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Veancot Kcanco; Ycaou- Kcaon- v+ M+
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Ycacog K cacog Ya+ M+ ’Yccho;rKCcho;r
TH+MHE THCO; MHCO;
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Yu,co3 Ku,cose (2.38)

YH4S103 TV H,4Si03
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THasio; M Hgsi0, THHTIHE

i VH4Si05 T H, S0

(2.39)
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aH,0 YCat+MCat++AH,0
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YH,co3 Ku,cose Va,sio; Kussio] Y+ M+
VH4Si05 71V H,4S108

—9 (2.40)
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TH,S10; - KHQSio;— (y+mu+)
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g = —ML o+ ny,(55.51 + 2
10 0 W( You-Kou-va+mp+
YCat+TMCat+AH,0

_|_
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00 JOOO0O0O
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Ome, ++ achog 8mH4Si02 Omy+ oy
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Om, ++ 8mH003_ amH4SiOZ Omy + Oney

J— MWhysios  Whysiog  mysiog  Wmysios  9¥nysiog (2 42)
- Ome,++ BmHCOg amH4SiOZ Omy+ Oy :

oW,y oW,y oW,y oW,y oW,y

Ome,++ BmHCOg amH4SiOZ Oomy+ Oney
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Ome, ++ achog 8mH4Sioz Omy+ Ny
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000 2000000000000000

O000H,O0000
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T 0000H0000 +0000H,0000 (3:9)

00000000000000000000000 MY 0000000000000
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tf - t

MHCO:; = MHCOS_ + nwmnCOQ (310)

T
MIfIfS* = MI&S‘ + nwm’l’Lst (311)

T
MI?; = MIEI‘*' + Ny 1— = (n002 + nHQS) (312)

T
MgO::A@m+mﬁt;@5M—nmg (3.13)
MéfDDDDD = MEIEIEIEIEIEI (3-14)
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calcite

CaCOs= Ca™t + HCO; — HY (3.15)

ggbobooooooboooboobouooooo

JCat+McCat+THCO; MHCo;
Keacite =

3.16
YH+MH+ ( )
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goooboooooobobob 3s1e0bobooboobooboboooboobod
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goooogad
VCat+Mcat+Trco; MECO;

Kcalcite > (317)
Yg+mMyg+
gdododododooooooodgo (SI)DDDDDDD
ooon
ST =log ——— (3.18)
KDD
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00000 (0000000000 0)00000000000O00O 20000000
goobooooboog

e [0 0 Debye-Hiickel O

— AT
log ; L + B°I 3.19
8% =17 BT (3.19)
e Davies
— AT
log; = —— V" _ 03] 3.20
8% =TT (3.20)
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Ooo0ooooob0oooooooooD 00000 ;00000000000
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1 j
I = 5(2 miz; + ijzi) (3.21)
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m;Um; 00000000000 00000000000000000000 20 Z;
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3.22
(5T)3/2 ( )
D000 3.190 ¢ 0 ecmQ0OQ0QoonO
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- P (3.23)
(eT)1/2
pUDOOOOOO0O0O0O
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TITLE : Takinoue A-1

pH= 7.08 at 233.5C ionic strength= 1.922e-02
cation=1.853e-02 anion=-1.813e-02

spec z dhb act.c molality activity total mol
H20 0.0 0.0 9.992e-01 5.551e+01
H+ 1.0 9.0 0.820 1.020e-07 8.357e-08 6.614e-03 |
Cl- -1.0 3.0 0.776 1.530e-02 1.187e-02 1.
SO4-- -2.0 4.0 0.378 3.648e-04 1.377e-04/6.284e-04
5

HS- -1.0 3.5 0.781 3.875e-04 3.025e-04

CO3—- -2.0 5.4 0.399 2.494e-07 9.952e/08 4.052e#03
Al+++ 3.0 9.0 0.165 1.781e-20 2.930e

Ca++ 2.0 6.0 0.408 5.244e-04 2.139€

Na+ 1.0 4.0 0.785 1.601e-02 1.257e-

Fe++ 2.0 6.0 0.408 4.563e-07 1%

K+ 1.0 3.0 0.776 1.279e-03 9/

loga k+/a n+

gdooooooa €v
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PECSOUOOOO0OOO0OOOODOO (0-16)D000D00D00D0ODOOUDOODOODOODO
0 (1721) 00000000000 OO0 0000000000 D DOoOOoOoOUoOo
00000000 Kharaka and Barnes(1973) 00 O O

0 H20 0.0 0.0 18.01534
1 H+ 1.0 9.0 1.00797
2 C1- -1.0 3.0 35.453

3 S04—- -2.0 4.0 96.0616
4 HS- -1.0 3.5 33.07197
5 C03-- -2.0 5.4 60.00935
6 Al+++ 3.0 9.0 26.9815
7 Ca++ 2.0 6.0 40.08

8 Na+ 1.0 4.0 22.9898
9 Fe++ 2.0 6.0 55.847
10 K+ 1.0 3.0 39.102
11 Mg++ 2.0 6.5 24.312
12 H45i04 0.0 0.0 96.11548
13 H3BO3 0.0 0.0 61.83311
14 Li+ 1.0 6.0 6.939
15 F- -1.0 3.5 18.9984
16 NH3 0.0 0.0 17.0306
17 H2S 0.0 0.0 34.0799
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18 HCO3

19 H2C03
20 5102

21 B

-1.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

61.0173
62.0253
60.0848
10.81
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PECSOOCOOOOO0OOOOOOOOOOOODO1IDO OO0 OO Oooooooo
o000 20 bobooobobooobOooboboobOooooboooboobo 30 oo
000 (00000000 o00D0 1600000)0040 D20000000000
(000000 0.0 25.0 50.0 75.0 100.0 125.0 150.0 200.0 250.0 300.0 350.0°C)C
000000000000 Kharaka and Barnes(1973) 00 00000000000
0000000 (20000)00 200 [A]Chiba(1986)0 [B|Truesdell and Singers
(1974 00000000000 (10000)0000 [A]000000000000
0000000000 [A]B]o0D0D0O0DDO0O0DOO0DDOO0DOO0ODODOODOODOOOOO
00000000000 999.900000000 (place holder) OO OO OODOO
gobooboogbbood

31 0H- -1 3.5

OH- +H+=H20 [A]SUPCRT Oct. 1984

1.0 1.0 -1.0 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
14.91 13.99 13.26 12.69 12.24 11.87 11.59 11.22 11.09 11.28 11.87

32 H2S 0 0.0

H2S=H+ +HS- [A]Barbero et al. (1982)

1.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-7.34 -6.99 -6.77 -6.66 -6.63 -6.65 -6.72 -6.96 -7.35 -8.06 -9.26

33 HCO3- -1 5.4

HCO3- =H+ +C03-2 [A]lJanecky and Seyfried (1983)

1.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-10.62 -10.32 -10.17 -10.13 -10.16 -10.20 -10.29 -10.68 -11.43 -13.38 -17.37

34 AL(OH)++ 2 5.4

A1(OH)++=A1+3 +H20-H+ [A]Reed and Spycher (1984)

1.0 1.0 -1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.91 4.99 4.16 3.40 2.68 1.98 1.30 -0.02 -1.31 -2.47 -3.48
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35 A1(DH)2+ 1 5.4
A1(OH)2+ +2H+=A1+3+2H20 [AJReed and Spycher (1984)
1.0 2.0 -2.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12.03 10.13 8.53 7.17 6.00 4.94 4.00 2.50 1.00 0.00 0.00
36 AL(OH)4- -1 4.5
A1(OH)4- +4H+=A1+3 +4H20 [AJReed and Spycher (1984)
1.0 4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25.01 22.16 19.88 18.09 16.70 15.65 14.80 13.30 12.20 10.60 7.60
37 CaC03aq 0 0.0
CaCD3ag=Ca+2 +C03-2 [A]Janecky and Seyfried (1983)
i.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-2.566 -3.22 -3.55 -3.69 -3.76 -3.98 -4.27 -5.06 -6.13 -7.95 -10.91
38 CaHCO3+ 1 6.0
CaHC03+=Ca+2 +H+ +C03-2 [A]lJanecky and Seyfried (1983)
i.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-11.78 -11.55 -11.49 -11.56 -11.73 -11.93 -12.20 -13.04 -14.45 -17.50 -23.26
39 Ca(0H)+ 1 6.0
Ca(OH)+ +H+ =Ca+2 +H20 [A]lJanecky and Seyfried (1983)
1.0 1.0 -1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13.56 12.60 11.78 11.08 10.47 9.94 9.47 8.58 7.65 6.40 4.55
40 CaS04aq 0 0.0
CaS04aq= Ca+2 + S04-2 [AlLarson (1970)
1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-2.23 -2.31 -2.41 -2.53 -2.67 -2.83 -3.00 -3.41 -3.88 -4.43 -5.08
41 Fe(DH)+ 1 5.0
Fe(OH)+ +H+=Fe+2 +H20 [A]Tremain and LeBlac (1980)
1.0 1.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10.84 10.18 9.62 9.15 8.74 8.38 8.06 7.53 7.10 6.74 6.42
42 Fe(0H)2 0 0.0
Fe(OH)2 +2H+ =Fe+2 +2H20 [A]Tremain and LeBlac (1980)
1.0 2.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23.37 21.42 19.79 18.43 17.28 16.29 15.44 14.05 12.98 12.14 11.44
43 FeSD4aq 0 0.0
FeS04aq= Fe+2 +504-2
i.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90
44 H2Si04-2 -2 5.4
H25i04-2+2H+ =H4Si04 [A]SOLVEQ(unknown)
i.0 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
23.37 21.63 20.61 20.13 20.00 20.00 20.10 20.31 21.23 22.20 22.56
45 H3Si04- -1 4.0
H3Si04- +H+=H4Si04 [A]Fleming and Crerar (1977)
1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
10.14 9.69 9.35 9.11 8.94 8.84 8.78 8.77 8.87 9.10 9.48
46 H2C03 0 0.0
H2C03=2H+ +C03-2 [A]Patterson et al. (1982)
1.0 0.0 2.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



-17.07 -16.68 -16.50 -16.48 -16.58 -16.70 -16.91

47 HS04- -1 4.5

HS04-=H+ +S04-2 [AlHelgeson (1969)

1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-1.83 -1.99 -2.26 -2.61 -2.99 -3.36 -3.74

48 KClaq 0 0.0

KC1=K+ + Cl- [A]JHelgeson (1969)

1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
1.02 1.35 1.46 1.41 1.25 1.06 0.85

49 KS04- -1 5.4

KS04-=K+ +504-2 [A]Helgeson (1969)

1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-0.70 -0.85 -1.00 -1.15 -1.30 -1.45 -1.60

50 MgC03aq 0 0.0

-17.72

-19.

0.0 0.0

-4.49

0.0
0.50

0.0
-1.94

MgC03aq= Mg+2 +C03-2 [A]lJaneckey and Seifried (1983)
1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-2.88 -2.98 -3.12 -3.30 -3.50 -3.71 -3.97
51 MgHCO3+ 1 4.0

-4.70

1.

1.

-5.

-2.

-5.

MgHC03+ =Mg+2 +H+ +C03-2 [A]Janeckey and Seifried (1983)
1.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-11.66 -11.39 -11.31 -11.37 -11.53 -11.77 -11.96

52 Mg(OH)+ 1 6.5

Mg(0OH)+ +H+ =Mg+2 +H20 [A]1SOLVEQ(unknown)

1.0 1.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13.39 11.80 10.70 9.93 9.34 8.67 8.05

53 MgS04aq 0 0.0

MgS04aq= Mg+2 + S04-2 [AlMashall (1967)

1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
-2.18 -2.40 -2.62 -2.84 -3.06 -3.28 -3.50

54 NaClaq 0 0.0

NaClag=Na+ +Cl- [A]JSUPCRT Oct. 1984

1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0
0.75 0.93 1.02 1.03 0.98 0.88 0.74

55 NaCO03- -1 5.4

NaC03-=Na+ +C03-2

-12.75

-14.

0.0 0.0

7.15

0.0 0.0

-4.00

-4.

0.0 0.0

0.39

-0.

1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0
999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.

56 NaHC03aq 0 0.0
NaHC03aq =Na+ +H+ +C03-2

1.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0
999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.

57 NA2C03aq 0 0.0
Na2C03aq=2Na+ +C03-2

1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 2.0 0.0 0.0
999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.90 999.

58 NaS04- -1 5.4

NaS04- =Na+ +S04-2 [A]lJanecky and Seyfried (1983)

21 -22.
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0.0 0.
90 999.
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1.0 0.0 0.0 0.0
-0.65 -0.72 -0.79

59 HClaq 0 0.0

HC1=H+ +C1l- [BlHelgeson (1969)

1.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
7.50 6.10 5.00 3.80 2.90 2.00 1.23

60 H4B04- -1 2.6

H4B04- +H+=H3B03+H20 [B]Mesmer

1.0 0.0 0.0 0.0 0.0

-0.86 -0.94 -1.02 -1.12

et al. (1972)

1.0 1.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9.47 9.23 9.07 8.98 8.93 8.90 8.89
61 HFaq 0 0.0

HF=H+ +F- [B]Ellis (1963)

1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-2.96 -3.18 -3.40 -3.64 -3.85 -4.09 -4.34
62 NH4+ 1 2.5

NH4=NH3+H+ [B]Wright et al. (1961)
1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-10.04 -9.24 -8.56 -7.94 -7.39 -6.90 -6.49

-1.36

0.0 0.0 0.0 0.0 0.0 0.0

0.07

0.0 0.0 0.0 0.0

8.95

0.0 0.0 0.0 0.0 0.0 0.0

-4.89

0.0 0.0 0.0 0.0 0.0 0.0

-5.69

-1.71

-0.67

9.11

-5.80

-5.09

OO0 BOODODODOOOODOODOO

1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-2.30 -3.26

0.0 0.0

-1.20 -2.50
1.0 0.0 0.0 0.0

9.49 10.17
1.0 0.0

-6.80 -7.40
0.0 1.0

-4.53 -3.87
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PECSODOOOODOOOODOODOOO 10 OO0 DO0oOoooOoooooog
000020 00000 (D0ODO0O00O0oO0ooo0ODO 1600000030 0100
00000000 (00o0ooo 0.0 25.0 50.0 75.0 100.0 125.0 150.0 200.0 250.0
300.0 350.0°C)0 00 000 SUPCRT92(Johnson et al., 1992) 00000000

1 ACTINOLITE 2CA+++BFE+++8H4S5I104-8H20-14H+

1.0 -8.0 -14.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 5.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0
52.554 47.036 42.165 37.888 34.152 30.919 28.092 23.325 19.158 14.495 5.542

2 ALBITE NAALSI308+4H++4H20=NA++AL+3+3H4SI04

1.0 -4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
3.918 3.099 2.293 1.571 0.946 0.410 -0.051 -0.818 -1.531 -2.520 -5.014

3 ALBITE_HI NAALSI308+4H++4H20=NA++AL+3+3H4SI104

1.0 -4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
5.413 4.417 3.462 2.613 1.877 1.245 0.698 -0.212 -1.042 -2.126 -4.701

4 ALBITE_LOW NAALSI308+4H++4H20=NA++AL+3+3H4SI04

1.0 -4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
3.918 3.099 2.203 1.571 0.946 0.410 -0.051 -0.818 -1.531 -2.520 -5.014

5 ALUNITE K++3AL+3+2504=2+6H20-6H+

1.0 6.0 -6.0 0.0 2.0 0.0 0.0 3.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
3.977 0.665 -2.203 -4.667 -6.808 -8.705 -10.431 -13.644 -17.104 -22.100 -33.758

6 ANALCIME NA++AL+3+2H4SI04-H20-4H+

1.0 -1.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
8.619 7.283 6.100 5.089 4.233 3.508 2.888 1.869 0.967 -0.157 -2.703

7 ANDALUSITE 2AL+3+H4SI04+H20-6H+

1.0 1.0 -6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
20.168 16.569 13.532 10.963 8.773 6.883 5.230 2.418 -0.089 -2.901 -8.079

8 ANDRADITE 3CA+++3H4SI04-H20+0.125S04-+2FE++-0.25HS-9.750H+

1.0 -1.0 -9.750 0.0 0.126 -0.260 0.0 0.0 3.0 0.0 2.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
37.866 34.171 30.867 28.020 25.577 23.472 21.639 18.554 15.837 12.765 6.858

9 ANHYDRITE CAS04=CA+++S04--

1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-4.074 -4.266 -4.581 -4.948 -5.346 -5.769 -6.218 -7.212 -8.438 -10.219 -14.020

45
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10 ANNITE K++3FE++AL+3+3H4SI04-10H+

i1.0 0.0 -10.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 3.0 1.0 0.0 3.0 0.0 0.0 0.0 0.0
33.864 29.742 26.130 23.037 20.392 18.118 16.141 12.816 9.883 6.540 0.045

11 ANORTHITE CA+++2AL+3+2H4SI04-8H+

1.0 0.0 -8.0 0.0 0.0 0.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
31.755 27.066 23.050 19.630 16.703 14.175 11.965 8.220 4.927 1.318 -5.158

12 ANTHOPHYLLITE 7MG+++8H4SI04-8H20-14H+

1.0 -8.0 -14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 8.0 0.0 0.0 0.0 0.0
75.778 67.797 60.622 54.404 49.039 44.395 40.341 33.539 27.706 21.543 10.856
13 ANTIGOLITE 3MG+++2.125H4SI04+0.688H20-6H+

1.0 0.688 -6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 2.125 0.0 0.0 0.0 0.0
33.702 30.254 27.244 24.684 22.506 20.640 19.026 16.341 14.050 11.609 7.278

14 ARAGONITE CA+++C03--

1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-8.384 -8.442 -8.656 -8.959 -9.314 -9.664 -10.055 -11.053 -12.496 -15.430 -21.555
15 BOEHMITE AL+3+2H20-3H+

1.0 2.0 -3.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11.530 9.598 7.999 6.662 5.532 4.564 3.723 2.304 1.052 -0.337 -2.877

16 BRUCITE MG+++2H20-2H+

1.0 2.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
18.236 16.441 14.934 13.669 12.599 11.682 10.889 9.569 8.466 7.382 b5.751

17 CALCITE CA+++C03--

1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-8.552 -8.607 -8.818 -9.120 -9.474 -9.824 -10.216 -11.218 -12.667 -15.607 -21.738
18 CHALCEDONY H4SI04-2H20

1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
-4.206 -3.728 -3.377 -3.103 -2.878 -2.690 -2.527 -2.266 -2.040 -1.870 -1.779
19 CHRYSOTILE 3MG+++2H4SI04+H20-6H+

1.0 1.0 -6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 2.0 0.0 0.0 0.0 0.0
35.124 31.555 28.449 25.811 23.568 21.646 19.984 17.220 14.866 12.374 8.010

20 CLINOCHLORE_14A 5MG+++2AL+3+3H4SI04+6H20-16H+

1.0 6.0 -16.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 5.0 3.0 0.0 0.0 0.0 0.0
78.313 68.579 60.279 53.274 47.326 42.229 37.805 30.392 23.972 17.030 4.671

21 CLINOCHLORE_7A S5MG+++2AL+3+3H4SI04+6H20-16H+

1.0 6.0 -16.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 5.0 3.0 0.0 0.0 0.0 0.0
81.906 71.952 63.474 b56.321 50.250 45.046 40.532 32.969 26.432 19.395 6.956

22 CLINOZOISITE 2CA+++3AL+3+3H4SI04+H20-13H+

1.0 1.0 -13.0 0.0 0.0 0.0 0.0 3.0 2.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
51.001 43.922 37.867 32.724 28.334 24.554 21.256 15.680 10.764 5.300 -4.748

23 CORDIERITE-HYDRATED 2MG+++4AL+3+5H2SI04-H20-16H+

1.0 -1.0 -16.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 2.0 5.0 0.0 0.0 0.0 0.0
60.862 51.357 43.179 36.205 30.234 25.076 20.570 12.937 6.221 -1.182 -14.620

24 CORDIERITE 2MG+++4AL+3+5H4SI04-2H20-16H+

1.0 -2.0 -16.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 2.0 5.0 0.0 0.0 0.0 0.0
63.615 53.837 45.418 38.230 32.067 26.735 22.069 14.156 7.196 -0.420 -14.050

25 CORUNDUM 2AL+3+3H20-6H+

1.0 3.0 -6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



25.560 21.387 17.917 15.003 12.527 10.395 8.532 5.369 2.579 -0.459 -5.775

26 CRISTOBALITE H4SI04-2H20

1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
-3.891 -3.449 -3.128 -2.879 -2.678 -2.508 -2.363 -2.122 -1.929 -1.777 -1.701

27 CRISTOBALITE_A H4SI04-2H20

1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
-3.891 -3.449 -3.128 -2.879 -2.678 -2.508 -2.363 -2.122 -1.929 -1.777 -1.701

28 CRISTOBALITE_B H4SI04-2H20

1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
-3.371 -3.006 -2.743 -2.540 -2.375 -2.237 -2.117 -1.916 -1.753 -1.626 -1.569

29 DIASPORE AL+3+2H20-3H+

1.0 2.0 -3.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10.545 8.754 7.273 6.037 4.995 4.104 3.331 2.026 0.866 -0.448 -2.925

30 DIOPSIDE CA+++MG+++2H4SI04-2H20-4H+

1.0 -2.0 -4.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0
23.150 20.972 19.022 17.333 15.876 14.614 13.512 11.663 10.082 8.430 5.626

31 DOLOMITE CA+++MG+++2C03--

1.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-17.848 -18.120 -18.676 -19.391 -20.192 -20.971 -21.825 -23.949 -26.960 -32.979 -45.509

32 DOLOMITE-ORDERED CA+++MG+++2C03--

i.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-17.848 -18.120 -18.676 -19.392 -20.192 -20.972 -21.826 -23.950 -26.961 -32.979 -45.507

33 DOLOMITE-DISORDERED CA+++MG+++2C03--

1.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

-16.107 -16.575 -17.298 -18.155 -19.079 -19.966 -20.916 -23.199 -26.340 -32.464 -45.082

34 ENSTATITE MG+++H4SI04-H20-2H+

1.0 -1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0
12.825 11.470 10.270 9.234 8.341 7.567 6.890 5.751 4.780 3.785 2.167

35 EPIDOTE -11.875H+-.125HS-+2CA+++2AL+3+3H4SI04+.125S04--+FE++.5H20

1.0 0.500 -11.875 0.0 0.125 -0.125 0.0 2.0 2.0 0.0 1.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
48.255 42.057 36.704 32.137 28.230 24.857 21.911 16.920 12.515 7.617 -1.392

36 EPIDOTE_ORDER -11.875H+-0.125HS+2CA+++2AL+3+3H4SI04+0.125504--+Fe+++0.5H20

1.0 0.500 -11.875 0.0 0.125 -0.125 0.0 2.0 2.0 0.0 1.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
48.253 42.057 36.705 32.141 28.235 24.865 21.922 16.941 12.547 7.661 -1.335

37 FAYALITE 2FE+++H4SI04-4H+

1.0 0.0 -4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
21.498 19.052 16.925 15.100 13.531 12.172 10.983 8.979 7.257 5.473 2.534

38 K-FELDSPAR K++AL+3+3H4SI04-4H20-4H+

1.0 -4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 3.0 0.0 0.0 0.0 0.0
0.455 0.085 -0.346 -0.751 -1.110 -1.421 -1.692 -2.160 -2.653 -3.464 -5.763

39 FERROSILITE FE+++H4SI04-H20-2H+

1.0 -1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
8.358 7.418 6.565 5.820 5.173 4.610 4.115 3.278 2.549 1.759 0.350

40 FLUORITE CA+++2F-

i.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0

-10.325 -10.037 -9.924 -9.904 -9.955 -10.064 -10.228 -10.732 -11.560 -13.052 -16.788

41 FORSTERITE 2MG+++H4SI04-4H+
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1.0 0.0 -4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0
31.475 28.149 25.279 22.830 20.729 18.912 17.324 14.656 12.398 10.154 6.757

42 GIBBSITE AL+3+3H20-3H+

1.0 3.0 -3.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9.525 7.964 6.693 5.651 4.786 4.058 3.434 2.393 1.459 0.336 -1.976

43 GROSSULAR 3CA+++2AL+3+3H4SI04-12H+

1.0 6.0 -12.0 0.0 0.0 0.0 0.0 2.0 3.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
58.879 52.140 46.334 41.383 37.147 33.492 30.302 24.920 20.233 15.173 6.258

44 GYPSUM CA+++S04--+2H20

1.0 2.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-4.442 -4.443 -4.522 -4.667 -4.865 -5.098 -5.373 -6.058 -7.015 -8.559 -12.158

45 HALITE NA++CL-

1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.518 1.609 1.639 1.630 1.593 1.535 1.456 1.236 0.899 0.319 -1.093

46 HEDENBERGITE CA+++FE+++2H4SI04-2H20-4H+

1.0 -2.0 -4.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
21.457 19.441 17.625 16.045 14.675 13.486 12.444 10.691 9.185 7.602 4.890

47 HEMATITE -2.75H+-0.25HS-+2H20+0.25504--+2FE++

1.0 2.0 -2.750 0.0 0.250 -0.250 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20.068 17.657 15.600 13.847 12.341 11.033 9.881 7.907 6.156 4.267 1.049

48 JADEITE NA++AL+3+2H4SI04-2H20-4H+

1.0 -2.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
10.039 8.724 7.551 6.541 5.679 4.944 4.311 3.255 2.306 1.127 -1.481

49 KALSILITE K++AL+3+H4SI04-2H20-4H+

1.0 -2.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0
12,929 11.259 9.828 8.613 7.579 6.691 5.921 4.622 3.466 2.128 -0.507

50 KAOLINITE 2AL+3+2H4SI04+H20-6H+

1.0 1.0 -6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
9.738 7.434 5.466 3.808 2.409 1.218 0.189 -1.549 -3.161 -5.220 -9.796

51 LAUMONTITE CAAL2SI4012.4H20+8H+=CA+++2AL3++4H4SI104

1.0 0.0 -8.0 0.0 0.0 0.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0
17.019 14.155 11.612 9.434 7.582 6.005 4.648 2.388 0.358 -2.168 -7.784

52 LIME CA+++H20-2H+

1.0 1.0 -2.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35.701 32.602 29.978 27.743 25.822 24.155 22.693 20.241 18.225 16.418 14.321

53 MAGNESITE MG+++C03--

1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
3.118 2.436 1.802 1.230 0.710 0.230 -0.221 -1.087 -2.008 -3.225 -5.706

54 MAGNESITE-HYD 5MG+++4C03--+6H20-2H+

1.0 6.0 -2.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0
-6.230 -9.760 -13.190 -16.540 -19.620 -22.650 -25.660 -31.700 -38.190 -46.150 -59.950

55 MAGNETITE -5.75H+-0.25HS-+0.25504--+3H20+3FE++

1.0 3.0 -5.750 0.0 0.250 -0.250 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31.779 27.991 24.758 22.008 19.651 17.608 15.814 12.758 10.079 7.241 2.527

56 MICROCLINE_MAX KALSI308+4H++4H20=K++AL3++3H4SI04

1.0 -4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 3.0 0.0 0.0 0.0 0.0
0.451 0.085 -0.348 -0.759 -1.123 -1.439 -1.712 -2.181 -2.667 -3.467 -5.751



57 MUSCOVITE KAL3SI3010(0H)2+10H+=K++3AL3++3H4SI04

i1.0 0.0 -10.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 1.0 0.0 3.0 0.0 0.0 0.0 0.0
18.262 14.570 11.397 8.708 6.425 4.473 2.779 -0.092 -2.738 -6.043 -13.186

58 PARAGONITE NA++3AL+3+3H4SI04-10H+

1.0 0.0 -10.0 0.0 0.0 0.0 0.0 3.0 0.0 1.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
22.693 18.481 14.879 11.835 9.255 7.051 5.143 1.930 -0.976 -4.495 -11.870

59 PERICLASE MG+++H20-2H+

1.0 1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
23.887 21.479 19.439 17.710 16.230 14.949 13.828 11.947 10.378 8.897 6.924

60 PHLOGOPITE K++3MG+++AL+3+3H4SI04-10+

i1.0 0.0 -10.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 3.0 3.0 0.0 0.0 0.0 0.0
43,203 38.229 33.906 30.225 27.088 24.395 22.060 18.149 14.751 11.004 4.065

61 PREHNITE 2CA+++2AL++++3H4SI04-10H+

1.0 0.0 -10.0 0.0 0.0 0.0 0.0 2.0 2.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
38.124 33.284 29.094 25.522 22.472 19.848 17.564 13.713 10.313 6.473 -0.822

62 PYRITE FES2+H20=FE2++1.75HS-+0.25504--+0.25H+

1.0 -1.0 0.250 0.0 0.250 1.750 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0

-26.530 -24.705 -23.326 -22.261 -21.436 -20.806 -20.340 -19.838 -19.911 -20.819 -24.073

63 PYROPHYLITE 2AL+3+4H4SI04-4H20-6H+

1.0 -4.0 -6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0
2.614 1.064 -0.389 -1.669 -2.777 -3.733 -4.567 -5.997 -7.372 -9.262 -13.807

64 PYRRHOTITE FE+++HS--H+

1.0 0.0 -1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-3.668 -3.764 -3.921 -4.104 -4.303 -4.514 -4.740 -5.254 -5.918 -6.949 -9.299

65 QUARTZ SI02+2H20=H4SI04

1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
-4.502 -3.999 -3.628 -3.335 -3.095 -2.893 -2.718 -2.427 -2.194 -2.011 -1.909

66 SANIDIN_HI K++AL+3+3H4SI04-4H20-4H+

1.0 -4.0 -4.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 3.0 0.0 0.0 0.0 0.0
1.828 1.284 0.701 0.162 -0.314 -0.727 -1.087 -1.700 -2.303 -3.200 -5.564

67 SEPIOLITE 4MG+++6H4SI04-H20-8H+

1.0 -1.0 -8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 6.0 0.0 0.0 0.0 0.0
33.751 31.016 28.458 26.250 24.385 22.816 21.494 19.377 17.587 15.425 10.475

68 SIDERITE FE+++C03--

i.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-10.367 -10.542 -10.852 -11.241 -11.670 -12.086 -12.538 -13.644 -15.191 -18.243 -24.569

69 SILICA_AMORPHOUS H4SI04-2H20

1.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
-2.994 -2.714 -2.507 -2.341 -2.202 -2.083 -1.979 -1.810 -1.683 -1.601 -1.598

70 SYLVITE K++CL-

1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0
0.579 0.895 1.105 1.242 1.323 1.359 1.358 1.264 0.998 0.488 -0.811

71 TALC 3MG+++4H4SI04-6H+-4H20

1.0 -4.0 -6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 4.0 0.0 0.0 0.0 0.0
24.067 21.567 19.244 17.213 15.459 13.945 12.630 10.431 8.521 6.371 2.182

72 TOPAZ -6H++2AL+3+H4SI04+2H20

1.0 2.0 -6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0

0.0
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-26.775 -26.235 -25.719 -25.227 -24.758 -24.307 -23.888 -23.190 -22.827 -23.243 -26.394

73 TREMOLITE 2CA+++5MG+++8H4SI04-8H20-14H+

1.0 -8.0 -14.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 5.0 8.0 0.0 0.0 0.0 0.0
68.378 61.680 55.591 50.296 45.727 41.776 38.333 32.565 27.597 22.230 12.507

74 WAIRAKITE CA+++2AL+3+4H4SI04-2H20-8H+

1.0 -2.0 -8.0 0.0 0.0 0.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0
22,269 18.564 15.292 12.473 10.063 7.966 6.149 3.087 0.376 -2.739 -8.875

75 WOLLASTONITE CA+++H4SI04-H20-2H+

1.0 -1.0 -2.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
14.855 13.625 12.528 11.575 10.751 10.036 9.410 8.361 7.477 6.597 5.225

76 ZDISITE 2CA+++3AL+3+3H4SI04+H20-13H+

1.0 1.0 -13.0 0.0 0.0 0.0 0.0 3.0 2.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
51.0562 43.967 37.906 32.759 28.366 24.582 21.281 15.700 10.780 b5.312 -4.738
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H,CO; 0000000 (NaClOODOOO0D00 (°C)000)

goo o. 25. 50. 100. 150. 200. 250. 270. 300. 350.C

0.m 1. 1. 1. 1. 1. 1. 1. 1. 1 1.
1.m 1.3 1.27 1.24 1.2 1.19 1.23 1.34 1.42 1.5 1.58
2.m 1.656 1.57 1.5 1.44 1.4 1.47 1.67 1.83 2. 2.2
3.m 2.1 1.93 1.8 1.74 1.7 1.74 1.86 2.03 2.29 2.59
000 pcOO0D0OOD0O0

0. 25. 50. 100. 150. 200. 250. 270. 300. 350.C
0.038 0.041 0.043 0.046 0.047 0.047 0.034 0.015 O. 0.
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#00000000000000O00DO0ODO0OO0O0ODODODODODODODOO
gbobobogoobbouoogobbooobbbooobuoooobboobbooo
ggoboodooobuooobboooobobuooobobooooboboooboobooa
gogbobooooobooobbo:-gouobbboodbobbooooboboooboboog
gooooooooobobbobbibbooooooooououoooooo

gobbobodgdgoobuooboboobobbooobbooobbooobboo
ggono

Takinoue A-1 #0 0000000000000 O0OOCOOODO
pH:9.06 #pHO OO
pH_temp(C):25.0 #pHOO0D0000O000 (00O

density:1.0 # 00000 (000000000000 000000O00000 10
oooo)

unit:mg/l # 00 0000000000000 ppm mg/l mg/kg mol/l meq/l mol/kg
googoo

Cl-:629.2 #0 000000000 O0DOODODOODOODO
S04-:69.5

HS-:0 #0000000000000000O0O0O0OODOOOODOOOODOOOD
obobooobogoobooboonb
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H2S:1.7 #0 000000000000 0O00OO0ODOO0OO0OOOOUODOODOD
gobooooobobooobobboooobbooobobooooboboa

C0O3—:26.7
HCO3-:0
H2CO3:0
Al+++:0.629
Ca++:40.7
Na+:429
Fe++:0.125
K+:59.0
Mg-++:0.01
H4Si04:0
Si02:551.0
H3BO3:0
B+:0

Li+:0

F-:0

NH3:0

target_temp(C):233.5 # 00 0000000000000 O0OOODOOOOO0O
ObO200000000000O000D0OODODOODbOODO0

vapour_fraction:0.133 # 000 0000000000000 O0OOO0OO0OOOOO



%)

CO2(mmol/kg)in steam:27.56 # 00 (0000 H20)lkgOO CO200000
gogoobooooood

H2S(mmol/kg)in steam:5.56 # 00 (0000 H20)lkgOO H2SOOOOODO
gboboooboobobooob oobbobobbOoboobOobboobOon

flg act H20:1 #00 H,OOOOOOODOOOOOOO
0:00000
1:0 3290000

flg act neutral:0 # 000000000000 00O0OOO0ODO
0:10000
1:0000 NaClOODODOOO CO, 00D0oogon

flg act_ionic:0 # 0000000000000 O0ODOOOOOO
0: 00 Debye-Huckel 0 3.190 00 O
1:Davies O 3.20000 0O

fig_alkalinity:0 # 00000000 (0O00)

figlist:0 #00000000000000D0DO00O0ODODOOODOOOOOODOOO
0:000000
1.00000

mode:1 #0 0000 01200000 3.10000

RN

goboooobooobboobobuoobbooobuooobooobbooon
gbo0oo0o0obobob0oboooboboobuoboobobob0obDOoobOonDg 1.0e—
400000000000DO00O0DODOODbDOO
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ok Kok ok o K KoK oK o K KoK oK o KK KoK oK o K KoK oK
* Geochemical calculation *
* PECSC start *
* wait a minute please *

>k 3k 3k 3k ok 3k >k 3k ok 3k >k 3k >k 3k >k 3k >k 3k %k 5k %k 5k %k >k %k >k %k >k %k >k k

TITLE : Takinoue A-1

OPTION: 1

ok ok ok ok ok ok ook ok sk ok ok ok ok ok ok ook ook ok ok
* Chemical speciation *
* at the sampling temperature *
* *

3 ok sk ok ok ok ok ok ok ko ok ok ok ok ok ko sk ok sk ok ok ok sk ok ok ok k

loop O sqrt(ionic strength) 1.531794e-01
loop 1 sqrt(ionic strength) 1.531982e-01
loop 2 sqrt(ionic strength) 1.531984e-01
loop 3 sqrt(ionic strength) 1.531984e-01

TITLE : Takinoue A-1

pH= 9.06 at 25.0C ionic strength= 2.347e-02

57



o8 OO0 FODODOODO

cation= 2.206e-02 anion=-2.160e-02

spec z dhb act.c molality activity total moles in 1 kg H20

H20 0.0 0.0 9.992e-01 5.551e+01

H+ 1.0 9.0 0.885 9.838e-10 8.710e-10 -1.681e-03

Cl- -1.0 3.0 0.857 1.775e-02 1.521e-02 1.778e-02

S04-- -2.0 4.0 0.550 6.466e-04 3.556e-04 7.248e-04

HS- -1.0 3.5 0.860 4.961e-05 4.266e-05 4.997e-05

C03-- -2.0 5.4 0.569 3.290e-05 1.871e-05 4.457e-04

Al+++ 3.0 9.0 0.328 5.137e-19 1.686e-19 2.335e-05

Ca++ 2.0 6.0 0.576 9.564e-04 5.510e-04 1.017e-03

Na+ 1.0 4.0 0.863 1.863e-02 1.607e-02 1.869e-02

Fe++ 2.0 6.0 0.576 2.134e-06 1.230e-06 2.242e-06

K+ 1.0 3.0 0.857 1.507e-03 1.291e-03 1.512e-03

Mg++ 2.0 6.5 0.582 3.864e-07 2.250e-07 4.121e-07

H45i04 0.0 0.0 1.000 7.221e-03 7.221e-03 9.187e-03
OH- -1.0 3.5 0.860 1.365e-05 1.174e-05
H2S 0.0 0.0 1.000 3.631e-07 3.631e-07
HCO3- -1.0 5.4 0.870 3.914e-04 3.404e-04
A1(OH)++ 2.0 5.4 0.569 3.482e-15 1.980e-15
Al1(OH)2+ 1.0 5.4 0.870 1.892e-11 1.645e-11
A1(OH)4- -1.0 4.5 0.865 2.335e-05 2.021e-05
CaC03aq 0.0 0.0 1.000 1.711e-05 1.711e-05
CaHCO3+ 1.0 6.0 0.873 3.65le-06 3.186e-06
Ca(OH)+ 1.0 6.0 0.873 1.819e-07 1.588e-07
CaS04aq 0.0 0.0 1.000 4.001e-05 4.001e-05
Fe(OH)+ 1.0 5.0 0.868 1.074e-07 9.321e-08
Fe(OH)2 0.0 0.0 1.000 6.153e-10 6.153e-10
FeS04aqg 0.0 0.0 1.000 4.373e-30 4.373e-30
H25i04-2 -2.0 5.4 0.569 3.924e-06 2.231e-06
H35i04- -1.0 4.0 0.863 1.962e-03 1.693e-03
H2C03 0.0 0.0 1.000 6.793e-07 6.793e-07
HS04- -1.0 4.5 0.865 3.498e-11 3.027e-11
KClag 0.0 0.0 1.000 8.775e-07 8.775e-07
Ks04- -1.0 5.4 0.870 3.738e-06 3.251e-06
MgC03aqg 0.0 0.0 1.000 4.020e-09 4.020e-09
MgHC03+ 1.0 4.0 0.863 1.043e-09 9.000e-10
Mg(OH)+ 1.0 6.5 0.875 4.675e-10 4.091e-10
MgS04aqg 0.0 0.0 1.000 2.010e-08 2.010e-08
NaClag 0.0 0.0 1.000 2.872e-05 2.872e-05
NaC03- -1.0 5.4 0.870 3.457e-27 3.007e-27
NaHCO3aq 0.0 0.0 1.000 2.619e-36 2.619e-36
NA2C03ag 0.0 0.0 1.000 4.832e-29 4.832e-29
NaS04- -1.0 5.4 0.870 3.448e-05 3.000e-05
HClag 0.0 0.0 1.000 1.052e-17 1.052e-17



sk sk ok sk ok ok ok ok ok ok ok ok o ok ok ok ok ok o Kok o ok ok o Kok ok
* intermediate result *
* system bulk composition *
* *

>k 3k 3k 3k ok 3k >k 3k ok 3k >k 3k >k 3k >k 3k >k 3k %k 5k %k 5k %k >k %k >k %k >k %k >k k

Vapor fraction = 0.133
C02 = 27.560 mmol/kg steam H2S = 5.560 mmol/kg steam
H20 5.551e+01
H+ 6.613e-03
Cl- 1.541e-02
S504-- 6.284e-04
HS- 7.828e-04
C03-- 4.052e-03
Al+++ 2.025e-05
Ca++ 8.820e-04
Na+ 1.621e-02
Fe++ 1.944e-06
K+ 1.311e-03
Mg++ 3.573e-07
H4Si04 7.965e-03
H3B03 0.000e+00
Li+ 0.000e+00
F- 0.000e+00
NH3 0.000e+00

ok sk ok ok o ok ok ok ok o ok ok ok ok ok o ok ok sk ok ok o ok Kok ok o K
* Chemical speciation *
* at the target temperature *
* *

>k 3k 3k 3k >k 3k ok 3k ok 3k ok 3k >k 3k ok 3k %k 3k %k 5k %k 5k %k >k %k 5k %k >k %k >k k

iteration monitor at 233.50C

loop O sqrt(ionic strength) 1.410273e-01 pH 7.2 nw 9.999411e-01
loop 1 sqrt(ionic strength) 1.381291e-01 pH 7.1 nw 9.999314e-01
loop 2 sqrt(ionic strength) 1.386937e-01 pH 7.1 nw 9.999314e-01
loop 3 sqrt(ionic strength) 1.386488e-01 pH 7.1 nw 9.999313e-01
loop 4 sqrt(ionic strength) 1.386471e-01 pH 7.1 nw 9.999313e-01
loop 5 sqrt(ionic strength) 1.386470e-01 pH 7.1 nw 9.999313e-01
loop 6 sqrt(ionic strength) 1.386470e-01 pH 7.1 nw 9.999313e-01

TITLE : Takinoue A-1
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pH= 7.08 at 233.5C ionic strength= 1.922e-02
cation= 1.853e-02 anion=-1.813e-02

spec z dhb act.c molality activity total moles in 1 kg H20

H20 0.0 0.0 9.992e-01 5.551e+01

H+ 1.0 9.0 0.820 1.020e-07 8.357e-08 6.614e-03

Cl- -1.0 3.0 0.776 1.530e-02 1.187e-02 1.542e-02

S04-- -2.0 4.0 0.378 3.648e-04 1.377e-04 6.284e-04

HS- -1.0 3.5 0.781 3.875e-04 3.025e-04 7.829e-04

C03-- -2.0 5.4 0.399 2.494e-07 9.952e-08 4.052e-03

Al+++ 3.0 9.0 0.165 1.781e-20 2.930e-21 2.025e-05

Ca++ 2.0 6.0 0.408 5.244e-04 2.139e-04 8.82le-04

Na+ 1.0 4.0 0.785 1.601e-02 1.257e-02 1.621e-02

Fe++ 2.0 6.0 0.408 4.563e-07 1.861e-07 1.944e-06

K+ 1.0 3.0 0.776 1.279e-03 9.930e-04 1.311e-03

Mg++ 2.0 6.5 0.415 8.371e-08 3.475e-08 3.573e-07

H45i04 0.0 0.0 1.000 7.787e-03 7.787e-03 7.966e-03
OH- -1.0 3.5 0.781 1.213e-04 9.466e-05
H2S 0.0 0.0 1.000 3.954e-04 3.954e-04
HCO03- -1.0 5.4 0.796 1.289e-03 1.026e-03
A1(OH)++ 2.0 5.4 0.399 6.873e-13 2.743e-13
A1(OH)2+ 1.0 5.4 0.796 1.807e-08 1.438e-08
A1(OH)4- -1.0 4.5 0.789 2.023e-05 1.596e-05
CaC03aq 0.0 0.0 1.000 1.109e-05 1.109e-05
CaHCO3+ 1.0 6.0 0.800 1.595e-04 1.276e-04
Ca(OH)+ 1.0 6.0 0.800 3.358e-05 2.687e-05
CaS04aq 0.0 0.0 1.000 1.535e-04 1.535e-04
Fe(OH)+ 1.0 5.0 0.793 1.643e-07 1.302e-07
Fe(OH)2 0.0 0.0 1.000 1.324e-06 1.324e-06
FeS04aq 0.0 0.0 1.000 2.563e-31 2.563e-31
H25i04-2 -2.0 5.4 0.399 3.612e-09 1.441e-09
H3Si04- -1.0 4.0 0.785 1.782e-04 1.399e-04
H2C03 0.0 0.0 1.000 2.593e-03 2.593e-03
HS04- -1.0 4.5 0.789 1.649e-06 1.301e-06
KClag 0.0 0.0 1.000 4.675e-06 4.675e-06
Ks04- -1.0 5.4 0.796 2.678e-05 2.131e-05
MgC03aqg 0.0 0.0 1.000 7.111e-10 7.111e-10
MgHC03+ 1.0 4.0 0.785 1.190e-08 9.337e-09
Mg(OH)+ 1.0 6.5 0.804 1.461e-07 1.174e-07
MgS04aq 0.0 0.0 1.000 1.149e-07 1.149e-07
NaClag 0.0 0.0 1.000 1.155e-04 1.155e-04
NaC03- -1.0 5.4 0.796 1.571e-29 1.251e-29
NaHCO3aq 0.0 0.0 1.000 1.045e-36 1.045e-36
NA2C03aqg 0.0 0.0 1.000 1.572e-31 1.572e-31
NaS04- -1.0 5.4 0.796 8.161e-05 6.494e-05
HClag 0.0 0.0 1.000 2.857e-09 2.857e-09
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ALBITE_LOW
ANDALUSITE
ANNITE
ANTIGOLITE
BRUCITE
CHRYSOTILE
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CORUNDUM
CRISTOBALITE_B
DOLOMITE
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.483
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ALBITE
ALUNITE -14.
ANDRADITE 21.

ANORTHITE
ARAGONITE 1
CALCITE 1
CLINOCHLORE_14A 2
CORDIERITE-HYDRATED -2
CRISTOBALITE -0
DIASPORE -0
DOLOMITE-ORDERED 0
EPIDOTE 8
K-FELDSPAR 0
GIBBSITE -1
HALITE -4
JADEITE -0
LAUMONTITE 2
MAGNESITE-HYD -15
MUSCOVITE 1
PHLOGOPITE 2
PYROPHYLITE -0
SANIDIN_HI 0
SILICA_AMORPHOUS -0
TREMOLITE 8
ZOISITE 4
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ALBITE_HI
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ANHYDRITE
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BOEHMITE
CHALCEDONY
CLINOCHLORE_7A
CORDIERITE
CRISTOBALITE_A
DIOPSIDE

DOLOMITE-DISORDERED

EPIDOTE_ORDER
FERROSILITE
GROSSULAR
HEDENBERGITE
KALSILITE
LIME
MAGNETITE
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PREHNITE
PYRRHOTITE
SEPIOLITE
TALC
WAIRAKITE
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