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Study on Trasformation of Solubility Limiting Solid Phase
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Abstract

In this study, we have performed the experiments to study the transformation
of U0: amorphous phase into crystal phase, and estimated transformation
mechanism in order to obtain the rate constant of U0, (s).

The results were sumarized as follows.

(1D)The precipitate of UCIV) hydroxide was obtained by pH adjustment of
uranium{IV) solution, which was prepared by dissolving uranium metal in 12
HCL. It was found to be amorphous by X-ray diffractometer, and its chemical
form was found to be U0, - H,0 by TG/DTA.

(2)The initial amorphous precipitate was found to be rapidly crystallized and
the crystal ratio was estimated to be around 40% after 30 days at 25°C.

On the other hand, uranium concentrations were kept constant at around 10 ~!"
mol/ 2.

(3)We have estimated that a dominant solid phase corresponding to 10 ~!"mol/ £
is to be UOz(cr) by using equilibrium model. And confirmed that total
dissolved uranium concentration approached to solubility of U0,(cr) for
about 5 hours by using kinetic model, when precipitation rate constant of
G0z (cr) is equal to 1.0 X107 (mol/cm®-sec).

Work performed by Mitsubishi Atomic Power Industries. Inc. under coniract with
Power Reactor and Nuclear Fuel Development Corporation.

PNC Liaison : Waste Technology Development Division , Geological Isolation

Section, Mikazu Yui

¥1 Omiya Techinical Institute. Research Laboratory

*2 Nuclear Fuel Cycle Division
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Y o SERE O
t o B (ED
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THA XDBNICL BV T VRENOEEERN, K3.1-T BL U3, 1-8
REBRRICH U TREOREERUABORT Y1 X0EE oy MLt
DTH5bo

3. 1-7 iTR 92 5 CORHRICBWTIRA LB L - BBRIED Y 5 L EEEI.
107" mo I/ LHIEDA —¥—Thh., BEREEC,IrboTIRITREL
TeEER T3, —4, 5 0CTIHMWAED1 0 " mo 1/ LDA—¥—T
HD. 75V ORBECREREERHRICH TV 32, Z0BREOLE B>
NWTHBEE, SOHDY Yy IATRPEVLOD 2 5 CERABIIFRELTE
O, FEET B LD MERIIRHCRED Shitun,

. SFCAWEICP-MSTOYS VORERAIZL 072 mo 1.2
0. 1ppt) LRIV DH Y, SEEES DB e BE LN L&
A bilbo

X3.1-8 Z5BOET ¥4 ROEEEFANbDOTHBH, 0. 45m7
4 —HBLIELORBAALBLILAEDLD 3 -5 —FWMELE-T
B, hoEBRREICI DD TRIE-EOEERLTED, I ThYI
BELLTEET LI BWERBBICED SN, 1X10 mol /20
U V) oBETRp H=32lkogiicbucidU AV) BIos FikxR
T TROLERLESMAERT 3 EBEY ShTVBIEMD, Thdsy
A NE—DRT YA XL TS VBENELBERALHERINS,

X3.1-9 BEER/R SNy T VIBEOSTE (2 5C) . chETHEX
NTETVAREAEEBE L (PHEY T VBEOBEZEE U, HERERE
FEELD) SEbDTH SN, SMEEMCTZOEICIEIEA — 5 — D&
NERONS, TRLLEASBEIN/MEIRIRa i OV PRELTWBELILH
2A—F &, T4 NS —-TCABIN/MESGBruno s PBELTWS
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HEV D BR. Bohiy 7 VBEMIICKEINTVSD GERBILONGE
REEON) ERBTIORNMBELRT - Z2EML T JEHEBOTEE
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ZEBDHIE
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VS VIRE (mo | /2)

O MAPI : RANAB
O  MAPI : 0.45um FILTER
& Rai : 0.08 Day
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#3.1-1 75 VEHEMER-EER R

LA - BR-7y5-5 thigkg 60°C —E R »
4 hr — 26.1 %
20 hr — 85.7 %
1 day — 80.7 %
3 day 30.9 % —
5 day 59.8 % —
T day 84.0 % —
11 day 84.1 % —
20 day 84.1 % —
) EEBRPE : Wo ~W: ) /W X100 (%)

2) REN-BEECES
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#3.1-2 T GEERD:

i F X SFE FEaRIK B HEREDE"
UO: 3H, O 324 = Uo: 16. 7%
UO: 2H, O 306 = Uo: 11. 8%
UO: H: O 288 = Uo. 6. 3%
Uo. 270 — —
UO: xH: O — = U0 5. 2%%

1) EERD

Wo =W, ) /We X100

W
W,

: HIEE (me)
: BERREE ()

2) BEY Y TILT GHIERSE




%3.1-3 ABREOpH. EhOfEER

| HBRR Erslin H B ar z= B R
T (°C) (B) pH Eh pH Eh
No. 1 25 i 1.32 -347 1.30 -330

No. 2 25 1 1.56 -335 7.58 -331
No. 3 25 3 1.18 -332 1.05 -322
No. 4 25 3 1.01 -328 7.00 -319
No.5 25 1 1.57 -340 1.44 -320
No. & 25 I 7.19 -321 1.22 -313
No. 7 25 14 7.70 -320 6. 51 -288
No. 8 25 14 | 1.29 -329 6. 42 -295
No. 9 25 30 1.14 =315 6.20 -212
No. 10 25 65 1.26 -330 6.01 -174
No. 11 50 1 1.13 -335 —_ —
No. 12 50 3 1.35 -314 — —
No. 13 50 1 1.71 -321 — —_—
No. 14 50 14 T7.60 =311 — ——
No. 15 50 30 1.80 -334 — —

1) 50CHTHNOERRICONTIE2 5°CTpH - EhEHE, REBEICO
TRAEET,
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#3.1-4 05 /ERROERLE

¥u7No. HEEE | SEERE | U0./AlL0; EHUO. BRE
(°C) (B XRD E-7 H (%)

No. 1 25 1 0. 81 16
No. 2 25 1 1. 00 20
No. 3 25 3 0.94 19
No. 4 25 3 1.09 22
No.5 25 1 1.32 26
No. 6 25 1 1.36 27
No. 7 25 14 1.9 38
No. 8 25 14 1.73 34
No.9 25 30 1.90 38
No. 10 25 65 2.08 41
No. 11 50 1 1.36 27
No.12 50 3 1.62 32
No.13 50 T 2.09 41
No. 14 50 14 2.15 43
No. 15 50 30 2.69 53
UC, (100%crystal) standard 5.05
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#3.1-5 HEBREOY S VEEOSFESR
¥70No. | RERIEE | HEBREH | BRAAE D 0.45um 74455587
() (B |9ZVEE (mol/1) | 95 ViR (mwl/l)

No. 1 2b 1 2.5X1071"° —

No. 2 25 i 3.3xX107'° 3.1x10°7

No. 3 25 3 2.9%107'° E—

No. 4 25 3 3.1x107'° ——

No. 5 25 7 3.2x107'° 3.2x1077

No. 6 25 T 3.0x10°'° —

No. T 25 14 3.6x107'° 3.Tx1077

No. 8 25 14 4,.6x10°'° —

No. 9 25 30 3.1x107"° 3.0x10°7

No. 10 25 65 6.4x107'° 5.5X1077

. . [4.tx10°7 1 ®

No. 11 50 1 1.3x10°° —

No.12 h0 3 1.2x107% —

No. 13 50 T 1.6%10"°® —

No. 14 50 14 1.5x10°°® 8.7x10°7

No. 15 50 30 4.3x10°'° 3.2x10°7

1) 0.45um 741558 = BI3E (HESTFEI,000)

2) 0.45um 143 BB

3) 0.45um 7445538 = 0. 1N HCIEHE = B 38 (BESFE0,000)
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solution + NaOH ]

#3.1-6 5 v BREMTRRO R
U0, SERENE = 5 % & VS iRE
B ok B8 B A
F % B |UXH ¥ & B E| BEX | W EAE URESrE (mo 1,/2)
MAP | DU UCIV)- hydroxide | 25 C Ar KC| fRoNER | CP—MS ~10-'°
(99.999%) | (Fe powder) | (ESFE (R-%v1h3-
[U(IV)chloride 10000 ) ELAN-5000 )
solution + KOH ]
0.45 um ~1077
C FME72405-)
Rai DU UCIV)- hydroxide | 25 °C N, NaCl RSNEIR HIEAICHE ~107®
(99. 99%) (Fe or Eu) | (HHESFR i#&( Scintrex
[UCIV)chloride 25000 : UA-3)
solution + NaOH ] 0.0018 um) |ICP—-MS
Bruro @ - UCIV)- hydroxide | 25 °C | H.(a)/Pd | 0.5 mol/I 0,22 um [CP (H-4y ~10°
NaCl0, (MILLIPORE Liv- [CP/B50
FUCIV)perchlorate filter ) 0)
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FHE3.1-2 EEO S VIERARE BK5 0 EFER)




BH3.1-3 DT ViERER (KO HBEERMR)

FH3. 14 oS UHBRER (ZEREARTEH
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3.2 AH=XLOWEICED { HER., EEEHROWE
A7 = R LOHERICHET BN, BEEROIEICET 2 R5FMEE K3, 2-1
WWRT, TITR. BEFMRCES ZEE LSRRI > W UEKERT %,
3.2.]1 #ERETFNVKUCEEEROX#TE
BERET NS JUCBEEROXMEELERT 5104/ - T, £9F4toxX
Ry 27 LK D XERBREIT - oo RRZROSEREE I TIRET 5,
() BEER (01)
FRAT7F— 7 R—X, ¥—7— FELIT ORI L TRELZIT- 7
OFERT— & ~<—2Z : NUCLEN (1981.01~1993.03)
@F—T—F : (BRALY7/497v8K1LT) AND GK) AND (ARORIS R D)
BEOFERIZ. #3.2-1(D). #3.2-1QICRTBICUGOERSI Lhi-7. T
NoDy A PADENS, PTIRTELF—T—F
- BEFHERTOY 7 VicBd AR - BEEEH
- XET B 5UBR
- HEEREFI .
DVWThMEIS T 3 & Ebh 5 X ROBES A Uice BBEOHEEHES.
2-1(3)~3.2-1 (6)’@:%3: ht Cfti\ 3. 2-1 D) IREB I N T BHES 5
BLU THARFRICBIL CETIISGRTH 2 EZEAAFE L, /o, $#3.2-1(4)
OXHET TTR. SRS LTwW3 & Bbh 530 (The Kinetics
of Dissolutionof U0,(s) under Reducing Comditions; JORDI BRUNOf) #A5|MH
LTWelEhs, AR O>WTHAFE L,
PLE. % (Z0 1) TAFUIWRIR. DTFERT TH -7,

- Estimating the Time for Dissolution of Spent Fuel Exposed to Unlimi-

ted Water (3. 2-1(1) OXHREE 5)
- Chemistry of U0, Fuel Dissolution in Relation to the Disposal of Us-
ed Nuclear Fuel FE32-1)OXHWMES D

* The Kinetics of Dissolutionof U0:(s) under Reducing Conditions

(3. 2-1) OXRES TTHAD
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772U BERETI, HBEEEHICET 3 X BN &0 5, HoF—
FR—RERWTESITREL,

@ BFHER (Z02) |
FERF— =R, F—T~ FELUTOKEE L TREET» 7
OEER7T—4 X=X : JICSTT580(1975. 01~1980. 12)
@F—7—F s (BRALYF /497 78K 97 /GKER Y97 /8580) AND (ZK) AND (2552
ORFAFEREE)

BREOERIE. R 2-IMMDIRIRRCIMTH -7z THOHDF 1 b A D,
5. REHE (20 1) LEBICE 2 ¥ —T— FAEA LR, RES 7o
BUEEIRS. -1 WRIHBELHA Lo L L, 0V 7ETHBE, £
TICET BB BN EDSAFE LIS D - 12,

3 BEFRER (2z03)
FRF—IR—Z, F—7—FEUTORIEE L TREET -7
OEFF— & X—2Z : JICST (1981.01~1993.12)
@F—7—F : (BRAED774+9578K111) AND () AND (RS RRORVAFAREIE)
BROBRIT. #£3.2-109). #3.2-110) RIBICzhTh 34k, 5 o7
HoToe INHDT A PLDEEHS, FREICE 2 3 —7— FIcBldEd 2 XEIZE,
HizoBBWI Eh D, ESITHHDT — ¥ R—2 % Hni,
) BREER (zo4)
EHT— 7 RX—Z, F—7— FELITORICEE L TREET -7,
OfERT—#~X—2Z : CA (Chemical Abstract)
@F—7—-F : (URANINITE)AND (H20 OR WATER OR AQUEOUS)AND(DISSOL
UTION OR SOLUTION)
REBEOHRI. #3.2-101) RIBiczhFh W Th-1, ThoDY o
MLON G, BEICHE 2 F— 7 — NI 5 X ISRES 1Tho %L
< BEEEA I Lic, BEEOKRERS 2-1(12) 1R A, 10 (cr) ORMHEEE -
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DWCEHRIERN D 5720, HUToXMEAF LI,
* A Kinetic Study of the Dissolution of Uraninite
(#3.2-1(01) OXEHES 4)
7 NE L UCRBREERHICBIET 53R E X SITRE T 57, HIoF—4 X
—REMEATEILE LR,

(B) BRER (205)
7 -5 X—Z, -7 — FEUTORIEE L TREET- 7

DT —4~N—X : DIALOG

@F—7—F : (URANINITE)AND(H20 OR WATER OR AQUEOUS)AND{(DPISSO-

LUTION OR SOLUTION)

BREROMRE. K3.2-1(03)~2&3. 2-1Q0) TR IHRIC 100 TH -7, TC
T3, BEOBENCBWTEHENS - 122 &b, BEEEEMD Hti, 2
TITRIOR CARES13) 3.

- The Kinetics of Dissolution of U0, Under Reducing Conditions and In-
fluence of an Oxidized Surface Layer (UDz2.x ): Application of a Con-
tinuous Flow-through Reactor

B - EREEER B LUCETNOTERSH - 122 &0 5, AP THET S
E& L7 -7 LEOREERN S, BB L DA S h/- 3K Or. RaD) b
B, R RET S L U, HEEROE L HEHS 2-2 ~R3.2-T IR
ER

(6) XEEEER
#3.2-2 OERTIE, U0: - xH.0(an) OBBEERNTONTEH Y., B
[CTEET 27cHOEEFEHIFIICTERIN TV S, Eic. BREEIIpHAY 481
LTI (mol/ 2) EDOWMENSIHTED, 102 - xH00n 3HR SR T
Br®, 2TOF—5 DR (~ 8H) TEESR T3, |
323.2-3 OOGETIR. ERAERRICS TN A0 OBREHITETHET 5D



R ERCE VT, FHli LTV B, RERICBWT, EREERL 10 OBE
HEFEHIZBREIUTH D, iz, U0: OBRREEERICOWT, BE., B (
k. BRESHTK) Ick Bk L THEBL TV B,

33.2-4 OXERTR, EFNICL > THERABRICES £ 510, OBREE %
il 5 EEEHNE LT, ARLOBSRBREEPLICE EHTVS, Ll &
SERBEGRM . Bl TH 5 0HRARIC L ARIEIRER E2ERm L, BkE
BT ToORBRE (BHORRLICL 258, BEEER L) 2hhicEdRlcw
%,

#23.2-5 OXIRTIL. 23°Cicdsi) BUraninite ORFEERELHER. BEHO
AFRR R, BREEERE. . BESCOBEKE L TEITWS, UL, K
?JSGDUraninite IZRI12~60% DU0s PEEINTVBE &S, By
LHEEHEL UCEIHT 5 C S iiiskisnWEEZ B,

#23.2-6 1300, (o) DIFFEEICBI L Cix OIFTF (o, Eh, KBRS ofdsiksr
WEYTHIEEENE LT, BR. BrREET. plid 3~12T00:(cr) DSy F
HRERMEL T 5, HROBR. MHOBCHRIEREREZ T 5, Lol
CITRLONIT -5 i, EROTHBERICEWTIIHOREWARE BED
B . zoRoU#E BEORD) EHRET 5 ETICRE - TWiEN,

#£3.2-T . WBROBM - HBEETRERNS 52 L 2ENELT, S ¥,
715 L OTTERE RIS L FRORECEIEL TV . 375b 5, S0 .x)
DML, (s) DILBET R T 5 /1. DDER, EFMBRET->T\W5, E
BROFER. Ny FEBD 51300, x OBEMEEER. 77 L5380 51300, )0
BREETRHES A T3, 3518, TNOOFEREICESZ P & LU0,
DM U0:(s) DUBEER L. MER{LFE T — FEQI6IC & 0 EBBHT 1T\, /8
y FRBERE BIZ-HTBZLEERLTVW S,

3.2.2 05 Vicf8T 38T — ¥ OB
7T VBT 3 EUIET — 7 ORI, £V T o oKEEE, §E



B & L TEHOBNET — 7 e I X EEHEE L, #RICPHREEQE Flo#E)
P g N—REER Uiz, BABICPHRERQR EAHET — 7 X — 2 EBQ36D T
—FN—RRERL, BRICE BEIRTEET -T2 CNODEREMERERT
Bo

(1) FEEROFE

CHEMICAL THERMODYNAMICS OF URANIUM(OECD, 1992) DARREHT R L ¥ —ick
S, BB CHEA L TWAPHRERE OFUBRICHY - - e AR L, B
HHEREOF LDHEHS 2-8(1)~FE3.2-8(B)iimd . #3.2-8 L TW Bk
Dlog K &, BHAEHEE L T APHRERQE DEHZEF — 4 RX—ZADETH Y.
5D log K AR THELIMETH 5, 72720, BFdlog K 23184310
%47z ->"C. CHEMICAL THERMODYNAMICS OF URANIUM(ORCD, 1992)ic#EmkEdix kb
FARRH SN TORVWKBELEE, SGUcoW il BicLTh 3, M.
SEOIHEHDlog K BIHEE (S/kEELERE. 280D M8 AR
Bo : ‘

M. KM AIIERO<— 3. CHEMICAL THERMODYNAMICS OF URANTUM(ORCD, 1
DB WTCHIALAR—IERLTWHW S,

(2) PHREEQE #HhFF— % X—RERK
7%3. 2-8(1)~33. 2-8(5) DA FE2 I L HPHREEQE ©F— ¥ RX—ZiIcAJIL
feo 727U £3. 2-8(1)~3K3. 2-8B) DEH ORI >\ Tt kD log X &
LTW5B, M. BED73 I T CLER UFPHREEQE OEN2EF — 4 X— 2 264
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: BUREOKCHTIEARBHOBRBICETIBHOEE

Estimating the time for dissolution of spent fuel exposed to unli-
mited water.

: LEIDER H R, NGUYEN S N, STOUT R B, WEED H C (LLNL)
: POS98A US DOE Report PAGE, 15 ,» 1991
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Radiation induced dissolution of U0, in water.

: CHRISTENSEN H(Studsvik Nuclear, Nykoeping SWE)
: K910567(1-55899-104-2) Sci Basis Nucl. Waste Manage 14
PAGE. 213-220 , 1991
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Chemistry of U0, fuel dissolution in relation to the disposal of
used nuclear fuel.

: SUNDER S, SHOESMITH D W(AECL Research)
: PO900A (0067-0367) At Energy Can Lid PAGE.48 , 1991
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5410 : MAKETOI1IXKBICE T I EAUREDOZREYE
Dissolution characteristics of mixed UG, powders in J-13 water
under saturated conditions.

e : VELECKIS E, HOH J C(ANL)
Mk® . PO998A US DOE Report PAGE. 29 . 1991
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VOL. 307, NO.10, PAGE.1163-1166 , 1988
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The bdissolution of U0z.. A thermodynamic approach.
= . GARISTO N C, GARISTO F(Atomic Energy of Canada Ltd., Manitoba, CAN)
MsE4® : B0898C (0191-815X) Nuci. Chem Waste Manage
VOL. 6, NO.3/4, PAGE,203-211 ,1986
BE '

CéﬁDUb@ﬁﬁﬁﬁmﬂmm$hrfi,98/utrr?5uozwmu&
”W&ﬂ%?ﬁﬁf%r&§ﬁcm%nbtﬁqf JoEa—S%{dEs T, UO

@m;”%%ﬁﬁmm@ﬁb{%ﬁﬁa&@pkoﬁmwﬁébiﬁiét@
1B, ﬁ&gpﬂi%JXvﬁﬁ,ﬁg(ﬁﬁa100°0)wﬁﬁabfﬁ
ST, HFHERREEREC O/ICE, RO—Sisy, SHERNO
PAOREORETETHED Y — A5 AL L THRATE R HOTHHR, BHIHE
PHNF OB, SEOJEEL TEIThTVS

_71_




&3.2-1 6) 77 OEE - LBEEICET 5 MRERER

NEES:24
 ERERRBREBEZEYVOFHEICESV.0RBE

4t0

A UQ: solubility function for the assessment of used nuclear fuel
disposal.

= : GARISTO F, GARISTO N C(Atomic Energy of Canada Ltd.)

=% - DO212A(NSENA)(0029-5639) Nuc! Sci Eng
VOL. 90, NO.1, PAGE.103-110 , 1985 | _ .
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5419 U0 RUERERASOBRREE
Dissolution mechanisms for UD: and spent fuel.
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VOL. 3, NO.2, PAGE.213-220 , 1991
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B R £ #
BBEVRFA : CA (Chemical Abstract)
F—-~9—F : (URANINITE) AND (H20 OR WATER OR AQUEQUS) AND
(DISSOLUTION CR SOLUTION) = 4 &
B R # B
No 4 b+ W

11 Application of mineral-solution equilibria to geochemical exploration
for sandstone-hosted uranium deposits in two basins in west central Utah

2 | Ground water prospecting for sandstone-type uranium deposits: a prelimi-
nary comparison of the merits of mineral-solution eauilibriums, and sin-
gle-element tracer methods

3 | Uranium solution-neral-solution equilibria to geochemical exploration
for sandstone-hosted uranium deposits in two basins in west centra! Utah

4 | A kinetic study of the dissolution of uraninite
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54 bk : A kinetic study of the dissolution of uraninite

=E : Grandstaff, D. E. (Dep. Geol., Temple Univ.)

¥EH : Econ. Geol. Bull. Soc. Econ. Geol., 71(8). 1493-506
53-1(Mineralogical and Geological Chemistry)

BmE (/??é—?—)
The kinetics of kkkuraninitedsk [ 6k1317-99=3%kx ™ 1 dissoln,
in_kkkmaterkkk  was detd.: R = -d{uran)/ dt = 1020. 25(SS)
(RF)-1¢10-3. 38~10. 8NOC) (a, SIGME. CO2)(DO) (aH+)exp(-7045/T)/day,
where R is the rate of dissoln. reaction, SS is the specific surface
area (cm2/g), RF is an org, retardation factor, NOC is the mole
fraction of nonuranium cations in the kkkuraninitekik , DO is the
dissolved 0 content of the kkdwaterdkk in ppm, . SIGMAL C0P is the
total dissolved carbonate, d{uran)/dT is the appearance of ions
dissolved from kkkuraninitekkk in soln. as a function of time,
and T is the abs. temp. This data may be used to det. the factors
influencing oxidn, of  fkfuraninitekkk and the resulting mobility
of U in natural waters. . - - .
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BRIVRF AL : DIALOG
F=~N—-2 : FILE 103:ENERGY SCIENCE & TECHNOLOGY 1974-93108B2
FILE 6:NTIS 1964-1993/Nov B2
FILE 8:EiCompendex*Plus(TH) 1970-1993/Nov W2
FILE 109:NSA (NUCLEAR SCIENCE ABSTRACTS) 1948-1976
F—-o—F : (URANIUM DIOXIDE + OXIiDE) % (H20 + WATER + AQUEOQUS) %
(DISSOLUTION + SOLUTION){2N)(RATE + VELOCITY + KINETICS)
= 100 &
' = OB B
No ¥ A4 b W

The dissolution rate of U0: in the alkaline regime under oxidizing
conditions using a simplified ground water analog

2 | UDz dissolution rate : A review

3 { Reactivity effects in the oxidative dissolution of UD; nuclear fuel

4 | The prediction of nuclear fuel UQ, dissolution rates under waste
disposal conditions

5| Effects of air oxidation on the dissolution rate of LWR spent fuel

6 | An electrochemistry-based model for the dissolution of UO,

7 | Chemistry of UQ; fuel dissolution in relation to the disposal of used
nuclear fuel

8 | Dissolution rates of as-received and partially oxidized spent fuel

9 |Dissolution of-U0; powders in nitric acid
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10

Fuel dissolution rate and its mechanism

11

Estimating the time for dissolution of spent fuel exposed to unlimited
water

12

Photodeposition of uranium oxides onto Ti0. from aqueous uranyl solutio-
ns

13

The kinetics of dissolution of UD; under redicing conditions and the in-
fluence of an oxidized surface layer (U0: **) : Application of a contin-
uous flow-through reactor

14

The effect of pH on the corrosion of nuclear fuel (U0.,) in oxygenated
solutions

15

Assessment of the performance of used fuel under disposal conditions

16

Spent fuel waste form characteristics : Grain and fragment size statist-
ical dependence for dissolution responce (Yucca Mountain Project)

17

Dissolution characteristics of mixed UO, powders in J-13 water under
saturated conditions

18

The effect of precipitation on radionuctide release from used fuel

19

U0, matrix dissolution rates and grain boundary inventories of Cs
and Tc in spent LWR fuel

. Sr,

20

Effects of water composition on the dissolution rate of UQO: under oxidi-
zing conditions

21 | Dissolution of UD. at various parametric conditions A comparison hetween
calculated and experimental results
22 | Anodic oxidation of UO,. V.Electrochemical and x-ray photoelectron spec-—

troscopic studies of film growth and dissolution in phosphate-containing
solutions
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23 | Chemical state of AUPUC and OCOM mixed oxide at different stage of the
nuclear fuel cycle

24 | Study of the bibliography relative to UD, dissolution kinetics in nitric
acid

25 | Dissolution mechanism of UD, at various parametric conditions

26 | Effect of precipitation on the long-term release of radionuclides from
used fuel

27 | Infiuence of polycarboxylic acid chelaing agents on the kinetics of the
dissolution of metal oxides

28 | Effect of complexones dissolution kinetics of metal oxides

29 | Spent fuel as a wasteform. The Swedish program-for studies and evaluati-
on of spent fuel for direct disposal

30 | Long-term performance of materials used for high-level waste packaging.
Second quarterly report, year four, July-September 1985. Volume 2

31 | Potential effect of water influx on the dissolution rate of UD: in spent
fuel at the Yucca Mountain, Nevada site

32 | Source term modelling in the Swedish KBS-3 study

33 | The dissolution of unirradiated UD. fuel pellets under simulated dispos-
al conditions

34 | Immobilization of Three-Mile Island core debris

35| Zirconium in the nuclear industry
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36 | Dissolution rate of Us;0; powders in nitric acid

37 | Canadian studies on the corrosion behaviour of nuclear fuel waste forms

38 | A kinetic model of U0, dissolution in acid, H.0 solution that includes
iranium peroxide hydrate precipitation

39 | Dissolution of irradiated UB: fuel in groundwater

40 | Effects of ionizing radiation on HLW glasses

41 | UO: magnetite concrete interaction and penetration study (PYR BWR)

42 | Pertial-equilibrium model based on the kinetics of dissolution and equil
ibrium in solution of the U0;-FeS.-Fe;S0,-H.S0, system

43 | Dissolution fraction and falf-times of single source yellowcake in simu-
lated lung fluids

44 | Electrochemical methods for leaching of spent fuel

45 | Dissolution of uranium oxides in the gamma-radiation field

46 | Comparison of physical chemical properties of powders and respirable
aerosols of industrial mixed uranium and plutonium oxide fuels. Tec. rep

47 | Probable leaching mechanisms for spent fuel

48 | Spent-fuel special-studies progress report : probable mechanisms for oxi

dation and dissolution of single-crystal UQ, surface
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49 | Hydrogen peroxide leaching of uranium in carbonate solutions

50 | Dilute chemical decontamination program.

51 | Chemical Engineering Division Fuel Cycle Programs

52 | Investigation of oxidation and dissolution processes of uranium compoun-
ds in non-aqueous media. 8.0xidation and dissolution of uranium dioxide
in HNOs solvates with oxygen-containing solvents

b3 | Factor influencing the solution rate of uranium dioxide under conditions
applicable to in situ leaching.

54 1 Fission product release. Progress report, July 1-September 30,1979

5b | Fission product release. Progress report, April 1-June 30,1979

96 | Study of the dissolution velocity of dispersed solid particles. Develiop-
ment of a calculation method for analyzing the kinetic curves. Extens-
ion to the study of composed kinetics

57 | Fission product release. Progress report, October T-December3], 1978

58 | Fission gas bubble distribution in a mixed oxide test reactor fuel pin

59 | Diffusion of nuclides of low solubility from a copper capsulfe after
penetration through a hole in the capsule

60 | Light water reactor fuel reprocessing : dissolution studies of voloxidi-
zed fuel

61 | Kinetics of dissolution of ..beta..-uranium trioxide in acid and carbona

te solutions
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62 | Dissolution of oxides of uranium in sodium carbonate solutions

63 | UO, matrix dissolution rates and grain boundary inventories of Cs, Sr,
and Tc in spent LWR fuel

64 | Effect of water composition on the dissolution rate of UQ, under oxidiz-
ing conditions

65 | Dissolution mechanism of U0, at various parametric conditions

66 | The chemical state of AUPuC and OCOM mixed oxide at different stage of
the nucliear fuel cycle

67 | Potential effect of water influx on the dissolution rate of U0, in spent
fuel at the Yucca Mountain, Nevada Site

68 | Dissolution experiments of unirradiated uranium dioxide pellets

69 | Autoclave system for uranium oxide dissolution experiment

70 | Dissolution of Irradiated UB: fuel in groundwater

71 | Pertial-equilibrium mode! based on the kinetics of dissolution and equi-
librium in solution of the U0,-Fe$,-Fe,S0,-H,S0, system

72 | Spent-fuel special-studies progress report : probable mechanisms for oxi
dation and dissolution of singie-crystal U0; surface

13 | Comparison of physical chemical properties of powders and respirable aer
osols of industrial mixed uranium and pultonium oxide fuels

74 | Factor influencing the solution rate of uranium dioxide under conditions

applicable to in situ leaching.
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75

Reactivity effects in the oxidative dissolution of U0, nuclear fuel

16

Prediction of nuclear fuel UQ. dissolution rate under waste disposal co-
nditions

1T

Electrochemistry-based model for the dissolution of UO,

78

STUDY OF FURTHER PURIFICATION OF PLUTONIUM ENRICHED FUEL ELEMENTS.

79

DEVELOPMENT OF AQUEOUS PROCESSES FOR LMFBR FUELS

80

PL/K METHOD FOR SOLUTION OF THE ONE-VELOCITY TRANSPORT EOUATION IN DOUB-
LY-PERIODIC LATTICES OF FUEL ELEMENTS.

81 | AQUEOUS PROCESSING OF THORIUM FUELS.

82 | SALT PHASE CHLORINATION OF REACTOR FUELS.

83 | DISSOLUTION OF BeO-AND Al.0:~BASED REACTOR FUEL ELEMENTS. PART 1

84 | CHEMICAL TECHNOLOGY DIVISION UNIT OPERATIONS SECTION MONTHLY PROGRESS
REPORT , APRIL 1961

85 | APPLICATIONS OF ULTRASONIC ENERGY. TASK 1: ULTRASONIC CHEMICAL PROCESSIN
G. TASK 2:ULTRASONIC METAL AND CERAMIC POWDER PROCESSING. TASK 3:ULTRA
SONIC INSTRUMENTATION

86 | SINGLE-BEAM GAMMA ABSORPTIOMETER

87 | THE ZIRFLEX PROCESS TERMINAL DEVELOPMENT REPORT
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88 | CHEMICAL TECHNOLOGY DIVISION, UNIT OPERATIONS SECTION MONTHLY PROGRESS
REPORT , APRIL 1960

89 | CHEMICAL TECHNGLOGY DIVISION, CHEMICAL DEVELOPMENT SECTION B MONTHLY
PROGRESS REPORT , JANUARY 1960

90 | CHEMICAL TECHNOLOGY DiVISION, UNIT OPERATIONS SECTION MONTHLY PROGRESS
REPORT , JULY 1960

91 HOMOGENEQOUS REACTOR PROGRAM QUARTERLY PROGRESS REPORT FOR PERIOD ENDI-
NG , JULY 31,1960

92 | PROCESS DEVELOPMENT QUARTERLY REPORT, PART 1. LABORATORY WORK

93 | TECHNOLOGY OF NON-PRODUCTION REACTOR EUELS REPROCESSING BUDGET ACTIVI-
TY 2790 QUARTERLY REPORT

94 CHEMICAL TECHNOLOGY DiIVISION, UNIT OPERATIONS SECTION MONTHLY PROGRESS
REPORT , MAY 1959

95 | QUARTERLY REPORT ON TECHNOLOGY OF NON-PRODUCTION REACTOR FUELS REPROC—.
ESSING BUDGET ACTIVITY 2790

96 SOLID STATE DIVISION ANNUAL PROGRESS REPORT FOR PERIOD ENDING AUGUST
31, 1959

a7 A PRELIMINARY STUDY OF PRE-SOLVENT EXTRACTION TREATMENT OF STAINLESS
STEEL-URANIUM FUELS WITH DILUTE AQUA REGIA

98 AQUEOUS HOMOGENEQUS REACTOR FUEL TECHNOLOGY

99 | RESUME OF URANIUM OXIDE DATA--VII

100 KINETICS OF DISSOLUTION OF UO. IN SULFURIC ACID.
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% 4 b J| Urapium(IV) Hydrolysis Constants and Solubility Product
of U0z - xH.0(am) '

2 5 Dhanpat Rai , A.R.Felmy , and J.L.Ryan
M = £ Inorg. Chem. , 1990, 29, 260-264
BE . U0z + xH.0(am) DEMREZZER. pl 2~120FHEBRPTEREL TWH

B, LEEHIKHOEE, H2UAV) HSUV) ~OE{LKEDRIFEM%E RN~
CEBLEGEZHRIBETAADBBEETZERALTVWS, U102 - xH02 ¥ickb7re
N7 7R THBIEEHBLTED., COHBOBREIZ. pi>4 IBWTIHET
WHEINTWEELLD 3~ /P SWIEEZERALTWS, AXNBROBRE T —
FICE S BN TR. UTICRTERRG .

U0z » xH0Cam) + 3H* & UOH®* + (x+1)H.0
TA A VEENIBWTS. 50, SO EHEHEEBTWE,

AXERIBEBEEICETOXMTIREOY, BT TCORBREERLTWS T
o, ERAEFEZZZILTHDICHELALDDOTH 3,
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% 4 b J| Estimating the Time for Dissolution of Spent Fuel Exposed
to Unlimited Water

e H.R.Leider ., S.N.Nguyen , R.B.Stout , H.C.Weed
(Lawrence Livermore National Laboratory)

M % & UCRL-1D-107289 December 1991

B E AXBRTIR. FHEREOBEESRALZHET 220, FHERHORE
FarAwi:EREBEICEISFMLTVWE, REOFr —X &R EEMTR. BRKOBMR
HEZER LT, EEERIZ25°CTE.AXI0IETH B,

AXBRTR. FRBERHOERSEETMET 21U, FHERE., U0, DEE
BEEEHICET 27T — 7 >WTHRH LTS, HHEREOBREEF —7ic-o
LT, 25°C. B4C. 85CIicBWT IEEDEEPNaHC0;. BEK. (FE®Ak+Ccat+
$Si) OF — s MEHEINTWSE, BEOEVWICL3BEREECKEENRTINTED
s WIONOBREIEWTHNalC0 PR LEMEEENE L BEK., EHAK+Ca+Si
) DRI B, £, FOBKBICBVWTHLEEDOEME & HICEREERELR
%o [, RBROREFERBILERETDH B,

FERBERESOBEEREOTMITE WTIR. BITIRTHRICU0, OBRBEELEL
BIERUTHE I ENEHINTH S,

25°C HEEME FEEAKkh 1.2~1.7x107'? (g-cm~2-sec™!)

25°C U0, mEAKep ~5,0X107'% (g-cm~*-sec™!)

AXFBICERINTOAEHERBOBEBEERXEUTICRT .
Q@ = 6.43X 107" X exp(-4740/RT)

T

TS BZEE (g-cm™2-sec™ )

HREE (cal/mol-K)

: WEXTRE (K)

.
.
.
I

q
R
t




&3.2-4 XBHAEEROE LD

X B F 5

% A4 b~ J} CHEMISTRY OF UO. FUEL DISSOLUTION IN RELATION TO THE
DISPOSAL OF USED NUCLEAR FUEL

= F S.Sunder , D.W. Shoesmith

AECL-10395 (1991)

%
g
Ny

WE ACEN T, R HTREEYLSBICEREINE10, BEOBREES

FETAIDICRELEANOSZEFILEEETEOICHLERLENREHE &

HiebDThHbB, COXETIE, ABCLOARZFLE L TEADFERICODWVWTELED

TWwh, 72720, EFALEETAEHIC>LWTRAZTLEFINTHE L, EEHT

TEH—BRAICRIETIKETH AN, BEBRARBICX > TB{LETRERE/LT 04

HRBBEDIE, HH T, AXBTREANCEHBIESRET TOBREERE - PILIIET

BLTHED, BB LEETOBREBE—OY Sy ABICEEINTWEDZ &,

RHEABSRUTOHEEBILEEDTWS,

Ow Z VEY (EiE) oBE&nEE ~

QU0 DFEFAICETA2HEE AL ¢ BREBETTOBRERRIIFEETICESE
THYL, HEMRDPELAKESOHAETRLEOREANEENTHE EDI &,
Bruno 5OEBRIOVTHB/A LTS, U0, DBALARI SEETRATES L
DT &, B IREOREEZETOBRMEBEER., 5 REBLELE T 04
B 2 SBREoU0YY L OEAER, 5 IBRE= 2 REBORLE., 5 SRE=>TS
{LEBOHIT

QUo DT 2ERILE ¢ V0,0BERERBLETEN. HTAkFTO{LEE
BE. BEECKELTWAEDI &, U0.0FmERILIE. EBEVE{LETEN
(-400~-800mV) THE Z BA%, monolayver, EE Dspecific area TRH SN B, pHAt
5 285 L BEEEREDTAERICH B, HHTAkhORA A v EOEKIZE
B4V OREEIICKDIEREREIE S, BILEALELAL000Y LITFTT
REERPFOBRAA VICLIDBEREE~NOREREETL W, RBRBREIRX-T. /&
AT RN F LT ORICIE T 3,

BiK EE(L T R ILF — KI/mol)
B i #150~6T
LR BRI IR e #143~63
H:0: 2 S BEISiRE #27

CANDU BHEHcB i 2 ERBRETIR., TERSHTRKICEBWTEEOERE L THEER
EREDIBZIEERLTVEN, BYKTIRENT 2, ZHidNal0;, Na,U,0;D#
EBEROERNAELI OB, TEEEMT/RKS OBEERE (T2 kB, SE¥tBOAR
KE-THERBERIBTon LD &, BIUETIRERNOEREEEZLITICRT

TEHZEREE (g-en?-day~!) pH=~0.5
BB IR EE ' 1077 ~ 10°®
BITIREE 10711 ~ 1078
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#3.2-5 XEHAEEROE LD

X W E S

7 A4 b J| AKinetic Study of the Dissolution of Uraninite

= & D.E.Grandstaff

¥ OE £ ECONOMIC GEOLOGY AND THE BULLETIN OF THE SOCIETY OF
ECONOMIC GEOLOGISTS , Vol.71 , No.8 , December, 1976

W E WEROBEBREICET AHEIE, ATHRU0, &2U:0:5208ILT
B, RADODHRT S VEIICEEFNATNBRCLIVERINANEAFEST 2 -0, BE
23C. 2°C., BRIFABEORFIBVWTEEERNTON A, L., EBRZEED
ERTHIN, EHINAEBIL12.3% ~50.8% ©U0s RNEBFINTWBH, T
RHBRBETIBITH00. OBFEEECEREERTAIERTERWEEL S,

A e LTEE S /U0. &, Blind River-Elliot Lake, Ontario, Canadad Vaal
Reefs West mine, Klerksdorp, Witwatersrand, South AfricaEd 2 BIFORE TS
5o RERTHA LAERIT. BEAK. RAK GEk, @K & ATHEREROTY |
Ao AXEATIR, BELEE - EEEOHBENRINTWE, %%ﬁk%b‘%pH if’] 4~
¥ ODHETHD, BREEORZNLEELITICRT,

i BRI ays) BE (C) HUEEE Qu-cn’-day~)) Hik
4,20 0.1 23+2 ( 7.2 £ 0.6 )x10°° )17k
4,32 1.0 a4 (24,0 £ 1.0 )Yxi10-® HEK
5. 21 1.0 4 ( 45 £ 0.2 )x107° K
5. 38 1.0 & ( 1.8 £ 0.2 )x107°? ZEEK
5, 99 4.9 4 ( 0.042% 0.008 )x 1078 wmEK
5. 98 4.9 4 ( 0.042% 0.008 )x107° #mE K
6. 53 0.5 & ( 0,10 = 0.02 )x10-® ZEK
8.15 0.1 23£2 { 0.049% 0.006 ) x10-3 Bk

KB BT S VEOEREERUTORICREIN TV R,

R=10%% 22(88) (RF)~1 (1073 ##-10. BNOC) (D) (acos) (an+) exp (-7045/T)

N G

R : BERISOEE

58 . REE

RF . EFDEERE

NOC : BwS vBEENEZIS VA DOELTIS v I 2
DO . BEERZREE (opn)

dcoz : PM—FIVOBETERBIEEE (nolar)

du+ : pH

T 1 HYHRE




#3.2-6 XBFAEBROE LD

X B EF B
¥ 4 b+ J| The kinetics of dissolution of UQ;(s) under reducing
conditions
= & JORDI BRUNO , IGNASI CASAS , and IGNASI PUIGDOMENECH

(Department of Inorganic Chemistry , The Royal Institute
Technology ., S~100 44 Stockholm , Sweden)

M OE & Radiochimica Acta 44/45 , pp 11-16 (1988)

B 2 AL, U0 () DEEEMEICE L TR 5/85 4 —4% (pH, Eh, IRER
BiE) ORKEREZFBET A EEZHNE LT WS, U0, (c) DA EEICE T % EE
M, BILEHET (H,(gas)/Pd). B5CTEBLT WS, EBRF—FIIpHA% 3, 5, 0, 12
THREXNTWS, N 3~ DEBEICBWTHEEOHICHET A RISEED K ELEE
PTFicmd,

Rdiss(gl_lm—zh_[) = S><kH[H+]"°'3

I I T.

ke = 9.24X1077

S : EHoEXEEMILY '
[H* ] ZB%e LARER, REBEFOERICL » THEBRIGERET ZKBEER
FELTW3, £/c, BRETIRO2RBOEEEZXFECX->-TRET 3 Z &MH
HTho Lo, BANENRT2KRBOTBRETFRAT /2HIC, ERTHRETERL
U024y BIBREMOERBBHIRANF—EHRELTORICEEL T3,

AGY((U.0s) = -733.0xa - 149.4%Xb (kI/mol)

CCTa b DER 250/a52.8TTH 2, AR THEONLTF— 7 2B CEHN L/ICEE
EELERTF—IFOHRERBLUTOED TH B,

BH Eh(mV) [U] exp UOQ U409 U507 U:05
3.0 -180 2. 0e-6 4,.0e-6 1.73e-4 1.T3e-4
5.0 -300 3.2e-6 1. 2e-T 2.3e-7T 9.87e-6 9.98e-6
9.0 -540 1. 4e-6 1. Oe-7 [.9e-7T 8.3 e6 83¢e6

12, 0 =720 0. 8e-6 1.9¢e-7 8.3 e06 8.3¢e6

1. Qe-T7

ST BonieF—4 3. pHOHEED b~12TROLHENTIECCEETA &
ZRLTWS, TAHVHEOPH( Y, 12) TEHIREEICET 2T 2008 TH - 72,
pHAY 9L 12IC B W T ERIKETRIEE N/ T T 2T LEBER.,. ExRETTHEZIN
72002 (¢) DEMRE (9. 2X 10 mol/DIc—FH L TWB ED T &,

72720, BxEHFTTOU0,G)OMPEBOEEREZFERMT A EEIHRFLL
RTINS,
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#£3.2-1(1) XHEEEROFLD (Z0 1)

X W F 5

Z A4 b J| The kinetics of dissolution of UD: under reducing
conditions and the influence of an oxidized surface
layer (G0z+x) :Application of a continuous flow-through
reactor

z F JORDI BRUNO , IGNASI CASAS , and IGNASI PUIGDOMENECH
(Department of Inorganic Chemistry , The Roval Institute
Technology , S-100 44 Stockholm , Sweden)

B = £ Geochimica et Cosmochimica Acta Vol.55 , pp647-658 , 1991

HwE AHETE, Ny FROHERBREITI CLICIDEFTEDOI2x DIER
WETAHEERLZTORICEC 300, DEBIZHDVWTHELTWS, /. FIRIU0,
RERINICAUELTWEDY, REBOBLEZ2 BT 20REFTCEETH>EZEDI &,
£ UTOBHRIRIV T LEABRLEBEL TV A,

Ny FREOZYEERT,

 REBICERT 5 2 REEOEELREL T 5,
AHRTHREINBEEEEZLITIIRT,

3<PHST ORIE (75 ARBER)
r ais (U0 :mol-sec™'m ~%)=1,4(£0.3) x 10-8[§*]0- 88+0. 02

T<pH=110&H (#35 LRBESR)
r ais (U0: :mol-sec™'m ~2)=1,9(%0.8)x107!'2

3=pH=9 OHFEH 3y FHEER)
r ais (U0z+x:mol-sec™'m ~%)=1.1(=£0, 3) X 10712 [g*+] -0 80+0. 02

KERA TR L/EFE :ASEA ATOM Co. DZEE LY 5> TH D, EEHTFOAREIEY
S0um TH b, BEED/ L7 ORI XEERERREFE(PD) i
Ko TUB2, 001 THB, T, HEHORERIIBET #ick-T
AIEL, 0.201£0.002m2g" ' Cdh 5,

Ny FEHES pHEHCO,™ DEEBZFANLI I EA2EHMEL, 8§ ¥—2OEE%
T-oTWwWB, pHIZ 3~12F COENRSA—% L LTHDL, @i
SEIRI3. HRAR200mL, BElk2¢ThH B, HREEEARTIZ. ~479 BT
H5H, pHEEANL, HC10. - NaOHO EFBE S EHWT WS, #l
FEiddnl HEL0.22um DRTH A XE2EHE>T7 4+ V7 —TiER
L. V5 VBEZMELTWS, Bh, pHIZEBRIELTWS,

71 2 LERES :0.5gDU0, () ZER13mD0. 22 um OETH A R EE>T 4L
F—TH U FL o FII LT, B EEBIETHS,
Eh, pHRIERBELTB D, 75 VEE R EEBGERET
FAREREIR ->TW3,
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#3.2-71(2) XHMALHERDOELY (2D 2)

HEBREBREEALUTICTRT,

Ny FHER 17T VBB 200 (pH=T, C02=1%)~400 B (pH=7.9, C0.=5
WTEFRREELLS, LAL, 7IH1Q~3 BERIEEDIER
ERB) ILBWTIYI VEBEOE -/ NEDr—RI2BEWVWTH
BEINTWS, COBHOEREE LTRI0.x ORARBEE
BTERELTOIWA, 10 s XEEETERIN. ChhiE
BETHEEL. Z20®TI0, HNIEBLTWAHEEENRSZ &
FRANRTWVWE, COTHRONABEEEIZ. BE-—v5 v BE
O OB AOEEMSKDTED, hoBohi-EZE
ZEBEEABBETHEIEENRTVWS, JITERONERE
ERTRO#KIC 329 ofEHTIHICERET 2 ERICH 3,
rais/S (mol-sec™-m™2) = kyx [H+]~0 32+0.05
Ty BEEHIZ, ks = LL1(X0.3)X10712CH 3,

f1 5 LERER REBRERZLTICRT.
I<pH=T7 DEIHA
tais/S (mol-sec™-m72) = kg X [HF]0 33+0. 01
T, HEERII. s = L4(X0.DX10¥TH B,
T=pl<s11DEH
rais/S (mol-sec™'-m™2%) = kue
ZIT BEEERE. ke = 4, 4(£3.9)X10712TH 3,

NG b RNy FRERTRONALT 713, UTOEEEZ LTV, _
Ny FHRBRTHEINZFEKRDOD S VBEE, iz SItbBVWTUTOBREHREEIC
5&‘1‘0 ’
10,(s) + 2H.0 = UCOH) 4 (ag)

ZORUO 4 (aq) ]eq= 9(£4) X107 mol/1) TH 3, K-Ts 7 LRRTESH
FeRIGEEREMT 20, PTICRTIHBICHEBRER2ZE LTV,

Yaiss = fmeas — Iprec = AL UCIV) 1 / dt - Lk [U(CH) 4€aq)]
&R, T=pHZ11O&EHTRIUAV) ] = O @1 THE & oTHENS

raiss = dL UCIV) 1 / dt - ko[ UCIV) ] -1
IT kLA LEREA-DOEHETEONI Ay FRBROHERE T 5,

kr = 1.9(%£0.8)x107°
F-oTy -1 EXHBELAI, OEFEEERIBEITORICK S,

Katss= 1.9(20.8)x107!2
K eqo = kaiss / ky OBFEFRERE WA E, K o0 =1.0(X0.6)X1077EIED, TOHEEE
HEHlog (Keo) = -7.10%0.3 120, DGIOBERERRTEONCEEERE E—
BLTWBL log (Keo) = -7.08%0.17] o BlEOZ &S, ARETEHOE »TY
AERERIGE. U02(s) + 2H,0 = U(OH) 4 (ag) THAHEDT &,

iR {b2Fe 7V ANENTI, Sy FERRTEONIERER (77 ViBE vs.
BER) EMBR b a2 — FEQ3/6 2#HWVWTY I al—¥a s LT
W3, EFERICHE/-T, B{kEFEIZ. U+, 1.0, H
0;(gas) , HCO:~ ICBRBELTWA, FEHOBAEF—7 L. K
R=PICRTREXOEEZERELTWAS,
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#3.2-1(9) XHALTHROE LD (20 3)

U307(S) + 12H+ = 3U+4 + 6H20 + 1/202 (gaS)
U0, (s) + 4H* & U*? + 2H,0

BT AEE L TR, BRREEENZAV, Usl (s) OBEREEI0. OEBEZELT

BO. AT A= 2TIERT,

Us0,(s) DIAFLEEFER 7 o kaX[H®J7% % = 1,93%107!° sec™!/cm?
U0, DB EEEER 0 ke = 1,95%107% sec™'/cem?
U:0; (s) DFEERE 1 0.4414  p-mol/1

T BN OBERELTICRT,

Wlgge 7 {mg)

. ] i ol e, L ) 1

Q 20 100 150 200
time / h

FiG. 8. Results froni EQ3/6 caleylations (continuous line) sim-
ulating the experimental data (squares) obtained in the present work
for pH = 8.5, § mM NaClO,, p(H;) = 0.97 atm, amount of UQa:
1,2 g dm™® {surface area: 0.2412 m?).




#3.2-8 (1)

W3S VI T AR F — s R - 2 0EE OkEM/2EE)

B2ho log K

K © = BERD fog K

6C0,2~ + 3U**  + 6H.0(1) - 12H * - Be ~ = (U0;)a(COs)s®~ + 26,922 .+ 26.8%
CO:27 +3U*"  +BH0(1) - 12H * - 6e = = (60.)s(0H)sCOs™ | - 26.328

4C0;%~ + U4 = U(C0s),4~ + 32881 + 36132
5C0;%~ + U** = U(00;)s~° + 34.001 + 34.016
200,27 + U H2H 0 - 4HY - 267 = U0.(C05),% +  8.007 + 7.905
300:%~ + U + H,0 - 4HT -2 =U0(C05)5%" + 12.637 + 12,566
3003 + 0%+ 2H,0 -~ 4HY - &7 =1U0:(C0:)5% - 0.073 - 0.148
€02 ~+U*™ +2H0 -4H" -2 =U0,C0;(aq) + 0.707 +  0.642
280, + U = U(S04)%(aq) + 10.420 + 10.513
280, + U**  + 2¢” = U0,(80;)22" - 8187

280,27 + Ut + 2H,0 - 4HY - 27 = U0.(S0.).% . - 4,843 - 4.899
280,2- + U - H,0 4+ EH" + 6 =U0,S:0:(aq) + 31.822 + 31,786
80,2~ + U ~ 4+ H,0 - 2H* = 10,303 (aq) - 5.650 - 5837
80,2~ +U*  +2H,0 -4H" -2 =U0,80.(aq) - 5,843 - 5890
80,2 + U = US0,** + 6.480 + 6.582
Cl- +Uu* = {CI** + 1720 + LI12
cl=  +U** +2H,0 -44 -2 =U0CH* - 883 - 8.8
200 - +U +2H0 -4 -2 =U0.Cl.(aq) - 10.093 - 10.141
ci-  +U* +5HO0 -~10H*-8I" =U0CIO0s* - 154,736 - 154, 825
20 +6HO - 10HY - de” = (U0z) . (OH),** - 23.617 ~ 23.704
204+ BH.0 -~ OH* - 4e” = (U0, ), 0H** - 20,787 - 20.783
e+ 10H0 - 16H* - 6e” = (U0;)3(CH),%* - 38.880 - 39.026
A +1H0 - 1THY - Be” = (U0, )5 (OH)s™ - 42,540 - 42617
U +13H.0 -1H* - Ge” = (U0,)(0H);~ - 5H7.981 - 58132
U +15H,0 - 2H* - 8e” = (U0;),(0H),* - 57.874 - 58.070
U+ +4H,0 - 4H° = U(0H)4(aq) - 4.479 - 4,542
Us** 4+ BH,0. - BH* = U(OH)s ~ - 15.470 - 16.546
U+ e- = U - 8615 | - 9.3%6
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#3.2-8 ) TSI VIKETIRNET—IXN—ROE{HFE OkEEtF
F K fEED log K | &EHD log K

Ut* 4 4H,0 - BH" - 2¢” = U0, (0K, (aq) - 20,994 .- 19.345
U+ + BH,0 - TH* - 2e” = UOz(OH) s~ - 28.994 - 28.247
Ut* + 6H,0 - 8H" - 2e” = U0, (CH),*~ - 41.994 - 42,051
Ut* + 2H,0 - 4H* - e = U0, - 1.507 - T1.556
Ut* + 2H,0 - 4H" - 2e” = U0, %" - 8.993 - 9,041
U** + 3H,0 - 5H" - 2e” = U0, OH" - 14.193 - 14.242
U* +HO - H* = UOH** - 0,540 - 0.540
F-+ U = UFe* +. 9.280 + 9.283
2P+ Ut = UF,2* + 16.110 + 16.235
F+ U = UFs* + 21,181 + 21.807
4F + Ut = UF4(aq) t 25.451 + 25.608
OF~ + U** = UFs~ + 27.031 + 27.019
BF + Ut = UFe? + 29,101 + 29,089
Fo+ U+ 2H0 -4H* - e = U0;F(aq) - 5607
F™+ U+ 2HO0 -4H* - 2e” = UO,F* - 3903 - 3,949
2F+ U + H,0 ~4H * - 2e” = UO,F,(aq) - 0.373 - 0.418
F+ U+ H,0 -4H* - 2 = U0,F,~ 1907 + 1.863

= U0,F, 2~ 2707 + 2663

4+ U+ 2H,0 -4H " - 27




$3.2-8 (3) wIUIKSTRRANET - I N—ROXE (@i
= & kD log K | BE® log K
U(OH)80,(c) =-H* + 2H.0 + 80,7 + U - 317 .- 3168
U0, (am) =t o+ 0+ Ut + 010
Na,Up0;(c)  =2MNa*  + U +THO - 14 -de= | + 63.41 + 40,684
Na, U0, =Mat  HUY +AH0 - 8 -2 | + 5614 + 39,084
US04 (am) = H,Si0,(aq)+ U - 4H * - 213
| usio (o) = HiSi0,(aq)t U - 4H * - T.67 - 8.082
(C02).C05 = 002" + U +AH,0 -8HY -2 | - 19.82
U(COs ). = 20,2+ U* - 13,21
UC, (c) =200, 4+ U -6H0 + 1H*+12~ | - 1315
10,0, =00, 4+ UM+ OH0 - 4 -2 | - 5.46 - 543
U(S0a)z(c) = 250,20 + Ut = 2H,0 + 4H +4e- | - 28.88 - 29,658
U(SOu).(e) = 280,2  + U** - 1172 - 11.681
10,50 (c) =80, 4 U+ HO -H* - 297 - 3,394
| U080 (c) =802 4 U HOH0 -4t - 2 10, 88 10. 930
| U0,S0s. - =802~ 4 U™+ 40 -3t - e | - 13.37
U0,S0.. = =80, 4+ U™ +BH0 -H* - o | - 1397
U0,804+3H,0(c) = 80,2  + U +5H,0 -4H* -2 | + T7.49 + T1.53%
U0.):Cls(e) =301 =  +2U%* + 4,0 -8+ -3 | + 2020 + 29,297
U,0,Cls(c) =501~  + "+ 2H0 ~4H* - & | + 2668 + 26,774
UsO:.Cl(e)  =Cl =  +50* +1H,0-24 -5 | + 1874 + 18,970
UCl5(e) =3CI - U te + 21.81 + 22,328
UC! 4 (e) = 4C1 - U + 21.88 + 21,933
UCls(c) = 5C| - + Ut - + 4134 + 44.833
UCl 4 (e) =601 - Ut -2 - + 62.05 + 66,586
U0,C1(c) = Cl- FUS FHO - - e |+ T15 + 708
U0,Cl,(c) =201 - U+ 0 -4H* -2 |+ 2L1 + 21.159
U0,Cl,"3H:0(c) =2C1 =  +U** +5HO0 -4H* -2 | + 14.56 + 14,612
U0,Clo+ H0(c) =201 = 41U +3H0 -4H* -2 | + 17.%5 + 17299
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#£3.2-8 (1) UIUCHETRIRNET I X—XDEFE GLYD
=R W ¥ wED log K | B0 log K

U0,CICH = (|~ + U +5H0 -BH* - 2e” + 17.59

uoc! (c) = Ci~ FU +HO -H*- e + 19.85 + 19.726
uec! ,(c) =201 -  +U™* +HO0 -~-H* + 5.80 t 5,425
uoct 5 (c) =3C1 - +U* +HO -H*- e + 16.04 + 20,167
(U0;).Cls(c) =31~ +2F* +4H,0 -8H* -3 + 29.20 + 29,297
U,0:Cl5(c) =5C1 = 4+ UYL H0 ~4HT - e + 26.68 + 26.774
U304 = U4 t TH0 - 14HY - 2e - + 119

Us0s(c) = U+ + 8H.0 - 16HY - 4e ~ + 20.40

Us0g = Uit + OH,0 - 184" - 2e - + 8710

U0, (CH), = P +4H,0 - BH" - 2e " + 13.92

U0, (P0;). = P03+ U-4+ - 2 - 2.2

URANINIT = {4 t H,0 - de” - 4.90 - 4.8
U0, (alph) = U4F + 3.0 - BH" -2~ + 17183 + 17.675
U0 (bet) = (4 + 3H,0- 6H" -2 - + 17,30 + 17.346
U0, (gam) = oF + 3,0 - EH* -2 - + 16.69 + 16.743
U0s. 0. 9w = + 3,0 - BH" - - 2340

U0s »2H0(c) = U** + 0H.0 - BH* -2 - + 13.81 + 13.854
UzFs(c) = 9F~ U - e - 383 - 38.304
U,04F¢ (c) = §F~ + 0% + 3H,0 - 6H" - 4e” + 13.42 + 15,342
Us0sFe (c) = 8F~ + 3U** 4+ 5H,0 ~ 10H *~ Be~ t 2273 + 24.066
UsFy7(e) =1TF~  + 40 - e - 99,98 - 97.905
UCI ,F»(e) = 2F~ +2CI + U - 3.66 - 3615
UCHsF(c) =F - +3CI + U + 10.20 + 10.245
UCIFa(c) = 3 +CI= + U - 17.69 - 17.650
UF;(c) =¥ +U e - 10.35 - 10,182
UF,(c) = 4F~ + U - 29.41 - 29.369
UFs =2.5H.0(c) =4F + U +2H,0 +HY +e” - b2 2

UFs(alph) = BF~ U - e - 551 - 5470




#3.2-8 (5) UIVICETARNET—IX—XORE W)

E © = PEED log K | B log K
B-UFs =B U - - 5.85 .- 5.804
UFs(c) = 6 U -2 - - + 26,32 + 26,251
UC.F,(c) =2F +U* +2H,0 -4 - 2 + 1.68 + 23.318
UOF2 +3H,00c) =27 + U +BH,0 - 44 - 2 + 238 + 1,568
L0, FOH(c) =F~ +U" +3H0 -5 - & + 710
UO,FOH-2H,0(c) =F - +U* +5H,0 -BH" - 2 + 628 + 6318
UO.FOH- H0(c) =F - +U* +4H,0 -SH*- ¢ + 6.66 +  6.702
UOF, (e) =9F +UY +HO0 - - 18.28 - 18,240
UOF2+ H,0(c) = OF  + U™ +2HO0 - 2H - 18.84 - 18.802
UoF, (c) =4 +U +HO0 - 2H - 2e 13.42 13. 464
UOFOH(c) =F~ +U** +MH,0 - 34" : - 14.56 - 8.984
UOFOH +0,5H,0(c) =F -~ +U** + 24,0 + 2 + e - 36.74
U0,C04(c) = U0, %" + €032 - 1440 - 14,475
U0,CH =00, * + H,0 - H + 500
Nali0; (c) =U0; * +H0 -2H* +Na* + 9.75 + 13.602
Na,U0, = U0.%* + 2H,0 - 4H *  + 2Na* + 31.56 + 30,043
Na3U0, (c) =00, * + 2,0 -4H* + 3MNa* + 57.90 + 56,298
Na,U,0; (c) = 002"+ H,0 - BH * 4 MNa* + 24,52 + 22,802
Call0, (c) = U0,2% + H,0 - 4H * 4 Ca?* + 15,00 + 15.935
MgU0, (c) = 10,2 + 2H,0 - 4H * + Mg?* + 2320 + 23,239
(U0,)5(P04) = 3U%* - 12H *- Be™  + BH.O + 2P0,3" - 21,87
H,U0, PO, = U - BHY - 4de T+ 4H,0 4+ 2P0,°" - 29,92
UO-HPOL4H,0(cr) = U - 3H* -2 = + 2H0 + PO~ - 15.39
UCH PO, ). =U™*  +AH0+H Y+ 2P0, - 5147
CallPO, = U +Catt + 20 + 2P0, - 5414




#3.2-9

EQ36RANET - N~ X ERRILFR

HRHz2—F EQ3NRD f# PHREEQE D #Z .
BE Ml 2) | BE Wil 2) 5 & 4

KB AL

U(total) 4.0551693e-10 | 4.055169 e-10 URANINITE
[ 7.463 e-35 7.463 e-35 URANINITE
U{CH) 4 (aq) 4,055 e-10 4.055 e-10 URANINITE
U ;- 8.398 e-15 8. 398 e-15 URANINITE
U0 (0H) 2 (aq) 5.169 e-22 T.674 e-22 URANINITE
U0, (0H) 5~ 1. 354 e-23 2.010 e-23 URANINITE
U0, (CH) 42 4,448 e-30 6.603 e-30 URANINITE
U0z* 5. 331 e-19 6.519 e-19 URANINITE
UD,*2 2.510 e-26 3.546 e-26 URANINITE
U0,0H* 3.236 e-24 4,658 e-24 URANINITE
U(total) 3.6141735e-05| 3.614169 e-05 002 (am)
U +4 6.651 e-30 6.729 e-30 U0, (am)
UC0H) 4 (a) 3.614 e-05 3.614 e-05 U0 (am)
UCOH) 5~ 7.485 e~10 7.463 e-10 U0, (am)
U0 (OH) 2 Caq) 4.607 e-17 6.799 e-17 U0, (am)
U0, (0H) 5~ 1.207 e-18 1. 776 e-18 U0, (am)
U0, (OH) 2 3.964 e-25 5.817 e-25 U0: (am)
HIPN 4.751 e-14 5.810 e-14 U0, (am)
U0, *? 2.237 e-21 3.160 e-21 U0, (am}
UQ,0R* 2.884 e-19 4,139 e-19 U0, (am)
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#3.2-10 FERT RIS RO & £ (LRI

-T0I-

AS G FTEER (Eiotafnfsi,. [EosE

70 [REE | pH | pe | SERIUMMEE: KHMEE i CIASEE | PelSE | B3 |U0(er |U0x(am| UsOr |UO,0H | UD.CI | Fes0a |FesOs |FeODH |0, gas
No. | C 1 | O mol/L ¢ mol/L : mol/L i ppm | 7-5A-%

1 |2 [7.30]-55 | 23¢10 | 0012 | 0.017 | 10 B |-0.257 | 5.257 | -13.06 | -15.86 | -10.63 | 2.51] 4.91| 1.16|-75.92
2 | & |7.88|552 | 27el0 | & g g B [-0.188 | -5.188|-12.33 | -15.54 | -19.73| 4.17| 7.15| 2.00|-74.88
3 | 8 |7.05/-55 | 25610 | & g g B |-0.221 |-5.221|-13.51|-16.11 | -19.77| 0.98| 2.89| 0.40]-77.04
4 | & |7.00]532 | 24610 | & g g B |-0.239|-5.239|-13.25 | -15.97 | -19.58 | 1.10| 2.91| 0.46-76.40
5 | & |7.44|-5.33 | 2.3 el g g g I8 [-0.257 | -5.257 | -12.44 { -15.55 | -19.46 | 3.68| 6.37| L°75|-74.68
6 | & 12|52 | 270 | & g ! 5 |-0.188 | -5.188 | -12.45 | -15.59 {-19.43 | 2.61| 4.87| 1.22]-75.12
7 | 8 |650]-48 | 25¢10 | & g | B |-0.221|-5.221 | -13.13 | -15.92 | -19.04 | -0.80| 0.04 | -0.49 | -76.28
§ | & 64249 | 24el0 | & g i 19 [-0.239|-5.239 | -13.61 | -16.15 | -19.18 | -1.58| -0.92 | -0.88 | -77.12
9 | & [620]-453 | 24e10 | & ] & | |\ |[-0.239|-5.239|-13.27|-15.98 | -18.79 | -2.12| -1.90| -1.15 | -76.44
1 | 25 |7.30{-550 | 23e10 | 0012 | 0017 | 10 B |-0.244|-5.194 | -12.87 | -15.85 | -19.45 | 2.51| 4.91| 1.16]-75.92
2 | ¢ l7sg|552 | 27el0 | & g | # |-0.175|-5.125|-12.14 | -15.52 | -19.54 | 4.17| 7.15| 2.00 |-74.88
3 | 8 70555 | 25e10 | & i g # |-0.208|-5.158|-13.92 [-16.09|-19.59 | 0.98{ 2.89| 0.40 |-77.04
4 | 8 |7.00{53 | 24610 ] & | | # |-0.226|-5.176 | -13.06 |-15.95-19.39 | 1.10| 2.91| 0.46|-76.40
5 | 0 [7.44]533 | 23610 | & g 3 o |-0.244|5.193|-12.25|-15.54 | -19.28 | 3.68| 6.37| 1.75|-74.68
6 | & |7.22|52 | 27¢10]| & g | # 0 |-0.175|-5.125 | ~12.26 | -15.58 [-19.24 | 2.61| 4.87| 1.22|-75.12
7 | 8 |651]-48 | 25¢10 | & g g #i |-0.208|-5.158 | -12.94 | -15.90 | -18.86 | -0.80 | 0.04 | -0.49 | -76.28
§ | 8 642|492 | 24e10| & | i i [-0.226|-5.176 | -13.42 | -16.13 | -18.99 | -1.58| -0.92| -0.88|-77.12
9 | 8 [6.20|-45 | 24610 | & g g # 1-0.226 | -5.176 | -13.08 | -15.96 | -18.60 | -2.12| -1.90| -1.15 | -76. 44




-¢01-

#3.2-11 ERTFHETEREOE LD (B HEETE)
FKIRGEM - R AFi&tE ATELER
$o70 | AR | BABRIARD | pH Eh EMURE |HE | pH pe XIECEE | #0%E UiBEE ST AL S TRA S

No. | °C H -y | a9 mol/L TG | & 7-58-3% mol/L U(OH) 4 (aq)

1 25 1 7.32| -347 | 2.3Xx10"!'° 25 [7.32)-5.78 URANINITE IH [4.1792x 10710 4.178x1071°
2 4 1 7.56 | -335 | 2.7x107'° & |7.96|-5.58 URANINITE B [4.1798x107'° 4,178x10710
3 ] 3 7.18| -332 | 2.5x107!° 4 (T.18]-5.53 URANINITE B [4.1789X107'® | 4.178x107'°
4 4 3 7.01] -328 2.4x107'° 4 |7.01|-5. 47 URANINITE |5; 4.1787x107'° 4.178x 1070
5 4 il 7.57 | -340 3.2x1071° {4 [7.57!-5.67 URANINITE H 4,1799x 1070 4.178%107'°
6 4 7 7.19 | -321 3.0x10°1° 4 [7.701-5.33 URANINITE id 4.1804 %1070 4,178%107'°
T 3 14 7.70 | -320 3.6x10°1° & [7.70|-5.33 URARINITE H 4.1804x107'° 4,178x 1070
8 @ 14 7.29| -329 4.6x1071¢ § |7.29]-5.48 URANINITE (5! 4.1791x10°1'° 4,178x1071t0
9 2| 30 T.141 -315 3.1x10719 § |7.14|-5.25 URANINITE tH 4.1789x 10710 4,178 107'®
| & 1 7.32 | -347 2.3x107'° d |7.32{-5.78 URANINITE o 4,0552x10"1'°? 4, 05510710
2 4 1 7.56 | -335 2. 7X 10710 4 17.56]-5.58 URANINITE ;i 4. 0552x107t° 4.055x10°1°
3 | 3 7.181 -332 | 2.5x1071'° 4 |1.18]-5.53 URANINITE ¥ [4.0551x107'° 4.055x1071'°
4 4 3 T.01 | -328 2.4x1071° $ | 7.01]-5.47 URANINITE #r 4.0551x10"'° 4,055 x 10710
b 3 7 7.57| -340 | 3.2x10°1'° & |7.57|-5.67 URANINITE ¥ | 4.0552x10"1° 4,055x 10710
B 4 7 7.19| -321 3.0x1071° d [7.19]-5.35 URANINITE ¥ | 4.0551x1071° 4, 055X 10710
7 & 14 1.70 1 -320 3.6X107*° 4 |7.701-5.33 URANINITE ¥ 4, 0553 x10~1° 4,055x10"1¢
8 N[ 14 7.291 -329 4.6Xx107*° 4 |7.29|-5.48 URANINITE #r | 4.0552x107'° 4,055x1071°
9 4 30 1.141 -315 3.1x10"10 $ |7.14|-5.25 URANINITE ¥r | 4.0551x10*° 4.055x107'°




-£01-

#3.2-12 ERTHETEROE L0 @R/ TR
RERSRAE - FER ATIEAF | HECEEER
o7 | iRBE | BUERIIRT | pH Eh KU | &E | o pe XECEH | 8% UREE ECALF TR
No. | C =] ) (mV) mol/L T | &) ) T=§R-2 mol/L U0 4 (ag)
I 25 1 7.32| -347 | 2.3%x107'° | 25 |7.32|-5.78 U0, (am) IH [4.1792X107° 4,178%x107°
2 4 1 7.56] -335 | 2.7x107'° &4 |7.56|-5.58 U0, (am) B |4.1798x107° 4, 178%x107°
3 4 3 7.181 -332 | 2.5X107'° 4§ |7.18|-5.53 UG- (am) IH |4.1789x107° 4.178%107°
4 & 3 |T.01} -328 | 2.4x]107!° 4§ |7.01|-5.47 UG, (am) || 4.1787X107° 4.178%x107°
5 2 T T.57| -340 | 3.2x107'° 4 | 7.57}-5.67 U0- (am) B ]4.1798x107° 4.178%107°
6 & 7 7.19| -321 | 3.0x107'° 4 [7.19]-5.35 U0, (am) H |4.1789%x107° 4, 178x1073
T 1 14 7.70| -320 | 3.6%x107'° & |7.70|-5.33 U0 (am B [4.1804Xx107° 4.178x107°
8 4 14 7.29 | -329 | 4.6x1071° 4 |7.29|-5.48 U0, (am) 7 [4.1791X1075 4.178x10°°
9 0 30 7.14| -315 | 3.1Xx107'® $ |7.14|-5.25 U02 (am) @ |4.1789X10°° 4. 178X 107°
1 4 1 7.32 | -347 | 2.3X107'° 4 |7.32|-5.78 U0, (am) ¥ |3.6142x107° 3.614x10°°
2 4 1 7.56 | -335 | 2.7x107*'° 4 |7.56|-5.58 U0 (am) ¥ | 3.6142x107° 3.614x107°
3 J 3 7.18) -332 | 2.5X107'° 4 17.18-5.53 U0 (am) ¥ {3.6141x107° 3.614x107°
4 4 3 T.01| -328 | 2.4x107'° 4 17.00-5.47 U0; (am) | 3.6141X107° 3.614x10°°
b 4 7 7.57| -340 | 3.2Xx10°1'° 4 | 7.57|-5.67 U0, (am) 1| 3.6142x107° 3.614x107°
6 3 7 7.19 | -321 | 3.0x107'° $ | 7.19|-5:35 0. (am) B | 3.6141x107° 3.614x 10"
1 3 14 .70 -320 | 3.6x10°1'° 4 {7.701-5.33 U0, (am) #r | 3.6143x107° 3.614Xx107°
8 0 14 7.29 | -329 | 4.6Xx107'° $ 729|548 0. (am) #  13.6142x107° 3.614x107°
9 4 30 7.14| -315 | 3.1x107'° 4 | 7.141-5.25 U0, (am) | 3.6141x107° 3.614x107°




_W[_

#3.2-13 ST — TSRO E &9
AN EH iR & B
71 1 i 0, (am) 10 (cr) i .
it S - OS> | E ihE | FEERO
b-7 | #EE | pH Eh | U0z(am) %% |7-9°-2| %R i Btk PHbIAE Fimik Tk B 43 | mol/L (KD | &S
C | (mV) | 7 mol/L mol/L cn® mol/exf-sec mol/L cm? mol/cnf-sec
1 | 25 17.32| -347 | 1.0 e-08 ¥r 1. Te-2 0.1 2.00e-16 | 1.00e-07 |1 0e-04 | 2.00e-09 | UD(am} |4.50e-10| 2.16 |3.2-2
HUFE | MIFE | RaiEBR{E MIE {/5E | Bruno 3Gk | {GE {&%E | Bruno 3K | UD.(cr) | 3.2-3
2 125 |7.32| -347 | 1.0 e-08 ¥ 1.7e-2 0.1 2.00e-13 | 1.00e07 |1.0e-04 | 2.00e~09 | UD,(am) {4.06e-10| 2.82 |3.2-4
HE | ME | RaigEBRfE MIE {55E | Bruno 3K | RE {RZE | Bruno 3Gk | U0:(cr) 3.2-5
3 2h 17.32) =347 1.0 e-08 o 1.7e-2 1.0 2. 00e-16 1.00e-07 | 1. 0e-04 2. 00e-09 U0, (am) | 4. 53e-10 2.15 3.2-6
ME | MR | RaiZEEriE il e {RFE | Bruno 3K | {KE {5 | Bruno 3X#k | UC:(cr) 3.2-7
4 | 25 |T.321 -347 1.0 e-08 ¥ 1.7e-2 0.1 2.00e-12 | L.00e0T7 [1.0e-04 | 2.00e-08 { UOy(am) |6.38e-10| # 90 {3.2-8
ME | MIE | RaisEBRiE e {R5E 1K5E {55E {5E | Bruno 3Gk | U0.(cr) 3.2-9
51 25 7.32 7347 1.0 e-08 o 1000.0 0.1 2.00e-13 | 1.00e-07 [1.0e-04 | 2.00e-09 | UO,Cam) |4.06e-10| 2.82 [3.2-10
MRE | ME | RaisEEA{E K& &% | Bruno XWk| KGE {AZ | Bruno 3@k | U0z {cr) 3.2-11
6 | 26 |7.32 _—347 1.0 e-08 o 1000. 0 0.1 2. 00e-13 1.00c-07 |1.0e-04 | 1.00e-09 | UOz(am) |4.74e-10| 6.56 |3.2-12
ME | MME | RaiEhiE 1R7E KE | Bruno Xk | IKE {55E U0: (cr) 3.2-13
T 25 1. 3_2 _—347 1.0 e-08 ¥r 1000, 0 0.1 2. 00e-12 1.00e-07 | L Oe-04 2. 00e-09 U0, Cam) | 7.15e-10 | 30.70 |[3.2-14
e | IRE | RaiskTRiE nd e 1&5E i7E {&E | Bruno 3Gk | UO:(cr) 3.2-15
3
g
10




4 &9

v 7 v OHEBEEHOEREEE~OELERBRINTRD 2 £ L b, BohiER
N L. A A =X LOHEEIZE D il BROEESR. BETHERD B LE2H
BICEHE TV, T D& S HAREE,

(D BERICEDSEY S VREBRET I &k, U (V) oBikx/EsL, ch

@

&)

4

T AVAVERNT ALY, 75 v OLBEEEE, XEEHFickD,
COEMERY S OFREEEMETH A&, TG/DTAREICLY ., Bikxh
7TeERE . 1 ENOREKIMES LIKETH S 2 2R LT,
EHOZEBRBRICH W, MIHOEEEERHEIZZO—HrREHRLL. 25
Cy 3 0HERTEHWL 0 XOBRILEEE/, /. BENSL (500C) 133
&L BRAVEEINS &b T,

I L. 75 VBERIBEAEEES, ~107"° mol/ L THo7. e,
BBEEDT 1 L5 —DRTHA KTk D 34— 5~ DRERIE L5 &, BE
U35 VEEZOLDSEMAEF L >~ THA —F - bOHEBVE LB L2
SINTIZ 572,

B ORAET — 5 N~ AR TER Tk 5 RR PR ORE,
T VEREAI107 (mol/ 2) i<l BREERE I, 002 (cr) THY ., XE{LE
BUOH) . (a) TH B LHE S NIz, 7275 Ly ERICH T BEHIZ00, (an) HiEED
BICTHbHI &, £72. Dr. Rai 5DU0; (am) DOIFMBERBR T, BHAEEHN107® (nol
[2) ERESNTVEI LMD, BREOBAEF -/ TRINETICEHEI L
1eRBRT — 8 2Tl HIAT 5 &N TER N, #-T. SHREBEEO#; RS
— OB OWT HTHICHlET B E & bz, 10:Gam) | U0 (cr) DBARES,
ICED I FERE S IOMEBROBSET — 7 RRUET B HEND 3,
FRETE, FEPD T T Y BEOENR NI - o fod, BEEEROIE
BHRED 7o THH6DOTENS, SENL. HETE SN/EEEH U0, (cr)
TBREEFEH] 25 AL, HoRBERERIC - WTIRASS A -7 L LTEERT
T L BT ZIT - 70 T DEER. U0, (an) OBBHEETED 2.0X1071%(
mol/ai-sec) . U0y (cr) DOTRBGEEREED 1.0X107° (nol/cd-sec) DESITE
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DT 5 URER. Y SEERICU0, (cr) OBEE #9107 (mol/2) ] i
DE, ERELBE-BI I EERRE LI, 12750, ThEDEFNERICE
W, SERBIGRR I BT 2 MIRIRE. BREEEEHEELTHE 205
v BRIZERICE D T — 7 R RUST B HEND B,
(5) PLED T &M SABRICHE T 25ROV MENEHEE LTRETIRFRT LS
BIRENEZ 65,
« BTV OIS S UTREE 85, EREE L EichY 2
HO Y5 U EE & EEOZBES O
U0, (cr) BEfEE. BXOUY) FAEEORE
- ZEEBIEOARE(L
—EERE = BRTOBME o HBRE~R
—JHERE = HEE EHozm)
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fHER A

TEEHELRL, FzolP—F



= A1 TEHEHOFz v I v— b

oz (U02)5(C05 )5~ -
RIG 6C0,2~ + 3U** + 6H,0(1)- 12H * - Be ~
G.( €0 )|@| -527.899 X 6 = P. 71 BHE
6,( U* )|®@| -52.80 x 3 = P. 30 BRE
G.( HO )|®| -237.140 x 6 = P. 64 BHE
G.( H* )| ® = 0 P. 64 BB
6:( e” )|® P. et
®= O~® TG = - 6179.814
G, (@)@ = - 6333, 284 P. 46 ZBRE
AG. ®= ©-® AG. = - 153,47
logk |= ¢ ) / ( -2.302 x 8.314x1077x298.15 )
= - 26.895
% &

A-2




. A2 EEHEHOFz v 72—

{LFE (U0,) 4 (0H)5CO5* -

I €032~ + 3JU** + BH,0(I) -12H* - Be~

6. ( 0. )|@ = 521,899 P. T1 28
6 ( U* )| @| -529.80 x 3 = P. 50 BR
6 ( HO )@ -28.140 X § = P. 64 BH
G (W D@ = 0 | P. 64 BHE
6. e )® P £R
®- O~® £6 = - 3540.319
6 ) | @ = P, -
AG. ®- ©-® AG, =
gk | = ¢ )/ (-2.302 X 8.314x107"x298.15 )

A-3




= A3 THEHOF 2 w2 —}

{318 U(C0s).*~ _
=it 4C0,27+ U**
Gf(coaz")®.—527.899 X 4 = P. 71 2H
G.( U O = ~ 529, 860 P. 30 I8
G« ( )| @ P 2R
RG ¢ ( )| @ P B8
G+ ( )| ® p 2
®-= (D~© 36 = - 2641, 456
G: ({LPE )| @ =-2841.925 P. 46 BB
AG, ®- ©-® AG, = - 200. 469
leg K = ( ) / (-2.302 x 8.314%107*%298,15 )
= 35.132
s &

A4




= A

EHEHEDF 2w~}

L5758 | U(C0;)s™° B}
RIER 5CO, 274 U**
G+ ( CO% )| ®| -521.899 X5 = P. T1 ZE
6. ( U )| ® = - 529. 860 P. 30 ZE
G+ ( P RRE) P. 2R
G+ ( )| @ P.’ 2R
G ( )| ® P 25
®= O~® =G = - 3169, 35
G. ({EE )| @ = - 3363. 431 P. 46 28
AG, ®= @-® AG. = - 194.106
fog K = ( )/ (-2.302 X 8. 314x1079%x298,15 )
= 34.016
B &

A5




. A5

EHEHOF v I~}

ld=ats U0,(C03) .2~ _
= 2C0;27+ U** + 2H,0 -4H* - 2~
Gy ( CO* )@} -527.899 X 2 = P. 71 3B
G, ( U HI@ = - b29, 860 P. 30 =&
G, ( HO )| D] -237.140 x 2 = P. 64 2R
G (K )@ = 0 P. 64 BHE
6:( e DG f l. P. 2R
®= O~® ZG = - 2059. 938
AG ¢ (fL55E ) | @ = - 2'105.044 P. 48 ZE
AG, ®= 0-® AG. = - 45,106
tog K = ( Y/ (-2.302 x 8.314x107*x298.15 )
= T7.905
i &




= A6 EHEHOFzwI— b

e | U0,(C0:)s* 3
RSEC | 30007 + US* + 2H,0 ~4H* - 2e-
G, ( €02 )| ®|-586.845 x 3 = P. 71 BE
G, ( U )@ = - 529, 860  P. 30 BE
G ( HO )|@|-237.140 x 2 = P. 64 2
G, ( H )@ =0 P. 64 B
G+( e )|® P B
®= O~® G = - 2587, 837
G, (ftzE ) | @ - - 265,543 P. 46 BE
AG, ® O-® AG, = - T1. 706
log K = ( )/ (-2.302 x 8.314x107*x298.15 )
= 12.566
o=

A-T




= AT FEEEMDF v T —}

{bFE U0,(C0;3)s%~ -

FEIc, 30052~ 4+ U** + 2H,0 ~4H * - &~

G ( €O )|@| -527.809 % 3 = P. 11 B
G.( U+ )@ = - 529. 860 P. 30 ZE
G.( HO )|@®| -237.140 x2 = P. 64 BE
G ( H )@ = P. 64 BE
6:( e )|® | | P, S8
®= O~® G =- 2587.837
G, (fL2E)|© - - 2586.994 P. 416 ZH
AG., ®=0O-®| AG. = (.843
log K | = ( ) / (-2.302 X 8. 314X 1072 x298. 15 )

= -0.148

I




= A8 TEEHOF v o—}

{518 U0,C0;(aq) _

RISE [ €027 4 US* 4 2H,0 - 4H* - 2
G:( COT)H| D = - 527, 899 P. T1 28
G:( U HYYI®@ = - 529, 860 P. 30 2HE
G ( HO )| ®| -237.140 x 2 = P 64 BB
G (H* )@ . 0 P. 64 ZHE
G:(e” DG ‘ = P. B

®= @"“@ G = - 1532. 039
G (=T )| @ = - 1?35.704 P. 46 BRE
AG, @& @-@ AG, = - 3,665
log K = ( Y/ (-2.302 X 8314x107*x298.15 )

A9




= A9 TEEHDOF v I —}

k358 | UCS0L).(aq) )
BIGE 250,274 U4t
G, ( S0 )| @D| ~T44.004 X 2 = P. 671 BR
G.( U )@ = - 529, 860 P. 30 2R
G:+( e ) RRE) P B8
6, ( )| @ P. B
G ( )| ® P B
®= O~® 3G = - 2017.868
6+ (fL37E)|O@ = - 2071860 P. BB
AG. ®= @-® AG. = - 59,992
log K | = ¢ )/ (-2.302 X 8,314x10~*x298.15 )
= 10.513
S

A-10




. A0 EHEEHOF v I P— b

L5718 U0;(S0)- 2" _
RIGIX 280,77+ U + 2e”
G+ ( 80,27 )| @D| -T44.004 x 2 = P. 67 2R
G, ( U™ ) ®@ = - 520. 860 P. 30 &R
6G:( e )I® P i
G« ( )@ P 2R
G+ ( ) | ® P. ZH
©=.®~© =G = - 2017. 868
Ge(ﬂsﬁﬁ)@ = P. SR
AG, ® @©-® AG. =
log K = ( )/ (-2.302 X 8.314%x107°x298.15 )
H &

A-11




= A-11 EHEHOFzw I — b

e==r U0, (S04),.%"

RIGT 280,27+ U** + 2H,0 —4H* - 2e”

6. ( S0, |@| - 144004 x 2 = P. 67 51
6. (Ut )@ - - 520,860 P. 30 2@
G.( HO )@ -230.140 x2 = P. 64 B
6. (K )@ o P. 64 W
G:( e NG P 3]
®= O~® 56 = - 2492.148
6. (@) | @ - - 2464190 P. 41 B
AG. ® 0-® AG, = 27,954
g K |= ¢ )/ (-2.302 X 8 31410~ x298.15 )
= - 4.8

A-12




Fz A2 EEEHDOFz v I —F

{298 | U0,8,04(aq) i}
FRIGE 200,27+ U** - 3H,0 + 6H* + Be -
6. ( 80, )|@| - 44004 x 2 = P. 67 2
6. (Ut )| @ = - 520, 860 P. 30 2R
G ( HO )|@| - 231140 x -3 = P. 64 2
G ( H¥ ) (j = P. 64 ZHE
6.( e )|® - P. 218
®= O~® 56 = - 1306 448
6. (i) | @ = - 1487.821 P. 41 BE
AG, ®- 0-® AG. = - 181,318
gk | = ¢ )/ (-2.302 X 8 314%10-1x 298, 15 )
= 31,786
W o=

A-13




= A-13 EEEHDF v I —}

{L#E 00,80, (aq) _
RIETL S0,%7 + U** + H.0 -2H*
G, ( S0,2- )@ = - T44.004 P. 67 ZBE
G, (U HI® = - 529, 860 P. 30 R
G.( HO )|® = - 231.140 P. 64 ZBER
G.( H )N @ =0 P. 64 ZBE
G+ ( Y ® P &
®= O~® =G = - 1511.004
G: ({tZE) | @ = - 1.477. 697 P. 41 &
AG. ®= @©-® AG. = 33.307
log K = )/ (-2.302 X 8.314x107°x298.15 )
= -~ b 837
" =

A4




. A-14

TEEHDFz v —F 7

{EE5E 10,80, (aq) -~
R S0.27 + U** + 2H,0 - 4H* - 2e-
G.( S0, )|® = - T44.004 P. 67 R
G:( U H®@ = - 529. 860 _ P. 30 BE
G+ ( HO )@ -231.140 x 2 = P. 64 2R
G.( H )@ = 0 P. 64 2R
G:( e )G P. 3
®= O~® G = - 1748.144
G ({L¥E )| @ = - 1714.535 P. 41 R
AG. ®= ©0-® AG. = 33.609
log K = ( Y/ (-2.302 X 8.314x107*x298.15 )
= - 5,890
B &

A-15




F=.A-15 FTHEHDOFz v —b

{LserE US0,2* B
RIS $0,2- + U**
G ( S0,2*)| @ = - 744,004 P. 67 R
G:( U D@ = -~520.80 - P. 30 ZE
G+ ( )1 ® P =8
6. ( )| @ . P. S17
G+ ( )1 ® P N
®= O~® 36 = - 1273.864
6. (fL3E)| @ =- 1311428 P. 41 BHE
AG, ®= ©-©® AG, = - 37.559
fog K = ( )/ (-2.302 X 8.314x1073x298.15 )
= - §.582
B &

A-16




%, A-16 EHEHOFz v — b

fks® el -
sz [CIT Ut
G (CIm HO | = -131. 217 .P.es e
G.( U+ )@ = - 529 860 P. 30 2B
G ¢ ( )| ® P B
G+ )| @ P SR
G+ ( )|® P B
®= O~® 36 = - 661077
G ({L2E)| @ = - 670.85 P. 36 BE
AG, G= D-® AG, = - 9,818
logk |= )/ (-2.302 x 8.314x107*x298.15 )
= 1.721
" =

AT




AT EEEHOF vV — b

e== Uo,C1+ _
RIEE Cl™ + U** + 2H,0 - 4H* - 2e”
G, (Cl- )|D = - 131,217 P. 65 ZBE
G ( U DNI@ = - 529, 860 P. 30 &E
G:+( HO )|@|-2371.140 X 2 P. 64 ZEHE
G.( H )@ - =0 P. 64 BE
G.( e )| ® .- P. R
&= ©O~® ZG = 1135 357
G.({L¥E ) @ = - .1084.'{38 . P. 37 BE
AG. ®= @-® AG. = 50.619
fog K = ( )/ (-2,302 X 8 314x107*x298.15 )
= - 8.87
" &

A-18




=, A-18

EHEEHDF w7~}

L U0,C I, (aq) _
BIGE 217 + U 4+ 2H,0 - 4H ¥ - 2e”
G, (CCl- ) @®f -13.21T X2 = P. 65 28
6. ( U™ )@ = - 529,86 P. 30 ZH
G, ( HO DH|®@} -2371.140 x 2 = ' P. 64 BHE
G H )@ =0 P. 64 ZE
6 (e )|® P, Sm
®- O~® G = - 1266.574
6 (fexE) | @ - - 1208.707 P. 37 20
AG, @ 0-©® AG, = 57,867
logK | = ) / (-2.302 X 8.314x10* X298, 15 )
= - 10.141
B o=

A-19




= A-19 EEEHOF v P ¥— b

fLaiE U0,C10,* B
R Ci= + U** + 5H,0 - 10H* - 8¢ ~
G.( Cl-) |® = - 131,217 P. 65 &E
G.( U™ )@ = - 529, 860 P. 30 BE
G.( HO0 )|®| -230.140 x5 = P. 64 28
G, ( H )@ =0 | P. 64 3B
G:( e )1 ®. p S5
@ O~®| 6 = - 1846.775
G« (@)@ = - 963.308 P. 371 3R
AG, | ®= @-® AG, = 883,469
logk | = ( )/ (=2.302 X 8.314x107*X298.15 )
= - 154,825
% &

A-20




7= A-20

EEHEHOFz v IO~

{L2iE (U0, (OH),2* _
RIS U4+ BH.0 - T0H* - 4de”
e (U )| ®f -520.80 x2 = P. 30 B8R
t ( HO )i@| -237.140 x 6 = P. 64 BR
c CH ) ® = 0 P. 64 BB
+ (e )@ P. =g
0 ( )7© P. 2R
®= O~® ZG = - 2482.56
() | © = - 2347.302 P. 33 2R
AG. ®= @-® AG, = 135,258
log K = ( Y/ (-2.302 x 8.314X1073% 298,15 )
= - 23.704 |
" #&

A-21




= A2

TEEEHOFz v I~}

L$E (U0, ), OH** B
RIGEC 20%* 4 BH,0 - GH' ~ 4e”
e O U ) - 529,860 X 2 = . 30 BR
¢ ( H0 ) - 237,140 x 5 = . 64 R
¢ CHY) = 0 . 64 BRE
(&m0 ) e
t ) E3
®= O~® = - 2245. 42
. (b ) - - 21%.8% . 33 ZH
AG: @-® = 118.59
log K = ) [ (-2.302 X 8.314x107°X298.15 )
= - 20.783
" &

A-22




=.A22 EHEEMOFz v —b

fEE | (U0,),(0M), 2 3
RGE | 0% + 10H,0 - 16H° - Be-
G ( U )|®| -52.80 x3 = P,
Ge( HO )|®@| -230.140 x 10 = P
G H )@ =0 P,
G:( e ) @ p
G, ( )| ® P
@ O~® G = - 3960.98
G, (ft2mE) | @ = - 3138.287 P, 5
AG. ®- O—® AG = 222,693
logk |= ( ) / ( ~2.302 X 8.314x10-*x298.15 )
= - 39,02

A-23




= A-23 FEEHOF v — b

{L=2iE (UQz) 3 (OH)s* _
RIGE U4 + 11H,0 - 1TH* - Ge”
G.C U )ID| -529.860 x3 = 30 BE
G ( WO )|@| -237.180 x 11 = 64 BR
G:( H* )@ = 64 BR
G:( e H® ' 2§ﬁ§
G ( ) ® 2R
©= O~® 3G = - 4198.12
G: ({EFE )N O =-3_954.593 . 33 R
AG, ®= ©@—-© AG. = 243,527
fog K = ( )/ (-2.302 x 8.314%x107*x298.15 )
= - 42,671
w® &

A-24




RAA

TEHEHOF w7 — b

1b231E (U02)3(OH) 7 - _
R 3U** + 13H,0 ~ 19H* - Be~
G.( U H|(D|-52.80 x3 = P. 30 2B
G, ( .HZO )| @ |- 237140 x 13 = P. 64 BE
G:( H H|® = 0 P. 64 BH
Ge( o )@ P. e
Gy ( 11 ® P. =R
®= O~® G = 4672.4
G« (t2E)|QD = - 4340. 684 P. 33 2R
AG, ®- @-® AG. = 331.716
log K | = ( ) / ( -2.302 x 8 314x1073x298,15 )
= - 58,132
% &

A-25




EZ A5

TEHEMOF v I— b

fe2iE | (U0, (0H),* 3
RRSE | AU+ 15H,0 - 23 - 8
6 (Ut )|®| 5280 x4 = P. 30 2R
G.( HO )|@| -23.140 x 15 = P. 64 BB
G:.( H )@ =0 P. 64 BE
G« ( @ . P. EX
G« )| ® P. et
®- ®~® 56 = - 5676.54
G . ( {L25E )| @ = - 535477 P. 33 BB
AG. = @-® AG, = 331, 363
logK |= ¢ ) / ( -2.302 X 8.314X107*X298.15 )
= - 58.070
OB

A-26




%= A-26

THEHDFz vV V— b

{58 U(OH) 4(aq) _
B U** + 4H,0 - 4H*
G, (U™ ) @ = - 529. 860 P. 30 BR
G+ ( HO ) l@ - 237140 x 4 = P. 64 R
G:( H )@ =0 P. 64 BB
G ( )@ P. SR
Gy ( )| ® P. i
€= O~® 2G =-1478.42
G, ({EFE )| @ =-1f152.500 P. 32 ZE
AG, ®= 0-® AG, = 25.95
fog K = ® Y/ (-2.302 x 8.314x107°x298.15 )
= - 4.542
w &

A-21




& A2 FHEEHOFz v I ¥— b
{LFE UCCH) s~ -
RIS Ut + 5H,0 - BH*
G:( U™ HID = - 529, 860 P. 30 BRE
G:( HO )| ®@| -237.140 X5 = P. 64 &8
G ( H )@ = P. 64 BRE
G+ ( )| @ P. SR
G‘f ( )| ® P. 2R
®= O~® 56 = - 1715.560
G+ ( {L2FE ) ®. = - 1621.144 P. 32 BRE
AG, ®- ©-® AG, = 94. 416
log K = )/ (-2.302 X 8.314X1073x298.15 )
= - 16.546
s &

A-28




= A28

LEEEHOF v -}

{b¥iE 3+ _
RIG U* + e~
G.( U ) D = - 529,860 P. 30 ZE
G+( e ) P. i
G ( JARE) P. =R
G+ ( Y| @ P. e
G+ ( )| ® P. R
®- O~0 ZG = - 529.860
G ({EEE )| @ = - 476. 473 | P. 30 3R
AG, ®= @-® AG, = 53,387
log K = )/ (-2.302 x 8, 314X107°x298,15 )
= -635
B &

A-29




£ A29 THEHDF z o7 — b

AbezfE U0, (OH) (aq) -
iy US* + 4H,0 - 6H * - 2¢”
6.( U )@ = - 529,680 P. 30 28
G+ ( HO )|®@| ~237.140 x 4 ~ P. 64 ZH
6G:( H )I® =0 P. 64 BE
G:( & )@ p 2R
G« ( )| ® P. SR
®= O~® 56 = - 1478.420
G, (@) O} | => - 1368. 038 P. 32 BE
AG, &= 0-® AG, = - 110.382
logX |= ( ®- )/ (-2302x 8314x1073x298.15 )
= - 19.345 "
B &

A-30




= A-30 TEEHDFzvI— b
{bEFiE U0, (CH) 5™ -
RIS U +5H,0- TH* - 2¢ -
G, ( U HID = - 529. 860 P. 30 38
G.( HO ) @] -237.140 X 5 = P. 64 ZBR
G:( H J|® =0 P. 64 &R
G:( e D@ P. BHE
G+ ( )| ® P. 21
®= O~® 26 =-1715.56
G ({¥E )| @ = - 1554. 317 | P. 32 2K
AG. ®= ©-® AG. = 161.183
tog K = ( Y/ (-2.302 X 8.314x107*x298.15 )
= - 28. 241
" &

A-31




= A-31

EHEHDOFz v I~}

{LFE U0, (0H), %~ -
RIGES Ut* + 6H.0 - 8H * - 2¢~
G« ( U HIO = - 529,860 P. 30 ZE
Ge( HO )| @|-237.140 x 6 = P. 64 3R
Gf(-H+ RS = 0 P. 64 BR
G, (e )@ p P. 2R
G ( )| ® P. 2R
®= O~® G =1952.7
G, (L&) | @ = - 1712. 746 P. 82 2R
AG, ®= 0-® AG, = 239,954
fog K = ( ) / (-2.302 x 8, 314x10°¥x298.15 )
= - 42. 051
=T

A-32




7=, A-32 EF%E%M)?’-I‘:; 2v—p
{E=iE Uo.* _
R Ut + 2H,0 - 4H" - e
G.( U HO = - 529, 860 30 ZE
Ge( HO J|®| -231.140 X2 = 64 BE
G:( H )|® = 64 B
Ge( e )@ R
6. ( ) | ® B
®= O~® G =-1004.14
G (fL%E )| @ = 861. 021 30 =B
AG. ©= 0-® AG- = 43.119
log K = ( )/ (-2.302 X 8.314x1073x298.15 )
= - 7.556
T &

A-33




= A-33

TEEMOFz v — b

{LE uo,2+ - B
T Ut + 2H,0 - 4H* - 2¢”
G« C U ) |O® = - 529. 860 P. 30 &
G+ ( HO ) ®|-237.140 x 2 = P. 64 28
G, ( H )|O® =0 P. 64 2R
G ( & ) @ P. 2R
G+ ( )| ® P. 2R
®= O~® =G = - 1004.14
G. (1e2E)| @ =—9§2.551 P. 30 ZBE
AG, - ®= @-® AG, = 51,589
log K | = ( )/ (-2.302 X 8.314%1072x298.15 )
= -9.041
" &

A-34




= A-34 FEHEHOF 2w - b

{bL3E U0, 0H* -
RIS [U* & 3,0 - BH - 26
G« (U™ )@ = - 529,860 P. 30 BHE
G:( HO )|@| - 2281140 x3 = P. 64 ZH
G ( H )|® = 0 P. 64 24
Ge( e )@ P £
G ( )| ® P 2R
®= O~® 56 = - 1241.28
G. (L3 )| @ = - 1160. 009 P. 32 ZHE
AG. | ®=®-® AG, = 81.271
logK | = ¢ ) /-( -2.302 X 8.314x107"x298.15 )
= - 14.242
%

A-35




5=, A-35 FEEHDOFz w7 —}

feiE | uoH )
RISE | U 4 H0 -
6. (v o - - 529,860 P. 30 2H
6. ( Ho )| @ = - 237140 P. 64 B
6. (K )@ | . P84 2R
G, ( ARC P 22018
G, )| ® P. SH
®= O~® 56 =~ 767,000
6. (fLpE) | @ - - 763,018 P. 31 ZH
AG ® ©-® AG. = 3082
g K | = ( )/ ( -2.302 % 8 3141072 x 288,15 )
= - 0.540
B o=

A-36




=, A-36

EEHEHOF w7 o— b

{3 UFe* -
Ay F= & Ut
G«( F H®D = - 281.523 P. 65 &
G.( U )@ = - 529,860 P. 30
G+ ( Ne) = P. SR
Gt ( )| @ P. BB
G« ( )| ® P, B
©®= O~® =G = - 811.383
G (ft3E)| @ = - 864. 354 P. 33 BHE
AG, ®= 0-®| AG. = - 52,971
log K | = ( ) / ( -2.302 x 8.314x107%298.15 )
= 9,283
&

A-3T7




= A-3T FEEHOFz v V— b

feE  |UF2* )

RIGT 2F + Ut
G.( FF )| -281.523 x2 = P. &
6. ( U )@ = - 529.860 P.
G . ( )| ® = 0 P
G . ( )| @ P
G+ ( )| ® P BH

| ®= O~® 56 = - 1092.906
G, (ft25E)|@ = - 1185.548 P.
AG, ®= @-©® AG. = - 92.642
logK |= ¢ ) / ( -2.302 X 8.314%107%x298.15 )

fm &

A-38




3. A-38

EHEHOF 2w — P

fexm | uRy B}
RISE | 3F + Ut
G+( FF )|®|-2.523x3 = P. 65 ZE&
G.( U )@ = - 529.860 P. 30 =@
G+ ( )| @ - P. S
G+ ( )| @ P. B
6 ¢ ( )| ® - P. S
®= D~6 56 = - 1374, 429
6. ({L5H)|@ = - UOLTZ P. 33 ZH
AG, ®= @-® AG. = - 123,294
logK |= (  ® )/ (-2.302 x 8314x1073%298, 15 )
= 21.607
%

A-39




#. A-39

EHEHOFz v 7P — b

{LEFE UF.(ag) _
mIS® |4+ Ut
G.( FF )|@|-28.528 x4 = 65 BH
6. ( U )@ = - 529,860 30 BE
G . ( )| ® - S5
G ( )| @ =5
G, ( )| ® | £
©- O~O® 5G = - 1655. 952
G (f3E )| © = - 1802.078 .33 BE
AG, ®- O-O AG, = - 146,125
logk | = ( ) 7 ( -2.302 X 8 314X 10X 298.15 )
= 25.608
B %

A-40




. A-40

TEHEBOFz v I~}

fb2piE UFs™ _
RIS 5F™ + U4+
Ge( FF ) |D|~-281.523%x5 = P. 65 BRE
G.( U+ )@ = - 529.860 P. 30 R
G« ( )| ® P. B8
G« ( )| @ P. SR
G ( )| ® P. 27
®= O~ %6 =- 1937.475
G ( {t35E )- ) = - 2091. 650 P. 34 BE
AG, ®= @-® AG. = - 154.175
logK | = ¢ )/ (-2.302 % 8.314X1073%298.15 )
= 21.019
. %

A-41




#=. A4 EHEHOFzw I o—

L5 UFs?- -
BRI, BF- + U**
Ge( FF )|O®O| -281.523 X6 = P. 65 =i
G, ( U+ )@ = - 529. 860 P. 30 2R
G ( )| @ = P 28
G . ( ) | @ P 2217
G« ( ) ® P S
®= O~® ZG = - 2218.998
G. (28 )| @ ' =~ 2384.989 P. 34 2R
AG. &= 0-® AG, = - 165,991
fog K = - )/ (-2.302 X 8.314x107°x298.15 )
= 29.089
i &

A-42




=, A-42

TEEHOF w2 —

¥z U0;F(aq) -

RIGE F"+U“‘+2H20—4H+—e“.
6G:+( F )@ = - 281,523 P. 65 28K
G, (U HI®@ = - 529.86 P. 30 BE
Gr( HO )| @] -237.140 x 2 = P. 64 ZBH
G.( H )@ = P. 64 BE
G: (e )|® P. 28

®= O~O® TG = - 1285.663

G+ ({LE)H|@ = P. =B
AG, &= @0-® AG, =

log K = ( )/ (-2.302 X 8,314x107%x298.15 )

" &

A-43




2= A-43 THEHOF v ¥ — b
{ezE Uo,F* -
RIGTC F~+ U** + 2H,0 - 4H* - 2e”
G.:(C F HIO = - 281.523 . 65 =@
G, ( U ) ® = = 529, 860 . 30 B
G:( HO DI@|-231.140 x 2 = . 64 BE
G.( H ) ®@ = 0 64 BRE
G: (e )G® =0 i
®= O~® 26 = - 1285.663
G+ ({E%E )| @ = - 1263.128 . 35 ZBE
AG. ®= 0-® AG. = 22,535
log K = ( )/ (-2.302 X 8.314X107%x298.15 )
= - 3.949
" &

A-44




= A44 FHEHOFzw I o— b

{EPE U0,F,(aq) -
R 2F + U + 2H,0 ~4H* - 2e
G+ ( FF )|O| -281.623 X 2 = P. 65 ZFE
G.( U JI® = - b29, 860 P. 30 ZBE
G.( HO )|®| -231.140 x2 = P. 64 ZE
G:( H )@ = P. 64 ZRE
G.( e )| ® P SR
®= O~® 26 = - 1567.186
G, ({EFE )@ = ~ 1564. 800 P. 35 ZBE
AG, ®= @-® AG, = 2,386
log K = ( )/ (-2.302 X 8.314x107*x298.15 )
= - (.418
" &

A-45




. A45 EEHEHDFz vV o—F

{ESIE UG,Fs~ _
G 3F + U** + 2H,0 -4H* 2e”
G+(F~ ) |@®|-281.523 x 3 = P. 65 2|
G. (U HI®@ = - 529.860 P. 30 28
G:(HO )|{@]|-237.140 X 2 = P. 64 =R
G«(H"* )@ =0 P. 64 BR
G:e(e”™ )|® = P &R
®= O~® G = - 1848.709
G, (ft378) | @ = - 1859.338 P. 35 BRE
AG, ®= ©-0® AG. =~ 10.629
log K = ( Y/ (-2.302 X 8.314%x107%x298.15 )
= 1,863
W B

A-46




=, A6

EHEHDODF 2w Z o~}

{E2%E U0,F, 2~ -
RIS 4F~ + U+ 2H0 ~ 4H* - 2e”
G.(F )|®|-281.523 x4 = P. 65 R
G.( U HI®@ = - 529, 860 P. 30 2R
G¢e( HO )| @®[-2371.140 x2 = P. 64 ZHE
G.( H )@ = 0 P. 64 BE
G:( e )G P. R
®= O~@ 26 = - 2130.232
G: (E2E)| @ = - 2145427 P. 35 B8
AG. &= 0-® AG. = - 15,195
fog K = ( )/ (-2.302 X 8.314x107x298.15 )
= 2.663
ks &

A-4T




FEHEHDOF w7 — b

= A4T
LaE UCOH) ;S0 (c) B
R 2H* 4 20 + S0,%7# U
cCH ) |O = 0 64 R
+ ( H0 )1 @ |- 237140 X 2 = 64 =B
+ ( S0~ )| @ = - 744,004 . 67 BE
. :
G ( HY )@ = - 529,860 . 30 BR
G ( ® SR
®= O~® =G =-1748.144
G« (t%¥E )| @ = - 1766. 223 P.-41 e
AG, ®= ©-® G- = - 18.079
log K | = ¢ ) / (-2.302 x 8.314x107%%298.15 )
= -3.168 | |
w B

A-48



. A-48

FHEHOFzw I v—}

k2@ | U0, (AN B}
RISE | 41t 4 24,0 + U
G.( H )|® = 0 P. 64 BE
Ge( HO )|®@|-237.140 x 2 = P. e
Ge( U )@ = - 529,860 P. 30 BE
G . ( )| @ - P. =8
G« ( )| ® P. B
®= ©O~® 56 =
G ({L2E )| @ = P. Z1
AG- ®= @-® AG. =
logk = ( ) / ( -2.302 X 8.314X10-*x298.15 )
H =

A-49




= A-49 FEHEHDFz v I —F

{kE%E NaU.0;(c) _
RS 2Na * + 2U%* + TH.0 - 14H* - 4e”
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G:(H ) {® = 64 SR
6o ) |® s®
®-= @”@ ZG =~ 2190.085
G, ({LxE) | @ = ~ 2031. 307 .37 BRE
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G:(H" )@ =0 P

G.(e” ) |® P
®= O~® G = 5626.197

G (L8 )| O} = - 5517, 951
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= 21.933
" &

A-69




*=. A-69

EHEHDF v I =}

L& UCls(e) -
=IE= 5CI- + U** - e
G, (CiI"~ H|O|-13.21T X5 P. 65 ZE
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AG, ®= @-® AG. = - 88. 711
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®= O~® =G = - 1160. 651
G, (1txE)| @ = ~ 1045. 576 P. 37 2R
AG, @ @-® AG. = - 115,075
log K = ( )/ (-2.302 X 8.314x107¥x298.15 )
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G, ({£2E )@ = - 1140. 420 P. 31 2R
AG. ®= @—-® AG. = - 100, 86
logk = ( )/ ( -2.802 X 8.314x107*x298.15 ) -

A-83




<. A-88 FHEHOF v — b

L2538 UG, (bet) -

RIS U** + 3H,0 - BH™ - 2e”
G ¢ (U IO = - 529.860 P.
6. (HO )|@|-231.140 x3 = P,
G+ (H } 1@ =0 P.
G:( e& D)@ | P.
G ( )| ® P

®= O~ 56 = - 1241.28

T T e = - 1142.301 P.
AG. @ 9-©® AG, = - 98,879

log K = Y/ (-2,302 X 8.314X107%x298.15 )

= 17. 346

A-89




7. A-89

EEEHDOF v 70—

{L2iE U0, (gamm) _
G U+ + 3H,0 - 6H * ~ 2e”
G, (U ) | @ = - 529. 860 30 R
G:(HO )| @|-237.140 x 3 = 64 =B
G, ( B )H|@ = 0 64 ZE
G:( e HI@ BR
G, )| ® sm
®= O~® 36 =-1241.28
G+ (ﬂ:%%) @ = - 1145.739 . 31 BH
AG. €= 0-® AG, = - 85,541
log K = ( Y/ (-2.302 x 8.314X107%x298.15 )
= 1.6.743
s 5

A-90




. A-90 TEEHDOF v o—F

{E2iE U0s. o. ¢H _
RS U* 4+ 3H,0-5H * - ¢
G: (U H D = - 528, 860 P. 30 =R
G+ (HO )| @] -231.140 X5 = P. 64 ZBH
G:( H B =0 P. 64 BRE
Ge( e ARG = P 2R
G« ( )| ® = P 817
®= O~® TG =
G, (fL¥E) | © = P. E3
AG, ®= @—-©® AG, =
log K = ( )/ (-2.302 x 8.314x107°x298.15 )
" &

A-91




=. A9 TEHEEHOF w7 —F

(B2t U0s+ 2H,0(c) _
RIS U** + GH,0 - BH* - 2e”
G, (U YD = - 529, 860 P. 30 28
Gr(HO )| @|-237.140 X5 = P. 64 R
G.(HT HI@ = 0 P. 64 BE
G: (e~ ) @ = ) P =1
G ( 1 ® = P. ZR
®= O~® 56 = - 1715.56
G« ({L3BE) @ - 1636. 506 P. 32 ZBR
AG, ®= ©-® AG. = -T9. 054
tog K = ( y /[ (-2.302 X 8.314X107°x298.15 )
=13. 854
wE

A-92




Fe A-02 TEHEHOFz vV —F

L& Ust(C)

RGN OF~ + U** - e”

G« ( FF )} |O@O|-281.523 X § = P. 65 Z&

G« (W )| @|-529.860 X 2 = P. 30 =R

G+( e D@ = P i

G ¢ ( )| @ = P S8

G+ ( )| ® = P ZHR
®= O~® 3G = - 3593.427

G.({t%E )| @ A = - 3812.000 P. 34 2R

AG, ®= ©-® AG. = - 218.573

leg K = ( @ )/ (-2.302 x 8.314x107*%x298.15 )

= - 38.304

A93




7=. A-93 EEEHOF w7 —}b

k28 | U0sFe(o) )

BUGIN GF- + 2U%* + 3H,0 - 6H * —-4e ~
6. ( F )@ -28153 x6 = P. 65 B
G, (U Y@ -529.860 X 2 = P. 30 =8B
6. (KO )|@| -0 x3 = P. 64 BB
6, (W )@ - 0 | P. SH
6. (e )|® p. =W

&= O~® =G = - 3460.278
G: ({E%8E )| @ = - 3372. 730 P. 35 Z&HE
AG, |e-o-0 AG, = - 87,548
gk |= )/ (-2.302 X 8.314X10-X 288, 15 )

A-94




= A-04 TEHEHOFz v ¥— b

38 |U;06Fs(c) )
R .| 8F7 £ 30" + 5H;0 10" - Ge”
G:( FF )®| -281.523 x8 = P. 65 2R
G.(U* )|@| -529.860 x 3 = P. 30 28
G.( HO )|@®| -237.140 x5 = P. 64 R
G:( H DNI® = 0 P. 64 BE
G:( e D)|® P 2
®= O~® 3G = - 5027.464
G (EFE )| @ = - 4890. 135 ' | P. 35 ZE
AG, @ @—-® AG. = - 137.329
log K = ( Y/ (-2.302 X 8.314x107%x298.15 )
= 24,066
B %

A-95




. A-95 TEHEHOFz vV —
38 | UFir(e) )
R 177~ + 4% -6~
Ge( FF D|®|-281.523 X 1T = P. 65 2R
G, (U* )|@|~529.80 x4 = P. 30 =&
G:( e )I® = P. ZR
G+ ( )1 @ P. e
G+ ( 1 ® P. 2R
®= O~® %G = - 6905. 331
| G, ({t¥E) @ = - T464. 000 P. 34 ZR
AG, ®= O-® AG. = 558, 669
log K = ( )/ (-2.302 x 8.314x107x298.15 )
= - 97.905
g =

A-36




7= A-96 EHEHOF z v I — b

= UC1,F,(c) _
AR 2F- + 2C17 + Ut
G:{ F Y| D | - 281,523 X 2 = P. 65 ZE
G, (ClIm D|@}|-131L.217T x 2 = P. 65 2R
G, (U™ )@ = 529, 860 P. 30 2R
G« ( )| @ P. 2R
G+ ( )1 ® P i
®= O~0® G = - 1355.34
G+ (ﬂ:"%"&%) @ = - 1375. 967 P. 38 BE
A(_Sr ®= O-® AG, = 20.627 |
fog K = ( Y/ (-2.302 X 8.314x107°x298.15 )
= - 3.615
B *

A-OT




= A9 TEEMDOFzw I — b

LiE uc! sF(e) B
RIG F+ 3CI7 + U*
G, (F )Y |® = - 281.523 P. 65 ZR
G (ClIm D|@| -131.217T X3 = P. 65 ZE
G. (U H® = - 529. 860 P. 30 R
G ( )@ = P B
G f ( )| ® = P E3i
®= O~6 ZG = - 1205.034
G, ({E¥E) O = - 1146. 5713 . P. 39 &K
AG, &= @-® AG, = - 58461
log K = ( ) / (-2.302 x 8.314x107°%x298.15 )
= 10.245
w &

A-98




. A-98

EHEMOFzvII— b

feeia UCIFs(c) )
Rz F-+ CI- + U
G:( F- )|®D]|-281.523 x3 = P. 65 2R
G:(CI- H|® = - 131. 217 P. 65 2B
G, (U™ HI® = - 529, 860 P. 30 2
G+ ( )| @ = P. BB
G« ( )| ® = P. B
©= O~® 3G =~ 1505, 646
G, (ftE)| @ - 1606. 360 P. 38 28
AG, ®= @-® AG. = 100.714
logK | = ( ) / ( -2.302 x 8.314x1073x298.15 )
= - 17.850
B =

A9




= A9 EHEHDOFzw T~ b

%= UF3(c) B

RIS F 4+ U -
G.(F ) |®|-281.523 X3 = P. 85 ZRE
G. (WU Y@ = - 529.860 P. 30 ZR&
G:( e D)D = p 2R
G+ ( )@ = P. i
G+ ( Y| ® = P. e

®= O~ 6 = - 1374.429
G. ({t%2E )| @ = - 1432. 531 P. 33 &#E
AG, ®= @-® AG, = 58,102
log K =

( 3/ (-2.302 X 8.314x1073%298.15 )
= -10.182

A-100




= A-100 LETFEHOFxr w7~ b

{t¥#E UF.(c)

RIS 4F- + U

G:(F ) ®| -281.523 x 4 = P. 65 BRE
G (U™ )@ = - 529,860 P. 30 28
G+ ( )| @ = P 2
G ( ) | @ = p 5
G+ ( )| ® P B17
®&= ©~® 2G = - 1655. 952
G: ({L2E ) @ = - 1823.538 P. 34 28
AG. = @-® AG. = 167. 586
fog K = ( )/ (-2.302 X 8.314x107*x298.15 )

= - 29, 369

-A-101




7=, A-101

IEEEROF w7 — b

{LRE UFs = 2. 5H0(c) )
RIS AFT + UM+ 2H0 +HY 1 e
G+(F )|®| -281.523 x4 = P. 65 2R
G. (U D@ = - 529, 860 P. 30 2R
G.( HO )| ®| -237.140 X2 = P. 64 2R
G:.( H )| ® = 0 P. 64 ZH
Ge( e )|® P. Zi
®= O~® 26 =
G« ( ﬂ:#*ﬁ )| @ = - 2440. 282 P. 35 R
AG. @-® AG, =
fog K = ( )/ (-2.302 x 8.314x107¥%x298.15 )
w =

A-102




= A-102

EEEHDF w7 —F

{bis UFs (alph) B
RS 5~ + Ut - e~
G+ ( FF ) O -281.523 X5 = P. 65 ZHE
G, (U ) O = - 529,860 P. 30 [
Ge( & D)@ = P. £
G+ ( )@ P. B
G+ ( )| ® P. i
®= O~® 3G = - 1937.475
6. (fexm)| @] - - 193,688 P. 34 B
AG. ®= @0-® AGr = 31.213
log K = ( Y/ (-2.302 X 8 314X107°x298.15 )
= - 5, 470 |
s &

A-103




5=. A-103 TEEHDF o I — b
o= 8- UFs )
R |5 tUt-e
6. ( FF ) |®]| -281.5623 X5 = 65 B8
G. (U )@ = - 529, 860 30 ZBE
G:( e )i® = 2R
G« ( )| @ .. e
G+ ( 11 ® 28
&= O~® = - 1937.475
G, ({L¥E )Y@ = - 1870.55 . 34 BE
AG, ®= 0-® = 33.120
log K = )/ (-2.302 x 8.314x107°x298.15 )
= - 5.804
B o=

A-104




. A-104 THEHDFz v I -+
L8 | UFe(o) i
RS 6F + U** - 2e”
G:(F 5 |®] -281.523 x 6 = P. 65 2R
G (U Y@ = - 529. 860 P. 30 &8
Ge( e ) ®. = P. 2R
G+ ( )@ = P. %S,EH
G/ ( )| ® - P, 21
®= O~® G = - 2218.998
G:. ({8 )| @ = - 2068. 205 P. 34 ZBRE
AG, ®= ©-® AG. = - 148,793
log K = )/ (2,302 X 8 314x107¥x298,15 )
= 26. 251
" =

A-105




#. A-105

TEEMOFz v 77—}

{Lig U0,F(c) _
G 2F'. + U4t + 2H0 - 41" - 2e”
6G.( F )1®|-28.523 X 2 = P. 65 &8
G: ( U )@ = - 529, 860 P. 30 ZRB
G: (HO0 DH|®| -2371.140 x 2 = P. 64 Z8
Ge( H D@ = P. 64 ZH
G:( e Y| ® = P. %PE’
®= ©~® G = - 1567.186
G, (k%E ) @ - 434127 | P. 34 BE
1 AG, ®= @-® AG, = -133.058
log K = ( ) / (-2.302 X 8.314x10"%x298.15 )
= 23.318
w &

A-106




. A-106 THEHDF vV —

{bxiE Ua,F, » 3H.0(c) -

RISt | 2F- 4 Ut 4 BH,0 - 4H° - 26"

6. ( FF ) |®|-281.523 x 2 = P. 65 =R
G (U* )@ = - 529.860 P. 3¢ B
G:(HO ) @{-237.140 x5 = P. 64 R
G, ( H )| @ = | P. 64 2R
G:( e )G = P 2368
®= O~® G = - 2278.606
G, ({8 )| @] = - 2269. 658 P. 38 %j?.%i
AG, ®= 0-® AG, = -8.948
log K = ( Y/ (-2.302 X 8.314x107¥x298.15 )

A-107




R A0

EHEHMOFz v I — b

k5258 | U0,FOH(c) )
RGN F~ + U** + 3H,0 - BH* - 2¢~
Ge( F ® = - 281.523 P. 65 2B
G, (U @ = - 526,860 P. 30 &8
G+ ( H0 @ | -2371.140 x 3 = P. 64 BB
G.( H @ = P. 64 8
G ( e ® P. e
®= O~® =G = - 1522.803

6. ({L5E) O = P. R
AG, ®= ©0-® - AG, =

- log K ( Y/ (-2.302 x 8.314%x107%Xx298.15 )

=

A-108




<. A-108 FEEMOF v I~ |

{E5E U0, FOH = 2H,0(c) _
RIS F-+U** +5H,0-5H"+ 2
G« ( F HI® = - 281.523 P. 65 &H
G, (U™ )@ = - 529, 860 P. 30 2ZE
Gr( HO )| @] -237.140 x5 = . P. 64 2R
G:( H )| ® =0 P. 64 R
G:( e NGB P B8
©= O~® 2G = - 1997.083
G: (L8 )| @ = - 1961, 032 P. 35 R
AG, &= @-® AG. = - 36. 051
fog K = ( )/ (-2.302 X 8.314x107%x298.15 )
= 6.. 318
w5

A-109




2. A-109 EHEHDFz vl — b

{e$iE U0, FOH = Hz0(c)
i3y F~ + U** - 4H,0 - 5H* - 2e~
G.( FF )@ = - 281.523 P. 65 ZRE
G (U HIO® = - 529,860 P. 30 281§
G+ (HO )@ ~-231.140 x4 = P. 64 ZBR
G ( H )|® P. 64 BR
G:( e )|® P e
®= O~® 26 = - 1759, 943
G ({L¥8E )| O = - 1721. 700 P. 35 R
AG. ®= @—® AG. = - 38.243
tog X = ( Y/ (-2.302 X 8.314x10"*x298.15 )
= 6.702
" &

A-110




. A-110 EFEEHOFz oIV~

{b25E UOF (c) _
RIGE F + U+ HO-2H?
G.( FF ) |®] -281.523 X2 = P. 65 2B
G. (U )| @ = - 529. 860 P. 30 B
G:(HO0 )@ = - 237.140 P. 64 B8
G ( H ) | @ : | P. 64 BHE
G ( )1 ® P. e
®= O~® G = - 1330.046
G. (¥ )| @ = ~ 1434127 P. 34 28
AG, . |@=O-6G _AGr = 104.081 -
tog K = (- )/ (-2.302 x 8.314X1073x298.15 )
= ~ 18.240

A-111




==

A-11

IEEEHOF v IV — b

=.
{LeE UOF, = H,0(c)
RIGE 2F + Ut + 2H,0 - 2HY
G, (F ) 1® —281;523 X 2 = P. 65 ZBR
G, (U™ D) = - 529. 850 P. 30 BF
Ge(HO )I®] -23.140 X2 = P. 64 ZBE
G« (H ) |® =0 P. 64 2R
G+ ( )| ® = P. i
®= @""@ %G = - 1567. 186
G« ( ﬂ:??ﬁ_) @ = - 1674. 474 P. 35 ZE
AG, ®=- ©-® AG. = 107,288
log K = ( Y/ (-2.302 X 8.314%107°x298.15 )
= - 18,802
w5

A-112




F.A112 EEEHOF v IV~

L3588 | UOF, (<) )
RRGR| 45+ U+ O - 24 - 267
G« ( FF )|@®|-281.523 X 4 = P. 65 R
G.( U™ )@ = - 529, 860 P30 81
6:(HO0 D)@ = - 237.140 P. 64 8
G, ( H )@ = P. 64 28
G:( e |G = P &8
®= O~® =G = - 1893.092
G. (ILFE )@ ' - 1816.264 P. 34 8B
AG, ®= @-® AG, = - 76,828
fog K = ( - )/ (2302 X 8.314x107X298.15 )
= 13.464
w &

A-113




7. A-113 SEEEMOF v T~ b

k%58 | UOFOH(c) )
BUGE F~ 4+ U** + 2H.0 - 3H*
6. ( FF ) |® = - 281.523 P. 65 BE
G, (U )|@ = - 529, 860 P30 2
G (HO )| @|-237.140 x2 = P. 64 B
G ( H )@ = P. 64 BR
6o ( )| ® - | P.  2®
®= O~® =6 - 1285, 663
16« (feypE) | @ = - 1336.930 P. 35 ZE
AG, ®= @-©® AG. = 51,267
log kK | = ( ) £ ( -2.302 % 8.314x107*x298.15 )
= - 8.984
g &

A-114




. A-114 TEHEHOF I ¥~k

{esiE UOFOH =0, 5H,0(c) _
JIGEE F™ U+ 2H,0 - 2H" + e
G+ ( F RO = - 281,523 P. 65 2R
G, (U HI® = - 529, 860 P. 30 R
Ge(HO )| @| -237.140 X 2 = P. 64 ZE
6. (W ) |@ - . P. 64 BE
Ge( e RG] P e
®= O~® 26 =
G. (L@ )| @ = P.' e
AG. @& 0-® AG. =
log K- = ( Y/ (-2.302 X 8.314x1073x298.15 )
w &

A-115




& A-115 FHEHOF v o~ b

k2 | U0,CUs(c) )
SR U0,2* + CO,2-
6. (U0 )| D = - g52, 551 P. 30 2R
G (CO> )@ = - 527.899 P. 71 BE
G+ ( )| ® = P 218
G« ( )| @ = P 2K
G ( Y ® P Ei
®= ©~0® G = - 1480.45
G, ({L5E ) @ = - 1563.046 P. 45- e
AG. ®= ©—-® AG. = 82.596
logK | = ( ) / ( -2.302 X 8.314x1072x298.15 )

= - 14.475

A-116




=, A-116

EEEHOF v T~}

{LFiE U0, OH )
Ay U0,* 4 H,0 - H*
G ( U )| @ = - 961.021 P. 30 2R
G+ ( HO )| @ = - 237.140 P. 64 =R
G:.( H )H)i® = 0 P. 64 B8R
G ( )| @ P. B3
6\ ( )| ® P. B8
®= ®~® 36 =
G ({3HE)| @ = P. BB
AG, @= 0-® AG, =
logK |= ( ) / ( -2.302 X B.314x1079x298.15 )
m =

A-T1T




= AT TEEHOF v Y P— b

{L¥5E Nal0;(c) ~
BIGER U0,* + H,0 - 2H™ + Na*
G, (U ) |® - - 981.021 P. 30 B
G, (HO )|®@ = - 237,140 P. 64 B
G (H* D)@ = 0 P. 64 ZBRE
6. (N* )@ = - 291053 P. 178 2H
6+ ( )| ® P s®
©= O~® SG = - 1490, 114
6. ({7 ) | @ - - 1412.485 P. 49 BE
AG. @ O—® AG. = - TL.619-
fogK |= ( ) / ( -2.302 % 8.314x107*x298. 15 )
= 13,602
o

A-118




EEHEHDF v T v~k

{eE _
RIGT U0z 2* + 2H,0 - 4H* + 2Na *
G . ( UD,%* = - 952, 551 P. 30
G+ ( HO - 231.140 X -2 = P 1
G+ ( H = P. eI
G+ ( Na* 2 = P e
Gy ( = P. | ER
®= O~® = - 1950, 737
G . ({E%E ) = - 1779, 303 | P.
AG. ®= ©-® = - 171,434
log K -2.302 X 8.314x1073x298.15 )
w =

A-118




= A-119 EEEHDTF 2w T — b

{L3E Na,UQ.(c)

RIGE U0, * + 2H,0 - 4H" + 3Na *

G+ ( U™ )

)

- 961, 021 P. 30 =B

Ge(HO )1 @| -231.140 X 2

]
-
(@3]
.
13
e

ik}

G+ ( H ) RNE) = P. 64 &R

G: (Nt ) |@D| -261.953 X 3

1]
e
-
(e e]
i3

{n=

0

A

G+ ( )| ® = P. B8
®= O~® iG = - 2221.16
6. (t¥E)| @ - 1899. 909 P. 48 BR
AG. ®= ©-® AG, = - 321, 251
logK | = ( ) / ( -2.302 x 8.314x107*x298.15 )
= 56,298
" &

A-120




3. A-120 EEEHDF v~

2 | NayU,0;(c) i
RIS 200,%* + 3H,0 - 6H* + 2Na *
G+ ( UO*) {@©]-952.551 X 2 = P. 30 8B
G+ ( H0 )-® - 231140 x 3 = P. 64 2R
G, ( H )@ = P. 64 BRE
G (Na* ) @} -261.953 X 2 = P. 18 Z&E
G« ( )| ® = P 53]
®= O~® 36 = - 3140.428
G_ + ({EFE )| @ = - 3011.454 P. 49 2K
AG, ®=0-® AG. = - 128.974
log K = ( )/ (-2.302 X 8.314x107°x298.15 )
= 22.602

A-121




= A2 TEHEHDFzw I v— b

k2 | Cali(o) )
BISEC | U02* + 2H0 - 4H * + Ca®*
G, (U0 )@ = - 952,551 P. 30 BR
G, (HO0 )|@| -237.140 x 2 = P. 64 BH
G (H )@ = 0 P. 64 i
6. (Ca* )@ - - 552806 P. 17 28
Gy ( ® P BB
®= O~G 5G = -1979.637
6. (L3E )| @ = - 1888.706 P. 47 2R
AG;, &= @—-® AG. = - 90,931
logK | = ( ) / ( -2.302 X 8.314x107*x298.15 )
= 15.935
B =

A-122




= A122

EHEHDOF v T — b

{L2iE (U0,)3(P0: )., B
RIGE 3U** - 12H* - Be~ +6H,0 + 2P0, %"
G. (U )| O ~529.860 X 3 = P. 30 ZBE
G, ( H HI® = P.‘64 28
G¢( e DB = P. it
G« (HO ) @| -237.140 x 6 = P. 64 ZBR
G. (PO )| ®| -1025.491 x 2 = P. 69 ZRE
©= O~® 36 =
G: ({L2ZE )| @ = P. 47 BRE
AG, ®= @-® AG, = -
tog K = ( )/ (-2.302 x 8.314x107°x298,15 )
" &

A-123




5= A-123

FEHEHOF z w2~ b

L3758 | HU0.PO, )
RIS 2U0%* - BH* - 4e™ + 4H,0 + 2P0,°~
¢ C U )| @®©]-529.86 X 2 = P. 30 &R
¢t CHY )@ = P. 64 B
+ (H0 )| @ |- 237,140 x 4 = P. 64 2B
r (POS™ ) @] - 1025491 x 2 = P. 69 BE
c(es )|® P. £S5
®= O~® 26 =
+ ({58 ) | @ = P. R
AG. @-® AG, =
log K = ( ) /[ (-2,302 x 8, 314x107%x298.15 )
" &

A-124




= A-124 THEEHDFz v I — b

{b=2ig U0 HPO, (aq) )
Gz U+ — 34" - 2™ + 2H,0 + PO,*~
G: (U™ HO = - 529, 860 P. 30 =R
G ( H )|® =90 P. 64 28
G:( e )® =0 P 2R
G+ (HO )| @D|-231.140x2 = P. 64 R
G« (PO )| ® = - 1025. 481 P. 69 2R
®= ©~0 %G = - 2029.631
G:(¥E ) Q@ _ = - 2089. 862 P. 44 BE
AG, &= @D—-® AG. = 60.231
tog K = ( ) £ (-2.302 x 8.314x1073x298.15 )
= - 10.555
& &

A-125




. A-125

EEEHDF w7 —b

L | U(HPOL), )
KRG U* + 4H,0 + 2H * + 2P0,%-
G:. (U HD = - 529,860 P. 30 =8B
G« (HO0 )@} -231.140 X 4 = P, 64 =R
G+ ( H )3 = P. 64 R
G+ (PO )| @) -1025.491 x 2 = P. 69 2R
G+ ( )| ® = P. o3
®= O~® 36 =
6. ({L2E)H D = P. =R
AG, @ @-® AG, =
log K = ( @ Y/ (-2.302 x 8.314x107*x298.15 )
)

A-126




= A-126 TEHEHDOFz w7 — b

{LFE MgU0.(c)

RIGE U0 %* + 2H,0 - 4H* + Mg~

G ( UO*)H)ID - 952, 551 P.

Ge(HO ) @|-237.140 X 2

[}
U

6. (0 )@ - P.
G (Mgt ) |@ - - 455,315 P.
G+ ( )1 ® = P
®= O~® G = - 1882 206
6. ({238 ) | @ - 1749, 601 p.
A(J;r ®= @©-® AGr = - 132,605
fog K = ( Y/ (-2,302 X 8,314x107¥x298.15 )
= - 23.239
m o=

A-127




= A-127

FHEHDOFz vV~ b

{EZEFE CaUPO, _
RIEE U** + Ca®*t + 2H,0 + 2P0,*
Ge( U DO = - 529,860 P. 30 BR
G, (Ca?* )|® = - 552.806 P. 171 28
G (HO H|@|-231.140 x2 = P. 64 2BH
G« (PO ) |@|-1025.491 X2 = P. 69 2@
G e ( )| ® = P. 3
®= O~® 56 =
G (E2E D)@ P. 281
AG, ®= ©-® AG, =
gk |= ( ® )/ (-2302x 8314x107*x288.15 )
W &

A-128
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1 ELEMENTS
2 ca 4
3 mg 3
4 na ]
5k 7
6 fe 8
T mn 9
8 al 10
S ba 11
10 sr 12
11 si 13
12 el 14
13 ¢ 13
14 s 16
15 n 17
16 b pi:)
17 p 19
18 1 20
19 1i 21
20 br 22
2114 23
2% tec 24
23 u 25
24 co 27
25 am 28
26 pu 29
27 cs 30
28 ni 31
29 se 32
30 zr 33
31 sn 34
32 sm 35
33 pb 36
34 ra 37
a5 th 38
36 pa 39
3T np 40
38 nb 41
39 pd 4z
40 ag 43
41 nd 44
42 z 43
43 sb 46
44 bi a7
45 po 48
46 ac 49
47 ¢m S0
485
49 SPECIES
S0 1
51 H» 100
52 0.0 0.0
53 11.0
54 2
53 E- 100
56 0.0 0.0
a7 2 1.0
58 3
59 H20(1) 100
60 0.0 0.0
61 3 1.0
62 4
63 ca+*2 101
64 0.0 0.0
65 4 1.0
66 5
67 mg+2 101
68 0.0 0.0
69 5 1.0
70 [
71 na+ 101
72 0.0 0.0
73 6§ 1.0
74 7
75 k» 101
76 0.0 0.0
77 7 1.0
78 8
79 fe+2 100
B0 0.0 0.0
81 8 1.0
82 9
83 mn+2 100
84 0.0 0.0
85 g 1.0
86 10
87 al+3 100
88 0.0 0.0
89 10 1.0
90 11
91 ba+2 100
92 0.0 0.0
93 11 1.0
94 12
95 sr+2 101
98 0.0 0.0

40.
24.
23.
39.
56 .
53.
27.
137.
88.
96.
as.
60.
96.
62,
62.
95.
19.
T.
80.
127.
J15.
238.
59.
243.
239,
133.

143.

91.
119.
150.
207.
226.
232.
231.
237.
14:.
106.

144,
1080.
154,
209.
209,
227.
247,

1.000

-1.000

0.000

2.000

Z.000

1.000

1.000

2.000

2.000

3.000

2.000

2.000

ca+2
mg+2
na+

T+
To+2
mn+2
al+3
ba+2
sr+2
hisio4{aq)
cl-
co03-2
s04-2
no3-
b{och)3{aq)
po4-3
£

1i+
br-

i-
tao+2
u+4
co+2
am+3
pu+d
ca+
ni+2
seo4-2
zr+4
sn+2
sm+3 no species
pb+2
ra+2
th+4
pavrd
np+4
nbo3-
pd+2
no species
nd+3
z-
sbo2-
bl+3
po+4
ac+3
cm+3

0.000 9.00Q
0,000 0.000
0.000 0.000
0.000
0.o00 8.000
0.000 4.000
0.000 3.009
2.000 6.000
Z.000 6.000
0.000 9.000¢
0.000

5.000

0.000 3.000

6.000

0.000

0.000

0.000

5.009

3.300

4.000

3.500

0.000

0.000

0.000

0.000

5.260

B-2

0.000

0.000

0.000

0.185

0.200

0.075

0.015

0.000

0.000

0.000

0.000

0.121

3/05/94 14:48:41
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87
g8
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
185
138
137
138
139
140
. 141
142
143
144
145
148
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

1z 1.0
13
hd4siod(a

13 1.0
14
cl-

0.0

14 1.0

100
0.0

101
G.0

101
0.0

101
0.0

100
0.0

100

0.0 0.0

100
g.0

i00
¢.0

100

0.0 0.0

21 1.0

100

0.0 0.0

22 1.0

100

0.0

100

0.0 0.0

100

0.0

100

0.0

100

0.0 0.0

0.0

sn+32
0

34 1.000

sm+3

a5

pb+2

36

ra+2

100

0.0

100

0.0

100

0.000

-1.000

-2,000

-2.000

-1.000

0.000

-3.000

-1.009

1.000

-1.000

-1.000

2.000

4.000

2.000

3.000

4.000

1.000

2.000

-2.000

4,000

2.000

3.000

2.000

2.000

0.000
0.000
4.000
6.000
5.000
0.000
0.000
0.000
0.000
0.000
0.000
4.000
4,000
Z.000
0.000
4:000

0.000

6.0

0.000

3,000

4£.500

4.000

3.000

¢.000

4.000

3.500

6.000

3.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

3.500

3.400

5.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0,000

0.000

0.000

0.000

0.015

0.000

0.040

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

G.000

0.000

0.000

3/03/94 14:48:48
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193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
248
247
248
249
250
251
253
253
254
235
256
257
258
259
260
251
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
234
285
286
z87
288

000

o1als]

000

aoo

0.0

table
3.0

table
0.0

table
4.0

ref3200
0.0

ref3200
3.0

000

000
z -4.0
[s]sls}

000
07.8871

goo
64,1953
000

2 8.0
Qoo
5.3505
oco

2 8.0
000

2 8.0
[s1a]4]

2 2.0
000

Z 10.0
s 1e]4}

aT 1.000
as
th+4 100 4.
0.0 0.0
38 1.000
39
pa+4 100 4.
0.0 0.0
39 1.000
49
np+4 100 4,
0.0 0.0
40 1.000
41 for nbo3- from nbs table
nbo3- 100 ~1.
a.0 6.0
41 1.000
42 for pd+2 from nea ref3200
pd+2 io0 2.
0.0 0.0
42 1.000
44
nd+3 100 3.
0.0 0.0
44 1.000
45 for z from others
z- 100 -1.0
0.0 0.0
45 1.0
46 for sbo2- from nbs
sbo2- 100 -1.0
0.0 0.0
46 1.0
47 for bi+3 from nbs
bi+3 i0a 3.0
0.0 0.0
47 1.0
48 for po+4 from nbs
po+4 100 4.0
0.0 0.0
48 1.0
4% for ac+3 from nea
ac+3 100 3.0
0.0 0.0
49 1.0
50 for cm+3 from nea
cm+3 100 3.0
0.0 0.0
50 1.0
61
oh- 200 -1.
=14.000 13.345
3 1.0 1=-1.0
62
o2 aq 300 0.
-86.08 134.79
3 2.0 1 -4.0
63
hZ ag 200 a.
-3.,15 -1.759
1 2.0 2 2.0
64
heod- 211 -1.
10.330 -3.561 1
15 1.0 11.0
65
h2co3 210 a.
16.681 =5.738 4
15 1.0 1 2.0
56
ch4 ag 400 o.
41.071 ~81.039
15 1.0 1 10.0
70
hsod- 210 -1.
2.000 4,91 -
s 1.0 11.0
71
s-2 400 =2,
20.733 -28.04
16 1.0 1 8.0
72
hs- 400 =1,
33.652 -40.14
156 1.0 19.0
78
no2- 400 -1.
28.57 -43.76
17 1.0 1 2.0
79
nzZ aq 400 0.
207.08 -312.13
17T 2.0 112.0
80
nh3{aqg} 400 0.
109.83 -174.58

0.0 0.0 0.0
0.0 0.0
0.0 0.0

5.0 0.0 0.0—

2.0 0.0 0.0
3.0 0.0 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.000 3.500 0.000
4.000 0.000 0.000
-2.000 0.000 0.000
4.000 4.500 5.400
0.03252849 -5151.79
4.000 0.000 0.000
0.09344813 -26986.18
-4.000 0,000 0.000
3 -3.0
6.000 0.000 0.000
0.0183412 557.2461
-2.000 5.000 0.000
3 -4.0
-2.000 3.500 0.000
3 -4.0
3.000 3.000 0.000
3 -1.0
0.000 0.000 0.000
3 -6.0
-3.000 0.000 0.000

0.000

0.000

0.000

0.000

-38.92561

0.000

-185,75951

0.000

0.000

0.000

0.000

G.000

0.000

0.000

3/05/94 14:48:56
3/05/94 14:57:34

1.

a.

0.

I.
563713.9

2248628.9

0.
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289
290
291
292
293
294
2935
295
297
298
299
300
301
302
303
304
305
306
307
308
309
319
311
2
313
314
315
316
317
318
a9
320
azl
az2z
323
324
323
aze
327
3zs
329
330
331
332
333
334
335
336
3at
338
339
340
341
342
343
344
345
346
347
348
348
350
351
as2
as3
354
355
356
as7
358
aso
360
351
362
353
364
365
366
367
358
359
370
371
a7z
ar3
a74
ars
376
arr
378
ar9
380
381
382
383
384

17 1.0
a1
nh4+
119.070
17 1.0
82
nhdsod=-
120.18
i7 1.0
87
h2bo3-
-9.240
i8 1.0
88
bfoh3-
-0.40
18 1.0
a9
bf2ch2-
7.628
i3 1.0
90
br3oh-
13.666
i8 1.0
91
bfd-
20,274
18 1.0
95
hpod-2
12.350
ig 1.0
g8
hapo4-
19.350
19 1.0
a9
hi aq
3.170
i11.0
100
hiz-
3.749
11.0
105
caoh+
-12.598
4 1.0
108
cacol
8.228
4 1.0
107
cahco3+
11.435
4 1.0
108
casod
2.309
4 1.0
109
capod-
5.459
4 1.0
110
cahpo4
15.085
4 1.0
111
cahZpod+
20.961
4 1.0
112
caf+
0.940
4 1.0
115
mgoh+
=-11.794
3 1.0
116
mgcod
2.981
5 1.0
117
mghood+
11..397
5 1.0
118
mgso4d
2.250
5 1.0
119
mgpod-
5.589

19.0
400

=187.055

1 10.0

500
=187.053
110.0

200
3.224
1-1.0

200
1.85
20 1.0

400
1.635
20 2.0

400
-1.58
12.0

400
-1.795
13.0

20Q
3.46
Z0 1.0

200
4.53
20 2.0

L300
14.535
3 1.0

210
3.547
15 1.0

311
-0.869
15 1.0

200
1.470
16 1.0

200
3.100
19 1.0

300
-0.230
11.0

300
-1.120
1 2.0

200
3.798
20 1.0

300
15.419
3 1.0

210
2.535
15 1.0

310
-2.775
11.0

200
1.4
16 1.0

200
3.100

2 8.0
1.000

2 8.0
-1.000

2 8.0
~1.000

-1.000

~1.000
11.0

-1.000
20 3.0

=1.000¢
20 4.0

=-2.000

~1.000

0.000

=1.000

1.000
l-1.0

0.000

-1228.732

1.000
1317.0071
11.0

0.000

-1.000

2.000
18 1.0

1.000
19 1.0

1.000

1.000

1 -1.0
0.000
-32.172

1.000
48.6721
15 1.0

0.000

-1.000

3 -3.0
-3.000 ‘2.500 0.000
3 -3.0
3.000 0.000 0,000
16 1.0 3 -3.0
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
3 -1.0
0.000 0.000 0.000
3 -2.0
0.000 0.000 0.000
3 -3.0
0.000 4.000 0.000
0.000 4.500 0.000
0.000 0.000 0.000
0.000 @.000 0.000
0.000 0.000 0.000
4.000 0.000 0.000
-0.299440  35512.75
4.000 0.000 5.400
0.34546894 -39916.84
6.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0,000 0.000
4.000 0.000 0.000
0.0 1093.486
4.000 0.000 0.000
0.03252849 -2614.335
6.000 0.000 0.000
0.000 0.000 0.000

B-5

0.000
D.000
0.090
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

485.818

0.000

1.

3/05/94 14:49:03
3/05/94 14:57:34

-517.70761 563713.9

0.000

0.000

0.000

0.000

0.000

0.000

0.000

12.72433

0.000

0.

1.

-18.00263 563713.9

0.000

0.000

a.

2.
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385
386
387
388
389
390
391
39z
393
394
395
396
397
388
399
400
401
402
403
404
405
408
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464

4685-

466
487
458
469
470
471
472
473
474
473
476
477
478
479
480

5 1.0
120
mghpod
15.216

5 1.0
121
mgh2pod+
21.066

5 1.0
122
mgf+
1.820

5 1.0
125
naco3-
1.288

6 1.0
126
nahco3
10.080

6 1.0
127
nasod-
0.700

6 1.0
128
nahpod-
12.538

§ 1.0
130
kso4-
0.85

7 1.0
131
khpo4-
12.636

7 1.0
133
faoh«
-9.500

a1.0
136
teoch2
=20.570

5 1.0
137
feochd-
~31.000

8 1.0
138
fescd
2.25

8 1.0
139
fe(hs)2
76.250

8 1.0
1490
fe(hs}3-
111,937

8 1.0
141
fehpod
15,5846

8 1.0
142
TehZpod+
22.253

8 1.0
145
fe+3
-13.032

8 1.0
146
feoh+2
=15.22

B8 1.0
147
feohZs
=-15.70

B 1.0
148
Teoh3
-26.63

8 1.0
149
feohd-
-34.63

8 1.0
150
feZoh2+4
-29.01

g 2.0
151
fe3oh4+5
-45.4

i9 1.0

300
-0.230
1l 1.0

300
-1.120
12z2.0

200
4.674
20 1.0

200
8.911
15 1.0

300
-3.604
11.0

200
1.120
i6 1.0

ago
-3.530
111.0

200
2.25
15 1.0

300
-3.530
1.0

300
13.2
3 1.0

300
28.565
3 2.0

300
30.300
3 3.0

200
3.23
16 1.0

500
~120.280
16 2.0

500
-180.420
16 3.0

300
-3.330
11.0

300
-4.520
12.0

200
10.0
2 -1.0

400
20.4
3 1.0

400
10.0
3 2.0

400
10.0
3 3.0

400
19.0
3 4.0

400
33.5
3 2.0

400
44.3

0.000
19 1.0
1.000
18 L.0
1.000

-1.000

0.000
15 1.0

-1.000

-1.000
19 1.0

-1.000

=1.000
19 1.0
1.000
1-1.0
0.000
1l -2.0
-1.000
1-3.0
0.000

0.000
1 18.0
-1.000
1 27.0
0.000
19 1.0
1.000
19 1.0
3.000

Z.000
2 -1.0

1.000
i-2.0

0.000
1 -3.0

-1.000
1 -4.9

4.000
1 -2.0

5.000

0.000
0.000
0.000
4.000
4.000
6.000
0.000
6.000
.0.000
Z.000
2.000
2.000

8.000

-2.000

2 18.0

-4.000

2 24.0

2.000

2.000

3.000

3.000

1 -1.0
3.000

2 -1.0
3.000

2 -1.0
3.000

2 ~1.0
6,000

2 -2.0

9.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 ¢.000
0.000 0.000
0.000 0.000
6.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
3 -8.0
0.000 0.000
3 -12.0
0.000 6.000
0.000 0.000
9,000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 6.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

3705794 714:49:10
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481
482
483
484
485
488
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
503
506
507
508
509
510
511
512
513
514
515
516
517
518
518
520
521
522
523
524
525
5286
527
SZ28
529
530
531
533
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
532
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576

8 3.0
152
Tecle2

154
facli
=11.90
8 1.0
155
Tegod+
-9.11
8 1.0
156
fegod2-
=-7.61
8 1.0
157
fTehpod+
4.74
8 1.0
158
feh2p+2
11.95
8 1.0
159
fef+2
-6.8
8 1.0
160
Ter2+
-2.2
8 1.0
161
fef3
0.97
8§ 1.0
185
mnoh+
~10.%59
g9 1.0
168
mneh3-
-34.80
9 1.0
167
mncol+
0.507
9 1.0
168
mnel2
0.041
9 1.0
1869
mnel3-
=-0.305
9 1.0
170
mnhead+
11.80
9 1.0
171
mnso4
2.26
9 1.0
172
mnf{nod)2
0.8
9 1.0
173
onf+
0.85
9 1.0
174
mn+3
-25.507
9 1.0
175
mno4-2z
-118.440
9 1.0
178
mno4-
~127.824
9 1.0
180
alch+2
-4.99
10 1.0
i81
alohZ+
=10.1

3 4.0

300
15.6
14 1.0

300
10.0
14 2.0

300
10.0
14 3.0

300
13.91
16 1.0

300
14.60
16 2.0

400
1z2.23
11.0

400
S.48
12.0

300
iz.t
20 1.0

300
14.7
20 2.0

300
15.4
20 3.0

300
14.40
3l.o

300
0.0
3 3.0

200
0.0
14 1.0

200
0.0
14 2.0

200
Q9.0
14 3.0

300
-3.604
15 1.0

200
2.17
16 1.0

200
-0.396
17 2.0

200
0.0
20 1.0

200
25.76
Z -1.0

400
150.02
3 4.0

400
175.62
3 4.0

300
11.9
31.0

" 300
0.0

1 -4.0
Z.000
2 -1.0
1.000
2 -1.0
0.000
2 -1.0
1.000
2 -1.0
-1.000
2 -1.0
1.900
19 1.0
2.000
19 1.0
2.000
2 -1.0
1.000
2 -1.0
D.000
2 -1.0
1.000
1-1.0
-1.000
1 -3.0
1.000

0.000

-L1.000

1.000
11.0
0,000

0.000

1.000

3.000

-2.000

1 -8.0
=-1.000

1 -8.0
2.000

1 -1.0

1.000

2 -3.0
3.000

3.000
3.000
9.000
15.000
3.000
2 -1.0
3.000
2 -1.0
3.000
3.000
3.000
< 2.000
2.000
2.000
2.000
2.000
2.000
8.000
12.000
2.000
3.000
6.000
2 -4.0
7.000
2 -5.0

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Q.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

¢.000

¢.000

0.000

0.000

0.000

0.000

3.500

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Q.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00¢

0.000

0.000¢

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

B-7

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0,000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

C.000

0.000

3/05794 14:149:18
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FILE:D :PHREEQED.TDE

57T
378
579
580
581
582
583
584
8985
386
587
588
589
590
591
592
593
594
595
596
597
588
599
800
801
602
603
604
603
606
607
608
809
610
511
512
813
614
615
618
617
618
619
620
621
522
623
624
625
626
627
528
629
630
831
632
633
634
635
636
637
538
639
640
641
6542
643
644
545
646
647
6438
849
650
651
632
653
654
653
636
637
658
659
650
661
662
663
664
665
666
867
668
869
670
671
672

10 1.0 3 2.0 1 -2.0

182

sloh3 300 0.000 0.000 0.000 0.000
-16.0 0.0

10 1.0 3 3.0 1 -3.0

183

aloh4- 300 -1.000 0.000 0.000 0.000
=-23.000 44.06

10 1.0 3 4.0 1l -4.0

184

alsod+ 200 1.000 6.000 0,000 0.000
3.02 2.15

10 1.0 i6 1.0

185 -

also42- 200 -1.000 12.000 0.000 0.000
4.92 2.84

10 1.0 16 2.0

138

9% £33 200 2.000 0.000 0.000 0.000
7.01 0.0

16 1.0 20 1.9

187

alf2« 200 1.000 0.000 0.000 0.000
12.75 20.0
10 1.0 20 2.0

l1las

alfa 200 0.000 0.000 0,000 0.000
17.02 2.50

10 1.0 20 3.0

189

alf4g- 200 -1.000 0.000 €¢.000 0.000
19.72 0.0

10 1.0 20 4.0

193

baoch+ 300 1.000 0.000 0.000 0.000
-13.358 13.085

11 1.0 31.0 1-1.0

195

aroh+ 300 1.000 0.000 5.000 0.000
=-13.178 14,495

12 1.0 3 1.0 1 -1.0

196

srhco3+ 310 1.000 4.000 5.400 0.000
11.513 2.486 104.56389 ..0.04739548 -~3151.79

12 1.0 15 1.0 1 1.0

197

srcod 210 0.000 4,000 0.000 0.000
2.805 5.217 -1.019 0.012826

1z 1.0 15 1.0

198

srsod 200 0.000 6.000 0.000 0.000
2.55 1.6
12 1.0 16 1.0

202

gif6-2 400 -2.000 0.000 0.000 0.000
30.18 ~16.26

13 1.0 1 4.0 20 6.0 3 -4.0

211

liso4-~ 200 =1.000 6.000 0.000 0.000

0.640 0.0
21 1.0 15 1.0

215

103~ 400 -1.000 6.000 0.000 0,000
-110.357 0.0
23 1.000 1 -6.000 2 -6.000 3 3.000

217 Tor siZo2(oh)5-

siZoZ{och 300 =1.000 0.000 0.000 0.000

-8.100 0.000 0.00000e+00 G.00000e+0Q O.00000e+00

i3 2.000 3 -1.000 1 -1.000

218 for siZo3{oh)4-2

sizZo3(oh 300 =-2.000 0.000 0.000 0.000

-15.001 Q.000 0.0000Ce+00 0.00000e+00 0.00000e+00
13 2.000 3 -1.000 1 -2.000
219 for si3o5{oh)5-3
gi305({ch 300 -3.000 0,000 0.000 0.000
-27.501 0.000 0.00000e+G0 0.000008+00 0,00000e+00

13 3.000 3 -2.000 1 -3.000
220 Tor si3o6(oh})3-3
si3o6{ch 300 =3.000 0,000 0.000 0.000
-28.601 0.000 0.00000Qe+00 0.00000e+00 0.00000e+00
13 3.000 3 -3.000 1 -3.000
221 for si4o3(oh}1.3-3
sido3{oh 200 =-3.000 0.000 0.000 0.000
=-34.901 0.000 0.00000e+00 0,00000e+00 0.000002+00
13 4.000 1 -3.000
222 for si4o7(ch)5-3
8i407{ch 300 =-3.000 0,000 0.000 0,000

=-25.501 0.000 0.00000e+00 O,00000e+00 0.00000e+00
13 4.000 3 -4.000 1 -3.000
223 for sio{oh)3-
sio{oh)3 200 =1.000 0.000 0.000 0.000
-9.810 0.000 0.00000e+00 0.00000e+00 0.00000e+00
i3 1.000 I -1.000
224 for sioZ(oh)2-2

sio2({oh)

-23.14%

200

=-2.000

0.000

0.000

0.000

0.000 0.00000e+00 0.000008+00 0.00000e+00

B-8

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
-38.92561

‘0.000
0.000
0.000
0.000
0.000

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0,000
0.00000e+00

3705794 14:49:25
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FILE:

673
674
675
676
677
678
679
680
G381
682
683
684
685
G686
687
688
689
690
691
692
693
594
693
696
697
698
699
700
TOL
702
703
704
705
708
707
708
709
710
Tit
712
713
714
7135
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
73z
733
T34
735
7386
Tar
738
73¢9
740
T41
742
T43
T44
745
746
747
748
749
750
751
752
753
754
755
756
737
758
759
760
761
762
763
764
765
766
767
758

D:PHREEQED.TDB

13 1.000 1 -2,000
225 for (uo2)3(col3)&6-6
{uo2}3{e S00 =-6.000 42.000 0.000 ¢.000
26,895 86.774 0.00000e+00 0.00000e+00 0.00000e+00
15 6.000 25 3.000 3 6.000 1-12.000 2 -6.000
226 for (uoZ)3(oh)Scoz+
(uo2)3{o S00 1.000 22.000 0.000 0.000
-286,328 0.000 0.00000e+00 0,000002+00 0.00000e+00
15 1.000 25 3.000 3 10.000 1-15.000 2 -6.000
227 for co2{aq)
coZ{aq) 300 4.000 4.000 0.000 0.000
16.681 -3.7035 0.00000e+00 0.00000e+00 0.00000e+00
15 1.000 3 -1.000 1 2.000
230 for u{co3d)4-4 -
u{co3) 4~ 200 -4.000 20.000 0.000 0,000
33.132 0.000 0.00000e+00 0.00000e+00 0.00000e+00
15 4.000 25 1.000
231 for u{co3}5-8
u{cod)s5- 200 -6.000 24,000 0.000 0.000
34.018 ~4.782 0.00000e+00 0.00000e+00 0.00000e+00
15 5.000 25 1.000
232 for uo2({co3}2-2
uoZ(co3) 500 -2.000 14.000 0.000 0.000
T.905 37.881 0.00000e+00 0.00000&+00 0.00000e+00
15 2.000 23 1.000 3 2.000 1 -4.000 2 -2.000
233 for uo2i{co3)3-4
ue2(co3) 300 -4.000 18.000 0.000 0.000
12.566 25.241 0.00000e+00 0,00000e+00 0.0000Q0e+00
15 3.000 25 1.000 3 2.000 1 -4.000 2 -2.000
234 for wo2{co3l)3-S
uoz(co3) 500 -5.000 17.000 0.000 0.000
-0.148 0.000 0.00000e+00 0.00000e+00 0.00000e+00
15 3.000 25 1.000 3 2.000 1 -4.000 2 -1.000
235 for uoZco3(aq}
uoZco3{a 500 0.000 10.000 0.000 0.000
0.642 33.595 0.00000e+00 0.00000e+00 0.00000e+00
15 1.000 25 1.000 3 2.000 1 -4.000 2 -2.000
236 for h2s{ag)
h2s{aq) 400 0.000 ~-2.000 0.000 0.000
40.681 ~65.179 0.00000e+00 0.000006+00 0,00000e+00
16 1.000 8 ~4.000 1 10.000 2 8.000
237 for h2so3(aq)
h2so03{ag 400 0.000 4.000 0.000 0,000
35.663 0.000 0.00000e+00 0.00000e+00 0.00Q000e+00
16 1.000 '3 -1,000 1 4.000 2 2.000
239 for hsZo3-
h3263- .400 -1.000 4,000 0.000 0.000
39,6805 0.000 0.00000e+00 0.000000+00 0.00000e+00
16 2.000 3 -5.000 1 11.000 2 8.000
240 for hsod-
hso3- 400 -1.000 4,000 0.000 0.000
3.823 0.000 0.00000e+00 0.00000e+00 0.0000Ce+Q0
15 1.000 3 -1.000 1 3.000 2 Z.000
243 for s203-2
3203-2 400 -2.000 4,000 0.000 0.000
38.015 0.000 0.00000e+00 0.00000e+00 0.00000e+00
16 2,000 3 -5.000 1 10.000 2 B8.000
244 for s03-2
s03-~-2 400 -2.000 4,000 0.000 0.000
-3.397 0.000 0.00000e+00 0.00000e+00 0.00000e+00
18 1.000 32 -1.,000 1 2.000 2 2.000
246 for u(sod)z{aq)
u{so4)2{ 200 0,000 16.000 0.000 0,000
10.513 7.819 0.00000e+00 0.000002+00 0.00000e+00
16 2.000 25 1.000
247 for uo2({so3)2-2
ucZ{aa3} 300 -2.000 14.000 0.000 0,000
-8.187 0.000 0.00000e+00 0.00000e+00 Q,00000e+00
16§ 2.000 25 1.000 2 2.000
248 for wo2{so4)2-2
uo2({sod} 500 -2.000 18.000 0.000 0.000
-4.899 42.793 0.00000e+00 0.00000e+00 0.00000e+00
16 2.000 25 1.000 3 2.000 1 -4.000 2 -2,000
249 for uoZs2o03{aq)
uoZs203{ 500 0.000 10.000 0.000 0.000
31.786 0.00¢ 0.00000e+00 0,00000e+00 0.00000e+00
16 2.000 25 1.000 3 -3.000 1 6.000 2 6.000
250 for woZso3{ag)
uo2so03{a 400 0,000 10.000 0.000 0.000
-5.837 0.000 0.00000e+00 0.00000e+00 0.00000a+00
1§ 1.000 25 1.000 23 1.000 1 -2.000
251 for unZsod{ag)
uo2so4{a 500 0.000 12.000 0.000 0.000
-5.890 39.0683 0.00000e+00 0.00000e+00 0,Q0000e+00
16 1.000 25 1.000 3 2.000 1 -4.000 2 -2,000
252 for uso4+2
uso4+2 200 2.000 10.000 0.000 0.000
6.582 1.913 0.00000e+G0 0.00000e+00 0,000008+00
16 1.000 25 1.000
253 for clo-
olo- -1.000 2.000 0.000 0.000
=-37.935 0.00¢ 0,00000e+00 $,00000e+00 0,00000e+00
14 1,000 3 1.00¢ 1 -2.000 2 -2.000
254 for clo2-
clo2- 400
~107.877

400

-1.000 4.000 0.000 D.000
0.000 0.00000e+Q0 0.00000e+00 G.00000e+00

B-9

0.000
0.00000e+00

0.000
0., 00000e+00

0.0090
0.00000=+00

0.000
0.00000e+00

G.C00
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000&+00

0.000
0.00000e+00

0.000
0.00000e+00Q

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.00¢
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+0Q0

0.000
0.00000e+0Q0

0.000
0.00000e+00

0.000
0.00000e+00

0.
0.0

0.
0.0

0.
6.0

Q.

0.0

0.0

0.0

0.
0.0

0.0

0.0

0.0

0.0

3/05/94 14:49:32
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FILE:

769
770
771
T72
773
774
775
776
T77
778
779
780
781
782
783
784
785
785
787
788
789
790
791
792
793
794
795
786
797
798
799
B0OO
801
a0z
803
804
803
806
807
808
809
810
a11
g12
813
814
815
816
817
-3 X-]
als
820
821
a22
823
824
825
a26
827
828
829
830
831
a3z
833
834
835
836
837
838
839
B40
841
842
843
844
845
846
847
848
B49
B30
851
852
853
854
855
858
857
858
B59
860
861
862
863
864

b: PRREEQED . TDB

14 1.000 3 2,000 1 -4.000 2 -4.000

255 for clo3-

clo3- 400 =1.000 6.000 0. 000 0.000
-146.242 220.127 0.00000e+00 0.00000e+00 0.00000e+00

14 1,000 3 3.000 1 -6.000 2 -6.000
238 for clo4-
clod- 400 -1.000 8.000 0.000 0.000
-187.791 282.712 0.00000e+00 0,00000e+00 0.00000e+00
14 1.003 3 4.000 1 -85.000 2 -8.000 .
257 for hclof{aq)
helo{aqg) 400 0.000 2.000 0.000 0.000
~80.315 0.000 0.0000Qe+00 0,00000e+00 0.00000e+00
14 1.000 3 1.000 1 -1.000 2 -2.000
258 for hclo2{ag) -
hcloZ{ag 400 0.000 4.000 0.000 0.000
-105.916 0.000 0.00000e+G0 0.00000e+00 0,00000e+00
14 1.000 3 2.000 1 -3.000 2 -4.000
259 Tor ucl+3
ucl+3 200 3.000 4,000 0.000 0.000
1.721 ~4.543 0.00000e+00 0,00000e+0Q0 0,00000e+00
14 1.000 25 1.000
260 for uolcl+
uoZ2ecl+ 500 1.900 6.000 0.000 0.000
-8.8T7L 36.313 0.00000e+00 0.00000e+00 0.00000e+00
14 1.000 25 1.000 3 2.000 1 -4.000 2 -Z,000
261, for uo2cl2{aq)
woZclZ{a 500 0.000 6.000 0.000 0.000
-10.141 37.987 0.00000e+00 0.00000e+00 0.00000e+00
14 2.000 23 1.000 3 2.000 1 -4.000 2 -2.000
262 for uoZclod+
uoZclod+ 500 1.0060 12.000 0.000 0,000
-154.B23 253.594 0.00000e+00 0.00000e+00 0.00000+00
14 1.000 25 1.000 3 5.000 1-10.000 2 -8.000
268 for pu+3 from haw
pu+3d 200 3.000 3.000 0.000 0.000
16.9 0,000 0.00000e+00 0.00000e+00 0.00000e+00
29 1.000 2 1.000
269 for puoZ+ from haw
pucl+ 400 1.000 5.000 0.000 0.000
-18.600 46.230 0.00000e+00 0.00000e+00 G.00000e+00
29 1,000 3 2.000 1 -4.000 2 -1.000
270 for puo2+2 from haw
puo2+2 400 2,000 6,000 0.000 0.000
-34.900 0.000 0.00000e+00 0.00000e+00 0.00000e+00
29 1,000 3 2.000 1 -4.000 2 -2.000
272 for (ue2)2(och)2+2
{uc2)2{o 400 2.000 12.000 0.000 0.000
-23.,704 77.803 0.00000e+00 0.00000e+0C 0.00000e+00
25 2.000 3 6.000 1-10.000 2 ~-4.000
273 Tor (uo2)Zoh+3
(ue2)20h 400 3.000 12.000 0.000 0.000
-20.783 0,000 0,00000e+00 0.00000e+00 0.00000e+00
25 2.000 3 5.000 1 -9.000 2 ~-4.000
275 tor {uo2)3(och)4+2
{ue2)3(e 400 2.000 18.000 0.000 0.000
-39.026 0.000 0.00000e+00 0.00000e+00 0.00000e+00
25 3.000 3 10.000 1-15.000 2 -5.000
276 for (uo2)3{oh}5+
{uo2)3(o 400 1.000 18.000 0.000 0.000
~42.677 126.423 0.00000e+00 0,00000e+00 0.00000e+00
25 3.000 3 11.000 1-17.000 2 -6.000
278 for (uo2}3(oh)7-
{no2)3(c 400 -1.000 18.000 0.000 0.000
-58.132 0.000 0.00000e+00 0.00000e+00 0.000002+00
25 3,000 3 13,000 1-19.000 2 -5.000
279 for {uo2)4{ch)}7+
(uo2)4(o 400 1.000 24.000 ¢.000 0.000
~-58.070 0.000 0.00000e+00 0.00000e+00 0.00000e+00
25 4.000 3 15.000 1-23.000 2 -8.000
282 for u{ch)4(aq)
uf{ohl4(a 300 0.000 4.000 0.000 0.000
-4.542 0.000 0.00000e+00 0.00000e+00 0,.00000e+00
25 1.000 3 4.000 1 -4.000
283 for u{oh)5~
uf{oh) 35— 300
=-16.546
25 1.000 23
285 for u+l
u+3 200 3.000 3.000 Q.000 0.000
-9.356 24.414 0,00000e+00 0.00000e+00 0.00000a+00
25 1.000 2 1.000
291 for uo2{ch)2{aq)
uwoez{oh)2 400 0.000 6.000 0.000 0.000
~19.345 0.000 0.00000e+00 0.00000e+00 0.00000e+C0
25 1.000 3 4.000 1 -6.000 2 -2.000
292 for uo2{oh)3-

-1.000 4,000 0.000 0.000
0.000 0.00000e+00 0.06000e+00 0.00000e+00
5.000 1 -5.000

uecz(oh)3 400 -1.000 5.000 0.000 0.000
~28.247 0.000 0.00000e+00 0.00000e+00 0.00000a+00
25 1.000 3 5.000 1 -7.000 2 -Z.000
293 for uo2{ch}4-2 .
uoz{ch}4 400 -2.000 6,000 0.000 0.000
-42,051 0.000 0.00000e+00 0.00000e+00 0.00000e+00

25 1.000 3 8.000 1 -8.000 2 -2.000
296 for ucZ+
uol2+

-7.556

400 1.000 5.000 0.000 0.000
32,932 0.00000e+00 0.00000e+00 0.00000e+00

B-10

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0. 00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+Q0

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.0000Ce+C0

0.000
0.00000e+00

0.000
0.00000e+00

¢.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

Q.000
0.00000e+00

0.000
0.00000e+00

0.000
0,00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

¢.000
0.00000e+00

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
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FILE:

865
866
B8e7
863
869
870
871
&72
873
874
aTs
876
877
a7a
879
880
881
882
883
884
833
886
887
&8s
889
890
891
892
893
894
895
896
897
898
899
800
901
902
803
904
905
906
07
908
209
910
ol
812
913
914
g15
916
2917
918
919
920
921
922
923
924
925
926
927
928
929
230
931
932
933
934
935
936
937
938
239
940
941
942
943
944
945
946
247
948
949
950
51
952
9353
954
955
956
957
958
959
9680

D:PHREEQEG.TDB

25 1,000 3 2Z.000 1 -4.000 2 -1,000
297 for uo2+2
no2+2 400 2.000 6.000 0.000 Q.000
-9.041 34.400 0.00000e+00 0.00000e+00 9O.00000e+00
25 1.000 3 2.000 1 -4.000 2 -2.000
302 for uo2oh+

uocZoh+ 400 1.000 6.000 0,000 0.000
-14.242 44,723 0.00000e+00 0.00000e+00 0.00000e+00
25 1.000 3 3.000 1 =-5.000 2 =2.000
306 for uoh+3
uoh+3 300 3.000 4,000 0.000 0.000
-0.540 11.217 0.00000e+00 0.00000e+00 0.00000e+00
25 1.000¢ 23 1.000 1 -1.000
309 for (tco{oh)2)Z{aq) -
{tco{oh) 300 0.000 8.000 0.000 0.000
-~0.133 0.000 0.00000e+00 0.00000e+00 0.00000e+00
24 2,000 1 -4.000 3 4.000
310 for h2tcod(aq)
hz2tcod{a 400 0.000 6.000 0.000 ¢.000
-34.310 0.000 0.00000e+00 0.00000e+00 0.00000e+00
24 1.000 1 -4.000 3 3.000 2 -2.000
311 for htco4-
htco4- 400
~34.608
24 1.000 1
312 for tc+a
te+3

-1.000 6,000 0.000 0.000
0.000 0.00000e+00 0.00000e+00 0.00000e+C0
=35.000 3 3.060 2 ~2.000
400 3.000 3.000 0.000 Q.000

5,391 0.000 0.00000e+00 0Q,00000e+00 0.00000e+00
24 1.000 ) 2.000 3 -1.000 2 1.000
313 Tor tco{oh}2(aq)
tcol{oh)2 300
-3.325
24 1.000 1
315 for tcod-
tcod- 400 -1.000 7.000 0.000 0.000
=-32.993 102.10% 0.00000e+00 G.06000e+00 0.00000e+00
24 1.000 1 -8.000 3 3.000 2 -3.000
316 for tcod-2
tcod—-2 400 -2.000 6.000 0.000 0.000
-43.315 0.000 -0.00000e+00 0.00000e+00 0.00000e+00
24 1.000 1 -5.000 3 3.000 -2 -2.000
317 fTor teo4-3
teod-3 400 -3.000 5,000 0.000 * 0,000
-53.287 0.000 0.00000e+00 0.00000e+00 0.00000e+00
24 1.000 1 -6.000 3 3.000 2 -1.000
318 for tcoch+

0.000 4.000 0.000 0.000
0.000 0.00000e+00 0.00000e+00 0.00000&+00
-2.000 3 2Z.000

teooh+ 300 1.000 4,000 0,000 0.000
-1.137 ¢.000 0.00000e+00 0.00000e+00 0.0000Ce+00
24 1.000 8 1.000 1 -1.000
320 for uf+3
uf+3 200 3.000 4,000 0.000 06.000

9,283 0.191 0,00000e+00 0.00000e+00 O.00000e+00
20 1.000 25 1.000
321 for uifz+2
ufa+2 200 2,000 4,000 0.000 0.000
16,235 -4.853 0.00000¢+00 0,00000e+00 0.00000e+00

20 2.000 25 1.000
322 for uf3+
ul3+ 200 1.000 4.000 0.000 0.000
21.807 -6,297 0.00000e+00 0.00000e+00 0.00000e+00

20 3.000 25 1.000
323 for uf4a(aq)
utr4{agld 200 0.000 4,000 0.000 ¢.000
25.608 -8.304 0.00000e+00 0.00000e+00 0.00000e+00
20 4.000 25 1.000
324 for ufs-
ufs- -1.000 4,000 0.000 0.000
27.0198 0.000 0.00000e+00 0.00000e+00 G.00000e+00
20 S5.000 25 1,000
325 for uf6-2
ufé-2 200
29.089

200

-2.000 4.000 0.00Q0 0.000
Q.000 0.00000e+00 0.00000e+00 0.00000e+00

20 6.000 25 1.000
326 for uo2f{aq)
uozf{aq} 500 0.000 5.000 0.000 0.000
-5.807 0.000 0.00000e+00 0.00000e+00 0.00000e+00

20 1.000 25 1.000 3 2.000 1 =-4.000 2 =-1.000
327 for uol2f+
uo2f+ 500 1.000 6.000 0.000 0.000
-3.9949 34.808 0.90000e+00 0.00000e+00 0,00000e+00
20 1.000 25 1.000 3 2,000 1 -4.000 2 -2.000
328 for uc2f2{aq)
wo2f2{aq 500 0.000 6.000 0.000 0.000¢
-0.418 34.495 0.00000e+00 0.00000e+00 O.00000e+00
20 2,000 23 1.000 3 2.000 1 -4.000 2 -2.000
329 for uo2f3-
uo2fi- 500 =-1.000 6.000 0.000 0.1400
1.863 34.460 0.00000e+00 0.00000e+00 0,00000e+00
20 3.000 25 1.000 3 2.000 1 -4.000 2 -Z.000
330 for uo2f4-2
uo2f4-2 S00 -2.000 £.000 0.000 0.000
2.8863 33.907 0.000006+00 0.00000e+00 0.00000e+00

20 4,000 25 1.000 3 2.000 1 -4.000 2 -2.000
331 for pu020h+ from harwell
puc2oh+ i.000 6.000 0.000 0,000
-40.5 0 v]

B-11

0.000
0.00000e+00

0.000
0.00000a+00

0.000
0.00000e+00

0.000
$.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0,000
0,00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.0Q000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000
0.060000e+00

0.000
0.00000e+00

0.000
0.00000e+00

0.000

0.
0.0

0.0

0.0
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961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
gag
990
991,
992
993
994
9935
996
997
998
989
1000
1001
ic0z
1003
1004
10035
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056

D:PHREEQEC.TDBE

29 1.000 1 -5.000 2 -2.000 3 3.000

332 for puoZohl2 from har

puc2oh2 400 0.000 6.000
-43.3 0.0
29 1,000 1 -6.000 2 ~2.000 3 4.000
333 for puoZoh3d- from har

0.000

0.000

puoZoh3-~ 400 -1.000 6.000
-54.9 0.0
29 1.000 ) -7.000 2 -2.,000 3 5.000
334 for puch+3 from har

puoh+3 300
-1.19 0.0
29 1.000 1 -1.000 3 1.000
335 for puchZ+2 from har
puchZ+2 300 2.000
-1.79 0.0
29 1,000 1 -2.000 3 2.000
336 for puoh3+ from har
puch3+ aoco 1.000
-4.75 0.0
29 1.000 1 -3.000 3 3.000
337 for puf{ch}4 from har
pu{ch}4 300 0.000
-10.54 0.0
29 1.000 3 4.000 1 -4,000
338 for pu(oh)5- from har
pu{oh}5— 300 -1.000
=89.0 0.0
29 1.000 3 5.000 1 -5.000
339 for puoh+2 from har
puoh+2 400 2.000
9.9 0.0

3.000

29 1.000 1 -1.000 2 1.000 3 1.000

340 for puch2+ from har
puch2+ 400 1.000
-0.1 0.0

28 1.000 1 -2.000 2 1.000 3 2.000

341 for puloh)3 from har
pu(oh)3 400 0.000
-9.6 0.0

29 1.000 1 -3,000 2 1.000 3 3.000

342 for puch4-~ from har
puchd- 400 -1.000
-20.1 0.0

29 1.000 1 -4,000 2 1.000 3 4.000

343 for amoh+Z from bat
amoh+2 aco 2.000
-8.2 0.0
28 1.000 3 1.000 1 -1.000
344 for am({ch)2+ from bat
am({oh) 2+ 300 1.000
-17.1 0.0
28 1.000 3 2.000 1 -2.000
345 for am{oh)3 from bat
am{ch)}3 300 0.000
-28.5 0.0
28 1.000 3 3.000 1 -3.000
346 for ndoh+2 from others
ndoh+2 300 2.000
-8.0 0.0
44 1,000 3 1,000 1 -1.000
347 for nd{oh)2+ from others
nd{ch})2+ 300 1.000
-16.9 0.0
44 1.000 3 2.000 1 -2.000
348 for nd(oh)3 from others
nd{oh)3 300 0.000
-26.5 0.0
44 1.000 3 3.000 1 -3.000
349 for nd(oh)4- from others
nd{oh) 4- 300 -1.00
-37.1 Q.0
44 1.000 3 4.000 1 -4.000
350 for nd2(och}2 from others
ndz(oh)2 300 4.000
-13.9 0.0
44 2.000 3 2.000 1 -2.000
353 for ni(oh)2 from har
ni{oh}2 300 0.000 0.0
-19.0 0.0
31 1.000 3 2,000 1 -2.000
354 for ni{oh)3- from har
ni{oh)3- 300 -1.000 0.0
-30.0 0.0
31 1.000 3 3.000 1 -3.000
355 for nich+ from har
niohs 200 1.000 0.0
-9.9 0.0
31 1.000 3 1.000 1 -1,000
356 Tor niZ(ch}+3 from har
niz{oh})+ 300 3.000 0.0
=-10.7 0.0
31 2.000 3 1,000 1 -1.000
357 for ni4a{och)4+4 from har
ni4(oh)+ 200 4,000 0.0
-2T7.7 0.0

4.000

4,000

4.000

4.000

4.000

3.000

3.000

3.000

3.000

0.000

0.000

0.000

3.000

3.000

3.000

3.000

65.000

0.000

0.000

¢.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.066
0.000
0.000
0.000
0.000
0.000
0.000
06.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.0

B-12

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1059
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1085
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
10989
1100
1101
1102
1103
1104
1105
1106
Aio7
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
i13a
1138
1140
1141
11432
1143
1144
1145
1146
1147
1148
1148
1150
1151
1152

D:PHREEQEQ.TDB

31 4.000 3 4.000 1 -4.000
358 for nisod4 from har
nisod 200 0.000 0.0
2.3 0.0
31 1.000 16 1.000
359 for se-2 from har
se-2 400 -2.000
66.3 0.0
32 1.000 1 8.000 2 8.000 3
3860 for hse- from har
hse- 400 =-1.000
81.2 0.0
32 1.000 1 9.000 2 8.000 3
361 for seo3-2 from har
s803-2 400 -2.000 4.0
29.0 0.0
32 1,000 1 2,000 2 2.000 3
362 for hseod- from har
hseo3- 400 -1.000 4.0
36.3 0.0
32 1.000 1 3.000 2 2.000 3
363 for hseod- from har
hseod- 200 -1.000 6.0
1.9 0.0
32 1.000 1 1.000
364 for h2secd from har
h2seo0d 400 0.000 4.0
38.9 0.0
32 1.000 1 4.000 2 2.000 3
363 Tor h2se from har
h2se 400 0.000
as.1 0.0
32 1.000 1 10.000 2 B8.000 3
366 for ar{oh}Z from har
sr{oh}2 300 0.000 0.0
~28.5 Q.0
12 1.000 3 2,000 1 -2,000
367 for srcl+l from har
srcl+l 200 1.000 0.0
-0.2 0.0
1z 1.000 14 1.000
358 for srel2 from har
srcl2 200 0.000 0.0
0.0 0.9
12 1.000 14 2.000
369 for srno3+ from har
srno3+ 200 1.000 5.0
0.8 0.0
12 1.000 17 1.000
370 for srpod- from har
srpod- 200 -1.000 0.0
4,2 0.0
32 1.000 19 1.000
371 for zroh+3 from har
zroh+3 300 3.000 0.0
0.3 0.0
33 1.000 3 1.000 1 -1.000
372 for zr{oh)4 from har
zr{oh}4 300 0.000 0.0
-9.7 0.0
33 1.000 3 4.000 1 -4.000
373 for zr{oh)5- from har
zr{oh}5- 300 -1,000 0.0
-16.0 0.0
33 1.000 3 5.000 1 -5.000
374 for zra(oh)4+8 from har
zr3{ch)4 300 8.000 0.0
-0.6 0.0
32 3.000 3 4.000 1 -4.000
375 for zr4{oh}B8+8 from har
zr4(ohl}8 300 8.000 0.0
6.0 0.0
33 4.000 3 8.000 1 -8.000
376 for zrsoed+2 from har
Zrso4+2 200 2.000 6.0
2.5 a.o
33 1.000 16 1.000
377 for zrcl+3 from har
zrcl+3 200 3.000 6.0
0.3 0.0
33 1.000 14 1.000
378 for sn+4 from eq3/6
sn+4 200 4.000 4.0
-5.38 0.0
34 1.000 2 -2.000
379 for snch+ from eqd/6
snoh+ 300 1.000 2.0
-3.89 0.0
34 1.000 3 1.000 1 -1.000
380 for sni{oh)2 from eq3/6
sn(oh)2 300 0.000 2.0
-7.90 0.0
34 1.000 3 2.000 1 -2,000
381 for sni{ch}3- from eg3/6
sn(oh)3- 300 -1.000 2.0
-17.39 0.0

-2.0

~2.0

-2.0

0.0

¢.0

B-13

0.0

3/05/94
3/05/94

14:50:02
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11353
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1178
1177
1178
1179
1180
ERE: )3
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
11985
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1218
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248

:D:PHREEQEOQ.TDB

84 1.000 3 3.000 1 -3.000
382 Tor sn{oh)2+2 from eq3/6

an{oh)22 400 2.000 4.0
-5.56 0.0

34 1.000 3 2,000 1 -2.000 2

383 for sn(oh)3+ from eq3/6

sn{oh}3+ 400 1.000 4.0
-4.85 0.0

34 1.000 3 3.000 2 -3.000 2

384 for sncl+ from eq3/6

sncl+ 200 1.000 2.0
1.03 0.0

34 1.000 14 1.000

385 for sncl? from eq3/6

snelz 200 0.000 2.0
1.71 0.0

34 1.000 14 2.000

386 for snecl3- from eq3/6

snell3- 200 -1.000 2.0
1.69 0.0

34 1.000 14 3.000

387 for i3- from har

i3- 200 -1.000 =-3.0
-18.3 28.5

23 3.000 2 -2.000

388 for hi from har

hi 200 0.040 =-1.0
=0.051 0.41

23 1.000 1 1.000

389 for io~ frem har

io- 400 ~-1.000 1.0
-44.0 56.2

23 1.000 3 1.000 1 -2.000 2

390 for io4- from har

io4- 400 -1.000 7.0
-185.0 251.0
23 1.000 3 4.000 1 -8.000 2
.391 for i20-2 from har

120-2 400 -2.000 g.0
-45,30 0.0

23 2.000 3 1.000 1 -2.000 2

392 for hic from har

hio 400 0,000 1.0
=-33.3 48,9
23 1.000 3 1.Q000 1 -1.000 2
393 for h2oi- from har

hZoi- 200 -1,000 =1.0
~32.10 0.0

23 1.000 3 1.000

394 for iZoh- from har

i2oh- 400 ~-1.000 0.0
-19.4 0.0

23 2.000 3 1.000 1 -1.000 2

395 for hio3d from har

hio3d 400 0.000 5.0
-111.0 168.0
23 1.000 3 3,000 1 -5.000 2
396 for i2cl- from har

iZecl- 200 ~1.000 0.0
-20.8 34.2
23 2.000 14 1.000 2 -2.000
397 for icl- from har
icl- 300 -1.000 0.0
-29.0 0.0
23 1.000 14 1.000 2 -1.000
398 for icl2- from har

fel2- 300 -1.000 1.0
-26.9 0.0

23 1.000 14 2.000 2 -2.000

399 for i2 from har

i2 200 0.000 0.0
-18.18 27.2
23 2.000 2 -2.000
400 for pboh+ from har
pboh+ 300 1.000 2.0
-7.7 0.0
36 1.000 3 1.000 1 -1.000
401 for pb(oh}2 from har
pb{oh)2 300 0.000 2.0
-17.1 a.0
26 1.000 3 2.000 1 -2.000
402 for pb{oh)3- from har
pb{oh)3- 300 =1.000 2.0
-27.3 ¢.0
35 1.000 3 3,000 1 -3.000
403 for pb2{oh)+3 from har
pbZ{oh) aoQ 3.000 4.0
-6.4 0.0
36 2.000 3 1.000 1 -1.000
404 for pb3{oh)4+2 from har

pb3(ohj}4 300 2.000 6.0
-23.9 0.0

36 3.000 3 4.000 1 -4.000

405 for pb6(oh)B8+4 from har

pbE{ch)a 300 4,000 12.0
-43.6 0.0

0.0

c.0

0.0

0.0

B-14

0.0
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1249
12350
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1268
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1233
1284
1285
12388
1287
1288
1289
1290
1291
1292
1293
1294
1285
12986
1297
l2g8
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1318
1317
1318
1319
1320
1321
132z
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1239
1340
1341
1342
1343
1344

D:PHREEQEQ.TOB

36 6.000 3 8.000 1 -8.000
406 for pbeo3d from har
rbco3 200 0.000 6.0
7.3 0.0
36 1.000 15 1.000
407 for pb{co3)2-2 from har
pb{co3)2 200 -2.000 10.0
10.78 0.0
36 1.000 15 2.000
408 for pbsod from har
pbso4d 200 0.000 8.0
2.59 0.0
36 1.000 18 1.000
409 for pb{so4)2-2 from har
pb(so4}2 200 -2.000 14.0
3.5 0.0
36 1.000 16 2,000
410 for pbel+ from har
pbel+ 200 1.000 2.0
1.61 0.0
36 1.000 14 1.000
411 for pbel2 from har
pbecl2 200 0.000 2.0
2.44 0.0
36 1.000 14 2.000
412 for pbecl3- from har
pbcl3- 200 -1.000 2.0
Z.01 0.0
36 1.000 14 3.000
413 for pb4(ch}4+4 from har
pbd(oh)+ 300 4.000 8.0
-20.88 0.0
36 4.000 3 4.000 1 -4.000
424 for raoh+ from har
rach+ 300 1.000 0.0
«13.68 0.0
37 1.000 3 1.000 1 -1.000
425 for rasod4 from har
raso4 200 0.000 6.0
0,022 0.0
37 1,000 18 1.000
426 for thoh+3 from har
thoh+3 300 3.000 0.0
-3.20 0.0
358 1.000 3 1.000 1 -1.000
427 for th{oh)2+2 from har
th(oh)2+ 300 2.000 0.0
-6.9 0.0
38 1.000 3 2.000 1 -2.000
428 Tor th{oh)3+ from har
th(oh)3+ 300 1.000 0.0
-11.70 0.0
ag 1.000 3 3.000 1 -3.000
429 for th{oh)4 from har
th{oh)4 300 0.000 0.0
~-15.87 18.66
38 1.000 3 4.000 1 -4.000
430 for th4{ch)8+8 from har
th4({ch}8 300 8.000 0.0
~21.10 0.0
38 4.000 3 8.000 1 -8.000
431 for th2(och)2+6 from har
th2{oh}2 300 6.000 0.0
-6.14 0.0
ag 2.000 3 2.000 1 -2.000
432 for theo3+2 from har
theod+2 200 2.000 o.o
11.03 0.0
38 1.000 15 1.000
433 for thhpod4+2 from har
thhpo4a+2 300 2.000 c.0
23.16 0.0
38 1.000 19 1.000 1 1.000
434 for th{(hpo4)2 from har
th{hpo4d) 300 0.000 0.0
47 .49 0.0
38 1.000 19 2.000 1 2.000
435 for th{hpo4)3-2 from har
thhpo43- 300 -2.000 0.0
68.30 0.0
38 1.000 19 3.000 1 3.000
436 Tor thh2po4+3 from har
thhZpod+ 300 3.000 g.0
24.19 0.0
38 1.000 1% 1.000 1 2.000
437 for thh2po42+2 from har
thh2po42 300 2,000 0.0
48.0 0.0
38 1.000 19 2.000 1 4,000
438 for thh3pod+4 from har
thh3po4+ 300 4,000 0.0
23.6 0.0
3% 1.000 19 21.000 1 3.000
439 for thsod+2 Trom har
thso4+2 200 2.000 8.0
5.441 0.0
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1345
1346
1347
1348
1349
1330
1351
1352
1333
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1363
1366
1357
1368
1389
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1338
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
14035
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1438
1437
1433
1439
1440

D:PHREEQEQ,TDB

38 1.000 186
440 for th(soc4
thi{sod}2 20

9.75
38 1.000 1§

1.000
}2Z from har
Q 0.000
0.0
2.000

12.0 0.0

441 for th{so4)3-2 from har

this04)3- 20
10.46
38 1.000 18

442 for th{so4)4-4 from har

thiso4)4 20
8.44
38 1.000 18
443 for theld
thecl4 20
1.24
s 1.000 14
444 tor theli+
thelds 20
L.67
38 1.000 14
445 for thallZ+
thel2+2 20
0.78
38 1.000 14
446 for thel+3

thcl+3 200

1.38
38 1.000 14
447 for thf4 T
thid 20
23.2
38 1.000 20

448 for th(no3)+3 from har

th{no3d}+ 20
1.6
38 1.000 17

449 for th{no3)2+2 from har
th{ne3)2 200

2.84
38 1.000 17

450 for th4(no3d)3+ from har

th4(no3) 20
2.00

38 1.000 17

451 for thi{ne3

th{noi)4 20
1.0

38 1.000 17

452 for pa+3 T

pa+3 20
2.03

39 1.000 2

453 for pao2+

paocl+ 40
7.79

0 -2.000
0.0
3.000

4] -4.000
0.0

4.000
from har
o] 0.000
0.0

4.000
from har
0 1.000
c.0

3.000

2 froa har
[8] 2,000
0.0
2.000
from har

3.000

0.0
1.000

rom har
0 0.000
0.0

4,000

0 3.000
Q.0
1.000

2.000
0.0
2.000

4] 1.000
0.0
3.000
}4 from har
s} 0,000
0.0
4,000
rom har
[} 3.000
0.0
1.000
from har
[ 1.000
0.0

12.0 0.0

24.0 0.0

10.0 0.0

15.0 0.0

20.0 . 0.0

5.0 0.0

39 1.000 3 2.000 1 -4.000 2 -1.000

454 for palch)
pa{oh)+3 30
0,84

+3 from har
0 3.000
0.0

4.0 0.0

3% 1.000 3 1.000 1 -1.000

455 for pa{oh)2+2 from har
pa{och}2+ 300 2,000 4.0 - 0.0
-0.02 0.0

39 1.000 3 2.000 1 -2.000

456 for paloh)
pa{oh)3+ 30
=-1.5

3+ from har
0 1.000
0.0

4.0 0.0

3g 1.000 3 3.000 1 -3.000

457 for paoc{oh)+Z from har

pao{oh)+ 400 2.000 5.0 Q.0
T.29 0.0
39 1.000 3 2.000 2 -1.000 1 -3.000
458 for pao2{ch) from har
pao2(oh) 400 0.000 5.0 0.0
3.29 0.0
39 1.000 3 3.000 2 -1.,000 1 -5.000
484 for npo2+ from har
npo2+ 400 1.000 5.0 0.0
-11.37 35.73
40 1.000 3 2.000 1 -4.000 2 -1.000
485 for npo2+2 from har
npo2+2 400 2.000 6.0 0.0
-32.29 0.0
40 1.000 1 -4.000 2 -2.000 3 2.000
486 for np+3 from har
np+3 200 3.000 3.0 0.0
3.03 0.0
40 1,000 2 1.000
487 for npoh+2 from har
npoh+2 400 2.000 3.0 0.0
-4.37 0.0
40 1.000 3 1,000 1 -1.000 2 1.000
488 for np{oh)2+ from her
npf{oh)2+ 400 1.000 3.0 c.0
-13.97 0.0

0.0
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FILE

1441
1442
1443
1444
1445
1448
1447
1448
1449
14350
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1484
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1484
1487
1488
1489
1490
1491
1492
1493
1494
1485
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1508
1507
1508
1509
1510
1511
1512
13513
1514
15135
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1330
1531
1532
1333
1534
1533
1536

:D:PHREEQEQ.TDB

40 1,000 1 -2.000 2 1.000 3
489 for np{ch}3 from har

np(ch)3 400 0.000 3.0
-23.97 0.0
40 1.000 1 -3.000 2 1.000 3

490 for np{oh)4- from har

np{oh}4- 400 -1.000 3.0
-34.97 0.0
40 1.000 1 -4.Q000 2 1.000 3
491 for np2{oh)2+4 from har

np2{ch)2 400 4,000 6.0
-7T.43 0.0
40 2.000 1 -2.000 2 2.000 3
492 for mpco3+ from har

npeod+ 300 1.000 7.0
9.53 0.0
40 1.000 2 1.000 15 1.000

493 for np{ce3)2- from har

np{co3dlz 300 -1.000 11.0
14.03 o.0

40 1.060 2 1.000 15 2.000

494 for np{co3)}3-3 from har

np{co3)3 300 -3.0060 15.0
17.53 0.0

40 1.000 2 1.000 15 3.000

495 for npcl+2 from har

npcl+2 300 2.000 3.0
0.563 0.0
40 1.000 2 1.000 14 1.000

496 for npel2+ from har
apel2+ 300 1.000 3.0
-2.35 0.0
40 2.000 2 1.000 14 2.000
497 for npoh+3 from har
npoh+3 300 3.000 4.0
-1.3 Q.0
40 1.000 1 -1.000 3 1.000
498 for np{oh)2+2 from har
npoh2+2 300 2.000 4.0
-3.0 0.0
40 1.000 1 -2.000 3 2.000
499 for np{oh}3+ from har
np{oh)3+ 300 1.000 4.0
-6.0 0.0
40 1,000 1 -3.000 3 3.000
500 for np(och}4 from har
np{ch)4 300 0.000 4.0
-9.0 0.0
40 1.000 1 -4,000 3 4.000
501 for npl(oh)5- from har
np (oh)5- 300 ~1.000 4.0
-24.7 0.0
40 1.000 3 5.000 1 -5.000
502 for np2{oh}2Z+5 from har
np2oh2+6 300 6.000 8.0
~2.0 0.0
40 2.000 1 -2.000 3 2.000
503 for np(oh)3ced~ from har
npoh3co3 400 -1,000 8.0
-1.0 0.0
40 1.000 1 -3.000 3 3.000 15
504 for npso4+2 from har
npsod+2 200 2.000 10.0
3.41 0.0
40 1,000 158 1,000
505 for npl(s04)2 from har
np(so4d)2 200 0.000 i6.0
5.42 0.0
40 1.000 16 2.000
506 for npel+3 from har
npcl+3 200 3.000 4.0
-0.04 0.0
40 1.000 14 1.000
507 for npel2+2 from har
npel2+2 200 2.000 4.0
=-0.24 0.0
40 1.000 14 2.000
308 for npcl3s from har

npcl3+ 200 1.000 4.0
~0.5 0.0
40 1.000 14 3.000
509 for npo2ch from har
npo2oh 400 0.000 5.0
-24.50 0.0
40 1.000 1 =-5.000 2 -1.000 3
510 for npoZ(oh)2- from har
npoZoh2- 400 -1.000 5.0
=-36.15 0.0
40 1.000 : -6.000 2 -1,000 3
511 for npo2e¢) frem har
npoz2ecl 500 0.000 3.0
-11.67 0.0
40 1.Q00 1 -4.000 2 ~-1.000 3
512 for npoZhco3 from har
npozZhcod 500 0.000 9.0
2.05 0.0

2.000
0.0
3.000
0.0
4.000
0.0
2.000

0.0

1.000

4.000
0.0

2.000 14
0.9

1.000
0.0

B-1T7
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FiLE:

1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1537
1558
1559
13560
1561
1562
1563
15864
1565
i5e8
1567
1568
1569
1570
1571
1572
1573
574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1581
1592
1553
1594
1595
1596
1597
1598
1599
1600
1501
1602
1603
1604
1605
1606
1607
1608
1609
1610
161l
1612
1613
1614
1615
1616
1617
1618
1619
1820
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1531
1532

D:PHREEQEOD.TDB

2.000 15

0.

o]

2.000 15

0.

4]

2,000 1S5

Q.

o]

2.000 15

0.

3.000

5.000

0.

1]

0

2.000 15

0.0,

2.000 15

0.

o]

2.000 15

0.

[+]

2.000 16

0.

0

2.000 16

0.

o]

2.000 16

a.

1]

2.000 14

a.

o]

2.000 14

0.

0

2,000

3.000
0.0

0.0
1.000

3.000
0.0
1.000
0.0
2.000
0.0
3.000
0.0
1.000
0.0
2.000
0.0

~1.000 20 1.000

0.0

0.

40 1.000 1 -3.000 2 -1.000 23
513 for npo2co3- from har
npoZco3- 500 -1.000 8.0

~-5.48 a.0

40 1.000 ) -4.000 2 -1.000 3
514 for npo2(co3)2-3 from har
npo2co32 500 -3.000 13.0

-4.26 0.0

40 1.000 1 -4.000 2 -1.000 3
515 for npoz2(ced}id-S5S from har
npo2co33 500 ~-5.000 17.0

-4.03 0.0

4¢ 1.000 1 -4.000 2 -1.000 3
516 for npoZoh+ from har
npo2oh 400 1.000 B.0O

-37.39 0.0

40 1.000 1 -3.000 2 -2.000 3
517 for npoZ({oh)2 from har
npoZoh2 400 0.000 6.0

-43,81 0.0

40 1.000 1 -6.000 2 -2,000 3
518 for npo2{ch}3- from har
npo2oh3- 400 -1.0G0 6.0

=53.99 0.0

40 1.000 1 -7.000 2 =-2.000 3
519 for npo2{oh)2+2 from har
npoZoh2+ 400 2.000 12.0

-70.98 0.0

40 2.000 1-10.000 2 ~«4.000 3
520 for (npo2}3(oh}5+ from har
npo23ochs 400 1.000 18.0

-114.37 0.0

40 3.000 1-17.000 2 -6.000 3
521 for {npo2)Zoh+3 from har
npo22ch+ 400 3.000 12.0

-68.58 c.0

40 Z2Z.000 1 -5.000 2 -4.000 3
522 for npo2cod from har
npo2cod 3500 0.000 10.0

-22.29 0.0

40 1.000 1 -4.000 2 -2.000 3
523 for npoZ{cold)2Z-2 from har
npoZcol32 500 -2.000 14.0

-15.29 0.0

40 1.000 1 -4.000 2 -2,000 3
524 for npoZ{co3d}3-4 from har
npoZcod3d S00 -4,000 18.0

-11.29 0.0

40 1,000 1 -4.000 2 -2.000 3
525 for npo2sc4 from har
npo2so4d 500 0.000 12.0

-29.02 0.0

40 1.000 1 -4.000 2 -2.000 3
526 Tor npo2{so04)2-2 from har
npo2sod2 500 -2.000 18.0

-28.19 0.0

40 1,000 1 -4.000 2 -2.000 3
527 for npoZ{so4)3-4 from har
npo2so43 3500 -4,000 24.0

-27.29 0.0

40 1.000 1 -4.,000 2 -2.000 3
528 for npo2¢cl+ from har -
npoZel+ 300 1.000 6.0

=-32.59 0.0

40 1.000 1 -4.000 2 -2.000 3
529 for npo2clZ from har
npo2cl2 500 0.000 6.0

-31.29 0.0

40 1,000 1 -4.000 2 =-2.000 3
530 fTor npo2f from har
npo2f 500 0.000 3.0

-10.38 0.0

40 1.000 3 2,000 1 -4.000 2
531 for npf+3 from har
npf+3 200 3.000 4.0

8.33 0.0

40 1.000 20 1.000
532 for npf2+2 from har
npi2+2 200 2.000 4.0

14.59 Q.0

40 1.000 20 2.000
533 for npi3d+ from har
npf3+ 200 1.000 4.0

20.3 0.0

40 1.000 20 3,000
534 for npf4 from shar
npT4 200 0.000 4.0

25.1 4.0

40 1,000 20 4.000
535 for (puo2)2{oh)2+2 from har
pPuo22oh2 400 2.000 12.0

-78.2 0.0

29 2.000 1-10.000 2 -4.000 3 6.000
536 for {(puco2)3{ch)S+ from har
puc23chs 400 1.000 i8.0

~126.3 0.0

0

0.0

0.0
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FILE:

1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1850
1651
1652
1653
1654
1855
1656
1657
1658
16359
1660
1661
1662
1663
1664
1665
1866
1667
1668
16569
1870
1671
1672
1673
1674
1673
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1681
1692
1653
1694
1695
1696
1687
1898
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728

D:PHREEQEQ . TDB

29 3.000 1-17.000 2 -5.000 3
537 for (puo2)3(oh)4+2 from har
ruc23ch4 400 2.000 18.0

-109.7 0.0

29 3.000 1-156.000 2 -6.000 3
538 for puoZco3 from har
puoZcol 500 0.000 10.0

-22.9 0.0

29 1.000 1 -4.000 2 -2.000 3
539 for puo2{co3)}2-2 from har
puo2co3d2 S00 -2.000 14.0

-19.9 0.0

29 1.000 1 -4.000 2 -2.000 3
540 for puocZ{celd)}3d-4 from har
pucZeo3l 500 -4.000 18.0

-14.0 0.0

29 1.000 1 -4.000 2 -2.000 3
541 for puoZ{oh)co3- from har
puoZohco 500 -1.600 10.0

=-25.05 0.0

29 1.000 1 -5.000 2 -2.000 3
542 for puo2(ch}2co3-2 from har
puc2ohc 500 =-2.000 10.0

-39.9 0.0

29 1.000 1 -8.000 2 -2.000 38
543 for puoZh{co3d)- from har
pPuoZhcol 500 -1.000 14.0

-12.8 0.0

29 1.000 1 -3.000 2 -2.000 3
544 for puo2c¢l+ from har
puoZel+ S00 1.000 6.0

-35.2 0.0

29 1.000 1 -4.000 2 -2.000 3
945 for puo2cl? from har
puo2el2 300 0.000 6,0

-33.15 0.0

29 1.000 1 -4.000 2 -2.000 3
546 for puo2sod from har
puoZsod 500 0.000 12.0

-31.7 0.0

29 1.000 1 -4.000 2 -2.,000 3
547 for puoZch from har
PuoZoh 400 0.600 5.0

-28.3 0.0

29 1.000 1 -5.000 2 -1.000 3
548 for puoc2{oh)2- from har
puoZohz- 400 -1.000 5.0

-37.6 0.0

29 1.000 1 -6.000 2 -1.000 3
549 for puo2e¢l from har
puczel 500 0.000 5.0

-18.77 0.0

29 1.000 1 -4.000 2 =1.000 3
550 for puZ(ch)2+6 from har
puZohl+6 300 6.000 8.0

=1.0 0.0

23 2,000 1 -2,000 3 2.000
551 for pu2{ch)3+5 from har
puZoh3+5 300 5.000 8.0

-2.0 0.0

29 2.000 1 -3.000 3 3.000
552 for puZ{oh)4+4 from har
puZohd+4 300 4,000 8.0

-3.0 0.0

25 2.000 1 -4.000 3 4,000
553 for puZ{oh)3+3 from har
puZoh5+3 300 3.000 8.0

-7.0 0.0

29 2.000 1 -5.000 3 5.000
554 for puso4+2 from har
PUSO4+2 200 Z.000 10.0

5.7T2 0.0

29 1.000 16 1.000
855 for pu(sod4)Z from har
puso42 200 0.000 16.0

10.25 0.0

29 1.000 16 2.000
556 for pu(so4)3-2 from har
PusS043-2 200 -2.000 22.0

11.5 0.0

29 1.000 16 3.000
557 for pucl+3 from har
pucl+3 200 3.000 4.0

0.93 0.0

29 1.000 14 1.000
558 for pucl2+2 Irom har
puclZ+2 200 2,000 4.0

-0.17 0.9

29 1.000 14 2.000
559 for puclds from har
pucli+ 200 1.000 4.0

-1.0 0.0

29 1.000 14 2.0Q00
560 for pu3(oh)5+4 from har
puldchS5+4 400 4,000 9.0

17.7 0.0

11.000
0.0
10.000
0.0
2.000 15
0.0
2.000 15
0.0
2.000 15
0.0
3.000 15
0.0
4.000 15
0.0
2.000 15
0.0
2.000 14
0.0
2.000 14
0.9
2.000 15
0.0
3,000
0.0
4.000
0.0
Z2.000 14
0.0

0.0

0.0
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FILE:

1729
1730
1731
1732
1733
1734
1733
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1733
1754
17355
1756
1757
1758
1759
1760
1761
1762
1753
1754
1765
1788
1767
1768
1789
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
17886
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1201
1802
1803
1804
1803
1806
1807
1803
1809
810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824

D:PHREEQEO.TDB

29 3,000 1 -5.000 2 3.000 3
561 for puZ{och)}Z+4 from har
pu2oh2+4 400 4.000 6.0

19.8 0.0

29 2.000 1 =-2.000 2 2.000 3
562 for puco3+ from har
pucod+ 300 1.000 7.0

23.4 0.0

29 1.000 2 1.000 15 1.000
563 for pul{co3d)2- Trom har
PuUco32- 300 -1.000 11.0

27.9 0.0

29 1.000 2 1.000 15 2.000
564 for pu{co3}3-3 from har
pucod3-3 300 -3.000 15.0

31.4 0.0°

29 1.000 2 1.000 15 3.000
565 for pusod+ from har
pusods 300 1.000 9.0

20.4 0.0

29 1.000 2 1.000 16 1,000
566 Tor puf{hso4}2+ from har
puhsod2+ 400 1.000 15.0

23.8 0.0

29 1.000 2 1.000 1 2.000 16
567 for puhsod4+2 from har
puhso4+2 400 2.000 9.0

17.9 0.0

29 1.000 2 1.000 1 1.000 15
568 for pu(so4)2- from har
puso42- 300 -1.000 15.0

22.1 0.0

29 1.000 2 1.000 16 2.000
569 for pucl+2 from har
pucl+2 300 Z.000 3.0

15.8 ¢.0

29 1.000 2 1.000 14 1.000
570 for puclZ+ from har
puclz2+ 300 1.000 3.0

11.9 c.0

29 1.000 2 1.000 14 2Z.000
57X for puoZhZpod+ from har
puc2hZpo 500 1.000 6.0

-11.46 0.0

29 1.000 3 2,000 19 1.000 2

572 for puoZhpod4- from har

pucZhpod 500 -1.000 5.0
=3.45 0.0
29 1.000 3 2,000 19 1.000 2
573 for puhpo4+2 from har
puhpod+2 300 2.000 4.0
25.28 0.0

29 1.000 1 1.000 19 1,000
574 for puh2({po4)}2 from har
puhZpo4d2 300 0.000 4,0

48.44 0.0

29 1.000 1 2.000 19 Z2.000
575 for puh3{po4)3-2 from har
ruh3po43 300 -2.000 4.0

T0.42 0.0

29 1.000 1 3.000 19 3.000
576 for puhd({po4)4-4 from har
puh4pod4d 300 =4,000 4.0

92.53 0.0

29 1.000 1 4.000 19 4.000
577 for puhZpo4+2 from har
puh2pod+ 400 2.000 3.0

38.93 0.0

29 1.000 1 2.000 19 1.000 2
578 for puco3+2 from har
puco3+2 200 2.000 8.0

19.1 0.0

29 1.000 15 1.000
579 for pul{co3d)Z from har
puco32 200 0.000 12.0

az3.10 0.0

29 1.000 15 2.000
580 for pu(co2)}3-2 from har
pruce33-2 200 -2.000 16.0

42.30 0.0

29 1.000 15 3.000
581 for pu{co3)4-4 from har
puco34-4 200 -4.000 20.0

45.10 0.0

29 1,000 15 4.000
582 for pu{co3}5-6 from har
puca3s-6 200 -6.000 24.0

44.30 0.0

29 1,000 15 5.000
583 for puno3+3 from har
puno3+3 200 3.000 9.0

1.80 a.0

29 1.000 17 1.000
584 for pu{no3}2+2 from har
puno32+2 200 2.000 14.0

2.40 0.0

5.000
0.0

2.000

0.0
-2.000 1
0.0
-1.000 1

0.0

0.0

0.0
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FILE:

18235
1826
1827
1828
1829
1830
1831
1832
1833
1534
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
18435
1845
1847
18438
1849
1830
1851
1852
1853
1854
1855
1856
1357
1858
1859
1850
1861
1852
1863
1864
1885
1866
1867
18468
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1831
lasaz
1883
1884
1885
1886
13887
1888
1889
1890
1891
1392
1893
1894
1895
1895
1897
1898
1899
1900
1901
‘1902
1803
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1918
1917
1918
1919
1920

D:PHREEUEQ . TDB

29 1.000 17 2.000
585 for pu{no3)3+ from har
punciis 200 1.000 19.0 0.0
2.30 0.0
29 1.000 17 3.000
586 for puO2no3+ from har
puo2no3+ 500 1.000
~35.5 0.0
29 1.000 : -4.000 2 -2.000 3
587 for puf+3 from har
puf+3 200 3.000
8.44 0.0
29 1.000 20 1.000
588 for puf2+2 from har
puf2+2 200 2.000
15.08 Q.0
29 1.000 20 2.000
589 fTor pufd+ from har
puf3+ 200 1.000
19.8 0.0
29 1.000 20 3.000
590 for puf4 from har
puf4 200 0.0400 4.0
23.20 0.0
29 1.000 20 4.000
591 for puo2f+ from har
pun2f+ 500 1.000
-30.69 0.0
29 1.000 3 2.000 2 -2.000 1 -4.000 20
592 for amco3+ from bat
ameo3+ 200 1.000
7.80 0.0
28 1.000 15 1.000
593 for am{co3)2- from bat
amco32- 200 =-1.000
12.30 0.0
28 1.000 15 2Z.000
594 for am(co3)}3-3 from bat
amco33-3 200 -3.000
15.23 0.0
28 1.000 15 3.000
602 for zna from others
zna 200 0.000
2¢.00 0.000
& 1.000 43 1.000
603 for zk from others
zh 200 0.000
20.80 0.000
T 1.000 4% 1.000
604 for z2mg from others
znZmg 200 0.000
40.40 0.000
5 1.000 45 2.000
605 for z2ca from others
z2ca 200 0.000
41.20 0.000
4 1.000 45 2.000
608 for pdoh+ from nea
pdoh+ 300 1.000
-2.12 0.0
42 1.000 3 1.000 1 -1.000
609 for pdi{ch)2({ag) from nea
pdlch)z( 300 0.000
~4.62 0.0
42 1,000 3 2Z.000 1 -2.000
610 for snf+ from eq3/8
anf+ 200 1.000 2.0 0.0
4.08 0.0
34 1.000 20 1,000
611 for snfr++ from eq3/6
snf+ee 300 3.000
-6.37 0.0
34 1.000 20 1.000 2 =-2.000
612 for snf2 from eq3/6
snf2 200 0.000
B.68 0.0
34 1.000 20 2.000
613 for snlfZs++ from eq3/6
anf2++ 300 2.000
-4.60 0.0
34 1.000 20 2.000 2 -2.000
614 for snf3+ from eq3/6
snf3+ 300 1.000
~5.31 0.0
34 1.000 20 3.000 2 -2.000
615 for snf3- trom eqi/6
anr3- 200 =1.000
9.46 0.0
34 1.000 20 3.000
816 for snf4 from eq3/6
snf4 300 0.000 4.0
-4.34 0.0
34 1.000 20 4.000 2 -2.000
617 for snoh+++ from eq3/6
snoh+++ 400 3.000 4.0
-4.77 0.0

11.0 0.0

Z.000 17

4.0 0.0

6.0 0.0

4.0

0.0

8.0

¢.000

0.000

0.000

0.000

2.0

2.0 0.0

2.0 0.0

2.0 a.0

4.0 0.0

4.0 c.0

2.0

0.0

12.0 0.0

¢.0

B-21
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3/05/94 14:57:34

PAGE 020
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1521
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1963
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1879
1980
1981
1982
1983
1984
1985
1586
1987
1588
1989
1990
1991
1992
1993
1994
1995
1996
1997
1958
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

0.0

0.0

0.00
1.000
0.00
1.000

~110.02

7.000
~75.61
4.000
141.37
-4.000
0.00
-4.000
-43.13
4.000
-33.78

~-33.78
-6§.000
0.00
2.000
10.71
~2.000
~23.98

-29.98
1.000
-54.28
2.000
-8.69
4,000
-6.72
3.000
-41.70
3.000

-101.02

4.000
=-93.75
2.000
1687.06
12.000
-54.12
1.000
-57.56

-88.00
~1.000
119.96
~2.000
-38.24
Z.000
-80.60
2.000
-45.36
5.000
-53.34
3.000
-42.33
5.000
~50.50
1.000
-34.50
1.000
-51.48
1.000
101.02
4,000
«93.75
2Z.000
-83.24
14.000
116.08
16.000
101.40
18.000
-48.00
-6.000

34 1.000 3 1.000 1 -1.000 2 -2.000
618 for sn(ch)4 from eq3/6
sn{oh)4 400 0.000 4.0

-4.53 0.0

34 1.000 3 4.000 1 -4.000 2 -2.000
619 Tor sn(sod4)2 Trom eq3/6
sniso4)2 300 0.000 4.0

-6.14 0.0

34 1.000 16 2.000 2 -2.000
620 for sn{sod)++ from agl/6
sn{sod++ 300 2.000 4.0

-19.6 0.0

34 1.000 26 1.000 2 -2.000
621 for acohs+2 from har
acoh+2 300 2.000 0.0

-10.4 0.0

49 1.000 3 1.000 1 -1.000
LOOK MIN
ul{oh}2so 4 10.00 -3.168

1 -2.000 2.000 186
uoZ2{am) 3 4,00 0.10
1 -4.000 2.000 23
nafuZo7| S 12.00 40.684
& 2.000 25 2.000 3
naZuo4dfa 5 6.00 39.084
5] 2.000 235 1.000 3
uslod{am 3 4.00 -2.73
13 1.000 25 1.000 1
cotfinit 3 4.00 -8.062
13 1.000 25 1
{wo2)2co 5 14.00 ~18.82
135 1.000 25 2.000 3
u{co3d)2( 2 12.00 -13.21
1S5 2.000 25 1.000
ue2{c) 5 0.00 13.15
1S 2.000 25 1.000 3
rutherfo 5 10.90 -5.43
1.000 25 1.000 3
u{so3)2( ] 12.00 -29.658
186 2.000 25 1.000 3
u(so4)2( 2 16.00 -11.681
16 2.000 25 .
uoZ2sod{c 4 10.00 -3.394
16 1.000 25 1.00 3
uo2so4f{¢ o 12.00 10.93
16 1,000 25 1.000 3
uoZsod.2 5 11.00 ~13.37
16 1.000 25 1.000 3
uol2so4.3 S 11.00 -13.37
18 1.000 25 1.000 3
uo2son4,3 3 12.00 7.536
16 1.000 25 1.000 3
{uo2)2el S 11.00 29.287
14 3.000 25 2.000 3
u2o02cls5({ 5 9.00 26.774
14 3.000 25 2.000 3
uSol2el { 3 25.00 18.97
14 1.000 25 5.000 3
ucl3(e) 3 : 3.00 22.328
14 3.000 25 1.000 2
ucldic) 2 4,00 21.933
14 4.000 25 .00
ucls{c) 3 5.00 44,833
14 3.000 25 1.000 2
uclsic) 3 6.00 66.586
14 6.000 23 1.000 2
noZclic) 5 5.00 7.028
14 1.000 25 1.000 3
uo2el2ie 5 6.00 21.159
14 2.000 25 1.000 3
uoZclz. 3 S5 65.00 14.612
14 2.000 25 1.000 3
uo2c¢lz.h S 6.00 17.299
14 .2.000 25 1,000 3
uoZcloh. 3 6.00 17.59
14 1.000 25 1,000 3
uocl{c) 5 3.00 19.726
14 1,000 23 1.000 3
uoclzic) 4 4.00 5.425
14 2.000 25 1,000 3
uocli{e) 5 5.00 20.167
14 3.000 25 1.000 3
(uo2)2el 5 11.00 29.297
14 3.000 25 2.000 3
uZe2e¢lsS( 5 g.00 26.774
14 5.000 25 2.000 3
u3o7{bet 4 14.00 1.19
23 3.000 3 7.000 1
u3oed(c} 4 15.00 20.40
25 3.000 3 8.000 1
udo9(bet 4 18.00 8.70
25 4,000 3 9.000 1
wo2{chl}2 4 §.00 13,92
25 1.000 3 4.000 1
uo2{po3) 3 6.00 -29.20

-44.00

f o L ST o T R I I o]

Mo ©c 0o ¢ & v o 6 ¢ & o o o o o o o 0 & 0o o o 0o o 0o o o o o o o o0 o0 o O o0 o o

1
Do

I R . T T R R

us]

1.000

-14.000
~-8.000

-8.000

12.000
=4.000

4.000

-2.000
-4.000
~3.000
-3.000
-4.000
~8.000
-4.000
24.000

~4.000
-4.000
~-4.000
-4.000
-5.000
-2.000
-2.000
-2.000
-8.000
-4.000
~2.000
-4.00¢
-2.000

-2.000

BN N N RN NN

NN N KN R RN

[X)
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FiLE:D:PHREEQED.TDB

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
20471
2042
2043
2044
2045
2048
2047
2048
2049
2050
2051
2052
2033
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
20864
2085
2058
2087
2068
2089
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2088
2087
2088
2089
2090
2091
2092
2093
2094
2095
20898
2097
2098
2099
2100
2101
2102
2103
2104
2105
2108
2107
2108
2109
2110
21112
2112

L N s T TR~ T T N

6
)
6
6
4
]
3
3
3

19
19

O 0 © 0 0 o & 0o 0o 0o ©o © o

0
0
o
o]

1.000

=4.000
-4.000
~3.000
=3.000
-3.000
~2.000
=2.000
~2.000
-3.000

-2.000

1.000
2,000
3.000
2.000
1.000
1.000
6.000
4.000
2.000
2.000
2.000

19 2.000 25 1.000 2 =2.000
uraninit 3 4.00 -4.850 -18.82
25 1.000 3 2.000 1 -4.,000
uo3{alph 4 6.00 17.675 -55.28
25 1.000 3 3.000 1 ~-6.000
uod(beta 4 6.00 17.346 -54.61
25 1.000 3 3.000 1 -6.000
ued{gamm 4 6.00 16.743 -53.78
25 1.000 3 3.000 1 -6.000
uc3.0.9h 4 5.00 -23.40 13.78
25 1.000 3 3.000 1 -5.000
schoepit 4 6.00 13,854 -46.45
25 1.000 3 5.000 1 -5.000
u2fg(e) 3 9.00 -38.304 -44.20
290 9.000 25 2,000 2 =1.000
uZe3fé{c 5 1z2.00 15.342  -112.77
20 6.000 25 2.000 3 3.000
u3o3i8(ec & 18,00 24.066 -164.06
20 8.000 25 3.000 3 5.000
u4fi7ic) 3 17.00 -97.905 ~-49.04
20 17.000 25 4.000 2 ~1.000
uel2fz{c 38 4.00 -3,615 -31.10
20 2.000 14 2.000 25 1.000
uellf{c) 3 4.00 10.245 -44.1%9
20 1.000 14 3.000 25 1.000
uclfi{c) 3 4.00 -17,.650 -17.77
20 3.000 14 1.000 25 1.000
uf3{c) 3 3.00 -10,182 ~22.75
20 3.000 25 1.000 2 1.000
uf4{c) 2 4.00 -29,369 ~4.40
20 4.000 25 1.000
uf4.2.5h 5 3.00 -52.21 39.99
20 4.000 25 1i.000 3 2.000
ufsS{alph 3 5.00 -5.470 -46.07
20 5.000 25 1.000 2 -1.000
uf5(beta 3 5.00 -5.804 44,18
20 5.000 25 1.000 2 =1.000
ufs(c) 3 6§.00 26.251 -97.13
20 6.000 25 1.000 2 =2.000
uo2f2(c) 5 6.00 23.318 -43.06
20 2.000 25 1.000 3 2,000
uwe2f2.3h 5 6,00 1.568 -37.46
20 2.000 25 1.000 3 5.000
ue2foh{e 5 6.00 7.10 -44.37
20 1.000 25 1.000 3 3.000
ue2foh.2 5 6.00 6.318 -39.54
20 1.000 25 000 3 5.000
ue2foh,.h 5 6.00 6.702 -41.93
20 1.000 25 1.000 3 4,000
ucf2{c) 4 4.00 -18.240 -10.31
20 2.000 25 1.000 3 1.000
uof2.h2c 4 4.00 -18.802 =7.55
20 2.000 25 000 3 2.000
uof4(c) 5 6.00 -13.4564 =-70.26
20 4.000 25 1.000 3 1.000
uotoh{c) 4 4.00 -8.984 ~17.10
20 1,000 25 1.000 3 2.000
uoefoh.O. 5 3.00 =35.74 18.63
20 1.000 25 1.000 3 2.000
uo2co3 2 10.00 -14.475 0.000
297 1.000 15 000
no2oh 3 5.00 5.00 0.000
296 1.000 3 i.000 1 -1.000
nauo3 4 5.00 13.602 0.000
296 1.000 3 1.000 1 -2.000
naZuo4d 4 6.00 30.043 0.900
297 1.000 3 2.000 1 ~4,000
na3ucd 4 5.00 56.298 0.000
296 1.000 3 2.000 1 -4.000
na2uze? 4 12.00 22,602 0.000
297 2.000 3 3.000 1 -6.000
cauod 4 6.00 15.935 0.000
297 1.000 3 2,000 1 ~-4.000
mguod 4 6.00 23.239 0.000
297 1.000 3 2.000 1 -4.000
uc23pod2 5 6.00 -21.67 0.000
25 3.000 1 -12.000 2 -6.000
h2uo2pod 5 §.00 ~29.92 0.000
25 2.000 1 -6.000 2 -4.,000
uo2hpo4 5 6.00 -15.39 0.000
25 i1.000 1 -3.000 2 -2.000
uhpo42 4 4.00 -51.47 0.000
25 1.000 3 4.000 1 2.000
caupod 4 4.00 -54.14 4.000
25 1.000 4 l.000 3 2.000
coz(g) 2 4.00 ~-1.47 -4.78
65 1.000 3 ~-1.000
0.10839e+03 0.198512-01-0,691950+04-~0.40452e+02 0.66937e+06
o2{g) 1 4.00 -2.98 ~1.84
62 1.000
h2{g) i =2.00 -3.15 -1.76
82 1.000
n2{g} 1 0.00 -3.26 ~-1.36
79 1.000
h2s(g) 1 -2.00 =1.00 -4.57
236 1.000

8-23

N N M N N

19
19

1s

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
~6.
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
. =-2.
G.000
-2.
0.000
0.000
-2,
a.000
-2.
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
2.
0.000
2
0.000
1.
0.000
0.000
-3.50

0.000
0.000
0.000
0.000
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2113 ch4({g) 1 -4.00 -2.88
2114 &6 1.000

2115 nh3{g) 1 -3.00 1.77
2116 80 1.000

2117

2118 END

-3.37
-8.17

B-24
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FILE:D:PHR-EQ35.F 3704794 19:46:17

Wo~1mUhtbE

oooaoaoao
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c

c

1+]

3/04/94 19:46:30

program phreq3

by: I.Puigdomenech
Studsvik AB
611 82 Nykoping, Sweden

for: Swedish Ruclear Power Inspectorate
Report SKI-TR-89:13

parameter {(mxaq=1000,mstr=120)
parameter (nagsmxaq-mstr,mastr=mstr+l)
character+40 Infil,utfll, lines80
characters8 keywrd, namee10, nul,elektr,hZo,hpl,oxg,h20l,h20lc
character blanksl,cdates=10,author=20
data cdate/'1991/01/01°/ -
1kt = log equilibrium constant for the dissoclation reaction
egp = stoichiometric coeffs for association reactions for an agqueous species
= stoichiometric coeffs for dissocliation reactions for & mineral
real lktOsp,lkt{8),1kEh{8),dhap,zsp,alksp,asp{s)},csp{20)
integer inlin,index,nsp,kflsg,lsp{20)
aqucsp = stoichiometric coeffs for association reactions
for the aquecus species

charactersl0 aqu{nagq), minerl(mxaq), naster{mastr}
integer agunsap{naq) , aqulsp(naq,20)

real, aquesp{nag,20),aqulk0{naq,8}, aquzsp(naq), mstzspimastr)
integer elem(mastr), elm

real nelem(mastr,6), nelm{20)

character*2 welem(mastr,6), welm{20}
leogical lhpl, lh2o0, first

data blank/" '/,nul/"s?+?s27+2'/, elektr/'E-"/, first/.true./
+ h2o,h20l,h20le,hpl,oxg/ "H20', "H20(1)} "', 'h20","H+", '02{g} '/
log k for Eh reaction:
2 H20 = 02(G) -+ 4 H+ + 4 BE-
data 1%Eh/-91,0454,-83.1028,-74.0521,~65.8632,
+ -57.8929,~-51.6850,-46.7266,~42.6842/
1kBh(2} = 500.
get date (Vax)
call Date {cdate)
write (#,1) cdate
1 format('+PHREEQE to EQ3/6 thermodynamjc data base conversipn’,
. T70,A10,/) -
get command line and open files
} infil=blank
uttil-blanl
10 write(s,12)
11 read(»,28,err=9100) infil
12 Tormat(' Enter INPUT (PHREEQE-data-base) file name: ',$)
if (infil.eq. '"?' .or. infil.eq.blank) go to 9100
153 write{s,17}
16 read(»,28,err=9100} utfil
17 format{' Enter OUTPUT (EQ3/6-DATA0) f£ile name: ',$%)
if (utfil.eq.blank} go to 9100
call UpCase {INFIL,40)
call UpCase (UTFIL,40)
OPEN (10,FILE=INFIL,STATUS="0LD"',IOSTAT=I)
IF {I.NE.Q0} 6O TO 9510
OPEN (11,FILE=UTFIL,STATUS='UNKNOWN',IOSTAT=I,
. carriagecontrol="LIST’)
IF {I.NE.0) GO To 9520
OPEN (15,FILE="HDR',STATUS="OLD',IOSTAT=LX)
IF (I.NE.0O) GO TO 9530
OPEN (20,FILE="ELEMS',STATUS='OLD',I0STAT=1}
IF (I.NE.0) GO TO 9540

do 20 i=1,mstr

20 master{i)=-nul
master(mastr)=oxg
index-mastr
call Elemnt (mastr, index,oxg,elem,nelem,welem)
do 21 i=l1,naq

aqu{i)=nul

21 agqunap{i)=-1
do 22 i=1,mxaq

22 minerl{i)=nul
NSQ=0

26 author=blank
write (»,27)
27 format(' Enter your name (max. 20 letters}): ',$)
read {»,28,err=26} author
28 format {a)
if (author.eq.blank) go to 26
read ELEMENTS from PHREEQE data base
inlin=1
read{10,101,err=9800,end=9850) keywrd
101 format(a)
if (keywrd.ne.'ELEMENTS') go to 9200
nwrite(s,102)
102 Tormat('+ELEMENTS',/}
109 format{A8,2X,I2,3X,F10.0)
NCT2=2 0+H
105 inlin=inlin+1l
read(10,109,err=9800,end=9850) keywrd,i,zsp
iT {keywrd.eq.blank) go te 106
write{e,111} keywrd

c-2-
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FILE:

100
101
102
103
104
1035
106
107
108
109
110
111
112
113
114
115
116
117
118
11e
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
148
147
148
149
150
151
152
153
154
155
1586
157
158
159
160
161
162
163
154
165
186
187
158
159
170
171
172
173
174
175
178
177
178
i7e
180
181
182
1a3
184
185
186
187
188
189
180
181
192

D:PHR-EQ36.F

111 format('+',a)
if (i.ge.4) NCT2=NCT2+1
go to 105
106 NSQ2=NCT2+1
rewind 10
read{10,101) keywrd

C write a EQ3/6 DATAQ header
[
read (15,101) line
if (line(1:5) .ne. 'datsad') go to 9500
call WrtLin (line)
do 95 i=-1,3
read (15,101) line -
if (line{1:1)} .ne. "+') go to 9500
95 call WrtLin (line)
read {15,101) line
if (line(1:1) .ne. ' '} go to 9500
write (line,96) NCT2Z,NSQ2
g6 format{3x,I2,3x,12)
call WrtLin {line)
read (15,101) line
it {1line{1:1) .ne, '=') go to 9500
¢all WrtLin (line)
c read the old title and write a new title
read (15,101) 1line
read {15,101} line
read (15,101) line
read (15,101} line
write (11,98) UTFIL, CDATE, INFIL
98 format{'Data File ',A,2X,'{for EQ3/6 Version 3245)'/10x,
. 'l atm Steam Saturation Curve data',/, 'Created 'LA,
. /5x,'from PHREEQE data base ',A)
i=0
99 read (15,101) line
call WrtLin (line)
if (line(1: 1) .eq. *+') go to 99
if (line(1l: 8) .eq. 'elements') go to 120
go to 99
120 write{(11,121) NCT2
121 format('e->> There must be ',12,' element-lines below')
122 read (15,101,end=100) line
if {(line{l: 1)} .eq. '#') go to 125
if (line{(1: 8) .eq. 'temperat’) go to 125
Call WrtLin (line}
go to 122
123 format{aZ,7x,F9.5)
c read elements from PHREEQE data base
125 read(10,109) keywrd,i,zsp
if (keywrd.eq.blank) go to 129
write(s,111) keywrd
call LwCase (keywrd,8)
ir {i.1t.4) go to 125
write(11,123) keywrd,zsp
go to 125
129 Call WrtLin {(line)
C read log K for reaction: 2 H20 = 02(G) + 4 H+ + 4 E-
130 read (15,101,end=100) line
call WrtLin (line)
if (line(1: 1) .eq. "#') go to 130

if (i.eq.1l) read(line,131) (1kEh(Jj),i=1,4)
if (i.eq.2) read(line,131) (1kEh{(j),J=5,8)
131 format(6x,f9.4,1x,19.4,1x,£9.4,1x,79.4)

ir (i.eq.2) i=0
ir (i.eq.1) i=2
if (line{1:12} .eq. 'log k for eh') 1=l
ge to 130
100 continue
if (1kEh(2).eq.500.) go to 9505

C read SPECIES
RMaster = mstr
mxi=0
inlin=inlin+1
read(10,101,err=9800,end=9850} keywrd
1f (keywrd.ne.'SPECIES') go to 9300
write(s,142)
142 format{'+3PECIES ',/)
150 inlin=inlin+1
read{10,151,err=9800,end=9850) index
151 format(i3)
it {index.eq.0) go toc 500
if {index.lt.0 .or. index.gt.mxaq) go to 9250
inlin=inlin+1
read(10,155, err=9800, end=9850) heme,nsp,kflag,zsp,alksp
155 Tormat(al0,i3,11,1x,f10.3,40x,710.3)
write{s,111) name
if (nsp.le.C .or. nsp.gt.20) go to 9350

1f (name.eg.'OH-' .or. name.eq.'oh-')} NMaster = index - 1
156 Call CheckN (name,ierr,mxi,mastr,naq,mxaq,master,aqu,miner})
if (index.gt.NMaster) go to 160
c master species

if {name.eg.h20 .or. name,eq.h2ol)} namechZolc
master{index) = name

1f (index.gt.3) go to 159

it (index.eq.l .and. name.ne.hpl) go to 9150
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if {index.eq.2 .and. name.ne.elektr} go to 9150
if {index.eq.3 .and. name.ne.hZclc)} go to 9150
1359 call Elemnt (mastr,index,name,elem,nelem,welem)
160 inlin=inlin+1i
read(10,165,err=9800,end=9850) lktOsp,dHsp, (asp(i),i=1,6)
165 format(2£10.8,6e12.5)
inlin=inlin+1
read(10,181, err=9800,end=9850) (lsp(i},csp(i},i=1,nsp)
181 format(6(13,17.3))
check that the species in the reaction are "master” species
fadd=0
do 166 1=1,nsp
if (lsp(i).le.NMaster ,and, master{lsp(i)).ne.nul}
. go to 166 -
if {lsp{i) .gt. NMaster) fadd=1
i1f (master{lsp{i}} .eq. nul) ladd=2
go to 167
166 continne
go to 159
187 J=1
write (»,168) name, nsp, (lsp(i),i=1,nsp)
168 format(2x, 'Aqueocus species=',a,’', species in reactions=',
. i4,/5x, master-species number{s)} in reaction-',7is,
. 1/10x,131i5)}
1f (iadd.eq.l)
. write (»,1681}
1681 format (6x,
. '{master-species numbers must be <= index for OH-)'}
it (iadd.eq.2}
. write {+,1682) lsp{(j),master(lsp{j}}
1882 Tormat (6x, ' (unknown master species nr.',12,
. ', name:' 5,3}
write (»,1683) name
16883 - format{1x, 'Aquecus species ',A,
. ' not written to EQ3/6-Tile’,/)
if (index.le.mstr)} master(lsp{j)) = nul
go to 150
189 continue
if (index.le.NMaster) mstzsp(index) = zsp
get logKeq versus temperature for aqueous species
1ktOspa-lktasp
call logKt (kflag,lktOsp,lkt,dHsp,asp,l}
—————— write EQ3/6 species block —-————--
if (name.eq.elektr .or. name.eq.hZole)
. go to 150
if (.net.first .and. index.le.NMaster) write(11,203}
203 format{'#->> 27 Move this species, It must appear before',
. ' species "02{(G)}"™ in the',/,
‘a section for strict basls aqueous species')
it (ierr.gt.0)} write(1l1,211) name
211 format{'s->> 7? Duplicate name: ',a)
it {(ierr.gt.0) write(s,212) name
212 format{*+Name duplicated: ',A,/)
if (.not.first .or. index.le.NMaster) go to 204
first non-master agqueous species: write basis species "02(G)" in EQ3/6-file

firat=.false.
write(11,200)
200 format{'o2(g}",/4x, "entered by=",25x,'date=",2x,"'/"'.2x,'/"
. »/8x, ' source="*,22x, "quality=",/8x,
. ‘charges",3x,'0.0",11x,"titr. factor="',3x,

. '0.0 eg/mol",/6x,
. ‘ion size=',3x,'0.0 a',9x, hydr. number= 0.,0")
write(11,201}

201 format{"«+",71{('-'},/, "'+ BEGINNING OF AUXILIARY BASIS ',
. "SPECIES (IF ANY)')
write(11,250)
not first
204 write {11,205) name
205 format(a)
write {11,208) author,cdate

206 fTormat(4x, 'entered by=',1x,a20,4x, "date=",1x,a10,
. /8x, "source= PHREEQE',14x, "quality= unknown')
Call ZCheclk
{mastr,mstzsp,naq,agquzsp,NMaster,zsp,nsp, 1sp,csp)
write (11,207) zsp,alksap
207 format(8x, 'charge=",16.1,11x, "titr. facter=',{6.1,
. ix,'eq/mol’,/6x,
‘ion size=',3x,"3.0 a",9x, *hydr. number=',3x,'0."}
1f (index.gt.NMaster) go to 209

NSQ=N3SQ+1
write (11,208) eleam{index),
. {nelem(index,i),melen{index,i),i=1,elem{index))
208 format(4x,12,' chemical elements="',
. s{(/5x,f7.3,1x,82,12x,7.3,1%x,82,12x,17.3,1x,82,:)
. /5x,f7.3,1x,a2,12x,17.3,1x,82,12x,77.3,1x,a2)
go to 249
209 continue

get specles elements
call GetElm (mastr,nsp,lsp,csp,elm,elem,nelem,nelm,walem,weln)
substract elements with zero coefficlient
call SubtrE (elem,nelm,welm)
write (11,208) elm,(nelm{i),welm{i}, i=1,elm)
find if it is a reaction with electrons
do 225 i=1,nsp
225 1t (lsp(i).eq.2) go to 226
go to 233

C4 -
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289 C find if there is already H20 or H+ in the reaction

290 2286 fel=i

291 lhZ2o0=,.false.

292 lhpl=,false.

293 do 227 1=1,nsp

294 ir (lsp{l).eq.3) csp(i)=csp(1}+0.50+csp(iel) HZ20
295 if (lsp({l).eq.l) csp(i)=csp({i)-1.00+csp(iel) H+
296 if (lsp{i).eq.3) 1lhZo=.true.

297 227 if {lsp{i}.eq.l) lhpl=.true.

298 iadd=0

299 if {.not.lh20) then

aao jadd=iadd+1

301 csp(nsp+iadd)=+0.50%csp(iel)

302 lap(nsp+iadd)= 3

303 endif

304 if (.not.lhpl) then

305 iadd=jadd+1

306 cap{nsp+iadd)~-1.00%csp(iel}

ao7 lap{nsp+iadd)= 1

208 endif

309 nap=nsp+iadd

3io C add the reaction: 1/2 H20 = 1/4 02(G) + H+ + BE-

311 ¢ for each +1 E- in the association reaction

31z c {(i.e., 1 E~ in the left of the reaction)
s c add: -1 He

314 C - -0.25 02{a}

31s C +0.5 H20

316 do 228 i=1,6

317 if (1kt(i).eq.500.) go to 228

318 C minua: lkt = log({Keq) for dissociation reaction
319 1kt(i)= 1kt({i) - {1kEh(1)sD.25«csp(iel))

320 228 continue

321 cap(iel)=~0.25#csp(iel)

322 lap(iel)=mastr

32a ¢ substract species with zero stoichiometric qoefficlient

324 call Subsatr (nsp,csp,lsap)

325 233 continue

326 C write specles In reaction, ete

azr if (index.le.NMaster) go to 240

328 J=index~-NMaster

aze mxi=-max(mxi,j)

330 aqu{j} = name

331 aqunap{j)-nsp

a3z aquzsp(j)=zsp

333 do 234 1-1.,6

334 234 aqulko(j,1)=1kt(1)

a3s do 235 1-<1i,nsp

336 aqulsp(j.i)=1sp(i)

337 235 aqucsp(f.1)=aap(l)

338 240 nspl=nsp+1l

339 write (11,242) nspl

340 24z format{4x,{2,1x, 'species in reaction="')

341 if (nsp.eq.i) write (11,243} name, c¢sp(l), master(lsp(l})
342 if {nsp.ge.2) write (11,243} name,

343 . {csp(1), master(lsp(i)), 1i=1,2) :
344 243 tformat{5x,' -1.000',1x,a10,4x,77.2,1x,al10,4x,17.2,1x,410)}
345 if (nsp.ge.3) write (11,244)

346 . (cep(l),master(lap{i)), i=3,nsp)

347 244 format{5x,f7.2,1x,al10,4x,17.2,1x,410,4x,17.2,1x,810)

a4s write (11,245) {1kt(1), i=-1,8}

349 245 format(:';.4§,'log k grid (0-25-60-100/150-200-250-300 *,
as50 . c) =*,

351 . /6x,19.4,1x,19.4,1x,19.4,1x,19.4,

352 . /6x,f9.4,1x,f9.4,1x,19.4,1x,19.4)

353 write (11,246) infil

354 248 format('s',4x,'delvr grid (0-25-60-100/130-200-250-300 ',
355 . ‘eg) =',/9x,'0.%,8x,%0.%,8x,"0.",8x,'0.",

356 . /9x,'0.',8x,'0.%,8x,'0.",8x,'0.",

357 . /,"'*",1x, "input PHREEQE data-base file: ',a)

358 249 write (11,250)

359 250 format('+",72('="))

360 go to 150

361 C m=mmmmm— - -

362 C read LOOK MIN

363 500 contlnue

364 zap = 0

ass index~0

386 mxi=0

367 write(1ll,501)

368 501 format{'endit.',/, 'minerals’,/,"'»',38(" -'),/,'*->> Gas Species',
369 ." should be moved and placed after labe) "GASES" below',/,'s->> ',
370 .'NOTE - EQ6 needs gasses "o2(g}" and "h2(g)"',/,*#",38(' -'})
371 Inlin=inlins+1

372 read{10,101,err=9800,end=9850) keywrd

373 if {(keywrd.ne.'LOOK MIN'} go to 9310

374 write(s+,502)

375 502 format('+LOOK MIN',/)

376 510 inlin=inlin+1

377 read (10,511, err=9800,end=9850) name,nsp,lktOsp,dhsp, kflag
378 511 format{alD,12,13x,2£10.2,5x,11)

are if (name.eq.blank) go to 1500

380 write{s,111) name

381 if (name.eq.’'02(G)' .or. name.eq.'H2(G)') call LwCase(name,5)
382 if (name.eq.'02(g)' .or. name.eq.'H2(g)') call LwCase{name,5)
383 Call CheckN (name,lerr,mxi,mastr,naq,mxaq,master,aqu,minerl)
384 Index=1ndex+1
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if (index.gt.mxaq} index=1
minerl{index)=nane
mxi=max{index,mxi)
it {nsp.le.0 .or. nsp.gt.20) go to 9350
inlinminlin+l
read(10,515,erc=9800,and=9850) (lsp(i),csp{l),i=1,nap)
515 format{5{14,f11.3}}
if (kflag.ne.l) go to 525
inlin=inlin+1 - ,
read(10,520,err~9800,end=-9850) {asp{i),i=1,8)
520 format{6e12.5)
525 - Call ZCheck (mastr,mstzsp,naq,aquzsp,NMaster,zsp,nsp,lsp,csp)
get logKeq versus temperature for minerals
call logKt (kfleg,lktOsp,lkt,dHsp,asp,2} -—
check that the species in the reaction are "master” species
nspl=nsp
do 545 i=1,nsp
if{lsp(l).le.NMaster.and.master{lep(i)).ne.nui} go to 545
if{lsp(i).le.NMastar.and.master{lsp(i)).eq.nul) go to 567
iaqu=1sp{i)-NMaster
if (aqu{iaqu).eq.nul) go to S87
non-master-species in PHREEQE mineral reaction:
gat new equilibrium constant
de 540 1ij=1,6
if (1kt(ij).eq.500.) go to 540
1kt(1ij} = 1kt{ij) + (aqulkO{iaqu,ij)scsp{i})}
1f (aqulk0{laqu,1ij).eq.500.) 1kt{ij)=500.
540 continue
get new stoichiometric coefficients
do 544 ij=1,aqunsp{iaqu)
ifound=0
do 542 Jj=1,nspl
if (aqulsp(iaqu,i1j).ne.lsp(j)) go to 542
csp(j)=csp(j)+{aqucsp({iaqu,iji=csp(i}))
ifound=1
542 continue
if (ifound.eq.l) go to 543
lsp{nspl+l)=aqulsp{iaqu,i])
csp(nspl+l)=aqucsp{iaqu,ij)rcap(i)
nepl=nspl+l

543 continue
544 continue
5 get rild oft the non-master specles
cap{i)=0.
545 continue

check if there has been changes (i.e., any non-master species?)
if (nsp.eq.nspl} go to 569

nasp=pnspl

substract aqueous species with zero stoichlometric coeff

call Substr {nsp,csp,lsp)

go to §69
erroneous species in reaction
567 j=1
write (»,568) name, nsp, (lsp(i),i=1,nsp)
568 format{2x, "Mineral=*,a,', species in reaction=',id,/12x,

. *species numbers in reaction=',715,
:1/10x,1315)}
write (=,) ' {unknown species:’,lsp(j)."}’
write {»,#} ' Mineral *,name,' not written to EQ3/6-file’
write (»,%)
go to 510
569 continue
-------- write EQ3/6 minera} block =-----——-
if (ierr.gt.0) write(+,212) name
if (ierr.gt.0) write{11,211) name
write (11,205) name
write (11,206) author,cdate
write (11,601)
601 format{8x, "volume="*,4x,'0.",4x, '¢cc/mol")
get the mineral’s elements
call GetElm {mastr,nsp,lsp,csp,elm,elen,nelem,nelm,welem,welm)
substract elements with zero coefficient
¢all SubtrE (elm,nelm,welm)
write (11,208) elm,(neim{i),welm{i}, I=1,elm}
find if it 1% a reaction with electrons
do 625 i=1,nsp
625 - if (1api{l).eq.2} go to B26
go to 635
find if there is already H20 or H+ in the reaction
626 iel=4
lhZo=.false.
lhpl=.false.
do 627 i=1,nsp
if (lsp{i).eq.3) csp{il=csp{i)+0.50wcsp{iel) H20
if (lsp{i).eq.l) csp(il=cspl{i)-1.00scsp(iel} Hs+
if (lasp{i).eq.3) lh2o=.true.
627 if (lspf{l).eq.1) lhpl=.true.
fadd=0
if (.not.lh2o0) then
1add=1iadd+1
csp(nsp+iadd)=+0,50scsp(iel)
lap{nsp+iadd)= 3
endif
if {.not.lhpl) then
iadd=1ladd+1
cspi{nsp+iadd}=-1.00+cap(iel)
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lsp(nsp+iadd}= 1
endif
nsp=nsp+iadd
c add the reaction: 1/4 02(G) + H+ + E- = 1/2 H20
c (reaction: 1/2 H20 = 1/4 02(G) + H+ + E- for association)
c for each +1 B- in the dissociation reaction
c {i1.e., 1 BE- in the right of the reaction)
c add: -1 H+
c ~0.25 02(G)
c +0.,5 H2D
do 628 i=1,6
it (lkt{i}.eq.500.) go to 628
1kt{i)= 1kt{1i) + (-1%Eh{1)«0.25:csp(iel))}
528 continue -
c check if there is already "02(G)" (from a non-master species)
do 629 i=1,nsp
629 it (lasp{i).eq.mastr} go to 630
asp(lel)=-0.25rcsp(iel)
go to 634
630 esp{i)=csp(i}-(0.25+cap({iel))
csp{iel)=0.
634 lasp{iel)=mastr
[¥] substract specles with zero stoichiometric coefficient
call Substr {nsp,csp,lsp)
C write species in reaction, etc

635 nspl=nsp+1l
write {11,242} nspl
if (msp.eq.1l)} write (11,243} name, csp(l}, master(isp(1})
if (nsp.ge.2) write (11,243) name,
. (cap{i}, master(lsp{i}}, i=1,2)
if {nsp.ge.3) write (11,244}
. (csp(i) ,master(lsp{i)), i=3,nsp)
write {11,245} (1kt(1i}, i=1,8)
write (11,246} infil
write {11,250}
go to 510
c ____________________ [ —— J—
C read END
1500 continue
write (11,1501)
write (11,1502)
‘WEite (11,1503)
1501 format{'endit.',/,'gases',/,"'s«-»>> NOTE - EQ5 needs "02(G}"',
.'" and "H2{G)}" in this sectlon’,/,'s->> You should place all ',
.'gas spefies after this l1line',/,'endit.’,/,'sclld solutions’,/,
. "endit.’
1302 format{21lx,'references',///,'Welery, T.J. 1983. EQ3NR'
N ., & computer program for geochemical aqueous',/,' speci’
. »"atlon-solubllity calculations: Users''s guide and documen'
. . "tation.',/," Lawrence Livermore Nat.Lab.; Livermore, CA'
- »' 94550; Report UCRL-53414%,/)
1503 format{ 'Parkhurst, D.L., Thorstenson, D.C., and Plum’
. ,'mer, L.N. 1980 (revised 1985).',/,' PHREEQE - a computer’
. »' program for geochemical calculations. U.S.Geological',/
. +' Survey, report Water-Resources Investigations B0-96'
. W/ tatoep. )
close (unit=11)
Inlin=inlin+l
read{10,101,err=9800,end=9850) keywrd
if (keywrd.ne.'END') go to 9320
C number of elements (NCT) i number of basis aqueous species written

C plus one (for HzZO)
NCT=NSQ+1
C number of strict aqueous basis speciles is NCT+1 (for 02(AQ))
NSQ=NCT+1
write(+,1504) NCT,NSQ
1504 format('+No. of elements (NCT) =',I3,/1x,
. 'No. of EQ3/6 "strict™ aqueous basis species (NSQ) =',I13,
. //1x,'All Done')
go to 9999
G- error reporting ----——————-———-—~
9100 write(s,9102)
9101 FORMAT({1x, 'Usage:',/5X,
+ "PHR-EQ36 PHREEQE-data-base-name EQ36-data-base-name',//1X
+,"Auxiliary input files are:',/10x,'ELEMS',2X,'(elements °',
+'contained in each master species)’',/10x,'HDR’',4X,'(header info °*
+,"'for EQ3/6 DATAO-Tile)'
+ ,//1x,'VAX-info: make 3$assign NEAO:[Puigdomenech])HDR. HDR'
+ , fl2x,'and S$assign NEAQ:[Puigdomenech)ELEMS. ELEMS')
go to 9999
9150 write(s,9801) inlin
writa(s,9151) index,neme
9151 formset(/1x,'-- Error in PHREEQE-data-base:’,5x,"species’,i3,
. 5x,'names=",a,/ix,
.'{lat species must be H+, 2nd must be E-, and 3rd must be H20)}')}
go to 95999
9200 write{(=,9801) inlin
write(s,e)
+ '-- Error: l1lst keyword must be "ELEMENTS" jin PHREEQE-data-base’
go to 9850
9250 write(#,9801} inlin
write(s,s)
+ '-- Error: Agqueous specles index=',index,' in PHREEQE-data-basge'
write{«,9252) mxaq
9252 format{10x,’' (must be >0 and <=',14,')")
g0 to 9999
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9300 write(s,9801) inlin
write(s,s=)
+ '—— Error: 2nd keyword must be "SPECIES" in PHREEQE-data-base’
ge to 89999
9310 write(s,9801) inlin
write(s,s)
+ '— Error: 3rd keyword must be "LOOK MIN" in PHREEQE-data-base'
go to 9999
9320 write(+,9801) inlin
write(s,s}
+ '~ Warning: 4th keyword should be "END"” in PHREEQE-data-bage'
go to 9999
9350 write{s,#) "Input line=’,inlin
write{s,*) 'Agueous species or mineral=',name -
write(#,s}
+ '—- Error; Number of reaction specles=',nsp
+ ,' 1n PHRERQE-data-base’
write{=,s) ° {must be >0 and <=20)’
go to 9999
9500 write{s,»)} "Reading input file "HDR"™, line:’
write(s,=} line
write(s,»)
+ ‘-~ FError: unexpected line in auxiliary file "HDR"'
go to 9999
9505 write(s,9508)
9506 format(/l1x,'log K for Eh reactioen:',3x,
. *2 H20 = 02(G) + 4 H+ + 4 E-',/1x,
. ‘not found in file "HDR"')
go to 9999
9510 write{s,9511) XI,INFIL
9511 format(ix,'-- Error #',15,/4x,
. *opening file: ",A,/4X,'(or file not found)’',/)
go to 9100
9520 write(»,9511) I,UTFIL
go to S100
9530 write(»,9511) I, HDR'
go to 9100
9540 write{s,9511) I, 'ELEMS’
ge to 9100
9800 write(#,9801) inlin
9801 format{ix, 'Input line=',I5)
write{#,») ‘Current specles name is=',name
write{+,*) 'FORTRAN-Read-Error in PHREEQE-data-base'
go to 9999
9850 write(+,9801) inlin
write(s,s)
+ *—— Error: unexpected end-of-file, in PHREEQE-data-base’
9999 continue
end
aubroutine Elemnt (mastr,index,name,elem,nelem,welem}
find what elements of EQ3/6 are in each of the master species of PHREEQE
elems = number of elements in master specles of file "ELEMS"
nelems{i,j) = how many of element "welems{})" are there
in master species of file "ELEMS"

elem{i) = number of elements in master species "i”
nelem{i,j) = how many of element "welem({j)" are there
in master species "i"
integer elem(mastr), elems
real nelem({mastr,6), nelems(3}
character+2 welem({mastr,5), welems{3)
characters10 name, basis, nname
save
if (index.le.0 .or. index.gt.mastr) go to 1500
if (index.eq.mastr) go te 50
rewind 20

oaaoaaoaoa o

read master species name, number of elements in the master specles,
what are the names of the elements in the EQ3/6 data base,
and how many of each
15 read (20,20,errs=26,end=1100) basls,elems
if (elems.lt.0 .or., elems.gt.3) go to 1000
if (elems.gt.0) read {20,25) (welems(i},nelems(i), i=1,elems)
do 16 1=1,elenms

aoaon

16 call LwCase (welems(i},2)
20 format{alQ,10x,12)

25 format{20x,6{a2,F2.0,2x})

26 continue

nname = name
call UpCese {nname,10)
eall UpCase {basis,20)
if {nname.ne.basis) go to 15
elemn{index}=elens
do 30 i=1,elems
welem({index,i)=welems{i)}

30 nelemf{index,1)=nelems{i)
50 return
c
90 if {index.ne.mastr} go to 1100
elen{mastr}=1 oZ{g)

welem{mastr,1)="o"'
nelem{mastr,l)=2.
go to 50

[

1000 write (+,1001) basis,elems
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673
574
675
676
677
678
679
680
68l
682
683
684
685
686
687
688
689
690
691
692
693
594
695
696
697
698
B899
700
701
702
703
704
705
706
707
708
709
710
7L
712
713
714
715
716
717
718
719
720
721
T22
723
724
725
T26
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
T44
745
T46
747
748
749
750
751
722
753
754
7585
756
757
758
759
760
761
762
763
784
785
766
767
768

D:PHR-EQ36.F

1001 format{lx,’'=-- Error in auxiliary file "ELEMS", ',
. 'master specles: ',a,"', nr of elements=",I2,/11x,
. ‘number of elements for each master species must be »=0 and <=3',
./11x, ' {only one element {with H and/or 0})}")
go to 1900
1100 write {+,1101} index,nname
write (-,1102)
1101 format{lx,’'-- Error: master species in PHREEQE data base: ',/1lix,
‘index=",i3,', name=',a)
1102 format(llx.'(maater species name not found in file "ELEMS™} ')
go to 1900
1500 write (»,1101) index,nname
write {(#,1501) mastr
1501 formaet{llx, ' {index should be >0 and <=',12, ._
. ' in subroutine "Elemnt™)*)
1900 stop
end
v subroutine GetElm
. (mastr,nsp,lsp,csp,elm,elem,nelem,nelm,welem,velm)
C get the speciles”™ elements
c elm = number of elements in species
o] nelm{j} = how many of element "welm{Jj)"™ are there in species
c elem{i)} = number of elements in master species "i"
C
c

Q

nelem{i,j) = how many of element "welem{j)" are there
in master species "i"
integer elem({mastr), elm, lspi{nsp)
real nelem{mastr,6), nelm(20}, cspinsp)
character+2 welem{mastr,6), welm{20)
if (nsp.le.0 .or. nsp.gt.20)} go to 100
elm=elem{lap{1)}
do 511 i=3,elm
weln{i)=welem(1sp(1},1i}
611 nelm{i)=nelem{isp(l}),i}sesp(l)
1add=0
de 614 i=2,nsp
do 613 ij=1,elem(lsp{i})
ifound=0
do 612 j=1,elm
if {(welem{lsp{i},ij) .ne. welm(j)) go to 612
nelm{ji=nelm{j}+(nelem({lsp(i),ij)scap(i}))
1found=1
612 continue
1f (ifound.eq.l) go to 613
welm{elm+1l)=welem({lsp(i),1]j)
nelm(elm+1)=nelem(lap(i},ijl*cap(l)
elm=elm+1l
613 continue
614 continue
return
100 write (»,») 'Fatal error, NSP=',nsp
write (»,+) '(should be »0 and <=20) in routine “GetElm"'
stop
end

subroutine ZCheck
{mastr,mstzsp,naq,aquzsp,NMaster, zsp,nsp, 1sp,csp)
Cc check charge balance in species reaction

integer lap(nsp)
real mstzap(mastr),aquzsp{naq), cspinsp)
if (nsp.le.0 .or. nsp.gt.20) go to 100
ztot = -zsp
do 600 i=1,nsp
if (lsp{i).le.NMaster) go to 550
iaqu = lsp(i) - NMaster
zzz = aquzspl{iaqu)
go to 5855
550 zzz = mstzap{lsp(i))
555 ztot = ztot + {csp({l) » =zzz)
600 continus
if (ebs{ztot) .lt. 5.e-4) go to 999
write(11,605) ztot
write{ »,605) ztot
605 format{lx,'?? Serious error, °*,
. ‘alectric chargse inbalancs =',3x, 1pE15.5,/)
999 return
100 write {e,+) 'Fatal error, NSP=',nsp
write (=,s) '(should be »0 and <=20} in routine "ZCheck"'
stop
end
C  ~—remreremesmma———-
subroutine SubtrE {elm,nelm,welm)
C substract elements with Zero coefficlient

[o] elm = number of elements in species
c nelm(j) = how many of element "welm({j)" are there in species
integer elm
real nelm{elm)
character»2 welm(elm)
if (elm.le.l} return
if (elm.gt.20)} go to 100

1=0
newelm=elm
816 1=1+1
517 if (nelm{i).1t.0.) write(s,618) i,welm(i),nelm(i)
it (nelm(i).lt.0.) write(11,618) i,welm{i),nelm(i)
618 format(lx,'?? Sericus error,',3x,

c-9
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769 . 'Element="',13," (',a2,'), stolichicmetry«',F&6.1,/)
770 if (nelm(i).gt.0. .or. i.gt.newelm) go to 620
TTL newelm=newelm-1
772 if (newelm.le.Q) go to 620
773 j=1
774 619 welm(j)=welm(j+1)
775 nelm({j)=nelm{j+1)
776 Jj=j+1
Fickd if (j.le.elm-1) go to 619
778 go to 617
779 620 1f (i.le.newelm) go to 616
780 elm=newelim
781 if (elm.gt.Q) go to 625
782 write{»,621) -
783 write{ll,621)
784 621 format{lx,'?? Serlous error, nr of elements <=0'}
785 625 return
7886 100 write («,#) 'Fatal error, ELM=',elm
787 write (+,») '(ELM should be <=20 in routine "SubtrE")’
788 stop
789 end
780 € 2  =ee-scccccccccccae-
T91 subroutine Substr (nsp,csp,lsp)
792 C substract aqueous species with zero steichiometric coeff
793 integer lsp{nsp)
794 real csplnsp)
795 if (nsp.le.l) return
796 if (nsp.gt.20) go to 200
797 i=0
798 newsp=nsp
799 549 i=i+1
800 550 if {(cspt{i).ne.0. .or. l.gt.newsp} go to 552
801 newsp=newsp-1
802 if (newsp.le.0) go to 5352
803 j=i
804 551 csp{jl=cap(j+1)
805 lsp(ji=1lap(j+1)
806 Juj+l
B80T if (j.le.nsp-1) go to 551
808 - go to 550
809 542 if (i.le.newsp) go to 549
810 nsp=newsp
811 it (nsp.gt.0) go to 565
812 write(~,553)
813 write(11,553)
B14 553 format{lx,'?? Serlous error, nr of species’,
815 . ' in reaction <=0'}
816 558 return
817 100 write (+,s) 'Fatal error, NSP=',nsp
818 write (=,+) "(NSP should be <=20 in routine "Substr™}'
819 stop
820 end
821 C  mmmmmmmmmmmm—e -
822 subroutine logKt (kflag,lktosp,lkt,dHsp,asp,laqmin)
823 C get logKeq versus temperature
824 real lktOsp, lkt{8), dHsp, asap(6), temp(s)
B25 save
826 C 1/298.15
B27 data temp/0.,25.,60.,100.,150.,200./, templ/3.3540164E-3/
828 R1lnlO= 4.57565108
829 do 170 1=1,8
830 1kt {i}=500.
831 170 it (1.le.3} Ikt{i)=1lktOsp
g3z it (kflag.ns.0) go to 175
833 C use Van't Hoff expresion
834 it (dHsp.eqg.0.) go to 180
8as5 do 171 i = 1, 6
838 temp2 = 1. / {(273.15 + temp(i})
837 171 1kt(i) = 1lktDsp - 1000.%(({dHsp/Rlni0}»(templ-temp2))
838 go to 180
839 C use polyrnomial expresion
840 175 if {kflag.ne.l} go to 180
841 do 176 1=1,6
842 tempe = 273.15 + temp(i)
843 1kt{i} = asp(l) + {asp{2)stempe} + (asp(3)/tempe)
844 . + (asp(4)ealoglO{tempe)) + {asp(5)/(tempevtempe})
845 if {iaqgmin.eq.l) lkt{i} = -1kt(i} aqueous
8486 176 continue
847 if (abs(1kt{2)-1ktOsp} .lt. 0.01) go to 180
848 write{11,177) lktOsp, lkt(Z2)
849 177 format('e#->> 7?7 HRROR:',ix,
850 ‘leg K (25"C) =',F8.3," in input PHREEQE-Tile',/,
851 . 'e',22x,'and =",F8.3,' from polynomial eqn.')
B32 C
853 180 return
854 end
BG5S L  mmmmememmem—e——e-
856 Subroutine CheckN
857 . {nare,lierr,mxl ,mastr,naq,mxaq,master,aqu,minerl)
B58 Check for repeated names
859 character=1i0 name, master{mastr}, aqu{naqg), minerl{mxagq)
860 ferr = 0
881 do 10 i =1,mastr
882 10 if (name.eq.master{i}} ierr=l
863 do 20 { =1,mxi
864 20 iT {name.eq.zquil)} lerr=1
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865
866
867
868
869
870
872
872
B73
874
875
878
877
878
879
880
881
882
883
584
883
886
887
888
889
890
891
892
893
894
895
896
897
898
899

[+

30

10
11

20

S0
100

10

10

do 30 { =1,mxi
if (name.eq.minerl{i}} lerrsi
returt
end
subroutine WrtLin {line)
character=80 line
de 10 i=1,80

k=81-1
if (line{k:k) .ne. ' '} go to 11
continue
it (k.eq.l) go to 20
write{11,100) line{l:k)
go to 50 -
if {line(1:1).ne.' '} write{11,100) line(1:1)
if (1ine{1:1).eq.’ ') write(il,s)
return
format(a)
end

Subroutine UpCase (11,nchr)
character i1s(s), chel
do 10 i1=1,nchr
ch=11(1:1)
if ({ch.ge.'a') .and. (ch.le.’z'}} il(i:i)=char{ichar{ch}-332)
return
end
Subroutine LwCase {il,nchr)
character ilw(s), chel
do 10 i-1,nchr
ch=11(1:1}
if ((ch.ge.’'A') .end. {(ch.le.'Z')) i1{i:i)=char{ichar{ch)+32)
return
end

C-11
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eeece qqq PEPP ttttt
e 9 g9 p P t
eeee 49 4 PPPP t
e q 4 P t
eesee gaq P t

q
eqb.3245R72

supported by eqlib.3245R136

no. of elements on the data file
the dimensioned limit = 100

47

no. of aqueous species in the master set =

the dimensioned limit = 200

data file eq3600.tdb
1 atm steam saturation curve data
created 1991701701
from phreege data base phreeqe00.tdb

element = o , atwt = 15.99940
element = h , atwt = 1.00790
element = ca , atwt = 40.00000
element = mg , atwt = 24.00000
element = na , atwt = 23.00000
element = Ik , atwt = 39.00000
element = fe , atwt = 56.00000
element = mn , atwt = 55.00000
element = al , atwt = 27.00000
element = ba , atwt = 137.00000
element = ar ) Atwt = 88.00000
element = a3l , atwt = 96.00000
element = cl , atwt = 35.000060
element = c , atwt = 60.00000
elemsnt = s , atwt = 96.00000
element = n , atwt = 62.00000
element = b , atwt = 62.00000
element = p , atwt = 95.00000
element = T , atwt = 19.00000
element = 11 , atwt = 7.00000
element = br , atwt = 80.00000
element = 1 , atwt = 127.00000
element = tc , atwt =« 115,00000
element = 1 , atwt = 238.00000
element = co ., atwt = 59.00000
element = am ., atwt = 243.00000
element = pu , atwt = 239,00000
element = cs , atwt = 133.00000
element = ni , atwt = 59.00000
element = se , atwt = 143.00000
element = zr , atwt = 91.00000
element = an , atwt = 119.00000
glement = sm , atwt = 150.00000
element = pb , atwt = 207.00000
element = ra ., atwt = 226.00000
element = th ., atwt = 232.00000
element = pa ., atwt = 231.00000
slement = np , atwt = 237.00000
element = nb ., atwt = 141.00000
element = pd , atwt = 108.00000
element = nd , atwt = 144.00000
element = zZ , atwt = 999,99999
element = sb , atwt = 1354.00000
element = bi , atwt = 2089.00000
element = po , atwt = 209.00000
element = ac , atwt = 227.00000
element = cm , atwt = 247.00000
aqueous spscles
h2o he
4 mgs+2Z na+
7 Tes+2 nn+2
10 ba+2 sr+2
13 cl- co3-2
16 no3- b(oh)a(a
19 f- 11+
22 i- tco+2
25 c©co+Z am+3
28 ess ni+2
31 zr+4 an+2
34 ph+2 ra+2

ca+2
k+
81+3

37057947 14:47:18
3/05/94 14:59:30

48

{for eq3/6 version 3245)

h4sio4(a

8504-2
pod4-3
br-
n+4
pu+4

seo4-2

sm+3
th+4
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97

98

99
100
101
102
103
104
105
106
io7
108
109
110
111
11z
113
114
115
ils
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
14t
142
143
144
145
1486
147
148
149
1350
151
152
153
154
155
156
157
158
159
1580
151
162
163
164
165
168
157
is8
159
170
171
172
173
174
175
176
177
178
179
1380
181
152
l1s3
184
1385
186
187
188
189
190
191
192

a7
40
43
45
49
a2
55
o8
61
64
67
70
73
78
79
a2
&5

133
138
139
142
145
148
151
154
137
180
163
186
159
172
175
178
181
184
187
190
193
196
199
202

T 2035

208
211
214
217
220
223
226
229
232
235
238
241
244
247
2350
253
256
259
262
265
268
271
274
277
280
283
286
289
292
295
298
301
304
307
310
313
ais
319
322

pa+4
pd+2
sbo2-
ac+3

oh-
hco3-
hsog-
noz~
nhd+
hpo4-2
htz-
cazhco3+
cahpod
mgoh+
mgsod
ngh2pod+
nahco3
ksod-
fech2
fe(hs)2
feh2podsr
feohZ+
fe2oh2+4
fecl2+
Tesod2-~
fef+2
mnoh+
mneclz2
mnso4
mn+3
aloh+2
aloh4g~
alf+2
alf4-
srhcod+
lisodq-
{uo2)3{o
u{co3)5-
no2{co3)
hZso3(agq
s203-2
uoZ{so3d)
uo2se3{a
clo-
clod-
ucl+3
ucZelod+
puoz+2
{uo2}3lo
{uo2}4(o
u+3
uc2{ohl4
ac2oh+
hZteo4{a
teco(oh)2
tco4-3
uf2+2
uf5-~
uo2f+
uozf4-2
puoZoh3-
puoh3+
push+2
puoh4-
am{oh)3
nd{oh)s
ni{ch)z
niZ{oh}+
se-2
hseod-
h2se
srel2
zZroh+3
zr3(oh}4
zrcle3
sn{oh)2
sn{oh)3+
sncl3-
lo-

hio
hioa
ierz-
pb{oh}2
pb3{ch}4
pb{co3}2
pbel+
pb4(oh)+
thoh+3
thioh}4
theo3d+2
thhpo43-
thh3po4+
th{socd)3~
thel3+
thf4

th4 {no3)

np+4
nd+3
bi+3
cm+3
02 aq
h2co3
s8-2

-n2 aq

nhdsod-
h2po4-
caoh+
casod
cahZpod+
mgco3
mgpo4=-
mgf+
nasod-
khpod-
feoh3-
fe{hs})3-
fe+d
fech3
Tedoh4+5
fecl3
fehpod+
fefZ+
mnoh3-
mnel3-
mn(no3)2
mned-2
aloh2+
also4+
alf2+
baoh+
sreo3
io3-
co2(aq)
ueZ(co3)
uoZ2cod(a
haZ03-, .-
s03-2
uo2{sod)
yo2szo4(a
¢loZ-
helo{aq)
wo2cl+
Pu+3
{ue2)2(o
{uo2)3{c
u{oh)4{a
uo2{oh)2
uoZ+
uch+3
htcod-
tocod~
tcooh+
ufi+
ufs-2
uo2f2{aq
pucZoh+
puoh+3
pu(oh)4
puch2+
amoh+2
ndoh+2
nd{ch}4-
ni(oh)3-
ni4{oh)+
hse-
heeod-
sr{oh}2
srnod+
zr{oh}4
zr4{oh)s
sn+4
an(oh) 3-
sncl+
13-

lo4-
h20i-
i2¢]-

iz
pb{och}3-
pb&{ch}8
pbso4
pbcl2
raoch+
thi{oh)2+
thd({eh)s
thhpod+2
thh2po4+
thso4+2
th{sod}dq
thel2+2
th{ned)+
thined) s

nbo3-

z-
po+4
o2(g)
h2z agq
ch4 ag
hs-
nh3{aq)
bfoh3-.
hf agq
caco3d
capod-
caf+
mgheods
mghpod
nacol-
nahpo4-
feoh+
fesod
fehpod
feoh+2
Teohq-
Tecl+2
fesoqd+
feh2p+2
fef3
miel+
mnhcod+
mnf+

mnod-
aloh3d
alsod2-
alf3
sroh+
srgod
{uo2)3(c
ulcod)4-
uoz{col)
h2s{aq)
hso3-
u(so4)2(
wo2s203(
usod+2
c¢lod~-
heloz{aq
uczcl2(a
PUOZ+
{uo2)}20h
{uo2}3{o
u{oh}5-
ueZ{ch)3
Uo2+2
{tco{oh)
to+3
tco4-2
ur+3
uf4{aql
woZf{aq)
noZi3-
puo2oh2
puch2+2
puf{och})s-
ru{oh}3
am({oh) 2+
nd(oh}2+
nd2(oh}2
nich+
nisec4
seeld-2
hZzeo03
srcl+l
sTpo4-
zr{oh)5-
Zrso4+2
snoh+
sn{och)22
sncl2

hi

120-2
120h-
icl-
pboh+
pbZ{oh}
rbco3d
pbiso4)2
pbcla-
rasod
th{oh}3+
thZ(oh)2
th(hpo4)
thhZpo42
th{sc4)}2
theld
thcl+3
thine3)z
pa+3d

D-3
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193 323 paol2+
194 328 pa(oh)3~+
195 331 npoze
196 334 npoh+2
197 337 nploh}4-
198 340 npl{co3)2
199 343 npell+
200 346 np{oh)}3+
201 349 np2ch2+6
202 352 np{so4)z
203 355 npel3+
204 358 npo2cl
205 361 npo2co32
2086 364 npoZohZ
207 367 npoZ3ohd
208 370 npo2coilZ
209 373 npoZsod2
210 376 npoZecl2
211 379 npfi2+2
212 342 puo22ohZ
213 385 puoZcod
214 388 puo2ohco
215 391 puoZecl+
218 394 puocloh
217 397 pul2och2+6
218 400 puZoh5+3
219 403 pugso43-2
220 406 pucl3+
221 409 puco3d+
222 412 pusod+
223 413 pusod42-
224 418 puo2hlpo
225 421 puh2po42
226 424 puhZpod+
227 427 puce33-2
228 430 puno3+3
229 433 pucZnod+
230 436 puf3+
231 439 amca3+
232 442 zna

233 445 z2ca

234 448 snfs+

235 451 snf2+4
236 454 snfd

237 457 sn{so04)2
238

239

240 minerals

241 1 wu(oh)2so
242 4 naZuod(a
243 7 ucz{c}
244 10 u{soa)2({
245 13 wuo2s04.2
2486 16 (uo2)2¢)
247 19 ucl3{c)
248 22 uels(e)
249 25 uo2ecl2.3
250 28 wocl{e)
251, 31 {uo2)2el
252 34 u3os(e)
253 37 uocZ{pol)
254 40 uo3{beta
255 43 schoepit
256 48 ulo5f8(c
257 49 uclafic}
258 52 uf4{c)
259 55 wufS{beta
260 58 wuo2f2.3h
2B31 81 wuno2foh.h
262 64 woT4(c)
263 87 uoZeod
264 7¢ naZuo4d
265 73 caue4d
266 768 h2uocZpod
267 79 caupo4
268

269

270 gases

271 1 coz{g)
272 4 n2{(g)
273 7 nh3(g)
274

275

276 solid solutions

pa(oh)+3
pao({oh)+
npoZ+2
np(oh)2+
np2{oh)2
np{co3}3
npch+3
np{oh}4
npoh3co3d
npel+3d
npoe2oh
npoZhco3
npo2ecoldld
npoZoh3d-
npo22oh+
npoZcodl
npo2s043
npolf
npf3+
puc23ohS
puoZeco32
puo2ch2c
puolel2
puc2ohl-
puZoh3+5
puso4+2
pucl+3
pu3oh5+4
pucoldz-
puhsod2+
pucl+2
puozhpod
puh3po43
pucol3+2
pucodd-4
PuUno3Z«2
puf+3
puf4
amcodZ-
zk

pdoh+
gnf+++
snf3+
anoh+++
an{sod++

uo2(am)
(uo2}2co
rutherfo
uo2sod(c
uo2s04.3
uZo2el5(
ucl4{c)
uo2e¢lic)
wo2¢l2.h
uocl2(e)
uz2e2cl5]
u409(bet
uraninit
uo3 { gamm
uzfaic)
u4fl7(c)
uclfiie)
uf4.2.5h
ufé{c)
uo2foh{c
ucf2{c)
uofoh{c}
ro2on
nalduocd
mguo4d
uozZhpo4d

o2{g)
h2s(g}

paloh}2+
pao2(oh}
np+3
np{oh)3
npeol+
npcl+2
npoh2+2
np{oh}5-
npsoq+2
npcl2+2
npoZoh2-
npoZead-
npozZoeh
npoZohZ+
npoZcod
npoZsod
npoZcl+
npf+3
npf4
puc2iochd
puc2co3ld
pucZhcod
puol2god
puolcl
puZoh4+4
pusod2
puclz+2
puZoh2+4
puce33-3
puhsod+2
pucla+
bpuhpod+2
puh4po4d
puco3z
puce3s5-6
punoid+
puf2+2
puo2f+
amco33-3
zing
pd{oh)2({
snf2
snf3-
sn{och)4
acoh+2

na2u2e7{
u{co3)2({
ui{sod)2{
uo2sod{c
uo2s04.3
uSel2al{
uclS{e}
uo2cl2(c
uo2c¢loh.
uoel3 (g}
u3o7 (bet
uo2(oh)3
uo3(alph
u03.0.9h
uZo3fs(c
ucl2f2(c
uf3{c)
ufS(alph
uoZfz{c)
uc2foh.2
uofZ.h2o0
uofoh.0.
nauod
nazu2e?
ue23po4d2
uhpod2

h2(g}
chd (g}

3705/954 14:47:28
3/05/94 14:59:30
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dat;ﬂ
* .

* nct no. of elements nsq ne. of basis {(strict + auxiliary) species
*~ check next line nect in columns 4=5 nsq in columns 9-10
a7 48
*x
data file eq3640.tdb - {for eqld/§ version 3243)
L1 atm steam saturation curve data
created 1991701701

. from phreeqe data bass phreegedl.tdb
* R

!*kﬂ****ttt!tllt**t*t**itﬁ***‘l***i*tt**it*"i1***.ttti*ti**!ﬁ!t*tt**l“l*k*t‘l*kﬂ*ﬁ

**  this file is to be used with the program phr-eql6 to help you to xx
ol convert an lnput phreege data base to an datal-format output £fila w
>k (eqd/6 version 3245) which after some changes may be used as jinput * %
il to the program eqpt of the egq3/6 package. LR
LR - nn
**  once you have made a run with the program phr-eq3s you must do the *h
**  follaewing changes to the output data file bl
" -~ check for any b

ik ~ change the lines indicated by the comments beginning with *- nx

t**tx***iii*k**lﬁ*ﬁkt*ll.l!**n!*’rk‘ﬁ’l!ll‘lﬁlI‘A‘iVIttltt*lﬂl‘*ﬁ**l*t*lili!#i*t*t!ltit*
*

elements
— check the following
=~ strict agueous basls species must have a one to aone correlation
with the chemical elements listed teleow {except basis swecies
02(g} which enda the strict basis species set)
- you muskt rearrange the elements below to be in the same order as
the strict basis species

* % X % ¥ ¥ N

elements atomic weights oxides and gravimetric factors
*- there must be 48 element-lines below

-] 15.99940 nane 0.0Q0Q0
h 1.08790 hio §.93645
ca 40.00000
mg 24.00004
na 23.40000
% 33.00030
fe £&8.00000
mn, 55.000400
al 27.00400
ba 137.00000
sr 88.00000
ai 94§.0a000
cl 35.00000
e 60.00000
s 96.400040
n 62.00000
b 62.000060
P §5.00000
£ 19.04000
1i 7.00000
br 80.00coaq
i 127.00000
te 115.000Q0
u 238.00000
co 59.40000
am 243.00000
pu Z39,00000
cs 133.00000
ni 59.00400
se 143.00¢00
E1 . 91.06Q00
sn 119.068800
st 150.000040
ph 207.00000
ra 226.00000
th 232.0004GQ
pa 23l.00000
np 237.000400
nb 141.00000
pd 106.080000Q
nd 144.00000
z 999.999399
sb 154.00000
bi 209.00000
na 209.0Q000
ag 227.00000
cm 247.000040
x

temperatures

0.a00g 25.0000 60.0000 108.0000
150.9000 200.0006 250.00006 300.0000
pressures
1.0134 1.0134 1.0134 l.0134
4.7600 15.5440 39.7760 35.9270
debye huckel a {adh)

-4913 .5092 .5450 .59948

.5898 .B099 .974s8 1.2555
debye huckel b (bah)

3247 - .3281 .3343 .3422

.3533 .3655 .3792 .3865
bdot

0174 -0410 .0440 .04640

.04270 -0470 .0340 0.0000
¢ co2 1L

E-2

ta



2,224e-1 1.127e-1  9.34le-2 B8.018e-2 :
8.427e-2 9.8B%2e-2 1.37le-l 1.967e=l N
e 22 2 :
-4.67%e-3 -1.0459e-2 -3.600e-3 -1.503e-3 .
. =1.l84e-2 -1.040e-2 =-7.086e-3 -1.809e-2 s
¢ ca2 3 —_ .
~4.114e-4 1.545e-3 9.609e-5 5.90%e-4 :
T 3.118e-3 1l.386e-3 -2.887e~3 -2.497e-3
c a0 4 - . H
0. 0. a. 0. ol s
t 0. 0. 0. e. N
c hic 1 -
500. 1.45397 5@0. 1.55510
1.58225 540, 500. 540. '
¢ hlo 2
00. 2.2357e-2 500. 3.6478e-2 i
4. 5891e— 500. 500. 500.
¢ h2a 3
500. 9.3804e-3 500. 6.4366e-3
4.5221e-3 S00. 500. 500. .
e hilo 4
500. -5.382e-4 500. ~7.13%e-¢
-3.312e~4 504. 500. 500.
lag k for eh reaction
* 2 hio a2{g} + 4 h+ + & e-
-91.0454 =-83.1028 =74.0521 -685.8632 i
-57.8929 -51.6850 -45.7266 =42.5342 .
log k for o2 gas salubility i7
-2.6810 -2.89%0 -3.0580 =3.1250
-3.0630 -2.9140 -2.6600 -2.4100
log k far h2 gas solubility =
=3.0241 -3.1120 ~-3.1440 -3.112¢
~3.0524 -2.9420 =-2.730¢ -2.4402
lag k for n2 gas solublility
-2.97440 ~3.1830 ~3.32149 =3.3330 R
=3.1744 -2.9980 -2.7480 -2.4534d
N o = m s e e o e w o wm om o om om om a m e - v e e o e = = ey o m m om

*— ghack the following

* ~ strickt agueous basis species listed below must have a one te one
* correlation with the chemical elements iisted bejew (oxcen: basis
* species o2lg))
* - yau must rearrange the elements belaw to be in 4he same order as
* the strict basis species -
* - lst strict basis agqueous species must be hla .
* - last strict basis aqueous species must be o02{g)*
* - there must be one (and only one) strict basis species far . ‘ ,!
* each element listed in the table at the beginning of the file. - n
* the remaining basis species must be considered as auxiliavy . L
* auxiiiary basis species usually (but nat necessarily) have a '
* different oxidation state than the strickt basis species for
* that element. o
* - auxliliary basis species have to be moved to their place .
* (see below). examples of auxiliary basis species are :
* oh- o2{aq) k2{aq) ch4l{ag) fe+++ hz—- noz-M nhi+ ete .
* - the number of (strict + auxiliary) basls species must be 4
* equal to the value of nag in line 3 W !
K o e e L T L L T L L o o e e e e M e L M
* beginning of strict aqueous basis species A I
agueous species ol
r2o TN
entered by date /7
3ource quality
charge 8.0 titr. fackor 0.0 eg/mal 3T :
ioen size 0.0 a hydr. number 0.0
2 chemical elements
1.000 a 2.000 h -
L y— -
h+ :
entered by a.nevama date 1991,/01/01
saurce phreege quality unknawn - =
charge 1.0 titr. factor 0.0 egq/mol &~
ion size 3.0 a hydr. number a. -
1 chemical elements
1.000 h
+
ca+2
entered by a.neyama date 1891/01/01 . s
source phreeqe quality unknown
charge 2.0 titr. factar 0.0 eg/mal ..
ion size 3.0 a hydr. number 0. -
1 chemical elements
1.000 ea :
+
mg+2
entered by a.neyama date lBBl/leﬂl
sgurce pnreege quality unknown ‘
charge 2.9 titr. factor 8.0 eg/mol
jan size 3.9 a Lydr. number ag.
1 chemical elements
1.000 my
-
na+ {
entered by a.nayama date 1391701701
source phreege quality unknown
charge 1.9 titr. factor 0.0 eq/mal
ion size 3.0 a hydr. number a.

1 chemical elements

E-3



1.400 na

Fm———— -
k+
entered by a.neyama
source phreege
charge 1.0
ien size 3.0 a
1 chemical elements

date

quality
titr. factor
hydr. number

1991/091/0
unknawn
0.3 eq/mol
g~

1.000 k
£fet2
.entered by a.nevama date 1991701701
saurece phreege quality unknown
charge 2.0 titzr. facter 0.0 eq/mol
ien size 3.0 a hydr. number .
1 chemical elements
1.000 fe
mn+2
entered by a.neyama date 1991701701
source phreege guality uwnknown
charge 2.0 titr. factor 0.0 sg/mocl
ion size 3.0 a hyd=z. number .
1 chemical elements
1.000 mn
+
al+d
entered by a.neyama date 1991./01/01
saurce phreege quality unknown
charge 3.a eitr. facter 0.0 eg/mal
ion size 3.0 a hydr. number .
1 chemical elements
1.000 al
ba+2
entared by a.neyama date 1991/01/01
source phreege quality unknown
charge 2.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number .
1 chemical eiements
1.000 ha
-
s+
entered by a.neyama date 1991/01/11
source phreedge quallty unknown
chacge 2.0 sitr, faetor 0.0 eg/mol
ion size 3.0 a hydr. number .
1 chemical elements
1.000 sr
-
h4siodia
entered by a.neyama date 13991/01/0L
sour¢e phreeqge quality unknown
charge - 0.0 titr. factor 0.0 eg/mol
ion size 3.0 a " hydr. number 0.
3 chemical elements
1.000 ai 4.000 n 4.009 o
cl=-
entered by a.neyama date 1591701701
source phrsedge qguality unknawn
charge -1.0 tite, faector 0.0 eg/mol
ion size 3.0 a hydr. number .
1 chemical elements
1.000 <1
co3~2
entered by a.neyama date 1991701701
source phreege quality unknown
charge =2.0 titr. factor 2.0 eq/mol
ion size 3.0 a hydr. number .
2 shemical elements
1.000 e 3.000 o
-
sod=2
entered by a.neyama date 1991/01/01
source phreege guality unknown
charge =2.0 titr, factor 0.0 eg/mol
ion size 3.0 a hydr. number .
2 chemical elements
l.000 s 4,000 o
- ———
nold-
entered by a.neyama date 1951/01/01
source phreege quality unknown
charge =1.0 tite. factor 0.0 eq/mel
ian size 3.0 a hydr. number .
2 chemical elemenks
1.000 n 3.000 o
o —
kioh}3la
entered by a.neyama date 1991/41/01
source phreege quallty unknown
sharge 6.0 titr. factor 0.0 eq/mol
ian size 3.0 a hydr. number .
3 chemical elements
1,000 b 3.000 o 3.000 h

E-4
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+

pad-3
entered by a.neyama
sourece phreege
charge <=3.0
ion slze 3.0 a
2 chemical elements

date 19%1/01/01
quality unknown
titr. factor 2.0 eg/mol
hydr. number g.—

- l.800 p 4.000 o
fr—— ———
£~
entered by a.neyama date 1991/01/01
source phreege quality unknown
chazge =1.0 titr. factor 0.0 eqg/mol
ian size 3.0 a hydr. number a.
1l chemical elements
1.d00 £
- -
1i+
entered by a.neyama date 1%91/01/01
source phreege gquality unknown
charge 1.0 titr. Eactor 3.0 eq/mol
ion size 3.0 a hydr, number Q.
1 c¢hemical elements
1.000 1
+
br-
entered by a.neyama date 1391/01/0L
source phreege quality unknown
charge =1.0 titr. factor 0.0 eg/mol
ionr size 3.0 a hydr. numbher Q.
I chemical elements
1.490 br .
i
entered by a.neyama date 1981701701
saurce phreege guality unknown
charge =-1.0 titr. factor 0.0 egq/mal
ion size 3.0 a hydr. number a.
1 chemical elements
1.000 i
teo+2
entered by a.neyama date 13991/01/01
source phreege guality unknown
charge 2.0 titr. factor 0.0 eq/mgl
Lon size 3.0 a hydr. number a.
2 chemical elements -
1.080 tc 1.000 o
u+d
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 4.0 titr. factor 0.0 eg/mol
ion gize - 3.0 a hydr. number g.
1 chemigal elements
L.G0O u
+
co+2
entered by a.neyama date 1991/01/01
sogurce phreege gquality unknown
charge 2.0 titz. fackor 0.9 eg/mol
ion gize 3.0 a hydr. number 0.
1 chemical elements
L.000 <o
am+3
entered by a.neyama date 1891/01/0L
saurce phreege quality unknown
charge 3.0 titr. factor 0.0 ag/mol
fan size 3.0 a hydr. numher 0.
1 chemical elements
L.000 am
pu+4
entered by a.neyama date 13991/01/01
source phreege quality unknown
charge 4.0 titr. fastor 0.0 egq/mol
ion size 3.0 a hydr. number 8.
1l chemical elements
1.004 pu
ca+ :
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 1.0 titr. factor 0.0 ec¢/mal
ion size 3.0 a hydr. number a.
1 chemical elaments
1.000 es
+
ni+2

entered hy a.neyama
source phreege
charge 2.0
lon size 3.0 a
1 chemiecal elements
1.000 ni

date 1991/01/01
quallty unknown
titr. factor 3.0 eq/mel

hydr. number ¢.




3304-2

1991/01/01

entered by a.neyama date
source phreege quality unknown
charge -2.0 titr. factor 0.9 eg/mal
. fon size 3.0 a hydr. numker .
2 chemical elements -
1.000 se 4.400 o
zr+d
entered by a.nevama date 199i7G61l/0L1
source phreege quality unknown
charge 2.0 titr. factor 6.0 eg/mol
ion size 3.4 a hydr. number a.
1 chemical elements
1.600 zr
sn+2
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 2.0 titr. facktor 3.0 eq/mol
ion size 3.0 a hydr. number a.
1 chemical elements
1.000 sn
+
sm+3
entared by a.neyama date 1991/01/01
source pareege gquality unknown
charge 3.0 titr. factor 0.8 eq/mal
ion size 1.0 a hydr. number .
1 chemical elements
1.000 sm
»
ph+2
entered by a.neyama date 1951/0%1L/01
scurce phreege gquality unknown
charge 2.0 titr. facter 0.0 eg/mol
ion size 3.0 a hydr. number a.
1 chemical elements
1.600 pb
+
ra+2
entered hy a.neyama date 1591/01/01
source phreege guality unknown
charge 2.0 titr. factar 1.0 eq/mol
ien size 3.4 a hydr. number .
1 chamical elements
1.400 ra
th+4
entered by a.neyama date 1991701701
gource phreege quality unknaown
charge 4.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydrz. number a.
1 chemical elements
1.000 th
patd
entered by a.neyama date 1991/01/01
source phreeqge quality unknown
charge 4.0 gitr. factar 0.0 eg/mol
jon size 3.0 a hydr. number .
1 chemical elements
1.000 pa
-
np+4
entered by a.neyama date 1991761701
scurce phreege quality unknown
charge 4.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number .
1 chemical elements
1.0G64 np
+
nbald-
entered by a.neyama date 1991/01/01
source phreege guality wnknawn
charge =1.0 titz. factor 0.0 eg/mol
ion slze 3.0 a hydzr. anumber Q.
2 chemical elementa '
1.400 nb 3.000 o
nd+2
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge z.0 tite. factor 0.0 eq/mal
ion size .0 & hydr. number .
¥ chemical elements
1.008 pd
ad+3
entered by a.neyama date 1991/01/01
source phreege - quality unknown
charge 3.0 titr. factar 0.4 eg/mol
ion size 3.0 a hydr. number .
1 chemical elements
1.000 nd
-+ - e e ks g i e o o e o e e
-
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entered by a.nevama
source phreege

date
quality

199r/061/01
unknaown

¢harge =L.0 titr. factor 0.0 eq/mal
ion size 3.0 a hydr. number .
1 chemical elements
1.6 2 -
shol-
entered by a.neyama date 1991/41/01
source phreege qualify unknown
charge -1.0 titr. factor 0.0 eq/mal
fon size 3.0 a hydr. number .
2 shemical elements
1.000 sb 2.000 o
bhi+3
entered by a.neyama date 1991/01/01
sourge phreege quality unknown
charge 3.0 titr. factor 0.¢ eg/mol
ien size 3.0 a hydr. number 0.
1 chemical elements
1.000 bi
po+4
entered by a.nevama date 199%1/01/01
squrge phreege guality unknown
charge 1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. numbez -
1l chemical elements
1.000 po
ac+3
entered by a.neyama date 1S591/01/01
soures phreege quality unknown

charge 3.0
ian size 3.0 a
1l chemical elements
1.000 ae
-

titr. factor
hydr. number

0.0 eq/mol

cm+3
entered by a.neyama
source phreege

date
quality

l9%1/01/0L
unknewn

charge 3.0 tite. factor ¢.0 eq/mol
ien size 3.0 a hydr. numbez .
1l chemical elements
1.000 em
-
aZlqg)
entered by date S /
saurce quality
charge a.0 titr. factor 8.0 eq/mol
. ion size 0.0 a hydr. number 0.0
* beginning of auxiliary basis species (if any)
+
ch-
entered by a.neyama date 1591701701
source phreeqge quality unknown

charge 1.0
ion stze 3.0 a
2 chemical elements
h .

titr. factor
hydr. number

1.0 2g/mal

1.000 1.000 o
3 specles in reacktion
=1.000 oh- 1.00 hia -1.00 h+
- lag k grid (0-25-60-1400/150-2G60-250-300 <}
14.89583 l4.40000 12.9723 12.0333
1i.1103 10.3820 500.0000 5d40.4000
b dalyr grid (0-25-60-100/150-200-250-300 c)
0. a. 0. 0.
* input phreege data-base file nhreeqedl.tdb
+ _
o2 aq
entered by a.neyama date 1991/01/01
sourg¢e phreeqge quality unknown
sharge g.a titr. factor 0.0 eg/mol
lon size 3.0 a aydr. number 0.
1 chemical elements
2.000 o
2 species in reaction
~1.000 o2 ag 1.00 o2i{g)
* log k grid (0-25-60-100/150-200-250-300 c)
2.0775 2.9772 L.6479 0.3582
=-0.9996 -2.1484 500.0000 5Q0.0000
* delvr grid (0-25-50-)00/150-200-250-302 c)
4. g. a. a.
* input phreeqe data-base file phreeqedd.tdhb
+
k2 aq
entered by a.neyama date 1991/41/01
source phresge quality unknown
charge Q.a titr, factor 0.0 ee/mal

lon size 3.0 a
1 chemical elements
2.40Q0 h

3 specles in reaction

hydr. number

.j.-‘



-1.400 h2 ag -0.50 o2(g) 1.00 h2a
* log k grid (0-25-60-100/150-2G0-230-300 ¢)
48.5547 44.7014 40.3115 36.3408
32.4773 29.4634 5d0.0000 500.49000
* delve grid (0-25-60-100/150-200-250-300 <}
t. a. a. o. -

2. 0. . 0. 0.
* input phreege data-base file phreeged0.tdh
heco3d-
gntered by a.neyama date 1931/01/01
source phreeqge quality unknown
charge =-1.8 kits. factor 1.3 eg/mol
ion size 1.0 a hydr. number a.
3 chemical elements
1.000 ¢ 3.009 o 1.900 h
3 species in reaction
~1.000 hcold- 1.00 ¢o3-2 1.98 b+

* Jog k grid (0-25-66-100/150-200-250-300 ¢}
-10.5286 =-10.3289 -1@.31438 -10.1552
-10.3870 -10.7817 500.000¢ 50,0000

* delvr grid (0-25-50-100/150-200-250-300 <}

a. a. Q. -
0. G. a. a.
* input phreege data-base file phreeqgefD.idb
h2co3
entered by a.nevama date 1893701701
saurea phreeqge quality unknown
charge 0.0 titr. facter 9.0 eg/mol
ian size 3.0 a hyér. number a.
3 chemical elements
1.000 < 3.000 o 2.080 h
3 species in reaction
-1.000 h2eold 1.00 eed=2 2.08 h+

bl lag k grid (0-25-60-140/139-208~250-300 <)
-17.2072 ~16.5807 -16.4341 -16.5319
~17.1565 -18.0143 500.0400 500.0003

* delvr grid (0-25-50-10G/150-200-250-300 <3

G. 0. g. a.
6. g. a. 0.
* input phreege data~base file phreege00.%db
To——— - ——
chd ag
entered hy a.neyama date 1991/01/01
source phreeqge quality unkneown
charge a.0 titr. factor 0.9 eg/mol
lon size 3.0 a hydr. number g.
2 chemical elements
L.000 ¢ 4.000 h
5 species in reaction
~1.000 ch4 aq 1.00 co3-2 2,00 h+
=2.09 o2{q) 1.00 h2o

* log k grid {(0-25-60-100/150-200-250-300 o)
©136.9248 125.1346 111.7337 99.6482
87.9312 78,8475 500.0000  500.0000

* delvr grid (0-25-60-100/150-200-250~300 c}

R 0. a. 0. a.
0. G. Q. .
* input phreeqge data-base file phreeqe00.itdb
+
*~ grror log k (25a) =2.4900 in input phreege-£file
* and -1.987 from polynomial egn.
asod-
enterad by a.neyama date 1991/41/01
source phreege quality unknown
charge =1.0 tltr. factor 4.0 eg/mol
ion size 3.0 a hydr. number G.
3 chemical elements .
1.000 s 4.000 o 1.00¢ h
3 specfes in reaction
-1.000 hsod- 1.40 sod4=2 1.90 h+

* tog k grid (0-25-60-L04/150-200-250-300 <)
-1.,6995 -1.5869 -2.48325 -2.9869
=3.7275 -4.5054 500.0690 3500.0000

* delvr grid (0-25-60-100/130-200-250-300 <!

0. a. Q. c.
0. Q. 0. 0.
* input phreege data-base £ile phreeqed0.tdb
+nm -
a-2
entered by a.neyama date 1991/01/0)
spource phreege quality unknown
charge -2.0 Litr, factor 2.8 eg/mol
ion size 3.0 a hydr. number a.
1 chemical elements
1.000 s

3 species in reaction

-1.008 3-2 1.00 se4=2 -2.00 o2(g}

* log k grid {0-25-60-100/150-200-250-300 e}
159.47456 145.4706 129.5285 115.1235
10i.1224 90.2370 500.0000 500.0000

* delvr grid (0-25-50-190/150-200-250-30C <)

a. o. a. ¢.
Q. a. a. G.
* jinput phreeqe data-base file phreeqed0.%db
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‘entered by

source phreeqe

charge
jon size
2 chemical
1.000 s

43 apecies

-1.000 hs-

-2.00 o2

* leg k grid
145.7453
90.8255

* delve grid

Q.
*= input phreege
- ——

a.neyama date 1591/031/01

quality unknown

-1.0 tite. factor 1.0 eg/mal
3.0 a hydr. number [1 ]
elements
1.7300 h
in reaction
1.00 sad4-2 1.0C h+
{g)
(0-25-60-100/156-200-250-300 <)
132.55386 L117.5433 103.%a882
80.6005 5¢0.0000 500.0006

(0-25-60-100/150-204-250-300 <)
0. g. 0.
data-base file phreegedl.tsb

no2-
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge -1.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. numbexr q.
2 chemical elements
L.008 n 2.000 o
3 species in reaction
=-1.0006 no2- 1.00 nol- =0.54 al(g)
* log k grid {0-25-80-1200/150-200-250-300 <}
14.0169 12.9814 11.8260 10.8087
9.8524 9.1354 500.0000 500.8403
* deivr grid {(0-25-60-100/150-200-250-300 <)
a. 0. a. 0.
» input phreege data-base file phreege00.tdn
n2 aqg
. entered by a.neyvama dake 1991/01/0L
source phreege guallity unknewn
charge g.a tEitz. factar 0.9 eq/mol
ion size 3.0 a hydr. number 0.
1 chemical elements
2.800 n
5 species in reactisn
~1.000 n2 aq 2.00 no3- 2.30 h=
-2.50 o2ig) -1.00 h2o
b Log k grid {0-25-60-1048/150-240-25840-300 <)
-0.4070 g.8770 2.087¢ 3.5840
£.2393 6.7552 540.0000¢ 50Q8.0000
* delvr grid (0-55-60-1001150-230-250-30G c)
. - a. ad.
0. Q. Q. G.
* input phreege data-base file phreege00.tdb
nh3{ag)
entered by a.neyvama date 1991/01/01
source phreeqe quality unknown
charge 0.0 titr. factor 1.0 eg/mol
ion size 3.0 a hydr. number 0.
2 chemical elements
1.000 n 3.000 a
3 species in reaction
=1.000 nh3{ag) 1.80 nod- 1.00 h+
-2.00 o2{g} 1.00 h2e
x leg k grid {0-25-60-100/150-200-252-300 ¢)
60.5484 56.3756 51.7184 47.6172
43.7585 40.8710 500.0000 500.0002
* delvr grid {0-25-60-100/150-204~250-300 c}
. 0. a. a.
a. 0. a. a.
» input phreegqe data-base file phreeqgelf.tdb
[ S—
nh4+
entered by a.neyvama date 1%91/01/01
source nhreege quality unknown
charge 1.4 titr. facter 0.0 eq/mecl
ilon size 3.0 a hydr. numbexr Q.
2 chemical elements
1.000 n 4.000 h
5 species in reactian
=1.009 nh{+ L.00 nod- 2.00 h+
-2.00 a2{g) 1.40 hle
L lag k grid (0-25-60-100/150-200-250-200 c)
50.47L5 47.1356 4$3.4391 40,2181
37.2197 35.49132 50Q0.0000 5Q0.9900
= delvr grid (0-25-560-193/150-200-250-3400 <)
- 0. 0. 0.
a. 0. Q. 0.
* input phreege data-base file phreeqe(0.tdb
nh4sod=-
entered by a.neyama date 1931701701
SQurce pareege guality unknown
charge -1.0 titr. factor 3.0 eq/mol
ion size 3.0 a hydz. number a.
4 chemical elements
1.000 n 4.060 o 1.8d0 h
1.000 s
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| § apeeles in reaction
-1.000 nhisod- 1.00 no3d- 2.00 h+
=2.00 o2(g} 1.00 so4d-2 1.00 hio
* log k grid (0-25-60-100/150-200-250-300 ¢}
49.3515 45.0156 42.3191 39.0951
36.0957 33.8932 500.0000 5Q0.0000 —
* delvr grid (0-25-60-100/150-200-250-300 ¢}
0. Q. g. a.
* input phreege data-base file phreeqe00.tdb
-

bfoh3-
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge -1.0 titr, factor 0.0 egq/mol
ion size 3.0 a hyds. number a.
4 chemical elements
1.000 b 3.000 o 3.060 h
l.000 £
3 species in reaction
-1.000 bfohd- 1.00 bl{ghl}3{a 1.00 £-

ol log k grid {0-25-60-100/150-280-250-3400 <}
0.5241 0.4000 0.2575 0.1274
-0.0046 -0.1016 500.0000 500.00400

* delvr grid t0-25-60-100/150-200-250-300 c)

0. a. 4. Q.
0. 0. 0. 0.
» input phreeqe data-base file phreeqel0.tdb
hpo4-2
entered by a.neyama date 1991/01/01
source phreege quality unknown
chacge -2.0 titr. factor 1.0 eq/mol
ien size 3.0 a hydr. number Q.
3 chemical elements
1.000 p 4.000 o 1.000 h
31 specles in reaetieon
=-1..000 hpod-2 1.00 pod-3 1.00 h+

* log k grid (0-25-60-100/150-200-250-300 <)
~12.5868 =12,31500 -12.6742 ~-11.8299
-11.5856 ~]1.3930 500.0000 500.0000

* delve grid (£-25-60-100/150-200-250-300 ¢)

g. a. 0. 0.
G. g. o. o.
= input phreeqe data-base file phreegefd.tdb
h2pod~-
entered by a.neyama date 1591/01/01
source phreege quality unknown
charge =1.0 titr. factor 0.0 eg/mol
jan size 3.0 a hydr. number 0.
3 chemical elements
1.000 p 4.000 o 2.000 h
3 species -in reaction
=1.300 h2pod- 1.00 po4d=-3 2.0 h+

* lag k grid (0-25-60-1060/150-200-250-300 c}
-19.8532 -19.5500 +~19.2019 -18,.8841
-18.5713 «18.3246 5040.0000 500.0000

* delvr grid (0-25-60-100/150-200-250-300 <}

0. 0. 0. Q.

a. 0. a. g.
* input phreege data-base £ile phreegel@.idb

hi aq
entered by a.neyama date 1991/01/01
souzce phreege guality unknown
charge g.0 titr. factor 0.0 eg/mol
fon size 1.0 a hydz. nurber a.
2 chemical elements
1L.000 h 1.000 £
3 species in reacktion
=1.000 hf aq 1.00 h+ 1.00 £-

» log k grid (0-25-60-100/150-200-250-300 &}
-2.9379 ~3.1700 ~3.4365 -3.6798
-3.9192 -4.1081 500.0000 500.0000

* delvr grid {0-25-60-100/150-200-250-300 <)

a. a. a. 0.
Q. o. a. 0.
* input phreeqe data-base file phreege00.tdb
nf2-
entered by a.neyama date 1991701701
sgurce phreede quallty unknawn
charge =1.0 titr. factor 0.0 eqg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 h 2.000 £
3 species in reaction
~1.000 hf2- L.00 h+ 2.00 £-

* loyg k grid (0-25-60-100/150-200-250-300 )
~3.4437 -3.7490 -4.0994 ~4.4193
-4.7342 -4.9826 500.000Q0 500.49000
* delvr grid (0-25-60-100/150-200-250-300 <)
g. 0. g. 0.
a. a. a. a.
* jinput phreeqge data-base file phreegel0.tdb
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caah+
entered by a.neyama
source phreege
charge 1.0
ion size 3.0 a
3 chemical elements
1.000 ca
4 spaciles in reacstion
-1.080 caoh+

date 1991/401/01

gquality unknown

titr. factor 1.0 eq/mol
hydz. number Q.

1.000 h 1.000 o
1.00 ca+2 1.00 h2o

. =1.00 h+ .
* log % grid {(0-25-60-106/150-200-250-300 <}
13.5731 12.59830 11.4787 1d.4566
9.4507 8.68574 500.0008 500.9000
4 delvr grid (0-25-60-100/150-200-250-300 <}
o. 0. a. Q.
* input phreege data-base file phreege00.tdb
* .
cacal
entered by a.neyama date 1931/01/01
source phreege gquality unknown
charge a.0 tigr. factor 2.0 eq/mol 4
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 ea 1.0400 3.000 o
3 species in »saction
~1.000 cacod 1.00 ca+2 1.60 cal3-2
* lag k grid (0-25-50-100/150-200-250-300 &)
=-3.1353 =3.2252 -3.6503 -4.1693
-4.4829 -4.20684 500.0000 500.0000 K
* delvr grid {0-25-50-100/154-200-250¢-300 ) .
a. 0. a. g. '
0. o. Q. g.
* input phreeqge data-base file phreege0G.tdb
cahcald+
entered by a.neyama date 1991/01/01
source phraeege quality unknown
charge 1.0 titr. factor 1.0 e¢g/mol
fon size 3.0 a hydr. number 0.
4 chemical elements .
1.000 eca 1.000 e 3.000 o
1.400 b
4 specles in reaction
~1.000 caheod+ 1.08 ca+2 1.40 ea3-2
1.00 h+ ) B
* leg k grid (Q-25-60-100/150-200-250-300 <) -
~11.4487 =-11.4347 ~11.3730 =-11.5111 . i
-12.2518 ~13.7525 500.0000 500.9000 .
w delvr grid (0-25-50-100/150-200-250-300 <) .
Q. 0. a. 0. .
a. g. o, Q. .
* input phreege data-base f£ile phreeged0.tdb "
casod
entered by a.neyama date 1991/01/01 “ b
source phreeqe quality unknown y
charge 0.0 titr. factar 0.0 eg/mol Wt
ion size. 3.0 2 hydr. number 0.
3 chemical elements
1.000 ca 1.000 = 4.000 o S
3 species in reacktion T
~1.000 casaé 1.00 ca+2 1.00 sod-2 vl
bl log k grid {0-25-50-100/150-200-250-300 c)
=2.2104 -2.3690 -2.4222 ~2.5258
-2.6273 -2.74075 500.4000 S5G0.0000
hd delvr grid (0-25-60-1G0/150-200-250-200 <)
0. Q. Q. 138
* input phreege data-base file phreege00.tdb
+.
capad-
entared by a.neyama date 1581/01/01
source phreege quality unknown
charge -1.0 titr. faector 2.0 eg/mol .
ion size 3.0 a hydr. numher g.
3 chemical elements
1.000 ca 1.008 p 4.000 o
1 species in reaction )
=1.048 caposd- 1.00 ca+2 1.00 pos=-3 il
ol log k grid {0-25-50-100/150-200-250-300 c}
-6.2510 ~6.4580 -6.6977 -6.9157
=7.1303 -7.2995 500.000¢ 500.0000

hd delvr grid {(0-25-§0-100/150-200-250-300 c}

0. a. 0. a.
* input phreege data-base file phreeqedd.tdh

cahpod

entezrad by a.neyama date 1691/01/01

source phreege

quality unknown

charge 0.0 titr. factor 1.0 eq/mol
ion size 3.0 a hydr. number o.
4 chemical elements
1.000 ca 1.4d00 h 1.000 p
4.000 o

4 species in reaction
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-1.000 cahpod 1.00 ca+2 1.400 h+
1.00 ped=3
- log k grid {0-25=-60-100/150-200-250-300 <}
~15.14004 =-15.0850 -15.0873 =15.8511
-1%.03352 =-15.0226 500.0000 500.0000
* delvr grid¢ (0-25-50-100/150-200-250-300 o} -

o. Q. 0. 0.
a. 0. a. a.
« imnput phreeqe data-base file phreege(d.%db
cah2pod+
entered by a.neyama date 1991701701
source phreege guality unknown
charge 1.0 titr. factaer 0.0 eg/meol
jon size 3.0 a hyde. number a.
4 chemical elements
1.000 ca 2.000 & 1.000 p
- 4.000 o
4 species in reactian
~1.000 czh2po4d+ 1.00 ca+2 2.0G h+
1.00 po4-3

* log k grid (0-25-60-180/150-200-250-300 o)
-21.0361 -20.5610 -20.3748 -20.7560
-20.7135 -~-20.6574 500.0000 54Q0.0000

* delvr grid (0-25-60-109/15Q-200-250-300 <)

0. a. Q. a.

0. 0. a. a.
* input phreege data-base file phreege0d.tdb

caf+
entared by a.neyama date 1991/0L/01
source phreege quallty unknown
charge 1.0 titz. factar 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.088 ca L.000 £
3 species in reacktion
~1.000 catf+ 1.00 ca+2 1.00 £-

* log k grid (0-25-60-100/150-200-250-300 <)
-0.6852 -0.9400 -).2325 -1.4996
=1.7624 -1.9697 500.0000 500.4000

* delvr grid (£-25-60-100/150-200-250-300 <)

0. a. 0. o.
Q. c. o. a.
* input phreege data-base file phreeqed0.tdb
mgoh'+
sntered by a.neyama date 1991/01/01
source phreege guality unknown
charge 1.0 titr. factor 1.0 egq/mol
ion aize 3.0 a hydr. numbexr g.
3 chemical elements
1.900 mg 1.000 b 1.000 o
4 species in reaction .
-1.080 mgoh+ 1.08 mg+2 1.00 h2e
-L.00 h+

* log k grid {0-25-60-100/150-200~250-300 <)
12.8284 11.7940 10.6068 9.5223
8.4552 7.6137 500.4000 500.0000

* delvr grid (0-25-60-100/1590~-200-250-300 c}

o. Q. 0. Q.
a. 18 0. g.
* input phreege data-base flle phreeqe(f.tdb
mgcald
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 0.0 titz. facter 2.0 eg/mal
jon =size 3.0 a hydr. number a.
3 chemizal elements
1.000 mg 1.000 ¢ 3.040 o

3 species in reaction

-1.000 mgecold 1.00 mg+2 1.00 co3d-2

* lag k gzid (0-25-60-100/150-200-250-300 <
-2.8328 -2.9811 -3.2092 -3.4839
-3.8325 -4.1766 500.0000 500.€000

* delvr grid (0-25-60-100/150-200-250-340 ¢}
0. 0. a. Q.

o. a. a. 0.
* input phreege data-base flle phreeged0.tdb
+

mghcod+ )
entered by a.nevama date 19951/01/01
souzrce phreeqge : quality uanknown
charge 1.0 eitr. fackor 1.0 eq/mol
ion size 3.0 a hydz. humber [
4 chemical elements
1.000 mg 1.000 h 1.000 ¢
3.000 o
4 species in reaction
=1.000 mghcao3d+ 1.00 mg+2 1.00 h+
1.00 co3~2
b log k grid (0-25-60-108/150-200-258-300 c)
~11.6799 ~11.3971 =11..326% -l1l.5518
-12.1227 =12.8986 S500.0000 500.3000
* delvr grid (0-25-60-100/150-200-250-300 <
2. 0. a. 0.
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a. a. a. Q.
* input phreege data-base flle pureeqe00.tdb
A e e A A A e T T T T i g oy o e e e e i et

mgsod
entered by a.neyama date 1991/01/01
source phreege quality unk:AGwn
charge 0.0 tite. faetor 6.0 eq/mal

lon size 3.0 a
3 chemical elements

hydz. number a.

1.000 my 1.000 s 4.000 e

3 species in reactlon

=1.000 mgso4 1.00 mg+2 1.00 sod-2

* log k grid {0-25-68-100/150-200-250-300 <)
-2.)156L ~2.2504 -2.3578 -2.45583
-2.553L -2.6286 500.0000 500.00400
* delvr grid (0-25-60-100/150-200-250-3040 <)
4. a. g. 0.
0. 0. 6. 0.
* input phreege data-base file phreegedG.tdb
- —

mgpod-
entered by a.neyama
source paureege
charge =1.0
ion size 3.0 a
3 chemical elements
1.000 mg 1.000 p 4.04d0

date 1991/0L/40L1
guality unknown
titr. factor 2.0 eq/mol
hyde. number 0.

* log k grid {0-25-60-100/150-200-250-300 <)
-1.5064 -1.8200 -2,1799 ~2,5086
-2.8321 -3.0872 500.0000 500.0400
* delvr grid (0-25-50-140/150-200-250-200 e}
a. 0. 0. a.
0. a. 0. 0.
* input phreeqe data~base file phreeged0.tdbh

a
3 species in reaction
=1.000 mgped- 1.00 mg+2 1.00 pod-3
* laog k grid (0-25-50-100/150-2060-250-300 <)
-5.3816 -5.5850 -6.8277 ~7.0457
~7.2603 -7.4285 500.0008 500.0000
* delvr grié {0-25-80-100/150-200-250-300 <2
0. 0. a. 0.
a. 0. g. a.
* input phreege data-base file phreege00.tdb
mghpod
entered by 2.neyama dake 1951/01/70L
source phreege gquality unknown
charge Q.0 titr. factor 1.0 eg/mol
ion size 2.0 a hydr. number gd.
4 chemical elements
1.008 mg 1.000 & 1.000 ¢
4.000 o
4 species in reaction
=1.000 mghpo4 1.00 mg+2 1.40 h+
1.00 po4-3 -
L] log k grid (0-25-60-1400/150-260-250-300 <)
-15.2314 ~-15.2160 -15.1983 -15.182]1
-15.1662 -13.1535 500.00d0 500.00040
* delvr grid (0-23-60-140/150-200-250-304 <)
. a. (L 0. a.
Q. ; 0. oL 0.
* input phreege data-base £ile phreegedl.tdb
mgh2pod+
entered by a.neyama date 1891/01/01
source phreeqe quality unknown
charge i1.0 titr. factor 0.0 eq/mol
fon size 3.0 a hydr. number a.
4 chemical elements
1.060 mg 2.000 b 1.080 p
4,900 o
4 species in reaction
-1.000 mgh2pod+ 1.00 mg+Z 2.00 h*
1.00 po4-3
* Log k grid {(0-25-850-1GQ0/l50-200~25Q~30C <)
-21.1411 =21.0660 -20.97%7 -20.3018
-20.8235 -20.74624 500.000Q0 500.0000
= delvr grid {0-25-60-100/150-~-200-250-300 <}
o. 0. a. 0.
g. 0. 0. 0.
* input phreeqge daka-base file phreeqe00.tdb
+
mgf+
enteraed by a.neyama date 1991/0r/01
source phreege quallty unknown
charge 1.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 mg 1.00a £
1 species ln reactien
-1.4600 mgf+ 1.00 mg+2 1.080 £-

nacod-—
entered by a.neyama date 1991/01/01
source phreege i quality unknown
charge -1.0 titr. factor 2.9 eg/mal
ion size 3.0 a hydr. number 0.
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: 3 chemical elements

1.000 na 1.080 ¢ 3,000 o .
3 species in reaction
=1.000 pacold- 1.00 na+ 1.00 eo3=-2
* log k grid {0-25-50-108/150-200~250-300 ) _ -
~0.6702 -1.2680 =1.9542 -2.5809 :
-3.1975 ~3.6839 500.0006 500.0000 -
* delvr grid (0-25-60-100/150-200-250-390 )
. - . . t
a. a. o. Q. 3 N
* lnput phreege data-base f£ile phreeqge00.tdb "
-
nahecald "
entered by a.neyama date 1991/01/01
sgurce phreege guality unknowm
charge Q.0 titr. facter 1.0 eq/mol 3
ion size 1.4 a hydr. number Q.
4 chemical elemenks
1.400 na 1.000 h 1.000 e ' ‘
3.690 o .
4 species in reaction
-1.000 naheal 1.00 na+ 1.0 h+ -
1.08 co3-2
* log k grid (0-25-60-100/158-200-250~-3040 <)
-10.3218 ~-10.Q800 -9.8025 =-9.5430 }
-9.2996 -9.1029 3500.8000 500.0000
L] delvre grid {0-25-50-100/150-200-250-300 ¢)
a. a. g. 0. L
a, g. 0. 0.
* input phreege data-base f£ile phreege00.tdb
+ - X
nasod-
entered by a.neyama date LS91/01/0L
source phreege quali¢y unknown
charga -1.8 titr. factor 6.0 egq/mol -, -
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 na 1.000 s 4.000 o
3 specles in reaction
-1.000 nasafd- . 1.40 na+ 1.00 sod=2
* Log % grid {(d-25-50-10d4/150-200-250-300 <)
-0.6249 -0.7000 -0.7862  -0.3650
-0.94235 -1.0036 500.000Q0 500.0000 B
b delyr grid (0-23-60-10G/150-290-250-300 <}
a. a. g. a.
a. a. 8. 0. v "
* input phreeqe data-base file phreeged0.idb L{ -
*. I .
nahpod— - '
entered by a.neyama date 1991/01/01
spurce phreege quality unknown
charge -1.0 titzr. factor 1.0 eg/mol
ion size 10 a hydr. number a. .
4 chemical elements .
1.600 na 1.006 h 1.000 p < S
4.0¢9 o .
4 species in reaction - -
-1.000 nahpod- 1.00 na+ 1.00 h+ AR
1.00 pad-3 e
» log k grid (0-~25-60-100/150-200-250-300 <} Y
~12.8728 -12.6364 -12.3642 -12.1159 — .
=11.58716 -~11.6790 500.0000 590.0000 - =
] delvr grid (0-25-60-100/150-200-250~300 ¢) AN
a. Q. a. g.
* input phreeqe data-base file phreege0d.tdd -
ksod~ .
entered by a.nevama date 1991/01/01
source phreege guality unknown . -
charge 1.0 titr. factor 0.0 eg/mol .
ien size 3.0 a hydr. number a. *
3 chemical elements
1.000 k 1.000 s 4.600 o
3 speclies in reactlon
~1.000 ksod- 1.00 k+ 1.00 sod-2
* log k grid {0-25-50-110/150-200-250-304 a}
-1.6990 =0.8500 -1.0233 =1.1815
=1.3372 -1.4600 500.0000 500.3000
* delve grid (0=-25-60-100/150-200-250-300 <) -
0. a. Q. 0.
0. 0. Q. 0.
* input phreege data-base £ile phreeqe00.tdb
khpod-
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge -1.0 titr. factar 1.0 eg/mol
fon size 3.3 a hydr. number 0.
4 chemical elements '
1.000 1.000 h 1.000 p
4.000 o e
4 species in reaction
-1.000 khpod- 1.90 k+ 1.00 h+
1.00 po4-3

hd log k grid (0-25-60-101/150-200-258-300 c)
-12.8728 -12.6360 -12.3642 =-12.1159
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-11.8716 -11.5790

500.0000 500.0G40

*  delvr grid (0-25-60-100/150-200-250-3G9 <)

a. g. 0. 0.
* input phreege data-base file phreeqge(0.tadb -
faah+
entered by a.neyama date 1991/01/01
squrce phreege quality unkpewn
charge 1.0 titr. factor 1.0 eg/mal
ion size 3.0 a hydr. number a.
3 chemical elemenks
1.000 fe 1.000 h 1.008 o
4 species In reaction
~1.000 feohr 1.00 fe+2 1.09 hzo
~1.00 ht
* log k grid (0-25-60-100/150-200-250-340 )
10.3856 9.500G B.4833 7.5%552
6.6417 5.9213 500.0080 5006.06¢400
* delvr grid (0-25-60-1060/150-200-250-340 <)
o. e. 0. 0.
o. a. o. a.
* input phreeqge data-base file phreege00.tdb
-
£eoh2
entered by a.neyvama date 19%1,01/01
source bareegs quality unknawn
charge g.0 titr. factor 2.0 eq/mal
ion size 3.0 a hydr. number b.
3 chemical elemenis
1.000 fe 2.900 h 2.009 a
4 species in reagkion
~1.000 feoh2 1.00 fe+2 2.00 h2o
=2.00 h+
* log k grid (0-25-50-100/150-200-250-2400 )
22.4864 20.5700 18.3702 16.3615
14.3847 12.8256 500,0000 504.GQ04
b delvr grid (0-25-60-100/150-200-250-3G0 <)
Q. a. 0. Q.
0. a. a. 0.
* input phreeqe data-base file phreegqel0.tdb
+
feqh3=- . - .
entered by a.neyama date 1951/01/0L
source phreege guality unknown
charge -1.0 titr. factor 3.0 eq/mol
ian size 3.0 a hydr. number 0.
3 chemical elements
1.000 fe 3.000 h 3.004 a
4 species in reacklon
~-).800 feohd=- l.490 fe+2 3.00 h2o
-3.00 h+
* log k grid {0-25-60-100/150-200-250-3040 c)
33.0328 31.0000 28.6666 26.5359
24.4390 22.7853 500.00400 500.030Q00
* delvr grid {(0-25-50-108/1539-200-250-340 ¢}
a. a. a. 0.
g. a. a. 0.
* input phreege data-base £ile phreeqe00.tdhb
fasod
entered by a.neyama date 19%1/01/01
source phreege quality unknown
charge 0.0 titr. faector 0.0 eg/mol
ian aize 3.0 a hydr. number g.
3 chemigal elements
1.008 fe L.40g¢ s 4.000 o
3 species In reacktlen
~1.000 fesod 1.00 fe+2 L.90 se4-2
b log k grid {Q-25-50-100/150-200-250-300 <)
-2.0333 -2.2500 -2.4987 -2.7259
-2.9494 -3.1257 500.0000 500.4000
* delvyr grid {0-25-§0-100/153-200-250-3Q00 &}
0. 0. a. 0.
a. g. Q. a.
* input phreeqe data-base file phreeqe00.tdb
fel{hs)2?
entered by a.neyama date 1591/01/01
source phreege quality unknown
charge 4.0 titr. fackter 2.0 eg/mol
ion size 3.0 a2 hydr. number a.
3 chemical elements
1.000 fe 2.000 s 2.090 b
5 specles in reaction
-1.000 £feths!?2 1.00 fe+2 2.90 so4-2
2.00 h+ =4.00 o2(g)
* log k grid (§-25-60-100/15¢-200-250-300 o}
279.8622 256.1l612 229.2210 204.9236
18l.3664 163.0595 500.0000 540.940900
= delvr grid (0-25-88-100/150-200-250-300 c)
. . a. a.
0. 0. a. Q.

* input phreege data-hase file phreege00.tdb

———

felhs)3-
entered by a.neyama

date 19931/01/01
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source phreege quality unknown

chazge -1.0 titr. factar 3.0 eq/mal
ian size 3.0 a nydr. number 0.
3 chemical elements
1.400 £e 3.000 s 3.000 h
5 species in reaction -
-1.000G fethald- 1.00 fe+2 3.00 so4-2
3.00 h+ =5.00 oZig)

* log k grid (0-25-60-100/156-200-~250-300 )
422_2312 386.6798 346.2596 309.8234
274.4878 247.0874 500.6000 500.0000

* delvr grid (0-25-50-100/150-200-250-300 <)

. a. 0. 0.
0. 0. a. a.
* input phreege data-base file phreeqge(d.tdb
+
fehpad
entered by a.neyama date 19%1/01/01
source phreeqe quality wnknesm
charge g.0 titr. factor 1.9 eq/mal
ion size 3.0 a hydr. number Q.
4 chemleal elements
1L.000 fe 1.900 h 1.000 p
4.000 o
4+ species in reaction
~1.000 fehpos 1.90 fe+2 1.00 h+
1.00 po4-3

* log k grid (0-25-50-106/150-200-250~300 <}
-16.1828 -15.9450 -15.6742 -15.4259
-15.18156 =14.9485%0 50Q.0000 500.0000,

- dalvr grid (0-25-60-100/150-200-250-300 <}

a. a. g. a.
a. a. a. a.
* input phreege data-base file phreegeld.tdb
fehipad+
entered by a.neyama date 1991/0L/01
saurce phreeqge eguality unknown
charge 1.0 titr. facter 3.0 eg/mol
ion size 3.0 a hydr. number a.
4 chamical elements
1.000 fe 2.000.h 1.000 p
4.000 o )
4 species in reaction
-1.000 £feh2pod+ 1.00 £e+2 2.00 h+
1.00 pa4-3 -

* log % grid (0-25-60-1060/150-200-250~330 <)
-22.5562 -22.2530 =-21.9048% -21_5871
~21.2743 =-21.0276 500.0000 5G3.0040

* delvr grid (0-25-60-100/150-208~250-30¢ <)

0. Q. a. 0.

a. a. a. a.
* input phreeqe data-base file phreeqe(0.tdb

fa+3
entered by a.neyama date 1991/41/01
source phreege quality unknown
charge 3.o titr, factor 0.0 egq/mal
lon size 3.0 a hydr. number 0.
1 chemical elements
1.000 fe
5 speclies In reactien
~1.000 fe+3 1.00 fe+2 0.25 o2ig}
~#.50 h2a 1,00 h+
* log % grid {0-25-50-100/150-200-230-340 <}
-%.0585 ~7.7437 -6.2511 -4.907%
~3.56066 -2.6004 5006.0000 500.0000
~ delvr grid {0-25-60-100/150-200-250-304 ¢

a. 0. Q. a.
0. 0. a. - a.
* input phreeqe data-base file phreeqe00.%dh
fach+2
entered by a.neyama date 1991/41/01
source phreeqge guality unknown
charge 2.0 titr. factor 0.0 eg/mol
ian =aize 3.0 a hydr. number a.
3 chemical elements
1.600 fe 1.000 b 1.008¢ o
4 species in reactlon
=-L1.000 feoh+2 1.400 fe+2 0.50 h2a
0.23 ol2lg}

* log k grid {(0-25-50-100/150-200-250-30¢ c)
-6.1727 -5.35557 =-4.8640 -4.2513
-3.6705 -3.2320 500.9000 500.0000

* delvz grid {(0-25-60-14Q/150-200-250-300 )

0. a. o. 0.
a. 0. 0. ag.
# input phreege data-base £ile phreege00.tdb
+
feohl2+
entered by a.neyama date 1591/01/01
saurce phreeqge gquality unknown
charge 1.8 titr. factor 0.0 eq/mol
ion size 3.C a hydr. number 0.
3 chemical elements
1.00¢ fe 2.000 h 2.000 o
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- 5 species in reaction
-1.000 feoh2+ 1.00 fe+2 1.50 hZo
=1.00 h+ 0.23 az{qg)
L log k grid (0-25-60-100/150-200-250-330 c)
-3.3945 -2.0757 -0.5831 0.7508
2.0614 3.0676 500.0000 500.0000
* delvr grid {(0-25-60-100/150-200-250-300 e)

a. 0. g. a.
a. 0. a. 0.
* input phreege data-base file phreegef0,.tdb
+
feoch3
entered by a.neyvama date 1991/0)/0L
source phreege quality unknown
charge 0.0 titr. factor 1.0 eq/mol
ion size 3.0 a hydr. number a.
3 chemical elements
1.000 fe 3.000 h 3.040 o
5 species in reactfon
~1.000 feohl 1.00 fe+2 2.50 h2o
-2.00 h+ 0,25 a2{qg)

* lag k grid (0-25-6§0-140/150-200-250-300 2}
4.5395 5.8543 7.3469 8.59409
9.9914 10.9976 500.4000 500.0000

* delvr grig (0-25-50-190/150-200-250-3040 <}

a. a. 0. a.
* input phreeqge data-base f£ile phreeqge(0.tdh
feahd-
enktered by a.nevama date 193L/81/0)
source pireeqe quality unknown
charge -1.8 tite. factor 2.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
L.00Q fa 4.000 a 4.000 ¢
5 spec¢ies in reaction
-1.000 fechd- 1.00 fa+2 3.30 h2e”
-3.00 h+ 8.25 ol{g)

* lag k grid (0-25-60-100/150-200-250-300 <)
12.5395% 13.8543 15,3469 16.6909
17.9814 18,9976 50G.0004 506.0004

* delvr grid (0-25-50-100/150-200-250-300 <)

0. g. 0. 0.
a. a. 0. G.
* input phreege data-base file phreegelg.tdb
feloh2+4
entered by a.neyvama date 1991/01/C1
sgurce phreege quality unknown
charge 4.4 tikr. fackor 0.0 eg/mol
ion size 3.0 a hydr. number a.
3 chemical elements
2.000 fe . .2.000 b 2.000 o
4 species in reaction )
-1.000 fe2oh2+4 2.00 fe+2 1.08 h2e
0.50 o2{s)

* lag k grid (0-25-60-100/150-200-250-300 c}
-14.2652 -12.5414 -10.5958 -8.8571
-7.1904 =-3.9148 500.0800 500.4000

* delvr grid (0-25-60-200/150-200-250-300 ¢}

a. 0. 0. a.
* input phreeqe data-base £ile phreeqe00.tdh
——
fe3dohi+d
entered by a.neyama date 1991701701
source phreage quallity unknown
charge 5.0 tite. factor 0.0 ag/mol
ion size 3.0 & hydr. numherz 0.
3 chemical elements
3.008 fe 4.600 h 4.690 o
3 species in reaction
-1.000 feloh4+5 1.00 fe+2 2.50 nh2o
=1.00 h+ 0.75 a2ig}

hd log k grid {0-25-50-100/15Q=-200=-250-300 <)
-£9.%120 -16.927F -13.5506 -10.5241
-7.6122 =5.374L 500.0000 500.0008%

b delvr grid {0-25-§0-100/150-200-250~300 <)

0. q. a. a.
0. g. a. a.
* input phreeqe data-base file phreeqge00.tdb
+
fecl+2
entered by a.neyama date 199%1/01/01
source phreede gquality unknown
charge 2.0 titr. factor 0.0 eg/mel
ion size 3.0 a hydr. number Q.
2 chemical elemenks
1.000 fe 1.000 cl
5§ species in reaction
=1.000 fecl+2 1.00 fe+2 1.00 el-
0.25 o2(y) =0.50 hio 1.00 b+

* log k& grid {Q-25-50-100/150-20¢-250-200 <)
=l0.1648 =-9.2257 ~8.1644¢ -7.2141
-6.3012 -5.6006 500.4000 500.0000

* delvr grid (0-25-50-100/150-200-250-300 <)
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o. 0. 0. a.
0. 0. 0. a.
"% input phreege data~base file phreege0Q.tdh

+- —_——

fecll+ .
entered by a.neyama date 19491/41/01
source phreedge quality unknown
charge 1.0 ’ titr. factor 9.0 eg/mol
ion size 3.0 a hydr. number g,
2 chemical elemenks
1.000 fe 2.000 el
6 species in reaction
~1.000 feail+ 1.00 fe+2 2,00 ¢l-
0.25 oZ2ig) -0.50 h2o 1.00 h+

* loyg k grid (0-25-60-100/150-200-25Q-300 <}
-11.180% =5.8757 -8.3a831 -7.0351
-5.7386 -4.732¢ 500.4000 504.0004

* delve grid (0-25-60-140/150-200-258-300 <)

a. 0. a. G.
a. 0. a. G.
* input phreege data—base file phreeqel0.%tdb
*
facll
entered by a.neyama dake 1991701/01
source phreege quality unknown
charge 9.4 titr. fackar 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 fe 3.008 cl
6 species in reaction
=1.000 fecll L.00 fe+2 3.40 el-
0.25 a2ig) =-0.50 h2s 1.30 h+

* log k grid (0~25-60-100/150-240~250-300 <)
-10.1905 -8.8757 -7.3831 -5.3391
-4.7386 -3.7324 500.0000 &00.0000

* delve grid (0-25-50-100/1530=-200=-250~300 )

{. 0. a. a.
. 6. a. .
* input phreege data-base file phreeqe({.tdb
- - N
feso4+
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 1.0 titz, facktor 0.% eq/mol
ion size 3.4 a hydz. number Q.
3 chemical elements
1l.0a0 fe 1.00¢ s 4.008 o
6 species in reaction
=1.000 fesod+ 1.00 fe+2 1.00 so0d-2
4.25 alig) -¢.50 h2a 1.00 h+

* log k grid (0-23-60-100/150-200-250-300 <)
-12.7081 ~-11.6657 -10.4742 -9.4052
-3.3752 =7.5824 500.0000 500.00900

* delvr grid (0-25-60-100/150-200-250-300 c)

G. Q. 0. 0.
Q. a. 0. a.
* input phreeqge data-pase £ile phreeqel0.tdb
-
fesgdl-
entered by a.neyama date 1391701701
saurce phreege gquality unknown
charge -1.0 tite. faatar 0.0 eg/mol
ien size 3.0 a hydr. number 0.
3 chemical elements
1.000 fe 2.000 s 8.800 o
6 speclies in reactjion
-1.000 fesad2- 1.40 fe+2 2.00 so4-2
0.25 a2(g} ~-0.50 h2ae 1.60 h+

* log k geid (3-35-80-10Q/)50-200-250-300 <)
-14.1719 -13.1657 -12.0274 -11.0063
=10.0248 -9.2655 500.0000 500.000Q

* delvr grid (0-25-60-1400/150-200-250-3Q0 ¢}

0. g, g. 0.
a. a. 2. g.
* input phreeqge data-base file phraeeqefd.tdb
£ehpod+
entered by a.nevama date 1991/01/01
sgurcae phreeqe quality unknown
chargae 1.0 tite. factor 1.0 eq/mol
ion size 3.0 a hydr. number Q.
4 chemical elements
1.000 fe L.000 k 1.000 p
4.000 o
6 species in reaction
-1.000 fehpo4+ 1.00 fe+2 2.00 h+
1.00 pod-3 0.25 o2({g} ~$.50 hlo

* log k grid (0-25-64=-100/150-200-250-300 c)
-26.6809 -25.5157 =24.1%48 ~-23.0076
-21.8614 =-20.9770 500.0080 500.900C

* delvr grid (0-25-50-100/150-200-250-300 <3

a. a. g. 0.

q. g. Q. o.
= japut phreeqe data-base file phreeged0.tdb
¥

fehlp+2
entered by a.neyama date 1$91/01/0L
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source phreege guality unknown

charge 2.0 . titr. Zactor 0.0 eg/mol
jon size 3.0 a hydr. number 0.
4 chemieal elements
1.000 fe 2.000 h — l.ogo p
4.000 o
6 species in reactian
=1.000 fehlp+2Z 1.00 fe+2 3.00 h+
1.00 posd-3 0.23 ol2ig) —-0.38 hle

* log k grid (0-25-50-130/150-200-250-300 <2
=34.3437 -32.7257 -30.8850 -25.2232
-27.6098 -26.3570 3500.0000 500.4000

* delvr grid (0-25-§0-100/150-200-250-300 <)

a. 0. a. a.
a. a. o. a.
* input phreege data-base file phreeqed.tdb
&
fef+2
entered by a.neyama date 1991/0L/01
source phreeqge gquallity unknown
charge 2.0 titr. factor 8.0 eg/mal
ion size 3.0 a hydr. number 0.
2 chemical elements
1.000 fe 1.000 £
4 specles in reactian
-1.000 fef+2 1.00 fe+2 L.00 £-
0.25 a2i{g} -0.50 hio 1.00 h+

* log k grid (0-25-60-100/15{0-200-254-300 c}
~15.1093 -13.9757 -12.6910 -~-11.3536%
~10.4232 ~9.5644 9500.0000 500.000C

= delvr grid (0-25-50-100/150-200-250-300 <)

0. 0. a. a.

a. o. a. a.
* input phreeqe data-bhase file phreege0.tdb
[ T —
fef2+
entered by a.neyama date 1991/01/0%f
source phreege guality unknovm
charge 1.0 tity. factor 0.0 eg/mol
joen size 3.0 a hydr. number 0.
2 chemigal elements
1.000 fe 2.000 £
& species in reaction
-1.000 fef2+ ey 1.00 fe+l 2.00 f£-
0.25 o2{g) . -0.50 hio 1.00 a+
* lag k grid (0-25-50-100/150-200-258-300 &) .«

=19.5751 =-18.5757 ~-17.445] -16.43]3
-15.4563 -14.7066 500.0000 5060.0000
* delvr grid (0-25-60-100/150-200-2506-300 <}

0. 0. 0. 0.
ag. a. 0. 0.
* input phreeqe data-base file phreeqgel0.tdb
fefl :
entered by a.neyama date 1991/01/0L
source phreeqge quality unknown
charge g.a tikr. factor 0.0 eq/mol
ion zize 1.0 a hydr. number 0.
2 chemical elements
1.000 fe 3.000 £
§ species in reaction
=1.000 fefl 1.00 fe+2 3.04 £-
0.25 o2{qg) ~0.50 h2e 1.0¢ h+

* log k grid (0-25-§0-100/150-200-250-300 c)
-22.6982 ~21.74357 =20.5690 ~19.7047
-18.7779 -18.0664 500.0000 500.0G640

e delvr grid (0-25-60-100/150-200-250-303 <)

G. 4. 0. a.
0. a. a. a.
* input phreege data-base file ghzeegeGi.tdb
+
rnoh+
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 1.0 - kite. facter 1.0 eg/mel
ien aize 3.0 a hydr. number a.
3 chemlical elements
1.000 mn 1.000 h 1.000 o
4 species In reaction
~-1.000 mnoh+ 1.00 mn+2 1.40 h2o
-1.00 b+

* iog k grid (0-25-606-106/150-280-250-3400 ¢
11.5561 10.5900 9.4811 8.4685
7.4719 §.6860 500.0000 500.0000

* delvr grid {0-25-60-100/150-200~-250=-360 <)

0. 0. 6. 0.
0. 0. 0. a.
* input phreeqe data-base file phreeqeld.tdb
+
mnohd-
entered by a.neyama date 1891/01/01
source phreege quality unknewn
eharge -1.0 titz, factor 3.0 eg/mol
fan size 3.0 a hydr. number ad.
3 chemical elements
1.630 mn 3.000 h 3.000 o

4 species in reactlon
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~1.009 mnoh3- 1.90 mn+2
=3.00 h+
* log k grid {0-25-60-100/150-209-250-300 <)
34.8400 34.80060 34.80Q0 500.0400
500.0403 500.0009 590.0060 500.040C
* delvr grid (D-25-50-100/150-200-250-380 <}
. . 0. a.
g. g. e. c.

* input phreege data-base f£ile phreeqe00.tdd

r————
mnel+
entaered by a.neyama
saurde pireege

3.00 k2o

date 1981/0Ll/01
quality unknown

charge 1.0 tite. factor 0.0 eg/mol
ien size 3.0 a hydr. number 0.
2 chemical elements
1.06006 rn £.0600 cl
3 species in reactien
-1.000 mnel+ L.09 mn+2 1.00 cl-
® Log k grid (0-25-60-100/150-200-250-300 o)
-0.6070 -0.60749 -0.6070 3540.0400
540.0000 5449.000d4 340.0000 5940.0Q00
= delvr grid (0-25-50-100/150-200-250-300 <}
G, Q. a. Q.
a. B. a. d.
* input ohreege data-base £ile phreeqeld.tdb
mncl2
entered by a.neyama date 1391/01/01
source phreege gquality unkneown
charge Q.0 tite. factoer 0.5 eq/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 mn 2.080 el
3 species in reaction
-1.900 mnel2 1.00 mn+2 2.08 cl-
* log & grid (0-25-60-100/150-200-250-300 e)
-4.0410 -7.0418 -0.@8410 500.04000
500.0040 506.0006 5040.0000 549.0400
b deivr grid (0-25-50-100/150-200-250-3C0 c}
0. a. 0. 0.
a. a. Q. G.
* input phreege data-base file phreege00.tdd
mnelli-
2ntered by a.neyama date 1991/01/01
source phreege guality unknown
charge <=1.0 - Litz. factor 0.0 eq/mol
ion size 3.0 a hydr. number a.
2 chemieal elements
L.000 mn 3.000 el
3. species ln reaction
=1.000 mncld- 1.00 mn+2 3.506 ci-
* log k grid (0-25-50-100/150-200-250-300 <)
0.3050 6.3050 06.3050 500.0600
500.0000 500.4d000 500.0000 504.0000
* delvr grid (0-25-§0-100/150-200-250-3G0 <)
. a. a. o.
a. Q. 0. c.
* input phreaqge data-base file phreege00.téb
mnhead+
entered by a.neyama date 1391/01/01
sgurce nhreege quality unknown
charge 1.0 titr. factor 1.0 eq/mol
ion size 3.0 a hydr. numberz a.
4 chemical elements
1.900 mn 1.069 ¢ 3.060 o
1.000 &
4 species in reaction
~1.000 mnhco3d+ 1.00 mn+2 1.00 col3-2
1.00 h+
* log k grid (0-25-50-100/150-200-250-3G0 <}
-11.8418 -11.5000 -1).3225 -11.0690
-i0.8196 -10.5229 500.0000 500.0000
L] delvr grid (0-25-50-100/150-200=-250-309 <)
. . a. 6.
0. ag. a. a.
* input phreeqge data-base file phreeqe00.tdb
+
mnsod
entered by a.neyvama dake 1991/01/01
saurce phreegs quality unknewn
charge Q.4 titr. facter 0.9 egq/mol
jon size 3.0 a hydr. number 0.
3 chemical elements
1.000 mn 1.000 s 4.000 o
3 species in reaction
-1.000 mn=o4 1.00 mn+*#2 1.00 sqd~2
* log k grid (0-25-50-100/150-200-250-309 e}
=-2.1144 -2.2600 -2.4271 -2.3797
-2.7298 -2.8483 500.9000 3500.00400
* delvr grid {0-25-60-100/150-200-250-300 c)
a. 0. a.

a. 1]

q. g. )
data-base £ile phreege00.tdb

= input phreeqe

fmm———————

E-20



mn{nedl2

entered by a.neyama date 1991/01/01
source phreege guality unknawn
charge 0.0 titr. factor 0.0 eg/mol

lon size 3.0 a hydr. number a._
3 chemical elements
1.000 mn 2.000 n £.000 &

3 gpecies In reaction

-1.000 mnine3)2 1.00 mn+2 2.00 nod-

* log k grid (0-25-60-L00/150-200-250-300 <!
-0.6266 -0.6000 ~0.5685 -0,3417
-0.5143 -0.4925 500.0000 500.0000

* delvr grid (0-25-6a-100/150-200-250-300 <)

0. 0. . 0.
G. g. a. a.
* input phreege data-base file phreeqed0.tdb
mnf+
entared by a.neyama date 1991/01/01
source phreege quality unknown
charge 1.0 titr. factor 0.0 egq/mal
lon size 3.0 a hydr. number Q.
2 chemical elements
1.000 mn l.000 £
3 species in reactian
~L.00Q mnf+ 1.00 mn+2 l.og¢ £-
* log k grid (0-25-560-100/150-200-259-300 <}

-0.8500 -0.8500 -0.8500 500.0000
500.9400 500.0000 500.0000 504.0000
* delivr grid (0-25-§0-1400/154-200-253-300 <}

0. a. a. a.
* input phreeqe data-base file phreeqe00.tdb
-
mn+3
entered by a.neyama date 1991/01/01
source phreeqe quality unknown
charge 3.0 titr. factor 6.0 eq/mol
ion size 3.0 a hydz. number G,
1 chemical elements
1.000 mn
S5 species in reacticn
=1.4000 mn+3 1.00 mn+2 0.25 a2ig)
~F.50 h2a 1.00 h+

* log % grid {0=-25-50-100/150-200-250-300 ¢)
4.47389 4.7313 5.0142 5.2460
5.4558 5.6019 500.00400 3504G.0000

* delvr grid (0-25-60-100/150-200-250-300 <)

Q. 0. a. 0.
0. a. 0. g.
* fnput phreeqe daka-base file phreege00.tdb
+
mnad-2
entered by a.neyama date 1991/01/01
source phreeqe quality unknown
charge -2.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 mn 4.000 o
5 specles in reaction
=1.000 mno4-2 1.00 mn+2 2.00 h2o
-4.00 h+ 1.00 o2{g)

* leog k grid (0-25-60-100/150-200-250-300 <)
37.4583 35.3372 32.83540 i0.4744
28.08625 26.49825 500.0000 500.004090

* delvr grid (0-25-50-100/150~200-250-3482 <)

0. 0. Q. Q.
* input phreege data-base file phreegel0.téh
+
mnod-~ .
entered by a.neyama date 1991701701
source phreege qualikty unknown
charge -1.0 titr. faator 0.0 eg/mal
lon size 3.0 a hydr. number 0.
2 chemical elements
1.200 mn 4.800 a
5 species In reaction
=1.000 mnod— 1.00 mn+2 1.50 h2e
=3.00 h+ 1.25 a2ig)

- log k grid (0-25-64-100/150-200-250-300 <)
25.86565 23,9455 21.6578 19.4736
17.2135 15.3335 500.0000 500.0000

* delvr grid (0-25-60-100/130-200-250-300 )

. . a. o.
0. 0. Q. a.
= input phreege data-base file phreegeidl.tdb
aloh+2
entered by a.neyama date 1991701701
zource phreeqge guality unknown
charge 2.0 titr. factor t.0 eg/mol
ion =ize 3.0 a hydr. number g.
3 chemical elements
1.004 al 1.000 h 1.000 o
4 species in reaction
=1.000 aloh+2 1.00 al+3d 1.00 h2o

E-21



-1.00 h+
* log % grid (0-25-50-109/L50-200-250-300 <)
5.7884 4.9300 4.0736 3.2368
2.4132 1.753% 5Q0.0d00Q0 500.00064
* dalvr grid (0-25-60-106/150~200-250-300 <) _
a. a. 0. a.

a. a. 0. a.
* input chreege data-base file phreeqeld.tdh
alonZ+
entered by a,.neyama date 1931/01/01
socurce phreege gquallty unknown
charge 1.0 titr. factor 0.0 eq/mol
ian size 3.0 a hydr. number 0.
3 chemical elements
1.400 al 2.900 n 2.000 o
4 species in reaction
-1.000 alch2+ 1.00 al+3 2.00 h2a
-2.00 h+

* log k grid {(0-25-60-100/150-200-250-300 c)
1g.1400 10.1060 10.1090 500.0000
500.0000 ©5Q0,0009 S00.0000 500.0000

" delvr gzid (0-25-50-100/150~200-250-300 <}

0. 4. 0. 0.
Q. 0. 0. 0.
4 input phreege data-base file phreeqgeG0.tdb
aleon3
entered by a.nevama date 1991/01/41
source phreege quality unknown
charge 4.0 titr. factor 1.6 eg/mol
ton size 3.0 a hydr. number 0.
3 chemiecal elemenks
1.000 al 3.00C¢ h 3.4040 o
4 species in reaction
=1.000 alchld 1.00 al+3 3.00 hlo
-3.00 &h+

* log k grid (0-25-50-100/150-200-250-300 c}
16.0000 16.0000 15.0000 500.0000
500.000G¢ 500.9000 3500.0000 SCGO0.04000

* delvr grid (0-25-60-100/150-200~-250-300 &)

0. a. a. d.
a. 0. a. g,
* input phreege data-base file phreegel0.tdb
- -—
alohd4-
entered by a.neyama ' date 1991/01/01
sgurce phresege quality unknown
charge -1.9 titr. £factor 2.0 eq/mol
lon size 3.0 a hydr., number a.
3 chemical elements
1.400 al 4.000 h 4,000 o
4 species in reaction
~1.080 alohd- 1.00 al+3 4.00 kio
-4.90 h+

* log k grid {0-25-50-109/150~200~250-300 c)
25.9559 23,0000 18.6070 16,5087
13.45395 11.0547 500.0000 500.0000

* dalvr grid (0-25-60-100/150-200-250-300 c)

0. a. 0. G.
a. a. 0. 0.
* input phreeqe data-base £ile phreege00.tdb
alsog+
entered by a.neyama date 1591/01/01
source phreeqe - guality unknown
charge L.0 titr. factor 4.0 eq/mol
ien size 3.0 a hydr. number 0.
3 chemical elements
1.000 al L.408 s 4.060 o
1 species in reaction
~1.00¢ also4+ 1.00 al+3 1.09 sad-2

= log k grid {0-25-80-100/150-240-2506-300 <)
-2.8758 -3.0200 =-3.1856 ~3.3368
-3.4856 -3,6029 500.0000 500.0000

» delvr grid (0-25-50-100/150-200-250-300 c}

0. g. Q. a.
a. 0. a. a.
* input phreeqge data-base f£ile phreeqed0.tdb
2lscd2-
entered by a.neyama date 1991/01/01:
source phreege quality unknown
charge -1.0 titr. factor 0.9 egq/mal
ian size 3.0 a hydr. number ag.
3 chemical elements
1.000 al 2.000 g 8.000 o
1 species in reaetion
=1.000 alsod42- 1.00 al+3 2.00 so4-2

* log k grid (0-25-60-100/150-200-250-300 <)
~4.7295 -4.9200 -5.1387 -5,3384
-5.5350 -5.6900 500.0000 540.0900Q
* delvr grid (0-25-§0-100/150~-200-250-300 c)
8. a. a. a.
0. a. 0. a.
* input phreeqe data-base file phreeqe00.tdb
-
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alf+2z

entered by
seurce

charge

ilon size

2 chemical
1.400 al

3 spacies

a.neyama date 1991/01/0C1
phreege quality unknown
2.0 titr. factor 0.0 eq/mal
3.0 a hydr. number 0.
elements
L.000 £
in reaction

-1.000 alf+2 1.00 al+3 1.00 £-
* log k grid (0-25-50-100/150-200¢-250-300 <)
-7.03100 -7.0100 -7.0100 500.0000
500.0000 500.0000 S500.0000 50Q0.0000
* delvr grid (0-25-60-100/150-200-250-300 <!}
. a. a. a.
a. a. a. 0.
* input phreeqge data-base file phreeqe0d.tdb
+
alfz+
entered by a.neyama date 1931/01/01
source pareeqge quality unknown
charge 1.0 titr. factor 0.0 eg/mol
jon size 3.0 a hydr. number Q.
2 chemical elements
1.000 al 2.000 £
1 species in reaction
=1.000 aliz+ X.00 al+l 2.00 £-
* log k grid (0-25-60-100/150-200-250-300 <)
-11.4082 -12.7500 -14.2902 -15.6966
-17.0807 -18.1723 544.0000 500.4000
* delve grid {0-25-60-100/150-200-250-300 )
0. a. g. 0.
* input phreege data-base £ile phreeqef0.ktdb
[ S
alfl
enterad by a.neyama date 15%1/01l/0L
source phreege quality unknpown
charge 0.0 titr. fagtor 0.0 eq/mol
fon size 3.0 a hydr. number 0.
2 chemical elements
L.0g0 al 3.000 £
3 species in reaction
~1.600 alfl 1.00 al+l 3.00 £-
* log k grid (0-25-60-100/150-200-250-380 <)
-16.8523 -17.0206 -17.2125 -17.3883
-17.5613 =17.6978 500.0000 500.0040
* delvr grid (0-25-60-100/1.50-~200-250-300 c)
N a. M a. 0. a.
. 0. a. a.
* input phreeqe data-base file phreegelf.tdk
+
alfi-
entered by a.neyama date 1391/01/01
source phreegse quality unknown
charge -1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 al 4.000 £
3 speclas in reaction
-1.000 alf4- 1.00 al+3 4.00 £~
* lag k grid (0-25-50-100/150-204-250-300 <)
~19.7290 =-19.7200 -19.7200 504.40004
500.0600 5C0.0000 500.0000 500.00040
* delvr grid {0-25-60-108/150-200-250-300 &)
. a. a. a.
Q. a. o. G.
* input phreeqe data-bhase £ile phreeqedf,.tdh
baoh+
entered by a.neyama date 1993/01/01
saurce phreege guality unknown
charge 1.0 titr. factor 1.0 eg/mol
ion size 3.0 a hydr. number Q.
3 chemical elemenks
1.0600 ba 1.000 h L.000 a
4 species in reaction
=-L.000 baoh+ 1.00 ba+2 1.00 h2a
-1.40 h+
* log k grid (0-25-60-100/150-200-250-300 <}
14.3707 13.3580 12.1956 11.1341
Fg.0894 9.2655% 500.0000 500.0000
* delvr grid (0-25-60-100/1506-200-250-300 =?
. G. 0. Q.
a. G. 0. a.
* input phreeqe data-hase file phreege00.tdh
>
sroh+
entered by a.neyama date 19%1/01/Q1
saurse phreege guality unknown
charge 1.0 titr. fagtor 1.0 eqg/mol
ion size 3.0 a hydz. number a.
3 chemical elements
1.000 sx L.000 h 1.040 o
4 species in reaction
-1.000 srohk+ 1.00 sr+2 1.00 h2o
-1.00 h+

* log k grid

{0~25-60~1400/150-200-250-300 e
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14.1505 13.1780 12.0618 1l.0425
10.0393 9.2482 580.0000 500.0Q000
* delvr grid (0-25-60-100/150-200-250-300 <)

0. 0. a. 0.
0. a. a. 0.
* input phreege data-base f£ile phreege(0.tdb
+
srhead+
entered by a.neyama date 1991/01/01
source phreege guality unknawn
charge 1.0 titr. factor 1.3 eg/moal
lon size 3.0 a hydrz. number Q.
4 chemical elements
1.900 sr 1.008Q0 ¢ 3.900 o
1.000 h X
4 species in reacktion
-1.000 srheold+ )l.08 s=z+2 1.00 co3-2
1.00 h+

* log k grid (0-25-60-100/150-290-250~340 o)
-31.4413 -11.5132 -11.8486 -12.4547
-13.4298 -14.5679 500.0000 50C.0090

* delvr grld {0-25-60-100/150-200-250-30¢ =)

Q. a. 0. Q.
0. a. 0. a.
* input phreege data-base file phreege00.tdb
srcod
entared by a.neyama date 1991/01/01
saurce phreege quality unknown
charge 6.0 titr. factor 2.0 eq/mol
ian size 3.0 a hydr. numbecr a.
3 chemical elements
1.008 sr 1.000 © 3.000 o
3 species in reaction
~1.000 sreol 1.00 sz+2 1.90 eo3-2

* log k grid {(0~-25-60-100/150-200~250~300 <)
~2.4844 ~2.805L -3.2540 =-3.7670
~4.4083 -5.04986 500.0000 500.0003

* delvr grid (0-25-5§0-100/150-200-250-300 c)

Q. a. a. 0.
a. o. 2. a.
* input phreege data-base file phreegedl.tdb
- -
srsad .
entered by a.neyama date 1991/01/01
source pareeqge quality unknown
charge ag.o titr. factor 0.0 eg/mel -
ion size 3.0 a hydr. number Q. .
3 chemical elements
1.000 sr 1.000 s 4.000 o
3 species in reaction
=1.000 srsof 1.00 sc+2 1.00 sod-2

* layg k grid (4-25-50-104/150-200-250-300 <)
-2.4427 -2.5540 -2.6732 =-2.78587
-2.8965 -2.5838 500.0000 500.0000

* delvr grid (0-25-64-100/150-200-250-300 <}

a. Q. a. g.
a. 0. a. 0.
* input phreege data-base f£ile phreege(0.tdb
o ——
lisod-
entered by a.neyama date 19%1/01/01
squrce phreege quality unknown N
charge =1.0 titr., factor 0.0 eg/mol
ion size 3.0 a hydr. number .
3 chemical elements
1.000 11 1.9040 = 4.000 o
3 species in reaction
~31.000 lisod4- 1.0 1li+ 1.00 sod-2

x log k grid (0-25-68-100/150-200-250-300 c)
-0.56400 -0.6430 -0.5400 500.0000
500.0000 590.0000 500.0600 590.0000
» delvr grid (06-25-80-100/150-200-250-300 <)
0. a. 0. o.

8. G. Q. o.
* input phreeqe data-base £ile phreeqe00.tdb

io3=-
entered by a.neyama date 1851/01/01
saurce phreege quality unknewm -
charge -1.0 tite. faector 0.0 eq/mol
ion size 3.0 a hydr. number 0.
2 chemical elemenis
1.000 i 3.000 o
3 species in reastien
=1.000 io3- 1.00 i- 1.50 o2i{g)

* log % grid {0-25-60-100/150-200-230-300 <)
-26.2111 -14.2972 ~0.7212 500.04000
500.000¢ 500.0000 500.0000 504.0080

* delvr grid (0-25-60-100/153-200~-250-300 <)

0. a. . .
0. Q. 9. 0.
* input phraege data-base file phreege00.tdb
(uo2l)3ic
entered by a.neyama date 1991/61/01
source phreege guality unknown
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charge =6.0 titr. factor
ion size 3.0 a hydr. number
3 chemical elements

6.000 ¢ 24.000 o

& species in reaction

-1.3800 (ual)ifc 6.00 col=2
3.00 hio -6.00 h+

* log k grid {(0-25-60-100/150-200-250-300
~157.64L5 -151.5492 -144.5555 -138.474
-132.5240 -127.%481 500.0008 5040.000

- delvr grid {0-25-60-10Q0/150-200-250-300

Q. 0. g. 0.

0. a. 0. 0.
* input phreege data-base file phreagel0.tdb
+

0.G eg/mel

3.430 u
3.00 u+a
1.50 o2(g)

<)

2

0

cl

{ue2)iie
enktered by a.neyama
sourece phreege

date 1991701701
quality unknown

charge 1.0 titr. factor 0.0 eq/mol
isn size 3.0 a hydr. number 0.
4 chemical elements
1.000 & 13.000 o 3.000 u
5.000 h
8 spe¢ies in reaction
~1.000 (uol}3lao 1.00 so3-2 3.00 u+g
7.00 hio -9.,00 h+ 1.50 o2{g)
" log k grid (0-25-60-100/150-20G=-250-300 ¢)
=110.2401 -98,32582 -84.7502 500.0008
500.0Q00 500.0000 500.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 <)
ﬂ. a. a. 0.
a. a. 0.
* input phreeqe data-base flle phreegel0.tdb
[ ———
co2lag)
entered by a.neyama date 1991/0L/G1
source phreege quality unknown
charge &.0 titr, factor 0.C egq/mal
ion size 3.0 a hydr. number .
2 chemical elements
1.000 ¢ 2.900 o
4 species in reaction
=1.9G0 co2(ag) 1.00 co3-2 -1.00 h2o
2.00 h+
* log % grid (D-25-64-100/150-200-250-300 <)
-17.0637 ~16.6810 -16.2417 -15.8405
=15.4457 -15.1343 500.90000 500.Qa300
* delvr grid (0-25-50-100/1540-200-250-300 <)

a. Q. g. 0.
0. 0. 0. 0.
* input phreeqge data-hbase file phreegef.tdb

uf{eaj g~
entered by a.neyama
source phreege
charge -4.0 titr. factor
ion size 3.0 a hydr. numberz
3 chemical elements

4.000 e 12.900 o
3 specles in reaction
-1.000 uicoldig- .00 =03-2

x leg k grid (0-25- 50—1Uﬂ/150 -200-250-300
-35.1320 -35.1320 =-35.1320 3500.000
500.0000 540.0000 500.9000 S00.000

x delvr grid (0-25-68-104/150-200-250-300

a. a. 0.
* input phreege data—base £ile phreeqge00.tdb

date 1391/01/01
guality unknown

0.0 egq/mol
0.
1.000 u
1.0C u+s
c)
0
a
c)

u(cc])S-
entered by a.neyvama
source phreege

date 1991701701
quality unknown

charge -6.0 titr. factor 0.8 eg/mol
ion size 3.0 a hydr. aumber .
1 chemical elements
5.000 ¢ 15.000 o 1.00¢ u
3 species 1in reaction
~1.000 u{cold)i-— .00 eco3-2 1.00 u+4
o log k grid (0-25-60-100/150-200-250-300 <)
-34.3368 -34.0160 -33.6477 -33.3115
-32.9805 =-32.7195 540.0000 500.0000
* delvr grid (0-25-60-100/154-200-250-300 <)
0. a. 0. 0.
a. a. 0. 0.
* input phreege data-base file phreeged0.tdb
uoztcol)
entered by a.neyama date 1991/01/01
source phreeqe quality unknown
charge -2.0 kitr. factor 0.0 eq/mol
ion size 3.0 a hydr. number o.
3 <¢hemical elements
2.000 o 8.000 o 1.006 u
& species In reaction
-1.000 wo2{cold) 2.00 cold-2 1.00 u+d
1.490 h2e -2.00 h+ 0.540 o2{g)}
* lLog k grid {(0~25-60-100/150-200~250-308 ¢)
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-50.6856

-45.0562

delvr grid
a

0.
* input phreege

-49.4564 -47.845C6 -45.4191
-44.0203 5900.0000 500.0000
{0-25-§0-10G/150-200-250-300 ¢}

a. . -
g. a. a.
data-frase file phreege0d. tdb

uo2icold)

entered by a.neyama
saurce phreege

charge
ion size
3 chemical
3.000 ¢
§ species i
-1.000 uwo2
1.00 hio
log k grid
-55.3952
-46.8780
delve grld
a.
a.
* input phreege
-

duplicate name uoalicol}

date 1991/01/01
quality unknown

-4.8 titr. factor 0.0 eg/mal

1.4 a hydr. number .

elements
11.000 o 1.008 u

n reactien

(cald) 3.08 co3d-2 1.00 u+d
-2.00 b+ 0.50 o2(e)

(0-25-60-100/150-200-250-300 <)

-54.1174 -51.5358 -49.2163

-45.2517 500.0004 500.0000

{0-25-50-10Q/L50-200-250~-340 3!

o, 0. a.
data-pase £ile phreeqged0.téb

x .

duplicate name uoZ{cal)

waZicald)
entered by a.neyama date 1891/0L/01
saurce phraege quality unkrown
charge -5.40 titr. factar 0.4 eqg/mol
ion size 3.9 a hydr. number 0.
3 chemical elements
3.000 e 11.000 o 1.000 u
6 species in reactlon
=1.000 ug2(co3) 3.00 cald-2 1.00 u+d
1.50 hZo =3.00 b+ 0.25 o2ig}
* log k grid (0-25-60-100/150-200-250-300 ¢} )
~-22.6133 -20.8277 -18.3654 500.0000
500.0000 S00.4000 500.0000 540,.000Q
"~ delvr grid (0-25-50-108/150-200-250-3400 ¢?
a. . . 0.
q. g. 0

*= input phreege
Py

g. .
data~-base file phreegel0.tdb

uo2eaifa

antered by a.neyama
source phreegs

date 1891701701
quality unknown

charge 0.¢ titr. fastor 8.0 eg/mol
ien size 3.9 a hydr. number a.
3 chemical elements
1.000 <« 5.000 o 1.000 u
6 species in reaction
-1.000 uolecdia 1.08 eco3-2 1.00 u+4§
L.00 h2o -2.00 h+ 0.50 o2(g)
bl log k grid (0-25-60-100/150-200-250-300 <}
-43.7767 -42.1934 -40.4092 -38.8178
-37.2960 =36.1348 500.0008 500.0000
* delve grid {(0-25-50~108/150-200-250-300 <)
. 0. . a.
a. a. a. 0.
* input phreege data-bage file phreeqeil0.tdb
e e e o e ke e o e e A o
az2siaqg)
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 0.0 tite. factor 0.0 egq/mal
ion size 3.0 a hydr. number .
2 chemical elements
1.000 s 2.080 h
4 species in reactlon
=1.000 h2s{ag) 1.080 so4-2 2.90 h+
-2.008 a2(g}
* leg k grid {0-25-60-100/150-200-250-300 «)
137.0370 125.5246 112.4425 100.6482
89.2183 80.3599 500.0000 500.4000
bd delvr grid (0-25-50-168/150-240-250-300 <)
- a. a. .
a. 9. a. 0.
#* input phreege data-base file phreeqe00.tdb
-
h2so3dfag
entered by a.neyama date 1991/01/01
source phreege quality unknown
charges 9.a@ titr. factar 0.0 eg/mol
isn size 3.9 a hydr. number a.
3 chemical elements
1.000 = 3.000 o 2.000 k
4 species in reaction
=1.000 hZsollaq 1.00 sa4-2 2,00 h+

-G.50 o2{g}
log k grid {0-25-60-100/150-200-250-300 <}
39.8597 35.8884 31.3631 5d40.8000
500.9000 500.0000 5Q00.9000 S500.0000
delvr grid {(0-25-§0-106/150-200-250-3490 ¢}
v} 0.
0.
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* input phreeqge data-base £ile phreeged0d.tdb
+

hslold-

entered by a.nevama
sourge phreege

dakte 1991/01/01
quality unknown

charge -1.0 titr. factor 4.8 eq/mal

lon size 3.4 a
3 chemical elements
2.000 s 3.000 o
5 species in reaction
-1.400 hslold- 2.00 s04-2
3.00 h+ -2.00 o2{g}

hydr. numbexr i.

* log & grid
142.4858
504.0000

* delvr grid

{0-25-60-100/150-200-250-300 c}
l26.6006 108.4992 500.0000
500.0000 500.0000 500.0000

{0-25~60-100/150-200-250-300 <)

0. g. g. a.
o. 0.

g. g.
* input phreege data-base file phreeqgeff.tdb

1.00C h
=1.90 hZo

hsol-

entered by a.neyama
sgurce phreege

date 1591/01,/01
guality unknown

charge =1.0 titr. factor 0.0 eg/mol

fon size 3.0 a
3 chemical elements

hydr. number Q.

1.000 s 3.000 o 1.0G0 h
4 species in reaction
=1.000 hsol- 1.00 sa4-2 1.00 h+
-0.50 o2ig)
* log k grid {(0-25-60-10G/150-200-250-300 o}
41.6997 37.7284 33.2030 500.4000
500.0000 500.0000 504.00408 500.0000
* delvr grid {9-25-50-100/150-200-250-3060 <)
0. g. a. a.
a. a. a. a.
* input phreeqe data-base file phreegel0.tdb .
-
5203-2
enktered by a.neyama date 1591/01/0L1
source phreege quality unknown
charge =2.0 titr. factor 3.0 eg/mol
icn size 3.0 a hydr. number Q.
2 chemlecal elements
2.000 s 3.000 o
5 species in reachian
~1.000 8203=-2 2.00 so4=-2 =~1.80 hZo

2.00 h+ -2.00 o2ig)
log k grid (0-25-60-100/150-200-250-300 <}
144.0758 128.1906 110.0892 500.q000
500.0000 S500.0000 500.0000 S00.4000
delvr grid (0-25-60-100/1350-200-250-300 <)

0. a. 1}

a. .
* input phreege dakta-base file phreege00.tdb
+
sed-2

entered by a.neyama
source phreege

date 1991701701
quality unknown

charge =2.0 tite. factor 0.0 eq/mol

ion size i.0 a
2 chemical elements

hydr. number Q.

l.0d0 s 3.000 o
3 species in reacktion
=1.000 s03-2 1.00 =so4-2 -0.50 02{g}
* log k grid {0-25-60-1Q00/150-200-250-300 <)
48.9137 44.9484 40.4230 500.04064
500.0G00 5900.0004 500.0Q00 500.0004
* delyr grid {8-25-60-100/150-200-250-300 <)
G. 0. 0. a.
0. 0. a. 0.
* input phreeqe data-base file phreegefl.tdb
uisgd)2(
entered by a.neyvama date 1991701701
source phreeqe gquality unknown
charge 0.0 titr. factor 0.0 eg/mol
ign size i.0a hydr. number a.
3 chemical elements
2.000 s 8.000 o 1.060 u
3 species in reaction .
=1.000 uisodi2( 2.00 so4-2 1.00 ut+a

*

log k grid (0-25-60-100/150-200-250-308 <)
-9.9884 -10.5138 -11.1151 -ll.6650
-12.2061 -12.6328 530.0000 Sop.o0aoa
delvr grid (0-25-60-100/150-200-250-300 <)
Q. Q. Q. 0.

a. a. 0. 0.
* input phreeqe data-base file phreegel0.tdb

uaZi{sed)

entered by a.neyama
source phreege

date 1991/0L/01
guality unknown

charge =2.0 tite, factor 0.0 eg/mol

Lon size 3.0 a hydr. number a.
3 chemical elements

2.900 g 8.000 o
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6 species in reactlan

=1.000 ue2(sald) 2,00 so4=2 1.00 u+d
-0.50 o2ig) 1.00 hio =-2.00 h+ .
- log k grid (0-25-§0-100/15{4-200-250-340 e}
53.7097  49.7384 45.2131 500.0000 -
500.0000 500.0000 500.0000 5Q0.0000 2 — .
* delvr grid (0-25-50-100/150~200-250-30¢ c) .
. 0. . 0.
0. d. g. a. t
* input phreege data-base file phreeqef0.tdb .
uo2(soi) i
entered by a.neyama date 1991/01/01
source phreege guality uwnknown . °
charge -2.0 titr. factor 0.0 eg/mal
ion size 3.0 a hydr. number 0. .
3 chemical elemeats
2.000 s 10.000 a 1.000 u
§ specles in reaction K
=-1.000 uo2isocd} 2.00 sed=-2 1.00 u+4
1.0@8 h2o =2.00 h+ G6.50 aZig) .
* log % grid (0-25-§0-100/150-200-250-380 <) -
-37.7528 -36.6524 -35:4225 -34.3373
-33.3135 -32.5453 S00.0d00 500.00Q0
* delvr grid (0-25-60-100/150-200-250-300 c) .
0. - . .
a. . o. 0. .
* Enput phreeqe data-base file phreegeld.tdb .

*

uo2sZodf
enktared by a.neyama
source phreege

date 1991701701
quality unknown

charge 2.0 titr. factor 0.0 eg/mol :
ion size 3.0 a hydr. number a.
3 chemical elements . -
2.008 s 5.000 o l.000 u
4 species in reaction '
-1i,.000 ua?sZoll 2.00 so0d4-2 1.00 u+4d . .
~1.50 o2ig)
* log k grid (0-25-60-100/3150-200-250-300 <) -
la4.7821 52.8682 79.2922 500.0000
500.00680 &Go.0000 5G0.0000 540.0000 -
- delvr grid {0-25-60-100/150-200-250-308 c) :
a. . . . -
a. 0. a. a. .
» input phreege data-base file phreegeQd.tdb B
uo2saeldfa }
entered by a.neyama date 1991/01/0% !
source phreege guality unknawn
chazge 0.0 titr. Eactar 4.0 eg/mol
ion size 3.0 & hydr. number Q. '
3 chemical elements
1.000 s 5.000 o 1.000 u o,
5 specles in reaction L
-1.000 uo2soidfa 1.00 god4-2 1.00 u+d -
1.80 hZo ~2.90 h+ TN e
= log k grid (0-25-60-104/150-200-250-300 <) L
5.8370 5.8270 5.8370 5d00.00080 .
500.8000 500.00400 500.0000 540.000Q !
* Selvr grid {(0-25-60-100/150-200-250-308 <) - -
- D. . . L
a. 0. 0. a.
* input phreege data-hase file phreegeld.tdh
uesodia -
entered by a.neyama date 1991/01/01 .
source phreege quality unknown
charge G.0 tite. facteor 0.0 eq/mol -
ion size 3.0 a hydr. numberz 9. -
3 chemiecal elements e
1.6490 a 5.000 o 1.099 u ~
§ species in reaction
-1.000 uoZsodia 1.00 s04-2 1.00 u+4
1.60 h2e -2.90 h+ 8.50 ozig)
= log k grid (3-25-54-104/150-200-250-300 c)
=-37.6120 =-35.6614 -34.1442 =-32.75§7
-31.5150 -30.5330 590.0000 500.00040

*
a.

a. a. c. B.
* input phreeqe data-base f£ile phreeqe00.tdb

delvr grid {(0-25-60-100/150-200-250-300 <)

usad+2 X
entered by a.neyama . date 1591701/0)
source phreege quality unknawn !
charge 2.4 kitr. factor 0.0 eg/mol
ian size 3.4 a hydr. number .
3 c¢hemical elements '
1.4000 s 4.000 o 1.000 u
3 species in reaction »
-1.000 usod+2 1.00 so4-=2 1.00 u+e By
* log k grid (0-25-60-100/150-206-250-300 c]
-5.4537 -6.5820 -6.7293 -6.8638
~6,9962 -7.1006 500.9000 500.9000

a.

delvr grid (0-25-50-100/)50-200-250-300 <}

a.
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. 0.
* input phreege

a. 0. o.
data-base f£ile phreeqe00.tdb

alo-—
entered by a.neyama date 195I7/01/01
source phreege quality unknown
¢harge <=1.4 titr. factor 0.0 eg/mol
lon size 3.0 a hydr. number a.
2 chemical elements
1.000 1 1.00C6 o
3 species in reaction
-1.000 &lo- 1.00 «l- 0.50 o2{g)
* leg k grid (0-25-60-100/150-200-250-300 <)
12.4123  15.3836 2%.9090 500.0000
500.0000 509.0000 500.0000 500.0000
* delvr grié (0-25-60-100/150-200-250-300 <}
a. 0. a. 0.
a. 0. a. o.
* input phreege data—-base file phreege00.tdb
clo2-
entered by a.neyama date 1991/01/01
source phreege gquality unknown
charge =-1.0 titr. factor 0.3 eqg/mol
icn size 3.0 a hydr. number a.
2 chemical elaments
1.0480 cl 2.000 o
3 species in reactleon
-1.000 ¢laz- 1.00 cl- 1.00 o2i{g}
L log k grid (0-25-60-100/150-200-250-300 <)
. 16,8316 24.7742 33.8249 500.0000
500.0000 5900.¢000 500.0000 500.0000
* delvr grid (0-25-50-100/150-200-250-300 <}
0. . . -
0. 0. g. 0.
#* input phreege data-base file phreege00.tdb
alod-
entered by a.neyama date 1991/0L/01
saurece plteeqge gquality unknown
charge -1.4 titr. factoer 0.0 eqg/mol
lon size 2.0 a hydr. number g.
2 chemical elements
. 1.080 el 3.000 o
* 3 species in reaction -
-1.000 ¢lol- 1.00 el- ) 1.50 o2tlg}
= log k grid {0-25-50-100/158-200-250-300 <}
24.4420 21.5878 1l8.2121 E5.0160
11.7375 9.0351 540.0000 500.6000

* delvr grid

{0-25-60-100/150-200-250-300 o)

. a. a. g.
0. . Q. 0.
* input phreeqe data-base file phreeqel0.idh
+
clod-
entered by a.neyama date 1891/91/0)
source phreege quality unknown
charge -1.0 titr. factor 0.0 egq/mol
ilon size 3.0 a hydr. number Q.
2 chemical elemenkts
1.000 <1 4.000 o
3 specles in reaction
~1.000 clod~- 1.00 el~- 2.00 o2{g}
* log k grid {(0-25-60-100/130-200-250-300 c?}
24.667L 21.5854 17.9155 14.4)28
10.7882 7.7739 5Q0.0080 500.0000
* delvr grid (0-25-60-100/150-200-250-300 c)
. a. Q. a.
a. a. a. g.
* . input phreeqe data-base f£ile phreeqe00.tdb
-
helofag)
entered hy a.neyama date 13891/01/01
source phreege quality unknaown
charge a.ag titz. factor 8.0 eq/mol
ion size 3.0 a hydzr. number o.
3 chemieal elaments
1.000 c1 1.000 b 1.400 ¢
4 species in reaction
-1.000 helolaqg} L.00 el- 1.00 h+
6.50 o2i{g) .
» log % grid (0-25-60-100/150-200-250-300 ¢
4.9923 8.9636 13.4889% 3500.00400
500.0000 500.0000 500.0000 500.0040
* delvr grid (0-25-60-100/150-200-250-300 <)
a. Q. 0. a.
0. 0. a. 4. -
* input phreege data-base £ile phreeqge00.tdd
helo2{aq
entered by a.neyama date 1991,/01/01
saurce phreeqe quality unknown
charge 0.¢ titr. fackor 4.0 eq/mel
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 1 1L.000 h 2.000 o
4 gpecies in reaction
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=1.000 hcleo2{ag 1.00 el- 1.00 h+
1.00 a2i{g’
* leg k grid {(0-25-60-1C0/150-200-250-3G0 <)
14.8706 22.8132 31.8639 500.00040
300.0000 540.0000 50Q.0000 5S00.006C
* delvr grid (0=-25-60-100,/150-200-258-30¢ c)
a

. a. a. g.
- B, a. 0. a.

* input phreeqe data-base file phreeqe08.tdb

+ .

uecl+l

entered by a.neyama date 19%91/01/01
source phreeqe gquality unknown
charge 3.0 titz. factor 2.0 egq/mal
ion size 3.0 a hydr. number ¢.
2 chemical elements ,
1.000 el 1.000 u
3 species in reaction
-1.000 ucl+3 1.00 cl- 1.00 u+a
* log k grid {0-25-50-100/150-200-250-390 <)
-2.0258 -1.7214 =-1.3711 -1.0517
-0.7373 -0.4893 500.00040 3500.0000 -
* delvr grid {(0-25-60-160/15Q-290-250-340 <)
a. a. a. a.
a. a. a. 0.

= input phreege data-base file phreege(0.tdd

+

ug2el+

entered by a.nevama date 1991/01/01
source phreege gquality unknown
charge 1.0 titr. factor 0.5 eg/mal
ion gize 3.0 a hydr. numbex a.
3 chemical elements
1.008 el 1.4060 u 2.0060 o
6 species in reaction
=1.000 uolcl+ 1.00 cl- 1.00 u+s
'L.00 h2o -2.08 h+ 0.50 a2{q)

* log k grid (¢-25-§0-140/150-200-250-340 <) )
-34.2155 -32.6804 ~-30.9515 -~29.4106 '
-27.9385 -26.8165 500.0000 S500.08000

* delvr grid (0-25-§0-100/130-200-250-300 ¢) "

a. Q. a. 0.
. a. a. a.

* input phreeqe data-base file phreege(0.tdb

+ s ———

uodel2la B

entered by a.nevama date 1991/01/01 .
source phreege guality unknewn
charge 0.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number .
3 chemical elements
2.000 ek 1.000 u 2.008 o
6 specles in reaction
=1.000 uoicl2(a . 2.80 el- 1.00 u+s
1.00 h2o =2.00 h+ 0.50 o2i{g)
* log k grid (¢-25-60-100/150-200-250-300 <)
-32.8332 -31.4104 -29.8104 =28.3872 i
-27.0310 ~26.0003 500.0000 500.0000
* delvr grid {G-25-50-100/150-200-250-300 c)
0. 0. g. a.
a. 0. 0. 0.

* input phreege data-base file phreeqedl.tdb

-

no2clod+

entered by a.neyama date 1991/01/01
* source phreege guality unknown
charge 1.4 titr. factor 0.0 eq/mal
ian size 30 a hyde. number 0.
3 chemical elements
1.008 el 1.000 uw 5.000 o
6 species in reaction
=1.000 uwolclod+ 1.060 el- ©1.90 u+d
1.00 h2a -2.00 h+ 2.60 o2tg)

* log k gzid {g-25-60-100/150-200-250-300 <)
=-10.2524 -11_33806 =12.8082 -14.2633
-15.8728 -17.2978 500.0000 500.0000

* delvr grid {0-25-6§0-100/150-200-250-300 c}

g. 0. a. o.
0. 0. 0. a.

* input phreege data-base file phreeqgel.tdb

&

pu+3

entered by a.neyama date 1991701701
source phreeqe quality unknown
charge 3.0 titr. fackor 0.0 eq/mol
ion size 3.0 a hydr. number a.
1 chemiecal elements
1.000 pu
% species In reaction
~1.000 pu+d 1.00 pu+d =0.23 o2iq)

0.54 h2o ~1.00 h+
- leg k grid (0-25-60-100/150-200-250-300 <)
5.8614 3.8757 1.6130 500.0004
500.0006 500.0000 500.9000 500.0009
* delvr grid (0-25-64-108/150-200-250-300 c}
0. 0. a. G.
0. 0. Q. a.
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* input phreeqe data-base £file phreeqe00.tdb

pucl+
entered by a.nheyama date 1391/01/01
source phreeqge guality unknewn
charge l.¢ titer. factor 070 eg/mel

ion size 3.8 a hydr. number a.

2 chemical elements
1.000 pu 2.000 o

3 species in reaction
=1.400 puc2+ 1.40 pu+d 1.50 h2e
=3.00 h+ 0.25 o2ig)

* leg k grid (0-25-50-100/150-200-250-300 <)
=1.05398 -2.1737 =1.4731 -4.67583
-5.8836 -65.8548 500.0000 500.00Q0

* delvr grid {0-25-§0-100/130-200-250-304 c)

a. a. o, 0.
a. a. o. 0.
* innut phreege data-base file phreeqgefld.tdb
.
pug2+2
sntered by a.neyama date 195L/01/01
source phreege quality unknown
charge 2.0 titr. factar 0.6 eg/meol
ion size 3.0 a hydr. number 0.
2 chemical elements
1.06G pu 2.000 o
3 species Iin reaction
=1.006 puoz+2 1.00 pu+d 1.090 n2e
-2.00 h+ 0.50 o2(g)

* log % grid {(-25-60-1G4/150-200-250-300 c}
-10.6227 -§.5514 -2.1260 500.0000
500.0000 590.0000 500.4000 500.040C

* delvr grid (0-25-50-103/150-2004-250-300 <)

g. a. g. 0.
0. d. 0. a.
* Input phreege dakta-base £ile phreeqel0.tdb
(ua2)2io
antered by a.nevama date 1531/01/01
souzce pnreege quality unknown
charge 2.0 fitr. factor 9.0 eq/mal
ion size 3.0 a bydr. number .
3 chemical elements
2.000 u 2.0400 h 6.000 o
5 species in reaction
~-1.000 fua2)2lo 2.00 u+d 4.00 h2o
=6.00 h+ 1.00 o2{g}

* Jog k grid (Q-25-6]0-100/150-200-250-340 <}
-62.1217 -59.3%88 -56.3396 -53.6219
=51.0360 =-49.0745 500.0000 3500.0000

x delvr grid (0-25-640-100/150-200-250-300 c}

a. - 0. 0. a.
* input phreeqe data-base file phreeqe{f.{idb

{ua2)ch
enterad by a.neyama date 1991/01/01
source phreedqe quality unknown
charge 3.0 tikte. factor 0.9 egq/mol
ian size 3.0 a hydr. number a.
3 chemical elements
2.000 u 1.000 h 5.000 o
3 gpecles in reaction
=1.000 {ua2)2oh 2.00 uvrg 3.00 h2e
~5.00 h+ 1.00 o2{g)

* log k grid (0-25-60-100/130-200-250-30G ¢)
-70.2624 -62.3198 -53.269)1 504.0004
500.0000 50¢.0000 500.9000 500.0009

hod delvr geid (0-25-50-104/150-200-250-300 <)

0. Q. g. 0.
a. 0. a. 0.
* input phreeqe data-base f£ile phreege00.tdb
-
e duplicate name (ua2l)i{s
{uo2lilo
entered by a.neyama date 1991741/01
source phreedge quality unknown
charge 2.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. nomber Q.
3 chemical elements
3.000 u 4.000 h 10.000 o
5 species in reaction
=1.9006 (uo2i3{o 3.00 u+4g 7.00 hio

=10.00 h+ 1.50 o2ig)

* log k grid {(0-25-60-100/150-200-250-340 e}
~97.542]1 -85.6282 -72.0522 500.0004
500.0000 500.0000 500.0600 500.000@

i delvr grid (0-25-60-100/150-200-250-300 &)

. 0. Q. 8. 0.
a. q. 0. a.
* input phreeqe data-base file phreegedl.téb
*— duplicate name (u02)3(o
{uo2)3(a
entered by a.neyvama date 1391/01/01
source phreeqe quality unknocwn
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charge
jon size

L.G
3.0 a

3 chemical elements

titrz. factor 0.0 eq/mol
hydr. number q.

3.000 u 5.040 h 11.800 o
5 species in reaction
-1.000 (ua2})3(o 3.00 u+4d - §.490 2Zo
-11.00 h+ 1.30 a2(g)
* lag % grid {9-25-60-100/156-200-250-300 =}
~85._4095 -81.9772 -78.1388 =74.7437
-71.5373 -§9.1255 500.0000 500.0000
* dslvr grid (0-25-80-100/150-200-250-300 c)
a. . 0. a.
a. . a. 0.
*x input phreeqge data-base file phreeqed0.tdb
+
- duplicate name {uec2)i{a
(ua2ldle

antered by a

.neyama

saource phreege
charge -1.0

ian size

3.0 a

3 chemical elements

3.000 u

5 species in reaction

-1.0090 {uo
-13.00 h+
= lcg k grid
-76.4361
500.0000
* delvr grid
a.
a.

2)13(e

date 159L/01/01
gquality unknown
titr. factor 0.0 egq/mol
hyde. numbker G.

7.600 & 13.088 o
3.00 u+d 16.00 hio
1.50 o3tg)

(0-25-50-130/150-200-250-300 <)

-6§6.5222
500.9000

=-52.9462 300.06000
540.0000 540.04000

{0-25-50-100/150~-200-250-3400 <}

Q.
0.

a. q.

* input phreegqe data-base file phreeqe00.tdb

{uo2)ilo
entared hy a

«neyama

source phraege

charge
ion size

1.3
3.0 a

3 chemical elements

4.080 u

5 species in reaction

=1.06¢ (uo
-15.00 h+
* lag k grid

214(o

date 19%1/01/01
quality unknown
kiez. factor 0.0 eg/mol
hydr. number 9.

7.000 h 15.000 o
%4.00 u+d 11.00 h2o
2.00 o2(g?

(0-25-50-100/150-26GA-250-360 <}
-124.0208 -108.135§

=-90.0342 504.0000
500.4000 5006.00Q00

{6-28=-50-100/150-200-250-300 <)

g. 0.
0.

Q. a.
* input phreege data-base £ile phreegel0.tdb

date 1931/0l/01
quality unknown
titr. factor 0.0 eg/mol

hydr. numher Q.

4.000 a 4.4900 o
1.00 u+d 4.00 h2a

{9-25-64~100/159-200-250-30C c)

4.5420 500.0060
500.04000 500.0000

(0-25-60-100/150-200-250-300 <)

a

a. .
* lnput phreeqe data-base file phraeqed0.tdb

590.0000 500.0000
b delvr grid
- a.
Q..
ulohlgia
entered by a.nevama
source phreege
charge 0.0
ion size 3.0 a
3 chemical elements
1.000 u
4 species in zeaction
-1.000 ulahli(a
~4.00 h+
* log k grid
4.5420 4.5420
500.0000 506.0000
x delivr grid
g. 0.
g. 6.
+
ulohl5-
entered by a.neyama
saurce phreege
charge -1.0
ion size 3.0 a
3 chemical elements
L.000 u
4 species in reaction
-1.000 uloh)5=-
-5.40 h+
b leg k grid
16.5460 15.5460
500.40a0 S500.Q000
x delvr grid
. o.
a.

* input phreege

date 1$91/01/01
quality unknown
titr. factor 7.0 egfmol
hydr. number 0.

5.000 b . 5.000 o
1.00 u+s 5.00 h2o

(0-25-60-106,/150-200-250-300 <)

15.5460 500.0000
500.000¢ 530.0000

{0-25-60-100/150-240-250-3G0 <}

0. Q.

o. a. i.
data-base f£ile phreeqelf.tdb

u+3

enterad by a.neyama
source phreege

charge
ion size
1 chemieal
1.000 u

5 gpecies in reaction

-1.000 u+d

3.0
3.0 a
alements

date 19%1/01/01
quality unknawn
*itr. factor 4.9 eq/mol
hydr. number a.

1.00 u+s ~0.25 o2lg}
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0.50 h2o -1.68 h+

* log k grid (0-25-60-100/150-200-250-300 c)
33.7553 30.1317 25.9a8¢9 22.2248
18.5427 15.6583 5G0.4000 500,0000

* delvr grid (0-25-60-100/158-200-250-340 ¢}

a. Q. 0. 0. -
B. 0. 0. 0.
* input phreeqe data-base file phreeged0.tdb
uol{on)2
entered by a.neyama . date 1991701/01
source phreege quality unknewn
charge g.o0 titr. factor 0.9 eg/mol
ion size 3.6 a hydr. number Q.
3 chemical elemenis
1.000 u 2.000 & 4.000 o
5 speeies in reactien
=-1.000 uoz{ch)2 .00 u+d 1.30 h2a
-4.00 h+ 0.50 o2(qg)

d log k grid (0-25-60-100/150-204-256-300 <)
=-26.1777 =-22.2964 ~-17.68]1 540.0Q000
500.0000 3040.00600 500.0000 500.0000

* delvr grid {0-25-54-100/120-200-250-300 <t

a. a. a. a.
a. g. G. Q.
* input phreege cata-base flle phreege00.tdb
e,
va2ioh)3
eatered by a.neyama date 1981l701/01
source phreege quality unknown
charge -~1.8 titr. factor 3.6 eg/mol
ion size 3.3 a hydr. number 0.
3 chemical elements
1.000 u 3.000 h 5.000 o
§ apecies in rzeaction
-1..000 ua2{ch)3 1.08 u+d 4.00 h2o

-5.00 h+ Q.50 o2{g}

* lag k grid (0-25-60-104/150-290-254-30C <)
=17.2757 -13.3044 =-3.7791 5040.004G9
£00.0000 500.0000 5Q00.9003 304.08004

* dalvr grid (0-25-§0-106/150-200-258-300 <)

a. a. Q. g.

a. g. g. 0.
* input phreege data-base £ile phreegel.tdb

+

uwo2{chld .
entered by a.neyanfa date 1991/0L/01
source phreege quality unknown
charge -2.0 titr. factor 0.0 eegq/mol
ion size 3.0 a hydr. number Q.
3 chemical elements
1.000 u 4.000 h 6.0600 0
5 species in reaction
~1.000 ua2{ch)4 0 1.00 u+4 5.40 h2eo

-5.00 h+ 0.50 o2iqg)
* log k grid (0-25-60-100/150-200-250-340 c)
-3.4717 0.4996 5.0249 500.0000
500.0000 500.9000 500.0800 500.0400
* delvr grid (0-25-60-100/150-200-250~330 ¢}

a. 0. g. a.
a. a. a. a.
* input ohreege data-base file phreegel0.tdb
ua+ .
entered by a.neyama date 1991/01/0L
source phreeqe gquality unknown
charge 1.0 titr. factor 0.0 egq/mol
Lon size 3.0 a hydr., number a.
2 chemical elemenkts
L.000 u 2.000 o
5 speciea in reaction
~1.000 uwol+ 1.00 u+d 1.50 h2o
=3.00 h+ 0.25 o2(qg)

* leg k grid (0-25-60-100/150-200-256-300 <)
-12.9960 =-13.2197 -13.4931 -L3.7617
-14.0482 -14.2936 504.0000 500.0000

= delvr grid (0-25-60-100/150-200-250-300 <}

0. Q. o. 0.

a. 0. 0. 0.
* input phreoeqe data-base £ile phreeqe(0.tdb
+

ua2+2 .
entered by a.neyama date 1951/01/01
source phreege quality unknown
charge 2.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. numbaer G.
2 chemical elements
1.000 u 2.000 o
5 spealea in reaction
=1.000 uol+2 1.0Q u+4 .00 k2o
-2.400 h+ 0.50 o2{g)

* log k grid (0-25-60-100/150-200-250-300 <)
-34.,1738 -32.5104 -30.6342 -28.3537
-27.3542 -26.1278 506.0000 500.0000

b delvr grid (0-25-60-100/150-200-250-300 <)

e. 0. g. Q.
a. 0. 0. 0.
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* irput phreeqe data-base £ile phreege00.tdb
+

ueloh+
entered by a.neyama
source phreege

date 139%91/01/01
quality unkaown

charge 1.9 titr. faczor 070 eqg/mol
ion size 3.0 a hydr. number a.
3 chemiecal elamenks
1.000 u 1.000 h 3.000 o
5 species in reaction
-1.006 ue2oh+ 1.00 u+d 2.90 h2o
=3.00 h+ 0.50 o{g)

* log k grid (0-25-60-100/150-200-250-300 <}
~28.2803 =-27.3094 -26.2281 -25.2786
-24.3885 ~-23.7255 3500.0000 500.0Q00

ol delvr grid {0-25-40-100/150-200-250-3G8 &)

0. a. a. d.
ag. a. Q. a.
* input phreege data-base file phreeqe0C.tdb

uah+3
antered by a.neyama
source phreeqe

date 15917/01/01
guallity unknown

charge 3.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 u 1.000 h 1.008 o
4 speclies in reaction
-1.000 uah+3 1.00 u+4 1.00 hlo
=1.00 h+

= log k grid {0-25-50-100/150-200-250-300 <)
1.2925 0.5%400 ~G.3238 -1.1k125%
-1.8889 -2.5911 500.0000 500.0000
* delvr grid (0-25-50-100/150-~200-250-300 <)
a. g. a. a.
a. 0. Q. a.
* input phreege data-base file phreeqedd.tdb
+

{tco{ah?

“

entered by a.neyama
source phreege

dakte 1992701701
guality unrknewn

charge a.0 titr. factor 2.0 egq/mol
fon size 3.0 =2 . hydr. number a.
3 chemical elemenks
2.008 tec £.900 o 4.000 h
4 species in reaction
-1.00G (tcolah} 2.00 teco+2 -4.00 h+
4.00 hZo
» log k grid (0-25-60-100/150-200-250-300 <)
0.1330 0.133%9 0.1230 $540.4000
. 500.00400 540.9000 540.0008 500.0000
~ delva grid (0-25-60-100/150-200-250-300 <?
. 0. Q. .
a. 0. Q. a.
* input phreege data-base file phreegqe0d.tdb

hZtecdla
entered by a.neyama
source phreege

date 1951/01/01
guality unknewn

charge 0.0 titr. factor 0.0 eq/mcl
ien size 3.9 a hydr. number a.
3 chemical elements
1.0G0 te 4.000 o 2,000 h
5 gpecies in reaction
~1.000 h2tcodla 1.08 teo+2 -2.60 k+
2.00 h2o 0.50 c2(g}
* log k grid {0-25-60-100/150-200-2580-340 ¢)
-11.2127 -7.241% -2.7160 500.0603
500.0000 5Q0.6000 500.0000 500.0000
* delvr grid (0-25-50-100/150-200-250-300 &)
0. a. 0. .
0. Q. 0. a.
* input phreeqe data~base £ile phreege0d.tdbd
-+

htco4d-
entered by a.neyama
source phreege

sharge -1.0 tikr.
ion size 3.0 a hyde.
3 chemical elements
1.G00 ke 4.000 @
5 species in reaction
=1.008 htcod- 1.00 ¢
2.00 hile 4.50 o

* log k grid (0-25-60-100/150~-200
=-10.9%47 ~6.9434 ~2.4180
500.0000 500.0000 500.0000

* delvr grid (0-25-60-100/150-200

0. 0. q.

date 1991/G1/01
quality unknown

factor 0.0 eq/mol
number a.

L.000 b
covl =3,00 h+
Ziq)

-250-300 <)
500.0000
530.9000

~250-300 <}

a.
* input phreege data~base file phreeqe0d.tdb

to+3
entered by a.neyama
saurce phreeqgs
charge 3.a titr.
lon size 3.0 a hyde.

date 1991/01/01
quality unknown
factor 8.9 eq/mol
number 0.
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1 chemical elemenkts

1.000 te

5 species in reacktion

-1.000 tc+3 1.00 tea+l 1.00 h+
-8.30 h2a =0.25 w2(g)

* log k grid (4-25-60-100/150-200-250-300 ¢)™
17.3703 15.3847  13.1220 500.0000
500.0000 500.0000 500.0000 5006.¢000
* delivr grid (0-25—6D-lﬂu/l50—200~253—300 [-3]
s} Q. 0. .

0. q.: o. a.
* jnput phreege data-base file phreege00.tdh
+
teolonl2
entered by a.neyama date 19¢1/01/01
sogurce phresge aguality unknown
charge g.a titr. factaor 0.0 eq/mol
ion size 3.0 a hydr. number a.
3 chemlical elements
1.080 tc 3.000 o 2.080 &
4 species in reaction
~1.000 teo(ohi2 1.00 tco+2 =-2.00 h+
2.00 h2e

* log k grid (0-25-50-100/159-200-250-3440 ¢)
3.3254 1.3250 3.3250 500.0000
500.0409 50Q0.4000 50G0.0000 500.0800

* delvr grid {(0-2%-50-160/150-200-250-30d <)

. . 0. 0.
a. 8. a. a,
* input phreege data-base f£ile phreegef0.tdhb
tcod~-
entared by a.neyama date 1991/01/01
source phreege quality unknown
charge -1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
2 chemical elements
1.000 te _ 4.000. o
5 species in reactlon
~1.000 tcod- 1.00 tco+2 =3.00 h+
1.50 hio 0.75 a2(g}

*  log k grid (0-25-60-100/150-200-250-3060 <)
228.4407 -29.3341 -36.4094 -31.4481
-32.5368 -33.4539 5006.0000 500.0000

*  delvr grid (0-25-50-100/150-208-2506-300 c?

0. 0. 0. g.
0. 0. a. 0.
* input phreege data-base file phreeqeQ0.tdbh
-
teod=2
entersd by a.neyama date 1951/01/0)
souree phreege guality unknewn
charge ~2.0 Litr. factor 0.0 eq/mol
fon size 3.0 a - hydr. humber 0.
2 chemical elements
1.000 te 4.000 o
5 species in reaction
~L.300 tcog-2 1.80 tco+2 -4.00 h+
2.80 h2o 0.50 a2(q)

* log k grid (0-25-50-100/150-200-~-250-340 o)
=-21.2077 L.7636 6§.2889 500.0000
506.0000 3500.0000 S500.0000 500.0000

* delvr grid {(9-25-50-100/150-200-250~300 <)

. g. g. o.
0. a. 0. 0.
* input phreege data-base file phreeqgef(.idd
tood-3
entered by a.neyama date 1931/01/01
source phreege guality unknown
charge -3.0 titr. factor 0.0 egq/mol
jon size 3.0 a hydr. number g.
2 chemlical elements
1.000 te 4.000 o
5 species in reaction
=1.000 tcod-3 1.00 toco+2 ~5.00 h+
2.50 h2o 0.25 o2{g}

* log k grid (0-25-40-100/150-200-250-300 <)
30.5258 32.5113 34.7740 500.0000
500.4000 500.0000 500.0000 500.0000

* deivr grid (0-25-50-100/150-209-250-300 c}

0. 0. 0. Q.
Q. o. 0. 0.
* input phreeqe data-base file phreeqgef0.tdb
fcooh+
entered by a.nevama date 1981/0L/01
source phreege quality unknown
charge 1.0 titr, factor 0.0 eq/mol
ion gize 3.0 a hydr., number 0.
3 chemical elements
1.000 tc 2.000 o 1.000 h
4 speclies In reaction
~1.000 tcooh+ L.00 tco+l 1.00 h2o
~=1.00 h+

* log k grid (0-25-60-100/150-2Q0-~250-300 <)
1.1370 1.1370 1.1370 500.0000
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500.0000 $00.0000 500.0060 S540.0000

* delvr grid (0-25-60-100/150-200-250-300 ¢)

q. Q. aq. Q.

g. a. o. a.
* innut phreeqe data-base £ile phreeqe09.idb

uf+3
entered by a.neyama date 199:/061/01
source phresge quality unknown
charge 3.0 titr. factor 0.0 eg/mal

ien size 3.0 a hydr. number Q.

2 chemical elements
l.000 £ 1.008 u

3 specles in reackion

=1.000 wf+3 1.00 £- 1.00 u+d

* log k grid (0-25-60-100/150-200-250-300 <}

-9.2702 -5.2830 -9.2977 -9.3111
-3.3244 -9,3348 500.0000 500.0000
delvr grid (0-25-50-100/153-200-250-390 c)

0. Q. 0. a.
0. g. o. a.
* inpsut phreege data-base file phreeqe0f.tdb
uf2+2
entered by a.neyama date 1991/01/0L
scurde phreege qguality unknown
charge z.9 titr, factor 4.0 eg/mol
ian size 3.8 a hyér. nurmber a.
2 chemical elemants
2.000 £ 1.000 u
3 species in reaction
-1.800 ufi+2 2.00 £- 1.00 u+d

lag k grid (0-25-§0-L00/150-200-250-300 <)
-16.5606 =15.2350 -15.8613 -15.5200
-15,1842 -34.91%3 5Q0.4000 500.0040

delvr grid {0-25-80-100/150-204-250-300 <)

wE3+

a. g. Q. G.
a. Q. 0. 6.
* input phreege data-base file phreeqe0D.tdb
entered by a.nheyama date 1%31/01/01
source phreege quality unknown
charge 1.0 titr. factor 5.0 eq/mol
jon size 3.0 a hydr. number 0.
2 chemical elemenis
3.000 £ 1.000 u
3 species in reacticn .
=1.000 uf3+ 3.00 £~ 1.00 u+d

*

log k grid {0-25-60-100/156-200~250~-300 c)
-22.0295 -21.5070 -21.1221 -20.6793
~20.2435 -19.8998 500.0600 500.0000

delvr grid (0-23-50-100/150-200-250-300 <)

0. - d. q. a.

0. a. 2. - a.
* input phreeqge data-base file phreeqge0d.tdb

N

uidiacg)
entered by a.neyama date 1991/01/01
scuree phreege guality unkncwn
charge 0.0 titr. facter 0.0 eg/mol
ion size 3.0 a hydr. number 0.
2 chemical slements
4.0040 £ 1.900 u
3 species in reaction
-1.000 ufafaq? 4.00 £- .00 u+d
* lag k grid (0-25-6§0-100/150-200-250-300 c}
-26.1785 -~25.6080 -14.9531 =-24.3551
-23.7666 -23.3024 500.0000 500.0000
* delvr grié¢ (0-25-60-100/150-200-250-300 <)
a. 0. 0. a.
#* input phreeqe data-base file phreeged(.tdb
uf§-
entered by a.neyama dake 1991/01/01
source phreege quality unknown
charge -~1.0 titr. factor 4.4 eq/mol
isn size 3.0 a hydr. number a.
2 chemical elements
5.000 £ 1.090 1
3 species in reactlion )
=1.000 wf5- 5.00 £- 1.00 u+d
* log k grid (0-25-50-100/150-200-250-3400 <
-27.0190 -27.91%0 -27.01%0 500.0000
500.0000 500.0400 S5400.400€0 500.0000
* delvr grid (0-25-50-100/150-200-250-300 c}
a. g. a. 0.
a. 0. Q. 0.
* input phreegqe data-base £ile phreege(d.tdb
ufg=-2
entered by a.neyama date 1991/01/01
sourcse phreegqe gquality unknown
charge -2.0 titz. facktor 0.0 eq/mol
fan size 3.0 a hydz. number a.

2 chemical elements
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5.000 £ 1.000 u
3 species in reaction
-1.060 uf6-2 6.00 £~ 1.00 u+4
* lag k grid {0-25-60-100/150-200-250-300 c)
-29.0890 -29.468%90 -29.0890 5Q0.0000
500.0000 5040.0800 500.0000 SQ0.0000 —
»* delvr grid {0-25-60-%100/150-200-250-300 <)

g. g. a. 0.
* input phreeqge data-base file phreeqe00.tdb
uoZf{aqg)
entered by a.neyama date 1991701701
source phreege quality unknown
charge a.a titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number .
3 chemical elements
L.aqe £ 1.000 u 3.000 o
6 specles in reaction
~1.690 uo2flag) L.00 £~ 1.00 u+d
1.50 h2a ~3.40 h+ 0.25 a2{g}

* lag k grid (0-25-60-100/150-200-250-209 <)
-17.1544 =15.1837 =-12.3060 580.0600
503.0000 500.9000 500.8600 540.0800

* Selvr grid {0-25-50-100/150-200-250-3G0 <}

g. a. a. Q.
g. 0. u. 0.
* input phreeqe data-base file phreecedl.tdb
+ -
uol2f+
entered by a.neyama date 1991/0t/01
saurce phreege guality unknown
charge 1.0 kitr. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
L.GGQ £ L.000 u 2.000 o
6 species in reaction
-1.400 uo2f+ 1.00 £- 1.00 u+%.
1.89 h2o =2.00 h+ 0.50 oig)

* leg % grid {0-25-60-100/150-200-250-300 )
21.18585 ~37.5574 -105.40203 -16656.6522
-227.3706 -275.2872 5060.Q0000 500.4000

* delvr grid {(0-25-50-1490/150-200-250-300 ¢)

a. 0. a. o.
ad. 0. a. Q.
* input phreege data-base file phreege00.tdb
va2f2laq
entered by a.neyama ™ date 1%91/01701
gauree phreege quallity unknown
charge g.0 titr., factor 4.0 eq/mol
ion size 3.0 a hydr. number a.
3 chemical elements
2.0600 £ 1.000 u 2.040 a
6 species in reaction
=1.030 un2filaq 2.00 £- 1.00 u+4
1.39 hio =-2.00 a+ 0.50 oZ2ig)

* laog % grid {0-25-60-100/150~200-250=-300 c}
=-42,7905 =-41.1334 =-395.2643 =37.595%7
-35.9978 -34.7766 500.0000 500.00008

* delvr grid (0-25-60-100/150-200-250-300 <)

0. a. d. Q.
a. g. a. 0.
* input phreege data-base file phreege00.tdb
+
uo2fi-
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge -1.0 kitr. faector 0.9 eg/mol
ion size 3.0 a hydr. numbexr Q.
3 chemical elements
3.000 £ 1.000 u 2.090 o
§ species in reaction
-1.00Q0 ue2fi- 3.00 £- 1.00 u+d
1.00 h2o =2.00 h+ 1.50 ollg)

= log k grid (0-25-60-100/150-200-254-3G0 <)
. =45.0738 -43.4144 =-41.5428 =-39.8714
-38.2712 -37.0481 500.0000 500.0600

» delvr grid (0-25-50-100/150-200-250-300 <)

0. . a. a. a.
a. a. a. 0.
* input phreeqe data-hase file phreeqel0.tdhb
+
wo2f4-2
entared by a.neyama date 1991/0L/0)
source phreedge quality unknown
charge -2.{ titr. factor 0.0 eg/mol
ion #ize 3.6 a hydr. number a.
3 chemical elements
4.940 £ 1.000 u 2.000 o
5 speaies in reaction
~1.008 uwo2fd-2 4.00 £- 1.00 u+4
1.48 hio ~2.00 h+ Q.50 o2{g)

* leg k grid (0-25-60-100/150-200-250-300 c)
-45.9109 -44.2144 -42.3002 -40.39%01
-38.9515 -37.6982 500.0000 5{04.0800

- delvr grid {0-25-60-100/150-200-250-300 c}
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a. 0. Q. a.
0. 0. ¢. t.
* input phreege data-base file phreeqeDG.tdb

puoZoh+
entered by a.neyama date 19%%/01/01
source phreege guality unknown
charge 1.8 titr. factor 0.0 eq/mol
ion size 3.t a hydr. number 0.
3 chemical elements
1.400 pu L.GGA h 3.400 o
5 species in reactian
-1.000 puoc2oh+t 1.00 pu+s =3.09 h+
0.50 02{g) 2,00 h2o

* log k grid (0-25-60-108/150-200-250-300 c)
=5.0227 ~L.0514 3.4739 500.0000
500.0000 500.0000 5GQ.0000 500.0000

* delvr grid {6-25-60-100/150-204-250-300 c)

0. Q. 0. a.
Q. a. G. a.
* input phreege data-base file phreeqe0f.tdb
+ -
puclah?
entered by a.neyama date 1981/491/41
source phreege guality unknown
charge g.0 titr. factor G.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.088 pu 2.000 h 4.400 o
5 species in reaction
-1.043 pua2soh2 1.00 pu+d -4.00 h+
0.50 &a2(g} 3.00 hZo

* lag k grid {Q-25-50-100/150-204-250-300 <)
-0.2227 3.7486 8.2735 500.0000
500.0000 5900.00Q0 506.0000 50Q.0000

* delvr grid (0-25-60-100/1350-200-254-340 <}

a. Q. a. 6.
* input phreege dakta-base fils phreege(0.tdb
+. -
puo2ohd-
entered by a.nevama date 1991/01/01
sourcse phreege quality unknown
charge -1.0 titr. factor 0.0 eq/mal
ian size 3.0 a hydr. number 0.
3 chemical elements
1.000 pu 3.000 h 5.000 o
5 specles in reactien
=1.000 pua2ahd- 1.00 pu+d ~5,40 h+
8.50 o2(q) 2.00 h2a

x lag k& grid (0-25-60-100/150-206-250-340 c)
9.3773 13.3488 17.8740 504.0000
500.000¢ 508,006 500.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 <)
g, Q. 0. - a.

0. 0. a. 0.
* input phreeqe data-base file phreeqe(0.tdb
puoh+3d
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge i.a titr. facter 0.0 egq/mal
ien size 3.0 a hydr. number a.
3 chemical elements
1.000 pu 1.500 h 1.¢80Q0 o
4 species in reaction
-1.000 puoh+3 1.00 pu+d =L.90 h+
1.00 h2a

* log k grid (0-25-60-100/150-200-253-300 <)
1.1904 1.1904 1.19040 506.04000
500.0000 500.0008 500.0000 500.0004

* deivr grid (0-25-60-100/150-200-250-300 ¢}

0. o. 0. 0.
Q. 0. 0. a.
% input phreegqe data-base £ile phreeqe00.tdb
+ -
puch2+2
entered by a.neyama date 1891/01/01
source phreeqge quality unknown
charge 2.0 titr., factorx 0.0 eg/mol
fan size 3.0 a hydr. number d.
3 chemical elements .
1.000 pu 2.4900 h 2.040 o
4 species in reaction
-1.000 puch2+2 1.00 pu+d =2.00 h+

2.00 hle
* log k grid (0-25-60-100/150-200-250-3060 <}
1.7500 1.7900 1.7900 500.0000
500.0000 500.0000 500.00G0 500.0000
* delvr grid (0-25-60-100/150-200-250-30% c)

a. a. Q. g.
a. o. a. a.
* input phreesgs data-base £ile phreegedl.tdb
puchd+
entered by a.neyama date 1991/01/01

saurce phreege quality unknown
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charge 1.0 tite. factor 0:0 eg/mol

ion size 3.0 a hydr. number a.
3 chemical elements
L.000 pu 3.000 i 3.000 o
4 gpecies in reaction
-1.000 puoh3+ 1.00 pu+d T -31.60 h+
3.00 hiZa

* lag k grid (0-25-50-100/150-200-250-300 <)
4.7500 4.7500 4.7580 504.0000
500.0000 500.0QQ00 580.006Q 500.0000

* delvr grid (0-25-60-:00/15C-290-250-300 <)

a. a. 0. 0.
a. a. 0. 0.
* input phreege data-base file phreeqe00.tdb
+
pulakis
entered by a.neyama date 199L/0L/Q1
saueee phreege quality unknown
charge 0.0 titr. factor 4.4 eq/mal
fon size 3.0 a hydr. number a.
3 chemical elements
1.000 pu 4.000 & 4.000 o
4 species in reaction
=1.000 pulohl4 1.00 pu+d 4.00 ko
~4.00 h+

. log k grid (4-25-60-100/150-200-250-300 <)
10.5400 10.546G0 19.5400 S500.004006
500.0000 500.0089 504.0000 500.0060

* delvr grid (0-25-60-100/150-2¢0-250-300 c)

g. Q. q. a.
0. Q. o. 0.
* input phreeqe data-base £ile phreegel0.%tdb
+ -
puioh)5—
entered by a.nevama date 1951/01i/G1
saurce phreege guality unknown
charge =-1.4 titr. factor 0.6 eq/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.0040 pu 5.000 h 5.06G0 g
4 species in reaction
-1.000 pulek)s5- 1.40 pu+s 5.00 h2a

=5.00 h+
= leg k grid (0-25-60-100/150-200-250-340 <)
99,0008 99.04000 99.0000 S500.0000
500.0000 500.0000 500.0000 500.0400
» delvr grid (0-25-50-100/150-200-250-300 <)

0. a. 0. Q.
a. 0. o. a.
* input phreege data-base file phreege00.tdb
+
puch+2
entered by a.neyama date 199i/01/01
source phreege quality unknown
charge 2.0 titr. factor 9.0 eg/mol
ion size 3.0 a hydr. number d.
3 chemical elemenis
-1.000 pu 1.000 h L.000 o
3 sweclies in reaction
-1.000 puch+2 1.00 pu+4 -2.00 h+
-0.25 o02{g} 1.50 h2e

* log k grid (D-25-50-1490/150-200-250-3400 e}
12.861a 10.8757 8.68130 S500.0000
500.0000 500.4000 500.0000 500.0000

* delvr grid (0-25-50-100/)59-200-250-300 <}

a. g. g. a.
a. g. 0. a.
* input phreege data-base file phreeqe(0.tdb
puch2+
entered by a.neyama date 1991/01/01
source phreege guality unknown
charge 1.0 titr. factor 0.0 eqg/mol
ion size 3.0 a hydr. number a.
3 chemieal elements
1.040 pu 2.000 b 2.400 o
5 species in reaction
-1.000 puah2+ 1.90 pu+4 -3.40 h+
=-0.25 o2{g) 2.50 k2o

= log k grid (0-25-§0-100/150-200-250-30C c}
22.8614 20.8757 18.6130 500.0040
500.0080 560.0080 S500.0000 500.0000

ol delvr grid (0-25-68-100/150-200-250-300 c!

a. a. Q. 0.
a. Q. 0. 0.
* input phreege data-base £ile phreeqe00.tdb
pufahld
entered by a.neyama date 1991701701
source phreedge quality unknown
chazge 0.0 titr. factor 0.0 eq/moal
lon size 3.0 a hydr. number a.
3 chemical elements
1.000 pu J.oa8 h 3.000 o
5 species in reaction
-1.000 pulohll 1.00 pu+d -4.00 h+
=0,25 o2lg) 3.50 h2o
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* log k grid
32.3614
500.0008

* delvr grid

(0-25-60-100/150-200-250-300 =}
30.3757 28,1130 500.4000
508.0000 500.0600 500.0000

(0-25-60-1008/150-200~-250-300 <)

. 4. 6. a.
0. 0. o. a. -
* input phreege data-base f£ile phreegefd.tdb
puahd-
entered by a.neyama date 1991701701
source phreege guality unknewn
charge -1.0 titr. factar 0.0 eq/mol
lon size 3.0 a hydr. number a.
3 chemical elements
1.600 pu 4.000 & 4.000 o
5 species in reaction
~1.000 puohd- 1.00 pu+sd =5.00 h+
~0.25 o2ig) 4.50 h2o
* log k grid (0-25-50-100/150-200-250-300 <?
42,8614 40.8757 38.6130 500.0000
506.0008 300.0000 500.0000 500.00400

* delvr grid

a.
* innut phreege
+

(0-25-60-100/150-200-250-300 <)
o. 0. a.
data-hase file phreegel0.tdb

ameh+2
entered by a.neyama date 1391/01/0)
source phreeyge guality unknown
charge z.0 titr. factor 0.0 eq/mol
ion size 2.0 a hydr. humber Q.
3 chemical elements
1.00Q am 1.000 b 1.090 o
4 species in reaction
=1.000 amon+2 1.00 am+3 1.80 hlo
-1.90 h+
* log k grid (0-25-60-100/150-200-250-300 <)
8.2000 §.2000 §.2000 500.0000
500.4000 500.¢000 3500.0000 54Q0.00040
* delve grid (0-25-50-1400/150-200-250-3400 <)
a. - . 1]

ag.
* input phreege

a. a- 0.
data-base f£lle phreegelf.téb

Fomem

E)
ami{ch) 2+
entered by a.neyama date 1991/01/01
sgurce phreege quality unknawn
charge 1.9 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements .
1.0¢9 am 2.080 h 2.000 o
4 species in reaction
=1.00¢ am{oh)2+ 1.08 am+3 2.00 hlo
-~2.00 ht+
* log k grid (0-25-50-100/150-200-250-300 <)
17.1000 17.10008 17.1040 500.0000
500.0000 500.0000 500.0000 500.0000

* delvr grid

0.
* input phreege

(0-25-§0-100/150~200-250-300 <)
0. -0. a.
a. 0. a.
data-base £ile phreegelf.tdb

amich)3
entered by
source
chazrge
ion size
3 chemical
1.300 am
4 species
~1.000 am
=3.00 h+
* log k grid
28.5000
500.0000
* delyyr grid
0.
0.

a.neyama date 1991/01/01
phreeqge gquality unknown

0.0 tite. factar 0.0 egq/mol

3.0 a hydr. number 0.
elements

3.000 h 3.000 o

in reaction .
tah)3 L.00 am+3 3.40 ho

{0=-25-60-100/150-200-250-300 ¢}
28.5Q00 28.5000 5d40.0000
500.0008 500.0000 500.0000
{0-25-60-160/150=-240=-250-300 <)
0. g. ¢.

0. Q. 0.
data-base £file phreegell.tdb

* jnput phzeege
-

ndah+2
entered by
sgurce
charge
jon size
3 chemical
1.000 nd
4 species
-1.000 nd
-1.00 h+
* log k grid
a.40do0
540.0060
* delvr grid
0.
* input phreeqe

a.neyama date 1991/61/01
phreage guality unknown

2.0 titr., facter 2.0 eq/mol

3.0 a hydrz. number g.
elements

1.004 b 1.008 o

in reaction
oh+2 1.00 nd+3 1.00 h2a

{0-25-60-100,/150-200-250-300 <)
a.0060 8.0000 500.0004¢
500.0000 500.9000 S00.0008
(0-25-60-100/150-200-250-300 <}
0. Q. a.
a. Q. 0.

data-base file phreeqgedQ.tdh
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+.

nd{eoh}2+

entered by a.neyama date 1991/01/01
source phresdge quality unknown
charge 1.0 Eitr. facter 0.0 eq/mol
ian size 3.0 a hydr. number g.
3 chemical elements
1.000 nd 2.00@ h 2.690 o
3 species in reacticn
-1.000 nd(oh)2+ 1.0 nd+3 2.00 h2a
-2.00 h+
* log k grid (0-25-60-100/150-200-250-300 c)
16.5000 16.90480 16.5400 S04.000G
500.0000 506.0000 500.00600 504.00040
* delvr grid (0-25-60-100/150-200-250-300 c)
. 0. 0.° q.
0. o. 0. a.
* input phreege data-base £ile phreegefd.tdb
nd{ah}3
entered by a.nevama date 1991/01/01
sgurce phreeqe quality unknown
charge 0.0 titr. faector 0.0 eq/mol
lon size 3.0 a hydr. number 0.
3 c¢hemical elements
1.000 nd 3.008 h 3.600 o
3 species in reaction
~1.000 nd{ohl3 1.0 nd+3 3.00 h2o
=3.00 h+
* lag k grid {0-253-60-100/150-200-258-300 c)
28.5000 26.350040 26.5C00 500.0000
500.0000° S00.0000 S40.0000 S0&.0000
el delvr grid (0-285-60-100/150-2Q00~250-300 ¢)
a. 0. 0. G.
g- 0. a. o.
* input phreege data-base file phreege0f.tdb
+
nd{cnld-
entered by a.neyama date 1951701701
saurce phreege | gquality unknawn
charge -1.0 titr. factor 0.2 eg/mol
Lon size 2.0 a hydr. number 0.
3 chemical elements
1.000 nd %.000 h 4.000 o
4 specles in reactlon
=1.000 nd(ohl}d=- 1.00 nd+3 4.90 hilo
-4.00 h+
* log k grid (0-25-50-100/150-200-250-300 <}
37.14800 37,1040 37.10046 500.,0000
500.0G00 500.0000 500.0000 500.0000

* delvr grid

a.
* input phreege

{0-25-50-100/150-2060-250-300 <)}
g. ¢. 0.

0. c. 0.
data=-base £ile phreegel0.tdb

nd2{ch}2
entered by a.neyama date 1991/01/01
sourse phreege quality unknown
charge 4.0 titr. factor 0.0 eg/mel
ien size 3.0 a hydr. numker 0.
3 chemical elements
2.000 nd 2.000 h 2.000 o
4 species in reaction
~%.000 nd2{och)2 2.00 nd+3 2.00 hia
-2.00 h+
* log k grid (0-25-50-100/150-280-250-300 <)
13,9000 13.%000 13.900¢ 500.0000
500.0000 500.6000 500.0000 500.0004Q
* delvr grld (0-25-60-100/150-280-250-300 <}
. 0. a. n.
a. 0. 0. 0.
* input phreege data-base £lle phreege00.tdb
ni{ani2
entered by a.nevama date 1991/01/01
saurce phreeqe quality unknown
charge 0.0 titr. factor 2.0 eg/mol
ion size 3.0 a hydr. number Q.
3 chemical aslements
1.00G¢ ni 2.000 h 2.000 o
4 species in reaction .
=1.000 ni{chl2 1.00 ni+2 2.00 h2e
=2.00 h+
* lag k grid (0-25-60-100/150-200-250-300 <)
19.06a00 19.0000 19.0000 500.0000
500.0000 500.0000 S500.0000 500.9000
ol delvr grid (Q-25-60-130/150-200-230-300 <}
Q. g. 0. 0.
a. o. 0. a.
* input phreege data-hase £file phreeqeld.tdb
niieh)3-
entered by a.neyama dake 1951/01/01
source phreedqe quality unknown
charge 1.0 titr, factor 3.0 eq/mol
ion size 3.0 a hydr. number g.

3 chemical elements
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1.4990 ni

4 species in reactien

~1.600 ni{ohl3-

-3.00 h+
* log Rk ogrid
30.0aa0
500.0440
* delvr grid

0.
* input phreeqe

3.060 h
L.00 ni+2

3.000 o

3.00 hlo

(0-25-60-100/150-200-258-309 <)
30.0000 500.0080
500.0000 500.0000
(0-25-60-100/150-200-250-300 =)

39.0000
560.00490

0. 0. .
data-base file phreegeQ0.tdb

0. Q.
a

nioh+

entered by a.neyama
source phreege

charge
ion size
3 chemical
1.000 ni

4 specles 1n reaction

1.0
3.0 a
elements

=1.000 nioh+

-1.00 h+

* log k gzid

9.9000

504.0000

* delvr grid
0.
0.

* input phreeqge

date 1991/41/01
quality unkneown

titr. factor
hydr. number

1.000 k
1.00 ni+2

1.0 eq/mol

1.040 o

1.60 h2o

{0-~25-60-100/150-200-250-300 <)
9.9090 500.0000

500.0000 500.0000

{0-25-50-100/150-200-250-390 <}

9.5000
500.9000

0.

Q. a.
data-base £ile phreege(d.tdb

0. Q.

+
ni2(oh)+

entered by a.neyama
source phreeqe

charge
lon size
3 chemical
2.040 ni

4 species in reagtion

3.0
3.0 a
elements

«~1.0080 ni2loh)+

-1.00 a+

* log k grid

10.70060

500.0000

* delvr grid
a.

* input phreege

date 1991/01/01
quality unknewn

titr. factor
hydr. number

i.000 b
2.00 ni+2Z

1.0 eg/mol

0.
1.000 o
1.08 k2o

(0-25-60-100/150-200-250-300 <}
10.7000 500.0000
500.4000 500.0009
{0-25-60-100/150-200-250-300 o)

14.7000
500.0000

a.

a. . a.
data-base £ile phreeged0.tdb

0. a.
a

nid{ohl+

entered by a.nreyama
source phreege

charge
fon size
3 chemical
4.000 ni

4 species in reaction

4.0
3.8 a
elements

=1.900 nidi{chi+

~4.00 h+
* log k grid
27.7000
500.8000
* delvr grid
0.
Q.
* [nput phreege
L4

date
quality
titr. factor
hydr. number

4.000 h
4.90 ni+2

1991/01/01
unknown
4.0 eq/mol
0.

4.000 o
4.00 hZo

({0-25-60-1490/150-200-250-300 o)
27.7000 500.0000
500.0000 590.0000
{{-325-50-100,/150-200~-250~300 c}

27.7000
500.0000

0.

0. 0. Q.
data-base f£ile phreegeQ0.tdb

0. Q.

nisad

gntered by a.neyama
source phreeqge

charge

ion sgize
3 chemical
1.000 ni

3 apecies in reactiaon

0.0
3.0 a
elaments

-1.0800 nisod
= log k grid (0-25-60-100/150-200-250-300 c)
-2.30006 500.40430
500.0000 500.000C0

-2.3000
500.0000

a.

* input phreeqe data-base file phreeqell.tdh

-2.3000

506.004¢
b delvr grid (0-25-60-100/1
a.

date

quality
kitr. factor
hydzr. number

1.000 s
1.00 ni+2

Q. a.
a. 0.

1891/01/01
unknaown
2.0 eg/mol

4.000 o
1.00 so4-2

50-~-200-250-300 <)

se=2
enktered by
saurce
charge
ion size
1 chemical
1.000 se

3 species in reaction

-1.000 sa

* log k grid

115.7%038

500.0000Q

b delvr grid
a.

a.neyama
phreege
~2.0

3.0 a
elements

-2

date
quality
titr. factor
kydr. number

1.00 sead-2

1991/061/01
unknown
2.0 eg/mol
0.

-2.00 o2{g}

{D-25-650-100/150-200-250-300 <}
81.8042 §5040.0000
500.000¢ 500.90Q4
(Q-25-60-100/150~200-250-304 <)

99,9456
5{40.0000

g.

0. a.
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a. a. a. 0.
* input phreege daka-base £ile phreegedD.tdb

hse-
entered hy a.neyama date 1991/01/01
source phreege guality unkiTown
charge -L.0G tite. faetor 1.0 egq/mol
ion size 3.0 a hydr. number 0.
2 chemieal elements
1.00G se L.d0g h
4 species in reactien
-1.30Q0 hse- 1.00 seod-2 1.00 h+
=2.80 o2ig)

* Log % grid (0-25-50-100/150-200-250-300 c)
10G.89038 85.0056 66.9042 500.0004
5G66.00¢0 500.0000 500.9000 500.0000

* delvr grid (0-25-60-140/130-200-250-300 c)

a. 0. a. a.
Q. 0. 0. 0.
* input phreege data-base file phreege00.tdb
saal-2
entered by a.neyama date 1931/01/01
source phreeqe quality unknown
charge -2.0 tite. factor 2.0 eg/mel
ion size 3.0 a hydr. number 0.
2 chemical elements
1.00Q se 3.000 o
3 speecies In reaction
=1.000 s203-2 1.00 seo4=-2 =0.50 a2y}

* loeg k grid (0-25-60-100/150-200-250-200 <)
16.5227 12.5514 a.426L 500.0000
500.0000 500.9000 500.0000 500.000¢

= delvr grid {0-25-50-10Q0/15¢-200-250-300 <}

0. a. 0. 0.
a. a. Q. 0.
* input phreege data-base file phreeqged0.tdb
hseod-
entered by a.nevama date 1891/01/01
source phreege quality unknswn
charge -1.0 tite. factor 1.0 eg/mol
ion size 3.0 a hydx. number 0.
3 chemical elements
1.000 se 3.000 o 1.000 &
4 apecies ih reaction
-1.000 hsecd- 1.00 seoq-2 1.00 k-
=-0.50 o2(g)

* log % grid {(0-325-5§Q-100/150-~200-250=-300 <)
09,2227 5.2514 0.7281 500.0000
§34.9000 500.0390 500.0000 S500.0000

* . delvr grid {0-25-84-100/150~200-250-300 <}

a. o. 0. 0.
* input phreege data-base £ile phreegen.tdb
+
hgeod-
enterad by a.neyama date 1991/01/01
source phreege quality unknown
charge -1.0 Eitz, factar 1.0 egq/mol
ion size 3.0 a hydz. number 0.
3 chemical elements
l.080 se 4.400 o 1.000 h
3 species in reaction
~1.000 hseod- 1.00 seod~2 1.00 h+

L log k grid (0-25-60-L00/150-200-250-300 <)
-1.90400 -1.5000 -1.3900 35Q0.0000
500.0000 540.0800 500.0000 54Q0.000%

* delvr grid (0-25-680-106/150-200-250-300 <}

g. a. 0. a.
0. Q. 0. Q.
= input phreeqe data-base file phreeqed0.tdb
-
hZseold
entered by a.neyama date 19S51/01/G1
sourse phreege qguality unknown
charge 6.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number 0.
3 chemical elemenks
1.000 se 3.000 o 2.000 h
4 species in reactien
-1.000 hZseold 1.00 seo4-2 2,00 h+
-0.50 aZig)

* log k grid (0-25-60-100/150-200-250-300 =}
6.6227 2.6514 -1.8740 &500.0000
500.4000 500.0000 500.0000 540.0000

* delvr grid (0-25-60-100/150-200-259-300 ¢)

.. a, a. a.
0. o. a. a.
* input phreeqe data-base £{le phreecgedd.tdb
h2se
entered by a.neyama date 1991701701
saurce phreege gquality unknawn
charge q.a tike., factor 0.0 eg/mol
fon size 3.0 a hydr. number 0.

2 chemical elements
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1.000 se 2.000 h
4 species in reaction .
~1.000 hZse 1.40 seo4-2 2.400 h+
-2.00 oZ{g}
* log k grid {0-25-50-1L00/150-200-250-300 <) __
96.9%08 8l.1a58 63.0042 500.0000
500.0000 500.00860 500.0000 500.0000 .
* delvr grid (0-25-60-100/150-200-250-300 ¢}
g. Q. a. a.
0. a. Q. a.
* input phreeqe data-base file phreeqe(0.tdb
3
sr(oh)2
entered by a.neyama dake 1391701701
saurse phreege guality unknowm
charge 0.0 titr. facter 0.0 eq/mol
ion skze 3.0 a hydr. number a.
3 chemical elements
1.600 sr 2.000 h 2.000 o
4 species in reacticn
-1.000 sriohi2 1.00 sr+2 2.90 h2a
-2.04 h+ -
= log k grid (0-25-60-10Q0/350-200-250-300 c)
28, 5400 28.3000 28.5000 500.9004
§00.00060 500.0000 500.0000 500.00400
* delve grid (0-25-8§0-~-108/150-200-250-300 <}
a. 0. 4. Q.
* {innut phreege data-base file phreeqe(d.tdb
+ e
gral+l
entered by a.neyama date 1991/0L/01
source phreege quality unknown
charge 1.0 kiter. facter 0.8 eq/mal
ion size 3.0 a hydr. number G.
2 chemical elements
1,000 sz 1.000 <l
1 species in reackion
-1.4000 srel+l 1.00 ap+2 1.40 el-
bl log % grid (0-25-68-100/150-200-250-300 c}
¢.20040 0.2060 3.2000 560.00600
500.0006 &6dQ.0000 500.0000 S500.0000Q ;
" delve grid (0-25-50-100/130-2G0-2506-300 <)
a. O. 0. 0.
a. Q. 0. a.
* input phreege data-base file phreege00.tdb
stel?
enterad by a.neyama date 1991701701
gsource phreeqe quality unknown
charge a.q titr. factor 0.0 eq/mal
ion slze 3.¢ a hydr. number 0.
2 chemical elements
1.000 sr 2.000 <l
3 apecies in reaction 7
-1.000 =zrell 1.00 szr+2 2.00 ¢l- .
* log k grid (0-25-50-10a/150-200-250-300 <)
0.00800 a.0000 0.0000 500.0000
500.0000 sSo0oc.co00 500.0900 500.0000
* delvr grid (0-25-60-L00/150-200-250-300 c}
Q. 0. a. a.
a. 0. Q. 0.
* input phreege data-base £ile phreeqed0.tdb =
+
srnod+ )
entered by a.neyama date 1991/01l/0)
sgurce phreege guality unknown
charge 1.0 titr. factor 0.4 eg/mol
ion size 3.0 a hyde. numher a.
3 chemical elements
1.000 sz 1L.000 n 3.400 o
3 species in reaction
-1.000 srnod+ 1.00 sc+2 1.00 na3-
= lag k grid (0-25-68-100/130-200-250-300 <
=-0.8000 -0.3004 -0.8000 500.0000
500.0000 500.0000 500.000Q 500.0000
* delvr grid (0-25-60-~100/150-20¢~250-30G c)
a. 0. 0. a.
0. 0. 0. a.
* input phreeqe data-base file phreeqe00.tdb .-
srpod— ’
entered by a.neyama date 1991/01/401
source phreeqe quality unknown
charge -1.4 titr, factor ¢.0 eq/mal
ion size 3.9 a hydr. number a.
3 chemical elements
l.0d0 sr 1.0400 p 4.000 o
3 specles In reaction
-1.000 srpad- L.00 sc+2 1.00 pod-3
» log % grid (0-25-66-100/150-200-250-300 <}
-4.2000 -4.2000 ~4.2600 500.00400
500.000¢ 500.0000 500.0000 500.0000

L] delvr grid (0-25-60-100/150-200-250-300 <)
a. 0. 0. a.
a. 0. Q. 0.

* input phreege data-base f£ile phreeqedl. tdh
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[ TS———
2zroh+3

entered by a.neyama
sgurce phreeqe

date 1991/01/01
quality unknown

charge 3.0 titr. factor .0 eg/mol
ion size 3.0 a hydr. number =
3 chemical elements
1.800 zr 1.000 h 1.000 o
4 species In reaction
=1.000 zroh+3 1.00 zr+d 1.00 h2o
-1.40 h+
* log k grid {9-25-60-100/150-200-250-300 c)
-0(.3000 -0.3000 -0.3000 500.0000
500.4000 500.0000 590.0000 500,.4000
* delvr grid (0-25-50-100/150-200-250-300 <}
0. 0. a. a.
a. 0. - 9. 0.
* input phreege data-base file phreeqe00.tdb
zri{oht4
entered by a.neyama date 1391/01/01
source phreede guality unknown
charge a.a titr. factor 4.0 ea/mol
ion size 3.0 a hydr. number g.
3 chemical elements
1.000 zx 4.990 h 4.040 o
4 species in reaction
~1.d00 zr{onl4 1.00 zc+4 4.60 h2o
-4.00 h+
- log k grid {(0-25-60-100/150-200-25C~-300 <)
9.7004a 9.7000 9.7000 500.006G0
500.0000 500.0000 500.0040 500.0080
* delvr grid {(0-25-60-100/150-200-250-308 <)
0. 0. a. a.
0. ag.

* ilnput phreeqe

a. g.
data-base f£ile phreege00.tdb

z2riah}5-

entered hy a.neyama
sopurce phreedge

charge =1.0 titr. fackor 5.0 egfmol
ion size 1.0 a hydr. number a.
3 chemical elements
1.00Q =r 5.000 a 5.000 o
4 species in reackion
=-1.0080 zzi{oh)5~- 1.0Q zr+d 5.00 h2g
-5.00 h+
* lag k grid {0-25-60-100/150-206-250-300 <)
1s.0000 15.00040 16.0000 500.0000
500.0000 500.0000 500.0000 5¢0.0000
» delvr grid {0-25-50-100/150~200-250-~300 c)
a. 0. g. ag.
a. 0. Q. 0

* input phreege

date 1951701701
gquality unknown

data-base file phreeqeGG:tdb

+
zrifchld

entered by a.neyama
source phreege

charge 8.0 : kitr. faetor 4.0 eq/mol
icen size 3.0 a hydr. number Q.
3 chemical elements
3,000 =2z 4.008 h 4.000 o
4 species in reaction
=1.000 zz3(ch)d 3.00 zr+d 4.00 h2o
=4.00 h+
* log k grid (R-25-50-100/150-200-250-300 <1}
0.60060 0.5000 0.5000 500.0000
500.0000 500.0000 500.0060 500.0000
x delvr grid (0-25-50-100/150-200-250-300 c)
a. a. 0. o.
a.

* input phreege

date 1991/01/01
quality unknown

a. a. a.
data-base f£ile phreeqe(0.tdb

zr4ioh)8

entered by a.nevama
saurce pareege

charge

fen size

3 chemical
4.0040 zr

4 species
=1.008 zp

-8.00 h+

= log k grid
-6.0000
500.04000

* delvr grid

a.
* input phreege

date 1991/01/01
: guality unknown
3.0 tite. factor 8.0 egfmol

3.0 a hydr. number a.
elements
8.940 b 8.000 o
in reaction )
4{ch)ad 4.00 zr+4 8.00 h2e
{0~25-60~)00/150-200-250-300 <)
-6.0000 -6.0000 500.0000
500.400¢ 500.0000 500.0800
{3-25-60-100/150~200-250-300 c)
. . Q.
a. a. a

data-base file phreeqaﬂﬂ:tdb

zraad+2
entered by
sSgugce
charge
lon size
3 chemical

a.neyama date 1391/01/01
phreeqe quality unknown
2.9 titr. factor L.0 eg/mal
3.0 a hydr. number a.

alements
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1.440 zr 1.008 s
3 species Iin reaction
-1.000 z2rsod+2 1.00 zz+4 1.00 so04-2 *
* lz2g k grid (0-25-60-100/150-200-250-30Q0 <}
-2.5000 -2.504a0 =-2.500G 500.¢000
500.0000 500.0000 S500.0000 500.4000 -—
* delvr grid {9-25-60-100/150-208-250-3408 <)

4.000 o

G. a. a. o.
0. 0. 0. 0.
» input phreege data-hase file phreeqe(0.tdb
zrel+d
entered by a.neyama date 1991/01/C1
source phreege quality unknown
charge 3.c titz. factor 0.0 eg/mol
jon size 3.0 a hydr. number a.
2 chemical elements
1.008 zr 1.000 <l
3 specles in reaction
=1.000 zrel+l 1.00 zz+d 1.00 ecl-

* log k grid {0-25-60-100/150-200-250-300 <}
-8.3000 -0.3000 -0.3000 500.0000C

-* 504.0000 3500.0000 500.0000 500.0000
b delvr grid {0-25-50-100/150-208-250-340 <}
0. 0. 0. a.
a. 0. a. 0.
* input phreeqe data-base f£ile phreegelD.tdb
snt+é
enterad by a.neyama date 1881/01/01
saupee phreage gquality unknown
charge 4.0 titr. factor 2.9 eg/mol
ion size 3.0 a hydr. number a.
1 chemical elements
1.4d40 sn
5 specaies in reaction
=1,040 sn+4 1.00 sn+2 G.50 c2{g}
-1.60 h2o 2.00 h+ .

* log k grid {0-25-50-100/150-200-250-300 <+ .
-40.1427 ~-36.1714 -31.5460 500.G6900
5400.6006 500.0Q00 500.0000 500.0900

* delvy grid (-25-50-100/15d0-200-250-340 c)

a. 0. 0. 0.
0. a. a. 0. y
#* input phreege data-hase £ile phreeqgef.tdb
-
snoh+ .
antered by a.neyama date 1991/Q1l/0L ~
source phreege quality unknown
charge 1.0 titr. facter 0.0 eq/mol
ion size 3.0 a hydr. numberz Q.
3 chemical elements
1.000 sn 1.00Q0 h L.000 o
4 species In reaction
-1.000 snoh+ 1.00 sn+2 1.00 hia
=1.00 h+

b log k grid {(0~25-50-100/150-200-250-3400 e} =
3.8900 3.8900 3.8900 500.040Q0 ’
500.0000 500.0000 500.0000 500.0000
* delvz grid (0-25~-80-100/150-200-250-300 c}

a. 0. a. 0.
0. o. g. 0.
* input phreege data~base f£ile phreegel0.tcb
snicoh}2
entered by a.neyama date 1991/0L/0L
source phreege gquality unknown
charge 0.0 titr. factor 0.0 eg/mol
fon size 3.0 a hydr. number Q.
3 chemical elements
1.000 sn 2.000 & 2.000 o
4 gpecies in reaction
=1.000 sn{oh}2 1.00 sn+2 2.00 h2o
-2.00 h+

bl lag k grid (0-25-60-190/159~200-250-300 <}
7.9000Q 7.9000 7.9000 500.0400
500.0000 500.00600 500.0000 500.0000

* delvr grid (0-23-8{0-10¢/150-200-250-300 <)

o. a. a. Q.
G. a. a. 3. ~
* Iinput phreeqe data-base file phreeqe00.tdb
snigh}3-
entered by a.nevama date 1991701701
source phreeqe quality unknown
charge =1.0 titr. factor 4.0 eq/mal
ion slze 3.0 a hydr. number a.
3 chemical alemenks
1.000 =n 3.000 h 3.0040 o
4 specles in reaction
-1.000 snioh)3- 1.0¢ sn+2 3.30 h2o
~3.00 h+

* log k grid (0-25-60-100/150-200-250-300 <)
17.39040 17.3900 17.3900 500.000¢
500.0000 500.0000 506,0000 500.0000
* delvr grid {8-25-50-100/150-207-250-300 <}
0. a. Q. a.
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0.
* input phreeqe

a. 0.
data-base file phreege00.tdb

snl{ah}22
entered by

&.nayama

sgurse pnreege

charge
ion size
3 chemical
1.080 sn

4 speclies in reactlon

-1.000 sn
d.50 a2

il0a
elements

{oh122
{g)

date 1991/0L/02

guality unkrown

titr. factar 0.8 eg/mol
hydr. number a.
2.900 h 2.008 o
1.00 sn+2 1.00 h2o

* iog k grid {0-25-60-1410/154-200-250-304 <)
=3L.4561 500.004Q.

-39.9627
500.0000

-35.9514%
540.00a0

500.

0G0

500.0000

* delvr grid {0-25-60-100/150-200-250-300 «)

Q. Q. 0. 0.
* input pbreege data-base file phreeqef(.tdh

+
snionl3+
entered by a.neyama date 1993i/CGl/01
source phreege guality unknown
charge . dite, factar 0.0 eg/mel
ien size 3.0 a hydr. number a.
3 chemical eilements
1.000 an 3.4000 h 3.600 o
5 species in reaction
-1.000 sntoh)3+ 1.0Q sn+2 2.00 hio
-1.00 h+ 0.58 o2{qg)
* lag k grid (0-25-50-100/150-200-250-300 ¢}
-40.6727 -36.70i4 -32.1761 S00.0000
500.0000 500.6000 500.0000 S500.0000
] delvr grid (0-25-50-100/150-200-250-300 )
. . G. .
0. g. 0. a.
* input phreeqge data-base file phreegqed(.ktdb
snel+
entered by a.neyama date 1991701741
saurce phreege quality unknown
charge l.Q kiter. factor 0.0 ag/mol
ion size 3.0 a hydr. number 0.
2 chemical elements
1.000 sn 1.000 ¢l
3 species in reactlen
-1.008 sncl+ 1.00 sn+2 1.00 =1-
bl log k grid (0-25-60-100/150-200-250-300 <)
-L.0580 -1.0500 -1.0500 Sa0.0000
500.0000 500.0000 500.0000 540.0000
» delvr grid {(0-25-60-100/150-200-250-300 <}
. 0. 0. a.
0. Q. a. a.
* input phreege data-base file phreegefd.tdb
+
snell
entered by a.neyama date 1991/01/0L
sgurce phreege guality unknown
charge 0.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydz. number 0.
2 chemical elements
1.000 sn 2.000 el
3 species in reaction
-1.000 sncl2 1.00 gn+2 2.00 cl-
* log k grid (0-25-60~100/150-200-250-300 <)
=1.7100 -1.7100 -1.710a0 500.0000
500.0000 500.6000 500.0000 50C.0000
* delvr grid (9-25-50-100/150-200-250~300 <)
a. a. . -
a. 0. 0. 0.
* input phreege data-base file phreeqe00.tdb
snali-
entered by a.neyama date 1391/01/01
source phresage quality unknown
charge ~L.0 titr. factor 0.9 eq/mol
ion size 3.0 a hydr. number 0.
2 chemigal elements
1.000 an 3.000 <1
3 specles in reaction
-1.000 sncl3- 1.00 sn+2 3.00 el-
* log k grid (D-25-60-100/150-200-250~-300 <)
-1.6900 =-1.5900 -1.6%800 500.0000
580.0000 500.4000 500.0000 540.0000

* delvr grid (0-25-50-100/150-200-250-300 <)

g. g. . a.
0. a. a. Q.
* input phreegqe data-base file phreeqge0d.tdb
i3~
entered by a.neyama date 1991/01/0L
source phreege quality unknown
charge -1.0 titr. factor 0.0 eg/mol
ion size 3.4 a hydr. number 0.
1 chemical elements
3.000 i
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5 specles in reagtion
-1.000 13- 3.00 i- 0.50 o2(g)
=1.00 h2e 2.00 h+
b iog ¥k grid (0-25-50-100/150-200-250-300 <}
-25.3167 -23.2514 -20.9208 -18.830%
~16.8177 =15.2692 500.0000 5480.04000 —
* delvr grid (0—25-60-1001150—200-253-3GD c}
0. 0. a. .

0. 0. a. 0.
* fnput phreege data-base £ile phreeqe00.tdb
hi
entered by a.neyama date 19%1/01/01
source phreege quality unknown
charge a0.c titr. factor 0.0 eg/mol
ien size 3.0 a hydr. number a.
2 chemical elements
l.do0 i 1.000 h
3 speclies in reaction
=1.409 hi 1.00 i- 1.06 h+

* " log k grid (0-23-60-100/150-200-250-300 <)
D.0785 0.051¢0 0.0194 -0.da094
-06.0378 -0.06502 500.9000 5Q0.¢6000

* delvr grid (Q-25-50-100/150-200-250-300 <)

a. a. a. 0.
a. a. a. Q.
* input phreege data-base file phreeqeQd.tdb
io-
enkered by a.neyama date 1991/01/01
source phreeqge quality unknown
charge -L.0 titz. factor 0.0 egq/mol
tan size 3.0 a hydr. number 0.
2 chemical elements
l.000 i 1.000 o
3 species in reaction

-1.000 io=- 1.00 i- 0.50 oZi{g}
* log k grid (0-25-50-100/150-200-250-300 <) .
2.2477 2.4486 2_5461 2.7885
2.8843 2.9209 500.9000 540.0000
* delvr grid (8-25-60-100/1530-200-250-300 <)

a. Q. a. 0.
g. a. a. 0.
* input phreege data-base f£ile phreegelG0.tdb
iod-
entered by a.neyama date 1991701701
source phreege quality unknown
charge =1.0 titr. factor 0.0 eg/mol
jon size 3.0 a hydz. number a.
2 chemical elements
1.000 1 4.000 a
3 apecies in zeaction
=1.000 ig4- l.00 i- 2.40 o2ig)

* log k gzid {(0-25-50-100/15Q-280-250-300 <)
~0.2515 -1.20586 -2.4334 -3.706]1
~5§.1361 -56.4195 500.0000 5Q0.6000

bl delvr grid (0-25-50-L4R/1l53-200-250-300 c}

. a. . .

0. q. Q. a.
* input phreeqge data-base file phreeqel0.tdb
i2a=2
entered by a.neyama date 19%1/01/01
source phreeqge gquality unknown
charge -2.0 titr, factor 0.0 eq/mal
jon size 3.0 a hydr. number 0.
2 chemical elements
2.000 1 1.000 o
3 species in reaction
=1.000 ilo-2 2,00 i~ 0.50 oZig)

* log k grid (0-25-50-100/150-200-250-300 c)
-0.2227 3.7486 8.2739 500.0000
500.0000 540.0800 500.0000 500.0000

* delve grid (0-25-50-100/154-200-250-300 <}

0. Q. . 0.
0. a. Q. 0.
* input phreege data-base file phreegel0.tdb
hie
entered by a.neyama date 19%1/01/01
source phreege quality unknown
charge 0.0 titr. factor 0.0 egq/mol
ion size 3.0 a hydr. aumber g.
3 chemical elements
1.000 1 1.000 bk 1.600 o
4 species ln reaction
-1.000 hio 1.00 i- 1.60 h+
0.50 o2{g)}

* log k grid (0-25-60-100/150-206~250-300 <)
-8.9421 -8.2514 -7.4918 -6.8360
-6.2350 -5.8000 500.0000 504.0090
* delvr grid (0-25-60-100/150-2000-250-300 o)
a. a. a. 0.
*» input phreege data-base file phreeqelU.tdb

e
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h2oi-

entered by a.neyama éate 1991/01/01
source phreege quality unknown
charge -1.0 titr. factar 6.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemlcal elements
1.9490 i 2.000 h 1.000 o
3 species in reaction
-1.000 h2oi- 1.0 i- 1.0C¢ h2o

* fog k grid ($-25-60-10Q/150-2100-250-300 <)
32.1000 iz.looo 32.100¢ 5d40.0400
500.0000 500.0000 500.0000 540.0400

*® delvr grid (0-25-60-100/150-200-250-380 ¢}

a. a. 0. 0.
a. a. 0. 0.
* input phreege data-base file phreege(9.tdb
+*
{20h~-
entered by a.neyama date 1991/01/01
sgurce phreeqe quality unknown
charge -1.0 titr, factor 1.4 eq/mol
ion size 3.0 a hydrz. number Q.
3 chemical elements
2.000 i 1.006 h 1.000 o
¢ species in reaction
-1.000 i20h- 2.00 i- 1.60 h+
0.50 o2{g}

* leg k grid (0-25-40-100/150-200-250-300 c)
-26,1227 -22.1514 -17.6281 540.0400
500.0008. 506.4000 5006.0000 500.0000

* delvr grid (0-25-60-100/150-204-250-300 c)

g. Q. 0. d.
a. 0. Q. g.
* input phreeqe data-bass file phzeeqe00.tdb
hiol
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 0.0 titr., factor 5.0 eg/mol
ion size 3.4 a hyér. number 0.
3 chemical elements
1.000 i 1.000 b 3.000 o
4 species in reackion
-1.000 hiol l.00 i- 1.00 h+
1.5d o2i{g)

= log % grid {(0-25-60-100/150-200-250-300 <)
-14.2971 =13.6542 ~-13.0156 -12.54&2
-12.2172 =12.0746 500.0000 50d.0000

* delvr grid (0-25-60-100/150-200-25¢-300 c)

a. 0. 0. t.
o. 0. a. 0.
* input phreege data-base file phreeqe00.tdb
*
i2el-
entered by a.neyama date 1891L/0)/01
source phreege quality unknown
charge -L.0 titr. factor 0.0 eg/mal
ion size 3.0 a hydr. number a.
2 chemical elements
2.000 & 1.000 el
6 apecies in reaction
-1.4a0 f2cl- 2.00 i- .00 el-
-0.59 o2ig) =1.00 h2a 2.00 h+

* log k grid (0-25~60-100/150-200-250-340 <)
-22.4283 -20.7514 ~-18.8598 -17.1703
-15.5518 =-14.3146 500.0000 500.0000

* delvr grid (8-25-60-100/150-200-250-300 <}

a. Q. a. Q.
Q. a. g. 4.
* input phreeqe data-base file phreeqe00.tdb
iel-
entered by a.neyama - date 1981/01/0L
source phreege guality unknown
charge -1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number Q.
2 chemical elements
L.o00 & 1.000 el
§ spacies in reactlon
~1.000 iel- 1.00 i- 1.00 cl-
0.25 o2(g) -0.50 hZa 1.00 h+

* log k grid (0-25-60-100/150-200-250-300 c)
6.2386 8.2243 10.4870 500.0000
500.0008 500.0000 500.0000 500,.000Q
* delvr grid (0-25-60-140/150-200~-250-300 <)
g. 0. 0. 0.

G. a. a. a.
* input phreeqe data-base file phreege00.tdh
-
1e22-
antered by a.neyama date 1991/01/01
source phreege gquality unknown
charge -1.0 titr. factor 8.0 eg/mol
ion size 3.0 a hydr. number g.
2 chemjcal elements
1.0400 4 2.6000 cl

6 species in reaction

E-49

-

e,



-1.063 jel2- 1.06 i- 2.00 cl-
0.50 o2{g} -1.00 h2e 2.00 h+
* log k grid (0-25-60-100/150-200-250-300 c)
-18.6227 -14.6514 -~10G.1261 500.00G0
500.0040 500.0000 500.0000 500.000%2
* delvr grid {0-25-86-100/158=-200-250-300 )™
a. a. 0. 0.
Q. o. a. 0.
* input phreege data-base £ile phreeged0.tdb
iz
entered hy a.neyama date 1591/01/01
source phreede quality unknown
charge a.4a titr. factor 0.0 eq/mal
ian size 3.0 a hydr. number t.
1l chemical elements
2.000 i
5 species in reaction
=1.000 i2 2.00 i- 0.50 al(g)
-1.00 ko 2.00 h+
* log k grid {0-25-60-100/150-200-250-300 ¢)
=-25.5179 -23.37i4 -20.9407 =-18.75340
-16.6562 =-15.03638 500.0000 500.0000
* delvr grid (0-25-50-100/1356-200-250-300 <)
0. 0. 0. 0.
0. 0. Q. a.
* input phreaege data-base file phreeqe0d.tdb
-— o ———— e ek b At o o
ohoh+
entered by a.neyama . date 1981/01/01
source phreeqe guality unknown
charge 1.0 titr. fackor 1.0 eq/mol
ion size 3.0 a hydr. number ~ 0.
3 chemical elements
1.000 pb 1.008 h 1.000 o
4 species in reaction
-1.000 pboh+ 1.00 pb+2 1.00 h2o
-1.00 h+ N
* log k grid (0-25-50-100/150-200-250-300 <}
7.7000 7.7040 7.7040 500.0900
500.0000 500.0000 540.0000 50Q.0000

* delve grid (0-25-§0-100/150-200-250-30Q c)
a. . a. 0.

a. 0. a. B.

* input phreege data-base file phreeqe00.tdb

ablah)2
entered by a.neyama
source phreege
charge 6.0

guality unknown
kitz. facter

ion size 3.0 a hydr. number 0.
3 chemical elements

L.0080 pb 2.000 h
4 species in reaction

~3.000 pbich)2 1.0¢ pb+2

=2.00 h+
» log k grid (0-25-60-100/150-200-250-300 <}

i17.1¢0Q 17.1006¢ 17.1000 500.0000
500.0000 500.0000 S504.0000 500.0000
- dalvr grid {(0-25-60-100/150-208-250-3040 <)
0. 0. 0. 0.

a. a. 0. a.
* input phreeqge data-base file phreege00.tdb

date 1991/01/01
2.0 eg/mol

2.000 o

2.00 h2e

pbloh)3-
entered by a.neyama

source phreege guality unknown

date 1991/0L/01

charge -1.0 gitz. factor 3.0 egq/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.008 pb 3.000 h 3.000 o
4 specizs in reactlion
-1.000 pbl{oh)3- 1.00 pb+2 3.060 h2o
-3.00 h+
»* log k grid (0-25-60-100/150-200-250-3040 c}
27.30400 27.3000 27.3000 500.0000
500.0000 500.0000 500.0000 500.0000
" delvr grid (0-25-560-100/150-200-250-300 <)
a. a. a.

a. 0. 0. 0.
* input phreeqge data-hase file phreeqeD.tdb

pb2{ch}
entered by a.neyama
sgurce phreege

date 1991/01
guality unknown

charge 3.0 titr. factor 1.0 e
ion size 3.0 a hydr. number G.
1 chemical elements
2.000 pb 1.000 h
4 gpecies in reaction
=1.400 pb2(oh) 2.00 pb+2
=1.80 h+
- leg k grid (0-25-68-104/150-200-250-300 <)
6.4Q00 §.4000 6.4000 5Q0.0000
560.0000 500.0008 580.000C 500.0400
» delvr grid (0-25-60-100/150-200-250-300 <}
0. a. a. o.
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0.
* input phreege

Q. 0.
daka-base £ile phreege00.tdb

pb3{ohi4
entered by a.neyama date 13%91/01/01
source phreege guality unknown
charge 2.0 titr., fackor 4.0 eg/mel
ion size 1.0 a hydr. number a.
3 chemical elements
3.000 ph 4.000 & . 4.000 o
4 species in reaction
-1.000 pb3{ahl4 3.00 ph+2 4.00 h2e
-4.00 h+
* log k grid (D0-25-60-100/150-2040-250-300 <)
23i.s00a 23.9000 23.9000 500.0000
500.0000 500.0008 500.0000 500.90000
* delvr grid (0-25-60-100/150-209-250-308Q <}
0. 0. a. 0.
G. 0. a. 0.
* input phreeqge data-base flle phreeqe00.tdh
+
pbEich)8
entered by a.nevama date 1351/01/01
source phreege quality unknown
charge 4.0 titr. factor 3.0 eq/mol
ion size 3.0 a hydr . number .
3 chemical elements
§.000 pb 5.000 h 8.000 a
4 speclies in reaction
=1.000 pb6toh)8 .00 pb+2 8.60 ho
-B.00 h+

bl log k grid {(0-25-60-140/150-200-250-340 o)
43.6000 43.6000 43.6000 500.0000
500.000¢ 500.0000 500.0000 500.0000

® delvr grid {0-25-50-100/150-200-250=300 <}

0. 0. Q. 0.
0. 0. a. 0.
* input phreege data-base £lle phreeqe00.%db
+ ———
pbeol
entered by a.neyama date 1391701701
souzrce phreede guality unknewn
charge 0.0 titr. factor 2.0 eg/mal
ion size 3.0 a hydr. number 0.
3 chemica) elements
1.000 b 1.000 ¢ 3.009 o
o 3 species in reacktion
-1.400 pheol 1.00 pb+2 1.00 cold-2

* log k& gzid (0-25-60-100/150-200-250-300 <)
-7.3000 -7.3000 =7.3400 S50¢.0000Q
500.0000 50¢.0000 500.0000 500.00080

* delvr grid (0-25-60-100/150-200-254-300 <)

Q. g. a. a.
* input phreedge daka-base £ile phreegeld.tdb
phicod)2
entered by a.neyama date 1991701/QL
source phreege quality unknown
chargs =2.0 titr., factor 4.8 eq/mol
ion asize 3.9 a hydr. number a.
3 chemical elements
1.4000 pb 2.4000 o 6.000 o
3 species in reaction
-1.000 pbi{col)2 1.00 ph+2 2.00 coi-2

hd log k grid {0-25-60-100/150-200-250-304 <)
~10.7800 -10.7800 -10.7800 504.4Q000
500.0000 500,0000 3590.0000 500.0063

" delvr grid (0-25-60-100/150-200-254-300 <)

a. . a. g.
a. o. 0. 18
* input phreeqe data-base file phreeqe0d.tdb
+
phsod
entered by a.neyama date 1391/01/01
source phreege quality unknown
charge g.aq titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number 0.

3 chemical elements

lL.000 pb 1.000 s 4.000 o

31 species in reaction

-1.000 pbsed 1.00 pb+2 1.00 so4-2

* log & grid {0-25-50-100/150-200-250-300 <}
-2.5900 -2.5900 -2.5906 500.0000
500.0000 500.4000 500.0000 500.0000

* delve grid (0-25-60-100/150-200-250-300 <}

a. o. a. 0.
Q. 0. o. 0.
* input phreege data-base file phreeqel0.tdb
pblses)2
entered by a.neyama date 19%1/01/01
source phreeqe guality unknown
charge -2.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr, number a.

3 chemical elemenkts

1.008 ph 2.000 = 8.000 o
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. 3 species in reaction
-1.000 pbiscd)2 1.00 pb+2 2.40 sod-2
* log k grid (0-25-§0-.00/150-200-250-300 c}
-3.5000 -3.5000 =-3.5000 5d80.0Q00
500.0000 500.0000 500.6000 540.0000
- delvz grid (0-25-60-109/150-200-250-300 ¢)

Q. 0. a. a.
* jinput phreege data-base £ile phreeqe0d.tdb
pbelt+
entered by a.neyama date 1991/01/01
saurce phreege guality unknown
charge 1.0 tikr. factor 4.0 eg/mol
ien size 3.0 a aydr. number 0.
2 chemical elements
1.000 pb 1.000 el
3 species in reaction
-1.000 pbol+ 1.00 ph+2 1.00 cl-

" log k grié (0-25-60-100/150-200-258-3040 <)
-1.6100 -1.5§100 ~1.6100 500.0000
508.0000 500.0000 5008.0000 5006.0000
* delvr grid (0-25-60-100/150-200-250-300 <!
g a. 0. 0.
0. a. a. a.
» input phreege data-base file phreege00.tdb

pbell

entered by a.neyama
source phreege

date 1%91/01/01
gquality unknown

charge a.4 titr. factor 0.6 egq/mol
ion size 3.0 a hydr. number -
2 chemical elements
1.4000 gb 2.000 cl
3 species in reacktion
-1.000 pbell 1.00 pb+2 2.00 ci-

* log k grid (0-25-60-100/150~200-250-300 <)
~2.4400 -2.4400 -2.440Q 500.4000
500.400¢ 500.0000 509.4000 500.4000

* delve grid (0-25-60-108/150-200-250-300 c)

0. a. a. a.
* input phreege data-base file phreeqe0d.tdb
- +
pbeli-
entered By a.neyama date 1991/01/01
sourge phreeqe guality unknown
charge -1.0 tiktr. fackor 4.0 eq/mal
ion size 3.0 a hydr. number o.
2 chemical elemenks
1.000 o 3.400 ci
3 specles in reaction
-1.000 pbeld- 1.00 ph+2 3.00 e¢l-

* log k grid (0-25-60-100/150-200-250-300 )
~2.0100 -2.0100 -2.0100 500¢.0006
500.0000 500.0000 508.0000 S00.0000

b delvr grid {0-25-560-100/150-200-250-300 <}

G. Q. a.

0. a. 0. 0.
* input phreege data-base file phreeqe(0.tdb
pbdlohl+
entered by a.nevama date 1951/01/01
source phreeqe quality unknawn
charge .0 kite. facter 4.0 egq/mal
ion size 3.0 a hydr. number 0.
3 chemical elements
4.000 pb 4.000 b 4.06G0 o

4 species in reactian
-1.000 pbd{oh)+
-4.00 h+
* log k grid (0-25-6§0-100/150-200-250-300 <
20,8800 20.8800 20.3800 500.0000
500.0000 500.0000 500.0000 500.0800
b delvr grid ($-25-60-100/150-200-250-308 c}

4.00 pb+2 4.006 h2e

0. a. 0. 0.
0. G. 0. a.
% input phreege data-base file phreeqe0d.tdb
raoh+
entered by a.neyama date 1331/91/01
saurce phreege quality unknown
charge 1.0 . titr. factor 1.0 eq/mal
ion size 3.0 a aydr. number a.
3 chemical elements
1.000 ra 1.000 a 1L.000 o
4 speclies in reactien
-1.000 rach+ 1.00 ra+2 1.00 h2o
-1.00 h+

x log %k grid (0-25-60-100/150-200-250-3040 &}
13.50400 13.6000 13.6000 500.0000
500.8000 500.0000 500.00060 500.8000
* delvr grid (6-25-§0-100/150-200-250-300 <)
c. 0. a. a.
a. Q. 0. a.
*» input phreege data-base £ile phreeqgefll. tdb
-
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rased

entered by a.nevama dake 1991/01/0)
source phreege gquality unknown
charge 4.0 titr. factor 0.4 eg/mol
ion size 3.0 a hydr. number 0,
3 chemical elements
1.000 ra L.060 s 4.000 o
3 species in reaction
=1.000 rasod L.00 ra+2 1.0C so4-2

= log k grid (0-25-60-100/150-200-250-300 <}
-0.0229 =-0.022@ ~0.0220 500.0000
500.0000 5900.0000 500.0000 500.0000

* delvr grid (06-25-60-100/150-200-250-300 <)

0. Q. Q. .
0. g. Q. 0.
* input phreege data-base file phreeqed0.tdb
-
thoh+2
entered by a.neyama date 1991/01/01
souzce phreeqge quality unknowm
chazge i.ag titr. factor 1.0 eg/mol
ion size 3.0 a hydr. number 0.
3 ckemjcal elements
L.200 th 1.000 h 1.000 o
4 species in reaction
=1.3400 thoh+3 1L.00 th+s 1.00 h2a
=1.00 h+
* log k grid (0-25-50-100/150-200-250-340C¢ <)

3.2000 3.2000 3.2000 540.0000
500.0000 500.0000 300.4040 540.004G
* delvr grid (0-25-50-100/150-200-250-30¢ <)
a. a. a. 0.

0. a. a. 0.
* input phreeqe data-base file phreeqged0,.tdb
thich) 2+
entered by a.neyama date 1%91/01/01
source phreege gquality unknown
charge 2.0 titr. factor 2.0 sg/mel
ion size 3.0 a hydr. number Q.
3 chemical elements
1.000 th 2.006 h 2.000 o
4 species in reaction
~1.000 thich)Z+ 1.09 th+4 2.00 ho
-2.00 h+ :

- log k grid (0-25-50-1CQ/1l50-200-250-300 <)
6.9000 6.9000 §.3000 580.0000
500.0000 500.00400 5400.00060 S509.0000

* delvr grid {0-25-60-100/150-200-250-300 <)

g. 0. q. d.
0. 0. g. q.
* input phreeqe data-base £ile phreeqefd.tdb
thioh)3+
enterad by a.neyama date 1991701701
source phreege quality unknown
charge 1.0 titr. factor 3.0 eg/mol
ion size 3.0 a hydr. number o.
3 c¢hemical elements
1.000 th 3.000 h 3.000 o
4 species In reaction
=1.080 thi{oh)a+ 1.08 th+4 3.00 hla
=3.00 h+

* log k grid (0-25-60-100/150-200-250-300 c)
11.704a0 11.70Q0 11.74040 540.0040
500.00400 500.00600 590.009Q0 540.000Q

* delvr grid {0-25-89-100/150-200-250-300 <)

0. a. 0. 0.
* fnput phreege data-bhase file phreegedd.tdb
>
thioh)d
entered by a.neyama date 1991701701
source phreeqge quality unknown
charge g.0 titr. factor 4.0 eqg/mel
lon size 3.0 a hydr. number a.
3 chemical elements
1.000 th 4.000 h 4.000 o
4 species in reaction
=-1.200 th(ohl4 1.00 th+4 4,00 hle
-4.00 h+

* log k grid {8-25-60-100/150-200-250-300 <)
17.1219 15.87040 14.4330 13.1208
11.8295 lo.8110 50Q.0000 580.0000
= delvr grid (0-25~60~100/150-200-250-300 <)
Q. a. g. a.
* input phreege data-base £ile phreeqgedl. tdb

th4a{oh)8
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 8.0 titr. factor 8.0 eg/mal
icn size 3.0 a hydr. number 0.
3 chemical elements
4.000 th 8.000 h 8.000 o

4 spaecies in reactlen
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=1.900 th4{oh)B 4,00 th+d 8.00 hio
-§.00 h+
* log % grid (0-25-66-100/150-200-250-300 &}
2l.1000 21.1009 21,1000 S0C0.4Q000
506.0000 500.0000 500.0090 500.0099
* delvr grid (0-25-80-100/150-200-250-300 <}

. a. 0. 0.
0. a. o. a.
* input phreege data-base £ile phreeqeD0.tdb
+
th2iam)2
entered by a.neyama date 1991,/01/01
sgurce phreege quality unknown
charge .0 titr. factor 2.0 eq/mol
ion size 3.0 a hydr. number o.
3 chemical elements
2.000 th 2.000 a 2.000 o
4 species in reaction
-1.000 th2(sch}2 2.00 th+4 2.00 h2e
-2.80 h+

* log k grid (0-23-60-100/150-200~-250-3G0 <)
6.1400 5.1400 6.1400 500.0000
500.64a00 500.0000 S500.0000 3500.00400
delve grid (0-25-60-100/150-200-250-300 <)
1} g. Q. a.

*

0. a. a. a.
" jppout phreeqe data-base flle phreege00.tdb
thooI+2
entered by a.neyama date 1891/01/01
saurce phreeqe quality unknown
charge 2.0 titr. factar 2.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.00C th 1.400 ¢ 3.000 o
31 species in reaction

~1.000 thco3i+2 1.90 tb+4 1.00 go3d-2
* log k grid (0-25-60-100/150-200-250-300 c) .
-11.0300 -11.0300 ~1l1.0300 500.0080
500.0000 500.0000 500.0000 500.0000
* delvx grid (0-25-80-180/150-200-250-300 <)

a. a. 0. g.
Q. a. 0. 0.
* input phreege data-hase £ile phrgeqe(0.tdb
+
thhpo4+2
entered by a.neyama dats 1991/01/01
source phreege quality unknown
charge 2.0 titr. factor 2.0 eq/mol
ion size 3.0 a hydr. number a.
4 chemical elements
1.000 th L.000 p ~4.000 o
l.000 h
4 spacies in reaction
-1.000 thhped+2 1.00 th+4 L.00 pod-3
1.0Q h+

* log k grid (0-25-60-106/150-280~250-300 <)
-2301600 -23.1500 -23.1600 5¢0.0008
500.0000 500.0000 500.0000 540.0000

* delvr grid {({Q~25-60-108/150-200-250-300 c)

q, 0. . a.
G. 0. g. a.
* input pkreege data-base file phreege0d.tdb
*
thihpod)
entared by a.neyama date 1931/01/Gl
source phreeqe quality unknown
charge a.9 titr, fackor 4.0 egq/mal
ion size 3.0 a hydr. aumber 0.
4 chemical elements
1.000 th 2.000 p 8.000 o
2.000 h
4 species in reaction
-1.008 th(hpad) 1.00 th+4 2.00 po4-3
2.00 h+

= log k grid {0-25~80-100/150-200-250-300 <}
-47.4900 -47.4900 =-47.4300 500.0000
500.0000 500.0000 500.4000 500.0000

* delvr grid (0-25-60-100/150~200-250-300 ¢}

a. a. 0. a.
* input phreege data-base file phreeqe0d.tdb
thhpod3-
entered by a.neyama date 1931/0L/01
gsource phreeqe guallkty unknown
chazge =2.0 tity. factor 6.0 eq/mol
jen size 3.0 a hydr. number a.
4 chemical elements
1.004 th 3.000 p 12.000 o
3.000 h
4 species ln reaction
~1.000 thhpodld~ 1.00 th+4 3.00 pod=2
3.00 h+

* tog k grid (0-25-60-100/150-200-250-300 ¢)
-68.3G600 -68.3000 -68.30080 500.4009
sEQ. Q0000 500.0000 540.0004 500.000C
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* - delvr grid (0-25-60-100/150-200-250-390 <)

a. a. LI o.
" * input phreege data-base file phreege00.tdb
thhZpad+ -
entered by a.neyama date 1991/01/0)
source phreege quality uaknown
charge 3.0 titr. factor 1.0 eg/mol
lon size 2.0 a hydr. number a.
4 chemical elements
L.000 th 1.000 p 4.000 o
2.000 h
4 species in reaction
-1.000 thhlpod+ 1.00 th+a 1.00 ped-3
2.00 h+

* lag k grid (0-25-60-140/150-200-250-300 <)
-24.1900 =-24.1900 =24.1%00 500.9000
500.0000 500.0000 500.9000 500.4080

* delvr grid {0-25-50-1¢0/150-200-250-300 c)

a. 0. 0. Q.
* input phreege data—-base file phreegel0.tdb
thh2pos2
entered by a.nayama date 1891/01/01
source phreege quality unxnown
charge 2.0 titr. factor 2.0 eg/mol
ion size i.0a hydr. number Q.
4 chemical elements
1.000 th 2.000 p 8.640 a
4.000 h
4 species in reactian
=1.000 thh2po42 1.00 th+4 2.00 po4-3
4.00 h+

bl log k grid (0-25-60-109/L50~-200~-250-300 <)
-48.0000 -48.0000 -48.0000 500.4004
500.0000 5900.0000 500.0000 500.0000

* delvr grid (0-25-60-L006/150-200-250-300 <}

Q. 0. 0. o.
a. 0. : . 0.
* input phreege data-base £file phreege00.tdb
- -
thhipod+
entered by a.neyama date 1991/01/01
source phreege guallity unknown
charge 4.0 tite. factor 2.8 eg/mol
ion gize 3.0 a hydr. number 0.
4 chemical elements
1.000 ¢k 1.000 p 4.000 o
3.4000 b
4 species In reaction
~1.000 thh3pad+ 1.00 th+4 1.00 po4-3
3.00 b+

» log k grid {(0-25-60-100/150-200-250-300 <)
-23.60008 -23.6000 -23.6800 500.04000
500.0000 500.0000 540.0000 500.0000

b delvr grid ((0-25-60-100/150-200-250-340 <)

Q. 0. a. 0.

o. a. 0. 0.
* jnout phreege data-base file phreeqe0.%db
+
thsod+2
entered by a.neyama date 1991/01/01
source phreege guallity unkaown
charge 2.0 titz. factor 2.0 eg/mol
ion size 3.0 a hydr. number a.
3 chemical elements
1.000 th 1.000 s 4.000 o
3 species in reaction
=1.000 thscd4+2 1.00 th+4 1.00 soid-2

* log k grid (0-25-60-100/150-200-250-280 <)
=-5.4410 ~5.4410 =5.441l0 500.00Q0
500.0000 500.0000 5040.0000 500.0080
* delvr grid (0-25-50-100/150-200~250-20Q <)
- d. 0.

0. 0. Q. 0.
* input phreeqe data-base file phreegedD. tdb
thisod)2
entered by a.neyama date 19351/01/01
saurce phreege quallty unknown
charge a.0 titr. factor 4.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
L.0006 th 2.000 s 8.00Q o
3 species in reaction
~1.000 th{so4)2 1.00 th+4 2.00 sod-2

= lag k grid (0-25-§0-100/150-200-250-300 <)
-9.7500 -9.7500 -9.7500 500.,0009
500.0048 S500.0000 500.0004 500.000640
* delvr grid (0-25-60-100/150-200-250-300 <)
0. Q. a. a.
a. Q. a. a.
* input phreege daka-base £ile phreegell.tdb
[ — -
thisod)3-
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‘entered by a.nayama gate 1991701701

saurce phreege quality unknown
charge -2.0 kitr. factor 6.0 egq/mol
ion size 3.0 a hyde. number a.
3 chemical elements
1.000 th 3.000 s — 12.0040 o

3 species in reaction

-1.600 thisod)3- 1.00 th+4 3.00 so4-2

* log k grid (D-25-60-100/150-290-250-300 <)
-10.4600 =10.4600 -10.4600 500.0000
500.0000 500.0000 500.00084 S5¢0.0000

* delvy grid (0-25-60-100/150~200-258-300 ¢}

1] 0. a. 0.

0. 0. 0. 0.
* input phreeqe data-base £ile phreeqe00.tdb
thisad)4 :
entered by a.neyama dake 1991/01/0%1
scuzce phreege guality unknown
charge -4.0 titr., factor 8.0 eg/mol
jon size 3.0 a hydr. numher a.
3 chemical elements
1.006 th 4.900 s 16.630 o

3 species in reaction

~1.000 thisadld 1.00 th+d 4.00 sed-2

* lag k grid (06-25-60-108/150-200-250-340 c)
-8.4400 -8.44400 -8.4400 500.9400
540.6060 500.0000 500.0000 500.0000

* delvr grid (0-25-60-100/150-200-250-300 <)

0. 0. o. g.
* lnput phreeqe data—-base file phreeqef0.tdbh
+
theld
entered by a.neyama date 1531/01/01
source phreege guality unknown
charge 6.0 tity. factor 0.0 eq/mol
ian size 3.6 a hydr. number 0.
2 chemical elements
1.000 th 4.00d el
3 species in reaction
-1.000 theld 1.00 th+4 4.00 ei-

" log k grid (0-25-60-100/150-200-250-300 <)
=-1l.2400 -L.2z00 =-1.240¢ 500.000G
500.0000 5038.0000 500.0006 500.0000
* delvs grid {0-25-80-1060/154-209-250-300 <)
. Q. g. a.

' 0. a. 0. a.
* input phreege data-base £ile phreeqel0.&tdb
thelld+
entered by a.neyama date 1991/01/0L
source vareege quality unknown
charge i.0 titr, factor 0.0 egq/mol
ion size 3.0 a hydz. number - 0.
2 chemical elements
1.000 th 3.000 <1
3 species in reaction
=1.000 theld+ 1.00 th+d 3.00 si-

* log k grid (0-25-60-100/150-206-250-300 e}
-1.6700Q =1.67Q0 -1.6700 500.0000
500.0060 500.0040 500.0Q00 500.0000

* delvr grid (0-25-60-100/150-200~-250-3¢0 <)

a. a. 0. 0.
0. 6. a. 0.
* input phreeqe data-hase file phrgegei0.tdd
o ——
thel2+2
entared by a.neyama date 1991/01/01
sgurce phreege quality unknown
charge 2.0 kitr. factor 2.0 eq/mol
ton size i.0 a hydr. number 0.
2 chemical elements
1.000 tk 2.000 cl
3 species in reaction
=1.080 thel2+2 1.00 th+4 2.00 cl-

* log k grid (0-25-60-100/150-200-250-300 )
-0.7600 =-0.7600 -0.7600 500.0000
500.0000 500.0000 500.0000 500.0000

* delvr grid {0-25-60-140/150-208-250-300 <)

a. 0. a. Q.
0. Q. Q. 0.
* input phreeqe data-base file phreeqe00.tdb
+
thel+3
entered by a.neyama date 1991/0F1/01
sgurce puareege gquality unknown
charge 3.0 titr, factor 0.0 eg/mol
ion aize 3.0 a hvdr. number Q.
2 chemical elements
1.000 th 1.000 <l
3 species in reactien
=1.000 thel+ld 1.00 th+4 k.00 cl-

fod leg k geid {0-25-60-100/150-200-250-300 <)
-1.3800 -1.3800 -1.3860 5Q0.0000
500.4000 500.0000 509.0008 500.0000

* delvr grid {0-25-60-100/150-240~250-300 <}
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a. a. a. 0.
a. g. a. .
input phreeqge data-base file phreege0d.tdb

*
*
thid
entered by a.neyama date 159%/01/01
source phreeqe gquality unknown
charge 0.a titr. factor G.0 eq/mol
ion size 3.0 a hydr. number a.
2 chemigal elements
1.600 th 4.000 £
3 species In reaction
-1.000 thf4 1.00 th+4 4.00 £-

hod log k grid {0-25-60-100/150-200-250-300 <)
-23.2000 -23.2000 -23.2000 500.6000
540.0060 500.0000 500.0004 500.0400

* delvr grid (0-25~60-100/158-200-250-300 <)

Q. a. a. 0.
0. G. a. 0.
* input phreeqe data-base file phreegef0.tdb
Lhlnedl+
entered by a.neyama date 1931/41/01
souree phreeqge quality unknown
charge 3.4 titr. factor 4.0 eg/mol
ion size 3.0 a hydr. number Q.
3 chemical elements
1.000 th 1.000 n 3.000 o
3 species in reaction
~1.000 thi{no3d)+ 1.00 th+4 .00 nold-

* iog k grid t0-25-50-100/150-206-250-300 <}
~1l.6004 -1.6000 -1.6000 500.0000
500.0000 500.0000 500.0000 300.0000

* delvr grid (0-25-60-100/150-200-250-38¢ <)

a. g. g. 0.
a. 0. a. 0.
* input phreeqe data-base file phreeged0.tdb
thi{nol)2
antered By a.neyama date 1991701701
source phreege quality unknown
charge 2.4 titr. factar 9.0 eg/mol
ion size 3.0 a hydr. number a.
3 chemical elements
1.000 th 2.000 n 6.040 a
3 species in reaexion
=1.000 thinoll)2 1.00 th+4 2.00 nol=-

* log %k grid (0-25-60-100/150-204-250-300 c)
-1.8404Q =2.8400 -2.8400 500.44900
500.0000 506.0000 500.0000 3500.4000
* delvr grid (0-25-60-100/150-200-250-320 <)
a

- 0. a. ga.
0. o. o. 0.
* input phreege data-base file phreegel0.%db
L 3
thda{nod?}
entered by a.neyama date 1991/01/01
saurce pharesege qualiiy unknown
charge 1.0 titr. factor 0.2 egq/mol
ion asize 3.0 a hydr. number a.
3 chemical elements
1.000 th 3.000 n 9.8040 o
3 species in reacktien
=-1.000 th4(nol) 1.00 th+4d 3.00 noi-

* lag k grid (0-25-60-100/150-200-250-300 c?
=-2.0008 -2.0000 -2.0000 500.0000
504.0000 S500.0006 508.0000 506.0000

* delvr grid (0-25-50-100/150-200-250-300 ¢}

0. a. Q. a.
* input phreege data-base f£ile phreeqell.tdb
+
thino3}4
antered by a.neyama dakte 1991/01/0%
source phreeds qualiity unknown
charge a.o0 kitz, factor 0.0 eq/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 th 4.008 n 12.000 o
3 apecies In reacktion

=1.000 thino3}4 1.00 th+d 4.00 nod-
* iog k grid (06-25-60-100/150-200-250-300 <) ’
-1l.0000 -1.0000 -1,0000 500.0000
500.000¢ 500.0000 508.0000 500,0000
b delvr grid (0-25-60-100/150-200-250-300 <?
0. Q. Q. 0.

a. 0. 0. G.
* input phreege data-base £ile phresqel0.tdb
patl
entered by a.neyama date 1981/01/01
source phreegqe quality unknown
charge 3.0 titr. factor 0.9 eq/mol
fon size 3.0 a hydr. number a.
1 chemical elaments
1.000 pa

5 species in reactien

E-57



=1.006 pa+3 1.00 pa+d =G.25 o2(g)
0.50 hlo =1.0a0 h+
* log k grid {$-25-64-100/150-200-250-300 <)
20.7313 18.7457 16.4830 500.0000
500.0000 500.0000 500.4400 500.0090 -
* delvr grid (0-25-80-100/150-200-250-300 c)
. . a. 0.
a. 0. 0. 0.
* input phreege data-base file phreegell0.kdo
paol+
antered by a.neyama date 1991701701
sourcse phreege quality unknown
charge 1.0 titr. factor 0.0 eg/mal
ien size 3.0 a hydr. number g.
2 chemical slements
1.000 pa 2.000 o
3 species in reaction
-1.4000 pag2+ 1.08 pa+4 1.50 hZe
-3.00 h+ 0.25 o2{yg)
* log k grid (0-25-60-100/150-200-250-300 <)
-30.5513 -28.5637 =-26.3030 &500.0000
500.0000 500.0000 500.0000 500.0000
b delvr grid {0-25-88-X00/150~-200-250-300 <}
Q. a. 0. a.
g. Q. 0. .
* input phreege data-hase file phreegefl.tdb
paloh)+d
entered By a.heyama date 1991701701
source phreege quality unknown
charge 3.0 tiktr. factor 1.9 eq/mol
ion size 3.0 a hydr. number g.
3 chemical elements
1.000 pa 1.000 & L.000 o
4 species in reaction
=-1.000 pal{oh)+3 1.00 pa+d 1.00 h2o,
=1.00 h+
* leg k grid t0-25-60-100/150-200-250-300 o}
-0.8408 -0.3400 -0.8400 500.0040
%00.0000 508.0000 3500.0600 S00.0000
* delvr grid (8-25-60-180/150-200-250-309 <)
G. 0. 0. a.
a. a. 0. 0.
* input phreege data-base f£ile phreegel0.tdb
+
paloh) 2+
entered by a.neyama date 1591/01/01
souxrce phreeqe quality unknown
charge 2.0 titr. factor 2.0 eg/mol
fon size 3.0 a hydr. number 0.
3 chemical elements
1.0gQ pa 2.000 h 2.000 o
4 spesies in reacktion
~1.000 pal{oh)2+ 1.00 pa+td 2.00 h2a
-2.00 h+
* log k grid {0-25-60-100/150-200-250-300 <)
a.a200 n.0z20a 0.0200 500.0000
500.0000 500.000Q¢ 500.0000 504.0000
* dalvr grid {0-25-60-100/154-200-250=-200 <
0. g. 0. a.
0. a. 0. 0.
* input phreege data-base file phreeqe00.tdb
palon) 3+
entered by a.neyama date 1991/01/01
source phreeqge quality unknown
charge 1.0 titr. facter 3.0 eg/mal
ian size 3.0 a hydr. numbex 0.
3 chemical elements
1.000 pa 3.900 h 3.900 o
4 species in reaction
~1.000 paloh)3+ 1.90 pa+d 3.00 h2a
-3.04 h+
* log % grid (0-25-50-100/150-200-250-300 <}
1.5000 1.5000 1.5000 500.004¢0
500.6000 500.0000 5JQ0.0000 500.0004
* deive grid {0-25-§0-100/150=-200-250-300 <)
a. a. 0. 0.
a. 0. . Q.
* input phreeqe data-base file phreege00.tdb
paciah)+
enterad by a.peyama date 1991/01/01
source phreege gquality unknown
charge 2.0 titr. factar 1.0 eg/mol
jon size 3.0 a hydr. number a.
3 chemical elements
1.000 pa 1.000 h 2,008 o
3 specles in reacklien
«1.000 paoc{ohnl+ 1.00 pard 1.50 h2o
0.25 o2(g) =2.00 h+
x log k grid (0-25-60-100/150-200-254-340 <)
-30.0513 =-28.0657 -25.8030 500.0000
500.000¢ 500.Q000 S500.0600 35406.0000
d delvr grid (0-25-50-100/150-200-250-300 c}
. a. 0. a.
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a. a. 0. o.
= input phreege data-base f£ile phreeqef0.tdb

pao2ivh)
entered by a.neyama date 1991/01/01
source phreeqge quality unknaem
chazrge a.0 tite. factor 1.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 pa 1.000 h 3.000 o
5 species in reaction
~-1.000 pao2{an} 1.00 pa<d 2.50 h2a
0.25 &2(g} =4.00 h+

* log k grild {0-25-60-100/150-20¢-250-300 c}
-256.0513 -24.0657 -21.8030 5008.0000
500.8000 500.0000 5900.0000 S500.0000

* delvr grid (0-25-50-100/150-200-250-300 <}

a. a. a. 0.
* input phreege data~base file phreege00.£db

npo2+
entered by a.neyama date 1921/01/0%L
saurce phreege gquality unknown
charge 1.0 tite. factar 0.0 eq/mol
jon size 3.0 a hydr. number a.
2 chemical elements
1.000 np 2.000 o
5 specles in reaction
=1.000 npol+ 1.80 np+4 1.50 h2o
-3.00 h+ 0.25 aziqg)

i log k grid {(0-25-50-100/150-200-250-340 <)
-8.9943 -9.40357 -9.8946 =-10.3599
=-10.84010 ~11,2381 500.0000 540.0000
delve grid t{0-25-60-100/150-200-250-30G <)
a. Q. d. a.

*

qa. a. G. a.
* input phreeqe data-base file phreegefl0.téb
npol¥+2
entered by a.neyama date 1991,/01/061
source phreeqge quality unknown
charge 2.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 np 2.000 @
5 species in reaction
-1.000 npo2+2 1.00 np+4 =2.00 h+

0.50 o2{g} 1.00 hia
- log k grid (0-25-60-140/150-200-250-300 <)
-13.2327 -3.2614 =-4.7360 500.0000
500.0000 500.0000 500.0000 500.0000
hd delvr grid {{-25-60-10G/150-200~250-300 c)

a. a. 0. a.
a. n. 0. 0.
* input phreeqe data-base file phreege0Q.tdb
m———
ap+d
entered by a.neyama date 1991/01/0L
sourge phreege guality unknown
charge i.q titr. factor 0.0 egq/mal
lon size 3.0 a hydr. number 0.
L chemical elements
1.000 np
5 specles in reaction
~1.000 np+3 1.08 np+d -0.25 o2{qg)
0.50 hle =1.08 h+

* lag k grid (0-25-60-100/150-200~250-340 <)
19.7313 17.7457 ° 15.4830 540.0200
500.0008 500,.000¢ 5006.40000 500.0000
* delvre grid (0-25-60-L00/150-200-250-300 c)
a. 0. 0. a.

a. 0. . 0.
* input phreege data-base file phreegel0.idh
npoa+2
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 2.0 titr. factor 0.0 egq/mel
ion size 3.0 a hydr. number a.
3 chemical elements .
1.000 np 1.900 h 1,000 o
% species in reaction
=1.000 npoh+2 1.00 np+d 1.50 h2g
-2.00 h+ -0,25 o2ig)

* log k grid [(0-25-60-100/150-200-250-300 o)
27.1314 25.1457 22.8830 530.0000
500.00006 S06.0008 600.0000 500.0000

" delvr grid (0-25-60-100/150-200-250-300 ¢}

Q. 0. g. a.
a. 0. g. g.
* input phreegqe data-base file phreegell.tdb
nploh) 2+
entered by a.neyama date 1991/01/01
source phreedge quality unknown
charge 1.0 titr. factar 0.3 esg/mol

E-59



ion size 3.0 a hydr. number 0.
3 chemic¢al elements
1.000 np 2.000 h 2.040 o
5 species in reaction
~1.000 np{oh)2+ 1.00 np+d4 -3.60 h+
-0.25 oZig) 2.50 h2o
bl icg k grid (0-25-60-1004/150-200-250-300 <)
38.7313 34.7457 32.4830 500.0000
500.0000 500.000C 5680,0000 500.0000
b delvr grid (0-25-60-100/150~200-250-300 <}

0. a. 0. 0.
* input phreeqe data-base f£ile phreseged0.tdb

apioh)3
entered by a.neyama
source phreege
charge 0.4

guality unknown

titr. factor

date 1991/01/01
0.0 eg/mol

ian size 3.0 a hydr. number a.
3 chemical elements
1.00¢ np 3.000 h 3.000 o
3 species in reaction
~1.000 npioh)3 1.00 npt+d -4.00 h+
-0.25 o2(g) 3.59 h2e
- log k grid (0-25-60-100/150-200-250-300 e}
45,7313 44,7457 32.4830 340.0900
580.0000 5490.0000 500.0000 500.0G60G

LA deivr grid (0-25-60-100/15Q-280-250-300 <)

o. a. 0. 0.
* input phreege data-base £ile phreeqed0.tdd

npl{ohld~
entered by a.neyama

saurce phreeqge guality urknown

date 1991/01/01

charge -1.0 titr. factor g.0 eq/mol
ion zize 3.0 = hydr. number 1.
3 chemical elements
1.000 np 4.000 h 4.000 o
5 spegies in reaction
-1.6400 npiohld- 1.00 np+d -5.00 h+
=0.25 o2ig} x 4.50 hio

x log k grid (0-25-50-100/150-200-250-300 c)
57,7314 55.7457 53.4830 500.0000
500.0000 500.0000 504.0000 500.0000
* delvr grid {0-25-6§0-160/150-200-250-300 <}
0. Q. 0. a.
Q. 0. a. a.
* input phreege data-base file phreege00.téb

np2{cal2
entezred by a.neyama

source phreege quality unknown

date 1991/01/01

charge 4.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
2.000 np 2.000 h 2.008 o
5 specles iln reaction
-1.000 np2{oh)2 2.00 np+4 -4.00 h+
-3.50 o2(g) 3.0@¢ hZo

* log k grid (8-25-60-100/150-200-250-3430 c)
52,9527 48.9814 44.4561 500.0000
500.0000 590.0800 3500.9000 5S50Q.0000
L delvr grid (0-25-64-100/158¢-200-250-300 ¢}
. Q. a. g.
0. a. 0. Q.
* input phreege data-base £ile phreeqe(0.tdb

npcod+
entered by a.neyama
source phreege

date 1991701
guality unknown

charge 1.0 tite. facter 0.4 e
ion size 3.0 a hydr. number 0.
3 chemical elements
1.800 np 1.400 ¢
§ specles in reactian
-1.6¢0 npcod+ 1.00 no+4d
1.84 cod-2 g.50 h2a
* layg k grid {0-25-60-100/150-200-250-300 ¢)
13.2314 11.2457 8.9830 500.400Q
500.0000 500.0000 504.0000 500.0000
* delvr grid {(0-25-60-100/150-200-250-300 c?
a. a. a. 0.

a. a. o. a.
* input phreege data~base file phreeqe08.tdb

/al
q/mal

3.000

=-0.25
-1.00

a2{q)
h+

nplcoldi2
entered by a.neyama
source phreeqe

date 1991/01/0L
quality unknown

charge =L.0 titr. factor 0.0 eg/mol
lon size 3.0 a hydr. number Q.
3 chemical elements
1.000 np 2,000 ¢ 5.900
& speclies in reactlon
=1,.3400 nplca3}l2 1.00 np+d -0.25
2.00 co3-2 0.50 h2aq -i.00

bl lag k grid (0-25-60-100/150-200-250-300 =)
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8.731l4 6.7457 4.4830 500.0000
500.0000 500.0000 500.0000 500.3000
* delyr grid {0-25-§0-100/150-200-250-300 <)

a. 0. 0. a.
a. Q. a. Q. -
* inpukt phreeqe data-base file phreege00.tdb
npi{coldlld
entared by a.neyama date 1991L/0%i/01
source phreeqge quality unknown
charge -3.0 titr. factor 0.6 egq/mol
ion slze 3.0 a hydr. number 0.
3 chemical elements
1.000 np 3.000 ¢ 9.400 o
6 species in reaction
-1.000 npleoaldl3 1.00 np+4d =0.25 o2lg)
3.00 col3-2 0.50 h2o ~-1.G0 h+

hd log % grié (0-25-50-100/150-200-250-300 <}
5.2313 3.2457 0.5830 500.6000
Spd.0008 504.0000 S00.0000 300.46000

= delvr grid (0-25-60-100/150-200-250-300 <}

4. a. a. a.
0. a. a. a.
* input phreeqe data-base file phreeqe00.itdb
-
npcl+2
entered by a.neyama date 1991791/01
sgurce phreeqe quality unknown
charge 2.0 titr. factor 4.0 eg/mol
ion size 3.0 a hydr. number q.
Z chemical elements
1.080 np 1.000 el
4 apecies in reackion
~1.000 npecl+2 1.00 np+4 -0.25 o02(qg)
1.00 ck=- 0.50 hio ~L.00 h+

* Jog k grid (0-25-60-100/150-200-250-3880 c!
22.1314 20.1457 17.8830 500.0000
500.0000 5040.0000 500.0000 500.0000

* dalvr grid {(0-25-6§0-100/150-200-250-300 c}

0. a. Q. Q.
a. a. g. a.
* input phreaqge data-base file phreeged0.tdb
npcl2+
entered by a.neyama date 1991/01/0L
source phreege quality unknown P
charge 1:0 titr. factar 0.0 eq/mal
ion size 3.0 a hydr. number a.
2 chemical elements
1.400 np 2.000 =1L
8 species in reaction
-1.000 npcl2+ 1.00 np+d -0.25 oZig)
2.00 ¢cl- 0.50 h2o =1.00 h+

* laog k grid (0-25-60-200/150-200-250-300 <)
23.1114 23.1257 20.8630 500.0009
500.0000 500.00060 500.0000 6500.0000

® delvr grid (0-25-606-100/150-200-250-300 c}

0. a. 0. a.
0. g. 0. 0.
* ipput phreeqe data-base £ile phreegeld.tdd
.
npok+3
entered by a.neyama date 1991/01/01
saurga phreeqge quality unknown
charge 3.9 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.004 np 1.000 a 1,008 o
4 specles in reaction
-1.000 npah+3 1.00 np+d =1.00 h+
1.0C h2e

* log k grid (0-25-50-100/150-200-250-300 <)
1.5000 1.5000 1.5000 540.004Q0
500.0000 500.0000 500.0000 500.000G

* delvr grid (0-25-60-100/150-200-250-300 <)

. a. a. a.
a. Q. a. a.
* input phreege data-base file phreegelf.tdb
*
npoh2+2
entered by a.neyama date 1991/01/01
spource phreege quality unknown -
charge 2.0 titz. facter 0.0 eg/mal
ion size 3.0 a hydr. number 9.
3 chemical elementsa ’
1.400 np 2.008 h 2.000 o
4 species in reaction
-1.000 npoh2+2 1.080 np+4 -2.00 a+
2.00 h2o

* log k grid (0-25-60-100/150-200-250-300 c)
3.0000 3.aoca 3.000Q0 530.0000
500.0000 500.000¢ 500.0004 500.0000
* delvr grid (0-25-60-100/150-290-258-300 c)
a. t. 0. a.
a. 0. 0. Q.
* input phreeqe data-base file phreeqe00.tdb

E-61



nplchid+
entered by a.neyama date 1991/01/01
source phreeqe quality unknown
charge 1.0 kikz. faster 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.060 np 3.000 h 3.008 o
4 species in reaction
-1.000 npioh}ild+ 1.00 np+4¢ -3.00 k+
3.006 h2a
* lag k grid {0-25-50-100/150-200-250-300 c}
5.0040 §.0800 6.0000 3500.0000
500.0000 5$00.0600 500.9000 500.00Q00
* delve grid (0-25-60-100/150-200-250-300 <)

a. ag. a. 0.
a. a. o. a.
* input phreeqe data-base file phreeqe00.tdb
npilohl4
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 4.0 titr. factor 4.0 ag/mol
ion size 1.0 a hydr. number 4.
3 chemical elemants
1.0d0 np 4.000 & 4.000 o
4 species in reacktion
-1.000 nplohi4 1.00 np+d =4.00 h+
4.00 hio ;

" Lag kx grid {(0-25-60-100/156-200-250-300 c)
9.0000 9.000¢ 9.0000 500.00066
500.0000 500.0000 500.0400 500.0000

* delvr grid (0-25-80-100/150-200-250-300 <)

Q. a. q. 0.
* input phreege dakta-base f£ile phreege(0.tdb
-
np{onis-
entered by a.neyama date 1991/01/01
saurce phreege quality unknown
charge -1.0 titr. factor 1.0 eg/mol
ion slize 3.t a hydr. number a.
3 chemical elements
1.000 np 5.000 h 5.006 o
4 gpecies in reaction
-1.00¢ npi{ohl)5- 1.00 npt+éd %.00 hlo
~5.00 h+

* log k grid (0-25-60-100/150-200-250-300 <)
24.7000 24.7000 24.7000 50Q.0000Q
500.0600 5Q0.0400 500.0006 500.00040

b delvr grid (0-25-60-10G/150-20Q0-250-340 c)

0. a. a. 4.
a. ag. a. 0.
* input phreeqe data-base file phreeqel0.tdb
nploh2+6
entered by a.neyama date 1991/01/01
source phreege guality unknown
charge 6.0 kitr. fackor 0.0 egq/mol
ion size 3.0 a hydr. numberz .
3 chemical elements .
2.000 np 2.00¢ h 2.900 e
41 species Iin reastion
-1.000 np2oh2+6 2.00 np+4¢ ~2.00 h+
2.00 h2e

bl log k grid t0-25-60-100/150-208-350-330 <}
2.0004 2.0600 2.0000 5400.00a0
500.000¢ 500.0000 500.0000 500.0060

* delvr grid (0-25-60-100/150-200-250-300 <}

Q. . a. o.
G, G. 0. a.
* lnput phreege data-base f£ile phreeqe00.tdb
npoh3dcod
entered by a.neyama dake 1991/01/01
source phreeqe quality unknown
charge -1.0 titr. factor 0.0 eq/mol
fan size 3.0 a nydr. number 0.
4 chemical elements
1.000 np 3.000 h 6.000 &
l.a00 ¢ ’
5 species in reaction
-1.000 npoh3eeld 1.00 np+4 =3,00 h+
3.00 h2a 1.80 god-2

* log k grid (0-25-60-100/150-200-250-300 e}
1.9000 1.0009 1.0000 500.0000
500.0000 500.0000 509.4000 500.0000

* delvr grid {0-25-60-100/150-200-250-300 <}

. 0. G. Q.
0. 0. 0. 0.
« input phreege data-base file phreeqe00.tdb
npsod+l
entered by a.neyama date 1991/0L/01
source phreege quality unknown
charge 2.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number 0.

3 chemical elements
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1.000 np

1.000 s 4.040 o

3 species.in reaction
-1.000 npsod4+2 1.00 np+d 1.00 soi=2

= log k grid

-3.4100

500.a0a0

* delvr grid
0.

* inpuk phreege

(0-25-50-100/150-200-250-300 c}
=3.4100 =3.4i00 500.Q000

500.0000 5Q0.0000 5006.0000
(0-25-60-100/154-200-250~300 e}
0. 0. a.
0. 0. Q.

data-base file phreege00.tdb

npi{sad)2

entered by a.neyama
source phreege

date 1991/01/01
guality unknown

charge a.0 titz. faclor 0.9 eqg/mol
ion size 3.0 a hydr. number a.
3 chemical elements
1,000 np 2.000 s 8.4000 o
3 species in reaction
~1.000 npisod)2 1.00 np+4 2.00 204-2
* lag k grid (0-25-60-100/150-200-250~300 c)
=5.4200 =-5.4200 -5.4290 500.0000
500.0000 500.9000 500.00¢0 5400.Q000

= delvr grid
1]

0.
* jnpuit phreege

{0~-25-60-140/150-200-250~300 <t
a. Q. Q.

a. a. d.
data-base file phreegeld.tdb

F———

rpcl+3

entered by a.neyama
source phreeqe

charge

ion slze
2 chemical
1.000 np

3 species

date 1931/G1/01
quality unknown

3.0 titr. factor 0.0 eq/mol
3.0 a hydr. number Q.
elements

1.000 <l

in reaction

-1.800 npcl+3 1.00 np+d 1.00 al- |

- lag k grid
0.04040
500.0000
* delvr grid
ag.
a.
* input phreege

{0-25-60-100/150-200-250-30¢ <)
G.0404 0.0400 500.0000

506.0000 S500.0000 500.0000

(0-25-60-100/150-200-250-300 ¢)
G. 0. g.

a. a.
data~base file phreeqel0.tdbd

npal2+2

entered by a.neyama

date 1951/01/01

sgurce phreege . gquality unknown
charge 2.0 tigr., factor 0.0 eg/mol
ton size 3.0 a hydr. number Q.
2 chemical elemenks
1.000 np 2.000 &1
3 speciles in reaction

=1.000 np

* log k grid
a.2440

500, ¢aa0

* delvy grid

cl2+2 L.00 np+d 2.40 gl-
{0-25-60-100/150-200-250~300 c)
0.2400 0.2400 500.0000
500.0000 5Q0.0000 500.0000
(0-25-60—1001150~200-253-300 cl
0. a. .

0. a. 0. 0.
* input phreegqe data-base file phreege00.tdb
npeld+
entered by a.neyama date 1%51/01/01
sour¢e phreeqe quality unknewn
charge 1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 np ,3-000 ol
3 species in reaction
-1.000 npeld+ 1.00 np+4d 3.00 el-
b log k grid (0-25-60-100/150-200-250-300 <)
0.5000 0.5000 0.5000 500.0000
500.0000 500.0000 S500.00800 S500.0000
fod delvr grid {0-25-50-100/150-200-250-300 <}
a. g. - a.
ad. 0. a. a.
* input phreege data-base file phreeqe00.tdb
npaloh
entered by a.neyama date 19%1/01/0L
source phreege quality unknown
charge Q.4 titr. factar 1.0 eq/maol
ion size 3.0 a kydr. numbern 6.
3 chemical elements .
1.000 np 1.000 h 3.000 o
5 spec¢ies in reactian
=1.000 npa2eh 1.00 np+4d -4.00 ht+
0.25 o2{g} 2.50 h2o
* log %k grid (0-25-60-140/150-200-250-300 <)
1.7386 3.7243 °  5.9870 540.4000
506¢.0000 50Q.000C 500.0000 ScO0.0000

* delvr grid (§-25-60-100/150-200-250-300 c}

0.

0. g. 0.
0. 0

# input chreeqe data-hase file phireegeld.tdb
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npozah2-

entered by a.neyama date 19%1/01/061
saurce phreege guality unknown
charge -1.0 titr. factor 2.0 eg/mol
ion size 3.0 a hydz. number 0.
3 chemical elements
1.000 np 2.000 h 4.0900 o
5 species in reaction
-1.000 npo2oh2- 1.06 np+4 -5.00 h+
0.25 o2(g) 3.50 h2o
* Lag & grid {0-25-60-100/150-200-250-300 <)
13.3887 15.3743 L7.63786 500.0000
5400.0000 500.0000 500.0000 500.0Q00
bl delvr grid (0-25-60-140/150-230-250-300 <)
a. 0. g. 0.
Q. 0. a. Q.
* input phreege data-base file phreege0d.tdb
npaZel
entered by a.neyvama date 1961/GL/01
gource phreege quality unknown
charge 4.0 - tite. factor 0.0 eg/mol
ion size 3.0 a hydr. number a.
1 chemical elements
1.000 np 2.000 o 1.000 el
6 species in reactieon
-1.000 npo2cl 1.00 np+3 ~3.08 h+
0.25 o2{g) 1,50 h2a 1.00 el-
L] leg % grid (0-25-60-100/150-200-250-300 <}
-11.0914 -9.1057 ~6.8430 5060.0004
500.0000 500.0000 3506.0000 500.0000
bl dalvr grid (0~-25-50-100/150-204-250-340 ¢?
0. a. Q. Q.
G. o. 0. Q.
* input phreege data-base file phraeqefll.tdb
npolhead
entered by a.neyama date 1991/01/01
saurse phreeqe guallty uwnknaown
charge 0.0 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number a.
4 chemical elements
1.000 np l1.a00 b 5.008 o
1.000 <
§ species in reacktion
-1.000 npozZheod 1.00 np+d =2.00 h+
0.25 o2{g) 1.50 h2a 1.00 col-2
* log k grid (d-25-60-100/150-200-250-300 c)
~24.8113 -22.8157 -20.5630 500.0000
500.0000 500.000Q 500.0000 500.0000
* delvr grid {0-25-60-100/150-~200--250-300 ¢)
0. a. Q. a.
0. g. a. a.
* input phreeqge data-bage f£ile phreege00.tdb
+
npozend-
antered by a.neyama date 1981/01/0L
souzrce phreege quality unknown
chazge =1.0 titr. factor 0.0 eq/mal
ion size 3.0 a hydr. number a.
3 chemical elements
1.000 np 5.000 o 1.008 ¢
6 species in reaction
-1.000 npolecold- L.00 np+4 ° =3.00 h+
0.25 o2{qg) L.50 hiao 1.00 god-2
* Loy k grid {(0-25-68-100/150-200-250-300 <)
-16.2814 -14.2957 =-12,0330 500.0004
500.0000 S500.0000 S00.0000 500.00064
» delvr grid (0-25-60-100/150-200-250-300 <)
0. g. 0. a.
0. a. o. a.
* input phreege data-base file phreeqe00.tdb
+
npa2col2
entered by a.neyama date 1991/01/0L
saurce phraege quality unknown
charge -3.0 titr. factor 0.0 egq/mal
len size 3.0 a hydr. number Q.
3 chemical elements
1.000 np 4.000 o 2.000 ¢
6 species in reastion
-1.000 npo2ecold 1.00 np+d -3.00 h+
0.25 o2(g) 1.53 hio 2.00 co3-2
* log k grid (0=-25-50-100/150-200-250-300 &)
-18.5014 <-16.5157 =-14.2530 500.0000
500.0006 500.0000 500.000Q 500.400G
* delvr grid (0-25-§0-100/1530-200-250-300 <)
G. a. a. g.
0. 0. 0. 1
* input phreege data-base £ile phreeqge00.tdb
+
npo2coldld
entered by a.neyama date 1991/01/01
soucce phreeqge quality unknown
charge =-3.0 titr. factor 0.0 eq/mol
ien slze 3.0 a hydr. number a.

31 chemical elements
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1.000 np 11.400 a j.a00 ¢
& species in reaction
~1.000 npoleoldd 1.00 np+d ~3.00 h+
0.25 a2{¢g? 1.50 h2o 3.00 ce3-2
" log k grid {(0-25-50-100/150-240-250-309 ¢) _
-18.7313 =15.7457 ~-14.4830 500.00040
500.44¢00 500.0089 500.0000 504.40000
= delvr grid (8-25-60-100/150-200-250-300 <)

a. a. a. s.
a. a. a.
* input phreeqe data-base file phreequO tdb
-
*— duplicakte name npoZeh
npozZoh
entered by a.neyama date 1991/01/01
source phreeqe gquality unknown
charge 1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number d.
3 chemical elements
1.400 np 1.000 b 3.080 o
5 species in reaction
=1,000 npoioh 1.0 np+4 =-3.00 h+
0.50 a2{g? 2.040 hio

* leg k grid {0-25-50-104/150-200-250-340 <}
-8.1327 -4.1614 0.3639 500.0000
500.@000 500.0¢00 5400.00G0 500.0400

* Gaelvr grid {(4-25-60-100/150-200-250-360 c?

g. 0. a. u.
a. o. a.
* lnput phreege data-hase file phreeqeoo tdb
[FR———
npaZoh2
entered by a.neyama date 1991/01/01
source phreeqe guality unknown
charge 0.0 titr. factor 0.0 eq/mol
lon size 3.0 a hydr. number 0.
3 chemical elements K
L.G00 np 2.000 h 4.000 o -
5 species in reacklion
=1.00¢ npolchZ 1.00 np+4 ~4.40 h+
0.50 o2(g} 3.00 h2o

* leg k grid (2-25-60-109/150-200-250-300 <!
=L.7127 2.25386 §.7840 500.4000
5g0.0000 500.0000 590.00Q0 S04.4000

* delvr grid (8-25-60-100/150-200-250-300 ¢}

o. U. g. a.
0. g. 0.
* fnput phreeqe data-base flle phreeqe(0.tdb
npoZoha-
entered by a.neyama date 1991/0L/01
source phresge quality unknown
charge -1.0 Eitr. factor 0.0 eq/mol
ion size- 3.0 a hydr. number 0.
3 chemical elements
1.000 np 3.000 h 5.000 o
S5 species in reaction )
-1.000 npalahd- 1.00 np+4 =5.00 h+
0.50 o2{g} 4.00 h2eo

* log k grid (0-25-60-100/150-~200-250-300 <}
8.4673 12,4386 15.85840 500.0000
500.8000 S500.400G6 3500.0000 500.0000C

hd delvr grid (0-25-§0-100/150-200-250-340 <)

0. a. 0.
a. g. a.
* jinput phreeqe data-base Eile phreeqgel0. tdb
ngoZoh2+
enterad by a.neyama date 1991/01/0L
source phreege quality unknown
charge z.0 titr. factor 6.0 eg/mol
fon size 3.0 a hydr. number 0.
3 chemical elements
2.000 np 2.000 b £.000 o
5 species Iin reactiaon
=1.000 npo2oh2+ 2.00 np+é =§.00 h+
1.80 o2ig) 4.00 h2o

* log k grid (0-25-60-100/150-200-250-300 <)
-20.45%4 =L2.1228 ~3.0721 500.0000
500.0000 500.0000 500.0000 500.0000

* delvr grid (0-25-50-100/150-200-250-300 <)

D. 0. a. 0.
0. 0. 0.
* input phreeqe data~bagse file phreeqeQ0.tdd
npazaohs
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 1.4 titr. factor 0.0 egq/mal
ion size 3.8 a hydr. number a.
3 chemical elements
3.0¢0 np 5.000 h 11.4040 o
5 gpecies in reaction
-1.000 npo23ohsS 3.00 np+4 =11.00 h+
1.50 o2{g} 8.00 h2a

bl icy k grid {0-25-6§0-100/150-200-230-300 <)
-22.1981 -10.2842 3.293i8 500.00090
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500.0000 500.0000 500.4000 S540.04d00
* deivr grid (0-25-60-104/158-200-250-340 c)
Q. Q. a. d.

a. a. a. g.
* input phreege data-base file phreege0d.tdb -
+

npo2Zah+
entered by a.neyama date 1391/G1/01
source phreege gquality unknown
charcge 3.0 titr. factor 2.0% eg/mol
ion size 3.0 a hydr. numbez 0.
3 chemical elements
2.000 np 1.000 h 5.000 o
5 species in reaction
=1.G00 npo2ioh+ 2.00 np+4 -5,00 h+
1.40 oZ2iqg) 3.00 h2o
* log k grid (0-25-60~104/1530-200-250-300 ¢!
-22.4854 -14.5228 -5.4721 500.0400
5(00.0000 500.0000 500,.0000 504.0300
* delve grid (0-25-60-100/150-200-250-300 <)
0. o. Q. G.
0. o. 0. o.
» input phreeqe data~base file phreeqe00.tdb
npolcold
entered by a.neyama date 1981701701
source phreege quality unknown
charge 0.0 titr. factor 0.0 eqfmal
ion size 3.0 a hydr. number a.
3 chemical elements
1.008 np 5.400 o 1.000 ¢
6 species in reaction
-1.000 npa2eald 1.080 np+4 ~2.00 h+
0.50 o2{qg) 1.08 h2ae 1.40 eol-2
* log k grid (0-25-60-100/150-200-25(-300 <)
=-23,2327 -159.2614 -14.7364 500.0000
500.0000 500.0008 590.4000 500.0000
* delvr grid {0-25-60-100/150-200-250-300 <)
118 0. a. 0.
a. a. a. a.
* in-ut phreege data-base file phreegedl.tdb
- duplicate name npo2co3l
npo2eoldl
entered by a.neyama dats 1991/01/01
N sourca phreege quality unknown
charge =2.0 titr. factor 0.0 eg/mol
ien slze 3.0 a hydr. number 8.
3 chemical elements
"1.000 np 8.000 o 2.000 ¢
& species In reaction
-1.900 npo2cel2 1.00 np+d =2.00 n+
0.50 a2(g) 1.08 hio 2.00 &co03-2
* log k grid {4-25-60-100/150-200-250-300 c)
-30.2327 -26.2614 =-21.7360 500.0000
50¢.0000 500.0000 506.0000 S00,0000
* delvr grid (0-25-5§0~-100/150-200-250-300 <}
- a. a. 0.
0. 0. a. 0.
* input phreeqe data-base f£ile phreegel0.tdb
+
-~ duplicate name npeolco3l
npo2ea3l
entered by a.neyama date 1991/01/01
saurce phreeqe quality unknawn
charge =-4.0 tiktr. factor 0.0 eq/mol
jon size 3.0 a hydr. number 0.
3 chemical elements
1.000 np 11.000 o 3.00a c
6 species in reactian
-1.000 npaZeeild 1.00 np+d =-2.00 h+
0.50 oZig) 1.00 h2o 3.90 co3-2
x leg k grid (0-25-50-140/150-200-250-300 c}
~34.2327 -30.2614 -25.7350 500.40400
500.0000 500.0000 500.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-360 <)
0. a. a. 0.
g. G. o. a.
* input phreeqe data-base file phreege00.tdb
npo2sad .
entered by a.neyama date 1991/01/0L
source phreege quality unknown
charge 0.0 titz. factor 0.0 eg/mol
jon sive 3.0 a ayde. number a.
3 chemical elemenkts
1.000 np 65.040 o L.000 =
& species in reackian
=1.000 npol2204 L.00 np+i -2.00 h+
9.50 o2{g} 1.00 h2a 1.80 sc4-2

* log % grid {0-25-60~100/150-200-250-308 <)
-15.5027 =-12.5314 -3.006L 500.0000
500.0000 500.0000 500.0000 300.0000

* delvr grid (0-25—60-100/l50-200-258—300 c}

0. 0. 0. .

a. 0. a. a.
* input phreeqe data-base file phreeqe(0.tdh
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+

npo2so42

entered by a.nreyama date 1991/01/01
source phreege quality unknown
charge =2.0 Litr. factor 0.0 eq/ma
ion size 3.0 a hydr. number o< :
3 chemical elemenks
1.000 np 10.000 o 2.000 s
6 species in reaction
-1.000 npo2sc42 L.00 np+4 -2.00 b+
0.50 o2ig) L.00 h2o 2.00 so4-2

* log k grid (0-25-60-10a/150-200-250~-300 <}
=17.3327 -13.3614 -8.8351 500.0000
500.000& 3500.0000 500.0000 500.4000

* delvr grid (0-25-60-L08/150-200-250-300 <)

a. a. 0. a.
* input phreege data-base file phreegel0.tdb
npo2sodd
entered by a.nevama date 19391/01/01
source phreeqe quality unknown
charge =4.8 titr. factor 2.0 eq/mol
ion size 3.0 a hydr. numbaer a.
3 chemical elements
1.900 np 14.000 o 3.000 =
B species in reactlon
=1.000 npo2sodld 1.00 np+4 =2.480 h+
0.50 o2ig) 1.00 h2o 3.00 sod-2
* log k grid (0-25-50-100/150-208-250-3400 <)
-18.232% -14.2614¢ -3.7360 500.0000
500.0000 500.0000 50Q.0000 S00.c0000
ol delvr grid (0-25-50-100/150-208-250-340 <)
. 0. . .
g. 0. a. o.
* irput phreege data-base file phreeqel0.tdb
*
npoZcl+
entered by a.neyama dakte 1951/01/01
sSource phreege quality unknown
charge 1.0 titr., factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.400 np 2.000 o 1.080 ¢l
6 species in reaction
-1.000 npo2cl+ 1.00 np+4 -2.00 h+
0.30 o2(g} 1.00 h2e L.00 cl-
= log k grid {0-25-50-100/150-200-250-30C <)
=12.9327 -8.961l4 -4.4361 500.0600
500.00060 500.0000 500.0000 S500.0000
* delvr grid (0-25-60-190/150-200-250-300 <)
a. Q. a. a.
0. a. a. q.
* input phreege data-base file phreecge00.tdb
apeZcll
entered by a.neyama date 1991/01/01
source phreege qguality unknown
charge 8.0 titr. factor 0.0 eq/mol
ion size 1.0 a hydr. number 0.
3 chemical elemenks
1.000 np 2.000 a 2.000 1
§ species in reaction
-1.000 npoZecl2 1.00 np+4d -2.400 h+
0.50 a2ig) 1.00 h2o 2.00 cl-
* lag k grld (0-25-50-100/150-200-250-300 <)
-14.2327 -10.2614 ~5.7360 5@0.0000
500.0008 500.0000 500.0000 5680.0000
* delvr grid (0-25-60-100/15d4-200-250-300 <)
. 0. Q. Q.
a. 0. 0. 0.
* input phreege data-base file phreeged0.tdb
+ e
npof
entered by a.neyama date 1991/01/70L
source phreeqe quality unknown
charge 0.0 titr. factor 0.9 eq/mal
Lon =ize i.0 a hydz. number a.
3 chemical elements
1.000 np 2.000 o l.000 £
§ species in reaction
-1.000 npo2f 1.60 np+éd 1.50 h2o
=3.00 h+ 0.25 alZlig) 1.00 £~

* log k grid (0-25-60-100/150-200-250-300 <)
=12.3814 ~-14.3957 -8.1330 504.0000
500.0000 504.0000 5Q0.0000 S50Q.000G

* delvr grid {(0-25-60-100/150-200-250-300 <}

0. 0. Q. 0.
0. 0. . 0.
* input phreege data-base £ile phreege0.tdb
npf+3
entered by a.neyama date 19917017401
source phreege quality unknown
charge 3.0 titr. fackor 0.0 eeg/mal
ion size i.ga a hydr. number Q.

2 chemical elements

E-67




1.000 np 1.0400 £
1 specles in reackion
=1.000 np£+3 1.00 np+4 1.00 £-
= log k ¢rid {9-25-60-100/150-200-250-300 <)
-5§.3300 -8.3300 -8.330¢ 504.000C0
s500.0000 590.0000 500.0000 590.00400
* delvr grid (0-25-60-100/150-290-250-300 <}

a. a. e. Q.
0. Q. 0. 0.
* input phreeqe data-base file phreeqge(0.%db
+
npf2+2
entered by a.neyama date 19491/01/01
saurce phreege quality unknown
charge 2.0 . tite. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
2 chemical elemenks
1.400 np 2.000 £
3 species in reaction
-1.000 npf£2+2 L.00 np+4 2.00 £=-

* log k grid (4-25-60-100/150-200-250-300 <)
-14.5900 -14.5900 -14.5500 500.9004
500.0000 590.0000 5040.0000 500.Q004

* delvr grid (0-25-60-100/150-200-250-300 <}

. G. . - Q.
: a. G. a. 0.
* input phreeqe data-base file phreeqe00.tdb
npf3+
entered by a.neyama date 19%1/01/01
scurce phreege quality unknown
charge 1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydzr. number 0.
2 chemiecal elemenis
1.000 ap 3.000 £
3 specles in reaction

-1.000 npfd+ 1.00 nprq 3.00 £-
* log k grid (0-25-60-100/150-240-250-300 <)
-20.3000 -20.3000 -20.3000 500.0000
500.0000 500.0000 3500.0000 500.0000
» delvr grid (0-25-80-140/150-200-250-300 <
0. o. g. 0.

o. 0. 0. a.
* input phreeqge data-base f£ile phreeqe00.tdb
npt4s
entered by a.neyama date 1991/01/0L
source phreege quallity unknown
tharge 4.0 titr. fackor 0.0 eq/mol
ion size 3.0 a hydr. number g.
2 chemical elements
1.040 np : 4.000 £
3 species in reactian
-1.080 npfd 1.00 np+4 4.00 £-

* log k grié (0-25-50-100/150-200-250-300 <
-25.1006 -25.1000 -25.1000 500.0004
500.0000 500.4000 500.0000 500.0000

" delyr grid (0-25-50-100/150-200-250-300 <

0. 0. o. a.
0. a. a. q.
* jnput phreege data-bhase £ile phreeqs0d.tdb
puo22ohl
entered by a.neyama date 1991/01/01
source phreeqge quality unknown
charge 2.0 titr. factor 0.3 eg/mol
ion size 3.0 a hydr. number a.
3 chemical elements
2.000 pu 2.000 h 6.000 o
5 species in reactian
=1.080 pue2Zohl2 2.00 pu+d ~-6.00 h+
1.00 o2ig) £.00 h2o

* log k grid {(0-25-50-180/150-200-250-340 <}
-J2.8454 -4.49028 4.1479 500.0000
500.6000 500.0000 500.6000 500.0000

* delve grid (0-25-60-108/150-200-250-300 c)

0. g. a. a.
0. 0. 0. LS
* input phreege data-base £ile phreeqe00.tdb
puo23ohs
entered by a.neyama date 1991/01/01
source phreege quality unpknown
charge l.0 titr. factor 4.0 eq/mel
ion size 3.0 a hydr. number Q.
3 chemical elements
31.000 pu 5.000 h 11.000 o
5 species in reactlon
~1.000 puo23ochs 3.00 pu+d -11.08 b+
1.50 oc2tg)} 8.00 hio

* log k grid {(0-25-§0-100/150-200-250-300 )
-10.2681 1.6458 15.2218 500.0000
500.0000 540.0000 500.0000 590.0000

* delvr geld (0-25-60-100/150-200-250-300 <}

a. ' 0. a. Q.
» input phreege data-base file phreeqe00.tdb
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+
Bue2iahd

antared by a.neyama date 1991/0L/0%
source phreege quality unknown
charge 2.4 titr. factor 0t eq/mol

ien size 3.9 a
3 chemical elements

hydr. number g.

3.000 pu 4.000 h 10.000 o
3 species in reactlan
~1.000 puc2lchs 3.00 pu+d =10.00 h+
1.50 o2{q) 7.00 h2o

leg k grid (0-25-60-100/150-200-250-308 <)
-26.8651 -14.9542 -1.3782 500.0004
500.0000 500.9000 500.0000 500.40040
dalvr grid (0-25-60-100/150-2a0-250-308 <)
o. a. 0. a.
0. o. Q.

q.
* input phreege data-base file phreegelf.tdb
+.

puaiZcold

entered by a.neyama

date 1991/91/01
source piareege quality unknown
charge 0.0 titr. factor 0.0 eg/mol

lan aize 3.0 a hydr. number 0.

3 chemical elements

1.800 pu 5.000 o 1.000 ¢
3 species in reaction
-1.800 pueZcol 1.00 pu+d -2.00 n+
0.5 a2(g) 1.00 hio 1.00 co3-2

log X grid (9-25-60-108/150-200-250-300 <}
-22_6227 -18.6514 -14.126]1 500.0000
500.04900¢ 5Q0.0600 500.0000 S500.0000

delvr grid {(0-25-80-100/150~-200-250-300 <)

. 0. g. 0.
0. 0. 4. a.
* input phreege data-base file phreege00.tdb
pualeodl
entered hy a.neyama date 1281/01/0%
saurce phreege quality unknown
charge ~2.0 titr. factor 2.0 eg/mol

lon size 2.0 a
3 chemical elements

hydr. number a.

1.000 pu 8.000 o 2.000 ©
6 speclies in reactian
-1.000 puo2cail 1.0 pu+i =2.90 h+
0.50 o2{g) 1.40 h2e 2.00 ca3-2

log k grid (0-35-60-100/150-200-250-300 <}
-25.6227 -21.6514 -17.1261 5d40.0000
544.0¢00 500.0040 580.0800 500.0000Q
delvr grid (0-23-60-100/150-200-250-300 c)
Q. a Q.

0. e- a. 0.
* input phreeqe data-base file phreeqed0.tdb
puoicodld
entered by a.neyama dake 1951/01/0G1L
sourca phreege quality unknown
charge =4.0 titz. factor 0.0 egq/mol

*

lon size 3.0 a
3 chemical elements

hydr. number 0.

1.300 pu 11.040 o 3.000 ¢
6 species in reaction
=1.049 puglecall 1.0 pu+d -2.80 h+
0.50 o2{g} 1.09 hlo 3.00 go3-2

log k grid {0-25-§0-140/150-200-250-308 c)
=31.5227 -27.5514 -23.028]1 500.0040
500.0Q00 S04.p0d04 3500.0000 500.0000

delvr grid (0-25-60-140/150-200-250-3¢0 <)

0. a. 0. 0.
0. a. a. a.
* input phreeqge data-base file phreege(0.tdb
pualohco
entered by a.neyama date 1991/0l/0%
source phresge quality snknown
charge =1.0 titr. factor 2.¢ eq/mol

ion size "~ 3.0 a
4 chemical elements

hydr. number 0.

1.000 pu 1.000 & 6.000 o
1.000 ¢ -
6 speclies in reackion
-1.000 puolohce 1.90 pu+4 -3.00 h+
1.50 aZig) 2.00 k2o 1.30 co3-2
* lag k grid (0-25-60-100/150-200<250-300 <)
-28.4727 -16.5014 ~-11.9761 500.0000
500.0000 506.0000 500.0000 500.0Q000
b delvr grid (0-25-50-100/15¢-200-250-30Q &}
- . 0. ag.
a. 0. g. a.
* input phreege data-base file phreeqe00.tdb
puolohle
entered by a.neyama date 1991701701
gource phreege quality unknaown
charge -2_4 titr. factor 0.0 eq/mol

ien size 3.0 a

hydr. number
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4 chemical elemenkts

1.000 pu 2.000 h 7.000 o
“1.000 ¢
€ gpecies in reasktisn
=1.090 puo2ohic 1.00 pu+d — —4.00 h+
0.50 oa2{g) 3.00 hio 1.00 cod-2

* log k grid {(0-25-60-100/158-200-250-300 <}
-3.6227 -1.6514 2.8740 500.0000
506.0000 S500.9000 500.0000 500.08040
hd delvr grid {gQ-25-50-100/150-200-250-390 ¢}
- 0. 0. a. a.

0. 0. Q. 0.
* inout phreege dakta-hase file phreege(0.tdb
*
puaZhcol
enterad by a.neyama date 1991/0L/01
saurce phresge quality unkneown 4
charge =1.0 titr. factor 0.0 eg/mal
lan size 3.0 a nydr. number a.
4 chemical elements .
1.800 pu 1,006 h 8.048 o
2.000 c .
6 species in reaction .
-1.000 puoZhcal L.00 pu+4 =1.00 h+
Q.50 o2(g) 1.00 h2a 2.00 co3-2

* log % grld (0-25-50-100/150-200-250-30Q <)

-32,9227 -18.9514 -24.4261 500.0000

500.0000 S5060.0000 50Q06-.0000 S500.000GQ o
* delvr grid (0-25-60-100/150-200~258-300 c)

0. 0. 0. g.
0. o. a. a. !
* input phreeqe data-hase f£ile phresge(0.tdb Y,
>
puc2el+ .
entered by a.nevama date 1991/01/01 <t
saurce phreedge guality unkhaown -
charge 1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hyér. number O. !
3 chemical elements .
1.000 pu 2.000 o 1.006 el .
E species in reactian .
-1.000 pue2cl+ 1.00 pu+d =2.00 h+
4.50 o2i{g} 1.00 h2o 1.00 el-

*  lag k grld (0-25-50-100/150-200-250-300 c! -
210.3227 -6.35L%4 -1.8260 500.0000
500.0000 500.0000 500.0000 500.6000 .
*  delvr grid (0-25-§0-100/150-200-250-300 <} 2
0. a. 0. g. s

a. 0. a. 0. '
* input phreeqe data-base f£ile phreegedd.tdb .
S
puazell - A
entered by a.nevama date 19%31/01/01 .
sgurce phreeqe guality unknown o
charge 0.4Q titr. factor 0.0 eg/mol
ion size 3.0 a hydr. numberx 0. te
3 chemical elements I
1.000 pu 2.000 o 2.000 cl T
6 species in reackion
=1.000 puolcil 1.80 pu+d -2.0Q h+ .
0.50 o2{g} L.20 h2o 2.90 cli- ¥
* log k grid (0-25-60-100/150-200-250-300 <) LI

-10.3727 ~-6.4014 -1.8760 50Q0.00Q0 Dt
500.0C00 %$00.04900 S5GA.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 <)

a. a. g, 0.
a. 0. 0. 0.
* input phreege data-base file phreeqel0.tdb
+*
puc2sod
entered by a.neyama date 1991/01/01
sottr¢a phreege guality unknown '
charge a.0 titzr, facltor 2.0 eqg/mol
ion size 3.0 a hydr. aumber Q.
3 chemical elements
1.000 pu 5§.000 o 1.000 s
§ species in reaction ;
-1.000 puc2sas 1.00 pu+sq =2.0a h+
0.50 o2({qg) 1.00 hio 1.00 so4-2 -

» laog k grid (0-25-60-180/150-200-230-300 c)
-13.8227 -9.8514 -5,3260 500.0000
500.0000 500.0000 500.0000 500.0000

* delvr grid (0-25-60-100/150-200-250-300 <?

0. a. 0. a.
0. a. 0. 0.

* input phreege data-base file phreege00.tdb

*

puo2ch

enkered by a.neyama date 1991701701
agurce phreege guality unknown
charge 0.0 titr. factor 0.0 eg/mal
fon size 3.0 a hydr. numbeg Q.
3 chemical elements
1.40d pu 1.000 h 3.000 =
5 species in reactlon
=1.000 puozan ’ 1.00 pu+4d -4.00 h+
0.25 o2t} 2.50 h2o
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* log k grid {Q-25~-64-106/150-200-250-300 <)
5.5388 7.5243 9.787¢ 560.0004
500.0000 500.0000 500.0000 500.0000

* delve grid (0-25-60-100/150-200-250-300 c)

0. a. o. Q.
d. g. a. 0. -
* input phreeqge data-base file wvhreeqefld.tdb
puc2on2-
entered by a.neyama date 1951/01/01

source phreege
charge =1.0
ion size 3.0 a
3 chemical elements
1.000 pu 2.000 h 2.000 o
5 species in reaction
=1.000 pua2oh2- 1.00 pu+4
0.25 o2(g) 3.50 h2o
* log k grid (0-25-60~100/150-200-250-300 <)
14.838¢ 15.8243 15.0870 500.0000
500.0000 590.0000 508.0000 508.0000
* delvr grid {(0-25-60-100/150-200-250-300 c}
a. Q. a. g.
a. a. a. Q.
* input phreege data-base file phresqe(d.tdb

gquality unknown
titr. fackor 9.0 eq/mal
hydr. number a.

=5.00 h+

puaZcl
entered by a.neyama date 1991/01l/01
sSource pareedge quality unknown
charge Q.0 titr. factor 0.9 eq/mol
ion size 3.0 a hydr. number a.
3 chemical elements

1.0G60 pu 2.000 o 1.0869 sl

6§ apecies in reaction
-1.000 puo2el 1.80 pu+d =3.00 h+
0.25 o2(yg) 1.50 h2o .80 cl-

* Lag k grid {0-25-50-100/150-200-250-300
~3.9914 -2.0057 0.2570 500.0000
500.0000 500.9000 5400.8Q000 S500.0000
* dalvr grid {0-25-60-100/150-200-250-308 e}
a. 0. 0. a.
a. o. 0. o.
* input phreeqge data-base f£ile phreeqe00.tdhb

pulohZ+§
entered by a.neyama date 1991/041/G1
gource phreege quality unknown
charzge 6.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
2.000 pu 2.000 b 2.000 o
4 species in reaction

=1.000 pu2oh2+6 2.00 pu+d =2.08 h+
2.00 h2o
hod log k grid {(0-25-60-100/150~-200-250-340 ¢)
L.0000 . l.0000 1l.0000 S500.0000Q
500.0000 500.0000 500.0080 500.0000
* delvr grid (0-25-60-10Q/150-200-250-300 <)
a. 0. 0. a.
Q. 0. g. a.
* input phreeqe data-base file phreeqe00.tdb
puZah3+5
entered by a.neyama date 1991/01/01
source phreege guality unknown
charge 5.0 titr. factor 0.0 eg/mol

ion size 3.0 a
3 chemical elements
2.000 pu 3.000 h 3.000 o
4 species in reaction

hydr. number 0.

=1.000 pulahld+5 2.00 pu+d -3.00 h+
3.00 hZo
* log &k grid (0-25-60-100/150-200-250-3G0 <)
.2.0000 2.0004a 2.0009 5¢0.0000
300.0080 560G.0000 500.00080 540.0000
- delvr grid (0-25-50-100/150-200-250-380 <)
a. Q. a. 0.
Q. a. 0. Q.
* input phreeqe data-base file phreegefll.tdb
pulahd+d
entered by a.neyama date 1951/01/01
source phreege quality unknown
charge 4.0 titr. factor 0.0 eg/mal

ion size 3.0 a
3 chemical elements
2.008 pu 4.000 b 4.000 o
4 gpecies in reaction

hydr. number a.

-1.000 pu2ohd+d 2.00 pu+d =-4.00 h+
4.00 h2o
* log & grid {(0-25-54-100/150-200-250-300 e}

3.0000 3.acao 3.0000 500.0000
500.0000 500.0000 500.0000 500.0000
* delvr grid {(0-25-60-100/150-200-250-300 c}
Q. a. a. G.
0. 0.

* jinput phreege

a. 0.
data-base file phreeqell.tdb
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puZahi+3
gntered by a.neyama date 1591701741
source phreege quality unknown
charge 3.a titr, factor 3,0 eq/mal
ion size 3.9 a hydr. number 0.
3 chemigcal elements
2.4000 pu 5.400 h 5.000 o
4 species in reaction
~1.000 pulohi+3 2.00 pu+4d -5.40 h+
5,00 h2o
* log k grid (0-25-60-100/150-200-250-300 c)
7.0008 7.0000 7.0000 500.0000
5p4.0000 50Q0.0000 500.0600 S00.9000
* delvr grid {0-25-60-100/150-200-250~300 <)

G. a. a. a.
* input phreege data-base f£ile phreeqeld.tdb
pusod+
entered hy a.neyama date 1991/01/01
source pareede gquallty unknown
charge 2.0 titr. factor 0.3 egq/mol
ion size 3.0 a hydr. number a.
3 chemical slements
1.400 pu L.000 s 4.000 o
3 species in reaction
-1.000 pusecd+2 1.09 pu+d 1.00 so3-2

- lag k grid (0-25-60-100/150-200-250-300 <t
~5.7200 =-5.7200 -5.7200 509.0a00
500.4¢000 500.3000 500.0000 3500.0000

* delvr grid {0Q-25-60-100/150-200-250-309 <)

0. 0. a. 0.
0. a. a. g.
* input phreeqe data-base file phreege00.tdh
pusad?
entered by a.neyama date 1991/d1/01
source pareeqe guality enknewn
charge a4.0 titr., factor 0.9 eq/mol
ien size 3.0 a hydr. number o.
3 chemical elements i
1.068 pu 2.000 s §.000 o
3 speclies in reaction
=1.000 puso4? 1.00 pu+d 2.00 so4-2

b log k grid (4-25-60-16G0/150-200-250-300 ¢ .

-10.2590 -10.2580 -10.2500 S00.0080 e

580.0000 500.0006 500.4000 500.0000
* delvr grid (0-25-80-100/1L50-200-250-300 <)
a. Q. 0. 0.

a. a. a. 0.
* input phreeqe data-base file phreegefl.tdb
pusadd-2
entered hy a.neyama date 1591/0L/01
source phreege quality unknawn
" charge =2.0 titr. factor 4.0 eqg/mol
ion size 3.0 a hydr. number a.
3 chemigal elemenkts
1.000 pu 3.000 s 12.400 o
3 species in reaction
-1.000 puspd3-2 1.00 pu+s 3.00 soi-2

* log k grid (0-25-60-100/150-200-250-300 <) -
-11.50600 -l1.5000 -ilL.5Q00 S504.0000
500.0000 500.0000 500.0Q00 300.0000

* delivr grid (0-25-60-140/150-200-250-300 c)

0. a. Q. 0.
0. a. a. 0.
* input phreege data-base £ile phreegeld.tdb
pucl+d
entered by a.neyama date 1991/01/01
sgurce phreege quality unknown
<harge 3.0 tite. factor 0.0 eg/mal
ion size 3.8 a hydr. number 0.
2 chemical eliements
1.000 pu 1.000 el
3 species in reaction
-1.000 pucl+3 1.00 pu+d 1.08 el- R .
* log k grid (0-25-80-100/150-200-250-300 <) ~e

-0.5300 ~0.3300 -0,9300 500.0000
500.0000 500.0000 500.0000 500.0000
* delvr grid {0-25-60-100/150-200-250-300 c)

0. a. a. 0.
0. q. 0. a.
# input phreeqe data-base file phreeqge00.tdd
+
pucli+2
entered by a.neyama date 1981/01/0L
source phreege quallity unknown
charge 2.0 titr. factor 0.0 eq/mal
ion size 3.0 a hyde. number a.
2 chemical elements
1.000 pu 2.000 =1
1 species in reaction
=1.000 pucl2+? 1.00 pu+d 2.00 ¢l-

* log k grid (0-25-60-100/150-200-250-300 <)
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0.1700 0.1700 0.1700 504.0000
5Q00.0000 500.0600 300.0000 500.0000
* delvr grid {(-25-60-100/150-200-250-390 c}
. 0. a. a.
Q. 0. Q. 0.
* input phreeqge data-base file phreege00.tdb -
pucli+
entered by a.neyama date 1991701701
source phreege gquality unknown
charge 1.¢ titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number 0.
2 chemical elements
1.000 pu 3.00a <l

3 species In reaction

=1.040 pucli+

* log k gridg

i.qgoo0

500.0000

* delvr grié
Q.

* input phreege

1.00 pu+4 3.00 cl-

(0-25-50-190/150-200-250-300 <}

1.4400¢0 L.0000 500.00G%
500.0d00 S500.0000 500.00080
({0-25-50-140/250-200-250-300 <)

o. g. a.

a. a. .
data-base file phreege00.tdb

pulah3+q

entared by a.navama
saurce phreege

charge
ion size
3 chemical
3.000 ou

date 1331/0L/01
gquality unknown

2.0 titr. factor 0.0 eq/mol
3.0 a hyde. number a.
elements

5.000 h 5.000 o

3 apecies in reaction

-1.000 pu3lah5+4 3.00 pu+d ~8.00 a+
-0.75 a2ig) §.50 hle
b log k grid (0-25-60-100/150-2060-250-300 e}
50.584¢0 44.§27L  37.839) S500.0c00
500.0000 500.0000 500.0000 500.3000
» delvr grid (0-25-50-100/150—200—253-308 cl
. ag. a. .
0. a. o.

a.
* input phresqe

data~-base file phreeqedl.icb

pu2eh2+g

entered by a.neyama
source phreege

charge
fon size
3 chemical
2.000 pu

dace 1891/01/0L
guallity unknown

4.0 titr. factor 0.0 eq/mal
1.0 a hydr. number a.
elements

2.060 h . 2.000 o

5 species in reaction

-1.000 pu2oh2+a 2.00 pu+d =4.00 h+
. -0.50 o2{g) 3.0¢ h2a
* log k grid (0-25-60-100/150-200-258-300 <)
25.7227 21.7514 17.2261 500.0000
S00.a00d S00.0000 S00.0000 500.0000

* delvr grid

Q.
* input phreege

{0-25-60-100/150-200-250-300 <}
0. a. 0.
data-base file phreegel0.tdb

pusad+

entered by a.neyama
source pkreeqe

charge
i10n s1ze
3 chemieal
1.068 pu

date 1981/01/01
quality unknown

1.0 titr. fackor 0.0 eq/mel
3.0 a hydr. number 0.
elements

1.000 < 3.000 o

§ species in reaction

-1.089 pucold+ 1.00 pu+d =0.25 02{g}
1.00 co3-2 0.50 hlo -1.00 h+
» leg k grid (0-25-64-100/150-200-250-300 <)
-0.6386 -2.6243 -4.8870 540.0000
500.0000 S00.0000 500.0000 540.00040

* delvr grid
0.
* input phreege

(0-25-6G-100/150-200-250=-300 <)
¢. 0. 0.
a. 0. 0.
data-~base file phreeged0.tdb

pucod2-

entered by a.neyama
source phreeqe

charge
fon size
3 chemical
1.000 pu

date 1391/01/01
quallty unknown

-1.0 tltr. factor 0.0 eq/final
3.0 a hydr. number g.
elements

2.000 e 6.000 o

§ species in reaction

-1.000 pueold2- 1.00 pu+4 =0.25 92(g}
2.00 ca3=2 6.50 hlo -1.00 h+
A log k grid (0-25-50-100/150-200-250-300 e}
~5.1386 =-7.1243 -9.3870 500.0080
500.0040 500.0400 500.9000 5Q0.0800

b delvr grid

(0-25-60-100/150-200-250--300 <)
a. a. o.

0. ad. Q. 0.
* input phreege data-base £ile phzeeqga0Q.tdb

pucc3i-3
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entered by a.neyama date 1991701701

souzrce phresege gquality unknown
eharge =3.0 titr. factor 0.0 eqg/mol
ton size 3.0 a hydr. number a.
3 chemical elemenkts -
1,800 pu 3.000 ¢ 9.000 o
6 species in reaction
=-1.080 puepild-3 1.00 pu+4 -0.25 o2{g)
3.08 co3-2 0.50 h2o =1.0C h+

* leg k grid (0-25-60-1090/150-200-250-300 <}
~8.6386 -10.6243 -12.8870 500.0000
50Q.6000 S500.0000 S80.0040 500.4000
* delvr grid (0—25—60-100/150-200-253—300 c}
0. 0. a. .

0. 0. 0. 0.
* input phreeqe data-base f£ile phreeqed0.tdb
pused+
entered by a.neyama date 1991/01/01
source phreege guality unknaown
charge 1.q tite. factor 0.0 eq/mol
fon size 3.9 a hvdr. numbar a.
3 chemical elements
1.080 pu 1.000 s 4.004 o
§ species in reactien
=1.008 pusod+ 1.40 pu+d -0.25 a2{g)
1.00 sod-2 0.50 h2o -1.00 h+

* log k grid (0-25-60-106/150-200-250-308 c)
2.3614 0.3757 ~1.3870 500.49000
500.0000 500.0000 504.0000 500.0006

i delvr grid {d-25-§0-100/150-200-250-300 <)

a. a. Q. 0.
Q. 0. 0. a.
* input phreaege data-base £ile phreeqelf.tdh
puhsod 2+
entered by a.neyama date 1991/01/01 B
source phresge gquality unknown
charge 1.4 titr., factor 3.0 eg/mal
isn size 3.0 a hydr. number Q.
4 chemical elements
1.000 pu 2.040 h 2.000 s
8.000 o
6 species In reaction
-1.000 puhsosl+ 1.00 pu+4 =0.25 a2iqg)
1.00 h+ - 2.00 sod=2 0.50 hZo

* log k grid (0-25-60-100/150-200-250~340 <)
-1.0385 -3.0243 -5.2870 500.0300
500.0000 S60.0000 500.0000 S500.0000

» delvr grid (0-25-60-100/150-200-250-3G0 <)

0. d. a. a.
a. 0. o. a.
* input phreege data-base file phzeege0f.tdb
puhbsads+2
entered by a.neyama date 199%i/01/0%1
gource phreege quality unknown
charge 2.0 tite. factor 1.0 eg/moal
ion size 3.0 a hydz. number g.
4 chemical elements
1.000 pu 1.900 b 1.000 s
4.000 o
g species in reaction
=1.000 puhsao4+2 1.00 pu+4 -0.25 oZ2{y)
1.00 so4-2 0.50 h2e

bl log k grid (0-25-60-100/150-200-250-340 <)
4.8614 2.8757 0.6130 500.000a
500.0000 500.0000 500.0000 504.0063

* delvr grid (0-25-60-100/150~200-250-300 <)

0. g. g. a.
a. 0. g. a.
* jinput phreeqe data-base file phreeqel0.tdb
+
pusod2-
entered by a.neyama date 1591/0L/41
saurce phreage quality unknown
charge ~-1.0 titr. factor 3.0 eg/mol
jon size 3.0 a hydr. number 0.
3 chemical elements
1.000 pu 2.000 s 8.400 o
6 species in reactlon .
-1.000 pusod2- 1.00 pu*ri ~0.25 o2lg)}
2.00 s04-2 0.50 h2o =£.00 h+

* log k grid {0-25-60-108/150-200-254=-300 &)
0.85814 -1.3243 -3.5870 500,0000
500.0000 500.00098 5Q00.0900 500.0000

* delve grid (0-25-60-100/150-200-250-300 <}

0. g. a. a.
a. 0. o. a.

* input phreeqe data-base file phreeqed0.tdb

pucl+2

entered by a.neyama date 1991/01/01
source phreege gquality unknrown
charge 2.0 kitr. factor 0.9 eq/mol
ion size 3.0 a hydr. number 0.

2 chemical elements
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1.080 pu
6 species in reaction
-1.000 pucl+2

r
¥

1.000 sl
1.G0 pu+i -0.25 olig)
0.50 hlo =1.d0 &+

* lag k grid {0-25-60-L00/150-200-250-300 <)~

1.40 cl-
5.9614 3.9757
S00.04000 500.0400

1.7130 500.8000
500.4000 500.0000

* gelvr grid {(9-25-60-100/150~200-250-300 =)

a. 0.

q. 0.
0

g. .
* input phreege data-base file phreegedl.tdb

puclZ+
entered by a.neyama
source phreedge
charge 1.0

date 1991/01/01
qualfity unknown
titr. factor 8.4 eq/mol

ion size .t a hydr. number 0.
2 chemical elements
1.000 pu 2.900 <1
6§ species in reaction
-1.000 pual2+ 1.00 pu+4 -0.25 o2{g}
2.00 el- 0.50 h2o -1.00 h+
* log k grid (0-25-60-100/150-200-250-300 <)
10.8614 8.8757 6.5130 500.0008
500.9000 500.4000 500.0000 500.0000

* delvr grid (0-25~60-100/150-2040-250-300 <)

a. a.

1]

a. a. . a.
* input phreeqe data-base £ile phreeqgel0.tdb

-

pualiiZpo
entered by a.neyama
source phreege
charge 1.0
ion size 3.0 a
4 cghemiecal elemenks
1.000 pu
1l.000 p
5 species in reaction
~1.400 puezh2po

date 1391/G1/01
quality unknown

titz. fackor 0.0 eg/mol
hydr. number o.

2.000 b 6.000 o
1.00 putd 1.08 hio
0.50 a2(g}

hd log k grié (S0-25~-60-100/130-2a0-250-340 <)

-25.5661 500.0000
5008.0009 S¢0.0640

* delvr grid (0-25-60-100/150-290-250-340 <)

1.00 pag-3
-34.0627 -30.0914
500.0000 500.0000

0. 6.
0. Q.

a. ; a.
Q. Q.

* input phreeqe data-base file phreegeQd.tdb
5

puoalhpod
entered by a.neyama
sgurce phreege
charge ~1.0
ion size 3.0 a
4 chemleal elements
1.000 pu
1.000 p
6 species in reaction
=1.000 puoZhood

date 1991701701
gquality unknown
titr. factor 0.0 eq/mol

hydr. number 0.

1.000 & 6.000 o
.00 pu+d 1.50 h2o
0.25 a2(qg) =2.00 h+

* leg k grid {0-25-6Q0-100/150-~200~-250~300 <}

1.00 pod-3
219.3113 ~17.3257
500.0060 580.0600

-15.0630 500.0000
500.0000 500.0000

* delvr grid {0-25-60-108/150-200-250-300 <}

0. Q.

0.

Q.
* input phreeqge data-base f£ile phreege00.tdb

puhpcd+2
entered by a.neyama
sourca phreege
charge 2.0

date 1991701701
quality unknown
titr. factor 0.0 eg/mol

ion size 3.0 a hydr. number 0.
4 chemical elements
1.000 pu 1.000 h l.00¢ p
4.000 o
4 specles in reaction
=1.000 puhpod+2 1.00 pu+4d 1.0¢ h+
1.00 wod-3
* log k grid {0-25-50-100/15%40-200-250-300 <)
-25.2890 -25,23800 -25,.2800 500.0000
500.0000 500.00008 500.0000 500.00490

bl delvr grid (0-25-60-100/150-200-250~300 <}

Q. 0.
a. Q.

- 0.
* input phreege data-hase flle phreegelQ.tdb

puhlpo4
entered by a.neyama

source phreege
charga a.0

lon size 3.0 a

4 chemical elements
1.000 pu
8.000 o

4 specles in reaction

=1.000 puhlpod2

date 1991/01/0L
quality unknown

titx, facktox 0.0 eq/mol
hydr. numhez °.
2.000 h 2.080 p
1.00 puti 2.40 h+

E-T5

PRV

g, &"

.
e e



2.00 po4-3 i
* log k grid (0-25-60-100/1.50-200-250-300 c}
-48.4400 -48.4400 -48.4400 500.0800
500.0000 500.0000 500.4000 500.40800
hd delvr grid (0-25-60~100/150-200-250-309 c)_

o. q. a. 0.
0. 0. 0. 0.
* input phreege data-base £ile phreegel0.tdb
puhipodd
entered by a.neyama date 1991/02/01
sourzce phreedge guality unknown
charge =2.0 titz. factor 0.0 eg/mol
ton size 3.0 a hydr. number a.
4 chemical elements
- L.000 pu 3.000 h 3.0400 2
12.000 o
4 species in reaction
=1.000 puh3dpo4l 1.00 pu+d 3.00 h+
3.00 ped=3

* log k grid (0-25-60-180/150-200-250-300 <}
-70.42060 -70.4200 =70.4200 500.0000
500.0000 500.0000 500.0000 500.004G0

* delvr grid (0-25-69-106/150-200-250-300 <)

Q. a. 0. a.
g. a. Q. a.
* input phreege data-base file phreeqel0.tdb
. ——
puhdpodd
entered by a.neyama date 1991701701
source phreeqe gquality unknown
charge =4.0 titx. facter 0.0 eq/mol
ion size 3.0 a hydr. number g.
4 chemical elemenkts
1.000 pu 4.000 h 4.000 p
15.000 o
4 gpecies in reaction
-1.00d0 puhdpodd 1.00 putd 4.00 h+
4,00 pod-3

» log % grid (G6-25-60-100/150-200-250-300 c)
292.5300 -92.530¢ -92.5300 500.0000
500.0000 500.0006 560.0000 500.0000

*  delvr grid (0-25-§0-100/150-200-250-300 c}

0. 2. a. g.
a. 0. a. 0.
* input phreeqe data-base £ile phreeqe00.tdb
puh2pad+
entered by a.neyama date 1991/01/0)
source phreege quality unkncwn
charge 2.0 tite. factor 0.6 eg/mol
lon zize 3.0 a hydr. number Q.
4 chemical alemenkts
1.000 pu 2.000 h 1.000 p
4.000 o
6 species in reaction
=1.000 puhZpod+ 1.90 pu+4d 1.00 h+
1.00 pas-3 =0.25% o2i{qg) 0.50 h2s

" lag k gzrid (0-25-60-100/150-200-250-300 c)
-16.1686 -18.1543 -20.4170 540.0000
500.4000 500.0000 500.0000 540.0000

bl delvr grid {0-215-50-100/150-200~-250-300 G}

a. 0. 0. g.
a. 0. 0. a.
* input phreeqe data-base file phreegeQd.tdb
pucoI+2
entered by a.neyama date 199)/01/01
asource phreege quality unknown
sharge 2.0 titz. factor 0.0 eg/mol
fon size 2.0 a hydr. number 0.
3 chemical elements
1.000 pu l.000 e 3.8400 o
3 species in reaction
-1.008 pucal+l 1.08 pu+sd 1.00 cu3-2

o leg k grid (0-25-50-100/150-200-250-300 <?
-14.1006 -19.1000 -19.1000 5¢0.J9000
%00.0000 500.0000 500.0000 5G60.4000

* delvr grid (0-25-50-100/150-200-250-3400 <)

0. 0. 0. d.

a. a. Q. G.
* input phreeqe data-base file phreeqedd,tdb

pucold
entered by a.neyama date 19%1/01/01
source phreeqe quality unknaown
charge 0.8 titr. fackor 0.0 eq/mol
ion size 3.0 a hydr. number 0.
3 chemical elements
1.000 pu 2.000 = §.000 o
3 species in reaction
-1.000 pucold2 1.00 pu+td 2.00 co3-2

* log k grid (0-25-60-180/150-200-250-3040 c)
-33.1000 -33.1000 -33.1000 500.0000
500.0000 540.0000 500.0000 S5d0.0000

* delvr grid (0-25-60-200/150-200-250-300 <)

a. Q. g. Q.
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0. a. o. a.
* input phreege data-base file phreeqel0.tdb

pucoadi-2
entered by a.neyama date 1991/01/91
source pheeecge quality unkfown
charge =2.0 titr. factor 0.0 eeg/mol
lon size 3.0 a hydr. number 0.
3 chemical elements .
1.000 pu 3.000 ¢ 9,000 o
3 speeies in reaction
-1.860 pucoli-2 1.00 pu+d 3.00 go3-2

* log k grid (0-25-560-100/150-200-250-300 <}
-42.3000 -42.3000 -42.3000 500.0000
500.0600 3500.0000 500.0000 500.0000

* delvs grid {0-25-60-100/150-204~-250-300 <

a. 0. 0. 0.
* input phreeqe data-base file phreece00.tdb
+
puceid-4
enteced by a.neyvama date 1991/01/01
source phreege qguality unknown
charge -~4.0 titr. factor 6.0 egq/mol
lon size 3.0 a hydr. number a.
3 chemical elements
1.000 pu 4.000 ¢ 12.000 o
3 species in reaction
=1.000 pucolid-4 1.80 pu+4d 4.00 co3-2

* log k grid (0-25-60-100/150-200-250-304 <)
-45.1000 =-45.1000 =-45.1000 50Q.000C0
500.0000 500.0000 500.0000 504.0060

* delvr grid {0-25-60-100/150-200-250~-300 <)

0 a. a.

0. 0. 0. (18
* input phreeqe data-base file phreege0f.tdb
-
pucoib=-6
entered by a.neyama date 1991/01/01
source phreegs quality unknown
charge ~6.0 titr. factor 0.0 eg/mol
igon size 3.0 a hydr. number a.
3 chemical elements
1.000 pu 5.000 ¢ 15.000 o
3l spaecies in reaction
=1.000 pucod5-6 1.00 pu+d 5.00 cold=-2

» log &k grid (0~-25-60-100/150-200-250-300 o)
-44.5000 -44.5000 -44.5000 500.4000
5a0.0000 540.00Q90 500.0000 500.0000

* delvr grid (0-25-64-100/150-200-250-300 <)

0. G. a. 0.

0. a. 0. 0.
* input phreeqe data-base £ile phreege(0.tdb
+
punod+3
entered by a.neyama date 1991/01/01
saurce phreeqe qualily unknown
charge 3.0 titr. factor 0.0 eg/mal
ion size 3.0 a hydr. number a.
3 chemical elements
1.000 pu 1.000 n 3.000 o
3 species in reaction
-1.000 puno3d+3 1.00 pu+d 1.40 nod-

*  leg k grid (0-25-60-100/150-200-250-300 <)
-1.8000 -1.8000 -1.8000 500.0000
500.0000 500.0000 500.0064 504.0000

*  delvr grid (9-25-§0-100/150-200-256-300 c)

a. 0. a. a.
0. o. a. 2.
* input phreeqe data~base file phreege0d.tdd
+ —
punold2+2
entered by a.neyama date 199L/01/01
source phreege quality wnknown
charge 2.4 titr. factor 0.0 eq/mal
ion size 3.9 a hydr. number d.
3 chemical elements
1.008 pu 2.000 n 65.0060 o
3 species in reaction
=1.00¢ punoiZ+2 1.00 pu+d 2.00 no3-

* log k grid (0-25-60-100/150-~200-250-300 c}
-2.44000 =2.4000 -2.4200 500.0000
500.0000 500.0000 500.0000 500.0000
* delvr grid (0-25-50-100/150-200-250-300 <)
0. 0. a. a.

o. a. a. a.
* input phreege data-base f£ile phreeqge00.tdb
puno33+
entered by a.neyama date 1991/0L/0L
saource phreedge quality unknown
charge 1.0 titr. factor 0.0 eq/mol
fon size 1.9 a hydr. number Q.
3 chemical elements
1.000 pu 3.000 n 9.008 a
3 speclies in reaction
=1.000 pune3d3+ 1.00 pu+d 3.00 no3-
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* iog k grid (0-25-50-100/150-200-250-300 =)
=-2.3000 -2.30400 -2.3000 500.9008 .
500.0000 500.0000 500.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 <)

a. a. 0. 0. _
0. a. 0. 0.
* jnput phreege data-base flle phreeqed0.tdb
puanali+
entered by a.neyama date 1991/01/01
saurce phreege guality unknhown
charge 1.6 titr. factor 9.0 sg/mol
ion size 3.0 a hydr. number 1.
3 chemical elements
1.600 pu 5.000 o 1.400 n
6 species in reaction
-1.000 puoZnold+ 1.00 pu+d -2.00 R+
0.50 s2(g) 1.00 h2o 1.40 no3-

* log k grid (8-25-5§0-100/150-200-250-300 <)
~10.0227 -5.0514% -L.526F 500.0000
500.06060 500.0000 500.0000 500.0000

* delvr grid (0-25-80-104/150-200-250-300 <)

g. Q. a. Q.
g- a. 0. g.
* input phreege data-base file phreeqell. tdb
*
puf+d '
aentered by a.neyama date 1991/01/C1
source pareege gquality unknown
charge 3.0 tifr. factor 4.0 eq/mol
ion size 3.0 a hydr. number c.
2 chemical elements
1.000 pu 1.000 £
3 species in reaction
=1.000 puf+3 1.00 pu+d 1.40 £~

* log k grid (G-25-80-100/150-200-250-300 <)
-8.440G0 =-83.4440 -8.4400 590.4000
504.0000 540.0080 500.0400 500.0000

* delvr grid (0-25-60-108/150-200-250-300 <)

0. g. a. a.
0. G. 0. a.
* input phreege data-~base file phreege0d.%tdb
-
puf2+d
entered by a.neyama date 1991701701
source phreege quality unknown
charge 2.0 tite. factor 0.0 aqg/mol -
ion =ize 3.0 a hydr. number a.
2 chemical elemenks
1.000 pu 2.000 £
3 specias in reackicn
=1.000 puf2+2 1.00 pu+d 2.40 £-

* lag k grid (0-25-60-108/150-200-250-300 <)
-15.080¢ -15.0800 -15.0800 5400.0400
500.0000 S500.0060 S500.00Q0 500.4000

* delvr grid (0-25-60-104/150-200-230-3400 <)

0. d. 0. a.
O. G. g. q.
* input phreege data-base file phreege00.tdb
*
puf3+
entered by a.neyama date 1991/01/01
source phreege quality unknown w5
charge l.0 titr. factor 4.0 egq/mol
isn aize 1.0 a hydr. number .
2 chemical elements
1.000 pu 3.000 £
3 species In reaction
~1.000 pufl+ 1.00 putd 3.00 £-

* log %k grid (0-25-60-L0Q/L50-200-250-300 <)
-15.8000 -~19.8000 -19.8000 500.0000
500.0000 500.008Q0 500.0000 500.04000

* delvr grid (0-25-60-108/150-200-250-300 ¢)

0. 18 o. Q.
0. a. 0. Q.
* input phreeqe data-base file phreege00.tdb
*
pufd
entered by a.neyama date 1591/01/01
soutce phreeqge quality unknown
charge a.a titr. Eactor 0.0 eg/mal
fan size 3.0 a aydr. numher g. :
2 chemical elemenks
'1.000 pu 4.000 £
3 species in reaction
-L.000 pufsd 1.60 pu+sd 4.00 £-

* leg k grid (0-25-60-100/150-200-230-300 <)
-23.2000 =-23.2000 -23.2000 500.0000
500.0000 500.0006 500.0000 500.0000

x delvr grid (0-25-60-100/150-304¢-250-300 <}

0. 0 0.

a. 0. a. 0.
* jnput phreeqe data—base £ile phreeqe00.tdb
pug2f+
entered by a.neyvama date 1991/01/0)

source phreege quallty unknown
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charge 1.9 titr. factor 0.0 eq/mol
ion size 3.0 a hydr. number Q.
3 chemical elements
1.000 pu 2.000 o 1.G00 £
€& species in reaction
=1.000 puoZf+ 1.00 pu+d - 1.90 hio
0.50 o2(g) ~2.00 h+ 1.00 £-
b log k grid {0-25-50-100/150-200-250-300 <)
-14.8327 -1¢.39314 -6.336L 500.0000
50A.0Q000 509.0000 500.0000 500.0000
* delvr grid (0-25-60-100/15G-200-250-300 <)
a. o. a. 0.

O. 0. 0. Q.
* input phreege data-base £ile phreege(0.tdb

amead+
entered by a.neyama date 19%1/01/01
source phreede quality unknown
charge 1.0 titr. factor 0.0 eg/mal
ion size 3.0 a hydr. number 0.
3 ¢hemical alemenks
1.000 am 1,000 e 3.000 o
3 species in reackion
-1.900 ameold+ 1.00 am+3 1.00 ce3-2

* log & grid (0-25-50-100/150-200-250-300 <)
-7.6000 =7.6000 -7.5000 500.00030
509.0000 500.0000 500.9000 500.000G

hd delvr grid (0-25-560-340/150-200-250-300 <!

0. a. g. d.
0. 0. g. 0.
* input phreeqge data-base £ile phreege0d.tdb
amcod 2-
entered by a.neyama date 1991/Gl/11
source phreege quality unknown
N charge =1.0 titr. facter 0.9 egq/mel
fon size 3.0 a hydr. number 0.
3 chemizal elements
1.000 am 2.000 ¢ 6.000 o

31 species in reactian

=1.9000 amcodz- 1.00 am+d 2.00 cold-2

# log k grid ((-25-50-100/150-200-250-304 )
-12.2g8¢ -12.3000 -12.3000 500.0000
500.0040 500.0000 500.4000 500.0000G

L delvr grid {0-25-60-100/150-208-250-300 <}

. a. g. a.
a. a. 0. Q.
* input phreege data-base file phreege00.tdh
amealdl~3
enterad by a.neyama date 1991/01/01
source phreaqge gquality unknown
charge =3.0 titr. factar 0.0 eg/mal
ion size 3.q a hydr. number 0.
3 chemical elements
1.000 am 3.000 ¢ 9.400 &

3 species in reaction

~1.000 amcod3-3 1.00 am+3 3.00 co3=2

* log k grid (0-25-60-100/150-200-250-300 <)
-15.2300 ~15.2300 -15.2300 S5040.0040
500.0000 500.0000 500.0008 500.00400

* delvr grid (0-25-60-100/150-200~250-300 <)

g. g. 0. o.

a. 0. a. 0.
* input phreeqe data-base file phreeqe00.tdb
zna
entered by a.neyvama date 1991/01/0L
souzse phreege quality unknown
charge 5.0 titz. facktor 4.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elemenks
L.008 na 1.060 z
3 species in reaction
=1.000 zna 1.09 na+ 1.30 =~

* log k grid (0-25-50-100/150-200-250-340 c)
-20.0000 -20.0000 -20.0000 500.0000
500.0000 500.0000 509.00090 500.0000

* delvr grid (0-25-60-100/150-200~250~300 <)

0. a. o. C.
Q. a. a. 0.
* input phreeqe data-base file phreege0d.tdb
zk
enterad by a.neyama date 1991701701
source phreege quality unknowm
charge 0.4 titr. fackter ¢.0 egq/mol
ion size 3.8 a hydr. number 0.
2 chemical elements
1.000 k 1.00¢ =
3 species in reaction
-1.000 zk 1.00 k+ 1.00 z=-

* log k grid (0-25-60-100/150-200-250-300 <)
=20.6000 -20.5000 =-20.600Q0 S00Q.44400
500.0000 500.0000 500.0000 500.30460

" delvr grid (0-25-50-100/150-200-250-300 c)

Q. 0. a. g.
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G. Q. a. a.
* input phreege data-base file phreege0d.tdh
+

z2mg
entered by a.neyama date 1991/01/01
source phreege quality unknown
charge 0.0 titr. facter 0.0 eg/mol
lon size. 3.0 a hydr. number 0.
2 chemical elements
1.000 mg 2.000 =z
3 species in reaction
-1.000 zZmg L1.00 mg+2 2.00

* log k grid (0-25-§0-100/150-200-250-300 <)
-40.4000 -40.4900 -40.4000 500.0000
5040.0060 500.0000 500.000Q 500.0000

* delvr grid (0-25-§0-100/150-200-250-300 c)

-

0. a. 0. 0.
o. [ q. Q.
* input pbreege data-base file phreegeld.tdb
2z2ca
antered by a.neyama date 1991/01/01
source phraege quality unknown
charge 0.0 titr. factor 0.0 eq/mol
lon size 3.0 a hydr. number 0.
2 chemical elements
1.000 ca 2.6G0 z
3 species in reaction
-1.000 z2ca L.GA ca+2 2.40

* log k grid (0-25-60-100/150-200-250-300 c}
-41.2000 -41.2000 -41.2000 500.0000
50Q0.0000 500.0400 500.0000 500.0400

x delvr grid (0-25-680-100/150-200-250-3Q0 c}

. . a. a.
0. a. Q. 0.
# input phreege data-base file phreeqe(d.tdb
+*
pdoh+
entered by a.neyama date 1991/0%1/01
sopurce phreege . gquality unknown
charge 1.0 itr. factoer 0.0 eq/mal
ien size 2.0 a hydr. number a.
1 chemical elements ¥
1.000 pd L.000 h 1.000 o
4 species in reaction B
-1.000 pdoh+ * 1.00 pd+2 1.40 hlo
. ~1.00 h+

* log &k grid’(0-25-60-108/150-200-250-300 e)
2.1200 2.1200 2,1200 590.0000
500.0000 500.0000 500.0000 5d40.0000

* delvr grid (0-25-60-100/150-200-250-300 ¢)

: 0. g. 0. Q.
* input phreege data-base file phreeqge0d.tdb

pdCoh)2¢ -
entered by a.neyama date 1991701701
source phreege quality unknown
charge 9.0 titr. factor 0.0 eq/mol
ion size 3.qda hydr. number 0.
3 chemical elements
1.000 pd 2.000 h 2.080 o
4 species in reaection
=1.000 pd{oh}2( 1,00 pd+2 2.00 h2o
-2.00 h+

n leg k grid (0-25-60-100/150-200-250-340 <)
4.6200 4.6200 4.6200 500.0900Q
500.0004 500.0000 5€0.000Q S5@0.0000
* delvr gridg (0-25-60-100/150-200-250~300 c}
0. Q. a. 0.

o. a. g. a.
* jnput phreege data-base £{le phreeqge0d.tdb
+
anf+
entered by a.neyama date 1991701701
source phreege gquality unknewn
charge 1.0 titr. factoz 0.0 eg/mol
Lon size 3.0 a hydr. number 0.
2 chemleal elements
1.000 =n 1.009 £
3 species 1in reaction ;
-1.000 saf+ 1.00 an+2 l.00

* log & grid (0-25-60-100/150-2Q0-250~300 c}
-4.0800 =-4.08400Q -4.080¢ 500.0000
500.0000 500.000¢ 500.0000 500.4000

" delvr grid (0-25-60-100/150-200-250-30d <)

a. 0. a. a.
a. 0. 0. a.
* jnput phreeqe data-base file phreeqe00.tdb
gnf+re
entered by a.neyama date 1991/01/01
source phreegs qual ity unknown
charge i.go titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.000 =n 1.009¢ £
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& specles ln zeazection
-1.000 snf+++ 1.00 an+2 1.00 £-
1.50 o2{(g} -1.00 h2a 2.00 h+
» log k grid (4-25-50-100/150-200-250-300 =)
-38.98527 -34.9814 -30.4561 500.000¢
500.0000 500.0004 500.00060 500¢.0000
b delvr grid t8-25-50-100/150-200-250-300 c?

a. g. 0. a.
0. a. 0. Q.
* input phreeqe data-base file phreege00, tdb
snE2
entered by a.neyama date 1991/01/01
source phreege guality unknown
charge .0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. number a.
2 chemical elements
1.400 sn 2.000 £
3 species in reaction
=1.000 snf2 1.08 sn+2 2.00 £-

* log k grid {0-25-680-)00/150-200-250-300 <)
-§.5800 -5.6800 -5.6800 500.00040
50¢.0008 500.0000 500.00G0 50Q.0000

* delvr grid (0-25-§0-100/150-200~250-330 <}

Q. . Q. .
6. 0. a. a.
* input phreeqe data-base flle phreegel@.tdb
snf2++
entered by a.neyama date 1991/C1/01
souree phreegqe quality unknown
charge 2.0 titez. facter 0.0 egq/mal
ion size 3.0 a hydr. number a.
2 chemical elements
1.004 sn 2.000 £
6 specles In reaction
~1.0040 snf2++ 1.00 sn+2 z.00 £~

0.50 oZig) ~1.00 h2a 2.00 h+ -

* log k grid (0-25-60-100/150-200-250-300 <}
-40.9227 -356.9514 -32.4261 504.0000
500.0000 S£0.0800 5¢0.0008 506.0006

* delvr grid (£-25-60-100/150-200-250-300 <)

a. d. a. 0.
0. *og. Q. 0.
* Input phreege daka-base file phreege0C.tdb
L
snfd+
entered by a.nevama date 1591/01/01
soutce phreege quality unknown
charge L.0 titr. factor 2.0 eq/mol
ion size 3.0 a hydr. number g.
2z chemical elements
1.000 sn i.odo0 £
& species in reaction
=1.000 snf3+ 1.00 sn+2 3.00 £-
0.50 a2ig) =1.00 h2c 2.00 h+

* log k grid (0-25-60-100/150-200-250-300 <)
=-3%.2127 =-35.2414 -30.7161 500.0000
500.0000 500.0000 5Q00.0Q000 500,0000

* delvr grid (0-25-60-100/150-200-250-300 c}

g. a. g. ag.
* input phreege data-base file phreegeld. tdh
+
snfi-
entered by a.neyama date 13991,/01/01
saurce phreeqs gquallty unknown
charge =1.0 titr. factor 0.0 eg/mol
ion size 3.0 a hydr. numbex 0.
2 chemical elemenks
1.000 sn 3.000 £
3 species in reaction
=1.000 snf3- 1.00 sn+2 3.40 £-

* log k grid (0-25-60-100/150-200-250-300 c}
-9.4600 -%.4600 -9.4508 500.0004

: 500.0600 500.0000 500.000¢ 500.0000

~ delvr grid (0-25-60-100/150-200-250-300 c}

a. 0. (18 0.
* input phreege data-base £ile- phreegelf.tdb
+

snfé
entered by a.neyama date 1991/01/01
souzrce phreege quality unknown
charge a.a titr. factor 0.0 eg/mol
fon size 3.0 a hydr. number 0.
2 chemical elements
L.000 an 4.000 £
6 species in reactian
=1.000 snf4 1.00 sn+2 4.00 £~
g.50 o2{g) =1.00 h2a 2.00 ar

hd log k grid {0-25-50-100/150-200-250-300 c)
-4l1.1827 -37.21}4 -32.68361 500.0000
500.000¢ 5d00.0000 5Q0.0000 500.0000

* delvr grid (0-25-50-100/154~-2006-250-300 <)

0. 0. a. e.
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* input phreege data-base file phreeqe00.tdb

snant++
entered by a.neyama date 1991/01/01
source phreeqe guality unknown
charge 3.0 titr. faczor 0.0 eg/mol
ion size 3.0 a hydr. number Q.
3 chemical elements
L.000 sn 1.000 h 1.000 o
4 spesies In reackion
=1.00C¢ snoh+++ 1.00 sn+2 1.00 h+
0.50 o2(g)
* log k grid (0-25-60-100/150-200-250-300 <)
-40.7527 -365.7814 =32.2561 500.0000
500.0009 500.0000 500.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 <)

o. G. 0. Q.
0. 0. Q. g.
* input phreege data-base file phreeqgedl.tdh
saloh)d
entered by a.neyama date 1591/01/01
source phreege quality unknown
charge 4.0 titr. factor 8.0 eq/mal
ien size 3.0 a hyde. number Q.
3 chemieal elements .
1.000 sn 4.000 h 4.4000 o
5 species in reaction
-1.000 sal{ohld 1.00 sn+2 3.00 hio
=~2.00 h+ 0.50 a2(g)

* log k grid (0-25-60-100/153-200-250-300 <)
-40.9927 -37.0214 -32.4961 500.0000
500.0000 530.0000 500.0000 500.9000

* delvr grid (0-25-60-100/150-200-250-300 c}

a. a. a. 0.
a. 0. a. 0.
* input phreege data-base file phreegefd.tdb
sniso4)2
entered by a.neyama date 1991/01/01
source phreege quality unknewn
charge ¢.Q titr. factor 0.0 eg/mol
ion slze 3.0 a hydr. number a.
3 chemical elements
1.000 sn 2.000 s 8.000 o
6 species in reaction .
=1.000 snisod)2 1.90 sn+2 2.00 so04-2
0.50 a2ig) =1.020 hi2eo 2.00 a+

b log % grid {0-25-60-100/150-200-250-340 <)
-39.3827 =-35.4114 -3{.8861 500.0000
500.460600 S5S00.0000 S500.00¢3 500.0000

* delve grid (0-55—5U-lUﬂ/lSﬂvZGG-ZSG—Sﬂﬂ el

a. 0. a. G.
* input phreege data-base file phreeqge(0.tdb
snisod++ .
enkered by a.nevama date 1991/01/01
sgurce phreege quality unknowmn
charge 2.4 titr. factor 0.9 eg/mol
ien size 3.0 a hydr. number Q.
3 c¢hemical elements
1.000 sn 1.400 s 4.000 o
6 species in reaction
-1.000 sn{sci++ 1,00 sn+2 1.00 sed-2
0.58 a2{g) -1.00 h2o 2.00 h+

" lag k grid {0-25-50-100/150-200-250-240 <}
-25.9227 -21.9514 ~-17.4261 500.0000
500.0000 500.000Q8 500.00006 500.0000

x delwr grid (0-25-50-160/150-200-250-300 <)

a. a. a. a.
0. Q. a. t.
+ input phreege data-base f£ile phreege0D.tdb
acgh#+2
entered by a.neyama date 199L/01/01
zource phresqe quality unknown
charge 2.0 titr. factor 0.0 eg/mol
fion size 3.0 a hydr. number 0.
3 chemical elements
1.000 ac . 1.000 h 1.000 o
4 species inr reaction
-1.000 acoh+2 1.00 ac+3 1.00 hle
~1.00 h+

hod log k grid (0-25-60-100/150-200-250~300 c)
10.4d0% la.40090 10.4000 500.0000
s0Q.0000 500.4900¢ 500.0000 3500.0000

* delvr grid (0~25-60-100/150-200-250-300 c)

a. a. Q. 0.
a. a. a. 0.
* input phreeqge data-base £ile phreege00.tdb
endit.
minerals
u{oh)Zse
enkered by a.neyama date 1991/01/0L

source phreege guality unknown
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volume

1 chemiecal
2.000 h
2.060 u

5 species i

~1.000 ufo

1.00 so4d

* lag k grid
-3.1680
500.0000

* delvr grid

a.
* input phreeqge
+

0. ae/mal

elements
6.000 o
n reaction
hiZ2so -2.00 h+
-2 1.00 u+d
{Q~25-60-190/150~208=-250-300 <)
-3.1680 -3.1680 500.0000
500.0000 500.0000 500.0000
(0-25-50-140/150-2040-250-300 &)
0. o, 0.

a. 0. a.
data-base file phreeqe00.tdb

1.00G s

2.00 h2o

wo2{am?

enterad by a.neyama
souzce phreege

date 1991/91/01
quality unknaown

volume 0. cc/mol
2 chemicgal elements
2.000 o 1.000 u

4 apecies in reaction

~1.000 uo2{am) -4.00 h+ 2.00 h2o
1.00 w+d
* log k grid (0-25-60-1G0/150-200~-250-300 c)
0.lado a.16a0 0.1900 500.06GQ
500.0000 500.0000 500.0000 500.0000
* delvr grid {(0-25-80-100/150-200~-250-300 )
a. a. a. a.
Q. Q. 0

o. .
* input phreeqge data-base f£ile phreeqef0.tdb

na2uza7{
entered by a.neyama

date 1991701701
source phreedge

guality unknown

volume Q. cc/mol
3 chemical elements
2.800 na 2.000 u 7.0600 o
6 species in reaction
=1.000 na2uzo¥( 2.00 na+ 2.00 uv+d
5.80 h2o -10.00 h+ 1.00 a2¢g)
* log k grid {C-25-60-106/150-20Q0-250-3040 ¢)
=-57.7425 =42.4138 =-24.8956 -8.9700
6.6143 18.8269 500.0000 500.0000
* delvr grid (0-25-§0-100/150-200-250-300 <)
a. a. a. a.

a. a. 0. g.
* input phreege dakta-base file phreege00.tdb

+

naZuodia
entered by a.nevama
source phreeqe

date 1991/01/01
quallity unknown

volume o. ce/mol
3 chemical elements
2.000 na 1.000 v 4.000 o
& species in teaction
=1.000 naluodia 2.00 na+ 1.00 u+4d
3.00 h2e -5.00 h+ 0.50 o2lg)
= log k grid (0-25-60-100/150-200-250-300 <}
-11.5113 -2.4674 7.8808 17.2520
26.50%8 33.7404 500.0000 5S00.0000
= delvr grid (0-25-60-100/150-200-254-300 <}
a. 0. a. t.
Q.

o. o. 4.
* input phreege data-base file phreege00, tdb

{us2l2ca
entered by a.neyama
sgurce phreege

date 1591/01/01
guality unknown

volume a. ce/mal
3 chemical elements
1.400 e 7.008 o 2.090 u
6 species in reactlon
~-1.000 {uo2)2co 1.00 gold-2 2.090 utd
3.00 h2o -5.00 h+ 0.30 a2iq)
* Log % grid {0-25-60-100/150-2Q00-250-300 <}
-58.2363 -61.3714 -53.5247 -46.3973
-38.4273 -33.9694 500.0000 500.04000
* delvg grid (u-zs—su-luu/lsn-zun-zsg-auu 3]
. a. a. -

a. a. 18 0.
* input phreege data-Base file phreeged0.tdb
+

uleodir2¢
entered hy a.neyama
source phreege

date 1991701701
guallty unknewn

valume a. cc/mol
3 chemical elements
2.000 ¢ 6.000 o 1.00Q u
3 specles in reackien
=1.000 u{ecod2( 2.00 ce3-2 1.08 u+d

o log k grid (0-25-60-100/150-200-250-300 <)

-15.47563 -13.2100 -10.6086 -8.2332
-5.8955 -4.0518 500.0000 500.00400
bl delvr grid (0-25-60-100/150-200-250-300Q <)
0. Q. 0. 0.
Q. 0. a. 0.
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* input phreege data-base flle phreegqe00.tdb

uc2(c)
entered by a.neyama date 1951/01/401
sourge phreege quality unknown
volume 0. cg/mol -
2 chemical elements
2.600 = 1.000 u
4 species in reactlion
-1.000 ue2ie) 2.00 co3-2 1.00 u+d
~3.00 o2{g)
* log k grid (0-25~60-100/150-200-250-300 c)
284.0189 262.4584 237.3%077 215.716%
194.1432 177.3632 500.0000 500.0000
* delvr grid {0-25-60-100/150-200-250-320 <)

Q. a. 0. .
0. Q. 0. a.
* input phreege data-base f£ile phreeqel0.tdb
rutherfa
entered by a.nevama date 1991701701
sgurce pareege guality unknown
volume a. ce/mol
3 chemical elements
1,400 e 5.000 o 1.000 u
§ species in reaction
-1.000 rutherfo 1.00 gol=-2 1.00 u+4
1.80 hZo -2.40 h+ 0.50 o2ig}

* lag k grid (0-23-60-100/150-200-256-300 c)
-50.9527 -46§.98l4 -42.456§% 500.0000
s500.0000 S54¢.000t %90.049Q0 500.0000

= delvr grid (0-25-60-100/150-200-250-300 <)

Q. o. a. g.
0. 0. G. g.
* input phreege data-base file phreeqeQ0.tdb
u{sa3ira(
entered by a.neyama date 19%1/01/01
source phreege guality unknown
valuine Q. ece/mol
3 chemical elements
2.000 s 5.000 a 1.008 u
4 species in reaction
-1.000 ufs=old)2{ 2.00 so4-2 1.00 u+d
-1.00 a2ig)

* log k grid (0-25-60-100/150-200-250-340 c}
62.105% 53.4448 43.5693 34.6273
25.8158 19,1234 500.0000 500.0000

* delvr grid (0-25-§0-100/150~-210-250-30Q c?

d. g. g. 0.
0. 0. 0. Q.
* input phreege data-base f£ile phreege00.tdb
ul{sod)2(
entered by a.nevama date 1991/0L/01
source phreege gquality unknown
volume 0. ce/mal
3 chemiecal elements
2.000 s 8.000 o 1.000 u
3 species in reaction
=1.000 ui{scd)2( 2.00 so4-2 1.00 u+d

* log k grid (80-25-50-100/150-200-250-300 <}
-13.2858 ~11.6310 -59.,8343 -8.1430
-5.4885 -5.1797 500.0004 590.00Q0

* delvr grid (0-25-60-100/150-200-250-300 c)

Q. 0. 0. a.
0. 0. a. G.
* jinput phreege data-hase £ile phresqell.tdd
uolso3{c
entered by a.neyama date 19%l/01/01
gource phresge quality unknown
valume 0. ce/mol
3 chemical elements
1.000 = 5.000 a 1.00Q0 u
5 species in reaction
-1.4800 uolsecl(c 1.00 sod-2 1.90 u+d
1.40 k2o ~2.00 a+

* log k grid {g-25-50-100/150-200-25¢-300 <)
-5.4053 =-3.3940 -1.{853 1.0229
3.Q0977 4.7340 500.0000 500.0000

* delvr grid {(0-25-60-100/150-200-250-300 <)

a. G. 0. 0.
0. o. a. 0.
* input phreeqe data-base file phreeqe00.tdb
-
uo2sodic
entered by a.neyama date 19%1/01/01
saurce phreage gquality unknown
valume a. cc/mol
3 chemical elements
1.000 s 6.000 o 1.040 u
6 species in reaction
-1.000 uo2soiic 1.09 so4-2 1.00 u+4d
1.00 ke -2.00 h+ 0.50 o2(g)

* log k grid (0-25-50-100/150-200-250-300 <!
-3B.2356 -30.6214 -21.9152 ~-14.0031
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-6.2608 -0.1%37 500.0000 3500.0000
* dalvr grid (0-25-69-100/150-200-250-304 <)
0. a. Q. 0.

g. g. a. a.
* input phreege data-base file phreeqgeld.tdh

ue2gsed.2
entered by a.neyama date 1991/01/01
sgurce phreegse guality unknown
valume Q. co/mal
4 chemical elements
1.000 s 8.000 o 1.0060 u
£.000 h
6 species in reaction
-1.G00 uoZ2sod.2 1.00 so4-2 .00 u*g
41.50 h2o =2.40 h+ 0.25 o2(g)}
* log k grid (89-25-60-100/150-280-250-300 c)
-36.7144 -34.1457 -31.2138 -2B.5555
-25.9515 =-23.9353 500.0400 500.4000
* delvr grid {0-25-606-100/150-200-250-309 <)

a. Q. a. 0.
0. a. a. g.
* input phreege data-base file phreeqel0.tdb
uoZsod.3
entered by a.neyama date 1991701701
source phreede guality unknown
valume a, ce/mal
4 chemical elements
1.000 = 3.080 o 1.0G0 u
7.000 h
§ species in reaction
-1.000 uo2s04.3 1.60 so04-2 L.00 u+a
4.50 h2o0 =2.80 h+ 0.25 a2lig)

x log k grid {0-25-60-100/150-200-250-300 <)
=-36.5822 -34.1457 -31.3655 -28.8457
-26.3881 -24.4694 500.0000 500.0000

* delvr grid (0-25-60-100/150-20Q-250-300 <)

a. 4. a. Q.

0. 0. 0. a.
* input phreeqe data-basgse file phreegelQ.tdb
+

W duplicate name uo2soed.d
wolsod.3
enktared hy a.neyama date 1991/01/01
source phreeqge guality uaknown
volume a. cz/mol
4 chemical elements
1.000 s 9.000 a 1.000 u
6.000 h
6 species in reaction
-1.000 uolscd.3 1.00 sod-2 1.00 u+s
4.00 h2a =2.00 h+ 0.50 o2(g?
L4 log k grid (0-25-60-1086/150-200-250-300 <)
-40.7843 -34.0154 -26.2788 -19.2520
-12.330¢9 ~7.G01L 500.0000 500.000Q0
* delvr grid (0-25-50-108/150-200-250-300 <)

0. 0. 0. a.
* input phreege data-base file phreeqe00.tdh
(us2lcl
entered by a.neyama date 1991/01/0L
source phreege quality unknown
valume a. cc/mol
3 chemical elements
3.000 <1 2.000 u 4.000 o
6 species in reacktion
-1.000 {uo2}2cl 3.00 cl- 2.00 u+d

2.50 hlo =3.00 h+ 0.75 o2ig)
b log k grid (0-25-§0-100/150-200-250-300 <)

-45.7644 -33.0301 -18.4626 -5.2172

- 7.7517 17.%212 540.00Q0 500.9000
* delvr grid (0-25-60-L00/150-200-250-300 <)

0. 0. o. a.
a. g. 0. a.
* input phreege data-base file phreegel0.tdb
+
u2o2els(
entered by a.neyama date 1991/01l/01
source phreege quality unknown
volume a. cc/mal .
3 chemical elements
5.008 ¢l 2.0040 u 2.000 o
6 species in reaction
=1.000 u2o2alst 5.00 el- 2.00 u*g
L.50 h2o =3.08¢ h+ 0.25 o2{qg)}

* log k grid (0-25-6{-100/150-200-250-300 )
-2.2769 5.9983 15.4806 24.1204
32.5009 39.2697 500.0000 500.4000
* delv; grid (B-g5-66—100/%50-200—250-3Uﬂ <)
- . . Q.

a. a. a. a.
* input phreege data-base flle phreege00.tdb
uSol2eld
entered by a.neyama date 1991/0L701
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source phreege quality unknown

volume 0. cc/mal
31 chemical elements
1.000 =1 5.000 u 12.090 o
6 species In reactian _
-1.000 uSol2ell 1.00 el- 5.60 urd
9.50 h2o -19.00 h+ 1.25 o2ig}

* leg k grid (0-25-60-~100/150-200-250-300 <)
-106.0448 -34.9085 -60.7300 -38.756l
-17.2218 -3.3440 500.0000 500.00040
* delvr grid (0-25-60-10Q/150~200-250-300 c)
0. C. a. a.
0. 0. a. Q.
* ianput phreeqe dakta-bhase file phreege00.tdb

+ ——-
usli(e)
entered by a.neyama date 1591/01/01
source phreeqe quality unknowm
volume Q. cc/mal
2 chemical eletments
3.000 <1 1.000 u
6 species in reactian
=1.000 uciiiec) 3.00 cl- 1.00 u+d
-0.25 o2iqg) 0.50¢ h2o =1.00 h+
i log k grid (0-25-50-190/150-200~250-300 <}
41.4585 43.1037 45.0087 45.7673
48.5201 49.%21% 500.0000 530.0400
* delve grid (0-25-50-104/150-200-250-300 <}
. . . (L8
0. Q. g. o.
* input phreeqe data-base file phreeqgeQ0.tdb

uclaie)
entered by a.neyama date 1991s01/0%L
source phreege quality unknewn
volume g. ce/mal
2 chemical elements
4.900 el L.000 u
3 species in reaction
=1.000 ucldic) 4.09 e¢l- 1.6d u+d
* log k grid (0-25-6§0-100/150-200-250-300 <}
18.0714 21,9330 26.36558 30.4133
34.3968 37.5383 500.008Q0 500.0000
* delvr grid (0-25-50-100/150-2Q0-25Q-306d c}
a. a. Q. G.
g. 9. 6. 0.
* input phreeqe data~hase file phreegqe00.tdb

ucliie)
entered by a.neyama date 1991/01/01
socurce phreege quality wnknewn
volume 0. ce/mal
2 chemical elements
5.040 cl 1.000 u
& species in reaction
-1.080 ucls{a) 5.00 cl- 1.00 u+ld
2.25 o2tg} -0.50 h2o 1.00 h+
* log k grid (0-25-60-104/150-200-250-300 <}
16.1678 24.0573 33.0967 41.3322
49.4148 55.7698 5d40.0000 5C80.0400
* delvr grid (0-25-60-100/150~200-250-340 c}
a. Q. a. d.
0. a. g. G.
* input phreeqe data-base £ile phreeqe00.tdb
+

uclii{c)
entered hy a.neyama date 1991/01/01
spurce phreeqe quality unknown
volume a. cc/mal
2 chemical elements
§.000 el 1.000 u
6 species in reastion
-1.000 uelb{ec) 6.00 cl- 1.00 u+sd
0.50 o2ig} =1.000 h2e 2.00 h+
* log k grid (0-25-60-100/150-200-~-250-3400 <)
13.0153 25.0348 38.7979 51.3283
§3.6151 73.2653 508.500¢ 504.0cQ0
* delvr grid (0-25-60-100/150-200-250-304 <)
0. d. . 0.
Q. 0. o. 0.
* input phreeqe data-base f£ile phreeqe00.tdb

-
ueeclie)
gentered by a.neyama date 1991/01/01
saurce phreege guality unknown
volume a. ae/mol
3 chemical elements
1.000 el 1.000 u 2.000 ¢
6 specles in reactlon
-1.000 uolelic) 1.00 el- 1.040 u+d
1.50 h2o =-3.00 h+ 0.25 o2(g)
L log k grid (0-25-60-100/150-200-250-300 c)
-18,2988 -13.7477 —-8.5402 -3.8039
0.8351 1.4741 500.9000 500.0409
* dalvr grid {0-25-60-100/150-200-250-300 <)
18 0. g. a.
0. Q. 0. a.
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# input phreeqe data-base file phreeqe0d.tdb

uo2el2ic
entered by a.neyama date 1591/01/01

source phreege quallity unknown
volume 0. ce/mal

3 chemical elemenks -
2.800 cl 1.000 u 2.000 o

§ species in reaction

=1.000 ualeliic 2.00 <l- L.00 u+d
1.00 hio -2.00 h+ 0.50 allg)

* log k grid (0-25-60-100/130-200-250-300 <)
-28,4293 -20.3%24 -11.2003 ~2.8444
5.3346 11.7460 500.0000 500.0000
* delvr grid {0-25-50-100/150-200-250-300 <)
g. 0. 0. Q.
g. a. 0. 0.
* input phreege data—-base file phreeged0.tdb
&

ua2eli.3
entered by a.neyama date 1991/01/01
sgurce phreege gquality unknown
volume Q. ce/mal
4 chemiecal elements
2.000 el 1.000 u §.000 h
5.000 o
6 species in reaction
-1.000 we2ell.3 2.00 cl- 1.40 u+d
4.00 h2o ~2.00 h+ 0.50 a2(g)
* log k grid (0-25-60-100/150-200-250-300 <)
-33.9539 -26.9394 =-18.9209 -~1i.6347
-4.5124 L. G572 500.0000 500.0000
* delvr grid {0-25-§0-100/150-200-250~308 <)

. . . a.
0. a. a. 0.
* input phreege data-~base file phreegefl.tdb
ue2el2.h
entersed by a.neyama date 1991701701 -
source phreege quallty unkpown
volume 0. ce/mol
4 chemical elements
2.000 el 1.000 u 2.200 h
j.oon e
§ specles in reaction .
=1.000 uo2el2.h 2.00 el- 1.00 u+g
2.00 h2e -2.00 h+ 0.50 o2(g?

s laog k grid (0-25-60-100/150-200~250-300 ¢}
-31.8022 -24:2524 -15.6194 -7.7740
-0.0975 5.9177 500.4000 3500.0000Q
* delvr grid (0-25-60~-100/150-200-250-300 <)
a. a. 0. g.
0. a. 0. a.
* input phreeqge data-base file phreeqgeld.tdh

uoZeloh.
entered by a.neyama date 199L/01l/701
source phreege quality unknown
valume 0. ca/mol
4 chemical elements
1.000 <L 1.400 u 5.000 b
5.000 o
& species 1n reaction -
=1.000 uwoZclah. 1.00 el- 1.00 u+d
4.00 h2o -3.00 h+ 0.50 o2{g}
» leg k grid (0-25-60-100/150-200-250-300 <}
-30.7726 -23.9514 =-16.1763 -9.1851
=-2.1905 3.2237 500.0000 500.0600
* delvr grid (0-25-50-100/150-200-250-300Q0 c)

0. 0. 0. o.
0. 0. o. a.
* input phreeqe data-base f£ile phreeqe00.tdb
-
uoelie?
enteraed by a.nevama date 1931/01/0%
squrce phreeqge quality unknewn
volume a. cg/mol
3 chemical elements
1.000 <1 1.000 u 1.000 o
8§ speclies in reaction
-1.800 uvoclie) 1.00 cl- 1.00 u+4
1.50 h2a -3.40 h+ -0.25 aZig)

* log k grid (0-25-50-100/150-200-250-300 <)
39.0994 40.5017 42,1280 43.6319
45,1342  46.33a5 500.0000 500.0000

* delvr grid (0-25-6Q0-100/150-200-250-300 <)

o. ¢. a. 0.
* input phreege data-bagse file phreeqefd.idb

-

uocl2{a}
entered by a.neyama date 1991,/01/01
source phreege quality unknewn
volume 0. ce/mal
3 chemical elements
2.000 <1 1.000 u 1.000 o

5 species in reaction
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-1.004 uwoeli(e) 2.00 cl- 1.00 u+d

L.00 hZe -2.40 h+
* log k grid {0-25-50-100/150-200-250-300 <)
3.1104 5.43250 a.0818 10.5073 Lt
12.8955 14.7784 500.0000 500.400@ !
* delvr grid (0-25-§0-100/150-200-250-300 <)~ -
0. q. L. 0. ‘
a. a. [1 9 o. A
* input phreege data-base file phreeqe0l.tdb
uaecl3ile) .
entered by a.neyama date 1991/01/01 .
source phreege quality unknown -
volume a. cc/mol g
3 chemical elements ;e
3.080 cl 1.000 u 1.000 o {
§ species in reactlion :
-1.000 uoclitc) 3.00 <l- 1.00 u+4
0.50 h2o =1.00 h+ 0.25 a2ig) ¢
* log k grid {0-25-50-100/150-200-250-300 <) "

-6.0481 -0.6087 5.6184 11.2857
16.8410 21.2027 500.0400 500.0000
* delvz grid {0-25-50-100/150-200-250-300 <2

a. a. a. a.
a. a. g. a. .
* input phreege dakta-base file phreege0d.tdb =
+ ——
- duplicate name {uo2l2cl . T
fus2lzel .
entered by a.neyama date 1991/01/01 .
source phresege quality unknewn *
valume a. cc/mal -
3 chemical elements o
3.008 cl 2.000 u 4.000 o .
§ species in reaction . L]
-1.008 {(uoZ)2el 3.00 cl- 2.00 u+d
2.50 h2o ~5.00 h+ Q.75 a2{g)
* log k grid (0-25-§0-100/150-200-25G~300 c} .
-45.7644 =-33.0301L -13.4626 -5.2172 o
7.7517 37.9212 50p0.0000 500.0000 . <
* delvr grid (0-25-60-100/150~200-250-300 c) . .
a. q. a. a.
Q. a. a. 0.
* input phreeqe data-base file phreeqe(0.tdb
- -
Fan duplicate ,name ulo2cli{
uzozel5t
entered by a.neyama date 1991/01/01
source phreege gquality unknown
valume 0. ce/mol
3 chemical elements
5.000 cl 2.400 u 2.000 o
6 species in reastion
=1.000 ulo2els{ 5.00 cl- 2.00 u+s .
1.50 h2o -3.40 h+ 0.25 o2{q) )

* log k grid (0-25-60-100/150-200-250-3400 <)
-2.2769 5$.5983 15.4806 24.1204
32.6009 39.2697 500.0000 500.0000

b delvr grid (0-25-50-100/150-200-250-300 <)

a. a. d. Q. N
a. a. Q. a.
* input phreege data-base file phreege0d.tdb A
tdo7{bet
entered by a.neyama date 1991/G1/061
saurce phreege quality unknown -
volume a. ce/mal .
2 chemical elements .
3.000 u 7.000 o N
5 species in reaction " .
~1.000 u3o7{bet 3.00 u+d .90 hle
=12.00 h+ 6.50 o2(g) - -
x lag k grid (0-25-60-100/150-200-258-300 c) Cs .

-49.9172 -40.3614 -28.4258 -19.4779%
-9.7321 -2.0850 5Q0.0000 500.0000
* delvr grid {(0-25-50-100/150-200-250-300 =}

0. a. a. 0. _
Q. a. a. o. *
* input phreege data-base file phreege00.tdb .
ulodiec) )
entered by a.neyama date 1991/61/01 n
source phreege quality unknown
volume a. cc/mol '
2 chemical elements
3.000 u 8.4000 o
5 species in reactlon
-1.000 ul3o8ic) 3.00 u+d 6.90 hle
-12.00 h+ 1.00 o2{g}

* log % grid {0-25-80-100/150-200-250-300 <)
-78.4331 -52.7028 =44.71.3% -25_3612

=12.3573 0.1859 500.0000 54006.0000 -
* delvr grid (0-25-60-100/150-200-250-300 <) N
. Q. d. 0.
2. Q. q. a.

* japut phreege data-base file phreege00.tdh
+
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udaS(het
entered by a.neyama date 1991701701
source phreege guality unknown
valume a. ce/mol
2 chemical elemenkts
4.000 u 9.000 o
5 species in reaction
=1.000 ulodibet 4.00 u+d 8.00 hze
-16.00 h+ 0.50 o2(g)
» log k grid {(0-25-60-104/130-2040-250-300 <)
-43.6255 -32.8514 -20.3174 -9.,2924
1.7102 10.3484 500.0000 3500.0000
* delvr grid {0-25-60-104/150-200-250-300 c)

a. a. a. a.
g. Q. a. a.
* jnput phreace dakta-hase £ile phreeqe00.tdb
ua2lani
entered by a.neyama date 1991/01/01
source phraege guality unknown
valume ¢. ec/mol
3 chemical elements
1.000 u 2.000 h 4.000 o
5 species in reaction
=1.000 uo2(chl2 1.00 u+d 3.00 h2a
=4.00 h+ 0.50 o2i{g}

* log k grid (0-25-60-100/150~-200-250-300 ¢)
=34.82306 =-27.5314 -19.49096 -11.933%8
-4.5328 1.9910 $500.0400 500.0009

* delvr grid (0-25-60-100/150-200-250-300 <)

G. 0. 0. a.
a. a. a. d.
* input phreege data-base f£ile phreege(d.tdb
L4
uo2{pal)
entered by a.neyama date 1991/01/01
source phreege guality unknown
valume 0. cc/mol
3 chemical elements
2.000 m 8.0400 o l.000 u
& species in reaction
=1.000 uwo2{pold) 2.00 pod-3 1.08 u+d
0.50 e2ig? =1.00 hle 2.0Q h+

" log k grid {0~25-60-100/150-2090~250-300 <}
-77.6746 -70.7%1l4 -62.8377 -55.6491L
-4B.6189 -43.1135 500.0000 500.4000

* delvr grid (G-25-60-~100/150-200-250-300 <)

a. a. a. a.

0. C. 0. a.
* input phreege data-basze f£ile phreeace0.tdb
uraninit
entered by a.neyama date 1991/01/01
source phreege quality unknown
volume Q. ce/mal
2 chemical elements
L-00Q u 2.000 o
4 species in reactian
=1.004 uraninit L.00 u+g 2.00 hZo
-4.90 h+

* log k grid (0-23-60-100/3154-200-250-300 <)
-6.4992 -4.8500 -3.4161 -2.1867
-0.8181 0.1581 500.0000 500.000Q0

ol delvr grid (0-25-50-100/150-200-250-300 c?

a. 0. 0. 0.
a. 0. 0. a.
% input phreeqe data-bage file phreegefll.tdb
uadlalph
entered by a.neyama date 1991/01/01
gource phreege quality unknown
volume 0. cc/mol
2 chemical elements
1.000 u 3.000 o
% species in reaction
~1.000 uvo3{alph 1.00 urd 2.00 h2o
-4.00 h+ 0.50 o2(g)}

* log k geid (0-25-58-100/150-200-25Q-300 <}
-3l.5564 -23.8764 -15.0940 -7.1122
0.5986 §.8197 500.0003 500.0000

» delvr grld (0-25-60-100/150-200-250-300 c}

a. 4. a. a.
a. Q. 0. 0.
* input phreeqe daka-pase file phreeqef0.tdb
ua3{beta
entered by a.neyama date 1%91/01/01
gource phreege quality unknown
valume a. ce/mol
2 chemical elements
1.000 u 3.000 o
5 species In reaction
=1.000 uwedi{beta L.00 u+q 2.00 h2e
-4.00 h+ 0.58 02{qg)

hd log % grid {0-25-60-100/150-200-250-300 <)
-31.8404 -24.2054 -15.4746 -7.5399
0.2245 §.3090 500.0000 5400.0000
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» dalvr grid {0-25-60-100/150-200-250-300 =)

o. 0. 0. a. .
* input phreege data-base file phreegelQ.tdb .
ua3{gamm _ .
entered by a.neyvama date 1991/01/0L1
source phreege qguality unknown
valume a. cg/mol
2 chemical elements
1.000 3.009 o »
5 species in reaction
~1.000 uad{gamm 1.06 u+d 2.00 h2a ..
-4.00 h+ 0.50 o2{g) .

* lag k grid (6-25-60-100/1.50-200-250-300 <) )
-32,3877 -24.8084 -16.1415 -3.2652

-8.5582 5.4818 500.0000 50d.0000 X .
" delvr grid (0-25-60-100/154-200-250-340 <} A
a. g. a. o. : -
0. a. a. o. | =~
* input phreege data-base £ile phreege(0.tdb
+ .
ue3.0.9h )
entered by a.neyama date 1991/01/01 .
saurce phreege quality unknown
volume Q. cg/mol
3 chemical elements '
1.800 u L.000 h 3.000 o .
5 species in reactian .
~1.000 uod.0.% 1.00 u+d 2.50 hio L]
-4.00 h+ 0.25 a2(g)
* lag k grid (0~25-§0-100/150-200-25G-300 <) .

-45.2389 ~44.1757 -42.9742 -41.8960
-10_857F -40.0572 540.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 c} . -
g. Q. 0. g. ™ -

Q. a. 0. 0.
* input phreege data-base file phreeqe0.tdb
- -
schoepit . -
entered by a.neyama date 1991/01/01 : .
source phreeqge quality unknown .
voalume ag. cc/mol . i
1 chemlcal elemenkts -
1.006 u 4.0800 h 5,000 o
5 species in reactlon .
-1,000 scheepit. 1.0C¢ u+d 4.00 h2e .
-4.00 h+ 0.50 92{qg)

" lLeg k grid (0-25-60-100/150-200-250-340 <)
~-34.7858¢ -27.6974 -19.5850 -12.2341
=5.0344 0.5047 500.90400 500.0000

* delvr grid (0-25-60-100/150G-200~-250-300 c)

a. o. 0. t.
0. 0. 0. 6. ,
= fnput phreege data-base f£ile phreeqe0D.tdb
u2f£gte) ' "
entered by a.neyama date 1991/01/0% e
sgurce phreege gquality unknown -
valume a. ce/mal
2 chemical elements .
9.9000 £ 2.000 u -
6 species in reaction -
—1.000 uZfdle) 9.00 £~ 2.090 w+d
0.25 o2iqg) =-0.50 h2o 1.90 h+ B
» log k grid (0-25~50-100/150-200-250-300 < e
-64.4307 -59.0797 -53.4132 -48.2578 e
-43.2064 -~39.24290 5Q0.0000 500.0c04 . 14
b dalvr grid {0-25-60-100/150-200-250-300 c}
0. 0. a. a. -
0. 0. Q. a. "
* input phreeqe data-base file phreeqed0.tdb . b
u2adfblc - .
entered by a.neyama date 1991/01/01 - "
source phreege guality uaknown
valume 0. ce/mal ¢
3 chemical elements
6.000 £ 2.000 u 3.000 o
6 species in reaction .
-1.000 n2a3fbic 6.00 £- 2.00 u+d "
1.00 hZo =2.09 h+ 1,00 o2ig} -

* log & grid t0-25-60-100/150-200-250-300 c)
-83.2690 -67.7608 -50.0258 -33.9068
-18.1323 -5,7695 500.0000 500.4000 7

* delvr grid (0-25-50-100/150-200-250-300 <) N

0. 0. a. Q. . :

0. a. a. a.
* input phreege data-base file phreeqe(l.tdb

uda5£f8(c
enktered by a.neyama date 1991/01/01 ¥
source phreeqe quality unknown R
volume a. cg/mol . :
3 chemical elements
8.000 £ 3.4000 u 5.000 o

6§ species in reaction
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-1.000 udo5f8{e 8.00 £~ 3.006 u~d
2.00 k2o ~-4.00 h+ 1.50 o2i{g)
* lag k grid (0-25-50-100/150-200-250-300 <)
-123.5087 -190.5882 -74.3781 -50.5573
=27.2488 -8.9826 500.0400 500.0000
= delvr grid (0-25-60-100/150-2Q00-250-300 ¢) —

g. a. g. a.
d. o. a. Q.
* input phreege data-base file phreeqeQ0.tdb
+
udfl7ie)
entered by a.neyama date 1891/CL/01
source phreecge quality unknown
volume Q. cc/mol
2 chemical elements
17.000 £ 4.000 u
6 species in reactian
=1.000 u4fl7ie) 17.00 £- 4.00 u+d
0.25 o2{qg) -0.50 hZo 1.00 h+

* log k grid {(-25-60-304/150-200-250-300 <)
-123.9554 -118.6307 -112.6415 -107.1458
-161.7594 =-37.5308 500.0000 35o00.4000

* delvr grid (0-25-60-100/150-200-250-300 <)

0. Q. Q. g.
a. a. a. 0.
* input phreege data-base file phreege0G.tdb
uel2i2i{e
antered by a.neyama date 1991/01/01
scurce phreege quality unknawn
volume G- ce/mal
3 chemical elements
2.000 £ 2.000 <1 i.000 u
4 species in reaction
~1.000 uel2f2({s 2.00 £- 2.00 s1-
1.00 u+s

* log k grid (0-25-60-100/150-200-250-300 <}
-5.70L5  -3.8150 -1.2200 0.3670
3.1182 4.8166 506.0000 500.0000
* delvr grid (0-25-60-100/150-200-250-300 <}
o. 0. a. Q.
* input phreege data-base £ile phreace00.tdb

uglifie)

. entered by a.neyama date 1991701701
source phreege quality unknown
volume a. ce/mal

3 chemical elements
1.000 £ 3.000 <l 1.4908 u
4 species in reaction
=1.000 uclifi{c) 1.00 £- 3.00 el-
1.00 u+4
» lag k grid {0~25-50-100/150~-200-250-300 c}
7.2803 10.2450 13.65480 16.7555
15.8137 22,2255 500.0000 500.0000
* dalyvr grid (6-25-60-100/150-200-250=-300 <}

s

Q. Q. a. Q.
. 0. 0. a. n.
* inout phreeqge data-hase file phreegel0.tdb
uclf3i{s)
enkered by a.neyama date 1991/01/0L
source phreeqe guality unkaown
volume . cc/mol
3 chemical elaments
3.000 £ 1.000 <1 1.000 u
4 species in reaction
=1.0040 uclfii{c) 3.an £- 1.0¢ cl-
1.00 ua+4

* log % grid (0-25-60-102/150-200-250-300 <)
-18.8422 -17.6500 =-16.2816 =15.0320
~13.8022 -12,8323 3500.0000 500.0000

* delvr grid (0-25-60-108/150-200-250-200 ¢}

a. g, 0. 0.
a. a. 0. 0.
* input phreeqe data-base file phreeqgel0.tdb

ut3d{e)
entered by a.neyama date 1991/0: /801
gource phreege quality unknown
valume 0. ce/mal
2 chemical elements
3.000 £ 1.000 u
& apecies in reaction
-1.000 uf3{a) 3.00 £- 1.00 u+d
=0.25 o2(g) 0.50 hia -1.00 h+
* log k grid (0-25-60-103/150-200-250-300 <)
11.0531  10.5937 10.0830 9.6355
9.2174 8.9471 500.0000 500.00800
* delvr grid (0-25-50-100/150-200~-250~300 <)

. a. - .
a. a. a. a.
* input phreege data-base flle phreeqe00.tdb
ufdic)
antered by a.neyama date 1951/01/01
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sgurce phreege quality unknewn

volume 0. ae/mol
2 chemical elements
4.000 £ 1.000 u
3 species in reaction -
=L.000 uf4(c) 4.00 £- 1.490 u+d

had log k grid (0-25-60-100/150-200-250-200 <)
-25.5542 ~29.3690 -29.0302 -28.7207
-28.4162 -~28_1751 5Q0.0040 500.0400
* delvr grid (0-25-~60-100/150-280-250-300 c}
a. 0. g. 3.
= input phreege data-base file phreeqe00.tdb

u£d.2.5h
entered by a.neyama date 1991701701
gsource phreege guality uwnknown
valume Q. ee/mol
4 chemiecal elemenks
4.000 £ 1.0060 u 5.000 h
2.000 o
5 species in reactlion
-1.000 uf4.2.5h 4.00 £- 1.00 u+d
2.50 h2o =-0.25 a2{g)
x log k grid (0-25-80-100/150-200-250-303 <)
~26.7658 ~31.4343 =-36.7766 -41.63539
~¢45,3980 -50.1306 500.0000 500.0008
* delvr grid (0-25-5§0-100/150-200-250-300 ¢)

a. 0. Q. g.
a. 0. 0. a.
* input phreeqe data-base file phresqel0.tdb
L ——y
ufi{alph
entered by a.neyama date 1991/01/01
source phreege guality unknown
valume o. cc/mol
2 chemical elements
5.000 £ 1.000 u !
6 species in reaction
=1.080 ufS{alph 5.00 £~ 1.d0 u+d
0.25 o2lg) ~0.350 h2a 1.40 h+

hod log k grid (0-25-50-100/150-200-250-300 c}
-31,3221 -26.2457 -20.4352 -15.]483
-9.9675 -5.803¢ 580.0000 500.0000

* delvr grid (0-25-60-100/150-200-250-300 c)

a. 0. . g.
0. a. 0. 0.
* input phreeqe data-base file phreeqel0.tdd
utfi({beta
entered by a.neyama date 1991/01/01
source nhreeqe guality unknown
volume 0. ca/mol
2 chemical elements
5.000 £ 1.000 u
6 species in reaction
=1.000 ufSibekta 5.00 £~ 1.00 u+d
0.25 o2{g} ~-0.50 hio 1.00 h+

* log k grid (0-25-650-100/150-206-250-300 <)
-31.5293 -26.5797 -20.9148 -15.7608
=19.7197 -6.7474 500.0000 500.0004

* delvr grid {g-25-50-100/158-200-250-300 c)

6. a. a. 0.
0. 6. 0. g.
* input phreeqe data-base £ile phreeqed0.tdb
L.
ufé{e)
entered by a.neyama date 1591/01/01
sourca phreeqge quality unknown
volume 0. ce/mal
2 chemical elements
6.000 £ 1.000 u
5 species in reaction
=1.000 ufé6{c) .00 £- 1.00 u+4
0.50 a2dig) -1.400 h2o 2.30 h+

* log k grid (0-25-50-100/150-200-250-300 &)
-25.7894 =-15.3004 -3.293§ 7.6325
18.3409 2§.7472 §0Q0.008¢ S00.0000
" delvr grid (0-25-60-100/150-200-250-300 ¢!
. G. . .
0. o. 0. ¢.
* input phreege data-base file phreeqe00.tdb N

uo2fiic}
entered by a.neyama date 1991/01/01
source phreege quality unknown
volume G. ee/mol
3 chemical elements
Z.000 £ 1.000 u 2.000 o
§ species in reaction
-1.000 uo2f2(c) 2.00 £~ 1.00 u+id
1.00 hZo -2.00 h+ 0.50 o2(g)
* log k grid {0-25-60-100/150-200-250-300 <)
-25.0935 =-18.2334 -10.3920 ~3.2696
3.5935 9.1497 500.0000 500.3000
" dalvr grid (0-25-§0-160/150-200-250-300 <)
Q. a. Q. 0.

E-92

R

LIS J



a. a. 0. a.
* input phreege data-base file phreeqed.tdb
*

uo2£2.3h
entered by a.nevama
source phreesge

date 1991701701
quallty unknown

volume a. ce/mol

4 chamical elements
2.000 £ 1.000 u 6.000 h
5.000 o

& speairs in reactien

~1.000 wo2f2.3h 2.00 £- 1L.00 u+d
4.00 hZa -2,00 h+ 0.50 o2(g)

* log k& grid ((-25-64-100/150-200-250-300 c}
-35.4679% -39.9834 -32.5733 -25.8448%6
=-1%.2671 -14.1186 500.0000 500.4Q00

" delvr grid (0-25-6¢~-100/150-200-250-300 <!}

a. 0. o. 0.
- 4. 0. g. a.
* input phreeqe data-base file phreeqe00.tdb
+

uo2fohlc
entered by a.neyama
source phreege

date 1991/81/01
quality unknawn

valume 0. cg/mol

4 chemical elements
L.¢60Q £ l.000 u 1.000 h
3.000 o

§ species in reaction

~1.000 uwa2fahic 1.00 £- L.80 ut+d
2.00 h2o -3.00 h+t .50 o2(q)

» leg % grid (0-25-80-100/150-200-250-300 ¢}
-41.3994 -34.4514 =26.5092 -19.294%
-12.2388 -6.7132 500.0000 500.0000

* deivr grid (0-25-64-100/150-200-250-300 <3

G. 0. 0. -

G. o. o. a.
* input phreege data-base file phreege00.%:db
+

uo2fah.2
entered by a.neyama
source phreeqe

date 1991701701
guality unknown

valume a. cc/mol

4 chemical elemenkts
1.000 £ 1.000 u 5.000 h
5.000 o

6 species in reaction

-1.000 uwo2fah.2 1.0Q0 £~ 1.00 utd
4.00 h2o -3.00 h+ 0.50 o2tg}

* log k grid (0-25-60-100/150-200-250-300 <}
-41.8574 -35.2334 -27.6831 -20.7882
=-14.06857 -~3.8047 500.0000 500-0000

* delvr grid (0-25-60-100/150-200-256-340 <)

0. Q. Q. 0.
* input phreeqe data-base file phreege0.tdb

uc2fon.h
enterved by a.neyama
source phreege

date 1991/0L/01
gquality unknown

volume Q. co/mol

4 chemical elements
1.0G0 £ 1.000 u 3.000 a
4.000 o

§ species in reaction

-1.000 uo2foh.h 1.00 £~ 1.00 u+d
3.80 h2e -3.00 h+ 4.50 c2{g?

* log k grid (0-25-60-100/150-200-250-30¢ c)
-41.6337 ~34.8494 ~-27.0951 =20.0521
=13.15851 -7.7727 500.0000 500.0000

x delvr grid (0-25-68-100/150-200-250-300 <)

a. 0. 0. a.
0. a. a. a.
* input phreege data-base file phreegedd.tdh

uvof2(c)
entered by a.nevama
aource phreege

date 1991/01/01
quality unknewn

wvolume Q. cc/mol
3 c¢hemical elements
2.000 £ 1.000 u 1.000 o
5 species in reaction
=1.000 uof2(ec} 2.00 £- L.00 u+d
1.00 a2e ~2.00 h+

* log k grid (0-25-60-100/150-200-250-3040 <)
~18.9317 =-18.2400 -17.4468 =-16.7210
-15.0075 -15.4448 5046.0000 5&d.0000

b delvr grid (0-25-60-100/150-200-250-300 c}

0. a. 0. a.
0. a. g. g.
* jnput phreeqe daka-basa file phreegedd.tdb

uof2.hio
antared by a.neyama
sgurce phreege
voluma g. co/mol
4 chemlcal elements

date 1991/01/01
quality unknown
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2.000 £ 1.060 u 2.900 h

2.000 o
5 species in reaction
-1.000 uef2.hlo 2.04 £- 1.90 u+d
2.00 h2o =-2.00 h+

* log %k grid (0-25-50-100/150-290-250-300 <3
-19.3085 -~15.8020 -18.22068 -)17.6897
-17.1672 =-16.7551 500.0000 500.0000

. delvr grid {0-25-50-100/150-200~250-300 o)

. a. a. G.
0.

o. a. o.
* input phreege data-base £ile phreeqedG.tdb

uafdic}
entered by a.neyama date 19917017901
source pHreedqe quality unknown
volume a. cc/mal
3 chemical elements
4.900 £ 1.000 u 1.000 o
4 species in reactien
=1.800 uofd(c) 4.00 £- 1.90 u+4
0.50 aZig)
* log k grid (Q-25-60-100/150-200-250-300 <)
-§3.7004 -55.6154 -45.4794 -36.0442
-27.1967 -20.258) 500.0000 500.0000
* delvr grid (8-25-50-1060/158-200-250-300 c}

a. 0. a. 0.
a. q. o. a.
* jinput phreegqe daka-base file phreeqe00.tdb
uofahlc)
entered by a.neyvama date 199:/01/01
source phreege quality unknown
volume G. eae/mol
4 chemical elements
l.680 £ 1.000 u 1.0060 k
2.000 o
5 species in reaction
-1.000 vwofahic) 1.00 £~ 1.00 u+§
2.00 h2o -3.00 h+

* log k grid (0-25-60-100/150-200-250-300 <)
~-10.1212 -8.9840 ~-T.667L -5.4647
-5.2813 -4.343¢ 500.0000 500.00GC

* delvr grid (0-25-60-100/150-200-250-300 o}

d. 0. g. a.
a. 0. g. 0. !
* input phreeqge data-base file phreeqef0.tdb
+
uofoh.O.
entered by a.neyama date L96L/01/0Q1L
source phreege guality unknown
volume a. cc/mal
4 chemical elements
l.000 £ 1.040 u 2.000 b
2.000 o
6 species in reactlon
=1.000 uvofch.0. 1.00 £- 1.00 utd
2.50 hlo ~3.00 h+ -0.25 a2{g}

* log % grid (0-25-50-100/150-200-250-300 <)
-~11.7288 -14.9643 -18.6861§ =-22.0190
-25.3008 =-27.9696 §00.0000 540.0000

* delve grid {0-25-50-100/150-200-250-300 <)

0. a. 0. a.
0. 0. 0. a.
* input phreeqe data-base file phreeqge00.idb
uoZcold
enterad by a.neyama date 1591/01/01
gsaurce phreege quality unknown
volume 0. ae/mal
3 chemical elements
1.000 ¢ 5.000 o l.046 u
5§ species in reaction
-1.000 ue2ecold 1.00 co3-2 1.00 u+4
1.00 h2o ~2.00 h+ 0.50 a2{g}

* log k grid (0-25-60-100/150-200-25¢-300 <2
-48.5488 -46.%854 -45.1492 50¢.0000
500.4000 500.0000 5g00.0000 500.0000

* delvr grid {(0-25-§0-108,/159-200-250-300 <)

g. a. a. a.

0. g. a. 0.
* input phreeqe data-base £ile phreege00.tdb

uaZoh
gntered by a.neyama date 139%1/01/01
sgurce phreege quality unknawn
valume a. cc/mol
3 chemical elements
1.000 h 3.000 o 1.00G0
S apecies In reactlon
=1.000 ua2ch 2.50 hilo -4.30 h+
1.40 u+d 0.25 a2i{g)
* log k grid (0-25-80-100/150-200-250-300 <)
-7.9960 -3.2157 -8.4931 500.0000
500.0000 500.000¢4 S90.0800 500.0000
* delvr grid {0-25-60-100/150-200-250-300 <)
g. a. Q. a.
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a. 0. 0. a.
* input phreeqe data-base f£ile phreege00.tdb
+
nausl
entered by a.neyama date 1991/01/01
source phreege gquality unknown
volume a. cc/mal
3 chemical elements
3.000 o 1.080 na 1.00C u
6 specles in reaction
-1.000 nauo3 2.50 hio =3.40 h+
1.00 na+ 1.00 u*d 0.25 o2iq)

L leg k grid (0-25-60-100/150-200-250-300 <)
0.60640 0.3823 4.1a8% 500.0000
500.0004 500.0000 500.0000 500.0000

* delvr grid (0-25-60-100/150-200-250-3040 <}

0. a. Q. 0.
* input phreege data-base file phreegef0.tdb
nazuod
entered by a.neyama date 1591701701
source phreeqe quality unknown
valume a. ccfmol
3 chemical elements
4.000 o 2.000 na l.080 u
& species in reactlon
-1.000 naZucd 3.00 h2c -6.830 h+
2.00 na+ 1.00 u+4 0.59 o2i{g)

* log & grid (0-25-50-100/150-200-250-240 <}
-4.1308 -2.4874 -0.5912 500.0400
50d.0000 500.80000 500.0000 500.6000

* delvr grid (0-25-§0-100/153-200-250-300 <)

a., a. . 0.
a. 0. o. o.
* input phreeqe data-base file phreege00.tdb
najuod
entered by a.neyama dakte 19%1/01/01
source phreege quality unknoup.s
valume 0. ce/mol
3 chemical elements
4.000 o 3.400 na 1.000 u
§ species in reaction
-1.000 naluod 3.50 h2e =7.00 h+
3.00 na+ 1.00 u+4 0.25 o2(g)

* log k grid {0-25-60-100/150-200-250-310 ¢}
43,3920 43.0783 42.8049 500.0400
500.0000 5490.0000 500.0000 500,0000

* delvr grid (0-25-60-L00/1l50-200-250-380 <}

0. Q. 0. a.
a. Q. a. a.
* jnput phreecge data-base file phreegelf.tdh
-
naZue’?
entered by a.neyama date 1991/01L/01
squree phreege quallty unknown
valume a. co/mol
1 chemical elements
7.000 e 2.000 na 2,000 u T
6 species in reacktion
=1.000 na2uzo? 5.00 h2e -10.44 h+
2.00 na+ 2.00 u+g L.00 azig)

* log k grid (0-25-60-100/150-200-250-~300 c)
=-45.7457 =42.4188 =-38.§653 500.0000
500.0000 500.0000 540.8000 500.0000

# delve grid (0-25-60-100/150-200-250-3400 ¢

a. Q. a. 0.
g. Q. 0. 0.
* input phreeqe data-base file phreeqeld.tdb
caunod
entered by a.nevama date 1951/01/01
source phreege quality unknown
volume a. ec/mol
3 chemical elements
4.000 o 1.000 ca 1.000 u
& species in reaction
=1.000 cauod 3.00 hlo =§.00 h+
1.00 ca+2 1.40 u+e 4.50 o2ig)

* Log k grid (0=-25-60~100/150-200-250-340 c)
-18.2388 -16.575¢ -14.6992 500.0000
500.0000 509.0000 500.0000 500.0000

* delvre grid {(0-25-648-100/150-200-250~300 <)

a. 0. a. a.
a. Q. 0. 0.
* input phreeqe data-hage file phreesqedl0.tdb
mguad
entered by a.neyama date 1991/01/0L
source phraege guality unknown
volume g. ee/mol,
3 chemical elements
4.009 o 1.000 mg 1.000 u
6 aspeciea in reaction
~1.000 mguad 3.00 h2a ~§5.00 h+
1.00 mg+2 1.00 u+g 0.50 o2{g}
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* lag k grid (0-25-60-100/150-200-250-303 e}
~10.9348 -5.2714 ~7.3952 500.0400
500.Q000 500.0000 500.0000 500.04000

* delvr grid (Q-25-60-100/150-200-250-300 <}

0. a. 0. 6.
a. 0. a. a. -
* input phreeqe data-base file nhreaege(0.tdb
o
ue2ipad2
entered by a.neyvama date 13917817401
source phreege quality unknown
volume a. ec/mol
3 chemical elements ’
3.000 u 14.040 o 2.000 p
6 species in reacktion
-1.000 uo23po42 3.00 u+s -6.00 h+
1.50 o2{g} 3.00 hlo 2.00 pod-3

* Log k grid (0-25-60-108/150-200-250-300 <)
-158.2381 -146.3242 -132.7482 500.4000
500.000¢ 506.0000 500.0000 500.0000

hd delvr grid {0-25-60-100/150-2094-250-300 <}

. a. . a.
o. a. 0. Q.
* input phreeqe data-base £ile phreeqe0d.tdb
o ———
n2uolZpod
entered By a.neyama date 1931/01/01
source phreege gquality unknown
valume a. cc/mal
4 chemical elements
2.000 u 2.000 h 12.000 &
2.000 p
6§ species in reaction
-1.000 hZ2uolpad 2.00 u+d -2.80 h+
1.00 o2ig) 2.00 hlo 2.09 pod-3

» tog % grid (0=-25-60-100/150-200=-250-300 c)
-120,9654 -113.0228 -1403.9721 500.0000
500.0000 500.0060 5€0.0000 3500.9000 .

* delvr grid {0-235-60-100/150-209-250-300 <}

0. 8. a. 0.

a. a. o. a.
® input phreege data-hase file phreeqe0d.tdh
+

uocZhpod
enterad hy a.neyama date 1591/01/0L
sauerce phreeqge guality unknown
valume 0. ce/mol
4 chemical elements
1.000 u 1.000 h 6.000 o
1.000 p
6 speciaes in reaction
=1.000 uoZhpod 1.00 u+d =1.00 h+
£.50 o2(g) 1.00 h2aq 1.400 po4g-2
* log k grid (0-25-60-100/150-200-250-300 <)
~-§0.9127 =56.9414 -52.4160 500.0000
500.0000 50,0000 500.0006 500.0000
* delvr grid (0-25-50-100/150-200-250-300 <)

0. 0. a. 0.
a. o. 0. 0.
* input phreeqe data-base f£ile phreeged0.tdb
ubhpod 2
entered by a.neyama date 12%1/01/01
source phreege gquality unknown
valume Q. esa/mel
4 chemiecal elements
1.900 u 10.000 h 12.000 o
2.000 p
5 species in reaction
-1.044 vhpeod2 1.00 u+d 4.00 h2e
2.0¢ h~ 2.00 pod-3

* log k grid (d-25-60-100/150-200-250-300 ¢!
-51.4700 =5%.4700 -51.4700 500.0000
500.0600 500.0000 500.0800 506.0000

* delyr grid (0-25-60-108/150-200-250-308 &)

1. a. a.

e. 0. 9. 0.
» input phreeqge data-base £ile phreeqef0.tdb
-
caupod
entered by a.neyama data 19%1/01/01
squrce phreege quality unknown
volume Q. ca/mol
5 chemical elemenks
1,000 u 1.000 ca 4,000 h
10.000 o 2.000 p
5 specles in reaction
~1.00¢ cauped 1.00 urid 1.00 ca+2
2.00 h2o 2.00 paod-3

» log k grid {0-25-50-100/150-200-250-300 <}
-54.1400 -54.1400 =-54.1400 500.0000
500.0004 5060.0000 590.0000 500.0000

* delvr grid (0-25-63-100/150-200-250~300 <)

0. 0. 0. g.

0. 0. G. a.
= jnput phreeqe data-base file phreeqed0.tdb
——

ot
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andéit.
gases
co2{g’
entered hy a.neyama date. 1991/01/01
source phreesge gquality unknown
volume 0. ec/mol -
2 chemical elementa
2.000 o 1.000 ¢
4 gpecies in reaction
=1.000 co2{g) -1.00 h2o 1.00 co3-2
2.00 h+
* log k grid {Q-25-50-100/150-200-250-300 <)
-18.3129 -18.14581 =-18.2155 =-18.55835
=159,.2275 =20.0751 500.0000 540.0000
* delvr grid (0-25-60-100/150-200-250-300 <)

0. U. 0. 0.
a. Q. a.
* input phreege data-base file phreeqe0D.tdb
a2{g)
entezred by a.neyama dake 1991/01/0L
sgurge phreege quality unknown
volume 0. ca/mol
1 chemical elements
2.088 o
2 speciesg in reaction
~1.000 o2(g) 1.00 o2{g}

* log k grid (0-25-60-100/150-200-250-300 <)
0.994) 0.0172"" -~L1.L704 -2.3307
=-3.86L2 -4.6096 500.0000 500.0000Q

* delve geid (0-25-60-100/150-200-250-300 <}

. 0. . 0.
a. 0. 0. a.
* input phreege data-base file phreeqe00.tdb
n2ig)
entered by a.neyama dakte 1991/01/01
source phraege guality unknown
volume a. ce/mol
L ¢hemical elements
2.000 h
3 species in reaction
=1.0040 hZ{g) =0.50 o2{qg) 1.00 h2e

" log k grid {0-25-60-100/150-230- 250 08 <)
45.2866 41.5514 37.2970 33.450L
29.7084  26.7965 500.000Q0 50QQ0.0000
* delvr grid {0-25-60-10Q0/150-200-250-300 ¢}
G. a. g. a.
Q. g. 0.
* input phreeqe data-base file phreeqged0.tdb

nztg)
antarxed by alneyama date 1991}/01/01
saurce phreege quality unknown
volume Q. ce/mol
], chemical elements
2.08¢ n
5 species in reaction
=1.000 n2(g?} 2.00 nald- 2.00 k+
-2.50 o2(g) =1.00 k2o
* tog k grid {4-25-60-100/150-200-250-300 ¢)
-3.7582 =-2.5830 -1.0683 0.5044
2.2738 3.8639 500.4000 500.00Q0
* delvr grid (0-25-§0-100/150-200-250-308 ¢}

a. g. a. a.
* input phreeqge data-base file phreeged0.tdb

h2sig)
entered by a.neyama date 1991/01/01
source phreege quality unknown
volume 0. ac/mol
2 chemical elements
1.000 s 2.000 h
4 species in reactlan
-1.000 h2sig) 1.00 so4-2 2.6Q h+
=2.00 oZi{g)
- log & grid (0-25-60-100/150-200-350-300 <)
135.7304 124.5246 111.7945 100.3215
89.2079 80.5989 500.0000 500.0000
bl delvr grid {0-25-60-100/150-200-250-300 <}

0. 0. q. a.
a. a. 6. G.
* input phreeqe data-base file phreegqe00.tdh
chdlc)
entered by a.neyama date 1991/01/01
source phraege quality unknown
yolume g. ce/mal
2 chemical elements
1.000 ¢ 4£.060 h
5 species in reactiaon
-1.000 chifig} 1.00 co3-2 2.00 he+
-2.00 a2(g) 1.00 h2o

» log k grid (0-25-60-100/150-208-250-300 )
133.8387 122.2746 109.1333 97.2847
85.8016 7§.9012 500.9000 3500.9000
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* delvr grid (0-25-§0-100/150-200-250-300 <)

0. 0. 0. a.
* input phreeqe data-bagse f£ile phreeqed0.tdb
+
nhi{g}
enteared by a.neyama date 1991/0)/01
source phreege quality uhknown
valume a. cc/mol
2 chemical elements
1L.000 n 3.000 h
5 species in reaction
=1.000 nh3{g} 1.00 nod- 1.00 h+
~2.00 o2{g) 1.0¢ h2o

*® log &k grid (0-25-63-100/150-200-250-300 <)
61.7703 58.1456 54.1176 50,5909
47.2976 44.8560 500.0000 500.0000

* delvr grid (0-25-60-100/150-200-250-300 <)

0. a. 0. 0.
o. a. 0. 0.
. * ipput phreege data-base Eile phreeqe(0.tdb
endit.
20lid solutleons
endit.
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