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Initial Scientific Notebook Entry for Corrosion Resistant Material
Potentiostatic and Potentiodynamic Tests.

Title: Potentiaostatic tests, polarization tests, crevice repassivation tests,
passive current density tests, critical pitting temperature tests, critical
repassivation temperature tests.

Test Performed by: Kuang-Tsan Kenneth Chiang , Darreil Dunn ,Bn-m\c.M\,)

Objective: Study the effect of Nitrate [NO;'] to Chloride [C]] concentration
ratio on corrosion resistance of candidate materials.

Equipment: EG&G Versastat Serial Number 20104. EG&G Model 352
corrosion software. NEC 586 computer. Keithley Electrometer Model 614
SN 55538 or equivalent. ASTM G-5 Polarization Cell. Large 2 L glass cells
with Teflon tops. Electrochemical Impedance Spectroscopy system
including Solaritron 1260 FRA and Solaritron 1287 Potentiostat. ESC 440
multichannel potentiostats with National Instruments Labview data
acquisition software or Strawberry Tree data acqusition software.

Materials: Alloy C-22

Specimen Specifications: Cylindrical CPP specimens 1.195”x.250” and
Crevice repassivation specimens with Teflon crevice washers attached to

surface.

Measurement Parameters: Current and Potential as described in TOP-008.
Temperature of solution £2°C.

Required Level of Accuracy: Potentials £5mV. Current less than 0.1
microamp.

Uncertainty and Source of Error: Current density calculated as current
divided by sample area. Actual current density of corroding areas is not
determined. Resolution limit of data acquisition systems may limit accuracy
of passive current density measurements.

(‘JC/Q«T{/ (5 /2/83



Yucca Mountain
pore, perched, & ground waters
Plot Ccvaovr»'nj S v Ca*'
Covmpst i wn
O vhir Yicca 0wl
walu &M@’ﬁi"}’"ww .

0.0

1.0

"HCO,

Pink — Yucca Mountain unsaturated zone porewater compositions
Green — Yucca Mountain perched and saturated zone water compositions
Grey circle — Simulated Concentrated Water (DOE corrosion experiments)

Jource s Robert Pabpdpen -

Refonsrce _UCRL-ID. 32284

_ Formulat fov paacl Yhale -p 0f Sondeted  Covcendailed Waker |
’J:‘ta)k Tonic Coafent A AL Solutrm

) Gﬂ? Glowsk: . Apad w147

K e

-1~03



1.0 PURPOSE

This procedure describes the formulation and make-up of Simulated Concentrated Water (SCW), a high-ionic-
content water to be used for Activity E-20-50 “Long-Term Corrosion Studies.” This water has an ionic content
which is nominally a factor of a thousand higher than that of “representative” waters at or near Yucca Mountain.
“Representative” waters were chosen as J-13 well water [Harrar, 1990] and “perched” water at Yucca Mountain
[Glassley, 1996} (see Table 1). J-13 well water is obtained from ground water that is in contact with the Topopah
Spring tuff, which is the repository horizon rock. The “perched” water is located in the Topopah Spring tuff, but
below the repository horizon and above the water table. A nominal thousand times higher ionic content was
chosen to simulate the water that would result from the wetting of salts which have been previously deposited on

a container surface.

The expected composition of the SCW is given in Table 1. It is anticipated that the actual compaosition of test
solutions will be within £ 20% of these values. The changes in the corrosive properties of the test solutions will be
acceptable within these values. In addition similar type materialg are tested in the same test vessel, so minor

vessel to vessel variation of solution composition is of limited significance.

Both of the “representative” waters have similar forrosive characteristics. The solution pH's and the concentra-

tions of the aggressive anions (CI', F’, and SO4

) are essentially equivalent from a corrosion stand point.

This aqueous solution is one of the four aqueous test solutions to be used in the activity. The other aqueous

solutions included a Simulated Dilute Water (SDW), a simulated acidic concentrated water (SAW), and a simu-

lated basic concentrated water (SBW).

This TIP documents the chemical reagents, reactant air, and the procedures used to make-up the aqueous
solution for Activity E-20-50. More than 12,000 liters (3,170 galions) of Simulated Concentrated Water solution

are required for the test vessels for implementation of the full test matrix of the activity plan.

2.0 SCOPE

This procedure applies to the Simulated Concentrated Water solution, one of the aqueous solutions that are to be

used in the test vessels for Activity E-20-50 “Long-Termmn Corrosion Studies.”
3.0 RESPONSIBILITIES
The Principal Investigator (Pl) or designee is responsible for:

- the conduct of the activities and methods described in this procedure, and
- maintaining laboratory scientific notebooks.

The Task Area Leader (TAL) is responsible for:

- ensuring that the requirements of this procedure are implemented,

- ensuring that personnel conducting the work are qualified and are trained to this procedure,
- verifying that this procedure meets the objectives of the Scientific Investigation Plan (SIP) “Metal
Barrier Selection and Testing” (SIP-CM-01, Rev.3, WBS # 1.2.2.5.1) and Activity E-20-50 “Long-

Term Corrosion Studies”, and
- ensuring approval of this procedure.

The YMP Quality Assurance Manager (QA Manager) is responsible for:

- monitoring the work to assure proper implementation of this procedure, and
- assuring its continued effectiveness.

Simudaded Concentraded Walder (SCw)
StndoLed Pitede (ofec (§DW)

é d. M‘,’
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The Simulated Concentrated Water (SCW) has a ionic composition that is nominally a factor of a thousand higher

4.0 COMPOSITION OF SCW AND REACTANT AIR

4.1 Aqueous Solution Composition

than that of “representative” water of Yucca Mountain. “Representative” walers Wéfe chosen J-13 wall water

(Harrar, 1990] and “perched” water at Yucca Mountain (Glassley, 1996]. J-13 well water is obtained from ground
water that is in contact with the Topopah Spring tuff, which is the repository horizon rock. The “perched” water is

located in the Topopah Spring tuff, but below the repository horizon and above the water table. The thousand

times higher ionic content was chosen to simulate the water that may result from wetting of salts and minerals that

" have been deposited on the container surfaces.

-~ The composition of J-13 well water and the “perched” water are given in Table 1. Only ions with concentration
greater than 0.5 ppm are included in tgis table. Minor constituents have been detected in J-13 well water; these

. include Li, B, Al, Mn, Fe, Sr, and PO4" ions. These constituents have been reported in the 10-100 ugliter
concentration. The most consistently determined minor constituents are Li and B at mean (several studies)

concentrations of 48 and 134 pg/liter, respectively. The minor constituents are not explicitly included in the SCW.
~ However, the reagent chemicals have some impurites, which may include the above noted impurities. The minor
constituents at the reported concentrations are not expected to significantly effect the corrosion of th

—- test specimens.
’\_—_’_‘

it is worth noting the differences in the “representative” waters. In terms of the calcium and bicarbonate concen-
trations, the “perched” water is higher in both of these constituents, and has a higher PH; these both are probably

due to contact with calcium carbonate (CaCO3) minerals. The concentrations of Na ¥, K*, F°, and NO3 ~are

~ slightly higher in J-13 well water. .

Table 1.

Compositions of “representative” Yucca Mountain waters J-13 well water and “perched” water, and
-~ the eslimated composition of the simulated concentrated water.

Constituent J-13 “Perched” Simulated Concentrated

(mg/) {mg”) Water (estimated)
(mg/)

Na 45.80 36 40,900

Si 28.5 37 27 (60C); 49 (90C)

Ca 13.0 25 <1

K 5.04 1.7 3,400

Mg 2.01 2.2 <t

F’ 2.18 0.7 1,400

ci’ 7.14 6.3 6,700

NO3~ 8.78 4 6.400

S04% 18.4 15 16,700

HCO3"~ 128.9 147 70,000

CaCOgj — — 47,500 (precipitate)

MgCO3 7.300 (precipitate)

pH 7.41 8.1

[[-031-03



The following paragraphs explain the reasoning used to arrive at the composition and formulation of the SCW.
The silica content is based on solubility of a- cristobalite which is believed to be the dominant soluble silica phase
of Yucca Mountain rock at 60 and 90°C [Wolery, 1983; Knauss, 1987]. Silica may be added to the solution by
dissolution of sodium silicate. The salts, in general, are concentrated by a factor of a thousand over an “average”
of the “representative” Yucca Mountain waters. The exceptions are calcium (Ca *), magnesium (Mg "), and
bicarbonate (HCO;), which are all at lower concentration,

Previous studies have indicated that extensive concentrating of water with relative ionic concentrations like those
of the “representative” water (high bicarbonate) results in the precipitation of calcium and magnesium carbonates
and silica-base minerals [Drever, 1982). Calcite (CaCOg) will precipitate first, with some magnesite (MgCQO,)-co-
precipitating in the calcite. The remaining magnesium will precipitate in silica-based minerals.

Simulations of concentrating the “representative” waters were run using the computer program “Geochemist’s
Workbend, Release 2.2" [Bethke, 1994]. The results generated were in agreement with the qualitative predictions
based on the general solution composition. All of the calcium and magnesium was effectively precipitated during
concentrating of the solution; a few ppm of each remained in solution.

The estimated composition of the SCW is given in Table 1. It is expected that the actual composition of test
solutions will be within + 20% of these values. The changes in the corrosive properties of the test solutions within
these values will not be significant. In addition similar type materials are tested in the same test vessel, so minor
vessel-to-vessel variation of solution composition is of limited significance.

4.2 Reactant Air

Reactant air is compressed building air which has been purified to remove hydrocarbons and water. Air will be
purified by flowing through a Whatman Zero Air Generator (see Section 6.0). Nominal flow rates through each
test vessel will be 200 mi/min. Air will exit through a condenser to remove water; this greatly reduces the amount
of water loss from the test vessels.

Reactant air serves two purposes: 1) it keeps the oxygen content of the vessels constant, and 2) the slightly
pressurized test vessel will keep the potentially contaminated room air out of the test vessels.

5.0 REAGENTS AND FORMULATION

5.1 Reagent Chemicals

In order to obtain the solution composition given in Table 1, various combinations of chemicals can be used. A
spreadsheet has been developed which calculates the composition of a solution based on the added chemicals.
Copies of typical outputs of the @sheets are shown in Appendix A for 60 and 90°C solutions; the amount
of silica changes with temperature. Many of the chemicals listed in the spreadsheet are not used in this
paricular example. The inclusion of numerous chemicals in the spreadsheet allows the user the freedom to
choose the needed chemicals based on availability, cost, and personal preference.

The algorithm to arrive at reagent concentrations was a trial and error method. The quantities of reagents re-
quired was estimated, and the spreadsheet calculated the total ionic content of the theoretical solution. lteration
was continued until an acceptable match was achieved.

A few guidelines were used in choosing the reagents. The choices for bicarbonate ions were NaHCO3 or
KHCOg3, since these are the common commercial source of bicarbonate. The use of potentially hazardous
materials such as HF, MgF2, and CaF2 was avoided. The more soluble salts (minerals) were chosen, for
example, magnesium sulfate was chosen over the less soluble carbonate and nitrate salts.
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Also solution silica will be obtained by the addition of sodium silicate. (Calculations showed that dissolution of
solid silica phases would take extended periods of time (>1000 days) in order for sufficient amounts of silica to
dissolve.) Note using sodium silicate will resuilt in slightly elevated sodium concentrations.

Using sodium silicate will resuit in the formation of hydroxyls equal to the number of moles of sodium atoms
added. In order to neutralize the hydroxyls, an equal number of moles of acid (hydrochloric, nitric, or

~ sulfuric) will be added.

* Since a large percentage of both the caicium and magnesium will form carbonate precipitates, it was not neces-

sary to add soluble salts of these ions to the level of the concentrating. However excess of these ions will be

- added such that precipitates of calcite and magnesite will form.

_ A word of caution in using the spreadsheet: the calculations assume that the chemicals dissolve completely and

may therefore over estirmate the composition of some species. The user must therefore be aware of potential
solubility problems. A listing of the solubilities of various chemical is shown in Appendix B.
B I T R

A typical example of chemicals used to make-up of the aqueous solution are listed in Table 2 along with the
quantities required per 1000 | of solution.
—

. Table 2. An example of the reagents and quantites required per 1000 liters of simulated agueous solution.

Reagent Quantity @ 60°C Qualtity @ 90°C
(gms / 1000 liters) (gms /1000 liters)
NaHCO, . 128,450.0 128,297.0
NaF 3,182.6 3,182.6
Na,SO, 12,236.4 12,254.5
NaySiOz*5H,0 204.0 370.0
MgSO7H,0 21,392.0 21,392.0
CaCl,*2H,0 7,598.0 7,598.0
Ca(NO;),#4H,0 12,168.5 12,168.5
HCI 3.73 70.1
KCl 6,417.8 6,282.0
KHCO, 104 192.5
CaCO;, 37,1173 37,1173
H,S0, 89.3 76.79




The chemicals and the quantities used in making up the test solutions will be listed in the Scientific Notebook or
electronic media.

52 Purified Water

The make up of the test solutions requires large quantities of low ionic content water is required. The use of LLNL
de-ionized water is acceptable. This water has an ionic content typically less than 1 ppm. This is less than
0.001% of theionic content due to the added chemicals. The source of the water used in testing will be recorded
in the scientific notebook.

53 Reactant Gas

The reactant air will be purified before entering the test vessels.

6.0 EQUIPMENT

A balance that can measure to 0.1 grams is acceptable for make-up of the test solutions. An acceptable balance

1S:

Mettler Balance Model # AT200
Serial Number 1114463500

Mettler Balance Model # PC16
Serial Number A51361

" An air purifier for cleaning the building'compressed air is required. The following unit or equivalent is acceptable:

Whatmann Type 76-818NA Zero Air Generator
Unit Serial Number 768180065B
Tower Module Serial Number 76811-10116B

This air purifier removes hydrocarbon to 0.1 ppm.

-
(70 PROCEDURE

The following procedure will be followed in making-up of the Simulated Concentrated Water solutions for the test

- vessels:
1)
2)
3)

4)

Purified water is emplaced in the cleaned vessel; the liquid level is slightly less than the required
depth for testing. (Need to account for rise in water level due to the specimens and racks, and the
density decrease due to raising the water temperature to the test temperature.)

The amount of purified water added to the test vessels is estimated.

The required amounts of reagent chemicals is determined and entered in the scientific notebook or
electronic media.

The purified water is heated to a nominal temperature of 40°C. This will accelerate reactions that
occur in solution.

The water will be stirred. The stirrer mounted on the vessel is sufficient.

1/~3~03
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6) Add chemicals to water. No particular order is required for chemical additions except that
sulfuric acid will be the last chemical added to the test vessel.

7)  Concentrated sulfuric acid shall be diluted 500-1000 times the required volume using deion-
ized water and then added to the test vessel.

8) The vessel is sealed and brought to testing temperature for at least 24 hours.
9) The specimen racks are inserted into test vessel.

10) A sample of the test solution is withdrawn for analysis approximately a day after the level of
water reaches the normal operation set point.

Note: The liquid level in the test vessels will self-adjust to the required level. If the liquid level is low, the liquid
level control system will add purified water. [f the liquid level is high, water removal by the air purge will occur;
this may be slow but it will occur. It is preferred to add water rather than to remove water, since the control
system shuts down the heaters when the liquid level is above a certain height.

8.0 QA RECORDS

Any data that is pertinent to this TIP shall be entered into the Scientific Notebook or electronic media for Activity
E-20-50. This shall include, but is not be limited to the chemical used lot # manufacturer supplied analysis, and

actual reagent chemical amounts used for make-up.
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gms/ [ l |
Compound MolWt. [1000 1 [K Na Mg Ca a F HCO3 co3 S04 %Noa Si03  |H
NaCl 58.44 0.0 0.0 0.0 [ |
NaOH 40.00 0.0 0.0
NaHCO3 84.01] 128450.0 35152.3 93297.7
Na2C03 105.99 0.0 0.0 0.0
Na2S04 142.04] 12236.4 3961.0 8275.4
NaNO3 84.99 0.0 0.0 0.0
Na2CO03 105.99 0.0 0.0 0.0
NaF 41.99] 3182.6 1742.6 1440.0
Na2Si03+9H20 | 284.20 0.0 0.0 0.0
Na2Si03+5H20 | 212.14]  204.0 44.2 73.2
|
MgCl2:6H20 203.31 0.0 0.0 0.0
MgF2 62.31 0.0 0.0 0.0
MgS04 120.37 0.0 0.0 ] 0.0
MgS04¢7H20 246.48| 21392.0 2110.0 \ 8337.2
Mg(NO3)2¢6H20 | 256.41 0.0 0.0 | 0.0
CaCi2 110.99 0.0 0.0 0.0
D [caci2-2H20 147.02] 7598.0 2071.4| 3664.5 A L I
Q@ |[caF2 78.08 0.0 0.0 0.0 i o
- |cacos 100.09] 37117.3 14863.3 N | 22254.0 1
% Caso4 136.14] 0.0 0.0 ' 0.0 _; ~
CaS04+2H20 172.17] 0.0 0.0 - 0.0 a
Ca(NO3)2+4H20 | 236.15 12168.5 2065.3 T 6390.00 |
€aCO3MgCO3 184.41 0.0 o.oL 0.0 ] 0.0 % e
H2S04 98.08] 89.3000 | L P R 87.5 : 1.8385
HO 36.46] 3.7280 | 3.6 1 0.1031
HNO3 63.01 0.0 | H | 0.0 0.0000
L | o e
&, |KFe2H20 94.13 0.0, 0.0 | 0.0 e
;g KOl 1 74.56] 6417.8]3366.0 1 3051.8 P ! L
o2 [K2so4 174.27 0.0 0.0 ! o 0.0 B
2% |KNO3 | 101.11 0.0 0.0 | i 0.0 B
3> |kncos 100.12 10.4] 4.1 6.3]
o3 |Kkeco3 138.21 0.0 0.0 ! 0.0 _~
= TS5 [kod 56.11 0.0, 0.0
’ S 73.2
o 2 [Totals 3370.0[40900.0] 2110.0] 19000.0] 6720.0| 1440.0] 93304.1] 44507.9] 16700.0/ 6390.0/  27.0] 1.9386
~ Target o 3370.0/40900.0[ 2110.0] 19000.0] 6720.0] 1440.0[ 137950.0 16700.0| 6390.0[27 (Si) | 1.9386
0 | 137812
v [HCO3] + [CO3] + [OH] = 1379.5

€l
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gms/ .
Compound Mol Wt. (1000 1 K Na Mg Ca c F HCO3 co3 S04 NO3 Si03  |H
NaCl 58.44 0.0 0.0 0.0
NaOH 40.00 0.0 0.0
NaHCO3 84.01] 128297.0 35110.4 93186.6
Na2C03 105.99 0.0 0.0 0.0
Na2504 142.04| 12254.5 3966.9 8287.6
NaNO3 84.99 0.0 0.0 0.0
Na2CO3 105.99 0.0 0.0 0.0
NaF 41.99| 3182.6 1742.6 1440.0
Na2Si03+9H20| 284.20 0.0 0.0 0.0
Na2Si03.5H20] 212.14 370.0 80.2 132.7
MgCl2¢6H20 203.31 0.0 0.0 0.0
MgF2 62.31 0.0 0.0 0.0
{MgCO3)4*Mg({ 485.69 0.0 0.0 0.0
MgS0O4 120.37 0.0 0.0 0.0
MgSO4¢7H20 | 246.48| 21392.0 2110.0 8337.2
Mg(NO3)2-6H2 256.41 0.0 0.0 0.0
CaCR2 110.99 0.0 0.0 0.0
CaCl2:2H20 147.02| 7598.0 2071.4] 3664.5
CaF2 78.08 0.0 0.0 0.0
CaCo3 100.09| 37117.3 14863.3 22254.0
CaS04 136.14 0.0 0.0 - 0.0
CaS04.2H20 172.17 0.0 0.0 0.0
Ca(NO3)2+4H2{ 236.15| 12168.5 2065.3 6390.0
CaC0O3MgCO3 184.41 0.0 0.0 0.0 0.0
H2S04 98.08| 76.790 75.2 1.578
HOl 36.46/ 70.100 68.2 1.938
HNO3 63.01 0.0 0.0 0.000
KF*2H20 94.13 0.0 0.0 : 0.0 L
KCl 74.56] 6282.2| 3294.8 2987.4
K2S04 174.27 0.0 0.0 0.0
KNO3 101.11 0.0 0.0 _ 0.0
KHCO3 100.12 192.5| 75.2 117.3
K2C03 138.21 0.0 0.0 0.0
KOH 56.11 0.0 0.0
132.7

Totals 3370.0| 40900.0| 2110.0| 19000.0| 6720.0| 1440.0] 93303.9| 44507.9]| 16700.0| 6390.0| 49.0] 3.516
Target 3370.0| 40900.0( 2110.0| 19000.0| 6720.0| 1440.0| 137950.0 16700.0( 6390.0(49 (Si) | 3.516

137812

[HCO3] + [CO3] + [OH] = 1379.5
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Appendix B. Solubilites in Water

Compound Formula Mol Wt. |Solubility  [Solubiliy |T(°C)| |Solubility Solubiliy |T(°C)
gms/100cc | mg / | ms/100camg/l
Calcium sulfate CaS04 nat anhydrite| 136.14 0.2090 2090/ 30 0.1619 1619] 100
Calsium sulfate dihydrate CaS04-H20 nat gypsum | 172.17 0.2410 2410 0.222 2220 100
Calcium nitrate Ca(NO3)2 164.09| 121.2000| 1E+06 18 376| 3760000 100
Calcium Chloride CaCl2 110.99| 74.5000| 745000, 20 159| 1590000 100
Calcium Flouride CaF2 nat flouride 78.08 0.0016 16! 18 0.0017 17| 26
Calcium Carbonate CaCO3 calcite 100.09 0.0014 14 25 0.0018 18| 75
Calcium hydroxide Ca(OH)2 74.09 0.1850 1850 0 0.077 770 100
Sodium sulfate Na2804 nat thenardit{ 142.04 4.7600] 47600 0 42.7| 427000/ 100
Sodium nitrate NaNO3 soda niter 84.99, 92.1000] 921000, 25 180 1800000 100
Sodium Chloride NaCl halite 58.44| 35.7000| 357000 0 39.12| 391200| 100
Sodium Flouride NaF nat villiaumit§ 41.99 4.2200] 42200/ 18 0
Sodium carbonate Na2CO3 105.99 7.1000/ 71000 0 45.5| 455000, 100
Sodium Bicarbonate NaHCO3 84 6.9000| 69000 0 16.4] 164000 60
Sodium hydroxide NaOH 40| 42.0000] 420000 0 347| 3470000| 100
Sodium Silicate Na2S8iO3 metasilicate | 122.06 soluble - soluble; diss‘owes -
Magnesium sulfate MgSO4 120.37| 26.0000| 260000 0 73.8 738000, 100
|Magnesium nitrate Mg(NO3)2+6H20 256.41| 124.0000| -1E+06 vs
Magnesium chloride MgCI2 95.22] 54.2500| 542500] 20 72.7| 727000 100
Magnesium flouride MgF2 nat sellaite 62.31 0.0076 76| 18 i
Magnesium carbonate MgCQO3 nat magnesit¢ 84.32 0.0106 106 0
Magnesium carbonate trihydrate |I3MgCO3+Mg(OH)|nat hydromag 365.34 0.0400 400 0.011 110]
Magnesium carbonate basic MgCO33H20 nat nesquehg 138.37 0.179 1790/ 16 d
Magnesium hydroxide Mg(OH)2 nat brucite 58.33 0.0009 9 18 0.004 40/ 100
Potassium sulfate K2S04 nat arcanite | 174.27 12| 120000 25| | 24.1] 241000/ 100
Potassium sulfate, hydrogen KHSO4 nat mercallite 136.17 36.3| 363000 0 121.6/ 1216000| 100
Potassium nitrate KNO3 saltpeter 101.11 13.3] 133000 0 247| 2470000 100
Potassium chloride KCl nat sylvite 74.56 23.8| 238000 20 56.7/ 567000/ 100
Potassium flouride KF 58.1 92.3| 923000, 18 Vs
Potassium carbonate K2C03 138.21 112 1E+06| 20 156| 1560000/ 100
Potassium Carbonate, hydrogen |KHCO3 100.12 22.4| 224000 60| 600000 60
Potasssium Hydroxide KOH 56.11 107 1E+06| 15 178 1780000 100

' Source: CRC Handbook of Chemistry and Physics, R.C. Weast, M.J. Astle, eds., CRC Press, Inc., Boca Raton, FL, 1981.

Sl
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Yucca Mountain Ca-Cl-Type Unsaturated Zone Waters
(Yang et al., 1996, 1998, 2003)

F ' }
HCO3+CO3 [ ] | ]
NO3 o I He 3
T e -:
§ : i
< CE I ]
c 2 p
2 EF ]
8 = 5
Cal (¢ :
Mg b o—l¢ :
1e-6 1e-5 1e-4 1e-3 1e-2 1e-1
Concentration (moles/liter H,0)
Yucca Mountain Neutral-Type Unsaturated Zone Waters
(Yang et al., 1996, 1998, 2003)
HCO3+CO3 + q_‘IH. ]
NO3 e o |__D:}—+ i
SO4 - QH | H o oo
&
=
3]
O
Caf w{[]{ oo o 1
Mg o oo —{THoe -
Na - oo[[l-» o ]
1e-6 1e-5 1e-4 1e-3 1e-2 1e-1

Concentration (moles/liter H,0O)

KA ooy
(/2/ 03
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Yucca Mountain Alkaline-Type Unsaturated Zone Waters
(Yang et al., 1996, 1998, 2003)

%

HCO3+CO3

NO3 | cood— | | lemee -
S04 - 0@ [ | tomee ] —
cl { o {[ | oam o -
Car cocsn | | |me -
Mg | o« [ |—deeeee -
Na [ o wp[[lmece '

1e-6 ie-5 1e-4 1e-3 1e-2 1e-1

Cation/Anion

Concentration (moles/liter H,0)

Yucca Mountain
pore, perched, & ground waters

ca2+

A

= h

03

® Sos

" Jenvw
Alkaline' -® 7",

° See ®
> ® oo
A

so; o0 o1 02 03 04 05 06 07 08 09 10 HCO,

unsatyrated zone porewater (pink)
perched and saturated zone water (dark green)
compositions used in evaporation simulation (light green)
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Darrell S. Dunn

SWRI-CNWRA ,
Phone: (210) 522-6090 AV -7 - <
~—Fax: (210) 522-5184
] Cylindrical Test Specimen .
. ?2 /<=2
CNWRA Drawing 20.01402.571.019
#5-40 thread centered minimum 0.250" deep
(7 hia inforsmeiom joo de oompliedat Gomtof )
Material: C-22 AHDAF M
. Heat #: 2277- 3- 3264
_r | Specimen »
Orientation:_Specimeny Meeg To
Qe @eepecoir Saa Ta ol
Other: = s mea
- L
/ 1.915" + 0.005"

- Plr'gt':edture'/@.‘f-w’{‘.yafﬁ Loc s
o TION L( 3/ —
TOTAL PCS T SpERTEs ¥Cr #M
TOTAL PGS, A::Er?%TT‘ED-@ﬁLZﬁm Em%U,?’jENT
R :I’NORTA; PCS. RivEcTep —2—— (i =
" IF REJECTS A \’— .
‘ e T
INSPeCTOR __N35)

DATENDY 3 am
‘ | : .
' .

0.250" + 0.003"

i
1

Tt Do i) e

jated by. D. Y : 0/’%/ ’
initiated by. D. Dunn Date S i, £ LU —c
M/ to}1sfo )
Reviewed by V. Jain Date

/(7W H/w/a}
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Kuang-Tsan Ken Chiang

From: Walter Smithson [walter.smithson @ swri.org]
Sent: Monday, November 03, 2003 1:26 PM

To: Kuang-Tsan K Chiang; Darrell S Dunn

Cc: Brian K Derby

Subject: CYL. TEST SPECIMENS C-22 ALLOY

6PCS. OF 24PCS. COMPLETE

Kuang-Tsan Ken Chiang

From: Walter Smithson [walter.smithson @ swri.org]
Seht: Thursday, November 06, 2003 11:27 AM
To: Kuang-Tsan K Chiang; Darrell S Dunn

Cc: Brian K Derby

Subject: cyl. test specimen -

final 18pcs. of 24 complete at ms

CNWRA Drawing 20.01402.571.019
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266c CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 22971-3- 320k
6”0 (,/;n/bb
Initial Weight: 1. 4 o3 ‘(} Model: Sartorius Genius SN: 12809099
Final Weight: (}.< 3 8‘42) Cal: 5/15/03 Due: 11/15/03
SOLUTION: $2mu\~,\-cg thcw\uéﬂg \r\ao
*
)L‘i(.ba KC\  Lf T 006ad2 /\)&2809 L“-’-H& lo**own
3
10- %0 NLCl Lot 034103 Ne, MC% Iq l-7ﬁ3 Z’“’J/OZS'W)'
4
17593, Mty £oF % 4009 Mo F (,,53} Lot %e iex
4+ DT weken Yo gpvomls
Reagents measured with Model: OHAUS SN: 2883 ,qw»’"s
Cal: 7/29/03 Due: 1/29/03 o4
Initial pH:  7.43 Model: Fisher Accumet 950 Meter SN: 3340
Final pH: 3.%9 Cal: 8/11/03 Due: 8/11/04
pH Probe: #13-620-296 SN: 2291257P6

TEST TEMPERATURE: GJ¥ "( Measured with Hg Thermometer SN: Cq( - 377

Cal: 7//-‘r 03 Due: 1//)' oy
Counter Electrode: Platinum Flag ‘
Reference Electrode: Fisher SCE 13-6lo-S 2 SN: 251439
Gas: 99.999% Nitrogen
Ecorr: =468 pmu Model: Keithley 614 SN: 0704934
Ept: 22| mu Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): none
Potentiostat: Solartron 1480 SN# 60 240 SS)

Sftf-:'*\o\ EiAMAA'L:o'\: MQ \).‘sun\ 5;3,\ Qs'v Qorwws}or\ Y2 P‘H‘.
Sua‘thc Bas DLW ‘\v.,ﬁ' S*hq‘-m‘na : Efccp'}' Aaeo -

~

VA«POA. Pk%t g‘% C@,\\

0&\‘& NP Y\ Q.\’\ \

AN

”}u 08
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[
1.0 , -
Simulated Concentrated Water —
- C22 Cylinder Specimen
Temp=95C pH=7.43 o
05 - o
:@ bttt
© <
0 —
b _«\\ —
L
0.5 J B
) <
DATA: C22PDcyl1
-1.0 N AT N1 R A A N AR 1T| A A R AT N RN R U1 R R A RN 11| R N S AR B R AT AR AT
107° 10 10°® 107 10° 10° 10" 10 102 107

| (Amps/cm?)

Bdend,a\ Contsn
; - ©.55) 2431y lo 8
2 ©. 159 2.33713 % /0 ©
k] © . 289 6.001390%
q 0.-G6aL ©-008 22 (bl
s 0. L33 ©. o047 02§
© ©.9545 w.048)

g 2 N \\\‘ \z[}o;
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POTENTIODYNAMIC TEST

Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 2277-7-3266 A

6far)os
Initial Weight: 12,11 976 Model: Sartorius Genius SN: 12809099
Final Weight: ;2. (1% X1, Cal: 5/15/03 Due: 11/15/03

SOLUTION: Simdateo  Concetestis  My0  Minvs A
12. o ked (H# pelava

(0. 394y poucl tof ¥ 03403
rtoy M, 30, LoF #6305

Reagents measured with Model: OHAUS SN: 2883 o
Cal: 7/29/03 Due: 1/29/63 o4 ‘“\w o

Initial pH: .7¢% Model: Fisher Accumet 950 Meter SN: 3340

FinalpH: 4 o Cal: 8/11/03 Due: 8/11/04
pH Probe: #13-620-296 SN: 2291257P6

TEST TEMPERATURE: 457 Measured with Hg Thermometer SN: C46- 377

Cal: 7/ lr/03 Due: ///r/)y
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE 13 62052 SN: oasI439
Gas: 99.999% Nitrogen
Ecorr: -~G13mu Model: Keithley 614 SN: 0704934
Ept: - 2T~y Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): neat
Potentiostat: Solartron 1480 SN# 0024055/

Seufwxc\ E,.AM}'\"’L0~{ Mo \)iswv\ Sia(\s es;: ngos)o/\/P.‘H:}
Sufz&acg Has A Do\ ?r\"\' 5*\»&“\:"'\0, - A‘d&» I~ \)Afolb
ﬁ)\\“SC Q'Q Qe,\\ /oik at!uA' Ne Sia; MA&,

e De S A R

|°\1-8’3a /U«HC(} Zo/ulo;rq)g
6 'm‘; N.F Lo?*5iss9

¥ Ma\e SI,MU\AMJ,,, AN mmitlkérw”i’\\;g A MM.&UMQr R
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1.0
Simulated Concentrated Water MINUS NO3 =
S K C22 Cylinder Specimen
Temp=95C pH=7.78
0.5

|
|
I
E (Volts)
(@]
1
|
|
§
N
|

DATA: C22PDcyl2

-1.0 cratend il vl ol ol g ot s
e 107 10°  10® 107 10 105 10*  10° 102 100
o | (Amps/cm?) —
(?o‘\er\\ﬂa\ Q\M.:Y

| - 6. 4o 3.0 % m-b

2 o.\Ll 2. X /fo .

3 0.2%0 ©-000 93219

4 ®. 439 ®. 600 |65)

'Y o Ll 0-600 3034p

b o-945% 0-052413

Z5 . 1%74 ﬂléés :

e e et e - P ——
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3268- CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 2AA07-3-3260 g
6/:7/0:.
Initial Weight: 1% . 29263 Model: Sartorius Genius SN: 12809089
Final Weight: 12.29 (02 Cal: 5/15/03 Due: 11/15/03
SOLUTION: 5 le@lﬁo QDAN/A‘“‘V‘\(.Q uJQ\’cA.' Minus /Uq; 50,_/
12962 KO Lt * 0be2ua [92.73 4 Na Heo, Lot 62452y

/6. 872, Matl GF % 63403 6-105“&;: Lot * 95 15575
17-59% Mo Ve, Ltot?# © 2ovwoq
+ OdT waen Y ;ooamlf

Reagents measured with Model: OHAUS SN: 2883 e
Cal: 7/29/03 Due: 1/29/63 o4 !'!l’{" -
Initial pH: - 76 Model: Fisher Accumet 950 Meter SN: 3340
Final pH:  §. I(, Cal: 8/11/03 Due: 8/11/04
pH Probe: #13-620-296 SN: 2291257P86

TEST TEMPERATURE: 45~ Measured with Hg Thermometer SN: Cq¢~ 377

cal: 7// 03 Due: //Nr of
Counter Electrode: Platinum Fiag ) T
Reference Electrode: Fisher SCE 13-620-5%- SN: 0257/439 R
Gas: 99.999% Nitrogen
Ecorr: -~ (GO~ Model: Keithley 614 SN: 0704934 i
Ept: - AMY mY Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): nent. )
Potentiostat: Solartron 1480 SN# 6o 24 OSSY

S‘)e&mo— vah-'*‘" lon ! NDSIOA (&‘ QeluwS‘luf\\ Pi‘H’iw\a o~ Amx,

Sua,g»qw. 0% S‘ou:.mm\; Sufl-&é&-l. \\A& ﬁv\\ ‘\ﬁr\\‘ 5‘,‘0}1\;2/




25
e
- 1.0 ’ S
. Simulated Concentrated Water Minus Na2S04 .
C22 Cylinder Specimen L1
Temp= 95C pH=7.76 =
‘”' 05 “"‘"‘“'“
)
. © 0 T N K o
b
. uw —
e S o
— 05 - — ey
|
‘ S
r Data: C22PDcyl3
— -1.0 R 1T R O | N 1 S S A W WU 111 R B B N 071 B B S B U N 111 B B S W N 17] S A S N1 R S W Wil —
10" 107 107 10°® 10° 10 107 107 10"
| (Amps/cm?)
{ -
L P!\*Q'\*\A\ C\’mﬁ\
) - ®.333 3.507% X 10"
-6
2 ©|59 9. 3344 ¥ Jo
3 ©. 292 .80l 3224
‘ G 0 . Y353 ©. 060 JoMA
s 0. 654 ®.500 )¢/03
4 0- 9\ ©. 651612

& .3 /u//,ﬂ/ﬂj
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266- CNWRA Drawing 20.01402.571.019 polished to a

2A7-3- 6L 4w

600 grit finish
o[

Initial Weight: 1.4 03 (a&’} Model: Sartorius Genius
Final Weight: |7. o0 4( Cal:11/14/03

SN: 12809099 g2 _4,‘ 40
+
Due:5/14/63 o4

SOLUTION: S5\t d Qo~ccr\*ﬂn\to W:étcm Minvs MNF

[2-Gu8, KCU ¢ob¥ 006242
Jo%ed, M) ot ¥ 039007
17-505, NNo, LF* ¢ s0x05
3, Moy Lt e2sis

lqz.m} NowHeoy  Lof

Reagents measured with Model: OHAUS

Cal: 7/29/03
Initial pH: 7. %rc’ Model: Fisher Accumet 950 Meter
Final pH: q. L6 Cal: 8/11/03

pH Probe: #13-620-296

Fo24524

Y 3 waten Ty 2000ml

SN: 2883
Due: 1/29/63 izl
SN: 3340

Due: 8/11/04 e e+ e o
SN: 2291257P6

TEST TEMPERATURE: G 5°C Measured with Hg Thermometer SN: CG ¢ -377

cal: 7 //Y 03 Due: l /l 5’ O’ i 4 oy e r— 4 T 4 11 A e b
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE I13-020-52 SN: o w7439 T
Gas: 99.999% Nitrogen - — e
Ecorr: - SG{mv Model: Keithley 614 SN: 0704934
Ept: 307~/ Cal: 6/09/03 Due: 6/09/04 e e
Eapplied (vs SCE): nene
Potentiostat: Solartron 1480 SN# OO 240557 o .

Specimen Examination: N, U SVD\ Siac o _‘( &y nos o / P, e e e

e~ SUﬂ-Sﬂ:oL . Bu\\ ‘ﬁ'\\' S*Q:l\'u\ o~ (\'\\ SUb'CQQ-C S

a,

O'R' Sfecqmus

7




1.0
_ Simulated Concentrated Water Minus NaF
C22 Cylinder Specimen
Temp= 95C pH=7.83
05

E ~»:—‘N"’"‘/ﬁ'w(— rﬁ
= O BN
0 —
2
_ Ll
- i | s
- -05 -
- Data: C22PDcyl4
= -1.0 IR RN YT B SR N A WU T 11 ERN SN N N W) SN SO 1T I S S S N V1 B EERERTT] N N I W A T] IIIllLIJ
10°° 10°® 10”7 10 107 10 10 102 10™
| (Amps/cm?)
Qb\ &(&t Q_‘ Qu\(_ﬂo l\t
\ ~ ©.25¢ 24917 ¥ 1076
| ®.17) (.18 XIO-(O
3 o .86 0.66/] 677
4 ®©.52 UM v o
s 6. LS 0 .0601( 78S
6 6.59) ©.-652362

%i;%/ n
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1.0

Simulated Concentrated Water
C22 Cylinder Specimen

—— C22PDcyl1_Un1Ch2.cor -
~ —— C22PDcyl2_Un1Ch2.cor

S/ mu\ osﬂ-o Qoncus*"-"{a H:» 0

~ A0,

—— C22PDcyl3_Un1Ch2.cor -, s0,
—— C22PDcyl4_Un1Ch2.cor - Nar

o it
[

5/0!

W

Ll I

[

Lol

L Ll

10 Ll NIRRT
10° 108 107 10°
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New \Y,es,'\’ . l".\a}wiw :
Qondinve  woi ¥\ C-22 Qylinoces Ht# 2297 3 326k

Sele¥en  w) Y Sim G\'ﬁ,ﬂ, - Concentesten  Luatea

By Tashas % Remous\  o%  ALF - Nay SO,
Ane N N% o wiW\ Questesse - P’\Am&n\7 o sldes
e & we\\ Reouee »\4«' o\ Eadn Zmaw\> NeF - Ad 504

Ban Napo, T S.mu\ \x - Concend '\ﬂr\'ﬁo \-NA/XL«. R
See E e@\\“ Toiowsl Test ot ConeeaMasions

W!—M{ e\ emain . SSTC
AW ‘\‘\M.A, \\Yc{\' - pane m;.ésu.s Rimain_ Yhe  Same

\\ b‘\’\‘\tm — *Qm M%S‘ Ve \\ Pemain. ﬁ’l\L SQ’N{ *’\\M&b\'\ QVSY
v\es*,w.\é; 0 T o Simu ax\f&o ancem\lf'\ﬁ‘\‘to U&Je«f&t« S
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Objective: see page #5

POTENTIODYNAMIC TEST

Specimen: C22 Cylinder Heat# 2277-8-3266 CNWRA Drawing 20.01402.571.019 polished to a
600 grit finish A27-3-3266 gy

Initial Weight: | 2.45 528
Final Weight: )9, ‘45‘48‘1)

(1/37/u¢

Model: Sartorius Genius SN: 12809099 ‘l"ﬂ}’lvloj
Cal:11/14/03 Due:5/14/63 o4

SOLUTION: S‘m,\aA*m Qcaee'-'\MAYQo \uw\u\, Mch>co Mu F

ll-%q} kev kY o6y
™ ¥eq, N\ GFE 0343
.051, AN Lof ¥ 02080 3.053

+ 0T uwv-\-o.. ~to zooo,jj R,

Reagents measured with

InitialpH:  7- 1 ©
FinalpH: 9- 2\

TEST TEMPERATURE: ¢’

Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE
Gas: 99.999% Nitrogen

Ecorr: -~ UG my

Ept: =308 mu

Eapplied (vs SCE): —

Potentiostat: Solartron 1480

Specimen Examination:  Ado

YN Seeémw' Do\ s‘ia‘.r\‘.r\a' PPN A,\\ Svalaees

H)-uo, M, SO, wt orgisy

12,71, MuHeO, W/ saycey
N wrd 964554

Model: OHAUS SN: 2883 P

Cal: 7/29/03 Due: 1/29/63 °4 u| I-J"’ B
Model: orion SN:S001A

CAL: 1/9/03 DUE: 1/9/04 B

pH Probe: #13-620-296 SN: 2291257P6

Measured with Hg Thermometer SN: C 96- 377
Cat: 7//5' 03 Due: ‘/, og e e e

13-620-5L  SN: oasTt 434

Model: Keithley 614 SN: 0704934
Cal: 6/09/03 Due: 6/09/04 R

SN# oo dymsst

i iy ¢ N PHin
tSuA.\ SG ot oanpsw. /P‘H- ¥

_0ohe G DQ_DMc}lsi o




1.0 —

0.5 -

E (Volts)

Simulated Concentrated Water Decreased NaF
C22 Cylinder Specimen
Temp= 95C pH=7.76

Data C22PDcyl5
10 peind il lItllJ_l_I#L_I_L_I_UJJJ__L_LLLiLUJ
10° 10° 107 10° 10° 10* 10° 10? 10”
| (Amps/cm?)
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Objective: see page #5

POTENTIODYNAMIC TEST

Specimen: C22 Cylinder Heat# 22+/8-3268 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 2aN-3-7Ue Gy
l o
Initial Weight: 1.3 3‘4""1‘\} Model: Sartorius Genius SN: 12809099 gm‘ppa
Final Weight: 2. 334 c,g} Cal:11/14/03 Due:5/14/63 o4
SOLUTION: S,m U .A'eo o:wea\ M\tg M“u\ Dmnm A‘LA)O_S#
TP 1Y Lot * 06 tauz H1-3%9, MNa,80, 4+ Lossds
JO-¥6ly  Nal\ t.o## YL 103 19230, N«ng wt 5 xg Y
3.1 M Lt ¥ ¢ 2050 ‘. |qo Mo F Lot G5u555
+ Or¢ W;'A- “to J-OOO.-J J
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/29/03 Due: 1/29/83  §fi s
Initial pH:  71- 7} Model: orion SN:S001A
Final pH: G.74 CAL: 1/9/03 DUE: 1/9/04 B
pH Probe: #13-620-296 SN: 2291257P6
TEST TEMPERATURE: 5%  Measured with Hg Thermometer SN: (%6 - 377
Cal: 7//3, b3 Due: l/lJ‘ oy
Counter Electrode: Platinum Flag e
Reference Electrode: Fisher SCE 13620-52 SN: o2 sI-39
N ) Gas: 99.999% Nitrogen - = -
Ecor: — G3Gmu Model: Keithley 614 SN: 0704934
Ept: - 24 my Cal: 6/09/03 Due: 6/09/04 -

Eapplied (vs SCE): —

Potentiostat: Solartron 1480

Specimen Examination:

Mo U‘ﬁuA\ 323(\5 o
Speeimes -+ Do\ Wiy Stain

SN 0024055

}Q!\

5‘)4&@0(_

Oala

Qon/\os}o:\/PnH:a o~

aloele




1.0

I

0.5 |-

e
Data C22PDcyl6
1.0 L\IIIIHH N Y O Y O R SN Y11 SO A W M H 1 R ORI E N UT| R B O WA 11 NS S A R 1 111 N RS RB 1T
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Simulated Concentrated Water Decreased NaNO3

C22 Cylinder Specimen
Temp=95C pH=7.71
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266 CNWRA Drawing 20.01402.571.019 polished to a
600 grit finish A2T3°32b gy

L];-w{ot.
’
Initial Weight: | . 43485, Model: Sartorius Genius SN: 12809099 an ]
Final Weight: |2 . 45395, Cal:11/14/03 - Due:5/14/88 04 +*)**
b
SOLUTION: S)mu}o‘)'to Q&A&A‘"Jf\‘eo WDA‘(A, DQ—M(,ASQ'O 'U“;l 50'1
Ll-‘iw} kel (¥ ooty 206.69, N, S04 ‘oﬂo;gtm
177. S_l‘a’ N..,'\)o} ‘d#i © ) s C.Hz} N“‘c ad qqlfs.‘l
T 0x uuattr To aboo U
Reagents measured with Model: OHAUS SN: 2883 o
Cal: 7/29/03 Due: 1/29/63 o4 Sl
Initial pH: 7. 74 Model: orion SN:S001A
Final pH: 9.2 CAL: 1/9/03 DUE: 1/9/04
pH Probe: #13-620-296 SN: 2291257P6

TEST TEMPERATURE: G35~ Measured with Hg Thermometer SN: C%6 -377

Cal: 7/1s/0% Due: I/lf o¥
Counter Electrode: Platinum Flag o
Reference Electrode: Fisher SCE 13-20-F2 SN: 625 /43S
Gas: 99.999% Nitrogen T
Ecorr: ~ {4 mu Model: Keithley 614 SN: 0704934
...... Ept: 233~ Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): -
Potentiostat: Solartron 1480 SN# O 024 655y )

Specimen Examination: /g Sia.\ o¥ Contosio p;“;n& ST
Steining o~ Al Suateses  o%  specimen (Pl 77!\‘\")

Da\TA Ca22.090 C:{u S
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1.0
| Simulated Concentrated Water Decreased Na2S04
C22 Cylinder Specimen
Temp= 95C pH=7.74
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P~ . R
10z valw  cadodedin Frem Beblby Polalan

Kuang-Tsan Ken Chiang

From: R Pabalan [rpabalan@cnwra.swri.edu]
Sent: Wednesday, December 03, 2003 1:33 PM
To: Darrell Dunn; Ken Chiang
Subject: UZ porewater evaporation results

Synth UZ

rewater Evap at 95-
Darell, Ken,

Attached is a Word file with plots of pH, ionic strength, and aqueous
species concentration as a function of concentration factor and temperature
(95, 110, 125, and 140 C) for UZ porewater. The porewater composition was
taken from Rosenberg et al. (2001).

bobby
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-6=3266 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 22M-3-726L 8
o
Initial Weight: | ) 414 o Model: Sartorius Genius SN: 12809099
Final Weight: |3 4y, 4 Cal:11/14/03 Due:5/14/04
SOLUTION: S}mvla\to (‘onécf\‘\fuf-&(o (}vwlm o 4 \
tU-kU& AnC 4«“'40341103 162.3,_ Va MO, W'mrvw
[3.540, N N0, Lo+ o 20ves borbqy AT 56,559

4i-blg Moy 30y f # 03aas)
0T wete ZGOOML(

Reagents measured with Model: OHAUS SN: 2883 -
Cal: 7/29/03 Due: 1/29/63 ,‘;/,, "
Initial pH:  ¥.17 Model: orion SN:S001A
Final pH: ¢ 24 CAL: 1/9/03 DUE: 1/9/04 i
SRR pH Probe: #13-620-296 SN: 2291257P6

TEST TEMPERATURE: 45  Measured with Hg Thermometer SN: €96 377

Cal: 7 /y)03 Due: 1}13’ oY -
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE 13:620-5T SN: (e SiH34 )
Gas: 99.999% Nitrogen R
Ecorr: = (24 wi Model: Keithley 614 SN: 0704934
Ept: C YooY e Cal: 6/09/03 Due: 6/09/04 - -
Eapplied (vs SCE): —
Potentiostat: Solartron 1480 SN# ©© 24085

Specimen Examination:  AJe \J'.;.,A,l 5;7,\5 °~P Quql\,t’j;o../P,ﬁ;

sbil"cHeL H‘N& Du\\ T~+ S)LNM.




E (Volts)

1.0 /
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B e
;ﬂ_‘_};——;
05 |- =2,
v _““*7‘
Data C22PDcyl8 T TTT—
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3268 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 2277-3-7abk p»
(7/57 oL
initial Weight: | Z- 4114y Model: Sartorius Genius SN: 12809099
Final Weight: 12. qius Cal:11/14/03 Due:5/14/04
SOLUTION: S?M\Aw Con oQAqALo (Mgk,\ Mings NACI
12993, K\ ot $ook2 47 15276y M, 0055504
1) S8, NaNY, W orovos (,.ng NuF ot ¥qgs5s

# -
41 b3, Nay3Uy Lt ® oisus
T + O et Yo 20004

Reagents measured with Model: OHAUS SN: 2883 o
Cal: 7/29/03 Due: 1/20/63 o4 3]ufet
Initial pH: 1+ ¥ Model: orion SN:S001A
FinalpH:  G.3) CAL: 1/9/03 DUE: 1/9/04
pH Probe: #13-620-296 SN: 2291257P6

TEST TEMPERATURE: 5¢%  Measured wi7 7; Thermometer SN: C76-377
7o

Cal: 3 Due: / //s‘/: 9

Counter Electrode: Platinum Flag :

Reference Electrode: Fisher SCE 13-b20-52 SN: p2s/Yy3s
Gas: 99.999% Nitrogen

Ecorr — X4 | mv Model: Keithley 614 SN: 0704934
Ept: ~1 M Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): -

Potentiostat: Solartron 1480 SN# (0 lYyossy

Specimen Examination: fAVEY \)hva\

Sige * Connos) /OH
G £ 0 0 1O~ [ Vil
SUQQGQL Mas DVH 1‘)/\‘}‘ S)l&;f\l'n& 4
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 2377~ 3-72bl piw

ohjoe
Initial Weight: /2. 26250y Model: Sartorius Genius SN: 12809099
Final Weight: )7 .25725,  Cal:11/14/03 Due:5/14/04

SOLUTION: Qimu\o\‘w Con ee{\%&(&o Wisun Minus CJ°

4 ot ¥ 825524
“ll.gq:\_ Na»LSOq Lo T 03545 6_[53} Mo F
cof 445 1555
+ 01 el To 2000 ~ls
Reagents measured with Model: OHAUS SN: 2883 e
Cal: 7/29/03 Due: 1/20/6804 i
Initial pH: 2 1Y Model: orion SN:s00lA 7
Final pH: 9.2(, CAL: 1/9/03 DUE: 1/9/04
pH Probe: #13-620-296 SN: 2291257P6
TEST TEMPERATURE: Measured with Hg Thermometer SN: CG6- 377
Cal: 7/13 /o Due: ///)—'o,_{
Counter Electrode: Platinum Flag
- Reference Electrode: Fisher SCE J760-521 SN: 257435
Gas: 99.999% Nitrogen
Ecorr: =224 ~v Model: Keithley 614 SN: 0704934
R Ept: “1E A Cal: 6/09/03 Due: 6/09/04

Eapplied {(vs SCE): =

R Potentiostat: Solartron 1480 SN# 00 24 b5

Specimen Examination: Ay U;‘SUJ Si&ns o.&‘, Qoanos;aﬂ/l"#,..)/
Sue S:Aee, HW\S Bu\\ 7\; nﬂ\‘ ot~ '\)_ - S "‘a Wi
Bu‘:\o Up oSr M‘\&‘eﬂ) nv\




1.0

-

Simulated Concentrated Water Minus KCI &NaCl
C22 Cylinder Specimen
Temp=95C pH=7.78

E (Volts)
o

-1.0

Data C22PDcyl10

Lvevrenl v gl el il il Ll

L1edinl

Lotenl o

100

10° 108 107 10 10°°
| (Amps/cm?)

104

1073

102 10"
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3268 CNWRA Drawing 20.01402.571.019 polished to a

it fini 77-3- 3266 400
600 grit finish ax ‘/’-’/Nv
Initial Weight: PECY AL Model: Sartorius Genius SN: 12809099
Final Weight: )7 w1249 Cal:11/14/03 Due:5/14/04
SOLUTION: Simlateo Concentastes Wwaken = K
lo.x'na N\ ¥ eguios 19169 f MeO,  Gof * ors56c
- S
Iv.sua NJ\)03 CoJ"&(')zogoC‘ A8y MuF Lt #4454

L\\—:s‘-\& N, 50, ot o3sus
+ BT waldew Yo 2000mls

Reagents measured with Model: OHAUS SN: 2883 ”
Cal: 7/29/03 Due: 1/29/63 vy f,],,)-a
Initial pH: 7. 73 Model: orion SN:S001A
Final pH: .18 CAL: 1/9/03 DUE: 1/9/04
pH Probe: #13-620-296 SN: 2291257P6
TEST TEMPERATURE: Measured with Hg Thermometer SN:  CG¢-3737
cal: 7//_,,/03 Due: )//5‘/ou
Counter Electrode: Platinum Flag .
Reference Electrode: Fisher SCE 13 -62-5L SN: 0251 ‘/55
o e Gas: 99.999% Nitrogen Cormr
Ecorr: ~ S~~~ Model: Keithley 614 SN: 0704934
Ept: - A,V Cal: 6/09/03 Due: 6/09/04

Eapplied (vs SCE): —

Potentiostat: Solartron 1480 SN# oo 240SSI
Specimen Examination: o \);suoL S;a ~S o“‘* C@J\Ms', 0/\/ pI‘HM\a‘

Sva Q«:,c( Hﬁ DU\\ \"H\’k S‘}g\u\:}

¥ Nt Lefon o) Test  coemdgyle




1.0 /
s
u Simulated Concentrated Water Minus KCi //
C22 Cylinder Specimen S
Temp= 95C pH=7.73 —f
0.5 -
P — J
S o L
b 2, N
1]
T
L _ 7(
=
o =%
Data C22PDcyl11
1.0 R | B R B T A Rt A At 1 R A e Rt R R
10 108 107 10° 10 10 107 107 10

| (Amps/cm?)
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8=3266 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 77-3-326k 31y
ofnfoy
Initial Weight: 1. ‘100"\5, Model: Sartorius Genius SN: 12808099
Final Weight: 2. O‘-‘ﬂg, Cal:11/14/03 Due:5/14/04
SOLUTION: Simu\o;rt\o Con u,n%;\w uu.,,\ ea w2 N.F
H
Il-q\'*l)_ 4V Lo{""()o‘o;qz 41-’42, M"J, 50(, ot 03545
10.5bly ol Lot o354 192,695 MH, Lb* 02554
. r y
s, M0 o+ 620w YUy MF Lt P Gessy
+ o W@*U\ Tg QQOOA'A
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/29/03 Due: 1/29/04
Initial pH: 7. 6% Model: orion SN:2230 oot
FinalpH: £.91 Cal:7/15/03 DUE:7/15/04
pH Probe: #13-620-296 SN: 2291257P6
TEST TEMPERATURE: Measured with Hg Thermometer SN: C96- 377
Cal: 7//5' 03 Due: l//:" 0y

Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE 1762052 gN: & 25714935 e e

Gas: 99.999% Nitrogen

Ecorr: .50 mY Model: Keithley 614 SN: 0704934
Ept: -3¢§5 ~V Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): ~

Potentiostat: Solartron 1480 SN# 00614055y

Specimen Examination:  f\y, \hgu“\ 5),‘5,\s o‘% (‘ows}o,—./P,“},\a’

Al Sanqu Anw has Dol HA‘\ 5‘}:;},..’?/

o ms\hcgapom}&b e
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1.0
///
/
.. Simulated Concentrated Water 2x NaF P /7//
C22 Cylinder Specimen e
Temp= 95C pH= 7.69 e
0.5 -
0
S o0
1]
-0.5 -
- Data C22PDcyl12 | .
1.0 R SN 1 N O B W 1 S N N W 11 A B A O WA AT1 B B RE 111 AN R I N N1 1] R B IR R N 171 B SRS NOtT
10° 108 107 10° 10° 10 10 1072 10™

| (Amps/cm?)

Aﬁ% /oy

ke Yle/oy
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 227783266 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 3173326k gw
ofs7fos
Initial Weight:  )2_. 39044 +« Model: Sartorius Genius SN: 12809099
Final Weight: 12- 1 Zoo s  Cal:11/14/03 Due:5/14/04
SOLUTION: s mu\QSNO Canc:AAr«m?&u anro» Minvs N"UOJ X2 AF
1297, el ot Y oobau 4271, MHCO, ot * 260t

m-?w%_ Nucl LoF? 83542

q‘.q\z_ No., SV Lot? 63 yus \
+ O watl To 200048

1244y 1 F Lo#? 991559

Reagents measured with Model: OHAUS SN: 2883
Cal: 7/29/03 Due: 1/29/04
Initial pH: 7. 69 Mode: orion SN:2230
Final pH:  §.9% Cal:7/15/03 DUE:7/15/04
pH Probe: #13-620-296 SN: 2291257P6
TEST TEMPERATURE: Measured with Hg Thermometer SN:  C9(,-377
Cal: ‘)//3—/03 Due: f}ls“ oy
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE i3-GLo-sa  SN: 028 K9 s
Gas: 99.999% Nitrogen
Ecorr: = (S%~v Model: Keithley 614 SN: 0704934
Eptt ~ d¥3mJ Cal: 6/09/03 Due: 6/09/04

Eapplied (vs SCE): —

Potentiostat: Solartron 1480 SN# 0 °24gs5sy e e |

Specimen Examination: Ny \)tgug\ Slbr\s o&" Commosion /"-Hl'a' J

Dv\\ ’\‘]r\* 5“"‘;41\21\&, o~ A SU’L&“("‘S O'Q Sf“"m

B wmémmc?,bf%flﬁmwﬁ,, < ke
i/u_,t/o‘f Yisloy |
—
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| Simulated Concentrated Water Minus NaNO3 o
Plus 2x NaF C22 Cylinder Specimen
Temp= 95C pH=7.69
0.5 -
T
. —///4 4
0 s - ﬁ,}
<2 :\\2- (y
A )
B
C‘\\
05 \‘N““A‘**
- -
Ry
- Data C22Pdcyl13 —= ==
10 IR AT A NN R NE Y A WU U7 A S A ISR 11 NN T O 0T AN TNV NI 11 N U I8 W11 AN O W W 11| R O A MR
10710 10°° 10 107 10 10 10 103 1072 10"

| (Amps/cm?)
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Ken Chiang
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Phone: (210) 522-2308
Fax: (210) 522-5184
e-mail: Kchiang@swri.org

SwRI DRAWING # 20-03704-042-001

e 1/4 - 28 UNF - 24

BOTH ENDS. -E50

\,

\

e

=g

i

P17

NOTE: 1. DO NOT UNDERCUT RADIT
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Initial Entry for Corrosion Resistant Material:
Slow Strain Rate Tests:

Title: Slow Strain Rate Tests

Tests performed by: 4,/ _ %M
Objective: see page 5 7 Wﬂ{ #6758

Equipment: £5¢ A/f/ﬂ WZ ittt
S plitrnol Quilimente 2
wf%‘" BN/ B /%7 MﬂfﬂW

;&7/& o M. oaA el ¥ on Farre#S

ST Ta¥ Fame £S5

Materials: Alloy C-22 mill annealed § #4744/ éxd Jf 74/

W¥ aam-3- 3292 Shec wuzo/xwwmm dod |
Specimens: Cylindrical SSR Specimens; see drawmg on page 62

.70 MZ/ WALt 2 695

)‘.'
“

63

426/
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Load Cell Calibration Data

Load Cell 1
Volts 1 2 3 Load Cell 4 -
0.463 500 496 495 507
0.893 998 996 994 998
1.325 1500 1497 1500 1508
1.755 2000 1995 1999 2005
2.185 2499 2499 2500 2505
2.614 2999 2999 2996 2997
3.041 3501 3495 3497 3492
3410 3995 3992 3993 3983
LVDT Calibration
Gage ID Value 1 2 3
---------- 0 1.000 1.000 Looo T
X369A 0.0625 0.938 0.938 -
Y242A 0.1251 0.875 0.875 0.875
Y455A 0.2500 0.749 0.749 0.749
Y649A 0.5001 0.500 0.500 0.500
Y189B 1.000 0.000 0.000 0.000
*All readings in inches
N o
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SLOW STRAIN RATE TEST

Objective: see page #5 Az dK # éqf

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Wf KPP =G 3l le 2277-3-3244 ‘/,,/u
Solution: .
/V/‘ﬂ '7 A - 4014/ /ML ﬂ‘/\/

Reagents measured with Model: . SN:
Cal: /W Due:

Counter Electrode: Y/ /97 Reference Electrode:
Gas: ﬂ%/;) Ecorr: // ;
Eapplied: Potentiostat: / SN:

Specimen Visual:

ot lillot v - pshoiarlocsTiom,

-1

é" = 3,-Zk/0~b S

s /2,4 S SSRMPAS i

aaend
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SLOW STRAIN RATE TEST SSARMY scwol

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001 2277~ 33266 (b,
AAPS -2 566

AleaX 2
sotution: Sconnlitid Sriaodn'sd I « Z@T’Ev

100 45Tl KL X Hopbadd  Naptds 192,66y apapsuy
/0 bR Nell “ 03544/ MeF 4,186 Y re

19,603  plan2, s 899%0Y \
Y, 35  May SOy 2 0 3CYSY pH 2ol ad) & quﬁé,/

Reagents measured with Model: O¥A S sN: EES
Cal: 4 Fab oy Due: 2 Aué 29

Counter Electrode: pt / Reference Electrode: /%' / %‘ %
Gas: §9197 5 /Zz Ecorr: -—ﬁé R W’W 4’/3/'7 Kl

4
Eapplied: -4} 1§, MV Potentiostat: £G4 44/ . O‘l. SN: 420 7 138

Specimen Visual:

pratld gt 920 ¢ = 22%p70 s

wl/
* WWW»@TM%@ 413

o /Jz/f&é L SSRMA_SCwo )
A1 1.1, L.~ = 399 1771 Y R N B,
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SLOW STRAIN RATE TEST
Objective: see page #5 /I/W ¥ gl

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

B“"c/u 66
pedY & £292-§=SApt 2277 3-324b
Solution:
Some sl T ou péé
SCw )
(asd remamn~, 1 M
Reagents measured with Model: Q4794 S SN: X883

Cal: 4 £58 o4 Due: 2 Ané 0¥

Counter Electrode: A 2 A 3 Reference Electrode: /45 /,45 V7 AR

Gas: 49,4¢9 A{z Ecorr: — 2 30m) /

Eappliea\:" +41 5’ V/ Potentiostat: & SC # f{ﬂy? SN: 4429/38

Specimen Visual: M //a/ ,,/u/w.._,
Wé iadolin e,

orha. jlx
"= 20w e Fenetpll 95

* WWWW/W%C A/3aV

0&22 /ﬁé 554»:444_._8“}04

it W@/ML
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SLOW STRAIN RATE TEST

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

flenV 2 }o
Solutlon X /./&/Q\, Iv/DJ/ AXTTT B 3%e6 6 ‘/31 '
Y6 335 Narco, 2 F31sES SCW i
b7 Kee®B — AFEmssI3 e
SVIE patl y, o, 03592/ oY, 253
£0. 699 %7‘)@5’3——{,4 kY3894 ¢ #
3.088 A W 79/55° A [ ﬁtﬁé\
Reagents measured with Model IX#Y S SN: RFEF3
Cal: 2+,68¢ Due: g pus24
Counter Electrode: £z F/a;( Reference Electrode: 45/”55(
- o s 3 K
Gaqqff; A/ Ecorr: —4/p3 5/

)Eapplled. -+ ‘-l 1S /  Potentiostat: L£50 Y-t SN:G940913 &

Specimen Visual: M All M W

é’:‘. 3,,2"/”'5

5 Tawgp e A #T ad 22 8152V

o J /’// 40}' livm 7.3 2803 y//ﬂ/'f /’éﬁ/

%J /4/6 55&4@&2 sewos
Aoty
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SLOW STRAIN RATE TEST
Objective: see page #5 /M A

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

; : #ZLI00-2 =386 37
SCl) mume 504 HeV 22773 - 32060 "/-”/0‘
Solution: X Jé/ﬁ,\_ W/ DL

64805 KO LNPws5I3 16.89) ¢ Ne HY #0065%6L
Sd38 s gock  £03594)  8WGS MF #eee5

: ad,
£.oNG 5 MMy 201089 P 74 D> 223

Reagents measured with Model: g% S SN: 26§ 3
Cal: 2 L8 py) Due: 5 pMuse oY

Counter Electrode: /t’ ﬂéﬁ. Reference Electrode: /% /ASM
oo Guve 34 N
*Gas q’{;qs ,d Ecorr: — /44 4t/ “/ ce
Eapplied: 4 Y ] g‘"M Potentiostat: £5¢ 44 - 2 SN: 7,@ /2 ''d

Specimen Visual: MM Al %; W m
gty - sihie s masy. s 75 IS )

-/

-6
C - $.5 %/0 s

7/ ;4'7%%% ,Q?’.,MQ’ZS“Z Al3nV

p/ om /W

M /JQ& §§ﬂ/l/4¢2,? Sewoy

Tt bl ey
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SLOW STRAIN RATE TEST

Objective: see page #5 -

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Yy 2 ATP=F=326¢,,

2277~ 3- 3200 ,,,,,/,L

Solution: ) /,m DL SC mema Aall.
646 5 Kee G2 09SEDB db, 3H 5 M,

3’75,? Afaﬁ/é"; #”‘i”goq .o J_ﬁﬂf';bb
20.697 My SOy = 03575/ ”ﬁgveuq
Reagents measured with Model: W ) SN: A£€3
Cal: % ;8 o Due: 2 Aus 09

Counter Electrode: /ﬁ /é_ /_ Refergnc Electrode: /95/,&545
: . Ecore: oy w/ $m KL
Gas: Vs /?;';”/) corr: = /4 n)/

"y'Eapplied: q_,,l 1S l/‘ Potentiostat: £ 4yp - 2 SN: qgﬂQ / 3 &
Specimen Visual: /’h—d, ' Z' —'7’/7 Z ). 01 Z

e - -/ :7'39 "93'?/
g’- $.av,07"s % fuont 995

o *Wﬁ%—wm BT al U L 4)3ms”

o w/éé . CSRMALL . Stanl




SLOW STRAIN RATE TEST

Objective: see page #5 //,W i

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

M#%em

a277- 3~ 32060 /270

Solution: X /% DL SC mauun. F ~
4400 ¢ KL ¥ ppss3 20,063 M50y 0359S/
3% Nate  0354YR) qéb.3c2 A o, /8656 L
o5y Ne.rOy 02080 9

Reagents measured with Model: M‘ﬂ 5 SN:'i?? 3
Cal: 4 pera OY Due: 2 dub &9

Counter Electrode: /'t fﬂa.f Reference Electrode: /?5 / /5 &6
s~ w/3m Kel
Gas: /4{1 79.¢99 Ecorr: .-j'Sﬂ 174

"]‘Eapplied: —}'11') _( ~ V Potentiostat: £BC HYp - 2 SN: 42 04/3 9

Specimen Visual: Z gé { Z ( &
% :, Z' - é / ;

’

S

e’ $axw bs”! o 28> “ gy g /?Ffi@

' SSRMBER . SCw oS

71

f‘/ .’9,'&"‘/0““5;w |
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SLOW STRAIN RATE TEST

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

. /W# 2297-3-3266 f:v/ob
Solution: ¥ | m 0T 3.8M plt V—ﬂ:.?g'l”//a//ﬂz

Y. 293 9 NaWOy ¥ 030679

242.22 4 pall e g3574/
Reagents measured with Model: O 9% S SN: R 88 3
Cal: o fu@ oY Due: 3 Aué O
Counter Electrode: 07 /dﬁ ;. Reference Electrode: /95 //45(’&

Lo I NEE
Gas: /qz (4?.555) Ecorr: —“3//"‘1/ v &) Iy

#Eapplied: +‘//.S’n// Potentiostat: £5& 4%0-2 SN: G409/3 yZ
VSpecimen Visual: ) ]
s 5 Lty DHe dhiBls foriTns

b o 410 —>9.60

fwxmm
'422.,4%%(%&‘/?73«0(9(? FVEIY 4

A

’ - -1/
£~3.2x10" S

V., SSRMARL_ SCw 02 N
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SLOW STRAIN RATE TEST

Objective: see page #5 //M Y id

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Blew
1277 332060 c/a-r/%

Sotion: x / _475, DT 3.8M wetlw0.38M dut/s
gt 4l 2a p. 0L
(e or. SSEMP2E . SC v o)
(wasdd ALAPAr A § mwﬂs

Reagents measured with Model: WS SN: Z EE3
Cal: o fuB oy Due: 2 guc 04

Counter Electrode: Reference Electrode:

Gas: Ecorr: — "?f 3 " /

o Eapplied: 4.2 /5, [/  Potentiostat: £SC 44 -l SN: qgi04913 g
Specimen Visual: . ’ . T

_ /9/:,‘/,/” —7 9;£2
éoc S,a?xm’b-f / 4 7&”/ #.99

Y sstmpAb — sCwok

el




74

N/







76

SLOW STRAIN RATE TEST
Objective: see page #5 /M 24

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
Qe

' plen s 2 22772 -32066 e/.n/u
Soltion: x ) Q. DT 3.8m datlv 2,55 Wad/Dy
Y 440 F Wadlly L#'2 030809

222,300 § thel & 03593/
Reagents measured with Model: /% S SN: XE& 3
Cal: 2 Fas 7Y Due: ¢ dus 09

Counter Electrode: PZ f&, i- Reference Electrode: /95//4 5&@

. s Kel.
Gas: //& (;’g' f;g/) Ecorr: -_"293AV S “f Som
yEapplied= +,{,5'm/ Potentiostat: £5 ¢ yiyp-2 SN: 74& 9/3? o

Specimeniljz:%‘ }‘7”&%"\ K M e
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SLOW STRAIN RATE TEST

Objective: see page #5 /VM ryie

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

2 #29)—F-b2 b 4
W 22717~3 -32L0b 6/9-7/64,

Solution:

W%M/ SCwo 9
p pi 2 7~

Reagents measured with Model: W S SN: 2 g i 3
Cal: 3 poBB 2V Due: 4 fac 2Y

Counter Electrode: /OZ' Reference Electrode: /45 //45%
Gas: A{‘l (ff,;‘ 9’9) Ecorr: =22 @9 “/im Kee

Eapplied: + 3,47,/ Potentiostat: £L A yyp -5 SN: 920513 f

Specimen Visual:

R O I A )
L detl

[ mtd
gt saxwts W// 74
et ';@ AT and 95C 430"
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Load (pounds)

Load (pounds)

Slow Strain Rate test

Ambient Air
SSRMA22_air

1500
Max Stress 729 MPa
1200 i
i TTF 70 Hors
900 %
600 %
|
300
|
' \'
0 [ | 1l L L ! l 1 I
0 30 60 90 120 150 180 210 240 270 300
mswe  (Thousands)
Time (seconds)
Simulated Concentrated Water
Test SSRMA22_ _SCWO1
1500
1200 B
Max Stress 572 MPa
900 - TTF 56 Hours
600 B
300
0 | . [ l | |- [ | L
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

Time (seconds)




Load (pounds)

Load (pounds)

Slow Strain Rate test
Simulated Concentrated Water

Test SSRMA22_SCWO02
1500

1200
Max Stress 560 MPa

900 -
TTF 47 Hours

600

300

| I [ | | | _ |
0

0 30 60 90 120 150 180 210 240 _ 270 300
(Thousands)

Time (seconds)

Simulated Concentrated Water - NO3

Test SSRMA22_ _SCWO03

1500
1200
Max Stress 618 MPa

900 TTF 64 Hours

600

300

0 1 1 L 1 [ f L { b
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

Time (seconds)

Lt Skl 451

79
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Load (pounds)

Load (pounds)

1500

1200

900

600

300

1500

1200

900

600

300

Slow Strain Rate test
Simulated Concentrated Water - SO4

Test SSRMA22_SCWO04

Max Stress 572 MPa

TTF 60 Hours

\ 1 | |

1 | | | |

30 60 90 120 150 180 210 240 _ 270 300
(Thousands)

Time (seconds)

Simulated Concentrated Water - F

SSRMA22_SCW05

Max Stress 573 MPa
TTF 58 Hours

| | ] | | | | | |

0 30 60 90 120 150 180 210 240 _ 270 300

Time (seconds) (Thousands)

iy




Load (pounds)

Load (pounds)

Slow Strain Rate Test
Simulated Concentrated Water - NaCl

SSRMA22_SCWO06

1500 —[
1200 |
Max Stress 559 MPa
900 TTF 52 Hours
600 [~
300
0 i | ] | | { { I |
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

R LY Gvig P §

3.8M NaCl+0.38M NaNO3
— +400mV v. Ag/AgCi

SSRMA22_07
1500
Max Stress 663 MPa
1200
TTF 70 Hours
900
600
300
0 L ! L L 1 | L L L
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

Time (seconds)

/%VQ/W é%/%y

81
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Load (pounds)

Load (pounds)

1500

1200

900

600

300

1500

1200

900

600

300

Slow Strain Rate Test
3.8M NaCl+0.38M NaNO3

— +200 mV v. Ag/AgCI
SSRMA22_SCW08
Max Stress 645 MPa
TTF 72 Hlours
L
L L | L [ | | [ L

AN VY J&'?"&(ﬂc‘i‘“i"\ih;u 1 " OL
3.8M NaCl+0.38M NaNO3
— +400mV v. Ag/AgCI
SSRMA22_SCW09

0 30 60 90 120 150 180 210 240 270 300

(Thousands)

—
pH 8.18 (not adjusted)

Max Stress 657 MPa

TTF 74 Hours

0 30 60 90 120 150 180 210 240 270 300

(Thousands)




Slow Strain Rate Test

3.8M NaCl+0.38M NaNQO3
+200 mV v. Ag/AgCI

SSRMA22_SCW10

83

1500
pH 8.18 (not adjusted)
Max Stress 663 MPa
1200
TTF 69 Haurs
w
° 900
>
(o]
o
2
S 600 .
-]
300
0 L1 L I 5 L ' ' L
1 210 240 270 300
0 30 60 90 120 150 80 (Thousands)
Timea (ceconds)
7.6M* NaCl+0.38M NaNO3
+400 mV v. Ag/AgCI
SSRMA22_SCW1 1
1500 |
pH 6.98 (not adjusted)
Max Stress 669 MPa
1200
o)
2 900 TTF 72 Hours
2
©
g 600 |-
-
300
0 | L f L [ | i L ]
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

*

solution is saturated at less than 7.6M

Time (seconds)

YAy

é/z%y
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SLOW STRAIN RATE TEST

Objective: see page #5 W 2695

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042- 001

WW 4,,-,

220606

Solution: X 'é LK y X el /;7;;:22 1+& 3§ Moty
22289 o Nall — grro3593) 658

32,680 MYy £ 030809 gt 222
Reagents measured with Model: 79 ; SN: AE53 pof
L Cal: o pz@ ¢ Due: ¢ A4t
o Counter Electrode: /Z’ /éj Reference Elegtrode: /%3 //47 %

Gas: ,l/ [9f 131 /) Ecorr:
Eapplied: *_fa//ﬁ/ Potentiostat: $$¢ 44 -2. SN: ‘?éﬂ?h??

Specimen Visual: /1,‘,%»0\ M W

€ =300 b’

’ /3mV
**@WW""” 95 =4

v s omesTiatin o slomt siliidlin s ol
@%4MW it i e *Zw

| At il ssRmiat-sew ] o




85

e drnrn  ——

28kY SwRI #0B81

e i ——

28kV SwRI




e ipnnn  eese—]

20kY SwRI

#0084

s 4 rnrn  ee—

28kY SwRI1I

<



87
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b/13/04



#@3@A19

T———— T —
2aky SWRI -

6/23/vy



— N

28kY

= s / et R

_




90

SLOW STRAIN RATE TEST

Objective: see page #5 / M 2L
Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
a7 :.3-;2(06 ""(;711)%
Solution: & w\, MM
2240 4 Hall L p55%5) % o0 5,»/{,,

\)
4,594 ﬂ/o./!/ﬂ; a.wfﬂ;b\”\
: 38
pH Sy % Zr 943 peitpl 7
Reagents measured with Model: y#4 § SN: RE£5 3
Cal: 4 F=8 oy Due: 4 HAul 2Y
Counter Electrode: pF f& 5~ Reference Elff{rode: 45/%&6.

Gas: /!é é‘g,fg‘s"‘ ’ " Ecorr: ~ R

~¥’Eapplied: + 418 M Potentiostat: /~Sy 4y7-% SN: GZJ 9,3 & -
Specimen Visual: . .
iy els bt ok LA

s
| g% 34207 s

> [Z’p %m £7 and 75 42 a/3.0"

. SSRMARL . Slal S




Load (pounds)

91

~ Slow Strain Rate Test

NaCl + NaNO3*
SSRMA22_SCW12
+400 mV v. Ag/AgCl

1500
pH adjusted to 9.43
1200 Max Stress 663 MPa
TTF 70 Haurs
900
600
300
0 ‘ | | | | | | | | |
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

* . . .
(amounts as in SCW Solution) Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5 /VW rY124
Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

N # pelcapcr e AN

22711- 3- 320b

Solution: v / ,&ﬁv SCH s A/ab‘dﬁ

KL 4425 Hows5e23 Mey 5Oy 20.64) #235YE]
Matl 422 £ 235948/ NaF 33 BFTINET

), &) wp40809 )
Wetldy 6557 FY A o4 "596.%;

Reagents measured with Model: ¥4 S SN: 25§ 3
o Cal:‘z Fes N Due: 2 #up py
Counter Electrode: ” /% J‘ Reference ectrode: /93 /AS

- 3, R
Gas:,dd /474,’.9) Ecorr: -3/(“‘/ “7/ s Rel.

’*Eapplied: + %51» / Potentiostat: LB Y= SN: q 20 7 / 35
Specimen Visual: M . Z M é , Z

-/

e
e’= $.Ax0) S

P"‘*PH 7.5
o 72‘74 WW Az 7Q A/34/

W ffﬁﬂﬂﬂ 5./4)/3 /




Load ‘(pounds)

1500

1200

900

600

300

Slow Strain Rate Test

SCW minus NaHCOQO3

' SSRMA22_SCW13
+400 mV v. Ag/AgCl

93

Max Stress 668 MPa

| | l | | | |

/ﬂ TTF 70 Haurs

30 60 90 120 150 180 210

Time (seconds)

2

240 270 300
(Thousands)
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SLOW STRAIN RATE TEST

Objective: see page #5 /,/ M o ;(

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

e 7 2277=

WHW} )
2271- 3 3266 b\g'lo

Solution: .

///,9 Gt oo A,
Reagents measured with Iél;(:lel: / / /, DS&:
Counter Electrode: Reference Electrode:
Gas: ///ﬂ Ecorr: /{//ﬁ
Eapplied: Potentiostat: SN:
Specimen Visual:




1500

1200

Slow Strain Rate Test

Ambient Air

SSRMA22_air2

)
2 900
3
o
=
©
S 600
-~
300
0
0

Max Stress 725 MPa

TTF 72 Hours

60

90

120 150 180 210

Time (seconds)

240

|

270 300
(Thousands)

95
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SLOW STRAIN RATE TEST

Objective: see page #5 W L5
Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

flead #2E27=F-F264,,
Solution: ¥ % _,6, / L

2277~ 3-326b [
4€.021 4 Wa oy £ 22€ AR

. w;
o4 657 4 pop /&‘-—9 /0.38
Reagents measured with Model: gf/2%% S SN: R£L23
| Cal: § Fus oy Due: 4 #4224
Counter Electrode: ﬂf Reference Elegtrode: ,45/,%&&
Ve o Ao 307 RCE
Gas:lé ﬁi'f;('J Ecorr: =294, V
'x"Eapplied: -+ '1, ot / Potentiostat: .5 o4p»9 SN: 79‘20QI3f ’

Specimen Vlsual

-
c%= 2485

"'.y. @J%‘“”L %Mﬂﬁﬂz 4/541/

 ssRmiAS_sewr/




Load (pounds)

1500

1200

900

600

300

Slow Strain Rate Test
NaHCO3 as in SCW

SSRMA22_SCW14
+400 mV v. Ag/AgCl

Max Load 663 MPa

| l L l l | |

TTF 69 Hours

62 93 124 155 186 217 248

Time (seconds)

- 279 310
(Thousands)
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SLOW STRAIN RATE TEST

Objective: see page #5 /M LGS

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

-

NeaY*
\ s ;3—11 - 3
Solution: » 4 ,&:&\,

Kee 82915 wopcs23  putlioy 4;,;,402;9;5 4
Mall, 2240 g 23544 MeF 1560 §T5)855

Madty 4,375 610809 5o D gL
Ma, S0, ISYE  035YS P bk 10./€

Reagents measured with Model: W; ‘ SN: SE6F3 -
Cal: 2 Fus 0y Due: 2 4uf 2Y

Counter Electrode: FZ’ Reference !Zlectrode: /95 / 4‘5 éé
A .
Gas: A{l (7'9. 599) Ecorr: _/fé o )/ /Im KL
. *Eapplied: +415nV/ Potentiostat: £24. ¢/¢/p - 4  SN: 093§

| ~ Specimen Visual: 77 w M /M(

- 32606

b
E%e 340" g~/

> Tiugs Apfitt, Lelioin AT ad 15 41320/

AR LY st 5w 8 N_ g




Load (pounds)

99

1500

1200

900

600

300

Slow Strain Rate Test
Simulated Conce.ntrated Water

SSRMA22_SCW15
+400 mV v. Ag/AgCl

Max Stress 595 MPa

TTF 56 Hours

l l l I l 2 1 L

62 93 124 155 186 217 248 279 310
_ (Thousands)
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SLOW STRAIN RATE TEST

Objective: see page #5 /M #x b6 fS/

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

plalf 2227 0=F= S0
Solution: x'é{,&;&—«- 2277- 3- 3266 47:7/%
KLL 3.4¢2gq #omwss?3 ,/‘/ 7226
R 20510 P3s6s29 :3;&; 2., ¢

080 9
panty, 4372 o4

//&//% 4878 05829

Reagents measured with Model: Q4774 5 SN: 858 3
Cal: 4 zc8 0y Due: y pu - 2Y

Counter Electrode: M %7 Reference Electrode: /45 //% 4&
. LEV i fosnn. ot 3m XK Kt
Gas: A/a /;;; ;;;) Ecorr: - ~

x'Eapplied: Y15, l/ Potentiostat: 275 Y0 =, SN: G0 9138

/MYW 928

-+ - Specimen Visual: W g ”z; ¢

&’ = 3,205)&— s’

9,
v Tyt cffet RT—2 95 al3nV/

e: ssamdzs_seore




Load (pounds)

101
Slow Strain Rate Test
SCW minus F and NO3—
sey !
SSRMA22_SCW16 oI
4 V v. Ag/AgCI
1500 +400 mV v. Ag/Ag
1200 [
Max Stress 578 MPa
900 |~ TTF 47 Hours
600 [
300 [~
0 | | ! | | —" ' I |
0 31 62 93 124 155 186 217 248 279 310
(Thousands)

~ Time (seconds)

/i
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SLOW STRAIN RATE TEST

Objective: see page #5 W #b i

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

piaY #A259-G~33bte g,
Solution: I:Z‘( m 22771 ~3- 32060 b{a—;/OA

KL, 3.2>r9_ 2 g9 S5)3 /// F s

Noll 2338 035609 ' g_f‘i;?.yg

Mokl 1,383 020809 . o4
WetlOy 488 028497 /

* Reagents measured with Model: A4S SN: 2££.3
Cal: 4 g oy Due: 4 gag- 0

~ Counter Iélectrode: /Z’ //?9 Reference Electrode: /;’5 //ﬂﬁ&é e e
. S «/Ipm KEC
. Gas: /4 /fﬁ /ff) Ecorr: — 33 2,1/ T
. lﬁl‘;’l’liem +4 1S )/ Potentiostat: &5/ G /9y <} SN: 9,20 9:38

vl g e
e D futi R

e’ 4. Y

) ssAmARA_SHOY




Load (pounds)

1500

1200

900

600

300

- Slow Strain Rate 1est
SCW minus F and SO4

SSRMA22_SCW17
+400 mV v. Ag/AgCl

Max Stress 590 MPa

TTF 49 Hours

31

62

93

124 155 186 217 248 279 310
(Thousands)
Time (seconds)

103

- SSRMA L2 _ SCwll .
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It should be noted that in solutions containing HCO3, the amount of OH .
required to raise the pH is relatively considerable. There is an equilibrium

that exist between CO3, HCO3, and OH such that in any solution only two -

of these can exist in appreciable quantities. The effect here is that the

addition of OH reduces the HCO3 concentration by converting it to CO3. -~ - -

Therefore adjusting the pH of these solutions with OH is, in effect, altering
the HCO3 concentration of the original SCW solution.




105

mﬁ:@y
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SLOW STRAIN RATE TEST

Objective: see page #5 W >é 95/

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Mol ##APP-E-32bt,,,
Solution: X [,&ﬁ,\_

22717~ 37 3266 e/z/of,
KEL  (uyerg  rwsuos K NBOL

7N
Mall. S99 035509 ?d;_z .
MotCl,  96.38 020934 Qe
d Fanek T v ;) P
Reagents measured with Model: IW¥9U S SN: 28¢3
Cal: 5 uiL oY Due: /$IAV 0§ o
Counter Electrode: /z— Reference I:Jle rode: /J /;546
—n w/3m Kel.

Gas: %/¢£599Z> Ecorr: —Jﬂ.?«.l/

*i’aupplied: + l{ 1S, 1/ Potentiostat: &¢¢ 1/4/0 -4 SN: 9409138 S

T e iy ke
ik nitlle frach,

0 -6
& =34w0 S




Load (pounds)

107

Slow Stfin Rate Test o
Cl and HCO3 as in SCW

SSRMA22_SCW18
+400 mV v. Ag/AgCl

1500

1200 - Max Stress 601 MPa

900
ﬂ TTF 54 Hours

% JLZ‘A/; (é?.--g)
600 I RAH 45 &
300
0 L | | | i | ol | {

0 31 62 93 124 155 186 217 248 279 310
(Thousands)

Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5 W 26985

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

/ /é/f 2377-3 - 32L6 7/
Solution: y’z,é‘&»

Ha Wl 6.3y ; # o 3PFH/
Ma F 34022 % # oL EF2Y
/// 2857 > Fvés W/// D28

| Reagents measured with Model: vt S SN: 2F£ 3
Cal: ;5= Jye ¢y Due: ys- VW 0§

. Counter Electrode: £z f& L4 Reference Electrode: /45/45%

PR ﬂ»uo o/3m KCL.
- Gas: //J_ /4; ;75/) Ecorr: — 938, /
Fapplled +1//5‘,, Potentiostat: £S€ ¥4 2¢  SN: ?ﬁ 09/38 e

__ Specimen Visual: 4«&"'\- ”Mw ﬁ? ; Mc/
e Sitth fote

-k L/
6 j,i)‘/ﬁ s

@W%ﬂm’fﬁ“ s
-

M/Z‘&, csanhld sty )9 /‘ﬁ;/j/#/




Load (pounds)

1500

1200

900

600

300

109

Slow Str%in Rate Test -~

F and HCO3 as in SCW
SSRMA22_SCW19
+400 mV v. Ag/AgCl

Max Stress 601 MPa

’_”—h\ TTF 56 Hours

pH 8.726

| | i | | L | | |

31 62 93 124 155 186 217 248 279 310

] (Thousands)
Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5 / W 267

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

... Solution: & / %’ A2 3=5266 (s/);]j()le o
| SSHE

: //4,/%/ FE.AYD g # P28F3Y P
/u/e, 29,352 g ¢ p355V9 WA R
WNa O 2,660t “« 253905 pi "LD‘,_,__._ R

- Reagents measured with Model: /778U S SN: 2 & £3
Cal: /5 JT¥%L 0y Due: /¢~y 2§~ e

_ Counter Electrode: PZ /_ Reference Eleétrode /§ § /45

w/im Wall
~ Gas: /% (4‘9“ «;9!9/) Ecorr: —_ ¢ £, 4
\ Eapplied: +JIS W Potentiostat: 43¢ Yo~ SN: 940913 & R

Specimen Viswal: 27 4, 0 nn ﬁ? s
Rl i

-/

6 t.!o;y/ﬂ 5

s Torgz Al ot R -95°e  Assnt/




Load (pounds)

111

- Slow Strain Rate Test

1.05M NaHCO3; 0.5M NaCl; 0.19M NaOH
- SSRMA22_SCW20
+400 mV v. Ag/AgCl

1500
1200 Max Stress 553 MPa

900 TTF 52 Hours

600

300

pH 8.748
0 | | 1 t | - i | |
0 31 62 93 124 155 186 217 248 279 310
(Thousands)

Time (seconds)

o 094/7//%
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SLOW STRAIN RATE TEST

Objective: see page #5 4/, M #L95

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Aot 22771 3~3’2(064
Solution: § a? aﬁ /d,/
Wa My 176,579 =D2556 ¢ ot 8 L83
Natl, 58.57 23550 G kY adl( -
233924
Vo 0 /s 38 el .
Ker, 243,65 €53 7&”“’{/// /il
Reagents measured with Model: 22/40 S SN: 258 3
| Cal: /¢~ gur pv Due: s¢ Jpv 25~
Counter Electrode: pz" i Reference Electrode ]; //45
\A»\.
Gas:A/J (W,ii?/) Ecorr: -0'5317,., 1S l<.c,e

“Tiapplied: YYi¢,, / Potentiostat: £SLC 4Yp -5 SN: G5 09)3 8
Specimen Visual: MM MZ»/‘—\, - .
; ? )

e’ 3.2x10 b s

kWwam, RT ¥ 7/4 A/3~/

 SSRmA. {imsa ua.i/




Load (pounds)

1500

1200

900

600

300

Slow Strain Rate Test
1.05M NaHCO3:; 0.5M NacCl; 0.19M NaOH; 1.5M KCI

SSRMA22_SCW21
+400 mV v. Ag/AgCl

113

- Max Stress 562 MPa
- TTF 46 Hours
| | | | 1 | | | |
0 31 62 93 124 155 186 217 248 279 310

Timeo [carnnde)

(Thousands)
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3268 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish 23M- 3-2266
"21/01»
Initial Weight: I 0. 46140 Model: Sartorius Genius SN: 12809099
Final Weight: 17.33 803} Cal:5/14/04 Due:11/14/04
Igen
SOLUTION: SCwo» - N d-\QOJ
KEA * 17,474 4 s  Me,se, s 41.34, t¥orsys:
. Lot * 005N} 2=y »
Pech = lo-g1q, Lo+ o3s504 MNaF = 19y, w!” 9915959
4
N‘GNOJ H |7.?6q} L‘f © 20609 + oI WQ«.}Q\ 2000 M‘S
Reagents measured with Model: OHAUS SN: 2883
Cal: ?nfoy Due: 7//5‘/4r
Initial pH:  T.011 Model: orig SN: 2330 i
Final pH: 7+ %36 CAL: Yfaijoy DUE: 7/3! oy c.}n)m._, e
pH Probe: #13-620-296 SN: 4674126
TEST TEMPERATURE: §5°C Measured with Hg Thermometer SN: & 4¥-/44
Cal: ('/v)oq Due: iL/v}ml
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE 13620 S SN: 32¢ 420k
Gas: 99.999% Nitrogen CoTTrTT e
) Ecorr: = SY§ y Model: Keithjey G!“ SN: &70u43L
Ept: = 43 o Cal: c/>/°q Due: 6/7/,,
Eapplied (vs SCE): ~
Potentiostat: Solqa,‘h_,,,\ (177 3%] SN# 009392(y

Specimen Examination: A, p:-uc.)_ - Mo Sualaee E4¢,L\; o~ Sors, -
A LY ~ (AL XS
S‘Lﬂa 0;7 WA A’" Sua 'CAQC_S 5"' Sfu.,« ~e, f f "

Os\a €22 PDey 1Y

0¥




1.0

0.5 -

Simulated Concentrated Water
Minus NaHCO3 Temp=95C
pH=7.012

—

RN S YN R R AT B SR T A A WA Ll vl g el 1y g

——— C22PDcyl14_Un1Ch8.cor

-1.0
10-10

10°° 10’8 107

10 10°
| (Amps/cm?)

104 107 102

10
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277.8-3266 CNWRA Drawing 20.01402.571.018 polished to a

600 grit finish A7 -3-32bb g,

‘/37/01.
Initial Weight: 12-376 57y Model: Sartorius Genius SN: 12809099
Final Weight: 12 . 3755%, Cal:5/14/04 Due:11/14/04

SOLUTION: ., Sm ALC| + Fos m Ny €Oy + |5 m kel + o.49mMa0H
- 2 v

¥
/7"'%; M Heo, Lt 7 6 2yq2Y
22365, kei «+? vossys

Reagents measured with Model: OHAUS SN: 2883
Cal: 7/cfoy Due: ficfos ~
initial pH:  2.7790 Model: orion SN: 2370
Final pH: %.%26 CAL: 2 lz,,/oq DUE: 7/21/0)‘ e
pH Probe: #13-620-296 SN: 4¢oq 5124
TEST TEMPERATURE: 55'°(_ Measured with Hg Thermometer SN: H §¢ -14%9
Cal: G/r B‘l Due: '2/7}." e e i s e e e e
Counter Electrode: Piatinum Flag
Reference Electrode: Fisher SCE 12~ L20-5L SN: 32%¢%266
Gas: 99.999% Nitrogen ) o
Ecorr: = 381 ~v Model: Keithley &1y SN: GIoys2(
Ept:  + 7o Av Cal: &[5 [oy Due: /-;,/br
Eapplied (vs SCE): —
Potentiostat:  s¢lgada, Jyro SN# ©6236206¢

Specimen Examination: Mo f-'H} n Specimen Veay Mo Sua face

Stein, vy w\\ f\-{fu\ﬂL S,uu'm:_ &0/\ ‘Q—um*‘\% TCG‘&;}

Oade  €2200¢y) ¥
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1.0
.5M NaCl+1.05M NaHCO3+1.5M KCI+0.19MNaOH
Temp=95C pH= 8.7
0.5 -
0
2 o0
L
05 |- I
—— C22PDcyl15_Un1Ch8.cor
1.0 Coenrtd v el o rvod il e evd oy vl v v i
10°° 108 107 10°® 10° 10 102 102 107

10-10
| (Amps/cm?)

€ ol
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Objective: see page #5

POTENTIODYNAMIC TEST

Specimen: C22 Cylinder Heat# 2277-8-3266- CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish

Initial Weight: 12, 35 3%y

Final Weight: 2. 35°5% 09_
SOLUTION: .S MNegy

. NaCt
S% ‘—H.a_

2271-2- 3206 g

Hn /o;.

Model: Sartorius Genius
Cal:5/14/04

SN: 12809099
Due:11/14/04

+  loym MHCoy > 0.15m Ak OH

ot £ 035504

16,53, AHEo, Lk szisay

/S. 2«‘45'}

Reagents measured with

Initial pH:  &- 50
Final pH: 9.{23

TEST TEMPERATURE: 9f'L

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE

Gas: 99.999% Nitrogen

Ecorr: ~ 382 v
Ept: =~ 2¥7 mv

Eapplied (vs SCE): -

Potentiostat: s.|~~}'~. 1%¥o

Specimen Examination:

on, S,o&‘:.m P —

MoH  w* 63367

Model: OHADS
Cal: 7//:— vet

Model: orion

CAL: 7/?" oy
pH Probe: #13-620-296

Measured with Hg Thermometer SN:
cal: b Jvjoy

3p2p- g0

Model: Keithley ({4
Cal: ¢ /1 oy

[V Connosivn v f"““-la' - SU"£°QO. S"A.;nl?_

W'\\ Q\g'ea\ls\\ S(“(f“'\u‘ \§v~ Q\J"\A\n.\ ‘YC%\"‘/

_D,,\-A 2 oo c\‘\ 13

SN# ooriYaly

SN: 2883
Due: 7//3- Py

g:E 320 : 1);\\)05";;7&.‘/!& —

SN: ¢e1512¢

M Jv-14
Due: Y;J/:/’q

SN: 3a2¥szof

SN: o304 931k
Due: ;,/7 -




1.0

0.5 |-

.5M NaCi+1.05M NaHC03+0.19M NaOH
Temp=95C pH=8.8

E (Volts)
o

—— C22PDcyl16_Un1Ch8.cor

Coetend v ot vrnd el el

ol

Lol

Lt L

-1.0
10°

108 107 10°® 103
| (Amps/cm?)

10

103

102

10!

119



POTENTIODYNAMIC TEST

Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266 CNWRA Drawing 20.01402.571.019 polished to a
600 grit finish 22771-3-32bb g

"/37/ %

Initial Weight: 1. 3¢ 24¥%, Model: Sartorius Genius SN: 12809099
Final Weight: 2- 3 372‘%, Cal:5/14/04 Due:11/14/04
SOLUTION: Scw with, Mot + o) 3 On L/

[6.910, Necl wt? 035509
7. 51l Natly Lt ? 520801
+ 0T Wwatee to aooOm\s

Reagents measured with Model: OHAUS | SN: 2883
cal: /5 [oy Due: 7//3‘ ox
Initial pH: S-32Y Model: orion SN: 237p
Final pH: . 023 cAL: 7 al/o‘l DUE: 7/3:/0:'— S

pH Probe: #13-620-296 SN: Yy 674126

TEST TEMPERATURE: 55”C  Measured with Hg Thermometer SN: H §g-149

Cal: {,) i’/oq Due: 13,) ?)OLJ

Counter Electrode: Platinum Flag - ~
Reference Electrode: Fisher SCE 1 7-Ww-€? SN: 3289204
Gas: 99.999% Nitrogen

Yy . 670453,
Ecorr: ~Qbd~v Model: Keithley ¢ SN:
Ept: -8 av Cal: 677 o4 Due: (./7/,3.
Eapplied (vs SCE): .~

R Potentiostat: Sela .‘;\,M.. 1450 SN# &0 2 2726

Specimen Examination: Ne S’a~ of Conresion ot P'H"'d’

Gdo Co\o"b "r‘m'\' S‘)o.ni-)r o~ Al Suafaces O’Q' Sfeu'm-—

DaYe C22POCy) |7
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1.0
SCW with only NaCl +NaNO3
temp= 95C pH= 5.324
0.5
-
B
S 0
w T
-0.5
i —— C22PDcyl17_Un1Ch8.cor
1.0 NI L0 AR N1t MO RN VTT1 NN S W UUST| S SO ¥ U111 NS SN V171 M O V1| N AN 11T N NN AT\ N W WA Y 1 L1 RS W TN T
10" 10" 10" 10™ 10° 10° 107 10° 10° 10* 10° 107
| (Amps/cm?)



POTENTIODYNAMIC TEST

Objective: see page #5

Specimen: C22 Cylinder Heat# 22776-3266 CNWRA Drawing 20.01402.571.019 polished to a

600 grit finish a-3- 324 2o

a/.n/o‘
Initial Weight: 12, 32/7¢ Model: Sartorius Genius SN: 12809099
Final Weight: Cal:5/114/04 Due:11/14/04
SOLUTION: 3.5m A\ 4+ O 38~ A0,

q4y.16 Mec) tot ¥ 0 35509
G462, Mo, ¥ v20ov04

+ O W&"}L—s o ZOOOMJL)

Reagents measured with Model: OHAUS SN: 2883
Cal: 7y ;y/oy Due: 7/10‘ 0y -
initial pH: §.507 Model: orjon SN: 2330
FinalpH: (.T!8 CAL: 7/2//“/ DUE: 7/ oy
pH Probe: #13-620-296 SN: 453972

TEST TEMPERATURE: g¢ % Measured with Hg Thermometer SN: M §¢. 14 G

Cal: é/vfoy Due: z/!/m_/ )

Counter Electrode: Platinum Flag o
Reference Electrode: Fisher SCE |7-620- 52 SN: 32§50

o Gas: 99.999% Nitrogen
Ecorr: ~ 160~ Model: Keithley /Y SN: G443

T Ep: -5V e~V cal: ¢ /7/,4 Due: ¢ /7/or

Eapplied (vs SCE): ~

- Potentiostat: golaadme 14 ¥O SN# o 23 §265

. ] - 4: -k' eton e e e e e s
Specimen Examination: Ne Coanosio— o4 I’:“ﬂ"r Gelp i

H;.A;} o AN Speleees o Spectme

L SN \,,'\\ ec‘ao\.s S'u.:mh Q‘«. &un:\l‘w\ —\\tS‘L

oake (2P Dey)




E (Volts)

1.0
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0.5 -

3.8M NaCl + 0.38M NaNO3
Temp=95C pH=5.507

-1.0

—— C22PDcyl18_Un1Ch8.cor

T R R NN S A

bt R

terrd

gt

L Lt

109

108 107 10°®

10°
| (Amps/cm?)

10
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POTENTIODYNAMIC TEST
Objective: see page #5

Specimen: C22 Cylinder Heat# 2277-8-3266 CNWRA Drawing 20.01402.571.019 polished to a
600 grit finish 23717 -3 -324b 34,
b/J‘l 04

Initial Weight: 1. 27101, Model: Sartorius Genius SN: 12809099
Final Weight: ;| 155‘43)/ Cal:5/14/04 Due:11/14/04

SOLUTION: 3.9mMm NuC| 4+ 0.37m A, 10,
Huu. 13, Nect Lo} £ 35504
G Y. ko, N0y oF ¥ 62 0x0q

+ ot walew T 2000 Y

Reagents measured with Model: OHAUS SN: 2883
Cal: 5 //y/o._/ Due: 7/15‘/06‘

Initial pH: 6. 231 Model: orion SN: 2370

Final pH: 7.60%% CAL: 7!21/"; DUE: 7/;:)()5- O
pH Probe: #13-620-296 SN:

\_‘
TEST TEMPERATURE: 9§ C  Measured with Hg Thermometer SN:  H §&-/4 4
Cal: & / 7/,, of Due: ;2 / y/ oy S,

Counter Electrode: Piatinum Flag

Reference Electrode: Fisher SCE 172620~ 52 SN: Yy ¢6204

Gas: 99.999% Nitrogen et et e e e
Ecor: - 457~ Model: Keithiey (, I sN: 070443

Ept: - b)) v Cal: 4/7 /o,_/ Due: 6 /v 6y T e e
Eapplied {(vs SCE): -

Potentiostat: Se} «7\ A Mo SN# ©o 13 §2068

Specimen Examination: Ny Cparosion o f"H;, - Golo """" e e

S*Avmi'}/ .~ A'\\ .Svn.QMt 3 b‘& Sfc,m‘ ~ e et e

Dara 220 CT\ 4

F tolon o} Vet B8
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’ 1.0
‘ 3.8M NaCl + 0.38M NaNO3
L Temp=95C pH=6.231
0.5 -
) L
)
t >
S o0
w
- \\
-0.5 -
B —— (C22PDcyi19_Un1Ch8.cor
1.0 (RIS S I S A O I K 0T I B I N 11 B B Y W1 11 B R A NN 11| B B SRR 11 S B NS B RN

1010 10°° 108 10”7 10® 10°° 10 103 102 10"
| (Amps/cm?)
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SLOW STRAIN RATE TEST

Objective: see page #5 /1/ /W 4 g5

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

MenV # T Bl 4
Solution: ¢ Z «%\, 9'?;7—3 5266 372'/“'

We HCl,  4F15C 2 # I 891

Wl 4 94 w0352 G
w /PS5 3
Kl /%2209 g ol
" Reagents measured with Model: ZX/#¢ S SN: 2¢§ 3
Cal: 5 TJane .4 Due: /(Wﬂs-—

Counter Electrode: //g Reference Electrode: ,45 /,45 - £ R
Gas: A)°2 (94‘. 9967\ Ecorr: — ,,(2 A >“‘/ "’/3/'7 Kee

7’;?lapplied: '\—L{ | S’m {/ Potentiostat: =5 (. 4/0 -2 SN: %?0 q/ 3 g
Specimen Visual: — 7 MM ' S

kﬁ;’ij;;w%”f?fc 4/3:«\/
/% %é SSRMB AL — SLu) 32




Load (pounds)
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Slow Strain Rate Test
0.5M NaCl; 3.3M KCI: NaHCO3 as in SCW
- SSRMA22.SCw22
+400 mV v. Ag/AgCl

1500
1200 |-
Max Stress 507 MPa
900
TTF 37 Hours

600
300 |-

0 ] i I L« | | ] I {

0 31 62 93 124 155 186 217 248 279 310

(Thousands)

Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5 W #C78

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
. ‘;..23.77'3‘3'&("(3 ‘(211101-
Solution: & éj/g/&\‘ p// ?l[d 9 / e
' 327
el ity n Y
L Mattlly, ygpg 202677 ) J)
KU dingerg <Vt L wAadpedid)
Reagents measured with 1(\:4;(:1?;‘?-% 5 Dsll,: fsfjm/ 45

Counter Electrode: pﬁﬂﬁj Reference Electrode: /ﬂj /%5% ": %““ -
Cmhh (prssg) wem=29pay/  TNEE
Eapplied: x- 4, S / Potentiostat: "¢ ¢ ¢4 -3 SN: g,é Y 9/.3 f

Specimen Visual: 2 -7L7 ”m) | M
i sy vahiiss Sl ol

- e o R Loce  ws/

o , o,
L E = 3.4%/0 S
X

I sRMAAL— SOW2E <,




Load (pounds)
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Slow Strain Rate Test
0.5M NaCl; 7.1M* KCI; NaHCO3 as in SCW
- SSRMA22_SCW23
+400 mV v. Ag/AgCl

1500
1200 [
Max Stress 465 MPa
900
TTF 32 Hours

600

300

O ] I | | . ] ] ] ] |

0 31 62 93 124 155 186 217 248 279 310

(Thousands)
Time (seconds)

*

above saturation
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SLOW STRAIN RATE TEST

Objective: see page #5 W #& 75~

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001 2277-3-326l “4[z /0!-
# -

S(;lution: X Z VQ‘I;—\, 4}9”‘1;.5 34”/
prare

Noll, 45035 »o35507 ,ui
NuHEl, 48305 & 02892 w4

KL 264835 ¥ o062dA WVH 0.2

Reagents measured with Model: W Y SN: R £ & 3 e
Cal: ,& que 2Y Due: ss~Jww/ 28

Counter Electrode: /ﬂf ﬂ 6 Reference Electrode: ,45 / bw z
Gas: /{/ Ecorr: — 2§ D&l} w/ 3m K2

Y (#5555,
Eapplied: + 07 MM / Potentiostat: &8 o/1f/-o SN: q;f 09)% f

Sh @mu &J&M

< 4400 s

(. ssRmALL_ seW LY, 4




Load (pounds)
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Slow St?aln Rate Test
0.5M NaCl; 7.1M* KCI; NaHCO3 as in SCW

— SSRMA22 SCW24
1500 +200 mV v. Ag/AgCI
1200 - Max Stress 612 MPa
900 | /‘——_\ TTF 64 Hou{rs
600
300

0 | | | L - | | |
0 3 62 93 124 155 186 217 248 279 310

* above saturation

(Thousands)
Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5 %W »o g5

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
22771-3-3200 f};:/ot

e
Solution: « \é V%Lv . ‘
P// €03

$5409
Mo (L //;M,i'/; # /(Mﬂ/ e,
W 1CO, 4 §-370 ole 7
Wb 26408 00645 U 00

Reagents measured with - Model: 22U 5 SN: L&5K 3
Cal: 16 T4 oY Due: 18 JUv o4

Counter Electrode: fZ’ K}Reference Electrode: 45 /,4 A &( o 5

Gas: /IZ{/?;“(; §;/) Ecorr: — Q9L / W/j m Kl
Eapplied: Y x7) " [/ Potentiostat: &7, § ¢4 'o? SN: %,’M 91 3 v-‘P

Specimen Visual;b'/&vk j /m‘/?fl&,( : M _/Z,/,:\/

-L _
éo-;}..ék/ﬂ s/

Py S YR Y




Load (pounds)

1500

1200

900

600

300

0

*

Slow St®in Rate Test

0.5M NaCl: 7.1M* KCI; NaHCO3 as in SCW

SSRMA22_SCW25
+100 mV v. Ag/AgCl

133

Max Stress 668 MPa

Urs

| | L | L | l | |
0 31 62 93 124 155 186 217 248 279 310
(Thousands)

Time (seconds)

above saturation
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SLOW STRAIN RATE TEST

Objective: see page #5 W P é ? (

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

22)9=F=5244 4,
/{A/’X# 22777 3- 32606 (,/n/oc

Solution: ¥ Z? /7' G159
date A3y worpzs T
Wil €06  s05€38Y
Nl 46480 g”“’“‘ 7@”“‘/ 2.6%

593

Reagents measured with Model: Wf{ S SN: o ? ? 3
Cal: ,¢& Jue oy Due: ¢ Jywv 95

Counter Electrode: Pt Reference Electrode: 4 // 4{ é,” Zu.'_(
Gas// (4;/9‘9/ Ecorr: 3.53-&/ ‘//3”7 #CL

Eapplied: 4 jm,v/ Potentiostat: 476 ¢4/ -,4 SN: q 3093 g

Specimen Visual: 4“4{ 7 m
sconsln Y/ M
M ﬁﬂ«%

-/

c’= j,,zk//&g

; { @Mﬂu fdw; é




Load (pounds)

1500

1200

900

600

300

0

*

Slow Strain Rate Test

0.5M NaCl; 7.1M* KCIl;: NaHCO3 as in SCW

SSRMA22_SCW26
+300 mV v. Ag/AgCl

Max Stress 567 MPa

’W TTF 47 Hours

0 31 62

above saturation

93

124 165 186 217 248 279 310
(Thousands)

Time (seconds)

135
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SLOW STRAIN RATE TEST

Objective: see page #5 W 2654
Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042- 001 /.

Bl
Solution: 227773 3?’(96 (,/3-7 ob

Reagents measured with Model: / /
Cal: ﬁ Due »éz

Counter Electrode: ﬂ/ /4 Reference Electrode: A/ /ﬂ
Gas: /l/ /49 5 ;) Ecorr: ,1//9
Eapplied: // /4 Potentiostat: / /4 SN: / )4

Specimen Visual:

adoe iUl W/M%




137

Slow Strain Rate Test
Glycerin @ 95 C

SSRMA22_SCW27

1500

1200 - Max Stress 680 MPa
g
5 900 TTF 73 Hours
g
he)
3 600
—d

300
0 | | | | | ] ] | - ]

0 31 62 93 124 155 186 217 248 279 310 ...
(Thousands)
Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5 //W %é Z}/

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

y 3 Bl
—47- 3 - 3260 bﬂ/o(.
Solution: « Z{ _,m 22 f

o/ /%qzﬁﬁﬂ‘//‘AOf f",(?; 7"//‘1'
pirtls, 4€D pAFG2Y V2atat

Kl 2L4, €% ¥ IPSE73 ,I)‘ . g, §¢
ety 44ET 05080 7 /

Reagents measured with Model: M S SN: RE &3 _
Cal:/g-wu. o Due: /5~ 4+ 74

Counter Electrode: ,Ot 45 Reference Electrode: /45 //5 % 7;@
: w3
Gas:/(/:! 64,;”) Ecorr: = 36wt/ /
*Eapplied: —‘—17'”“ / Potentiostat: 42¢« —p>2r~SN: g 209/% &

Specimen Visual: {9‘5) ohloe, <3 Vyﬂ -2 e

; -6
& = 242w &

o dd MM%/‘ZV“‘M Arne,
/A /fi(/ . SsAMArAi_ScH2E  p




Load (pounds)
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Slow Strain Rate Test

0.5M NaCl;«g«8¥% KCl; 0.38M NaNO3; NaCO3 as in SCW
B ," ™M SSRMA22_SCW28

& ym 1)r 3/&’«/

1500

1200 F Max Stress 560 MPa

900 TTF 39 Hours

600

300

0 | | | | ~ 1 | | | |

0 31 62 93 124 155 186 217 248 279 310
(Thousands)

) . Time (seconds
note: solution above saturation ( )
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SLOW STRAIN RATE TEST

Objective: see page #5 //W # ig/

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
‘ 2

#509-5-3561
Solution: ,\é 8 5717 3- 3266 f}ﬂ/ﬂ,
/V;“'/é /403 £ pYI¥78 //i:u: 2§

KO, 4607 23892 Jread]
Kig 123, 10 AKX 6793 s 2y
J f
vy, Haq 220609 L Tyy
. Reagents measured with Model: Z#Y S SN: AEE 3
Cal: ) 5ue oy Due: j¢~ gmwn'o§

Counter Electrode; pZ' %_ j Reference Electrode: 49 /%% va:, "‘*'e

GaS:/yé/?'?"9¢ 9) Ecorr: — _35'?.,/ w/{/’l AL

P‘Tiapplied: :L;L,;;g V Potentiostat: L~ yyp~) SN: 94,G:3 &

3"\?\*&/044

Specimen Visual

;4»471«:/{»)' LWuﬂ&/?WLS')
bl o
60: f,o‘uf/ﬁ'ég_/

o 4%,,,“;7«%%/7%4(% A+l

' SsAmgAL Sowr?

RN 14




Load (pounds)
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Slow Strain Rate Test
0.5M NaCl; 3.3M KCI: 0.38M NaNO3; NaCO3 as in SCW
- SSRMA22_SCW?29

1500
1200 - Max Stress 590 MPa
%00 TTF 50 Hours
600
300
o L | | L L -I | i |
0O 31 62 93 124 155 186 217 248 279 310

(Thousands)

. . i C
note: solution above saturation Time (seconds)

//ﬂ)y »

| /2//>74;9/
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Caiculation Rosulla

Nofebook # 572 P- 63.

¢
s

cLI. Sfié;afi'm Ca’blwla}h'on“

Caloutation was conducied using OLI StroamAnalyzer 1.2 =5 =R
L SCWo1
[Calculasion Summary [Calculation Summaly,_ [Calcutation Summary [Calculation Summary
SinglePoint1 Caloulation for Work ! SinglePoint_NaOH Caloulation for Work 1 SinglePoint_NaOH_950C Calculation for Work1 [SinglePoint1 Calculation lor Work1
[Automatic Chemisiry Model |Automatic Chemistry Model |Automanc Chemistry Modet [Automalic Chermistry Model
Databanks: Databanks' Databanks Databanks
Publio Publio Pubiic Public
[Unit Sl Dotautt Unit Set: Delautt Uinst Sel: Dolaust Unit Set: Detaut
Isohorma) Calcutation lsotharmal Caloudation Isothormal Caloulation 1nothermat Calculation
Tomporatu 25°C Tomporans 25°C Tomporatu 95 °C Tomporatu 26°C
Pressure 1 atm Pressure 1 am Pressure 1 atm Presaure 1 atm
Stream Inflows Stream Inflows Stream Inflows. Stroam infiows.
Water 2000 g Water 2000 g [Water 2000 g (Wator 1000 g
Sodium chloride 10862 g Sodiumchl  10.862 g [Sodum chi 10,862 g Sodumchl 5438 ¢
[Potassium chioride 12.956 g Potassium  12.956 g Potassium  12.966 g Potsssium 6479 g
[Sodium nitrate 17603 g Sodium nits  17.503 g [Sodium nit  17.503 9 [Sodium nit og
[Sodium suitate 41384 g [Sodium sul  41.384 9 [Sodium sul  41.384 9 [Sodium sul 20699 g
|Sodium bicarbonate 192,684 9 [Sodium bic  192.684 g [Sodium bic 192,684 g Sodum bic 96339 g
[Sodium fluoride 6.185¢ [Sodium fhs  6.185 9 [Sodium s 6.185 g [Sodium s 3088 g
Sodium hydroxde og [Sodium hy: %9 | Sodium hy %59 Sodium hyt og
Speciaon Summary [Speciabon Summary [Speciaon Summary [Speciabon Summary
Total number of apecios: 113 Total number of species 113 Y otal number of species: 113 Tota number of epecies: 113
Usor Rolaled  Aquoous Vapor  Soid Second | User Relstod  Aquecus Vapor  Sohd Second  |User Rolaled  Aqueous Vapor  Soid Second  |User Rolated  Aquecus Vapor  Sotd Second
Intiows Inflows  Species  Specica  Species  Liquid Spefinfiows  Inflows  Species  Spocios  Specles  Liquid Spefinfiows  Inflows  Speckes  Species  Species  Liquid Spefinfiows  inflows  Speckes  Species  Speckes  Liquid Sped
H20 coz H20 H20 - Vap K2S04.KNaSO4  |H20 co2 H20 H20 - Vap K2504.KNaSO4  [H20 co2 H2O H2O - Vap K2804 KNaSO4  |H20 coz H20 H20 - Vop K2504 KNaSO4
(NaCl HCO3-1  COZ- Vap 2NaZ504.Na2003  [NeCH H2CO3  HOO31  COZ- Vap 2NaZ804.Na2C0O3  [NaCt H2CO3 HCO31  COZ2- Vap 2Ne2504 Na2CO3  [NaCl H2CO3 HCO3-1  COZ- Vap 2Na2304 NaZCO3
kel KZS04 KNHSO4 1 (HF)2 - Va KHCO3 KCt K2ZS04KNHSOA-1  (HF)2 - Vay KHCO3 KCH K2S04KNHSO4-1  (HF)2 - Vy KHOO3 ket KZSO4 KNHSO4-1  (HF)2 - Ve KHCO3
NatNO3 2Na2S04.1C02 - A HC1 - Vap KHSO4 NaNO3  2Na2604.1C02-Aq HOI- Vap KMSO4 NaNO3  2Na2804 1002 - Aq HCI- Vap KHSO4 [NaNO3  2Na2804.1002- Aq HCi- Vap KHSO4
[Na2504 (HF)2 €032 HF-Vap K2CO3 NaZSO4 (HF)2 ~ CO32  HF-Vap K2CO3 NazSO4 (HF)2  CO3-2  HF-Vap K2003 Na2SO4 (HF)2  CO32  HF-vap K2C03
NaHCO3 HC <3} HNOS - Va K2C03. 1.6H20 NaHCO3  HCI CH1 HNO3 - Va K2C03 1.6H20 NaHCO3  HCI 3] HNOJ - Va K2C03.1.5H20 NaHCO3  HCH CH1 HNO3 - Va K2C03.1.6H20
[NaF HF Na2Fet 503- Vap KCI NaF HF Na2Fs!  503-Vap KCI NaF HF Na2Fet 8O3 - Vap KCI NaF HF Na2fst  SOB- Vap KCI
(NaOH [0 H2S04 - VKF NeOH  (HFE  F1 H2S04 - VKF NsOH  (HF  F1 H2ZS04 - VKF NaOH  (HF)§  F-1 H2804 - VKF
HNO3  (HF)2-Aq KF 2H20 HNO3  (HF)2-Aq KF.2H20 HNO3  (HF)2-Aq KF 2H20 HNO3  (HF)2-Aq KF 2H20
KHCO3  HCi-Ag KF 4420 KHCO3  HGI- Aq KF 4H20 KHCO3  HCI- Aq KF 4H20 KHCO3  HOI- Aq KF 420
KHSO4  HF2-1 KOH KHSO4  HF2-1 KOM KHSO4  HF21 KOH KHSO4  HF2-1 KOH
K2C03  HF - KOM.2+H20 K2C03  HF-aq KOH.2H20 K2CO3  HF-Aq KOH 2H20 K2CO3 HF-Aq KOM.2H20
K2003.1 EHs 1 KOH.1H20 K2C03.1.6 Het KOH.1H20 K2CO3 1 EHet KOH.1H20 K2C03.1.6 He | KOH.1H20
XF OH1 KNO3 KF oMt KNO3 KF Okt KNO3 KF OH-1 KNOA
KF 2H20 NO31 K2504 KF.2H20 NO3-1 K2504 KF 2H20 NO3-1 K2504 KF 220 NO31 K2804
KF.4H20 HNO3- Ag K2504 1H20 KF.AH20 HNO3- Aq K2504 1H20 KF.4H20 HNO3 - Aq K2804.1H20 KF.4H20 HNO3- Aq K2S04.1H20
KOH KMSO4 - Aq NaHCOd KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3
KOH.2HX KCl - Aq NaHSO4 KOH.2HXCKC1 - Aq NaHSO4 KOH.2H2C KCt - Aq NaHSO4 KOM.2M2C XCI - Aq NaHSO4
KOH.1H2C Ke t Na2CO3 KOM. 1H2C Kot Na2CO3 KOM.1H2C Ke f Na2CO3 KOH.1H2C Ks 1 Na2C03
KNO3  KSO4-1 Na2CG03.10H20 KNO3  KSO4-% Na2CO3 10H20 KNO3  KSO4-1 Na2CO3 10H20 KNO3  KSO4-1 Na2GO3.10H20
K2504  NaHCO3- Aq Na2CO3.7H20 K2S04  NaMCO3 - Aq Na2C03.7H20 K2S04  NaHCO3 - Aq Na2CO3.7H20 K2504  NaHCO3- Aq Na2C03.7H20
K2804.1H NaCO3-1 Na2CO3. 1H20 K2504.1H NaCO3-1 Na2CO4 1H20 K2504.1H NaCO3-1 Na2CO3 tH20 K2804.1H NaCO3-1 Na2CO3.1H20
NaHSO4  NaF - Ag NeC! NsHSO4 NaF - Aq NaC NaHSO4  NaF - Aq NaCl NaHSO4 NsF - A NeCl
Na2CO3  Nast NeF Na2C03  Naet NaF Na2CO3  Naet NaF NaZCO3  Nast NaF
Na2CO3 1:NaNG3 - Aq NaF Na2804 Na2C0a.1(NaNO3 - Aq NaF Na2504 Na2CO3. 1 NaNO3 - Aq NaF Na2S04 Na2C03.1 NaNO3 - Aq NaF Na2SO4
Na2CO3.7 NaSO4- 1 NaHF2Z Na2CO3.7 NaSO4- 1 NaHF2 Na2CO3.7 NaSO4- 1 NaHF2 Na2CO3.7 NaSO4- 1 NaHF2
Na2CO3 1 §04-2 NaOH Na2CO3.1 804-2 NaOH Na2CO3.1 S04-2 NaOH Na2CO3.1 504-2 NaOH
NaF Na281S03 - Aq NaOH TH20 NaF Na281S03 - Aq NaOH 1H20 NaF. Na28(SO3 - Aq NeOH 1H20 Naf No281303 - Aq NoOH. 1H20
NaHF2  H2504 - Ag NaNO3 NaHF2  H2SO4- Aq Nahoa NaHF2  H2S04- Ag NaNO3 NaHF2  H2804 - Aq NaNO3
NaOH.1H20 Na2SO4 NaOM 1H20 Na2SO4 NaOH 1H20 Na2S04 NaOH 1H20 Na2SO4
Na2S04 Na2S04 Na2SO04 Na2S04 Na2504 Na2S04 NazS04
Na2S04.NaHSO4 Na2504.NsHSO4 Na2§04.NaHSO4 Na2S04 NaHSO4 Na2SO4.NaHSO4 NaZS04.NsHSO4 Na2S04.NaHSO4 Na2504. NaHSO4
Na2804.10H20 Na2S04.10H20 Na2S04.10H20 Na2S04 10H20 Na2S04.10H20 Na2504.10H20 Na2504.10H20 Na2S04.10H20
809 303 03 303
H2804 H2804 H2804 H2SO4
Stream Parametors Stream Paramoters Stroam Paramotors Stream Paramelors
Stroam Amt 2818 ¢ [Stream Am 23066 g Stream Am 2306.6 ¢ Stream Am 1329
¥ emporature %c Tomporaty 5% Tomporaty 9 ¢ T emporatu %
Pressure 1 atm Pressure 1 am Prossure 1 atm Prossure 1 atm
7.6933 pH pr 8.9496 pH e 88057 pH pH 76995 pH
= lonio Strength 1.6667 mokkg H20 lonio Stren 2.0067 molkg H20 lonio Stren 20763 mokkg H20 ) lonko Stren 16086 molikg H20
0amobe Prossure 70 757 atm Oemobo Pi 73.217 atm [Oemotic. P1.—63:085 atm Osmotic P 68.237 atm
094956 Activity 0.94844 Activity WalorActv 0 95063 Activity WateActv  0.86133 Actity
Eloctrical Cond, apecic  0.080133 Vehm Electrical C 0.092008 1/ohm Esectricsl C  0.22901 1ohm [Bectrical C 0076339 t/ohm
Blactrioal Cond. molar 50.942 om2/ohm-mol Soctrical C 49,19 om2/ohm-mal Electrical ¢ 127.43 om@/ohm-mol Blecirical C 61657 cm2iohm-mol
~ |viacosity. absctue 1.3967 oP Visoosity, ¢ 14813 cP Viscoslty. +  0.52894 cP Viscostty, ¢ 1,4067 oP
[Viscosity, relatve 1.5703 cPloP H20 [Viscosily, 1 1.6631 cP/cP H20 Viscosity, 1 1.7804 cPicP H2O Viecosity, 1 1.6798 cP/cP H20
Tolal Aqueous Vapor  Sotid 2nd Uquid Total Aquecus Vapor  Sodd 2nd Liquid Toish Aqueous Vapor  Sold 2nd Uquid| Tol Aquoous Vapor  Soid 20d Liquid
- gmi omi omi gmi - ymi ol i omi - gmi omi ol gmi - gmi ol oimi
e |Density - 1.0832 0 21997 OlDenaity - X [ [ OfDonsity 1.0867 3 [ ofDensity - 1.0801 0 21907 of
Total Aquecus Vapor  Sokd 2nd Liquid| Total Aquoous  Vapor  Soiid 2nd Uuid Total Aqueous Vepor  Sobd 2nd Liquid Total Aqueous Vapor  Sofid 2nd Liguid
cal cal cat cal cal cal cal cal cal cal cal cal cal cal cal cal cal cal cal
Enthaipy -8.27E+06 -8 24E 406 0 28584 OlEnthaipy -8.35E+06 -6.35E+06 ° 0 OfEnthaipy  -8.20E+06 -8.20E ¢06 ° [ OlEnthaipy -4 126406 -4 12E406 0 -5550.8 o
Tolal and Phase Flows (Amounts) ¥ oiad and Phase Flows (Amounts) Total and Phase Fiows (Amounts) Total and Phase Flows (Amaunts)
Total Aquecus Vapor  Soikd 2na Liquid Total Aqueous Vapor  Soiid 2nd Liquid Total Aqueous Vapor  Soiid 2nd Liquid| Total Aqueous Vapor  Solid 2nd Uquid
s mol mol mol mal mot mol mot mal mol mal mol mol mot mal mol mol
Mole 17.33 n72 0 012606 OfMole 11856 11856 0 0 olMola 1833 118.33 0 [ OfMole 50503  58.479 0 002447 o
Total Aquecus Vapor  Soiid 2nd Uquid Total Aqueous Vapor  Sokd 2nd Liquid Tolal Aquoous Vapor  Sod 2nd Uquid| Towl Aqueous  Vapor 2nd Uuid
9 9 9 9 9 9 9 9 9 9 9 [ 9 9 9 9 9
o mase 22816 2n 0 10588 TM 23086 20066 0 0 OfMass 23066 23066 o ° OlMass 132 1130 0 20857 of
Total Aqueous Vapor  Solid 2nd Liquid| Toial Aqueous Vapor  Sohd 2nd Uiquid Total Aquoous  Vapor  Soiid 2nd Uiquid Towl Aquecus Vapor  Sobd 2nd Liquid
L L L L L L L L " L L L L L L L L L L
[Vohume 21013 20065 0 481EC3 ofvolume 20973 20973 [ o ofVoiume 21828 21828 [ 0 o Volume 10471 10462 0 9.35E-04 o
[Scating Tendencies Scaling Tendencies Scafing Tendenciea Scaling Tendencies
aclida within tomperature r Tomporature Range [solids withl Tomperature Range sikda withi Temperature Range s0kds withi Temperature Range
[Sodhum bloarbonate 1 0 200,00 °C Ineide range [Sodium bic  0.89204 0200.00 *C inside range Sodum bic.  0.33407 020000°C inside range | Sodium bic 1 0200.00°C insice range
= |sodium tuorde 0.16305 0 100.00°C inside range [Sodium fhe  0.11544 0100.00 *C insidle tange Sodum S 0 080034 010000°C Insido range [Sodium t 0.088617 0 100.00 °C insicie range
[Sodium sultate docahydrak 0.060002 032,400 *C inside range [Sodium car 0.076169 032.000 °C inside mnge Sodium sul 0.026147 19 241.00°C Inside range [Sodium s 0.048379 032400 °C Insice range
[Sodhum fiuodde mitale 0033632 20 40000 *C inaide range [Sodium sl 0.056071 0 32.400 °C ineide range [Sodwm cas 0.011471  35.37 109.00 °C inside range Sodsum i 0.030885 20 40,000 °C  Inaide range
Potassium bicarbonate  0.011273 070,000 °C inaide range [Sodéum the 0042762 20 40.000 °C Inside range Hoxasodes 8.51E-03 30 16000 °C inaida range Polassium  0.012045 070,000 °C Insice range
|Sodium sullate 8.74E-03 19 241.00 °C inside range [Sodum sul 9.92E-03 19 241.00 °C ineid range [Sodium chi 3.28E-03 0 350,00 °C inside range [Sodum su 8.31E-09 19 241,00 °C inside range
[Sodium carbonale decahyd 4.07E-03 032,000 °C inside range Potassium  8.94€-03 070,000 *C inside range [Sodumm it 7 44E-04 030000 °C inside range [Sodium cai 4.03€-09 032,000 °C inside range
[Potansium nitrate(Vi) 3.12603 0 110.00 °C naide range Potassium  3.17E-03 0 11000 °C inside range Potsssium 6 66E-04 0 110.00 °C inside range Sodum o 2.376-00 0350.00 °C inside range
[Sodium chioride 249E-03 0350.00 °C inaide range Sodium chi 2.90E-03 0350.00 °C insicke range Potsssium  3.61E-04 0200.00 °C inside range Potsssium  9.76E-04 9.7 28200 °C inside range
Sodwm nitrate 1.67€-03 0300.00°C inalde range [Sodium ot 1.90E-03 0.300.00 °C Ingide range Potassium 3 39E-04 9.7 292,00 °C inside ranga Polsssium  6.61E-04 0200.00 °C Inside range
(Potassum suitale(Vi) 9.00E-04 9.7 202.00 °C inside range Polassium  8.08E-04 97 28200°C insido rango Glaserite  3.00E-06 35 160.00 *C inaide range Potassiom 3 298-06 177 40200 °C inside range
[Potassium chiodde 6.48E-04 0 200,00 °C Inside range Potassium  6.74E-04 0200.00°C inakie ange [ Sodium mx 5.86E-08 data vald tinside range [Sodium by 9.66E-07 dala valid @insids range




Potassium fluoride diydral 3 17E-06 17.7 40200 *C inside mnge Potasaium  3.15E-06 17.7 40.200 °C Insido range Polassium  6.49E-10 39 143.00°C Inside range Potassium  2.39€-09 0 80.000 °C Inside range
[ Sodium hydrogen difluonde 9 83E-07 data vakd tinside range [Sodium hye 5.88E-08 data vakid  inside range Potassium  1.81E-11 dawa vakd lineide ange Potassium  1.50E-10 data valid l insido 1ange
Potagsium carbonate 1.5 bt 2 15E-09 080.000°C Inside range Potaseium 3.226-08 0 60.000 °C Inskle range [Sodium ble { 35E-11 date vaiid f inskde range Sodium bls 2.58E-11 data vaid tinside mnge
Potassium bisuifate(Vl)  1.44E-10 data valid t inside range Potassium 2 13E-10 033000 °C inside range Potagsium 3 46E-14 dala valid  Inside range Potagsium  1.18E-11 ©033.000°C Inaide mnge
Sodwm bisultate 263E-11 data vakid inside range Sodwm hy: 1.20E-10 12 60.000 °C inskde range Sodium hy 5.61E-12 12 60000 °C Inside range
[Potassium hydroxde dinydi 1.13E-11 033,000 °C Inakde range |Potassium  6.84E- 12 data veiid t inskte range P T I E— szmu 211E13 0 82,500 °C inside rango
Sotium hydrowds monchye §.65E-12 12 80.000 °C inside range Sotum bis 1.41E-12 dala vaiid Bingide range [Speciee Output (T rus Species) [Potagsium 4 25E-19 data vakd U inside nge
Sodium suifete bleullato  227E-13 082,500 °C inside range Sodium et 1.38E-14 0 82.500 °C Inside range ] A
Polassium hydroxde 4.09E-19 data vaid t inside range Potagsium 7.70E-18 data vaiid 8 inaide sange Total Aquecus Vapor Soild 2nd Uquid]
9 molkg HeCmol mol na [Species Outpul {True Species)
||H20 20113 55,508 0 0 of
|Species Outpul (True Species) Species Output (True Spacies) Kl 0.024061 1.60E-04 [ 0 of Total  Aquecus Vapor  Soid  2nd Liqud
NaNO3 22983 0012444 o 0 0 molikg H2C mol mot wa
Tol  Aqueous Vapor Solid  2nd Liquid| Totsl - Aqueous Vapor  Soid  2nd Liquid|NaHCO3 5245 0.31043 0 0 o[H20 1000.3 65,508 0 0 of
9 molkg H2Cmol mol wa 9 molkg H2Cmol wa NaF 1,3188 0016616 ] 0 olxct 2.46E03  3.30E-05 0 0 a|
H20 20007  55.508 [ 0 ojH20 20113 56508 [ 0 dlcoz 005841 6.60E-04 0 0 olnaHCO3  13.978 013473 0 002447 of
KCH 4.82E03 3.23E-05 [ 0 ofxct 468E-03 8.12E-05 0 0 (HF)2 BATE-16 1.05E-17 0 0 o[naF 067845 0.016163 o 0 0|
[NaNO3 06372 3.75E-08 0 0 OfNaNO3. 076484 4.47E-03 0 0 ofHer 3.10E-13 4.22E-15 0 0 olco2 084971 0018301 o 0 o
INaHCOS 33205  0.13466 0 012605 0fNaHCO3 . 18841  0.11161 o 0 HF 7.37E-06 1.83E-07 0 0 oHR2 7.48E-16 167E-17 [ [ o
NaF 1.4019 0016688 0 [ OfNeF 1.4667 0.017367 0 ° HNO3  142E-09 1.12E-11 0 0 o]sc 404E-14 1UIEIS o 0 o
ico2 16507 0018748 o 0 ofco2 0.064911 7.33E-04 0 o KHSO4 332609 1.21E-11 0 0 o|HF 1.75E05 B.76E-07 0 ° 0|
(HF2 1.61E-15 1.88E-17 0 [ of(Hm2 3.99E-18 4.88E-20 0 [ 503 1.716-29 1.06E-31 0 0 olkHsos  1.08E-08 777E-12 o ° 0
He! B21E-14 1.13E-15 0 [ o 4.23E-15 5.76E-17 [ 0 H2S04  S:82E-26 1.94E.28 0 0 afsoa B.04E-20 1 OOE-30 0 0 0|
HF 3.40E-05 8.60E-07 0 o o[HF 1.68E-06 4.17E-08 o 0 HCO3-1 63625 051845 0 () 0H2504  7.24E-26 7.38E-27 0 0 ol
HNO3 544E00 4.32E-11 0 0 O[HNO3  268E-10 212E-12 0 0 HSO4-1  204E-08 1.05E-08 0 [ ofHcos-1 67.902  0.94861 [ [ o
KHSO4 202609 7.426-12 0 0 OfKHSO4  8.98E-11 3.28E-13 0 0 icos-2 33.802 0.28081 [ 0 0[HSOa-1  1.75606 1.80E-08 ° 0 9|
so3 1.60E-28 9.97E-31 o ° ofsos 377E31 2.34E-33 [ 0 Ick1 12739 0.17686 0 o ofcos-2 0.85107 0.014177 0 0 9|
H2804 144624 T.3IE-27 o [ OH2S04  3.38E-27 1.71E-29 0 0 Na2F+1  0.14671 1.12E-08 ) ) ofck1 6.3788  0.17986 0 0 o
HCO3-t 11426 091139 0 [ oJHco3-1 87.952 071867 0 0 F-1 2.1689 0.056501 0 [ gmzm 0.021013  3.23E-04 0 0 o
HSO4-1 JAIE06 1.76E-08 [ [ olHsost 157607 803E10 [ ° HF2-1 483E07 B.SE0S o ° ot 10841 0.057042 ° 0 0
lcos-2 1646 001371 [ 0 ojcos-2 27.765 0.23004 0 0 Hi 425609 2.10E-09 0 0 O[HF2-1 5.31E-07 1.36E-08 0 ° o
jCr-1 12748 - 0.17973 0 0 ofct-1 12748 0.17878 0 0 OH-1 001905 5.57E-04 0 0 ofH+1 270608 2.68E-08 [ 0 o
[Na2F4 1 0.045660 3.51E-04 [ [ O[Na2F+1 0063074 4.83E-04 o 0 INOS3-1 11.082 0.088945 [ 0 ofoH-1 1.04E-05 6 14E07 0 ° 0
F-1 2.1508 0.066587 0 [ ofF-1 2.1165 0065389 ) 0 ofK+1 62239 0.079147 [ 0 0fKet 3248 0.083043 o o 0
HF2-1 . 1.06E-06 1.35E-08 1 [ OfHF2-1 5.36E-08 6.83E-10 © 0 0jKSO4-1 19301 7.10E-03 0 0 o|ksoss 051393 3.80E03 [ [ 0|
Hat * '6.30E-08 263E-08 ° 0 ofH+1 3.05E-09 1.50E-09 o 0 QINeCO3-1 50192 0.030067 [ 0 O[NaCO31  0.4254 §12E-03 0 0 o
OH-1 204E-05 5.99E-07 0 0 ofoH-1 369E-04 1.05E-05 o 0 OfNas 1 74297 16068 0 0 OfNas 1 30959  1.3462 [ [ of
NOS-1 12.304 0.099184 0 0 o[no3-1 12211 0097914 0 [ 0fNaSO4-1  * 7.2614 0.030825 0 0 O[NaSO4-1  9.1726 0.077018 0 0 0|
Ket 65103 0083228 ) ° ofKs1 65366 0.083148 0 0 afsos-2 20767 010743 0 0 ofsoa-2 62323 0064854 4 ° 9|
KSO4-1 0.97485 3.60€-03 * 0 [ 0lKSO4-1 087737 323E-03 [ 0 q
NaCO3-1 0.83665 5.04E-03 0 [ ONaCO3-1 13597 0.081449 0 0 (' s -
Nas 64642 14064 0 [ OfNa+1 79382 17168 0 0 OfMolacular Output (Apparent Speciee) Molecular Qutput (Apparent Specias)
Lmou 18.582 0.078015 o [ 0fNaSO4-1 18284 0.076398 [ 0 of
04-2 12.302 0.064007 o 0 0fsos-2 12604 0.085232 o 0 of Tow  Aqueous Vapor  Soid 2nd Uquid Total Aqueous Vapor  Soid  2nd Liquid
s molkg H2C mal mal wa e molkg H2C mol mal wa
H20 19819 54698 0 0 o[Hz0 99281 5609 [ 0 of
[Makecuiar Output (Apparent Specias) [Molacuiar Output (Apparent Spectes) NeOH 161.61 20089 ° o o[NaHCO3 20657 0 0 002447 o
[CO2 100.94 11404 0 o O|NaOH 63.21 15798 o ] 0
Yol Adqueous Vapor  Solid 2nd Ligwnd Totl  Aqueous Vapor  Soid 2nd Uquid [HCI 13.013 017881 0 0 olcoz 49383 1219 [} 0 0
g malfkg H2( mol mal na g molkg H2¢ mal mol wa HF 2947 0.073239 [ o o|Hc! 8.6613 017869 [4 [4 of
20 19819  64.988 [ ° o[H20 19819 64697 0 0 o|HNO3 12976  0.10239 [ 0 o|HF 1.4714 0.073519 [ 0 o
INaHCO3 10.689 ° 0 012606 o[naoH 6161 20069 0 0 o|koH 97504 0.086407 0 [ a[koH 4676 0.086876 [} 0 o
NaOH 13167 16441 0 ° alcoz 10084 11404 0 0 olsos 23326 0.14486 0 0 alsos 11667  0.14567 a 0 0
co2 95396 10834 0 [ o|Hci 13113 0.17881 0 o 0
HCH 13.113 017976 0 0 o|HF 2947 0073238 0 [ 0
HF 2947 0.073626 0 o o|Hno3 12976 0.10239 0 0 0|Element Balanco Eloront Balance
HNO3 12976 0.10293 0 0 o[koH 9.7504 0.086406 0 0 0
KOH 97604 0.086854 ° 0 o|s03 23326 0.14486 0 ° 0 Toin Aqueous Vapor  Solid 2nd Liquid Totsl Aquecus Vapor  Sod  2nd Liquid
503 20326 0.14562 0 0 0| mol mol mol mol wa mol mot mol mat wa
Cl+4) 0 1.1404 [ [ ofC(+4) o 1iz19 0 002447 [
Element Balance CL(-1) 0 017882 0 0 olcL(-1) 0 017989 0 [ q
Elermont Balance F(-1) 0 0.073239 ° 0 ofF(-1y 0 0073519 0 0 q
To  Aqueous Vepor  Soid 2nd Uquid [Hge 1) o 18 ° ° o[He+ ) 0zt 0 002447 [y
Tolat  Aqueous Vapx  Soid 2nd Liquid mal mot mol mol wa K(e 1) 0 0.086407 o 0 o[k(+1) 0 0.086877 [ 0 0
ma mek ot ™ot a (et 0 11408 o 0 O|N(+5) v 00239 ° 0 O[N{+5) 0 [ [ 0 0|
Cea) 0 10834 0 0.12606 o|cLi-1) o o.17881 0 o onacer) o 20089 0 [ ofNA( 1) 0 15788 0 002447 o
cLey 0 0.17976 0 o ofF(-1) ¢ 0073239 0 [ 0[0(-2) o 59816 [ 0 olot-2) 0 59437 0 007341 0|
F(-1) 0 0.073627 0 0 o[He 1) 0 11184 0 0 o|s(+6) 0 0.14488 o 0 0[5(+6) 0 0.14567 0 [ 9|
He 1) 0 11206 o 0.12605 ofk(s 1} 0 0.085406 0 ° 0
[K(+1) 0 0.086865 o 0 O[N(+5} 0 0.10238 ] 0 o
NG+S) 0 010283 ° 0 o[NAGs 1) 0 20089 0 o 0Specias Activity Costlicienta [Specias Activity Coofficiants
NA(s 1) 0 16442 0 012605 olo(-2) 0 68815 o ° 0|
or-2) 0 69631 ¢ o0arers o|s(«8) 0 0.14486 0 0 o|H20 0.95053 Activity H20 0.95133 Acthdty
5(e6) 0 0.14563 0 o 0 HCO3-1  0.50917 Act-Coof HCO3-1  0.55188 Act-Coof
HSO4-1  0.58463 Act-Cool HSO4-1  0.66264 Act-Cosf
Species Activty Cosificiants CO2-Aq  1.3311 Act-Coel CO2-Aq  1.2547 Act-Cool
[Spocion Activty Costiclents CO3-2  0.056763 ActCoet co32 0086819 Act-Cosl
H20 094844 Actvity cr1 078422 Act-Coel cr1 065286 Act-Coef
20 0.94958 Actaty HCO3-1  0.53083 Act-Cosl NazFet! 044915 Act-Cost Ne2Fa1 062261 Act-Cool
HCO3-1 0.64981 Act-Cool HSO4-1  0.66088 Act-Cool F1 063578 Act-Cool F-1 059442 Act-Coef
HSO4-1 066433 Act-Cool coz- Aq 1352 Act-Coal (HF)2-Aq  1.3465 Act-Coal (HF12-Aq 12644 Act-Coot
c02- Aq 1.2669 Act-Coel Co3-2  0.088093 Act-Cool HCI - Aq 1.3465 Act-Coel HCI - Ag 1.2544 Act-Cool
cos-2 0.084729 Act-Cool ki1 0.85476 Act-Coel HF2-1 0.58463 Act-Coal HF2-1 0.66264 Act-Coel
=5 0.85648 Act-Cost Na2F+f  0.49843 Act-Conl HF - Aq 1.4076 Act-Coel HF - Aq 1.2644 Act-Cosl
Na2F 1 051974 Act-Cont F-1 0.57736 Act-Coef Het 065002 Act-Coof Hat 0.74494 Act-Conl
F-1 0.69329 Act-Coot (HF)2-Aq 1352 Act-Coot loH-1 0.5746 Act-Cool [OH-1 0.78651 Act-Cool
(HF)2 - Aq 1.268 Act-Coat HC! - Ag 1.352 Act-Cot NO3-1 057239 Act-Coof NO3-1 059927 Act-Cool
HCI - Aq 1.256 Act-Coat HF2-t 0.66088 Act-Cool HNO3- Aq 15497 Act-Cool HNO3 - Aq  1.3837 ActCoat
HF2-1 066433 Act-Cool HF - Aq 1.3963 Act-Cost KHSO4. A 1.3465 Act-Cool KHSO4-A 12544 Act-Coel
HF - Aq 1.2977 Act-Coal Het 074728 Act-Col KCl- Aq 13465 Act-Coet K- Aq 1.2644 Act-Coul
Het 0.77084 Act-Cool oK1 0.81546 Act-Cosl Kot 062685 Act-Coel Kot 0.51123 Act-Coof
oK1 0.79377 Act-Cool NO3-1 0.68876 Act-Coef KSO4-1  0.45475 Act-Coof KSO4-1  0.52987 Act-Cool
NO3-1 0.69918 Act-Coof HNO3-Aq 15248 Act-Cosl NaHCO3-  1.3485 Act-Coet NaHCO3 - 1.2544 Act-Cool
HNO3 - Aq 13897 Act-Coel KHSO4-# 1362 Act-Coal NaCO3-1  0.67744 Act-Coef NeCO3-1 065356 Act-Cool
KHSO4 - Aq 1.266 Act-Cool KCI- A 1.352 Act-Coet NaF -Aq  1.3485 Act-Cosl NaF - Aq  1.2544 Act-Coot
KCt- Ag 1266 Act-Cosl Kot 052207 Act-Cost Ne+ 1 0.51745 Act-Cosl Naa1 0.5729 Act-Coaf
Kot 0.496874 Act-Coel KSO4-1  0.60487 Act-Cool NaNO3 - A 068945 Act-Cosl NaNO3 - A 0.74577 Act-Cont
KS04-1 0.52692 Act-Cool NaHGO3 1,352 Act-Coal NaSO4-1  1.8006 Act-Cool NeSO4-1 052327 Act-Cool
[NaHCO3 - Aq 1.266 Act-Coel NeCO3-1 066232 Act-Coef s04-2 0.04891 Act-Coel SO42  0.096765 Act-Coel
NaCO3-1 65526 Act-Coot NaF - Aq 1,352 Act-Goot 503-Aq  1.3465 Act-Cosl SO3-Aq 12644 Act-Coel
NaF - Aq 1.256 Act-Cost N 1 0.56197 Act-Cool H2SO4-A 13465 Act-Coot H2S04-4  1.2644 Act-Cosl
Naw1 0.67331 Act-Cool NaNO3 - A 0.70123 Act-Coef H2O - Vap 1 Fug-Cool H20 - Vap 1 Fug-Coel
[NaNO3 - A 07339 Act-Coel NaSO4-1  0.51298 Act-Coal lcoz - vap 1 Fug-Coet coz - vap 1 Fug-Cool
[NaSO4- 1 0.52051 Act-Coal SO4-2  0.076137 Act-Conl (HP)2 - Vay 1 Fug-Cosf (HF)2 - Vay 1 Fug-Cosl
S04-2 0.084568 Act-Coot 503 - aq 1.362 Act-Coot HC! - Vap 1 Fug-Cool HCI - Vop 1 Fug-Cool
503 - Aq 1.256 Act-Coof H2SO4-A 1352 Act-Cool HF - Vo 1 Fug-Cool HF - Vap 1 Fug-Coel
H2504 - Aq 1.256 Act-Coel H20 - Vap 1 Fug-Coat HNO3 - va 1 Fug-Coot HNO3 . Va 1 Fug-Coal
H20 - Vap 1 Fug-Coot lcoz - vap 1 Fug-Coal 503 - Vap t Fug-Coet 503 - vap 1 Fug-Cool
coz - vap 1 Fug-Cost (HF)2 - vey 1 Fug-Coel H2504 - v 1 Fug-Coel H2504 - V 1 Fug-Coet
(HP)2 - Vap 1 Fug-Coel HCt - Vap + Fug-Coel
HC1 - vap 1 Fug-Coet HF - Vap + Fug-Coel
HF - Vap 1 Fug-Cost HNO3 - Va + Fug-Coot | Specios K(eq) Vahuoa Specios K{eq) Vakioe
HNO3 - Vap 1 Fug-Cost 503 - vap 1 Fug-Coel
503 - vap 1 Fug-Coet H2504 . v + Fug-Cosl H20 4.59E-13 mor0 H20 1.01E-14 mo0
H2504 - Vap 1 Fug-Coet H20 - Vap  1.2097 mokO H2O -Vap 31857 mok0
HCO3-1  8.22E-11 mok0 HCO3-1  4.70E-11 moko
Species K(eq)-Vakies HSO4-1 117603 mor0 HSO4-1  0.010516 mo0
Specios K(eq)-Vaiuas COz-Aq  4.31E-07 moko CO2-Ag  4.B4E-07 mor0
H20 1.01E-14 moi0 }CO2 - Vap 0.011137 mob0 jcoz - vap  0.03392 mot0
H20 1.01E-14 mok0 H20 -Vap  31.857 mol0 Na2F+ 1 34,876 mob0 Na2F» 1 92.494 mok0
H20 - Vap 31.867 mok0 HCO3-1 4 70E-11 mobo K2S04.KN 5.51E-05 mok0 K2S04.KN 9.29E-05 mo0
HCO3-1 4.70E-11 mok0 HSO4-1  0.010515 moko 2Na2SO4.l 1.71E-05 mok0 2Na2S04.1 3.44E-03 mok0
HSQ4-1 0010615 mava CO2-Aq  454EQ7 mova (HF)2- Aq  4686.1 mokd (HA2-Aq 61387 moko
co2- Aq 4.54E-07 mok0 CO2- vap  0.03392 mok0 (HP2- Ve 499.84 moko (HF)2-Vai 19124 mot0
CO2 - Vap 003392 mok0 Na2F o1 92 494 mok0 HCI- Ag 3570 mok0 HCI-Aq  1.69E+06 mobo
Ne2Fa1 52,494 mokO K2S04.KN 9.29E-06 moi0 HCH-Vap  0.12142 mok0 HCI-Vap  0.82796 mok0
K2504.KNASO4 9.29E-05 mor0 2Na2504.1 3.44E-03 mok0 HF2-1 21685 mor0 HF2-1 41247 mok0
|2Na2504.Na2CO3 3.44E-03 mob0 (HF)2-Aq 61387 moro MF-Ag  1.60E-04 mok0 HF-Aq  6.17E-04 mob0

143




144

(HF)2 - Aq §1387 mol0 {(HF)2 - Vay 19124 mol'c HF - Vap 379.93 mol'c HF - Vap 19019 molG
(HF)2 - Vap 19124 mot0 HCI-Aq  1.69E+08 mol'0 HNO3 - Ag 4.002 mold HNO3-Ag  20.065 mol’0
HCt - Aq 1.69E+06 moi0 HCI- Vap  0.92796 mol'0 HNO3 -Va  920.44 mol0 HNO3 - Va 1.40E+05 mol"0
HC! - Vap 0.92796 mol"0 [HF2-1 4.1247 mo0 [KHCO3 7.7419 mot0 KHCO3 1.8452 mol'0
HF2-1 4.1247 mol0 HF - Aq 6.17E-04 mot0 KHSO4 -2 15597 mal'0 KHSO4 - A 51,833 mol'0
HF - Aq 6.17E-04 moVQ HF - Vap 19019 molo KHSO4 14.067 mol"0 KHSO4 3.3683 mol'0
HF - Vap 19019 mai0 HNOS - A 20.065 mol0 K2C03 2670 malQ K2C03 64473 moly
HNO3 - Aq 20.065 mol'0 HNO3 - Va 1.40E+06 moi"0 K2CO3.1E  2066.7 mol'0 K2CO3.1.€  B59.86 mo'0
HNO3 - Vap 1.40E+05 mol"Q [KHCO3 1.8452 mol"o KCI - Aq 26.986 mol"0 KCI - Ag. 120.41 mol0
KHCO3 1.8452 mol0 KHSO4.4  61.933 mol0 KCI 16.596 mol"0 KCl 7.5444 mol"0
KHSO4 - Aq 61.933 moV0 KHSO4 3.3683 mol0 KF 54667 mal'c KF 7251.8 mo0
KHSO4 3.3683 mal’G K2C03 54473 mal0 KF.2H20 1732.1 mol'a KF.2H20 395.96 mok0
K2CO3 54473 mo0 . K2CO3.1.8  B859.88 mal0 KF.4H20 6.69E+09 mol'd KF 4H20 63.718 mot0
K2C03.1.6H20 859.86 mol"0 KCI - Aq 120.41 mol"0 [KOH 3.85E+08 mol'0 KOH 4.83E+10 moi0
KC1- Aq 120.41 mob0 KCI 7.5444 mol"0 KOH.2H2C  7614.8 mal’0 KOH.2H2C  1572.6 moV'0
KC! 7.5444 mol0 KF 7251.8 mol0 [KOH.1H2C 23065 mol'0 KOH.1H2C 17545 mov0
KF 7261.8 mol0 KF.2H20 395.96 mol"0 KNO3 3.2319 moi'0 KNO3 0.78972 mol"0
KF.2H20 395.96 mol0 KF.4H20 63.719 mol0 K2S04 0.02685 mol'0 K204 0.011589 moi0
KF.4H20 63.719 mob0 KOH 4.83E+10 moQ KSO4-1 0.067733 mol) KSO4-1 0.13228 mol0
KOH 4.83E+10 mol0 KOH.2H2C  1572.6 mo0 K2SO4.1H 0.087869 mol'0 K2S04.1H 0.010377 mo'0
KOH.2H20 1672.6 mo0 KOH. 1H2C 17545 mol"0 [NaHCO3 -  0.52509 mol'0 NaHCO3 - 2.389 mol0
KOH.1H20 17645 mol0 KNO3 0.78972 mol0 [NaHCO3 0.65701 moi"0 NaHCO3 0.40374 mol0
KNO3 0.78972 mol0 K2S04 0.011589 mol0 (NaHSO4 376.36 mo'Q. NaHSO4 356.65 moi0
K2504 0.011588 mat'0 KS04-1 0.13228 mol0 (Na2CO3 1.316 moQ Na2CO3 7.3005 moih0
KSO4-1 0.13226 moi0 [K2504.1H 0.010377 mol0 [Na2CO3 11 0.23607 mo0 Na2CO3.11  0.11036 ma0
K2S04 1H20 0.010377 mol0 NaHCO3 - 2.389 mol0 Na2CO3.7  1.3745 molQ Na2CO3.71  0.22354 mal'0
(NaHCO3 - Aq 2.389 mol0 [NaHCO3 0.40374 moV0 NaCO3-1 0.7632 mol"0 NaCO3-1 0.28348 mol0
[NaHCO3 0.40374 mol'Q [NaHSO4 356.65 mo"0 Na2CO3.11  0.91296 mol'0 Na2CO3.11  1.0111 mok0
[NaHSO4 366.66 mal"0 Na2CO3 7.3005 molh0 [NaCl 35.518 ma0 NaCl 38.197 mov0
Na2CO3 7.3005 mai'0 [Na2CO3.1  0.11036 moi0 NaF - Aq 1.187 mok0 NaF - Aq 1.2906 mo0
[Na2CO3.10H20 0.11036 moi"0 [Na2CO3.71  0.22354 moiQ NaF 0.31449 malQ NaF 0.2625 mo0
[Na2CO3 7H20 0.22354 mal"0 NaCO3-1 0268348 mol"0 NaF.Na25¢ 3.16E-03 mol'0 NaF.Na25( 3.16E-03 mol0
[NaCO3-1 0.28348 moi'0 [Na2CO3.11  1.0111 mot0 NaHF2 0.051038 mal0 NaHF2 7.28E-03 mal0
Na2CO3.1H20 1.0111 mol0 [NaCl 38 197 mal’Q [NaOH 1.94E+05 mol0 NaOH 8.05E+06 mal0
[NaCl 38.197 mal"0 NaF - Aq 12906 mot0 [NaOH.1H2 16297 mal"0 NaOH.1H2 64322 mol0
[NaF - Aq 1.2806 mol"0 NaF 0.2625 mot0 NaNO3 - A 4.5667 mol'Q NaNO3 - A 17.412 ma0
NaF 0.2625 mol"G [NaF.Na2St 3.16E-03 moi0 [NaNO3 56.88 ma0 NaNO3 28.746 ma0
[NaF Na2SO4 3.16E-03 mo'G NaHF2 7.28E-03 mot0 Na2SO4 0.14445 molQ Na2504 0.44942 mol0
[NaHF2 7.28E-03 mol'0 [NaOH B.05E+06 moQ Na2SO4  2.13E-03 mal0 Na2S04 1.90E-07 mok0
[NaOH 8.06E+06 mol'G (NaOH.1H2 64322 mok0 [Na2SO4.N 156.99 mal"0 Na2S04.N 162.44 mo0
[NaOH. 1H20 64322 mo0 (NaNQ3 - A 17.412 mot0 [Na2SO4.1t  26.308 mol'0 Na2S04.10 0.048844 mol0
[NaNO3 - Aq 17.412 moQ [NaNO3 28.746 molo [NaSO4-1  0.090006 mal'0 NaSO4-1 0.12009 mol0
NaNO3 28.746 mol'0 [Na2S04 0.44842 mo0 SO3 - Ag 1922.2 mol"0 803 - Aq 7726 molQ
Na2SO4 0.44942 mol0 [Na2SO4 1 S0E-07 mol\Q SO3 - Vap 76678 malQ SO3 - Vap 1.64E+09 mol'0
[Na2SO4 1.90E-07 mal'0 [Na2SO4.N 162.44 mol'0 H2S04 - A 3.19E+10 mol0 H2S04 - A 2.57E+10 moV0
[Na2S0O4.NaHSO4 162.44 mal"0 (Na2504. 1t 0.046844 mol'0 H2S04-V  248.07 mo0 H2S04 - V 3.86E+05 moi0
[Na2504. 10H20 0.046844 mol0 NaSO4-1 ©.12009 mol'0
[NaSO4-1 0.12009 mol"0 SO3 - Aq 7726 moi"d
503 - Aq 7726 mol0 [SO3 - Vap 1.64E+09 mal0 Species Mabilites | Species Mobilites
S03 - Vap 1 64E+09 mol0 H2S04 - A 2.57E+10 mol0
H2504 - Ag 257E4+10 mo0 H2504 - V 3.86E+05 mai'0 HCO3-1 5.87E-04 m2/ohm-mol HCO3-1 2.49E-04 m2/ohm-mol
H2S04 - Vap 3.86E+05 mol0 HSO4-1 6.27E-04 m2/ohm-mol HS04-1 2.86E-04 m2/ohm-mal
CcO3-2 1.04E-03 m2/ohm-mol CO3-2 4.13E-04 m2/ohm-mal
[Species Mobilitiee Ch1 9.36E-04 m2/ohm-mol Ck1 4.27E-04 m2/ohm-mol
|Species Mobilities Na2F+1 8.42E-04 m2/ohm-maol Na2F+1 3.35E-04 m2/ohm-mol
HCO3-1 2.24E-04 m2/chm-mol F-1 7.37E-04 m2/ohm-mol F-1 3.07E-04 m/ohm-mol
HCO3-1 2.4BE-04 m2/ohm-mal HSO4-1 2.58E-04 m2/ohm-mal HF2-1 1.05E-03 m2/ohm-mol HF2-1 4.19E-04 m/ohm-mol —
HSO4-1 2.85E-04 m2/ohm-mol CO3-2 3.72E-04 m2/ohm-mol H+1 2.90E-03 m2/ohm-mol H4+1 1.96E-03 m2/chm-mol
[CO3-2 4.12E-04 m2/chm-mol CH1 3.84E-04 m2/ohm-mol [OH-1 2,02E-03 m2/ohm-mok [OH-1 1.10E-03 m2/ohm-mol
CH1 4.25E-04 m2/ohm-mol Na2F+1 3.02E-04 m2/ohm-mol NO3-1 8.40E-04 m2/ohm-mol K+1 4.09E-04 m2/ohm-mol
Na2F+1 3.34E-04 m2/chm-mol F-1 2.77E-04 m2/ohm-mol K+1 8 74E-04 m2/ohm-mol KSO4-1 2.13E-04 m2/chm-mal
. F-1 3.06E-04 m2/ohm-mol HF2-1 3.77€-04 m2/ohm-mol KSO4-1 4.96E-04 m2/ohm-mok NaCO3-1 1 85E-04 m2/ohm-mal
HF2-1 4.17E-04 m2/ohm-mol He1 1.76E-03 m2/ohm-mol NaCO3-1  4.57E-04 m2/chm-mat Na+1 2.80E-04 m2/ochm-mol T
Het 1.86E-03 m2/ohm-mot OH-1 9.91E-04 m2/ohm-mol Na+1 6.70E-04 m2/ohm-moal NaSO4-1  1.95E-04 m2/chm-mol
[OH-1 1.10E-03 m2/chm-mot NO3-1 3.59E-04 m2/ohm-maol NaSO4-1  4.64E-04 m2/ohm-mal S04-2 4.49E-04 m2/chm-mol
NO3-1 3.97E-04 m2/ohm-mol K+t 3.68E-04 m2/ohm-mol S04-2 1.06E-03 m2/ohm-mol
K+1 4.07E-04 m2/ohm-mal K$O4-1 1.92E-04 m2/ohm-mok
KSO4-1 2.13E-04 m2/ohm-mot NaCQO3-1  1.66E-04 m2/ohm-mol [Speciee Selt Diffusivitiee o
NaCO3-1 1.84E-04 m2/chm-mol Na+1 2.52E-04 m2/ohm-mol Speciee Self Diffusivitiea
Na+t 2.79E-04 m2/ohm-mat NaSO4-1  1.76E-04 m2/ohm-mol H20 2.25E-09 m2/s
NaSO4-1 1.95E-04 m2/chm-mol S04-2 4.04E-04 m2/ohm-mol H20 7.22E-09 m2/s HCO3-1 1.09€-090 m2/s
S04-2 4.48E-04 m2/ohm-mol HCO3-1 3.60E-09 m2/s HSO4-1 1.25E-09 m2/s
HSO4-1 3.81E-09 m2/'s CO2-Aq 1.87E-09 m2/a e
Species Self Diffusivibes [CO2-Aq 6.28E-09 m2/e CO3-2 9.14E-10 m2/a
'Species Self Diffusmbes CO3-2 3.19E-09 m2/s CH1 1.B4E-09 m2/s
Hz0 2,11E-08 m2/s Cl-1 5.64E-09 m2s Na2F+1 1.46E-09 m2/s
H20 2.24E-09 mYs HCO3-1 1.02E-08 m2/s Na2F+1 5.08E-09 m2/s F-1 1.36E-09 m2/s
HCO3-1 1.09E-09 m2/s HSO04-1 1.16E-08 m2/s F-1 4.53E-09 m2/s (HF)2- Aq 1.13E-09 m2/s
HS04-1 1.24E-09 m2/s CO2-Aq 1.76E-08 m2/s (HF)2- Aq 3.77E-09 m2/s HC! - Ag 1.97€-09 m2/a
[CO2 - Aq 1.86E-09 m2/e CO3-2 8.55E-10 m2/s HCI-Aq  6.00E-09 m2/s HF2-1 1.81E-09 m2/s
CO3-2 9.10E-10 m2/s CH1 1.72E-09 m2s HF2-1 6.31€-09 m2/s HF - Aq 1.24€-10 mY's
CH1 1.83E-09 m2/e Na2F+t 1.36E-09 m2/s HF - Agq 4.36E-10 m2/s H+1 7.8BE-09 m2/s
Na2F+1 - 1.45E-09 m2/'s F-1 1.27E-08 m2/s H+1 1.69E-08 m2/s OH-1 4.54E-00 m2/s R
F-1 1.35E-09 m2/a (HF)2 - Aq  1.06E-09 m2/s [OH-1 1.18E-08 m2/a NO3-1 1.72€-09 m2/s
(HF)2 - Aq 1.12E-08 m2/e HC) - Ag 185E-09 m2/s NO3-1 5.07E-09 m2/s HNO3 - Aq 1.84E-09 m2/a
HCI - Aq 1.96E-09 m2/s HF2-1 1.69E-09 m2/s HNO3 - Aq 5.38E-09 m2/s KHSO4 - A 1.45E-09 m2/s
HF2-1 1.80E-09 m2/e HF - Aq 1.16E-10 m2/s KHSO4 - A 5.07E-09 m2/s KCl- Aq 1.56E-09 m2/s
HF - Aq 1.23E-10 m2's Ha1 7.48E-03 m2/s KCl-Aq  4.75E-09 m2fe K+1 1.77€-09 m2/s
Het 7.89E-09 m2/s OH-1 4.28E-09 m2/s K+1 5.30E-09 m2's KSO4-1 9.37E-10 m2s
OH-1 4.54E-08 m2/s INO3-1 1.61E-08 m2/s KSO4-1 3.03E-09 m2/s NaHCO3 - 9.62E-10 m2/s
NO3-1 1.71E-08 m2/s HNO3 - Aq 1.72E-08 m2/a NaMHCO3 - 8.19E-09 m2/s (NaCO3-1  8.18E-10 m2/s
HNO3 - Aq 1.83E-09 m2/s KHSO4 - A 1 35E-09 m2/s NaCO3-1  2.82E-09 m2/s NaF - Aq  1.08E-09 m2/s
KHSO4 - Aq 1 44E-08 m2/s KCI- Aq 1.48E-08 m2/s NaF - Aq  3.59E-09 m2/s [Na+1 1.23E-090 m2/s s
KCI-Aq 1.54E-08 m2's K+1 1 66E-08 m2/s Na+1 4 14E-09 m2/s NaNO3 - A 1.17E-08 m2/s
K+1 1.76E-09 m2/s KSO4-1 B.74E-10 m2/s NaNO3 - A 3.76E-09 m2/s NaSO4-1  8.62E-10 m2/s
KSO4-1 9.33E-10 m2/s NaHCO3 - 9.00E-10 m2/s NaSO4-1  2.84E-09 m2/e S04-2 9.87E-10 m2/s
NaHCO3 - Aq 9.56E-10 m2/s NaCO3-1  7.64E-10 m/s S04-2 3.24E-09 m2/s [S03-Aq  1.06E-10 m2/s
NaCO3-1 8.14E-10 m2/s NaF - Aq  1.00E-08 m2/s SO3-Ag 3.67E-10 m2s H2S04 - A 1.03E-09 m2/s
NaF - Aq 1.07E-09 m2/s Na+1 1.16E-09 m2s H2804- A 3.39E-09 m2/s
Na+1 1.23E-09 m2's NaNQ3 - A 1.09E-08 m2/s
NaNO3 - Aq 1.16€-09 m2/s NaSO4-1  B.04E-10 m2/s
NaSO4-1 8.58E-10 m2/s S04-2 9.20E-10 m2/s
504-2 $.82E-10 m2/s SO3-Aq  9.80E-11 m2s e
SO3 - Aq 1.04E-10 m2/s H2S04 - A 9.65E-10 m2/s
H2S04 - Aq 1.03E-09 m2/s
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[Caloulation Summary [Caiculation Summary | Calculation Summary Calculation Stmmary [Catcutaion
SinglePoint_NaOH Calculation for Work 1 SinglePoint_NsOH_850C Calculation for Work1 SinglePont! Calculation for Work1 |singlePoint_NaOH Calcutation for Work1 SinglePoint
Automatic Chemistry Model |Automatic Chemiatry Model Automatic Chemistry Model [Automatic Chemistry Model [Automatic ¢

Databanks: Databanks: Databarks Databanks:

Public Public Public Public

Unit Set: Default Unit Set: Defaul Unit Set: Default Uit Set. Default Unit Set: De
iothermal Caloutation Jisothermal Calculation Jisothermal Caiculation Jisothermal Catculation Isothermal (

Termperatu %°C Ternperatu 96 °C Temperatu 25°C Temperatu %°C

Pressure 1 atm Preesure 1 atm Pressure 1 atm Preesure 1 atm
Stream infiows Stream Inflows Stream inflows Stroam Inflowa Stream Infi
Water 1000 g Water 1000 g Water 1000 g Water 1000 g [Water
Sodiumchi  5.438 ¢ Sodium ohl  5.438 g Sodiumohl 543 ¢ [sodiumehl 543 ¢ Sodium chl
Polassium 6479 g Potassium 6479 g [Potassium 648 g Potassium 6489 Potassium
[Sodium nity og Sodium nits 09 Sodiumnit  8.749 g Sodium it~ 8.749 g |Sodium ra
Sodium sul 20.699 g Sodium sul 20,699 g Sodium sul ag Sodium sul ag Sodium sut
Sodiumbic  96.339 9 Sodium bic ~ 96.339 g Sodium bic 96,341 g [Sodium bic ~ 96.341 9 Sodium bic
Sodium fiu  3.088 g Sodium i 3.088 g Sodium fl  3.109 g [Sodium e~ 3108 g Sodium fiue
Sodium hye 9g Sodium hyc 99 Sodium hye og Sodium hy 9g Sodium hye
|speciation Summary Spociation Summary Speciation Summary Speciation Summary |speciation :
Total number of specics: 113 Total number of speciee: 113 [Total number of species 113 | Totat number of species: 113 Total numbx
User  Rolated Aqueous Vapor  Soid  Second [User Related  Aqueous Vapor  Solid  Second [User Related  Aqueous Vapor  Soid  Second [User  Related Aquecus Vapor  Soid  Second |User
inflows  Inflows ~ Species  Species  Species  Liquid Spefinfiows  Inflows  Species  Species Liquid Spelinfiows  Inflows ~ Species  Specias Species  Liquid Spelinflows  Inflows ~ Species  Species  Species  Liquid Spefinfiows
Ho  coz H20 H20 - Vap K2504.KNaSO4  |H20 coz H20 H20 - Vap K2SO4 KNaSO4  [H20  Co2 H2O H20 - Vap K2SO4.KNaSO4  |H20 co2 H2O H2O - Vap K2SO4.KNaSO4  [H20
NeCl  H2CO3  HCO3-1 COZ-Vap 2Na2SO4.Na2CO3 |NeCl  H2CO3 HCO3-1 CO2-Vap 2Na2SO4Na2CO3 |NaC!  H2CO3  HCO3-1 CO2-Vap 2Na2SO4.Na2COS |NaCl  H2CO8 HCO3-{ GO2- Vap 2Na2S04.Na2CO3  |NeCi
ket K2SO4 KNHSO4-1  (HF)2 - VajKHCO3 kel K2SO4KNHS04-1  (HF)2- VajKHCO3 ke K2SO4.KNHSO4-1  (HF)2 - Vay KHCO3 ke K2SO4KNHSO4-1  (HF)2 - VayKHCO3 KCt
NaNO3  2Na2SO4.1CO2-Aq HCI- Vap KHSO4 NaNO3  2Na2504.1CO2- Aq HCI-Vap KHSO4 NaNO3  2Na2S04.1C02-Aq HCI-Vap KHSO4 NaNO3  2Na2504.1C02- Aq HCI-Vap KHSO4 NanO3
Na25O4 (HF)2 ~ CO3-2 HF-vap K2CO3 Na2504 (HF)2 ~ CO32 HF-Vap K2CO3 Na2SO4 (HF)2  CO32  HF-Vap K2CO3 Ne2SO4 (HF)2  CO3-2  HF-Vap K2CO3 Na2504
NaHCO3  HCl cH HNO3 - VaK2C03.1.5H20 NaHCO3  HCI Ch1 HNO3 - VaK2C03.1.5H20 NaHCO3  HI CH1 HNO3 - VaK2C03.1.5H20 NaHCO3  HCI CH1 HNO3 - VaK2C03.1.6H20 NaHCO3
INaF HF Na2Fe)  SO3 - Vap KCI INaF HF Na2F+t  SO3- Vap KCI NaF HF Na2Fst SO3-Vap KCI NaF HE Na2F4+1  SO3- Vap KCI NaF
NaOH  (HF)6  F-1 H2804 - VKF NeOH  (HF)E  F-1 H2S04 - VKF NeOH  (MF)5  F-1 H2S04 - VKF NeOH  (HF)§  F-1 H2S04 - VKF NeOH

HNO3  (HF)2-Aq KF.2H20 HNO3  (HF)2-Aq KF.2H20 HNOZ  (HF)2-Aq KF.2H20 HNO3  (HF)2-Aq KF.2H20

KHCO3  HCI- Agq KF.4H20 KHCO3  HCI- Aq KF.4H20 KHCO3 1-Aq KF.4H20 KMCO3  HCI-Aq KF.4H20

KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2:1 KOH

K2CO3  HF-Aq KOH.2H20 K2C03  HF- KOH.2H20 K2C03  HF- KOH.2H20 K2C03  HF-Aq KOH.2H20

K2C03.1.£H+1 KOH.1H20 K2C03.1.EHs1 KOH.1H20 K2C08.1.EH+1 KOH.1H20 KaC03.1.6H+1 KOH.1H20

KF OH-1 KNO3 K OH-1 KNO3 KF OH-1 KNO3 KE [ KNO3

KF.2H20 NOB-1 K2S04 KF.2H20 NO3-1 K2S04 KF.2H20 NO3-1 K2504 KE.2H20 NO3-1 K2S04

KF.4H20 HNO3 - Aq K2504.1H20 KF.4H20 HNOB- Aq K2504.1H20 KF.4H20 HNO3 - Aq K2504.1H20 KF.4H20 HNO3 - Aq K2504.1H20

KOH  KHSO4-Aq NaHCO3 KOH  KMSO4-Aq NaHCO2 KOH  KHSO4-Aq NaHCO2 KOH  KHSO4-Aq NaHCO3

KOH.2HZCKCI - Ag NaHSO4 KOH.2H2C KCI - Aq NaHSO4 KOH.2H2C KCI - Aq NaHSO4 KOH.2H2CKCI - Aq NaHSO4

KOH.TH2CK+1 Na2CO3 KOH.1H2CK+1 Na2C03 KOH.1HZCK+1 Na2CO3 KOH.1H2CK+1 Na2CO3

KNO3  KSO4-1 Na2C03.10H20 KNO3  KSO4-1 Na2CO3.10H20 KNO3  KSO4-t Na2C03.10H20 KNO3  KSO4-1 Na2CO3.10H20

K2S04  NaHCO3-Ag NazCO3.7H20 K2S04  NeHCO3-Aq Na2CO3.7H20 K2504  NaHCO3- Aq Na2C03.7H20 K2504  NaHCO3- Aq Na2C03.7H20

K2S04.1H NaCOB-1 Na2C03.1H20 K2SO4.1H NaCOZ-1 Na2CO3. 1H20 K2504.tH NaCO3- t Na2C02. 1H20 K2504.1H NaCO3-# Na2C03.1H20

NaHSO4 NaF - Aq NaCl NaHSO4 NaF - Aq NaCl NaHSO4 NaF - Aq NaCl NaHSO4 NaF - Aq NaCl

Na2CO3  Na+1 NaF Na2CO3 Na+1 NaF Na2CO3  Nast NaF Na2CO3 Na+t NaF

Na2CO3.1tNaNO3 - Agq NaF Na2504 NaZCO8.1(NaNO3 - Aq NaF.Na2SO4 Na2CO3. 11NaNO3 - Ag NaF Na2S04 Na2CO3, #NaNO3 - Ag NaF Na2$04

Na2C03.7INaSO4-1 NaHF2 Na2C03.7INaSO4-1 NaHF2 Na2C03.7INaSO4-1 NaHF2 Na2CO3.7INaSO4-1 NaHF2

Na2C03.11504-2 NaOH Na2CO3.11S04-2 NaOH Na2C03.11504-2 NaOH Na2CO3.11S04-2 NaOH

NaF.Na28(SO3 - A NaOH. 1H20 NaF.Na2S(S03 - Aq NzOH.1H20 NaF Na25(SO3 - Aq NeOH.1H20 NaF.Na25(S03 - Aq NeOH.1H20

NaHF2  H2504 - Aq NaNO3 NaHF2  H2504-Aq NaNO3 NaHF2  H2804-Aq NaNO3 NaHF2 ~ H2504 - Aq NaNO3

NaOH.1H20 Na2S04 NaOH. 1H20 Na2S04 NaOH.1H20 Na2504 NaOH.1H20 Na2504

Na2S04 Na2504 Na2504 Na2S04 Na2504 Na2504 Na2504 Na2504

Na2504.NaHSO4 Na2504.NaHSO4 Na2SO4.NaHSO4 Na2S04.NaHSO4 Na2504.NaHSO4 Na2504.NaHSO4 Na2S04.NaHSO4 Na2S04.NaHSO4

Na2S04.10H20 Na2S04.10H20 Na2504.10H20 Na2S04.10H20 Na2S04.10H20 Na2804.10H20 Na2504.10H20 Na2S04,10H20

s03 503 $03 s03

H2504 H2504 H2504 H2504
|Stream Parameters [Stream Parametera |Stream Parameters Stream Parameters Stream Par
Stream Am 1141 g stream Am 1141 g Stream Am 11201 g Stream Am  1129.1 g Stream Am
T smporatu 25°C Temperatu 96 °C Temporatu 25C [Temperatu 25°C Temperatu
Prassure 1 am Pressure 1 atm Prossure 1 atm Presaure 1 atm Pressure
oH 87918 pH pH 8.7029 pH oH 7.7199 pH pH 8.8146 pH oH
onic Stren; 18686 molikg H20 lonic Stren,  1.8158 molfkg H20 lonic Stren  1.3566 molkg H2O lonic Streny  1.6915 molkg H20 loric Stren
Oamotic Py 68794 atm Osmotic Pi 77557 atm Osmotic PI 67763 atm Oamotic P 66.471 am Osmotc Pt
{WaterActiy  0.95132 Actty |Watscactiv 095365 Activity [WaterActiv  0.95154 Acthvity WaterActiv  0.96283 Activity Jwateractiv
Electncal C 0.084842 1/ohm Electncal C  0.20873 1/ohm Electrical C 0.074841 1/ohm Electrical C 0.082646 t/ohm [Eiectrical C
Eloctrical C ~ 50.094 em2/ohm-mot Electical ¢ 126.09 cm2/ohem-mol Etectrical C  §1.954 oma/ohm-mol Electrical C  49.969 om2/chm-mot Electrical C
Visoosity, ¢ 1.4549 cP Viacosity, : 0.51849 cP Viscosity, e 1.3686 cP ity, ¢ 1.4047 oP Viscosty, &
Viecosity, r 16334 cP/oP H20 Viacosity, r 17452 oP/cP H20 Viscosity, 1 1.6364 cPIGP H20 1.6771 oPIGP H20 Viscosty, ¢

Tol  Aqueous Vapor  Soid  2nd Liguid Totat  Agueous Vapor  Solid  2nd Liquit Totsh  Aqueous Vapor  Soiid Totst  Aqueous Vapor  Soid  2nd Liqud)

- gml gmi gmi gmi - omi omi oml gl - o/mi oml omi gl omi el oiml
Density - 1.0012 ° ° o[Density - 1.0499 ° ° o|Density - 1.0702 o 1.0803 [ ° obensity

Toll  Aqueous Vapor  Soiid  2nd Liquid Totsi  Aqueous Vapor  Soiid  2nd Liquid| Tolal  Agueous Vapor  Solid  2nd Liquid Totat  Aqueous Vapor  Sold  and Liquid,

cal cal cal cal cal cal cal cal cal cal oal cal cal cal cal cal oal cal

Enthalpy  -4.1SE+06 -4.15E+06 ° 0 ofEnthalpy  -4.08E406 -4 0BE+08 ° ° o|Enthaipy  -4.09E+06 -4.09E+06 ° ° oEnthalpy  -4.11E+08 -4.11E+06 ° ° olEnthalpy
Total and Phase Flows (Amounts) [Total and Phase Flows (Amounts) L’ohl and Phase Flows (Amounts) [Total and Phase Flowa (Amounts) Total and P

Tolal  Aqueous Vapor  Sofid  2nd Liquid Total  Aquecus Vapor  Sold  2nd Liquid Totsl  Aqueous Vapor  Solid  2nd Liquid Totsl  Aqueous Vapor  Soid  2nd Liquid

mal mol mal mol mot mol mok mol tmol mol mal mal mol mol mol mol mol mot mal
Mol s8.923  68.923 ° ° 0]Mole 5879 5879 [ 0 o|Mole 58373 58373 0 ° olmole 58769 58769 o ° ofmole

Tolal  Aqueous Vapor  Soid  2nd Liquid Totdl  Aqueous Vapor  Soid  2nd Liquid Totl  Aqueous Vapor  Sokd  2nd Liquid Totel  Aqueous Vapor  Soid  2nd Liquid

9 2 9 9 9 9 9 9 9 g 9 9 ¢ g 9 9 9 9
Mass 1141 1141 [ 0 o|Mass 1141 1144 0 0 0[Mass 1201 11208 0 ° o|Mass 11201 1120 o ° 0|Mass

Total  Aqueous Vapor  Soiid  2nd Liqud Totl  Aqueous Vapor  Soid  2nd Liquid| Total  Aqueous Vapor  Sod  2nd Liquid Total  Aqueous Vapor  Sobd  2nd Liquid|

L L L L L L L L L L L L L L L L L L L L
Volume 10457 10467 [ 0 ovolume 10869 10869 0 0 ofvolume 10466 10466 0 ° o[Volume 10452 10452 ° 0 ofvolume
Scaling Tendencies Scaling Tendencies Scaling Tendencies [Scaling Tendencies Scaling Ter
aciids witty Temperature Range solide withi Temperature Range solita withi Temperature Range solwds withi Temperature Range solids withi
Sodium bic  0.91833 0 200,00 °C inside range Sodium bic  0.34403 020000°C inside ranga Sodum i 0.98994 0 200.00°C inside range Sodium bic  0.88195 0 200.00 °C inside range Sodium bic
Sodium tue  0.10781 £ 100.00°C inside range fum fkae 0.073725 0 100.00 °C inewde rangs | Sodium flue 0.097127 0 100.00 °C inexde range Sodium flu  0.10425 0 100.00°C inside range Sodium fluc
Sodium sul  0.05269 0 32.400 °C inside range [Sodium sul 0.022515 19 241,00 °C inside range Potassium  0.013043 070,000 °C inside range Sodium cai 0.050008 032000°C inside range Sodium car
Sodium ca 0.061344 032,000 °C inside range Sodium car 7.31E-03  35.37 109.00°C inside range Sodium cai 3.99E-03 0 32.000°C inaide range |Potassium 0.010779 0 70.000°C inside range Sodium chi
Sodium flu 0.036404 20 40.000 °C inside range |Hexasodiur 4.336-03 30 150.00°C inside range Potassium  3.37E-03 0 110.00°C inaide range |Potassium 3.40E-03 0 110,00 °C inside range Potassium
|Potassium 0.010188 070,000°C inside range Sodium chl 2.98E-03 035000 °C Insde range Sodium chl 2 18E-03 0350.00 °C inswde ranga Sodium chl 2.41E-03 0 350,00 °C inside range Sodium niti
[Sodium sul 9.05E-03 19 241.00 °C inewde range {Potassium  3.755-04 9.7 292,00 °C inside range |Sodium nitr 1.54E-03 0 300.00°C inside range [ Sodium ritr 1.67E-03 0 300.00 °C inaide range Potassium
Sodium chl 2.64E-03 035000 °C inside range |Potassium  3.55€-04 0.200.00°C inside range |Potassium 6.64E-04 0200.00°C inside range |Potassium  6.80E-04 0 200.00 °C inside range [Sodium hye
|Potassium  9.02E-04 9.7 292.00 °C inaide range Glaserite  3.31E-05 35 150.00 °C inside range |Potassium  3.51E-06 17.7 40.200 °C inside range Potassium  3.50E-06 17.7 40.200 °C inside range Potassium
|Potassium 6.78E-04 0 200.00°C inside range [Sodium hyc 8.07E-08 data valid tlinside range Sodium hye 9.09E-07 data valid Bineide range [Sodium hy 7.56E-08 data valid inside range Potassium
|Potassum  3.28€-06 17.7 40.200°C insude range Potassium  3.79E-10 33 143.00°°C inside range |Potassum 2 84E-09 0 80.000 °C inaide range Potassium  3.02E-08 0 80.000°C inside range
Sodium hyc B.07E-08 data valid fiinside range [Potassium 2.92E-11 data valid tinside range {Potassium 120811 033.000°C ingide range Potaesium  1.676-10 D 33.000°C inside range

!
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Potassium 2 59E-08 0 80.000 °C inside range
Potassium 1. 51E-10 0 33.000 °C inside range
[Sodium by 7.65E-11 12 80.000 °C inside range

109E-11 data valid Yinside range

Sodkum bis  2.02€-12 data valid U inside range
[Sodium sui 1.81E-14 0 82500 °C inede range
Potasswm  5.43£-18 data vaid thinside range
Species Output (True Species)
Tolal Aquecus Vapor  Soiid 2nd Liquid|
9 molkg H2( mol mol wa
H20 10041 55.508 o [ o
kel 241E-03 3.226-06 o ° o
NaHCO3  9.9271 011769 [} [ o
[NaF 070102 0016628 0 0 o
coz 005368 1.21E-03 [ [ o
(HF)2 4.34E-18  1.08E-19 o 0 o
HC1 B.00E-15 8.45E-17 [ [ o
HF 1.30E-08 8 49E-08 [ [ of
KHSO4  730E-11 6.34E-13 [ [ o
503 4.34E-31 6.40E-33 0 [ o
H2SO4  391E-27 2.97E-20 0 [ o
HCO3-1 48886 079793 0 0 o
HSO4-t  123E07 1.27E-09 0 [ o
cos-2 10046  0.18672 0 [ o
(3} 63788  0.17919 [ 0 of
Na2Fs! 0026422 4.05E-04 [ o of
F-1 10723 0.086213 [ 0 of
HF2-1 404E-08 1.03E-08 0 o o
He 1 223600 2.20E-08 0 o o
OH-1 1.28E-04 7.49E-08 0 o of
K+t 3260 0083018 0 ] o
KSO4-1 047506 361E-03 o ° o
NaCO3-1 48825 0088587 0 ° o
Na+t 35844 15628 0 o o
NaSO4-1 90788 0.075948 0 [ o
s04-2 8335 0.065678 0 [ o
[Molecular Output (Apparent Spacies)
Total Aquecus Vapor  Sohd 2nd Uiquid
g movkg H2C mal mol na
H20 99281  54.885 [ [ of
[NaOH 73189 1.8224 0 0 o
coz 5047 11421 ° 0 of
HCI 65613  0.17922 [ 0 of
HF 14714 0073248 [ 0 o
KOH 4876 0088654 0 [ o
503 11.667 014513 0 [ o
Element Balance
Totat Aquecus Vapor  Sod 2nd Liquid|
mol mol mol mal e
Cled) 0 1142 [ [ o
CL-1) 0 017923 [ [ o
F(-1) 0 0073246 [ [} o
H(+1) 0 11188 0 ° o
K(+1) 0 0.086555 ° [ o
N(+5) [ 0 [ [ o
NA(s1) o 1822 o 0 o
O(-2) 0 58514 ° [ o
S(+8) 0 014513 [ 0 of
[Species Activty Costficients
H20 0.96132 Activity
HCO3-1  0.53687 Act-Coet
HSO4-1 085783 Act-Cosl
CO2-Aq 13187 ActCoet
[CO3-2  0.074728 Act-Coet
(=3 0.8501 Act-Cosl
[Na2Fs1 050867 Act-Cool
F1 0.58166 Act-Cosl
(HF)2-Aq  1.3187 Act-Coel
Hel - Aq 1.3187 Act-Coel
HF2-1 0.65793 Act-Coel
HF - Aq 1.3187 Act-Coel
Het 0.7339 Act-Cost
oH-1 0.79774 Act-Cost
NO3-1 0.59021 Aci-Cost
HNO3-Aq  1.4521 Act-Coel
KHSO4 - A 1.3187 Act-Cosl
KCI- Ag 1.3187 Act-Coet
Ke1 0.52861 Act-Cosl
KSO4-1  0.51343 Act-Coel
NaHCO3 - 1.3187 Act-Coel
NaCO3-1 0. Act-Coet
NaF-Aq  1.3187 ActCoel
Na+1 0.6674 Act-Coel
NaNO3 - A 0.72388 Act-Cool
NaSO4-1  0.51498 Act-Coel
SO42 0082629 Act-Coel
$03-Aq 13187 Act-Cost
H2504- A 1.3187 Act-Coef
H20 - Vap 1 Fug-Cost
co2 - vap 1 Fug-Coef
(HF)2 - Vay 1 Fug-Cost
HC1 - Vap 1 Fug-Gost
HF - vap 1 Fug-Cosf
[HNOS - va + Fug-Coel
503 - vap 1 Fug-Coel
H2504 - v 1 Fug-Coet
Specios K(eq)-Values
Hoo 1.01E-14 mok0
H2O-Vap 81867 mok0
HCOS-1  4.70E-11 mob0
HSO4-1  0.010615 mok0
[CO2-Aq  4.54E-07 mokO
[CO2- Vap  0.08392 mak0
Na2Fs 1 92494 Mmoo
KZS04 KN 9.29E.06 mol0
[2Na2S04.1 3.44E-03 moi0
(HF)2-Aq 51387 o0
(HF)2- v 19124 moi0
HCI-Aq  1.69E+06 mo0
HCi-vap  0.92796 mok0
HF2-1 4.9247 mot0
HF-Aq  6.17E-04 mob0
HF - Vap 19019 mok0

Sodism bie  1.96E-11 data vakd U inside range
Polassium  2.38E-14 data vekd U mside range

Species Output (True Species)

Tolsl  Aqueous Vapor  Sold
9 malkg H2C mal mol
H20 10041 56508 [
kel 0012613 1.67E-04 °
NaHCO3 782 032082 [
NaF 062556 0.014838 0
coz 0050084 1.13E-03 o
(HF12 9T4E-16 242617 [
HC) 235E-13 6.42E-16 0
HE 5.99E-06 2.95E-07 °
KHSO4  276E08 2.02E-11 0
sos 206E-29 257E-31 0
H2SO4  464E-26 471E-28 °
HCOS3-1 35923 056635 °
HSO4-1  165E-08 170E-08 0
cos-2 12266 0.20365 0
-1 6.974 017906 o
Na2F+1  0.059196 5.07E-04 0
F-1 10969 0.057501 °
HF2-1 370E-07 9.46E-09 °
He1 3.05E-09 3.01E-09 [
OH-1 6.55E-03 3B4E-04 0
K+t 30888 0.07863 °
KSO4-1 10461 7.71E-03 0
NaCO3-1 17768 0.021307 °
Na+t 32893 1.4249 0
NaSO4-1 35638 002973 0
S04-2 10388 01077 0

[Molecutar Output (Apparent Species)

Tows  Aquecus Vapor  Sokd
P mokg H2X mol mol

Heo 99281 54886 °

NaOH 73.188  1.8224 [

coz 5047 11421 °

H! 65613 0.17923 °

HF 1.4714 0073246 o

KoH 48768 0.088555 0

S03 11667 0.14513 °

Element Balance
Tots  Aqueous Vapor  Sokd
mal mol mol mol

Cise) 0 1142 °

cu-1) o 017923 °

Fi-1) 0 0073247 °

H(s 1) 0 118 °

K(+1) 0 0.088555 0

N(+5) 0 ° 0

NAG+1) 0 18224 o

o¢2) 0 58516 o

5(48) 0 014513 °

Species Activity Coslficients

Heo 0.96366 Activity

HCO3-1  0.51609 Act-Cool

HSO4-1  0.68419 Act-Cost

Co2-Aq  1.2908 Act-Coet

Cos-2  0.081798 Act-Coel

= 0.79218 Act-Coel

Na2Fs1 045918 Act-Coal

F-1 054087 Act-Cosf

(HF)2-Aq  1.3054 ActCoet

HCI-Aq  1.3064 Act-Cosl

HF2-1 058419 Act-Coel

HF - Aq 1.3054 Act-Cool

Het 0.65821 Act-Coel

oH-1 0.57506 Act-Coel

NO3-1 0.57196 Act-Coel

HNO3-Aq  1.4858 Act-Coef

KHSO4-#  1.3064 Act-Coof

ket - Ag 1.3064 Act-Coof

ket 0.52765 Act-Cost

KSO4-1  0.48498 Act-Coat

NaHCO3- 13054 Act-Coel

NaCO3-1  0.67687 Act-Coet

NoF -Aq  1.3054 Act-Cosl

Na+ 1 052337 Act-Cosl

[NaNO3 - A 0.71085 Act-Cosf

[NaSO4-1 16297 Act-Coal

SO42 0064297 Act-Cosf

SO3-Aq  1.9064 Act-Cosl

H2SO4 -A 13064 Act-Coef

H20 - Vap 1 Fug-Coel

coz - vap 1 Fug-Coef

(HF)2 - vy 1 Fug-Cosl

HC! - Vap 1 Fug-Cosl

HF - Vap 1 Fug-Coel

HNO3 - Va 1 Fug-Coal

803 - Vap 1 Fug-Cost

H2S04 - V 1 Fug-Coef

Species K(eq)-Values

oo 4.59E-13 mok0

H2O - vap  1.2087 mob0

HCO3-1  8.22E-11 mok0

HSO41 1 17E-08 moko

co2-Aq  4.31E07 mar0

coz2- vap 0011137 maro

Na2F+1 34.675 mok0

K2ZSO4KN 6.51E-05 mok0

[2Na2304) 1 71E-06 moro

(HF)2-Ag 4636 1 mobo

(HF)2- vy 499.64 mok0

HC1 - Aq 33670 mok0

HCI-Vap  0.12142 mok0

HF2.1 21685 mok0

HF-Aq  160E-04 mok0

HF-vap  379.93 mok0

HNO3- A 4.002 mabo

HNO3 - Ve 920.44 mok0

xHCO3 7.7419 mok0

KHSO4-4  16.597 mok0

KrsO4 14.067 mok0
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[Sodkum byr 5. 51E-12

12 60.000 °C insde range

Potassium  4.65E-19 data valkd tiinside range

[Molecular Output (Apparent Species)

Species Output (True Speciee)

Total  Aqueous Vapor  Sokd  2nd Liquid

9 moifig H2 mol mol wa
H2o 1000.4 55508 ° 0 o
ket 254E03 8.40E-06 0 o o
NaNO3  0.28499 33609 ° 0 o
NaHCO3 11483 013664 0 ° o
NaF 067773 0016135 0 ° o
coz 088168 0.019677 ° 0 o
(HF)2 7.20E-18 182E17 0 0 o
HC! SBIE-14 104E-15 ° ° o
HF 1.69E-05 8 46E-07 ° 0 o
HNO3 ~ 268E-08 4.26E-11 0 o o
HCO3-1 §0.248 097062 0 o o
cos-2 0.85769 0014280 ° ° o
=) 63744 0.17974 0 o 9]
Ne2F+1 001824 296E-04 ° o o
F-1 10944 0057567 0 ° o
HF2-1 5.27E-07 1.36E-08 ° ° o
et 235608 2.34E-08 ° o o
oH-1 110E-06 6.48E-07 0 0 9]
NG3-1 6.1747 0.099648 0 o o
Ket 33971 0.086856 0 o o
NaCO3-1  0.43918 5.20E-03 ° o 9
Nae § 28844 12642 ° ° o

Towl Aqueous Vapor  Sold 2nd Ligud
9 movkg H2C mal mol wa
H20 99357 85132 0 [ o
[NeOH 56665  1.4182 ° [ of
[co2 50.471 11484 L] 0 o
HC! 65588  0.17977 [ 0 of
HF 14814 0074018 o [ of
HNOS 64863 01029 [ [ of
KOH 48767 0.086880 0 0 o
Element Balance
Total Aquecus Vapor  Soid 2nd Liqud
mol moi mol mal wa
[y 0 11484 0 0 of
CL-1) o 017977 0 [ of
Ft-1) 0 0074019 0 [} o
H(+1) o 1212 [ ° of
K1) 0 008689 [ 0 o
[N(+5} o 01029 o o o
NAG+1) 0 14182 0 ] o
0-2) 0 60.237 o 0 o
s(+8) 0 [ 0 0 o
[ Species Activity Cosfficients
H20 0.96154 Aotvity
HCO3-1 0.56977 Act-Conl
HSO4-1  0.68656 Act-Coel
jcoz - Aq 1.2247 Act-Cost
CO3-2  0.005705 Act-Cost
cr 0.62068 Act-Cool
[Na2F+ 0.53082 Act-Coel
(3] 0.80187 Act-Coal
(HF)2-Aq 12244 Act-Cool
HCI - A 1.2244 Act-Cool
HF2-1 0.68656 Act-Coel
HF - Ag 1.2652 Act-Coel
He1 0.81627 Act-Coef
OH-1 0.78382 Act-Cool
[NO3-1 0.60411 Act-Cool
HNO3-Aq  1.3421 Act-Coel
KMSO4- A 12244 Act-Cool
KCl- Aq 1.2244 Act-Coel
Ket 0.5089¢ Act-Cool
KSO4-1 053871 Act-Coel
NaHCOS3 - 1.2244 Act-Cost
NaCO3-1 08568 Act-Cool
NaF - Aq 1.2244 Act-Cool
Na+1 0.58852 Act-Cont
NaNO3-A 0758 Act-Cost
INaSO4-1 0.52958 Act-Coel
SO4-2 0 1045 Act-Cosf
SO3-Aq 12244 Act-Coel
H2S04- A 1.2244 Act-Coel
H20 - Vap 1F
coz - vap 1 Fug-Coet
(HF)2 - vy 1 Fug-Coel
HC! - vap 1 Fug-Coet
HF - Vap 1F
HNOS3 - Va 1 Fug-Coel
503 - Vap 1 Fug-Cosl
H2804 - v 1 Fug-Coel
Species K(eq)-Vakwes
H2O 1.01E-14 a0
H20 - Vap 31857 mo0
HCO3-1  4.70E-11 moi0
HSO4-1 0010615 moi0
CO2-Aq  454E07 mok0
CO2-vap 008392 mo0
Na2F+1 92.494 mohQ
K2SO4.KN 9.20E-06 mak0
| 3 44E-03 moi0
(HF)2 - Aq 51387 mol0
(HF)2-Vay 19124 mol0
HCt- Aq 1 69E+06 mol'0
HCI-Vap 092796 moH0
HF2-1 4.1247 mok0
HF -Aq  6.17E-04 moi0
HF - vap 19019 Mmoo
HNO3 - Aq  20.085 ma0
HNO3 - Vs 1.40E405 Mmoo
KHCO3 18452 moi0
KHSO4 -4 51833 mol0
KHSO4 3.3683 mok0
[K2CO3 54473 maQ
K2CO3 15 859.88 mok0
KC1 - Aq 120.41 mob0
KCt 7 5444 maok0

Sodium hy 7.66E-11 12 80,000 °C inaide range [Species OL
Polassium  5.96E-18 data valid t inside range
Species Cutput (True Spacies) H2O
KCt
Total Aqueous Vapor  Solid 2nd Liquid|NaNO3
9 movkg H2C mal mal s NaHCO3
H20 10041 65508 [ [ OfNaF
KCl 249603 3.32E-05 ° ] olcoz
NaNO3  0.31805 3.73€-08 [ [ ofHF)2
NaHCO3  9.6000 011819 o o ofHet
NaF 069685 0.018529 [ [ ojHF
coz 0.063008 1.20E-03 [ [ oHNO3
(P2 419E-18  1.04E-19 o 3 0lHCO3-1
HCI 291E-15 7.94E-17 ° [} 01cos-2
HF 126606 6.26E-08 [ [ [ =3}
HNO3 199E-10 3 15E-12 [} [} O[Na2F+1
HCO3-1 4896t 0.79548 o o ofF-1
coa-2 10.003  0.16602 [ [ OIHF2-1
(=5] 63744 0.17907 ° [ OfHe1
Na2F+! 0023858 3 66E-04 0 0 0{OH-1
F-1 10645  0.06685 [ [ 0[NO3-1
HF2-1 399E-08 1.02E-09 0 [ ofKe1
He 196E-00 1 94E-00 [} [ OJNaCOS-1
OH-1 138E-04 7.99E-06 o [ OfNa+t
NOS-1 6.1506 0.096792 [ [ o
K+t 3.3971 0.086535 [ 0 o .
NaCO3-1  4.9401 0.050278 o [ 4
Nt 1 33208 14386 0 0 o
[Motecuiar Qutput (Apparent Species) H20 -
NaOH
Totat Aquecus Vapor  Sod 2nd Liquid|coz
9 movkg HaC mol mol wa HCH
H20 99367  54.928 [ ° ofHF
NaOH 65665 16351 [ [ ofHNO3
coz 50471 1.1422 [ [ OoKOH
HC! 65668 01791 ° 0 o
HF 14814 0073744 [ [ of
HNO3 64863 0.10262 [ [ OEloment Sa
KoM 48767 0.086567 0 ° o
Eloment Baiance Ceoty
CL-1)
Towl Aquecus Vapor  Sokd 2nd Liquid |F(-1)
mol mol mol mol nia H+1) R
C) 0 11422 0 [ olK(+1)
cLen) 0 o1 [ [ OIN(+5)
F-1) 0 0073744 ° [ OINA(+1)
(s 1) 0 11183 [ 0 o{o(-2)
K(+1) 0 0086568 [ [ olS(+8) -
N(+6) 0 0.10252 0 [ o
NA(+1) 0 16351 ° [ o
0¢-2) o 50241 [ [ 0fSpecies Ac
s(+6) 0 0 0 o o
HCO3-1
Species Activity Coafticients HSO4-1
coz- aq
H20 0.95283 Actmly cos-2
HCO3-1  0.54322 Act-Coel cr B
HSO4-1  0.65858 Act-Cosl (Na2F+1
CO2-Aq  1.2828 ActCoal F-1
CO%2  0.080168 Act-Cosl (HF)2 - Aq
L1 0.82602 Act-Coel HCI- Ag
Na2F+1  0.51309 Act-Cosl HF2-1 -
F-1 0.68707 Act-Cost HF - Aq
(HF)2- AQ 12828 Act-Coel et
HC) - Aq 12828 Act-Coel or-1
HF2.1 0.85858 Act-Coef NO3-1
HF - Aq 1.3262 Act-Cosl HND3 - Aq .
He1 0.79046 Act-Coel KHSO4 - 4
OH-1 0.78913 Act-Cosl KCI- Ag
NO3-1 0.50281 Act-Coel K+t
HNO3 - Ag  1.4222 Act-Coet KSO4-1
KHSO4-»  1.2828 Act-Coel NaHCOS- .
KC) - Aq 1.2828 Act-Cosl NeCO3-1
a1 0.52622 Act-Cool NaF - Aq
KSO4-1 052127 Act-Coet Na+1
NaHCO3 - 1 2828 Act-Cost NaNO3 - A
NaCO3-1  0.64890 Act-Cost NaSO4- 1 o
NaF - Aq 1.2628 Act-Coel 8042
Nas1 0.56893 Act-Coel 303 - Aq
NaNO3 - A 0.79998 Act-Cosl H2S04 - A
[NaSO4-1 051829 ActCoet H20 - Vep
SO42  0.088784 Act-Cost cO2 - vap
503 - Aq 1 2828 Act-Cosf (HF2-Va 7
H2SO4 - A 1.2828 Act-Coel HCI - Vap
H20 - Vap 1 Fug-Cost HF - vep
cO2 - vap 1 Fug-Cost HNO3 - Vo
(HF)2 - Vay 1 Fug-Cost 503 - vep
HCI- Vap 1 Fug-Cost H2sO4 -V e
HF - Vap 1 Fug-Coet
HNO3 - Vo 1 Fug-Coel
503 - vap 1 Fug-Cost Species K(s
H2504 - V 1 Fug-Cost
Heo A
H2O - Vap
Species Kieq)-Velues HCO3- 1
H804-1
Heo 1.01E-14 mo0 lcoz2- aq
H2O - Vap  31.867 mok0 CO2- Vap -
HCO3-1  4.70E-11 moko Na2F+1
HSO4-1  0.010815 mok0 K2S04. KN
CO2-Aq  4.54E-07 mok0 2Na2S04 ¢
CO2- vap  0.03382 mak0 (HF)2 - Aq
[Na2F 41 92.494 MO0 (HF)2- Ve . -
K2S04 KN 9.29E-06 mot0 HCi - Aq
2Na2804.1 3.44E-03 moh0 HC! - Vap
(HF)2-Aq 51387 mok0 HF2-1
(HF)2 -V 19124 ma0 HF - Ag
HCI- A 169E+06 mo0 HF - Vap .
HCI-Vap  0.92796 mok0 HNO3 - Ag
HF2:1 4.1247 mob0 HNO3 - Vs
HF-Ag  B.17E-04 mol0 KHCO3
HF - Vap 19019 mok0 KHSO4 - 4
HNO3-Aq  20.085 mol0 KHSO4 .
[HNO3 - Va 1.40E406 mob0 Koco3
kHCO3 1.8452 mok0 Kec03 1 £
KHSO4 -4 51.933 mot0 KCI- Ag
KHSO4 3.3683 mok0 kel
K2cO3 54473 mo0 ke
K2CO3.15  869.86 mak0 KF.2H20 -
KCI - Aq 120 41 mok0 KF 4H20
xct 7.6444 mok0 KoM




HNO3-Aq 20086 mab0
HNOS - Vs 1406406 mok0
kHCo3 1.8452 mok0
KHSO4-#  51.833 moro
KHSO4 3.3683 mok0
k2cos 64473 mok0
K2c03.1.5  860.86 moro
KCI-Aq  120.41 mobo

e 7 5444 mob0

KF 7261.8 mok0
KF.2H20 30596 mak0
KF.4H20  83.719 moko

KOH 4.83E410 mob0
KOH2HX 15728 mobo
KOH.1HZC 17545 mobo
ko3 0.78072 mok0
k2804  0.011589 moro
KSO41  0.13228 moro
K2504.1H 0.010877 moro
NaHCO3-  2.389 moro
[NaHCO3  0.40874 moko
NaHSO4 368,65 moro
Na2cO3  7.3008 moko
Na2CO3.1 0.11096 moh0
Na2CO3.7  0.22364 mob0
NaCOS-1  0.28348 mok0
Na2CO3.1  1.0111 mobo

NaCI 38.197 moko
NeF-Aq 12008 mo0

NaF 0.2625 mok0

[NaF Na2S¢ 3.18E-03 mol0
INaHF2 7 28E-03 mav0
NeOH  B.06E+08 moro
NaOH.IH2 84322 mak0
NaNO3-A  17.412 mok0
NaNO3 26.748 mor0
Na2SO4  0.44942 mab0
NazSO4  1.90E-07 mar0
Na2SO4N  162.44 more
Na2504.11 0.048844 mor0
[NaSO4-t  0.12009 mor0
s03- Aq 7726 moko

SO3 - Vap 1.84E+09 mor0
H2SO4 - A 2.57E+10 mok0
H2S04 - V 3.86E+06 moh0
Speciea Mobiiies

HCO3-1  2.31E-04 m2/ohm-maot
HSO4-1  206E-04 m2/ohm-mal
CO3-2  3.86E-04 m2iohm.mol
o1 397E-04 m2fohm-mol
Na2F41 3 12E-04 m2/ohm-mol
£ 2.86E-04 m2/ohm-mol
HF2-1  3.90E-04 m2/ohm-mol
Hat 1.82E-03 m2iohm-mol
joH-1 1.02E-03 m2iohm-mol
Ket 3.81E-04 m2/ohm-mol
KSO4-1  1.99E-04 m2ohm-mal
NaCO3-1 1 72E-04 m2/chm-mal
Nas 1 2.60€-04 m2lohm-mol
NaSO4-1  1.82E-04 mohm-mal
SO42  4.18E-04 m2/ohm-mot
Species Self Diffusiities

Heo 2.16E-08 m2's
HCO3-1  1.06E-08 m2/a
HSO4-1  1.19E-00 m2/s
co2-Aq  1.80E-00 m2is
cos-2 ~ 8.75E-10 m2s

jer1 1.76E-00 m2/s
Na2Fs1  1.39E-00 m2s

F-1 1.30E-08 m2/s

(HF)2 - Ag 1.08E-00 m2re
HCI-Aq  1.89E-08 m2/s

HF21 1736:00 m2/s

HF - Aq 119610 m2e

Ha1 7 62E-09 m2/s

oH-1 497E-00 m2/s

NO3-1  1.85E-09 m2/s

HNO3 - Aq 1 T8E-09 m2/s
KHSO4 - 5 1.30E-00 m2fs
KCI-Aq  1.51E-00 mls

ka1 1.70E-09 m2/e
KSO4-1  8.96E-10 m2/s
NaHCO3 - 9.22E-10 m2/s
NaCO3-1  7.83E-10 m2/s

NaF -Aq  1.03E-00 m2/s

Nae 1 1 19E-00 m2/s
NaNOS - A 1.32E-00 m2/s
NeSO4-1  8.24E-10 m2/e

9.80€-10 m2/s

K203 2670 ma0
K2CO3.1€ 20667 mak0
KCI-Aq  28.908 mok0

kel 18,506 mok0

KF 54087 mok0
KF2H20  1732.1 mokO
KF.4H20  8.80E409 mor0

KOH 3.85E408 moh0
KOH.2HXC 78148 mak0
KOH.1HC 23085 moi0
knoS 32919 mok0
k2S04 002685 mok0
KSO4-1  0.087733 moko
K2S04.1H 0.087800 mol0
NeHCO3 - 0.62609 mol'0
NeHCOS  0.85701 mol0
NaHSO4  376.36 mok0
Na2CO3 1.318 moro
Ne2CO3.1  0.23007 moko
Na2CO37 13745 moko
NeCO3-1 07832 moro
Na2CO3.1  0.91206 moko

[NaC! 36618 mok0

NaF - Aq 1.197 mobo

NaF 0.31449 mok0

NaF Na2St 3 18E-03 mok0
NeHF2  0.051038 mol0
NeOH  1.84E405 moro
NeOM.1H2 18207 mokG
NaNO3- A 4.6087 mora
NaNO3 56.88 mor0
Na2SO4  0.14445 moO
Na2504  2.13E-03 mok0
Na2SO4N  155.99 mok0
Na2SO4 11 26.308 mokQ
NaSO4-1  0.080006 mobO
S03-Aq 19222 moo
SO3-Vap 76679 mak0
H2804 - A 3.19€410 moro
H2S04 -V 24807 moko
Species Moblitiea

HCO3-1  6.09E-04 m2iohm-mol
HSO4-1  6.50E-04 m2iohm-mol
co3-2  1.086-09 m2ichm-mal
1 9.726-04 m2iohem-mol
Na2F+1 8 74E-04 m2iohm-moi
F1 7 65E-04 m2/ohm-mot
HF2-1 1.09E-03 m2iohm-mol
He1 3.01E-03 m2/ohm-mol
OH-1 2.10E-03 m2/ohm-mol
ket 9.07E-04 m2iohm-mol
KSO4-1 5 16E-04 m2ichm-mal
NaCO3-1  4.75E-04 miohm-mal
Na+ s 6.66E-04 miohm-mal
NaSO4-1  4.82E-04 m2iohm-mol
SO4-2 1 10E-03 m2iohm-mot
Species Selt Diffusivies

H20 7.34E-08 m2/s
HCO3-1  3.86E:00 m2/e
HS04-1  3.88E-08 m2'e

jcoz- g 6.38E-00 m2rs
cos-2  3.25E-00 m2is

k1 5.76E-00 m2/s
Na2F41 6 17E-00 m2/a

F-1 481E-00 m2/s
(HF)2- Aq  3.83E-08 m2/s
HCI-Aq 6 10E-08 m2/n

HF2-1  6.43E-00 m2e
HF-Aq 4 43E-10 m2s

Het 172E-08 m2s

OH-1 121E-08 m2/s

NOS-1 5 17E-00 m2/a

HNOS - Aq 5 48€-08 m2/a
KHSO4 - 4 5.18E-00 m2/s
KCI-Aq  4.81E-00 m2is

LE] 5 40E-00 m2/a
KSO4-1  3.00E-08 m2/s
NaHCO3 - 3.24E-09 m2/s
NaCO3-1  2.87E-00 m2/s

NoF - Aq  3.85E-00 m2/a

Nt 421E-00 m2/s
[NaNO3 - A 383€-00 m2/s
NaSO4-1  2.90E-00 m2fe
SO42  331E-00 m2s
908-Aq 3 74E-10 m2e
H2SO4 - A 3.46E-00 m2fs

NaC! 30.197 moko
NaF -Aq  1.2908 mokO
0.2626 moro

803 - Aq 7726 mol0
[SOS - Vap 1 84E+09 mo0
(H2S04 - A 2.57E+10 mai0
H2S04 - V 3.86E+06 moi'0

[Species Mobiities

HCO3-1 2.80E-04 m2/ohm-mol
jCOs-2 4.32E-04 m2/ohm-mol

Cl-1 4 4BE-D4 m2/chm-mol
Na2F+1 3.50E-04 m2/ohm-mal
F-1 3.21E-04 m2/ohm-mot
HF2-1 4.38E-04 m2/chm-mol
[He 1 2.04E-03 m2/ohm-mol
JOH-1 1.16E-08 m2/ohm-mol
[NO3-1 4 17E-04 m/ohm-mol
[K+1 4.27E-04 m2/chm-mol
NaCO3-1  1.83E-04 mohm-mal
Na+1 2.92E-04 m2/ohm-mol
[Species Seif Dittusivities

H20 2.33E-00 m2/s
HCO3-1 1.13E-08 m2/e.

MSO4-1 1.29€-00 m2/s.
CO2-Aq t D4E-09 ms
jcOs-2 9.48E-10 m¥/s.

=2 1.90E-09 m2/s
Na2F+1 1 51E-080 mYs
F-1 1.39€-09 mYs

HF2-1 1.87E-00 m2/s.
HF - Aq 1.29€-10 m2/s.
Het 8.08E-00 m2/e
[OH-1 4.68E-00 m/s
[NO3-t 1 78E-08 mYs

K1 183E-08 m2/s
KSO4-1  9.74E-10 m2is
NaHCO3 - 9.96E-10 m2/a
NaCO3-1  8.49E-10 m2s
NaF -Aq 1 12E-090 m2/s
Nas 1 1.27E-08 m¥s
NaNO3 - A 1.22E-09 md/s
NaSO4-1  8.96E-10 mo/s
S042  103E-00 ms
S03- Aq  1.09E-10 m2/s
H2SO4 - A 108E-08 m2/s

IKSO4-1 0.13228 mah0
K2804.1H 0.010377 mol0
[NaHCO3 - 2.388 ma0
NaHCO3 0.40374 moVo
NaHSO4 356.65 mol'0
Na2CO3 7 3005 malo
Na2CO3.11 0 11036 mal0
(Na2CQ3.7  0.22354 mol0
[NaCO3-1  0.28348 mol0

(Na2CO3 1 1.0111 mo0
NeCI 38,197 mo0
NeF-Aq  1.2808 moro
[NaF 0.2626 mao0

Na2SO4 0.44942 mol0
1.90E-07 ma0

H2S04 - A 257E+10 mot0
H2S504 - V 3.86E+05 mot'0
[Species Mobilites.

HCO3-1 2.41E-04 m2/chm-mol
[CO3-2 4.01E-04 m2/ohen-mol

ok 4.14E-04 m2ohm-mol
[Na2F+1 3 25E-04 m2lohm-mal
F-1 2 98E-04 m2/ohm-mol
HF2-1 4 07E-04 m2/ohm-mal
Het 1.90E-03 m2/ohm-mol
OH-1 1.07E-03 m2/ohen-mol
NO3-1  3.87E-04 m2/ohm-mol
Ke1 3.97E-04 m2/ohm-mol
NaCO3-1 1 79E-04 m2/ohm-mal
Nas+1 272E-04 m2/ohm-mal
Species Self Ditfusivites

H20 2.24E-00 m/s

HCOS-1  1.09E-00 m2/s
HSO4-1 1 24E-00 m2/a
co2-Aq  1.86E-09 m2's
cos2  900E-10 m2s

[CH1 1 83E-08 m2/s
[Na2F+1 145€-00 m2/s
F-1 1 34E-08 m2/s

(HF12- Aa 112600 m2/a
IHC) - Aq 1.97E-00 m2/s

HF2-1 179E-09 m2/s
HF-Aq  1.23E-10 m2'e
[H+ 1 7 S4E-09 m2/s
o1 4 52E-00 m2's

NO3-1 171E-08 m2/s
HNO3 - Aq 1.83E-09 m2/s
KHSO4 - A 1 44E-08 m2/s
KCi - Aq 1.54E-08 m2/s
Ke1 1.76€-00 m2/s
KSO4-1 $.33E-10 m2/s
[NaHCO3 - 9.58£-10 m2/s.
NaCO3-1  8.14E-10 m2/s
NaF - Aq 1 O7E-09 m2/s
[Nas 1 1 23E:09 m2/e
NaNO3 - A 1 17€-08 m2/s
NaSO4-1  B.58E-10 m2/s
S04-2 5.82E-10 m2/s
[503-Aq 1 04E-10 m/s
H2S04 - A 1 O3E-00 m2/s
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SCWoE
1 Summary [Calcudation Summary [Calcuiation Summary [Caiculation Summary [Calculation Summary
1_NaOH_950C Calculation for Workt SingiePoin1 1 Calcudation for Work1 [SinglePoint_NaOH Calculation for Work 1 ISingiePont_NaOH_9560C Calculabon for Workt SinglePoinit Caloulasio
Chernistry Model Automatic Cherruatry Model Automatic Chemiatry Model [ Automatic Chermatry Model [Automatc Chemsstry ¥
Databanks' Databanks Datlabanks. Databanks 3
Pubiic Public Public Public
‘ol auit Linit Set: Dedaustt Ut Set: Detauit Unit Set: Default Unit Sot- Defauh
Calculation Jtacthermat Caiculation |isothermal Caloutaion lscthermal Caloulation Isothermal Calculation
Temperaty % °C Tompecai 2%C Temperaty % Tompersiu 9 °C Temporatu
Preesure 1 atm Preseure 1 atm Pressure 1 atm Pressure 1 atm Pressure
owe [Stream inflows Stream inflows Stream inflows Stream Intiows
1000 g Water 1000 g water 1000 g Water 1000 g Waier 1000
5439 Sodium chi 5349 [Sodium chi 5349 Sodium chi 634 9 Sodium chi 0
648 9 Potassium 646g |Potaesiom 848g Potassium 648 g Potageium 648
87439 Sodumnit 8754 g Sodium it 8.754 g Sodumntt 8754 g Sodumni .78
og [Sodumaul 30683 g Sodumsul 30603 g Sodum el 30803 g Sodium sut  20.697
96341 g Sodumbic  98.362 g Sodwmblc 96362 g Sodumbc  96.352 g Sodum b 96.349
3.100 g [Sodium og [ Sodwim fiu og [Sodiom fe og Sodium i 3.008
9g Sodium hyt og [ Sodiurn hye 8¢ Sodium hy 9g [Sodwm tyr 0
Summary Summary Summary Summary Summary
»or of species. 113 Total number of species: 113 Total number of species” 113 Tols number of species. 113 Total number of specie
Relaled  Aqueous Vapor Solid Second  [User Related  Aqueous Vapor Solid Second  |User Relaled  Aqueous Vapor Sokd Second  |User Related  Aqueous Vapor Soid Second  |User Relsted
inflows  Species Speciee Species  Liquid Spefinfiows  Inflows  Speciee  Species Liqud Spelinfiows  Inflows  Speciee  Species  Species  Liquid Spefinfiows  Inflows  Species  Species  Species  Liquid Spefinfiows  Infiows
coz H20 H20 - Vap K2804.KNaSO4 H20 co2 H20 H20 - Vap K2S04.KNaSO4 H20 co2 H20 H20 - Vap K2504.KNaSO4 [H20 co2 H20 H20 - Vap K2SO4.KNaSO4 H20 coz
H2CO3  HCO3-1  CO2- Vap 2Na2SO4 Na2CO3  [NaCi H2CO3 HCO3-1 CO2 - Vap 2Na2SO4.Na2CO3  |NaCl H2CO3 HCO3-1 CO2- Vap 2Na2SO4.Na2CO3  [NaCl H2C03 HCO3-1 CO2- Vap 2Na2S04.Na2CO3  |NaCi H2CO3
K2804 KNHSO4-1  (HF)2 - Vay KHCO3 KCt K2S04 KNHSO4-1  (HF)2- VaKHCO3 KCI K2SO4 KNHSO4-1  (HF)2 - Vg KHCO3 KCI K2S04 KNHSO4-1  (HF)2 - Vg KHCO3 KCI K204 KN
2NaZS04.1C02- Aq HCI- Vap KHSO4 NaNO3  2Na2S04.1C02- Aq HCl- Vap KHSO4 NaNO3  2Na2SO4 (CO2- Aq HCI- Vap KHSO4 NaNO3  2Na2804./CO2-Aq HC)- Vap KHSO4 NaNO3  2Na2SO4.|
{HF)2 C03-2 HF -Vap K2COS Na2504  (HF)2 cos-2 HF - Vap K2CO3 Na2SO4  (HF)2 co3-2 HF - Vap K2CO3 Na2SO4  (HF)2 c0o3-2 HF - vap K2CO3 (HF)2
HCI CH HNOS - VaK2C03.1 5H20 INaHCO3  HCI CH1 HNOS3 - Vo K2C0O3.1.5H20 [NaHCO3 HCI Ck1 HNO3 - Va K2CO3 1 5H20 NaHCO3 HCI CH HNO3 - Va K2C03.1.5H20 [NaHCO3  HC)
HF Na2f+1  SO3- Vap KCI INaF HF Na2Fs+1 SO3- Vap KCI [NaF HF Na2F+t  S03- Vap KCI NaF HF Na2f+1 SO3- Vap KCI NaF HF
(HF¥® F1 H2504 - VKF NaO#H. (HFYS E-1 H2S04 - VKF NaOH. (HFRB F-t H2S04 - VKF NaOH. {HFYe Fl H2S04 - VKF NaOH [L5]
HNO23 (HF)2- Aq KF.2H20 HNO3 {HF)2- Aq KF.2H20 HNO3 (HF)2 - Aq KF 2H20 HNO3 {HF)2- Aq KF.2H20 HNO3
KHCO3 HCI-Aq KF .4H20 KHCO3  HCi-Aq KF.4H20 KHCO3 HCi-Aq KF.4H20 KHCO3  HCI-Aq KF.4H20 KHCO3
KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HfF2-1 KOH KHSO4
K2CO3 HF-Aq KOH.2H20 K2CO3  HF - KOH.2H20 K2CO3 HF-Aq KOH.2H20 K2CO3 HF-Aq KOH.2H20 K2Cc0os
K2CO3 1.6 Het KOH.1H20 K2CO03.1 EHa1 KOH 1H20 K2CO3 1 £ Hset KOHM.1H20 K2CO3 t.EH+1 KOH.1H20 K2C03.1.¢
KF OH-1 KNO3 KF Ot KNO3 KF OH-1 KNO3 KF OH-1 KNO3 KF
KF 2H20 NO3-1 K2804 KF.2H20 NO3-1 K2504 KF.2H20 NO3-1 K2s04 KF.2H2O NO3-1 K2S04 KF 2H20
KF 4H20 HNO3 - Aq K2804.1820 KF.4H20 HNO3 - Aq K2504.1H20 KF 4H20 HNO3- Aq K2804 1H20 KF 4H20 HNO3 - Aq K2S04.1H20 KF 4H20
KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH
KOH.2H2CKCI - Aq NaHSO4 KOH.2H2CKCt - Aq NaHSO4 KOH.2H2CKCI - Aq NaHSO4 KOH 2H2CKCI - Aq NaHSO4 KOH.2H2C
KOH, tH2C K+ 1 Na2CO3 KOHIHC K+t Na2CO3 KOH 1H2C K+ 1 Na2CO3 KOH 1H2C K+ 1 Na2CO3 KOH.1H2C
KNO3 KSO4-1 Na2CO3 10H20 KNO3 KSO4-1 Na2CO3.10H20 KNO3 KSO4-1 Na2C03.10H20 KNO3 KSO4-1 Na2C03.10H20 KNO3
K2SO4  NaHCOS3 - Aq Na2C03.7H20 K2504  NaHCO3-Aq Na2CQ3 7H20 K2S04  NaHCO3-Aq Na2CO3 7H20 K2SO4  NaHCO3. Aq Na2CO3 7H20 K2S04
K2S04.1H NaCO3-1 Na2COS3 1H20 K2S04.1H NaCO3-{ Na2C03 1H20 K2804 1H NaCO3-1 Na2CO3 1H20 K2S04 tH NaCO3-1 Na2CO3.1H20 K2504.1H
NaHSO4 NaF - Aq NaCl NaHSO4  NaF - &g NaCl NaHSO4 Nef - Aq NeCl NarHSO4 NaF - Aq NeCl NaHSO4
Na+i NaF Na2CO3  Na+t NaF Na2CO3 Nas+t NaF Na2CO3  Na+i NaF Na2CO3
Na2CO3.1'NaNO3 - Aq NaF Na2504 Na2CO03.1:NaNO3 - Aq NaF .Na2S04 Na2CO3 1'NaNO3 - Aq NaF Na2SO4 Na2CO3 1:NaNO3 - Aq NaF.Na2SO4 Na2CO3 1
.7 1 NaHF2 Na2CO3 7 NaSO4-1 NaHF2 Na2CO3.7 1 NaHF2 Na2C03.7 NaSO4-1 NaHF2 Na2CO3 7
Na2CO3.1 804-2 NaOH Na2C0O3.1 S04-2 NaOH Na2CO3 t S04-2 NaOH Na2CO3.1 $04-2 NaOH Ne2CO3.1
NaF.Na25(S03 - Aq NaOH.1H20 NaF Na2S1S03 - Aq NaOH.1H20 NaF.Na2S(S03 - Aq NaQH 1H20 NaF.Na2$(SO3 - Aq NaOH.1H20 NaF Na25(
NaHF2  H2804 - Aq NaNO3 NaHF2  H2S04 - Aq NaNO3 NaHF2  H2S04-Aq NaNO3 NaHF2  H2504 - Ag NaNO3 NaHF2
NaOH.1H20 Na2S04 NaOH.1H20 Na2sO4 NaOH.1H20 Na2504 NaOH 1H20 Na2S04 NaOH.1H2
Na2S0O4 Na2504 Na2SO4 Na2504 Na2S04 Na2SO4 Na2S04 Na2SO4
Na2SO4.NaHSO4 Na2S04 NaHSO4 Na2S04 NaHSO4 Na2S04.NaHSO4 Na2S04.NaHSO4 Na2S04.NaHSO4 Na2SO4.| Na2S04 NaHSO4 Na2SO4.N:
Na2504.10H20 Na2S04 10H20 Na2S04 10H20 Na2S04 10H20 Na2S04.10H20 Na2804 10H20 Na2S04.10H20 Na2S04.10H20 Na2S04.1C
S03 503 So3 503 803
H2S04 H2S04 H2s04 H2504 H2S04
rameters Stream Parametors Stream Paramelars Strear Pararmeters. Stream Parameters
12819 Stream Am 11478 g Stream Am 11568 g Stream Am 11566 g Stream Am  1135.4
26 °C [ Temperatu 26°C Temperatu 25 °C [ Temperatu 96 °C Tempecany -
1 atm Pressure 1 atm Preasure 1 atm Prossure 1 atm Pressure 1
8.736 pH o+ 76877 pH poH 87726 pH pH 8.689 pH oH 7.7015
1.6541 movkg H2O lonic Strers 1.6325 malkg H20 iomc Stren 2.0332 molkg H20 lonic Stren  2.0068 molkg H20 lonic Stran 1.5114
73.526 atm . [Osmotic P 70.241 aim [Osmobc Pr 73.214 atm [Osmobc Pr 82.863 atm [Oomotic 1 85.366
0.96682 Activity [WalerActiv  0.94001 Actvity WaterActiv  0.84824 Activity WalerActv  0.95045 Activity WalerActy  0.96329
©0.19702 1/ohm Electrical C 0.080823 1/ohm Elecirical C 0.080062 1/ohm Electrical C  0.22268 1/ohm Electrical C 0.075481
123.7 om2/chm-maol Electrical ¢~ 61.588 cm2/ohm-mal Electncal ¢ 60.827 cm2/ohm-mal Elecirical C 130.26 cm2/ohm-mol Electrical C 60 799
049813 cP Viacosity, £ 13937 cP Viscosity, ¢ 14568 cP Viecoaity, ¢  0.50444 cP & 1.4049
1.8766 cP/cP H20 Viecosity, r 1 5647 cPrcP H20 Viscosity, 1 1.8344 cP/cP H2O Viscosity, 1 1.6979 cP/cP H20 Lt 18773
Total Aquecus Vapor  Sokd 2nd Liqud| Total Aqueous Vapor  Sokd 2nd Liquid Total Aqueous Vepor  Sokd 2nd Liquid Totsl Aqueous Vapor  Sokd 2nd Liqud| Totat
- om om gml om - o/mi gm gml - 9ol Yot gt oml - om om o oml -
- 1.0403 L] o OjDensity -+ 1.0878 4] 2.1907 ODenaty - 11008 Qo o 0fDensity - 1.0674 o 0 OfDensity -
Towl Aquecus Vepor  Sobd 2nd Liquid| Total Aquecus Vepor  Sokd 2nd Liguid Total Aqueous  Vapor  Soiid 2nd Liquid| Total Aquecus Vapor  Sobd 2nd Liguid| Total
oo cal cal cat cal oal ol cal cal cal cal cal cal cal ool cal cal oal cal cal col
-4.04E+08 -4.04E408 ° o OfEnthalpy  -4.15E+06 -4.13E+06 o -16443 OfEnthalpy -4 18E+06 -4 18E+06 o 0 OfEnthalpy  -4.10E+06 -4.10E+06 o L] OfEnthaipy  -4.13E+06
hane Flows {Amouns) | Tokal and Phase Fiows {Amounts) Totat and Phase Fiows (Amounis) [Toia and Phase Flows (Amaunts) [Total and Phase Fiows
Tol Aquecus Vapor  Sokd 2nd Liquid| Total Aqueous Vapor  Solid 2nd Liquid| Totat Aqueous Vapor  Sokd 2nd Liquid Total Aquecus  Vapor  Sokd 2nd Liquid| Tom
mol mol mol maol mal mol mol mol mol mol mol mol mol mok ma mol mol mol mol
66504  58.504 o o OfMole 58686 58822 0 0.072489 OfMole 59158 69 158 L 0 OfMale 69020  50.020 o o OfMoie 58.617
Towa Aqueous  Vapor 2nd Liquid| Tolat Aquecus Vapor  Sokd 2nd Liquid| Total Aqueous Vapor  Soild 2nd Liquid| Towl Aquecus Vapor  Salid 2nd Liquid| Totsl
9 9 9 9 9 ¢ 9 9 9 g e 9 a Q 9 e 9 g
11201 11201 o o OfMase 11476 14156 ] 6.0866 OjMass 11686 11666 o o OfMaas 11568 11666 0 ] OfMass. 11364
Total Aquecus Vapor  Sokd 2nd Uiguid| Total Aquecus Vapor  Solid 2nd Liqud| Toual Aquecus Vapor  Sokd 2nd Liquid| Totat Aqueous Vapor  Solid 2nd Liquid Total
L L L L L L L L L L L L L L L L L L L
1.0854 10854 0 o 0fVolume 10822 10494 0 2.77E-03 Of Volume 1.0807 1.0607 o [ Of Volume 1.0938 1.0838 0 [ Tvdum 1.0485
ndenciee Scating Tendencies Scaling T endencies Scaing Tendencies [Scaling Tendencies
Temperature sokds withi Tamperature Range sclide withi Temperature Range s0kids withi Temperature Range sokda witty Temperatu
0.32549 0 200.00 °C inside range [Sodium bic 1 0 200.00 °C ineicle range Sodium bic  0.97383 0 200.00 °C inside range Sodium bic  0.36048 0 200,00 °C inside range [Sodium bic t
0.069786 0 100.00 °C inside range [Sodkum sul 0.075015 0 32,400 °C inside range Sodium sul 0.082144 0 32.400 °C ingide range [Sodum sul 0.036268 19 241,00 °C inside range Sodium the 0.000442
6.86E-03 36.37 109.00 °C inside range [Sodium sul 0.013072 19 241.00 °C inside range [Sodium car 0.054338 0 32.000 °C inside range Hexasodiue 0.012342 30 150.00 °C inside range [Sodium sul 0.047832
220603 0 350.00 °C inside range [Potassium  0.010681 0 70.000 °C inside range [Sodium sul 0.014568 19 24100 °C inawde range [Sodium ca 8.00E-03 36.37 109.00 °C inside range [Sodium fiu 0.020061
7.66E-04 0 110.00 °C inside range Sodium ca: 4.10E-03 0 32,000 °C inside range Potassium  9.41E-03 0 70.000 °C inside range Sodwim ol 3.58E-03 0 350.00 °C inside range {Potasswsm  0.01176
8.36E-04 0 300.00 °C inside range Potassium  3.00E-03 0 110.00 °C inaide range Potassium  3.02E-03 0 110.00 °C inmde range Sodium nit 7.27E-04 0 300.00 °C inside range [Sodium sul 8.04E-03
3.21E-04 0 200.00 °C niside range [Sodium chl 2.54E-03 0 350.00 °C inside range [Sodwum ohl 2.88E-03 0 360.00 °C mawde range Potassium  6.12E-04 0 110.00 °C inside range [Sodium cai 4.12€-03
7.31E-08 data vakid tinside range |Sodium nitt 1.69E-03 0 300.00 °C inside range [Sodium mti 1 88E-03 0 300.00 °C maide range Potassium  4.48E-04 9.7 292,00 °C inside range Potassiwum  3.12E-03
4.57E-10 33 143.00°C ineide range Potassiom  1.21E-03 8.7 292.00°C inside range [Potassium 1 10E-03 8.7 292.00°C insde range Potassium 3. 64E-04 0 200.00 °C inside range Sodium nit  1.69E-03
2.87E-14 data veiid  inside range Potassium  6.29€-04 0 200.00 °C ingide range |Potassium 8 44E-04 0 200.00 °C inside range Glaserile  5.44E-06 35 160.00 °C inside rangs [Sodium chi 1.14E-09
Potasswim  1.94E-09 0 80.000 °C inside range |Potassium  2.14E-08 0 80.000 °C inside range Potassium  3.39E-10 33 143.00 °C inside range Polassium  9.01E-04
Potassium 2.03E-10 data valid linexde range [Potassium  1.34E-10 0 33.000 °C inede range Potassium  3.85E-11 data valid i inssde range Potassium 3. 10E-04

Sﬁ




0.011714
0.90694
27247
061309 0.014542
0.049622
9.26E-18
1.83E-13
5.61E-06
1 09E-09
36.344
12244
8.37 017895
0.050001
1.1147
3.63E-07
2.74E-08
7 02E-03
57217
3.3923 0.086412
1.8012
29.172

Jutput (Apparent Species)

Totat Aquecus

9 molig H(
983,67 54928
85666 16351
50471 11422
6.5688 2.1791
14814 0073744
64863  0.10252
4.8767 0.086568

Aquecus
mal
11422
01791
0.073745
11.93

0.10262
1.6361
59.242

cocoooocooo
o

stity Cosfficlonts

095592 Activity
052781 Axt-Cool

0.011137 mol0

34.675 mal'0
6.51E-06 morQ
1.71E-05 moi0

Vapor
mat

Vapot
mal

CO0COOOO0OO00DO0C00DOO000

mot

cooocooo

occoocoocooo

CC000000C0000000000000D

ocoooooo

cocococooocoo

R 00000 0000000000 000000

200000090

Sodim bis  3.83E-11 data vaiid tinsido range Sodium by 7 83E-11 12 80.000 °C Inside range
Potassium 1 08E-11 033.000 °C inaide range (Potassium  1.48E-11 data vald b lnside range
[Sodwm hy 6.67€-12 12 60.000 °C inside range [Sodium bis 3.16E-12 dats vaid U inside range
[Sodwum sl 5.07E-13 0 82.500 *C inakde range Sodrum i 4.54E-14 0 82.500 *C inside range
Potassium  3.89E-19 data valid il inside rango Polaseium 4.86E-18 data vakd U insido range
Species Output (True Spocios) Species Output (True Species)
Towl Aquecus Vapor  Sobd 2nd Liquid Total Aquocus Vapor  Sokd 2nd Liquid
¢ mokkg HX mal mot wa g mokkg HX mol mal wa
H20 10003 66.508 0 0 oHz0 10041  55.508 [ [ of
KCH 234E-03 3 14E05 [ 0 [ (] 228E-03 3.04E-05 [ 0 o
NaNO3 032727 385603 0 0 olNaNO3 0.38062 4 .46E-03 [ [ o
NaHCO3 17.408 01347 0 0.072469 0INaHCO3 10.481 0 12402 0 ] [
cO2 0.82368 0.01871 [ [ 0jco2 0055049 1.25€-03 0 [ o
HCH 4.20E-14 1.15E-1§ [ [ ofHC 9.26E-16 8.89E-17 0 4 o
HNO3 274E-09 4 36E-11 0 o [ [0e] 206E-10 3.26E-12 0 4 of
KHSO4  t43E-09 1.06E-11 0 ] OKHSO4  988E-11 7.22E-13 0 [ of
503 1.19E-28  1.4BE-30 [ [ ojso3 6.58E-31 8.16E-33 [ 0 o
H2SO4  107E-24 1.09€-26 [ [} O[HZ504  6.88E-27 5.9BE-29 [ [} o
HCO3-t 65065 0.80198 [ [ O{HCO3- | 48504 079169 0 [} of
HSO4-1  261E-06 2658E-08 [ [ 0HSO4-1  1.78E-07 1.83E-09 0 [ o
co3-2 062387 0013726 [\ [ ofcos-2 10017  0.16626 0 [ o
CH1 63104 0.17793 o [ ofct1 63104 017727 [ [ [
et 273E-08 2.716-08 o [ ofHet 230800 2.27E-00 [ 0 of
OH+1 100E-05 5.91E-07 0 [ ofor1 1.20E-04  7.00E-08 [ 0 of
NO3- 1 61475 0.009141 0 0 0NO3- 1 6.1086 0088118 [ 0 of
Kot 3.1889 0.081533 [ ° ofKter 32053 0.081648 0 [ o
KSO4- 1 0684 506E-03 o [ 0]XS04-1 062736 4.62E03 0 o of
NaCO3-1 041372 4 96E-03 [ [ O{NaCO3-1  4.9245 0.050091 0 [ of
Noe | 33.53 14416 o ° OfNa 1 38083 16888 0 0 o
NaSO4-1 13.733 011532 0 [ OINsSO4- 1 13635 0.11407 0 [ of
804-2 91902 0.095636 0 o 0]SO4-2 9.3007 0096518 0 0 of
[Molecular Output (Apparent Specios) Moecular Outpul (Apparent Speckos)
Towl Aqueous Vapor  Sobd 2nd Liquid Totsl Aquecus  Vepor  Solid 2nd Liquid|
9 molAg H2 mol mot wa 9 mol/kg H2 mol mot na
+H20 99106 54993 o 4 gnzo 991.04  54.768 o 4 o
NaHCO3 60896 [ 0 0072489 NAOH 79834 1.9904 0 o o
NaOH 68035 17004 [ [ 0{co2 50477 11423 0 0 o
co2 47287 10743 0 [ ofHct 64909 01773 o 0 o
HC 64909 0.17796 [ [ ofHNO3 649 010258 [ [ o
HNO3 649 0.10298 ° [ [ [ 48617 00863 [ [ of
KOM 48617 0.086623 0 0 ofsoa 173 02152 ° 0 of
SO3 17.3 021601 0 0 o
Eloment Balance
Elorment Balance
Total Aquocus  Vepor  Soid 2nd Uquid
Total Aquoous  Vapor  Soid 2nd Liquid mal mol mal mol na
mal mal mot mot oa [Cled) 0 11423 o 0 of
Cies) 0 10741 0 0072489 oJcLt-1) 0 01773 0 [ o
CL-1) o 017796 3 0 ofF(-1) [ 0 0 [ 0
F(-1) 0 [} 0 0 0lrs1) 0 1 [ 0 0
H(+1) 0 11208 0 0.072489 ofK(e1) 0 008630¢ 0 [ o
K{+1) 0 0.086823 [ [ OfN(+5) 0 0.10256 [ 0 of
N +6) 0 010296 [ 0 OfNA(s 1) 0 19904 [ 0 of
INAC+ 1) 0 17004 0 0072489 0JO(-2) 0 60102 0 [ [
0(-2) 0 69.885 0 021747 zsoe) 0 021521 0 [ of
5(+6) 0 021601 [ [
[ Species Acthvty Coefficients
Specins Activity Cootficients
H20 0.94824 Actviy
H20 0.84991 Activity HCO3-1  0.63251 Act-Coel
HCO3-1  0.54689 Act-Coel HSO4-1  0.66155 Act-Coel
H5041 066286 Act-Cosl CO2 - Aq 1327 Act-Coot
CO2- Aq 1.2649 Act-Coel coa-2 0.07068 Aci-Cool
CO3-2 0082239 Act-Cool (o3 0.66666 Acl-Cool
Ch1 0,667 Act-Cool Na2f o 1 0.50069 Act-Cool
[Na2F o 1 0.61865 Act-Cosel F-1 0.57903 Act-Coet
F-t 0.59046 Act-Coot (42 - Aq 1.327 Act-Coot
(HF)2- Aq  1.2546 Act-Cool HCI - Ag 1.327 Act-Cool
HCI - Aq 1.2646 Act-Cool HF2- 1 0.86155 Act-Coot
HF2-1 066285 Act-Coel HF - Aq 1.3706 Aci-Coel
HF - Aq 1.2062 Act-Coet Het 0.74412 Act-Cosl
He ! 0.76673 Act-Coel Or+1 081399 Act-Coel
o1 0.70485 Act-Coot NO3-1 0.50029 Act-Coot
[NO3-1 059736 Act-Cosl HNO3 - Aq  1.4941 Act-Coel
HNO3 - Ag 13913 Act-Coel KHSO4 -2 1.327 Act-Coel
KHSO4 - £ 1.2646 Act-Coel XCl - Aq 1.327 Act-Cosl
KCI- Aq 1.2546 Act-Coot Ket 0.60452 Act-Cool
Kol 0.49004 Act-Cosl KSQ41  0.50706 Act-Cosl
KSO4-1 0.52358 Act-Cost NaHCO3 - 1.327 Act-Coet
NAHCO3 - 1.2646 Act-Cosl NaCO3-¢  0.6531 Ant-Coel
NaCO3-1 065406 Act-Coel NaF - Aq 1,327 Act-Cost
NaF . Aq 12546 ActConl Nas 1 0.55226 Act-Coot
Na+t 086777 Act-Gool [NaNO3 - A 0.69676 Act-Cont
NaNO3 - A 0 72304 Act-Cosl INESO4-1 0.51248 Act-Cool
NsSO4-t  0.5183 Act-Cost S04-2 0.077989 Act-Cosl
504-2 0.091896 Act-Cosl 503 - Aq 1.327 Act-Coel
SO3 - Aq 1.2546 Act-Coel H2S04 - A  1.327 Act-Coet
H2S04 - A 1 2646 Aci-Coel H20 - Vap 1 Fug-Coet
HZO - Vap 1 Fug-Coet CO2 - Vap 1 Fug-Cool
coz - vap 1 Fug-Gool (HF)z - Vay 1 Fug-Coat
(HF)2 - Vi t Fug-Coel HCt - vap 1 Fug-Coot
MCt - Vap 1 Fug-Coot HF - vap 1 Fug-Coel
HF - Vap 1 Fug-Conl HNO3 - Va 1 Fug-Coet
HNOS - Va 1 Fug-Coel 803 - Vap 1 Fug-Coel
803 - vap 1 Fug-Cosl H2804 - v 1 Fug-Coot
H2S04 - V 1 Fug-Cool
[Species K(eq)-Valuoe
[Speciae K(eq)-Vaiues
H20 1 01E-14 moQ
H20 1.01E-14 mor0 H2O-Vap  31.857 mov0
H2O - Vap 31857 ma¥0 HCO3-1 4.70E-11 mo0
HCO3-3  4.70E-11 mol0 HS04-1  0.010615 mo0
HSO4-1  0.010516 mot0 CO2-Aq  4.54E-07 moi0
[CO2- Aq  4.54E-07 mol0 CO2 - Vap  0.03382 mo0
CO2-vap 008302 ma0 Na2F 41 92.494 ma0
(Na2F o 92.484 MmO K2S04.KN §.29E-06 marO
K2S04 KN 9.20E-06 mar0 242504 | 3.44E-03 mar0
2Ma2504 | 3 44E-03 mar0 (HP)2.Aq 51387 mo0
(HF)2 - Aq 51387 mo0 (HF)2 - Vay 19124 mol'0
(HF)2 - Vay 19124 mo0 HCI-Aq  1.69E+06 mob0
HCI-Aq 1 B9E+06 mo0 HCL-Vap  0.92796 moi0
HC1 - Vap  0.92798 mohO HF2-1 41247 mot0
HF2-1 41247 moHO HF.Aq 6 17E-04 moVO
HF-Aq 8 17E04 mar0 HF - Vap 19019 moi0
HF - Vap 19018 mo0 HNO3 - Aq 20085 mor0
HNO3 - Aq 20 065 mok0 [HNOS - Va 1 4DE+05 mor0
HNO3 - Va 1.40E+05 mo0 [KHCO3 1.8462 moi0
KkHCO3 1.8452 Mol KHSO4 - 4 51.903 mor0
KHSO4 - 2 51.933 mor0 KHSO4 3.3683 mot0

|Species Output (True Species)
Total
9 mofkg H2( mol

=20 1004.1 56,508
KT 0012732 1. 70E-04
NaNO3 11279 0.013217
NaHCO3 28.903 034268
Co2 0.049783 1.13E-03
HCH 265E-13 7.28E-16
HNO3 1.10E-09 1.73E-11
KHSO4 361E-09 2 64E-1t
SO3 3.01E-29 3 74E-3%
H2804 6.73E-26 6.83E-28
HCO3-1 35.148  0.67367
HSO4-1 234E-08 2.40E-08
ICO3-2 12248 020328
CH1 63054 017713
He 1 3.21E-09 J.17E-09
(OH-1 B.33E-03 3 71E-04
INO3-1 6.5634 0089361
Ll 29682 0.076119
KSO4-1 1.3588 0.010013
NaCO3-1 1.7886 0021581
Na+ | 36.186 1.6676
(NaSO4-1 54263 0.045394
S04-2 16.414 0.1698

Moleoutar Oulput (Apparent Speckes)

Totat Aquoous  Vapor

'] molkg H2( mol
H2O 991.04 54.788
[NaOH 79934 1.9904
CO2 50477 1.1423
HCH 6.4908 .1773
HNO3 649 010268
KOH 48617 0.088301
503 173 0.21521
Elernont Balance

Total Aquoous  Vapor

mol mal mol
Cios) o 11423
CL-t) 0 01773
F-1) 0 0
H(s 1) 0 11183
K(+1) 0 0.086301
N(+5) 0 0.10268
NA(e 1) 0 19904
10(-2) I 60 103
S(+6) 0 o21521
[Spacics Activity Coefficionta
H20 0.95045 Actvty
HCO3- 1 0.51124 Aci-Conl
HSO4- 1 0 58487 Act-Coel
[CO2 - Aq 1.3012 Act-Cool
jJCO3-2 0.057986 Act-Cout
CH-1 0.88377 Act-Coet
Na2Fst1 ~ 0.46184 Act-Cool
F-1 0.53709 Act-Coel
(HF)2 - Aq 13163 Act-Coel
MOt - Agq 1.3163 Act-Coel
HF2-1 0 58487 Act-Coel
HF - Aq 13763 Act-Coel
Hs 1 0.846 Act-Cool
[OH-1 0.5749t Act-Coel
NO3-§ 0.57308 Act-Cosl
HNOS - Ag 1.6101 Acr-Coel
KHSOQ4 -2 1.3183 Act-Coet
KCi- Aq 1.3183 Act-Cosl
K1 0.60704 Act-Coal
KSO4-1 0.45708 Act-Coel
NaHCO3 - 1.3163 Agt-Coef
NaCO3- 1 0.57791 Ac)-Cool
NaF - Aq 1.3183 Acl-Cost
Na+ | 0.51516 Act-Cool
NaNO3 - A 0.68518 Act-Cool
NaSO4- 1 15874 Act-Coal
SO4-2 0.050269 Act-Coel
503 - Aq 1.3163 Act-Cool
H2SO4-A 13163 Act-Cool
H20 - Vap 1 Fug-Coet
co2 - Vap 1 Fug-Cool
(HF)2 - vay 1 Fug-Coel
HCI - Vap 1 Fug-Coal
HF - vap 1 Fug-Coof
HNOS - Va 1 Fug-Cosf
SOS - Vap 1 Fug-Cost
H2804 - V 1 Fug-Coat
Spocios Kieq)-Vaos
H20 4.59E-13 moQ
H20 - Vap  1.2067 malh0
HCO3-1  8.22€-11 mol0
HSO4-1 1.17E-03 mol"0
CO2-Aq 4 31E-07 mal0
[CO2Z - Vap 0.011137 mokQ
Na2F ¢ 1 34.675 ma0
K204 KN 5.61E-06 moi"0
2Na2SO4 | 1.71E-05 mot0
(HF)2 - Aq 4688.1 mo0
(HF)2- vy 499.84 mobO
HC! - Aq 33570 malh0
HCI-Vap  0.12142 mo"0
HF2-1 2 1685 mak0
HF - Aq 1.60E-04 mohQ
HF - Vap 379.83 ma"0
HNO3 - Aq 4.002 mo0
HNO3 - Vo 820 44 mat'Q
[KHCO3 7.7419 mai0
KHSO4 - A 15 697 mov0
KHSO4 14 067 a0
K2C03 2670 mar0
K2CO3 1.6 2066.7 mo0
KCi- Aq 26.988 mo0

[Sodwm bis 3.01E-11 data vaiid ¥ingide range
Potasstum 2 14E-14 date vaid 1 Inskie range

Agqueous  Vapor Sobd

mol

C00000O00O00O0O00O00G0O0000

maol

coconooO

cooooocooo

149

|Potassm  3.22E-06
Sodium by B1E-07
Poasmum 220609
Potassium  1.42E-10
[Sodium ble 2 49€-11
Potasskem | 16E-11
L iom hy: 6.84E-12
e [Sodium sul 3.98E-13
[ OlPotasgium  4.16E-19
[ o
0 o
[ OfSpeoies Output (True ¢ -
] of
[ o Yol
[ o
° ojH20 1000.4
[ OjKCt 117E-03
0 ONaNO3 0.30226
[ 0{NaHCO3 13476
[ OfNaF 0.68480
[ ofcoz 0.85634
[ o2 7 62E-16
o ojHC! 1 96E-14
0 olHF 171605
[ OfHNO3 272609
o OfXHSO4  101E09
[ ofso3 784E-20
0 0jH2804 707€-26
[ 0fHCO3-1 §7.82
[ O{HSO4-1 1 70E-08
0 cos-2 0.85878
(=3} 30715
NaZFet  0.020014
-t 1.0857
HF2-1 6.30£-07
2nd Uquid|He 1 2.64E-08
e OH-1 1.06E-05
[ OJNO3-1 6.1686
0 oKt 3.2463
o OfKSO4-t Q48772
0 ANACOS 1t 04724
o OfNast 31061
o OINaSO4- 1 9.3408 B
0 0{s04-2 6.1138
Molocular Output (App:
2nd Liquid Tol
ne g
] H20 99263
0 ; NaHCO3  2.0269
0 ONaOH 63,697
L] oc02 49414
[ ofHCH 31504
[ ofHF 1.4764
[ o{HNO3 6.4929
0 0fKOH 48617
0 s B 11.666
Elemont Balance
Totsl
mal
Cled) [
CLL(-1) 0
Fe-1) [ =
e 1) [
Kt 1) 0
N(+5) °
NA(s 1) [
[O(-2) 0 fE—
5(+8) [
Specios Activity Coalti
H20 0.95320
HCO3-1  0.65447
HSO4-1  0.66264
COZ-Aq  1.2408
co3-2  o0.0e8718
=3 0.65349 ="
Naz2Fe ! 052246
[F-1 D 59441
(HF)2-Aq 12405
HCI - Aq 12405
HF2- 4 0.66284
HF - Aq 1.2817
Hot 0.76033
OH-1 07871
NO3- 1 0.50935
HNO3-Aq 13678 -
KHSO4 - #  1.2406
KCi- Aq 1.2406
Kot 0.49778
K504-1 62071
NaHCO3 1.2405 ha
NaCO3-1 085376
NaF - Aq 12408
[Naa 1 0.56934
NaNO3 - A 0.74023
NaSO4-1 049832
SO42 0096108
808 - Aq 1.2406
H2SO4- A 12408
H20 - Vap 1
CO2 - Vap 1 .
(HR)2 - vay 1
HCt - Vap 1
HF - Vap 1
HNO3 - Va 1
SO3 - Vap 1
H2804 - V 1
|Spocios K(eq)-Vaiues
HZO 101E-14
H20 - vep 31857
HCO3-1  4.70E-11
HSO4-t 0010515
CO2-Aq 4 84E-07
coz-vap 000292
Na2F o1 92.494
KZSO4 KN 9.20E-05
|2Ma2504.1 3 44E-00
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- 6.61E-04 m2/chm-mol
1.15E-03 m2/chm-mal
1.04E-03 mlohm-mol
9.34E-04 m2/ohm-mol
3.98E-04 m2iohm-mal
1 17E-03 m2fchm-mal
3.22E-03 m2/chm-mal
2.24E-03 m2/chm-mol
9.32€-04 m2ohm-mol
8.70E-04 m/ohwrr-mal
5.07E-04 m2/chm-mol
7 43E-04 mZchm-mal

# Diffusnvities

7.65E-08 m2/a
3.82E-08 m2e
4.06E-00 m2/'s
B.84E-00 m2/s
- 3.40E-00 m2/e
6.01E-08 m2/s
5 41E-00 m2/n
4.80E-06 m2/s
4.01E-08 m2's
8.37E-00 mYs
6.71E-00 m2fs
4.62€-10 mYs
1.78E-08 m2's
1.26E-08 m2/a
5.40€-08 ms
5.72€-09 m2/s
5.40E-09 m2/s
4.34E-00 mYa
5.62E-08 m2/a
3.24E-09 m2/a
3.39€-00 ms
3.00E-00 m2/s
3.82E-090 m/e
4.37E-00 m2'e.
4.006-09 m2/s
3.04E-00 m¥s
3 46E-08 m2/s
3.91E-10 m/a
3.82€-09 m2/a

KHSO4 3.3683 mol0
K2CO3 54473 ma0
[K2CO3 1¢  858.86 moQ
KCI- Aq 120.41 mol0
KCI 7 6444 moln0
KF 7251 8 moi0

[ KF.2H20 395.96 mal"0
KF.4H20 83.719 molA0
[KOH 4.83E+10 mok0
KOH2H2C 15726 mo0
KOH. 1H2C 17545 mal}
KNO3 0.78972 mol0
K2S04 0.011588 moi0
KSO4-¢ 0 13228 mal'®
K2504 1H 0.010377 mol0

Na2CO3 1 1.0111 mat0
NaCl 38.197 mal0
NaF-Aq  1.2908 mok0
NaF 0.2625 mok0

NaF .Na2St 3.18E-03 moi'0
NaiF2 7 28E-03 mobO
NaOH 8.06E+08 mal"0
NaOH 1H2 64322 Mmoo
NaNO3 - A 17.412 mol0
NaNO3 28.748 mal0

S03 - Aq 7726 mok0
SO3 - Vap 1 64E+09 moro
H2S04 - A 2.5TE+10 mok0
H2SO04 - V 3.88E406 mok0

Species Mobiitics
HCO3-1  2.43E-04 miohm-mob

[HSO4-1 2.80E-04 m2/ohm-mol
[CO3-2 4 04E-04 m2/chm-mol

Ck-1 4 18E-04 m2/ohm-mol
Hat 1 91E-03 m2/ohm-mol
(OH-1 1.08E-03 m2/ohm-mal
NO3-1 3.90E-04 m2/ohm-mol
K+ 1 4 00E-04 m2/ohm-mol

KSO4-1 2.09€-04 m2/ohm-mol
NaCQ3-1 1 81E-04 m2/ohm-mol
Na+1 2.74E-04 m2/ohm-mol
NaSO4-1  1.81E-04 m2/ohm-mol
S04-2 4.39€-04 m2/ohen-mot

Specios Selt Diffushities

H2O 2.226-08 m2is
HCO3-1 1.08E-00 m2/s
HSO4-1 1.23E-00 m2/'s

CO2-Aq 1 B5E-09 m2/s
2 $.03E-10 ms

1 1.826-00 m2fe
Na2Fet  1.44E.08 m2rs
F-1 1.34E-09 m2/s
(HF)2-Aq 1 12E00 m2/s
HC! - 1.95E-00 m2fa
HF2.1 1.79E-08 m2/s
HF-Aq 120610 me
He1 7 83E-090 m2/s
[OH-1 4.50E-00 m2/s
NO31 1 70E00 m2s

HNO3 - Aq 1 82E-00 m2/s
[KHSO4 - 2 1.43E-00 m2/s
KCl- Aq 1.53E-09 mYs.
K+1 1 75E-00 m2/a
KSO4-1 9.25E-10 m2/s
NaHCO3 - 9 49€-10 mYs.
NaCO3-1  8.07€-10 m2/s

NaNO3 - A 1 16E-00 m2/s
NaSO4-1  8.59E-10 ma
8042 9.74E-10 m2's
S03-Aq  109E-10 m2's
H2S04- A 1 02E-09 ms

K2CO3 54473 molQ
K2CO3 1€ 860.86 mo0
KCL- Aq 120.41 mol'Q
KCt 7.5444 moko
KF 7251.6 mo'0

Na2CO3.1 10111 mak0
NaCl 38 197 moQ
NaF - Ag 12908 moQ
[NaF 0.2625 mol0

H2S04 - A 2.57E+10 mol'0
H2S04 - V 3.86E+05 mal0

Species Mobiibes
HCO3-1  2.26E-04 m2/ohm-mal

HSO4-1 2.60E-D4 m2/ohm-mak
[CO3-2 3 75E-04 m2chm-mal

Ct1 3.87E-04 m2ichm-mol
He 1 1 77€-03 m2/ohm-mol
OH-1 9.99€-04 m2/ohm-mol
NQ3-1 .62€-04 m2ohm-mol
K+1 3 71E-04 m2/chm-mot
KSO4-1 1.84E-04 m2/ohm-mal
NaCO3-1 1 BAE-04 m2/ohm-mal
[Na+ 1 2.54E-04 m2/ohm-mol

NaSQ4-1 1 77E-04 mZohm-mol
S04-2 4.08E-04 m2/chm-mol

Species Self Diffusivises

H20 2 14E-00 m2/s
HCO3-t 1 04E-00 m2/s
HSO4-1 1.18E-09 m2/s
[CO2-Aq  1.78E-00 m2/s
jcOos-2 8.85E-10 m2's

=gl 1 74E-09 m2/s
[Na2F+1 1 38E-00 m2/s
F-1 1 28E-00 m2/s.

(HF12- Aq 1.07E00 m2/s
HC) - Aq 1.87E-090 m2/a
HE2.1 A TIE09 m2is
HF-Aq  118E-10 m2s

He1 7 S8E-09 m2/s
JOH-1 4.33E-09 m2s
INO3-1 163E-09 m2/s

KSO4-1  8.85E-10 m2s
NaHCO3 - 9.11E-10 m2/s
NaCO3-1  7.74E-10 m2/s
NaF - Ay 1.02E-09 m2/s
Ne+1 1 18E-00 m2/s
NaNO3-A 1 11E-0§ m2/s
NaSO4-1 8 14E-10 m2/s
804-2 931E-10 m2s
S03-Aq  991E-11 m2s
H2SO4 - A 8 77E-10 mYs

NaC! 35,518 mok0
NaF - Aq 1197 moko
NaF 0.31449 movo

SO3-Vap 76679 mov'0
H2S04 - A 3 19E+10 mok0
H2SO4-V  240.07 mob0

| Species Mobilites
HCO3-1 $.92E-04 m2/obm-mal

HSO4-1 6 32E-04 m2/ohm-mol
CO3-2 1.06E-03 m2/chm-mol

CH1 9.44E-04 m2/ohm-mol
H+1 2.93E-03 m2/ohm-mak
OH-1 2.04E-03 m2/ohm-mal
INO3-1 8.48E-04 m2/chm-mol
K+ 8.82E-04 m2/ohm-mal

KSO4-1 5.01E-04 m2/ohm-mal
NaCO3-1  4.81E-D4 m2/chm-mol

[Na+1 6.786E-04 m2/ohm-mal
NaSO4-1 4 6AE-04 m2/ohm-mol
[804-2 1.07E-03 m2/ohm-maol
[Speciee Self Diffusivitiea

H2O 7 27€-00 m2's

HCO3-1  3.62E-00 m2/e
HSO4-1  3.83E-09 m2s

2-Aq  6.52E-00 m2/s
cos2  3.22E-00 ms

[Ch-1 5.89€-00 m2/s
Na2F +1 5 11E-00 m2's
F-1 4.56E-00 m2/s

(HF)2-Aq 3.79E-00 m2/s
HCI-Aq  6.04E00 m2s

HF2-1 8.98E-09 m2/s
HF-Aq  4.30E.10 m2e
Het 1 70E-08 m2e

M1 1 19E-08 m2/s

NOS1 5 10E-09 m2ts
HNO3 - Aq 5.42E-00 m/s
KHSO4 - 4 5 10E-09 m2/s
KCI-Aq  4.78E-00 m2's
et S34E-09 m2's
KSO4-1  3.05E-09 m2/s
[NaHCO3 - 3.206-08 m2ta
NaCO3-1  2.83E-00 m2s
NaF -Aq  3.81E.00 m2s
Na+ 1 4 17E-00 m2/s
NeNO3 - A 3.78E-00 m2/s
NaSO4-1  2B6E-09 m2/a
SO4-2  3.6E-08 m2ls
S03-Aq  3.69€-10 m2a
HZSO4- A 341E-08 m2's

-Ag  1.89E+08
HCI-Vap  0.92798
HF2-1 41247

K2C03

[K2CO3.1.6  850.08
KCI- Aq 120.41
KCI 7.5444
KF 72818

Na2CO3.1 10111
NaC} 38197
[NaF - Aq 1.2908
NaF 0.2625

Ch1 4.22E04
Na2F+! 332604
F-1 304604
HF2-1 4.16E-04
Het 190E-03
OH-1 1.00E-08
NO3-1  3.06E-04
K+t 4.05E-04

[Spacies Sei Diffusivibe

H20 2.26E-09
HCO3-t 1.10E-00
HSO4-1 1.28E-00
[CO2- Aq 1 87E-00
jCO3-2 91710

cH 186608
Na2F +1 1 48E-08
F-t 1.96E-00
(HF)2-Aq 1.136-08
HCI-Aq 1 98E-09
HF2-1 181609
HF-Aq  1.24E-10
He1 792608
OH-1 4.56E-08
NO3.1 172600

HNO3 - Aq 1.84E-09
[KHSO4 - A 1.45E-00
KCI- Aq 1.65E-00
K+t 1.77E-08
KSO4-1 9.40E-10
NaHCO3 - 9.63E-10
NaCOS-1  8.208-10
NaF-Aq  108E-00
Nae | 1.24E-00
INaNO3 - A 1 17E-08
[NaSO4-1  8.84E-10
S04-2 9.90E-10
SO3-Aq  1.08E-10
H2S04 - A 1.04E-00




STWoe

SCY
Caiculation Summary Calouiation Summary [Caloulation Summary Calculaon Summary
n for Workt SinglePoint_NaOH Caicuation for Work |SinglePoint_NaOH_960C Calculation for Workt SinglePaint1 Calculation for Work |SinglePont1 Caiculation for Work 1
Aodel [Automatic Chemistry Model Automatic Chemistry Model Automatic Chemistry Model |Automatic Chemistry Model
. Detabanks: Databanks: Databanks: Databanks’
Public Public: Publc Public Public
Unit Set: Delault Unit Set- Delsult Unit Set Default Unit Set: Detauit
Isothermal Caiculation laothesmal Calcutation Iscthermal Calculation Iscthermal Calculation
25C Tomperaiu 26 °C Tempecaty % C Temperaiu 2%°C Tomperatu 2
1 atm Preasure 1 atm Pressure 1 atm Pressure 1 am Pressure 1
[Streem Inflows: [Streem Inflows. Stream Inflows Stream Inflows
g [water 1000 g Water 1000 g water 1000 g (Water 1000 g
g Sodium chi og Sodium oht og Sodumohl 22227 ¢ Sodumoh 22227 g
P Potassium 648 g Potaseium 6469 0g Potassium 0g
g [Sodium it 8758 g [Sodium ndi 8758 g [Sodium nit: 3288 g |Sodium nit 3268 g
9 Sodumeu 20697 g Sodium sl 20.667 g [Sodwm sut og |Sodium eul og
9 [Sodiumbic  96.349 ¢ [Sodium bic 96349 g [Sodium bic 09 | Sodium bic 0g
9 [Sodium e~ 3.008 9 Sodium e 3.088 g [Sodium fl og | Sodwm og
9 [Sodium hye 99 [ Sodium by 9g [Sodium by og Sodium hy o9
Speciation Summary Speciation Summary |Speciation Summary Speciaion Summary
» 113 Total number of species 113 | Total number of epecies: 113 [ Total number of species. 113 [ Total number of species: 113
Aquecue  Vapor Sokd Second  |User Related Vapor Sohd Second  |User Related  Aquecus Vapor Sokd Second  |User Related  Aqueous Vapor Sold Second  |User Relaled  Aqueous
Species Specles Species  Liquid Spelinflows  inflows  Species  Species  Spacies  Liquid Spefinfiows  Inflove  Species Species  Species  Ligud Spefinflows  Infiows  Species Species  Species  Liquid Spefinfiows  Inflows  Species
H20 H2O - Vap K2504.KNaSO4 20 coz H20 H20 - Vap K2S04 KNaSO4 H20 co2 H20 H20 - Vap K2504 KNaSO4 H20 co2 HO H20 - Vap K2S04.KNaSO4 H20 co2 H20
HCO3-1  CO2- Vap 2Na2SO4. Na2CO3  [NaCt H2CO3 HCO3-1  CO2- Vap 2Na2S04.Na2CO3  [NaCt H2CO3 HCO3-1 CO2- Vap 2Na2SO4 Na2CO3  [NaCt H2CO3 HCO3-1 CO2 - Vap 2Na2504.Na2CO3  |NaCl H2CO3  HCO31
HSO4-1  (HF)2 - VayKHCO3 ket K2SO4KNHSO4 1 (HF)2 - VagKHCO3 ke K2SO04.KNHSO4-1  (HF)2 - VarKHCO3 ke K2SO4KNHSO4-1  (HF)2 - VajKHCOS kel K2S04 KNHSO4-1
CO2-Aq HCl- Vap KHSO4 NaNO3  2Na2S04.1C02- Aq HCi- Vap KHSO4 [NaNO3  2Na2S04.1C02-Aq HCI- Vap KHSO4 [NaNO3  2Na2S04.CO2 - Aq HCI- Vap KHSO4 [NaNO3  2Na2804.1C02 - Aq
COo3-2 HF - vap K2CO3 (HF)2 CO3-2 HF - Vap K2CO3 Na2S04  (HF)2 Cc03-2 NF - Vap K2CO3 Na2SO4  (HF)2 co3-2 HF - Vap K2CO3 Na2SO4  (HF)2 Cco3-2
Ch HND3 - Va K2CO3 1.5H20 NaHCO3 HCI Chk1 HNO3 - Va K2C03.1.6H20 NaHCO3 HCI CHt HNO3 - VaK2C03 1.6H20 NaHCO3 HCI Ci1 HNO3J - Va K2CO3 1 6H20 [NaHCO3 HCI (=2
Na2F+1  SO3- Vap KCI [NaF HF Na2f+1  SO3 - Vap KCI NaF HF Na2F+1  SO3 - Vap KCI NaF HF Na2F+! SO3- Vap KC Naf HF Na2F+1
F-1 H2504 - VKF NeOH  (HF)8  F-1 H2804 - VKF NeOH  (HF)8  F-1 H2804 - VKF NeOH  (HF)8 F-q H2504 - VKF NaOH  (HF)8  F-t
(HF)2- Aq KF.2H20 HNO3  (HF)2-Aq KF.2H20 HNO3  (HF)2.-Aq KF.2H20 HNO3  (HF)2-Aq KF 2H20 HNO3S  (HF)2-Aq
HCI- Aq KF.4H20 KHCO3 HCI- Aq KF 4H20 KHCO3  HCi-Aq KF.4H20 KHCO3  HCi- KF 4H20 KHCO3  HCI- Aq
HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1
HF - Ag KOH.2H20 K2CO3  HF- KOH.2H20 K2CO3  HF - KOH 2H20 K2CO3 HF-Aq KOH.2H20 K2CO3 HF-Aq
He+i KOH.1H20 K2CO3.1.6He1 KOH.1H20 K2COS.1.EHe 1 KOH 1H20 K2CO3 1.5 Het KOH.1H20 K2C03 1 £Het
OH-1 KNO3 KF OH-1 KNO3 KF OH-1 KNO3 KF QH-1 KNO3 KF OH-1
NO3-1 K2504 KF 2H20 NO3-1 K2804 KF 220 NO3-t K804 KF 2H20 NO3-1 K2s04 KF 2H20 NO3-1
HNO3 - Aq K2S04.1H20 KF 4420 HNO3 - Aq K2S04.1H20 KF.4H2O HNO3- Aq K2504 1H20 KF 4H20 HNO3 - Aq K2S04 1H20 KF4H2O HNOS - Aq
KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - A
KCI- Ag NaHSO4 KOH 2H2CKCI - Aq NaHSO4 KOH.2H2CXCI - Aq NaHSO4 KOH.2H2CKCI - Aq NaHSO4 KOH.2H2CKCI - Aq
K+t Na2CO3 KOH.1H2C K+1 Na2CO3 KOH.AH2CK+1 Na2Co3 KOH. tH2CK+1 Na2CO3 KOH. 1H2CK+1
1 Na2CO3.10H20 KNO3 KSO4- Na2C03.10H20 KNO3 KSO4-1 Na2CO3.10H20 KNO3 KSO4-1 Na2CO3 10H20 KNOS KSO4-1
NaHCO3 - Aq Na2CO3 7H20 K2804  NaHCO3- Ag Na2CO3.7H20 K28S04  NaHCOS3- Aq Na2C03 7H20 K2S04 NaHCO3-Aq Na2C03.7H20 K2S04  NarHCO3 -
NaCO3-1 Na2CO3.1H20 K2S04.1H NaCO3-1 Na2C03.1H20 K2504.1H NaCO3- 1 Na2CO3 tH20 K2504.1H NaCO3- Na2C03.1H20 K2804.1H NaCO3-1
NaF - Aq NeCl NaHSO4 NeF - Aq NaC) NaHSO4 NeF - Aq NaCl NaHSO4 -Agq NaCt NaHSO4 -Aq
Naet NaF Na2CO3  Na+1 NaF Na2CO3 Na+! NaF Na2CO3  Na+t NaF Na2CO3  Na+t
NaNO3 - Aq NaF.Na2SO4 Na2CO3.1'NaNO3 - Aq NaF .Na2SO4 Na2CO3 11NaNO3 - Ag NaF Na2S04 Na2CO3.1'NaNO3 - Aq NaF Na2SO4 Na2C03.1/NaNO3 - A
NaSO4-1 NakF2 Na2CO3.7 NaSO4-1 NaHF2 Na2CO3 7 NaSO4-1 NaHF2 Na2C03.7 NaSO4-1 NahF2 Na2CO3.7 NaSO4-1
5042 " NaOH Na2CO3.1 S04-2 NaOH Na2C03.1 504-2 NaOH Na2CO3.1 S04-2 NaOH Na2CO3.1 S04-2
SO3-Aq NaOH.1H20 NaF.Na25¢SOS - Ag NaQOH tH20 NaF Na2S(SO3 - Aq NaOH. 1H20 NaF Na2S(S03 - Aq NaOH.1H20 Naf Na251S03 - Ag
H2S04 - Aq NaNO3 NaMF2  H2S04-Aq NaNO3 NaHF2  H2S04 - Ag NaNO3 NaHF2  H2804-Aq NaNO3 NaHF2  H2SO4- A
0 Na2S04 NaOH.1H20 Na2s0O4 NeOH.1H20 Na2804 NaOH. 1 Na2SO4 NaOH. 1H20
Na2SO4 Na2SC4 Na2S04 Na2S0O4 Na2sO4 Na2504 Na2sO4 Na2SO4
laHSO4 Na2S04 NaHSO4 Na2S04.NaHSO4 Na2$04.NaHSO4 Na2S04. NaHSO4 Na2SO4.NaHSO4 Na2S04.NaHSO4 Na2SO4.NaHSO4 Na2S04 NaHSO4
0H20 Na2504.10H20 Na2804.10H20 Na2804 10H20 Na2S04.10H20 Na2S04.10H20 Na2S04 10H20 Na2SO4.10H20 Na2SO4 10H20
803 SO3 s03 803
H2504 H2504 H2S04 H2804
[Stream Parameders Stream Parameters Stream Parameters Stream Parameters
g Stream Am 11444 g Stroam Am 11444 g Stream Am 1255 g Stream Am 1265 g
°c | Temperatu 25°C [Temperatu 9 C | Temperatu 2% °C [Tomporai 26 °C
am Preesurs 1 atm Pressure 1 atm [Pressure 1 atm Presaure 1 atm
pH loH 8.7906 pH pH 8712 pH pH 6.9781 pH pH 69781 pH
malkg H20 lonic Stren 1.8711 mokg H20 lonic Stren 1.7814 molkg H20 fonic Stren  4.1096 molkg H20 lorwc Stren  4.1096 molkg H2C
am [Osmotic Pt 68.808 aim (Oemotic Pr 74.889 atm [Osmotic P1 236.74 atm [Osmotic Py~ 238.74 am
Activity W 0.95272 Activity 0.95616 Activity 0.84702 Activity 0.84702 Acivity
Y/ohm Electrical C 0.083683 1/chm Electrical C  0.20414 1/ohm Elactrical C  0.21771 Yohm Bloctrical ¢ 0.21771 1/ohm
cm2ichm-mol Electrical ¢ 49.313 cm2/chm-mol Electrical C 124 7 em2/chm-mol Elecincal C  56.917 cm2/ohmemol Elecirical ¢ 66.917 cm2/ohm-nr
oP & 14534 oP Visccsity, ¢  0.51744 P e 1.3684 cP Viscosity. ¢ 1.3684 oP
cPicP H20 [Viscoeity, r 1.6318 cP/cP H2O Viacasity, 1 1.7416 cPicP H2O Viacosity, r 1.5362 ¢P/cP H20 Viacosity, ¢ 15362 cPicP H2O
Aquecus Vapor  Sokd 2nd Liqud Total Aqueous Vapor  Sold 2nd Liquid| Total Aqueous  Vapor  Solid 2nd Liquid Tousl Aquecus Vapar  Sokid 2nd Liquid Total Aquecus
gm gm om - g/l gm om oml - o/mi g/mi oml gml - yml oml o/mt g/ml - om
1.0819 o 2.1997 OfDenaity -~ 10929 o 0 OjDensity - 1.0618 [ ] O Donaity - 1.1463 o o ODensity - 1.1483
Aquecus Vapor  Sokd 2nd Uquid] Total Aquecus Vapor  Solid 2nd Liquid Total Aquecus Vapor  Sokd 2nd Liquid] Totat Aquecus Vapor  Sobid 2nd Liquid To Aqueous
oat cal cal cal cal cal cal cal cal cal cal cal cal cal cal cal cal cal cal oa oal
-4.12E+06 o -BeT1S OfEnthalpy  -4.15E+08 -4.15E+08 o o OfEnthaipy  -4.08E+06 -4.08E+06 o 0 OfEnthaipy  -4.20E+06 -4.20E4+06 ] o OfEnthalpy  -4.20E+06 -4.20E+08
1 (Amounts) Total and Phase Fiows (Amourils) Total and Phase Flows (Amaunis) Total and Phase Flows (Amounts) I Total and Phase Flows (Amounts)
Aqueous Vapor  Solid 2nd Ugud] Toal Aquecus  Vapor  Solid 2nd Liquid Total Aqueous Vepor  Sold 2nd Liquid] Total Aquocus Vapor  Solid 2nd Liquid] Total Aqueous
mol mot mal mol mol mal mot mol mol mot mot mol mal mal mol mal ot mol maol mol
68.493 0 0.024121 OfMole 58.837 58.937 [} o OMole 58 784 58.784 o ) OMole 83.806 83.806 o o OfMole 63.006 63.808
Aquecus Vapor  Sokd 2nd Liuid Total Aquecus Vapor  Solid 2nd Liquid| Towsl Aqueous Vapor  Sokd 2nd Liquid Tolal Aquecus Vapor  Sold 2nd Liquid| Total Aquecus
9 9 9 g 9 9 g 9 9 9 9 9 9 9 9 9
11333 0 20263 O{Mass 11444 11444 -] o 0] Masa 1144 4 1144 4 [ [ OfMass 1265 1266 L] o O{Masa 1256 1266
Aquecus  Vapor Sokid 2nd Liquid Tolsl Aqueous  Vapor Sohd 2nd Liqud| Total Aqueous Vapor Solid 2nd Liquid| Toual Aquecus  Vapor Solid 2nd Ligud Total Aqueous
L L L L L L L L L L i i L L L L L L L L L
1.0475 0 921E-04 0fVolume 1.0471 10471 L] [+ ©f Valume 1068 1088 0 o Ofvalume 1.0048 1.0848 o o 0f Valume 1.0948 10048
Scaing Tendancies |Scaling Tendencies Scaling Tendenciee |Scaling Tendencies
re Range sclide withi Temperature Range |solida withi Temperature Range sclids withi Temperature Range solids withi Temperature Range
0 200.00 °C inside range [Sodiumbic  0.91796 0 20000 °C inside range [Sodium bic  0.33839 0 200.00 °C inside range [Sodium chl 0.26333 0 350.00 °C inside range [Sodium chl  0.26333 0
0 100.00 °C insde range [Sodwm flu  0.10757 0 100.00 °C inside range [Sodium thx  0.072968 0 100 00 °C naide range [Sodium b 0.023261 0 200.00 °C inside range [Sodium nit 0.023261 o
0 32.400 °C inside range [Sodium sut 0.061844 0 32 400 °C wiside range [Sodium sul 0.018467 19 24100 °C inside range [Sodium y 3.47E-12 12 60.000 °C inaide range [Sodium by 3 47€-12 12
20 40.000 °C naide range [Sodium car  0.06173 032,000 °C inside range [Sodium car 7 19E-03 36.37 108.00 °C inside range
0 70.000 °C inside range [Sodium the  3.62E-02 20 40.000 °C inside range MHexasodiu 2 86E-03 30 150.00 °C nade range
19 24100 °C inside range Potassium  9.96E-03 070.000 °C inside range [Sodium ohi 1.63€-03 0 350.00 °C inexde range Species Output (True Species) Species Output (True Speciee)
0 32,000 °C inside range [Sodium sul 8.77E-03 19 24100 °C inmde range [Sodium niti 8 72E-04 0 300.00 °C tnaide range
0 110.00 °C inside range Polassium  3.16€-03 0 110.00 °C nside range Potassium  6.66E-04 © 110.00 °C inside range Total Aquecus  Vapor Sobid 2nd Liquid| Total Aqueous
0 300.00 °C inaide range [Sodium niti 1.76E-03 0 300.00 °C inside range Potassium  3.15E-04 97 282,00 °C inside range 9 mobkg H2( mot mot va 9 mobig H2C
0 350.00 °C inside range [Sodium chl 1.27E-03 0 360.00 °C insde range Potassium  1.96E-04 0 200.00 °C inside range H20 1000 56.508 0 0 oH20 1000 55.508
97 292.00°C inside range 8.36E-04 97 28200 °C wnside range Glasente  2.31E-06 35 150.00 °C nside range NaNO3 6.6396 0.07812 o o OJNaNO3 66398 007812
0 200.00 °C inside range Potassium 3. 18E-04 0 200.00 °C inswde range [Sodium hye 7 B7E-08 data vahd Uinside range HCI 331E-12 9.08E-14 o o [ L] 3.31E-12 9.08E-14

KA CRp
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17.7 40.200 °C inaide range Polassium  3.21E-06 7.7 40.200 °C inside range JPotassium  3.86E-10 33 143,00 °C inside range
data valid i inside range [Sodium by 8.00E-08 dat vaiit t inside range |Potassium  2.41E-11 data vaiid i ineide range
0 80.000 °C ineide range Polassium  2.48E-08 0 80.000 °C  inside range [Sodism bia  1.60E-11 data vad tiinside range
data vaid tiinside range Potassiom 1 47E-10 0 33.000 °C ineide range |Potassum  2.42¢-14 data valid tlinside range
data valid U inside range [Sodium by 7.82E-11 12 60.000 °C inside range
0 33.000 °C inside range [Potassiom 1 04E-11 data vaid t inside range
12 80.000 °C inside range |Sodium bis 1.97E-12 data vakid  mside Speciee Output (True Spectes)
0 82.500 °C Inside range [Sodium sul 1 71E-14 0 B2.500 °C inside range
data valid thinside range {Potassium  5.28E-18 data vakid U inside range Total Aqueous  Vapor Solid 2nd Liquid
g mokg HX mol mal ns
HO 10041 56508 ° ° o
Species) Species Output (True Specics) KC1 7.01E-03 9.36E-05 [ [} of
NaNO3 0.99731 1.47E-02 0 0 o
Aqueocus  Vapor Sold 2nd Liqu| Total Aqueous  Vapor Sold 2nd Liquid|NaHCO3 2 78E+01  8.27E-01 0 o of
mobkg H2Cmol mol wa g molkg HX mol mol s NaF 8.28E-01 1.49€-02 0 [ of
55.508 [3 o H20 1004.1 5.55E+01 o [ oco2 491602 1.11E-03 [ [ o
1.57E-08 0 [} [ ] 1.14E-03 1 83E-05 o [} Of(HF)2 9.69€-16 239E.-17 [ 0 o
3.556-08 [ [ OfNaNO3  342E-01 401E-03 [} [ ojHe! 120E-13 3.83E-15 0 0 of
0.13624 0 0.024121 OfNaHCO3  1.00E+01 1.19E-01 0 [ ojHF 6.86E-06 2.82E-07 0 0 of
0.016306 [ [ O[NaF 7O7E-01  168E-02 [ o ofHNO3 110609 1.79E-11 Q Q of
0.018451 0 o oco2 S.45E-02 1 23E-03 [ [ OKHSO4  231E-09 1.69E-11 0 0 o
1.08E-17 0 [ of(HF)2 4.43E-18 1.10E-19 0 o ofsoa 170E-29 2.11E-31 0 0 o
5.38E-18 [ [ ofHC! 151615 4 13E-17 0 [ OfH2SO4  3.82E-26 3.88E-28 [} 0 o
8.54E-07 [ 0 ofHF 128E-08 6.38E-08 [ [ OfHCO3-1  3@1E+01 5.89E-01 [ ] ﬂ
4.32E-11 0 [ ofHNO3 204E-10 323E-12 [ o OHSO4-\  1.37E08  1.40E-08 ] ]
7 42612 [ 0 OfKHSO4  7.06E-11 5.16E-13 0 [ ofcos-2 12268 0.20368 [ [ o
9.706-31 [ [ ofsos 431E-31 536E-33 0 0 ofck1 30688 0.066208 o 0 of
721627 [ o OfH2S04 3.88E-27 I 4E-29 [ 0 OfNa2f+1 0057482 8BIE-04 o [ of
0.94726 [} 0 O{HCO3-1 48813 D79674 0 [ ofF-1 11008 0067705 0 Q of
175E-08 ° ° OJHSO4-1  1.21E:07 1.24E-09 [ [ olHF2- 9.68E-07 0.36E-00 0 0 o
0.014306 0 [ ofcos-2 1006 0.18696 [ o OfH+t 303E-08 3.00E-09 0 0 o
0.088606 o [} ofcr1 30715 0.086285 o 0 OfOH-1 6.69E-03 392E-04 0 o of
3.22E-04 [ [ O[Na2F+1  0.026266 4 O3E-O4 0 0 o{NO3-1 56518 0090839 0 0 g
0.067129 0 0 ofF-1 1074 0.066304 o [ ofk+1 31301 0078732 [ [}
1 38E-08 [ [ ofHF2-1 4.06E-08 1 04E-00 0 0 0fKSO4-1 087884 648E-03 [ 0 o
282608 [ [} ofHst 221E09 2.18E-09 0 0 OINaCO3-1  1.7706 0021246 ° [ of
6.18E-07 [ [ ofoM1 1.28E-04 7.47E-06 [ [ OfNa+1 32487 1.4074 o [
0.090461 0 0 O{NO3-1 6.1396 0006616 0 [ ONaSO4-1  5.8281 0048756 [ [ ;
0082000 [ ° oAKet 32663 0082548 o [ o4S04-2 88701 0.080888 [ o o
381E-03 0 [ OJKSO4-1 045208 3.34E-03 o [ o
5.156-08 [ 0 O[NaCOS-1 48847 0068373 0 [ o
1.3502 o [ OfNas1 35928 15664 0 [ OfMolecular Output (Apparent Species)
0.078431 o 0 0INaSO4-1 9.249 0.077372 [ 0 o
0083621 0 [ ojso4-2 8.2125 0.084409 0 ° o Total Aqueous Vapor  Solid 2nd Liquid|
9 mol/kg H2( mal mal wa
H20 90263 54.876 [ [}
\aroni Species) IMoleoutar Oulput (Apparent Species) NaOH 73602 18327 0 (] a
coz 0478 11423 o °
Aquecus  Vapor Sobd 2ndt Liquid| Toal Aqueous  vapor Soid 2nd Liquid|HCH 31504 0.086301 [} o o
mobig H mal mal na 9 mobkg H2C mot mol na HF 1.4761 0073483 [ o of
55.08 [ 0 ofH20 0263 54875 0 [ oJHNO3 84929 010262 0 [
0 0 0024121 0fNaOH 73602 18327 0 ° ofkoH 48617 0.086301 [ [ g
1.5006 ° [ ofco2 50476 11428 [ [ ofsoa 11,666  0.14512 [ 0 o
1.1224 [ [ ofHC! 31564  0.0863 ° [ o
0.086621 [ [ ofHF 1.4761 0073483 [ [ o
0073756 0 o OJHNO3 6.4929 0.10262 [ L] 0§ Element Balance
0.10301 0 [ ofKOH 48617 0.0863 0 0 of
0.086621 o 0 01s03 11686 014512 o o o Tolah Aqueous  Vapor Soid 2nd Liguid|
0 14586 0 ° o mal mal mal mot na
C(+) 0 11423 o [} of
Element Balance IcU-n 0 0.088301 0 0 of
Fi-1) 0 0.073484 [} 0 o
Total Aquecus Vapor  Sokd 2nd Liquid| H(+ 1) 0 119 [ [ o
Aquecus Vapor  Sokd 2nd Liquid| mal mol mal mol wa K1) 0 0086301 0 0 of
mot mal mal wa Ciey o 11423 0 [ ONG5) 0 0.10282 0 [ of
1.1224 0 0.024121 ofcu-1y 0 0.086301 0 0 OfNA(+1) 0 18327 [ 0 of
0.086622 o ° off(-1) 0 0073483 o [ ofoe2) 0 69.823 0 [} o
0073767 o ] ofH(+1) 0 11183 0 0 0fS(+8) 0 0.14612 0 [ o
12,9 0 0024121 ofK(+1) 0 0.006301 [ 0 o
0.006622 o [ OIN(+5) 0 010282 L] L] o
0.10301 ] o OINA+1) o 18327 a ° OfSpecion Activty Costiicienta
15606 0 0024121 ofo(-2) 0 59822 [ [ o
59.748 0 0072062 ofs(+8) 0 0.14512 o [ ojH20 0.96616 Aciivity
0.14566 [ ° o HCO3-1 0,511 Aot-Coet
HSO4-1 0.58499 Act-Coel
[Species Activity Coelficienta jCO2 - Aq 1.2797 Act-Coet
cients [CO3-2 0.062878 Act-Coef
H20 0.85272 Activity Ch1 0.912683 Act-Coet
Activity HCO3-1 0.63954 Acl-Coel Na2f +1 0.48082 Act-Coet
Act-Coot HSO4-1  0.65813 Act-Coet F-1 054194 Act-Coet
Act-Coef jco2-Aq 13041 Act-Coet (HF)2-Aq 12871 Act-Coel
Act-Cosl [CO%2  0.074683 Act-Coel HCI- Aq 1.2871 Act-Coel
Act-Coet cr 0.86076 Act-Coel HF2-1 0.56499 Act-Coef
Act-Cost Na2F+1  0.50857 Act-Coel HF - Aq 1.3468 Act-Cool
Act-Cost ] 0.58168 Act-Cost Het 0.84751 Act-Cost
Act-Cost (HF)2-Aq  1.3041 Act-Coel OH1 0.57505 Act-Cosl
Act-Coef HCI - Aq 1.3041 Act-Coef NO3-1 067256 Act-Coef
Act-Coel HF2-1 0.85813 Act-Coel HNO3-Aq  1.4577 Aci-Cosf
Act-Cosl HF - Aq 1.3471 Act-Coet KHSO4 -2 12871 Act-Coel
Act-Coet He1 074138 Ac-Cost KC!- Aq 1.2871 Act-Coel
Act-Cost OH-1 0.79832 Act-Coel K+1 0.61822 Act-Coef
Act-Cosl INOS-t 0.68031 Act-Coef IKSO4-1 0.40656 Act-Coef
Act-Coef [HNO3 - Ag  1.4564 Act-Coef NaHCOS3 - 12871 Act-Coef
Act-Cost KHSO4- 4 1.3041 Act-Coel NaCO3-t  0.57754 Act-Coel
Act-Cosl KCI- Aq 1.3041 Act-Coet NaF - Aq 12871 Act-Cost
Act-Coet Ka1 051628 Act-Coel Nas 1 0.52148 Act-Coot
Act-Coat KSO4-1 051383 Act-Coel NaNO3 - A 071603 Act-Coel
Act-Cost NaHCO3 -  1.3041 Aci-Coef NaSO4-1  0.82831 Act-Coel
Acr-Cosh NaCO3-1  0.84948 Act-Coel S04-2 0.055099 Act-Coet
Act-Cost NaF - Aq 1.3041 Act-Coel 803 - Aq 1.2871 Act-Coef
Act-Cost Na+1 0.55394 Act-Coel H2SO4-A  1.2871 Act-Coel
Act-Cosl NaNO3-A  0.71912 Act-Coef [H20 - Vap 1 Fug-Cost
Act-Cost NaSO4- 1 0.49206 Act-Coslt ICQ2 - v t Fug-Caet
Act-Coef SO42 0082333 Act-Coel (HF)2 - Vay 1 Fug-Cosf
Act-Cost SO3 - Aq 1.3041 Act-Coet HC!- Vap 1 00E+00 Fug-Coel
Act-Cost H2SO4-A  1.3041 Act-Coel HF - Vap 1 Fug-Coet
Act-Coet H20 - vap 1 Fug-Cost MNO3 - Va t D0E+00 Fug-Coet
Fug-Coef 02 - Vap 1 00E+00 Fug-Coel SO3 - Vap 1.00E+00 Fug-Cost
Fug-Cosf Fnﬂz-v. 1 Fug-Coef H2504 - V 1.00E+00 Fug-Cost
Fug-Coel HCI- Vap 1 00E+00 Fug-Coel
Fug-Coel HF - Vap + Fug-Coel
Fug-Coet HNOS - Vs 1.00E+00 Fug-Coel Spacies K{eq)-Values
Fug-Cost SOS - Vap 1 Fug-Cosl
Fug-Coef H2S04 - V 1 Fug-Coel H20 4.50E-13 mol0
Fug-Coel H20 - vap 12007 mov0
HCO3-1 8.22E-11 moi0
Species Kieq)-Vaiues HSO4-1  1.17E:03 mok0.
ICO2-Aq 4 S1E-07 mol'0
H20 1.01E-14 mok0 [CO2 - vap 1 11E-02 ma¥0
moto H20 - Vap  31.857 mol'0 N&2F +1 34.675 Mol
mo0 HCO3-1 4.70E-11 mol0 K2S04 KN 5.51E-06 mol'0
malAC HSO4-1 1.05E-02 mo0 |2Na2SO4.1 1.71E-08 moh0
mol0 CO2-Aq  4.54E-07 mo0 (HF)2-Aq  4686.1 mohO
mot0 jco2- vap  0.03982 moto (HF)2-Vay  499.84 mobO
mok0 Na2Fs1  9.26E401 mob0 HC1 - Aq 33570 mo0
mo'e K2S04.KN 9.29E-06 mol0 HCI- vap 0 12142 mai'Q
mol0 [2Na2S04.| 3.44E-03 mal"0 [HF2-1 2 1686 mol0
mo0 (HF)2 - Aq 51387 ma0 HF - Aq 1.60E-04 mat'0

HvO3 237608 3.77E-10
CH1 134.84 3.8032
He1 6.30£-06 6.25E-06
JOH-1 107€-06 8 29E-08
INO3-1 18997  0.30638
Na+ 1 9443 41006
[Molesular Output (Apparent Speciee)
Total Aqueous  Vapor
9 molkg H mot
H20 96017 62742
[NaC! 60631 10374
NaNO3 3268 0.38449
NaOH 1082 27858
HCI 10084 27858
Elemeant Balance
Totsl Aqueous  Vapor
mal mal mol
Ce4) 0 0
CLI-1) 0 38032
F(-1) ] (]
H(+1) o o2
K(+1) [ o
N(+5) 0 03845
INA(+ 1) 0 41877
O(-2) 0 586682
5(+8) 0 0
Species Activity Cosflicients
H20 0.84702 Actwity
HCO3-1 0.42285 Act-Coet
HSO4-1 0.82027 Act-Coel
CO2-Aq 21396 Act-Coef
CO3-2 0.042838 Act-Coef
Ch1 0.82027 Act-Coel
Na2F+1 0.45458 Act-Coel
F-1 080073 Act-Coel
(HF)2-Aq 21409 Act-Coel
HCI - Aq 2.1408 Act-Coef
HF2-1 0.82027 Aot-Cosl
HF - Ag 23681 Act-Cosl
He 1 1.6828 Act-Coet
JOH-1 12002 Acl-Coet
[NO3-1 0.67688 Act-Cost
HNO3 - Aq  2.8844 Act-Coef
KHSO4 -3 2 1409 Act-Coof
KCI - Aq 21408 Act-Cosl
K+t 0.514968 Act-Coel
KSO4-1 045458 Act-Coef
NakCO3 - 2 1409 Act-Coel
NaCO3-t  0.82027 Act-Coet
NaF - Aq 21408 Act-Coel
Na+1 0 78457 Act-Coef
[NaNO3 - A 0.48157 Act-Coel
[NaSO4-1 34775 Act-Coet
[S04-2 0.040713 Act-Coet
SO3 - Aq 21408 Act-Coel
H2SO4-A 2 1408 Act-Col
H2O - Vap 1 Fug-Coat
coz - vap + Fug-Coel
(HF)2 - Vay 1 Fug-Coel
HC! - Vap 1 Fug-Cool
HF - Vap 1 Fug-Cosf
HNOS - Va * Fug-Gosl
503 - Vap 1 Fug-Coel
H2S04 - V 1 Fug-Coel
[Species K{eq)-Vakues
H20 1.01E-14 mol0
H2O - Vap  31.857 mo0
HCO31 4 TOE-1Y mok0
HSO4-1  0.010615 moi0
CO2-Aq  4.54E-07 mobO
CO2-Vap  0.03902 moko
Na2f +1 92,484 moi0
[K2SO4 KN 9 20E-06 ma0
2Na2S04.4 3.44E-03 mak0
(HF)2-Aq 51387 moko
(HF)2-Va 19124 moko
HCL-Aq  1.88E+08 molQ
HCi - Vap 092796 mo0
HF2-1 4.1247 Mmoo
HF-Aq 6 17E-04 mob0
HE - Vap 19019 mok0
HNO2 - Aq  20.085 ma"0
HNO3 - Vs 1 40E+06 moV0
(KHCO3 18452 mol0
KHSO4- 2 51.933 mol0
KHSO4 3.3663 mol'Q
K2C0O3 54473 molG
K2CO3.1.6  859.86 mol'G
KC1- Aq 120.41 mob0
KCI 7.5444 mok0
KF 7251 8 mok0
KF2H20 396,96 mol0
KF.4H20 63.719 mo0
KOH 4.83E+10 mo0
[KOH.2H2C  1672.6 moG
KOH tH2C 17545 mol0
KNO3 0.78972 mob0
K2804 0.011569 molo
KSO4-1 0.13228 ma0
K2504.1H 0010377 mota
NaHCO3 - 2,389 ma0
NaHCO3  0.40374 mok0
NaHSO4 3566.65 mal'o
[Na2CO3 7.3006 mokQ
Na2CO3 1+ 0.11098 mo0
Na2CO3.7  0.22354 mo0
NaCO3-1  0.28348 ma"0
Na2CO3 1 10111 moko
[NaCl 38.197 mok0
NaF - Aq 1.2906 mo0
NeF 0.2626 mok0
NaF Na2$t 3 16E-03 mak0
[NaHF2  7.28E-03 moi0
NaOH  8.0BE08 makQ
NaOH 1H2 84322 mol0
NaNOS- A {7 412 mok0

csocoocoo

i sccss
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[HNO3 237E-08 3 77E-10
=3l 134.64 3.8032
He 1 6.30E-08 6.26E-08
OH-1 1.07E-06 6.20E-06
NO3-1 18997 030838
[Na+ f448 41008

Molecidar Ouput (Apparent Speci

Totd Aqueous.
9 moifkg HX
H20 96017 52742
[NaCl 80831 10374
NaNO3 3268 038449
[NaOH 11082 27866
e 10084 27858
Elament Balance
Total Aquecus
mol mol
Ced) o o
CL-1) o 38032
F-1) [ 0
H(+1) 0 11102
K(+1) 0 0
N(+5} Q0 03045
[NAG+1) o 41877
lo(-2) 0 56062
5(+6) ° 0
. Cosflicients
H2O0 0.84702 Activity
HCO3-1 0.42285 Act-Coel
HS04-1 0.82027 Act-Coel
COZ-Aq 21396 Act-Coef
CO3-2 0.042638 Act-Coet
CH1 0.82027 Act-Cosf
Na2Fat 048458 Act-Coel
(3] 0.80073 Act-Cool
(HF12-Aq 2 1409 Act-Cosl
HCI- Aq 2.1408 Act-Coel
HF2-1 0.82027 Act-Coef
HE - Aq 23881 Act-Coof
! 168268 Act-Coel
OH-1 1.2992 Act-Cost
NO3-1 087688 Act-Coel
HNO3-Aq  2.8844 Act-Coet
[KHSO4 -2 2.1400 Act-Coef
KCI- Aq 2.1400 Act-Coel
Ke1 0.51496 Act-Cost
KSO4-1 0 45458 Act-Cost
NeHCO3 - 2.1400 Act-Cosi
NaCO31  0.82027 Act-Coel
NaF - Aq 2.1408 Act-Cosl
Na+1 0.78457 Act-Coel
NaNO3 - A 0.49157 Act-Cost
NaSO4- 1 3.4775 Act-Coof
S04-2 0.040713 Act-Coel
SO3-Aq 21409 Act-Coel
HZSO4 -A 21409 Act-Coel
H20 - Vep 1 FugCoot
2 - Vap 1 Fug-Coef
(HF)2 - Vay + Fug-Cost
HGI - Vap 1 Fug-Coet
HF - Vap 1 Fug-Coet
HNOS3 - Va 1 Fug-Coef
503 - vap 1 Fug-Coel
H2S04 - V 1 Fug-Coel
Species K(eq)-Vaiues
H20 101E-14 mar0
H2O -Vap 31867 mov0
HCO3-Y  470E-11 mo0
HSO4-1  0.010615 mora
CO2-Aq  4.54E-07 maro
CO2- vap  0.03%2 mar0
Na2F+ 1 92484 mo'0
K2SO4.KN 9.20E-06 ma0
2NA2S04.) 3 44E-03 maO
(HF)2-Aq 51387 moko
(HF)2 - Vay 19124 mol0
HCV - Aq  1.09E406 mal'0
HC)-Vap  0.92706 mob0
HF2-1 41247 mo0
HF-Aq 6 17E-04 mob0
HF - Vap 19018 moi0
HNO3-Aq  20.085 mol0
HNOS - Va 1.40E+05 mai'0
KHCO3 1.8452 mol'0
KHSO4 -4 51.833 ma0
KHSO4 3.3683 maQ
[K2CO3 54473 ma0
K2CO3.1&  850.86 mol'O
KC!- Aq 120.41 mok0
KC/ 7 6444 mckO
F 7269.8 mobo
KF.2H20 305.98 makC
KF.4H20 83719 mol0
KOH 4.83E+10 mor0
KOH.2HC  1572.6 moV0
KOH. tH2C 17645 mobQ
KNDS3 0 78972 mot0
K2804 0011589 mok0
KSO4-1  0.13228 moi0
K2804 1H 0010377 maoe
NaHCOS - 2.388 mok0
NaHCQ3  0.40874 mot'0.
NaHSO4 356,85 mol0
Na2CO3 7.3005 ma0
Na2CO3.1  0.11038 mak0
Na2CO3.7  0.22354 mol0
NaCO3-t  0.26348 ma'0
Na2COS.1 10111 mok0
NaCl 38 197 mok0
NaF - Aq 12008 moko
NaF 0.2625 molQ
NaF Na2S( 3 16E-03 moi0
[NaHF2 7.26E-03 mol0
NaOH B.06E406 Mo
NaOH. 1K2 84322 mok0
NaNOS - A 17.412 moro
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m2/ohm-mol

i

m2/ohm-mol
m2/ohm-mot
m2/ohm-mol

(HF)2- Ve 19124 mok0
HCI-Aq 1 80E408 mok0
HCI-Vap  0.92796 mok0
HF2-1 4.1247 mok0
HF-Aq  6.17E-04 mok0
HF - vap 19019 mo0

54473 mol0
K2CO3.1.£  868.86 mal0
KCI - Aq 120.41 mok0
KCt 7 5444 mol0
7261.8 ma0

[NaCt 38.197 moV0
NaF - AG 1.2908 mo0
[NaF 0.2625 mal"0

NaSO4-t  1.20E-01 mok0
803 - Aq  7.73E+03 mar0

303 - Vap 1.84E408 moro
H2504 - A 2.57E+10 mok0
H2904 - V 3.86E+06 mok0
Spaciea Mobiltien

HCO3-1  2.26E-04 m2ichm-mol
HSO4-1  284E-04 m2fchm-mol
Cosz  3.81E-04 mohmmal
=) 399E-04 m2chm-mol
Na2F4t  3.09E-04 m2ichm-mot
F-1 2.83E-04 m2ohmm-mol
HF2.1  3.86E-04 michm-mal
a1 1.80E-03 m2/ohm-mol
o1 1.01E-08 m2/ohm-mol
NO3-1  3.68E-04 m2iohm-mol
Ket 3.77E-04 m2ohm-mol
XSO4-1  1.97E-04 m2lohm-mol
NaCOS-1  1.70E-04 m2/chm-mol
Nt 2.68E-04 m2/chem-mol
NeSO4-1  1.80E-04 m2iohm-mot
SO4-2 4 14E-04 m2lohm-mal
Species Self Ditfusivities

H2o 2.16E-00 m2/s
HCO3-1 1 06E-00 m2/s
HS04-1 1 19€-00 m2/a
Co2-Aq  1.80E-00 m2's
coz2  B77E10 m2e

1 1.776-08 mars
Na2Fst  1.40E-00 m2s

F1 1.30E-08 m2/e
(HF)2- Aq 1 08E-00 m2/s
HCI-Aq  1.89E-08 m2s

HF2-1 1.74E00 m2s
HF.-Aq  1.19E-10 m2s

Het 7.66E-08 m2/s

oH-1 4.39€-00 m2/s

NO31  1.856-00 m2/s

HNO3 - Aq 1.77E-00 m2fs
KHSO4 - A 1 30E-09 m2/e
KCI-AQ 1 51E-09 ma/s

Ket 1.70E-00 m2/s
KSO4-1  8.98E-10 m2ls
[NaHCO3 - 9.23E-10 m2/s
[NaCO3-1  7.84E-10 m¥s

NeF - A 1.03E-00 m2/s

Na+ 1 1.19€-08 m2/e
NNO3 - A 1.12E-00 m2/e
NeSO4-1  8.26E-10 m2's
SO4-2  9.45E-10 m2s

503 - Aq  1.00E-10 m2/e
HZSO4-A 9.90E-10 m2/s

HF-vap  379.89 moro
HNO3-Aq  4.002 moro
HNO3-Va  920.44 mok0
KHCOS  7.74E+00 mob0
KHSO4 - A 1.66E+01 M0
KHSO4 14.067 mok0
K2c03 2670 mok0

KF.2H20 1732.1 mot0
KF.4H20  6.69E+08 mot0
KOH 3.85E+08 mol0
(KOH.2H2C  7814.8 mol'0
KOH. 1H2C 230685 mol0
KNO3 3.2319 mol0
K2S04 0.02685 mo0
KSO4-1 0.067733 mol0
K2SO4 1H 0.087869 mok0
NaHCO3 - 0.62609 mol'Q
[NaHCO3 0.85701 mal0
NaHSO4 3 76E402 mol"0
Na2CO3 1.318 mot0
Na2CO3 11 2.38E-01 moV0
Na2CO3 7 1.3745 mol0
NaCO3-1 07632 molh0
Na2CO3 1 0.81296 moi'0

NeCI 35518 mol0
NaF - Aq 1 20E+00 mak0
NaF 0.31449 mok0

NaF Na2S¢ 3.16E-03 mal0
NaHF2 0.051038 mol0
NaOH 1 B4E+06 mo0
NaOH. 1HzZ 16297 mok0
NeNO3 - A 4.57E+00 malh0
NaNO3 56.68 mok0
Na2SO4  0.14445 maro
Na2804 2 13E-03 mo'0
[Na2S04 N 156 99 mo0
Na2504.11 26,308 ma0
[NaSO4-1  9.00E-02 mol"0
SO8 - Aq  1.92E+03 mo0
508 - Vap 7676404 mat0
H2S04- A 3.19E410 moH0
H2S04 - V 2.48E+02 mal0

Spaciee Mobilities

CH1 3.64E-04 m2/chem-mal
He1 1.67E-08 m2/ahm-mol
OH-1 9.36E-04 m2/ohm-mol
NO3-1  9.40E-04 m2ohm-mal
Na+1 2.39€-04 mohwm-mol

Species Saif Diffusivition

H20 1.87E-00 m2/s
HCO3-1 B8.08E-10 m2/s
HSO4-1 9.08E-10 m2/s
[CO2-Aq  1.40E-09 m2/s
[CO3-2 6.71E-10 m2/s

[CF1 1.34E-09 m2/a
[Na2F4+1 1.08E-00 m2/s
F-1 1.00E-09 m27e

HF2-1 1.326-09 m2/s
HF-AG  9.12E-11 m2s
He1 5.88E-09 mYs
OH-+ 3.306-00 m2's
NO31 1 26E-08 m2s

NaCOS-1  5.90E-10 m2/s
NaF -Aq  7.81E-10 m2's

Species Mobilibes

HCO3-1 6.09E-04 m2/ohm-mal
HSO4-1 8.51E-04 m2/chm-mot
jCO3-2 1.08E-03 m2/ohm-mot
[CH1 9.72€-04 m2/chm-mol
Na2F+1 8.75E-04 m2/ohm-mol
F-1 7.86E-04 m2/chm-mol
HF2-1 1 09E-03 m2/ohm-mol
Hel 3.02€-09 m2/ohm-mol
(OH-1 2 10E-03 m2/chm-mol
NO3-1 8.73E-04 m2/chm-mal
K+ 1 9.08E-04 m2/chm-mal
KSO4-1 5.18E-04 m2/chm-mol
NaCO3-1  4.75E-04 m2/ohm-mot
[Na+t 8.96E-04 m2/ohm-mot
NaSQ4-1 4 B2E-04 m2/ohm-mol
[804-2 1 10E-03 m2/chm-mol

[Species Soif Diffushvitioa

H20 7 39E-08 m2s
HCO3-1  3.89E-08 m2/s
HSO4-1  3.91E-00 m2fs
coz-Aq  6.42E-00 m2ie
cos2  3.28E.08 me
-1 5.80€-00 m2/s
Na2F41  522E.00 mdls
F1 4.65E-00 m2/a
(HF)2- Aq  3.86E-00 m2/a
HCI-Aq  6.16E-09 m2/s
HF2-t 6.49E-09 m2/s
HF-Aq  4.48E-10 m2/a
et 1 74E-08 m2/s
OH-1 1 22E-08 m2/a
NO3-1  5.21E-08 m2/a
HNO3 - Aq 5.52E-09 m2/s
KHSO4 . A 6.20E-00 m2/s
KCI-Aq  4.83E-00 m2/s
Ks1 5.44€-00 m2e
KSO4-1 312600 m2e
[NaHCO3 - 3.26E-00 m2/s
NeCO3-1  2.89€-09 m2/s
NeF - Ay 3.88E-09 m2/s
Na+1 4.24E-08 m2/s
NaNO3 - A 3 85E-08 m2/a
NaSO4-1  2.92E-08 m2/e
SO4-2  3.30E-09 m2s
S03-Aq  378E-10 m2/e
M2504 - A 3.48E-09 m2/e

[Na+ 1 9.30E-10 m2/s
NaNO3 - A 8.56E-10 m2/s
NaSO4-1  6.28E-10 m2/s
[S04-2 7.12E-10 mYs.
[SO3-Aq  7.06E-11 m2s
H2S04 - A 7 51E-10 m2's

Species Seif Difusiites

1.67E-08 m2/s
8.08E-10 mY/s
9.08E-10 m2's
1.40E-00 m2/s
8.71E-10 m2/s
1.34€-09 m2/s
1.08E-00 m2/s
1.00E-00 m2/s
8.20E-10 m2s
1.45E-09 m2s
1.32€-00 m2/s
12E-11 m2s
5.88E-:00 m2/s

6.82E-10 m2/s
T.O7E-10 m2/s
5.99€-10 m2/s
7.81E-10 ms
9.30E-10 m2/s
8.56E-10 m2/s
©.28E-10 m2's
T12E-10 m2fs
7.66E-11 m2/s
7.81E-10 m2/s
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[Caiciaton Summary Calcudation Summary  \. v [Calcaaton Summary [Calcutation Summary
[ SinglePoini_NsOH_960C Caloutation for Work ) [SinglePointt Casculation for Work1 SinglePoint | Cakatason for Work1 SingiePoinl_NeOH Calculation tor Work!
(Automati; Chermiatry Model | Automatic Chermistry Modet |Automatic Chomistry Model | Automatio Chemiatry Model
Oatabanks: Databerks: Databanks. Databanks:
Public Publa Pubito
Uit Set: Delauit Unit Set: Dotautt Uit Set. Cotendt Unit Sot. Detauit
1sathermai Caioutason {aathermal Cakoulation Isotharmai Calcutaton iscthermal Caloulation
< Tomporatu ®°C Temperatu 2%°C Temporaty 2%°C Tomperntu 2%
atm Prossure 1 alm Prassure 1 am Preasure t atm Proasure 1 am
Stream infiows. Stream infiows Steonm Infiows Stream intiows
Walor 1000 g Water 500 g W o 500 g W oter 500 g
Sodumon 22227 g [Sodumchl 222.99 g [Sokum ohl 2729 [Sodium oty 2729
Potassium og Potssaium og |Potassivm og Potassium 0g
Sodummy 3268 g Sodumnit  Xesg Sodumniti 4342 g Sodummt 43429
[Sodium aut og [Sodium sui 0g [Sodium sul og [Sodium sul og
[Sodium bic og | Sodhum bic og Sodium bic o9 [Sodium bic o9
[Sodium fhe og [Sodium the og [Sotkum fhu og Sodmm ths o9
[Sodium hy  1.606-03 g [Sodium e ag [Sodium hy: 0 00E+00 g [Sodm hy 7 00E-04 9
|Spoctation Summary Spectation Summary Speciation Summeary Speciation Summary
Total number of species: 113 Total number of speces: 113 Total number of apecies. 113 T otal number of species’ 113
Vepor  Sold Second  |User Relsled  Aqueous Vapor  Solid Second  |User Relsled  Aqueous Vapor  Sokd Second  [User Relaled  Aquecus Vapor  Sohd Second | User Reoislod  Aqueous  Vapor
Specles  Species  Liquid Spefinfiows  Inflows  Species  Spocios  Spacies  Liquid Spefinflows  inflows  Species  Specios  Spocies  Liusd Spefintiows  Inflows  Speciee  Spocis  Specios  Uquid Spelinfiows  Inflows  Species  Species
H20 - Vap K2504 KNaSO4  |H20 co2 H20 H20 - Vap K2S04. H20 coz2 H20 H2O - Vap K2SO4 KNaSO4  [H20 (] H20 H2O - Vap K2SO4 KNaSO4  |H20 co2 H20 H2O - Vap
CO2 - Vap 2Na2S04.Na2CO3  [NaCI H2CO3  HCO31  CO2- Vap 2Na2504.Na2CO3  |NeCi HCO3-1  CO2- Vap 2Na2504 Na2CO3  |NaCt H2GO3  HCO31  COZ- Vap 2Na2504.Na2C03  [NaCi H2CO3 HOO31 COZ- Vap
(HF)2- Vet KHCO3 KCI K2804 KNHSO4-1  (HF)2 - Vey KHCO3 KCH K2804.KNHSO4-1  (HF)2 - Vay KHCO3 KCI K2SO4.KNHSOL 1 (HF)2 - Vay KHCO3 KCI K2SO4.KNHSO4-1  (HF)2 - Vay
HCI- Vap KHSO4 NaNO3  2Na2504 1CO2-AQ HGI- Vap KHSO4 NaNO3  2Na2S04.1C02- Aq HCI- Vap KHSO4 NANO3 ~ 2Na2SO4.1CO2- Aq HCI- Vap KHSO4 [NANO3  2Na2804.4C02-Aq HCI- Vap
HF - Vap  K2C03 Na2804 (HF)2  CO32  HF-Vap K2CO3 Na2804 (HF)2  CO%2  HF-Vap K2CO3 Na2S04 (HF)2  CO32  HF-vap K2CO3 NA2SO4 (HF)2  CO%2  HF-Vap
HNO3 - Va K2C03.1 5H20 NaHCO3  HCI Cr1 HNO3 « Va K2003.1.6H20 NsHCO3  HCI CHt HNO3J - Ve K2C03.1.6H20 NaHCO3  MCH CH1 HNOJ - Va K2003.1.6H20 NaHCO3  HCI CH HNG3 - Va
$03 - Vap KCI NaF HE Na2Fet SO - Vap KCI NaF HF NaZFel  SO3 . Vap KCI NaF HF Na2Fst 503 - Vap KCI NaF HF Na2Fel  S03-Vap
H2SO4 - VKF NaOH  (RF)8  F-t H2804 - VKF NeOH (R Fot H2SO4 - VKF INaOH  (HF)§  F-1 H2SO4 - VKF NeOH  (HF)6 F-t H2804 - V
KF 2H20 HNO3  (HF)2- A KF 2H20 HNOY  (MF)2-Ag KF.2H20 HNOJ  (HF)2-Aq XF.2H20 HNO3  (HF)2- Aq
KF 4H20 KHCO3  HOI- Aq KF.4H20 KHCO3  HCI- Aq KF.4H20 KHCO3  HCl- KF.4H20 KHCO3  HCI- Aq
KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HFZ-1
KOM.2H20 K2CO3  HF-Aq KOH.2H20 K2CO3  HF-Aq KOH.2H2O K2CO3  HF-Aq KOH.2H20 K2CO3 HF-Aq
KOH.1H20 K2CO3.1.8 Kot KOH.1H20 K2C03.1 EHet KOH.1H20 K2COB 1.t Hs 1 KOH.1H20 K2C03.1.E He
KNO3 KF OH1 KNO3 KF OH-1 KNO3 KF OH-1 XNO3 KF OHY
K2804 KF2H20 NOF 1 K2504 KF.2H20 NO3-1 K2804 KF 2H20 NO3-1 K2504 KF.2H20 NO3-1
1 KZ504.1H20 KF.4H20 HNO3 - Aq K2504 1H20 XF 4H20 HNOG - Aq K2804.1H20 KF.4H20 HNO3 - Aq K2504.1H20 KF.4H2O HNOS - Ag
a NaHCO3 KOH KHSO4 - Aq NaHCOd KOH KHSO4 - Aq NaHCO3 XOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq
NaHSO4 KOH.2H2C KC1 - Aq NaHSO4 KOH.2H2C KCt - Aq NaHSO4 KOM.2H2C KCI - Aq NaHSO4 KOH.2H2( KCl - Aq
Na2CO3 KOH.1H2C K1 Na2CO3 KOH.1H2C Ks 1 KOH TH2C Kot Na2COa KOM. 1H2C K 1
Na2CO3 10H20 KNO3  KSO41 Na2C03.10H20 KNO3  KSO4-1 NA2CO3.10H20 KNO3  KSO41 Na2C03.10H20 KNO3  KSO41
Aq Na2C03.7H20 K2504  NaHCO3 - Aq Na2CO3.7H20 K2504  NaHCO3-Ag Na2003.7TH2O0 K2504  NaHCO3- Aq Na2C03.7H20 K2504  NaHCOd - Aq
Na2C03.1H20 K2S04.1H NaCO3- 1 Na2COJ 1H20 K2804.1H NaCO3- 1 Na2C03 1H20 K2804. 1H NaCO3- 1 Na2CO3,1H20 K2504, 1H NaCO3-1
NaCl NaHSO4  NoF - Aq NaCl NaHSO4  NaF - Aq NaCl NaHSO4 NaF - Aq NaCl NaHSO4 NaF - Aq
NeF Na2CO3  Nast NaF Na2C03  Newe! NaF Na2003  Naet NaF Na2CO3  Nest
q NaF Na2SO4 Na2CO3. 1:NaNO3 - Aq NaF Na2504 Na2003.1'NaNO3 - AqQ NaF Na2S04 Na2CO3.1/KaNO3 - Aq NaF.Na2S04 Na2CO3. 1+ NaNO3 - Aq
NaHF2 Na2CO3.7 NaSO- t NaHF2 Na2CO9.7 NaSO4-1 NaHF2 Na2C03.7 NaSO4-t NaHF2 Na2CO3 7 NaSO4- 1
NsOH Na2CO3 1 S04-2 NeOH Na2CO3.1 S04-2 NaOH Na2CO3.1 504-2 NaOH Na2CO3.1 $04-2
NaOH.1H20 NaF Na2S(S03 - Aq NeOH.1H20 NeF Na25(503 - Aq NaOH 1H20 NaF Na2$:SO3 - A NaOH, tH20 NaF Na25(S03 - Aq
a NaNO3 NaHF2  H2S04- Aq NaNO3 NaHF2  H2504 - Aq NaNO3 NaHF2  H2504- Aq NaNO3 NaHF2  H2804 - Aq
Ne2504 NaOH.1H20 Na2504 NaOH.1H20 Na2S04 NeOH 1H20 Na2SO4 NaOH 1+H20
Na2804 Na2S04 Na2504 Na2S04 Na2S04 Na2SO4 Na2504 Na2S04
Na2504.NaHSO4 Na2504.NaHSO4 Na2S04.NaHSO4 Na2504.NaHSO4 NaZSO4 NaHSO4 Na2S04.NaHSO4 Na2804 NaHSO4 Na2504.NaHSO4
Na2S04.10H20 Na2804 10H20 Na2504.10H20 Na2S04.10H20 Na2504 10H20 Na2504.10H20 Na2S04.10H20 Na2S04 10H20
$03 S03 03 $03
H2504 H2504 H2804 H2804
Streamn Parameters |Stream Parametora [Stroam Paramotors [Stroam Paramelors.
Stroam Ar: 1256 g [Svoem Am  765.07 g Stream A 60706 g Stream AT §07.06 g
Temperau 26°C [T emperatu 8 °C Temporans 26 °C T emperatu 26 °C
Proasure t abm Prosaure Prossure t am Proagura 1 atm
pH 97817 pHt pH o+ 6.9767 pH oH 9.4221 pH
> lonio Stren, 4 1096 movkg H20 lonio Stren (86662 mak lonkc Stron 0.19462 movkg H20 lonk: Stren  0.19466 molkg H20
Osmobo P1 296 74 aim Osmotic Py X OCamotc Pi 8.7965 atm Osmovc P 8.7961 atm
[WalorActl 084702 Actity WalorActiy  0.74553 Activty WatorAct  0.89954 Actvity WalorActv  0.99354 Activity
Electrical ¢ 021771 Viohm Eleclrical ¢ 0 25658 t/chm Eloctricat C 0018003 Hohm Eloctrical C 0.019003 t/ovn
nol Etoctrical C  56.916 om2fohm-mol Eloctrical ¢ 35.668 om/ohm-mol Eloctrical ¢ 96.071 cm/otvm-moi Eloctricsl C 96,063 cm2foham-mal
Viscosity, ¢ 1.684 cP Viscosty, ¢ 18631 cP Viscosity, ¢ 0.00313 cP Viscosity. +  0.90314 cP
) Viscosty. 1 1 6363 cPicP H20 Viscomty. 1 2.0816 GPIGP H20 Viscosity. 1 1.0139 cPicP H2Q Viscosity. 1 1.0139 oPfcP H20
Vepor  Sobd 2nd Liquid| Totsl Aquecus Vepor  Soiid 2nd Uqud Tow Aquoous Vepor  Sohd 2nd Uguid Total Aquecus Vapor  Sobd 2nd Liquid| Total Aquecus  Vapor
gm gm gm - gm gm gm  gm - ymi ym gm om  gm  gm  gm - gm gmi
0 ° ofDenaity - 1.1489 ° [} ol Donaity 1.2188 0 21838 OfOenaity - 10064 ° 0 OfDonsity - 1.0084 0
Vepot  Sobd 2nd Liuid Totsl Aquecus  Vapor  Solid 2nd Liquid Tousl Aquecus Vapor  Soiid 2nd Uquid Totsl Aqueous Vapor  Soid 2nd Liquid| Tow Aqueous  Vapor
cal oal cal ool cal cal cal oal cal cal cal cal cal cal cal cal ca cal cal cal
[ 0 OlEnthalpy -4 20608 -4.20E+08 ° [ OfEnthaipy  -2.31E+06 -2 23E+08 0 74671 OfEnthaipy - 1.91E+06 -1 F1E408 0 ° OfEnthalpy -1 91E+06 -1 91E+08 0
Total and Phase Flows (Amounts) [Total and Phase Flows (Amounts) Totat and Phase Fiows (Amounts) Totl and Phaso Flows (Amounts)
Vepor  Sokd 2nd Uiguid Total Aquecus  Vapor  Soid 2nd Liquid Towsl Aqueous Vagor  Solkd 2nd Uquid Total Aquoous  Vepor  Soid 2nd Uquid| Totsl Aquecus  Vapor
mol mol mol mal mol mol mol mol mol mol mol mol mol ol ol mol mol mol mol
[ [ ofMoie 63806  63.506 ° 0 ofmole 36223 34464 0 0.75967 ofMole 27949 27949 o o Ofmote 27949 27949 0
vepor  Soid 2nd Uiguid Totl Aquecus Vapor  Sokd 2nd Liquid Tol Aquecus Vapor  Sokd 2nd Uiquid Towl Aquecus  Vapor 2nd Liguid Tow Aqueous  Vapor
[ 9 9 9 [ 9 9 9 9 9 9 9 [ 9 9 ¢ 9 9
[ 0 OfMass 1285 1265 [ 0 OfMass 78507 71067 0 44398 OlMase 50706  507.08 0 0 ofMass 60706 50706 o
Vapor  Solid 2nd Uauid Towl Aquocus Vapor  Soid 2nd Liquid] Totsd Aquoouss  Vapor  Sohd 2nd Uquid Total Aquocus  Vapor  Sokd 2nd Liquid| Total Aqueaus  Vapor
L L L L L L L L L L L L L L L L L L L
[ [ ofvolume 10848 10948 ° [ Ofvolume 060359 0.58308 0 0.020619 of Voma 050383 0.60383 o [ ofvoma 050383 0.50383 [
|Scaling Tendencies |Scamng Yendencios 1Scaling Tondencios |5canng Tondencies
soiids withl Temperature Range aciida withi Temperature Range [sciids withi Temperature Range |sohds withi Temperature Range
350.00°C inside range Sodium chl  0.26334 035000 °C inside rango [Sodium chl 1 0350.00 °C inske range [Sodium it 3.68E-04 ©0300.00°C Inside range [Sodum nit, 3.66E-04 030000 °C
300.00°C Inside range [Sodium nt 0.023261 0300.00°C inskle range Sodium nitr © 076482 030000 °C Insido range [Sodum ché 2.66E-04 0 350.00°C insido range |Sodum chi 2.56E-04 0 350.00 °C
60.000 °C knaide range [Sodbum e 221E-00 12 60000 °C insido range [Sodsum hyn 4.67E-12 12 60.000 °C inaido 1ango [Sodum Py 2.106:13 12 80000 °C inside range Sodum hy 5.86E-11 12 60.000 'C
Specios Output (True Species) Species Output (True Species) Specias Output (T ruo Speckee) [Spacies Output (Trus Species)
Vapor  Sokd 2nd Liquid Total Aquocus  Vap  Salid 2nd Liquid Totsl Aquocus  Vapor  Solid 2nd Liguid Towl Aqueous Vapor  Sobd 2nd Uquid Totsl Aqueous  Vapor
mal mol wa g moivkg H2C mol mol wa 8 fnoikg H2C mol mol wa g mobkg H2C mot mot wa 9 molg H2 mol
[ [ ofH20 1000 65.508 0 o H20 500 55.508 o [ H20 500  55.508 [ [ H2O 500 55508 o
0 [ 0fNaNO3 6.6399 0078121 ° [ NaCl 44 390 o o 0.75987 NaNO3  0.026943 6.34E-04 [ [ NaNO3  0.026047 6.34E-04 o
[ ° ofHC 6.20E-15 143E-18 0 0 NaNO3 12783 030103 [ 0 HCl 782614 418E-15 o [ HC! 273E-16  1.50E-17 0
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I-X-X-5-5-2-R-X-X-}

HNO3 373E-11 5.92E-13
Chy 134 84 38032
He 1 990E-1t 9BE-11
(OH-1 B.80E-04 4.00E-05
[NOS3-+ 18.997  0.30638
[Nas 1 94.48 4 1096

[Molecitar Quiput (Apparent Species)

K2SO4 KN 9.29E-06 mob0
I2MA2S04 | 3. 44E-03 mobO

(H)2-Aq 51387 mov0
(MF)2- Ve 19124 morO
HCI-Aq  1.69E<06 mak0
HCI-Vap  0.92796 mov0
HF2-1 41247 mob0
HF .Aq 6 17E-04 mokO
HF . Vap 19019 Mmoo
HNO3-Aq  20.085 mar0
HNO3 - Va 1 40E+06 mar0
KHCO3 1.8452 mo0
KHSO4 .4 61633 mab0
KH304 3.3063 Mmoo
K2C03 BA4TI ma0
K2C03 1.6 656.06 Mmoo
KCH - Aq 120 41 mob0
KC 7.5444 mak0
KF 7261.8 movD
KF2H20 396,96 mor0
KF.4H20  83.719 mok0
KOH 4.83E410 mar0
KOH.2H2C 16728 ma'0
[KOH.yH2C 17545 maQ
[KNO3 0 78972 ma0
K2304  0.011689 Mmoo
KSO41 013228 maln0
K2304.1H 0.010377 mai0
NaHCO3 - 2.389 mar0
NSHCO3 040374 mai0
NaHSO4 366.65 maQ
[Na2CO3 7.3006 marO
(Na2CO3. 1 0.11036 marQ
Na2CO37 022364 ma'0
NaCOS-1 028348 mar0
Na2CO3.1  1.0111 moH0
[NaCl 38.197 mak0
NaF - Aq 1.2906 mory
[NaF 0.2626 mov0
NaF Na2St 3.16E-09 morg
NaHF2 7.26E-03 ma'0
NaOM  8.05E408 mar0
(N#OH. 1H2 84322 ma0
[NaNOJ - A 17 412 mar

Total Aqueous  Vapor

9 mobkg H2( mal
H2O 96017  62.742
NaCl 80.63 1.0974
NsNO3 3268 038449
[NaOH 11063 27658
HCI 10084 27658
Elomont Baiance

Total Aquecus  Vapor

mal mal mol
Cled) o 0
cu-1) 0 38002
F(-1) 0 0
H(s 1} ° 111.02
K(+ 1) 0 ]
M5} 0 03845
[NA(e1) 0 41878
0(-2) 0 56662
S(+8) 0 0
| Species Activity Coofficknts
H20 0.84702 Activity
HCO3-1  0.42285 Act-Coel
HS04-1  0.82027 Acl-Coel
j0O2-Aq 21396 Act-Coel
CO3.2  0.042638 Act-Coel
(=X 0.62027 Act-Coet
Na2F ¢ 1 0 45468 Act-Cos!
P-4 0.60073 Act-Coot
(HF)2-Aq 2 1409 ActCool
HOI - Aq 2.1409 A-Conl
HF2-1 0.82027 Act-Cool
HF - Aq 2.3681 Acl-Coel
Het 1.6826 Act-Coel
OH-1 12902 Act-Col
[NO3-1 0.67688 Act-Cool
[HNO3 - Ag 2.8844 Act-Coel
KHSO4 - 2 21400 Act-Cool
KCi - Aq 2 1409 Act-Coat
Kot 051497 Act-Coel
KSO4-1  0.45458 Act-Coet
NaHCO3 2.1408 Act-Cool
[NaCO3-1  0.82027 Act-Cosel
NaF - Aq  2.1409 Acl-Coel
Ne- t 0.78457 Act-Cost
NaNO3- A 0 48157 Act-Cosl
NaGO4-1  3.4776 Act-Coet
S042 0040713 Aci-Coel
SO3-Aq 21408 Act-Conl
HOSO4 - A 2.1409 Acl-Cosl
H20 - Vap 1 Fug-Coet
CO2 - Vap 1 Fug-Coot
(P2 - vy 1 Fug-Coal
HC1 - vap 1 Fug-Cool
HF - Vap 1 Fug-Cosl
HNO3 - Vs 1 Fug-Coel
503 - vap 1 Fug-Cool
H2S04 - V V Fug-Coat
[Spocies K(eq)-Vaiues
Hz0 1.01E- 14 makQ
H20 - Vap  31.857 mok0
HCO3-4  4.70E-11 mo0
HS04-1 0010615 mor0
CO2- Aq  4.54E-07 mor0
CO2- vap  0.03392 mo0
Na2Fe1 92.494 mo0
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Moleular Output (Apparent Specios)

Specion Activity Coalficients

H20 0 74653 Actraty
HCO3-1  0.37113 Act-Cool
HSO4- 1 1.047 Act-Cosl
CO2-Aq  3.3766 Act-Cool
CO3-2 0030963 Act-Coot
-1 1.047 Act-Coel
Na2Fs{ 042684 Act-Coot
F-1 0.64887 Act-Coel
(HF)2- Aq  3.3788 Act-Coal
HCH - 2.3788 Act-Cool
HF2-1 1.047 Act-Coet
HF - Aq 3.9414 Agt-Coat
Ho 1 3.6762 Act-Coot
ot+1 20856 Act-Cool
[NOS- 1 0 78443 Act-Cool
[HNO3 - Ac  5.4212 Act-Cool
KHSO4 -4 2.3788 Act-Coel
KCi - Aq 3.3768 Act-Coat
Kot 0.80081 Act-Coot
KSO4-+  0.42884 Acl-Cool
[NaHCO3 - 3.3788 Act-Coal
NaCO3- 1 1.047 Aci-Cool
NaF - Aq 33768 Act-Coel
Nas { 0.9131 Act-Coal
NaNO3 - A 0.41945 AGt-Cost
NaSO4. | 18.486 Act-Coel
SO4-2  0.020069 Act-Conl
S03-Aq  3.3788 Acl-Coel
H2504-A  2.3788 Act-Coet
H20 - Vap 1 Fug-Coel
CO2 - vap 1 Fug-Coel
(HF)2 - Viy 1 Fug-Cosl
M1 - Vap 1 Fug-Coel
HF - Vap 1 Fug-Cool
HNO3 - Va 1 Fug-Cout
503 - vap 1 Fug-Coot
H2504 - v 1 Fug-Coot
Specios K(oq)-Vakies

H20 1.01E-14 mo0
H20 - vap  31.857 mo¥0)
HCO3-1  4.70E-11 mo¥0
HSO4-1  0.010815 mov0
CO2-Aq  4.54E-07 mot'0
CO2-Vap 003392 ma0
Na2F ¢ 1 92.494 morQ

K2SO4. KN 9 20E-06 moH0
2Na2S04.t 3A4E-03 mot'0

(HF)2-Aq 51387 mor0
(HP2. Va 19124 morO
HCt-Aq 1 69E+06 mok0
HCI- Vap 092796 mor0
HF2:1 4.1247 motQ
HF -Aq 617604 moH0
HF - Vap 19019 mo0
HNO3 - Aq  20.085 morQ
HNOD . Va 1.40E 406 mor0
KHCO3 18452 mor0
KHSO4 -2 £1.933 mob0
KHSO4 3.3683 mok0
K2C03 54473 mob0
K2CO3 1€ 859.88 mok0
KC1- aq 120.41 mok0
Kot 7.5444 mo0
KF 7261.8 Mok
KF.2H20  306.96 mob0
KF4H20  63.718 mob0
KOH 4.83E+10 mov0
KOM2HX 15726 morO
KOH.IHX 17545 mor0
KNO3 0.78972 mor0
K2S04  0.011589 movO
KSO41  0.13226 mobQ
K2SO4.1H 0.010077 mob0
INaHCOS 2,389 mo0
[NaHCO3  0.40374 mor0
NaHSO4 356,65 mor0
Na2003  7.3006 mok0
Na2CO3.1 0.41036 moV0
Na2CO37  0.22354 mah0
NaCO3-1  0.28348 mo0
(Na2CO3. 1 1.0111 mo0
[NaCt 38.197 mok0
NaF-Aq 12008 morO
NaF 0.2625 mok0
NoF Na2S¢ 3.16E-03 mor0
NaHFZ  7.26E-03 mov0
N:OH  B.0GE+08 mok0

et 234E-12 128E-13
HNO3 122€08 3BTE-10
CH1 10796 60912 [/
] 167E-08 3.426-08
OH-1 289E-07 3.16E-08
NOG-1 14508 046797
Nast 765397 65662 F

Total Aqueous  Vapor
9 makkg HX mol
H20 460.71 51.035
NaC) 9168 1.6181
NaNC3 3268 0.76869
(NaOH 89456 44731
HO 01548  4.4731
Element Balanco
Totsl Aquecus  Vapor
mo! mot maot
Cles) 0 0
cu-1 o 80012
F-1) 4 4
H(s 1) o 1102
K(s 1) [ 0
N(e5) o 076899
INA(e 1) 0 68602
o(-2) 0 §7816
5(+6) [ 0

ocoooo ooo0o0o00o

coooococooo

Solid

0 9
0 o
° o
° o
0 o
o o
0 o
2nd Uquid
mal wa
0 o
0.76967 o
[ o
o o
o o
2nd Uaguid
mot wa
° o
0 76967 o
0 o
0 o
0 o
° o
0 75967 o
° o
4 o

[HNO3. 1.16E-08 3.69E-10
CH1 1.65 0.093063
He 1 6.31E-08 126E-07
OH-1 107E-08 1.26E-07
NO3- 1 21479 00154
Nae 1 22372 0.19462

[Molecular Output (Apparent Specios)

K2SO4.KN 9.29E-05 mor0
2Na2SO4 | 3.44E-09 mai'0

(HF)2-Aq 51367 moY0
(HF)2- Ve, 19124 mok0
HCI-Aq 1 69E+06 mor0
HCI- Vap  0.92796 mok0
HF2-1 41247 mok0
HF -Ag  8.17E-04 mak0
HF - Vap 19019 mo0
HNO3-Aa 20085 mok0
[HNO3 - Ve § 40405 mob0
KHCO3 1 8452 mok0
KHSO4 -# 51933 o0
KHSO4 33683 mok0
K2c03 54473 mokO
K2C02.1  858.86 mo0
KCI- Ag 120.41 mak0
ket 7.5444 mok0
KF 7251.8 mok0
KF2H20  396.96 mok0
KF.4H20  €3.719 mok0
KOH 4.83E+10 mor0
KOH.2HZC  1572.6 mok0
KOH.1H2C 17545 mo0
KNO3 078972 mo0
K2504  0.011B89 mok0
Ksoa1 013228 mo0
K2S04.1H 0.010377 moi'0
NaHCO3 2.389 mor0
NaHCO3 040874 mo0
NaHSO4  366.85 mor0
NezCO3 73006 mob0
[Na2CO3 1 0.11038 mob0
[Na2CO3.7 022364 mo/0
NaCO3-1  0.28348 mob0
Na2CO3.1 10111 mok0
NaCi 38 197 mar0
NeF -Aq 12006 mo0
NaF 02626 mok0
[NaF Na2St 3.16E-03 mak0
NaHF2  7.28E-03 mob0
NaOH  B.05E+08 mob0

NaNO3 - A 17.412 ma0

Totl Aquecus  Vapor

g movkg HX maol
H20 498.63 £5.378
NaNO3 27749 0.085296
[NaOH 2699 0.12096
HCH 1.6969 0.093062
HNO3 1.1618 0.036875
Blomaont Balance

Total Aquecus  Vapor

mal mal mol
[Cle4) 0 0
cu-1) 0 0083083
F(-1) o o
s 1] o 1o
K(s 1) o 0
[N{+5) 0 090217
[NAGs 1) 0 019525
or-2) 0 56815
S(+6) 0 o
Species Activity Coefficiants.
H20 0.99354 Acthity
HCO3-1 0 71569 Act-Cool
HSO4-1 0.737 Act-Coof
CO2 - Aq 10258 Act-Cool
jCO3-2 0.25524 Aci-Coed
[CL1 0.737 Act-Coet
Na2F e 1 0.69741 Act-Coel
F-1 07218 Act-Cosl
(HF)2-Aq 10258 Act-Cosl
HCI - Aq 1.0258 Act-Coel
HF2-t 0.737 Aci-Cool
HF - Aq 1.0807 Act-Coat
e 1 0.84329 Act-Cool
JOH-1 0.76006 Act-Conl
NO3-1 0.72716 Act-Cool
HNO3 - Ag 1.0632 Act-Cool
KHSO4 - # 1.0268 Act-Coel
KCi - Aq 1.0268 Act-Cosl
K+ 0.69315 Act-Coel
KSO4-1 0.69741 Act-Coel
NAHCO3 - 1.0268 Act-Coel
NaCQ3-1 0.737 Act-Coel
NaF - Aq 1.0268 Aci-Cool
Nas | 0.73167 Act-Coet
NaNQ3 - A 0.96242 Act-Coat
NaSO4-1 0.72642 Act-Coel
S04-2 027539 Act-Cosl
8O3 - Aq 10258 Act-Cool
H2504-A  1.0268 Act-Coet
H20 - Vap 1 Fug-Cool
CO2 - Vap 1 Fugr-Cost
(HF)2 - Vay 1 Fug-Cost
HCH - vap 1 Fug-Conl
HF - vap 1 Fug-Coel
HNOS - Vo 1 Fug-Coel
503 - vap 1 Fug-Coet
H2S04 - V 1 Fug-Coel
Spocien K{oq) Vaksos
H20 1.01E-14 moQ
H20 - Vap 31.867 ma0
HCOS-1 4.70E-11 ma#0
HSO4-1 0.010615 ma"0
[CO2-Aq  4.54E-07 ma¥0
[CO2- Vap 003392 ma'0
Na2F » 92494 MmO

ooococoo

’ oooooig

cococococoocoo

cocococoo

wa

ocoocoo

wa

coocoooooco

[-E-X-N-X-X"1

2CO00000Q

HNO3 416E-11 1.32E-12
=3l 1.65 0.003063
Hel 2.26E-10 4.49E-10
OH-1 298E-04 3.50E-05
[NO3-1 31470  0.10154
[Nas | 22376 019466

[Maoleoular Output (Apparent Specios)

Tolai Aquecus  Vapor

9 mobig HX mol
H20 49883 65378
NaNO3 27739 0066272
NaOH 26001 0.13002
HCI 16968 0.083082
HNO3 11625 0036698
Elomont Balance

Total Aquecus  Vapor

mol mal mal
Cied) o 0
Ve 0 0083083
F(-1) [ 0
(e 1) o 1162
K(s1) [ 0
N(+5) 0 010217
NA( 1) 0 0.19620
0¢-2) 0 56815
S(+6) o [
Specias Actiity Costholents:
H20 0.99354 Activity
HCO3-1 071558 Aci-Cosl
HSO4-1 073699 Act-Cool
[CO2 - Aq 1.0258 Act-Coel
cos-2 028522 Act-Conl
=5 0.73699 Act-Col
Na2F ¢t 0.6974 Act-Cool
o1 0.72178 Act-Cool
(HF)2 - Aq 10268 Acl-Coel
HCL - Aq 1.0268 Act-Coet
HF2-1 073699 Act-Coel
HF - Aq 1.0807 Aci-Coel
Het 0.84327 Act-Coel
OH-1 0.76084 Act-Coul
NO3-1 072714 Aci-Coel
HNO3 - Ag 10532 Act-Coel
KHSO4 - # 10268 Act-Coot
KCl - Aq 1.0268 Act-Coel
Kot 0.85314 Act-Cost
KSO4- 1 0.8974 Act-Cool
NaHCO3 - 1.0268 Act-Coel
NaCO31 073699 Act-Cool
NaF - Aq 1.0268 Aci-Coof
Na+1 073166 Act-Cool
NaNO3 - A 0.96242 Act-Coal
NsSO4-1  0.7264 Act-Coal
S04-2 0.27637 Act-Coat
503 - Aq 10268 Aoct-Cool
H2SO4 - A 10268 Act-Cosl
H20 - Vap 1 Fug-Cool
coz - vap 1 Fug-Goet
(P2 - vay 1 Fug-Coet
HC! - Vap 1 Fug-Cool
HF - Vap 1 Fug-Cost
HNO3 - Va 1 Fug-Cool
503 - vap 1 Fug-Cool
H2804 - V 1 Fug-Cool
[Specios K(eq)-Vaues
H20 1.61E- 14 moh0
H20 - Vap  31.857 mov0
HCO3-1  4.70E-11 movo
HSO4-1  0.010516 mor0
[002-Aq  4.54E-07 mo0
CO2-vap  0.03392 mot0
Na2F s+ 1 $2.484 moV0
K2504.KN 9.20E-05 ma0
2NA2SO4.| 3.44E-03 Mo
(HF2-Aq 51307 mor0
(HP)2- v, 19124 mor0
HCI-AQ  1.69E+08 mak0
HCI-Vap 092786 mok0
HF2- 1 4.1247 mok0
HF-Aq 6 17E-04 mo0
HF - Vap 19019 mo0
HNO3 - A 20.085 mal0
[HNOS - Va3 1.40E406 mok0
KHCO3 1.8462 mot'0
KHSO4 -4 51.933 mok0
KHSO4 93683 mo0
K2C03 64473 mor0
K2CO3.14 859 86 mor0
KC1 - Aq 12041 Mok
el 7.5444 mol0
KF 7251.8 mo0
KF2H20 99596 moi0
KF.4H20 63719 mo0
KOH 4.83E+10 morQ
KOH.2H2C 15728 mok0
KOH.1H2C 17546 mar0
KNOS 0.76972 maot0
K2504  0.011569 mor0
KSO4-1  0.13228 moi0
K2804.1H 0.610377 mob0
[NaHCO3 2,389 o0
NsHCO3 040374 ma0
(NaHS04 366,65 morO
Na2CO3 7.3005 mo0
Na2CO3 # 0 11036 ma"0
Na2CO37  0.22354 mai0
NaCO3-1  0.26348 mor0
Na2CO3.3 10111 mon0
[NaCt 38,187 mo0
NoF - Aq 12908 mok0
(NaF 0.2026
NaF Na2S( 3.16E-03 mo0
NaHFZ  7.28E-03 mor0
NaOH  8.05E408 mor0
NAOH 1H2 64322 mok0
NaNO3-A 17 412 mor0

coooo cococooo

ocoococooooo
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503 - Aq 7728 mok0
SO3- Vap 164E+09 mok0
H2804 - A 2.57E+10 mal'0
H2SO4 - V 3.86E408 mor0

NaZSO4N  162.44 mo¥O
Na2504 1 0.046844 mo0
NaSO4-1  0.12000 mol0
SO3 - Aq 7726 mal"0
SO3 - Vap 1.84E+09 mok0
H2S04 - A 2 67E+10 moV0
H2504 - V 3.86€+06 ma0

H2S04 - A 2.57E+10 mov0
H2S04 - V 3.86E406 ma'Q

NaNO3 28.746 mal’G NaNO3 - A 17.412 moi0 NaNO3 28.748 mo0 NaNO3 28.748 mo0
Na2S04 0.44942 mol'0 NaNO3 28 748 ma0 Na2SO4 0.44842 mo0 Na2S0O4 0.44942 mol0
Na2SO4 1.90E-07 mol0 Na2504 044942 mot0 Na2SO4 1.80E-07 mok0 Na2SO4 1.90E-07 mo¥0
Na2SO4N 162 44 mol'0 Na2SO4  1.90€-07 moi0 Na2SO4N  162.44 mob0 Na2SO4N  162.44 moi0

503 - Vap 184E+00 more
H2504 - A 257E410 mok0
H2504 - ¥ 3.86E+05 marQ

Species Mobilibes Species Mobiities Species Mobilities
Speciea Mobikitiee
ot CH1 3.64E-04 m2/ohm-mol CH1 6.29E-04 m2/ohm-mal CH1 8.29E-04 m2/chm-mol
o Het 1.67E-03 m2/chm-mol Ch1 2.85E-04 m2/ohm-mal H+1 288E-03 m2/ohm-mal H+1 2.88E-03 m2/chm-mol
o [OH-1 9.39E-04 mZ/ohm-mol He1 1.31E-03 m2/chm-mal OH-1 1 82E-03 m2/ohm-mal [OH-1 1.62E-08 m2/chm-mol
o INOS-1 3.40E-04 m2/chm-mol [OH-1 7 35E-04 m2/chm-mal INO3-1 5.88E-04 m2/ohm-mol INO3-1 5.88E-04 m2/chm-mot
o Na+1 2.39€-04 m2/chm-mol NO3-1 2.87E-04 m2chm-mol Na+1 4.12€-04 m2/oher-mol Na+1 4.12€-04 m2/ohm-mot
Na+1 1.87E-04 mZ/ohm-mol
[Species Selt Diffusivities Species Selt Diffueivities [Species Seif Diffuaivitos
Spocios Self Diffusivities.
H20 167E-00 m2/s H20 2.28E-00 m2's H20 2.28E-08 m2's
[HCO3-1 8.06E-10 m2/s H2O 1.17€-08 m2s HCO3-1 1 13E-00 m2/n HCOS3-1 1 13E-00 m2/s
HSO4-1 9.08E-10 m2/s HCO3-1 568E-10 m2/s HSO4-1 1.30E-00 m2/a HSO4-1 1.30E-09 m2/t

Coz-Aq  1.40E-08 m2s
Cos2  e71E-10 m¥s

KHSO4 -4 1 0BE-09 m2/s
KCI-Aq  1.23E-08 m2s
Ks 1 1.91E-00 m2/s
KSO4-1  6.82E-10 m2s
NeHCOS - 7.07E-10 m2/s
NaCO3-1  5.99E-10 mds
Naf -Aq  7.81E-10 m2rs
Nast 9.90E-10 m2/s
NaNO3 - A B.56E-10 m2/s
[NaSO4-1  6.28E-10 mare
SO42  712E-10 m2s
S03-Aq  7.68E-11 m2s
H2SO4- A 751E-10 m2s

HSO4-1 6.25E-10 m2fs
[CO2-Aq 9.97E-10 m2is

HNOS - Aq 9.38E-10 m2/s
KHSO4 - A 7.26E-10 m2/s
KCi-Aq  S.07E-10 m2e
Ket 9 36E-10 me
KSO4-1 467E-10 m2/s
NaHCOS - 491E-10 ms
NaCO3-1 4 16E-10 m2/a
NaF-Aq  6.96E-10 me
Nast 681E-10 mfa
NaNO3- A 5.90E-10 m2/a
NaSO4-1  4.31E-10 ms
504-2 4.86E-10 m2s
SO3-Aq  5.28E-11 m2s
H2S04 - A 5.13E-10 m2s

coz-Aq  1.90E-00 ms
|CO3-2 9.44E-10 m2/s

KHSO4 - A 1.48E-00 m2/a
KCl- Aq 1 57E-09 m2/s

[NaSQ4-1  8.94E-10 m2/n
S0C4-2 102E-00 m2/a
SO3-Aq 1 07E-10 m2/a
H2S04 - A 1 08E-09 m2/n

C1 1.34E-00 m2fs cos2  4esE-10m2s k-1 1.91E-00 m2e 1 1.81E-00 m2s
Na2F+1  106E-08 m2's [X) 9.36E-10 m2/a Na2Fst1 1 S1E-00 m2/a Na2F+i  1.51E-00 m2

F-1 1.00€-00 m2/s NazF+!  7.39E-10 m2/s F-1 1.39€-09 m2e F-t 1 39€-00 m2/s
(HF)2-Ag 8.2BE-10 m2's F-1 7 17E-10 m2/e (HF)2- Aq 1 15E-00 m2/e (HF)2- Aq 1.16E-09 m2/s
HCI-Aq  1.45E-00 m2's (HF)2- Aq 6.74E-10 m2/s HCI-Aq  201E-09 m2/s - 201E-00 m/s
HF2-1 1.32E-09 m2/s HCI-AqQ  1.01E-08 m2ls HF2-1 1.88E.00 m2's HF2-1 1.88E-00 m2's
HF . Aq  9.12E-t1 m2/s HF2-1 9.22E-10 m2/a HF-Aq  126E-10 m2/s HF-AQ  128E-10 m2s
Ha1 5.68E-08 m2/a HF-Aq  B35E-11 m2/s Het 8.32E-00 m2/e Het 8.32E-00 m2s
ot 1 330600 mfe Het 4 17E-08 ms OH-{ 4 TBE-08 ms on- 478E-00 ms
NOS-1 1 26E-00 m2/s OH-1 237E-00 m2ls NO3-1 179E-00 m2/a NOS-1 1.796-00 m2e
HNO3 - Aq 1.35E-09 m2/s NOZ1 BTBE-10 m2s HNOS - Ag 1 88E-09 m2s HNOS - Aq 1 88E-00 m




[Calculation Summary |Cocuiation Summary
SinglePoint_NaOH_850C Caksiation for Work1 SinglePoint1 Caloulation for Work1
(Autornatic Chemiatry Modet [Automatic Chematry Model
Databanks. Databanks:
Public Public
[Unit Set: Default Unit Set: Detautt
Isathermal Calculation lacthermat Calculation
Temperatu 9 C Tomporaty ®sC
Pressure 1 atm Pressure 1 atm
Stream Infiows Stream infiows
(Water 500 g (Water 1000 g
[Sodium ohi 27n2¢ [Sodumohl 5427 g
Potaseium og Potsssium 64729
Sodummitt 43429 Sodumnit 8750 ¢
[Sodium sul og [Sodium sl 20.691 g
[Sodwm bic og | Sodium bic og
[Sodium fiu og Sodumfis  3113g
[Sodium hye 7.006-04 g [ Sodium by og
Speciation Summary Speciation Summary
Total number of species: 113 [ Total number of species: 113
Sokid Second  |User Related  Aqueous Vapor  Sokd Second  |User Relaled  Aquecus Vapor  Soiid Second
Species  Liqud Spefinfiows  Inflows  Species  Species  Species  Liquid Spefinflows  inflows  Species  Species  Species  Liquid Spef
K2504KNaSO4  |H20 coz2 H20 H20 - Vap K2504 KNaSO4  |H20 coz H2O H20 - Vap K2804.KNaSO4
2Na2S04.Na2CO3 | NaCl H2COS  HCOS-1  CO2- Vap 2Na2SO4.Na2CO3  [NeCl HXCO3  HCOS1  CO2- Vap 2Na2SO4 Na2CO3
KHCO3 KCI K2S04 KNHSO4-1  (HF)2 - Vay KHCOS KC) K2504 KNHSO4-1  (HF)2 - V& KHCO3
KHSO4 NaNO3  2Na2804CO2- Aq HCI- Vap KHSO4 NaNOS  2Na2S04.1C02-Aq HCI- Vap KHSO4
K2c03 Na2SO4 (HF)2  COS-2 HF-Vap K2CO3 (HF)2  CO32  HF-Vap K2CO3
K2C03.1 5H20 NaHCO3 %) HNOS - Va K2C03. 1 5H20 NaHCOS  HCI =3} HNOS - Va K2CO3.1.6H20
KCI NaF HF Na2F+1  SO3 - Vap KCI NaF HF Na2F+1  SO8 - Vap KCI
KF NaOH  (HF)8  F-1 H2804 - VKF NaOH (MR F-1 H2804 - VKF
KF 2H20 HNO3  (HF)2-Aq KF.2H20 HNO3  (HF)2-Aq KF 2H20
KF 4H20 KHCO3  HCI-Aq KF.4H20 KHCO3  HCI- Ag KF 4H20
KOH KHSO4  HF2-t KOH KHSO4  HF2- KOH
KOH.2H20 K2COS  HF-Ag KOH.2H20 K203 HF- KOH.2H20
KOH 1H20 K2CO03.1.6 He KOH.1H20 K2C03.1 EHe1 KOH.1H20
KNO3 KF OH-1 KNO3 KF OH-1 KNO3
K2804 KF.2H20 NO3-t K2804 KF.2H20 NO3-1 K2S04
K2504.1H20 KF 4420 HNO3- Aq K2S04.1H20 KF.4H20 HNOS - Aq K2804 1H20
NaHCO3 KOH KHSO04 - NaHCO3 KOH KHSO4 - Aq NaHCO3
NaHSO4 KOH.2HXC KCI - Aq NaHSO4 KOH.2H2C KCI - Aq NaHSO4
Na2cO3 KOH.1H2C Ke1 Na2CO3 KOH.1H2C K+1 Na2cO3
Na2COS$ 10H20 KNO3  KSO4-1 Na2CO8.10H20 KNO3  KSO4-1 Na2C03.10H20
Na2CO3 7TH20 K2804  NaHCO3-Aq Na2CO3 7TH20 K2S04  NaHCO3- Aq Na2CO3 7H20
Na2CO3 1H20 K2504.1H NaCO3-1 Na2C03 1H20 K2S04.1H NaCO3-1 Na2CO3.1H20
NaCl NaHSO4 NaF - Ag NaCl NaHSO4  Naf - Aq NaCl
NaF Na2CO3  Nast NaF Na2CO3  Nast NaF
NaF Na2S04 Na2COS3.1/NaNO3 - Aq NaF Na2SO4 Na2CO3. 1NaNO3 - Aq NaF NazSO4
NaHF2 Na2CO3.7 NaSO4-t NaHF2 Na2CO3.7 NaSO4-1 NaHF2
NeOH NazCOS3.1 504-2 NaOH Na2CO3.1 $04-2 NaOH
NaOH. tH20 NaF Na25tSO3 - Aq NaOH 1H20 NaF Ne281 503 - Aq NeOH.1H20
NaNO3 NaHF2  H2S04- Ag NaNO3 NaHFZ  H2S04-Aq NaNO3
Na2804 NaOH. 1 Na2SO4 NaOH.1H20 Na2SO4
Na2S04 Na2S04 Na2SO4 Na2S04 Na2S04
Na2SO4. NaHSO4 Na2304.NaHS04 Na2S04 NaHSO4 Na2S04.NaHSO4 NazS04 NaHSO4
Na2S04.10H20 Na2S04 10H20 Na2504.10H20 Na2S04.10H20 Na2S04.10H20
$03 503
H2S04 H2804
Stream Parameters Stroam Parametsra
Stream Am  507.08 g Stream Am 10445 g
Tempentu 9 °C Temperatu %°C
Pressure 1 atm Pressure 1 atm
pH 77281 pH [pH 78273 pH
lonic Stren 0.19311 mobkg H20 lonic Stren 065813 movkg H20
Osmotic PI 10.300 atm Osmotic P 24.034 atm
WalerActiy  0.98364 Acthity [Wateractv 098266 Activity
Eleotrical C 0.048038 1/ohm [Electrical ¢ 0.046321 t/ohm
Electricai ¢ 256.98 cm/ohm-maol Eiectrical C  93.43 cm2/ohm-mol
Visooaity, ¢ 0,0437 cP Viecosity, ¢  0.97281 cP
Viecosily, 1 10246 oP/cP H20 Viecoetty, r  1.0822 cPicP H20
Sohd 2nd Liquid Total Aquecus Vapor  Sokd 2nd Liquid| Tota) Aquecus Vapor  Solid 2nd Lk
ym omi - omi o/ml oml ofmi - om ol om g/mi
0 ofDenstty - 0.5708 ° [ OfDensity - 10304 [ o
Sokd 2nd Liquid Total Aquecus Vapor  Sokd 2nd Liquid! Total Aqueous Vapor  Solid 2nd Liquid
cal oal ca cal cal cal cal cal cal cal oal oal
[ -1.87E406 -1.87E406 [ [ OfEnthaipy  -3.88E+06 -3.83E+06 0 0 of
[Total and Phase Flowa {Amounts) [ Total and Phasa Fiows (Amounis)
Sokd 2nd Liquid Total Aquecus Vapor  Solid 2nd Liquid Total Aquecus Vapor  Sokd 2nd Liquid
mol mal mol mal mol mol mol mol mol mol
° ofmale 7948 27948 [ 0 ofMale 56586 56586 ° 0 o
Sokd 2nd Liquid Total Aquecus Vepor  Sohid 2nd Liguid Totsl Aqueous Vapor  Sokd 2nd Liquid
] s 9 9 ] 9 ] [ [ 9 9
0 OMass 50706  §07.08 [ 0 OfMass 10445 10445 0 [ o
Sold 2nd Liquid Total Aquecus Vapor  Solid 2nd Liqud Totsl Aqueous Vapor  Sokd 2nd Liquid
L L L L L L L L L L L L
0 OlVoume 052231 052291 [ 0 ©of voume 10136 10136 0 0 o
Scaling Tendencies Scating Tendencies
sclids withi Temperabure Range sclide withi Temperature Range
Inaide range [Sodium ohi 2.47€-04 0 350.00 °C inide range [Sodium fiu 0.049976 0100.00 °C inside range
inside range [Sodium niti 1.66E-04 0300.00°C inaide range [Sodium sul 0.023022 0 32.400 °C inxde range
inside range [Sodism fs 5.34E-03 20 40.000 °C inawde range
Polassum  3.83E-03 0 110.00 °C wnside range
[Species Output (True Species) Sodium sut 2.86E-03 19 241.00°C inside range
248603 $7 292,00 °C iaide range
Total Aqueaus Vapor  Sokd 2nd L chi 1.08£-03 0 350.00 °C maide range
Sokd 2nd Liquid 9 movig H2C mol mol wa 781E-04 0 200.00 °C inside range
mol wa H2O 500 56.508 0 [ OfSodium nitr 7 04E-04 0300.00 °C inside range
[ OINaNO3 0002548 2.18E-03 0 0 ium  4.78E-06 177 40.200 °C iaide range
0 ofHe G44E-13 53E-14 0 [ OfSodium hyn  4.34E-07 data vaid tiineide range
o OHNO3  9T7E08 3.10E-10 ° o ium  2.64E-10 data valid 4 inside range

SCW1a
[Calculation Summary [Calculation Summary
SinglePoinl_NaOH Calculation for Work1 [SinglePoint_NaOH_96 Caloulation for Workt
Automatic Chemistry Mode! Automatic Chermistry Model
Databanks, Databanks
Public
Unit Set: Detaut Unit Set Defautt
Isothermal Calculation |sothermal Calculation
Temperal 2%°C Temperatu 9 °C
Preesure 1 atm Proesure 1 atm
[Stream Inflows [Stream Inflows
water 1000 g Waler 1000 g
Sodumchl 5427 g Sodumoht 6427 ¢
Polnssivm 64729 Potassium 6472 g
[Sodium nit 8758 g |Sodium nite 8750 g
Sodium sl 20891 g Sodium st 20691 g
[ Sodium bic og [Sodium bic og
Sodium e 3113 g Sodium e 3113 g
[Sodum by 3.00E-03 g [Sodium hye 3.006-03 g
Speciation Sumemary Speciaion Summary
[Total number of species 113 Total number of species: 113
User Relaled  Aquecus Vapor  Solid Second | User Related  Aquecus Vapor  Soild
infiows  Inflows ~ Species  Speciea  Speciee  Liquid Spefinfiows  Inflows  Species  Speciee  Species
H20 coz H20 H20 - Vap K2504.KNaSO4 H2O <oz H20 H20 - Vap K2SO4.KN.
[NaCl H2CO3 HCOS-1 CO2 - Vap 2Na2S04.Na2CO3  |NaCl H2C03  HCO3-1 CO2- Vap 2Na2504.}
KCI K2S04 KNHSO4-1  (HF)2 - Vai KHCO3 KC) K2SO4KNHSO41  (HF)2 - Vay KHCO3
NaNO3  2Na2S04./CO2- Aq HCL- Vap KHSO4 NaNO3  2Na2S04.1CO2-Aq HCI- Vap KHSO4
Na2S04 (HF)2 CO3-2 HF-vVap K2CO3 Ns2SO4 (HF)2  CO32 HF-Vap K2CO3
[NaHCO3 HCI CH HNOS - Vs K2C03.1.5H20 NaHCO3 HCI Ckt HNO3 - VaK2C03.1.5
NaF HF Na2Fs1  SO3- Vap KCI NaF HF Na2f+t  SO3 - Vap KCI
NaOH  (HF)6  F-1 H2504 - VKF NeOH  (HF)6  F-t H2504 - VKF
HNOS  (HF)2- Aq KF.2H20 HNO3  (HF)2-Aq KF.2H20
KHCO3 HCI-Aq KF 4H20 KHCO3 HCI- Ag KF.4H20
KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH
K2CO3 HF-Aq KOH.2H20 K2C03 HF-Aq KOH.2H2O
K2C03.1 EH+1 KOH.1H20 K2CO3 t.£H+1 KOH 1H20
KF OH-1 KNO3 KF OH-1 KNO3
KF 2H20 NO3-1 K2S04 KF.2H20 NO3-1 K2S04
KF 4H20 HNO3- Aq K2804.1H20 KF 4H20 HNO3 - Aq K2S04.1H;
KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - NaHCO3
KOH.2H2C KCI - Aq NaHSO4 KOH.2H2C KCI - Aq NaHSO4
KOH tH2C K41 Na2CO3 KOH.1H2C K41 Na2CO3
KNO3 KSO4-1 Na2CQO3.10H20 KNO3 KSO4-1 Na2CO3.1(
K2S04  NaHCO3- Aq Na2CO3.7H20 K2504  NaHCOS3-Aq Na2CO3 7t
K2S04.1H NaCO3-1 Na2CO3 1H20 K2504 1H NaCO3-1 Na2CO3 1t
NaHSO4 NaF - Aq NaCt NaHSO4 NaF - Aq NaC)
Na2CO3 Na+i NaF Na2CO3  Na+1 NaF
Na2CO3.1NaNO3 - Ag NaF.Na2S04 NazCO3 1'NaNO3 - Aq NaF Na2S¢
Na2COS3 7 NaSO4-1 NaHF2 Na2CO3.7 NaSO4-1 NaHF2
Na2C03.1 504-2 NaOH Na2CO3 1 S04-2 NaOH
NaF.Na25(S03 - Aq NaOH 1H20 NaF Na2StS03 - Aq NaOH.1H2:
NaHF2  H2S04 - Aq NaNO3 NaHfF2  H2S04- Aq NaNQ3
NaOH.1H20 Na2SO4 NaOH.1 Na2SO4
Na2SO4 Na2SO4 Na2SO4
Na2S04.NaHSO4 Na2S04.NaHSO4 Na2SO4.NaHSO4 Na2SO4. N
Na2S0O4 10H20 Na2S04. 10H20 Na2S04 10H20 Na2504.1C
SOs SO3
HZSO04 H2S04
[Stream Parametors Stroam Parameters
Stream Am ~ 1044.5 g Stroam Am 10445 ¢
Tempocatu 2 °C | Tempecatu 9 °C
Pressure 1 am Presoure 1 atm
9.7303 0.0143 pH
lorwc Stren 0.85919 molkg H20 fonic Stren 0 71661 malkg H20 SCW13, %
[Osmobc P1 - 24.038 atm [Osmotic 1 28 723 atm
(WalerActv  0.98266 Activity (WaterActiv  0.98248 Activity
Eleotrical C  0.04632 1/chm Electrical ¢ 0.12244 1/ohm
Elecirical ¢~ 93.414 cm2/ohm-mal Eloctncal C  256.37 cm2/chm-mal
Viacosity, ¢ 0.87282 cP Viecoeily, ¢ 0.34042 cP
Viscosity, r 10022 cPicP H20 ity, 1 1.1458 cP/cP H20
Total Aqueous Vapor  Sokd 2nd Liquid| Total Aquecus Vapor  Sold
- oml o/mi gml omi - g/ml om om
Density -~ 1.0304 0 0 OfDensity - 0.99248 o o
Tolal Aquoous  Vapor  Sokd 2nd Liqusd Total Aquecus Vapor  Sold
cal cal cal cal cal cal
Enthalpy  -3.88E406 -3.88E+06 [ 0 OfEnthalpy  -3.81E+06 -3.81E406 o o
Total and Phase Flows (Amounts) [Touat and Phase Flows (Amounts)
Tolsl Aqueous  Vapor Sokd 2nd Liquid Total Aqueous  Vapor Sold
maol mal mol mal mol mol mol mol mal
[Mdle 56.586 568.588 o o OMole 56.613 566813 o 0
Tolal Aquecus Vapor  Sokid 2nd Ligud Total Aquecus Vapor  Sokd
g 9 9 9 9 9 9 9 9
Mass 1044.5 1044.5 [ o 0Mass 10445 1044.5 ] o
Total Aquecus Vapor  Solkd 2nd Liquid| Towl Aquecus Vapor  Sokd
L L L L L L L L L
Volume 10138 10138 0 0 0f Volume 1.0624 1.0624 o o
Scaling Tendencies Scaling Tendencies
ks with) Temperature Range solide withi Temperature Range
[Sodium fu 00499683 0 10000 °C inside range Sodium fis  0.03806 0 100.00 °C  inside range
[Sodium sul 0.023026 0 32.400 °C inside range [Sodkum sul  7.96E-03 19 241.00 °C mnside range
[Sodium Hu 5.34E-03 20 40.000 °C inaide range [Sodium chi 1 13E-03 0 350.00 °C wnside range
Potassiom  3.83E-03 0 110.00 °C inside range Potasaium 7 68E-04 9.7 262,00 °C naide range
[Sodium sul 2 86E-03 19 241.00 °C inside range Potassium 7 SOE-04 © 110,00 °C mnside range
[Potassium 2 48E-03 97 282.00 °C nside range Potassium  3.24E-04 0 200,00 °C insede rang:
[Sodium chi  1.03€-03 0 350.00 °C insude range [Sodium nitt 3.22E-04 030000 °C inside rang:
[Potasaium  7.81E-04 0 200.00 °C inside range Glasenle  5.77E-05 36 15000 °C ineide rang«
[Sodium miti 7.04E-04 0 300.00 °C inmde range Sodium hyn 2 50E-07 data valid ti inaide range
i 4.78E-08 177 40.200 °C inende range [Polaseium  2.80E-10 data vaid tlinerde range
[Sodium hye 5.43E-08 data valid 1l inside range Potasawsm  8.33E-11 33 143.00 °C wwside rang
Potasawim 1 STE-0S. 0 33.000 °C inmde range. [Sodiam bis  8.08E-11 data vekid ti inade range
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CI-1 1.65 0.002083
Hel 1.18E-08 2.35E-08
JOH-1 2.96E-04 3.50E-06
NO3-1 31001 0.089994
[Ne+1 22196 019211

(Molecular Output (Apparent Speciee)

Todl  Aqueous Vapor

9 HX mol
H20 49883 55379
NaNO3 27968 0.0865787
[NaOH 28898 01295
HCI 18963 0.093062
HNO3 11463 0036384
Eloment Balance

Toll  Aqueous Vapor

mal mal mol
C(+4) ° 0
cLe1) © 0083083
F(-1) ° 0
M+ 1) o t1102
K(r1) ° 0
N(+8) o 010217
[NAH) 0 0.19629
0(-2) 0 55815
S(+6) ° [
|Species Activity Costhicients
H20 0.99364 Activdty
HCO3-1  0.69695 Act-Coel
HSO4-1  0.69850 Act-Coef
CO2-Aq  1.0198 Act-Coel
cos-2 0.21654 Act-Coef
-1 0.00850 Act-Coef
Na2Fs!  0.86102 Act-Col
F-1 0.68903 Act-Coel
(HF)2-Aq  1.0257 Act-Cost
HCl- Aq 1.0257 Act-Coet
HF2- 0.89659 Act-Coef
MF - Aq 1.0781 Act-Cosl
Het 0.7964 Act-Coet
oH-+ 0.80682 Act-Coel
NO3-1 0.69877 Act-Cost
HNO3 - Aq  1.0634 Act-Coot
KHSO4-#  1.0257 Act-Cool
KCi- Aq 1.0267 Act-Coet
ket 0.66966 Act-Coel
KSO4-1  0.66102 Act-Cost
NaHCO3 - 1.0267 Act-Cost
NaCO3-1  0.69658 Act-Coot
NaF - A 1.0267 Act-Cool
Na+1 0.69009 Act-Cosf
NaNO3 - A 0.94707 Act-Coet
NaSO4-1  1.6836 Act-Cosl
504-2 0.21941 Aot-Cosl
S03-Aq  1.0267 Act-Cosl
H2SO4-A 10267 Act-Coet
H20 - Vap 1 Fug-Coet
co2 - vap 1 Fug-Coet
(HP2 - vay 1 Fug-Coel
HC) - Vap 4 Fug-Coef
HF - vap 1 Fug-Coet
HNO3 - Vo 1 Fug-Coel
503 - vap 1 Fug-Cosf
H2S04 - V 1 Fug-Coel
| Species Kieq) Values
H20 4.59E-13 mok0
H20 -vap  1.2097 mok0
HCO3-1  8.22E-11 moko
HSO4-1  1.17E-03 mokQ
CO2-Aq  4.31E-07 mo0
CO2- vap 0.011137 mok0
[Na2F+1 34.676 mo0
K2SO4 KN 6.51E-05 mor0
2Na2304.1 1.71E-06 mo0
(HF)2-Aq  4886.1 mokO
(HF12- Vo 499.84 mok0
HCI - Aq 33570 mo0
HCI-Vap  0.12142 mok0
HF2-1 2.1685 mok0
HF-Aq  1.60E-04 mo0
HF-vap  379.89 mok0
HNOS- A 4.002 mob0
HNO3-Va 52044 mob0
KHCO3 7.7419 mok0
KHSO4 -4 15587 mokO
KHSO4 14.087 moko
K2cos 2670 moko
K2COs.1£  2086.7 mo0
KCI- Aq 26.986 mok0
ket 16.588 Mok
KF 54867 mor0
KF2H2O  1732.1 moko
[KF.4H2O  6.89E+09 mobe
KOH 3.85E+08 mol0
KOH.2H2C  7614.8 mok0
KOH.1H2C 23085 mok0
KNO3 3.2319 moko
K2SO4  0.02665 mokQ
KSO4-1  0.087733 mak0
K2S04.1H 0.087860 mor0
NaHCOS - 0.52609 mol'0
NaHCO3  0.86701 mok0
NaHSO4  578.35 mobO
Na2CO3 1.316 mor'0
Na2C03.1  0.20807 mol0
Na2CO3.7  1.3745 mok0
NaCO3-1  0.7632 mok0
Na2CO3.1  0.91286 mok0
NaCI 35,618 mok0
NeF - AqQ 1.197 mok0
NeF 0.31449 a0
NaF.NaZS! 3 18E-03 mor0
NeHF2  0.051038 mor0
NeOH  1.04E+06 mol0
NeOH.1HZ 16297 mok0
NeNC3- A 4.5867 mok0
NaNOS 66.88 mok0

oococoo

cococoo

coooocooco

° ofPotassium  1.96E-11 0.33.000°C inside range
0 OfSodium bis 1 80E-11 data vahd finside range
° OfSodium hyr 3.26€-12 12 60.000 °C inside range
0 OfSodum sul 4 63E-14 082500 °C inside range
0 ofPotassium & 61E-19 daia valid U ineide range
Species Output (True Species)
2nd Liquid| Tol  Aqueous Vapor  Soid  2nd Liqud
wa 9 maovkg HX mol mal wa
o ofH20 1000 55508 o ° o
° ofkcr 392603 4.45E-06 0 [ o
0 0fNaNO3 01086 1.28€.03 o ° o
o ofNaF 0.38834 9.25E-03 ° [ o
[ ofHF)2 7.00E-16 1 76E-17 0 ° o
HO! 362E-14 9.93E-16 0 0 o
HF 176E-08 8.76E-07 ° ° o
HNOS ~ 268E-09 4.10E-11 0 0 o
KHSO4  204E-00 1.60E-11 ° ° o
20d Liquid|s03 957€-29 1.25E-30 o 0 o
wa H2SO4  9.27E-25 9.456-27 o o o
° ofHSO4-1  263E-08 2.71E-08 ° o o
° ofci1 63884 017963 0 0 o
° ofNa2Fst 38503 5.90E-06 o ° o
0 ofF-1 12317 0084831 ° ° o
° ofHFz-1 S.84E07 1.50€-08 ° 0 o
° ofHa1 214E:08 213E.08 ° ° o
° ofon-1 180606 9.00E-07 ° 0 o
° oJNO3 1 63108 0.10178 ° ° o
° ofks1 20847 0.079153 0 o o
KSO4-1 10204 7.62E-03 ° o o
Na+ 1 1141 04963 0 ° o
NaSO4-1 84814 0.054441 ° ° o
5042 80319 0.08051 ° 0 o
[Molacular Output (Apparent Species)
Tosl  Aqueous Vapor  Soid  2nd Liquid
g mo/kg H2C mol mol wa
20 90353  55.149 ° o o
ke 09448 0012673 0 ° o
NaNO3 47929 008635 ° ° o
NaOH 20198 0506 ° ° o
Het 6089 0187 [ ° o
HNO3 29404 0046683 ° ° of
KF 43073 007414 0 [ o
sos 11063 0.14567 ° ° o
Eloment Balance
Tol  Aqueous Vapor  Soiid  2nd Liquid|
mal mol mol mal wa
) [ o ° [ o
cLe1) o 0.17967 o ° o
F(-1) o 007414 [ ° o
H(s 1) o 11102 ° [ o
K(+1) 0 0086813 ° ° o
NG 5) 0 0.10806 ° ° o
NACs 1) o 088129 0 [ o
o¢-2) ° 564 ° ° o
S(48) 0 0.14587 ° 0 o
| Speciee Activity Cosfficients
20 0.08258 Actvi
HCO3-1  0.60717 Act-Goel
HSO4-1  0.86360 Act-Coel
coz- Aq 1.009 Act-Cost
coa-2 0.14196 Act-Cosf
et 068908 Act-Cosl
Na2F+1  0.68007 Act-Cost
F-1 063566 Act-Cosl
(HF)2-Ag  1.0991 Act-Cosl
HCi - Aq 10981 Act-Cosf
HF2- 0.86350 Act-Cost
HF - Aq 1.1365 Act-Coel
Ha 1 07 Act-Cosl
OH-1 0.7138 Act-Coel
NO3- ¢ 0.6241 Act-Cost
HNO3-Aa 11498 Act-Coel
KHSO4 - A 1.0691 Act-Cosf
KGi - Aq 10091 Act-Cost
st 0.80172 Act-Cosl
KSOA-1  0.58088 Act-Coef
NaHCO3 - 1.0891 Act-Cosf
NaCO3-1  0.66296 Act-Cosl
NaF-Aq  1.0991 Act-Coet
Na+1 064162 Act-Cool
[NaNO3- A 0.90808 Act-Cost
NaSO4-1  0.81777 Act-Coef
8042 0.15172 Act-Coat
503-Aq  1.0891 Act-Cosl
H2SO4-A  1.0091 Act-Coet
H20 - Vap 1 Fug-Coet
coz - vap 1 Fug-Cosl
(HF)2 - vay 1 Fug-Coet
HC - Vap 1 Fug-Cost
HF - Vep 1 Fug-Cosf
HNO3 - Va 1 Fug-Cost
503 - vap 1 Fug-Coel
H2S04 - V 1 Fug-Coel
Species K(eq)-Vause
H20 1 01E-14 mok0
20 -Vap  31.867 moko
HCO3-1  4.70E-11 mok0
HSO4-1  0.010816 mok0
CO2-Aq  4.54E-07 mov0
coz- vap  0.03382 maro
Na2F+1 92.484 mokO
K2SO4KN 9.29E-06 mok0
2Na2SO4.1 3.44E-08 mor0
(HF)2-Aq 61387 moo
(HF)2- V&, 19124 mok0
HCI-Aq  1.89E+08 moi0
HCI-Vap 092796 mok0
HF2-1 41247 mok0
HF-Aq  6.17E-04 moko
WF - Vap 19019 moP0
HNO3- A 20.085 morO
[HNOS - Va 1 40E+08 mok0
xHCO3 1.8452 mor0

| Sodium by 2.60E-10 12 60.000°C inside range Potassium  5.08E-15 data valid t inside range
Potaseium 3 17E-12 data vakd U inside range
[Sodtum bis 2 00E-13 data vaiid Ul inside range lonic Stren 071581 movkg H20 SCW13, 9
[Sodwm el 5.68E-18 0 82500 °C inaide range [Species Output (True Species) SCW13, 9t
Potassium  6.28E-17 dala vakd Bineide range
Totek Acuecus  Vapor Sold
9 moig H2X mol mol
Species Output (True Spacies) H20 1000 65.508 [ 0
KCI 0.013443  1.80€-04 [ Q
Total Aquecus Vapor  Sold 2nd Liquid|NaNO3 038414 4.62E-03 [ [
9 mokkg H2X mal mal wa NaF 0.30003 9.06E-03 0 0
H20 1000 655608 ° o of(HF)2 433E-14 1 09E-15 0 o
KC 332E-03 4.45€-06 [ 0 ofHC! 122612 3.34€-14 0 0
NaNO3 0108681 128E-03 [ o ofHF 396E-05 199E-06 o o
NaF 038839 9.26€-03 [ [ ofHNO3 763E-09 1.21E-10 0 0
(HF)2 100E-19 273E-21 o [ OJKHSO4 9.21E-08 2.38E-10 o o
HCI 453E-16  1.24E-17 [ 0 [+ ex) 1.13E-27 1.41E-29 [ o
HF 2 19E07 1.00€-08 0 [ OjH2SO4  260E-24 286£-26 [ °
HNO3 3.23E-11 5.12E-13 o [} 0fHSO4-1  1.56E-05 1.80€-07 o 0
KHSO4  256E-11 1.87E€-13 [ [ ofck1 63636  0.17949 [ [
s03 156E-32 1.96E-34 ] ] OfNa2F+1 0.010827 1.68E-04 o o
H2504  145E-28 148E-30 0 [ ofF-1 12334 0084919 [ o
HSO4-1 3.20E-08 3.38E-10 Q [ OJHF2-1 262E-08 6.72E-08 o [
cH 83684 0 17963 [ 0 ofHa1 148608 1.47E-08 [ 0
Na2F+1  3.65E-03 5.93E-05 0 0 ofor1 131663 7.72E-06 [ ]
F.1 1.2817 0.084831 0 [ ofNO3-1 61008 0.008534 0 0
HF2- 730609 1.87E-10 0 [ ofKe1 238667 0073321 0 0
Hed 288E-10 2.68E-10 ° ° ofKSO4-1 17008 0.013312 0 [
o1 1.28E-03 7 .50E-06 0 ] OfNa+1 12154  0.52868 o 0
NO3-1 63106  0.10178 ° 0 0fNaSO4-1  2.2497 0.018806 [ [
K+1 3.0047 0079163 L] [ 0]S04-2 10899 0.11348 0 o
KSO4-1 1.0284 782603 [ [ o
Na+1 11.412  0.49637 [ [ o
NaSO4-1  6.4819 0.064446 0 [ OfMalecular Output (Apparent Species)
s04-2 80315 0.083608 [ [ of
Total Aquecus  Vapor Sohd
g mokkg H mal md
[Molecular Output (Apparent Species) H20 99337 8614 [ [
KCI 09448 0012673 0 o
Tolal Aquecus Vapor  Sokd 2nd Liquid [NaNO3 40291 0.047621 ° [
¢ molkg HX mol mol va [NaOH [ 0
H20 99363 86149 0 o ofHC! ° 0
KCI 0.5448 0.012673 o o OJHNO3 o o
NaNO3 4.7880 0.056343 0 ° ofKF ° [
NaOH 20203 050512 [} 0 ojso3 [ o
HCI 6063  0.167 0 [ o
HNO3 20434 004671 [ L] o
KF 43073 007414 0 0 OfElement Balance
s03 11683 0.14567 o [ [
Total Aquecus Vapor  Sold
mol mol mal mal
Element Balance Ciet) [ ] [ [
cL-1) o 017967 0 [}
Towl Aqueous Vapor  Solid 2nd Uquid|F(-1) 0 007414 [ 0
mol mal mol mol wa H(+1) 0 1me [ [
Cie4) 0 0 0 0 ofK(+1) 0 0.088813 0 0
[CL(-1) 0 o0.17987 L] 0 ON(+5) 0 010306 o ]
Fe1) 0 007414 0 0 OfNAG+1) 0 056147 [ [
H(+1) 0 11102 [ [] 0JoK-2) L] 56.4 o o
K+ 1) 0 0.086813 0 0 ofsi+8) 0 014887 [ 0
IN(+6) 6 010306 [ [ o
INA(+1) 0 058147 o 0 of
jo(-2) o 56.4 [ [ 0f Speciee Activity Cosfficients
S(+6) O 014567 [ [ of
H20 0.98248 Acwaty
HCO3-1 0.5843 Ack-Coel
Species Activity Cosfficients HSO4-1  0.60808 Act-Cosl
[CO2- Aq 1.0822 Act-Goet
H20 0.98265 Activity 2 010791 Act-Coel
[HCO31 0.60717 Acl-Coef [CH1 0.71366 Act-Coel
H504-1  0.66350 Act-Cost Na2Fe1  0.53719 Act-Coot
cO2- Aq 1.0081 Act-Coel F-1 0.58858 Act-Coel
cos-2 0.14195 Act-Coel (HF)2-Aq 11048 Act-Coel
ekt 068808 Act-Cost HCL- Aq 1.1048 Act-Cost
Na2Fs$ 059006 Act-Coel HF2-1 0.60808 Act-Coet
[F1 083565 Act-Coef HF - Ag 11804 Act-Coel
(HF)2-Aq  1.0981 Act-Coel He1 0.85825 Act-Cosl
HCI - Aq 1.0991 Act-Coel oH-1 0.80282 Act-Cosl
HF2-1 0.66350 Act-Coat [NO3-1 0.68279 Act-Coel
HF - Aq 1.1386 Act-Coet HNO3-Aq 11656 Act-Coef
Ha1 0.60998 Act-Cosl [KHSO4 -2 1.1048 Act-Coef
joH-1 071381 Act-Coet KCI - Aq 1.1048 Act-Cosd
NO3-1 0.82409 Act-Coel Kt 057248 Act-Coel
HNO3 - Aq 1498 Act-Coel KSO4-1  0.54514 Ac-Coel
KHSO4 -4 1.0001 Act-Cool NaHCO3 - 1.1048 Act-Coel
KC!- A 1.0091 Act-Coet [NaCO3-1  0.56722 Act-Coel
K+ 1 0.60172 Act-Coel [NaF - Aq 1.1048 Act-Cost
KSO4- 1 0.69967 Act-Coel [Na+1 0.60255 Act-Coef
NaHCO3 - 1.0891 Act-Coel [NaNO3 - A 0.89862 Act-Coet
NaCO3-1  0.8629¢ Act-Coel NaSO4-1 2.1568 Act-Coef
NaF - Aq 1.0001 Act-Coel S04-2 0.10321 Act-Cosf
Na+1 0.84152 Act-Coel SO3-Aq 11048 Act-Coel
NaNO3 - A 0.90804 Act-Coel H2S04 - A 1.1048 Act-Coel
NaSO4-1  0.81776 Act-Coel H20 - Vap 1 Fug-Coef
504-2 0.15172 Act-Coet [co2 - vap 1 Fug-Cost
SO3-Ag 10081 Act-Coel (HF)2 - vay 1 Fug-Cost
H2SO4-A 10091 Act-Cosl HC! - Vap 1 Fug-Cost
H20 - Vap 1 Fug-Coel HF - Vap 1 Fug-Cost
co2 - vap 1 Fug-Coel HNO3 - Va 1 Fug-Cost
(HF)2 - vay 1 Fug-Coet S03 - Vap 1 Fug-Coel
HCI - Vap 1 Fug-Coel H2S04 - V 1 Fug-Cost
HF - vap 1 Fug-Coel
HNOS3 - Va 1 Fug-Coel
503 - Vap 1 Fug-Coot Species K(eq)-Values
H2S04 - v 1 Fug-Coot
H20 4.59E-13 molG
H20 -Vap  1.2007 mobo
[Species K{eq)-Valuse HCO3-1 8.22E-11 mal"0
HSO4-1 1.17€-03 moro
H20 1.01E-14 mok0 CO2-Aq  4.31E-07 moko
H20 - Vap 31 867 ma'0 [CO2 - Vap 0.011137 mal0
HCO3-1  4.70E-11 mak0 Na2Fa1 34.675 mol0
HS04-1  0.010515 mok0 K2S04 KN 6.51E-06 mol0
CO2-Aq  4.54E-07 mo0 2Na2904.4 1.71E-06 mok0
cOz2- vap  0.03392 mok0 (HF12-Aq  4686.1 morQ
Na2F+1 92494 mo0 (HF)2- Vai  499.84 mokQ
[K2SO4 KN 9 29E-06 ma0 1- Ag 33570 mal0
[2Na2S04 | 3 44E-03 mokO HCI-Vap  0.12142 mol0
(HF)2 - Aq 51387 mo0 HF2-1 2.1685 mol0
(HFI2-Vay 19124 ma0 HF-Aq 1 80E-04 mob0
HCI- Aq  1.69E+08 mal'0 HF - Vap 379.93 mol'0
HCI- Vap  0.52798 mak0 HNO3-Aq  4.002 mol0
HF2-1 4.1247 mob0 HNO3-Va 92044 mob0
HF-Aq  6.17E-04 mob0 KHCO3 7.7419 mok0
HF - Vap 19019 M0 KHSO4 -4 15.507 mol0
HNO3 - Ag  20.086 mat0 KHSO4 14.067 mo0
HNO3 - Va 1 40E+05 mo0 K2C03 2670 ma¥0
[KHCO3 1 8452 mal0 [K2CO3.1.6 2066 7 ma0

KA s




|S03 - Vap TO879 mok0
H2804 - A 3 19E+10 mol'0
H2SC4 -V 248.07 ma0

Species Mobiities

=3 1.62€-03 m2/chm-mol
He 1 6.03E-03 m2fohm-mol
OH-1 3.60€-03 m2/ohm-mol
INO3-1 1.45E-08 m2/chm-mol
Na+1 1 16E-03 m2/ohm-mol
[Species Self Ditfusivities

H20 7.73E-08 m2fe

HCO3-1 3.92E-090 m2/s
HSO4-1 4.18E-00 m2/a
[CO2-Aq  6.79E-00 m2/s
COs-2 3.49€-00 ms

ICH1 6.16E-08 m2's.
Na2fF+1 5.57E-00 mYs
F-1 4.90E-00 m2/s

(HF12- Aq 4.08E-00 m2/s
HCI-Aq  6.46E-00 m2's

HF2-1 6.90E-00 m2/s
HF-Aq  4.67E-10 m2/s
Het 1.83E-08 m2/s
OH-1 1.206-08 m2's
NO3-1  6.55E-00 m2s

HNOS - Aq 5.81E-00 m2ls
KHSO4 -4 5.51E-08 m2/s
KCi-Aq  501E-00 m¥/s
] 6.77E-00 m2/s
KSO4-1  3.336-09 m2/s
NaHCO3 - 3.45E-00 m2/s
NeCO3-1  3.08E-00 m2/s
NeF - Aq  3.8BE-00 m/s
Nas1 4.48E-00 m2/s
NaNO3 - A 4.07E-00 m2/a
NaSO4-1  3.12E-00 m2/s
SO42  356E.00 m2fs
S03- Aq  3.98E-10 m2/s
H2S04 - A 3.00E-00 m2/a

KHSO4 3.3683 mok0
kaco3 54473 mol'0
K2CO3 16 856.86 mol0
KCl- Aq 120.41 mok0
el 7.5444 mok0
KF 72518 mok0

Na2CO3 1 10111 mo'0
NaCl 38,197 mok0
NaF-Aq 12008 moro
NaF 02626 mok0

[NaF .Na2St 3 16E-03 mol'0
(NaHF2 7 28E-03 MmO
NaOH B8.06E+08 ma'0
NsOH 1H2 84322 mol0
NaNO3 - A 17.412 mol0

[NaNO3 28.748 ma'0
[Na2SO4 0.44942 MmO
Na2SO4 1 90E-07 mak0

Na2SOAN  162.44 mol0
Na2S04. 1t 0.048844 mol0
NeSO41 012000 mok0
503 Aq 7726 moko
SO3 - Vap 1.64E+00 mob0
H2S04 - A 257E+10 mok0
H2504 - V 3.86E+05 moko

Species Mobiltise

HSO4-t  3,52E-04 mlohem-mol
CH1 §.25E-04 m2/ohm-mol
Na2F +1 4.12E-04 m2/chm-mol
F-1 3 78E-04 m2fohm-mol
[HF2-1 5.15E-04 m2/ohm-mol
H+1 2 40E-03 m2/chm-mal
OH-1 1.36E-03 m2/ohm-mal
NO3-1  4.90E-04 mVohwn-mot
K41 5.09E-04 mQohm-mal
KSO4-1 2.62€-04 m2/fohm-mol
[(Nae t 3.44E-04 m2tohm-mol

NaSO4-1 2 40E-04 m2/ohm-mol
SO4-2 5.52E-04 m2/ohm-mal

[Species Self Diffusritios

H2O 2.18E-00 m2/s
HCO3-1 1.08E-00 mYs
HSO4-1 1.23E-09 m2/s

coz-Aq  1.626-09 m2e
CO3-2  9.00E-10 m2/s

CH1 183E-00 m2/s
[Na2f + 1 1 44E-09 m2/s
F-1 1.33E-09 m2/s

(HF)2 - Aq  1.10E-09 m2/s
HCI-Aq 1 91608 m2fs

HF2-1 1 79E-08 m2/s
HF-Aq  1.20E-10 m2/e
Hat 8.03E-09 m2/a
o1 4.50E-09 m2/a
NOS- 1 171E-00 m2s

(HNO3 - Ag 1 79E-08 m2's.

[KSO4-1 9.26E-10 m2/s
NeHCO3 - 9.38E-10 m2/s
NaCO3-1  8.05E-10 m/s
NaF - Aq  1.04E-09 m2/s
[Na+ 1 1.226-09 m2/s
(NaNO3 - A 1 14E-09 m2/s
[NaSO4-1  8.50E-10 m2/a
804-2 9 T3E-10 m2s.
S03- Aq  1.02E-10 m2s
H2504 - A 1.01E-08 m2/s

KHSO4 -4 51933 mok0

KHSO4 3.3683 mot'0
K2C0O3 54473 mol'0
K2CO3 1€ 860.88 mol0
KCI - Aq 120.41 mobG
KCi 7.5444 mal'0
KF 7251.8 mob0

KF.2H20 396.96 mor0
KF 4H20 83.719 moi0
KOH 4.83€+10 mol0
[KOH2HC 15728 mol'0.
KOH 1H2C 17545 moQ
KNO3 0.76972 mal'0
K2S04 0.011589 mo'0
KSO4-1 0.13228 ma0
K2S04 14 0.010377 moV0
[NaHCO3 - 2.308 ma0
NaHCO3 0 40374 mol0
[NaHSO4 356,65 mo0
Na2CO3 7 3006 Mmoo
(Na2CO3. 1 0.11036 mol'0

[NaCIl 38.197 mol0
[NaF - Aq 1.2908 mol0
[NaF 0.2625 mol'G

1803 - Vap 1 84E+09 ma0
H2S04 - A 257E+10 mo'0
H2S04 - V 3.88E405 mol'0

Speciea Mobilihes

HSO4-1 3.52E-04 m2/chm-mol
[Cl-1 5.25E-04 m2iohm-mol
Na2F+1 4 12E-04 m2/ohm-mal
F-1 3.78E-04 m2/ohm-mot
HF2-1 5.16E-04 m2/ohm-mal
H+ 1 2.40E-03 mZ/chm-mal
JOH-1 1.35E-09 m2/ohm-mol
[NO3-1 4.00E-04 m/ohm-mal
K+1 § Q3E-04 m2ohm-mol
KSO4-1 2,62E-04 m2/ohm-moi
[Na+1 3 44E-04 m2/ohm-maol

Species Seif Ditfusivites

H2O 2.18E-09 m2/s
[HCO3-1 1 08E-08 m2/s
HSO04-1 1.23E-00 m2/s

[Ch1 1.83E-09 m2's
Na2F+ 1 1 44E-00 m2/'s
F-1 1 33E-00 m2/a

HF-Aq  120E-10 ms
He1 8.03E-09 m2/a
oH-1 4.50E-00 m2/s
NO3-1 171E-00 m2/s

H2SO4 - A 1.01E-08 ms

|Species Moblities

HSO4-1 8.60E-04 m2/chm-mol
CH1t 1.28E-03 m2/chm-mal
Na2F+1 1 16E-08 m2/ohm-mol
F-1 1.01E-03 m2/ohm-mol
HF2-1 1.44E-03 m2/chm-mol
He1 3.98E-03 m2/chm-mol
[OH-1 2.77E-03 mohm-mol
NO3-1 1.15E-03 m2/ohm-mal
Ke1 1.20E-03 m2/ohen-mol
KSO4-1  6.81E-04 m2/ohm-mol
Na+1 9.19E-04 mfohm-mol
[NaSO4-1  8.97E-04 m2/chm-mol
S04-2 1.46E-03 m2fchem-mol

[Species Sell Diffusivitios

H20 7.43E-09 m2/s
HCO3-1  3.76E-08 m2s
HSO4-1  3.90E.00 m2/s
[coz-Aq 6 47E-00 m2/n
COs2  3.33E-00 m2s

Ck1 5.90E-08 m2/s
[Na2fF+1 5.32E-00 m2/s
F-1 4.70E-08 m2/a

(HF)2- Aq  3.89E-00 m2/s

HF2.1  6.61E-00 m2s
HF-Aq  4.49E-10 m2s
a1 1.77E-08 m2/a
[OH-t 1 24E-08 m2/a

NO3-1  8.31E00 m2e
HNO3 - A 5.57E-09 m2/s
KHSO4 - £ 6.27€-00 m2/e
KCI-Aq  4.88E.00 mYe
K+t 5.53E-00 m's
KSO4-1 3 18E-00 me
NsHCO3 - 3.30E-09 m2/a
NeCO3-1  2.04E-09 ms
NeF -Aq  S71E-00 m2's
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[Caloulation Summary [Calculation Summary [Calculation Summary [Caiculation Summary
SingiePoint1 Calculation for Work1 SinglePont_NaOH Calculation for Work1 SinglePoint_NaOH_850C Calcutation for Work 1 SinglePoint1 Calculation for Work
| Automatic Chemistry Model Automatic Chemiatry Model (Automatc Chemistry Model Automatic Chemistry Model
Detabanks: Databarks. Detabanks Databanks®
Public Pubiic Pubic: Public
Unit Sot: Detautt Unit Set: Detautt Urit Set Dafaunt Unit Set. Defauit
Iscthermal Caloulation Isothermal Calculation |acthermal Caloulation Isothermal Calculation
Temperatu %°C Temperatu 26°C Tomporatu 9 ¢ Temperatu %sC
Preasure 1 atm Pressure 1 am Pressure 1am Pressure 1 atm
Stream Inflows Stream Inflows. Stream Inflowa Stroam infiows.
Water 5009 (Water 800 g (Water 500 g [Water 500 g
[Sodkum ohi og Sodim cht og [Sadum chi og | Sodium ohl 272¢
Potassium og Potassium og Potaseium og Potassium  3.241 9
[Sodium nit og [ Sodium nity og [Sodium nit og Sodumnit 4376 g
[Sodwm sul og | Sodium sul og | Sodium aul og Sodum sul  10.348 g
[Sodumbic  48.171 g Sodiumbic 48171 9 Sodumbic 48171 g Sodumbic  ¢8.21g
| Sodium fhe og [Sodium fius og [Sodium og Sodium tha 186 g
Sodium bye og Sodium hy: 25g Sodium hye 285g | Sodwm hy og
Summary Summary | Speciation Summary Speciation Sumenary
Total number of apecies 113 [ Total number of species 113 T ota) number of species. 113 Total number of species 113
Second  |User Related  Aqueous  Vapor Sokd Second  |User Relaled  Aquecus Vapor Solid Second Relatad  Aqueous Vapor Sokd Second  User Relaled  Aqueous Vapor Sold Second
Liquid Spelinfiows  Inflows ~ Speciea  Species Speciee  Liquid Spefinfiows  Inflows  Species Species  Liqud Spefinfiows  Inflows  Species Species  Species  Liquid Spelinfiows  Inflows  Speciee  Species  Species  Liquid Spef
18504 H20 coz H20 H20 - Vap K2S04.KNaSO4 H20 o2 H20 H20 - Vap K2504.KNaSO4 H20 co2 H20 H20 - Vap K2S04.KNaSO4 H2O coz H20 H20 - Vap K2804.
Na2CO3  |NaCl H2CO3 HCOS-1 CO2- Vap 2Na2SO4.Na2CO3  |NaC! H2CO3 HCO3-1  CO2- Vap 2Na2S04 Na2CO3  [NaCl H2CO3 HCO3-1  CO2- Vap 2Na2504.Na2CO3  |NaCl H2CO3 HCO3-1  COZ- Vap 2Na2S0O4 Na2COS
KCt K2504 KNHSO4-1  (HF)2 - VayKHCO3 KC) K2804 KNHSO4-1  (HF)2 - Vay KHCOS = K2504 KNHSO4-1  (HF)2 - VayKHCOS KCH K2SO4 KNHSO4-1  (HF)2- VayKHCO3
[NaNO3  2Na2S04.1C02-Aq HCI- Vap KHSO4 [NaNO3  2Na2804.1CO2 - Aq MCI- Vap KHSO4 [NaNO3  2Na2S04.1CO2- Ag HCi- Vap KHSO4 [NaNO3  2Na2S04.1CO2-Aq HCI- Vap KHSO4
Na2SO4 (MF)2  CO32 HF-Vap K2CO3 NaZSO4 (HF)2 CO32 HF-Vep K2C03 NazSO4 (HF)2  CO32 HF-vap K2CO3 Na250O4 (HF)2  CO32 HF-Vap K2CO3
H20 INaHCOY  HC) CH1 HNO3 - Va K2CO3. 1.5H20 [NaHCO3  HCH Chy HNOS3 - Va K2CO3 1 5H20 INeHCO3  HC) [*2) HNO3 - Va K2C03.1.6H20 INaHCO3  HCI Ck1 HNOS - Vs K2CO3.1.5H20
NaF HF Na2f+1  SO3 - Vap KC! NaF HF Na2F+1  SO3- Vap KCI [NaF HF Na2f+1  SO3- Vap KCI [NaF HF Na2F+1  SOS - vap KCI
NeOH (HF)e F-1 H2S04 - VKF NaOH (HF) F-1 H2804 - VKF [NaOH (HF)8 F-1 H2804 - VKF [NaOH (HF)s F H2S04 - VKF
HNOS  (HF)2-Aq KF.2H20 HNO3  (HF)2-Aq KF.2H20 HNO3  (HF)Z-AQ KF.2H20 HNO3  (HF)2-Aq KF.2H20
KHCO3 HCi-Ag KF 4H20 KHCO3 HCI-Aq KF 4H20 KHCO3 HCI-Aq KF.4H20 KHCO3 HCi-Aq KF .4H20
KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH KHSO4  HF2-1 KOH
b K2CO3 HF - KOH.2H20 K2CO3 HF-Ag KOH.2H20 K2CO3 HF-Agq KOH.2H20 K2CO3  HF - KOH.2H20
) K2CO3.1.5He1 KOH.1H20 K2CO3.1.EH+1 KOH.1H20 Kacos 1.6 Hs1 KOH.1H20 K2CO3.1 £Hs1 KOH 1H20
KF OH-1 KNO3 KF OH-1 KNO3 KF OH-1 KNO3 KF OH-1 KNO3S
KF.2H20 NO3-1 K2S04 KF.2H20 NO3-1 K2S04 KF.2H20 NO3-1 K2804 KF 2420 NO3-1 K2804
120 KF.4H20 HNOS-Aq K2S04. 1H20 KF4H20 HNO3-Aq K2S04 1H20O KF 4H20 HNO3 - Aq K2804 1H20 KF.4H20 HNO3-Aq K2504 1H20
KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Aq NaHCO3 KOH KHSO4 - Ag NaHCO3 KOl KHSO4 - Aq NeHCO3
KOH.2H2C KC) - Ag NaHSO4 KOH.2H2C KCi - Aq NaHSO4 KOH.2H2CKCI - Aq NaHSO4 KOH 2H2CKCI - Ag NaHSO4
KOH.1H2C K+1 Na2CO3 KOH.1H2C K+1 Na2CO3 KOH. 1H2C K+1 Na2CO3 KOH 1H2CK+1 Na2CO3
0H20 KNO3 KSO4-1 Na2CO3.10H20 KNO3 KSO4-1 Na2C03.10H20 KNO3 KSO4-1 Na2C03.10H20 KNO3 KSO4-1 Na2CO3 10H20
H20 K2504  NaHCO3-Aq Na2C03.7H20 K2S04  NaHCO3-Aq Na2CO3.7H20 K2804  NaHCO3-Aq Na2C03.7H20 NaHCOS - Ag Na2CO3.7+H20
H20 K2504.1H NaCO8-1 Na2CO03.1H20 K2504.1H NaCO3-1 Na2CO3 1H20 K2804.1H NaCO3-1 Na2CO3.1H20 K2504.1H NaCO3-1 Na2CO3.1H20
NaHSO4 NeF - Aq NeCl NaHSO4 NaF - Aq NaCl NaHSO4 NaF - Aq NaCi NaHSO4 NaF - Aq NaCl
Na2CO3  Na+1 NaF Na2CO3  Na+t NaF Na2CO3  Nasi Naf Na2CO3  Naet NaF
o4 Na2CO3.1'NaNO3 - Aq NaF Na2SO4 Na2CO3 1:NaNO3 - Aq NaF Na2SO4 Na2CO3 1:NaNO3 - Aq NaF Na2SO4 Na2CO3.1:NaNO3 - Aq NaF Na2S04
Na2CO3 7 NaSO4-1 NeaHF2 Na2CO3.7 NaSO4-1 Natif2 Na2CO3.7 NaSO4-1 NaHF2 Na2C03.7 NaSO4-1 NatF2
Na2CO3.1 504-2 NaOH Na2C03.1 S04-2 NaOH Na2CO3 1 804-2 NaOH Na2CO3.1 S04-2 NaOH
0 NaF Na2§1SO3 - Aq NaOH.1H20 NaF .Na2s:S03 - Ag NaOH.1H20 NaF Na2$(S03 - Aq NaOH.1H20 NaF Na281 302 - Aq NaOH.1H20
NaHF2  H2S04-Ag NaNO3 NaHf2  H2S04 - Aq NaNO3 NaHF2  H2S04-Aq NaNO3 NaHF2  H2S04- Aq NaNO3
NaOH.1H20 Na2S04 NaOH.1H20 Na2SO4 NaOH 1H20 Na2S04 NaOH. 1420 Na2S04
Na2S04 Na2S04 Na2SO4 Na2sO4 Na2SO4 Na2804 Na2SO4
laHSO4 Na2504.NaHSO4 Na2S04 NaHSO4 Na2SO4.NaHSO4 Na2504.NaNSO4 Na2S04 NaHSO4 Na2804.NaHSO4 Na2504 NaHSO4 Na2S04 NaHSO4
oH20 Na2504.10H20 Na2S04.10H20 Na2804.10H20 Na2504.10H20 Na2S804 10H20 Na2SO4 10H20 NaZS04.10H20 Na2S04.10H20
S03 808 503 SO3
. H2504 H2504 H2804 H2S04
[Stream Parameters [Stream Parameters [Stream Parameters [Stream Paramelers
N Stream Am 54817 9 Stream Am 55067 ¢ Stream Am 55067 ¢ Stream Am 57046 g
{Tempsraty °C [ Temperatu 25C [ Tomperaty 95 °C [ Tempecaty 26 ¢
Pressure 1 atm Pressurs 1 atm Pressure 1 atm Pressure 1 atm
pH 7.7822 pH oH 8.5791 pH oM 88008 pH oH 7.6833 pH
K lonio Stren 1.0316 mokkg H20 lonic Stren 1.2156 molkg H20 lonic Stren 1.0961 mobkg H20 SCW 14 95C lonic Stren 16672 mokg H20
Osmotic P 48.921 atm Osmobc Py 47.088 aim Osmotic P 50.238 atm Oemotic P 70.787 aam
WaterAchy  0.96808 Activity WalerActiv  0.96613 Activity |WaterActiv  0.96953 Actiity WalsrActv  0.94966
Electncal C 0.063584 1/chm Electrical C 0.068704 1/ohm Electrical C 0 13773 1/ohm Electncal C 0.080161 1/chm
Electrical C ~ 48.511 cm2/ohm-mol Elooirical ¢ 47.877 cmfohw-mol Electncal C 116 12 om2/ohm-mol Elecirical C  50.904 om2/chm-mal
e 1.368 oP Viscosity, 1.35 cP Viscoeity, ¢ 0 48123 oP Viecosity, ¢ 1 3964 cP
T 1.4998 oPloP HO Viscosity. + 1 5158 cP/cP H2O Viscosity, 1 15624 cP/cP H2O ity 1.5706 cP/cP H2O
2nd Liquid| Towl Agquaoue  Vapor Solkd 2nd Liquid| Tota Vi Solid 2nd Liguid Total Aqueous Vapor Sokd 2nd Liquid| Tow Aquecus  Vapor Sold 2nd Uquid|
gmi - o/ml g/ml o/m gml - om o/mi oml omi - omi omi omi omt - oml omt omi omi
OfDensity - 10661 o [ OfDenaity - 1.0818 0 ° OfDeneity - 10239 7 67E-04 o OfDensity - 1.0832 0 21987 o
2nd Uiquid Towl Aquecus Vapor  Sokd 2nd Liquid| Toknt Aquecus Vapor  Solid 2nd Liquid Tolal Aquecus Vapor  Sokd 2nd Liquid| Tol Aqueous Vapor  Solid 2nd Uiqud
cal cal oal cal cal oal oal cal cal cal cal cal cal cal cal cal cal cal cal onl cal
OfEnthaipy  -2.02E408 -2.02E+06 [ o OlEnthalpy  -2.03E406 -2.09E+06 [ 0 OfEnthaipy -1 99E+08 -1.99E+06  -47139 [ OfEnthalpy  -2.07E+06 -2.08E+08 o -Te842 of
[Total and Phase Fiows (Amounts) [ Total and Phase Flows (Amounis) [Total and Phase Flows (Amounts) [Total and Phase Flows (Amounts)
2nd Liquid| Totsl Aqueous Vapor  Sokd 2nd Liguid| Total Aquecus Vapor  Sold 2nd Liquid Total Aqueous Vapor  Sokd 2nd Liquid| Tokal Aquecus Vapor  Sobd 2nd Ligud
mal mal mot mal mol mol mol ol mal mol mol mol maof mol mal mol mol mol mol mol
OfMole 8848 28848 ] L] [Mole 28963 28963 0 0 OMole 28883 28.800 0.073451 o O Mole 20334 29302 0 003211 o
2nd Liquid Total Aquecus Vapor  Solid 2nd Liquid| Totat Aquecus Vapor  Solid 2nd Liquid Total Aquecus Vepor  Solid 2nd Liguid| Toa Aquoous Vapor  Soiid 2nd Liquid
9 a 9 g 9 9 9 9 9 9 9 9 9 9 9 9 9
OMass 54817 54817 0 [ OlMass 55067 55067 ° 0 0OlMass 65087 54896 16891 0 OlMase 57045 66776 0 207 o
2nd Liquid Tois Aquecus Vapor  Solid 2nd Liquid| Total Aqueous Vapor  Solid 2nd Liquid Total Aqueous Vapor  Sod 2nd Liquid| Total Aquecus Vepor  Solid 2nd Liquid
L L Lt t Lt t L L 8 Lt L L L L L L L L L L
ofVolume 051903 051900 0 [ 0fVolume 051864 051864 [ [ of volume 2730 06315 22020 [ olvohme 0652535 052413 0 1.23E08 of
Scaling Tendencies | Scaling Tendencies | Scaling Tendencies [Scaling Tendencies
solide witht Temperature ackida withi Temperature Range aclide withi Temperature Range solids withi Temperature
» Sodlum bic  0.85676 0 200.00 °C inaide range [Sodium bic  0.82441 0200.00 °C ingide range [Sodwm bic  0.28364 0 200.00 °C ineide range [Sodium bic 1 0 200.00 °C inside range
3 [Sodium car 3.60€-03 0 32000 °C inside range. [Sodium ca) 0024564 0 32.000 °C inaide range. Sodum car 3.41E-00  35.37 109.00°C Ineide range [Sodbum fhe  0.10309 0 100.00 °C maide range
e Sodm hye 5.00E-12 12 80.000 °C inside range [Sodium by 3.81E-11 12 60.000 °C inside range pH 8.6008 pH [Sodium sl 0.06002 0 32.400 °C ineide range
e lonic Strene 1 0961 molkg H20 SCW14 85C Sodium fhx  0.03306 20 40.000 °C ineide range
» Species Output (True Species) Potassium 0011277 0 70.000 °C inside range
L Species Output (True Species) Species Output (True Speciee) [Sodium eul 8 76€-03 19 241.00 °C inside range
. Tota Aquecus  Vagor Soid 2nd Liquid|Sodium car 4.07€-03 0 32.000 °C inside range
° Toul Aquecua Vapor  Solid 2nd Liquid] Total Aqueous Vapor  Sold 2nd Liguid g H2C mol ol va Potassium  3.13E-03 0 110.00 °C inside range
9 H2C mol mol wa molikg HX mol mol wa H20 50138 55508 0068377 ° 0fSodim chl 2.49E-03 0 350.00 °C inside range
H20 500.18  56.508 o 0 ojH20 §01.15  55.508 0 [ OJNaHCO3 12716  0.30251 o [ OfSodium niti 1.67E-03 0 300.00 °C inside range
. 52283 0.12443 [ 0 ofNaHCO3 49185  0.11683 [ [ ﬁcoz 085041 182E-03 0014074 [ Potasaium  9.01E-04 9.7 29200 °C inside range
coz2 043118 0.019687 0 o ojcoz 0067274 260E-03 [ [ HCO3-1 2012 0.65007 [ [ ; Potessium  6.49E-04 ©200.00 °C inaide range
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HCO3-1 20996 0.98283
[CO3-2 0.43826 0.014801
Het 115E-08 2.27E-08
JOH-1 6.96E-08 7.48E-07
NaCO3-1 0.20096 4.99E-03
Na+1 11.696 1017

[Molecular Output (Apparent Species)

Towl  Aqueous Vapor

9 malkg H2C mol
Hoo 500  66.489
NaOH 22935 11484
coz 26236 1.1484
Element Balance

Toml  Aquecus Vapor

mal mal
i) [LIERT""
cLi-1) ° [
F-1) ° o
H(s1) o 1212
K+ 1) ° °
N(s5) ° °
NAG+1) 0 11484
o-2) o ss92
S(+8) ° °
Species Activity Costficlents
He0 0.96608 Actity
HCO31  0.58767 Act-Coel
H504-1 0.0641 Act-Cool
Co2-Aq  1.1828 Act-Coet
cos2 0.10745 Act-Coaf
cr1 0.63506 Act-Coel
Na2Fst  0.55285 Act-Cosl
F1 080808 Act-Cosl
(HP)2-Aq  1.1623 Act-Coef
HCI-Aq 11623 Act-Coef
HF2-1 0.0841 Act-Cosl
HE - A 1.1623 Act-Coel
Hat 0.76028 Act-Coel
o1 0.75772 Act-Conl
NOS-1 0.62834 Act-Cosl
HNOS-Aq  1.238 Act-Coef
KHSO4-4  1.1823 Act-Cost
KCI-Ag 11623 Act-Cosl
Ke 053115 Act-Coel
KSO41  0.56285 Adt-Cont
[NaHCO3- 11828 Act-Cosl
NaCO31  0.0841 Act-Coel
NaF-Aq 11823 Aci-Cost
Na+1 0.68819 Act-Cosl
NaNO3-A  0.78473 Act-Cost
NaSO4-1  0.50308 Act-Coof
s04-2 0.1227 Act-Cost

|s03-Aq 11623 Act-Coet

H2SO4-A  1.1823 Aot-Coef
H20 - Vep 1 Fug-Cosl
coz - vap 1 Fug-Cost
(HF)2 - Vey 1 Fug-Cosl
HCI - Vap 1 Fug-Cost
HF - Vap 1 Fug-Coel
HNO3 - Va 1 Fug-Cost
03 - vap 1 Fug-Coet
H2S04 - V 1 Fug-Cosl
Species K(eq)Vaues
2o 1 O1E-14 moto
H20 - Vap  31.857 moko
HCO3 1 4.70E-11 move
HSO41  0.010615 mok0
COz-Aq  454E-07 moro
jco2-vap 003302 mot0
Na2F4 1 92.494 mok0
K2SO4 KN 0.20E-05 mor0
2NA2SO4.1 3.44E-08 maro
(HF12-Aq 61387 moro
(HF)2- Vg 19124 moko
HCI-Aq  1.69E408 mor0
HCI-vep  0.92798 moro
HF2-1 4.1247 mok0
HF-Aq  B.ATE-04 mobo
HF - Vap 19019 Moo
HNO3 - Aq 20,085 mob0
HNOS - Ve 1.40E406 mah0
KHGO3 1.8452 moro
KHSO4- 4 61933 mao
KHSO4 3.9683 moko
koGO3 54473 mol0
Kocoa.16  656.86 moto
KCi - Aq 120.41 mok0
ket 7.5444 mok0
KF 7251.8 mob0
KF2H2O  396.98 mok0
KF4H2O 63710 mok0
KOH 4.83E410 mak0
KOH2HZC 15728 movo
KOHAHX 17645 mobo
knO3 0.78972 mok0
k2S04  0.011589 mob0
KSO41  0.13228 movo
K2304.1H 0.010677 moro
NaHCO3-  2.389 maro
[NaHCO3  0.40574 mok0
NaHSO4 368,85 mok0
Na2cO3  7.3006 moro
Na2CO3.1  0.11038 mob0
Na2CO3.7  0.22354 mok0
[NaCO3-1  0.26348 moro
Na2CO3.1 10111 moko
NaCl 20,197 mol0
NaF-Aq  1.2008 mok0
NaF 0.2826 moh0
NoF Na2S( 3.18E-08 mob0
NaHF2  7.28E-03 moko
NeOH  8.06E+08 mol0
NaOH.1HZ 84322 mok0
NANO3 - A 17.412 mo0
NanNO3 20.748 o0
Na25O4  0.44942 moke
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HCO3-1 27 444 089747
[CO3-2 28687 0.006389
[H+ 1 178E-09 3.52E-09
JOH-1 4.19E-05 4.92E-08
[NaCOS3-1 13278 0.031926
[Ne+1 12.008 1.1202

[Molecular Output (Apparent Specios)

Total Aqueous  Vapor

9 movkg H2C mol
H20 500  55.381
NaOH 26.435 1.2689
[co2 2520 11442
Element Balance

Total Aqueous  Vapor

mol mal mol
C(v4) 0 11442
lcue-1) o 0
F(-1) o 4]
H(+1) [\ 11208
K(+1) 0 0
[N(+5) (] 0
NA(+1) 0 12689
o(-2) 0 68938
S(+8) o °
Species Activity Coefficients
H20 0.96613 Activity
HCO3-1 0.57423 Act-Cool
HS04-1 0.65539 Act-Cosl
CO2-Aq  1.1928 ActCosl
jcos-2 0.096275 Act-Coel
[CH1 0.62762 Act-Coel
Na2F+1 0.53938 Act-Coel
F-1 0.50676 Act-Cosl
(HF)2-Aq  1.1928 Act-Cost
HC1 - Aq 1.1926 Act-Coel
HF2-1 0.65538 Act-Coet
HF - Aq 1.1928 Act-Coef
He 1 0.74942 Act-Coel
[OH-1 0.76587 Act-Coef
[NO3-1 0.6173@ Act-Coel
HNO3-Aq  1.2784 Act-Coel
KHSO4 -4 1.1926 Act-Coef
KCI- Aq 1 1926 Act-Coef
K+1 0.54042 Aci-Coef
KSO4-1 0.53038 Act-Coef
NaHCO3 - 1.1926 Aci-Coef
NaCO3-1  0.656539 Act-Goel
NaF - Aq 1.1928 Act-Coel
Na+1 0.67857 Act-Coef
NaNO3-A  0.7737 Act-Coel
NaSO4-1  0.49203 Acti-Coef
[SO4-2 0.10904 Act-Coef
S03-Aq  1.1926 Act-Coel
H2SO4-A 1 1928 Act-Cost
120 - Vap 1 Fug-Coet
co2 - vap 1 Fug-Coef
(HF)2 - vay 1 Fug-Coel
HC! - Vap 1 Fug-Coef
HF - vap 1 Fug-Coel
HNOS - va 1 Fug-Coef
903 - vap 1 Fug-Coel
H2s04 - v 1 Fug-Coet
[Species Kieq)-Values
H2O 1.01E-14 mol0
H20 - Vap 31857 mol’0
HCO31 4.70E-11 mol'0
HSO4- 1 0010515 maA0.
[CO2-Aq  4.54E-07 ma0
ICOz2 - Vap  0.03392 mak0
[Na2F +1 82 494 mol'0
K2SO4 KN 8.29€-06 mal*0
[2Na2SO4.1 3 44E-03 ma'0
(HF)2 - Aq 51387 mo'0
(HF)2- Vay 19124 mot0
HCI-Aq  1.89E4+08 mob0
HCI- Vap  0.92796 mor0
[HF2-1 4.1247 ma0
HF.Aq  6.17E-04 mok0
HF - Vap 19019 ma0
(HNO3 - A 20.086 mol"0
[HNOS - Va 1 40E+06 ma0
(KHCO3 18452 mal0
KHSO4-4 51933 mo'0
(KHSO4 3.3883 mol)
K2CO3 54473 moi'0
K2C03.1.£  858.86 mo'0
KCl - Aq 120 41 Mok
KCI 7.6444 motQ
KF 7251.8 mo'0
KF.2H20 396.96 mol"0
KF.4H20 €3.719 ma0
KOH 4.83E+10 mok0
KOH.2H2C 1672.6 mot0
KOH 1H2C 17545 mal0
KNOS 0.78872 ma0
K2S04 0.011588 moi'0
KSO4-1 0.13228 mo0
K2804 1H 0.010377 mov0
NaHCO3 - 2.389 Mmoo
[NaHCO3 0.40374 mal0
[NaHSO4 356.65 mol0
(Na2CO3 7.3006 mol'0
[Na2CO3.1: 0 11038 mol'0
Na2CO3.7  0.22354 moV'0
[NaCO3- 1 0.28348 mol"0
(Na2COS3 10111 mol0
[NaCl 38 197 moQ
NoF - Aq 12908 mo0
[NaF 0.2625 mo0
[NaF.Na2S¢ 3.16E-03 moi0
(NaHF2 7 28E-03 mol0
[NaOH 8.06E+06 mol"0
[NaOH. 1H2 84322 mol0
NaNO3-A 17 412 moV0
(NaNO3 28.746 mol0
[Na2SO4 0.44942 maol0
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coa-2 42952 014106 0
Het 1.90E00 3.77E-09 °
okt 258E-03 3.04E.04 °
NaCO3-1  0.56108 0.013511 °
Nas1 10985  0.95501 0
[Molecular Output (Apparent Species)
To  Aqueous Vapor
9 molkg H2C mol
Heo 500 56.354 0066377
NeOH 2643 121 0
coz 2529 1118 0.014074
Element Balance
Tos  Aqueous Vapor
mot mol mol
Cie4) 0 1118 0014074
L1y ° ° °
Fi-1) ° o 0
Hee 1) 0 11198 011876
Ki+1) ° 0 °
N(+5) ° 0 °
NAGs 1) o 12m o
o2 0 58861 0.087625
S(+8) ° ° ]
Species Activity Coefficients
H20 0.96963 Actvily
HCOS-1  0.53866 Act-Coel
HSO4-1  0.50281 Act-Coef
COz-Aq  1.1728 Act-Coel
Cos-2  0.082638 Act-Cosf
ct1 088284 Act-Coef
Na2Fe 0.4998 Act-Gosl
F.1 0.68107 Act-Coal
(HF)2-Ag  1.1732 Act-Cost
HCI - A 11732 Act-Coef
HF2-1 059281 Act-Coel
HF - Ag 1.1732 ActCost
Hot 0.86494 Act-Coal
OH-1 058368 Act-Coal
NO3-1 0.50318 Act-Cosl
HNO3-Aq  1.268 Act-Coef
KHSO4-# 11732 Act-Coel
KCi- Aq 11732 Act-Cost
ket 0.54524 Act-Coel
KSO4-1 04998 Act-Coef
NaHCO3 - 1.1732 Acl-Coef
NaCO3-1  0.50281 Act-Cosl
NoF - Aq  1.1732 Act-Coel
Nas 1 0.64978 Act.Cosl
[NaNO3 - & 0.78063 Act-Coel
NoSO4-1  0.48807 Act-Cosl
S04z 0.077869 Act-Coot
S03-Aq  1.1732 Act-Cosl
H2SO4-A  1.1732 Act-Coel
H20 - vap  0.90143 Fug-Coal
Co2- vap  0.99661 Fug-Coet
(HF)2- Ve 0.96048 Fug-Coof
HGI-Vap  0.99804 Fug-Goot
HF -Vap  0.96930 Fug-Cool
HNOS - Va  0.98502 Fug-Coet
503-Vap  0.97433 Fug-Cost
H2S04 -V 0.94028 Fug-Coel
Species Kiaq)-Vahes
Hoo 4.69E-13 mol0
HeO - vap 12007 mai0
HCO3-1  8.20E-11 mokO
HSO4-1 117603 mok0
co2-Aq  4.31E-07 mo0
coz- vap 0011137 mao
Na2Fs1 34.675 mol0
K2SO4.KN 6.61E-06 mok0
2Na2SO4t 1 71E-06 mok0
(HF)2-Aq 4686 1 mor0
(HF)2- Ve 499.84 mor0
HCi - Ag 33670 moko
HCI-Vap 012142 mob0
HF2-1 2.1685 mor0
HF-Aq 1 80E-04 mo0
MF-Vap  379.80 mor0
HNO3-Aq  4.002 mob0
HNO3-Va  920.44 mob0
KHCO3 77419 moko
KHSO4-A 15607 mor0
KHSO4 14.087 mok0
K2C03 2670 mok0
K2CO3.1.€  2086.7 mor0
KCI-Aq  26.906 mobD
ki 18.508 mok0
KF 54667 o0
KF.2H20 1732 1 mokO
KF.4H20  6.69E+00 moi0
KOH 3.65E+08 mor0
KOH2HZC  7814.8 moh0
KOM. 1H2C moro
KNO3 3.2919 mok0
k2S04 0.02685 moro
KSO4-t  0.067733 moro
K2S04.1H 0.087869 mor0
NaHCO3 - 0.62609 mol0
NeHCO3  0.85701 mot0
NeHSO4  376.35 moro
Na2CO3 1318 mok0
Na2CO3.1  0.20607 mor0
Na2CO3.7  1.3745 moto
NaCOS-1  0.7632 mok0
Na2CO3.1  0.91206 moro
NaCt 36518 mok0
NaF - Aq 1.187 moko
Ner 031449 mok0
[NoF Na2St 3 16E-03 mor0
NaHF2  0.051038 mor0
NsOH  184E+05 moro
NaOH.1HZ 16267 moro
NaNO3- A 4.5687 moro
NeNO3 56.88 mor0
Na2S04 0 14445 moro
Na2SO4 2 13E-03 mok0

Solid
mol

Solid
mal

o OfPotaseium  3.20E-06 17.7 40.200 °C inaide range
[ OfSodium hy  1.01E-06 data valid ti inside range:
0 OfPotassium 2. 18E-00 0 80.000 °C inside range
0 OfPotassium  1.44E-10 data valid tl inside range
[} OfSodium bis 2.84E-11 data valid Ul inside range
Potasaium  1.13E-11 0 33.000 °C inside range
[Sodium byt 5.85E-12 12 60.000 °C insicle range
[Sodium sul 2.28E-13 0 82.500 °C inside range
[Potassium  4.00E-19 data velid Ul inside range
2nd Liquid
na
o 0fSpecies Output (True Species)
0 of
0 of Towat Aquecus Vapor  Sold 2nd Liquid
¢ mokkg H2C mol mol e
[H20 600,17 55608 o o o
KCI 1.21E03 3.24E06 L] o o
NaNO3 0.15832 3.75E-03 ] o o
2nd Liquid |NaHCO3 8.3506 0.13454 0 003111 o
va | NaF 0.35382 0.016638 ] o o
o oco2 0.41267 0.018743 4 0 o
0 of(HF)2 3.84E-18 1.92E-17 [} o o
L] oHC! 206E-14 1.13E-15 o o of
0 OjHF 8.58E-086 8.57E-07 ° ° o
o OJHNO3 1.96E-09 4.32€-11 o o of
0 O|KHSO4 B.08E-10 7.43E-12 o o o
o 0803 3.90E-20 9.97E-31 o o of
o 0|H2804 3.50E-26 7.32E-27 o ] o
o O{HCO3-1 27807 091116 o ] o
HSO04-1 8.52E-07 176E-08 o o o
CO3-2 0.41137 0013706 o o o
[CH1 39907 0.17994 o o o
Na2F+1 0.011628 3.66E-04 o 0 o
F-1 0.54247 0.067088 o o o
HF2-1 2688E-07 1.97E-08 0 [ o
H+1 1.33E-08 2.63E-08 0 0 o
OH-1 5.09E-08 5.99€-07 L] L] of
NO3-1 3.0754 0.009106 o o o
Ks1 18206 0083279 o o of
KSO4-1 0.24383 361E-03 0 o of
(NeCO3-t 0.20812 5.04E-03 o o of
[Na+1 16.165 1.4068 o o o
NaSO4-1 46485 007803 0 0 o
|804-2 3.0750 0.084017 ] [ o
[Molecular Output (Apparent Species)
Total Aqueous Vapor  Solid 2nd Liquid
¢ movig H2C mal mal na
H20 49547 54967 o o o
NaHCO3 20976 0 o 0.032111 o
NaOH 32.903 1.6447 o o o
CO2 23.843 1.0892 L] ° o
HCI 3262 047997 o o o
[HF 0.7433 0.074281 0 ¢ o
HNO3 32436 0.10201 © o o
[KOH 24391 0.008917 o ¢ of
SO3 58327 0.14565 o ] of
Element Balance
Tota) Aqueous Vepor  Sold 20d Liqud
mot ma mol ol na
Cled) 0 10832 o 0032111 of
CL{-1) 0 017907 o o o
F(-1) 0 0074282 o ] of
H(+1) o 112.08 0 0082111 of
K(+1) 0 0.086918 o o o
N(+5) o 010201 [ ] o
[NA(+1) 0 16447 o 0032111 o
o(-2) ° .83 0 0.096334 o -
S(+8) 0 0.14566 o o o
Species Activly Costiicients
H20 0.04966 Activity
HCO3-1 0.54978 Act-Coet
HS04-1 0.88435 Act-Coel
COz-Aq