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PC VERSION: HINTEQAZ DATE OF CALCULATIQKS: 4-DEC-89 TIME: 21i

CAR BATTERY . _ . . . . _ .
ADSORPTION, CL5D SYS, CQ3=601.7, pH=4.82, 304=4644, ALLOW ALL SOLIDS

< Celsius ) : 16. 60
of concentration: MG/L

Ionic strength: 0.020 wolal; FIXED
If specified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate if charge imbalance exceeds 30%
Precipitation is allowed for all solids in the thermodynaraic database and
the print option for solids 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

12.100 600.00 0.000 0.000 81
150 4.SS0E+01 -3. 64
460 2.490E+01 -1.76
732 4.644E*03 -3.55
330 1.526E-02 -4.82
600 1.S53E+04 -7.00
813 0.000E-01 0.00
812 2.720E-02 -3.42
811 6.800E-04 -5.03
30 3.200E+00 -3.93
280 2.800E+00 -4.30

•70 7.000E+00 -3.89
40 6.017E+02 -2.03

H20 HAS BEEN INSERTED AS A COMPONENT
3 1 . . . . _ . . . . . . _ _ _ . . . . . . . . . . . .
330 4.3200 0.0000

6 1 - - - - - - - ...-.—__ - . ... --- - -— _
813 0.0000 0.0000

2 12 - ... -...- .. .- i--......̂ .- -_ ._.....__...-__ ..__——_—_ .. -. ...
123301 =feO- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1.000 812 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0* 000 0 0.000 0
123302 =feQH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
.00 3 1.000 312 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
3.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
113301 =FeQ- - 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1.000 811 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
a. 000 0 a.aaa 0 0.000 0 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0
L13302 =FeQH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
«3 1.000 811 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0

a 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
L1S000 =FeQPbt 0.0000 4.7100 0.000 0.000 i. 00 0.00 0.00 0.0000 n o n o •? n n
.00 5 1.000 811 -1.000 330 1.000 813 1.000 600 1.000 2 0.000 0 flRJ02790
5.000 & 0.000 0 a. aaa Q a. 000 a 0. aaa a a. see a



8126000 =feQPb+ 0.0000 0.3000 0.000 0.000 1,00 0,00 0,00 0,0000
2.00 5 1.000 812 -1.000 330 1.000 313 1.000 600 1.000 2 0.000 0
a.eaa a 0.000 0 0.000 0 0.000 0 0.000 0 .0.000 0
0.000 0 0.000 0 0.000 0

3121500 =feOCa+ . 0.0000 -5.8500 0.000 0.000 1.00 0.00 0.00 0.0000
11.000 812 -1.000 330 1.000 813 1.000 150 0.000 0 0.000 0
0 0 0 . 0 0 0 0 0.000 0 0-000 0 0« 00® 0 8-0®0 0

0.000 0 0.000 0 0.003 0
3111500 =FeQHCa++ 0.0000 4.9700 0.000 0.000 2.00 0.00 0.00 0.0000
3.00 3 1.000 811 1.000 150 2.000 813 0.000 0 0.000 0 0.000 0
L 000 0 0.000 0 0.000 0 0.000 0 0* 000 0 $» 000 0

0.000 0 0.000 0 0.000 0
3117320 =FeSQ4- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
2). 00 5 1.000 811 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3127320 =feS04- 0.0000 7.7300 0.000 0.000-1.00 0.00 0.00 0.0000
3.00 5 1.000 312 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3117321 =FeOHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
3.00 4 1.000 811 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3127321 =feQHSQ4-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
0.00 4 1.000 812 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0

INPUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 2.291E-04 -3.640 4.850E+01
460 Mg+2 _ 1.73SE-02 -1.760 2.490E+01
732 SQ4-2 2.813E-04 -3.550 4.644E+03
330 H+l 1.514E-05 -4.820 1.526E-02
600 Pb+2 - 1.000E-07 -7.000 1.853E+04
313 ADS1PSI0 1.000E+00 0.000 0.000E-01
812 ADS1TYP2 3.802E-04 -3.420 2.720E-02
811 ADS1TYP1 9.333E-06 -5.030 6.800E-04
30 Al+3 1.175E-04 -3.930 3.200E+00
280 Fe+2 5.012E-05 -4.300 2.800E+00
470 Mn+2 1.288E-04 -3.890 7.000E+00
140 C03-2 9.333E-03 -2.030 6.017E+02
2 H20 1. 000E+00 0. 000 0.000E-01 fl R 3 0 2 7 9 I

ID NAME
150 Ca+2
460 Mg+2
732 S04-2
130 H+l
B00 Pb+2
313 ADS1PSI0
812 ADS1TYP2
811 ADS1TYP1
30 Al+3
280 Fe+2

ANAL MOL
4. 850E+01
2. 490E+01
4. 644E+03
1.526E-02
1. 353E+04
0.000E-01
2.720E-02
6.300E-04
3.200E+00
2.S00E+00

CALC MOL
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

000E-01
000E-01
000E-01
000E-01
000E-01
000E-01
000E-01
000E-01
000E-01
000E-01

2.
1.
2.
1.
1.
1.
3.
9.
1.
5.

ACTIVITY
291E-04
738E-02
81SE-04
514E-05
000E-07
000E+00
802E-04
333E-06
175E-04
012E-05

LOG ACTVTY
-3.
-1.
-3.
-4.
-7.
0.
-3.
-5.
-3.
-4,

64000
76000
55000
82000
00000
00000

42000
03000
93000
30000

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

GAMMA
G00000
000000
000000
000000
000000
000000
000000
000000
000000
000000

NEW LOGK
0.
0.
0.
4.
0.
0.
0.
0.
0.
0.

0000
0000
0000

3200
0000
0000
0000
0000
0000
Q000

DIFF F
0. 000E-C
0. 000E-C
0. 000E-2
0. 000E-C
0. 000E-C
0.000E-C
0.000E-C
0.000E-C
0. 000E-C
®.®®fcE-4



2 H20 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0

CHARGE BALANCE: UNSPECIATED

SUM OF CATIONS= 1.S86E-01 SUM OF ANIOHS = 1.196E-01

PERCENT DIFFERENCE = 2.238E+01 (ANIONS - CATIONS)/UNIONS + CATIONS)



PC VERSION: MINTEQA2 DATET'QF CALCULATIONS: " "4-DEC-1i3 TlttEi

3ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
0 C03-2 1.027E-02 4.774E+01 -2.03000
1 C03-2 1.027E-02 2.418E+01 -4.31849
2 Mg+2 l,049E-03 5.831E-_02__ _ -l._77083
3 S04-2 4.953E-02 1.400E-01 -1.82767
4 ADS1TYP1 6.800E-04 1,730E-02 -6.90573
5 ADS1PSI0 1.709E-02 -1,579E-01 -2.87146
6 ADS1PSI0 1.008E-02 -1.099E-01 -2.41517
7 ADSIPSI0 5.862E-03 -3.592E-02 -1.95058
3 ADS1PSI0 4.337E-03 -1.808E-02 -1,69663
9 ADS1PSI0 3.593E-03 -5.236E-03 -1.54103
10 ADS1PSI0 3.355E-03 -7.914E-04 -1.48503
11 ADS1PSI0 3.314E-03 -2.113E-05 -1.47490
12 ADS1PSI0 3.313E-03 -1.605E-08 -1.47462

flR302793



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:53: 5

IT£RATIONS= 13; SOLID AHGLESITE PRECIPITATES

flR30279lf



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-39 TXrfEi 2ilS3i

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
13 ADS1PSI0 3.313E-03 -1.508E-02 -1.47462
14 S04-2 -4,210E-02 8.021E-02 -3.61038
15 S04-2 -4.210E-02 1.594E+00 -4.51038
IS ADS1TYP2 2.720E-02 5.S82E-01 -1.46612
17 S04-2 -4.210E-02 9.380E-02 -5.94662
18 ADS1PSI0 1.833E-02 -6.446E-02 -2.93189
19 ADS1PSI0 l,575E-02 -2.449E-02 -2.80031
20 ADS1PSI0 1.386E-02 -8.128E-03 -2.69022
21 ADS1PSI0 1.281E-02 -1.766E-03 -2,62213
22 ADS1PSI0 1.251E-02 -1.161E-04 -2.60144
23 ADS1PSI0 1.249E-02 -5.290E-07 -2.59996

flR302795



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:53:29

ITEBA7IOHS= 24: SOLID CERRUSITE PRECIPITATES

R302796



yc.n2J.un

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
2̂  S04-2 -3.182E-02 -7.908E-03 -6.01830
25 S04-2 r3.182E-02 -1.676E-03 -5.92146
25 S04-2 -3.182E-02 -8.729E-05 -5.89850
27 S04-2 -3.182E-02 -2.273E-07 -5.89735

fiR302797



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:53:39

1TERATIOHS= 28; SOLID DIASPORE PRECIPITATES

flR302798



ru TC.n3i.un

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
28 S04-2 -3.1S2E-02 -3.650E-08 -5.89735

flR3027S9



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:53:45

ITERATIONS^ 29: SOLID LARNAKITE PRECIPITATES

R3028



PC VERSION: [UHTEQA2" "DAffc OF CALCULAriUHti: 4-DiLCJ-ay TiflE:

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
29 ADS1PSI0 1.156E-02 -4.478E-04 -2.53327
30 ADS1PSI0 1.150E-02 -1.378E-06 -2.52880
31 ADS1PSI0 " 1.150E-02 -2.515E-10 -2.52885

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOCK DIFF F
150 Ca+2 1.240E-03 1.239E-03 7.131E-04 -3,14682 0.575360 0.2401 5.936E-1
460 Mg+2 1.049E-03 1.049E-03 6.036E-04 -3.21925 0.575360 0.2401 0.000E-C
811 ADS1TYP1 6;S00E-04 6.009E-09 6.009E-09 -8.22118 1.000000 0.0000 0.000E-2
280 Fe+2 5.136E-05 5.136E-05 2.955E-0S -4.52947 0.575360 0.2401 0.000E-E
470 Mn+2 1.305E-04 1.305E-04 7.509E-05 -4.12441 0.575360 0.2401 0.000E-C
813 ADS1PSI0 1.150E-02 2.959E-03 2.959E-03 -2.52885 1.000000 0.0000 -9.935E-1
812 ADS1TYP2 2.720E-02 3.574E-03 3.574Ê 03 -2.44690 1.000000 0.0000 0.000E-IZ
732 S04-2 4.953E-02 2.242E-06 1.290E-06 -5.88935 0.575360 0.2401 0.000E-2
30 Al+3 1.215E-04 3.011E-07 3.682E-08 -7."06136: 0.238313 0.5401 0.000E-C
2 H20 -3.862E-19 -1.247E-02 9.974E-01 -0.00114 1.000000 0.0011 -1.215E-1

140 C03-2 1.027E-02 8.977E-12 5.165E-12 -11.28694 0.575360 0.2401 0.000E-C
600 Pb+2 9.152E-02 1.967E-02 1.132E-02 -1.94633 0.575360 0.2401 0.000E-2
330 H+l 1.551E-05 1.313E-02 1.514E-05 -4.82000 0.870933 4.8200 0.000E-2

SPECIES: TYPE I - COMPONENTS

ID NAME CALC MQL ACTIVITY LOG ACTVTY GAMMA NEW LOCK DH
150 Ca+2 1,239E-03 0.0007131 -3.14682 0.575360 0.240 0.000
460 Mg+2 - 1.049E-03 0.0006036 -3.21925 0.575360 0.240 0.000
_732 S04-2 2.242E-06 0.0000013 -5.88935 0.575360 0.240 0.000
(70 Mn+2 1.305E-04 0.0000751 -4.12441 . 0.575360 0.240 0.000
J00 Pb+2 1.967E-02 0.0113153 -1.94633 0.575360 0.240 0.000
140 C03-2 3.977E-12 0.0000000 -11.23694 0.575360 0.240 0.000
812 ADS1TYP2 3.574E-03 0.0035736 -2.44690 1.000000 0.000 0.000
311 ADS1TYP1 6.009E-09 0.0000000 -8.22113 1.000000 0.000 0.000
30 Al+3 3.0"llE-07 0.0000001 -7.06~136 "0.288313 0.540 0.000
280 Fe+2 5.136E-05 0.0000295 -4.52947 0.575360 0.240 0.000

SPECIES: TYPE II - COMPLEXES

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOCK DH
127321 =feOHS04-2 3.255E-03 0.0032554 -2.48740 1.000000 0.790 0.000
1301401 H2CQ3 AO 7.725E-05 0.0000776 -4.11008 1.004616 16.815 -2.247
1307320 HS04 - 1.729E-09 0.0000000 -8.82218 0.870933 1.947 4.910
(300020 OH- 3.956E-10 0.0000000 -9.46271 0.870933 -14.222 13.345
603300 MgOH + 3.538E-11 0.0000000 -10.51122 0.870933 -12.051 15.935
601400 MgC03 AO 2.603E-12 0.0000000 -11.58249 1.004616 2.922 2.022
601401 MgHC03 + 1.551E-08 0.0000000 -7.86933 0.870933 11.517 -2.430
607320 MgS04 AQ 1.287E-07 0.0000001 -6.88833 1.004616 2.218 1.399
503300 CaOH + 6.687E-12 0.0000000 -11.23481 0.870933 -12.847 14.535
501400 CaHC03 + 1.324E-08 0.0000000 -7.93803 0.870933 11.376 1.790
501401 CaC03 AQ 4.416E-12 0.0000000 -11.35298 1.004616 3.079 4.030
507320 CaS04 AQ 1.736E-07 0.0000002 -6.75341 1.004616 2.276 1.470
30_3300 A1QH +2 5.685E-08 0.0000000 -7.48534 _ 0.575360 -5.003 11.899

A1(OH)2 + 3.439E-08 0.0000000 -7.52364 0.870933 -10.040 0.000
AKQH>4 - 2.177E-12 0.0000000 -11.72214 0.870933 -23.876 44.060
A1S04 + 1.212E-10 0.0000000 -9.97640 0.870933 3.034 2.150
A1(SQ4)2 - 1.201E-14 0.0000000 -13.98041 0.870933 4.920 2.340
A1(OH)3 AQ 2.473E-09 0.0000000 -8.60478 1.004616 -16.002p Q n ®>
FeOH + 3.706E-10 0.0000000 -9.49107 0.870933 -9.720" ° *-!§-.'
FeOH3 -1 2.204E-22 0.0000000 -21.71672 0.870933 -31.584 30.300



2803302 FeOH2 AQ S.497E-17 0.0000000 -16.06872 1.004616- -21.179 28.565
4703300 MnOH + 7.219E-11 0.0000000 -10.20151 0.870933 -10.836 14.399
,703301 Wn fOHJ3 -1 3.910E-25 0.0000000 -24.46782 0.870933 -34.740 0. 000
4.7<_732a .W^SGAKQ U578E-08 0.0000000 -7.79987 1.004616 2.212 2.170
4701400 MnHC03 + 2.6S3E-09 0.0000000 -8.63134 0.870933 11.660 0.000
5001400 Pb(C03)2-2 2.290E-14 0.0000000 -13.88021 0.575360 10.880 0.000
S003300 PfaOH + 1.669E-05 0.0000145 -4.83747 0.~870933 -7.650 0.000
B01 Pb(QH)2 AQ 3.710E-10 0.0000000 -9.42861 1.004616 -17.122 0.000

50502 Pb(QH)3 - 3.238E-16 0.0000000 -15.54975 0.870933 -28.000 0.000
5003303 Pb20H +3 1.277E-05 0.0000037 -5.43381 0.288313 -5.820 0.000
5007320 PbS04 AQ 8.172E-06 0.0000082 -5.08569 1.004616 2.748 0.000
5003304 Pb3(QH)4+2 1.712E-11 0.0000000 -11.00665 0.575360 -24.203 26.500
5001401 PbC03 AQ 1.011E-06 0.0000010 -5.99327 1.004616 7.238 0.000
S003305 Pb(QHJ4 -2 7.416E-23 0.0000000 -22.36989 0.575360 -39.459 0.000
J007321 Pb(S04>2-2 9.6SIE-11 0.0000000 -10.25504 0.575350 3.710 0.000
=001402 PbHC03 + 1.610E-05 0.0000140 -4.85327 0.870933 13.260 0.000
3301400 HC03 - 2.317E-06 0.0000020 -5.69502 0.870933 10.472 -3.617
5123301 =feO- 9.375E-05 0.0000937 -4.02804 1.000000 -8.930 0.000
S123302 =feQH2+ 3.121E-03 0.0031207 -2.50575 1.000000 7.290 0.000
1113301 =FeO- 1.576E-10 0.0000000 -9.80232 1.000000 -8.930 0.000
1113302 =FeQH2+ 5.248E-09 0.0000000 -3.28003 1.000000 7.290 0.000
3116000 =FeOPb+ 6.800E-04 0.0006800 -3.15750 1.000000 4.710 0.000
S126000 =feOPb+ 1.573E-02 0.0157318 -1.80322 1.000000 0.300 0.000
1121500 sfeQCa+ 7.038E-10 0.0000000 -9.15257 1.000000 -5.850 0.000
111500 =FeOHCa++ 3.502E-12 0.0000000 -11.45571 1.000000 4.970 0.000
117320 =FeSQ4- 2,396E-09 0.0000000 -8.62054 1.000000 7.780 0.000
127320 =±eSQ4- 1.425E-03 0.0014248 -2.84625 1.000000 7.780 0.000
117321 =FeOHS04-2 5.474E-09 0.0000000 -8.26168 1.000000 0.790 0.000

SPECIES: TYPE III - FIXED SOLIDS

J.U• NAME CALC MOL LOG MOL NEW LOGK DH
2 H20 -1.-247E-02 -1.904 0.001 0.000
30 H+l 1.313E-02 -1.882 4.820 0.000

SPECIES: TYPE IV - PRECIPITATED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
360003 ANGLESITE 4.437E-02 -1.353 7.836 -2.150
360000 CERRUSITE 1.018E-02 -1.992 13.233 -4.860
303002 DIASPORE 1.211E-04 -3.917 -7.396 24.630
860000 LARNAKITE 4.652E-04 -3.332 0.143 6.440

SPECIES: TYPE V - DISSOLVED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
S15003 HUNTITE 2.940E-29 -28.532 29.421 25.760
S46001 HYDRMAGHESIT 0.000E-01 -43.954 7.657 52.210
146002 MAGNESITE 2.464E-07 -6.608 7.898 6.169
J28000 MELANTERITE 1.271E-08 -7.896 2.531 -2.860
S46003 NESQUEHONITE 9.736E-10 -9.012 5.498 5.789
J2S000 SIDERITE 4.172E-06 -5.380 10.437 5.328
J47003 PYROCRQITE 8.817E-11 -10.055 -15.568 22.590
J47C00 RHQDOCHROSIT 9.005E-06 -5.046 10.366 2.079
147000 MNSQ4 9.734E-14 -13.012 -2.998 15.480

S3 GIBBSITE (C) 1.383E-02 -1.859 -9.254 22.800
»0 MASSICOT 2.667E-06 -5.574 -13.267 16.780

150001 LITHARGE 4.212E-06 -5.376 -13.068 16,380
160002 PBQ, .3H20 5.154E-06 -5.288 -12.980 0.000
160001 PB2QCQ3 5.197E-06 -5.284 0.256 11.460
115001 GYPSUM 6.533E-05 -4.185 4.854 -0.261 fl R 3 0 2 8

PB3Q2SQ4 5.110E-04 -3.292 -10.841 20.750
a -7 eort _-v7



PB3Q2CQ3 "3.717E-10 -9.430 -11.582 26.430
EPSOHITE -1.212E-07 -6.917 2.200 -2.820
PB(QH)2 CO 1-.754E-01 -0.756 -8.447 13.990
HYDCERRUSITE 4.S40E-a2 -i,315 17.4S0 0.000
PB20(OH)2 1.527E-11 -10.816 -26.200 0.000
PB4(OH)6SQ4 1.376E-06 -5.362 -21.100 0.000
LIME 5.152E-28 -27.288 -33.780 46.265
PORTLANDITE 1.458E-17 -16.836 -23.327 30.690
WUSTITE 1.363E-07 -6.865 -12.215 24.846
PERICLASE 1.386E-16 -15.858 -22.273 36.135
HERCYNITE 1.192E-09 -8.924 -28.827 78.360
SPINEL 9.715E-18 -17.013 -38.226 89.089
ALOH3(A) 2.758E-04 -3.559 -10.955 27.045
ALOHS04 1.254E-05 -4.902 3.230 0.000
AL4(QH)10S04 2.253E-09 -3.646 -22.700 0.000
ANHYDRITE 3.317E-05 -4.479 4.557 3.769
ARAGONITE 6.749E-07 -6.171 8.263 2.615
ARTINITE 4.990E-19 -18.302 -10.211. 28.742
BOEHMITE 1.662E-02 -1.779 -9.176 28.130
BRUCITE 1.195E-11 -10,923 -17.341 25.840
CALCITE 9.909E-07 -6.004 8.430 2.535
A1203 6.514E-09 -8.186 -22.980 0.000
DOLOMITE 7.654E-13 -12.116 16.324 8.290

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK DH
813 ADS1PSI0 2.959E-03 -2.529 0.000 0.000

301403 C02 <g> 1.760E-03 -2.755 18.171 -0.530

i5R



PC VERSIQM: MINtEQAT~"M>AT£ OF "CALCULATIONS: 4-DEC-Q9 TIHE: 21:53:55

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG dissolved and adsorbed species

100.0' PERCENT BOUND IN SPECIES # 150 Ca+2

100.0 PERCENT BOUND IN SPECIES # 450 Mg+2

100.0 PERCENT BOUKD IN SPECIES #3116000 =FeOPb+

100.0 PERCENT BOUND IN SPECIES # 280 Fe+2

100.0 PERCENT BOUND IN SPECIES # 470 Mn+2

27.1 PERCENT BOUND IK SPECIES #8123302 =feOH2+
5.9 PERCENT BOUND IN SPECIES #8116000 =FeOPb+

136.8 PERCENT BOUND IN SPECIES #8126000 =feOPb+

13.1 PERCENT BOUKD IK SPECIES # 812 ADS1TYP2
12.0 PERCEKT BOUKD IK SPECIES #8127321 =feOHS04-2
11.5 PERCENT BOUND IN SPECIES #8123302 =feOH2+
57.8 PERCENT BOUND IK SPECIES #8126000 =feOPb+
5.2 PERCENT BOUND IN SPECIES #8127320 =feS04-

59. 4 PERCENT BOUKD IN" SPECIES #"8127321" "~=f eOHS04-2
30.4 PERCEKT BOUND IN SPECIES #8127320 =feSQ4-

75.2 PERCENT BOUND IN SPECIES # 30 Al+3
14.4 PERCENT BOUND IN SPECIES # 303300 A10H +2
8.7 PERCENT BOUKD IN SPECIES # 303301 A1(OH)2 +

5.8 PERCENT BOUND IN SPECIES #8116000 =FeOPb+
133.8 PERCENT BOUKD IK SPECIES #8126000 =feOPb+

79.9 PERCENT BOUND IK SPECIES #3301401 'H2C03 AQ
1.0 PERCENT BOUND IN SPECIES #6001401 PbC03 AQ

15.6 PERCENT BOUND IK SPECIES #6001402 PbHC03 +
2.4 PERCENT BOUND IN SPECIES #3301400 HC03 -

54.4 PERCEKT~BbUND IK SPECIES # 600 Pb+2
1.9 PERCEKT BOUND IN SPECIES #8115000 =FeOPb+

43.5 PERCENT BOUKD IK SPECIES #8126000 =feOPb+

5.8 PERCENT BOUND IK SPECIES #8116000 =FeOPb+
133.1 PERCENT BOUND IN SPECIES #8126000 =feOPb+

EQUILIBRATED MASS DISTRIBUTION

NAME DISSOLVED SORBED PRECIPITATED
KOL/KG PERCENT MOL/KG PERCENT MOL/KG PERCENT

2 1.240E-03 100.0 7.073E-10 0.0 0.000E-01 0.0
FMg+2 1.049E-03 100.0 0.000E-01 0.0 0.000E-01 0.0
Fe+2 5,136E-05 100.0 0,000E-01 0.0 0,000E-01 0.0
Mn+2 1.305E-04 100.0 0.000E-01 0,0 0.000E-01 0.0
S04-2 1,074E-05 0.0 4.680E-03 9.4 4.483E-02 90.5, n o
Al+3 3,950E-07 0.3 0.000E-01 0.0 1.211E-04 99.7lnJ0280^
H2O 2. 9SCE-05 0.3 1.173E-02 99,7, 0.000E-01 .., . 0.ft
rm-*? - - - ef RTiir-ae; a Q



Pb+2 1.-973E-02 ""21.5 -I.641E-02 17.9 5.548E-02 60.5
330 H+l 1.434E-04 -1.2 -1,196E-02 101.2 0.000E-01 0.0

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 6.390E-02 SUM OF ANIONS 8.036E-03

PERCENT DIFFERENCE = 7.756E+01 (ANIONS - CATIONS)/CANIONS + CATIONS)

NQNCARBQNATE ALKALINITY = 0.000E-01

IONIC STRENGTH * : 2.000E-02

*«**«* DIFFUSE LAYER ADSORPTION MODEL »«««*««*

**** Parameters For Adsorbent Number 1 **»*
Electrostatic Variables: psi0 = 0.145385 sig0 = 0.152881

psib = 0.000000 sigb = 0.000000
psid = 0.000000 sigd = 0.000000

Adsorbent Concentration (g/1): 12.100
Specific Surface Area (sq. meters/g): 600.00

flR302805



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:53:56

iaturatian. indices arvd st-oichioroetry of all= minerals

ID # KAME Sat. Index
«000 ALQH3CA)

000 ALOHS04
6003001 AL4(OH)10S04
6015000 AKHYDRITE
5015000 ARAGONITE
5046000 ARTIKITE
2003001 BOEHMITE
2046000 BRUCITE
5015001 CALCITE
2003002 DIASPORE
5015002 DOLOMITE
6046000 EPSOMITE
2003003 GIBBSITE (C)
3003000 A1203
6015001 GYPSUM
5015003 HUKTITE
5046001 HYDRMAGNESIT
5046002 MAGNESITE
6028000 MELANTERITE
5046003 NESQUEHONITE
5023000 SIDERITE
2047003 PYROCROITE
5047000 RHODQCHROSIT
6047000 MNSQ4
5060000 CERRUSITE
2060000 MASSICOT
«0001 LITHARGE

0002 PBO, .3H20
0001 PB2QC03

6060000 LARNAKITE
6060001 PB302S04
6060002 PB403S04
5060002 PB302C03
6060003 AHGLESITE
2060004 PB(OH)2 (C)
5060003 HYDCERRUSITE
2060005 PB2Q(OH)2
6060004 PS4(OH)6S04
2015000 LIME
2015001 PORTLANDITE
2028000 WUSTITE
2046001 PERICLASE
3028001 HERCYKITE
3046000 SPIKEL

-3. 559
-4. 902
-8. 646
-4. 479
-6. 171

-18. 302
-1.779'
-10.923
-6. 004
0.000

-12.116
-6. 917
-1. 859
-8. 186
-4. 185

-28, 532
-43. 954
-6. 608
-7. 895
-9.012
-5. 380
-10.055
-5. 046
-13.012
0.000
-5. 574
-5.376
-5.288
-5. 284
0.000
-3.292
-7. 603
-9. 430
0.000
-0. 756
-1.315
-10.816
-5. 862

-27. 288
-16. 836
-6. 865
-15.858
-8. 924
-17.013

Stoichiometry (in parentheses) of each component
< 1.000) 30
( -1.000)330
(-10.000)330
( 1.000)150
( 1.000)150
< -2.000)330 I
( -3.000)330
( 1.000)460
( 1.000)150
( -3.000)330
< 1.000)150
( 1.000)460
( -3.000)330
( 2.000) 30
( 1.000)150
( 3.000)460
C 5.000)460
( 1.000)460
( 1.000)280
( 1.000)460
( 1.000)230
( -2.000)330 (
( 1.000)470 <
( 1.000)470
( 1.000)600
( -2.000)330
( -2.000)330
( -2.000)330
( -2.000)330
< -2.000)330 <
( -4.000)330
( -6.000)330
( -4.000)330
< 1.000)600 <
< -2.000)330
( -2.000)330 (
( -4.000)330
( -6.000)330
( -2.000)330 (
< -2.000)330
( -2.000)330
( -2.000)330
( -3.000)330 4
( -8.000)330

3.000) 2
1.000) 30
4.000) 30
1.000)732
1.000)140
2.000)460
1.000) 30
2.000) 2
1.000)140
1.000) 30
1.000)460
1.000)732
1.000} 30
3.000} 2
1.000)732
1.000)150
4.000)140
1.000)140
1.000)732
1.000)140
1.000)140
1.000)470
1.000)140
1.000)732
1.000)140
1.000)600
1. 000)600
1.000)600
2.000)600
2.030)600
3.000)600
4.000)600
3.000)600
1.000)732
1.000)600
3.000)600
2.000)600
4.000)600
1.000)150
1.000)150
0.947)280
1.000)460
1.000)260
1.000)460

( -3.000)330
( 1.000)732
< 1.000)732

( 1.000)140
( 2. 000 ) 2
( -2.000)330

( 2. 000) 2
( 2.000)140
( 7.000) 2
< 3. 000 ) 2
( -6.000)330
( 2.000) 2
< 4.000)140
( -2.000)330

C 7.000) 2
( 3.000) 2

< 2. 000 ) 2

( 1.000) 2
( 1.000) 2
( 1.330) 2
( 1.000) 2
< 1.000)732
( 1.000)732
C 1.000)732
( 1.000)140

( 2.000) 2
( 2.000)140
( 3. 000) 2
( 1.000)732
( 1.000) 2
C 2.000) 2
( 1.000) 2
( 1.000) 2
( 2.000) 30
( 2.000) 30

( 1.000)
( 10.000)

C 5.000)

( 6.000)

2
2

2

2

< 1.000)140
( 1.000)
( 2.000)
( 3.000)
( 2. 000 )

< 2.000)

( 6.000)

( 4.000)
( 4.000)

2
2
2
2

2

2

2
2

flR3028



PC VERSION: ttlNTETQA2" DATE Uf UAU-ULATIUNb: ^-Lit-U-ay ia.fti_i

1UNA2 C&R BATTERY
iDSORPTIQN, OPEN SYS, pCQ2=.00035atm, pH=4.82,ION STR. =. 02, ALLOW ALL SOLIDS

rature (Celsius): 16.60
of concentration: MG/L

Ionic strength: _0.020 molal; FIXED
If specified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate if charge imbalance exceeds 30JC
Precipitation is allowed for a'll solids in the thermodynamic database and
the print option for solids 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

12.100 600.00 0.000 0.000 81 -- - .....—
4.850E+01 -3.64
2.490E+01 -1.76 . _
4.644E+03 -3.55
1.526E-02 -4.82
1.853E+04 -7.00
0. 000E-01 0.00
2.720E-02 -3.42
6.800E-04 -5.03
3.200E+00 -3.93
2. 800E+00 -4.30
7.000E+00 -3.89
0.000E-01 0.00

teO HAS BEEN INSERTED AS A COMPONENT
32 - . _ - . . : . . _.._._...-..-. - "_..-: - — -. -.---
&01403 21.6159 -0.5300

330 4.8200 0.0000
6 1
813 0.0000 0.0000

2 12
.23301 =feQ- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1.000 812 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
}. 000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
.23302 =feOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
00 3 1.000 812 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
1.000 0 0,000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
13301 =FeO- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1.000 311 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
..000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0,000 0 0.000 0 0.000 0
)2 =FeOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
3 1.000 311 1.000 330 1.000 313 0.000 0 0.000 0 0.000 0

.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
16000 =FeOPb+ 0.0000 4.7100 0.000 0.000 1.00 0.00 0.00 0.0000
00 5 1.000 811 -1.000 330 1.000 813 1.000 600 1.000 2 0.000 0



0.000 0 0.000 0 0.000 0
3125000 =feQPb+ 0.0000 0.3000 0.000 0.000 1.00 0.00 0.00 0.0000
.aa 5 i.Qco ai2 -i.aa0""330 1.000 si3 1.000 600 1,000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

#00 0 0. 000 0 0. 000 0

00 =feOCa+ 0.0000 -5.8500 0.000 "0.000 1.00 0.00 0.00 0.0000
4 1.000 312 -1.000 330 1.000 813 1.000 150 0.000 0 0.000 0

0.000 .0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3111500 =FeOHCa++ 0.0000- 4.9700 0.000 0.000 2.00 0.00 0.00 0.0000
1.00 3 1.000 311 1.000 150 2.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3117320 =FeS04- - 0.0000 7.7800 0.000 0.000-1.000.000.00 0.0000
3.00 5 - 1.000 811 1.000 330 -1.000 813 1.000 732 --1.000 2 0.000 0

i. 000 0 0.000 0 0.000 0 0.000 0 0.000 0 04 000 0

0.000 0 0.000 0 ~0,00:0"" 0
i127320 =feS04- 0.0000 7.7300 0.000 0.000-1.00 0.00 0.00 0.0000
3.00 5 1.000 812 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
1117321 =FeOHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
1.00 4 1.000 811 -2.000 313 1.000 732 -1.000 2 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
.127321 =feQHSQ4-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000

i4 1.000 312 -2.000 813 -1.000 732 -1.000 2 0.000 0 0.000 0
0 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0

NPUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 2.291E-04 -3.640 4.S50E+01

1.738E-02 -1.760 2.490E+01
2.818E-04 -3,550 4.644E+03
1.514E-05 -4.820 1.526E-02
1.000E-07 -7.000 1.853E+04
1.000E+00 0.000 0.000E-01
3.802E-04 -3.420 2.720E-02
9.333E-06 -5.030 6.800E-04

- 1.175E-04 -3.930 3.200E+00
5.012E-05 -4.300 2.800E+00
1.288E-04 -3.390 7.000E+00
1. 000E+00 0.000 0.000E-01 a n O n O 6 n
1.000E+00 0. 000 0.000E-01 A H ̂  U £ U U

NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
4.350E+01 0.000E-01 2.291E-04 -3.64000 1.000000 0.0000 0.000E-0

Mg+2 2.490E+01 0.000E-01 1.738E-02 -1.76000 1.000000 0.0000 0.000E-0
S04-2 4.644E+03 0.000E-01 2.318E-04 -3.55000 1.000000 0.0000 0.000E-0
H+l 1.526E-02 0.000E-01 1.514E-05 -4.82000 1.000000 4.8200 0.000E-0

600 Pb+2 1.853E+04 0.000E-01 1.000E-07 -7.00000 1.000000 0,0000 0.000E-0
813 ADS1PSI0 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0
312 ADS1TYP2 2.720E-02 0.800E-01 3.302E-04 -3.42000 i.000000 0.0000 0.B00E-0
811 ADS1TYP1 6.800E-04 0.000E-01 9.333E-06 -5.03000 1.000000 0.0000 0.000E-2



470 Mn+2 7.000E+00 0.000E-01 1.288E-04 -3.89000 -1.000000 0.0000 0.000E-0.
140 CQ3-2 0. 000E-01 0.000E-01 1.0~00E+00 0.00000 1.000000 0.0000 0.000E-0.
2 H2Q 0.000E-01 0.000E-01 1.000E+00 0.00000 1.300000 0.0000 0.

CHARGE BALANCE: UNSPECIATED

SUM OF CATIONS* 1.884E-01 SUM OF ANIONS = 9.S99E-02

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

R3028



ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
0 ADS1TYP1 6.800E-04 5.440E-03 -5.03000
1 Ca+2 1.239E-03 i. 125E-02 -2.44951
2 ADS1TYP1 - 6.800E-04 3.393E-02 -7.03000
3 ADS1PSI0 6.231E-03 -4.977E-02 -2.00237
4 ADS1TYP2 2.720E-02 3.643E-02 -3.53378
5 ADS1PSI0 3.631E-03 -4.541E-03 -1.54964
5 ADS1PSI0 3.433E-03 -7̂ 266E-04 -1.50370
7 ADS1PSI0 3.395E-03 -1.638E-05 -1.49464
8 ADS1PSI0 3.394E-03 -1.019E-08 -1.49442

flR302810



VC.K;}iuit: nin i C.UAZ . UA 11, ur UAUL^ULA i lunb: 4-oc.L-o:? i ±ncL

9: SOLID ANGLESITE PRECIPITATES
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PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-39 TIME: 21:55:10

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

,ITER NAME TOTAL MOL DIFF FXK LOG ACTVTY
9 ADS1PSI0 3.394E-03 -1.522E-02 -1.-49442
10 S04-2 . -4.207E-02 7.738E-02 -3.63303
11 S04-2 - _ -4.207E-02 1.445E+00 -4.63303
12 ADS1TYP2 2.720E-02 5.364E-01 -1.47660
13 S04-2 -4.207E-02 3.076E-02 -5.98693
14 ADS1PSI0 1.S23E-02 -5.663E-02 -2.92946
15 ADS1PSI0 1.574E-02 -2.117E-02 -2.80007
16 ADS1PSI0 i.394E-02 -6.850E-03 -2.69475
17 ADS1PSI0 1.299E-02 -1.335E-03 -2.63351
18 ADS1PSI0 1.275E-02 -6.83aE-05 -2.61753
19 ADS1PSI0 1.273E-02 -1.821E-07 -2.61666

SR3G2812



PC "VERSION: MISTEBA2 DATE OF CALCULATIQNb: 4-DEC^ay Tlltfil ^li

ITERATIQHS= 20: SOLID DIASPQRE PRECIPITATES
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PC VERSION: MIKTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:55:31

'ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
20 304-2 -4.207E-02 -2.575E-08 -6.04365

flR3028ll»



PC VERSION: HINTEQA2 DATE OF CALCULATIONS* 4-0£C-ay TAJIK I

IT£RKTIQKS= 21; SOLID,LARKAKITE ^PRECIPITATES
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PC "VERSION: HINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:55:38

iRAHETERS OF THE COMPONEKT MOST OUT OF BALANCE:

JTER NAME ' TOTAL MOL DIFF FXK LOG ACTVTY
21 ADS1PSI0 1.273E-02 -8.755E-03 -2.61665
22 ADS1TYP1 6;800E-04 2.296E-05 -8.19869
23 ADS1PSI0 1.151E-02 -2.717E-05 -2.52917
24 ADS1PSI0 1.150E-02 -1.934E-08 -2.52885

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF FJ
150 Ca+2 .: "_L._239E-03 1.239E-03 7. 127E-04 -3.14709 0.575360 0.2401 -9.922E-1?
460 Mg+2 I.049E-03 1.048E-03 6.032E-04 -3.21952 0.575360 0.2401 0.000E-0:
811 ADS1TYP1 5.800E-04 6.009E-09 6.009E-09 -8.22118 1.000000 0.0000 -3.135E-1*
470 Mn+2 1.305E-04 1.304E-04 7.505E-05 -4.12467 0.575360 0.2401 1. 299E-1'
230 Fe+2 5.133E-05 5.132E-05 2.953E-05 -4.52973 0.575360 0.2401 0.000E-0:
813 ADS1PSI0 1.150E-02 2.959E-03 2.959E-03 -2.52885 1.000000 0.0000 -1.784E-1-
812 ADS1TYP2 2.720E-02 3.574E-03 3.574E-03 -2.44690 1.000000 0.0000 0."000E-0:
732 SQ4-2 4.950E-02 2.243E-06 1.230E-06 -5.88928 0.575360 0.2401 0.000E-0.
140 C03-2 0.000E-01 1.786E-12 1.027E-12 -11.98822 0.575360 -0.2401 0.000E-0:
30 Al+3 1.214E-04 3.010E-07 8.679E-08 -7.06152 0.238313 0.5401 0.000E-0:
2 H20 -7.471E-19 -2.265E-02 9.976E-01 -0.00106 1.000000 0.0011 -2.711E-2E

500 Pb+2 9.156E-02 1.966E-02 1.131E-02 -1.94641 0.575360 0.2401 1.355E-2C
330 H+l 1.550E-05 3.364E-02 1.514E-05 -4.82000 0.870933 4.8200 0.000E-0:

SPECIES: TYPE I - COMPONENTS

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
150 Ca+2 1.239E-03 0.0007127 -3.14709 0.575360 0.240 0.000

Mg+2 1.048E-03 0.0006032 -3.21952 0.575360 0.240 0.000
S04-2 2.243E-06 0.0000013 -5.88928 0.575360 0.240 0.000
Mn+2 1.304E-04 0.0000750 -4.12467 0.575360 0.240 0.000

600 Pb+2 1.966E-02 0.0113133 -1.94641 0.575360 0.240 0.000
140 CQ3-2 1.736E-12 0.0000000 -11.98822 0.575360 0.240 0.000
812 ADS1TYP2 3.574E-03 0.0035736 -2.44690 1.000000 0.000 0.000
311 ADS1TYP1 6.009E-09 0.0000000 -3.22118 1.000000 0.000 0.000
30 Al+3 3.010E-07 0.0000001 -7.06152 0.288313 0.540 0.000
280 Fe+2 5.132E-05 0.0000295 -4.52973 0.575360 0.240 0.000

SPECIES: TYPE II ~- COMPLEXES

NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
=feOHS04-2 3.255E-03 0.0032554 -2.48740 1,000000 0.790 0.000
H2C03 AO 1.537E-05 0.0000154 -4.81137 1.004616 16.815 -2.247
HSQ4 - 1.729E-09 0.0000000 -8.82210 0.870933 1.947 4.910
OH- 3.957E-10 0.0000000. -9.46263 0.870933 -14.222 13.345 .
MgOH + - 3.537E-11 -0.0000000 -10.51141 0.870933 -12.051 15.935
MgC03 AQ 5.176E-13 0.0000000 -12.28404 1.004616 2.922 2.022
MgHC03 + 3.084E-09 0.0000000 -8.57088 0.-S70933 11.517 -2.430
MgS04 AQ 1.287E-07 0.0000001 -6.88852 1.004616 2.218 1.399
CaOH + 6.684E-12 0.0000000 -11.23500 0.870933 -12.847 14.535
CaHC03 + 2.633E-09 0.0000000 -8.63958 0.870933 11.376 1.790
CaC03 AQ 8.779E-13 0.0000000 -12.05454 1.004616 3.079 4.030
CaS04 AQ 1.735E-07 0.0000002 -6.75860 1.004616 2.276 1.470
A10H +2 5.684E-08 0.0000000 -7.48542 0.575360 -5.003 11.899
Al (OH) 2 + 3.'439E-0S 0. 0000000 -7. 52364 0.870933 -10.040 0. <300
AKOH)4 - 2.178E-12 0.0000000 -11,72199 0.870933 -23,876 44.060
A1S04 + 1.212E-10 0.0000000 -9.97648 0.870933 3.034 2.150
A1(S04>2 - 1.201E-14 0.0000000 -13.98041 0.870933 4.920 ft D-t-ff^Q I £
A1(OH)3 AQ 2.473E-09 0.0000000 -8.60470 1.004616 -16.002 " ** $.̂ 0̂ °
FeQH f 3.705E-10 0.0000000 -9.49126 0.870933 -9.720 13.199



Ke_aU4 AM a. /oat-w^w. idwwatow W - e . ̂j/ô  j.. WW^D-LQ .-u 1 / 3 j .
2303302 FeOH2 AQ 3.495E-17 0,0000000 -16.06883 1.004616 -21.179 23.565
4703300 MnQH + 7.216E-11 0.0000000 -10.20169 0.870933 -10.836 14.399
4703301 Mn<OH13 -1 3.910E-2S 0,3000000 -24.46785 0.870933 -34.740 0.000
4707320 MnS04 AQ 1.577E-08 0.0000000 -7.80005 1.004616 2.212 2.170
4701400 MnHCQ3 + 5.335E-10 0.0000000 -9.33289 0.870933 11.660 0.000
£001400 Pb(C03)2-2 . 9.062E-16 0.0000000 -15.28236 0.575360 10.880 0.000

PbOH + 1.669E-05 0.0000145 -4.83747 0.870933 -7.650 0.000
S 0 0 1 Pb(OH)2 AQ 3.711E-10 0.0000000 -9.42353 1.004616 -17.122 0. 000
S003382 Pb(QH)3 - 3.239E-16 0.0000000 -15.54960 0.870933 -28.000 0.000
S003303 Pb2QH +3 1.277E-05 0.0000037 -5.43388 0.288313 -5.320 0.000
5007320 PbS04 AQ 8.172E-06 0.0000082 -5.08569 1.004616 2.748 0.000
003304 Pb3<QH>4+2 1.712E-11 0.0000000 -11.00657 0.575360 -24.203 26.500
001401 PbC03 AQ 2..011E-07 0.0000002 -6.69463 1.004616 7.233 0.000
003305 Pb(OH)4 -2 7.̂ 20E-23 0.0000000 -22.36966 0.575360 -39.459 0.000
007321 Pb(S04)2-2 9.663E-11 0.0000000 -10.25496 0.575360 3.710 0.000
001402 PbHCQ3 + 3.202E-06 0.0000028 -5'. 55463" 0.870933 13.260 0.000
3301400 HC03 - - 4.610E-07 0.0000004 -6.39630 "0.870933 10.472 -3.617
3123301 =feO- 9.375E-05 0.0000937 -4.02804 1.000000 -8.930 0.000
1123302 =feQH2+ 3.121E-03 0.0031207 -2._50_575_ _1.000000 _ 7.290 0.000
3113301 =FeQ- 1.576E-10 0L 0000000 ~-9. 80"232 1.000000 -8.930 0.000
J113302 =FeQH2+ 5.248E-09 0.0000000 -8.28003 1.000000 7.290 0.000
1116000 =FeQPb+ 6.800E-04 0.0006800 -3.16750 1.000000 4.710 0.000
1126000 =feOPb+ ~ 1.573E-02 0.0157318 -1.80322 1.000000 0.300 0.000
U21500 =feOCa+ 7.033E-10 0.0000000 -9.15284 1.000000 -5.850 0.000
1111500 =FeOHCa++ 3̂.500E-12 0.0000000 -11.45597 1.000000 4.970 0.000
U17320 =FeS04- 2.396E-09 0.0000000 -8.62054 1.000000 7.780 0.000
127320. =feS04- 1.425E-03 0.0014248 -2.84625 1.0~00000 7.780 0.000
117321 =FeQHSQ4-2 5.474E-09 0.0000000 -8.26168 1.000000 0.790 0.000

SPECIES: TYPE III - FIXED SOLIDS

NAME CALC MOL LOG MOL NEW LOGK DH
2 H2Q - -2.-265E-02 -1.645 0.001 0.000

301403 C02 (g) -1.924E-05 -4.716 21.627 -0.530
330 H+l 3.364E-02 -1.473 4.820 0.000

SPECIES: TYPE IV - PRECIPITATED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
060003 ANGLESITE 3.417E-02 -1.466 7.836 -2.150"
003002 DIASPORE 1.210E-04 -3.917 -7.396 24.630
060000 LARNAKITE 1.063E-02 -1.973 0.143 6.440

SPECIES: TYPE V - DISSOLVED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
315003 HUNTITE 4.593E-32 -31.338 29.421 25.760
346001 HYDRMAGNESIT 0.000E-01 -46.760 7.657 52.210
346002 MAGNESITE 4.900E-08 -7.310 7.898 6.169
328000 MELANTERITE 1.272E-08 -7.896 2.531 -2.860
346003 NESQUEHOKITE 1.937E-10 -9.713 5.498 5.789
528000 SIDERITE 8..295E-07 -6.081 10.437 5.328
347003 PYROCROITE 8.814E-11 -10.055 -15.568 22.590
S47000 RHODOCHROSIT 1.790E-06 -5.747 10.366 2.079

S0 MKSQ4 9.730E-14 -13.012 -2.998 15.480
f00 CERRUSITE 1.9S9E-01 -0.701 13.233 -4.860

J60000 MASSICOT 2.667E-06 -5.574 -13.267 16.780
360001 LITHARGE 4.212E-06 -5.376 -13.068 16.380
560002 PSG, .3H2Q 5.154E-06 -5.288 -12.980 0.000 _ _ » _ ̂  rt , _
J60001 PB20C03 1.034E-06 -5.986 0.256 11.460 fl R 0 0 I 8 I 7

GYPSUM 6.532E-05 -4.185 4.854 -0.261
c » i nir.fli* _i OQI _ * r* QA* irn TCO*



PB403S04 2.493E-08 -7.603 -22.845 35.070
PB302C03 7.393E-U -10.131 -11.582 25.430
GIBBSITE (C) 1.383E-02 -1.859 -9.254 22.300
?-B\0H>2 <C> 1.7S5E-01 -̂0.756 -8.447 13.990
HYDCERRUSITE 1.915E-03 -2.718 17.460 0.000
PB20fOH)2 1.52SE-11 -10.816 -26.200 0.000
PB4<OH)6S04 1.376E-06 -5.861 -21.100 0.000
LIME 5.150E-28 -27.283 -33.780 46.265
PORTLANDITE i,458E-17 -16.836 -23.327 30.690
WUSTITE 1.362E-07 -6.866 -12.215 . . 24.846
PERICLASE 1.385E-16 -15.858 -22.278 36.135
HERCYNITE U191E-09 -8.924 -28.827 78.360
SPINEL 9.709E-18 -17.013 -38.226 89.089
ALOH3 < A > 2. 75SE-04 -3. 559 ... -10. 955 27.045
ALOHS04 1.254E-05 -4.902 - 3.230 0.000
AL4(OH)10S04 2.260E-09 -8.646 -22.700 0.000
ANHYDRITE 3.316E-05 -4.479 4.557 3.769
ARAGONITE 1.342E-07 -6.872 8.263 "2.615
ARTINITE 9.924E-20 -19.003 -10.211 -23.742
BOEHMITE 1.662E-02 -1.779 -9.176 28.130
BRUCITE 1.195E-U -10.923 -17.341 .25.840
CALCITE i.970E-07 -6.706 8.430 2.585
A12Q3 6.513E-09 -3.186 -22.980 0.000
DOLOMITE 3.025E-14 -13.519 IS.324 8.290
EPSQMITE 1.213E-07 -6.916 2.200 -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK DH
313 ADS1PSI0 2.959E-03 -2.529 0.000 0.000

J5R3028i8
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PERCENTAGE DISTRIBUTION OF COMPQHENTS AMONG dissolved and adsorbed apeciea

100.0" PERCENT BOUND IN SPECIES # 150 Ca+2

100,0 PERCEKT BOUKD IN SPECIES * 460 Mg+2

100.0 PERCENT BOUND IN SPECIES #3116000 =FeOPb+

100.0 PERCEHT BOUND IN SPECIES # 470 Mn+2

100.0 PERCENT"~BOUND IN SPECIES # 280" Fe+2
27.1 PERCENT BOUND IN SPECIES #8123302 =feOH2+
5.9 PERCEKT BOUND IK SPECIES #8116000 =FeOPb+

136.3 PERCENT BOUKD IN SPECIES #8126000 =feOPb+

13.1 PERCENT BOUND IN SPECIES # 812 ADS1TYP2
12.0 PERCENT BOUKD IN SPECIES #8127321 =feOHS04-2
11.. 5 PERCENT BOUHD IN SPECIES #8123302 =feOH2+
57.8 PERCENT BOUND IN SPECIES #8126000 =feOPb+
5.2 PERCEKT BOUND IK SPECIES #8127320 =feS04-

69.4 PERCEKT BOUND IN SPECIES #8127321 =feOHS04-2
30.4 PERCEKT BOUND IN SPECIES #8127320 =feS04-

79.9 PERCENT BOUHD IK SPECIES #3301401 H2C03 AQ
1.0 PERCEKT BOUND IN SPECIES #6001401 PbC03 AQ

16.6 PERCENT BOUND IN SPECIES #6001402 PbHC03 +
2.4 PERCENT BOUKD IN SPECIES #3301400 HC03 -

76.2 PERCENT BOUHD IN SPECIES # 30 Al+3
14.4 PERCENT BOUND IN SPECIES # 303300 A10H +2
8.7 PERCENT BOUND IK SPECIES # 303301 A1£OH)2 +

5.8 PERCEKT BOUND IN SPECIES #8116000 " =FeOPb+
133.8 PERCENT BOUKD IK SPECIES #8126000 =feOPb+

54.4 PERCENT BOUND IN SPECIES # 600 Pb"+2
1.9 PERCENT BOUND IN SPECIES #8116000 =FeOPb+

43.5 PERCENT BOUKD IK SPECIES #8126000 =feOPb+

5.7 PERCENT BOUHD IK SPECIES #8116000 =FeOPb+
131.6 PERCENT BQUHD IN SPECIES #8125000 =feOPb+

- EQUILIBRATED MASS DISTRIBUTION

NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCENT MOL/KG PERCENT MOL/KG PERCENT

1.239E-03" 100.0 77068E-10 0.0_ 0.000E-01 0.0
1.049E-03 100.0̂  0.000E-01 0.0 0.000E-01 0.0
l,305E-04 100.0 0.000E-01 "0.0 0.000E-01 0.0
5.133E-05 100,0 0.000E-01 0.0 0._000E-01 0.0
1.074E-05 0. 0 4̂ 680E-03 9.5 4. 480E-02 ^Sp O n 9 Q
1.924E-05 100,0 0.300E-01 0.0 0.000E-01 090* U U C O

Al+3 3.949E-07 0.3 0.000E-01 0,0 1.210E-04 99.7



.0 Pb+2 1.972E-02 21.5 1.641E-0* 17.9 5.544E-02 60.-j
30 H + l 4.808E-06 0.0 -1. 196E-02 100.0 0.000E-01 0.0

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 6.387E-02 SUM OF ANIONS 8.034E-03

PERCENT DIFFERENCE = 7.765E+01 (ANIQNS - CATIONS)/(ANIONS + CATIONS)

NQNCARBQNATE ALKALINITY = 0.000E-01

IONIC STRENGTH = : 2.000E-02 ' " - - - .

»**..« DIFFUSE LAYER ADSORPTION MODEL »«*««*«*

**** Parameters For Adsorbent Number 1 **#*
Electrostatic Variable.!: psi0 = 0.145385 sigfl = 0.152881

psib = 0.000000 sigb = 0.000000
psid = 0.000000 sigd = 0.000000

Adsorbent Concentration <g/l): 12,100
Specific Surface Area <sq. nieters/g): "600.00

flR302820



PC VERSION : KIHTEI2A2

aturatian. indices and

ID # NAME
2003000 ALOH3U)
AQ000 ALOHSQ4
WT3001 AL4(OH)10S04
6015000 ANHYDRITE
5015000 ARAGONITE
5046000 ARTINITE
2003001 BOEHMITE
2046000 BRUCITE
5015001 CALCITE
2003002 DIASPORE
5015002 DOLOMITE
6046000 EPSOMITE
2003003 GIBBSITE (C)
3003000 A1203
6015001 GYPSUM
5015003 HUNTITE
5046001 HYDRMAGNESIT
5046002 MAGNESITE
6028000 MELAKTERITE
5046003 NESQUEHONITE
5028000 SIDERITE
2047003 PYROCROITE
5047000 RHODOCHROSIT
6047000 MNS04
5060000 CERRUSITE
2060000 MASSICOT
2060001 LITHARGE
«002 PBQ, ,3H20

001 PB20C03
6060000 LARNAKITE
5050001 PB3Q2S04
6060002 PB403S04
5060002 PB302C03
6060003 ANGLESITE
2068004 PB<OH)2 <C>
5060003 HYDCERRUSITE
2060005 PB20(OH)2
6060004 PB4COHJ6S04
2015000 LIME
2015001 PORTLANDITE
2028000 WUSTITE
2046301 PERICLASE
3028001 HERCYNITE
3046000 SPINEL

DATE Uh LALLUL-AHUNii

Stoichiometry

Sat. Index
-3. 559 (
-4. 902 <
-3. 646 (
-4. 479 (
-6,872 (
-19,003 (
-1. 779- (

-10. 923 (
-6. 706 (
0. 000 (

-13.519 <
-6.916 (
-1.859 (
-8. 186 (
-4. 185 (
-31. 338 <
-46. 760 (
-7.310 <
'-7.896 (
-9.713 (
-6. 081 (
-10.055 (
-5. 747 (
-13,012 (
-0. 701 (
-5. 574 (
-5. 376 (
-5,288 <
-5. 986 (
0. 000 (
-3. 292 <
-7. 603 (
-10. 131 (
0. 000 (
-0. 756 (
-2.718 (
-10.816 (
-5.861 (
-27. 288 (
-16.836 (
-6. 866 (
-15.858 (
-8. 924 (
-17. 013 (

•4"iJ£-L.~a3 i AJ1A 1 „.,*,,« .

of all minerals

Stoichiometry (in parentheses) of each component
1.000) 30
-1.000)330
-10.000)330
1.000)150
1.000)150
-2.000)330
-3.000)330
1.000)460
1.000)150
-3.000)330
1.000)150
1.000)460
-3,000)330
2.000) 30
1.000)150
3. 000 ) 460
5.000)460
1.000)460
1.000)280
1.000)460
1.000)280
-2,000)330
1.000)470
1.000)470
1.000)600
-2,000)330
-2.000)330
-2.000)330
-2.000)330
-2.000)330
-4.000)333
-6.000)330
-4.000)330
1.000)600
-2, 000 ) 330
-2.000)330
-4.000)330
-6.000)330
-2,000)330
-2.000)330
-2.000)330
-2.000)330
-8.000)330
-8.000)330

( 3.000) 2 (
( 1.000) 30 (
( 4.000) 30 (
( 1.000)732
( 1.000)140
( 2,000)460 (
( 1.000) 30 (
( 2.000) 2 (
< 1.000)140
( 1.000) 30 (
( 1.000)460 (
( 1.000)732 (
( 1.000) 30 (
( 3.000) 2 (
( 1.000)732 (
C 1.000)150 <
( 4.000)140 (
( 1.000)140
( 1.000)732 (
( 1.000)140 (
< 1.000)140
( 1.000)470 (
( 1.000)140
( 1.000)732
( 1.000)140
( 1.000)600 (
( 1.000)600 (
< 1.003)600 <
( 2.000)600 <
( 2.000)600 (
( 3.000)600 (
( 4.000)600 (
( 3.000)600 t
( 1.000)732
( 1.000)600 (
( 3.000)600 (
( 2.000)600 (
( 4.000)600 (
( 1.000)150 (
( 1.000)150 (
( 0.947)280 <
( 1.000)460 (
( 1.000)280 (
( 1.000)460 (

-3.000)330
1.000)732 ( 1.000) 2
1,000)732 ( 10.000) 2

1.000)140 < 5.000) 2
2. 000 ) 2
-2.000)330

2.000) 2
2.000)140
7.000) 2
3.000) 2
-6.000)330
2. 000 ) 2
4.000)140
-2.000)330 ( 6.000) 2

7. 000 ) 2
3.000) 2

2.000) 2

1.000) 2
1.000) 2
1.330) 2
1.000) 2 ( 1.000)140
1.000)732 ( 1.000) 2
1.000)732 C 2.000) 2
1.000)732 C 3.000) 2 .
1.000)140 ( 2.000) 2

2.000) 2
2.000)140 ( 2.000) 2
3. 000 ) 2
1.000)732 ( 6.000) 2
1.000) 2
2.000) 2
1.000) 2
1.000) 2
2.000) 30 ( 4.000) 2
2.000) 30 ( 4.000) 2

flR30282



CtR BATTERY
ADSORPTION, pC02=.0035, pH=4.82, ION STR=.02, ALLOW ALL SOLIDS

«erature (Celsius): 16.60
s of concentration: MG/L

Ionic strength: 0.020 molal; FIXED
If specified, total carbonate concentration representa total inorganic carbon.
Do not automatically terminate if charge imbalance exceeds 30%
Precipitation is allowed for all solids in the therraodynamic database and
the print option for solids 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

12.100 600.00 0.000 0.000 81
150 4.S50E+01 -3.64
460 2.490E+01 -1.76
732 4.644E+03 -3.55
330 1.526E-02 -4.82
600 1.853E+04 -7.00
813 0.000E-01 0.00
812 2.720E-02 -3.42
311 6.800E-04 -5.03
30 3.200E+00 -3.93 . - , . . _ . . , . =
280 2.800E+00 -4.30
k70 7.000E+00 -3.89
?40 0.000E-01 0.00

H20 HAS BEEN INSERTED AS A COMPONENT
3 2
301403 20.6159 -0.5300

330 4.8200 0.0000
6 1
813 0.0000 0.0000

2 12 - "- " "- : ——- - :—:
123301 =feO- 0.0000 -3.9300 0.000 0.000-1.00 0.00 0.00 0.0000
.00 3 1.000 312 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
3. 000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
L23302 =feOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
00 3 1.000 812 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
3.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
.13301 =FeO- --0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1.000 811 -1.000 330 -1.000 313 0.000 0 0.000 0 0.000 0
J. 000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
=FeOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
1.000 811 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0

1.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
.16000 =FeQPb+ 0,0000 4.7100 0.000 0.000 1.00 0.00 0.00 0.0000
00 5 1.000 811 -1.000 330 1.000 813 1.000 £00 1.000 2 3.303 ft

A ft. fflflfl a a flffla A a aaa a a naa a a aata a



0.000 0 0.000 0 0.000 0
3126000 =feOPb+ 0.0000 0.3000 0.000. 0.000 1.00 0.00 0.00 0.0000
a.<a<a s u<a<a<a ai2 -i.aea 330 1.000 ai3 1.000 500 1,000 2- 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0̂ 000 0

0.000 0 0.000 0 0.000 0
=feOCa+ 0.0000 -5.3500 0.000 0.000 1.00 0.00 0.00 0.0000
1.000 812 -1.000 330 1-.000 813 1.000 150 0,000 0 0.000 0

0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
U11500 =FeQHCa++ 0.0000. 4.9700 0.000 0.000 2.00 0.00 0.00 0.0000
b.00 3 1.000 311 1.000 150 2.000 313 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
1117320 =FeS04-- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
3.00 5 1.000 811 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
1127320 =feS04- 0.0000 7.7300 0.000 0.000-1.00 0.00 0.00 0.0000
J.00 5 1.000 812 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
5117321 =FeOHSQ4-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
3.00 4 1.000 811 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000- 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
U27321 =feOHSQ4-2 - 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000

1.000 812 -2.000 313 1.000 732 -1.000 2 0.000 0 0.000 0
0 0.000 0 0. 000 0 0.000 0 0. 000 0 0.000 0

0.000 0 0.000 0 0.000 0

tNPUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 -- : : : 2..291E--04 -3.640 4.850E+01
460 Mg+2 1.738E-02 -1.760 2.490E+01
732 SQ4-2 - -2.813E-04 -3.550 4.644E+03
330 H+l 1.514E-05 -4.820 1.526E-02
600 Pb+2 1.000E-07 -7.000 1.853E+04
813 ADS1PSI0 1.000E+00 0.000 0.000E-01
812 ADS1TYP2 3.802E-04 -3.420 2-720E-02
811 ADS1TYP1 9.333E-06 -5.030 6.800E-04
30 Al+3 1.175E-04 -3.930 3.200E+00
280 Fe+2 _ 5.012E-05 -4.300 2.800E+00
470 Mn+2 1.288E-04 -3.890 7.000E+00
140 C03-2 i.000E+00 0.000 0.000E-01
2 H2Q 1.000E+00 0.000 0.000E-01 AR302823

ID
150

,460
1H22
^̂ 30

600
813
812
811
30
oan

NAME
Ca+2
Mg+2
SQ4-2
H+l
Pb+2
ADS1PSI0
ADS1TYP2
ADS1TYP1
Al*3
ra*o -

ANAL MQL
4.
2.
4.
I.
1.
0.

2.
6.
3.

-— ̂

350E+01
490E+01
644E+03
526E-02
853E+04
000E-01
720E-02
800E-04
200E+03
AaotVf+an*

CALC MOL
0. 000E-01
0.000E-01
0.000E-01
0. 000E-01
0.000E-01
0. 000E-01
0. 000E-01
0. 000E-01
0. 000E-01
a nnar-ai

2.
1.
2.
1.
1.
1.
3.
9.
1.
•̂

ACTIVITY
291E-04
738E-02
S18E-04
514E-05
000E-07
000E+00
802E-04
333E-06
175E-04
mnc-ffl*

LOG ACTVTY
-3. 64000
-1.76000
-3. 55000
-4.82000
-7. 00000
0. 00000
-3.42000
-5. 03000
-3* 93000
-A OAAAA

1.

1.

1.

1.

1.

1.

1.

1.

1.

\

GAMMA
000000
000000
000000
000000
000000
000000
000000
000000
aeeeae
oaotnnn

NEW LOGK
0. 0000
0. 0000
0 . 0000
4.8200
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
A nnnn

DIFF F
0. 000E-0
0.000E-0
0.000E-0
0.000E-0
0. 000E-0
0.000E-0
0.000E-0
0. 000E-0
0.000E-0
a. nnnc-_.A



470 Mn+2 " 7.000E+00 0.000E-01 1.2S8E-04 -3.89000 -1.800000 0.0008 0.000E-0
140 C03-2 - 0.00WH31 0.000E-01 1.000E+00 "0.00000 1.000000 0.0000 0.000E-0
2 H2Q 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0

CHARGE BALANCE: UNSPECIATED

SUM OF CATIONS* 1.S84E-01 SUM OF ANIONS = 9.899E-02

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

flR302824



3ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXH LOG ACTVTY
0 ADS1TYP1 5.800E-04 5.440E-03 -5.03000
1 Ca+2 1.239E-03 1.125E-02 -2.44951
2 ADS1TYP1 6.800E-04 3.393E-02 -7,03000
3 ADS1PSI0 6.231E-03 -4.978E-02 -2.00237
4 ADS1TYP2 2.720E-02 3.642E-02 -3.53393
5 ADS1PSI0 "3.630E-03 -4.557E-03 -1.54938
6 ADS1PSI0 3.432E-03 -7.304E-04 -1.50333
7 ADS1PSI0 3.394E-03 -1.656E-05 -1.49423
8 ADS1PSI0 3.393E-03 -1.041E-08 -1.49401

SR302825



PC VERSION: "HINTE£_A"2~" DATlTOF "CALCULATIONS:

ITERATIONS^ Si SOLID ANGLESITE PRECIPITATES
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PC VERSION: HINTEa~A2 DATE OF CXmJCATIClfciSj 4-DUiU-ttt) liJSfti

iRAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

JTER NAME TOTAL MOL DIFF FXN LOG ACTVTY
9 ADS1PSI0 3.393E-03 -1.522E-02 -1.49401
10 S04-2 -4.207E-02 7.744E-02 -3.63256
11 S04-2- .._..-.. -4.207E-02 1.448E+00 -4.63255
12 ADS1TYP2 2.720E-02 5.374E-01 -1.47636
13 S04-2 -4.207E-02 8.099E-02 -5.98622
14 ADS1PSI0 1.828E-02 -5.677E-02 -2.92953
15 ADS1PSI0 . J..574E-02 -2.123E-02 -2.80009
16 ADS1PSI0 1.394E-02 -6.874E-03 -2.69467
17 ADS1PSI0 1.298E-02 -1.343E-03 -2.63339
18 ADS1PSI0 1.274E-02 -6.914E-05 -2,61723
19 ADS1PSI0 1.273E-02 -1.S61E-07 -2.61634

flR302827



PC VERSION: MINTEQA2 DATE"OF CALCULATIONS: 4-DEC-89" TIME: 21:57:20

ITERATrOHS= 2<3: "SOLTD DIASPORE "PRECIPITATES"
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PARAMETERS OF THE COMPONENT MOST OUT OF~BALANCE:

ITER NAME TOTAL MOL DIFF FXH LOG ACTVTY
20 S04-2 -4.207E-02 -2.578E-08 -5.04807



ITERATIOKS= 21: -SOLID CERRUSITE PRECIPITATES

0



tc.rtoj.un:

ARAMETERS OF THE COMPOKENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
21 ADS1PSI0 1.273E-02 -2.540E-02 -2.61634
22 ADS1PSI0 1.015E-02 -3.977E-03 -2*42090
23 ADS1PSI0 9.653E-03 -1.095E-03 -2.37763
24 ADS1PSI0 9.512E-03 -3.360E-05 -2.36497
25 ADS1PSI0 9.507E-03 -5.102E-08 -2.36452

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
150 Ca+2 1̂.239E-03 1.239E-03 7.126E-04 -3.14716 0.575360 0.2401 -9.145E-1
460 Mg+2 1.049E-03 I.048E-03 5.031E-04 -3.21958 0.575360 0.2401 0.000E-0
311 ADS1TYP1 6.800E-04 8.187E-09 8.187E-09 -8.08689 1.000000 0.0000 -3.399E-1
470 Mn+2 1.305E-04 1.304E-04 7.503E-05 -4.12474 0.575360 0.2401 0.000E-0
280 Fe+2 5.133E-05 5.132E-05 2.953E-05 -4.52978 0.575360 0.2401 0.000E-0
813 ADS1PSI0 9.507E-03 4.320E-03 4.320E-03 -2.36452 1.000000 0.0000 -9.437E-1
812 ADS1TYP2 2.720E-02 3.932E-03 3.932E-03 -2.40533 1.000000 0.0000 0.000E-0
732 S04-2 4.950E-02 4,461E-06 2.567E-06 -5.59054 0.575360 0.2401 0.000E-0
30 Al+3 1.2I4E-04 3.010E-07 8.679E-08 -7.06152 0.238313 0.5401 0.000E-0
2 H20 5.650E-22 -3.259E-02 9.976E-01 -0.00106 1.000000 0.0011 -2.043E-1

140 C03-2 0.000E-01 1.736E-1I 1.027E-11 -10.98822 0.575360 0.2401 0.000E-0
330 H+l -1.550E-05 5.522E-02 1.514E-05 -4.82000 0.870933 4.8200 0.000E-0
600 Pb+2 9.156E-02 9.886E-03 5.688E-03 -2.24505 0.575360 0.2401 0.000E-0

SPECIES: TYPE I - COMPONENTS

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LQGK DH
150 Ca+2 1.239E-03 0.0007126 -3.14716 0.575360 0.240 0.000
|60 Mg+2 1.048E-03 0.0006031 -3.21958 0.575360 0.240 0.000
•'32 S04-2 4.461E-06 0.0000026 -5.59064 0.575360 0.240 0.000
470 Mn+2 1.304E-04 0.0000750 -4.12474 0.575360 0.240 0.000
600 Pb+2 - - - - 9.886E-03 0.0056879 -2.24505 0.575360 0.240 0.000
140 C03-2 1.786E-11 0.0000000 -10.98822 0.575360 0.240 0.000
812 ADS1TYP2 3.932E-03 0.0039321 -2.40538 1.000000 0.000 0.000
311 ADS1TYP1 3.187E-09 0.0000000 -8.08689 1.000000 0.000 0.000
30 Al+3 3.010E-07 0.0000001 -7.06152 0.288313 0.540 0.000
230 Fe+2 5.132E-05 0.0000295 -4.52978 0.575360 0.240 0.000

SPECIES: TYPE IT - COMPLEXES

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
127321 =feOHSQ4-2 3.343E-03 0.0033425 -2.47592 1.000000 0.790 0.000
301401 H2C03 AO 1.537E-04 0.0001544 -3.81137 1.004616 16.815 -2.247
307320 HS04 - 3.440E-09 0.0000000 -8.52346 0.870933 1.947 4.910
300020 OH- 3.957E-10 0.0000000 -9.46263 0.870933 -14.222 13.345
S03300 MgQH + 3.536E-11 0.0000000 -10.51147 0.870933 -12.051 15.935
601400 MgCQ3 AO 5.175E-12 0.0000000 -11.28410 1.004616 2.922 2.022
601401 MgHC03 + 3.084E-0S 0.0000000 -7.57095 0.870933 11.517 -2.430
S07320 MgS04 AQ 2.559E-07 0.0000003 -6.58995 1.004616 2.218 1.399
503300 CaOH + 6.683E-12 0.0000000 -11.23507 0.870933 -12.847 14.535
501400 CaHC03 + 2.632E-08 0.0000000 -7.63965 0.870933 U. 376 1.790
501401 CaCQG AO 8.778E-12 0.0000000 -11.05460 1.004616 3.079 4.030
•20 CaS04 AQ 3.451E-07 0.0000003 -6.46003 1.004616 2.276 1.470

00 A10H +2 5.684E-08 0.0000000 -7.48542 0.575360 -5.003 11.899
303301 AltOH)2 + 3.439E-08 0.0000000 -7.52364 0.870933 -10.040 0.000
303302 A1(OH)4 - 2.178E-12 0.0000000 -11.72199 0.870933 -23.876 44.060
307320 A1S04 + 2.411E-10 0.0000000 -9.67784 0.870933 3.034 fŴ Bfl ? 8 3 1
307321 A1(S04)2 - 4.752E-14 0.0000000 -13.38314 0.870933 4.920 ĴsSo
303303 AliOH)3 AQ 2.473E-09 O.0000000 -Q. 60470 1.004616 -16.O02 G>.



FeOH3 -1 2.204E-22 . 0.0000000 -21.71681 0.870933- -31.584 30.300
FeS04 AQ 1.145E-08 0.0000000 -7.93905 1.004616 2.179 3.230
FeQH2 AQ a.494E-17 0.0000000 -16.06888 1.004616 -21.179 28,565
ttnQH + 7.215E-11 0.0000000 -10.20176 0.S70933 -10.836 14,399
Mn(OH)3 -1 3.909E-25 0.0000000 -24.46792 0.870933 -34.740 0.000
MnS04 AO 3.137E-08 0.0000000 -7.50149 1.004616 2.212 2.170
HnHC03 + ' 5.334E-09 0.0000000 -8.33296 0.870933 11.660 0.000
Pb(C03)2-2 4.556E-14 0.0000000 -13.58149 0.575360 10.330 0.000
PbOH + 8.393E-06 0.0000073 -5.13611 0.870933 -7.650 0.000
Pb<OH)2 AQ 1.866E-10 0.0000000 -9.72717 1.004616 -17.122 0.000
Pb(OH)3 - 1.628E-16 0.0000000 -15.84823 0.870933 -28.000 0.000
Pb20H +3 3.228E-06 0.0000009 -6.03115 0.238313 -5.820 0.000
PbS04 AO 3.172E-06 0.0000082 -5.08569 1.004616 2.743 0.000
Pb3(QH)4+2 2.176E-12 0.0000000 -11.90248 0.575360 -24.203 26.500
PbC03 AQ 1.011E-06 0.0000010 -5.99327 1.004616 7.238 0.000
Pb(QH)4 -2 3.730E-23 0.0000000 -22.66829 0.575360 -39.459 0.000
Pb(S04)2-2 1.922E-10. 0.0000000 -9.95632 0.575360 3.710 0.000
PbHCOS + 1.610E-05 0.0000140 -4.85327 0.870933 13.260 0.000
HCQ3 - 4.510E-06 0.0000040 -5.39630 0.870933 10.472 -3.617
=feQ- 7.065E-05 0.0000707 -4.15086 1.000000 -8.930 0.000
=feOH2+ - — 5.013E-03 0.0050131 -2.29989 1.000000 7.290 0.000
=FeO- 1.471E-10 0.0000000 -9.83237 1.000000 -8.930 0.000
=FeOH2+ 1.044E-08 0.0000000 -7.98140 1.000000 7.290 0.000
=FeQPb+ 6.300E-04 0.0006800 -3.16751 1.000000 4.710 0.000
=feOPb+ 1.271E-02 0.0127058 -1.89600 1.000000 0.300 0.000
=feOCa+ 1.130E-09 0.0000000 -8.94705 1.000000 -5.850 0.000
=FeOHCa++ 1.016E-11 0.0000000 -10.99307 1.000000 4.970 0.000
=FeS04- 4.447E-09 0.0000000 -3.35195 1.000000 7.730 0.000
-feS04- 2.136E-03 0.0021358 -2.67044 1.008000 7.780 0.000
=FeOHS04-2 6.959E-09 0.0000000 -8.15743 1.000000 0.790 0.000

SPECIES: TYPE III - FIXED SOLIDS

NAME CALC MOL LOG MOL NEW LOGK DH
2 H20 -3.259E-02 -1.487 0.001 0.000

01403 C02 fg) -2.442E-02 -1.612 20.627 -0.530
330 H+i 5.522E-02 -1.258 4.820 0.000

SPECIES: TYPE IV - PRECIPITATED SOLIDS

ID NAME CALC MOL LOG MQL NEW LOGK DH
160003 AKGLESITE 4.400E-02 -1.357 7.836 -2.150
103002 DIASPQRE 1.210E-04 -3.917 -7.396 24.630
(60000 CERRUSITE 2.425E-02 -1.615 13.233 -4.860

SPECIES: TYPE V - DISSOLVED SOLIDS

ID NAME CALC HQL LOG MOL NEW LOGK DH
15003 HUKTITE 4.590E-28 -27.33S 29.421 25.760
46001 HYDRMAGNESIT 0.000E-01 -42.761 7.657 52.210
46002 MAGNESITE 4.899E-07 -6.310 7.898 6.169
28000 MELANTERITE 2.529E-08 -7.597 2.531 -2.860
46003 NESQUEHONITE 1.936E-09 -8.713 5.498 5.789
28000 SIDERITE 8.294E-0S -5.081 10.437 5.328
47003 PYROCSOITE 8.813E-11 -10.055 -15.568 22.590

»0 RHODOCHROSIT 1.790E-05 -4.747 10.366 2.079
MHSQ4 i.935E-13 -12.713 -2.998 15.480

15001 GYPSUM 1.299E-04 -3,886 4.854 -0.261
60000 MASSICOT 1.341E-06 -5.873 -13.267 16.780
60001 LITHARGE 2.118E-06 -5.674 -13.068 16.380
60002 PBQ, .3H20 2.591E-06 -5.586 -12.980 0.000 AR302832
BQ0Q1 PB2QCQ3 2.613E-06 -5.583 0.256 11.460

i __-a



5060001 PB3Q2SQ4 1.292E-04-3.889-10.84120.750
5060002 PB403S04 3.168E-09 -8.499 -22.845 35.070
5060002 PB302C03 9.395E-11 -10.027 -11-. 582 26.430
2003003 GISBSITE (C) 1.383E-02 -1.859 -9.254 22.800
2060004 PB(QH)2 <C> 8.822E-02 -1.054 -8.447 13.990
5060003 HYDCERRUSITE 2.434E-02 -1.614 17.460 0.000
2060005 PB2Q(OH)2 3.861E-12 -11.413 -26.200 0.000
5£̂ p®4 PB4(OH)6SQ4 1.749E-07 -6.757 -21.100 0.000
20B500 LIME -5.149E-28 -27.288 -33.780 46.265
2015001 PORTLANDITE 1.457E-17 -16.836 -23.327 30.690
2028000 WUSTITE 1.362E-07 -6.866 -12.215 24.846
2046001 PERICLASE 1.385E-16 -15.858 -22.278 36. 135
3028001 HERCYKITE 1.191E-09 -8.924 -28.827 78.360
3046000 SPINEL 9.707E-18 -17.013 -38.226 89.089
2003000 ALQH3U) 2.758E-04 -3.559 -10.955 27.045
S003000 ALOHSQ4 2.493E-05 -4.603 3.230 0.000
3003001 AL4<OH)10S04 4.494E-09 -8.347 -22.700 0.000
=015000 ANHYDRITE 6.594E-05 -4.181 4.557 3.769
5015000 ARAGONITE 1.342E-06 -5.872 8.263 2,615
5046000 ARTINITE 9.921E-19 -18.003 -10.211 28.742
2003001 BOEHMITE 1.662E-02 -1.779 . -9.176 28.130
2046000 BRUCITE 1.195E-11 -̂ 10.923 -17.341 25,840
5015001 CALCITE 1.970E-06 -5.706 8.430 2.585
3003000 A1203 6.513E-09 -8.186 -22.980 0.000
5015002 DOLOMITE 3.025E-12 -11,519 16.824 8.290
i046000 EPSOMITE 2.411E-07 -S.618 2.200 -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK DH
813 ADS1PSI0 4.320E-03 -2.365 "' 0.000 0.000

flR302833



vc.ftaj.on :

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG dissolved and adsorbed species

:a+2 100.0 PERCENT BOUND IN SPECIES # 150 Ca+2

100.0 PERCENT BOUND IK SPECIES * 460 Mg+2

100.0 PERCENT BOUND IN SPECIES #8116000 =FeOPb+

100.0 PERCENT BOUKD IN SPECIES # 470 Mn+2

10"0.~0 " "PERCENT BOUND IN SPECIES # 280 Fe+2

52.7 PERCEKT BOUND IN SPECIES #8123302 =feOH2+
7.2 PERCENT BOUND IN SPECIES #8116000 =FeOPb+

133.6 PERCENT BOUND IN SPECIES #8126000 =feOPb+

14.5 PERCENT BOUND IN SPECIES # 812 ADS1TYP2
12.3 PERCENT BOUKD IN SPECIES #8127321 =feOHS04-2
18.4 PERCENT BOUND IK SPECIES #8123302 =feOH2+
46.7 PERCENT BOUND IN SPECIES #8126000 =feOPb+
7.9 PERCEKT BOUHD IK SPECIES #8127320 =feS04-

60.9 PERCENT BOUHD IN SPECIES #8127321 =feOHS04-2
38.9 PERCENT BOUKD IN SPECIES #8127320 =feS04-

76.2 PERCEKT BOUND IK SPECIES # 30 Al+3
14.4 PERCENT BOUKD IK SPECIES # 303300 A10H +2
8.7 PERCENT BOUKD IN SPECIES # 303301 AKOHJ2 +

8.6 PERCENT BOUKD IK SPECIES #8116000 =FeOPb+
160.4 PERCEKT BOUND IN SPECIES #8126000 =£eOPb+

87.6 PERCENT "BOUHD IN SPECIES #3301401 H2C03 AQ
9.2 PERCENT BOUHD IN SPECIES #6001402 PbHCQ3 +
2.6 PERCENT BOUND IN SPECIES #3301400 HC03 -

1.2 PERCENT BOUND IN SPECIES #8123301 =feO-
11,3 PERCENT BOUKD IN SPECIES #8116000 =FeOPb+

212.1 PERCEHT BOUND IN SPECIES #8126000 =feOPb+

42.4 PERCEHT BOUHD IN SPECIES # 600 Pb+2
2.9 PERCENT BOUHD IK SPECIES #8116000 =FeOPb+

54.5 PERCENT BOUND IH SPECIES #8126000 =feOPb+

EQUILIBRATED MASS DISTRIBUTION

NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCEHT MOL/KG PERCEHT MOL/KG PERCEHT

Ja+2 1.239E-03 100.0 1.140E-09 0.0 0.000E-01 0.0
g+2 1.049E-03 100.0 0.000E-01 0.0 0.000E-01 0.0
Mn+2 1.305E-04 100.0 0.000E-01 0.0 0.000E-01 0.0
Fe+2 5.133E-05 100.0 0.000E-01 0.0 0.000E-01 0.0
S04-2 1.328E-05 0.0 5.478E-03 11.1 4.400E-02 88.9
Al+3 3,950E-07 0.3 0.000E-01 0.0 1.210E-04 99.7 fiR3Q283^
H20 1.176E-0S 0.1 7.907E-03 99.9 0.000E-01 0.Q
rm.o \ -7̂ «;ct_./3ij a •? a aaac-ai a a



3. 164E-04 -5.3 "6.307E-03 105.3 0.0td0t:-01 0. U
9.926E-03 10,8 1.339E-02 14.6 6.825E-02 74.5

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 4. 316E-02 SUM OF ANIONS 8.905E-03

PERCENT DIFFERENCE = 6. 579E+01 UNIONS - CATIONS)/(ANIOHS + CATIOHS)

NONCARBONATE ALKALINITY = 0.000E-01

IONIC STRENGTH = : 2.000E-02

*#***• DIFFUSE LAYER ADSORPTION MODEL *««t«»«#

*«** Parameters For Adsorbent Number 1 »***
Electrostatic Variables: psiO = 0.135937 sigO = 0.126354

psib = 0.000000 sigb = 0.000000
paid = 0.000000 sigd - 0.000000

Adsorbent Concentration (g/l>: 12.100
Specific Surface Area (sq. meters/g): 600.00
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PCVERSION: HINTEQA2DATE OF CALCULATIONS:4-DEC-S9TIME: 21:57:38

indices and Stoichiometry of all minerals

ID # HAME Sat. Index Stoichiometry (in parentheses) of each component
J3000 ALQH3U) -3.559 ( 1.000) 30 ( 3.000) 2 ( -3.000)330
3000 ALOHS04 -4.603 ( -1.000)330 ( 1.000) 30 ( 1.000)732 ( 1-000) 2
T3001 AL4(OH)10S04 -8.347 {-10.000)330 ( 4,000) 30 < 1.000)732 ( 10.000) 2

6015000 ANHYDRITE -4.181 ( 1.000)150 < 1.000)732
5015000 ARAGOKITE -5.372 < 1.000)150 ( 1.000)140
5046000 ARTINITE -18.003 < -2.000)330 ( 2.000)460 ( 1.000)140 ( 5.000) 2
2003001 BOEHMITE -1.779' ( -3.000)330 ( 1.000) 30 < 2.000) 2
2046000 BRUCITE -10.923 ( 1.000)460 C 2.000) 2 ( -2.000)330
5015001 CALCITE -5.706 ( 1.000)150 ( I~000>i40
2003002 DIASPORE 0.000 ( -3.000)330 ( 1.000) 30 ( 2.000) 2
5015002 DOLOMITE -11.519 ( 1.000)150 < 1.000)460 ( 2.000)140
6046000 EPSOMITE -6.618 ( 1.000)460 ( 1.000)732 C 7.000) 2
2003003 GIBBSITE <C> -1.859 ( -3.000)330 ( 1.000) 30 (3.000) 2
3003000 A12Q3 -8.186 V 2;000) 30 ( 3V000) 2 ( -6.000)330
5015001 GYPSUM -3.386 ( 1.000)150 ( 1.000)732 < 2.000) 2
5015003 HUNTITE -27.338 < 3.000)460 ( 1.000)150 < 4.000)140
5046001 HYDRMAGNESIT -42,761 ( 5.000)460 ( 4.000)140 ( -2.000)330 ( 6.000) 2
5046002 MAGNESITE -6.310 ( 1.000)460 ( 1,000)140
6028000 MELAKTERITE -7.597 ( 1.000)280 < 1.000)732 ( 7.000) 2
5045003 KESQUEHONITE -8.713 ( 1.000)460 ( 1.000)140 ( 3.000) 2
5028000 SIDERITE -5.081 ( 1.000)230 ( 1.000)140
2047003 PYROCROITE -10.055 ( -2.000)330 ( 1.000)470 ( 2.000) 2
5047000 RHODOCHROSIT -4.747 ( 1.000)470 ( 1.000)140
6047000 MNS04 -12.713 < 1.000)470 ( 1.000)732
5060000 CEHHUSITE 0.000 ( 1.000)600 C 1.000)140
2060000 MASSICOT -5.873 ( -2.000)330 ( 1.000)600 ( 1.000) 2
2060001 LITHARGE -5.674 ( -2.000)330 ( 1.000)600 ( 1.000) 2

)002 PBQ, .3H20 -5.586 ( -2.000)330 < 1.000)600 ( 1.330) 2
J001 PB20C03 -5.583 ( -2.000)330 < 2.000)600 < 1.000) 2 ( 1,000)140

6060000 LARNAKITE -0.299 £ -2.000)330 ( 2.000)600 ( 1.000)732 ( 1.000) 2
5060001 PB302S04 -3.889 ( -4.000)330 ( 3.000)600 ( 1.000)732 ( 2.000) 2
6060002 PB403S04 -8.499 ( -6.000)330 ( 4.000)600 ( 1.000)732 ( 3.000) 2
5060002 PB302C03 -10.027 ( -4.000)330 ( 3.000)600 ( 1.000)140 ( 2.000) 2
6060003 ANGLESITE 0. 000 ( 1.000)600 ( 1. 000)732
2060004 PB(OH)2 (C) -1.054 ( -2.000)330 < 1.000)600 ( 2.000) 2
5060003 HYDCERRUSITE -1.614 < -2.000)330 ( 3.000)600 ( 2.000)140 ( 2.000) 2
2060005 PB20(OH>2 -11.413 ( -4.000)330 ( 2.000)600 ( 3.000) 2
6060004 PB4CQHJ6S04 -6.757 ( -6.000)330 { 4.000)600 ( 1.000)732 ( 6.000) 2
2015000 LIME -27.288 ( -2.000)330 ( 1.000)150 ( 1.000) 2
2015001 PORTLANDITE -16.836 ( -2.000)330 ( 1.000)150 ( 2.000) 2
2023000 WUSTITE -6.866 ( -2.000)330 ( 0.947)280 ( 1.000) 2
2046001 PERICLASE -15.858 ( -2.000)330 ( 1.000)460 ( 1.000) 2
3028001 HERCYNITE -8.924 ( -8.000)330 ( 1.000)230 ( 2.000) 30 ( 4.000) 2
3046000 SPINEL -17.013 < -8.000)330 ( 1.000)460 ( 2.000) 30 ( 4.000) 2

s n o A o o o /**flnJOZ836



3UNA4 C&R BATTERY
ADSORPTION, pC02=.035, pH=4.82, ION STR=.02, ALLOW ALL SOLIDS

(Celsius): 16.60
of concentration; MG/L

Ionic strength: 0.020 molal; FIXED
If specified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate if charge imbalance exceeds 30X
Precipitation is allowed for all solids in the therraodynaraic database and
the print option for solids is set to: i

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

12.100 600.00 0.000 0.000 81 - -
150 4.850E+01 -3. 64
460 2.490E+01 -1.76
732 4.644E+03 -3.55
330 1.526E-02 -4.82
600 1.853E+04 -7.00
313 0.000E-01 0.00
812 2.720E-02 -3.42
Sll 6.800E-04 -5.03
30 3.200E+00 -3.93
280 2.S00E+00 -4.30

«0 7.000E+00 -3.89
0 0.000E-01 0.00

H20 HAS BEEH INSERTED AS A COMPONENT
3 2 - :
C301403 19.6159 -0.5300

330 4.8200 0.0000 '
61 - - - - - — - - - - - — -
813 0.0000 0.0000

2 12 . . . . . . . ..-_.- .... .-.: — - -'.- ' —-
L23301 =feO- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1,000 312 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
5.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
.23302 =feOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
00 3 1.000 812 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
. 000 0 0.000 0 0.000 0 0. 000 0 0. 000 0 0. 000 0

0.000 0 0.000 0 0.000 0
13301 =FeO- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
00 3 1.000 811 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
)2 =FeQH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000

*3 1.000 811 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
16000 =FeQPb+ 0.0000 4.7100 0.000 0S00_0 1.00 0.00 0.00 0.0000
QQ 5 1.000 ail -1.000 330 1.000 813 1.000 600 1.000 2 0. OOO 0

A A AAA A A f*f*f* A A AAA A A AAA A A AAA A



0.000 0 0.000 0 0.000 0
26SSS -i*OPb+ 0.0000 ®>30®0 0.000 0.000 1.00 0.00 0.00 0.0000
.00 5 1.000 812 -1.000 330 1.000 813 1.000 600 1.000 2 0,000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0> 00® 0

0 0. 000 0 0.000 0
=feOCa+ 0.0000 -5.8500 0.000 0.000 1.00 0.00 0.00 0.0000

.00 4 1.000 812 -1.000 330 1.000 813 1.000 150 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
111500 =FeQHCa++ 0.0000 4.9700 0.000 0.000 2.00 0.00 0.00 0.0000
.00 3 1.000 811 1.000 150 2.000 313 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
117320 =FeSQ4- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
.02 5 i.000 Sil 1.008 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
127320 =feS04- 0.0000 7.7300 0.000 0.000-1.00 0.00 0.00 0.0000
.00 5 1.000 312 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
3.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
LI7321 =FeGHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
00 4 1.000 811 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
). 000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
:l =feOHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000

1.000 312 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
3.0*00 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0

flPUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 2.291E-04 -3.640 4.850E+01
460 Mg+2 _ -1.738E-02 -1.760 2.490E+01
732 S04-2 ..._ 2.81SE-04 -3.550 4.644E+03
330 H+l 1.514E-05 -4.820 1.526E-02
600 Pb+2 1.000E-07 -7.000 1.353E+04
313 ADS1PSI0 1.000E+00 0.000 0.000E-01
812 ADS1TYP2 3.802E-04 -3.420 2.720E-02
811 ADS1TYP1 -- 9.333E-06 -5.030 6.800E-04
30 Al+3 1.175E-04 -3.930 3.200E+00
280 Fe+2 5.012E-05 -4.300 2.800E+00
470 Mn+2 i.288E-04 -3.890 7.000E+00
140 C03-2 1.000E+00 0.000 0.OOOE-01
2 H20 1.000E+00 0.000 0.000E-01

ID NAME AHAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA HEW LOGK DIFF F
150 Ca+2 4.350E+01 0.000E-01 2.291E-04 -3.64000 1.000000 0.0000 0.000E-0

Mg+2 2.490E+01 0.000E-01 1.733E-02 -1.76000 1.000000 0.0000 0.000E-0
J2 S04-2 4.644E+03 0.000E-01 2.818E-04 -3.55000 1.000000 0.0000 0.000E-0
330 H+l 1.526E-02 0.000E-01 1.514E-05 -4.32000 1.000000 4.3200 0.000E-0
600 Pb+2 1.853E+04 0.000E-01 1.000E-07 -7.00000 1.000000 0.0000 0,000E-0
813 ADS1PSI0 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0
312 ADS1TYP2 2.720E-02 0.000E-01 3.802E-04 -3.42000 1.000000 0.0000 0.000E-0
311 ADS1TYP1 6.S00E-04 0.000E-01 9.333E-06 -5.03000 1.000000 0.0000 0.000E-0
3O Al+3 3.200E+00 0.000E-01 1.175E-04 -3.93000 1.000000 0.0000 0.000E-0

Cnj-O _____ O Q ffifitf *. n A a AAAC*_ A* C At Of mg * ^AAAA . -._ — — -._ - - ...



470 ttn+2 " 7.000E+00 0.000E-01 1.288E-04 -3.89000 - 1.000000 0.0000 0.000E-0
140 CQ3-2 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0
2 H20 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0

CHARGE BALANCE: UNSPECIATED

SUM OF CATIQNS= 1.884E-01 SUM OF ANIONS = 9.S99E-02

PERCENT DIFFERENCE = 3.U2E+01 (ANIONS - CATIONS)/(ANIONS + CATIONS)

SR302839



PC VERSION: MIKTEQA2 DATE OF CALCULATIONS: 4-DEC-S9 TIME: 21:58:31

ARAMETERS OF THE COMPOHEHT MOST OUT OF BALAKCEi

JTER NAME ' TOTAL MOL DIFF FXH LOG ACTVTY
0 ADS1TYP1 S.S00E-04 5.440E-03 -5.03000
1 Ca+2 1.239E-03 1. 125E-02 -2.44957
2 ADS1TYP1 - 6.S00E-04 3.392E-02 -7.03000
3 ADS1PSI0 6.230E-03 -4.983E-02 -2.00232
4 ADS1TYP2 2.720E-02 3.635E-02 -3.53549
5 ADS1PSI0 3. S19E-03 -4,713E-03 -1.54678
6 ADS1PSI0 3.416E-03 -7.672E-04 -1.49972
7 ADS1PSI0 - "-3.377E-03 -1.836E-05 -1.49016
8 ADS1PSI0 3.376E-03 -1.275E-08 -1.48992



PC VERSION: MIHTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME; 21:53:52

3-. SOLID AKGLESITE PRECIPITATES

flR3G28i*



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:58:52

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

JTER NAME ' TOTAL MQL DIFF FXN LOG ACTVTY
9 ADS1PSI0 3.37SE-03 -1.519E-02 -1.48992
10 S04-2 -4.207E-02 7.799E-02 -3.62789
11 S04-2 -4.207E-02 1.477E+00 -4.62789
12 ADS1TYP2 2.720E-02 5.478E-01 -1.47406
13 S04-2 -4.207E-02 8.340E-02 -5,97926
14 ADS1PSI0 U829E-02 -5.825E-02 -2.93023
15 ADS1PSI0 1.574E-02 -2.185E-02 -2.80029
16 ADS1PSI0 1.392E-02 -7.115E-03 -2.S9392
17 ADS1PSI0 1.295E-02 -1.422E-03 -2.63124
18 ADS1PSI0 1.270E-02 -7.711E-05 -2,61421
19 ADS1PSI0 1.268E-02 -2.319E-07 -2.61323



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:59:11

ITERATIONS= 20: SOLID CERRUSITE PRECIPITATES



PC VERSION: MINTEQA2 DATE QF CALCULATIONS: 4-DEC-89 TIME: 21:59:13

PARAMETERS OF THE COHPQHENT MOST OUT OF BALANCE:

ITER NAME TOTAL MOL DIFF FXK LOG ACTVTY
20 ADS1PSI0 1.268E-02 -2. 192E-01 -2.61322
21 ADS1TYP2 2.720E-02 5. SUE-02 -2.24411
22 ADS1PSI0 7.529E-03 -4.510E-02 -2.16413
23 ADS1PSI0 6.404E-03 -1.587E-02 -2.02575
24 ADS1PSI0 5.689E-03 -4.547E-03 -1.92512
25 ADS1PSI0 5.3S8E-03 -5.S98E-04 -1.87900
26 ADS1PSI0 5.339E-03 -1.348E-05 -1..87i36
27 ADS1PSI0 5.338E-03 -6.594E-09 -1.87118

R3028H



PC VERSIOH: MINTEQA2 DATE OF CALCULATION^ 4-DEC-B9 TJHEi

ITERATIONS= 28: SOLID DIASPORE PRECIPITATES

SR3028U5



PC VERSIOH: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 21:59:27

'ARAMETERS OF THE COMPOHENT MOST OUT OF BALANCE:

ITER HAME TOTAL MOL DIFF FXK LOG ACTVTY

"ID NAME ANAL MQL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F:
150 Ca+2 1.239E-03 1.235E-03 7. 107E-04 -3.14833 0..S75360 0.2401 0.000E-0 i
460 Mg+2 .1.049E-03 1.046E-03 6.017E-04 -3,22065 0.575360 0.2401 0.000E-0
811 ADS1TYP1 6.800E-04 2.628E-08 2.628E-0S -7.58033 1.000000 0.0000 -3.011E-1'
470 Mn+2 1.305E-04 1.301E-04 7.485E-05 -4.12583 0.575360 0,2401 0.000E-0
280 Fe+2 5.133E-05 5.122E-05 2.947E-05 -4.53065 0.575350 0.2401 0.000E-0!
813 ADS1PSI0 5.338E-03 i.345E-02 1.345E-02 -1.87118 1,000000 0.0000 -1.763E-i:
812 ADS1TYP2 2.720E-02 3,162E-03 3.162E-03 -2. 50009 1, 000000 0.0000 0. 000E-0
30 Al+3 1.214E-04 3.010E-07 8.679E-08 -7.06152 0.288313 0.5401 0.000E-0
732 S04-2 4.950E-02 4.461E-05 2.567E-05 -4.59054 0.575360 0.2401 0.000E-0
2 H20 5.650E-22 -4.296E-02 9.976E-01 -0.00106 1.000000 0.0011 -2.863E-1J

600 Pb+2 9.156E-02 9.S86E-04 5.688E-04 -3.24505 0.575360 0.2401 0.000E-0
140 C03-2 0,000E-01 i.786E-10 1.027E-10 -9.98822 0.575360 0.2401 0.000E-0.
330 H+l 1.550E-05 7.733E-02 1.514E-05 -4.82000 0.870933 4.8200 1.355E-2<

SPECIES: TYPE I - COMPONENTS

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA _ NEW LOGK DH
150 Ca+2 1.235E-03 0.0007107 -3.14833 0.575360 0.240 0.000
460 rtg+2 1.046E-03 0.0006017 -3.22065 0.575360 0.240 0.000
732 SQ4-2 4.461E-05 0.0000257 -4.59064 0.575360 0.240 0.000
470 Mn+2 1.301E-04 0.0000748 -4.12583 0.575360 0.240 0.000
600 Pb+2 9.8S6E-04 0.0005688 -3.24505 0.575360 0.240 0.000

C03-2 1.7S6E-10 0.0000000 -9.98822 0.575360 0.240 0.000
ADS1TYP2 3.162E-03 0.0031617 -2.50009 1.000000 0.000 0.000
ADS1TYP1 2.628E-08 0.0000000 -7.58033 1.000000 0.000 0.000

30 Al+3 3.010E-07 0.0000001 -7.06152 0.288313 0.540 0.000
280 Fe+2 5.122E-05 0.0000295 -4.53065 0.575360 0.240 0.000

SPECIES: TYPE II - COMPLEXES

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
.27321 =feOHSQ4-2 2.771E-03 0.0027714 -2.55730 1.000000 0.790 0.000
01401 H2CQ3 AQ 1.537E-03 0.0015440 -2.81137 1.004616 16.815 -2.247
107320 HS04 - 3.440E-08 0.0000000 -7.52346 0.870933 1.947 4.910
100020 OH- 3.957E-10 0.0000000 -9.46263 0.870933 -14.222 13.345
,03300 MgOH + 3.528E-11 0.0000000 -10.51254 0.870933 -12.051 15.935
,01400 MgC03 AQ 5.162E-11 0.0000000 -10.28517 1.004616 2.922 2.022
01401 MgHCOS + 3.076E-07 0.0000003 -6.57201 0.870933 11.517 -2.430
07320 MgSQ4 AQ 2.553E-06 0.0000026 -5.59101 1.004616 2.218 1.399
03300 CaOH + 6.665E-12 0.0000000 -11.23624 0.870933 -12.847 14.535
01400 CaHC03 + 2.625E-07 0.0000002 -6.64082 0.870933 11.376 1.790
01401 CaC03 AQ 8.754E-11 0.0000000 -10.05577 1.004616 3.079 4.030
07320 CaSQ4 AQ 3.442E-06 0.0000035 -5.46120 1.004616 2.276 1.470
03300 A10H +2 5.684E-08 0.0000000 -7.48542 0.575360 -5.003 11.899
03301 AKQHJ2 + 3.439E-08 0.0000000 -7.52364 0.870933 -10.040 0.000
03302 A1(OH)4 - 2.178E-12 0.0000000 -11.72199 0.870933 -23.876 44.060
07320 A1S04 + 2.411E-09 0.0000000 -8.67784 0.870933 3.034 2.150

AKS04>2 - 4.752E-12 0.0000000 -11.38314 0.870933 4.920 2.840
)3 A1(QH)3 AQ 2.473E-09 0.0000000 -8.60470 1.004616 -16.002 0.000

03300 FeOH + 3.697E-10 0.0000000 -9.49218 0.870933 -9.720 13.199
03301 FeOH3 -1 . _ -2.200E-22 0.0000000 -21.71768 0.870933 -31.584 30.300
07320 FeSQ4 AQ 1.143E-07 0.0000001 -6.93993 1.004616 2.17® D Q Qg §3^ £
03302 FeOH2 AQ 8.477E-17 0.0000000 -16.06975 1.004616 -21.17§ * 2al565
33300 _InOH + 7.197E-11 0.0000000 -10.20286 0.870933 -10.836 14.399



.707320 MnSQ4 AO 3.12~9E-07 "0.0000003 -6.50258 1.004516 2.212 2.170
4701400 MnHC03 + 5.321E-08 0.0000000 -7.33406 0.870933 11.660 0.000
001400 Pb(CQ3)2-2 - 4.556E-13 0.0000000 -12.53149 0.575360 10.883 a.000
3003300 PbQH + 8.393E-07 0.0000007 -5.13611 0.870933 -7.650 0.000
5003301 Pb(OH)2 AQ 1.866E-11 0.0000000 -10.72717 1.004616 -17.122 0.000
003302 Pb(OH)3 - . 1.628E-17 0.0000000 -16.84823 0.870933 -28.000 0.000
0|̂3 Pb20H +3 3.228E-08 0.0000000 -8.03115 0.288313 -5.820 0.000
50WR0 PbS04 AQ 8.172E-06 .0.0000082 -5.08569 1.004616 2.748 0.000
,003304 Pb3£OH)4+2 2.176E-15 0.0000000 -14.90248 0.575360 -24.203 26.500
,001401 PbCQ3 AQ 1.0UE-06 0.0000010 -5.99327 1.004616 7.238 0.000
,003305 Pb(OH)4 -2 3.730E-24 0.0000000 -23.66829 0.575360 -39.459 0.000
007321. Pb(S04)2-2 1.922E-.09 0.0000000 -8,95632 0.575360 3.710 0.000
001402 PbHCQ3 + .... -1.610E-05 0.0000140 -4.85327 0.870933 13.260 0.000
301400 HC03 - -̂-4.610E-05 0.0000402 -4". 39630 0.870933 10.472 -3.617
123301 =feO- 1.824E-05 0.0000182 -4.73890 1.000000 -8.930 0.000
123302 =feOH2+ 1.255E-02 0.0125526 -I.90127 1.000000 7.290 0.000
113301 =FeQ- 1.517E-10 0.0000000 -9.81915 1.000000 -8.930 0.000
113302 =FeOH2+ 1.043E-07 0.0000001 -6.98151 1.000000 7.290 0.000
116000 *FeQPb+ 6.798E-04 0.0006798 -3.16762 1.000000 4.710 0.000
126000 =feOPb+ 3.131E-03 0.0031815-2.49737 .1.000000 0.300 0.000
121500 -£eQCa+ 2.821E-09 0"Z 0000000" " -8.54959 1.000000 -5.850 0.000
111500 =FeOHCa++. 3.155E-10 0.0000000 -9.30102 1.000000 4.970 0.000
117320 =FeSQ4- 4.584E-08 0.0000000 -7.33873 1.000000 7.780 0.000
127320 =feS04- 5.515E-03 0.0055147 -2.25848 1.0C0000 7.780 0.000
117321 =FeOHS04-2 2.304E-08 0.0000000 -7.63754 1.000000 0.790 0.000

SPECIES: TYPE III - FIXED SOLIDS

ID NAME CALC MQL LOG MOL HEW LOGK DH ^-"
2 H20 -4.296E-02 -1.367 0.001 0.000 ^

301403 C02 (g) -4.714E-02 -1.327 19.627 -0.530
10 H+l -7,733E-02 -1.112 4.820 0.000

SPECIES: TYPE IV - PRECIPITATED SOLIDS

CALC MOL LOG MOL NEW LOGK DH
4.115E-02 -1.386 7.836 -2.150
4.554E-02 -1.342 13.233 -4.860
1.210E-04 -3.917 -7.396 24.630

SPECIES: TYPE V - DISSOLVED SOLIDS

D NAME CALC MOL LOG MOL NEW LOGK DH
003 HUNTITE 4.544E-24 -23.343 29.421 25.760
001 HYDRMAGHESIT 0.000E-01 -38.766 7.657 52.210
002 MAGNESITE 4.887E-06 -5.311 7.898 6.169
000 MELANTERITE 2.524E-07 -6.598 2.531 -2.860
003 NESQUEHONITE 1.932E-08 -7.714 5,498 5.789
000 SIDERITE 8.278E-05 -4.082 10.437 5.328
003 PYRQCROITE 8.791E-11 -10.056 -15.568 22.590
000 RHQDOCHROSIT -1.786E-04 -3.748 10.366 2.079
000 MNS04 1.930E-12 .-11.714 -2.998 15.480
000 A1203 6.513E-09 -8.186 -22.980 0.000
000 MASSICOT 1.341E-07 -6.873 -13.267 16.780

LITHARGE 2.118E-07 -6.674 -13.068 16.380
»2 PBO, .3H2Q 2.591E-07 -6.586 -12.980 0.000

60001 PB20C03 2.613E-07 -6.583 0.256 11.460
60000 LARNAKITE 5.028E-02 -1.299 0.143 6.440
60001 PB302SQ4 1.292E-06 -5.889 -10.841 20.750 « D O H O O I "7
60002 PB403S04 3.16SE-12 -11.499 -22.845 35.070 ft H J U C. Q 4 /
60002 PB302C03 9.395E-13 -12.027 -11.582 26.430
53003 GIBBSITE <C> 1.383E-02 -1.859 -9.254 22.800



060003 HYDCERRUSITE 2.434E-03 -2.614 17.450 0.000
2060005 PB20(OH)2 3.86IE-14 -13.413 -26.200 0.000
060004 P84(OH)6S04 1.749E-10 9̂.757 -21.100 0.000
2015000 LIME 5.135E-28 -27.289 -33.780 45.265
2015001 PORTLANDITE 1.454E-17 -16.838 -23.327 30.690
2028000 WUSTITE . 1.360E-07 -6.867 -12.215 24.846

PERICLASE 1.382E-16 -15.860 -22.278 36.135
HERCYHITE 1.189E-09 -8.925 -28.827 78.360

046000 SPINEL 9.683E-18 -17.014 -38.226 89.089
>003000 ALOH3(A) 2.758E-04 -3.559 -10.955 27.045
003000 ALOHS04 2.493E-04 -3.603 3.230 0.000
003001 AL4(OH)10S04 4.494E-08 -7.347 -22.700 0.000
015000 ANHYDRITE 6.576E-04 -3.182 4.557 3.769
015000 ARAGQNITE 1.. 338E-05 -4". 874 8. 263 2. 615
046000 ARTINITE 9.873E-18 -17.006 -10.211 28.742
003001 BOEHMITE 1.662E-02 -1.779 -9.176 28.130
046000 BRUCITE 1.192E-11 ---10.924 -17.341 25.840
015001 CALCITE 1,964E-05 -4.707 8.430 2.585
015001 GYPSUM 1.296E-03 -2.888 4.854 -0.261
015002 DOLOMITE 3.009E-10 -9.522 IS.824 8.290
046000 EPSOMITE 2.405E-06 -5.619 2.200 -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK DH
813 ADS1PSI0 1.345E-02 -1.871 0.000 0.000

flR3028!i8



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIMEi 2ii59i32

PERCENTAGE DISTRIBUTIOH OF COMPONENTS AMONG dissolved and adsorbed species

99.7 PERCENT BOUKD IN SPECIES # 150 Ca+2

99.7 PERCENT BOUND IN SPECIES # 460 Mg+2

100.0 PERCEHT BOUHD IK SPECIES #8116000 =FeQPb+

99.7 PERCENT BOUND IN SPECIES * 470 Mn+2

99.8 PERCENT BOUND IN SPECIES # 280 Fe+2

235.i PERCENT BOUND IN SPECIES #8123302 =feOH2+
12.7 PERCEHT BOUND IH SPECIES #8116000 =FeOPb+
59.6 PERCENT BOUND IN SPECIES #8126000 =feOPb+

11.5 " PERCENT BOUHD "IN SPECIES # ""812""~ADS1TYP2"
10.2 PERCENT BOUND IN SPECIES #8127321 =feOHS04-2
46.1 PERCENT BOUND IK SPECIES #8123302 =feQH2+
11.7 PERCENT BOUHD IK SPECIES #8126000 =feOPb+
20.3 PERCEHT BOUND IN SPECIES #8127320 =feSG4-

75,8 PERCENT BOUHD IN SPECIES # 30 Al+3
14.3 PERCEHT BOUHD IN SPECIES # 303300 A10H +2
8.7 PERCEHT BOUHD IH SPECIES # 303301 A1(OH)2 +

33.2 PERCEHT BOUHD "iH SPECIES #8127321 -feOHSQ4-2
66.1 PERCEHT BOUHD IH SPECIES #8127320 =feS04-

62.5 PERCEHT BOUND IH SPECIES #8127321 =feOHS04-2
124.7 PERCENT BOUND IH SPECIES #8127320 =feS04-

20.3 PERCENT BOUHD IH SPECIES # 600 Pb+2
13.9 PERCEHT BOUND IN SPECIES #8116000 =FeOPb+
65.2 PERCEKT BOUHD IH SPECIES #8126000 =feQPb+

96.0 PERCEHT BOUHD IN SPECIES #3301401 H2C03 AQ
1.0 PERCENT BOUHD IH SPECIES #6001402 PbHC03 +
2.9 PERCENT BOUND IH SPECIES #3301400 HC03 -

17.7 PERCEHT BOUHD IN SPECIES #3301401 H2C03 AQ
72.5 PERCEHT BOUHD IH SPECIES #8123302 =feOH2+
31,8 PERCENT BOUHD IH SPECIES #8127320 =feS04-

EQUILIBRATED MASS DISTRIBUTIOH

NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCEHT MOL/KG PERCEHT MOL/KG PERCEHT

Ia+2 1.239E-03 100.0 3.137E-09 0.0 0,000E-01 0.0
Mg+2 1.049E-03 100.0 0.000E-01 0.0 0.000E-01 0.0
Mn+2 1.305E-04 100.0 0.000E-01 0.0 0.000E-01 0.0
Fe+2 5.133E-05 100.0 0.000E-01 0.0 0.000E-01 0.0 ononi n

10 Al+3 3.972E-07 0,3 0.000E-01 0.0 1.210E-04 99.7 AR302849
5.924E-05 0. i 8.286E-03 16.7 4. USE-02 83,1

H20 1.006E-0S 0.0 -4.425E-03 100.0 0.OQ0E-01 0.0



40 C03-2 " 1.601E-03 3.4 0.000E-01 0.0 4.554E-02 96.5
330 H+l 3.135E-03 13.1 1.419E-02 81.9 0.000E-01 0.0

CHARGE BALANCE: SPECIATED

SUM OF CATIOKS = 2. 335E-02 SUM OF ANIONS 1.121E-02

PERCENT DIFFERENCE ~ 3.513E+01 CANIONS - CATIONS)/(ANIONS + CATIONS)

NONCARBQHATE ALKALINITY = 0.000E-01

IONIC STRENGTH - : 2.000E-02

**»**# DIFFUSE LAYER ADSORPTION MODEL «»*»**«*

***» Parameters For Adsorbent Number 1 #**#
Electrostatic Variables: psi0 = 0.107575 sig0 = 0.070945

pslb = 0.000000 sigb = 0.000000
psid = 0,000000 szgd = 0.000000

Adsorbent Concentration (g/1): 12.100
Specific Surface Area (sq. meters7g): 600.00

flR302850



PC VERSION: MIKTEQA2 DATE OF CALCULATIONS! 4-DEC-39 TIKEl 2ii59l33 I

saturation indices and Stoichiometry of all minerals

ID # NAME
§000 ALOH3CA)

000 ALOHS04
001 AL4(OH)10S04

6015000 ANHYDRITE
5015000 ARAGOHITE
5046000 ARTIHITE
2003001 BOEHMITE
2046000 BRUCITE
5015001 CALCITE
2003002 DIASPORE
5015002 DOLOMITE
5046000 EPSOMITE
2003003 GIBBSITE (C)
3003000 A1203
6015001 GYPSUM
5015003 HUNTITE
5045001 HYDRMAGNESIT
5046002 MAGHESITE
6028000 MELAHTERITE
5046003 HESQUEHOHITE
5028000 5IDERITE
2047003 PYROCROITE
5047000 RHODOCHROSIT
6047000 MHS04
5060000 CERRUSITE
2060000 MASSICOT
2|6g00I LITHARGE
Â002 PBQ, . 3H20

5050001 PB2QC03
6060000 LARHAKITE
6060001 PB302S04
6060002 PB403S04
5060002 PB302C03
6060003 ANGLESITE
2060004 PB(OH)2 (C)
5060003 HYDCERRUSITE
2060005 PB20(OH)2
6060004 PB4(QH)6S04
2015000 LIME
2015001 PORTLAKDITE
2028000 WUSTITE
2046001 PERICLASE
3028001 HERCYHITE
3046000 SPIHEL

Sat. Index
-3. 559
-3. 603
-7. 347
-3. 182
-4, 874
-17.006
-1. 779
-10. 924
-4.707
0.000
-9. 522
-5. 619
-1.859
-8.186
-2. 888

-23. 343
-38. 766
-5.311
-6. 598
-7.714
-4. 082
-10.056
-3. 748
-11.714
0.000
-6. 873
-6. 674
-6. 586
-6. 583
-1,299
-5.889 -
-11.499
-12.027
0.000
-2. 054
-2. 614
-13.413
-9. 757
-27. 289
-16. 838
-6, 867
-15. 860
-8.925
-17.014

Stoichiometry (in parentheses) of each component
( 1.000) 30
( -1.000)330
(-10.000)330
( 1.000)150
( 1.000)150
( -2.000)330
( -3.000)330
( 1.000)460
( 1.000)150
( -3.000)330
( 1.000)150
< 1.000)460
( -3.000)330
< 2.000) 30
( 1.000)150
( 3.000)460
< 5.000)460
( 1,000)460
( 1.000)280
( 1.000)460
( 1.000)280
( -2.000)330
( 1.000)470
( 1.000)470
( 1.000)600
( -2.000)330
( -2.000)330
( -2.000)330
( -2.000)330
( -2.000)330
( -4.000)330
< -6.000)330
( -4.000)330
( 1.000)600
( -2.000)330
( -2.000)330
( -4.000)330
( -6.000)330
( -2.000)330
( -2.000)330
( -2.000)330
( -2.000)330
( -8.000)330
( -8.000)330

( 3.000) 2
( 1.000) 30
( 4.000) 30
( 1.000)732
( 1.000)140
( 2.000)460
( 1.000) 30
( 2. 000 ) 2
( 1.000)140
( 1.000) 30
( 1.000)460
( 1.000)732
( 1.000) 30
( 3.000) 2
( 1.000)732
( 1.000)150
< 4.000)140
( 1.000)140
( 1. -000) 732
( 1.000)140
( 1.000)140
( 1.000)470
( 1.000)140
( 1.000)732
( 1.000)140
( 1.000)600
( 1.000)600
( 1.000)600
( 2.000)600
( 2.000)600
( 3.000)600
( 4.000)600
( 3.000)600
( 1,000)732
( 1.000)600
( 3.000)600
( 2.000)600
( 4.000)600
< 1.000)150
( 1.000)150
( 0,947)280
( 1.000)460
( 1.000)280
( 1.000)460

( -3.000)330
( 1.000)732 ( 1.000) 2
( 1.000)732 ( 10.000) 2

( 1.000)140 ( 5.000) 2
( 2.000) 2
( -2.000)330

( 2.000) 2
( 2.000)140
( 7.000) 2
( 3.000) 2
( -5.000)330
( 2.000) 2
< 4.000)140 1
( -2.000)330 ( 6.000) 2 1

( 7.000) 2
( 3.000) 2

( 2.000) 2

( 1.000) 2
( 1.000) 2
( 1,330) 2
( 1,000) 2 ( 1.000)140
( 1,000)732 ( 1.000) 2
( 1.000)732 ( 2.000) 2
( 1.000)732 ( 3.000) 2
( 1.000)140 ( 2.000) 2

( 2,000) 2
( 2.000)140 ( 2.000) 2
( 3.000) 2
( 1.000)732 ( 6.000) 2
( 1.000) 2
( 2. 000) 2
( 1.000) 2
( 1.000) 2
( 2.000) 30 C 4.000) 2
( 2.000) 30 < 4.000) 2

R30285I



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 19:59: 2

SUHB1 C&R BATTERY
ADSORPTION, pH=4.08, pC02=.0035atm, ION STR=.02, ALLOW ALL SOLIDS

Temperature ( Celsius ) : 16. 60
Units of concentration: MG/L
Ionic strength: 0.020 racial; FIXED
If specified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate if charge imbalance exceeds 30X
Precipitation is alloved for all solids in the thermodynamic database and
the print option for solids 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 - . . ...

12.100 600.00 0.000 0.000 81
150 4:850E+01 -3.64
460 2.490E+01 -1.76
732 4.644E+03 -3.55
330 8.383E-02 -4.08
600 1.853E+04 -7.00
813 0.000E-01 0.00
812 2.720E-02 -3.42
811 6.800E-04 -5.03

3.200E+00 -3.93 .-.- . . . . .
2.800E+00 -4.30
7.000E+00 -3.89

140 0.000E-01 0.00

H2Q HAS BEEN INSERTED AS A COMPONENT
3 2 - - - . . . . . . . . . . .

Q301403 20.6159 -0.5300
330 4.0800 0.0000

6 1 . . _ . _ . . . . . . . . . ..... .. ...._._._.__._....._...__.._ .__...._... .. .
813 0.0000 0.0000

2 12
3123301 =feQ- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
3.00 3 1.000 812 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
U23302 =feQH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
9.00 3 1.000 312 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
0» 000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3113301 =FeO- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
3.00 3 1.000 811 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

10 0 0.000 0 0.000 0
.119302 =FeOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
5.00 3 1.000 811 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0 0.000 0
0.0000 4.7100 0.000 0.000 1.00 0.00 0.00 0.0000

-> ft



_) VJ.WWO -) -). IdtfW U W. WWW W U. WWW

0, 000 0 0. 000 0 0. 000 0 _ .
.26WB& =ieOPb+ 0.C800 0.3000 0.000 0.000 1.00 0.00 0.00 0.0000
00 5 1.000 812 -1.000 330 1.000 813 1.000 600 1.000 2 0.000 0
5.000 0 0.000 0 0.000 O 0.000 0 0.000 0 0.000 0

}0 0 0. 000 0 0. 000 0
=feOCa+ 0.0000 -5.8500 0.000 0.000 1.00 0.00 0.00 0.0000

00 4 1.000 312 -1.000 330 1.000 813 1.000 150 0.000 0 0.000 0
9. 000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0

0. 000 0 0. 000 0 0. 000 0
11500 =FeOHCa++ - 0.0000 4.9700 0.000 0.000 2.00 0.00 0.00 0.0000
00 3 1.000 811 1.000 150 .2.000 813 0.000 0 0.000 0 0.000 0
). 000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0

0 0.000 0 0.000 0
,17320 =FeS04- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
00 5 1.000 811 - 1.000 330 -1.000 813 .1.000 732 -1.000 2 0.000 0
9.000 0 0.000 0 0.000 0 -0.000 0 0.000 0. 0.000 0

0.000 0 0.000 0 0.000 0
27320 =feSQ4- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
00 5 1.000 812 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
3.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
17321 =FeOHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
00 4 1.000 811 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
>1 =feOHSQ4-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000

r4 1.000 312 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
i.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0

PUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 2..291E-04 -3.640 4.850E+01
460 Mg+2 1.738E-02 _ -1.760 2.490E+01
732 S04-2 . 2.818E-04 -3.550 4.644E+03
330 H+l 3.313E-05 -4.080 8.383E-02
600 Pb+2 1.000E-07 -7.000 1.853E+04
313 ADS1PSI0 1.000E+00 0.000 0.000E-01
812 ADS1TYP2 3.802E-04 -3.420 2.720E-02
811 ADS1TYP1 9.333E-06 -5.030 6.800E-04
30 Al+3 1.175E-04 -3.930 3.200E+00
280 Fe+2 5.012E-05 -4.300 2.800E+00
470 Mn+2 1.28SE-04 -3.890 7.000E+00
140 CQ3-2 1.000E+00 0.000 0.000E-01 snonor-r-^
2 H20 1.000E+00 0.000 0.000E-01 flnOUc853

ID
150
B̂f0
Ŵ2
330
600
813
812
511
30

NAME
Ca+2
Mg+2
S04-2
H+l
Pb+2
ADS1PSI0
ADS1TYP2
ADSiTYPi
Al+3

ANAL MOL
4.
2.
4.
8.
1.
0.
'2.
6.

- 3.

S50E+01
490E+01
644E+03
383E-02
853E+04
000E-01
720E-02
Q0CE-04
200E+00

CALC HOL
0. 000E-01
0. 000E-01
0. 000E-01
0.000E-01
0. 000E-01
0. 000E-01
0. 000E-01
0. OOOE-01
0. 000E-01

ACTIVITY
2. 291E-04
1.738E-02
2. S18E-04
8.318E-05
1.000E-07
1.000E+00
3. 802E-04
9. 333E-06
1. 175E-04

LOG ACTVTY
-3.
-1.
-3.
-4.
-7.
0.
-3.
-5.
-3.

64000
76000
55000
08000
00000

00000
42000
03000
93000

1.
1.
1.
1.
1.
1.
1.
1.
1.

GAMMA
000000
000000
000000
000000
000000
000000
000000
00OOQ&
oooooo

NEW LOGK
0. 0000
0. 0000
0. 0000
4. 0800
0. 0000
0. 0000
0. 0000
0. 8008
GL (93001

DIFF F:|
0.000E-0. 1
0.000E-0,
0. 000E-0.
0. 000E-0.
0. 000E-0
0. 000E-0
0.000E-0.
0.00aE-S).
a.00®E-a



280 Fe+2 2". S00E+000.000E-01 5.012E-05 -4.30000 - 1.0000O0 0.
470 Mn+2 7.000E+00 0.000E-01 1.288E-04 -3.89000 1.000000 0.0000 0.000E-0
140 C03-2 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0
2 H2O 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0

ĈHARGE BALANCE: UNSPECIATED

SUM OF CATIQNS= 1.8S5E-01 SUM OF AKIQNS = 9.S99E-02

PERCENT DIFFERENCE = 3.114E+01 (ANIONS - CATIONS)/(AHIOHS + CATIONS)



PC VERSION: MIKTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 19:59:44

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

UTER NAME TOTAL MOL DIFF FXN LOG ACTVTY
0 ADS1PSI0 0.000E-01 6.322E-01 0.00000
1 Mg+2 I.049E-03 4.174E-0|3" -2.76000
2 Ca+2 1.239E-03 777T0E-05 -2.74421
3 ADS1PSI0 5.127E-03 -1.546E-01 -1.83715
4 ADS1PSI0 3.906E-03 -6.470E-02 -1.60978
5 ADS1PSI0 3.098E-03 -2.261E-02 -1.42035
5 ADS1PSI0 2..528E-03 -6.866E-03 -1,25946
7 ADS1PSI0 2.303E-03 -1.227E-03 -1.18767
8 ADS1PSI0 2.250E-03 -5.102E-05 -1.16998
9 ADS1PSI0 2.248E-03 -9.029E-08 -1.15922

flR302855



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 0: 5

ITERATIONS* 10: SOLID ANGLESITE PRECIPITATES

AR302856



PC VERSION: MIKTEQA2 DATE OF CALCULATIONS: 4-DEC-39 TIME: 20: 0: 7

>ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

IITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
10 S04-2 -4.207E-02 5.839E-02 -2.73178
11 S04-2 -4.2O7E-02 1.667E-01 -3.73178
12 S04-2 -4.207E-02 2.873E+00 -4.73178
13 ADS1TYP2 . - 2.720E-02 1.353E+00 -1.54003
14 ADS1TYP2 2.720E-02 2.526E-01 -1.73282
15 ADS1PSI0 2.279E-02 -1.129E-01 -3.12092
16 ADS1PSI0 1.824E-02 -4.881E-02 -2̂ 92790
17 ADS1PSI0 L.-535E-02 -1.882E-02 -2.77824
18 ADS1PSI0 1.337E-02 -6.044E-03 -2.65893
19 ADS1PSI0 1.240E-02 -1.121E-03 -2.59357
20 ADS1PSI0 1.218E-02 -4.844E-05 -2.57795
21 ADS1PSI0 1.217E-02 -9.013E-08 -2.57725

flR302857



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 0:28

ITERATIOHS= 22: SOLID DIASPORE PRECIPITATES

flR302858



PC VERSION: MIKTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20:'0:30

>ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

JTER NAME TOTAL MOL DIFF FXN LOG ACTVTY
22 S04-2 -4.207E-02 -i. 267E-08 -6.21743

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
150 Ca+2 1.239E-03 1.239E-03 7.128E-04 -3. 14706 0.575360 0.2401 5.088E-1
460 Mg+2 1.049E-03 1.049E-03 6.033E-04 -3.21949 0.575360 0.2401 0.000E-0
732 S04-2 4.9SOE-02 1.053E-06 5.061E-07 -6.21743 0.575360 0.2401 -3.434E-1
470 Mn+2 1.305E-04 1.304E-04 7.505E-05 -4.12464 0,575360 0.2401 0.000E-0
280 Fe+2 5.133E-05 5.133E-05 2.953E-05 -4.52970 0.575350 0.2401 0.000E-0
813 ADS1PSI0 1.217E-02 2.647E-03 2.647E-03 -2.57725 1.000000 0.0000 3.019E-1
812 ADS1TYP2 2.720E-02 3.197E-03 3.197E-03 -2,49531 1.000000 0.0000 0.000E-0
811 ADS1TYP1 6.800E-04 I.734E-08 1.734E-08 -7.76101 1.000000 0.0000 1.179E-1
30 Al+3 -. 1.214E-04 4.996E-05 1.440E-05 -4.84151 0.288313 0.5401 0.000E-0
140 C03-2 .0.000E-01 5.913E-13 3.402E-13 -12.46823 0.575360 0.2401 0.000E-0
2 H20' -2.260E-21 -4.949E-04 9.976E-01 -0.00106 1.000000 0.0011 1.354E-1

600 Pb+2 - -9.156E-02 4.186E-02 2.409E-02 -1.61825 0.575360 0.2401 0.000E-0
330 H+l 8.515E-05 -1.150E-02 8. 31SE-05 -4,08000 0,870933 4.0800 1.355E-2

SPECIES: TYPE I - COMPOKENTS

ID NAME CALC MQL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
150 Ca+2 1.239E-03 0.0007128 -3.14706 0.575360 0.240 0.000
460 Mg+2 1.049E-03 0.0006033 -3.21949 0.575360 0.240 0.000
732 S04-2 1.053E-06 0.0000006 -6.21743 0.575360 0.240 0.000
470 Mn+2 1.304E-04 0.0000751 -4.12464 0.575360 0.240 0.000
L00 Pb+2 4.136E-02 0.0240851 -1.61325 0.575360 0.240 0.000
10 C03-2 5.913E-13 0.0000000 -12.46823 0.575360 0.240 0.000

"812 ADS1TYP2 3.197E-03 0.0031966 -2.49531 I*000000 0.000 0.000
811 ADS1TYP1 1.734E-08 0.0000008 -7.76101 1.000000 0.080 0.000
30 Al+3 4.996E-05 0.0000144 -4.84151 0.283313 0.540 0.000
280 Fe+2 5.133E-05 0.0000295 -4.52970 0.575360 0.240 0.000

SPECIES: TYPE II - COMPLEXES

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LQGK DH
127321 =feOHS04-2 1.709E-03 0.0017093 -2.76719 1.000000 0.790 0.000
301401 H2C03 AO 1.537E-04 0.0001544 -3.81137 1.004616 16.815 -2.247
307320 HS04 - 4.464E-09 0.0000000 -8.41026 0.870933 1.947 4.910
300020 OH- 7.201E-11 0.0000000 -10.20263 0.370933 -14.222 13.345
603300 MgQH + 6.436E-12 0.0000000 -11.25133 0.370933 -12.051 15.935
601400 MgC03 AO 1.714E-13 0.0000000 -12.76401 1.004616 2.922 2.022
601401 MgHC03 + 5.613E-09 0.0000000 -8.31086 0.870933 11.517 -2.430
607320 MgSQ4 AQ 6.044E-08 0.0000001 -7.2166S 1,004616 2.213 1.399
503300 CaQH + 1.216E-12 0.0000000 -11.97497 0.870933 -12.847 14.535
501400 CaHC03 + 4.791E-09 0.0000000 -8.37955 0.870933 11.376 1.790
501401 CaC03 AO 2.907E-13 0.0000000 -12.53450 1.004616 3.079 4.030
507320 CaS04 AQ 8.152E-08 0.0000001 -7.08672 1.004616 2.276 1.470
303300 A10H +2 1.716E-06 0.0000010 -6.00542 0.575360 -5.003 11.899
303301 A1(OH)2 + 1.390E-07 0.0000002 -6.78364 0.870933 -10.040 0.000
3fl§fi02 AltQH>4 - 3.963E-13 0.0000000 -12.46199 0.370933 -23.876 44.060

10 A1S04 + 9.449E-09 0.0000000 -3.08463 0.870933 3.034 2.150
307321 A1(S04)2 - 4.398E-13 0.0000000 -12.41673 0.870933 4.920 2.840
303303 A1(QH>3 AO 2.473E-09 0.0000000 -8.60470 1.004616 -16.002 0.000
803300 FeOH + 6.742E-11 0.0000000 -10.23123 0.370933 -9.720 IJ-A^ n 9 Q C Q
303301 FeOHS -1 1.328E-24 0.0000000 -23.93674 0.870933 -31.584 3&.B05 U £ 0 D 2
807320 FeS04 AQ 2.705E-09 0.0000000 -8.56577 1.004616 2.179 3* 230
803302 FeOH2 AO 2.813E-18 O.0000000 -17.54881 1.004616 -21.179 28.565



703300 MnOH + 1.313E-11 0.0000000 1̂0.94167 0.870933' -10.336 14.399
703301 Mn(OH)3 -1 2.356E-27 0.0000000 -26.68733 0.370933 -34.740 0.000
707320 MnS04 AQ 7.410E-09 0.0000000 -8.12819 1.004616 2.212 2.170
L701400 ttnHCQ3~+ "~ 9.708E-10 0. OOOO~OOO -9.07287 0.870933 11.660 0.000
001400 Pb(C03)2-2 2.115E-16 0.0000000 -15.91470 0.575360 10.880 0.000
,003300 PbOH + 6.467E-06 0.0000056 -5.24931 -0.870933 -7.650 0.000
,00̂ 01 Pb(OH)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 0.370933 -28.000 0.000

,003303 Pb20H +3 1.053E-05 0.0000030 -5.51757 0.288313 -5.320 0.000
,007320 PbS04 AQ 8.172E-06 0.0000082 -5.08569 1.004616 2.748 0.000
1003304 Pb3(OH)4+2 1.811E-13 0.0000000 -12.98210 0.575360 -24.203 26.500
,001401 P0CQ3 AO 1.418E-07 0.0000001 -6.84648 1.004616 7.238 0.000
,003305 Pb(QH)4 -2 1.732E-25 0.0000000 -25.00150 0.575360 -39.459 0.000
007321 Pb(504)2-2 4.539E-11 0.0000000 -10.58312 0.575360 3.710 0.000
.001402 PbHC03 + 1.240E-05 0.0000108 -4.96648 0.870933 13.260 0.000
301400 HC03 - 3.389E-07 0.0000007 -6.13630 0.370933 10.472 -3.617
123301 =feO- 1.706E-05 0.0000171 -4.76806 1.000000 -8.930 0.000
123302 =feOH2+ 1.372E-02 0.0137228 -1.36256 1.000000 7.290 0.000
113301 =FeQ- 9.252E-11 0.0000000 -10.03376 1.000000 -8.930 0.000
113302 =FeOH2+ 7.443E-08 0.0000001 -7.12825 1.000000 7.290 0.000
115000 =FeQPb+ 6.799E-04 0.0006799 -3.16757 1.000000 4.710 0.000
125000 =feOPb+ 4.877E-03 0.0048767 -2.31137 1.000000 0.300 0.000
121500 =feOCa+ 1.024E-10 0.0000000 -9.98961 1.000000 -5.850 0.000
111500 =FeOHCa++ 8.081E-12 0.0000000 -11.09256 1.000000 4.970 0.000
117320 =FeS04- 1.995E-08 0.0000000 -7.70013 1.000000 7.780 0.000
127320 =feS04- 3.678E-03 0.0036776 -2.43443 1.000000 7.780 0.000
117321 =FeQHSQ4-2 9.271E-09 0.0000000 -8.03288 1.000000 0.790 0.000

SPECIES: TYPE III -FIXED SOLIDS .

ID NAME CALC MOL LOG MOL NEW LOGK DH
2 H20 -4.949E-04 -3.305 0.001 0.000
3 C02 (g) -1.671E-04 _-3.777 20.627 -0.530
10 H+l -1.150E-02 -1.939 ... -4.080 0.000

SPECIES: TYPE IV - PRECIPITATED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
060003 ANGLESITE 4.410E-02 -1.356 7.836 -2.150
003002 DIASPORE 6.955E-05 -4.158 -7.396 24.630

SPECIES: TYPE V - DISSOLVED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
GYPSUM 3.069E-05 -4.513 4.854 -0.261
HUNTITE 5.523E-34 -33.258 29.421 25.760
HYDRMAGNESIT 0.000E-01 -50.160 7.657 52.210
MAGHESITE 1.623E-08 -7.790 7.898 6.169
MELANTERITE 5.973E-09 -8.224 2.531 -2.860
NESQUEHONITE 6.413E-11 -10.193 5.498 5.789
SIDERITE 2.747E-07 -6.561 10.437 5.328
PYROCRQITE 2.919E-12 -11.535 -15.568 22.590
RHODOCHROSIT 5.929E-07 -6.227 10.366 2.079
MHS04 4.571E-14 -13.340 -2.998 15.480
CERRUSITE 1.402E-01 -0.853 13.233 -4.860
MASSICOT 1.880E-07 -6.726 -13.267 16.780
LITHARGE 2.969E-07 -6.527 -13.068 16.380
PBO, .3H20 3.634E-07 -6.440 -12.980 0.000
PB20CQ3 5.137E-08 -7.289 0.256 11.460
LARNAKITE 7.049E-02 -1.152 0.143 6.440
PB302S04 2.540E-06 -5.595 -10.841 20.750
PB4Q3SQ4 8.733E-12 -11.059 -22.845 35.070

-11. 5ft?____2£



lc. * o.-Uj -. co -. j_ i_
PB(OH)2 (C) 1.237E-02 -1.908 -8.447 13.990
HYDCEBBUSITE 6.709E-05 -4.173 17.460 0.000
PB2CKQH12 7.591E-14 -13,120 -26.200 0.000
PB4(OH)6S04 4.321E-10 -9.317 -21.100 0.000
LIME 1.705E-29 - -28.768 -33.780 46.265
PORTLAHDITE 4.827E-19 -18.316 -23.327 30.690
WUSTITE 4.512E-09 -8.346 -12.215 24.846
PERICLASE 4.588E-18 -17.338 -22,278 36.135
HERCYNITE 3.944E-11 -10.404 -28.827 73.360
SPINEL 3.215E-19 -18.493 -38.226 89.039
ALOH3CA) 2.758E-04 -3.559 -10.955 27.045
ALOHS04 1.778E-04 -3.750 3.230 0.000
AL4(OH)10S04 3.205E-08 -7.494 -22.700 0.000
ANHYDRITE 1..557E-05 -4.808 4.557 3.769
ARAGOHITE 4.443E-08 -7.352 3.263 2.615
ARTINITE 1.08SE-21 -20.963 -10.211 28.742
BOEHMITE 1.662E-02 -1.779 -9.176 28.130
BHUCITE 3.957E-13 -12.403 -17.341 25.840
CALCITE 6.524E-08 -7.186 8.430 2.535
A1203 6.513E-09 -8.136 -22.980 0.000
DOLOMITE 3.318E-15 -14.479 16.824 8.290
EPSOMITE 5.696E-08 -7.244 2.200 -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK DH
813 ADS1PSI0 2.647E-03 -2.577 0.000 0.000



PC VERSION: KINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 0:35

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG dissolved and adsorbed species

100.0 PERCENT BOUKD IN SPECIES # 150 Ca+2

100.0 PERCENT BOUND IN SPECIES # 460 Mg+2

31.7 PERCEHT BOUHD IH SPECIES #8127321 =feOHS04-2
68.2 PERCENT BOUND IN SPECIES #8127320 =feS04-

100.0 PERCENT BOUND IN SPECIES #~ 470 Mn+2

100.0 PERCENT BOUHD IK SPECIES # 230 Fe+2

112.8 PERCENT BOUND IH SPECIES #8123302 =feOH2+
5.5 "PERCENT BOUND IN SPECIES #8116000 =FeQPb+
40.1 PERCEHT BOUHD IN SPECIES #8126000 =feOPb+

11.8 PERCENT BOUND IK SPECIES # 812 ADS1TYP2
6.3 PERCEHT BOUKD IK SPECIES #8127321 =feOHS04-2
50.5 PERCEHT BOUHD IH SPECIES #8123302 =feOH2+
17.9 PERCENT BOUHD IK SPECIES #8126000 =feOPb+
13.5 PERCEHT BOUND IH SPECIES #8127320 =feS04-

100.0 PERCEHT BOUHD IN SPECIES #8116000 =FeOPb+

96.3 PERCENT BOUND IH SPECIES # 30 Al+3
3.3 PERCEKT BOUND IH SPECIES # 303300 A10H +2

92.0 PERCEHT BOUND IN SPECIES #3301401 H2C03 AQ
7.4 PERCENT BOUHD IK SPECIES #6001402 PbHC03 +

3.4 PERCENT BOUND IH SPECIES #6003300 PbOH +
5.5 PERCENT BOUKD IN SPECIES #6003303 Pb20H +3

360.2 PERCEHT BOUND IH SPECIES #8116000 =FeOPb+
>1000. PERCENT BQUHD IK SPECIES #8126000 =feOPb+

88.2 PERCEKT BOUND IH SPECIES # " "600 Pb+2
i.4 PERCEHT BOUKD IN SPECIES #8116000 *FeGPb+
10.3 PERCENT BOUHD IH SPECIES #8126000 =feOPb+

2.5 PERCEHT BOUND IN SPECIES #3301401 H2C03 AQ
113.1 PERCEKT BOUHD IH SPECIES #8123302 =feOH2+
30.3 PERCEHT BOUHD IH SPECIES #8127320 =feS04-

EQUILIBRATED MASS DISTRIBUTIOH

NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCENT MOL/KG PERCENT MOL/KG PERCENT

;a+2 1.239E-03 100.0 1. 105E-10 0.0 0.000E-01 0.0
Mg+2 1.049E-03 100.0 0.000E-01 0.0 0.000E-01 0,0

2 S04-2 9.391E-06 0.0 5.387E-03 10.9 4.410E-02 89.1
3 Mn+2 1.305E-04 100.0 0.000E-01 0.0 0.000E-01 0.0 fiR3Q2S62
L Fe+2 5. 133E-05 100.0 0.000E-01 0.0 0.000E-01 0.0

Al+3 5.18SE-05 42.7 0.000E-01 0.0 5.955E-05 57.3
8J_______5L_ a 0



2 H20 i. yi0fc,-wo iw. i i. 6y/c,-io4 ay. y w. tsawt.-.)! _?.«
00 Pb+2 4. 191E-02 45.8 5.557E-03 6.1 4.410E-02 48.2
30 H+l 3.015E-04 2.5 1, I83E-02 97.5 0.000E-01 0.0

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 1.082E-01 SUM OF ANIONS 7.116E-03

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

NONCARBONATE ALKALINITY = 0.000E-01

IONIC STRENGTH = : 2.000E-02

**««•* DIFFUSE LAYER ADSORPTION MODEL *«•»**«»

**** Parameters For Adsorbent Number 1 ****
Electrostatic Variables: psi0 = 0.148167 sig0 = 0.161691

psib = 0.000000 sigb = 0.000000
psid ~ 0.000000 sigd = 0.000000

Adsorbent Concentration (g/1): 12.100
Specific Surface Area (sq. meters/g): 600.00



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 0:36

aturation indices and Stoichiometry of all minerals

J) # NAME Sat- Index Stoichiometry (in parentheses) of each component
[000 ALOH3U) -3.559 ( 1.000) 30 ( 3.000) 2 ( -3.000)330

60"03000 ALOHS04 -3.750 ( -1.000)330 ( 1.000) 30 ( 1.000)732 < 1.000) 2
5003001 AL4(OH)10S04 -7.494 (-10,000)330 ( 4.000) 30 ( 1.000)732 ( 10.000) 2
5015000 ANHYDRITE -4.808 ( 1.000)150 ( 1.000)732
5015000 ARAGONITE -7.352 ( 1.000)150 ( 1.000)140
5046000 ARTINITE -20.953' ( -2.000)330 ( 2.000)460 ( 1.000)140 ( 5.000) 2
2003001 BOEHMITE -1.779 ( -3.000)330 ( 1.000) 30 ( 2.000) 2
2046000 BRUCITE -12.403 ( 1,000)460 ( 2.000) 2 ( -2.000)330
5015001 CALCITE -7.186 ( 1.000)150 ( 1.000)140
2003002 DIASPORE 0.000 ( -3.000)330 ( 1,000} 30 ( 2.000) 2
5015002 DOLOMITE -14.479 ( 1.000)150 ( 1.000)460 ( 2.000)140
S045000 EPSOMITE -7.244 ( 1.000)450 ( 1.000)732 ( 7.000) 2
2003003 GIBBSITE (C) -1.359 ( -3.000)330 ( 1.000) 30 ( 3.000) 2
3003000 A1203 .-8.136 ( 2.000) 30 ( 3.000) 2 < -5,000)330
5015001 GYPSUM -4.513 ( 1.000)150 ( 1,000)732 ( 2.000) 2
5015003 HUNTITE -33.258 ( 3,000)460 ( 1.000)150 ( 4.000)140
S046001 HYDRMAGHESIT -50.160 ( 5.000)460 ( 4.000)140 ( -2.000)330 ( 6.000) 2
5045002 MAGKESITE -7.790 ( 1.000)460 ( 1.000)140
6028000 MELAHTERITE -8.224 ( 1.000)280 ( 1.000)732 ( 7.000) 2
5046003 NESQUEHOHITE -10.193 < 1.000)460 ( 1.000)140 ( 3.000) 2
5028000 SIDERITE -5.551 < 1.000)280 ( 1.000)140
2047003 PYROCROITE -11.535 ( -2.000)330 ( 1.000)470 ( 2.000) 2
5047000 RHODOCHROSIT -5.227 ( 1.000)470 ( 1.000)140
6047000 MNS04 -13.340 ( 1,000)470 ( 1.000)732
5060000 CERRUSITE -0.853 ( 1.000)600 ( 1.000)140
2£g0000 MASSICOT -6.726 ( -2.000)330 ( 1.000)600 C 1.000) 2

1001 LITHARGE -6.527 ( -2,000)330 ( 1.000)600 ( 1.000) 2
10002 PBQ, . 3H2Q -6.440 ( -2.000)330 ( 1,000)600 < 1.330) 2

5060001 PB20C03 -7.289 ( -2.000)330 ( 2.000)600 ( 1.000) 2 ( 1.000)140
6060000 LARKAKITE -1.152 ( -2.000)330 ( 2.000)600 ( 1.000)732 ( 1.000) 2
5060001 PB302S04 -5,595 ( -4.000)330 ( 3.000)500 ( 1.000)732 ( 2.000) 2
5060002 PB403S04 -11.059 ( -6.000)330 ( 4.000)600 C 1.000)732 < 3.000) 2
5060002 PB302C03 -12.587 ( -4.000)330 ( 3.000)600 ( 1.000)140 ( 2.000) 2
6060003 AHGLESITE 0.000 ( 1.000)600 C 1.000)732
2060004 PB(OH)2 (C) -1.903 < -2.000)330 ( 1.000)600 ( 2.000) 2
5060003 HYDCERRUSITE -4.173 ( -2.000)330 ( 3.000)600 ( 2.000)140 ( 2.000) 2
2060005 PB2Q(OH)2 -13.120 ( -4.000)330 ( 2.000)600 < 3.000) 2
6060004 PB4<OH)6S04 -9.317 ( -6.000)330 ( 4.000)600 ( 1.000)732 ( 6.000) 2
2015000 LIME -28.768 ( -2.000)330 ( 1.000)150 ( 1.000) 2
2015001 PORTLAHDITE -18.316 ( -2.000)330 ( 1.000)150 ( 2.000) 2
2028000 WUSTITE -8.346 ( -2.000)330 ( 0,947)280 ( 1.000) 2
2046001 PERICLASE -17.338 ( -2.000)330 ( 1.000)460 ( 1.000) 2
3028001 HERCYKITE -10.404 ( -8.000)330 ( 1,000)280 ( 2.000) 30 ( 4.000) 2
3046000 SPINEL -18.493 ( -8.000)330 ( 1.000)460 C 2.000) 30 ( 4,000} 2

flR30286U



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20:'0:48

?LENB2 CiR BATTERY
ADSORPTION, pH=4.82, pC02=.0035atm, TON STR=.02, ALLOW ALL SOLIDS

T̂ Perature (Celsius): 16.60
Units of concentration: MG/L
Ionic strength: 0.020 molal; FIXED
If specified, total carbonate concentration represents total inorganic carbon,
Do not automatically terminate if charge imbalance exceeds 30%
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 is: 200
The method used to compute activity coefficients is: Davies equation
Intermediate output file
Adsorption model: Diffuse Layer . "
Number of adsorbing surfaces: 1 _ - . __ __ _ _ _ _ _ _ _ _ ....

12.100 600.00 0.000 0.000 81 ..- -—.... - ..-. . . - . _ : . .
150 4.850E+01 -3.64
450 2.490E+01 -1.76 . . . . _ :
7 3 2 4.544E+03 -3.55 - . . . . . . . _ _ _ _ _
330 1.526E-02 -4.82
600 1.853E+04 -7.00
813 0.000E-01 0.00
812 2.720E-02 -3.42 - - . _. . .
811 6.300E-04 -5.03 . - - .
30 3.200E+00 -3.93 - -, ,- , , . . - • ̂  - ._ - • : = . .

2.300E+00 -4.30
7.000E+00 -3.89 - -.- - -

140 0.000E-01 - 0.00

H20 HAS BEEN INSERTED AS A COMPONENT
3-2 „ . . .__ .____. ___=•- .
301403 20.6159 - -0.5300

330 4.3200 0.0000
5 1 - - - . - - - - . - ._._ . . . . . . . . . .
813 0.0000 0.0000

2 12 " . . "" " .":_:.._:• ...' " -.--——_. _.._.— . ..
123301 =feO- 0.0000 -3.9300 0.000 0.000-1.00 0.00 0.00 0.0000
.00 3 1.000 812 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
123302 =feQH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
.00 3 1.000 312 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
113301 =FeO- 3.0000 -8.9300 0.000 0.000-1.000.000.00 0.0000
.00 3 1.000 811 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0

»0 0 0.000 0 0.000 0
2 =FeQH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000

.003 1.000311 1.000330 1.000813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0 BR302S65
116000 =FeOPb+ 0.0000 4.7100 0.000 0.000 1.00 0.00 0.00 0.0000
.00 5 1.000 811 -1.000 330 1.000 813 1.000 600 1.000 2 0.000 0



0.002 0 0.300 8 0.000 0 S. 800 8 0.020 0 0", 080 " 0

0 0.000 0 0.000 0
=feQPb+ 8.8O88 8.3880 8.808 8.808 1.00 0.80 0.00 0.0000

3.00 5 1.000 812 -1.000 330 1.000 313 1.000 600 1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

100 0 0.000 0 0.000 0
.12T500 =feOCa+ 0.0000 -5.8500 0.000 0.000 1.00 0.00 0.00 0.0000
.00 4 1.000 312 -1.000 330 1.000 313 1.000 150 0.000 0 0.000 0
0.000 8 0.000 0 0.000 0 0.000 0 '0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
1111500 =FeOHCa++ 0.0000 4.9700 0.000 0.000 2.00 0.00 0.00 0.0000
.00 3 1.000 811 1.000 150 2.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
5117320 =FeS04- 0.0000 7.7800 0.000 0.000-1.08 0.00 0.00 0.0000
J.00 5 1.000 811 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
1127320 =feS04- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
1.00 5 1.000 812 1.000 330 -1.000 813 1.080 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
117321 =FeQHSQ4-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
.00 4 1.000 311 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0 0.000 0 0.000 0
=feOHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
1.000 812 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0

NPUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 2.291E-04 -3.640 4.850E+01
460 Mg+2 1.738E-02 -1.760 2.490E+01
732 SQ4-2 -2.S18E-04 -3.550 4.644E+03
330 H+l 1.514E-05 -4.320 1.526E-02
608 Pb+2 1.000E-07 -7.000 1.853E+04
813 ADS1PSI0 1.000E+00 0.000 0.000E-01
812 ADS1TYP2 3.802E-04 -3.420 2.720E-02
311 ADS1TYP1 9.333E-06 -5.030 6.800E-04
30 Al+3 1.175E-04 -3.930 3.200E+00
280 Fe+2 5.012E-05 -4.300 2.800E+00
470 Mn+2 1.288E-04 -3.890 7.000E+00
140 C03-2 1.000E+00 0.000 0.000E-01
2 H2Q 1.000E+00 8.000 0.000E-01 A R 3 Q 2 8 6 6

ID NAME ANAL MOL CALC MQL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
150 Ca+2 4.850E+01 0.000E-01 2.291E-04 -3.64000 1.000000 0.0000 0.000E-0
|60 Mg+2 2.490E+01 0.000E-01 1.738E-02 -1.76000 1.000000 0.0000 0.000E-0
'32 S04-2 4.644E+03 0.000E-01 2.S18E-04 -3.55000 1.000000 0.0000 0.000E-0
330 H+l 1.526E-02 0.000E-01 1.514E-05 -4.82000 1.000000 4.8200 0,000E-0
600 Pb+2 1.853E+04 0.000E-01 1.000E-07 -7.00000 1.000000 0.0000 0.000E-0
813 ADS1PSI0 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0
812 ADS1TYP2 2.720E-02 0.000E-01 3.802E-04 -3.42000 1.000000 0.0000 0.000E-0
Sll ADS1TYP1 6.808E-04 8.000E-01 9.333E-86 -5.03000 1.880000 0.0000 0.000E-8
30 Al+3_____------- 3.200E+00 0. ao0E-ai 1.175E-04 -3.Q3aaa 1.880000 a.



280 Fe+2 "2.808E+00" = 0.000E-01 5.012E-05" -4.30000 -1.000000 0.0000 0. 000E-0
470 Mn+2 .-- -7.000E+00 0.000E-01 1.28SE-04 -3.89000 1.000000 0.0000 0,000E-0
140 C03-2 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.

2, H2.Q ®.eaaE-0i a.000̂ -01 i.0e0E-00 0.00000 1.000000 0.0000 o>.

HARGE BALANCE: UNSPECIATED

SUM OF CATIONS= 1.8S4E-01 SUM OF ANIQNS = 9.899E-02

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

2867



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 28: 1:30

'ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

PITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
0 ' ADS1TYP1 6.800E-04 5.440E-03 -5.03000
1 Ca+2 1.239E-03 1.125E-02 -2.44951
2 ADS1TYP1 6.800E-04 3.393E-02 -7.03000
3 ADS1PSI0 6.231E-03 -4.978E-02 -2.00237
4 ADS1TYP2 2.720E-02 3.642E-02 -3.53393
5 ADS1PSI0 3.S30E-03 -4.557E-03 -1.54938
5 ADS1PSI0 3.432E-03 -7.304E-04 -1.50333
7 ADS1PSI0 3.394E-03 -1.656E-05 -1.49423
8 ADS1PSI0 3.393E-03 -1.041E-08 -1.49401

flR302868



PC VERSION: MINTEQA2 DATE OF CALCULATIONS; 4-DEC-89 TIME: 20: 1:49

ITERATIONS* 9: SOLID ANGLESITE PRECIPITATES

HR3G2869



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 1:50

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:
:TER NAME TOTAL MOL DIFF FXH LOG ACTVTY

3 ADS1PSI0 3.393E-03 -1.522E-02 -1.49401
10 S04-2 r-4.207E-02 7.744E-02 -3.63255
11 S04-2 -4.207E-02 1.44SE+00 -4.63256
12 ADS1TYP2 - 2.720E-02 5.374E-01 -1.47636
13 S04-2 -4.207E-02 8.099E-02 -5.98622
14 ADS1PSI0 1.828E-02 -5.677E-02 -2.92953
15 ADS1PSI0 i. 574E-02 -2.123E-02 -2,80009
16 ADS1PSI0 1.394E-02 -6.874E-03 -2.69467
17 ADS1PSI0 1.298E-02 -1.343E-03 -2.63339
18 ADS1PSI0 1.274E-02 -6.914E-05 -2.61723
19 ADS1PSI0 1.273E-02 -1.861E-07 -2.61634



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIKE: 20: 2: 9

ITERATIOHS= 20: SOLID"DIASPORE PRECiPffAtES^

SR3Q287



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-S9 TIME: 20: 2:12

'ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

ITER HAME TOTAL MOL DIFF FXN LOG" ACTVTY
20 S04-2 -4.207E-02 -2.578E-08 -5.04807

SR302872



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 2:15

ITERATIONS= 21: SOLID CERRUSITE PRECIPITATES

BR302873



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 2:18

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

TER NAME TOTAL MOL DIFF FXN LOG ACTVTY
21 ADS1PSI0 1.273E-02 -2.540E-02 -2.61634
22 ADS1PSI0 - 1.015E-02 -3.977E-03 -2.42090
23 ADS1PSI0 9.653E-33 -1.095E-03 -2.37763
24 ADS1PSIO 9.512E-03 -3.360E-05 -2-36497
25 ADS1PSI0 ---. 3.507E-03 -5.102E-08 -2.36452

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
150 Ca+2 1.239E-03 1.239E-03 7.126E-04 -3.14716 0,575360 0.2401 -9. 145E-1
450 Mg+2 1.049E-03 1.048E-03 6.031E-04 -3.21958 0.575360 0.2401 0.000E-0
811 ADS1TYP1 6.800E-04 8.187E-09 8.187E-09 -8,08689 1.000000 0.0000 -3,399E-1
470 Mn+2 1.305E-04 1.304E-04 7.503E-05 -4. 12474 0.575360 0.2401 0.000E-0
280 Fe+2 5. 133E-05 5.J.32E-05 2.953E-05 -4.52978 0.575360 0.2401 0.000E-0
813 ADS1PSI0 9,507E-03 4". 320E-03 4.320E-03 -2.36452 1.000000 0.0000 -9.437E-1
812 ADS1TYP2 2.720E-02 3.932E-03 3.932E-03 -2.40538 1.000000 0.0000 0.000E-0
732 S04-2 4.950E-02 4.46IE-06 2.567E-06 -5.59064 0.575360 0.2401 0.000E-0
30 Al+3 - 1.214E-84 3.010E-07 8.679E-08 -7.06152 0.288313 0.5401 0.000E-0
2 H20 5.550E-22 -3.259E-02 9.976E-01 -0,00106 1.000000 0.0011 -2.043E-1

140 C03-2 0.000E-01 i.786E-ii 1.027E-11 -10.98822 0.575360 0.2401 0.00SE-0
330 H+l 1-.550E-05 5.522E-02 1.514E-05 -4,82000 0.870933 4.8200 0.000E-0
600 Pb+2 " 9.156E-02 9.886E-03 5.688E-03 -2.24505 0.575360 0.2401 0.000E-0

SPECIES: TYPE I - COMPONENTS

NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOCK DH
,0 Ca+2 ——1.239E-03 0.0007126 -3.14716 0.575360 0.240 0.000

460 Mg+2 1.04SE-03 0.0006031 -3.21958 0.575360 0.240 0.000
732 S04-2 4.461E-06 0.0000026 -5.59064 0.575360 0.240 0.000
470 Mn+2 1.304E-04 0.0000750 -4.12474 0.575360 0.240 0.000
600 Pb+2 9.S86E-03 0.0056379 -2.24505 0.575360 0.240 0.000
140 CQ3-2 1.7S6E-11 0.0000000 -10.98822 0.575360 0.240 0.000
812 ADS1TYP2 3.932E-03 0.0039321 -2.40538 1.000000 0.000 0.000
811 ADS1TYP1 8.137E-09 0.0000000 -3.08689 1.000000 0.000 8.000
30 Al+3 -------- :3»010E-07 0.0000001 - -7.06152 0.238313 0.540 0.000
280 Fe+2 5.132E-05 0.0000295 -4.52978 0.575360 0.240 0.000

SPECIES: TYPE II - COMPLEXES

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOCK DH
L27321 =feOHS04-2 3.343E-03 0.0033425 -2.47592 1.000000 0.790 0.000
301401 H2C03 AQ 1.537E-04 0.0001544 -3.81137 1.004616 16.815 -2.247
307320 HS04 - 3.440E-09 0.0000000 -8.52346 0.870933 1.947 4.910
300020 OH- 3.957E-10 0.0000000 -9.46263 0.870933 -14.222 13.345
303300 MgOH + 3.536E-11 0.0000000 -10.51147 0.870933 -12.051 15.935
301400 MgC03 AQ 5.175E-12 0.0000000 -11.28410 1.004616 2.922 2.022
301401 MgHCOS + 3.084E-08 0.0000000 -7.57095 0.870933 11.517 -2.430
&7320 MgSQ4 AQ 2.559E-07 0.0000003 -6.58995 1.004616 2.218 1.399
503300 CaOH + 6.683E-12 0.0000000 -11.23507 0.870933 -12.847 14.535

:00 CaHC03 + 2.632E-08 0.0000000 -7,63965 0.870933 11.376 1.790
1 CaC03 AQ 8.77SE-12 0.0000000 -11.05460 1.004616 3.079 4.030

120 CaS04 AQ 3.451E-07 0.0000003 -6.46003 1.004616 2.276 1.470
303300 A10H +2 5.684E-08 0.0000000 -7.48542 0.575360 -5.003 11.899
303301 AKQH>2 + 3.439E-0S 0.0000000 -7.52364 0.870933 -10.040 A-fflft
303302 AKQH>4 - 2.178E-12 0.0000000 -11.72199 0.870933 -23.876 ft RSJGbgai
307320 A1S04 + 2.411E-10 0.0000000 -9.67784 0.870933 3.034 2.150
307321 AKS04>2 - 4.752E-14 0.0000000 -13.38314 0.870933 4.920 2.840



103300 FeOH + 3.704E-10 0.0000000 -9.49131 0.870933" -9.720 13.199
103301 F&QH3 -1 . 2.204E-22 0.0000000 -21.71681 0.370933 -31.584 30.300
,87320 FeS04 AQ 1..145E-08 0.0000000 -7.93905 1,004616 2.179 3,230
J03302 F&OH2 AQ -Q. 494E-17 8V0"0W80~0 -16.86888 1.004616 -21.179 28.565
'03300 MnOH + 7.215E-11 0.0000000 -10.20176 0.870933 -10.836 14.399
'03301 Mn(QH)3 -1 3.909E-25 0.0008000 -24.46792 0.870933 -34.740 0.000

MnS04 AQ 3.137E-08 0.0000000 -7.50149 1.004616 2.212 . 2.170
_ 10 MnHC03 + 5.-334E-09 0.0000000 -8.33296 0.870933 11.660 0.000

301400 Pb(C03)2-2 4.556E-14 0.0000000 -13.58149 0.575360 10.880 0.000
503300 PbOH + 8.393E-06 0.0008073 -5.13611 0.870933 -7.650 0.000
303301 Pb(OH)2 AQ 1.S66E-10 0.0000000 -9.72717 1.004616 -17.122 0.000
303302 Pb(OH)3 - 1.628E-16 0.0000000 -15.84823 0.870933 -28.000 0.000
303303 Pb20H +3 3.228E-06 0.0000009 -6.03115 0.288313 -5.820 0.800
307320 PbS04 A3 3.172E-06 0.0000082 -5.08569 1.004616 2.748 0.000
303304 Pb3 C OH)4+2 2.176E-12 0.0000000 -11.90248 0. 575360 -24.203 26.500
301401 PbC03 AQ 1.0UE-06 0.0000010 -5.99327 1.004616 7.238 0.000
303305 Pb(OH)4 -2 3.730E-23 0.0000000 -22.66829 0.575360 -39.459 0.000
307321 Pb(S04)2-2 1.922E-10 0.0000000 -9.95632 0.575360 3.710 0.000
301402 PbHC03 + ..I.610E-05 0.0000140 -4.85327 0.870933 13.260 0.000
301400 HC03 - 4.610E-06 0.0000040 .-5.33630 0.870933 10.472 -3.617
L23301 =£eO- 7,;065E-05 0.0000707 -4.15086 1.000000 -8.930 0.000
L23302 =*eGH2+ 5.013E-03 0.0050131 -2.29989 1.000000 7.290 0.000
L13301 =FeO- 1.471E-10 0.0000000 -9.83237 1.000000 -3.930 0.080
,13302 =FeOH2+ --1.044E-08 0.0000000 -7.98140 1.000000 7.290 0.000
16000 =FeOPb+ 6.800E-04 0.0006800 -3.16751 1.000000 4.710 0.000
.26000 =feOPb+ 1.271E-02 0.0127058 -1.89600 1.000000 0.300 0.000
.21500 =£eOCa+ 1.130E-09 0.0000000 -8.94705 1.000000 -5.850 0.000
,11500 =FeOHCa++ 1.016E-11 0.0000000 -10.99307 1.000000 4.970 0.000
.17320 =FeS04- 4.447E-09 0.0000000 . -8.35195 1.000000 7.780 0.000
L27320 =feSQ4- .. __2.136E-03 0.0021358 -2.67044 1.000000 7.730 0.000
L17321 =FeOHS04-2 6.959E-09 0.0000000 -8.15743 1.000000 0.790 0.000

>ECIES: TYPE HI - FIXED SOLIDS

CALC MOL LOG MOL NEW LOGK DH
-3.259E-02 -1.487 0.001 0.000 : " 7
-2.442E-02 -1.612 20.627 -0.530
5.522E-02 -1.258 4.820 0. 000

SPECIES: TYPE IV - PRECIPITATED SOLIDS

ID NAME CALC MOL LOG MOL NEW LQGK DH
3S0003 ANGLESITE 4.400E-02 -1.357 7.836 -2.150
303082 DIASPORE 1.210E-04 -3.917 -7.396 24.630
360000 CERRUSITE 2.425E-02 -1.615 13.233 -4.360

SPECIES: TYPE V - DISSOLVED SOLIDS

NAME CALC MOL LOG MOL NEW LQGK DH
HUHTITE 4.590E-28 -27.338 29.421 .25.760
HYDRMAGNESIT 0.000E-01 -42,761 7.657 52.210
MAGNESITE 4.899E-07 -6.310 7. 898 6.169
MELANTERITE 2.529E-08 -7.597 2.531 -2.860
NESQUEHONITE 1.936E-09 -8.713 5.498 5.789
SIDERITE 8.294E-86 -5.081 10.437 5.328
PYROCRQITE -8.813E-11 -10.055 -15.568 22.590

047000 RHODOCHROSIT 1.790E-05 -4.747 10.366 2.079
047000 MNS04 1.935E-13 -12.713 -2.998 15.480
015001 GYPSUM 1.299E-04 -3.886 4.854 -0.261
060000 MASSICOT 1.341E-06 -5.873 -13.267 16.780 H D Q fj 0 Q 7
060001 LITHARGE 2.118E-06 -5.674 -13.068 16.380 H U O U C U /
860002 PBQ, .3H20 2.591E-06 -5.586 -12.930 0.000



060080 LAHNAKITE 5.828E-01 -0.239 0.143 o.448
060001 PB302S04 1.292E-04 -3:889 -10.841 20.750
060002 PB4Q3S04 3.168E-09 -8.499 -22.845 35.070
<a€3<a<a2 PBaQ2CQ3 9.395E-_LL_ ....._̂ 1O+J027 -11.582 26.438
2003803 GIBBSITE (C) 1.383E-02 -1.859 .. -9.254 22.800
2060004 PB(OH)2 (C) S.822E-02 -1.054 -8.447 13.990
050003 HYDCERRUSITE 2.434E-02 -1,614 17.460 0.800
Ĉ ft05 PB20(OH)2 3.361E-12 -11.413 -26.200 0.000
015504 PB4(OH)6S04 1.749E-07 -6.757 -21.100 0.000
015000 LIME 5.149E-28 -27.288 -33.780 46.265
015001 PORTLANDITE 1.457E-17 -16.836 -23.327 30.690
028000 WUSTITE 1.362E-07 -5.866 -12.215 24.846
046001 PERICLASE 1.385E-16 -15.858 -22.278 36.135
023001 HERCYNITE 1.191E-09 -8.924 -28.827 78.360
045000 SPINEL 9.707E-18 -17.013 -38.226 89.089
003000 ALOH3U) 2.758E-04 -3.559 -10.955 27.045
003000 ALOHS04 2.493E-05 -4.603 3.230 0.000
003001 AL4(OH)10SQ4 4.494E-09 -8.347 -22.700 0.000
015000 ANHYDRITE 6.594E-05 .-4.181 4.557~ " 3.759
015000 ARAGONITE 1.342E-06 -5.872 8.263 2.615
046000 ARTINITE 9.921E-19 -18.083 -10.211- 28.742
003001 BQEHMITE 1.662E-02 -1.779 -9.178 28.130
046000 BRUCITE 1.195E-U -10.923 -17.341 25.840
015001 CALCITE 1.970E-06 -5.706 8.430 2.585
003000 A1203 6.513E-09 -8.186 -22.980 0.000
015002 DOLOMITE 3.025E-12 -11.519 16.824 8.290
046000 EPSOMITE 2.411E-07 -6.618 2.200" -2.820

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MOL NEW LOGK DH
813 ADS1PSI0 4.320E-03 -2.365 0.000 0.000



PC VERSION: MIHTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 28: 2:27

PERCENTAGE DISTRIBUTION OF CQMPOKENTS AMONG dissolved and adsorbed species

100.0 PERCENT BOUHD IH SPECIES # 150 Ca+2

100.0 PERCENT BOUND IH SPECIES # 460 «g+2

100.0 PERCEHT BOUND IN SPECIES #8115000 =FeOPb+

100.0 PERCENT BOUND IN SPECIES # 470 Mn+2

100.0 PERCEHT BOUND IN SPECIES # 280 Fe+2

52.7 PERCEHT BOUND IN SPECIES #8123302 =feOH2+
7.2 PERCENT BOUND IN SPECIES #8116000 =FeOPb+

133.6" PERCEHT BOUHD IN SPECIES #8126000 =feOPb+

14.5 PERCENT BOUHD IN SPECIES # 812 ADS1TYP2
12.3 PERCENT BOUND IN SPECIES #8127321 =feOHS04-2
18.4 - PERCENT BOUND IN SPECIES #8123302 =feOH2+
46.7 PERCENT BOUND IH SPECIES #8126000 =feQPb+
7.9 PERCEHT BOUND IH SPECIES #8127320 =feS04-

60.9 PERCEHT BOUND IN SPECIES #8127321 =feOHS04-2
38.9 PERCENT BOUND IN SPECIES #8127320 =feS04-

76.2 PERCENT BOUND IN SPECIES # 30 Al+3
14.4 PERCENT BOUND IN SPECIES # 303308 A10H +2
8.7 PERCENT BOUKD IN SPECIES # 303301 A1(OH)2 +

8.6 PERCEHT BOUND IN SPECIES #8116000 =FeOPb+
160.4 PERCEHT BOUHD IH SPECIES #8126800 =feOPb+

87.6 PERCEHT BOUHD IN SPECIES #3381401 H2C03 AQ
9.2 PERCENT BOUND IN SPECIES #6001402 PbHC03 +
2.6 PERCENT BOUHD IN SPECIES #3301400 HC03 -

1.2 PERCEHT BOUHD IN SPECIES #8123301 =feO-
11.3 PERCENT BOUHD IH SPECIES #8116000 =FeOPb+
212.1 PERCENT BOUHD IK SPECIES #8126000 =feOPb+

42.4 PERCEHT BOUND IH SPECIES # 500 Pb+2
2.9 PERCENT BOUHD IN SPECIES #8116000 =FeOPb+
54.5 PERCEHT BOUND IN SPECIES #8126000 =feOPb+

EQUILIBRATED MASS DISTRIBUTION

NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCEHT MOL/KG PERCEHT MOL/KG PERCEHT

1.239E-03 100.0 1.140E-09 0.0 0.000E-01 0.0
1.049E-03 100.0 0.000E-01 0.0 0.000E-01 0.0
1.305E-04 100,0 0.000E-01 0.0 0.000E-01 0,0 _ n _ _,
5.133E-05 100.0 0.000E-01 0.0 0.000E-01 0,8 AR302877
1.32SE-0S 0-0 5,473E-03 11.1 4.400E-02 88.9
3.950E-07 8.3 0.000E-01 0.0 1.218E-04 99.7



--1..755E-04 0.7 0.880E-81 0.8 2,425E-02 99.3
3.164E-04 -5,3 -6,307E-03 105,3 0.000E-01 0.0
9.926E-03 10.3 1.339E-02 14.6 6.825E-02 74, 5

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 4.316E-02 SUM OF ANIONS 8.905E-03

PERCEHT DIFFERENCE = 6.579E+01 UNIONS - CATIONS)/(ANIONS + CATIONS)

NQNCARBONATE ALKALINITY = . 0.000E-01 - -

IONIC STRENGTH = : 2.080E-02 . . . . . . . .

»****« DIFFUSE LAYER ADSORPTION MODEL ***««***

**** Parameters For Adsorbent Nuraber 1 ****
Electrostatic Variables: psi0 = 0.135937 sig0 = 0.126354

psib = 0.000000 sigb = 0.800000
psid - 0. 000000 sigd - 0. 000000

Adsorbent Concentration (g/1): 12.100
Specific Surface Area (sq. meters/g): 600,00

/5R3Q2878



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 2:28

Saturation indices and Stoichiometry of all minerals

ID # NAME • Sat. Index Stoichiometry (in parentheses) of each component
«000 ALOH3CA) -3.559 ( 1.000) 30 ( 3,000) 2 ( -3.000)330

000 ALOHS04 -4.603 < -1.000)330 < 1.000) 30 ( 1.000)732 ( 1.000) 2
5003001 AL4(OH)10S04 -8,347 (-10.000)330 ( 4.000) 30 ( 1.000)732 < 10,000) 2
6015000 ANHYDRITE -4.181 < 1. 000>150 ( i.000)732
5015000 ARAGOKITE -5.872 < 1..000U50 ( 1.000)140
5046000 ARTIHITE -18.003 ( -2.000)330 ( 2.000)460 ( 1.000)140 ( 5.000) 2
2003001 BOEHMITE -1.779 ( -3.000)330 ( 1.000) 30 ( 2.000) 2
2046000 BRUCITE -10.923 -( 1.000)460 < 2.000) 2 ( -2.000)330
5015001 CALCITE -5.706 ( 1.000)150 < 1.008)140
2003002 DIASPORE 0.000 ( -3.000)330 ( 1.000) 30 ( 2.000) 2
5015082 DOLOMITE -11.519 ( i, 000U50 < 1.000)460 ( 2.000)140
5045000 EPSOMITE -5.518 ( 1.000)460 ( 1.000)732 ( 7.000) 2
2003003 GIBBSITE (C) -1.859 ( -3.000)330 ( 1.000) 30 ( 3.000) 2
3003000 A1203 -3.186 ( 2.000) 30 ( 3.000) 2 ( -6.000)330
6015001 GYPSUM -3.886 ( 1.000)150 ( 1.000)732 ( 2.000) 2
5015003 HUHTITE -27.338 ( 3.000)460 ( 1.000)150 ( 4.000)140
5046001 HYDRMAGHESIT -42.751 < 5.000)460 ( 4.000)140 ( -2.000)330 ( 6.000) 2
5046002 MAGNESITE -5.310 ( 1. 000)460 < 1. 000)140
6028000 MELAHTERITE -7.597 ( 1.000)280 ( 1.000)732 ( 7.000) 2
5046003 HESQUEHONITE -8,713 < 1.000)460 ( 1.000)140 < 3.000) 2
5028000 SIDERITE -5.081 ( 1.000)280 ( 1.080)140
2047003 PYROCROITE -10.055 ( -2.000)330 ( 1.000)470 ( 2.000) 2
5047000 RHODOCHROSIT -4.747 ( 1,000)470 ( 1.000)140
6047080 MHS04 -12.713 - ( 1.000)470 ( 1.000)732
5060000 CERRUSITE 0.000 ( 1. 000)600 ( 1.000)140
2060000 MASSICOT -5.873 < -2.000)330 i 1.000)600 < 1.000) 2

)001 LITHARGE -5.674 < -2.000)330 ( 1.000)600 ( 1.000) 2
50002 PBO, .3H20 -5.586 ( -2.000)330 ( 1.000)600 ( 1.330) 2

5060001 PB20C03 -5.583 < -2,000)330 ( 2.000)600 ( 1.000) 2 ( 1.000)140
6060000 LARNAKITE -0.299 ( -2,000)330 C 2.000)600 ( 1.000)732 ( 1.000) 2
6060001 PB302S04 -3.889 < -4.000)330 ( 3.000)600 ( 1.000)732 ( 2.000) 2
S0S0002 PB403S04 -8.499 -< -5.000)330 ( 4.000)600 ( 1.000)732 ( 3.000) 2
5050002 PB302C03 -10.027 ( -4.000)330 ( 3.000)600 ( 1.000)140 ( 2.000) 2
5060003 ANGLESITE 0.000 ( 1.000)500 ( 1.000)732
2050004 PB(OH)2 (C) -1,054 ( -2.000)330 ( 1,000)600 ( 2.000) 2
5860003 HYDCERRUSITE -1.614 C -2.000)330 ( 3.000)600 ( 2.000)140 ( 2.000) 2
2060005 PB20COH)2 -11.413 ( -4.080)330 < 2.000)600 ( 3.000) 2
6060004 PB4(OH)6S04 -6.757 ( -6.000)330 < 4.000)600 ( 1.000)732, ( 6.000) 2
2015000 LIME -27,288 ( -2.000)330 ( 1.000)150 ( 1.000) 2
2015001 PORTLANDITE -16.836 < -2.000)330 < 1.000)150 < 2.000) 2
2028000 WUSTITE -6.866 < -2.000)330 ( 0.947)280 ( 1.000) 2
2046001 PERICLASE -15.858 ( -2.000)330 < 1.000)460 ( 1.000) 2
3028001 HERCYHITE -8.924 ( -8.000)330 ( 1.000)280 ( 2,000) 30 ( 4.000) 2
3046000 SPINEL -17.013 < -8.000)330 < 1.000)460 ( 2.880) 30 ( 4.800) 2

flR302879



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 2:39

UNB3 C&R BATTERY
DSORPTION, pH=5.56, pC02=.0035atm, ION STR=.02, ALLOW ALL SOLIDS

Temperature (Celsius): 16.60
Units of concentration: MG/L
Ionic strength: 0.020 molal; FIXED
If specified, total carbonate concentration represents total inorganic carbon.
Do not automatically terminate if "charge imbalance exceeds 30%
Precipitation is allowed for all solids in the thertnodynamic database and
the print option for solids 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 _ _ . _..._

12.100 600.00 0.000 0.000 81
150 4.850E+01 -3.64
460 2.490E+01 -1.76
732 4.644E+03 -3.55
330 2.776E-03 -5.56
500 1.853E+04 -7.00
313 0.000E-01 0.00
312 2.720E-02 -3.42 . ... .
311 6.800E-04 -5.03

3.200E+00 -3.93
2.800E+00 -4.30

"470 7.000E+08 -3.89
140 0.008E-01 0. 00

H20 HAS BEEN INSERTED AS A COMPONENT
32 ... .." ' ~ ~T~ " . -:i-_ _ . __!..:_ "" ' " :- "- --- "" - i-- . •• _- -_
301403 20.6159 .-0.5300

330 5.5600 0.0000
61 . ...
813 0.0000 0.0000 ._ _1

2 12 . ......_ .. .... .._. ..... ._.__.._. ._.__ . .. --_-.-
123301 =feO- 0.0000 -8.9300 0.000 0.000-1.00 0.00 0.00 0.0000
.00 3 1.000 312 -1.800 330 -1.000 813 0.000 0 0.000 0 0.080 0
0.000 0 0.800 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
123302 =f@QH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
.00 3 1.000 812 1.000 330 1.000 313 0.000 0 0.000 0 0.000 0
8.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
1113301 =FeO- 0.0000 -8.9300 0.000 0.000-1.000.000.00 0.0000
).00 3 1.000 811 -1.000 330 -1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

A<
:
10 0 0. 000 0 0. 000 0

UI3302 =FeOH2+ 0.0000 7.2900 0.000 0.000 1.00 0.00 0.00 0.0000
.00 3 1.000 811 1.000 330 1.000 813 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

ftR3Q288Q
0.000 0 0.000 0 0.000 0

1116000 =FeQPb+ 0.0000 4.7100 0.000 0.000 1.00 0.00 0.00 0.0000
-<—aoa QjLt -•> nan* o'aa .v._oa« 01*3



U _1.

0.000 0 0.000 0 0.000 O
312S800 =£eQPb+ 0.0000 0.3000 0.000 0.000 1.00 0.00 0.00 0.0003
3.00 5 1.000 312 -1.000 330 1.000 813 1.000 600 1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

«0 0 0.000 0 0.000 0
0 =feOCa+ 0.0000 -5.3500 0.000 0.000 1.80 0.00 0.00 0.0000

3.00 4 1.000 812 -1.000 330 1.000 313 1.000 150 0.000 0 0.000 0
0.080 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3111500 =FeOHCa++ 0.0000 4.9700 0.000 0.008 2.00 0.00 0.00 0.0000
3.00 3 1.000 311 1.000 150 2.000 313 0.000 0 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3117320 =FeS04- 0.0000 7.7800 0.000 0.000-1.00 0.00 0.00 0.0000
3.00.5 1.000 811 1.000 330 -1.000 813 1.000 732 -1.000 2 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
3127320 =feS04- 0.0000 7.7800 0.000 0.000-1.000.000.00 0.0000
3.00 5 1.000 812 1.000 330 -1.000 813 1.000 732 -1.000 2 0.080 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
.117321 =FeOHS04-2 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
3.00 4 1.000 811. -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 0
0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0.000 0 0.000 0 0.000 0
=feOHS04-2 . 0.0000 0.7900 0.000 0.000-2.00 0.00 0.00 0.0000
1.000 312 -2.000 813 1.000 732 -1.000 2 0.000 0 0.000 8

0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

0 0.000 0 0.000 0

NPUT DATA BEFORE TYPE MODIFICATIONS

ID NAME ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+2 . :_-2,291E-04 -3.640 4.850E+01
460 Mg+2 ... ... 1.738E-02 -1-.760 2.490E+01
732 S04-2 2.818E-04 -3.550 4.644E+03
330 H+l 2.754E-06 -5.560 2.776E-03
600 Pb+2 1.000E-07 -7.000 1.853E+04
313 ADS1PSI0 1.000E+00 0.000 0.000E-01
812 ADS1TYP2 3.802E-04 -3.420 2.720E-02
811 ADS1TYP1 9.333Ej06 -5.030 6.S00E-04
30 Al+3 = 1.175E-04 -3.930 3.~200E+00
280 Fe+2 5.012E-05 -4.300 2.800E+00
470 Mn+2 1.288E-04 -3.890 7.000E+00
140 CQ3-2 1.000E+00 0.000 0.000E-01
2 H20 1.000E+00 0.000 0.000E-01 fl R 3 0 ? 8 ft]

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
150 Ca+2 4.850E+01 0.000E-01 2.291E-04 -3.64000 1.000000 0.0000 0.000E-0

Mg+2 2.490E+01 0.000E-01 1.738E-02 -1.76000 1.000000 0.0000 0.000E-0
S04-2 4.644E+03 0.000E-01 2.818E-04 -3.55000 1.000000 0.0000 0.000E-0

330 H+l 2.776E-03 0.000E-01 2.754E-06 -5.56000 1.000000 5.5600 0.000E-0
600 Pb+2 1.853E+04 0.000E-01 1.000E-07 -7.00000 1.000000 0.0000 0.000E-0
813 ADS1PSI0 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-0
812 ADS1TYP2 2.720E-02 0.000E-01 3.802E-04 -3.42000 1.000000 0.0000 0.000E-0
811 ADSnyPl 6.800E-04 0.000E-01 9.333E-06 . -5.03000 1.88080® 8. ̂^̂ $ 2s.
30 Al+3_________3.200E+00 0. 000E-01 1.175E-84 -3. 93000 1. 000000 8.0B0fl 0k



470 Mn+2 7.000E+00 0.000E-01 1.28SE-84 -3.89000 1.000000 0.0000 0.000E-0
140 CD3-2 0.000E-01 0.000E-01 1.000E+00 0.00000 1.000000 0.0000 0.000E-e
2 H2O 8̂ 088E-81 8.080E-81 1.080E*08 0.08800 1.008888 0. 0000 0. 000E-?

CHARGE BALANCE: UNSPECIATED

SUM OF CATIONS= 1.884E-01 SUM OF ANIONS = 9.899E-02

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

flR302882



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 28: 3:21

?ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

NAME TOTAL MOL DIFF FXN LOG ACTVTY
0 Al+3 "1.214E-04" 2.710E-03 -3.93000
1 Al+3 1.214E-04 3. 921E-04 -4.93000
2 S04-2 4.950E-02 4, 532E-01 -1.75432
3 ADS1TYP2 2. 720E-02 8. 947E-02 -3. 19182
4 ADS1PSI0 6. 370E-03 -3. 878E-02 -2. 02120
5 ADS1PSI0 5.302E-03 -6. 208E-03 -1.86546
5 ADS1PSI0 5. 055E-03 -1. 333E-03 -1. 82516
7 ADS1PSI0 4. 984E-03 -4. 862E-05 -1.81325
3 ADS1PSI0 4.9S1E-03 -8. 111E-08 -1.81279

flR302883



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 3:40

ITERATIOHS= 9: SOLID ANGLESITE PRECIPITATES

ftR3Q288U



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 3:42

PARAMETERS OF THE COMPOHEHT MOST OUT OF BALANCE:

&ITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
9 ADS1PSI0 4.981E-03 -I.930E-02 -1.31279
10 ADS1PSI0 1.351E-03 9.482E-02 - -0.81146
11 ADS1PSI0 4.973E-03 8.316E-02 -1.81146
12 - -ADS1PSI0 1.595E-02 -2.053E-02 -2.81146
13 S04-2 -4.207E-02 -1.880E-01 -6.54264
14 S04-2 J -4.207E-02 -7,836E-02 -6.30388
15 S04-2 -4.207E-02 -2.681E-02 -6.11320
16 ADS1TYP1 5.800E-04 1.349E-04 -8.74018
17 ADS1TYP1 6.800E-04 1. 193E-05 -8.77217
18 ADS1TYP1 5.880E-04 i. 165E-07 -8.77544
19 ADS1TYP1 6.800E-04 1.144E-11 -8.77547

SR302885



PC VERSION: MIHTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 4: 1

ITERATIONS= 20: SOLID DIASPQRE " " PRECIPITATES

HR3Q2886



PC VERSION: HIHTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 4: 3

PARAMETERS OF THE COMPONENT MOST OUT OF BALAHCE:

UTER NAME TOTAL MOL DIFF FXN LOG ACTVTY
20 S04-2 -4.207E-02 -6.205E-09 -5.94960

R302887



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

ITERATIOHS= 21: SOLID CERRUSITE PRECIPITATES

flR302888



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 4:10

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

tITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
21 ADS1PSI0 1.529E-02 -4.951E-01 -2.77488
22 ADS1PSI0 8.164E-03 -2.046E-01 -2.23353
23 ADS1TYP2 2.720E-02 4.674E-02 -2.13475
24 ADS1PSI0 5.596E-03 -3.418E-02 -1.91106
25 ADS1PSI0 4.87SE-03 -1.14SE-02 -1,79459
26 ADS1PSI0 4.461E-03 -2.614E-03 -1.72012
27 ADS1PSI0 4.324E-03 -2.210E-04 -1.69411
28 ADS1PSI0 4.311E-03 -1.755E-06 -1.59162
29 ADSIPSI0 4.3UE-03 -1.150E-10 -1.69160

ID NAME ANAL MOL CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DIFF F
150 Ca+2 1.239E-03" l."228E-03 7.068E-04 -3,15073 0.575360 0.2401 1.042E-1
460 Mg+2 1.049E-03 1.041E-03 5,988E-04 -3.22272 0.575360 0.2401 0.000E-0
811 ADS1TYP1 6.800E-04 9.554E-09 9.554E-09 -3.01981 1.000080 0.0000 i. 781E-1
470 Mn+2 -1.305E-04 1.295E-04 7.450E-05 -4.12786 0.575360 0,2401 0.000E-0
280 Fe+2 5.133E-05 5.099E-05 2.933E-05 -4,53262 0.575360 0.2401 9.535E-2
813 ADS1PSI0 4.311E-03 2.O34E-02 2.034E-02 -1.69160 1.000000 0.0000 -1.054E-1
812 ADS1TYP2 2.720E-02 4.076E-03 4.076E-03 -2.38981 1.000000 0.0000 0,000E-0
732 S04-2 4.950E-02 1.347E-04 7.751E-05 -4.11064 0.575360 0.2401 0.000E-0
30 Al+3 - 1.214E-04 1.8I4E-09 5.230E-10 -9.28152 0.288313 0.5401 0.000E-e
2 H20 -7.062E-23 -4.232E-02 9.976E-01 -0.00106 1.000000 0.0011 -6.437E-1

140 C03-2 0.000E-01 5.393E-10 3.103E-10 -9.50822 0.575360 0.2401 0.000E-E
330 H+l 2.820E-06 7.987E-02 2.754E-06 -5.56000 0.870933 5.5600 -1.355E-2
600 Pb+2 9.156E-02 3.274E-04 1.883E-04 -3,72505 0.575360 0.2401 0.000E-C

ECIES: TYPE I --COMPOHEHTS

ID NAME CALC MQL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
150 Ca+2 1.228E-03 0.0007068 -3.15073 0.575360 0.240 0.000
460 Mg+2 -- 1̂ 041E-03 0.0005988 -3.22272 0.575360 _ 0.240 0.000
732 S04-2 1.347E-04 0.0000775 -4.11064 0.575360 0.240 0.000
470 Mn+2 1.295E-04 0.0000745 -4.12786 0.575360 . 0.240 0.000
600 Pb+2 3.274E-04 0.0001883 -3.72505 0.575360 0.240 0.000
140 C03-2 5.393E-10 0.0000000 -9.50822 0.575360 0.240 0.000
812 ADS1TYP2 4.076E-03 0.0040756 -2.38931 1.000000 0.000 0.000
311 ADS1TYP1 9.554E-09 0.0000000 -3.01981 1.000000 0.000 0.000
30 Al+3 1.814E-09 0.0000000 -9.28152 O.288313 0.540 0.000
280 Fe+2 5.099E-05 0.0000293 -4.53262 0.575360 0.240 0.000

SPECIES: TYPE II - COMPLEXES

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
L27321 =feOHS04-2 4.719E-03 0.0047186 -2.32619 1.000000 0.790 0.000
301401 H2C03 AQ 1.537E-04 0.0001544 -3.81137 1.004616 16.815 -2.247
307320 HS04 - U890E-08 0.0000000 -7.78346 0.870933 1.947 4.910
J00020 OH- 2.175E-09 0.0000000 -8.72263 0.870933 -14.222 13.345
03300 MgOH + 1.929E-10 0.0000000 -9.77461 0.870933 -12.051 15.935
01400 MgC03 AQ 1.552E-10 0.0000000 -9.80724 1.004616 2.922 2.022

MgHC03 + 1.682E-07 0.0000001 -6.83409 0.870933 11.517 -2.430
MgS04 AO 7.672E-06 0.0000077 -5.11309 1.004616 2.218 1.399

103300 CaOH + 3.642E-11 0.0000000 -10.49864 0.870933 -12.847 14.535
J01400 CaHCQ3 + 1.435E-07 0.0000001 -6.90322 0.870933 11.376 1.790
501401 CaC03 AQ 2.629E-10 0.0000000 -9.57817 1.004616 3.079 a D Qfj®3@ ft Q
S07320 CaS04 AQ 1.034E-05 0.0000104 -4.98360 1.004616 2.276 M n I.470
'03300 A1QH +2 l.aa2E-O9 0.0000008 -8.96542 0.575360 -5.003 11.899



J«3JJ_)^ AJ. lUfl J3t - - "J.. A3/E.-J.J.
307320 A1SQ4 + 4.387E-11 0.0000000 -10.41734 0.370933" 3.034 2.158
307321 A1(S04)2 -= 2.611E-13 0.0000000 -12,64314 0.870933 4.920 2.348
303303 AKQHJ3 AC 2.473E-09 0.0000000 -8.S0470 1.004616 -16.002 0.000
2303300 FeOH + 2.022E-09 0.0000800 -8.75414 8.870933 -3.720 13.19S
2803301 FeOH3 -1 3.634E-20 0.0000000 -19.49964 0.870933 -31.584 30.300
2807320 FeS04 AQ . 3.436E-07 0.0000003 -6.46189 1.004616 2.179 3.230
2̂ K02 FeOH2 AQ 2.549E-15 0.0000000 -14.59171 1.004616 -21.179 28.565
47WB00 MnOH + 3.937E-10 0.0000000 -9.46488 0.870933 -10.836 14.399
4703301 Mn(OH)3 -1 6.441E-23 0.0000000 -22.25104 0.870933 -34.740 0.000
4707320 MnS04 AQ 9.406E-07 0.0000009 -6.02461 1.004616 2.212 2.170
4701400 MnHC03 + 2.910E-08 0.0000000 -7.59608 0.870933 11.660 ' 0.000
6001400 Pb(C03)2-2 1.376E-12 0.0000000 -12.10149 0.575360 10.880 0.000
5003300 PbOH + 1.527E-06 0.0000013 -5.87611 0.870933 -7.650 0.000
S003301 Pb(OH)2 AQ 1.866E-10 0.0000000 -9.72717 1.004616 -17.122 0.000
003302 Pb<OH)3 - 8.949E-16 0.0000000 -15.10823 8.870933 -28.000 0.000
S003303 Pb20H +3 1.945E-08 0.0000000 -8.25115 0.288313 -5.820 0.000
007320 PbS04 AQ 8.172E-06 0.-0000082 -5.08569 1.004616 2.748 8.000
003304 Pb3(OH)4+2 7.204E-14 0.0000000 -13.38248 0.575360 -24.203 26.500
=001401 PbC03 AQ 1.011E-06 0.0000018 -5.99327 1.004616 7.238 0.000
,003305 Pb<OH)4 -2 1.127E-21 0.0000000 -21.18829 0.575360 -39.459 0.000
,007321 Pb(304)2-2 5.804E-09 0.0000000 -8.47632 0.575360 3.710 0.000
,001402 PbHCOS + 2.929E-06 0.0000026 -5.59327 0.870933 13.260 0.000
3301400 HC03 - 2.533E-05 0.0000221 -4.65630 8.870933 10.472 -3.517
3123301 =feO- -- ~ 8.546E-05 0.0000855 -4.06821 1.000000 -8.930 0.000
U23302 =feOH2+ 4.452E-03 0.0044524 -2.35141 1.000080 7.290 0.000
1113301 =FeO- 2.004E-10 0.0008000 -9.69321 1.000000 -3.930 0.000
1113302 =FeOH2+ 1.044E-08 0.0000000 -7.98141 1.000000 7.290 0.000
116000 =FeOPb+ 6.300E-04 0.0006300 -3.16752 1.000000 4.710 0.000
126800 =feOPb+ 1.128E-02 0.0112845 -1.94752 1.000000 0.300 0.000
121500 =feOCa+ 3.005E-08 0.0000000 -7.52214 1.000000 -5.350 0.000
111500 =FeOHCa++ 2.608E-10 0.0000000 -9.58373 1.000000 4.970 0.000
117320 =FeS04- 6.056E-09 0.0000000 -8.21779 1.000000 7.780 0.000

=feS04- 2.584E-03 0.0025835 -2.58779 1.000000 7.780 0.000
=FeOHS04-2 1.106E-08 0.0000000 -7.95619 1.000000 0.790 0.000

SPECIES: TYPE III - FIXED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH . . . . . . . .
2 H20 -4.232E-02 -1.373 0.001 0.000

301403 CQ2 (g) -3.741E-02 -1.427 20.627 -0.530
330 H+l ' 7.987E-02 -1.098 5.560 0.000

SPECIES! TYPE IV - PRECIPITATED SOLIDS

NAME CALC MOL LOG MOL HEW LOGK DH
ANGLESITE 4.203E-02 -1.376 7.836 -2.150
DIASPORE 1.214E-04 -3.916 -7.396 24.630

360000 CERRUSITE 3.723E-02 -1.429 13.233 -4.860

SPECIES: TYPE V - DISSOLVED SOLIDS

NAME CALC MOL LOG MOL NEW LQGK DH
HUNTITE 3.705E-22 -21.431 29.421 25.760
HYDRMAGNESIT 4.205E-36 -35.376 7.657 52.210
MAGKESITE 1.469E-05 -4.833 7.898 6.169
MELANTERITE 7.587E-07 -6.120 2.531 -2.860

346~003 NESQUEHONITE 5.806E-08 -7.236 5.498 5.789
.28000 SIDERITE 2.489E-04 -3.604 10.437 5.328
347003 PYROCROITE . . 2.642E-09 -8.578 -15.568 22.590
347000 SHODOCHROSIT 5.367E-04 -3.270 10.366 2.079 a n O n O O r
347000 MNSQ4 5.802E-12 -11.236 -2.998 15.480 H K J U <_. O 3
115001 GYPSUM 3.891E-03 -2.410 4.854 -0.261



2068808 MASSICOT 1.341E-86 -a.tt'/j -id.__b/ -to.
2068881 LITHARGE 2. USE-06 -5.674 -13.068 16.380
2060002 PBQ, .3H20 2.591E-06 -5.586 -12.980 0.000
50G0aiat PB2QCQ3 2- S13E-86 -5.583 0.256 11.460
S060000 LARNAKITE 5.028E-01 -0.299 0.143 6.440
5060001 PB302SQ4 U292E-04 -3.889 -10.841 20.750
3060002 PB403S04 3.168E-09 -8.499 -22,845 35.070
3(̂ fc02 PB3Q2C03 9.395E-11 -10.027 -11.582 26.430
20S503 GIBBSITE <C) 1.383E-02 -1.859 -9.254 22.800
2060004 PB(OH)2 (C) 8.822E-.02 -1.054 -8.447 13.990
5060003 HYDCERRUSITE 2.434E-02 -1.614 17.460 0.000
2050005 PB20(OH)2 3.861E-12 -11.413 -26.200 0.000
5060004 PB4<OH)6S04 1.749E-07 -6.757 -21.100 0.000
2015000 LIME 1.542E-26 -25.812 -33.780 46.265
2015001 PORTLAHDITE 4.365E-16 -15.360 -23.327 30.690
2028000 WUSTITE 4.089E-06 -5.388 -12.215 24.846
2046001 PERICLASE 4.153E-15 -14.382 -22.278 36.135
3028001 HERCYHITE 3.573E-08 -7.447 -28.827 78.360
3046800 SPINEL . 2.910E-16 -15.536 -38.226 89.089
2003000 ALOH3(A) 2.758E-04 -3.559 -10.955 27.045
3003000 ALOHS04 2.493E-05 - -4.603 3.230 0.000
5003001 AL4(OH)10S04 4.494E-09 -8.347 -22.700 0.000
,015000 ANHYDRITE 1.975E-03 -2.704 4.557 3.769
5015000 ARAGOHITE 4.018E-05 -4.396 8.263 2.615
3046000 ARTINITE 8.918E-16 -15.050 -10.211 28.742
2003001 BOEHMITE 1-662E-02 -1.779 -9.176 28.130
2046000 BRUCITE 3.582E-10 -9.44S -17.341 25.840
5015001 CALCITE 5.900E-05 -4.229 8.430 2.585
3003000 A1203 6.513E-09 -8.136 -22.980 0.000
J015002 DOLOMITE 2.716E-09 -8.566 16.824 8.290
046000 EPSOMITE 7.230E-06 -5.141 2.200 -2.820

ECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC MOL LOG MQL NEW LOGK DH
813 ADS1PSI0 2.034E-02 -1.692 0.000 0.000

flR3G289



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: 20: 4:22

PERCENTAGE DISTRIBUTIOH OF COMPONENTS AMONG dissolved and adsorbed species

99.2 PERCEHT BOUND IN SPECIES # 150 Ca+2

99.3 PERCENT BOUND IN SPECIES # 460 Mg+2

100.0 PERCENT BOUND IN SPECIES #8116000 =FeOPb+

99.3 PERCENT BOUHD IN SPECIES # 470 Mn+2

99.3 PERCENT BOUND IN SPECIES # 288 Fe+2

103.3 PERCENT BOUND IN SPECIES #8123302 =feOH2+
15.8 PERCENT BOUND IN SPECIES #8115000 =FeOPb+
251.8 PERCENT BOUND IH SPECIES #8126000 =feOPb+

15.0 PERCENT BOUND IN SPECIES # 8i2 ADS1TYP2
17.3 PERCEHT BOUND IN SPECIES #8127321 =feOHS04-2
16.4 PERCEKT BOUHD IH SPECIES #8123302 =feOH2+
41.5 "PERCENT BOUKD~IN SPECIES #8126008 =feQPb*
9.5 PERCEHT BOUND IN SPECIES #8127320 =feS04-

1.8 PERCENT BOUND IN"SPECIES" # ~732 S04-2
53.2 PERCENT BOUND IH SPECIES #8127321 =feOHS04-2
34.6 PERCEHT BOUND IN SPECIES #8127320 =feS04-

14.5 PERCENT BOUHD IN SPECIES # 30 Al+3
15.1 PERCEHT BOUND IN SPECIES # 383300 A10H +2
50.1 - PERCENT BOUND IH SPECIES # 303301 AltOH)2 +
19,3 PERCEHT BOUHD IN SPECIES # 303303 AKQH)3 AQ

14.S PERCENT'BOUHD IN SPECIES #8116000 " =FebPb+
242.0 PERCEHT BOUND IN SPECIES #8126000 =feOPb+

83.8 PERCENT BOUND IH SPECIES #3301401 H2C03 AQ
1.5 PERCEHT BOUND IN SPECIES #6001402 PbHC03 +

13.8 PERCENT BOUND IN SPECIES #3301400 HC03 -

1.8 PERCEHT BOUND IH SPECIES #8123301 =feO-
14.5 PERCENT BOUHD IH SPECIES #8115000 =FeOPb+
241.1 PERCEHT BOUHD IH SPECIES #8126000 =feOPb+

2.7 PERCENT BOUHD IN SPECIES # 600 Pb+2
5.5 PERCEHT BOUHD IK SPECIES #8116000 =FeOPb+
91.7 PERCEHT BOUND IN SPECIES #8126000 =feOPb+

EQUILIBRATED MASS DISTRIBUTIOH

HAME DISSOLVED SORBED PRECIPITATED
MQL/KG PERCEHT MOL/KG PERCEKT MOL/KG PERCEHT

1.239E-03 100.0 3.031E-08 0.0 0.000E-01 0.0
1.049E-03 100.0 0.000E-01 0.0 0.0QOE-01 0.0
1.305E-04 100.0 0.000E-01 0,0 0,000E-01 0-0flR302892
5.133E-05 100.0 0.000E-01 0.0 0.000E-01 0.0



38 Al+3 " '-"•:.. 1,248E -08 8.8 0. 000E-01 8.0 1, 214E-04 100.0
2 H20 1, 574E-0"6 0. 0 4. S62E-83 100.0 0. 000E-01 0, 0
« C03-2 I, 833E-34 0.5 0. 000E-01 0,0 3, 723E-&2 99,5
30 H + l 3.344E-84 -7. 1 -5. 014E-03 187, 1 0. 000E-01 0. 0
00 Pb+2 3. 410E-04 0.4 1. 196E-02 13.1 7. 926E-02 85.6

BALAHCE: SPECIATED

SUM OF CATIONS = 2. 198E-02 SUM OF ANIONS 1.240E-02

PERCEHT DIFFERENCE = 2. 786E+01 (AHIQNS - CATIONS) /(AHIQNS + CATIONS)

NONCAHBONATE ALKALINITY = 0. 000E-01

IONIC STRENGTH = : 2.000E-02

****#* DIFFUSE LAYER ADSORPTION MODEL «*«*#*««

»*»* Parameters For Adsorbent Number 1 **«»
Electrostatic Variables: psi0 = 0.097251 .- sig0 = 0.057291

psib = 0.000000 sigb = 0.000000
psid = 0.000000 sigd = 0.000000

Adsorbent Concentration (g/1): 12.100
Specific Surface Area" (sqT meters/g): 600.00

flR302893



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-39 TIME: 20: 4:23

Saturation indices and Stoichiometry of all minerals

^^D # NAME Sat. Index Stoichiometry (in parentheses) of each component
0̂3000 ALOH3U) -3.559 £ 1.000) 30 ( 3.000) 2 ( -3.008)330
5003000 ALOHS04 -4.603 C -1.000)330 ( 1.000) 30 < 1.000)732 .( 1.000) 2
6003001 AL4COH)10S04 -8.347 (-10.000)330 ( 4.000) 30 ( 1.000)732 ( 10.000) 2
5015000 ANHYDRITE -2.704 < 1. 000 >150 ( 1. 000)732
5015000 ARAGONITE -4.396 ( 1.000)150 ( 1.000)140
5046000 ARTINITE -15.050' ( -2.000)330 ( 2.000)460 ( 1.000)140 ( 5.000) 2
2003001 BOEHMITE -1.779 ( -3.000)330 ( 1.000) 30 ( 2.000) 2
2046000 BRUCITE -9.446 ( 1.000)460 ( 2.000) 2 ( -2.000)330
5015001 CALCITE -4.229 ( 1.000)150 < 1.000)140
2003002 DIASPORE 0.000 ( -3.000)330 < 1.000) 30 £ 2.000) 2
5015002 DOLOMITE -8.566 ( 1.000)150 £ 1.000)460 ( 2.000)140
5046000 EPSOMITE -5.141 ( 1.000)460 ( 1.000)732 ( 7.000) 2
2003003 GIBBSITE (C) -1.859 ( -3.000)330 ( 1.000) 30 .( 3.000) 2
3003000 A1203 -8.186 £ 2.000) 38 ( 3.000) 2 ( -6.000)330
6015001 GYPSUM -2.410 £ 1.000)150 ( 1.000)732 £ 2.000) 2
5015003 HUHTITE -21.431 ( 3.000)460 £ 1.000)150 ( 4.080)140
5046001 HYDRMAGHESIT -35.376 ( 5.000)460 ( 4.000)140 < -2.000)330 ( 6.000) 2
5046002 MAGNESITE -4.833 ( 1.000)460 ( 1.000)140
5028080 MELANTERITE -6.120 ( 1.000)280 ( 1.000)732 ( 7.000) 2
5046003 HESQUEHOHITE -7.236 (1.000)460 < 1.000)140 ( 3.000) 2
5023000 SIDERITE -3.604 ( 1.000)280 £ 1.000)140
2047003 PYROCROITE -8.578 ( -2.000)330 ( 1.000)470 C 2.000) 2
5047000 RHODOCHROSIT -3.270 ( 1. 000)470 ( 1.000)140
5047000 MHS04 -11.236 ( i.000)470 ( 1.000)732
5060000 CERRUSITE 0.008 £ 1.000)600 ( 1.000)140
£0000 MASSICOT -5. 873 ( -2.000) 330 < 1. 000) 600 ( 1.000) 2

10001 LITHARGE -5.674 ( -2.000)330 £ 1,800)600 £ 1.000) 2
550002 PBQ, .3H20 -5.586 ( -2.000)330 ( 1.000)600 ( 1.330) 2

5060801 PB20C03 - --5.583 ( -2.000)330 < 2.080)600 ( 1.000) 2 ( 1.080)140
5050000 LARNAKITE -0.299 ( -2*000)330 ( 2.000)600 ( 1.000)732 ( 1.000) 2
6060001 PB302S04 -3.889 £ -4.000)330 ( 3.008)600 ( 1.800)732 ( 2.080) 2
6060002 PB403S04 -8.499 ( -6.080)330 ( 4.000)600 ( 1.000)732 ( 3.000) 2
5050002 PB302C03 -10.027 £ -4.008)330 ( 3.000)600 ( 1.000)140 ( 2.000) 2
6060003 ANGLESITE 0.000 ( 1.000)600 £ 1.000)732
2050804 PB(OH)2 (C) -1.054 ( -2.000)330 ( 1.000)600 ( 2.000) 2
5060003 HYDCERRUSITE -1.614 £ -2.000)330 ( 3.000)600 ( 2.000)140 ( 2.000) 2
2060005 PB20£OH)2 -11.413 ( -4.000)330 ( 2.000)600 ( 3.000) 2
6060004 PB4(OH)6S04 -6.757 ( -6.000)330 ( 4.000)600 ( 1.000)732 ( 6.000) 2
2015000 LIME -25.812 ( -2.000)330 ( 1.000)150 ( 1.000) 2
2015001 PORTLANDITE -15.360 ( -2.000)330 ( 1,000)150 ( 2.000) 2
2028000 WUSTITE -5.388 ( -2.000)330 ( 0.947)280 ( 1.000) 2
2045001 PERICLASE -14.382 ( -2.000)330 ( 1.000)460 £ 1.000) 2
3028001 HERCYHITE -7.447 ( -8.000)330 ( 1.000)280 £ 2.000) 30 ( 4.000) 2
3046000 SPIHEL -15.536 ( -8.000)330 ( 1.000)460 ( 2.000) 30 ( 4.000) 2



PC VERSION: MINTEQflS ' .DfiTE OF CfiLCULflTIONS: 4-BEC-W TIME:

vUNCi C&R BATTERY" ' . ~——'~~ ""~'"̂ ~. ~ .._ V . "". . '
ADSORPTION, pH=4.3£, pCQ£=.0035, ION3TR. =. i, flLLOW flLL- SOLIDS

« ___f ____________pi___n_____„__.____,_ _.__ _.______..

erature (Celsius): 16.68
Units of concentration: MG/L- -. . . . . _ ...
Ionic strength:. 8..1C8 molalj FIXED
If specified, total carbonate concentration represents total inorganic carbon,
Do not automatically terB»in_afcft_if charge imbalance exceeds 38*
Precipitation TF allowed formal! solids in the thermodynaujic database and

the print option for solids is set to: 1
The maximum nuaber of iterations is: £8®
The aefchod used to compute activity coefficients is: Davies equation
Intermediate output file . " __ " _
Adsorption model: Diffuse Layer - . - . . . .
Maniber of adsorbing surface'sT'l - —.. . . . ....— _.. . _. . ...._. . . . .

630.00 0. 003 "0V 0130 81
153 4.850E+01 -3.64
463 E.4T0E+I31 -1.7& -
732 4. &4AE+03 -3.55 " ̂
330 1.526E-02' " -4..S£_.._
6i20 1.8S3E+84 -7.03
81 3 0. 00I3E-01 a. 00 "
812 S.720E-02 -3.42
311 6.803E-04 -5.03
30 3. 200E+00 -3. 93

£. 8S0E+00 -4. 33
7. 000E+00 -3. -39 . .

H£0 HflS BEEN INSERTED flS ft COMPONENT

33IS14S3 '- £0.6159 -0.5300
333 4. 333® " ' " 0."0"S3i3"

6 1
813 _0.0000 S.0000

3I£3331 =feO- - =•- - - - - - 3.0300 -8.9330 0.003 0.303-1.00 0.30 3.30 0.0300
3.00 3 1.000 81£ -1.303 330 -1.000 813 0/033 0 0.000 0 0.000 0

0.033 0 0.033 3 0.000 0 0.300 0 3.033 3 0.033 3

3.003 0 3.033 0 0.333 0
Jl23382 -feOH2+ 3.3000 7.2983 0.030 3.030 1.03 0.00 0.00 3.0000
3.30 3 1.300 31£ 1.303 330 1.330 313 3.030 3 3.303 0 0.030 0
3.030 0 0.000 0 0.0(33 0 0,000 3 0.000 0 0.3013 0

0. 303 0 0. 000 0 3. 033 3

113331 =FeO- 3.0030. -8.9300 0.303 0.030-1.03 3.00 3.00 3.0033
3.30 3 1.300 811 -1.300 330 -1.003 813 0.033 0 3.300 3 0.000 0
3.300 3 3.030 0 3.030 3 3.300 0 0.030 3 0.000 3

100 0 0.000 3 0.000 0

'i =FeQH2+ 0.0303 7.2930 • 3.303 0.000 1.33 0.00 0.00 3.0333
3,00 3 1.330 311 1.000 333 1.000 313 0.030 3 3.000 0 0.030 0
3.000 0 0.009 0 0.030 0 0.000 0 0.@00 3 0.000 0

0. 000 0 0. 000 0 0. 030 3 fl R 3 0 2 8 9 5
116033 =FeOPb+ 0,3000 4.7100 3.003 0.000 1.00 0.00 0.03 0.3000
3.03 5 i.300 811 .-1.330 333 1.303 313 1.003 600 1V~033 2 0.300 ®



0.800 0 8.000 0 0.008 0
26800 =faOPfa+ 0.0008 0.3000 0.300 0.S00 l.tfS 3.20 3.30 $
id® 5 i.eee 8i£ -i.see 33® i.see' 513"" 1,000 600 1.000" 2 0,000 a
\, 000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 8 0. 300 8

00 0 0. 000 0 0. 0013 3
30 =feOCa+ . ; 0.0003 -5.3580 8.803 8.808 1,00 3.00 8.33 8.8800

X80 4 "1.003 812 -i.~00~0 333 ~ T.~ aaaTSl 3" T..0W150 """ 8.0"00_~"0 ""3.000" 3
0. 003 3 8. 230 8 0". 303 0 " 0. 033 8~ 0. 000 0 3. 000 8

0. 8©"0 0 0.S03 "0 8." 000"" Q ~" "
111503 =FeOHCa++ 0,3330 4.9738 "1.033 3.000 £.03 0. 00 0,00 0,0000

1.00 3 1.800 811 i.300__I58 .£.1308 813 8/000 _ 3 " 0.000 0 8.080 0
8 3.300 8 8.003: "0""" ""£". 880""" "3 0."800 "0 0.083 8

8.088 8 8.803 8 8,800 ""0
.i!73£0 =FeS04- --—0.0800""" 7.7S08 8.888 8,808-1.88 0. 00 0. 00 0.8000
,0Q 5 1,300 311 , 1.J388 330 -i/0138 813 1,800 73£~ -1.000 £ 8.880 0
3.800 8 8.808 3 8.000 0 "8,003 "0 e."3i20 " 0 3.088 8

8.038 ""8 8,800 8 "0r88§™ ""0™ " • • - • • - • — — - -
i£73£8 =feS04- •-0.3000 7.7388 0.308 8.308-1.00 8.80 3.00 3.0803
.80 5 1.003 8i£ 1.380 333 -r.880 313 "1,000 73£ -1.000 £ 0.800 0
. 800 0 3. 030 0 0. 000 0 0. 300 0 3, 003 0 8. 000 0

0.000 0 3.000 8 0.883 3

117321 =FeOHS04-2 - 3.0300 0.7980 _0V 080 8. 0;00-£. 00 0. 00 0, 00 0.0000
.004 1.000811 -£.800:Bi3 1.300732 -i,"003 2~! " 0.0.00. 0 0.000 0
0. 880 0 0, 033 0 0, 000 0 3. 000 0 0. 000 0 0. 000 0

0. 303 0 8. 800 0 0, 000 0

=feQHS04-£ 3."8880 8,7930" 8. 080~ "~0. 330-£. 30 0. 03 0. 00 0,0000
4 1,000 81£ -£.308 313 1.003 732 -i/080 £ "0.800 0 0,080 0

8. 880 3 3. 830 8 0. 080 0 3. 000 0 0. 300 0 0. 000 0

0. 008 0 8. 088 0 - 0. 300 0

-IPUT DflTft BEFORE TYPE MODIFICflTIONS

ID NftME :-- TftCTiPITY GUESS " ""TOB " 6UE3_S flNflL TOTflL "
153 Ca+£ --. -•-----_— -2.S9i£-04" " -3.640 4. 853E+01
463 Mg-t-£"" - ----- _ i,733£-02" ' -1.763 £._498Et81
73£ S04-£ - ;- £.818̂ 0̂4 _ -3.550 4.644E+03_
33© H+i : ... - - --i.5i4E-05 _ -4. 3£0 l.
688 Pb+2 " " i.000E-07 " -7.888 1.853E+04
813 fiDSiPSI0 1. 000E-I-00 0. 000 8. 000E-01
8i£ ADS1TYP2 "" T3.S02E-04 " -3. 4£0 2. 7£0E-82
Sil flDSlTYPl 9.333E-8& -5.330 6.800E-04
38" fll+3 1.175E-04 -3.:930 3. £00E+00
£88 Fe+£ . ... .: 5._0i££-05 -4.380 £.e00E-»-00
478 Mn+2 iraSSÊ ^ " -3.890 7. 800E+00
1-43 C03-2 ^-- "^ -l."0"00E-*-00 ' 3.800 0.000E-81
£ H£0 — i. 800E+00 0.000 8.800E-01

ID_ NflME flNAL MQL ĈfiLĈ OL f̂lCTl"VI_Ŷ  "LOG ^ flCTVTY " " GflMMft NEW LOGK DIFF F
1_)8 Ca+2 4.850E+01 0.000E-81 2.291E-04 -3.64000 1.000000 0.0000 0. 000E-0

Mg+£ 2-490E+01L 8.800E-01 _l_738e-02 rl.7&i30=0 1.000t300 0.0300 0.033E-0I
304-2 - '-4.&44E+33 0. 000E-01 £. 818E-04 -3.55300 1.300000 3,8000 8. 888E-8.

330 H"hl 1.526E-82 0V800E-01 l,514E-05__ r4._8£000 i. 300008 4. 8£f30 8. 030E-0I
600 Pb+2 1.853E+04 0.300E-01 1.000E-07 -7.00008 1.000000 0.0008 S. 308E-8
813 flDSiPSI3 8. 030E-01 ""8. 088E-01 1.008E+80 _0.000_80 1.800000 0. 0008 0

812 ftDSlTYPS £.7£0E-82 0.000E-81 3. 802E-84 -3.42300 1.800030 0.8800 S.
Sll flDSlTYPl .- &.Se0£-04 8,000E-01 9_._333E-06 -5.03800 1.000000
30 fll*3 " 3- S38E+80 0. 0120E-31 1. 175E-J34 -3. 93380 1. 080000 (



£33 Fe+£~~~"~- -•"?'-' • ' T-̂ SrBUCE+ae 0.388E-01 5. 31£E-85 """" -4.30088 • 1.800888 8.3088 0.
478 Mn+£ ". "-" r .-.:— 7.-l3"00E+38 8.003E-e'l i,£SSE-04 -3.89000 i. 800000 3.3088 8.

C03-2 """" -0. 000E-B1 " 8. @0~i3E-01 i.ee0E+38 0.80838
H£0 " : 0V00SE-01 0. 030E-8I . i. 000E-*-0i3._ _.. 8... 30800 .

iHflRGE BflLflNCE: UNSPECIflTED

SUM OF CflTIONS= 1.884E-0i SUM OF ANIQNS = 9.899E-8£

PERCENT DIFFERENCE =:" -"3. ii£E+01 (flNIONS - CflTIQNS) / (ANIONS + CfiTIQNS)

flR302897



PC VERSION: MINTEQflE DATE OF^CALCULATIONS: 4-DEC-S9. TIME: 23:21:11

SRAMETERS OF THE COMPONENT MOST OUT OF BALANCE:
:TER NOME TOTAL MOL DIFF FXN ..LOG ACTVTY
3 ADSiTYPl . 6,380E-04 ' 5.448E-83 -5.83000
1 Al+3 --" 1.214E-84 1.931E-84 -4.93888
£ flDSlTYPl 6.880E-84 3.567E-8£ -7.03888
3 RDS1PSI0 £.£33E-82 -1.831E-01 -a.39513
4 flDSlPSIS 1.368E-0£ -l.£17E-81 -1..98783
5 flDSlPSI8 I,849E-8£ -5,78SE-8£ -1,76264
6 ADS1PSI3 8.315E-83 -£.3£9E-8£ -i..56914
7 3DS1PSI8 -7.016E-83 -7.6I£E-83 -1.4387£
3 flDSlPSia 6.399E-83 -1.425E-83 -1.35691
9 ADS1PS18: ""6.£5£E-83 -7.:036E-35 -1.33848
13 ADS1PSI8 6.844E-83 -1.717E-87 '-1.33753

8R302898



PC ."VERSION: MINTEQA2 DATE OF CALCULATIONS.: 4-DECriS9 TIME.: £0:21:34

ITERATIONS^ li: SOLID ANGLESITE PRECIPITATES"

R302899



PC VERSION: MINTEQA2 "DATE OF CALCULATIONS: 4-DEC-S9 TIME: £8:£i:36

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE: - -

iITEH . NAME " TOTAL MOL DIFF FXN LOG ACTVTY
U ADS1PSI0 6.244E-83 -1.565E-82 -1.33753
12 S04-2 ".. ̂ L...-.::.̂-"4̂.8.7_E-0£ 4. £33E-0£ -3.51833
13 SQ4-£ - -— -- — -4* £S7E-0£ -i. 7S9E-01 -4-. 51388
14 --S04-2-- ———————4.£07E-0£ £. £69£+88 -5.51883
15 RDS1TYP2 ' " ̂ -£77£0E-02 6,£51E-81 -1.67453
16 ADS1PSI0 - 5.84£E-8£ -4V749E-81- -3.11168
17 S04-£. ... - --. -4,£07E-8£ 1.84£E-01 -5.75383
18 ADS1PSI0 " 3.485E-22 -8.713E-0£ -£-.77136
19 ADS1PSI8 £. 874E-8£ -3-. 545E-8£ -£, 6£465
£8 ADS1PSI0 £.454E-8£ -1.415E-02 -£.-48819
£1- -ADS1PSI0 £.154E-8£ :-4. S£SE-83 -£.37565 "
£2 ADS1PSIS £.-086E-0£ -8.642E-84 -£.31451
£3 ADS1PSIJ3 . -1.976E-02 -£. 855E-35 -£. 38171
£4 ADS1PSI0 1.975E-S£" -3.845E-83 -2.-30I23 -

SR3029



PC VERSION: MINTEQfl2 : DATE OF CALCULATIONS: 4-DEC-89 TIME: £i3:£l:59

ITERATIONS= £5: SOLID DIASPORE PRECIPITATES "

flR30290l



PC VERSION: "MINTEQfi£ "DATE OF CALCULATIONS: 4-DEC-S9 TIME: "£0:££

^flSflMETERS OF THE COMPONENT MOST OUT OF BALANCE: "

•ITER NAME TOTAL MOL" DIFF FXN LOG ACTVTY
£5 S04-£ - • " • _ ". -4.£07E-0£ -£, 07IE-88 -5/80406

flR3029



PC "VERSION: MINTEQA'S " DATE OF CALCULATIONS: 4-DEC-B9 TIME: £0:££: 5

ITERATIONS= £6: ' SOLID CERRUSITE "PRECIPITATES"""

flR3029



PC 'VERSION: MINTEGflS DATE OF CALCULATIONS: 4-DEC-89 TIME: £S:££: 8

ARAtfETERS OF THE COMPONENT MOST OUT OF BALANCE: / _._._.._: . t, . : . : - :
:TER NAME TOTAL MQL DIFF FXN LOG ACTVTY " : ,..:
£6 ADS1PSI3 1.975E-32 -9.20IE-83 -£.3_T31£3
£7 ADS1TYP1 ,— -.-"-&. 880E-84" 3. 735E"-85 "-3, £1373
£8 flDSlTYPl 6.808E-84 -6.£34E-87 -8.£4083
£9 ADS1TYP1 6.833E-34 1.4£0E-18 -8.£3987

ID NAME -- -—flNflL.MOL CALC MOL- ACTIVITY LOG ACTVTY " GAMMA NEW LCGK DIFF F'
158 Cat£^ -=--- ' -1.239E-83 1, £39"E-83 4."548E-84 . -3,t-34£93~ 8.366533 8.4359 5.548E-1':
468 " flg+E - - ::"l".049E-03 "1.34SE-83 3.843E-84 -3.41536 8.366533 0.4359 8.03SE-3
311 ADS1TYP1 . 6.300E-84 5.756E-09" 5.756E-89 -8,£3987 1.300800 8.8800 -3.382E-1*
478 Mn+2. 1.305E-84 I.384E-844.781E-85 -4. 3£0""5£ 0.366533 8.4359 0.088E-0
£S® Fe+£ 5.133E-S5 5.-13_£E-85 1.88IE_-"85 " -4".7£=557 8.366533 8.4359 . 8.388E-8
313 fiD31PSI0 i.779E-8£" 6. i4"4E-"8""3 6V144E-83 " -£.£1153" 1.880800 0.30138 -S.247E-11.
3i£ ADSlTYPc: . . -".e.7"£i3Ê -0£ "3̂ 33"7E"-83 3,3i37E-83 -2y48tZi5l 1.-030888 " 0.8888
73£ ""S04-2 --"--""-;-̂ ---4/5S0E;:e5"".~770a2E-0&"2.567E-06" -5"."S98&4 " 8.3&6S33 " " 0,4359
38 Al+3 L:i.£T4£_-04 8.383E-87 8.679E-0S .. -7.0615£ 3. 104533 8.9887 8.888E-8
£ H20 5.6"58E-££ -&. 695E-0S 9.97&E-01 -8,88106 1.888803 8.8011 -1.626E-1

140 C03-£ 8.000E-0I £. S0"3E-n i. 027E-11 -18.988££ 8.366533 0.4359 8.008E-0
338 H+i - .. .1.558E-85 3.5&5E-02 1.514E-85 -4.3£800 8.778887 4.8£88 1.355E-Ei"
600 pb+£ - i ~ 9. 15&E-32 1.55£E-8£ 5.688E-03 -£. £4585 0.366533 8.4359 .8.388E-12

SPECIES: TYPE" "I,- COMPONENTS

ID NAME - " C A L C "MOL ACTIVITY "LOG ftCTVTY GAMMft NEW LOGK DH
158 Ca+£ . . 1.235E-83 0.8004540 -3.34£93 8.36"6533 3.436 8.000

Mg+£ : l."04"8E-03 8.0803843 - .--3.41536 0,366533 8.436 " 0.888
S04-£ . 7."2T3£E::0"& 0.2r0"800£6 -5.59064 3.366533. 3,436 . 8.008

473 Mn+£ -1.384E-04 8.0803478 -4.3£85£ .̂ 366533 0.436 8.888
680 Pb+£ -= -.1.5B££-0£ 0.0056079 "-£."£4585"" 0,366533 ' " 8.436 8.088
148 C03-£ J ---rT="srsa3E-Tl 3,0080000 -i3.988££ 8.366533 3.436 8,808
Sl£ ADS1TYP2 .3.307E-83 " 0.083387"4 """ -£."48851 "1.088080 3,880 ' 8.888
811 ADS1TYP1 5.756E-89 8.8008380 -8.£3987 1.880380 0.000 0.888
30 "Al+3 8.383E-07 0.0888001 ~-7.8&i5£ ̂  8̂ 184533 8.981 8.880
£88 Fe+£ 5, 13"£E-85 3. 0000188"" """. "-4. 7£557" "" 8. 366533 8. 436 8. 800

SPECIES: TYPE .II - COMPLEXES

ID. NAME "~"~CflLC MOL "ACtlVITY ~LOG ACTVTY GAMMA ' " NEW LQGK " DH
73£1 =feOHS04-£ 1.390E-83 8.̂ 8813899 -£.85703_ 1,008080 0.798 0.888
81401 H£C03 AQ 1 ."509E-0"4" 0.3801544 "-3. Si 137 "" 1. 0£3£93 " 16.807 -£.£47
873£0 HS04 - -3.850E-09 0.0000000 -8.5£346 0.778087 1.996 4.918
880£0 OH- 4.429E-10 0.8300000 -9.46£63 0.778387 -14.173 13.345
83308 MgOH + £.52£E-11 0.8003300 -10.70725 8.778087 -1£.83£ 15.935
81488 MgC03 AQ 3.237E-12" 3.0003880 -11.47989 1.323293 £.914 £.0£"£
01481 MgHC03-+ 2.i99E-88 0.08000̂ 9 -7-76673 8.778837 11.566 -£.438
87320 MgS04 AQ 1.601E-87 " 0,0000002 " -j-.6". 78573 " "l/0£3£93 £,£10 1.399
83380 CaOH + 4,766E-12 0.0003088 -11.4308Y 0._778887 -1£.798 14.535 " -̂
01408 CaHC03 + 1.377E-08 8.0000000" " -7.83543 " ~ 8.773087 11.425 1.798
01401 CaC03 A3 5.491E-12 8.0008000 -11.25038 1,023293 3,071 4.838
A~̂  CaS04 AQ £. 159E-07 0.0000802 _-&. 65581 1.8£3£93 2. £&S -1.478
03588 A1QH +£ 8.922E-88 8.0000000 " -7.4S54£~ 0,-366533 -4.887 11.899

AHOH)£ + 3.849E-08_0.8000880 -7.52364 3.778087 -9.991 0.000
A1COH)4 - £.438E-1£" 8.0808000 -11.72199 " 0.778887 -S3. S£7 44.068
A1S04 + £. 699E-10 8.8008880 -9.67784 8.778087 3.883 fl g-SQ̂  9 0 U
fll (S04)£ - • = •= 5.3J9E-14 3.0083308 -13.J8314 ..:0.778087 4.969. £.348
fllfOH)3 fiQ : 'S.TSSÊ eS 8/0800800" "̂ -8.60470:""l.0£3£93 -16.010 8.880
FaDM 4- :J. e.̂ g-F̂ i a a aflfflOaQa
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S873S3 FeS04 AQ ' 7.164E-89 3.0000388 -8.13434 i.0£3£93 £,171 3,£38
3833S£. FeOH£ AQ - 5.313E-I7 8.8300088 -16, £6467 ' :.8"£3£93 -£1.137 £3.565.
783330. MnDH + =- — _5. 14&E-M 8/̂ 8̂ 8808 -18.39754" 8.778887 -18.737 14.399
733301 Mn(OH)3 -1 2.7S8E-£5 8.W08008 -£4*66378" 0.778887 -34.691 8.880"
787328 MnSQ4 AQ 1.96£E-8S 8.0000008 -7.69727 1.8£3£93 £.£04 2.170
781408 MnHCQ3 + - • 3.884E-89 "3.0080000 "-S/5£S74 " ""0.778887 11.709 8.888

Pb(C03)£-£ -- 7.151E-14 8.0800088 -13.58149 _0.366533 11,876 3.888
PfaOH + 9.394E-06 3/8080873 -5.I36I1 " 0/7788S7 -7.681 8.800

883381 Pb£OH)£ AQ .'_'.:i- 832E-10 0.0088880 -9.72717' i.0£3£93 -17. 138 8.800
38330£- -Pb(OH)3 - _ 1.823E-16 3.8800880 -15.84823 '0.773087 -£7.951 0.800
803383 Pb£OH +3 -"— a..904E-86 ". 8.8000009 . -&/03ITB "0.104533 - -5.379 0.000
8873£0 PbS04 AQ 8,023E-06 3.888308£ -5,83569 i,8£3£93 £.743 8.880
883304 Pb3(OH)4+£ -' 3,-T15E-f£- 8.8808038 -11.98248 8.366533 -£4.887 £6.588
581481 PbC03 AQ - 9.9£5E-87" 8.0830018 -5". 993£7 1.0£3£93 7,238 0.888
383385 Pb(OH)4 -£ -• -5-S56£-£3 - J3. 8880888 -££.&SS29 0,366533 -39.263 8.888
887321 Pb(S04)£-£ : 3.8I7E-18 "8.0800080 "" -9.9563£"" 0.366533" 3.986 3.880
£i0148£ -PbHC03 +: " "~ "i. a"0̂ E-85 0.8088140 -4.853£7 8.778887 13.389 8,808
301488 HCD3 -: 5/168E-86 0.0088048 -5.39638 8.773887 18.521 -3.617
1£3301 =feO—•=-•=-- --- 4. I7SE-85 8.8008418 -4.37898 1.880088 -8.938 8.088
1£330£ =feOH£+ : " " 5,997E-J23 8.0859974 -£.£££84. . 1..388888 7. £98 8. S88
113381 =FeQ- 7. "272E-H 8.0833888 -18.13834 1.888008 -8.938 8,808
i 1333£ =FeOH£+ 1,0"44E-88 0.8800880 -7.98140 1.880808 7. £98 8.808
1I&880 =FeQPb+ 6.808E-84 0,0806380 -3.16758 1.888800 4.710 0.800
1£6880 =feOPb+ l,5£8E-3£ 8.0152004 -1.81814 1.880800 8.388 8.888

=faOCa> "" 8.&UE-10 0.8888"008 -9.36497 1.880008 -5.858 3.880
111508 =FeOHCa++ 9,£07E-1£ 3,0080800 -11,83586 1.800800 4.978 8.388
1173£8 =Fe3Q4- £.-19SE-89 8.8000888 -8. &579£ 1.008380 7.788 0.308
i£73£8 =feS04- l.£63E-83 r8.0"0i£63i" ". 1-2.39856 1.800008" 7.788 0.880
117321 =FeOHS04-£ -------£.: 419E-09 8.0838800 -8.61639 1.880008 3.793 0.000

SPECIES: TYPE III - FIXED SOLIDS

NAME _CALC MOL . .LOG.MGL NEW LOGK DH
£ . H£0 ". ""-"£..6"95E"-8£ " -1/5&9 8._0_0il" "3-800

J81483 C02 Cg) " -l,3"46E-8£ " ."-1.371"" £0/6£7""" """-"8/530" ' " " " :
338 H+l 3.565E-8£. , - -i.448 4.3S0 8.880

SPECIES: TYPE- IV -PRECIPITATED SOLIDS . . . =

ID NAME "̂"CA'LC "MQL " ̂LQG MOL NEW"LQGK DH """"" ~
)&0883 ANGLESITE 4.6S3E-82 " '""̂ 1̂.338" "" 7."836" -2.150
i23"08£ DIASPORE 1.2.85E-04 -3.919 .- -7.396 £4.633
J&0008 CERRUSITE - 1.329E-02 -1.877 13.£33 - -4/868

SPECIES: " TYPE V - DISSOLVED SOLIDS

ID NAME CALC MOL LOG MOL NEW LOGK DH
H5003 HUNTITE . 7;5&3E-£9 -£8.121 £9.4£I £5.768
146881 HYDRMAGNESIT 0.088E-01 -43.739 7.6-57 5£.£13
4&80£ MfiGNESITE 3.121E-87 -6.586 7.898 6.169
£83138 MELANTERITE 1.611E-88 -7.793 r 2.531 -£.8fe8
146803 NESQUEHONITE l.£34E-09 -8.989 . 5.498 5.789
i£3083 SIDERITE 5.£S4E-86 -5. £77 10.437 5.J3£8
47883 PYROCROITE -5-."615E-ll -10. £51 "-i"5."568 ££."598"

88 RHODOCHROSIT 1.148E-85 -4.943 18/366 £.879
W MNS04 i.£33E-13 -12.939 -£.998 15.480

15381 GYPSUM S.277E-05 -4.88£ 4/854 -0.£&1
60008 MASSICOT i.341E-86 -5.873 -13.£67 16.788
!&300i LITHARGE £. U8E-0& -5/674 -13.068 16.388
63002 PBO, .3H20 £.59iE-06 -5.586 -i£.9"8"8 8.088 J
68001 PB20C03 £.613E-86 -5.583 " 0.256 11.460
68008 LARNflKITE -5r0£8E-0i -0. £99 0.143 6.448



j- ttoucoLJ1* - - -~ =̂ ._ĵ r̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ Ŝ 3? _ _ _ _
S060802 PB4C3S04. . - 3. 168E-09 -8.499 -££.845 "35.873
5360882 PB302C03 - 9.395E-11 -13.827 -11.582 £6.430

GIBBSITE CO i.3a3£-02 . .. .. -1, 355. __ -,9.254 r 22. 88®
1360084 PB(OH)£ CO 8.8££E-8£ -1.05V" -8.447 ' 13.990
;068083 HYDCERRUSITE £."434E-8£ " -1.&14 17.468 8.000
1068835 PB£0(OH)£ 3.861E-i£ -11.413 " -£6.£88 0.000

PB4(OH)6S04 1.749E-07 -6.757 -£i._180 8.388
LIME 3.£S3E~£8"~ ""-£7". 484" ' -33.788 " "46. £65

;01580i PORTLANDITE -9.286E-18 -17.832 -23.327 30,690
WUSTITE .. 8.889E-08 -7.851 -i£. £15 £4.346

:0460(31 PERICLASE S.8£6Er17 -16,854 -££.£78 36. 135
HERCYNITE 7.--Sfl̂ E-i_0 " -9, 1£0 " ""-£S. S£7 ~ :7BT. 363

J846880 SPINEL 6.185E-1S -17.£89 -38.££6 _89.839
:803888 ALOH3(A) 2.75SE-04'" ; -3.559 -18.955 "~£7.845
883888 ALOHS04 , £/493E-85 ="-4.683 " ""3. £38 " 8.008
083001 flL4(OH)10S04 4.494E-09 -8.347 "-££.700 8.808
.310003 ANHYDRITE , 4.231E-85" '. -"4/377 "" " 4.557 3.769
1813808 ARAGONITE -8.547E-87 " -S.8&S "' 8.26.3 £.615
•346880 ART1NITE " "4.̂ £7"E-i9 " -18.J395 -10.£l~i £8.742
:303881 .BOEHMITE -- 1.66£E-8£"" ""-1/779 -9.176 "£8.138
,046083 BRUCITE .-- -— ~7. SI IE-IS -11.119 -17,341 "£5/840
;315801 CALCITE -1.255E-0_6 ""-5.981 3.433 £.585
1003800 Al£03 '- &; 513E-09 """"-8/186 -£2.988 8.080
;015002 DOLOMITE 1-22SE-12 -11.911 16.824 8.£93
.346008 EPSOMITE 1.536E-07 -6.814' £.£88 -£.8£0

SPECIES; TYPE VI --SPECIES NOT "CONSIDERED

ID NAME "CALC MOL"_ LOS~MOL ~NEW~LQBK DH
813 -ADS1PSI0 &.144E-03" " -£.£!£ 8.000" 0.000



PC VERSION: MINTEQfl£ ~ WTE OF CALCULATIONS: 4-DEC-S9 TIME: £0:££-;l&

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG dissolved and adsorbed species

188.8 PERCENT BOUND IN SPECIES #" "" 158 Ca+£

103.0 "PERCENT" BOUND "IN SPECIES # 460 Mg+£

188.8 PERCENT BOUND IN SPECIES #8116088 =FeOPb+

: - w i30/8""""—"PERCENT BOUND'ITT SPECIES #" '"470""" ~Mn~+2~ "

188/8- ' PERCENT BOUND" IN SPECIES # ';£88 FS+£" '
33/7 PERCENr~BQ"UN_D" "IN"SPECIES #ai£330£ =f eOH£+
3.3 - -PERCENT"BOUND" "IN SPECIES #3116880 =FeOPb+
85.4 " •'-' "PERCENT BOUND "IN SPECIES #S1£60C8 =feOPb+

12.£ PERCENT BOUND IN SPECIES 3 31£ ADS1TYP£
5.i PERCENT SOUND IN SPECIES #S1£73£1 =feOHS04-£
£2.8 PERCENT BOUND IN SPECIES #Si£338£ =.feQH£+
55.9 PERCENT BOUND IN SPECIES #8i£6308 =feQPb+
4.& PERCENT BOUND IN SPECIES #3i£73£8 =feS04-

— 5£. 1 " PERCENT BOUND IN SPECIES #8127321 -feCHS04-£
47.3- PERCENT SOUND IN SPECIES "#81£73£3 =feS04-

86.4 " PERCENT BOUND IN SPECIES # 38" 'Al+3'
9.3 PERCENT BOUND IN SPECIES # 383330 fllOH +£
4.8 " PERCENT BOUND IN SPECIES # 383381 A1(CH)£ +

5.1 PERCENT BOUND IN SPECIES #3116800 =FeOPb+
114,8 PERCENT BOUND IN SPECIES #8i£6880 =feOPb+

•"&&;£ ; ̂PERCENT. BOUND" l"N"""SPEC lES" #3381401 ' "H2C03 AQ
18.3 PERCENT BOUND IN SPECIES #688148£ PbHC03 +
£.9 PERCENT BOUND IN SPECIES #3381480 HC03 -

8.1 PERCENT BOUND IN SPECIES #8116808 =FeOPb+
181.9 PERCENT BOUND IN SPECIES #31£&080 =feOPb+

i'-i-- -49,3"̂  PERCENT BOUND IN SPECIES # 600 Pb+£~
£.£•' PERCENT BOUND IN SPECIES #8116008 =FeOPb+
48.3 PERCENT BOUND IN SPECIES #8i£6800 =feOPb+

— EQUILIBRATED MASS DISTRIBUTION

NAME DISSOLVED SORBED PRECIPITATED
MOL/KS PERCENT MOL/KG PERCENT MOL/KG PERCENT

£ . - 1.239E-83 180.0 8.703E-10" __3,8 .0.388E-01 8.0
g+£ " 1,849E-03 100.0 0/000E-81 0,8 0,388E-01 8.8

8 Mn+£ 1.385E-84 180.88.808E-S1 _ 0.0" 8.380E-01 8.0
3 Fe+£ 5". 133E-05 180̂ 0" 0.008E-81 _8._8"" 0.888E-0i „ 0.8

S04-2 - --- 1.543E-85 8.8 £. 653E-83 5.4" 4/683E-02 94.6
8 Al+3 9.687E-07 8L8 3.388E-01 8, .0 l.£85E-84 99. £

H£O """" 1.S47E-05" 0. 1 "_" 1.323E-02: ;;" 9'9.9 '' 0.80"0E-01 3,0
'""'''A''-"' - i. ̂  a. aPicTiF-gn___.a.m 1 -ĵ qcr-ra-s 00-7



4" —̂ 3T7" -8.~~oB2E-83 " 133~. 7 " ""
~l."557E-8£ "" 17.® 1.588E-02 17.3" 6/011E-0£ 6S.-&

;HARGE BALANCE: SPECIATED
SUM OF CATIONS = 5.793E-82 SUM OF ANIONS 4.184E-83
PERCENT DIFFERENCE = 8.677E+81 CftNIQNS - CATIONS)./(ANIQNS + CATIONS)

NQNCARBQNATE ALKALINITY = 8.088E-81
IONIC STRENGTH = : 1.088E-81"- " ------ -----

******* DIFFUSE LAYER ADSORPTION MODEL ******** . " - . - - " . - -

**** Paranieters For Adsorbent Number 1 ****
Electrostatic Variables: psi8 = 8.1£714£ sig8 ="0.236475

psib = 8.800008 sigb =8.888000
psid =-0.800000 sigd = 0.800888

Adsorbent Concentration (g/1): 12.188
Specific Surface Area (sq. meters/g^: 680.00

flR3029



PC VERSION: MINTEQAE ' .-"DfiTE OF CALCULATIONS: 4-DEC-S9". . TIME: £0:£a:17

aturation indices "and"""s"t"o"ic"hioaetry of all minerals

JD # NAME " -Sat. Index "" " Sfcoichioroetry (in parentheses) of each component
5808 ALQH3(A) " -3.559. _ .( -1.000) 30 ( 3.888") '£ :( -3.888)338
0 ALQHSQ4 -4.683 ( -1.888)338 ( 1.800) 30 ( -1.080)73£ ( 1.883) £

6803001 AL4(QH)10SQ4 -8.347 (-18.088)333 ( 4.808) 30 ( 1.080)732 ( 10.808) £
&815888" ANHYDRITE .. . -4.377 "( 1.800)150 ( 1.808)732
58i5"888 ARAGONITE - --- -6.868 ( 1.088)153 ( 1.880)148
5845080 ARTINITE . .-18.395' (.-£.888)338*1 " 2.8087460 ( 1.000)148 C 5.388) £
£883881 BOEHMITE "-.:"-i.779 ( -3.000)330" ( 1.380) 38 ( £.800) £
£046888 BRUCITE '— -1-1.119 < 1.808)460" ( "£."080) £ { -£.888)338
;8io031""CALCITE- .. : " -5.98r""" < 1.808)158 < 1.888)148
£083S0£ DIflSPQRE - - -8.833 ""( -3.088)338 < 1.888) 30 ( £.880) £
5815382 DOLOMITE " -11.911 ( 1.088)153 ( 1.088)468 ( £, 888)148
S04&000 EPSOMITE -&. 814 ( i..088)4&8 ( i.i280"J73£ .(" 7.800) £
£883033 GIBBSITE (C) . -1.359 C -3.388)333 ( 1.838) 38 ( 3.888) £
3883880 A1£03 ^~ ~ " -8. 13.6 ( £.80B)""38 ( 3.088) S" "C -6.800)333
&015301 SYPSUM -4.88£ t 1.888)158 ( 1,88"0)732 C £.388) '£
5815883 HUNTITE ". :- -£8. 1£1 C 3.388)468 "( 1.888)158 ( 4,880)148
5346881 HYDRMAGNESIT -43.739 ( 5.880)468 C 4.008)148 ( -£.830)338 < 6.838) £
5046882 MASNESITE " -6.506 < 1.808)463 < 1.838)143
&8£S308 MELANTERITE " -7.793 C 1.088)£88 C 1.080)732 ( 7.803) £
5846803 NESQUEHQNITE -8.989 ( - 1.088)463 ( t.000)140 ( 3.838) £ -
50£8800 SIDERITE -5. £77 ~ "< 1.800)280 ( 1,808)140
£847803 PYROCROITE -10.£51 ( -£,083)338 { 1.000)478 C £.088) £
5847000 RHODOCHROSIT -4.943 ( 1.008)478 ( i, 808)140
6047888 MNS04 . -l£/909 ( 1.830)470 ( i.883)73£
5068080 CERRUSITE -8.830 ( 1.808)600 ( 1.883)148

0 MASSICOT -5.873 -" ( -12.008)330 . < 1.008)603 ( 1.088) £
S801 LITHARGE -5̂ .674 ( -£,800)330 ( 1/080)60® ( 1,800) £

£ PBO, .3H£0 -5.586 ( -£,880)330 ( 1.888)688 ( 1.338) £
5868881 PB£OC03' .̂:. -5,583 ( -£.883)338 ( £.888)688 ( 1.888) £ ( 1.880)148
&8681380 LARNAKITE- " . -0T£99 . (. -£.888)338 ( £.388)600 ( 1.080) 73£ ( 1,888) £
6068001 PB30£S04 ..,-3.889 - .( -4.800)330 ( 3.080)608 ( 1.880)732 < £.888) £
&8&088£ PB403S04 -3.499'—"-"("•-&."0iZi"8T330 ( 4.030)680 C 1.800)732 C 3.8"80) £
5S&000£ PB302C03 ; - ---18.827 (-4.080)330 ( 3.880)680 ( 1.880)140 ( £.883) £
6068803"AN6LESITE :- , -0.808 ( 1.888)608 ( 1.800)732
£868804 PB(OH)£ (C) -1.054 ( -£.800>333 C 1.880)680 ( £.333) £
5868803 HYDCERRUSITE -1/614 ( -£.3"88)338 ( 3.033>&"00 ( £.888)148 ( £.880) £
£868005 PB£0(OH)£ . -il-413 - ( --4,088)338 ( £.800)680 ( 3.838) £
S0&0804 PB4(CH)6S04 -6.757 ( -6.088)338 ( 4.380)688 ( 1,800)73£ ('6.888) £
£015888 LIME --£7.484 (-£.080)338 ( 1.880)158 ( 1.880) £
£315881 PORTLANDITE -17.332 ( -£.388)338 ( 1.888)150 ( £.888) £
£0£8808 WUSTITE -7.851 ( -2.080)330 ( 3,947)288 ( 1.808) £
£846881 PERICLASE -16.854 (-£.308)338 ( 1.808)468 ( 1.800) £
38E8001 HERCYNITE -9.123 ( -8.800)330 ( 1.880)280. ( £.008) 38 ( 4,888) £
3S4&088 SPINEL . -17.209 . ( -8.888)330 ( 1.888)468 ( £.880) 38 ( 4.888) £

&R302909



PC VERSION: MINTEQA£ . DATE OF CALCULATIONS: 4-DEC-89 ' TIME: £8:£2:£8

£ "C&R BATTERY
iCSORPTION, pH=4.S£, pC0£=.8835, ION STR. =. 82, ALLOW ALL SOLIDS

perature (Celsius): 16.68
Units.of concent ratTon: MG/L
Ionic strength: 8. 3£0 rao.lal; FIXED
If specified, total carbonate concentration represents total inorganic carbon,
Do not automatically terminate- if charge imbalance exceeds 38%
Precipitation is allowed for all solids in the thermodynaaic database and

the print option for solids is set to: 1
The saxifflum number of "iterations, is: £88
The method used to compute activity coefficients is": Davies .equation
Intermediate output" file " . ~~ ----- = ~ • — - - _ •
Adsorption nodel: Diffuse Layer
Number* of adsorbing surfaces: i

12.108 688.88 8.800 8.883 81
1 5 8 4.S58E+81 -3.64 •-- - - = --:--..- ——:.r.--: -- = -_-:--: :.--_.___^:.--~- .

463 £. 498E-H21 -1.7& - -- - --
73£. 4.644E+83 -3.55 . - . . . ' i-_=_i___ ••--•- — =-.-•••-- =---•-•-
338 1.5H6E-8E -4.82 ~ .-" "" . ' • . _ . _ „ . . ... .: : ;"
688 1. S53E+04 —7;-88

. 8 1 3 0.380E-81 8.03 - . . - . . -
8i£ £. 7£8E-82 -3.42 "- -" .. ": v" ::_J . ; ̂  ..." • _.,_..:"
811 ,6.S83E-04 -5.03
38 3."2S8E-f-88 -3.93 . " . "...

«0 £. 883E+00 -4.38~
8 7.008E-f80 -3.89 . .. . .-..-• - ..__..._... .. ..

143 8.388E-01 8,80 - - - - - --..-

H20 HAS BEEN INSERTED AS A COMPONENT
3 £. .. ~:."" "V"-^ "-:"..""";. .."::v:".:r:...j. ....;" ...-.;.._..:.. ..."".".:-"
331.403 "" £8.6159 -8.5383

3 3 8 4.3£33 8.8883 " " " - - - - - - - - - • - -
6 1
813 " . 8.8880 0.8888

£ 12 --- _ ...."___ ,;..-__..._..._ --:- ._-":- -:-1 t- ._....-=-,.
123381 =feO- •= """r-"0V0388 -8.9338 3,800 0,300-1.00 0.80 0.08 8,8080
.88 3 1.800 31£ -1.080 330 -1.003 813 0.888 8 8.800 0 8.880 8
3.308 8 8.303 0 3.388 8 0.880 3 0.388 8 3.833 0

8.838 3 8.003 0 8.000 8
i£33®£ =feQH£+ 8.8888 7.2988 3.08® 8.803 1.00 8.88 8.03 8.8880
.80 3 1.S00 312 1.008 338 1.038 S13 8.880 3 0.088 8 0.388 8

8 8.800 0 0.888 8 8.830 8 0.088 8 3.088 8

8.888 3 3.033 0 3.830 0
113381 =FeO- •— 0.0308 -8.9388 8.808 0.080-1.08 3.38 8.33 3,0888
.83 3 1.883 811 -1.088 333 -1.003 813 3,830 0 8.088 0 0.008 0
•?. 880 0 8. 080 0 0. 808 0 3. 000 0 0. 000 0 0. 000 8

,0 8 3. 880 8 3. 088 0 " "
=FeOH£+ - 8.00"03 7.2908 "8.880 8.008 1,83 0.33 8.38 8.0388

.83 3 1.300 811 1.330 338 1.330 813 3.038 3 0.030 8 8.080 8
3.888 3 3.800 8 8.338 8 8.308 3 3.388 3 0.880 8

a p O H O Q I fl
3.080 0 0.808 8 8.338 3 . "
116000 =FeOPfa-*- -0.0000 4.7100 0.030 0;080 1.83 0.00 3,00 8.8803

1.000 313 1 . PllTtiTl AlTttTI 1 . ftlTltTl P \7i. i/tflfl iTI



U i tlt'tl f f. tHf<v O *.'• t't't1 t< <CJ« ft'*.'

. 000 0 8; 000 8 0, 803 8 -- ' . . .

& 15313" =feQPb+ (2,38<30 3.3000 8.880 0.880 1.80 0.38 0.88 0,
-\ 53 5 "1.088 812 -i. 038""338 1.800 813 1.808 &S8 1.300 " £ 8.888 3
8.880 ® 8.808 0 0.880 8 8.808 8 8.088 8 0.880 8

«8 8 0.380 0_ __8_-_0_®8_ 8
3 =feOCa+ "" "073W0"' -573580 8.888 8.308 1.88 8.08 0.33 0,3883

3.00 4 1,808 8i£ -T. 803 "338 17008 813 1.380 150 8.880 8 "8.888 3
. 800 8 8.000 0" " 3". 383 8 8.300 0 13. £88 0 0.808 8

8.888 "0 8.888 8 0.888 0
111580 =FeCHCa++ ..":".. 8.8888 4.9783 3.883 8.888 £.80 8.08 0.83 8.8888
,08 3 1.008 811 1.800 153 £7888 813 8.080 0 8.808 0 0.083 8
3.88"®" "8 13.888 ""0 """ 8.888 3 8.808 8 " 0,000 8 8.083 8

0.888 8 8.083 3 ' 07880. " 0" ~ "
1173£8 =FeSQ4--" ------- 8.8888 7.7880 3.080 0,803-1.08 8,88 8.08 3.8880
.OS 5 1.88"0""8il ,1.008 333 -1.888 813" 1.888 73£" -1.883 £ 8.088 8
3.888 3 "8.083 8 8,080 8 ' 8.880 8 8.888 8 8.880 8

0,838 8 8.088 8 8.838 8
I£73£3 =feS04- =• -0.0083 7.7888 8,088 0.880-1.00 8.80 8,88 8.8880
.30 5 1.838 8i£ 1.800 333 -1.088 813 1,880 73£ -1.838 £ 3.338 0
8.880 3 8.808 8 3. S03" 8 3.088 8 8.380 8 8.038 8

8.800 0 07303 "8 8,883 3
117321 =FeOHS04-£ "870880 8.7988 0.880 0.880-£. 88 3.88 8.30 8,8800
.80 4 1.883 811 , -£.883 313 1.333 73£ -1.883 £ . _0.803 3 0.033 8
0.333 3 8.880 0 0,088 8 8.888 0 8,888 8 3.000 3

3.880 8 8.388 8 8.388 8
=feOHS04-£ —0.8888 8.7930 3.888 0,000-2.80 8.80 0.03 0.8880
1.830 812 -£.008 813 1.888 73£ -1,380 £ .0.880 8 8.380 0

8.808 8 0,383 8 8.088 8 8.888 8 8.888 8 0.033 8

0.838 0 87808 3 0.808 8

MPUT DATA BEFORE TYPE MODIFICATIONS . "

ID NAME .-...ACTIVITY GUESS LOG GUESS ANAL TOTAL
150 Ca+£ -": - - - - - - -.. .:£.E91E-84 """ " "~-3. 648" 4. 858E+81
460 Mg+£ "-— —---"-_. r-=-l,_73QE-02 -1.768 2.498E+31
73£ S04-£_ =". 2.81SE-04 . _ .-37558"" 47&44£+83
338 H+l 1.514E-85 -4.8£8 1.5£6E-3£
680 Pb+£~ ••'..' '-'•- """"̂ 1.008£-37 —7.880 1.853E+04
813' ADS1PSI8 1.003E+08 0.383 3.800E-31
812 "ADS1TYP2 ... ~ 37882E-04 -3.4£0 £.7£8£-0£
311 ADS1TYP1 9.333E-3& -5,838"_ &.880E-04
30 Al+3 "" " - "i.175E-04 " -3."930 ~ 37£00E+88 "
£83 Fe+£ -5.0i£E-85 -4.388 "£,800E+88
470 Mn+£ ---—.-. - - .-_l.£88E-34 -3.390 7.883E+00
148 C03-£ - - - - i7̂ 8@E+00 " 8.830 0.800E-01
£ H£0 i;008E+00 8̂  880 0.030E-01

ID
153
^̂ 3
P̂*£
330
683
813
8i£
an
38

NAME
Ca+£
Mg+£
SQ4-£
H+i
Pb+£
ADSIPSIQ
ADS1TYP2
ADSiTYPi
Al+3-

ANAL MQL
4.
£.

——4;
1,
1.
@.
£.
6,
<3.

858E+0i
490E+81
S4-4E+T33
52&E-82
853E+04
00SE-01
7£3E-8£
838E-84
£00£+~00

CALC MOL
3. 808E-31
0.388E-01
0. 088E-81
8. 880E-01
0,008E-0i

0.000E-31

8. 080E-31
3. 030E-81
0. 088E-0I

2.
1.
£.
i.
i.
1.
3.
9,
1.

ACTIVITY
£9 IE-84
73SE-02
813E-84
514E-35
088E-87
088E+08
88£E-84
333E-86
175E-84

LOG flCTVTY
-3.
-1.
-3.
-4.
-7.
8.
-3.
*"*2»

~~&m

64800
76308
55033
32803
08000
00003

4£088
03803

93830

GAMMA
1 . 000388
1 . 380303
1 . 000000

1 . 080008
1.008883
1.808833
i . 030008
1.886000
1.008300

NEW LGGK
8. 8333
8. 0800

0. 0000
4. S£88
8. 8888
8. 0383
8. 8888
0. 8030

8. &20I3

DIFF F
8. 888E-8
0. 880E-8
3. 030E-8
8. 03i3E-<3
8. 1280E-0
8. 88GE-i3
0, 003E-8

. !3.>3i2SE-!a
S. eiCSE-iS



478 Mn+£ : V -'=-7-,: 883E+80 8.3&0E-01 1. 288E-04 " '_ -3; 39800: "l. 300080" "0.8088 3. S80E-8 I
148 COj-2" :- .. . "S. 0"8"0E-81 3.8"88E-01 i, 0"80E+88 * 8.00080" 1.808888 3.8808 0. OC0E-6

£ Vi£Q ._ ". .___.._ 2H300E-2U 0.800E-01 1.3J20E+88 0, S(

CHARGE BALANCE: UNSPECIATED
SUM Or CATIONS= 1.884E-0i SUM OF ANIONS = 9.S99E-02 " ,
PERCENT DIFFERENCE = 3.112E+81 (ANIONS - CATIONS)/(ANIONS + CATIONS)

HR3Q29I2



VERSION: MINTEQA£ ' DATE OF CALCULATIONS: 4-DEC-S9 TIME: £0:23:10

= PlRAM£TERS"OF THE COMPONENT MOST "OUT OF BALANCE:

TER NAME tOTflL" _MOL " DIFF FXN LOG "ACTVTY"
8 ADS1TYP1 6,3801-04 57448E-83 _-5.83880
i Ca+£ .., '-i.£39E-J2i3 " "1. i£5E-0£ ^̂ £,44951̂
£ ADS1TYP1 . 6.8"0"3E"-8"4 3,393E-8£ "-7-. 83000
3" ADS1PSI3 " "67£3iE-83 -4"7"9.78E-0£ " -2.88£37
4 ADS1TYP2 - . . . i-£V7£-3E-0£ 3.64££-8£ -3.53393
51 : ADS1PSI0 '3.638E-03 -4.557E-03 -1.54938"
6 ADS1PSI8 3.432E-03 -71304_E-04 _ -1.-58333""
7 - ADS1PSI3 _ _" _ 37394E-83 -T7"5S6E-i2S -1.494£3 "
8 ADS1PSI0 " ~ " 3.393E-83 =-1.841E-08 "-1.49401

flR3029!3



PC VERSION: MINTEQft£ DATE CF CALCULATIONS: 4-DEC-6S.. TIME: 28:23:,1

:TERATIDNS= -9: SOLID ANGLES ITE ""PRECIPITATES -.": ._"

flR3029U



:C. VERSION: MINTEQA£ -DATE OF CALCULATIONS: 4-DEC-39 TIME: £8:£3:31

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

:TER NAME - TOTAL MOL DIFF FXN~ LOG" ACfvTY
9 ADS1PSI8 3.393E-33 -i.522E-82 -1.49..48I
18 S04-£ :-4.£07E-3£ "7.744E-0£ -3.63£56
11 SQ4-£ -4.E07E-82 1.443E+88 -4.63£56
12 - ADSiTYP£ . £77£l3E-8£ 5."374"E-01 -i..47636
13 SQ4-£ ' ' "-• -"4". £07E-8£ S.;0"99E-0£. -5.98622"
14 ADS1PSI0 "i.3£8E-82 :-5.677E-3£" -£v92953
15 " flDSlPSI8 i.574E-8"£ -£. 123E-8E -£.38889
16 ADS1P9I© 1.394E-82 -6,S74E-83 -£.69467
17 ADSiPSI0 i.£9SE-8£ .-17343E-03 -£.63333.
13 ADS1PSI8 l,£7_4E-0£ "-6,9_14E-85 -£.61723
15 RDS1PSI0 " 1. £73Ê 8£ ""-1786 IE-87 "" -'£. &1634

-

3R3029I5



PC VERSION: ""MINTEQflE ,-DATE_QF CALCULATIONS: 4-DEC-89 TIME: £8:23:58

ITERATIONS= £8: SOLID DIASPORE: ' PRECIPITATES' - - --

3R3029I6



:'C~ ""VERSION: "MINTEQP2 DATE OF CALCULATIONS: " 4-DEC-S9"" TIME: £8;£3;5£

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE: "

;TER NAME TOTAL MOL DIFF FXN LOG ACTVTY
£3 S04"-£ - - --4.£37E-8£ -£;.573E-8S -6."84337

flR3029i7



PC VERSION: MINT£12A£"". ="DAt£rQK CALC~ULATTdNSf "4-DETC-S9 ' TIME.' 28:23:5&

ITERATIONS^ -£1: SOLID CERRUSITE """-PREClPiTRTES"

flR3029!8



PC VERSION: MINTEDA2 DATE DF CALCULATIONS: 4-DEC-S9 "TIME: £0:23:59

•ARAMETERS OF" THE COMPONENT MOST OUT OF BALANCE:

_ITER NAME T; ;i TOTAL MOL ". .DTFFTXN LOG" "ACTVTY
i . fiDS!PSI3 1.273E-02 -£.54®£-8£ -£.61634 :

£21"." ADSIPSI0 - " 1.015E-8£ -3.977E-03 . -2-; 4£898 .
£3" - flDS!PSI0 9.653E-83 -1.895E-83 -£737763
£4 ADS1PSI0 9.51£E-03 -3.368E-85 ' "-̂ -36497 " '~' ' "
£5~ ADSIPSI8 9.507E-03 -5. 10£E-88 " ~ -£. 3645£ " -^

ID NAME . "ANAL MOL CALC MOL ACTIVITY LOG ACTVTY "' BAMMA NEW LGGK DIFF F
158 Ca+"£ "~ =~ ":-l..£3"3-£-03. 1.239E-03 7.126E-04 -3714716 " 0.575368 8.£43"! -9. 145E-1
468 Mg+2 " ~-~- ":T7~049E-~8"3 1.848E-03 6.831E-84 " "-3,:£1958 " 8.575368 3. £401 8.3S8E-0
811 RDS1TYP1, 6.880EH24" S. 187E-09 S._187E-09" -8.03689 ' 1.080808 8.8883 -3.399E-1
470 Mn+2 . _-.:i730~5E-0V "1.384E-04 77583E-85 -4.1*2474 S"7575360 Na. 2481 ~ 0.
£S8 Fe+2 ='-V - "•~"̂ .-i33E-05_ 5..132E-05 £7953£-®5* " -4.52978 ' 8,575368 S. £431 0.
313 "3DS1PSI0 97.5_i"7E-g3"" 4'. 3£8E~83 4,"3£0E-83 """-£.36452 1.8008"8"8 8.8308 -9.437£-i-
Sl£ ADS1TYP2 •"••". 2."7E8E-0£ 3:932E-83 3.93£E-83 . -£. 4053.8. . 1.008888 8.0888 3.88CE-0
732 S04-£ ':- - ."-" 4," 958E-0S 4.46IE-86 2.567E-06 "-5.59864 8,575363 3. £"431 8.8G8E-3
38 Al+3 - - ,".a,£i4E-©4 ' .3.018E-87 3.679E-03 -7,0&15S 8.288313 8.5481 8.088E"-8
£ H20 5.65~8E-££ -3.£59E-i3£ 9.976E-81 -8.88136 1-888008 8.8811 -£. 843E-1

148 C03-2 - --8.388E-01 1.736E-11 1.827E-11 -10.988"££ 8.575360 8. £431 3.888E-8
338 H+l i. 558E-05 5.522E-02 i. 514E-05 -4.-8£883 8,870933 4.8283 8.888E-8
608 Pb+£- -'J - -:9,X5.&E-8£" .9.686E-03 "5'. &3'SE-03 " -£.£4585" 0.575360 3,2401 0.888E-0

SPECIES: TYPE I - COMPONENTS

ID NAME . _ CALC MOL. ACTIVITY _ LOG ftCTVTY GAMMA NEW LOGK DH
«58 Ca+£ ..... JI'—- r.£33.Ê ZI3" 0.800Ti£6 " -3vl47"l&^"" 07575368 0_. £48 8.808

J8 Mg+£ - 1". 0:4SE-83 8.3806831 "" " -3. £1958" 07575368" " 3. £48 8. 080
73£ SQ4-£ . - - --4.4&re-06~ 0.0080026 -5.59864 "0.575368 8. £40 " 8.880
478 Mn+£ : --- -1.384E-04 "8,"88iZi0758" -4. 12474" 0.575368 ' 8. £48 0,388
608 Pb+£ 9738&E-83 Q. 0356879 -£.£4585 3.575360 0-£̂ .0"" 3.888
148 C03-£ - --,--li,_"7.S6"E"-il 8.8880088 -18.988££ " 0,575368 8. £48 " ""0.800
Si£ ADS1TYP"£ " " 3.93£E-83 3,8839321 -2.48538 1.883383 3.008 0.083
811 ADS1TYP1 "87T37E-09 8.000"080"8" " -8.88689 """ T7088J308 8. "883 ' S. 888
33 Al+3 ... — --37010E-87 "8.0080_001 ' "-7.36152 "0_.£8S313 8.548 8.8S8

£38 Fe+£ ..__.._. :̂ .B71'3£E-05" 8.8088295"" '-4.5£'f78 " '""0757536(3 " 8. £48 8.0128

SPECIES: TYPE II --COMPLEXES " = . , . - -

ID NAME " CALC MOL - ACTIVITY LOG ACTVTY GAMMA NEW LOGK DH
127321 =feQHSG4-£ .3.343E-03 0.80334£5 -£.47592 1.830880 8.798 8,838
301481 H£C03 flQ " 1,537E-84 870801544 -3.31137 1,884616 16.815 -2.247
387320 HS04 - - - - - — = 3.448E-89 8.8800030 -8.5£346 0."873933. 1.947 4.918
3080£8 OH- — ---= --3.957E-18 8.8000888 -9.46£63 3.873933 -14. £££ 13.345
303308 MgOH + - 3.536E-.il 3.8008888 -10.51147 0.878933 -1£.851 15.935
331408 MgC03 AQ 5.I75E-12 0.8008880 -11.28410 1.884616 2.922 2.822
01481 MgHC03 + " 3,884E-8S 8.8800880 -7.57895 3.870933 11.517 -£.438
07320 MgSQ4 AQ £,559E-87 3.3880803 -6.58995. 1.804616 £,£18 1.399
583300 CaOH + 6.683E-l£ 3.8008000 -11.23587 0.378933 -I£.847 14.535
581430 CaHCOS "+" £76"3£E-88 8.8833038 -7.63965 8.878933 - 11.376 1.798

k31 CaC03 AQ B.778E-12_ 8.3038088 -11.05468 1.884616 3.379 4.838
£8 CaS04 AQ "~ 37?5"iE-87~"l3.8388003 -6.46083 1.8.84616 £.276 1.478

383308 A10H +£- — 5r634E-88 070038000 -7.48542 0.575368 -5.803 11.399
.83301 Al(OH)£ + . =.3. 439E-8S 3.8880003 -7.5£364 8.878933 -18.040 0.888
I83302 AKOH>4 - -£. 178E-12 0". 80800_00 -11.72199 8.870933 -£3,876 44, M o n
8̂7320 A1S04 + ."..£,-4ilE-;L0 0700TO088 -9.&77S4" 0".""a70933~ =' 3.834 fl M 2b8 £ J

187321 fil (304)2'-'- -.-.-.- :-C 752H-i.4" 0.8880000 -13._"3fl3I4_... ~:̂ :0.a78933. " 4-.9££ ~"" 2.S43
fll(DH)3AQ 2.473E-09 3.8308800 " -8.68478 17004616 -16.002 0.888



^ECIES: TYPE III .-.'"FIXED SOLIDSkE

NAME - -:-. CALC MOL LOG MCL NEW LOGK " " DH
£ H£0 " ." _-3T̂ 59E-8£""__ "-1.437 " 07001 7 '"8/080"

331483 CQ2 (g) " " "̂-£, 442E-82 " -1.612 £8.6£7 -0.~530
338 H+l 5.5££E~-0£ '. """ -""-i".£5S : 4.823 87888

SPECIES:" TYPE IV - PRECIPITATED SOLIDS - """ -," --

ID NAME - CALC" "MOL " ",. LOG MQL NEW LOSK .DH
3 ANGLESITE 4,488E-82 '"_-!.357 " 7.B3& " -£.158

38388£ "DIASPORE" î.̂ l8E-84 ^-3.917" -7.396" 24.638
560080 CERRUSITE --- 2.4£5E-3£ -1.615 - 13.£33"T -4.868

FeOH3 "-i ""£;7r2̂ E-££"""3.000T0300 " -£l7716S"l 87S70933" -31 .""534 33.388
FeS04 AQ " "r,T45"E-88 8.0305000 ' -7.339%' 1.W4616 " £." 179 " " 3. £33
FeOH£ AQ B.494E-17- 8.0803800 "-16706355 1.384616 -21.179 23.5b5
MnCH + : •"" -: "-7YS15E-H 0.8800800 -18.£8176 " 8."878933 -10.536 ~14.39~9~
Mn (DH) 3 -i 3.989E-£5 •0..0008000 -24.4679£ 8.8.73933 -34.740 3.0S0
MnS04 AQ 3._13_7E-88 8.8800888 •~7j"50.1A? " " !•_• *10.4616 £.£12 £.178
MnHCD3 + 5:.334E-09 " 0.00" 00088 " " -8733296 r 8.870933 " 11.668 8.800
Pb (C03.)2-£ -: - - - 4.556E-14 3. 88"0!3000 -13.58149 8.575368 18. 880 3. 88iff
PbOH + S7393E-06 " 0.0000073 7-5. 13611" """ 8. 8~78933 " -7.650 0.888
Pb(GH)"a AQ " 1.866E-ra 078308888 '-9,72717 ' 11004616 -17.122 8.888
Pb(OH)3 - : -1.62SE-I6 070030"008" "" -15"7S4S£3"' 8.878933 -£3.388 8.000
Pb£OH +3 3.££BÊ 0~6 0.8000809 -6..33115" 0/288313 -5. S£0 8.888
PbS04 AQ " a.T7"2"E-2i& "0.00̂ 0888" "-5.88569 1.004616 " " £.748 8.080
Pb3(OH)4+2 _• ~ " 2. 17&E-12 8."0300888 -1.1.90S48" ""07575368 - -24. £83 26.508"
P'bCOS AQ _1.0IlE-8&_ 0/8038310 "-5.99327 "i-804616 7. £33 -8.800
Pb(OH)4 -£ : —-3:73.0£-23 7̂0800880"" -££.."&&a29 0.575360 -39.459 8.888'
Pb(S04)£-2 rr9££E-18"~0.0830000 ' "-9.95632 0."575368 "" 3,718 8.888
PbHC03 +" ' 1.&T0E-05 "3.8000140 -4.353£7" _S. 373933 " 13. £60 8.008
HC03.- -"--"' 47&T0E-86 8". 80130040 -5". 39638 "0. S70933 ' 18,472 ""-3.617:
=feO- " - _ "77B_65E-05" " 8,8'8007_87_ "-4.15356. "1.80"8"808 -8.938 8.8i2i3
=feOH£+ .̂  5.Ff3E.-03" 8.0850131 "-£.£9939" " 1.008080 7."298 " 8.000
=FeO- -..-. :i.471E-10 8.0880800 -9.83237" l.'0'0̂000 -8,930 3.8®8
=FeOH£+ """ " "" _" I. 044E-83 8. 8088880 -7. 9S"i48 1. 800000_ 7. £90 0. 333
=FeOPb+ 6. S33E-04 "8"; 8086300 -3.16751" 1.800000" 4.713 8.883
=feQPb+ -1.271E-02 8.01S785S -l.S_9688 _l._8j38000 8.308 3.808

1588 =feOCa+ i. 130E-09 8. "0880800" "/ -87947"85 1,000800 -5.858 3.880
111-538 =FeOHCa++" 17-U&E-11 8,38888801 "" -18.99387 ' 1.000380 4". 970" 8.088
117328 =FeS04- : 4.447E-89 0780801380" -8.35195 1,008808 7,788 8.800
127328 =feS04- - - - -£_136E-S3" 8.0021353 -£,67844 1.088800 7.7S3 3.383
117321 . =FeOHS04-£ . &.̂ 59E-09" "0.0008880 " -8. 15743 l-.008'088 3,798 8.000

SPECIES: TYPE "V - DISSOLVED SOLIDS"

NAME CALC MOL LOG MOL NEW LQGK DH
HUNTITE 4.59t3E-£8 -£7̂ -338" £9~4£i " £5,7&3
HYDRMflGNESIT 0"70B0£-_01 " -4£."76i 7.657" J5£.£10
MAGNESITE -4.899E-87 -6.310 7,898 6.169
MELANTERITE £.529E-38 -7.597 £.531 -£.860
NESGUEHONITE . 1.936E-09 -8.713 5. 498. 5.789
SIDERITE ""8.B4£-"06 -5.CS1_ 10.437 57328
PYROCROITE 8.8i3E-lI -13."055 -15.568 ~ 2£. 590
RHODOCHROS2T 1.790E-85 -4.747 18.366 2.379
MNSG4 1.935E-13 -1£. 713 -£.998 15.483

15881 GYPSUM 1.299E-84 -3.886 4." 854 -0 £61
60008 MASSICOT 1.341E-86 -5.873 -13.267 16.788 « D Q 0 9 Q 9 0
68301 LITHARGE 2. U3E-0& -5.674 -i_3._0&8 "" 16.383 A H O U C tS C U
60002 PBO, ..3H20 2.S.91E-06 " "-575S6 " -12.9S0 "0.'080
6Q002 PB2QCQ3 " 2.613E-86 ""-5.583 0.£56 11.460



PE3Q2S0.4 . l.̂ ;9.£E-04 "" -3.639 -10.341""' £0.750"
PB4C3S04 " 3. 168E-89 """"":-3."49"9 -££.845 ""357070

58688132 . PB3Q2C03 -9.395E-11 .- .- -IS. 827 -11.532 56.430
-383383" " GIBBSITE (C) "1. 3S3E-̂ =: "̂  1.859~T~:-9"."£54" ' £2. "338
i868084 PB<OH)£ (C) " 8.S22E-02 -i.854 " -8.447 13.990
-i!2io8083 HYDCERRUSITE 2.434E-82 .. -1.614 17.468 8.038

PB£0(OH)2 --3.861E-12 -11.413 -26". £00 !" 3.888
PB4(OH)6S04 1.749E-87 -6.757 -21, 180" 8.888

2815038 LIME . - 5.149E-2S "27.288" " -33.788 ~4&.£65
PORTLANDITE 1.4576-17 . -16.836 -£3.3£7 "30.690
WUSTITE 1.36£E-8"7 -6.366 -12. £15 "24.846'

:846001 PERICLASE :- -"" l.r3B5E-16 -15.858 _-££-278 36. 135
828801 HERCYNITE * --. 1-19IE-89 : . " -3. 924 "v:" -S3."827" "78.368
,'346388 SPINEL 9.7.S7E-13 . -17.813 _"-33".£26 :" 39.839
.'503088 fiLDHoffl) 2.758E-04 - "-3.-"559"""~ -18. S55" " 27.845"
©83888 ALOHS04 ' " " 2."49"3E-85" -47683 "." 3.238 " 8.800
>30j081 AL4(CH)18S04 4.494E-39 ~3A347 2̂2.788 "0.038
.315388 ANHYDRITE " 6.594E-85 " "-47181 -- 4.557 3.769
;0i5"080 ARAGONITE" :" "I". 342E-86 -5". 872 "" : • 8."£S3"" "- " 2. 615

ARTINITE . -, 9,"3£iE=.i3 "."-18.88(3 "-18."£U"" "-28.742
LI303881 SOEHMZTE . -' .1.76&2E-32" " -1.779"" " -9._17"6 '""23. 130_
:046808 BRUCITE 1.195E.-T1 " ""-"-10.923 _ -17.341 " " £5.848
5015-031. CALCITE 1 v: 1.9T0E-06 -5."706'""" " 3,438 £.535
883808 AI203 " 675I3E-09" -8.186 -££. 988 _ _ 3.088
i01583£ DOLOMITE '"/3.. 825E-12 " -Ii,-5i9 " T&78£4 "="r""l. £90
346008 EPSOMITE ""£. 4nE-"87 ~" -6.618 2.203 " -2̂ 620"

SPECIES: " TYPE VI - SPECIES NOT CONSIDERED

D NAME CALC MOL "="L"DS MOL NEW LOGK "" DH
813 AD31PSI0 4.320E-83 -£.365 : V8.003"' 8.388

flR30292



PC VERSION: MINTEQA£ DATE OF CALCULATIONS: 4-DECrb? TIME: 28:£4; 7

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG " dissolved and adsorbed species

103.0 PERCENT BOUND IN SPECIES" # 158 Ca+£

-100.0; "~ .PERCENT _BGUND_ IN ̂ SPECIES # 460 _Mg+£

130.3 PERCENT BOUND IN SPECIES "4*8116880 ~__=FeQPb+ _

.1.00. 8.. ... PERCENT BOUND .__IN SPECIES # 478 Mn+2

.- 10.8,8_" _.;..._" PERCENT _BOUND. IN SPECIES 41 : £38 '

52." 7" ""^PERCENT BOUND IN SPECIES #8123302 =feOH£+
772 - . P.ERC_E$T__BQLJND IN SPECIES ft8ii&880 =FeOPb+

133.6 •- PERCENT BOUND IN SPECIES " ftS 126008 =feOPb+

.-r4T5 •"-̂ PERCENT BOUND IN SPECIES # - :3I£ ADS1TYP2
12.3 PERCENT 3CUND IN SPECIES #3127321 .=feOHS04-£
18.4 PERCENT BOUND IN SPECIES #81£338£ =feOH£+
46.7 PERCENT BOUND IN SPECIES #8126000 =feOPb+
7.9 PERCENT BOUND IN SPECIES #3i£73£0 =feS04-

: 68.9 PE.RCEMT BOUND IN SPECIES #31£732i =feOHSQ4-2
38.9 PERCENT BOUND IN SPECIES #Si273£0 =feSD4~

: 7S.£ PERCENT BOUND IN SPECIES # 38 Al+3
14.4 PERCENT BOUND IN SPECIES #-383338 A1QH +2
3.7 PERCENT BOUND IN SPECIES # 383381 AICQH)£ +

8.6 PERCENT BOUND IN SPECIES #8116808 =FeOPb+
168.4 PERCENT BOUND IN SPECIES #ai£6308 =fe"OPb+

"-"87.6" PERCENT BOUND IN SPECIES #3381481 H2C03 AQ
9.2". PERCENT BOUND IN SPECIES #6831482 PbHCOS +
£.6 PERCENT BOUND IN SPECIES #3331438 HC03 -

!..£ PERCENT BOUND. IN SPECIES #8123301 =feO-
il.3 PERCENT BOUND IN SPECIES #8116383 =FeOPb+

£12.1 ....PERCENT BOUND IN SPECIES #81£6808 =feOPb+

-42.4 r̂ 7PERCENT. BOUND IN SPE.CIES # 583 Pb+£
£.9 PERCENT BOUND IN SPECIES #8116880 =FeOPb+

54.5 PERCENT BOUND IN SPECIES #8126883 =feQPb+

EQUILIBRATED MASS DISTRIBUTION

NAME . DISSOLVED SORBED PRECIPITATED
MOL/KG PERCENT MOL/KG PERCENT MOL/KG PERCENT

1.239E-03 18"8,0 " 1. 143E-89 3.0 3.880E-01 8.8
--1.049E-33 103.8 0.880E-01 3.8 8.380E-01 0.0
1.285E-84 108,0 0.388E-31 8.8 "8.880E-81 0.8
5. 133E-85 108.3 3.883E-01 0.0 8.880E-01 0.0 3R302922
1.-328E-05 8.0 5.47SE-33 11.1 4.480E-82 88.9
3i""950E-07 0.3 3.000E-31 0.B " I. £ ICE-84 99.7

'______i. iT&F-a^____a. 1 "7. qa7F-gi.7.... QQ_ g a. piiTiiTtF-tTii « 171 __



"1.755E-84 " .--T2-...7: £. 0_80E-01 _j3.0 2.4£5E-02 93. 3
3. 1.64E-2I4". __"-3.3 "-:-6v307E-03 '185,3 . 8.000E-01" 8.8
"9~.926c=®3 18.8""""l.*339E-0£ 14."6 ' 6."825E-82 " 74.5

CHARGE BALANCE: SPECIATED

SUM OF CATIONS = 4.316E-32-SUM OF ANICNS 8.935E-83 .

PERCENT DIFFERENCE = - 6.579E"+0i (fiNIONS -.CATIONS) / (ANIONS + CATIONS)

NDNCARBONATE ALKALINITY = 8.880E-81

IONIC STRENGTH = : 2.008E-82 . ., ; " ; : .."- =

****** DIFFUSE LAYER ADSORPTION MODEL ********

**** Parameters "For Adsorbent Nuiaber 1 ****
Electrostatic Variables:. psiS =8.135937 sig0 =r0._i£6354;

psib - 8.008888 sigb = 8.000000
psid = 0.803080 sigd = 8.088000

Adsorbent Concentration (g/l): 12.180
Specific Surfaci Area (sq. meters/g): ,688.03

RR3Q2923



PC VERSION: MINTEGfl£ . ' :DATE GF CALCULATIONS;" 4-DEC-B9 TIME: £0:£4: 3.

laturation indices and stoichiosetry of all minerals — - —

ID # NAME . _."Sat. Index Stoichioraetry (in parentheses) of each component
«088 ALQH3CA) -3.559 ( 1.880) 30 ( 3.880) 2" (-3.000)338

883 ALOHSQ4. -4.683 ( -1.003)338. ( 1,883). 30 " ( _i.808)732 ( 1.833) 2
&083881 AL4(GH)13S04 .-8.347 (-18.088)338 "(" 4.888) 38 '( 1.000)732: .( 18.888) £
6815808 ANHYDRITE "; t̂ frlSl <.. 1.880)150 C. 1.083)732 " . "
5015000'flRflBaNITE- :-5.87£ - -< 1,288) 158 < 1.083) 148"
5046088 ARTINITE - . "..7 -iS. 083 ( -2.030)338 ( £7838) 468 ( 1.888)148 C 5.888) £
2003001 BOEHMITE -1.779 ( -3.'388)338 C 1.388) 33 C 2,808) £
20468013 BRUCITE - ., ,r-r0".9£"3" ( '1.803)460 C £.803) 2 ( -£.030)330
5815881 CALC ITE :-"-.. ..:.-5.7S6 ( 1.880)153 ( 1.080)1-43
2303882 DIASPORE " ".;_._ 3.000 (" -3.0"00)330 -( 1.088) 33 C £,0'30> £
501500£'-DOLOMITE ..: "-11.-519 ( 1.808)158 ( 1,888)460 < 2.880)140
&04&1388" EPSOMITE =.. -&. 613 - ( 1.838T46"8 T. i. i308)'73£ C 7.808) £
2383803 SIBB3ITE (C) . -i". 359 . (.-3.888)330 ( 1,880) 20 .( "3.000) £
3083888 A1 £03 . : ..":-S. 136 " ( 2.»T 30 ( 3.808) 2 ("-6.300)330
&S 15S01. GYPSUM -3-. 336.. "< 1.880)150 ( 1.800)732 "(" £.883) £
5015083 HUNT ITE ""--£7.333" (- 3.008)468 ( " 1.#30)153 " T 4.030)140
5846881 HYDRMABNESIT -42.761 - ( 57080)468 ( 4.083)140 ( -£.080)338 ( 6.030) £
5046002 MAGNE3ITE . _" -6.318 " ( 17888)468 < 1.808)140
6028388 MELANTERITE -7r597"- ( '1.000)280 ( 1.888)732 ( 7.088) £
5846083 NESQUEHONITE -8.713 ' ( 1.888)468 " ( 1.088)1.40 ( 3.800) £
58£S080 SIDERITE rl- :- -5.881 (. 1.880)280 t 1.883)140
2847803 PYROCROITE -18.855 t -2.833)333 ( 1.803)470 ( £.383) £
5047800 RHODOCHROSIT -4,747 ( 1.388)478 ( 1.308)140
6S47330 MNS04 -12,713 ' < '1.000)470 ( 1.008)73£
5860033 CERRUSITE " 8.888 ( 1.888)688 ( 1.888)140 ""
£860880 MASSICOT -5.873 .(-£.838)330 ( 1.800)603 ( 1.388) £

LITHARSE - -5.674 ( -£.838)333 ( 1.880)680 ( 1.880) £
PBO, .3H£0 -5.536 ( -£.880)330 ( 1.888)680 ( 1.338) £. .

2868881 PB£OCC3 ; V"" -57583 C -2.838)330 ( "2.880)680 ( 1.003) 2 ( 1.038)143
6063008 LfiRNAKITE "."... "-S, 299 .. ( -£".-008)330 ( 2.088)680 ( 1.088)732 ( 1.808) ""2
&060001 PB302S04 " " -37889 (-4.038)338 ( 3.003)630 "( 1.833)732 ( 2,888) £
686S032 PB403SQ4" ~~~ "-8.499 ( -6.800)330 ( 4Vi300)&80 "( 1.880)732 ( 3.883) 2
00&8302 PB302C03 . . —10.827 (-4.830)338 ( 3.830)630 ( I." 830) 148 ( 2.888) £
6060003 ANGLESITE . - -0.033 ( 1.830)603 ( 1.830)732
2863884 PB (OH) £ (C) -1.854 ~- --( -£.380)330 ( 1.380)680 ( £.033) 2
5868803 HYDCERRUSITE -I.614 ( -2.883)333 ( 3.538)680 ( 2.883)140 ( £.388) 2'
£860005 PB20(OH)£ -11.413 ( -4.088)338 ( 2.300)680 ( 3.803) £
SS&8804 PB4(DH)6SD4 --6.757 X -6,800)338 ( 4.888)680 ( 1.000>73£ ( 6.388) 2
£815808 LIME ; -f= -£7."£38 ( -2.888)333 ( 1.800)150 ( 1.383) £
£815001 PORTLflNDITE -16.836 ( -2.008)338 ( 1.088)150 ( £.000) £
£023888 WUSTITE - -6.866 ( -£,088)338 ( 8.947)230 ( 1.883) £
2346881 PERICLASE "." -15.858 ( -2.000) 330 ( 1.383) 460 ( 1.808) £
3"8£3301 HERCYNITE -8.924 ( -8.888)333 ( 1.888) £80 ( 2.380) 33 ( 4.808) 2
3046880 SPINEL -17.013 ( -8.880)338 ( 1.830)463 ( 2.080) 38 ( 4.888) 2



PC VERSION: MINTEQA2 DATE DF CALCULATIONS: 4-DEC-69 TIME: £0:24:23

IUNC3 CSR BATTERY -" " - " ' ——
DSQRPTTQN, pH=4~. 82, pC02=.0835, ION STR.=. 301, .ALLOW ALL SOLIDS

re (Celsius) : .16. 68
Units of concentration: MS/L ..-. ... ...
Ionic strength: 0.001 nolal; FIXED
If specified, total carbonate concentration represents total, inorganic carbon,
Do not automatically terminate- if charp "rebalance exceeds 30%
Precipitation" is: allowed for all solids in the thertnodynaraic database and

the print option for soli"d~s~~is set "to:" 1
The Qaxitsun number of iterations is: 288
The method used to compute activity coefficients is: Davies equation
Intermediate "output file ' " '-" "~"~ . - . . " ' . : . - . . ."
Adsorption model: Diffuse" Layer
Xuff.ber of adsorbirig'~Turfac¥s: 1 . _. . . ._ _ ... __

&80.S8 8.880 8. ©88 81
158 4.858E+81 -3.64 r
460 £. 498E-H31 -1.76
732 4.644E+33 " -3.55
338 1.5£6E-0£ -4.8£ .-
688 1.S53E+34 -7.80
813 0.888E-81 . 8,83
312 £,7S0E-02 -3.42
311 6.808E-84 -5.83 "
30 3,203E+38 -3.93 -

£.S03E+80 -4.-30" "
7. 800E+08 -3.39

148 0.300E-01 S.00

H20 HAS BEEN INSERTED AS A COMPONENT

281483 £8.615.9 -8.5388
333 4,S£00 8.3000

61 - - __--.._- ._.=-_...,. . .-_ = :_ . . _ - " " .. ......
S13 "" ". 8. 0888 0". 8800

i£333i =feQ- 0.8003 -8.9303 3.888 3.000-1.30 "0700 3.30 8.0808
.80 3 1.808 812 -1.800 338 -1.033 813 8.888 8 3.383 3 8.888 8
0.338 8 " 0.880 0 0.800 0 0.803 0 8.388 3 0.388 8

8.880 8 8.038 8 8.830 8
I£338£ =feOH£+ 8.3030 7.2938 0,888 8.088 1.30 0.00 8.88 8.8888
.88 3 1.800 31£ 1,380 338 1.038 813 0.880 3 0.888 0 8.880 0
. 030 8 8. 388 8 8. 303 8 3. 800 8 8. 308 8 0. 000 0

3.830 8 8.080 0 "8.000 8
113301 =FeD- 0.8038 -8.9303 8.300 0.000-1.30 0.00 8.00 3,8388
.38 3 1.300 Sil -1.803 338 -1.033 813 8.080 0 3.083 3 3.80S 8
. 080 0 8.880 3 8.830 3 3.830 3 8.330 3 8.800 3

;0 0 0. 808 0 0. 000 0

£ =FeOH£+ 3.8803 7.2988 • 8.380 8.803 1.30 3.83 0.80 3.0038
.88 3 1.883 811 1.030 330 1.830 813 0.888 8 0.388 3 8.880 8
2i. 300 0 3.380 8 8.888 3 3.808 3 8.888 8 3.388 8

8.808 8 3.083 0 8.080 0
16000 =FeOPb+ 0.8000 4.7130 0.800 0. C500 1.2N3 8.30 0.0® C

.83 5 1.300 311 -1.800""330 1.038 813" 1.880 60S 1.080 £ " 3,803 3

R302925



8.333" 3" 8.088 2T " ©.080 0 --.--:--
= feOPb+ - 3". 0'000 "8.3008 8.808 8,380 1.88 8.80 8.33 £

5 "1.300 "812" -r."S0"0 ~330" T7880 813"""" "17083 SSfl . 1.800 £ S. tftfG
8 • 8.888 0" 8.880 8 0.880 8 0.000"".0 0.833 3

A 08 8 8.088 0 8.880 0
38 =feOCa+ 8,8003 -5.8588 " 8.880 07008 1.00" 0.00 0. S3 8.8008

J. 08 4 1.880 Si£" -1.0887338"" i,808"8i3 1.803 _150 ?.300 " 8 0.800" 3
3.888 0 8.000 0 "0.00®" 0" """07000 0" """07000 " 8" "0.003 8

8. 880 8 3. 808 3 8. 800 8"

11,583" =FeOHCa++ 0.013X50 "" 4.9788' 8.888" 8.883 £.08 3.38 8.88 " 8.0800
.08" 3 1.808 811 - 1.000 158 ""' 2.803 8T3 "8.008 "0"~ .0". 300 8 0.880 0
8.838 3 0.808 0 8,8S8 8 "̂ .'0W"" 8̂  0.030'" "0™r0.838 8

0.888 "8 "07888 "0 870W""~0"
i i 7328 =FeS04- "- 8. 8"30"8 " 7. 7338 "0,8"08 _ "0. 888- i. 88 8. 00" 8. 88 2. 3888
.30 3" 17088 Sil .1.360 338" -1;330" 313" " 1.888 732"* -1.380 " "2 0.883 8
£. S00 8 2.880 8 0. ©80 8 0.080 " 3 £7088 8 3.080 ~8

0.©8"8 8 8.888 3 87083 8
127328 =feS04- = - - " - -"0. 8038 "7/7300 0. 308 " 07088"-1. 38 8. 88 8. 00 8.8888
788 5 1,088 812 1.808 330 -1.808 813 1.330 "732 -1.088 7 £ 8.880 8
3.888 8 8.880 8 3.088 8 "0.800 8 8.880 8 8,808 8

8.3S0 8 3.303 0 0.803 0
117321 =FeOHS04-£ "8. 8"800 "0.7930" 87000 8.000-2.80 0.00 8.00" 8.3080
.084 1.008811 -2.800813 1.300 "732 -K800 ""s 8.888 0 0.080 8
3.383 3 0,088 3 8.888 8 0.003 ' 8 07 808 8 8.803 3

0,880 8 8.880 3 8.888 3
= feOHS04-2.. ." - - 3..8008 _ 8. 7988_ 0.000_ 8. i280-£. 83 0.00 0. 00 _ 8.0888
1.80)3 812 "-£701313 813""" 1.1308" 732 -1.000 2 0.880 0 8.030 0

0.880 8 8.808" 8 07088 "W~ 3,808"' "0 = 8.030 8 8.000 8

0,888 8 8.S80 8 87038" 8

NPUT DATA BEFORE TYPE MODIFICATIONS

ID -NAME - ... "ACTTVTTY GUESS" LQG7GL)£S3_"- ANflL TOTAL __
iw8 Ca+2 . .:",_"_ "".-"":7£̂  2911-04 " " "-3; 640 4. S50E+8I
460 fl"g+£ ' _ _ " _ ":_"i773SE-02 " :' " -1.760" 2.490E+01
732 ' S04-2 ""-'-p -•- -:̂ ^̂ £v3"i8E-04" ' -31550 4.644E+03
330 H+l " l".5i4E-05_ -4;se0" ""i.5£6E-8£
603 =b+£ . " ._ ——. -:.Ll._000E-07 -7,888 1.853E+04
813 ADS1P-SI0 " ""170301+00"" 70.838 8.880E-<3i : "
31£ ADS1TYP£ 3.80~c£-04 -3,428' " £."7£8E-3£"
811 ADS1TYP1 __9,333E-36 -5.033 6.a0i3E-84
38 Al+3 "T. I75E-04 -3.930 3. £80E+88
£30 Fe+2 ——^ •""•--5i-012EHB5" ' " "-4.308 : £, 888E+807
478 Mn+2 " : l."£88E-04 -3.898 ___ 7.830E+00
143 C03-2 -- -- - - :- -—:i."000£V00 " 8.303 3.088E-01
£ H£Q 1.880E+88 0.380 8.000E-81

ID NfiME" "~flWAL MQL " "CALC MOL .ACTIVITY LOG "flCTVTY",..! GAMMfl NEW LOGK DIFF F
158 Ca+£ - 4.a58E+31 3.888E-01 £.£91E-04 -3._64000 1.00880® 0/0883 8.088E-8

M9+2 -.2,49,8E.+01 3.080E-01 l7733E-8£ "——1.760̂ 3 1.388008 0.8880 0. OS3E-0
S04-2 - - 4.644E+33 8.800E-31 £.8iSE-84 . -3.553̂ 0 1.888008 0.0083 8.8813E-0

330 H+1 1.526E-S2 0.800E-01 1.514E-85 _ _r47 820B0 1.830300 4.3203 8.300E-3
688 Pb+2 1.853E+84 07 083E-81 1.0B0E-07_ -7.-30000 1.038880 0.8808 3.003E-8
813 ADS1PSI3 0,88"0E-01 8.308E-0J. i. 888E+8i3 .. "0.83380 1.000083 0.8380 3.000E-8
812 ADS1TYP£ £.- 7£0E"̂ 8£" 0.838E-01 3_. S02E-84 . .7.-3.4£8"8.0 1.880830 0.8880 8. 880E-0

30 fll+3 ______37200E+00 "8.080E-31 1. 175E-04 "-3.93388 1.388008 0! 8800 fl! ffiniTlF-iTi



478 Mn+£ . - 7. 888E+08 0V800E-01 1.288E-04 : -3. 39888 1.888800 0.3030 3. -330E-0
14-8 CQ3-2 '--"-'•' --"0.000E-S1 0. 808E-81 i",000E+00" 8.80008 i. 3138883 0.30-50 0. ̂e'CE-e,

0. 0:2308 1. 280003 0. 0E00 0. SSOE-t?.

^CHARGE BALANCE: UNSPECIflTED

SUM OF CATIONS= 1.S84E-31 SUM OF ANIONS =^9.399E-8£

PERCENT DIFFERENCE =" "3. 112E+01 (ANIONS - CATIONS) / (AN IONS + CATIONS)

flR302927



VERSION: P!INTEQfl2 ""; DATE DF CALCULATIONS: 4-3EC-89" TIME: "28:25: £

:ARANETERS OF THE COMPONENT MOST OUT OF BALANCE: "
kITER NAME TOTAL MOL DIFF FXN LOG ACTVTY
8 ADS1TYP1 6.880E-04 5.448E-83 -5,03883
i Ca+2 . .....:"" "j.-£3"9"EH33 -1.462E-02 -£.£96£6
£ ADS1TYP£ "£.7£0E-0£ 9.965E-8£ -3.19513
3 ADS1PSI3 l".£9£E-03 -5,770E-02 -i.933£6
4 ADS 1TYP1 . . 6. S8.0E-04 i. 25&E-83 -9- ©3808
5 ADS1TYP£ " ." ".: .12.720E-02 -£V34£E-8£ -4.47969
6 ADS1PSI8 1. 175E-83 -2.883E-32 . ~i, S5739
7 ADS1PSI8 " :=9,a46E-84 -4,747E-33 -1,78931
S ADS1PSI8 ""• " 9.312E-84 -3. 11&E-04" -1.66284
9 ADS1PSI8 9.284E-84 -1.944E-05 -1.65311" "
3 ADS IP'S IB 9.281E-84 -1.437E-08 - -1.65287



PC ""VERSION: MINTEQfiS " DATE OF CALCULATIONS; 4-DEC-S"9~ " "TIME: 20:25:24

:TERATICNS= .it: SOLID ANSLESITE PRECIPITATES -- . .

R302929



PC VERSION: MINTEQA2 " DATE ."OF CALCULATIONS: 4-DEC-S9 TIME;

ftRAMETERS OF THE COMPONENT MOST OUT OF BALANCE:
;TER NAME ~ TOTAL MOL DIFF FXN LOG ACTVTY
U ADS1PSI0 9.201E-84 -1, 4S5E-82. -1.65287
12 . -fll+3" "" " " : - -; 1. £14E-84 7. 484E-84 -3. 43749
13 flI+3 T": .""-• _l.-£14E-04 6.919E-04 3̂,43-418
14 -ADS1TYP2 " 2.728E-82 5.596E-01 -1.45858
15 ADS1TYP2 . ..... .... 2.7£0E-8£ 3.857E-Q£ -2.23878
lb ADSIPSIS 4779&£-"03 -£. 339E-82 -3.06826
17" PDS1PSI0" 4.-212E-83 .-7.277E-03" -£.̂ 95559
13 ADS1PSI8 ". " 3.9&1E-03 -1.257E-83. -£.98243
19 ADS1PSI3 " """3.987E-83 -5. 188E-35 " -£.89837
£8 ADS1PSI3 3.984E-83 -9.319E-08 .-£.88984

AR302930



PC VERSION: MINTEQA2 DATE OF CALCULATIONS: 4-DEC-39 - TIME: 20:£5:44

ITERATIONS= £1: SOLID DIASPORE " PRECIPITATES

flR30293



PC" VERSION: MIW7EOH2——DATE OF CALCULATIONS: 4-DEC-S9 TIME: "20:23:46.

ARAMETERS OF THE COMPONENT MOST OUT OF BALANCE: -
IITER NAME -TOTAL MOL DIFF FXN LOG ACTVTY
21 SQ4-2---""." •""" ";-4̂ r£07E-82. -2.7.51E-0S -6. 29S45

flR302932



PC "VERSION: MINTEQflS DATE - OF CALCULATIONS: 4-DEC-S9" ~ TIME:"'" 20:25:50

ITERATIONS= ££: "SOLllT CERKU5ITE' "7 PRETCIPITATES'

SR302933



?C" VERSION: M1fcTEQfl2 DATE OF CALCULATIONS: 4-DEĈ S9 TIME:

PARAMETERS OF "THE .COMPONENT MOST OUT OF BALANCE: ":.

ITER NAME TOTAL MOL . DIFF FXN LOG ACTVTY
£2.." RDS1PS10" ' '" 3;984E-83 " -6.&24E-02 -2.-SS934
£3 .RDS1PSI3 -2.803E-03 -2."3i7E-32 .-£.68£3"6
£4 ... ADS1PSI8 £.555£-83 -7.359E-33 "̂ -£."523-21
25 ̂  ADS1PSI3 " £. 39"4E-83' -i, 178E-83 -2.46674
£6 ADS1PSI8 . 2.360E-03 -4,94SE-85 -2.45457_
£7 ADS1PSI0 ' £. 359E-33 -8,475E-0~S -2.45483

ID NAME " ANAL MOL _._CwLC MOL ACTIVITY ' LOG ACTVTY GAMMA NEW LCGK DIFF "F
153 Ca+2 " .-. ."-:i7£.3_9_E-83 1..238E-03" 1..875E-03 -2.96"84'6"" 8.863356 8.8613 -3.71SE-1
468 Mg+£ •-- -"1.349E-83/ 1.048E-03;'9. i82E-04 " -3.84088 ___ 3. S6S356 8.0613 8.000E-G
811 ADS1TYP1 .6.a08E-04 1.086E-83 1.386E-88 -7.99738 .1.038088 3.3808 -2.353E-1
478 Mn+2" ""." 7 ~_ 1.335E-84 i. 304-E-04 " IV 13£E-84 _ -3-794684 " 0.868356 8.8&1"3 0.SkJQE-~:
£30 Fe+£"" ' •' ^ 5i-l.33E-.05 5.131E-85 4. 456E-05 .. " -4J. 3510?" . 07363356 8,8613.. " 2. 000E-*
313 ADS1PSI0 ' " 2.359E-83 3T515E-83 3.515E-03_ "-2.45403 1.880803 -8.8888 -2.&ESE-I
Si£ - ADS1TYP£ ""^-;" "2..7"£®E-®£~ 4.-096E-03 4". 89&E-33 -£-.33761 1.330888 8.3888 8.308E-V
732 304-2 . - -"4*9.58E-82 2.95&E-0ET27557E-06 " -5.59064 0.S&8356 8.8613 3. OBQE-t
38 Al+3 :1.2t4E-04 "'I. 19SE-07 8.679E-0S -7.86152 ""0.7£7S97 0.1379 0.880E-£
£ H£0 .. - ... 5.650E-££ -3.592E-02 9.976E-S1 - - -0A0318& 1.800800 0.0011 4.3S4E-J

148 C03-2. -;- — 7 8..M0E_-0_i. 1.133E-11 l._027E-il 7 -18.98822 -" 0._S6835& 8.0613 0.888E-C
338 H+l . 1.558E-05 _6.905E-8£ 1.514E-85 " -4.B2880 0.965327 4.8£03 -i_355E-c
600 Pb+2 ;, - -"==3,L156E-8£ 6.550E-03" 5. &38E-83 ~ -£-, £4505 8.363356 8,8&i3 8.880E-C

SPECIES: TYPE T~- COMPONENTS *T ----- - - = . - , . - . = = - . - - . v -- :- -

NAME """" " CALC MOL . .ACTIVITY LOG ACTVTY " ~ GAMMA NEW LQGK DH
58 Ca+2 - -"-" -"'" 1.238EH33 0.0013753 ". -£.96846 3.368356 8.861 . - 0.300"

468 Mg+2 .... . .,1704_8E-8_3_"".. _8,_8!313"9i3£ _ -3.848"88 0,368356 • 0-8.6.1 ®-
73£ S04-£ = .. .£. 95&e-_06_ :8.0000026 _ -3.59864 . 3.86S35& / 8.061" 3.
470 Mn+£ " " 1.384E-84 8.888ii3£". ""-3,94684 8,863356 8.861 8.803
600 Pb+2 - -:,̂  =. &.550E-83 . J370856879 ._-£.24585 3.868356 8.061 0.880
148 C03-£ """ - l.i_8"3E-ii 0.0880008.. _-iC. 93822 8". S68356 8,861 0.800"
812 AD31TYP2 4..i396E.-93"..0.:.i30"4096£. ._,_-a._38761.._____ 1. 088800 8.033 0.080
all ADS1TYP1 1.80&E-03 0.0008038 -7.99738 1.830088 8.883 3.000
38 Al+3 1.192E-07 8.0038801 -7.86152 '0.727897 "0.133. . .. 8.088
£80 Fe"+£ ~ ""5.-i31E-8_5 8.8880446 -4.35187. _8._36Q356 8.361 " 0.833

SPECIES: """"TYPE II --COMPLEXES " . " _ . . . .

ID NAME CALC MOL ACTIVITY LOG"ACTVTY GAMMA NEW LQGK DH
L127321 -feQHSQ4-2 - 5.259E-33 0.8052586 -2;279i3 1,838800 87798 8. «i
i381431 H£CQ3 AQ 1.544E-34 3.8801544 -3781137 1.000230 16.817 -2* 247
3387323 HS04 - 3.184E-09 3.3300888 -8.52346 07965327 1.933 4.918
,300023 OH- - - - ——3.570E-18 3.3008000 -9.46263 0.9653£7 -14.£66 13.345
6̂83388 MgQH + 4..815E-H 3.80_8803_0 -18.33277 0.965327 -i£.09& 15.935
V6B1400 MgC03 AQ 7.B43E-12 0.0000000 -11.13541 1.000238 2.9£4 £.822
6̂01401 MgHCQ3 + 4,"198E-08 0.8000330 -7.39225 0.965327 11.472 -2.433"
'̂ 373£0 MgS04 AQ 3.378E-07 8.3800004 -6.41125 _ 1.803233 £.228 1.399
1533388 CaOH + 9.098E-1£ 0.8808000 -11.85638 8.965327 -12.892 14.535

CaHC03 + -3.5842-38 0.3800880 -7.46096 8.965327 11.331 1.793
CaC03 AQ " . 1.330E-11 8.8088380 -10.87591 1.083230 3.881 4.838

537320 CaSQ4 AQ 5."S31E-07 0.8880005 -&.£S134 1.000230 ' 2.278 1.478
303303 AIDH +£. . T-._:.. 3.7&&E-38 8.8800008 -7.48542 8.868356 -5.182 11.399
383331 Al(OH)2 + 3.182E-88 8.0880303 -7.52364 8.965327 -18.835 JG
383302 fll(OH)4 - - - =-= 1.965E-12 0.8300003 -11.72199 8.965327 -23.921 4
307328 A1S04- + £.175E-10 8.0008303 -9.67734 _ 8,965327 £.990 £.158
307321 Al(S04)i=- -:4T£S7E-14 0.0080030 -13.38314 8.965327 4.875 £. 840

02931*



«Zil
s

A1(QH)3AQ 2.484E-09""0.8000000 -3.60478 1.080238- -16.808
FeQH + .-5.043E-10 0.80001300 -9.31268 "8.965327 -9.765
FeOH3 -1 3.001E-22- 0.0088888 -£1.53310 0,9653E7 -31,629
reSQ^ AS :_"~T773€fE"-33 "0."0088000 -7.7&&35 .. 1.080£3"0 £.131
FeCH£ AQ 1.287E-16 i5.0880080 -15.39017 1.888238 -21. 177 23.565
MnOH + -9, SE3E-11" 3.8880388 -18. S2306 0.965327 -18, SSi 14.399
Mn(OH)3 -1 ' . 5.322E-25 0.0800888 -£4.£39£3 . 8.9653£7 -34.785 8.888

£8 MnSQ4 AQ 4.755E-08 0.8800800 " -"7.32279 1.088233 2.214 2. 178
h78T400 MnHCOS + 7.£6£E-39 .8.3088888 -8, 15426 3.965327 11.615 8.888
.381488' P"b(CQ3)£-£ ""^3.019E-14 3.8800888 -13.53149... .0.363356 18.781 0.838
.303300 PbOH + 7.572E-06 8.0808873 -5.13611 0.9&53£7 -7.695 8.800
.803301 - Pb(QH)£ AQ 1.374E-18 8.8088808 -9". 72717 1.888230 -17. 120 8.088
8S3382 Pb<OH)3 - - -- 1.469E-16 8.0300080 -15.84323 8.9653£7 -23.845 0.080
0133383 Pb£OH +3 1..279E-06 8.88001339 -6.83115 87727897 -&.£££ 3.388
387328 PbS04 AQ . 3.288E-0& 8,8880082 -5.88569 i.808£38 2.758 8.083
'383384 Pb3 (OH) 4+£ 1̂7"44"2£-i£ 8.8080880 -11.30243 0.868356 -24.382 2&V533
881431 PbC03 AQ . 1.015E-36 " 8.3838818 -5,99327 '1,888238 7.248 0.083
033305 Pb(OH)4 -2 -:£.47£E-£3 "3.0880888 -££. &68£9 .. .0,868356 -39.638 8.080
087321. Pb (3045 £-£-:— .-::̂1. 273E-18 8. 0388888 -9. 95632 - - .-0. 868356 3. 531 8. 088
£3148£ PbHC03 + " ." ~17~4"5"2E-05 ""~07"3W8~148 -4. S5327 8.965327 13.215" 8.8S8
381408 HC03 - •" 4..159E-36 8.3880043 -5.39638 8._9&5327 18.4"27 -3.617
i£338i =fe"0- : : T" 97345E-85 0,3003905 . -4.84358 . -1.838008 -8.930 8.383
123332 =feGH2+ " .. 4-.258E-03 0.8342497 -£-. 37164 i. 883033 7. £98 3.888
113381 =FeO- - - - 2. ££2E-18 8.3800380 -9.65335 i, 800088 -8.933 8.808
113382 =FeOH2+ " 1.844E-S8 3,8030008 -7.98141 1.388803 7.293 3.803
116808 =FeOPb+ 6.888E-84 0.8886383 -3716752 1-800800 4.718 8.000
126880 =feOPb+ 1.877E-82 8.8187738 -1.96775 1.088830 8.388 8.888
121588 =feOCa+ . i 7445E-39 8.0380380 -8.3431i 17380803 -5.350 0.088
111588 =FsQHCa++ ' T7246E-U 8.8000008" -18.98398 1.808880 4.973 8.088
117328 =Fe'S04- . - 6.715E-89 8.8803880 -3. 1729-3 i. 383800 7.783 0.888
1£73£0 =faS04- -- £.-734E-33 0.88£734£ -£.56316 1.838033 7.788 8.880
117321 =FeQHS04-£ - "l.£9£E-88 0.0800800 .-7.38898 1.300883 8,798 S. 833

I
PECIES: TYPE III --FIXED SOLIDS . . ._ _ . ...._._..._... . _.

ID NAME --._CALC MQL . LOG MOL NEW LCGK DH
£ - ri£0 . -3.592E-0E-- - -1.445 - 8.081 - 8.883

531403 CQ2 (p •- -37221E-82 . -1.492 . £8,6£7 . -8.530
330 H+l &,985E-8£ .. ,-1.161 4.3£8 "8,080

SPECIES: "TYPE IV - PRECIPITATED SOLIDS " "

ID KA8E -. CALC MOL LOG MOL NEW LOGK DH
568083 ANGLESITE 4. 149E-02 -1.382 .7.836 -£. 158
383002 DIASPORE 1.212E-34 -3.916 -7.396 £4* 638
362:080 CERRUSITE - 3.234E-02 -1.494 13. £33 "-4i 868

SPECIES: TYPE V - DISSOLVED SOLIDS

ID NAME CALC MQL LOG MQL NEW LCGK DH
315883 HUNTITE -£.388E-27 -26.623 £9,421 £5.768
346881 HYDRMflGNESIT 8.030E-01 -41.867 7.657 5£.£18
346802 MAGNESITE 7.393E-87 -6.131 7,398 6.169
028880 MELANTERITE .3.S16E-08 -7.418 £,531 -2.863

NESQUEHONITE 2.922E-09 -8,534 5.498 5.789
3̂ K>0 SIDERITE i.£52E-05 -4.903 13.437 5.328
3W03 PYROCRQITE 1. 330E-18 -9, 876 -15. 568 £2. 598

RHODOCHRQS'I'T 2.731E-35 -4.568 13.366 2.079
MNS04 E.923E-13 -12.535 -£.998 15.488
GYPSUM I.960E-84 -̂3.788 4.854 -0.2&1 ^ _ _ n o _
MASSICOT _ 1.341E-36 -5. 873 -13. £67 16. 788 ft R 3 0 2 9 3 U
LITHflRGE £. liflE-06 •=•57674 "-13.068 . 16.383
PBO. . 3HSQ g. 59IE-06 -5. 556 -1 £. 9Si? ft. ftftî



PB20CQ3 "" "" ~"^S13E_~t3fa _ ._:_r3.563 -""-' W. <=̂ b - . 1
L3RNAKITE " 5V02SE-01 -0. £99. . 8,143 " 6.443
PB3Q2504 1.29"£E-84 " -3,389 -10.341 £8.758
.PBAO3SO4.. ._... . _ -3.I6S£-!33 _ -3.499 „ •„•££-• 345 _ _35. 878
PB302C03 ":•••• 9."395E-n _-18.0£7 -1I.-582' " 267 438
GIBBSITE (C) 1.383E-02" -1.859 -9.£54 ££.388
PB<OH)3 (C) " 3.8£2E-3£ -1.054 -3,447 13.993
HYDCERRUSITE 2.434E-02 -1.614 17.460 3.038
PB£OCQH)£ 3.861E-1£ -1-1.413 -26.280 . 8.088
PB4(CH)6S04 1.749E.-07 -67757 '' -21. 108 3.808
LIME 7.770E-£3 -27.118 -33;738 467£65
PORTLANDITE £.199E-17 -16.658 -23.3£7 38.698
WUSTITE " .£. 01£Er0.7 .... ...1̂ 6.696 . _:-12.£15 . _H4"."846
PERICLnSE""":"'̂ S098E-:i6 -15.680 -££.£78 36.135
HERCYNITE ~- T. 797E-09 ' ""'-3.745 " ":"-eB;827~ ' 73.360
SPINEL 1.465E-17 "-16.334 -38.226 89.889
ALQH3<A) 2.75SE-84 " -3.-S59 -.--18.955 27.845
ALOHS04 2.493E-05 .=4", &83 3.238 " " 87 880
AL4(QH)18SQ4 4.494E-89 -8.347 -££.788 " '0.808
"ANHYDRITE . "9.,-958"E-85 --4700£ 4.557 3.769
ARABONITE --Sf.02̂ E"-0"fir" " """"•=57T&3>4""" "' B;263'"" 'S;6i5
ARTINITE "" "£V"£59E~13 -17.646 . -18. £11 £3.742
BOEHMITE 1.66.£E-8£ -1.779 -9-176. £87138
BRUCITE 1.803E-11 -18.744 -17/341 . £5.840
CALCITE "E-.-972E-06 -5.5£7 S. 438 £.535
Al£03 " ' 6.513E-09 - -3.136 -££,988 " 8.880
DOLOMITE . 6.887E-12 -1.1.162 16.824'- 8.293

846003 EPSOMITE 3.&39E-07 -6.439 2,£80 -£.S£8

SPECIES: TYPE "VI - SPECIES..NOT CONSIDERED

ID NAME CALC MOL .-LOG MOL NEW LOGK DH
ADS IPS 10 " 3.515E-03 -=£.454 "8". 888 8.383

flR302936



PC - VERSION; MINTEQP2" " DATE. DF~CALCULATIONS: 4-DEC-89 TIME: £0:26: £ "

PERCENTAGE DISTRIBUTION OF COMPONENTS "AMONG "". " dissolved and adsorbed species

1-38.0 PERCENT BOUND IN SPECIES # 158 Ca+£

-188.0 " PERCENT BOUND IN SPECIES # " 468 Mg+2 .

180.8 PERCENT BOUND IN SPECIES #8116800 =FeOPb+

-- . - - . im.8 PERCENT BOUND IN SPECIES'S 478 Mn+£

" "-- -—108,0" "" PERCENT BOUND IN SPECIES # £88 Fe+£

=313" " 1*8.£ -^PERCENT BOUND IN SPECIES #31£333£ =feQH£+
23.3 . PERCENT BOUND IN SPECIES 381160130 =FeQPb+"
456.7 PERCENT BOUND IN SPECIES #31£&888 =feOPb+

. /:15. 1 PERCENT BOUND IN SPECIES # - 1812 ADS1TYP2
19.3 -PERCENT BOUND IN SPECIES #31£73£1 =feOHS04-£
15.6 PERCENT BOUND IN SPECIES #3i£338£ =feQH£+
39.6 PERCENT BOUND IN SPECIES #Si£6®80 =feOPb+
18,1 PERCENT BOUND IN SPECIES #8127328 " =feS04-

•: " ...65.7 PERCENT BOUND IN SPECIES #8127321 =feQHS04-£
34.2 :: .PERCENT BOUND IN SPECIES "#8127328 =feSQ4- -

r"iS2.6 - PERCENT BOUND IN SPECIES # 33 Al+3
19,3 PERCENT BOUND IN SPECIES # 383380 AiQH +2
16.3 . PERCENT BOUND IN SPECIES # 383381 A1(QH)2 +
1,3 .PERCENT BOUND IN SPECIES # 383383 AKQH)3 AQ

'19.6 "^ PERCENT BOUND IN SPECIES #8116880 =FeOPb+
318,7 PERCENT BOUND IN SPECIES #3126380 =feQPb+

-:83.6 PERCENT BOUND IN SPECIES #.338148"! H2C03 AQ
3.3 ... PERCENT BOUND IN SPECIES #6881482 PbHCOS +
£.4 PERCENT BOUND IN SPECIES #3381483 HC03 -

-~2.1 PERCENT BOUND IN SPECIES #8123381 =feO-
16.8 " PERCENT BCUND IN SPECIES #8116380 =FeQPb+

£54,1 PERCENT BCUND IN SPECIES #8126830 =feOPb+

36.3 PERCENT BOUND IN SPECIES # 688 Pb+2
3.8 PERCENT BOUND IN SPECIES #8116033 =FeOPb+
59.7 PERCENT BOUND IN SPECIES #8126030 =feOPb+

-EQUILIBRATED MASS DISTRIBUTION

NAME - DISSOLVED SORBED PRECIPITATED
MQL/KG PERCENT MOL/KG PERCENT MOL/KS PERCENT

Ca+2 ' T7239E-03 "180.8 "" ~i7"~4~5SE-0"9 3.3 0.080E-81"" 3.0
Mg+2 ... 1". 849E-33 108.3 8,388E-81 8.8 8.888E-81 8.3
Mn+2 . 1.385E-84 188.8 8.380E-01 8,3 _3.888E-01 3.0
Fe+2 -1..1 5. 133E-85 188.0 8". 830E-01 ^ 8.3 ~8.300E-01 8.8

35 3.a" "7.993E-i33 ~ -16. 1 4. 149E-S2 S3. S_ _
Al+3 .- 1.9.06E-07̂  ——072 07080E-01 0/8" i-£l£E-04 99.8



.48 C03-2""-. . = " - :-l".741E-84 - -8.5 "8.888E-81 8,3 3. £84E-8£ 99.5
:3S H+I .. ..- .. 3, iaSE-8"4 - -7.̂ 5- -"4v-557E-0"3 107.5 ... 3.888E-I31 8.8
.30 pb+fi . .;.;; =v .6.534E-83 ." 7.2 - i. 145E-&2 .... IS. S. .. 7.353E-82 38.3

CHARGE BALANCE;"SPECIfiTED

SUM OF CATIONS = -3.378E-32 SUM OF ANIONS i.335£-8£

PERCENT DIFFERENCE"^ 4,334"E+81 (ANIQNS - CATIONS) / (ANIONS + CATIONS)

NONCARBQNATE ALKALINITY = - 8.038E-81

IONIC STRENGTH =: 1.08"8E-33 " . . " - " " - - . ' . '

****** DIFFUSE LAYER ADSORPTION MODEL ******** -—- - - -

**** Pardaeters For Adsorbent Number 1 ****
Electrostatic Variables: psi8 = 8.141883 sig8 =.8.8.31346

psib = 8,888800 sigb '= 8. 0.88000
psid =-0.808080 sigd = 8.888.888

Adsorbent Concentration <g/l): 12.108 . . "
Specific'Surface" Area (sq. nefeir's/g}: 688.00

SR302938



PC "VERSION: ~ftINTEQA£ DATE OF CALCULATIONS: - 4-DEC-S9 " TTME:___28:26: 3

.aturation indices and Stoichiometry of all minerals-

ID ft NAME - Sat. Index " Stoichioraetry (in parentheses) of each component
ALQH3(A) -3.559 ( 1.080) 30 ( 3.888) £ ( -3/880)333
ALOHSC4 -4.683 " ( -1.383)333 i 1.888) 38" ( 1.800)73£ ( 1.830) £

6083081 AL4(OH)18S04 -8.347 (-18.800)330 ( 4.83"i3) 33 ( 1.338)732 ( 18.808) £
&S15803 ANHYDRITE -4.00S < I«.888)i58 ( .1.0150)733 .
5815808 ARAGONITE -5.694 ( . 1.800) 150.„< 1..883) 143
5.046088 flRTlNITE _ . -:7.646. < -£._S88)330 ( £.'000)460 ( 1.388)143 ( 5.838) £
2083881 BDEHMITE -1.779 ( -3.888)338 < 1*880) 38" C £,838) £
£846800 BRUCITE -13.744.... . (._. l._838_)_4_&_8 <"" £. 0"i_ii3) .'2 '( -£.0013)333
0̂15801 CALCITE ----5.527- ( 1,303)153 < 1.883)148
£883082 DIA3PQRE " :-"8", J0"0®~~J -3.J308) 3"38 _._(_ .."1. 838) _33 . __(_ _ 2. 888) _.£
58i588£ DOLOMITE : —II". !&£._.. ( 1.300") 158 ( 1.800)468 ( £.888)148
&85&T208 "EPSOM ITE """ -6.439 .. .(. -i. £88_S"4&8 ...( 1.80)3)732 .(..7.888). 2
£333803 SIBBSITE L(C) -1.359 - .< -3.888)338" < 1.888) 30 ( 3.008) £
3833808 ftl£03 -. . 1 ..-"8.. 136 'J 2.1300) "38 ( 3.338) £ .( -6.388)333
6015081 GYPSUM . _ -3.788 (. 1.830)158 ( 1.083)732 C £,888) £
5815800 HUNTITE.. ."..... -£6".~&£3 " ~ :< 3.088)468 < "1.080)150 ( 4.300)148
5346881 HYDRMAGNESIT -41,367 ( 5,"008)4&8 "( 4.833)148 (--£.808)330 ( 6.800) £
50468@£ MAGNESITE -6,131 C . 1.0130)468 < 1.330)148
S8£3838 MELANTERITE -7.418 ( 1.088) £83 ( U.0.38).73£ ( 7.888) £
5346383 NESQUEHONITE -S. 534'. -," ( 1.800) 468 ( 1.888)148 ( 3.800) £
58£S830 SIDERITE " -4 .'903 ( 1,888) £88 ( 1_.888)140
£047833 PYROCROITE -9.376 ( -£.038)333 ( 1.083)478 ( £.880) £
5847838 RHODCCHROSIT -4.568 < 1.888)478 ( 1.883)140
6047880 MNSQ4 -15.533 ...(. .1.083)470 ( 1.808)732
5363008 CERRUSITE " 8.830 ( 1.803)688 ( 1.888)148
£868080 MASSICOT ^ -5'."873:. C -£."000)330" ( i".©80)&80 ( 1,888) £
K801 LITHARGE -5.674 ( -£.'838)330 £ "1.080)680 ( 1.380) £

88£ PBO, .3H£0 -5;586 .< -£.838)338 ( 1.080)688 ( l."338) £
5060881 PB£OCQ3 .=..=.. -5.r583 -( -£.888)338 ( £.""000)638 ( 1.830) £ ( 1.830)148
6068088 LARNAKITE " r8. £99 ' < -£.808)330 ( £.0"0"0T&i30" ( 1.300)732 ( 1.888) £
,1,068301 PB30SSQ4 -3.8B9.. ( -4.883)338 ( 3.880)688 ( 1,838)732 ( £.888) £
b0&880£ PB403SD4 -.- -3.499. . ( -6.880)338 ( ' 4.088)688 ( 1.880)T3£ ( 3.888) £
506888£ PS3Q£C03 ' -10.827 i -4.888)338 .(" 3.883)638 ( 1.880)148 ( £.338) £
6860883 ANGLE3ITE -1-0.8130 ' "( 1.088)680 ( 1.8J38) 73£
5868084 PB(OH)£ CO -1.854 --( -£.038)333 ( " 1.300)608 ( £.838) £
5860833 HYDCERRUSITE -1.614 ( -£.880)338 ( 3..83"0)600 ( £.300)148 ( £.380) £
£063035 PB£0(OH)£ -11.413 ( -4.388)338 ( £.880)633 ( 3.000) £
6368334 PB4(OH)6SQ4 -6.757 ( -6.33"8)338 ( 4.808)600" ( i.300)73£ ( 6.033) £
£815083 LIME - -27.118 (-£.880)330 ( 1,880)150 ( 1.080) £
£015801 PORTLANDITE -16.658 ( -£.880)338 ( 1.888)153 ( £.330) £
£3£3880 WUSTITE -6.696 ( -£.000)333 ( 8.947)£30 ( 1.000) £
£046881" PERICLASE -15.680 (-£.033)330 ( ;i.888)468 ( 1.880) £
38£8881 HERCYNITE -8.745 ( -8.888)330 ( 1.808)£88 ( £.338) 38 ( 4.888) £"
3S4&008 SPINEL -16.834 ( -8,088)330 ( 1.880)463 ( £.300) 33 ( 4.338) £

flR302939



vERSICN: rfINTEQfl.2"" "DATE" OF CALCULnTIONS: "' 4-2EC-33 TIME:

'•DSCRPTIQN, "pri"= 4."T3B7 pCO£ "̂'.30035 at a, ftLLCW ALL 3CLIDS, ICN STR=.8£

'erature (Celsius): 16.68
•_r,its of concsntrationi "SG/L . . . . .. _ _ . _ . _ _ .
Ionic strength: 3. H28 ndlal; FIXED
If specified, "t"ot"al carbonate concentration represents total . inorganic carbon,
I13 not automatically terminate, if charge inffialalice exceeds "30% "
,-recipitation "is alloWed'formal i "sQTid"s"~in"tne thernoclynaaic database "and"

tha print option for "sol-ids Is set-to: 1
The maximum number 'o"f iterations is: £38
The siet~od used t.o compute .activity coefficients" is: Davia-s equation
Intermediate cut put file "~~" ~_ ."__.! """""" -_----^--—------------ - --
Acsorption abcfsl: Diffuse" Caver- - - - - - - - ............... _.-= .. _ . . _ _ . _ _ . . _ . .
NJ umber of adsorbing surfaces: i ~~" "V

_.3'3 608.88 3. "088" 8. 383 31
158 4.858E+81 -3.64 " . - . - _ . .__ ^ _- _
468 E.498E+31 -1.76 - "" -..--=-
73£ " 4.64"4E-i-03 -3.55 _ . ..".. . ..,".".
338 8.383E-8£ ." -4.08 -
688 1.853E+04 -7,88
813 87S88E-81 "8.38
3i£ £,7£8E-8£ -3.4£ "" " '" - . - - - .......
811 6.388E-04 -5V83 ._ .
30 3,£88E+88 -3.93 . • = - - . . . - , - _ .. ,-.=-.- - - - - - _ = • - . . -

S.883E+30 -4.38 - . . . ..,._.- ....:._.__:.. . "." " ... _.._
7.088E-H28 -3.89 . .. . _ .._ - - .: .

140 8.880E-81" "0400 .. .

H£0 HAS BEEN INSERTED AS A COMPONENT

;3̂ 1483 """a 1.6159 " -8.S380" """ ~ " ""'
338"" 4.8808" 0.0"080"'

3 i . -,-.,.-,,__._.. ...._.__....._-.. ... . . .. „__._,.. ........ .. ....--,-
813 .0.0088 "8.~3800

£ 12 , : ..: _.̂ -̂. , - ". - V' ^i.-"-..: ^ ..--•.,--:...--. ------ '.-̂ r- _•...,- ' ;
153381 =feO- , : —--"S,i_iS08 -S.9300""" 3.033 3.838-1.08 8.80 8.88 8.8800
.00 3 """1.800 8i£ -tl.800 330 -1.083 813 8.083 8 8.803 0 8.800 0
3. 808 0 0, 880 0 0. 000 0 0, 008 0 0, 000 0 0. 000 0

8.038 8 0.800 0 0.088 3

il£330£ =feOH£-i- 0.0800 7. £983 8.008 8.000 1.80 8.00 0.83 8.0880
1.38 3 1,888 Sl£ 1.038 333 1.333 813 8.088 0 0.088 0 3.880 0
5. 8S0 0 0.000 0 0. 000 0 0. 000 0 0. 000 0 0. 000 0

'3.888 8 0.008 8 8.038 8
• 113381 =FeO- , . . = = :0.0~000 -8.9388 0.800 8,003-1.00 3.30 8.80 8.8000
.38 3 1.808 811 -1.880 338 -1.083 813 8.888 8 8.088 8 3.880 8
8.008 0 0.803 8 0.003 0 3.000 0 0.888 0 8.000 0

•30 0 8.803 3 0.080 8
3£ =FeOH£+ 3.8830 7. £900 • 0.803 8.008 1.03 8.80 0.00 8.0080

1,88 3 1.880 811 1.030 333 1,003 813 0.833 0 8.883 0 8.800 0
8.808 0 8.800 8 0.888 8 0.883 0 0.080 0 3.003 0

8.800 0 0.000 0 0.000 0

J 16000 =FeDPb+ 0-0000 4,7100 0.000 0.000 1.00 0.00 0.00 Q
.88 5 1.088 811 -1.000 338 1.008 813 1.C00 6S0 1.000 £ ">3.080



8.000 8 8.888 "3~- 0. S(28 ""8 T3.i3"88 0 8."W8 "3 3. "833 -8

0. 088 8 0. 000 0 0. 0"30 0
0.000 0,'888"1.00 0.38 8. 88 3.3880

5.33 5 1.880 812 -1.800 330 1.880 813 1.003 "6 38 1.888 £ 8.888 3
'3. 888 3 8. 300 8 "0. 8"80 0 8. 088 3 8. 888 0 8. 388 8

0 0.800 0 0.000 3
ji£T588 =feOCa+ " "~8.0880 -5.8588 8,880" 8.880 1.08 8.08 8/88 0,0880
U.30 4 1.300 8"I2 -1.880 333 1.808 813 i.8'80 158 "0.3130 0 8,038 0
13.008 8 8.880 8" 8,888 8 0.880 8 0.888 8 8.888 8

8.808 8 " 8.880 8 " "3". 880" 8
ill 1588 =FeQHCa++ "U."13S88 4.9788 8.808 0,888 £.88 0.80 8.210 0.0800
1,083 1.888 811... - 1.088 "158 £.88081-3 0,038 8_ 8.388.. 0. 8.038 3
3.888 8 0.080 8 0.808 0 0.088 8 3,883 2 8.088 8

3.033" 8 0,300. 8 3/080 8
,^i73£8 -F"eS04-- 8.8088" "" -7.7383 8.888 8.888-1.88 8.38 8.88 8.3880
'.33 5 i.i3~83 fi'll ,1.088 333 -1.380 313 .1.803 73£ -1.333 £ 0,088 8
8. 338" 3 = ft". 803 3 '3. 833 8 T3. 838 3 8. 838" " 0 8.883 " 3

8.889 3 0.380 8 0. i380 8 "
.127328 =feS04- -"- - - - - - 8.0380 7.7380 8.000 8.088-1.88 8.30 8.38 8.0000
:.08"5 -1.080812 1-380 333 -1.808813 1.388 732 -1.800 £ 3.083 3
8.838 8 3,380 8 0.880 8" 8.888 8 3.380 0 8.080 8

8,088 8 0.880 "0 0.880 0
117321 =FeOHS04-£ 8.8000 8.7980 8.080 0.388-£.88 3,80 8.80 0.3880
.30 4 1.800 311 -£.030 813 1.380 73£ -1.830 £ . 3.030 8 3,883 0
8,880 0 8.888 0 3.008 8 8.083 3 8.030 8 0.808 8

0 8.088 0 0". 000 0

=feOHS04-2 —~ 0.0888 8,7988 0.888 8. 883-£. 80 0/80 0.00 8.8880
1.800 812 -£.880 813 ^1.303 73£- -1.883 £ 8.803 8 8.883 0

3.080 8 0/888 8 0.808 0 "8.080 0 8.000 0 8.088 8

0.808 8 0,088 8 8.880 8 "" " " "" " " "" "

NPUT DATA BEFORE. TYPE MODIFICATIONS

ID NAME - ACTIVITY BUESS " LOG GUESS ANAL TOTAL
158 Ca+2 .:-..-.:_,_...._::_.-"£. 29-1E-84 -3.640 4.358E+01
460 Mg+£ ---. j- -:_-_. v; :,.. :. -i. 738E-i3£ -1, 760 £. 490E+31
732 S04-£ -£.S18E-34 -3.550 4.644E+03
338 H+l - - - - - _8.3lfiE-05 -4.080 3. 333E-8£
688 Pb+£ -"" — .. .."_.!. 830E-87 -7. 880 1 . 853E+04
813 SDS1PSI8 1. 030E+30 8. 800 8, 003E-01
8i£ ADS1TYP£ .. 3. 802E-04 -3. 4£8 £. 7£8E-8£
811 ADS1TYP1 9.333E-36 -5.833 6.888E-84
38 Al+3 . •~.:.."."1. 175E-84 -37938 3. £08E+08
£88 Fe+£ . _.. . . ._ 5.8i£E-35 -4.308 £. 888E+0"3
478 Mn+£ l.£88E-34 -3.893 7. 000E+03
140 C03-£: : — : — --:— 1.003E+08 8.800 8. 880E-01
£ H£Q " 1T888E+03 8.888 8. 008E-01

ID
158
k̂-3
^̂ 2
333
680
813
812
an
38

NAME
Ca+£
Mg+S - -
S04-£
H+i
Pb+2
ADS1PSI3
ADS1TYP£
fiDStTYPl
fll+3

ANAL MOL
4.

- . :-£.
4,
"8.

- i.
8.
o
6.
-3.

850E+81
490E+81"
644E+33
383E-82
853E+84
830E-81
7£8E-0£
Si30E-<24
200E+00

CALC MOL
0. 800E-81
8. 888E-01
3. 888E-01
8. 800E-01
0.808E-01
8.088E-81
3. 800E-81
8. 000E-01

0.080E-01

2.
1,
2.
8.
i.
1.
3.
3.
1,

ACTIVITY
£9 IE-84
738E-82
SiaE-34
318E-85
388E-87
800E+00

38£E-84
333E-8&
I75F-04

LOG ACTVTY
-3.S4003
-1.76338
-3. 55083
-4. 8S380
-7. 88080
8. 03003
-3. 4£000
-5. 83080
-3. <̂ Pie»7i

1.
1.
1.
1,
1.
1.
1.
1.
1,

GAMMA
003880
038803
083800
000030
808800
080003
880808
080800
PlflfcfflBffl

NEW LQGK
8. 8008
0. 8380
8. 8088
4. 0800
0, 8300
0. 8800

8. 3888
0. seea
01. PiPlCTPl

DIFF F:
8. 808E-8:
8. 803E-3
8.000E-3.
0« 000E~"!_!
8. 383E— 3
3. 030E-3
8. 388E-8:
8. 00QE-©
Pi CTiTMTlF (?1 •



— :1:-— .-7. 008E+08 3", 888E-01 l.£3SE-04 -3.39888 "1.888888 8.8388 8, 888E-0
143 CQ3-2" ""-....-"•" -i3.088E-01 8. 0"8~0"E-01 ~1. 800E+00 " ~'3,38W8 " i.03300~0 3,8883
£ . H2D S.S2i8E-0i 8. S00E-81 1.080E+38 3. £0300 1.838000

CHARGE BALANCE: UNSPECIATED

SUM OF CATIONS= 1.385E-81 SUM OF ANIONS = 9.399E-8£

PERCENT DIFFERENCE" = ""T.T14E+81 (ANIONS - CATIONS) / CflNIONS" + CATIONS)



:'C VERSION: MINTEQA£ ' -DATE OF CALCULATIONS: 4-DEC.-89 TIME: £1:13:13

:£RAMETERS OF THE COMPONENT MOST OUT OF BALANCE:
UTER NAME TOTAL MOL DIFF FXN LOG ACTVTY
S ADS1PSI8 0.880E-01 S.3£££"-8i 8.80088
i jvjg+2 _........_..£ .049E-03 4.174E-33 -£.76808
£: Ca+£ . -:!: l,"£39E-83 "7.718E-83 -£. 7"44£0
3 PDS1PSI8 5. 127E-83 -U546E-81 -1.83715
4 ADS1PSI8 " = ̂ "3.987E-03 6̂.469E-8£" " -1." 63983
5 "ADS1PSI8 3.898E-83 -£. £6"8E-0"£ -1.42039
6 ADS1PSI8 " £.5£SE-83 -6.36£E"-03 -1.25947
7 ADS1PSI3 - £.384E-03 " '-'1. H26E-03 -1.13771
3 fiDSlPSI"0 £, £51E-03 -5.09.4E-85 -1. 17883
9 ADS1PSI0 £.£48E-83 -9,3t3£E-88 -1.16927

R3029ij3



PC .-VERSION: MIMTHQft2 -D"ATE "OF CALCULATIONS: 4-DEC-S9: TIME: £1:13:33

-_TE7-iR7IQNS= "lfc: "SOLID FlNGUEBITE " PRECIP-ITATES



PC . VERSION: MINTEQA2 "DATE OF CALCULATIONS: 4-0EC-39 - TIM'E: £1:13:35

PARAMETERS OF THE COMPONENT MOST OUT OF BALANCE:

>ITER NAME ' TOTAL"MOL .DIFF FXN/_ LOG ACTVTY
18 S04-£ - - -- =̂i4.£07E-0£ 5.839£-8£ -£.73187
11 S04-£ ;-" :_ " T4.~£07E-8£ '" "i. 668E-8T " ""-3773*187
i£ S04-£ '""• • -"-̂ $-.-£ti7E-(is£' "Tn74E+80"™" ™£ 73137"
13 ADS1TYP2 _ £,7£8E-0£" 1.353E+00 -1.53999
1.4 ADS1TYP2 — ,̂ £-.-7£0E-8£"_ £. 5£6E-8i " -1,73279"
15 ADS1PSI8 "_£/£79E-8£~"-i;i£9E"-0l" -3. 1£397
IS ADS1PS.I8 "1.825E-32 "-4.3&eE-02 " -S..9£796
17 ADS1P3I3 1.5J35E-02 -1. B8£E-8£" -£.77830
13 ADS1PSI3 ' .1.337E"̂ 0S -6/345E-03 -£.65393 ""
19 ADS1PSI8 1.243E-02 .. -l/l£l£-33"" -£.59361 "
£"0"" fl0SlPSI8 " " _l.£iSE-8£ -4.a47E-85 -2/57799"
£1 ADS1PSI-3 "" l.£17E-8£"̂ -9/8£5E-03 -£."57729



PC VERSION: "MINT£QA£ "DATE OF CALCULATIONS:" 4-DEC-89 TIME; £1:13:56.

I7ERPiTIQNS= ££"; SOLID DIfiSPORE " PRECIPITATES



PC VERSION: MINTtQflE .""DATE" OF CALCULATIONS: 4-DEC-S9 TIME: £1:13:53

'ARAMETERS OF THE COMPONENT MOST OUT OF BALANCED

TER NAME "TOTAL MOL . DIFF FXN LOG A'CTVTY
££"""" S04-£ -":: "'•• -4, £87E-8£ -1. £67E-38 -&/"£ 1754

ID NAME flNAL_MDL _"CftLC MOL ACTIVITY LOG ACTVTY GflMMA NEWLOGK DIFF'F)
158 Ca+£ ...... - /l.£39E-33 " 1.239E-03" 7. 12SE-34 -̂3/14735 '3,575368 3. £481 -7.75£E-1'
468 Mg+£ ":i_._049E-03 _i. 049E-03 6.033E-04 -3. £"1949 8.575360 8. £431 0.300E-3
73£ SG4-£ T. -4.̂ 50E-8£ "1.853E-06 &/3&0E-07 " ̂  -6.21754 8.575363 8,£401 -3.453"E-ie
478 Mn+£ . ----- T.T/3.05E-S4 1.384E-84 7.585E-35 -4.12464 3.575368 8. £481 -1.63£E-r
888 Fe+2 - ".." .1. I-.5. 133E-85 "5'.133E-85 £. 953E.-35 -4.5£973 8,575363 '3. £481 8.3£'3E-3
813 - ADS.1PSI8 1.217E-32 £. &47E-03 S. &47E-33 -£. 577£9 1.333000 3.3880" 3.£4BE-H
812.". ADS1TYP2 .2.723E-0E .3. 197E-83 "3. I97E-33 -2/49529 1,008080 8,8383 8.0B0E-3
811 ADS1TYP1 &.388E-84_ 1.734E-08 1.734E-88 -7_.= 7_&i87 1.803388 3.3838 1.359E-1'
33 fil+3 .-i/£l4E-04"~ 4/59&E-35 1". 448E-135"" -4. 34151 " 3, £83313 3. 5431 .3. 23GE-3
148 C03-2 "-" -"-3/808E-B1 -. 5.913E-14 3.48"£E-14 -13.46S£3 '" 3". 575363 3. £431 3. B02E-0.
£ H20 _" " " -£>TB6"SE-£l":-3.459_E-0_4 9.97&E-81 ..".. .-B. 88136 __ "1/330080 3.0311 1.3&SE-ir

688" Pb+S 9. 156E-0.T '4. "iS7E-82 £. 48"9E-8£ "-1.61815"~~ "8/575363 3. £481 8.S3SE-8:
333" H+l . 8.515E-05"-1.151E-8£ 8.31SE-05. "-4,08088 8.878933 4.8383 -i.355E-£ii

SPECIES: TYPE : I - COMPONENTS " " ' .. . ' " " - - '_.

NAME CALC MOL ACTIVITY ' LOG ACTVTY SAMMfl NEW LOGK DH
... ..._..i_.239E-8~3" 0.00"071£8 -3.14705 13,575368 3. £40 0.038

I.049E-03 .0.0006333 .-3.£1949 0.575368 0,£40 0,000
1/053E-8& 0.8000836 -6.£1754 8.575360 0.248 8.830

" 1.384E-84 8.0080751 -4. i£4&4 8.575360 8.248 8.880
-— 4.1S7E-8S 0"/8£40908~ "-1.61815" ."8.575363_ ~3.£40 "0.300
-— 5.913E-14 8.0880000 -13.468£3 0.575363 0.248 8.888

3..157E-8.3 ._0.803196.7 -£. 495£9 1.388808 8.800 3.338
1., 734E-88. 8.0008008 -7.76187 1.888080 8.888 8.383

--",:.. 4.3.96E-85 8.0080144 -4.84151 8. £38313 0,548 3.388
Fe+£ S/I33E-85 0.388B£95 -4.5£973 8.575368 8.£43 3.888

SPECIES: TYPE II .-_ COMPLEXES - =- - ":"_ ".. . .", " """:..- =

ID NAME CALC MOL ACTIVITY LOG ACTVTY GAMMfl NEW LOGK DH
l£73£t =feOHS04-£ "1.789E-03 0.8817393 -£.76719 "l.030080 8.790 8.880
81481 H£C03 AQ 1.537E-05 3.0300154 -4.81137 1.884616 16,815 -£.£47
873£8 HS04 - 4.4&3E-09 0.0088030 -8.41836 3.878933 1.947 4.918
330328 OH- — 7.£01E-11 0.3003800 -18.£8£63_ 8.878933 -14,£££ 13.345
303388 MgOH + = 6.43&E-12 8.0830000 "-1i.£5138~ 8.878933 -1£. 051 15.935
3̂1433 MgC03 AQ 1.714E-14 0.0330800 -13.76431 1,304616 £.922 £.3££
381431 MgHCQ3 + 5.&13E-18 0.3303080 -9,31085 8.878933 i1.517 -£. 430
b373£8 MgS04 AQ 6.043E-03 8,3000331 -7.£1675 1.304616 £.£IS 1.399
583388 CaOH + 1.216E-12 8.0008300 -11.97497 0.870933 -12.847 14.535
381400 CaHC03 +" " " 4V791E-10 0,0000000 -9.37955 8.870933 11,376 1.793
531401 CaC03 AQ i£.987E-14 0.8800083 -13.53450 1.804616 3.379 4.838
507328 CaS04 AQ 8.158E-08 3.0800031 -7.08683 1.004616 £.£76 1,478
83308 A10H +£ 1.71&E-8& 8.0030018 -6.8Q54£ 8.575363 -5.083 11.899
83331 A1(OH)£ + 1.S90E-07 0.3083802 -6.78364 B.878933 -13.343 8.308
5<|_V£ fli <OH) 4 — ^ ~ 3.963E-13 8.0380000 -12.46199 8.870933 -23.876 44. 860

A1SC4 + 9/447E-09 8/8800083 -8.88474 8.878933 3.034 £.158
fll(S04)2 - "4.396E-13 0,8800080 -12.41693 0.873933 4.9£0 £.340
AHOH)3 AQ £.473E-89 8.0000080 -3.68470 1.334616 -16.802 0.388
FeOH + 6.74£E-il 0.3300003 -10.23123 8.373933 -9.7£0 13§̂ 93
FeOHS -1 1.3£8E-£4 3.0000088 -£3.93674 8.878933 -31.584 38.300
F¥S04 flQ £7T85E-0;9" "8", 0W0030 "_ -S."565SS"'" 1.004616" ' £.179 3.230

Qf3__________p fl 1 TE7-- 1 Q (•,



*• - JT.-J1Jt-i-i ~-l_l,.~idt<<£HdWKJI_l -ltd, 3 <*-_&/ W.

Mn(DH>3 -i . 2.356E-S7. 8.0000000 -£6.63733 8.870933 -34,740
MnS04 AQ = 7.40SE-89 8,0888000 -8.12829 1,884616 2.212 £.17!?
MnHCOS -*• . -3.788E-11 0.0J300008 -18,-87£8& 3,370933 U. i&0 8.023
Pb CC03) £-£"-- £;r U&E-ia 0.0808088 ' -17.91468" '"3.575360 18.380 3. C38
PbOH + &.469E-06 8.0080356 -5. H"49£l 3,878933 -7.653 8.333
Pb(OH)£ AQ £.617E-il "0.3008008 -10.5S327_ 1.884616 -17.122 0.288
Pb(OH)3 - 4.15&E-18 3,0008800 -17/44134 8.878933 -£3.008 3.383
Pb£QH +3 "1.854E-85 3.8000033 -5.51736 0.£33313' -5.3£0 0.803
PbS04 AQ 8/172E-36 0.008888£ -5.88569 1,384616 £.748 8.380
Pb3(OH)4+£- 1.Q12E-13 0,8008800 -1£,9S179." 8.575368 -£4.£83 £6.583
PbC03 AQ 1.418E-B8 8,3083800 -7.84637 1.884616 7.£38 0.833
Pb(OH)4 -£ -1.73SE-S5 0.8330000 -25.33140 . 3.57536® -39.459 3.838
Pb (S04) £-£- -4.-53SE-11 0.0808008 -18.583££ 0.575368 3.713 8.838
PbHC03 + -l.£41E-t3& "0; 0080011. -5.96637 ft. 878933 13.263 3.383
HC03 - — .—::-.-a. 339E-83 8,8080001 -7._L3633 8.878933 18.47£. -3,617
=feO- - -i.70&'£-85 0.80130171 """-4.76803 1.830030" ~~" -3.930 8.338
=feOH£+ ' I.37£E-8£ "0/g'l37221 -l'S6J:58_ 1.888038 7, £98 8.38©
=FeO-- " "~" =f/£5£E-n " 8.8888080 ""'-13, 833"78'" i. 388088 " -s7938 ""3.3C8

Jli330£ =FeDH£+ 7.441E-88 8.3880881 -7.12836 1,088880 7.£98 3,888
Jii6S08 =FeOPb+ 6.799E-84 3.8886799. -3.16757 1.380888 4.718 3.303
Jlc6883 =feOPb+ -• 4.878E-33 8.3848776 -2.31179 1.088880 8.388 3.333
il£1588 =feOCa+ 1.3£4"E-T0~ 8.8888888 -̂ 7S89"63__ 1.800080 -5.358 8/333
3111583 =FeQHCa++ 8.078" E-12 8,8800003 -11.89£78 "1,800088 4.973 3.888
31173£8 =Fe3Q4- ••-=••• -- 1.994E-03 "0.8300008 -7. 788£5 " i". 1203080 "" 7.783 0.088
3127323 =feS04- 3.-677E-83 8.8836772 -2.43448 1.388088 7.788 3.000
ili73£l =FeOHS04-£ 9.S69E-09 . 8.8800800 -8.832.96 1.888080 0.790 3.300

SPECIES: TYPE . Ill .- FIXED SOLIDS'

ID NAME "CflLC MOL LOG MQL . --.NEW LOGK DH
£ H£0 -3."459E-04 -3.461 " r 8.831 0.838
3 C0£ <g) -1.671E-85 -4/777 £1.627 -0.538

'30 H+l . -1.151E-8E -1.939 4,380 0.808

SPECIES: TYPE IV -PRECIPITATED SOLIDS __

ID NAME CALC M O L L O G MOL . " NEW LOOK " DH
368303 . ANGLES ITE " 4."410E-8£" "-1.356 " _ f.336 : "'-£,153
883002 DIASPORE 6.955E-05 -4-. 158 "-7,396 " "24.638"

SPECIES: TYPE V - DISSOLVED SOLIDS

:D NAME CfiLC MOL LOG MOL NEW "LOGK" " DH
315801 GYPSUM 3.068E-05 -4.513 4.654 -8.£61
315003 HUNTITE 5.524E-38 -37.£58 £9.421 £5.768
346801 HYDRMAGNESIT 0.083E-31 -54.168 7.657 52.218
34680£ MA6NESITE r/6"£3E-89" "-"8.790 " "~7.898 6.169
8£S880 MELANTERITE 5.972E-B9 -8. ££4 £.-531 -£. 863
846833 NESQUEHONITE 6.413E-12 -11.193 5.498 5.789
S£S080 SIDERITE £.747E-08 -7.561 10.437 5.3£8
347003 PYROCROITE £. 919E-1£ -11.535 -15.568 22.593
347800 RHODOCHROSIT 5.929E-08 -7. ££7 10.366 £.879
047030 MNS04 4.570E-14 -13.340 -£.998 15.438
060000 CERRUSITE 1.482E-82 -17853 "l3.£33 -4.863
K3 MASSICOT 1.88BE-87 -6/726 -13. £67 16." 780

i LITHARGE -2.970E-07 " -B̂ 5̂ 7 -13.868 "16.330
360002 PBQ, .3H20 3.634E-07 -6.443 -i£.980 8.380
060801 PB20C03 5. 139E-39 -8. £3.9 0. £56 11,468
360308 LARNflKITE 7.351E-02 -1.152 0.143 6.443
360301 PB3Q2SQ4 £.541E-06 -5.595 -13.841 £0.750 fl R 3 0 2 9 k 8
260003 PS403S04 3.739E-I2 -il.059 -££.845 35.873

PB3QaCQ3 £.59£E-14- 1̂3.586 -ll'.56£ £6.430



PB(OH)2'(C) / - "-'1. £37E-"0"g " :. " -1/988' -S744T" 13". 9-98
-58613883 "HYDCERRUSITE. "6.714E-87 -6. 173 1.7.460 _ 0. 033
13SW£35~~PB"£G~(OHy£ 7.59"SET-14 -13.119 -26.200 ~" " 0.008
J368884 PB4COH)6S04 4.3£5E-10 -9.317 -£1.138" "3.088
2315033" LIME - 1.785E-£9 ." ..-£8.. 768 " ". -33.788' " 46/£65
2315881 PORTLANDITE- 4.8£7E-19 -18.316 -23.3£7 38.&98

WUSTITE 4.512E-09 -3,346 . -1£.215 £4.846
PERICLASE .4.5.88E-1B . -17,338' -22.278 36. 135

3323801. HERCYNITE 3.944E-11 -18.4134 -28/827 78.363
346888 SPINEL 3.£15E-19 . -18.493 -: -38. £26 39.889
1083080 ALOH3(A) 2.758E-84 "-3.-5S9 " '- -18-955_ £7/845
:-.303008 ALOHS04 1.773E-24 -3.758 " 3/238" ""8.880
803801 ftL4(OH)10S04 3."£85E-03 -7.494 -££.788 8.808
•̂15080 ANHYDRITE "1.557E-85 -4.883 ","4.557" 3.769
J015883 ARAGONITE. " 4"/"443E-39 , -8.352" "" . -:B. ££3 £. 61"5
5846803 "ARTINITE """ r/888E-££ -21.963 -18, £11 £8.74£
1333081 BOEHMITE " "..__!.. 66£E-82 " -1. 779 -9. 176 £8. 138
.'346308 3RUCITE r. 3/957E-13" ~" ;' -i£/483̂ __-I7, 341 £5.848
5015331 CALCITE -".."= "... :&.5£4E-0"9"" "'-8." IBS " 3.438" £.535

Al£03 '- ; " &7513E-89 -8.136 . -££.930" 8.888
5015332 DOLOMITE " 3.3l"8E-i7" " -i&".4"~79 ~" l&/8£4""": "_T. £90
346388 EPSOMITE """5.&95E-08 -7.245 ^ £.£80 -£,823

SPECIES: TYPE VI - SPECIES NOT CONSIDERED

ID NAME CALC. MOL LOG MOL NEW LOGK" "' 'DH
813 ADS1PSI8 £.647E-83 -2.577 3.388 0.888



PC VERSION: MINTEGA2 DATE OF CALCULATIONS: 4-DEC-89 TIME: £l.jl4: 4

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG = dissolved" and adsorbed species

180,3 PERCENT BOUND IN SPECIES # 158 Ca+£

, 180.0 PERCENT BOUND IN SPECIES # --468 Mg"+£

-31". 7 """"PERCENT BOUND IN SPECIES #81£73£1 =feOHS04-i
68.1 -—PERCENT BOUND IN SPECIES #8" 127328 =feS04-

.103.3 PERCENT BOUND IN SPECIES # 470 Mn+£

188.3 " PERCENT BOUND IN SPECIES # £80 Fe+£

11£. 3 "PERCEM"T"BOUND" IN "SPECIES #_U2330£~':~" =feOH£+
5.6 " '""PERCENT BOUND IN SPECIES #8116i300 =FeOPb+

48"; i. PERCENT BOUND IN SPECIES #Si£&880 =feOPb+

. 11.8 .-.PERCENT BOUND IN SPECIES # 812 RDS1TYP£
6,3 -PERCENT" BOUND IN SPECIES" #8127321 ^feOHSQ4-£

58.4 PERCENT BOUND IN SPECIES #81£330£ =feQH£+
17,9 PERCENT BOUND IN SPECIES #S1£&003 =feOPb+
13.5 PERCENT BOUND IN SPECIES #8i£73£0 =feS04-

188.0 PERCENT BOUND IN SPECIES #3116088 =FeOPb+

..9"6/3"" "= ̂ PERCENT BOUND IN SPECIES #" 38 Al+3
3.3 = PERCENT BOUND IN SPECIES #383380 "A10H +£

92.8 PERCENT BOUND IN SPECIES #3381481 H£C03 AQ
7.4 PERCENT BOUND IN SPECIES #&l30148£ PbHC03 +

--3/4-.:. - ::PERCENT"BOUND "IN" SPECIES #6083388 PbOH +
5.5.- PERCENT BOUND IN SPECIES #6803303 Pb£OH +3

357.7 "PERCENT BOUND IN SPECIES #8116800 =FeOPb+
>1800. PERCENT BOUND IN SPECIES #S1£&000 =feOPb+

88/2 . -PERCENT BOUND IN SPECIES "# &0;0 'pb+£ "'
1,4 PERCENT BOUND IN SPECIES #8116088 =FeQPb+ _

18.3 " PERCENT BOUND IN SPECIES #S1£6"00"0 "=feOPb+

115.9 PERCENT BOUND IN SPECIES #8123302 =feOH£+
31.1 PERCENT BOUND IN SPECIES #8i£73£0 =feS04-

— EQUILIBRATED MASS DISTRIBUTION

NAME DISSOLVED SORBED PRECIPITATED
MOL/KG PERCENT MOL/KS PERCENT MOL/KS PERCENT

S l.£39E-33 108.0 1.185E-13 0.0 3.330E-31 8.3
"7 "1.849E-83 183.0 8.330E-81 3.8 0.800E-01 3.0

9.391E-06 0.0 5.387E-33 13.9 4.413E-32 89.1
1.305E-04 180,8 8.800E-81 3,3 0.880E-81 0.0
5,133E-85 183.0 _. 8.0J30E.-0JL . 8,_0 _ _ 0.080E-01 0.0
5,1S8E-35 " 42.7 8.000E-8i__ 8.0 6.955E-05 57.3
rl,671E-35 I00--0 .. _, 0.000E-01 0.8 8.800E-81 8.®

" 1/9HE-85 10.1 1.709E-84 39.9 0.808E-01 0.0



i33 H+l ""1".£.9&E-0S 0.1 1. 182E-82 99.9- 0.000E-81 8.8

CHARGE BALANCE: SPECIATED "

SUM OF CATIONS = 1.882E-01 SUM OF ANIONS 7, 115E-83

PERCENT DIFFERENCE = "3.76&E+01 - (ANIONS - CATIONS)/(ANIONS + CATIONS)

NONCARBONATE ALKALINITY = 0.080E-81

IONIC STRENGTH = : 2.308E-i3£ - . " . " . _ T .""" " " ."'."":: "" " .

****** DIFFUSE LAYER ADSORPTION MCDEL ********

*•*** Parameters For Adsorbent Number 1 .*.***
Electrostatic'Variables: ps"i0 ="3.143169 sig8 = 8/161699

psib = 3.808088 sigb = 3.833000
psid = 0.080808 sigd = 8.883088

Adsorbent Concentration (g/U : 12.188
Specific Surface Area (sq.1 meter=s/g) : 600.88

flR30295



PC VERSION: MI"NTEQA£ . DATE. OF CALCULATIONS: 4-DEC-3.9 TIME: £1:14: 4

i
aturation indices and stoichioiaetry'~o~F "all" minerals - - -.-

ID # NAME -Sat. Index Stoichioraetry (in"parentheses) of each component
5800 ALQH3(A) -3.559 ( 1.008) 38 ( 3.880) 2' ( -3.800)338 "
1080 ALOHS04 -3/750" "( -1.300)"330 " (" 1.880) 30" ( 1.038)73£ ( 1.838) £

6303801 AL4(OH)13S04 -7-r494 (-10.308) 333 < 4.080) 38 ( 1.308)73£ ( 10,308) £
63.15S8S ANHYDRITE : -4,80S ( i. 838) 130; i 1".®08")73£.
5815308 ARflGONITE" -3.352 ( 1̂ 388)150 ( 1.000)143
5846880 ARTINITE . -£1.963 " C "-2-.-388)330 ( "£,1300)468 ( 1.088)148 ( 5.888) £
£003001 SOEHMITE "" -1.779' < -3-000)330 ( 1.880) 30" "{ £.808) £
2"0"4&080 BRUCITE " -1,2. "483""" (""_!. 308) 468 ( £.000) "£ ( -£.000)333
5815881 CALCITE " --B7136 (" 1,080)150 C ""l,"800") 140
£38380£ DIASPORE . " S/8W ( -3.300)330 ( 1.888) 30 '( £.038) £
53iE80£ DOLOMITE -16/479""""" "( "1/088) 158 ( 1.380)460 ( £.088)148
60,46800 EPSOMI7E": ""-7/245 """( 1.880)468 ( 1.030)732 (7.380) £
£033883 GIBB3ITE . <C> -1,859 ... (..-3/008)338 ~ (_ I.̂ 880)~38\. <.;_"3..Q00.) 2
3803803 fl!203". _ """"":"""""-SV"r56.T:"""T'"r£r38̂ r"38" T 3..38Q) £ " ('-6.830)330
6315031 GYPSUM -4.513 " "(" 1.883)158 ( 1.303")732 "f" £.388) £
5015383 HUNTITE - -37-. £58 " t 3.080)460 (_ 1.338)153' ( 4.883)148
i04683i HYDRMAGNESIT -54.168 ( 5.8"8'0)460 ""( 4.880)148 ( -£.888)330 ( 6,880) £
584680£ MAGNESITE -8.798 ( l._300)460 < 1.388̂ 148
6828008 MELANTERITE "-8. £H4 C " T."g00") 280 £ "l/000">732: -C 7.838) 2
5846883 NESQUEHQNITE -11.193 ..". ( l/0"88) 468 ( 1.308)140 ( 3.080) £
i0£3830 SIDERITE . -7/561 _( 1.880)£80 ( 1.880)148
£847003 PYROCROITE -11.535 "" ""("-£. 08"0")"333 ( 1 ."000)470" ( £.880) £ . .
5847003 RHODOCHROSIT -7,££7 ( 1.388)478 ( 1.380)140
6347003 MNS04 -13,343 ( 1.808)470 ( 1.300)732
5060880 CERRUSITE -1.853 --< 1.803)608 ( 1.000)140
£068003 MASSICOT " " ~-6/7£6. " :( -£,1300")330 (" 1.8138)608 ( '1.880) £ -

LITHARGE -r-_6,527 ( -E/880)338__( 1.808)688 ( 1.380). 2
PBO, ,3H£0 - r"6_r440" " "= "<" -£/080")"33"0 "("""1,000)608 ( 1.330) 2

5868801 PB20C03 " -3. £"89""""__.....( -2.800)330_ i 2._830)&80 ( ..1.830> £ .( 1.880)148
6868000 LARNAKITE -1". 15£ -" £ -2,~000)338 ( £.000)630 ( 1,303)732 ( 1.338) £
606-0881 PB30£S04 —5.595_ (" -4,830) 330 < 3.008) 608 ( " 1.888) 732 < £. 383) £

B4Q3S04 -11.859 . ( -6.808)330 ( 4.880)688 ( 1.388)732 ( 3.380) £
586088£ PB302C03 ; -13.586 "( -4,008)338 ( 3.003)630 ( 1.080)140 ( £.388) £
6860083' ANGLESITE 8.000 ( 1.088)600rj 1.380T732
£860804 PB (OH) £ (C) -1/908 ( -£",: 300) 333 ( 1.808)688 ( £.380) £
5860883 HYDCERRUSITE -6.173 ( -£.800)338 _( 3/30?l),680 ( £.880)148 ( £.888) £"
£060085 PB2Q(OH)2 -13.119 ( -4.000)330 ( £.080)680 < 3.380) £
6360084 PB4(OH)6S04 -9._317 (-6.303)330 ( 4.880)600 < i.88®)73£ ( 6.080) £
£815808 LIME —28/768" (-2.800)333 ( 1.800)153 ( 1.000) £
£015881 PQRTLANDITE -18.316 ( -2.080)330 ( 1.083)153 ( £.080) £
c'8£S008 WUSTITE - " -8.346 r (-£."080)330 (.8.~947)£88 ( 1_,000) £
£846001 PERICLASE -17.333" (_-£_. 803)333 "( 1.080)460. <_.. 1,000) £
30£S831 HERCYNITE -13.434 < -8.003)338 ( 1,088)280 ( £.883) 3B ( 4.008) £
3846080 SPINEL - -̂18.493 ( -8.083)333 ( 1.800)463 ( £,380) 33 ( 4.088) £

flR302952
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ĵ
aain
i
z
13
Xtn
E
Ht

-

ID
4J

C Va i.
-rt 4*
O ffl
•rt kIH e a
VI Q) Ca *> ad ta o
P X

CO k
rt Olffl Oi v in
C 4) 3 Ko ta a td-rt c e t-4> -rt o Edp -a o E
C k <
30 . CBIH o •< <

3= U *" P- „ „, .td c < 8tNtnm9in a TJ Q t3 „ • _ : * * •
O + » O i Z 9(08rtCN
X A E Ed HI
U P -rt E- O

3 VI < <w c a z cua 01 1) M w f- »
O 13 Q K " X
H k CB Q < CJ •<i- ca o H t - - - < Ea. a to o cc UIOXEC.X
O>3 U t3 X X Q X Q

R3D2970



tn
td
EO

H
rt OS

>
1
< -3
M •<
CE HI
Id CC
E- EU
< E-
E <

Ece
O Ed
b. Z

O
< N
f-
< tdca tna

D

^
E

tn
£->
M
E
HI
-J

Z
HI
E

>
Ed
O

in ace E-Ed tn
E—
Ed
E
ce< zcu •<

Ed
E

Z
O
HI
t-
3ca
H
OS
E~in
Ma

w
E-
Hl '
"Z
.3

bl
E
X
bj
ffl
HI
tt

3.

888.in 8 8 ID
. N . 10n . rt n
8

8 6
8 8
4 +
Ed bl
8888
6 8 8 rt
8 CM 8 tO
Q 8 9* 6*

rt 6
8 6
1 4
Ed bl

N 8 S Q - - —in 8 8 8
. tN 8 .

CN . . rt
8 6

rt 8
8 9
1 4
Ed bT
8688
CN ffl 6 M
01 01 S .
... CO
888

in
Ed_Jffl<
HI

rt CB
E- E- E- E- •<
Z Z Z Z >•< < < < u
E- E- t- E- •< Ztn in tn ui H oz z z z CB HIa o a o td E-
U O U U E- U< z

E 3
b.

OS
O td
b. Za

k < N
J= - E-
x < Id -E t Q tnu i s E a_ __ .__ .. _ a

**

x
•rt> ffl
•rt -E
4J O
U N
3 X
TJ 4> TJ
E -rt TS a
0 ffl (B 4J
0 6 0) ffl
k JC k

P 0 3•rt a Of +j
rt k ffl3 a a 10a E ta B
k 0 to 3TJ N ax k aJT TJ ft _;- - - -

Qt 4*

a a k w
+> k *l "Oa 3 c(.. jj fo P?
3 ffl 4> ...

ffl E i-l Olin 3 < Q

= _ :. _ -_ .̂

_. _ _ . __ . __

X<
E

in
E-
M
E
HI
J

Z
HI
E

>
Ida

in Qce E-td ino
bl
E<
CB
•< Za. <

bl
E

Z
O
M
t--"i
CO
HI
OS
E-in
HIa

tnHI
M
Z
3

bl
E
2*

bl
-3m«c
HI
CB
^

tn 8 8 8rt 6 in in
rt . rt .
. rt . rt
6 6

868
868
4 4 4
bl U bl
8886
8688
866.
6* 8 S

CN rt rt
6 66
I I I
Id Id Id
8988
8 8 S rt
ffl rt CT> uO
. • . .
8886
rt CM
8 9
I 1
Id bl
8 8 8 n
CO 8 9 CNffl in en .
. . . rt
686

f- E- E- E-
Z Z Z Z
^ ̂ * ̂  ̂ *

E- E- E- E-
Ul Ul Ul Ulz z z za o a ou u u u . . . ...

_

8 CN
rt 9 rt rt ffl 01 * OJ CM rt . .

CN rt 6 S rt
rt rt

B
1 1 P 1 .
1 1 X 1

rt

P
rt fta E to
P 04"

N C
C Oi

U] 0 TJ g E II
CC rt (b Qj O II
bl +> +J k -rtE- -o a a o 4»td a k k c a +>
E 014J 3-rtrt EB 3

Z Z - < 3 C 4 > Q - P abiz ce m ffl vt a c c- td < m u m o k ac-rt
+ > C u k B B O t E Oa - m o 3 k 4> oirt k

4J Ql 4> J XP Hi C Oi 4» 0
BE B bl 0 C J3 -rt 0) CO -rt
ao a Q . r t f f l -rtE 4 3 T J T J4" a c o at a c c rt c ai-ex o E 4>3 TJca-rtffl04»a
oa a CrtTJft -rt 0 k D « Eu +) x E-1 Q i a a Q k o i a Q i k -H
XCft CC k > E B 3 Q C aX4i+'k

k Ql Ol O Ol 3 ffl 8 -P k C Of t h - H B o. via a a i k e i c a f t E v
4 ^ O P f t Ul V l £ X g E O 1 3 * r t T I C 3 O Pau--i4> z -rt -H H tu t, a o c -rt a
3v IH >C "^ T^^^^ Oli-lCD C 3 tfl4-*iHTI vt u ce c cj 4> o o o i o
rt C dJ 3 E- *H <H Ol tO B "H -rt J3 3 H OIa a o E o o m 4)-rto+J -IBCs . i i a id QI vi to 3 vi a E ̂
-H o •< o a a a < H 4 > a o ta £ffl o Ei4 c M u3.fi a j j c A ^ a o i oicu k j a g g ^ a o i - r t E B a E x - r t
(£__<> Q 33OX4>O3OX-rtffla

Ed ZZZHtnCuZUHE^E^
E-< 1 1 1 1 1 1 1 I I t 1 t
CB
3- Ul OX~-"' " " "~ "t- a. >* in z w z
< S-f-E-i JE- 31DX3

_U1 <U1EO blCut-OUl<b.
Z J t- 3 Ul t- 13 M CQ E- E E-
3 Z Z Q M 3! Z Z Z HI M E- S

g Ci
£ C
4> T)
•rt 4=
k 3o a
rt Oce bj tuck bi a b a c i - r t t i ) - r t e 4 J T i T f aptdrt .. _ . : .>• « i-t a a* 4-> m ^ c x o E 4 > 3 T > c a - r t e a 4 > a c k- - - - - - - 0 0

ta. . _ . . . _ k a t ao > - T > N O > f t h - H c c u v i a a a i k e i B a f t E v a u a
< Xka 4*Ol)ft U l V l E X g E O l S i H T I C D O O > k E
Ed JS TJ Q. _; aU-rt4> K - r t - H H O l k B O C - r t a C 3 -rt„ - - _ - _ - - - -rt 0 4*
OSrt - Tl4>X' Tl Vi CJ CC ^ C CJ 4> O O O l O tDo t u a k v i r t c o i 3 i - i H | H O i t a c < H - r t j a 3 i - i o i ^ T J
U. 4Jk*i"O B f f l O E O O H ) 4 ) - r t O 4 ' r t . 3 C O f l l O i- • - _ . . _ _ . o o v

•rt rt O
k 3 kEd ft a fttn E Bo

u
tn

OS - - - - - - - - . . . _ _ . — — — — -- -̂ -̂  £ ̂  Ul Z Ed Z O
blrt . - < S » ! - E . J J E - 3 1 D X 3 H I
f- — - - - — -———-—- - .. _ U 1 . <UlEOIdCut-OUl<b. E-
< Z J t- 3 Ul t-13 M CQ E-E E- Cu
E - 3 Z Z Q M 3! Z Z Z HI M E- S O

3 ra
B B Ol

•rt
4> X kta a a
ffl 0 f>ft a 3
J3 Tl fta E E
4> 0 O
Ul Z U

cc

E-o:aEd a.>• in< z•<ceoso
Eh bltn< o
E- Q
ataco

•rt
4>
D
k
+>
Q;
D
C
Oo



•
X
«s
E

in
E-
E
HI
-J

x
Ht
11

>
Ed
Q

Ul Q
ce t-bi tn
E-
Ed
E<;
OS< z
0. -C

Ed
E

Z
O
s-
3 .

Ul
HI
O

tn
E-
H
Z
3

Id
E<;
Z

Id
Jm<;i—i
cê
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OŜ
>.

tfi *& lO rt fl1
889 86
4 4 4 1 4
ti] Id td Id bl

868 . S rt Q in M • S .88896 >
Q IB 03 Q . in 8 CN in -* .8 . .810 .6rtin .iD8rtrttnoio4rtins^'rtrtin_j
66 9*668* 88

05 ^J< rt OJ 8 8
9 86 688
1 1 1 1 4 4
Id - tdlld ' ' bl Ed b]
88(06SUJ886669986CN66
86rt66 .89866fflS68 .88

88 66 998 89 88

4*88 f rt Q S rt OJS68
988 888 89 8688
1 4 4 4 1 4 + 1 1 4 + 4
Cd Cd Cd td Cd td Cd Cd IdldjEdEd
8&8UJ8ffl686698CTiCOS886
OJ69 .6inrt8999^04048986(i)ss<QvDtxnsrtr.e<ii.-OJSS9
886 88888966 6666
OJ 6 •* CJ S 88
8 6668 69
1 4 4 1 4 4 4
Id bl Ed bl bl bl Id
886CM8ai6868in6UJCN8 ,66
01 ffl O .8ffli088 . (N in .0)8898
tOOJ .8603^8 .8 . (Ji UD • .888
. . rt OJ . . . • rt rt'rt~ . rt -tf rt rt . .
86 9886 6 68

zzzzozzoazzazzzzzz
E-E-f-E->E-E-»E-i>>E-E-E-[-E-E-intninuiHtincnHHiininHiininuitntntnzzzzcczzcecczzcczzzKzzaaooEdoabitdoobiciooooa
UQUUCJCJtJClQlJUDUCJCJUtJtJ._

.

p k kp x x a
g i x xxi _ i Oi
O I O l E E e g I E E H Q i S k S

- O)— oi
TJ

s
ft : " " —
01 C
13 O

•rt
Ol 41. . . e x u
O 4> O
N -rt k

P X VIa— o 4* •**..-
E O rt 4J -rt X Ol
•rt -rt Q) C > 4> k 4> +> ffl
Xrt > QJ -H -rt X Ql E-rt U•rts^ -rtto>4'iH am c
E B P f t P k - r t - r t - r t ft O
•— k-rtO)irt(3|ffl>3 BE -P

k CD TtrtfflVtak-rtO1 OO Dlax cao)x3o.vicnoiffla P k k - r t4>4> a t a ^ e a a - r t f t k s-t QJ TSoi -H e a j ~ - k Q i O T J O i < u v t c 4>ECQ x c n ffl cj Tiao o a c r t
a O X U,M X X rt Ti CO X! O 01 ffl
• r t k 4 > r t p + J _ 2 k C U J -rt Ql k C D O
T3O-H£-rt-rt~-OlOCQ(TJk fflB -rt

atO-PX!> -P-rt-rtO) 3 P-PVI4>
a B V-rt+JfflVTJkrt^ ffl VI kr t k f t k 4 J C » f f l 3 ( u a a p - r t d f tp a T j a a p a T J T j 4 J ^ t J k -HTJ >
rt Vi <HP3-rtCkT(3]-rt3l C St
4Jrt^£Tll4^TI3BO)B4Jft fflrtrtrt
k 3 r t 3 3 C 3 O 4 J C f f l k g Olrt OJH
B t r 3 C r O O k k O l O k f t f t X k f t B a
a.<(D<OJtJOOI-lJH>f- Q.O * < *

04CNCMCMtN04CMNNNCMCN04NN040)NCMfN
889986699866686Q6688
I I 1 I i I 1 I 1 I I I I I I I I I 1 I
tdtdCdtdldldtdWUtdEdtdtilUlIdEdtdliltdtdtn rwi ffi m _• IPI tn *ri rf* rM *\ «4i —i —i MS •« .Am «« m

88668666666666896968
intfiinininifjininininmin.itnininin[ninin
88888666666866898686
EdEdEdblEdbltdblblUblblblblblblblEdtdbl

Ed 1 iOi£tOU)tOvOiJJiOlOiOCOvOiOiOiOtOU}iOkO^O
El ....................
HI i 69868888899968886989
E- 1

flR302980



o ... _
z
w .....
13
< vi ao a rt

ft C
X ffl C kk k o ' i no " -P o - V] bi

(- - O VI ffl -rt J
H - - - JS -H -rt * M CO

Z - rt rt C ffl 0 CO <
E - J f f l f f l - r t - r t U r t Mtd in u oi B a CB
O Id CO k Tt _ TJ <

E ' f f l r t . - r t f f l J * O >id G cn 3 TJ > k * em rt 4* c « -rt -rt u
E - - O " < f f i J 2 » > > a HIin ce rt *> E B u.
O 'E Id TJ Ji ft O E O tH

bl (U C B * TJ C -H N CJ
CC E ffl O C O ffl bl

in Id C k TJ +* TJ 0.o . - < t j 4 > . . o a E E a intn b i k t a - r t X k s ^H t o a 4 ' 4 ' a T J o a _i
< a E O -X C E k <

_] Q , - --C ffl k . ffl 3 U
O J - r t + J f e U - . . . - +> Hi

< Ed . E H a E • 03 tO E
td OJ 3 O HI P +J CD tdE - - E a ca o c c - c xC B Z T t q r j . H i r j j 3 - uz H o rt o o 4»
Z3 H t H O C - r t f c r t TJu i- cn -rt M a cs 3 Ein o s - = f t o c o ) a

E _ J . b l C U T J r t f f l C
O - > X O k O J T Jx 3 xrt a ft u bi a zo. jacj.qjd > .PHI

O E i d f t f f l I d B E r t
X T J T J k t H k J kCC Of

CB ffl k TJ k 3 td TJ
bl f t f f i x a Z +> H Qj QJ OHI o k X H o a cd B e g

rt TJ M Ul Q 3 3
> Oi-O ffl E- rtrtOi>- o 3 o . a a cx a 3c er < qo •< a a N
W 6 CC TJ Tl

SO -rt -rt Tis E- to ta a
0- 4> 4> 4>

8 bl 3 3 O
rt U O O k

Ul 1 Ed 3
bl CC O Ol ftin 4* -p ffl3 < E a ffl ca
O Q XI C C

8 CU -rt -rt C
. rt TJ TJ -rtbi ta k k
> t- -rt O O TJ< < o o a

TJ U O OJx- j a f> 3ce o v c x- N
Ed E ffl fl) Ol
E- rt Tt VI VI U
t- X3 E tB-rtftk
< U n ft E 3ra

B
O
•rt
4"ao
E
3ce

m < ft to a ta CD obi ta o k E c ta
CB CC j= 4J 3 3
rf -t U k k Eu o ffl ffl a ui

HU CUJOJ+»4)Tta TI o * j* o a atN u g TI a oi ta
Z K QJ 4JBC-OT-.33 M j_ a 3 3 Q> OJ aK t-o oceccceceiD

fiR302981



1
X
E

Z
HI
E

Eda
Ct
E-tn

x
Ed
E

*̂̂HW

»

in CD in a in in
869 9 9 8
44+ + 4 - 4
td Ei] td Ed bl Ed
CMrtffl . . 8 S rt (fl .868886in CN tn <a 6 in . n us 8 s .86 .9
0)NOJNfflO48nrt6 .8rt .8 •
889 6 69 -- -6-- —

886(98668869 80488
68888896668 9989
tdtdtdEtlbltdtditdtdldtd Ed Id Cd Cd
9888888888986866
QSSSSSSSSSS .8669

89698889886 8868

9869886668CN66rtrt6
8S8SS699996S8888
blCdbltdblldblblEdblEdblblbltdtd
8698888868in66898
SS998899S9-J6Srt046
886898886886 696-9
886969 Q rt 6>0
999988 68 99
td Ed Id Ed bl td td Id Id .Ed
88898810 >68in9 .886
886888 . (N Q S if . N 8 8 8

898S6S 999 988

t-E-S-E-f- E-E-E-E-E-E-E-
OQClSZZZZaZZZZZZZ

HtHHtujuitnuitniHinininintntnincccecezzzzzcczzzzzzz
IdblldOOOOObJOOOOOOO
QDQUtJtJUCJQOtJ.UUUtJCJ

fv

k k E
XX 03 CT^

k k k t k t 0) kX .. X 0)
X X XE XE x i X C M E <
XXX X,.X, X . rt 1 X E X t E g
rtrtrtrtrtrtUE r t P C J Q l l E l

. . . .......... E
fta

B
~ O
01 TJB ta

4f O 3
4> C N fl

+) C Of ft
C Oi ft -rt --rt
01 -rt C Q 4J TJ
•rt U Ql ffl Ol -rt B

.p U -rt 4" 4> 4> VI CD k
C - r t V l f f l E O O Vl *- -rta v t v i k B k a ffl-rt vi a o o 4*
U 0 O ffl O CO U C 4J k•rt o 0 Ti -rt ft <n c Q avi o ca cu ta c c -rt CD vi a 4>
Vt X X4» X O a O -rt 4* 3

O a U O k O k ^ U V I - r t k rt O -Pi) p a k k 3 3 Tt vi vi 3 o to E
aTJTJtBTJ4*.OViQiVl4* ED UJ

XTI X-rtXffl-rtVfOaffl Vi •**
B r t j 2 f f l £ k k O l D O k 4 J V I O ma QJ n x or -P o p a .c o c
**b EQ O "O ̂ ~t "0 & ffl Q C C*u d Ql O
T J f f l T t a o a g - r t O E E - r t B k P

to js rt xrt TJ -rt e a 4J o a
.C a H-> 4 ? P N 3 a V I P f f l 0 k
& > rt Brt a C ft J3 k VI C rt k at.

r t r t O B t j a r t - r t O l T l O I 3 V l•aoa k t. a k oi TJ k o k x
• r t C O k T J V O l Q l E J J T J flj Of Ol O k
r t t a a - r t S C D V I k t B 0 kVtrtrtaEo - r t > u f f l a Q i o - r t - r t - r t O J o a a o )inao<zaaeezaca-<ceEE>x

"

888
868

988
8 .6 8
bl Ed Ed
868
868
966
689

889
888
44 +
Ed bl Id
888
899
888
Gj.CS Q

888
888
rt rt rt

U)
Ed -
Jca
*

- . OS
E- E- E- <
XXX >
E- E- E- Uin in ui HI
K Z Z b.
Q O O w
U U U Utd

Ouin
Ed
U

XX K
X ffl ffl 3ta TJ TJ o
TJ x x UJN. at ot
Jti t ti a o
0) E E
E

_

C
O•rtk *>ft ft

ft Ea 3 m
k CD g

E D)
CD O -rt
C D E
•rt B
M JS O)
C EQ k
-rt -rt Ok IH
TJ 0

k -rt
k 0 T>o vi a
Vl 3a tr
ft 3 ffl
3 rt
rt ffl k
ffl > O
> ft

b. -
Q M U
tt. Q U
CB < CJ

X
«G
E

m
E-
E
Ma
z
H
E

bla
in a
CE E-
Ed UJ
E-
Ed
E

CB
< Z
CU <

Id
E

Z
O
H
E-
3ca
Hcef-
Ul
M
Q

in
E-
HI
Z3

Ed
E
Z
bl
-J
CE)
.<
HI
CC
>•

rt in to u:
PI Q 68
4 + 44
Ed U Ed blfflOJ96ffl8888

ffl . 6 6 UJ • .86
lONrtUJ(_)88rtrt
. r t . . . r t r t . .
6 866 88

<* N ̂ 6 8
9 8866
i i I + +
Ed Id bl Ed bl
^*^89^I9988
&ia}88#18S6S
CN ffl rt rt CN 8 9 • .
8888866i

CN 8 CM 6 rt
6 8688
. 1 4 1 4 1
Ed Ed Id bl td
8 <0 6668686
9rt89<£8868
t> . . s N 6 rt . .
• N 01 « . . .rtrt
8 8899
CM in * CM 6
886 98
144 1 +
bl Id bl Cd bl
6N9t*>898 . .
rtf>in .rt@60J8
tOCN^rtUJS .rtOJ^ f\i ^ *\j «j. • . i^ . . *^ i^ ̂ i
888 99

f- t- t- t- E- t- E-zozozzzzz
E->E->E~t-E-E-E-inHiinHDiuiuiujcn
ZCCZCBZZZZZ
OtdOblOOOOO
O Q U Q U U C J C J U

k k k rt
XCN X Xx
X < k X X Ol
g g X E E r t g g g

rt
rt
•rt
VI
TJa B41 u a

•rt k rt
6 3
30 4* Xta a 4* x
rt -rt 4>
a 4) 4> E rt -rt
01 B C O -rt rt. o ffl a -rt o -rt
ft c +i -P ffl Oacaa-rt c a a v t f f l

+J -rt ffl g E k VI
ffl TJ rt ffl O 4> ft
k 3V P E 0 VIa a E a a oc ft o f> x G ao c a v t p t e f f l C r t f t
•rtBO k O O a H
4» * <H O 0 0 Ba E o a TJ co P
k Vt 0 O) rt ffl
+J O -rt TJ k Of ffl -=
rt 4»fflfflOTt*>j3
•HaBa-=k4lO)4J
V t O l k k U S - r t C T I
C k 3 a Q l O C Q l - r tHt«<Qijicey3H_j*

f. rt rt rt

03rtffl
-rt Xk aa k

*. *i_Qin ft a u Ece 3 ca € o
__ H ft TJ -HE- a c co c ft
td > -rt 3 0} ft
E O O O
•< TJ ft k O
CC B d X. E
-< ffl rt ft O O
Cu ffl O -rt

C TJ 4> k V
J O 0 E CO ffl
bl -rt B ft N
Q .p k k -rt
O a Vl Of O -P
E -rt O VI a

k VI E k
:* CJ k -rt QJ Oo ta a T) ** ta
_J Ql J3 £ -rt
b. TJ E ft 0 TJ

3 O 3
U k E E rtz a k a ao -P rt a ta -rtN a o a 4>

g -M E C a
Q S 0 3 ffl a
bl k E- Z > U]
E- ffl< a i i i i
34* Z
E- 3 Cu 13< a E- o x
Ul E < CB Ul
Z -rt 0, E CU E
3 — Z Z K HI

03
ft
C TJa a
•rt 4>
P ffl
•rt k
•H g Ol•H a ca f> oio to cn
P Xto k
rt Oia oi -P
C ft 3
O O ft-rt c e
4> -rt O
0 TJ U
C k
3d
Vt O <

Z P E-
bl C <tn a TI ao 4» a
X JS C Ed
U 0 -rt E-

3 Vt <
CO fi Q' Zz a TJ HI
O 13 QH k ceH E a ocu a Q] ao > rj u

Ulce
Id
t-
td
E
!̂ce
cu 6 CN in in 9
13 . . . . .
Z 9 ffl 6 rt 04
HI
U
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88 6889 89

OJ •* rt 04 6 8
G 69 .998
! I I 1 4 4
Id Id bl b] Id Id
89 tD99iD996699969CM68
9 9 rt © Q .86999-03898 .88

9 9 89 886 89 88

...
4*69 4'rt6 9rt OJ888
996 999 99 9889
1 4 4 4 1 4 4 1 | + + +

~EdIdtd td Id bl bl Ed Ed Ed Ed Cd
669UJ9ffl699996CTtffl9698
OJ69 .9inrt6996in04tN9889
UJ99ffltJ3t^019rttN80i . .OJQ89
896 86699866 8889
D 9 fl1 CO 9 69
8 8898 99
1 4 + 1 4 4 4
Ed Ed bl Ed bl Ed Id
688CMSm8999tn9i£048 .98
OJOJCN .80JUJ.98 . CN in .OJ9989
UJOJ >690J<9>8 .9 .CJiU) . .699
. .rtOJ . . . .rtrtrt .rt*J»rtrt . .
68 9886 8 . 88

- ... .... ... _._. . _ . . . . . .
_ _

zzzzozzoazzozzzzzz

ininujuiHinuiHtHininHiinuiuJuiininzzzzcczzcccczzttrzzzzzzaoooidootdbioouaaoooo
U U O U Q U U d Q C J t J Q U C J t J U U C J

"

D " k k
U X X Oi

E i x xxi I Ol
U i O S E E E E 1 E E 6 U I E k g

- - . . _ . __-_-__ __ . .. 01
... - - Q"

TJ

£
4 J . . . ——— —
a "a c
TJ 0

•rt
Ol 4>
C X Uo ft ....... tu_
N ft ' & "

U X VI
Bf- O 4" —

" ~" E P rt ft ft X a
•rt -H OJ C > -P k 4>4> ftxrt >a-rt-rtxa c-rt u
•rt 3 " •rttD>-PVl to ta C
g B U a U k - r t - r t - r t jj a
v k - H O t T l O l C Q > 3 BE 41

k CD TJrtCBVtftk-rter O"0 03
a X f f l f f l X S a V I C D Q J C O f f l U k k - r t
4-1 -P O t E O - C B Q J O i - H a i , VI Ql TJ
01 -rt C O J - ^ k O J O T J O O f V l fi f>
EBJ x c TI o u -rtao o Ot c ̂
O O X U ^ X X rt Tl tO Xl D 0» B
• r t k 4 J - r t U 4 J J = k C a -rtOl k B U U
T J O r t J S - r t T t ^ Q l O C a T J k B'ffl -rt

O. O 4J £1 -> -P -rt -rt ffl 3 U -P VI -P
to C 4>-rt.pa4>TJkrt4> CO Vl krt k QI k + > c * f f l 3 a a e u - r t o a
O O i T t Q > f t P O i T I T l 4 ' > t ] k -rtTJ >-HVI v i p 3 - r t C k k r t t a r t a c a
4)i-t^£»rtkTJTJ3t1JO)E4Ja djrtrtrt
k 3 r t 3 3 C f f l O 4 J C f f l k S BlrtOJrta t r s t r o o k k a o k a a s k a c a
ft,<CO<WUl3DCB_lE->E- ftO*<*

888669888898O8868999
I I 1 I I 1 I I I I i I i I 1 I i i I I
blblblblblEdEdtdblblblblldldEdldEdbltdbl

86969999898886686689

IdEdEdblEdEdldblUblblUtdldEdblblUblld8in8in8in6in6insin8iO699896'j'«*inirJujujiNtNa3(Dtnm®96eincoert
hi i CNCMNCNtMCMNCNNMOlCMCOOJfl'inininUJUJ
Mi68899688998866689899
E- I

flR302999



o
z
Ed
ID

-C vi a
OB -H

•rt C
Z B C k

k k O UJ
O •---+) O - VI Id

E- O VI ffl -rt _]M js ft ft + H n
X r t r t C B B CD <

f- J ffl ffl Tt T| U rt MEd 10 cj at c a cc
U Id 03 k i-l _ TJ <

E ffl rt .. T» Ol * O >
td Q <T1 .3 TJ > k ft E

in rt 4> C •• -rt T| U
f- O < ffl .C «.> > a Hi

U3 CB rt 4> E C b.
O E l d T J ^ T t O ^ C O M

Id ffl C ffl » Tl C -rt - N Ucc E a a c o a id
U] Id C k Tl 4> Tf Cucu < U 4 J » a o i c c a cntn id k en Tt x k 3 4>

H Q U I 4 J 4 J O I T J O ffl _J
< O i C f f l ^ X - C E k <

J O ^ C f f l k . t S 3 U
05 -H 4* Qt O - * 4* M

< b 3 . E r t f t E . D l 0} E
I d n 3 O H I U 4 J 0 1 b l

E ~ E f t Q } a c C C = C -C C - . Z - r t C U - H l f f l 3 U
Z H O rt O O 4J

3 H t r t U C - r t ^ r t . TJ
01 CC £ Q( O C ffl BE j id a, TS rt m ca > x o k o TI

X 3 Xrt Hi -P U OtZ
CU XI O B) O 4" M

O - - - - - E - . . . l O a t O fflE r t
X T J T t k U - k kCB a

CB Ol k TJ k 3 I d T J
td f t f f l X O i 4> H Oi Oi O

M - 0 > X - H B td E E E
rt Tf Ul Q 3 3

> OiO ffl Z HHa
> O 3 O ft ft C

Z Oi ̂  tT M Oo - - - - . < E- a a N
Id O TJ Tt

< -rt -H TJ
ffl CO OJ

O ft +> 4J
Z 3 3 ffl

CB O O k
U3 Id O 3

Ul E- - to 0! 4>
< Cu V 4> ffl

3 U bl ffl ffl CD
O XI C C

E- Ed Cu -rt -rt C
Ul CE TJ Tt -H
CB 03 k k
O E -rt O O TJ
f Q O O Qlrt TJ o o tax- a ft 3ce E- 4> c >• Nid < ffl a a
f- rt rt VI VI P
E- .3 C CO -rt -rt k< o £ a c
ffl Z-rt 03 a ffl D3 P

O OJ O k C C ffl
CC U JS ft 3 3
•3 rt U k k C
U E 0} tp 03 B30 caiffl4J4J-rt< E--H o * » o y t a<r WE -rt a cu ta
K xa -PCC-OT-3
3 < ff Q. 3 3 Ql Ol aCB EU ocecBceceo



m
X«c
E

in
E-
M
IS
M_]
2
Hi
E

Ed
O

in Q
K f-w ui
E-
td
E
ce< za. <

bl
E

za
Ht-
3

9BT
Ma

cn
E-
M
Z
3 .

bl
<c
Z
Etl
-J
ffl

HI
CC
>.

»

in cn in to ID in in
988 999 8+ *• +• + ++• . 4 " " "
W b3 td Id Id Ed bl
CM rt 03 . . 9 9 rt ID .86688898
in (M ID S S Ul . 01 U) Q 9 .88 .889
O040J^ffl0490Jrt8 .6rt .9 . . *
888 S S S 9

88898988838 SCN9696
S999SQ8S8Q9 Q89988

IdlcltilEdtdCdldldEdblEd Cd Id Cd Id Cd td
988896999988688869
SSS9QQQQSSS .89998®

...........rt......
9998S8Q9998 8S6999

8 9 9 S 8 S 9 S 9 8 N 8 8 rt rt 9~S 9
Q999SS9999S8S9988S
blEdtdblUblblldldblblblblblbltilbltd
€S)Q86&8888&in9686666
SS9S88869SfllS8S03689

S .8 89SS8S9Q S89SS6S9
S 9 9 ® Q 8 rt Q rt Q UJ
Q Q g g Q S 8 Q 9 98
bj Cd Ed Cd £d bl Ed W Cd Id td
S8988QUJ99Sin8 .68699
® S -S SJ Q Q * fl* 8 Q ̂ " * [N 6 8 6 8 8
& Q"© ®QSU50JO4QtDinQrtQrt . .
. . . . . . r t . . . . C N C M . . - r t r t
889988 9 9 ® 9 66 9 _ -

-. ._-. ... — .1 .. .- .: ~ .
t- t- E- H" E- E-E-E-E-E-t-E-E-E-aaazzzzzaaszzzzzzzz

>>>E_i.^f>(>H>SE^fSi^^i>i^*E-HHtwtnujcnuJuiHiujinujtnujujinujtn
CeCBQSZZZZZCca-ZZZZZZZZ
IdtdEdOOOOOIdOOOOQOOOO
aaaOUUUCjaOUCJCJCJUUUtJ

k k E X
XX .ffl BIN, >, o

k k k l k l & IH x K 05 ffl -TJ
X X XE XE X I X C M E < tJ x
X x, x .x X.-N, H. 1 1 X fE X.i E £ X B l
rtrtrt-HrtrtUE «t O O Gl 1 S i t» J<- . . . . .. - . _ . — £ ^ .1

" " ''' ~ 41 t B»
ffl B) E

c-— - - £
— = Qa -rtc - to

4* O ,3
-P C N Vl41 c .to vt

C Ol 41 ft . ft - -a -rt c P 41 TJ - c•rt o OJ nt a -H w o
4J Q -H 4* 4J 4> V( K k - -rt
C i-t Vi ffl CO ffl Vt v -rt t, 4>
QtVIVfkC'k a ffl ftft
• r t V t d t - O Q V 4> £
0 ft O ffl 0 01 0 C 4J k ' B3•rtou-rt ft -P Of c d a > ffl
Vt D ffl Ol E CC-rtfljVI UJ 4= C
Vt X X 4» X O O i D - r t - +>- .3 . Q) O
tl) £s flj •— i SJ^Qj'Hff'HUGl 3 *H C O
O f f l U O k O k ^ U ' V l T t k rt 0 4J -rt
U U 0) k k 3 3 Tt VI *H 3 O 03 B X JSoTTJTicflTi4'xivimvt4J to f f l c c a
XTJ X - H X a J - r t V l Q a i f f l iH4J-rt-rt

U QJ ffl X a-PO U Hi £ O ETJ
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