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The OLI Engine for Aspen HYSYS interface greatly enhances Aspen HYSYS’ capability to model electrolyte
systems. A rigorous and self-consistent thermodynamic framework is employed to tame the mathematically
stiff equations commonly found in electrolyte systems. Also, a database of over 10,000 components is
available.

The OLI model is available as a property set within Aspen HYSYS. This “Getting Started” guide will show
you how to create the electrolyte chemistry for a simple case and then create a simple flowsheet in Aspen
HYSYS.

Assumptions

The following assumptions are made for this guide:

1. Aspen HYSYS is currently installed and running on your computer.
2. The license manager for Aspen HYSYS is currently set up.

3. The OLI Engine for Aspen HYSYS product has been installed.

4. The OLI security model is running.

5. Aspen HYSYS V12 is being used.

6. The user is expected to know how to run Aspen HYSYS.



Application

This application will take an acid stream and titrate it against a basic stream to see the resultant pH changes.
Some heat and vapor are expected to be evolved.

Using the OLI Engine for Aspen HYSYS

Start Aspen Hysys in the normal manner. A splash screen will display and then disappear.
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Version
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This will now display the Aspen HYSYS development environment.
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Entering the Chemistry and fluid packages

Select New and then Create New Case
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This will bring up the Simulation Environment.
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Selecting Fluid Packages

OLI recommends starting with adding a fluid package.

Select Fluid Packages
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There are no fluid packages currently defined for this simulation. We need to add a package.
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Click the Add button
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Scroll down the window to find OLI_Electrolyte
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Highlight the object OLI_Electrolyte.

The window changes to display some OLI specific options. It is beyond the scope of this document to
explain those options currently. Notice that the name of the component list is Component List -1.
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You have two options to see the component list. Either click the Component List in the navigator (options

1) or click the View Button next to the list (option 2)
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Here we are choosing Option 1, In the tree-view, click on Component Lists.
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Click the small arrow to expand the list. This will expand the list to display all the component lists.

Select Component List -1
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Entering Components

A new basis set has been defined. We can now specify the components.

Aspen HYSYS categorizes the components according to function and type. OLI Components are no
different. Expand the drop-down list from the Select box.
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C4H10
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This will display several options:
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We can now begin to select our components from the OLI supplied species. You can either scroll down the
rather large list or enter your species into the Search For: box.

Enter the species H20 into the Search For: box.

You can see the components list scrolls to the species. If the species highlighted is the correct species,
click the Add button.
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As you type, the component list changes to search for the species. As you can see the species H20 is

highlighted. Also, there is the species H202 (peroxide) which has a similar formula. Select the species you
need.

You will notice that the component list no longer displays H20 in the available box. Rather it now appears
in the Selected components.
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If you wish to remove a component from the selected list, highlight it and use the Replace button.

Using the same procedure, add the following components”.

NH3
Cco2
S02
HCL
H2S04

The input should look like this:

"'You can also just enter the name in the search box, if you are sure, it is the right name, and then
press the Enter key to automatically select it. This saves some time.
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Creating the Simulation
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As you click this button, Aspen HYSYS temporarily passes control to the OLI software to create the
electrolyte model. Progress messages can be seen in the status line at the bottom of the window as well
as in the summary box. After a few moments, the standard ASPEN HYSYS development window is

displayed.
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[@ Data Tables
(% Strip Charts
>ESS
[ Data Fits
b [ Plant Data m‘@ %
£
==
el B
_ Properties v
< >
[ Simulation
Ja) safety Analysis Messages AR
Updated fluid package xml data is invalid.
() 5 Updated fluid package xml data is invalid:
&Y Energy Analysis Updated fluid package xml data is invalid:
updated fluid package xm] data is invalid. @
Updated Fluid package xnl data 1s Tnvalid:
The PIPESIM Enhanced Link Extension is not registered. Please register it to gain access to this operation. kd

Solver (Main) - Ready |View Convergence Responsiveness: 5| 258% () U @t

Figure 1. Simulation window (move the palate if it is obscuring the window)

We will now create a small process using a mixer with two inlet streams. The user is expected to know how
to create the process. Please do not enter any conditions for the inlet streams at this time.

In this example, we will “Dock” the palate to the right side of the environment.

Selecting the mixer

From the tools pallet we will Click on the mixer and then click on the workspace.

~ | Model Palette v i x

-~ Wiews Streams Flowsheets

>[4

All

1
Dynamics &
Control

External Model

Heat Transfer

Manipulator

Piping &
Hydraulics

Pressure
Changer
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The workspace now looks like this:

D Ho<€d B Untitled - Aspen HYSVS V12.1 - aspenONE Flowshest -0 x
Home | Ecomomics  Dynamics  PlantDats  Equstion Oriented  View  Customize  Resources  Flowsheet/Modfy  Format Search Aspen Knowledge 2
%ot [sio -] @ utility Manager E FAModel (ot Variable Manager 7T Case Studies 22 Stream Analysis = {4 Pressure Relief g Emissions - ﬂ%
=
E3Copy ~ &= Unit Sets § Adjust Manager Y On Hold Worrbook R 8 Flowsheet o Compressor Surge s DataFits ~ @]Equipment Design ~  $% BLOWDOWN and Depressuring ~ P\J .
orkbook Reports X roject
(8 Paste ~ By Fluid Packages - 5] Input [\~ Optimizer 3 Model Analysis - [ Flare System Training
Clipboard Units Simulation ] Solver Summaries Analysis Safety Multi-Case Al
Simulation < | Capital: ____USD Utilities: ___USD/Year Ol || Energy Savings: MW (___%) a» “ Exchangers - Unknown: 0 OK: 0 Risk: 0 @), v
All tems = [ Model Palette -1 x

" Flowsheet Case (Main) - Solver Active - | +

(g Warkbook
& UnitOps
[ Streams
[ Stream Analysis
[ Equipment Design
(g Model Analysis
[ Data Tables

[Cg Strip Charts.

[ Case Studies

[ Data Fits

[ Plant Data

Flowsheets

>

All

Dynamics &
Control

External Model

b A
Heat Transfer
Manipulator
Piping &
Hydraulics
Pressure
Changer
4l 5
_ . Properties
Reactor
{2 Simulation
Kfﬂ&ﬂﬂﬂ s Messages v ix
Required Info : MIX-100 - Requires a feed stream operation.
‘@ Energy Analysis Required Info : MIX-100 -- Requires a product stream saving case Ci\Users\JAMES~1.BER\AppData\Local\Temp\AutoRecovery save of NoName (0x170368).ahc...
_ || optional nfo : MIX-100 - Not Solved completed. o
Flowsheet Object MIX-100 is created on the Main flowsheet -
ORISR [icw Convergence] Responsiveness: 5| 115% © 1] @ [

The mixer is given a default name of MIX-100. You can change it later if you wish. The block is also colored
RED. This indicates that the block does not have sufficient information to calculate.

We need to create two inlet streams.

Click on the Material Streams arrows and place them on the workspace.

The material streams arrows are colored blue. Place two (2) material streams arrows on the workspace.
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_ Flowsheet Case (Main) - Solver Active -« | + ~ | Model Palette v X

Views Streams Flowsheets

==

All

Dynamics &
Control

MIX-100 External Model

Heat Transfer

Manipulator

Piping &
Hydraulics

Pressure
Changer

Y
n

Reactor

Double-Click the Mixer Block. This will open another window.

Mixer: MIX-100 =B

Design | Rating | Worksheet | Dynamics ‘

Design Name  MIX-100

Connections

Parameters >
User Variables
Notes %
—
— >
Inlets Outlet

<< Stream > L 4

Fluid Package

Locate the Inlets area and click in the first cell. Select stream “1”. Repeat for stream “2”.
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= B B

Design |Rat|ng | Worksheet | Dynamics

Design Name  MIX-100
Connections

Parameters

—]
User Variables
Notes
—>
—_—
Inlets Qutlet
i L
—_— Fluid Package
2
o

Figure 2. Selecting stream "2". Stream "1" has already been selected.

Locate the Outlet box and enter the number “3”. This completes this block.

Mixer: MIX-100

o = 83
Design | Rating | Worksheet | Dynamics ‘
Design Name  MIX-100

Connections
Parameters
User Variables
Notes

—

e

Inlets Qutlet
2
<< Stream »>> Fluid Package
Delete ‘ Not Solved | [ 1gnored

The status bar should be yellow. This indicates that the block has not been calculated.
Click the x in the upper right-hand corner to close this dialog.

This is the partially completed process. The streams are light-blue to indicate that they have not been
calculated.
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_Flowsheet Case (Main) - Solver Active - | + ~ | Model Palette

~ Views

v I x

Streams Flowsheets

>

All

\\

1

(_ﬂ Dynamics &

q_I_’l 3 Control
MIX-100 External Model

2

Heat Transfer

Manipulator

Piping &
h Hydraulics

Pressure
Changer

v
< > Reactor

Entering Stream Composition Data

Double-click stream “1”. This will open a new window.

Material Stream: 1 = B B3
Worksheet | Attachments | Dynamics
Worksheet Stream Name 1 1_lec
et Vapour / Phase Fraction <empty> <empty>
Properties Temperature [C] <empty> <empty>
Comigosition Pressure [kPa] <empty> <empty>
Oil & Gas Feed | | tojar Flow [kgmole/h] <empty> <empty>
Petroleum Assay
KNI Mass Flow [kg/h] <empty> <empty>
Electrolytes Std Ideal Liq Vol Flow [m3/h] <empty> <empty>
User Variables Molar Enthalpy [k)/kgmole] <empty> <empty>
Notes Molar Entropy [kl/kgmole-C] <empty> % <empty>
Cost Parameters || {jeat Flow [ii/h] <empty> <empty>
Normalized Yields Liq Vol Flow @Std Cond [m3/h] P n < N
b Erissions iq Vol Flow ond [m, empty: empty:
Fluid Package Basis-1
Utility Type

‘ Unknown Compositions

[ Delete ] [ Define from Stream... e S

This is the standard input window for a stream. We will now add our conditions.

e Locate the cell for Temperature (C) and enter 40
e Locate the cell for Pressure (kPa) and enter 101.3
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Material Stream: 1

(=]

Worksheet | Attachments | Dynamics

Worksheet

Stream Name

Conditions
Properties
Composition
Oil 8 Gas Feed
Petroleum Assay
K Value
Electrolytes
User Variables
Notes
Cost Parameters
Normalized Yields
I Emissions

Vapour / Phase Fraction
Temperature [C]

Pressure [kPa]

Molar Flow [kgmole/h]

Mass Flow [kg/h]

Std Ideal Lig Vol Flow [m3/h]
Molar Enthalpy [kl/kgmole]
Molar Entropy [kJ/kgmole-C]
Heat Flow [kJ/h]

Lig Vol Flow @Std Cond [m3/h]
Fluid Package

Utility Type

1
<empty>
40.00
101.3
<empty>
<empty>
<empty>
<empty>
<empty>
<empty>
<empty>
Basis-1

1_Elec
<empty>

40.00

1013
<empty>
<empty>
<empty>
<empty>
<empty>
<empty>
<empty>

Unknown Compositions

[ Delete

] [ Define from Stream..

Now click the Composition line

Material Stream: 1

B 5

Worksheet | Attachments | Dynamics

Worksheet Mole Fractions Mole Fractions_Elec

Condili(_)ns H20 <empty> <empty> 2

Ricpertis NH3 <empty> <empty> M

C?mposmo co2 <empty> <empty>

Oil & Gas F 502 <empty> <empty>

Petroleum Assay

K Value HCL <empty> <empty>

Electrolytes H2504 <empty> <empty>

User Variablés H2C03 <empty> <empty>

. H2503 <empty> <empty>

Cost Parameters | | HNH2CO2 <empty> <empty>

Normalized Yields| | NH42CO3 <empty> <empty>

I Emissions NH42503 <empty> <empty> =
NH42503.1H20 <empty> <empty> 1
NH42S04 <empty> <empty>
NH43HS042 <empty> <empty>
NH44H2C033 <empty> <empty>
NH4CL <empty> <empty>
NH4CLB <empty> <empty>
NH4CO2NH2 <empty> <empty>
NH4H3S042 <empty> <empty>
NH4HCO3 <empty> <empty>
NH4HSO3 <empty> <empty>
NH4HSO4 <empty> <empty> B
NH40H <empty> <empty> =
Total 0.00000
[ Edit... ] [ View Properties... ] [ Basis... ]
‘ Unknown Compositions
[ Delete ] [ Define from Stream... ] EIIJ
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We can now enter our composition for our components. In this case, we want to use mole flow rather than

mole fractions.
Click the Basis... button

Material Stream: 1

B 5

Worksheet | Attachments | Dynamics

e [ vewropenes | | [ o]

b
7

T [ Change Compositional Basi

Worksheet Mole Fractions Mole Fractions_Elec
g?;:el:_l[?e”: H20 <empty> <empty> 151
& NH3 <empty> <empty>
Oil & Gas Feed co2 <empty> <empty>
Petroleum Assay 502 <empty> <empty>
K Value HCL <empty> <empty>
Electrolytes H2504 <empty> <empty>
Vsar Variables H2c03 <empty> <empty>
. H2s503 <empty> <empty>
Cost Parameters | | HNH2CO2 <empty> <empty>
Normalized Yields| | NH42CO3 <empty> <empty>
I Emissions NH42503 <empty> <empty> i
NH42503.1H20 <empty> <empty> 3
NH42S04 <empty> <empty>
NH43HS042 <empty> <empty>
NH44H2C033 <empty> <empty>
NH4CL <empty> <empty>
NH4CLB <empty> <empty>
NH4CO2NH2 <empty> <empty>
NH4H3S042 <empty> <empty>
NH4HCO3 <empty> <empty>
NH4HSO3 <empty> <empty>
NH4HSO4 <empty> <empty> B
NH40H <empty> <empty> =
Total 0.00000

[ Delete ] [ Define from Stream...

This will open a new window

@ Stream: Materi...  — O
~Compositional Basis
©) Mole Fractions

() Mass Fractions

@ Mole Flows |

) Mass Flows

I
L\}

Select the Mole Flows radio button. Click the x when done.
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Now begin entering the value for H20 of 55.51

Material Stream: 1 = BB
Worksheet | Attachments | Dynamics
Worksheet Molar Flows Molar Flows_Elec
Conditions H20 kgmole/h ~ 5551 <empty> -
o || Nemoty comoty>
il & Gas Feed Co2 <empty> <empty>
Petroleum Assay S02 <empty> <empty>
K Value HCL <empty> <empty>
Electrolytes H2504 <empty> <empty>
User Variables H2CO3 <empty> <empty>
Notes H2503 <empty> <empty>
Cost Parameters HNH2C02 <empty> <empty> =
Normalized Yields| | NH42CO3 <empty> <empty>
I Emissions. NH42503 <empty> <empty>
NH42503.1H20 <empty> <empty>
NH42504 <empty> <empty>
NH43HS042 <empty> <empty>
NH44H2C033 <empty> <empty>
NH4CL <empty> <empty>
NH4CLB <empty> <empty> B
NH4CO2NH2 <empty> <empty>
NH4H35042 <empty> <empty>
NH4HCO3 <empty> <empty> -
Total 0.00000 kgmole/h
( edit. | [ ViewProperties. | [ Basis. |

[ Unknown Compositions

[ Delete ] [ Define from Stream.. ] EIIJ

Once you hit enter it will prompt you to a new window to finish entering the composition of the stream. A
fly-out unit selection box appears near the composition. Use the defaults at this time.

@ Input Composition for Stream: Material Stream: 1 - O X
Comp Mole Flow ~Composition Basis ————
kgmole/h ~ 55.51 B © Mole Fractions
NH3 <empty> © Mass Fractions
Co2 <empty> = .
502 cempty> O Liq Volume Fractions
HCL <empty> @ Mole Flows
H2504 <empty>
H2C03 <empty> () Mass Flows
hi2503 mpty> © Lig Volume Flows
HNH2CO2 <empty> = |
NH42CO3 <empty>
NH42503 cempty> -Composition Controls
NH42503.1H20 <empty> { Erase ]
NH42504 <empty>
NH43HSO42 <empty>
NH44H2CO33 <empty> { Equalize Composition ]
NHA4CL <empty>
NH4CLB <empty> ,
NH4CO2NH2 <empty>
NH4H35042 <empty>
NH4HCO3 <empty> -
MLIALICAD [ Cancel ]

Press the <Enter> key to continue.
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- Input Composition for Stream: Material Streanm: 1 s 2 B | 23]
CompMoleFlow --Coor:‘pTﬂ::lo:ll-Easm
H20 555100 - '€ Fractions
MH3 0.0000 () Mass Fractions
coz2 0.0000
s02 0.0000 ) Lig Volume Fractions
HCL 0.0000 @ Mole Flows
H2504 0.0000
H2C03 0.0000 © Mass Flows
hi2503 0.0000 () Lig Volume Flows
HNH2CO2 0.0000
NH42C03 0.0000
NH42503 0.0000 ~Compaosition Controls
NH42503.1H20 0.0000 [ Erase ]
MH42504 0.0000
MNH43HSC42 0.0000
NH44H2C033 0.0000 | Equalize Composition _ |
MNHACL 0.0000
MNHACLE 0.0000
NHACO2ZNH2 0.0000
NHAH35042 0.0000
NH4HCO3 0.0000 - [ = | ]
ancel
! e E——

This will display the composition data entry dialog. Complete the following data entry in mole flow units:

e H20 55.51
e NH3 1.0
e CO2 0.1
e SO2 0.1

The remaining values can be zero.



@ Input Composition for Stream: Material Stream: 1 - O X
Comp Mole Flow ~ Composition Basis
H20 55.5100 . © Mole Fractions
NH3 1.0000 ©) Mass Fractions
Co2 .
so2 (@ Lig Volume Fractions
HCL @ Mole Flows
H2504 <empty>
H2€03 <empty> ) Mass Flows
12503 <empty> © Lig Volume Flows
HNH2CO2 <empty> = .
NH42CO3 <empty>
NH42503 <empty> -Composition Controls
NH42503.1H20 <empty> { Erase ]
NH42504 <empty>
NH43HS042 <empty>
NHA44H2C0323 <empty> { Equalize Composition ]
NH4CL <empty>
NHACLB <empty> m
NHACO2NH2 <empty>
NH4H35042 <empty:>
NHAHCO3 <empty> -
ALIALICAD " { Cancel ]
Total 567100 kgmole/h | oK )
f Ammmmd cimiie mmmmmmmidime mmd Almen Sa Al J

Click the OK button.

The status bar should turn green. This indicates that the program has already converged the stream. We
can see some useful information at this time.

Click on the Electrolytes line.

Material Stream: 1

Worksheet | Attachments | Dynamics |

Worksheet ~True Species Info —  -Phase

Conditions @ Properties ® Aqueaus

Propertiss ©) Composition © Solid

Composition

il & Gas Feed

Petroleum Assay | | PH 9.3400

Kalue, Osmotic Pressure 27709 kPa

PSD Property i

Electrolytes lonic Strength 7.9249-008 kgmol/kg

User Variables Heat Capacity 74,660 klfkgmole-C

Wty Viscosity 0.68024 cP

Cost Parameters

Normalized Yields | Specific Electrical Conductivity 5.14315/m
I Emissions Molar Elactrical Conductivity 0.00000 5-m2/kgmole

[ peste | [  Definetromstresm. |

(]

The pH of this solution is approximately 9.3. We also provide additional information. You can also explore
other buttons such as composition, to see more information about our report.
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Material Stream: 1 =B 5

Warksheet | Atiachments | Dynamics |
Workshest | True Species Info ——| - Phase - Conc. Basis —
e leres © Aqueaus ‘ ® Moler ‘
Properties ompaosition © Solid AL
Compositian
Sl Molar Fiow Molslity Molarity
Eﬁ\zﬂﬁ:m Assay True Species Mole Fraction [kgmolerh] kgmolrkg] kgmole/m3]
PSD Property H20 097929 548560 5.35081e-002 552144 -
Electrolytes coaa0 000000 217211005 210780e-008  2.18626e-005
T aiables H2504A0 000000 0.000000 0.000000 0.000000
ot Forametins HCLAQ 000000 0.000000 0.000000 0.000000
Normalized Vields | NH3AQ 000259 045256 146080e-004 0.146202
I Emissions NH4OHAQ 000880 0492882 408732¢-004 0.496004
50240 000000 763003012 772151e-015  7.68065-012
50340 000000 0000000 0.000000 0.000000 E
CLION 0.00000 0000000 0.000000 0.000000
CO3ION 000040  221690e-002 224322005 223135002
H30ION 000000 639443010  667276e-013 6637452010
HCORION 000068 370443002 383047005 3819150002
HSO2AON 000000 238525004 241356007  2.40070¢-004
HSO4ION 0.00000 0000000 0000000 0.000000
NH2CO2I0N 000071 308650002  A033820005 401247002 =
NHAION 0.00575 0321997 325820004 0324006
OHION 000000  887369-005  857002¢-008  8:83151e-005
OSION 000000 1.32696=-008 1.34271e-011 1.33561e-008 Y
|
[ Delete | [ Definefromstream.. | E[:]

Click on the x to close this dialog.

We will now repeat the steps for stream “2” but with different compositions. Please enter the following
composition for stream “2” in mole flow.

Temperature 25 C
Pressure 101.3 kPa
H20 55.51

HCI 0.1

H2S04 1.0

Click the Electrolytes line to see the pH.

Material Stream: 2 = B8

Warksheet | Attachments | Dynamics |

Worksheet ~True Species Info —— - Phase

Conditions ® Properties ° Aqueous

Properties ) Compesition © Solid

Composition

il & Gas Feed

Petroleum Assay | | PH -00811

£ dne Osmatic Pressure 65825 kPa

PSD Property i

EEEaEe lonic Strength 2.5144e-005 kgmol/kg

User Variables Heat Capacity 73805 kl/kgmole-C

Nptes Viscosity 11257 cP

Cost Parameters

Normalized Vields | Specific Electrical Conductivity 41582 8/m
I Emissions Molar Electrical Conductivity 000000 5-m2/kgmole

[ pete | [  Defineiromstresm. |
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Click the x to close the dialog.

Hysys will attempt to converge the process as you create it. As you close the final dialog box for data entry
you will see that the output stream “3” is “Blue” which means it has converged.

D Ho < Untitled - Aspen HYSYS V12.1 - aspenONE Flowsheet - o x
“ Home | Economics  Dynamics  PlantData  Equation Oriented  View  Customize  Resources  Flowsheet/Modify Format | Search Aspen Knowledge BEe- @
& Cut sio | Utility Manager A Model o P Z - {4 Pressure Relief % Emissions QE_
23 Copy - 4= Unit Sets £ Adjust Manager  ¥J] On Hold 8 Flowsheet @ |#* W~ $ BLOWDOWN and Depressuring ~
£ Workbook Reports - Project Al
[ Paste ~ g Fluid Packages . 5] Input J~ [ - [ Flare System Training
Clipboard Units Simulation ] Solver Summaries Analysis Safety Multi-Case Al
Simulation < I Capital ___USD Utilities: ___ UsD/Year QD || Energy Savings: ___ MW (%) (@ ] " Exchangers - Unknown: 0 OK: 0 Risk: 0 \@Jl ¥ X
Al lrems | Fawsheet Case (Main) - Salver Active x |+ ~ | Mode! Palette
& Workbook
b [ UnitOps ~ Views Streams
I [@ Streams B%
[ Stream Analysis
& Equipment Design
& Model Analysis
[@ Data Tables s
[ Strip Charts
& Case Studies 1 Dynamics &
@ Data Fits 3 Control
I [ Plant Dsta
b E3 Al s MIX-100 Extemal Madel
Heat Transfer
Manipulator
Piping &
Hydraulics
Pressure
1 ) Changer
A Properties ]
< > Reactor
ﬁg T Messages M.
Saving case C:.USers) JAMES~1.BER\ADPDATa\LOCal\Temp\AUTORECOVErY Save o N
. NOName (0x170368).ahc...
&9 Energy Analysis
completed. @

Flowsheet Object MIX-100 is created on the Main flowsheet
Flowsheet Object 1 is created on the Main flowsheet

EENERSTRISRESE | Vi Convergence

Reviewing the output

Double-Click stream “3”

Material Stream: 3

Responsiveness: 5| 115% & U

 Worksheet || Attachments | Dynamics |

Worksheet
Con
Properties
Composition

Oil & Gas Feed
Petroleum Assay
K Value

PSD Praperty
Electrolytes

User Variables
Notes

Cost Parameters
Normalized Yields
Emissions

ns

Stream Name
Vapour / Phase Fraction

Temperaturs [C]

Liq Vel Flow @5td Cond [m3/h]
Fluid Package
Utility Type

[Preszure [kPa] TOT..
Molar Flow [kgmole/h] 1143
Mass Flow [ikg/h] 2130
Std Ideal Lig Vel Flow [m3/h] <empty>
Melar Enthalpy [kl/kgmole] -2.865e+005
Molar Entropy [kl/kgmole-C] 7266
Heat Flow [i/h] -3.275e-007

KL

3_Flec
00006

36.99

1013

1143

2130
<empiy>
-2865¢+005
7266
-3.275¢-007
<empty>

Vapour Phase
0.0008

3699

1013
6.574¢-002
<empty>
<empty>
-3.787e+005
2134
-2490e+004
<empty>

n

[ Delete

| [ Definefrom stream.. |
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The converged process temperature is approximately 37.0 °C.

Click on the Electrolytes line.

Matenial Stream: 3 = B o5

Warksheet | Atiachments | Dynamics |

Worksheet ~True Species Info —  ~Phase

Conditions ® Properties ® Aqueous

Properties © Composition © solid

Compasition

il & Gas Feed

Petroleum Assay | | PH 0.8681

K vame: Osmotic Pressure 3012.0kPa

PSD Property i

i lonic Strength 1.48782-005 kgmal/kg

User Variables Heat Capacity 74867 klfkgmole-C

Nty Viscosity 076241 P

Cost Parameters

Normalized Yields | Specific Electrical Conductivity 14,687 5/m
! Emissions Molar Electrical Conductivity 0.00000 5-m2/kgmole

[ Dpete | [ Defineiromstream. |

The converged pH is 0.87 indicating that some acid/base chemistry has taken place. What about the
equilibrium compositions that have been calculated?

Click the Composition radio button at the top of the dialog. This creates a scrollable area where you can
see the actual true-species composition.

T =B 5
Warksheet | Attachments | Dynamics |
Worksheet | [-True Species Info—  ~Phase ~Gome: Baser—
. © Aqueous ‘ ® Molar ‘
Broperties ) solid ) Mass
Compositian
5 as Foed Molar Flow Molality Molarity
iﬁ\:ﬁﬁ:m Assay True Species Mole Fraction [kgmole/h] kgmolrkg] kgmole/m3]
PSD Property H20 097673 110609 5.35081e-002 551678 -
Electrolytes coaa0 000037 417338002 2004382005 2081540002
;S:t’e:a”ab'es H2504A0 000000  285323¢-007  143187e-010  142309e-007
Cort arammetins HCLAQ 000000  £82784e-010  448037e-013 4452000010
Nommalized Vields | NH3AQ 000000 124349000 624038013 6202132010
I Emissions NHAOHAQ 000000 444573000 223106012 221738000
s0240 000076 865423002 434306005 4316440002
50340 000000 133354020 669225024 6651226021 .
CUON 000088 100000s-001 5018436005 4287662002
Cco3ION 000000 747700016 360172e-019  3.57964e-016
H30ION 0.00351 0397437 199451e-004 0.198228
HCO310N 000000 286323007  143689e-010  1.42808e-007
HSO310N 000008  ©99071e-003  501376e-006  4:28303e-003
HSO4ION 0.00629 0712580  357603e-004 0355411
NH2CO2I0N 000000 Misgzients  734300e01 7297586016 -
NH4ION 0.00883 100000 5.01843e-004 0.498766
OHION 000000 540518013 271255016 260502e-013
520510N 000000  120468e-005 649723000 6.45740e-006 -
=3
[ pete | [  Defineiromstresm. | EE|

Click on the Composition line at the left.
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Material Stream: 3 = B g

Warksheet | Attachments | Dynamics
Worksheet Mole Fractions Muole Fractions_Elec Vapour Phase Agqueous Phase
Conditions H20 09799 08799 00613 09804 -
Ezﬁ;g:;on NH3 0.0087 00087 0.0000 0.0088
il & Gas Feed oz 0.0009 0.0009 0.3863 0.0004
Petroleum Assay 502 0.0009 0.0009 0.0523 0.0008
K Value HCL 0.0009 0.0009 0.0000 0.0009
PSD Property H2504 0.0000 0.0000 0.0000 0.0000
Electrolytes H2C03 0.0000 0.0000 0.0000 0.0000 g
User Variables H2503 0.0000 0.0000 0.0000 00000 3
Notes HCL1H20 0.0000 0.0000 0.0000 0.0000
Cost Parameters HCL2H20 0.0000 0.0000 0.0000 0.0000
Normalized Yields | HCL3H20 0.0000 0.0000 0.0000 0.0000
I Emissions MNH42C03 0.0000 0.0000 0.0000 0.0000
NH42C03.1H20 0.0000 0.0000 0.0000 0.0000
NH425205 0.0000 0.0000 0.0000 0.0000 ™
NH42503 0.0000 0.0000 0.0000 0.0000
NH42503.1H20 0.0000 0.0000 0.0000 0.0000
MNH42504 0.0000 0.0000 0.0000 0.0000
NH43C032 0.0000 0.0000 0.0000 0.0000
NH43H5042 0.0000 0.0000 0.0000 0.0000
NH44HCO3.1H20 0.0000 0.0000 0.0000 0.0000 >
Total 1.00000
l iew Properties... 1 [ Basis... I
T
[ Delete 1 [ Define from Stream... ] EE]

This displays the composition on an apparent-species basis. However, the true-species vapor composition
is also reported in this section. Use the scroll bars to scroll to the right to see the vapor composition (we
have dragged the window to the right to see more information)

Here we see the mole fraction basis for the vapor phase composition. You can change the basis by clicking
the Basis... button and looking at mole flow for example.

The actual mole flows are reported as well as the total mole flow for the phase.

Material Stream: 3 - = B &
- : ke
: Worksheet | Attachments | Dynamics ‘
Widiiehiect Molar Flows Molar Flows_Elec Vapour Phase Aqueous Phase
gu"d“‘?m H20 1120200 1120200 00040 112.0160 -
C’OPE”'E:_ NH3 1.0000 1.0000 0.0000 1.0000
S co2 0.1000 0.1000 00383 00417
Gil & Gas Feed
502 0.1000 0.1000 0.0034 0.0066
Petraleum Assay
K Value HCL 0.1000 0.1000 0.0000 0.1000
PSD Property H2504 0.0000 0.0000 0.0000 0.0000 =
Electrolytes H2C03 0.0000 0.0000 0.0000 00000
User Variables H2503 0.0000 0.0000 0.0000 0.0000
Notes HCL1H20 0.0000 00000 0.0000 00000
Cost Parameters HCL2H20 0.0000 0.0000 0.0000 0.0000 L5
Normalized Yields| | HCL3H2O 0.0000 0.0000 0.0000 0.0000
I Emissions NH42C03 0.0000 0.0000 0.0000 0.0000
NH42C03.1H20 0.0000 0.0000 0.0000 0.0000
NH425205 0.0000 0.0000 0.0000 0.0000
NH42503 0.0000 0.0000 0.0000 0.0000
NH42503.1H20 0.0000 0.0000 0.0000 0.0000
NH42504 0.0000 0.0000 0.0000 0.0000 -
Total 114.32000 kgmale/h
I View Properties... 1 [ Basis... ]
[ Delete \ [ Define from Stream... l EE]

This now completes the getting started guide. It is strongly recommended that you save your file at this
time.
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