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4-DEC-83 TIME:

' PC  VERSION: MINTEQ@AZ DATE OF CALCULATIONS: 21lio.102

RUNAL C&R BATTERY

ADSORPTICN, CL3D SYS, C03= 6@1 '7 504=4644, ALLOW ALL SOLIDS

pH=4. 82,

’Qerature {Celsiug): 16.60

Units of concentration: MG/L

Ionic strength: 0.020 molal; FIXED

If gpecified, total carbonate concentration represents tetal inorganic carben.
Do not sutomatically terminate if charge imbalance exceeds 38%
Precipitation is allawed for all solids in the thermodynamic database and
the print option for solids is get to: 1

The maximum number of iterations is: 200

The method used to compute activity coefficients is: Davies equation
Intermediate output file

Adsorption model: Diffuse Layer

Number of adsorbing surfaces: 1

HZ0 HAS BEEN INSERTED AS A COMPONENT

12.100 600.00 0.200 0.000 81
150 4.850E+@1 -3.64
168 2.490E+@1 ~1.76
732 4.644E+@3 --3.55
330 1.526E-22 -4.82
60@ 1.853E+04 -7.00
813 @.200E-01 Q.00
812 2,720E-82 -3.42
811 6.800E-04 -5.03

3¢ 23.200E+@Q -3.93 -
280 2.800E+00 -4.30
.?a 7.Q0Q0E+20  -3.89
40 6.017E+02 -2.03

a1
330 4.8200 2. 0000
6 1 N _
813 0. 0000 0. 0000

2 12 - e L S R e e — - -
123301 =fel- 0.0000 -8.9300 ©0.000 @.000-1.00 0.22 0.20  O.0000
.00 3 1.000 812 -1.000 330 -1.000 813 0.000 @ 0.000 O .20
2.000 @ ©9.000 @ ©.200 © 0.000 O 9.000 Q@ 9.200 O

e.000 0 ©.000 O 0.000 @
123302 =feCH2+ 0.0000  7.2900 0.000 0.000 1.00 0.00 .00 0.0000
L@@ 3 1.000 812 1.00@ 33¢ 1.000 813 ©0.000 O ©.000 @ ©0.000

.90 @ ©.200 © 0.¢G00 © 0.200 @ 0.900 © 0.008 ©

0.008 2 0.¢00 © ©0.208 @

113301 =FeO- - 0.0000 -8.9300 @.000 ©.000-1.00 2.00 9.02 0.2000
120 3 1.000 811 -1.000 330 -1.000 813 0.200 @ ©0.000 @ @.0Q0

7.006 © 2.980 0 Q.20 © 0.900 O 0.200 O 0.200 O

2.020 @ 0.000 © 0.208 O

113302 =FeOH2+ 2.0000  7.2900 2.000 0.000 1,08 0.00 .08  ©0.2200

3 1.000 811 1.000 332 1,000 813 0.000 © 0.000 O Q.000
2 2 0.000 © 0.000 O 0.200 0 ©.200 © ©.000 O

2.000 9 ©0.008 O ©0.080 O ,

16000 =FeOPh+ 2.000¢  4.7120 0Q.000 0.000 1.00 0.00 0.02  0.02000
@2 5 1.000 811 -1,000 330 1,000 813 1.000 60@ 1.000 2  O.200 AR3027890
. BP0 2 2. 025 2. 2aa &, 000 ]

& p.oaee 2

a 2. 200 ]




e

B1262¢@ =felPh+

2.0@ 5
2. 660

2. 000
8121509

¥ 4
B, 1]

@. 200
8111500
2.20 3
2. gead

2. 200
8117320
d.e@ 3

@. 200

2. 2ee
8127320
2.28 5
Q. goe

9. P00
3117321
J.00 4

9. 000

@. 202
8127321
.20 4

4l

@. 000

1.00¢ 812
a 0.200

@ Qa.0e0

=feQCa+

1.000 812
2 9.200

2 Q.000

zFelQHCat++

1,000 a1l
2 Q.o02

@ @.000

=Fe504-

1.08@ 811
2 0.020

2 0.000

=fes04-

l.00@¢ 812
9 0.000

@ 0.000
=FelH504-2

1.000 ait
¢ Q.000

@ @.000
=fe0H504-2
1.000 812
2 0.000

@ @2.000

-

-- 9. 0020 9. J008
-1.0086 330 1.000 813
2.000 @ Q2.@20

@ o.000 O

: 2.000@0 -35.8500
-1.002 332 1.200 813
9.000 @ 0.000

@ 0.000 @

2.0000  4.9700
1.000 150 2.008 813
2.000 @ 0.000

@ 0Q.000 @

0. 2020 7.7800
1.000 330 -1.000 813
2.000 0 0.000

o o0.00@ 0

2. 002@ 7.7808
1,000 330 -1.00Q@ 813
g.000 @ @.000

@ 02.200 @

@. 0000 . 7900
-2.Q00Q 813 1,000 732
2.000 @ 0Q.0200

a 9.000 2

Q. 22e9 2. 7900
-2.90& 813 1.000 732
2.ce0 @

@. 200

@ Q0.o000 0

INPUT DATA BEFORE TYPE MODIFICATIONS

Ib
150
450
732
330
=]
813
812
811

38
288
47@
14@

2

Ib
150
460
732

. 38
Al
813
812
811

30

280
472

NAME

" Cat+2

Hg+2
804-2
B+l

Fb+2
ADSIPSIa@
ADSITYPZ
ADSITYP1
Al+3
Fe+2
¥n+2
ca3-2
K20

NAME
Ca+2
Mg+2
504-2
H+1
Ph+2 .
ADS1PSI®
ADSLTYP2
ADSITYP1
Al+3

Fer2
Hne?

ACTIVITY GUESS L

2,291E-04

. 1.738E-22

2.81BE-04

1.514E-@5

_.1.000E-@7

1. 0@OE+00

3. 8@2E-04

9. 333E-06

. 1.17SE-24

'5.,812E-@5

1.288E-84

9, 333E-083

1. 000E+20
ANAL MOL  CALC MOL
4.850E+@1 0.Q0QE-01
2.490E+@1 ©.0QRQE-01
4.644E+03 0. 000E-81
1.526E-02 @.0@0E-21
1.853E+04 @.Q@00E-21
2.000E-01 ©.@0QE-01
2.720E-02 Q. Q000E-01
6.800E-04 0.0200E-01
3.200E+GQ 0.000E-01
2.800E+00 0.200E-01

7 AR - N

QA MAT ;MY

0.000 ©0.000 1.00 8.20 2.8¢ 0.0000
1.000 600 1.000 2 0.008 @
@ ©0.000 9 _0.000 O
2.000 ©.000 1.00 .00 ©.00 0,0000
1.000 159 ©0.000 © 0.208 @
@ ©0.000 @ 0.000 O
2.200 0.000 2.00 2.00 0.02 0.0000
2.000 © 0.000 © 0Q.000 O
@ 0.000 @ ©0.008 O
2.000 0.000-1,00 2.00 .00 @.000@
1.000 732 -1.000 2 Q@.900 O
@ ©.000 @ ©2.000 O
2.000 @.000-1.00 €.00 .00 @.Q000
1,008 732 -1.0080 2 @2.008 O
@ 0.000 @ ©.000 @
0.000 0.000-2.00 ¢.G0 0.00 Q. 0000
-1.008 2 ©9.0920 9 ©.000 @
? ©0.000 @ @.000 @
3.000 ©.000-2.00 9.00 0.00  Q.0000
-1.00¢6 2 0.000 0 ©0.000 @
@ ©9.000 @ ©0.000 O
OG GUESS  ANAL TOTAL
-3.640  4.85QE+@1
-1.760  2.4SQE+R1
-3,55@  4.644E+0@3
-4.82¢ 1.526E-02
-7.000 1i.853E+04
@.000 @.QG0QE-01
-3.420 2.720E-02
-5.030 6€.800E-04
-3.930  3.200E+00
-4.300 2.500E+00
-3.890 7.000E+00
'-2,83@ 6.017E+02 X
2.008  0.000E-21 AR302791
ACTIVITY LOG ACTVTY GAMMA NEW LOGK
2.291E-04 -3. 64000 1. GO200d 0. 0000
1.738E-02 -1, 76000 1. 000000 0. 0000
2.818E-04 -3. 55000 i. 000000 9. 0000
1.514E-05 ~ -4.82000 1. 000000 4.8200
1. @@PE-07 -7. 00000 1. 000000 2. 0000
1. 0QQE+Q@ 2. 00000 1. 000200 2. 0200
3. 802E-04 -3. 42000 1. 000000 0. 0000
9, 333E-05 -5. 030080 1. 200000 0. 0000
1.17SE-04 -3. 93000 1. 000000 0. 2000
3. 012E-@5 ~4, 30000 1. 320204 Q. Adad
L |

e l-T.) o, ¥ |

-2 QQMAN

1 AR

A (AR

DIFF F
Q. POBE-¢
Q. B0QE-¢
9. 0@OE-¢
Q. @QYE~¢
9. 0QRE-¢
2. 0Q0E-€
@. QO0E-€
Q. 200E-¢
@. BARE-¢
@. AVRE-C

™ AT




T30 oar o —m—"
2 H20 ' Q. 20

ToT SOGURTOL Fu 3338 Ud - L. OJ0d A+ UGUOVE 0. guea .
CE-01 ©0.000E-01 1.Q00QE+20 9. 00200 1. 202002 Q.020@  0.0Q@E-@

CHARGE BALANCE: UNSPECIATED
SUM OF CATIONS= 1.886E-01 SUM OF ANIORS = 1.196E-01

. PERCENT DIFFERENCE = 2,238E+@1 (ANIONS - CATICONS)/(ANIONS + CATIONS)




ITER

@
1

PC VERSIOHN: MINTEQAZ

NAME
£03-2
Cca3-2
Mg+2
S04-2
ADS1TYP1
ADSiPSI10@
ADS1PSIO
ADS1PSIQ
ADS1PSI@
ADS1PSIQ
ADS1PSIO
ADS1PSIO
ADS1PSIO

DATE OF CALCULATIONS: ~ 4-DEC-8Y TIME: Lli:okla4

TOTAL MOL
1.927E-82
1.Q27E-02
-1.249E-03
4, 933E-02
6. 800E-24
1.7@9E-02
1. 008E-@2
3. 862E-03
4, 337E-03
3. 593E-03
3.355E-03
3.314E-@3
3.313E-83

PARAMETERS OF THE COMPOMENT MOST OUT OF BALA&CE:

DIFF FXN
4.774E+81
2.418E+0@1

S.831E-02

1. 480E-0L
1.730E-02
-1.579E-01
-1.099E-01
-3.5S2E-02
-1,808E-02
-3. 236E-03
-7.914E-04
-2.113E-85
-1.60Q5E-08

LOG ACTVTY
-2. 93000
-4.31849
-1,77083
-1, 82787
-6. 98573
-2. 871456
-2.41517
-1.935058
-1, 69663
-1.54183
-1,48503
-1. 47490
-1.47462




PC VERSION: MINTEQAZ2

DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:53: S5

ITERATIONS= 13: SOLID ANGLESITE PRECIPITATES

AR302794




DATE OF CALCULATIONS: 4-DEC-89 TlMk: 21154t b

PC VERSION: MINTEGQAZ

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER RAME TOTAL MOL DIFF FXM LOG ACTVTY.
. 13  ADSIPSI® 3.313E-03 -1.S508E-02 ~1.47462
i4 So4-2 -4,210E-02  8.021E-02 -3.61038
15 S04-2 -4,210E-02  1,594E+20 ~4.61038
16  ADSITYP2 2.720E-02  5.882E-01 -1.46612
17 504-2 -4.210E-@2 9. 38RE-02 -5. 594662
18  ADSIPSIO 1.833E-22 -6.446E-02 -2.93189
19  ADSiPSI2 1.575E-02 -2.449E-02 -2, 80031
20 ADS1PSIO 1.386E-02 -8.128E-03 -2. 69822
2L ADS1PSIQ 1.281E-92 -1.766E-903 -2,62213
22  ADS1PSIO 1.251E-02 -1.161E-04 -2.6@144
23  ADS1PSI@ 1,245E-@2 -3.29@E-@7 -2.595996

AR302735



ITERATIDNS= 24: SDLID CERRUSITE PRECIPITATES

AR302796




ITER
24
25
26
27

RANE
S04-2
S504-2
S04-2
504-2

PARAMETERS OF THE COMPONENT MOST OUT

TOTAL NOL

-3.182E-02
=3. 182E-02
-3. 182E-02
-3.182E-@2

OF BALANCE:

DIFF FXN
-7.908E-23
-1.676E-@3
-8, 729E-05
-2.273E-07

LOG ACTVTY
~&. 21830
~3. 92146
-3. 89850
-35. 89735

AR302737



PC VERSION: MINTEWAZ DATE OF CALCULATIONS: 4-DEC-89 TINE: 21:53:39

ITERATIDNS= 28: SULID DIASPORE PRECIPITATES

AR302798




PARANETERS OF THE COMPORENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
. 28 S04-2 -3. 182E-02 -3.650E-08 ~5. 89733




PC VERSION: MINTEWAZ2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:33:45

ITERATIDNS= '29: SULID LARNAKITE PRECIPITATES

AR302800




pC

o:
32
31

iD
158
460
atl
280
47@
813
812
732

39
2
149
602
33@

ID
159
460
732

79
1)
140
812
811
32
280

ip

3127321
1301401
13087320
130002
1693300
1601400
1601401
6@7320
S@3300
5@140Q
501401
587320

303300
21
363302

387320
307321
303303
803300
8@3301

D INT AN

VERSION:

ITER

SPECIES:

SPECIES:

HAME
Ca+2
Mg+2
ADSITYP1
Fe+2
¥n+2
ADSiPSIQ
ADS1TYPZ2
S04-2
Al+3
H20
c03-2
Pb+2
Hel

TYPE

NAME
Cas2
Mg+2
S04-2
¥n+2
Ph+2
C03-2
ADSITYP2
ADS1TYPR1
Al+3
Fe+2

NAME
=feQHS504-2
H2C03 AQ
HSO04 -
aH-

MgOH +
NgCO3 AG
MgHCO3 +
MgS04 AQ
CaCOH +
CaHCQ3 +
CaCO3 AQ
CaS04 AQ
Al1OH +2
AL(OH}2 +
AL(OH)4 -
Al1504 +

AlL{504)2 - -

AL(OH)3 AQ
FeQH +
FeQH3 -1

CAOMA AD

MINTEQAZ

NAME
ADS1PSI®
ADS1IPSIR
ADS1PSIO

TYPE II

S TEST O A RTINS

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

- MTTTAT

TinE: Z21:33:48

"DAfE OF CALCULATIUHS: 4-DeC-8Y9
TOTAL MOL DIFF FXN LOG ACTYTY
1.156E-92 -4.478E-04 -2.53327
1.150E-92 -1.378E-26 ~-2.52888
"7 1,15@E-@2 -2.515E-10 -2.52885
ANAL MOL  CALC MOL  ACTIVITY LOG ACTVTY
1,240FE-93 1.239E-03 7. 131E-24 -3.14682
1,049E-03 1.0@49E-03 6.036E-04 -3.21925
6.800E-24 6.0@9E-05 6.Q09E-29 -8.22118
S.136E-85 5. 136E-@S 2.955E-905 -4,52947
1.305E-94 1.30SE-04 7.SQSE-035 -4, 12441
"1, 150E-32 2.95%E-@3 2.959E-03 -2.52885
2.72@E-22 3.574E-@3 3.574E-03 -2. 44690
4,953E-02 2.242E-06 1,290E-@6 -5,88935
1.215E-@4 3.011E-07 8.682E-08 -7.061367
-3.862E-19 -1.247E-02 3.S974E-21 -0.00114
1.027E-92 8.977E-12 5.16S5E-12  -11.28694
9.162E-@2 1.967E-02 1.132E-02 -1.94633
1.551E-05 1.313E-02 1,514E-05 -4, 82000
I - COMPONENTS
CALC MOL  ACTIVITY LOG ACTVTY GAMMA
1.23SE-63 0.2007131 -3.14682  9.575360
_1.049E-@3 0.Q006036 ~ -3.21925 2. 575360
2.242E-06 Q. 0000013 -5,88935  @.575360
1.305E-04 0. 0000751 -4,12441 . 9.575369
1.967E-@2 ©.0113153  -1.94633 2. 575360
8.977E-12 0.0020000 -11.28694 2. 575360
3.574E-03 0.0035736 -2. 44690 1. 200000
6.009E-09 0. Q0000000 -8,22118  1.000000
3.811E-¢7 2.0e¢d00el -7.86136 @. 288313
5.136E-05 ©. 06000295 -4, 52947 2.575360
- COMPLEXES
CALC MOL  ACTIVITY LOG ACTVTY GAMMA
. 3.255E-03 9.0032554 -2. 48740 1. 200000
7.725E-05 (. 0000776 -4.11008 1.004616
1.729E-@3 Q. 220000d -8.82218 @.870933
3.956E-10 0. Q000000 -9, 46271  @.870933
3.538E-11 0.0000000 -10.51122 2. 870933
2.6@3E-12 _0.0000000 . -11.58249 1. 004616
- 1.S55iE-28 9.Q2000000 -7.86933 - 3.870933
1.287E-07 ©.0000001 -6. 88833 1.004616
6.687E-12 ©.0000000 -11.23481 @. 870933
1.324E-908 Q.0002000 -7.93803 @. 870933
4,416E-12 0.0000000 -11.35298 1.004616
1.736E-07 ©0.0000002 -6.75841 1.204616
S.685E-08 ©. 02000002 -7.48534  ©.575360
3. 439E-08 0. 0002000 -7.52364 ©. 870933
2.177E-12 ©.0000000 -11.72214 8. 870933
1,212E-10 0. 000000@ ~9.97640 0. 870933
1.2Q1E-14 0.000000@ -13.98041 @.87@933
2.473E-09 0. Q0000000 -8. 60478 1.004616
- 3.7@6E-1¢ 0. Q2000002 -9, 49107 0. 870933
2.2@04E-22 0.0000000 -21.71672 0. 87@933

» AT AS A

GAMMA
9.373360
@. 5375360
1. 000000
B3.575360
@, 573360
1. 000000

‘1. 000000

0. 575360
@. 288313
1. 200000
2. 575350
0. 575360

- @.87@933

NEW LOGK
2. 240
2. 240
2. 240
0. 240
0. 240
a. 240
0. 0092
2. 00
@. 548
0. 240

NEW LOGK
@. 790
16.815
1.547
~14.222
-12.851
2,922
11.517
2.218
-12. 847
11.376
3.079
2.276
-5. 003
~-1@. e40
-23. 876
3.034
4.9208

NEW LOGK
9. 24081
@. 2401
2. 0000
2. 2401

. 2401

. 2000

. 2000

. 2401

. 5401

9. 20811

@. 2401

@. 2401

4.8200

e O

DH
@. 000
9. 000
Q. 020
2.000
2. 000
Q. 029
a. o0
0. 000
9. ¢0e
0. 22

DH
9. 000
-2,247
4.310
13,3435
15.935
2.e22
-2. 430
1.399
14,3533
1.79@
4.039
1.470
11.899
6. 200
44, 260
2.152
2. 840

5 #R 30284

a ——

-31.584

3@. 300

1

D500 0RO B

DIFF F
5.936E-1
. QRRE-¢
. QORE-Z
. DRRE-C
. QORE-2
.935E-1
. QARE-C
. QOGE-¢
. BORE-¢
. 213E-1
. RBRAE-¢C
@. Q2QE-¢
0. @@eE-¢C




283302
47023300
4793301
47Q@73Z2QA
4701400
3001420
5083300
A
SQvo3a2
S@@3303
S@Q732@
S@a@3304
001401
n@@3I385
s@@7321
rOQLI40Z
3321406
B1233@1
123362
R11330@1
113322

3116000
3126008

1111502
5117320
1127328
1117321

ID
2
38

ip

Re@383
eeQ000
pa3e02
262000

ID

BlSoe3
A46201
46002
128000
146203
p28000
147083
p47000
347000
3

3121520

SPECIES:

SPECIES:

SPECIES:

FeOHZ AQ
MnOH +
Mn(OH)3 -1
HaSC4 AQ
MnHCO3 +
Phi(CO312-2
PbOH + ‘
Pb{(OH)2 AQ
Pb{OH})3 -
Pb20H +3
PbSQ4 AQ
Ph3(0H)4+2
PHEO3 AQ
Ph(QHY4 -2
FbiS04)2-2.
PbHCO3 +
HCO3 -
=fel-
=falH2+
=Fel- :
=FelHZ+
=Fe0FPh+
=feliPh+
=feQCa+
=FeQHCa++
=FeS04-
=feS04~
=FebHS04-2

HANE
H20
Hel

NAME
ANGLESITE
CERRUSITE
DIASPORE
LARNAKITE

NAME
HUNTITE
HYDRMAGRESIT
MAGNESITE
MELANTERITE
HESQUEHRGHITE
SIDERITE
PYRQCRQITE
RHODOCHROSIT
MNSO4

GIBBSITE (C)-

MASSICOT
LITHARGE
PBO, .3H20

PB20CG3
GYPSUM

PE3N2504
PRANACGNA

‘8. 497E-17
7.219E-11
3, 910E-25
1.578E-08
2.683E-09
2, 290E-14
1.669E-05
3.710E-1Q@
3. 238E-15
1,277E-@5
8.172E-96
1.712E-11
1.911E-@6
7.416E-23
9.661E-11
1.61QE-85
2.317E-06
9. 375E-@5
3.121E-03
1.,576E-10
3. 248E-89
5. 800E-04
1,573E-02
7.038E-10
3. 502E-12
2. 3%6E-09
1.425E-23
5. 474E-09

CALC MOL
-1.247E-02
1.313E-92

CALC MCL

4, 437E-02
1.e13E-22
1,211E-04

- 4,632B-04

CALC MOL

2.948E-29
0. 0@RE-21
2. 454E-Q7
1.271E-908
9.736E-10
4, 172E-06
8.817E~11
3. @A5E-@5
9.734E-14
1.383E-@2
2.667E-26
4.212E-06
3. 154E-06
5. 197E-06
6, 333E-05

S.110E-24
% AQ4%-nn

2. 2020000
Q. 0000200
2. 0200009
@. 2900000
Q. 2g00e0a
Q. P2eR0R0

- 0.0000145

0. 0000200
@. 2022200
2. 0000037
@. 0002282
2. 0020000
0. 0002010
0. 2200002
9. 0222000
9. 00al 40
2. 2000020
2. 0eed337
@. 6031207
2. deceoad
a. 2220000
8. 2006800
@. 8157318
Q. 0P00200
2. 0000000
2. 20600020
2. 0014248
2. 0000200

TYPE III. - FIXED SOLIDS

LOG MOL
-l.504
~1.882

TYPE IV - PRECIPITATED SOLIDS

LOG MOL
-=1.353
-1.992
-3.917
~3.332

TYPE V¥ - DISSOLVED SOLIDS

'LOG MOL
-28. 332
-43.954
-6. 608
-7.896
-9.@12
-5. 380
12.055
-5. 0486
13.012
-1.899
-5.574
~5. 376
-5.288
-5.284
-4, 185
-3. 292

-16.@6872
-10.20151  9.870933
-24.46782  0.870933
=7.79987 1.984616
-8.63134  0.87@933
-13.88021  ©.575360
-4,83747  8.870933
-9.42861  1.0@4616
-15.54975  @.87@933
-5.43381  0.288313
-5.08569  1.0@4616
-11.0@665  @.575360
-5.99327  1.0@4616
-22.36989  @.575360
-10.25504  ©.575360
-4.85327  ©.870933
-5.69502  0.870933
-4.02804  1.000000
-2.5@575  1.000200
-9,80232  1.000000
-8.28003  1.000000
-3.167580  1.0@0000
-1.80322  1.0200000
-9.15257  1.000000
-11.45571  1.0Q00000
-8.62054  1.000000
-2.84625  1.00000@
-8.26168  1.000000
NEW LOGK DH
2. 201 2. 200
4,820 2. 020
NEW LOGK DH
7.836 -2.150
13.233 -4.860
-7.396 24, 630
2. 143 6. 440
NEW LOGK DH
29. 421 25. 760
7.657 52.210
7.898 6. 169
2.531 -2. 868
5,498 5.789
10. 437 5.328
-15.568 22,590
10.366 2,079
-2.998 15. 480
-9,254¢  22.800
~13. 267 16.780
-13, 068 16,380
-12, 980 0. 000
@, 256 11.460
4.854 -0, 261
-10. 841 20.750

-7 DA

1.024616.

s AR

-21.179

28. 565

-10. 836 14,399
-34,740 2. 000
2.212 2.17@
11.660 2. 200
10. 880 2. 200
-7.658 2. 200
-17.122 0. 220
-28. 200 2. 200
-5. 820 0. 200
2,748 2. 200
-24.203 26. 500
7.238 0. 000
-39. 459 2. 000
3.710 2. 200
13. 260 2. 200
10. 472 -3.617
-8.930 2. 200
7.290 2. 202
-8.930 2. 600
7.290 2. 000
4.719 0. 200
2. 300 2. 800
-5. 850 2. 200
4.979 2. 200
7.780 2. 000
7.78@ . 200
2. 79¢ 2. 200

AR302802




IpERGR2
3046000
2060004
JIQEA3A3R
2060005
060004
2015000
z‘j!pal
209000
2046001
3028001
3046000
2003000
5003000
3003001
5015000
3015000
5046000
2002081
2046000
5915001
3003000
Se15002

D
813
33@l4@3

"PH302C03 -

SPECIES:

EPSONITE

PB{OH)2 (C}
HYDCERRUSITE

PB20(CH) 2

PB4{0H)E&504

LINE

PORTLANDITE

WUSTITE
PERICLASE
HERCYNITE
SPINEL
ALOH3(A)
ALOHSD4

AL4(0OH) 10504

ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
Al1203
DOLOMITE

NAME
ADS1PSIQ
co2 {(g)

C3.717E-l@

TYPE VI

1.212E-97
1.754E-01
4.84QE-22
1.527E-11
1.376E-06
3. 152E-28
1,458E-17
1, 363E-@7
1.386E-16
1,1925-09
9.715E-18
2. 708E-24
1.254E-05
2.2358E-89
3. 317E-05
6. 749E-07
4. 8999E-19
1.662E-22
1.193E-11
3. 9@9E-87
6.514E-09
7,654E-13

- SPECIES

CALC MOL

1 2.959E-03

1.76@E-03

NOT

-1. 315
19. 816
-5. 862
27.288
16.836
-6,863
15. 858
-8.924
17.@13
-3. 339
-4.9@2
-8.646
-4.479
-6.171
18.302 .
-1.779
1@.923
-6. 204
-8, 1856
-12.116

CONSIDERED

LOG MOL
-2.529
. _20 755

-11.382

2,200 <2.820
-8, 447 13.998
17. 460 2. 220

-26. 200 . 000
-21.100 2. 200
-33.78@ 46. 265
-23.327 30.690
-12.215 24. 846
-22.278 36. 135
-28.827 78. 360
-38. 226 89. 989
~1@.955 27. 045
3.230 . 000
-22. 700 0. 009
4.557 3.769
8. 263 2.813
-10.211 28,742
-9.176 28. 130
-17. 341 25. 840
B. 430 2.983
-22. 960 9. 000
16.824 8.290
NEW LOGK

9. 200 . 000

18.171 -9.530

26. 43@ .

DH

AR302803



PC VYERSION: MINTEWAZ DATE OF CALCULATIONS: 4-DEC-89  TIME: 21:53:35

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG disgelved and adsorbed species
Zaé 100.@  DPERCENT BOUND IN SPECIES # 1580 Ca*2
g+ 100. 2 PERCENT BOUND IN SPECIES # 460 Mg+2
ADSLTYPL 100. 9 PERCENT BOUND IN SPECIES #8116@00 =FeOPb+
Te+2 100.2 ' PERCENT BOUND IN SPECIES # 280 Fe+2
n+2 100.9 PERCENT BOUND IN SPECIES #  47@  MNn+2
\DS1PSIQ 27.1 PERCENT BOUND IN SPECIES #8123302 =feQH2+
5.9 PERCENT BOUND IN SPECIES #8116000 =FeQPb+
136.8 PERCENT BOUND IN SPECIES #8126000 =feOPb+
ADS1TYP2 12.1 PERCENT BOUND IN SPECIES # 812  ADSLTYP2
12.8 PERCENT BOUND IN SPECIES #8127321  =feOHS04-2
11.5 PERCENT BOUND IN SPECIES #8123382 =feQH2r
57.8 PERCENT BOUND IN SPECIES #812600@ =feQPb+
5.2 PERCENT BOUND IN SPECIES #8127320  =feSO4-
504-2 69. 4 PERCENT BOUND IN SPECIES #8127321  =feOHS04-2
30. 4 PERCENT BOUND IN SPECIES #8127320 =feS04-
1+3 76.2 PERCENT BOUND IN SPECIES # 3@ Al+3
14.4 PERCENT BOUND IN SPECIES # 303300 ALOH +2
8.7 PERCENT BOUND IN SPECIES # 303301 AL(OH)2 +
' 5.8 PERCENT BOUND IN SPECIES #811600@ =FeOPb+
133.8 PERCENT BOUND IN SPECIES #8126000 =feOPb+
03-2 79.9  PERCENT BOUND IN SPECIES #3301401  H2C03 AQ
1.9 PERCENT BOUND IN SPECIES #6001401 PbCD3 AQ
16.6 - ° PERCENT BOUND IN SPECIES #6001402 PbHCO3
2.4 PERCENT BOUND IN SPECIES #330140¢ HCO3 -
b+2 S4.4-  PERCENT BOUND IN SPECIES #  60@ Ph+2
1.9 PERCENT BOUND IN SPECIES #811600@ =FeOPb+
43.5 PERCENT BOUND IN SPECIES #8126000 =feOPb+
1 5.8 PERCENT BOUND IN SPECIES #8116000 =FeOPb+
133.1 PERCENT BOUND IN SPECIES #812600Q0  =feOPb+
------------ EQUILIBRATED MASS DISTRIBUTION --=--===e==
DX NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCENT  MOL/KG PERCENT  MOL/KG  PERCENT
as2 1.249E-83 100.0 7.Q73E-1@ 2.0 @.@00E-81 2.0
WP g2 1.@49E-@3 100.0 ©.Q00E-01 2.0 0.00QE-01 .0
30 Fe+2 S,136E-05 100.0 ©.0@QE-01 2.9 ©.000E-81 2.8
7@ Mn+2 1.385E-04 100.@  @.QQQE-0% 2.2  @.0Q0E-0i 2.0
32 S04-2 1.074E-25 2.0 4.680E-03 9.4  4.483E-02 9@.%
30 AL+3 3.950E-07  ©.3 . Q00E-01 0.0 1t.2115-04 93.RR30280L
2 H20 2.96QE-05 2.3 1.173E-02  99.7_ @.Q00E-21 . 2.9 :
E rmia-- L .d ATIR.GS A a B anarom A A 1 AtOD_AS aa 1




1,973E-02 21.5 .1,641E-02
B3¢ H+l 1.434E-04 -1.2 -1,196E-02

CHARGE BALANCE: SPECIATED

HONCARBONATE ALKALINITY

SUM OF CATIORS = 6.39QE-92 SUM OF ANIONS

PERCENT DIFFERENCE

]

2. 82RE-281

IONIC STRENGTH = : 2.000E-02 -
#axess DIFFUSE LAYER ADSORPTION MODEL ##wxesexe

«x%% Parameters For Adsorbent Humber L s=a»

Electrogtatic Variables: psi@ = 0. 1435385 éig@
psib = 0. 000000 sighb
psid = 9.0202900 sigd

Adsorbent Concentration (g/l): 12.100
Specific Surface Area (sq. meters/g): 600@.00

17.9
121.2

8.@36E-03

2.152881
2. eode0e

5. 548E-@2
0. 000E-0l

2. dove0e

6@.5
2.0

7.766E+01 (ANIONS - CATIONS)/(ANIONS + CATIONS)

BR302805




PC VERSION: MINTEQAZ

ID #
3000
220
6003e01
65015000
501508e
S@45000
2003001
2046000
Selseadt
2003ee2
S5@15892
650465200
20830e3
3003000
601501
5@13003
59046001
5046002
5028000
5846003
5028000
2047023
3e47000
6047200
5060008
2060000

60001
28@2
eoal

5062000
60680821
6060202
Seeoee2
60co0R3
2060004
S8sded3
2060005
5860004
2015000
2013021
2028000
2946091
3028001
3046000

HAME
ALOH3(A)
ALOHSO4
AL4(0H)1@504
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
DIASPORE
DOLOMITE
EPSOMITE
GIBBSITE (C)
Al203
GYPSUNM
HUNTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
NESQUEHCONITE
SIDERITE
PYROCROITE
RHODOCHROGSIT
MNSO4
CERRUSITE
MASSICOT
LITHARGE
PBG, .3H20
PB20CO3
LARNAKITE
PB302504
PB403504
PB302Ca3
ANGLESITE
PB(QH)2 (O
HYDCERRUSITE
PB2D(OH)2
PB4{0H)6504
LINME
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL

Sat. Index

-3. 559
-4,.902
-8.646
-4, 479
-6.171
18. 302

-1, 779

10,923
-6. 024
Q.200
12.116
-6.917
~-1.859
-8. 186
-4, 185
28.532
43.954
-6. 608
-7.896
-9.01L2
-5, 380
1@, 855
-5. @46
13.012
Q. 002
-3.374
-3.376
-3.288
-3.284
Q. @20

- -3.292

-7.6@3
-5.430
2. 000
-0.7586
-1.315
-1@. 816
-3, 862
-27.288
~16.836
~-6. 865
-135. 858
-8.924
-17.013

faturaticn indices and stoichiometry

P R T T e T e T s T T e T T e T o T T T .. S = T ™ S A Sy

DATE OF CALCULATIONS:

of all.minerals

Stoichiometry {(in parentheses) of each component

1.0@92) 30
-1.800)330
10. @0@)330

1.200)150

1.098)15@
~2. 002330
~-3.202)330
1, 000)460

1.000)150
~-3. 0093339

1.22)158

1.009)4560
=3. 2001330

2.600) 30

1.000) 158
3. 0001460
5. 200) 460
1.000)4560
1.000)280
1.20@)460
1, 000)280
-2.200)33e

1.0200)470¢

1.000)470
1. 00060
-2.099)332
-2.209)3392
~2.000)338
-2.009)330
-2.900)330e
-4, 000)330
-5, 2021330
-4.000)330
1,20015022
-2.000)330
-2.029)330
-4.200)330
-5, 600)330
-2. 0021332
-2, 2081330
-2.000:33@
-2. 0001330
-8.200)33a
-8.200)3302

{

L T T T T O I T T T T T e T T I I I T T T e T T T

3.000) 2
1.22@) 38
4.000) 30
1.000)732
1.90@)140

| 2.000:462

1.200) 3@
2.00@) 2
. 202)149
.020) 39
. 200)460
. 0201732
l.200) 30
3. 00&r 2

P b s s

1.0003732

1. 00@) 150
4,000)140
1.000)140
1. 0003732
1.000)140
1.200)140
1.2021470
1.000)140
1.202)732
1.000)140
1.000)600
. 000)600
. 200)600
. 200600
. 000600
. 000500
. 000)600
. 220)600
1.200)732
1.200)600
3. 00016028
2.200)500
4. 0001600
1.0001150
1.002) 150
0.947)280
1.000)460
1.00@)280
1.0001460

L) e L RN

4-DEC-89 TIME: 21:33:36

{
{
{

-3. 0021330
1.000)732
1.0081732

1.2001140
2.002y 2
-2, 0001330

2.000) 2
2.000)149
7.000) 2
3.008) 2
-6. 200330
2,008y 2
4.002)142
-2.000)332

7.09@) 2
3.008) 2

2.000) 2

1,909
1. e0@)
1,332
1,200}
1.0001732
1.0@03732
1.000:732
1l.00@)149

BN N

2.200) 2
2.200) 140
3.000) 2
1.000)732
l.oeey 2
2.e08 2
l.20@) 2
l.2ee)y 2
2.000) 30
2.002) 3@

(
{

{

{

o~ e e e

l.e@@y 2
10.900) 2

S.e0e: 2

c.00a) 2

1.20@1140
1.000y 2
2.000) 2
3.000) 2
2.002) 2

2.200y 2

c.080) 2

4.002) 2
4.200) 2

AR302806



T a-ubiL-od

DATE OF CALCGLATIUNS:

PC VERSIUN: MINTEGARZ Lifby £1t34r

PUNAZ C&R BATTERY
\DSORPTION, OPEN SYS, pCD2-=.00035atm, pH=4. 82 IOH STh.=.02, ALLOW ALL SOLIDS

TQrature {Celgius): 16.60

Unx of concentration: MG/L

Ionic gtrength: 0.020 molal; FIXED
1f specified, total carbonate concentration represents total inmrganic carbon,
De not automatically terminate if charge imbalance exceeda 3@%

Precipitetion is mllovwed for all solids in the thermodynamic datahase and

the print opiion for =solids ia set tao: 1

The maximum number af iterations is: 200

The method uged to compute activity ceefficients ig: Daviez equation
Intermediate output file

Adsorption model: Diffuse Layer

Number of adserbing surfaces: 1

e e L il e e L . e O o T - -

o —— o 1 2l 7o Y Y T Al g i o o e Tl T e i e i e S e e e e B A e e e A ke ok e

12.120 600.00 0.200 0.00¢ 81 , . . o
150 4.85QE+@1 -3.54
460 2.49QE+@1 -1.76 N ) .
732 4.644E+@3 -3.55
33@ 1,526E-02  -4,82
600 1.853E+@4 -7.00
813 0.Q00E-01 .00
812 2.720E-22 -3.42
811 6.800E-@4 -5.@3
30 3.200E+@@ -3.93
80 2.8QQE+08 -4.30
éa 7.000E+@@  -3.89 B
40 0.QQ00E-01  0.00

H20 HAS BEEN INSERTED AS A COMPONENT

e e o] i) L T 1)

- N T, 7 ) (e

A ISR

e )

L Y, Y, )

2.000 @

3 2 oL e e —
321403 21.81359 -@. 5308

330 4, 8200 0. 2000
& 1

ai3 Q. o920 Q. 2002
2 12 - .- :
123301 =fe0- 9.0020¢ -8.930@ 0.00¢ 0.000-1.00 Q.00 2.00 Q.0029
2@ 3 1.002 812 -1.Q0@ 33¢ -1.00¢ 813 Q.000 00 Q.000 0 O.200 O
.00 @ 0.200 9 ©9.200 O Q.000 QO 2.000 @ @.Q00 @
@.¢e¢ @ 0Q.Q0¢ 0 e@.o000 O
123302 =feQH2+ 8. 8ee2 7.2900 0.000 ©.000 1.00 .00 2.00 O.0000
2 3 1.020 812 1,000 339 1.000 813 0.000 @ 0Q.G00 00 0.000 @
.00 @ 2.000 @ 0Q.920 O Q.00 0 0.Q00 @ Q.00 O
@208 @ 0.0020 0 0.000 @
13301 =Fel- 0.000@ -8.930¢ 0.00¢ 0.000-1.00 0.00 0.00 0.2020
20 3 1.000 811 -1,000 330 -1.200 813 92.000 © ©2.000 © Q.00 O
h322 © 0.290 9 Q.00 © 0.000 @ Q.00 O O0.000 O
.00 0 Q.902 Q@ e.200 @

2 =FeOH2+ 2. eeda 7.290@ Q0.02¢ Q2.000 1.2 Q.20 2.00 Q.000Q

3 1.000 811 1.000 330 1.000 813 @.000 @ 02.008 O @.Q0¢ O
.006 0 0Q.006 QO @2.200 ¢ 0Q.000 @ 0.000 O 0.000 O
g.0¢ @ 0.000 @ Q.00@ O ﬁRSGZBU?
160@@ =Fe0Ph+ 2. 0g0e 4.7100 2.000 Q.000 1.00 0.00 9.02 0.0000
@@ 3 1.000 811 -1.0200 330 1.000 813 1.000 GO@ 1.000 72



2. 300
8126000
2.2 S
8. 220

209
B{i!}@@
a. 4
2. 200

2. 0200
8111500
P.0d 3
9. 220

2. 000
3117326

2. 620

@. 280
5127320
p. @3 S
Q. 920

2. 0eo
1117321
b Q@ 4
2. 000

2. 0@
127321

(X
@

2. 200

1D

159
450
732
330
€00
813
812
811
e
280
470
140
2

iD
15
460

32
30
600
813
Bl2
a1l
30
2R0

B.20 3 -

e 2. 200

=feQPb+

l.ead 812
@ 2.000

@ Q.20

=feOCa+

1.200 812
.8 2.00@

] 2. 220

=FeQHCa++

l.ee@ 811
& 0o.c00

3 0.000

=FeS04-

1.000 811
@ 0.0202

@ 0.000

=feS04-

l.00¢ 812
2 ©.000

@ 0.200
=Fe(HS04-2

1.00@ 811
@ 9.090

¢ 0.000
=fe0HS04-2
1.000 812
2 0.000

2 .00

HAME
Ca+2
Mg+2
504-2
H+]

Pb+2
ADS1PSIQ
ADS1TYP2
ADS1TYP1
Al+3
Fe+2
Mn+2
c03-2
H20

NAME
Ca+2
Mg+2
S04-2
Hel
Pb+2
ADS1IPSIR
ADSITYP2
ADSLITYPL
Al+3
Fr+?

NPUT DATA BEFORE TYPE MODIFICATICHS

7. ADAFR 0

2. AAGE-A1

S MIF-A%

-4 TMARR

@ Q. 00@ @
0. 0229 2.3000 ©0.000 0.000 1.00 0.00 0.90 ©.0000
-1.0Q0 2330  1.000 813 1.000 500 1.000 2 2.200 O
.000 O ©9.000 O 0.000 O Q.000 O
302808
@ @.000 @ -
2.0000 -5.8500 0.002 0.000 1,00 2.00 0.00 Q.3000
-1.900 330 1.000 813 1.000 15¢ 0.000 @ ©@.Q0¢ O
2.000 O ©0.200 © ©0.009 @ 0.9 @
2 @.000 @
2.0000° 4.9700 0.000 0.000 2.00 .00 @.00 O.0000
1.000 150 2.900 813 9.080 9 ©0.0006 © 0.200 O
2.000 @ 0.000 © ©2.000 © Q.020 @
2.000 @
0. 0000 7.7800 ©@.000 9.000-1.00 9.0Q 0.00 0.0000
1,000 33¢ -1.000 813 1.000 732 -1.000 2 Q.000 O
2.000 © 0Q.000 © @.00¢ @ 02.800 O
2 0.000 0
0. 2000 7.7800 @.000 0.000-1.00 .02 0.0@ 0.Q00Q
1.000 330 -1.900 813 1.000 732 -1.00¢ 2 ©.0086 O
0.200 © ©0.000 @ ©0.Q00 © @.000 O
2.000 @
2. 2000 0.7900 ©2.000 ©.200-2.20 0.02 0.20 0.0000
-2.200 813 1.000 732 -1.000 2 0.000 © G.Q08 O
2.000 @ 0.200 O Q2.000 @ Q@.000 @
2.20¢ ©
2. 0000 2.79€0 ©.20Q0 2.000-2.00 2.02 @.Q¢ Q.0002
-2.000 813 -1.000 732 -1.00@ 2 Q.00 @ 0Q.020 O
2.000 9 0.000 O ©.0¢0 @ 0Q.200 O
0.002 @
ACTIVITY GUESS LOG GUESS  ANAL TOTAL
-2.291E-04 -3.640  4.85QE+01
1,738E-22 -1.76@ 2.499E+01
. 2.818E-04 -3.55@ 4.644E+03
1.514E-05 -4,820 1.526E-02
1. 0QQE-07 -7.200 1.853E+04
1. Q@QE+02 0.200 Q.00QE-01
3. 802E-04 -3.420 2.720E-02
5. 333E-25 -5.030 6.800E-04
- 1.17SE-24 -3.930 3.200E+00
5. 812E-05 -4.300 2.800E+00
1. 288E-04 -3.890 7.000E+Q0
1. 0QQE+0Q 0.000 ©.000E-21 :
1. 000E+02 0.000 ©.000E-01 AR302808
ANAL MOL CALC MOL  ACTIVITY LOG ACTVTY GAMMA NEW LOGK
4.850E+Q1 Q.00QE-01 2.291E-24 -3. 64000 1. 200000 0. 000@
2.490E+@1 @.0Q000E-01 1.738E-02 -1.76000 1. 020000 9. 2000
4.644E+Q3 0Q.000E-01 2.818E-04 -3.55000 1. 000000 @. 0000
1.526E-282 0.000E-@1 1.514E-85 -4, 82000 1. 000000 4, 8200
1.853E+Q4 Q.@QQE-01 1.Q00E-07 -7, 00000 1. 200000 2. 0000
0.200E-01 0.0Q0E-01 1.0Q0E+0Qd 2. 00000 1. 000000 @. 2000
2.720E-02 @.Q0QE-21 3.8@2E-04 -3, 42000 1. 000000 0. 2020
6.800E-24 @.0Q@QE-@1 9.333E-06 -5. 23000 1. 000000 2. 0000
3. 200E+00 Q.BGQE—Q; 1.175E-04 = -3.93000 1. 200000 0. 200

T AGAVME

OIFF F
@. CeRE-Q
Q. PORE-@
@.20QE-2

0. QOQE-¢
2. DOOE-C
2. 20@E-9

A AR



47@ Mn+2 " '7.000E+@0 9.Q00E-@1 1.288E-04  -3.89008 -1.000000 @.0000 0.Q00E-2.
148 C03-2 © B.OQRE-01 0.QQVE-01 1.0@0E+Q0 0.20000  1.000000 0.2000 @.0Q00E-O.
2 H20 @.Q00E-81 0.@Q0E-01 1.Q00E+Q0 0.00000  1.000000 9.0008 O.@06E-O

CHARGE BALANCE: UNSPECIATED
. SUM QF CATIONS= 1.884E-01 SUM OF ANIONS = 9.8S99E-02

PERCENT DIFFERENCE = 3.112E+01 (AHIONS - CATIONS)/(ANIONS + CATIOHNS)




[

ITER

BN U WN -~ O

YiRgoLun:

{tinlbldAL

NAME
ADSITYP1
Ca+2
ADSITYP1
ADSIPSID
ADS1TYP2
ADS1PSIO
ADS1PSI@
ADS1P5I0
ADS1PSIO

CMALE UF VALLULAL LUND?

TOTAL MOL
&, 820E-04
1,239E-@3
6. 800E-04
6.231E-03
2. 720E-02
3.631E-03
3.433E-03
3.395E-03
3.394E-23

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

DIFF FXN

5. 440E-23
1. 123E-02
3.393E-02
-4.977E-02
3.643E-92
-4.341E-03
-7 -266E-04
-1.638E-@5
-1.Q15E-28

Y4-lUooe=a%

LOG ACTVTY
-3. 03000
-2. 44951
-7. 83000
--2.00237
-3.53378
-1.54964
-1.35@37@
-1. 49454
-1. 49442

A0S

LLi3%iad

AR382810



FL  YeHSIUN: RINIEWAZ S DAlE UF CALLULALLUND:  4-DbhL-o9

ITERATIONS= 9: SOLID ANGLESITE PRECIPITATES

. oo o -

AR30281




PC VERSION: MINTEQAZ DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:55:10

PARAMETERS OF THE COMPONENT MOST OUT OF BALARCE:

ITER NAME TOTAL HOL DIFF FXN LOG ACTVTY
S  ADSLPSIO 3.394E-@3 -1.522E-82 -1.49442
10 S04-2 . =4.207E-02 7.738E-02 -3.563303 -
11 S04-2 - : -4,207E-02  1.445E+29 -4, 63303
12 . ADSITYP2 2.720E-02 5. 364E-01 -1. 47660
13 504-2 -4, 207E-02  8.076E-02 T ~3. 98693
14  ADS1PSI® ' 1.828E-92 -5.G63E-02 -2.92946
15  ADSI1P3I@ 1.574E-02 -2.117E-02 -2. 80007
18  ADS1PSI@ 1.394E-9@2 -6.850E-03 -2.69475
17  ADS1PSI0 1.299E-02 -1.335E-03 -2, 63361
18  ADS1PSI® 1.273E-82 -6.838E-0S5 ' -2.61753
15  ADSIPSI@ 1.273E-82 -1.821E-@7 -2.61866

AR302812




PC VERSION: MLINTEQAZ DATE UF CALCULATIOND: A-DEC B9 TiAm:

ITERATIONS= 28: SOLID DIASPORE PRECIPITATES

AR302813




PC VERSION: MINTEQAZ  DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:335:31

ARANETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
20 S504-2 ~-4.207E-02 -2.575E-08 -6. 04865

AR302814




PC VERSION: MINTEWAZ

TTERATIONS= 21: SOLID.LARNAKITE

DATE OF CALCULATIONS:

4-DEL -89

. PRECIPITATES

TiMht

FEN TR




PC ~ VERSION: MINTEGQAZ

" DATE OF CALCULATIONS:

4-DEC-89 TIME: 21:35:38

ARAMETERS OF THE COMPONENT MOST CUT OF BALANCE:
ITER NANE TOTAL MOL DIFF FXK LOG ACTVTY
21  ADSiPSIQ 1.273E-22 -8.753E-03 -2.61665
22  ADS1TYPL 6.80QE-@4 2. 296E-05 ~-8. 19869
23  ADSIPSIO 1.151E-¢2 -2.717E-@5 -2.52917
24  ADS1PSI® 1.15QE-02 -1.934E-08 -2.52885
ID NAME ANAL MOL  CALC MOL  ACTIVITY LOG ACTVTY GANMA NEW LOGK DIFF F}
158 Ca+2 © T1,239E-@3 1.239E-03 7.127E-04 -3, 14709 9, 575360 @.2401 -9.922E-1¢
460 MNg+2 1.@49E-@3 !.048E-03 6.9032E-04 -3,21952 9.575360 0.2481  @.0Q0Q0E-0:
811 ADS1TYP1 6.8Q00E-04 6.009E-09 6.Q@9E-29 -8,22118 1. 000020 2.0000 -3.135E-1¢
472 Yn+2 1.305E-84 1.304E-24 7.305E-03 -4, 12467 2. 575368 @.2401  1.299E-1¢
280 Fe+2 S5.133E-85 S.132E-85 2.953E-05 -4.52973 @. 575360 Q.2401  0.00QE-2:
813 ADSiPSIO 1.15@E-02 2.959E-@3 2.959E-03 ~2.52885 1. 2000020 2.2209 -1.784E-1.
812 ADSITYP2 2.720E-062 3.574E-03 3.574E-03 -2. 44690 1. 200000 0. 2000 . 0RRE-Q:
732 504-2 4.95QE-02 2.243E-06 1.290E-06 -5. 88928 0. 5735360 0.24@1  Q.220E-2:
140 C03-2 2. Q090E-Q1 1.786E-12 1.@27E-12 11.98822 9. 575360 2.2401 ©@.000E-Q:
380 Al+3 1.214E-04 3.01QE-07 8.679E-08 -7.06152 9. 288313 0.5491 0.0Q00QE-Q:
2 H20 -7.471E-19 -2,26SE-02 9,976E-21 -2. 00106 1. 000000 2.0011 -2.711E-2¢
600 Pb+2 9, 156E-02 1.966E-22 1.131E-@2 -1.94641 Q. 575360 @.2401  1.355E-2
330 H+1 1.550E-@5 3.364E-02 1.S514E-05 -4, 82009 @, 870933 24,8208 ©0.0Q0E-Q:
SPECIES: TYPE I - COMPONENTS
1D NAME CALC MOL  ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
158 Ca+2 " 1.23SE-03 0.92007127 -3.14705  @.57536Q @. 240 2. 020
46@ Mg+2 1.Q48E-@3 0.0006032  -3.21952 @. 575360 2. 240 2. 000
132 504-2 2.243E-06 0.02000013 -5.88928 2. 575360 Q. 240 2.000
78 Mne+2 - 1.304E-04 9. 0000750 -4. 12467 @.57536@ 0. 240 9. 000
620 Ph+2 1.966E-02 ©0.0113133°  -1.94641 2. 575360 D, 240 2. 000
140 CO03-2 1.786E-12 0Q.2000000 -11.98822 2. 575360 2. 240 2. 200
812 ADS1TYPZ 3.574E-@3 0.@035736 -2. 44650 1. 00@000 2. 000 2. 200
811 ADSITYPL 6.009E-29 Q. 2000000 -8.22118 1. 020000 2. 000 2. 000
3@ Al+3 3.Q12E-07 ©0.2002001  -7.06152 ° @.288313 2. 540 2. 000
28@ Fe+2 5,132E-05 0. 0000295 -4, 52973 @.57536@ 9. 240 2. 200
SPECIES: TYPE II - COMPLEXES
D NAME CALC MOL  ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
127321 =fe0HS04-2 2. 255E-@3 9.0032554 -2.4874Q 1. 000000 2.79@ 2. 000
301401 H2CO03 AQ 1.537E-05 0.0000154 -4.81137 1.004616 16.815 -2, 247
307320 HS04 - - 1.729E-09 Q. 0002000 -8.82210 2. 870933 1.947 4,910
100e2@ OH- 3.957E~-190 0.0000002 . -9, 46263 @. 870933 -14,222 13.345 .
03300 MgOH + - 3.537E-11 02.0000000 -19.51141 2. 870933 -12. 051 15, 935
01400 MgCO3 AQ 5.176E-13 0.0000002¢ -12.28404 1.004616 2.922 2.022
131401 MgHCO3 « 3.984E-09 0.0000002  -8.57088 @.879533 11.517 -2.430
1@732@ MNgS04 AQ 1.287E-07 0.0020001 -6.88852 1. 004616 2.218 1.399
03300 CalH + 6.684E-12 0.0000000 -11.23500 @. 872533 -12. 847 14.535
01400 CaHCO3 + 2.633E-29 0.0000000 -8.63958  9.87@933 11.3786 1.79@
101401 CaC03 AQ 8,779E-13 0.Q000000 -12.25454 1. 024616 3.079 4,030
1@7320 CaS04 AQ 1.735E-07 0.2000002 -6. 75860 1.004616 2,276 1,479
) @ ALQH +2 5.684E-08 . Q000000 -7. 48542 2. 575360 -5.203 11.899
IOWE01  AL(QH)2 + 3.43SE-08 0. 0000000 -7.52364 @. 870933 -10. 240 2.200
193302 Al(OH)4 - 2.178E-12 ©.0000000 -11.72199 2, 870933 ~-23. 876 44, 960
37320 A1S04 + 1.212E-12 Q. 0000000 -9, 97648 9. 870933 3.034 2.150
197321 Al(S504)2 - 1.201E-14 0Q.0000000 -13.98041 0.87@933 4,920 AR 3‘@28 | 6
133303 AL(OH)3 AQ 2.473E-09 0. 0000000 -8.60470 1. 004616 -16. 002 .
23308 FeOH + ~3,705E-10 Q. 0000000 -9, 49126 2. 8790933 -9,72@ 13.199
A UAY FalHY -1 D DRAR DD (A MARMAAGR -1 7i&7C n a“tacan _my =0 s S



d. 0ogaiygad
9. 2000200
2. 8020000
2. 0000000
0. 2000000
2. 2000000
0. 2900002
9. 2000145
0. 0600000
¢, 000003
2. 0003037
2. 3000082
2. 0020000
Q. oeoRe?2
2. 0000000
0. 2000020
2. 2000028
2. 0000004
2. 0009937
0. 2031207

0. 0000000

Q. 000e0d
2. 0006860
@0.08157318
Q. 0023009
2. 2000020
0. 000¢000
@.0214248
0. dReoe00

LOG MOL

-1.645
~4.716
-1.473

LOG MOL

-1. 466
_30917
-1.973

LOG MOL

-31. 338
-46.76@
-7.31¢
-7.896
-9.713
-6. 081
18. 835
-5.747
13.e12
-@. 781
-5. 574
-3. 376
-3.288
-3. 986

280/ 324 Peods: AW 3. /a9n-d3
2803302 Fel(HZ AW 8.495E-17
4783308 MnOH + 7.216E-11
47@3301 Mn{0H)3 -1 3.91BE-25
1707320 MNnSO4 AQ 1.577E-@8
4701408 MnHCO3 + 5. 335E-10
ceal40e Pbh{(CO3)2-2 . 9. 062E-16
= @@ PbOH + 1.66%E-05
5 91 Pb(OH)2 AQ 3.711E-19
50903302 PL(CH)3 - 3. 239E-16
S@03383 Ph20H +3 1.277E-05
FO@7320 PhSU4 AG 8.172E-06
5803304 Ph3(0H}4+2 1.712E-11
001401 PRCO3 AQ 2.011E-@7
5003383 Pb(OH)4 -2 7.420E-23
0@7321 Pb(S04)2-2 9.663E-11
F@@14@2 PLHCOI + 3. 202E-86
330140 HCO3 - -4.610E-07
8123301 ={e0- §. 375E-05
81233@2 =fe0H2+ 3.121E-@3
31133@%X =Fel- 1.576E-1@
3113302 =Fe(H2+ 3.248E-09
8116008 =FeUPb+ 6. 80GE-04
3126008 =felPb+ -~ --1,573E-@2
3121500 =feQCa-+ 7.@33E-19
311150@ =FeOHCa++ -3, 5@0E-12
1117328 =FeS04- 2, 396E-09
8127320 =feS04- - 1. 425E-03
5117321 =FeQHS04-2 S. 474E-09
SPECIES: TYPE III - FIXED SOLIDS
. NAME CALC MOL
2 HZ0 . -2. 263E-@2
391423 C02 (g) -1.,924E-05
338 B+l 3. 364E-82
SPECIES: TYPE IV - PRECIPITATED SOLIDS
ID NAME CALC MOL
262093 AHGLESITE 3.417E-02
2@3@02 DIASPORE 1.210E-24
pseaaa LARNAKITE 1. d63E-02
SPECIES: TYPE V - DISSOLVED SOLIDS
ip NANE CALC MOL
215803 HUNTITE 4, 593E-32
246821 HYDRMAGNESIT  0.000E-21
p46002 MAGNESITE 4. 9Q0QE-28
MELANTERITE 1,272E-08
MESQUEHONITE  1.937E-1@
SIDERITE 8. 295E-07
PYROCROITE 8. 814E-11
RHODOCHROSIT  1.79@E-@6
MHSQ4 9.730E-14
CERRUSITE 1.98%E-21
MASSICOT 2.667E-06
LITHARGE 4. 212E-86
PBO, .3Hz0 5. 154E-06
PB20CG3 1.034E-26
GYPSUM 6. 532E-@5

DTN A

T YIADT_MA

-4.185

"1 Nan

-1 oA

5. £J/7049 1. 004010
-16. 06883 1. 004616
-1@. 20169 0. 870933
-24. 46785 2.870933

-7. 80005 1.004616

-9.33289 2. 870933
-15. 28286 0. 575360
" -4,83747 @. 870933

-9. 42853 1.904616
-15. 54960 2.870933

-5. 43388 @, 288313

-3, 08563 1.904616
-11.@@657 @. 575360

-6. 69463 1. 004616
-22. 36966 2. 575360
-10.25496  @.575360
-5.55463  0.870933
-6.39630 0.872933

-4, 02804 1. 000000

.."2.3@575 _ _ 1.0000@0

-9. 80232 1. 000000

-8.28¢03  1.000000

-3. 16750 1. 000000

-1.80322 1. 000000

-9. 15284 1. 002020
-11, 45597 1. 00000

-8. 62054 1. 000000

-2,84625  1.000000

-8.26168 1. 002000

NEW LOGK DH
2. 001 2. 000
21.627 -9. 530
4,820 . 000
NEW LOGK DH
7.836 -2.150
-7.396 24.63@
0. 143 6. 440
NEW LOGK DH
29. 421 25. 760
7.657 52.210
7.898 6. 169
2.531 -2. 860
5. 458 5.789
10.437 5,328
-15.568 22,590
10. 366 2.079
-2.998 15. 480
13.233 -4, 860
-13.267 16,780
-13. 068 16.38@
-12.980 o. 000
2. 256 11.460
4. 854 -9.261

™SR TEM

La L2

-21.179 28.363
-19.836 14,399
-34.740 Q. 202
2.212 2.°17@
11.660 Q. 000
19. 880 9. 200
-7.630 9. 000
-17.122 @.200
-28. 000 2.90e0
~5.82@ Q. 080
2.748 2. 228
-24. 203 26. 500
7.238 0. 000
-39. 433 2.200
3.710 2. 000
13. 260 @. 029
1@. 472 -3.617
-8.930 @. 209
7.29@ 2. 2e0
-8. 9330 2. 000
7.290 @. 300
4.710 2. 009
@. 309 2. 2eo
-3. 850 9. 020
4.979 2. 002
7.788 9. 200
7.780 0. 200
@. 790 2. 200
AR3GZ817



PB28000
2846001
ig2808l1
246002
1083820
203008
203091
ol50ed
@l5008
a46000
203001
246000
01500t
003200
215062
846000

D
813

SPECIES:

PB403504
PB302C03
GIBBSITE (L)
PBIOHYZ (T)
HYDCERRUSITE
PRZO(GHIZ
PB4{0H)ES04
LIME
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL
ALOH3{A)

ALOHS04
AL4{0H)10504

ANHYDRITE
ARAGCONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
Al203
DOLOMITE
EPSCMITE

NAME
ADS1PSIQ

TYPE VI

-2.493E-28

7.333E-11
1.383E-02
1.755E-01
1.815E-03
1.528E-11
1. 376E-06
3. 150E-28
1.458E-17
1.362E-97
1.385E-16
1.191E-09
9.7@%E-18
2.758E-24
1,234E-05
2. 260E-09
3.316E-@5
1.342E-07
9. 924E-20
1.662E-02
1.1935E-11
1.970E-07

6.513E-@9

3. B25E-14

1.213E-27

-~ SPECIES

CALC MGOL
2. 959E-83

NOT

-7.603
-12.131
-1.839
-=0.736
~2.718
-18.818
-3. 861
-27.288
-16.836
-6. 866
-15.858
-8.924
-17.@13

-3.389

-4. 922
-8. 646
~4. 479
-6.872
-19. 003
-1.779
-1@.923
-6.7086
-8.186
-13.519
~6. 916

CONSIDERED

LOG MOL
-2.529

~22. 843
-11,582
-9.254

-8, 427"

17. 468
-26.220
-21.100
-33.780
-23. 327

-12.215.

-22.278
-28.827
-38. 226
-18.955
-3.230

-22.700

4,357
8. 263

-1@.211 .

-9.176
-17.341
8.430
-22.580@
16.824
2.200

HEW LOGK

2. 000

35.870
26. 438
22. 8080
13.990
2. 000
2. 229
?. 220
46. 265
38.650

- 24.846

36. 135
78. 360
89. 085
27.@45
0.2e0
@. 600
3.769
"2.615

. 28.742

28,130

. 25. 840

2.3585
2. 009
8. 290
-2.820

DH

2. 000

AR3028618



DalE Ur CALLULATIUND: 4-DeEu-59

PC  YERSION: MIHNTERAZ tafa: 2li0%i4b

PERCENTAGE DISTRIBUTION OF COMPOHENTS AMONG diggsolved and adsorbed apecies
:a]i 100, 0 " PERCENT BOUND IN SPECIES # 150 Ca+2
Hg+z 100.0 PERCENT BOUND IN SPECIES # 46@ Mg+2 =
ADS1TYPL 100. 0 PERCENT BOUND IN SPECIES #81160080  =FeOPb+
fn+2 109. 9 PERCENT BOUND IN SPECIES # 47@  Mn+2
fae2” 10@. 9 'PERCENT BOUND IN SPECIES #  28@ Fe+2
\DS1PSIO 27.1 PERCENT BOUND IN SPECIES #8123302 =fe0OH2+
5.9 PERCENT BOUND IN SPECIES #8116000  =Fe(Pb+
136.8 PERCENT BOUND IN SPECIES #8126000  =fe(Pb+
\DS1TYP2 13.1 PERCENT BOUND IN SPECIES # 812  ADSi1TYP2
12.0 PERCENT BOUND IN SPECIES #8127321  =fe0OHS04-2
11.5 = PERCENT BOUND IN SPECIES #8123302 =feQH2+
57.8 PERCENT BOUND IH SPECIES #5126000 =fe(Pb+
5.2 PERCENT BOUND IN SPECIES #8127320 =feS04-
04-2 69.4 PERCENT BOUND IN SPECIES #8127321  =fe0HS04-2
30.4 PERCENT BOUND IN SPECIES #8127320 =feS04-
03-2 73.9 PERCENT BOUND IN SPECIES #3301401  H2C03 AQ
1.2 PERCENT BOUND IN SPECIES #50@01401 PbCO3 AQ@
16.6 PERCENT BOUND IN SPECIES #6001402 PbLHCO3 +
2.4 PERCENT BOUND IN SPECIES #3301400 HCO3 -
1. - 76.2 PERCENT BOUND IN SPECIES # 30  Al+3
14. 4 PERCENT BOUND IN SPECIES # 30330@ AILQH +2
8.7 PERCENT BOUND IN SPECIES # 303301 AL(DH)2 +
20 5.8 PERCENT BOUND IN SPECIES #811600@ =FeQPb+
133.8 PERCENT BOUND IN SPECIES #81260@0 =fe0OPb+
b+2 S4. 4 PERCENT BOUND IN SPECIES # 600 Pb+2
1.9 PERCENT BOUND IN SPECIES #311608@ =Fe(OPb+
43.5 PERCENT BOUND IN SPECIES #8126000 =f20Pb+
+1 5.7 PERCENT BOUND IN SPECIES #8116000 =Fe(QPb+
131.6 PERCENT BOUND IN SPECIES #31260908 =fe(OPb+
------------- EQUILIBRATED MASS DISTRIBUTION ------~-====
DX NANE DISSOLVED SORBED PRECIPITATED
MOL/KG  PERCENT MOL/KG  PERCENT MOL/KG  PERCENT
@2 1.239E-03 100.0 7.068E-16 0.0 0.000E-01 0.0
LW Mg 2 1.049E-03 10@¢.0 0.0Q00E-01 0.0 0.00QE-01 2.0
7@  Mn+2 1.30SE-84 100.0 0.000E-01 2.0 0.Q200E-01 2.9
P0  Fe+2 S5.133E-05 100.9 2.Q0QE-@1 2.0 @.000E-01 0.0
32 304-2 1.074E-05 2.0 4.682E-03 9.5  4.480E-82 99 §?3 2
12 (£03-2 1.924E-05 100.8  Q.Q0QE-0ol 2.0 ©.000E-21 @3 g 8 | 9
7@ AL+3 - 3.949E-07 2.3 ©.000E-01 2.2 1.210E-04 99,7
- EF M AT A Iy Y -ﬂ 1 4 rmre “"‘,,, lala TS 2 A At it e W Y
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@ Ph+2 © - 1.972E-82  21.5 1.641E-@.  17.9  S.S44E-02 60. =
3@ Heti 4. 8Q8E-06 2.9 -1.196E-@82 100.0 @.Q00E-01 0.0

CHARGE BALANCE: SPECIATED

NONCARBONATE ALKALINITY

SUM OF CATIONS = 6.387E-02 SUM OF ANIONS  8.0Q34E-03
7.765E+01 {ANIONS - CATIONS)/(ANIONS + CATIOHNS)

PERCENT DIFFERENCE

9. Q0QE-0L

IONIC STRENGTH = : 2.000E-02

#e#ss+ DIFFUSE LAYER ADSORPTION MODEL #ss#svss

+xe+ Parameters For Adscrbent Number 1 sxss

Electrogtatic Variasbles: psi@ = @.143385 s2igd = @.132881
peib = &. 082000 sigh = ©. 000000
psid = @.Q020000 sigd = 2. 0@0Q00

Adscrbent Concentration (g/l): 12.1¢0 )
Specific Surface Area (sq. meters/g): 6002.00

AR302820




UF CaLluULaiLlUND: o A R ey I T

PC  VERSIUN: MINTEWAZ Da’l

aturation indiceg and stoichicmetry of all minerals -

ID # NANE Sat. Index Stoichiometry (in parentheses) of each component
200300a ALOH3(A) -3.559 { 1.000) 3@ ( 3.9200) 2 {( -3.000)332
#%@ ALOHS(4 -4, 902 ( -1.000)33@ ( 1.@00) 30 ( 1.900@)732 < 1,000 2
3201 AL4(CH)1QSD4  -8.646 (-10.000)33@ ( 4.900) 39 ( 1.000)732 ( 12.900) 2
601590@ ANHYDRITE -4, 479 { l.oo@)150 ( 1.200)732
5015000 ARAGONITE -6..872 ( l.02@e)y158 ( 1.020)142
50460@@ ARTINITE -19.2@3 { -2.000)330 ( 2.000)460 ( l.00@)140 ( 5.000) 2
2093001 BOEHMITE -1.779 { -3.000)330 ( 1.000) 3@ ( 2.¢0d 2
28450800 BRUCITE -19.923 ( 1.000)460 ( 2.020) 2 ( -2.000)330
3815001 CALCITE -6.7@6 ( 1.20@)150 ¢ 1.00Q)14@
2003802 DIASPORE 9. 202 {( -3.000)33@ (¢ 1.200) 30 ¢ 2,090 2
5015002 DOLOMITE -13.319 ( l.og@)150 { 1.000)460 ( 2.000)140
£046000 EPSOMITE -6.916 ( 1.00@)468 ( 1.0Q000)732 ( 7.000) 2
2003003 GIBBSITE (C) -1.859 { -3.00@)330 ( 1.000) 30 ( 3.00&) 2.
300300@ AL1203 -8. 186 { 2.000) 30 ( 3.00@) 2 ( -5.000)330
6015001 GYPSUHM -4.183 ( l.eeeise ( l.@0@@)732 ( 2.080) 2
S@15093 HUNTITE -31.338 ( 3.208)46@ { 1.9282)138 ({ 4,000)140
5@46@@1 HYDRMAGNESIT -46.769 ( 5.000)46Q0 ( 4.0007140 ( -2.0@2)330 ( &£.000) 2
5046002 HMAGNESITE -7.310 ( l.og@)46@ ( 1.000)140
5825000 MELANTERITE ~-7.896 { l.@eozse ( 1.9001732 ( 7.000F 2
5046@@3 NESQUEHONITE -9,713 ( l.oodr4c@ ( 1.008)140 ( 3.000) 2
5@28000 SIDERITE -6.081 ( l.oee@rzae ( 1.900)149
2047003 PYROCROITE -10.@35 ( -2.000)330 ( 1.200)470 ( 2.00@) 2
3847390 RHODOCHROSIT -3.747 ( 1.000:470 ( 1,000)140
6047000 MNSO4 -13.012 ( 1.002)470 ( 1,000)732
35060020 CERRUSITE -2.701 { 1.008)600 ( 1.0200)149
2060000 MASSICOT -5.574 ( -2.900)330 ( l.0@0@ 600 ( 1.00@) 2
20609001 LITHARGE -5.376 { -2.9001330 ( l.oe@)e@@ ( 1.000) 2
Q@2 PBO, .3H20 -5.288 ( -2,000)332¢ ( l.ee@ede < 1.338) 2
2891 PB20Ca3 -5.986 ( -2.000)33¢ ( 2,000)600 ( 1.900) 2 ( 1,000)140
6260000 LARNAKITE 8. 200 { -2.000)330 ( 2.09@)6@@ ( 1l.0900)732 ( 1.@00) 2
£0520@1 PB302S04 -3.292 { -4.2003338 ( 3.20@)6Q@ ( 1.00Q)732 ( 2.90@) 2
5060002 PB403504 ~7.603 ( -5.000)330 ( 4.000:600 ( 1.000)732 { 3.002) 2.
5060002 PB302CO3 -19, 131 { -4.006)330 ( 3.000)60@ ( 1.000)1420 ( 2.000) 2
6060003 ANGLESITE 2. 000 ( 1.002)620 ( 1.00@)732
20620384 PB(OH)2 (C) -@.756 ( -2.008)330 ( l.00@)6@9 ( 2.00@) 2
S@62003 HYDCERRUSITE  -2.718 ( -2.00@)330 {( 3.020@)602 ( 2.00@)140 ( 2.00@) 2
2060005 PR20D(0H)2 -10. 816 ( -4.000)3382 { 2.000)6Q02 ( 3.000) 2
6060004 PB4(0OH)I6SD4 -5. 861 ( -6.002)33@¢ ( 4.200)6@8 ( 1.900)732 ( &.9200) 2
2015000 LIME -27.288 ( -2.020)330 ( 1.000)138 ( 1.000) 2
2315001 PORTLARDITE -16.836  ( -2.000)33@¢ ( 1.00@)15@ ( 2.00@) 2
2028000 WUSTITE -65. 866 ( =2.00@)33@ ( 0.947)280 ( 1.000) 2
2046001 PERICLASE -15.838 ( -2.000)332 ( 1.00@)460 ( 1.000) 2
3028001 HERCYNITE -8.924 ( -8.20)338 ( 1.000)280 ( 2.000) 30 {( 4.00Q) 2
3046000 SPIHEL -17.013 ( -8,000)33@ ( 1.200)460 ( 2.000) 30 ( 4.000) 2

AR302821



4-DEC-89

rC  VERSION: MINTEUWAZ DATE uF CALUULATIDNS:

WKRAZ CLR BATTERY
sDSORPTICH, pC02=.00353, pH=4.82, ION 5TR=.@2, ALLOW ALL SOLIDS

”erature {Celgius): 16.50@

Un®is of concentration: MG/L

Ionic strength: 9.028 molal; FIXED

If specified, total carbonate concentratien representa total inorganic carbon.

Do not automatically terminate if charge imbalance exceeds 30X

Precipitation is alloved for all solida in the thermodynemic database and
the print option for sclids is set to: 1 -

The maximum number of iterations is: 200

The method used te compute activity coefficients is: Davies equation

Intermediate output file

Adsorption model: Diffuse Layer

¥umber of adsarbing surfaces: 1

E o . . T T ot T T D o o, i Ml T o . . L . e T P e e o

12, 10¢ £00.00 @.0200 @.000 81
15@ 4.852E+01 -3.64
46@ 2.49@E-+01 -1.76
732 4.644E+@3 -3.353
330 1.3526E-82. -4.82
60@ 1.853E+94 -7.@0
813 0.000E-21 @. 00
812 2.72@0E-02 -3.42
811 6.8@QE-@4 -5.@3
39 3.200E+02 -3.93
28@ 2.8Q0E+Q20 -4.3@
78 7.000E+Q® -3.89
48 @.0Q00E-Q1 0. 00

H20 HAS BEEN INSERTED AS A COMPONENT

3 2
3@1403 2@.6159 -2.3300
330 4, 8200 0. 2000
6 1
813 9. 2000 ¢. 2000 , - o
2 12 : S = I Rt
1233@1 =£f=20- 0.000¢ -8.9300 02.000 0.000-1.20 0.00 90.00 0.0000

129 3 1.000 812 -1.000 330 -1.200 813 2.000 QO 2.008 @ Q@.Q086 ©
2.000 @ 0.000 @ ©.000 O 0.000 Q@ Q2.000 O 0.000 @

@. Qe @ Qp.000 0O Q.000 O

123302 =feQH2+ 9. 0020 7.2508 0.00¢ 0.000 1.00 0.00 2.02 0Q.0000
@0 3 1.000 812 .1.000 330 1.000 813 0.000 Q2 .00 @ @.200 O
7.000 @ Q.000 O 0Q.000 @ OQ.200 O Q.02¢ @ 0.000 O

2.000 G 9.0220 © Q.000 @ . : :

113381 =Fe0-- - - ——-2.0000 -8.930¢ 0.000 ©2.000-1.Q0 0.00 0.02 0.0000
20 3 1.20@ 511 -1.000 330 -1.00@¢ 813 0Q.000 Q@ @&.000 @ Q0.020 O
7.006 @ 0.020 @ @.000 O Q2.000 @ 0Q.000 @ 0.200 @

¢.000 @ 0Q.000 0O 0.000 O
@2 =Fe(QH2+ @. 0000 7.2900 0.000 0©0.000 1.00 9.20 2.00 0.0000

1.2¢@ 811 1.000 33@ 1.00@ 813 0Q.000 O 0Q.000 @ 0.000 @
.00 © 02.006 © ©.060 Q0 0.000 @ Q.000 © Q.000 @

2.000 O @.200 @ 0.000 O
16000 =FeOPh+  @.0000  4.7100 0.000 ©.200 1.00 0.0¢ 0.00 o.e00 HR3028722

23 3 1.0¢0 811. -1.000 33¢ 1.000 813 1.000 630 1.080 2 Q.00 @
k. e 17 7] . AAG & @ AGA (] A ARA [r ] A AARA -] A G e




2. o0
2126000
.23 5

0. 2co

Q.002
: ]
B 4
3. 200

2. 080
1111i56@
h, BB 3
2. 202

B. 000
1117320
D, &2 3
2. 200

. 200
3127328
). 00 S
@. 20Q

0. 000
8117321
1. 00 4
@. 000

0. 229
3127321

b2
i _olt]

2. 002

8 0.000

=feQPb+

1.@@@ aiz2
2 Q. 029

@ 0.000

=felCa+

l.e00 812
@ 2. 209

@ 0.oeed

zFeJHCa++

1.200 all
9 @.o00

2 0.000

=FeS04--

1. 000 a1}
¢ 0.000

a 0.000

=feS504- -

1.000 812
? 0.000

@ 0.000
=FelHS04-2
l1.000 811
@ @.2e0

2 0.009
=fe0HS04-2
l.080@ 812
@ 0.900

2 0.000

NPUT DATA BEFORE TYPE MODIFICATIONS

ID
159
460
732
330
600
813
812
811

20
280
47@
140

2

1D
150
460
a2
-0
600
813
812
811

32
A

HAME
Ca+2
‘Hg+2
S504-2
H+l
Pb+2
ADS1PSIO
ADS1ITYP2
ADSITYP1
Al+3
Fe+2
¥n+2
co2-2
H20

NAME
Ca+2
Mg+2
804-2
H+l
Pb+2
ADSIPSI®
ADSITYP2
ADSITYPL
Al+3

Fas?  —-

- — AMNAT AR

& MART =N

R AR

? ©0.000 @
@, 0000 2.3000 Q.000 0.000 1.00 .00 2.0@ Q.0000
.=1.0206 33a ‘1.002 813 1. 000 600 1.080 2. .22 2
@ 90.000 @ 0.000 @ 0.¢00 Q0 0.900 O
2 0.000 @ :
9.000¢ -5.8500 0.000 0.000 1.00 0.20 .20 ©.0000
-1.000 330 1.900 813 1.000 150 0Q.000 @ 02.000 @
g 0.000 © 0,200 @ ©.020 0O 0Q.0020 O
@ o.000 @
2.200@¢ . 4.9708 Q.02200 @.000 2.00 9.9¢ 0.32 0.0000
1.000 15¢ 2.00@ 813 @.000 @ 0@.000 @ 0.000 O
@ 0.000 @ ©.000 @ 0.000 @ 0.000 O
@ 0.2 O
2. 00a0 7.7800 2.0090 ©.000-1.00 0.90 0.0Q@ 0.Q020
1.000 330 -1.000 813 1.00Q0 732 -1.000 2 @.000 O
2 ©0.000 @ 0Q.000 O 2.000 @ 0.000 @
2 0.000 @ .
2. 0000 7.780¢ @.000 ©@.000-1.00 0.00 2.00 0.0000
1.00@ 330 -1.000 813 1.000 732 -1.Q00 2 ©@.000 O
@ @.000 @ Q.000 © @.000 @ Q.000 @
2 2.000 O
0. 0000 2.7908 0.000 0.000-2,00Q 0.00 2.20 9.0000
-2.000 813 1.000 732 -1.000 2 ©0.800 0 ©Q.200. O
2 0.000 Q0 ©Q.900 @ 0.000 @ 0.000 @
@ 2.000 @
.. 0.0000 @.7500 ©@.000 Q.000-2.00 .00 2.00 @.000@
-2.000 813 1.000 732 -1.000 2 Q.000 @ ©2.000 @
@ ©0.000 O ©2.0¢0 @ 0.000 @ 0.900 @
2 o.000 9
ACTIVITY BUESS LOG GUESS  ANAL TOTAL
= T2.291E-04 -3.640  4.85QE+21
1.738E-@2 -1.760  2.490E+01
. 2.818E-04 -3.550  4.644E+03
1.514E-05 -4.820 1.526E-02
1.@0RE-07 -7.200 1.853E+04
1.200E+00 0.208 0.000E-01
3. 802E-24 -3.420 2.720E-02
9. 333E-06 -5.03@ 6.800E-04
1.175E-04 -3.932¢ 3.200E+00
. S5.@12E-05 -4,30@0 2.80QE+00
1.288E-24 -3.890 7.Q00E+20
1. Q0QE+00 2.000 0.200E-01
1. 0QQE+00 .200  0.000E-01 AR302823
ANAL MOL  CALC MOL  ACTIVITY LOG ACTVTY GAMMA  NEW LOGK
"4,850E+21 0.000E-0i 2.291E-04 -3. 64000 1.200000 = 2.02000
2.450E+Q1 0Q.000E-01 1.738E-02 -1. 76000 1. 000000 0. 2000
4.644E+03 0.020E-01 2.818E-04 -3. 55000 1. 200000 2. 0000
1.526E-02 0.Q0@E-@1 1.514E-05 -4, 82000 i.000000 4,8200
1,853E+24 0.Q000E-@1 1.00@E-07 -7. 00000 1. eoe0oe Q. 2000
?.090E-¢1 0.000E-¢1 1.QQ@E+00 @. 00000 1. 000020 2. 0020
2. 720E-02 0.Q00E-21 3.802E-04 -3. 42000 1. 000000 2. 2009
6.800E-04 Q.0Q@E-01 9.333E-06 -5, 3029 1. 000000 @. 0200
3. 20QE+00 0.0@@E-21 1.175E-04 -3, 93000 1. 200000 2. 0200
-d IANNR

1 (AARMATA e W e Tr Te e

DIFF F
0. 0QQE-~2
2. Q200E-0
@. 000E-0
0. 000E-0
0. 000E-0
@. GOAE-?
. 0QQE-0
0. Q0QE-Q
©. 0RQE-0

a AT .1




470 Mn+2 T T 7.000E+Q0 ©.0PQE-01 1.288E-84  -3.89202 - l. 000000 0.0000  @.G@RE-Q
140 C03-2 . . 0.Q0QE-01 ©.Q00E-01 1.0Q@QE+dQ 2.20000  1.000000 9.000¢  0.00Q0E-2
2 Hz2Q @.Q200E-01 ©.000E-01 l.0Q@E+0QQ 2. 20002 1. 000029 @.e¢0@ Q.0Q0QE-@

CHARGE BALANCE: UNSPECIATED
. SUM OF CATIONS= 1.8B84E-01 SUM OF ANIONS = S.899E-22

PERCENT DIFFERENCE = 3.112E+01 (ANIONHS - CATIONS)/(ANIONS + CATIONS)

AR302824
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NaNVReno

P a L Al ki £ b e bt

ARAMETERS OF THE COMPONENT MOST QUT OF BALANCE:

ITER
@
1
2
3
4
3
6
7
8

NAME

ADSITYP1
Ca+2

ADSITYP1
ADSIPSIO
ADSLITYP2

ADSIPSIO -

ADS1PSI@
ADSIPSIR
ADS1IPSI2

TOTAL MOL
6. 02RE-04
1.239E-03
6. 800E-04
6.231E-03
2. 72@E-02

~3.63BE-03

3.432E-83
3.394E-23

3. 393E-23.

DIFF FXN

3. 448E-03
1. 125E-@2
3. 393E-02
-4.978E-02
3.642E-02
-4, 35537E-@3
-7. 304E-04
-1.8636E-83
-1.241E-23

LOG ACTVTY
-5. 83000
-2. 445851
-7.23002
-2, 30237
-3. 33393
-1.54338
~-1.3@333
-1.49423
~1,45401

AR302825



PC° VERSIDN: MINTEWA2 ~DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:56:59

ITERATIONS= 9: SOLID ANGLESITE PRECIPITATES

@
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ITER
9
1o
i1
12

i3.
i4
15
1e
17
18
i9

PC VERSICN: MINTEQAZ

NAKE
ADS1PSI®

s04-2

S04-2. 0 .

ADS1TYP2
504-2

ADSIPSIO
ADSLPSIO@
ADSLIPSIO
ADS1PS1Q
ADS1PSIQ
ADS1PSI0

DATE OF CALCULATIONS:

TOTAL MOL
3.393E-03
-4, 2087E-02

. .~4, 207E-02

2.720E-02

. -4,207E-02

1.828E-02
1.574E-82
1.394E-02
1.298E-02
1.274E-02
1.273E-@2

LRAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

DIFF FXN

-1,522E-02
7.744E-02
1. 448E+@@
3. 374E-01
8. 099E-082
-5, 877E-82
-2.123E-82
-65.874E-03
-1.343E-03
-6.914E-025
-1.861E-07

4-Lht-49

LOG ACTVTY
-1.49401
-3.63256
-4,63256
-1, 47636
-5.98622
-2.92953
-2. 80009
-2.69467
-2.63339
-2.61723
-2.61634

TiMad LAli1arsi @

AR3G2827




DATE OF CALCULATIONS:

PC VERSION: MINTEQAZ 4-DEC-89 TLIME: 21:57:20

ITERATIONS= 29@: "SOLTID DIASPORE PRECIPITATES

AR302828




PC YoRSIUN: MINIBWAZ LVATE Ur CALLULATLIUNDST  4-Lol=09 (iA&1 cblw/ |ed

>ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NANE - TOTAL NOL DIFF FXN LOG ACTVTY
20 S04-2 © -4,207E-92 -2.578E-@8 -5, 04887




PC VERSION:

ITERATIONS=

MINTERWALZ

21: SOLID CERRUSITE

Dale ur CALOCULALILIUND:

PRECIPITATES

w




[

Yonoaund

TTEN: e AL

LR L OF UHLLUODATAURS.

E T

YY"

e 3t G e

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:
ITER NAME - TOTAL MOL DIFF FXN LOG ACTVTY
21  ADS1PSI0Q 1,273E-02 -2.3540E-02 -2.61634
22  ADS1PSIQ 1.015E-02 -3.977E-Q3 ~2. 42090
23  ADSIPSIQ 9.653E-23 -1.0@95E-@3 -2.37763
24  ADS1PSIG 3,512E-83 -3.36QE-@S -2, 36457
25  ADSiPSIO 9,507E-@3 -35.102E-@8 -2.36452
ID NANME ANAL MOL  CALC MOL  ACTIVITY  LOG ACTVTY
15@ Ca+2 "1,239E-@3 1,239E-93 7.126E-04 -3. 14718
450 MNg+2 1.049E-@3 1.048E-03 6.0231E-04 -3.21958
811 ADSITYPL 6.800E-@4 8.187E-909 8, 187E-@9 -8. 08689
478 Mn+2 1.305E-24 1.304E-04 7,5@03E-03 ~-4.12474
280 Fe+2 3. 133E-@5 5. 132E-03 2.953E-05 -4, 32978
813 ADSLIPSI@ 9. 507E-03 4.320E-03 4.320E-903 =2,36452
812 ADSITYPZ2 2.720E-02 3.932E-03 3.932E-03 -2. 40338
732 S504-2 4.950E-02 4.461E-06 2.3567E-05 -3. 59064
30 Al+3 -1.214E-94 3.0Q10E-07 8.675E-@8 -7.086152
2 H20 3.65@E-22 -3.239E-02 9.976E-01 -0.0e1a6
149 CUO3-2 2. 2@QE-91 1.786E-1l 1.@27E-11 -10. 98822
33¢ H+l -1.3550@E-@3 5.522E-02 1.3514E-@3 -4,82000
520 Pb+2 9.156E-92 9.8B6E-03 5. 688E-D3 ~-2. 24505
SPECIES: TYPE I - COMPONENTS
ID NAME CALC MOL  ACTIVITY LOG ACTVTY GAMMA
150 Ca+2 1.239E-Q3 0.0007126 -3. 14716 @.575360
60 MNg+2 1.048E-23 0.00@6031 -3. 21958 9. 375360
32 S04-2 4,461E-66 @. 0000026 -5, 59064 2. 575360
470 Mn+2 1.3@4E-24 0.00ea752 -4,12474 9. 375360
€@@ Pb+2 --- - --—-9.886E-03 0@.0055879 ~2. 24505 9. 573360
148 C0O3-2 1.786E-11 0.0002000 -1@,98822 @. 573360
812 ADSITYP2 3.932E-903 0.0039321 -2.4@538 1. 0o00e0
8i1 ADSITYPL 8. 187E-09 0. 0200000 -8. 08689 1. oee000
30 Al+3 - 3. 010E-@7 0. 0000001 ~-7.86132 9.288313
280 Fe+2 S.132E-95 9. 0020235 -4.52978 @. 575368
SPECIES: TYPE IT - COMPLEXES
ID NAME CALC MOL  ACTIVITY LOG ACTVTY GAMMA
127321 ={fe(HS04-2 3.343E-03 0.0033425 -2. 47592 1. 000000
3014@1 H2C03 AQ 1.507E-04 02.0001544 -3.81137 1.904616
3@7320 HS504 - 3. 440E-09 0. 0000000 -8.52346 9. 879933
300020 OH- 3.957E-1¢ 0. 0000000 -9. 46263 9. 870933
6@33e@ MNgOH + - 3.336E-11 0.0000003 -10.51147 @.87@933
521400 MHgCO3 AQ 5.173E-12 0.0000000 -11.28410 1. 004616
6014@1 MgHCO3 + 3.0Q084E-88 0.0000000 -7.897095 9. 870933
607322 MgS04 AQ 2.559E-07 0.0000003 -6.58995 1.0e4616
S@332@ CaOH + 6.683E-12 0.0000000 -11.23507 2.87@933
5@140@ CaHCOI -+ 2.632E-08 @. 0002020 -7.639635 2.8702933
S@14@1 CaC03 AQ 8.778E-12 0.0000000 -11.@5450 1.004616
22 CaS04 AQ 3.451E-07 ©. 2000003 -6. 46003 1. 284616
CYPS0e AlOH +2 S5.684E-028 0. 0000000 -7.48542 @. 575360
(93381 AL(OH)2 + 3.439E-08 0. eoeoe0e -7.52364 @. 879933
303302 Al{QH)4 - 2.178E-12 0. 0000008 -11.72199 9.87@933
[@7328 AlS04 + 2.411E-10 Q.2000000 -9.67784 @.87@933
3@7321 Al(S04)2 - 4.732E-14 0.0000000 -13,38314 2. 870533
GO23063 AL{OH)3 AQ 2. 473E-69 0.0000000 -8. 60470 1. 024616
j=Te Lo be ¥ ¥ oy X FTAAT s % FAMATRAIAIAIAN [z T Rall 2 "PTAMTST

GAMMA
2. 375360
@.3575368
1. 000000
« 575360
. 375368
. 222009
. 00002
. 373360
. 288313
. D082
. 973360
2.87@933
0. 575360

[Nl NSRS

NE¥W LOGK
@.249
2. 240
9. 240
@.240
@.24@
@. 240
0. Q0a
2. 002
9. 540
2. 249

NEW LOGK
9.79@e
16. 815
1.947
-14,222
-12.0851
2.922
11.517
2.218
-12. 847
11.376
3.a79
2.276
-5. 083
-19. 940
-23. 876
3.034
4,920
-16. 202

~ e~

NEW LOGK
2. 2401
. 2401
. 0000
. 2401
. 2401
. 2oed
. BoRo
. 2401
. 3401
.2011
0. 2401
4.8200
2.2401

[ S S R

DH
0. 000
2. 260
2.000
. 200
Q. ees
. 200
0. 000
Q. 080
2.009
9. 208

DH
0. @20
-2.247
4.910

13.3457

15,935
2.022
~2. 43¢
1.399
14,3535
1.720
4,030
1,470
11.859
2. 000
44. 060

@ﬂgjg{]ZBSi

0. 000

"y amm

-9.
. @2RE-2
. 39%E-1
. QOQE-@
. QQRE-Q
. 437E-1
. 0BQE-2
. QOOE-Q
. B0RE-Q@
. @43E-1
. QQQE-2
. PORE-Q
. QQOE-?

DIFF F
145E-1



803301 FeOH3 -1 2.204E-22 ©.0000000 -21.71681 @. 870933 -
807320 FeS04 AQ 1.145E-08 0. 0000000 -7.93905 1.004616
893302 Fe(HZ AQ 8.494E-17 0.0000000 -16.06888 1,004616
1793302 MnOH + 7.:213E-11 0.2200209 -10. 20176 9. 870933
1763381 Mn(OH)3 -1 3.9@9E-25 Q.0000000 -24.46792 @. 870933
1707320 MnS04 AQ 3.137E-08 9. 2002000 -7.50149 1.904616
17@142@ MNnHCO3 + 5.334E-09 0. 0020000 -8, 33296 2. 870933
,aae Ph(C03)2-2 4.556E-14 ©@.0000008 -13.58149 @. 575360
@R3308 PbOH « 8.393E-06 0.0000073 -5.13611 2. 870533
203301 Pb{(OH)2 AQ 1.866E-10 0.0020000 -9. 72717 1.004616
203302 Pbh(JH)3 - -1.628E-16 0.2000000 -15.84823 @. 870933
223383 Pb20H +3 3. 228E-06 0.0000009 -6.93115 @.288313
@@7320 PbSO4 AQ 8.172E-06 Q.Q2000082 -5, 08569 1.004616
Q3324 PLI(0H)I4+2 2.176E-12 0.0000000 -11.9@0248 @. 575360
201401 PbCO3 AQ 1.011E-06 @.02000010 -5.99327 1. 004616
203305 Pb(OH)4 -2 3, 730E-23 ©.0000000 -22.66829 0. 575360
297321 PbhiS04)2-2 1.922E-1¢ 9. 0000000 -9, 95632 ®. 575360
201402 PbBHCO3 + 1.610E-05 ©.0000140 -4,85327 @. 870933
3014080 HCO3 - 4,61QE-06 0.0020040 -5, 39630 @. 870933
123301 =fe0- 7.Q65E-05 Q. 0000707 -4, 15086 1.eo0200
123302 =feQH2+ _. ~5.913E-23 @.0050131 -2.29989 1. 000200
113301 =FeQ- - 1.471E-1@ @.Q000000 -9, 83237 1. 000000
113302 =FeCH2+ 1.Q44E-08 @.0000000 -7.98149 1, 020000
116@00 =FelPb+- 6.800E-24 0.0006300 -3. 16751 1. 000000
126000 =feOPb+ 1.271E-02 0.0127958 -1. 89600 1. 200000
121500 =felCa+ 1.130E-09 0.0000000 -8.947@5 1. 000000
111560 =FeQHCa++ - -~ 1.Q16E-11 0.¢000200 -10.993@7 1. 000000
117320 =FeS04- 4.447E-29 0.0000000 -8.35195 1. 200000
127320 =feS04- 2. 136E-23 @.0021358 -2.67044 1. 220000
117321 =FeOHS04-2 6.955E-03 Q. 2000000 -8.15743 1. 000000
SPECIES: TYPE III - FIXED SOLIDS
NAME CALC MOL LOG MOL NEW LOGK DH
2 H20 -3. 259E-82 -1, 487 2. 021 2. 000
301403 €02 (@) -2. 442E-02 -1.612 20.627 -9. 530
330 Hei 5. 522E-02 -1.258 4,820 2. 200
SPECIES: TYPE IV - PRECIPITATED SOLIDS
1D HAME CALC MOL LOG MOL NEW LOGK DH
}602@3 ANGLESITE 4, 400E-02 -1.357 7.836 -2.150
122002 DIASPORE 1.21QE-04 -3.917 -7.396 24,630
)6@@02 CERRUSITE 2. 425E-22 -1.615 13.233 ~4, 860
SPECIES: TYPE V - DISSOLVED SOLIDS
1D NAME CALC MOL LOG MOL NEW LOGK D
15083 HUNTITE 4. 590E-28 -27.338 29. 421 25.760
46@01 HYDRMAGNESIT 0.200E-01 -42,761 7.657 52,210
46002 MAGNESITE 4, 859E-07 -6.310 7.898 6. 169
23000 MELANTERITE 2. 52SE-08 ~7.597 2.53) -2. 860
460@3 NESQUEHONITE  1.936E-@9 -8.713 5.498 5. 789
28090@ SIDERITE 8.294E-06 -5, @81 1@. 437 5.328
47003 PYROCROITE 8.813E-11 -19. @55 -15.568 22.590
@ RHODOCHROSIT  1i.790E-95 -4,747 10.366 2.079
@ MNSO4 1.935E~13 -12.713 -2.998 15. 488
15001 GYPSUNM 1.299E-04 -3.886 4. 854 -0. 261
60000 MASSICOT 1.341E-056 -5.873 -13.267 16.7580
€001 LITHARGE 2. 118E-26 -5.674 -13. 068 16. 380
£@@@2 PBO, .3H20 2.531E-26 -5. 586 -12.920 2. 009
£80@1 PB20CO3 2. 613E-@6 -5.583 2. 256 11.460
RAGAAR LARNAKTTE 5. ADAR -t - 209 __@_._1__4_,_‘3_7775743_01

~31. 584

38, 320

2.179 3. 2390
-21.179 28, 569
-10. 836 . 14,399
-34, 740 0. 200

2.212 2.170

11.660 2. 000
10. 880 2. 000
-7.65@ 2. 000
-17.122 2. 200
-28. 020 2. 200
-5.820 2. 000

2.748 Q. 0aa
-24.203 26. 500

7.238 2. 000
-39. 459 @. 000

3.710 2. 000

13. 260 2. 000
10, 472 -3.617
-8.930 Q. 000
7. 290 @. 000
-8.330 9. 000

7.290 0. 000

4.710 2. 000

2. 300 2. 000

-5, 85@ 0. 200

4,970 . 000

7. 780 0. 000

7.780 0. 208

0. 790 0. 020

AR302832




3060@01 PB30Z2S04 1.292E-04 -3. 889 -10.841 5@.;50 . .

5060802 PB4035D4 3. 168E-@9 -8. 499 -22. 843 35. 7@
5060002 PB302C03 9. 393E-11 -10. 027 -11.582 26. 430
203803 GIBBSITE (C} 1.383E-02 " -1.85%9 -9, 254 22. 800 o T
2062224 PB(OHIZ (O 8.822E8-02 -1.854 -8.447 13.59@
S@e0dd3 HYDCERRUSITE  2.434E-02 -1.614 17. 460 9. 2@
2060005 PR2O(OWIZ 3.861E-12 -11.413 ~-26. 200 @. 200
576@4 PB4(0H)&504 1.749E-0@7 -6.737 -21.109 0. 000
20roxe@ LIME 9. 149E-28 -27.288 -33.780 46€. 265
2015@e@l PORTLAHDITE 1.457E-17 -16.836 -23. 327 30. 650
2028000 WUSTITE 1.362E-07 -6. 866 -12.215 24.846
2045001 PERICLASE 1.385E-16 -15. 858 -22, 278 36.135
J@28091 HERCYHITE 1.191E-@9 ~-8.924 -28. 827 78.360
3046000 SPINEL 9. 707E-18 ~17.013 -38. 226 89. 089
2003000 ALOH3(A) 2.758E-84 -3. 559 -18.955 27.2435
203020 ALOHS04 2. 493E-835 -4, 603 3.230 Q. 090
5003021 AL4(0H)>10504 4. 494E-09 ~8. 347 ~22.700 2. %09
5015008 ANHYDRITE 6. 394E-05 -4, 181 4,557 3.769
5015000 ARAGONITE 1.342E-26 -5. 872 8. 263 2.613
046008 ARTINITE 9.921E-19 -18.0@3 -1e.211 28,742
£e@3g@l BOEHMITE 1.662E-02 -1.77% . -9.176 28.130
046008 BRUCITE 1.195E-11 ~10.923 -17.341 25. 840
o@15801 CALCITE 1.97@E-06 ~-5. 706 8. 430 2.385
oe300@ Al203 6.513E-@° -8. 186 -22.980@ 9. 020
h@15@e2 DOLOMITE 3.023E-12 -11.519 146.824 4.29@
5046000 EPSOMITE 2.411E-@7 -6.618 2. 200 -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK ~ DH
813 ADSiPSIa@ 4.32QE-@3 -2.365  Q.000 2.000
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ba+2

[g!!l'

DS1TYP1
n+2
a+2
DS1PSI0

DSITYR2

04-2

L+3

03-2

+2

X NANE

L e T A D M L S T T g . s e ey e . — -

190,90 PERCENT
100.0 PERCENT
100.0 PERCENT
120.0 PERCENT
‘188.9 ~ PERCENT
S52.7...  PERCENT
7.2 PERCENT
133.6 PERCENT
14.5  PERCENT
12,3 PERCENT
18.4 PERCENT
46.7 PERCENT
7.9 PERCENT
60.9 PERCENT
38.9 PERCENT
76.2 PERCENT
14.4 PERCENT
8.7 PERCENT
8.6 PERCENT
160. 4 PERCENT
87.6 PERCENT
9.2 PERCENT
2.6 PERCENT
1.2 PERCENT
11.3 PERCENT
212.1 PERCENT
42.4 PERCENT
2.9 PERCENT
54,5 PERCENT
DISSOLVE
MOL/KG P

1.239E-03

1. @49E-03

1.3@SE-04

5. 133E-@5

1.328E-05

3. S5@E-27

1. 176E-25

I 7SET.MA

PERCENTAGE DISTRIBUTION OF COMPCONENTS

BOUND
BOUND

BOUND
BOUND
BOUND
BOUND

BOUND
BOUND

BOUND
BOUND
BOUND
BOUND
BOUND

BOUND
BOUND

BOUND
BOUND
BOUND

EOUND
BOUND

BOUND
BOUND
BOUND

BOUND
BOUND
BOUND

BOUND
BOUND
BOUND

D
ERCENT

100. 2
122.8
120.0
1e0.0

9.0

@
2.
o

B A

AMONG

IN SPECIES

IN SPECIES

IN SPECIES

IN SPECIES
IX

IN
IN
IN

SPECIES
SPECIES
EPECIES

IN
IN
IN
IN
IN

SPECIES
SPECIES
SPECIES
SPECIES
SPECIES

SPECIES
SPECIES

IX
IN

IN
IN
IN

SPECIES
SPECIES
SPECIES

IN
IN

SPECIES
SPECIES

IN
IN
IN

SPECIES
SPECIES

IN
IN
IR

SPECIES
SPECIES
SPECIES

IN
IN
IN

SPECIES
SPECIES

"SPECIES

SPECIES

SPECIES

diggolved and adsorbed species

3 150
$ 460

#5116000

£ 470
5 280

#8123302
#8116022
#8126020

* 812
#8127321
#8123302
#3126000
#8127320

#8127321
#8127320

# 30
# 303300
# 303301

#8116000
#8126000

#3301401
#6001402
#3301400

#8123301
#a11cee0
#8126000

# 600
18116000
#8126000

SORBED

MOL/KG  PERCENT
1.140E-09 2.0
. 2O0E-01 @.0
d, 02QE-21 a.2
@, DeRE-01 2.2
S.478E-03 11.1
0. 22QE-21 2.0
7.987E-23 99.9
0 ABAT .o a o

Cas2
Ng+2
=Fe0Pb+
hn+2
Fe+2

=fp0H2+
=Fe0Pb+
=fe0Ph+

ADSLTYPZ
=fe0HS04-2

=feQH2+
=fe0Pb+
=f2504-

=fe0HS04-2

=feS04-

Al+3
AlOH +2

AL(CH)2 +

zFe0OPb+
2feQPb+

H2C03 AQ

~ PbHCO3 +

HCG3 -

=falb-
=FaQPh+
=feldPb+

Ph+2
=FeQPb+
=feldPh+

PRECIPITATED
PERCENT

MOL/KG

@. 000E-01
0. 02RE-0Q1
@. 200E-@l
0. 000E-01
4. 100E-02
1.210E-04
0. aRRE-21

7 ADRD .Y

@.@
@.0
2.2
a'a
88.9
99,
a.%

Qaq 2

~J

AR302834




3. 164E-94 -3.3 =6,3Q7E-@3 1@5.3 8. g¥oL-01 .
@@ Ph+2 9, 926E-03 12.8 1.339E-02 14.5 6. 825E-02 74.5

CHARGE BALANCE: SPECIATED
SUM OF CATIONS = 4,315E-0Z SUM OF ANIONS  8.9@5E-@3

PERCENT DIFFERENCE 6.579E+@1  (ANIONS - CATIONS)/(ANIONS + CATIONS)

NONCARBONATE ALKALINITY 2. 22QE-01

IONIC STRENGTH = : 2.000E-02
s#sx¥e DIFFUSE LAYER ADSORPTION MODEL #eesszs=e

s«#+ Parameters For Adscrbent Number 1 #2#+# .
Q. 126354

Electrostatic Variables: pai@ = 0.133%37 8ig@ =
peib = 0.000a89 sigb = Q, 200000
psid = 9.000¢00 gigd = @.000208

Adsorbent Concentration (gs/1): 12.109
Specific Surface Area (sq. meters/g): . 65@0.00

AR302835




PC VERSION: MINTEQAZ

ID #

3000
200
3001

6215000
SQ15202
S@46000
20030021
2046000
3015081
2903002
350150092
604600Q
2003003
. 3003000
60130@1
5915803
5046001
5046002
602080600
5045803
5028000
29470083
5047000
6347000
3060000
2060000
2060001
002

gl
6060000
6060201
6060002
3060002
60560003
2060004
5860003
2060005
cecodes
2015000
2015201
2028200
2046001
3628001
3046200

NAME
ALOH3(A)
ALOHS04
AL4(0OH)10S04
ANHYDRITE
ARAGONRITE
ARTIRITE
BOEHMITE
BRUCITE
CALCITE
DIASPORE
DOLONITE
EPSONMITE
GIBBSITE (&)
Al203
GYPSUM
HUNTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
NESQUEHONITE
SIDERITE
PYROCROITE
RHODOCHROSIT
MNS04
CERRUSITE
MASSICOT
LITHARGE
PBO, .3H20
PB20C03 '
LARNAKITE
PB302504
PB403504
PB302C03
ANGLESITE
PB{OH)2 (C)
HYDCERRUSITE
PB20(0H)2
PB4{0H)B504
LIME
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL

Sat.

DATE OF CALTULATIONS:

-3.559
-44 633
-8, 347

-4,181
-5.872
~18. 003

~1.77%

-10.923
-3.7086

2. 290
-11.319
-6.618
-1.839

: —*"780 186 B

-3. 886
-27.338
-42.761

-6.312

-7.597

-8.713

~5. @81
-19.@55

-4,747
-12,713

@, 0ed

-3.873

-3.674

-3, 586

-3.383

-@.299

. =3.889

~8. 4399
-10, 027
2. 200
-1.854
-1.614
-11.413
-6.757
-27.288
-16. 836
-6. 866
-15.858
-8.524
-17.013

Index

4-DEC-8

Saturation indices and staoichiometry of all minerals

TIME: 21:57:38

Stoichiometry {in parentheses) of each component

1.000) 30
-1.2022)330
10. 009330

1.000}15@

1.0@9)15@
-2. 0021330
~3. 2021330

1.200)460

1.000)150@
~3. 0091330

1.00@)150

1. 299460
-3.020)330

1. 600150
3. 000} 469
5. 009460
1.000)460
1, 0021280
1.000)450
.1.000)280
-2.08Q)330
1.200)472
1.000)470
1. Qo@)620
-2.280)330
( -2.000)330

(
{
{-
(
(
¢
(
(
(

(

(
(
{
17 2/000) 30
(
{
(
(
¢

(

(

(

{
{

(
¢

( -2.900)330

{ -2.0@0)338
{ -2.000)330
{ -4.000)339
{ -6.000)330
( -4,000)330
( 1.000)600
( -2.000)332
{ -2.22@)3302
{ -4.000)330
{ -6.000)330
( -2,000)330
( -2.000)330
( -2.000)330
{ ~2.200)330
{( -8.000)330
{ -8,e02)330

(

(
¢
{
(
{
(
{
{
{
(
(
(
{
(
{
(
(
¢
{
{
(
(
(
€
¢
{
{
{
(
{
4
{
(
(
(
(
{
¢
{
(
(
(
{

3.000) 2
1.000) 3@
4. 000) 30
1. 2001732
1.000)140
2.000)460
1.000) 3@
2.200) 2
1.900} 140
1.00@) 30
1. 2001460
1.200)732
1.e00) 30

S 3.000) 2
1.000)732

1.000)150
4,000)149
1.000) 140
1.0091732
1.20@)140
1.000)1490
1.200)470
1.000)149
1.0200)732
1.008)140
1.000)600
1.0200)600
1.200)600
2. 200600
2. 200600
3.000)52@
4.000)600
3. 200)600
1.200)732
1.200)600
3. 0001500
2. 30015020
4, 000)600
1.000)15@
1.000)150
@.547)280
1.000)460
1.2001280
1.000)460

{ -3.00@)339
( 1.002)732
( 1.000)732

{ 1.000)140
( 2.000) 2
( -2.000)330

( 2.0ed) 2
( 2.000)140
( 7.000) 2
{ 3.002y 2
{ -6.000)330
( 2.0@8) 2
{ 4.2001140
( -2,000)330

{ 7.00@) 2
( 3.ee0) 2

( 2.000) 2

1.000)
1.0e@)
1.330)
1.0
1.09003732
1.000:732
1.208)732
1.2028)140

NN NN

I A A e e T T il

2.000) 2
2.900)142
3.000) 2
1.020)732
l.g90@) 2
2.000) 2
l.008) 2
l.00@) 2
2.00@) 30
2.009) 30

N e T A s e v e e e,

{ l.eed)y 2
{ 10.000) 2

{ S.0@@ 2

( 6.000) 2

1.200) 140
l.o000) 2
2,09 2
3.00@) 2
2.0y 2

P T S

( 2.2@@) 2

{ 6.0@8) 2

( 4.000) 2
( 4,000y 2

AR302836




PL  VERLLUN: NiNlEWAZ DAl UF LALULULAIL LUND

RUNA4 C&R BATTERY ' .
4WDSORPTION, pCO2=.835, pH=4.82, ION STR=.02, ALLOW ALL SOLIDS

o o o s —— e

’erature (Celsiua): 16.60

Us of concentration: MG/L

Ionic strength: @.020 molal; FIXED

If specified, total carhonate concentration repregents total inorganic carban.
Do not automatically terminate if charge imbalance exceeds 3@X
Precipitation is allowed for all seolids in the thermodynamic database and
the print option for salids is set to: 1

The maximum number of iterations is: 200

The method used to compute activity coefficients is: Davies equation
Intermediate output file ' , :

Adsorption model: Diffuse Layer

Number of adsorbing surfaces: 1

——— ke oy —— —— v —— " ] i —

12.10¢ 6502.00 @.02002 0.0200 81 - -
156 4.850E+01 -3.p54
46¢ 2.490QE+01 -1.76
732 4.644E+83 -3.55
330 1.526E-@2 -4.82
602 1.853E+04 -7.00
813 0.00E-01 Q.00
812 2,720E-02 -3.42
8il1 6.800E-24 -5.03
3@ QJ.200E+28 -3.93
282 2.800E+08 -4.30

.7@ 7.02QE+Q@ -3.89 S : S e
4@ ©. 00RE-21 .20

H20 HAS BEEN INSERTED AS A COMPONENT

3z .
391403 19.6155 -2.5300
330 4,8200 2. 2000
6 1 : e ) R : ) : -
813 0. 0000 0. 0000 ‘ . . .
123301 =feD- 2.2000 -8.9300 Q.Q000 Q.000-1.00 .00 0.92 Q.0000

Eaa 3 1.0@Q0 812 -1.000 330 -1.000 813 @.000 @ 0.000 @ 0.000 @
000 @ ©@.022 © 0.008 O 0Q.000 9 0.900 @ ©Q.000 @

0.000 © 0.000 ©@ 0Q0.20¢ O

123382 =feCH2+ 0. co00 7.2900 0.000 Q.000 1.00 9.00 @.020 Q.0000
20 3 1.000 812 1.000 330 1.000 813 0.006 O 0Q.000 QO 02.200 O
p.20@ ¢ 0.200 O 0.000 O 0.000 O Q2.000 O Q.00 @

2.000 Q@ ©@.Q00 ©e 0Q0.000 O

113381 =FeQO- 9.0002 -8.9320 3.200 9.000-1.00 0.20 .00 0.0000
02 3 1.000 811 -1.0Q00 330 -1.000 813 Q.20 @ 0.000 © ©@.000 @
’.000 O 0.000 @ 02.000 QO Q.000 O 0.000 O 0Q.000 O

2.000 @ 0.000 Q@ 0Q.000 O

'@2 =FeQH2+ 2. 3009 7.2900 0.202 0.000 1.00 0.00 .08 0.2000
3 1.000 811 1.000 339 1.000 813 ©2.000 ©0 Q.000 © ©.202 O

.020 @ @.800 @€ 0.000 @ 0.000 Q@ Q.00 Q0 Q.0%00 O

9.00¢ O 02.000 QO @.000 9
116000 =FeOPh+ 0.0000  4.7100 0.000 0.200 1.00 0.20 2.00 @.0000 ﬂRSUZSS?
22 5 1.000 811 -1.0200 330 1.000 813 1.000 €00 1.Q00@ 2 Q.00@ O

Lﬂﬂﬂ -~ A AN L] A fAfkLh 2 A A L) A AR [ A AN




P. @ee
31268008
.20 5
9. 209

o
lil.gﬁ
) 00 4
2. 020

Q. 0ee
1115@¢0
.20 3
a. 200

2. 000
117322
L@@ 5
?. bod

2. 908
127320
L @2 3
p. 2@

9. 002
117321
20 4
p. 008

9. 000

ti!iﬁl
AT

0. 0020

ID
130
460
732
332
c@e
ai3
alz
ail1

30
280
479
140

2

1D
15@
650
¢
30
600
813
812
811
30

2 ©.000

=f20Pbe

1,000 812
? 0.000

2 Q.o00

=fe0Ca+

1,800 812
@ 2.000

2 0.000

=FeCHCa++

1.000 811
2 ©0.200

2 0.000

=FeS04-~

l.e08¢ 811
@ o.eoe

@ 0.o00

=fpS04-~

1.200 812
3 0.000

@ 0.000
=FeOHS04~-2

1.000 311
2 Q.000

¢ 0.000
=feQH504-2
1.002 812
2 Q.000

2 02.220

NAME
Ca+2
Mg+2
504-2
H+1
Pb+2
ADS1PSIR
ADSLTYP2
ADS1ITYP1
Al+3
Fe+2
Mn+2
co3-2
H20

HANME
Ca+2
Mg+2
504-2
Hel
Pb+2
ADS1PSIQ
ADSATYP2

ADS1TYPL

Al+3

2 ©o.200 0O

JPUT DATA BEFORE TYPE MODIFICATIONS

S YT _ A

A mAass

3.000¢6  ©.3000 0.20¢ 0.000 1.00 0.00 0.00 ©.0000
-1.000 330 1.000 813 1.000 500 1.200 2 ©.008 O
0.000 0 ©.000 © ©0.200 © 0.008 @
o o.000 @
0.0000 -5.850Q 0.000 ©.000 1.0 .22 2.00  0.000Q
-1.000 330 1.000 813 1.000 150 ©0.008 @ @.200 O
02.000 2 0.000 @ 0.000 © ©.000 O
o o.000 0
0.0000  4.9700 0.000 ©.000 2.00 0.2 0.20  O.0000
1.000 150 2.000 813 .00 @ ©.000 O ©0.008 @
D.000 © ©0.000 O 0.000 O ©.220 @
o o0.000 O
2.0000  7.7800 0.000 0.000-1.00 0.00 0.C0 2.0000
1,000 330 -1.000 813 1.000 732 -1.000 2 0.000 @
0.000 @ @.000 @ 0.000 0 0.¢00 O
o 0.000 @
0.0000  7.7862 ©.000 ©0.000-1.0@ 0.00 0.00 O.02000
1.200 330 -1.000 813 1.000 732 -1.000 2 ©.200 0
2.000 0 0.086 © ©.208 © 0.000 0
o o0.000 0
0.2000  @.7900 @.000 ©.000-2.00 Q.08 3.08  ©.0000
-2.000 813 1.000 732 -1.000 2 0.000 @ 0.000 @
0.000 © 0.0008 0 0.000 0 0.000 O
o o.o000 o
.0000 0.7900 ©0.000 ©0.000-2.00 0.00 0.028 0.0000
-2.900 813 1.000 732 -1.000 2 0.002 © 0.000 O
2.000 © 0.000 @ ©0.000 0 ©.000 @
° 0.000 o
ACTIVITY GUESS  LOG GUESS  ANAL TOTAL
" 2.291E-24 -3.640 4. 850E+01
. _1.738E-02 -1.760  2.490E+01
 2.818E-04 -3.55@  4.644E+03
. ..1.514E-0S -4.820  1.S26E-02
1. 000E-07 -7.000  1.853E+04
1. 0@E+20 0.006  ©.000E-01
. 3.802E-04 -3.420  2.720E-02
. 9. 333E-26 -5.030  6.800E-04
1. 175E-04 -3.930  3.200E+00
S.@12E-05 -4.300 2, BOQE+2Q
1.288E-04 -3.890  7.@00E+0Q
1. 000E+20 2.000 ©.000E-01
1. 00CE+00 0.000 ©.000E-01 AR302838
ANAL HOL CALC MOL  ACTIVITY LOG ACTVIY  GAMMA  NEW LOGK
4.850E+01 ©.0Q@E-21 2.291E-04  -3.64200  1.000000 0. 0000
2.490E+01 ©.000E-@1 1.738E-02  -1.76000  i.000000 0. 0000
4.644E+03 0.000E-01 2.818E-04  -3.55000  1.000000 0. 0000
1.526E-82 @.@00E-01 1.514E-05  -4.82000  1.000000 4.8200
1.853E+04 0.000E-01 1.000E-07  -7.00000  1.000000 2. 0000
0.QQ0E-21 0.Q00E-@1 1.0Q@E+0d  0.00000  1.000020 2. 22ae
| 2.720E-02 0.000E-01 3.802E-04  -3.42000  1.000000 2. 2000
6.800E-04 0.Q00E-01 9.333E-06  -5.03000  1.000000 0. 0000
4.200E+0¢ ©.000E-01 1.175E-04  -3.93000

9. 0202

DIFF F
0.002E-2
2. 90RE-0
Q. PQRE-Q
Q. 00RE-0
0. P0QE-2
Q. aQRAE-Q
2. 02QE-Q
2. @02E-@

2. 020E-@



4790 Mn+2  7.000E+0@ ©.0Q0E-@) 1.288E-@4
140 Co3-2 0.000E-Q2]1 Q.0QQ0E-21 1.QeeE-0e
2 H2D 0.Q00QE-21 O.200E-01 1.Q0Q2E+20

-3.85000 . 1.00000@
Q. 20000 1. 00000
2. @200 1, o000

Q. 2000 0. QYRE-¢
@.0002@ Q.QQeE-Q
2. eQee @. @eeE-2

CHARGE BALANCE: UNSPECIATED

. SUM OF CATIONS= 1.884E-@1 SuM OF ANIONS = 9.899E-02

PERCENT DIFFERENCE = 3.112E+@1 {ANIONS - CATIONS)/(ANIONS + CATIONS)

AR302839




PC VERSION: MINTEQAZ2

DATE OF CALCULATIONS:

PARAMETERS OF THE COMPORENT MOST OUT OF BALANCE:

ITER
4]

W)Wk Wi -

NAME
ADSITYP1
Ca+2
ADS1TYP1
ADS1PSIO

ADSITYP2
"ADSIPSIO

ADS1PSIO

ADS1PSI@
ADS1PSIQ

TOTAL MOL

5. 8G0E-04
1, 239E-03

- 6.80@E-24

6. 230E-23
2. 720E-02
3.619E-03
3. 416E-03

.- 3.377E-83

3. 376E-83

DIFF FXN
3. 44QE-03
1. 123E-02
3. 392E-02
-4, 983E-02
3.635E-92
-4.713E-83
-7.672E-04
-1.836E-05
~-1.275E-@8

4-DEC-89 TIME: 21:58:31

LOG ACTVTY

-5. 03000
-2, 44937
-7.283000
-2, 00232
-3. 53349
-1,54678
~-1. 49972
-1. 49015
-1. 48992

AR302840



PC VERSION: MINTEQAZ

DATE OF CALCULATIONS: 4-DEC-8% TINE: 21:58:5@

TTERATIONS= 9: SOLID ANGLESITE PRECIPITATES

AR3G284 |




4-DEC-89 TIME: 21:38:52

DATE OF CALCULATIONS:

PC VERSION: MINTEQAZ

PARAMETERS OF THE COMPOMENT MGST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF F¥N LOG ACTVTY
S  ADS1PSIQ 3.376E-83 -1.319E-02 ~-1. 48992
19 S04-2 -4, 207E-02 7.79%E-02 -3. 62789
11 S04-2 -4, 207E-02 1.477E+00 ~-4,62789
12 ADSITYP2 2.720E-02  3.478E-01 -=1.47406
13 sS04-2 -4.207E-02 8. 340E-02 ~35.97926
14  ADSLIPSIO 1.829E-02 -5.825E-02 -2. 93023
15  ADS1PSIQ 1.574E-02 -2.185E-@2 -2. 80029
ie  ADSLIPSIO 1.392E-22 -7.115E-93 -2. 69392
17  ADS1PSI® 1,2935E-02 -1.422E-03 -2.63124
18  ADS1PSI® 1.270E-82 -7.711E-@5 -2.61421
19  ADSIPSI@ 1.268E-02 -2,319E-07 -2.61323

AR3028L2



PC VERSION: MINTEQAZ DATE OF CALCUiATIOHS: 4-DEC-89 TIME: 21:359:11

ITERATIONS= 20; 3SCLID CERRUSITE PRECIPITATES

AR3028L3




PC VERSION: MINTEQAZ2

DATE OF CALCULATIONS:

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER
20
21
22
23
24
25
25
27

NAME
ADSLPSIQ
ADSITYP2
ADSIPSIO
ADS1PSIO
ADSiPSIO
ADS1PSI®

- ADS1PSI@

ADS1PSI0

TOTAL MOL

1, 268E-32
2. 720E-02
7.529E-03
6. 404E-03
5. 689E-03
S. 388E-@3
5.339E-03
S. 338E-03

DIFF FXN

-2.192E-31
S.811E-@2
-4, 510E-02
-1.587E-@2
~4,547E-03
-5.898E-04
~1.348E-65
-6.594E-29

4-DEC-89 TIME: 21:59:13

LOG ACTVTY

-2.61322
-2.24411
-2. 16413
-2. 02376
-1,92512
-1, 87900
-1.87136
-1.87118

AR3028LL



PC VERSION: MINTEQAZ

ITERATIONS= 28:

SOLID DIASPORE

DATE OF CALCULATIONS:

4-DEC-89 TIME: 2115945

PRECIPITATES

AR3028LO



Eaaea
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W FAITL M L] M AT A

DATE OF CALCULATIONS:

L e b it e e L N

PC VERSION: MINTEQAZ2
PARAMETERS OF THE COMPOMENT MOST OUT OF BALANCE:
ITER NANE TOTAL MOL DIFF
1D NAME ANAL NOL  CALC MOL
150 Ca+2 1.239E-23 1.235E-03
460 Mg+2 1.049E-03 1.046E-03
811 ADS1TYPL 6.800E-04 2.528E-08
479 Mn+2 1.305E-904 1.301E-04
289 Fe+2 5.133E-85 5.122E-05
813 ADS1PSI® 5.338E-93 1.34SE-02
812 ADS1TYP2 2.720E-92 3. 162E-93
30 Al+3 1.214E-24 3.91QE-07
732 S04-2 4,95@E-02 4,461E-@5
2 HzZ0 5. 65QE-22 -4.296E-02
60@ Pb+2 9.156E-@2 9.886E-04
142 C€03-2 2.02Q00E-@1 1.786E-18
330 H+1 1.550E-05 7.733E-@2
SPECIES: TYPE 1 - COMPONENTS
iD NAME CALC MOL  ACTIVITY
15@ €a+2 1.235E-03 @.0007107
460 MNg+2 ‘1. @46E-03 0.0006017
732 S04-2 4.461E-05 @. 0000257
47@ Mn+2 1.381E-04 0.0000748
600 Pb+2 9.88E6E-04 9, 0005588
140 C03-2 1.786E-1¢ 0.0000000
92 ADS1TYP2 3.162E-@3 @.2831617
11 ADSiTYPL 2.628E-28 0.0000000
3@ Al+3 3. 010E-07 0. 0000001
280 Fe+2 5.122E-85 0. 0000255
SPECIES: TYPE 1II - COMPLEXES
ID NANME CALC MOL  ACTIVITY
127321 =fe(HS04-2 2.771E-23 0.0027714
191401 H2C03 AQ 1.537E-03 0.9015440
197328 HS04 - 3.440E-08 0.0000000
100020 OH- 3.957E-10 0. 0000000
03300 MgOH + 3.528E-11 0. 0000000
21480 MgCO3 AQ 5.162E-11 0. 2000200
@1401 MgHCO3 + 3.Q76E-07 0.00000203
@7320 MgS04 AQ 2.553E-06 @.e000026
©3300 CalOH + €.665E-12 0@.0002000
Q1400 CaHCO3 + 2.62SE-@7 ©.0000002
01401 CaC03 AQ 8.754E-11 Q. 2000000
07320 CaS04 AQ 3.442E-06 0. 0000035
@330@ ALOH +2 5.684E-08 0. 0000000
@33@1 AL(QH)2 + 3.43SE-08 ©@.0000000
@3302 Al(OH)4 - 2.178E-12 0. 2000000
27320 AlS0D4 + 2.411E-09 0.0002000
L Al{SDa)2 - 4,752E-12 0. 02000000
3 AL(OH)A AQ 2.473E-09 @.0000000
3300 FeOH + 3.697E~10 Q. 0000000
93381 FeDH3 -1 - . -2.200E-22 Q.0000000
07328 FeS04 AQ 1.143E-27 Q. 0000201
@3202 FeOH2 AQ 8.477E-17 @. 0000000
MnCH + - 7.197E-11 0. 8002000

P N et

FXK LOG ACTVTY
ACTIVITY LOG ACTVTY
7. 107E-04 -3.14823
6. 017E-04 -3, 22065
2.528E-08 -7.58033
7. 485E-05 -4, 12583
2.947E-05 -4, 53065
1.345E-92 = -1.87118
3. 162E-03 -2. 50009
8.679E-08 -7.26152
2.567E-05 -4, 59064
9. 976E-01 -0.00106
5. 688E-04 -3. 24505
1.@27E-10 -9, 98822
1.514E-05 -4, 82000
~ LOG ACTYTY GAMMA
-3.14833 9. 575360
-3. 22065 @. 575368
-4, 59064 9. 575360
-4, 12583 @.575360
-3. 24505 2. 575360
-9.98822 2. 575360
-2. 50003 1. 000000
-7.58@33 1. 000000
-7.06152 0.288313
-3, 53065 @. 575360
LOG ACTVTY GAMMA
-2.55730  1.000000
-2.81137 1.004616
-7.52246 9. 870933
-9, 46263 9. 870933
-10. 51254 0. 870933
-1Q.28517 1.004616
-6.57201 9. 870933
-5,59101 1.004616
-11. 23624 @.872933
-6. 64082 2.879933
-19. 05577 1.004616
-5.46120 1, 004616
-7. 48542 9. 575360
-7.52364 9. 870923
-11.72199 @.87@933
-8.67784 @. 870933
-11.38314 2. 870933
-8.60470 1. 004616
-9, 49218 2. 870933
-21.71768  @.870%33
-6.93993 1. 004616
-16, 96975 1.004616
-10. 20286 9. 870933

-~

4-DEC-89 TINE: 21:39:27

-1an 83

14.399 :

GAMNMA NEW LOGK OIFF F.
8.573360 @.2421  0.000E-02
0. 575360 @, 2401 Q.0@RE-Q
1. 002200 2.2000 -3.01lE-V
@. 575360 @.2421  Q.Q¢QRE-?
@. 575360 @.2401 Q. Q0RE-2
1.200000 9.2000 -1,763E-1:
1. 000000 0.9000 Q.0Q0@E-2
@. 288313 @.5401 ©.000E-Q
2.575360@ 0.2401  0.Q0RE-0
1. oeeo2e @.@2011 -2.863E-L
@.373360 @.24@1 @.009E-Q
@, 373360 @. 2401 Q. 000E-@
9. 87@933 4.8200  1.335E-2

NEW LOGK DH
2. 249 0. 009
. 240 Q. 200
2. 240 0. 609
2. 240 Q.02
2. 249 2. 200
@. 2409 Q. 200
2. 000 @.e0e
0. 000 Q. 000
9. 540 9. 0209
2. 240 8. o000

NEW LOGK DH
@.790 Q. aee

16.8135 -2.247
1.947 4.919
-14.222 13.345
-12.051 15.935
2.922 2.@22
11.517 -2.430
2.218 1.399
-12.847 14.535
11.376 1.7%0
3.2739 4,230
2.276 1.478
-5. 003 11.899
-10.240 2. 200
-23. 876 44. 060
3. @34 2.150
4. 920 2. 840
-16.002 2. 00
-9.720 13.199
-31.584 30. 30; 6
2.17 A
-21.1 R 3 8232 gs




- ..

HnS04 AQ

$707320

[P

it St et o b — it s gl Rk Bt el R Rk

3. 129E-07 ©.0000003
470140 MnHCO3 + . . 5.321E-08 . 0200000
001400 Ph(CNAI2-2 . _  4.556E-13 0. 5000000
3@0330@ PhOH + © 8.393E-07 0.0000007
5003301 Ph(0OH)2 AQ 1.866E-11 9. 0000000
59033@2 Pb(OH)3 - 1.628E-17 Q. 0020000
50 3 Pb20H +3 3.228E-08 ©.0000000
50 @ PbS04 AQ 8. 172E-06 _ 0. 2000082
5003304 Pb3(0OH)4+2 2.176E-15 0. 0000000
b0®1401 PbCO3 AQ 1.011E-96 ©.0000012
5003305 Pbh(OH)>4 -2 3.73QE-24 0.0000020
597321 Pb(S04)2-2 1,922E-@095 Q.0000000
5001402 PbLHCO3 + _1.610E-05 ©. 0000140
3301400 HCO3 - -=--.- 4.610E-05 0.0000402
1123301 =£fe0- 1.824E-05 0.2000182
1123392 =feolH2+ 1.255E-22 @.0125526
1113301 =Fel- 1.517E-10 Q. Q000200
11133082 =FeQH2+ 1.043E-07 0. 0000001
11600@ =FeOPh+ 6.798E-04 0.0006738
12600@ =feQPh+ 3.181E-23 0.0031815
12150@ =feOCa+ | 2.821E-209 Q.0000000
1115@@ =FaOHCa++ - 3.155E-10 3. 0000000
117320 =FeS04- 4,584E-08 0. 0000000
127320 =feSD4- 5.515E-03 0. 2055147
117321 =FeQHS04-2 2.304E-08 0.0000000
SPECIES: TYPE 1III - FIXED SOLIDS
iD HAME CALC MOL LOG MOL
2 Hz20 -4, 296E-22 -1.367
301483 CO2 (g} -4,714E-82 ~1.327
‘3@ H+1 . - 7.733E-02 -1.112
SPECIES: TYPE IV - PRECIPITATED SOLIDS
Ip NAME CALC MOL LOG MOL
gs@eas ANGLESITE 4, 115E-02 -1.386
60028 CERRUSITE 4. 554E-02 -1.342
A@30@2 DIASPORE 1. 210E-04 -3.917
SPECIES:t TYPE V - DISSOLVED SOLIDS
ip NAME CALC MOL LOG MOL
115003 HUNTITE 4.544E-24 -23. 343
46001 HYDRMAGNESIT  @.0Q0QE-01 -38. 766
}46002 MAGNESITE 4. 887E-0@6 -5.311
28099 MELANTERITE 2.524E-~07 -6.598
46083 HNESQUEHONITE  1,.932E-08 -7.714
28020 SIDERITE 8. 278E-05 -4.082
47003 PYROCROITE 8.731E-11 -10.056
47022 RHODOCHROSIT _1.786E-04 -3.748
47000 MNSO4 1.930E-12 ~11.714
23000 A1203 6. 513E-29 -8.186
62008 MASSICOT 1.341E-07 -6.873
mi LITHARGE 2.118E-@7 -6.674
2 PBO, .3H20 2.551E-07 -6.586
60091 PB20CO3 2.613E-07 -5.583
60020 LARNAKITE 5. @28E-02 -1.299
62221 PB302504 1. 292E-06 -5.889
60002 PB403S04 3.168E-12 -11.495
62002 PB302C03 8, 39SE-13 -12. 027

ES@BS GIBBSITE (O) 1.383E-922

_-4.85327
-4.39630

-6.5@258
-7.33406
12.58149
-5, 13611
10.72717
16. 84823
-8. 03115
-5. 28569
14.90248
-5, 99327
23. 66829
-8, 95632

-4, 73890
-1.90127
-9,81915
-6.98151
-3. 16762
-2. 49737
-8. 54959
-9, 50182
-7.33873
-2.25848
-7.63754

NEW LOGK
@.90al1
19. 627
4,820

NEW LOGK
7.836
13.233
-7.396

REW LOGK
29. 421
7.637
7.898
2,331
D.498
1@. 437
-15. 568
19. 366
-2.9%98
-22.980
-13. 267
-13.0268
-12.980
@.256
Q. 143
-10. 841
-22.845
-11.582
-9, 254

(R rur gy

" 1.004616

9.870333
@.5733560
@. 378533
1.204616
@. 870533
9. 288313
1.@24616
2.57535@
1.0@4616
@. 575360

~0.373360
©.872933
@.870933

1. Q20000
1. 000002
1. ed0000
1.eeo000
1. 020200

1, 200000
1.000000
1. 200000
1.30¢0020
1.9g0000

DH
9. 002
-@. 530
9. 000

DH
-2.150
-4, 86Q
24.630

DH
25,760
52.210

6. 189
-2.860
5.789
5.328
22.590
2,879
15, 482
2. 020
16,780
15.38e
2. 009
11. 460
6.449
20. 750
335. 070
26.430
22,800

1. 0g0ee0

T E

2.212
11.660
15. 881
~-7. 650

-17.122
-28. 000
-5. 820
2.748
-24. 203
7.238
~39. 439
- 3.710

&

- 13.260

1@.472
-8.930
7.250
-8.93e
7,290
4,718
.. 8.300
-5. 850
4,979
7.78@
7.780
@.79e

e WS

2.179
9. 220
9. 222
2. o908
Q. 02
0. 002
0. 02
Q. 089
26,500
2. 2092
2. 000
2. 009
2. 220
-3.617
0. 000
0. 220
P )
2. eed
Q, 209
9. 000
Q. 000
9. 2292
9. 600
9.0002
2. 000

AR3028L7T



AT

HYDCERRUSITE  2.434E-@3 -2.614 17,460 . 200

PB2C{(0OH}2 3.861E-14 -13.413 -26. 20@ 2. 000
PB4(QH)6504 1.74SE-10 -9. 757 -21.100 0. 000
LIME 5. 135E-28 -27.289  -33.78e 46. 265
2@15¢@1 PORTLANDITE 1.434E-17 -16.838 -23.327 30.630
202828@ WUSTITE _ 1, 360E-07 -6. 867 -12. 215 24. 846
20 1 PERICLASE 1.382E-16 -15, 860 -22.278 36.135 .
3@ 1 HERCYNITE 1,18%E-09 -8.925 -28, 827 78,360 -
32460@@ SPINEL 9. 683E-18 -17.014 ~38. 226 8%, a89
Pe@308@ ALOH3(A) 2.758E-04 -3. 559 -10.955 27.0945
-A9300@¢ ALOHSO4 2.493E-04 -3. 603 3.238 Q. 002
2003001 AL4(OH)19S04 4. 494E-028 -7.347 -22.702 0. 000
K@150@0@ ANHYDRITE 6.576E-04 -3.182 4.557 3.769
i@150@@ ARAGONITE 1, 338E-@3 -4.874 8. 263 2.615
184600@ ARTINITE S.873E-18 -17.006 -10.211 28,742
1083001 BOEHMITE 1.662E-02 -1.779 -9.176 28.130
046000 BRUCITE ' 1,192E-11 -=10. 924 -17.341 25. 840
2150@1 CALCITE 1, 964E-85 ~-4,7@7 8. 430 2.3585
@138l GYPSUM 1.296E-23 -2.888 4,854 -@. 261
W215e@82 DOLOMITE 3. Q0SE-10 -9.522 = 16.824 8. 290
2460006 EPSOMITE 2. 4@5E-26 -5.619 2.200 -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID HAME CALC MOL LOG MOL NEW LOGK DH
813 ADS1PSIO 1.345E-02 -1.871 0. e00 Q. oo

AR3028L8




PC VERSION: MINTEQAZ

nd

Mg+2
ADS1TYPL
fn+2
re+2

\DSLPSIA

DS1TYP2

1+3

04-2

b+2

03-2

H1

¥ HAME

a+2
Mg+2
Mn+2
Fe+2
Al+3
S04-2
H20

99,7

100.2
99,7

99.8

235.1
12,7
59.6

11.6
10.2
46,1
11.7
20.23

75.8
14.3
8.7

33.2
66.1

62.6

124.7

20.3
13.9
63.2

99.7 PERCENT

PERCENT

PERCENT
PERCENT

PERCENT

PERCENT
PERCENT
PERCENT

" PERCENT
PERCENT
PERCENT
PERCENT
PERCENT

PERCENT
PERCENT
PERCENT

 PERCENT
PERCENT

PERCENT
PERCENT

PERCENT
PERCENT
PERCENT
PERCENT
PERCENT
PERCENT

PERCENT
PERCENT
PERCENT

DISSOLYE
MOL/KG P

1,239E-83
1. 249E-23
1. 305E-04
S. 133E-05
3.972E-07

5. 924E-@5
1.0@86E-26

PERCENTAGE DISTRIBUTICON OF COMPONENTS

BOUND
BOUND

BOUND
'BOUND
BOUND

BQUND
BOUND
BOUND

BOUND
BOUND
BOUND
BOUND
BOUND

BOUND
BOUND
BOUND

BOUND
BOUND

BOUND
BOUND

BOUND
BOURD
BOUND

BOUND
BOUKD
BOUND

BOUND
BOUND
BOUND

DATE OF CALCULATIONS:

IN

AMONG

IN SPECIES

IN SPECIES

IN SPECIES

IN SPECIES

IN SPECIES
SPECIES
SPECIES
SPECIES

IN
IN
IN

'SPECIES
SPECIES
SPECIES
SPECIES
SPECIES

IN
IN
IN
IN

SPECIES
SPECIES
SPECIES

IN

'SPECIES
SPECIES

SPECIES
SPECIES

SPECIES
SPECIES
SPECIES

IR
IN
IN

SPECIES
SPECIES
SPECIES

IN
iN
IN

SPECIES
SPECIES
SPECIES

IN
IN
IN

D
ERCENT

1g0.2
100.2

digssolved and adaorbed zpeciesn

# 15¢
# 460

#8116c000

& 470

# 280

#5123302
#81165000

#8126000

#8812

#8127321
#8123302
#8126000
#8127320

# 30
# 303300
# 303301

#8127321

#8127320

#8127321
#8127320

# 600
#811c@0e
#8126000

#3301401

#60@1402
#3301400

#3301401
$8123302
#8127320

SORBED

MOL/KG

3.137E-29
Q. 0RQE-21
9. 000E-01

@, 00RE-01

Q. 000E-21
8. 286E-23

-4. 425E-03

PERCENT

-

.

-
.80'\.9.@595
eNeesSe

Do

4-DEC-89 TIME: 21159132

Ca+2
Mg+2
=FeOPb+
Mne2
Fe+2

=felHZ+
_=FeOPb+
=fe(QPb+

ADS1TYPZ2
=fe0HSD4-2
=fe0H2+
=fe0Ph+
={e504-~

Al+3
AlQOH +2
AL(CH)2 +

=feOHS04-2
=feS04-

=fe0HS04-2
=feS04-

Pbe2
=FeOPb+
=fa0Ph+

'H2C03 AQ
PbHCO3 +
HCO3 -

H2C03 AQ
=felH2+
=feS04-

B ke e e e i e s D o ke e oy

PRECIPITATED
MOL/KG  PERCENT

0. Q0BE-31
0. 008E-21
9. 00RE-01
Q. 220E-21
1.218E-04
4, 115E-22
0. ORRE-01

oW
SWLOES O
ORNE OO ®

I

.

AR3028L9
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et et oo e K e

1490 CO3-2 1.60Q1E-83 = 3.4  @.000E-9L 0.9 4.554E-02 96.6
8.1 1.9 2.2

332 H-l 3. 136E-03 1 1. 419E-02 8 @. Q2RE-Q1L

CHARGE BALANCE: SPECIATED

. SUM COF CATiOHS = 2.335E-02 5UM OF ANIONS  1.121E-02

PERCERT DIFFERENCE

3.513E+01 {ANIONS - CATIONS)/(ANIOHRS + CATIONS)
NONCARBONATE ALKALINITY

0. 20RE-01

IONIC STRENGTH = : 2.Q00E-02

sxsssze DIFFUSE LAYER ADSORPTION MODEL #ssxssss

s2+: Parameters For Adsorbent Humber 1 sess

Electro=static Variables: psid® = @.107575 g8igld = 2.@70945
peib = 0. Q00000 gilgb = @.00020C
psid = 0.000008¢ pigd =

_ 9. 000k _@.000000
Adsorbent Cencentration (g/l): 12.100

Specific Surface Area (2q. meters/g): 60@.80

AR302850




| PC VERSION: MINTEQAZ

Saturation indices and stoichiometry of all minerals

o #

000
200
6003001

6915000
5@15000
S@46000
2003201
2046002
Seiseel
2g903ee2
5@135002
5046000
2003223
3203000
615001
3015083
S@46201
5046082
6028000
5046023
SQ28000
2047003
5047000
£R47000
505000
2060000
2222001
Q82
adnoeal
5060002
6968001
5060002
5060002
6068003
2068204
58600@3
2060003
6060004
2015000
2015001
20280090
2046001
3928261
3246000

NAME
ALDH3(A)
ALOHSO4
AL4{DH}10S04
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
DIASPORE
DOLONMITE
EPSONMITE
GIBBSITE (C)
Al203
GYPSUN
HUNTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
HESQUEHONITE
SIDERITE
PYROCROITE
RHODGCHROSIT
MHSOC4
CERRUSITE
MASSICOT
LITHARGE
PBD, .3HZ20
PB20CO3
LARRAKITE
PB302504
PB403504
PB302C03
ANGLESITE
PB{OH)2 (C)
HYDCERRUSITE
PB20(0H)2
PB4(QH)B504
LINE
PORTLARDITE
WUSTITE
PERICLASE
HERCYRITE
SPINEL

Sat.

DATE QF CALCULATIONS:

-3. 539
-3.6@3
-7.347
-3. 182
-4,874

-1.779
19,924
-4.7@7
2. 029
-9, 322
-5.619
-1.859

-8.186

-2.888
23.343
38.766
-5. 311
-6.598
-7.714
-4, 082
1o. 036
-3.748
11.7:4
@, 000
-6.873
-6,674
-6. 586
-6.583
-1.299
-3.889
11.499
12,027
0. 200
-2.854

-2.614

-13. 413
-9, 757
-27.289
-16.838
-6, 867
~-15. 860
~8.925
~17. @14

Index

17. @06

(
(
¢
(
(
(
{
{
{
{
{
{
{
{
{
{
{
(
(
{
¢
{
(
{
(
{
{
{
(
{
(
(
{
t
¢
(-
(
{
{
{
{
{
£
(

4-DEC-89 TIME: 21459133

Stoichiometry (in parentheses) of each component

1.009) 30
-1.000)330
102.809)330

1.000:)15@

1. 0001158
-2.902)330
-3. @00)330

1.000)460

1.0001150
-3. 009) 330

1.0082115Q

1,000}460
-3. 200)330

- 2.020) 30

l.020@)150
3. 0201460
- 5.0003460
1.000?460
1.000)280
1.000)460

i.000)280

-2. 8991330
1.000)470
1.200)47¢
1.000)6008

-2.0@8)330

-2.0081330

-2.000)330

-2.00@)33e
-2.000)332
-4, 2081330
-6.80@)330
-4, 0091330
1.000)600
-2.008)3302

'-2,000)330

-4.200)330
-6, 0001330
-2.0001)332
-2.000)330
~-2,000)330
-2, 0001330
-8.%08)330
-8. 0001332

(

e B R R I e T T R N e R a R a a  a  T e T B i T T o T T T e T o T e T . T e .

3.0ed) 2
1.000) 30
4,000) 30
1.200)732
1.000)140
2.00@) 450
1.000) 30
2.000) 2
1.000)140
1.000) 230
1.200)460
1. 0001732
1.000) 230
3.000) 2
1. 200)732
1.000)150
4,000)140
1.000)149
1.000)732
1.000)140
1.000)140
1. 0001470
1.002)140
1.000)732
1.000)140
1. 000)600
1.200)600
1.2001600
2.000)600
2.000)620
3.20@)629
4, 000)600
3, 008)600
1.000)732
1. 200)600
3. 000)c00
2.208)608
4, 2005600
1.000)150
1.000)150
0. 947)280
1.000)460
1.000)280
1.90008) 469

{
(
(

-3.020)330
1.000)732
1.009:732

1.200)140
2.000) 2
-2. 2991330

2.000) 2
2.00@) 140
7.000) 2
3.000) 2
-6. 000} 330
2.000) 2
4.200)140
-2. 2003330

7.000) 2
3.900) 2

2.900) 2

1. 200)
1. 00@)
1.33a)
1. 00@)
1.080)732
1.000)732
1,0003732
1.000)140

NN

2,082 2
2.000)14@
3.000) 2
1.000)732
1.908) 2
2.9000) 2
1.900 2
l.002) 2
2.99@) 30
2.200) 30

{
{

(

{

1,000 2
10.200) 2

S.e00) 2

6.000) 2

1.00@) 140
l.209) 2
2.000) 2
J.000) 2
2.000) 2

2.000) 2

6.200) 2

4,000y 2
4.000) 2

AR30285}



PC VYERSIGN: MINTEQAZ

RUMBL1 C&R BATTERY
ADSORPTION, pH=4.08, pCD2=.@0@35atm, ION STR=.82, ALLOW ALL SOLIDS

Temperature (Celsius):

16.6

Units of concentration: MG/L

Ionic strength:

2. 220 molal; FIXED

DATE OF CALCULATIGNé: 4-DEC-89 TIME: 19:59: 2

If specified, total carbonate concentration represents total inorganic carbon.
Do not azutomatically terminate if charge imbalance exceeds 3Q%
Precipitation iz alloved for all solids in the thermodynamic database and

the print option for solids is get to: 1

The maximum number of iterations is: 200
The method used to compute activity ceefficients is: Davies equation
Intermediate output file

Adsorption model: Diffuse Layer

Number of adsarbing surfaces: 1
12.100 600.00 0.0200 0,000 81
150 4. 850E+01 -3.64
460 2.490QE+d} -1.76
732 4.644E+03 -3.35
33¢ &.383E-02 -4.08
608 1.853E+04 ~7.00@
813 0Q.00QE-81 8.00
812 2,72QE-82 -3.42
811 &.800E-024 -5.83
30 3.200E+0@ -3.93
‘@ 2.800E+00  -4.30
47¢ 7.Q00E+2@ -3.89
140 @.000E-01 Q.20
H20 HAS BEEN INSERTED AS A COMPONENT
3 2 . o o
301403 20.8159 -@. 5300
338 4, 0800 Q. 0000
6 1 S
813 @. 0000 @. 2000
2 12 .
1233@1 =fel- @. 0202 -8. 9300
.00 3 1,000 812 -1.000 338 -1.009 813
.000 @ Q.20 O Q.400 O 9.000
p.200 Q@ ©D.000 © 0,000 @
1233@2 =fe(H2+ Q. 2300 7.2900
.20 3 l.0@2 512 1.0006 339 1.0e@ 813
0.200 9 0.000 9 ©Q.000 @ 0.000
.020 O G.200 O D.000 O
113301 =Fel- 9. 2000 -8.9300
0@ 3 1.009 411 -1.000 330 -1.000 813
0.002 @ Q.2086 0 Q.000 @ Q.002
,e @ o.008 © ©.000 O
179582 =Fe(QH2+ 0. 0000 7.2900
.28 3 1.000 811 1,000 330 1.08@e 813
Q.00 2 Q2.000 QO Q.900 @ Q.000
0.200 @ O.200 @ D.ORQ@ O
1168@@ =Fe(OPh+ @. 2000 4.710@

=

) = e, 1B 89

0.200 0.000-1.00 @.Q@

— k. gyt —— —

@.20 Q.0008
. 000 ] @. 020 @ Q. 000 @
? D, 20¢ ] a. 80@ @
2. 0o @.2000 1.00 0.00 2.0 Q. 0000
Q. o020 e 9. 900 Q . 220 @
@ 9. 0002 2 Q. 202 ]
2. 000 0.000-1.00 0.00 0.00 Q. 0000
2. 20@ o Q. 22e Q Q. 020 ]
Q Q. a02 @ ¢. 200 @
8. 000 2.000 1.00 0.00 0.00 Q. 0000
.000 @ 0.0 © 0.000 O
2 3. a0a @ a. 202 a
3. age 3.000 1.0 2.00 2.00 Q. 20068
1AM ey o

1 OO0 COMM

& A




). QB0 [%] . QY @ v, VoY 7] ¢. B ") % L) ] g. Uy ¢
2,000 © ©.00¢8 © ©0.000 O , ) N _
126998 =feUPh+ 2. 0000 2.3000 0.000 ©.000 1.00 0.00 0.00 O.0000
20 5 1.000 812 -1.000 330 1.000 813 1.000 00 1i.000 2 @.200 O
2.000 @ 0.000 @ ©0.008 © 0.000 0 0.000 @ 0.200 O
,@ 2 0.000 @ 9.000
| W00 =felCa+ 2.0000 -5.8500 ©.000 ©.000 1.00 Q.00 ¢.00 Q.000Q
%2 4 1.008 812 -1.00@ 330 1.000 813 1.000 15 ©0.208 O @.000 ©
.000 2 0.000 O 0.908 0 ©9.000 0 ©0.000 © 0.000 ©
2.0060 © ©0.00¢0 © ©.000 O .
111500 =FeQHCa++ - @.0000 4.9700 0.000 ©.000 2.00 0.00 9.02  0.0020
@ 3 1.000 811 1.000 15¢ 2.00@ 813 ©.200 90 0.000 @ 0.000 ©
.000 O ©0.008 © 0.000 @ ©.000 @ 0.800 @ 0.000 0
0.000 @ 0.000 © 0.900 O
117320 =FeSC4- 0.0000  7.7800 ©0.000 ©.000-1.00 .00 0.20  O.0000
00 S 1.000 811 _ 1.000 330 -1.000 813 1.90@ 732 -1.000 2 @.000 O
.000 © 0.000 © ©.000 © _2.002 © ©0.000 0 0.000 O
2.000 0 ©0.000 @ 2.020 O
127320 =feS04- 2.0000 7.7800 ©0.200 ©.000-1.00 0.08 .00 ©.0000
26 S 1.000 812 1.000 338 -1.000 813 1.000 732 -1.000 2 0.000 ©
2.000 © ©.000 @ 0.900 © ©0.0¢ @ ©0.008 © 0.200 O
.000 O 0.008 © Q.00¢ O
117321 =FeGHS04-2 | 2.2000  ©.750@ 0.000 0.000-2.20 0.08 .00 Q.0000
20 4 1.000 811 -2.000 813 1.00@¢ 732 -1.080 2 ©2.000 @ @.208 O
7000 © 0.008 © ©.000 @ ©.000 © ©0.000 @ ©@.000 O
2.000 @ ©0.000 @ ©0.208 O
11 =fe0HS04-2 2.0000 ©.7900 @.000 ©.000-2.00 0.00 .08 O.000Q
4 1.800 812 -2.000 813 1.000 732 -1.000 2 .0.000 O 0.00¢ O
.00 0 ©.000 © ©.000 © 0.000 @ ©.208 O ©0.000 @
2.000 @ 0.000 @ 0.200 O
LPUT DATA BEFORE TYPE MODIFICATIONS
ID HAME ACTIVITY GUESS  LOG GUESS ANAL TOTAL
158 Ca<2 © 2.291E-04 -3.640 4. 85QE+0)
460 Mg+2 -1.738E-02 -1.760  2.49QE+Q1
732 S04-2 2.818E-04 -3.550  4.644E+03
33@  Hel a.318E-05 -4.088  8.383E-02
600 Pb+2 1. 0@QE-07 -7.90@ 1,853E+04
813 ADS1PSI® 1. 00QE+20 2.000 ©@.0QQE-Q1
812 . ADS1TYP2 3. 802E-04 -3.420 2,720E-82
811 ADSiTYP1 9, 333E-06 -5.030 6.800E-04
30 Al+3 1. 175E-04 -3,930  3.200E+00
280 Fe+2 S. 012E-05 -4.300  2.800E+20
470 Mn+2 1.288E-04 -3.890 7.QQ0E+20
149 C03-2 1. 0GQE+00 2.0020 ©.000E-01 L
2 H20 1. COOE+@0 2.000  ©.200E-01 AR302853
ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK
150 Ca+2 4.850E+01 .0.00@E-01 2.291E-84  -3.64000  1.000000 . 0000
@ Ng+2 2.450E+@1 9.0Q0E-01 1,738E-02  -1.76002  i.000@00 2. 0000
b2 S04-2 | 4.644E+03 0.000E-0f 2,818E-04  -3.55000  1.000000 0. 000
330 H+l 8.383E-02 0.000E-01 8,318E-05  -~4.08000  1.Q00000 4. 9800
600 Ph+2 1.853E+04 ©.000E-@1 1.QQ0E-07  -7.00002  1.000000 0. 0020
813 ADSIPSI@ 0. 000E-01 0.0QQE-01 1, POOE+2e 9.00000  1.000000 0. 0000
812 ADS1TYP2 2.720E-02 0.Q00E-01 2.802E-04  -3.42000  1.200000 0. 0000
811 ADSITYPL 6.800E-04 @.@QQE-01 9.333E-06  -5.03000  1.000800 2. 0000
3¢ Al+3 . — 3. 200F +@ A -3, SR

DIFF F:
Q. GA0E-@,
2. 00QE-0.
. 200E-Q.
0. Q2OE-0.
@. 000E-02
9. 200OE-2
Q. 0OGE-Q.
. QYRE-D.




288 Fe+2 7 2. 800E+0@ ©.@@0E-@1 5.012E-85 -4. 30008 - 1. 200000 2. 0000 6. 000E-@
47¢ Mn+2 7.QQQE+3Q @.00Q0E-31 1.288E-04 -3. 839228 1. 0230220 2.0003 3.00QE-2
140 CO3-2 0.000E-01 ©.000E-01 l1.00QE+Q0 2. 020 1. 000eed 0.0000 2.02@QE-2

2 H20 Q. 020E-Q)1 O.C32E-Q1 l.Q00E+2d 2. 0G020 1. 000020 2. 0000 8. 90RE-D

I CHARGE BALAMCE: UNSPECIATED
SUK OF CATIONS= 1.885SE-21 SUM OF ANIONS = 9.839E-02

PERCENT DIFFERENCE = 3.114E+@1 (ANIONS - CATIONS)/(ANIOHS + CATIONS)

AR302854




PC VERSION: MINTEWAZ2

-

.ITE.'R
@

WOHNOMWBdWN

NAME

ADSIPSI®

Mg+2

Ca+2

ADS1PSIO
ADSIPSIO
ADS1PSIQ
ADS1PSIO
ADS1PSIO
ADSIPSIQ
ADS1PSI@

TOTAL MOL
2. 000E-61
1.0@49E-03
1.239E-03
5. 127E-03
3. S06E-@3
3.098E-@3
2.528E-03
2. 303E-23
2.250E-@3
2. 248E-03

DATE OF CALCULATIUNS: 4-DEC-89 TINME:

PARAMETERS OF THE COMPONERT MOST OUT OF BALANCE:

DIFF FXN
6. 322E-91

4.174E-03

7.71QE-03
~1.9546E-01
-6, 47QE-02
-2.261E-22
-6. 866E-03
-1.227E-03
-5.102E-@5
-9.029E-28

LOG ACTVTY
2. 00000
-2. 76000

| -2.74421

-1.83715
-1.6@978
~1.42035
-1.25%946
-1.18787
-1.169948
-1.16922

13:59: 44




PC VERSION: MINTEWAZ DATE OF CALCULATIONS: 4-DEC-89 TINE: 20: @: 5

ITERATIONS= 1@: SOLID ANGLESITE PRECIPLITATES

AR302856




PC VERSION: MINTEQAZ2

ITER
10
i1
i2
13
14
13
i6
17
18
19
20
21

NANE
50D4-2
S04-2
504-2
ADSITYP2
ADSITYF2
ADS1PSIQ
ADS1PSIO
ADSIPSI®
ADS1PSI®
ADS1PSI@
ADSLPSIO
ADS1PSIO

DATE OF CALCULATIDHS:

TOTAL MOL
-4, 207E-@2
-4.207E-@2
-4, 207E-02

.- 2.720E-02

2.72QE-22
2. 279E-02

" 1.824E-02

1.335E-02
1.337E-22
1.240E-02
1. 218E-02
1.217E-82

JARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

DIFF FXK
5.839E-02
10 667E -@1

" 2.873E+00

1. 353E+020
2.326E-21
-1.129E-21
~4,881E-22
~1.882E-02
-6.044E-03
-1.121E-@3
-4, B44E-@3
-9.Q13E-28

4-DEC-83 TIME: 20: @: 7

LOG ACTVTY
-2.73178
-3.73178

- -4,73178

-1. 34093
-1.73282
-3. 12092
-2:92790
~2.77824
-2.65893
-2.59357
-2.57795
-2.37725

AR302857




PC VERSION: MINTEQAZ DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: @:28

ITERATIONS= 22: SOLID DIASPORE PRECIFPITATES

AR302858




ID
150
460
732
47@
280
813
812
811

30
140
2
600
338

ID
150
460
732
4790
0]

@
812
81l

30
280

ID
127321
1301401
1307320
1300020
16@330e
601400
16@1 401
1687328
L3@330e
1501400
L15a14@1
L 5@7320
303300
3033e1
3Qase2

a
387321
383303
233300
2803301
PE@7320
883382

ITER
22

SPECIES:

SPECIES:

PC VERSION: MINTEQAZ2

504-2

NAME
Ca+2
Hg+2
S04-2
Mn+2
Fe+2
ADS1PSI?
ADSITYP2
ADSITYPL
Al+3
£03-2 .
H20
Pb+2
H+1

TYPE

HAME
Ca+2
Mg+2
504~2
Mn+2
Ph+2
C03-2
ADSITYP2
ADS1TYPL
Al+3
Fe+2

TYPE

HAME
=feO0HSO4-2
H2C03 AQ
HS04 -

OH-

MgQH +
MgCO3 AQ
MgHCO3 «
MgSC04 AL
CaCH «
CaHCO3 +
CaCo3 AQ
CaS04 AQ
AlDH +2
AL(DH)2 +
AliOH)4 -
AlS04 +
Al1{S04)2 -
AL{OH)3 AQ
FeCH +
Fe(QH3 -1
FeS04 AQ
FeOH2 AQ

NANE

II

TOTAL MOL DIFF FXX¥ LOG ACTVTY
-4, 207E-02 -1.267E-08 ~5.21743
ANAL MOL  CALC MOL  ACTIVITY LOG ACTVTY
1.239E-@3 1.239E-03 7.128E-04 -3. 14706
1.@249E-93 1.049E-03 6.033E-04 -3.21949
4.95QE-@2 1.853E-?6 6.@61E-07 -6.21743
1,305E-04 1,304E-84 7.583E-05 -4, 12464
S5.133E-@5 5.133E-@5 2.953E-0S -4.32570
1.217E-02 2.647E-03 2.647E-03 -2.37725
2.720E-02 3.197E-@3 3.197E-03 -2.49531
6.8Q00E-94 1.734E-908 1.734E-08 -7.76101
- 1,214E-04 4.995E-03 l.440@E-@S ~4.84131
-9.200E-01 5.913E-13 3.40Q2E-13 -12. 46823
~2.260E-21 -4.949E-04 9.576E-01 -8.00106
- -9.156E-22 4.186E-02 2.409E-02 -1.61825
. 8,D15E-@5 -1.15QE-02 8.318E-@5 -4.98000
I - COMPORENTS
CALC MOL  ACTIVITY LOG ACTVTY GAMHA
1.23%E-03 0.0007128 -3. 14706 Q. 575369
1.045E-03 Q.0006033 -3.21949 2. 573360
1.253E-06 0.0000006 -6.21743 9. 575360
1.304E-04 0.20€9751 -4, 12464 Q.575360
4.186E-22 0@.0240851 -1.61825 9.575360
5.913E-13 0.0000000 -12. 46823 Q. 575360
3. 197E-03 ©.0831966 -2. 49331 1. 000000
1,734E-08 Q. 0020000 -7.76181 1. 8000200
4. 996E-05 ©@.0000144 -4, 84151 @.288313 .
5. 133E-05 0. 00002935 -4, 52970 9.57535@
- COMPLEXES
CALC MOL  ACTIVITY LOG ACTVTY GAMMA
1.709E~-03 0.0817093 -2.76719 1. 200200
1.537E-04 0.0001544 -3.81137 1.0e46l16
4, 464E-22 0.0000000 -8.41026 9.870333
7.201E-11 0.000000¢ -10.20263 @. 870933
6.436E-12 0.Q2000000 -11.25138 @.879933
1.714E~-13 0.0000002 -12.76401 1. 004616
3.613E-09 Q. 0200000 -8, 31086 9. 870933
6. 044E-28 0.2200021 ~7.21665 1. 004616
--1.216E-12 0.0000000 -11,97497 @. 8708933
4.791E-09 0.0000000 -8, 37955 -@. 878933
2.9Q7E-13 Q.0000000 -12.35343@ 1.204616
8. 152E-08 0.00000081 -7.08672 1. 004616
1.716E-26 Q.0Q0000182 -6. 20542 2. 575360
1. 890E-07 0.02002002 -6.78364 9.879533
3.963E-13 0.2000000 -12.46199 ?. 87533
9. 449E-@9 0. 0000000 -8, 88463 @. 870933
4.398E-13 0.0000000 -12.41K73 9.870933
2.473E-09 0. 0000000 -8. 60470 1.0@45616
6.742E-11 0.0000008 -10.23123 2. 870933
1,328E-24 0.0000208 -23.93674 2. 870933
2.785E-09 Q. 0000000 -8. 56577 1.0@4e16
2.813E-18 0.02000209 -17.54881 1. 004616

DATE OF CALCULATIONS:

"ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

4-DEC-89 TINE: 20: 09:3@

GAMMA
@. 575368
Q. 35753860
@. 575362
@. 3575360
@.575360
1, 002000
1. 00002020
1, dodoee
@. 288313
@.575360
1. 000200
@. 375360
@.87@933

NEW LOGK
2. 240
2. 249
Q. 240
9. 240
@. 240
Q. 240
@. 900
2. 220
@. 540
0. 240

NEW LOBGK
@. 790
16, 815
1.947
-14.222
~12.851
2.922
i1.917
2.218
-12. 847
11.376
3.079
2.276
-53. a3
-10. 040
-23. 876
3.034
4.920
-16.2922
-9.72@
-31.584
2.179
~21.179

o

NEW LOGK
0. 2401
0. 2401
2. 2401

. 2401

. 2401

. 0200

. 0220

. 0000

. 5461

. 2401

. 0911

Q. 2401

4.0820

O8O0

[3);]
0. 00
9. 009
0. 8@
9. 000
9. 000
0. 000
D. 000
2. @00
@. 200
@. soe

DH
9. 20@
-2.247
4.910
13. 345
15.9335
2.022
-2.4309
1.399
14.535
1.790
4. 030
1.470
11.899
2. 600
44, 660
2.150
2. 840

2. 000

DIFF F
J. @88E-1
Q. 00eE-9?
-3. 434E-1
@. Q0RE-0
@. @VRE-D
3.019E-1
Q. 00QE-9?
. 179E~1
. QQQE-0Q
. @GRE-0Q
.364E-1
. QBRE-Q
. 333E-2

-5 0 5

B82032859

3.23a
28.565




70330@ MnOH + 1.313E-11 0.000000@ <10.94167  0.870933°  -10.836 14.399
703301 Hn(OH)3 -1 2.356E-27 0.0000000 -26.68783  ©.870333  -34.740 2. 000
787328 NnS04 AQ 7.410E-29 0.0000000  -8.12813  1.004616 2.212 2. 170
1701498 NMnHCO3 + 7 TO,7098E-190 0. 2000000 -9. 07287 @, 870933 11. 660 p. 200
}001400 Ph(CO3)2-2 2.115E-16 0.0000000 -15.91478  @.575360 10. 880 0. 600
,00330@ PbOH + - 6.467E-@6 0.2000056  -5.24931  Q.870933 -7.650 2. 200
,02@201 Pb(0K)2 AQ 2.616E-11 0.0000000 -10.58038  1.004616  -17.122 0. 000
, 2 Pb(OH)3 - - 4.155E-18 0.0000000 -17.44144  0.870933  -28.000 0. 000
203303 Ph20H +3 1.@53E-05 0.000003@  -5.51757  0.288313 -5. 820 2. 000
907320 PbSD4 AQ 8.172E-06 0.0000082  -5.88569  1.004616 2.748 2. 000
003304 Pb3(DH)4+2 1.811E-13 0.0000000 -12.98210  0.57536@  -24.203 26. 500
201401 PbCO3 AQ 1.418E-07 ©.0000001  -6.84648  1,004516 7.238 9. 000
293305 Pb(OH)4 -2 1.732E-25 0.0000000 -25.00150  0.575360  -39.459 2. 000
207321 Pb(S04)2-2 4.535E-11 0.0000000 -19.58312  @.575360 3.710 2. 000
201402 PBHCO3 + " 1,240E-05 0.0000108  -4.96648  @.870933 13. 260 2. 000
301400 HCO3 - 8.38SE-07 0.0000807  -6.13630  @.870933 10. 472 -3.617
123301 =feG- .- 1.706E-05 ' 0.0000171  -4.76806  1.000000 -8.930 2. 000
123302 =feOH2Z+ 1,372E-02 0.0137228  -1.86256  1.000000 7. 290 2. 000
113301 =Fed- 9.252E-11 0.0000000 -10.03376  1.000000 -8.930 2. 000
113302 =FeOH2+ 7.443E-08 0.0000001  -7.12825  1.000002 7.290 2. 200
116000 =FeOPb+ 6.799E-04 0.0006799  -3.16757  1.000000 4.710 0. 000
126000 =feOPh+ 4.877E-03 0.0048767  -2.31187  1.000000 @. 300 3. 300
121500 =feOCa+ 1.024E-10 ©.0000000  -9.98961  1.000000 -5. 850 0. 600
111508 =FeOHCa++ 8.081E-12 0.0000000 -11.09256  1.000000 4,970 2. 000
117320 =FeS04- 1.995E-08 0.Q000000  -7.70013  1.000000 7.780 @. 000
127320 =feS04- 3.6768E-03 0.0036776  -2.43443 1, 000000 7.780 2. 000
117321 =FeQHS04-2 9.271E-09 @.0000000  -8.03288  1.0200000 2.790 9. 000
SPECIES: TYPE III - FIXED SOLIDS
ID NAME CALC MOL LOG MOL NEW LOGK DH
2 H20 -4.945E-04 -3. 305 9. 001 @. 000
3%33 co2 (g) -1.671E-04 -3.777 20. 627 -@.530
30 H+l -1, 150E-02 -1.939 .. 4.080 2. 000
SPECIES: TYPE IV - PRECIPITATED SOLIDS
ID NAME CALC MOL LOG MOL NEW LOGK DH
@60003 ANGLESITE 4. 419E-02 -1.356 7.836 -2. 150
203002 DIASPORE 6. 955E-05 -4.158 -7.396 24.630
SPECIES: TYPE V - DISSOLVED SOLIDS
ID NAME CALC MOL LOG MOL NEW LOGK DH
215001 GYPSUN 3. @69E-25 -4,513 4.854 -@. 261
@15003 HUNTITE 5. 523E-34 -33.258 29. 421 25.760
@460@L HYDRMAGNESIT  @.@@QE-81 -50. 160 7.657 52.210
246002 MAGHESITE 1.623E-08 -7.79@ 7.898 6. 169
@28000 MELANTERITE  S.973E-09 -8.224 2.531 -2.860
P46003 NESQUEHONITE  6.413E-11 -10.193 5. 498 5.789
#28009 SIDERITE 2.747E-07 -6.561 10. 437 5.328
947003 PYROCROITE 2.913E-12 -11.535  -15.568 22.590
®47000 RHODOCHROSIT  5.929E-07 -6.227 10. 366 2.879
@47000 MNSOD4 4.571E-14 -13.340 -2.998 15. 480
960000 CERRUSITE 1.402E-01 -9.853 13.233 -4, 860
oéae MASSICOT 1.880E-07 -6.726  -13.267 16. 780
ec?el LITHARGE 2. 969E-07 -6.527  -13.068 16,380
260002 PBO, .3H20 3. 634E-07 -6.448  -12,980 2. 200
960001 PB20CO3 5. 137E-08 -7.289 2. 256 11. 460
960000 LARNAKITE 7. @49E-22 -1.152 0. 143 6. 440 .
@60001 PB302S04 2. 540E-06 -5,595  -10.841 2@. 750 | AR3028 66
PB403504 8. 733E-12 -11.059  -22.845 35. 070

-12. 587

2 ___PRINPCOHI

2, 596R-173

~1%. 582

26. 430



29093003

2860004
Je60e03
2068085
6060004
201502

2elsaeal
2! 00
20620001

32028001
2846080
2083000
caa3eee
Q0581
@l
@150
5046000
2093001
2@46000
515001
3ee3202
5915002
~046000

ID

SPECIES:

GIBBSITE (C}
PB(OH)Z (C)
HYDCERRUSITE
PR2O(QAEY2
P84 (0H)E&504
LINE
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL
ALOH3{A)
ALOHS04
AL4{CH})1@s04
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
Al203
DOLOMITE
EPSOMITE

NAME

813 ADS1PSI0

TYPE VI

1,383E-@2
1.237E-02
€. 7@9E-03
7.391E~-14
4.821E-10
1,7035E-29
4, 827E-19
4. 512E-@%
4, 588E-18
3.944E-11
3. 213E-19
2.758E-04
1.778E-04
3. 200E-28
1,557E-@5
4. 443E-08
1.@88E-21
l.662E-@2
3.957E-13
6. 524E-08
6.513E-09
3.318E-13
5. 696E-08

- SPECIES

CALC MOL
2. 647E-@3

- =28.768

NOT

-18. 316
-8.345
-17.338
~10. 494
~18.493
-3. 339
-3.750@
-7.454
-4, 808
-7.352
-20.963
-1.779
-12. 4@3
-7.186
-8.186
-14.479
-7.244

CONSIDERED

LOG MOL
-2.977

-9, 254
-8. 447
17. 460
-26. 200
-21.100
-33.780
-23. 327
-12.215
-22.278
~28.827
-38. 226
-1@.955

3.230
~22.720

4. 557

8. 263
~1@.211
-9.176
~17.341

8.430
~22.989
16.824
2. 208

NE¥ LOGK
0. 002

46, 265
30. 699
24,846
36. 135
78. 360
89, 983
27.045
@. 009
0. 200
3. 769
2.613
28,742
28.13@
25. 849
2. 383
. 060
-8. 290
-2.820

DH

0. 020




PC VERSION: MINTE@AZ OATE OF CALCULATIONS: 4-DEC-89 TINE: 20: 0:35
PERCENTAGE DISTRIBUTION OF COMPONENTS AMORG diggolved and adsorbed species
:a. 120.9 PERCENT BOUND IN SPECIES # 150 Ca+2
lg+2 100.9 PERCENT BOUND IN SPECIES # 460 MNg+2
04-2 31.7 PERCENT BOUND IN SPECIES #8127321  =fe0OHS04-2

68.2 PERCENT BOUND IN SPECIES #8127320 =feS04-
n+2 102.0 PERCENT BOUND IN SPECIES # 478 MNn+2
e+2 129. 0 PERCENT BOUND IN SPECIES # 280 Fe+2
DS1PS10 112.8 PERCENT BOUND IN SPECIES #8123302  =fe0DH2+
5.6  PERCENT BOUND IN SPECIES #8116000 =FeQPb+
40.1 PERCENT BOUND IN SPECIES #8126000 =felPb+
DS1TYP2 11.8 PERCENT BOUND IN SPECIES # 812  ADSITYP2
6.3 PERCENT BOUND IN SPECIES #8127321  =fe0HS04-2
50.5 PERCENT BOUND IN SPECIES #8123302 =feQH2+
17.9 PERCENT BOUND IN SPECIES #812600@¢ =feOPb+
13.5 PERCENT BOUND IN SPECIES #8127320 =feS04-
DS1TYP1 100.0 PERCENT BOUND IN SPECIES #8:116000 =FeOPb+
L+3 96.3 PERCENT BOUND IN SPECIES # 30 Al+3
3.3 PERCENT BOUND IN SPECIES # 303300 ALOH +2
J'. 92.0 PERCENT BOUND IN SPECIES #3301401 H2C03 AQ
7.4 PERCENT BOUND IN SPECIES #6001482 PbHCO3 +
1) 3.4 PERCENT BOUND IN SPECIES #6003300 PbOH +
5.6 PERCENT BOUND IN SPECIES #60033@3 Pb20H +3
369. 2 PERCENT BOUND IN SPECIES #8116000 =FeQPb+
>1000 PERCENT BOUND IK SPECIES #8126000 =feQPb+
+2 88, 2 PERCENT BOUND IN SPECIES #  60@ Pb+2
1.4 PERCENT BOUND IN SPECIES #811620@ =FeQPb+
12.3 PERCENT BOUND IN SPECIES #8126000 =feQPbe
1 2.5 PERCENT BOUND IN SPECIES #3301481  H2C03 AQ
113.1 PERCENT BOUND IN SPECIES #31233@2  =feOH2+
30.3 PERCENT BOUND IN SPECIES #8127328 =feS04-
------------ EQUILIBRATED MASS DISTRIBUTION --------=—-
X NANME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCENT  MOL/KG  PERCENT MOL/KG  PERCENT
a+2 1.239E-03 10@.0 1.1@SE-10 .2 0.000E-01 2.0
Mg+2 1.949E-93 100.0 @.00QQE-01 2.0 @.200E-01 2.9
504-2 9, 391E-06 2.9 S5.387E-03 19.9  4.410E-02 as. 1
Mn+2 1.305E-04 100.0 @.Q0QE-01 2.2  0.000E-01 .o AR302862
5.133E-05 100.0 9.Q000E-01 2.0 9.000E-01 2.0
5. 188E-@S 42.7 ©.QQ03E-01 .08 6.95SE-0S 57.3
y Y A AAAT A1 A

TiE_ h]



2 Hz0 " 1.91@E-85 Slg. 1 1.697E-94 89,9 .6 -4l N
-@0@ Pb+2 4., 191E-@2 45.8 5.3557E-@3 6.1 4. 410E-@2 48.2

3@ H+l 3.015E-94 2.3 1,183E-02 97.3  2.90€0E-Q1 2.8

CHARGE BALANCE: SPECIATED

. SUM OF CATIONS = 1.082E-01 SUM OF ANIONS 7. 116E-@3

PERCENT DIFFERENCE 8.766E+01 (ANIONS - CATIONS)/(ANIONS + CATICHS)

NONCARBONATE ALKALINITY 0. P8QE-021

IONIC STRENGTH = : 2.008E-02
rexssxs DIFFUSE LAYER ADSORPTION MODEL #e#xasssw

s+x# Parameters For Adsorbent Number 1 *xzs -
2. 161691

Electrostatic Variables: psi@ = 0. 148167 gigd =
psib = 2. 000000 gigbh = ©.200200
paid = Q. 0G00000 sigd = 9.000000

Adsorbent Concentration (g/l): 12.100
Specific Surface Area {(zq. meters/g): 600.00




PC VERSIDN: MINTEWAZ

D ¥
000
603020

60@3001
6€e15229
SQ1S0ee
5046090
2003001
2046000
JelSeal
20083002
2015802
. 6046000
2003003
3003000
6015001
Se15ee3
Se4ceel
S046002
5928000
S046003
5028009
204703
Se47q00
50470209
5060200

2060000
@

0292
Sec00d1
6050000
6062001
6260002
S0600a2
6060083
2060004
5068023
2060003
6260004
2815000
2015001
2028000
2046001
3028@01
3046000

NAME
ALDH3{A)
ALCHSO4
AL4(CH)1@504
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
DIASPORE
DOLOMITE
EPSOMITE
GIBBSITE (O)
Al203
GYPSUNM
HUNTITE
HYDRMAGHNESIT
MAGKESITE
MELANTERITE
NESQUEHONITE
SIDERITE
PYROCROITE
RHODOCHROSIT
MNSO4
CERRUSITE
MASSICOT
LITHARGE
PBO, .3H20
PB20CO3
LARNAKITE
PB302504
PB403504
PB302C0O3
ANGLESITE
PB(CH)2 (C)
HYDCERRUSITE
PB20(0H)Y2
PB4(0OH)6504
LINE
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL

Sat. Index
-3.559
-3.750@
-7.494
-4. 808
-7.352

-28.963
-1.779
-12.403
-7.186
?. 000
-14.479
-7.244
~1.859

.. -8.186

-4.513
~-33.258
-50. 160
-7.790
-8.224
-1@. 193
_-6.561
-11.53535
~5. 227
~13. 3492
-@. 833
-6.726
-6, 327
-6. 440Q
-7.289
-1.152
-5.395
-11.@5%
-12.587
Q. 000
~-1.908
~-4.173
-13.122
-9, 317
-28.768
-18. 3156
-8.346
-17.338
-10. 404
-18. 493
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saturation indices and stoichiometry of all minerals

DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 9:36

Stoichiometry (in parentheses) of each component

1.e00) 30
-1.020)330

-10.000)33¢

1.00@)15e
1,000)135Q
-2. 0003332
-3.@00)33@
1. 0001468
1.000)150
~3. 900330
1.0001150
1.2001462
-3.000)330
2.000) 39
1.000)152
3. 000} 460
S. 000)450
1.002)460
1.000)280
1. 009460
1.0003}28@¢
-2.08@)33e
1,.008)472
1.000:472
1. %0@:500
-2.02Q)330
-2.090133Q
-2.020)332
-2. 0001330
-2.009)3308
~4, 0091330
-6. 2291339
-4, 2991330
1. 0001620
-2.299)33@
-2, 000330
-4.0@0)330
-6. 0893330
-2.000)338a
-2.00@)330
-2.900)339
-2.20@)339
-8. 208330
-8.000)330
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3.092) 2
1.20@) 30
4.000) 30
1.0003732
1.220@)14@
2.000)460
1.000) 30
2.9000) 2
1.200)140
1. 000> 30
1.000) 450
1.8e8:732

1.8008) 30.

3.000) 2
1.0901732
1.200)150
4.200)140
1.020)140
1,0e8)732
1. 0091140
1.000)140
1.00)47@
1.002)140
1.0081732
1.000)140
1.0200)c00
1.200)600
1. 00016002
2, 000600
2.200)500
3. 600600
4. 200)600
3. 020600
1.0091)732
1. 0@@)c00
3. 060)c00
2, 002)600Q
4.0001600
1.200)150
1.000)1350
@.547)280
1. 0001450
1, 000)280
1.000)460

(
(
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-3. 0001339
1.280)732
1.200)732

1.000Y140
z.000) 2
~2.000)330
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2.090@)140
7.00@) 2
3.e00) 2
-5, 0001330
2.000y 2
4,000)140
-2.009)330
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3.000) 2

2.000) 2

1.008) 2
l.200) 2
1.338r 2
l.eeay 2
1.000)732
1.98@)732
1.000)732
1.00@) 149

2.000) 2
.000) 140
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. @@0)732
008 2
.008) 2
.022) 2
.22 2
.009) 30
. 000) 30
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PC VERSION: MINTEQA2  DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 9:48

RUNB2 CAR BATTERY ' :
ADSORPTION, pH=4.82, pC02=.0@3Satm, TON STR=.@2, ALLOW ALL SOLIDS .e-

erature (Celsiug): 16.6@
Units of concentration: MG/L
Ionic strength: @.020 molal; FIXED
If gpecified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate i1f charge imbalance exceeds 3@Q%
Precipitation is allowed for all solids in the thermodynamic database and
the print option for solids is set to: 1
The maximum number of iterations i=s: 209
The method used to compute activity coefficients is: Davies equation
Intermediate ocutput file
Adsorption model: Diffuse Layer .
Number of adsorbing surfaces: 1 . . _ . i

12.100 600.20 0.902 ©.000 81 . .. ... . . .
150 4.850E+@l -3.64 : : :
460 2.49QE+01 -1.76 ' e
732 4.644E+@3 -3.55 L
330 1.526E-02 -4.82 ' '

600 1.853E+04 -7.00
813 0.000E-01  0.00 : .
812 2.720E-02 -3.42 , SRR -
811 6.80QE-@4 -5.03 . :
30 3.200E+00 -3.93 T
80 2.800E+20 -4.30
‘7@ 7.000E+00  -3.89 - o o

149 0.@Q0QE-21 . @.029

H20 HAS BEEN INSERTED AS A COMPONERT

3 .2 : - - - T
381403 = 20.6159 - -0.5309
33 4. 8200 2. 020
6 1 —— : : ‘ . RN R S - -
813 Q. 2200 2. 0000
2 12 T ST T T T T T ST T
123321 =feld- - @.0002 -8.9300 2.008 ©.000-1.00 0.00 0.0@¢ 0.02000

.99 3  1.000 812 -1.000 330 -1.900 813 Q2.200 0 0Q0.Q0¢ @ Q.02¢ O
¢.900 ©@ ©.200 O ©9.20¢0 © 0.000 O ©Q.000 O Q.200 O

0.e¢0 @ G.000 9 Q.000 @

123302 =felHZ+ 0. 2002 7.2900 0.000 Q.000 1.020 0.00 0.00 Q.Q2000
»@0 3 1.000 812 1.000 33@ 1.000 813 0.200 0 ©2.000 O Q.00 @
0.002 @ 0.0 O 0.000 QO 0Q.000 @ Q.000 © 0Q.000 @

0.00¢ O 0Q.000 © 0.000 0

113301 =Fe8- - ©@9.9200 -8.9300 0.000 0.000-1.00 2.0 .00 Q.00Q0
.20 3 1.000 811 -1.200 330 -1.000 813 0.000 @ 0.000 O ©Q.000 O
2.000 @ 0.000 O 0Q.000 © 0.000 Q@ 3.920 @ Q.000 @

Qe © 0.90¢ @ @.200 @
1 2 =FelH2+ 0. 0000 7.2900¢ Q0.000 2.000 1.00 0.00 Q.00 0.0000
.02 3 1.000 211 1.000 330 1.900 813 Q.000 0 ©Q.000 O Q.200 @
9.000 0 0.00¢ 0 0.000 Q@ Q.00 Q@ 2.900 0 ©0.000 92

2.000 © ©0.200 @ 0.000 O AR302865

1160@@ =F=0Pb+ -~ 0. 0000 4.7100 Q2.000 0.000 1.00 0.00 0.2 A.0000
.08 5 1.000 811 -1.002 33¢ 1.000 813 1.000 c0@ 1.200 2 0Q.000 @




&. 20

@, eee
2126000
2. 08 5

2. 22a

20
3121508
p. @0 4
?.200

2. 202
1111509
). 2@ 3
2. 900

2. 020
3117320
.00 S
Q. 202

0. 209
127320
b. B0 5
2. 000

a.eee
1117321
.20 4
9. 600

. 000
21
4

@. 000

@. a0e

2 2. 292

@ 0.000

=fe0Pb+

1.200 812
2 0.800@

92 0.000

=fellCa+

1.000 812
3 0.000

@ 0.oee

=Fe(HCa++

1,200 811
@ 0.000

@ 0.020

=FeS04-

1.090@ 811
5} 2. ee0

2 02.209

=fe504-

l.900 812
@ 0.000

9 0.000
=FeOHS04-2

1.000 811.
@ ©.000

@ @.o00
=fe(HSD4-2
l.0@0 812
2 0.c00

@ 0.000

‘2.006 @ ©.000
2 Q. 00e @
Q. 0009 2. 3200
-1.000 330 1.020 813
0.000 0 0.000
2 0.000 0
2.0000 -5.8500
-1.00Q 330 1.000 813
¢.000 @ ©.000
? Q.00¢ @
. 9.0000 4,.39700
1.000 150 2.000 813
2.0¢0 © 0.200
2 2.000 ©
0.0000 < 7.7800
1.000 33¢ -1.9202 813
2.200 0  0Q.000
2 0.220 0O
2. 0000 7.7800
1.000 330 -1.000 813
0.208 © ©.000
@ 0.000 O
2. 000e 9. 7909
-2.000 813 1.Q0@ 732
0.000 2 0.000
@ 0.200 9
2. 2020 2. 7500
-2.000 813 1.008 732
2.000 0 0Q.000

@ 0.000 O

NPUT DATA BEFORE TYPE MODIFICATIONS

ip

150
459
732
330
609
813
812
811
30
280
470
142
2

1D

159

£0

32
330
&8
813
812
a1t

30

NAME
Ca+2
Mg+2
S04-2
H+1
Pb+2
ADS1PSI@
ADS1TYP2
ADS1TYPL
Al+3
Fe+2
Hn+2
co3-2
H20

NAME
Ca+2
Mg+2
S04-2
H+l
Pb+2
ADSIPSIO
ADSAITYPZ
ADS1ITYPL
Al+3

ACTIVITY GUESS L
T 2./291E-24
1.738E-22
-2.818E-04
1,514E-05
- 1,0Q0E-07
1. 0G0LE+0@
3. 8@2ZE-04
9. 333E-@6
1,175E-@4
5. @12E-@5
1.288E-24
1. 000E+00
1.@00E+020Q

ANAL MOL
4. 850E+0Q1
2. 490E+01
4. 644E+03
1.526E-02
1.853E+@4
Q. 00@E-01
2.72QE-@2
G. 8O0E-04

ST 3. 200E+0@

CALC MOL
@.980E-01
@.000E-01
0. Q0E-1
2. ¢eeE-21
@. 200E-21
@. Q02E-21
Q. 90QE-01
Q.2@0E-21
9. 02AE-2)

a 2.920 2 9.000 -0
2. 200 2.200 1.00 Q.00 Q.02 2. 2020
1.000 500 1.000 .2 0.000 O
© 2000 @ 0.000 @
2.000 ©.200 1.20 0.00 2.00  ©.0000
1.000 15¢ ©.200 © 0.008 @
¢ '0.008 © @.000 O
0.000 ©.000 2.00 .20 0.00 O.02000
2.002 0 0.000 @ 0.000 O
¢ 0.000 ? 0.000 O
2.000 0.000-1.00 0.00 2.00  ©.0000
1,000 732 -l.008 2 @.000 O
;] 2. 200 a 2. 220 2
0.000 0.000-1.00 0.00 0.00 @.0000
1.000 732 -1.000 2 @.000 @
e 0.000 © 0.000 O
0.000 ©.000-2.00 0.00 2.08  O.0000
-1.000 2 0.000 @ 0.000 @
0 9.000 © ©0.200 @
0.000 0.000-2.00 0.00 0.00 2.0000
-1.008 2 .000 © 2.000 @
o @.000 © 0.000 O
OG GUESS  ANAL TOTAL
-3.640  4.850E+01
-1.76@  2.490E+01
-3.550  4.644E+03
-4.820  1.526E-02
-7.000  1.853E+@4
0.000  @.0QQE-@1
-3.420  2.720E-02
-5.030  6.800E-04 .
-3.930  3.200E+00
-4.300  2.S300E+@0
-3.890  7.Q00E+00
0.000  0.000E-01 o
0.000  ©.000E-01 AR302866
ACTIVITY LOG ACTVTY GAMMA  NEW LOGK  DIFF F
2.291E-04  -3.64000  1.000000 0.0000 0.000E-0
1.738E-02  -1.76000  1.000000 0.2000 ©.000E-0
2.818E-04  -3.55000  1.@00000 0.2000  2.00QE-0
1.514E-05  -4.82000  1.000000 4.8200 0. 00PE-0
1.000E-87  -7.00008  1.000000 2.0000 ©.000E-@
1.000E+00  0.00000  1.000000 0.0000  @.000E-0
3.802E-04  -3.42000  1.000000 2.0000 ©.00QE-@
9,333E-06  -5.03000  1.000000 2.0000 ©.000E-©
1. 17SE-24 -3,.93000 1. 200000 a. (KA Q. AGE -




478
148

Fe+«2 '~ - 2.BOQE+00  ©@.0@0E-21 5.812E-05 -4, 30000 -1, 000020 9. 0000
Mn+2 - - ~—7.000E+0@ @.QQ00E-@1 1.288E-04 -3. 8S0e0 1. 00000 0. 0008
C03-2 0. G00E-01 ©.0Q0E-0l1 1.0Q@E+0Q0 2. 00000 1, 0009200 9. 0000
H20 ' @.0RQE-21 @.0QQE-0l 1.Q0QE~00 2. 0002 1. 200000 2. 00O

‘HARGE BALANCE: UNSPECIATED

SUM OF CATIONS= 1.B84E-91 SUM OF ANIONS = 9.8939E-02

PERCENT DIFFERENCE =

3. 112E+01

(ANIONS - CATICNS)/{ANIONS + CATIONS)

AR302867

J. GORE-@
2. 900E-2
9. GOQE~-9
2. BORE-2




PC VYERSION: MINTE@AZ2

.ITER

9

@I LN

NAME
ADS1TYPL
Ca+2
ADSITYP1
ADSiPSI®
ADSITYP2

"ADS1PS1@

ADSLIPSID
ADSIPSIO
ADSIPSI@

DATE OF CALCULATIONS:

TOTAL MOL
5. 800E-84
1.239E-03
6. 800E-24
6. 231E-03
2. 720E-92
3.630E-23
3. 432E-83
3.3%4E-83
3. 393E-@3

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

DIFF FXN
3. 44@E-03

1.125E-82

3. 393E-02
-4, 978E-02
3. 642E-02
-4,557E-03
-7.304E-G4
-1,.658E-0@5
-1.041E-08

4-DEC-89 TINME: 20:

LOG ACTVTY
-5. 03200

-2.44951
-7+ 03000

~-2.80237

-3. 33333

-1.54538

-1.5@333

=1.49423

-1. 49401

1

130

AR302868



PC VERSION: MINTEQAZ2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 2@: 1:49

ITERATIONS= 9: SOLID ANGLESITE PRECIPITATES

AR302869




PC VERSION: MINTEGAZ

DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 1:5@

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

@~

9
ie
11
12
13
14
13
16
17
18
19

NAME
ADS1PSI@
504-2
SD4-2
ADSITYP2
s04-2
ADSLPSI®
ADS1PS10
ADS1PSIR
ADS1PSIQ
ADSLPSID
ADS1PSIR

TOTAL MOL
3.393E-03

=4, 207E-02

-4.207E-02
2.720E-@2
-4. 207E-02
1.828E-02
1.574E-02
1. 394E-02
1.298E-92
1,274E-92
1.273E-92

DIFF FXN
-1.522E-82
7.744E-02
1. 448E+2Q
3. 374E-01
8, 999E-02

~35. 677E-02 .

-2.123E-02
-6.874E-03
-1,343E-03
-6.914E-@5
-1.861E-07

LOG ACTVTY
-1. 45401
-3.63256
-4. 63256
-1.47636
~-5.98622
-2.92953
-2. 802@9
-2, 69467
-2.83339
-2:61723
-2.61634

AR302870




PC VERSION: MINTEQAZ DATE OF CALCULATIONS: 4-DEC-89 . TINE: 20:-2: 9

ITERATIONS= 20: SOLID DIASPORE PRECIPITATES

AR302871




PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 2:12

PARAMETERS OF THE COMPUNENT MOST OUT OF BALAKCE:

.ITER HAME TOTAL MOL ~ DIFF FXN  LOG ACTVTY
20 S04-2 - -4.207E-02 -2.578E-08  -6.04807

AR302872




PC VERSIUN: MINTEWAZ DATE OF CALCULATIONS: 4-DEC-89 TINE: 20@: 2:1S

ITERATIONS= 21: SOLID CERRUSITE PRECIPITATES

AR302873




21
22
23
24
23

ID
158
460
811
478
2809
813
812
732

39
2
149
338
600

¢
460
732
470
600
149
812
811
39
282

ID

PC VERSION:

SPECIES:

SPECIES:

- Al(S04)2 -

HAME
ADS1PSIO
ADS1PSIO
ADS1PSI@
ADS1PS10
ADSIPSIO

RANME
Ca+2
Mg+2
ADSITYPL
Mn+2
Fe+2
ADSIPSIO
ADSITYP2
S04-2
Al+3
HzZO
C03-2
H+1
Pb+2

TYFE

NAME
Ca+2
Mg+2
504-2
Hn+2
Ph+2
€a3s-2
ADSITYP2
ADSITYP1

Al+3. T T

Fe+2

NAME
=febOHS04-2
H2C03 AQ
HS04 -
OH-

MgQH «

MgCO3 AQ
MgHCO3 +
MgS04 AQ
CaOH +

CaHCO3 +
CaC03 AQ
CaS04 AQ
AlQH «2

AL{OH)Z2 -

Al(QH)4 -
AlSO4 +

MINTEQAZ

DATE OF CALCULATIONS:

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

‘I'&TER

TYPE II

Lo S E. I} L BENNN. WV, V. ¥ V. ¥ ¥

Fraavrm

TOTAL MOL DIFF FXN LOG ACTVTY
1.273E-02 -2.540E-02 -2.61634
1.@15E-02 -3.977E-03 -2, 42090
9,653E-03 -1.@95E-23 -2.37763
9.512E-@3 -3.360QE-03 -2.36497

. 9.307E-@3 -5.102E-08 -2.36452
ANAL MOL CALC MOL  ACTIVITY LOG ACTVTY
1.239E-03 1.239E-03 7.126E-04 -3.14716
1.045E-03 1.Q48E-23 6.031E-04 -3,21958
6.80QE-04 8,187E-09 8.187E-09 -8. 28689
1,305E-04 1.3@4E-04 7.503E-0S5 -4.12474
5.133E-@85 S.132E-05 2.953E-05 -4.52978
9.507E-03 4.320E-03 4.320E-03 -2.36452"
2.720E-02 3,932E-03 3.932E-03 -2. 40538
4,95QE-Q2 4.461E-06 2.567E-06 -5, 59064
1.214E-@4 3.01QE-07 8.679E-@8 -7.06152
3. 650E~-22 -3, 259E-02 9.976E-01 -0. 20106
@.900E-01 1.786E-11 1.027E-11  -18.98822
1,550E-95 5.522E-02 1.514E-05 -4, 82000
9.156E-02 9.886E-23 5.688E-03 -2.24505
I - COMPONENTS
CALC MOL  ACTIVITY LOG ACTVTY GAMMA
- ——1.239E-903 0.00@7126  -3.14716 @. 575360
1.048E-03 0.0006031 -3.21958 9. 575360
4.461E-06 Q. 0000026 -5. 59064 @.575360
1.304E-04 ©0.0020750 -4,12474 9. 575360
9, 886E-03 Q.0056879 -2.24505 @. 575360
1.786E-11 0Q.0Q0000000 -1@.98822 8. 575360
3.932E-03 0.0039321 -2. 40538 1. 0000090
8.187E-29 0. 0000000 -8. 08689 1. 200020
~-3.010E-07 0.0000001 -7.06152 0. 288313
5,132E-05 0.0000295 -4,52978 9. 575360
- COMPLEXES
CALC MOL  ACTIVITY LOG ACTVTY GAMMA
3.343E-03 9. 0033425 -2, 47592 1. 000000
1.537E-04 Q.0001544 -3.81137 1.004616
3. 440E-909 0. 0000000 -8.52346 @. 870933
-3.957E-10 0. 0000000 -9, 46263 0. 870933
3.536E-11 0.0000000 -10.51147 @. 870933
5.175E-12 0.00000@0 -11.28419 1.904616
3.884E-08 0. 2000000 -7.57095 @. 870933
2.359E-07 Q. 2000003 -6, 58995 1. 004616
€.683E-12 0.0000000 -11.235@7 9. 870533
2.632E-08 0. 0000000 -7. 63965 @. 879933
8.778E-12 ©.0000000 -11.05460 1. 004616
3.451E-07 0.0000003 -6. 46003 1. 004616
5. 684E-28 0.2000000 -7.48542 2. 575360
3.439E-08 0Q.2000000 -7.52364 2. 870933
2.178E-12 0.2000000 -11.72199 2. 870933
2.411E-10 0.000000@ .= -9.67784 @.87@933
4,752E-14 0.0000000 -13,38314 Q. 870533

+ Amsra,

4-DEC-89 TIME: 20: 2:18

GAMMA
@.575360
@.575360
1. 2c0eee
@. 373360
@. 3575360
1. 000200
1. 000200
9. 373360
Q. 288313
1.000020
9. 575360
9.878933
@.3573360

NEW LOGK
0. 240
. 240
a. 240
9. 240
9. 240
@. 240
9. 020
9. 2092
9. 540
@.240

HEW LOGK
@.7%50
16.813
1.947
-14, 222
-12.051
2.922
11.517
2.218
-12.847
11.376
3.979
2.276
-3.003
-1@. 242
-23. 876
3.034
4.920

s o e

NEW LOGK
2.2401
. 2401
. 0002
. 2401
. 2401
. 290G
2. 0009
Q. 2401
2. 34021
9.@9211
3. 24081
4.8200
2. 2401

[ )

DH
@. 220
@. 000
@. 90@
2. 0e2
@. 209
2.000
0. 000
@.200
0. 00
2. 029

DH
@. p0e
-2.247
4.510
13.345
15,935
2.822
-2.430Q
1.399
14,533
1.799
4. 030
1.479
11.899

DIFF F
-9.143E-1
@. QQRE-Q
-3.39%E~1
@. 02@E-@
@.002E-Q
-9.437E-1
Q. 000E-0
@. 00QE-@
@. 222E-2
-2.9843E-1
3. @@2E-2
. 00RE-?
2. 000E-2

ARdd%s 74

2.150
2.840

-~ me



Q3300
103301
87320
SO33I0L
ra3309
FO3301
v )
@
p81400@
AA358d
pa3381
pA3302
pa3303
p@73209
233304
pA1481
1A3385
pB7321
pal4e2
91400
123301
123382
113301
113302
116000
126020
12158
111509
117320
127320
11732%

2
001483
330

ID

2622@3
ea3ea2
PEEORe

ID

215203
@46001
245002
228200
045003

QR0
2 3
047000

247000
Q15001
260000
260001

gedaa2

.’ECIES :
D

SPECIES:

SPECIES:

FeQH +
FeOHZ -1
FeS04 AQ
FeDHZ AQ
MnOH +
Mn{CH)}3 -1
MnS04 AQ
MnRCO3 +
Ph{CO3)2-2
PhOH +
Pb(OH)2 AQ
Fb(OH)3 -
Pb20H +3
PbS04 AQ
Ph3(0H)4+2
PBCO3 AQ
Ph{0OH)4 -2
Phi{S04)2-2
PBHCO3 -
HCO3 -

=fel-
=feQH2+
=Fel-

=FeQH2+ - - - -

=Fa0Pb+
=fe0Pb+
=fe0Ca+
=FeQHCa+~+
=FeS04-
=feS04-
=Fe{(JHSD4-2

NAME
H20

coz2 (g)
H+1

NAME
ANGLESITE
DIASPORE
CERRUSITE

NAME
HUNTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
HESQUEHCNITE
SIDERITE
PYRCCROITE
RHODOGCHROSIT
MNSO4
GYPSUNM
MASSICAOT
LITHARGE
PBO, .3H20

3. 704E-10
2.204E-22
1. 145E-08
~8. 494E-17
7.21SE-11
3. 999E-25
3.137E-08
5.334E-09
-4, 556E-14
8. 393E-06
"1.866E-10
1.628E-16
3. 228E-06
8.172E-06
2. 176E-12
1.911E-26
3. 730E-23
1.922E-10

- 1.618E-85

4.61QE-06
7, 065E-83
5. @13E-03
1.471E-12

—1.044E-08

- 6. 800E-24
1.271E-@2
1.130E-09

-1.018E-11

- 4, 447E-@9
- 2.136E-83

6. 999E-99

CaLC MOL
-3.239E-02
-2. 442E-02

5. 522E-82

CALC MOL

4. 40QE-02
1.210E-04
2. 425E-@2

CALC MOL

4.359QE-28
0. 00RE-81
4. 899E-07
2,52S8E-08
1. 936E-09
8. 294E-06
-8.813E-11
1.79Q@E-05
1.935E-13
1.299E-04
1.341E-06
2. 118E-06

2,591E-@8

2. 2O2EDA
Q. 0000200
8. 2020000

9. 0020000

Q. 0000000
2. 2000000
. 3002000
2. 2000000
0. 2000000
0. 2020273
. 2000000
2. 2000000
2. 2200009
Q. 0020082
2. 00002
2. 0000010
2. 2200000
0. 0023200
2. 0020140
2. 3200040
2. 0000707
2. 0050131
2. 0002000
2. 0000020
2. 0206500
0. 0127058
. 0020000
2. 2000000
2. 2020000

9. 0021358

G. 0200200

TYPE III - FIXED SOLIDS

LOG MOL

~1,487
-1.812
-1.258

TYPE IV - PRECIPITATED SOLIDS

LOG MOL

-1.357
-3.917
-1,619

TYPE V - DISSOLVED SOLIDS

LOG MOL

-27.338
-42,761
-6.31e
-7.397
-8.713
-5.081

-4,747
12.713
-3. 886
-5.873
-3.674
-5.586

i

12.835

-9.49131  ©0.870933"
-21.71681  ©.870933
-7.939@5  1.0045616
-16. 26888 i.9v4616
-10.20176  ©.870933
-24.46792  @.870933
-7.50148  1.0@4616
-8.33296  0.870933
-13.58149  0.575360
-5.13611 . ©.87@933
-9.72717  1.004616
-15.84823  0.870933
-6.03115  0.288313
-5.08563 . 1.004616
-11.90248  ©.575360
-5.99327  1.08@4616
-22.66829  @.575350
-9.95632  9.575360
-4,85327  ©.870933
-5.39630  2.870933
-4.15086  1.000000
-2.29989  1.0C0000
-9.83237  1.000000
-7.98148  1.000000
-3.16751  1.000000
-1.89500  1.000000
-8.94705  1.000000
-10.99307  1.000000
-8.35195  1.000000
-2.67044  1.020000
-8.15743  1.000000
 NEW LOGK DH
2.001 . 2.000
20.627 -@. 530
4.820 0. 200
NEW LOGK DH
7.836 -2, 150
-7, 396 24.630
13.233 -4. 860
NEW LOGK DH
29.421 . 25.76@
7.657 52,210
7.898 6.169
2.531 -2. 860
5.498 S.789
10. 437 S.328
-15,568 22,590
10. 366 2.079
-2,998 15. 480
4.854 -0.261
-13.267 16.788
-13. 068 16.380
2. 220

j12.980

R

-9.729 13.199
-31.584 30. 300
2.179 3. 232
-21.179 28.363
-10.836 14.359
-34.740 2. 00
2.212 2.170
11.660 2. 000
19. 880 0.2e0
-7.6850 2. 000
-17.122 2. 020
-28.000 Q. 030
-3. 820 @. 200
2.748 @. 200
-24.2@3 26. 500
7.238 2. 2008
-39. 459 @. 200
3.710 2. 200
13.26@ Q. 002
10.472. -3.617
-8.930 2.208
7. 290 2. 099
-8.930 8. a2
7.299 2. 090
4.710 0.000
2. 300 9. 900
-3.850 Q. 220
4,970 Q. 800
7.780@ 9. 609
7.780 2. 009
2. 75@ 2. 200
AR302875




2823083
2060004

5062083
¢ S
S@5wV04

c@15000
2215081
PA28000
P346801
10280081
1246000
203000
203220
va30e1
@1500e
215000
1046020
223001
046000
213001
003023
015002
046200

ID
813

SPECIES:

LARNAKITE
PB302504
PB403504
PRIAG2CA3
GIBBSITE (C)
PB(OH:Z2 (C)
HYDCERRUSITE
PB20(0OH}2
PB4(0H)&504
LIME
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL
ALOH3tA)
ALOHS04
AL4(0H}1Q504
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
Al203
DOLOMITE
EPSOMITE

NAME
ADS1PSIO

TYPE VI

5. @28E-91 . A. 143
1.292E-04 -3.889 -10. 841
3. 168E-29 -8, 499 -22. 845

. 9.2%93E-11 =10, 027 -11.582
1.383E-02 -1.859 . -9.254
8. 822E-22 -1.054 -8. 447
2. 434E-02 -1.614 17. 460
3.861E-12 -11. 413 -26. 200
1. 749E-07 -6.757 -21.100
S, 14SE-28 -27.288 -33.780
1.457E-17 -16.835 -23. 327
1.362E-07 -6.866 -12.215
1.385E-16 -15. 858 -22.278
1.151E-@9 -8.924 -28. 827
9, 707E-18 -17.013 -38.226
2.758E-94 -3.559 -10, 955
2. 493E-05 -4, 603 3.230
4, 494E-29 -8, 347 -22.700
6. 594E-05 -4, 181 4,557
1.342E-06 -5.872 - 8.263
9.921E-19 -18.@03 -10.211
1.662E-02 -1.779 -9,176
1.195E-11 -10.923 -17.341
1.97@E-06 -5. 706 8. 430
6.3513E-03 -8.186 -22.980
3.025E-12 -11.519 16. 824
2. 411E-07 -6.618 2,200
- SPECIES NOT CONSIDERED
CALC MOL LOG MOL NEW LOGK
4, 320E-03 -2.365 2. 000

26. 430
22,800
13.999
Q. 000
Q. 000
2. 0o
46. 265
30.690
24, 846
36. 133
78. 360
89. 289
27.045
2. 000
2. 200
3.769
2.615
28.742
28. 130
25. 849
2.585
2. 090

- 8.290

'2; 820

DH

2. 000

AR302876




PC VYERSION: MINTEQAZ

DATE OF CALCULATIOHNS:

PERCENTAGE DISTRIBUTION OF COMPONENTS

@

g+2

DSLTYPL
*2

o+

DS1PSI0

DS1TYP2

4-2

1+3

20

13-2

+2

)4

5@ Ca+»2
580 MNg+2
/@ Mn+2
8@ Fe+2
32 . 504-2.
2@ Al+3

NAME

100.0
100. 0
120. 0
100. 0
100.0

52.7

7.2
133.6

14.3
12.3
18.4
45.7

7.9

60.9
38.9

76.2
14.4
8.7

8.6
16@.4

-87.86
9.2
2.6

1.2
11.3
212.1

42. 4

2.9
S54.5

PERCENT
PERCENT
PERCERT
PERCENT
PERCENT

PERCENT
PERCENT
PERCENT

PERCENT
PERCENT
- PERCENT
PERCENT
PERCENT

PERCENT
PERCENT

PERCENT
PERCENT
PERCENT

PERCENT
PERCENT

PERCENT
PERCENT
FPERCERT

PERCENT
PERCENT
FERCENRT

PERCENT
PERCENT
PERCENT

BOUND
BOUND
BOUND
BOUND
BOUND

BOUND
BOUND
BOUND

BOURD
BOURD
BOUND
BOUND
BOUND

BOUND
BOUND

BOUND
BOUND
BOUND

BOUKD
BOUND

BOUND
BOUND
BOUND

'BOUND
BQUND
BOUND

BOUND
BOUND
BOUND

DISSOLYED

MOL/KG

1.239E-03
1,04%9E-03
1. 305E-04
S. 133E-0S
1.328E-05

--..—3.950E-27

PERCENT

100.0

100.@
19¢.9
120.@
2.0
2.3

AMONG

IN SPECIES

IN SPECIES

IN SPECIES

IN SPECIES

IN SPECIES
SPECIES
SPECIES
SPECIES

IN
IN
IN

IN
IN
IN
IN
IN

SPECIES
SPECIES
SPECIES
SPECIES
SPECIES

IN
IN

SPECIES
SPECIES

IN
IN
Ik

SPECIES
SPECIES
SPECIES

SPECIES
SPECIES

IX
IN

IN
IN
IN

SPECIES
SPECIES
SPECIES

SPECIES
SPECIES
SPECIES

IN
IN
IN

IN
IN
IN

SPECIES
SPECIES
SPECIES

4-DEC-89 TIME: 20: 2:27

dissolved and adsorbed gpecies

# 150
# 460
#8116000
¥ 479
# 289

#8123302
#8116000
#8126000

4 812
#8127321
#8123302
#8126000
#8127320

#3127321
#8127320

# 39
# 303320
# 303321

#8116020
#8126000

#33014e1
#6001402
#3301400

#8123301
#811609d
#81260090

¥ 600
#81le000
#8126000

SORBED

MOL/KG

1.140E-09

@.0090E-21
Q. 2Q0E-21
0. 09QE-21
5.478E-@3

@. CRQE-01

PERCENT

Ca+2
Mg+2
=Fe0Pb+
Mn+2
Fe+2

=feQH2+
=FePb+
=fe0Pb+

ADSITYP2
=fe(HS04-2
=fo0H2+
=felPb+
=fe504-

=fe0HS04-2
=fe504-

Al+3
AlOH +2
AL(OH)Z +

=FeOPb+
=feQPb+

H2€C03 AQ
PHHCO3 ~
HCO3 -

=fel-
=Fe0QPb+
=falPb+

Pb+2
=FelPb+
=feQPb+

PRECIPITATED

MOL/KG

2.00QE-01
2. DOCE-B1
2. 000E-Q1
2. 909E-0Q1
4.400E-82

T 1.21QE-84

99.7

0.2
2.9
2.9
2.9
88.9

PERCENT

AR302877



14@ C€03-2.. - . "711.755E-04 0.7 ©.000E-21 2.0 2. 425E-02 93.3
33@ H+1 3. 164E-24 -5.3 -6.3@7E-23 105.3 @. gaQE-al 2.2
0@ Phe2 9. 926E-03 le.8 1.339E-22 14.6 5. B820E-02 74.5

CHARGE BALANCE: SPECIATED
. SUM OF CATIONS = 4.316E-0@2 SUM OF ANIONS  8.9035E-03

FERCENT DIFFERENCE 6.379E+01 (ANIONS - CATIONS)/(ANIONS + CATIOHS)

HONCARBONATE ALKALINITY . 0.@02E-0Q1

IONIC STRENGTH = : 2.000E-02
ses2ee DIFFUSE LAYER ADSORPTICON MODEL s#+wrsws

=+#* Parameters For Adsorbent Number 1 #xsx»

Electrostatic Varisbles: psi@ = 8.135937 - s8ig@d = @.126334
psib = 0.0000a0 sigbh = 0.000002
pasid = 0.000000 sigd = 0Q.020020

Adsorbent Concentration (g/l): 12,100
Specific Surface Area {(sq. meters/g): G02.0Q

AR302878
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PC VERSION: MINTEQAZ2

ID #
@o0
3000
6203201
6015000
Se15000
3046000
2003021
20460009
3915021
2003292
5815002
6046000
20032e3
30083000
5015081
5015083
5046001
5046002
6028000
5946283
5028000
2847003
5047200
6047000
3060020
2060000
291
2002
S506@2al
6060000
6060001
6060002
5062002
606803
2060004
5060003
206003
6060004
2915000
2@15e01
2028000
2046001
30250e1
3046002

NAME
ALOHG(A)
ALCHS04
AL4{(0OH) 10504
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
DIASPORE
DOLOMITE
EPSOMITE
GIBBSITE (O
Al203
GYPSUNM
HUNTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
KESQUEHOKITE
SIDERITE
PYROCROITE
RHODOCHROSIT
MNSC4
CERRUSITE
MASSICOT
LITHARGE
PBO, .3H20
PB20C03
LARNAKITE
PB302504
PB403504
PB302C03
ANGLESITE
PB{OH)Z (C)
HYDCERRUSITE
PB20(0H)2
PB4{0H)6504
LIME
PORTLANDITE
WUSTITE
PERICLASE
HERCYNRITE
SPIMEL

DATE OF CALCULATIONS:

Sat. Index
-3.959
-4, 603
-8.347
~-4,18%
-5,872

-18. 003
-1.779

-10.823 - -

-5.786
0. goe
-11. 319
-6.518
-1.859
-8. 186
-3. 886
-27.338
-42.761
-6.310@
~7.397
-8.713
-5.081
-10. @55
-4.747
-12.713 .
0. 000
-5. 873
-5.674
-3.586
~-5.583
-@. 259
-3, 889
-8. 499
-1@. 027
2. 000
-1. 254
-1.614
-11.413
-6.757
-27.288
-15.836
-6. 866
-15. 858
-8,924
-17. @13

baturation indices and stoichiometry

i B Rl T T T T i T T o I i T e T e T e T T e T e T T T o S S

of all minerals

4-DEC-89 TIME: 20: 2:28

Stoichiometry (in parentheses) of each component

1.00@) 38 «
-1.000)330a
12. 2005330

1.000)150

1.000)135@
-2.20@)330
-3.280)330

1.00@)450

1.00@)15@
-3. 20@) 330

1.008)15@

1.0083) 458
-3.000)330
- 2.080) 3@

1.000)159

3. 02014560

5. 0001460

1.080) 458

1.000)282

1.8@8}4ce

1.0091280
-2.000)330

1.2001470

1.0001470

1.00036@0
-2.923)339
-2, 009330
-2.000)330
~-2.00@)330
-2, 200)330
-4, 00@)3:30
-6, 0@ )33
-4.00@) 330

1.000)600
-2. 2001330
-2.000)33
-4.002)332
-6. 00@) 338
-2.00@)330
-2.0ee)33e
-2.000)330
-2. 0001330
-8.009)332
-8.000:)330

LT T e T T T T T T e T T T T e T T e T e T e T T . P S A . . T ety

3.ee8y 2
1.089) 3@
4.000) 30
1,000)732
1.000)140
2,0001460
1.000) 30
2,000 2
1.220)140
1.000) 30
1.200)460
1.200)732
1.000) 30
3.90@) 2
1.9@81732
1.200)1592
4.000)140
1.200)140
1. 0001732
1.002)14@
1.000)140
1.009)472
1.000)140
1,000)732
1.200)140
1.000)600
1, 000)600
1.0e9)c00
2.000)600

. 2.000)600

3. 020)600
4.000)600
3. 000)c00
1.9003732
i.0802)6028
3. 000)500
2, 0021600
4. 008600
1.000)150
1.000)130@
2.947)280
1.000)460
1, 0001280
1.000:460

{
{
{

-3.000)330
1.80@1732
1.200)732

1.0003140
2.002y 2
-2. 0003330

2.008) 2
2.0020)140
7.00@) 2
3.009) 2
-5. 2901330
2.009) 2
4.009)140
-2.000)330

7.0y 2
3.¢eQ) 2

2.000) 2

i.9e@)
1, 000}
1.33@)
1.e00)
1.000)732
1. 0001732
1.00e)732
1.220)140

[NV IV N 8 )

2.008) 2
2.000)140
3.000) 2
1. 000)732.
l.20@) 2
2.208) 2
l.¢00) 2
1.0 2
2.900) 30
2.028; 30

€
{

(

€

— e,

l.00@) 2
1@.@00) 2

5.009) 2

6.90@) 2

1.0081140
1.0002) 2
2.000) 2
3.000) 2
2.000) 2

2,000 2

6.000) 2

4. 000)
4.200)

[ VI8

AR302879




PC VERSION: MINTEGQAZ2 DATE OF CALCULATIONS: 4-DEC-89 .TIME: 20: 2:39

UNB3 CER BATTERY _ - )
DSORPTION, pH=S.56, pCO2=.@@35atm, ION STR=.02, ALLOW ALL SOLIDS

- P e s i o e e i B T .o B A MR TR ek e o e U e o ke ol M A ke A S L o M e - e

Temperature (Celsius): 16.6@

Units of concentration: MG/L

Ionic strength: 0.0620 molal; FIXED

If specified, total carbonate\concenfration represents total inorganic carban.
Do not automatically terminate if charge imbalance exceeds 30%
Precipitation is alloved for all solids in the thermodynamic database and
the print aption for solide iz set ta: 1

The maximum number of iterations is: 200

The method used to compute activity coefficients is: Davies egquation
Intermediate cutput file : .

Adsorption medel: Diffuse Layer

Humber of adsorbing surfaces: 1 . . o

ok A e e L U . e ol L ot okl e . M o R A . T . 200

12,100 500.00 0.000 0.000 81 B o
152 4.850E+01 -3.64
460 2.490E+0Q] ~1.76
732 4,644E+93 -3.53
330 2.776E-@83 -5.36
608 1.853E+24 -7.00
813 ©.000E-01 @.20
B12 2.720E-02 -3.42
8l1 6.800E-d4 -3.0@3

30 3.200E+2d -3.93

P 2.8QQE+09 -4, 30
4790 7.00@E+Q@0 -3. 89
142 0Q.00QE-01 @.00

H20 HAS BEEN INSERTED AS A COMPONENT

3 2 - e R
29l403 2@.61359 ~9.5308
33e 5.5600 &. 0000
6 1 Cee S e et i
813 0. 00a0 0. 2209 . : - -
2 12 . e i e LT Lo Lo e e
123301 =feD- . @.0000 -8.9300 0.9000 0Q.000-1.00 0.00 0.0 0.0020

.00 3 1.90@ 812 -1.000 330 -1.002¢ 813 9.000 @ Q.000 O ©.000 O
2.090 @ Q.000 QO 0Q.000 QO 0Q.000 O Q.000 @ Q.0200 O

.00 @ ©.200 © 0.000 O

1123382 =fe0H2+ 9. 0aea 7.29090 2.000 0.00¢ 1.00 .00 Q.20 0.Q009
.00 3 1.000 812 1.000 330 1.000 813 @.000 O 2.00¢ 0O 0.900 0
2.22¢ © ©0.000 0 2.000 02 ©Q.000 2 Q.200 @ ©Q.200 @

9.000 2 0.2%290 @ 0.000 0@ , -

1113301 =FeD- 0.0000 -8.93020 0.000 0Q.000-).00 0.092 0.0 0.2000
.20 3 1.900 811 -1.900 330 -1.2Q0 813 0.00¢ @ 0.000 @ 0Q.000 O
B.000 @ 0.000 QO 2.000 @ 0.000 0 O0.200 O 0.000 Q@

gza @ @.200 @ 0.208 O
3179502 =FeQH2+ - - -0.0000  7.2900 ©.000 0.200 1.00 0.00 0.02 0.0000
7,80 3 1.000 811 1.000 330 1.000 813 ©.000 © 0.000 0 0Q.000 O
2.000 © 0.000 © 0.000 © ©.000 O ©0.000 © 0.000 O 12880
2.000 @ 0.000 2 0.000 RR3
1116900 =FeQPb+ 2.0000  4.7100 ©.000 0.000 1.0 .00 0.00  0.000Q

1

2AS .t 200 01 ol 208 200 .00 010




! e odehe

W U Wi ') Y wug (7] i Y [7] W WK [7] W R 7]
2.200 0 0.000 Q@ 0.200 @
3126000 =feQPb+ 2. 2000 2.3000 0.000 0.002 1.00 .00 2.20 2.2002
2.0 5 1.000 812 -1.00@ 330 ~1.00@ 813 1.000 6Q0@  1.Q00 2 2.000 ©
2.000 0 ©9.000 @ Q.000 O 0.000 Q@ 0Q.000 O Q.000 O
’ee @ 0.000 @ 0.000 @
31968 =felCa+ 2.0080 -5.8508 0.000 0.000 1.00 2.00 0.00 ©.QQ2Q
2.00 4 1.000 812 -1.000 33¢ 1.000 813 1.000 150 @.000 @ Q.020 @
2.00¢ ¢ 090.000 @ Q.000 © 0.09¢ Q@ Q0.009 Q@ 0Q.922 Q
2.000 @ 0.900 @ 0.900 @
311150@ =FeDHCa++ 0. 2000 4.9700 ©0.000 0.000 2.0C 2.00 2.02 9.00@0
2.00 3 1.000 811 1.000 150 2.000 813 ©2.000 Q@ 0Q.000 @ ©Q.000 O
2.000 0 ©2.000 @ 0.000 @ 2.002 @ Q.900 @ 0.00¢ O
2.002 0 ©@.00¢ @ Q.000 @
3117320 =FaS504- - 9.0000 7.7809 2.000 ©.000-1.00 0.20 0.00 0.0000
2.00.5 1.000 811 1.0€0 33¢ -1.000 813 1.000 732 -1.¢00 2 9.008 @
2.206 @ 0.000 Q@ 0.000 © Q.000 ©O 2.006 ©@ Q2.000 @
2.000 @ 0.008 0 0.000 @ .
3127320 =feS04- 0. 0000 7.7800 ©.000 0.000-1.00 2.00 0.00 .00@0
2.00 5 1.000 812 1.000 330 -1.000 813 1.000 732 -1.00¢ 2 @.0080 O
2.000 @ 0.920 Q0 ©2.000 @ 02.000 O Q.000 @ Q.000 @
P.202 @ ©0.00¢ Q0 ©@.000 O .
8117321 =FeQOHS04-2 . @.0000 2.7900 ©.900 0.000-2.00 0.00 Q.00 O.0000
2.00 4 1.000 811 -2.000 813 1.000 732 -1.000 2 0.000 @ 0.000 @
2.00¢ © 0.000 Q@ 0.000 @ 0.000 Q@ Q.00 @ 2.000 O
2.000 2 0.00¢ 0 0.000 2
31.21 =feQHSD4-2 . ©.2000 0.7500 ©.000 ©.000-2.00 0.00 3.00 0Q.0000
.94 1.000 812 -2.000 813 1.000 732 -1.000 2 0.00¢ @ 0Q.20¢ @
2.000 9 Q.000 Q@ 0Q.900 Q@ 0Q.902 @ Q.000 © ©Q.000 O
2.006 © Q.00 QO ©2.000 @
[NPUT DATA BEFORE TYPE MODIFICATIONS
ID HAME ACTIVITY BUESS LOG BUESS  ANAL TOTAL
15@ Ca+2 . . _ _2.29iE-04 -3.640  4.85QE+@1
460 Mg+2 .~ . 1.738E-02 -1.760  2.4SQE+@1
732 S04-2 ' 2.818E-04 -3.550  4.644E+03
330 H+l 2. 754E-06 -5,56@ 2.776E-83
600 Pb+2 1. 0@QE-07 -7.00@ 1,853E+04
813 ADSIPSI® 1. 0POE+00 0.200 Q.000E-01
812 ADS1TYPZ 3. 802E-24 -3.428 2.720E-@2
811 ADS1TYPL 9, 333E-86 -5.938 ©6.B800E-04
3@ Al+3 - =~ 1,17SE-04 -3.930  3.200E+00
280 Fe+2 5. 012E-@5 -4.300 2.80Q0E+00
47@ Mn+2 1.288E-04 -3.890  7.Q00QE+00
14@ C€03-2 . 1.0QQE+0@ 2.000 Q.00QE-21
2 Hz20 1. CORE+20 2.000 ©.QORE-Q1 ﬁR39288?
1D NAME ANAL MOL CALC MOL  ACTIVITY LOG ACTVTY GAMMA HEW LOGK
150 Ca+2 4.85QE+@1 @.000E-01 2.291E-94 -3. 64000 1. 000200 2. 0200
W52 Mg+2 2.4950E+Q01 ©.0@0E-01 i.738E-02 -1.76000 1. 200000 0. @0e0
32 S04-2 4.644E+03 0@.0QQE-01 2.818E-04 -3.55000 1. 200000 2. 0000
33@ H+1 2.776E-03 Q.0QQ0E-@1 2.7S54E-06 -5.56000 1. 200000 5. 5600
E0@ Ph+2 1.853E+04 0.00QE-21 1.0Q0E-07 -7. 30000 1. 090000 0. 2020
813 ADSiPSI® 2.000E-21 ©.0Q00E-01 1.QQ0E+QQ 2. 20200 1. 200029 0. 2000
812 ADS1TYP2 2.720E-02 0.Q0RE-91 3.802E-04 -3, 42000 1. 200000 0. 2000
811 ADS1TYP1 6.3800E-24 0.0Q0E-@1 2.333E-@6  _-5.03000 1. 000000 2. 2000
30 Al+3 3.200E+00@ ©.00Q0E-91 1.175E-@4  -3.93000 1. 020000 2.0000

DIFF F
2. 000E-@
@. 0ORE-®
®. 00eE-0
@, 2eeE-@
. 00QE-Q
@. BORE-0D
@. Q0QE-@
2., OYRE-D

0. 002F -2 B




280 retves TTTZCEOUETUE 0. 000Ul 3.0LLL-YD T S4. SUUGE . L. GYGVOY . W0 Y. OUoE -
473 Mn+2 7.000E+00 0. Q@RE-@1 1i.288E-04 -3. 89802 1. 2902020 Q. gPeR 2. 2QRE-¢
148 (CD3-2 0. 0QQE-21 02.0QQ0E-21 1.Q000E+00Q @.00002 _ 1.p00000 . Qpee Q. 20QE-2

2 H2O . 9.@2QE-21 Q.020E-0l l.O0GOE+Q? 2.000C0 1. 200000 0. 8200 2. Q@0E-¢

.CHARGE BALANCE: UNSPECIATED
SUM OF CATIONS= 1.884E-21 Su¥ OF ANIDNS = 9.89%9E-02 ' wE

PERCENT DIFFERENCE = 3.112E+01 (ANIONS - CATIONS)/(ANIONS + CATIDHS)

AR302882
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PC VERSION: MINTEQAZ

————

DATE OF CALCULATIONS: 4-DEC-89 TIME: 2@: 3:21

PARAMETERS OF THE COMPONENT NOST OUT OF BALANCE:

.ITER
2

N0 U N e

NAME
Al+3
Al+3
504-2
ADSITYPZ
ADS1IPSI@

" ADSiPSIQ
“ADS1PSIQ

ADSLIPSIO
ADS1PSIO

- TOTAL MOL

1.214E-04
1.214E-04
4. 95QE-02
2. 720E-02
6. 370E-23
5. 302E-03

 5.85SE-03 _
4, 984E-03

4.981E-03

DIFF FXN
2.710E-03
3. 921E-04
4.532E-01
8.947E-02
-3. 878E-02

-6.208E-03

-1.333E-83
-4, 86ZE-03
-8.111E-@8

LOG ACTVTY

-3.93020
-4.9300Q0
-1.73432
~3.19182
~2.02120
-1.863546
-1, 823516
-1.81325
-1.81279

AR302883




PC VERSION: MINTEQAZ DATE OF CALCULATIONS: 4-DEC-89 TIME: 20:‘3:40

\

’ ITERATIONS=  9: SOLID ANGLESITE PRECIPITATES

AR30288L
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PC VERSION: MINTEQAZ2 DATE OF CALCULATIONS: 4-DEC-89 TINE: 20: 3:42

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

.ITER NANE TOTAL MOL  DIFF FXN  LOG ACTVTY
9  ADSIPSIO 4.981E-03 -1.930E-02  -1.81279 ~
10 ADS1PSIOQ 1.351E-03 9.482E-02 — -0.81146 :
11  ADSIPSIO 4.973E-03 8.316E-02  -1.81146 -
12 . ADSiPSIOQ 1.S95E-02 -2.053E-02  -2.81146
13 S04-2 -4.207E-02 -1,880E-01  -6.54264
14 S04-2 -4,207E-02 -7.838E-02  -6.30388
15  So4-2 =4.207E-02 -2.681E-02  -6.11320
16 ADSLTYP1 6.880E-04 1.349E-@4  -8.74018
17 ADSLTYPL 6.800E-04 1.193E-85  -8,77217
18  ADSLTYP1 6.800E-04 1.16S5E-07  -8.77544
19 ADSITYP1 6.800E-04 1.144E-11 _ -B.77547

AR302885
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PC VERSION: MINTEQAZ2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 4: 1

ITERATIONS= 2@: SOLID DIASFORE =~ PRECIPITATES

AR302886
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PC VERSION: MINTER@AZ2  DATE UF CALCULATIDONS: 4-DEC-83 TINE: 28: 4: 3

PARAMETERS OF THE COMPONENT MOST QUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTYTY
20 S504-2 -4.207E-02 -6.205E-09 ~3. 94960

AR302887
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PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 4: 7

ITERATIONS= 2l: SOLID CERRUSITE PRECIPITATES
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PC YERSION: MINTEQAZ DATE OF CALCULATIONS: 4-DEC-89 TINE: 20: 4:1@
?ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:
ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
21 ADS1PSIQ@ 1.529E-92 -4.951E-01 -2.77488
22 ADS1PSI® 8. 164E-03 -2.Q46E-21 -2.23353
23  ADS1TYP2 2.720E-02  4.674E-22 -2. 13475
24  ADSIPSIO 5.596E-23 -~3.418E-02 -1.911086
25  ADSLPSI® 4.875E-03 -1.14B8E-02 -1.79469
26  ADS1PSIe 4,461E-03 -2.614E-03 -1.72012
27  ADSLPSI@ 4,324E-03 -2.21@E-04 -1.69411
28  ADS1PSI®@ 4,311E-23 -1.765E-06 -1.69162
29  ADSiPSIO@ 4,311E-03 -1, 1SQE-10 -1.6916@

Ib NAME ANAL MOL CALC MOL  ACTIVITY LOG_ACTVTY GAMNA NEW LOGK DIFF F
150 Ca+2 1.239€-03 1,228E-03 7.068E-04 -3, 15073 9.57535@ 0.2401  1.042E-1
460 Ng+2 1.049E-03 1.B41E-03 5.S588E-04 -3.22272 2. 575360 2.2491  0.000E-@
811 ADSiTYPL 6.800E-24 9.554E-29 9, 554E-09 -8, 01981 1.0000020 @.990@ 1,781E-1
470 MNn+2 ~ 1,305E-04 1.295E-Q4 7.45QE-05 -4, 12786 2.57536@ 2.2401 ©@.000E-C
28@ Fe+2 S.133E-@¢5 S5.099E-85 2.533E-05 -4,53262 0. 575360 @.2401  9.53SE-2Z
813 ADSIPSI® 4.311E-@3 2.034E-02 2.034E-@2 -1.69160 1. 000000 0.0080 -1.054E-1
812 ADS1TYPZ 2.72@E-82 4.876E-@3 4.076E-03 -2.38981 1. 000060 2.0000 0.00QE-Q
732 S04-2 4,950E-02 1.347E-04 7.751E-05 -4, 11064 2. 575360 @.2481 ©@.000E-2

30 Al+3 1.214E-04 1.814E-@9 5.230E-10 -9, 28152 0.288313 @.5401  0,Q00E-¢

2 Hzo -7.@62E-23 -4.232E-02 9.976E-01 -0. 00106 1. 000000 2.00i1 -6.437E-1

142 C03-2 @.0QQE-91 5.393E-1@ 3.103E-10 -9, 50822 2., 575360 2.24@1  Q.Q0QE-C

33¢ Hel 2.820E-06 7.987E-02 2.754E-06 -5, 56000 2. 870933 5.5600 -1,355E-Z

600 Pb+2 9. 156E-902 3.274E-04 1.883E-04 -3, 72505 @. 575360 2.2401 0.000QE-¢
QPECIES: TYPE I - COMPONENTS

ID NAME CALC MOL  ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
150 Ca+2 1.228E-03 0. 0007068 -3, 15073 9. 375360 0. 240 0. 00@

460 MNMg+2 © 1.041E-03 ©.0005388 -3.22272 9.57336@ _ @. 248 ¢. 000
732 S04-2 " 1.347E-94 2.0000775 -4. 11064 2. 575360 Q. 249 2. 200
478 Mn+2 1.295E-24 ©.0000745  -4.12786  0.575360 . 0.240 2. 200
60@ Pb+2 3.274E-24 0, 0001883 -3.725@5 8. 575368 2. 240 2. 200
140 €03-2 - " 5.393E-10 0.0000000 -9, 50822 ?. 575360 9. 242 2. 000

812 ADSITYP2 4.Q076E-23 Q.0040756 -2.38981 1. 202000 0. 200 2. 200
811 ADS1TYP1 9.554E-29 0. 0002000 -8.@1981 1. 220000 2. 009 0. 00@

30 Al+3 1.814E-09 0.0000000 -5, 28152 9.288313 9. 540 2. 000

288 Fe+2 5.099E-05 0.0000293 -4.53262 9.575360 0. 240 @. 000
SPECIES: TYPE 1II - COMPLEXES

iD NAME CALC MOL  ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH

127321 =feOHSD4-2 4.719E-03 0.0047186 -2.32619 1. 000000 @. 790 Q.22
301481 H2C03 AQ 1.537E-94 0.0001544 -3.81137 1.204616 16. 815 -2.247
3@732@ HS04 - 1.89QE-08 0.0000000 -7.78346 @. 879933 1.947 4,910
300028 OH- 2.175E-09 0.0000000 -8.72263 2. 879923 -14.222 13.345 )
583320 MgCH » 1.925E-10. 0. 0000000 -9.77461 2. 870933 -12.051 15.935
501400 MgCO3 AQ 1.552E-10 0. 20¢0000 -9, 80724 1. 004616 2.922 2.022
MNG1  MgHCO3 + 1.682E-37 0.0000001 -6. 83409 @. 870933 11.517 -2. 430
20 MgS04 AQ 7.672E-¢6 0.0000077 -5.11309 1.004616 2.218 1,399
CaOH + 3.642E-11 0.0000000 -1@.45864 9.872933 -12, 847 14.335
21400 CaHCO3 + 1.435E-07 @, 0000021 -6.50322 2. 879933 11.376 1.790
@14@1 CaC03 AQ 2.629E-10 Q. Q000008 -9.57817 1.004616 3.079 AR 34 %@ 84
CaS04 AQ 1.@34E-@5 0.2000104 -4.98360 1.004616 2.276 1.
AlLOH +2 - © 1.882E-@9 @.0000000 -8. 96542 2. 575360 -5. 003 11,899
AL(NH)? « A. P57R-09 0. AROOHAD 5. 26304 A.A709% B4 o oee




3.3
307328
307321

323383
2803300

2803301
2897320
2 Q2
4 aa
4703381
4797320
4701400
6001480
5003300
5903301
Se@33e2
50033e3
6007320
003324
5201481
5803305
5007321
5021402
3301408
3123381
3123382
8113301
5113302
1116000
1126000
11210500
1111500
1117329
|1 G20
L I 21

ID

2
301403
330

ID

26003
203002
PG@@GG

ID
31593

SPECIES:

SPECIES:

SPECIES:

ALlug
AlS04 «
Al1(504)2 --

AL(OH)3 AGQ
FelOH + :

Fe(H3 -1
FeS04 AQ
FelHZ2 AQ
¥n0OH -+
Mn(OH)3 -1
MnS04 AQ
KnHCO3 +
PRICO3YZ-2
PbCH ~
Pb(CH)2Z AQ
Pb(OH)3 -
Fb20H +3
PbS04 AQ
Pb3(0H)4+2
PbCO3 AR
Pb(0OH)4 -2
Pb{(S504)2-2
PBHCO3 +
HCO3 -

=fe0- - - -

=feQH2+
=Fe(-
=FeQHZ+
=FeQPb+
=felPb+
=felCa+
=FeQHCa+~+
=FeS504-
=feS04~
=FeQHS04-2

NAME
H20
€02 (g)
H+l

NAME
ANGLESITE
DIASPORE
CERRUSITE

NAME
HUNTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
NESQUEHONITE
SIDERITE
PYROCROITE
RHODOCHROSIT
MNSO4
GYPSUN

The AT AL

4.387E-11
2.611E-13
2.473E-09
2.022E-09
3.634E-20
3. 436E-07
2.549E-13

- 3.937E-192

6. 441E-23
9. 4Q6E-@7
2.91QE-08
31.376E-12
1.527E-06

" 1.866E-10

8. 949E-16
1.945E-@8
8.172E-26
7.204E-14
1.211E-@8
1.127E-21
5. 8@4E-09
2.925E-086
2.533E-03

- 8. 546E-85

4.452E-93

- 2. 004E-1@

1.944E-08
6. 800E-04

-1, 128E-02
© 3. P@5E-028

2.65Q@8E-10
6. 9S6E-Q9
2.384E-@3
1. 186E-0@8

CALC MOL

-43 232E_92
-3.741E-02
- 7.5987E-02

CALC MOL

4, 203E-02
i.214E-04
3. 723E-02

CALC MOL
3.705E-22
4, 205E-36
1.469E-05
7.3587E-07
5. 806E-08
2. 489E-04

- 2.542E-09

5. 367E-04
5. 8@2E-12

3. 891E-@3

. GO

2. 00000086
2. 0000000

- . 0000200

2. BR2Q20d
9. 2000000
2. 9000023
@. 0oe0eo0
Q. 2900000
0. 2022000
9. 0220009
2. 0000000
2. 2000200
2. 0000013
@. 0000090
Q. 2020020
0. 2000000
9. 0028082
¢. 0oooc0R
2. 3202019
2. 20000020
9. 0002000
Q. 0000226
0. 0020221
2. 20008535
2. 0044524
0. daRoee
2. 2020060
2. 0006800
2.0112845
2. 0200000
0. pRdveoR
9. paRoRed
9.0023835
9. cov0eae

TYPE 111 - FIXED SOLIDS

L.OG MOL

-1.373
~1. 427
~1.@98

TYPE IV - PRECIPITATED SOLIDS

LOG MOL

~1.376
-3.916
~-1.429

TYPE V - DISSOLVED SOLIDS

LOG MOL

-21.431
-35. 376
-4, 833
-6.120
-7.236
-3. 624
-8.578
-3.270
11.236

TN [= =] e Q7 W Ddd
-1@. 41784 @.870933
-12.64314 @. 870933

-8. 60470 1.004616

-8.735414 @. 870933
-19.49964 ~ 0.870@933

-6. 46189 1.004616
-14,59171 1. 004616

-9, 46488 0.87@933
-22.25104 9. 87@933

-6. 02461 1.004616

-7. 59608 ©. 870933
-12. 10149 2. 575360

-5,87611 9. 870933

-8,72717  1.004616
-15. 10823 2. 87@933

-8.25115 2. 288313

-5. 8569 1.004616
-13. 238248 9. 575360

-5.99327 1. 004616
-21. 18829 @. 575360

-8. 47632 9. 575360

-5, 59327 9. 870933

-4, 65630 0. 87@933

-4, 06821 1. 000000

-2.35141 1. 000002

-9.69821 1.00020@

-7.98141 1. 000000

-3.16752 1. 200000
-1.94752 1. 200000

-7.52214 1.000000

-9, 58373 1. 000000

-8.21779 1. 000000

-2.58779 1. 202000

-7.95619 1. 000000

NEW LOGK DH
2. 001 2. 200
20. 627 -9.530
5. 560 0. 000
NEW LOGK DH
7.836 -2.150
-7.396 24,630
13.233 -4. 860
NEW LOGK DH
29. 421 . 25.76@
7.657 52.210
7.898 6.169
2.531 -2. 860
5. 498 5.789
10. 437 5.328
-15.568 22.590
10, 366 2. 079
-2.998 15. 480

3.0834 2,150
4.920 2.840
-16.202 B. 0B0
-9.72@ 13.199
-31.584 30. 300
2.179 3. 230
~21.179 28,565
-12.836 14,399
-34.740 9. 200
2.212 2.178
11.660 @. 900
18. 888 0. G2
-7.65@ Q. 000
-17.122 Q. 200
-28. 000 9. 223
-3. 820 2. 000
2.748 0. 000
-24.203 26,500
7.238 . 200
-39, 459 @. 90a
3.71e D.200
13.26@ @. 200
10. 472 =3.617
-8.930 9. 900
7.250 2. 200
-8.93¢ 2. ¢0e
7.290 @. 602
4.710 0. 000
@. 300 9. 000
-5. 850 9. 002
4,970 2. 009
7.788 Q. 000
7.7808 2. 202
@.799 @. 200
AR302830




2@6000@ MASSICOT !.5415-& — -g.&s'/d —L.s.z"b-/ - J.Ibﬁ./w . iﬁﬁ

2062001 LITHARGE 2.118E-26 -5.674 -13. 968 16. 388
2060002 PBC, .3H20 2.591E-06 -3. 586 -12,588 e. 200
3@6QQ@@1 PR2QCQ3J 2.613E-026 -5.583 2. 256 11. 4602
306000@¢ LARNAKITE 5. 028E-91 -@.299 @. 143 6. 440
@60001 PB30Q2S04 1.292E-04 ~-3. 889 -1@. &41 20.750
S0e2ed2 PB403504 3. 168E-09 -8. 499 -22. 843 35.Q70
3602 PB302C03 8. 395E-11 -10. 027 -11.3582 26.430
28w39e3 GIBBBITE (O) 1,383E-22 -1.859 -9, 204 22,800
2060004 PB(OH)2Z2 (D) 8.822E-82 . -1.054 -8. 447 13.992
7060083 HYDCERRUSITE  2.434E-02 -1.614 17. 4690 @. 220
2068905 PB20(0OH)2 3. 861E-12 -11.413 -26. 200 2. 600
5060004 PB4(0H)&6S04 1.749E-07 -6.737 -21.100 2. 000
2@1500@ LIME 1.542E-26 -253.812 -33.780 46,265
20150@1 PORTLANDITE 4, 363E-156 -13.36@ -23.327 30. 650
20280@@ WUSTITE 4.089E-26 -3.388 -12.215 24.845
2846081 PERICLASE 4, 133E-15 -14,382 -22.278 36. 135
328201 HERCYNITE 3. 573E-08 -7. 447 ~28. 827 78.360
946000 SPINEL .2.91QE-16 -15.936 -38. 226 89. 089
2003800 ALOH3(A) 2.758E-04 -3.5359 = -18.9535 27.345
50932002 ALOHS04 2. 493E-85 -4, 603 3.230 2. 000
5003001 AL4(OH)Y1@504 4. 494E-09 -8.347 -22.708 &. 002
S@13@80@ ANHYDRITE 1.973E-@83 -2.7¢4 4,357 3.763
D@15@@@ ARAGCHNITE 4.818E-05 -4. 386 8.263 2.615
3046000 ARTINITE 8.918E-16 -15. @58 -1@. 211 28.742
2003001 BOEHMITE 1.662E-02 -1.775% -9.176 28.13@
PG45009 BRUCITE 3.582E-10@ -5. 446 -17.341 25 840
0@15@@1 CALCITE 5. 9@QE-83 ~4, 229 8. 430 2,585
Be@3ee0 A1203 6.513E-@9 -8. 186 -22.980 9. 000
h@15802 DOLOMITE 2.716E-09 ~8. 366 16.824 8,230
~24600Q0 EPSOMITE 7. 230E-06 =35, 141 2. 202 -2. 820
.PECIES H TYPE VI - SPECIES NOT CONSIDERED
ID NAME CALC MOL LOG MOL HEW LOGK DH
813 ADSI1PSIO 2.@34E-02 -1.892 9. 280 @. 200

AR302851




-4
1g+2
ADSITYPL
fn+2
e+

A\DS{PSI0

ADSLITYP2

304-2

1+3

20

03-2
+1

b+2

o NAME

5@
5@
Fa

3@ Fe+2
b

PC YERSION: MINTEQAZ

DATE OF CALCULATIGNS:

4-DEC-89 TIME: 20: 4:22 -

dissolved and adsorbed species

1 £ A -

[ M

@, 000E-21

Ca+2
Mg+2
=Fe(QPb+
Mn+2
Fe+2
=fe(H2+

=Fe(Pb+
=feDPbh+

ADS1TYP2

=£e0HSD4-2
sfeQH2+
=feOPb+
=fe504-

- 504-2

=feQHS04-2
=fe504~-

Al+3

AlOH +2
AL(OH)2Z +
AL(OH)3 AQ

=FeOPb+
=fe0Pb+

H2C03 AQ
PBHCO3 +
HCO3 -

=fed-
=Fel0Pb+
=feQPb+

Ph+2
=FeQPb+
=fe0Pb+

PRECIPITATED
MOL/KG  PERCENT
3. 220E-21 Q
0. 00eE-0Q1 2

@
a

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG
99, 2 PERCENT BOUND IN SPECIES # 15@
99, 3 PERCENT BOUND IN SPECIES # 460

10@.9@ PERCENT BOUKD IN SPECIES #8116000
99.3 PERCENT BOUND IN SPECIES # 470
939. 3 PERCENT BOUKD IN SPECIES # 280

103.3 PERCENT BOUND IN SPECIES #8123302
i5.8 PERCENT BOUND IN SPECIES #8115000

261.8 PERCENT BOUND IN SPECIES #8126200
15.@ PERCENT BOUND IN SPECIES # 812
17.3 PERCENT BOUND IN SPECIES #8127321
16. 4 PERCERT BOUND IN SPECIES #8123302
41.5 PERCENT BOUND IN SPECIES #8126000

9.5 PERCENT BOUND IN SPECIES #8127320
1.8 PERCENT BOUND IN SPECIES # 732

63.2 PERCENT BOUND IN SPECIES #8127321
4.5 PERCENT BOUND IN SPECIES #8127320
14.5 PERCENT BOUND IN SPECIES # 30
15,1 PERCENT BOUND IN SPECIES # 303300
5@. 1 _PERCENT BOUND IN SPECIES # 3023301
i9.8 PERCENT BOUND IN SPECIES # 303303
14.8 " PERCEMT BOUND IN SPECIES #8116000

242.0 PERCENT BOUND IN SPECIES #8126000
83.8 PERCENT BOUND IN SPECIES #3301401

1.6 PERCENT BOUND IN SPECIES #5001402
13.8 PERCENT BOUND IN SPECIES #3301400
1.8 PERCENT BOUKD IN SPECIES #8123301
14.5 PERCENT BOUND IN SPECIES #3115000
241.,1 PERCENT BOUND IN SPECIES #3126000
2.7 PERCENT BOUND IN SPECIES # 600
5.5° PERCENT BOUND IN SPECIES #8115000
91.7 PERCENT BOUND IN SPECIES #8126000
----------- - EQUILIBRATED MASS DISTRIBUTION
DISSOLVED SORBED
MOL/KG  PERCENT MOL/KG  PERCENT
1.239E-@3 100.@ 3.Q31E-@8 2.9
1.049E-03 100.@ Q.Q00E-@1 2.0
1.305E-04 100.0 Q.00Q0E-01 2.0
S.133E-85 100.2 ©.Q00E-01 a



30 Al+3 T 1,24BE-08 2.0 @.000E-21 1. 214E-04 2.0

2 H20 1.574E-86 @.8 4.662E-03  100.2 ©.Q0DE-01 2.0
4@ CQ3-z2 . "~ 1.833E-04 8.5 8.0093E-91 @.@ 3.723E-02 39.3
30 H+1 3.,344E-04 -7.1 -35.014E-23 107.1 Q.0QQE-@L 2.e
200 Pb+2 3. 410E-04 2.4 1.196E-@2 13.1  7.926E-92 86.6

.'IARGE BALANCE: SPECIATED
SUM OF CATICNS = 2,198E-@2 SUNM OF ARIONS  1.240E-02

2, 786E+81 {ANIONS - CATIONS)/(AHIONS + CATICHS)

PERCENT DIFFERENCE

0. GORE-01

NONCARBOHATE ALKALINITY

IONIC STRENGTH = : 2.0Q0QE-02

s++##4 DIFFUSE LAYER ADSORPTION MODEL #xzswesasx

=22+ Parameters For Adsorbent Humber 1 #++«s

Electrostatic Variables: psi@ = @.097251 .. sig@ = 0.057291
psib = @.000000 gigh = 9.000000
peid = 0.Q00020 sigd = Q.9000000

Adsorbent Concentration (g/1): 12.100@ o _ - _
Specific Surface Arez (sq. meters/g}: 600.00

AR302893




PC VERSION: MINTEGQAZ

D #
3020
6003000

5815009
5015002
S5@46000
2093001
2046009
S@15e01
2003002
Selse@z2
6846000
2003203
3093000
60150081
S@15e83
Se4s00l
5046002
6028000
5046003
5028202
20470@3
5247000
6847200
5050000

50000
i)
50002

560001
6060002
5860001
65062802
secevez
6060003
2060004
S0500@3
2060005
5060224
2015000
2eiseel
2028008
2045001
3028001
3046009

5003001

NAME
ALOH3(A)
ALOBSG4
AL4(QH)10504
ANHYDRITE
ARAGONITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
DIASPORE
DOLOMITE
EPSOMITE
GIBBSITE (C)
41203
GYPSUNM
HUKTITE
HYDRMAGNESIT
MAGNESITE
MELANTERITE
NESQUEHCNITE
SIDERITE
PYROCROITE
RHODCCHROSIT
MNSO4
CERRUSITE
MASSICOT
LITHARGE
PBO, .3H20
PB20CO3
LARKAKITE
PB302504
PB403504
PB302c€03
ANGLESITE
PRB(CH})2 (C)
HYDCERRUSITE
PB20{0H) 2
PE4(OH)B504
LINE
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL

Sat. Index
-3.559
-4.603
-8.347
-2.704
-4.396
1S, 050
-1.779
-3. 446
-4.229
2. 020
-8, 566
-5.141
-1.859
-=8. 1886
-2. 410
21.431
35.376
-4, 833
-5.120
-7.236
-3. 604
-8.578
-3.279
11.236
2. 209
-5. 873
-3.674
~-5.386
~5.3583
-@.299
-3. 889
-8. 453
1@.027
@. ¢oe
-1.854
-1.614
-11.413
-6.757
-23.812
-15. 360
-5.388
-14.382
~7. 447
-15. 336

{
{
{
¢
{
{
(
¢
(
{
(
{
(
{
£
(
(
(
(
(
{
{
(
(
{
€
{
{
{
<
{
{
{
(
(
€
(
{
(
{
{
{
(
{

Saturation indices and stoichiometry of all minerals

DATE OF CALCULATIONS: 4-DEC-89 TINE: 20: 4:23

Stoichiometry {(in parentheses) of each component

1.006) 30
~-1.000)330
10. 8203330

1.000)150

1.20@)150
~2.098)330
-3.002)332

1.000) 460

1.000)150
-3.000)3302

1.000)150

1.000)460
-3.029)33e

©2.000) 30

1.000)150
3.000)460
5. 000’460
1. 0023460
1.000)230

" 1.800)460

1.200)289
-2.000)330
1.00014702
1.000)470
1.000)c00
~-2.10001339
-2.000)339
-2. 20013302
-2.000)332
-2.008)330
-4.900)330
-5. 8001330
~4, 099330
1.000)680
-2.000)33e
-2.000)330
~-4.000)330
-6. 00@)33Q
-2.000)332
~2.000)330

-2.800)330 -

-2.0990)330
-8.000)330
-8.000)330

i R i T B T e e I R R T T T T . T T Uy

3.200) 2
1.000) 30
4,000; 30
1.009)732
1.009)149
Z.00@)450@
1.000) 30
2.000) 2
1.000) 149
1.029) 30
1.000)45@
1,000)732
1.000) 30
3.209y 2
1,020,732
1.000)150
4,.00@)140
1.000)140
1.200)732
1.000)140
1.000)140
1.00@)472
1.000)140
1.000)732
1.008r140
1.000)500
1.000)500
1.209)c0@
2.000)600
2.290)608
3. 200)6020
4,0200:500
3. 000)600
1.000)732
1.002)c00
3. 008)600
2.000)600
4.000)600
1.200)150
1,000:150
0.947)280Q
1.000) 450
1. 06001280
1.000)468

. N N e e ey

{
(
¢

e —

i e S A e )

T SN T e am gy ey

~3. 089)330
l.000)732
1.280)732

1.200)140
2.200) 2
-2.000)330

2.000) 2
2.000)148
7.0008) 2
3.008) 2
-6.000:330
2.009) 2
4.000)149
-2.002)332

7.0@0) 2
3.009) 2

2.000) 2

1, 000)
1.289)
1,339)
1.200)
1.0@8)732
1.000)732
1. 0001732
1.000)140

NN

2.000) 2
2.000)140@
3.009) 2
1.200)732
1.008) 2
2.00@) 2
l.oe@)y 2
1,000y 2
2.000) 30
2.000) 30

N
{

(

(

AR302834

1.200) 2
10.0020y 2

3.e00) 2

6.000) 2

1.000)140
1.808) 2
2.000) 2
3.000) 2
2.000) 2

2.008) 2

6.000} 2

4.000) 2
4.0%0) 2



4-DEC-8% TIME: 2@:20:29

FC  VERSION: MINTERRZ = DARTE OF CRLTULATIONS:

*UMC1 CER BATTERY S .7 T oo T T .
I0M STR.=. 1, ARLLOW ALL. SOLIRS -

\DSORFTION, pH=4.32, pCO2=.0d3S,

!erature {(Celsiusg)s 16.60
Units of conecentration: MG/ .

Ionic strength:. @.1@@ molal; FIXED , B _
If specified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate if charge imbalance excesds 30%
FreCipitation I¥ allowed Tor "&l1 solids in the thermodynasmic database and

the print option for solids is s&% to: 1
Tme maxipum number of iteraticns is: 200
The method used to compuie activity coefficients is: Davies egquation
Intermediate output file - ) . -
Adsorption podel: Diffuse Layar
Nimber of adsorbing swfaces?i 1 . .

1301403 20.6159  -@.530@ T )
332 4.8200 T 0. 0RRY - -
& 1
813 2.2002 2. 002

2 12 T T LT T T U eI i e L T
1123301 =Fel- .o P.00@  -B.9300 Q.000  2.290-1.00 2.0@ 2.00  O.0000
3.00 3 1.00@ 812 -1.000 33¢ -1.900 813 Q000 @ 0.000 @ Q0.000 ©
0.200 @ Q.06 © ©0.800 @ ©Q.000 @ Q.000 @ 0.000 @

0.008 @ 2.000 9 0.200 @
3123302 =feOHZ+ 0.2008  7.29500 ©.000 0.000 1.0Q 0.20 .00  O.0000
.90 3 (.00 812 1.008 330 1.00@ 813 Q.9¢0 O Q.%00 © ©.200 O
o.c0@ @ @.¢e@ @ Q.00 @ 2.8¢8 © C.000 @ Q.08 Q

2.020 @ @.200 @ 0.008 O
3113321 =Fe0- 0.0000 -8.930@ 0.000 Q.000-1.20 3.00 .00  O.0000
1.0 3 1.000 811 -1.000 330 ~1.000 813 Q.20 O 0.202 @ Q.00 @
2.000 @ ©0.000 ©¢ 2.020 @ 0.200 @ Q.000 @ Q.00 O

20 ©° @.208 2 ©0.200 O

1oz =FelHa+ 0.0000  7.290¢ - 0.000 Q.000 1.0@ @.0Q 2.00  O.0000
.68 3 1.000 811 1.00@ 330 1.920 813 Q.20 @ 0.200 © Q.200 O
2.000 @ 9.008 © 0.008 ¢ ©2.000 @ Q.20¢¢ @ Q.000 @

2.000 © 2.000 © ©@.000 @ AR30Z2895
3116000 =Fe0Pp+ 2.0008  4.7100 ©.000 ©.000 1.00 0.00 2.08 .20

.82 S 1.209 811  -1.202 230 1.98@ 813

H20 HAS BEEN INSERTED A

S A COMPONENT

2. 198 699,90 ¢.000 d.¢@e 81 . —
158 4. 85QE+01 -3. 64 ' o
569 2. 49QE+EL -L.Ve - T T s e
732 "4.B&44EFRE  -3.55 0 ¢ LT L. oo o T L7
33 1.8586E-22  ~-4.82 R . e .
620 1,353E+d4 ~-7.08
813 @.000E-@1 e T
Bi& &.7ZRE-@2 3. 42 h
811 6.892E-04 -5.03 - T T
@ 3.Z20E+0e -3.93 - . - -
Z8@Q 2. BEE+de -4.38 - . -
78 7.002E+@Q ~3. 39 e - - - -
143 Q. 3QBE-@1 %, @8

1.09@ 20 I1.90@@ 2

.20 @




e - e

g.200 2 2.980 @ Q.00@ @
3L 2LERQ =Fa0lb+ 0.0000  0.3008 Q.00 0.00@ 1.0 0.00 Q.%@  2.0Q0Q
2.90 S l.@@g 8iz —L.0@Q 329 l.9@9 813 7 1,700 eg@ 1.92a 2 ., adg a
2.202 0 Q.000 0 0Q.600 © Q.20 @ Q.00 @ Q.¢0@¢ @
@2 2 Q.08 @ Q000 @
@® =feOCa+ - @.Q00@ ~5.8500 2.Q00 @.00Q 1.900 2.0 2.00  0.0000
.02 4 1.002 812 -1.000 330 1,000 BI3 1.0¢¢ 1%0 0.002 @ Q.00@ @
2.902 @ %.o0p @ DQ.000 9 D.000 ©® Q.00 @ R.20@ @
e.Qe¢ @ Q.90 @ @200 @ ] A
211150@ =Fa0HCa++ - §.002Q 4.57¢2 C.008 @.000 2,00 0.0 0.0@  Q.000Q
2.02 3 1.000 811 1.00@ 15@ 2.000 813 .00 @ 2.Q00 @ Q.02 ©
p.ooz @ 2.80686 @ Q. W@ @ fo@d F B.od2 @ Q.o0@ @
2,200 @ V.00 @ Q.208 R _
1117320 =FaS04- ~@.Q06@  7.780% Q.00@ 0.000-1.Q00 ¢.2@ 0.2  O.Q0Q0Q@
0,00 § 1. P@@ 811 . 1.008 338 -1,000 813 1.G@9 732 -1.080 2 O.000 @
2,060 ©G Q.20 @ Q.09 @ Q.20¢ @ G.20@ @ Q.02 @
Q.e0¢ @ Q@.e@e @ Q. T o T T - ,
LIZT73E0 =FeB04- . Q. BOOB ?.73@@ 2.000 @.000-1.2¢ Q.20 0.9@ &.000@
nLAQ 5 1,900 812  1.90Q 33@ -1.009 813 1.9@0 73X -1.990 2 @.090 @
2.290 @ Q.206 @ Q.Q000 @ @2.008 @ Q.02 @ Q.20 @
2,000 @ 9.20¢ © Q000 @
117321 =FeOHS04-2- - B.0Q0@ 2.7990 2.000 (.000-2.02 0.0€ 0.00 Q.@222
L@@ 4 1.208 811 -Z2.000 813 1.Q00 732 -1.008 2. Q.008 @ @.200 @
2.028 @ 2.08¢ @ Q.02 @ Q.900 @ Q.98 O 2.0908 @
3.0 @ @0.200 @ 2,900 @ _
1 gms] =feQH504~2 @ PTPR 0.7900 2.000 B, 000-2.0¢ 0.0¢ 2.0¢  2.0000
. 4  1.000 812 -2.Q0@ 813 1.902 732 -1.09% 2 Q2.@0Q@ ¥ Q.020 @
2.222 @ Q.020 @ Q.092 @ Q2.0Q00 @ Q.00 @ D2.900 @
2.902 © Q.00@ @  Q2.208 O
WRUT DATA BEFORE TYRE MODIFICATIONS
ID NAME RACTIVITY GUESS  LOG GUESS  ANAL TOTAL
158 Ca+2 - == - 2 29iE~-04 -3.64Q  4,.85QE+01
460 Mge2 ‘"jw; 738E-02  =1.76@ 2. 490E+01
732 BO4~Z &.818E-04 -3.55@ 4, h4s4E+Q3
33@  H+i _ 1.514E-85  -4.820  1,S2E-Q2 _
GG  Ph+e 1. 0¢RE-07 -7.20@  1.BSIE+4
813 ADSIPSIO 1. 0@RE+IQ D.00Q  Q.Q00E-31 )
BiZ ADSITYFE = 3. 882E-04 -3. 428  2.72QE-@2
811 ADSITYP! 9. 333E-@6 -5.03¢ 6.800E-04
39 ai+3 1. 175E-04 -3.93% 3.200E+0@
280 Fa+2 - 5.Q12E-0S5 ~4.308  2.800E+0Q
479 Mn+2 - 1U28BE-G4  -3.89Q  7.00Q0E+0@ @ _
149 Co3-2 =L CRRE+20 2,000 Q.Q2BE-B1
2 HED - 1.Q@QE+00 2.000  Q.000E-01 ﬂR382896
1D NAME ANAL MOL CALEC MOL  ACTIVITY LOG ACTVTY  GaMMA NEW LOGK DIFF F
15@¢ Ca+2 . 4. BZRE+Q] = @.Q0RE-@1 2.291E-04 -3. 64000 1. 00000R 2.000Q0  G.20Q0E-2
£0 Mg+ 2. 490E+21 Q. GBOE-@1 1.738E-02  -1,76000 .  1.Q00200 Q.0022  @.Q0IE-&
‘3& SG4-g - 74 544E+@3 3. 0QQE-@1 2.81BE-Q4 -3: 55000 1. 002000 @. 2209  @.Q0QQE~-2
338 H+l S26E-02 ©U.QQ0E-01 1,S14E-05_ _ —4.8200@ 1. 302000 4, 8200  0.200E-2
6B  Ph+z 1 a JE+64 Q. QORE-Q1 1.Q0QE-87  -7.Q0000 1. 200020 @.Q2¢2  G.JQ2E-&
813 ADSiPSIA 2. QQRE-C1 Q. 0JPE-@1 1.QQVE+PR 2. 0002Q 1. 222200 2. 0008  @.Q9QE-G
812  ADBITYRS 2.72QE-02 Q.Q0Q0E-01 3.802E-04 -3, 42000 1. 00Q00e @. 3092  Q.QIRE-2
811 ADSITYRL . a_sawa—aa 0. QQQE-Q1 9.333E-06 . -5.@3000 1. GBRE2R 2. 0032  Q.000c-a
2@ Al+3 ~ 3. ZRQE+Q@ Q. 0Q0E-01 1.175E-04 -Z.93000 1. Q@200 2. Q000 Q. dOAE-G




280 Fe+Z T TTTTT TS OORE+20
470 Mn+2 T ST Q0RE+QD
148 CO03-2 77 Q.90@E-Q1

2 A0 T RRRE-Q1

HARGE BALANCE: UNSPECIATED

3, Q@RE-E1 S.@12E-05 0 -4, 30090
B, BRE~-C1 1.zZB8E-24 -3, 89208
- 0, QE0E-@l 1. G00E+DE d. Qoo
2. 200E-Q0) 1.Q0@QDE+Q3 . 20229

SUM OF CATIONS= 1.884E-@1 5UM OF ANIONS = 9.899E-2&

PERCENT DIFFERENCE =""3, tigE+@l

it g

1. QR@aRa
1. qgaga

o 1. Quamg

Q. 32
2, B@ad
@, QQeQ
2. 2008

{ANIONS — CATIONS) / {(ANIONS + CARTIONS)

AR302897

¢, YeRE~-&
@. GUAE-@
., JRQE-E
2. 282E-0



PC  VERSION: MINTEGAZ

ARAMETERS OF THE COMPGNENT MOST QUT OF BALANCE:

o
&

—

(ST I RN N N T (VR

NAME
ADS1TYP1
Al+3 '

- ADS1ITYR)

RDSIPSIA
ADSIPSI
ADS1FEIR
ADSiFSIA
ADSIPEIG
ADSIPSIE
ADSIFSIR
ADSIFSIG

_TATAL mMaL

6. SUBE-B4

1. 214E-04

6. SARE-24
2. SR3E-B2
1. 368E-082
. @49E-B2
. S1SE-B3
. BleE-23
« S99E-B3
FES2E-R3

. ZH4E-23

DIFF FXN
U 3. 440E-D3

1.931E-84

3. S6TE-B2
-1.831E-81
-1.2178-81
-5. 788E-G2
—g. 329E-d2
~7.612E-03
~1. 425E~-03
=7.036E-23
-1.7t7E~-@7

DATE OF CALCULATIONS: 4-DEC-85. TIME: 2@:31:11

S LOs ACTVTY

-3. 22080
-4, 53209
-7, 02000

~2. 39513

-1.987@3
~1.76264
-1.56914
~-1. 43072
-1.35691
-1,33848

=1, 33732

AR302898




PC .VERSION: MINTE@AZ ~ DATE OF CALCULATIONS: 4-DEC=8% TIME: E@:él:Sé—

ITERATIONS= 1i: SOLID ANBLESITE PRECIFITATES

AR302899




PC VERSION: MINTEGAZ ~DATE OF tQLCULRTIGNS:

2ARAMETERS OF THE COMPONENT MOST DUT

ITER

it
iz
i3
ik
15
16
17
ig
19
Z@

21.

o
oy

23
24

. NAME
ARS1PSIR
S504~2

S04-2 -

RDS1TYFZ2
ADSIFSIA
504-2

ADSIFSIR
ADSIRGIY
ADGLPSIQ

-ADS1REINY

ADSIFEIA
ADSIFGIA
ADSIPSIG

© TOTAL MOL

6. 244E-323

= 4, 207E-02
- - —4, 2B7E-Q2
- ——4. ZOTE-B2

gL 7E0E-0R

S. d42E-02

=g, ZRATE-B2

- 3. 4B5E-22
2. 874E-02
2. 454E-6B2
2. 154E-02
Z.e@eE-22

. T1.976E-DZ

1, 873E-@2

OF BALANCE:

DIFF FXN

-1.363E-@2
4, 283E-02
1.78%E-21
. E2RE+0R
6,231E-21

—4T49E-21.

1.242E-31
-8.713E-@2
~3. S4SE-B2
-1.415E-B2
—4, 82BE-03
-8. 0 42E-B4
-2.8533E-335
-3, B845E-98

4-DEC-B89 TIME:

LOG RCTVTY
~-1.33733
-3.31888
~4.51888
~-5.51888
-1.67433
-3. 11168
-3, 735888
-2 PTIEE T
—2. 62463
-2:-48819
-2. 37563
-Z. 31451
-2, 30171
-2..3@1c8 -

]

N -

L

AR302900




P VERSION: MINTEQRRZ | DATE OF CALCULATIONS: 4-DEC-89 TIME: 20:21:59

ITERATIONS= 235: SCLID DIASPORE FRECIFITRTES

AR302901




PC VERSION: MINTEGAZ ~DATE OF CALCULATIONS: 4-DEC-8% TIME: 20:22:

T

SARAMETERS OF THE COMPONENT MOST QUT OF BALANCE:

.ITER NAME ~ TOTAL MOL  DIFF FXN  LOG ACTVTY
25 S04-2 T . 4.DUTE-Q2 -2.071E-08  -S. 00406

AR302907




ATE OF CALCULATIONS: 4-DEC-89 TIME: Z@:83: S

~C "VERSIDN: MINTERRZ

ITERATIONS= 26: ~SOLID CERRUSITE  PRECIFITATES

AR302903




c@isZ: 8

~L JERSION: MINTEGARZ DATE OF CALCULATIONS: 4-DEC-8% TIME:

ARAMETERS OF THE COMFONENT MOST QUT OF BALANCE: B :
.TER NAME TOTAL MOL. DIFF FXN LOG ACTVTY
&6  ADSIFSIA 1.97SE-02 -9.2@1E-23  -2,30:28
27 ADSITYPY __ . _ 6.8Q@E-d4  3.733E-85 « -8.21873
28  ADSITYRL 6. D0QE-R4 —G.234E-07 -8, 24008
29 ADSITYFL 6.8BQE-Q4 1. 4ZQE-10 -8.23987
1D NAME —-ANAL MOL  CALE mMOoL . ACTIVITY  LOG ACTVTY  ~ GAMMA NEW LOBK DIFF F
158 Ca+d~ = -1.E3%9E-83 1.239E-03 4.540E-04 - ~3.34893 B. 366533 @. 4359  S.548E-1
46Q " Mg+E I LLQ49E-E3 1. @%EE-Q3 3. B4A3E-04 -3, 41536 2. 366533 0.4359 0. 020E-D
8i1 AD51TYPL 6.80Q0E-@4 5.7S6E-89 S5.7S56E-09 -8, 3987 1. BOQROR @. 2623 -3.3B2E-1
470 Mn+2. 1.305E-@4 1. 3Q4E-B4 4, 781E-25 =frote 2. 366533 Q. 4359 Q. ¢QQE-Q
288 Fe+Z 5. 133E-05 5. 132E-25 1.881E-05 = &, 2. 366533 2. 4239 . @.000E-
813 ADSIFSID 1. 773E-02 6.144E-03 6.144E-03 -2.21153 1.200002 @.0009 -5.347E-L
81z ADSLTYPFE .. . E7SBET@2 3. 307E-D3 3. 3B7E-03 -2+ 43051 1.C22008  2.Q00@  @.QUQE-Q
732 TB04-2 -0 TTL7SSPE-BE 7. QQ2E-B6 2.56VE-@6 0 -5.59064 0, 366333 @.433% ~ Q. 0QGE-D
3@ Al+3 “1.¥{4E-84 &, 3Q3E-Q7 B.679E-08 . -7.061%Z B. 104533 ?.98@7  @.Q0QE-Q
& HE0 S. 6SRE-22 -2, 695E-0& 9.976E-21 -0. 22106 1. BRGRAVR f.2011 ~1,626E-1
t4@  CO3-2 G.Q@@E-Q! ©2.B83E-11 1.@Z7E-11 -1@,98822 2. 366533 @.435%  9.00RE-@
330 H+i 1.552E-05 3.563E-Q2 1.514E-95  —4.82000 2. 778087 4. 8200 1, 3SSE-
62@ Pb+E T 9,156E-B2 1.552E-@2 S.68BE-B3 -2, 245085 @. 366533 8. 4359 . Q.Q0RE-0
SPECIES: TYRE "I -~ COMPONENTS
ID NAME - -CALT MOL  ACTIVITY  LOS ACTVTY  GAMMA NEW LOGK DH
150 Ca+2 - 1,239E-23 '0.00@04540 -3, 34893 @. 366533 2, 436 2. 200
.a Mg+2 1 P4BE-83 0Q.@003843 . -3.41536 Q. 366533 2.436 @000
32 3504~ 7. 085E-06 0. UOQQOES  -5.35064 Q. 366533 2. 436 2. 0o
478 Mn+E 1. 3Q4E-Q4 0. QOQB478 —4. 32052 B. 366533 B, 436 2. Q@2
60D Pb+E - 1. 538E-02  Q.0056879  -2.245@05  Q.366533 B. 436 2. pe
148 C03-2 S ITTESBR3E-TL 0. 00000090  —1@.988EE @. 366533 8. 436 2. Boa
812 ADSITYFR | 3.2Q7E-93 0 B.993307a 0 -2.480GS1 1. 200000 2. 220 2. 220
a11 ADSITY,L 5. 796E-29 @.0000@G0@  -8.23387 1. Q00000 . @.028 Q. 2@d
38 Al+3 8. 3B3E-@7 0. Q00001 -7.26152  @.104533 “9.981 @. 02
8@ Fe+d - S.13ZE-B5 2. 0000188  —4.72557 Q. 366533 D, 436 2, 0o
SPECIES: TYFE II - COMPLEXES
ID. NAME  ~ TCALC MOL  ACTIVITY LOB ACTVTY  GAMMA NEW LOBK DH
27321 =feDHSD&-2 1. 39Q@E-83 9. 2013899 ~-2.85703  1.000@02@ = Q.790 2. 02Q
@14@1 H2CO3 AR 1.509E-04 " 2.8001{S4s  -3.81137  1.Q@23293 16,807 -2, 247
Q7328 HS04 - 3. B50E-09 Q. 02Q200Q ~8. 52346 2. 778087 1.996 4.910
eeeze  OH- 4.429E-10 ©.0000002 -9, 46263 @, 7780687 -14, 173 13. 345
2330@ MgOH + 2.522E-11 0.000000Q -1Q.7@725  @.778087 -12, 002 15,935
Zi42@ MgCO2 RQ 3.237E-12  2.000020@¢ -11.47989 1. 823293 2.914 2,92z
@14@1 MgHCO3 + 2. 199E-08 Q. 0000002 -7.76673  @.778@087  11.386 ~2. 438
@7322 MgS04 AQ " 1.6VBIE-@7 Q.2000@d2 . -6.78573  1.023893 2,210 1.399
@3I300 CalH + 4,766E-12 '0.000000@ -11.43@85 = @.778@87  -12.798 14,335 - -
B14@@ CaHCOI + 1.8776-28 0Q.000QQ20  -7.83543 @. 778287 11. 425 1.7%@
91481 CaCi3 AQ S.491E~12 2.0002000 -11.25@38 1,023293 3,871 4, 03R
2@ CaS04 AR 2. 159E-97 0.2000002  -6.65581  1.@e3293 2.268 - 1.47@
Jo000  ALOH +& - 8.%2ZE-08 0Q.00Q2000 « -7.48542 3. 366533 -4, 887 11.899
Q3381 RAL(OH)IZ + 3.849E-08 @.0Q200000 -7.52364 _ @,778087 -9,994 8. Qg
23362 AL(CH) 4 - 2. 438E-12 0, 0000200 -11.72199 @, 778287 -23.837 44, Q6D
37320 Q1504 + 2.699E-18 0.Q000008  -9.67784  Q.778087 083 ARIA290L
7321 AL(SO4)2 - = - 5.319E-14 0.0000002 -13.38314 (@, 778@¢87 _  4.969 2.8z N
23363 ALOH)3 A ‘2. HZBETRS 0. Ud0eTdd -B.e@47® 1, BE3T93 ~16.01Q 2. eao
7 2 ol 4 : =9. AATIA M TFTRAAT 0 B £T74 4 enn




FelHa —1 l.adiceE=ga &, BUDGGa
FeS04 AG 7. 164E-09 2, OZRAY0D
-3@:3@__ FeOHE AR 313E~17 0. 0002020
TRAEZE3AA MnCH + = S, 148E-11 2. D220
V7@3301 MnOH3 -1 Z,78BE-Z5  @. DEUODRQ
;707320 MnS04 AG 1.962E-@38 Q, PO0RITA
L 781480  MnHCO3 + - 3.8B4E-09 3.000000Q
) @ Pb(CO3)2-2 - 7.15iE-14 ©.0002000
22 FBOH + 9, 354E-06 Q. Q00da73
OP3I30L FR(OH)E AQ . 1.832E-10 0. 2000000
QBIIVE . PH(DHI 3 - 1.823E~16 Q. 2020200
TE3383 Fba0H +3 — 8.904E-26 0. 0GGBRGY
BB732@ FuS04 AR 8.Q22E-26 Q.Q200RA8C
S@3304 Ph3(0H) 4+2 3.41SE-I2- 9. 0082002
Z@l4B1  FbCO3 AR . 9,925E-07 Q.0020Q1%
AG3305 Fb{OHY4 -2 — S.8S&E-23 - 1. GDO203Q
227321 Pb(SO4)E-2 - - 2.@175-12 Q.QoedeoR
AJ14D= -FEHCOS +° © 1. BUZE-03 0. 0060149
I01480 HCOZ -- - 5;16QE-B6 B, QCORR4E
123301 =feQ— . - = 4.l73E-Q05 B.0000518
123322 =feOHE+ © H5:997E-23 D, 2@59974
113301 =Fel- 7.273E-11 2. 00R020@
113392 =FelHz+ 1. B44E-28 . QB20200
16988 =Fe0Pb+ &.CQOE-@4 0, B0RAEED
12600 =feOFb+ -~ 1,5ZRE-Q2 Q. Q152004
121520 =feOCd+ T 8,611E-173  2,0000020
11150@ =FeQOHCa++ 9.E07E-12 Q. 00Q000Q
117320 =FeS04- . 2-13BE-29 Q. 000000%
(27328 =feSD4- 1.263E~-03 @.@B012631
117321 =FeOHSD4-2 — — 2 419E-09 @.QO0DTRQ
SPECIES: TYFE III - FIXED SOLIDS
. NAME CALC MOL LOG MG
& HZD —2.695E-02 " -1.569
eis@3 CO2 (g) —1.3%6E-B2 1,871
330 H+1 3. SB3E-82 . =1.448
SPECIES: TYPE IV — PRECIPITATED SOLIDS
iD NAME TCALS WL T LOG mMOoL
60PE3  ANGLESITE 4, BB3IE-Q T T 1.33@
W3022 DIASFORE 1. EASE-B4 -3:919
6209 CERRUSITE - 1. 329€-02 -1.877
SFECIES: -~ TYPE 'V - DISSOLYED SOLIDS
D NAME CALC MOL LDG MOL
11S@@3 HUNTITE . 7.563E~29 -28. 121
146031 HYDRMAGNESIT  @. 00QE-0t -43,739
SE@02  MAGNESITE -3.121E~-@7 ~6. 506
2808 MELANTERITE 1.611E~-28 -7.793
46@23 NESGUEHONITE  1.234E-29 -8. 943
28000 SIDERITE 5. 284E-86 =5.877
47223 PYROCROITE EB15E~-11  -18.251
iGEE7? RHODOCHROSIT 1. 140£-85S 4,943
20 MNSO4 {.233E-13 ~12.79@9
15Q@: GYPSUM 8. 277E-2S -4, Q82
£02AQ MASSICOT 1, 341E-B6 -5.873
160801 LITHARGE Z. 118E-26 ~5.674
te@QZ PBO, .3HED 2. 591E-26 ~5. 586
6Q@RAL PB20OCO3 2. 613E-06 -5.583
60700 LARNAKITE 5. BEBE-21

Timl.e FichE

-8. 13484

—16.20467
-1@. 33754

-84: 66370

~7.69727

"-Bfﬁié74"'7

3.358149
_'.J- 1‘-—‘611

=-9.72717°
-13. 84823

~6.03115
~3. 08369
-11.24¥248

-5.99327

~22. 66829

-9,95632

-4, B532
-Z. uaﬁéa
-4, 37858

—-Z. ZE204 .

-19. 13834
-7.9814@
3. 16752
-1.81814%
~9. 86457

-11.23%886
-8, 65792
~Z. 85856
~B8.61639

NEW LOGK

o

@.
2.
4,

w o=

NEN LBBK

7 836

13,233

- NEW LUGH

29. 421
7. 637
7.898

20831

S. 498
19. 437
~i{5. 5k
10,366
~2.938

4,854

~13. 267
-13. 268
;1a.§sa

- o=g
~8.299

ﬁ1hl9
GA‘\JH‘"“

.ffuudf_

-£

1. 323293
1L@E3E93
@, 778987
&. 778087
1.823233
&. 778087
P. 366333

9. 778287

1.023293

‘0. 7780287
T Q. 194533

1,023893
Q. 36653

1. B23893

@, 366533
?. 366533
@, 778287
Q. 778287
1. G2020Q

1. deRaa

1. 02202
1. peRoRR
1. QQQEGY
1. 2PDORS
1. 2220088
1. Goeadn
1. 2GR

1. Q0303

DH
B.@GB

“Cpesg”
@.@B@

1. 000002

DH

-2.150
24,638
-4, 860

3. 328

":32.596

2.079
15.48@
-2, 261
16.78@
16. 380

2. 202
11.46@

f. &40

. 3.232
-21.187 23, 56S
-19. 787 14,399
-34, 691 @, 20a
2.204 2,170
11. 729 Q. Bag
11.076 2. 020
-7.681 2. 202
~17.132 1
~27. 951 Q. 2@
-5.379 2. 202

2.748 ¢. 202
-24, 1027 26.50@

7,83 2. Q0Q
-39. 863 2. o0

3. 986 8. GOQ
13. 389 2., 0@
1@. 521 -3.617
-8.539 @. oea

7.29@ 2. GOG
-8.930 2. 3o

7.290 i

4,710 2. 209

2. 2@ &. 2o
-5.858 @, 000

4.57@ 2. Q0

7.788 2. 000

7.782 2. 00Q

@, 790 2. 00

AR302905



B R=X 22
06 R30
Jae g
JHRZERS
12600045
SAe0Ras3
IR ERRS
G4
2@
-piseel
v =t
2B460081
lazeedl
Q46200
Q@zadd
Bt
Aasept
~SALSRE
WA ZE0R
D46 EER
B A T
.45 QY
La158@1
LEAZZGD
Lals@az
46008

ID
813

SRECIES:

L FRSUCouS

FBA0ZS04
PRI0ZC0O3
GIBBSITE (L)
FROHIZ (D)
HYDCERRUSITE
PBRO(OH) 2
FB4 (OH) 6504
LIME
FORTLANDITE
WUSTITE
FERICLASE

- HERCYNITE

SFINEL
RLOMZ (A)
ALCH304

AL4 (OH) 18504

ANHYDRITE
ARAGENITE
ARTINITE
BOEHMITE
BRUCITE
CALCITE
Alzgs
DOLOMITE:
EFSOMITE

TYFE

NAME

-RADS1IPSIA

= oo= Ll JC o TRy
- 3., 168E-29
. B.395E~11

1. 3838-02

8. decE-a2

2. H34E-0E

3.861E~12

1,745E-07

3.28QE~28

9.286E-18
8. 889E-08
8. 826E-17
7.587E-12
6. 183E~18
=, 7S8E-B4
2. 493E-03
4. 494E-89

FEEIE-05
B, S47E-07
4. GT7E-19

"lfgfd’—@L -

"CALT MOL

5. 144503

T-327. 484

- “7
-8. 493
-10. 827

. ~1,858.

-1, 854

~1. 614
~11.413
-6, 757

-17. 838
—7. 251

-i6. @u#_

. -9,18@

~17. 289
SnEE

~4.603

—22. 845
~11.582
~9. ZS4
-8. 447
17,460
-26. 200

 -21.120

-33.780@

~-23. 327
-1z. 215

. TEE.E78

-8,347 =2

~5.°377
-5. @68

-18.395

~11,911
_Elu 814

-2. 212

-£8. 887
-38. 226

~1@,539"

e S

Da LUB
~R2. 700
4,537

8.263
-10. 211
-9, 176
-17.341

- -2Z.98@

LOG Mol

VI — SPFECIES NOT CONSIDERED

16.824

. 208

NEW LOBK
Q. @Ra -

Lyl
46. 265

30.6992
24,845

_ 360135

78,362

89.@89

B7.045

Q. 223
2. 000
3. 769
2,615

. 28,742
- 28. 130
© 25840

Z2.3835
Q. pea

. 8.290

-2, B2

DH
2. 000

FR302906



FC  VERSION: MINTEGAZ ~DATE OF CALCULATIONS:

FERCENTAGE DISTRIBUTION OF COMPONENTS AMONG

4-DEC-89

dissoplved and adsorbed speciss

. iea. 2 FERCENT BOUND IN SFECIES # ~ 15@ Ca+g
g+ -1de. @ TERCENT BOUND TN SPECIES # - 46Q@  Mg+2 _
DS1TYRL 12¢. @ FERCENT BOUND IN SFECIES #811608@  =FeOPb+
n+2 © 1@ @ FERCENT BOUND IN SPECIES # 478  Mn+2
gt 1@a.,3"  FERCENT SOUND TN SBFECIES &  "£8@  Fesg |
DS1PSIQ 33.7 FERCENT BOUND IN SFECIES #8183302 =feOH2+
3.8 . PERCENT BOUND 'IN SPECIED #811600@  =FeDFb+
85.4 -~ FERCENT BOUND IN SPECIES #812608@  =feOFb+
DS1TYRE 2.2 PERCENT BOUND IN SFECIES ¢ 812  ADSITYRE
5.1 PERCENT BOUND IN GPECIES #8127381  =feOHS04-2
2.0 FERCENT BOUND IN SFECIZES #3123382  =feOHa+
55.9 FERCENT BGUND IN SFECIES #8i2600@  ~felPb+
4.8 FERCENT BOUND IN SFECIES #8127228  =feS04-
D4-2 - - CE2.1 PERCENT BOUND IN SPECIES #818732f  =feOHSO4-2
47.3 PERCENT BOUND IN SFECIES #8i2732@  =feS04-
143 86.4 FERCENT BOUND IN SFECIES # 38 Al+3
3.3 FERCENT BOUND IN SPECIES # 3@330@ AlCH +2
4.2 FERCENT BOUND IN SPECIES # 203301 Al(CH)Z +
9 5.1 FERCENT BOUND IN SRECIES #8116000  =FeOPb+
114.8 PERCENT BOUND IN SPECIES #812600@  =feOFb+
N3-2 "B&.E © TPERCEWT BOUND IN SFECIES #33014@01  HECO3 AG
12.3 PERCENT BOUND IN SPECIES #60014@2  FPDHCOZ +
2.9 FERCENT BOUND IN SPECIES #33@142@ HCO3 -
r1 8.1 FERCENT BOUND IN SPECIES #811600Q0 =FeDFb+
181.9 FERCENT BOUND IN SFECIES #B8126008 =felPb+
p+2 49,37  FERCENT BOUND IN SFECIES #  60@ Pbt+E
2.2~ -~ PERCENT BOUND IN SPECIES #8116000 =Fe0Pb+
48.3 ~  PERCENT BOUND IN SFECIES #812600@  =felPb+
————— EQUILIBRATED MASS DISTRIBUTION ~~—rm—m————m
X NAME DISSOLVED SORBED PFRECIPITATED
MOL/KB  FERCENT  MOL/KG  FERCENT MOL/KG  PERCENT
"a*ﬂ 1.239E-83  102.0 8.703E-19 2.8 0.Q000E-01 8.9
W g+ 1. B49E-03  100.Q@  @.0@QE-D1 2.0  0.0Q0E-21 2.8
@ Mn+2 1.303E-04  100.9  0.Q00E-21 0.0 Q.Q00E-81 @ Q.0
@ Fe+2 - 5. 13ZE-05 100,08 2. 0Q0E-21 2.8 Q.Q0QE-21 . 2.0
2 8D&-2 — 1.343E-0S 8.0 2.653E-03 S.4 7 4.683E~02  94.6 g
@ Rl+3 _ 9.6@7E-27 Q2.8  Q.QQ0E-21 2.0 1.ZQSE-Q4 39,2 AR302307
2 Hzg 1.847E-85 Q.1 1.383E-02 " 99.9 ° @.Q@RE-01 2.2
L ZOIE-A4 1.3 QA APGFE-ot @ 1 *pac-ma2  aa 7




S Herl T BETEREE T TEETT7 T —8LencE-dl
2@ Fb+2 ©- T1.5Z7E-02 0 17.@ 1.588E-8z

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = G5.793E-92 SUM OF ANIONS

I FERCENT DIFFERENCE

2. aRdE-18l

1

NONCARBONRTE ALMKALINITY

IONIC STRENGTH = : 1.@Q0@E-@1 -

#%%%%% DIFFUSE LLAYER ADSORFTION MODEL #xx%s%¥#

£#%%% Darameters For Adsorbent Number 1 ##*x#%

clectrostatic Variables: psi@ = @.127142
psib = @. QZ@QRY
psid =-9. 000000

Adsorbent Concentration {(gr/l): 12.14G
Specific Surface Area (3g. seters/g): 600,02

sig@
sigh
sigd

103, 7 @ GdoE -t
7.3 6.BlLE-QE

1

i n

o

4, 1Q4E-a3

‘R.23k4

73

2. DiB@YEA

Q. Goad

aa

ns
g

B8.677E+21 (ANIONS - CATIONS)./ (RNIONS + CATIONS)

AR302908




FC VERSICON: MINTERAZ * “DATE OF CALCULATIONS: 4-DEC-89..

aturation indices and stoichid@etry of all minerals

D #
et
ELpI000

233081
6215909
SR1SeER
S046000
2@azoal
ZA4E000
ZQisaRl
Zae39es
S@15202
5046000
Z2a3023
3003008
ERiSEQL
5015023
246001
5846002
AREBR0E
5045003
228000
2047003
5R4720@
6047000
5260000

ZRL2QR2
@
ZhoEas
Steg@al
L6000
5B62GAL
Labagas
SRegadE
= banicy
ZRE2a0s
SR6RRa3
ZReBOES
6RoQRd4s
21 ShnG
Za15eel
228098
S@46a@1
Jezaael
2846028

NAME
ALOHS (A)
ALOMS04

AL4 (OH) 10504

ANHYDRITE
ARAGONITE
ARTINITE
BOEMMITE
BRUCITE

CALCITE-

DIASFORE
DOLOMITE
EPSOMITE
GIBBSITE (L
ALZ203
GYrRSUM
HUNTITE

HYDRMAGNESIT

MAGNESITE
MELANTERITE

NESGUEHONITE

SIDERITE
FYROCROITE

RHODOCHROSIT

MNSO4
CERRUSITE
MASSICOT
LITHARGE
FBO, .3HEO

T Sak.

Indeax
-3. 559
-4, 683
-8. 347
~4, 377

- =6, 268
=18, 395
<R TS

C-i1.119

FRE0COS T

LARNAKITE ™
FB302504
PB40ZE04

FR302COS & -
ANBLEBITE -

FR(CH)Z (D)

HYDCERRUSBITE

Fe20(CH 2
PB4 (0H) 6804
LIME ’
PORTLANDITE
WUSTITE
PERICLASE
HERCYNITE
SPINEL

) I

~5.900

S s i
T -11.911
-6. 814
-1.339
"=8.185
-4, 28
- -28. 121
-43.73%
-5, Sl6
-7.793
-8.5@9

-18.:251
—4.943
~12.52%
. 8. 220
-53.873
-3.674
-3, 588
~0. 583
-#. 299
..—3. 889

-8.499

- =19, @27
3. 00
-1. @854
~1.614
-11.413 .
=5.,737
- ~27. 484
-17. 832
-7.@31
-~16.254
-9.12@
-17.2@9

A -ra A

R
{
{

i
{
(
{
{
{

K
(
{
{
{
{
{
¢
{
(
¢

"
(
{
{
{
{

"
{

!
(

4

e
{
{

{
{
(
{

-1
{
¢
{
{
{

~ " Stoichinmetry (in

1. 6@2) 3@
-1, 02@&) 330

-16. 02Q) 320

1,929 152
1,008} 150

~Z. 002 230 -
-3. QB2 2@
1.00Q) 458

1.@@a) 15a
-3.080) 232
1.@80@) 152
1. @) 464
—-3. 0021 338

Z. el Z@

1,207 15
3. B@E) 460
5. D20) 460
1.008) 468
1.220)280
- 1. 022} 460
1, a2@)28@
-2. 00@) 330
1.0Q8@) 476
1. @62@) 479
1,00Q)608

3. B8 5332

~2. ad) 33
~2. Q9B) 338
~£. 222 33@
-2, BlA) 334
-4, 300) 338

—6. DAY 328

-4, Q@R 230

1. 60@) 609
—-&. ARG 334
—-Z. 0B 330
—~4, @0Q) 33@
-6, 003) 339
-Z. 3@ 336
—Z. J@%) 330
~-2. 200 328
-2, 20@) 339
-8, q@@) 2308
-8, 22@) 338

{

{
(
{
{
{
{
{
{
{
(
£
¢
(
{
(
(
{
(
(
(
{
{
{
{
£
{
{
{
{
{
{
{
{
(
{
(
{
{
{
(
{
{
{

3. gRd
L.owa} 22
4. GQQ) 2@
1, @@@) 732
1.0¢@) 140

2. BoR) 460

i.p0Q@) 3@

TELaed 2

1.0@@2) 146
l.ag@) 32
i.002) 460
i.B@d73e

1.@6a8) @
.2y =2

1. 00@) 732
1,200} 1352
4, 02W) 144
1.200) 142
1.22@)732
1. 3093 148
1.00@) 14@
1.90025478
L. 0@l 140
1.2@@)732
1,008} 148
i.00@) 6200
{.00@)622
1, 000) 620
. 02Q) 602
. QER) 628
. g3 @R
4, T00) 600
3. 023) 602
i.008)7:22
i.¢e@) 628
3., 2026242
2. 00 0@
4,009) 608
1. 228} 150
1.2@@)15@
0. 947) 288
1,002 460

L) Ny

1.0@00) 288

1,020} 46@

TIME:

(

L
SR 2

1.9@23732
L. o@d) 732

1. 022) 140
Z.aa) =2
~Z2, 02Q) 332

. U

2. a1 4
U7, 0ed)
3. @)
—6., ODE) 320

c.aez) 2

My o &S

4. 0@a) 148

-2, 208 33¢

7. Qi)
3. 290D

o [

2. e

]

1. 62a)
1.@08)
1,335
1. a2@)
l. @) 732
1. @a@) 73
L. o@@y732

m o fo

i.008) 148

2. ked) 2
. Pad) 148
s.0ee) 2
L.@ad) 738
1.628) 2
c.0gdr &
1.2y =&
t.oa@) 2

- 2. 00a) 3
Z2.089) 24

(
{

(

£

P A =

C G, IBa)

4, @EQ)

parentheses) of each component
T2 -3, 00Q) 338
=

1. @@}
1. 02a)

| UM Y

S. oy " =2

6. 228) =2

1. 209 1 4@
]
. Q)
- Gaa)
- BE@)

NG o~
I o 1) o
I

ro
L7
[
=
I

o
|

M

4., Q23)




AC VERSION: MINTEQAZ . DATE OF CALCULATIONS: 4-DEC-89 TIME: 2@:22:28

iUinCZ C&R BATTERY

LWCSORETION, pH=4.82, pCRE<.8@833, ION STR.=.02, RLLOW ALL SOLIDS

T*erature (Celsius)s 16.00

Units. of concentration: MG/L

Ionic strength: 9.820 melal; FIXED

If specified,

Do not automatically terminate if charge imbalance exceeds 3@%

rrecipitation is 4llowed for all solids in the thermodynamic database and
the print option for salids is set to: &

The maximum number of iterations is: Z¢@

The method used to compute activity coefficients is: Davies equation

Internediate output file ) Tt e Em e e

Adsorption nodel: Diffisd Layer

Number of adsorbing surfaces: i

total carbonate concentration represents total inorganic carben.

12,109 59¢0.¢0 2.022 9.0282 81

15@ 4' 85@E+§2{1 —3- 64 TLoT_o LT LT TL.T Tl L. LTIl Tl T
469 2. 490E+01 ~1.76 - - ' .
732 4. B44E+RZ  ~33D5 - - - T mm e seeeonoon
330 1.526E-Q2  -4.82 - ST
£22 1.853E+@4 —7:00 -
BI3Z 2. Q0RE-21 Q. 30 -
BiZ 2.720E-@2 -3.42 0 - S TR =
811 .6.EQ0QE-B4  -5.03
30 3.200E+@Q  ~3.93
B 2.800E+00 —4.307 : ,
78 7.Q0QE+@@ -3.89 . . o .
143 0. 00QE-21 2. Z2 T T ' -
420 HAS BEEN INSERTED AS A COMPONENT
3 2. . oo e o n -, N _ R
IP14B3  2P.6159 ~Q. 5380
238 4, B2 . QGG N
[ 1
813 - . 0.0oveq @. 2220
2 iz - T e S N . :
123321 =feD< - T Q0@ -B3.9308 2.008  2.000-1.00 0.00 8,08 0. 2000
.38 3 1.00Q 812 -1.00@¢ 330 -1.000 813 @.000 @ 9.000 @ @2.998 Q@
2.000 © ©.006 © ©.000 @ Q.00 @ 0.000 @ 0Q.0086 @
@. %4 a 7. 200 @ Q, 202 a
183302 =feOHE+ 0.0000  7.290¢ Q.002 Q.002 1.00 0.20 2.003  Q.2022
.00 3 1.20Q 812 1.200 330 1.000 513 Q.000 @ 2.90¢ @ @.20¢ @
2.986 2 ©.008 @ 92.00¢ @ Q.000 © Q.008 @ ©Q.208 @
2.002 @ Q2.000 @ 2.208 @
113301 =FeQ- - - 0,Q00¢ -8.9300 Q.008 0.000-1.00 Q.00 2.60 Q. Q000
.00 3 1,200 811 -1.00Q 332 -1.000 813 0.020 @ Q2.20¢ @ Q.20 @
2,000 @ Q2.000 @ @2.000 Q@ G.200 @ Q.00 @ 2.00Q0 O
&a P 2.008 2 0,008 @
1 2 =FeDHZ+ - - @.Q38@  7.2900 0Q.008 Q,000 1.0Q Q.00 &.0@  Q0.Q000
.20 3 1.900@ 811 1.90@ 33¢ 1,000 813 Q.00 ¥ 0.000 © Q.q0¢ @
2.008 ¥ Q.00 0 0.000 @ 2.002 O Q.008 @ Q.28 @
2.000 @ Q2.200 © .Q@.208 O . . aRSQZQIU
LI6@QQ =FeOfb+ - Q. 0208 4,7100 ©.000 Q.000 1.90 0.G0 Q.00 Q.0Q000
= - > ] 1 AR = 2, AR A




L n CiHér [T il It 2] Whe WD

d.@ @ Q.0e@ 9 2.00¢ @ - ' B , -
(L26@2Y =f=0P0+ &. 2209 2.3202@ Q.220 Q.20@ 1.0 0.22 ¢.2@  2.0002
.33 5 1.%0@ Blz ~i.99Q0 339 1.990 813 .09 5@Q j.o0@ & @.ge@ Q
. 9 B.200 @ 2 B.@00 @ 2020 @ Q.02 @ 2 g.000 @

.@a @ Q.e00 @ Q.08 @

19®oq =fe0Ca+  O.000@ -5.8500 0.%28 0.00¢ .00 0.00 .00 Q.0000
2,00 4 1,009 812 "~1.000 330 1.000 813  1.00% 150 g.900 ©  0.2290 @
2.002 @ Q.00 @ Q.00@ @ @.%00 @ ©.d0@ 9 Q.000 0

2208 ¢ Q.eQ@ 0 9 Q.8ev Q2

31115¢@ =FelRCa++ Lo @, een 4. 9703 . BRG F.002 .80 .00 B.@@ Q.2000
Lol 3 1.09@ 81t l.a@g 152 2.Q092@ 813 D.00@3 @ Q.00 @ Q.02 @
2.8 @ B, 9 A RBE & Q.29 Q@ Q.20 9@ 2 3.m@8 B

G208 @ Q.09 2 oo @ a

111732@ =Fe804~— .-— - Q.0020@ 7.780@ 2.09¢ Q.000-1.00 2.2Q Q.90 Q. Q000
s R l.2@@ 811 | 1.Q00 3320 -i.98@ 813 l.0Q@ 732 -i.2@0Q & ©2.920Q @
2EQE 2 0 Q.e@@ B 0 JA0@e @ 0¥ @ 2.6 @ 2.0 @

.p9%6 @ Q.o @ .00 @
i2732@ =feS04— - - - @, DRGa 7.7828¢ Q.0Q2 Q0.Q02-1.42 0.80 2.8Q 2. 220

L9 3 1.8 812 l.ava 338 -1.9080 813 1.99@ 732 -1.00¢ 2 Q.e00 @
G.e2¢ @ 2 S.002 O 2.0 @2 Q.20 @ Q.Q2@6 @2 Q.Q2@ 2

d.00@ @ Q9@ 9 G.¢@@ @

117321 =FeQHS04-2 =~ G.0022 B.792@ B2.200 Q.Z00-2.0¢ @.2¢ 2.20 0,000
.22 4 i.@@a 811 . -2.88d 813 l.@g@d 732 -1.000 & Q.980 @ Q.Q0@2 @
D028 2 9.908 @ B.0020 2 Q.88 02 2.2 2 2.002 @

P.008 @ Q02 @ Q.20 @ :

11 =feQHSC4~-2 - — Q. ogRe 2. 7308 Q.209 Q.000-2.00 @.20 @,90 @. 22ve
4 1.9@@ B8lz -2.809 813 l.000 732 -l.@209 2 @.¢08 Q@ @.98@ @
G.0g@ 2 Q.980 @ Q.00 @ 2J.%20 @ Q.Q98 Q@ C.oQ@ @

Q.00 @ Q.89 @ 2.000 9

NFUT DATA BEFGRE TYFE MODIFICATIONS

iD NAME - .-ACTIVITY BUESS LOG GUESS  ANAL TOTAL
IS¢ Ca+2 —- - - .. JEJEIESRL T T T T -3, 640 4, 8EQE+Ri
468 Mg+2 - e =——1, 738E-0E -1.76@  2.490E+@i
732 S04-2. T - Z.B18E-04 L =37550 4J6HLEVQS
330 Hel 1. 514E-05 U -4,880  1.326E-@2
608 Fh+2 - TTITII1. DORE-BT ~7.208  1.853E+@4
813 ADSIFSIO 1. QBRE+2@ 2. 092  @.2VQE-@1
8§12 RDSITYRZ .. T3.BQ2E-24 -3. 428 2. 72QE-QZ
811 ADS1TYP1 g, 333E-06 -5.03@  &.800E-04
3@ Rl+3 T TTTLLATSE-Q4 0 -3,538 3. C0QE+08
28@ Fe+2 - -5, 0ice-25 -4, 300 2.800E+0Q
478  Mn+2 =L - o L1, PBBE-04 -3.898  7.000E+02@
149 Co3-2 - - 17208+ .o Q.Q@RE-a1 N
2 Heo .- 1. 0beE+pa 2.208 0.020E-Bf A 33029 i}
ID NAME ~ ANAL MOL  CALC MOL  ACTIVITY LOG ACTVTY  GAMMA NEW LOGK DIFF F
15¢ Ca+2 4, B5QE+@1 9. 0@OE-B1 2.291E-04 -3. 64000 1. 202022 2.290Q  Q.2JRE-2
“za Mg+ - 2.49QE+@1 Q. 9QDE-21 }.73B8E-@2 ~1.7620@ 1. 2029220 2. 0002 Q. QLOE-@
2 S04-2 - ——d; B44E+83 Q. TA0E-21 2. 813E-04 -3.55e0¢  1.000000 2. 2000 2.000E-@
338 M 1.526E-92 Q.00RE-B1 1.S514E-05 -4, B2000 1. 300022 4,B20F 0. 0Q0E-T
BYB  Pb+Z _ i.853E+24 Q. QQQE-@1 1i.QQQE-27 -7. 20000 1. dOG22Q 2.G288  Q.ZQ8E-9
813 ADSiPSIe 2. Q02E-21 @.Q3QE-21 1.QRADE+DQ 2. 00202 1. 020023 3. 3020 . QQAE-Q
BiZ ADSiITYPZ 2.722E-02 0.020E-B1 3.002E-04 -3. 42000 1. 200000 2. Q002 &, Q0RE-Q
811 ADSITYFRL 6. BOE-D4 9. POPE-Q1 9.333E-86  -5.03000 1. 20@2RQ 23.00T2  2.Q0QE-Q

I8 Al+3Z- - - Z.E0Q0EYQ0Q  Q.000E-Q1 1. 175E-@4%

~3. 52020 1. 320200

2. 222a G, QERE-T




Fe+z . < oSy SEWETIE B BBUE—R] T 81cE—YUg g, SUAug . de ol . il ey Wil =i

470 Mn+2  ° -7 QQ0QE+@Q  4.00RE-01 1.2B8E-Q@4 1 ~3.8506@ 1. 200000 2, 2000 2. JBQE-B
143 "COZ-% - ", JU0E-d1l "3, QBOE-21 i.Q2QE+Qn @, paed 1. Q22900 2. 2Q0Q Q. JETE-@
TR0 . T QUOBBE~Ql (.D0Q2E-31 i, 2FQE+ZQR 2. 20220 1. 2R 2. @0 . PEBE-2

CHARGE BALANCE: UNSPECIATED
3UM OF CATIONS= 1.8B4E-21 SUM OF ANIONS = 9.899E-02

FERCENT DIFFERENCE = 3.1i2E+@! {ANIONS - CBTIONS)/ (ANIONS + CATIONS)

AR302912




FL  VERSICN: MINTEQAZ

L J

=

D~ Uk WS

R

NAME
ADS1ITYPL
Ca+g Lo
ADSITY:Y

ADS1FSIR

RDSLITYPZ

* ABSIFRIR

ADSIPSIY

" AUSiIPSIR
ADSIPSID

" DATE OF TALCULATIONS:

TOTAL MOL
6. B00E-04

".1,ES9E-23

6. BORE—4

| 6.E31E-@3
L ETTERE-G2

3. 6 30E-B3
3. 432E-23
3. 394E-33
3. 393E-83

SARAMETERS OF THE COMPONENT MOST OUT 0OF BALANCE:

"DIFF FxN
S. 44BE-D3
1. i25E-02
3. 393E-28
3. 643E-02

~4, 557E-03

=7, 3Q4E-Q4

-1.0%6E~2S

=1.B41iE-28

4-DEC-89 TIME:

LOG ACTVTY
e pn0300R
~Z. 44951

~7. BZ000

T o=, eeR37

~3. 33393
21.54938

-1.53@333

Sy

“S1.49401

AR302913



BC VERSION: MINTEQAR DRTE CF CALCULATIGNS: 4-DEC-6% TIME: d@:23::%

ITERATIONS= -9: SDOLID ANGLESITE ~  PRECIFITATES R — R

AR302814




~C. VERSION: MINTEQAZ

‘I'HTER
3

i@

il

i3
i4
13
16
i7
i3
13

iz .

NAME
ADS1PSIR
5042
S04~2

ARSITYPR

SG4~2
APSiFEIa

" ADSIFSIG

ADSIFEIG
ARDS1FSIY
ADS1PEIG
ADSLFPEIR

- TOTAL MOL

3. 393E-23

-4, ZQ7E-D2
-4, 2@7E-@2

2. 7E0E-22

=4, ZBTE-@2
1. BE8E-CE
1. 374E-82

1. 394802
. 29802
L. ET4E-02

-DATE OF CALCULATIONS:

SARAMETERS GF THE COMPONENT MOST OUT OF BRLANCE:

DIFF FXN
-1, S2ZE-Q2
7. THEE-GR
t. 448E 00

5. 3T4E-21

8[@9957@3,

-2, 123E-02
~6. B74E-03
.-~1.343E-23
6. SL4E-0S

1L E73ETR

T-1UBETESDY

-S.B77E-BE

4-DEC-8% TIME:

LOG ACTVTY

-1.4%4@1
-3. 63256
-4, 63256
-1.47636

-5.98622

-2,98953
-2, 8009
. 69467
. 63333
-2. 61723

S2.61634

M o

Z@:23:31

AR302915



PC VERSION: MINTEOQRZ - DATE_OF CALCULATIONS: 4-DEC-8% TIME: E@:éE:SB

ITERATIONS= &£@: SOLID DIASPORE: FRECIFITATES . -

AR302916




ACT VERSIGN: MINTERAS DATE OF CALCULATIONS: W 4~DEC-B9 TIME: 2@:23:58

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

TER NAME ' TOTAL MOL DIFF FXN LOG ACTVTY
&P 804-2 e e ST PRT7E-Q2 -2:578E-98 . -6.@hR307

AR302SG17




FC  VERSION: MINTEGAZ ~ DRTE OF CRALBULATIONS: “4-0£6-8e TIME: 20:23:96

ITERATIONS= —&{: BSOLID CERRUSITE ~ FRECIFITATES




4-DEC-89 TIME: &@:23:

FC "VERSION: MINTEDAZ DATE UF CALCULATIONS:

‘RREMETERS OF THE COMPONENT MOST OUT OF BALANCE:

EEEE@E AL{GH)Z AQ

2. 4T3E-@9

Q. dadozod

i.ed4616

-16. 202

.:TER NAME -7 TOTAL MOL  DIFF FXN  LOG ACTVTY
21 . ADSiPSIQ © {.2T3E-Q2 -2.54Q0E-0c - -2.61634
22 7 ADSIPSIG 1.@15E~02 -3.977E-03 -2 45090
23" - ADSIFSIY 9.653E-23 —1.095E-03 -2, 37763 .
&4 - ADS1RSIQ 9.512E-03 -3.36@E-@5 ~—2.364%7 T
257 ADSIPSIL 9. S@7E-23° -5.10EE-08 -2.36432 0 -

ID NAME TANAL MOL  CALC MOL  ACTIVITY  LOG ACTVTY ~  GAMMA NEW LGOGK DIFF F
158 Caf2 ~ 7 1.E839E-@3. 1.23%E-03 7.126E-04 -3. 14716 ?. 575360 & 24@1 -9, 14SE-1
46@ Mg+ T T TICB4SE-B3 1. B48E-03 6.B3LE-Q4 | ~3.21958 @. 575260 Z. 2421 2. Z3QE-@
811 ADSITYRL. 6.8Q0E-Q4 8.187E-@9 8.187E~BY  -8.08689  |.200000 @, 2922 -3.399E-1
473  Mn+2 L TiVAPSE-94 1. ZBAE-D4 7. S@ZE-0S ~h, 12474 3.575380 ‘9. 2401 T Q. JRLE-G
28@ Fe+*2 I TS 133E-DT E.132E-05 &, 983E-05 0 -4,52978 2. 575360 @, 2491 9. 280E-¢
313 ‘AD51F5IQ O.SU7E-BZ 4. ZEBE-B3 4.3EQE-B3 T -2.36432 1, ZO@GED Q. &2QE -9, 4370
§i2 ADSITYRE B 72QE-02  3.938E-03 3.938E-B3 . -2.4B538 1. 000020 2.00@2 2. QQQE-0
732 804-2 - -7 4.9%QE-08 4. 461E-26 2.S67E-06  ~5.59064 2. 573362 @, 2421 2.20BE-2

3@ Al+3 T1.214E-94  3.0Q1@E-@7 8.679E-G8 = -7.06132 2.288313 2.5401 Q. 000E-0
& Hzo 5. 6SBE-22 -3.259E-02 9.976E-B1 -2, 20106 1. d2BQER @.0@11 -2.043E-1
148 CO3-2 = Q. Q09E-01  1,786E-11 1,9Q87E-11 -1@.98822  2.37336@ 2.2401 @, BQQE-Q

338 H+l 1. SSRE-93  5.S22E-BE 1.S14E-@5  -4,3200Q 2. 870933 4.8200 . QEQE-Q
600 b+ -9, 156E-@Z G6.6B6E-O3 T.&3BE-03 ~ -E.24505  0.575360 @. 2401 Q. GORE-G
SPECIES: TYRE I - COMFONENTS

1D NAME CALC MOL  ACTIVITY  LOG ACTVTY GAMMA  NEW LOBK DH

S0 Ca+Z COTELIEIE-ES Q.@Q0T71Z6 0 -3.14716 0 @.575360 2. 240 2. 20Q
60 Mg+ 1. 348E-@3  2.2@06G31 -3.21958 2.575360 @ 24E g
732 . B04~2 = T 4. 461E-B6 0, DoRRBe -5.59964 2. 575360 0. 24 2. 022

478 Mn+E -~ -1, 304E-84 Q. 00@07SQT  -4.13474  @. 575360 2.240  2.20@

60 Pb+E 9. 886E-B3 Q. 0056879 -3, 24505 8. 5735368 @242 3,000
i4@ CO3-& - 1U78RE-11 @, 0DPUREG  -1@, 98822 2.575362 2. 240 2. 2@

812 ADS1TYFZ T 3.932E-83 @, 2039321 -2, 49538 1. 000000 2. 0@ Q. 020
811 ADSITYR1 T8VI8VE-T9 0.Q00Q0QE  -8.@B8689 1. 207000 0. 2aa 2. D03

30 A1+3 — - 3.010E-27 12,0000001  -7.@26152  @,2BB313 @. 540 2. 029

288 Fe+& ... (UL S5/132E-DS Q.00Q08B355  -4.5E978 0 2.575360 B 240 2. 0G2
SPECIES:  TYPE 11 - COMPLEXES

1D NAME CCALEC MOL S ACTIVITY  LOG ACTVTY GAMMA NEW LOBK ~DH

127321 =FfeUHSO4-2 - -3,343E-03 @, 0033425 ~2. 47392 1. 00002Q 2.73@ @, 2R
01481 H2CO3 AR 1, S37E-84 0.0001544 -3, 81137 1. 004616 16.845 ~2. 847
CB732@ HS04 -~ === 3, 440E-B9 @.0000000 ~8. 52346 @.872933. £.347 45,310
sée@ze OH-  — - --3,957E-1@ 0Q.Q000002 -9, 46263 2. 870933 -14, 882 13. 345
2BI300 MgOH + 3.536E-11 0.000002@ -1@.51i47  Q2.87@933  -12.0S1 15,935
h21488 MgCO3 AR 5. [7SE-12  0.0000000 -11.28410 1. B@46 16 2.9 2. 0a2
531481 MgHCOS + T 3.084E-23 3. 2000000 -7.37095 Q. 872533 11.517 ~2. 430
H@7320 WS04 AR 2.ST9E~87 0. 0000203 -6.38335 . 1.9B4616 S 2.218 1.399 . . . _
EAZ32@ CabH + 6.683E-12 0.0000220 -1i,23507 @.870933  -12.847  14.53 B
521408 CaHCOZ + 2. B3EE-28 @.000Q0TR ~7.63965  ©.870933 - 11.376 - 1.79@
201 CaCOZ AQ 8.778E~12 Q. 2000020 -11, 25462 1.204616 3,879 4,930
W2  CaSO4 AR 3.451E-@7  0.000@083 « -6.46083  1.024616 2. 276 1. 478G
FA3308 Al0H +2- - = SrbB84E-28 Q. 2090009 -7. 48342 2. 575369 -5. 203 11.8%9
5a3Zal  AL(OHIE + - 3.439E-08 . 02020000 @ -7.52364  ©.870933 -12. 249 2. ¢
583302 RAl(0OHY4 - -2, 178E~12 Q. 2020009 -11.72199 2, 870933 -23.876 44, §
537328 AL504 + " B«411E-13 0Q.00000@8  -9.6778&  Q.870933 - 3. 034 ﬂgf f§§29 i 9
B07321 AI(SD4)E - U4 75EE-14 D.2000Q00® | -13.38314  _ @.873933. 4.92@ T a.84n .
-8, 63470 2. 2O '



R =1 ORI
JRCtdcteir: 51
13R73ER

LABEERE T

+7FRE300
1783321
+787322

SRBSIB1L
BaZcED
ARSI IES
D@7 328
un ANt
BEL 4G
L3 IES
7321

FIB140E
blEESE

igadas
1133418
ii133aa
L1029
1Zo e
11582
1i15a9
117328
12732@
117324

B8 L 4E2

reum T

FelM3 =1

FeS04 AQ
FeCHZ AQ

MROH + -

Mn (CH) 3 -1
MnS04 AR
MnHCO3 +
PBICOZIE~2 -

FbOH +

PRIGHYZ AR
PBIOHIZ -
Fb2C0H +3
F0S04 AQ
FOI(DH) 442
PSCOZ AR
PH(OH) & -
Pb(504)2-2
FLHCOZ ¥
ACOZ — 7L
=fed-

=faOHa+
=Fed-

=FaCHz+ 7

=FelRb+
=fa0Fb+
=felCa+

=FelrCa++

=Fe504~

=feB04~ - - -
| =FeQHSD4-2

TYPE

"Irmrxzs;
ID NAME

= i
coz (g)
336 H+1

SRECIES: ™ "TYPE
ib NAME

pOE@YsS ANGLESITE
PASEOE

ro2pdd CERRUSITE

SRECIES:

ID NAME

‘DIASFORE ™

TYPFE

r1SBE3
M50 1
h46202
egetn
46203
W=81003

73
il!ba
;T @

15821
=Xt
e0@a1
=3nin s

HUNTITE

HYDRMAGNESIT
MAGNESITE
MELANTERITE
NESQUEHONITE

SIDERITE

FYROCROITE
RHODRCHROSIT

MNSO4
GYFSUM

MASSICOT
LITHARGE
PBO,

EB@BI =0

~3HED
FB20CO3 -

-5. 383

3. 236

e 0T

2.870933
1.9¢48 16

1. 8R4615

@, 870933
2.870933
1. 0@4616
@. 872933
3.575368

- 2.87@933

1, Q84616

@, 872933
2.288313

' 1 0846 16

373360
1 24616
m.d75u6@

7 @. u?déﬁ@

B 8799
E.Bf&933
1. QoRRad

1. 000200

Jrpe i Tl 7] ¥la g il —? Y=Y
S.ER4E-EE . poddoed | -21. 71581
TTIVIsEE-es @, cedbege 0 -7.339%5
B.494E-17  Q.2Q0200@ -16.26888
-7.21SE-11 @. 0000008 2 —-1@.2@8176
3.9@9E-25 'Q.Q0QCQBQ  -TL4.4EVIE
3. 137E-08 9. 0Cod202Q -7.50143
| 5. 334E-@9 0. 220QRQ8 W -8.3389%6
"4.556E-14 0.0000208  -13,38149
8, 393E-06 Q.BRGLR73 -3, 13611
1.866E-19 Q. B0ddda0 -9, 72717
- -1.b28E-16  0.0UBQEOE  -15.84823
3.ETBEQE  @.0000005  -6.03115
B.17ZE-%6 0.%00B08B2  -5.083589
2, [75E-12 2. J0DRRoR  -11.9Q@%48°
t.@11E-%6 Q.0008012 -5.99327
I 7SRE-E3T @ 0QU0eed -3, 6683
C1VSEEESTE T, Gooeood -3,95632
1.BIPE-QS Q. 2002140 —4. 8522
4 BIDE-Q6 2, BOEER4D -5, 39630
7 UESE-2T  Q.0QQQ7Q7 -4, LSOSE
T T S.EI3E-43  @.0@Sa1si -2.2998%
© 1. 471E<12 0. Godcoaa -3,83237
_ 1. 044E-08 @. 2000000 -7.9814@
6. SEAE-D4 @, QB36802 ~3. 16751
1. 271E-Q2 Q.@127@358 -1. 85600
.130E-29 0Q.Q0020000  -8.3947Q05
1.@18E~11 @, 202Q0dd  -~18.993@7
4, 447E-03 3. 0000009  -B.35195
-85 126E~037 Q. 0221358 -2. 67044
£.959E-09 '©B.0Q00002@ « -B. 15743
I11 - FIXED SOLIDS
- CALC MoL LOG MCL NEW LOGK
—a:dSQE @2 -1.487 2. 091
. hAEE-RE ~1.612 2@.627
S.Se2E-p2 . ~i.z=8 4. 850
IV - PRECIPITATED SOLIDS
CALC mOL .. LOG MOL  NEW LOBK
&4, 4QRE-RE -1.,357 ~  7.836
T1.210E-04 T =3.917  -7.396
2. 425E-02 ~1.615 13,833
TV - DISSOLUED SGLIps
CALC MOL - LBG MOL  NEW LOGK
4. S9RE-E8 -27:338 29.431
2. 9ORE-D1 -4, 761 7.657
-4, B3JE-7 -6.310 7.898
;.5:95 -8 -7.597 2.331
« 936E-09  -8.713 5. 498
'a.¢945—ee ~5.081 19,437
8,8{3E~-11 -18.05%5  -15.568
1. 79BE-25 -4, 747 12, 366
1.935E-13 -12.713 -Z2.958
1. 299E-04 ~-3.886 4,854
1. 341E-06 ~-5,873 ~13, 887
2.119E-86 -5,874  ~13.068
E.SBIErQQ___ _—S5.586 @ -12.858@
2.513E-26 ;

1. 000R0Q
1. 002022

1. 020000

1. 020E00

1, 200029

1. 000000

1. PR

1. 2Q00a

1. QROQ0R

_DH
0. 00D

-2.530

2. zoe

'DH
2. 150
24,630
-4, 860

hh.sgm'
2.879
13,48@
-2. 261
'16.780
. 16,380
@.028

1_1 - 460 e e I

Te i LA
-31.584 30, 309
2,179 2. 332
-21. 175 28,385

-19.836 14,393 — 77
~34, 748 2. @e
&2l 2,17
11.568 B, AQ
1@.882 Q. e@F
-7.65@ 0. G038,
~17.122 2. Qae
-28. 220 Q. 22w
-5.32@ 2. 222
2. 748 Q. paa
~24, 203 26. 500
7.233 . %.00Q@
-39, 459 2. Q0w
.71 &. G2
13.260 @.000
1@ 478 -3.617°
-8, 528 2. 23
7.299 ®. P08
-8,930 . 0ua
7.250 2. 022
4,710 2. 222
3. 3002 2. 20
-5.850 b
4.972 3. 20Q
7.760 @. 00
7.762 0. 02
2. 790 2. Qe
AR302820




>26Q981 FB302504 . L292E-B4 7 =3.889 -10.841 0 20.75@

26008E PB4C3S04 - 3 168E-89  -8.499  -22.845 35.870

SpeQ@wa . FB302COZ -8.398E-1t _ _ -1%.927 -11.382 26,438

J283P@3 T GIBBSITE (L) 1, 3BIE-TE “1U889 - ~4.ES4 0 zE.Boe

IQ6QRR4 FB(OH)2 (C} ~ 8.822E-02 -1.2%4 = -8.447 12.998 ; ‘ L
-2620@3 HYDCERRUSITE ~2.434E-B& -1.614 17.46@ Q.00 ' '
gRAS  PBRO(OHYZ - 3.861E-12 ~1{1,413 -26.20¢ 9,000

SEQ4  FB4(OH) 6804 1. 749E~&7 -6.757  -2i.le@ . coa

2P1S09Q LIME : - 5.149E-28 —~27. 288 -33.782 45, 265

12152861 PORTLANDITE - 1.457E-17 . -16.836  -23.387 3d.e98

IOSEQ@Q  WUSTITE .  1.362E-07 6,866 -12. 215 24,846 ) ,
J0466@21 FERICLASE - - 1. 383E-16 -15.858  -2g.278 36.135 N S o
3028001 HERCYNITE I 1L,191E-@% . . ~=B.924 =~ =P58.827 78.362

-2462Q@ SPINEL - . S,7&7E-18 . -17.@13  -38.226  89.289 -

_ZQ3009  ALCH3I (R 2.738-@4  T-3:589 . -18.955 0 Er.e4s

BQ3Ee6  ALOHSO4 T T BUAE3ETRE 0 -4.8@3 . 3.E3 - 3. 002

-303001  AL4(OH) 19504 4. 494E-99 -8.347  -22.70Q@ 0. 0@

-215¢G@@ ANHYDRITE °~ ° &5.394E-@5 ~ "-4,18f = 4.557  3.769 i

laiT200 ARAGONITE - 1. 342E-86 -5.87& - B.2BI . 2,813

1446888 ARTINITE - - 9.921E-19  ‘-18.@@3 16 211 | 28.742

ap3pel  BOEHMITE - LBBEE-BS ©  ~1.779  -9,176  @B.13@

246000 BRUCITE - LU19BE-11 0 T-18.983 0 -17.341 0 25,840

Fa1529l  CALCITE D7 1.97EE-26 - -5.786 B.43@ 2,585

23008 A1203 T £.513E~29 -8, 186 -22.986 Q. 002

Fe15@@e  DOLOMITE - 7 -3, @85E-i2 ~ -11.51%  1s.824  g.z98

246002 EFPSOMITE B 401E-B7 T -B.6i8 2. 200 ~2. 820

SRECIES: ~ TYRPE VI - SPFECIES NOT CONSIDERED

ID NAME " CALC oL TLDG MOL T NEW LOGK  DH
813 ADS1FSIQ 4. 320E-03 ~2.365 T o.@ee Q. oee

AR302921
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R PAGE AL 2.4

AR302922

~C VERSION: MINTERREZ DATE OF CALCULATIONS: =~ 4-DEC-83 TIME: c@:24
CERCENTAGE DISTRIBUTION OF COMPONENTS AMONG dissglved and adsorbaed species
;e. iog.@ FERCENT BCUND IN SFECIES # 128 Ca+Z
geE 180.@ ~ PERCENT BOUND IN SFECIES # 452 Mg+
EDSLTYRI 102, 2 FERCENT BOUND IN SFECIES #811600@0 ~ =FelFb+
e 1@@.@ _  PCRCENT BOUND IN SFECIES # 478 Mn+d
2+c 19@¢. 8 _~ ~ PERCENT BOUND IN SFECIES # E8@ “Fetz
LBibPsia SZ.7° FERCENT BCOUND IN SRECIES #Bizz322 =felHz+

7.2 . FERCENT DOUND IN SFECIES #811600@  =FeOFb+
133.5 FERCENT BOUND IN SFECIES #8izopp@  =feOFb+
sl TYRE IS T TFERCENT BOUNWD IN SPECIES # . 318 ADBITYRZ
12.3 " FERCENT B0UMD IN SPECIES #8127321  =FeOHBU4—Z
18. 4 FERCENT BCOUND IN SPECIES #81iz23382 2 =feDHzZ+
46,7 PERCENT BOUND IN SPECIES #31Z6208 2 =felFb+
7.9 FERCENT BOUND IN SFECIES #81273c@  =feB04-
04—2 - - 6@, FERCENT BOWND IN SFECIES #8127321  =feDHBO4-2
38.9 PERCENT BCUND IN SPECIES #B1S732 =feSk4~
El+3 75,8 FERCENT BOUND IN SFPECIES & 2 33 Al+3
14. 4 FERCENT RBOUND IN SPECIES #. J@3300 ALIOH +2
8.7 FERCENT BOUND IN SPECIES # 3@23@1 AL (OH)E +
s&p B.& PERCENT BOUND IN SPECIES #811&@@d  =FeOFb+
16@. 4 PERCENT BOUND IN SPECIES #81360@02  =fe0Pb+
O3-E - Tg87.8 PERCENT BOUND IN SFECIES #33014@1 HzCGOZ RO
3.2 . FERCENT BOUND IN SFPECIES #e@@i4dz  FLHCOS +
2.6 FERCENT BOUND IN SPECIES #33Q21480 2 HCO3 -
T 1.2 FERCENT BOUND IN SFECIES #8123301 =fal-- -
i1.3 FERCENT BOUND IN SPECIES #8116a02  =FeOPb+
cig. i . PERCENT BOUND IN SPECIES #812p20@  =feOPb+
D*E “4E.4 - -FERCENT BOUND IN SFECIES #_  50@ _ Fb+C.
2.9 PERCENT BOUND IN SRPECIES #31160@@ =FelRb+
54,3 "PERCENT BOUND IN SPECIES #8izZ4220 =fe0Pb+
——————————— EQUILIBRATED MASS DISTRIBUTION -—==—w=—m—————
DX NAME DISSOLVED SORBED PRECIPITATED
MOL/KE  FERCENT MOL/KG  FERCENT MOL/KG  PERCENT
.5’63+E C 1. 23%E-23 ieg. @ i.l4QE-29 2.3  2.802E-31 3.8
60 Mg+E - -1.B49E-23 i99.@ Q,.@20E-01 .8 Q.282E-21 2.2
78 Mn+3 © 1. 203E-@4 102,02 9.90R0E-Qi d.@a 9. 0@vE-21 Q.2
BB Fe+g 5. 133E-B5 180.8 @.2@RE-@1 3.2 Q.0CRE-A1 2.2
32 S504-2 1. 328E-05 B.@ S.47BE-23 il.1 4, 4QPE-R2 88.9
& RIr3 . 30QE-B7 B.3 U.000E-G! .5 1.21QE-Q4 99.7
= H=0 ) 1 176645 Al 7 SA7C_iAT 9. g




CHARGE BALANCE: SFECIATED

FPERCENT DIFFERENCE
NONCARRBONATE ALKALINITY

IGNIC STRENGTH = : E.QQQE-9

Adsorbent Contentration (g7
Specific Surfacg Area (sq.

+%%%%% DIFFUSE LAYER ADSORFTICN

]

=

1): 1&.109
meters/gl:

Q. 0R%E-31

MODEL ®%%%®%%%

4@  CO3~E = =701, 7SSE-04 SRL7] B.2R0E-81 00 Q.8 2.423E-@2 0 33,3
@ H+l , 3.164E-04 7 -5.3 . T6C@VES@S T 19S.3 | @.@00E-0L  2.@
28 Fh¥ET 0 - YY,9Z6E-03 18,8  1.33%E-22  l4.6  6.BESE-B2 74,5

. SUM OF CATIONS = 4.316E-@2 SUM OF ANIONS  8.995E-23

&, 5798431 (ANIONS - CATIONSY /7 {ANIGNS + CATIUND)

c*#%% Parameters For Adsborbent Number I *x#%

zlectrostatic Variables: . psil = @. 135937 Csigd = _B. 126334
psib = ©.9002808 sigh = @.GQO0od
psid = @.5002%2 sigd = @.Q020Qd

503, 22

AR302923




=)

VERSION: MINTEGAZ . ""DATE GF CALCULATIONS: 4-DEC-89%

caturation indices and stoichigmetry of all minerals

ID #

'l!;@a@
S0
5023001
6215209

SR1S5a8°

SE46000
Z0E3001
2046000
Z015001
2003002

SE1SERE
SRAGERRE
28d38aT

cini it

saisdul

SB15ees
46091
Ja46002
HD28060
SB4oQ@3
SOE802R
247083
SQ4700
ba47ERE
Stezeoe
b=t leYntnin e

221
e _Aninine
cHegaat
SALETER
5R600a1
fYnLopinin )
Jebagas
SRedRes
ZREDEB4
SZeEn3
v St
SREERRS
CR1SHER
ZRis@al
@2 3808
<245@@1
Jaz3a@]
SE4600Q

¢ —Z.p2@) 338

Stoichiecmetry {in

1.209) 28

-1.028) 332
-12,086Q) 338

. L. Q@) 158

1.20@) 158
-2, 0082) 332
-3. Q0E) 350

"1, @dd) 460

1. 06@) 153
—3. an)
f.,9@2) 158
1. 20460
~-3. 0d@) 338
. Qeay 3
1.0 150
3. 889) 462
5. 00RY 450
T.0@d) 468
“ 1. E@E) 28a

1.220) 460

1.000)280
~-2., Teal 330
1.20@) 473
1,002 470
1. 30Q) 62
-2, 20 330
-2, 0Bl 336
2. J@@) 332

A -EToee) 338
{ —4.008) 332
{ =5, 02@)1320
{ —4,00@) 33

1. 3@} 629

L -2 B0) 330
{ -, 0d) 332

{ -4, 0038) 330

-6. 00> 230

( ~2.000) 330
{ ~2.900)33Q
{ =2.00Q)330
( -2, 203332
{ -8.200)336

NAME - . _ Sat. Index
ALOHZ (R) ~3. 09 {
RLOHSO4 =4, 603 (
AL4(CGH)Y 1@504 -8, 347 {
ANHYDRITE —° “=4,181 {
ARAGONITE- “-2.872 {
ARTINITE _ .~ . =i8.@2@3 {
BDEAMITE =1.778 {
BRUCITE . .+ —=18.9323
CALCITE - =..-.—5.7@6 {
DIASFORE =~ "~ . 2.2¢Q (
DOLOCMITE . . "=11.519 {
ERPSOMITE ... =h.&61 {
BIBESITE (O} -1,83% . (
RIZODZ o Z . 7=8.186 {
GYPSLUM -3, 486 {
HUNTITE = —27.338 {
HYDRMAGNESIT ~4&8.763 - ¢
MAGNESITE W _~ —6.314@ {
MELANTERITE =7+3%7° 7 {
NESQUEHONITE ~ -8.713 (
SIDERITE - - - - -5.@81 {
FYROCRGITE ~1@, 955 {
RHODOCHROSIT -4,747 {
MNS04 -12. 713 {
CERRUBITE T Q.20 {
MASSICGT -53.873 {
LITHARGE ~5. 674 {
FBO, .3H20 -3, 386 {
FBZOCEZ . 7 -5,583
LARNAKITE - .. —9.299
FBI02804 - =3.,885
FB40333% —  -8,499
FB30ZCO3 s=1@, a2
ANGLESITE - 3. 202 {
FPB(CHIZ D) -1.@54
HYDCERRUSITE -1.614
PR2O(OH) 2 -11.413
PB4 {DH) 6504 ~5.737 i
LIME = -27.288
PCRTLANDITE = -16.836
WUSTITE - =h,B866
PERICLASE ~~ -15.858
HERCYNITE -8.924%
SPINEL -i7.813

( —8.92) 338

330 -

T e T T T T T T e = . MU NV U

{

1

F T I o T

|4, B@@)

J.pea) =
1.e02)
Z0
1.00@)732
1.083) 148
2. 90 451
1.qeg) =@
o, o8y 2
1.020) 142
1. p@@) 3@
1.208) 468
1. @9 732
1. 608 Z@
I.oog) 2
1.0@62) 732

“l.@ed)ise

&, G2R) 1408
1. 903149
1. 0BB) 732
1.228) 142
1. 009 146
1,000} 479
1.090) 148
1.0@@)732

et

,...,I,_‘..‘_: T~ -

¢
{

s

P

—

1.0@@) 140

1.292) 620

1. aad) 62

1. @R} 608

2. a0 e

2. GE) 662
3. 000) 600

4, P0R) 600

3. 0802} 62Q
1.8@82)732
1.000) 000
3.009) 602
2. 200) 620
4, QGQ) 60
1.ae8) 150
l.0@@) 150
@.947) 280
1. 29a) 460
1.6@3)288
1. @@@) 462

R e N

e e aelalalalelaiae

TIME: Z0:34: 8

—-3. 0208} 339
Jl.eqd) 732

i.@@) 732

1.000) 148
Z.ega) &2
~Z. 02 332
2. oy 2
=. Q%A 140
7.y 2
a3. a8y =
-6. QD@ 230
2. 02@) =
4,000) 140
—2. 0Rd) 338
7.008) &
S.eaay =2
2. dany 2
l.g@a)y 2
i.00@) 2
i1.338)y 2
l.aed) &
l.e@a)73z
t.008) 722
1. 800732
1.20Q) 146
Z.e2@) =
2. 000) 148
s.o0e@r 2
1.222)732
1.p@ay 2
c.gay 2
l.qe@) 2
L.agay 2
Z2.e2@) 3a
2. 08y o

{
Rt

(

!

|

1.z2@2)
1@, 2@}

3. oaa)

6. Q6a)

parentheses) of each component

Ny

ru

=
[n

1.0@@) 142

L.aag
2. 0
apining
2. G2a)

. aa)

5. 00Q)

4. EQA)
4. 09@)

AR3G232%
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FC  VERSION: MINTERQAZ DATE OF CALCULATIONS: 4-DEC-65 TIME: & :éé:E@

FUNCE CER BRTTERY Co : e
DSORATION, pH=482, pCO2=.0@3%5, ION STR.=.0@1, ALLOW ALL SOLIDS

'.'Qi;r*atu‘r‘e {Celsiug): 16.60
Units of concentration: MG/L
Igriie strength: @.221 molal; FIXED
If specified, total carbonate concentration represgnts total inorganic carbon.
Dg not automatically tersminate if charge imbalance exceeds 30X
AFrecipitation is allowed for all solids in the thermodynamic datatbase and
the print cption for solids is set to: i
he maximum number of iterations is: S92
The aethod used ta compute act1v1ty cneff1c1ents is: Dav185 equat1cn
Intermediate sutput file ’ } - o
Godsorption model: Diffuse Layer ) = - T

e - - - . PR

sumber of adsorbing surfacdes: | : .

i2.19@ 092,00 O.000 2.000 B;
138 4.850E+01 =3. 64 T STl T - =
460 2. 490E+E1 e R
732 4.645E+B3 T -3.55 : . : -
329 t.g2eE-@2 -4.82 . oL T Sl e _
HQ@ 1.853E+24  ~7.0@ R - )
813 2.20QE-&l @ Q.0
818 &2.72gE-82  -3,4& S T
8i1 6.B@@PE-94 -S.@63° - T T TT - B
& 3.2QEE+0R -3.5%3 ST . A
G@ 2. GeeE+@e -4.3° 0 " T oo T ** T
2 7.2@QE+@22  -3.89 . C e o -
152 Q. Q@RE-DL o, ad

420 HAS BEEN INSERTED QS Q COMQDNENT.

3B

131403 20,6159 @.uuéa' '
330 4. 8200 2. 20Ee
& 1 e o
813 Q.eQ8@ @, @@aa

{23301 =fel- 02000 -8.9300  2.20@ @.me@—i.@a’élaﬁ’a.maufwé”aaa@
.00 3 1.008 812 -1.000 33¢ -1.002 813 ©@.008 @ 0.000 B 0.000 @
2.200 ¢ 2,008 @ ©.008 © 0.200 @ G.000 @ Q.08 @

2.000 © 2.000 @ 0.208 0

123302 =feOHo+ " 2.0000  7.2900 Q.003 ©0.000 1.00 0.00 0.2  O.Q2003
.02 3 l.pee 812 1.900 330 1.000 813 0,900 O .00 O 0.000 2
2.008 0 9.000 2 0.008 @ 0.000 @ 0.002 0 0.002 @

2.000 @ Q2.000 @ 2.008 O -

113301 =Fe0- 2.2000 -8.9300 ¢.008 0.000-1.02 0.20 Q.00 0. QO0@
.09 3 1.002 811 ~-1.000 330 ° -1.008 813 9.006 O 0.080 O ©2.000 @
2,000 © 0.000 0 G0.000 @ Q.0028 @ Q.008 O 0Q.008 @

‘a 2 Q.¢08 © 2.000 O .

e =FeoHz+ 2.0000  7.0900 - 3.000 0.00Q 1.0Q .00 0.00  Q.Q0000
00 3 1.000 811  1.00Q 333 1.008 813 ©0.202 O 2.000 @ 0.200 O
2.000 © Q.000 2 Q.08 @ Q.000 8 2.006 2 02.0028 2

2,008 © ©0.008 @ ©@.208 @

116828 =FeaOFb+. Q. oG 4,7108 Q. A& B.20Q 1.38 9.2¢ 2.40@ a. 2aza
.20 S 1.o08 2 ° 0.000 @

1.20@ 3811

~1l.00@ 338

1.290 813 1.009 500

AR302925




e CHLn!

7, gad

L. 26QER
I B

&, Q@R

i
3INLRG
8. 20 4
&, Gigd

a. gy
Rt
S
&, GO0

Bi17320
L@ I
& GEB

@, 2R
127328
@3 3
J. BOD

&. B8
117381
@2 4
&, 0BG

&, eeg

1881
.ql|i4
2. 00D

&, G

iD
ite

73z
Ay
=yl

i3
aiz
aii

22
c8a
478
14@

ID
1Z@
=34

o=

330
L2
813
g8ig

b}

9,098

NEUT DRTA BEFORE

459

8i1..

< LA &3 41 73 it Khintict £
3 B.222 7 .o @
=fedfb+ - - Q.@2¢@ 2.300¢  @.20Q  0.002 1.QQ 2.20 2.2%7  2.202%
L.000 Bl SI.002 330 1,000 8137 (1,020 &¥2 . 1.00@ @ .98 9 o
@ J.ed2 @ Q.22 ¢ Q2.0 2 ©2.200 . Q.08 @
2 o.008 © Q008 Q@ .
=fe0Ca+ 2.000Q@ -5.8540 @ F.000 2.0Q00 1.00 ©.0Q 0.00  Q.0Q0Q
1.90@ 812 -1.008 330 1.008 813 1.4@0 150 @.200 ¢ 0.020 @
@ 2.6 @ 2.02¢ @ @.006 2 d.og@ 2 Q.00 @
2 @00 9 Q.00 @ - B
=Fa0HCa++ B.FE2G T 4.9728 Q.30¢  Q.000 2,00 .20 2.28  Q.Q0Q00Q
1.00¢ 511 . 1,020 iS@ T 2900 813 d.o@ @ 0. 000 © 9.900 @
& R.e@d © e @ AFFE @ 0.0déT @ R.o00 @
@ 9.800 @ @ @EE @ T ’
=Fa504— - @.0gR@ T 7.7d2@  Q.@d& Q. 020- 1 ¢ W.2@ 2.82  2.700@
LV08@ 611 . 1.0@0 33@ -1,0@0 813 1.W0E 73ET -~{.d@ ¥ _2.qe@ @
@ P92 Q@ .06 ¢ 2.280 @ ©.0Q0 @ @.000 @
2 Q.00 @2 ©@.00@ @ - o
=feS04— LB QEeR 7.7800 Q.00 (.000-1.0%2 0.0Q ©.00 @.000Q
1,020 812 1,000 330 -1.000 813 1.@2@ 732 -1.900 2 Q.@8@ 9
¢ Q.02 @ Q.22 @ Q.20 @ Q.G @ @.o00 Q@
¢ Q.00 @ Q.00 @ , , L “
=FeOHS04~2 @. 0@ 2.790¢  9.000 Q.000-2.00 .00 2.9@  @.3%00
1,000 811 -2,200 813 1.02@ 732 -1,008 2 9.00@0 @ 2.00Q0 O
2 .e@ 2 2.000 @ Q.06 @ .00 @ @.90@ O
2 o.908 ¢ Q.002 @
=feOHBO4~2 - = (.020d 2.7900 Q.00@ @.z00-2.00 2.0¢ .08  0.0009
1,200 812 “2.00@ 813 1,000 732 -1.@0Q0 & 2.000 @ @.900 @
¢ Q%@ 2 @002 @ 2.0 ©?  2.002 @2 Q.000 @
¢ o.200 @ d.ged 9
TYRPE MODIFICATIONS
- NAME RCTIVITY GUESS ~ LOG GUESS - ANAL TOTAL
Ca+& il B E9IE-4 -3:640 4. 85QE+21
Mg+e 1.738E~92 -1, 76@  2.490E+01 .
C804-2 v T TTETBIBE-R4 0 -3.SS0 0 4.644E+03
H+1 - 1.S14E-85 -4.820 1.S26E-@2
Fhez - — 1.20@E-97  -7.00@_ 1.853E+84
ADS1FSIA - 1.POQE+0Q 2.30@ 0, Q02E-@f
ADS1TYRE 3. BOZE-Q4 -2, 420  E.TEZ@E-2E
ADSITYPL 9, 333E-06 -5.830  5.800E-0%F
Al+3 S 1.175E-94 - -3.930  3.EQ0E+0@
Fe+2 T U SI01RE-85 4,300 2. 800E+0Q
Mn+2 1. 28BE-24 -3.890 __ 7.Q0QE+0d
co3-z - - 1. QYRE+RR Q.20 2. 020E~01 L
SE 1. QROE+CR 2.200  0.000E-01 AR302382¢
NAME TANAL MOL T CALC MOL_ . ACTIVITY ~ LOG ACTYTY __ GAMMA NEW LOGK
Ca+Z 4. 85Q0E+RL Q. QROE-@1 E.?BIE 24 ~3.64008  1.00000% 6. 0008
Mg+2 2. 490E£Q1 0.QDRE-Q1 1,738E-92 ~ -1.76090 1. 222022 2. 2029
SD4-2 T 4I644E+B3 @, QQOE-01 2.818E-@4 . -3.550080 1. 000000 0. 220D
H+l _}.ghaE 82 Q.000E-01 1.5i4E-05 _ ~4. 32000 1. 200003 4, 8200
= SIE+04  Q.000E-@1 1.2@@E-27 _ -7.000Q0 1. 202000 0. BRoE
ADSIFSIR @.@@@E 21 Q.D0CE-21 1.Q0QE+@d . 000¢D 1. Q00220 2. o@R@
RDSITYRZ 2: 7TE0E-0Z  B.9QQ@0E-Q1 3.80ZE-04 -3, 45000 1. 200020 2. 222R
ADSITYPL . . b5.B0YE-24 2.DRRE-21 9.3336-26  -S.03000 1. 209222 @, 2R
R1+3 1. 175E-84 2. 220a

3. 2ReE+20

Q. QRRE-@1

S —3.932000

1. gReo2

DIFF F
g, QERE-2
@, VIDE-¢
2, peRE-2
@, dFIE-Q
@. QEQE-2
. 2QQE-2
Q. pEBE-Q
2., 2PV~
A, ARAF =%



cad  Fews T TorolGnTEd Wl BOdE —d s S. dack - dD =4 Sl
478 Mn+Z . - 7.Q0GQE+P3  OVQ@RE-Q1 1, 2BBE-@4 T -3, 33000
1490 CO3-& =7 —@,9QQE-9! 2.2Q0E-Q1 i.QRQE+@@ Q. daEQe

Z HEC ' . RARE-01  J.0Q9E-Q1 1. ZAYE+ED @. GEEnd

CHARCGE BALANCE: UNSPECIATED

I SUM OF CATICNS= 1.4884E-@1 SUM GF ANIONS =-9.89%E-&z2

. La tleiichield] e it

Pty @. G0
il g. deda
1. JGQBGD B. 2252

FERCENT DIFFERENCE = 3. 112E+@1 {ANICNS - CATIONS)/(RANICONS + CATIONS)

AR302927

wl, ERET —u
9. JAQE-2
g, QEEE-2

2, 2BOE-2




L
~a

YERSICN:

MINTEGAZ ~ DATE DF CALCULATICNS:

ARAMETERS 0OF THE COMPONENT MCST OUT OF BALANCE:

[TER

-

=R 2R e SR A R N S N (RS Y

NAME

ADSITYPL
Ca+&

ADS1TYPZ

ADSIPSIG
ADSITYF!
ADSITYPE
ADS1FEIA
ADSIFEIG
ADE1PEIY
ADSIFSIB
ADS1IFSIR

TOTAL MOL
6. BBOE~Q4

1. 2E9E-83

2. 7ERE-02

1. 2892E-83

. 6.BOQE-@4
| lE.7E0E-02

1.173E-23

T 9. 846E-24

9. 31ZE-04
9. EG4E-D4
9. ZQLE~D4

DIFF FXN

3. 440E-23
1. 4bEE-G2
. 963E-a2
L 77E-BE
. Z50E-B3
. B4ZE-BE

1
My — U W

-2, BBBE~-ZZ

f

-4, 747E-083

-E. 118E~04

~1.944E-25
~1. 43728

4-DEC-89 TIME:

LOG ACTVTY

-3. 83002
2. 2%626
-3.15518
-1.93826
-0, Q309G
~4. 47569
~1. 85785
-1.72321
—1.66284

~1,83311

~-1.63287

=

B:Z

=
oa

-~
—_

AR302928




FPC  VERSION:

MINTERRE

"DATE OF CALCULATIONS:

SOLID ANGLESITE

4-CEC-89  TIME: 2@:25:24

FRECIFITRTES -

AR3062929



~Z VERSION:

MINTERRS

" DRTE OF CRLCULATIONS:

ARAMETERS OF THE COMFONENT MOST GUT OF BALANCE:

TER
il

iz . .
TRIFE

-ADBITYRZ
ADELITYRE .

13
14
is
i6
17
18
19
@

NARME
ADSIPSIR
Bl+3 -

ADSIFEIE

ADSIFSIV T

RDSIPEIR
ADSIRSID
ADS1IFSIO

T TOTAL mOL

5. 2YIE-B4

S oL 1. E2154E-04

©AT214E-84
- 2. 7ERE-22

C e 2L TERE-DE

4. T96E-B3
4.2 ICE-BE3
Z.B30iE-G3
T3, 997E-a3
S 9B4E-23

DIFF FXN

-1, 4B3E-B2.

7. 4RB4E-G4
6. 91%E-84
3. 506E-01
3. 857E-@2
- 339E—-1BE

~7. 2773

-1.237E~-B2

-0. 18RBE-Q3

~9. 319E-&8

4-DELC-8%

LOG ACTVTY
-1.a3287
~3. 3745
=3.43%18
-1. 45858
—2. 23875
-3, geaZe
~Z+935539

-Z. 98243

TIME:

-2, 89837

—Z. 88584

ot HpceT i e

AR302930




+C VERSION: MINTE@A= DRTE OF CALCULATIONG: 4-DEC-83 - TIME: Z2@:32S:44

ITERATIONS= ©1: SOLID DIRSFORE ~ FRECIFITRTES -

AR302931
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FC- VERSION: MINTERRZ DATE OF CRLCULATICNS: 4-DEC-85 TIME:

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

.ITER NAME “TOTAL MOL  DIFF FXN  LOBG ACTUTY
21 8S04=2-:T 7 CTUI-40ERTE-QE -2, 7S1E-08 —6. 9343

AR302832




~Z VERSION: MINTEQAZ DATE.OF CALCULATIONS: 4-DEC-85  TIME: 21;

ITERATIONS= @2E: ©GSOLID CERRUSITE . FRECIFITATES - -

AR302933




o0 “VERSION: MINTEGAS - DATE OF CAUCULATIONS: . 4-DEC~59 TIME:
SRRAMETERS OF THE COMPONENT MOST OUT OF BALANCE: -
1TER NAME CTOTAL MOL . DIFF FXN  LOG ACTVTY
22~ ADSIPSI® 3. 9Q4E-03 —6.65LE-DE  -Z2.8B984
23 - ADSIFSIA 2.BQPE-03 -S.317E-08  -E.BOCUE
24 _ ADS1PSIQ 2.SSSE<@3  ~7. 359E-03 -2, SEER1
=S ° - ADSIPSIO " 2.39%E-23° -1.170E-03  -2. 46674
26  ADS1PSIO | 2.36QE-B3 —4,94BE-Q5  ~2. 45457
7  ADSIFSIA &.359E-03 -B.47SE-08  -Z. 45403
1D NAME - ANAL MOL  CALC MOL  ACTIVITY  LOG ACTVTY
15¢ Ca+2 . 1 239E-93  1.23BE-23 1.G7SE-33 0 -2, 96846
46D Mgz . 1 343E-03 1.D4GE-DF O, L02E-24  -3.04088 _
811 ADS1TYRI B.8PPE-P4 - 1.0G6E-23 1.2Q6E-B8  -7.99738
470 Mn+E T 0 T 1.30SE-B4  1.304E-@41713BE-04  -3.94604
233 Fets ™ 7 ' T T Si133E-25 S.131E-Q5 4.456E-Q5 -4 35167
813 AD3iFSIA T, 3996-03  3.S1SE-03 3.S15E-03 . -2. 45403
812 - ADSITYPE ~= - Z.780E-02° 4.@96E-03 4.896E-83 -2 38761
732 S04-2 “ 3,950E~Q8 2.096E-U6 2. 967E-86  —S.59064
3@ Rl+3 ‘1.214E-04 1. 198E-Q7 B.679E-Q8  -7.06132
2 HZo S.55BE-22 -3.533E-08 9.976E-81 9. 09126
148 CO3-2° ~ 777 0. QWeE- @1_ 1.183E~11 1,@27€-11  -1D.988&2
330 H+Ll 1.SS0E-05 6.905E-B2 1.S514E-05  -4. G202
6OE PbeZ =19,/156E-02 6.55QE-23 5.68BE-03 T -3 24505
SPECIES: TYPE I™= COMPONENTS =~ = —— - -
.‘v NAME " CALC MOL . ACTIVITY  LOB ACTVTY -~ ~ GAMMA
S@ Ca+@ — -~ 77 1,2386-3 V.Q010753 T -2.96846 0. 868356
46D Mg+ {I04BE-03 | 9. QOWII0E _ -3.0408B  ©.868356
732 504-2 £.9565E-06 2. 00Q0026  -3.509064 - 0.868356
47D  Hn+E 1, Z04E-@4 @.20Q1138 T=3.94604 . ©.BEB3IT6
609 Pb+z - - .~ - 6.550E-03 @;0056879 _ -2.24505  0.8683%6
148 CO3~8 1.163E-11 ©.000000@ -10.98822 ~ ©.8683%6
812 RADSITYFE 4. 096E-R3  @.BQ40962 _ ~2.38761  1,000000
811 ADSITYFL 1.806E-08 @.000QQ00  -7.99738  1.000Q00
30 Al+3 1.192E-07 2.008Q@8:1  -7.@6158 Q. 727897
£82 FerE T CBAI3ZLE-05  Q.000@446  -4.35107 @.8683%6

SPECIES: “TYRE 1II = COMPLEXES _.

ID NAME CALC MOL  ACTIVITY  LOB ACTYTY GAMMA
S127381 =feDHSO04-2 - S.259E-83 ~ 0. BWSETB6  -2.27913 1. 0000BB
3301401 H2CO3 AQ 1.544E-04 9.0001544  -3.81137  1.00023@
3307320 HS04 - 3. 104E-29 0.000003%  -8.52346  0.963387
33QEREQ OH- - - - - —3.570E-18 ©.0000008  -9.46863  B.965327
463300 MgDH + 4. B15E-11 Q.0QQ008Q -12.33877  @.965327
LB1402  MgCO3 AR 7.843E-12 (.0000008 ~11.18541  1.000230
461401 MgHCO3 + 4,198E-98 0.20Q0008  -7.39385  @.965327
L6G7328  MgS04 AR 3.878E-87  2.00Q0Q@4  -6.41125  1.000230
1503302 CalH + 3.098E-12 0.@@V008 -11.05638  8.965327

400 CaHCOZ + 3.5B4E-0B ©.0Q0Q208  -7.46@9  @.9653%

ha1 CaCl3 AQ 1.3306-11 ©.0Q00028 -1Q.87551 1. 00Q230
1S3732@ CaS04 AQ S EZ31E-Q7 0. Q00Q0Q5  -4.28134 1.000238
Q3380 AIOH +2 . - - 3.7656E-08 D.0000Q0@  -7.48542 @, 868356
383301 AL(OHIZ + 3.10CE-08 Q.0000208  -7.52364  0.965327
303382 RL(CH)4 - - 1.965E~-12 0.0900000 -11.72199  @.965327
3Q738@ A1S04 + 2.175E-18 Q.0002008  -9.67734  ©.965327
307321 AL(SO4)2 = - “UIES7ES14  0.000000Q  -13.38314 - 2.965327

-

=T

l- Hrcha i Rted

GaMMA
. BR8ESh
. B6B3SA
« ZEHAR9
. Be83S
. 868356
. RODROG
1. QOQZAR
2. 868336
B. 727897
1, paoad
a. 8&8356
Q. 96532

& P-&-@

B, 868356

NEW LOGK
9. @61

2,961
2. 261
2. 061
2. 261
@, 20
 2.000
2.138

P 061

NEW LOGK
0. 799
16. 817
1.95@3
-14.£66
-12.@96
. 924
11.472
l-. I-.L-@
~12. 892
11. 331
3. 381
2.278
~-3. 182
-12. 085
-&3. 921
2. 9%
4.875

3. 1379

2.061

NEW LOGK DIFF F
L0613 -3.716E-
L6513 @ DRQE-L
. QBgR -2, 3508t
LBBL3 @, SERE-T
%2613 . 2.D0RE-%
L2QER -2, AESE-
LBR2Q @, QBJE-T
2. 0613 Q. QCRE-C
2. DEBE-C
4, 384E-)
@. QARE~C
-1.355E-¢
B. QERAE~C

2. 3011
2, 0613
4. BZP0Q
2. 2643

H
e
. Z2Q
. 022
. 422
. 00
-0
. 022
. o0
. 021
. 2@R

N e ONeEaS

DH
. 2@
=47
313
345
. 935
. Q2
L A3T
. 399
. 335
708
. B3
472
11.89%

ﬁﬁf@az%h

136
. 843

|
aadi Ll Nl LR DU ) IO I

[y

[y

n-m




AGARRAE  OBO. . SHEO

Z.591E-@& = -

IDIEZB3 ALUHIZ ARG 2. 484E-0% 0. CRBBAGER
L8QSZT8  FeDH + -S.P43E-10 @, 0QRQQYRD
S3832@1  FedHE -1 . BBIE-2 Q. 2ORGODE
DT IER FeShL &R T AUIERE-SE Q. 0Reead
3@33ee Fa0HE AR 1.287E-15 U. QE2@oen
7R3 MnOH + 5. 823E-11 2. qouavde
7Bl Mn{OH)Z -1 . S.32RE-E85 Q.Q0000080
= 2@ MnS04 AGQ 4, 75C5E-28 0. BRODRQQE
7&1498 MnHCOS + 7.262E-29 . 000Q20a0
PRI4PpF FHICO3IE-& ~ “3.015E-14 @. 0000702
a3 3%e  FhOH + - 7.TIZE-06 2. DORBA7SE
@@33al PbltH 2 AR 1.374E-18 1@, Q0QQ2¢Q
283382 PLOHIS - 1.48%E-16 Q. 2QQ0002
PQ3303 FbabH +3 1.E75E-R6 Q. 020029
DB7IZW  FLE04 ARG . 3,ZBbE-&6 Q. ddaRgas
203384 Pb3(OH) 4+2 T 1UH4ZE-L2 Q. BROQ@QE
@@lem] PbCU3 AR 1. 215E-26 ~ &, QR0QQ001Q
QA3ZPS FhBHI4 -2 2P 472E-23 R, 0000
@ATIEL. PB(S04r2-2— 7 1.273E-18 . G2G00E2
Tadieds  PhHCOS + T IVASEESYS T UL Teudl 49
JL40E  HCGE - T 4. 159E-Re 2. anelasd
183301 =fel- © T 9.943E-85 B, GQBR98ES
122338z =fe(HI+ C 4, ETPE-B3 @, 8R4C497
113381 =FeQ- - - — E./22RE-1Q0 O.2000Q20
lizage =FelHZ+ 1, B44E-38 Q. 0000223
116082 =FeOPb+ 6. 808E-34 Q. 3Q630%
ize@e@ =feDFD+ 1.977E-B2  2.31@7728
izice@ =feOCa+ 17443E~09 @, QU0aedd
111582 =FeOHCa++ - - 1J248E-11 2. Q0R0DOBQ
117329 =Fetl4- --6.713E-89 0. 00Q2009
12732@¢ =fa504- — o BA34E-03 Q. 0027342
117321 =Fe0OHE04-2 - - "1l.2%2E-¥98 2.12020223
PECIES: TYZE 1III - FIXED SCOLIDS
iD NRME - GALC MOL LOG MOL
2 120 : —-3. 992kE-02 - - =1, 443
@143 CO2 (g0 -3 2R1E-@2 —1.492
230 H+1 &, 9RSE-B2 1,161
SFECIES: TYRE IV - PRECIPITATED SOLIDS
iD NAME calC MOL LOG MOL
SoBE  ANGLESITE 4. 145E-G2 ~-1.382
G330 DIASFORE 1.212E-@4 -3. 916
J6Z@2@ CERRUSITE = 3. 20402 ~1.4%4
SFECIES: - TYPE V - DISSOLYED SOLIDS
Ib NAME CALC mOL LGG Mol
iSQB3 HUNTITE - 2. 3BRE-27 ~26.623
46001 HYDRMAGBNESIT 9. 92QE-@1 -41.867
46002 MPGNRSITE - 7.393E-@7 Co=-b. 131
JE80Bd  MELANTERITE  _J.816E-08 ~7.418
346003 NESQUEHONITE 2. 9zZE-@9 -8. 534
2 SIDERITE 1. 252E-@S -4,323
2 93 FYRCCROITE 1. 330E~10 -3.876
047009 RHODOCHROSIT 2. 7Q1E-@3 -4,368
47328 MNS04 - EL9ZRE-15 -12.535
alSedt  GYPSUM i.960E-04 . —3.788
Lo0E0d  MASSICOT T i.341E-06 ~0. 873
gedeal LITHARGE T 2.118E-@6 C =5.0674

=-5. 586

=12. 980

A, AR

~3. 6R4TE 1, QRREZA -
-3, 31360 B, 365327
-£1.33818a @, 365327
-7.7503% 1, 00@c3R
-i5. 89917 1. BORE3E
-1, @2386 Q. 965327
-24,28923 @.,965327
T S7.3EET79 1. Ga@esa
~8. =426 B 963387
-13.38149 . . .Q.8633%6
-5, 13611 &, 365387
=5,.7271i7 1. apgz3a
-135. 84823 2. 5685357
-6, B31LS @, 727897
-5. BBSAY 1. 2R02za
~11.39248 Q.868355

=5.99327° 1.ee23
-22.66829 . 2. 868356
~5,385632 - -@.BEBIT6
-4, 5532 @, 965327
-3, 39632 B, 560327
-4, R4ESR 1. GD2eDR
-5 37164 i. BEIRR2
15, 55335 1. QOQC0d
=7.28141 1. DEETR0
-3 16758 1. ODQRB0
-1.96773 1. D@Rena
-8. 84811 L. o@@@0d
-1, 58390 1. BOROER
-8, 17293 1. @2002
-2, 56318 1, J2200d
~7.88892 1. CRQR2R
NEW LOGK DH

@, @at D. DG

29, 6327 -@, 53

4,320 Q. DID

NEW LOBK DH

.7.836 -2, 152

-7. 396 E4. 530

13.233 -4, 8508
NEW LGGK DH

29. 421 £5. 760

7.657 SE. 218

7.838 6. 169

2. 531 ~2.86@

5. 498 5.78%

1D.437 S. 328

-15.568 Ze. 550

10. 386 2. 979
-2.998 15, 488

4, B854 -2.361

-13. 2867 16.78@

T ~13.9068 16,380

-16. 20@ &. Gf
=3.783 13,13
-31.629 . 2@
=, 181 2. &30
-21. 177 £3.583
-lga. &8l 14,333
-34.785 0. 2ed
2,214 2.17
it.ei3 8. oga
1a.7el . BEE
=7.89%93 @, B
-17.120 Q. @@
-28. @45 2. &g
-6 222 2. 0o
2. 708 B, 2&@
-24, 382 o652
7. o4l Q. &g
-3%.638 . 90
2.331 . B
13.218 2, G
1&. 427 -3. 517
-8.929 @, Qe
7. 290 &. 00&
~8. 330 3. 222
7.258 a, oa
4,719 &. 02a
2. 208 2. 222
-5. 8508 7. 0o
4.%7@ 0. 2@
7.768 . B0d
7.78@ 2. a2
@, 798 2. 0@a

AR302935




LReRRBL  RPB20CGI ~° T E.blok~dp C TDe08s o d.o0b ~ 1l.4od
MAEBEAG  LARNAHITE S a2BE~31 -2, 299 o 0.143 B 448
reepenl  FRS0SS04 1. 2%92E~-04 - —3.88% -1@. 841 29.758e
LReQREE . FR4O3ISQ4 . . 3.168E-99 0 —Z8.499 | —&2.845 0 35.87Q
o009z FB302C03 9.395E~1f  -19.027 - -11.36&8° = <S6.438
L A232@3 GIBBSITE (O 1. 3BIE~BE =1. 859 ~9. 204 2. B0l
cupggns  FB(GH)Z (C) 3, 822E~-R2 -1.834 ~8. 447 13,979
32&3 HYDCERRUSITE 2. 434E-BC ~1.614 17. 468 3. 6od
FPplas  FB2O(OM) 2 3, 861E~-12 T -1l 413 —26. 200 2. ¢aa
PAGERB4  FRA(GH) E504 1.749E~27 -6, 757  -E2i,10p@ 2. pa
FEiSERE T LIME - 7.7TOE-E8 —27. 119 -33: 780 46,883
[215@@1 FORTLANDITE -~ 2. 199E~17 16,658 -23. 327 30.698
FazEeEd  WUSTITE 2. 01ZE-27 = -6.8%%  -l2.215 _E&.°840
1246001 PERICLASE 7 ZB9BE~1d - —15. 688 @ —22.278 36. 133
2801 HERCYNITE - 1.797E-@9 77 -B.743 - —EB.BE7 T 7B, 360
HAA62B@  SRINEL 1. 465E~17 - —-16.834 -38. &b 89. @89
LIRS ALOH3 (A) 2. 708E-24 =3.525% T -1lR.%33 27.9435
22008 RLOMSO4 E.493E~85 =4, 683 ZT.E30 0 0.ooR
JBS0@] AL4(DH) 12504 4. 494E-~@9 -8. 347 -22. 788 ‘Z.oed
A13@@% RANHYDRITE - 9.5CQE-2S NS i 71 4cd &4, 357 3. 7659
(1S@@E  ARRGONITE S USRE-RS T T SEVBS4 T 77 BLEeZ T TELBIS
RAREEE  ARTINITE | ERE5SE~i8 -17.848  -1@. 211 28.742
FARSBEl BOEHMITE l.Be2E~B2 =1.779 =9.176 =8.122
240002 BRUCITE 1.883e~11 -12. 744 -17.341 £5. 848
i@15e@l CALCITE 2. 972E~06 -5. 887 8. 428 2.3835
SRI2@d  Alz03 T 6. S13E-09 -8. 186 -2Z2. 988 Q. 22Q
ia15ae2  DULOMITE - 6.88B7E-1E -11. 162 16,824 ‘8.298
D462@8 ERSOMITE 3. 63%E-87 ~6. 439 2. 208 -2, B2@
SPECIES: TYFE VI ~ SPECIES NOT CONSIDERED
1D NAME CALC ™MOL ~.L06 MOL NEW LOGK DH
.3 RD51RGIZ 3, S15E-@3 ~ =2l 4504 o, 222 0. Y

AR302936




=C - VERSICN: MINTEGRZ ~ DATE OF CALCULATIONS: 4-DEC=8% TIME: Z@:26: 2~

~ERCENTAGE DISTRIBUTION OF COMFONENTS AMONG

O31ITYRE

NAME

Ca+2
Mg+2
Mn+2
Fe+2
5042

Al1+3 o

[

dissolved and adsorbed speciss

1.9@6E-27

B.2

2. @QQE-B1

2.2  1.ZiEE-24 3

190,23 DERCENT BOUND IN SFECIES # 1sa Ca+2
_12@. @ DERCENT BOUND IN SPECIES % = 468 Mg+e
109, & "PERCENT BOUND IN SPECIES #811620@  =FeOFb+
S A%, @ PERCENT BOUND IN SFECIES # 47¢ Mn+2
-~ 13%.% ~~ 'FERCENT BOUND IN SPECIES # 2B  Fa+d
18%. 2 —- PERCENT BOUND IN SFECIES #812338&  =fa0H+
8.3 PERCENT BOUND IN SFECIES 88116808  =Fe0Fb+
456.7 FERCENT BOUND IN SPECIES #8156@@2 2 =feOPb+
15.1 EERCENT BOUND IN SRECIES # . 817  ADSITYFR2
19.3 CPERCENT BOUND IN SPECIES #8187321  =fe0HSD4-2
15.5 PERCENT BOUND IN SPECIES #8123302  =feOHS+
39.6 PERCENT BOUND IN SPECIES #810s200  =felFb+
12,1 PERCENT BOUND IN SPECIES #8127320  =feS04-
65,7 FPERCENT BOUND IN SPECIES #8127321  =fe0HB04-2
34.2 . PERCENT BOUND IN SPECIES 48157320 2 =fe504-
“62.6 - PERCENT BOUND IN SFECIES # 3@ Rl+3
19.8 PERCENT BOUND IN SFECIES # 323302 AIDH +2
16.3 FERCENT BOUND IN SPECIES # 393281 ALOH)& +
1.2 PERCENT BOUND IN SPECIES # 323383 AQL0H) 3 AR
19,6 “ BERCENT BOUND IN SPECIES 481160908  =FeCQPb+
31a.7 "PERCENT BOUND IN SPECIES $8126008  =fé0Pb+
--58.46 "PERCENT BOUND IN SPECIES #33014@%  HECOS AR
8.3 . . FERCENT BOUND IN SFECIES #40Q01482  FbHCO3Z +
Zek " PERCENT BOUND IN SPECIES #330142@  HCO3 -
-2 1 FERCENT BOUND IN SPECIES #81233@1  =fel- -
16.Q  PERCENT BCUND IN SPECIES #8116Q0@  =Fe0OPb+
254, 1 FERCENT BCOUND IN SPECIES #812620@8  =feDFb+
6.3 FERCENT BOUND IN SFECIES # 629  Pb+&
3.8 PERCENT BGUND IN SPECIES #8116000  =FeOFp+
59.7 PERCENT BOUND IN SFECIES #81262@0 =felPb+
———————————-ERUILIBRATED MASS DISTRIBUTION ~————rmmemmer
DISSOLVED SORBED PRECIFPITATED
MOL/KG  FERCENT MOL/KG  FERCENT MOL/KB8  FERCENT
1.239E-83 {@@.@  1.458E-39 2.0 @.02Q9E-@1 .o
1.049E-23  100.0  Q.Q20E-Q1 @8 0.000E-01 2.0
1.335E-04 129.@ Q.QQQ@E-2i 2.0 3. 000E-ai 2.9
T 5,133E-95  {md.@ Q. Q@RE-@1 Z.2 Q.00QE-01 @. 5
T1.2IAE-PS 2.8 7.993E-03 T 16.1 4. 149E-@2 83.8
. 3.8
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N T S TRDa AoTewion L e T T s s3ad T e i R e
&&d C03-2 7. - C-lu74iE-@4 - - 4.3 B.2RQE-dl a.@a 3. SBAE-QOE 99.3
TiE HEL - 3.18BE-@4 - 7.5 —403557E-93 197.5 . 8. 0@eE-21 "
2@ Ph+E . 0 6.S84E-Q3 0 T 7.2 - 1J14SE-@2 0 12,5 (O 7.3B3E-02 3&. 3

CHARGE BALANCE: SRECIATED

i

SUM OF CATIONS = - 3,378E-0% SUM CGF ANIONS  1.33S5E-@

3

PERCENT DIFFERENCE 4, 33HEFB] (ANIGNS - CATIONS) / (ANIONS + CATIONS)

NONCARBONATE ALKALINITY = . &. QReE-Q1

il

IONIC STRENWNGTH = @ 1. QQRE-23 ' N B -

#¥%%%% DIFFUSE LAYER ADSURFTIGN MODEL *##exxx%

#%x% Parimeters For Adsorbent Number | #%#x

Electrostatic Variables: psid = 0.141883 ~ sigd = @.231346
psib = Q.Qa0ed sigbh = 0. Q22009
psid = @. 000000 sigd =

Q. QgRLe
Adsorbent Concentration (g/id): 12.10@ _ .
Specific Surface Area (sq. meters/gl: 602,02

AR302938




PC

aturation indices and stoichidmwetry of all minergdls. ~ = 7 77

ID#
22
o oninind
EZRAZRAL
SE15Eda
Z@iZoaa
TR4E00E
EaZadl
4607
SBI5eg1
SPRIR02
=01S0RE

EYEE=Y

2QDITB3
SPaZeed
beisoal
S@15eges
246081
S@sb@az
Y=yl
S@46003
Sec8aed
2a478@3
S047000
&B470Q2
SRe0aad
SR

wilnio))

a2
Sea2eal
=Xt
LHR6QHA1
cheRaRe
e riteYein s
=palanlnly e
e RS
SoodRe3
26 A3
5304
ZRiTE0R
22150d]
SRz 300
Z40091
S@zsaal
846008

VERSION: MINTERQAZ

L UL —3.200) 338

NAME Sat. Index
ALOHZ (A) -3.559
ALCHS04 -4, 603
AL4 (OK) 1BS04  —B. 347
ANHYDRITE ~4, 02
ARAGONITE -5.694
ARTINITE _ —i7.846.
BOEHMITE =1.779
BRUCITE 12,744
CALCITE - . =5.587
DIASFORE
DOLOMITE 11,168 |
EFSOMITE 7 =6.43% . {
BIRBSITE (CJ  -1.859 ¢
ALZOZ . . - .=B.186 X
GYFSLH ~3. 788 ¢
HUNTITE ~  -S67BE3 ¢
HYDRMAGNESIT ~%1.867 {
MAGNESITE -6.131 ¢
MELANTERITE  -7.418 {
NESGUEHONITE  -8.53% . (
SIDERITE  =4.983 ¢
PYROCROITE -9.876 - (-
RHODOCHROSIT  -4.368 (
MNSO4 -12.835 .. L
CERRUSITE G, 000 {
MASSICOT = -=5.873° ¢
LITHARBE  -B.674 .
£BO, .3HZO -5:586 (
FBEOCO3 .. -3.583 1
LARNAKITE " -9, 299 {
FB2CZ504 -3.889. ¢
FB403S04 S -8.4%9. o (
FR302C03 ~10. 827 {
ANGLESITE B S
PR(OH) & (C) -1.2354 =
HYDCERRUSITE -i.614 (
FB2O(OH) 2 -11.413 ¢
FB4{OHI6S04  —5.757 {
LIME ~-27.110 {
FORTLANDITE  -16.658 ¢
WUSTITE -6. 696 {
FERICLASE -15. 688 {
HERCYNITE -8. 745 {
SPINEL ~16.834 {

DATE OF CALCUCATIONS:

‘Stoichiometry (in
.oy =
ot

1. 60@: 3@
=1, 00@0) 33@
10. @831 330

1.0@@)i58

-2, 00 338
~3. B@A) 338
1, 000) 469

1. Gaa) 138

{
{
=
{
{ 1.080)132 _
{
(
e
{

1. oge) 152

A.Q9Rr A58
-3.0Q&) 338

Sl T
1.0@@) 152

QRO 17 PR-Y

5.00@) 400
1. 090 409
t. &@3@) =8
1.1200) 468
1.00@) 280
~2.00@) 338
1. @@2Q) 5474
1. 00@8) 473
1. ¢ed) cead

2R 338

-2.20@) 222
—-2.02Q) 338
—Z. Qo) 33
-2. gad) 320
-4, 200) 330
=6, BBE) Iza
~4, QBAY 338
1.00@) 600

-2, PR} 33G

-2, 00@) 330
~4, 20@) Z30
—6.@318) 352
-2, 009} 330
-2. 209) 328
-2, Q0B) 338
~2% Be) 330
-8.02)3za
-8, 0@} 322

4<DEC-BY

B T T T T R T T T T T e T s T T o T e T e T i T T P
' '

=

i.0@2)

4, 008) @

1.00@) 140

2. 002 460
i.08@) 3@

2.0y 2
1. 8¢Q) 148

. 029} 460
- Q0@ 732
.3@d) 3@
J00) &
1.0&23738
1.2@2) 1352
4, 222) 14@

s

[
.

1.022) 148
i.20@)732

1.00@) 4@
i.9¢2) 142
1.629)47@
1.20@) 148
1, 2883732
1. 83@) 14@
1,02 cdd

1. fe@) e

1. ¢@@) 600
2. BRR) &2

2. Ay end

3. k@) L0

T4, 0Ed) 608
3. 220} 622
CL ABR 732
T 1.028) 608

3. 020600
2. Bg) 608
4.000) 608
1.248) 156
1,900@)158

B.247)288
1.A00) 460

1. o@@) =82
1. 22@3) 460

. 20%) 20

{
{
{

1. 000732

2. 099)

-3.00a) 330
1.898)732
1.8@@) 732

. Q2Q) 140
B3y 2
D) 330

[y oes

_ g, 2

2. QR& 148
JT.aed) 2
3.28@) 2

-6.00Q) 330

Z.oe)y =
4.009) 140

T 2. B2R) 336

7. 0@
3. 20}

fo

n

1.988)
1. @62Q)
1.33@)
1. 288)
1. 00&) 732
1. 8@@)732
1.0 L42

H
=
=
&
=
-
L

c. G23) 2
2. 20@) 140

. 02@ e
l.9e)y732
l.eedy &
2.08@) 2
1.5y &
i.a2d) =2
2. Ge@y e
2. 0282 32

F3 00 T

{
{

(

{

1, @8a)

12.008) &
S.000) &
6.eRB) =
1. GD@Y 140
1. R
Z. 02®)

3. 008)
2. 209)
z.pedy 2
£.00Q) 2
4.00@) &
4.002) 2

AR302939
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oC  JERSIGN: MINTERAZ ~ ~UATE OF CALCULATIONS: ~4<DEC-33 TIME: 31::5:32

e

_nD - RURET LS BLENARIS C&ER BEATTERY -
\DSCRETION, oH = 4.U8;, pl02 = % U@C3S atn, ALLOW ALL SOLIDS, ION STR=,@:

._.e vature {Celsius): 16.68 L N ’

its of concentration: MG/L . . . . o _

IJrlc strencth: @.929 oolaly FIXED
If specifiazd, Total carbanate concentraticn “epresents tatal. 1nurgan1c carbon.
'3 not automatically terminate if charge ifbalahce exceeds Z0E -
-rec1pltatxen is allowed for all solids in %he tnermodynamic database and’
the uri1+ gption for solids is sef f$o: |1
The maximum nuader oF iferations is: 0@
The metned used to conpuie ac+1v1ty LOEfflClEntS 1 : Dav1e» emuatlcn

invevtediate cubput Tils o T
~osorption model: Diffuse’ L«we1 Tt
Number of afsorbing surfaces: 1

L2, 240 fRG. 22 2,028 7,020 81

158 4. 850E+01 —3. b4 T T e e e e e
4680 C.450E+Q1 -1.76 : - I
732 4. 04GE+RS ~3. 55 . ' - -
338 B.3B3E-B2 -4,@8
o2 1.8533E+8s -7.0@

813 3. 090E-31 @, @b

aig  2.72@E-22 -Z.48 T T T
8:1 o,300E-04 -5. 83 - - ;

@ 3. 200E+29 ~3.93 ST T B

..:3/5:‘! . 0@eE+l2 -4.232 .. .. . . " B
& 7.000E+82 ~3.89 S S - R :

1640 @.9R0E-R1 0 2.

HZO HAS BEEN INBERTED AS A COMRONENT

21403 CEi.6159 C S@.530@ e -
330 4.0800 @. C0d - - T
1) j_ _ — o _ o [
513 2.0000  .2000
2 12 . T IE= =T T T FE L DT LT T LS o T
(23301 =fal- . o 3.0220 -8.9300  0.000  @.000-1.00 2.2 0.28  2.2000
L0903 C1.000 812 -i.000 332 -1.000 8i3 Q.000 @ 0.2¢0 @ 2.000 @
2.008 @ ©.2086 2 Q.800 0 0.808 0 Q.0020 O @.200 O

2.900 @ B.02@ @ Q.20 0
1123332 =FeOHZ+ 2. dOD 7.290¢ Q.00 Q2.002 1.0Q Q.30 @.90 Q. 0200
LER 3 1,002 812  1.009 330 1.002 813 Q.000 Q2 Q.908 Q@ Q.228 @
2,000 @ Q.280 2 Q0.20¢ @ 2.200 Q@ Q2.200 2 Q.o¢@ @

2,002 @ Q.009 2 9 2.200 @

13381 =Fel~- so-cc Q. 00RQ -8.9300 2.000 Q.022-1.020 2.20 2.0@ 2.2000
A 3 1.2 811 -~1.00Q 332 -1.009 813 .2.2080 Q@ Q.928 @ V.@¢@D @
.e@08 @ 4,726 @ 9,000 6 QJ.G06 8 @2.026 @ Q.ee@ @

a2 @ 2.°09 & Q.00 2

41 o2 =FeQHZ+ - Q. gaea 7.290@ - @.022 0.000 1.0Q 2.00 2.20 O.Q2000
L. @A 3 1.902Q 811} 1.020 332 1,000 813 Q.90 Q@ Q.000 Q@ 2.900 @
e.200 2 2.20¢ @ Q.20 @ Q.008 Q 2.000 B Q.002 @

Q.000 0 Q2.000 @ 2.20¢ @ | AR302940

116022 =FalPb+ 2. 22 4.710e 2. 226 2.222 1.29 Q.02 0.02 Q. SRBA
-39 5. 1.922 811 -1.00Q0 339 1.909 813  1.Q00 590 1. a2 2 .ee 2




2.000 © 0.000 @ ©0.00¢ @ ©.900 @ @.000 @ 0.900 @
i 2 9. 0@ )] @, ded @
BLZLDRD =FelrRo+- RS 7, W7, 7,17, S W a7 1717, . 2R R.GAB 1.2Q &, T2 Q.23 d. FERa
.00 5 1.900 812 -1.000 330 1.900 813 1.00@ E@@  1.000 & Q0.000 2
2000 @ ©0.2¢8 @ 2.006 @ Q.000 @ Q.000 0 @.0¢0 O
2 2 2.000 Q@ .00 O S - D
121500 =feCCa+ --p.0000  -5.8500 ©0.000 0.000 1.00 @.00 2.28  0.000Q
L od 6 1,000 812 -1.000 338 1,000 813 1.00Q 1S@ ©0.000 © @.000 @
0.000 © D.008 @ @.00¢ @ @Q.008 @ Q.200 @ Q.70 O
2,008 @ 2.008 @ 0.02@ Q
111508 =Fa0HCa++ ‘goUTee  4.9708  0.000  Q.000 Z.00 0.00 2.00  O.Q0000
.00 3 L.000 81i.  1.00@ 152 2.000 813 ©Q.000 @ 0.200 & 0.000 @
2.00¢ 2 0.006 @ Q.00¢8 O Q.00¢6 @ Q.008 © 0.002 @
2.000 @ @.000. 0 Q.000 @ -
17320 =Fa804~ 2.0022  7.7308  @.708  Q.000-1.0% Q.22 0.0  Q.Q02C0
30 S .00@ 511 1.00@ 330 -1.00Q 813  1.000 732 -1.000 & @.000 @
2.000 @ -U.060 @ 2.0¢08 @ 2.000 ¢ 0.008 @ 2.000 @
.00 @ @.090 0 0.908 O -
{27320 =feS04— - - - Q.TOG@  7.7300 ©0.000 Q.O02-1.0Q 0.00 Q.00  Q.2000
.0z S 1.000 812  1.000 330 -1.000 813  1.Q00 732 ~-1.090 = Q.208 @
2.0086 @ 2.200 2 Q.00 @ 0.008 © 2.000 @ 2,208 O
G.000 @ 0.0080 © Q0.008 O
117321 =FeOHSO4-2 - 0.0000  0.7908 ©0.Q0¢ 0.Q00-2.0Q Q.02 2.¢2 O, Q000
00 4 1.00Q0 8i1 -2, 000 813  1.000 732 -1.008 2 0.200 @ ©0.000 @
2.000 @ @.008 @ 0C.000 @ 0.000 O 2.000 @ Q2.000 @
2000 © 2.000 © ©9.000 @
1’1 —feOHSO4-2 —- 0.0000  Q.7908 0.780  @.000-2.0Q0 Q.00 2.00  Q.0220@
% 1.000 812 -2.080 513 ~1.000 732 -1.000 & Q.000 @ Q.00 @
2.006 @ 2.928 Q2 @B.008 © 0.000 @ 0.008 @ 0.208 @
2.000 @ 0.000 @ 0.000 @
NFUT DATA BEFORE. TYRE MODIFICATIONS
ID NAME ACTIVITY BUESS = LOG GUESS ANAL TOTAL
15¢ Ca+@ .- --3.291E-04 ~3.648 4. BSOE+Q1
460 Mg+2 - - - —1.738E-Q2 ~1.768 2. 450E+21
735 SD4-2 : 2. 818E-04 _Z.550 4. 644E+03
330 Hel -t 8, 318E-0S ~4,080 8., 383E-22
500 PhHE - — - 1.Q00E-07 ~7.000  1.B5IE+04
413 APS1PSIA 1. OBPE+DD 2.008 ©.200E-81
812 ADSLTYRE | 3. BORE-24 —3.420  2.720E-02
811 ADSLTYPL 9. 3335-26 -5.038  b.B00E-04
36 AL+l 1. 175E-04 -3:923  3.2005+20
26@ Fef2 . .. - S.012E-@5 ~4.308 2. 500E+Q0
478 Mn+d - 1.ZBEE-B4 ~3.890 7. 0QOE+20
142 CO3-2 . — = - -1.DOQE+0@ 2.000  9.200E-21
T Hao 1, QRQE+RD 2.708 Q. B0QE-01 AR30294}
1D NAME " ANAL MOL  CALC MOL  ACTIVITY  LOG ACTVTY GAMMA NEW LOGK  DIFF F
150 Ca+i 4. 8SGE+B1 ©.@@0E-D1 Z.291E-04  -3.64000  1.000000 2.0002 Q. QQCE-2
a Mgtz -2.49QE+@{ 0. B0QE-B1 1.738E-B2  —-1,76000  1.000000 2.0002 . QQQE-Q
hE 504-2 4, 544E+Q3  0.000E-01 2.818E-04  -3.5500@  1.000000 2.0002 Q. Q20E-2.
330 H+1 8,383E-02 ©Q.Q00E-Q1 B.31BE-05  —4.08000  1.000008 4,0800 7. Q00E-T
600 Phe . . 1,853E+04 ©Q.Q000E-01 1.Q0QE-07  -7.200QQ  i.Q00000 2.0000 0. 2205-2
313 ADSIFSID 2.000E-@1 @.000E-01 1.0OAE+E0 2.00000  1.000000 2.0000  0.700E-@
Bi2 ADSITYRZ 2.720E-@2 Q. DOQE-31 3.B0SE-84  -3.45008  1.000000 2.0002  Q.200E-0.
811 ADSITYPL 6.800E-04 ©. QOQE-Q1 9.33IE-06 = -5.03000  1.020000 2.0000 Q. 0QQE-@
irvet o8008 =

Al+3

—QA4

A, ARRR

A, AMAE ~




G720 Mn+E ST 70000E+0Q  0.Q00E-Q1 1.ZBBE-34  -3.35000 1.000000 2.0202 0. Q02E-@
140 CO3-3 7.7 :2.000E-01 9, UPE-D1 1.0Q0E+0d 2. 00062 ' 1000000  2.0007  J.Q000E-2
Z . HID 2.000E-@1 0.000E-G1 1.2205+0@  @.20200  1.Q0002@ 0.2020 Q. 390E-0

CHARGE BALANCE: UNSPECIATED —
. SUM OF CATIONS= 1.B883E-@1 SUM OF ANIONS = 9.899E-22 ‘

PERCENT DIFFERENCE =" A Ti4E+2! (ANIONS — CATIONE)/(ANIONS + CATIONS)

AR3029L2




NAME
ADSIPSIA
. Mg+2
Ca+z -

.1 TER

ADSLPSI
- RDB1FSIA

ADS1FSIA
RDSLFSIY
ADSIPSIRG

R <R B o A R Y (TR~

FADZIFSI8

RDSIPSID

‘ARAMETERS OF THE COMPONENT MOST OUT

- TOTAL MOL

Q. QPRE-21

-1.@4%5E-03

1.23%E-93
G l27E-Q3

T3.9@7E-23

3. B38E-23

~C VERSICN: MINTERAZ -~ DATE OF CALCULATIONS:

OF BALANCE:

DIFF FXN
6. 3zzE-21
4, 174683

T 7LTLRE-BS

-1.545E-81
=6. 463E-05
2. CRQE-2Z
=6, 862E-83

3~ =1.ZZ6E-@3

—G. B94E-05
=5, DOZE-B8

4-DEC-~-8% TIME:

LOG ACTVTY
4. JVaBd
2. 76000
—Z. 74420
-1. 83715

- =~1.60963

-1, 45039
-1.23547
-1.18771
—-1.172a3
~1.16927

i
HES

31

4
-

3

AR30294L3




~C __VERBION: MINTZEAZ .DATE GF CALCULATIONS: 4-DEC-89 TIME: 21:13:33

LTERRTIONS= TH: ~ SCOLID ANGLESITE - PRECIPITATES

. ' s
.

AR3029LL




-------------II-IIIIIIIlIIIIlllII-lllllliiiiiii?iiiii—iiiiiiiiiiiiiiiiiiiiiiiiiiiiiil

FC° VERSION: MINTERA2 DATE OF CALCULATIONS: 4-DEC-89 . TIME: 21:13:35

*RRAMETERS OF THE COMFONENT MOST OUT QF BALANCE:

.ITER NAME  TOTAL MOL  DIFF FXN  LOB ACTVTY
10

804-2 - - - =4, 2Q7E-@2  5.83%E-02 = -2.73187 1 )
11 804-2 -0 - =A2QVE-02 T 1.be8E-@I T T-373187 1

12 8D4-2 T T4 EP7E-@5 TEVBTLE+RG -4.73187
13 ADSITYR2 ~ 2.7SPE-Q2 (1. 353E+Q@  -1,33999

14 ADSLTYPE  — 3070BE-08  BLSERE-OL -1.73279

15 ADS1IFSIQ CELEVSE-QE  -1.13%8-81 -3, 12097

i6  ADSiPsID C T 1.825E-02 C-4.BRZE-@E  =2.5279%

17 ~ BDSiFSI@ 1. 335E-92 ~1.882E-@2  -2.7783@

H ADS1IPSIR © 1. 337E-@E  -6.Q45E-BE -Z.65898

19 ADS1FSIO 1. 240E-02 -1.121E-03 ~  -2,59361 B o , o
ZF ADSIPSIQ - 1.21BE-02  -4,847E-0%  -2.57739 | ,

=1  ADSIFSID 1.2i7E-02 -9, pESE-28 ~2. 57729

AR3029L5




e — ——— |
PC T USRSION: MINTERAE ~"DATE OF CALCULATIONS: 4-DEC-89 TIME: 2:1::13:56

ITERATIONS= 223 SOLID DIASFORE - FRECIFITATES -




=L VERSION: MINTERAZ2 _DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:13:38

TRRAMETERS OF THE COMPONENT MOST QUT OF ERLANCE:

.TER NAME "TOTAL MOL  DIFF FXN LOB ACTVTY
22 804-g - ~4,207E-@2 -1.267E-08 ~6. 21754
in NAME  ANAL MOL CALC MDL  ACTIVITY  LOG ACTVTY GAMMA NEW LOGK DIFF F
15¢ Ca+2 . . - 1, 239E-@3 1.239E-Q3 7.138E-@4 ~3.-1470% 2. 575368 @241 -7.TSEE~LS
460 Mg+ © T1ID49E-23 1. Q49E-B3 6. Q3ZZE-D4 -3. 51949 2. 57536@ 2.2401 Q. Q20E-Q:
732 S04-2 -~ _4.9SQE-2Z " 1.0S3E-06 b.2EQE-Q7 T -6,31754  Q.575269 @. 2481 -3, 450E-L%
478 Mn+d —- LTU39SE-B4 1. 304E-@4 7. SQSE-@S ~4, 12464 @. 575360 @. 2401 -1.832E-1"
282 Fe+Z 5. 133E-05 5. 133E-0S 2.933E-05 -4, 52972 2. 575362 2. 2421 Q.2@9E-Q
81Z . ADSiIRSIG 1. 217E-R2 2.647E-Q3 Z.647E-03 -2. 57789 1. B2002Q . 0RQQ 3. S48E-1¢
812 ADSLTYRE 2. 7ERE-QE 3. 197E-@3 I, 197E-23 -2.43529 1, 202223 2. 07d @, JEAE-@
811 ADSITYRL &.3QQE-04 1,734E-08 1.734E-08 ~7:76187 1. GQADPR Q. 02882 1, 359E-1"
38 AL+ 1. 216ERs 4.9%96E-05 {L448E-DS T ~§.54151 Q.&B8313 2.5401 9. ZaDE-2
149 C03-2 - - 7 Q. @GQRE-@1_ 5.913E-14 3, 482E~14  -13.46823 ~ Q.575360D .2401 . Q@IE-@:
2 HEZD D7 -~TSEBTE-ZLS5L4T9E-Q4 9.978E-B1 .. -2.08196 1. 000920 P.20211  1.3&88E-L
800~ Fh+2 ‘9. 1S6E~-BE 4. 1BTE-QZ Z.409E-B2 -1.61815 2. 5753602 @. 2421 Q.022E-2:
332 H+i . 8.3515E-Q5 -1, 151E-02 8.318E-05.  -4,08409 ?. 572933 4,088 -1.355E-zt
SPECIES: TYRE * I — COMFONENTS
1D NAME CALC MOL ACTIVITY = LOG ACTVTY GAMMA NEW LGOGK DH
iS@ Ca+s . . . 1.239E-83 @.0@0@7128 = -3.14795 Q.575360 Q. 249 2. 00Y
469 Mg+2 - . 1.@49E~03 Q.0006D33  -3.21949 @. 575360 @. 242 2. 220
732 SQ4-2 1. @S3E-26 Q. 0000026 —6. 21754 ?. 575368 Q. 249 a, 222
7@ Mn+2 ST 71, 3R4E-24 B, DRRVTSE b, 125464 B, S75360 @. 2402 Q.02
‘@ Pb+z - ==k, 187E-D2 8. 0549908 0 —1.6181% | @.575362 0 2.242 @, 2@
43 CO3-2 - - B5.913E-14 2. 0000000 -13.46823 - @.575368 0 Q.24@ @, JPR
812 ADSITYR2 = 3.197E-03 _@,0031967 -2 49529 1. 200203 2. 202 @, 29
811 @ADSITYFL ..  1,734E~38 Q.00020003 ~7.76167 1. ZQGQ0Q Q. PR 2.2@2
3@ ALl+3 C ... B,996E-25  Q.0000144 ~4, 84151 R. 288313 2. S48 2. 20Q
288 Fe+2 " BV133E-GS Q. 2000295 -4, 52978 @.57536@ @, 24@ @, ZED
SFECIES: TYPE II - COMPLEXES Ce T
iD NAME CALC MOL  AGTIVITY  LGG ACTVTY BAMMA NEW LOGK DH
L27321L =feOHSD4-2 = ~1.7Q9E-83 0.0Q17@93 ~ =2 76719  1.000000 2. 79@ @. eoa
Se14@1 HSCO3 AR 1.537E-05 Q.2008154 -4.81137 1. 004616 16,815 -2, 247
307329 HS04 - - - 4.463E-03 Q. 0000020 -8. 41336 @.870933 1.947 4,910
Zeeoza OH- - - — 7.,2Q1E-11 @.0Q00000 -1Q.Z0263 2. 878933 -14, 2282 13,345 0
BRZ30@ MgOH + - 6.436E~-12 .00Q0¢000 -11.25138  @.879933 ~-12. 9851 15. 335
nA148@  MgCO3 AR 1.714E-14 @, 0000200 -13.75401 - 1.004616 z.922 2. a2
ERL4E1  MgHCOZ + 5.613E-12 Q2.Q2000023 -9, 31285 @. 872933 11.517 -2. 430
5732 MgS04 AR &.Q43E-38 2. 0000221 -7.21675 1. 8@4616 z.218 1.39%
C@3300 CalH + - 1.216E-12 ©.020000Q —11,97457 ?. 872533 -12.847 14,535
E314@@ CaHCO3 + ~ ~ 4,791E-i2 Q. 0020000 -9. 37955 @. 878933 11.376 1.79@&
591421 CaCl03 AR "2.997E-14 Q.0000000 2 -13.5345Q 1. 004616 3.079 4, Q2@
S@73E@ CaS04 AR 8. 15Q0E-28 Q. 00021 -7.08683 1, 084616 2.276 1.47@
Q3308 RIQH +2 - - 1.716E-06 9.02000010 -6, 00542  9.573536Q ~-5. 023 11.899% .
EO3Z@1 Al (DHYZ + - 1.89QE-27 Q. Q200202 ~6. 78364 @, 87@933 -10. B4d 2. 003
3 2 ALQHIG - - —~3,963E-13 02.0000000 -12.46199  Q.870933 ~23.876 44, Q&R
GaMezd  Al1S04 + - 9.447E-29 0Q.0000000 -8. 88474 @. 872933 3.0834 2,132
73l Als04y2 - “4,396E-13 Q. 2000029 ~12.416%3 @, 878933 4,920 & 842
333323 Al1(0H)3 AR 2.473E-29 &, 00Q0R2on -B. 62472 1. 284616 -16. gz @. 22Q 7
BR2300 FelH + 6.742E-11 Q.0Q00Q02  -1Q, 23123 @. 870533 -9.728 1:ﬁ1ﬁ93 32 9 l%'
BR3301 FeOH3 -1 1.32BE-24 Q.0Q0Q0Q00 ~-23,93674 2. 878933 -31.584% 32, 302
J873E@ FeS04 AR T 7 ZIT7@SETWS UL 00i0T0e | -a.sS65ss” T 1.@@4e16° 0 2,179 3,330 —
RAZZAS  Eorid® 40 D ORATIE—18 A ARARARR 47 =404 W Aas ar ~a s e e




/YA SERY  Mnub SR laE il e delddiadie X
F783381 Mni{DH)3 -1 2, 356E-Z7 ¢, 0000088  -S6.68783 2. 872933
s797329  MnS04 ARG 7. 4DBE-@9 9. QEDIQARY -8, 12829  1.0Q4616
TRle@d  MoHCO3 + . - S.738E-11 Q. 2800003 _ —1@,@?385 0. 873933
Q1488 FbICO3IE-2 — 2-11BE-18 Q.0000002 -17.91468 2.575360
LBQ332@ FbOH + 6.469E-96 2. 2000856 -S. 84921 .. @.87@933
:0@3301 PhROH2 AR 2.617E-11 "Q.0000000 -1Q.S58@27 1. 204616
Sife2  FhiOH)3 - 4,156E~18 ©¢.0000008  -17.44134  0.87Q933
LR3  PhE0H +3 1, BS4E-Q5 . 2ODOEIY -5.51736  8.288313
LdR732@ PbS04 AR 8.172E-06 @.0@Q0082 -5. 28569 1. 204616
SER3304  Fb3(0H) 4+2- 1,813E-13 0Q,0000002 ~12.98179 @.S5753:c@
32014Q1 PBCOS ARG 1,418E-28 Q. Q000000 ~7. 84637 1. 004616
ISQ3IZQS Ph{OHY4 -2 - 1. 732E-25  2.00Q0000Q¢ -35.33143 2. 57536@
22873281 Fb(S04)E-2 4.538E~-11 0.0000008  -10.38322  0.375360
2281402 PbHCO3 + 1.241E-06 @,0000011  -S5.96637 @. 870333
3301489 HCOZ - - -=—-8.3Z89E-Q8 ¢. ¢O20Z01 -7. 13630 @. 878933
3183301 =feD- — -1, 7P6E-GS 3, @0Q0171  ~4.76822 1. coveoe
J1EZZRE  =feOHZ+ T 1.372E-R2  @.@1372E1 -1.86558.  1.000000
31133@1  =FeD- - ==OgUESEE-1T] T Q. 0d@pRe@ -12,03378 1. ozep2e
3113322 =FeDHe+ 7.441E-08  ¢. 2000201 -7. 12836 1. 3A0RQB
31160@8 =FeOPb+ 5, 799E-04 Q. Q926799 ~3. 16757 1. ZOG0RY
JIZEBED  =felPh+ 4, B7RE-23 Q. Q068776 -2, 31179 1. QURTRR
3L215@9 =fe0Ca+ 1. @24E-12 . Q0CRAO0D -9.98963 1. 000009
J111508 =FelHCa++ 8.078E-12 0.Q0002086 -11,09270 i.2@2002
3117328 =FeSD4~ -~ -~ — 1.994E-98 0.0Q00@02  -7.72@¢25  1.00QQ0Q
1187389 =feS04- - 3;677E~-23 R.@036772 -2, 43448 1.00Q000
3117321 =Fe0HS04-2 9.965E-39 | Q. QOTAAVY -8. 03896 1. @2ooCR

SFECIES: TYRE 111 ~ FIXED SOLIDS'

1D NAME CALC MOL  L0OG MOL _ . NEW LOBK DH

2 H2O ' ~3.459E~84 = -3.461 @, 201 2. 002
53 3 oz {(p -1.671E-0S -4,777 21. 627 -@.530
3@ H+1 -1.151E-02 -1.939 4, 3BA D. 202

SPECIES: TYRPE IV - DRECIPITATED SOLIDS

ID NAME -CALEC MOL Lo moL ~ NEW LOGK DH
260003 . ANGLESITE 4, 410E-02° -1.386 7,835 -@iise
223082 DIASFDRE 6.955E-25 -4, 158  -7.3%6  Z4.630

SFECIES: TYPE ¥ - DISSCLVED SOLIDS

1D NAME CALL MOL LDG MOL NEW LDBK DH
AL5QQ1  GYPSUM 3. 068E-05 -4,513 4, 554 ~3.261
215Q@3 HUNTITE - 5, 524E~38 -37.238 29. 421 25. 760
P460@1 HYDRMAGNESIT  @.200E-01 -S54, 160 7.657 S52.212
246Q02 MABNESITE ~ I1.b23E-09 = -8.799 - 7.898 . 169
228@0@ MELANTERITE 5. 972E-@9 ~8, 224 2:531 ~2. 860
G46033 NESQUEHONITE 6. 413E-12 - -11,193 5. 498 - 5.78%
228902 SIDERITE 2. 747E~08 -7.561 1. 437 5. 328
247023 EYRODCROITE 2.919E-12 -11.535 -15.568 Z2E.59Q
@4722@ RHODOCHROSIT  S.929E-Q8 -7.227 12, 366 2. 879
D4702@ MNSD4 4, 57QE-14 -13. 340 -2.998 15, 480
Q60028 CERRUSITE 1. 4Q2E-@2 ~-1,853 13.233 -4, 860
a.ea MASSICOT 1. 883E-07 -6.726 -13.267 16.78¢
oNP2: LITHARGE 2.970E-27 -6.527 -13.968 T 16.388
260@82 FBO, .3H20 3. 634E-07 -6, 44@ -18.989 2. 200
P6QRS1  PBIOCO3 S. {39€-29 -8. 289 Q.25 11. 460
Q60008 LARNAKITE 7.@51E-0¢ -1.152 77 2.i43 B.440
262001 PB302S04 2.%41E-26 -5.595 -13. 841 20, 75@
Pe2OR2 PB403504 a.739e-12 ~-11. @59 -£2.845  35.070
Eﬁg?ae FB302C03 _ 2.S92E-14_ ... -13.586  -11.582 26. 430

=lds 74407

Ya DT S0,

=i, o2k AT 27
-34. 744 &. o
S.2id 2,178
11,588 Q. _eZ
1@, 3892 2. <0
-7. 630 Q. 262
-17. 122 a. daa
~Z8. 200 Q. GO
-5. 829 @. e
2.748 Q. 22a
- ~24, 203 £&. el
7.238 @. a2
~39.45% @. aaa
3712 2. Q&2
13,269 7. Q23
_1e.a7E -3.617
-3. 320 2. Q0@
7.3 @.200
-8,332 n i
7, 2%@ Q. GRG
4,718 @, Ga
R s .\ LU
-5. 850 2,002
4,976 &, e
7.788 3. 20a
7.78@ Q. 2R
@.752 i pprin |
AR3029L8




R S Al ]

2@60@04 FB(OH)2 (T LTl E3VE-RE
JreRga: HYDCERRUSITE 6. 714E-87
L36Q@ARS FBEC(OHIE 7.8595E-14
~ZepdE4 PB4 (OH) 6504 4,823E-1@
2aiS@ed  LIME S L 1L 7@3E-2S
2315281 PORTLANDITE - 4,887E-19
ok 2 WUSTITE 4.512E-09
zaaendi PERICLASE 4.988E-18
j0z8@@l. HERCYNITE 3.944E~11
0462¢8  SFINEL 3. 215E-19
onsged  ALOHZ (A) 2. 758E-24
LQ36@@ ALOHSCA 1. 778E-24
~A@saEl  AL4(OH) 18584 3.2QSE-28
L o1386@  ANHYDRITE 1, 557E-@5
SBiTe@dr ARAGONITE - 4. 843E-03 -
CRA4EE2@  RRTINITE Tl asaE-22
Zq@iael  BOEHMITE - l.e62E-B2
LA462@% BRUCITE TUS/A8ETE-1T
SQ15@@1  CALCITE - . Jh. 3E4E-99
LEAZB@R T ALZDE &, 313E-19
CRiS@es  DOLOMITE 3, 318817
L A4500% ERPSOMITE & 5. A9SE-28

SPECIES: TYFE VI - SPECIES NOT

D NAME CALC mMOoL

813 2. 647E-03

(& v o iy o § W S o T 7 v Tl

ADSIPSIN

T T La ST

-2.377

= G

<17998" ~E.557
-6.173 17. 450
-i3.119.  -ge.CB@
-9, 317 -zt 180
T T -2B.768 T . -33.782 :
-18, 315 -23. 327
-8.346 . -12.215
. ~17. 358 -2z, 278
~10, 504 ~28.827
. -18.49%3 - -38.2=6
-32.539 . -1@.955
-3 750 S 3.228
-7.4%4  —-22.72@
C=4.8@88 . 4.557
-8.35& . -B.EE3
~21,963 -19. 211
-1.779 -3,176
T S120883 7T 0 —17. 341
T -8.{88 7 8.430
-8, 186 . —22.,98Q°
-16.47% T 16.824 T
-7, 545 2.8
CONSIDERED
LOG MoL NEW LOGK

2.0

13,990
2. 020
0. 20w

- Q.

56,265

- 38. 690

24, 846
36.135
78. 360
89, 289
7. 045
Q. a2
2. 2o
T 3.759
2,615
ZB. 74E
28. 132
25. 843
2. 585
2. BEQ
8292

-2.822

DH

. 0. 000

e Dl

AR302949




FC VERSION: MINTEGRS

NDSITYRZ

sDS1TYRL

1l+3 .

1

DATE OF CALCULATIONS:

4~DEC-8%

TIME: 21:14: 4

C1.511E-85 0 18,1

1. 7@9E-04

2, QBOE-@1

CERCENTAGE DISTRIBUTION OF COMRONENTS AMONG
108, PERCENT BOUND IN SRECIES # 15@ Ca+2
120, @ PERCENT BOUND IN SFECIES #  46@  Mg+2
- ='8{,7 °~ EERCENT BOUND IN SRECIES #8107321  =feOHSO4-2 i
&8.1 .._ . PERCENT BOUND IN SPECIES #8137320  =feSD4-
1%, @ FERCENT BOUND IN SEECIES # 476 Mn+z
i1@A, @ ~ "PERCENT BOUND IN SFECIES # 28@ Fe+d
112.8 TERCENT BOUND IN SFECIES #81233@2 - =felHS+
=& “PERCENT BOUND IN SFECIES #8116200  =Fe0Pb+
L0 L EERCENT BOUND IN SPECIES #81260G8  =felFb+
11.8 . _.PERCENT BOUND IN SFECIES # _iaié QDBif?ﬁé'
6.2  PERCENT BOUND [N SPECIES #8127321  =feQHS04—2
52, 4 PERCENT BOUND IN SPECIES #8123302  =felH2+
17.9 FERCENT BOUND IN SPECIES #8126Q0Q2 =fe0Pb+
13.5 FERCENT BOUND IN SPECIES #812732@  =feS04-
199, @ FERCENT BOUND IN SPECIES #811688@  =F=0Pb+
J6.3" ~ 'PERCENT BOUND IN SPECIES # 32  Al+3
3.3 ° PERCENT BOUND IN SPECIES # 3033098 AlOH +2
9z, @ PERCENT BOUND IN SPECIES #33@1431  HZCOZ AQ
7.4 PERCENT BOUND IN SCECIES #60014Q22  FbOHCO3 +
3047 TPERCENT BOUND IN SPECIES #6@2230@  FoOH +
5.5.. = PERCENT BOUND IN SPECIES #60@3303  FhIOH =3
357.7 ~ PERCENT BOUND IN SPECIES #B11500®  =FelFb+
) 1039, FERCENT BOUND IN SPECIES #815609Q  =fa0Pb+
88,2 . PERCENT BOUND IN SFECIES #  6@@ FPb+2
1.4 FERCENT BOUND IN SPECIES #8116020 =FeDPb+ _
18.3 ~ FERCENT BOUND IN SPECIZS #B812600@ =feOFb+
115.8 PERCENT BOUND IN SPECIES #B8123302 =felHZ+
3.1 PERCENT BOUND IN SPECIES #8127320 =feSD4-
————memmmme EQUILIBRATED MASS DISTRIBUTION ——m——m——m -
DISSOLVED ' SORBED B PRECIPITATED
MOL/KG  PERCENT MOL/KE  PERCENT MOL/KE  FERCENT
1.239E-23 102.@ 1.18SE-10 0.9  ©.BO0E-01 2.0
T T1.B49E-83  180.2 0. Q@RE-B1 2.0 9.000E-01 2.0
9.391E-86  ©.@ S.387E-03 10.9 4. 41@E-@2 89.1
- 1.30SE-24 1280.@ Q. 002E-21 2.9 @.020E-01 2.2
5.1338-95  100.2 0.QQQE-QL. . 2.Q  @.Q0Q0E-0Y %2
‘5. 180E-05 42.7 0. DROE~B1 2,8  6.955E-05 57.3
“1,671E-35  100.0 __ Q. 0BQE-21 2.0 2. 00QE-01 2.0
89.9 2.2

dissolved and adsorbed species




[=) _e LA FETHD e i e FAUE TS = rrs)
i

1.182E-22 9%.% 0.G0QE-21 2.2

=g Po+z2 . L o D4l 1FIESYS 4.

138 H+1 - 1.2%96E-@5 3.
CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 1.@8zZE-@81 SUM OF ANIONS = 7.115E-@3

. FPERCENT DIFFERENCE "8, 766E+@1 . (ANIONS — CATIONS)/(ANIONS + CATIONS)

]

2. peeE-31

NONCARBONATE ALKALINITY

IONIC STRENGTH = : 2.9@2E-@2 - .~ ~ .~ _

#%%%%% DIFFUSE LAYER ADSORPTION MODEL #%%#%%%%

r#%% [Marameters For Adsorbent Number 1 *x%x%

Elactrostatic Variables: psi@ =-2.1481869 sigd = @.161633
psib = Q. Q@D sigh = 2. 200022
osid = 0. %20800 sigd = 9. 2Q0A02

Rdsorbent Concentration (g/l): [32.103 }
Specific Surface Area {sg. meétérs/g): 6OQ0.2@
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