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An Estimation of Applicable Thermodynamic Data for C-S-H Gel to PHREEQC
(Research Document)

Hiroshige Kato*, Akira Honda**

ABSTRACT

Cementitious materials will be used extensively in the TRU waste repository. The
dissolution/precipitation of cementitious materials will affect the chemical condition of pore
water of TRU waste repository. Thus, it is important for estimation of chemical condition of
pore water to apply the dissolution/precipitation of cementitious materials appropriately. A
C-S-H gel (poorly crystallized calcium silicate hydrate) is a major component in cementitious
materials which determined the mechanical characteristics of cementitious materials. The
hydraulic condition of cementitious materials 1is strongly affected by the
dissolution/precipitation of C-S-H gel due to the change of porosity accompanied with the
dissolution/precipitation processes. Further, the chemical condition of pore water will be
dominated by the dissolution/precipitation of C-S-H gel for a long period. Therefore, an
importance of the dissolution/precipitation of C-S-H gel has been recognized internationally,
and several dissolution/precipitation models of C-S-H gel have been proposed. The principal
scopes of the C-S-H gel models are description of an incongruent dissolution/precipitation
behavior of C-S-H gel.

On the other hand, PHREEQC is a computer program, which has been used generally for the
geochemical calculation. PHREEQC can provide the state of chemical equilibrium of system
defined by chemical equations and equilibrium constants (log K). In JNC, reference model
groundwater determined by calculation using PHREEQC in HLW study will be also used in
TRU waste study. In addition, PHREEQC will be used for calculation of the cement-water
reaction. Therefore, applicability of the presented dissolution/precipitation models of C-S-H gel
to PHREEQC was estimated.

As a result of estimation of the applicability, Atkinson model and Reardon model were
selected as suitable models to the PHREEQC. The chemical equations and log K values of
C-S-H gel were derived from these models and tested using PHREEQC. The calculation
results using the data from both Atkinson model and Reardon model agreed to the
experimental results measured in pure water system. However Atkinson model is preferable
for considering the precipitation reaction with various species such as carbonate ion because of
its capability of more extensive calcium silica ratio of C-S-H gel.

*  Inspection Development Company Ltd.

** Material Research Group, Waste Isolation Research Division, Waste Manegement and Fuel
Cycle Research Center, Tokai Works
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©®06

ZZ "G‘, R= log ([Ca]2+aq / [H4Si04]aq)¢63§) éo
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6 129 X 912 CalSi b2y 0.9 @ C-S-H # /v (CSH(0.9)) dlog KZHHTHZENTEDH, L
AL, =0 CSH(0.9)% EQUILIBRIUMU PHASE |2/l % CEFET 2 &, w0 Ca/Si Hoic &
59, CSH(0.92 XELA e bR EE & 72 0, WRAHD Ca R, SiEE, pH XA —EDEEe>TL
5. o7, EQUILIBRIUM PHASE 75 CSH(0.9)% 4k L C2H5 L=, 7235, Ca(OH)s iz
WTIE, Reardon O#EGIZFEEH SN TWBH T — X [B]1E2 H\ -,

3.2 ®ELAE

Berner %, C-S-H Z/VOEMICET LT —H 2231 )L L’Cb‘é[lO] X-11Z, Berner @ =
VANV LT —H[11-16] % & I2ER L 72 Ca0-Si02-H20 RIZEIT A EFHD Ca/Si bt & i D
Ca, SiiEfE, pH L DERERT,

BJ-1 12" K 91T, D CaREIZOWTIE, EFE (C-S-H /7“») @ CalSi HeAy 0225 0.5 D
fEIK ClX Ca/Si tt@i%j]ﬂ Z <‘: HRVEERLIZE L 72D, 0.5 025 0.8 (2T ThI ML 7225,
Ca/Si L2 0.9 205 1.5 {2/ Tidk, Ca/Si Loz féﬂzcb\ﬁmﬁzm@ Ca BENEL 20,
Cal/Sikt723 1.5 %ﬁzé&bt DPBIRIE—EDEE 725,

—F, S1 DREIZOWTIE, BEFID Cal/Si tbds 0~0.5 £ TIEE 72 <, 0.5 B2 H5H7=0 »
5 Ca/Si bz E H2VMEFLTCWB, F£72, Ca/SiktA 1.5 LI EDOMEIZ/Z2 D EHR—ED
EERLTWND,

pH 225\ TiE, Ca/Si bb<1.0 OFEKIZIHB VT, Ca/Si k@< 2 5ic s b7 EH L, CalSi
23 1.0 TpH X 1212 T 5, Ca/Si kb2’ 1.0 #H 2 5 & pH O _EFITESMNTR D, CalSikh 1.7
IZBWT pH 28 12,5 12 L72#&IE, CalSi b m< 72> Th pHIZEKIZR N T —EDEEZ R L
TW5b,

KHTIE, FETANLELNTE C-S-H #ILOMBEER LN log K 247y hF—% L LT
C-S-H 7 VoiEfit,/ bt % PHREEQC ZHWTEHE L, b O3 ERE & Berner d 2
NANULTEERT — #2352 L2k, BETANLHE LN C-S-H 7LV OfREE L O log
KDA Ty hF—4ELTORYEPEIZOWTHEELT,
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4. HEHR
4.1 Atkinson ETILA LB WV -BAFET—F (L BAERR

72-8~10 IZ Atkinson €7 /L HENWZ KL O log K # HWCEHRE LR A2 R~T, 708,
HEOT 7 NSy bEBRICHAT D (FHk 1~3), Atkinson 7 /WZEBWTIE, DAtkinson 7
—Z, @JNC-TDB(1)”— A, KU@GINC-TDB(2)7—AD 3 7 —RAIZONT, TNENFIEETT
poln, F8~1012 7T X912, BTHOHF/—RIZBWT, CalSi kAt 0.1 @ C-S-H 7 /L OIRRES
THIHAEAR O — 2R L, —WREAME LT SiOxam) LB L7-, F£7=, Cal/Si k2t 0.2~0.3 ®
C-S-H 7 IVOEEfRFISTIE, FMWIEHEO—E3 M L, —REEE U THMEFEO Ca/Si thi b
0.1 &\ Ca/Si kb C-S-H 7 v23 ik L, Ca/Si He2d 0.4~0.9 & C-S-H 7 /L DA ST, #)
# Ca/Si b LV 0.1 &\ Ca/Sitbd C-S-H # 3kl Uiz, Ca/Si bbAd 1.0 @ C-S-H 7 /v ORI
JSTCUE, FIEAEAR O — AN AME L, MBI DA O E AR I Ly > 7=, CalSi kAt 1.1~1.8 D
C-S-H 7V OIS TIE, —REE & LCHIM Ca/Si lh L v 0.1 K\ Ca/Si thod C-S-H 7 uh
e U7, SiO2(am)LIst D% sy Td % CSH(0.833) K (Y Ca(OH)2 DILERITI /R SN2 ho 7=,

[X-2 |ZRFHAS B & EEBRE & DR EZ T, 13 8 A E D Ca/Si iz T 2 FREEO EAR A TR 5
FERIVRS N2 (£-8~10 2H), ZOHAEITIE, £0 2 FEOEMEZ 1 SOREME &L,
MEAICE TS Ca DFlE Si OFIDO L ZFEHD Ca/lSi kb & L7,

X-2 (2T L9, ERRO~@DETOr —AZBWT, HWHO Ca i, SiEELUpH &b
ICHEBREIC BT 2HBEMRENE OGN, ZO/ENSG, SERG L7Z#H TIE, log K DRI
fi F U 72 B AR AR S OVl R 2 OAZYEA R A = R L X — OFEN G REERICR & 28 L2 LT
SN ERgmoT,

4.2 Reardon ETILNSE W B AZET—RIZKBHERR

#-11 IZ Reardon E7 A HE W REERKL N log K A HWTEHR LR EE LD 5, 7B,
SHROT U Ny P EERICIRMT D ((Hk-4), £-11IZRT X9, CalSitk» 1.0 C-S-H Y
VDI TIL, Atkinson €7 /VOFRAER &[RRI, FIHIEMRO R L, FIHIE ML
SOEARITILE LR ds - 72, CalSi HeAd 1.1~1.6 @ C-S-H # VOIS TIE, “WREME LT
I Ca/Sikh LV 0.1 1KV Ca/Sikkd C-S-H 7 un3 iy L=, LU, Ca/Si b2y 1.6 LL Ed C-S-H
TV OEIREOGTIEL, #1# Ca/Si i X 63, WIHIBEMHEIZSEREM L, REMHEE LT CSH(1.5)
S Of Ca(OH)2 A3 pkp L7,

-3 |CFHEE & EBRE & O A7~ 1, Reardon £ /L TOHEICENT Y, 2 FEDBEFENIL
B BDRERIIRENTZT2D, 20 2FEOEME 1 SOEMEAR L, TNENOEMICEEND
Ca OF1 & Si OFIO L ZEHO Ca/Si kb & Lz,

-3 (\ZR" T K DS, MO Ca EE, SiEERO pH OFHEMIE, —EDME7es CalSi s
1.6 L LD S T, ERMEIZ BT oRER LR o7z,
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5. BE

X|-4 12, Atkinson &7 /L7 B E W =B 27 — 2 & W CHE L7286 O FEFH O Cal/Si b (Ca/Si
solid) (ZXF T 2D Ca/Si k. (Ca/Si tiquia) Z/RT, KHOFHFER (congruent line) & A37E7
D R DSIATIEEME AL (congruent point), T 724> 5 Ca/Si solid = Ca/Sitiquia & 72D EHATTH D, Z DI
RT L DI, MKOEETOFEIZE VT, Ca/Si A 0.4 FHIKE N 1.0 O 2 803 TAFIEAR A
L7200, FaEEIZ CalSi slid < CalSi tiquia & CalSi solid > Ca/Si tiquid D FEFHFIVAMR X M 2328 AAZAF
FELT, ZTNHOXMODHE, CalSi soia < CalSi tiquia P XE T, Ca iy BNELINITET, W
[EAH XLV Ca/Sisolia DRV C-S-H 7 /L DR N AU 5, —77, CalSi sotia > Cal/Si tiquia D X T,
C-S-H 7 /v® Si gl BESERINCEE T, #IHIEFRE XV Ca/Sisoaia DEVy C-S-H 7L DN £ T 5,
TOZEE, R8~10ITRTEERMRICE RSN TV D,

Z DN G, CalSistia>1.0 O C-S-H 7 NVOEMR,/ IR Z DWW TE 25 &, CalSisolia 75 1.0
(272 % £ Tl Ca MESEANCEMES 2 IFME i E® 27~r L, Ca/Sisolia 2% 1.0 IZEIE L72%1E, M
Va2 2 L5, —J7, 0.4< CalSistia <1.0 O C-S-H 7 /W2 OWTIE,  SiAMEERICHE
i3 B IEFHFIEMEZ LV CalSisotia 2% 1.0 (213X, CalSisoia 2% 1.0 (ZHIZE L7221, FAFIEES %
NGB BRI N T U RE X N (OPC) OARFISISIZ XV KT 5 C-S-H 7 /L CalSisoia
L1565 ETHALZ &0, OPC AKFWFEICE £ D C-S-H 7V OBRfE,/ Ik %2 39 2% 72 DI
1, FiKDOEEIZIE CalSisoia 28 1.0 LA ED C-S-H 7V DE 157 — 4 (il OV log K) % i 2.
TBIFIE+HTH S,

UL, HFKOGEIITRRA R ff A F v 2B ETHLERHDH, £ T, B HFRICTL DK
FAD B % 25 M LT SEFH RIS K0, MK R OVREE A A 0 3 EFE LTSk T C-S-H 7 Lo
Ca/Sisolia DZALIZ DWW TFHi 24T o 72, -5 IZFHR O 7 v —%R7, ZOFREIZHIT 5 #HIEMEIX
CSH(1.8), 1 /Ny F & 7= v ORE EIE 100 & L7z, REEA A > DL NaHCOs & L T 2x103mol/L
L L7z, C-S-HZNVDF—4121%, Atkinson 7 /L 6E -8 D (Atkinson 77— A) ZfEH L
7

X-6 (K & R A A o HAFRFD C-S-H 7 /v D CalSisotia DZEAL DL & 7Rk, Z DX ORI
HIEAREAR 9 DR E I (OGS SR AEER) / WIHEMOER)) 2R L TW5,
-6 12T &L 918, FKOEEITITIRZ LW T 5 Z &1 CalSisoia 2ME T L, Ca/Sisotia 23 FHFIEE M
RTHD 1.0 ICTHEELIERIT-ETHLZ ENGN5D, LL, REBA AP IELTEGEICE,
Ca/Sisoia 73 1.0 IZEIZE L 72 b Ca/Sisona 1T T LFET TWD, 2L, #ARIZE T2 Ca A 1vH
A NELTCHRET D720, FOWHETZM O LHOICC-SHZLVNLHEIZCantatHT 5720 Th D,
L7 o T, KD L) ITEEA R G IR O B2 ZET DMEN D H5E121E, CalSislia 23
1.0 Kiid> C-S-H 7F VD )7 —4% (K O log K) 23# L7725, LiL, Reardon £7
VBT CalSisoia 25 1.0 Kjifid C-S-H ZF VOB FHT —F %8 T ENRTERY, 2D,
Ca/Sisolid 2% 0.1~1.0 ® C-S-H F VOB ) %7 — X %L Z LN TE, ZOHFFHAD C-S-H 7V DR
iR/ UeE D D Z L3 TE % Atkinson 7 /L O NHELTE I D,
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6. HHYIZ

PHREEQC TfEH7 5 Z L zai#E L LT, BEFED C-S-H 7 IVOIER/IhE T Vs Uiz,
ZTNENOET NVORED S PHREEQC ETOEH WIS LWET L E LT, PHREEQC ®A
117 7 A )VOFPHN TR IE I AEZe Atkinson E7 /L Y Reardon E7 /L& E L7-, PHREEQC
ETiE C-SH FVvaz—HEO Ny LA BIEKImEEE LTERBTDHZEEL, BELEEET
JUIZHEVY CalSi tba 0.1 3528 bk & 7= C-S-H 7 /v Dbk 2 B E L, £ ORI U7 fig
B L log K ZIRE LT, KT AN HEW C-S-H 7V Off#El L O log K O 42 MEET 5
7=, PHREEQC T C-S-H Z/VOWEE,/WWEIGZEFH Lz, ZOREE, #KROEAEIZIE,
Atkinson £ /L C Ca/Si th2Y 0.1~1.8 O#FH O EERE 2 BT 5 Z & N Tx 7=, £7- Reardon
FTILTIE 1.0~1.8 DEPHIDERME A FHRTHZ ENTE, 0=, WHE L HIZ PHREEQC (12
WET 52 ENnRInT,

—J5, Atkinson ET /DL ENWTZREEX LD log K # W TREBBA AN EGFELEZRE
PHREEQC THHE L72#ER, Ca/Si bth2d 1.0 Ko C-S-H 7V OfEEEA L N log K NEETH D
ZEDNRENT, L LAR S, Reardon T /L TIZZOFPAZ IV K H Z E BN TE RV, K
fe A A L EDIAFA F L O BEEZET H7-20121E, LV IR#FEZ Ca/Si ko C-S-H 7V Ok
SNBSS 2 B0 D 2 & BT E D Atkinson £ 7 /LD A A HESE X7z,
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#-1 BHED C-S-H Z IV ORFR/ IEEYE T L O R

i

Atkinson £ /L

- BEEAEET LT C-S-H ALV A REL LTV A,
- CalSi thED L BSOBAE T —HDO BV T L A BREKFIREEE LT

C-SH I NWARBTLHZLNTE, % Ca/SitiZIE U7z log K #E 7 /LI
PENWELS ZENTE D,

- PHREEQC D AN 7 7 A L THRETE 5,
- Ca/Si b7y 0.1~1.8 £ TORM/ KIS E BB T, REBA 4 HEOR

BrEE LIAHMENTE D,

Reardon &5/

« RS RIS B R E LT C-S-H 7V Ofif A& O log K % iE#%

LTWD,

- Ca/Si tbaD L OB S BTe—#D IV T L A REKFREEE LT

C-SHZNVEEHTHZ ENTE, % Cal/Si i)t Uiz log K Z#E 5 /0T
EVWVEL Z LMW TE D,

- PHREEQC DA N1 7 7 A L TRETX 5,
- Ca/Si b2y 1.0~1.8 £ TOWRMSILE FHE TE D0, IREEA 4 D5

BEET AICHTm Y, FELMIC X 5Tk CalSi lkO®FENR+S L 72D
ZENESND,

Billes v
Berner &5 /1
Borjesson €7 /L

cFEWERET LT C-S-H AV ARBE L TWVWA,
- [W— D8 (mpksr) 2k LT, FHREEP CEEARD Ca/Si izt U7z log

KA iET 20ENH 5720, PHREEQC [ZHEH T 57-D12i%, W&~ =
7T DAL IR MDD D
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#- 2 Atkinson 7 /LB C-S-H 7 )V OfEEEA K O log K %3 <
(A U7 R EAR R B = R L —

[B7 : J-moll]

Atkinson JNC-TDB (1) JNC-TDB (2)%7—
r—A — A A
H:20 —237,160 —237,140 —237,140
Caz* —552,806 —552,806 —552,806
H4Si104 —1,307,788 —1,307,735 —1,307,735
SiO2(am) —848,530 — 848,900 — 848,900
Ca(OH): —897,498 —897,498 — 898,426

(%)

Atkinson 77— A : 42 C Atkinson & O [4]l D2 L=,

JNC-TDB (1) — %, JNC-TDB (2)%7— A : BUFEEfENED 51T % JNC-TDB Of &1l
L7, 723, BIRESIZHB W TIE, Ca(OH)2 DFEHEA R A = R /L F—AG% (22T —897,498J -
mol1 % L < 1Z—898,426 J-mol! DWW/ THRHT ST\ 5,
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-3 Atkinson E7 /L5 C-S-H 7V Ofig#E & O log
K Z8 BRI LI T A—4—

AG% Tobermorite —1,643,708 [J- mol]
n 0.833
m 0.917
Lsx 0 [J-mol? Si]
Lpx 9,000 [J-mol? Cal
Asx 2,000 [J-mol! Si]
Apx —29,000  [J-mol? Cal
R 8.31451 [J- mol1-K1]
T 298.15 K]

(P OfEIX4 T Atkinson H O [4] 251 H)
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-4  Atkinson BT L) HEWTZ C-S-H 7V K OV il 4y O fi i

Ca/Si k. [ FH A i B

0.0 SiO2(am)  SiOs(am) = H4Si04 — 2H20
0.1 CSH(0.1)  Cao.100 Si 1.000 O2.100°0.110 H20 = 0.100 Ca2* + 1.000 H4SiOs — 1.790 H:0 — 0.200 H*
0.2 CSH(0.2)  Cao.200 Si 1.000 02.200° 0.220 H20 = 0.200 Ca2* + 1.000 HsSi0s — 1.580 H:0 — 0.400 H*
0.3 CSH(0.3)  Cao.300 Si 1.000 O2.300* 0.330 H20 = 0.300 Ca2* + 1.000 H4Si0s — 1.370 H.O — 0.600 H*
0.4 CSH(0.4)  Cao.400 Si 1.000 02.400* 0.440 H20 = 0.400 Ca2* + 1.000 H4SiOs — 1.160 H:0 — 0.800 H*
0.5 CSH(0.5) Ca0.500 Si 1.000 O2.500° 0.550 H20 = 0.500 Ca2* + 1.000 H4Si04 — 0.950 H.O — 1.000 H*
0.6 CSH(0.6)  Cao.600 Si 1.000 O2.600° 0.661 H20 = 0.600 Ca2* + 1.000 H4SiO4 — 0.739 H:0 — 1.200 H*
0.7 CSH(0.7) Cao.700 S1 1.000 02.700°0.771 H2O = 0.700 Ca2* + 1.000 H4sSiO4+ — 0.529 H2O0 — 1.400 H*
0.8 CSH(0.8)  Cao.s00 Si 1.000 O2.500* 0.881 H20 = 0.800 Ca2* + 1.000 H4Si0s — 0.319 H.O — 1.600 H*

0.833  CSH(0.833) Cao.s33 Si 1.000 O2.8330.917 H20 = 0.833 Ca2* + 1.000 H4Si0s — 0.250 H:O — 1.666 H*
0.9 CSH(0.9) Ca1.000 51 1.111 O3.222° 1.093 H20 = 1.000 Ca2+ + 1.111 H4Si0O4+ — 0.129 H2.O — 0.200 H*
1.0 CSH(1.0)  Ca1.000 Si 1.000 O3.000° 1.084 H2O = 1.000 Ca2* + 1.000 H4SiO4 + 0.084 H2O — 0.200 H*
1.1 CSH(1.1)  Ca1.000 Si 0.909 O2.818° 1.076 H20 = 1.000 Ca2* + 0.909 H4SiO4 + 0.258 H:O — 0.200 H*
1.2 CSH(1.2)  Cai.000 Si 0.833 O2.666* 1.070 H20 = 1.000 Ca2* + 0.833 H4SiO4 + 0.404 H:0 — 0.200 H*
1.3 CSH(1.3)  Ca1.000 Si 0.769 O2.538* 1.065 H20 = 1.000 Ca2* + 0.769 H4SiO4 + 0.527 H2O — 0.200 H*
1.4 CSH(1.4) Ca1.000 S 0.714 O2.428° 1.060 H20 = 1.000 Ca2* + 0.714 H4SiO4 + 0.632 H:O — 0.200 H*
1.5 CSH(1.5)  Ca1.000 Si 0.667 O2.334- 1.056 H20 = 1.000 Ca2* + 0.667 H4SiO4 + 0.722 H2O — 0.200 H*
1.6 CSH(1.6)  Ca1.000 Si 0.625 O2.250* 1.053 H20 = 1.000 Ca2* + 0.625 H4SiO4 + 0.803 H2O — 0.200 H*
1.7 CSH(1.7)  Ca1.000 Si 0583 02.176* 1.049 H20 = 1.000 Ca?* + 0.588 H4SiO4 + 0.873 H:O — 0.200 H*
1.8 CSH(1.8)  Ca1.000 Si 0556 O2.112* 1.047 H20 = 1.000 Ca2* + 0.556 H4SiO4 + 0.935 H20 — 0.200 H*
o Ca(OH):  Ca(OH)2 = Ca?* + 2 H:O — 2H*
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#-5 Atkinson ET7 /L) HE W C-S-H 74 d log K

Atkinson JNC-TDB(1) JNC-TDB(2)

[ FH 44 JR P PR
Si0z2(am) —2.639 —2.706 —2.706
CSH(0.1) —1.071 —1.132 —1.132
CSH(0.2) 0.565 0.512 0.512
CSH(0.3) 2.227 2.181 2.181
CSH(0.4) 3.907 3.868 3.868
CSH(0.5) 5.601 5.569 5.569
CSH(0.6) 7.312 7.288 7.288
CSH(0.7) 9.045 9.027 9.027
CSH(0.8) 10.819 10.809 10.809

CSH(0.833) 11.436 11.428 11.428
CSH(0.9) 14.061 14.051 14.039
CSH(1.0) 14.514 14.504 14.477
CSH(1.1) 14.983 14.974 14.935
CSH(1.2) 15.439 15.430 15.381
CSH(1.3) 15.870 15.861 15.803
CSH(1.4) 16.272 16.263 16.197
CSH(1.5) 16.643 16.635 16.562
CSH(1.6) 16.987 16.978 16.900
CSH(1.7) 17.304 17.296 17.213
CSH(1.8) 17.597 17.589 17.502
Ca(OH): 22.710 22.703 22.540
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#-6 Reardon ET /L) 5EWZ C-S-H 7 /L OfiffEX % O log K

I FH A CalSi Lt fiAfE R log K
CSH(0.9) 0.9 Cao.g Si1.o 029:0.9 H20 + H20 = 0.9 Ca?* + H3SiO4 + 0.8 OH"  —0.790 —9.614
CSH(1.0) 1.0 Cai.0 Si1o O30°1.0 H20 + H20 = 1.0 Ca2* + H3SiO4 + 1.0 OH 2.702 —8.918
CSH(1.1) 1.1 Ca11 Si1to Os1-1.1 H2O + H20 = 1.1 Ca?* + HsSiO4 + 1.2 OH- 3.884 —9.749
CSH(1.2) 1.2 Ca1z Si10 Os2:1.2 H20 + Hz0 = 1.2 Ca?t + HsSiO4 + 1.4 OH 4.614  —10.532
CSH(1.3) 1.3 Cais Si10 Oss-1.3 HoO + H20 = 1.3 Ca2* + H3SiO4 + 1.6 OH 5.144 —11.230
CSH(1.4) 1.4 Cai.4 Si1o O34-1.4 H2O + HoO = 1.4 Ca2* + H3SiO4 + 1.8 OH" 5.561 —11.853
CSH(1.5) 1.5 Cais Si1o Os5°1.5 H20 + H20 = 1.5 Ca2* + H3SiO4 + 2.0 OH 5.904 —12.417
CSH(1.6) 1.6 Cai.6 Si1.0 Os6°1.6 H2O + H20 = 1.6 Ca2* + H3SiO4 + 2.2 OH 6.195 —12.932
CSH(@1.7) 1.7 Ca1.7 Si10 Os7+1.7 H20 + Hz0 = 1.7 Ca2* + HsSiO4 + 2.4 OH' 6.449  —13.407
CSH(1.8) 1.8 Cai.s Si10 Oss-1.8 HoO + H20 = 1.8 Ca2* + H3SiO4 + 2.6 OH 6.673 —13.848
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#*- 7 AR

A a— K PHREEQC Interactive 2.8

T HNR—= A SPRON. JNC Database % PHREEQC FIZZEH#a L7=T — & _— A
% K

C-S-H 7V OHINE 7K 1kg (2%t L C-S-H %~ /v 1mol Z #50

(DAtkinson £7 /L

« £-3177 C-S-H 7V K O 3 FEFE DGR Sy
EQUILIBRIUM PHASE @Reardon £/
« F£-4 129 C-S-HZ v (72721, Cal/Sitt=0.9 #<)

- Ca(OH)2* [Ca(OH):=Ca2*+20H logK= —5.19]

* Reardon E7 /L HEW-E) %5 — X 2 L3 E T, P27 9 Reardon DO R4E[5]
ICREH SN WA T —X 2 L7z,



JNC TN8400 2004-015

#¢-8 Atkinson €7 /b E W C-S-H 7V ORI N og K % VT C-S-H 7 /L DR i
% PHREEQC CitH L7725 %  Atkinson 77— %

Ca/SLIE | DLREH (n/ly:ﬂ% (mtc(;;a)11 (n;(():f)l Ca/Si 3t pH (mol/il) (moljlq,)
0.1 21801;((3“3 gzgfzggi’ 9.918E-02 | 9.961E-01 | 0.100 | 9.433 |8.168E-04 | 3.899E-03
0.2 SSEES; gg?igg? 1.987E-01 | 9.956E-01 0.200 9.687 1.277E-03 | 4.464E-03
0.3 gzﬁigg S;izggj 2.985E-01 | 9.954E-01 0.300 9.793 1.457E-03 | 4.584E-03
0.4 gzﬁggg ?Zg;gg; 3.984E-01 | 9.955E-01 0.400 9.936 1.591E-03 | 4.436E-03
0.5 g:EEgzi iggggg; 4.984E-01 | 9.959E-01 0.500 10.020 | 1.599E-03 | 4.190E-03
0.6 SSEE((;?; 3?3i§8; 5.984E-01 | 9.962E-01 0.601 10.136 | 1.5657E-03 | 3.778E-03
0.7 gzﬁggg zggiigé 6.986E-01 | 9.970E-01 0.701 10.366 | 1.404E-03 | 2.975E-03
0.8 g:ﬁggg Zgigig; 7.988E-01 | 9.981E-01 0.800 10.701 | 1.175E-03 | 1.930E-03
0.9 g:ggg; ZZS?ES; 9.960E-01 | 1.109E+00 0.898 10.832 | 1.111E-03 | 1.555E-03
1.0 CSH(1.0) 9.989E-01 | 9.989E-01 | 9.989E-01 1.000 11.003 | 1.068E-03 | 1.068E-03
1.1 8238(3 2:3;58? 9.986E-01 | 9.087E-01 1.099 11.329 | 1.379E-03 | 4.036E-04
1.2 g:ﬁg; 2?;353? 9.976E-01 | 8.332E-01 1.197 11.613 | 2.393E-03 | 1.137E-04
1.3 g:ﬁgg SZZ;ES? 9.960E-01 | 7.692E-01 1.295 11.830 | 4.001E-03 | 3.559E-05
1.4 82583 ;?3358? 9.941E-01 | 7.143E-01 1.392 11.987 | 5.907E-03 | 1.435E-05
1.5 gzggg ;ig?ggi 9.914E-01 | 6.668E-01 1.487 12.137 | 8.627E-03 | 5.557E-06
1.6 EEESZ ;ggiggi 9.897E-01 | 6.250E-01 1.584 12.208 | 1.036E-02 | 3.410E-06
1.7 gzﬁggi igiiggi 9.870E-01 | 5.881E-01 1.678 12.293 | 1.294E-02 | 1.818E-06
1.8 CSH(L7) 3133501 9.820E-01 | 5.558E-01 1.767 12.420 | 1.803E-02 | 6.765E-07

CSH(1.8) | 6.687E-01
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#-9 Atkinson E7 /L HEW C-S-H 7 /L OfgEE & O log K & VW T C-S-H 77V D ER IS

% PHREEQC TiHH L7=#55% JNC-TDB(1) 7 — A
oo W e }im?if . Si }iﬁfgi@ e [Si]
CalSIIL | LR (I;lof (mtOOS1 (III:;)I Ca/St Fo pH (mol/;j) (mol;in)
0.1 (S;Soé((znll; 352‘;58‘;’ 9.923E-02 | 9.965E-01 | 0100 | 9.477 |7.708E-04 | 3.476E-03
0.2 g:ﬁgg;; 3;2:5:8? 1.988E-01 | 9.959E-01 0.200 9.736 1.222E-03 | 4.056E-03
0.3 g:iig;; ;32?5:8? 2.986E-01 | 9.958E-01 0.300 9.837 1.386E-03 | 4.186E-03
0.4 g:ﬁigg; ??225:8; 3.985E-01 | 9.960E-01 0.400 9.981 1.515E-03 | 4.079E-03
0.5 SSEESZ; iﬁi;ﬁ:g; 4.985E-01 | 9.961E-01 0.500 10.069 | 1.524E-03 | 3.856E-03
0.6 g:ﬁigg; 222;5:8; 5.985E-01 | 9.965E-01 0.601 10.174 | 1.489E-03 | 3.524E-03
0.7 SSEES’;; 22;?5:8; 6.987E-01 | 9.973E-01 0.701 10.408 | 1.344E-03 | 2.758E-03
0.8 g:ﬁigzz Z??;E-S; 7.989E-01 | 9.982E-01 0.800 10.709 | 1.158E-03 | 1.881E-03
0.9 g:ﬁi?g; 22325:8; 9.960E-01 | 1.109E+00 0.898 10.829 | 1.102E-03 | 1.543E-03
1.0 CSH(1.0) 9.989E-01 | 9.989E-01 | 9.989E-01 1.000 11.000 | 1.060E-03 | 1.060E-03
1.1 SSES(I); 3;;;?:8? 9.986E-01 | 9.087E-01 1.099 11.329 | 1.377E-03 | 3.943E-04
1.2 SSES;; Zigjﬁ:gi 9.976E-01 | 8.332E-01 1.197 11.610 | 2.375E-03 | 1.129E-04
1.3 g:ﬁg;; 31;3?:8? 9.960E-01 | 7.692E-01 1.295 11.827 | 3.970E-03 | 3.570E-05
1.4 g:ﬁgi; ;?225:8? 9.941E-01 | 7.142E-01 1.392 11.984 | 5.859E-03 | 1.423E-05
1.5 g:ﬁﬁg; ézggi:gi 9.913E-01 | 6.667E-01 1.487 12.139 | 8.676E-03 | 5.323E-06
1.6 g:ﬁgg; éggfi:gi 9.899E-01 | 6.250E-01 1.584 12.199 | 1.014E-02 | 3.518E-06
1.7 g:ﬁgg; 32;;5:81 9.870E-01 | 5.882E-01 1.678 12.296 | 1.303E-02 | 1.722E-06
1.8 CSH(1.7) 3.1098°01 9.821E-01 | 5.558E-01 1.767 12.417 | 1.789E-02 | 6.706E-07
CSH(1.8) | 6.712E-01
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7%- 10  Atkinson £ 7 /L HiEWZ C-S-H 7V OfifEEX ) Ot log K 2 VT C-S-H 7 /v DRI

iz PHREEQC CiHE L72fEHR  JNC-TDB(2) 7 — A
a0 o }iﬁﬁ’ﬁcfﬁ , ﬁﬁfg&]mma —
CalSLIL | TR (nil% (mt;;? (;(gf)l Ca/Si fo pH (m:I/an) (m(jl;i)
0.1 (S;SOI;((ZHB 332?58? 9.923E-02 | 9.965E-01 | 0.100 9.477 | 7.708E-04 | 3.476E-03
0.2 g:ﬁgg; 3:;225:8?’ 1.988E-01 | 9.959E-01 | 0.200 9.736 | 1.222E-03 | 4.056E-03
0.3 g:ﬁggg ;:22?5:8”;’ 2.986E-01 | 9.958E-01 | 0.300 9.837 | 1.386E-03 | 4.186E-03
0.4 g:ﬁggg ?:?gggg; 3.985E-01 | 9.960E-01 | 0.400 9.981 |1.515E-03 | 4.079E-03
0.5 gzﬁggg Z:ii;gg; 4.985E-01 | 9.961E-01 | 0.500 10.069 | 1.524E-03 | 3.856E-03
0.6 SSEggs Z:Zgigg; 5.985E-01 | 9.965E-01 | 0.601 10.174 | 1.489E-03 | 3.524E-03
0.7 SSEESZ;; 2:2;;‘5:8‘; 6.987E-01 | 9.973E-01 | 0.701 10.408 | 1.344E-03 | 2.758E-03
0.8 g:ﬁiggi 2:3?25:82 7.988E-01 | 9.980E-01 | 0.800 10.661 | 1.183E-03 | 2.029E-03
0.9 g:ﬁgﬁ; i:gigg:g; 9.944E-01 | 1.109E+00 |  0.896 10.743 | 1.125E-03 | 1.752E-03
1.0 CSH(1.0) | 9.990E-01 | 9.990E-01 | 9.990E-01 | 1.000 10.991 | 1.036E-03 | 1.036E-03
1.1 gzﬁg(g ;:3225:8?’ 9.987E-01 | 9.086E-01 | 1.099 11.268 | 1.250E-03 | 4.626E-04
1.2 82385 gig’ig? 9.979E-01 | 8.332E-01 | 1.198 11.554 | 2.088E-03 | 1.332E-04
1.3 82383 g:gggg:g? 9.966E-01 | 7.692E-01 | 1.296 11.769 | 3.438E-03 | 4.256E-05
1.4 g:ﬁgii g:gg;g:gi 9.950E-01 | 7.143E-01 | 1.393 11.924 | 5.036E-03 | 1.700E-05
1.5 g:ﬁgg ;;g?gggi 9.926E-01 | 6.667E-01 | 1.489 12.077 | 7.409E-03 | 6.351E-06
1.6 g:ﬁgg éigggggi 9.912E-01 | 6.250E-01 | 1.586 12.145 | 8.801E-03 | 3.981E-06
1.7 82382 ;ZSES; 9.888E-01 | 5.882E-01 | 1.681 12.237 | 1.118E-02 | 1.991E-06
1.8 CSHULT) | 2.673E-01 9.847E-01 | 5.558E-01 1.772 12.360 | 1.538E-02 | 7.559E-07
CSH(1.8) | 7.174E-01
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#-11 Reardon E7 /W0 6HE W= C-S-H 7V OfEREX L N log K %2 AW T C-S-H 7 /V DR
Ji~% PHREEQC Tt L7-fE R

I i D [E AR % DA
C%;J//ﬂs;qlozt (Iﬁ’“*ﬁ /XE‘(}‘% Catotal Sitotal Ca/81 Hﬁ H [Ca] aq [Sl]aq
> (mol) (mol) (mol) p (mol/L) (mol/L)
1.0 CSH(1.0) 9.988E-01 | 9.988E-01 | 9.988E-01 1.000 11.061 | 1.253E-03 | 1.235E-03
CSH(1.0) 8.102E-03
1.1 1.099E-01 | 9.994E-01 1.099 11.322 | 1.456E-03 | 5.870E-04
CSH(1.1) 9.913E-01
CSH(1.1) 1.627E-02
1.2 CSH(1.2) 9.853E-01 1.198E+00 | 9.998E-01 1.198 11.509 | 1.952E-03 | 2.707E-04
CSH(1.2) 3.788E-02
. . + . + . . . - . -
1.3 CSH(L3) 9.621E-01 1.296E+00 | 1.000E+00 1.296 11.815 | 3.860E-03 | 5.490E-05
CSH(1.3) 7.486E-02
1.4 1.392E+ 1.000E+ 1. 12.082 .502E- 1.163E-
CSH(L4) 9.951E-01 392E+00 | 1.000E+00 393 082 | 7.502E-03 63E-05
CSH(1.4) 1.297E-01
1.5 1.487E+00 | 9.999E-01 1.487 12.295 | 1.298E-02 | 3.119E-06
CSH(1.5) 8.702E-01
CSH(1.5) | 1.000E+00
1.6 1.580E+00 | 1.000E+00 1.580 12.459 | 2.002E-02 | 1.067E-06
Ca(OH)2 7.998E-02
CSH(1.5) | 1.000E+00
. . + . + . . . - . -
1.7 Ca(OID, L 800E-01 1.680E+00 | 1.000E+00 1.680 12.459 | 2.002E-02 | 1.067E-06
1.8 CSH(1.5) | 1.000E+00 1.780E+0 | 1.000E+00 1.780 12.459 | 2.002E-02 | 1.067E-06
' Ca(OH): 2.800E-01 : : : : : :
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1% 1  Atkinson &7 /L) 5 E W= fiEEEX O log K 2 HWNC C-S-H 7V ORI )G %
PHREEQC THIHAE LR (v 7> +)  Atkinson 77— A

f-1(1)
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Input file: Atkinson Model Input (Atkinson case) .pgi
Output file: Atkinson Model Input (Atkinson case) .pdgo
Database file: spron phc kai.txt

SOLUTION MASTER SPECIES
SOLUTION SPECIES

PHASES

END

DATABASE: spron phc kai.txt

Title C-S-H dissolution using data from Atkinson model - case:Atkinson

PHASES

CSH(0.1)
Ca 0.100 si 1.000 0 2.100 : 0.110 H20 = 0.100 Ca+2 + 1.000 H4Si04 -1.790 H20 - 0.200
log K -1.071

CSH(0.2)
Ca 0.200 Si 1.000 ©0 2.200 : 0.220 H20 = 0.200 Ca+2 + 1.000 H45i04 -1.580 H20 - 0.400
log K 0.565

CSH(0.3)
Ca 0.300 Si 1.000 ©0 2.300 : 0.330 H20 = 0.300 Ca+2 + 1.000 H45i04 -1.370 H20 - 0.600
log K 2.227

CSH(0.4)
Ca 0.400 Si 1.000 O 2.400 : 0.440 H20 = 0.400 Ca+2 + 1.000 H4Si04 -1.160 H20 - 0.800
log K 3.907

CSH(0.5)
Ca 0.500 Si 1.000 O 2.500 : 0.550 H20 = 0.500 Ca+2 + 1.000 H45i04 -0.950 H20 - 1.000
log K 5.601

CSH(0.6)
Ca 0.600 Si 1.000 O 2.600 : 0.661 H20 = 0.600 Ca+2 + 1.000 H4Si04 -0.739 H20 - 1.200
log K 7.312

CSH(0.7)
Ca 0.700 Si 1.000 © 2.700 : 0.771 H20 = 0.700 Ca+2 + 1.000 H45i04 -0.529 H20 - 1.400
log K 9.045

CSH(0.8)

Ca 0.800 Si 1.000 © 2.800 : 0.881 H20 = 0.800 Ca+2 + 1.000 H4Si04 -0.319 H20 - 1.600
log K 10.819

CSH(0.9)
Ca 1.000 Si 1.111 O 3.222 : 1.093 H20 = 1.000 Ca+2 + 1.111 H4Si04 -0.129 H20 - 2.000
log K 14.061

CSH(1.0)
Ca 1.000 si 1.000 O 3.000 : 1.084 H20 = 1.000 Ca+2 + 1.000 H4Si04 + 0.084 H20 - 2.000
log K 14.514

CSH(1.1)
Ca 1.000 si 0.909 0 2.818 : 1.076 H20 = 1.000 Ca+2 + 0.909 H4Si04 + 0.258 H20 - 2.000
log K 14.983

CSH(1.2)
Ca 1.000 Si 0.833 0 2.666 : 1.070 H20 = 1.000 Ca+2 + 0.833 H4Si04 + 0.404 H20 - 2.000
log K 15.439

CSH(1.3)
Ca 1.000 Si 0.769 ©0 2.538 : 1.065 H20 = 1.000 Ca+2 + 0.769 H4Si04 + 0.527 H20 - 2.000
log K 15.870

CSH(1.4)
Ca 1.000 Si 0.714 0 2.428 : 1.060 H20 = 1.000 Ca+2 + 0.714 H4Si04 + 0.632 H20 - 2.000
log K 16.272

CSH(1.5)
Ca 1.000 si 0.667 O 2.334 : 1.056 H20 = 1.000 Ca+2 + 0.667 H4Si04 + 0.722 H20 - 2.000
log K 16.643

CSH(1.6)
Ca 1.000 Si 0.625 0 2.250 : 1.053 H20 = 1.000 Ca+2 + 0.625 H4S1i04 + 0.803 H20 - 2.000
log K 16.987

CSH(1.7)
Ca 1.000 si 0.588 0 2.176 : 1.049 H20 = 1.000 Ca+2 + 0.588 H4Si04 + 0.873 H20 - 2.000

log K 17.304

f-1(2)
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CSH(1.8)
Ca 1.000 Si 0.556 0 2.112 : 1.047 H20 = 1.000 Ca+2 + 0.556 H4SiO4 + 0.935 H20 - 2.000 H+
log K 17.597

Ca (OH) 2
Ca(OH)2 = Ca+2 + 2H20 - 2 H+
log k 22.710

S102 (am)
Si 1.000 0 2.000 = 1.000 H4Si04 - 2.000 H20
log K -2.639

CSH(0.833)

Ca 0.833 Si 1.000 0 2.833 : 0.917 H20 = 0.833 Ca+2 + 1.000 H435i04 -0.250 H20 - 1.666 H+
log K 11.436

Title 1 CSH(0.1)

SOLUTION 1 Dw

units mol/L

PH 7

USE SOLUTION 1 DwW

EQUILIBRIUM PHASES

CSH(0.1) O.

o
N

oNoNoNeoNoNoNoNolNoN

[ecNeoNoNoNoNoNeoNeNol
ecNoNoNoNoNoNeoNoNoNe]
[eNoNoNoNoloNoNeNol

0.0 0.0

FRPRPRPRPRPRPRPRPRPRPROOOOOOO
~N o U WNE O WOoW-Jo U b W

CSH(1.
5102 (am)
CSH (0.833)
Ca(OH)2 0. 0.
Save Solution 2
END

[ee]
[cloNeoNoloNoNeNel

[cNoNoNoNoNoNeoNe)

[
eNeoNeoNoNoNoNoNoNoNe)

0
0
0
0
0
.0
0
0
0
0

————————————————————————————— Solution composition---- - -
Elements Molality Moles

Pure water

———————————————————————————— Description of solution-- ———— ——————

pH = 7.000
pe = 4.000
Activity of water = 1.000
Ionic strength = 1.009e-007
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 1.715e-009
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009

f$-1(3)
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Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.85
Iterations = 0
Total H = 1.110124e+002

Total O = 5.550622e+001

Log Log Log

Species Molality Activity Molality Activity Gamma
HO- 1.018e-007 1.017e-007 -6.992 -6.993 -0.000
H+ 1.001e-007 1.000e-007 -7.000 =-7.000 -0.000
H20 5.551e+001 1.000e+000 1.744 0.000 0.000

H(0) 1.565e-025
H2 7.823e-026 7.823e-026 -25.107 -25.107 0.000

0(0) 0.000e+000
02 0.000e+000 0.000e+000 -42.012 -42.012 0.000

—————————————————————————————— Saturation indices——--——--———————————————————————
Phase SI log IAP log KT
H2 -22.00 -22.00 -0.00 H2
02 -39.13 44.00 83.13 02

Beginning of batch-reaction calculations.

Reaction step 1.

Using solution 1.DW

Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage-———-———————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -7.03 15.68 22.71 0.000e+000 0.000e+000
CSH(0.1) 0.00 -1.07 -1.07 1.000e+000 9.918e-001-8.167e-003
CSH(0.2) -0.07 0.50 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.16 2.06 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.27 3.63 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.40 5.20 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.54 6.77 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.71 8.34 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.91 9.90 10.82 0.000e+000 0.000e+000
CSH(0.833) -1.01 10.42 11.44 0.000e+000 0.000e+000
CSH(0.9) -1.31 12.75 14.06 0.000e+000 0.000e+000
CSH(1.0) -1.47 13.04 14.51 0.000e+000 0.000e+000
CSH(1.1) -1.70 13.28 14.98 0.000e+000 0.000e+000
CSH(1.2) -1.96 13.48 15.44 0.000e+000 0.000e+000
CSH(1.3) -2.22 13.65 15.87 0.000e+000 0.000e+000
CSH(1.4) -2.48 13.80 16.27 0.000e+000 0.000e+000
CSH(1.5) -2.72 13.92 16.64 0.000e+000 0.000e+000
CSH(1.6) -2.96 14.03 16.99 0.000e+000 0.000e+000
CSH(1.7) -3.18 14.13 17.30 0.000e+000 0.000e+000
CSH(1.8) -3.38 14.21 17.60 0.000e+000 0.000e+000
S102 (am) 0.00 -2.64 -2.64 0.000e+000 4.269%e-003 4.269e-003

————————————————————————————— Solution composition--—----——---——-————-————————————
Elements Molality Moles
Ca 8.168e-004 8.167e-004
Si 3.899e-003 3.898e-003

pH

= 9.433

f-1(4)

Charge balance
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Adjusted to redox equilibrium

pe = 8.461
Activity of water = 1.000
Ionic strength = 2.431e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eq/kg) 1.634e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009

Percent error, 100* (Cat-|An|)/ (Cat+|An|) =
Iterations

Total H

Total O

———————————————————————————— Distribution of species—-—

= 15

-0.00

1.110142e+002
5.551573e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.911e-005 2.756e-005 -4.536 -4.560 -0.024

H+ 3.882e-010 3.691e-010 -9.411 -9.433 -0.022

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 8.168e-004

Ca+2 8.068e-004 6.520e-004 -3.093 -3.186 -0.093

CaSiH304+ 9.734e-006 9.220e-006 -5.012 -5.035 -0.024

CaHO+ 2.729e-007 2.585e-007 -6.564 -6.588 -0.024
H(0) 2.545e-039

H2 1.273e-039 1.273e-039 -38.895 -38.895 0.000
0(0) 7.330e-015

02 3.665e-015 3.667e-015 -14.436 -14.436 0.000
Si 3.899%e-003

H4Si04 2.294e-003 2.296e-003 -2.639 -2.639 0.000

SiH304- 1.594e-003 1.510e-003 -2.797 -2.821 -0.024

CaSiH304+ 9.734e-006 9.220e-006 -5.012 -5.035 -0.024

SiH204-2 2.028e-007 1.633e-007 -6.693 -6.787 -0.094
—————————————————————————————— Saturation indices----- ———— ——————

Phase SI log IAP log KT

a-Cristobalite 0.79 -2.64 -3.43 Sio2

b-Cristobalite 0.34 -2.64 -2.98 s5i02

Ca (OH) 2 -7.03 15.68 22.71 Ca(OH)2

Chalcedony 1.10 -2.64 -3.74 Sio2

CSH(0.1) 0.00 =-1.07 -1.07 Ca0.100811.00002.100:0.110H20

CSH(0.2) -0.07 0.50 0.56 Ca0.200Si1.00002.200:0.220H20

CSH(0.3) -0.16 2.06 2.23 Ca0.300811.00002.300:0.330H20

CSH(0.4) -0.27 3.63 3.91 Ca0.400Si1.00002.400:0.440H20

CSH(0.5) -0.40 5.20 5.60 Ca0.500S1i1.00002.500:0.550H20

CSH(0.6) -0.54 6.77 7.31 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -0.71 8.34 9.04 Ca0.700S8i1.00002.700:0.771H20

CSH (0.8) -0.91 9.90 10.82 Ca0.800S1i1.00002.800:0.881H20

CSH (0.833) -1.01 10.42 11.44 Ca0.833511.00002.833:0.917H20

CSH(0.9) -1.31 12.75 14.06 Cal.000S11.11103.222:1.093H20

CSH(1.0) -1.47 13.04 14.51 Cal.000Si1.00003.000:1.084H20

CSH(1.1) -1.70 13.28 14.98 Cal.000S10.90902.818:1.076H20

CSH(1.2) -1.96 13.48 15.44 Cal.000Si0.83302.666:1.070H20

CSH(1.3) -2.22 13.65 15.87 Cal.000810.76902.538:1.065H20

CSH(1.4) -2.48 13.80 16.27 Cal.000S10.71402.428:1.060H20

CSH(1.5) -2.72 13.92 16.64 Cal.000Si0.66702.334:1.056H20

CSH(1.6) -2.96 14.03 16.99 Cal.000S10.62502.250:1.053H20

CSH(1.7) -3.18 14.13 17.30 Cal.000Si0.58802.176:1.049H20

CSH(1.8) -3.38 14.21 17.60 Cal.000S810.55602.112:1.047H20

H2 -35.78 -35.79 -0.00 H2

Lime -16.88 15.68 32.56 CaO

02 -11.55 71.58 83.13 02

Quartz 1.39 -2.64 -4.03 sSiO2

Si02 (am) 0.00 -2.64 -2.64 Si1.00002.000

Wollastonite -0.74 13.04 13.78 CaSiO3

f+-1(5)
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End of simulation.

Title 2 CSH(0.2)
USE SOLUTION 1 DW

EQUILIBRIUM PHASES
.0

CSH(0.1)

Q
92}
jas
o
N

FrRrRrRrRrRrRr R oo o000
DT WNHFE OWO-Jo0 0 W

CSH (
S102 (am)
CSH (0.833)
Ca (CH) 2

END

0.
Save Solution

O O OO OO OOoOOoOo

OO OO OOo oo,

[oNeoloNoNeoNoNoNeoNe]

0
0
0
0
.0
0
0
0
0.
0

ecNeoloNoNeoNoNoNeoN e

woPooocoocoocoocoo:

.0

O O OO OO oo

o
()
o
()

Coocoocoocoooo oo

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 -6.35 16.36 22.71 0.000e+000 0.000e+000
CSH(0.1) -0.00 -1.07 -1.07 0.000e+000 3.855e-003 3.855e-003
CSH(0.2) -0.00 0.56 0.56 1.000e+000 9.917e-001-8.319e-003
CSH(0.3) -0.03 2.20 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.07 3.84 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.13 5.47 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.20 7.11 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.30 8.74 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.44 10.38 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.52 10.92 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.71 13.35 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.86 13.65 14.51 0.000e+000 0.000e+000
CSH(1.1) -1.08 13.90 14.98 0.000e+000 0.000e+000
CSH(1.2) -1.33 14.11 15.44 0.000e+000 0.000e+000
CSH(1.3) -1.59 14.28 15.87 0.000e+000 0.000e+000
CSH(1.4) -1.84 14.43 16.27 0.000e+000 0.000e+000
CSH(1.5) -2.09 14.55 16.64 0.000e+000 0.000e+000
CSH(1.6) -2.32 14.67 16.99 0.000e+000 0.000e+000

f$-1(6)
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CSH(1.7) -2.54 14.77 17.30 0.000e+000 0.000e+000
CSH(1.8) -2.74 14.85 17.60 0.000e+000 0.000e+000
S102 (am) -0.07 -2.71 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——--———-————————————————
Elements Molality Moles
Ca 1.278e-003 1.278e-003
Si 4.464e-003 4.463e-003
———————————————————————————— Description of solution--------—-—---""""----———-——
pH = 9.687 Charge balance
pe = 8.108 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.789%e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eqg/kg) = 2.557e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100*(Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 85
Total H = 1.110152e+002
Total O = 5.551783e+001
———————————————————————————— Distribution of species--—-—---—---—---——---———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 5.296e-005 4.951e-005 -4.276 -4.305 -0.029
H+ 2.184e-010 2.054e-010 -9.661 -9.687 -0.027
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.278e-003
Cat+2 1.255e-003 9.670e-004 -2.901 -3.015 -0.113
CaSiH304+ 2.245e-005 2.101e-005 -4.649 -4.678 -0.029
CaHO+ 7.363e-007 6.888e-007 -6.133 -6.162 -0.029
H(0) 4.018e-039
H2 2.009e-039 2.011e-039 -38.697 -38.697 0.000
0(0) 2.938e-015
02 1.469e-015 1.470e-015 -14.833 -14.833 0.000
Si 4.464e-003
SiH304- 2.479e-003 2.319e-003 -2.606 -2.635 -0.029
H4S104 1.961e-003 1.963e-003 -2.707 -2.707 0.000
CaSiH304+ 2.245e-005 2.101e-005 -4.649 -4.678 -0.029
SiH204-2 5.883e-007 4.506e-007 -6.230 -6.346 -0.116
—————————————————————————————— Saturation indices-——-—----------——
Phase SI log IAP log KT

a-Cristobalite 0.73 -2.71 -3.43 Si02
b-Cristobalite 0.27 -2.71 -2.98 Si02

Ca (OH) 2 -6.35 16.36 22.71 Ca(OH)2

Chalcedony 1.03 -2.71 -3.74 Si02

CSH(0.1) -0.00 -1.07 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.00 0.56 0.56 Ca0.200S5i1.00002.200:0.220H20
CSH(0.3) -0.03 2.20 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.07 3.84 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.13 5.47 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.20 7.11 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.30 8.74 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) -0.44 10.38 10.82 Ca0.8005i1.00002.800:0.881H20
CSH (0.833) -0.52 10.92 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.71 13.35 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.86 13.65 14.51 Cal.000Si11.00003.000:1.084H20
CSH(1.1) -1.08 13.90 14.98 Cal.000510.90902.818:1.076H20
CSH(1.2) -1.33 14.11 15.44 Cal.000510.83302.666:1.070H20

fF-1(7)
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-1.59 14.28 15.87 Cal.0008i0.76902.538:
-1.84 14.43 16.27 Cal.000S8i0.71402.428:
-2.09 14.55 16.64 Cal.000S8i0.66702.334:
-2.32 14.67 16.99 Cal.000S8i0.62502.250:
-2.54 14.77 17.30 Cal.000Si0.58802.176:
-2.74 14.85 17.60 Cal.000S8i0.55602.112:
H2 -35.59 -35.59 -0.00 H2

Lime -16.20 16.36 32.56 CaO

02 -11.95 71.18 83.13 02

Quartz 1.32 -2.71 -4.03 S5i02

S102 (am) -0.07 -2.71 -2.64 Si1.00002.000
Wollastonite -0.13 13.65 13.78 CaSio3

.065H20
.060H20
.056H20
.053H20
.049H20
.047H20

0 J oUW
[ N L

Title 3 CSH(0.3)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
.0

Q
0
T
[
N

PFRrRrRrRrRPRrRPRPOoOO0OCOOCOO
CoO0O0OO0COOr OO

[ecNeoNoNoNoNoNeNoNo]
OO OO OO OooOo
[eNoNoNeNoNoNe]

QO ~JoO U WNE O WOW-Jo Ul b W
o
o
o
o

OO OO0 OO o,

5102 (am)
CSH (0.833)
Ca (OH) 2 0.
Save Solution
END

SNeoNeoNeoNoNoNeoNoNoNe)
N o © .

[eNeoNoNoNeoNoNoNe)
cloNeoNoNoNoNeoNoNeNe)

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage
Phase SI log IAP log KT Initial Final Delta

f$-1(8)
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Ca (CH) 2 -6.09 16.62 22.71 0.000e+000 0.000e+000
CSH(0.1) -0.03 -1.10 -1.07 0.000e+000 0.000e+000
CSH(0.2) 0.00 0.56 0.56 0.000e+000 8.188e-004 8.188e-004
CSH(0.3) 0.00 2.23 2.23 1.000e+000 9.946e-001-5.403e-003
CSH(0.4) -0.02 3.89 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.05 5.55 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.10 7.21 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.17 8.87 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.28 10.54 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.35 11.09 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.51 13.55 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.65 13.86 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.87 14.11 14.98 0.000e+000 0.000e+000
CSH(1.2) -1.12 14.32 15.44 0.000e+000 0.000e+000
CSH(1.3) -1.37 14.50 15.87 0.000e+000 0.000e+000
CSH(1.4) -1.62 14.65 16.27 0.000e+000 0.000e+000
CSH(1.5) -1.86 14.78 16.64 0.000e+000 0.000e+000
CSH(1.6) -2.09 14.90 16.99 0.000e+000 0.000e+000
CSH(1.7) -2.31 15.00 17.30 0.000e+000 0.000e+000
CSH(1.8) -2.51 15.09 17.60 0.000e+000 0.000e+000
Si02 (am) -0.12 -2.76 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---- —-————= ——————
Elements Molality Moles
Ca 1.457e-003 1.457e-003
Si 4.584e-003 4.584e-003
———————————————————————————— Description of solution-- ————= ——————
pH = 9.793 Charge balance
pe 8.087 Adjusted to redox equilibrium
Activity of water = 1.000
Tonic strength = 4.313e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eg/kg) = 2.914e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.712e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 20
Total H = 1.110156e+002
Total O = 5.551844e+001
———————————————————————————— Distribution of species—- ———— ——————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 6.780e-005 6.311e-005 -4.169 -4.200 -0.031
H+ 1.719e-010 1.611e-010 -9.765 -9.793 -0.028
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.457e-003
Ca+2 1.428e-003 1.083e-003 -2.845 -2.965 -0.120
CaSiH304+ 2.855e-005 2.660e-005 -4.544 -4.575 -0.031
CaHO+ 1.055e-006 9.832e-007 -5.977 -6.007 -0.031
H(0) 2.721e-039
H2 1.361e-039 1.362e-039 -38.866 -38.866 0.000
0(0) 6.405e-015
02 3.202e-015 3.206e-015 -14.495 -14.494 0.000
Si 4.584e-003
S1H304- 2.815e-003 2.623e-003 -2.550 -2.581 -0.031
H45104 1.740e-003 1.741e-003 -2.760 -2.759 0.000
CaSiH304+ 2.855e-005 2.660e-005 -4.544 -4.575 -0.031
S1iH204-2 8.621e-007 6.496e-007 -6.064 -6.187 -0.123

f$-1(9)
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-3.43 5102
-2.98 si02

22.71
-3.74

Ca (OH) 2
S5i02

-1.07 Ca0.1005i1.00002.100:0.110H20
Ca0.200511.00002.200:0.220H20

0.56
2.23
3.91
5.60
7.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60

Ca0.300s1i1

.00002.300:0.330H20

Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20

Ca0.800Sil.

00002.800:0.881H20

Ca0.833511.00002.833:0.917H20

Cal.000Sil.
Cal.000Sil.
Cal.000si0.
Cal.000Si0.
Cal.000510.
Cal.000Si0.
Cal.000si0.
Cal.000Si0.
Cal.000510.
Cal.000Si0.

-0.00 H2
32.56 CaO
83.13 02
-4.03 5102
-2.64 511.00002.000

Phase SI log IAP log KT
a-Cristobalite 0.67 =2.76
b-Cristobalite 0.22 =2.76
Ca (OH) 2 -6.09 16.62
Chalcedony 0.98 -2.76
CSH(0.1) -0.03 -1.10
CSH(0.2) 0.00 0.56
CSH(0.3) 0.00 2.23
CSH(0.4) -0.02 3.89
CSH(0.5) -0.05 5.55
CSH(0.6) -0.10 7.21
CSH(0.7) -0.17 8.87
CSH(0.8) -0.28 10.54
CSH (0.833) -0.35 11.09
CSH(0.9) -0.51 13.55
CSH(1.0) -0.65 13.86
CSH(1.1) -0.87 14.11
CSH(1.2) -1.12 14.32
CSH(1.3) -1.37 14.50
CSH(1.4) -1.62 14.65
CSH(1.5) -1.86 14.78
CSH(1.6) -2.09 14.90
CSH(1.7) -2.31 15.00
CSH(1.8) -2.51 15.09
H2 -35.76 -35.76
Lime -15.94 16.62
02 -11.61 71.52
Quartz 1.27 =2.76
5102 (am) -0.12 -2.76
Wollastonite 0.08 13.86

Title 4 CSH(0.4)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
.0
.0

Q
0
jasj
(@)
N

~N oYUl WNEHE O WOoWJoy Ul b W

CSH(1.
5102 (am)
CSH (0.833)
Ca(OH)2 0. 0.
Save Solution 5
END

[ee]
eNeoNoNoNeoNoNoNeoNoNoNoNoNoNoNoN o No N

[ecNeoNoNoNeoNoNoNeoNoNoNeoNoNoNoNoNoNoNe}
SNeoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNe}

o

0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0

4 CSH(0.4)

13.78

f-1(10)

Casio3

11103.222:1.093H20
00003.000:1.084H20
90902.818:1.076H20
83302.666:1.070H20
76902.538:1.065H20
71402.428:1.060H20
66702.334:1.056H20
62502.250:1.053H20
58802.176:1.049H20
55602.112:1.047H20
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Reaction step 1.

Using solution 1.DW

Using pure phase assemblage 1.

Percent

Ca

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -5.77 16.94 22.71 0.000e+000 0.000e+000
CSH(0.1) -0.10 -1.18 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.05 0.52 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.01 2.21 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.00 3.91 3.91 1.000e+000 9.937e-001-6.263e-003
CSH(0.5) -0.00 5.60 5.60 0.000e+000 1.828e-003 1.828e-003
CSH(0.6) -0.02 7.29 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.99 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.14 10.68 10.82 0.000e+000 0.000e+000
CSH(0.833 -0.19 11.24 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.31 13.75 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.44 14.07 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.65 14.33 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.89 14.55 15.44 0.000e+000 0.000e+000
CSH(1.3) -1.14 14.73 15.87 0.000e+000 0.000e+000
CSH(1.4) -1.38 14.89 16.27 0.000e+000 0.000e+000
CSH(1.5) -1.62 15.03 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.84 15.15 16.99 0.000e+000 0.000e+000
CSH(1.7) -2.05 15.25 17.30 0.000e+000 0.000e+000
CSH(1.8) -2.25 15.34 17.60 0.000e+000 0.000e+000
5102 (am) -0.23 -2.87 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---- ———= ——————
Elements Molality Moles
Ca 1.591e-003 1.591e-003
Si 4.436e-003 4.435e-003
———————————————————————————— Description of solution-- ———— ——————
PH 9.936 Charge balance
pe = 8.079 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 4.706e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eg/kg) = 3.183e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 46
Total H = 1.110159e+002
Total O = 5.551843e+001
———————————————————————————— Distribution of species—- ———— ——————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.465e-005 8.785e-005 -4.024 -4.056 -0.032
H+ 1.238e-010 1.158e-010 -9.907 -9.936 -0.029
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
1.591e-003
Ca+2 1.556e-003 1.168e-003 -2.808 -2.933 -0.125
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CaSiH304+

CaHO+

H2

02

CaSiH304+
SiH204-2

7.283e-040 7.291e-040

2.235e-014

1.117e-014 1.119%e-014

4.436e-003
S1iH304-
H4Si04

Phase

a-Cristobalite
b-Cristobalite
Ca (OH) 2
Chalcedony

CSH (0.

PFRrRrRRrRPRPRPRPRP OO0 O OO

Quartz
Si02 (am)
Wollastonite

0.56 -2.87
0.11 -2.87
-5.77 16.94
0.87 -2.87
-0.10 -1.18
-0.05 0.52
-0.01 2.21
-0.00 3.91
-0.00 5.60
-0.02 7.29
-0.06 8.99
-0.14 10.68
-0.19 11.24
-0.31 13.75
-0.44 14.07
-0.65 14.33
-0.89 14.55
-1.14 14.73
-1.38 14.89
-1.62 15.03
-1.84 15.15
-2.05 15.25
-2.25 15.34
-36.03 -36.03
-15.62 16.94
-11.06 72.06
1.16 -2.87
-0.23 -2.87
0.29 14.07

3.336e-005 3.099e-005 -4.477 -4.509 -0.032
1.589e-006 1.476e-006 -5.799 -5.831 -0.032
1.457e-039

-39.138 -39.137 0.000

-13.952 -13.951 0.000

3.051e-003 2.834e-003 -2.516 -2.548 -0.032
1.350e-003 1.352e-003 -2.870 -2.869 0.000
3.336e-005 3.099e-005 -4.477 -4.509 -0.032
1.311e-006 9.769e-007 -5.882 -6.010 -0.128

SI log IAP log KT

Title 5 CSH(0.5)
USE SOLUTION 1 DwW
EQUILIBRIUM PHASES

CSH (0.

1)
.2

)
3)
4)
5)
6)
7)

.8)
9)
0)
1)
2)
3)
4)

0.

[ecNeoloNoNeoNoNoNeoNoNoNoNo N}

OO OO OO OOOCOOOooo

ocNoNoNoNoNoNoNoNol S NeoNoNoNe]

.0

o O O

[ecNeoloNoNeoNoNoNeNe]

-3.43 s5i02
-2.98 5102

22.71
-3.74
-1.07
0.56
.23
.91
.60
.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60
-0.00
32.56
83.13
-4.03
-2.64

~N 0w N

Ca (OH) 2

5102
Ca0.100Si1.00002.100:0.110H20
Ca0.200S811.00002.200:0.220H20
Ca0.300S11.00002.300:0.330H20
Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600S11.00002.600:0.661H20
Ca0.700S811.00002.700:0.771H20
Ca0.800S1i1.00002.800:0.881H20
Ca0.833511.00002.833:0.917H20
Cal.000Si1.11103.222:1.093H20
Cal.000Si1.00003.000:1.084H20
Cal.000510.90902.818:1.076H20
Cal.000Si0.83302.666:1.070H20
Cal.00051i0.76902.538:1.065H20
Cal.000S8i0.71402.428:1.060H20
Cal.0005i0.66702.334:1.056H20
Cal.000S8i0.62502.250:1.053H20
Cal.000S1i0.58802.176:1.049H20
Cal.000S510.55602.112:1.047H20
H2

Cao
02

Si02

Si1.00002.000

13.78 CaSiO3

fF-1(12)
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CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Si02(am) 0.0 0.0
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 6
END

TITLE

5 CSH(0.5)

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -5.60 17.11 22.71 0.000e+000 0.000e+000
CSH(0.1) -0.17 -1.24 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.10 0.47 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.05 2.18 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.02 3.89 3.91 0.000e+000 0.000e+000
CSH(0.5) 0.00 5.60 5.60 1.000e+000 9.909e-001-9.149e-003
CSH(0.6) -0.00 7.31 7.31 0.000e+000 4.95%9e-003 4.959%-003
CSH(0.7) -0.02 9.02 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.08 10.73 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.14 11.30 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.23 13.83 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.36 14.16 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.56 14.42 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.79 14.65 15.44 0.000e+000 0.000e+000
CSH(1.3) -1.03 14.84 15.87 0.000e+000 0.000e+000
CSH(1.4) -1.27 15.00 16.27 0.000e+000 0.000e+000
CSH(1.5) -1.50 15.14 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.72 15.26 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.93 15.37 17.30 0.000e+000 0.000e+000
CSH(1.8) -2.13 15.47 17.60 0.000e+000 0.000e+000
S102 (am) -0.32 -2.95 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---——--——--———-————————————
Elements Molality Moles
Ca 1.599e-003 1.599e-003
Si 4.190e-003 4.190e-003
———————————————————————————— Description of solution--------—-—--""""-——-————————-
pH = 10.020 Charge balance
pe = 7.859 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.728e-003
Mass of water (kg) = 9.999e-001
Total alkalinity (eqg/kg) = 3.198e-003
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Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 71

Total H = 1.110159e+002
Total O = 5.551795e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.149e-004 1.066e-004 -3.940 -3.972 -0.032

H+ 1.020e-010 9.539%e-011 -9.991 -10.020 -0.029

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.599e-003

Ca+2 1.564e-003 1.172e-003 -2.806 -2.931 -0.125

CaSiH304+ 3.344e-005 3.106e-005 -4.476 -4.508 -0.032

CaHO+ 1.936e-006 1.799%e-006 -5.713 -5.745 -0.032
H(0) 2.724e-039

H2 1.362e-039 1.363e-039 -38.866 -38.865 0.000
0(0) 6.391e-015

02 3.196e-015 3.199e-015 -14.495 -14.495 0.000
Si 4.190e-003

S1H304- 3.045e-003 2.828e-003 -2.516 -2.548 -0.032

H4S104 1.110e-003 1.112e-003 -2.955 -2.954 0.000

CaSiH304+ 3.344e-005 3.106e-005 -4.476 -4.508 -0.032

SiH204-2 1.590e-006 1.183e-006 -5.799 -5.927 -0.128
—————————————————————————————— Saturation indices-——---------——————————————————

Phase SI log IAP log KT

a-Cristobalite 0.48 -2.95 -3.43 Si02
b-Cristobalite 0.03 -2.95 -2.98 Si02

Ca (OH) 2 -5.60 17.11 22.71 Ca(OH)2

Chalcedony 0.78 -2.95 -3.74 Sio2

CSH(0.1) -0.17 -1.24 -1.07 Ca0.100811.00002.100:0.110H20
CSH(0.2) -0.10 0.47 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -0.05 2.18 2.23 Ca0.3005811.00002.300:0.330H20
CSH(0.4) -0.02 3.89 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) 0.00 5.60 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.00 7.31 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.02 9.02 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.08 10.73 10.82 Ca0.800811.00002.800:0.881H20
CSH (0.833) -0.14 11.30 11.44 Ca0.8333511.00002.833:0.917H20
CSH(0.9) -0.23 13.83 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) -0.36 14.16 14.51 Cal.000Si11.00003.000:1.084H20
CSH(1.1) -0.56 14.42 14.98 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.79 14.65 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -1.03 14.84 15.87 Cal.000810.76902.538:1.065H20
CSH(1.4) -1.27 15.00 16.27 Cal.000810.71402.428:1.060H20
CSH(1.5) -1.50 15.14 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -1.72 15.26 16.99 Cal.0008i0.62502.250:1.053H20
CSH(1.7) -1.93 15.37 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -2.13 15.47 17.60 Cal.000810.55602.112:1.047H20
H2 -35.76 -35.76 -0.00 H2

Lime -15.45 17.11 32.56 CaO

02 -11.61 71.52 83.13 02

Quartz 1.07 =-2.95 -4.03 Si02

5102 (am) -0.32 -2.95 -2.64 Sil.00002.000

Wollastonite 0.37 14.16 13.78 CaSiO3

Reading input data for simulation 6.
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Title 6 CSH(0.6)
USE SOLUTION 1 DwW

EQUILIBRIUM PHASES
CSH (0.

CSH (

S102 (a
CSH(0.833)

mFRrRPrRrRRRRPRPOO0OOCOOCOO

1)

N

O Joy Ul WNE OWOWw-Jo Ul W

m)

Ca (OH) 2
Save Solution 7

END

0.

0.

[ecNeoloNoNeoNoNoNeoNoNoNeoNoNoNo o NoNo Ne]

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0

o

0.

OO OO OO OO OCD OO OOHrHrHOOoOOoOoOo

.0

O O O O

SNeoNeoNeoNeoNeoNoNoNoNoNoNoNeoNeoNe)

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

.38
.28
.18
.11
.06
.02
.00
.00
.04
.09
.16
.27
.46
.68
.91
.15
.37
.59
.79
.98
.45

17

~N 0w N

9.

10.

11

13.

14
14
14

14.
15.
15.
15.
15.
15.
-3.

Moles in assemblage

SI log IAP log KT

f-1(15)

Initial Final Delta
.33 22.71 0.000e+000 0.000e+000
.35 -=1.07 0.000e+000 0.000e+000
.38 0.56 0.000e+000 0.000e+000
11 2.23 0.000e+000 0.000e+000
.85 3.91 0.000e+000 0.000e+000
.58 5.60 0.000e+000 0.000e+000
.31 7.31 1.000e+000 9.891e-001-1.088e-002
04 9.04 0.000e+000 7.104e-003 7.104e-003
78 10.82 0.000e+000 0.000e+000
.35 11.44 0.000e+000 0.000e+000
90 14.06 0.000e+000 0.000e+000
.24 14.51 0.000e+000 0.000e+000
.52 14.98 0.000e+000 0.000e+000
.76 15.44 0.000e+000 0.000e+000
96 15.87 0.000e+000 0.000e+000
13 16.27 0.000e+000 0.000e+000
27 16.64 0.000e+000 0.000e+000
40 16.99 0.000e+000 0.000e+000
52 17.30 0.000e+000 0.000e+000
61 17.60 0.000e+000 0.000e+000
09 -2.64 0.000e+000 0.000e+000
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Elements Molality Moles
Ca 1.557e-003 1.556e-003
Si 3.778e-003 3.778e-003

PH
pe

Activity of water
Ionic strength

Mass of water (kg)
Total alkalinity (eq/kg)

Total carbon (mol/kg)

Total CO2 (mol/kg)

Temperature

(deg C)

Electrical balance (eq)

Percent error,

Iterations

Total H
Total O

100* (Cat-|An|)/ (Cat+|An]|)

10.136
7.655

25

Charge balance
Adjusted to redox equilibrium

1.000
4.604e-003
9.999%-001
3.113e-003

0.000e+000
0.000e+000
25.000
-1.709e-009

-0.00

= 1.11015%e+002
= 5.551705e+001

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.496e-004 1.390e-004 -3.825 -3.857 -0.032
H+ 7.821e-011 7.319e-011 -10.107 -10.136 -0.029
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.557e-003
Ca+2 1.523e-003 1.146e-003 -2.817 -2.941 -0.124
CaSiH304+ 3.139e-005 2.918e-005 -4.503 -4.535 -0.032
CaHO+ 2.463e-006 2.290e-006 -5.608 -5.640 -0.032
H(0) 4.097e-039
H2 2.049e-039 2.051e-039 -38.689 -38.688 0.000
0(0) 2.825e-015
02 1.413e-015 1.414e-015 -14.850 -14.850 0.000
Si 3.778e-003
SiH304- 2.926e-003 2.720e-003 -2.534 -2.565 -0.032
H45104 8.193e-004 8.202e-004 -3.087 -3.086 0.000
CaSiH304+ 3.139e-005 2.918e-005 -4.503 -4.535 -0.032
SiH204-2 1.985e-006 1.483e-006 -5.702 -5.829 -0.127
—————————————————————————————— Saturation indices-—-————---—-————————————————————
Phase SI log IAP log KT
a-Cristobalite 0.35 -3.09 -3.43 Si02
b-Cristobalite -0.10 -3.09 -2.98 SiO2
Ca (OH) 2 -5.38 17.33 22.71 Ca(OH)2
Chalcedony 0.65 -3.09 -3.74 Sio2
CSH(0.1) -0.28 -1.35 ~-1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.18 0.38 0.56 Ca0.200S1i1.00002.200:0.220H20
CSH(0.3) -0.11 2.11 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.06 3.85 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.02 5.58 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.00 7.31 7.31 Ca0.6005i1.00002.600:0.661H20
CSH(0.7) 0.00 9.04 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.04 10.78 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.09 11.35 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.16 13.90 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.27 14.24 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.46 14.52 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.68 14.76 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.91 14.96 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -1.15 15.13 16.27 Cal.000510.71402.428:1.060H20
CSH(1.5) -1.37 15.27 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -1.59 15.40 16.99 Cal.000510.62502.250:1.053H20
CSH(1.7) -1.79 15.52 17.30 Cal.0008i0.58802.176:1.049H20
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CSH(1.8) -1.98 15.61 17.60 Cal.000Si0.55602.112:1.047H20
H2 -35.58 -35.58 -0.00 H2

Lime -15.23 17.33 32.56 CaO

02 -11.96 71.16 83.13 02

Quartz 0.94 -3.09 -4.03 5102

S102 (am) -0.45 -3.09 -2.64 Sil.00002.000

Wollastonite 0.46 14.24 13.78 CaSiO3

Title 7 CSH(0.7)
USE SOLUTION 1 DwW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH (
Si02 (am)
CSH(0.833)
Ca(OH)2 0. 0.
Save Solution 8
END

o
N

[oNoNoNeNe]

FRrRrRrRrRrRrRr R o000 OoO
OO U™ WN P OWW®Jd0o U S W
OO0 ODODODOODOH OO OO OO

OO OO OO OO OOODOOOOOo oo
SNeoNoNeoNeoNeoNeoNoNoNoNoNeoNeoNe]

o

0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5

WARNING: Maximum iterations exceeded, 200

Numerical method failed with this set of convergence parameters.
WARNING: Trying diagonal scaling ...

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage
Phase SI log IAP log KT Initial Final Delta
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Ca (CH) 2 -4.97 17.74 22.71 0.000e+000 0.000e+000
CSH(0.1) -0.53 -1.60 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.39 0.18 0.56 0.000e+000 0.000e+000
CSH (0.3) -0.28 1.95 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.18 3.72 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.10 5.50 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.04 7.27 7.31 0.000e+000 0.000e+000
CSH(0.7) 0.00 9.05 9.04 1.000e+000 9.902e-001-9.758e-003
CSH(0.8) 0.00 10.82 10.82 0.000e+000 6.783e-003 6.783e-003
CSH (0.833) -0.03 11.40 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.07 13.99 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.15 14.37 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.31 14.67 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.51 14.93 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.72 15.15 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.94 15.33 16.27 0.000e+000 0.000e+000
CSH(1.5) -1.15 15.49 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.36 15.63 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.55 15.76 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.73 15.86 17.60 0.000e+000 0.000e+000
5102 (am) -0.73 -3.37 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---—-—-————————-————————————
Elements Molality Moles
Ca 1.404e-003 1.404e-003
Si 2.975e-003 2.975e-003
———————————————————————————— Description of solution--------——---"----—-————
pH = 10.360 Charge balance
pe = 7.553 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength 4.158e-003
Mass of water (kg) = 9.999%e-001
Total alkalinity (eq/kg) 2.808e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/ (Cat+|An|) = -0.00
Iterations 77
Total H = 1.110155e+002
Total O = 5.551512e+001
———————————————————————————— Distribution of species----—-—--——-------————o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.499e-004 2.329e-004 -3.602 -3.633 -0.031
H+ 4.653e-011 4.367e-011 -10.332 -10.360 -0.028
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.404e-003
Ca+2 1.376e-003 1.048e-003 -2.862 -2.980 -0.118
CaSiH304+ 2.478e-005 2.311e-005 -4.606 -4.636 -0.030
CaHO+ 3.765e-006 3.512e-006 -5.424 -5.454 -0.030
H(0) 2.332e-039
H2 1.166e-039 1.167e-039 -38.933 -38.933 0.000
0(0) 8.726e-015
02 4.363e-015 4.367e-015 -14.360 -14.360 0.000
Si 2.975e-003
SiH304- 2.524e-003 2.355e-003 -2.598 -2.628 -0.030
H4S104 4.232e-004 4.236e-004 -3.373 -3.373 0.000
CaSiH304+ 2.478e-005 2.311e-005 -4.606 -4.636 -0.030
SiH204-2 2.842e-006 2.152e-006 -5.546 -5.667 -0.121
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Phase

a-Cristobalite 0.06
b-Cristobalite -0.39
Ca (OH) 2 -4.97
Chalcedony 0.37
CSH(0.1) -0.53
CSH(0.2) -0.39
CSH(0.3) -0.28
CSH(0.4) -0.18
CSH(0.5) -0.10
CSH(0.6) -0.04
CSH(0.7) 0.00
CSH(0.8) 0.00
CSH (0.833) -0.03
CSH(0.9) -0.07
CSH(1.0) -0.15
CSH(1.1) -0.31
CSH(1.2) -0.51
CSH(1.3) -0.72
CSH(1.4) -0.94
CSH(1.5) -1.15
CSH(1.6) -1.36
CSH(1.7) -1.55
CSH(1.8) -1.73
H2 -35.82
Lime -14.82
02 -11.47
Quartz 0.66
5102 (am) -0.73
Wollastonite 0.58

-3.37
-3.37

17

.74
.37
.60
.18
.95
.12
.50
.27

.05
10.

82

11.40

13.

14

14.
14.
15.
15.
15.
15.
15.
15.
-35.83
17.74
71.65
-3.37

-3

99
.37
67
93
15
33
49
63
76
86

.37

14.37

Title 8 CSH(0.8)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 1

CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0
CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
5102 (am) 0.0 0.0
CSH(0.833) 0.0 0.
Ca(CH)2 0.0 0.0

Save Solution 9
END

8 CSH(0.8)

o

SI log IAP log KT

-3.43 5102
-2.98 5102
22.71 Ca(OH)?2
-3.74 S5iO2
-1.07 Ca0.1008i1.00002.100:0.110H20
0.56 Ca0.2008i1.00002.200:0.220H20
2.23 Ca0.300511.00002.300:0.330H20
3.91 Ca0.400S5i1.00002.400:0.440H20
5.60 Ca0.500S811.00002.500:0.550H20
7.31 Ca0.60081i1.00002.600:0.661H20
9.04 Ca0.700s81i1.00002.700:0.771H20
10.82 Ca0.8005i1.00002.800:0.881H20
11.44 Ca0.833511.00002.833:0.917H20
14.06 Cal.000S811.11103.222:1.093H20
14.51 Cal.000S11.00003.000:1.084H20
14.98 Cal.000S10.90902.818:1.076H20
15.44 Cal.000S810.83302.666:1.070H20
15.87 Cal.000S10.76902.538:1.065H20
16.27 Cal.000S10.71402.428:1.060H20
16.64 Cal.000S10.66702.334:1.056H20
16.99 Cal.000S810.62502.250:1.053H20
17.30 Cal.000S810.58802.176:1.049H20
17.60 Cal.000S10.55602.112:1.047H20
-0.00 H2
32.56 CaO0
83.13 02
-4.03 5102
-2.64 5i1.00002.000

13.78 CaSiO3
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.35 18.36 22.71 0.000e+000 0.000e+000
CSH(0.1) -0.96 -2.03 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.76 -0.19 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.59 1.64 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.43 3.48 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.29 5.31 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.16 7.15 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.98 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.00 10.82 10.82 1.000e+000 9.944e-001-5.613e-003
CSH (0.833) -0.01 11.42 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 0.000e+000 3.316e-003 3.316e-003
CSH(1.0) -0.02 14.49 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.14 14.84 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.30 15.14 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.49 15.38 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.68 15.60 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.87 15.78 16.64 0.000e+000 0.000e+000
CSH(1.0) -1.05 15.94 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.22 16.08 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.39 16.21 17.60 0.000e+000 0.000e+000
Si02 (am) -1.23 -3.87 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—----——-------——-———————
Elements Molality Moles
Ca 1.175e-003 1.175e-003
Si 1.930e-003 1.930e-003
———————————————————————————— Description of solution--------—-—------———
pH = 10.701 Charge balance
pe = 7.119 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.486e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (egq/kg) = 2.350e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-—|An|)/(Cat+|An|) = -0.00
Iterations = 28
Total H = 1.110151e+002
Total O = 5.551257e+001
———————————————————————————— Distribution of species---—---——"-——"—-—————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 5.454e-004 5.111e-004 -3.263 -3.291 -0.028
H+ 2.111e-011 1.990e-011 -10.676 -10.701 -0.026
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.175e-003
Ca+2 1.153e-003 8.970e-004 -2.938 -3.047 -0.109
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CaSiH304+ 1.491e-005 1.398e-005 -4.827 -4.855 -0.028

CaHO+ 7.034e-006 6.597e-006 -5.153 -5.181 -0.028
H(0) 3.578e-039

H2 1.789%9e-039 1.790e-039 -38.747 -38.747 0.000
0(0) 3.708e-015

02 1.854e-015 1.855e-015 -14.732 -14.732 0.000
Si 1.930e-003

SiH304- 1.774e-003 1.664e-003 -2.751 -2.779 -0.028

H4S5104 1.363e-004 1.364e-004 -3.866 -3.865 0.000

CaSiH304+ 1.491e-005 1.398e-005 -4.827 -4.855 -0.028

SiH204-2 4.314e-006 3.337e-006 -5.365 -5.477 -0.111

Phase SI log IAP log KT

a-Cristobalite -0.43 -3.87 -3.43 Si02
b-Cristobalite -0.88 -3.87 -2.98 SiO2

Ca (OH) 2 -4.35 18.36 22.71 Ca(OH)2

Chalcedony -0.13 -3.87 -3.74 s5io02

CSH(0.1) -0.96 -2.03 -1.07 Ca0.100S8i1.00002.100:0.110H20
CSH(0.2) -0.76 -0.19 0.56 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -0.59 1.64 2.23 Ca0.300S11.00002.300:0.330H20
CSH (0.4) -0.43 3.48 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -0.29 5.31 5.60 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -0.16 7.15 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.06 8.98 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH (0.8) -0.00 10.82 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.01 11.42 11.44 Ca0.833Si1.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000S11.11103.222:1.093H20
CSH(1.0) -0.02 14.49 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.14 14.84 14.98 Cal.000S8i10.90902.818:1.076H20
CSH(1.2) -0.30 15.14 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.49 15.38 15.87 Cal.000S8i0.76902.538:1.065H20
CSH(1.4) -0.68 15.60 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.87 15.78 16.64 Cal.000S8i0.66702.334:1.056H20
CSH(1.6) -1.05 15.94 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.22 16.08 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.39 16.21 17.60 Cal.000S8i0.55602.112:1.047H20
H2 -35.64 -35.64 -0.00 H2

Lime -14.21 18.36 32.56 CaO

02 -11.85 71.28 83.13 02

Quartz 0.16 -3.87 -4.03 5102

S102 (am) -1.23 -3.87 -2.64 Si1.00002.000

Wollastonite 0.71 14.49 13.78 CaSiO3

Title 9 CSH(0.9)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0

O
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CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Si02 (am) 0.0 0.0
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 10
END

TITLE

9 CSH(0.9)

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 1.000e+000 9.960e-001-4.002e-003
CSH(1.0) 0.00 14.51 14.51 0.000e+000 2.891e-003 2.891e-003
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
S1i02 (am) -1.44 -4.08 -2.64 0.000et+000 0.000e+000
————————————————————————————— Solution composition--—-—---———-—————————————————————
Elements Molality Moles
Ca 1.111e-003 1.111e-003
Si 1.555e-003 1.555e-003
———————————————————————————— Description of solution--------——---"--———-m——
pH = 10.832 Charge balance
pe = 6.652 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.296e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (egq/kg) = 2.222e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
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Iterations = 17
Total H = 1.110149e+002
Total O = 5.551168e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 7.358e-004 6.908e-004 -3.133 -3.161 -0.027

H+ 1.560e-011 1.472e-011 -10.807 -10.832 -0.025

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.111e-003

Ca+2 1.090e-003 8.535e-004 -2.962 -3.069 -0.106

CaSiH304+ 1.164e-005 1.093e-005 -4.934 -4.961 -0.027

CaHO+ 9.029e-006 8.482e-006 -5.044 -5.071 -0.027
H(0) 1.685e-038

H2 8.423e-039 8.429e-039 -38.075 -38.074 0.000
0(0) 1.673e-016

02 8.364e-017 8.370e-017 -16.078 -16.077 0.000
Si 1.555e-003

SiH304- 1.456e-003 1.368e-003 -2.837 -2.864 -0.027

H4S104 8.290e-005 8.296e-005 -4.081 -4.081 0.000

CaSiH304+ 1.164e-005 1.093e-005 -4.934 -4.961 -0.027

SiH204-2 4.760e-006 3.707e-006 -5.322 -5.431 -0.109
—————————————————————————————— Saturation indices———————————————————————————————

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 Si02
b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)2

Chalcedony -0.34 -4.08 -3.74 s5i02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200811.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300Si1.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.600311.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.03 11.41 11.44 Ca0.833S511.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.0005i10.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.0005i0.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.00035i0.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.0005i0.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.0005i10.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000S8i0.55602.112:1.047H20
H2 -34.96 -34.97 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -13.19 69.94 83.13 02

Quartz -0.05 -4.08 -4.03 sio2

Si02 (am) -1.44 -4.08 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

Title 10 CSH(1.0)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
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0.
0

Save Solution

END

= o ©
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1

Reaction step 1.

Using solution 1.DW

Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.79 18.92 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.44 -2.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.19 -0.62 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.96 1.27 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.75 3.16 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.55 5.05 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.37 6.95 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.21 8.84 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.09 10.73 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.08 11.35 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.04 14.02 14.06 0.000et+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 1.000e+000 9.989e-001-1.068e-003
CSH(1.1) -0.07 14.92 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.19 15.25 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.34 15.53 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.50 15.77 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.66 15.98 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.82 16.17 16.99 0.000et+000 0.000e+000
CSH(1.7) -0.97 16.33 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.47 17.60 0.000e+000 0.000e+000
Si02 (am) -1.77 -4.41 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—--————————————————————————
Elements Molality Moles
Ca 1.068e-003 1.068e-003
Si 1.068e-003 1.068e-003
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PH 11.003 Charge balance
pe 6.787 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.168e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+002
Total O = 5.551058e+001
———————————————————————————— Distribution of species—---——--——=-——————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027
H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.068e-003
Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104
CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 4.107e-039
H2 2.053e-039 2.055e-039 -38.688 -38.687 0.000
0(0) 2.815e-015
02 1.407e-015 1.408e-015 -14.852 -14.851 0.000
Si 1.068e-003
SiH304- 1.016e-003 9.559e-004 -2.993 -3.020 -0.027
H4Si04 3.909e-005 3.911e-005 -4.408 -4.408 0.000
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
SiH204-2 4.910e-006 3.841e-006 -5.309 -5.416 -0.107
—————————————————————————————— Saturation indices-————------—-——
Phase SI log IAP log KT
a-Cristobalite -0.97 -4.41 -3.43 sS5i02
b-Cristobalite -1.43 -4.41 -2.98 SiO2
Ca (OH) 2 -3.79 18.92 22.71 Ca(OH)2
Chalcedony -0.67 -4.41 -3.74 Si02
CSH(0.1) -1.44 -2.52 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.19 -0.62 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -0.96 1.27 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.55 5.05 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.37 6.95 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.21 8.84 9.04 Ca0.700Si1.00002.700:0.771H20
CSH (0.8) -0.09 10.73 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.08 11.35 11.44 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.04 14.02 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000811.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.34 15.53 15.87 Cal.0008i0.76902.538:1.065H20
CSH(1.4) -0.50 15.77 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.66 15.98 16.64 Cal.0005i0.66702.334:1.056H20
CSH(1.6) -0.82 16.17 16.99 Cal.0005i0.62502.250:1.053H20
CSH(1.7) -0.97 16.33 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.13 16.47 17.60 Cal.00035i0.55602.112:1.047H20
H2 -35.58 -35.58 -0.00 H2
Lime -13.64 18.92 32.56 CaO
02 -11.96 71.16¢ 83.13 02
Quartz -0.38 -4.41 -4.03 Sio2
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Si02 (am) -1.77 -4.41 -2.64 Si1.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

Title 11 CSH(1.1)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) O. .0

O
0
jas
[«
S
[eNeNeNoNeNoNoNe Na}

O ~JoyUTd WNE OWOOW-Jo Ul b W

CSH (
Si02 (am)
CSH(0.833)
Ca(OH)2 0.
Save Solution
END

[ecNeoloNoNoloNoNeoNoNoNoNoNoNoNeoNoNoNe]
ocNoNoNoNoNoNoNeollSNoNoNoNoNoNoNoNoNoNe]

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0.
0

SNoNeoNeoNeoNeoNoNoNoNe)

- o ©

2

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 0.000e+000 9.344e-003 9.344e-003
CSH(1.1) 0.00 14.98 14.98 1.000e+000 9.893e-001-1.072e-002
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
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CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
S102 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--————————————————————
Elements Molality Moles
Ca 1.379e-003 1.379e-003
Si 4.036e-004 4.036e-004
———————————————————————————— Description of solution--------——---"""-—-——-————————
pH = 11.329 Charge balance
pe = 6.604 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.067e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (egq/kg) = 2.759e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 20
Total H = 1.110153e+002
Total O = 5.550981e+001
———————————————————————————— Distribution of species---——---——--——"-—————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.324e-003 2.168e-003 -2.634 -2.664 -0.030
H+ 4.997e-012 4.692e-012 -11.301 -11.329 -0.027
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.379e-003
Ca+2 1.341e-003 1.025e-003 -2.872 -2.989 -0.117
CaHO+ 3.424e-005 3.196e-005 -4.465 -4.495 -0.030
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
H(0) 2.129e-039
H2 1.064e-039 1.065e-039 -38.973 -38.973 0.000
0(0) 1.047e-014
02 5.235e-015 5.240e-015 -14.281 -14.281 0.000
Si 4.036e-004
SiH304- 3.888e-004 3.629e-004 -3.410 -3.440 -0.030
H4S104 7.010e-006 7.016e-006 -5.154 -5.154 0.000
SiH204-2 4.066e-006 3.087e-006 -5.391 -5.510 -0.120
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
—————————————————————————————— Saturation indices——---—--———————————————————————
Phase SI log IAP log KT
a-Cristobalite -1.72 -5.15 -3.43 SiO2
b-Cristobalite =-2.17 -5.15 -2.98 SiO2
Ca (CH) 2 -3.04 19.67 22.71 Ca(OH)2
Chalcedony -1.42 -5.15 -3.74 5i02
CSH(0.1) -2.12 -3.19 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.79 -1.22 0.56 Ca0.200S11.00002.200:0.220H20
CSH (0.3) -1.48 0.75 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.24 10.58 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.833S5i1.00002.833:0.917H20
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Quartz
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5102 (am)
Wollastonite
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Title 12 CSH(1.2)
USE SOLUTION 1 DwW

EQUILIBRIUM PHASES
CSH (0.

1)

N

O Joy U d WNEFE OWOWw-Jo Ul W

S102 (am)

CSH (0.833)

Ca (OH) 2
Save Solution

END

Reaction step 1.

WARNING: Maximum iterations exceeded, 100

0.

0.
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-2.64 511.00002.000
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Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5 ...

Using solution 1.DW

Using pure phase assemblage 1.
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Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -2.27 20.44 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.89 -3.96 -1.07 0.000e+000 0.000e+000
CSH(0.2) -2.48 -1.91 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.10 0.13 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.73 2.17 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.38 4.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.05 6.26 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.74 8.31 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.47 10.35 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.41 11.02 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.77 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.08 14.44 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.00 14.98 14.98 0.000e+000 2.473e-002 2.473e-002
CSH(1.2) 0.00 15.44 15.44 1.000e+000 9.729e-001-2.713e-002
CSH(1.3) -0.05 15.82 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.15 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.21 16.44 16.64 0.000e+000 0.000e+000
CSH(1.0) -0.30 16.69 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.39 16.91 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.50 17.10 17.60 0.000e+000 0.000e+000
S102 (am) -3.36 -6.00 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---—-—--——--—"—"--————————
Elements Molality Moles
Ca 2.393e-003 2.393e-003
Si 1.137e-004 1.137e-004
———————————————————————————— Description of solution--------——---"----—-———
pH = 11.613 Charge balance
e 6.257 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 6.965e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (egq/kg) = 4.786e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 169
Total H = 1.110173e+002
Total O = 5.551125e+001
———————————————————————————— Distribution of species---—---——"-"-"—"--"———-————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 4.565e-003 4.175e-003 -2.341 -2.379 -0.039
H+ 2.635e-012 2.436e-012 -11.579 -11.613 -0.034
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 2.393e-003
Cat+2 2.285e-003 1.624e-003 -2.641 -2.790 -0.148
CaHO+ 1.065e-004 9.753e-005 -3.973 -4.011 -0.038
CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038
H(0) 2.834e-039
H2 1.417e-039 1.419e-039 -38.849 -38.848 0.001
0(0) 5.896e-015
02 2.948e-015 2.953e-015 -14.530 -14.530 0.001
Si 1.137e-004
SiH304- 1.088e-004 9.962e-005 -3.964 -4.002 -0.038
SiH204-2 2.319e-006 1.632e-006 -5.635 -5.787 -0.153
CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038

f-1(29)



JNC TN8400 2004-015

H43i104 9.982e-007 9.998e-007
Phase SI log IAP log KT
a-Cristobalite -2.57 -6.00
b-Cristobalite -3.02 -6.00
Ca (OH) 2 -2.27 20.44
Chalcedony -2.26 -6.00
CSH(0.1) -2.89 -3.96
CSH(0.2) -2.48 -1.91
CSH(0.3) -2.10 0.13
CSH(0.4) -1.73 2.17
CSH(0.5) -1.38 4.22
CSH(0.6) -1.05 6.26
CSH(0.7) -0.74 8.31
CSH(0.8) -0.47 10.35
CSH(0.833) -0.41 11.02
CSH(0.9) -0.29 13.77
CSH(1.0) -0.08 14.44
CSH(1.1) -0.00 14.98
CSH(1.2) 0.00 15.44
CSH(1.3) -0.05 15.82
CSH(1.4) -0.12 16.15
CSH(1.5) -0.21 16.44
CSH(1.6) -0.30 16.69
CSH(1.7) -0.39 16.91
CSH(1.8) -0.50 17.10
H2 -35.74 -35.74
Lime -12.12 20.44
02 -11.64 71.48
Quartz -1.97 -6.00
Si02 (am) -3.36 -6.00
Wollastonite 0.65 14.44

Title 13 CSH(1.3)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH (

S102 (am)

CSH (0.833)
Ca (OH) 2 0.
Save Solution

END
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-6.001 -6.000 0.001

-3.43 5102
-2.98 5102

22.71
-3.74
-1.07
0.56
2.23
3.91
5.60
7.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60

Ca (OH) 2

S5i02
Ca0.100511.00002.100:0.110H20
Ca0.200811.00002.200:0.220H20
Ca0.300511.00002.300:0.330H20
Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20
Ca0.800511.00002.800:0.881H20
Ca0.833511.00002.833:0.917H20
Cal.000511.11103.222:1.093H20
Cal.000511.00003.000:1.084H20
Cal.000510.90902.818:1.076H20
Cal.000510.83302.666:1.070H20
Cal.000510.76902.538:1.065H20
Cal.000510.71402.428:1.060H20
Cal.000510.66702.334:1.056H20
Cal.000510.62502.250:1.053H20
Cal.000510.58802.176:1.049H20
Cal.000510.55602.112:1.047H20

-0.00 H2
32.56 CaO
83.13 02

-4.03
-2.64

5102
S$11.00002.000

13.78 CaSiO3
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -1.66 21.05 22.71 0.000e+000 0.000e+000
CSH(0.1) -3.56 -4.63 -1.07 0.000e+000 0.000e+000
CSH(0.2) -3.09 -2.52 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.65 -0.42 2.23 0.000e+000 0.000e+000
CSH(0.4) -2.22 1.69 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.81 3.79 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.42 5.89 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.05 8.00 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.71 10.10 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.64 10.80 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.49 13.57 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.20 14.31 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.06 14.93 14.98 0.000e+000 0.000e+000
CSH(1.2) 0.00 15.44 15.44 0.000e+000 4.751e-002 4.751e-002
CSH(1.3) -0.00 15.87 15.87 1.000e+000 9.485e-001-5.152e-002
CSH(1.4) -0.03 16.24 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.09 16.56 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.15 16.84 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.22 17.09 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.29 17.30 17.60 0.000e+000 0.000e+000
S102 (am) -4.10 -6.73 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---- ———— ——————
Elements Molality Moles
Ca 4.001e-003 4.001e-003
Si 3.599e-005 3.599e-005
———————————————————————————— Description of solution-- ————= ——————
pH = 11.830 Charge balance
pe = 6.038 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.146e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 8.002e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 48
Total H = 1.110205e+002
Total O = 5.551431e+001
———————————————————————————— Distribution of species-- ————= ——————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 7.695e-003 6.881e-003 -2.114 -2.162 -0.049
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H+ 1.626e-012 1.478e-012 -11.789 -11.830 -0.041

H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
Ca 4.001e-003

Cat+2 3.730e-003 2.444e-003 -2.428 -2.612 -0.184

CaHO+ 2.700e-004 2.420e-004 -3.569 -3.616 -0.048

CaS1iH304+ 7.729e-007 6.929e-007 -6.112 -6.159 -0.048
H(0) 2.867e-039

H2 1.433e-039 1.437e-039 -38.844 -38.843 0.001
0(0) 5.742e-015

02 2.871e-015 2.879e-015 -14.542 -14.541 0.001
Si 3.599e-005

SiH304- 3.377e-005 3.027e-005 -4.472 -4.519 -0.048

SiH204-2 1.266e-006 8.173e-007 -5.898 -6.088 -0.190

CaSiH304+ 7.729e-007 6.929e-007 -6.112 -6.159 -0.048

H45104 1.838e-007 1.843e-007 -6.736 -6.735 0.001

Phase SI log IAP log KT

a-Cristobalite -3.30 -6.73 =-3.43 Si02
b-Cristobalite -3.75 -6.73 -2.98 Si02

Ca (OH) 2 -1.66 21.05 22.71 Ca(OH)2

Chalcedony -3.00 -6.73 -3.74 Si0O2

CSH(0.1) -3.56 -4.63 -1.07 Ca0.100S5i1.00002.100:0.110H20
CSH(0.2) -3.09 -2.52 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -2.65 -0.42 2.23 Ca0.300S811.00002.300:0.330H20
CSH(0.4) -2.22 1.69 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -1.81 3.79 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.42 5.89 7.31 Ca0.600811.00002.600:0.661H20
CSH(0.7) -1.05 8.00 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.71 10.10 10.82 Ca0.8005i1.00002.800:0.881H20
CSH(0.833) -0.64 10.80 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.49 13.57 14.06 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.20 14.31 14.51 Cal.0008i1.00003.000:1.084H20
CSH(1.1) -0.06 14.93 14.98 Cal.000S5i0.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.00 15.87 15.87 Cal.000S8i0.76902.538:1.065H20
CSH(1.4) -0.03 16.24 16.27 Cal.00038i0.71402.428:1.060H20
CSH(1.5) -0.09 16.56 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.15 16.84 16.99 Cal.0005i0.62502.250:1.053H20
CSH(1.7) -0.22 17.09 17.30 Cal.0008i10.58802.176:1.049H20
CSH(1.8) -0.29 17.30 17.60 Cal.0005i0.55602.112:1.047H20
H2 -35.73 -35.74 -0.00 H2

Lime -11.51 21.05 32.56 CaO

02 -11.65 71.47 83.13 02

Quartz -2.71 -6.73 -4.03 sSsi02

Si02 (am) -4.10 -6.73 -2.64 Sil.00002.000

Wollastonite 0.53 14.31 13.78 CaSiO3

Title 14 CSH(1.4)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
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1
2
3
4
.5
6
7
CSH (1.8
S102 (am)

CSH(0.833)
Ca (OH) 2

END

0.
Save Solution

o

[eNeoloNoNoNoNoNeNol

0
0
0
0
0
.0
0
0
0
0.
0

Fo®scococoocorocooo
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Reaction

step 1.

Using solution 1.DW

Using pure phase assemblage 1.

SI log IAP log

-1.22 21
-4.09 -5.
-3.58 -3.
-3.09 -0
-2.62 1.
-2.16 3.
-1.73 5.
-1.31 7
-0.94 9.
-0.84 10.
-0.69 13.
-0.33 14
-0.14 14
-0.04 15.
0.00 15.
0.00 1e.
-0.03 1e.
-0.06 16.
-0.11 17
-0.17 17
-4.67 -7
Molality

.49

16
01

.86

29
44
59

.73

88
59
37

.18
.85

40
87
27
62
92

.19
.43
.31

22
-1

O J U W o

10

11.44

14
14
14
15
15
16
16
16
17
17
-2

Moles in assemblage

KT

.71
.07
.56
.23
.91
.60
.31
.04
.82

.06
.51
.98
.44
.87
.21
.64
.99
.30
.60
.64

Coo0o0oOorFPOO00ODO0DO 00000

Solution composition----

Moles

5.907e-003 5.907e-003
1.435e-005 1.435e-005

Initial

.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000

.000e+000

.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000
.000e+000

Final

Delta

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000

7.642e-002 7.642e-002
9.177e-001-8.233e-002

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000

———————————————————————————— Description of solution--

pH = 11.987 Charge balance
pe 5.636 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.666e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) 1.181e-002
Total carbon (mol/kg) = 0.000e+000
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Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 82
Total H = 1.110242e+002

Total O 5.551803e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.127e-002 9.877e-003 -1.948 -2.005 -0.057

H+ 1.149e-012 1.030e-012 -11.940 -11.987 -0.048

H20 5.551e+001 9.997e-001 1.744 -0.000 0.000
Ca 5.907e-003

Cat+2 5.376e-003 3.283e-003 -2.270 -2.484 -0.214

CaHO+ 5.303e-004 4.665e-004 -3.275 -3.331 -0.056

CaSiH304+ 4.042e-007 3.556e-007 -6.393 -6.449 -0.056
H(0) 8.817e-039

H2 4.409e-039 4.425e-039 -38.356 -38.354 0.002
0(0) 6.047e-016

02 3.023e-016 3.035e-016 -15.520 -15.518 0.002
Si 1.435e-005

SiH304- 1.315e-005 1.156e-005 -4.881 -4.937 -0.056

SiH204-2 7.486e-007 4.483e-007 -6.126 -6.348 -0.223

CaSiH304+ 4.042e-007 3.556e-007 -6.393 -6.449 -0.056

H4S104 4.887e-008 4.905e-008 -7.311 -7.309 0.002
—————————————————————————————— Saturation indices-—-—-—------—-——

Phase SI log IAP log KT

a-Cristobalite -3.88 -7.31 -3.43 Si02
b-Cristobalite -4.33 -7.31 -2.98 8SiO2

Ca (OH) 2 -1.22 21.49 22.71 Ca(OH)2

Chalcedony -3.57 -7.31 -3.74 5i02

CSH(0.1) -4.09 -5.16 -1.07 Ca0.10038i1.00002.100:0.110H20
CSH(0.2) -3.58 -3.01 0.56 Ca0.200811.00002.200:0.220H20
CSH(0.3) -3.09 -0.86 2.23 Ca0.3005811.00002.300:0.330H20
CSH(0.4) -2.62 1.29 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -2.16 3.44 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.73 5.59 7.31 Ca0.600811.00002.600:0.661H20
CSH(0.7) -1.31 7.73 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.94 9.88 10.82 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -0.84 10.59 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.69 13.37 14.06 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.33 14.18 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.14 14.85 14.98 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -0.04 15.40 15.44 Cal.000510.83302.666:1.070H20
CSH(1.3) 0.00 15.87 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) 0.00 16.27 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.03 16.62 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.06 16.92 16.99 Cal.0005i0.62502.250:1.053H20
CSH(1.7) -0.11 17.19 17.30 Cal.0005i10.58802.176:1.049H20
CSH(1.8) -0.17 17.43 17.60 Cal.000S5i0.55602.112:1.047H20
H2 -35.24 -35.25 -0.00 H2

Lime -11.07 21.49 32.56 CaO

02 -12.63 70.49 83.13 02

Quartz -3.28 -7.31 -4.03 sio2

S102 (am) -4.67 -7.31 -2.64 Sil.00002.000

Wollastonite 0.40 14.18 13.78 CaSiO3
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Title 15 CSH(1.5)
USE SOLUTION 1 DW

EQUILIBRIUM PHASES
CSH (0.

1)

N

~N O U WNEFE O WO -Joy Ul b W

[ee)

5102 (am)

0.

ecNoNoNoloNeoNeoloNoNoloNoNoRoNoNo o Nel

.0

[eNeoloNoNoloNoNoloNoNoloNe]

CSH (0.833)
Ca (OH) 2 0.
Save Solution
END

o

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0.
0

PO P 0000000000000 OO OO
SCoocoooo
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.80 21.91 22.71 0.000e+000 0.000e+000
CSH(0.1) -4.63 -5.70 -1.07 0.000e+000 0.000e+000
CSH(0.2) -4.08 -3.51 0.56 0.000e+000 0.000e+000
CSH(0.3) -3.55 -1.32 2.23 0.000e+000 0.000e+000
CSH(0.4) -3.04 0.87 3.91 0.000e+000 0.000e+000
CSH(0.5) -2.54 3.06 5.60 0.000e+000 0.000e+000
CSH(0.6) -2.06 5.25 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.60 7.44 9.04 0.000e+000 0.000e+000
CSH(0.8) -1.19 9.63 10.82 0.000e+000 0.000e+000
CSH(0.833 -1.08 10.36 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.92 13.14 14.06 0.000et+000 0.000e+000
CSH(1.0) -0.50 14.01 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.25 14.73 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.11 15.33 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.03 15.84 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.00 16.27 16.27 0.000e+000 1.223e-001 1.223e-001
CSH(1.5) -0.00 16.64 16.64 1.000e+000 8.691e-001-1.309e-001
CSH(1.6) -0.01 16.97 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.04 17.27 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.08 17.52 17.60 0.000e+000 0.000e+000
5102 (am) -5.25 -7.89 -2.64 0.000e+000 0.000e+000

Solution composition----

f-1(35)
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Elements Molality Moles
Ca 8.627e-003 8.627e-003
Si 5.557e-006 5.557e-006

pH = 12.137 Charge balance
pe = 5.403 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.388e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.725e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 64

Total H = 1.110297e+002
Total O = 5.552348e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.625e-002 1.393e-002 -1.789 -1.856 -0.067

H+ 8.267e-013 7.300e-013 -12.083 -12.137 -0.054

H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
Ca 8.627e-003

Ca+2 7.624e-003 4.315e-003 -2.118 -2.365 -0.247

CaHO+ 1.003e-003 8.648e-004 -2.999 -3.063 -0.065

CaSiH304+ 1.990e-007 1.716e-007 -6.701 -6.766 -0.065
H(0) 1.294e-038

H2 6.471e-039 6.507e-039 -38.189 -38.187 0.002
0(0) 2.792e-016

02 1.396e-016 1.404e-016 -15.855 -15.853 0.002
Si 5.557e-006

SiH304- 4.925e-006 4.245e-006 -5.308 -5.372 -0.065

SiH204-2 4.204e-007 2.321e-007 -6.376 -6.634 -0.258

CaSiH304+ 1.990e-007 1.716e-007 -6.701 -6.766 -0.065

H4S5104 1.270e-008 1.277e-008 -7.896 -7.894 0.002
—————————————————————————————— Saturation indices———-----———————————————————————

Phase SI log IAP log KT

a-Cristobalite -4.46 -7.89 -3.43 Si02
b-Cristobalite -4.91 -7.89 -2.98 Si0O2

Ca (OH) 2 -0.80 21.91 22.71 Ca(OH)2

Chalcedony -4.16 -7.89 -3.74 Si02

CSH(0.1) -4.63 -5.70 -1.07 Ca0.100S11.00002.100:0.110H20
CSH(0.2) -4.08 -3.51 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -3.55 -1.32 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -3.04 0.87 3.91 Ca0.400S1i1.00002.400:0.440H20
CSH(0.5) -2.54 3.06 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -2.06 5.25 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -1.60 7.44 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -1.19 9.63 10.82 Ca0.800S8i1.00002.800:0.881H20
CSH(0.833) -1.08 10.36 11.44 Ca0.833S11.00002.833:0.917H20
CSH(0.9) -0.92 13.14 14.06 Cal.000Si11.11103.222:1.093H20
CSH(1.0) -0.50 14.01 14.51 Cal.000S1i1.00003.000:1.084H20
CSH(1.1) -0.25 14.73 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.11 15.33 15.44 Cal.000S810.83302.666:1.070H20
CSH(1.3) -0.03 15.84 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.00 16.27 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.00 16.64 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.01 16.97 16.99 Cal.000S10.62502.250:1.053H20
CSH(1.7) -0.04 17.27 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -0.08 17.52 17.60 Cal.000Si0.55602.112:1.047H20
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H2 -35.08 -35.08 -0.00 H2

Lime -10.65 21.91 32.56 CaO

02 -12.97 70.16 83.13 02

Quartz -3.87 -7.89 -4.03 Si02

S1i02 (am) -5.25 -7.89 -2.64 Sil.00002.000
Wollastonite 0.23 14.01 13.78 CaSiO3

Title 16 CSH(1.6)
USE SOLUTION 1 DwW
EQUILIBRIUM PHASES
CSH(0.1) O. .0

Q
0
T
o
N

ecNeoNoNoNeoNoNoNeoNoNoNoNo o Ne)

O Jo U d WNE OWOW--Io U W
[ecNeoloNoNeoNoNoNeoNoNoNeoNoNoNo oo No No}
cNeoNeoN HoNoNoNeoNoNoNoNoNoNoNoNoNo NoNo)

5102 (am)
CSH(0.833)
Ca(OH)2 0.
Save Solution
END

o

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0.
0
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 -0.60 22.11 22.71 0.000e+000 0.000e+000
CSH(0.1) -4.91 -5.98 -1.07 0.000e+000 0.000e+000
CSH(0.2) -4.33 -3.77 0.56 0.000e+000 0.000e+000
CSH(0.3) -3.79 -1.56 2.23 0.000e+000 0.000e+000
CSH(0.4) -3.26 0.65 3.91 0.000e+000 0.000e+000
CSH(0.5) -2.74 2.86 5.60 0.000e+000 0.000e+000
CSH(0.6) -2.24 5.07 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.76 7.28 9.04 0.000e+000 0.000e+000
CSH (0.8) -1.32 9.49 10.82 0.000e+000 0.000e+000
CSH(0.833) -1.21 10.22 11.44 0.000e+000 0.000e+000
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CSH(0.9) -1.05 13.01 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.60 13.92 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.32 14.66 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.16 15.28 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.06 15.81 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.01 16.26 16.27 0.000e+000 0.000e+000
CSH(1.5) 0.00 16.64 16.64 0.000e+000 1.542e-001 1.542e-001
CSH(1.6) 0.00 16.99 16.99 1.000e+000 8.355e-001-1.645e-001
CSH(1.7) -0.01 17.29 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.04 17.55 17.60 0.000e+000 0.000e+000
S102 (am) -5.55 -8.19 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---—-——---———————————————————
Elements Molality Moles
Ca 1.036e-002 1.036e-002
Si 3.410e-006 3.410e-006
———————————————————————————— Description of solution--------——-------—————
pH = 12.208 Charge balance
pe = 5.698 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 2.838e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.073e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 22
Total H = 1.110333e+002
Total O = 5.552704e+001
———————————————————————————— Distribution of species----—-—--—""-——""-—————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.937e-002 1.641e-002 -1.713 -1.785 -0.072
H+ 7.067e-013 6.194e-013 -12.151 -12.208 -0.057
H20 5.551e+001 9.995e-001 1.744 -0.000 0.000
Ca 1.036e-002
Ca+2 9.007e-003 4.902e-003 -2.045 -2.310 -0.264
CaHO+ 1.357e-003 1.158e-003 -2.867 -2.936 -0.069
CaSiH304+ 1.359e-007 1.159e-007 -6.867 -6.936 -0.069
H(0) 2.390e-039
H2 1.195e-039 1.203e-039 -38.923 -38.920 0.003
0(0) 8.157e-015
02 4.079e-015 4.105e-015 -14.389 -14.387 0.003
Si 3.410e-006
S1iH304- 2.960e-006 2.525e-006 -5.529 -5.598 -0.069
SiH204-2 3.074e-007 1.627e-007 -6.512 -6.789 -0.276
CaSiH304+ 1.359e-007 1.159e-007 -6.867 -6.936 -0.069
H4S104 6.401e-009 6.443e-009 -8.194 -8.191 0.003
—————————————————————————————— Saturation indices-—----—---—"---————————————————
Phase SI log IAP log KT

a-Cristobalite -4.76 -8.19 -3.43 S5i02
b-Cristobalite -5.21 -8.19 -2.98 Si0O2

Ca (CH) 2 -0.60 22.11 22.71 Ca(OH)2

Chalcedony -4.45 -8.19 -3.74 S5i0o2

CSH(0.1) -4.91 -5.98 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH (0.2 -4.33 -3.77 0.56 Ca0.200S1i1.00002.200:0.220H20

)
0.3) -3.79 -1.56 2.23 Ca0.300511.00002.300:0.330H20
0.4) -3.26 0.65 3.91 Ca0.400511.00002.400:0.440H20
0.5) -2.74 2.86 5.60 Ca0.500511.00002.500:0.550H20
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CSH(0.6) -2.24 5.07 7.31 Ca0.600811.00002.600:0.661H20
CSH(0.7) -1.76 7.28 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) -1.32 9.49 10.82 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -1.21 10.22 11.44 Ca0.83335i11.00002.833:0.917H20
CSH(0.9) -1.05 13.01 14.06 Cal.0005811.11103.222:1.093H20
CSH(1.0) -0.60 13.92 14.51 Cal.0008i1.00003.000:1.084H20
CSH(1.1) -0.32 14.66 14.98 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.16 15.28 15.44 Cal.0005i0.83302.666:1.070H20
CSH(1.3) -0.06 15.81 15.87 Cal.000810.76902.538:1.065H20
CSH(1.4) -0.01 16.26 16.27 Cal.0008i0.71402.428:1.060H20
CSH(1.5) 0.00 16.64 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) 0.00 16.99 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.01 17.29 17.30 Cal.0008i10.58802.176:1.049H20
CSH(1.8) -0.04 17.55 17.60 Cal.0005i0.55602.112:1.047H20
H2 -35.81 -35.81 -0.00 H2

Lime -10.46 22.11 32.56 CaO

02 -11.50 71.63 83.13 02

Quartz -4.16 -8.19 -4.03 sio2

5102 (am) -5.55 -8.19 -2.64 Sil.00002.000

Wollastonite 0.13 13.92 13.78 CaSiO3

Title 17 CSH(1.7)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) O. .0

Q
0
jusj
(@)
N

~N o Ul WNE O WO Joy U b W
[eNeoloNeoNoloNolNoloNoNoloNeoNeNo)

CSH(1.
5102 (am)
CSH (0.833)
Ca (OH) 2 0.
Save Solution
END

[ee]
[cloNeoNoloNeoNeoloNoNeoNoNoNoNoNoNo o Ne)

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0.
0
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.
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Moles in assemblage

Phase SI log IAP log KT Initial
Ca (OH) 2 -0.37 22.34 22.71 0.000e+000
CSH(0.1) -5.26 -6.33 -1.07 0.000e+000
CSH(0.2) -4.66 -4.10 0.56 0.000e+000
CSH(0.3) -4.09 -1.87 2.23 0.000e+000
CSH(0.4) -3.54 0.37 3.91 0.000e+000
CSH(0.5) -3.00 2.60 5.60 0.000e+000
CSH(0.6) -2.47 4.84 7.31 0.000e+000
CSH(0.7) -1.97 7.07 9.04 0.000e+000
CSH(0.8) -1.51 9.31 10.82 0.000e+000
CSH(0.833) -1.39 10.04 11.44 0.000e+000
CSH(0.9) -1.24 12.82 14.06 0.000e+000
CSH(1.0) -0.74 13.77 14.51 0.000e+000
CSH(1.1) -0.43 14.55 14.98 0.000e+000
CSH(1.2) -0.23 15.20 15.44 0.000e+000
CSH(1.3) -0.12 15.75 15.87 0.000e+000
CSH(1.4) -0.05 16.22 16.27 0.000e+000
CSH(1.5) -0.02 16.63 16.64 0.000e+000
CSH(1.6) 0.00 16.99 16.99 0.000e+000
CSH(1.7) 0.00 17.30 17.30 1.000e+000
CSH(1.8) -0.02 17.58 17.60 0.000e+000
S1i02 (am) -5.93 -8.57 -2.64 0.000e+000
————————————————————————————— Solution composition-------

Elements Molality Moles

Ca 1.294e-002 1.294e-002

Si 1.818e-006 1.818e-006

pH = 12.293 Charge
pe 5.352
Activity of water = 0.999
Ionic strength = 3.492e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) 2.587e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/ (Cat+|An|) = -0.00
Iterations = 84
Total H = 1.110379e+002
Total O = 5.553190e+001
———————————————————————————— Distribution of species-----
Log Log
Species Molality Activity Molality
HO- 2.392e-002 1.998e-002 -1.621
H+ 5.860e-013 5.089%e-013 -12.232
H20 5.551e+001 9.994e-001 1.744
Ca 1.294e-002
Ca+2 1.099e-002 5.695e-003 -1.959
CaHO+ 1.945e-003 1.637e-003 -2.711
CaSiH304+ 8.171e-008 6.878e-008 -7.088
H(0) 7.953e-039
H2 3.976e-039 4.009e-039 -38.401
0(0) 7.334e-016
02 3.667e-016 3.697e-016 -15.436
Si 1.818e-006
SiH304- 1.532e-006 1.290e-006 -5.815
S1iH204-2 2.015e-007 1.011e-007 -6.696
CaSiH304+ 8.171e-008 6.878e-008 -7.088
H4S104 2.682e-009 2.703e-009 -8.572

fi-1(40)

Final Delta
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
2.055e-001 2.055e-001
7.815e-001-2.185e-001
0.000e+000
0.000e+000

balance

Adjusted to redox equilibrium

Log
Activity Gamma
-1.699 -0.078
-12.293 -0.061
-0.000 0.000
-2.245 -0.286
-2.786 -0.075
-7.163 -0.075
-38.397 0.003
-15.432 0.003
-5.890 -0.075
-6.995 -0.299
-7.163 -0.075
-8.568 0.003
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Phase SI log IAP log KT

a-Cristobalite -5.13 -8.57 -3.43 Si02
b-Cristobalite -5.59 -8.57 -2.98 SiO2

Ca (OH) 2 -0.37 22.34 22.71 Ca(OH)2

Chalcedony -4.83 -8.57 -3.74 5i02

CSH(0.1) -5.26 -6.33 -1.07 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -4.66 -4.10 0.56 Ca0.200811.00002.200:0.220H20
CSH(0.3) -4.09 -1.87 2.23 Ca0.300S8i1.00002.300:0.330H20
CSH(0.4) -3.54 0.37 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -3.00 2.60 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -2.47 4.84 7.31 Ca0.600811.00002.600:0.661H20
CSH(0.7) -1.97 7.07 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -1.51 9.31 10.82 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -1.39 10.04 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -1.24 12.82 14.06 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.74 13.77 14.51 Cal.0008i1.00003.000:1.084H20
CSH(1.1) -0.43 14.55 14.98 Cal.000S5i0.90902.818:1.076H20
CSH(1.2) -0.23 15.20 15.44 Cal.0008i10.83302.666:1.070H20
CSH(1.3) -0.12 15.75 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.05 16.22 16.27 Cal.0008i0.71402.428:1.060H20
CSH(1.5) -0.02 16.63 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) 0.00 16.99 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) 0.00 17.30 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.02 17.58 17.60 Cal.000S8i0.55602.112:1.047H20
H2 -35.29 -35.29 -0.00 H2

Lime -10.22 22.34 32.56 CaO

02 -12.55 70.58 83.13 02

Quartz -4.54 -8.57 -4.03 Si02

Si02 (am) -5.93 -8.57 -2.64 Sil.00002.000

Wollastonite -0.01 13.77 13.78 CasSiO3

Title 18 CSH(1.8)
USE SOLUTION 1 DwW
EQUILIBRIUM PHASES
CSH(0.1) O. .0

Q
w0
T
o
N

mFRrRPrRrRPRrRRRPRPOO0OOCOOCOO
cleReleRoloNoNoNoNoNoNoNo NNl

O JoO U WNE OWOW-Io U W

CSH (
Si02 (am)

CSH(0.833)
Ca(OH)2 0.
Save Solution

[ecNeoloNoNeoNoNoNeoNoNoNeoNoNoNo o NoNo Ne]

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0.
0

HOOOHOOOOOOOOOOOOOOOOO
O oo
o
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18 CSH(1.8)

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.02 22.69 22.71 0.000e+000 0.000e+000
CSH(0.1) -5.82 -6.89 -1.07 0.000e+000 0.000e+000
CSH(0.2) -5.18 -4.62 0.56 0.000e+000 0.000e+000
CSH(0.3) -4.58 -2.35 2.23 0.000e+000 0.000e+000
CSH(0.4) -3.99 -0.08 3.91 0.000e+000 0.000e+000
CSH(0.5) -3.41 2.19 5.60 0.000e+000 0.000e+000
CSH(0.6) -2.86 4.46 7.31 0.000e+000 0.000e+000
CSH(0.7) -2.32 6.73 9.04 0.000e+000 0.000e+000
CSH(0.8) -1.82 8.99 10.82 0.000e+000 0.000e+000
CSH (0.833) -1.69 9.74 11.44 0.000e+000 0.000e+000
CSH(0.9) -1.55 12.52 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.98 13.53 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.62 14.36 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.38 15.06 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.22 15.65 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.15 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.06 16.58 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.02 16.97 16.99 0.000e+000 0.000e+000
CSH(1.7) 0.00 17.30 17.30 0.000e+000 3.133e-001 3.133e-001
CSH(1.8) 0.00 17.60 17.60 1.000e+000 6.687e-001-3.313e-001
Si02 (am) -6.52 -9.16 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—----——--———-———————————————
Elements Molality Moles
Ca 1.803e-002 1.803e-002
Si 6.765e-007 6.765e-007
———————————————————————————— Description of solution---------------——---———
pH = 12.420 Charge balance
pe = 5.419 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 4.751e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 3.607e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 30
Total H = 1.110489e+002
Total O = 5.554250e+001
———————————————————————————— Distribution of species--——-——————————————————————o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.277e-002 2.671e-002 -1.485 -1.573 -0.089
H+ 4.445e-013 3.805e-013 -12.352 -12.420 -0.068
H20 5.551e+001 9.991e-001 1.744 -0.000 0.000
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Ca 1.803e-002
Ca+2 1.474e-002 7.067e-003 -1.832 -2.151 -0.319
CaHO+ 3.295e-003 2.716e-003 -2.482 -2.566 -0.084
CaSiH304+ 3.569e-008 2.942e-008 =7.447 -7.531 -0.084
H(0) 3.251e-039
H2 1.626e-039 1.644e-039 -38.789 -38.784 0.005
0(0) 4.348e-015
02 2.174e-015 2.198e-015 -14.663 -14.658 0.005
Si 6.765e-007
SiH304- 5.392e-007 4.445e-007 -6.268 -6.352 -0.084
SiH204-2 1.010e-007 4.662e-008 -6.996 -7.331 -0.336
CaSiH304+ 3.569e-008 2.942e-008 =7.447 -7.531 -0.084
H45104 6.891e-010 6.967e-010 -9.162 -9.157 0.005
—————————————————————————————— Saturation indices—---- ———— ——————
Phase SI log IAP log KT

a-Cristobalite =-5.72 -9.16 -3.43 Si02
b-Cristobalite -6.17 -9.16 -2.98 Si02

Ca (OH) 2 -0.02 22.69 22.71 Ca(OH)2

Chalcedony -5.42 -9.16 -3.74 Si02

CSH(0.1) -5.82 -6.89 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -5.18 -4.62 0.56 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -4.58 -2.35 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -3.99 -0.08 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -3.41 2.19 5.60 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -2.86 4.46 7.31 Ca0.600Si1.00002.600:0.661H20
CSH(0.7) -2.32 6.73 9.04 Ca0.700S8i1.00002.700:0.771H20
CSH(0.8) -1.82 8.99 10.82 (Ca0.800S11.00002.800:0.881H20
CSH (0.833) -1.69 9.74 11.44 Ca0.833S511.00002.833:0.917H20
CSH (0.9) -1.55 12.52 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.98 13.53 14.51 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.62 14.36 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.38 15.06 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.22 15.65 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.12 16.15 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.06 16.58 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.02 16.97 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) 0.00 17.30 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) 0.00 17.60 17.60 Cal.000810.55602.112:1.047H20
H2 -35.67 -35.68 -0.00 H2

Lime -9.87 22.69 32.56 CaO

02 -11.77 71.35 83.13 02

Quartz -5.13 -9.16 -4.03 SiO2

S102 (am) -6.52 -9.16 -2.64 Si1.00002.000

Wollastonite -0.25 13.53 13.78 CaSioO3
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ftfk- 2 Atkinson &7 /L7 B E W fREEX R Y log K 2 VT C-S-H 7 VOV /IR G %
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Input file: Atkinson Model JNCtdb (1)

Output file: Atkinson Model JNCtdb (1)

Database file: spron phc kai.txt

SOLUTION MASTER SPECIES

SOLUTION SPECIES
PHASES
END

DATABASE: spron phc kai.txt
using data from Atkinson model - case:JNCtdb (1)

Title C-S-H dissolution

PHASES
CSH(0.1)

Ca 0.100 si 1.

log K -1.132

CSH(0.2)

Ca 0.200 Si 1.

log K 0.512
CSH(0.3)

Ca 0.300 si 1.

log K 2.181
CSH(0.4)

Ca 0.400 si 1.

log K 3.868
CSH(0.5)

Ca 0.500 si 1.

log K 5.569
CSH(0.6)

Ca 0.600 Si 1.

log K 7.288
CSH(0.7)

Ca 0.700 Si 1.

log K 9.027
CSH(0.8)

Ca 0.800 Si 1.

log K 10.809
CSH(0.9)

Ca 1.000 si 1.

log K 14.051
CSH(1.0)

Ca 1.000 si 1.

log K 14.504
CSH(1.1)

Ca 1.000 si 0.

log K 14.974
CSH(1.2)

Ca 1.000 si 0.

log K 15.430
CSH(1.3)

Ca 1.000 si 0

log K 15.861
CSH(1.4)

Ca 1.000 si 0

log K 16.263
CSH(1.5)

Ca 1.000 si O.

log K 16.635
CSH(1.6)

Ca 1.000 si 0.

log K 16.978
CSH(1.7)

Ca 1.000 si 0

log K 17.296

000

000

000

000

000

000

000

000

111

000

909

833

. 769

.714

667

625

.588

2.100 :

2.200 :

2.300 :

2.400 :

2.500 :

2.600 :

2.700 :

2.800 :

3.222

3.000 :

2.538 :

2.428 :

2.334 :

2.250 :

2.176 :

Input.pgi
Input.pgo

.110 H20 = 0.100
.220 H20 = 0.200
.330 H20 = 0.300
.440 H20 = 0.400
.550 H20 = 0.500
.661 H20 = 0.600
. 771 H20 = 0.700
.881 H20 = 0.800
.093 H20 = 1.000
.084 H20 = 1.000
.076 H20 = 1.000
.070 H20 = 1.000
.065 H20 = 1.000
.060 H20 = 1.000
.056 H20 = 1.000
.053 H20 = 1.000
.049 H20 = 1.000

f+-2(2)

Ca+2

Ca+2

Ca+2

Ca+2

Ca+2

Cat2

Ca+2

Ca+2

Ca+2

Ca+2

Ca+2

Cat+2

Cat2

Cat2

Cat+2

Ca+2

Ca+2

+ 1.000 H4Si04

.000 H4S1i04

.000 H4Si04

.000 H4Si04

.000 H4Si04

.000 H4Si04

.000 H4S5i04

.000 H4S5i04

.111 H4Si04

.909 H4S104

.833 H45104

.769 H4S104

+ 0.714 H4Si04

.667 H4Si04

.625 H45104

.588 H45104

-1.

.000 H4s5i04 + O

790

.580

.370

.160

.950

.739

.529

.319

.129

.084

.258

.404

.527

.632

.122

.803

.873

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

.200

.400

.600

.800

.000

.200

.400

.600

.000

.000

.000

.000

.000

.000

.000

.000

.000

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+
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CSH(1.8)
Ca 1.000 Si 0.556 0 2.112 : 1.047 H20 = 1.000 Ca+2 + 0.556 H4Si04 + 0.935 H20 - 2.000 H+
log K 17.589
5102 (am)
Si 1.000 O 2.000 = 1.000 H4Si04 - 2.000 H20
log K -2.706
CSH (0.833)
Ca 0.833 S1 1.000 0 2.833 : 0.917 H20 = 0.833 Ca+2 + 1.000 H4S104 -0.250 H20 - 1.666 H+
log K 11.428
Ca (OH) 2
Ca(OH)2 = Ca+2 + 2H20 - 2 H+
log k 22.703
Title 1 CSH(0.1)
SOLUTION 1 DwW
units mol/L
PH 7
USE SOLUTION 1 Dw
EQUILIBRIUM PHASES

CSH(0.1) 0.0 1

CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0

CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Si02(am) 0.0 0.0

CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 2
END

Elements Molality Moles

Pure water

pH = 7.000
pe = 4.000
Activity of water = 1.000
Ionic strength = 1.009%e-007
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 1.715e-009
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009

f$-2(3)
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Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.85
Iterations = 0
Total H = 1.110124e+002
Total O 5.550622e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.018e-007 1.017e-007 -6.992 -6.993 -0.000

H+ 1.001e-007 1.000e-007 =7.000 =7.000 -0.000

H20 5.551e+001 1.000e+000 1.744 0.000 0.000
H(0) 1.565e-025

H2 7.823e-026 7.823e-026 -25.107 -25.107 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -42.012 -42.012 0.000
—————————————————————————————— Saturation indices-—————-----———————

Phase SI log IAP log KT

H2 -22.00 -22.00 -0.00 H2

02 -39.13 44.00 83.13 02

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -6.96 15.74 22.70 0.000e+000 0.000e+000
CSH(0.1) -0.00 -1.13 -1.13 1.000e+000 9.923e-001-7.707e-003
CSH(0.2) -0.07 0.44 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.17 2.02 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.28 3.59 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.41 5.16 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.55 6.74 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.72 8.31 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.92 9.89 10.81 0.000e+000 0.000e+000
CSH (0.833) -1.02 10.41 11.43 0.000e+000 0.000e+000
CSH(0.9) -1.32 12.73 14.05 0.000e+000 0.000e+000
CSH(1.0) -1.47 13.03 14.50 0.000e+000 0.000e+000
CSH(1.1) -1.69 13.28 14.97 0.000e+000 0.000e+000
CSH(1.2) -1.94 13.49 15.43 0.000e+000 0.000e+000
CSH(1.3) -2.20 13.66 15.86 0.000e+000 0.000e+000
CSH(1.4) -2.46 13.81 16.26 0.000e+000 0.000e+000
CSH(1.5) -2.70 13.94 16.64 0.000e+000 0.000e+000
CSH(1.6) -2.93 14.05 16.98 0.000e+000 0.000e+000
CSH(1.7) -3.15 14.15 17.30 0.000e+000 0.000e+000
CSH(1.8) -3.35 14.24 17.59 0.000e+000 0.000e+000
Si02 (am) 0.00 -2.71 -2.71 0.000e+000 4.232e-003 4.232e-003
————————————————————————————— Solution composition-------——-------"——-————————
Elements Molality Moles
Ca 7.708e-004 7.707e-004
Si 3.476e-003 3.475e-003

pH = 9.474 Charge balance

f-2(4)
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pe = 8.422 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.295e-003
Mass of water (kg) = 9.999%e-001
Total alkalinity (eq/kg) = 1.542e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15

Total H = 1.110141e+002
Total O = 5.551479%e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 3.196e-005 3.030e-005 -4.495 -4.518 -0.023

H+ 3.525e-010 3.356e-010 -9.453 -9.474 -0.021

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 7.708e-004

Ca+2 7.618e-004 6.191e-004 -3.118 -3.208 -0.090

CaSiH304+ 8.698e-006 8.251e-006 -5.061 -5.083 -0.023

CaHO+ 2.846e-007 2.699e-007 -6.546 -6.569 -0.023
H(0) 2.522e-039

H2 1.261e-039 1.261e-039 -38.899 -38.899 0.000
0(0) 7.470e-015

02 3.735e-015 3.737e-015 -14.428 -14.427 0.000
Si 3.476e-003

H4S104 1.967e-003 1.968e-003 -2.706 -2.706 0.000

SiH304- 1.500e-003 1.423e-003 -2.824 -2.847 -0.023

CaSiH304+ 8.698e-006 8.251e-006 -5.061 -5.083 -0.023

SiH204-2 2.090e-007 1.692e-007 -6.680 -6.772 -0.092
—————————————————————————————— Saturation indices——--—————————————————————

Phase SI log IAP log KT

a-Cristobalite 0.73 -2.71 -3.43 Si02
b-Cristobalite 0.28 -2.71 -2.98 Si02

Ca (OH) 2 -6.96 15.74 22.70 Ca(OH)2

Chalcedony 1.03 =-2.71 -3.74 Sio2

CSH(0.1) -0.00 -1.13 -1.13 Ca0.100511.00002.100:0.110H20
CSH(0.2) -0.07 0.44 0.51 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -0.17 2.02 2.18 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.28 3.59 3.87 Ca0.4003811.00002.400:0.440H20
CSH(0.5) -0.41 5.16 5.57 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.55 6.74 7.29 Ca0.600311.00002.600:0.661H20
CSH(0.7) -0.72 8.31 9.03 Ca0.700S81i1.00002.700:0.771H20
CSH(0.8) -0.92 9.89 10.81 Ca0.8008i11.00002.800:0.881H20
CSH(0.833) -1.02 10.41 11.43 Ca0.833511.00002.833:0.917H20
CSH(0.9) -1.32 12.73 14.05 Cal.000811.11103.222:1.093H20
CSH(1.0) -1.47 13.03 14.50 Cal.000S11.00003.000:1.084H20
CSH(1.1) -1.69 13.28 14.97 Cal.000510.90902.818:1.076H20
CSH(1.2) -1.94 13.49 15.43 Cal.000S10.83302.666:1.070H20
CSH(1.3) -2.20 13.66 15.86 Cal.000S10.76902.538:1.065H20
CSH(1.4) -2.46 13.81 16.26 Cal.000S10.71402.428:1.060H20
CSH(1.5) -2.70 13.94 16.64 Cal.000Si10.66702.334:1.056H20
CSH(1.6) -2.93 14.05 16.98 Cal.000S810.62502.250:1.053H20
CSH(1.7) -3.15 14.15 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -3.35 14.24 17.59 Cal.000S10.55602.112:1.047H20
H2 -35.79 -35.79 -0.00 H2

Lime -16.82 15.74 32.56 CaO

02 -11.54 71.58 83.13 02

Quartz 1.32 -2.71 -4.03 Sio2

Si02 (am) 0.00 =-2.71 -2.71 Si1.00002.000

Wollastonite -0.75 13.03 13.78 CaSio3
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End of simulation.

Title 2 CSH(0.2)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 1

CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0

CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CsSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Si02(am) 0.0 0.0

CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 3
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -6.26 16.44 22.70 0.000e+000 0.000e+000
CSH(0.1) 0.00 -1.13 -1.13 0.000e+000 4.105e-003 4.105e-003
CSH(0.2) 0.00 0.51 0.51 1.000e+000 9.918e-001-8.161e-003
CSH(0.3) -0.02 2.16 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.07 3.80 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.13 5.44 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.20 7.09 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.30 8.73 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.43 10.38 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.51 10.92 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.70 13.36 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.84 13.66 14.50 0.000e+000 0.000e+000
CSH(1.1) -1.06 13.92 14.97 0.000e+000 0.000e+000
CSH(1.2) -1.30 14.13 15.43 0.000e+000 0.000e+000
CSH(1.3) -1.56 14.31 15.86 0.000e+000 0.000e+000
CSH(1.4) -1.81 14.46 16.26 0.000e+000 0.000e+000
CSH(1.5) -2.05 14.59 16.64 0.000e+000 0.000e+000
CSH(1.6) -2.27 14.71 16.98 0.000e+000 0.000e+000
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CSH(1.7) -2.49 14.81 17.30 0.000e+000 0.000e+000

CSH(1.8) -2.69 14.90 17.59 0.000e+000 0.000e+000

5102 (am) -0.07 -2.78 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition---- - -

Elements Molality Moles

Ca 1.222e-003 1.222e-003

Si 4.056e-003 4.056e-003

———————————————————————————— Description of solution--

pH = 9.736 Charge balance
pe 8.063 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.623e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eq/kg) = 2.444e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 94
Total H = 1.110151e+002
Total O = 5.551689e+001

———————————————————————————— Distribution of species--

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 5.914e-005 5.536e-005 -4.228 -4.257 -0.029

H+ 1.951e-010 1.837e-010 -9.710 -9.736 -0.026

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.222e-003

Ca+2 1.200e-003 9.297e-004 -2.921 -3.032 -0.111

CaSiH304+ 2.057e-005 1.927e-005 -4.687 -4.715 -0.028

CaHO+ 7.905e-007 7.405e-007 -6.102 -6.130 -0.028
H(0) 3.943e-039

H2 1.972e-039 1.973e-039 -38.705 -38.705 0.000
0(0) 3.052e-015

02 1.526e-015 1.527e-015 -14.816 -14.816 0.000
Si 4.056e-003

S1H304- 2.362e-003 2.213e-003 -2.627 -2.655 -0.028

H4S1i04 1.673e-003 1.675e-003 -2.776 -2.776 0.000

CaSiH304+ 2.057e-005 1.927e-005 -4.687 -4.715 -0.028

SiH204-2 6.241e-007 4.806e-007 -6.205 -6.318 -0.113
—————————————————————————————— Saturation indices----- ————= ——————=

Phase SI log IAP log KT

a-Cristobalite 0.66 =-2.78 -3.43 Si02

b-Cristobalite 0.21 -2.78 -2.98 SiO2

Ca (OH) 2 -6.26 16.44 22.70 Ca(OH)2

Chalcedony 0.96 -2.78 -3.74 Sio2

CSH(0.1) 0.00 -1.13 -1.13 Ca0.1005i1.00002.100:0.110H20

CSH(0.2) 0.00 0.51 0.51 Ca0.200S1i1.00002.200:0.220H20

CSH(0.3) -0.02 2.16 2.18 Ca0.300511.00002.300:0.330H20

CSH(0.4) -0.07 3.80 3.87 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -0.13 5.44 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) -0.20 7.09 7.29 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -0.30 8.73 9.03 Ca0.700Si1.00002.700:0.771H20

CSH (0.8) -0.43 10.38 10.81 Ca0.800Sil1.00002.800:0.881H20

CSH (0.833) -0.51 10.92 11.43 Ca0.833S5i1.00002.833:0.917H20

CSH(0.9) -0.70 13.36 14.05 Cal.000Sil1.11103.222:1.093H20

CSH(1.0) -0.84 13.66 14.50 Cal.000Sil.00003.000:1.084H20

CSH(1.1) -1.06 13.92 14.97 Cal.000Si0.90902.818:1.076H20

CSH(1.2) -1.30 14.13 15.43 Cal.000Si0.83302.666:1.070H20
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CSH(1.3) -1.56 14.31
CSH(1.4) -1.81 14.46
CSH(1.5) -2.05 14.59
CSH(1.6) -2.27 14.71
CSH(1.7) -2.49 14.81
CSH(1.8) -2.69 14.90
H2 -35.59 -35.60
Lime -16.12 16.44
02 -11.93 71.20
Quartz 1.25 -2.78
5102 (am) -0.07 -2.78
Wollastonite -0.12 13.66

Title 3 CSH(0.3)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) O. .0
.0

Q
0
jas}
o
N

[eNeoloNoNeoNoNoNeNol
oNeoNoNeoNeoNoNoNeoNoNe)
ocNeoNoNoNoNoNoN o Ne)
[eNeoNoNoNeoNoNe)

o
o
(@)
o

QO Jo Ul WNE O WOW-Jo Ul W

OO O OO OO o,
[ecNeoNoNoNoNoNeNe]
ocNoNoNoNoNoNoNol
[eNeoNeoNeoNoNoNeoNe]

5102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 4
END

Reaction step 1.
WARNING: Maximum iterations exceeded,

Numerical method failed with this set
WARNING: Trying smaller step size, pe

WARNING: Maximum iterations exceeded,

Numerical method failed with this set
WARNING: Trying diagonal scaling ...

Using solution 1.DW
Using pure phase assemblage 1.

15.
l6.
16.64
16.98

86
26

Cal.000S1i0.
Cal.000s10.
Cal.000Si0.
Cal.000510.
17.30 Cal.000sio0.
17.59 Cal.000si0.
-0.00 H2

32.56 CaO

83.13 02

-4.03 5102

-2.71 Si1.00002.000

13.78 CaSiO3

76902
71402
66702
62502
58802.
55602.

100

of convergence parameters.
step size 10, 5 ...

200

of convergence parameters.
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Phase SI log IAP log KT

Ca (OH) 2 -6.01 16.69 22.70 0.
CSH(0.1) -0.03 -1.16 -1.13 0.
CSH(0.2) -0.00 0.51 0.51 0.
CSH(0.3) -0.00 2.18 2.18 1.
CSH(0.4) -0.02 3.85 3.87 0.
CSH(0.5) -0.05 5.52 5.57 0.
CSH(0.6) -0.10 7.19 7.29 0.
CSH(0.7) -0.17 8.86 9.03 0.
CSH(0.8) -0.28 10.53 10.81 0.
CSH(0.833) -0.35 11.08 11.43 0.
CSH(0.9) -0.50 13.55 14.05 0.
CSH(1.0) -0.64 13.86 14.50 0.
CSH(1.1) -0.85 14.12 14.97 0.
CSH(1.2) -1.09 14.34 15.43 0.
CSH(1.3) -1.34 14.52 15.86 0.
CSH(1.4) -1.59 14.67 16.26 0.
CSH(1.5) -1.83 14.81 16.64 0.
CSH(1.6) -2.05 14.92 16.98 0.
CSH(1.7) -2.27 15.03 17.30 0.
CSH(1.8) -2.47 15.12 17.59 0.
S102 (am) -0.12 -2.83 -2.71 0.
Elements Molality Moles

Ca 1.386e-003 1.386e-003

Si 4.186e-003 4.186e-003

Moles in assemblage

Initial Final Delta
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 1.302e-003 1.302e-003
000e+000 9.945e-001-5.487e-003
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000

PH 9.837 Charge balance
pe 8.049 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength 4.105e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eq/kg) = 2.772e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—-|An|)/(Cat+|An|) = -0.00
Iterations 75
Total H = 1.110155e+002
Total O = 5.551750e+001
———————————————————————————— Distribution of species---—---——"-"—"—"--—————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 7.497e-005 6.990e-005 -4.125 -4.156 -0.030
H+ 1.550e-010 1.455e-010 -9.810 -9.837 -0.027
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.386e-003
Ca+2 1.359e-003 1.037e-003 -2.867 -2.984 -0.117
CaSiH304+ 2.592e-005 2.418e-005 -4.586 -4.616 -0.030
CaHO+ 1.118e-006 1.043e-006 -5.952 -5.982 -0.030
H(0) 2.646e-039
H2 1.323e-039 1.324e-039 -38.878 -38.878 0.000
0(0) 6.775e-015
02 3.388e-015 3.391e-015 -14.470 -14.470 0.000
Si 4.186e-003
SiH304- 2.668e-003 2.490e-003 -2.574 -2.604 -0.030
H4S104 1.491e-003 1.493e-003 -2.826 -2.826 0.000
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CaSiH304+ 2.592e-005 2.418e-005 -4.586 -4.616 -0.030
SiH204-2 9.006e-007 6.830e-007 -6.045 -6.166 -0.120

Phase SI log IAP log KT

a-Cristobalite 0.61 -2.83 -3.43 Sio2
b-Cristobalite 0.16 -2.83 -2.98 sSiO2

Ca (OH) 2 -6.01 16.69 22.70 Ca(OH)2

Chalcedony 0.91 -2.83 -3.74 Sio2

CSH(0.1) -0.03 -1.16 -1.13 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -0.00 0.51 0.51 Ca0.200811.00002.200:0.220H20
CSH(0.3) -0.00 2.18 2.18 Ca0.300Si1.00002.300:0.330H20
CSH(0.4) -0.02 3.85 3.87 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.05 5.52 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.10 7.19 7.29 Ca0.600811.00002.600:0.661H20
CSH(0.7) -0.17 8.86 9.03 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.28 10.53 10.81 Ca0.8008i11.00002.800:0.881H20
CSH (0.833) -0.35 11.08 11.43 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.50 13.55 14.05 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.64 13.86 14.50 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.85 14.12 14.97 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -1.09 14.34 15.43 Cal.000810.83302.666:1.070H20
CSH(1.3) -1.34 14.52 15.86 Cal.0005i0.76902.538:1.065H20
CSH(1.4) -1.59 14.67 16.26 Cal.0003i0.71402.428:1.060H20
CSH(1.5) -1.83 14.81 16.64 Cal.0005i0.66702.334:1.056H20
CSH(1.6) -2.05 14.92 16.98 Cal.0003i0.62502.250:1.053H20
CSH(1.7) -2.27 15.03 17.30 Cal.0008i10.58802.176:1.049H20
CSH(1.8) -2.47 15.12 17.59 Cal.0008i0.55602.112:1.047H20
H2 -35.77 =35.77 -0.00 H2

Lime -15.87 16.69 32.56 CaO

02 -11.58 71.54 83.13 02

Quartz 1.20 -2.83 -4.03 Sioz2

5102 (am) -0.12 -2.83 -2.71 Sil1.00002.000

Wollastonite 0.08 13.86 13.78 CaSiO3

Title 4 CSH(0.4)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0. .0
.0
.0

o
N
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CSH (
5102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 5
END

[ecNoNeoNeoNoNoNeoNoNoNeoNoNoNo oo NoNoNol
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O OO OO O OO OO ODODOOOorooOo

[cNeoNeoNeoloNoNeoloNoNeoNoNoNoNoNo)

f-2(10)



JNC TN8400 2004-015

Reaction step 1.

Using solution 1.DW

Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -5.69 17.01 22.70 0.000e+000 0.000e+000
CSH(0.1) -0.10 -1.24 -1.13 0.000et+000 0.000e+000
CSH(0.2) -0.05 0.47 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.01 2.17 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.00 3.87 3.87 1.000e+000 9.948e-001-5.248e-003
CSH(0.5) -0.00 5.57 5.57 0.000e+000 1.169e-003 1.169e-003
CSH(0.6) -0.02 7.27 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.97 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.14 10.67 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.19 11.23 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.30 13.75 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.43 14.07 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.63 14.34 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.87 14.56 15.43 0.000e+000 0.000e+000
CSH(1.3) -1.11 14.75 15.86 0.000e+000 0.000e+000
CSH(1.4) -1.35 14.91 16.26 0.000e+000 0.000e+000
CSH(1.5) -1.58 15.05 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.80 15.18 16.98 0.000e+000 0.000e+000
CSH(1.7) -2.01 15.28 17.30 0.000e+000 0.000e+000
CSH(1.8) -2.21 15.38 17.59 0.000e+000 0.000e+000
S102 (am) -0.23 -2.94 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---——------———-————————
Elements Molality Moles
Ca 1.515e-003 1.515e-003
Si 4.079e-003 4.079e-003

pH = 9.981 Charge balance
pe = 7.947 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.481e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eq/kg) 3.029e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110158e+002

Total O = 5.551755e+001

Log Log Log

Species Molality Activity Molality Activity Gamma
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HO- 1.046e-004 9.726e-005 -3.980 -4.012 -0.032

H+ 1.117e-010 1.046e-010 -9.952 -9.981 -0.028

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.515e-003

Ca+2 1.483e-003 1.119e-003 -2.829 -2.951 -0.122

CaSiH304+ 3.029e-005 2.819e-005 -4.519 -4.550 -0.031

CaHO+ 1.683e-006 1.566e-006 -5.774 -5.805 -0.031
H(0) 2.182e-039

H2 1.091e-039 1.092e-039 -38.962 -38.962 0.000
0(0) 9.963e-015

02 4.981e-015 4.987e-015 -14.303 -14.302 0.000
Si 4.07%9e-003

SiH304- 2.890e-003 2.689%-003 -2.539 -2.570 -0.031

H45104 1.157e-003 1.159e-003 -2.937 -2.936 0.000

CaSiH304+ 3.029e-005 2.819e-005 -4.519 -4.550 -0.031

SiH204-2 1.369e-006 1.026e-006 -5.864 -5.989 -0.125

Phase SI log IAP log KT

a-Cristobalite 0.50 -2.94 -3.43 8Si02
b-Cristobalite 0.05 -2.94 -2.98 sSiO2

Ca (OH) 2 -5.69 17.01 22.70 Ca(OH)2

Chalcedony 0.80 -2.94 -3.74 Sio2

CSH(0.1) -0.10 -1.24 -1.13 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -0.05 0.47 0.51 Ca0.200811.00002.200:0.220H20
CSH(0.3) -0.01 2.17 2.18 Ca0.300S8i1.00002.300:0.330H20
CSH(0.4) -0.00 3.87 3.87 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.00 5.57 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.02 7.27 7.29 Ca0.600811.00002.600:0.661H20
CSH(0.7) -0.06 8.97 9.03 Ca0.700S811.00002.700:0.771H20
CSH(0.8) -0.14 10.67 10.81 Ca0.8005i1.00002.800:0.881H20
CSH (0.833) -0.19 11.23 11.43 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.30 13.75 14.05 Cal.000S8i1.11103.222:1.093H20
CSH(1.0) -0.43 14.07 14.50 Cal.0008i1.00003.000:1.084H20
CSH(1.1) -0.63 14.34 14.97 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -0.87 14.56 15.43 Cal.0005i0.83302.666:1.070H20
CSH(1.3) -1.11 14.75 15.86 Cal.0008i0.76902.538:1.065H20
CSH(1.4) -1.35 14.91 16.26 Cal.0005i0.71402.428:1.060H20
CSH(1.5) -1.58 15.05 16.64 Cal.000310.66702.334:1.056H20
CSH(1.6) -1.80 15.18 16.98 Cal.0005i0.62502.250:1.053H20
CSH(1.7) -2.01 15.28 17.30 Cal.0003810.58802.176:1.049H20
CSH(1.8) -2.21 15.38 17.59 Cal.0005i0.55602.112:1.047H20
H2 -35.85 -35.86 -0.00 H2

Lime -15.55 17.01 32.56 CaO

02 -11.42 71.71 83.13 02

Quartz 1.09 -2.94 -4.03 sSioz

5102 (am) -0.23 -2.94 -2.71 Sil1.00002.000

Wollastonite 0.29 14.07 13.78 CaSiO3

Title 5 CSH(0.5)

USE SOLUTION 1 DwW
EQUILIBRIUM PHASES
CSH(0.1) O. .0
0.2

[ecNeoloNeoNoNoNeNe)
[ecNeoNoNoNeoNoNoNeNol
OO OO OoOoOoOo

o O O

)
3)
4)
5)

.6)
7)
8)
9)

O O OO
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PR R RR R R RR

.0
.1
.2
.3
.4
.5
.6
.7
.8

ecNoNoNeoNoNoNeoNoNoNe]
O O OO OO OOo oo
[eloloNeoNoNoNelolNoNe]
ecNoNoNeoNoNoNeoNoNoNe]

S102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 6
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -5.51 17.19 22.70 0.000e+000 0.000e+000
CSH(0.1) -0.18 -1.31 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.10 0.41 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.05 2.13 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.02 3.85 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.00 5.57 5.57 1.000e+000 9.921e-001-7.898e-003
CSH(0.6) 0.00 7.29 7.29 0.000e+000 4.043e-003 4.043e-003
CSH(0.7) -0.02 9.01 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.08 10.73 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.13 11.29 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.22 13.83 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.34 14.16 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.53 14.44 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.76 14.67 15.43 0.000e+000 0.000e+000
CSH(1.3) -1.00 14.86 15.86 0.000e+000 0.000e+000
CSH(1.4) -1.23 15.03 16.26 0.000e+000 0.000e+000
CSH(1.5) -1.46 15.17 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.68 15.30 16.98 0.000e+000 0.000e+000
CSH(1.7) -1.89 15.41 17.30 0.000e+000 0.000e+000
CSH(1.8) -2.08 15.51 17.59 0.000e+000 0.000e+000
S102 (am) -0.32 -3.03 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—----—------——--——————
Elements Molality Moles
Ca 1.524e-003 1.524e-003
Si 3.856e-003 3.856e-003
———————————————————————————— Description of solution--------—-—-------r—————
pH = 10.069 Charge balance
pe = 7.810 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.508e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (egq/kg) = 3.047e-003
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Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.713e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 53

Total H = 1.110158e+002
Total O = 5.551712e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.284e-004 1.194e-004 -3.891 -3.923 -0.032

H+ 9.100e-011 8.521e-011 -10.041 -10.069 -0.029

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.524e-003

Ca+2 1.491e-003 1.125e-003 -2.826 -2.949 -0.122

CaSiH304+ 3.038e-005 2.826e-005 -4.517 -4.549 -0.031

CaHO+ 2.076e-006 1.932e-006 -5.683 -5.714 -0.031
H(0) 2.725e-039

H2 1.362e-039 1.364e-039 -38.866 -38.865 0.000
0(0) 6.389e-015

02 3.194e-015 3.198e-015 -14.496 -14.495 0.000
Si 3.856e-003

SiH304- 2.883e-003 2.682e-003 -2.540 -2.571 -0.031

H4S104 9.407e-004 9.417e-004 -3.027 -3.026 0.000

CaSiH304+ 3.038e-005 2.826e-005 -4.517 -4.549 -0.031

SiH204-2 1.677e-006 1.256e-006 -5.776 -5.901 -0.125
—————————————————————————————— Saturation indices——--——--———————————————————————

Phase SI log IAP log KT

a-Cristobalite 0.41 -3.03 -3.43 8Si02
b-Cristobalite -0.04 -3.03 -2.98 Sio02

Ca (OH) 2 -5.51 17.19 22.70 Ca(OCH)2

Chalcedony 0.71 -3.03 -3.74 Sio2

CSH(0.1) -0.18 -1.31 -1.13 Ca0.100S8i1.00002.100:0.110H20
CSH(0.2) -0.10 0.41 0.51 Ca0.200S8i1.00002.200:0.220H20
CSH (0.3) -0.05 2.13 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.02 3.85 3.87 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.00 5.57 5.57 Ca0.500S11.00002.500:0.550H20
CSH(0.6) 0.00 7.29 7.29 Ca0.600Si1.00002.600:0.661H20
CSH(0.7) -0.02 9.01 9.03 Ca0.700S8i1.00002.700:0.771H20
CSH (0.8) -0.08 10.73 10.81 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.13 11.29 11.43 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.22 13.83 14.05 Cal.000S8i1.11103.222:1.093H20
CSH(1.0) -0.34 14.16 14.50 Cal.000S8i1.00003.000:1.084H20
CSH(1.1) -0.53 14.44 14.97 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.76 14.67 15.43 Cal.000S1i0.83302.666:1.070H20
CSH(1.3) -1.00 14.86 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -1.23 15.03 16.26 Cal.000S8i0.71402.428:1.060H20
CSH(1.5) -1.46 15.17 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -1.68 15.30 16.98 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -1.89 15.41 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -2.08 15.51 17.59 Cal.000S8i0.55602.112:1.047H20
H2 -35.76 -35.76 -0.00 H2

Lime -15.37 17.19 32.56 CaO

02 -11.61 71.52 83.13 02

Quartz 1.00 -3.03 -4.03 sSiO2

S102 (am) -0.32 -3.03 -2.71 Si1.00002.000

Wollastonite 0.38 14.16 13.78 CaSiO3

Reading input data for simulation 6.
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Title 6 CSH(0.6)
USE SOLUTION 1 DW

EQUILIBRIUM PHASES
CSH (0.

CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH (

o

PR RrRrRrRrRr R o000 OCO

1)

N

O ~JoyUTd WNEFE OWOW-Jo Ul b W

S102 (am)

CSH (0.833)

Ca (OH) 2
Save Solution 7

END

0.

O O OO OO OO0 OO ODOOCOoOooOo

0.0 0.0
0.0 0.0

[eNeoloNoNoloNolNololoNeololoNeNolNolNoNe]

0

[eNeoloNoNoloNoNoNoloNoNoNol S oNoNeoNoNo)

.0

[ecNoNeNe]

[ecNeoNoNoNoNoNoNoNoNoNoNelNol

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

.31
.27
.18
11
.06
.02
.00
.00
.04
.09
.16
.26
.44
.66
.89
.12
.34
.55
.76
.95
.44

Moles in assemblage

SI log IAP log KT

17.39 22.70 0.000e+000
-1.41 -1.13 0.000e+000
0.33 0.51 0.000e+000
2.07 2.18 0.000e+000
3.81 3.87 0.000e+000
5.55 5.57 0.000e+000

Initial Final Delta

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000

7.29 7.29 1.000e+000 9.902e-001-9.776e-003
9.03 9.03 0.000e+000 6.252e-003 6.252e-003

10.77 10.81 O.
11.34 11.43 0.

13.89 14.05

14.24 14.50
14.53 14.97
14.77 15.43
14.97 15.86
15.14 16.26
15.29 16.64
15.42 16.98

15.54 17.30
15.64 17.59
-3.15 -2.71

f7-2(15)

0

eloloNeoNolNoNeoNoloNe)

000e+000 0.000e+000
000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
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Elements Molality Moles
Ca 1.489e-003 1.489e-003
Si 3.524e-003 3.523e-003

pH = 10.174 Charge balance
pe = 7.602 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.406e-003
Mass of water (kg) = 9.999%e-001
Total alkalinity (eg/kg) = 2.978e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.716e-009
Percent error, 100* (Cat-|An]|)/(Cat+|An|) = -0.00
Iterations = 85

Total H = 1.110157e+002
Total O = 5.551639%+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.631e-004 1.518e-004 -3.787 -3.819 -0.031

H+ 7.152e-011 6.701e-011 -10.146 -10.174 -0.028

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.489e-003

Cat+2 1.458e-003 1.103e-003 -2.836 -2.958 -0.121

CaSiH304+ 2.870e-005 2.672e-005 -4.542 -4.573 -0.031

CaHO+ 2.586e-006 2.408e-006 -5.587 -5.618 -0.031
H(0) 4.393e-039

H2 2.197e-039 2.199%e-039 -38.658 -38.658 0.000
0(0) 2.457e-015

02 1.229e-015 1.230e-015 -14.911 -14.910 0.000
Si 3.524e-003

SiH304- 2.779e-003 2.588e-003 -2.556 -2.587 -0.031

H4S104 7.136e-004 7.144e-004 -3.147 -3.146 0.000

CaSiH304+ 2.870e-005 2.672e-005 -4.542 -4.573 -0.031

SiH204-2 2.051e-006 1.541e-006 -5.688 -5.812 -0.124
—————————————————————————————— Saturation indices———-----———————————————————————

Phase SI log IAP log KT

a-Cristobalite 0.29 -3.15 -3.43 8Si02
b-Cristobalite -0.16 -3.15 -2.98 Si02

Ca (OH) 2 -5.31 17.39 22.70 Ca(OH)2

Chalcedony 0.59 -3.15 -3.74 Sio2

CSH(0.1) -0.27 -1.41 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.18 0.33 0.51 Ca0.200811.00002.200:0.220H20

CSH(0.3) -0.11 2.07 2.18 Ca0.300511.00002.300:0.330H20

CSH(0.4) -0.06 3.81 3.87 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -0.02 5.55 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) 0.00 7.29 7.29 Ca0.600511.00002.600:0.661H20

CSH(0.7) 0.00 9.03 9.03 Ca0.700Si1.00002.700:0.771H20

CSH (0.8) -0.04 10.77 10.81 Ca0.800Sil1.00002.800:0.881H20
CSH (0.833) -0.09 11.34 11.43 Ca0.833S51i1.00002.833:0.917H20
CSH(0.9) -0.16 13.89 14.05 Cal.000Sil1.11103.222:1.093H20
CSH(1.0) -0.26 14.24 14.50 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.44 14.53 14.97 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.66 14.77 15.43 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.89 14.97 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -1.12 15.14 16.26 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -1.34 15.29 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -1.55 15.42 16.98 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.76 15.54 17.30 Cal.000Si0.58802.176:1.049H20
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CSH(1.8) -1.95 15.64 17.59 Cal.000S10.55602.112:1.047H20
H2 -35.55 =-35.55 -0.00 H2

Lime -15.17 17.39 32.56 CaO

02 -12.02 71.10 83.13 02

Quartz 0.88 -3.15 -4.03 Sioz2

Si02 (am) -0.44 -3.15 -2.71 Sil.00002.000

Wollastonite 0.46 14.24 13.78 CaSiO3

Title 7 CSH(0.7)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0

(@]
92}
T
o
N

mFRrRrRrRrRRr PR o000 0O O
O LU W OW®-Jo U W
OO OO OO OO IOIODOOOOOOo oo
OO0 OODODOOO OO
OO0 OODOOOHOOOOOO
coocoo

ocNeoNoNoNeoNoNoNoNoNoNoNeo]

Si02 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 8
END

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.88 17.82 22.70 0.000e+000 0.000e+000
CSH(0.1) -0.53 -1.66 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.39 0.12 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.28 1.90 2.18 0.000e+000 0.000e+000

7-2(17)
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CSH(0.4) -0.19 3.68 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.11 5.46 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.04 7.25 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.00 9.03 9.03 1.000e+000 9.914e-001-8.629e-003
CSH(0.8) -0.00 10.81 10.81 0.000e+000 5.871e-003 5.871e-003
CSH (0.833) -0.03 11.40 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.06 13.99 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.13 14.37 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.29 14.69 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.48 14.95 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.69 15.17 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.90 15.36 16.26 0.000e+000 0.000e+000
CSH(1.5) -1.11 15.52 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.31 15.67 16.98 0.000e+000 0.000e+000
CSH(1.7) -1.50 15.79 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.69 15.90 17.59 0.000e+000 0.000e+000
S102 (am) -0.74 -3.45 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition------- ————= —-———=
Elements Molality Moles
Ca 1.344e-003 1.344e-003
Si 2.758e-003 2.758e-003
———————————————————————————— Description of solution----- ————= —-———=
pH = 10.408 Charge balance
e 7.497 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.981e-003
Mass of water (kg) = 9.999e-001
Total alkalinity (eq/kg) = 2.687e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 53
Total H = 1.110154e+002
Total O = 5.551456e+001
———————————————————————————— Distribution of species----- ———= —-——=
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.789e-004 2.603e-004 -3.555 -3.585 -0.030
H+ 4.159e-011 3.907e-011 -10.381 -10.408 -0.027
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.344e-003
Ca+2 1.317e-003 1.009e-003 -2.880 -2.996 -0.116
CaSiH304+ 2.245e-005 2.097e-005 -4.649 -4.678 -0.030
CaHO+ 4.045e-006 3.778e-006 -5.393 -5.423 -0.030
H(0) 2.418e-039
H2 1.209e-039 1.210e-039 -38.918 -38.917 0.000
0(0) 8.117e-015
02 4.059e-015 4.062e-015 -14.392 -14.391 0.000
Si 2.758e-003
SiH304- 2.376e-003 2.219e-003 -2.624 -2.654 -0.030
H4S104 3.56%9e-004 3.572e-004 -3.447 -3.447 0.000
CaSiH304+ 2.245e-005 2.097e-005 -4.649 -4.678 -0.030
S1H204-2 2.978e-006 2.267e-006 -5.526 -5.645 -0.118
—————————————————————————————— Saturation indices—-------- ————- ———=
Phase SI log IAP log KT
a-Cristobalite -0.01 -3.45 -3.43 35i02
b-Cristobalite -0.47 -3.45 -2.98 Si02
Ca (CH) 2 -4.88 17.82 22.70 Ca(OH)2
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Chalcedony 0.29
CSH(0.1) -0.53
CSH(0.2) -0.39
CSH(0.3) -0.28
CSH(0.4) -0.19
CSH(0.5) -0.11
CSH(0.6) -0.04
CSH(0.7) -0.00
CSH(0.8) -0.00
CSH(0.833) -0.03
CSH(0.9) -0.06
CSH(1.0) -0.13
CSH(1.1) -0.29
CSH(1.2) -0.48
CSH(1.3) -0.69
CSH(1.4) -0.90
CSH(1.5) -1.11
CSH(1.6) -1.31
CSH(1.7) -1.50
CSH(1.8) -1.69
H2 -35.81

Lime -14.74

02 -11.50

Quartz 0.58

Si02 (am) -0.74
Wollastonite 0.59

-3.45
.66
0.12
1.90
3.68
5.46
7.25
9.03
.81
.40
.99
.37
.69
.95
.17
.36
.52
.67
.79
15.90
-35.81
17.82
71.62
-3.45
-3.45
14.37

Title 8 CSH(0.8)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0

Q
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5102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 9
END

-3.74 5102
-1.13 Ca0.100sil.
0.51
2.18
3.87
5.57
7.29
9.03
10.81
11.43
14.05
14.50
14.97
15.43
15.86
16.26
16.64
16.98
17.30
17.59
-0.00
32.56
83.13 02
-4.03 sio2
-2.71 Si1.00002.0
13.78 CasiO3

Ca0.8003i1.
Ca0.8335il.

Cal.0008i1l.
Cal.0005i1.
Cal.0008i0.
Cal.000s1i0.
Cal.0005i0.
Cal.000s1i0.
Cal.00051i0.
Cal.0008i0.
Cal.00051i0.
Cal.0005i0.

H2

Cao

f+-2(19)

00002.100:0.110H20

Ca0.200511.00002.200:0.220H20
Ca0.300511.00002.300:0.330H20
Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20

00002.800:0.881H20
00002.833:0.917H20
11103.222:1.093H20
00003.000:1.084H20
90902.818:1.076H20
83302.666:1.070H20
76902.538:1.065H20
71402.428:1.060H20
66702.334:1.056H20
62502.250:1.053H20
58802.176:1.049H20
55602.112:1.047H20

00
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.34 18.37 22.70 0.000e+000 0.000e+000
CSH(0.1) -0.91 -2.05 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.72 -0.21 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.55 1.63 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.41 3.46 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.27 5.30 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.15 7.14 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.05 8.97 9.03 0.000e+000 0.000e+000
CSH(0.8) 0.00 10.81 10.81 1.000e+000 9.947e-001-5.345e-003
CSH (0.833) -0.01 11.42 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.05 14.05 0.000e+000 3.118e-003 3.118e-003
CSH(1.0) -0.02 14.48 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.14 14.84 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.30 15.13 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.48 15.38 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.67 15.59 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.86 15.78 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.04 15.94 16.98 0.000e+000 0.000e+000
CSH(1.7) -1.21 16.08 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.38 16.21 17.59 0.000e+000 0.000e+000
5102 (am) -1.18 -3.88 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---- ————= ———=
Elements Molality Moles
Ca 1.158e-003 1.158e-003
Si 1.881e-003 1.881e-003
———————————————————————————— Description of solution----- ————= —-———=
PH 10.709 Charge balance
e 7.111 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.437e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eqg/kg) = 2.317e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 42
Total H = 1.110150e+002
Total O = 5.551244e+001
———————————————————————————— Distribution of species----- ———= —-———=
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 5.549e-004 5.203e-004 -3.256 -3.284 -0.028
H+ 2.073e-011 1.955e-011 -10.683 -10.709 -0.025
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.158e-003
Ca+2 1.137e-003 8.859%e-004 -2.944 -3.053 -0.108
CaSiH304+ 1.437e-005 1.348e-005 -4.843 -4.870 -0.028
CaHO+ 7.068e-006 6.632e-006 -5.151 -5.178 -0.028
H(0) 3.576e-039
H2 1.788e-039 1.790e-039 -38.748 -38.747 0.000
0(0) 3.711e-015
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02 1.855e-015 1.857e-015 -14.732 -14.731 0.000
Si 1.881e-003

SiH304- 1.732e-003 1.625e-003 -2.761 -2.789 -0.028

H4S104 1.308e-004 1.309e-004 -3.883 -3.883 0.000

CaSiH304+ 1.437e-005 1.348e-005 -4.843 -4.870 -0.028

SiH204-2 4.281e-006 3.318e-006 -5.368 -5.479 -0.111

Phase SI log IAP log KT

a-Cristobalite -0.45 -3.88 -3.43 35i02
b-Cristobalite -0.90 -3.88 -2.98 SiO2

Ca (OH) 2 -4.34 18.37 22.70 Ca(OH)2

Chalcedony -0.14 -3.88 -3.74 Si02

CSH(0.1) -0.91 -2.05 -1.13 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -0.72 -0.21 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.55 1.63 2.18 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.41 3.46 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.27 5.30 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.15 7.14 7.29 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.05 8.97 9.03 Ca0.700811.00002.700:0.771H20
CSH(0.8) 0.00 10.81 10.81 Ca0.8005i1.00002.800:0.881H20
CSH(0.833) -0.01 11.42 11.43 Ca0.8333511.00002.833:0.917H20
CSH(0.9) -0.00 14.05 14.05 Cal.000511.11103.222:1.093H20
CSH(1.0) -0.02 14.48 14.50 Cal.0008i1.00003.000:1.084H20
CSH(1.1) -0.14 14.84 14.97 Cal.000810.90902.818:1.076H20
CSH(1.2) -0.30 15.13 15.43 Cal.000810.83302.666:1.070H20
CSH(1.3) -0.48 15.38 15.86 Cal.000S10.76902.538:1.065H20
CSH(1.4) -0.67 15.59 16.26 Cal.000510.71402.428:1.060H20
CSH(1.5) -0.86 15.78 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -1.04 15.94 16.98 Cal.000510.62502.250:1.053H20
CSH(1.7) -1.21 16.08 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -1.38 16.21 17.59 Cal.000510.55602.112:1.047H20
H2 -35.64 -35.64 -0.00 H2

Lime -14.20 18.37 32.56 CaO

02 -11.84 71.28 83.13 02

Quartz 0.15 -3.88 -4.03 Si02

5102 (am) -1.18 -3.88 -2.71 Sil1.00002.000

Wollastonite 0.70 14.48 13.78 CaSiO3

Title 9 CSH(0.9)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CsH(0.1) 0. .0
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CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 10
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.12 18.59 22.70 0.000e+000 0.000e+000
CSH(0.1) -1.09 -2.22 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.88 -0.36 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.69 1.49 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.52 3.35 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.36 5.21 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.22 7.07 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.10 8.93 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.03 11.40 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.05 14.05 1.000e+000 9.960e-001-3.975e-003
CSH(1.0) -0.00 14.50 14.50 0.000e+000 2.874e-003 2.874e-003
CSH(1.1) -0.10 14.88 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.19 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.45 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.67 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.86 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.03 16.98 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.19 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.32 17.59 0.000e+000 0.000e+000
S1i02 (am) -1.38 -4.08 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—----——--——--"—————————————
Elements Molality Moles
Ca 1.102e-003 1.102e-003
Si 1.543e-003 1.543e-003
———————————————————————————— Description of solution--------—-—----"""-——————c——o
pH = 10.829 Charge balance
pe = 6.657 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.269e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.204e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110149e+002

Total O = 5.551163e+001
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Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 7.298e-004 6.853e-004 -3.137 -3.164 -0.027

H+ 1.572e-011 1.484e-011 -10.804 -10.829 -0.025

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.102e-003

Ca+2 1.081e-003 8.473e-004 -2.966 -3.072 -0.106

CaSiH304+ 1.146e-005 1.077e-005 -4.941 -4.968 -0.027

CaHO+ 8.892e-006 8.355e-006 -5.051 -5.078 -0.027
H(0) 1.674e-038

H2 8.370e-039 8.377e-039 -38.077 -38.077 0.000
0(0) 1.694e-016

02 8.469e-017 8.475e-017 -16.072 -16.072 0.000
Si 1.543e-003

SiH304- 1.444e-003 1.357e-003 -2.840 -2.867 -0.027

H4S5i04 8.290e-005 8.296e-005 -4.081 -4.081 0.000

CaSiH304+ 1.146e-005 1.077e-005 -4.941 -4.968 -0.027

SiH204-2 4.681e-006 3.649e-006 -5.330 -5.438 -0.108
—————————————————————————————— Saturation indices—-----—---——"--———-———————————————

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 5i02
b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (CH) 2 -4.12 18.59 22.70 Ca(OH)2

Chalcedony -0.34 -4.08 -3.74 Si02

CSH(0.1) -1.09 -2.22 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.88 -0.36 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.69 1.49 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.52 3.35 3.87 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.36 5.21 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.22 7.07 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.10 8.93 9.03 Ca0.700S8i1.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.81 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.03 11.40 11.43 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.00 14.05 14.05 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.00 14.50 14.50 Cal.000S11.00003.000:1.084H20
CSH(1.1) -0.10 14.88 14.97 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.24 15.19 15.43 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.41 15.45 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.67 16.26 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.77 15.86 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.94 16.03 16.98 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.11 16.19 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.27 16.32 17.59 Cal.000Si0.55602.112:1.047H20
H2 -34.97 -34.97 -0.00 H2

Lime -13.98 18.59 32.56 CaO

02 -13.19 69.94 83.13 02

Quartz -0.05 -4.08 -4.03 S5i02

S102 (am) -1.38 -4.08 -2.71 Sil1.00002.000

Wollastonite 0.72 14.50 13.78 CaSiO3

Title 10 CSH(1.0)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CsH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
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S102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 11
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -3.79 18.91 22.70 0.000e+000 0.000e+000
CSH(0.1) -1.38 -2.52 -1.13 0.000e+000 0.000e+000
CSH(0.2) -1.14 -0.63 0.51 0.000e+000 0.000e+000
CSH (0. 3) -0.92 1.27 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.71 3.16 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.52 5.05 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.35 6.94 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.20 8.83 9.03 0.000e+000 0.000e+000
CSH (0.8) -0.09 10.72 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.08 11.35 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.04 14.01 14.05 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.50 14.50 1.000e+000 9.989e-001-1.060e-003
CSH(1.1) -0.07 14.91 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.19 15.24 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.34 15.52 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.50 15.76 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.66 15.97 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.82 16.16 16.98 0.000e+000 0.000e+000
CSH(1.7) -0.98 16.32 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.46 17.59 0.000e+000 0.000e+000
5102 (am) -1.70 -4.41 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------—-—------——————
Elements Molality Moles
Ca 1.060e-003 1.060e-003
Si 1.060e-003 1.060e-003

pH = 11.000 Charge balance
pe = 6.791 Adjusted to redox equilibrium
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Activity of water 1.000
Ionic strength = 3.143e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 2.119e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+002
Total O = 5.551054e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.081e-003 1.016e-003 -2.966 -2.993 -0.027

H+ 1.059e-011 1.00le-011 -10.975 -11.000 -0.024

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.060e-003

Ca+2 1.039e-003 8.177e-004 -2.983 -3.087 -0.104

CaHO+ 1.271e-005 1.196e-005 -4.896 -4.922 -0.027

CaSiH304+ 7.719e-006 7.261e-006 -5.112 -5.139 -0.027
H(0) 4.106e-039

H2 2.053e-039 2.055e-039 -38.688 -38.687 0.000
0(0) 2.815e-015

02 1.408e-015 1.409%e-015 -14.852 -14.851 0.000
Si 1.060e-003

SiH304- 1.008e-003 9.481e-004 -2.997 -3.023 -0.027

H4S1i04 3.906e-005 3.909e-005 -4.408 -4.408 0.000

CaSiH304+ 7.719e-006 7.261e-006 -5.112 -5.139 -0.027

SiH204-2 4.828e-006 3.781le-006 -5.316 -5.422 -0.106
—————————————————————————————— Saturation indices-——-——--------—m

Phase SI log IAP log KT

a-Cristobalite -0.97 -4.41 -3.43 S5iO2

b-Cristobalite -1.43 -4.41 -2.98 SiO2

Ca (CH) 2 -3.79 18.91 22.70 Ca(OH)2

Chalcedony -0.67 -4.41 -3.74 5i02

CSH(0.1) -1.38 -2.52 -1.13 Ca0.100Si1.00002.100:0.110H20

CSH(0.2) -1.14 -0.63 0.51 Ca0.200S11.00002.200:0.220H20

CSH (0.3) -0.92 1.27 2.18 Ca0.300S11.00002.300:0.330H20

CSH(0.4) -0.71 3.16 3.87 Ca0.400511.00002.400:0.440H20

CSH(0.5) -0.52 5.05 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) -0.35 6.94 7.29 Ca0.600511.00002.600:0.661H20

CSH(0.7) -0.20 8.83 9.03 Ca0.700Si1.00002.700:0.771H20

CSH(0.8) -0.09 10.72 10.81 Ca0.800Si1.00002.800:0.881H20

CSH (0.833) -0.08 11.35 11.43 Ca0.8335i1.00002.833:0.917H20

CSH(0.9) -0.04 14.01 14.05 Cal.000S8i1.11103.222:1.093H20

CSH(1.0) 0.00 14.50 14.50 Cal.000Si1.00003.000:1.084H20

CSH(1.1) -0.07 14.91 14.97 Cal.000S1i0.90902.818:1.076H20

CSH(1.2) -0.19 15.24 15.43 Cal.000S1i0.83302.666:1.070H20

CSH(1.3) -0.34 15.52 15.86 Cal.000Si0.76902.538:1.065H20

CSH(1.4) -0.50 15.76 16.26 Cal.000Si0.71402.428:1.060H20

CSH(1.5) -0.66 15.97 16.64 Cal.000Si0.66702.334:1.056H20

CSH(1.6) -0.82 16.16 16.98 Cal.000S1i0.62502.250:1.053H20

CSH(1.7) -0.98 16.32 17.30 Cal.000Si0.58802.176:1.049H20

CSH(1.8) -1.13 16.46 17.59 Cal.000Si0.55602.112:1.047H20

H2 -35.58 -35.58 -0.00 H2

Lime -13.65 18.91 32.56 CaO

02 -11.96 71.16 83.13 02

Quartz -0.38 -4.41 -4.03 Si02

Si02 (am) -1.70 -4.41 -2.71 S5i1.00002.000

Wollastonite 0.72 14.50 13.78 CaSiO3

End of simulation.
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Title 11 CSH(1.1)
USE SOLUTION 1 DW

EQUILIBRIUM PHASES
.1)

CSH (0

CSH (

FFRRRPRFERRPRFRPRPRPRPRPEPEPOOOOOOO
O Jo U WN R OWOO-Jo Ul W

N

5102 (am)

CSH(0.833)

Ca (OH) 2
Save Solution 12

END

0.

[eNeoloNoNeoloNoNololoNeoNoloNoNoNoNoNe]

0.0 0.0
0.0 0.0

[ecNeoloNoNeoNoNoNeoNoNoNoNo o NoNo o NoNe]

0

oNeolNoNeoNeoNoNoNeol HoloNoNoNeoNoNoNeoNoNo]

.0

[eNeoNoNeoNoloNeoNelel

[eNeoloNoNeoloNoNe]

Reaction step 1.

Using solution 1.DW

Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (CH) 2 -3.03 19.67 22.70 0.000e+000 0.000e+000
CSH(0.1) -2.07 -3.20 -1.13 0.000e+000 0.000e+000
CSH(0.2) -1.74 -1.23 0.51 0.000e+000 0.000e+000
CSH(0.3) -1.45 0.74 2.18 0.000e+000 0.000e+000
CSH(0.4) -1.17 2.70 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.90 4.67 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.65 6.64 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.42 8.60 9.03 0.000e+000 0.000e+000
CSH (0.8) -0.24 10.57 10.81 0.000e+000 0.000e+000
CSH(0.833 -0.21 11.22 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.93 14.05 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.50 14.50 0.000e+000 9.422e-003 9.422e-003
CSH(1.1) 0.00 14.97 14.97 1.000e+000 9.892e-001-1.080e-002
CSH(1.2) -0.06 15.37 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.16 15.70 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.98 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.22 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.44 16.98 0.000e+000 0.000e+000
CSH(1.7) -0.66 16.63 17.30 0.000e+000 0.000e+000
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CSH(1.8) -0.79 16.80 17.59 0.000e+000 0.000e+000

5102 (am) -2.46 -5.16 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition-——-———————————————————————————

Elements Molality Moles

Ca 1.377e-003 1.377e-003

Si 3.943e-004 3.943e-004

PH 11.329 Charge balance
pe 6.603 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 4.059e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.754e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009

Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 22
Total H = 1.110152e+002
Total O = 5.550979%e+001
———————————————————————————— Distribution of species——-—-——---——--——-————————
Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.328e-003 2.172e-003 -2.633 -2.663 -0.030

H+ 4.987e-012 4.683e-012 -11.302 -11.329 -0.027

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.377e-003

Ca+2 1.339e-003 1.023e-003 -2.873 -2.990 -0.117

CaHO+ 3.425e-005 3.197e-005 -4.465 -4.495 -0.030

CaSiH304+ 3.640e-006 3.398e-006 -5.439 -5.469 -0.030
H(0) 2.129e-039

H2 1.064e-039 1.065e-039 -38.973 -38.973 0.000
0(0) 1.047e-014

02 5.235e-015 5.240e-015 -14.281 -14.281 0.000
Si 3.943e-004

S1H304- 3.798e-004 3.546e-004 -3.420 -3.450 -0.030

H4S104 6.834e-006 6.841e-006 -5.165 -5.165 0.000

S1H204-2 3.979e-006 3.021e-006 -5.400 -5.520 -0.120

CaSiH304+ 3.640e-006 3.398e-006 -5.439 -5.469 -0.030
—————————————————————————————— Saturation indices-—-—-----------————

Phase SI log IAP log KT

a-Cristobalite -1.73 -5.16 -3.43 S5i0O2

b-Cristobalite -2.18 -5.16 -2.98 SiO2

Ca (OH) 2 -3.03 19.67 22.70 Ca(OH)?2

Chalcedony -1.43 -5.16 -3.74 Si02

CSH(0.1) -2.07 -3.20 -1.13 Ca0.100811.00002.100:0.110H20

CSH(0.2) -1.74 -1.23 0.51 Ca0.200S1i1.00002.200:0.220H20

CSH(0.3) -1.45 0.74 2.18 Ca0.300S11.00002.300:0.330H20

CSH(0.4) -1.17 2.70 3.87 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -0.90 4.67 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) -0.65 6.64 7.29 Ca0.600Si1.00002.600:0.661H20

CSH(0.7) -0.42 8.60 9.03 Ca0.700S8i1.00002.700:0.771H20

CSH(0.8) -0.24 10.57 10.81 Ca0.800S11.00002.800:0.881H20

CSH (0.833) -0.21 11.22 11.43 Ca0.8335i1.00002.833:0.917H20

CSH(0.9) -0.12 13.93 14.05 Cal.000811.11103.222:1.093H20

CSH(1.0) 0.00 14.50 14.50 Cal.000Si1.00003.000:1.084H20

CSH(1.1) 0.00 14.97 14.97 Cal.000810.90902.818:1.076H20

CSH(1.2) -0.06 15.37 15.43 Cal.000S10.83302.666:1.070H20

CSH(1.3) -0.16 15.70 15.86 Cal.000Si0.76902.538:1.065H20
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-0.28 15.98 16.26 Cal.000Si0.71402.428:
-0.41 16.22 16.64 Cal.000510.66702.334:

(1.4) .060H20
(1.5)

CSH(1.6) -0.54 16.44 16.98 Cal.000S81i0.62502.250:
(1.7)
(1.8)

.056H20
.053H20
.049H20
.047H20

-0.66 16.63 17.30 Cal.000510.58802.176:
-0.79 16.80 17.59 Cal.000510.55602.112:
H2 -35.86 -35.87 -0.00 H2

Lime -12.89 19.67 32.56 CaO

02 -11.39 71.73 83.13 02

Quartz -1.14 -5.16 -4.03 5io02

5102 (am) -2.46 -5.16 -2.71 Sil1.00002.000
Wollastonite 0.72 14.50 13.78 CaSiO3

B e e e

Title 12 CSH(1.2)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) O. .0

(@]
N
[eloloNeoNolNoNeoNolNoNe)

PR RPRPRRPRPRPRPRPOO0COCOOCOCO
W JOUd WNRFE OWOW-Jo Ul d W

CSH (
S102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 13
END

[eNoloNolNoloNoNoloNoNoloNoNeNolNolNoNol
[eNeoNoNeoNoNoNoNeoNoNoNeoNoNoNoNoNoNoNo N
[eNeoNoNeoNoNoNeol HolloNeoNoNoNoNoNoNoNo N

[eNeoloNeoNeoNeNe)

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage
Phase SI log IAP log KT Initial Final Delta

Ca (CH) 2 -2.27 20.43 22.70 0.000e+000 0.000e+000
-2.83 -3.96 -1.13 0.000e+000 0.000e+000
-2.43 -1.91 0.51 0.000e+000 0.000e+000
-2.05 0.13 2.18 0.000e+000 0.000e+000
-1.70 2.17 3.87 0.000e+000 0.000e+000
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5.57 0.000e+000 0.000e+000
7.29 0.000e+000 0.000e+000
9.03 0.000e+000 0.000e+000
10.81 0.000e+000 0.000e+000
11.43 0.000e+000 0.000e+000
14.05 0.000e+000 0.000e+000
14.50 0.000e+000 0.000e+000
14.97 0.000e+000 2.454e-002 2.454e-002
15.43 1.000e+000 9.731e-001-2.692e-002
15.86 0.000e+000 0.000e+000
16.26 0.000e+000 0.000e+000
16.64 0.000e+000 0.000e+000
16.98 0.000e+000 0.000e+000
17.30 0.000e+000 0.000e+000
17.59 0.000e+000 0.000e+000
-2.71 0.000e+000 0.000e+000
composition-—-———————=————————————————————
Moles

CSH(0.5) -1.35 4.21
CSH(0.6) -1.03 6.26
CSH(0.7) -0.73 8.30
CSH(0.8) -0.47 10.34
CSH (0.833) -0.41 11.02
CSH(0.9) -0.29 13.76
CSH(1.0) -0.08 14.43
CSH(1.1) 0.00 14.97
CSH(1.2) 0.00 15.43
CSH(1.3) -0.05 15.81
CSH(1.4) -0.12 16.14
CSH(1.5) -0.21 16.43
CSH(1.6) -0.30 16.68
CSH(1.7) -0.40 16.90
CSH(1.8) -0.50 17.09
5102 (am) -3.29 -6.00
————————————————————————————— Solution
Elements Molality
Ca 2.375e-003 2.375e-003
Si 1.129e-004 1.129e-004

pH
pe
Activity of water
Ionic strength
Mass of water (kg)
Total alkalinity (eq/kg)
Total carbon (mol/kg)
Total CO2 (mol/kg)
Temperature (deg C)
Electrical balance (eq)

11.610
6.272
1.000
6.913e-003
1.000e+000
4.750e-003
0.000e+000
0.000e+000
25.000
-1.715e-009

Charge balance
Adjusted to redox equilibrium

Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 37
Total H = 1.110172e+002
Total O = 5.551121e+001
———————————————————————————— Distribution of species--—-—---------------———-
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 4.531e-003 4.145e-003 -2.344 -2.383 -0.039
H+ 2.654e-012 2.454e-012 -11.576 -11.610 -0.034
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 2.375e-003
Ca+2 2.268e-003 1.614e-003 -2.644 -2.792 -0.148
CaHO+ 1.050e-004 9.622e-005 -3.979 -4.017 -0.038
CaSiH304+ 1.631e-006 1.495e-006 -5.787 -5.826 -0.038
H(0) 2.693e-039
H2 1.347e-039 1.349e-039 -38.871 -38.870 0.001
0(0) 6.526e-015
02 3.263e-015 3.268e-015 -14.486 -14.486 0.001
Si 1.129e-004
S1H304- 1.080e-004 9.890e-005 -3.967 -4.005 -0.038
SiH204-2 2.283e-006 1.608e-006 -5.641 -5.794 -0.152
CaSiH304+ 1.631e-006 1.495e-006 -5.787 -5.826 -0.038
H4S104 9.982e-007 9.998e-007 -6.001 -6.000 0.001
—————————————————————————————— Saturation indices——-—----------——m
Phase SI log IAP 1log KT
a-Cristobalite =-2.57 -6.00 -3.43 Si02
b-Cristobalite -3.02 -6.00 -2.98 SioO2
Ca (CH) 2 -2.27 20.43 22.70 Ca(OH)2
Chalcedony -2.26 -6.00 -3.74 sSi02
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CSH(0.1) -2.83
CSH(0.2) -2.43
CSH(0.3) -2.05
CSH(0.4) -1.70
CSH(0.5) -1.35
CSH(0.6) -1.03
CSH(0.7) -0.73
CSH(0.8) -0.47
CSH(0.833) -0.41
CSH(0.9) -0.29
CSH(1.0) -0.08
CSH(1.1) 0.00
CSH(1.2) 0.00
CSH(1.3) -0.05
CSH(1.4) -0.12
CSH(1.5) -0.21
CSH(1.6) -0.30
CSH(1.7) -0.40
CSH(1.8) -0.50
H2 -35.76

Lime -12.13

02 -11.60

Quartz -1.97

Si02 (am) -3.29
Wollastonite 0.64

Title 13 CSH(1.3)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1)

o
N

O JoUrd WNE OWOO-Jo Ul b W

CSH (0.833)
Ca (CH) 2

0.

[ecNeoloNoNeoNoNoNeoNoNoNoNoNoNoNoNoNoNe]

0

.0

[ecNeoNoNoNeoNoNoNeoNo o Ne)

OO OO OO O OO OO OOOCOOoOo oo
ecNeoNoNoNoNoN  NeoNoNoNeoNoNoNoNoNoNoNoNo)

[ecNeoloNeoNeNo

0.0 0.0

.0 0.0

Save Solution 14

END

11

13.
.43
14.
15.
15.
16.
l6.
16.
16.
.09

14

17

.96
.91
.13
.17
.21
.26
.30
10.

34

.02

76

97
43
81
14
43
68
90

-35.76
20.43
71.53

-6.00

-6.
14.43

00

-1.13
0.51
2.18
3.87
5.57
7.29
9.03

10.81
11.43

14.05

14.50

14.97

15.43

15.86

16.26

16.64

16.98

17.30

17.59

Ca0.100511.00002.100:0.110H20
Ca0.200811.00002.200:0.220H20
Ca0.300511.00002.300:0.330H20
Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20
Ca0.800511.00002.800:0.881H20
Ca0.833511.00002.833:0.917H20
Cal.000511.11103.222:1.093H20
Cal.000511.00003.000:1.084H20
Cal.000510.90902.818:1.076H20
Cal.000510.83302.666:1.070H20
Cal.000510.76902.538:1.065H20
Cal.000510.71402.428:1.060H20
Cal.000510.66702.334:1.056H20
Cal.000510.62502.250:1.053H20
Cal.000510.58802.176:1.049H20
Cal.000510.55602.112:1.047H20

-0.00 H2
32.56 CaO
83.13 02

-4.03
-2.71

5i02
S$11.00002.000

13.78 CaSiO3

Reaction step 1.
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Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -1.66 21.04 22.70 0.000e+000 0.000e+000
CSH(0.1) -3.50 -4.63 -1.13 0.000e+000 0.000e+000
CSH(0.2) -3.04 -2.53 0.51 0.000e+000 0.000e+000
CSH(0.3) -2.60 -0.42 2.18 0.000e+000 0.000e+000
CSH(0.4) -2.19 1.68 3.87 0.000e+000 0.000e+000
CSH(0.5) -1.78 3.79 5.57 0.000e+000 0.000e+000
CSH(0.6) -1.40 5.89 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.03 7.99 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.71 10.10 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.64 10.79 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.49 13.56 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.20 14.31 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.06 14.92 14.97 0.000e+000 0.000e+000
CSH(1.2) 0.00 15.43 15.43 0.000e+000 4.714e-002 4.714e-002
CSH(1.3) 0.00 15.86 15.86 1.000e+000 9.489e-001-5.111e-002
CSH(1.4) -0.03 16.23 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.09 16.55 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.15 16.83 16.98 0.000e+000 0.000e+000
CSH(1.7) -0.22 17.08 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.29 17.30 17.59 0.000e+000 0.000e+000
S102 (am) -4.03 -6.73 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--————————————————————
Elements Molality Moles
Ca 3.970e-003 3.970e-003
Si 3.570e-005 3.570e-005

pH = 11.827 Charge balance
pe 6.031 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.138e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (ea/kg) = 7.940e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 61
Total H = 1.110204e+002
Total O = 5.551425e+001
———————————————————————————— Distribution of species----—---——-------————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 7.637e-003 6.831e-003 -2.117 -2.165 -0.048
H+ 1.637e-012 1.489%-012 -11.786 -11.827 -0.041
H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
Ca 3.970e-003
Cat+2 3.703e-003 2.429e-003 -2.431 -2.615 -0.183
CaHO+ 2.663e-004 2.388e-004 -3.575 -3.622 -0.047
CaSiH304+ 7.624e-007 6.836e-007 -6.118 -6.165 -0.047
H(0) 2.992e-039
H2 1.496e-039 1.500e-039 -38.825 -38.824 0.001
0(0) 5.271e-015
02 2.636e-015 2.643e-015 -14.579 -14.578 0.001

f+-2(31)



JNC TN8400 2004-015

Si 3.570e-005
SiH304- 3.351e-005 3.005e-005 -4.475 -4.522 -0.047
SiH204-2 1.246e-006 8.055e-007 -5.905 -6.094 -0.189
CaSiH304+ 7.624e-007 6.836e-007 -6.118 -6.165 -0.047
H4S104 1.838e-007 1.843e-007 -6.736 -6.735 0.001
—————————————————————————————— Saturation indices-----—---—-------—r————
Phase SI log IAP log KT

a-Cristobalite -3.30 -6.73 -3.43 Si02
b-Cristobalite -3.75 -6.73 -2.98 Si02

Ca (CH) 2 -1.66 21.04 22.70 Ca(OH)2

Chalcedony -3.00 -6.73 -3.74 Si02

CSH(0.1) -3.50 -4.63 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -3.04 -2.53 0.51 Ca0.200S1i1.00002.200:0.220H20
CSH(0.3) -2.60 -0.42 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -2.19 1.68 3.87 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -1.78 3.79 5.57 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -1.40 5.89 7.29 Ca0.600Si1.00002.600:0.661H20
CSH(0.7) -1.03 7.99 9.03 Ca0.700811.00002.700:0.771H20
CSH(0.8) -0.71 10.10 10.81 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.64 10.79 11.43 Ca0.833Si1.00002.833:0.917H20
CSH(0.9) -0.49 13.56 14.05 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.20 14.31 14.50 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.06 14.92 14.97 Cal.000Si0.90902.818:1.076H20
CSH(1.2) 0.00 15.43 15.43 Cal.000S10.83302.666:1.070H20
CSH(1.3) 0.00 15.86 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.03 16.23 16.26 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.09 16.55 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.15 16.83 16.98 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.22 17.08 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.29 17.30 17.59 Cal.000Si0.55602.112:1.047H20
H2 -35.71 -35.72 -0.00 H2

Lime -11.52 21.04 32.56 CaO

02 -11.69 71.43 83.13 02

Quartz -2.71 -6.73 -4.03 SiO2

S102 (am) -4.03 -6.73 -2.71 Sil1.00002.000

Wollastonite 0.52 14.31 13.78 CaSiO3

Title 14 CSH(1.4)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0. .0

[eNoNoNeoNoloNoNoloNoNele)

[eNeoloNoNeoloNoNololoNeololoNoNolNoNoNe]
eNeoloNeoNeoloNoNeoNoNoNoNoNoNoBoNoNo o Nol
eoNeoloNeoNeoh  HeoNeoNoNoNoNoNoNoNoNoNeo o Nol

[oNeoloNoNe]

3) 0.0 0.0
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Ca(OH)2 0.0 0.0
Save Solution 15
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -1.22 21.48 22.70 0.000e+000 0.000e+000
CSH(0.1) -4.03 -5.16 -1.13 0.000e+000 0.000e+000
CSH(0.2) -3.52 -3.01 0.51 0.000e+000 0.000e+000
CSH(0.3) -3.05 -0.86 2.18 0.000e+000 0.000e+000
CSH(0.4) -2.58 1.28 3.87 0.000e+000 0.000e+000
CSH(0.5) -2.14 3.43 5.57 0.000e+000 0.000e+000
CSH(0.6) -1.71 5.58 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.30 7.73 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.93 9.88 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.84 10.59 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.69 13.36 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.33 14.17 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.14 14.84 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.04 15.39 15.43 0.000e+000 0.000e+000
CSH(1.3) 0.00 15.86 15.86 0.000e+000 7.580e-002 7.580e-002
CSH(1.4) 0.00 16.26 16.26 1.000e+000 9.183e-001-8.166e-002
CSH(1.5) -0.03 16.61 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.06 16.91 16.98 0.000e+000 0.000e+000
CSH(1.7) -0.11 17.18 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.17 17.42 17.59 0.000e+000 0.000e+000
S102 (am) -4.60 -7.31 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------—-------——-——————
Elements Molality Moles
Ca 5.859e-003 5.859e-003
Si 1.423e-005 1.423e-005
———————————————————————————— Description of solution--------—-—---"""--——--—————
pH = 11.984 Charge balance
pe = 5.463 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.653e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.172e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.723e-009
Percent error, 100* (Cat-|An]|)/(Cat+|An|) = -0.00
Iterations = 21

Total H = 1.110241e+002
Total O 5.551794e+001
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Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.118e-002 9.804e-003 -1.952 -2.009 -0.057

H+ 1.157e-012 1.037e-012 -11.937 -11.984 -0.047

H20 5.551e+001 9.997e-001 1.744 -0.000 0.000
Ca 5.859e-003

Cat2 5.336e-003 3.263e-003 -2.273 -2.486 -0.214

CaHO+ 5.230e-004 4.603e-004 -3.281 -3.337 -0.055

CaSiH304+ 3.987e-007 3.508e-007 -6.399 -6.455 -0.055
H(0) 1.984e-038

H2 9.920e-039 9.958e-039 -38.003 -38.002 0.002
0(0) 1.194e-016

02 5.972e-017 5.995e-017 -16.224 -16.222 0.002
Si 1.423e-005

SiH304- 1.304e-005 1.148e-005 -4.885 -4.940 -0.055

SiH204-2 7.364e-007 4.417e-007 -6.133 -6.355 -0.222

CaSiH304+ 3.987e-007 3.508e-007 -6.399 -6.455 -0.055

H4S5104 4.887e-008 4.905e-008 -7.311 -7.309 0.002
———————————————— Saturation indices—-—----——--——--———————————————————

Phase SI log IAP log KT

a-Cristobalite -3.88 -7.31 -3.43 3i02
b-Cristobalite -4.33 -7.31 -2.98 SiO2

Ca (OH) 2 -1.22 21.48 22.70 Ca(OH)2

Chalcedony -3.57 -7.31 -3.74 Si02

CSH(0.1) -4.03 -5.16 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -3.52 -=3.01 0.51 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -3.05 -0.86 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -2.58 1.28 3.87 Ca0.400511.00002.400:0.440H20
CSH(0.5) -2.14 3.43 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.71 5.58 7.29 Ca0.6003511.00002.600:0.661H20
CSH(0.7) -1.30 7.73 9.03 Ca0.700S8i1.00002.700:0.771H20
CSH (0.8) -0.93 9.88 10.81 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -0.84 10.59 11.43 Ca0.8333511.00002.833:0.917H20
CSH(0.9) -0.69 13.36 14.05 Cal.000811.11103.222:1.093H20
CSH(1.0) -0.33 14.17 14.50 Cal.000Si11.00003.000:1.084H20
CSH(1.1) -0.14 14.84 14.97 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.04 15.39 15.43 Cal.000Si0.83302.666:1.070H20
CSH(1.3) 0.00 15.86 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) 0.00 16.26 16.26 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.03 16.61 16.64 Cal.000810.66702.334:1.056H20
CSH(1.6) -0.06 16.91 16.98 Cal.000S10.62502.250:1.053H20
CSH(1.7) -0.11 17.18 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -0.17 17.42 17.59 Cal.0008i10.55602.112:1.047H20
H2 -34.89 -34.90 -0.00 H2

Lime -11.08 21.48 32.56 CaO

02 -13.34 69.79 83.13 02

Quartz -3.28 -7.31 -4.03 sSi02

Si02 (am) -4.60 -7.31 -2.71 Sil1.00002.000

Wollastonite 0.39 14.17 13.78 CaSiO3

Title 15 CSH(1.5)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0

O O O oo
[eoNeoNoNeNe]
[ecNeoloNeoNeNo)
O O O oo
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FRrRrRrRrRrRERRrR oo
WU WN - O W o

CSH (
Si02 (am)
CSH (0.833)
Ca (OH) 2

O O OO OO OOOOOo oo

[eNeoloNoNeoloNoNeoNolNoNeoNoNo}

ocNeoNoNoNoNoNeNe]

[ecNeoBoNoN SoloNeololoNeoNoNo}

[oNeoNoNe]

0.0 0.0
0.0 0.0

Save Solution 16

END

Reaction step 1.

WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5 ...

Using solution 1.DW

Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -0.79 21.91 22.70 0.000e+000 0.000e+000
CSH(0.1) -4.59 -5.72 -1.13 0.000e+000 0.000e+000
CSH(0.2) -4.04 -3.53 0.51 0.000e+000 0.000e+000
CSH(0.3) -3.52 -1.34 2.18 0.000e+000 0.000e+000
CSH(0.4) -3.02 0.85 3.87 0.000e+000 0.000e+000
CSH(0.5) -2.53 3.04 5.57 0.000e+000 0.000e+000
CSH(0.6) -2.05 5.23 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.60 7.43 9.03 0.000e+000 0.000e+000
CSH (0.8) -1.19 9.62 10.81 0.000e+000 0.000e+000
CSH (0.833) -1.09 10.34 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.93 13.12 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.50 14.00 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.25 14.72 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.11 15.32 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.03 15.83 15.86 0.000e+000 0.000e+000
CSH(1.4) 0.00 16.26 16.26 0.000e+000 1.230e-001 1.230e-001
CSH(1.5) 0.00 16.64 16.64 1.000e+000 8.683e-001-1.317e-001
CSH(1.6) -0.01 16.97 16.98 0.000e+000 0.000e+000
CSH(1.7) -0.04 17.26 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.08 17.51 17.59 0.000e+000 0.000e+000
S102 (am) -5.21 -7.91 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—--—--——--——--—————————
Elements Molality Moles
Ca 8.676e-003 8.676e-003
Si 5.323e-006 5.323e-006
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pH = 12.139 Charge balance
pe = 5.465 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.400e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.735e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.731e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 65

Total H = 1.110298e+002
Total O = 5.552357e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.633e-002 1.400e-002 -1.787 -1.854 -0.067

H+ 8.226e-013 7.262e-013 -12.085 -12.139 -0.054

H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
Ca 8.676e-003

Ca+2 7.663e-003 4.333e-003 -2.116 -2.363 -0.248

CaHO+ 1.013e-003 8.727e-004 -2.99%4 -3.059 -0.065

CaSiH304+ 1.913e-007 1.648e-007 -6.718 -6.783 -0.065
H(0) 9.657e-039

H2 4.828e-039 4.855e-039 -38.316 -38.314 0.002
0(0) 5.014e-016

02 2.507e-016 2.521e-016 -15.601 -15.598 0.002
Si 5.323e-006

S1H304- 4.715e-006 4.063e-006 -5.327 -5.391 -0.065

SiH204-2 4.049e-007 2.232e-007 -6.393 -6.651 -0.259

CaSiH304+ 1.913e-007 1.648e-007 -6.718 -6.783 -0.065

H45104 1.209e-008 1.215e-008 -7.918 -7.915 0.002
—————————————————————————————— Saturation indices--——————-—————————————————————

Phase SI log IAP log KT

a-Cristobalite -4.48 -7.91 -3.43 Si02
b-Cristobalite -4.93 -7.91 -2.98 SiO2

Ca (CH) 2 -0.79 21.91 22.70 Ca(OH)2

Chalcedony -4.18 -7.91 -3.74 Si02

CSH(0.1) -4.59 -5.72 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -4.04 -3.53 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -3.52 -1.34 2.18 Ca0.300511.00002.300:0.330H20
CSH(0.4) -3.02 0.85 3.87 Ca0.400S1i1.00002.400:0.440H20
CSH(0.5) -2.53 3.04 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -2.05 5.23 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -1.60 7.43 9.03 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -1.19 9.62 10.81 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -1.09 10.34 11.43 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.93 13.12 14.05 Cal.000Sil1.11103.222:1.093H20
CSH(1.0) -0.50 14.00 14.50 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.25 14.72 14.97 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.11 15.32 15.43 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.03 15.83 15.86 Cal.000510.76902.538:1.065H20
CSH(1.4) 0.00 16.26 16.26 Cal.000510.71402.428:1.060H20
CSH(1.5) 0.00 16.64 16.64 Cal.000810.66702.334:1.056H20
CSH(1.6) -0.01 16.97 16.98 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.04 17.26 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.08 17.51 17.59 Cal.000Si0.55602.112:1.047H20
H2 -35.20 -35.21 -0.00 H2

Lime -10.65 21.91 32.56 CaO

02 -12.71 70.41 83.13 02

Quartz -3.89 -7.91 -4.03 Si0O2

5102 (am) -5.21 -7.91 -2.71 Sil.00002.000
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Wollastonite

0.22

Reaction

14.00

Title 16 CSH(1.6)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0

(@]
92}
jas]
o
N

FRrRrRrRrRrRRr R o000 0O O
sNeNeloReNoNeoNoNeNoNeoNolele)

O ~JoUTd WN P OWOoWw-Jo Ul W
o

CSH (
Si02 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 17
END

OO OO OO OO0 OO OOOOOo oo
o

[eNeoloNoNeololNolololNoNeololNoNoNolNoNeNol
[eNeoNoN HeoloNeoNoloNoNoBoNeoNoloNoNoRoNe)

. .0

13.78 CaSiO3

step 1.

Using solution 1.DW

Using pure phase assemblage 1.

Phase

Ca (OH) 2 -0
CSH(0.1) -4
CSH(0.2) -4
CSH(0.3) -3
CSH(0.4) -3
CSH(0.5) -2
CSH(0.6) -2
CSH(0.7) -1
CSH(0.8) -1
CSH(0.833) -1
CSH(0.9) -1
CSH(1.0) -0
CSH(1.1) -0
CSH(1.2) -0
CSH(1.3) -0

.62

.83
.26
.72
.20
.69
.21
.74
.31
.20
.04
.59
.32
.15
.06

22

-3
-1

7

10

13.
13.
14.
.28
15.

15

.08
-5.
.75
.54
0.
2.
5.
.29
9.

96

67
87
08

50

.23

01
92
66

80

Moles in assemblage
SI log IAP log KT

Initial

22.70 0.000e+000
-1.13 0.000e+000
0.51 0.000e+000
2.18 0.000e+000
3.87 0.000e+000
5.57 0.000e+000
7.29 0.000e+000
9.03 0.000e+000
10.81 0.000e+000
11.43 0.000e+000
14.05 0.000e+000
14.50 0.000e+000
14.97 0.000e+000
15.43 0.000e+000
15.86 0.000e+000

f+-2(37)

Delta

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
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16.26 0.000e+000 0.000e+000
16.64 0.000e+000 1.508e-001 1.508e-001
16.98 1.000e+000 8.391e-001-1.609e-001
17.30 0.000e+000 0.000e+000
17.59 0.000e+000 0.000e+000
-2.71 0.000e+000 0.000e+000

Moles

CSH(1.4) -0.01 16.25
CSH(1.5) 0.00 16.64
CSH(1.6) -0.00 16.98
CSH(1.7) -0.02 17.28
CSH(1.8) -0.05 17.54

S102 (am) -5.46 -8.17
Elements Molality

Ca 1.014e-002 1.014e-002
Si 3.518e-006 3.518e-006

pH = 12.199 Charge balance
e 5.710 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.779e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (egq/kg) = 2.027e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 78
Total H = 1.110329e+002

Total O

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.896e-002 1.609e-002 -1.722 -1.793 -0.071

H+ 7.202e-013 6.318e-013 -12.143 -12.199 -0.057

H20 5.551e+001 9.995e-001 1.744 -0.000 0.000
Ca 1.014e-002

Cat+2 8.827e-003 4.828e-003 -2.054 -2.316 -0.262

CaHO+ 1.309e-003 1.118e-003 -2.883 -2.952 -0.069

CaSiH304+ 1.384e-007 1.182e-007 -6.859 -6.927 -0.069
H(0) 2.363e-039

H2 1.181e-039 1.189%e-039 -38.928 -38.925 0.003
0(0) 8.353e-015

02 4.177e-015 4.203e-015 -14.379 -14.376 0.003
Si 3.518e-006

SiH304- 3.062e-006 2.615e-006 -5.514 -5.583 -0.069

SiH204-2 3.105e-007 1.652e-007 -6.508 -6.782 -0.274

CaSiH304+ 1.384e-007 1.182e-007 -6.859 -6.927 -0.069

H4S104 6.763e-009 6.806e-009 -8.170 -8.167 0.003
—————————————————————————————— Saturation indices-———--------—-—————————

Phase SI log IAP log KT

a-Cristobalite =-4.73 -8.17 -3.43 Si02

b-Cristobalite -5.19 -8.17 -2.98 SiO2

Ca (OH) 2 -0.62 22.08 22.70 Ca(OH)2

Chalcedony -4.43 -8.17 -3.74 s5i0O2

CSH(0.1) -4.83 -5.96 -1.13 Ca0.100Si1.00002.100:0.110H20

CSH(0.2) -4.26 -3.75 0.51 Ca0.200S11.00002.200:0.220H20

CSH (0.3) -3.72 -1.54 2.18 Ca0.300S8i1.00002.300:0.330H20

CSH(0.4) -3.20 0.67 3.87 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -2.69 2.87 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) -2.21 5.08 7.29 Ca0.600511.00002.600:0.661H20

CSH(0.7) -1.74 7.29 9.03 Ca0.700S81i1.00002.700:0.771H20

CSH(0.8) -1.31 9.50 10.81 Ca0.8008i11.00002.800:0.881H20

CSH (0.833) -1.20 10.23 11.43 Ca0.8335i1.00002.833:0.917H20

CSH(0.9) -1.04 13.01 14.05 Cal.000Si1.11103.222:1.093H20

5.552658e+001
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CSH(1.0) -0.59 13.92 14.50 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.32 14.66 14.97 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.15 15.28 15.43 Cal.000S1i0.83302.666:1.070H20
CSH(1.3) -0.06 15.80 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.01 16.25 16.26 Cal.000Si0.71402.428:1.060H20
CSH(1.5) 0.00 16.64 16.64 Cal.000510.66702.334:1.056H20
CSH(1.6) -0.00 16.98 16.98 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.02 17.28 17.30 Cal.000S1i0.58802.176:1.049H20
CSH(1.8) -0.05 17.54 17.59 Cal.000Si0.55602.112:1.047H20
H2 -35.81 -35.82 -0.00 H2
Lime -10.48 22.08 32.56 CaO
02 -11.49 71.64 83.13 02
Quartz -4.14 -8.17 -4.03 Si02
Si02 (am) -5.46 -8.17 -2.71 Sil.00002.000
Wollastonite 0.13 13.92 13.78 CaSiO3
End of simulation.
Reading input data for simulation 17.
Title 17 CSH(1.7)
USE SOLUTION 1 DwW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0
CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 1
CSH(1.8) 0.0 0.0
Si02 (am) 0.0 0.0
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 18
END
TITLE
17 CSH(1.7)
Beginning of batch-reaction calculations.
Reaction step 1.
Using solution 1.DW
Using pure phase assemblage 1.
——————————————————————————————— Phase assemblage————————————————————————————————
Moles in assemblage
Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.35 22.35 22.70 0.000e+000 0.000e+000
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CSH(0.1) -5.23 -6.36 -1.13 0.000e+000 0.000e+000
CSH(0.2) -4.64 -4.12 0.51 0.000e+000 0.000e+000
CSH(0.3) -4.07 -1.89 2.18 0.000e+000 0.000e+000
CSH(0.4) -3.52 0.35 3.87 0.000e+000 0.000e+000
CSH(0.5) -2.99 2.58 5.57 0.000e+000 0.000e+000
CSH(0.6) -2.47 4.82 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.98 7.05 9.03 0.000e+000 0.000e+000
CSH (0.8) -1.52 9.29 10.81 0.000e+000 0.000e+000
CSH (0.833) -1.41 10.02 11.43 0.000e+000 0.000e+000
CSH(0.9) -1.25 12.80 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.75 13.76 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.44 14.54 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.19 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.12 15.74 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.05 16.21 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.02 16.62 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.00 16.98 16.98 0.000e+000 2.071e-001 2.071e-001
CSH(1.7) -0.00 17.30 17.30 1.000e+000 7.799e-001-2.201e-001
CSH(1.8) -0.02 17.57 17.59 0.000e+000 0.000e+000
Si02 (am) -5.89 -8.59 -2.71 0.000e+000 0.000e+000
——————————————— Solution composition------—----——--—————————————
Elements Molality Moles
Ca 1.303e-002 1.303e-002
Si 1.722e-006 1.722e-006
—————————— -——-Description of solution--------——--——"""———————-———
pH = 12.296 Charge balance
pe = 5.426 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength 3.516e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 2.607e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.768e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations 18
Total H = 1.110381e+002
Total O = 5.553210e+001
—————————— -——-Distribution of species——---——--——--———————————o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.410e-002 2.011e-002 -1.618 -1.697 -0.079
H+ 5.824e-013 5.055e-013 -12.235 -12.296 -0.061
H20 5.551e+001 9.994e-001 1.744 -0.000 0.000
Ca 1.303e-002
Ca+2 1.106e-002 5.723e-003 -1.956 -2.242 -0.286
CaHO+ 1.968e-003 1.656e-003 -2.706 -2.781 -0.075
CaSiH304+ 7.771e-008 6.538e-008 -7.110 -7.185 -0.075
H(0) 5.580e-039
H2 2.790e-039 2.812e-039 -38.554 -38.551 0.004
0(0) 1.490e-015
02 7.449%9e-016 7.510e-016 -15.128 -15.124 0.004
Si 1.722e-006
SiH304- 1.450e-006 1.220e-006 -5.839 -5.914 -0.075
SiH204-2 1.922e-007 9.629e-008 -6.716 -7.016 -0.300
CaSiH304+ 7.771e-008 6.538e-008 -7.110 -7.185 -0.075
H4S104 2.520e-009 2.540e-009 -8.599 -8.595 0.004
———————————————— Saturation indices—-—-———————————————————————
Phase SI log IAP log KT

-2 (40)
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a-Cristobalite -5.16
b-Cristobalite -5.61
Ca (OH) 2 -0.35
Chalcedony -4.86
CSH(0.1) -5.23
CSH(0.2) -4.64
CSH(0.3) -4.07
CSH(0.4) -3.52
CSH(0.5) -2.99
CSH(0.6) -2.47
CSH(0.7) -1.98
CSH(0.8) -1.52
CSH (0.833) -1.41
CSH(0.9) -1.25
CSH(1.0) -0.75
CSH(1.1) -0.44
CSH(1.2) -0.24
CSH(1.3) -0.12
CSH(1.4) -0.05
CSH(1.5) -0.02
CSH(1.6) -0.00
CSH(1.7) -0.00
CSH(1.8) -0.02
H2 -35.44
Lime -10.21
02 -12.24
Quartz -4.57
3102 (am) -5.89
Wollastonite -0.03

Title 18 CSH(1.8)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0. .0

(@]
0
s}
o
N

PR RPRPRPRPRRPRP R OO0O0O0O0 OO
WU WNH O WO -Jo Ul W
[eNeNeoNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoN el
[eNeReNeoNoNoNooNoNoNoRoNoNoNo o No N o o)
[eRSNeoNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNe)
[eNeNeoNeoNeoNoNoNoNoNoNoNoNoNoN oo}

5102 (am) . .0
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0

Save Solution 19

-8.59
-8.59

22.35
-8.59
-6.36
-4.12
-1.89
0.35
2.58
4.82
7.05
9.29
10.02
12.80
13.76
14.54
15.19
15.74
16.21
16.62
16.98
17.30
17.57

-35.44
22.35

70.89
-8.59

-8.59

13.76

-3.43 5102
-2.98 5102

22.70
-3.74
-1.13
0.51
2.18
3.87
5.57
7.29
9.03
10.81
11.43
14.05
14.50
14.97
15.43
15.86
16.26
16.64
16.98
17.30
17.59

-4.03

Ca (OH) 2
5102
Ca0.100541.
Ca0.200S1i1.
Ca0.300S1i1.
Ca0.4008i1.
Ca0.500511.
Ca0.6008i1.
Ca0.7008i1.
Ca0.800S1i1.
Ca0.833511
Cal.000sil.
Cal.000Sil.
Cal.000si0.
Cal.000si0.
Cal.000si0.
Cal.000Si0.
Cal.000510.
Cal.000Si0.
Cal.000510.
Cal.000si0.

-0.00 H2
32.56 CaO
83.13 02

Si02

00002.
.200:0.220H20
.300:0.330H20
00002.
.500:0.550H20
00002.
00002.
00002.

00002
00002

00002

100:0.110H20

400:0.440H20

600:0.661H20
700:0.771H20
800:0.881H20

.00002.833:0.917H20

11103.
.000:1.084H20
90902.
83302.
76902.
.428:1.060H20
.334:1.056H20
.250:1.053H20

00003

71402
66702
62502

58802.
55602.

-2.71 Si1.00002.000
13.78 CasiO3

Beginning of batch-reaction calculations.

f+-2(41)

222:1.093H20

818:1.076H20
666:1.070H20
538:1.065H20

176:1.049H20
112:1.047H20
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.02 22.68 22.70 0.000e+000 0.000e+000
CSH(0.1) -5.76 -6.89 -1.13 0.000e+000 0.000e+000
CSH(0.2) -5.13 -4.62 0.51 0.000e+000 0.000e+000
CSH(0.3) -4.53 -2.35 2.18 0.000e+000 0.000e+000
CSH(0.4) -3.95 -0.08 3.87 0.000e+000 0.000e+000
CSH(0.5) -3.39 2.18 5.57 0.000e+000 0.000e+000
CSH(0.6) -2.84 4.45 7.29 0.000e+000 0.000e+000
CSH(0.7) -2.31 6.72 9.03 0.000e+000 0.000e+000
CSH(0.8) -1.82 8.99 10.81 0.000e+000 0.000e+000
CSH (0.833) -1.69 9.74 11.43 0.000e+000 0.000e+000
CSH(0.9) -1.54 12.51 14.05 0.000e+000 0.000e+000
CSH(1.0) -0.98 13.52 14.50 0.000e+000 0.000e+000
CSH(1.1) -0.62 14.36 14.97 0.000e+000 0.000e+000
CSH(1.2) -0.38 15.05 15.43 0.000e+000 0.000e+000
CSH(1.3) -0.22 15.64 15.86 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.14 16.26 0.000e+000 0.000e+000
CSH(1.5) -0.06 16.57 16.64 0.000e+000 0.000e+000
CSH(1.0) -0.02 16.96 16.98 0.000e+000 0.000e+000
CSH(1.7) 0.00 17.30 17.30 0.000e+000 3.109e-001 3.109e-001
CSH(1.8) 0.00 17.59 17.59 1.000e+000 6.712e-001-3.288e-001
Si02 (am) -6.45 -9.16 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——-------—-r——————
Elements Molality Moles
Ca 1.78%9e-002 1.789e-002
Si 6.706e-007 6.706e-007
———————————————————————————— Description of solution--------—-—---"""--—--————
pH 12.417 Charge balance
pe = 5.435 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 4.717e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 3.579e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.726e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 66
Total H = 1.110487e+002
Total O = 5.554222e+001
———————————————————————————— Distribution of species-------——--———————————m——
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.253e-002 2.653e-002 -1.488 -1.576 -0.089
H+ 4.473e-013 3.830e-013 -12.349 -12.417 -0.067
H20 5.551e+001 9.991e-001 1.744 -0.000 0.000
Ca 1.789e-002
Cat+2 1.464e-002 7.032e-003 -1.835 -2.153 -0.318
CaHO+ 3.255e-003 2.684e-003 -2.487 -2.571 -0.084
CaSiH304+ 3.525e-008 2.908e-008 -7.453 -7.536 -0.084
H(0) 3.070e-039

f-2(42)
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H2 1.535e-039 1.552e-039 -38.814 -38.809 0.005
0(0) 4.879e-015

02 2.440e-015 2.466e-015 -14.613 -14.608 0.005
Si 6.706e-007

SiH304- 5.353e-007 4.415e-007 -6.271 -6.355 -0.084

SiH204-2 9.940e-008 4.600e-008 -7.003 =7.337 -0.335

CaSiH304+ 3.525e-008 2.908e-008 -7.453 -7.536 -0.084

H4S5104 6.891e-010 6.967e-010 -9.162 -9.157 0.005

Phase SI log IAP log KT

a-Cristobalite =-5.72 -9.16 -3.43 Si02
b-Cristobalite -6.17 -9.16 -2.98 SiO2

Ca (OH) 2 -0.02 22.68 22.70 Ca(OH)2

Chalcedony -5.42 -9.16 -3.74 SiO2

CSH(0.1) -5.76 -6.89 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH (0.2) -5.13 -4.62 0.51 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -4.53 -2.35 2.18 Ca0.300S11.00002.300:0.330H20
CSH (0.4) -3.95 -0.08 3.87 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -3.39 2.18 5.57 Ca0.500511.00002.500:0.550H20
CSH (0.6) -2.84 4.45 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -2.31 6.72 9.03 Ca0.7008i1.00002.700:0.771H20
CSH (0.8) -1.82 8.99 10.81 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -1.69 9.74 11.43 Ca0.833511.00002.833:0.917H20
CSH(0.9) -1.54 12.51 14.05 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.98 13.52 14.50 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.62 14.36 14.97 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.38 15.05 15.43 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.22 15.64 15.86 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.12 16.14 16.26 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.06 16.57 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.02 16.96 16.98 Cal.000Si0.62502.250:1.053H20
CSH(1.7) 0.00 17.30 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) 0.00 17.59 17.59 Cal.000Si0.55602.112:1.047H20
H2 -35.70 -35.70 -0.00 H2

Lime -9.88 22.68 32.56 cCaO

02 -11.72 71.40 83.13 02

Quartz -5.13 -9.16 -4.03 Si02

S102 (am) -6.45 -9.16 -2.71 Si1.00002.000

Wollastonite -0.26 13.52 13.78 CaSio3

f-2(43)
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fH%- 3 Atkinson &7 /L & fREER K N og K & HW T C-S-H 7V DR/ ThB R G &
PHREEQC CTHRELZME (7 7> b)) 4~ —A : JNC-TDB (2)
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Input file: Atkinson Model JNCtdb(2)
Output file: Atkinson Model JNCtdb (2)
Database file: spron phc kai.txt

Input.pgi
Input.pgo

SOLUTION MASTER SPECIES
SOLUTION SPECIES

PHASES

END

DATABASE: spron phc kai.txt
Title C-S-H dissolution
PHASES
CSH(0.1)
Ca 0.100 si 1.000 O 2
log K -1.132

.100 : 0.110 H20

CSH(0.2)
Ca 0.200 Si 1.000 O 2.200 : 0.220 H20
log K 0.512

CSH(0.3)
Ca 0.300 Si 1.000 O 2.300 : 0.330 H20
log K 2.181

CSH(0.4)
Ca 0.400 Si 1.000 O 2.400 : 0.440 H20
log K 3.868

CSH(0.5)
Ca 0.500 Si 1.000 O 2.500 : 0.550 H20
log K 5.569

CSH(0.6)
Ca 0.600 Si 1.000 O 2.600 : 0.661 H20
log K 7.288

CSH(0.7)
Ca 0.700 Si 1.000 ©0 2.700 : 0.771 H20
log K 9.027

CSH(0.8)
Ca 0.800 Si 1.000 O 2.800 : 0.881 H20
log K 10.809

CSH(0.9)
Ca 1.000 Si 1.111 O 3.222 : 1.093 H20
log K 14.039

CSH(1.0)
Ca 1.000 si 1.000 O 3.000 : 1.084 H20
log K 14.477

CSH(1.1)
Ca 1.000 si 0.909 0 2.818 : 1.076 H20
log K 14.935

CSH(1.2)
Ca 1.000 Si 0.833 0 2.666 : 1.070 H20
log K 15.381

CSH(1.3)
Ca 1.000 Ssi 0.769 0 2.538 : 1.065 H20
log K 15.803

CSH(1.4)
Ca 1.000 si 0.714 0 2.428 : 1.060 H20
log K 16.197

CSH(1.5)
Ca 1.000 si 0.667 0 2.334 : 1.056 H20
log K 16.562

CSH(1.6)
Ca 1.000 si 0.625 0 2.250 : 1.053 H20
log K 16.900

CSH(1.7)
Ca 1.000 si 0.588 0 2.176 : 1.049 H20
log K 17.213

0.100 Ca+2 + 1.000 H4Si04 -1.

0.200 Ca+2

0.300 Ca+2
0.400 Ca+2
0.500 Ca+2
0.600 Ca+2
0.700 Ca+2
0.800 Ca+2
1.000 Ca+2
1.000 Cat2
1.000 Cat2
1.000 Ca+2
1.000 Ca+2
1.000 Cat2
1.000 Cat2
1.000 Ca+2

1.000 Ca+2

f$-3(2)

+

using data from Atkinson model - case:JNCtdb (2)

1.000 H4S5i04

1.000 H4S5i04

1.000 H45104

1.000 H45104

1.000 H4S5i04

1.000 H4S5i04

1.000 H4S5i04

1.111 H45104

1.000 H4S5i04 + 0

0.909 H4Si04 + 0

0.833 H4Si04 + 0

0.769 H4Si04 + O

0.714 H4Si04 + O.

0.667 H45104 + 0

0.625 H45i04 + 0

0.588 H4Si04 + O

790

.580

.370

.160

.950

.739

.529

.319

.129

.084

.258

.404

.527

632

.122

.803

.873

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

.200

.400

.600

.800

.000

.200

.400

.600

.000

.000

.000

.000

.000

.000

.000

.000

.000

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+
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CSH(1.8)
Ca 1.000 Si 0.556 0 2.112 : 1.047 H20 = 1.000 Ca+2 + 0.556 H4Si04 + 0.935 H20 - 2.000 H+
log K 17.502
S102 (am)
Si 1.000 O 2.000 = 1.000 H4Si04 - 2.000 H20
log K -2.706
CSH (0.833)
Ca 0.833 Si 1.000 0 2.833 : 0.917 H20 = 0.833 Ca+2 + 1.000 H4Si04 -0.250 H20 - 1.666 H+
log K 11.428
Ca (OH) 2
Ca(OH)2 = Ca+2 + 2H20 - 2 H+
log k 22.540
Title 1 CSH(0.1)
SOLUTION 1 Dw
units mol/L
pH 7
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 1

CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0

CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Si0o2(am) 0.0 0.0

CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 2
END

Elements Molality Moles

Pure water

pH = 7.000
pe = 4.000
Activity of water = 1.000
Ionic strength = 1.009e-007
Mass of water (kg) = 1.000e+000
Total alkalinity (eqg/kg) = 1.715e-009
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009

f-3(3)
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Percent error, 100* (Cat-|An|)/ (Cat+|An|) = -0.85
Iterations = 0
Total H = 1.110124e+002
Total O = 5.550622e+001
———————————————————————————— Distribution of species---——----—---------———o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.018e-007 1.017e-007 -6.992 -6.993 -0.000
H+ 1.001e-007 1.000e-007 -7.000 -7.000 -0.000
H20 5.551e+001 1.000e+000 1.744 0.000 0.000
H(0) 1.565e-025
H2 7.823e-026 7.823e-026 -25.107 -25.107 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -42.012 -42.012 0.000
—————————————————————————————— Saturation indices-———-—------————————————————————
Phase SI log IAP log KT
H2 -22.00 -22.00 -0.00 H2
02 -39.13 44.00 83.13 02
Beginning of batch-reaction calculations.
Reaction step 1.
Using solution 1.DW
Using pure phase assemblage 1.
——————————————————————————————— Phase assemblage—-———————————————————————————————
Moles in assemblage
Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -6.80 15.74 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.00 -1.13 -1.13 1.000e+000 9.923e-001-7.707e-003
CSH(0.2) -0.07 0.44 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.17 2.02 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.28 3.59 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.41 5.16 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.55 6.74 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.72 8.31 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.92 9.89 10.81 0.000e+000 0.000e+000
CSH (0.833) -1.02 10.41 11.43 0.000e+000 0.000e+000
CSH(0.9) -1.31 12.73 14.04 0.000e+000 0.000e+000
CSH(1.0) -1.44 13.03 14.48 0.000e+000 0.000e+000
CSH(1.1) -1.65 13.28 14.94 0.000e+000 0.000e+000
CSH(1.2) -1.90 13.49 15.38 0.000e+000 0.000e+000
CSH(1.3) -2.14 13.66 15.80 0.000e+000 0.000e+000
CSH(1.4) -2.39 13.81 16.20 0.000e+000 0.000e+000
CSH(1.5) -2.63 13.94 16.56 0.000e+000 0.000e+000
CSH(1.6) -2.85 14.05 16.90 0.000e+000 0.000e+000
CSH(1.7) -3.06 14.15 17.21 0.000e+000 0.000e+000
CSH(1.8) -3.27 14.24 17.50 0.000e+000 0.000e+000
Si02 (am) 0.00 -2.71 -2.71 0.000e+000 4.232e-003 4.232e-003
————————————————————————————— Solution composition-------——------———-——————
Elements Molality Moles
Ca 7.708e-004 7.707e-004
Si 3.476e-003 3.475e-003

9.474

PH

f$-3(4)

Charge balance
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pe = 8.422 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.295e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eq/kg) = 1.542e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15

Total H = 1.110141e+002
Total O = 5.551479e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 3.196e-005 3.030e-005 -4.495 -4.518 -0.023

H+ 3.525e-010 3.356e-010 -9.453 -9.474 -0.021

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 7.708e-004

Ca+2 7.618e-004 6.191e-004 -3.118 -3.208 -0.090

CaSiH304+ 8.698e-006 8.251e-006 -5.061 -5.083 -0.023

CaHO+ 2.846e-007 2.699e-007 -6.546 -6.569 -0.023
H(0) 2.522e-039

H2 1.261e-039 1.261e-039 -38.899 -38.899 0.000
0(0) 7.470e-015

02 3.735e-015 3.737e-015 -14.428 -14.427 0.000
Si 3.476e-003

H4Si04 1.967e-003 1.968e-003 -2.706 -2.706 0.000

S1H304- 1.500e-003 1.423e-003 -2.824 -2.847 -0.023

CaSiH304+ 8.698e-006 8.251e-006 -5.061 -5.083 -0.023

SiH204-2 2.090e-007 1.692e-007 -6.680 -6.772 -0.092
—————————————————————————————— Saturation indices—--——-———————————————————

Phase SI log IAP log KT

a-Cristobalite 0.73 =-2.71 -=-3.43 8Si02
b-Cristobalite 0.28 -2.71 -2.98 8iO2

Ca (OH) 2 -6.80 15.74 22.54 Ca(OH)2

Chalcedony 1.03 -2.71 -3.74 Sio2

CSH(0.1) -0.00 -1.13 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.07 0.44 0.51 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -0.17 2.02 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.28 3.59 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.41 5.16 5.57 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -0.55 6.74 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.72 8.31 9.03 Ca0.700S8i1.00002.700:0.771H20
CSH(0.8) -0.92 9.89 10.81 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -1.02 10.41 11.43 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -1.31 12.73 14.04 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -1.44 13.03 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -1.65 13.28 14.94 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -1.90 13.49 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -2.14 13.66 15.80 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -2.39 13.81 16.20 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -2.63 13.94 16.56 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -2.85 14.05 16.90 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -3.06 14.15 17.21 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -3.27 14.24 17.50 Cal.000Si0.55602.112:1.047H20
H2 -35.79 -35.79 -0.00 H2

Lime -16.82 15.74 32.56 CaO

02 -11.54 71.58 83.13 02

Quartz 1.32 -2.71 -4.03 Si02

S102 (am) 0.00 -2.71 -2.71 Sil1.00002.000

Wollastonite -0.75 13.03 13.78 CaSiO3

£$-3(5)



JNC TN8400 2004-015

End of simulation.

Title 2 CSH(0.2)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 1

CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0

CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
S5i02(am) 0.0 0.0

CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 3
END

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -6.10 16.44 22.54 0.000e+000 0.000e+000
CSH(0.1) 0.00 -1.13 -1.13 0.000e+000 4.105e-003 4.105e-003
CSH(0.2) 0.00 0.51 0.51 1.000e+000 9.918e-001-8.161e-003
CSH(0.3) -0.03 2.16 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.07 3.80 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.13 5.44 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.20 7.09 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.30 8.73 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.43 10.38 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.51 10.92 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.68 13.36 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.81 13.66 14.48 0.000e+000 0.000e+000
CSH(1.1) -1.02 13.92 14.94 0.000e+000 0.000e+000

f+-3(6)



JNC TN8400 2004-015

CSH(1.2) -1.25 14.13 15.38 0.000e+000 0.000e+000
CSH(1.3) -1.50 14.31 15.80 0.000e+000 0.000e+000
CSH(1.4) -1.74 14.46 16.20 0.000e+000 0.000e+000
CSH(1.5) -1.97 14.59 16.56 0.000e+000 0.000e+000
CSH(1.6) -2.19 14.71 16.90 0.000e+000 0.000e+000
CSH(1.7) -2.41 14.81 17.21 0.000e+000 0.000e+000
CSH(1.8) -2.61 14.90 17.50 0.000e+000 0.000e+000
S102 (am) -0.07 -2.78 =2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition---- ———— ——————
Elements Molality Moles
Ca 1.222e-003 1.222e-003
Si 4.056e-003 4.056e-003
———————————————————————————— Description of solution-- ————= ——————
PH 9.736 Charge balance
pe 8.044 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.623e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eq/kg) = 2.444e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 162
Total H = 1.110151e+002
Total O = 5.551689e+001
———————————————————————————— Distribution of species-- ———— ——————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 5.914e-005 5.536e-005 -4.228 -4.257 -0.029
H+ 1.951e-010 1.837e-010 -9.710 -9.736 -0.026
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.222e-003
Ca+2 1.200e-003 9.297e-004 -2.921 -3.032 -0.111
CaSiH304+ 2.057e-005 1.927e-005 -4.687 -4.715 -0.028
CaHO+ 7.905e-007 7.405e-007 -6.102 -6.130 -0.028
H(0) 4.317e-039
H2 2.158e-039 2.160e-039 -38.666 -38.666 0.000
0(0) 2.547e-015
02 1.273e-015 1.274e-015 -14.895 -14.895 0.000
Si 4.056e-003
S1H304- 2.362e-003 2.213e-003 -2.627 -2.655 -0.028
H4Si04 1.673e-003 1.675e-003 -2.776 -2.776 0.000
CaSiH304+ 2.057e-005 1.927e-005 -4.687 -4.715 -0.028
S1H204-2 6.241e-007 4.806e-007 -6.205 -6.318 -0.113
—————————————————————————————— Saturation indices----- —-————= -
Phase SI log IAP log KT
a-Cristobalite 0.66 -2.78 -3.43 8Si02
b-Cristobalite 0.21 =-2.78 -2.98 Sio2
Ca (CH) 2 -6.10 16.44 22.54 Ca(OH)2
Chalcedony 0.96 -2.78 -3.74 Sio2
CSH(0.1) 0.00 -1.13 -1.13 Ca0.1005i1.00002.100:0.110H20
CSH(0.2) 0.00 0.51 0.51 Ca0.200S1i1.00002.200:0.220H20
CSH (0.3) -0.03 2.16 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.07 3.80 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.13 5.44 5.57 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -0.20 7.09 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.30 8.73 9.03 Ca0.700S8i1.00002.700:0.771H20
CSH (0.8) -0.43 10.38 10.81 Ca0.800Si1.00002.800:0.881H20
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CSH (0.833) -0.51 10.92 11.43 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.68 13.36 14.04 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.81 13.66 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -1.02 13.92 14.94 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -1.25 14.13 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -1.50 14.31 15.80 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -1.74 14.46 16.20 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -1.97 14.59 16.56 Cal.000S10.66702.334:1.056H20
CSH(1.6) -2.19 14.71 16.90 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -2.41 14.81 17.21 Cal.000810.58802.176:1.049H20
CSH(1.8) -2.61 14.90 17.50 Cal.000Si0.55602.112:1.047H20
H2 -35.56 -35.56 -0.00 H2

Lime -16.12 16.44 32.56 CaO

02 -12.01 71.12 83.13 02

Quartz 1.25 -2.78 -4.03 8SiO2

S102 (am) -0.07 -2.78 -=2.71 Si1.00002.000

Wollastonite -0.12 13.66 13.78 CaSiO3

Title 3 CSH(0.3)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) O. .0
.0
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[ecNeoNoNoNoNoNeNe]
ocNoNoNoNoNoNoNol
[eloloNeoNoloNeNe)

S102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 4
END

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5 ...

WARNING: Maximum iterations exceeded, 200
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Numerical method failed with this set of convergence parameters.
WARNING: Trying diagonal scaling ...

WARNING: Maximum iterations exceeded, 200

Numerical method failed with this set of convergence parameters.
WARNING: Trying reduced tolerance le-016 ...

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -5.85 16.69 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.03 -1.16 -1.13 0.000e+000 0.000e+000
CSH(0.2) 0.00 0.51 0.51 0.000e+000 1.302e-003 1.302e-003
CSH(0.3) -0.00 2.18 2.18 1.000e+000 9.945e-001-5.487e-003
CSH(0.4) -0.02 3.85 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.05 5.52 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.10 7.19 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.17 8.86 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.28 10.53 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.35 11.08 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.49 13.55 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.61 13.86 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.81 14.12 14.94 0.000e+000 0.000e+000
CSH(1.2) -1.05 14.34 15.38 0.000e+000 0.000e+000
CSH(1.3) -1.29 14.52 15.80 0.000e+000 0.000e+000
CSH(1.4) -1.52 14.67 16.20 0.000e+000 0.000e+000
CSH(1.5) -1.76 14.81 16.56 0.000e+000 0.000e+000
CSH(1.6) -1.98 14.92 16.90 0.000e+000 0.000e+000
CSH(1.7) -2.18 15.03 17.21 0.000e+000 0.000e+000
CSH(1.8) -2.38 15.12 17.50 0.000e+000 0.000e+000
5102 (am) -0.12 -2.83 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——-----————
Elements Molality Moles
Ca 1.386e-003 1.386e-003
Si 4.186e-003 4.186e-003
———————————————————————————— Description of solution----—-—————————————————————o
pH = 9.837 Charge balance
pe = 8.039 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.105e-003
Mass of water (kg) = 9.999%e-001
Total alkalinity (eg/kg) = 2.772e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.699e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 61
Total H = 1.110155e+002
Total O = 5.551750e+001
———————————————————————————— Distribution of species--——--——----------———o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 7.497e-005 6.990e-005 -4.125 -4.156 -0.030
H+ 1.550e-010 1.455e-010 -9.810 -9.837 -0.027
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.386e-003
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Ca+2 1.359-003 1.037e-003 -2.867 -2.984 -0.117

CaSiH304+ 2.592e-005 2.418e-005 -4.586 -4.6016 -0.030

CaHO+ 1.118e-006 1.043e-006 -5.952 -5.982 -0.030
H(0) 2.759e-039

H2 1.380e-039 1.381e-039 -38.860 -38.860 0.000
0(0) 6.232e-015

02 3.116e-015 3.119e-015 -14.506 -14.506 0.000
Si 4.186e-003

SiH304- 2.668e-003 2.490e-003 -2.574 -2.604 -0.030

H43104 1.491e-003 1.493e-003 -2.826 -2.826 0.000

CaSiH304+ 2.592e-005 2.418e-005 -4.586 -4.616 -0.030

SiH204-2 9.006e-007 6.830e-007 -6.045 -6.166 -0.120
—————————————————————————————— Saturation indices——--—————————————————————

Phase SI log IAP log KT

a-Cristobalite 0.61 -2.83 -3.43 Sio2

b-Cristobalite 0.16 -2.83 -2.98 Sio2

Ca (OH) 2 -5.85 16.69 22.54 Ca(OH)2

Chalcedony 0.91 -2.83 -3.74 Sio2

CSH(0.1) -0.03 -1.16 -1.13 Ca0.100S8i1.00002.100:0.110H20

CSH(0.2) 0.00 0.51 0.51 Ca0.200S11.00002.200:0.220H20

CSH(0.3) -0.00 2.18 2.18 Ca0.3003811.00002.300:0.330H20

CSH(0.4) -0.02 3.85 3.87 Ca0.400811.00002.400:0.440H20

CSH(0.5) -0.05 5.52 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) -0.10 7.19 7.29 Ca0.6003811.00002.600:0.661H20

CSH(0.7) -0.17 8.86 9.03 Ca0.700S11.00002.700:0.771H20

CSH(0.8) -0.28 10.53 10.81 Ca0.800S5i1.00002.800:0.881H20

CSH(0.833) -0.35 11.08 11.43 Ca0.833511.00002.833:0.917H20

CSH(0.9) -0.49 13.55 14.04 Cal.0008i1.11103.222:1.093H20

CSH(1.0) -0.61 13.86 14.48 Cal.000S8i1.00003.000:1.084H20

CSH(1.1) -0.81 14.12 14.94 Cal.000S5i0.90902.818:1.076H20

CSH(1.2) -1.05 14.34 15.38 Cal.0008i0.83302.666:1.070H20

CSH(1.3) -1.29 14.52 15.80 Cal.000S8i0.76902.538:1.065H20

CSH(1.4) -1.52 14.67 16.20 Cal.0008i0.71402.428:1.060H20

CSH(1.5) -1.76 14.81 16.56 Cal.000Si0.66702.334:1.056H20

CSH(1.6) -1.98 14.92 16.90 Cal.0005i0.62502.250:1.053H20

CSH(1.7) -2.18 15.03 17.21 Cal.000Si0.58802.176:1.049H20

CSH(1.8) -2.38 15.12 17.50 Cal.0008i0.55602.112:1.047H20

H2 -35.75 -=-35.75 -0.00 H2

Lime -15.87 16.69 32.56 CaO

02 -11.62 71.51 83.13 02

Quartz 1.20 -2.83 -4.03 Sio2

S102 (am) -0.12 -2.83 =-2.71 Sil1.00002.000

Wollastonite 0.08 13.86 13.78 CaSiO3

Title 4 CSH(0.4)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
.0
.0
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CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Si02(am) 0.0 0.0
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 5
END

TITLE

4 CSH(0.4)

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -5.53 17.01 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.10 -1.24 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.05 0.47 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.01 2.17 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.00 3.87 3.87 1.000e+000 9.948e-001-5.248e-003
CSH(0.5) -0.00 5.57 5.57 0.000e+000 1.169e-003 1.169e-003
CSH(0.6) -0.02 7.27 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.97 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.14 10.67 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.19 11.23 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.75 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.40 14.07 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.59 14.34 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.82 14.56 15.38 0.000e+000 0.000e+000
CSH(1.3) -1.05 14.75 15.80 0.000e+000 0.000e+000
CSH(1.4) -1.28 14.91 16.20 0.000e+000 0.000e+000
CSH(1.5) -1.51 15.05 16.56 0.000e+000 0.000e+000
CSH(1.6) -1.72 15.18 16.90 0.000e+000 0.000e+000
CSH(1.7) -1.93 15.28 17.21 0.000e+000 0.000e+000
CSH(1.8) -2.12 15.38 17.50 0.000e+000 0.000e+000
S102 (am) -0.23 -2.94 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——------——--———————
Elements Molality Moles
Ca 1.515e-003 1.515e-003
Si 4.079e-003 4.079e-003

pH = 9.981 Charge balance
pe = 7.947 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 4.481e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eg/kg) = 3.029e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
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Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110158e+002
Total O 5.551755e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.046e-004 9.726e-005 -3.980 -4.012 -0.032

H+ 1.117e-010 1.046e-010 -9.952 -9.981 -0.028

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.515e-003

Cat+2 1.483e-003 1.119e-003 -2.829 -2.951 -0.122

CaSiH304+ 3.029e-005 2.819e-005 -4.519 -4.550 -0.031

CaHO+ 1.683e-006 1.566e-006 -5.774 -5.805 -0.031
H(0) 2.182e-039

H2 1.091e-039 1.092e-039 -38.962 -38.962 0.000
0(0) 9.963e-015

02 4.981e-015 4.987e-015 -14.303 -14.302 0.000
Si 4.079e-003

SiH304- 2.890e-003 2.689e-003 -2.539 -2.570 -0.031

H4S104 1.157e-003 1.159e-003 -2.937 -2.936 0.000

CaSiH304+ 3.029e-005 2.819e-005 -4.519 -4.550 -0.031

SiH204-2 1.369e-006 1.026e-006 -5.864 -5.989 -0.125
—————————————————————————————— Saturation indices-————------—-—

Phase SI log IAP log KT

a-Cristobalite 0.50 -2.94 -3.43 8Si02
b-Cristobalite 0.05 =-2.94 -2.98 Sio2

Ca (OH) 2 -5.53 17.01 22.54 Ca(OCH)2

Chalcedony 0.80 =-2.94 -3.74 Sio2

CSH(0.1) -0.10 -1.24 -1.13 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -0.05 0.47 0.51 Ca0.200S11.00002.200:0.220H20
CSH (0.3) -0.01 2.17 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.00 3.87 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.00 5.57 5.57 Ca0.500S11.00002.500:0.550H20
CSH (0.6) -0.02 7.27 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.06 8.97 9.03 Ca0.700S1i1.00002.700:0.771H20
CSH (0.8) -0.14 10.67 10.81 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.19 11.23 11.43 Ca0.833Si11.00002.833:0.917H20
CSH (0.9) -0.29 13.75 14.04 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.40 14.07 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.59 14.34 14.94 Cal.0008i10.90902.818:1.076H20
CSH(1.2) -0.82 14.56 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -1.05 14.75 15.80 Cal.000S8i0.76902.538:1.065H20
CSH(1.4) -1.28 14.91 16.20 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -1.51 15.05 16.56 Cal.000S8i0.66702.334:1.056H20
CSH(1.6) -1.72 15.18 16.90 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.93 15.28 17.21 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -2.12 15.38 17.50 Cal.000S8i0.55602.112:1.047H20
H2 -35.85 -35.86 -0.00 H2

Lime -15.55 17.01 32.56 CaO

02 -11.42 71.71 83.13 02

Quartz 1.09 -2.94 -4.03 Si02

S102 (am) -0.23 -2.94 -2.71 Si1.00002.000

Wollastonite 0.29 14.07 13.78 CaSiO3

Title 5 CSH(0.5)
USE SOLUTION 1 DW
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EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH
CSH (
Si02 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 6
END
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -5.35 17.19 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.18 -1.31 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.10 0.41 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.05 2.13 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.02 3.85 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.00 5.57 5.57 1.000e+000 9.921e-001-7.898e-003
CSH(0.6) 0.00 7.29 7.29 0.000e+000 4.043e-003 4.043e-003
CSH(0.7) -0.02 9.01 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.08 10.73 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.13 11.29 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.21 13.83 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.31 14.16 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.50 14.44 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.71 14.67 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.94 14.86 15.80 0.000e+000 0.000e+000
CSH(1.4) -1.17 15.03 16.20 0.000e+000 0.000e+000
CSH(1.5) -1.39 15.17 16.56 0.000e+000 0.000e+000
CSH(1.6) -1.60 15.30 16.90 0.000e+000 0.000e+000
CSH(1.7) -1.80 15.41 17.21 0.000e+000 0.000e+000
CSH(1.8) -1.99 15.51 17.50 0.000e+000 0.000e+000
S102 (am) -0.32 -3.03 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--———-————————————————
Elements Molality Moles
Ca 1.524e-003 1.524e-003
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Si 3.856e-003 3.856e-003

pH = 10.069 Charge balance
pe = 7.810 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.508e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (egq/kg) = 3.047e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.713e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 53

Total H = 1.110158e+002
Total O = 5.551712e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.284e-004 1.194e-004 -3.891 -3.923 -0.032

H+ 9.100e-011 8.521e-011 -10.041 -10.069 -0.029

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.524e-003

Cat+2 1.491e-003 1.125e-003 -2.826 -2.949 -0.122

CaSiH304+ 3.038e-005 2.826e-005 -4.517 -4.549 -0.031

CaHO+ 2.076e-006 1.932e-006 -5.683 -5.714 -0.031
H(0) 2.725e-039

H2 1.362e-039 1.364e-039 -38.866 -38.865 0.000
0(0) 6.389e-015

02 3.194e-015 3.198e-015 -14.496 -14.495 0.000
Si 3.856e-003

SiH304- 2.883e-003 2.682e-003 -2.540 -2.571 -0.031

H4S1i04 9.407e-004 9.417e-004 -3.027 -3.026 0.000

CaSiH304+ 3.038e-005 2.826e-005 -4.517 -4.549 -0.031

SiH204-2 1.677e-006 1.256e-006 -5.776 -5.901 -0.125
—————————————————————————————— Saturation indices————---————————————————————————

Phase SI log IAP log KT

a-Cristobalite 0.41 -3.03 -3.43 Sioz2
b-Cristobalite -0.04 -3.03 -2.98 SiO2

Ca (CH) 2 -5.35 17.19 22.54 Ca(OH)2

Chalcedony 0.71 -3.03 -3.74 sio2

CSH(0.1) -0.18 -1.31 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.10 0.41 0.51 Ca0.200S8i1.00002.200:0.220H20

CSH(0.3) -0.05 2.13 2.18 Ca0.300511.00002.300:0.330H20

CSH(0.4) -0.02 3.85 3.87 Ca0.400511.00002.400:0.440H20

CSH(0.5) -0.00 5.57 5.57 Ca0.500511.00002.500:0.550H20

CSH(0.6) 0.00 7.29 7.29 Ca0.6008i1.00002.600:0.661H20

CSH(0.7) -0.02 9.01 9.03 Ca0.700S811.00002.700:0.771H20

CSH(0.8) -0.08 10.73 10.81 Ca0.800S1i1.00002.800:0.881H20
CSH(0.833) -0.13 11.29 11.43 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.21 13.83 14.04 Cal.000S8i1.11103.222:1.093H20
CSH(1.0) -0.31 14.16 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.50 14.44 14.94 Cal.000S810.90902.818:1.076H20
CSH(1.2) -0.71 14.67 15.38 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.94 14.86 15.80 Cal.000S10.76902.538:1.065H20
CSH(1.4) -1.17 15.03 16.20 Cal.000S10.71402.428:1.060H20
CSH(1.5) -1.39 15.17 16.56 Cal.000S10.66702.334:1.056H20
CSH(1.6) -1.60 15.30 16.90 Cal.000S81i0.62502.250:1.053H20
CSH(1.7) -1.80 15.41 17.21 Cal.000Si10.58802.176:1.049H20
CSH(1.8) -1.99 15.51 17.50 Cal.000Si10.55602.112:1.047H20
H2 -35.76 -35.76 -0.00 H2

Lime -15.37 17.19 32.56 CaO

02 -11.61 71.52 83.13 02
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Quartz 1.00 -3.03 -4.03 sSi0o2
S102 (am) -0.32 -3.03 -2.71 Si1.00002.000
Wollastonite 0.38 14.16 13.78 CaSiO3

Title 6 CSH(0.6)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
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Si02 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 7
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 -5.15 17.39 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.27 -1.41 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.18 0.33 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.11 2.07 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.06 3.81 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.02 5.55 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.00 7.29 7.29 1.000e+000 9.902e-001-9.776e-003
CSH(0.7) -0.00 9.03 9.03 0.000e+000 6.252e-003 6.252e-003
CSH (0.8) -0.04 10.77 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.09 11.34 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.14 13.89 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.23 14.24 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.40 14.53 14.94 0.000e+000 0.000e+000
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CSH(1.2) -0.61 14.77 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.83 14.97 15.80 0.000e+000 0.000e+000
CSH(1.4) -1.05 15.14 16.20 0.000e+000 0.000e+000
CSH(1.5) -1.27 15.29 16.56 0.000e+000 0.000e+000
CSH(1.6) -1.48 15.42 16.90 0.000e+000 0.000e+000
CSH(1.7) -1.67 15.54 17.21 0.000e+000 0.000e+000
CSH(1.8) -1.86 15.64 17.50 0.000e+000 0.000e+000
Si02 (am) -0.44 -3.15 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——---—--———-————————
Elements Molality Moles
Ca 1.489e-003 1.489e-003
Si 3.524e-003 3.523e-003
———————————————————————————— Description of solution--------——-------————
pH = 10.174 Charge balance
pe = 7.624 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.406e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (egq/kg) = 2.978e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.716e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 49
Total H = 1.110157e+002
Total O = 5.551639%e+001
———————————————————————————— Distribution of species—---—---——--—————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.631e-004 1.518e-004 -3.787 -3.819 -0.031
H+ 7.152e-011 6.701e-011 -10.146 -10.174 -0.028
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.489e-003
Ca+2 1.458e-003 1.103e-003 -2.836 -2.958 -0.121
CaSiH304+ 2.870e-005 2.672e-005 -4.542 -4.573 -0.031
CaHO+ 2.586e-006 2.408e-006 -5.587 -5.618 -0.031
H(0) 3.964e-039
H2 1.982e-039 1.984e-039 -38.703 -38.702 0.000
0(0) 3.018e-015
02 1.509e-015 1.511e-015 -14.821 -14.821 0.000
Si 3.524e-003
SiH304- 2.779%-003 2.588e-003 -2.556 -2.587 -0.031
H4S104 7.136e-004 7.144e-004 -3.147 -3.146 0.000
CaSiH304+ 2.870e-005 2.672e-005 -4.542 -4.573 -0.031
SiH204-2 2.051e-006 1.541e-006 -5.688 -5.812 -0.124
—————————————————————————————— Saturation indices—-—---——--——————————————————————
Phase SI log IAP log KT
a-Cristobalite 0.29 -3.15 -3.43 sSio2
b-Cristobalite -0.16 -3.15 -2.98 SiO2
Ca (CH) 2 -5.15 17.39 22.54 Ca(OH)2
Chalcedony 0.59 -3.15 -3.74 sSio2
CSH(0.1) -0.27 -1.41 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.18 0.33 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.11 2.07 2.18 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.06 3.81 3.87 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.02 5.55 5.57 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.00 7.29 7.29 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.00 9.03 9.03 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.04 10.77 10.81 Ca0.800Si1.00002.800:0.881H20
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CSH(0.833) -0.09
CSH(0.9) -0.14
CSH(1.0) -0.23
CSH(1.1) -0.40
CSH(1.2) -0.61
CSH(1.3) -0.83
CSH(1.4) -1.05
CSH(1.5) -1.27
CSH(1.6) -1.48
CSH(1.7) -1.67
CSH(1.8) -1.86
H2 -35.59

Lime -15.17

02 -11.93

Quartz 0.88

Si02 (am) -0.44
Wollastonite 0.46

11.34
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14.
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89
.24
.53
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.42
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64
60

17.39

71.
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-3.15

-3

14.24

.15

Title 7 CSH(0.7)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0
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5102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 8
END

11.43

14.
14.
14.
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15.
16.
16.
16.
.21
.50

17
17

04
48
94
38
80
20
56
90

Cal

Cal.
Cal.
Cal.
Cal.
Cal.
Cal.
Cal.
Cal.
Cal.
Cal.

-0.00 H2
32.56 CaO0
83.13 02
-4.03 si02
-2.71 si1.00002.000
13.78 CasiO3

Reaction step 1.

WARNING: Maximum iterations exceeded, 100

.833511

000si1.
000sil.
000s10.
000s10.
. 76902
. 71402
000s10.
000s10.
.58802
.55602

000S10
000s10

000s10
000s10

.00002.833:0.917H20

11103.
00003.

90902

83302.

66702
62502

222

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5

Using solution 1.DW
Using pure phase assemblage 1.
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Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.72 17.82 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.53 -1.66 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.39 0.12 0.51 0.000e+000 0.000e+000
CSH (0.3) -0.28 1.90 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.19 3.68 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.11 5.46 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.04 7.24 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.00 9.03 9.03 1.000e+000 9.914e-001-8.629e-003
CSH (0.8) -0.00 10.81 10.81 0.000e+000 5.871e-003 5.871e-003
CSH (0.833) -0.03 11.40 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.05 13.99 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.10 14.37 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.25 14.69 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.43 14.95 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.63 15.17 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.84 15.36 16.20 0.000e+000 0.000e+000
CSH(1.5) -1.04 15.52 16.56 0.000e+000 0.000e+000
CSH(1.6) -1.23 15.67 16.90 0.000e+000 0.000e+000
CSH(1.7) -1.42 15.79 17.21 0.000e+000 0.000e+000
CSH(1.8) -1.60 15.90 17.50 0.000e+000 0.000e+000
S102 (am) -0.74 -3.45 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—----——--———————-————————————
Elements Molality Moles
Ca 1.344e-003 1.344e-003
Si 2.758e-003 2.758e-003
———————————————————————————— Description of solution--------—---"----—--——
pH = 10.408 Charge balance
pe = 7.502 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.981e-003
Mass of water (kg) = 9.999%-001
Total alkalinity (eqg/kg) = 2.687e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 94
Total H = 1.110154e+002
Total O = 5.551456e+001
———————————————————————————— Distribution of species--—-—---—---—---——-————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.789e-004 2.603e-004 -3.555 -3.585 -0.030
H+ 4.159e-011 3.907e-011 -10.381 -10.408 -0.027
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.344e-003
Ca+2 1.317e-003 1.009e-003 -2.880 -2.996 -0.116
CaSiH304+ 2.245e-005 2.097e-005 -4.649 -4.678 -0.030
CaHO+ 4.045e-006 3.778e-006 -5.393 -5.423 -0.030
H(0) 2.360e-039
H2 1.180e-039 1.181e-039 -38.928 -38.928 0.000
0(0) 8.520e-015
02 4.260e-015 4.264e-015 -14.371 -14.370 0.000
Si 2.758e-003
SiH304- 2.376e-003 2.219e-003 -2.624 -2.654 -0.030
H4S5104 3.569e-004 3.572e-004 =3.447 -3.447 0.000
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CaSiH304+
SiH204-2

Phase

a-Cristobalite
b-Cristobalite

Ca (OH)

2

Chalcedony

CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (0.
CSH (1.
CSH(1.
CSH(1.
CSH(1.
CSH(1.
CSH (1.
CSH(1.
CSH(1.
CSH(1.
H2
Lime
02
Quartz

S102 (am)
Wollastonite

-0.01 -3.45
-0.47 -3.45
-4.72 17.82
0.29 -3.45
-0.53 -1.66
-0.39 0.12
-0.28 1.90
-0.19 3.68
-0.11 5.46
-0.04 7.24
-0.00 9.03
-0.00 10.81
-0.03 11.40
-0.05 13.99
-0.10 14.37
-0.25 14.69
-0.43 14.95
-0.63 15.17
-0.84 15.36
-1.04 15.52
-1.23 15.67
-1.42 15.79
-1.60 15.90
-35.82 -35.82
-14.74 17.82
-11.48 71.64
0.58 -3.45
-0.74 -3.45
0.59 14.37

2.245e-005 2.097e-005 -4.649 -4.678 -0.030
2.978e-006 2.267e-006 -5.526 -5.645 -0.118

SI log IAP log KT

Title 8 CSH(0.8)
USE SOLUTION 1 DW

EQUILIBRIUM PHASES
.0

CSH(O0.
CSH(O.
CSH (0.
CSH(O0.
CSH (0.
CSH(O0.
CSH(O.
CSH (0.
CSH(O.
CSH(1.
CSH(1.
CSH(1.
CSH(1.
CSH(1.
CSH(1.
CSH(1.
CSH(1.
CSH(1.

1)

N

O ~JO U WNEFE OWOW-IOo Ul W

S102 (am)
CSH (0.833)

Ca (OH)

END

2

0.

[eNoloNeoNoloNeoNoloNoNoloNolNololNoNelo)

0.0 0.0

0

[eNoNoNeoNoloNeoNoNoNoNeo oo oo NoNoRol

[eNoNoNeoNoNoNeoNoNoNoNol HeoloNoNoNoNoNe]

[eloNeoNeNoNe)

[eNoloNeoolNoNeoloNoNelol

0.0 0.0
Save Solution 9

-

-3.43 si02
-2.98 5102

22.54
-3.74
-1.13
0.51
2.18
3.87
5.57
7.29
9.03
10.81
11.43
14.04
14.48
14.94
15.38
15.80
16.20
16.56
16.90
17.21
17.50

Ca (CH) 2

S102
Ca0.100511.00002.100:0.110H20
Ca0.200511.00002.200:0.220H20
Ca0.300511.00002.300:0.330H20
Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20
Ca0.800511.00002.800:0.881H20
Ca0.833511.00002.833:0.917H20
Cal.0008i1.11103.222:1.093H20
Cal.000511.00003.000:1.084H20
Cal.000510.90902.818:1.076H20
Cal.000510.83302.666:1.070H20
Cal.000510.76902.538:1.065H20
Cal.000510.71402.428:1.060H20
Cal.000510.66702.334:1.056H20
Cal.000810.62502.250:1.053H20
Cal.00051i0.58802.176:1.049H20
Cal.00051i0.55602.112:1.047H20

-0.00 H2
32.56 CaO
83.13 02
-4.03 s1i02

-2.71

511.00002.000

13.78 CasiO3
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage--——--—---——- ————- ———=

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.28 18.26 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.84 -1.97 -1.13 0.000e+000 0.000e+000
CSH (0.2) -0.66 -0.15 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.50 1.68 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.36 3.51 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.24 5.33 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.13 7.16 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.04 8.98 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.00 10.81 10.81 1.000e+000 9.936e-001-6.429e-003
CSH (0.833) -0.02 11.41 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.04 14.04 0.000e+000 3.961e-003 3.961e-003
CSH(1.0) -0.02 14.46 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.13 14.81 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.29 15.09 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.47 15.34 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.65 15.55 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.84 15.72 16.56 0.000e+000 0.000e+000
CSH(1.6) -1.02 15.88 16.90 0.000e+000 0.000e+000
CSH(1.7) -1.19 16.02 17.21 0.000e+000 0.000e+000
CSH(1.8) -1.36 16.15 17.50 0.000e+000 0.000e+000
Si02 (am) -1.09 -3.80 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---- ————= ———=
Elements Molality Moles
Ca 1.183e-003 1.183e-003
Si 2.029e-003 2.029e-003
———————————————————————————— Description of solution----- ————= —-———=
pH = 10.651 Charge balance
pe = 7.169 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.509e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.366e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 56
Total H = 1.110151e+002
Total O = 5.551279e+001
———————————————————————————— Distribution of species----- ————— ———
Log Log Log
Species Molality Activity Molality Activity Gamma
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HO- 4.859%9e-004 4.553e-004 -3.313 -3.342 -0.028

H+ 2.370e-011 2.234e-011 -10.625 -10.651 -0.026

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.183e-003

Ca+2 1.161e-003 9.024e-004 -2.935 -3.045 -0.109

CaSiH304+ 1.564e-005 1.466e-005 -4.806 -4.834 -0.028

CaHO+ 6.304e-006 5.911e-006 -5.200 -5.228 -0.028
H(0) 3.579e-039

H2 1.790e-039 1.791e-039 -38.747 -38.747 0.000
0(0) 3.705e-015

02 1.853e-015 1.854e-015 -14.732 -14.732 0.000
Si 2.029e-003

SiH304- 1.850e-003 1.735e-003 -2.733 -2.761 -0.028

H435104 1.595e-004 1.597e-004 -3.797 -3.797 0.000

CaSiH304+ 1.564e-005 1.466e-005 -4.806 -4.834 -0.028

SiH204-2 4.009e-006 3.099e-006 -5.397 -5.509 -0.112

Phase SI log IAP log KT

a-Cristobalite -0.36 -3.80 -3.43 S5i02
b-Cristobalite -0.82 -3.80 -2.98 SiO2

Ca (OH) 2 -4.28 18.26 22.54 Ca(OH)2

Chalcedony -0.06 -3.80 -3.74 Si02

CSH(0.1) -0.84 -1.97 -1.13 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -0.66 -0.15 0.51 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -0.50 1.68 2.18 Ca0.300S8i1.00002.300:0.330H20
CSH(0.4) -0.36 3.51 3.87 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.24 5.33 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.13 7.16 7.29 Ca0.6003811.00002.600:0.661H20
CSH(0.7) -0.04 8.98 9.03 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.00 10.81 10.81 Ca0.80058i11.00002.800:0.881H20
CSH (0.833) -0.02 11.41 11.43 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.00 14.04 14.04 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.02 14.46 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.13 14.81 14.94 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -0.29 15.09 15.38 Cal.000510.83302.666:1.070H20
CSH(1.3) -0.47 15.34 15.80 Cal.0005i0.76902.538:1.065H20
CSH(1.4) -0.65 15.55 16.20 Cal.0008i10.71402.428:1.060H20
CSH(1.5) -0.84 15.72 16.56 Cal.0005i0.66702.334:1.056H20
CSH(1.6) -1.02 15.88 16.90 Cal.00035i0.62502.250:1.053H20
CSH(1.7) -1.19 16.02 17.21 Cal.0005i10.58802.176:1.049H20
CSH(1.8) -1.36 16.15 17.50 Cal.0008i0.55602.112:1.047H20
H2 -35.64 -35.64 -0.00 H2

Lime -14.30 18.26 32.56 CaO

02 -11.85 71.28 83.13 02

Quartz 0.23 -3.80 -4.03 Si02

Si02 (am) -1.09 -3.80 -2.71 Sil1.00002.000

Wollastonite 0.68 14.46 13.78 CaSiO3

Title 9 CSH(0.9)
USE SOLUTION 1 DwW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 1
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0
1
2
3
.4
5
6
7
8

eloNoNeoNolNoNeoNoNoNe]
ecNoNoNeoNoNoNeoNoNoNe]
ecNoNoNeoNoNoNeoNoNoNe]
[eloNoNeoNoNoNeoNoNoNe]

S102 (am) .
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 10
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.12 18.42 22.54 0.000e+000 0.000e+000
CSH(0.1) -0.97 -2.10 -1.13 0.000e+000 0.000e+000
CSH(0.2) -0.77 -0.26 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.60 1.58 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.44 3.42 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.30 5.27 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.18 7.11 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.08 8.95 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.03 11.40 11.43 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.04 14.04 1.000e+000 9.944e-001-5.643e-003
CSH(1.0) 0.00 14.48 14.48 0.000e+000 4.518e-003 4.518e-003
CSH(1.1) -0.10 14.84 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.25 15.14 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.39 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.61 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.79 16.56 0.000e+000 0.000e+000
CSH(1.6) -0.94 15.96 16.90 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.10 17.21 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.23 17.50 0.000e+000 0.000e+000
5102 (am) -1.24 -3.95 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——--—-"-——————————
Elements Molality Moles
Ca 1.125e-003 1.125e-003
Si 1.752e-003 1.752e-003
———————————————————————————— Description of solution-------—-—---"---------——
pH = 10.743 Charge balance
pe = 6.743 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.339e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 2.251e-003
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Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110150e+002

Total O

5.551212e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 6.002e-004 5.633e-004 -3.222 -3.249 -0.028

H+ 1.913e-011 1.806e-011 -10.718 -10.743 -0.025

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.125e-003

Cat+2 1.105e-003 8.635e-004 -2.957 -3.064 -0.107

CaSiH304+ 1.311e-005 1.231e-005 -4.882 -4.910 -0.027

CaHO+ 7.452e-006 6.998e-006 -5.128 -5.155 -0.027
H(0) 1.668e-038

H2 8.339e-039 8.346e-039 -38.079 -38.079 0.000
0(0) 1.706e-016

02 8.532e-017 8.538e-017 -16.069 -16.069 0.000
Si 1.752e-003

SiH304- 1.621e-003 1.522e-003 -2.790 -2.818 -0.027

H4S104 1.132e-004 1.132e-004 -3.946 -3.946 0.000

CaSiH304+ 1.311e-005 1.231e-005 -4.882 -4.910 -0.027

S1H204-2 4.327e-006 3.364e-006 -5.364 -5.473 -0.109
—————————————————————————————— Saturation indices-——-——----------m—

Phase SI log IAP log KT

a-Cristobalite -0.51 -3.95 -3.43 Si02
b-Cristobalite -0.96 -3.95 -2.98 SiO2

Ca (OH) 2 -4.12 18.42 22.54 Ca(OH)2

Chalcedony -0.21 -3.95 -3.74 s5io0o2

CSH(0.1) -0.97 -2.10 -1.13 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -0.77 -0.26 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.60 1.58 2.18 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.44 3.42 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.30 5.27 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.18 7.11 7.29 Ca0.6003811.00002.600:0.661H20
CSH(0.7) -0.08 8.95 9.03 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.81 Ca0.800S5i1.00002.800:0.881H20
CSH(0.833) -0.03 11.40 11.43 Ca0.833511.00002.833:0.917H20
CSH(0.9) 0.00 14.04 14.04 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.48 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.10 14.84 14.94 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.25 15.14 15.38 Cal.0005i0.83302.666:1.070H20
CSH(1.3) -0.41 15.39 15.80 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.61 16.20 Cal.00058i0.71402.428:1.060H20
CSH(1.5) -0.77 15.79 16.56 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.94 15.96 16.90 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -1.11 16.10 17.21 Cal.0008i0.58802.176:1.049H20
CSH(1.8) -1.27 16.23 17.50 Cal.000S8i0.55602.112:1.047H20
H2 -34.97 -34.97 -0.00 H2

Lime -14.14 18.42 32.56 CaO

02 -13.18 69.94 83.13 02

Quartz 0.08 -3.95 -4.03 Sio2

Si02 (am) -1.24 -3.95 -2.71 Sil1.00002.000

Wollastonite 0.69 14.48 13.78 CaSiO3

Reading input data for simulation 10.
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Title 10 CSH(1.0)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0. .0

(@]
N

O JoO U WNEFE O WOWJo U d W
[eNooNeololoNoNoloNoNeololNoNeNolNolNoNol
[ecNoNoNeoNoNoNeoNoloNoNeoNoNoNoNoNoNo o Nol
OO O OO OO OOHOOODODOOOOoOo

[eNeoloNeoNeoloNeNe]

[eleoloNeoNoloNoNeNe]

S102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 11
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.65 18.89 22.54 0.000e+000 0.000e+000
CSH(0.1) -1.39 -2.52 -1.13 0.000e+000 0.000e+000
CSH(0.2) -1.14 -0.63 0.51 0.000e+000 0.000e+000
CSH(0.3) -0.92 1.26 2.18 0.000e+000 0.000e+000
CSH(0.4) -0.72 3.15 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.53 5.03 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.37 6.92 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.22 8.81 9.03 0.000et+000 0.000e+000
CSH(0.8) -0.11 10.70 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.10 11.32 11.43 0.000et+000 0.000e+000
CSH(0.9) -0.05 13.99 14.04 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.48 14.48 1.000e+000 9.990e-001-1.036e-003
CSH(1.1) -0.06 14.88 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.17 15.21 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.31 15.50 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.46 15.74 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.62 15.95 16.56 0.000e+000 0.000e+000
CSH(1.6) -0.77 16.13 16.90 0.000e+000 0.000e+000
CSH(1.7) -0.92 16.29 17.21 0.000e+000 0.000e+000
CSH(1.8) -1.07 16.43 17.50 0.000e+000 0.000e+000
Si02 (am) -1.70 -4.41 -2.71 0.000e+000 0.000e+000
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Elements Molality Moles
Ca 1.036e-003 1.036e-003
Si 1.036e-003 1.036e-003

Description of solution--

PH 10.991 Charge balance
pe 6.800 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.074e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 2.072e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+002
Total O = 5.551045e+001
———————————————————————————— Distribution of species-- ————= ——————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.058e-003 9.956e-004 -2.975 -3.002 -0.027
H+ 1.080e-011 1.022e-011 -10.966 -10.991 -0.024
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.036e-003
Ca+2 1.017e-003 8.019e-004 -2.993 -3.096 -0.103
CaHO+ 1.220e-005 1.149e-005 -4.913 -4.940 -0.026
CaSiH304+ 7.399e-006 6.965e-006 -5.131 -5.157 -0.026
H(0) 4.106e-039
H2 2.053e-039 2.055e-039 -38.688 -38.687 0.000
0(0) 2.816e-015
02 1.408e-015 1.409e-015 -14.851 -14.851 0.000
Si 1.036e-003
SiH304- 9.852e-004 9.273e-004 -3.006 -3.033 -0.026
H43i104 3.900e-005 3.903e-005 -4.409 -4.409 0.000
CaSiH304+ 7.399e-006 6.965e-006 -5.131 -5.157 -0.026
S1iH204-2 4.615e-006 3.623e-006 -5.336 -5.441 -0.105
—————————————————————————————— Saturation indices----- ———— ——————
Phase SI log IAP log KT
a-Cristobalite -0.97 -4.41 -3.43 S5i02
b-Cristobalite -1.43 -4.41 -2.98 SiO2
Ca (OH) 2 -3.65 18.89 22.54 Ca(OH)2
Chalcedony -0.67 -4.41 -3.74 5102
CSH(0.1) -1.39 -2.52 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.14 -0.63 0.51 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -0.92 1.26 2.18 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.72 3.15 3.87 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.53 5.03 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.37 6.92 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.22 8.81 9.03 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.11 10.70 10.81 Ca0.800Sil1.00002.800:0.881H20
CSH(0.833) -0.10 11.32 11.43 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.05 13.99 14.04 Cal.0008i1.11103.222:1.093H20
CSH(1.0) 0.00 14.48 14.48 Cal.000811.00003.000:1.084H20
CSH(1.1) -0.06 14.88 14.94 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -0.17 15.21 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.31 15.50 15.80 Cal.0005i0.76902.538:1.065H20
CSH(1.4) -0.46 15.74 16.20 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.62 15.95 16.56 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.77 16.13 16.90 Cal.0008i0.62502.250:1.053H20
CSH(1.7) -0.92 16.29 17.21 Cal.000Si0.58802.176:1.049H20
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CSH(1.8) -1.07 16.43 17.50 Cal.000810.55602.112:1.047H20
H2 -35.58 -35.58 -0.00 H2

Lime -13.68 18.89 32.56 CaO

02 -11.96 71.16 83.13 02

Quartz -0.38 -4.41 -4.03 Si02

S102 (am) -1.70 -4.41 -2.71 Si1.00002.000

Wollastonite 0.69 14.48 13.78 CaSiO3

Title 11 CSH(1l.1)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH (0. 0. .0

=

[oNeololoNeoNoNoNoNe]

PR RPRPRPRPRPPRPPRPOOCOCOOCOO
WO JOUDdWNHOWOO-Io U d WN

CSH (
3102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 12
END

[eNeoloNoNeoloNoNololoNeoNoNoNoNoNoNoNe]
[eNeoloNeoNeoNoNeoNeoNoNoNoNoNoNoNoNoNoNoNo)
[eNeoNoNeoNeoNoNeoNeol oo NoNoNoNoNoNoNo N

[eNeoloNeoNeoloNeNe]

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.03 19.51 22.54 0.000e+000 0.000e+000
CSH(0.1) -1.95 -3.08 -1.13 0.000e+000 0.000e+000
CSH(0.2) -1.64 -1.13 0.51 0.000e+000 0.000e+000
CSH(0.3) -1.36 0.82 2.18 0.000e+000 0.000e+000
CSH(0.4) -1.10 2.77 3.87 0.000e+000 0.000e+000
CSH(0.5) -0.85 4.72 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.61 6.67 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.40 8.62 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.23 10.58 10.81 0.000e+000 0.000e+000
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Percent

Ca

CSH (0.833) -0.21 11.22 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.92 14.04 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.48 14.48 0.000e+000 7.402e-003 7.402e-003
CSH(1.1) -0.00 14.93 14.94 1.000e+000 9.913e-001-8.652e-003
CSH(1.2) -0.06 15.32 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.16 15.64 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.92 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.15 16.56 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.36 16.90 0.000e+000 0.000e+000
CSH(1.7) -0.66 16.55 17.21 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.71 17.50 0.000e+000 0.000e+000
S102 (am) -2.33 -5.03 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------—-—-------—————
Elements Molality Moles
Ca 1.250e-003 1.250e-003
Si 4.626e-004 4.626e-004
———————————————————————————— Description of solution--------——--"----—-————o
PH 11.268 Charge balance
pe 6.674 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.691e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 2.500e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.725e-009
error, 100*(Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 16
Total H = 1.110150e+002
Total O = 5.550968e+001
———————————————————————————— Distribution of species——--—————————————————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.015e-003 1.885e-003 -2.696 -2.725 -0.029
H+ 5.731e-012 5.395e-012 -11.242 -11.268 -0.026
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
1.250e-003
Ca+2 1.219e-003 9.418e-004 -2.914 -3.026 -0.112
CaHO+ 2.729e-005 2.555e-005 -4.564 -4.593 -0.029
CaSiH304+ 3.929e-006 3.678e-006 -5.406 -5.434 -0.029
2.037e-039
H2 1.018e-039 1.019%e-039 -38.992 -38.992 0.000
1.144e-014
02 5.719e-015 5.724e-015 -14.243 -14.242 0.000
4.626e-004
S1H304- 4.454e-004 4.170e-004 -3.351 -3.380 -0.029
H4Si04 9.260e-006 9.268e-006 -5.033 -5.033 0.000
S1H204-2 4.015e-006 3.085e-006 -5.396 -5.511 -0.114
CaSiH304+ 3.929e-006 3.678e-006 -5.406 -5.434 -0.029
—————————————————————————————— Saturation indices-———---------—
Phase SI log IAP log KT
a-Cristobalite -1.60 -5.03 -3.43 5i02
b-Cristobalite -2.05 -5.03 -2.98 SiO2
Ca (CH) 2 -3.03 19.51 22.54 Ca(OH)2
Chalcedony -1.29 -5.03 -3.74 Si02
CSH(0.1) -1.95 -3.08 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.64 -1.13 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -1.36 0.82 2.18 Ca0.300811.00002.300:0.330H20
CSH(0.4) -1.10 2.77 3.87 Ca0.400S11.00002.400:0.440H20
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Quartz
5102 (am)

Wollastonite

.85
.61
.40
.23
.21
.12
.00
.00
.06
.16
.28
.41
.54
.66
.79

-35.88
-13.05
-11.36
-1.00
-2.33

0.69

4.72
6.67
8.62
10.58
11.22
13.92
14.48
14.93
15.32
15.64
15.92
16.15
16.36
16.55
16.71
-35.89
19.51
71.77
-5.03
-5.03
14.48

Title 12 CSH(1.2)
USE SOLUTION 1 DwW

EQUILIBRIUM PHASES
0.

CSH(0.1)

O
0
s
[«
N

PR RrRrRPRRRPRROO0OOCOOCOO
O TN UTE WN R OWO®O-Jo U W

5102 (am)
CSH(0.833)
Ca(OH) 2

END

[ecNoNoNeoNoNoNoNeoloNoNeoNoNoNeoNoNoNo No}

0.0 0.0

0

O O OO OO OO O OO OOOOOo oo

[ecNoNoNoNoNoNeoN S NeolNeoNeoNoNeoNoNoNoNoNoNo)

[eNeoNoNeoNeoNoNe)

.0

[oNeoNoNoNeoNeoNoNeoNoNo)

0.0 0.0
Save Solution 13

5.57
7.29
9.03
10.81
11.43
14.04
14.48
14.94
15.38
15.80
16.20
16.56
16.90
17.21
17.50
-0.00 H2
32.56 CaO
83.13 02
-4.03 sio2

-2.71 511.00002.000

13.78 CaSiO3

Reaction step 1.

Using solution 1.DW

Using pure phase assemblage 1.

fF-3(28)

Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700811.00002.700:0.771H20
Ca0.800511.00002.

Ca0.833511.00002.
Cal.000811.11103.
Cal.000511.00003.000:1.084H20
Cal.000510.90902.
Cal.000510.83302.
Cal.000510.76902.
Cal.000810.71402.
Cal.000510.66702.
Cal.000S810.62502.
Cal.000510.58802.
Cal.000510.55602.

800:0.881H20
833:0.917H20
222:1.093H20

818:1.076H20
666:1.070H20
538:1.065H20
428:1.060H20
334:1.056H20
250:1.053H20
176:1.049H20
112:1.047H20
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Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -2.27 20.27 22.54 0.000e+000 0.000e+000
CSH(0.1) -2.71 -3.84 -1.13 0.000e+000 0.000e+000
CSH(0.2) -2.33 -1.81 0.51 0.000e+000 0.000e+000
CSH(0.3) -1.97 0.21 2.18 0.000e+000 0.000e+000
CSH(0.4) -1.63 2.24 3.87 0.000e+000 0.000e+000
CSH(0.5) -1.30 4.27 5.57 0.000e+000 0.000e+000
CSH(0.6) -0.99 6.29 7.29 0.000e+000 0.000e+000
CSH(0.7) -0.71 8.32 9.03 0.000e+000 0.000e+000
CSH (0.8) -0.46 10.35 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.41 11.02 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.75 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.08 14.40 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.00 14.93 14.94 0.000e+000 2.113e-002 2.113e-002
CSH(1.2) 0.00 15.38 15.38 1.000e+000 9.768e-001-2.322e-002
CSH(1.3) -0.05 15.76 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.08 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.21 16.36 16.56 0.000e+000 0.000e+000
CSH(1.6) -0.30 16.60 16.90 0.000e+000 0.000e+000
CSH(1.7) -0.39 16.82 17.21 0.000e+000 0.000e+000
CSH(1.8) -0.50 17.01 17.50 0.000e+000 0.000e+000
S102 (am) -3.16 -5.87 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-----——------———-——————
Elements Molality Moles
Ca 2.088e-003 2.088e-003
Si 1.332e-004 1.332e-004
———————————————————————————— Description of solution--------—-—---"""--——-———
pH 11.554 Charge balance
pe 6.324 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength 6.098e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 4.176e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations 51
Total H = 1.110166e+002
Total O = 5.551068e+001
———————————————————————————— Distribution of species----—---——---—--———-———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.960e-003 3.640e-003 -2.402 -2.439 -0.036
H+ 3.010e-012 2.794e-012 -11.521 -11.554 -0.032
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 2.088e-003
Cat+2 2.004e-003 1.452e-003 -2.698 -2.838 -0.140
CaHO+ 8.259e-005 7.603e-005 -4.083 -4.119 -0.036
CaSiH304+ 1.737e-006 1.599e-006 -5.760 -5.796 -0.036
H(0) 2.738e-039
H2 1.369e-039 1.371e-039 -38.864 -38.863 0.001
0(0) 6.320e-015
02 3.160e-015 3.164e-015 -14.500 -14.500 0.001
Si 1.332e-004
SiH304- 1.278e-004 1.176e-004 -3.894 -3.930 -0.036
S1H204-2 2.340e-006 1.680e-006 -5.631 -5.775 -0.144
CaSiH304+ 1.737e-006 1.599e-006 -5.760 -5.796 -0.036
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H4S5104 1.352e-006 1.354e-006 -5.869 -5.869 0.001

Phase SI log IAP log KT

a-Cristobalite =-2.43 -5.87 -3.43 Si02
b-Cristobalite -2.89 -5.87 -2.98 Sio02

Ca (OH) 2 -2.27 20.27 22.54 Ca(OH)2

Chalcedony -2.13 -5.87 -=-3.74 Si02

CSH(0.1) -2.71 -3.84 -1.13 Ca0.1005i1.00002.100:0.110H20
CSH(0.2) -2.33 -1.81 0.51 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -1.97 0.21 2.18 Ca0.300511.00002.300:0.330H20
CSH(0.4) -1.63 2.24 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -1.30 4.27 5.57 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -0.99 6.29 7.29 Ca0.600811.00002.600:0.661H20
CSH(0.7) -0.71 8.32 9.03 Ca0.700811.00002.700:0.771H20
CSH(0.8) -0.46 10.35 10.81 Ca0.8005i1.00002.800:0.881H20
CSH (0.833) -0.41 11.02 11.43 Ca0.8333511.00002.833:0.917H20
CSH(0.9) -0.29 13.75 14.04 Cal.000811.11103.222:1.093H20
CSH(1.0) -0.08 14.40 14.48 Cal.0008i1.00003.000:1.084H20
CSH(1.1) -0.00 14.93 14.94 Cal.000810.90902.818:1.076H20
CSH(1.2) 0.00 15.38 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.05 15.76 15.80 Cal.0008i0.76902.538:1.065H20
CSH(1.4) -0.12 16.08 16.20 Cal.000510.71402.428:1.060H20
CSH(1.5) -0.21 16.36 16.56 Cal.0005i0.66702.334:1.056H20
CSH(1.6) -0.30 16.60 16.90 Cal.000810.62502.250:1.053H20
CSH(1.7) -0.39 16.82 17.21 Cal.0005i10.58802.176:1.049H20
CSH(1.8) -0.50 17.01 17.50 Cal.0008i10.55602.112:1.047H20
H2 -35.75 -35.76 -0.00 H2

Lime -12.29 20.27 32.56 CaO

02 -11.61 71.51 83.13 02

Quartz -1.84 -5.87 -4.03 S5i02

5102 (am) -3.16 -5.87 =-2.71 Sil1.00002.000

Wollastonite 0.62 14.40 13.78 CaSiO3

Title 13 CSH(1.3)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) O. .0

(@]
N
[eNeoloNoNeoNoNoNeoNoNoNe)

PR RPRPRPRRPRRPRPOO0OO0OO0OO0 OO
O JONUIDd WNH O WOO-Io Ul bd W

CSH(1.
3102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 14
END

[eNeoloNoNoloNoNololoNeololNoNeNolNolNoNol
[eNeoloNeoNeoNoNeoNeoNoNoNeoNoNoNoNoNoNo o No)
QOO OO OHOOODODOOOOOOOoOo

[eNeoloNeoNeNe)
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Reaction step 1.

WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5

WARNING: Maximum iterations exceeded, 200

Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -1.67 20.87 22.54 0.000e+000 0.000e+000
CSH(0.1) -3.37 -4.51 -1.13 0.000e+000 0.000e+000
CSH(0.2) -2.93 -2.42 0.51 0.000e+000 0.000e+000
CSH(0.3) -2.51 -0.33 2.18 0.000e+000 0.000e+000
CSH(0.4) -2.11 1.76 3.87 0.000e+000 0.000e+000
CSH(0.5) -1.73 3.84 5.57 0.000e+000 0.000e+000
CSH(0.6) -1.36 5.93 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.01 8.02 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.70 10.11 10.81 0.000e+000 0.000e+000
CSH (0.833) -0.63 10.79 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.49 13.55 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.20 14.28 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.06 14.88 14.94 0.000e+000 0.000e+000
CSH(1.2) 0.00 15.38 15.38 0.000e+000 4.065e-002 4.065e-002
CSH(1.3) 0.00 15.80 15.80 1.000e+000 9.559e-001-4.409e-002
CSH(1.4) -0.03 16.17 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.09 16.48 16.56 0.000e+000 0.000e+000
CSH(1.6) -0.15 16.75 16.90 0.000e+000 0.000e+000
CSH(1.7) -0.22 17.00 17.21 0.000e+000 0.000e+000
CSH(1.8) -0.29 17.21 17.50 0.000e+000 0.000e+000
Si02 (am) -3.89 -6.59 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition—--———————————————————————
Elements Molality Moles
Ca 3.438e-003 3.438e-003
Si 4.256e-005 4.256e-005
———————————————————————————— Description of solution--------—---------rr—————
pH = 11.769 Charge balance
pe = 6.110 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 9.902e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 6.877e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.718e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
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Iterations =
Total H

Total O

89

1.110194e+002

= 5.551320e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 6.627e-003 5.968e-003 -2.179 -2.224 -0.045

H+ 1.865e-012 1.704e-012 -11.729 -11.769 -0.039

H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
Ca 3.438e-003

Ca+2 3.231e-003 2.171e-003 -2.491 -2.663 -0.173

CaHO+ 2.066e-004 1.864e-004 -3.685 -3.729 -0.045

CaSiH304+ 8.177e-007 7.379e-007 -6.087 -6.132 -0.045
H(0) 2.728e-039

H2 1.364e-039 1.367e-039 -38.865 -38.864 0.001
0(0) 6.346e-015

02 3.173e-015 3.180e-015 -14.499 -14.498 0.001
Si 4.256e-005

SiH304- 4.021e-005 3.629e-005 -4.396 -4.440 -0.045

S1H204-2 1.281e-006 8.498e-007 -5.892 -6.071 -0.178

CaSiH304+ 8.177e-007 7.379e-007 -6.087 -6.132 -0.045

H4Si04 2.542e-007 2.547e-007 -6.595 -6.594 0.001
—————————————————————————————— Saturation indices-------- ————

Phase SI log IAP log KT

a-Cristobalite -3.16 -6.59 -3.43 35i02

b-Cristobalite -3.61 -6.59 -2.98 Sio02

Ca (CH) 2 -1.67 20.87 22.54 Ca(OH)2

Chalcedony -2.86 -6.59 -3.74 Si02

CSH(0.1) -3.37 -4.51 -1.13 Ca0.100811.00002.100:0.110H20

CSH(0.2) -2.93 -2.42 0.51 Ca0.200S11.00002.200:0.220H20

CSH(0.3) -2.51 -0.33 2.18 Ca0.3003811.00002.300:0.330H20

CSH(0.4) -2.11 1.76 3.87 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -1.73 3.84 5.57 Ca0.500811.00002.500:0.550H20

CSH(0.6) -1.36 5.93 7.29 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -1.01 8.02 9.03 Ca0.700S1i1.00002.700:0.771H20

CSH(0.8) -0.70 10.11 10.81 Ca0.8008i1.00002.800:0.881H20

CSH (0.833) -0.63 10.79 11.43 Ca0.8333511.00002.833:0.917H20

CSH(0.9) -0.49 13.55 14.04 Cal.0008i1.11103.222:1.093H20

CSH(1.0) -0.20 14.28 14.48 Cal.0008i11.00003.000:1.084H20

CSH(1.1) -0.06 14.88 14.94 Cal.000510.90902.818:1.076H20

CSH(1.2) 0.00 15.38 15.38 Cal.000Si0.83302.666:1.070H20

CSH(1.3) 0.00 15.80 15.80 Cal.000Si0.76902.538:1.065H20

CSH(1.4) -0.03 16.17 16.20 Cal.000510.71402.428:1.060H20

CSH(1.5) -0.09 16.48 16.56 Cal.0008i10.66702.334:1.056H20

CSH(1.6) -0.15 16.75 16.90 Cal.000810.62502.250:1.053H20

CSH(1.7) -0.22 17.00 17.21 Cal.000810.58802.176:1.049H20

CSH(1.8) -0.29 17.21 17.50 Cal.0008i10.55602.112:1.047H20

H2 -35.75 -35.76 -0.00 H2

Lime -11.69 20.87 32.56 CaO

02 -11.61 71.51 83.13 02

Quartz -2.57 -6.59 -4.03 5i02

3102 (am) -3.89 -6.59 =-2.71 Sil.00002.000

Wollastonite 0.50 14.28 13.78 CaSiO3

Title 14 CSH(1.4)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

-
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PFRPRRERPRPRPEPPRPPPPRPOOOOOOOOO
O JOoO U WNEFE OWOJoUd WD -
[eNeoNoNeoNeoloNoNololoNololNo)

CSH (
S102 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 15
END

[eNeoloNoNeoloNoNeolololNeoNolNloNoNoloNoNoNol
[eNeoloNeoNeoloNoNeoNoNoNoNoNoNoNoNoNeoNoNo]
eNeoloNoNeoh S HoNoNoNoNeoNoNoNoNoNoNoNoNo]

[oNeoNoNoNe]

Reaction step 1.
WARNING: Maximum iterations exceeded, 100

Numerical method failed with this set of convergence parameters.
WARNING: Trying smaller step size, pe step size 10, 5 ...

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -1.23 21.31 22.54 0.000e+000 0.000e+000
CSH(0.1) -3.90 -5.03 -1.13 0.000e+000 0.000e+000
CSH(0.2) -3.41 -2.90 0.51 0.000e+000 0.000e+000
CSH(0.3) -2.95 -0.77 2.18 0.000e+000 0.000e+000
CSH(0.4) -2.51 1.36 3.87 0.000e+000 0.000e+000
CSH(0.5) -2.08 3.49 5.57 0.000e+000 0.000e+000
CSH(0.6) -1.66 5.62 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.27 7.75 9.03 0.000e+000 0.000e+000
CSH(0.8) -0.92 9.89 10.81 0.000e+000 0.000e+000
CSH(0.833) -0.84 10.59 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.69 13.35 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.33 14.15 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.13 14.80 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.04 15.34 15.38 0.000e+000 0.000e+000
CSH(1.3) 0.00 15.80 15.80 0.000e+000 6.507e-002 6.507e-002
CSH(1.4) -0.00 16.20 16.20 1.000e+000 9.299e-001-7.011e-002
CSH(1.5) -0.03 16.53 16.56 0.000e+000 0.000e+000
CSH(1.6) -0.07 16.83 16.90 0.000e+000 0.000e+000
CSH(1.7) -0.11 17.10 17.21 0.000e+000 0.000e+000
CSH(1.8) -0.17 17.33 17.50 0.000e+000 0.000e+000
S102 (am) -4.46 -7.16 -2.71 0.000e+000 0.000e+000
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Percent

Ca

Elements Molality Moles
Ca 5.036e-003 5.036e-003
Si 1.700e-005 1.700e-005

PH 11.924 Charge balance
re -5.600 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 1.430e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.007e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.730e-009
error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 84
Total H = 1.110225e+002
Total O = 5.551630e+001
———————————————————————————— Distribution of species----- ————= —-———=
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.651e-003 8.532e-003 -2.015 -2.069 -0.054
H+ 1.322e-012 1.192e-012 -11.879 -11.924 -0.045
H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
5.036e-003
Ca+2 4.632e-003 2.914e-003 -2.334 -2.535 -0.201
CaHO+ 4.034e-004 3.577e-004 -3.394 -3.446 -0.052
CaSiH304+ 4.298e-007 3.812e-007 -6.367 -6.419 -0.052
3.507e-016
H2 1.753e-016 1.759%-016 -15.756 -15.755 0.001
0.000e+000
02 0.000e+000 0.000e+000 -60.718 -60.717 0.001
1.700e-005
SiH304- 1.575e-005 1.397e-005 -4.803 -4.855 -0.052
SiH204-2 7.564e-007 4.676e-007 -6.121 -6.330 -0.209
CaSiH304+ 4.298e-007 3.812e-007 -6.367 -6.419 -0.052
H4Si04 6.835e-008 6.857e-008 -7.165 -7.164 0.001
—————————————————————————————— Saturation indices—----—---- ————= —-———=
Phase SI log IAP log KT
a-Cristobalite -3.73 -7.16 -3.43 5102
b-Cristobalite -4.18 -7.16 -2.98 Si0O2
Ca (OH) 2 -1.23 21.31 22.54 Ca(OH)2
Chalcedony -3.43 -7.16 -3.74 Si02
CSH(0.1) -3.90 -5.03 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -3.41 -2.90 0.51 Ca0.200S1i1.00002.200:0.220H20
CSH(0.3) -2.95 -=0.77 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -2.51 1.36 3.87 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -2.08 3.49 5.57 Ca0.500511.00002.500:0.550H20
CSH(0.6) -1.66 5.62 7.29 Ca0.600S1i1.00002.600:0.661H20
CSH(0.7) -1.27 7.75 9.03 Ca0.700Si1.00002.700:0.771H20
CSH (0.8) -0.92 9.89 10.81 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.84 10.59 11.43 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.69 13.35 14.04 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.33 14.15 14.48 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.13 14.80 14.94 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.04 15.34 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) 0.00 15.80 15.80 Cal.000510.76902.538:1.065H20
CSH(1.4) -0.00 16.20 16.20 Cal.0008i0.71402.428:1.060H20
CSH(1.5) -0.03 16.53 16.56 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.07 16.83 16.90 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.11 17.10 17.21 Cal.000Si0.58802.176:1.049H20
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CSH(1.8) -0.17 17.33
H2 -12.64 -12.65
Lime -11.25 21.31
02 -57.83 25.30
Quartz -3.14 -7.16
Si02 (am) -4.46 -7.16
Wollastonite 0.37 14.15

Title 15 CSH(1.5)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0.0 .0

O
92}
T
o
N

mFRrRrRrRrRrPRrRrPRR o000 0o O
TN WN R OWOO-Jdoy Ul W
OO OO OO OO IODIODOOOOOoOooo
OO0 OODODODODODOOOOO
OCOO0OOFHOO0OOODOODOODODOOO OO
sNeNeoleNoloNoloReloRe Nl

[oNeoNeoNe]

Si02 (am)
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 16
END

17.50 Cal.000S10.55602.112:1.047H20

-0.00 H2
32.56 CaO
83.13 02
-4.03 Si02

-2.71 si1.00002.000
13.78 CaSiO3

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Phase SI log IAP log KT
Ca (OH) 2 -0.80 21.74 22.54
CSH(0.1) -4.46 -5.59 -1.13
CSH(0.2) -3.93 -3.42 0.51
CSH(0.3) -3.42 -1.24 2.18
CSH(0.4) -2.94 0.93 3.87
CSH(0.5) -2.46 3.10 5.57
CSH(0.6) -2.01 5.28 7.29
CSH(0.7) -1.57 7.45 9.03
CSH(0.8) -1.18 9.63 10.81

Moles in assemblage

F-3(35)

OO0 O0OO0o0Oo o O

Initial Final Delta
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
.000e+000 0.000e+000
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Percent

Ca

CSH (0.833) -1.08 10.35 11.43 0.000e+000 0.000e+000
CSH(0.9) -0.93 13.11 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.50 13.98 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.25 14.68 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.11 15.27 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.03 15.77 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.00 16.20 16.20 0.000e+000 1.050e-001 1.050e-001
CSH(1.5) -0.00 16.56 16.56 1.000e+000 8.876e-001-1.124e-001
CSH(1.6) -0.01 16.89 16.90 0.000e+000 0.000e+000
CSH(1.7) -0.04 17.18 17.21 0.000e+000 0.000e+000
CSH(1.8) -0.08 17.42 17.50 0.000e+000 0.000e+000
S102 (am) -5.06 -7.77 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---————————————————m
Elements Molality Moles
Ca 7.409e-003 7.409e-003
Si 6.351e-006 6.351e-006
———————————————————————————— Description of solution-------——--—---------——
PH = 12.077 Charge balance
pe 5.572 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.067e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.482e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 89
Total H = 1.110272e+002
Total O = 5.552104e+001
———————————————————————————— Distribution of species—---—---——--——-—————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.403e-002 1.214e-002 -1.853 -1.916 -0.063
H+ 9.425e-013 8.373e-013 -12.026 -12.077 -0.051
H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
7.409e-003
Ca+2 6.631e-003 3.873e-003 -2.178 -2.412 -0.234
CaHO+ 7.784e-004 6.766e-004 -3.109 -3.170 -0.061
CaSiH304+ 2.072e-007 1.801e-007 -6.684 -6.744 -0.061
7.828e-039
H2 3.914e-039 3.932e-039 -38.407 -38.405 0.002
7.650e-016
02 3.825e-016 3.843e-016 -15.417 -15.415 0.002
6.351e-006
S1H304- 5.713e-006 4.966e-006 -5.243 -5.304 -0.061
S1H204-2 4.145e-007 2.367e-007 -6.382 -6.626 -0.243
CaSiH304+ 2.072e-007 1.801e-007 -6.684 -6.744 -0.061
H4S104 1.705e-008 1.713e-008 -7.768 -7.766 0.002
—————————————————————————————— Saturation indices—-—-—-—--—-——"———————————————————
Phase SI log IAP log KT
a-Cristobalite -4.33 -7.77 -3.43 5i02
b-Cristobalite -4.78 -7.77 -2.98 Si0O2
Ca (OH) 2 -0.80 21.74 22.54 Ca(OH)2
Chalcedony -4.03 -=7.77 -=3.74 Si02
CSH(0.1) -4.46 -5.59 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -3.93 -3.42 0.51 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -3.42 -1.24 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -2.94 0.93 3.87 Ca0.400S11.00002.400:0.440H20
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QO ~J oUW

Quartz
Si02 (am)

Wollastonite

.46
.01
.57
.18
.08
.93
.50
.25
.11
.03
.00
.00
.01
.04
-0.

08

-35.30
-10.82
-12.53
-3.74
-5.06

0.19

Title 16 CSH(1.6)
USE SOLUTION 1 DwW

EQUILIBRIUM PHASES

CSH(0.1)

Q
0
T
o
N

PFRrRrRrPRrRPRRPRPRPOO0OOCOOCOO
TN UTEWN R OWOD-Jo Ul W

5102 (am)
CSH(0.833)
Ca(OH) 2

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 1
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Save Solution 17

END

~N 0w

9.

.10
.28
.45
63

10.35

13.
13.

14

15.
15.
16.
16.
16.

17
17
-35.

21.

70.

11
98
.68
27
77
20
56
89
.18
.42
30

74

60

=7.77

-7

13.98

17

5.57
7.29
9.03
10.81
11.43
14.04
14.48
14.94
15.38
15.80
16.20
16.56
16.90
17.21
17.50

Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20
Ca0.800511.00002.800:0.881H20
Ca0.833511.00002.833:0.917H20
Cal.000S8i1.11103.222:1.093H20
Cal.000511.00003.000:1.084H20
Cal.000S8i0.90902.818:1.076H20
Cal.00058i0.83302.666:1.070H20
Cal.000510.76902.538:1.065H20
Cal.00058i0.71402.428:1.060H20
Cal.000S8i0.66702.334:1.056H20
Cal.00081i0.62502.250:1.053H20
Cal.000S8i0.58802.176:1.049H20
Cal.000510.55602.112:1.047H20

-0.00 H2
32.56 CaO0
83.13 02

-4.03
-2.71

5102
S$i1.00002.000

13.78 CaSiO3

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.
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Moles in assemblage

Final Delta
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
1.309e-001 1.309e-001
8.603e-001-1.397e-001
0.000e+000
0.000e+000
0.000e+000

Phase SI log IAP log KT Initial
Ca (CH) 2 -0.61 21.93 22.54 0.000e+000
CSH(0.1) -4.72 -5.85 -1.13 0.000e+000
CSH(0.2) -4.17 -3.66 0.51 0.000e+000
CSH(0.3) -3.65 -1.47 2.18 0.000e+000
CSH(0.4) -3.14 0.72 3.87 0.000e+000
CSH(0.5) -2.65 2.92 5.57 0.000e+000
CSH(0.6) -2.18 5.11 7.29 0.000e+000
CSH(0.7) -1.72 7.30 9.03 0.000e+000
CSH(0.8) -1.31 9.50 10.81 0.000e+000
CSH(0.833) -1.21 10.22 11.43 0.000e+000
CSH(0.9) -1.05 12.99 14.04 0.000e+000
CSH(1.0) -0.59 13.88 14.48 0.000e+000
CSH(1.1) -0.32 14.61 14.94 0.000e+000
CSH(1.2) -0.15 15.23 15.38 0.000e+000
CSH(1.3) -0.06 15.74 15.80 0.000e+000
CSH(1.4) -0.01 16.18 16.20 0.000e+000
CSH(1.5) -0.00 16.56 16.56 0.000e+000
CSH(1.6) -0.00 16.90 16.90 1.000e+000
CSH(1.7) -0.02 17.20 17.21 0.000e+000
CSH(1.8) -0.05 17.46 17.50 0.000e+000
5102 (am) -5.34 -8.05 -2.71 0.000e+000
————————————————————————————— Solution composition-------

Elements Molality Moles

Ca 8.801e-003 8.801e-003

Si 3.981e-006 3.981e-006

pH = 12.145 Charge balance
e 5.762 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.433e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.760e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 95
Total H = 1.110302e+002
Total O = 5.552390e+001
———————————————————————————— Distribution of species--——--—------"-"""-------—-
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.656e-002 1.418e-002 -1.781 -1.848 -0.067
H+ 8.126e-013 7.16%-013 -12.090 -12.145 -0.054
H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
Ca 8.801e-003
Ca+2 7.764e-003 4.376e-003 -2.110 -2.359 -0.249
CaHO+ 1.037e-003 8.929%e-004 -2.984 -3.049 -0.065
CaSiH304+ 1.443e-007 1.243e-007 -6.841 -6.906 -0.065
H(0) 2.392e-039
H2 1.196e-039 1.202e-039 -38.922 -38.920 0.002
0(0) 8.173e-015
02 4.087e-015 4.110e-015 -14.389 -14.386 0.002
Si 3.981e-006
S1H304- 3.521e-006 3.032e-006 -5.453 -5.518 -0.065
SiH204-2 3.071e-007 1.687e-007 -6.513 -6.773 -0.260
CaSiH304+ 1.443e-007 1.243e-007 -6.841 -6.906 -0.065
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H45104 8.904e-009 8.954e-009 -8.050 -8.048 0.002

Phase SI log IAP log KT

a-Cristobalite -4.61 -8.05 -3.43 5i02
b-Cristobalite -5.07 -8.05 -2.98 SiO2

Ca (OH) 2 -0.61 21.93 22.54 Ca(OH)2

Chalcedony -4.31 -8.05 -3.74 Si02

CSH(0.1) -4.72 -5.85 -1.13 Ca0.100811.00002.100:0.110H20
CSH(0.2) -4.17 -3.66 0.51 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -3.65 -1.47 2.18 Ca0.300811.00002.300:0.330H20
CSH(0.4) -3.14 0.72 3.87 Ca0.400511.00002.400:0.440H20
CSH(0.5) -2.65 2.92 5.57 Ca0.500811.00002.500:0.550H20
CSH(0.6) -2.18 5.11 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -1.72 7.30 9.03 Ca0.700S81i1.00002.700:0.771H20
CSH(0.8) -1.31 9.50 10.81 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -1.21 10.22 11.43 Ca0.833511.00002.833:0.917H20
CSH(0.9) -1.05 12.99 14.04 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.59 13.88 14.48 Cal.0008i11.00003.000:1.084H20
CSH(1.1) -0.32 14.61 14.94 Cal.0008i10.90902.818:1.076H20
CSH(1.2) -0.15 15.23 15.38 (Cal.000810.83302.666:1.070H20
CSH(1.3) -0.06 15.74 15.80 Cal.0005i0.76902.538:1.065H20
CSH(1.4) -0.01 16.18 16.20 Cal.0008i10.71402.428:1.060H20
CSH(1.5) -0.00 16.56 16.56 Cal.000810.66702.334:1.056H20
CSH(1.6) -0.00 16.90 16.90 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -0.02 17.20 17.21 Cal.000810.58802.176:1.049H20
CSH(1.8) -0.05 17.46 17.50 Cal.000510.55602.112:1.047H20
H2 -35.81 -35.81 -0.00 H2

Lime -10.63 21.93 32.56 CaO

02 -11.50 71.63 83.13 02

Quartz -4.02 -8.05 -4.03 5io02

Si02 (am) -5.34 -8.05 =-2.71 Sil1.00002.000

Wollastonite 0.10 13.88 13.78 CaSiO3

Title 17 CSH(1.7)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(0.1) 0.0 0.0
CSH(0.2) 0.0 0.0
CSH(0.3) 0.0 0.0
CSH(0.4) 0.0 0.0
CSH(0.5) 0.0 0.0
CSH(0.6) 0.0 0.0
CSH(0.7) 0.0 0.0
CSH(0.8) 0.0 0.0
CSH(0.9) 0.0 0.0
CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0
CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 1

CSH(1.8) 0.0 0.0
Si02 (am) 0.0 0.0

CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 18
END
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Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -0.35 22.19 22.54 0.000e+000 0.000e+000
CSH(0.1) -5.11 -6.24 -1.13 0.000e+000 0.000e+000
CSH (0.2) -4.53 -4.02 0.51 0.000e+000 0.000e+000
CSH(0.3) -3.98 -1.80 2.18 0.000e+000 0.000e+000
CSH(0.4) -3.45 0.42 3.87 0.000e+000 0.000e+000
CSH(0.5) -2.93 2.63 5.57 0.000e+000 0.000e+000
CSH(0.6) -2.44 4.85 7.29 0.000e+000 0.000e+000
CSH(0.7) -1.96 7.07 9.03 0.000e+000 0.000e+000
CSH (0.8) -1.52 9.29 10.81 0.000e+000 0.000e+000
CSH(0.833) -1.41 10.02 11.43 0.000e+000 0.000e+000
CSH(0.9) -1.25 12.79 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.75 13.73 14.48 0.000e+000 0.000e+000
CSH(1.1) -0.44 14.50 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.14 15.38 0.000e+000 0.000e+000
CSH(1.3) -0.12 15.68 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.05 16.15 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.02 16.54 16.56 0.000e+000 0.000e+000
CSH(1.6) 0.00 16.90 16.90 0.000e+000 1.776e-001 1.776e-001
CSH(1.7) 0.00 17.21 17.21 1.000e+000 8.112e-001-1.888e-001
CSH(1.8) -0.02 17.48 17.50 0.000e+000 0.000e+000
5102 (am) -5.75 -8.46 -2.71 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------—-—---"--————————
Elements Molality Moles
Ca 1.118e-002 1.118e-002
Si 1.991e-006 1.991e-006
———————————————————————————— Description of solution-------—----"-"-----——-—————-
PH = 12.237 Charge balance
pe = 5.480 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 3.047e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.236e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.757e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 18
Total H = 1.110345e+002
Total O = 5.552842e+001
———————————————————————————— Distribution of species--——---——-------"-----——
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.082e-002 1.756e-002 -1.681 -1.755 -0.074
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H+ 6.627e-013 5.78%9e-013 -12.179 -12.237 -0.059

H20 5.551e+001 9.995e-001 1.744 -0.000 0.000
Ca 1.118e-002

Ca+2 9.645e-003 5.163e-003 -2.016 -2.287 -0.271

CaHO+ 1.536e-003 1.304e-003 -2.814 -2.885 -0.071

CaSiH304+ 8.280e-008 7.031e-008 -7.082 -7.153 -0.071
H(0) 5.702e-039

H2 2.851e-039 2.871e-039 -38.545 -38.542 0.003
0(0) 1.431e-015

02 7.157e-016 7.207e-016 -15.145 -15.142 0.003
Si 1.991e-006

SiH304- 1.712e-006 1.454e-006 -5.766 -5.837 -0.071

SiH204-2 1.928e-007 1.002e-007 -6.715 -6.999 -0.284

CaSiH304+ 8.280e-008 7.031e-008 -7.082 -7.153 -0.071

H43104 3.444e-009 3.468e-009 -8.463 -8.460 0.003
—————————————————————————————— Saturation indices----- ———— ——————

Phase SI log IAP log KT

a-Cristobalite -5.03 -8.46 -3.43 S5i02

b-Cristobalite -5.48 -8.46 -2.98 Si0O2

Ca (OH) 2 -0.35 22.19 22.54 Ca(OH)2

Chalcedony -4.72 -8.46 -3.74 Si02

CSH(0.1) -5.11 -6.24 -1.13 Ca0.1005i1.00002.100:0.110H20

CSH(0.2) -4.53 -4.02 0.51 Ca0.200S11.00002.200:0.220H20

CSH(0.3) -3.98 -1.80 2.18 Ca0.3003811.00002.300:0.330H20

CSH(0.4) -3.45 0.42 3.87 Ca0.400811.00002.400:0.440H20

CSH(0.5) -2.93 2.63 5.57 Ca0.500811.00002.500:0.550H20

CSH(0.6) -2.44 4.85 7.29 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -1.96 7.07 9.03 Ca0.700S8i1.00002.700:0.771H20

CSH(0.8) -1.52 9.29 10.81 Ca0.800S11.00002.800:0.881H20

CSH (0.833) -1.41 10.02 11.43 Ca0.8335i1.00002.833:0.917H20

CSH(0.9) -1.25 12.79 14.04 Cal.0008i11.11103.222:1.093H20

CSH(1.0) -0.75 13.73 14.48 Cal.0008i11.00003.000:1.084H20

CSH(1.1) -0.44 14.50 14.94 Cal.0008i0.90902.818:1.076H20

CSH(1.2) -0.24 15.14 15.38 (Cal.000810.83302.666:1.070H20

CSH(1.3) -0.12 15.68 15.80 Cal.0005i0.76902.538:1.065H20

CSH(1.4) -0.05 16.15 16.20 Cal.0008i0.71402.428:1.060H20

CSH(1.5) -0.02 16.54 16.56 Cal.000510.66702.334:1.056H20

CSH(1.6) 0.00 16.90 16.90 Cal.000Si0.62502.250:1.053H20

CSH(1.7) 0.00 17.21 17.21 Cal.000Si0.58802.176:1.049H20

CSH(1.8) -0.02 17.48 17.50 Cal.0005i0.55602.112:1.047H20

H2 -35.43 -35.44 -0.00 H2

Lime -10.37 22.19 32.56 CaO

02 -12.26 70.87 83.13 02

Quartz -4.43 -8.46 -4.03 SiO2

Si02 (am) -5.75 -8.46 -2.71 Sil.00002.000

Wollastonite -0.06 13.73 13.78 CaSiO3

Title 18 CSH(1.8)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(0.1) 0. .0

Q
0
jas}
o
N

O W o Jo) Ul W
[cNeoNoNolNoloNoNeNol
cNoNoNeoNoNoNoNeoNoNo]
ocNoNoNoNoNoNoNoNoNo]
[eNeoNoNoNoloNoNeNol
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[eNeoNeoNeoNoNoNe)

1
2
3
.4
5
6
7
8

[ecNeoNoNoNoNoNeoNoNo
O OO OO OOooOo
e NoNoNoNoNoNoNoe]

S102 (am) .0
CSH(0.833) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 19

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.02 22.52 22.54 0.000e+000 0.000e+000
CSH(0.1) -5.65 -6.78 -1.13 0.000e+000 0.000e+000
CSH(0.2) -5.04 -4.53 0.51 0.000e+000 0.000e+000
CSH(0.3) -4.46 -2.27 2.18 0.000e+000 0.000e+000
CSH(0.4) -3.89 -0.02 3.87 0.000e+000 0.000e+000
CSH(0.5) -3.34 2.23 5.57 0.000e+000 0.000e+000
CSH(0.6) -2.81 4.48 7.29 0.000e+000 0.000e+000
CSH(0.7) -2.29 6.74 9.03 0.000e+000 0.000e+000
CSH(0.8) -1.82 8.99 10.81 0.000e+000 0.000e+000
CSH(0.833) -1.70 9.73 11.43 0.000e+000 0.000e+000
CSH(0.9) -1.55 12.49 14.04 0.000e+000 0.000e+000
CSH(1.0) -0.98 13.49 14.48 0.000et+000 0.000e+000
CSH(1.1) -0.62 14.31 14.94 0.000e+000 0.000e+000
CSH(1.2) -0.38 15.00 15.38 0.000et+000 0.000e+000
CSH(1.3) -0.22 15.58 15.80 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.08 16.20 0.000e+000 0.000e+000
CSH(1.5) -0.06 16.50 16.56 0.000e+000 0.000e+000
CSH(1.0) -0.02 16.88 16.90 0.000e+000 0.000e+000
CSH(1.7) 0.00 17.21 17.21 0.000e+000 2.673e-001 2.673e-001
CSH(1.8) 0.00 17.50 17.50 1.000e+000 7.174e-001-2.826e-001
Si02 (am) -6.33 -9.03 -2.71 0.000et+000 0.000e+000
————————————————————————————— Solution composition---—---——--————————————————————
Elements Molality Moles
Ca 1.538e-002 1.538e-002
Si 7.559e-007 7.559e-007
———————————————————————————— Description of solution--------——--——"--—————————————
pH = 12.360 Charge balance
pe = 5.485 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 4.102e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 3.077e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
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Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 25
Total H = 1.110436e+002

Total O 5.553717e+001

———————————————————————————— Distribution of species—-- ———— ——————

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.820e-002 2.326e-002 -1.550 -1.633 -0.084

H+ 5.070e-013 4.370e-013 -12.295 -12.360 -0.065

H20 5.551e+001 9.993e-001 1.744 -0.000 0.000
Ca 1.538e-002

Ca+2 1.282e-002 6.382e-003 -1.892 -2.195 -0.303

CaHO+ 2.565e-003 2.136e-003 -2.591 -2.670 -0.080

CaSiH304+ 3.705e-008 3.085e-008 =7.431 -7.511 -0.080
H(0) 3.178e-039

H2 1.589e-039 1.604e-039 -38.799 -38.795 0.004
0(0) 4.573e-015

02 2.286e-015 2.308e-015 -14.641 -14.637 0.004
Si 7.559e-007

SiH304- 6.199e-007 5.162e-007 -6.208 -6.287 -0.080

SiH204-2 9.804e-008 4.714e-008 -7.009 =-7.327 -0.318

CaSiH304+ 3.705e-008 3.085e-008 =7.431 -7.511 -0.080

H45104 9.205e-010 9.292e-010 -9.036 -9.032 0.004
—————————————————————————————— Saturation indices----- —-———= —————

Phase SI log IAP log KT

a-Cristobalite -5.60 -9.03 -3.43 sS5i02
b-Cristobalite -6.05 -9.03 -2.98 SiO2

Ca (CH) 2 -0.02 22.52 22.54 Ca(OH)2

Chalcedony -5.29 -9.03 -3.74 5102

CSH(0.1) -5.65 -6.78 -1.13 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -5.04 -4.53 0.51 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -4.46 -2.27 2.18 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -3.89 -0.02 3.87 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -3.34 2.23 5.57 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -2.81 4.48 7.29 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -2.29 6.74 9.03 Ca0.700S8i1.00002.700:0.771H20
CSH(0.8) -1.82 8.99 10.81 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -1.70 9.73 11.43 Ca0.833511.00002.833:0.917H20
CSH (0.9) -1.55 12.49 14.04 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.98 13.49 14.48 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.62 14.31 14.94 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.38 15.00 15.38 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.22 15.58 15.80 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.12 16.08 16.20 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.06 16.50 16.56 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.02 16.88 16.90 Cal.000Si0.62502.250:1.053H20
CSH(1.7) 0.00 17.21 17.21 Cal.000Si10.58802.176:1.049H20
CSH(1.8) 0.00 17.50 17.50 Cal.000Si0.55602.112:1.047H20
H2 -35.68 -35.69 -0.00 H2

Lime -10.04 22.52 32.56 CaO

02 -11.75 71.38 83.13 02

Quartz -5.00 -9.03 -4.03 Si02

S102 (am) -6.33 -9.03 -2.71 Si1.00002.000

Wollastonite -0.29 13.49 13.78 CaSiO3
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Input file: Reardon Model Input.pgi
Output file: Reardon Model Input.pgo

Database file: spron phc kai.txt

SOLUTION MASTER SPECIES

SOLUTION SPECIES

PHASES
END

DATABASE: spron phc kai.txt

Title C-S-H Dissolution using data from Reardon model

PHASES
CSH(1.0)

Ca 1.0 Si 1.0 0 3.0

log K -8.918
CSH(1.1)

Ca 1.1 51 1.0

log K -9.749
CSH(1.2)

Ca 1.2 51 1.0

log k -10.
CSH(1.3)

Ca 1.3 81 1.0

log k -11.
CSH(1.4)

Ca 1.4 5i 1.0

log k -11.
CSH(1.5)

Ca 1.5 51 1.0

log k -12.
CSH(1.6)

Ca 1.6 Si 1.0

log k -12.
CSH(1.7)

Ca 1.7 Si 1.0

log K -13.
CSH(1.8)

Ca 1.8 51 1.0

log K -13.848
Ca (OH) 2

Ca(OH)2 =

log k -5.19
SOLUTION 1 DW
units mol/L
PpH 7
Title 2 CSH(1.0)

o 3.

USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(1.0) O.
1.1

)
)
)
)
)
)
)
)

O J o U W N
SNeoNoNoNoNeoNeoNoNoNe)

0
0
0
0
0.
0
0
0
0

Ca (OH) 2
Save Solution
END

WO oooooooor

SNeoNeNeoNoNoNoNoNoNe)

8

Ca+2 + 2 HO-

1

.0 H20 + 1.0

.1 H20 + 1.0

.2 H20 + 1.0

.3 H20 + 1.0

.4 H20 + 1.0

.5 H20 + 1.0

.6 H20 + 1.0

.7 H20 + 1.0

.8 H20 + 1.0

f-4(2)

H20

H20

1.0 Ca+2 + 1.0 SiH304- + 1.0 HO-

1.1 Ca+2 + 1.0 SiH304- + 1.2 HO-

H20= 1.2 Cat2 + 1.0 SiH304- + 1.4 HO-

H20

H20

H20

H20

H20

H20

1.3 Ca+2 + 1.0 SiH304- + 1.6 HO-

1.4 Ca+2

1.5 Ca+2

1.6 Cat+2

1.7 Cat+2

1.8 Ca+2

1.

1.

1.

1.

1.

0

0

0

0

0

SiH304-

S1iH304-

S1H304-

S1H304-

S1H304-

+

+

+

+

1.8 HO-

2.0 HO-

2.2 HO-

2.4 HO-

2.6 HO-
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2 CSH(1.0)

Elements Molality Moles

Pure water

pH = 7.000
pe = 4.000
Activity of water = 1.000
Ionic strength = 1.009e-007
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 1.715e-009
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100*(Cat-|An|)/(Cat+|An|) = -0.85
Iterations = 0
Total H = 1.110124e+002

Total O = 5.550622e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.018e-007 1.017e-007 -6.992 -6.993 -0.000

H+ 1.001e-007 1.000e-007 =7.000 -7.000 -0.000

H20 5.551e+001 1.000e+000 1.744 0.000 0.000
H(O0) 1.565e-025

H2 7.823e-026 7.823e-026 -25.107 -25.107 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -42.012 -42.012 0.000
—————————————————————————————— Saturation indices-———---------———m

Phase SI log IAP log KT

H2 -22.00 -22.00 -0.00 H2

02 -39.13 44.00 83.13 02

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage-—-——————————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.70 19.09 22.80 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.69 14.69 1.000e+000 9.988e-001-1.235e-003
CSH(1.1) -0.06 16.60 16.66 0.000e+000 0.000e+000
CSH(1.2) -0.16 18.51 18.67 0.000e+000 0.000e+000
CSH(1.3) -0.36 20.42 20.77 0.000e+000 0.000e+000
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CSH(1.4) -0.62 22.33 22.95 0.000e+000 0.000e+000
CSH(1.5) -0.95 24.24 25.18 0.000e+000 0.000e+000
CSH(1.6) -1.32 26.15 27.47 0.000e+000 0.000e+000
CSH(1.7) -1.74 28.05 29.79 0.000e+000 0.000e+000
CSH(1.8) -2.18 29.96 32.15 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--————————————————————
Elements Molality Moles
Ca 1.235e-003 1.235e-003
Si 1.235e-003 1.235e-003
———————————————————————————— Description of solution-------——--——"—-—————————————
pH = 11.061 Charge balance
pe 6.729 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.657e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.470e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.716e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110149e+002
Total O = 5.551116e+001
———————————————————————————— Distribution of species----—---—--------—--———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.251e-003 1.171e-003 -2.903 -2.932 -0.029
H+ 9.225e-012 8.687e-012 -11.035 -11.061 -0.026
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.235e-003
Cat+2 1.208e-003 9.345e-004 -2.918 -3.029 -0.111
CaHO+ 1.681e-005 1.574e-005 -4.774 -4.803 -0.028
CaSiH304+ 1.032e-005 9.661e-006 -4.987 -5.015 -0.028
H(0) 4.105e-039
H2 2.052e-039 2.054e-039 -38.688 -38.687 0.000
0(0) 2.816e-015
02 1.408e-015 1.409%e-015 -14.851 -14.851 0.000
Si 1.235e-003
SiH304- 1.179%9e-003 1.104e-003 -2.929 -2.957 -0.028
H4S104 3.947e-005 3.950e-005 -4.404 -4.403 0.000
CaSiH304+ 1.032e-005 9.661e-006 -4.987 -5.015 -0.028
SiH204-2 6.593e-006 5.071e-006 -5.181 -5.295 -0.114
—————————————————————————————— Saturation indices-—-—-—-—---------
Phase SI log IAP log KT
a-Cristobalite -0.97 -4.40 -3.43 3i02
b-Cristobalite -1.42 -4.40 -2.98 SiO2
Ca (CH) 2 -3.70 19.09 22.80 Ca(OH)2
Chalcedony -0.67 -4.40 -3.74 5i02
CSH(1.0) 0.00 14.69 14.69 Cal.0Si1.003.0:1.0H20
CSH(1.1) -0.06 16.60 16.66 Cal.l1Sil.003.1:1.1H20
CSH(1.2) -0.16 18.51 18.67 Cal.2S5il.003.2:1.2H20
CSH(1.3) -0.36  20.42 20.77 Cal.3Sil.003.3:1.3H20
CSH(1.4) -0.62 22.33 22.95 Cal.4Sil.003.4:1.4H20
CSH(1.5) -0.95 24.24 25.18 Cal.5Sil.003.5:1.5H20
CSH(1.6) -1.32 26.15 27.47 Cal.6Sil.003.6:1.6H20
CSH(1.7) -1.74 28.05 29.79 Cal.7S5il.003.7:1.7H20
CSH(1.8) -2.18 29.96 32.15 Cal.8Sil.003.8:1.8H20
H2 -35.58 -35.58 -0.00 H2
Lime -13.47 19.09 32.56 CaO
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02 -11.96 71.16 83.13 02
Quartz -0.37 -4.40 -4.03 Si02
Wollastonite 0.91 14.69 13.78 CaSiO3

Title 3 CSH(1.1)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(1.0) 0.0
1.1

oNeoNoNoNeoNoNoNe]
OO OO OO oo

)
.2)
3)
4)
.5)
6)
7)
8)

SCoooocoooo oo

Ca(OH)2 0.0
Save Solution
END

PO ococoocoococoocor o

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage-————---————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 -3.12 19.68 22.80 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.69 14.69 0.000e+000 8.102e-003 8.102e-003
CSH(1.1) -0.00 16.66 16.66 1.000e+000 9.913e-001-8.689e-003
CSH(1.2) -0.05 18.62 18.67 0.000e+000 0.000e+000
CSH(1.3) -0.18 20.59 20.77 0.000e+000 0.000e+000
CSH(1.4) -0.39 22.56 22.95 0.000e+000 0.000e+000
CSH(1.5) -0.66 24.53 25.18 0.000e+000 0.000e+000
CSH(1.6) -0.97 26.49 27.47 0.000e+000 0.000e+000
CSH(1.7) -1.33 28.46 29.79 0.000e+000 0.000e+000
CSH(1.8) -1.72 30.43 32.15 0.000e+000 0.000e+000

————————————————————————————— Solution composition-------——------————————

Elements Molality Moles

Ca 1.456e-003 1.456e-003

Si 5.870e-004 5.870e-004

pH = 11.322 Charge balance
pe = 6.571 Adjusted to redox equilibrium
Activity of water = 1.000

Ionic strength = 4.291e-003
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Mass of water (kg) = 1.000e+000
Total alkalinity (egq/kg) = 2.912e-003

Total carbon (mol/kg) = 0.000e+000

Total CO2 (mol/kg) = 0.000e+000

Temperature (deg C) = 25.000

Electrical balance (eq) = -1.718e-009

Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00

Iterations = 16

Total H = 1.110153e+002
Total O = 5.551030e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.294e-003 2.136e-003 -2.639 -2.670 -0.031

H+ 5.079e-012 4.762e-012 -11.294 -11.322 -0.028

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.456e-003

Ca+2 1.415e-003 1.074e-003 -2.849 -2.969 -0.120

CaHO+ 3.541e-005 3.299e-005 -4.451 -4.482 -0.031

CaSiH304+ 5.683e-006 5.296e-006 -5.245 -5.276 -0.031
H(0) 2.556e-039

H2 1.278e-039 1.279%e-039 -38.893 -38.893 0.000
0(0) 7.258e-015

02 3.629e-015 3.633e-015 -14.440 -14.440 0.000
Si 5.870e-004

SiH304- 5.652e-004 5.266e-004 -3.248 -3.278 -0.031

H4S104 1.032e-005 1.033e-005 -4.986 -4.986 0.000

SiH204-2 5.853e-006 4.413e-006 -5.233 -5.355 -0.123

CaSiH304+ 5.683e-006 5.296e-006 -5.245 -5.276 -0.031
—————————————————————————————— Saturation indices————-—-————————————————————————

Phase SI log IAP log KT

a-Cristobalite =-1.55 -4.99 -3.43 Si02
b-Cristobalite -2.00 -4.99 -2.98 SiO2

Ca (OH) 2 -3.12 19.68 22.80 Ca(OH)2

Chalcedony -1.25 -4.99 -3.74 s5i02

CSH(1.0) 0.00 14.69 14.69 Cal.0Si1.003.0:1.0H20
CSH(1.1) -0.00 16.66 16.66 Cal.1Sil.003.1:1.1H20
CSH(1.2) -0.05 18.62 18.67 Cal.2Sil1.003.2:1.2H20
CSH(1.3) -0.18 20.59 20.77 Cal.3Sil1.003.3:1.3H20
CSH(1.4) -0.39 22.56 22.95 Cal.4Sil1.003.4:1.4H20
CSH(1.5) -0.66 24.53 25.18 Cal.5Sil.003.5:1.5H20
CSH(1.6) -0.97 26.49 27.47 Cal.6Sil.003.6:1.6H20
CSH(1.7) -1.33 28.46 29.79 Cal.7S5il1.003.7:1.7H20
CSH(1.8) -1.72 30.43 32.15 Cal.8Sil1.003.8:1.8H20
H2 -35.78 -35.79 -0.00 H2

Lime -12.89 19.68 32.56 CaO

02 -11.55 71.57 83.13 02

Quartz -0.96 -4.99 -4.03 Si02

Wollastonite 0.91 14.69 13.78 CaSiO3

Title 4 CSH(1.2)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0
CSH(1.2) 0.0 1.0
CSH(1.3) 0.0 0.0
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oo ooo
oo ooo
SCooooo

Ca(CH)2 0.0
Save Solution
END

G0oocoocooo

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage-—--———-—————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -2.64 20.16 22.80 0.000e+000 0.000e+000
CSH(1.0) -0.05 14.64 14.69 0.000e+000 0.000e+000
CSH(1.1) 0.00 16.66 16.66 0.000e+000 1.627e-002 1.627e-002
CSH(1.2) -0.00 18.67 18.67 1.000e+000 9.835e-001-1.654e-002
CSH(1.3) -0.08 20.69 20.77 0.000e+000 0.000e+000
CSH(1.4) -0.24 22.70 22.95 0.000e+000 0.000e+000
CSH(1.5) -0.46 24.72 25.18 0.000e+000 0.000e+000
CSH(1.6) -0.73 26.73 27.47 0.000e+000 0.000e+000
CSH(1.7) -1.04 28.75 29.79 0.000e+000 0.000e+000
CSH(1.8) -1.38 30.77 32.15 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---—————————————————
Elements Molality Moles
Ca 1.952e-003 1.952e-003
Si 2.707e-004 2.707e-004
———————————————————————————— Description of solution------——-——————————————ee——o
pH = 11.509 Charge balance
pe = 6.335 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 5.712e-003
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 3.903e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.722e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110163e+002
Total O = 5.551066e+001
———————————————————————————— Distribution of species--—-—--——---—---——-——————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.561e-003 3.282e-003 -2.448 -2.484 -0.035
H+ 3.331e-012 3.099%e-012 -11.477 -11.509 -0.031
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
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Ca 1.952e-003
Ca+2 1.878e-003 1.373e-003 -2.726 -2.862 -0.136
CaHO+ 7.026e-005 6.484e-005 -4.153 -4.188 -0.035
CaSiH304+ 3.344e-006 3.085e-006 -5.476 -5.511 -0.035
H(0) 3.211e-039
H2 1.606e-039 1.608e-039 -38.794 -38.794 0.001
0(0) 4.595e-015
02 2.298e-015 2.301e-015 -14.639 -14.638 0.001
Si 2.707e-004
SiH304- 2.600e-004 2.400e-004 -3.585 -3.620 -0.035
SiH204-2 4.262e-006 3.090e-006 -5.370 -5.510 -0.140
CaSiH304+ 3.344e-006 3.085e-006 -5.476 -5.511 -0.035
H435i104 3.059e-006 3.063e-006 -5.514 -5.514 0.001
—————————————————————————————— Saturation indices—-—---——---—---———————————
Phase SI log IAP log KT

a-Cristobalite =-2.08 -5.51 -3.43 Si02
b-Cristobalite -2.53 -5.51 -2.98 SiO2

Ca (OH) 2 -2.64 20.16 22.80 Ca(OH)2

Chalcedony -1.78 -=5.51 -3.74 sS5io0O2

CSH(1.0) -0.05 14.64 14.69 Cal.0Si1.003.0:1.0H20
CSH(1.1) 0.00 16.66 16.66 Cal.1Sil.003.1:1.1H20
CSH(1.2) -0.00 18.67 18.67 Cal.2S8i1.003.2:1.2H20
CSH(1.3) -0.08 20.69 20.77 Cal.3S11.003.3:1.3H20
CSH(1.4) -0.24 22.70 22.95 Cal.4Si1.003.4:1.4H20
CSH(1.5) -0.46 24.72 25.18 Cal.5Si1.003.5:1.5H20
CSH(1.6) -0.73 26.73 27.47 Cal.6Si1.003.6:1.6H20
CSH(1.7) -1.04 28.75 29.79 Cal.7Si1.003.7:1.7H20
CSH(1.8) -1.38 30.77 32.15 Cal.8Si1.003.8:1.8H20
H2 -35.68 -35.69 -0.00 H2

Lime -12.41 20.16 32.56 CaO

02 -11.75 71.37 83.13 02

Quartz -1.49 -5.51 -4.03 si02

Wollastonite 0.86 14.64 13.78 CaSiO3

Title 5 CSH(1.3)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(1.0) 0.0
CSH(1.1

oNeoloNoNoNoNoNe]
[eNeoloNoNeoloNeNe]

)
2)
3)
4)

.5)
6)
7)
8)

SNeoNeoNeoNeoNeoNoNoNoNe)

Ca(OH)2 0.0
Save Solution
END

BEeNoNeoNoNoNeoltNoNoNe)

Reaction step 1.
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Using solution 1.DW
Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage————————————————————————————————
Moles in assemblage
Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -1.79 21.01 22.80 0.000e+000 0.000e+000
CSH(1.0) -0.22 14.47 14.69 0.000e+000 0.000e+000
CSH(1.1) -0.08 16.57 16.66 0.000e+000 0.000e+000
CSH(1.2) 0.00 18.67 18.67 0.000e+000 3.788e-002 3.788e-002
CSH(1.3) 0.00 20.77 20.77 1.000e+000 9.621e-001-3.794e-002
CSH(1.4) -0.08 22.87 22.95 0.000e+000 0.000e+000
CSH(1.5) -0.21 24.97 25.18 0.000e+000 0.000e+000
CSH(1.6) -0.39 27.07 27.47 0.000e+000 0.000e+000
CSH(1.7) -0.62 29.18 29.79 0.000e+000 0.000e+000
CSH(1.8) -0.87 31.28 32.15 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——------———-—————
Elements Molality Moles
Ca 3.860e-003 3.860e-003
Si 5.490e-005 5.490e-005

pH = 11.815 Charge balance
pe 5.979 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.107e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 7.719e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.704e-009
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 53
Total H = 1.110202e+002
Total O = 5.551405e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 7.410e-003 6.637e-003 -2.130 -2.178 -0.048

H+ 1.683e-012 1.532e-012 -11.774 -11.815 -0.041

H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
Ca 3.860e-003

Cat+2 3.606e-003 2.377e-003 -2.443 -2.624 -0.181

CaHO+ 2.528e-004 2.270e-004 -3.597 -3.644 -0.047

CaSiH304+ 1.149e-006 1.031e-006 -5.940 -5.987 -0.047
H(0) 4.028e-039

H2 2.014e-039 2.019e-039 -38.696 -38.695 0.001
0(0) 2.909e-015

02 1.454e-015 1.458e-015 -14.837 -14.836 0.001
Si 5.490e-005

SiH304- 5.161e-005 4.634e-005 -4.287 -4.334 -0.047

SiH204-2 1.857e-006 1.207e-006 -5.731 -5.918 -0.187

CaSiH304+ 1.149e-006 1.031e-006 -5.940 -5.987 -0.047

H45i04 2.917e-007 2.925e-007 -6.535 -6.534 0.001
—————————————————————————————— Saturation indices-———----------———————

Phase SI log IAP log KT

a-Cristobalite -3.10 -6.53 -3.43 S5i02
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b-Cristobalite -3.55 -6.53 -2.98 Si02

Ca (OH) 2 -1.79 21.01 22.80 Ca(OH)2

Chalcedony -2.80 -6.53 -3.74 Si02

CSH(1.0) -0.22 14.47 14.69 Cal.0Si1.003.0:1.0H20
CSH(1.1) -0.08 16.57 16.66 Cal.l1Si1.003.1:1.1H20
CSH(1.2) 0.00 18.67 18.67 Cal.2511.003.2:1.2H20
CSH(1.3) 0.00 20.77 20.77 Cal.35i1.003.3:1.3H20
CSH(1.4) -0.08 22.87 22.95 Cal.4Si1.003.4:1.4H20
CSH(1.5) -0.21 24.97 25.18 Cal.5Sil1.003.5:1.5H20
CSH(1.6) -0.39 27.07 27.47 Cal.6Si1.003.6:1.6H20
CSH(1.7) -0.62 29.18 29.79 Cal.7Si1.003.7:1.7H20
CSH(1.8) -0.87 31.28 32.15 Cal.8Si1.003.8:1.8H20
H2 -35.58 -35.59 -0.00 H2

Lime -11.56 21.01 32.56 CaO

02 -11.95 71.18 83.13 02

Quartz -2.51 -6.53 -4.03 35i02

Wollastonite 0.69 14.47 13.78 CaSiO3

Title 6 CSH(1.4)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0
CSH(1.2) 0.0 0.0
CSH(1.3) 0.0 0.0
CSH(1.4) 0.0 1.0
CSH(1.5) 0.0 0.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 7
END

TITLE

6 CSH(1.4)

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -1.04 21.76 22.80 0.000e+000 0.000e+000
CSH(1.0) -0.44 14.25 14.69 0.000e+000 0.000e+000
CSH(1.1) -0.24 16.42 16.66 0.000e+000 0.000e+000
CSH(1.2) -0.08 18.60 18.67 0.000e+000 0.000e+000
CSH(1.3) -0.00 20.77 20.77 0.000e+000 7.486e-002 7.486e-002
CSH(1.4) 0.00 22.95 22.95 1.000e+000 9.251e-001-7.487e-002
CSH(1.5) -0.06 25.12 25.18 0.000e+000 0.000e+000
CSH(1.6) -0.17 27.30 27.47 0.000e+000 0.000e+000
CSH(1.7) -0.31 29.48 29.79 0.000e+000 0.000e+000
CSH(1.8) -0.50 31.65 32.15 0.000e+000 0.000e+000
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Percent

Ca

Elements Molality Moles
Ca 7.502e-003 7.502e-003
Si 1.163e-005 1.163e-005

pH = 12.082 Charge balance
pe 5.798 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.092e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 1.500e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
error, 100* (Cat-|An|)/ (Cat+|An|) = -0.00
Iterations = 19
Total H = 1.110274e+002
Total O = 5.552124e+001
——————————————————— Distribution of species----—--—-——-——-———————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.420e-002 1.228e-002 -1.848 -1.911 -0.063
H+ 9.328e-013 8.283e-013 -12.030 -12.082 -0.052
H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
7.502e-003
Ca+2 6.707e-003 3.907e-003 -2.173 -2.408 -0.235
CaHO+ 7.945e-004 6.901e-004 -3.100 -3.161 -0.061
CaSiH304+ 3.824e-007 3.321e-007 -6.418 -6.479 -0.061
2.710e-039
H2 1.355e-039 1.362e-039 -38.868 -38.866 0.002
6.379e-015
02 3.190e-015 3.205e-015 -14.496 -14.494 0.002
1.163e-005
SiH304- 1.045e-005 9.076e-006 -4.981 -5.042 -0.061
SiH204-2 7.681e-007 4.373e-007 -6.115 -6.359 -0.245
CaSiH304+ 3.824e-007 3.321e-007 -6.418 -6.479 -0.061
H4S104 3.082e-008 3.097e-008 -7.511 -7.509 0.002
————————————————————— Saturation indices-—------------
Phase SI log IAP log KT
a-Cristobalite -4.07 -7.51 -3.43 35i02
b-Cristobalite -4.53 -7.51 -2.98 SioO2
Ca (OH) 2 -1.04 21.76 22.80 Ca(OH)2
Chalcedony -3.77 -=7.51 -=3.74 Si02
CSH(1.0) -0.44 14.25 14.69 Cal.0Si1.003.0:1.0H20
CSH(1.1) -0.24 16.42 16.66 Cal.1Sil.003.1:1.1H20
CSH(1.2) -0.08 18.60 18.67 Cal.2S5i1.003.2:1.2H20
CSH(1.3) -0.00 20.77 20.77 Cal.3S511.003.3:1.3H20
CSH(1.4) 0.00 22.95 22.95 Cal.4511.003.4:1.4H20
CSH(1.5) -0.06 25.12 25.18 Cal.5S5i1.003.5:1.5H20
CSH(1.6) -0.17 27.30 27.47 Cal.6Sil.003.6:1.6H20
CSH(1.7) -0.31 29.48 29.79 Cal.7S5i1.003.7:1.7H20
CSH(1.8) -0.50 31.65 32.15 Cal.8Sil.003.8:1.8H20
H2 -35.76 -35.76 -0.00 H2
Lime -10.81 21.76 32.56 CaO
02 -11.61 71.52 83.13 02
Quartz -3.48 -7.51 -4.03 Si02
Wollastonite 0.46 14.25 13.78 CaSiO3
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End of simulation.

Title 7 CSH(1.5)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES

CSH(1.0) 0.0 0.0
CSH(1.1) 0.0 0.0
CSH(1.2) 0.0 0.0
CsSH(1.3) 0.0 0.0
CSH(1.4) 0.0 0.0
CSH(1.5) 0.0 1.0
CSH(1.6) 0.0 0.0
CSH(1.7) 0.0 0.0
CSH(1.8) 0.0 0.0
Ca(OH)2 0.0 0.0
Save Solution 8

END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -0.45 22.35 22.80 0.000e+000 0.000e+000
CSH(1.0) -0.68 14.01 14.69 0.000e+000 0.000e+000
CSH(1.1) -0.41 16.25 16.66 0.000e+000 0.000e+000
CSH(1.2) -0.19 18.48 18.67 0.000e+000 0.000e+000
CSH(1.3) -0.06 20.71 20.77 0.000e+000 0.000e+000
CSH(1.4) 0.00 22.95 22.95 0.000e+000 1.297e-001 1.297e-001
CSH(1.5) -0.00 25.18 25.18 1.000e+000 8.702e-001-1.298e-001
CSH(1.6) -0.05 27.42 27.47 0.000e+000 0.000e+000
CSH(1.7) -0.14 29.65 29.79 0.000e+000 0.000e+000
CSH(1.8) -0.26 31.89 32.15 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---——--————————————————————
Elements Molality Moles
Ca 1.298e-002 1.298e-002
Si 3.119e-006 3.119e-006
———————————————————————————— Description of solution--------—-—---"""""——-—————————
pH = 12.295 Charge balance
pe = 5.526 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 3.503e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 2.596e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
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Electrical balance (eq) =
Percent error, 100* (Cat—|An|)/ (Cat+|An]|)
Iterations = 42

Total H =

Total O =

-1

.715e-009
-0.00

1.110384e+002
5.553218e+001

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.400e-002 2.003e-002 -1.620 -1.698 -0.078

H+ 5.844e-013 5.074e-013 -12.233 -12.295 -0.061

H20 5.551e+001 9.994e-001 1.744 -0.000 0.000
Ca 1.298e-002

Ca+2 1.102e-002 5.708e-003 -1.958 -2.244 -0.286

CaHO+ 1.955e-003 1.645e-003 -2.709 -2.784 -0.075

CaSiH304+ 1.404e-007 1.182e-007 -6.853 -6.928 -0.075
H(0) 3.552e-039

H2 1.776e-039 1.791e-039 -38.751 -38.747 0.004
0(0) 3.676e-015

02 1.838e-015 1.853e-015 -14.736 -14.732 0.004
Si 3.119e-006

SiH304- 2.627e-006 2.211e-006 -5.581 -5.656 -0.075

SiH204-2 3.467e-007 1.739e-007 -6.460 -6.760 -0.300

CaSiH304+ 1.404e-007 1.182e-007 -6.853 -6.928 -0.075

H4S104 4.584e-009 4.621e-009 -8.339 -8.335 0.004
—————————————————————————————— Saturation indices-—-————----—————————————————————

Phase SI log IAP log KT

a-Cristobalite -4.90 -8.33 -3.43 3102

b-Cristobalite -5.35 -8.33 -2.98 SiO2

Ca (CH) 2 -0.45 22.35 22.80 Ca(OH)2

Chalcedony -4.60 -8.33 -3.74 S5i02

CSH(1.0) -0.68 14.01 14.69 Cal.0Si1.003.0:1.0H20

CSH(1.1) -0.41 16.25 16.66 Cal.1S8i1.003.1:1.1H20

CSH(1.2) -0.19 18.48 18.67 Cal.25i1.003.2:1.2H20

CSH(1.3) -0.06 20.71 20.77 Cal.3Si1.003.3:1.3H20

CSH(1.4) 0.00 22.95 22.95 Cal.4S5il1.003.4:1.4H20

CSH(1.5) -0.00 25.18 25.18 Cal.5S5i1.003.5:1.5H20

CSH(1.6) -0.05 27.42 27.47 Cal.6Si1.003.6:1.6H20

CSH(1.7) -0.14 29.65 29.79 Cal.7Si1.003.7:1.7H20

CSH(1.8) -0.26 31.89 32.15 Cal.8Si1.003.8:1.8H20

H2 -35.64 -35.64 -0.00 H2

Lime -10.22 22.35 32.56 CaO

02 -11.85 71.28 83.13 02

Quartz -4.31 -8.33 -4.03 5102

Wollastonite 0.23 14.01 13.78 CaSiO3

Title 8 CSH(1.6)
USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(1.0) 0.0 .0
.1

OO OO OoO o oo
[eNeoloNeoNeoloNeNe]
OO OO0 OOoOOo
ocNeoNoNoNoNoNoNe]

)
2)
3)
4)

.5)
6)
7)
8)

fiF-4(1
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Ca(OH)2 0.0 0.0
Save Solution 9
END

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

——————————————————————————————— Phase assemblage---————-—————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.00 22.80 22.80 0.000e+000 7.998e-002 7.998e-002
CSH(1.0) -0.90 13.79 14.69 0.000e+000 0.000e+000
CSH(1.1) -0.59 16.07 16.66 0.000e+000 0.000e+000
CSH(1.2) -0.33 18.34 18.67 0.000e+000 0.000e+000
CSH(1.3) -0.15 20.62 20.77 0.000e+000 0.000e+000
CSH(1.4) -0.05 22.90 22.95 0.000e+000 0.000e+000
CSH(1.5) 0.00 25.18 25.18 0.000e+000 1.000e+000 1.000e+000
CSH(1.6) -0.00 27.46 27.47 1.000e+000 -1.000e+000
CSH(1.7) -0.05 29.74 29.79 0.000e+000 0.000e+000
CSH(1.8) -0.13 32.02 32.15 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—-—---—---—---————————
Elements Molality Moles
Ca 2.002e-002 2.002e-002
Si 1.067e-006 1.067e-006
———————————————————————————— Description of solution--------—-—--"---—-—-r—————
pH = 12.459 Charge balance
pe = 5.172 Adjusted to redox equilibrium
Activity of water = 0.999
TIonic strength = 5.231e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eg/kg) = 4.005e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -2.224e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 48
Total H = 1.110525e+002
Total O = 5.554627e+001
———————————————————————————— Distribution of species--——-————-————————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.617e-002 2.925e-002 -1.442 -1.534 -0.092
H+ 4.078e-013 3.475e-013 -12.390 -12.459 -0.070
H20 5.551e+001 9.990e-001 1.744 -0.000 0.000
Ca 2.002e-002
Ca+2 1.614e-002 7.549e-003 -1.792 -2.122 -0.330
CaHO+ 3.879e-003 3.176e-003 -2.411 -2.498 -0.087
CaSiH304+ 5.887e-008 4.820e-008 =7.230 =7.317 -0.087
H(0) 8.446e-039
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H2 4.223e-039 4.274e-039 -38.374 -38.369 0.005
0(0) 6.422e-016

02 3.211e-016 3.250e-016 -15.493 -15.488 0.005
Si 1.067e-006

SiH304- 8.326e-007 6.818e-007 -6.080 -6.166 -0.087

S1iH204-2 1.742e-007 7.831e-008 -6.759 -7.106 -0.347

CaSiH304+ 5.887e-008 4.820e-008 -7.230 -7.317 -0.087

H43i104 9.643e-010 9.759e-010 -9.016 -9.011 0.005
—————————————————————————————— Saturation indices—----- ————= ——————

Phase SI log IAP log KT

a-Cristobalite -5.58 -9.01 -3.43 S5i02

b-Cristobalite -6.03 -9.01 -2.98 SiO2

Ca (OH) 2 -0.00 22.80 22.80 Ca(OH)2

Chalcedony -5.27 -9.01 -3.74 Si02

CSH(1.0) -0.90 13.79 14.69 Cal.0Si1.003.0:1.0H20

CSH(1.1) -0.59 16.07 16.66 Cal.1Sil1.003.1:1.1H20

CSH(1.2) -0.33 18.34 18.67 Cal.2Si1.003.2:1.2H20

CSH(1.3) -0.15 20.62 20.77 Cal.3Si1.003.3:1.3H20

CSH(1.4) -0.05 22.90 22.95 Cal.4Si1.003.4:1.4H20

CSH(1.5) 0.00 25.18 25.18 Cal.5Sil.003.5:1.5H20

CSH(1.6) -0.00 27.46 27.47 Cal.6Si1.003.6:1.6H20

CSH(1.7) -0.05 29.74 29.79 Cal.7Si1.003.7:1.7H20

CSH(1.8) -0.13 32.02 32.15 Cal.8Si1.003.8:1.8H20

H2 -35.26 -35.26 -0.00 H2

Lime -9.77 22.80 32.56 CaO

02 -12.60 70.52 83.13 02

Quartz -4.98 -9.01 -4.03 sio2

Wollastonite 0.00 13.79 13.78 CaSiO3

Title 9 CSH(1.7)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(1.0) O.
1.1

O J oy Ul W

)
)
)
)
)
)
)
)

CSH(1.
Ca (OH) 2
Save Solution
END

[eNeNeoNeoNoNoNeoNoNeNe)
[CNeoNeNoNoNoNoNoNoNe)

0
0
0
0
0.
0
0
0
0

0
0
0
0
0
0.
0
1
0
0
1

0

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.
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Percent

Ca

Moles in assemblage

Phase SI log IAP log KT Initial Final
Ca (CH) 2 0.00 22.80 22.80 0.000e+000 1.800e-001
CSH(1.0) -0.90 13.79 14.69 0.000e+000

CSH(1.1) -0.59 16.07 16.66 0.000e+000

CSH(1.2) -0.33 18.34 18.67 0.000e+000

CSH(1.3) -0.15 20.62 20.77 0.000e+000

CSH(1.4) -0.05 22.90 22.95 0.000e+000

CSH(1.5) 0.00 25.18 25.18 0.000e+000 1.000e+00
CSH(1.6) -0.00 27.46 27.47 0.000e+000 0.
CSH(1.7) -0.05 29.74 29.79 1.000e+000 -1.
CSH(1.8) -0.13 32.02 32.15 0.000e+000 0.
————————————————————— Solution composition---—---———————-——-
Elements Molality Moles

Ca 2.002e-002 2.002e-002

Si 1.067e-006 1.067e-006

pH = 12.459 Charge balance
pe 5.401
Activity of water = 0.999
Ionic strength = 5.231e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kq) 4.005e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009

0.
0.
0.
0.
0.
0

Delta

1.800e-001
000e+000
000e+000
000e+000
000e+000
000e+000
1.000e+000
000e+000
000e+000
000e+000

Adjusted to redox equilibrium

Gamma

-0.092
-0.070
0.000

-0.330
-0.087
-0.087

0.005
0.005
-0.087
-0.347

-0.087
0.005

error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations 19
Total H = 1.110525e+002
Total O = 5.554627e+001
———————————————————— Distribution of species--——--———---——-
Log Log Log
Species Molality Activity Molality Activity
HO- 3.617e-002 2.925e-002 -1.442 -1.534
H+ 4.078e-013 3.475e-013 -12.390 -12.459
H20 5.551e+001 9.990e-001 1.744 -0.000
2.002e-002
Ca+2 1.614e-002 7.549e-003 -1.792 -2.122
CaHO+ 3.879e-003 3.176e-003 -2.411 -2.498
CaSiH304+ 5.887e-008 4.820e-008 -7.230 -7.317
2.941e-039
H2 1.470e-039 1.488e-039 -38.833 -38.827
5.297e-015
02 2.649e-015 2.681e-015 -14.577 -14.572
1.067e-006
SiH304- 8.326e-007 6.818e-007 -6.080 -6.166
SiH204-2 1.742e-007 7.831e-008 -6.759 -7.106
CaSiH304+ 5.887e-008 4.820e-008 -7.230 -7.317
H4S104 9.643e-010 9.759%9e-010 -9.016 -9.011
—————————————————————————————— Saturation indices—-—---—-—--——---——-——
Phase SI log IAP log KT
a-Cristobalite -5.58 -9.01 -3.43 Si02
b-Cristobalite -6.03 -9.01 -2.98 Sio2
Ca (OH) 2 0.00 22.80 22.80 Ca(OH)2
Chalcedony -5.27 -9.01 -3.74 si02
CSH(1.0) -0.90 13.79 14.69 Cal.0Si1.003.0:1.0H20
CSH(1.1) -0.59 16.07 16.66 Cal.lSil.003.1:1.1H20
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CSH(1.2) -0.33 18.34 18.67 Cal.2Sil1.003.2:1.2H20
CSH(1.3) -0.15 20.62 20.77 Cal.3Si1.003.3:1.3H20
CSH(1.4) -0.05 22.90 22.95 Cal.4Si1.003.4:1.4H20
CSH(1.5) 0.00 25.18 25.18 Cal.5Si1.003.5:1.5H20
CSH(1.6) -0.00 27.46 27.47 Cal.6Si1.003.6:1.6H20
CSH(1.7) -0.05 29.74 29.79 Cal.7Si1.003.7:1.7H20
CSH(1.8) -0.13 32.02 32.15 Cal.8Si1.003.8:1.8H20
H2 -35.72 -=-35.72 -0.00 H2

Lime -9.77 22.80 32.56 CaO

02 -11.69 71.44 83.13 02

Quartz -4.98 -9.01 -4.03 s5io2

Wollastonite 0.00 13.79 13.78 CaSiO3

Title 10 CSH(1.8)

USE SOLUTION 1 DW
EQUILIBRIUM PHASES
CSH(1.0) O.
1.1

)
2)
3)
4)
.5)
6)
7)
8)

eNeNeoNoNoNoNoNoNoNe)
SNeoNeNoNoNoNoNoNoNe)

0
0
0
0
0.
0
0
0
0

Ca (OH) 2
Save Solution
END

0
0
0
0
0
0.
0
0
1
.0 0
1

Reaction step 1.

Using solution 1.DW
Using pure phase assemblage 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 0.00 22.80 22.80 0.000e+000 2.800e-001 2.800e-001
CSH(1.0) -0.90 13.79 14.69 0.000e+000 0.000e+000
CSH(1.1) -0.59 16.07 16.66 0.000e+000 0.000e+000
CSH(1.2) -0.33 18.34 18.67 0.000e+000 0.000e+000
CSH(1.3) -0.15 20.62 20.77 0.000e+000 0.000e+000
CSH(1.4) -0.05 22.90 22.95 0.000e+000 0.000e+000
CSH(1.5) -0.00 25.18 25.18 0.000e+000 1.000e+000 1.000e+000
CSH(1.6) -0.00 27.46 27.47 0.000e+000 0.000e+000
CSH(1.7) -0.05 29.74 29.79 0.000e+000 0.000e+000
CSH(1.8) -0.13 32.02 32.15 1.000e+000 -1.000e+000

Elements Molality Moles
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Ca 2.002e-002 2.002e-002
Si 1.067e-006 1.067e-006
———————————————————————————— Description of solution-------—-—----------r———
pH = 12.459 Charge balance
pe 5.359 Adjusted to redox equilibrium
Activity of water = 0.999
Tonic strength = 5.231e-002
Mass of water (kg) = 1.000e+000
Total alkalinity (eq/kg) = 4.005e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.715e-009
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 50
Total H = 1.110525e+002
Total O = 5.554627e+001
———————————————————————————— Distribution of species--——-------"---"—--—————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.617e-002 2.925e-002 -1.442 -1.534 -0.092
H+ 4.078e-013 3.475e-013 -12.390 -12.459 -0.070
H20 5.551e+001 9.990e-001 1.744 -0.000 0.000
Ca 2.002e-002
Ca+2 1.614e-002 7.549e-003 -1.792 -2.122 -0.330
CaHO+ 3.879e-003 3.176e-003 -2.411 -2.498 -0.087
CaSiH304+ 5.887e-008 4.820e-008 -7.230 -7.317 -0.087
H(0) 3.569%e-039
H2 1.784e-039 1.806e-039 -38.749 -38.743 0.005
0(0) 3.597e-015
02 1.798e-015 1.820e-015 -14.745 -14.740 0.005
Si 1.067e-006
SiH304- 8.326e-007 6.818e-007 -6.080 -6.166 -0.087
SiH204-2 1.742e-007 7.831e-008 -6.759 -7.106 -0.347
CaSiH304+ 5.887e-008 4.820e-008 -7.230 -7.317 -0.087
H45i04 9.643e-010 9.759e-010 -9.016 -9.011 0.005
—————————————————————————————— Saturation indices——--——-——————————————————
Phase SI log IAP log KT
a-Cristobalite -5.58 -9.01 -3.43 S5i02
b-Cristobalite -6.03 -9.01 -2.98 SiO2
Ca (OH) 2 0.00 22.80 22.80 Ca(OH)2
Chalcedony -5.27 -9.01 -3.74 si02
CSH(1.0) -0.90 13.79 14.69 Cal.0Sil.003.0:1.0H20
CSH(1.1) -0.59 16.07 16.66 Cal.l1Sil.003.1:1.1H20
CSH(1.2) -0.33 18.34 18.67 Cal.2S5i11.003.2:1.2H20
CSH(1.3) -0.15 20.62 20.77 Cal.3Si1.003.3:1.3H20
CSH(1.4) -0.05 22.90 22.95 Cal.4Sil1.003.4:1.4H20
CSH(1.5) -0.00 25.18 25.18 Cal.5Sil.003.5:1.5H20
CSH(1.6) -0.00 27.46 27.47 Cal.6Sil1.003.6:1.6H20
CSH(1.7) -0.05 29.74 29.79 Cal.7Si1.003.7:1.7H20
CSH(1.8) -0.13 32.02 32.15 Cal.8Sil.003.8:1.8H20
H2 -35.63 -35.64 -0.00 H2
Lime -9.77 22.80 32.56 CaO
02 -11.85 71.27 83.13 02
Quartz -4.98 -9.01 -4.03 Si02
Wollastonite 0.00 13.79 13.78 CaSiO3

Reading input data for simulation 10.
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Input file: Atkinson Model Input water exchange (purewater) .pgi
Output file: Atkinson Model Input water exchange (purewater) .pgo
Database file: spron phc kai.txt

SOLUTION MASTER SPECIES
SOLUTION SPECIES

PHASES

END

DATABASE: spron phc kai.txt

TITLE C-S-H dissolution in water exchange system (Purewater),

PHASES
CSH(0.1)

data: Atkinson case

Ca 0.100 si 1.000 © 2.100 : 0.110 H20 = 0.100 Ca+2 + 1.000 H4Si04 -1.790 H20

log K -1.071

CSH(0.2)
Ca 0.200 Si 1.000 O 2.200 : 0.220 H20 = 0.200 Ca+2 +
log K 0.565

CSH(0.3)
Ca 0.300 si 1.000 © 2.300 : 0.330 H20 = 0.300 Ca+2 +
log K 2.227

CSH(0.4)
Ca 0.400 Si 1.000 O 2.400 : 0.440 H20 = 0.400 Cat+2 +
log K 3.907

CSH(0.5)
Ca 0.500 Si 1.000 O 2.500 : 0.550 H20 = 0.500 Ca+2 +
log K 5.601

CSH(0.6)
Ca 0.600 Si 1.000 O 2.600 : 0.661 H20 = 0.600 Ca+2 +
log K 7.312

CSH(0.7)
Ca 0.700 si 1.000 0 2.700 : 0.771 H20 = 0.700 Cat2 +
log K 9.045

CSH(0.8)

Ca 0.800 si 1.000 O 2.800 : 0.881 H20 = 0.800 Ca+2 +
log K 10.819

CSH(0.9)
Ca 1.000 si 1.111 O 3.222 : 1.093 H20 = 1.000 Ca+2 +
log K 14.061

CSH(1.0)
Ca 1.000 Si 1.000 O 3.000 : 1.084 H20 = 1.000 Ca+2 +
log K 14.514

CSH(1.1)
Ca 1.000 si 0.909 0 2.818 : 1.076 H20 = 1.000 Ca+2 +
log K 14.983

CSH(1.2)
Ca 1.000 Si 0.833 0 2.666 : 1.070 H20 = 1.000 Ca+2 +
log K 15.439

CSH(1.3)
Ca 1.000 Si 0.769 0 2.538 : 1.065 H20 = 1.000 Ca+2 +
log K 15.870

CSH(1.4)
Ca 1.000 Si 0.714 0 2.428 : 1.060 H20 = 1.000 Ca+2 +
log K 16.272

CSH(1.5)
Ca 1.000 si 0.667 0 2.334 : 1.056 H20 = 1.000 Ca+2 +
log K 16.643

CSH(1.6)
Ca 1.000 Si 0.625 0 2.250 : 1.053 H20 = 1.000 Ca+2 +
log K 16.987

CSH(1.7)
Ca 1.000 si 0.588 0 2.176 : 1.049 H20 = 1.000 Ca+2 +

log K 17.304

f+-5(2)

1.000 H45104

1.000 H45104

1.000 H45104

1.000 H45104

1.000 H45104

1.000 H45104

1.000 H45104

1.111 H4S5i04

1.000 H45104

0.909 H45104

0.833 H4S104

0.769 H45104

0.714 H45104

0.667 H45104

0.625 H45104

0.588 H45104

.580

.370

.160

.950

. 739

.529

.319

.129

.084

.258

.404

.527

.632

L7122

.803

.873

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

.200

.400

.600

.800

.000

.200

.400

.600

.000

.000

.000

.000

.000

.000

.000

.000

.000

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+
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CSH(1.8)
Ca 1.000 Si 0.556 0 2.112 : 1.047 H20 = 1.000 Ca+2 + 0.556 H4Si04 + 0.935 H20 - 2.000 H+
log K 17.597
Ca (CH) 2
Ca(OH)2 = Ca+2 + 2H20 - 2 H+
log k 22.710
S102 (am)
Si 1.000 O 2.000 = 1.000 H4Si04 - 2.000 H20
log K -2.639
CSH(0.833)
Ca 0.833 Si 1.000 ©0 2.833 : 0.917 H20 = 0.833 Ca+2 + 1.000 H45i04 -0.250 H20 - 1.666 H+
log K 11.436
TITLE 1 Liquid solid ratio 100
SOLUTION 1 DW 100g

temp 25

PH 7

pe 4
redox re
units mol/1
density 1

water 0.1 # kg
USE solution 1
EQUILIBRIUM PHASES 1 C-S-H(1.8) 1g
Ca (OH) 2 0
CSH(0.1
CSH(0.2
CSH(0.3
CSH(0.4
CSH(0.5
CSH(0.6
CSH(0.7
CSH(0.8)
CSH(0.833) 0 0
CSH(0.9)
CSH (1.0
CSH(1.1
CSH (1.2
CSH(1.3
CSH(1.4
CSH(1.5
6
7
8

0
) O
) O
) O
) O
) O
) O
) O
0

ocNeoNoNoNeoNoNoNe]

CSH(1.
CSH(1.
CSH(1.
Si02(am) 0 O
SAVE equilibrium phases 2
END

0
0
0
0
0
0
0
0
0
0

eloloNeoNolNoNeoNoNoNe)

)
)
)
)
)
)
)
)
) .00932

Initial solution 1. DW 100g

Elements Molality Moles

Pure water

pH = 7.000
pe = 4.000
Activity of water = 1.000
Ionic strength = 1.009e-007
Mass of water (kg) = 1.000e-001
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Total alkalinity (eq/kg) 1.714e-009

Total carbon (mol/kg) = 0.000e+000

Total CO2 (mol/kg) = 0.000e+000

Temperature (deg C) = 25.000

Electrical balance (eq) = -1.714e-010

Percent error, 100* (Cat-|An|)/ (Cat+|An|) = -0.85

Iterations = 2
Total H = 1.110124e+001
Total O = 5.550622e+000

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.018e-007 1.017e-007 -6.992 -6.993 -0.000
H+ 1.000e-007 1.000e-007 -7.000 -7.000 -0.000
H20 5.551e+001 1.000e+000 1.744 -0.000 0.000
H(0) 1.565e-025
H2 7.823e-026 7.823e-026 -25.107 -25.107 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -42.012 -42.012 0.000
—————————————————————————————— Saturation indices————--—-————————————————————————
Phase SI log IAP log KT
H2 -22.00 -22.00 -0.00 H2
02 -39.13 44.00 83.13 02
Beginning of batch-reaction calculations.
Reaction step 1.
Using solution 1.DW 100g
Using pure phase assemblage 1. C-S-H(1.8) 1g
——————————————————————————————— Phase assemblage——————-—————————————————————————
Moles in assemblage
Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -0.60 22.11 22.71 0.000e+000 0.000e+000
CSH(0.1) -4.91 -5.98 -1.07 0.000e+000 0.000e+000
CSH(0.2) -4.33 -3.77 0.56 0.000e+000 0.000e+000
CSH(0.3) -3.79 -1.56 2.23 0.000e+000 0.000e+000
CSH(0.4) -3.26 0.65 3.91 0.000e+000 0.000e+000
CSH(0.5) -2.74 2.86 5.60 0.000e+000 0.000e+000
CSH(0.6) -2.24 5.07 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.76 7.28 9.04 0.000e+000 0.000e+000
CSH(0.8) -1.32 9.49 10.82 0.000et+000 0.000e+000
CSH(0.833) -1.21 10.22 11.44 0.000e+000 0.000e+000
CSH(0.9) -1.05 13.01 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.60 13.92 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.32 14.66 14.98 0.000et+000 0.000e+000
CSH(1.2) -0.16 15.28 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.06 15.81 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.01 16.26 16.27 0.000e+000 0.000e+000
CSH(1.5) 0.00 16.64 16.64 0.000e+000 1.037e-004 1.037e-004
CSH(1.6) 0.00 16.99 16.99 0.000e+000 8.180e-003 8.180e-003
CSH(1.7) -0.01 17.29 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.04 17.55 17.60 9.320e-003 -9.320e-003
Si02 (am) -5.55 -8.19 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--————————————————————
Elements Molality Moles
Ca 1.036e-002 1.036e-003
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Si 3.410e-006 3.410e-007

PH = 12.208 Charge balance
pe = -6.629 Adjusted to redox equilibrium
Activity of water = 0.999
Ionic strength = 2.838e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 2.073e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 56

Total H = 1.110331e+001
Total O = 5.552694e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.937e-002 1.641e-002 -1.713 -1.785 -0.072

H+ 7.067e-013 6.194e-013 -12.151 -12.208 -0.057

H20 5.551e+001 9.995e-001 1.744 -0.000 0.000
Ca 1.036e-002

Ca+2 9.007e-003 4.902e-003 -2.045 -2.310 -0.264

CaHO+ 1.357e-003 1.158e-003 -2.867 -2.936 -0.069

CaSiH304+ 1.359e-007 1.159%e-007 -6.867 -6.936 -0.069
H(0) 1.078e-014

H2 5.392e-015 5.428e-015 -14.268 -14.265 0.003
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.698 -63.695 0.003
Si 3.410e-006

SiH304- 2.960e-006 2.525e-006 -5.529 -5.598 -0.069

SiH204-2 3.074e-007 1.627e-007 -6.512 -6.789 -0.276

CaSiH304+ 1.359e-007 1.159%e-007 -6.867 -6.936 -0.069

H45104 6.401e-009 6.443e-009 -8.194 -8.191 0.003
—————————————————————————————— Saturation indices—--------—"---——--——————————————

Phase SI log IAP log KT

a-Cristobalite -4.76 -8.19 -3.43 Si02
b-Cristobalite -5.21 -8.19 -2.98 SiO2

Ca (OH) 2 -0.60 22.11 22.71 Ca(OH)2

Chalcedony -4.45 -8.19 -3.74 Si02

CSH(0.1) -4.91 -5.98 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -4.33 -3.77 0.56 Ca0.200S5i1.00002.200:0.220H20
CSH(0.3) -3.79 -1.56 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -3.26 0.65 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -2.74 2.86 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -2.24 5.07 7.31 Ca0.600S8i1.00002.600:0.661H20
CSH(0.7) -1.76 7.28 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) -1.32 9.49 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -1.21 10.22 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -1.05 13.01 14.06 Cal.000S81i1.11103.222:1.093H20
CSH(1.0) -0.60 13.92 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.32 14.66 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.16 15.28 15.44 Cal.000810.83302.666:1.070H20
CSH(1.3) -0.06 15.81 15.87 Cal.000510.76902.538:1.065H20
CSH(1.4) -0.01 16.26 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) 0.00 16.64 16.64 Cal.000510.66702.334:1.056H20
CSH(1.6) 0.00 16.99 16.99 Cal.000S1i0.62502.250:1.053H20
CSH(1.7) -0.01 17.29 17.30 Cal.000sSi0.58802.176:1.049H20
CSH(1.8) -0.04 17.55 17.60 Cal.000510.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2

Lime -10.46 22.11 32.56 CaO

02 -60.81 22.32 83.13 02
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Quartz -4.16 -8.19 -4.03 SiO2
S102 (am) -5.55 -8.19 -2.64 Sil1.00002.000
Wollastonite 0.13 13.92 13.78 CaSiO3

TITLE 2 Total liquid solid ratio 200
USE solution 1

USE equilibrium phases 2

SAVE equilibrium phases 3

END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 2. Pure-phase assemblage after simulation 1.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -0.80 21.91 22.71 0.000e+000 0.000e+000
CSH(0.1) -4.63 -5.70 -1.07 0.000e+000 0.000e+000
CSH(0.2) -4.08 -3.51 0.56 0.000e+000 0.000e+000
CSH(0.3) -3.55 -1.32 2.23 0.000e+000 0.000e+000
CSH(0.4) -3.04 0.87 3.91 0.000e+000 0.000e+000
CSH (0.5) -2.54 3.06 5.60 0.000e+000 0.000e+000
CSH(0.6) -2.06 5.25 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.60 7.44 9.04 0.000e+000 0.000e+000
CSH(0.8) -1.19 9.63 10.82 0.000e+000 0.000e+000
CSH (0.833) -1.08 10.36 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.92 13.14 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.50 14.01 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.25 14.73 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.11 15.33 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.03 15.84 15.87 0.000e+000 0.000e+000
CSH(1.4) 0.00 16.27 16.27 0.000e+000 4.922e-003 4.922e-003
CSH(1.5) 0.00 16.64 16.64 1.037e-004 2.499e-003 2.395e-003
CSH(1.6) -0.01 16.97 16.99 8.180e-003 -8.180e-003
CSH(1.7) -0.04 17.27 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.08 17.52 17.60 0.000e+000 0.000e+000
Si02 (am) -5.25 -7.89 -2.64 0.000e+000 0.000e+000
——————————————— Solution composition------—--------——--———————
Elements Molality Moles
Ca 8.627e-003 8.627e-004
Si 5.557e-006 5.557e-007

—————————— -——-Description of solution--—--———————————————————————

pH = 12.137 Charge balance
pe = -6.315 Adjusted to redox equilibrium
Activity of water = 1.000
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Ionic strength = 2.388e-002

Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 1.725e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 34

Total H = 1.110298e+001
Total O = 5.552352e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.625e-002 1.393e-002 -1.789 -1.856 -0.067

H+ 8.267e-013 7.300e-013 -12.083 -12.137 -0.054

H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
Ca 8.627e-003

Cat2 7.624e-003 4.315e-003 -2.118 -2.365 -0.247

CaHO+ 1.003e-003 8.648e-004 -2.999 -3.063 -0.065

CaSiH304+ 1.990e-007 1.716e-007 -6.701 -6.766 -0.065
H(0) 3.537e-015

H2 1.768e-015 1.778e-015 -14.752 -14.750 0.002
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -62.728 -62.726 0.002
Si 5.557e-006

SiH304- 4.925e-006 4.245e-006 -5.308 -5.372 -0.065

SiH204-2 4.204e-007 2.321e-007 -6.376 -6.634 -0.258

CaSiH304+ 1.990e-007 1.716e-007 -6.701 -6.766 -0.065

H4S104 1.270e-008 1.277e-008 -7.896 -7.894 0.002
—————————————————————————————— Saturation indices-——-———————————————————————————

Phase SI log IAP log KT

a-Cristobalite -4.46 -7.89 -3.43 Si02
b-Cristobalite -4.91 -7.89 -2.98 Si0O2

Ca (OH) 2 -0.80 21.91 22.71 Ca(OH)2
Chalcedony -4.16 -7.89 -3.74 s5i0O2
CSH(0.1) -4.63 -5.70 -1.07 Ca0.100S11.00002.100:0.110H20
CSH(0.2) -4.08 -3.51 0.56 Ca0.20051i1.00002.200:0.220H20
CSH(0.3) -3.55 -1.32 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -3.04 0.87 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -2.54 3.06 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -2.06 5.25 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -1.60 7.44 9.04 Ca0.700S81i1.00002.700:0.771H20
CSH(0.8) -1.19 9.63 10.82 Ca0.800S8i1.00002.800:0.881H20
CSH(0.833) -1.08 10.36 11.44 Ca0.833511.00002.833:0.917H20
.9) -0.92 13.14 14.06 Cal.000S11.11103.222:1.093H20

-0.50 14.01 14.51 Cal.000Si1.00003.000:1.084H20

PR RrRrRPRPRPRPOO0OOCOOC O OO
O

)
CSH 1) -0.25 14.73 14.98 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.11 15.33 15.44 Cal.000Si0.83302.666:1.070H20
CSH 3) -0.03 15.84 15.87 Cal.000S8i0.76902.538:1.065H20
CSH 4) 0.00 16.27 16.27 Cal.000S10.71402.428:1.060H20
CSH 5) 0.00 16.64 16.64 Cal.000Si10.66702.334:1.056H20
CSH 0) -0.01 16.97 16.99 Cal.0008i0.62502.250:1.053H20
CSH 7) -0.04 17.27 17.30 Cal.000S8i0.58802.176:1.049H20
CSH 8) -0.08 17.52 17.60 Cal.0008i0.55602.112:1.047H20
H2 -11.64 -11.64 -0.00 H2
Lime -10.65 21.91 32.56 CaO
02 -59.84 23.29 83.13 02
Quartz -3.87 -7.89 -4.03 Si02
S102 (am) -5.25 -7.89 -2.64 Si1.00002.000
Wollastonite 0.23 14.01 13.78 CaSiO3

f$-5(7)



JNC TN8400 2004-015

TITLE 3 Total liquid solid ratio 300
USE solution 1

USE equilibrium phases 3

SAVE equilibrium phases 4

END

Reaction step 1.

Using solution 1.DW 100g

Using pure phase assemblage 3. Pure-phase assemblage after simulation 2.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -1.22 21.49 22.71 0.000e+000 0.000e+000
CSH(0.1) -4.09 -5.16 -1.07 0.000e+000 0.000e+000
CSH(0.2) -3.58 -3.01 0.56 0.000e+000 0.000e+000
CSH(0.3) -3.09 -0.86 2.23 0.000e+000 0.000e+000
CSH(0.4) -2.62 1.29 3.91 0.000e+000 0.000e+000
CSH(0.5) -2.16 3.44 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.73 5.59 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.31 7.73 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.94 9.88 10.82 0.000et+000 0.000e+000
CSH 833) -0.84 10.59 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.69 13.37 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.33 14.18 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.14 14.85 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.04 15.40 15.44 0.000e+000 0.000e+000
CSH(1.3) 0.00 15.87 15.87 0.000e+000 5.506e-003 5.506e-003
CSH(1.4) 0.00 16.27 16.27 4.922e-003 1.324e-003-3.598e-003
CSH(1.5) -0.03 16.62 16.64 2.499%-003 -2.499e-003
CSH(1.6) -0.06 16.92 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.11 17.19 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.17 17.43 17.60 0.000e+000 0.000e+000
5102 (am) -4.67 -7.31 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---————————————————————————
Elements Molality Moles
Ca 5.907e-003 5.907e-004
Si 1.435e-005 1.435e-006

pH = 11.987 Charge balance
pe = -6.431 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.666e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 1.181e-002
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
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Percent error, 100* (Cat-|An|)/ (Cat+|An|) = -0.00
Iterations = 60
Total H = 1.110242e+001

Total O = 5.551804e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.127e-002 9.877e-003 -1.948 -2.005 -0.057

H+ 1.149e-012 1.030e-012 -11.940 -11.987 -0.048

H20 5.551e+001 9.997e-001 1.744 -0.000 0.000
Ca 5.907e-003

Ca+2 5.376e-003 3.283e-003 -2.270 -2.484 -0.214

CaHO+ 5.303e-004 4.665e-004 -3.275 -3.331 -0.056

CaSiH304+ 4.042e-007 3.556e-007 -6.393 -6.449 -0.056
H(O0) 1.201e-014

H2 6.003e-015 6.026e-015 -14.222 -14.220 0.002
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.788 -63.786 0.002
Si 1.435e-005

SiH304- 1.315e-005 1.156e-005 -4.881 -4.937 -0.056

SiH204-2 7.486e-007 4.483e-007 -6.126 -6.348 -0.223

CaSiH304+ 4.042e-007 3.556e-007 -6.393 -6.449 -0.056

H4S104 4.887e-008 4.905e-008 -7.311 -7.309 0.002
—————————————————————————————— Saturation indices-——-——--------

Phase SI log IAP log KT

a-Cristobalite -3.88 -7.31 -3.43 Si02
b-Cristobalite -4.33 -7.31 -2.98 SiO2

Ca (OH) 2 -1.22 21.49 22.71 Ca(OH)2

Chalcedony -3.57 -7.31 -3.74 5i0O2

CSH(0.1) -4.09 -5.16 -1.07 Ca0.100S8i1.00002.100:0.110H20
CSH(0.2) -3.58 -3.01 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -3.09 -0.86 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -2.62 1.29 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -2.16 3.44 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.73 5.59 7.31 Ca0.6003811.00002.600:0.661H20
CSH(0.7) -1.31 7.73 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.94 9.88 10.82 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -0.84 10.59 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.69 13.37 14.06 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.33 14.18 14.51 Cal.000S1i1.00003.000:1.084H20
CSH(1.1) -0.14 14.85 14.98 Cal.000S8i0.90902.818:1.076H20
CSH(1.2) -0.04 15.40 15.44 Cal.0005i10.83302.666:1.070H20
CSH(1.3) 0.00 15.87 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) 0.00 16.27 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.03 16.62 16.64 Cal.000S1i0.66702.334:1.056H20
CSH(1.6) -0.06 16.92 16.99 Cal.0005i0.62502.250:1.053H20
CSH(1.7) -0.11 17.19 17.30 Cal.0005i0.58802.176:1.049H20
CSH(1.8) -0.17 17.43 17.60 Cal.000S8i0.55602.112:1.047H20
H2 -11.11 -11.11 -0.00 H2

Lime -11.07 21.49 32.56 CaO

02 -60.90 22.23 83.13 02

Quartz -3.28 -=7.31 -4.03 Si02

Si02 (am) -4.67 -7.31 -2.64 Sil.00002.000

Wollastonite 0.40 14.18 13.78 CaSiO3

TITLE 4 Total liquid solid ratio 400
USE solution 1

£$-5(9)



JNC TN8400 2004-015

USE equilibrium phases 4
SAVE equilibrium phases 5
END

Reaction step 1.

Using solution 1.DW 100g

Using pure phase assemblage 4. Pure-phase assemblage after simulation 3.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -1.66 21.05 22.71 0.000e+000 0.000e+000
CSH(0.1) -3.56 -4.63 -1.07 0.000e+000 0.000e+000
CSH(0.2) -3.09 -2.52 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.65 -0.42 2.23 0.000e+000 0.000e+000
CSH(0.4) -2.22 1.69 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.81 3.79 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.42 5.89 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.05 8.00 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.71 10.10 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.64 10.80 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.49 13.57 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.20 14.31 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.06 14.93 14.98 0.000e+000 0.000e+000
CSH(1.2) 0.00 15.44 15.44 0.000e+000 3.614e-003 3.614e-003
CSH(1.3) 0.00 15.87 15.87 5.506e-003 2.816e-003-2.690e-003
CSH(1.4) -0.03 16.24 16.27 1.324e-003 -1.324e-003
CSH(1.5) -0.09 16.56 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.15 16.84 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.22 17.09 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.29 17.30 17.60 0.000e+000 0.000e+000
Si02 (am) -4.10 -6.73 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——------———-———————
Elements Molality Moles
Ca 4.001e-003 4.001le-004
Si 3.599e-005 3.599e-006

pH = 11.830 Charge balance
pe = -6.219 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.146e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 8.002e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.752e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 36
Total H = 1.110205e+001

Total O = 5.551430e+000
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Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 7.695e-003 6.881e-003 -2.114 -2.162 -0.049

H+ 1.626e-012 1.478e-012 -11.789 -11.830 -0.041

H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
Ca 4.001e-003

Ca+2 3.730e-003 2.444e-003 -2.428 -2.612 -0.184

CaHO+ 2.700e-004 2.420e-004 -3.569 -3.616 -0.048

CaSiH304+ 7.729e-007 6.929e-007 -6.112 -6.159 -0.048
H(0) 9.331e-015

H2 4.665e-015 4.678e-015 -14.331 -14.330 0.001
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.567 -63.566 0.001
Si 3.599%e-005

SiH304- 3.377e-005 3.027e-005 -4.472 -4.519 -0.048

SiH204-2 1.266e-006 8.173e-007 -5.898 -6.088 -0.190

CaSiH304+ 7.729e-007 6.929e-007 -6.112 -6.159 -0.048

H4S104 1.838e-007 1.843e-007 -6.736 -6.735 0.001
—————————————————————————————— Saturation indices--————---—————————————————————

Phase SI log IAP log KT

a-Cristobalite -3.30 -6.73 -3.43 5i02
b-Cristobalite -3.75 -6.73 -2.98 Sio02

Ca (OH) 2 -1.66 21.05 22.71 Ca(OH)2

Chalcedony -3.00 -6.73 -3.74 Ssi02

CSH(0.1) -3.56 -4.63 -1.07 Ca0.100811.00002.100:0.110H20
CSH(0.2) -3.09 -2.52 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -2.65 -0.42 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -2.22 1.69 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -1.81 3.79 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.42 5.89 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -1.05 8.00 9.04 Ca0.700S81i1.00002.700:0.771H20
CSH(0.8) -0.71 10.10 10.82 Ca0.800811.00002.800:0.881H20
CSH (0.833) -0.64 10.80 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.49 13.57 14.06 Cal.0008i11.11103.222:1.093H20
CSH(1.0) -0.20 14.31 14.51 Cal.000811.00003.000:1.084H20
CSH(1.1) -0.06 14.93 14.98 Cal.0008i10.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) 0.00 15.87 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.03 16.24 16.27 Cal.000810.71402.428:1.060H20
CSH(1.5) -0.09 16.56 16.64 Cal.000810.66702.334:1.056H20
CSH(1.6) -0.15 16.84 16.99 Cal.0008i0.62502.250:1.053H20
CSH(1.7) -0.22 17.09 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -0.29 17.30 17.60 Cal.000510.55602.112:1.047H20
H2 -11.22 -11.22 -0.00 H2

Lime -11.51 21.05 32.56 CaO

02 -60.68 22.45 83.13 02

Quartz -2.71 -6.73 -4.03 Si02

5102 (am) -4.10 -6.73 -2.64 Sil.00002.000

Wollastonite 0.53 14.31 13.78 CaSiO3

TITLE 5 Total liquid solid ratio 500
USE solution 1

USE equilibrium phases 5

SAVE equilibrium phases 6

END
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5 Total liquid solid ratio 500

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 5. Pure-phase assemblage after simulation 4.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -2.27 20.44 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.89 -3.96 -1.07 0.000e+000 0.000e+000
CSH(0.2) -2.48 -1.91 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.10 0.13 2.23 0.000e+000 0.000e+000
CSH (0.4) -1.73 2.17 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.38 4.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.05 6.26 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.74 8.31 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.47 10.35 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.41 11.02 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.77 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.08 14.44 14.51 0.000e+000 0.000e+000
CSH(1.1) 0.00 14.98 14.98 0.000e+000 1.018e-004 1.018e-004
CSH(1.2) 0.00 15.44 15.44 3.614e-003 6.089e-003 2.475e-003
CSH(1.3) -0.05 15.82 15.87 2.816e-003 -2.816e-003
CSH(1.4) -0.12 16.15 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.21 16.44 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.30 16.69 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.39 16.91 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.50 17.10 17.60 0.000e+000 0.000e+000
S102 (am) -3.36 -6.00 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—----——--———-"————————————
Elements Molality Moles
Ca 2.393e-003 2.393e-004
Si 1.137e-004 1.137e-005
———————————————————————————— Description of solution--------—----------r———o
pH = 11.613 Charge balance
pe = -6.053 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 6.965e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 4.786e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110173e+001
Total O = 5.551125e+000
———————————————————————————— Distribution of species--——---—---"-""--——--——-——
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 4.565e-003 4.175e-003 -2.341 -2.379 -0.039
H+ 2.635e-012 2.436e-012 -11.579 -11.613 -0.034
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 2.393e-003
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Ca+2 2.285e-003 1.624e-003 -2.641 -2.790 -0.148

CaHO+ 1.065e-004 9.753e-005 -3.973 -4.011 -0.038

CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038
H(0) 1.186e-014

H2 5.929e-015 5.938e-015 -14.227 -14.226 0.001
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.774 -63.773 0.001
Si 1.137e-004

SiH304- 1.088e-004 9.962e-005 -3.964 -4.002 -0.038

SiH204-2 2.319%e-006 1.632e-006 -5.635 -5.787 -0.153

CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038

H4S104 9.982e-007 9.998e-007 -6.001 -6.000 0.001

Phase SI log IAP log KT

a-Cristobalite -2.57 -6.00 -3.43 3i02
b-Cristobalite -3.02 -6.00 -2.98 SiO02

Ca (OH) 2 -2.27 20.44 22.71 Ca(OH)2

Chalcedony -2.26 -6.00 -3.74 S5i0o2

CSH(0.1) -2.89 -3.96 -1.07 Ca0.1005811.00002.100:0.110H20
CSH(0.2) -2.48 -1.91 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -2.10 0.13 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -1.73 2.17 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -1.38 4.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.05 6.26 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.74 8.31 9.04 Ca0.700S8i1.00002.700:0.771H20
CSH(0.8) -0.47 10.35 10.82 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -0.41 11.02 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.29 13.77 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) -0.08 14.44 14.51 Cal.000S11.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.05 15.82 15.87 Cal.000S10.76902.538:1.065H20
CSH(1.4) -0.12 16.15 16.27 Cal.000810.71402.428:1.060H20
CSH(1.5) -0.21 16.44 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.30 16.69 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.39 16.91 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -0.50 17.10 17.60 Cal.000S10.55602.112:1.047H20
H2 -11.12 -11.12 -0.00 H2

Lime -12.12 20.44 32.56 CaO

02 -60.89 22.24 83.13 02

Quartz -1.97 -6.00 -4.03 sSi02

5102 (am) -3.36 -6.00 -2.64 Sil1.00002.000

Wollastonite 0.65 14.44 13.78 CaSiO3

TITLE 6 Total liquid solid ratio 600
USE solution 1

USE equilibrium phases 6

SAVE equilibrium phases 7

END

Reaction step 1.
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Using solution 1.DW 100g
Using pure phase assemblage 6. Pure-phase assemblage after simulation 5.

Moles in assemblage

Phase SI log IAP 1log KT Initial Final Delta
Ca (OH) 2 -2.27 20.44 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.89 -3.96 -1.07 0.000e+000 0.000e+000
CSH(0.2) -2.48 -1.91 0.56 0.000e+000 0.000e+000
CSH (0.3) -2.10 0.13 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.73 2.17 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.38 4.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.05 6.26 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.74 8.31 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.47 10.35 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.41 11.02 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.77 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.08 14.44 14.51 0.000e+000 0.000e+000
CSH(1.1) 0.00 14.98 14.98 1.018e-004 2.575e-003 2.473e-003
CSH(1.2) 0.00 15.44 15.44 6.089e-003 3.376e-003-2.713e-003
CSH(1.3) -0.05 15.82 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.15 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.21 16.44 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.30 16.69 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.39 16.91 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.50 17.10 17.60 0.000e+000 0.000e+000
Si02 (am) -3.36 -6.00 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—-—-————-—-————————————
Elements Molality Moles
Ca 2.393e-003 2.393e-004
Si 1.137e-004 1.137e-005
———————————————————————————— Description of solution--------—-----------———
pH = 11.613 Charge balance
pe = -6.139 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 6.965e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) 4.786e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 16
Total H = 1.110173e+001
Total O = 5.551125e+000
———————————————————————————— Distribution of species--—-----—---—--——————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 4.565e-003 4.175e-003 -2.341 -2.379 -0.039
H+ 2.635e-012 2.436e-012 -11.579 -11.613 -0.034
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 2.393e-003
Ca+2 2.285e-003 1.624e-003 -2.641 -2.790 -0.148
CaHO+ 1.065e-004 9.753e-005 -3.973 -4.011 -0.038
CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038
H(0) 1.761e-014
H2 8.805e-015 8.819%e-015 -14.055 -14.055 0.001
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.117 -64.117 0.001
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Si 1.137e-004
S1H304- 1.088e-004 9.962e-005 -3.964 -4.002 -0.038
SiH204-2 2.319e-006 1.632e-006 -5.635 -5.787 -0.153
CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038
H4S104 9.982e-007 9.998e-007 -6.001 -6.000 0.001
—————————————————————————————— Saturation indices——---—-—--—-------—r————
Phase SI log IAP log KT
a-Cristobalite =-2.57 -6.00 -3.43 Si02
b-Cristobalite -3.02 -6.00 -2.98 SioO2
Ca (OH) 2 -2.27 20.44 22.71 Ca(OH)2
Chalcedony -2.26 -6.00 -3.74 sio2
CSH(0.1) -2.89 -3.96 -1.07 Ca0.100811.00002.100:0.110H20
CSH(0.2) -2.48 -1.91 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -2.10 0.13 2.23 Ca0.3003811.00002.300:0.330H20
CSH(0.4) -1.73 2.17 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -1.38 4.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.05 6.26 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.74 8.31 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.47 10.35 10.82 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -0.41 11.02 11.44 Ca0.8333511.00002.833:0.917H20
CSH(0.9) -0.29 13.77 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.08 14.44 14.51 Cal.000S11.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 (Cal.000S10.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.05 15.82 15.87 Cal.000S10.76902.538:1.065H20
CSH(1.4) -0.12 16.15 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.21 16.44 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.30 16.69 16.99 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -0.39 16.91 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -0.50 17.10 17.60 Cal.000Si0.55602.112:1.047H20
H2 -10.94 -10.95 -0.00 H2
Lime -12.12 20.44 32.56 CaO
02 -61.23 21.90 83.13 02
Quartz -1.97 -6.00 -4.03 Si02
S102 (am) -3.36 -6.00 -2.64 Sil.00002.000
Wollastonite 0.65 14.44 13.78 CaSiO3

TITLE 7 Total liquid solid ratio 700

USE solution 1
USE equilibrium phases

7

SAVE equilibriuﬁ_phases 8

END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 7.

Pure-phase assemblage after simulation 6.

Moles in assemblage
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Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -2.27 20.44 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.89 -3.96 -1.07 0.000e+000 0.000e+000
CSH(0.2) -2.48 -1.91 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.10 0.13 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.73 2.17 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.38 4.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.05 6.26 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.74 8.31 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.47 10.35 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.41 11.02 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.77 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.08 14.44 14.51 0.000e+000 0.000e+000
CSH(1.1) 0.00 14.98 14.98 2.575e-003 5.049e-003 2.473e-003
CSH(1.2) 0.00 15.44 15.44 3.376e-003 6.636e-004-2.713e-003
CSH(1.3) -0.05 15.82 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.15 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.21 16.44 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.30 16.69 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.39 16.91 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.50 17.10 17.60 0.000e+000 0.000e+000
S102 (am) -3.36 -6.00 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------—--------rr————
Elements Molality Moles
Ca 2.393e-003 2.393e-004
Si 1.137e-004 1.137e-005
———————————————————————————— Description of solution---------—---—""""-—-———-———
PH 11.613 Charge balance
pe -6.139 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 6.965e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 4.786e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 16
Total H = 1.110173e+001
Total O = 5.551125e+000
———————————————————————————— Distribution of species--—-—--——-------"----——-
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 4.565e-003 4.175e-003 -2.341 -2.379 -0.039
H+ 2.635e-012 2.436e-012 -11.579 -11.613 -0.034
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 2.393e-003
Ca+2 2.285e-003 1.624e-003 -2.641 -2.790 -0.148
CaHO+ 1.065e-004 9.753e-005 -3.973 -4.011 -0.038
CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038
H(0) 1.762e-014
H2 8.809e-015 8.824e-015 -14.055 -14.054 0.001
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.118 -64.117 0.001
Si 1.137e-004
S1H304- 1.088e-004 9.962e-005 -3.964 -4.002 -0.038
SiH204-2 2.319e-006 1.632e-006 -5.635 -5.787 -0.153
CaSiH304+ 1.654e-006 1.515e-006 -5.781 -5.820 -0.038
H4S104 9.982e-007 9.998e-007 -6.001 -6.000 0.001
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Phase SI log IAP log KT

a-Cristobalite -2.57 -6.00 -3.43 Si02
b-Cristobalite -3.02 -6.00 -2.98 SiO2

Ca (OH) 2 -2.27 20.44 22.71 Ca(OH)2

Chalcedony -2.26 -6.00 -3.74 s5ioO2

CSH(0.1) -2.89 -3.96 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -2.48 -1.91 0.56 Ca0.200811.00002.200:0.220H20
CSH(0.3) -2.10 0.13 2.23 Ca0.300Si1.00002.300:0.330H20
CSH(0.4) -1.73 2.17 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -1.38 4.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.05 6.26 7.31 Ca0.600311.00002.600:0.661H20
CSH(0.7) -0.74 8.31 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.47 10.35 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.41 11.02 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.29 13.77 14.06 Cal.0008i1.11103.222:1.093H20
CSH(1.0) -0.08 14.44 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.05 15.82 15.87 Cal.0005i0.76902.538:1.065H20
CSH(1.4) -0.12 16.15 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.21 16.44 16.64 Cal.0005i0.66702.334:1.056H20
CSH(1.6) -0.30 16.69 16.99 Cal.0008i0.62502.250:1.053H20
CSH(1.7) -0.39 16.91 17.30 Cal.0005i0.58802.176:1.049H20
CSH(1.8) -0.50 17.10 17.60 Cal.0008i0.55602.112:1.047H20
H2 -10.94 -10.95 -0.00 H2

Lime -12.12 20.44 32.56 CaO

02 -61.23 21.90 83.13 02

Quartz -1.97 -6.00 -4.03 si02

5102 (am) -3.36 -6.00 -2.64 Sil.00002.000

Wollastonite 0.65 14.44 13.78 CaSiO3

TITLE 8 Total liquid solid ratio 800
USE solution 1

USE equilibrium phases 8

SAVE equilibrium phases 9

END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 8. Pure-phase assemblage after simulation 7.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
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CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.00 14.51 14.51 0.000e+000 3.802e-004 3.802e-004
CSH(1.1) -0.00 14.98 14.98 5.049e-003 5.194e-003 1.455e-004
CSH(1.2) -0.06 15.37 15.44 6.636e-004 -6.636e-004
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
Si02 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——--——--——--"—"———————————
Elements Molality Moles
Ca 1.379e-003 1.379%e-004
Si 4.036e-004 4.036e-005
———————————————————————————— Description of solution--------—-—---"""""—--—————————
pH = 11.329 Charge balance
pe -5.854 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.067e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 2.759e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 19
Total H = 1.110153e+001
Total O = 5.550982e+000
———————————————————————————— Distribution of species---—---——--—-———————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.324e-003 2.168e-003 -2.634 -2.664 -0.030
H+ 4.997e-012 4.692e-012 -11.301 -11.329 -0.027
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.379e-003
Ca+2 1.341e-003 1.025e-003 -2.872 -2.989 -0.117
CaHO+ 3.424e-005 3.196e-005 -4.465 -4.495 -0.030
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
H(0) 1.758e-014
H2 8.790e-015 8.798e-015 -14.056 -14.056 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.115 -64.114 0.000
Si 4.036e-004
SiH304- 3.888e-004 3.629e-004 -3.410 -3.440 -0.030
H4S104 7.010e-006 7.016e-006 -5.154 -5.154 0.000
SiH204-2 4.066e-006 3.087e-006 -5.391 -5.510 -0.120
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
—————————————————————————————— Saturation indices-—-—-—----------
Phase SI log IAP log KT
a-Cristobalite -1.72 -=5.15 -3.43 Si02
b-Cristobalite -2.17 -5.15 -2.98 SioO2
Ca (OH) 2 -3.04 19.67 22.71 Ca(OH)2
Chalcedony -1.42 -5.15 -3.74 sS5iO2
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CSH(0.1) -2.12 -3.19 -1.07 Ca0.100811.00002.100:0.110H20
CSH (0.2) -1.79 -1.22 0.56 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -1.48 0.75 2.23 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.7008i1.00002.700:0.771H20
CSH (0.8) -0.24 10.58 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.12 13.94 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.00 14.98 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.06 15.37 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.17 15.70 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.28 15.99 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.41 16.23 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.54 16.45 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.67 16.64 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.79 16.80 17.60 Cal.000Si0.55602.112:1.047H20
H2 -10.95 -10.95 -0.00 H2

Lime -12.89 19.67 32.56 CaO

02 -61.23 21.90 83.13 02

Quartz -1.13 -5.15 -4.03 Si0O2

S102 (am) -2.51 -5.15 -2.64 Sil1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 9 Total liquid solid ratio 900
USE solution 1

USE equilibrium phases 9

SAVE equilibrium phases 10

END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 9. Pure-phase assemblage after simulation 8.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 3.802e-004 1.315e-003 9.344e-004
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CSH(1.1) 0.00 14.98 14.98 5.194e-003 4.122e-003-1.072e-003
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
S102 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------- ————= —-———=
Elements Molality Moles
Ca 1.379e-003 1.379%e-004
Si 4.036e-004 4.036e-005
———————————————————————————— Description of solution----- ————= —-———=
pH = 11.329 Charge balance
pe = -5.747 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.067e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 2.759e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.729e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110153e+001
Total O = 5.550981e+000
———————————————————————————— Distribution of species----- ———= —-———=
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.324e-003 2.168e-003 -2.634 -2.664 -0.030
H+ 4.997e-012 4.692e-012 -11.301 -11.329 -0.027
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.379e-003
Ca+2 1.341e-003 1.025e-003 -2.872 -2.989 -0.117
CaHO+ 3.424e-005 3.196e-005 -4.465 -4.495 -0.030
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
H(0) 1.074e-014
H2 5.372e-015 5.377e-015 -14.270 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -63.687 -63.687 0.000
Si 4.036e-004
S1H304- 3.888e-004 3.629e-004 -3.410 -3.440 -0.030
H4Si04 7.010e-006 7.016e-006 -5.154 -5.154 0.000
S1H204-2 4.066e-006 3.087e-006 -5.391 -5.510 -0.120
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
—————————————————————————————— Saturation indices——------ ———= —-——=
Phase SI log IAP log KT
a-Cristobalite -1.72 -5.15 -3.43 S5i02
b-Cristobalite =-2.17 -5.15 -2.98 SiO2
Ca (OH) 2 -3.04 19.67 22.71 Ca(CH)2
Chalcedony -1.42 -5.15 -3.74 Si02
CSH(0.1) -2.12 -3.19 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.79 -1.22 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -1.48 0.75 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500Si1.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.700Si1.00002.700:0.771H20
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CSH(0.8) -0.24 10.58 10.82 Ca0.800S11.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.12 13.94 14.06 Cal.000S11.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000511.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.06 15.37 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.17 15.70 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.28 15.99 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.41 16.23 16.64 Cal.000S810.66702.334:1.056H20
CSH(1.6) -0.54 16.45 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.67 16.64 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -0.79 16.80 17.60 Cal.000Si0.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2
Lime -12.89 19.67 32.56 CaO
02 -60.80 22.33 83.13 02
Quartz -1.13 -5.15 -4.03 sSi02
5102 (am) -2.51 -5.15 -2.64 S5il1.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

End of simulation.

Reading input data for simulation 10.
TITLE 10 Total liquid solid ratio 1000
USE solution 1
USE equilibrium phases 10
SAVE equilibrium phases 11
END

TITLE

10 Total liquid solid ratio 1000

Beginning of batch-reaction calculations.

Reaction step 1.

Using solution 1.DW 100g

Using pure phase assemblage 10. Pure-phase assemblage after simulation 9.

——————————————————————————————— Phase assemblage—-——-————————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 1.315e-003 2.249e-003 9.344e-004
CSH(1.1) 0.00 14.98 14.98 4.122e-003 3.049e-003-1.072e-003
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
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CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000

5102 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition-——————————————————————————————

Elements Molality Moles

Ca 1.379e-003 1.379e-004

Si 4.036e-004 4.036e-005

pH = 11.329 Charge balance
pe -5.747 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.067e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 2.759e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.729e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110153e+001
Total O = 5.550981e+000
———————————————————————————— Distribution of species----—----—---—--——-————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.324e-003 2.168e-003 -2.634 -2.664 -0.030
H+ 4.997e-012 4.692e-012 -11.301 -11.329 -0.027
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.379e-003
Ca+2 1.341e-003 1.025e-003 -2.872 -2.989 -0.117
CaHO+ 3.424e-005 3.196e-005 -4.465 -4.495 -0.030
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
H(0) 1.074e-014
H2 5.372e-015 5.377e-015 -14.270 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -63.687 -63.687 0.000
Si 4.036e-004
SiH304- 3.888e-004 3.629e-004 -3.410 -3.440 -0.030
H4S104 7.010e-006 7.016e-006 -5.154 -5.154 0.000
SiH204-2 4.066e-006 3.087e-006 -5.391 -5.510 -0.120
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
—————————————————————————————— Saturation indices-—----—-------———————
Phase SI log IAP 1log KT
a-Cristobalite -1.72 -5.15 -3.43 35i02
b-Cristobalite -2.17 -5.15 -2.98 SiO2
Ca (OH) 2 -3.04 19.67 22.71 Ca(OH)2
Chalcedony -1.42 -5.15 -3.74 s5i0O2
CSH(0.1) -2.12 -=-3.19 -1.07 Ca0.1008i1.00002.100:0.110H20
CSH(0.2) -1.79 -1.22 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -1.48 0.75 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.24 10.58 10.82 Ca0.8005i1.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.8335i1.00002.833:0.917H20
CSH (0.9) -0.12 13.94 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.06 15.37 15.44 Cal.000S1i0.83302.666:1.070H20
CSH(1.3) -0.17 15.70 15.87 Cal.000S1i0.76902.538:1.065H20
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CSH(1.4) -0.28 15.99 16.27 Cal.000510.71402.428:1.060H20
CSH(1.5) -0.41 16.23 16.64 Cal.000810.66702.334:1.056H20
CSH(1.6) -0.54 16.45 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.67 16.64 17.30 Cal.000S810.58802.176:1.049H20
CSH(1.8) -0.79 16.80 17.60 Cal.000Si0.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2
Lime -12.89 19.67 32.56 CaO
02 -60.80 22.33 83.13 02
Quartz -1.13 -5.15 -4.03 Si02
S102 (am) -2.51 -5.15 -2.64 Sil.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

End of simulation.

Reading input data for simulation 11.
TITLE 11 Total liquid solid ratio 1100
USE solution 1
USE equilibrium phases 11
SAVE equilibrium phases 12
END

TITLE

11 Total liquid solid ratio 1100

Beginning of batch-reaction calculations.

Reaction step 1.

Using solution 1.DW 100g

Using pure phase assemblage 11. Pure-phase assemblage after simulation 10.

——————————————————————————————— Phase assemblage—-—-—-————————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 2.249e-003 3.183e-003 9.344e-004
CSH(1.1) 0.00 14.98 14.98 3.049e-003 1.977e-003-1.072e-003
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
5102 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000

————————————————————————————— Solution composition---—----——--——--"——————————————
Elements Molality Moles
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1.379e-003 1.379e-004
4.036e-004 4.036e-005

pH = 11.329 Charge balance
e -5.747 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.067e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 2.759e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.729e-010

Percent error,

Iterations
Total H
Total O

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 2.324e-003 2.168e-003 -2.634 -2.664 -0.030
H+ 4.997e-012 4.692e-012 -11.301 -11.329 -0.027
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.379e-003
Cat+2 1.341e-003 1.025e-003 -2.872 -2.989 -0.117
CaHO+ 3.424e-005 3.196e-005 -4.465 -4.495 -0.030
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
H(0) 1.075e-014
H2 5.373e-015 5.378e-015 -14.270 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -63.687 -63.687 0.000
Si 4.036e-004
SiH304- 3.888e-004 3.629e-004 -3.410 -3.440 -0.030
H45104 7.010e-006 7.016e-006 -5.154 -5.154 0.000
SiH204-2 4.066e-006 3.087e-006 -5.391 -5.510 -0.120
CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
—————————————————————————————— Saturation indices-—---------—————————————————————
Phase SI log IAP 1log KT
a-Cristobalite -1.72 -5.15 -3.43 Si02
b-Cristobalite -2.17 -5.15 -2.98 Si02
Ca (CH) 2 -3.04 19.67 22.71 Ca(OH)2
Chalcedony -1.42 -5.15 -3.74 Si02
CSH(0.1) -2.12 -3.19 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.79 -1.22 0.56 Ca0.200S8i1.00002.200:0.220H20
CSH(0.3) -1.48 0.75 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500S11.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.6005i1.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.24 10.58 10.82 Ca0.800511.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.12 13.94 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.0005i1.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 Cal.000510.90902.818:1.076H20
CSH(1.2) -0.06 15.37 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.17 15.70 15.87 Cal.000810.76902.538:1.065H20
CSH(1.4) -0.28 15.99 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.41 16.23 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.54 16.45 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.67 16.64 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.79 16.80 17.60 Cal.000S810.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2
Lime -12.89 19.67 32.56 CaO

100* (Cat-|An|)/ (Cat+|An]|)

= -0.00
15
1.110153e+001

5.550981e+000
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02 -60.80 22.33 83.13 02

Quartz -1.13 -5.15 -4.03 Si02

S102 (am) -2.51 -5.15 -2.64 Si1.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 12 Total liquid solid ratio 1200

USE solution 1

USE equilibrium phases 12
SAVE equilibrium phases 13
END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 12.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 3.183e-003 4.118e-003 9.344e-004
CSH(1.1) 0.00 14.98 14.98 1.977e-003 9.047e-004-1.072e-003
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
Si02 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---——---——-———-————————————
Elements Molality Moles
Ca 1.379e-003 1.379e-004
Si 4.036e-004 4.036e-005

11.329
-5.747

pH
re

fi-5(25)
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Activity of water = 1.000
Ionic strength = 4.067e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 2.759e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.729e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110153e+001
Total O = 5.550981e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.324e-003 2.168e-003 -2.634 -2.664 -0.030

H+ 4.997e-012 4.692e-012 -11.301 -11.329 -0.027

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.379e-003

Ca+2 1.341e-003 1.025e-003 -2.872 -2.989 -0.117

CaHO+ 3.424e-005 3.196e-005 -4.465 -4.495 -0.030

CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
H(0) 1.075e-014

H2 5.373e-015 5.378e-015 -14.270 -14.269 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.687 -63.687 0.000
Si 4.036e-004

S1H304- 3.888e-004 3.629e-004 -3.410 -3.440 -0.030

H4S104 7.010e-006 7.016e-006 -5.154 -5.154 0.000

SiH204-2 4.066e-006 3.087e-006 -5.391 -5.510 -0.120

CaSiH304+ 3.732e-006 3.484e-006 -5.428 -5.458 -0.030
—————————————————————————————— Saturation indices---------"---——-—————

Phase SI log IAP log KT

a-Cristobalite -1.72 -5.15 -3.43 Si02

b-Cristobalite -2.17 -5.15 -2.98 Si02

Ca (CH) 2 -3.04 19.67 22.71 Ca(OH)2

Chalcedony -1.42 -5.15 -3.74 Si02

CSH(0.1) -2.12 -3.19 -1.07 Ca0.100Si1.00002.100:0.110H20

CSH(0.2) -1.79 -1.22 0.56 Ca0.200S1i1.00002.200:0.220H20

CSH(0.3) -1.48 0.75 2.23 Ca0.3005i1.00002.300:0.330H20

CSH(0.4) -1.19 2.71 3.91 Ca0.400Si1.00002.400:0.440H20

CSH(0.5) -0.92 4.68 5.60 Ca0.500811.00002.500:0.550H20

CSH(0.6) -0.67 6.65 7.31 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -0.43 8.61 9.04 Ca0.700S1i1.00002.700:0.771H20

CSH (0.8) -0.24 10.58 10.82 Ca0.800Si1.00002.800:0.881H20

CSH (0.833) -0.21 11.23 11.44 Ca0.833S5i1.00002.833:0.917H20

CSH(0.9) -0.12 13.94 14.06 Cal.000Si1.11103.222:1.093H20

CSH(1.0) 0.00 14.51 14.51 Cal.000811.00003.000:1.084H20

CSH(1.1) 0.00 14.98 14.98 Cal.000S10.90902.818:1.076H20

CSH(1.2) -0.06 15.37 15.44 Cal.000Si0.83302.666:1.070H20

CSH(1.3) -0.17 15.70 15.87 Cal.000Si0.76902.538:1.065H20

CSH(1.4) -0.28 15.99 16.27 Cal.000Si0.71402.428:1.060H20

CSH(1.5) -0.41 16.23 16.64 Cal.000Si0.66702.334:1.056H20

CSH(1.6) -0.54 16.45 16.99 Cal.000Si0.62502.250:1.053H20

CSH(1.7) -0.67 16.64 17.30 Cal.000Si0.58802.176:1.049H20

CSH(1.8) -0.79 16.80 17.60 Cal.000Si0.55602.112:1.047H20

H2 -11.16 -11.16 -0.00 H2

Lime -12.89 19.67 32.56 CaO

02 -60.80 22.33 83.13 02

Quartz -1.13 -5.15 -4.03 Si02

S102 (am) -2.51 -5.15 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

End of simulation.
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TITLE 13 Total liquid solid ratio 1300

USE solution 1

USE equilibrium phases 13
SAVE equilibrium phases 14

END

Reaction step 1.

Using solution 1.DW 100g

Using pure phase assemblage 13.

Pure-phase assemblage after simulation 12.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -3.15 19.56 22.71 0.000e+000 0.000e+000
CSH(0.1) -2.01 -3.09 -1.07 0.000et+000 0.000e+000
CSH(0.2) -1.70 -1.13 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.40 0.83 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.13 2.78 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.86 4.74 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.62 6.69 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.40 8.65 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.22 10.60 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.19 11.25 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.11 13.95 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 4.118e-003 4.893e-003 7.752e-004
CSH(1.1) -0.01 14.97 14.98 9.047e-004 -9.047e-004
CSH(1.2) -0.08 15.36 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.19 15.68 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.32 15.96 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.45 16.19 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.58 16.40 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.71 16.59 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.84 16.75 17.60 0.000e+000 0.000e+000
5102 (am) -2.40 -5.04 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---- ————= ——————
Elements Molality Moles
Ca 1.295e-003 1.295e-004
Si 4.714e-004 4.714e-005
———————————————————————————— Description of solution-- - -
PH 11.284 Charge balance
pe = -5.703 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.821e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 2.589e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
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Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 16
Total H = 1.110151e+001
Total O = 5.550979e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.093e-003 1.956e-003 -2.679 -2.709 -0.029

H+ 5.527e-012 5.198e-012 -11.258 -11.284 -0.027

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.295e-003

Ca+2 1.261e-003 9.708e-004 -2.899 -3.013 -0.114

CaHO+ 2.922e-005 2.733e-005 -4.534 -4.563 -0.029

CaSiH304+ 4.127e-006 3.860e-006 -5.384 -5.413 -0.029
H(0) 1.075e-014

H2 5.374e-015 5.378e-015 -14.270 -14.269 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+t000 -63.687 -63.687 0.000
Si 4.714e-004

SiH304- 4.539%9e-004 4.245e-004 -3.343 -3.372 -0.029

H4Si04 9.084e-006 9.092e-006 -5.042 -5.041 0.000

SiH204-2 4.259e-006 3.259e-006 -5.371 -5.487 -0.116

CaSiH304+ 4.127e-006 3.860e-006 -5.384 -5.413 -0.029
—————————————————————————————— Saturation indices—--—-—-—————————————————————————

Phase SI log IAP log KT

a-Cristobalite -1.61 -5.04 -3.43 35i02

b-Cristobalite -2.06 -5.04 -2.98 SiO2

Ca (OH) 2 -3.15 19.56 22.71 Ca(OH)2

Chalcedony -1.30 -5.04 -3.74 sSi02

CSH(0.1) -2.01 -3.09 -1.07 Ca0.1008i1.00002.100:0.110H20

CSH(0.2) -1.70 -1.13 0.56 Ca0.200S11.00002.200:0.220H20

CSH(0.3) -1.40 0.83 2.23 Ca0.300S811.00002.300:0.330H20

CSH(0.4) -1.13 2.78 3.91 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -0.86 4.74 5.60 Ca0.500811.00002.500:0.550H20

CSH(0.06) -0.62 6.69 7.31 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -0.40 8.65 9.04 Ca0.700811.00002.700:0.771H20

CSH(0.8) -0.22 10.60 10.82 Ca0.800511.00002.800:0.881H20

CSH (0.833) -0.19 11.25 11.44 Ca0.8333511.00002.833:0.917H20

CSH(0.9) -0.11 13.95 14.06 Cal.000511.11103.222:1.093H20

CSH(1.0) 0.00 14.51 14.51 Cal.000Sil1.00003.000:1.084H20

CSH(1.1) -0.01 14.97 14.98 Cal.000810.90902.818:1.076H20

CSH(1.2) -0.08 15.36 15.44 Cal.000510.83302.666:1.070H20

CSH(1.3) -0.19 15.68 15.87 Cal.0008i10.76902.538:1.065H20

CSH(1.4) -0.32 15.96 16.27 Cal.000510.71402.428:1.060H20

CSH(1.5) -0.45 16.19 16.64 Cal.0008i10.66702.334:1.056H20

CSH(1.6) -0.58 16.40 16.99 Cal.000810.62502.250:1.053H20

CSH(1.7) -0.71 16.59 17.30 Cal.0005i10.58802.176:1.049H20

CSH(1.8) -0.84 16.75 17.60 Cal.000810.55602.112:1.047H20

H2 -11.16 -11.16 -0.00 H2

Lime -13.01 19.56 32.56 CaO

02 -60.80 22.33 83.13 02

Quartz -1.01 -5.04 -4.03 g5io2

5102 (am) -2.40 -5.04 -2.64 Sil1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITIE 14 Total liquid solid ratio 1400
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USE solution 1

USE equilibrium phases 14
SAVE equilibrium phases 15
END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 14. Pure-phase assemblage after simulation 13.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -3.79 18.92 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.44 -2.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.19 -0.62 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.96 1.27 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.75 3.16 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.55 5.05 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.37 6.95 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.21 8.84 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.09 10.73 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.08 11.35 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.04 14.02 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 4.893e-003 4.786e-003-1.068e-004
CSH(1.1) -0.07 14.92 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.19 15.25 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.34 15.53 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.50 15.77 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.66 15.98 16.64 0.000et+000 0.000e+000
CSH(1.6) -0.82 16.17 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.97 16.33 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.47 17.60 0.000e+000 0.000e+000
S102 (am) -1.77 -4.41 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---———--————————————————————
Elements Molality Moles
Ca 1.068e-003 1.068e-004
Si 1.068e-003 1.068e-004
———————————————————————————— Description of solution--------——--""""-—--—————————
pH = 11.003 Charge balance
pe = -5.422 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.168e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100*(Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15

Total H = 1.110147e+001
Total O = 5.551058e+000
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Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027

H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.068e-003

Cat+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104

CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027

CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014

H2 5.377e-015 5.381e-015 -14.269 -14.269 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.688 -63.687 0.000
Si 1.068e-003

SiH304- 1.016e-003 9.559%e-004 -2.993 -3.020 -0.027

H4S104 3.909e-005 3.911e-005 -4.408 -4.408 0.000

CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027

SiH204-2 4.910e-006 3.841le-006 -5.309 -5.416 -0.107
—————————————————————————————— Saturation indices-——----------————————————————

Phase SI log IAP log KT

a-Cristobalite -0.97 -4.41 -3.43 Si02
b-Cristobalite -1.43 -4.41 -2.98 Si0O2

Ca (OH) 2 -3.79 18.92 22.71 Ca(OH)2

Chalcedony -0.67 -4.41 -3.74 5iO2

CSH(0.1) -1.44 -2.52 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.19 -0.62 0.56 Ca0.200811.00002.200:0.220H20
CSH(0.3) -0.96 1.27 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.55 5.05 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.37 6.95 7.31 Ca0.600311.00002.600:0.661H20
CSH(0.7) -0.21 8.84 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.09 10.73 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.08 11.35 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.04 14.02 14.06 Cal.0008i1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.0005i0.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.34 15.53 15.87 Cal.0008i0.76902.538:1.065H20
CSH(1.4) -0.50 15.77 16.27 Cal.0008i0.71402.428:1.060H20
CSH(1.5) -0.66 15.98 16.64 Cal.000S5i0.66702.334:1.056H20
CSH(1.6) -0.82 16.17 16.99 Cal.0008i0.62502.250:1.053H20
CSH(1.7) -0.97 16.33 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.13 16.47 17.60 Cal.0005i0.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2

Lime -13.64 18.92 32.56 CaO

02 -60.80 22.32 83.13 02

Quartz -0.38 -4.41 -4.03 sio2

Si02 (am) -1.77 -4.41 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 15 Total liquid solid ratio 1500
USE solution 1

USE equilibrium phases 15

SAVE equilibrium phases 16

END
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15 Total liquid solid ratio 1500

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 15. Pure-phase assemblage after simulation 14.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.79 18.92 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.44 -2.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.19 -0.62 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.96 1.27 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.75 3.16 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.55 5.05 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.37 6.95 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.21 8.84 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.09 10.73 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.08 11.35 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.04 14.02 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 4.786e-003 4.679e-003-1.068e-004
CSH(1.1) -0.07 14.92 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.19 15.25 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.34 15.53 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.50 15.77 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.66 15.98 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.82 16.17 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.97 16.33 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.47 17.60 0.000e+000 0.000e+000
Si02 (am) -1.77 -4.41 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--————————————————————
Elements Molality Moles
Ca 1.068e-003 1.068e-004
Si 1.068e-003 1.068e-004
———————————————————————————— Description of solution-------—--——--——————e————
pH = 11.003 Charge balance
pe = -5.422 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.168e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eqg/kg) = 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+001
Total O = 5.551058e+000
———————————————————————————— Distribution of species-——-—-——-—"—"-""—-——————c——o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027
H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
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Ca 1.068e-003
Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104
CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014
H2 5.377e-015 5.381e-015 -14.269 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000et000 -63.688 -63.687 0.000
Si 1.068e-003
SiH304- 1.016e-003 9.559%e-004 -2.993 -3.020 -0.027
H4S104 3.909e-005 3.911e-005 -4.408 -4.408 0.000
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
SiH204-2 4.910e-006 3.841e-006 -5.309 -5.416 -0.107
—————————————————————————————— Saturation indices-----—----—--------r——
Phase SI log IAP log KT

a-Cristobalite -0.97 -4.41 -3.43 Si02
b-Cristobalite -1.43 -4.41 -2.98 Si0O2

Ca (OH) 2 -3.79 18.92 22.71 Ca(OH)2

Chalcedony -0.67 -4.41 -3.74 sSi02

CSH(0.1) -1.44 -2.52 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.19 -0.62 0.56 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -0.96 1.27 2.23 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400S11.00002.400:0.440H20
CSH (0.5) -0.55 5.05 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.37 6.95 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.21 8.84 9.04 Ca0.700S811.00002.700:0.771H20
CSH (0.8) -0.09 10.73 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.08 11.35 11.44 Ca0.833511.00002.833:0.917H20
CSH (0.9) -0.04 14.02 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000S11.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.34 15.53 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.50 15.77 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.66 15.98 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.82 16.17 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.97 16.33 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.13 16.47 17.60 Cal.000Si0.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2

Lime -13.64 18.92 32.56 CaO

02 -60.80 22.32 83.13 02

Quartz -0.38 -4.41 -4.03 Si02

S102 (am) -1.77 -4.41 -2.64 Sil1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 16 Total liquid solid ratio 1600
USE solution 1

USE equilibrium phases 16

SAVE equilibrium phases 17

END
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Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 16. Pure-phase assemblage after simulation 15.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.79 18.92 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.44 -2.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.19 -0.62 0.56 0.000e+000 0.000e+000
CSH (0.3) -0.96 1.27 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.75 3.16 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.55 5.05 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.37 6.95 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.21 8.84 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.09 10.73 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.08 11.35 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.04 14.02 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 4.679e-003 4.572e-003-1.068e-004
CSH(1.1) -0.07 14.92 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.19 15.25 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.34 15.53 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.50 15.77 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.66 15.98 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.82 16.17 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.97 16.33 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.47 17.60 0.000e+000 0.000e+000
S102 (am) -1.77 -4.41 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—----——--——--"————————————
Elements Molality Moles
Ca 1.068e-003 1.068e-004
Si 1.068e-003 1.068e-004
———————————————————————————— Description of solution------------""""----——-——
pH = 11.003 Charge balance
pe = -5.422 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.168e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+001
Total O = 5.551058e+000
———————————————————————————— Distribution of species--——---—--------—--——c———-
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027
H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.068e-003
Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104
CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014
H2 5.377e-015 5.381e-015 -14.269 -14.269 0.000
0(0) 0.000e+000
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02

CaSiH304+

0.000e+000 0.000e+000

1.068e-003
SiH304-
H4S5104

SiH204-2

-63.688 -63.687 0.000

1.016e-003 9.559%e-004 -2.993 -3.020 -0.027
3.909e-005 3.911e-005 -4.408 -4.408 0.000
7.841e-006 7.374e-006 -5.106 -5.132 -0.027
4.910e-006 3.841e-006 -5.309 -5.416 -0.107

Phase

SI log IAP log KT

a-Cristobalite -0.97
b-Cristobalite -1.43

Ca (OH) 2
Chalcedony
CSH(0.1)
CSH(0.2)
CSH(0.3)
CSH(0.4)
CSH(0.5)
CSH(0.6)
CSH(0.7)
CSH(0.8)
CSH(0.833
CSH(0.9)
CSH(1.0)
CSH(1.1)
CSH(1.2)
CSH(1.3)
CSH(1.4)
CSH(1.5)
CSH(1.6)
CSH(1.7)
CSH(1.8)
H2

Lime

02

Quartz
Si02 (am)
Wollastonite

-4.41

-4.41

-3.79 18.92
-0.67 -4.41
-1.44 -2.52
-1.19 -0.62
-0.96 1.27
-0.75 3.16
-0.55 5.05
-0.37 6.95
-0.21 8.84
-0.09 10.73
-0.08 11.35
-0.04 14.02
0.00 14.51
-0.07 14.92
-0.19 15.25
-0.34 15.53
-0.50 15.77
-0.66 15.98
-0.82 16.17
-0.97 16.33
-1.13 16.47
-11.16 -11.16
-13.64 18.92
-60.80 22.32
-0.38 -4.41
-1.77 -4.41
0.73 14.51

-3.43 s5i02
-2.98 5102

22.71
-3.74
-1.07
0.56
2.23
3.91
5.60
7.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60

Ca (OH) 2

5102
Ca0.100511.00002.100:0.110H20
Ca0.200511.00002.200:0.220H20
Ca0.300511.00002.300:0.330H20
Ca0.400511.00002.400:0.440H20
Ca0.500511.00002.500:0.550H20
Ca0.600511.00002.600:0.661H20
Ca0.700511.00002.700:0.771H20
Ca0.800511.00002.800:0.881H20
Ca0.833511.00002.833:0.917H20
Cal.0008i1.11103.222:1.093H20
Cal.000511.00003.000:1.084H20
Cal.000510.90902.818:1.076H20
Cal.000510.83302.666:1.070H20
Cal.00081i0.76902.538:1.065H20
Cal.000510.71402.428:1.060H20
Cal.00051i0.66702.334:1.056H20
Cal.000510.62502.250:1.053H20
Cal.000510.58802.176:1.049H20
Cal.000510.55602.112:1.047H20

-0.00 H2
32.56 CaO0
83.13 02

-4.03
-2.64

5102
511.00002.000

13.78 CaSiO3

TITLE 17 Total liquid solid ratio 1700
USE solution 1
USE equilibrium phases 17
SAVE equilibrium phases 18

END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 17.

Pure-phase assemblage after simulation 16.
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Phase SI log IAP log KT
Ca (CH) 2 -3.79 18.92
CSH(0.1) -1.44 -2.52
CSH(0.2) -1.19 -0.62
CSH(0.3) -0.96 1.27
CSH(0.4) -0.75 3.16
CSH(0.5) -0.55 5.05
CSH(0.6) -0.37 6.95
CSH(0.7) -0.21 8.84
CSH(0.8) -0.09 10.73
CSH(0.833) -0.08 11.35
CSH(0.9) -0.04 14.02
CSH(1.0) 0.00 14.51
CSH(1.1) -0.07 14.92
CSH(1.2) -0.19 15.25
CSH(1.3) -0.34 15.53
CSH(1.4) -0.50 15.77
CSH(1.5) -0.66 15.98
CSH(1.6) -0.82 16.17
CSH(1.7) -0.97 16.33
CSH(1.8) -1.13 16.47

S102 (am) -1.77 -4.41
Elements Molality

Ca 1.068e-003 1.068e-004
Si 1.068e-003 1.068e-004

PH

e

Activity of water

Moles in assemblage

22.71
-1.07
0.56
2.23
3.91
5.60
7.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60
-2.64

Moles

11.003
-5.422

0.
0.
0.
0.
0.
0.
0.
0.
0.
0
0.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.000

Initial Final Delta
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
.000e+000 0.000e+000
000e+000 0.000e+000
572e-003 4.466e-003-1.068e-004
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000

Charge balance
Adjusted to redox equilibrium

Ionic strength 3.168e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H 1.110147e+001
Total O = 5.551058e+000
———————————————————————————— Distribution of species-------—--——--——————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027
H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.068e-003
Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104
CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014
H2 5.377e-015 5.381e-015 -14.269 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -63.688 -63.687 0.000
Si 1.068e-003
SiH304- 1.016e-003 9.559%e-004 -2.993 -3.020 -0.027
H4S5i04 3.909e-005 3.911e-005 -4.408 -4.408 0.000
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
SiH204-2 4.910e-006 3.841e-006 -5.309 -5.416 -0.107
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Phase SI log IAP log KT

a-Cristobalite =-0.97 -4.41 -3.43 Si02
b-Cristobalite -1.43 -4.41 -2.98 8SiO2

Ca (OH) 2 -3.79 18.92 22.71 Ca(OH)2

Chalcedony -0.67 -4.41 -3.74 Si02

CSH(0.1) -1.44 -2.52 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH (0.2) -1.19 -0.62 0.56 Ca0.200Si1.00002.200:0.220H20
CSH (0.3) -0.96 1.27 2.23 Ca0.300S11.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400S1i1.00002.400:0.440H20
CSH(0.5) -0.55 5.05 5.60 Ca0.500S11.00002.500:0.550H20
CSH (0.6) -0.37 6.95 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.21 8.84 9.04 Ca0.700S8i1.00002.700:0.771H20
CSH(0.8) -0.09 10.73 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.08 11.35 11.44 Ca0.833Si1.00002.833:0.917H20
CSH(0.9) -0.04 14.02 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.000S1i0.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000S8i0.83302.666:1.070H20
CSH(1.3) -0.34 15.53 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.50 15.77 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.66 15.98 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.82 16.17 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.97 16.33 17.30 Cal.000S8i0.58802.176:1.049H20
CSH(1.8) -1.13 16.47 17.60 Cal.000Si0.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2

Lime -13.64 18.92 32.56 CaO

02 -60.80 22.32 83.13 02

Quartz -0.38 -4.41 -4.03 Si02

S102 (am) -1.77 -4.41 -2.64 Sil1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 18 Total liquid solid ratio 1800
USE solution 1

USE equilibrium phases 18

SAVE equilibrium phases 19

END

Reaction step 1.

Using solution 1.DW 100g
Using pure phase assemblage 18. Pure-phase assemblage after simulation 17.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.79 18.92 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.44 -2.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.19 -0.62 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.96 1.27 2.23 0.000e+000 0.000e+000
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CSH(0.4) -0.75 3

CSH(0.5) -0.55 5

CSH(0.6) -0.37 6

CSH(0.7) -0.21 8.
CSH(0.8) -0.09 10

CSH(0.833) -0.08 11
CSH(0.9) -0.04 14.
CSH(1.0) 0.00 14

CSH(1.1) -0.07 14.
CSH(1.2) -0.19 15

CSH(1.3) -0.34 15

CSH(1.4) -0.50 15.
CSH(1.5) -0.66 15.
CSH(1.6) -0.82 1e.
CSH(1.7) -0.97 1le.
CSH(1.8) -1.13 1e.
Si02 (am) -1.77 -4

Elements Molality
Ca

Si

PH
pe

.16
.05
.95

84

.73

.35
02

.51

92

.25
.53

77
98
17
33
47

.41

Activity of water
Ionic strength

Mass of water
Total alkalinity (eq/kg)

(kg)

Total carbon (mol/kg)

Total CO2

(mol/kg)

Temperature (deg C)
Electrical balance

Percent error,

(eq)

100* (Cat-|An|)/ (Cat+|An])
Iterations

Total H

Total O

3.91
5.60
7.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60
-2.64

Moles

1.068e-003 1.068e-004
1.068e-003 1.068e-004

11.003
-5.422

15

0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
4.466e-003 4.359e-003-1.068e-004
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000
0.000e+000 0.000e+000

Charge balance
Adjusted to redox equilibrium

1.000
3.168e-003
1.000e-001
2.137e-003

0.000e+000
0.000e+000
25.000
-1.714e-010

-0.00

= 1.110147e+001
= 5.551058e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027

H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.068e-003

Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104

CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027

CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014

H2 5.377e-015 5.381le-015 -14.269 -14.269 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -63.688 -63.687 0.000
Si 1.068e-003

SiH304- 1.016e-003 9.559e-004 -2.993 -3.020 -0.027

H4S104 3.909e-005 3.911e-005 -4.408 -4.408 0.000

CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027

SiH204-2 4.910e-006 3.841e-006 -5.309 -5.416 -0.107
—————————————————————————————— Saturation indices——---—-—---—----—-r————

Phase SI log IAP log KT

a-Cristobalite -0.97 -4.41 -3.43 Si02

b-Cristobalite -1.43 -4.41 -2.98 Sio2

Ca (OH) 2 -3.79 18.92 22.71 Ca(OH)2
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Chalcedony -0.67 -4.41 -3.74 si02

CSH(0.1) -1.44 -2.52 -1.07 Ca0.100811.00002.100:0.110H20
CSH(0.2) -1.19 -0.62 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.96 1.27 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.55 5.05 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.37 6.95 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.21 8.84 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.09 10.73 10.82 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -0.08 11.35 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.04 14.02 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.34 15.53 15.87 Cal.000810.76902.538:1.065H20
CSH(1.4) -0.50 15.77 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.66 15.98 16.64 Cal.000510.66702.334:1.056H20
CSH(1.6) -0.82 16.17 16.99 Cal.000810.62502.250:1.053H20
CSH(1.7) -0.97 16.33 17.30 Cal.000510.58802.176:1.049H20
CSH(1.8) -1.13 16.47 17.60 Cal.000810.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2

Lime -13.64 18.92 32.56 CaO

02 -60.80 22.32 83.13 02

Quartz -0.38 -4.41 -4.03 si0o2

Si02 (am) -1.77 -4.41 -2.64 S5il.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITIE 19 Total liquid solid ratio 1900
USE solution 1

USE equilibrium phases 19

SAVE equilibrium phases 20

END

Reaction step 1.

Using solution 1.DW 100g

Using pure phase assemblage 19. Pure-phase assemblage after simulation 18.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta

Ca (OH) 2 -3.79 18.92 22.71 0.000e+000 0.000e+000
CSH(0.1) -1.44 -2.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.19 -0.62 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.96 1.27 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.75 3.16 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.55 5.05 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.37 6.95 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.21 8.84 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.09 10.73 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.08 11.35 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.04 14.02 14.06 0.000e+000 0.000e+000
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CSH(1.0) 0.00 14.51 14.51 4.359e-003 4.252e-003-1.068e-004
CSH(1.1) -0.07 14.92 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.19 15.25 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.34 15.53 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.50 15.77 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.66 15.98 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.82 16.17 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.97 16.33 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.47 17.60 0.000e+000 0.000e+000
Si02 (am) -1.77 -4.41 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—---——--———-————————————————
Elements Molality Moles
Ca 1.068e-003 1.068e-004
Si 1.068e-003 1.068e-004
———————————————————————————— Description of solution--------—-—--""""----————————-
pH = 11.003 Charge balance
pe -5.422 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.168e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eqg/kg) = 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+001
Total O = 5.551058e+000
———————————————————————————— Distribution of species---——---—---"""--——————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027
H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
Ca 1.068e-003
Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104
CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014
H2 5.377e-015 5.381e-015 -14.269 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -63.688 -63.687 0.000
Si 1.068e-003
SiH304- 1.016e-003 9.559%e-004 -2.993 -3.020 -0.027
H45i04 3.909e-005 3.911e-005 -4.408 -4.408 0.000
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
SiH204-2 4.910e-006 3.841e-006 -5.309 -5.416 -0.107
—————————————————————————————— Saturation indices-—-------------—
Phase SI log IAP log KT
a-Cristobalite -0.97 -4.41 -3.43 Si02
b-Cristobalite -1.43 -4.41 -2.98 Sio02
Ca (OH) 2 -3.79 18.92 22.71 Ca(OH)2
Chalcedony -0.67 -4.41 -3.74 S5i0O2
CSH(0.1) -1.44 -2.52 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.19 -0.62 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.96 1.27 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.55 5.05 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.37 6.95 7.31 Ca0.600511.00002.600:0.661H20
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CSH(0.7) -0.21 8.84 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) -0.09 10.73 10.82 Ca0.800811.00002.800:0.881H20
CSH(0.833) -0.08 11.35 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.04 14.02 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000510.83302.666:1.070H20
CSH(1.3) -0.34 15.53 15.87 Cal.000810.76902.538:1.065H20
CSH(1.4) -0.50 15.77 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.66 15.98 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.82 16.17 16.99 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -0.97 16.33 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -1.13 16.47 17.60 Cal.0008i10.55602.112:1.047H20
H2 -11.16 -11.16 -0.00 H2

Lime -13.64 18.92 32.56 CaO

02 -60.80 22.32 83.13 02

Quartz -0.38 -4.41 -4.03 Si02

S102 (am) -1.77 -4.41 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 20 Total liquid solid ratio 2000
USE solution 1
USE equilibrium phases 20
SAVE equilibrium phases 21

END

Reaction

step 1.

Using solution 1.DW 100g
Using pure phase assemblage 20.

.79
.44
.19
.96
.75
.55
.37
.21
.09
.08
.04
.00
.07
.19
.34
.50
.66
.82

18.
-2

-0.

1
3.
5.
6.
8.
10
11
14
14.
14
15
15
15

15.
16.

Pure-phase assemblage after simulation 19.

Moles in assemblage
SI log IAP log KT

92 22.71
.52 -1.07
62 0.56
.27 2.23
16 3.91
05 5.60
95 7.31
84 9.04
.73 10.82
.35 11.44
.02 14.06
51 14.51
.92 14.98
.25 15.44
.53 15.87
717 16.27
98 16.64
17 16.99

F-5(40)

Initial

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
4.252e-003
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000

Final

4.145e-

Delta

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000

003-1.068e-004

0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
0.000e+000
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CSH(1.7) -0.97 16.33 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.13 16.47 17.60 0.000e+000 0.000e+000
S1i02 (am) -1.77 -4.41 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--—-—--————————————————————————
Elements Molality Moles
Ca 1.068e-003 1.068e-004
Si 1.068e-003 1.068e-004
———————————————————————————— Description of solution--------—-—---"--—-——--————
pH = 11.003 Charge balance
pe -5.422 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.168e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 2.137e-003
Total carbon (mol/kg) = 0.000e+000
Total CO2 (mol/kg) = 0.000e+000
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.714e-010
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 15
Total H = 1.110147e+001
Total O = 5.551058e+000
———————————————————————————— Distribution of species---—---——--—----—--——
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.090e-003 1.024e-003 -2.963 -2.990 -0.027
H+ 1.051e-011 9.932e-012 -10.978 -11.003 -0.025
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
Ca 1.068e-003
Ca+2 1.048e-003 8.236e-004 -2.980 -3.084 -0.104
CaHO+ 1.290e-005 1.213e-005 -4.889 -4.916 -0.027
CaSiH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
H(0) 1.075e-014
H2 5.377e-015 5.381e-015 -14.269 -14.269 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -63.688 -63.687 0.000
Si 1.068e-003
SiH304- 1.016e-003 9.559e-004 -2.993 -3.020 -0.027
H4S104 3.909e-005 3.911e-005 -4.408 -4.408 0.000
CaS1iH304+ 7.841e-006 7.374e-006 -5.106 -5.132 -0.027
SiH204-2 4.910e-006 3.841e-006 -5.309 -5.416 -0.107
—————————————————————————————— Saturation indices-————------—-—————m
Phase SI log IAP log KT
a-Cristobalite -0.97 -4.41 -3.43 S5i0O2
b-Cristobalite -1.43 -4.41 -2.98 SiO2
Ca (CH) 2 -3.79 18.92 22.71 Ca(OH)2
Chalcedony -0.67 -4.41 -3.74 5i02
CSH(0.1) -1.44 -2.52 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.19 -0.62 0.56 Ca0.200S11.00002.200:0.220H20
CSH (0.3) -0.96 1.27 2.23 Ca0.300S811.00002.300:0.330H20
CSH(0.4) -0.75 3.16 3.91 Ca0.400S511.00002.400:0.440H20
CSH(0.5) -0.55 5.05 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.37 6.95 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.21 8.84 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.09 10.73 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.08 11.35 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.04 14.02 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.07 14.92 14.98 Cal.000S1i0.90902.818:1.076H20
CSH(1.2) -0.19 15.25 15.44 Cal.000Si0.83302.666:1.070H20
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CSH(1.3) -0.34
CSH(1.4) -0.50
CSH(1.5) -0.66
CSH(1.6) -0.82
CSH(1.7) -0.97
CSH(1.8) -1.13
H2 -11.16
Lime -13.64
02 -60.80
Quartz -0.38
S102 (am) -1.77
Wollastonite 0.73

15.
15.
15.
16.
16.
16.
-11.16
18.92
22.32
-4.41
-4.
14.51

f§-5(42)

53
77
98
17
33
47

41

15.
16.
16.
16.
17.
17.

87
27
64
99
30
60

Cal.
Cal.
Cal.
Cal.
Cal.
Cal.

-0.00 H2
32.56 CaO
83.13 02

-4.03 sioz2

000s1i0.
000si0.
0005i0.
000s1i0.
000si0.
000s1i0.

76902
71402
66702
62502

58802.
55602.

-2.64 511.00002.000
13.78 Casio3

.538:
.428:
.334:
.250:
176:
112:

[ e e SRR S

.065H20
.060H20
.056H20
.053H20
.049H20
.047H20
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(carbonate) .pgi
(carbonate) .pgo

Input file: Atkinson Model Input water exchange
Output file: Atkinson Model Input water exchange
Database file: spron phc kai.txt

SOLUTION MASTER SPECIES
SOLUTION SPECIES

PHASES

END

DATABASE: spron phc kai.txt
TITLE C-S-H dissolution in water exchange system

PHASES

CSH(0.1)
Ca 0.100 si 1.000 © 2.100 : 0.110 H20 = 0.100
log K -1.071

CSH(0.2)
Ca 0.200 Si 1.000 © 2.200 : 0.220 H20 = 0.200 Ca+2 +
log K 0.565

CSH(0.3)
Ca 0.300 si 1.000 © 2.300 : 0.330 H20 = 0.300 Ca+2 +
log K 2.227

CSH(0.4)
Ca 0.400 si 1.000 O 2.400 : 0.440 H20 = 0.400 Ca+2 +
log K 3.907

CSH(0.5)
Ca 0.500 Si 1.000 O 2.500 : 0.550 H20 = 0.500 Ca+2 +
log K 5.601

CSH(0.6)
Ca 0.600 si 1.000 O 2.600 : 0.661 H20 = 0.600 Ca+2 +
log K 7.312

CSH(0.7)
Ca 0.700 Si 1.000 0 2.700 : 0.771 H20 = 0.700 Ca+2 +
log K 9.045

CSH(0.8)
Ca 0.800 si 1.000 © 2.800 : 0.881 H20 = 0.800 Ca+2 +
log K 10.819

CSH(0.9)
Ca 1.000 Si 1.111 © 3.222 : 1.093 H20 = 1.000 Ca+2 +
log K 14.061

CSH(1.0)
Ca 1.000 si 1.000 O 3.000 : 1.084 H20 = 1.000 Ca+2 +
log K 14.514

CSH(1.1)
Ca 1.000 si 0.909 © 2.818 : 1.076 H20 = 1.000 Ca+2 +
log K 14.983

CSH(1.2)
Ca 1.000 Si 0.833 0 2.666 : 1.070 H20 = 1.000 Ca+2 +
log K 15.439

CSH(1.3)
Ca 1.000 si 0.769 0 2.538 : 1.065 H20 = 1.000 Ca+2 +
log K 15.870

CSH(1.4)
Ca 1.000 si 0.714 © 2.428 : 1.060 H20 = 1.000 Ca+2 +
log K 16.272

CSH(1.5)
Ca 1.000 Si 0.667 0 2.334 : 1.056 H20 = 1.000 Ca+2 +
log K 16.643

CSH(1.6)
Ca 1.000 Si 0.625 0 2.250 : 1.053 H20 = 1.000 Ca+2 +
log K 16.987

CSH(1.7)
Ca 1.000 si 0.588 0 2.176 : 1.049 H20 = 1.000 Ca+2 +
log K 17.304

f$-6(2)

1.000 H45104

1.000 H4Si04
1.000 H4Si04
1.000 H45104
1.000 H4Si04
1.000 H4Si04
1.000 H4Si04
1.111 H45104
1.000 H4Si04
0.909 H4Si04
0.833 H45104
0.769 H4Si04
0.714 H4Si04
0.667 H4Si04
0.625 H45104

0.588 H4Si04

+ 0.

Cat+2 + 1.000 H4Si04 -1.790

.580

.370

.160

.950

.739

.529

.319

.129

084

.258

.404

.527

.632

.122

.803

.873

(NaHCO3 2E-3M), data: Atkinson

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

H20

case

- 0.200

.400

.600

.800

.000

.200

.400

.600

.000

.000

.000

.000

.000

.000

.000

.000

.000

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+
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CSH(1.8)
Ca 1.000 si 0.556 0 2.112 : 1.047 H20 = 1.000 Cat2 + 0.556 H45i04 + 0.935 H20 - 2.000 H+
log K 17.597
Ca (OH) 2
Ca(OH)2 = Ca+2 + 2H20 - 2 H+
log k 22.710

$102 (am)
Si 1.000 O 2.000 = 1.000 H4Si04 - 2.000 H20
log K -2.639

CSH(0.833)

Ca 0.833 Si 1.000 © 2.833 : 0.917 H20 = 0.833 Cat2 + 1.000 H4Si04 -0.250 H20 - 1.666 Ht
log K 11.436

TITLE 1 Liquid solid ratio 100

SOLUTION 1 NaHCO3 100g

temp 25

PH 7 charge
pe 4

redox pe
units mol/1
density 1

Na 0.002
C(4) 0.002

water 0.1 # kg
USE solution 1
EQUILIBRIUM PHASES 1 C-S-H(1.8) 1g

Ca(OH)2 00
Calcite 00
CSH(0.1) 0 O
CSH(0.2) 0 0
CSH(0.3) 0 0
CSH(0.4) 0 0
CSH(0.5) 0 0
CSH(0.6) 0 O
CSH(0.7) 0 0
CSH(0.8) 0 O
CSH(0.833) 0 0
CSH(0.9) 0 0
CSH(1.0) 0 O
CSH(1.1) 0 O
CSH(1.2) 0 O
CSH(1.3) 00
CSH(1.4) 0 O
CSH(1.5) 0 O
CSH(1.6) 0 O
CSH(1.7) 0 0
CSH(1.8) 0 0.00932

Si02(am) 0 0
SAVE equilibrium phases 2
END

Elements Molality Moles
C(4) 2.000e-003 2.000e-004
Na 2.000e-003 2.000e-004

pH = 8.255 Charge balance

f+-6(3)
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pe = 4.000
Activity of water = 1.000
Tonic strength = 2.020e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = -2.000e-003
Total CO2 (mol/kg) = 2.000e-003
Temperature (deg C) = 25.000
Electrical balance (eq) = 3.957e-018
Percent error, 100* (Cat-|An|)/(Cat+|An|) = 0.00
Iterations = 6
Total H = 1.110144e+001
Total O = 5.551220e+000

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.923e-006 1.829%e-006 -5.716 -5.738 -0.022
H+ 5.825e-009 5.560e-009 -8.235 -8.255 -0.020
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(4) 2.000e-003
CHO3- 1.960e-003 1.867e-003 -2.708 -2.729 -0.021
Cco2 2.115e-005 2.116e-005 -4.675 -4.675 0.000
CO3-2 1.923e-005 1.582e-005 -4.716 -4.801 -0.085
H(0) 4.834e-028
H2 2.417e-028 2.418e-028 -27.617 -27.617 0.000
Na 2.000e-003
Na+ 2.000e-003 1.904e-003 -2.699 -2.720 -0.021
NaHO 5.620e-010 5.623e-010 -9.250 -9.250 0.000
0(0) 2.033e-037
02 1.016e-037 1.017e-037 -36.993 -36.993 0.000
—————————————————————————————— Saturation indices--————---—————————————————————
Phase SI log IAP log KT
Graphite -38.14 -70.33 -32.19 C
H2 -24.51 -24.51 -0.00 H2
02 -34.11 49.02 83.13 02
PCO2 -3.20 -21.31 -18.11 cCO2
Beginning of batch-reaction calculations.
Reaction step 1.
Using solution 1.NaHCO3 100g
Using pure phase assemblage 1. C-S-H(1.8) 1g
——————————————————————————————— Phase assemblage———-————————————————————————————
Moles in assemblage
Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -0.60 22.11 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 0.000e+000 1.992e-004 1.992e-004
CSH(0.1) -4.91 -5.98 -1.07 0.000e+000 0.000e+000
CSH(0.2) -4.33 -3.77 0.56 0.000e+000 0.000e+000
CSH(0.3) -3.79 -1.56 2.23 0.000e+000 0.000e+000
CSH(0.4) -3.26 0.65 3.91 0.000e+000 0.000e+000
CSH(0.5) -2.74 2.86 5.60 0.000e+000 0.000e+000
CSH(0.6) -2.24 5.07 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.76 7.28 9.04 0.000e+000 0.000e+000
CSH(0.8) -1.32 9.49 10.82 0.000e+000 0.000e+000
CSH(0.833) -1.21 10.22 11.44 0.000et+000 0.000e+000
CSH(0.9) -1.05 13.01 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.60 13.92 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.32 14.66 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.16 15.28 15.44 0.000e+000 0.000e+000

f$-6(4)
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CSH(1.3) -0.06 15.81 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.01 16.26 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.00 16.64 16.64 0.000e+000 2.090e-003 2.090e-003
CSH(1.6) -0.00 16.99 16.99 0.000e+000 6.060e-003 6.060e-003
CSH(1.7) -0.01 17.29 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.04 17.55 17.60 9.320e-003 -9.320e-003
S102 (am) -5.55 -8.19 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—-—---——--——--"————————————
Elements Molality Moles
C 8.289e-006 8.290e-007
Ca 9.707e-003 9.708e-004
Na 2.000e-003 2.000e-004
Si 3.842e-006 3.842e-007
———————————————————————————— Description of solution-------—--=—--——————————
pH 12.224 Charge balance
pe -6.816 Adjusted to redox equilibrium
Activity of water 0.999
Tonic strength = 2.848e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 2.140e-002
Total CO2 (mol/kg) 8.289%-006
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.023e-015

Percent error,

100* (Cat-|An|)/ (Cat+|An])

Iterations 32
Total H

Total O

-0.00

1.110378e+001
= 5.552963e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 2.008e-002 1.701e-002 -1.697 -1.769 -0.072

H+ 6.819e-013 5.976e-013 -12.166 -12.224 -0.057

H20 5.551e+001 9.995e-001 1.744 -0.000 0.000
C(-4) 2.203e-036

CH4 2.203e-036 2.217e-036 -35.657 -35.654 0.003
C(4) 8.289e-006

CaCo3 6.914e-006 6.959%-006 -5.160 -5.157 0.003

C03-2 1.364e-006 7.417e-007 -5.865 -6.130 -0.265

CHO3- 1.095e-008 9.404e-009 -7.961 -8.027 -0.066

CaCHO3+ 5.764e-010 4.949e-010 -9.239 -9.305 -0.066

Co2 1.139e-014 1.146e-014 -13.944 -13.941 0.003
Ca 9.707e-003

Cat2 8.390e-003 4.563e-003 -2.076 -2.341 -0.265

CaHO+ 1.310e-003 1.117e-003 -2.883 -2.952 -0.069

CaCO3 6.914e-006 6.959%e-006 -5.160 -5.157 0.003

CaSiH304+ 1.312e-007 1.118e-007 -6.882 -6.951 -0.069

CaCHO3+ 5.764e-010 4.949e-010 -9.239 -9.305 -0.066
H(0) 2.383e-014

H2 1.192e-014 1.199e-014 -13.924 -13.921 0.003
Na 2.000e-003

Na+ 1.995e-003 1.705e-003 -2.700 -2.768 -0.068

NaHO 4.653e-006 4.684e-006 -5.332 -5.329 0.003

NaSiH304 3.044e-007 3.064e-007 -6.517 -6.514 0.003
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.387 -64.384 0.003
Si 3.842e-006

SiH304- 3.069e-006 2.617e-006 -5.513 -5.582 -0.069

SiH204-2 3.306e-007 1.748e-007 -6.481 -6.758 -0.277

NaSiH304 3.044e-007 3.064e-007 -6.517 -6.514 0.003

CaSiH304+ 1.312e-007 1.118e-007 -6.882 -6.951 -0.069

H4S104 6.401e-009 6.443e-009 -8.194 -8.191 0.003

1$-6(5)
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Phase

a-Cristobalite -4.76
Aragonite -0.16
b-Cristobalite -5.21
Ca (OH) 2 -0.60
Calcite 0.00
CH4 -32.81
Chalcedony -4.45
CSH(0.1) -4.91
CSH(0.2) -4.33
CSH(0.3) -3.79
CSH(0.4) -3.26
CSH(0.5) -2.74
CSH(0.6) -2.24
CSH(0.7) -1.76
CSH(0.8) -1.32
CSH (0.833) -1.21
CSH(0.9) -1.05
CSH(1.0) -0.60
CSH(1.1) -0.32
CSH(1.2) -0.16
CSH(1.3) -0.06
CSH(1.4) -0.01
CSH(1.5) -0.00
CSH(1.6) -0.00
CSH(1.7) -0.01
CSH(1.8) -0.04
Graphite -20.01
H2 -10.81
Lime -10.46
02 -61.50
PCO2 -12.47
Quartz -4.16
5102 (am) -5.55
Wollastonite 0.13

-8.19
-8.
-8.19
22.
-8.47
-73.83
.19

-8

-5.
-3.
.56
0.
.86
5.
.28
9.
10.
13.
13.
14.
15.
15.
16.
16.
16.
.29
.55
-52.21
-10.81
22.11
21.63
-30.58

-1

2

7

17
17

-8.

-8.

47

11

98
77

65

07

49
22
01
92
66
28
81
26
64
99

19
19

13.92

SI log IAP log KT

-3.43 5102

-8.31

CaCO3

-2.98 s5i02

22.71
-8.47

-41.02

-3.74
-1.07
0.56
2.23
3.91
5.60
7.31
9.04
10.82
11.44
14.06
14.51
14.98
15.44
15.87
16.27
16.64
16.99
17.30
17.60

Ca (OH) 2

CaCO3

CH4

Si02
Ca0.100511.00002
Ca0.200511.00002

Ca0.700511.00002

Ca0.800511.00002.

.100:0.110H20
.200:0.220H20
Ca0.300511.00002.
Ca0.400511.00002.
Ca0.500511.00002.
Ca0.600511.00002.
.700:0.771H20

300:0.330H20
400:0.440H20
500:0.550H20
600:0.661H20

800:0.881H20

Ca0.833511.00002.833:0.917H20

Cal.0005i1.11103
Cal.000511.00003

Cal.000510.76902
Cal.000510.71402
Cal.000510.66702
Cal.000510.62502

-32.19 C
-0.00 H2
32.56 CaO
83.13 02

-18.11
-4.03
-2.64

coz
Si02
S$11.00002.000

13.78 CaSiO3

TITLE 2 Liquid solid ration 200

USE solution 1

USE equilibrium phases 2
SAVE equilibrium phases 3

END

Reaction step 1.

Using solution 1.NaHCO3 100g

Using pure phase assemblage 2.

Phase

Pure-phase assemblage after simulation 1.

SI log IAP log KT

.222:1.093H20
.000:1.084H20
Cal.000510.90902.
Cal.000510.83302.
.538:1.065H20
.428:1.060H20
.334:1.056H20
.250:1.053H20
Cal.000510.58802.
Cal.000510.55602.

818:1.076H20
666:1.070H20

176:1.049H20
112:1.047H20

Moles in assemblage
Initial

f+-6(6)

Final

Delta
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Ca (OH) 2 -0.94 21.77 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 1.992e-004 3.984e-004 1.992e-004
CSH(0.1) -4.45 -5.52 -1.07 0.000e+000 0.000e+000
CSH(0.2) -3.91 -3.35 0.56 0.000e+000 0.000e+000
CSH (0.3) -3.40 -1.17 2.23 0.000e+000 0.000e+000
CSH(0.4) -2.90 1.01 3.91 0.000e+000 0.000e+000
CSH(0.5) -2.42 3.19 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.95 5.36 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.51 7.54 9.04 0.000e+000 0.000e+000
CSH(0.8) -1.10 9.72 10.82 0.000e+000 0.000e+000
CSH (0.833) -1.00 10.43 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.85 13.22 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.44 14.07 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.21 14.77 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.08 15.36 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.02 15.85 15.87 0.000e+000 0.000e+000
CSH(1.4) 0.00 16.27 16.27 0.000e+000 7.256e-003 7.256e-003
CSH(1.5) -0.01 16.63 16.64 2.090e-003 -2.090e-003
CSH(1.6) -0.03 16.96 16.99 6.060e-003 -6.060e-003
CSH(1.7) -0.06 17.24 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.11 17.49 17.60 0.000e+000 0.000e+000
Si02 (am) -5.06 -7.70 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—--------——--————
Elements Molality Moles
C 8.572e-006 8.572e-007
Ca 6.950e-003 6.950e-004
Na 2.000e-003 2.000e-004
Si 8.711e-006 8.711e-007
———————————————————————————— Description of solution--------—---------———
pH = 12.108 Charge balance
pe = -6.618 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 2.128e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 1.588e-002
Total CO2 (mol/kg) = 8.572e-006
Temperature (deg C) = 25.000
Electrical balance (eq) = -7.967e-016
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 26
Total H = 1.110323e+001
Total O = 5.552415e+000
———————————————————————————— Distribution of species--——-----------——--———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 1.510e-002 1.304e-002 -1.821 -1.885 -0.064
H+ 8.788e-013 7.798e-013 -12.056 -12.108 -0.052
H20 5.551e+001 9.996e-001 1.744 -0.000 0.000
C(-4) 1.032e-036
CH4 1.032e-036 1.037e-036 -35.987 -35.984 0.002
C(4) 8.572e-006
CaCo3 6.925e-006 6.959%-006 -5.160 -5.157 0.002
C03-2 1.628e-006 9.452e-007 -5.788 -6.024 -0.236
CHO3- 1.792e-008 1.564e-008 =7.747 -7.806 -0.059
CaCHO3+ 7.399e-010 6.459e-010 -9.131 -9.190 -0.059
Cco2 2.475e-014 2.487e-014 -13.606 -13.604 0.002
Ca 6.950e-003
Ca+2 6.169e-003 3.581e-003 -2.210 -2.446 -0.236
CaHO+ 7.740e-004 6.717e-004 -3.111 -3.173 -0.062
CaCo3 6.925e-006 6.959%-006 -5.160 -5.157 0.002
CaSiH304+ 2.399e-007 2.082e-007 -6.620 -6.682 -0.062
CaCHO3+ 7.399e-010 6.459e-010 -9.131 -9.190 -0.059
H(0) 1.627e-014

1-6(7)



JNC TN8400 2004-015

H2 8.133e-015 8.173e-015 -14.090 -14.088 0.002
Na 2.000e-003

Na+ 1.996e-003 1.735e-003 -2.700 -2.761 -0.061

NaHO 3.635e-006 3.653e-006 -5.439 -5.437 0.002

NaSiH304 7.360e-007 7.396e-007 -6.133 -6.131 0.002
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.053 -64.051 0.002
Si 8.711e-006

SiH304- 7.155e-006 6.209e-006 -5.145 -5.207 -0.062

NaSiH304 7.360e-007 7.396e-007 -6.133 -6.131 0.002

SiH204-2 5.603e-007 3.178e-007 -6.252 -6.498 -0.246

CaSiH304+ 2.399e-007 2.082e-007 -6.620 -6.682 -0.062

H4Si04 1.985e-008 1.995e-008 -7.702 =7.700 0.002
—————————————————————————————— Saturation indices--------——----"---"-r——

Phase SI log IAP log KT

a-Cristobalite =-4.27 -7.70 -=3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -4.72 -7.70 -2.98 Sio02

Ca (OH) 2 -0.94 21.77 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -33.14 -74.16 -41.02 CH4

Chalcedony -3.96 -7.70 -3.74 Si02

CSH(0.1) -4.45 -5.52 -1.07 Ca0.1008i1.00002.100:0.110H20

CSH(0.2) -3.91 -3.35 0.56 Ca0.200S11.00002.200:0.220H20

CSH(0.3) -3.40 -1.17 2.23 Ca0.300811.00002.300:0.330H20

CSH(0.4) -2.90 1.01 3.91 Ca0.400S11.00002.400:0.440H20

CSH(0.5) -2.42 3.19 5.60 Ca0.500811.00002.500:0.550H20

CSH(0.6) -1.95 5.36 7.31 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -1.51 7.54 9.04 Ca0.700811.00002.700:0.771H20

CSH(0.8) -1.10 9.72 10.82 Ca0.800S11.00002.800:0.881H20

CSH (0.833) -1.00 10.43 11.44 Ca0.8333511.00002.833:0.917H20

CSH(0.9) -0.85 13.22 14.06 Cal.000Si1.11103.222:1.093H20

CSH(1.0) -0.44 14.07 14.51 Cal.0008i1.00003.000:1.084H20

CSH(1.1) -0.21 14.77 14.98 Cal.000810.90902.818:1.076H20

CSH(1.2) -0.08 15.36 15.44 Cal.000510.83302.666:1.070H20

CSH(1.3) -0.02 15.85 15.87 Cal.0008i10.76902.538:1.065H20

CSH(1.4) 0.00 16.27 16.27 Cal.000Si0.71402.428:1.060H20

CSH(1.5) -0.01 16.63 16.64 Cal.0005i0.66702.334:1.056H20

CSH(1.6) -0.03 16.96 16.99 Cal.000810.62502.250:1.053H20

CSH(1.7) -0.06 17.24 17.30 Cal.0005i10.58802.176:1.049H20

CSH(1.8) -0.11 17.49 17.60 Cal.000810.55602.112:1.047H20

Graphite -20.01 -52.20 -32.19 C

H2 -10.98 -10.98 -0.00 H2

Lime -10.79 21.77 32.56 CaO

02 -61.16 21.96 83.13 02

PCO2 -12.13 -30.24 -18.11 CO2

Quartz -3.67 -=7.70 -4.03 35i02

5102 (am) -5.06 -7.70 -2.64 Sil.00002.000

Wollastonite 0.29 14.07 13.78 CaSiO3

TITLE 3 Liquid solid ration 300
USE solution 1

USE equilibrium phases 3

SAVE equilibrium phases 4

END

3 Liquid solid ration 300
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Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 3. Pure-phase assemblage after simulation 2.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -1.66 21.05 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 3.984e-004 5.975e-004 1.991e-004
CSH(0.1) -3.56 -4.63 -1.07 0.000e+000 0.000e+000
CSH(0.2) -3.09 -2.52 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.65 -0.42 2.23 0.000e+000 0.000e+000
CSH(0.4) -2.22 1.69 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.81 3.79 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.42 5.89 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.05 8.00 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.71 10.10 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.64 10.80 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.49 13.57 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.20 14.31 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.06 14.93 14.98 0.000et+000 0.000e+000
CSH(1.2) 0.00 15.44 15.44 0.000e+000 1.404e-004 1.404e-004
CSH(1.3) 0.00 15.87 15.87 0.000e+000 6.579e-003 6.579e-003
CSH(1.4) -0.03 16.24 16.27 7.256e-003 -7.256e-003
CSH(1.5) -0.09 16.56 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.15 16.84 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.22 17.09 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.29 17.30 17.60 0.000e+000 0.000e+000
Si02 (am) -4.10 -6.73 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------——--—----——————————
Elements Molality Moles
C 9.532e-006 9.533e-007
Ca 3.372e-003 3.372e-004
Na 2.000e-003 2.000e-004
Si 4.346e-005 4.346e-006
———————————————————————————— Description of solution--------—-—---""""-—--——-c———
pH = 11.870 Charge balance
pe = -6.469 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.160e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 8.725e-003
Total CO2 (mol/kg) = 9.532e-006
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.378e-013
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 25
Total H = 1.110251e+001
Total O = 5.551702e+000
———————————————————————————— Distribution of species----—--———-------—--———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 8.432e-003 7.535e-003 -2.074 -2.123 -0.049
H+ 1.485e-012 1.350e-012 -11.828 -11.870 -0.042
H20 5.551e+001 9.998e-001 1.744 -0.000 0.000

f+-6(9)
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C(-4) 2.858e-035

CH4 2.858e-035 2.866e-035 -34.544 -34.543 0.001
C(4) 9.532e-006

CaCo3 6.941e-006 6.959e-006 -5.159 -5.157 0.001

C03-2 2.537e-006 1.660e-006 -5.596 -5.780 -0.184

CHO3- 5.286e-008 4.755e-008 =7.277 -7.323 -0.046

CaCHO3+ 1.243e-009 1.118e-009 -8.906 -8.952 -0.046

Co2 1.305e-013 1.308e-013 -12.884 -12.883 0.001
Ca 3.372e-003

Ca+2 3.118e-003 2.038e-003 -2.5006 -2.691 -0.185

CaHO+ 2.467e-004 2.210e-004 -3.608 -3.656 -0.048

CaCo3 6.941e-006 6.959e-006 -5.159 -5.157 0.001

CaSiH304+ 7.062e-007 6.327e-007 -6.151 -6.199 -0.048

CaCHO3+ 1.243e-009 1.118e-009 -8.906 -8.952 -0.046
H(0) 2.468e-014

H2 1.234e-014 1.238e-014 -13.909 -13.907 0.001
Na 2.000e-003

Na+ 1.994e-003 1.789e-003 -2.700 -2.747 -0.047

NaSiH304 4.059e-006 4.070e-006 -5.392 -5.390 0.001

NaHO 2.170e-006 2.176e-006 -5.663 -5.662 0.001
0(0) 0.000e+000

02 0.000e+000 0.000e+000 =-64.412 -64.411 0.001
Si 4.346e-005

SiH304- 3.699e-005 3.314e-005 -4.432 -4.480 -0.048

NaSiH304 4.059e-006 4.070e-006 -5.392 -5.390 0.001

S1H204-2 1.521e-006 9.800e-007 -5.818 -6.009 -0.191

CaSiH304+ 7.062e-007 6.327e-007 -6.151 -6.199 -0.048

H4S104 1.838e-007 1.843e-007 -6.736 -6.735 0.001
—————————————————————————————— Saturation indices---------—-------"-r————

Phase SI log IAP log KT

a-Cristobalite -3.30 -6.73 -3.43 S5iO2

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -3.75 -6.73 -2.98 S5i0O2

Ca (CH) 2 -1.66 21.05 22.71 Ca(OH)?2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -31.70 =72.72 -41.02 CH4

Chalcedony -3.00 -6.73 -3.74 Si02

CSH(0.1) -3.56 -4.63 -1.07 Ca0.100S8i1.00002.100:0.110H20
CSH(0.2) -3.09 -2.52 0.56 Ca0.200S8i1.00002.200:0.220H20
CSH(0.3) -2.65 -0.42 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -2.22 1.69 3.91 Ca0.400S1i1.00002.400:0.440H20
CSH(0.5) -1.81 3.79 5.60 Ca0.50081i1.00002.500:0.550H20
CSH(0.6) -1.42 5.89 7.31 Ca0.600S1i1.00002.600:0.661H20
CSH(0.7) -1.05 8.00 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) -0.71 10.10 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.64 10.80 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.49 13.57 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.20 14.31 14.51 Cal.000Sil1.00003.000:1.084H20
CSH(1.1) -0.06 14.93 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000510.83302.666:1.070H20
CSH(1.3) 0.00 15.87 15.87 Cal.000S1i0.76902.538:1.065H20
CSH(1.4) -0.03 16.24 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.09 16.56 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.15 16.84 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.22 17.09 17.30 Cal.000510.58802.176:1.049H20
CSH(1.8) -0.29 17.30 17.60 Cal.000S810.55602.112:1.047H20
Graphite -18.93 -51.12 -32.19 C

H2 -10.80 -10.80 -0.00 H2

Lime -11.51 21.05 32.56 CaO

02 -61.52 21.60 83.13 02

PCO2 -11.41 -29.52 -18.11 CO2

Quartz -2.71 -6.73 -4.03 Si0O2

Si02 (am) -4.10 -6.73 -2.64 Sil.00002.000

Wollastonite 0.53 14.31 13.78 CaSiO3
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TITLE 4 Liquid solid ration 400
USE solution 1

USE equilibrium phases 4

SAVE equilibrium phases 5

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 4. Pure-phase assemblage after simulation 3.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -1.74 20.97 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 5.975e-004 7.965e-004 1.991e-004
CSH(0.1) -3.48 -4.55 -1.07 0.000e+000 0.000e+000
CSH(0.2) -3.01 -2.45 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.58 -0.35 2.23 0.000e+000 0.000e+000
CSH(0.4) -2.16 1.74 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.76 3.84 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.37 5.94 7.31 0.000e+000 0.000e+000
CSH(0.7) -1.01 8.04 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.68 10.13 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.61 10.83 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.47 13.59 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.18 14.33 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.05 14.93 14.98 0.000e+000 0.000e+000
CSH(1.2) 0.00 15.44 15.44 1.404e-004 6.208e-003 6.068e-003
CSH(1.3) -0.01 15.86 15.87 6.579%e-003 -6.579e-003
CSH(1.4) -0.04 16.23 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.10 16.54 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.17 16.82 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.24 17.07 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.32 17.28 17.60 0.000e+000 0.000e+000
Si02 (am) -4.01 -6.64 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition-------——--—---———-————————
Elements Molality Moles
c 9.674e-006 9.674e-007
Ca 3.124e-003 3.125e-004
Na 2.000e-003 2.000e-004
Si 5.032e-005 5.032e-006
———————————————————————————— Description of solution--------——--""""-————————————
pH = 11.846 Charge balance
pe = -6.444 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 1.091e-002
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 8.230e-003
Total CO2 (mol/kg) = 9.674e-006
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Temperature (deg C) = 25.000
Electrical balance (eq) = 2.457e-015
Percent error, 100* (Cat—|An|)/(Cat+|An|) = 0.00
Iterations = 18

Total H = 1.110247e+001
Total O = 5.551659%e+000

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 7.957e-003 7.133e-003 -2.099 -2.147 -0.047
H+ 1.566e-012 1.426e-012 -11.805 -11.846 -0.041
H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
C(-4) 3.319e-035
CH4 3.319e-035 3.328e-035 -34.479 -34.478 0.001
C(4) 9.674e-006
CaCO3 6.942e-006 6.959e-006 -5.159 -5.157 0.001
CO03-2 2.672e-006 1.767e-006 -5.573 -5.753 -0.180
CHO3- 5.928e-008 5.346e-008 =7.227 =7.272 -0.045
CaCHO3+ 1.309e-009 1.181e-009 -8.883 -8.928 -0.045
Ccoz 1.550e-013 1.554e-013 -12.810 -12.809 0.001
Ca 3.124e-003
Cat2 2.898e-003 1.915e-003 -2.538 -2.718 -0.180
CaHO+ 2.188e-004 1.966e-004 -3.660 -3.707 -0.047
CaCO3 6.942e-006 6.959e-006 -5.159 -5.157 0.001
CaSiH304+ 7.701e-007 6.919e-007 -6.113 -6.160 -0.047
CaCHO3+ 1.309e-009 1.181e-009 -8.883 -8.928 -0.045
H(0) 2.455e-014
H2 1.227e-014 1.231e-014 -13.911 -13.910 0.001
Na 2.000e-003
Na+ 1.993e-003 1.793e-003 -2.700 -2.746 -0.046
NaSiH304 4.736e-006 4.748e-006 -5.325 -5.323 0.001
NaHO 2.060e-006 2.065e-006 -5.686 -5.685 0.001
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.407 -64.406 0.001
Si 5.032e-005
S1iH304- 4.293e-005 3.857e-005 -4.367 -4.414 -0.047
NaSiH304 4.736e-006 4.748e-006 -5.325 -5.323 0.001
SiH204-2 1.657e-006 1.080e-006 -5.781 -5.967 -0.186
CaSiH304+ 7.701e-007 6.919e-007 -6.113 -6.160 -0.047
H4S104 2.260e-007 2.265e-007 -6.646 -6.645 0.001
—————————————————————————————— Saturation indices-——-—------—--—
Phase SI log IAP log KT

a-Cristobalite -3.21 -6.64 -3.43 Si0O2

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -3.66 -6.64 -2.98 SiO2

Ca (OH) 2 -1.74 20.97 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -31.63 -72.66 -41.02 CH4

Chalcedony -2.91 -6.64 -3.74 s5i0O2

CSH(0.1) -3.48 -4.55 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -3.01 -2.45 0.56 Ca0.200511.00002.200:0.220H20
CSH(0.3) -2.58 -0.35 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -2.16 1.74 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -1.76 3.84 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -1.37 5.94 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -1.01 8.04 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.68 10.13 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.61 10.83 11.44 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) -0.47 13.59 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.18 14.33 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.05 14.93 14.98 Cal.000S1i0.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.01 15.86 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.04 16.23 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.10 16.54 16.64 Cal.000Si0.66702.334:1.056H20
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CSH(1.6) -0.17 16.82 16.99 Cal.0008i0.62502.250:1.053H20
CSH(1.7) -0.24 17.07 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -0.32 17.28 17.60 Cal.0008i10.55602.112:1.047H20
Graphite -18.86 -51.05 -32.19 C

H2 -10.80 -10.80 -0.00 H2

Lime -11.59 20.97 32.56 CaO

02 -61.52 21.61 83.13 02

PCO2 -11.34 -29.44 -18.11 CO2

Quartz -2.62 -6.64 -4.03 Si02

3102 (am) -4.01 -6.64 -2.64 Sil.00002.000

Wollastonite 0.55 14.33 13.78 CaSiO3

TITLE 5 Liquid solid ration 500
USE solution 1

USE equilibrium phases 5

SAVE equilibrium phases 6

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 5. Pure-phase assemblage after simulation 4.

——————————————————————————————— Phase assemblage - —m—mmmm

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -2.27 20.44 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 7.965e-004 9.955e-004 1.989e-004
CSH(0.1) -2.89 -3.96 -1.07 0.000e+000 0.000e+000
CSH(0.2) -2.48 -1.91 0.56 0.000e+000 0.000e+000
CSH(0.3) -2.10 0.13 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.73 2.17 3.91 0.000e+000 0.000e+000
CSH(0.5) -1.38 4.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -1.05 6.26 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.74 8.31 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.47 10.35 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.41 11.02 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.29 13.77 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.08 14.44 14.51 0.000e+000 0.000e+000
CSH(1.1) 0.00 14.98 14.98 0.000e+000 3.952e-003 3.952e-003
CSH(1.2) 0.00 15.44 15.44 6.208e-003 1.878e-003-4.330e-003
CSH(1.3) -0.05 15.82 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.12 16.15 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.21 16.44 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.30 16.69 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.39 16.91 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.50 17.10 17.60 0.000e+000 0.000e+000
Si02 (am) -3.36 -6.00 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—----——--——"-"———-———————
Elements Molality Moles
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Percent error,

Ca

c 1.108e-005 1.108e-006
Ca 1.792e-003 1.792e-004
Na 2.000e-003 2.000e-004
Si 1.468e-004 1.468e-005

pH = 11.679
pe = -6.278

Charge balance
Adjusted to redox equilibrium

Activity of water 1.000
Ionic strength = 7.162e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eqg/kg) = 5.563e-003
Total CO2 (mol/kg) 1.108e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 3.026e-017
100* (Cat-|An|)/ (Cat+|An|) = 0.00
Iterations = 21
Total H = 1.110220e+001
Total O = 5.551412e+000

f$-6(14)

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 5.321e-003 4.861e-003 -2.274 -2.313 -0.039

H+ 2.265e-012 2.092e-012 -11.645 -11.679 -0.034

H20 5.551e+001 9.998e-001 1.744 -0.000 0.000
1.151e-034

CH4 1.151e-034 1.153e-034 -33.939 -33.938 0.001
1.108e-005

CaCO3 6.948e-006 6.959e-006 -5.158 -5.157 0.001

CO3-2 3.991e-006 2.826e-006 -5.399 -5.549 -0.150

CHO3- 1.368e-007 1.255e-007 -6.864 -6.902 -0.037

CaCHO3+ 1.889e-009 1.733e-009 -8.724 -8.761 -0.037

Cco2 5.343e-013 5.352e-013 -12.272 -12.271 0.001
1.792e-003

Ca+2 1.692e-003 1.198e-003 -2.771 -2.922 -0.150

CaHO+ 9.155e-005 8.376e-005 -4.038 -4.077 -0.039

CaCO3 6.948e-006 6.959e-006 -5.158 -5.157 0.001

CaSiH304+ 1.422e-006 1.301e-006 -5.847 -5.886 -0.039

CaCHO3+ 1.889e-009 1.733e-009 -8.724 -8.761 -0.037
2.461le-014

H2 1.230e-014 1.232e-014 -13.910 -13.909 0.001
2.000e-003

Na+ 1.984e-003 1.817e-003 -2.702 -2.741 -0.038

NaSiH304 1.444e-005 1.447e-005 -4.840 -4.840 0.001

NaHO 1.424e-006 1.426e-006 -5.847 -5.846 0.001
0.000e+000

02 0.000e+000 0.000e+000 -64.408 -64.407 0.001
1.468e-004

SiH304- 1.268e-004 1.160e-004 -3.897 -3.936 -0.039

NaSiH304 1.444e-005 1.447e-005 -4.840 -4.840 0.001

SiH204-2 3.158e-006 2.212e-006 -5.501 -5.655 -0.155

CaSiH304+ 1.422e-006 1.301e-006 -5.847 -5.886 -0.039

H45104 9.981e-007 9.997e-007 -6.001 -6.000 0.001

——————————————————————— Saturation indices—-———---- - -

Phase SI log IAP log KT

a-Cristobalite -2.57 -6.00 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -3.02 -6.00 -2.98 Si02

Ca (OH) 2 -2.27 20.44 22.71 Ca(OH)?2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -31.09 -72.12 -41.02 CH4

Chalcedony -2.26 -6.00 -3.74 sSsi02

CSH(0.1) -2.89 -3.96 -1.07 Ca0.100Si1.00002.100:0.110H20
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CSH (0.2) -2.48 -1.91 0.56 Ca0.200S8i1.00002.200:0.220H20
CSH(0.3) -2.10 0.13 2.23 Ca0.300811.00002.300:0.330H20
CSH (0.4) -1.73 2.17 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -1.38 4.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -1.05 6.26 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.74 8.31 9.04 Ca0.700S11.00002.700:0.771H20
CSH (0.8) -0.47 10.35 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.41 11.02 11.44 Ca0.833Si1.00002.833:0.917H20
CSH(0.9) -0.29 13.77 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.08 14.44 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) 0.00 14.98 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) 0.00 15.44 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.05 15.82 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.12 16.15 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.21 16.44 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.30 16.69 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.39 16.91 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.50 17.10 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -18.32 -50.51 -32.19 C

H2 -10.80 -10.80 -0.00 H2

Lime -12.12 20.44 32.56 CaO

02 -61.52 21.61 83.13 02

PCO2 -10.80 -28.91 -18.11 CO2

Quartz -1.97 -6.00 -4.03 Si02

S102 (am) -3.36 -6.00 -2.64 Sil.00002.000

Wollastonite 0.65 14.44 13.78 CaSiO3

TITLE 6 Liquid solid ration 600
USE solution 1

USE equilibrium phases 6

SAVE equilibrium phases 7

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 6. Pure-phase assemblage after simulation 5.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 9.955e-004 1.194e-003 1.986e-004
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
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CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.00 14.51 14.51 0.000e+000 6.091e-004 6.091e-004
CSH(1.1) -0.00 14.98 14.98 3.952e-003 4.939e-003 9.869e-004
CSH(1.2) -0.06 15.37 15.44 1.878e-003 -1.878e-003
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
S1i02 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------—-------——

Elements Molality Moles

C 1.480e-005 1.480e-006

Ca 8.354e-004 8.355e-005

Na 2.000e-003 2.000e-004

Si 5.827e-004 5.827e-005

Percent error

PH 11.443 Charge balance
pe -6.087 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 4.382e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 3.642e-003
Total CO2 (mol/kg) = 1.480e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 4.113e-015
, 100* (Cat-|An|)/(Cat+|An|) = 0.00
Iterations = 17
Total H = 1.110201e+001
Total O = 5.551310e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 3.032e-003 2.821e-003 -2.518 -2.550 -0.031

H+ 3.847e-012 3.605e-012 -11.415 -11.443 -0.028

H20 5.551e+001 9.99%e-001 1.744 -0.000 0.000
C(-4) 1.553e-033

CH4 1.553e-033 1.555e-033 -32.809 -32.808 0.000
C(4) 1.480e-005

CO3-2 7.386e-006 5.594e-006 -5.132 -5.252 -0.121

CaCo3 6.952e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 4.587e-007 4.279e-007 -6.338 -6.369 -0.030

CaCHO3+ 3.201e-009 2.986e-009 -8.495 -8.525 -0.030

Cco2 3.142e-012 3.145e-012 -11.503 -11.502 0.000
Ca 8.354e-004

Ca+2 7.992e-004 6.050e-004 -3.097 -3.218 -0.121

CaHO+ 2.637e-005 2.456e-005 -4.579 -4.610 -0.031

CaCo3 6.952e-006 6.959e-006 -5.158 -5.157 0.000

CaSiH304+ 2.874e-006 2.677e-006 -5.541 -5.572 -0.031

CaCHO3+ 3.201e-009 2.986e-009 -8.495 -8.525 -0.030
H(0) 3.031e-014

H2 1.515e-014 1.517e-014 -13.819 -13.819 0.000
Na 2.000e-003

Na+ 1.941e-003 1.808e-003 -2.712 -2.743 -0.031

NaSiH304 5.858e-005 5.864e-005 -4.232 -4.232 0.000

NaHO 8.229e-007 8.237e-007 -6.085 -6.084 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.588 -64.588 0.000
Si 5.827e-004

S1H304- 5.073e-004 4.724e-004 -3.295 -3.326 -0.031

NaSiH304 5.858e-005 5.864e-005 -4.232 -4.232 0.000

H45104 7.009e-006 7.016e-006 -5.154 -5.154 0.000
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SiH204-2 6.954e-006 5.229%e-006 -5.158 -5.282 -0.124
CaSiH304+ 2.874e-006 2.677e-006 -5.541 -5.572 -0.031

Phase SI log IAP log KT

a-Cristobalite -1.72 -=5.15 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -2.17 -5.15 -2.98 SiO2

Ca (OH) 2 -3.04 19.67 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.96 -70.99 -41.02 CH4

Chalcedony -1.42 -5.15 -=-3.74 Si02

CSH(0.1) -2.12 -3.19 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -1.79 -1.22 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -1.48 0.75 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.6003511.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.24 10.58 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.12 13.94 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.00 14.98 14.98 Cal.000Si10.90902.818:1.076H20
CSH(1.2) -0.06 15.37 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.17 15.70 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.28 15.99 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.41 16.23 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.54 16.45 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -0.67 16.64 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -0.79 16.80 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -17.37 -49.56 -32.19 C

H2 -10.71 -10.71 -0.00 H2

Lime -12.89 19.67 32.56 CaO

02 -61.70 21.42 83.13 02

PCO2 -10.03 -28.14 -18.11 CO2

Quartz -1.13 -5.15 -4.03 Si02

S102 (am) -2.51 -5.15 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 7 Liquid solid ration 700
USE solution 1

USE equilibrium phases 7

SAVE equilibrium phases 8

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 7. Pure-phase assemblage after simulation 6.
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Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 1.194e-003 1.393e-003 1.986e-004
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) 0.00 14.51 14.51 6.091e-004 2.787e-003 2.178e-003
CSH(1.1) 0.00 14.98 14.98 4.939e-003 2.479e-003-2.460e-003
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
Si02 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—-—--——------—————————
Elements Molality Moles
C 1.480e-005 1.480e-006
Ca 8.354e-004 8.355e-005
Na 2.000e-003 2.000e-004
Si 5.827e-004 5.827e-005
———————————————————————————— Description of solution--------——--—""""—————————————
pH = 11.443 Charge balance
pe -6.031 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 4.382e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 3.642e-003
Total CO2 (mol/kg) = 1.480e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 8.784e-016
Percent error, 100* (Cat-|An|)/ (Cat+|An|) = 0.00
Iterations = 17
Total H = 1.110201e+001
Total O = 5.551309e+000
———————————————————————————— Distribution of species----—---—--------—-———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 3.032e-003 2.821e-003 -2.518 -2.550 -0.031
H+ 3.847e-012 3.605e-012 -11.415 -11.443 -0.028
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
C(-4) 5.572e-034
CH4 5.572e-034 5.577e-034 -33.254 -33.254 0.000
C(4) 1.480e-005
C03-2 7.386e-006 5.594e-006 -5.132 -5.252 -0.121
CaCo3 6.952e-006 6.959%-006 -5.158 -5.157 0.000
CHO3- 4.587e-007 4.279e-007 -6.338 -6.369 -0.030
CaCHO3+ 3.201e-009 2.986e-009 -8.495 -8.525 -0.030
Cco2 3.142e-012 3.145e-012 -11.503 -11.502 0.000
Ca 8.354e-004
Ca+2 7.992e-004 6.050e-004 -3.097 -3.218 -0.121
CaHO+ 2.637e-005 2.456e-005 -4.579 -4.610 -0.031
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CaCo3 6.952e-006 6.959e-006 -5.158 -5.157 0.000

CaSiH304+ 2.874e-006 2.677e-006 -5.541 -5.572 -0.031

CaCHO3+ 3.201e-009 2.986e-009 -8.495 -8.525 -0.030
H(0) 2.345e-014

H2 1.173e-014 1.174e-014 -13.931 -13.930 0.000
Na 2.000e-003

Na+ 1.941e-003 1.808e-003 -2.712 -2.743 -0.031

NaSiH304 5.858e-005 5.864e-005 -4.232 -4.232 0.000

NaHO 8.229e-007 8.237e-007 -6.085 -6.084 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.365 -64.365 0.000
Si 5.827e-004

SiH304- 5.073e-004 4.724e-004 -3.295 -3.326 -0.031

NaSiH304 5.858e-005 5.864e-005 -4.232 -4.232 0.000

H43104 7.009e-006 7.016e-006 -5.154 -5.154 0.000

SiH204-2 6.954e-006 5.229e-006 -5.158 -5.282 -0.124

CaSiH304+ 2.874e-006 2.677e-006 -5.541 -5.572 -0.031
—————————————————————————————— Saturation indices----- ———— ——————

Phase SI log IAP log KT

a-Cristobalite -1.72 -5.15 -3.43 S5i02

Aragonite -0.16 -8.47 -8.31 CaCo3

b-Cristobalite -2.17 -5.15 -2.98 SiO2

Ca (OH) 2 -3.04 19.67 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -30.41 -71.43 -41.02 CH4

Chalcedony -1.42 -5.15 -3.74 Si02

CSH(0.1) -2.12 -3.19 -1.07 Ca0.1008i1.00002.100:0.110H20

CSH(0.2) -1.79 -1.22 0.56 Ca0.200S11.00002.200:0.220H20

CSH(0.3) -1.48 0.75 2.23 Ca0.300S1i1.00002.300:0.330H20

CSH(0.4) -1.19 2.71 3.91 Ca0.400811.00002.400:0.440H20

CSH(0.5) -0.92 4.68 5.60 Ca0.500811.00002.500:0.550H20

CSH(0.6) -0.67 6.65 7.31 Ca0.600811.00002.600:0.661H20

CSH(0.7) -0.43 8.601 9.04 Ca0.700S811.00002.700:0.771H20

CSH(0.8) -0.24 10.58 10.82 Ca0.8005i1.00002.800:0.881H20

CSH (0.833) -0.21 11.23 11.44 Ca0.8335i11.00002.833:0.917H20

CSH(0.9) -0.12 13.94 14.06 Cal.0008i1.11103.222:1.093H20

CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20

CSH(1.1) 0.00 14.98 14.98 Cal.000Si0.90902.818:1.076H20

CSH(1.2) -0.06 15.37 15.44 Cal.0005i0.83302.666:1.070H20

CSH(1.3) -0.17 15.70 15.87 Cal.0008i0.76902.538:1.065H20

CSH(1.4) -0.28 15.99 16.27 Cal.0005i0.71402.428:1.060H20

CSH(1.5) -0.41 16.23 16.64 Cal.0003i10.66702.334:1.056H20

CSH(1.6) -0.54 16.45 16.99 Cal.0005i0.62502.250:1.053H20

CSH(1.7) -0.67 16.64 17.30 Cal.0005i0.58802.176:1.049H20

CSH(1.8) -0.79 16.80 17.60 Cal.000810.55602.112:1.047H20

Graphite -17.59 -49.79 -32.19 C

H2 -10.82 -10.82 -0.00 H2

Lime -12.89 19.67 32.56 CaO

02 -61.48 21.65 83.13 02

PCO2 -10.03 -28.14 -18.11 CO2

Quartz -1.13 -5.15 -4.03 sio2

5102 (am) -2.51 -=5.15 -2.64 Sil1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 8 Liquid solid ration 800
USE solution 1

USE equilibrium phases 8

SAVE equilibrium phases 9

END
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Reaction step 1.

Using solution 1.NaHCO3 100g

Using pure phase assemblage 8.

Pure-phase assemblage after simulation 7.

Moles in assemblage

03
03

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -3.04 19.67 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 1.393e-003 1.591e-003 1.986e-004
CSH(0.1) -2.12 -3.19 -1.07 0.000e+000 0.000e+000
CSH(0.2) -1.79 -1.22 0.56 0.000e+000 0.000e+000
CSH(0.3) -1.48 0.75 2.23 0.000e+000 0.000e+000
CSH(0.4) -1.19 2.71 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.92 4.68 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.67 6.65 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.43 8.61 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.24 10.58 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.21 11.23 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.12 13.94 14.06 0.000e+000 0.000e+000
CSH(1.0) -0.00 14.51 14.51 2.787e-003 4.964e-003 2.178e-0
CSH(1.1) -0.00 14.98 14.98 2.479e-003 1.939e-005-2.460e-0
CSH(1.2) -0.06 15.37 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.17 15.70 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.28 15.99 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.41 16.23 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.54 16.45 16.99 0.000e+000 0.000e+000
CSH(1.7) -0.67 16.64 17.30 0.000e+000 0.000e+000
CSH(1.8) -0.79 16.80 17.60 0.000e+000 0.000e+000
S102 (am) -2.51 -5.15 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------- ————=
Elements Molality Moles
C 1.480e-005 1.480e-006
Ca 8.354e-004 8.355e-005
Na 2.000e-003 2.000e-004
Si 5.827e-004 5.827e-005
———————————————————————————— Description of solution----- ————=
PH = 11.443 Charge balance
e -6.031 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 4.382e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 3.642e-003
Total CO2 (mol/kg) = 1.480e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 1.616e-015
Percent error, 100* (Cat—|An|)/(Cat+|An|) = 0.00
Iterations = 17
Total H = 1.110201e+001
Total O = 5.551309e+000
———————————————————————————— Distribution of species----- ————=
Log Log Log
Species Molality Activity Molality Activity Gamma
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HO- 3.032e-003 2.821e-003 -2.518 -2.550 -0.031

H+ 3.847e-012 3.605e-012 -11.415 -11.443 -0.028

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(-4) 5.557e-034

CH4 5.557e-034 5.562e-034 -33.255 -33.255 0.000
C(4) 1.480e-005

CO03-2 7.386e-006 5.594e-006 -5.132 -5.252 -0.121

CaCO3 6.952e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 4.587e-007 4.279e-007 -6.338 -6.369 -0.030

CaCHO3+ 3.201e-009 2.986e-009 -8.495 -8.525 -0.030

Cco2 3.142e-012 3.145e-012 -11.503 -11.502 0.000
Ca 8.354e-004

Ca+2 7.992e-004 6.050e-004 -3.097 -3.218 -0.121

CaHO+ 2.637e-005 2.456e-005 -4.579 -4.610 -0.031

CaCO3 6.952e-006 6.959e-006 -5.158 -5.157 0.000

CaSiH304+ 2.874e-006 2.677e-006 -5.541 -5.572 -0.031

CaCHO3+ 3.201e-009 2.986e-009 -8.495 -8.525 -0.030
H(0) 2.344e-014

H2 1.172e-014 1.173e-014 -13.931 -13.931 0.000
Na 2.000e-003

Na+ 1.941e-003 1.808e-003 -2.712 -2.743 -0.031

NaSiH304 5.858e-005 5.864e-005 -4.232 -4.232 0.000

NaHO 8.229e-007 8.237e-007 -6.085 -6.084 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.365 -64.364 0.000
Si 5.827e-004

SiH304- 5.073e-004 4.724e-004 -3.295 -3.326 -0.031

NaSiH304 5.858e-005 5.864e-005 -4.232 -4.232 0.000

H4S5104 7.009e-006 7.016e-006 -5.154 -5.154 0.000

SiH204-2 6.954e-006 5.229%e-006 -5.158 -5.282 -0.124

CaSiH304+ 2.874e-006 2.677e-006 -5.541 -5.572 -0.031

Phase SI log IAP log KT

a-Cristobalite -1.72 -=5.15 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCoO3

b-Cristobalite -2.17 -5.15 -2.98 SioO2

Ca (OH) 2 -3.04 19.67 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -30.41 -71.43 -41.02 CH4

Chalcedony -1.42 -5.15 -3.74 5102

CSH(0.1) -2.12 -3.19 -1.07 Ca0.100811.00002.100:0.110H20
CSH(0.2) -1.79 -1.22 0.56 Ca0.200Si11.00002.200:0.220H20
CSH(0.3) -1.48 0.75 2.23 Ca0.3005811.00002.300:0.330H20
CSH(0.4) -1.19 2.71 3.91 Ca0.400811.00002.400:0.440H20
CSH(0.5) -0.92 4.68 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.67 6.65 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.43 8.61 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.24 10.58 10.82 Ca0.800811.00002.800:0.881H20
CSH (0.833) -0.21 11.23 11.44 Ca0.8333511.00002.833:0.917H20
CSH(0.9) -0.12 13.94 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) -0.00 14.51 14.51 Cal.000S11.00003.000:1.084H20
CSH(1.1) -0.00 14.98 14.98 (Cal.000510.90902.818:1.076H20
CSH(1.2) -0.06 15.37 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.17 15.70 15.87 Cal.000510.76902.538:1.065H20
CSH(1.4) -0.28 15.99 16.27 Cal.000810.71402.428:1.060H20
CSH(1.5) -0.41 16.23 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.54 16.45 16.99 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -0.67 16.64 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -0.79 16.80 17.60 Cal.000510.55602.112:1.047H20
Graphite -17.59 -49.79 -32.19 C

H2 -10.82 -10.82 -0.00 H2

Lime -12.89 19.67 32.56 CaO

02 -61.48 21.65 83.13 02

PCO2 -10.03 -28.14 -18.11 CO2

Quartz -1.13 -5.15 -4.03 Si02

5102 (am) -2.51 -=5.15 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3
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TITLE 9 Liquid solid ration 900
USE solution 1

USE equilibrium phases 9

SAVE equilibrium phases 10

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 9. Pure-phase assemblage after simulation 8.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 1.591e-003 1.789e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.06 14.06 0.000e+000 2.736e-004 2.736e-004
CSH(1.0) 0.00 14.51 14.51 4.964e-003 4.449e-003-5.150e-004
CSH(1.1) -0.10 14.89 14.98 1.939e-005 -1.939%e-005
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
5102 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------—-—---""-——-—————
Elements Molality Moles
c 1.810e-005 1.810e-006
Ca 6.255e-004 6.255e-005
Na 2.000e-003 2.000e-004
Si 2.286e-003 2.286e-004

pH = 10.963 Charge balance
pe = -5.551 Adjusted to redox equilibrium
Activity of water = 1.000
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Ionic strength = 3.631e-003

Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 3.215e-003
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 1.008e-017
Percent error, 100* (Cat-|An|)/(Cat+|An|) = 0.00
Iterations = 18

Total H = 1.110200e+001
Total O = 5.551623e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029

H+ 1.156e-011 1.08%9e-011 -10.937 -10.963 -0.026

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(-4) 6.594e-033

CH4 6.594e-033 6.599e-033 -32.181 -32.181 0.000
C(4) 1.810e-005

CO3-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111

CaCO3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028

Cco2 3.716e-011 3.719%-011 -10.430 -10.430 0.000
Ca 6.255e-004

Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

CaCO3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.346e-014

H2 1.173e-014 1.174e-014 -13.931 -13.930 0.000
Na 2.000e-003

Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.366 -64.365 0.000
Si 2.286e-003

SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

H45104 8.288e-005 8.295e-005 -4.082 -4.081 0.000

SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
—————————————————————————————— Saturation indices--—————--—————————————————————

Phase SI log IAP log KT

a-Cristobalite =-0.65 -4.08 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)?2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.34 -70.36 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 sio2

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100S8i1.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.2005i1.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300S811.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.4005i1.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.50051i1.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.60051i1.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700S11.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.82 Ca0.80051i1.00002.800:0.881H20
CSH(0.833) -0.03 11.41 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.00 14.06 14.06 Cal.0005i1.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000S5i1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000510.90902.818:1.076H20
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CSH(1.2) -0.24 15.20 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000510.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000510.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000810.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000810.55602.112:1.047H20
Graphite -16.52 -48.71 -32.19 C
H2 -10.82 -10.82 -0.00 H2
Lime -13.97 18.60 32.56 CaO
02 -61.48 21.65 83.13 02
PCO2 -8.96 -27.07 -18.11 CO2
Quartz -0.05 -4.08 -4.03 si02
5102 (am) -1.44 -4.08 -2.64 Sil1.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

End of simulation.

Reading input data for simulation 10.
TITLE 10 Liquid solid ration 1000
USE solution 1
USE equilibrium phases 10
SAVE equilibrium phases 11
END

TITLE

10 Liquid solid ration 1000

Beginning of batch-reaction calculations.

Reaction step 1.

Using solution 1.NaHCO3 100g

Using pure phase assemblage 10. Pure-phase assemblage after simulation 9.

——————————————————————————————— Phase assemblage-———————————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 1.789e-003 1.988e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.06 14.06 2.736e-004 5.630e-004 2.895e-004
CSH(1.0) 0.00 14.51 14.51 4.449e-003 3.899e-003-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
5102 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
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Percent error,

Ca

Elements Molality Moles
c 1.810e-005 1.810e-006
Ca 6.255e-004 6.255e-005
Na 2.000e-003 2.000e-004
Si 2.286e-003 2.286e-004

-6 (25)

pH = 10.963 Charge balance
pe -5.572 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (egq/kg) = 3.215e-003
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 2.88%-014
100* (Cat-|An|)/(Cat+|An|) = 0.00
Iterations = 16
Total H = 1.110200e+001
Total O = 5.551623e+000
—————————————————————— Distribution of species----—----—---------———o
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029
H+ 1.156e-011 1.089%e-011 -10.937 -10.963 -0.026
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
9.713e-033
CH4 9.713e-033 9.722e-033 -32.013 -32.012 0.000
1.810e-005
C03-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111
CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000
CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
C0o2 3.716e-011 3.719%-011 -10.430 -10.430 0.000
6.255e-004
Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000
CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
2.585e-014
H2 1.292e-014 1.294e-014 -13.889 -13.888 0.000
2.000e-003
Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0.000e+000
02 0.000e+000 0.000e+000 -64.450 -64.449 0.000
2.286e-003
SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
H4S1i04 8.288e-005 8.295e-005 -4.082 -4.081 0.000
SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
——————————————————————— Saturation indices—-—-————————————————————————————
Phase SI log IAP log KT
a-Cristobalite -0.65 -4.08 -3.43 Si02
Aragonite -0.16 -8.47 -8.31 CaC03
b-Cristobalite -1.10 -4.08 -2.98 SiO2
Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)2
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Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 sSsi02

CSH(0.1) -1.15 =-2.22 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200S11.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300S811.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700811.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.82 Ca0.800811.00002.800:0.881H20
CSH (0.833) -0.03 11.41 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.00 14.06 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000811.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000810.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000810.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000810.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -61.56 21.56 83.13 02

PCO2 -8.96 -27.07 -18.11 CO2

Quartz -0.05 -4.08 -4.03 35i02

S102 (am) -1.44 -4.08 -2.64 Si1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 11 Liquid solid ration 1100
USE solution 1

USE equilibrium phases 11

SAVE equilibrium phases 12

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 11. Pure-phase assemblage after simulation 10.

——————————————————————————————— Phase assemblage-—--———-—- - -

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 1.988e-003 2.186e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
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CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH(0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 5.630e-004 8.525e-004 2.895e-004
CSH(1.0) 0.00 14.51 14.51 3.899e-003 3.349e-003-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
S102 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------——————————————

Elements Molality Moles

C 1.810e-005 1.810e-006

Ca 6.255e-004 6.255e-005

Na 2.000e-003 2.000e-004

Si 2.286e-003 2.286e-004

pH 10.963 Charge balance
pe -5.572 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eg/kg) = 3.215e-003
Total CO2 (mol/kg) 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 2.889%-014

Percent error,

100* (Cat—|An|)/ (Cat+|An]|)
Iterations

Total H

Total O

16

0.00

1.110200e+001
5.551623e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029

H+ 1.156e-011 1.08%e-011 -10.937 -10.963 -0.026

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(-4) 9.694e-033

CH4 9.694e-033 9.702e-033 -32.014 -32.013 0.000
C(4) 1.810e-005

C03-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111

CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028

coz 3.716e-011 3.719e-011 -10.430 -10.430 0.000
Ca 6.255e-004

Cat2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

CaCO3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.584e-014

H2 1.292e-014 1.293e-014 -13.889 -13.888 0.000
Na 2.000e-003

Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.449 -64.449 0.000
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Si 2.286e-003
SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
H435i04 8.288e-005 8.295e-005 -4.082 -4.081 0.000
SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
———————————————— Saturation indices--------—-——--------r————
Phase SI log IAP log KT
a-Cristobalite -0.65 -4.08 -3.43 35i02
Aragonite -0.16 -8.47 -8.31 CaCO3
b-Cristobalite -1.10 -4.08 -2.98 SiO2
Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)2
Calcite 0.00 -8.47 -8.47 CaCO3
CH4 -29.17 -=70.19 -41.02 CH4
Chalcedony -0.34 -4.08 -3.74 Ssi02
CSH(0.1) -1.15 -2.22 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200S8i1.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400S11.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.600S11.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700S811.00002.700:0.771H20
CSH (0.8) -0.02 10.79 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.03 11.41 11.44 Ca0.833Si1.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000S11.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000Si10.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si10.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000S10.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000810.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C
H2 -10.78 -10.78 -0.00 H2
Lime -13.97 18.60 32.56 CaO
02 -61.56 21.56 83.13 02
PCO2 -8.96 -27.07 -18.11 CO2
Quartz -0.05 -4.08 -4.03 Si02
Si02 (am) -1.44 -4.08 -2.64 Sil.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 12 Liqui
USE solution 1

d solid ration 1200

USE equilibrium phases 12

SAVE equilibri
END

uﬁ_phases 13

Reaction step 1.
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Using solution 1.NaHCO3 100g

Using pure phase assemblage 12. Pure-phase assemblage after simulation 11.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 2.186e-003 2.384e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH (0.833 -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 8.525e-004 1.142e-003 2.895e-004
CSH(1.0) 0.00 14.51 14.51 3.349e-003 2.799%e-003-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
Si02 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—----—---——--——————
Elements Molality Moles
C 1.810e-005 1.810e-006
Ca 6.255e-004 6.255e-005
Na 2.000e-003 2.000e-004
Si 2.286e-003 2.286e-004
———————————————————————————— Description of solution---------—---""""-"---———-——
pH = 10.963 Charge balance
pe = -5.572 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 3.215e-003
Total CO2 (mol/kg) 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 2.889%-014
Percent error, 100* (Cat—|An|)/(Cat+|An|) = 0.00
Iterations = 16
Total H = 1.110200e+001
Total O = 5.551623e+000
———————————————————————————— Distribution of species--—----—--------—-———
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029
H+ 1.156e-011 1.089%-011 -10.937 -10.963 -0.026
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
C(-4) 9.695e-033
CH4 9.695e-033 9.703e-033 -32.013 -32.013 0.000
C(4) 1.810e-005
C03-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111
CaCo3 6.953e-006 6.959%e-006 -5.158 -5.157 0.000
CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
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Co2 3.716e-011 3.719%e-011 -10.430 -10.430 0.000
Ca 6.255e-004

Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.584e-014

H2 1.292e-014 1.293e-014 -13.889 -13.888 0.000
Na 2.000e-003

Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.449 -64.449 0.000
Si 2.286e-003

SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

H4S104 8.288e-005 8.295e-005 -4.082 -4.081 0.000

SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114

CaSiH304+ 8.632e-006 8.086e-006 -5.0064 -5.092 -0.028

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)?2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 sSi02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100S811.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200S8i1.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.50051i1.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.600S1i1.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.82 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -0.03 11.41 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000S10.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000810.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -61.56 21.56 83.13 02

PCO2 -8.96 -27.07 -18.11 CO2

Quartz -0.05 -4.08 -4.03 sio2

S102 (am) -1.44 -4.08 -2.64 Sil1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 13 Liquid solid ration 1300
USE solution 1
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USE equilibrium phases 13
SAVE equilibrium phases 14
END

Reaction step 1.

Using solution 1.NaHCO3 100g

Using pure phase assemblage 13. Pure-phase assemblage after simulation 12.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 2.384e-003 2.582e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 1.142e-003 1.431e-003 2.895e-004
CSH(1.0) 0.00 14.51 14.51 2.799e-003 2.248e-003-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
S102 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition------—-—---——--——————————
Elements Molality Moles
C 1.810e-005 1.810e-006
Ca 6.255e-004 6.255e-005
Na 2.000e-003 2.000e-004
Si 2.286e-003 2.286e-004

pH = 10.963
pe = =-5.572

Charge balance
Adjusted to redox equilibrium

Activity of water = 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 3.215e-003
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = 2.889%-014
Percent error, 100* (Cat—|An|)/(Cat+|An|) = 0.00
Iterations = 16

Total H = 1.110200e+001
Total O = 5.551623e+000
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Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029

H+ 1.156e-011 1.089%-011 -10.937 -10.963 -0.026

H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
C(-4) 9.717e-033

CH4 9.717e-033 9.725e-033 -32.012 -32.012 0.000
C(4) 1.810e-005

C03-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111

CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028

Cco2 3.716e-011 3.719%e-011 -10.430 -10.430 0.000
Ca 6.255e-004

Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.585e-014

H2 1.293e-014 1.294e-014 -13.889 -13.888 0.000
Na 2.000e-003

Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.450 -64.449 0.000
Si 2.286e-003

SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

H4Si04 8.288e-005 8.295e-005 -4.082 -4.081 0.000

SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114

CaSiH304+ 8.632e-006 8.086e-006 -5.0064 -5.092 -0.028
—————————————————————————————— Saturation indices—----—---———————————————————————

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 5102

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -1.10 -4.08 -2.98 Si0O2

Ca (CH) 2 -4.11 18.60 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 sSi02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100Si1.00002.100:0.110H20

CSH(0.2) -0.93 -0.36 0.56 Ca0.200Si1.00002.200:0.220H20

CSH(0.3) -0.73 1.50 2.23 Ca0.300511.00002.300:0.330H20

CSH(0.4) -0.55 3.36 3.91 Ca0.400Si1.00002.400:0.440H20

CSH(0.5) -0.38 5.22 5.60 Ca0.500S11.00002.500:0.550H20

CSH(0.6) -0.24 7.08 7.31 Ca0.600S11.00002.600:0.661H20

CSH(0.7) -0.11 8.94 9.04 Ca0.700Si1.00002.700:0.771H20

CSH(0.8) -0.02 10.79 10.82 Ca0.800511.00002.800:0.881H20

CSH (0.833) -0.03 11.41 11.44 Ca0.833Si1.00002.833:0.917H20

CSH(0.9) 0.00 14.06 14.06 Cal.000811.11103.222:1.093H20

CSH(1.0) 0.00 14.51 14.51 Cal.00051i1.00003.000:1.084H20

CSH(1.1) -0.10 14.89 14.98 Cal.000Si0.90902.818:1.076H20

CSH(1.2) -0.24 15.20 15.44 Cal.000Si0.83302.666:1.070H20

CSH(1.3) -0.41 15.46 15.87 Cal.000Si0.76902.538:1.065H20

CSH(1.4) -0.59 15.68 16.27 Cal.000Si0.71402.428:1.060H20

CSH(1.5) -0.77 15.87 16.64 Cal.000Si0.66702.334:1.056H20

CSH(1.6) -0.94 16.04 16.99 Cal.000Si0.62502.250:1.053H20

CSH(1.7) -1.11 16.20 17.30 Cal.000Si0.58802.176:1.049H20

CSH(1.8) -1.27 16.33 17.60 Cal.000Si0.55602.112:1.047H20

Graphite -16.43 -48.63 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -61.56 21.56 83.13 02
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PCO2

Quartz

S102 (am)
Wollastonite

-8.96 -27.07
-0.05 -4.

-1.44 -4

.08
0.73 14.51

-18.11 CO2

08 -4.03 si02

TITLE 14 Liquid solid ration 1400

USE solution 1

USE equilibrium phases 14
SAVE equilibrium phases 15

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 14.

Phase
Ca (OH) 2
Calcite
CSH(0.1)
CSH(0.2)
CSH(0.3)
CSH(0.4)
CSH(0.5)
CSH(0.6)
CSH(0.7)
CSH(0.8)
CSH (0.833)
CSH(0.9)
CSH(1.0)
CSH(1.1)
CSH(1.2)
CSH(1.3)
CSH(1.4)
CSH(1.5)
CSH(1.6)
CSH(1.7)
CSH(1.8)
S102 (am)
Elements
C

Ca

Na

Si

-4.11 18.
0.00 -8
-1.15 -2
-0.93 -0
-0.73 1.
-0.55 3
-0.38 5.
-0.24 7
-0.11 8.
-0.02 10
-0.03 11
-0.00 14
-0.00 14
-0.10 14
-0.24 15.
-0.41 15.
-0.59 15.
-0.77 15.
-0.94 1le.
-1.11 1e.
-1.27 16.
-1.44 -4

Molality

1.810e-005
6.255e-004
2.000e-003
2.286e-003

-2.64 5i1.00002.000
13.78 CaSiO3

Pure-phase assemblage after simulation 13.

Moles in assemblage
SI log IAP log KT

60 22.71
.47 -8.47
.22 -1.07
.36 0.56
50 2.23
.36 3.91
22 5.60
.08 7.31
94 9.04
.79 10.82
.41 11.44
.06 14.06
.51 14.51
.89 14.98
20 15.44
46 15.87
68 16.27
87 16.64
04 16.99
20 17.30
33 17.60
.08 -2.64

Moles

1.810e-006
6.255e-005
2.000e-004
2.286e-004

fF-6(33)

0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Initial Final Delta
000e+000 0.000e+000
582e-003 2.780e-003 1.982e-004
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
.000e+000 0.000e+000

431e-003 1.721e-003 2.895e-004
248e-003 1.698e-003-5.502e-004

000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
000e+000 0.000e+000
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Percent error,

PH 10.963 Charge balance
pe = -5.572 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 3.215e-003
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -3.235e-014

100* (Cat-|An|)/ (Cat+|An|) = -0.00
Iterations = 21
Total H = 1.110200e+001
Total O = 5.551623e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029

H+ 1.156e-011 1.089%-011 -10.937 -10.963 -0.026

H20 5.551e+001 9.99%e-001 1.744 -0.000 0.000
C(-4) 9.739e-033

CH4 9.739%9e-033 9.747e-033 -32.011 -32.011 0.000
C(4) 1.810e-005

CO3-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111

CaCO3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028

Cco2 3.716e-011 3.719e-011 -10.430 -10.430 0.000
Ca 6.255e-004

Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

CaCO3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028

CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.587e-014

H2 1.293e-014 1.294e-014 -13.888 -13.888 0.000
Na 2.000e-003

Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.450 -64.450 0.000
Si 2.286e-003

S1iH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

H45104 8.288e-005 8.295e-005 -4.082 -4.081 0.000

SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
—————————————————————————————— Saturation indices—----—--————————————————————————

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)?2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 sSi02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100Si1.00002.100:0.110H20

CSH(0.2) -0.93 -0.36 0.56 Ca0.200S8i1.00002.200:0.220H20

CSH(0.3) -0.73 1.50 2.23 Ca0.300511.00002.300:0.330H20

CSH(0.4) -0.55 3.36 3.91 Ca0.400S5i1.00002.400:0.440H20

CSH(0.5) -0.38 5.22 5.60 Ca0.5005i1.00002.500:0.550H20

CSH(0.6) -0.24 7.08 7.31 Ca0.600S1i1.00002.600:0.661H20

CSH(0.7) -0.11 8.94 9.04 Ca0.700S811.00002.700:0.771H20

CSH(0.8) -0.02 10.79 10.82 Ca0.800Si1.00002.800:0.881H20
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CSH (0.833) -0.03 11.41 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.00 14.06 14.06 Cal.000Sil1.11103.222:1.093H20
CSH(1.0) -0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C
H2 -10.78 -10.78 -0.00 H2
Lime -13.97 18.60 32.56 CaO
02 -61.56 21.56 83.13 02
PCO2 -8.96 -27.07 -18.11 CO2
Quartz -0.05 -4.08 -4.03 Si02
S102 (am) -1.44 -4.08 -2.64 S5il1.00002.000
Wollastonite 0.73 14.51 13.78 CaSiO3

End of simulation.

Reading input data for simulation 15.
TITLE 15 Liquid solid ration 1500
USE solution 1
USE equilibrium phases 15
SAVE equilibrium phases 16
END

TITLE

15 Liquid solid ration 1500

Beginning of batch-reaction calculations.

Reaction step 1.

Using solution 1.NaHCO3 100g

Using pure phase assemblage 15. Pure-phase assemblage after simulation 14.

——————————————————————————————— Phase assemblage————————————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 2.780e-003 2.979%e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.06 14.06 1.721e-003 2.010e-003 2.895e-004
CSH(1.0) -0.00 14.51 14.51 1.698e-003 1.148e-003-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
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Percent error,

CSH(1.6) -0.94 16.04 16.99 0.000e

CSH(1.7) -1.11 16.20 17.30 0.000e

CSH(1.8) -1.27 16.33 17.60 0.000e

S102 (am) -1.44 -4.08 -2.64 0.000e
e Solution composition--

Elements Molality Moles

c 1.810e-005 1.810e-006

Ca 6.255e-004 6.255e-005

Na 2.000e-003 2.000e-004

Si 2.286e-003 2.286e-004

-——-Description of solution

pH = 10.963
pe = -5.572
Activity of water = 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eqg/kg) = 3.215e-00
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -6.196e-01
100* (Cat-|An|)/ (Cat+|An|) = -0.00
Iterations = 16
Total H = 1.110200e+001
Total O = 5.551623e+000

+000 0.000e+000
+000 0.000e+000
+000 0.000e+000
+000 0.000e+000

Charge balance
Adjusted to redox equilibrium

3

3

----Distribution of species---—-———--——————————————————-

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029
H+ 1.156e-011 1.089%-011 -10.937 -10.963 -0.026
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
C(-4) 9.741e-033
CH4 9.741e-033 9.749-033 -32.011 -32.011 0.000
C(4) 1.810e-005
C0O3-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111
CaCO3 6.953e-006 6.959%-006 -5.158 -5.157 0.000
CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
Cco2 3.716e-011 3.719e-011 -10.430 -10.430 0.000
Ca 6.255e-004
Cat+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000
CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.587e-014
H2 1.293e-014 1.294e-014 -13.888 -13.888 0.000
Na 2.000e-003
Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.450 -64.450 0.000
Si 2.286e-003
SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
H4S104 8.288e-005 8.295e-005 -4.082 -4.081 0.000
SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
———————————————— Saturation indices-——----------—"—"———————————
Phase SI log IAP log KT
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a-Cristobalite -0.65 -4.08 -3.43 Si0O2

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 s5i02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200S11.00002.200:0.220H20
CSH (0.3) -0.73 1.50 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH (0.8) -0.02 10.79 10.82 Ca0.800S1i1.00002.800:0.881H20
CSH (0.833) -0.03 11.41 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) -0.00 14.06 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000S1i0.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000Si10.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -61.56 21.56 83.13 02

PCO2 -8.96 -27.07 -18.11 CO2

Quartz -0.05 -4.08 -4.03 si02

S102 (am) -1.44 -4.08 -2.64 S5il1.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 16 Liquid solid ration 1600
USE solution 1

USE equilibrium phases 16

SAVE equilibrium phases 17

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 16. Pure-phase assemblage after simulation 15.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 2.979e-003 3.177e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
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CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH (0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH (0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH (0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 2.010e-003 2.300e-003 2.895e-004
CSH(1.0) 0.00 14.51 14.51 1.148e-003 5.976e-004-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
Si02 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition----------—-------———————
Elements Molality Moles
C 1.810e-005 1.810e-006
Ca 6.255e-004 6.255e-005
Na 2.000e-003 2.000e-004
Si 2.286e-003 2.286e-004
———————————————————————————— Description of solution---—----————————————————————
pH = 10.963 Charge balance
pe = -5.572 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eqg/kg) = 3.215e-003
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -1.546e-016
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110200e+001
Total O = 5.551623e+000
———————————————————————————— Distribution of species--——--------"---""---——c——
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029
H+ 1.156e-011 1.089%-011 -10.937 -10.963 -0.026
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
C(-4) 9.744e-033
CH4 9.744e-033 9.752e-033 -32.011 -32.011 0.000
C(4) 1.810e-005
C0O3-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111
CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000
CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
Cco2 3.716e-011 3.719%e-011 -10.430 -10.430 0.000
Ca 6.255e-004
Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000
CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.587e-014
H2 1.293e-014 1.295e-014 -13.888 -13.888 0.000
Na 2.000e-003
Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028
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NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.450 -64.450 0.000
Si 2.286e-003

SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028

NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000

H4S104 8.288e-005 8.295e-005 -4.082 -4.081 0.000

S1iH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114

CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 si02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.600S1i1.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700Si1.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.82 Ca0.800Si1.00002.800:0.881H20
CSH (0.833) -0.03 11.41 11.44 Ca0.833S5i1.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.0005i1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000Si0.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000S1i0.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si0.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000Si0.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -61.56 21.56 83.13 02

PCO2 -8.96 -27.07 -18.11 cCO2

Quartz -0.05 -4.08 -4.03 5i02

S102 (am) -1.44 -4.08 -2.64 Sil.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

TITLE 17 Liquid solid ration 1700
USE solution 1

USE equilibrium phases 17

SAVE equilibrium phases 18

END

Beginning of batch-reaction calculations.
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Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 17. Pure-phase assemblage after simulation 16.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.11 18.60 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 3.177e-003 3.375e-003 1.982e-004
CSH(0.1) -1.15 -2.22 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.93 -0.36 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.73 1.50 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.55 3.36 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.38 5.22 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.24 7.08 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.11 8.94 9.04 0.000e+000 0.000e+000
CSH(0.8) -0.02 10.79 10.82 0.000e+000 0.000e+000
CSH (0.833) -0.03 11.41 11.44 0.000e+000 0.000e+000
CSH(0.9) -0.00 14.06 14.06 2.300e-003 2.589e-003 2.895e-004
CSH(1.0) 0.00 14.51 14.51 5.976e-004 4.739e-005-5.502e-004
CSH(1.1) -0.10 14.89 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.24 15.20 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.41 15.46 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.59 15.68 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.77 15.87 16.64 0.000e+000 0.000e+000
CSH(1.6) -0.94 16.04 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.11 16.20 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.27 16.33 17.60 0.000e+000 0.000e+000
S102 (am) -1.44 -4.08 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition--------------———-————
Elements Molality Moles
C 1.810e-005 1.810e-006
Ca 6.255e-004 6.255e-005
Na 2.000e-003 2.000e-004
Si 2.286e-003 2.286e-004
———————————————————————————— Description of solution--------——---------r———
pH = 10.963 Charge balance
pe = -5.572 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.631e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 3.215e-003
Total CO2 (mol/kg) = 1.810e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -6.687e-016
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 18
Total H = 1.110200e+001
Total O = 5.551623e+000
———————————————————————————— Distribution of species—---——--———-—————————————————
Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 9.976e-004 9.338e-004 -3.001 -3.030 -0.029
H+ 1.156e-011 1.089%e-011 -10.937 -10.963 -0.026
H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(-4) 9.728e-033
CH4 9.728e-033 9.736e-033 -32.012 -32.012 0.000
C(4) 1.810e-005
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C03-2 9.355e-006 7.247e-006 -5.029 -5.140 -0.111
CaCo3 6.953e-006 6.959%e-006 -5.158 -5.157 0.000
CHO3- 1.785e-006 1.675e-006 -5.748 -5.776 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
Cco2 3.716e-011 3.719e-011 -10.430 -10.430 0.000
Ca 6.255e-004
Ca+2 6.032e-004 4.670e-004 -3.220 -3.331 -0.111
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028
CaCo3 6.953e-006 6.959%e-006 -5.158 -5.157 0.000
CaHO+ 6.698e-006 6.274e-006 -5.174 -5.202 -0.028
CaCHO3+ 9.616e-009 9.021e-009 -8.017 -8.045 -0.028
H(0) 2.586e-014
H2 1.293e-014 1.294e-014 -13.888 -13.888 0.000
Na 2.000e-003
Na+ 1.788e-003 1.675e-003 -2.748 -2.776 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
NaHO 2.524e-007 2.526e-007 -6.598 -6.598 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.450 -64.450 0.000
Si 2.286e-003
SiH304- 1.974e-003 1.849e-003 -2.705 -2.733 -0.028
NaSiH304 2.124e-004 2.126e-004 -3.673 -3.672 0.000
H4S104 8.288e-005 8.295e-005 -4.082 -4.081 0.000
SiH204-2 8.798e-006 6.774e-006 -5.056 -5.169 -0.114
CaSiH304+ 8.632e-006 8.086e-006 -5.064 -5.092 -0.028

Phase SI log IAP log KT

a-Cristobalite -0.65 -4.08 -3.43 5i02

Aragonite -0.16 -8.47 -8.31 CaCoO3

b-Cristobalite -1.10 -4.08 -2.98 SiO2

Ca (OH) 2 -4.11 18.60 22.71 Ca(CH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.17 -70.19 -41.02 CH4

Chalcedony -0.34 -4.08 -3.74 Ssi02

CSH(0.1) -1.15 -2.22 -1.07 Ca0.100S11.00002.100:0.110H20
CSH(0.2) -0.93 -0.36 0.56 Ca0.200Si1.00002.200:0.220H20
CSH(0.3) -0.73 1.50 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.55 3.36 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.38 5.22 5.60 Ca0.500811.00002.500:0.550H20
CSH(0.6) -0.24 7.08 7.31 Ca0.6003511.00002.600:0.661H20
CSH(0.7) -0.11 8.94 9.04 Ca0.700S1i1.00002.700:0.771H20
CSH(0.8) -0.02 10.79 10.82 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -0.03 11.41 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) -0.00 14.06 14.06 Cal.000811.11103.222:1.093H20
CSH(1.0) 0.00 14.51 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.10 14.89 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.24 15.20 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.41 15.46 15.87 Cal.000Si10.76902.538:1.065H20
CSH(1.4) -0.59 15.68 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.77 15.87 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -0.94 16.04 16.99 Cal.000S8i0.62502.250:1.053H20
CSH(1.7) -1.11 16.20 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -1.27 16.33 17.60 Cal.000810.55602.112:1.047H20
Graphite -16.43 -48.63 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -13.97 18.60 32.56 CaO

02 -61.56 21.56 83.13 02

PCO2 -8.96 -27.07 -18.11 CO2

Quartz -0.05 -4.08 -4.03 Si02

Si02 (am) -1.44 -4.08 -2.64 S5il.00002.000

Wollastonite 0.73 14.51 13.78 CaSiO3

Reading input data for simulation 18.
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TITLE 18 Liquid solid ration 1800
USE solution 1

USE equilibrium phases 18

SAVE equilibrium phases 19

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 18. Pure-phase assemblage after simulation 17.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.35 18.36 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 3.375e-003 3.573e-003 1.983e-004
CSH(0.1) -0.96 -2.03 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.76  -0.19 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.59 1.64 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.43 3.48 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.29 5.31 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.16 7.15 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.98 9.04 0.000e+000 0.000e+000
CSH(0.8) 0.00 10.82 10.82 0.000e+000 1.503e-004 1.503e-004
CSH (0.833) -0.01 11.42 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 2.589e-003 2.249e-003-3.403e-004
CSH(1.0) -0.02 14.49 14.51 4.739e-005 -4.739%-005
CSH(1.1) -0.14 14.84 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.30 15.14 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.49 15.38 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.68 15.60 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.87 15.78 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.05 15.94 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.22 16.08 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.39 16.21 17.60 0.000e+000 0.000e+000
S102 (am) -1.23 -3.87 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition---—---—-———-———————————————————
Elements Molality Moles
C 1.775e-005 1.775e-006
Ca 6.914e-004 6.914e-005
Na 2.000e-003 2.000e-004
Si 2.751e-003 2.751e-004
———————————————————————————— Description of solution--—-—----—-----------———
pH = 10.822 Charge balance
pe = -5.431 Adjusted to redox equilibrium
Activity of water = 1.000
Ionic strength = 3.789e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 3.348e-003
Total CO2 (mol/kg) = 1.775e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -3.650e-013
Percent error, 100* (Cat-|An|)/(Cat+|An|) = -0.00

f§-6(42)



JNC TN8400 2004-015

Iterations = 17
Total H = 1.110202e+001
Total O = 5.551734e+000

Log Log Log
Species Molality Activity Molality Activity Gamma
HO- 7.220e-004 6.749e-004 -3.141 -3.171 -0.029
H+ 1.602e-011 1.507e-011 -10.795 -10.822 -0.027
H20 5.551e+001 9.999%e-001 1.744 -0.000 0.000
C(-4) 1.691e-032
CH4 1.691e-032 1.693e-032 -31.772 -31.771 0.000
C(4) 1.775e-005
C03-2 8.534e-006 6.578e-006 -5.069 -5.182 -0.113
CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000
CHO3- 2.245e-006 2.103e-006 -5.649 -5.677 -0.028
CaCHO3+ 1.332e-008 1.248e-008 -7.875 =7.904 -0.028
Co2 6.457e-011 6.462e-011 -10.190 -10.190 0.000
Ca 6.914e-004
Cat+2 6.678e-004 5.145e-004 -3.175 -3.289 -0.113
CaSiH304+ 1.132e-005 1.059e-005 -4.946 -4.975 -0.029
CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000
CaHO+ 5.340e-006 4.996e-006 -5.272 -5.301 -0.029
CaCHO3+ 1.332e-008 1.248e-008 -7.875 =7.904 -0.028
H(0) 2.586e-014
H2 1.293e-014 1.294e-014 -13.888 -13.888 0.000
Na 2.000e-003
Na+ 1.753e-003 1.641e-003 -2.756 -2.785 -0.029
NaSiH304 2.473e-004 2.475e-004 -3.607 -3.606 0.000
NaHO 1.786e-007 1.788e-007 -6.748 -6.748 0.000
0(0) 0.000e+000
02 0.000e+000 0.000e+000 -64.450 -64.450 0.000
Si 2.751e-003
SiH304- 2.349e-003 2.197e-003 -2.629 -2.658 -0.029
NaSiH304 2.473e-004 2.475e-004 -3.607 -3.606 0.000
H4Si04 1.363e-004 1.364e-004 -3.866 -3.865 0.000
CaSiH304+ 1.132e-005 1.059e-005 -4.946 -4.975 -0.029
SiH204-2 7.597e-006 5.819e-006 -5.119 -5.235 -0.116
—————————————————————————————— Saturation indices-———-----—————————————————————
Phase SI log IAP log KT

a-Cristobalite -0.43 -3.87 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -0.88 -3.87 -2.98 SiO2

Ca (OH) 2 -4.35 18.36 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCoO3

CH4 -28.93 -69.95 -41.02 CH4

Chalcedony -0.13 -3.87 -3.74 sio2

CSH(0.1) -0.96 -2.03 ~-1.07 Ca0.100Si1.00002.100:0.110H20
CSH(0.2) -0.76 -0.19 0.56 Ca0.200511.00002.200:0.220H20
CSH(0.3) -0.59 1.64 2.23 Ca0.300811.00002.300:0.330H20
CSH(0.4) -0.43 3.48 3.91 Ca0.400511.00002.400:0.440H20
CSH(0.5) -0.29 5.31 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.16 7.15 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.06 8.98 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) 0.00 10.82 10.82 Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.01 11.42 11.44 Ca0.8335i1.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.02 14.49 14.51 Cal.0005i1.00003.000:1.084H20
CSH(1.1) -0.14 14.84 14.98 Cal.000S5i0.90902.818:1.076H20
CSH(1.2) -0.30 15.14 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.49 15.38 15.87 Cal.0005i0.76902.538:1.065H20
CSH(1.4) -0.68 15.60 16.27 Cal.000Si0.71402.428:1.060H20
CSH(1.5) -0.87 15.78 16.64 Cal.0005i0.66702.334:1.056H20
CSH(1.6) -1.05 15.94 16.99 Cal.000S5i0.62502.250:1.053H20
CSH(1.7) -1.22 16.08 17.30 Cal.0005i0.58802.176:1.049H20
CSH(1.8) -1.39 16.21 17.60 Cal.0005i0.55602.112:1.047H20
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Graphite -16.19 -48.39 -32.19 C

H2 -10.78 -10.78 -0.00 H2

Lime -14.21 18.36 32.56 CaO

02 -61.56 21.56 83.13 02

PCO2 -8.72 -26.83 -18.11 CO2

Quartz 0.16 -3.87 -4.03 Si02

S102 (am) -1.23 -3.87 -2.64 Sil1.00002.000
Wollastonite 0.71 14.49 13.78 CaSiO3

TITLE 19 Liquid solid ration 1900
USE solution 1

USE equilibrium phases 19

SAVE equilibrium phases 20

END

Reaction step 1.

Using solution 1.NaHCO3 100g
Using pure phase assemblage 19. Pure-phase assemblage after simulation 18.

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (CH) 2 -4.35 18.36 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 3.573e-003 3.772e-003 1.983e-004
CSH(0.1) -0.96 -2.03 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.76 -0.19 0.56 0.000e+000 0.000e+000
CSH (0.3) -0.59 1.64 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.43 3.48 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.29 5.31 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.16 7.15 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.98 9.04 0.000e+000 0.000e+000
CSH (0.8) 0.00 10.82 10.82 1.503e-004 3.479e-004 1.976e-004
CSH (0.833) -0.01 11.42 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 2.249e-003 1.823e-003-4.255e-004
CSH(1.0) -0.02 14.49 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.14 14.84 14.98 0.000e+000 0.000e+000
CSH(1.2) -0.30 15.14 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.49 15.38 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.68 15.60 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.87 15.78 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.05 15.94 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.22 16.08 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.39 16.21 17.60 0.000e+000 0.000e+000
S102 (am) -1.23 -3.87 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition—--—-—=————————————————————
Elements Molality Moles
C 1.775e-005 1.775e-006
Ca 6.914e-004 6.914e-005
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Percent error,

2.000e-003 2.000e-004
2.751e-003 2.751e-004

pH 10.822 Charge
pe -5.410
Activity of water 1.000
Ionic strength = 3.789%e-003
Mass of water (kg) = 1.000e-001
Total alkalinity (eq/kg) = 3.348e-003
Total CO2 (mol/kg) 1.775e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -2.410e-016
100* (Cat-|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110202e+001
Total O = 5.551734e+000

balance

Adjusted to redox equilibrium

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 7.220e-004 6.749e-004 -3.141 -3.171 -0.029

H+ 1.602e-011 1.507e-011 -10.795 -10.822 -0.027

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(-4) 1.151e-032

CH4 1.151e-032 1.152e-032 -31.939 -31.938 0.000
C(4) 1.775e-005

C03-2 8.534e-006 6.578e-006 -5.069 -5.182 -0.113

CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000

CHO3- 2.245e-006 2.103e-006 -5.649 -5.677 -0.028

CaCHO3+ 1.332e-008 1.248e-008 -7.875 -7.904 -0.028

Cco2 6.457e-011 6.462e-011 -10.190 -10.190 0.000
Ca 6.914e-004

Ca+2 6.678e-004 5.145e-004 -3.175 -3.289 -0.113

CaSiH304+ 1.132e-005 1.059e-005 -4.946 -4.975 -0.029

CaCo3 6.953e-006 6.959%-006 -5.158 -5.157 0.000

CaHO+ 5.340e-006 4.996e-006 -5.272 -5.301 -0.029

CaCHO3+ 1.332e-008 1.248e-008 -7.875 -7.904 -0.028
H(0) 2.349%9e-014

H2 1.175e-014 1.176e-014 -13.930 -13.930 0.000
Na 2.000e-003

Na+ 1.753e-003 1.641e-003 -2.756 -2.785 -0.029

NaSiH304 2.473e-004 2.475e-004 -3.607 -3.606 0.000

NaHO 1.786e-007 1.788e-007 -6.748 -6.748 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.367 -64.366 0.000
Si 2.751e-003

SiH304- 2.349e-003 2.197e-003 -2.629 -2.658 -0.029

NaSiH304 2.473e-004 2.475e-004 -3.607 -3.606 0.000

H4S104 1.363e-004 1.364e-004 -3.866 -3.865 0.000

CaSiH304+ 1.132e-005 1.059e-005 -4.946 -4.975 -0.029

SiH204-2 7.597e-006 5.819e-006 -5.119 -5.235 -0.116
—————————————————————————————— Saturation indices——--——-——————————————————

Phase SI log IAP log KT

a-Cristobalite -0.43 -3.87 -3.43 3i02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -0.88 -3.87 -2.98 SiO2

Ca (OH) 2 -4.35 18.36 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.09 -70.12 -41.02 CH4

Chalcedony -0.13 -3.87 -3.74 S5i02

CSH(0.1) -0.96 -2.03 -1.07 Ca0.100Si1.00002.100:0.110H20

CSH(0.2) -0.76 -0.19 0.56 Ca0.200Si1.00002.200:0.220H20

CSH(0.3) -0.59 1.64 2.23 Ca0.300511.00002.300:0.330H20

CSH(0.4) -0.43 3.48 3.91 Ca0.400511.00002.400:0.440H20
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CSH(0.5) -0.29 5.31 5.60 Ca0.500511.00002.500:0.550H20
CSH(0.6) -0.16 7.15 7.31 Ca0.600511.00002.600:0.661H20
CSH(0.7) -0.06 8.98 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) 0.00 10.82 10.82 Ca0.800S11.00002.800:0.881H20
CSH(0.833) -0.01 11.42 11.44 Ca0.833511.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.02 14.49 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.14 14.84 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.30 15.14 15.44 Cal.000S10.83302.666:1.070H20
CSH(1.3) -0.49 15.38 15.87 Cal.000Si10.76902.538:1.065H20
CSH(1.4) -0.68 15.60 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.87 15.78 16.64 Cal.000S10.66702.334:1.056H20
CSH(1.6) -1.05 15.94 16.99 Cal.000Si0.62502.250:1.053H20
CSH(1.7) -1.22 16.08 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -1.39 16.21 17.60 Cal.000S10.55602.112:1.047H20
Graphite -16.28 -48.47 -32.19 C
H2 -10.82 -10.82 -0.00 H2
Lime -14.21 18.36 32.56 CaO
02 -61.48 21.65 83.13 02
PCO2 -8.72 -26.83 -18.11 cCO2
Quartz 0.16 -3.87 -4.03 sio2
S102 (am) -1.23 -3.87 -2.64 S5il.00002.000
Wollastonite 0.71 14.49 13.78 CaSiO3

End of simulation.

Reading input data for simulation 20.
TITLE 20 Liquid solid ration 2000
USE solution 1
USE equilibrium phases 20
SAVE equilibrium phases 21
END

TITLE

20 Liquid solid ration 2000

Beginning of batch-reaction calculations.

Reaction step 1.

Using solution 1.NaHCO3 100g

Using pure phase assemblage 20. Pure-phase assemblage after simulation 19.

——————————————————————————————— Phase assemblage—-—-——————————————————————————————

Moles in assemblage

Phase SI log IAP log KT Initial Final Delta
Ca (OH) 2 -4.35 18.36 22.71 0.000e+000 0.000e+000
Calcite 0.00 -8.47 -8.47 3.772e-003 3.970e-003 1.983e-004
CSH(0.1) -0.96 -2.03 -1.07 0.000e+000 0.000e+000
CSH(0.2) -0.76 -0.19 0.56 0.000e+000 0.000e+000
CSH(0.3) -0.59 1.64 2.23 0.000e+000 0.000e+000
CSH(0.4) -0.43 3.48 3.91 0.000e+000 0.000e+000
CSH(0.5) -0.29 5.31 5.60 0.000e+000 0.000e+000
CSH(0.6) -0.16 7.15 7.31 0.000e+000 0.000e+000
CSH(0.7) -0.06 8.98 9.04 0.000e+000 0.000e+000
CSH(0.8) 0.00 10.82 10.82 3.479e-004 5.455e-004 1.976e-004
CSH(0.833) -0.01 11.42 11.44 0.000e+000 0.000e+000
CSH(0.9) 0.00 14.06 14.06 1.823e-003 1.398e-003-4.255e-004
CSH(1.0) -0.02 14.49 14.51 0.000e+000 0.000e+000
CSH(1.1) -0.14 14.84 14.98 0.000e+000 0.000e+000
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CSH(1.2) -0.30 15.14 15.44 0.000e+000 0.000e+000
CSH(1.3) -0.49 15.38 15.87 0.000e+000 0.000e+000
CSH(1.4) -0.68 15.60 16.27 0.000e+000 0.000e+000
CSH(1.5) -0.87 15.78 16.64 0.000e+000 0.000e+000
CSH(1.6) -1.05 15.94 16.99 0.000e+000 0.000e+000
CSH(1.7) -1.22 16.08 17.30 0.000e+000 0.000e+000
CSH(1.8) -1.39 16.21 17.60 0.000e+000 0.000e+000
S102 (am) -1.23 -3.87 -2.64 0.000e+000 0.000e+000
————————————————————————————— Solution composition----------——--—---—————
Elements Molality Moles
C 1.775e-005 1.775e-006
Ca 6.914e-004 6.914e-005
Na 2.000e-003 2.000e-004
Si 2.751e-003 2.751e-004
———————————————————————————— Description of solution---------—---""""-—--————————
pH 10.822 Charge balance
pe = -5.410 Adjusted to redox equilibrium
Activity of water 1.000
Ionic strength = 3.789%e-003
Mass of water (kg) 1.000e-001
Total alkalinity (eq/kg) = 3.348e-003
Total CO2 (mol/kg) 1.775e-005
Temperature (deg C) = 25.000
Electrical balance (eq) = -3.743e-015
Percent error, 100* (Cat—|An|)/(Cat+|An|) = -0.00
Iterations = 17
Total H = 1.110202e+001

Total O

= 5.551734e+000

Log Log Log

Species Molality Activity Molality Activity Gamma

HO- 7.220e-004 6.749e-004 -3.141 -3.171 -0.029

H+ 1.602e-011 1.507e-011 -10.795 -10.822 -0.027

H20 5.551e+001 9.999e-001 1.744 -0.000 0.000
C(-4) 1.154e-032

CH4 1.154e-032 1.155e-032 -31.938 -31.937 0.000
C(4) 1.775e-005

C03-2 8.534e-006 6.578e-006 -5.069 -5.182 -0.113

CaCO3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CHO3- 2.245e-006 2.103e-006 -5.649 -5.677 -0.028

CaCHO3+ 1.332e-008 1.248e-008 -7.875 =7.904 -0.028

Cco2 6.457e-011 6.462e-011 -10.190 -10.190 0.000
Ca 6.914e-004

Cat+2 6.678e-004 5.145e-004 -3.175 -3.289 -0.113

CaSiH304+ 1.132e-005 1.059e-005 -4.946 -4.975 -0.029

CaCo3 6.953e-006 6.959e-006 -5.158 -5.157 0.000

CaHO+ 5.340e-006 4.996e-006 -5.272 -5.301 -0.029

CaCHO3+ 1.332e-008 1.248e-008 -7.875 =-7.904 -0.028
H(0) 2.350e-014

H2 1.175e-014 1.176e-014 -13.930 -13.930 0.000
Na 2.000e-003

Na+ 1.753e-003 1.641e-003 -2.756 -2.785 -0.029

NaSiH304 2.473e-004 2.475e-004 -3.607 -3.606 0.000

NaHO 1.786e-007 1.788e-007 -6.748 -6.748 0.000
0(0) 0.000e+000

02 0.000e+000 0.000e+000 -64.367 -64.367 0.000
Si 2.751e-003

SiH304- 2.349e-003 2.197e-003 -2.629 -2.658 -0.029

NaSiH304 2.473e-004 2.475e-004 -3.607 -3.606 0.000

H4Si04 1.363e-004 1.364e-004 -3.866 -3.865 0.000

CaSiH304+ 1.132e-005 1.059e-005 -4.946 -4.975 -0.029

SiH204-2 7.597e-006 5.819e-006 -5.119 -5.235 -0.116
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Phase SI log IAP log KT

a-Cristobalite -0.43 -3.87 -3.43 Si02

Aragonite -0.16 -8.47 -8.31 CaCO3

b-Cristobalite -0.88 -3.87 -2.98 SiO2

Ca (OH) 2 -4.35 18.36 22.71 Ca(OH)2

Calcite 0.00 -8.47 -8.47 CaCO3

CH4 -29.09 -70.12 -41.02 CH4

Chalcedony -0.13 -3.87 -3.74 Si02

CSH(0.1) -0.96 -2.03 -1.07 Ca0.100S11.00002.100:0.110H20
CSH(0.2) -0.76 -0.19 0.56 Ca0.200S1i1.00002.200:0.220H20
CSH(0.3) -0.59 1.64 2.23 Ca0.300511.00002.300:0.330H20
CSH(0.4) -0.43 3.48 3.91 Ca0.400Si1.00002.400:0.440H20
CSH(0.5) -0.29 5.31 5.60 Ca0.50051i1.00002.500:0.550H20
CSH(0.6) -0.16 7.15 7.31 Ca0.600S1i1.00002.600:0.661H20
CSH(0.7) -0.06 8.98 9.04 Ca0.700S811.00002.700:0.771H20
CSH(0.8) 0.00 10.82 10.82 (Ca0.800Si1.00002.800:0.881H20
CSH(0.833) -0.01 11.42 11.44 Ca0.833Si1.00002.833:0.917H20
CSH(0.9) 0.00 14.06 14.06 Cal.000Si1.11103.222:1.093H20
CSH(1.0) -0.02 14.49 14.51 Cal.000Si1.00003.000:1.084H20
CSH(1.1) -0.14 14.84 14.98 Cal.000S10.90902.818:1.076H20
CSH(1.2) -0.30 15.14 15.44 Cal.000Si0.83302.666:1.070H20
CSH(1.3) -0.49 15.38 15.87 Cal.000810.76902.538:1.065H20
CSH(1.4) -0.68 15.60 16.27 Cal.000S10.71402.428:1.060H20
CSH(1.5) -0.87 15.78 16.64 Cal.000Si0.66702.334:1.056H20
CSH(1.6) -1.05 15.94 16.99 Cal.000810.62502.250:1.053H20
CSH(1.7) -1.22 16.08 17.30 Cal.000S10.58802.176:1.049H20
CSH(1.8) -1.39 16.21 17.60 Cal.000Si0.55602.112:1.047H20
Graphite -16.28 -48.47 -32.19 C

H2 -10.82 -10.82 -0.00 H2

Lime -14.21 18.36 32.56 CaO

02 -61.48 21.65 83.13 02

PCO2 -8.72 -26.83 -18.11 CO2

Quartz 0.16 -3.87 -4.03 Si02

Si02 (am) -1.23 -3.87 -2.64 Sil1.00002.000

Wollastonite 0.71 14.49 13.78 CaSiO3
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