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See Table 18, Major Ion Concentrations.for J-13 Well Water.

\ O ﬁ‘ f)C/Dz, :
‘ Table 19. Average Composition of Synthetic J-13 Water Used in Reported Tests
Species Synthetic J-13 Water Average J-13 Water
(mg/L) (mgiL) -

Ca 6.4 12

cr 6.9 6.7

F 2.2 4.4

HCO5™ 108 139-
K 5.3 4.7

o Mg 2.2 1.9
. Na 46 46
NOs~ 8.0 8.8
S ‘ S0~ 18.1 - 17
Si(aq) 11.3 57.3

T . pH 7.84 6.8-8.3

DTN: 1LL991008104241.042 and LL980711104242.054
s e NOTE: Average J-13 water composition from Table 18.
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Table 20. Average Composition of SPW Used in Reported Tests

lons Synthetic Porewater Average Porewater | = ..
(mg/L) (mg/L)*
ca® 57.3%1.80 101 -
cr 76.6+1.30 117
F 2.16+£0.09 0.86
HCO3~ 20.3+4.30 200 ®
K* 4.0+0.27 8.0
Mg* 11.8 % 0.20 17
Na* 8.56 + 0.32 61.3
NOs~ 10.7+0.29 Note C
S0+ 83.9%1.90 116
SiO4(aq) 222+2.1 70.6
pH 7.55+0.12 8.32 (25°C)
DTN: LLS91008004241.041 and L.B391200DSTTHC.001 (TBV-4575)
NOTES: A Averages from porewater samples ESF-HD-PERM1(30.1-30.5").
B Total dissolved inorganic carbon reported as bicarbonate; calculated from charge balance.

Cc Not analyzed.
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Table 16. The Compositions of Evaporatively Concentrated Simulated 100x Well J-13 Water.
Species Starting Solution Compositions (mg/L) and the Estimated Bolling Point (°C) -
Solution
TR ECBP | ECBP | ECBP | ECBP Ecep |
) # | Initial J-13 | ECBP ECBP
ampie Batch 3 042399-0 | 050699-0 | 051899-0 | 060199-0 | 061099-0 | 061499-0 | 061599-0
DTN: LL990703005924.083 :
Boiling 101 108 B
Point (*C) ;
Ca 6 735 0 0 48 0 62 587
K 535 3885 7985 16878 21180 24510 21532 8389 S ——
Mg 0 0 0 0 0 0 0 0
Na 4360 43317 106465 177301 202726 226721 190711 92279 e
Si 13 7461 30875 79388 118912 121020 90741 42504
— F 210 2230 4392 4393 0 843 0 3020 |
Cl 729 7446 16130 32814 38125 49021 49831 15715
e NOs 846 9370 14905 34402 40243 51165 50443 15184 o
| SQ, 1790 19326 38594 53455 41150 48408 32913 30480
} C HCOs 4773 28712 53990 79599 98307 97053 91637 32372 o
32 October 1999

e e

Species Starting Final Solution
Solution 85%RHI90°C
{mgiL) (mglL)
Sample # | Initial J-13 J-13-01
Batch 1

DTN: LL990703005924.083
Cl 730 14419
NO; 732 14085 /9
S04 1632 29783
F 208 3630 /7
HCO;* 4142 54614 /3
Na 4032 76314 /7
K 513 10832 2/
Ca 5.0 36 iy
Mg 2.0 0 (o4

* Total inorganic carbon given as bicarbonate.
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Table 17. Results of the Evaporative Concentration of a Simulated Well J-13 Water Under Conditions of
Constant Temperature and RH

October 1999
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Note: pH=

Moles (mM):

S Syn_J13_Evap_90.xls Summary_sheet Page 1 9/25/00
N Foon Yeumiital [ o data theek -
Amount C of liquid
input . Amout left
s T 9500 lost during after evap after evap
evapor. at 900C
mg/L mg mg mg/L

| Ca 7.446 7.4342 0.0118 2.79E+01
L Cl 6.9 3.017E-09 6.9 1.63E+04
F 2.2 1.3161431 0.883857 2.09E+03
S HCO3 100 78.08732 21.91268 5.18E+04
K 6.16657 0 6.16657 1.46E+04

. Mg 2.5597 2.560005 -0.000305 -7.21E-01
Na 53.5215 0 53.5215 1.27E+05
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ NO3 46 2.055E-08 46 1.09E+05
S04 18.1 0 18.1 4.28E+04
Si 11.3 0 11.3 2.67E+04
"""""""""""""" pH 8.08679 10.9112
T Sum (mg/L) 3.90E+05
Density (kg/m~"3) 0.99706 1.268084
i Volume of liquid (m"3/hr or m"3) 4.23E-07

8.205 (beforie SiO2 introduced for input)

C of liquid if )
analyzed at T
250C
mg/L i
2.95E+01
1.73E+04 ——
2.21E+03
5.49E+04 e
1.54E+04
-7.64E-01 e
1.34E+05
1.15E+05 N
4.53E+04
2.83E+04 S
11.9083
4.13E+05
1.343401943 o
3.99E-07

0.402424&

%;ﬂ (07/



Syn_J13_Evap_90.xls Data_sheet Page 1/2  9/25/00
—
Erpocked by TP
Stream Syn_Ji3 V_Syn J13 L_Syn_J13 S—Sé” out
K
Phase Aqueous  Vapor Agueous Soli.d Mixed
Temperature, C 25 90 90 90 25
Pressure, atm 1 0.588021 0.588021 0.588021 1
pH 8.08679 10.9112 11.9083
Totai mol/hr 55.5142 55.4931 0.0212966 2.91E-04 0.0213019
Flow Units mol/hr mol/hr mol/hr mol/hr mol/hr
H20 55.5115 55.492 0.0195573 0.0195519
H2F2 3.72E-05 3.44E:22 5.54E-06
cO2 6.11E-04 1.42E-11 2.56E-13
H2S04
HCL 8.50E-14 3.69E-05 7.37E-06
HF 1.44E-09 6.91E-10 2.00E-13 7.76E-15
HNO3 3.02E-04 3.31E-13 3.38E-16
SICL4
SIF4 1.03E-05
S03
H2SI03 1.96E-04 6.14E-08 1.26E-08
KCL 2.24E-10 1.58E-04 1.58E-04
KHSO4 3.23E-17
MGCO3 6.28E-07 3.83E-11 2.70E-11
MGH2SI04 1.38E-09 2.74E-10 2.88E-10
MGSO4 7.21E-07 1.35E-13 4.16E-13
NAF 1.83E-07 3.55E-05 4.05E-05
NAHCOS3 1.36E-06 2.43E-06 1.04E-07
NAHSIO3 9.10E-07 3.46E-04 3.95E-04
NANO3 2.79E-08 7.42E-04 7.42E-04
CASO4 2.50E-06 1.74E-12 1.20E-12
CAH2SI04 2.54E-10 2.00E-10 4.40E-11
SI02 1.95E-04 2.20E-07 1.46E-08
CACO3 2.48E-06 7.81E-10 1.51E-04 8.84E-11
H2CO3 :
H6F6
KMGCL3 6.49E-05 2.02E-11
KOH
NA3HSO42
NA6S042C0O3 9.26E-05 9.42E-05
MGOH2
NAOH 5.21E-06
CAOH2
CA2CL20.2H2C
CACL2.1H20
CACL2.2H20
CACL2.4H20
CACL2.6H20
CACL2 1.10E-10 5.80E-11
CAF2 3.46E-05 9.01E-10
CANO32.3H20
CANO32.4H20
CANO32 1.81E-04
CAS04.2H20
K2C03.1.5H20
K2C03 4.64E-05
K2804.1H20
K2504

Qw{cw\M/A Lo SRR

Wb%‘\fhg 4+

//_/mww

o/

Specie amount to amountto Total lost in
FW vapour .
s mole Solid mole Evapora mg

Ca 40 1.86E-04 7.4342
CcL 355 B8.50E-14 3.0173E-09
F 19 -6.91E-10° 6.93E-05 1.31614313
HCO3 61 1.51E-04 78.08732
K. 0
Mg 24.3Mw~,\1351§:04 2.560005
Na 0
NO3 62 3.31E-13 2.0549E-08
S04 0
Si 0

T

K3NASO42
KF.2H20
KF.4H20

KF

KHCO3
KMGCL3.2H20
KNO3
KOH.1H20
KOH.2H20
MGCL2.2H20
MGCL2.4H20
MGCL2.6H20
MGCL2
MGCLOH
MGCO3.3H20
MGF2
MGNO32.2H20
MGNO32.6H20
MGNO32
MGS04.1H20
MGS04.6H20
MGS04.7H20
MGSO40H.0.5¢
MGSO40H
NA2CO3.10H2¢
NA2CO3.1H20
NA2C0O3.7H20
NA2CO3
NA2SI03.5H20
NA2SIO3.6H20
NA2SI03.9H20
NAZSIO3
NA2S04.10H2C
NA2504
NA3FSO4
NACL

NAHF2
NAHSO4
NAOH.1H20
Total g/hr
Volume, m3/hr
Enthalpy, cal/hr
Vapor fraction
Solid fraction
Organic fraction
Osmotic Pres, a
Redox Pot, volts
E-Con, 1/ohm-c
E-Con, cm2/ohr
Abs Visc, cP
Rel Visc

Syn_J13_Evap_90.xls Data_sheet Page 2/2  9/25/00

3.91E-05

8.85E-04 2 63E-04 2.68E-04

5.62E-05 7.76E-08

6.07E-06

2.95E-05

100032  999.755 0.536501

0.0010033  2.79744 03E-09  3.99E-07

-3.79E+06  -3.18E+06 -76.6669 -1737.3

1

1 2.85E-04

0.135279 265.473 222 626

3.18E-04 0.4274 0.178569

64.4057 67.7448 41.0006

0.891946 1.02723 2.83186

1.00138 326916 3.1793

0.0035189 7.29586 6.81646

lonic Strength
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J13_Water_Evaporation.xls Syn_J13 Page 1/6 9/28/00
Y \ o i i N
/<H\ Wlra Woorve, VY\\M owtk omd Hled v o b\‘vwl%, - Conc of species (mg/L) in liquid if sampled
: ) at high temperature and analyzed at 25°C
- , o o Evaporation at
, Input Evaporation under Boiling Condition (1 atm
N/"J\’/Zl M’l g—\\/% 2w wa/; LG -0 AV v ?«W? neu P 9 ( ) Const T and RH
\ v B Temperature °C 25 101 104 108 112 120 | 900C, 85%RH
C: \\,f"v/a’\,*\-f-\':,"‘-.?_vﬂvw‘\-”.f . Ca 7.45E+00 | 6.76E+00 | 2.60E+01 [ 4.94E+01 | 7.34E+01 [ 1.17E+02|  2.95E+01
’ Cl 6.90E+00 | 3.76E+03| 1.48E+04 | 2.91E+04 | 4.21E+04 | 6.70E+04 1.73E+04
. F 2.20E+00 | 1.20E+03| 2.78E+03] 3.55E+03 | 3.59E+03 | 2.32E+03|  2.21E+03
M R/ . w \ HCO3 1.00E+02 [ 1.01E+04| 4.51E+04 ] 7.25E+04 | 7.29E+04 | 2.44E+04|  5.49E+04
OR  Conogla da ke onr <L § Sheekt . K 6.17E+00 | 3.36E+03 | 1.32E+04 | 2.60E+04 | 3.76E+04 | 5.99E+04 | _ 1.54E+04
: Mg 2.56E+00 | -1.66E-01] -6.54E-01] -1.29E+00] -1.86E+00( -2.96E+00|  -7.64E-01
— —_ ~ Ty Na 5.35E+01 | 2.92E+04 | 1.15E+05[ 1.80E+05 | 2.29E+05 | 2.88E+05 1.34E+05
W vmae: J WM Z e VWA s VoAV NO3 4.60E+01 | 2.51E+04| 9.87E+04 | 1.94E+05 | 2.80E+05 | 4.47E+05|  1.15E+05
SO4 1.81E+01 | 9.87E+03[ 3.88E+04 | 1.30E+04 | 7.08E+03 | 6.40E+03|  4.53E+04
== |Si 1.13E+01 | 6.16E+03] 2.42E+04 | 4.76E+04 | 6.89E+04 [ 1.10E+05|  2.83E+04
Co s Ponenr 2 1(_ pH after cooled to 250C 8.09E+00 | 1.18E+01 [ 1.21E+01[ 1.24E+01 | 1.27E+01 | 1.27E+01 1.19E+01
7 | — pHatT 8.09E+00 | 1.06E+01[ 1.08E+01[ 1.10E+01 | 1.10E+01 | 1.10E+01 1.09E+01 -
, Sum of salt (ma/L) 2.54E+02 | 8.87E+04 [ 3.52E+05 5.66E+05 [ 7.41E+05| 1.00E+06 |  4.13E+05
Dens at T(ka/m*3) _~\_ | 9.97E-01 [ 1.08E+00] 1.22E+00| 1.36E+00 [ 1.48E+00 | 1.65E+00 [ <.27E+00_)
3, / / Dens at 250C)kg/m*3) J | 9.97E-01 | 1.07E+00] 1.29E+00]| 1.47E+00 | 1.61E+00 | 1.83E+00| /1.34EF00
, W 0 Q/L? oD . |Vofliquid at 2508 M3 ) 1.00E-03 | 1.83E-06 | 4.66E-07 | 2.37E-07 | 1.64E-07 | 1.03E-07 | / 3.99E-07
| 7 1 V fraction remajfing 1.00E+00 | 1.83E-03 | 4.65E-04 | 2.37E-04 | 1.63E-04 | 1.03E-04 |] _ 3.98E-04
| \"7 Tt
o2 [a4e A
o , e B ‘)'?)"”“
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Conc of species (mg/L) in liquid if sampled B Con'c of species (mg/L) in liquid if sampl;ad
" at high temperature and analyzed at 25°C - at high temperature and analyzed at 25 °C _
Evaporation at - _ B B Evaporation at
T Input Evaporation under Boiling Condition (1 atm) ConstTand { | Input Evaporation under Boiling Condition (1 atm) Const T and
: RH RH
° 25 101 104 108 112 120 | 900C, 85%RH — Temperature °C 25 101 104 108 112 120  |900C, 85%RH
Temperature € 133E+01| 1.33E+01 | 5.38E+01 | 1.04E+02 | 1.56E+02 4.79E+02] 6.31E+01 P :
S— 6.70E+00| 3.91E+03| 1.63E+04| 3.19E+04| 4.81E+04| 1.29E+05| 1.94E+04 - - |Ca 6.01E+01] 1.17E+04| 3.60E+04 | 6.22E+04 | 8.03E+04 | 1.24E+05| 3.94E+04
F 4 40E+00 | 5.39E+02] 1.68E+03] 2.84E+03 | 3.63E+03| 2.66E+03] 1.61E+03 C 7.66E+01 | 3.87E+04 | 1.18E+05] 1.80E+05| 2.44E+05 | 3.05E405] 1.31E+05
- [AcO3 1.39E+02| 1.20E+03| 1.37E+04| 3.69E-+04 | 5.59E+04 [ 2.51E+04| 2.37E+04 — . [F 2.16E+00 [ 1.42E+00] 7.31E-01 | 1.42E+00] 3.31E+00| 1.09E+01| -1.25E-01
» 5 55E+001 3.04E+03| 1.27E+04 | 2.49E+04 | 3.75E404| 1.15E+05| _1.51E+04 HCO3 2.03E+01 [ 0.00E+00 [ 0.00E+00 | 0.00E-+00 | 0.00E-+00 | 0.00E+00| -2.41E+00
M > 11E+00| 0.00E+00]| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| -7.54E-01 — K 4.22E+00] 2.13E+03| 6.47E+03| 1.04E+04 | 1.35E+04| 2.07E+04| 7.22E+03
o T\Tq 5.11E+01| 2.98E+04 | 1.25E+05| 2.14E+05 | 2,84E+05[ 2.91E+05| 1.48E+05 Mg 1.25E+01 | 4.25E+03| 1.24E+04 | 1.73E+04 | 2.24E+04 | 3.38E+04| 1.44E+04
Ng3 8.80E+00| 5.13E+03| 2.15E+04| 4.190E+04| 6.30E+04| 1.93E+05| 2.55E+04 — B Na 9.03E+00 [ 4.56E+03 | 1.39E+04 | 2.23E+04 | 2.88E+04 | 4.44E+04| 1.55E+04
T S04 1.70E+01[ 9.91E+03| 4.15E+04 | 2.07E+04 | 7.50E+03 Z-gg?gg ‘1‘-51’??82 NO3 1.07E+01| 5.40E+03 | 1.64E+04 | 2.64E+04 | 3.41E+04 | 5.26E+04| 1.83E+04
- 73E+01] 2.57E+04| 9.93E+04 | 1.85E+05| 2.46E+05 | 2.20E+ 1S, _ SO4 8.39E+01 | 4.24E+04 [ 1.29E+05] 2.07E+05| 2.67E+05| 4.12E+05| 1.44E+05
o §||4 after cooled to 250C g.ng:oo 1.09E+01| 1.12E+01] 1.15E+01 | 1.16E+01 1.16E+01 13?81 - - R 5 25E+01 | B.35E 102] 4.75E+03 | 2935402 2.01E+05 |1 265 1081 3 4TE02
pHat T R Rr e ;'gg?gé ;'2338; ;';2:85 30305 . pH after cooled to 250C | 7.82E+00 8.26E+00| 7.86E+00 | 7.70E+00] 7.55E+00| 7.55E+00| 7 88E+00
e 92E+04 | 3.31E+ 59E+ . . . -
?,“m Oftsalt (mm/AL:Z,) %%E;Efgf Z.gsE:oo T 33E+00| 1.61E+00] 1.81E+00] 1.86E+00| _1.40E+00 SH aq — g-ggg*gg ?-%E*gg g-ggg*gg g-ggg*gg g-g?g*gg ?-g?g*gg g-ggg*gg
DenS at-ZKS g\(k /m”3)) 9.97E.01 | 1.10E+00| 1.41E+00]| 1.73E+00| 1.98E+00| 2.04E+00|  1.48E+00 — um of salt (mg/L) 02E+ 10E+ .32E+ 35E+ 91E+ O01E+ 70E+
e |2ENS ALeSOV M T 2) ' 1.79E-06 | 4.10E-07 | 2.10E-07 | 1.39E-07 | 4.55E-08 | _3.46E-07 Dens at T ¢kg/m~3) —~ | 9.97E-01 | 1.01E+00| 1.10E+00| 1.17E+00 | 1.23E+00] 1.31E+00] _1.12E+00
V of liuid at 259CTAY'3) 100205 1. £.03| 4.00E-04 | 2.09E-04 | 1.39E-04 | 4.54E-05 | _3.45E-04 ] Dens at 250C\kg/m*3) J | 9.97E-01 [ 1.05E+00] 1.15E+00 | 1.23E+00 | 1.30E+00 | 1.39E+00| 1.16E+00
. |V fraction remahing 1.00E+00} 1.71E-03 | 4. : —_— = T V of liquid at 25CTTW"3) | 1.00E03 | 1.98E-06 | 6.52E-07 | 4.05E-07 | 3.14E-07 | 2.03E-07 | 5.84E-07
V fraction remaining 1.00E+00| 1.97E-03 | 6.50E-04 | 4.04E-04 | 3.13E-04 | 2.03E-04 | 5.83E-04
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9/28/00

Conc of species (mg/L) in Tiquid if sampled
at high temperature and analyzed at 25 °C

o Evaporation
Input Evaporation under Boiling Condition {1 atm) atConst T

: and RH

o 900C,

Temperature °C 25 101 104 108 112 120 85%RH

T |Ca 1.01E+02| 3.41E+03 | 1.11E+04| 1.85E+04 | 9.31E+04 [ 2.53E+05| 1.21E+04
Cl 1.17E+02| 3.47E+04 [1.17E+05| 1.91E+05| 2.55E+05 | 3.60E+05| 1.31E+05

— |F 8.60E-01 | 2.33E+00 | 1.11E+00]| 1.53E+00| 2.46E+00| 2.39E+01| 5.56E-01
HCO3 2.07E+02| 0.00E+00 | 0.00E+00| 0.00E+00 | 0.00E+00| 0.00E+00| -1.04E+02

el | 4 8.00E+00| 2.38E+03 | 7.98E+03 | 1.30E+04 | 6.37E+04 | 1.72E+05| 8.95E+03
Mg 1.70E+01| 2.95E+02 | 5.93E+02| 5.97E+02 [ 1.09E+03[ 1.03E+03| 1.12E+03

ER—— |\ } 6.13E+01| 1.82E+04 | 6.11E+04 | 9.99E+04 | 4.88E+05| 1.32E+06| 6.86E+04
NO3 1.00E+01] 2.97E+03 | 9.97E+03| 1.63E+04 | 7.96E+04 | 2.15E+05| 1.12E+04

e 1 S04 1.16E+02) 3.45E+04 | 1.16E+05| 1.89E+05| 9.24E+05| 2.49E+06| 1.30E+05
Si02 7.06E+01| 1.05E+03 | 6.19E+02 | 3.60E+02 | 2.58E+02 | 3.62E+02| 4.72E+02

o |pH after cooled to 250C 7.32E+00| 8.39E+00 | 7.86E+00| 7.59E+00| 7.86E+00| 8.05E+00| 7.86E+00
pHatT 7.32E+00| 7.60E+00 | 7.18E+00 | 6.84E+00| 6.37E+00] 5.84E+00| 7.28E+00

. |Sum of salt (mg/L) 7.09E+02| 9.75E+04 | 3.24E+05| 5.29E+05| 1.90E+06 | 4.81E+06| 3.63E+05
Dens atT{@/\S)\ 9.97E-01 | 1.00E+00 [ 1.08E+00] 1.15E+00| 1.28E+00| 1.49E+00| 1.11E+00

Dens at 250C dg/m"3)) 9.97E-01 | 1.04E+00 | 1.14E+00| 1.22E+00| 1.35E+00| 1.58E+00] 1.15E+00

V of liquid at 250CTMA3 ) 1.00E-03 | 3.37E-06 | 1.00E-06 | 6.13E-07 | 1.26E-07 | 4.65E-08 | 8.94E-07

V fraction remainirlg 1.00E+00] 3.36E-03 | 1.00E-03 | 6.11E-04 | 1.25E-04 | 4.64E-05| 8.91E-04

:P%‘\Jz Lo tnkaow C.\\VWML\ T3 \Am&_o/»/\
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Conc of species (mg/L) in liquid if sampled
at high temperature and analyzed at 25 °C
Evaporation
Input Evaporation under Boiling Condition (1 atm) atConstT

and RH

Temperature °C 25 101 104 108 12 120 S%EZSH
Ca 6.00E+00{ 3.62E-01 | -2.67E+00]| -6.58E+00 | -3.89E+01| -3.66E+01
Cl 7.27E+02 | 7.39E+02 [ 2.30E+04 | 5.62E+04 | 5.40E+04 | 5.48E+04
- |F 2.09E+02 | 2.13E+02 | 6.44E+03 | 1.57E+04 | 8.12E+04 | 8.16E+04
HCO3 7.37E+03 | 7.45E+03| 1.09E+05 | 1.39E+05 | 5.41E+04 | 2.70E+04
K 5.33E+02 | 5.42E+02| 1.69E+04 | 4.12E+04 | 4.59E+04 | 4.91E+04
- |IMg 0.00E+00 | 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Na 4.35E+03 | 4.42E+03| 1.37E+05 | 3.36E+05 | 7.04E+05 | 6.49E+05
NO3 8.44E+02 | 8.57E+02 2.67E+04 | 6.52E+04 | 3.86E+05{ 3.63E+05
S04 1.79E+03 | 1.81E+03| 5.64E+04 | 1.38E+05 | 8.16E+05 | 7.67E+05
Si . 1.80E+01{ 1.32E+01 [ 4.11E+02 | 1.00E+03 | 1.82E+03 | 1.77E+03
pH after cooled to 250C 7.98E+00| 8.01E+00| 1.01E+01 | 1.02E+01 | 1.01E+01 | 1.05E+01
pHatT 7.98E+00| 7.89E+00{ 1.01E+01 | 1.02E+01 } 1.04E+01 | 1.04E+01
Sum of salt (gAr—— 1.68E+04 | 1.60E+04 | 3.77E+05 | 7.92E+05 | 2.14E+06 | 1.99E+06
Dens at T (kb/nmn3) N [ 9.97E-01 | 9.69E-01 | 1.18E+00 | 1.27E+00 | 3.87E+00 | 4.60E+00
- |Dens at 2500kg/m*3) / [ 9.97E-01 | 1.01E+00| 1.26E+00 | 1.37E+00 | 3.09E+00 | 2.90E+00
V of liquid at 256CTm*3) | 101503 [ 9.84E-04 | 3.16E-05 | 1.29E-05 | 2.19E-06 | 2.33E-06
V fraction ren)éining 1.00E+00| 9.74E-01 | 3.13E-02 | 1.28E-02 | 2.16E-03 | 2.30E-03

I * Density1 120C) =3.87>Density(250C)=3.09?, Right column shows 1100C no problem, 1110C problem started

25

Back to
calculate
again

110
-10.8389
92498.92
25909.74
73492.5
67806.53
0

150894
107345.5
894.3439
1653.818
10.094
10.1871
520484.5
1.260839
1.378877
7.86E-06

good

111 112, 09/27
-39.2772 -38.9486
53973.61 53985.89
81528.84 81154.49
58667.99 54122.61
45601.28 45909.76
o] 0
7122129 703523.2
388991.3 385737.1
822884 816000
1828.242 1818.21
9.98492  10.0571
10.3856  10.3898
2185649 2142212
3.785647 3.873148
3.12606 3.09445
2.17E-06 2.19E-06
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T Conc of species (mg/L) in liquid if sampled
— at high temperature and analyzed at 25 °C
o o ! Evaporation at
— Input Evaporation under Boiling Condition (1 vatm) Consr’z T and BH
Temperature °C 25 101 104 108 112 120 900C, 85%RH
" |Ca -2.56E+00
Cl 2.97E+04
TR 4.66E+03
1.27E+05
— ECOS 2.09E+04
Y -1.17E+00
R Wag 1.64E+05
| NO3 2.98E+04
S04 6.65E+04
- [si 0.00E+00
pH after cooled to 250C 1.03E+01
[pHatT 1.02E+01
Sum of salt 4114212?88
Dens at T(kg/m"3) N\ 1'30E+00
Dens at 2500\kg/m3) ~ z 45E+05
= 1V of liquid at 250C{ m"3 ) 1.01E-03 2.42E-02
V fraction remaigfing 1.00E+00 42E-
S /
/
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Table16_Evap_101.xls Data_sheet Page 1/2 9/28/00 o
- -~ - Stream Table16 V_Syn_J13 L_Syn_J13 S_Syn_J13 Out
Phase Mixed Vapor Aqueous Solid Mixed
Temperature, C 25 101 101 101 25 _ I
e - Pressure, atm 1 1 1 1 1
pH 7.98174 7.88851 8.01333
o e Total mot/hr 55.8507 1.45609 54.3972 1.41E-04 BAA0B3 e e
Flow Units mol/hr mol/hr mol/hr mol/hr mol/hr
H20 55.6955 54.2338 54.2396
IR HoF2 511E-03  558E24  5.26E-03 0.00523388
co2 3.696-02 IR  3.01E-02 3.63E-02
e H2804
HCL 0.0208576  2.19E-17 2.06E-02 2.09E-02
HF 1.19E-071  123E:11 6.48E-07 1.13E-07
o B HNO3 1.38E-02  4.47E-16  1.38E-02 0.0138379
SICL4 9.051E-06 1.9139E-28 6.8184E-05 9.6158E-06
— SIFa .
o (} ~ [ //b 0 O-
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Conc of species (mg/L) in liquid if sampled

high temperature and analyzed at 25 °C

at

Table 16 | Evaporation at| .- -
Input Evaporation under Boiling Condition (1 atm) DOE Const T and
Report RH
Temperature °C 25 101 104 108 112 120 108 | 900C, 85%RH
Ca 1.33E+01 | 1.33E+01 | 5.38E+01 | 1.04E+02 | 1.56E+02 4.79E+02 6.20E+01| 6.31E+01
Cl 6.70E+00 | 3.91E+03 | 1.63E+04 | 3.19E+04 | 4.81E+04 1.29E+05 4.98E+04| 1.94E+04
F 4.40E+00 | 5.39E+02 | 1.68E+03 | 2.84E+03 | 3.63E+03 2.66E+03 1.00E+00| 1.61E+03
HCO3 1.39E+02 | 1.20E+03 | 1.37E+04 | 3.69E+04 | 5.50E+04 2.51E+04 9.16E+04| 2.37E+04
K 5.22E+00 | 3.04E+03 | 1.27E+04 | 2.49E+04 | 3.75E+04 1.15E+05 2.15E+04| 1.51E+04
M 2.11E+00] 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 1.00E+00 1.00E+00| -7.54E-01
Na S.11E+01 | 2.98E+04 | 1.25E+05 | 2.14E+05 | 2.84E+05 2.91E+05 1.91E+05| 1.48E+05
NO3 8.80E+00 | 5.13E+03 | 2.15E+04 | 4.19E+04 | 6.32E+04 1.93E+05 5.04E+04| 255E+04
S04 1.70E+01 | 9.91E+03 | 4.15E+04 | 2.07E+04 | 7.50E+03 2.38E+03 3.290E+04| 4.92E+04
Si 5.73E+01 | 2.57E+04 | 9.93E+04 | 1.85E+05 | 2.46E+05 2.20E+05 9.07E+04| 1.11E+05
H after cooled to 250C 7.92E+00| 1.09E+01 [ 1.12E+01 | 1.15E+01 | 1.16E+01 1.16E+01 1.13E+01
HatT 7.92E+00 | 1.00E+01 | 1.05E+01 | 1.07E+01 | 1.09E+01 1.10E+01 1.07E+01
Sum of salt (mg/L) 3.05E+02 | 7.92E+04 | 3.31E+05 | 5.59E+05 | 7.47E+05 9.78E+05 3.93E+05
Dens at T &G/m~3) N\ | 9.97E-01 | 1.05E+00 1.33E+00 | 1.61E+00| 1.81E+00 | 1.86E+00 1.40E+00
Dens at 2508<kg/m"3)/ | 9.97E-01 | 1.10E+00 1.41E+00 1.73E+00] 1.98E+00 | 2.04E+00 1.48E+00
V of liquid at 25¢CTM"3) 1.00E:03 | 1.72E-06 | 4.10E-07 | 2.10E-07 | 1.39E-07 | 4.55E-08 3.46E-07
Volume Factor” 1.00E+00 | 5.85E+02 [ 2.45E+03 | 4.78E+03 | 7.20E<03 2.20E+04 2.90E+03
1 E+6 —— Ca [P
< 1E+5 —a-Cl
B F
E 1Ew ~~HCO3
o
y 2 1E43 —*=K
3 ‘E —e—Mg
w 8 1E+2 ——Na
5 ——NO3
Cee .L( O 1E+1 504
t 1E+0 LSt
95 100 105 110 115 120 125
. é,,\/\gv ' / Evaporation Temperature (oC)
Vv {"“\f‘ N
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Installation Test of OLI Software ESP V6.2e/CSP V2.0e O o o o 0
.

Date: November 29, 2000 oy

Prepared by: Lietai Yang ENVIRONMENTA

vV - 6.2

SURVEY :

In accordance with TOP-018, 5.6.3, the OLI Software ESP V6.2¢/CSP V2.0e was tested by N.
Sridhar on 11/29/00. Page A-1 to A-3 present the results obtained from ESP V6.2¢/V 2.0e and Page

B-1 to B-2 present the results from Scientific Notebook #135 (page 10 and 11). The results in Page THIS FILE NAME:

B-1 to B-2 were obtained from ESP V6.0. The two sets of results compares well. o DATE

This documentation is recorded in Scientific Notebook #430 (pages 30 through 35).

CHEMISTRY MODEL:

I T IT

[l ol v o e e ol e
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L SIMULATION PROGRAM

July 1, 1999

FECL2
FECL2
FECL2.LIS

: 11/29/2000

“Page A-l
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ESP V-6.2

CRITIICL3IN PH

SURVEY-VARIABLES

CRIIICLION CRIIIION

11/29/2000 PAGE

CRIIICLZ2ION CROH3AQ

moles moles moles moles moles
TABLE OF CONTENTS 0.0000 0.4163 0.0000 0.0000 0.0000 0.0000
0.2500 0.4104 0.7557E-01 0.1728 0.1660E-02 0.2121E-19
0.5000 0.3542 0.1832 0.3118 0.4979E-02 0.1556E-19
STREAM SECTION 0.7500 0.2899 0.3276 0.4120 0.1041E-01 0.1051E-19
1.000 0.2254 0.5074 0.4745 0.1811E-01 0.7111E-20
SURVEY VARIABLES sEcTiown . 2 i 1.250 0.1629 0.7168 0.5053 0.2792E-01 0.4872E-20
CRITICLIIN. . .oovvrrre e 2 1.500 0.1027 0.9488 0.5117 0.3947E-01 0.3377E-20-
PH. . \orvn e eeeeeees corrrrrreerrrTirrr 2 1.750 0.4449E-01  1.197 0.5002 0.5236E-01 0.2360E-20
CRITIICLION. .. .verrenrerioerrorr et 2 2.000 -0.1211E-01  1.457 0.4764 0.6622E-01 0.1658E-20
CRITIION......cvrrvvrrrenrrenrrrmre sy * 5 2.250 -0.6741E-01  1.725 0.4444 0.8075E-01 0.1168E-20
e e i T 2.500 -0.1217 1.997 0.4075 0.9575E-01 0.8224E-21
CROH3AQ. - - oo eme e 2.750 -0.1752 2.271 0.3682 0.1111 0.5786E-21
3.000 -0.2280 2.545 0.3284 0.1267 0.4062E-21
3.250 ~0.2802 2.818 0.2896 0.1425 0.2844E-21
3.500 -0.3318 3.089 0.2528 0.1586 0.1985E-21
3.750 ~0.3829 3.356 0.2188 0.1750 0.1382E-21
4.000 ~0.4334 3.620 0.1880 0.1917 0.9605E-22
4.250 .-0.4831 3.881 0.1606 0.2088 0.6667E-22
4.500 -0.5321 4.137 0.1367 0.2263 0.4627E-22
4.750 ~0.5803 4.390 0.1160 0.2442 0.3215E-22
5.000 -0.6274 4.639 0.9834E-01 0.2627 0.2240E-22
5.250 ~0.6735 4.885 0.8344E-01 0.2817 0.1567E-22
5.500 -0.7184 5.128 0.7097E-01 0.3013 0.1102E-22
5.750 -0.7621 5.368 0.6060E-01 0.3214 0.7795E-23
6.000 ~0.8043 5.606 0.5203E-01 0.3421 0.5557E-23
6.250 -0.8452 5.842 0.4496E-01 0.3633 0.3996E-23
6.500 ~0.8845 6.076 0.3917E-01 0.3851 0.2900E-23
6.750 ~0.9222 6.308 0.3445E-01 0.4074 0.2126E-23
7.000 ~0.9582 6.539 0.3060E-01 0.4303 0.1575E-23
7.250 -0.9926 6.769 0.2750E-01 0.4536 0.1181E-23
7.500 -1.025 6.998 0.2502E-01 0.4775 0.8959E-24
7.750 -1.056 7.225 0.2307E-01 0.5018 0.6881E-24
8.000 -1.085 7.452 0.2158E-01 0.5266 0.5354E-24
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. A ) \ o SURVEY:  CrCi3
D-deme : I ke oLO;u/tWe o T wmdittnd, | e CHEMISTRY MODEL: FECL2

o Te ‘gdmu'ai-w;j Jen comtoralid  dhlserde THIS FILE NAME:  FECL2.LIS

golutiomg  im  phe 22 Ao lows bj‘u/g Mag DATE: 9/17/98

N - bose a,Q/Q . Sudh o e ESP V-6.0 SURVEY-VA  9/17/98 PAGE 2

- ~ AL ?V‘V( fM' W “—EX’W%‘ i B CRIIICL3IN  PH CRIIICLION CRIIION = CRIICL2ION CROH3AQ o
e rathanmorng  im P‘I?' e Imoles Imoles  Imoles Imoles  Imoles W

, I Rmﬁz& W e 0 0.4163 0 0 0 0 o

o S 0.25 0.4108 7.56E-02  0.1728  1.66E-03  2.12E-20

D 0.5 0.354 0.1832 0.3118 4.98E-03 1.55E-20 e
0.75 0.2896 0.3277 0.4118 1.04E-02 1.05E-20

e e

TA_A_T
\
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- - 45 -0.5331 4.138  0.1361 0.2264  4.59E-23 !
L Tl . Uy e A ' ~ 475 -0.5813 439  0.1155 0.2444  3.19E-23 N
|- Vuk puk &} g“"”"“} - "“’Q S o e fule R 5 -0.6285 4.639 9.79E-02 02629  2.22E-23 o,
: cref sun Tt . 525 -0.6746 4.885 8.31E-02 0.282  1.55E-23 A
) ) 55 -0.7195 5.128 7.06E-02 0.3015  1.09E-23 gt
- 575 -0.7632 5.368 6.03E-02 0.3217  7.72E-24 Wy
No puopiTadion wes rolek  fv O C Ly wur® ?37,} o 6 -0.8055 5606 518E-02 03424  5.50E-24 o
Mawa iz SerC: Wor cataarcd T W o NO HeA, T 6.25 -0.8463 5.842 4.48E-02 0.3636  3.96E-24 N
et R o 6.5 -0.8856 6.076 3.90E-02 0.3854  2.87E-24
Mo paccpr [Mizn Do Aleen e o (o R . - 6.75 -0.9233 6.308 3.43E-02 0.4077  2.10E-24
Ouwbput lonesd o, C.n.(./ezSWLL AS¢e 7 -0.9594 6.539 3.05E-02 0.4306  1.56E-24 it
o - 7.256  -0.9937 6.769 2.74E-02 0.454  1.17E-24 T»
R 75  -1.026 6.997 2.49E-02 0.4778  8.87E-25 2}
7.75  -1.057 7.225 2.30E-02 0.5022  6.81E-25
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Syn_J13_Evap_160.xls Data_sheet Page 1/2 12/8/00

Sm 13 Wanker a)wpwwbx‘m- ok Winher ’{"/WV,P

amountto amountto

. Stream Tablele  V_SynJ13 L Syn.J13  S_Syn_J13 out Sp‘:’ie FW  vapour  Solid ;“,’;:L';s';";
mole mole
\ 2 ( & R
Q \ ‘-0 M"‘ Wg 0 Ll O Ll bJ IP 6 2 -e ‘) ‘ e Phase Mixed Vapor Aqueous Solid Mixed
‘ Temperature, C 25 160 160 160 25
AO‘I:R OL‘L N_gm"?_\pd ,-E{V qu hy SN 46 L L Pressure, atm 1 1 1 1 1
- ' , pH 7.98174 10.3622 10.0623
Total mol/hr 55.8597 557517  0.0566408 9.99E-02  0.0567026
o 4 1 4 .? ) ' e Flow Units mol/hr mol/hr mol/hr mol/hr mol/hr
[ : H20 55.6955 0.0301065 0.0301645 Ca 40 1.52E-04 6.0852
A &1} P | L o] AN, . Ha2F2 5.11E-03 11 5.62E-05 cL 355 1.10E-10 1.93E-02 685.684279
! e !;‘”WW“‘V} Lo\ W‘AJVY/IW Wg e b VW‘Z a@a | co2 3.69E-02 1.87E-10 186E-10  F ' 19 183E04 3.04E-04 9.25870045
\ H2804 HCO3 o1 [CRNIIGRN 6.14E02  7500.2245
: T R T v HCL 0.0208575 1.10E-10 8.66E-06 K 39 0.005691  221.94705
| HF 1196077 % 183E04 ' 4.30E-14 Mg 24.3 0.00E+00 0
e L e — HNO3 1.38E-02 1.67E-09 1.45E-11 4.0901E-16 Na 23 0.1741003  4004.3069
SICL4 9.0522E-06 NO3 62 1.67E-09 0.00010345
o Syn_J13_Evap_160.xls Summary_shest Page 1 12/8/00 o N SIF4 4.1229E-16 S04 96 0.0188344  1808.1024
~= S03 si 28.1 0.0002218  6.2275824
H2SI03 2.04E-04 1.68E-08 1.92E-07
I S s ——— KCL 1.14E-06 158E-03  0.00569095  9.84E-04
- L KHSO4 6.8059E-13 7.78E-17
input , Amoupt Amout left C of liquid _C of liquid o MGCO3
2500 ost during after evap after evap if analyzed MGH25104
evapor. at1600C  at 250C MGSO4
ma/L - - NAF 7.16E-04 8.23E-03 0 1.07E-02
Ca 9/ 7446 mg 6.0852 mg mg/L mg/L NAHCO3 4.31E-03 8.21E-06 2.85E-06
Cl .69 : 1.3608 1.34E+02 1.02E+03 . ... — NAHSIO3 4.48E-05 1.89E-04 2.34E-04
P -9 685.68428 -678.7843 -6.69E+04 -5.09E+05 NANO3 2.25E-05 9.79E-03 6.63E-03
2.2 9.2587004 -7.0587 -6.96E+02 -5.30E+03 R S CASO4 2.16E-07 8.44E-16
HCO3 100 7500.2245 -7400.225 -7.30E+05 -5.55E+06 CAH2S104 5.21E-13 0 542E-16
K 6.16657 221.94705 -215.7805 -2.13E+04 -1.62E+05 - s 2.05E-04 122E:06 000022178  6.8BE-06
e Mg 2 5597 0 25597 2.52E+02 1.92E+03 CACO3 3.30E-07 8.46E-16 0.00E+00  6.72E-14
Na 53.5215 4004.3069 -3950.785 -3.90E+05 -2.96E+06 oo
e glgi 46 0.0001035 45.9999 4.54E+03 3.45E+04 b KMGCLS
o 18.1 1808.1024 -1790.002 -1.76E+05 -1.34E+06 i KOH 0.0000529
—_— 11.3 6.2275824 5.072418 5.00E+02 3.81E+03 A ) NASHSO42 0
pH 7.98174 10.3622  10.0623 ‘ NA65042C03 9.47E-03 5.01E-05 0  2.04E-05
A e R MGOH2 0.00E+00
Sum (mg/L) 2.54E+02 1.38E ‘ NAOH 4.76E-07
) . -1.38E+06 -1.05E+07 | .
MMMMMM Density (kg/m3) 1.008353 0.2412601 1.8358794 | e a0
Volume of liquid (mA3/hr or mA3) 1.01E-05 1.33E-06 | CACL2.1HéO
—— Note: pH L ‘ CACL2.2H20
ote: pH= 8.205 (Before SiO2 introduced) CACL2.4H20
—_— na [ e CACL2.6H20
“\6 CACL2 1.12E-13
f/ \ CAF2 0.00014938 1.52E-04
— T W o CANO32.3H20 D
@ ‘ CANO32.4H20 J
e - .. CANOS32 2.20E-06 1.7957E-13
CAS04.2H20 0 -
_ LeanhE o venpeue « s Dok Slrieas oo welhod (2003 154420 — 1 MLQ\/
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Syn_J13_Evap_160.xls Data_sheet Page 2/2 12/8/00

K3NASO42
KF.2H20
KF.4H20
KF 0.0024061
KHCO3

KMGCL3.2H20

KNO3 0.00407775
KOH.1H20

KOH.2H20

MGCL2.2H20

MGCL2.4H20

 MGCL2.6H20

MGCL2
MGCLOH
MGCO3.3H20
MGF2
MGNO32.2H20
MGNO32.6H20
MGNQ32
MGS04.1H20
MGS04.6H20
MGS04.7H20
MGSO40H.0.5H20
MGSO40H
NA2CO03.10H20
NA2CO3.1H20
NA2CO3.7H20
NA2CO3
NA2SI03.5H20
NA2SI03.6H20
NA2S|03.9H20
NA2SI03
NA2S04.10H20
NA2504
NA3FSO4

6.54E-02

5.13E-05

Aqurond.

0

0.0614037

0.0188344

NACL 0.0136241

NAHF2

NAHSO4

NAOH.1H20

Total g/hr 1018.86 1005.98 2.44686
Volume, m3/hr 0.00101042 1.97066 1.01E-05
Enthalpy, cal/hr -3.84E+06 -3.16E+06 -5264.61
Vapor fraction 1

Solid fraction 2.6742E-06

Organic fraction

Osmotic Pres, atm 8.1305 464.935
Redox Pot, volts

E-Con, 1/ohm-cm 1.59E-02 0.490378
E-Con, cm2/ohm-mol 51.7807 30.2837
Abs Visc, cP 0.951581 20165.7
Rel Visc 1.06833 118360
lonic Strength 0.21882 33.8754

0

10.4291

4.16E-06
-24483.1

1

0.00722989

8.37E-05

4.68E-07

5.94E-05
5.87E-04

2.44686
1.33E-06
-5409.63

3.42E-01

623.402

0.241999
7.02455
3.43607
3.85764
13.0215
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ESP V-6.2

STREAM: Solid
TO

FROM : NaKCI1NO3

Temperature, C
Pressure, atm
pH

Total mol/hr

KNO3
KOH.1H20
KOH.2H20
KOH
NAOH.1H20
NAOH

Total g/hr
Volume, m3/hr
Enthalpy, cal/hr
Density, g/m3
Vapor fraction
Solid fraction
Organic fraction
Osmotic Pres, atm
Redox Pot,  volts
E~Con, 1l/ohm-cm
E~-Con, cm2/ohm-mol
Abs Visc, cP

Rel Visc

Tonic Strength

Agueous
16.39
0.0121635

QO

[oNeNoloNoNoNoNoNeoNo)
[eNeNololoNoNoNoNoRo)

PROCESS:EVAP_CTP

Solid
16.39
0.0121635

6.99772

~7.6968E+05
2.1624E+06
0.0

1.
0.0

01/26/2001

0,

Vapor

1
0121635

PAGE 51

o/
T /Vojjﬂ
Organic -
16.39
0.0121635
0.0
--mol/hr————————
0.0
0.0 .
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.o
0.0
0.0 ~
0.0
O-O -
0.0
0.0
0.0
0.0
&
0.3

.43

HkNoj

P = oioazbyl Rus SosiHi o

0,7 3
ey = 2739/

Y= vwny

M b2

e sl ) e

oi7e] dwm,  RU-= o070l - vaiiiégggi

N o Pue T = T
. S Y T8 £ N ol 17 W o W v purk  Monter olotained
\\ @ o i
- e e e e e gygiilmm&iﬂ__c(
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_— i i (V) -
\ = UVTOE0XL 3 vl =

) 0. 4073 — OuF 6 7 v S - S . "Wwi
. R v LQQ . . |
Ase o \ud bede Vobua , 65 67 CRC bovke, Pagey)

STREAM: Solid

Noe book T ESP V-6.2 PROCESS : EVAP_CTP 2:::::> 01/26/2001 PAGE 5 \

|
. ) . i 2 ' i
N ot Fn o | L f s tlpenes.

— 0 | Ko + fadlor t Lehlo, 4k @)

FROM : NaKCI1NO3

N

/P: V) \Z\Q 3 7 / R,\/\ = i}_ﬁ/ - (\7([, éZ Phases-——~—-——-=—=~- > Aqueous Solid Vapor Organic
— . Temperature, C 16.39 16.39 16.39 16.39

S\ (77 " | f "”' Pressure, atm 0.0129979 0.0129979 0.0129979 0.0129979
Py i pH 0.0 |

| e Total mol/hr 0.0 22.4145 0.0 0.0

Hamdbwle Valing >7¢.¢ 7 (co\cwv) sewpae gl L T

pd A v -
WRERR) 0

Inpuk T Sl . Sove Xwan  ger two KOQ,.J\ o

Cp.p p/, o L= NACL

7= T ' e KNO3
/ﬂ KOH . 1H20

e o KOH . 2H20
// KOH
NAOH . 1H20

/// — NAOH

e Total g/hr 0.0 1819.11 0
; Volume, m3/hr 0.0 8.5521E-04 0.
0.0 0

Enthalpy, cal/hr -2.4426E+06

7, Density, g/m3 -12718+06
Vapor fraction ;

oL ON
o
[eNeNe]

.0 0.

0 © 0.
R Solid fraction
Organic fraction

Redox Pot, volts

~ A Osmotic Pres, atm
/// E-Con, 1l/ohm-cm

‘ e E-Con, cm2/ohm-mol
/ ~7 Abs Visc, cP

[eNoNoNoNoNoNoNeNe ol
COCOCOOOOO
T

Ionic Strength

7 // S Rel Visc




46 | n
| ESP. V-6.2 PROCESS : EVAP_CTP 01/29,/2001 7 PAGE 3
¢E> Nt Py = &5¢G7,u ' TREAM: YYQV*}DMK iﬁY f;fJLVAWCL{*ﬁ

NV v W TO

FROM : Sept \aqwkdgawemm\&¥ iefwwkw

Wi Ty v 6 © phases—-—=———=——— > Aqueous Solid Vapor Organic
n23 c \” -6 . ' Temperature, C 100. 100. 100. 100.

/V&\ T, . N

Pressure, atm 1. 1. 1. 1.
’ pH 7.86975
. Total mol/hr 56.6932 0.0
—————————————————— mol/hr--------mol/hr--------

Vo = O o4 DG4S X\ L | i H20 55.5

) : . .9887E-13
Eue) = gz /iy | o204

.0
b7

.0
T ) = Shy W), b HNO3

AT —

Py ak out -L/v e

.0
.0
.19307

.0722E-05
wy s0O3

&&Mkhh : Llﬁlf“‘ = l!? Yol
r&r (3 k2504

TEY0 §?2504

K2CO3

NA2CO3

\ , K2CO03.1.5H20

fali 1 \ § | @) — K2804 .1H20

S22 CAVAU ™ St on [ BR / ! K3NASO42
KF.2H20

f KF.4H20
KHCO3
KOH . 1H20

// KOH.2H20
KOH
K NA2CO3.10H20
NA2CO3.1H20
: NA2CO3.7H20
/// NA2S04 .10H20
, ‘ - NA3FSO4
i NA3HS042
; NA6S042C03
) ' ! - NAHF2
// NAHSO4

NAOH. 1H20

NAOH

‘ H2CO03

/// HG6F6 . . ) . S
i ‘ . Total g/hr 1049.95 . . o

! Volume, m3/hr 0.0010489
/ Enthalpy, cal/hr ~3.8804E+06
~ Density, g/m3 1.0010E+06 s
Vapor fraction 0.0
| .. Solid fraction 0.
/ 2{ Vo | Organic fraction 0.
,‘\ ) Osmotic Pres, atm 5

/ JARNLWN . Redox Pot, volts 0.0 1 = © U\‘I) :

-
4
~

eNoNoNoNoNoNoNoNoloNoRoNoNeoloNoNoRoNoNoRojlololooleoRoloRaNe)
-
.
a
Eo

oNoNeoRoNeoNoNoNoNeNeNeoNeNeoNeoNolo ool RN No)
OO OO0 OODODOOOOOOOOOO

/
Ca
“
-
Z,

COOCOCOOOOOOOOOOODOOO
cNeoNoRoNoBoRoNoNololeRoleoNoNeNo ool

—
—
-

[eNoNoNoNoNeoNolololoNoNoloNeoRoNolaolololoNeRooleoloBoleRoloNoloNol

Dwet “cuded
N szmﬂkgumh‘.w —

o

(@] () es TN e

o
n_‘
3

<3

Ry
O:_DO
> \\
=

[eNeoNoNoNoNololoNe o o)

/\(<
9
[4

722E-0

e YoNoNoNoloNoRoNoNeoNoNeololoNoRoNoNoNeoNoNolooNoNeo oo ool _NoNoR e ReR0))

QOO OOOOOOOO
loNeoNoNoNeoNoNoNeNeoNeNol
OO0 OO OOOCOOO

[eNe Ne)
[N e Nl
[oNe Nl
S OO
[eNeNe)
[eNeNe)

<

o O

O OO
O OO
[oNeNe)
o OO
O OO
O OO

E-Con, 1/ohm-cm 0.178208 i W
.. E-Con, cm2/ohm-mol 93.4643
/ Abs Visc, cP 0.400901
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Cobtdedr e Woker vty ot 1R

Sydtew.

(“o.\\m,ﬂ

Ve equilibrten  Colgubatam
N IR K‘L ). The Soltwes  Calcwdade Ll

N y-ean
P4

\l(m‘om.,n; waund Q)\‘v\'mg}

T odaed,  The MeswA | G \uea/sekb vptoained vw a setend.

. oy\\@ et Nnpu Cfﬂu Yejmbi dnew MR Yun ave Ouven *u Pages

14,

[NaCl_NaNO3_Activity.xis [Date]
T=25 oC
Output
’Y“V\ @k Input liquid Solid Vapour
Water NaCl NaNO3 Water NacCl NaNO3  x(Water) I NaCl NaNO3 Water

1 55.508 10 10 55.408 3.716 6.8202 0.840226 10.46 6.284 3.1798 0.1
2 55.508 8 10 55.408 3.716 6.8202 0.840226 10.46 4.284 3.1798 0.1
3 55.508 38 10 55.408 3.716 6.8202 0.840226 10.46 0.084 3.1798 0.1
4 55.508 38 6.83 55.408 3.716 6.8202 0.840226 10.46 0.084 0.0098 0.1

In ent, the solution composition are the same (Eutonic), water activity are the same
5 0408 8. L B8 0dagHe 9yses L
6 55.408 3 7.5103 0.840556 10.425 0 4.4897 0.1
7 55.408 3 7.5103 0.840556 10.425 ¢] 0.0897 0.1
8 55.408 2 8.5509 0.840038 10.452 0 3.4491 0.1
9 55.408 0 10.888 0.835767 10.761 0 1.112 0.1
10 55.408 0.1 10.763 0.836082 10.738 0 1.237 0.1
11 55.408 0.5 10.273 0.837219 10.653 0 1.727 0.1
12 55.408 1 9.6781 0.838421 10.565 0 2.3219 0.1
13 55.408 15 9.1039 0.839364 10.498 0 2.8961 0.1

The above shows the solubility of NaNO3 and the activity of water as a function of NaCl
14 55.508 10 0 55.408 6.14 0 090024 6.1511 3.86 0 0.1
15 55.508 10 0.1 55.408 6.0983 0.1 0.899389 6.2082 3.9017 0 0.1
16 55.508 6.1 0.1 55.408 6.0983 0.1 0.899389  6.2082 0.0017 0 0.1
17 55.508 10 0.5 55.408 5.9336 0.5 0.895966 6.4381 4.0664 0 0.1
18 55.508 10 1 55.408 5.7319 1 0.891665 6.7297 4.2681 0 0.1
19 55.508 10 2 55.408 5.3423 2 0.882992 7.3269 4.6577 0 0.1
20 55.508 10 4 55.408 46177 4 0.865402 8.576 5.3823 0 0.1
21 55.508 10 5 55.408 4.2821 5 0.856514 9.2277 5.7179 0 0.1
22 55.508 10 6 55.408 3.964 6 0.84758  9.8972 6.036 0 0.1
23 55.508 10 6.5 55.408 3.8114 6.5 0.8431 10.239 6.1886 0 0.1
24 55.508 10 6. 55.408 3.722 6.8 0.840406 10.446 6.278 0 0.1
25 55.508 10 7 55408 3.716 6.8202 0.840226 10.46 6.284 0.1798 0.1
26 55.508 10 17 55408 3.716 6.8202 0.840226 10.46 6.284 10.1798 0.1

The above shows the solubility of NaCl and the activity of water as a function of NaNO3

27 55.508 0 0 55408 [} 0 1.00E-07 0 0 0.1

Numbers in the table are in Moles

| and x(water) are all within the limits (30, 0.65)

3’7-,!‘3,3”‘(')

OLI_Simulation_Results

P(H20)
0.020865
0.020865
0.020865
0.020865

. 0021767

0.021237
0.021237
0.021707
0.022251
0.022469
0.02232
0.022127
0.021923

0.023744
0.023699
0.023699
0.023521
0.023301
0.022868
0.022022
0.021608
0.021198
0.020995
0.020873
0.020865
0.020865

0.031385

a(H20)
0.66491
0.66491
0.66491
0.66491

0.69365

0.67677
0.67677
0.69175
0.71717
0.71602
0.71129
0.70512
0.69862

0.75662
0.7552
0.7552

0.74954

0.74253

0.72872

0.70179
0.6886

0.67555

0.66906

0.66518

0.66491

0.66491

1
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Calculation Summary wn fet- l
SinglePoint1 Calculation for Stream1
Automatic Chemistry Model
Public Databan . ) B
0*\ szﬂ ~NW V@wav .
Vapor Amount Calculation B

Temperature @ c /

Pressure 0.020865 atm T
Stream Parameters
Stream Amount 75.508 mol P
Temperature 25.000 C
Pressure 0.020865 atm _
pH 6.9902 -
Osmotic Pressure 582.32 atm
lonic Strength 10.460 mol/kg H20 [
WaterActivity 0.66491 ACHVItY e N
Electrical Cond, specific 0.23231 1/0hm |
Electrical Cond, molar 15.213 cm2/ohm-mol prmmmm
Viscosity, absolute 2.6681 cP |
Viscosity, relative 2.9955 cP/cP H20 e

|
L

be 1.3706 1.5368e-5 2.2023 0.0

Er -5.8522¢6 -4.8733e6 -5779.8 -9.7312e5 0.0 -

Stream Inflows

Final

Water mol -

Sodium chloride 10.000 mol

Sodium nitrate mol

Scaling Tendencies T

solids within temperature range - * o

Sodium nitrate 1.0000

Sodium chloride 1.0000 -

Sodium hydroxide monohydrate 1.212%-11

oL/ Vv (© \
Total and Phase Flows
"

SinglePoint1 Results
2/9/01 3:21:03 PM

StreamAnalyzer

Page20of3 |

OLI Systems, Inc.

0.100000

0.0

9.4638
1.8015 637.52 0.0
117.22 0.28948 0.0

55508 55.408 0.100000 0.0
6.2840 0.0 0.0 ’,\6-25’_};> 0.0
32753 0.095508 0.0 /@98 0.0
1.89976-12 1.0306e-13 1.7967e-12 oo 0.0
9.0409e-10 9.0104e-10 3.0480e-12 0.0 0.0
2.0482e-8 2.0482¢-8 0.0 0.0 0.0
2.1388¢-8 2.1388e-8 0.0 00 0.0
10.441 10.441 0.0 0.0 0.0
3.7160 3.7160 0.0 0.0 0.0
6.7248 6.7248 0.0 00 0.0

55.508 55.408 0.100000 0.0

10.000 < 3.7780] 0.0 )@840 0.0

10,000 7 6830r> 0.0 1798 0.0
1.8997e-12 1.0306e-13 1.7967e-12 ,(_—‘66‘> 0.0
9.0598e-10 9.05982-10 0.0 0.0 0.0
9.0408e-10 9.0104e-10 3.0480e-12 0.0 0.0

Elements

1.7967e-12
110.82 0.20000 0.0 0.0
6.8203 3.0480e-12 3.1798 0.0
10.536 0.0 9.4638 0.0
75.869 0.10000 9.5394 0.0

Speciation Summary
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User Related Aqueous Vapor Solid Organic
Inflows Inflows Species Species Species Species
H20 NaOH.1H20 H20 H20 - Vap NaOH.1H20
NaCl HCI HCI - Aq HCI - Vap NaCl - Solid !
NaNO3 NaOH NaNO3 - Aq HNO3 - Vap NaOH - Solid
HNO3 HNOS3 - Aq NaNO3 - Solid

H+1

OH-1

Na+1

Cl-1

NO3-1

\

S

59

Water_Activity_at_Saturation

.

oL
\¥ /o

NaCl_NaNO3_Activity.xls 2/12/01
T=250C
Simulation Liquid, composition Activity
moles Fraction
Water NaCl NaNO3 a(H20)
1 55.408 3.716 6.8202 0.352689 0.66491
2 55.408 3.716 6.8202 0.352689 0.66491
3 55.408 3.716 6.8202 0.352689 0.66491
4 55.408 3.716 6.8202 0.352689 0.66491
5  Thisrunis non sdturated 680 @326 6.4q7 7
6 55.408 3 7.5103 0.285434 0.67677
7 55.408 3 7.5103 0.285434 0.67677
8 55.408 2 8.5509 0.189557 0.69175
9 55.408 0 10.888 0 0.71717
10 55.408 0.1 10.763 0.009206 0.71602
11 55.408 0.5 10.273 0.046412 0.71129
12 55.408 1 9.6781 0.09365 0.70512
13 55.408 1.5 9.1039 0.141457 0.69862
14 55.408 6.14 0 1 0.75662
15 55.408 6.0983 0.1 0.983867 0.7552
16 55.408 6.0983 0.1 0.983867 0.7552
17 55.408 5.9336 0.5 0.922283 0.74954
18 55.408 5.7319 1 0.851454 0.74253
19 55.408 5.3423 2 0.727606 0.72872
20 55.408 46177 4 0.535839 0.70179
21 55.408 4.2821 5 0.461329 0.6886
22 55.408 3.964 6 0.397832 0.67555
23 55.408 3.8114 6.5 0.36963 0.66906
24 55.408 3.722 6. 0.353735 0.66518
25 55.408 3.716 6.8202 0.352689 0.66491
26 55.408 3.716 6.8202 0.352689 0.66491
0.78
§ 076 S
® .
§ 0.74 . L
> 072
2
E 0.7 hd L 2 *_ — @
= 0.68 * K ry
0.66 : L . ;
0.2 0.4 0.6 0.8
Fraction of NaCl
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Calculation of the Chemistry Lead containing salts using OLIE

April 11, 2001

The objective is to know the s ions of of
and 120 °C. The background is given 1 the e

(5)'3\ fo"x

----- Original Message-----

From: Gustavo Cragnolino [mailto:gc
Sent: Monday, April 09, 2001 8:42 AM

To: nsridhar@gargol.cnwra.swri.edu; ddunn :
n)'; 'Gustavo Cragnolino'; 'Yi-ming Pan (ypan)';

(vjai

SP 6.2¢

peciations of of lead in NaCl, LiCl solu}tions at 80,
-mail attached:

T,

ragnolino@gargol.cnwra.swri.edu]

Subject: RE: Augmented work

| agree with Sridha
later decide depen
prefer to evaluate the overall set 0
detrimental cations within ranges of concen

iy

i : 'Vijay Jain
@gargol.cnwra.swrl.edu, ay Jam '
'Sean Brossia (sbrossia)’; 'Lietal Yang

r. Let's do NaCl with the test matrix Darrell suggested and

LiCl route |
[ n the results. Rather than go the ‘

o e f anions and evaluate other pptentlal
trations that are achievable.

----- Original Message-----

From: Narasi Sridhar
Sent: Friday, April 06, 2001 4:58 PM
To: ddunn@gargol.cnwra.swri.edp;
'Yi-ming Pan (ypan)’; "Sean Brossia
Subject: RE: Augmented work

[mailto:nsridhar@gargol.cnwra.swri.edu]

(sbrossia)'; "Lietai Yang'

'Vijay Jain (vjain)'’; 'Gustavo Cragnolino';

[ E——

| don't think we should go the route of Catholic t|r: ti;‘r;\ss ;):n L;S:;ﬁlctgs | e
' is i isti Id be subject to :
think this is unrealistic and we wou : e it B )
ds using NaCl solutio _
they have been. | would lean towar : \ :
}225 chl)cl)ride. But maybe Lietai can do different simulations and find
570
e
b \\W\\

out what is best.

99

From: Darrell Dunn [mailto:ddunn@gargol.cnwra.swri.edu]

Sent: Friday, April 06, 2001 4:48 PM

To: Vijay Jain (vjain); Gustavo Cragnolino; Yi-ming Pan (ypan);
Narasi Sridhar (nsridhar); Sean Brossia (sbrossia); Lietai Yang
Subject: Augmented work

Augmented work: the effect of trace elements

As we have discussed it is desirable to break this into two
sections Localized corrosion and Stress corrosion cracking. If

this division is used then the localized corrosion should be
completed first and the results used as input for SCC tests.

Previously we have used NaCl solutions MgCI2 solutions and

LiCl solutions for testing of Alloy 22. The Catholic University
tests were performed in HCI solutions where lead was added

as lead acetate.

| suggest the following solutions be evaluated using the OLI
software. What is needed is a determination of the free

chloride concentration, the concentration of dissolved lead as
well as an assessment of the type and concentration of lead

complexes. Also if you feel that the suggested solution are not
appropriate then please provide your input. Statistical design

should be considered if we do not have to wait 2 months for an
answer.

NaCl Solutions - Tested to compare the results obtained in

such solutions without lead.

Cl concentrations: 0.5, 1.0, 4.0 molar

Temperatures: 80 and 100 C

\ s

NV )
]
(,V’L‘/\J
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lead concentration: 1, 100, 1600 (or maximum) ppm as lead
chloride, lead acetate or possibly another soluble lead salt but

not lead nitrate

The strategy would be to look at the most aggressive
conditions first. If there is no effect in the Cl solutions at 100 C

.61

e s e

WAL wa UL]« 6 R N

with 1600 ppm lead then there is probably not a need to look at
lower lead concentrations.

Number of tests 3 for initial screening, 18 for total matrix.

LiCl solution - used to look at high CI concentrations

Cl concentrations: 6 and 9 molal

Temperatures: 80, 100 and 120 C (6 molal LiCl boiling point?)

lead concentration: 1, 100, 1600 (or maximum) ppm

HCI solutions - used for direct comparison to Catholic

University tests

Cl concentrations: 1 and 5 molar

Temperatures: 80 and 100 and

lead concentration: 1, 100, 1600 (or maximum) ppm.

For the initial calculations it is desirable to know how much lead

we can have dissolved as Pb2+ in the chloride solutions
considering the limited solubility of lead chloride and the

possible formation of lead chloride complexes.

3 WV%‘MM M‘XW . "E" (4'@/(: 3 MW@W\’{'M{ e

2
1 2 3 4 R
A B C
—] A
Tagd T30l T Tted S

Ty THT, Twd Thed e thw

We  Sntormm  caludepon,

S ——

5

AW Y
y 0 %\\U\\OV
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e\ wel

: 17, L a ¢ -
il =) VAN YRA = X VAoV
Yesidd—— T N = = Clewm X3 o Y.
Results from ESP v6.2¢, April 10, 2001 @
Pb MW= 207.2 mg (ppm) 1 100 1600 N J—
mM 0.0048263 0.482625 7.722008
Inputs Case 1, 0.5 M NaCli, No solid above 80 oC Case 2, 1 M NaCl, No sofid above 80 0C Case 3, 4 M NaCl, No solid above25 oC
H20 (mol) 555 55.5 555
—— NaCl (mol) 0.5 1 4
LiCl  (mol) 0 0 0
HCI (mol) 0 0 0 S
PbCI2 {moty 4.00E-03 4.00E-03 4.00E-03
R Pb(CH3CO2)2 (mot) 0.004 0.004 0.004
PbSO4 (mol) 0.001 0.001 4 0.001
Total Pb (ppm) 1808.6943 1774.34395 ' teo2s8s - 1
M Stream T250C T250C T800C T1000C - T1200C |T250C T250C T80oC T1000C T1200C {T250C T800C T1000C  T1200C
Phase Aqueous  Solid Agueous  Aqueous Agueous }Aquecus Solid Aqueous Aqueous Aqueous Aqueous  Aqueous Aqueous  Agqueous
Temperature, C 25 25 80 100 120 25 25 80 100 120 25 80 100 120 e
Pressure, atm 1 1 1 1 2 1 1 1 1 2 1 1 1 2,
T pH 6.78395 6.04375 589688 5.78944 7.02567 6.28311 6.14  6.03875 7.95701  7.18945 7.0032 6.85401
Total mol/hr 56.5068 0.0027333  56.5096 56.5088 56.508 56.9907 0.002272 56.9927 56.9922 56.9913 59.7523 59.7523 597521 59.7519
Flow Units molhr mol/hr mol/hr molthr mol/hr molthr mol/hr molthr mol/hr mol/hr molhr mol/hr molthr mol/hr e
H20 55.4997 55.4994 554993 554992 55.0086 55.0085 55.0085 55.0084 622355 522355 522355 522355
o ACETACID 4.03E-05 2.53E-04 3.79E-04 5.26E-04 1.89E-05 1.20E-04 1.76E-04 2.40E-04] 9.34E-07 6.09E-06 9.60E-06 . 1.41E-05
ACET2 2.78E-17 5.06E-15 1.67E-14 4.41E-14 6.78E-18 1.25E-15 4.01E-15 1.02E-14] 3.13E-20 6.11E-18 224E-17 B.63E-17
H2504 8.78E-27 1.15E-24 385E-24 1.10E-23 1.99E-27 1.88E-25 B.00E-25 1.61E-24 3.42E-30 2.74E-28 947E-28 277E-27 e m————
. HCL 2.99E-14 3.81E-12  1.34E-11 3.76E-11 3.00E-14 3.79E-12 1.32E-11 3.63E-11] 9.15E-15 1.18E-12 450E-12 1.38E-11
- 803 1.16E-30 4.16E-28 2.33E-27 1.17E-26 6.93E-29 3.69E-28 1.74E-27 3.39E-30,
LIOH .
NAACET 0.001077 0.0012685 0.001437 0.001634 0.00170985 0.001997 0.002241 0.002526 0.0035208 0.003855 0.004154 0.004485
o PBACET2 7.99E-06 239E-05 3.30E-05 4.44E-05 1.58E-06 4.76E-06 6.32E-06 B.09E-06] 1.28E-09 4.68E-09 6.30E-09 7.82E-09
PBCL2 0.0018636 0.0025077 0.003267 0.003451 0.003593| 0.00167755 0.002272 0.002876 0.002931 0.002909( 5.19E-05 1.07E-04 1.16E-04 1.18E-04
PBO 6.05E-08 5.32E-07 9.25E-07 1.49E-06 4.33£-08 3.78E-07 6.50E-07 1.04E-06] 3.57E-09 3.57E-08 545E-08 7.26E-08
LIACET m
— OHION 8.44E-08 4.12E-07 6.82E-07 1.08E-06 1.42E-07 7.20E-07 122E-06 1.99E-06] 6.67E-07 3.94E-06 6.48E-06 1.01E-05
CLION 0.493561 0.49393 0493463 0.492971 0.977239 0.977376 0.977084 0.976599 373873 3.73909 373916 3.73921
HION 2.15E-07 125E-06 1.80E-06 2.37E-06 1.156-07 6.86E-07 9.83E-07 1.28E-06| 6.00E-09 4.47E-08 7.44E-08 1.14E-07
HPBOZION 6.50E-12 110E-10  240E-10 4.73E-10| 9.05E-12 1.53E-10 3.34E-10 6.64E-10{ 8.23E-12 1.57E-10 277E-10 4.15E-10] = = —
— HSO4I0N 2.21E-09 6.84E-08 1.69E-07 3.78E-07 9.91E-10 2.23E-08 6.30E-08 1.13E-07) 2.13E-11 3.98E-10 9.35E-10 1.97E-09
LIION
LISO4I0N
NAION 0.498868 0498656 0.498495 0.498307 0.989354 0.989069 0.988835 0.988562 376111 3.7608  3.76052 3.7602 rmm——
J— NASO4I0ON 5.25E-05 7.25E-05 6.59E-05 5.63E-05 8.25E-05 8.07E-05 7.07E-05 S5.81E-05( 8.87E-05 6.33E-05 4.85E-05 3.43E-05
ACETATEION 0.0065306 0.0060438 0.005752  0.0054| 0.00610914 0.0057 0.005406 0.005061] 0.0040076 0.003668 0.003366  0.00303
PBACET3ION 4.98E-06 1.07E-05 1.61E-05 2.46E-05 1.09E-06 2.39E-06 3.44E-06 505E-06] 1.53E-09 4.03E-09 5.77E-09 8.02E-09 N
PBACETION 3.21E-04 3.54E-04 3.18E-04 2.78E-04 8.49E-05 9.52E-05 8.31E-05 7.01E-05| 1.89E.07 2.70E-07 249E-07 2.14E-07
e PBCL3ION 4.94E-04 8.37E-04 9.23E-04 0.001023 9.77E-04 0.001619 0.001724 0.001824| 2.18E-04 4.33E-04 4.90E-04 5.33E-04
PBCL4ION 4.42E-04 4.50E-04 4.73E-04 524E-04] 000243066 0.002349 0.002359 0.002468| 0.0081882 0.007908 0.007841 0.007798
PBCLION 0.0024445 0.0032239  0.002971 0.002673 0.00128365 0.001696 0.00152 0.001316] 1.19E-05 201E-05 195E-05 17605
PBION 6.48E-04 5.80E-04 4.35E-04 3.13E-04 1.73E-04 1.59E-04 1.17E-04 B821E-05] 1.66E-07 2.04E-07 1.62E-07 1.18E-07
-— PBOHION 4.03E-05 2.53E-04 3.78E-04 5.24E-04 1.88E-05 1.19E-04 1.75E-04 2.38E-04| 2.66E-07 2.12E-06 3.09E-06 3.94E-06
SO4ION 7.22E-04 9.27E-04 9.34E-04 9.43E-04 9.09E-04 9.10E-04 9.20E-04 9.33E-04] 8.52E-04 8.78E-04 B893E-04 9.07E-04
PBSO4 2.26E-04 [
NACL
m—— LICL
Li2S04.1H20
LI2504 [
LIACET.2H20
- LICL.1H20
LICL 2H20
LIOH.1H20 JE——
NA2S04.10H20
- NA2S04
NA3HS042
NAACET.3H20 oot
NAHSO4
- NAOH.1H20
NACH
PBHS042 -
PBOH2
- Total g/hr 1031.02 0.76581 1031.78  1031.78 1031.78 1050.98 0631813 105162 1051.62 1051.62 1163.62 116362 1163.62 1163.62
Volume, m3/hr 0.0010123  1.30E-07 0.0010391 0.001053  0.00107] 0.0010129 1.08E-07 0.001041 0.001055 0.001071] 0.0010204 0.001058 0.001071 0.001083]
Enthalpy, cal/hr -3.84E+08 -265.003 -3.79E+06 -3.77E+06 #EMSAEEE] -3.86E+06 -195.149 -3.80E+06 -3.78E+06 -3.76E+06| -3.93E+06 -3.88E+06 -3.87E+06 -3.85E+06
Density, g/m3 1.02E+06 5.89E+06 9.93E+05 9.80E+05 9.64E+05 1.04E+06 5.85E+06 1.01E+06 9.97E+05 9.82E+05| 1.14E+06 1.10E+06 1.09E+06 1.07E+08
- Vapor fraction
Solid fraction 1 1
Organic fraction ——
- Osmotic Pres, atm 22.8623 26.0598 269772 27.7647 46.6328 52.9188 54.8012 56.4493 231494 258729 268568 278.325
Redox Pot, volts
E-Con, 1/ohm-cm 0.0462659 0.0998507  0.11922 0.138152 0.0836697 0.179759 0.215077 0.249256( 0.218002 0.474041 0.574753 0.677594
E-Con, cm2/ohm-mol 92.0167 204141 247.075 290735 84,7429 187.297  227.053 267.08 589564 133.018 163.196 194.602 m—————
— Abs Visc, cP 0.933946 0.377935 0.301039 0.248232 0.97815 0.4002 0314175 0.263346 1.37419 0569755 0.458327 ° 0.38248
Rel Visc 1.04853 1.06707  1.06912 1.07 1.09816 112993 113352  1.13515 154279  1.60865 162771 1.64867
lonic Strength 0.504865 0.50569 0.504961 0.504279 1.00364 1.00376  1.00329  1.00287 4.00641 _ 4.00582  4.00547 4.0051
\ !
N WO
: 6 ) LN

gLt

120
2

181114

1.81114

105.848

1

Case 4, 9M NaCi, No solid above 25 oC for Pb, but for NaGl
H20 (mol) 555
NaCl (mol) 9
LGl (mol) 0
HCI (mol) 0
PbCI2 (mol) 4.00E-03
Pb(CH3C02)2 (mol) 0.004
PbSO4 (mol) 0.001
Total Pb (ppm) 1575.6654
Stream T250C T250C T80oC T80oC T1000C  T1000C  T1200C T1200C
Phase Aqueous Solid Aqueous  Solid Aqueous  Solid Aqueous  Solid
Temperature, C 25 25 80 . 80 100 100 120
Pressure, atm 1 1 1 1 1 2
pH 8.03016 7.25043 7.041 6.86298
Total molhr 58.8869 24577 595056 2.14827 69.8216  1.99015 60.1793
Flow Units molfthr molhe mol/hr mol/hr molthr molhr mol/hr
H20 48.1868 48.1868 48.1868 48.1868
ACETACID 4.63E-07 2.85E-06 4.52E-06 6.70E-06
ACET2 1.27E-20 2.38E-18 9.10E-18 2.86E-17
Ha2s04 5.02E-29 1.61E-28 4,28E-28
HCL 8.97E-15 1.19E-12 4.78E-12 1.56E-11
S03
LIOH
NAACET 0.00394584 0.004251 0.004522 0.004813
PBACET2 4.10E-11 1.13E-10 1.29E-10 1.32E-10
PBCL2 6.51E-06 1.19E-05 1.20E-05 1.14E-05
PBO 1.52E-10 1.10E-08 1.29E-09 1.28E-09
LIACET
OHION 4.53E-07 2.80E-06 4.47E-06 6.67E-08
CLION 5.33215 5.64166 5.79979 5.97881
HION 2.52E-09 2.13E-08 3.89E-08 6.63E-08
HPBO2ION 4.52E-13 6.30E-12 8.32E-12 8.81E-12
HSO4ION 7.53E-12 1.10E-10 2.32E-10 4.27E-10
LIION
LISO4iON
NAION 5.35235 5.66151 5.81937 5.9981
NASO4I10N 8.07E-05 4.65E-05 3.15E-05 1.90E-05
ACETATEION 0.00299953 0.002692 0.002419 0.002126
PBACET3ION 7.63E-11 1.63E-10 2.03E-10 2.40E-10
PBACETION 1.00E-08 1.19E-08 9.85E-09 7.46E-09
PBCL3ION 6.44E-05 1.28E-04 1.45E-04 1.57E-04
PBCL4ION 0.0077422 0.007672 0.007656 0.007645
PBCLION 9.53E-07 1.42E-06 1.28E-06 1.05E-06
PBION 3.50E-09 3.13E-09 2.07E-09 1.22E-09
PBOHION . 1.17E-08 7.37E-08 8.98E-08 9.34E-08
SO4ION 7.88E-04 8.22E-04 8.37E-04 8.49E-04
PBSO4
NACL 24577 214827 1.99015
LICL
LI2S04.1H20
LI2S04 .
LIACET.2H20
LICL.1H20
LiCL.2H20
LIOH.1H20
NA2S04.10H20
NA2504
NA3HSO42
NAACET.3H20
NAHSO4
NAOH.1H20
NAOH
PBHSO42
PBOH2
Total g/hr 11835 143.635 120159 125551 121083 116311 1221.29
Volume, m3/hr 9.83E-04 6.64E-05 0.001036 5.80E-05 0.001052 5.38E-05 0.001066 4.89E-05
Enthalpy, calthr -3.81E+06 -2.42E+05 -3.80E+06 -2.10E+05 -3.80E+06 -1.94E+05 -3.80E+06 -1.76E+05
Density, g/m3 1.20E+06 2.16E+06 1.16E+06 2.16E+06 1.15E+06 2.16E+06 1.15E+06 2.16E+06
Vapor fraction
Solid fraction 1 1 1
Organic fraction
Osmotic Pres, atm 409.048 485.639 522.087 563.583
Redox Pot, volts
'E-Con, 1/ohm-cm 0.254902 0.571254 0.707486 0.856789
E-Con, cm2/ohm-mol 32.0321 75.6519 95.1479 116.807
Abs Visc, cP 1.79839 0.775384 0.648454 0.570609
Rel Visc 2.01903 2.18923 230293 245959
lonic Strength 6.17546 6.53155 671339 6.91929

Case 5, 6 M LiCI, No solid aboveds oG

55.5 Boiling at

011047 oC
6
[}
4.00E-03
0.004
0.001
1629.31509

T250C
Agqueous

T800C T1000C  Ti200C
Aqueous  Agueous Aqueous
25 80 100 120
1 1 2]
- 7.09538 6.25503 6.09412
61.4485 61.4487  61.4486
molfhr mol/hr molhr
50.537 50.537
B.27E-07 1.02E-05
5.53E-20 5.73E-17
1.40E-28 3.66E-26
1.61E-13 4.90E-11
3.09E-29
9.04E-06

1
6.44181
61.4488
molhr
50.537
6.00E-06
1.34E-17
9.46E-27
1.36E-11
4.85£-30
5.14E-06

1.65E-05
2.05E-16
1.26E-25
1.45E-10
1.87E-28
6.66E-07 1.50E-05
4.07E-14
6.51E-07
2.29E-14
0.00585005
1.85E-07
5.43803
2.38E-08
237617
2.14E-10
5.45705
5.65E-04

4.31E-13
1.34E-06
5.47E-13
0.005469
1.03E-06

5.43807
1.60E-07
1.41E-15
4.48E-09

5.45734
6.46E-04

7.31E-13
1.39E-06
9.02E-13
0.005515
1.50E-06

5.43808
2.81E-07
2.74E-15
1.18E-08

5.45725
6.86E-04

1.09E-12,
1.33E-06
1.20E-12
0.005613
2.02E-08|

5.43807
4.64E-07|
4.08E-15
2.87E-08,

5.45711
7.25E-04

0.00143374
3.05E-14
5.01E-11
6.05E-05

0.00813398
4.87E-08
6.66E-11
221E-11
3.46E-04

0.001809. 0.001759
3.39E-13 6.62E-13
1.44E-10 1.56E-10
1.02E-04 1.05E-04
0.008092 0.008089
9.94E-08 9.84E-08
1.15E-10 9.84E-11
3.31E-10 5.23E-10
2.65E-04 2.24E-04

0.001655
1.18E-12
1.50E-10)
1.02E-04
0.008092|
8.82E-08
7.44E-11
6.91E-10
1.86E-04

114453 114453 114453 114453
0.00101885 0.001045 0.001053 0.001053
-4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06|
1.12E+06 1.10E+06 1.09E+06 1.09E+08

50.537}

§64.387 614.008 630547 650.486
0.181633  0.40845 0.501116 0.600299
33.8208  78.0279 96.4221 1 15.49
1.94188 0719375 0.516263 0.329371
21799 203109 1.83347 1.41974
6.00321 6.0034 _ 6.00325  6.00306
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H20 (mol)
NaCl (mol)
LiCt (mof)
HCt (mol)
PbCI2 (mol)
Pb(CH3C02)2 (m:
PbSO4 (mol)

Total Pb (ppm)

Stream
Phase
Temperature, C
Pressure, atm
pH

Total mol/hr
Flow Units
H20
ACETACID
ACET2
H2804

HCL

S0O3

LIOH
NAACET
PBACET2
PBCL2

PBO

LIACET
OHION
CLION

HION
HPBOZION
HSO4I0N
LION
LISO4I0N
NAION
NASO4ION
ACETATEION
PBACET3IION
PBACETION,

. PBCL3ION
PBCL4ION
PBCLION
PBION
PBOHION -
SO4ION
PBSO4
NACL
LicL
Li2804.1H20
LI2S0O4
LIACET.2H20
LICL.1H20
LICL.2H20
LIOH.1H20
NA2504.10H20
NA2S0O4
NA3HS042
NAACET.3H20
NAHSO4
NAOH.1H20
NAOH
PBHS042
PBOH2
Total g/hr
Volume, m3/hr
Enthalpy, cal/hr
Density, g/m3
Vapor fraction
Solid fraction
Organic fraction

Case 6, 9 M LiCl, No solid above25 oC

55.5 Boiling at
0 118.80C
9
[}
4.00E-03
0.004
0.001,
1551.76288
T250C T80oC T1000C T1200C
Aqueous Aqueous Aqueous Aqueous
80 100 120
1 1 1 2
6.84331 6.22504 6.04877 5.89815;
63.7995 63.7999 63.7999  63.7998|
mol‘hr mol/hr molhr mol/hr
48.1868 48.1868 48.1868 48.1868
4.55E-07 3.39E-06 5.80E-06 9.35E-06
3.81E-20 9.70E-18 4.18E-17 1.50E-16
1.03E-28 5.94E-27 2.17E-26 7.15E-26
424E-13 2.97E-11 1.00E-10 2.80E-10
4.09E-30 244E-29 1.39E-28|
3.96E-07 3.07E-06 5.38E-06 8.89E-05)
5.74E-17 1.14E-15 2.34E-15 4.17E-15
2.11E-08 5.29E-08 5.84E-08 5.90E-08
1.49E-17 6.47E-16 1.30E-15 2.10E-15
0.00603542 0.005651 0.00564555 0.005684
7.57E-08 4.59E-07 6.87E-07 9.50E-07|
7.78978  7.78979 7.7898 7.7898
1.74E-08° 1.39E-07 2.63E-07 4.65E-07
1.42E-20 1.73E-18 4.23E-18 7.81E-18
1.42E-10 2.85E-09 7.35E-09 1.76E-08
7.80733 7.80767 7.80765 7.80759
7.08E-04 7.52E-04 7.73E-04 7.93E-04
9.10E-04 0.001292 0.0012945 0.001252
6.88E-17 1.60E-15 3.91E-15 861E-15
2.30E-13 1.12E-12 1.42E-12 161E-12
1.50E-05 2.78E-05 295E-05 293E-05
0.00779905 0.007786 0.00778457 0.007785
7.55E-10 2.16E-09 2.39E-09 2.38E-09
1.13E-13 3.08E-13 3.04E-13 2.63E-13
4.13E-14 1.07E-12 2.04E-12 321E-12
1.60E-04 1.16E-04 9.49E-05 7.57E-05
1201.73 120173 120173 1201.73

0.00102514 0.001055
-4.12E+06 -4.07E+06
1.17E+06 1.14E+06

Case 7, 4 M NaCl, Pb Acetate only

55.5

4

)

0

0.00E+00
0.000004826

0
0.861102959

T250C
Aqueous

p
6.96995
59.774

mol/hr
52.2434
1.09E-08
4.27E-24

8.92E-14
4.25E-06

9.67E-19
2.74E-08

T800C

Aqueous Aqueous Agqueous

80

1

6.24848

59.774
mol/hr

522434

6.35E-08

6.67E-22

1.04E-11

4.63E-06

3.49E-18
5.64E-08

T1000C

100

1

6.06334

59.774
mok/hr

52.2434

9.95E-08

241E-21

3.94E-11

4.97E-06

4.68E-18
6.11E-08

T1200C

120

2

5.90814
59.774
molthr
52.2434
1.47€-07
7.29E-21

1.22E-10

5.34E-06

5.75E-18
6.23E-08

Case 8, 4 M NaCl, Pb Acetate only

555

4

0

0
0.00E+00
0.0004826
0
86.100657

T250C
Aqueous
25
1
7.57726
59.7727
mot/hr
52.243
2.69E-07
261E-21

2.20E-14
4.25E-04

9.71E-13
2.74E-06

T800C

Aqueous Aqueous Aqueous

80

1

6.83093

59.7726
molhr

52.243

1.67E-06

461E-19

271E-12

4.65E-04

3.54E-12
5.64E-06

T1000C

100

1

6.63678

59.7726
mol/hr

52.243

2.68E-06

1.75E-18

1.05E-11

5.01E-04

4.76E-12
6.11E-06

T1200C

120

2]

6.47545
59.7726
mol’hr
52.243
4.04E-06
5.47E-18

3.30E-11

5.40E-04/

5.90E-12
6.23E-06

1.96E-14

6.86E-08

3.76527
5.77€-08
4.67E-18

3.76529

4.82E-06
1.40E-21
1.19€-13
1.16E-07
4.39E-06
6.23E-09
8.52E-11
1.42E-11

1161.24

244E-13

4.50E-07

3.76527
3.87E-07
1.22E-16

3.76529

4.39E-06
3.62E-21
1.69E-13
2.31E-07
4.24E-06
1.06E-08
1.05E-10
1.26E-10

116124

3.74E-13

7.43E-07

3.76527
6.43E-07
2,18E-16

3.76529

4.02E-06
5.13E-21
1.55E-13
261E-07
4.21E-06
1.03E-08
8.36E-11
1.84E-10

1161.24

4.84E-13

1.14E-06

3.76527
9.97E-07
3.14E-16

3.76529

3.60E-06
7.03E-21
1.33E-13
2.84E-07
4.19E-06
9.26E-09
6.07E-11
2.32E-10

1161.24

0.00106023 0.001052
-4.05E+06 -4.03E+06
1.13E+06 1.14E+06

0.00102008 0.001058 0.00107% 0.001083
-3.93E+06 -3.88E+06 -3.87E£+06 -3.85E+06
1.14E+06 1.10E+06 1.08E+06 1.07E+06

3.23E-11

278E-07

3.76346
1.43E-08
311E-14

3.76483

4.83E-04
1.40E-13
1.19E-09
1.16E-05
4.39E-04
6.24E-07
8.54E-09
5.76E-09

1161.37
0.00102011

3.57E-10

1.72E-06

3.76348
1.01E-07
6.86E-13

3.7648

4.42E-04
3.68E-13
1.70E-09
2.31E-05
4.24E-04
1.06E-06
1.05E-08
4.83E-08

1161.37

5.25E-10

2.78E-06

3.76348
1.72E-07
1.15E-12

3.76476

4.05E-04
5.27E-13
1.57E-09
2.62E-05
4.21E-04
1.03E-06
8.38E-09
6.91E-08

1161.37

6.61E-10|

4.22E-06

3.7634¢9
2.70E-07
1.58E-12

3.76472

3.64E-04
7.30E-13
1.34E-09
2.84E-05
4.19E-04
9.27E-07
6.08E-09
8.58E-08

1161.37

0.001058 0.001071 0.001083

-3.93E+06 -3.88E+06 -3.87E+06 -3.85E+06
1.14E+06 1.10E+06 1.08E+06 1.07E+06

Osmotic Pres, atm 1076.9 115044 1177.03 1215.68 232.718 260.04 269.919 279.72 232.643 259959 269.835 279.632

Redox Pot, volts

E-Con, t/ohm-cm 0.172903  0.40698 0.507759 0.618284 0.218926 0.476031 0.577191 0.680508 0218849 0.475863 0576985 0.680261
s E-Con_, cm2/ohm-1j 22.6607 54.892 68.8328 832 59.3104 133.781 164.142 195743 59.285 133722 164.069 195655

Abs YISC. cP 299834 1.03343 0.70352 - 0.383514 1.35275 0.562206 0.452812 0.378359 1.35511 0.563014 0.453393 0.378785

Rel' Visc 3.3662 2.91781 249849  1.65313 151872 158734 160812 1.63091 152137 158962 161019 1.63274

lonic Strength 9.00281  9.00313 9.00309  9.00299 4.00063 4.00063 4.00063 4.00063 4.00064  4.00058  4.00054 4.0005

‘\S\J

ettt

H20 (mof)

NaCt (mol)

LiCl (mol)

HCI (mol)
PbCi2 (mol)
Pb(CH3C02)2 (m
PbSO4 (mol)
Total Pb (ppm)

Stream
Phase
Temperature, C
Pressure, atm
pH
Total mot/hr
Flow Units
H20
ACETACID
ACET2
H2504
HCL
S03
LIOH
NAACET
PBACET2
PBCL2
PBO
LIACET
OHION
CLION
HION
HPBOZ2ION
HSO410N
LIION
LISO4I1ON
NAION
NASO4ION
ACETATE!ION
PBACET3ION
PBACETION
PBCLIION
PBCL4ION
PBCLION
PBION
PBOHION
-SO4I0N
PBSO4
NACL
HicL
LI2S04.1H20
LI2504
LIACET.2H20
LICL.1H20
LiICL.2H20
LIOH.1H20
NA2S04.10H20
NA2504
NA3HS042
NAACET.3H20
NAHSO4
NAOH.1H20
NAOH
PBHS042
PBOHZ2
Total grhr
Volume, m3/hr
Enthalpy, cal/br
Density, ¢/m3
Vapor fraction
Solid fraction
Organic fraction

Osmotic Pres, atm

Redox Pot, volts
E-Con, 1/ohm-cm
E-Con, cm2/chm-
Abs Visc, cP
Rel Visc

lonic Strength
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Case 9, 4 M NaCl, Pb Acetate only Case 10, 4 M NaCl, PbCI2 only Case 11, 4 M NaCl, PbCl2 only
55.5 55.5 55.5
4 4 4
o] 0 0
0 0 0
0.00E+00 4.83E-06 4.83E-04
0.007722 0 0
0 0 0
1375.21887 0.86110296 86.109554
T250C T800C T1000C T1200C {T250C . T800C T1000C T1200C [T250C T80oC T1000C  T1200C
Aqueous Aqueous Aqueous  Aqueous jAqueous Agueous Aqueous Aqueous [Aqueous Aqueous Agueous Adqueous
80 100 120 25 80 100 120 25 80 100 120
1 1 1 2 1 1 1 2 1 1 1 2]
8.10747 7.34166 7.15458 7.00416 6.93241 6.21549 6.0321 587818 6.93201 6.21494 6.03162 587779
59.7525 59.7521 659.7516 59.761 59.774 59.774 59.774 59.774 59,7739 59.7739 59.7739 59.773%
mol/hr mol/hr molhr mol‘hr moVhr moVhr molfhr mol’hr mol/hr mol/hr mol/hr molhr
522366 522366 52.2366 522366 522434 522434 522434 522434 522434 522434 522434 522434
1.28E-06 B8.28E-06 1.31E-05 1.93E-05
5.84E-20 1.13E-17 4.16E-17 1.24E-16|
6.47E-15 8.33E-13 3.18E-12 9.74E-12 9.73E-14 1.12B-11 4.23E-11 1.31E-10| 9.74E-14 1.12E-11 424E-11 1.31E-10
0.00679641 0.007444 0.00802 0.008662
4.12E-09 1.50E-08 2.03E-08 2.51E-08|
4.47E-05 9.19E-05 9.96E-05 1.02E-04 2.74E-08 564E-08 6.11E-08 6.23E-08]| 2.74E-07 5.64E-07 6.11E-07 6.23E-07
6.15E-09 6.21E-08 9.44E-08 1.25E-07 1.65E-14 209E-13 3.23E-13 4.22E-13| 1.65E-13 209E-12 3.23E-12 4.21E-12
9.44E-07 5.59E-06 9.18E-06 1.43E-05 6.29E-08 4.17E-07 6.91E-07 1.07E-08| 6.29E-08 4.17E-07 6.91E-07 1.07E-06
3.73605 3.73636 3.73643 3.73647 3.76528 3.76528 376528 3.76528 3.7652 3.7652 3.7652 3.7652
424E-09 3.15E-08 525E-08 8.05E-08 6.29E-08 4.18E-07 6.91E-07 1.07E-06] 6.30E-08 4.18E-07 6.92E-07 1.07E-06
2.00E-11 3.86E-10 6.79E-10 1.01E-09 3.60E-18 9.74E-17 1.76E-16 255E-16{ 3.60E-17 9.71E-16 1.75E-15 2.55E-15
375801 3.75736 3.75678 3.75614 3.76529 3765289 3.76529 3.76529 3.76529 3.76529 3.76529 3.76529
0.0077341 0.00708 0.006498 0.00585
9.49E-09 250E-08 3.58E-08 4.97E-08
3.14E-07 4.48E-07 4.14E-07 3.55E-07|
1.87E-04 3.72E-04 4.21E-04 4.58E-04 1.16E-07 231E-07 261E-07 284E-07| 1.16E-06 231E-06 261E-06 - 2.84E-06
0.00702297 0.006781 0.006724 0.006686 4.39E-06 4.24E-06 4.21E-06 4.19E-08| 4.39E-05 4.24E-05 4.21E-05 4.19E-05
1.02E-05 1.73E-05 1.68E-05 151E-05 6.23E-09 1.06E-08 1.03E-08 9.26E-09| 6.23E-08 1.06E-07 1.03E-07 9.26E-08
1.43E-07 1.75E-07 1.39E-07 1.01E-07 852E-11 1.05E-10 B8.36E-11 6.07E-11] 852E-10 1.05E-09 B8.36E-10 6.07E-10
3.24E-07 259E-06 3.77E-06 4.80E-06 1.30E-11 1,17&-10 1.71E-10 216E-10} 1.30E-10 1.17E-09 1.71E-09 2.16E-09
1163.45 116345 1163.45 1163.45 116124 116124 116124 116124 116125 116125 1161.26 1161.25
0.0010206 0.001058 0.001071 0.001084| 0.00102008 0.001058 0.001071 0.001083| 0.0010201 0.001058 0.001071 0.001083
.3.94E+06 -3.89E+06 -3.87E+06 -3.85E+06| -3.93E+06 -3.88E+06 -3.87E+06 -3.85E+06( -3.93E+06 -3.88E+06 -3.87E+06 -3.85E+06
1.14E+06 1.10E+06 1.09E+06 1.07E+08] 1.14E+06 1.10E+06 1.0BE+06 1.07E+06| 1.14E+06 1.10E+06 1.08E+06 1.07E+06
231503 258736 268563 278.304 232719 260.041 269.92 279.72 232,714 260.036 269915 279.716
0.217848 0.473557 0.574194 0.676964 0218926 0.476032 0577192 0.680509] 0.218922 0.476024 0.577182 0.680497
1] 58.9424 132908 163.069 194.459 59.3105 133.781 164.142 195743 59.309 133777 164.137 195738,
1.3911 0575331 0.462264 0.385288 1.35273 0562198 0.452806 0.378355 1.35274 0.562204 0.452811 0.378359
1.56177 16244 164169 1.66077 1.51869  1.58732 1.6081 1.63089 15187 1.58733 1.60812 1.63091
400088  3.99994 399927 3.99855 4.00063  4.00063  4.00063 _4.00063 4.00067  4.00067__ 4.00067 _ 4.00067




Case 12, 4 M NaCl, PbCi2 only Case 13, 8 M LiCl, Pb Acetate only Case 14, 6 M LiCl, Pb Acetate only
H20 (mol) 55.5
NaCl (mol) 4 55'%/7 =2
LiCl (mol) 0 ]
Lo 0 g oy N
PBCI2 (mol) 7.72E-03 o
! 0.00E+00 0.00E+0:
FP’E(S%HSCOZ)Z (mol 0 0.000004826 0. 6004;2(6) !
4 (mol) 0 0 ' '
Total Pb (ppm) | 1375.6200 0.875434195 87 533457?
Stream
Phoan Xizz(gus Z&ODC 110000 T1200C {T250C T80oC T1000C T1200C |T250C T800C T1000C  T1200C
Tomperaturs, G o5 queou;o queol;séo Aquem:szo Aqueous Aqueous  Agqueous Aqueous |Aqueous Agqueous Aqueous Aqueous
P'[’essure, atm 1 1 1 2 2? 8(1) 10(1) 123 2? 8? et h
1
'?otal ol gg&;ggg 291%;: 2993233 5.81709 6.32527 565566 5.47513 531952 6.67407 601768 5.83175 5.6714§
oo ot mo[/hr. mo|/h.r Vh. 6 59.7598 61.4729 614729 614729 61.4729 614713 614714 614713 614713
roo 522066 " 53 385 mo5 ; ;36 mothr molhr molhr molrhr malthr molhr mol/hr molhr mol/hr
ASETACID . . .2366  52.2366 50.5444 50.5444 50.5444 505444 50.544 50.544 50.544 50.544
posiatly g.BBE-OS 4.38E-08 7.34E-08 1.16E-07| 261E-07 191E-06 3.25E-06 5.21E-06
15500 75624 712B-22 2.95E-21 1.02E-20 5.53E-21 1.35E-18 5.78E-18 2.05E-17
HCL 112E-13 1.35E-11 4 - - ,
oo8 L99E-11  1.50E-10 9.52E-13 8.37E-11 2.96E-10 8.65E-10 4.26E-13 3.63E-11 1.30E-10 3.85E-10
LIOH
NARGET 1.14E-07 8.44E-07 1.51E-06 2.52E-08| 2.54E-07 194E-06 3.42E-06 5.67E-06
PBACET2
3.04E-23 321E-22 542E-22 7.99E-22
FBOLS ] ] . 3.05E-17 3.24E-16 5.48E-16 8.13E-16
ey gggg?? zggg?g gsgg?g ;,OOE-OA 3.43E-10 7.09E-10 7.35E-10 6.99E-10 3.43E-08 7.10E-08 7.36E-08 7.00E-08
LaGET . . .76E- .18E-10 332;(1)2 ZAegE-IB 1.29E-17 1.77E-17| 1.71E-16 4.04E-15 6.69E-15 B8.95E-15
OBE- .68E-06 6.62E-06 6.71E-06 7.07E-04 -
OHioN y ) . 6.60E-04 6.65E-04 6 76E-
oLon 53435023 35477;50(;; 538755Eoso;; 932_?503; 351254(2)2 156486E4g; 2.48E-07 3.39E-07 7.01E-08 3.86E-07 5.64E-07 7.635-3;
o y . y A A X X 546425 546425 5.46247 546247 5.46247 5.46247,
HPBOSION ;ggg?: gggg?: 6133;210; ;325-?5 é.39E»O7 9.68E-07 1.68E-06 2.75E-06 6.24E-08 421E-07 7.39E-07 1.22E-08
Hsoaoa . A 01E-23  3.22E-21 6.51E-21 1.01E-20 6.71E-20 3.93E-18 7.66E-18 1.15E-17,
LION
LISOMION 546426 546426 5.46425 WZS 5468351 546356 546355 5.46354
NAION 3.7648 3.7648 3.7648
NASO4ION ' S7e4
ACETATEION
PBACETION 1.72E-06 2.16E-06 210E-06 1.97E-06 1.72E-04 217E-04 2.11E-04 1.98E-04
PEAGLTION :231253673 ggggisl 33?225 1.04E-24 2.76E-18 3.07E-17 5.98E-17 1.06E-16
PROLION y ) L 14E- .02E- .71E-17  9.33E-17 3.14E-13 9.07E-13 9.77E-13 ‘9.42E-1
PBROLAION 01)037652% g(’)lg;g; 3335724 4.56E-04 3.22E-08 544E-08 5.59E-08 5.41E-08 3.23E-06 544E-06 5.60E-06 5.41E-Og
PocLion .1 P 1.71505 1‘655 og 0.006696 4.36E-06 4.34E-06 4.34E-06 4.34E-06 4.36E-04 4.34E-04 4.34E-04 4.34E-04
P 1(40507 1.71E-07 1.37E»07 ;449E-05 2.56E-11 5.24E-11 5.18E-11 4.65E-11 2.56E-09 5.25E-09 519E-09 4.66E-09
PEOLION 1:84E-08 1:585-07 2l36E:07 33228? ?.42E-14 5.93E-14 5.08E-14 3.84E-14 343E-12 594E-12 509E-12 3.85E-12
Soaion . . 95E-15 281E-14 451E-14 6.03E-14 4.36E-13 648E-12 1.03E-11 1.36E-11
PBSO4
NACL
LicL
LI2804.1H420
L12S04
LIACET.2H20
LICL.1H20
LICL.2H20
LIOH.1H20
NA2S04.10H20
NA2S04
NA3HSO42
NAACET.3H20
NAHSO4
NAOH.1H20
NAOH
PBHS042
PBOH2
Total grhr 116311 116311 1163.11  1163.11
A . . X 114223 114223 114223 114223
Volurme, m3h . 114236 114236 114236 1142.36
Enthainy Cam:r 030;);2582 gé)é)éogg 5.001071 0.001083| 0.00101844 0.001045 0.001052 0.001052| 0.00101848 0.001045 0.001052 0.001052
Bongity ,g/ma 1:14E+05 1.105105 -1 g;g:gg ?g?g+gg -4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06, -4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06
Vepor s . . O7E+ 1.12E+06 1.09E+06 1.09E+08 1.09E+06 1.12E+06 1.09E+06 1.09E+06 1.09E+06
Solid fraction
Organic fraction
Osmotic Pres, atm 231966 259.261 269.134
Rodox P, aaits . 27893 567.921 617.824 634.471 654.6 567.679 617567 634207 654.325
E-Con, 1/ohm-
Econ sz/r;\hir‘rjm 052918;?; 0;2735322 04156736g01 0.679089 0.182314 0.410143 0503262 0.602976| 0.182293 0.410085 0.503187 0.60288|
pbs vise o 155464 0565187 0455653 195.002 339801 784096 96.9063 116.08 33.9749 783957 96.8884 116.058
R, 1452084 .1590” 416”03 0.379061 1.93856 0718057 0515182 0.328416 1.93876 0718137 0.515252 0.328486
lonic Swength 210081 . K 1.63393 21764 202737 1.82963 1.41563 217662 202759 1.82987 1.41593
x 4.00786 40078  4.00776 6.00034 600094 6.00094 6.00094 6.00064 6.00069  6.00068 6‘00067
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Case 15, 6 M LiCl, Pb Acetate only Case 16, 6 M LiCl, PbCi2 only Case 17, 6 M LiCl, PbCI2 only Case 18, 6 M LiCl, PbCI2 only
H20 (mol) 555 M. 55.5 55.5 55.5 {}\ - )-v
NaC! (mol) e? X’ \0' GB A\Q 2‘2 5\9 BQ _J__‘?_:“”v—f————-‘\
LiCl (mol) 0 v [¢]
HCI {mof) 0 0 0
PbCI2 (mol) 0.00E+00 4.83E-06 4.83E-04 7.72€6-03
Pb(CH3CO2)2 (n| 0.007722 0 0 0
PbSO4 (mol) 0 0 0 0
Total Pb (ppm) | 1398.1478 0.8754342 87.53499 1398.5511
Stream T250C T800C T1000C T1200C [T250C T800C T1000C T1200C ([T250C T800C T1000C T1200C |T250C T80oC T1000C T1200C
Phase Aqueous Aqueous Aqueous Aqueous [Aqueous Aqueous Aqueous Aqueous [Aqueous Aqueous Agqueous Aqueous |Agueous Aqueous Aqueous Agueous
Temperature, C 25 80 100 120 25 80 100 120 25 80 100 120 80 100 120
Pressure, atm 1 1 1 T2 1 1 1 2 1 1 1 . 2 1 1 1 2
pH 7.23557 6.58211 639518 6.23411 631636 5.64606 5.46585 5.31051 6.31646 - 564615 546593 5.31059 6.31788 5.64744 54672 531185
Total molhr 61.447 614478 614477 614475 614729 614728 614729 61.4729 61.472 61.472 61.472 61.472 61.4583 614583 614583 61.4583
Flow Units mol/hr molhr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hr mol/hre mol/hr mol/hr
H20 50.5381 50.5381 50.5381 50.5381 50.5444 50.5444 505444 50.5444 50.544 50.544 50.544 50.544 50.5381 50.5381 505381 50.5381
ACETACID 1.16E-06 8.40E-06 1.43E-05 2.31E-05
ACET2 1.08E-19 261E-17 1.12E-16 4.01E-16|
H2504
HCL 1.17E-13 9.87E-12 3.55E-11 1.05E-10| 9.72E-13 855E-11 3.02E-10 8.83E-10| 9.71E-13 8.55E-11 3.02E-10 883E-10{ 9.67E-13 851E-11 3.0tE-10 8.79E-10
S03
LIOH 9.20E-07 7.10E-06 1.25E-05 2.07E-05| 1.11E-07 B8.26E-07 147E-06 247E-06f 1.11E-07 8.26E-07 147E-06 247E-06 1.11E-07 827E-07 148E-08 247E-06
NAACET
PBACET2 1.31E-13 1.39E-12 236E-12 3.51E-12
PBCL2 5.61E-07 1.16E-06 1.20E-06 1.14E-06| 3.43E-10 7.09E-10 7.35E-10 6.99E-10| 3.43E-08 7.09E-08 7.35E-08 6.99E-08| 5.52E-07 1.14E-06 1.18E-06 1.13E-06
PBO 3.78E-14 9.03E-13 149E-12 1.98E-12| 328E-19 7.27E-18 124E-17 168E-17| 3.28E-17 7.28E-16 1.24E-15 1.70E-15| 5.36E-16 1.19E-14 2.02E-14 2.77E-14
LIACET 0.0112932 0.010561 0.010651 0.010843
OHION 2.56E-07 1.42E-06 2.07E-06 2.79E-06] 3.07E-08 164E-07 243E-07 3.32E-07| 3.08E-08 1.64E-07 2.43E-07 3.32E-07| 3.09E-08 1.65E-07 2.44E-07 3.34E-07|
CLION 54355 543554 543554 5.43554 5464256 546425 546425 546425 546334 546335 5.46335 5.46335 5.44957 5.4496 544961 5.4496)
HION 1.73E-08 1.16E-07 2.03E-07 3.36E-07| 1.42E-07 990E-07 1.72E-06 2.80E-06 1.42E-07 9.90E-07 1.72E-06 2.80E-06 1.42E-07 9.91E-07 1.72E-06 281E-08|
HPBO2ION 5.39E-17 3.22E-15 6.22E-15 9.27E-15] 565E-23 3.01E-21 6.11E-21 9.47E-21| 566E-21 3.02E-19 6.11E-19 948E-19{ 9.27E-20 4.93E-18 1.00E-17 1.55E-17
HSO4{ON
LION 545228 545301 545291 545271 546426 546426 546426 546426 546422 546422 546422 5.46422 546358 546358 546358 5.46357
LISO4I0N
NAION
NASO4I0N
ACETATEION 0.0027689 0.003494 0.003398 0.003198
PBACET3ION 1.90E-13 2.11E-12 4.12E-12 7.35E-12
PBACETION 8.36E-11 241E-10 2.60E-10 2.51E-10]
PBCL3ION 520E-05 8.77E-05 9.02E-05 8.73E-05| 3.22E-08 544E-08 5.59E-08 541E-08{ 3.22E-06 5.44E-06 5.59E-06 541E-06] 5.17E-05 8.72E-05 B.97E-05 B8.68E-05
PBCL4ION 0.006979 0.006943 0.00694 0.006943| 4.36E-06 4.34E-06 4.34E-06 4.34E-06] 4.36E-04 4.34E-04 4.34E-04 4.34E-04| 0.0069793 0.006943 0.006941 0.006944
PBCLION 4.20E-08 B8.58E-08 B49E-08 7.61E-08| 256E-11 524E-11 518E-11 4.65E-11| 256E-09 5.24E-09 5.19E-03 4.65E-09] 4.12E-08 8.42E-08 8.34E-08 7.48E-08
PBION 5.75E-11 9.92E-11 849E-11 6.43E-11| 342E-14 593E-14 508E-14 3.84E-14| 343E-12 5.93E-12 5.08E-12 3.85E-12| 5.58E-11 9.66E-11 B8.27E-11 6.26E-11
PBOHION 2.64E-11 3.95E-10 6.24E-10 8.24E-10| 191E-15 2.75E-14 4.42E-14 S5%1E-14| 1.91E-13 2.75E-12 4.42E-12 592E-12} 3.11E-12 448E-11 7.20E-11 9.62E-11
SO4ION
PBSO4
NACL
ticL
112804.1H20
L12504
LIACET.2H20
LICL.1H20
LICL.2H20
LIOH.1H20
NA2S04.10H20
NA2S04
NA3HS042
NAACET.3H20
NAHSO4
NAOH.1H20
NAOH
PBHSQ42
PBOH2
Total g/hr 114437 114437 114437 114437 114223 114223 114223 114223 114234 114234 114234 114234 114404 114404 114404 114404
Volume, m3/hr 0.001019 0.001045 0.001053 0.001053j 0.0010184 0.001045 0.001052 0.001052| 0.0010185 0.001045 0.001052 0.001052| 0.0010186 0.001045 0.001052 0.001052]
Enthalpy, callhr | -4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06] -4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06| -4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06| -4.03E+06 -3.98E+06 -3.96E+06 -3.94E+06
Density, ¢/m3 1.12E+06 1.09E+06 1.09E+06 1.09E+06f 1.12E+06 1.09E+06 1.09E+06 1.0SE+06| 1.12E+06 1.09E+06 1.09E+06 1.09E+06| 1.12E+06 1.10E+06 1.09E+06 1.09E+06
Vapor fraction
Salid fraction
Organic fraction
Osmotic Pres, at 564.015 613.677 630215 650.159 567.923 617.826 634472 654.602 567.796 617.685 634.327 654.45 565.878 615562 632.136 652.159
Redox Pot, volts
E-Con, t/ohm-cn| 0.181704 0.408573 0.501255 0.600458; 0.182314 0410143 0.503262 0.602976] 0.182298 0.410104 0.503213 0.602915| 0.181787 0.408878 0.501673 0.601011
E-Con, crm2/ohm 338454 78.0637 964644 115538 33.9801 784096 96.9063 116.08 33975 78.3974 96.890% 116.062 33.8475 78.0911 96.5057 115593
Abs Visc, cP 1.94179 0.719344 0.516304 0.329537, 1.83856 0.718057 0.515182 0.328416: 1.83869 0.718117 0.515226 0.328445 1.94071 0.718027 0.515899 0.328893
Rel Visc 2.18003 2.031 183361 1.42046 21764 202737 182962 1.41563 217655 2.02754 182978 1.41575 217881 203011 183217 1.41768|
lonic Strength 59962 599696 5.99685 5.99664 6.00094 6.00094 6.00094  6.00094 6.00142  6.00142  6.00142  6.00142 6.0086  6.00856 6.00856  6.00857
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™ pores, and atmospheric. It would also be interesting at some point to try a closed system (i.e. don’t fix the p

Species units _ Init.PoreWater PERM-2 PERM-3 Infiltration - T
HCOBS- mg/L 200 200 200 216 . 6‘\) J
redox log f -0.7706  -0.7706  -0.7706 / v Mo
Mg++ mg/L 17 16.6 17.4 17&+ W1y W Ly gy ™
Si02(aq) mg/L :
K+ mg/L 3 9 8 N "9 .
Al+++ mg/L
SO4-- mg/L 116 othafol B
Ca++ mg/L 101 106 97 —— T ;\M
Fe++ mg/L 6.40E-08 6.46E-08 6.46E-08 2e4 QJ’ -7 N
Na+ mg/L 61.3 61 62 7¢%, &ﬁi a
Cl- mg/L 117 110 123 SRRV
pH 8.32 8.32 8.31 1)’ |
T= °C 25 25 25 7 +Y. W/W
Reference: 1 1 1(1)
NO3
thuu . —_—
Dv-en

References: '

X W 1)CRWMS M&O, Drift-Scale Coupled Processes (DST and THC Seepage) Models, MDL-NB

ol '
A
\\°Q 'S-HS-000001, Revision 01ICN 01, Las Vegas, NV, Office of Civilian Radioactive Waste Management €
.Jz;;' :
0
I
System, Management and Operating Contractor, 2000. "
n

Lietai Yang

From: Lauren Brownj b wning@gargol.cnwra.swri.edu]
Sent:  Wednesday 3:21 PM
To: Lietai Yang

Subject: waters
Lietai,

This should give you a start, anyway. You might try running these with different fixed values of CO2(g). I'd
suggest fixing the log f CO2 to -3 and -3.5 to start. These are measured CO2 gas pressures in the matrix

CO2(g), but let it be consumed).

L

g7

(Bfﬁ‘\ i\(‘ 9\\«)\\&&/

{)AA1~ . QQAACXLQL
6:) “},._;XC P AR VY PN O SR
Template Recconcile Units LastResult

Help

Lauren Study
J13 Model
Concentrations

Ut leconciled
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Template Reconcile Units LastResult

Help

LAUREN
J13 Mo
Concentrations

Input

0 L"/?.Z/;:» ]

83

Reconcile pH  Help

LAUREN Study
J13 Model
Sample LB PM-2

Template Reconcile Units

LastResult

Help

LAUREN Study e
13 Model
Concentrations -
Input weconciled o
<PgDnx>
Calculate pH Reconcile pH Help —

LAUREN Study
J13 Model
sample LB PM

3
; 2

]




Template

Feconcile

Units

Yalues
Input
101.
8.
17.
61.3

LastResult Help

Anions
CL-1

Input

LAUREN Study
JT3 Model
Concentrations

Calculate pH

Reconcile pH

Help

LAUREN Study
J13 Model
Sample LB INFIL

‘DLF/QSI/GI- 85

S~ wabinkean oll Vo €

Winy YL L
d

Wi 'VMmk&4~fY££vaHLwa1hmr]@ﬁéiwrglj 31, 94; T .

tRU@?wwAUL e wakeos A G Mﬂ%X4%nmwwjbawwmwmwmmww“waw,M/wmw,

File Config

LB mix

e (Optional)

BE Awpur.

Parameters Units

Process

Check Memo Help

LB_MATER Procecg o
LB WATER Mode
Define Mix

!E!E@EE!!EH!'IIII

Mix Equilibrium Calc

T, Vapor Fraction Equilibrium Calculation

Temperature

Vapor Fraction 0.98 molar

Either enter the pressure or pressure drop e s

when specifying a pressure.

Blank pressure defaults to inlet conditions.

Vo) Sedakion Ciou, BRCU 62 Shoum vn Foat LAY

U . ,,4W.e/';( s _l‘._,.,,.wﬂ_

e



86

94‘/1.3 / 0

Fite: Lb_Waters.xls
Pore Waler: Reconciled 04/21/01, Note Book Page 81
Additional: $i02 70.5 mg, AICI3 3.67E-8 molal, 8.92e-7 mg/L for Al

= tnput CO2 = 0.065 {molal) = 73860 (mg)
- =1 Case 2 Input CO2 = 0.02 (molal) = 880 (mg) Caso 3 v :
e Lot bPLEaE o : ? - MGGPCARE 186108 ‘ L sgeraee. A0
s I8_Pors  LB_Pore LB_Pore_<LB_Pora_cLB_Pora_out LB_Pore LB_Pora 1B_Pore LB_Pore_<LB_Pore_(L8_Pora_out _poro L8Pore 18.Pore :GGZZJ L5, Fore_c18.ore-
“Phons. Aquecus  Solid Aqueous Sofid  Vapor Aqueous Sofid  Vapor  Aquecus Soid  Vepor " Aauoous Sod oor 2 -
90 20 90 20 &0 20 i
[aloinpiing 9? 91: 0. 5579|g 0.68715 0.68715 1 1 1 0687288 0.687288 0687288 1 1 1 075:;55; 0.687867 0.687!
o g Lo ey e Conion GAGECS 0200038 110399 DGO 544095
:‘olal molhr 55 5198 8.03E-04 1.10845 0.003347 54.4102 55.4661 6.16E-05 0053779 1.10898 0_00‘3015 54:4095 , | mu.lamy mc.lamy molalty . molalty oty
Flow Uni molaiity . molality molality  molality  molality molality molality molafty mofaliy molatiy  molafity molality bty mollly ollly
o 558087 55,5087 0.999957 56.5087 069272 55.5087 0.9596 55.5087 osareey o 46E,06 v
e 0. 002é2502 331E-07 4.28E-05 0.006064 307E-01 3.06E-08 4.00E-04 0.006064 .OBE o X itos
Fotos ' ’ 298E-29 108E-26 a7eE 1osE2 ssiEz
3.26E-22 2.25E-22 3.26E- . g b
e 23 7.5%E-13 282E-13 1.19E413 .
3.34E-13 282E-13 6.84E-14 . g 4 ottt
oo B8.76E-12 2.04E-14 1.18E-11 1.83E-14 1.98E-11 465E-14 1.99E-11 1.84E-14 3.45E-11 bt
o ) 1.63E-22 1.12E-22 1.63E-22 1.12E-22 K
glchI‘ 3 3.40E-06 3.4DE-06

S03

T A ’ S 8 07E-09 1.636-08
Q::?m ; 174508 228E:05
KHSO4 I 245612 susEt
MGCO3 : 339604 as2ecs
MGH2S104 ) LOSE0 102605

1.43E-05
373E-08

5.08E-06 0.346977

" 32854E-08
Pyvind 9.52E-04

Haco3 _ 255E04
MGOH2 R 8 i : :

NABS042C03
AL2S043.16H20

AL2S043.6H20 R
AL2SO43

ALCL3 6H20

ALNO33.6H20

ALNO33.8H20

ALNO33.8H20

CA2CL20.2H20 4.30E-04 8.18E-04 B.18E-04
CACL2.1H20
CACL2.2H20
CACL2.4H20
CACL2.6H20

CANO32.3H20
CANO32.4H20

CANO32 5.24E-05 5.25E-05
CAS04.2H20
KIALSO4.12H20
KIALSO4

520808 0138578
0.239498 0.138748 ).

KaNASO42 0.001152
KHCO3

KMGCL3.2H20

KNO3

KOH.1H20

KOH.2H20

KOH

MGCL2.2H20

MGCL2.4H20

MGCL2.6H20

'MGOLOH

MGCO3.3H20

MGNO32.2H20

MGNO326HZ0 ‘
MGNO32

MGSO4.1H20

MGSO4 6H20

MGSO47H20

MGSO40H.0.6H20

MGSOAOH 1.206:04
NA2GO3.10H20

NA2CO3.1H20

NA2CO3.7H20

NA2CO3

NA25103.5H20

NAZSIO3.6H20

Naaatog 2 0.002407 0001087 6.20E:04
NA2SQ4.10H20

8.22E-05 8.24E-05

NAALCO30H2
NAALO22 2 §H20
NAALO2 1.84E-06

1.44€-08
1.49E:08 © 80806 181E-06

NAHSO4
o 07718 981,937
?DA;P;'“ 1000.72 0080392 20.1905 0336394 980.277 999919 6.16E-03 1.39841 20.257 0.297414 980769 09.?07"2):: g‘;;g:x 55922%,.3: 220072E5'g2 34.2‘6507 2.34,257
bttt O resos s Yere otass-o.1sEu0n oo sy reer Hrere e sratae B7T2E+06 185188 -136833 749755 -885.231-3.12E406
y - -230.: -74767.9 -1018.35 -3.12E+06 -3.73E406 -17.1 - . - 8 -883. -3, . . y T

S:::{sy 5/?;\‘:?" S0 aoEw0n B76E405 264EA06  418.021 $66F05 271E06 BIBEA2 OTEENS 2SOEN05 41852 SSGENS 271ENS 87843 OTOENS 2 56E 1
Vapor fraction ) 1 \ 1
Solid fraction 1 1
Organic fraction
Osmotic Pres, atm 0333537 887972 0.464512 a1
Redox Pot, volts 0.346839 0.260148 0.374751 ¥ ppthiped 0048384
E-Con, t/ochm-cm 1.98E-03 0.045693 2.26E-03 030;2::; .30.5575 prpsted
E-Con, cm2/ohm-mol 185.074 143.808 75.3094 stes Pvviastd 0.928848
Abs Vise, cP 0315178 0.325141 O'G;z:; 0}30465 S aas o

i 1,00308 1.03477 . X 0.30‘6555556
g?l‘l‘\:llsa;eﬂgﬂl 0.0103817 0.249523 0012315 0.306012 0.012328

1 i !

9.11836
9.13374 0.464931
0.374755 0.303264

\Nﬂ\\

¥ O R

@Y"/LJA/ -8

Fite: Lb_Waters.xls
Permm-2.  Reconciled 04/21/01, Note Book Page 82
Additional: SiO2 66 mg, AICI3 3.67E-8 molal, 9.92e-7 mg/L for Al
Casa 1 Input CO2 = 0 (molal) 0:{mg) Case 2 Input CO2 = 0.02 (molal) = . 880 (mg) Case 3 input CO2 = 0.085 (molal) = 2860 (mg) "
< ;i L 1ogPEe2= 4 482052 o “3.555147. togPCo2=3,072221

Stream LB_PM-2 LB PM-2 LB_PM-2_sLB_PM-2_(LB_PM-2_out LB_PM-2 LB_PM-2 LB_PM-2_iLB_PM-2_(LB_PM-2_out LB_PM-2 L8 _PM-2 LB PM-2 LB _PM-2_(LB_PM-2_iLB_PM-2_out
Phase Aqueous  Solid Aqueous  Solid Vapor Aqueous  Solid Aqueous  Solid Vapor Aqueous  Solid Vapor Aquecus Solid  * Vapor
Temperature, C 25 25 %0 80 90 25 25 : 20 9% % 25 25 25 %0 90 90
Pressure, atm 1 1 0.687334 0.687334 0.887334 1 1 088746 0.68746 0.68746 1 1 1 0688038 0.688038 0.688038
pH 7.24704 7.94064 558174 7.59829 5.37278 7.35799
Total molhr 55.5214 3.23E-04 1.10947 0.003447 54.4113 55.5214 3.10E-08 1.11069 0.003094 54.411 55.4878 266E-08 0.033645 1.11071 0.003106 54.411
Flow Units molality  molality molality  molality  molality molality  molality molality molality * molafity molafity  molality molalily molality melality molality
H20 55.5087 55.5087 0.999952 55,5087 55.5087 0.999595 55.5087 0031772 55.5087 0.998769
COo2 0.002903 3.70E-07 4.79E-05 0.023074 3.11E-08 4.05E-04 0.03546 0.968228 9.44E-06 0.001231
H2504 3.34E-29 2.82E-28 1.16E-28 B.S7E-28
H2 3.26E-22 3.26E-22 2.51E-28 3.25E-22
HCL 3.11E-13 6.16E-14 8.78E-13 7.52E-15 1.07E-13 1.18E-12
HNO3 1.21E-13 4.03E-12 9.38E-15 5.86E-12 8.78E-12 2.06E-14 9.00E-12 4.39E-16  1.53E-11 3.58E-14 s

02 1.63E-22 1.63E-22 1.24E-28 1.63E-22
SicLs 4.43E-06 9.65E-08 5.97E-08

ALOH3 2.40E-09 6.92E-05 7.49E-09 2.40E-09 1 1.57E-08 2.40E-09 1 2.71E-08 ) prme———
KCL 3.66E-09 2.03€-05 3.63E-09 1.87E-05 3.62E-09 1.87E-05
KHSO4 8.10E-12 4.76E-13 2.90E-11 7.70E-13 5.07E-11
MGCO3 2.73E-04 5.89E-07 2.89E-04 4.06E-06 2.89E-04 4.08E-06
MGH2SI04 4.12E-10 1.31E-05 1.88E-13 1.07E-05 7.19E-14 3.54E-06

NAHCO3 287606 T R ABE08 ) 342608 8.00E-06

1.40E-05
NAHSIO3 3.99E-07 8.31E-04 8.64E-09 3.60E-04

2.07E-04

CAH2SI04 4.06E-08 R 477607 157E-07

1.08E-04 0.999931 5.09E-06 0.418707 i ) .41E—04 5.05E-06 0.645183 2.40E-04

5,05E-06 0.644249

CAOH2 9.60E-04
H2C03

MGOH2 0.155833 4.62E-04 2.66E-04

NASS042C03 4.42E-04 2.60E-05 4.42E-04 1.08E-04 4.42E-04 1.89E-04 et
AL2S043,18H20

AL28043.6H20

Al2S043

ALCL3.6H20

ALNO33.6H20

ALNO33.8H20

ALNO33.9H20

ALOOH

CA2CL20.2H20 B.04E-04 9.74E-04
CACL2.1H20

CACL2.2H20

CACL2.4H20

CACL2.6H20

9.75E-04

CANO32.3H20 T
CANO32.4H20

CANO32 2.42E-05 2.42E-05 2.42E-05

CASO4.2H20 0206002 0.098438 0.096467

K1ALSO4.12H20 [EES—
KIALSO4

K2C03.1.5H20

K3NASO42 0.000791
KHGO3

KMGCL3.2H20

KNO3

KOH.1H20

KOH.2H20

KOH

MGCL2.2H20

MGCL2.4H20

MGCL2.8H20 =

MGCLOH
MGCO3.3H20
MGNQ32.2H20 (ST
MGNO32 6H20

MGNO32

MGS04.1H20

MGSO4.8H20

MGS04.7H20 s
MGSO40H.0.56H20

MGSO40H 1.43E-04 1.33E-04 1.33E-04

NA2CO3.10H20

NA2CO3.1H20

NA2CO3.7H20

NA2CO3

NA2SIO3 5H20

NA28103.6H20

NA2SI03.9H20

NA2SI03 0.002424

0.001132 6.51E-04 -
NA2S04.10H20

NAALCO30H2
NAALO2225H20  5.99E-09 1.62E-09

3.85E-09
NAALOZ 1.83E-08 1.82E-06

1.81E-06

NAHSO4
NAOH.1H20
NAOH

Total g/hr 1000.82 0.032278 20.2009 0.343462 880.304 1001.37 2.42E-08 20.2645 0.299922 980.803 1001.08 2.07E-06 1.45282 20.264 0.300208 981.971
Volume, m3hr 0.001003 1.19E-08 207E-05 1.34E-07 2.34446 0.001004 9.92E-13 207E-05 1.16E-07 234402 0.001003 B8.49E-13 8.1SE-04 2.07E-05 1.16E07 2.34205
Enthalpy, cal/hr -3.79E406 -92.8745 -748332 -1035.67 -3.12E406 -3.79E+06 -0.009597 -75028.3 -889.071 -3.12E+06 -3.79E+06 -0.008215 -3125.92 -75026.3  -890.45 -3.12E+08
Density, g/m3 9.97E+05 2.71E+08 9.76E+05 2.56E+06 418.136 9.98E405 2.44E+06 9.77E+05 259E+06 418.428 9.98E+05 244E+08 1774.39 977E+05 2.59E+06 419.279
Vapor fraction 1 1 1 1
Solid fraction 1 1 1 1 1 1

Qrganic fraction

Osmotic Pres, atm 0.308679 8.46119 0.808665 8.74496
Redox Pol, volts 0.385671 0.259826 0.484191 0.284496
E-Con, 1/ohm-em 8.80E-04 0.043707 9.31E-04 0.04767 9.31E-04 0.047688 e
E-Con, cm2/ohm-mol  77.6969 131.124 29.8003 36.7414 12.2432 13.7662

Abs Vise, cP 0.8939%8 0.324818 0.894302 0.328721 0.894302 0.328741

Rel Visc 1.00364 1.03374 1.00402 1.04818 1.00402 1.04822 \
lonle Strength 0,01227 0.239899 0.013169 0.268902 0.013171 0.298805

|

1.11085 8.73
0.498511 . 0.301811

s % \/(/\/ b\/
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File: Lb_Waters.xls )
Perm-3:  Reconciled 04/21/01, Note Baok Page 83

Additional: Si02 75 mg, AICI3 3.67E-8 molal, 9.928-7 mg/L for Al .
0 (molal) = 0'{mg) Case 2

Fite: Lb_Waters.xis
Infiltration: Reconciled 04/21/01, Note Baok Page 84
Additional: Si02 70.5 mg, AICI3 9.78E-9 molal, 2.64e-8 mg/l. for Al

Input CO2 = 0.065 {molal) = 2860 (mg)

e case 1 Input CO2 = Input CO2 = 0.02 (molal) = 880(mg)  Case3 Input CO2 = 0.065 (molal) = 73840 (mg) . Case 1 Input CO2 = °](;"g‘:,'22=_ ) | G Input CO2= . 002 ,(;“9‘;?;'1),2’: el Cosed GPCeze 5001

. : . : logPCo2=" -4.569272 IgPCo2= 3565348 . ! PCo2: 3075684 ] ! 021 4.5 ' 3 - 02 1 29:50129 ¢ ; : i Lo

Stroam LB_PM_3 LB_PM_3 LB_PM_3_LB_PM_3_LB_PM_3_out LB_PM 3 LB.PM 3 LB_PM_3_LB_PM_3_L8_PM_3_out LB_PM_3 LB_PM_3 LB_PM_3 LB_PM_3_LB_PM_3_LB.PM 3.out Stream LB infil  LB_tnfil LB-In 0L L8 in 0, LB.in ot I/-:ngﬂs LB It II\Z 0Ll ‘LI:;:;m_oun ;zal;vgs w8 ;:)nrm kiagggmgﬁdn ot \L’a;o’ _out

Phase Aqueous  Solid Aqueous  Solid Vapor Agqueous  Salid Aqueous Solid  Vapor Aqueous Sofid  Vapor  Aqueous Sofid  Vapor $"ﬂs° e G ““”‘”"zs Solid 2 "q“‘*"“go D % 2 %0 % 0 p 25 25 %0 % %

Tamperalyrs, G s = ° © «° ® = % ot bt = = —— Praseurs, aim 1 1 0887132 0687132 0687132 1 1 0887271 0.687271 0.687271 1 1 1 068785 068785 068785 -
e Pressure, aim 1 ' 068698 068598 068698 1 i 0687125 0687125 0687125 1 1 1+ 0687703 0887703 0687703 . rassuro, o151 ey 551681 5767 5.30746 7.83443

L Tses67 7.93384 5.4655 786561 525815 78219 Fotal motr 555207 2.50E-04 110928 0003338  54.4106 555207 9.71E07 111034 0003014 54.4103 554871 9.84E-07 0033622 111036 0003025 54.4103

Totat mothr 555203 1.965-04 110917 0003278  54.4101 555203 292608 1.11013 0002968  54.4099 554866 207E08 0033518 111014 0002079 54.4089 Toal ot i ety oty ety motaity molaity | meiaiiy molalty  molakty  molaity molaly molality molaliy molalty molality  molafty

Flow Units. motafity  molality molality  molafity  molafity mofality  molality molality  molality  molality molality ~ molality molality molality molality  molality H20 55.5087 55.5087 0.999957 555087 55.5087 0.9998 55,5087 0031772 555087 0.998775 e
J— Heo 55.5087 55.5087 099991 55.5087 58.5087 0999604 ©5.5087 Sogirra | 355087 0.998778 ——— coz 0.002503 320807 4.26E.05 0.022841 3.06E06 4.00E-04 0.035049 0968228 9.40E-06 0.001225 e

coz 0.00224 303E-07 3.92E05 0022354 3.09E-06 3.96E-04 0.034767 0968228 9.35E-06 0001222 12504 : 297629 2.78E28 1.65E-26 8.53E-28

H2804 273€20 2.76E-28 2.18E-28 851628 H2 3.28E-22 326E-22 251E-28 326622

H2 326622 3.26E-22 251628 3.26E-22 HoL 339613 6.95E-14 766E13 9.39E-15 1.21E-13 1.34E-12

HeL 3.53E-13 7.426-14 8.19E13 110E-14  1.30E-13 143812 HNO3 224E-12 879612 205612 1.40E-11 1.99E-11 4.68€-14 227611 111E15 3.48E-11 BA7EA4 e
S HNO3 3.04E-13 134611 314E-14 243611 343811 7.38E-14 393611 1.92E-15 5.49E-11 129€-13 I o5 1 eaE.22 1.636-22 124628 1.63E-22

o2 163622 163822 124E-28 163622 sicLa 5.59E-06 8.87E-08 5.48E-08

sioLe 6.656-08 8.38E-08 5.17E-08

Nk : IR R i - 240E-09 3.84E-03 8.26E-08 0.000173 8.19E-08 0.000264 8.19E-08 0.000288

I 2.40E09 941E-05 7.50£-09 2 40E-09 T 1.68E-08 2.40E-09 1 2.91E-08 [ 449500 248605 2.31E-05 2.30E-05

KCL 5.26E-09 2.89E-05 5.236-09 B 2.70E-05 . 5.22E-08 2.69E-05 Knsoa BO7E-12 312614 5.47E-11

KHSO4 8.33E-12 8.76E-13 3.38E-11 : 1.426-12 5.96E-11 MECO3 167608 520607 377608 379506

MGCO3 1.448-04 481E-07 155604 3.65E-06 155604 367E-06

MGH2SI04 8.69E-10 1.31E-05 1.34E-13 9.83E-06 3.20E-06 "
NAHCO3 "2.30E-06 177606 T 2.66E06 ) ) 2.67E-06 129E-05
NAHSIO3 6.09E-07 8.24E-04 7.65E-09 4.73E-09 1.93E-04

495606 4,86E-07

4.03E-05 0.999906 5.05E 0.28573 |.09E-D4 ) 5.03E-06 0.511926 1.08E-04 5.03E-06 0.511528

ALCL3 : —
CACH2 9.49E-04
H2C03

MGOH2 0.172573 4.31E-04 | 2.47E-04
NAGS042C03 4.49E-04 2.16E-05 4.49E-04 1.00E-04 4.49E-04 1.76E-04

AL25043.16H20

AL2S043.6H20

AL25043

ALCL3.6H20

ALNO33.6H20 u—
ALNO33.8H20

ALNO33.9H20

ALOOH

CA2CL20.2H20 6.11E-04 7A7E-04 7.19E-04

CACL2.1H20 frovemmrme
CACL2.2H20

CACL2.4H20

CACL2.6H20

CANO32.3H20 r——
CANOS2.4H20

CANO32 8.07E-05 B.07E-05 8.07E-05

CASO4.2H20 0.264676 0.169276 0.1867137
K1ALSO4.12H20

K1ALSO4

K2€03.1.5H20

K3NASO42 0.001528
KMGCL3.2H20
KNO3

KOH.1H20 oo
KOH.2H20

KOH

MGCL2.2H20

MGCL2.4H20

MGCL2.6H20 e
MGCLOH - R

MGCO3.3H20

MGNO32.2H20

MGNO32.6H20 -
MGNO32

MGS04.1H20

MGSO04.6H20

MGS04.7H20

MGSO4OH.0.5H20

MGS040H 2.15E-04 2.08E-04 2.08E-04
NA2C03.10H20

NA2CO3.1H20

NA2CO3.7H20

NA2CO3

NA2SI03.5H20

NA2SI03.6H20

NA2SI03.5H20

NA2SIO3 0.0024 0.001053 8.01E-04 -
NA2S04.10H20

NAALCO30H2
NAALO22 2 5H20 7.91E09 2.55E-09 6.79E-09
NAALO2 1.83E-06 1.82E-08 1.81E-06 e

NAHSO4

NAOH.1H20

NAOH

Total ghr 1000.7¢ 0.019644 20.2124 0.330699 980.27

1001.33 2.28E-08 20,2662 0.295456 980.771 100105 1.61E-08 145177 20.2656 0.295776 981.938
Volume, m3hr 0.001003 . 7.25E-09 207E-05 1.31E07 2.34562 0.001004 9.33E-13 207E-05 1.15E-07 2.34512 0.001003 6.81E-13 8.18E-04 2.07E-05 1.16E07 2.34315
Enthalpy, calfhr -3.79E+06 -56.5226 -74822.8 -1005.24 -3.12E408 -3.78E+06 -0.009024 -74988.9 -880.473 -3.12E+06 -3.79E+06 -0.006396 -3123.44 -74986. -881.916 -3.12E+06
Density, g/m3 9.97E+05 2.71E+08 9.76E+05 252E+08 417.914 9.98E+05 2.44E+06 9.78E+05 2.56E+08 418.217 9.98E+05 244E+06 1774.39 9.78E+05 256E+06 419.068
Vapor fraction 1 1 1 1
Solid fraction 1 1 1 1 1 1

Organic fraction

Osmotic Pres, atm 0.305687 9.26932 0.800989 9.50789 1.1038%1 9.49207

Redox Pot, volts 0.378475 0.260321 0.491068 0.286856 0.50541 0.304412

E-Con, 1/ohm-cm 8.95E-04 0.047604 9.27E-04 0.051065 9.276-04 0.051072

E-Con, cm2/ohm-mol  83.5389 154.91 30.2655 40.1411 12.2899 14.8477

Abs Visc, cP 0.893711 0.325484 0.893923 0.328012 0.893923 0.329026

Rel Vise 1.00338 1.03586 1.0038 1.04709 1.0038 1.04713

lonie Strenath 0.012273 0.26022 0.012827 0.313946 0.01283 0.313758

A\

MGH2SI04 8.21E-10

2.52E-08
5.01E-07

HeCo3

MGOH2

NABSO42C03 4.44E-08
AL28043.16H20
AL25043.8H20

AL28S043

ALCL3.6H20

ALNO33 8H20

ALNO33,8H20

ALNO33.9H20

ALOOH

CA2CL20.2H20 8.88E-04
CACL2.1H20
CACL2.2H20
CACL2.4H20
CACL2.8H20

CANO32.3H20
CANO32.4H20

CANO32 5.24E-05
CAS04.2H20

K1ALSO4,12H20

K1ALSO4

K2C03.1.5H20

K2co3

K2804.1H20

K2s804

K3INASO42
KHCO3
KMGCL3.2H20
KNO3
KOH.1H20
KOH.2H20
KOH
MGCL2.2H20
MGCL2.4H20
MGCL2.6H20

MGCLOH
MGCO3.3H20
MGNO32.2H20
MGNO32.8H20
MGNO32
MGS04.1H20
MGS04.8H20
MGS04.7H20
MGSO40H.0.5H20
MGESO40H 1.87E-04
NA2C03.10H20
NA2CO3.1H20
NA2CO3.7H20
NA2CO3
NAZSIO3.5H20
NA28I03.86H20
NA2SI03.9H20
NA2SIO3
NA2S04.10H20

NAALCO30H2
NAALO22.2 5H20 7.00E-09
NAALOZ

NAHSO4
NAOH.TH20
NAOH

Total g/hr 1000.8 0.025039

Volume, m¥hr
Enthalpy, cathr -3.79E408
Density, g/m3

Vapor fraction

Solid fraction

Organic fraction
Osmotic Pres, atm 0.308089
Redox Pot, volts 0.381841
E-Con, 1/ohm-cm 8.88E-04
E-Gon, cm2/ohm-mot  81.003

Abs Visc, cP 0.89381
Rel Visc 1.00347
lonic Strangth 0.012262

0.001003 9.24E-09

-72.1258

9.97E405 2.71E+08

1

1.91E-08

8.18E-04

0.343875

2.32E:05

0.001122

0.002395

2.01E-05

20.2064
2.07E-05
-74824.8

9.76E+05

8.92187
0.260318
0.045894

144714
0.325192

1.03493
0.250808

0.164707

0.24181

0.33576 980.283
1.32E-07 234512
-1018.45 -3.12E406

2.54E+08  418.009
1
1

8.22E-04

5.24E-05

1.78E-04

2.07E-09

1001.34
0.001004
-3.79E+08

7.58E-05
3.10E-11
-0.30022

9.98E+05 244E+08

0.803335
0.488032
9.28E-04

30,0512
0.894077

1.00377
0.012961

1

1.01E-05

5.04E-08 0.568507

4.48E-04

1.03E-04

0.142503

0.001079
9.11E-08

20.2634 0.297805 980.783
207E05 1.18E-07 2.34464
-75000.3 -884.884 -3.12E+08
9.78E+05 2.58E+06 418.309
1

1

917328
0.286052
0.049533

38.8484

0.32882

1.046847
0.308395

4.44E-04

8.23E-04

5.24E-05

1.78E-04

5.25E-09

1001.08
0.001003
-3.79E406
9.98E405

1.10805
0.502375
9.28E-04

122611
0.894077

1.00377
0.0129684

7.52E-05
3.08E-11
-0.29801
2.44E+08

1

3.30E-08

1.32E-05
1.97E-04

1.57E-07

0.567874

2.56£-04

"4.80E-04

1.45195
8.18E-04
-3123.83
1774.39
1

0.140427

8.176-04

5.21E-08

20,2629 0.298116  981.951
207E-05 1.16E-07 2.34288
-74998.3 -888.319 -J.12E+08
9.78E405 256E+08  419.18
1

1

9.15778
0.303512
0.049545

14.3649
0.328834

1.04852
0.306238




90

DQ’V/'LB/OI

M Spenies v afiwsw

File: Lb_Waters_Main_Species.xls
Case 1 Case 2 Case 3
Phase Aqueous  Solid Vapor Aqueous  Solid Vapor Aqueous  Solid Vapor
Temperature, C 90 2 90, 90 90 90 90 90 90
Pressure, atm * 068715 0.68715 0.68715| 0.687288 0.687288 0.687288| 0.687867 0.687867 0.687867
Flow Units molality i i i i i
Pore Water
H20 55.5087 . X
co2 3.31E-07 4.28E-05] 3.06E-06 4.00E-04{ 9.40E-06 0.001225
cAso4/ 0.004021 0.003989 0.003989 f
MGSO4 6.55E-04 0.004769 0.004792
NANO3~ 0.005269 0.00526 - 0.005256
H2SI03 0.00343 0.003401 0.003402
Si02 0.010514 0.248823 0.010429 0.288313 0.010429  0.29103
KMGCL3 0.006803 ~ 0.010244 0.010236
NA3HS042 0.00424 0.001998 0.001267
CACL2 0.023106 0.01473 0.014648
MGCL2Y” 0.019626 0.019778
NA2SIO3 0.002407 0.001087 6.22E-04
NA2S04 0.004931 0.026629 0.0281
NACL 0.099242 0.066133 0.065883
Perm_2 logPCo2=" 4531147 ] HE T8gPCo2= -3i074218)
H20 55.5087 0.999957| 55.5087 0.9996| 55.5087 0.998775
co2 3.31E-07 4.28E-05| 3.06E-06 4.00E-04] 9.40E-06 0.001225
CASO4 0.004021 0.003989 0.003989
MGSO4 6.55E-04 0.004769 0.004792
NANO3 0.005269 0.00526 0.005256
H23103 0.00343 0.003401 0.003402
Slo02 0.010514 0.248823 0.010429 0.288313 0.010429  0.29103
KMGCL3 0.006803 0.010244 0.010236
NA3HS042 0.00424 0.001998 0.001267
CACL2 0.023106 0.01473 0.014648
MGCL2 0.019626 0.019778
NA2SI03 0.002407 0.001087 6.22E-04
NA2S04 0.004931 0.026629
NACL 0.099242 0.066133
Perm_3 logPCo2= -4560164] : Ll
H20 55.5087 0.999961f 55.5087 0.999604| 55.5087 0.998778
co2 3.03E-07 3.92E-05| 3.03E-06 3.96E-04] 9.36E-06 0.001222
CASO4 0.004016 0.003986 0.003986
MGSO4 6.00E-04 0.004552 0.004574
NANO3 0.008103 0.008093 0.008086
H2S8103 0.003424 0.003396 0.003396
SI02 0.010497 0.277016 0.010414 0.318799 0.010414 0.321335
KMGCL3 0.006952 0.011524 0.011514
NA3HS042 0.004223 0.001934 0.001224
CACL2 0.026033 0.01603 0.01594
MGCL2 0.019404 0.019552
NA2SIO3 0.0024 0.001053 6.01E-04
NA2S04 0.003036 0.024872 0.026294
NACL 0.101354 0.068628
Infiltration L r
H20 55.5087 55.5087 . 55.5087 .
co2 3.29E-07 4.26E-05] 3.06E-06 4.00E-04f 9.40E-06 0.001225
CASO4 0.00402 0.003989 0.003989
MGSO4 6.51E-04 0.004704 0.004727
NANO3 0.005266 0.005259 0.005255
H2S103 0.003429 0.003401 0.003401
slo2 0.010511 0.249636 0.010427 0.288726 0.010427 0.291412
KMGCL3 0.006886 0.010242 0.010233
NA3HS042 0.004254 0.001997 0.001264
CACL2 0.02354 0.014961 0.014876
MGCL2 0.01968 0.019835
NA2SIO3 0.002395 0.001079 6.17E-04
NA2504 0.004723 0.026145 0.02762
NACL 0.099566 0.087085 0.066832

* Pressure slightly different for different water

91

T e col cnlokrons Tu

L hae wsed iold e wolil o A1

Poges 37 = 92

A ﬁ?,axdkm sa Pasr Qs Oves et

wwwwwwwwwwwwwwwwwwwwww ot bbb — ekt




92

Lietai YanL

From:
Sent:
To:

Cc:
Subject:

Attention: M. Rafel

Dear Marshali,

The water containing the following species (measured or calcul
evaporate. In our preliminary calculations using OLlI, tem
40% relative humidity to completely dry this w
molal and the water faction < 0.65). Therefore, we wou . _
components so that we can have a reasonable confidence in using t

In our telephone conversation more than a month ago, you hav
salt data servicing. Can you expand the work and cov
kind of options are there for our system? Would you p
make a decision as which option to take?

Also, we have a deadline of late July for this work.

Lietai Yang [ltyang@gargol.cnwra.swri.edu]
Tuesday, April 24, 2001 10:59 AM

'Support@olisystems.com’ . _
Roberto Pabalan (rpabalan); Lauren Browning (Ibrownmg)}

Water Composition

Thanks
Lietai
Concentration for aqueous solution
|
Major components
Component Molal
NO3- 0.15
Cl- 0.2t0 1.5
SO4-- 0to 0.2
F- 0to0.12
Na+ 11020
K+ 0.011t00.15
Ca ++ 010 0.15
Si02 (aq) 0t0 0.15
Mg++ 01t00.04
CO2, atm 10n2.8 to 105
Li+ 0to 7e-3
Ref. Presentation by E. Hardin, DC VO & / NRC
In-Drift Geochemistry Environment
And NoteBook #430 page 90

ater. Very o

er more s

peratur

-~

ated at about 900C and 1 atm) is what we want to

es need to be as high as 1300C at 1 atm or 850C at
ften, we are outside of the OLI fimits (the ionic strength > 30
Id like OLI to conduct Data Servicing work for the pertinent

he OLI outputs in our analysis.

e given me a verbal estimate on the costto do a three
alts so that we can better simulgte our system? What
lease provide a quote for each of the option so that we can

—  Copnwsl doen puse ¢/

|inputs

log(free CI-)

H20 (mol)

NaCl (mol)

LiCi (mol)

HCI (mol)

PbCI2 (mol)
PB(CH3C02)2 (mol)
PbSO4 (mol)
Total Pb (ppm)

Stream
Phase
Temperature, C
Pressure, atm
pH

Total mol/hr
Flow Units
H20
ACETACID
ACET2
H2804

HCL

803

LIOH
NAACET
PBACET2
PBCL2

PBO

LIACET
OHION
CLION

HION
HPBOZION
HSO4ION
LUHON
LISO4ION
NAION
NASO4ION
ACETATEION
PBACETS3ION
PBACETION
PBCL3ION
PBCL4ION
PBCLION
PBION
PBOHION
SO4ION
PBSO4

NACL

LicL
LI2804.1H20
L2804
LIACET.2H20
LICL.1H20
LICL.2H20
LIOH.1H20
NA2504.10H20
NA2S0O4
NA3HS042
NAACET.3H20
NAHSO4
NAOH.1H20
NAOH
PBHSO42
PBOH2

Total g/hr
Volume, m3/hr

E , cal/hr
Density, g/m3
Vapor fraction
Solid fraction
Organic fraction
Osmotic Pres, atm
Redox Pot, volts
E-Con, 1/ohm-cm
E-Con, cm2/ohm-mol
Abs Visc, cP

Rel Visc

PbAce2
PbCI20

Cl-

PbAce3-
PbAce+
PbCI3-
PbCl4--
PbCH+
Pb++
PbOH+

lonic Strength

Results from ESP V6.2e, April 30, 2001

Pb MW= 207.2 mg (appr. ppn
mM

55.50815 55.50815 55.50815

-3.844664 | -3.8485995 | -3.848814082

55.5 56.5 55.5

1.50E-04 1.50E-04 1.50E-04

0.008 0.008 0.008

1653.5323 1653.532311 1653.532311

T250C T800C T1000C
Aqueous  Aqueous Agueous
25 80
1 1 1
8.51158 5.79003 5.61608
65.56183 556.5166 56.5155
molality . molality molality
56.5087 55.5087 55.5087
1.66E-04 9.40E-04  0.00140563
4.32E-16 6.32E-14 2.08E-13
2.32E-17 2.96E-15 1.14E-14
9.22E-07 1.07E-06 1.17E-06
3.49E-04 8.33E-04 0.00111146
2.87E-09 4.97E-09 6.06E-09
1.91E-07 1.66E-06 2.78E-06
3.74E-08 1.73E-07 2.57E-07
1.43E-04 1.42E-04 1.42E-04
3.46E-07 1.83E-06 2.72E-06
7.76E-12 1.29E-10 2.48E-10
1.49E-04 1.49E-04 1.49€-04
0.0099323  0.0082469 0.00721832
2.72E-04 4.15E-04 5.50E-04
0.0043886 0.00390429  0.00350446
2.00E-13 3.32E-13 4.23E-13
2.28E-17 2.18E-17 2.58E-17
7.02E-06 8.31E-06 8.37E-06
0.0028181 0.00190104  0.00142172
1.66E-04 9.38E-04  0.00140252
1002.46 1002.46 1002.46
0.0010036 0.00102915  0.00104368
-3.79E+06  -3.74E+06 -3.72E+06
9.99E+05 9.74E+05 9.61E+05
0.402713 0.445424 0.452882
8.59E-04 0.00138735 0.00124972
1056.798 171.685 143.491
0.896588 0.356452 0.2834086
1.00659 1.00641 1.00649
0.0131857  0.0107048  0.00933206

o/
EN TN

~

W,

1 100 1600
0.004826255 0.48262548 7.722007722
55.50815 55.509 55.509
-3.847987 | -3.0206064 | -3.024485477
555 55.5 55.5
1.50E-04| 1.00E-03 1.00E-03
0.008 0.008 0.008

1653.532311 1653.44984 1653.449841

T1200C T250C T800C
Aqueous Agqueous  Aqueous
25 80
2 1 1
5.48511 6.5137 5.79293
55.5145 56.5199 55.5183
molality molality molality
55.5087 55.5087 55.5087
0.00192277  1.66E-04 9.36E-04
5.36E-13  4.28E-16 8.27E-14
3.48E-14 1.54E-16 1.95€-14
1.28E-06  6.13E-06 7.14E-06
0.00139568  3.45E-04 8.24E-04
7.23E-09  1.25E-07 2.16E-07
4.32E-06  1.90E-07 1.66E-06
3.69E-07 3.77E-08 1.75E-07
142E-04  9.54E-04 9.45E-04
3.68E-06  3.46E-07 1.82E-06
4.33E-10  7.81E-12 1.30E-10
1.49E-04  9.94E-04 9.93E-04
0.00616983 0.00997328  0.00830005
7.15E-04  2.71E-04 4.13E-04
0.00297384 0.00435497  0.00387139
5.38£-13  5.83E-11 9.62E-11
3.20E-17  4.47E-14 4.24E-14
8.10E-06  4.62E-05 5.46E-05
9.87E-04 0.00281825 0.00190197
0.00191744  1.66E-04 9.34E-04
1002.46 1002.51 1002.51
0.00106094 0.00100359  0.00102916
-3.70E+06 -3.79E+06 -3.74E+06
9.45E+05  9.99E+05 9.74E+05
0.459635 0.42535 0.470514
0.00127016  9.57E-04  0.00160505
141.027 106.671 180.222
0.233459  0.896639 0.356479
1.00632 1.00665 1.00649
0.00801426  0.0140159 0.0115608

T1000C T1200C

Aqueous Aqueous
100 120
1 2
5.61932 5.4886
55.5172 55.5162

molality molality
56.5087 55.5087
0.00139933  0.00191427
2.06E-13 6.32E-13
7.49E-14 2.29E-13
7.81E-06 8.54E-06
0.00109986 0.00138116
2.63E-07 3.12E-07
2.78E-06 4.31E-08
281E-07 3.74E-07
9.45E-04 9.46E-04
2.72E-08 3.67E-06
2.50E-10 4.38E-10
9.92E-04 9.92E-04

Viley Vomedl-Pr- cheypg 1 xLS

2100

10.1351351
55.509 55.509
-3.02469229| -3.02388856
55.5 55.5
1.00E-03 1.00E-03
0.008 0.008

1653.44984 1653.449841

0.0072746  0.00622659
5.49E-04 7.14E-04

0.00347473  0.00294903

1.22E-10 1.55E-10
5.02E-14 6.22E-14
5.49E-05 5.31E-05
0.00142376 9.91E-04
0.00139622 0.00190895

1002.51 1002.51
0.00104369  0.00106095
-3.72E+06  -3.70E+06
9.61E+05 9.45E+05
0.47853 0.486035
0.00151392  0.00158075
159.031 161.273
0.283421 0.233472
1.00655 1.00637

0.0101923  0.00887812

55.5105, 55.5105 55.5105 55.5105
-2.6224133 | -2.62621293 | -2.62641683 | -2.62564581 s~
55.5 55.5 55.5 55.5|
250E-03  2.50E-03  2.50E-03  2.50E-03
0.008 0.008 0.008 0.008

1653.301416 1653.301416 1653.301416 1653.301416

T250C T80oC T1000C T1200C
Agueous Aqueous Aqueous Agqueous
80 100 120 [P ——
1 1 1 2
6.5173 5.79784 5.62481 5.49452
55.5229 55.5213 55.5202 56.5192
molality molality molality molality et
55.5087 55.5087 55.5087 56.5087
1.65E-04 9.20E-04 0.00138864 0.00189985
4.22E-16 6.17E-14 2.03E-13 5.24E-13
3.79E-16  4.79E-14  1.84E-13  5.60E-13 T
1.53E-05 1.78E-05 1.95E-05 2.13E-05
3.39E-04 8.09E-04 0.00108061 0.00135724 TTm——
7.60E-07 1.30E-06 1.67E-06 1.86E-06
1.89E-07 1.65E-06 2.77E-06 4.30E-06
3.82E-08 1.78E-07 2.66E-07 3.82E-07 et
0.00238554 0.00236476 0.00236365 0.00236785
3.44E-07 1.81E-06 2.70E-06 3.65E-06
7.88E-12 1.32E-10 2.55E-10 4.46E-10

0.00248513  0.00248263 0.00248099 0.00247919
0.0100423 0.00838921 0.00736876 0.00632124
2.68E-04 4.11E-04 5.47E-04 7.13E-04
0.00429805  0.0038159 0.00342464 0.00290716
8.84E-10 1.45E-09 1.83E-09 2.32E-09 -
1.72E-12 1.62E-12 1.92E-12 2.37E-12
1.13E-04 1.33E-04 1.34E-04 1.20E-04
0.00281729 0.00190227 0.00142594 9.95E-04
1.64E-04 9.27E-04 0.00138553 0.00189452 S,
1002.6 1002.6 1002.6 1002.6
0.00100362 0.00102919 0.00104372 0.00106097
-3.79E+06  -3.74E+06  -3.72E+06  -3.70E+06
9.99E+05 9.74E+05 9.61E+05 9.45E+05
0.470307 0.521914 0.532154 0.642277
0.00112722  0.00198562 0.00197524 0.00212226
107.742 191.624 180.39 189.399
0.896737 0.356534 0.283457 0.233502
1.00676 1.00664 1.00667 1.0065
0.0155132  0.0130672  0.0117053 0.010397
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55.514
-2.24167791
56.5
6.00E-03

1652.971679 1652.971679 1652.971679 1652.971679 1652.576168 1652.576168 1652.576168 1652.5761

1

6.52519

55.5299
molality

55.5087

1.62E-04

4.10E-16

8.84E-16

3.63E-05
3.26E-04
4.11E-06
1.88E-07

3.93E-08
0.00573221
3.42E-07
8.05E-12

0.00596461

0.0101893
2.62E-04
0.0041755
1.15E-08
5.49E-11
2.61E-04
0.00281045
1.62E-04

1002.8
0.00100367
-3.79E+06
9.99E+05

0.591689

0.00151937
108.925
0.896983
1.00703
0.0189942

|

55.514,
-2.24531613
55,

6.00E-03
0.008

T800C
Aqueous
80
1
5.80853
55.5283
molality
55.5087
9.13E-04
5.97E-14

1.11E-13

4.25E-05
7.79E-04
6.92E-06
1.64E-06

1.85E-07
0.00568439
1.79E-06
1.36E-10

0.00595857

0.00857838
4.05E-04
0.00369698
1.85E-08
5.14E-11
3.03E-04
0.0018981

9.12E-04

1002.8
0.00102925
-3.74E+06
9.74E+05

0.663697

0.00285785
207.7
0.356674
1.00704
0.0165659

|

55.514 55.514

-2.24552094 | -2.2448221
55.5 55.5
6.00E-03 6.00E-03
0.008 0.008

T1000C T1200C
Aqueous Aqueous

100 120
1 2
5.63669 5.50736
56.5272 55.5262

molality motality
56.5087 55,5087
0.00136542  0.00186848
1.97€-13 5.07E-13
4.22E-13 1.28E-12
4.65E-05 5.09E-05
0.00104034  0.00130765
8.31E-06 9.75E-06
2.75E-06 4.27E-08
2.77€-07 4.01E-07
0.00568171  0.00569086
2.67E-06 3.60E-06
2.64E-10 4.66E-10
0.00595461  0.00595029
0.00756793  0.00652081
5.42E-04 7.10E-04
0.00331745 0.00281738
2.33E-08 2.92E-08
6.04E-11 7.42E-11
3.03E-04 2.91E-04
0.00142593 9.99E-04
0.0013623  0.00186313
1002.8 1002.8
0.00104378  0.00106102
-3.72E+06  -3.70E+08
9.61E+05 9.45E+05
0.681658 0.699989
0.00303123  0.00336031
212.159 232.042
0.283563 0.233593
1.00705 1.0069
0.0152175  0.0139207

55.518
-2.01931139
555
1.00E-02

T250C
Aqueous
25

1
6.53348
§5.5379

molality
55.5087

1.59E-04
3.97E-16

1.43E-15

6.01E-05
3.13E-04
1.07E-05
1.86E-07

4.05E-08
0.00956508
3.38E-07
8.23E-12

0.00994151

0.0103385
2.56E-04
0.00404944
4.98E-08
4.08E-10
4.15E-04
0.00279706
1.59E-04

1003.04
0.00100374
-3.79E+06
9.99E+05

0.746739

0.00195976
109.283
0.897279
1.00736
0.0229568

55.518 55.518

-2.02279969 | -2.0230112
55.5 55.5
1.00E-02 1.00E-02
0.008 0.008

T800C T1000C

Aqueous Agqueous
80 100
1 1
5.81964 5.64902
55.5363 55.5353

molality molality
55.5087 55.5087
8.97E-04 0.00134121
5.77E-14 1.90E-13
1.78E-13 6.75E-13
7.04E-05 7.71E-05
7.48E-04  0.00100015
1.77€-05 2.11E-05
1.63E-06 2.74E-06
1.92E-07 2.90E-07
0.00948856 000948394
1.77E-06 2.63E-06
1.41E-10 2.75E-10
0.00993134 000992467
0.00876975  0.00776914
3.98E-04 5.36E-04
0.00357527  0.00320787
7.93E-08 9.88E-08
3.78E-10 4.42E-10
4.77E-04 4.75E-04

0.00188783  0.00142032
8.95E-04 0.00133806

1003.04 1003.04
0.00102932  0.00104385
-3.74E+06  -3.72E+06
9.74E+05 9.61E+05
0.845622 0.873428
0.00383421  0.00421174
217.334 232,652
0.356846 0.2837
1.00752 1.00754
0.0205447  0.0192095

55.518
-2.02238247
55.5
1.00E-02

0.008

T1200C
Aqueous
120
2
5.52069
56.5343
molality
55.5087
0.00183568
4.90E-13

2.04E-12

8.44E-05
0.00125851
2.46E-05
4.25E-06

4.20E-07
0.00949768
3.54E-06
4.86E-10

0.00991744

0.00672219
7.06E-04
0.00272538
1.23€-07
5.41E-10
4.55E-04
9.98E-04
0.0018303

1003.04
0.00106108
-3.70E+06
9.45E+05

0.901401

0.00474246
260.181
0.233711
1.0074
0.0179241

55.533
990097
55.5
<2.50E-02

-1

T250C
Agqueous

25

1

6.55996

55.5677
molality

55.5087

1.51E-04

3.57E-16

3.26E-15

1.47E-04
2.75E-04
5.43E-05
1.81E-07

4.43E-08
0.0239938
3.27E-07
8.80E-12

0.0248575

0.0107813
2.36E-04
0.00366398
6.38E-07
1.41E-08
9.00E-04
0.00272003
1.51E-04

1003.91
0.00100399
-3.80E+06
1.00E+06

1.3861

0.00356306
108.403
0.898428
1.00865
0.0377322

o 55.568, 55.568, 55.608’ 55.608 55.608 55.608
{ ’ -1 I - - : I 3 ’ 3 55758 55.758 55.758 55.758 56.108 y o o
’ 24043515&; 12402152502 1:014253421 101642242 | -1.01672427 | 1. 0165900 -0.81351174] -0.61476205 | -0.61505725 -0.61516291| -0.2318807 56108’ -0231?:;)'111018 , 0.23 1536'108, s
‘ 6.00E-02  6.00E-02 10055%5 106256;5 10055‘5 55 55. 55, 55.5 55.5 55.5 T ess 105651? '0'23181555?2
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162299808 | -1.62323606 | -1.62279305 | 123758404 | 12401479 j e
55.5 55.5 56.5 555 55.5 ;
250E-02  250E-02  2.50E-02| 6.00E-02  6.00E.02 0.008 0.008 0.008 0.008 0.008 0.008 0
— - - . 008 0.008 0.008 0.008 0.008 0008 g
- . . 00E-03  8.00E-03  g.0pE-03
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