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Study on Solubility and Leaching Property of Iodine-129
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ABSTRCT
{(1)Sodalite and tourmaline are natural-occurring minerals, which can contain halide in their

aluminosilicate lattices. Therefore, these materials have possibilities of immobilization of I-
129. In this study, solubility measurements for these materials were carried out. It was
confirmed from dissolution behaviors obtained for some kinds of sodalite and caleulated
results of solubilities based on thermodynamic data that dissolution of sodalite to aqueous
solution could be limited by its solubility. Solubility of sodalite had tendencies of “synthesized
one > natural one” and “chloride > iodide”. Immobilized iodine in sodalite crystalline lattice
was not replaced by chloride ion in the solution. It was indicated that tourmaline has a
possibility as a waste material containing I-129 from comparison of dissolution behavior of
element with sodalite, |
(2) Leaching property of a multi-layered waste-form, that is composed of 1) iodine bearing
material (zeolite), 2) coating layer (silica and apatite) and 3) low solubility matirx (apatite),
was studied under reducing condition. The following results were obtained by f:he leaching
experiments:
1) The coating layer of hidroxyapatite can reduce the iodine leaching rate by 4 order
compared with that of bare iodine bearing material.
2) Ca and P concentration after one-month dipping reached the solubility estimated
by the theoretical calculation using PHREEQE code.
As a conclusion, it was indicated that this waste-form concept has potential to show low

leaching rate.
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AFVBEOENMBERRELHBL LTWAOT, FEHERIE Pitzer DREANT
B LT B, BRERREITOEBRHICEE SN AKX 2.3-1 OREER K BLUE0E
A% U TR L,
K =2.24x107
0.076 < [AI1/[S7] <3
1.0 < ionic strength< 4.0
0.9 SOH" concentration(mol /1)<3.8

B, EBETAH ) BBV BRERBECBWTEASR2 b O TH Y, LOHEIC
BUsBEAERZ LW D LEEZELILRS,

I—FTFA PR TEFTRAOEREBETRAF—ICH LT, FERKARLNS,
‘Sharp & '94I, 700C~900°C, 7.4~8.0 kbar DRETICRITF DY —FF L b=g-%7
=) +BET I AORIEND, B, RMERGKBITLY—F74 FOLEKBER
EIANF—FREBL, = o —0EEEB L TERTOME EHERBHT RN
F—) %-12696.5K]/mol &FEM LTV B, Stormer & LY —FF 4 b DOXRT =2V B
FJEET R Y D A~DRMRT —F M5 1000~1400K 2361 5 Y —F T A FDAERLE
Mz RXAX—25E L T2, Sharp HOMEL D L FMCEWELZIEML TV 5,
—F, AL ¥k, Y—F T4 POREROMENS 973 KIZBF B Y —# 514 MNEK
DEFINE—T—EPoBERBIZBTLIF T AOERBEBHI AV —%FHHEL,
- -12703.74 KJ/mol L3RM L7, ZOfE L Sharp b DE L D LbFhiz/hE 0, 1ZIER
CETH® 5,

K232V —F 74 FOBMBECHDLIREOHKREE LD,

LRI L XL 912, Gasteiger DOEHEROEAGE L. B4 4 RE, BT
BVBBEPCBEINTWED, BREBWTASEETIRBIZ YV —FFA OB
BREFMET 27H0F—& £ LTiX, Sharp 5B KX CEESNHE L X7 2 D4R

(= 2.3-2)
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BB RLF—R EEEAE N O L EX bR,

#£232 JY—FIA rOBEMFECET S CRHTER

V—FIL | F—FD T O —
% DS Baik i 77 %
2. 3-1 DEMRELG .
Gasteiger b | kY —# 3 RIS~ TR T ks LT %g;gﬁfgﬁ%
(1992) 4k AR RER (8 EH) b st L O
K=2.24% 107 -
973 KT
Sy U —10963.T KJ/mol
Sharp & By —-#3 h=g*x7 ' R
(1989) 4k J: LB 298 KT
x4
NaCl O RS = A Grgg?
o =-12696.5 KJ/mol
EP 4 1% 1000~1400
BETTO X KicxtLChahi
Stormer & Blky—57 | ¥y—#54 ;g;gi _110%234[(15/ | | #*sharp b DIk &
(1971) A b NP g e : o DD 7 DIz,
—& 17 973 KiCHF Liz{E
L,
vgs | YEFTA | FTRAOE 298 K ¢
MRS | BT lonsg | mam=r A G
OFE N — =-12703. 74 KJ/mol




2.3.2 WRRERNERER
V—F5A bRLBWNZ b ) o OBEMED p HIEFEM, S | IBEREME. Ffg. £FE 4
VOEBELRFTAEDIC. ILEBIDDTEOKBR~OERENRE EM L,

(1) HEABOEE

EARREBRITIT, RRCEHESRE Y —F 54 MBI b=l Vﬁﬂ%ﬁﬂﬁ:%b\fc; ES
Joo Y—=F 54 MZ2OWTIE, BIROXMATICORLAEL S ICARFENLBMGS TH
BILRRENTNS, &I CRAGETFCORTE 5 LIS RARFE D05 H
T —FFA4 b, RbRZIavEELELLTORRTHHI VLY —F T FD2HE
EoOV—&54 b8 LTERERERBRICHLE, A=) oS aICE L TRESNO
HFERRONRBEMN, WTFRLLER - BET (~800°C, 1k bar LIE) TOERTH D, AHFE
ThA=l ACELTRERFEOEEE? CRBOERITITR 27,
ERENERRICEVARBIIR 233 IR L, Y—FTF4 MTBEL Tk, EEOHEE
DRABERBRICE L TUTOREEMRET D,

O BEP A F U TROBWNCL HEE (Nal-Sodalite & NaCl-Sodalite)
@ K&kt & A O#RE (Natural NaCl-Sodalite & NaCl-Sodalite)

#2.3-3 BEEmMRRBICHWET LTI

YT NA R e (—) * B A
B 313112 é;iz AE Nag (A1S10,) 4], ERAR
e Nag(ALSIO)Cl, * | BABENES (B) XOAF
f§ﬁ§i§;ﬁi§;&;ﬁli¥? b Nag (A1810,) €1, B
A e e

AR LicfbERiE, —BXCh s, REMRITHEERIIRRT S,

(a) BRRY —#Z A FOERPIE

ERY—F T4 POERFHEZTLERD O W0FEICL 5 FEE AV, EHLIE, #H
VYBBEK TAIVEF I vABICE T P v AERRBE LT, Sy PRI
B LAEDL, 800°C, 2BFMOMBAEITIICL Y, TRIIRTRNICL 3wy —F

10



A4 FEERELTWD,
Si0, + NaAl0, + Nal — Nag(A1Si0,).I, (z 2. 3-3)

AFEICBNTH ERR2.330REEFALT, a3 viky—#5 4 baERkLE, &
Y —#F 4 MzonThH. 3 2.3-3 0 Nal FEH NaCl KB EME 5 2 L1k W AEOE
HBERWTAERELE,

R —%[2.3-3 1R Lk,

(b) RBOFTE

ABOLFRARL HIT. BFRARICBOWTREBECET ETCOMEERSELI LD
o, BRENERRICAVEEY—FFA ML b= U UREHIHFE L T 200mesh
78— (0. 074 BUF) ORI Lic, Ml SRBORRGORIHA S LRE
TBIbIc, REE AT L, SR LIcBEbE B, BTN U TR RIE R
ek E LTz, | |
RBRICHELEERABOEEEZEHE 2.3-3()~ MR L, 2B, @R LTERLES
BRIy —F 54 M b UIARENY —F T4 MZon T, ARATOEEHZ 21T
bR LT,

(c) fEMEE, (LAEMB L ULRER ,
RS X BRETEIC & D RER LT, [ 2. 3-4(1) ~ (4) 1o & 30 0 X SRETHH2 (Cu, K,,)
BRLl, BRI VY —FFA4 b BREIVILY—FTA4 b, BB —FFA b2
BRI Y —F T4 FRHL, V77 LY RF—F O Y—s LEFAER B OICH
ELHBIE-HLTWDIZLEbMD, RAD PL<Y VRAEHT, O LS FF 51
b, Ya—n, =AAL NEOELOGEHBRLNTRY, ke b XREHFF—
REEIIL TV A BETERLZ LN TFREND, FRPLERAM THE D, BETD
V77 VAT OE-7 LEBRLTHREE LT g2 —EIRohi2nZ &
Nbowrd, V77 Ly AF—FD3IREER 2. 3-4 1R LT, |
ZREBO(EFBRDO W HRER 2.3-5(D~ DR Lk, I VY —F T4 M
BUMCERI VLY —F T4 b b o rORERBL P Na DFIEVEBMEEVIES. £
D5 Si OREREP T BELEARFED 2 ZAVCRBEOMEICEBNTHERED
Y—=F 74 bRpO u sy mRmOFEPEREL Y LEVERET SR TY S, KR,
BEBO RS U REOERE, ROoVCRRERONAB TS AT N O LAOBREREZLD
N, RBERY —F T4 MToWTiE, Na:Al:Si:Cl ik, EARTIEE 4:3:3:1 THY
BRI FHARIEN D EBohd, RE ML= /220 Th (Mg, Fe) :BIAL:ST X3S
BEELL2:2 THVEHEETALIENZ EXbRd, BB, hA=U ViCFe BRELEH
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Al

o NaI or NaCl -

S0, .

s.5.2=200 m%/g

Al/NaOH=0.78

l

gl Enﬂﬁﬁﬁﬁ[a&éctjlur

60°C

800 °C Zhours

K23-3 V=4S OEFKTO—

20 mm¢ X5 mm L, 3t/cm?
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I {cps)

0. 4R

D.DK 3 T T F T ¥ A T '_/\ T T_/\'__/\‘_._
15.0 20.8 250 . 0.0 3.0 40.0 45.0 _—50.|] 55.0 60.0
26
32-1031 NA4 AL3I SI3 012 |
- —— L i |.,.~,.|, I | |

2.3-4() XmEHRK:ERIVEY TS5



L1

I (eps)

700
500
900
400
300
200
100

20- 435 Na4 SI3 AL 012 €}

30,0 3. 0 i0.0

50.0

60.0

B 2.3-4(2) XBEHF&: AHELY—F51 b
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I {cps)

2.0
L8l
1
1.4
1. 2K
1.0
0. 8K
8. 6K|
0.4
0. 2K
0.9

15.0 2.0

20- 495 NA4 ST3 ALI 12 CL

2.3-40Q) XEEHRE KRRV —-FS1 b



1 {cps)

61

400
350
00
260
200
150
100

50

14- 76 NA MG3 ALE (B 03 )3 SIG 018 (0N )4

I ] |,|,| e L ”LI, m i I

B 2.3-44) X#mElrg REM~<Y >



%9 3-4 XEBEFO)T7 LY AF—F

32-1031

Na, AbSis 041 dA | W i di | Im bkl
637 110 1.1092 1 741
Sodium Aluminum lodide Sificate 4.50 10 200 1.0928 4 820
.68 100 211 1.0‘??!)5 2 ggg
. Al [ 220 1.047 1
Rad. CuKa 1 1.541780 Filter Mono,  dep 2.339 1 10 1,03%6 t 562
Cut off Int. Diffractometer i, 134 2603 & m 10203 3 752
Ref. Pfoertsch, Roud, Peon State University, University Park, Penn- 2409 0 Tt 10074 3 50
sylvasia, USA., JCPDS Grant-in-Aid Report, (1980) 5754 3 s 0.9832 1 842
8ys. Cubic §.G. Pdan (218) 15 | 35 3w fowm7| 3 76k
a 9.0109 b [ A 2.m7 5 40 0.9295 3 932
LI T Z2 =p o2 | 8 m |oswr| 1 B4
Ret. Ibid. ] 1.53¢ 4 422 | 08gEz | 2 | U
) . 2 1031
D, 2615 D, 2614  SSFOM Fayp=347(.0M42,61) }2;‘2 13 §5‘1’ o853 -
Color White o Juss om0 440
Specimen provided by Vance E., Agrawal, D., Penn State Univensity, | 15022 § 10 &0
University Park, Pennsylvania, USA, Prepared from stoichiometric 14618 ] 18 611
amounts of Nal, NaAlO, and colloidal silica; dried at 80 Cand fired | 53584 2 [74]
at 900 C for Z hours. These intensities were confirmed by calenlation § 1 3288 B 63t
from structure inf ton. Sodalite ¢. Silicon used as exter- | 13006 4 444
nal standard. PSC: ¢P46. To repluce 21-1098. 1.2743 1 10
: 1.2496 2 640
L2264 | 14 721
1.1445 5 651
11264 1 800
20-495 See 20-495A
3.62 6.27 2.08 100 40 26 d A fig] Wkl d A If/Ig]h k1
NeySE3Ala01,C1 1.a%08 | 3 332
Rutaftafles f.a0a] 3 | az2
1.7397 2 431
418 .
Sodivm Alimintm Chlerlde Silicate Sodalite i.géﬂi ; i:;
Ref. Nati Meno, . 1.5213 4 530+
(?gag?al Buresu of Standards, Mono. 25, See¢. 7 1.4784 s pre
cnacd Bolivia. fe 143871 6 | sm
1.3686 | 2 541
Sys. Gubic 5.6, PA3n (218) Dx 2.306 Z 2 | y.3373| 2 £22
a3 B8.37a:0.004 by cy Lawe| 2 £31
;eE Lons and Schulz A’caa c Y 1.28n2 2 da4
. A Tyat,, 23 434-36 (1967) ppeil B 72te
scale factor (Integrated Intensities) 1.130 x 109 i:ig;g ; ;g[{
A 1.5405 10018 1 | 7414
1.0757 1 - 820
da /1] hkl d A I/Tg| h k1 10074 1 662
; 0,99 2 840
6.27 40 110 2.560 16 222 .gs},g 1 221+
4,44 7 200 2.371 12 321 2052 1 844
3.97 1 210 2.217 1 ‘400 ‘asy] 2 952+
5,62 100 211 2.001 26 | a1 -g;:a H i
2,805 ] 310 1.9836 4 420 .8235 1 864:
902 2 963+
V4 =76  ymox conrecrron
3 2.58 3.99 %496 £.38 RamgaAL 8451 405, (OHY *
L | o100 g5 85 30 SO0t Magnss 1w ALtwinem TounMAL I NE
BOAON SILLGATE Hypaon)oE van. Dravite}
Rad. CuKg, & 1.5405 Fliter Nt Dia. 44 | UL bk} dA [14 | bM
Cut off 1/T, THFFRAGTOMETER 4.38 | 20 10t 2.189 | 1B 502
Ref. Nat. Bun. Stos. (U.5.) Mowo. 25, Sec. 3, 47 [1964) 4495 %5 131 2.163 | 1a 431
4.0 | t8 200 2.127 | 18 303
5. Heuscown (Reowa.)  80. v (160) e | B | B |ieilw| 3
™ 15931 b & 72197 Az Dc m;:;s 348 )80 o1z | 2.040 | 45 152
+ L ' 3 x 3 .28 | 18 131 2.0t8 [ 8 | - as
Ref. IBiDM .11 [ 401 1.991 [ b
- 3.01 12 410 1,920 § 35 2
ta 1.613 nwd 1.634 Ey Sign - 2.961 | 85 122 1.901 | & 1oL
w b mp Color LIGHT BROWN 2.897 | 10 21 1.877 8 413
Ret. IBiDy (D rmom Aw. Mismemar. 33 532, 1948) 2.686 | 41 330 1.849 | 8 821
2.622 | 8 312 1828 | 2 70
SaMPLE 15 USNM # 103751 FROM AUSTANA. 2.576 {100 42 1.517 2 512
SAMPLE WAS PIGXED AS A TAUE END MEMBER REPRESENTATEIVE OF § 2,430 2 D42 1.784 | 10O 104
THE: MAGNE3IUM AICH YARIETY OF TOURMAL INE.
PaTTERN wAS MADE AT 250C. g:;:i 23 33; i:;:; : S;:
2.378 | 20 232 1.729 | & 532
2.242 | 20 511 t.m5 | 2 541
SEE_FOLLONING CAAR 2.300 [ 800 1.450 2 282
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- FR23-5(1) BRIV —F S OLBBR AT IER

BEEIE (Wt

HE ' ST

SHTE HigE(EEE | . ]
Sio, 17.9 313 ,Sil FILhY Eﬂﬁ%ﬁ;ﬁ1t&4ﬁi.%
AL, O, 323 26.6 Al FILY BHR—EDTAEE %
Na,O 18.0 16.1 e HFﬁﬁg,.Siﬁﬁm}Eﬁﬁjﬁ%fg

Nal 13.8 260 I gbrbuﬁﬂﬁi—vaﬁﬁﬁﬁﬁu EN
Total 102.0
#2.3-5(2) R IEY—4 51 OIS E T ER

HH HEREIE (wts) N

SiTE HRiE (B8 E) ~ _ |
Sio, 41.7 37.2 Sﬁt VD T et X E o )
Al,O4 344 3186 Al 7 ILHY RbfR—EDTARE %
Na,0 20.2 19.2 Ne: HFA3FR. SR I~ H R
NaCt 6.9 12.1 &g: ;ﬁ{ébé:}fﬂzﬁ@-ﬁ:rb7>ﬁﬁakﬁ
Total 103.2
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A

$2.3-53) RMBIEY—F S+ DILRER S TRHE

I5HE BRI A (wt%) ClE1ELI=EEDENLE ekl Rz

SiO, 37.9 3.54 Si: 7 IVAYURME—ICPREF S ILE

TiO, 0.13 0.01 Ti: 7L A RAE-ICP RN It ik
AL,0, 28.39 3.13 Al 7 L@ R —ICPR A 7 58
Fe,0, 1.95 0.14 Fe(W) : 7ILAURBE—ICPRN S HiE
FeO 1.26 0.10 Fe(II): HF R f—— /0 ALBAY I LB EE
MnO 004 0.00 Mn: 7 LAY BEEE—ICPR A Sk
MgO 0.08 0.01 Meg: 7 JL71' ) BRAE—ICP R 5 S8 ik
Ca0 0.38 0,04 Ca: Z LA BLER—ICPEI S Ik
Na,O 22.96 4.18 Na: HF 53 f@— R FIR YA

K,0 1.4 0.17 K: HF 7> — R F IR &

P,05 <0.01 0.00 P: 7 LA BhEESICPEE A S ik

B,0, -— ~ —-

H,0” 0.04 - H,0: IS 1k (105°C)—Fr st i ix &
H,0" —— ~ —

5 <0.01 - Total-S: FILH AR -ICPE N S5 %
S0, <0.01 - SO, : HFRB— (A o0 R TS5k
co, —- - —-

F 0.013 0.00 F 8D EAF 203 T5T5k

Cl 6.31 1.00 Cl: 7 LA (A oav 57k
Total 100.853




€2

F£2.3-5(4) RAMLT) U O{LEMRE S ITER

IER FEREEE (wt) BEIELIEEDEIL ST F ik
Sio, 35.05 1.88 Si: 7 ILHUBME—ICPREN S HE
TiO, 0.71 0.03 Ti: 7L B —ICP 5 Fik
AL,0, 32.06 2.03 Al: 7 WAV BEE—ICPR 5 ik
Fe,O, 11.16 0.45 Fe(Il) : 7JLH)ERAZ—ICP RN Kk
FeO 0.46 0.02 Fe(Il): HF 8~ — N LBEH) Y LIFEE
MnO 0.1 0.00 Mn: ZILHYGhEE—ICP RN K ik
MgO 4.83 0.39 Mg ZILHUGBEE-ICPE L 7 %k
Ca0 0.47 0.03 Ca: Z AR ICPR N I
Na,O 0.66 0.07 Na: HF 73 i — R TR 55
K,0 0.01 0.00 K: HF 53— BT Wik
P,05 0.03 0.00 P: 7 LW EE-ICPEIL I
B,0, 10.79 1.00 B: 7L AR —ICPE RO K%
H,0" 0.02 H,0: ISR (105°C)— Frh IR UL %
H,0" 3.08 (Na+Ca) 0.10 H,O: INE &k (1000°C)— Fr 4 BRI %
S <0.01 (Mg+Fe) 0.86 Total-8: 7 LA BAAE-ICPRA D X
SO, <0.01 SOy : HFR fE—A A oAT b5 75%
co, <0.01 COy: TvEE 7 fR~ TR A RALE
F <0.001 F: 8k H @A onThidS5T%
I <0.001 L 7IAUBER—-(AoO< g 5%
Total 99.43 i




TARILEDLAFETHWE A=Y Uiy a — S EWERERSZ L35 o T,
ERBOBE TR L ALEEHOMERREEF 2.3-6 IWRLE, ERLEY—4FT4
FREBHIRADLO LB L THREEENS RS hofs, ZOFERIE., BROSEMIZLD

BEFZBRICLTEINBZLIZ, ERLELDIZY—F54 PHFRBFBR—F R [T
WHRRE T3,

d) s EML_J:Z)ﬁﬁ

S EMIZ ;5%ﬁ#%ﬁ Hﬁlabrrbtnf XS4 ORIV R
FREF E BB 7 b G MR ERBRE TROS R OMMBROELET L,
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8¢

#23-6 SFEHOLTMIEHEEEN,gasHE)

A HEREH (m/e)
SREVIEV—451F 5.69
aREEY—¥ 51k 471
KRG —F S+ 0.7

FEMLTYL 0.16




() BREAE RS
UHRETIBNTY —FIA4 M b MY S OBRBEHNCHEEZ S X 2R
5, pHRBWIZ S BE. BORKEES A VEENTA—F E LT, KERADY —
¥4 N ORMENERRET - k.

BREOHER. () BN THRELESREE, FEoRREkI EHMERS RS2 L
& Dol KERFAORBOTROBMEDEZTSS ) O/ LAMRS, BEFEEIC
BUEBATOKBRTOBRTRBESEMRES L, BRRE THRICE, B%Hm 10 H
HBAYF) OBMEERL, XHREFEICLDEERSOTERREREAELE, SEMI
EHEHEEORRET, TREYOERRREREAL .

() ERS
BBNTA—FRLNRFOEEEZLUTICRTEEBIC, ZL-TIREBRTMI I 2

~L7z,.

R pH

EHRE~ODHOBEERNT2, HFAESEDHS, AL FEEDHL12. 5, B
FUERED3EMEETS. pHOWEAD OBBLUEEITIL, TR TNREE (HNOy)
F WKL ) L KON 2RV, GRS OTHOBHEERET 220, BY

WEETR2REEZEUR - HEIZHWRW,)

7KFH S 3
BREE~OKERDH S BEOREERNT 2. AHOAMHEPO S OBEEZ, 0B&
S RBfmBED 2 AT 5. 8RS B, T S0, oMk AKMBICERITREZ
MELUEEEpHFAB L TERT 5,

13 RBBERICLD2IVRY—F 5 bROIAVROHMD L ZRFT S, B
gREk (NaCl-3wt. $OEIR) ZREWEE U TR %EEE.
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R 23T BRENERBR~ MY 2R (P RSy FH)

yi® e
EfE s - . pH
SiBE | £FA4 2 W T
0 - 7+1+] ! 7+] *2 7+ *¢
BRI v —FF 14 NaCl-3wt. % 7+l *2
(Nal-Scdalite) AT - 7+1+1¥ 7+l *? 7+] *2
RBE Y —FF 4 b " vz vz
(Natural-NaCl-Sodalite) 0 » il 7+ 7+l
N Ny PRy
nﬁﬁiﬁ’“ﬁ/ ﬁ74’ k 0 _ 7] *2
(NaCl-Sodalite) :
KR A=T _ #2
{Natural-Tourmaline) 0 74

O HBEREEFET N F (1,3,7,14,28, 56 BELUT0 B)
+ pH B 1 23 v F (pH8 DEBR D H)
¥ RERHEEETAAyF (1,3,7,14,28, 66 BLTT0H)

+RBIEVRL 1 ANy F (EETHR)

+RRBOEL 1Sy F (TR

AR ERB LR T L O TR IV BB RESLE 2. 38R LE, £/,
WRREERAERR7 o—%R 2.3-5 2R/ L1,

#2.3-8(1) BREEMNERBRGEM (FBRFE)
EH i
PR I R BR TR REATIEID B oD FAAREE I E AR
BRI . # 2.3-Ti2R7,
B+ £ 2.3-7 IZmRT,
B FESAE 0. 074 mm(200mesh) LA T I2 %
Rt 100ml/1g
PRAELS i) = Rl g IS
251 2 4 MWCO10000 DRI 518
R & S mEEfR & 9 120 rpm
PRI 1,3, 7, 14, 28, 563 LTUT0 B
(fe?2L, BPREEEEHEFL-RATHRTT2)
KA AT TEER #2.3-82Q) 2R T,
SHTF ICP-AES, ICP-MS, IC %
HBRFHR KREHER
HEIBE ZR (W257C)
PR D R L n=1(BBEORBRHB D/ v FDFH n=2)

*1 IURKBELTHR, @y F2ABLT, RRPCRTIFEBINL03I vEOER, 256
CIBEBE~D2 VEORFOFEELRHER LI,
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82

1 )
[ ik |
HEAF g ] NaCl ]
) - * §wt% ~
N Sifmﬂ#;ﬁﬂ" *2 4—-— Si0, ]
HERES )
¢ : pH, aﬂﬂ
P A -
. ¢ g ;ﬁﬁ‘%ﬁ *4
[ i @*Elgz—ﬁ*:l' S "J‘»[ XRD%%&%# ] . : ‘_ltﬁ:ﬁ';ﬁ . ]
g BE ]
) A 4
. pH.Ef & j
] HIFAABESEL, NaCl-3wtb D ERER A D A (Nal-Sodalite) \ v
*2 Sli%ggﬁgli. Sii%f?;ﬁ@#ﬂ%@ﬂfﬁﬂ)ﬁ(Nal—Sodalite) ﬁ&'} (Fﬁ'i#ﬂr‘ﬁ) ] iﬁ"tﬁ(‘:'afwﬂmm). 1~70 B, =8
*3 pHIAEEILpHB D HREBR R DA : -
*4 Bl B, SERERMROREEDA(Nal-Sodalite) 1—> pH, EhiBl%E
' ' *
Bt 518 ] B/iyFOpH, HEE S
70 BRI \vF OH  BHEOLERKRORER l MWCQ10000
\
[ XRD, SEMSMF ] [ TEBESH

E23-5 BEEAEHABRIO—



*® 2.3-8(2) BRENERBREEG (HEDPRENETLE)

mw%#
E AR S Siig HEEA F Y WA ST ITEL L FIHE
E Y
0 - 1, Na, Si, Al, pH, Eh
Slavieky -4} NaCl-3wt.% I, Na, Si, Al, Cl, pH, Eh
(Nal-Sodalite) k| - I, Na, Si, Al, pH, Eh
KR -5 1+ .
(Natural-NaCl-Sodalite) 0 B Cl, Na, Si, Al pil, Eh
EREY -S54 b : i
(NaCl-Sodalite) 0 j Cl. Na, Si, Al, pH, En
KKk N=y v )
(Natural-Tourmaline) 0 g Na, Si, AL B, Mg, Fe, pH, Eh

LESTFE ICP BHSIESHE . Na, Mg, Al, Si ,Fe, I1(>10ppm)
ICPEESHFE - I {<10ppm)
AFrrau<w b 75378 Cl

(b) Bk B

ERBNA v FLEBW Tl SN BT O EREESITER T — 9%ﬁﬁ21LTL
720 pH8 %2 H CFIZ pHI2.5 DRI B W T I T EDHEB~DIE, BHEIOLOBREFHERL
oRER. ARBRHMICh: s TRIEFO I v EFREREELTES T, TR ILMR
Hahidhos, (F52-1)

BEMERERICHET S pH. Eh 2 5 U RRIREORHE(EZ I 7L T, H 2.3-6(1)
~ (2R L72e 8B, pH Ny FO pHFABRIRIZOWVTIFEE 221075 7L L TRL
oo T BMEHOSEFRE LT, TEORBELEE NRR GRERHEOTEYSEE
HE) DTREHACTEELA, 48, BHEOERERIZ BET i & 2 LEERBRHSFE(E
2.3-6) 0 bEH LIEE A7,

m,,
= Txsxd
NRR RUHEE (g/m/d)
m, ILRIDBRHE(g) (2 2.3-4)
f LERIODEEDTE (-)

S :[EFEEREE )

d EE(day)
BHEEOEREIC OV T 2-3127 7 7{bL TR L. EBREH L VBHE

FEREFOZEL EDDIR2ERFRON, CRNEEEEMICEIABELE L0053,
HRShAV—F54 Mrb03vEO@MPARMER 1X103 (g/nd/day) DA — 5 —T

HY, WintersV 5PME L T2 EHM (96 BE), ERTTOI LY —FI4 M b

29



14

12 [T . .................... .................. — 400

10 33@ ............ ....... e .................... ................. -

pH
oo

40 60 80
AR ()

1. 0x107

1. 0X10-2 ;5)00.: ....... oy OPPOUN :. .............. .@.:OO

B (mol/1)

1-0x10-3 E_..E.é ................... 0 Na

oD O
]' 0XT0_4 :EFl; .................... , .................... ....................

y

b

4

1. 0x1078 = | — j
0 20 40 60 80

1.0x107" g

-[. 0x10—2 E_.E .................... f ..................

EE (mol/ 1)
I
s

wn
153

3

1. []XTU““I 0O

[ IIIII!BI LB LLLL
©

1. 0x10°8 i ‘

40 60 80
#EErsE ()

2. 3-6 (1) HELERESL L CpH, EhdRESZE (L
(ERAVEY~FS5A b pHl)

30



B (mol /1)

=
=

EE (mol /1)

by =< |

I

14

- | O pH O Eh
12 T _
ZFJD O O a o O
10 b SO -
s o© o P00
D e e M et
8 : o o 200
; i o | 1
4 - | J |
0 20 40 60 80
FHAY
1. 0x107 T ;
1 0X1U_2 OO ............ ' SRSILILTS FIERR SRR O,é ool
1. OXIU—S ? .......................................................... - O [
- E O Na
1.0 10—4 E_.,é .............
X 'j:]D' 0 - O oo
1. 0x1078 ' i '
0 20 40 60 80
HEIBRHE (B)
1. 0x107! i -
; o §i
]. 0X10—2 §_ ................................................... @) AI .........
Sun s O o H
1 0x10_3 é—....-...........-...................-.il .................... 5 ....................
1. 0X10-4 IR R o ; .............. O. ......... Q...
F o ©
_O 7 .
1. 0x107 © ' ' '
0 20 40 60 80
ZEBE (B)

2. 3-6 (2) RABITLFEBES L UpH EhDBEFZE(L

BRIV —F54 b pHERE)
31



14 ; i 5 500

12 ..J' .................... : .................... I .................. — 400

10.._DDHI .................... ................... .OEh - 300

pH
Eh (mv)

85 .................. .................... .................... ......... Q- 200

6 Lo A A S— 1 100

1.0x1077 g

1. 0x1072 _ .................... .................. ‘O Al

B (mol/!)
<
!

i

4

[3

D i § §
]. Ux10—4 E_.: .................... . .................... . ....................

1. 0x1075
0 20 40 60 80

#RERE (2)
2. 3-6 3) RETHERBRES L UpH EhDIERSZ(L
(EEIVY -S54~ pHI2 5)

32



O pH O Eh | 1
12 s AN o — - 400
s a : 0 0
ij—_l ; ; O
10 T T TTT PP PO Y P et e —] —
= . SUOE
8 3...9.....0 ............. o W ........... @ Q - 900 il
B .................... .................. - 100
4 | I | 0
0 20 40 60 80
R (8)

-1 0
1x10 F00 O . o) 5 O 1x10
ﬁ-lx-lo-z R A - 1x10-]:
~ - -~
By ——th 28
%TXTU =N i T o Na 1x10 i
B [ : %
1x10-4 ........................................................... E .................. . 1x10—3z
EDD o 0 g booy
1x10°8 ' ' ' 1x1074
0 20 40 60 80
ZrEE (8)
1x107" g ; 3 1x1072
c | O S O Al 1
:1x10—2 U AU S R E .................. E 1x10—3:
% Smfa i a o O 0 >~

. L=
E . T OO AR SRRSO SURROURURRO ._ -4-E
M1x10 1x10 o
n : i
2 -Ix-|0—4 g_.i ............................................................ . 1x-|0—5<

O 0 0O O O

SRR IRE:

1x107° I L L 1x1078
0 20 - 40 60 80
BB (B)

B2 3-6 (4) RABSTHBRE B L UpH EhDRERSZE L
@RIV —FS4 b pHERE NaCl 3wt 5l

33



e : <]

= (mol/1)

B mol /1)

)

—

—y

—

—

—_

—

. 0x107! T

. 0x10°2 OO ....... @ .............. O ......... 0----0.
O - S— o
it b T 3

. 0x107°

. 0x1071
. OXID_Z é_...................; .................. ..é: .................. :

) 0x10—3 e : .................... E .................... ‘; ....................

20 40 60 80
r2iE s (B)

R2. 3-6 (5) RABTTFRE S L UpH, EhDBREZ (L
- @AY -S54/ ol Sifafnigid)

34



14 ; § ; 500

]2 ,...4 .................... . .................... .................. — AG{]

10 _,.: .................... : .................... : .................. -4 300

pH

1. 0x107" g

-L 0x10-2 ﬁ.o....o....é ....... 0........,.% .............. O.E ......... o....o.

BE (mol /1)
-
>
[ e )
a
!

b

[

1. 0x1074 ,. .................... .................... ....................

1. 0x10°5
0 20 40 50 80

20 40 60 80
AR

®2 3-6(6) RAETTRBRES & UpH, EhDBRFZEAL
BRIV -S54 b pHERE SiFnEk)
35



14 360
12 :D_q_'_c_l ...... IR e SR Q i o..0
O o O 200
O
_ 10 R o T OSSPSRV UURTOUE SOV (O3 SRR & g
Sl e || &
8 H g pH &) (@) (|
o 1 100
6 N S PN
4 | | | | 0
0 20 40 60 30
: ZBEH
1.0x107" g ;
N 1. UXIU-Z E..woo ............ Qe Oé OO
< z i
d
N%1.0X10_3 é... ........................................................... l
g-;x ; O Na
- 1 0x10-4 SRR ST EERRRRRR : ; ....................
ino O o Di Hoo
1. 01078 ' : i
0 20 40 60 80
ZiBRERE (R)

1;10” 0 o 5 0T o o 1x107
:1X10-] =1 0 Si ........................................ o Al _.E_ IX-Ig—Z:
~ : 3 <
E T -
= S T OO R S et -1o
M1x10 3 i q 1x10 %
I - f O OF il
= - o0 O @) i O ; 1 i
w -leo—a 5(),E .................... P - 1x10-4<

1x1074 — : : 1x1078

20 40 60 80
g EBEH
[®2.3-6(7) HHETHERBES L UpH EhOBRZ L

CBRAURY =S54 pHI2 5 SifafnigiE)

36



14

12 S .................... l .................... : .................. - 400

pH

10 ":ooo“. .................... .................... ......... OO—
2| ] 0 : ; : |

1. 0x107!

TiIT

1. 0X10"2 5. .................... ......................

1'0x10—3§_ .................. ; .................... é .................... g ....................
o o o oo

1. 0)(10"4 .................... .................... ....................

BE (mol/1)

s
i<
O
O
O

+

B2 3-68) MEAETTHRME S L UH, EnDIERZE L
(RIKY =554 b phg)
37



BEE (ol /1)

RE (mol/1)

—

—

—

—

—

—_—

14

pH

. 0x10™! E

L 0x107 ¢

. 0x1073

. 0x1074

. 0x107%

. 0x107 3

. UXTO-Z =

. 0x1073

. 0x107

. 0x10°78

2. 3-6

500

12 -

10

. ., ....... O .......... . .................... .................. -] 400

awunnunnuﬁuuunnnu_uné .................. E ............... - 300
- § z SR

Eh (mv)

_“"“u""uné .................... ; .................... i .................. - 200

R S S S 1 100

0 20 40 60 80

0 20 40 g0 80
HiERRE (B)

() WABTTRRESD L UpH, EnDIBEZ (L
(RBRV -S4+ pHERE)
38



14 E : ; 500

12 = A . .................... .................. — 400

'10 _ ................... | O Eh |._ 300

pH
O

0 20 40 60 80

CIE2EE (mol /1)
>
[ e }
BN

o
o,
o!
o
o
Q@
=)
[ e )

0 20 40 60 80

10x107"

1- 0X10—2 E_.I .................... : ...................

BE (mol/1)

N-L 0x10-3 @Bg ..... ....... 5 .......... = ............... B ......... g@

. 1 0X10_4 g..: .................... :, .................... .................

e
=

[

12

1. 0x10°°
0 20 40 60 80
FiarEE (H)

®2. 3-6(10) FEAETHEBES & UoH, EnDIBRS T (L
(RBY—&54 b+ pHI2. 5)
39



14

10 -

pH

200

(mol/1)

500

400

300

Eh (mv)

: <
O o >

20 40 60
28 A ¥

80

B2.3-6(11) BETRRES K UpH EhOBEZE(L
(ERBLEY—F 54 b pHEHE

40



12 b o pH ........ Rt HUR Qi 5 - 400
10 QD..O._....O ...... ............................................. o Eh o~ 30032
E i =
8; ..... E.i. ...... . ........ SRS SRR E.J ............... o ._ 2005
B O ........................................... N SNURRI - 100
4 | | | ) 0
0 20 40 60 80
ZEREE (2)
1x1073
Na
................................................... O Fe 1x10_4<
E
....................................................................................... -5.E
o g z a R bl
T
i i i 1x1077
20 40 60 80
RS (R)
: 3 1x107?
i o Al PPN
Si e | 4 X103
| 1 3
..................... L -4=
S L
..................... ;}.. -I 10-5:
558 51T e M=
! : ' 1x1078
20 40 80 8
#ZE s (R)
7 1x1072
B —
........................................................ C Mg 4 1x10735
2
O USROS SOOI IOUORPURO PR -4-=
: DE’ 1x10 i
O o ; o ] ] 14
............. o) ..(D.O.(D€>3 1X10_5%ﬂ
l : ' L 1x107®
20 40 60 80
ZaErE (R)

2. 3-6(12) RATRIRES L UpH EhDIERFZE(L
(REBMI=U pHEEREE)
41



144

#23-9 FRBEHICEHIEAEORHEEOHELLVICHRBE (TR TERE)

BN _
. BRETHETERE (mol/)
SH pH SR E HHINaCIZREE HA8pH
Bz (mol/D (mol/) Na Al i cl =141
BRI HEY—F S5 8 i} o 1.2E-02 1.6E-05 15E-03 20604 9.21
Fiii 0 0 11E-02 L1E-04 5.1E-03 8.3E-05 1140
125 0 0 1.26-02 5.86-04 5.5E-03 56E-05 12.36
wmiAE ] 51E-01 5.9E-01 3.7e-6 4.6E-03 41605 10.95
8 EAF3.1E-3) 0 1.1E-02 1.36-04 30E03 20E-04 8.77
| PEF(2.56-3) 0 1.0502 1.3E-05 T4E-03 54E05 1115
_ 125 BEF(6.1E-1) 0 1.2E-02 J0E-04 6.56-01 S.5E-05 1213
KB/ 554 8 0 0 35E-04 1.9E-05 7.6E-05 5.0€-05 830
Es i 0 0 2.7E-04 7.7E-05 9.4E-05 3.7E-05 9.30
125 0 0 8.8E-04 66504 7.7E-04 9.3E05 12.40
BRIELEY—5 51k B 0 0 23602 3.6E-03 2.6E-03 29603 11.90
BRTFHETEEE (md/)
Na Al Si B Mg Fe HABoH
| ) i 0 0 1.3E-05 {3.7e-6 30E-05 3.0E-05 9.1E-06 <9.0e-7 169




AVEDERNELRBENETD 5,

SRR L O RBIAM 70 B COHLRIRE S TFRIC 2 o C0 B T & R BB L,
Ne2 DNy FE 7T BB 7)) %o/, NB=1(T0HB)DF— % L N=2(77 B E) D
T— 5 DR EFEBLRRE L Lz,

BEHRBREM BT A ENEDOTFERTRREYE 2300 F LD TEL:,
EMENEAXRIIBVCERL-EAEEREAT, DPRAZEOH 0. 1vt.%~10 wt. %12
BEThol, '

VoI MOBEHBIEBTAFEBARREDCp HEFHEE 2.3-7(0)B LT ics
7L TR Lz, T/, RABILY -S54 PERRMV =) COEGBRTEREY I
BLTR2.3-7() IR L7,

T, AEBRRTE(T0 BB/ <y F)OBEBO X EEFEYE 2.3-8(1)~(6)iz, SEM
WL BBRERREMAFLICFNRFRRL,

@ FHETRRED p HEKEHR
F2.3-7(BIT@IUITRLZE I, ERIVIEY—F T4 FOFfHE TIREL, 2
FASIREICEREFELET p HOBME L b HATAEAFER O N, Kt Si BLUTALR
BIZOWTE p HOWEME & b I2HMT 2 @A R LR, Na iBEICowTitp HiZ/E
LD o7, |

—h. RV -5 14 MicowTilkp HOEINE 12, Cl, Si, Al BX U Nad+
NTOILEIID>WTHEMT AERFE SR,
ERBERBZYTOp HOERMOBEVOBER L LTI, ARERBIIEET2RRED
Si, Al ORENFEzONDE, ERYEEARDI I, V—FF 1 F OBBETEER L
b > TELT, Si, Al DFIEVTE V. FEMICOWTIR, p HOBWEEIB W T,
INLDILEFDENRIRNLTERL, V-S54 POBEFOBRE P ERS TS
Phobo TNIFERI VY —FIF4 FOFWE AL IBRED, p HoInL & HI2EEIC
BRLTWDILEPOLREENS,

@ FHHETRIBED Si mEEER
R2.3-7T(DBITRUIRLA-LS I, BRIy =554 + OFE 1 IS8R
FOME STREFBAMOBEICRHLTHPLETT2EAIRON-bOD, FOBEE
BEETH P o7z Al DWW TRERBIREOL o7, T2, NalooWTIdBE
Rohhdroiz,

@ NaCl £FEORE : _
B2.3-TBIT@IZRLAL I, GRIVILY—FI4 b OFTMHE TIREL. W
ABETRICBIT B NaCl EFORICBVTETTA2EASRON. T L Cl D4 F VichEg

43



0 , .
M TR

Zx107t B e e , ............. e .............

-‘?6 1x10-4 ;._O.;.n.. ........ .9 .....................
ny o] A
'H_'6 1}(1 0—5 g. ...............................................................................

- 1 1 1 i) i | ] | 1 i 1 ] 13 1 i 1 + | lil ] k] 1] i 3 ] 1 ]
1x1078

8 g 10 11 12 13 14
pH

BREI VLY —F I+ ($IH81, Na=)
ST —F 3 b FIEISI=0, Na=0. 51mol/[)
BREIVRY—F 51 b FHISIRRH, Na=()

EE -S54+

o o &a » @

HRIERV~FS54 b

Si .
. 1 XT D-I ........... : ............. feassanrncrnny : ------------- LT P B
% 1x1 02 koo ; ............ A g . ........ .............
E B o : C: E
M 1X10-3 E .............................................. e Rt ST

< ~h
StiE
pa—
>
—
<=

j -
O

Q@

- llllLl 1 L] 'iflllill!li L Ll i Q.I |-}
1x1078 °* '

9 10 11 12 13 14
pH

B2 3-7(1) FH@amRE (I, Cl Si)Dp HI&FEE (V—-F34 )

A4



1x10° 5
Al
1x10—] ........... ............. Fevvinniioos ........................................
RTOT T2 I SOOI B I S S
ERit I -
M \1x10—3 ........... f ......................................... ;.o ...................
"o, . i
E‘v ]x-|0 ......... :O .......................... ... P
1x10—-5 ........... 5. ....................... :l.. ............. ’ .............
: . 4 e s
1X10_6 ll!IIIIllllili!&lllll!llll!!_l_i
10 11 12 13 14
pH
@ SWIVV-FIAF (IS Na=0)
A EREAVRY-FI4 b (FHSI=0, Na=0. 51mal/ 1}
B Ar3odky-F51 b (EIMSi5H, Na=0)
O RMmly-#354+
O ammiky-#54 b
1100 E ! q
= Na| E
S A]x? 0—2 E ....... O "no---- D.. ....................
£ g
]x10—3 ........................................................ o LLETE S
s 1x107
1)(1 0-5 ................................................................................
1x10—6 ||_|i|u||ir1!li;1|ni||||ila||
8 9 10 11 12 13 14

pH

B2 3-7(2) FHWETHRRE (Al N Op HIEHEN (V=554 1)

45



e
>
—
=
=]
M

1X10-1 g..;: .......... E .......... E .......... i_ ' .......... ; .......... :, .........

B b o e E T S e

»
—
o
o
!

—
>

—

2

(%)

-

.

°

o i . ' ' .
' N ' ' ' . '
- . + ' ' ' 1 1
................................................................................
I i v v ] ¥ h
i + v ' ' 1 '
] M ' ' ' 1 '
' ' » ' ‘ . '
' . H ' ' v ‘
' . v ' ' b '
III||_1_llL[!L!L!_L!I‘lI!l!||I|!|!II!I|IIll

1x1078
6 § 9 10 11 12 13 14
pH

B (mol/1)

g

| ik

S
©

@ RME{LV-F5Ab © FEHbAwU

1x109
DU s .......... ......... .......... .......... _________

141072 .......... .......... ......... .......... .......... _________ '
151072 __________ .......... .......... , _____ .........

B R R L B e T CEEEFRE TP PR PP

NajmEE (mol/l)
o
[ ]

—_—
>
—
S
-

pH
H2 3-7(3) RBEV—ISAPERAMTYU OB ERAEREDLS

46



Ly

I {cps)

5. SKl'

- 5. 0KF |
NaCl NaCl
4 SKA- l l
Y GV D U U
4. OKf _ 1
35K} ‘
—— 2
3. 0K
2. 5K
pH EEGA%E
ZO0x ‘ — e P NN |
1. 5K .
'_’_\‘———L"—/J L———AL/\——\_—/R—jL,\/M_L’\ pHS
1. BKL A~ L
B. SKf-
] A
D- nK L‘/\—_d‘. = L T N L [, N 5
15.8 20.0 5.0 .0 5.0 - 40.0 5.0 0.0 =0 TR

2¢

B 2.3-8(1) WAREEERIERSE TIRO VREINER
(ERIAVY—F I b FH Si R - 0)



8F

I {eps)

4. 5K

40K
3. 5KF - .
pHi2. 5
3. 0Kt . -
2. 5Kp- .
. pH M EE |
2. 0K+ ' 2 |

1. 5Kt
/\E_\______J\_,_,_JJ LIJ\\_/\_,\_/\—AA,JJ‘_A DHB
2 Y A NS, £
1 OKF AN
B, 5K . .
ﬂ- ﬂ e P JL T VAN — T 1
15.0 2.0 25.0 3.0 5.0 40.0 45.0 50.0 55.0 60.0

Bl 2.3-8(2) BRENERBETRO IBEIEE
(GRIAVEY—F S5~ I8 SiiE : fam)



6%

I (eps)

6. DK

26

2.3-803) BREAEXBRE TR X BRI
(RBV—F31 1)

5. K
4. OKF
. pH12. 5
. FL N ) A~ o~ j\__ 1
3. 0KF :
i
B I
: pH #EFH %
- j : 2
2. UKF
ﬂJ { | pHS
1. OKF N3
A R AT
D- BK/“L J'!_ N L I\ 3 ﬁ T Fas [ L 1
5.0 2.0 25.0 30.8 5.0 40.0 45.0 50.0 55.0 80. 0



0§

I {cps)

2. 6K

2. 4K

2. 28

2.0KF

1. 8K

6. 8K

0. 6K

0. 4K

0. 2K

0. 0K

%.0 .0 B0 0.0
28

2.3-8 () BREMEABHK THRO X REIHRRE
(BB —F 51 1)

50.0

55.0

0.0



18

I {cps)

2, 8K
2. 6K

2, 4K

2. 2K

2. 0K

1. B

1 4K

1. 2K}

1. 0K

0. BK!

0. 6K

0. 4K

9. 2K

0. DK

" IL __A; Pia¥at — /LLL R, N —_tN z
15.8 20.0 25.0 0.0 0.0 45.0 50.0 X

3.8 4
26

2.3-80) EMBERIEHBIE TR X REFER
REPITY )



KEBIA T DRELEFIIRONLE 57 NaCl HET TII Al OFIFHRIBENBRET
RIED T L o7eh, TORBERRETH S, NaCl HHER TP 1 lEHIET/ES
(o2, IRV TRTEEET I N iBENSCEET A LR, V—F T4
FOFERFEFTNEEZ LEESERT LA O LHERETZ I LPTE S,

@ EEMERAY, WY —FIAL ALy —F54 rDiEn
B2.3-T(BLT@ISHRLAEIIT, By —=#I4 MoowTid, 2L XA
TEWHETEREICKEAENRON, SRWOF P EHETRREIEZICEVIE
Mekol, AHEILY -S4 MeEAEIVILY—F T4 rOlBRIZBVTHIELY
—¥5A4 FOFD, PHEHETEREFEZICEVERE 2o 88 (3 7BIT
JAEY =754 M) &, R GEEV =774 8) X0 b FEERTERENEVER
BRONIz, TNII2VTIE, BROFFELIICDIREND L), v—FF/4 L LT
DEREDECHFEE LTV TEESRS b, RROY — 55 4 FIEBIHBENE
WOIK L TABMIE R — 5 A TH W ERRTFHAE v, 77, 3Ro XMERED? 5
b, AEMOY -2 BRBPLEEBLTIO-FTHY), Pr—THICPTEZ LD
b HEEVFH IR LVTREEND S, oM OBEN, BHEBRTELE~BEL
T B RV,

® V=FIL LI DEREDE

B 2.3-7T)IZRLZLH I, REMICIVEBIZBWT ML Y VYDFW, V—5F7F
A4 ML) PEERZREFMEVERIRORL, SOOI RS, PLTIVHV—FT
4 MEAH, NOFUEEOBREYIRTEAEYE LTOTMRERFS LI EAREEN
72e

® BEFOBBAE

#2.3-10 12, FHETROBRAGETRLZ, V=554 MOV TEAT Y Y TE
AT A BETERERE. YU Y IZ0WTHBICHT 2 TR E FREIR LI,
FEIAVLY =FF A4 Mo T, PHOBEHETOTREEICH LT, Na BLUSI
PEHEICH CGBRMCEBL T ZLAFTP5. £72, p HFBVEHTII AL &R
BICHEBLCWBZ L0 b, V=574 MEHO S, Al PERTA L, ThCIEL
TISHEENERD, REBHD Si, Al FRRGICERLZLOLELLNE, &
BT LEHOBRERERI VY —F 54 PTREATH., WYPEHED 10wt 57
BEThb, INODBEWRENORLERIIGHDNa, Si Th oI EAWBER, V-5
T4 b5 DERID b b0 1T HMND Do

—H FREWY — 794 bR SURK b VY V200 T, DHOEMTOTEEE
&L PR OREFOTELESSAENLTEY ., ANMICERL TS - & 5H

22



€5

#2310 HERFOHRES

R b gy

pH

WHASImES
{mol/1}

FIHINaCHREE
(mol/1)

NOFUTERFIEL-EEOETEOZEINE O

MNa

Al

Si cl FiH

BRIV —FF1+

BfE

88

60.0

01

15

SRR

1325

13

614

125

0
1]
0

2143

104

88.2

mRE

0

<01

112.7

8 P(3IE-3) 0 55.0 07 -
o (2 56-3) 0 185.2 0.2 - 1

fEH6.1E-1)

55

KEBRIEV—F 51+

T |

1]

04

21

0

IA

(L)

ARV —F51F

0

12

09

Hhtlg

H

B2 ES S

ESIRE
{mol/T)

FIHANaCIB B

BEIELILEOEREOBREEHE )

Al

Si

B

Mg+Fe

KLY

@A)

(mol/B

o 19

0

<0.1

1.0

1.0

<03




bo p HERHIEWEEIIBW TR, Al OBRBER LA ZVAIRIIOWTIH Al BR
DBEBEVEVD, AP CTHILEREL-TREEND L,

@D HERPIBIFLEHOEE 25U 2 KLY DO ERK

2.3-8(1)~G) ISR L7z & 9 ic, EMENERERAZIC, BHOXREFENL Y —
FSAMBEPIM Y VRHELEELTBOTRELFEL TS LS5,
72 XBE OED IS 2 REWOERIIHR E N2 d >0 25, K 2.3-8(1) @ NaCl
HERCBT 2 XEEFETEIABRRTHOBEMRIINCI 0¥ -7 BR G BN, Thid
SHEBERTENHCHE L T RBRER DO NaCl PR HEBRFICRE LA D EFERS
hohs,

54



BV BAET — & T L 2R EE L ERE O

AR D XERATIZ R LA L9 IS b Y —#F 54 ML TIRBERICBOTRARET— 4
BEELE, 2Tk, BRIEBT 38N EF -7 2 AV TAKEBRICH T ABEMEDHE Y
177, '

@) Y—F T4 OB T B EEERORE
P—=FFA MCOWTTROBMEISEZREL, ZORSICEIT3ERABH R F—
DEL» L EHER 2R,

Nag(A1Si0)Cl, — 8Na* + 6AL% + 6H,5i0, + 2C1° - 24if | 3 2. 3-5
FlEBEOBERICHWER 2.3-5 OF{LEEOXF T AOEBERBEB R L F—%2 K

2.3-11 lZR L,
DR 235 BT 3 BRZRAX—DELI

A6% = {84G;(Na*) + 646G, (A1*) + 6.6,(H,Si0y) + 2G,(C1") - 246, (H")}
- AG6;(Sodalite)
= ~13142. 876 - (-12703. 740)
= ~439.136 (kJ/mol) X 2.3-6

Zh iV BRSO FEREIT
In Kyge = 1/2.3038 X log Ky = 0.434 X (-AG% / RT)
= 76.91 = 2. 3-7
LR, ‘

F2.3-11 VEEHORBICAWERAET -4

v [EReE T
Nag{A15i0,)¢Cl, -12703. 740 Komada et al.'®
Na* - —261.906 NUREG/CR-4864%
Cl” -131. 228 NUREG/CR—4864
AL® -489. 530 NUREG/CR-4864
H,Si0, ~1308. 000 NUREG/CR-4864
H* 0. 000 NUREG/CR-4864

55



(b) BEEERHE

BREOHBIMRILEHEZ—FPHREEQEZHAWT{Tot, Y—& T4 LIS
DICERDOFEHHERL. & VR EREDLS O 2B Y £ L OOBEMETEICA
WHNEBAET —F_—Z WEER L, _

R pHAROUNIEIEPOSIBEEZ AT A—FILER LT, V¥ 74 b EERERIE
B L L, FEOREICEMSE L 05 RROTHRBEZHE L, 2R, KAHE
RWTH 2 REMEOLER, TROBEREM»LORBIIBRSLTWRY, TOLED
AR RRREEENREBCH 3 HA b5 5, BT, S, Al KOVTIRMEEYOBRE
ERRIZE Y ERBREZEZ THEEEH IR, ZZCRERDICELTEETDOZ L
MTERVBRREFBEE 2, TORBRAEETDILELE,

V—E T4 b EDOREHELT D THEREEEE 2.3-12 LR LT,

HEORREZM 23 9(DBLV@KEZF7IZLTRLE, ETHROBMEIL. p HI~
10 Bl kicd L LR BEMA R b, FHOBREFO i BEFBVESIIEMORT
ROBMEPET TP H -7, ZOMEEZEIH Si BRE 1X10" mol /1 D& EIIXH
EThot, El, IO Na BEREVES (X107 mol /)D& &I, OTREDOE
fREEVE 1 A—FRERSTIERSR LR,

#®2.3-12 BRENROUHRERY

EE R s
5~14 s
oH (A 8~ 13 TR ) T AE
Eh (mV) +200 R DO ERAERERIEME L D IRE
0 (mol/1)
e o o 1X10% (nol/1) G A=
TRBRE STRE | 150 (no1/1) (AR AR 2 )
D3 &MHE
0 {(mol/1) .
IR Na BB 0.5 (nol/1) ISt
- g (AR B % 5 1)

56



= = FHASI=0, Na=0 (mol/I)
= = #HASI=1E-3, Na=0 (mol/|)

J—y
>
—_
[ ]
[ =]

~ Ix107 —  RBSIIE, Ne=0 ol /1) [
% e $NERS1=0, Na=5E-1 ({mol/1)

E1x107 ¢ -

i

=

g5 1x107% :

Cl

1x107 E

1x107%
8 9 10 -1 12 13
pH
=« A8 1=0, Na=0 (mol/1)
15100 = =  ¥MBSI=1E-3, Na=0 (mol/I)
—  {IEASI=1E~1, Na=0 (mol/1} | |
. 1x10—1 RSO SO E.E ................. E .................
= i ‘ -
g -le 0-2 ....................... E.%ﬂl--:ug‘:.:‘" .....
goia ™ - ";‘ - :
g 4R TR TR :
gﬁg 1X10_3 __;__:'-‘“-?‘- ............... :; .................
:
1x10—4 .............. R SRR f. ................. : .................
. Na
1x107° l l l :
8 9 10 11 12 13

RI2.3-9(1) V=454 bOBREHEER (L Na)

57



LELLEELL]

LI} IlIlllI

]

1
|
|
|
!
|
|
|
|
|
|
]
1

=« #HASI=0, Na=0 (mol/I)
- =  $NHASi=1E-3, Na=0 (mcl/H)
— o PIHEASi=1E-1, Na=0 (mol/l)

— HHAS =0, Na=BE-1 (mol/1)

10 11 12 13

= - FEASI=0, Na=0 (mol/I)
~ =  $MHEASI=1E~3, Na=0 (mol/I)

- FNEASI=1E-1, Na=0 (mol/[)

| —— #IHESI=0, Na=SE-1 fmol/1) |- SE—

T 1 T

2 3-8(2) V=54 FOBEEFEER Si, Al)

58




(c) EERIE L DFHEME & DI

Q&Y —FTA4 MIHTHHEBEEY —F T4 FOERED LB

BY—FT74 MCHTIELROBMEHFE L ZAMELZ LR L TR 2.3-10(D
BLO@IIZRLE, ' _

BRI Y —F T4 M ERMEE. HEELR KT ARRE Dok, —
F. RRERY—FF4 FOERMEICSWTIL, p HOEME & b IC THREETEM
THEMIHEE L AEOEMEZRLELON, THREERFEEICEATHLA—
F—BEE R AEMNRS I, |

AR L7 & 9, REBEILY —F T FORMEE SRy —F 71 FOfRE
@Emﬂiéﬂ%%%%éa—%%M\%%%@Ewﬂ%@%%gwﬁéﬁﬁmwm
HERBTHHE LBENMUALERETIHE TR, BREN-ERLR2WESLH D,
TARIEERES I, RO L WEDOBS IR IR A »1D Z L IREY
HIThb, AFECBVTH, REBRA, Ao ERPMEICEL WA, BBRIT
FEEIZBL TV RPoLTEELH 2, REMELEERYOT —F OBVIZ 2T,
icbFREABHAAEELH Y. SHROBEL LTHITERE,

EREY —F T4 P EBIENHEE L OBMRFE-BIZBELTH, RIFE
TH., 1EHFOF—F0HTHY, S p HEFHESE, T—FOFEFETOILiCL
DEDEBHREZRITILERED L,

@ LY —F T4 MCHTBHEBL AR VLY —F T4 FOERED S

B2 3-11iEkY —F 74 Mot T 2HBEBEEARI VLY —F T4 MHTDE
xR, ~e v RREORMEIRER L TR LR,

B —FF74 PO CLBEHEEEI VLY —F T4 b TIBEREBEL, p HAS
BOWREFIZEOTE, BF, ARavlby—¥ 74 hOFBEIREVLEOD, i
—EERHBE, LI LB —F 54 P BIERT S Cl OFEER O CICERMED,
p HOBME & HiTEMT 2EARH IO LT, ARI VLY —F T PhLE
T IidpHOBEME LBIEDTHHEMPROLONDG, ZHZ20WTH, GRa U
Y —F 74 MZERTBRREIGD Si, Al PIBIRHICEMB L-mEEL B 55, JRE
IREBETE RN,

THRERTPO S BESB VI LI 2BMECET, 2o CCMBBRP kT3
NaCl BERBRWI LIk 2BEEOETIZOWTHE, ThENGEE & ZREOEM
H—EuT L, _

p HEARWRHRET 23 V(LY —F T4 L O 1 DEREDHDIZ VTR S#&,
LVEMRBRHETOLERDDLELOND,

AMEORENCEMEL LTOHRTHDI IV —F T4 FOBEREIZON

59



== MHE: #HASI=0 Na=0 (mol/I)
=~ EH: MEASi=1E-3, Na=0 {mol/1}
= = I8E MEASI=1E-1, Na=0 (mol/1)
RAE : RARBY ~54

1x109 O
1 10_] E ©® EHME: ARMELYV—-F51 b
X = . : : B P
< _2' -
"g‘ 1x10 l; .................................. e o
N 1x1073 ; ---"'-":.:':"—-'!“:- ...........
M _E bl al T Bl che -l:: ——
I .:—- —_ ] - !
gg 1)(](]-4 AR SRS OSSOSO S O
- O 0 H
1X-|0-5 '? ........................................................................
- I | | [

=+ = TFE{H : $HASI=0, Na=0 {mol/l)
= = o MH{E : #IHASI=1E-3, Na=0 (mol/I)
— = M PIHEASI=1E-1, Na=0 (mol/I)

1x109 O Rl : RMBELY—FS51b

1

11W15 ® M : Ay —554 h
x107" & : : UM B
< 1x1072 N
£ - : o
ETT Btttk Aottt |

X ...............:..;.-....‘._;...-:—-................: ................. E ...............
il - ! 5 i o)

ah
i

[

-lx-lo-d .:O ........... ',: ................. : .............

Al

1%1075 ................. ................. _________________

LILLALL

1x1076
8 9 10 11 12 13
pH

R2.3-10(1) HEME (BV—F54F) LRBE BEY—FS1H)
EDLtE (Gl Al

60



~ e = EHEEAE : $IHASI=0, Na=0 (mol/1)

= = REEE{E : ¥IHASI=1E-3, Na=0 (mol/I}

= = RHE{H: #IRASI=1E~1, Na=0 {mol/I}
O =il RV ~&54 b

ix10° ® i : ARy —F54 ~
R LRl s T A ————
T, O SO N | ——
_81)(102 S -‘.;—“____
E [ = s e, TS o
e T T A e S
M1X10 ; . @)
%]XTU_‘J E,O T DY SIS PSRRI
1x10-5 -E ................................ R P TSP
1107 ' ' ' :
8 9 10 11 12 13
pH

=« = R $DHASI=0 Na=0 (mol/I)
=~ = o MHE{E: FRESi=1E-3, Na=0 (mol/I}
A : KRS |1=1E-1, Na=0 (mol/1)

KAE : KA — 554 b
RPE : SREEV-FZ1 b
E ; ':- -
- '-—-'-l"‘?" - .-:“?:: = —-
-— : :
__'___':__:-" ..... R RN R RS T B O
O !
------------- TN SN UUONS FOUSRES USRS SRR
| i 1
10 1 12 13
pH

CB2.3-1002) 3EE (V-S54 &RAME GBLEV—FS1 )
COEEE  (Si, Nal

61



=+ = RTHME : MEASI=0 Na=0 (mol/I}
= = HHHE: FIRASi=1E-3, Na=0 (mel/1)
= = I3 : FIHASI=1E-1. Na=0 (mol/I}
O ®ipME: BEI LY —FS54 ~ GIEASH Na=0)

1x10° E ®  REME: AMIAILY—FSA b~ (SIHESIfE Na=()
S ‘IX]U_I = .: ................. "' ............. : .................
o : s | | a
E i : ;
IXTU'—Z é- ................................ ?a: ......... '- _..-
.M _:. 1: - _——:é .;‘ —
B ]XTU_:; ?_—_..-;15.-"“-‘:.*;* ....... o
% F -
: ?i'-é]X?O-d %T' ............................... ; .................. .o ......... foo .........
o 1)(‘[0-5 EE ................................ T ....................................................
1x10°6 ' i ' '
8 g i0 1 12 13
pH
- = MFEE : HIHASi=0, Na=0 (mol/1)
— K $1RRSI=0, Naz5E-1 (mal/1)
0 — '
IXIC F] O sumfm: aasey—s54 b (S Nas)
§1x1g-1 E— * R : ARAYEY—FSA b (HI8ESI=0, Na=0. 5lmol /1)
é i : g : :
1x1072
Y -
M 1x107 ¢
+ :
A 1x107
s
< 1x107
1x1078
8 g 10 11 12 13
pH

B2 3-11 &t (BkV—454 b)) LRE (SRIVEY—-FS54H)
DR (CIEZ)

62



T, B p HOBWRHITBWTHEIE Y —# 54 hOBAHEF—F LB LT, B
Fr—IRR LMo,

VY —FTA FEEEY—FF4 N T, V=T FOREFA XLET
CRRD. V—#TA b0 Si BIUALIZE W RSN TV S IHERIC SV T,
BRAA B, ARCHEAEZHAD TEBH, 3 UHELCOVTRA FUREK
S—E NSy FEND LRECHET DI LAR B TNS W, |

IDXIRBAEF—FZ LBV —FTL N avfby—F T4 hCik, BABH
ML HD, SBRIT. RO p HEBEHO A =X ADOBBA L Hic, 3o{by—4&
74 NEHOBAHRT - F OBEBRBICITVEREGO A = XA EHET 548
BH 3B,

63



2.3.3 MR TICBI 5 BAEAE DM

VBT MNRETNT M= U v h 3 REEL LTERT 2B BELRIET LE
ZONIRAFEHEHL. FORFDOLHEEEL, AMROKREE D LITHRET L, ®2.3-13
KEBET, AHEICBTARE, AAOBETICBY AEMEH A L IRk T & EEE

FELOHTRLE.

% 2.3-13 ASEETICBIT 2EMBEBOBRFREER

HETHE

AR DR

RERETICBT S
IEREER)

R~ & SRR

RARDOF e

REKRS—F T4 Pizon
Tk, BT OB
yi Al

NaCl £FEDRIEBWT
ty, Cl DA F 28z k
I oiTERsS R
oo,

AFEHBICLBI T
RoHEHERWbLD &
HEXINID,
RECHANERH B L
ZiXbha,

Y—FF 4 bOEEY
et LT ERS L
IRV T
HEUBERDH D,

— K. BRELCEILR
DEBLESEERTD
LERHD,

e LTO
LM

70 BEOERBICENT
. BHEHIZRGN 2 ho
7=

SHRICBITTAEE X
WL FHEENRD,

B & KRR OB
HOBNORFLE
W, BEERY L EHICHE
LTiE, BhEF—F
DB Y BN
W

FFaT AT e W

RFIRIC L HEEER
BT A

A FDTFEE |
Iz kA8 p Hib

ERELY—FF1 bid
pHEBLRZDIL2N
T, Cl oBEERLEFL
ool
ERaviky -7 4 F
BpHOLEREHIZI D
BRESED LE,

p HABWREFIZBW

RAEVWETREIE b 5 B,

Th, IVRDEMRE

BHEOBEAERM L F
fRic, LZEERERIC
mwawiky —#74
FEEHRLT, @pH
SHTICBIT 2EREE
DERMERLE

HEARFHH T AD
Bg

Na A 2 BiEFET HHES
X I OBEMEPIET L,
Cl LA F izl y
I ORBEER S AL

o,

HWKREDA A L BEER
BWRETLEEILF
T3, Y~=FF7A4
DRSS THD Na
BEETEHZEILEL
0. I OEREPEE
éhéﬂ

HMTKPIZER
T3 8i,Al 4 A
)2

PHEEE T S faAfnEs ik %
AniEEsinid | OB
ERET LR,

Ay —¥54 D
WRLR S ThH DT
BB TARFIZFOE
EndILiLY. B
RRERER T 5,

LTS, AlD 2R
S~ DO EBOREFA
HE

B

XEREER SRR O Y v
JAVEHARBRNSI Y
by —F74 FTREE
WZTETE

WAYRE T ORE Tik
RELFET D LHE
shd,

BREXRLSELEE
PEREBR AN

64




24 5RDBREOER
SURBBERMEL LTOY—4F54 rBLE M~ rOBBIaT2880OEEEZUT
o i,

O EEREAOERMICELT
AFRTIL, Ty —FT41 b AR L TERERNERRICH L, AR LEY—FF
A PRI VROEERICBOCERMEL VEVEE 2o, ZOARBLTHE., 4%, &5
RN R A REE 2RI TALERHB LEL BNB,
—J. E{biEE LTOMBAREIC W T, ATV TREEICHIE LS A
BRETHATLIZDEBLTHRNY, 3 Uy —F 71 FOARBOEERERE, Thbb,
Bk s LT OBERIL, BIEHDLORBORMEE, NENEEES CHELRIEL.
—HRENCHEESERH D FNEE LU,
BENEOH 5 BEEGROERFEL LTI,

HRTFTTORY F7URETH 2 &2 % 55k

(Z2F =<0, 05 LAF B (k& o> fERLAS AT 4E)

HEAEBESHE LTHWSZ LIZLB3E L

A MEE
ERHToND, ThbHEEROMBOMKEON LICEL TR, 3 vREKEL LTY —
FI4A PEAVWABRIIEERLR2TAIERL RV 2 RHBHETH S,
MY ACE LTI, I vEBREE LTOTEREE2RHT3I0E VS0 SR O/ER
T TRV, 4%, "B FUERL LTI URERD BALARDOEMOTEED &
OHERLETH B,

@ HEABEPAIC 3 CBESEAR I B I L T

AR TSRS TS TS LTEBEEICERLE, Y—F54 Mo
TILEES, XM, M=) L ZonTHRRDE B CEBRE S REB L,

RO £ 312, AL CRRBBM R RRER & XET P& T COBRME
RBICEE X b BB T, Y —F T4 MIREILHFEE LEMaFIc 25 2 L RS,
BERLIEEY —F T4 MoV TiE, BEDORAEF—FZhbE e BREL B <
—B Lk, LAL, FFECORUERER 1AL bhnkdSigp HIETEHEZE L-EA
LRBRLEMTIZLILRYVBNF -4 LOBAMEAREL TV LERH B, a vy —
F74 MEOWTHEAT - FIIEE LRV, p HAREIIEWRE TR Ly — 4
74 N EHBREVEREEZTRLELOO, p HABVWBE CRERECETARIVEHE
HERARDEMERLE, £oT, a0y —#54 MTOWTH, BAW%F— 2 00E
BEDT, BpHEE T CORMA N = X AR BRTELENH B,

R —F 54 ML TRERY & iR L TEWRREL T L, Thbirahs—

65



FILAHEBEELERLTCHA—F CRVMETH oz, ZRHIZ2WTH, Al &L XARYO
R, FREHERERE OZ UM, 2REVOERESOB AN LT —F OMHE L BIER
TEHENERDH D,

F= ) AZOWTE, 3 TEEZRVAATE b~ ) L OEBRBOERNTIRIZ o
BIBVWT, Y—F T4 PERBOFRICLY 2 vEBREEFSLHEETILERHD L
DEEX LIS, '

@ MHBET CTOREMICELT
MSBEICBITE Y —F T4 FOEEMRIZOWTIE, DEBEEER L OLEAREEN
BB, PEBMREERIC OV T, ADE L & O ICEHLFOBEROFRIC L DR IS,
WABRBETICBIT D {LFHNREEII VT,

< BH

- AV MRETICR Y BT

o HTAREES F L RS
ZREZBND,
FHOFECE LTI, AFED 7 0 BMOBEHRRICBVWTRES L LTOERIRES
Bighol, pHOBRWBRETLEEIZEE L, KEBET M U ABRLOBERICH LT
Hh, VLY —FFA F RO I VHFLEREA O AVRRITEZ bR h o, BEDZ
LV Y—FTA MILBOEMICOREY  RECEETSIRESSH DS I LATRIN,
%%m\%%@ﬂﬂybémmﬁwﬁﬁ\mﬁ%@&%ﬁbt,é%m&%wﬁﬁwim
RBUCY—F T4 hOFF2IAT F o SRR ITWENRES L HBTILERD
Do

@ thoREH~OEMMEL LTOERAIKELT

AWETIEI vREELEL LTOY—F 54 bOBAMOBAN IR LED R, BEFED
Tkt 2 RS o EXBABIEBWITRET I F PEEFHEORRYDE L
F & LTORE, oM, {LFAREEXOHIREFTELEOCELA L LTOHELTON
TWd, ZhiE, Y—FF4 "B e raRZET T, AR, BAF - BRzETS
ERTHFEEBRICHLALZ ZERTELZLERNALELOTH S,

AR 2HEFRIC L AAFROBEL DD LMAF~ORALSEOREDO—
2L LTHITohs,

66



BI3E IVRBHEFEIEOE O I

3.1 BHETINIETI SBOHBBEEAHS
3.1.1 LB HEEEEOES
REANOHIE 2EEITH U THAES A 220121 11129 OFEEE&N S O %
RAMICOEVEMHETS (—EoESHREEMChAVEETS) CepERs
s, TOFEELT, 1129 2HE IR ITREHFENOREZNWVEL S MT
DEREZI—F 4 2T ULEN—F 4 7 BT, BlcA—F 41 7V E0nS,) 28EED
EH Py 7 AMP S B 2 5B BBBEEAEANTLETHD. ZOREE
BB, B 3.1.1-1 R THRIC, RSN SHRINBT MY 27 26 (B—REEE),
PIABETI—F 4 273N —F 4 278 GBREE), ¥4351 b i &ET
1129 293 (EE) €I UHRESN (E=E 0 3BEOBEERN SBRE
ncwa, |
FREAIL, 1129 OB CADEHR)ICEL TTFLORMEROLOTHYD., BRE
REBITHAEDLED I EITED. 107° [14E] UTFD 1129 OB HREEMICH
DRIETESRERERARTHIEVEETH S,
OHBEDT M I AMITEY, N—F 4 VN OBHNSAOHBENTES 2 &,
@ONR—F 4 JNOH—HEITE D, —E2 1129 BHBEREHTER 2 &,
CFRBEHEROBHF—~FEHICID. 2EOBHEGNTHTESED &,

3.1.2 (ERHBEDE LK
FEEANSKRHEINS 1129 BED TENWBHR R EEXF %, K3.1.2-1 1057,
EEOHTFABA “1~3" i3, BEOEEEZRLTEY. “1” 55 ECHEOREIC
HEBWERENTOR TR e SEBEEROBEMERL TVS, ARICRTHTAEA 1
B HITFAKEBAEET MUY AM EOEIERLTED, #BTFARI—F 1 > ZEIcE
ET5ETOBBERECIDBEDRZHEL TS, KT, HTFABA L. HTK
EA—F 4 YTBOBMERL TS0, HTFANT YRESEHITIET 2 2 TOESH
BICL 5 BENREZHEL TS, SISICKEIEELTHTABASICES &, BT
KBAEZF MO AT RREMN S 1-129 DEVBHAEBEN. N—F 1 YN
D 1129 MATNY T AKHEN S, . MTFAOBEEERNEADER A/ A DR %
DT THREDBENS 2 & T—H 1120 BHENERIN, HRELT. 1078 [V
£] LT 1128 OBHREEMIzHE DETT 5.,

LT HWTFAKRBASIEBWTN—T 4 2O MTFANNS—F 1 2 28,
RON—T 4 VI NVICEMTLETORE) £2tEEL. HTABAIOIOEANNE

67



(REAOBMERCIVER/SMOFEBIIEKETI) BV EBEINE EHELEZES.
112943 (t XN) EHMF T4k hs. A2E BEE01 (um) ON—F4
7 VAR 10 (em) EDBEREIZ 100 FO/NN—F 4 Y NFINEET S BIBREEO N 4% 100
ERB. TTTN=F4 7 OHFME, KT 10FEETBE, FBEEARPO 1129 14
1,000 FENMTTR4ICHEENS (ERHR 1077 [14] FER). ZORE Tiddsk
EHHIHFTESEBRET N v 7 AHOBHIC L BREENZATRICEE L ThAan
ZEMBR M I AMEER TS LS SINEEDRBIHETE S,

3.1.3 BRHBOREZHE

ZITR, ZESBREFERESICL A ERHRERRTEIDOEHIIDNTRL,
REEARUVCEEITNEZHREECOVTRET. EBHRERRTH-DICE,. FTiLo
HBRZ2TONREND D,

@ FUERENSHOBHRAR

® a-F4 IBOBRHRER

® < hUIAHOBRHRAR

@ < hUZAHEI-F 1 > TBREORESME

® I—F4rVBLIVEFRSHRAEHORSME

BEO~OR. ZESBBERESHTREMOEE S FIFITHYSL. @, G,
ZEOBMEFEE LM T ABEMORE S FVAITHETZ I ENTES. AWHETIL.
SR EEEROEF LR T HHOHE—T 2 —X uEMT,. O~Q0BH
HEBRIZBRDAEEIZIDWTEHRTS.

(1)FREEE

@3 vHRERH OB MR

I—F4 X TERHTRBAEZZTTHUADBEZHBEINEROFEHNSOD 1-
129 BHR2{EET 2 HHH 5 I TR OBHRREERT 5.

@a—54 LI BOBHRR

O—F 4 7B, AURASHATOBMEIELED, I RASHIB TR
B REESE A D OEELBEENELTVE I ENnS, BHERERELTSES
BERD B, T HFROBACHTZI—51 LV BORMERET 5D 0
BT YRAEFHNELT. I—71 YV BOBHRBREFS,

=74 VY BOBENEERD BEDORBEE LT, I—7 1 >V EOHR
WeNR—F 4 FREL BB,

a—F4 YHBITH. BERBICBWTREISEINEY, BEONS YEOEEN
FREEND T EHSEFETIEL. BHRICHT BRBORERE. T—74 > FHRK

68



ROAFEREZRET 2805, BHARELTN—F 4 2 TITFS.

@~ b I A ORHHER

BHAMET DYV AMZRSGE LB IEES U RERERELBET 220 0RR
3. FEZFOBREERTEERNTA—F L5, BREELTE, T Y I 2HE
&, AURBRHM+I—F 1 2 THM+EET N IR, IURGREM+I—F 4 2T
NI ZM (BEk) RERELASNS, ChbORBZHWEBHBRBROEMRIC
5o Ti, TRIERT 3DOF T aomhs, RR2TD L TORKMERICED
EEET DHENDHS,

a. BB MUV AMBEIZ L 5BHER | AR HRRIE. REE Gl 228
DHEHBBO TN ERBIRL TEBT B ENTES, RBELIEALEESE.
BEHEEINE WD, BEEGENASE]R (1EHLE) BoRRETIHER
HB. Xz, ZROUHEROFHSIE. BRERIKSWZOBERSMEESNS,
ZOHH. BEHFERRFNRT—F &2 D EEEE TR 58 gt - 50,
BREICDOWCIEERN & rH) TRETEREEZEXONS,

b, AVRRIM + O —F 4 UM BT MU 2 X ABHRRIE. BTt Ry
AMOEE BERO0.1um BE) /554 7 IOIMITRITZdDOTH S, Kidks
RAWEHER, EREMAKZVWEDBERRIEBEESNS 2D, ThU 7 ZHom
HERRELTEBET S ENMEERS, 2EL. WM< M) 7 Ao L it
SHERSREHER. BHRLEES 2D, S5RZMEHEEIL T, EAY FE#HE
OBRHFEBR THRAIN TW A BRIRTHRENy FREL EOFENEZLONDS, T,
SROMMEN (IUREH+I—FT 4 /M +HEET M) 7 R) 2EVWEBHR
BT, -5 7B N 7 XOWMKREE - BEDONT VEOEERTA
ENBD, AVREHRELERABEE, FENEBRHEEORENTIELRS.
AR, SR TOERT - YMENERTES,

c. IURREH+I—FT 4 UM+ MU M (BE)  ZRBRIT. TR o SFR
RERICED. REFOBHEREZS, EL. I—F 4 /M MY 7 AEE
WRHLUTWAHEEDHEZIENE. INSOBBIIDOWTHERT S ZEPELES
HEREREORCHEEEZEEZ BN E LEETRBOMBMNT ERS,

FHATHE. BBREEROFEENS LE a. (5L, RABREIHHRE &T3) ick3
AEEFRATS, 722U, BBEEOT M) 72 EAWESE. R TRES RS
HRHDIENE, BALETNIZLD, RHTERBFEKGERET 5728 OFHEN
BREPRBELRS,
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@)yRBREH :
TRU HEZBSOHBUS AT A TR, AINUTHICEA Y FRHESERAEIAT

WBZERE, EHNCHE pH & 13.3 2 S EHENCIZHFAR MR (%15, FREP
TidpH# 8.6) KEET 3. ZOHBEHFRICANWIBERESRMEE. Z&THEDE
RS, pH FEZIEE LA ETRFNEHE(LDEZFETEH, BLLEBHED
pH &FET—F (GEER) AT HEEEENS 5. ARE T, HHAROHES

X DAEOHREHEZERT 2,
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3. 2 BHRE

SBHBRBEEEOBRER TS 5 AVREE, I—F 4 Y VBBEUT MY Z AR
WTBHRREEMLE, BHRBE, AHBEREEL St FoRRENS BT S I
KBEUT M 7 ARAERET B2 Eic L VBB ET 25— ¥ 2RELE. THICE
5T, SEHBRBEIEOUS~OFEHEKD LE LT DN TRIT 3,

3. 2. 1#BEOBUYE
1) #E .

EFFEICFEI B ¥4 T Quantisei £t (K. B#L4 Monitor Science #) I U BB/ I Y
FOBEEBEDT 4 —PEUF A AT+ —2ER LA, TCTRRENEZOERE FOoF
FR&ZA L (UT HAp) QA A OBRETHBI LTS+ T IAp) Kk BEE
{LThHo7z. TNETTNFA I\fﬁﬁE"FiE%%{:%ﬁi‘é‘% EHFESNTWSIHTARESE (TIA
), Bl CBWTEEERIEYHOPTHORLEREOEVWEEMICB TS 2D THD.
AMBEERTHZERNRDEFHIROREFTHN B A THHHE T N=BE (Control
Release) WEREIND EEBEX P ETH D, E ROFTFNIA Ok ROF 1732 (HAp)
E79RAFCRRUET LT RE A - (FAp) REEHBRET THA KV BDRELTHERE
TEHRENERINTWS., ZNIEHNLEET /Y1 FTRERZTOLEEENET LERRO N RN
EFT3. LAL, I3TETATA b ([Ap) KRB ESRAICOVTHRERENEL., =
T OEMEN HAp BUINE DB ERBBEINNSWEFBINS T w{ET AT 1 b (B
T FAp) EEBEOBBHEEZRT LDV TIEHERNRINTWAR N, XKIZ JAp DS
MM ELTH [Ap DBRBEEOET. 174> REOMKN ST ORKRE T TORERE
DOHEGPHEL W EAEEE N5, Quantisci i, IAp ICEAEHITFROMRERICOWTER
BLUTWERENU EOMRENETERN - LI & SEBNZHMETZE AL TWRN, &8
FAp ROWTIHBHEAHERMR L T HAp 2 LA RERVGTER &5 T URK
HEF I FOT—F1 27, TRUZAELTORAERI LTS,

ZOEDERAETRIVEOEE/ILICHALTREDIVEOEFRORE MBI ZEAL

(BiRTBL 3 Ca-Ag-A BIEZ T b (Ca-Ag-A) A, OB FOEHREZEBHRED
FAp XiZ HAp Ta— MU TEHICOAEANREOHR T KEDEMITBWTHIVRNEBHT
5T EBERLLTIFEORNZT /.

INETORATERLZEAFEVICED. Ca-Ag-ARYEL T4 M(Ag HE 20mol%)Ht,
BEE 25°C, UHFDTEE 1,000ppm iBWT, BFE 4Twit%OF L XERIVREEFEERE
HTBHIEERHL. 35K ZOREANEMCTDAEZAY I AN—TTHBELRNT &b
S5EDATMEERZERL 2, £7 6 BELED TMOS(Tetra Ortho Silicate)lC kS5 U H 1
—hEIUBRRELYA T T Z & T, 350CORKMMAETH I Y RMENZEITHIE
ENSHZEbME L.

ZRITEN TRV EEPREZEBD D DI HHETTO TMOS &2 U a— hOFEE
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BREL. EROMBOITREHFEHNZISKED, DDOT My 7 ARERICIhS DI Y
KRBT DU w 7 AR —20%, BHENSZEZ2BNEL T, BREOEL < EWN
FRIA PRI E BT —F 4 VORI EERERLTVWS, ZOEDEFETIEIY
REELTTTF (Ca-Ag-A) “DOBREICLZVIIRET YA FOLBEI— MRERRIE
U, COREHOITREEBREZERT A ZEICIVEMMORE L ARSI EREATS
LEELlk. HETHEESFHOBREICERTET N 7 AMBTHERAC TNV hoa
—MHBIERICE ROF TN A b (HApl BEUHAp2) ¥ RT 7 A7 Y1 b+ (FAp)
BHBAZAORERERRL /.

2) EBAE _ :

PURRBTNREIA I HOVEA S M Ag 1 F 5K (FH#E 20%) L Ca-AE
EAZA M BOWUBDIAVHREZRFIRALZDO (BREHLEEICBT2IVHEOEEIR
28.1wt%) ZMW . Ca-A BEA T MILFER Cab.(5102)12.(A102)12 TEEINBTIVI
SV TP RESTLEYTH D, BUEROAREZIIR L 2AONARRTHDEEREICS
ADHADEDE (BEMER) EHREICHET 1 ERDEE (F—TLRE) 25T,
TEMICHEASNDMRITER 1~ 1 0 L OBRTH BN, WREHETRTHIETO. 1
~100uETORBRERETS I LAWETH 5. TMOS KL ZBEHRTOI I HI—F1
YTEEERS. 2. 1 -1 VT NVE[212HWETNAIA ba—F 4 > 7HEEE
3. 2. 1 —2ITFRY. BB 1EOI-F4 X FIZERTS TMOS ORI, £ L& Si02
DEARITREE Ag-A DEED 25%BEOEI IR LD CHELE. (ML ERFIE
WA DITRT.)

BONLERHE. SEMITXBHEBERETD L&D, RERXTADN (TGDTA) KKXD
BROMSHEERH L. EAEBRBREICBIZ2IVRSHFROEIIT. 2% X H45 (XRF)
KBTHIVREBOBELMNSHEEL . _

ELEXMIJAMRTHDE ROFTTNRYT b (HApl R HAp2) MMz 7407 /%
&b (FAp) DREFIEEZRI. 2. 1-3, 4RU5ITRT.

3) ER :

BWHTO TMOS ICLB 2V ha—b&ffoktd 51 % SEM 82 (3. 2. 1 —6
OBLTE) T35&, 2~3umD¥FAS1 FOEEZE., 0.1um ELTFTDIY HEFRAEER
LTWBONERENE. ZOUAE XRD MEOEETEN T 7 A THoz, HEOED
KRS, 2. 1—6@BIU®IC, Ca-Ag-A BEFSA FOBERLTWS, COYUHIT
—F 4 2TEFIA b, BIEEETNYA FO—-FLERBO SEMEES(K3. 2. 1 -
B () BLTOITRT . FNYA MIVF 51 FOREEEEES SRR, BELEFL S
METFE—ERBESETWAS Z Edtbh ok, —H. TG/DTA H47 (K3, 2. 1 —7) H»
BREUTOXIBERRELNL, 2<TI—FORWRE (K3. 2. 1-7@) Ti&. ¥4
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BHE3. 2. 1-70®) TR2EH. ThbbxEENE 320COHMET 21%. FL T 320C
N5 IO COHEET 10X DEEFLMRBDSNE. Th&D, a—F4 7R LoEBLDD
GURBEOVEWREEFTREINTWS &N 5, 28 00CUBROEREINRI—F
A4 T NOBAKEEITLEEZBOTHBENC &IE, BEOEDRAELEI—F1 > THE
(TMOS DD H) O TG/DTA LOKBRIZIVERLTWS, I5RTNAYA Fa—h
Lzae (B3, 2. 1-7() T —BEERIRBESHIAZ-TEY., YUARTTS
4 rI-PCEDEFTSA FOIVRRBESEFICTEDEND ZEBMHSM TR 2,
FERICBI 5 IVREEROEER. §I—F 4 > VBEEBITS XRF 077 7V
WEY, IKal & Ag-Kal REDBEN (LLFVAg &ERT) b EIfFo/k. 70771
D—flZEF3. 2. 1-8i. BEHU/Ag)DHEREREZER3. 2. 1-1ItFRT, IUVER
FHBRICBWTS VAg id 085 Th o, ZORBITUHI—PE. £ 100CTEEL ZHB
TH VAg=0.85 LIATERIFTLALED Uishofi. Th# 200CTHERT 3 & /Ag=0.79
R0 ZOROTNFA bO— PUERIERIKBNTIIIVREOELIZIE<EDLENT.
BRERNZIVREFERRERONG 2% Exok. BESBIEI Y- MEONESZHED
BHBBETHS.
RBSTEIVREEICHEEL Ca-Ag-A FRIIFHRTRE2LmOBOTH 5, FlMEHR
DIAVRBEERHLTIEEL 51 FORBEIINEINEEFELWI L ERS. SEOZOEMN
DEDITFERELTUOP CR). PQ CR). EV—00. 1~5mOAREFTA MEH
FREFHME L7228 1 p mEAF ORISR TIREAENEL ZOFA RS Uiz, RERMRIICROA
BOABEL A FOBKBEA-DIIHUEBELTB D SEUERINED RIS 3,

4) ¥&¥

PlEBHTOO—F 4 Y TBECBWTIVRERESER AgAREA T4 FOBEI.
B—REOMMTICL > THREND U AEEERS . £, VIV-FNEZHANVS
ZERXOTNRGA MERBON, TRIYA MR BZ3I—F 4 Y JRBENZITVREEF
BTHAZL, 7AYA MEE (BEBREECFORSZWIEOY RR) T8 (N#. mEL
BE) TOIVREEHFOIVEORFLZSRRITVEREM EELETNY 1 b EOES
HEHDBIEFENTH D, TG/ DTAORER (K3, 2. 1~7) Kb@BEHL5hDILIIK,
2EDTNZA FO— TR 70CHEETIVREELIIBBFTERN o &2 N-FIE
TR FREEHRCICESRERHN T00CEE). K> THEBR TR Y1 FoERbok
DHOMBRBRIEZREL TWAW,

LALARHS, BI—hEDH 2HOTAY A hI— Mok D I URESEIABIALEL
THED, IQIENST—FT 4 T/ BELZRVETIET, KOBETIVERERFEORNE
EMRERDENTRETHDEEILLND.,

74



5) GHEDME
TNREAPA—RZ2HIT I &ickD, ITVRREYS S bRBO I oREFENZII—-
RUOBRHIENTRES<HELE, LBLENS, I—F4 Y VHBT7 Y1 FOBRTHR
TH% Ca. P OBEHEN, AEGTHAHBRET YR AMELTOE ROF TN
1 RERBRLUTREWED, FAYA FI—-FORBOERBILETHS. TabE, 7/
4 bRIATRBFEN R EOBEATHNICDWTORE (U ha—hoa, U ha—
M+TFREA I, TR PI-FOHDSEEOI—FT 4 2V E2BLERBICOWT
DLE) . BLVRODF—RTNRYA FI—-bETFIDOI—F 4 PV HEOEBEL&EOR
RAECHBEEIND, ‘

B TR

[1] “"ESRERERWEIVERELTFHEOWE” (FR). BB, &HEE 8 JE
Wt SERZ. LBFR. HEXETFHELEL(1999). _

[2] “Sol-Gel Synthesis of Amorphous Calcium Phosphate and Sintering into Mictoporous
Hydroxyapatite Bioceramics” , P. Layrolle et. AL, J. Am. Ceram. Soc., 81 [6] 1421-
28(1998) :
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i-Zan/—l

U ERE
Ca-Ag-A

2 [A]

af——  Si(0CH3)4
(THOS)

<fl—————  NH40H (pH 9. 5)

B (iR, 305

S1k (90~100°C)

FiEEzid (11 0°C., 2850

B4 3.

2.

A2 00°C. 25

TG/DTA. SEM, XRF

1—13URERESELCa-Ag-AND UAa—F
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Ca(0C2H5) 2

B (2R, 3049)

ELOSHE (500rpm. 30®8)

FHER (110C. 2BM)

MALTE2 0 0°C. 2 K5

TG/DTA. SEM. XRF

BM3. 2. 1-22YA0—bLAEAVERSE
Ca~Ag-ADT7 NR&¥A b3~ b
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Ca-Ag-A
- l—q 85%XHIP0N4
C2H50H
{(Ca/P) =1. 67
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[ Ca(NO3)2 * 4H20 + H20 J

-

4——y EDTA + H20 }

{ Ca/P=1.67 } 4———— Na2HPO4 + H20 J

{ pH 10 }4—————— 10N NaOH agq. ]

90T £ Thnst

‘—[ 35wt% H202 aq.]
<§NEJZ 90C. 6 R

< IR THA >

|
Q@m, e E%%D
|

XRD

3.2.1-3 EROFIFNYA b~ (HApl) OERL
EDTA : Ethylenediaminetetraacetic acid, tetrasodium

salt hydrate,
( NaO2CCH2)2NCH2CH2N(CH2CO2Na)2 - 2H20
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{ CaCOs3 I

Qﬂ&ﬁ\ 1050C. Sﬁ@

<l —kEE >

[ Ca(OH)2 J
Ca/P=167
pH9 ‘ 8
< B ®mO>
Q@&M_ﬂ; 800, 3%F’>

XRD

5% H3PO4 + HzO]

K321-4 bEROFITNYT b (HAp2) DA
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I CaCOs
Q&Mf& 1050°C, 3 BsfE

< —Hh#E >

Ca(OH)2

4—+ CalFe

pHS }
{ < 85% H3PO4 + H20 ]

Qﬁ&ﬁ\ 800C. 3B¥PF‘>

XRD

X 3.2.1-5 Z)IAQFTNY1 b~ (FAp) DER
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AFE L)

L.

HE
B

2)
3

4)

5)

6)

2.

#BRAE

1)

2

3)

4)

5

6)
1
8)
9)
10)
11

THOS-NH3 RZHWTORRBEERICXZ U ha—F4 27

AVEEETATA 6.5 g & i-C3HT0H 5.5 ml ICIATH—ITHETBETHREL
7=,

ZHIZSI(0CH3)4 0.6 g ZMATEET 30nin K <HHIRL -,

S HIZNHI /KEEIET ol 9.5 ICAREE L/ H20 0.282 g 27 F L. 30 nin B THEL
205, 90 10COKIBITDT TIHBESTNTRRETLETISITHEALE,
110°C, 2 BefREiE.
BED OVZHEEGEDELE,

200°C 2 ReIZE ek (BREEE % 60°C/h) .

I NER LB TNRIA N I—F 4 Y

IFLIF A=), T8 ) —JNEELF 25— —T X ThA L,
ZO—TRy 7 ARCHELRE, BE A MI—ETRTART, BEERTER
Uiz,

E—A—RHN ST ATRES R4S gD ED, TFL 22U a—IL 50 nl A
THERLE. (Ca )

MOE—H—iCUSE 23 g 2HOED, TH 7 40 nl MR THERL .

(P #5)
CAMOE—H—IUAT— b LAETIEREYA I 169 ¢ 2MAT, BH—KH
BT 5ETHEELE,

¥ATA PADD Ca AR ERLANS, ChiC P HELLFOME-,

20 BB TR (T—D2 )

DB (500rpm. 30 BEARD T THHEaZS0Em LU,

110°C. 2 FEEtE,

BIED O EBEERDELE,

200C. 2 BERGZRE R (SRS 60°CT/D) .
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3.2.2 BHRABROEN
(DRBREHORE

ZRABAREROBRERTH DAV EREE, 0—F1 /BBRU<RY
7 AMOBHBERICOWTHU T oL St BEHE2EE L2,

(a)B H B : _

BHREBRRE L TH TR ERET2E81L. INCBORRIEL B—FedH 3
451 TOHTAKER Y, BBENEZNE0TAY NEEESBREERS. LML
BOS, FEBRTE, BHTHEMBOITE. AN IA, ULEMTTEED
RUBFEEZERTEEHET MY T ACOWTIR EAMNA D Z ENEEL W,
T, 4HOBBHT/KER T, AV UILNEENTED,. PR M5O
AN ABHICOWTRHEBOMENEL <725, #f- T, BHRARKICOWT
. KERDORWS O TNRFRE L. BHEE, MiAkR—Z&EL, pHETS
F1 MOBRMERTHRREpHELE, pHIZ. NaOH B THEEL, pH1
2. SEERTRILELE.

W) ETTH o

Bl LTI, AEOBAR L 2O LERITBEDIC, FRBRTH. &%
(BLEE 99.8%, 10X10cm,imm &) ZFE L7, Bk E L TSHERIAT 5
. BSRRREIZFIE T2 Z EXFRTH B, 2RB T Sk e2fIAT5 L
BERAPHONTUE S TR D 3720, SiR2HWE, RREBCEL TR,
FHRNCEIROHFEH 80cm?) & BLHHEKOETICDOVWTREL .

(c)FRABRIREE '

ARBEECODWTH, BERELE.

(d)yBtaE : _

HEEITOWTIR, METRER LT D 5 DofREe ANz,

QI vRERHE O—F+ > 5ED)

@I VELERHE (O—F1 > VEL)

@k ROoF 7Ny FHAPL

@t ROFI 7Y~ F(HAP2)

®7NAnTF NI h(Fap)

(e)RA B
AR, FRMELUTL A, 35-AELEN, IuEfEsk (o—54

YURD) ZDOWTHR. 45 ATH X TU L7 2T0, BlEKPO I IEBE

EOHLI—T4 Y TBOREHERER L. $-. BROBETOT YA -

=T 4 YTBEBIVE FOFTTNRY A FOBMERZRHET 2012, B

bRt 6 IRl B LU 4 8BBITOY T Vb ERL 1,
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(2) RHRER
(a) RBERE
B3 K322-11RTY D—T%ﬁﬁbt MEBREHIT, )ETREILZSR
iz TEER 3.22-1 1R L. M, RBCTORBERIIE. 1:100 & U7z, BRI,
MAREEEET 57-DBFREE lppm RFIZHELE Ar FHEEO S/ O0—7R
v 7 ANTEML 7z, BiEEEHL, IURMFHEELTEE 3221 ITRTI—F
4 THOORE, BEE 3.2221KR3I—F 41 X VELORBBIRT NI b
ELTEH 3.2.2-3 KARTAKBRY /T 1 bHAp2)ZH L. TURRSEET, &
BlzHsEDICHTRTHD, £, TrU A BEERICRFIR (200mesh)
TH5, B, pH1 2. 512 NaOH (FFfkad3s - (b2 8) THELEZD
DTHD. BrFEKUL. EhFtTREETENZHEEL . SFOBBEE TR,
FUROEE ZHITS5-OBBEBRICBEAM ZOHEBR U EREZHML. Ebh
BEZY—L7, RRESRIT. IVEORE LTS DT 7O EBOKREME
MUk, SBERE, SBRERE IE/ETN Frza 7Lk, BEER. B
ARBETEZTE 10,0000RICCRSHEERL 2. 3URRFEIZDWTI. .
BHLAEITHRICDNWTICP-MS THHE{THN., FAFA MZDWTIE, A
7 5% ICP-AES(HHBSE : 0.011ppm EATF), U % ICP-MSHRHERME !
0.024ppm BLF)THH L7z, & 3.2.2-1 TICRLAIUHEFHEUEREDS B,
6 BLTU4 SEFFIOFERHL. AUERRREOT M I IARSOBEHERER TS
DIZ, CaBLUVPIREBLEDDTH S,

(b) HBERR
B EE%3.2.2-2 BL U 3.2.2-3 1TRY, i, K3.22-2 icaTEEFE
NEOIAUEBRHBEOERNELLE, K 32231V TA, K32.241TU
OEHBEOERELERT. K3.2.2-5 121k, IUFHEHFE (o—1+FD) XR
DARY MVERT. EE 3.2.2-4~5H 3.2.2-6 IZiL. AUHKREFEOSEMEE
KT, CNHOERMNSLTORBREENS.
1) 3 UHRRRE
@ K3.222ITRLELDIC, I—F 1 X VNBEZREL I TRFFH@TE
R)PSOIAVHRBHBEROHO L DENS INET25FyORED LR
- ZRL. INEENRHEMERL .

ZNITHL T, I—F 4 Y 7LEE2LTWRWIVHEREFHOTER»
SOAVEOBMRIE. I—F 4 7 NBEEHELEDOLD 3~4HiH<, O
—F 4 YTUETE LB AVRACADSI RN ERE E N/, AL, L
RDEINCI—F 4 T EZE L= 3RS S 023 HER
kD, 1DAXVLINEOARHEEOEL LS FEED, Lok,
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Q@ I—F4 VROV IVAORYTHB T BOWENL., & 3.2.2-2 ITRL~E
KO, FEICL 0 Pmoll BETHEML, TOEBO3IMNATIRFFREL
THY. THRECHBELTWARTIEI ., M, 71 BREDHHIL.
ICP-AES TiTo /2 bDTH 3,

@ E3.22-3BXUMI224TRKTI—F 4 > IHOTNYA ORI THS
ANTT A, ) OBHIZOWTRELE, BAEOBHIcDWTIL, SisE
(6K, 2BYDF—FbWAELE. U, #8210 *mol BETH
HU. ZO%O3ME TRIEERELE. Zhic LTy AL, B
HRCHEVICEVERERL. 510, 3MAAOBEIR I NEDBES T
BLTHIAO I BEETHILE, 2N, O—F 4 2 7M7Y A R
DAREFORRS DS U T ASE Y, £, —BEBHLEANL LT LD
BB, BIERICE S DO EFEI N~
=75 AN TLABIOY VBEZHETE &, AL ADFNE 2 i
EiEY. BER. %8 95%3.3-3 OEBESEERELI0S. AILIYA
KOWTHE LI, UMDV TRAHELSBE>THED, 7Y A FEULOR
L e 5 OEH O RS TR,
LREOHREZHERT 2/, B 3.227 IRTESIT. IURENH (o
—hMED) KOWTXRDHAEEEML /2. XRDARY Mlicd3aL 51z,
FEZNEEMRIE, Ca-Ag-ABETS1 FOBRERE L ROF L TR 1
h&Ro7e, TOMOERIIOWTOREIRENT, o T, BRBRERY
IKDOWTS, WRTERDSE, |

@ BH3224BLUEFHE3I.2.2-5ICTVRSEOBENDS EM&ETRT,
U RGERE. Ca-Ag-A BEA 51 FOMHENRI—F 4 OBz LD
BOHN TS Z &R ENE, FhiCHL. BH 3226 IR TRERT
BOITREFEREEHET 5 &, BT Ca-Ag-A BEF 51 O
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#3.23-2 HBREBERAVRERE)

R ErA No. | o—F | =mmm | Ca P S
| @em) | (mol/) |_(ppm) | (mol/D | (ppm) | (mol/D § (ppm) | (mol/b)

i B EEHE 7.1 18E-04] 6.4 [21E-04
2 - 8.1 20E-04| 69 [22E-04 -
3 485 080 [20E-05] 9.2 |3.0E-04
4 -} _ 072 | 18E-05]| 9.2 [3.0E-04

AoEGREE]L 5 178 | 00049 [ 3908 023 |[57E-06] 11 |[34E-04} 48 [ 1.7E-03
6 00041 | 32E-08] o018 [46E-06] 10 [32E-04} 49 | 1.7E-03
7 37 A 055 | 43E-06] 0074 [18E-06] 95 [3.1E-04} 37 | 1.3E-03
8 055 | 43E-06 | 0055 | 14E-06] 95 |3.1E-04f] 40 | 1.4E-03
9 14H 27 2.1E-04
10 i 34 | 2.7E-04 —
11 34 H 840 | 6.6E-03
12 1000 | 8.1E-03

#3.2.3-3 HEBREBREENIAH)
EETES No. | #Rk | =mAim Ca P
1 (pm) | (mol/D | (ppm) | (mol/D)

13 48F5M1 | 0028 | 7.0E-07 | 0527 |1.70E-05
14 Jermgvrnse] 158 0029 | 72E-07] 1.7 5.6E-05
15 (HAp1) _ 0026 | 65E-07 ] 1.6 5.3E-05
16 3R 0013 | 32E-07] 22 7.1E-05
17 0039 | 97E-07] 28 9.1E-05

<R RE | 18 14 H 029 | 7.3606 | <0.024 | <7.8E-7
19 | ernsvzcadqr 036 | 9.1E-06 | <0.024 | <7.8E—7
20 (HAp2) 378 | <0011 | <2.7F=7 | 0.096 | 3.1E-06
21 <0011 [ <2.7E-7] 0070 | 2.3E-06
22 148 0.057 | 1.4E-06 | <0.024 | <7.8E—7
23 | Fndnrnedr 0092 | 2.3E-06 ] <0.024 |<7.86-7
24 (FAR) 378 | <0011 [ <2767 019 | 6.3E-06
25 <0011 | <27E-7] 022 | 7.1E-06
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CHEMVAL 1§ # ( CHEMVAL Project ; Critical Evaluation of the CHEMVAL
Thermodynamm Database w1th Respect to its Contents and Relevance to Radioactive
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A 7 VigHEB A B L 72 PHREEQEGO RANFT —F~—2 (A 9 FFERK ; gw_tdb)
L&ﬁbtottb %Hﬁﬂ\mﬂﬁfr &kowrm BRI ERSETOELD
THY. IEIUD?’“%J#%%GuJBb\'C HiER L, £, Ziii%‘ﬂuT'ﬁ‘ Chloroapatite,
Fluoroapatite F‘ilﬁlﬁbuh:lbb\’f?i%& LTV \7)= FER A ITE LTERA L
HLOTHD, $ﬁ§fﬁmLt%b}Tfﬁﬁ—R%ﬁﬁK%ﬁ?5°e_
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T A5 A K - o BBREGE. oo Log K TR, H:’l-ﬂﬂ-
Hydrosyapatite | 5Cat+ 3P0+ MO H . . 38,5685 CHEMVAL
Ca(PO),OH L :_ )
Chlorospatite |~ 50a"48POS+CF - | 66150 | CHEMVAL
CayPOYCL i T - R
Fluorcapatite |~ - = BCa™+3POS2+F - [+ -68.090 CHEMVAL
Ca(PO,),Cl ' B T B o S
Hydroxyapatite 5Ca’ + SHPO,= + H,0 - I 542 | PHREEQE #J I A0
Cas(Poa):xOH BohEET—&
PHA S S
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LB C 25 # 3.2.2-1 0EREM

pH - 12.5 # 3.2.2-1 D pH EH

Eh mV -312.3 T rRE (=76 0,191, 236, 310.5, 499, 793

_ R tESE. 6 AOEHEL L,
Fe(TOTAL) | mall 1.0x10® TFRETRARICEIERE, & (0 ) OREEL/7 A
—# L LT-3123mWVIZiZE T HBEL R~

Na(TOTAL) mol/l 0.03 pH=125 Y DBEFRELE,

b) 7554 b OVSHREE
RIEORFEMICESE, 754 MEDOBMEFE 1T o7

HEOFKREE

3.3-3 277 ¢, Hydroxyapatite @ EERHZ 3517 3 Ca BEIE 1.09 X 10 (mol/1); CHEMVAL
~1.29X10% (mol1);PHREEQE & 729 . P EEIT 6.55 X 10%(mol);CHEMVAL~7.72
X 109 (mol/l);PHREEQE & 7425,

# 3.3-3 BAREREHR

- FERB E (mol/)
g | T A M Ca(Total) P(Total) Cl{Total) F(Total) L
1 Hydroxyapatite 1.09%x10% 6.55%10% — —
Cag(PO),OH
2 Chloreapatite 2.19%10% 1.32%10Y 4.39%x10% -
| CaxP0,Q :
3 Fluorcapatite 1.32x 10 7.94%10% - 2.65% 10
Cas (PO ).F
4 Hydroxyapatite 1.29x10% 7.72X10°77 - -
Cag(PO,0H
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2.1 BHBBT—%
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] T BHER MRS E R BE (VG5 U—pH. Eh (50E) FEETR
B/ LuFNg EREEE pH  [IRINCUR ] WHASURE Egﬁ'ﬁ i ci Na si Al B Mg Fe oH En | xrRD | sEM
Si-8-1 1 1049 | — 174 | 7236 | ase — — — .91 21
Si-8-3 3 1649 | — 204 | 6666 | 365 — — — 9.85 19
SI-8-7 7 2157 | — 224 | 6104 | 289 — — — 9.67 73
Si-8-14 14 2057 | — 237 50.2 182 — — — 9.31 40
SI-8-78 8 28 2699 | — 250 1 4676 | 108 — — — | 962 30
SI-8-56 56 7533 | — 258 336 0.68 — — — 9.47 13
S1-8-70 70 2508 | — 268 | 4229 | 046 — ju— — 9.1 81 10
Si-8-n2 77 7568 | — 280 | 4236 | 043 — pu — 921 21
SI-8—pH = — = — — — — pu— — — —
St 1 4211 — 159 | 9128 | 028 — — — | 10096 7
Sl-n-3 3 4988 | — 81 108 0.55 — — — 11.2 4
Stn—7 7 5569 | — 192 112 1 — — — .27 56
Stn—14 p— 0 14 5.2 — 207 108 1.59 — — — | 1115 | <&
Sl-n-28 28 6324 | — 218 131 223 — ju— — 11.64 18
S-n-56 56 7995 | — 230 112 292 — — 174 | —27
St-n—70 70 108 — 239 145 314 — — | 1135 46 Ol O
Skenn? 0 77 1045 | — 252 | 143 2.96 — — — | 1146 | _—t1
Sl-19-1 1 24932 | — 179, I 115 152 — — — [ 1246 | -15
SF12-3 3 8122 | — 194 | 125 9.27 — — — 1248 76
SI12-7 7 6323 | — 205 127 1162 | — p— = 12.5 25
Sl-12-14 125 14 6424 | — 217 1 122 1096 | —- — — | 7239 | -m
S-12-28 - 28 643 — 247 ] 144 1383 | — ju f— 1273 | <28
Si-12-56 56 7205 | _— 264 | 123 1378 | — — — 1256 | =35
SI-12-70 70 6876 | — 250 .1 156 1584 | — — — 12.32 8 <X e
SI-12-n2 77 7427 | —— 1 786 154 15.31 — — —— {238 | _—28
~Sln—h-1 1 3235 | 8340 | 12600 | 7426 | <0.1 — — — [ 1044 13
SEn-h-3 3 3761 | 15800 | 12400 | 9137 | <01 — — — 10.66 44
Stnh—7 ) 7 4027 | 2310 | 12600 | 100 <0.1 _ — — | 1082 25
Sn—h-14 Sy"_t;'!:f_'z‘.’d p— it 14 4397 | 16900 | 12600 | 97.28 01| — — — 11.84 =T
STnh=28 || oy 28 4858 | 19860 | 13000 | 114 0.1 i — — | 4116 5
Sl-n—h-56 56 5452 | 18000 | 15300 | 102 <01 — —— — | 1113 1
SFn-h-70 70 5534 | 20000 | 12703 | 128 <01 = j— — | 1001 23 01 0
[ ——— 77 4937 | 16900 | 14300 | 130 <01 — — — 1099 | 18
SIB-5-1 i 8279 | —— | 168 {iE 1.89 — — — 946 0
Sl-8-5-3 3 177 | — 202 101 372 — — — 8.74 21
SI-8-s-7 7 2349 | — 221 9159 | 486 p— p— — 9.52 10
Sl-8—s-14 14 24 — 222 | 7446 | 315 — = J— 9.45 3
SI-8-5-28 8 28 2448 | — 243 | 8146 | 3.9 = — — 9.62 39
SI-8-5-56 56 2395 | — 267 | 6581 3.46 — e — 9.45 -8
SI-8-s-70 70 2352 | — 250 i B78 3.96 po— — — 8.71 25
SI-8-5-n2 77 26.02 — 276 1 8023 3.21 — o — 8.82 -11 [e] O
Sk-8-s—pH - — — — — — — — — — —
“Shn-s-1 i 3.058 — 154 129 201 — — — 10.61 =
Sl-n—s-3 3 444 — 181 145 0.1 p— i — 10483 8
Slen—s—7 7 1738 | — 193 147 0.11 p— — — | {0s1 g
Skn-s~14 pap— 0 fain 12 5262 | — 198 150 0.16 = j— — | 1108 | =17
Sl-n—-s—28 = 28 5.796 — 218 | 180 0.23 — — 114 18
Sl-n—s-56 56 6.393 | — 231 147 0.3 pu— - 115 30
Sl-n-s~70 70 £.968 — 227 208 0.41 2 — — | 1109 18 O [C
Sln-s—n? 77 6607 | —— 250 205 0.08 p— = 112 —22
S 19—5-1 T 3055 | -— 760 ] 16700 | 1.89 — — 12.31 13
SI-12-5-3 3 4632 | — 168_ | 16800 | 352 Z p— — | 1238 9
S12-5-7 7 4026 | — 181_ | 16700 | 495 j— - — 124 =
SI-12—s—14 125 14 5725 | —— 163 | 14700 | 546 j—— p— = 1236 | -16
SI-12-5-28 ; 28 5685 | —— 196 | 17400 | 504 o p— = 12.49 3
SI-12-5-56 56 6.665 = 232 | 15000 | 6.31 T — — | 1233 | -12
SI-13-5-70 70 7438 — 255 1 17600 | 7.98 — — p— 12.1 8 0 [ O
Sic12=5-n2 77 6598 | — 287 |1 18800 | 8.2 — — — 1216 | =29
i
1 1GP-MS ICP-AES
GIc
Na  ICP-AES
Si  ICP-AES
Al ICP-AES
B ICP~AES
Mg  ICP-AES
Fe  ICP-AES

fr-23)




-2 (4)

BABEE BT R TRl (ppm) > UpH, Eh (SCE) LS T 0
BB YT ouas HHNaCLE U . .
No. || EEEE | et g | DHSRE] Rwmm ci Na si Al B Mg Fe o Eh [ xrD|sEM
(day)
NCH8-1 1 — 0.73 309 142 0.32 — — — 8.98 85
NCI-8-3 3 — 0.89 44 1.95 051 — — — 8.96 81
NCI8—7 7 — 0.94 437 2 054 — — — 88 80
NCI-8-14 4 — 106 452 173 051 — — — 8.62 66
NCi-8-28 8 28 — 142 5.86 156 056 — — — B3 234
NCI-8-56 56 — 142 732 199 0.24 — — — 873 125
NCI-8-70 70 — i3 762 22 05 — — — 8.36 82
NCH-8-n2 77 — 177 859 208 051 — — o 83 86 ol K¢}
NCI-8—pH - - — — — — — — — — —
NCl-n-1 1 — 0.66 307. | 202 043 — — — 9.41 101
NCi-n-3 3 — 1.9 742 665 0.7 — — 542 208
NCin—7 | Natural- . 7 — 0:99 488 2.3 0.64 — — 9.52 172
NCIn-14 | NaCl- — 14 — 0.92 327 272 179 — — — 9.51 60
NGn-28 || Sodalite W= 28 o 1.21 452 278 218 — — 948 183
NCI-n~56 56 — 123 53 259 175 — — — 9.35 90
NCI-n—70 70 — 1.38 573 73 201 — — — 9.28 98 ol le)
NCi-n-n2 77 — 124 65 76 215 — — — 936 78
NCIH12-1 1 — 108 | 1118 | 023 | 1247 — — — 125 =19
NCI-12-3 ) 3 — 2.99 1419 | 1157 | 1617 — — — 12.48 18
NCi=12-7 7 — 469 | 1438 | 124 | 1738 | — — — 12.51 —18
NCI-12-14 125 0 0 14 — 71 1595 i6 12,56 — — — 1251 —34
NCI-12-28 - 28 — 3.61 1592 | 1886 | 1601 — — — 1252 53
NCI-12-56 56 — 309 | 1653 | 2182 | 158 — — — 12.63 3
NCI-12-70 70 — 3.31 182 | 2165 | 1701 — — — 1235 | 18 | O | O
NCI-12-n2 77 — 320 | 2247 | 2i8 | 1836 | —— — | — 1242 | 21
SCln-1 1 — 56,04 262 2185 | 5828 | — — — 11.95 78
SCl-n-3 3 — 105 350 | 4398 | 803 — — — 12.11 11
SCI?_lo. ihesized 7 — 93.46 329 4855 | 8667 — — — 12.1 =30
SOln=14 || =V o€ 14 — 89.85 344 6075 | 8634 — — — 12.16 —34
SCn=28 J§ _ "o 28 — 103 460 62.31_| 9336 — — — 12.33 40
SCI-n-56 56 — 103 411 6084 | 8014 — — — 12.24 35
SCl-n—70 70 — 120 473 7515 | 0385 | —— — — 12 -7 O | O
SCl-n-n? P 77 — 23 608 7173 | 0943 | —— — — 11.75 -27
NT—n-1 e 1 — — <0.1 052 <0.1 013 0.08 <005 | 684 128
NT-n-3 3 — e <0.1 069 <0.1 0.4 0.11 <005 |__6.14 118
NT-n—7 7 — — <0.1 085 <0.1 0.16 014 | <005 | 7.03 50
NT-n-14 || Natural- 14 — — <0.1 119 <01 0.26 0.17 <005 | 137 116
NT-n—28_|| Tourmaine 28 — — <0.1 0.19 <03 0.22 018 | <005 | 781 185
NT-n-56 56 — — <0.1 1.15 <0.1 0.29 02 <005 | 705 220
NT-n-70 70 — — 0.36 087 <0.1 0.22 0.21 <005 75 171 (ol e}
NT-n-n2 77 — — 024 087 <01 047 073 <005 | 787 107
1 96,48 — — — — — — — — —
3 96.3 — — — — — — — — —
7 97.14 — — o — — — — — —
1-8 - Nal-100ppm=sclution (pH8) 14 99.86 — —_— — — — e —_— — —
28 9859 — — — — — - — — —
56 97.58 | -—— — — — — — — — —
70 98.25 — — — f— — — — — f—
1 96.47 — — - — — — — — —
3 95.9 —= — — — — — — -— —
7 98.03 — — — e — o — — o
I~12 — Nal-100ppm—solution {(pH12.5) 14 a7 95 — — — [ J— - R — T
28 9748 — — — - — — f— — —
56 9617 —= — . — — — — — —
70 98.91 — — — — — — — — —
it
I ICP-MS ICP-AES
cl Ic
Na ICP-AES
Si ICP~AES
Al ICP-AES
B ICP-AES
Mg ICP-AES
Fe ICP-AES
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CA

HG

NA

K

FE

BN

AL

BA

SR

40.
24,
23

56.
55.
7.
137.
8.
96.

60.
96.
62.
62.

95,

19.

80,
127,
115.
238.

59,
243.
239,
133,

50
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al.
11§,
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14%
106.
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CAt?
MG+2

NA%

K+

FE+2

M2

AL+H3
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SR42
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cL-

£03~2
504-2
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B{OH) 3 (AQ)
P04-3

F_.
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l_
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U44
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AME3
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¢5+
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SE04-2
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PB+2

RA$2
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PAY4

NP+4
NBO3-
PD+2

ND+3

z 45
SB 46
Bl 47
PO 48
AC 49
(W] 50
SPECIES
1
Ht 100
0.0 0.0
i10
2
E- 100
0.4 0.0
210
3
H20(L) 100
0.0 0.0
310
4
CAd2 101
0.0 0.0
410
5
MG+2 101
0.0 0.0
510
6
NA+ 101
0.0 0o
§ 1.0
7
Kt i
0.0 0.6
710
8
FE+2 100
0.0 0.0
8 1.0

1080.
154,
208.
209.
227,
247,

1. 000

~1. 000

0. 000

2. 000

2. 000
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2. 000
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0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

2. 000

9. 000

0. 000

0. 000

§. 000

§. 600

4. 000

3. 000

6. 000

0. 080

0. 000

0. 600

5. 000

5. 500

4. 000

3. 500

0. 000

0. 000

0. 000

0. 000

0. 165

0. 200

0. 075

0. 018

0. 008

AR

F s 8 L

N
=

L—\ &




9
N2
0.0
510
10
AL+3
0.0
101.0
11
BA+2
6.0
1o
12
SR+2
0.0
12 1.0
13
H4S104 (A
0.0
13 1.0
14
CL-
0.0
14 1.0
18
C03-2
0.0
15 1.0
16
$04-2
0.0
16 1.0
7
Ne3-
0.0
17 1.0
18
B(OH) 3 (A
0.0
18180

100
0.0

100
0.0

100
0.0

101
0.0

100
0.0

101
0.0

101
0.0

101

100
0.0

100
0.0

2. 000

3. 000

2. 000

2.000

0. 000

~1. 000

-2. 000

-2.000

~-1. 000

0.000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

6. 000

9. 000

5. 000

5. 000

0. 000

3, 000

4. 500

4, 000

3. 600

0. 000

0. 000

0. 000

0. 000

5,260

0. 000

3. 500

5. 400

5 000

0. 000

0. 000

0. 000

0. 000

0. 000

0121

0. 000

0. 015

0. 000

-0, 040

0. 000

0. 000

19

PO4-3 100 -3.000  0.000
0.0 0.0

191.0

20

- 100 -1.000 0000
0.0 0.0

20 1.0

21

L1+ 100 1000 0.000
0.0 0.0

21 1.0

22 :
BR- 190 -1.000  0.000
0.0 0.0

22 1.0

23

I- 00 -1.000  -1.000
00 0.0

23 1.0

24 FOR TCO+2 FROM NEA

TCO#2 100 2000 4,000
0.0 0.0

24 1.0

25 FOR Ut FROM NEA

Ut4 100 4.000 4000
0.0 0.0

25 1.0

21

Co+2 100 2000 2000
00 00

27 1.0

28 FOR ANE3 FROM BATTELLE-PNL
A3 100 3000  0.000
0.0 0.0

28 1.0

20 FOR PUH4 FROM HARWELL R12324
PUH 100 4.000 4000
00 - 00

29 1.0

4,000

6. 000

0. 600

0. 000

0. 000

0. 000

0. 000

0. 060

0.000

0.000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. e0o

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000



30 FOR CS+ FROM HARWELL R12324
cs+ 100 1. 000 0. 000
0.0 6.0

1.0

U
Ni+2 100 2. 000 0.0

0.0 0.0

31 1000

32 FOR SE04-2 FROM HARWELL R12324
SEQ4-2 100 -2.000 6.0

0.0 0.0

32 1.000

33 FOR ZR+4 FROM HARWELL R12324
IR+4 100 4. 000 0.0

6.0 0.0

33 1000

34 FOR SN+2 FROM EQ3/6
Sh+2 100 2. 000 2.0

0.0 1.0

34 1000 .

35
SM+3 100 3. 000 0.0

0.0 0.0

35 1.000

36 .

PB+2 100 2. 000 2.0
0.0 0.0

36 1.000

37 FOR RA+2 FROM HARWELL R12324
RA2 100 2,000 0.0

0.0 6.0

37 1,000

38 FOR TH+4 FROM HARWELL R12324
TH+4 100 4. 000 0.0

0.0 0.0

38 1.000

38 FOR PA+4 FROM HARWELL R12324
PAH4 100 4.000 4.0

0.0 0.0

39 1.000

0. 000

0. 000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0. 000

co

0.0

0.0

0.0

0.0

0.0

6.0

0.0

0.0

40 FOR NP+4 FROM HARWELL R12324

NP+4 100 4,000 4.0
0.0 0.0
40 1. 000
41
NBO3- 100 -1.000 5.0
0.0 0.0
41 1.000
42 FOR PD+2 FROM PHILLIPS 1938
PD+2 100 2. 000 2.0
0.¢ 0.0
42 1.000
44
NDH3 100 3. 000 3.0
0.0 0.0
44 1.000
45 FOR Z FROM PNC
i- 100 -1.0 0.0
0.0 0.0
45 1.0
48
sBo2~ 100 -1.0 .0
0.0 0.0
46 1.0
47
BI+3 100 3.0 0.0
0.0 0.0
47 1.0
48
PO+4 100 4.0 4.0
0.0 0.0
48 1.0
49 FOR AC+3 FROGM HARWELL R12324
AC+3 100 3.0 0.0
1] 0.0
49 1.0
50
CM+3 00 3.0 3.0
0.0 6.0

50 1.0

0.0

0.0

0.0

0.0

0.0

oo

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



61 FROM GRIGINAL

0H- 200 -1.000 0. 00g 3. 500 0. 000
-14.000 13, 345

3110 1-1.0

62 FROM ORIGINAL
02 AQ 300 6. 000 4. 000 0. 000 0. 000
-86. 08 134. 78

j2o 1-410 24,0

63 FROM ORIGINAL
H2 AQ 200 0. 600 -2. 000 0. 060 0. 000
=315 -1.759

120 220

64 FROM DRIGINAL
HCO3~ 21 -1. 000 4. 000 4. 500 5. 400
10. 330 -3. 561 107, 8871 0. 03252849 -5151.79
15 1.0 110

65 FROM ORIGINAL
H2C03 210 0. 000 4.000 0. 000 0. 000
16. 681 -5. 738 464. 1965 D. 09344813 -26986. 16
15 1.0 120

66 FROM ORIGINAL
CH4 AQ 400 0. 000 -4, 000 0. 000 0. 000
41,071 -61. 039

15 1.0 110.0 2886 -0

70 FROM ORIGINAL
H504- 210 -1.000 6. 000 0. 000 0. 000
2. 000 4.9 -5, 3505 0. 0183412 557, 2461
16 1.0 118

71 FROM ORIGINAL
§-2 400 -2.000 -2. 000 5. 000 0. ¢00
20. 735 -28.04

18 1.0 180 280 3-4.0

72 FROM ORIGINAL
Hs- 400  ~1.000 -2, 000 3, 500 0. 000
33.652 -40. 14

16 1.0 190 280 3-4.0

78 FROM ORIGINAL

No2~ 400 -1.000 3. 000 3. 609 0.000
28, 57 -43, 76

17 1.0 120 220 i-1.0

0. 000

0. 000

0. 600

0. 00¢

-38. 92561

0. 000

~165. 75951

0. 000

0. 000

0. 000

0. 000

. 000

1.

0.

0.

L.
563713, 9

0.
2248628. 9

0.

7% FROM ORIGEINAL

N2 Ag 400 0. 000
207.08  -2.13
1T 2.0 1120 2 10.0
80 FROM ORIGINAL
NH3 (AQ) 400 0. 000
109.83  -174.58
1710 1490 2810
81 FROM ORIGINAL
NH4+ 400 1. 000
119,070  -187. 055
17 1.0 110 280

82 FROM ORIGINAL
NH4504- 500 -L.000

120. 19 -187. 065

17 L0 110.0 28
87 FROM ORIGINAL
H2BO3- 200 -1.000
-9, 240 3. 224

18 1.0 1-1.0

88 FROM DRIGINAL
BFOH3- 200 -1.000
-0. 40 1. 8%

18 1.0 20 1.0

83 FROM ORIGINAL
BF 20H2- 400 -1 000

1.628 1. 63§
18 1.0 2020 11
30 FROM ORIGINAL
BF 30H- 400 -1. 000
13. 666 -1.58
18 1.0 120 20 3
81 FROM ORIGINAL
BF4- 400  -1.000
20.274  -1.785
18 1.0 130 20 4.
95 FRON ORIGINAL
HPO4-2 200 -2. 000
12, 350 -3. 83
19 1.0 1.0

0. 600

1-6.0

-3. 000

i-3.0

-3. 000

3-3.0

3. 000

1% 1.0

0. 000

0. 060

0. 080

3-10

0. 000

i-2.0

0. 000

0. 000

2. 500

0. 000

0. 000

0. 000

0. 000

4,000

0. 600

0. 000

0. 000

0. 000

0. ooe

0. 000

0. 000

0. 000

0. 000

0. 600

0. 000

0. 000

0. go0

0. 000

0. 000

0. 000

0, 000

0. 000

0. 000

6. 000



96 FROM ORIGINAL

H2P04- 200 -1, 000
19. 550 ~4, 52
15 1.0 120
99 FROM ORIGINAL
HF AQ 200 0,000
3. 170 3. 46
T 1o 20 1,0
100 FROM ORIGINAL
HF2- 200 -1. 000
3,749 4. 55
110 20 20
105 FROM OR{IGINAL
CAOHT 300 1. 000
-12. 598 14,535
41.0 310 1-1.8
106 FROM ORIGINAL
CACO3 210 0,000
3. 225 3. 547 -1228. 732
4 1.0 15 1.0
107 FROM ORIGINAL
CAHCO3+ n 1. 000
11. 435 -0. 869 1317. 0071
41.0 15 1.0 1L0
108 FROM ORIGINAL
CAS04 200 0. 080
2, 309 i. 470
410 16 1.0
103 FROM ORIGINAL
CAPO4- 260 =1, 000
6. 459 3. 100
410 19 1.0
118 FROM ORIGINAL
CAHPO4 300 0. oog
15.085  -0.230
410 110 19 1.0
111 FROM ORIGINAL
CAH2PO4+ 300 1. 000
20. 961 ~1.120
4 1.0 120 19 1.0

0

4.

4.

6

0

0

0.

. 000 4. 500 0. 000

. 000 0. 000 0.000

. 000 0. 000 0. 000
000 0. 000 0. 000
gog 0. 000 0. 060
-0. 289440 35812 75
000 0. 000 5. 400
0. 34546854 -39916. 84
000 0. 000 0. 020
000 0. 000 0. 000
00c 0. 000 0. 000
000 0. oo 0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

485, 818

0. 000

=517. 70761

0. 600

0. 000

0. 000

0. 000

1
563713. 9

112 FROM ORIGINAL

CAF+ 200

0. 940 3. 798
11.0 20 1.0

115 FROM CRIGINAL

MGOH+ 300

=-11.794 15419
51.0 110

116 FROM ORIGINAL

MGCO3 210

2, 981 2. 535
51.0 15 1.0

117 FROM ORIGINAL
MGHCO 3+ 310

11.397 -2.775
L0 110
118 FROM CRIGINAL

MGS04 200
2,280 1. 4
510 16 1.0
119 FROM ORIGENAL
MGPO4- 200
6. 569 1. 100
LN 19 1.0
120 FROM ORIGINAL
MGHPO4 300
15.216  -0.230
51.0 110

121 FROM ORIGINAL

MGHZPO4+ 300
21,066  -1.120
51.0 120
122 FROM ORIGINAL
MGF+ 200
1.820  4.674
51.0 20 1.0
125 FROM ORIGINAL
NACD3- 200
1.268 80911
§1.0 1510

1. 000

1. 060
1-1.0

0. 000

-32. 172

1. 000
48. 6721
15 1.0

0. 000

-1. 000

0. 000

1310

1. 000

1910

1. 000

-1. 000

0

0

A

oee 0. 000
000 0. 060
000 0. 000
0.0 1093.
. 000 0. 000
0.03252848 -2614.
. 000 0. 000
. 000 0. 000
. 000 0, 000
. 000 0. 000
. 000 0. 000
. 000 0. 000

0. 600

0. 000

0. 000

486

0. 000

135

0. 000

0. 000

0. 000

0. ¢00

0. 000

0. 000

0. 0¢0

0. 000

0. 000

12. 72433

0. 000

-18. 00263 563713 9

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

i

0



126 FROM ORIGINAL

NAHCO3 300
10. 080  -3.604
610 1 1.8
127 FROM ORIGINAL
NASDA- 200
0. 700 1. 120
61.0 16 1.0
128 FROM ORIGINAL
NAHPO4- 300
12. 636 3. 530
61.0 110
130 FROM ORIGINAL
KS04- 200
0. 85 2.25
710 16 1.0
131 FROM QRIGINAL
KHPO4- 300
12. 636 -3. 530
T1.0 Lo
135 FROM QRIGINAL
FEOH+ 300
-9. 500 13.2
§1.0 310
136 FROM ORIGINAL
FEOH?2 300
~20. 570 2B. 565
819 320
137 FROM ORIGINAL
FEQH3- 300
-31.000 30.300
810 Jio
138 FROM ORIG!NAL
FESO4 200
2.25 3.23
81.0 16 1.0
139 FROM ORIGINAL
FE (HS) 2 500
76. 250  -120. 280
810 16 2.0

0. 000

15 1.0

-1. 000

-1.000

1910

-1.000

-1. 000

13 1.0

1. 000

1-1.0

0. 000

1 -20

-1. 000

1-3.0

0. 000

0. 000

1180

4,

5,

0.

6

0

2

2.

2.

8.

-2

000

000

Hil

000

000

000

000

000

000

000

2 16.0

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

1-8.0

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

g. 000

0. 000

0. 000

0.000

0. 000

¢. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 080

0. 000

6. 000

140 FROM ORIGINAL

FE (HS) 3- 500
11937 -180. 420
§1.0 16 3.0
141 FROM ORIGINAL

FEHPO4 300
15,946  -3.530
810 110
142 FROM ORIGINAL
FEH2P04+ 300
22.253  -4.520
8.0 120
145 FROM ORIGINAL
FE+3 200
-13.032 10.0
810 2-.0
146 FROM ORIGINAL
FEOR+2 400
~16. 22 20. 4
1.0 110
147 FROM ORIGINAL
FEOH2+ 400
-18. 70 0.0
810 120
148 FROM ORIGINAL
FEOH3 400
-26. 63 10.0
810 330
143 FROK ORIGINAL
FEOH4- 400
-34.63 10. 0
810 340
150 FROM ORIGINAL
FE20H2+4 400
-28.01 3.5
B20 320
151 FROM ORIGINAL
FE30H445 400
-45, 4 44,3
B30 340

-1. 000

127.0

0.000

19 1.0

1, 000

19 1.0

3. 000

2. 000

z-10

1. 000

1-2.0

0. 000

1-3.0

-1. 000

1-4.0

4. 000

1-2.0

5. 000

1-4.0

-4,

2.

2.

kN

3

3

3.

3.

§.

000

2240

000

400

000

000

1-1.0

000

2-1.0

¢0o

2 -1.0

000

2-1.0

ooo

2-2.0

000

2-3.0

. 000

3129

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 0G0

0. 000

0. 000

0. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000



152 FROM ORIGINAL

FECL42 300 2.000 3.

-11, 55 15.6
8 1L0 14 1.0 2-1.0
153 FROM ORIGINAL

FECL2+ 300 1. 000 3,

-10. 90 10.0
810 14 2.0 2-1.0
154 FROM ORIGINAL

FECL3 300 0. 000 3

-11. 98 10.0
81.0 14 3.0 2-1.0
155 FROM ORIGINAL

FES04+ 300 1. 000 9,

=9. 11 13. 91
81.0 16 1.0 2-1.0
156 - FROM ORIGINAL

FESD42- 100 -1.000- 15

-7. 61 14. 60
810 16 2.0 2-1.0
157 FROM ORIGINAL

FEHPG4+ 400 1. 000 1

4.74 12.23
1.0 1.0 19 1.0
158 FROM ORIGINAL

FEH2P+2 400 2.000 3.

11, 85 5. 48
B 10D 1240 19 1.0
155 FROM ORIGINAL

FEF+2 300 2. 000 3

~6. 8 1.7
s 1.0 20 1.0 2 -1,0
160 FROM ORIGINAL

FEF2+ 300 1. 000 3.

-2.2 14.7
8§10 2020 z2-1.0
161 FROM ORIGINAL

FEF3 300 0. 000 3.

0. 87 16. 4
§ 10 20 3.0 2-1.0

000

000

000

000

000

ooo

2 =10

600

z-L0

000

000

000

0. 000

0. 000

0. 000

0. 009

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. 006

0. 000

0. 000

0. 000

0. 000

0. 0o

0. 000

0. 000

165 FROM ORIGINAL
MNOHE 300 1. 000
-10. 59 14. 40

510 30 1-1.0
166 FROM ORIGINAL
MNOH3- 300 ~1. 000
-34. 80 0.0

810 330 1-3.0
167 FROM ORIGINAL

MNCLt . 200 1. 000
0. 607 0.0
1.0 1410
168 FROM ORIGINAL
MNCL2 200 0. 000
0. 041 0.0
91.0 14 2.0
169 FROM ORIGINAL
MNCL3- 200 -t.000
=0. 305 0.0
91.0 14 3.0

170 FROM DRIGINAL
MNHCO3+ joe 1. 000
1L.60 -3.604
91.0 15 1.0 110
171 FROK ORIGINAL

HNSO4 200 0. 000
2,26 217
g0 16 1.0

172 FROM ORIGINAL

MN (NO3) 2 200 0.000
0.6 -0. 336
51.0 17 20
173 FROM ORIGINAL
MNF+ 200 1. 000
0. 85 0.0
1.0 20 1.0
174 FROM ORIGINAL
MN+3 200 3. 000
-25. 507 25.76

§ 1.0 2-1.0

2.

Z.

2,

000

000

000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 00o

0. 00

0. 000

0. 000

0. 000

. 000

. 000

. 000

. 600

. 000

. 000

. 000

. 000

. 00¢

. 000



175 FROM ORIGINAL

MND4-2 400
~118. 440 150. 02
81.0 340
176 FROM ORIGINAL
MNO4- 400
~127. 824 176. 62
810 3 4.0
180 FROM ORIGINAL
ALOHH2 300
-4, 9% 1.9
101.0 IL0
181 FROM GRIGINAL
ALOHZ+ 300
-10.1 0.9

010 3120
182 FROM ORIGINAL
ALOH3 300
-16. 0 0.0

10 1.0 330
183 FROM ORIGINAL
ALOH4- 300
-23.000 4406

10 1.0 340
184 FROM ORIGINAL

ALS04+ 200

3. 02 2. 15

10 1.0 16 L0
185 FROM ORIGINAL
ALS042- 200
4,92 2. 84

10 1.0 16 2.0
136 FROM ORIGINAL
ALF12 200
7.0 0.0

10 1.¢ 20 1.0
187 FROM ORIGINAL
ALFzt+ 200
12,75 20.0

10 1.0 20 2.0

-2

-1

2,

1.

0.

-1

1.

-1,

2

1.

000
1 -8.0
000

1 -8.0
000
1-1.0
000
1-2.0
000
1-3.0
000
1-4.0

000

000

800

000

6. 000

2-4.0

7. 000

2 =50

0. 000

0. 000

0. 000

0. 000

6. 000

12, 000

0. 000

0. 0G0

0. 000

3. 500

0. 000

0. 000

0. 000

i. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 600

0. 000

0. 000

0. 000

0. 000

0. 600

0. 000

0. 000

0. 000

0. 000

0. 000

0. 080

0. 000

0. 000

0. 000

188 FROM ORIGINAL

ALF3 200 0. 000
17. 02 2. 50
10 1.0 20 3.0
189 FROM ORIGINAL
ALF4~ 200 -1.000
18.72 0.0
10 1.0 20 4.0
193 FROM ORIGINAL
BAOHT 300 1. 000
-13. 358 15, 095
1110 310 1-1.0
195  FROM ORIGINAL
SROH+ 300 1. 000
=13. 178 14. 495
12 1.0 3 L0 i-1.0

196 FROM ORIGINAL
SRHCO3+ 310 1. 000
11. 513 2, 486
12 1.0 15 L0 1
137 FROM DRIGINAL
SRCO3 210 0. 000
2. 805 5217 -1.019
12 1.0 15 1.0
198 FROM ORIGINAL
SR304 200 0. 000
2. 55 1.6
12 1.0 18 1.0
202 FROM ORIGINAL

SIF6-2 400  -2.000
30. 18 -16. 26

1310 14.0 20670
211 FROM ORIGINAL

L1504~ 200 -1.000
0. 640 0.0

21 LG 16 1.0

215 FROM HARWELL R12324
103~ 400  -1.000
-111. 000 0.0

23 1. 000

104. 6389

1 -6.000 2 -6.000 3 3.000

0.000 0. 000
0,000 0,000
0.000  0.00D
0.000 5 000
4.000 5. 400
0. 04738549
4.000  0.000
0.012826
6. 000 0. 000
8.000 0000
34,0
6000  0.000
5.000  0.000

-5151.

0. 060

0. 000

0. 000

0. 000

0. 000

79

0. 080

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

-18. 92561

0. 000

0. 000

0. 000

0. 000

0. 000

1.
563713, ¢



217 FOR $1202(0HY5- FROM NEA ' 231 FOR U{C03)5-6 FROM HEA

§1202¢0H . 300  -1.000 0. 000 0. 000 0. 000 0. 000 0. u(co3)5- 200  -6.000  24. 000 0. 000 0, 000 0. 000 0.
~B. 100 0. 000 0. DOOOOE+00 0, $000DE+00 0. OOOGOE+0B 0. 0COODOE+0D 0. O 34.001 -4 782 0. 00000E+00 0. 00000E+00 0. 00000E+00 0. DOGOGE+00 0. 0

13 2000 3 -1.000 1 -1.000 _ 15 5.000 25 1.000

218 FOR 51203(0H) 4~2 FROM NEA . 232 FOR U02{C03)2-2 FROM NEA

S1203(0H 300 -2 000 0. 000 0. 000 0. 000 0. 000 0. Ug2(co3y 500  -2.000 14,000 0. 600 0. 000 0. 000 0.
-19. 001 0. 000 0. DOOBOE+00 0. 00000E+00 0. 0000GE+00 0. 0OGOOE400 0. 0 8.007  37. 891 0. 00000E+00 0.00000E+00 0. DDDOOE+00 0. 0BOCOE+00 0. 0

13 2000 3 -~1.000 1 -2 000 15 2.000 25 1.000 3- 2.000 1 -4.000 2 -2.000

219 FOR 51305(DH)}5~2 FROM NEA 233 FOR U02(C03)3-4 FROM NEA

SE305(0H 300 -3 000 0. 600 0. 000 0. 000 0. 00D 0. Uo2(co3) 500 -4.000 18,000 0. 000 0. 000 0. 000 0.
-27. 501 0. 060 0. 0D00OE+00 0. 0BOOOE+00 0. 000DOE+00 0. 00OCDE+00 0.0 12.637  25. 241 0. 0000CUE+00 0. 00QOOE+00 0. 00DOOE+00 0. D000DE+0D 0. O

13 3.800 3 -2.000 1§ -3. 000 15 3.00025 1.000 3 2.000 1-4.000 2 -2.000

220 FOR SI306(DH}3-3 FROM NEA 234 FOR U02(C03)3-5 FROM NEA

SI1306(0H 300  -3.000 0. 000 0. 000 0. 000 0. 000 0. Yo2(C03) 500 5000 17,000 0. 000 0. 000 0. 000 0.
-28, 601 0. 000 0. GOODOE+00 0. 000COE+00 0. DOPOOE+0G 0. 00000E+D0 0. 0 -0, 073 0. 800 0. 00GODE+00 0. 0D00OE+00 0. GDOOOE+Q0 0. 000O0E+00 0. 0

13 3.000 3 -3.000 1 -3 000 15 3.000 25 1.000 3 2.000 1 -4.000 2 -i. 000

222 FOR §1407(0H}5-3 FROM NEA 235 FOR LO2C03{AQ) FROM NEA

S1407C0H 300 -3 000 0. 009 0. 000 0. 000 0. 600 0. Uo2Cc03(A 500 0.000  10.000 0. 000 0. 000 0. 000 0.
-25, 501 0. 000 0. 00000E+G0 0. 0DOOOE+Q0 0. 0DOOOE+DC 0. 00D0OE+GO 0. 0 0.707 35 595 0, 00000E+00 0. DOGOOE+00 0. 0000OE+Q0 0. 00000E+00 0. 0

13 4.000 3 -4000 t -3.000 15 1,000 25 1.000 3 2.000 1 -4.000 2 -2 000

223 FOR SIG(0H)3- FROM NEA 236 FOR H2S(AQ) FROM NEA

SIO(OH)3 200  -1.000 0. 000 0. 000 0. 000 0. 000 0. H25 (AQ} 400 0.000  -2.000 0. 000 0. 000 0. 000 0.
-9.810 0. 000 0. 00000E+00 0. 0000OE+00 0. D0000E+0E 0. 00DCOE+RD 0. § 40.681 -85 179 0. 00000E+00 0. 0OODOOE+0¢ 0. 0000OE+00 0. ODOOOE+GO 0. 0

13 1,000 1 -1.000 16 1.000 3 -4,000 1 10,000 2 8 000

224 FOR S102(0H}2-2 FROM MEA 237 FOR H2503¢AQ} FROM NEA

SI02(0Hy 206 -2 000 0. 000 0. 000 0. 000 g. 000 0. H2S03(AQ 400 0. 000 4.000 0. 000 0. 00O 0. 000 0.
-23. 141 0. 000 0. 000ODE+00 ©. DBOODE+0G 0. 00000E+00 0. 0000OE+00 0.0 5. 663 0. 000 0. 0000CE+0D 0. 00DOOE+00 0. 00DOCE+00 0. OCODE+00 0. O

13 1.000 1 -2 000 : 16 1.000 3 -1.000 1 4.000 2 2 000

225 FOR (UD2)3(CO3Y6-6 FROM NEA 239 FOR HS203- FROM NEA

o3 500 -6.000  42. 000 0. 000 0. 000 0. 000 0. ‘ HS203- 400  -1.000 4, 000 0. 000 0. 000 0. 000 0.
26.922  86. 774 0. 00000E+00 0, GO000E+00 0. 00DOOE+00 0. GOAODELDD 0. 0 39. 605 0. 008 0. 300DOE+00 O, DO0OOE+00 0. 0G0OOOE+00 0. 00000E+00 0. 0

15 6.000 25 3,800 3 6.000 1-12.000 2 -6.000 16 2,000 3 -5000 1 11.000 2 6.000

226 FOR (UD2)3 (OH)5C02+ FROM NEA 240 FOR HS03- FROM NEA . :

(Uo2)3(c 500 1.000  22.000 0. 000 0. 000 0. 000 0. HS03- 400 -1.000 4, 000 0. 00 0. 000 0. 000 0.
~26. 328 0. 000 0. 000OGE+00 0. 00000E+00 0. DOOOOE+00 0. 00DDOE+0O0 0. 0 3.823 0. 000 0. 0ODDDE+00 0. 0D00OE+00 0. DOOAOE+0D 0, OODDDE+HO0 0. O

15 1.060 25 3.000 3 10.000 1~15.000 2 -6. 000 16 1.000 3 -1.006 1 32000 2 2000

230 FOR U(C03)4-4 FROM NEA 243 FOR $203-2 FROM NEA

U{cos)d~- 200  -4.000  20.000 0. 000 0. 000 0. 000 0. §203-2 200 -2000 4. 000 0. 000 0. 000 0. 000 0.
32, 881 0. 000 0. 0DODOE+G0 0. 00000E+00 0. DOOOOE+00 0. 00000E+00 0. 0 38. 015 0. 000 0. 0ODOOE+00 0. 0ODROE+0D 0. 000COE+00 0, D0000E+G0 0. O

16 4.000 25 1.000 16 2000 3 -5.000 1 10.000 2 & 000



244 FOR S503-2 FROM NEA
503-2 400  -2.000 4, 000 0. 000 0. 000
~3.397 0, 000 0. 00000E+00 0. 00COOE+00 0. 00000E+0D
i6 1.000 3 -1.000 1 2000 2 2000
246 FOR U(S04)2{(AQ) FROM NEA
u(s04)2( 200 0.000 16. 000 0. 000 0. 000
10, 420 7. 819 0. 00000E+00 0. 00000E+B0 0. DOOODE+D0
16 2.000 25 1. 000
247 FOR UD2(S03)2-2 FROM NEA
up2 (s03) 00 -2 000 14. 000 0. 000 0. 000
-8. 187 0. 000 0. 0ODOOE+00 0. 0000OE+00 0. 00000E+00
16 2.000 25 1.000 2 2 000
248 FOR U02(504)2~2 FROM NEA
U02(s04) 500  -2.000 18. 600 0. 600 0. o0o
-4. 843 42. 733 0. 00000E+00 0. 0D000EHOD 0. 00000E+0D
16 2.000 26 1.000 3  2.000 1 -4.000 2 -2.000
243 FOR UD25203(AQ) FROM NEA
V028203 500 0. 000 10. 800 0. 000 0. 000
3. 822 0. 000 0. 00000E+00 0. 00D00E+00 ©. 000D0E+00
16 2.000 25 1.000 3 -3.000 1 6.000 2 & 000
250 FOR UO2503(AQ) FROM NEA
U62503 (A 408 0. 600 10. 000 0.000 . 0.000
-5. 650 . 006 0. 00000E+00 0. 000DOE+00 ©. COOOOETDO
16 1.000 25 1,000 3 1.000 1 -2.000
251 FOR UD2504{AQ) FROM NEA
102804 (A 500 0. 000 12. 000 ¢. 00¢ 0. 000
-5. 843 39. 063 0. 00000E+00 0. 00GOOE+00 0. 0000OE+0E
16 1.000 26 1.000 3 2.000 {1 -4.000 2 -2. 000
252 FOR USD4+2 FROM NEA '
Us04+2 200 2. 000 10. 000 0. 020 0. 000
6. 480 1. 913 0. 0D0DOE+G0 0. 00DDOE400 0. 00000E+00
16 1.000 25 1000
253 FOR CLO- FROM NEA
cLo- 400 -1.000 2. 000 0. 000 0. 000
=57, B35 0. 000 0. COODOE+00 0. 000OOE+00 0. DDODOEHBO
i4 1,000 3 3.000 1 -2.000 2 -2.000
254 FOR CLO2- FROM NEA
¢Loz2- 400 -1, 000 4,000 . 000 0. 000
-107. 877 0. 000 0. OO0DDOE+00 0. 00000E+00 0. DODOOE+DO
14 1,000 3 2000 1 -4.000 2 -4.000

10

0. 000 0.
0. 000OOE+DQ 0. 0

g. 000 0.
0. 00GOOE+00 0.0

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 00000E+00 0. 0

0. ooo 0.
0. 00ODOE+00 0. 0

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 0000GE+D0 0. 0

0. 000 0.
0. DODOOE+00 0. 0

0. 600 0.
0. 00000E+00 0.0

0. 000 0.
0. 00000E+00 0. 0

255 FOR CLO3-~ FROM MEA
CLO3- 440 -1.000 6, 000 0. 000 0. 000
-146, 242 220. 127 0. 000GOE+C0 0. DO000E+0O 0. 0A0DOE+O0
14 1.006 3 3.000 1 -6.000 2 -6.000
256 FOR CLO4- FROM NEA _
CLO4~ 400 1,000 8. 000 0. 000 0. 000
-187.791 282 712 0. 00000E+00 0. GOOOOE+00 0. 000OOE+00
14 1,000 .3 4000 1 -8.000 2 -8.000
257 FOR HCLOCAQ) FROM NEA
HCLO(AQ) 400 - 0.000 2.000 0. 000 0. 000
-50. 515 0. 600 0. 00000E+00 0. COCODE+OD 0. COOODELDO
14 1.000 3 1.000 1 -1.000 2 -2.000
258 FOR HCLOZ{AQ) FROM NEA
HOLO2{AQ 400 0. 000 4. 000 0. 000 0. 600
-105. 816 0. 000 0. BO00DOE+00 Q. 0000CE+00 0. GOODOE+00
14 1000 3 2000 1.-3.000 2 -4.000
259 FOR UCL+3 FROM NEA
UcL+3 200 3. 000 4.000 0. 060 0. 000
1.720  -4.543 0. 00000E+00 0. 00000E+00 0. 0DODOE+00
14 1.000 25 1. 080
260 FOR UO2CL+ FROM NEA
uo2cL+ 500 1. 000 6. 000 0. 000 0. 000
-8, 833 36. 313 0. 000GOE+00 0. 00000E+00 0. DODOOE+0D
14 1.000 25 1.000 3 2.000 | ~4.000 2 -2 000
261 FOR UO2CL2(AQ) FROM NEA
uozcL2qa 500 0. 000 6. 000 0. 000 0. 000
~10. 093 37. 987 0. 000O0E+00 0. 00000E+00 0. 0OCOOE00
14 2.000 25 1.000 3 2000 1 -4.000 2 -2.000
262 FOR UDRCLO3+ FROM NEA
Uo2CcLo3+ 500 1. 00¢ 12, 000 0. 000 0. 000
-154. 736  253. 594 0. D000OE+00 0. 0000QOE+GO 0. 0000CE+00
14 1,000 25 1.000 3 65000 1-10.000 2 -8 000
268 FOR PU+3 FROM HARWELL R12324
PU43 200 3. 000 3. 000 0. 000 0. coo
16.9 0. 000 0. 000COE+0D 0. DOOOOE+O0 0. O0ODOE+00
29 1,000 2 1.000
268 FOR PUO2+ FROM HARWELL R12324
PUOZ+ 400 1. 000 5. 000 0. 000 0. 008
-18.600 46, 230 0. 00000E+00 0. 0D00OE+00 0. BDOOOE+DD
z8 1,000 3 2000 1-4.000 2 -1.000

0. 000 0.
0. 00000E+00 6.0

0. 000 0.
0. 00000E+00 0.0

6. 000 0.
0. 00000E+00 0. 0

0. 000 0.
0. 00000E+00 0.0

0. 600 0.
0. 00000E+00 0. 0

0. 000 0
0. 00000E+00 0. 0

0. 000 0.
0. 00000E+00 0. 0

0. 00D 0.
0. 00000E+0C O. 0

g. 000 0.
0. 0G00OE+00 0. &

0. 000 0.
0. 00000E+00 0.0



270 FOR PUO242 FROM HARWELL R12324

PUD2+2 400 2. 000 6. 000 0. 000 0. 000
~34, 900 0. 000 0. 00000E+00 0. 00D00E+00 0. DDODOE+00

29 1,000 3 2000 1 -4.000 2 -2.000

272 FOR (U02)2(0H)2+2 FROM NEA

uozy2(@ 400 2.000 12,000 0. 000 0. 000
-23.617  77. 803 0. 0000OE+Q0 0. 000DDE+00 0. 00000E+00

25 2000 3 6000 1-10.000 2 ~4.000

273 FOR (U02)20H+3 FROM NEA

(Uo2)20H 400 3. 000 12. 000 0. 000 0. 000
-20. 787 0. 000 0. 0000OE+00 0. DODOOE+00 0. ODOOOEH0D

25 2.000 3 5000 1 -0.000 2 -4, 000

275 FOR (U02)3{(0H)4+2 FROM NEA

Uozy3{o 400 2.000 18 000 0. 000 0. 000
-38. 880 0. 000 0. GOCOOE+00 0. DODOOE+0D 0. 000O0OE+00

25 3,000 3 10.000 1-16.000 2 -6.000

276 FOR (UD2)3(OH)5+ FROM NEA

o3 400 1,000 18.000 0. 000 0. 000
~42. 540 126, 423 0. 0DDOGE+00 0. 00000E+00 D. CODOOEHD)

25 3.000 3 11000 1-17.000 2 -6.000

278 FOR (U02)3(0H)T- FROM NEA

o230 400 -1.000  18. 000 0. 000 0. 000
-57. 981 0. 000 0. 0000OE+00 0. D0BO0E+00 0. DOOODE+0D

25 3.000 313000 1-19.000 2 -6.000

279 FOR (UO2)4(OH)T+ FROM NEA

Uo2y4® 400 1.000 24,000 0. 000 0. 000
-57. 874 0. 000 0. 0DDOOE+00 0. 0DODOE+00 0. 00000E+00

25 4.000 3 15.000 1-23.000 2 -8.000

282 FOR U{OH)4(AQ) FROM NEA

UCOHY (A 300 0. 000 4, 000 6. 000 0. 000
-4 479 0. 000 0. 00000E+00 0. 000OO0E+00 0. 0BO00E+0D

25 1,000 3 4 000 1 -4.000

285 FOR U+3 FROM NEA

U+3 200 3.000 3. 000 0. 000 0. 000
~-8.615 24, 414 0. 000DOE+00 0. 00000E+00 0, DDDOOE+00

25 1.000 2 1.000

291 FOR W02 (OH)2(AQ) FROM NEA

vo2(0H)2 400 0. 000 6. 000 0. 000 0. 000
-20. 994 0. 000 0. 0ODDOE+0D 0. HOOOOE+00 0. OOOODE+O0

25 1.000 3 4,000 1 -6.000 2 -2 000

0. 000 0.
0. 00D0OE+00 0.0

0. 000 0.
0. 00C00E+00 0. 0

0. 000 0,
0. 00000E+00 0. 0

0. 600 0.
0. 000DOE+00 0.0

0. 000 [
0. 00000E+00 0.0

0.000 0.
0. 0000DE+00 0. 0

0. 000 0.
0. 00000E+00 0. 0

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 00000E+00 0. 0

292 FOR UDZ(OH)3~ FROM NEA

U02(0H)3 400  -1.000 6. 000 0. 000 0. 000
-28. 994 0. 000 0. 0DODOE+0D 0. 00DOOE400 0. DOOGOE+00

25 1.000 3 5.000 1 -7.000 2 -2.000

293 FOR U02(OH)4-2 FROM NEA

U0z (OH)4 400  -2.000 6. 000 0. 000 0. 000
-41. 994 0. 000 0. 06000E+06 0. 0000OE+00 0. DOOGOEHDD

25 1.000 3 6000 1 -B.000 2 -2 000

296 FOR UOZ+ FROM NEA

Uo2+ 400 1. 060 5. 000 0. 000 0. 000
-7.507 32932 0. 0000DE+00 0. 0D0DOE+00 ©. B0O0OE+00

25 1000 3 2000 1 -4.000 2 -1.000

297 FOR UD242 FROM NEA

L0242 400 2, 000 6. 00O 0. 000 0. 060
-8, 993 34.400 0. 00000E400 0. DOOOOE4D0 0. 0HO00E+00

26 1.000 3 2000 1 -4.000 2 -2.000

302 FOR UO20H+ FROM NEA

UD20H+ 400 1. 000 6. 000 0. 000 0. 000
-14,193  44.723 0. 00000E+DO 0. D0COOE400 0. 0000DE400

25 1,000 3 3.000 1 -5 000 2 -2 000

306 FOR UOH+3 FROM NEA

UOH+3 300 3. 000 4. 000 0. 000 0. 000
-0, 540  11. 217 0. 000COE+G0 0. 00DDOE+00 0. COODOE400

25 1.000 3 1.000 1 -1.000

309 FOR (TCO{OH)2)2(AQ} FROK NEA

(TCO(OH) 300 0. 000 8. 000 0. 000 0. 000
-0, 133 0. 000 0. 0000OE+00 0. 0000OE+00 0. 0BODOE+00

24 2,000 1 -4.000 3 4. 000

310 FOR H2TCO4 (AQ) FROM NEA

H2TCO4(A 400 0. 000 6. 000 0. 600 0. 000
-34. 310 0. 000 0. 0000OE+00 0, DODODE+00 0. 0OODUE+00

24 1.000 1-4.000 3 3.000 2 -2, 000

311 FOR HTCO4- FROM NEA

HTCO4~ 400  -1.000 6. 000 0. 000 0. 000
-34. 608 0. 000 0. 0ODOOE+0D 0, GOOOOE+00 0. 000QCE+DD

24 1.000 1 -5.000 3 3.000 2 -2 000

312 FOR TC+3 FROM NEA

TC+3 400 3. 000 3. 000 0. 000 0. 000
5. 391 0. 000 0. 00DOCE+GQ 0. 0DODGE+00 0. 000DOE+0D

24 1.000 1 2.000 3 -1.000 2 1.000

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 00000E+0C 0. 0

0. 000 0.
0. 00000E100 0. 0

0. 000 0.
0. 00000E+00 0. 0

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 00000E+00 0. 0

0. 006 0.
0. G0000E+D0 0.0

0. 000 0,
0. 00000E+00 0. 0

0. 000 0.
0. 00000E+00 0.0

0. 000 0.
0. 00GO0E+00 6.0



313 FOR TCO(DH) 2(AQ) FROM HEA
TCO(OH)2 300 0. 000 4.000 0. 000 0. 600
~3.325 0. 000 0. 00000400 0. GGODOE+00 0. D00DDEHCD
24 1000 1 -2.000 3 2 000
315 FOR TCO4- FROM NEA
TC04- 400  ~1.000 7.000 0. 000 0. 000
~32.993  102. 109 0. 0000CE+00 0. 0000OE+00 0. 0OO00E+00
24 1,000 1 -5.000 3 3.000 2 -3.000
316 FOR TCO4-2 FROM NEA
TC04-2 400  -2.000 6. 000 0, 000 0. 000
-43, 315 0. 000 0. 000OOE+00 0. DEOOQE+O0 0. 000GOE+0D
24 1,000 1 -6.000 3 3.000 2 -2 000
317 FOR TCO4-3 FROM NEA
TC04-3 400  -3.000 5. 000 0. D00 0. 000
-53, 287 0. 000 0. 0000OE+00 0. DOBOOE+00 0. 0000OE+00
24 1,000 1 -6.000 3 3.000 2 -1.000
318 FOR TCOOHt FROM NEA
TCOGH+ 300 1. 000 4. 000 0. 000 0. 000
-1.137 0. 600 0. 0DOODE400 0. 0OBOOE+00 0. 000COE+D0
24 1,000 3 1.000 1 -1.000
320 FOR UF+3 FROM NEA
UF+3 200 3. 000 4. D00 0. 000 0. 000
9. 280 0. 191 0. 0DOODE+00 0. 000DO0E+00 0, 00000E+00
20 1.000 25 1.000
321 FOR UF2+2 FROM NEA
UF242 200 2.000 4.000 0. 000 0,000
16.110 -4 853 0. 00000E+00 0. 00000E+00 0. 00D0OE+00
20 2.000 25 1. 000
322 FOR UF3+ FROM NEA
UF 3+ 200 1.000 4,000 0. 000 0. 000
21.181 -5 297 0. 00000E+00 0. 000OCE+00 0. DOCOUE+00
20 3.000 25 1. 000
323 FOR UF4(AQ) FROM NEA
UF4(AQ) 200 0. 000 4, 000 0. 000 0. 000
25 451 -8, 504 0. 0B000E+00 ©. 000DOE+00 0. 0ODOOE+0D
20 4,000 25 1.000
324 FOR UF5~- FROM NEA
UF5- 200  -1.000 4. 000 0. 000 0. 000
27. 031 0. 000 0. 00D0OE+00 0. 0OCOCE+00 0. D00OOE+00
20 5.000 25 1.000

12

0. 000 0.
0. 00C00E+E0 0.0

0. 000 0.
0. 000DOE+00 0.0

0. 000 0.
0. 00000E+00 0. 0

0. 000 8,
0. DEDOBE+RQ 0. ¢

0. 000 0
0. DOOGBE+D0 0. 0

6. 000 0.
0. 00000E4+00 0.0

0. ¢00 0.
0. 00C00E+D0 0.0

0000 0.
0. 00000E+00 0. 0

0. 000 0.
0. 00G00E+00 0.0

0. 000 0.
0. 00000E+00 0.0

325 FOR UF6-2 FROM NEA
UFg~2 200 -2 000 4. 000 0. 000 0. 000 0. 000 0.
29.101 0. 000 0. 00000E+00 Q. 0000OE+O0 0. 0000QE+00 6. 0O000E+00 0. &
20 6.000 25 1.000
326 FOR UO2F(AQ). FROM NEA
UB2F (AQ) 500 0. 000 5. 000 0. 000 0. 000 0. 000 0.
-5. 607 0. 000 0. 00000E+00 0. 0000OE+00 0. GOOOOE+00 0. DOOOCE+00 0.0
20 1,000 25 1.000 3 2,000 1 -4.000 2 -1.000
327 FOR UO2F+ FROM NEA
U02F+ 500 1. 600 6. 000 0. 000 0. 000 0. 000 0.
-3.903 34. 806 0. 00000E+00 0. DODOOE+0Q 0. Q0COOE+Q0 0. 00B00EH00 0.0
20 1,000 26 1.000 3 2.000 1 -4.000 2 -2 000
328 FOR UOZF2(AQ) FROM KEA
Uo2F2 (AQ 500 6.000 & 000 0. 000 0. 000 0. 000 0.
=0.373 34. 495 0. 00000E+00 €. 00000E+00 0. D00OOE+0Q 0. O000OE+F0O 0.0
20 2.00025 1.000 3 2000 1 -4.000 2 -2.000
329 FOR UO2F3- FROM NEA :
U02F3- 500 -1 008 6. 000 0.000 0. 000 6. 000 0.
1. 807 34, 460 0. 00000E+00 0. 00000E+00 0. OGOOOE+00 0. 00000E+00 0.0
20 3.000 25 1.000 3 2,000 1-4.000 2 -2. 000
330 FOR UO2F4-2 FROM NEA
UO2Fa~2 500 -2.000 6. 000 0. 000 0. 000 0. 000 0.
2. 707 33. 907 0. 00000E+00 0. 00G0GE+00 0. 00000E+00 0. 000Q0E+00 0. 0
20 4.060 25 1.000 3 2.000 1 -4.000 2 -2 000
331 FOR PUO20H+ FROM HARWELL R12324
PUOZ20HT 400 1. 600 6. Q00 0. 000 0. 000 0. 000 0.
-40. 5 0.0
29 1,000 1 -5.000 2-2.000 3 3.000
332 FOR PUOZ20HZ FRON HARWELL R12324
PUD20H2 400 0. 000 6. 000 0. 000 0. 600 0. 000 0.
-45.3 0.0
29 1000 1 -6.000 2 -2.000 3 4. 000
333 FOR PUO20H3~ FROM HARWELL R12324
PUO20H3- 400  -1.000 6. 000 0. 000 0. 000 0. 000 0.
-54. 8 0.0
29 1.000 1 -7.000 2 -2.000 3 5. 000
334 FOR PUDHt3 FROM HARWELL R12324
PUOH+3 300 3. 000 4. 000 0. 000 0. 000 0. 000 g
=-1.18 0.0
29 1,060 1 -1.060 3 1.000



335 FOR PUGH2#2 FROM HARKWELL R12324
PUOH2Z+2 300  2.000  4.000  0.000
-1.79 2.0
29 1.000 1 -2.000 3 2.000
336 FOR PUOH3+ FROM HARWELL R12324
PUOH3+ 300 1000 4000  0.000
-4 75 0.0
29 1.000 1§ -3.000 3 3. 000
337 FOR PU(OH)4 FROY HARWELL R12324
PUGOM)4 300  0.000  4.000  0.000
-10. 54 0.0
29 1.000 3 4.000 1 -4 000
338 FOR PU{OH) 5~ FROM HARWELL R12324
PU(OH)5- 300  -1.000  4.000  0.000
-89, 0 0.0
29 1,000 3 5000 1 -5 000
339 FOR PUDH+2 FROM HARWELL R12324
PUOH+? 400 2000 3.000  0.000
9.9 0.0
20 1000 1-1.000 2 1.000 3 1.008
340 FOR PUOH2+ FROM HARWELL R12324
PUOHZ+ 400  1.000 3000 O0.000
0.1 0.0
29 1.000 1 -2000 2 1.000 3 2 000
341 FOR PU{OH)3 FROM HARWELL R12324
PUDH)3 400  0.000  3.000  ©.000
-9.6 0.0
20 1.000 1-3.000 2 1.000 3 3 000
342 FOR PUOH4~ FROM HARWELL R12324
PUOH4- 400 -1.000 3000 0,000
-20. 1 0.0 ,
29 1.000 1-4000 2 1.000 3 4.000
343 FOR AMOH+2 FROM BATTELLE-PNL
AMOHA2 300 2000  0.000  O.000
-8.2 0.0
28 1.000 3 1.000 1 -1.000
344 FOR AM(OH) 2+ FROM BATTELLE-PNL
AM(OH)2+ 300  1.000  0.000 0,000
-17.1 0.0
28 1.000 3 2000 1 -2.000

0. 000

0. 600

0. 000

0. 000

0. 000

0. 006

0. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. ooo

g. 000

0. 000

0. 000

0. 000

0. 060

0. 000

0. 000

345 FOR AM(OH)3 FROM BATTELLE-PNL
AM(0H) 3 300 0. 000 0. 000
-28.5 08
28 1.000 3 3000 t -3 000
346
NDOR+2 300 2. 000 3. 000

-8.0 0.0

44 1,000 3 100D 1 -1.000

347

NDCOHY 2+ 300 1.0006  3.000
-16.9 Lo

44 1,000 3 2000 1 -2 000

348

NB (OH} 3 300 0. 000 3. 000
-26.5 0.0

44 1000 3 3000 1 -3 000

349

ND(OH)4- 300 ~1. 00 3. 000
-37.1 0.0

44 1.000 3 4000 1 -4 000

350

ND2 {0H) 2 300 4. 000 6. 000
-13. 9 0.0
44 2000 3 2000 1 -2.000
353 FOR NI(OH)Y2 FROM HARWELL R12324
NI (0H} 2 300 0. 000 0.0
-13.0 0.0
3t Lo00 3 2000 1 -2 000
354 FOR NI(OH) 3- FROM HARWELL R12324
Ni (0H) 3- 3060  -1.000 0.0
-30.0 0.0
31 1.000 3 3000 i -3.000
355 FOR NIOHt FROM HARWELL R12324
NEOH 300 1.000 0.0
-9.19 0.0
31 1000 3 1000 1 -1.000
356 FOR NI12{(0H)+3 FROM HARWELL R12324
Ni2(oH)+ 300 3. 000 0.0
-10.7 0.
1.

0
31 2000 3 000 1 -1.000

. 000

. 000

, 000

. 000

. 000

. 000

0. 000

0. 000

0. 000

0. 000

0. 000

0. 600

0.0

0.0

0.0

0.0

0. 000

0. 000

0. 000

0, 600

0. 000

0. 000

0.0

0.0

0.0

0.0



357 FOR NI4(0H)4+4 FROM HARWELL R12324

NI 4{0H) + 00 4,000 0.0
—21.7 0.0
31 4000 3 4000 1 -4,000
358 FOR NIS04 FROM HARWELL R12324
N1804 200 0. 000 6.0
2.3 0.0
31 1.000 16 1. 000
35% FOR SE-2 FROM HARWELL R12324
SE-2 ‘400 -2.000 -2.0
66. 3 0.0

32 1.000 1 8.000 2 8000 3 -4, 000

360 FOR HSE- FROM HARWELL R12324
HSE- 400 -1.000 -2.0
81.2 0.0

32 1,000 1 9.000 2 8.000 3 -4.000

361 FOR SE03-2 FROM HARWELL R12324
SE03-2 400 -2, 000 4.0
29.0 0.0

32 1,000 1 2000 2 2000 3 -1.000

362 FOR HSEO3- FROM HARWELL R12324
HSED3- 400 -1, 000 4.0
36.3 0.0

32 1,000 t 3.000 2 2000 3 -1.G00

363 FOR HSEQ4- FROM HARWELL R12324
HSEQ4- 200 ~1. 000 6.0
1. 8 0.0
32 1.000 1 1.000
364 FOR H2SE03 FROM HARWELL R12324
H2SE03 400 0. 000 4.0
38. 9 0.0

32 1.000 1 4.000 2 2000 3 -1.000

365 FOR H2SE FROM HARWELL R12324
H2SE 400 0.000 -2.0
85. 1 0.0

32 1.000 1 10.0060 2 8.000 3 -4.000

366 FOR SR(OH)2 FROM HARWELL R12324
SR(OH) 2 300 0. 000 0.0
-28.5 0.0
12 1.000 '3 2000 1 -2.000

14

0.0

0.0

0.0

0.0

0.¢

0.0

0.0

0.0

0.0

eo

367 FOR SRCL+1 FROM HARWELL R12324
SRCLH 200 1. 000 0.0
-0.2 0.0
12 1.000 14 1.000
368 FOR SRCL2 FROM HARWELL.R12324
SRCL2 200 0. 000 0.0
0.0 0.0
12 1.000 14 2 000
369 FOR SRNO3+ FROM HARWELL R12324
SRNO3+ 200 1.000 50
0.8 0.0
12 1.000 17 1. 000
370 FOR SRP04- FROM HARWELL R12324
SRPO4- 200 -1.000 0.0
4.2 0.0
12 1.000 15 1 000
371 FOR ZROH+3 FROM HARWELL R12324
IROHT3 300 3.000 0.0
0.3 0.0
33 1000 3 000 1 -1.000
372 FOR ZR(OH)4 FROM HARWELL R12324
IR (OH)} 4 300 0. 000 0.0
-8.7 0.0
33 1000 3 4,000 1 -4.000
373 FOR ZR(DH}5- FROM HARWELL R12324
IR (0H} 5- 300 -1.000 0.0
-16.0 0.0

33 1000 3 5000 1 -5000
374 FOR 2R3 (CH) 4+8 FROM HARWELL R12324

IRI(0H)4 00 B. 000 0.0
-0.6 0.0
33 3000 3 4000 1 -4.000

375 FOR ZR4(0H)8+8 FROM HARWELL R12324

ZR4COH}8 300 8. 000 0.0
6.0 0.0
33 4.000 3 8000 1 -B. 000
376 FOR ZRS04+2 FROM HARWELL R12324
IRS0442 200 2. 000 6.0
2.5 g0
1.0

33 1000 18 08

0.0

0.0

0.0

0.8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



377 FOR ZRCL+3 FROM HARMWELL R12324

ZRCL+

33

378 FOR SNt4 FROM EQ3/6 DATAD. 3245R54

SN+

34

379 FOR SNOH+ FROM EQ3/6 DATAC. 3245R54

SNOH

34

3 200 3.000
0.3 0.0
1.000 14 1. 000

200 4. 000
538 6.0
1.000 2 -2 000

300 1. 000
3. 89 0.0
1.000 3 1.000 t -1.080

0.9

4.0

2.0

0.0

0.0

0.0

380 FOR SN(OH)2 FROM EQ3/6 DATAQ. 3245R54

SN (0H

34

)2 00 0. 600
7. 90 0.0
1.000 3 2.000 1 -2.000

2.0

¢0

381 FOR SN{OH) 3- FROM EQ3/6 DATAD. 3245R54
SN(OH)3- 300 -1.000

-1
4

7.39 0.0
1.000 3 3.000 1 -3.000

2.0

0.0

382 FOR SN(OH) 2+2 FROM EQ3/6 DATAQ. 3245R54

SN (OH

34

SN (OH

34

384 FOR SHCL+ FROM EQ3/6 DATAD. 3245R54

SHCL+

34

385 FOR SNCL2 FROM EQ3/6 DATAQ. 3245R54

SHCL2

34

386 FOR SNCL3- FROM EQ3/G DATAD. 3245R54

SNCL3

34

Y22 ADD 2. 000
5. 56 0.0

4.0

0.0

1.000 3 2.000 1 -2,000 2 -2 000
383 FOR SN(OH) 3+ FROM EQ3/6 DATAD. 3245R54

Y3+ 400 1. 000
4.85 0.0
1.000 3 3.000 1 -3.000 2 -2.000

200 1. 000
1.05 0.0
1.000 14 1. 000

200 0. 000
1. 71 0.0
1.000 14 2 000

- 200 -1. 800
1. 69 0.0
1.000 14 3. 000

4.0

2.0

2.0

20

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

0o

0.0

0.0

0.0

0.0

0o

0.0

0.0

0.0

0.0

3BT FOR 13- FROM HARWELL R12324

13- 2
-18.3

23 3.000 2

388 FOR Hi FR

HI 2
-0. 051

23 1000 1

00 -L000 -
285
—2. 000
0M HARWELL R12324
00 o.oog -
0. 41
1. 000

1.0

1.0

389 FOR 10~ FROM HARWELL R12324

10- 4
-44.0
23 1.000 13

104- 4
-165. 0
23 1000 3

00 -1. 000
56. 2

L0

0.0

0.0

0.0

1. 000 1 -2.000 2 -2 000
390 FOR 104- FROM HARWELL R12324

00 -1.000
251.0

4000 1 -8.000 2 -8 000

1.0

391 FOR 120-2 FROM HARWELL R12324

120-2 4
-45. 30
23 2000 3

00 -2.000
0.0

L000 1 -2.000 2 -2.000

0.0

392 FOR HIG FROM HARWELL R12324

HIO 4
-33.3
23 1000 3

00 0. 000
489 )

1.060 1 -1.000 2 -2.000

1.9

393 FOR H201- FROM HARWELL R12324

H20I- 2
-i2.10
23 1000 3

00 -1.000 -
0.0
1. 000

1.0

384 FOR 120H- FROM HARWELL R12324

120H- 4
-19. 4
23 2000 3

0¢ -1.000
0.0

1.000 1 -1.000 2 -2. 000

0.0

385 FOR HI103 FROM HARWELL R12324

Hi03 4
-1 0
23 LO00 3

00 0. 000
168. 0

3.000 1 -5.000 2 -6.000

50

396 FOR 12CL- FROM HARWELL R12324

12CL- 3
-20. 8
23 2000 14

00 -1.000
3.2
1.000 2 -2.000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



397 FOR ICL- FROM HARWELL R12324

407 FOR PB(C03)2-2 FROM HARWELL R12324

0.0

0.0

ICL- 00 -1.000 0.0 0.0 0.0 0.0 PB{C03)2 200 -2.000 0.0
-29.0 0.0 10.78 0.0
23 1.000 14 1.000 2 -1.000 36 1.000 15 2 000
398 FOR I1CL2- FROM HARWELL R12324 408 FOR PBS04 FROM HARWELL R12324
1CL2- 00  -1.000 1.0 8.0 0.0 0.0 PBS04 200 0. 000 8.0
-26. 9 0.0 2. 5% 0.0
23 1,000 14 2,000 2 -2.000 36 1.000 16 1.000
399 FOR 12 FROM HARWELL R12324 409 FOR PB(504)2-2 FROM HARWEL! R12324
2 200 0.000 8.0 0.0 0.0 6o 0. PB(504)2 200 -2.000 14.0
-18.18 27,2 3.5 0.0
23 2000 2 -2.000 36 1.000 16 2 000
400 FOR PBOH+ FROM HARWELL R12324 410 FOR PBCLt FROM HARWELL R12324
PEOHY 300 1. 00D 2.0 0.0 0.0 0.0 1. PBCL# 200 1. 000 2.0
-1.7 0.0 1. 61 0.0
36 1,000 3 1.000 1 -1.000 36 1.000 14 1. 000
401 FOR PB{OH)2 FROM HARWELL RI12324 411 FOR PBCL2 FROM HARWELL R12324
PB(OH) 2 300 0. 000 2.0 0.0 0.0 0.0 2. PaCL2 200 0. 000 2.0
~17.1 0.0 2. 44 0.0 )
36 1.000 3 2.000 t -2 000 36 1.000 14 2 000
402 FOR PB(OH) 3~ FROM HARWELL R12324 412 FOR PBCL3~ FROM HARWELL R12324
PB (0H) 3~ 300 -1.000 2.0 0.0 0.0 0.0 3 PBCL3- 200 -1.000 2.0
-27.3 0.0 2.0 0.0
36 1.000 3 3.000 1 -3.000 36 1.000 14 3. 000
403 FOR PB2(0H)+3 FROM HARWELL R12324 413 FOR PB4 (OH) 444 FROM HARWELL R12324
PB2 (OH) 300 3. 000 4.0 0.0 0.0 0o 1. PB4(OH)+ 300 4.000 8.0
-6. 4 0.0 ~20. 88 0.0
36 2000 3 1.000 1 -1.000 3¢ 4.000 3 4.000 1 -4 000
404 FOR PB3 (OH)4+2 FROM HARWELL R12324 424 FOR RAOHt FROM HARWELL R12324
FB3 (OH) 4 300 2.000 6.0 0.0 0.0 0.0 4, RAOH+ 300 1. 000 0.0
-23.9 0.0 -13.6 0.0
36 2000 3 4.000 1 -4.000 37 1.000 3 1000 1 -1.000
405 FOR PB6 (OH)8+4 FROM HARWELL R12324 425 FOR RASO4 FROM HARWELL R12324
PB6 (0H) 8 300 4. 000 12.0 0.0 0.0 0.0 8. . RAS04 200 0. 000 6.0
-43.6 0.0 , 0. 022 0.0
36 6.000 3 B8.000 1 -B.000 _ 37 1.000 16 1. 000
406 FOR PBCO3 FROM HARWELL R12324 426 FOR THOH+3 FROM HARWELL R12324
PBCO3 200 0. 000 6.0 0.0 0.0 0.0 2. THOHt3 J00 3. 000 0.0
.3 0.0 -3.20 0.0
36 1.000 15 1.000 i8 1000 3 1.000 1 ~1.000

16



17

427 FOR TH(OH) 242 FROM HARWELL R12324 437 FOR THH2PO42+2 FROM HARWELL R12324
THOH) 2+ 300 2. 000 0.0 0.0 0.0 6.0 2 THHZPO4Z 300 2.000 0.0
-6.9 0.0 48.0 0.0
38 1.006 3 2000 1 -2 000 48 1.000 13 2.000 1 4. 000
428 FOR TH{OH) 3+ FROM HARWELL R12324 438 FOR THH3POA+4 FROM HARWELL R12324
THOOHY 3+ 300 1. 600 0.0 0.0 0.0 0.0 S THH3PO4+ 300 4,000 0.0
-11.70 0.0 23.4 0.0
38 1.000 3 3000 1 -3.000 38 1.00019 1.000 1 3.000
429 FOR TH(OM)4 FROM HARWELL R12324 439 FOR THSO4+2 FROM HARWELL R12324
TH{OK} 4 300 0.000 8.0 0.0 0.0 0.0 4 THSO4+2 200 2. 00D 6.0
-15. 87 18. 66 5. 441 0.0
38 1.000 3 4.000 1 -4.000 38 1.000 16 1.000
430 FOR TH4 (0H) 848 FROM HARWELL R12324 440 FOR TH(S04)2 FROM HARWELL R12324
THA(0HDE 300 8. 000 0.0 0.0 0.0 0.0 8, TH(s04)2 200 0.000 120
~21. 10 0.0 9.75 0.0
38 4.000 3 B.000 1 -8.000 38 1.000 16 2 000
431 FOR TH2 (OH)2+6 FROM HARWELL R12324 441 FOR TH(S04)3-2 FROM HARKELL R12324
TH2(0H)2 300 6. 000 0.0 0.0 0.0 0.0 2 TH(S04)3~ 200 -2.000 18.0
-6. 14 0.0 10. 48 00
38 2,000 3 2000 1 -2 000 38 1.000 16 3. 000
432 FOR THCO3+2 FROM HARWELL R12324 442 FOR TH(504)4~4 FROM HARWELL R12324
THCO3+42 200 2. 000 4.0 0.9 0.0 0.0 2 TH(504Y4 200 -4.000 24.0
11.03 0.4 8. 44 00
3§ 1.000 15 1.000 38 1.000 16 4 000
433 FOR THHPO4+2 FROM HARWELL R12324 443 FOR THCL4 FROM HARWELL R12324
THHPO4+2 300 2. 000 0.0 0.0 0.0 0.0 2. THCL4 200 0.000 0.0
23. 16 0.0 1.24 0.0
38 1000 19 1.000 1 1.000 _ 38 1.000 14 4. 000
434 FOR TH(HPO4)2 FROM HARWELL R12324 444 FOR THCL3+ FROM HARWELL R12324
TH{HPO4) 300 0. 000 0.0 0.0 0.0 0.0 4, THCL3+ 200 1.a00 0.0
47. 48 0.0 1.87 0.0
38 1.000 19 2000 1 2 000 38 1.000 14 3. 000
435 FOR TH(HPO4) 3-2 FROM HARWELL R12324 445 FOR THCL2+2 FROM HARWELL R12324
THHPO43- 300  -2.000 0.0 0.0 6.0 0.0 . THCL2+2 200 2006 0.0
68. 30 0.0 0.76 0.0
38 1.000 18 3.000 1 3. 000 38 1.000 14 2. 000
436 FOR THH2PO4+3 FROM HARWELL R12324 446 FOR THCL+3 FROM HARWELL R12324
THHZPO4+ 300 3.000 0.0 0.0 &0 0.0 1. THCL+3 200 3000 0.0
24,19 0.0 1.38 0.0
38 1.000 19 1.000 ! 2.000 38 1.000 14 1000



447 FOR THF4 FROM HARWELL R12324

THF4

18

448 FOR TH{NO3)+3 FROM HARWELL R12324

TH(N

38

443 FOR TH(NO3) 2+2 FROM HARMELL R12324

TH N

a8

450 FOR TH4 (NO3) 3+ FROM HARWELL R12324

200
23.2 0.0
1.000 20 4. DOO

03) + 200
L6 0.0
1.000 17 1.000

03)2 200
2, 84 0.0
1.000 17 2 000

TH4 (N03) 200

38

451 FOR TH(ND3)4 FROM HARWELL R12324

2,00 0.0
1.000 17 3. 000

TH(NO3)4 200

38

1.0 0.0
1.000 17 4. 000

0. 000

3. 000

2. 000 1

1.000 1

0. 000 2

0.0

5.0

0.0

5.0

0.0

452 FOR PA+3 FROM HARWELL R12324

PAH3

39

200
2.03 0.0
1.000 2 1. 000

3. 000

3.0

453 FOR PAO2t FROM HARWELL R12324

PAD2

39

454 FOR PA{OH) +3 FROM HARWELL R12324

PA{D

39

455 FOR PA(OH) 212 FROM HARWELL R12324

PA (0l

39

456 FOR PA(OH) 3+ FROM HARWELL R12324

+ 400
1.79 0.0
1.000 3 2 000

H) +3 Joo
0.84 0.0
L000 3 1.000

H) 2+ 300
-0.02 0.0
1.000 3 2000

PA{OH) 3¢ 300

38

18

-L 5 0.0
1.0860 3 3.000

1. 000

50

0.0

1 -4,000 2 -1.000

3. 000

1 -1.000

2,000

1 -2.000

1. 000

1 -3. 000

4.0

4.0

4.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6.0

0.0

0.0

0.0

1]

0.6

0.0

0.0

0.0

0.0

0.¢

457 FOR PAD(OH)+2 FROM HARWELL R12324

PAQ (OH} +
7.29
13 1.000

400 2. 000 5.0
0.0
3 2000 2 -1.000 1 -3.000

458 FOR PAOZ(OH) FROM HARWELL R12324

PAO2 (OH)
329
39 1.000

400 0. 600 5.0
0.0
3 3000 2-1.000 1 -5.000

484 FOR NPO2+ FROM HARWELL R12324

NPO2+
=11, 37
40 1.000

400 1. 000 5.0
35.73
3 2000 1 -4.000 2-1.000

435 FOR NPO2+2 FROM HARWELL R12324

NPO2+2
-32. 29
40 1. 000

400 2. 000 6.0
6o
1-4000 2-2.000 3 2 000

486 FOR NP+3 FROM HARWELL R12324

NP+3
3.03
4% 1. 000

200 3. 000 3.0
0.0
2 1000

487 FOR NPOH+2 FROM HARWELL R12324

NPOHt2
-4, 37
40 1.000

400 2. 600 .0
0.0
3 1L.060 I -1.000 2 f1.000

488 FOR NP(OH) 2t FROM HARKELL R12324

NP (OH) 2+
~13. 97
40 1.000

400 1. 000 3.0
0.0
1-2000 2 1.000 3 2000

489 FOR NP(OH) 3 FROM HARWELL R12324

NP {OH) 3
-23. 97
40 1.000

400 0. 000 3.0
0.0

1-3.000 2 1000 3 3000

490 FOR NP(OH) 4- FROM HARWELL R12324

HP (OH) 4-
-34.97
40 1. 000

400 -1, 000 3.0
0.0
T-4000 2 1.000 3 4.000

491 FOR NP2{0H)2+4 FROM HARWELL R12324

NP2 (OH) 2
-7. 43
40 2 000

400 4,000 6.0
0.8
1-2000 2 2.000 3 2000

0

0

0.

0

0.

0

0.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

oo

0.0

0.0

0o

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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492 FOR NPCO3+ FROM HARWELL R12324

NPCO3+
9,53
40 1,000

493 FOR NP(C03)2- FROM HARWELL R12324

NP (C03) 2
14. 03
40 1.000

434 FOR NP{C03)3-3 FROM HARWELL R12324

NP (C03)3
17. 53
40 1.000

435 FOR NPCL+2 FROM HARWELL R12324

NPCL+2
0.63
40 1. 000

486 FOR NPCL2t FROM HARWELL R12324

NPCLZ+
-2, 35
40 1.000

487 FOR NPOH+3 FROM HARWELL R12324

NPOHT3
~1.5
40 1. 000

458 FOR NP(OH) 2+2 FROM HARWELL R12324

NPOR2+2
=30
40 1. 000

499 FOR NP{OH) 3+ FROM HARWELL R12324

NP (OH) 3+
-6.0
40 1.000

500 FOR NP(OH)4 FROM HARWELL R12324

NP (OH) 4
- =90
40 1.000

502 FOR NP2 (OH) 2¢6 FROM HARWELL R12324

NP20H2+6
-2.0
40 2.000

300 1. 000
0.0
2 1.000 15 1.000

300 -1, 000 1
0.0

2 1.000 15 2.000

300 -3.000 1
0.0

2 1,000 15 3.000

300 2.000
0.0
2 1.000 14 14.000

00 1. 000
0.0
2 100014 2 000

Joo0 3. 000
0.0
1-1.000 3 1.000

300 2.000
0.0
1-2.000 3 2 000

300 1. 000
0.0
1-3.000 3 3.000

300 0. 000
0.0
1 -4.000 3 4.000

300 €. 000
0.0
1 -2.000 3 2 000

1.0

1.0

50

3.0

.0

4.0

4.0

4,0

4.0

8.0

0.0

0.0

0.0

0.0

0.0

0.0

0.¢

0.0

6o

0.0

0.0

503 FOR NP{OH) 3C03— FROM HARWELL R12324

NPOH3CO03 400  -1.000 8.0 0.0
-1 e 0.0
40 1.000 1 -3000 3 3.000 15 1.000
504 FOR NPS04+2 FROM HARWELL R12324
NPS04+2 200 2. 000 10. 0 0.0
L4 0.0
40 1.000 16 1.000
505 FOR NP(504)2 FROM HARWELL R12324
NP (504)2 200 0. 000 16.0 6.0
5 42 0.0
40 1.000 16 2 000
506 FOR NPCL+2 FROM HARWELL R12324
NPCL+3 200 3. 000 4.0 0.0
~0.04 0.0

40 - 1.000 14 1. 000
507 FOR NPCL2+2 FROM HARWELL R12324

NPCLZ42 200 2. 000 4.0 0.0
-0.24 0.0

40 1000 14 2 000

508 FOR NPCL3+ FROM HARWELL R12324

NPCL3+ 200 1. 000 4.0 0.0
-0. 5 0.0

40 1.000 14 3 000

509 FOR MPO20H FROM HARWELL R12324

NPO20H 400 0. 000 50 0.0
-24. 50 0.0

40 1,000 1 -5.000 2-1.000 3 3 000

510 FOR MPOZ (OH)2- FROM HARWELL R12324

NPO20H2- 400  -1.000 50 0.0
-36. 15 0.0

40 1.000 1 -6.000 2 -1.000 3 4 000

511 FOR NPO2CL FROM HARWELL R12324

NPO2CL 500 0. 000 50 0.0
-11. 67 0.0

40 1.000 1 -4.000 2 -1.000 3 2000 14

512 FOR HPO2HCO3 FROM HARWELL R12324

NPOZHCO3 500 0. 000 9.0 0.0

2,05 0.0

40

1. 000

1-3.000 2-1.000 3 200015

1. 080

1. 000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



513 FOR NPOZ2CO3- FROM HARWELL R12324
NPO2CO3- 500  -1.000 9.0 0.0
-6. 48 0.0
40 1.000 1 -4000 2 -1.000 3 200015
514 FOR NP02{C03)2-3 FROM HARWELL R12324
NPO2CO32 500  -3.000  13.0 0.0
-4. 26 0.0
40 1,000 1 -4.000 2 -1.000 3 2000 15
515 FOR NPO2(C03) 3=5 FROM HARWELL R12324
NP0O2C033 500 -5 000 17D 0.0
-4,03 0. 0
40 1.000 1 -4.000 2 -1.000 3 200015
516 FOR NPO20H+ FROM HARWELL R12324
NPO20H 400 1.000 6.0 0.0
-37. 19 0.0
40 1.000 1 -5000 2 -2.000 3 3. 000
517 FOR NPO2{0H)2 FROM HARWELL R12324
NPO20H2 400 0. 000 6.0 0.0
-43, 81 0.0
40 1000 1 -6.000 2 -2.000 3 4. 000
518 FOR NPO2(OH)3- FROM HARWELL R12324
NPO20H3- 400  -1.000 6.0 0.0
-53. 99 0.0
40 1.000 1 -7.000 2 -2.000 3 5. 800
519 FOR NPO2(OH)2+2 FROM HARWELL Ri2324
NPO20H2+ 400 2000 12.0 0.0
~70. 98 0.0
40 2,000 1-10.000 2 -4.000 3 &.000
520 FOR (NP02)3(OH)5+ FROM HARWELL R12324
NPO230H5 400 1.000 . 18.0 0.0
-114, 37 0.0
40 3.000 1-17.000 2 -6.060 3 11.000
521 FOR {NPO2) 20H+3 FROM HARWELL R12324
NPOR20H+ 400 3.000 12,0 0.0
-68. 58 0. 0
40 2.000 {1 -9.000 2 -4.000 3 5. 000
572 FOR NPD2CO3 FROM HARMELL R12324
NPO2C03 500 p.000  10.0 0.0
-22.29 0.0
40 1.000 1 -4.000 2 -2.000 3 2000 15
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0.0
1. 000

0.0
2. 000

0.0
3. 000

0.0
)]
0.0
| 0.0
0.0
0.0

0.0

1000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

6.0

0.0

523 FOR NP02(C03) 2-2 FROM HARWELL R12324
HPO2CO32 500  -2.000 14.0 0.0
-15.29 0.0
40 1,000 1-4.000 2 -2.000 3 200015
524 FOR NPO2(C03) 3-4 FROM HARWELL R12324
NPO2C033 500  -4.000 18.0 0.0
-11. 28 0.0
40 1000 1 -4000 2 -2.000 3 200015
525 FOR NPO2504 FROM HARKWELL R12324
NPQ2504 500 0. 000 12. ¢ 0.0
-25.02 0.0
40 1.000 1-4000 2-2.000 3 2000 16
526 FOR NP02(504) 2-2 FROM HARMWELL R12324
NP025042 500 -2 000 18.0 0.0
-28.18 0.0
40-1.000 1 -4.000 2 -2,000 3 2.000 16
527 FOR NPOZ(504)3-4 FROM HARWELL R12324
NP025043 500  -4.000 4.0 6.0
-27.29 0.0
40 1.000 1 -4.000 2 -2.000 3 2000 16
528 FOR NPO2CL+ FROM HARWELL Ri2324
NPO2CL+ 500 1. 000 6.0 0.0
~32. 58 0.0
40 1,000 1-4.000 2-2,000 3 200014
52% FOR NPOZCL2 FROM HARWELL R12324
NPO2ZCL2 500 0. 000 6.0 0.0
-31. 2% 0.0 '
40 1.000 1 -4.000 2 -2.000 3 200014
530 FOR NPO2F FROM HARWELL R12324
NPO2F 500 0. 000 50 0.0
~10. 38 0.0
40 1,000 3 2.000 1 -4.000 2 -1.000 20
531 FOR NPF+3 FROM HARWELL R12324
NPF+3 200 3. 000 4.0 0.0
8.33 0.9
40 1.000 20 1. 008
532 FOR NPF2+2 FROM HARWELL R12324
NPF2+2 200 2,000 4.0 - 00
14. 59 0.0
40 1.000 20 2. 000

0.0

2. 000

0.0

3. 600

0.0

1. 006

0.0

2. 000

0.0

3. 000

o

1. 000
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2. 000

0.0

1. D00

0.0

0.0

0.0

0.0

0.0
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0.0
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0.0

0.0
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533 FOR NPF3+ FROM HARWELL R12324
NPF3+ 200 1000 4.0 0.0
20. 3 0.0
40 1,000 20 3. 000
534 FOR NPF4 FROM HARWELL R12324
NPF4 200 0. 000 4.0 0.0
25.1 0.0
40 1.000 20 4. 00O
535 FOR (PU02)2(0H)2+2 FROM HARWELL R12324
PUOZ20H2 400 2. 000 12.0 0.0
~78.2 0.0
2% 2,000 1-10.000 2 -4.000 3 6. 000
536 FOR (PUO2) 3(DH)5+ FROM HARWELL R12324
PUB230HS 400 1. 000 18.0 0.0
-126. 3 0.0
29 3.000 1-17.000 2 -6.000 3 11.000
537 FOR {PU0Z)3(0H)4+2 FROM HARWELL R12324
PUG230H4 400 2. 000 18.0 0.0
-108,7 0.0
29 3.000 1-16.000 2 -6.000 3 10.000
538 FOR PUO2CO3 FROM HARWELL R12324
PUO2C03 500 6. 000 10.0 0.0
-22. 9 0.0
29 1.006 1 -4.000 2 ~2.000 3 2000 15
539 FOR PUD2(CO3)2-2 FROM HARWELL R12324
PU02C032 500 =2. 000 14.0 0.0
-19.9 0.0
23 1000 1-4.000 2-2.000 3 200015
540 FOR PHO2(C03) 3-4 FROM HARWELL R12324
PUD2C033 500 -4, 000 18.0 0.0
-14.0 0.0
29 1,000 1-4000 2 -2.000 3 200015
541 FOR FUOZ (OH)CO3~ FROM HARWELL R12324
PUO20HCO 500 =1. 000 10.0 0.0
~25. 05 0.0
29 1,000 1 -5000 2 -2.000 3 3.00015
542 FOR PUOZ (DH)2C03-2 FROM HARWELL R12324
PUO20HZC 500 -2. 000 10.0 0.0
-39.9 0.0
29 1.000 1-6.000 2 -2.000 3 4.000 15

0.0

0.0

0.0

0.0

0.0

0.0

1. 000

0.0

2. 000

0.0

3. 000

0.0

1. 000

0.0

1. 000

00

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 -

0.0

543 FOR PUO2H{(COZ)- FROM HARWELL R12324
PUOZHCOZ 500  -1.000 14.0 0.0
-12. 6 6.0
29 1000 1-3.000 2-2.000 3 2.000 15
544 FOR PUD2CL+ FROM HARWELL R12324
PUO2CE+ 500 1. 000 6.0 0.0
~35. 2 0.0
29 1.000 1-4000 2-2.000 3 200014
545 FOR PUO2CL2 FROM HARWELL R12324
PUOZCLE 500 0. 000 6.0 0.0
-35.15 0.0
2% 1.000 1 -4000 2-2.000 3 2.000 14
546 FOR PUG2504 FROM HARWELL R12324
PUO2504 500 0. 000 12.0 0.0
3.7 0.0
23 1.000 1 -4000 2 -2.000 3 200016
547 FOR PUO20H FROM HARWELL R12324
PUO20H 400 G. 000 510 0.0
-28.3 0.0
29 1.000 1-5000 2 -1.000 3 3. 000
548 FOR PUDZ(OH)2- FROM HARMELL R12324
PUO20H2- 400  -1.000 50 0.0
-37. 6 0.0
29 1.000 1 -6.000 2-1.000 3 4.000
548 FOR PUO2CL FROM HARWELL R12324
PUO2CL 500 0. 000 50 0.0
-18.77 0.0
29 1.000 1 -4.000 2-1.000 3 2000 14
550 FOR PU2 (0H) 2+6 FROM HARWELL R12324
PU20H2+6 300 6. 000 8.0 0.0
-1.0 0.0
29 2000 1 -2000 3 2 000
551 FOR PUZ(0H) 3+5 FROM HARWELL R12324
PU20H3+5 300 5 000 8.0 0.0
=20 0.0
29 2.000 1 -3.000 3 3. c00
552 FOR PU2(0H)4+4 FROM HARWELL Ri2324
PU20H4+4 300 4.000 8.0 0.0
-3.0 0.0
29 2000 1-4000 3 4.000

0.0
2. 000

0.0
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553 FOR PU2 (DH)5+3 FROM HARWELL R12324
PU20H5+3 300 3. 000 8.0 0.0 0.0 0.0
-7.0 0.0
29 2,000 1 -5.000 3 5 000
554 FOR PUS04+2 FROM HARWELL R12324
PUS04+2 200 2,000 10.0 0.0 0.0 0.0
5.72 0.0
29 1,000 16 1.000
555 FOR PU(S04)2 FROM HARWELL R12324
PUS042 200 0.000 150 0.0 0.0 0.0
10. 25 0.0
29 1.000 16 2 000
556 FOR PU{S04)3-2 FROM HARWELL R12324
PUSO43-2 200  -2.000 22.0 0.0 0.0 0.0
it.5 0.0
29 1.000 16 3.000
557 FOR PUCL$3 FROM MARWELL R12324
PUCL+3 200 3. 000 4.0 0.0 0.0 0.0
0. 93 0.0
20 1.000 14 1. 000
558 FOR PUCL2+2 FROM HARWELL Ri12324
PUCLZ 42 200 2. 000 4.0 0.0 0.0 0.0
-0.17 0.0
29 1.000 14 2. 000
569 FOR PUCL3+ FROM HARWELL R12324
PUCL3+ 200 1. 000 4.0 0.0 0.0 0.0
-1.0 0. 0
29 1,000 14 3. 000
560 FOR PU3 (DH)5+4 FROM HARWELL R12324
PUIOH5+4 400 4,000 9.0 0.0 0.0 0.0
1.7 0.0
29 3.000 1-5.000 2 3.000 3 S5 000
561 FOR PU2(OH) 244 FROM HARWELL R12324
PU20H2+4 400 4. 000 6.0 0.0 0.0 0.0
19,8 0.0
29 2000 1-2.000 2 2000 3 2000
562 FOR PUCO3+ FROM HARWELL R12324

PUCO3+ 300 1. 000 7.0 0.0 0.0 0o
23. 4 0.0
29 1000 2 1.000 15 1. 000
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563 FOR PU(CO3)2- FROM HARWELL Ri2324

PUC

29

032- 300 -1.00¢
27. 8 0.0
1.000 2 1.000 15

11.0

2. 000

§64 FOR PU(C03)3-3 FROM HARWELL R12324

PUC

29

033-3 00 -3.000
.4 0.0
1.000 2 1.000 15

15.0

3. 000

565 FOR PUSO4+ FROM HARWELL R12324

PUS

28

04+ J00 1. 000
20. 4 0.0
1.000 2 1.000 1§

9.0

1. 000

566 FOR PU(HS04)2+ FROM HARWELL R12324

PUH

29

S04zt 400 1. 000
21. 8 0.0
.00 2 1.000 1

15.0

2.000 16 2 c00

567 FOR PUHS04+2 FROM HARWELL R12324

PUH

29

S04+2 400 2. 000
7.9 0.0
1L.o060 2 1000 1

9.0

1.0600 16 1.000

568 FOR FU{S04)2- FROM HARWELL R12324

PUS

28

042- 00 -1.000
221 0.0
1.000 2 1.000 16

15.0

2. 000

569 FOR PUCL2 FROM HARWELL R12324

PUC

29

L+2 300 2. 000
16. 8 6.0
1.000 2 1.000 14

3.0

1. 000

570 FOR PUCL2+ FROM HARWELL R12324

PUC

23

L2+ 300 1. 000
11. 9 0.0
1.000 2 1.000 14

3.0

2. 000

571 FOR PUGZH2PO4+ FROM HARWELL R12324

PUG

29

ZH2PO 500 1. 000
-11. 46 0.0
1,000 3 2000 19

6.0

1.000 2 -2.000

572 FOR PUO2HPO4- FROM HARWELL R12324

PUO

28

2HPo4  so¢  -1.000
-3 45 0.0
1000 3 2000 19

5.0

1,000 2 -1.000

0.

0.

0.

0.

0.

0.

6.

0.

1 -2. 000

0

0.0

0.0

0.¢

00

0.0

0.0

00

0.0

0.0

0.0

1-3.000
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573 FOR PUHP04+2 FROM HARWELL R12324
PUHPO4+2 a00 2. 000 4.0
25,28 0.0
25 1000 1 1.000 19 1.000
574 FOR PUH2(P04) 2 FROM HARWELL R12324
PUH2P0D42 300 0. 000 4.0
48. 44 0.0
29 1,000 1 2000 19 2 000
575 FOR PUH3(P04)3-2 FROM HARWELL R12324
PUH3PO43 300 -2, 000 4.0
70. 42 0.0
29 1,000 1 3.000 19 3.000
576 FOR PUH4(P04) 4-4 FROM HARWELL R12324
PUH4PO44 300  -4.000 4.0
§2.53 0.0
2% 1.000 1 4.000 19 4 00C
577 FOR PUHZP04+2 FROM HARWELL R12324
PUHZPO4+ 400 2. 000 3.0
38. 93 0.0
29 1,000 1 200019 1.000 2 1.000
578 FOR PUCO3+2 FROM HARWELL R12324
PUCO3+2 200 2. 000 8.0
15,10 0.0
29 1.000 15 1.000
578 FOR PU(C03)2 FROM HARWELL R12324
PUCO32 200 0. 000 12.0
33.10 0.0
29 1,000 15 2 000
580 FOR PU(CO3)3-2 FROM HARWELL R12324
PUCO33-2 200 -2.000 16. 0
42. 30 0.0
29 1.000 15 3. 000
581 FOR PU(CO3)4-4 FROM HARWELL R12324
PUCC34-4 200 -4, 000 20.0
45.10 0.0
23 1.000 15 4. 000
582 FOR PU(C03)5-6 FROM HARWELL R12324
PUCO3 5-6 200 -6.000 4.0
44, 50 0.0
29 1.000 15 6. 000

0.0
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0.0

0.0

0.0

0.0

0.0

0.0

0.0
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583 FOR PUND3+3 FROM HARWELL R12324
PUNO3+3 200 3. 000 9.0 0.0 0.0
1. 80 0.0
29 1.000 {7 1,000
584 FOR PU{NO3)2+2 FROM HARWELL R12324
PUNO3242 200 2.000. 14.0 0.0 0.0
2. 40 0.0
29 1.000 177 2 000
585 FOR PU(NO3)3+ FROM HARWELL R12324
PUND3 3+ 200 1.000 19.0 0.0 0.0
2. 30 0.0
29 1.000 17 3. 000
586 FOR PUD2NO3+ FROM HARWELL R12324
PUOZNO3+ 500 000 1.0 0.0 0. ¢
-35.5 g0
29 1,000 1 -4.000 2 -2.000 3 2.000 17 1.000
587 FOR PUF+3 FROM HARWELL R12324
PUFH3 200 3. 000 4.0 0.0 0.0
8. 44 0.0
26 1.000 20 1,000
588 FOR PUF242 FROM HARWELL R12324
PUF2+2 200 2, 000 4.0 0.0 0.0
1508 0.0
29 1.000 20 2 000
589 FOR PUF3+ FROM HARWELL R12324
PUF3+ . 200 - 1.000 4.0 0.0 0.0
19.8 0.0
29 1000 20 & 000
530 FOR PUF4 FROM HARWELL R12324
PUF4 200 0. 000 4,0 S 0.0 0.0
23,20 0.0
29 1.000 20 4. 000
591 FOR PUOZF+ FROM HARWELL R12324
PUD2F+ 500 1. 008 6.0 0.0 0.0
-30, 69 0.0
29 1.000 3 2000 2 -2.000 § -4.000 20 1.000
582 FOR AMCO3+ FROM BATTELLE-PNL

ANMCO3+ 200 1.000 4.0 0.0 0.0
7. 60 0.0
28 1.000 15 1.000



593 FOR AM(C03)2- FROM BATTELLE-PNL
AMC0O32- 200  -1.000 8.0 0.0
12. 30 0.0
28 1.000 15 2 000
534 FOR AM{C03)3-3 FROM BATTELLE-PNL
AMCO33-3 200 -3.000 120 0.0
15. 23 00
28 1.000 15 3. 000
602 FOR ZNA FROM PNC-WANNER
INA 200 0. 000 0. 000
20. 00 0. 000
6 1.000 45 1. 000
603 FOR ZK FROM PNC-WANNER
rid 200 0. 000 0. 00D
20. 60 0. 000
7 1.000 45 1.000
604 FOR Z2MG FROM PNC-WANNER
7240 200 0. 000 0. D00
40, 20 0. 600
5 1.000 45 2 000
605 FOR Z2CA FROM PNC-WANNER
22CA 200 0. 000 0. 000
41. 80 0. 400
4 1,000 45 2. 000
608 FOR PDOH+ FROM PHILLIPS 1988
PDOH# 300 1. 000 2.0 0.0
-2 12 0.0
42 1,000 3 1.000 1 -1.000
609 FOR PD(OH) 2{AQ) FROM PHILLIPS 1988
PD(OHY2( 300 0. 000 2.0 0.0
-4, 62 0.0
42 1.000 3 2.000 1 -2 000
610 FOR SNF+ FROM EQ3/6 DATAO, 3245R54

SHF+ 200 1. 000 2.0 0.0
4.08 8.0
34 1,000 20 1. 000
611 FOR SNFHH+  FROM EQ3/6 DATAQ. 3245R54
SNF++4 300 3. 000 4.0 0.0
~6. 87 6.0
34 1,000 20 1.000 2 -2. 000
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0o

6.0

612 FOR SNF2 FROM EQ3/6 DATAD. 3245R54
SNF2 200 0. 000 2.0 0.0
6. 68 0.0

34 1.000 20 2 000

613 FOR SNF2H+  FROM EQ3/§ DATAQ. 3245R54

SHF2H4 300 2,000 4.0 0.8
-4.60 0.0

34 100D 2¢ 2000 2 -2 000

614 FOR SNF34 FROM EQ3/6 DATAD. 3245R54

SNF 3+ 300 1. 000 4.0 0.0
-6. 31 0.0

34 1.000 20 3000 2 -2 000

615 FOR SNF3- FROM EQ3/6 DATAD. 3245R54

SNF3- 200 -1.000 2.0 0.0

9. 46 0.0

34 1,000 20 3 000

616 FOR SNF4 FROM EQ3/6 DATAD. 3245R54

SNF4 300 0. 000 4.0 0.6
-4, 34 0.0

34 1.000 20 4.000 2 -2 000

617 FOR SNOH:++ . FROM EQ3/6 DATAD. 3245R54

SNOH+++ 400 3.000 4.0 0.0
-4.71 0.0

34 1,000 3 1.000 1 -1.000 2 -2 000

618 FOR SN(OH)4..  FROM EG3/6 DATAQ. 3245RS4

SN(OH) 4 400 0.000. 4.0 0.0
-4, 53 0.0

34 1.000 3 4000 1 -4.000 2 -2.000

619 FOR SN(S04)2 FROM EQ3/5 DATAD. 3245R54

SN(sody2 300 0.000 16.0 0.0
-6. 14 0.0

34 1.000 16 2000 2 -2 000

620 FOR SN(S04)++ FROM EQ3/6 DATA(. 3245R54

SN{504++ 300 2,000  t0.0 0.0
-19.8 0.0

34 1,000 16 1.000 2 -2. 000

621 FOR ACOH+2Z FROM HARWELL R12324

ACOHt? 300 2. 000 0.0 0.0
-10. 4 0.0
49 1.000 3 1000 1 -1,000

0.0

6.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



25

LOOK MIN
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1 -128. 000

MG251206 4

5 2, 000
TALC 4

5 3. 000
CLINOC4D &

& 40, 000
SEPIOLIT 4

5 4. 000
CLINOCHE 7
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1 -144.000
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46 2,000 2 -2. 000 5 1,000 14 2.000 3 2. 000

$B205 4 10. 00 15, 47 0. 00 0 -NB§-82- MGD 3 0. 00 21. 66 0. 80 0 0. 800-NUREG4B64-
46 2,000 3 1.000 2 -4.000 -2.000 : 5 1. 000 3 1.000 1 -2.000

SB406 3 12.00  -66.85 0. 00 0 -NBS-82- MGCO3 2 4,00  -B. 099 0. 00 0 0. D00-NUREG4864~
46 4,000 3 -2.000 1 4. 000 5 1.000 15 1. 000

SB{OH)3 3 .00 -1891 0. 00 0 -NBS-82- MGCO33H2 - 3 4.00  -5.094 0. 00 0 0. 000-NUREG4B64~
46 1.000 3 1000 1 1. 000 5 1,000 15 1.000 3 1. 000

B 203 3 0. 00 an 0. 00 0 -NBS-82- Me(oH)Z 3 0. 00 16. 71 0. 00 0 0. 000-NUREG4864-
47 2.000 3 3000 1 -6. 000 5 1.000 3 2.000 1 ~2. 000

PO(OHY4 3 4, 00 19, 52 0. 00 (] -NB3-82- MGCL24H2 3 0. 00 7.515 0.00 0 0. 000-NUREG486 4~
48 1.000 3 4,000 i -4, 000 5 1.000 14 2.000 3 4. 000

ACCOHYS 3 0. 00 21. 10 0. 00 0 ~HARMELL- MGCL26HZ 3 0. 00 4, 495 0. 00 0 0. 000-NUREG4864~
49 1.000 3 o000 1 -3, 000 5 1.000 14 2.000 3 6. 000

£520 3 0. 00 89. 89 0. 00 0 ~PHI-88- CAlOH)2 2 0. 00 -5. 158 0. 00 0 0. 000-BERNER~
30 .000 3 1.000 1 -2, 000 4 1,008 61 2. 000

CSOH 3 0. 00 27, 42 0.00 0 -PH|-88- CAH25104 2 0. 00 -8. 16 0.00 0 0. 000-BERNER-
30 1.000 3 1.000 1 -1. 000 4 1,000 224 1. 000

£52504 2 6. 00 0. 87 0. 00 0 -PH1-88- C(GRAFI) 4 0.00 -32.17 0.00 0 0. 000-NUREG4864-
30 2.000 15 1. 000 15 1.000 3 -3.000 1 6.000 2 4, 000

£52003 2 4,00 10, 07 0. 00 0 -PH1-88- FEOHOH 3 Z 08 13. 51 0.00 0 0, 00D [AERE-R 12324]
30 2.000 15 1. 000 8 1.000 3 2000 1 —2. 000

CMo2 4 4.00 37. 83 0. 00 0 -PH!-88- HYDROXAP 4 0.00 -48.5% 0.00 0 0. 000 [CHEMVALY
50 L0003 2.000 2 ~1.000 1 -4, 000 4 5.000 19 L0060 3 1.000 1 -1. 000

CM203 3 6. 00 53. 48 0. 00 0 -PHI-88- CHLOROAP 3 0.00 -G6. 15 0.00 (1} 0. 00D [CHEMVAL]
50 2,000 3 3.000 1 -6. 000 4 5.000 19 3.000 14 1.000

cM{oH)3 3 3. 00 24,78 0.00 0 -PH|-88- FLUOROAP 3 0.00 -58. 09 0. 00 0 0. 000 [CHEMVAL]
50 1.000 3 3.000 1 -3. 000 4 5.000 19 3.000 20 1. 000

TC(EH)2 3 200 -21.63 0. 00 0 0. 000-PH1-B8-
24 1.000 3 1,000 2 2. 000 END

TCO2{C) 3 400 -19.76 0.00 0 0. 000-PH-B8- CMo2 4 4,000 4620 0. 00 0 -HATCHE-
24 1.000 3 1.000 1 -2. 000 50 1.000 3 2,000 2 ~-1.000 1 -4. 000

TC(CR) 4 0.00 -23.94 0. 00 0 0. 000-FH -85~ CHOOH)S 3 3. 00 17. 50 0. 00 0 -HATCHE-
24 1.000 3 -1.000 1 2.000 2 4, 000 50 1.000 3 3.000 1 -3. 000

PD (CR) 2 0.00  -30.94 0. 00 0 0. 000-PH t~88~ CHOHCO3 4 7. 00 -7. 03 0. 00 0 ~HATCHE-
42 1.000 2 2. 000 50 1.000 3 1.000 1 -1.000 15 1. 000

SILICA) 2 0. 00 =271 6.22 - 0 0. 000~ EQ3/_6 - 623 FOR CM+4  FROM HATCHES
13 1.000 3 -2.000 Ch+4 200 4,000 4.4 0.0 0.0 0.0 0.

MGCL2? 2 0. 00 22.09 0. 00 0 0. 000-MUREG4864- 52 4 0.0

5 1.000 14 2,000 , §0 1.000 2 -1, 000

MGCL22HZ 3 0.00 -153.3 0.00 0 0. 000-NUREG4B64- 283 FOR U(OH)5- FROM NEA



U(oH) 5- 300  -1.000 4, 000

25 1.000 3 5000 1 -5.000
602 FOR ZNA FROM PNC-WANNER
ZNA 200 0.000 0. 000
20. 00 0. 000
6 1.000 45 1. 000
603 FOR ZK FROM PNC-WANNER
K 200 0. 000 0. 000
20. 60 0. 000
T 1,000 45 1,000
604 FOR ZZMG FROM PNC-WANNER
I2MG 200 0. 000 0. 000
40. 20 g. 600
5 1.000 45 2. 000
605 FOR Z2CA FROM PHC-WANNER
12CA 200 0. 000 0, 000
41, 80 0. 000
4 1.000 45 2 600
602 FOR ZNA FROM WAMNER ORIGINAL
INA 200 0.000 0. 000
20. 00 0. 000
6 1.000 45 1.000
603 FOR ZK FROM WANNER ORIGINAL
Fi o 200 0. 000 0. 000
20, 40 0. 000
T 1.000 45 1.000
604 FOR Z2MG FROM WANNER ORIGINAL
120G 200 0. 000 0. 000
41. 70 0. 600
5 1.000 45 2.000
605 FOR Z2CA FROM WANNER ORIGINAL
L2CA 200 0. 000 0. 000
42. 40 0. 000
4 1,000 45 2 000
602 FOR ZNA FROM PNC-GRAMBOW OROGINAL
ZNA 200 0. 600 0. 000
2,69 0. 000
6 1.000 45 1 000
603 FOR ZK FROM PNC-GRAMBOW ORIGINAL
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0. 000

0. 000

0. 000

0.0

0.0

0.0

0.
-15. 470 0. 000 0. 00D0CE+00 0. 00000E+00 0. 00000E+00 0. 00DOOE+DO 0. O

ZK 200 0. 000 0. 000
315 0. 000
7 1.000 45 1. 000
604 FOR Z2MG FROM PNC-GRAMBOYW ORIGINAL
220G 200 0. 000 0. 000
6. 01 0. 000
5 1.060 45 2.000
605 FOR Z2CA FROM PNC-GRAMBOW ORIGIMAL
22CA 200 0. 000 0. 000
6 71 0. 000
4 1.000 45 2 000
606 FOR ZH FROM PNC-GRAMBOW ORIGINAL
ZH 200 0. 600 0. 600
9. 81 0. 000
1 1.000 45 1.000
602 FOR ZNA FROM PNC-GRAMBOW
ZNA 200 6. 000 0. 000
20. 00 0. 000
6 1.000 45 1.000
603 FOR ZK FROM PNC-GRAMBOW
Fi 200 0. 000 6. 009
20. 50 0. 000
7 1.000 45 1.000
604 FOR Z2MG FROM PNC-GRAMBOW
22MG 200 0. 000 0. 000
40. 60 0. 000
5 1.000 45 2 000
605 FOR Z2CA FROM PNC-GRAMBOW
I2CA 200 0. 000 &. 000
41, 30 0. 000
4 1.000 45 2 000
606 FOR ZH FROM PNC-GRAMBOW
ZH 200 0. 000 0. 000
21.70 0. 000
t 1.000 45 1.000
602 FOR ZNA FROM GRAMBOW ORIGINAL
INA 200 0. 000 0. 000
2.92 ¢. 000
6 1.000 45 1.000
603 FOR ZK FROM GRAMBOW ORIGINAL

0.0

0.9
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K 200 0. 000 0. 000
2,89 0. 000
7 1.000 45 1,000
§04 FOR Z2MG FROM GRAMBOW OR!GIMAL
728G 200 0. 000 0. 000
6. 93 0. 000
5 1.000 45 2 000
605 FOR Z2CA FROM GRAMBOW ORIGINAL
72CA 200 0. 000 0. 000
6. 71 0. 000
4 1,000 45 2. 000
606 FOR ZH FROM GRAMBOW OR!GINAL
H 200 0. 000 0. 060
9, 90 0. 000
1 1.000 45 1. 000
501 FOR NP(OH) 5- FROM HARWELL R12324
NP (OH)5- 300  -1.000 4,0 0.0 0.0 0.0 1.
-24. 7 0.0
40 1.000 3 5000 1 -5 000
622 FOR CM{OH) +2 FROM HATCHES
CMOH+2 300 2. 000 3.0 0.0 0.0 0o 0.
-5, 30 0.0
50 1.000 3 1.000 1 -1, 000
221 FOR SI403(0H) 13-3 FROM NEA
S1403(0H 200  -3.000 0. 000 0. 000 0. 000 0. 000 0.
-34. 901 0. 000 0. 0000DE+00 . QOBOOE+00 0. 0000OE+00 0. 00000E+0D 0.0
13 4,000 1 -3. 000
227 FOR COZ(AQ) FROM NEA .
€02 (AQ) 300 0. 000 4. 000 0. 000 0. 000 0. 000 0.
16. 681  -5. 705 0. ODOODE+OC 0. 00OCOE+00 0. 000OOE+00 0. 00GOOE+00 0.0
15 1,000 3 -1.000 1 2. 000





