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The OLI Engine for Aspen HYSYS® interface greatly enhances the 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® V14.5 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 evolve.

Using the OLI Engine for Aspen HYSYS®

Start Aspen Hysys in the normal manner. A splash screen will display and then disappear.

(® aspentech

Aspen HYSYS | V14.5 November 2024

Initializing ...

© 2024 Aspen Technology, Inc. AspenTach®, 23p2nONE™, and the Aspen lezflogo
are trademarks or ragisterad trademarks of Aspen Technology Inc All rights reserved.




This will now display the Aspen HYSYS® development environment.

<Mo Document> - Aspen HYSY5 V14,3 - aspenOME

D New
Open Case > Open Local Example Lg
B Open

Save
Recent Models Open From Template
Save As
Cases
Export

Tools

Print

Options

About

Entering the Chemistry and fluid packages

Select New and then Create New Case

/ <MNo Document> - Aspen HYSYS V14.5 - aspenONE

Create New Case > h

& Open

Es New Case From Template
Save As
Cases
Export
Tools
Print
New Template Column
Create a new template, Create a new column template.
Options

About




This will bring up the Simulation Environment.

D H- g - Untitled - Aspen HYSYS V14,5 - aspenONE - o %
“ Home | View  Customize  Resources Search Aspen Knowledge B~ e
&% Cut E T [ Methods Assistant [ Map Components (71 Hypotheticals Manager a "E% & Associate Fluid Package q
53 Copy - - #,g Reactions E3, Update Propetties A, Convert [ Definitions -
: Component  Fluid . Petroleum ail Convert to ! PVT Laboratory
8, Paste Lists  Packages LH UserProperties Assays O Remove Duplicates Manager Refining Assay (2] Options Measurements
Clipboard Navigate ® Components Refining Hypotheticals oil PVT Data
Properties « G Lists -« |+ &
Al ltems - i
List Name Source Associated Fluid Packages Status 2
2 Component Lists
Fluid Packages
g
Petroleum Assays
¥
% Reactions
[ Component Maps
User Properties
P
T .
— Erpon
{2 Simulation
) satety Analys Messages -ax
Required Infe : Fluid Packages - Select property package
6% Energy Analysis Required Infe : Compenents -- Empty compenent list

Selecting Fluid Packages
OLI recommends starting with adding a fluid package.

Select Fluid Packages
® Ho[ o -

Responsiveness: 5| 100% (&)

“ Home | View  Customize  Resources
% Cut T [ Methods Assistant ] Map Components
. L A
23 Copy ~ Reactions (3 Update Properties
e  rEent B Bt e P Petrol
| Paste Li Packages R User Properties Assal
Clipboard Navigate ] Components Refini
Properties ¢ Fluid Packages |+
Al ltems
Fluid Package Compo’

Petroleum Assays
[ Reactions

[& Component Maps
[ User Properties

L "
e

e

There are no fluid packages currently defined for this simulation. We need to add a package.

Click the Add button




Scroll down the window to find OLI_Electrolyte

' Fluid Package: Basis-1 - | +

Set Up | Binary Coeffs I StabTest I Phase Order I

Package Type: HYSYS

- Property Package 5election

Grayson Streed =
LAPWE-IFS7

Kabadi-Danner
Lee-Kesler-Plocker

MBWR

NBS Steam

NRTL

OL{ Electrolyte

Peng-Robinson

PR-Twu

PR3V =
Sour PR

Sour SRK

Sour Water

SRE

SRK-Twu

Sulsim (Sulfur Rerowvens]

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.



B HoE - -

Untitled - Aspen HYSVS V14.5 - aspenONE

- 0O x

m Home | View  Customize  Resources | Search Aspen Knawledge B - @
Cut = T [ Methods Assistant [ Map Components (# Hypotheticals Manager & Associate Fluid Package
p Comp yp g a g -y
23 Copy ~ 4 5 Reactions 53 Update Properties Convert Definitions ~
B T U p Petraieum | ¥ ail Comvertto B PVT Laboratory
[ Paste Lists Packages L User Properties Assays 3 Remove Duplicates Manager Refining Assay =] Optiens Measurements
Clipboard Navigate 5 Companents Refining 1 Hypotheticals il PVT Data
Properties < Fluid Package: Basis-1 | + =
All ltems ||| setup | Binary Cocffs | StabTest | Phase Order | Tabular | Notes |
I [& Component Lists [
4 [ Fluid Packages Packege Type:  HYSYS Component List Selection Component List - 1 [HYSYS -‘ View
|C3 Basis-1 |
[ Petroleum Assays ~Property Package Selection [ Initislize Electrolytes Enviranment J
[@ Reactions
[% Component Maps (APWS-IFIT Phase Option Solid Option
5 User Properties Kabadi-Danner
Lee-Kesler-Plocker Vapour Exclude All Solids
MBWR
NES Steam Organic [] Al Scaling Tendency [
NRTL Solid —
OL{ Electrolyte Aqueous [
Peng-Robinson
PR-Tu
PRSV
Sour PR
Sour SRK
our Water Redox Options
SRK
Included []
SRK-Tivws = |
Sulsim (Sulfur Recovery)
Twu-Sim-Tassone Hypo Method
UNIQUAC @ APl ©) Cavett ) Lee-Kesler ‘
Witson
Zudkevitch-loffee - ‘ |
Property Pkg
o m ]
i‘:g Safety Analyst Messages ] | TR
. Required Info : Components -- Empty companent lst ~ +|[[vpdared T1uid packaga xm data is invaria. | Apparent Error
Y Energy Analysis Required Info : Companent List - 1 [HYSYS Databanks] - Empty component lsf M
Required Info : Fluid Packages -- Select property package - essage
3 P n ] v
Responsiveness 5| 100% & {] ®

(Note: There is an apparent error message. This is a stray message from Aspen HYSYS and not from

OLl)

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)

Properties < Fluid Package: Basis-1 -« |+

All lterms

Notes |

Set Up | Binary Coeffs | StabTest | Phase Order | Tabular |

p [Z Component Lists

4 [ Fluid Packages
|55 Basi

[® Petroleum Assays

[@ Reactions

L& Component Maps

L& User Properties

Package Type  Hysys

~Property Package Selection

APWS-IFO7 -
Kabadi-Danner
Lee-Kesler-Plocker
MEWR

NES Steam

NRTL

OL_Electrolyte
Peng-Robinson
PR-Tow

PRSV

Sour PR

Sour SRK

Sour Water

SRK

SRK-Tuwu

Sulsim (Sulfur Recovery)
Twu-Sim-Tassone
UNIQUAC

Wilson
Zudkevitch-Joffee =

Component List Selection P List - 1 [HYSYS D.

[ Initialize Electrolytes Environment ]

- Phase Option Selid Opticn

Vapou
Organic [
Solid

Aqueous ]

Exclude All Solids [
All Scaling Tendency []

~Redox Options

Included []

Hypo Estimation Method
{ @ APl ) Cavett () Lee-Kesler

| e @)

Property Pkg

think simulation | getting the chemistry right




Here we are choosing Option 1, In the tree-view, click on Component Lists.

Click the small arrow to expand the list. This will expand the list to display all the component lists.

Select Component List -1

Properties

All ltems

4 uid Packages
[ Basis-1
[@ Petroleum Assays
[ Reactions
& Component Maps
[ User Properties

¢ - Component List View: Component List - 1 [HYSYS Databanks] - |+

|- Component Lists
(2 Component List - 1

Source Databank: HYSYS

Component

Type

Group

L Properties

/- Simulation

Search for: Search by: Full Name/Synonym
Simulation Name Full Name / Synonym Formula
Methane a
Ethane c2
Propane =]
i-Butane i-c4 q
n-Butane nC4 q
i-Pentane i-C5 q
n-Pentane n-C5 q
n-Hexane 6 q
n-Heptane c7 q
n-Octane 8 q
n-Nonane o q
n-Decane c1o c1
n-Ci cn i
»

m

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.

Select: Pure Components - Filter: | All Families v|
Search for: | Full Name/Synonym "’|
Simulation Mame Full Mame / Synonym Formula lél
Methane C1 Ch4
Ethane c2 C2He
Propane c3 C3Ha
i-Butane i-C4 C4H10

This will display several options:
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- |

Select: ’ Pure Components - Filter:

Pure Components

Search for OLI (Aqueous) Search by:

| OLI (MSE) N
Simulati Hypothetical ! <
imulatig Hypothetical Solid ame / Synonym

Iethanes C1

[ |

Ethane C2

For this example, we will use OLI (MSE)

Properties < G List View: C List - 1 [HYSYS |+ =
Allitems -
% C #t List
4 [ Component Lists Source Databank: HYSYS Select
[ Component List - 1
4 53 Fluid Packages sent
22 Besio Component Type Groun carch for Additionsl Database
(33 Petroleum Assays
£ Reactions Simulation N Full Name / 5y Formul =
£9 Component Maps imulation Name ull Name / Synonym ormula =
(36 User Properties ACENITRILE Acstenitrile CHacN
ACET2 Acstic_acid,_dimer Cango4
ACETACID Acstic_acid CH3COOH
ACETALDEHD Ethanal Cah40
ACETONE Acstons CH3COCH3
ACETYLENE Acstylens c2h2
ACIDSO0 Acid_soluble_cil_(0) cazH36
ACIDSO1 acid_soluble_oil_-_light Cl0H16
ACIDSOZ acid_soluble_oil_-_20-30% C14H20
ACIDSO3 acid_soluble_oil_-_60-70% QENE
ACIDSO4 acid_soluble_oil_-_>70% c23ma2
ACIDSOS acid_soluble_oil_-_>80% c25H34
ACRYL2 Acrylic_scid_dimer CEHEO4
ACRVLONTRL CHIN T
" Properties

" Simulation

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.

11
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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.

‘Component List View: Component List - 1 [HYSYS Databanks] - | +

ams Aupes Carsrpe

BT fosehon

" "

Moroger  Rebmey Arnay 1] ¢

st Name S Nt | Sy bomae
. bt e ar
TR [ X
oo DrtrumetV_a ~ :
It Cveene . “
NS Mompna Vst R
MO0 Nieabene vl w Wi
L= ~atrr -
o
s (=
VO o
IR0 o
P e ) [ w2104
| ameten 108 peinage wv) seta T elie
wpaatas Thile packape we) aata 13 1o
| iptetes Flata secage el sete te tewalid
Ragrmacenens b/ W =)

Source Databank: HYSYS

Companent Type Group

H20  Electrolyte Compenent

Status:

Select: OLI (MSE) M
Search for: H20 Additional Database

Simulation Name Full Name / Synonym Formula
H2C03 Carbonic_acid H2CO3
H2CR207 Dichromic{V)_acid H2Cr207
H2CRO4 Chromic{Vl)_acid H2Cr04
H2MNO4 Manganic(VI)_acid H2MnC4
HZMOO04 Molybdenic(VI)_acid H2Mo04
H202 HYDROGEM_PEROXIDE H202
H2RHVIO4 H204Rh
HZRUVIO4 H2O4Ru
H25203 Thiosulfuric_acid H25203
H25204 Dithionous_acid H25204
H25206 Dithionic_acid H25206
H25207 Disulfuric_acid H25207
H25208 Peroxodisulfuric(VIl)_acid Haszoe
H25506 Pentathionic_acid H255086

If you wish to remove a component from the selected list, highlight it and use the Replace button.
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Using the same procedure, add the following components’.

NH3
Cco2
SO2
HCL
H2S04

The input should look like this:

- Component List View: Component List - 1 [HYSYS x |+ ~

Source Databank: HYSYS Select: |DLI (MSE) M
¢ Search for: H2504 Additional Database
omponent Type Group

H20  Electrolyte Component

NH2  Electrolyte Compenent Simulation Mame Full Name / Synonym Formula
H2504  Electrolyte Component H25204 Dithionous_acid H25204
HCL  Electrolyte Component H2SE04 Selenic{V1)_acid H25e04

S02  Electrolyte Compeonent HO25043 Holmium(lll)_sulfate Ho2(504)3

C02  Electrolyte Component

Remove

The component selection has been completed. We are now ready to start building our process.

Creating the Simulation

Click on the Simulation section

"'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.

| 13



D Ha[ s Untitled - Aspen HYSYS V12.1 - 2spenONE -0 x
Home | View  Customize  Resources Search Aspen Knowlsdge B @
& Cut @ Tl & Methods Assistant 4] Map Components Pl (4 Hypotheticals Manager Ei ﬁLﬁ L& Associate Fluid Package ql
3 Copy + = A Resctions [, Update Properties A Convert fDeinitions -
Component _ Fluid ctroleum oil Convert to PVT Laboratory
8 Paste Lists  Packages IR User Properties Assays O Remove Duplicates Manager Refining Assay =] Options Messurements
Clipboard Navigate r] Components Refining & Hypotheticals Qil PVT Data
Properties < G List View: C List - 1 [HYSYS x |+ =
All tems - =]
4 g Componentlists |||l o\ e patabank: HYSYS Select: oL (MSE) -
|C& Component List - 1
4 [ Fluid Pack
25 Fluid Packages serchior [ ] Additional Database
[ Basis-1 Component Type Group
£ Petroleum Assays H20  Electrolyte Component
58 Reactions Simulation N Full Name / 5 Formul
£g Component Maps NH3  Electrolyte Companent imulation Name ull Name / Synonym ormula =
(5 User Properties €02 Electrolyte Campanent ACENITRILE Acetonitrile CHICN
502 Electrolyte Component ACETZ Acstic_acid,_dimer CaHgo4
HCL  Electrolyte Companant ACETACID Acetic_acid CH3ICOOH
H2504  Electrolyte Component ACETALDEHD Ethanal C2H40 3
ACETONE Acetone CH3COCH3
ACETYLENE Acetylene caHz
ACIDSO0 Acid soluble_oil_(0) c22H36
ACIDSO1 acid_soluble_cil - light cloH16
ACIDSOZ acid_soluble_oil_-_ 20-30% C14H20
ACIDSO3 acid_soluble_oil_-_60-70% ClsHas
Iy ACIDSO4 acid_soluble_oil - »70% o2
ACIDSOS acid_soluble_oil_-_>80% casHaa U
) safety Analysis
Messages vix
&Y Energy Analysis 2
Updated fluid package xml data is invalid.
updated Tluid package xml data is invalid.
- Updated fluid package xml data is invalid.
Responsiveness: 5| 100% &) @

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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D H o @[ s Untitled - Aspen HYSYS V14,5 - aspenONE Flowsheet - o x
Home | Economics  Dynamics  PlantData  Equation Oriented  View  Customize  Resources  Flowsheet/Modify  Format

ct sl -| % Utility Manager  [¥@F Active Model  fF P B+ [l Pressure Relief Emissions
- ElE [

E3Copy~ 52 Unit Sets $& Adjust Manager Y} On Hold [ Flowsheet \_ @I- R BLOWDOWN and Depressuring ~ -
- - Workbosk Reparss - Project A
[ Paste ~ T Fluid Packages 5] Input b (32 - ) Flare System Trsining  Builder
Clipboard Units Simulation ) Solver Summaries Analysis Safety Multi-Case Al
Simulation < | Capital: USD  Utilities: UsD/Vear (I || Energy Savings: Mw (%) (B || Exchangers- Unknown: 0 OK: 0 Risk 0 @.
Allltems - (Main) - Sohver Active . | + = | Model Palette FaEd
£8 Workbook
£5 UnitOps Flowsheets
08 Streams .. B%. -.
£ Stream Analysis
[% Equipment Design
[8 Model Analysis
[ Data Tables
Al
[& Strip Charts
[ Case Studies -
£ Dota Fits Dynamics & Control
b [ Plant Data
b Al External Model
Heat Transfer
Manipulator
Piping & Hydraulics
Pressure Changer
Reactor
Separator
n 5
. Properties
H Simulation
447 Safety Analys Messages
Updated T1uid package xml data is invalid.
&9 Energy Analysis

ORISR | view Convergence| Responsiveness: 5| 140% & B: @ ()

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 x

- Streams Flowsheets

LN I.

Drams @JQ-H

External Model

...

Manipulator

Piping &
Hydraulics

Pressure
Changer
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The workspace now looks like this:

4

MIX-100

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.

16



_ Flowsheet Case (Main) - Solver Active -~ | + i

v

MIX-100

Model Palette

Views

v 4 X

Streams Flowsheets

==

All

Dynamics &
Control

External Model

Heat Transfer

Manipulator

Piping &
Hydraulics

Pressure
Changer

\
1]

Reactor

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

Mixer: MIX-100

o = 8

Design | Rating | Worksheet | Dynamics ‘

Design Neme  MIX-100
Connections

Parameters

—>
User Variables
Notes I/\\)
—>
— >

Outlet
<< Stream - L

Fluid Package

Inlets

[ oo | S |

Locate the Inlets area and click in the first cell. Select stream “1”. Repeat for stream “2”.
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= B 5

Design |Rat\ng | Worksheet | Dynamics

Design Name  MIX-100
Connections

Parameters

—>
User Variables
Notes
—_—>
—>
Inlets Outlet
1 L
_—_— Fluid Package
2
7% Basis-1

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 =
Design | Rating | Worksheet | Dynamics ‘
Design Name  MIX-100
Connections
Parameters

User Variables >

Notes
—>
—>

Inlets Qutlet
2
<< Stream >> Fluid Package
[m ‘ Not Solved | Fignored

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.

18



_Flowsheet Case (Main) - Solver Active - | +

Model Palette

[

Streams

- B x

Flowsheets

== [l

All
— =
1 ——) Dynamics &
- I( 3 Control
MIX-100 External Model
2
Heat Transfer
Manipulator
Piping &
h Hydraulics
Pressure
Changer
v
< > Reactor
. agm
Entering Stream Composition Data
H “qgn H H H
Double-click stream “1”. This will open a new window.
Material Stream: 1 o @8
Worksheet | Attachments | Dynamics
Worksheet Stream Name 1 1_Elec
Conditions Vapour / Phase Fraction <empty> <empty>
Properties Temperature [C] <empty> <empty>
Composition Pressure [kPal <empty> <emply>
Oil & Gas Feed || 5oy flow [kgmole/h] <empty> <empty>
Petroleum Assay
K Value Mass Flow [kg/h] <empty> <empty>
Electrolytes Std Ideal Liq Vol Flow [m3/h] <empty> <empty>
User Variables Molar Enthalpy [ki/kgmole] <empty> <empty>
Notes Molar Entropy [kl/kgmole-C] <empty> <empty>
Cost Parameters Heat Flow [k)/h] <empty> <empty>
Normalized Yields Liq Vol Flow @Std Cond [m3/h
I Emissions iq Vol Flow ond [m3/h] <empty> <empty>
Fluid Package Basis-1
Utility Type
I Unknown Compoasitions
[ Delete ‘J |' Define from Stream... 4 [ 3

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

19



Workshest | Attachments | Dynemics |

Worksheet

Conditions
Properties
Composition
Oil & Gas Feed
Petroleum Assay
K Value
Electralytes
User Variables
Notes
Cost Parameters
Normalized Yields!
I Emissions

Stream Name 1
Vapour / Phase Fraction <empty>
Temperature [C] 40.00
Pressure [kPa] 101.3
Molar Flow [kgmole/h] <empty>
Mass Flow [kg/h] <empty>
Std Ideal Lig Vol Flow [m3/h] <empty>
Molar Enthalpy [kl/kgmole] <empty>
Molar Entropy [k)/kgmole-C] <empty>
Heat Flow [kJ/h] <empty>
Liq Vol Flow @5td Cond [m3/h] <empty>
Fluid Package Basis-1
Utility Type

1_Elec
<empty>

40.00

101.3
<empty>
<empty>
<empty>
<empty>
<empty>
<empty>
<empty>

Unknown Compaositions

[ psete | [ oenehomsvean. | v

Now click the Composition line

Worksheet | Attachments | Bynamics |
Worksheet | Mole Fractions ‘ Mole Fractions_Elec
C°"d‘ﬁ?"5 H20 | <empty> <empty> *
zrupert\?s‘ NH3 <emply> <empty>
P co2 <empty> <empty>
Petroleum Assay S02 <emuty> <empty>
K Value HCL <empty> <empty>
Electrolytes H2504 <empty> <empty>
User Variables H2C03 <empty> <empty>
Notes H2503 <emply> <empty>
Cost Parameters | | HNH2CO2 <empty> <empty>
Normalized Yields| | NH42C03 <empty> <empty>
I Emissions NH42503 <empty> <empty>
NH42503.1H20 <empty> <empty>
NH42504 <empty> <empty>
INH43HS042 <empty> <empty>
NH44H2C033 <empty> <empty>
NH4CL <empty> <empty>
NH4CLB <empty> <empty>
NH4CO2ZNH2 <empty> <empty>
NH4H35042 <empty> <empty>
NH4HCO3 <empty> <empty>
NH4H503 <emply> <empty>
NH4HSO4 <empty> <empty>
NH40H <empty> <empty> -
Total 0.00000
Edit... View ng's_ Basis...
| Unknown Compositions
[ oeee | [ oeimeromsieam. | ] («]=]

think simulation | getting the chemistry right
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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 CR=R
Worksheet | Attachments | Bynamics |
Workshaat Mole Fractions Mole Fractions_Elec

Conditions H20 e <empty> a

Properties NH3 <empty> <empty> |

Eominesinol] co2 <emply> <empty>

Oil & Gas Feed s02 <empty> <cempty>

Petroleum Assay HeL com

K Value pty> <empty>

Electrolytes H2504 <empty> <empty>

User Variables H2c03 <empty> <empty>

Notes H2503 <empty> <empty>

Cost Parameters | | HNH2CO2 <empty> <empty>

Normalized Yields| | NH42C03 <empty> <empty>

I Emissions NH42503 <empty> <empty> -
NH42503.1H20 <empty> <empty> i
NH42504 <empty> <empty>
NH43H5042 <empty> <empty>
NH44H2C033 <emply> <empty>
NH4CL <empty> <empty>
NHACLB <empty> <empty>
NHACO2NH2 <empty> <empty>
NH4H35042 <empty> <empty>
NH4HCO3 <empty> <empty>
NH4HS03 <emply> <empty>
NH4HSO4 <empty> <empty>
NH40H <empty> <empty> -
Total 0.00000
[ Edi
|
[ Delete | { Define from Stream... ] @ =

This will open a new window

@ Stream: Materi...  — O X
~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

Worksheet | Attachments Dynamics

Worksheet

o B B

Molar Flows Malar Flows_Elec
Conditions H20 | kgmole/h =) 5551 <empty> .
Properties NH3 [empty> <empty>
Composition
Ol & Gas Feed co2 <emply> <empty>
Petroleum Assay 502 <emply> <empty>
K Value HCL <empty> <empty>
Electralytes H2504 <empty> <empty>
User Variables H2c03 <empty> <emoty>
Notes H2503 <empty> <empty>
Cost Parameters | | HNH2CO2 <empty> <empty> =
Normalized Yields| | NH42C03 <empty> <empty>
I Emissions NH42503 <empty> <empty>
NH42503.1H20 <empty> <empty>
NH42504 <empty> <empty>
NH43HS042 <empty> <empty>
NH44H2C033 <emply> <empty>
NH4CL <empty> <empty>
NHACLB <empty> <empty>
NHACO2NH2 <empty> <empty>
NH4H35042 <empty> <empty>
NH4HCO3 <empty> <empty> -
Total 0.00000 kgmole/h
| Edit... View Properties... I { Basis...
| Unknown Compaositions
[ Delete Define from Stream... 4 =

Once you click 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.

kgmole/h ~

@ Input Composition for Stream: Material Stream: 1

Comp Mole Flow

55.51 =
NH3 <empty>
Co2 <empty>
S02 <empty>
HCL <empty>
H2504 <empty>
H2CO3 <empty>
H2503 mpty>
HNH2CO2 <empty> =
NH42C03 <empty>
NH42503 <empty>
NH42503.1H20 <empty>
NH42504 <empty>
NH43HS042 <empty>
NH44H2CO33 <empty>
NH4CL <empty>
NH4CLB <empty> I |
NHA4CO2NH2 <empty>
NH4H3S042 <empty>
NH4HCO3 <empty> -
AILIALICOY

— O

~Composition Basis

© Mole Fractions

© Mass Fractions

© Liq Volume Fractions
@ Mole Flows

() Mass Flows

© Lig Volume Flows

X

~Composition Controls

Normalize Total

55.5100 kgmole/h

{ Erase

[ Equalize Composition
{ Cancel

| oK

Press the <Enter> key to continue.
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(5 Input Composition for Stream: Material Streame 14— o] S |

CompMoleFlow --Coor:‘sttlo: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
H2503 0.0000 =| | © Lig Volume Flows
HNH2CO2 0.0000
NH42C03 0.0000
NH42503 0.0000 ~Composition Controls
NH42503.1H20 0.0000 [ Erase l
MH42504 0.0000
MNH43HS042 0.0000
NH44H2C033 0.0000 |__ Equalize Composition _ |
NHACL 0.0000
MNHACLE 0.0000
NHACO2ZNH2 0.0000
NH4H35042 0.0000
MNH4HCO3 0.0000 - [ c | ]
ancel
! RN e a—
_éﬂ

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

e H20
e NH3
e CO2
e SO2

55.51

1.0

0.1

0.1

The remaining values can be zero.
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Click the OK button.

e Input Composition for Stream: Material Stream: 1

Comp Mole Flow
H20 55.5100 =
NH3 1.0000
H2504 <empty>
HCL <empty>
S02 0.1000
coz2 0.1000 =
H2C03 <empty>
H25207 <empty>
H2503 <empty>
H2504.1H20 <empty>
H2504.2H20 <emptv> —
H2504.3H20 <empty>
H2504.4H20 <empty>
H2504.6.5H20 <empty>
HCL1H20 <empty>
HCL2H20 <empty>
HCL3H20 <empty>
NH42C03 <empty>
NH42C03.1H20 <empty>
NH425205 <empty> M

-Composition Basis

0 Mole Fractions

(©) Mass Fractions

() Lig Volume Fractions
@ Mole Flows

) Mass Flows

() Lig Volume Flows

-Composition Controls

E——

[ Equalize Compaosition l

56,7100 kgmole/h

[ Cancel ]

I oK |

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

Warksheet | Attachments | Dynamics |

Notes

Viscosity
Cost Parameters

Normalized Yilds | SPecific Electrical Conductivity

I Emissions Molar Electrical Conductivity

Worksheet [ -True Species Info —  ~Phase
Conditions © Properties SIS
Properties © Composition © Solid
Composton || -
Cil & Gas Feed

Petroleum Assay | pH 9.3400
K Value Osmotic Pressure 27709 kPe
PSD Property ;

Electrolytes lanic Strength 7.8249¢-006 kgmol/kg
User Varisbles | | Heat Capacity 74660 fkgmole-C

0.68024 cP
5.14315/m
000000 5-m2/kgmole

[ pemte | [ Defineirom Stream.

J

(€[]

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 oE =
Warksheet | Atiachments | Dynamics |
Workshest [ True SpeciesInfo | - Phase - Conc. Basis —
P © Propties ® Aquesus ‘ @ Moler ‘
Properties ompesition 0 Salid 0 Mass
Compostion || L
O & oo Fecd Molar Fiow Molslity Molarity
Eﬁ\zﬂﬁ:m Assay True Species Mole Fraction kgmolern] kamolike] kgmole/m3]
PSD Property H20 097929 548560 5.35081e-002 552144 ]
Electrolytes coaa0 000000  217211e-005  210780e-008  2.18626e-005
e Variobles H2504A0 000000 0.000000 0.000000 0.000000
o rametors HCLAQ 0.00000 0.000000 0.000000 0.000000
Nomnalized Vields | NH3AQ 0.00259 0145256 146980e-004 0.146202
I Emissions NHAOHAQ 0.00880 0492882 408732¢-004 0.496004
s0280 000000 763003012 772151e-015  7.68065-012
50340 0.00000 0.000000 0.000000 0.000000 E
CLION 0.00000 0.000000 0.000000 0.000000
CO3ION 000040  221690e-002 224322005 223135002
H30I0N 000000 630448010  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 403382005 401247002 =
NHAION 0.00575 0321997 325820004 0324006
OHION 000000  B87369-005  857002¢-008  8:83151e-005
Q510N 000000 1.32696=-008 1.34271=-011 1.335A1=-008 M

[ osee ]

[ Define from Stream...

]

(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
Pressure 101.3
H20 55.51
HCI 0.1
H2S04 1.0

C
kPa

Click the Electrolytes line to see the pH.

Material Stream: 2

Warksheet | Attachments | Dynamics |

Worksheet ~True Species Info —— - Phase

Conditions @ Properties :?7 Aguecus

Properties ©) Composition © Solid

Composition )

il & Gas Feed

Petroleum Assay | | PH -00811

K Value Osmotic Pressure 65825 kPa

PSD Property i

o] lonic Strength 2.5144e-005 kgmolikg

User Variables Heat Capacity 73.805 k/kgmole-C

Notes Viscosity 11257 P

Cost Parameters N

Normalized Yields | Specific Electrical Conductivity 41582 5/m
I Emissions Molar Electrical Conductivity 0.00000 S-m2/kgmole

[ pete |

[ Define from stream.
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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 7 Utility Manager A Model o P Z - {4 Pressure Relief % Emissions Q) QE_
53 Copy ~ o Unit Sets ﬁAdJu;t Manager 3] On Hold 69 Flowsheet |ad] |i* EI - % BLOWDOWN and Depressuring ~
i Workbook Reports Project Al
(8 Paste ~ 13 Fluid Packages . 5 Input [ [ - ) Flare System Training
Clipboard Units Simulation ] Solver T Summaries Analysis Safety Multi-Case Al
Simulation < | Capital __USD Utilities: ___UsD/Year (D || Energy Savings: ___ MW (%) (@ ] " Exchangers - Unknown: 0 OK: 0 Risk: 0 \@Jl ¥ X
All ltems - ) ‘Flowsheet Case (Main) - Solver Active - | + ~ | Model 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 Data
» CaA 2 MIX-100 External Model
Heat Transfer
Manipulator
Piping &
Hydraulics
Pressure
1 Changer
A Properties W
< > Reactor
ﬁfﬂ&mﬂ Iysis Messages > 1x
Saving case C:\Users)\JAMES~1.BER‘\AppData\Local’\Temp\AutoRecovery save of =
. 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

OREMERRE | View Convergence

Reviewing the output

Double-Click stream “3”

Material Stream: 3

Responsiveness: 3|  113% @ U

 Worksheet | Attachments | Dynamics |

Worksheet

Conditions
Properties
Composition

Ol & Gas Feed
Petroleum Assay
K Valus

PSD Property
Electrolytes

User Variables
Notes

Cost Parsmeters
Normalized Yields
Emissions

Stream Name 3
Vapour / Phase Fraction 0
Temperature [C]

[Pressure [KPa] TOT..
Melar Flow [kgmole/h] 1143
Mass Flow [kg/h] 2130
Std Ideal Lig Vel Flow [m3/h] <empty>
Melar Enthalpy [k)/kgmole] -2.865e+005
Molar Entropy [k)/kgmole-C] 72,66
Heat Flow [ki/h] -3.275e+007
Lig Vol Flow @Std Cond [m3/h] <empty>
Fluid Package is-1
Utility Type

3 Elec
00006
3699
1012
1142
2130
<empty>

-2.865e+005

72.66

-3.275e+007

<empty>

Vapour Phase
0.0006

36.99

1012
6.574e-002
<empty>
<empty>
-2787e+005
2154
-2.490e+004
<empty>

[ pelete

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

Click on the Electrolytes line.

Material Stream: 3 =5 &

Worksheet | Attachments | Dynamics |

Worksheet ~True Species Info —  -Phase

Conditions e

Properties © Selid

Composition SR —

il & Gas Feed

Petroleum Assay | | PH 0.8681

K Value Osmotic Pressure 3012.0kPa

PSD Property i

Electrolytes lonic Strength 148782005 kgmolikg

User Variables Heat Capacity 74,667 kl/kgmole-C

Notes Viscosity 076241 P

Cost Parameters

Normalized Vields | Specific Electrical Conductivity 14687 S/m
! Emissions Molar Electrical Conductivity 0.00000 S-m2/kgmole

[ peme || Definefromsteam. |

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.

Material Streamm: 3 ==
Warksheet | Attachments | Dynamics |
Workshest True Species Info | Phase Conc. Basis
| Conditions | | ) Properties O Aqueous ‘ © Molar ‘
Properties omposition ) Salid 0 Mass
Compositian ) [
O & oo Fecd Molar Flow Molality Walarity
Eﬁ\zﬂﬁ:m Assay True Species Mole Fraction gmolern] Kkamolfke] kgmolem3]
PSO Property H20 007673 110609 5.55081e-002 55,1678 -
Electrolytes CO2AQ 0.00037 4.17338e-002 2.094382-005 208154e-002
:i’eg’a”ab'es H250440 000000 285323007 143187e-010 142308007
Coat Parameters HOLAG 000000 802784010 448037e-013  445200e-010
Normalized Yiclds | NH3AG 000000 124349009 6.24038e-013  620213e-010
I Emissions NHAOHAQ 000000 4445736009 223106e-012  221738e-009
so20 DO0OTE 865423002 434306e-D05  431644e-002
5030 DOOO0O 133354020 669225e-D24  655122e-021 i
cuoN 000088 100000001  501843e-D05  498766e-002
co3aN DOOOOO 77700016 360172e-D19  357964e-016
H30ION 0.00351 0397437 199457004 0.198228
HCO3ION 000000 286323007 143689¢-010  1428082-007
HSOION 00000 999071003 501376e-006  498303e-003
HSO4I0N 0.00629 0712580 357603004 0355411
NH2CO2I0N 0.00000 463212015 7.34300e-019 720798016 =
NH4ION 000883 100000 5.01843e-004 0.498766
OHION 000000  540518e-013 271255016 260502013
5205I0M 000000 120458005 649723e-000  6457A0e-006 -
< —
[ peste | [ Definefomstream. |

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

Warksheet | Attachments | Dynamics
Worksheet Mole Fractions Mole Fractions_Elec Vapour Phase Agqueous Phase
Conditions H20 09799 04799 0.0613 0.9504 -
E’:"F:;:':;on NH3 0.0087 0.0087 0.0000 0.0088
il & Gas Feed coz 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 3
User Variables H2503 0.0000 0.0000 0.0000 0.0000 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 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
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 B
Total 1.00000
l View Properties... ] [ Basis... ]
T SS———
[ Delete ] [ 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 o=
by
i Waorksheet | Attachments | Dynamics ‘
w Molar Flows Molar Flows_Elec Vapour Phase Agquegus Phase
Conditions H20 112.0200 112.0200 00040 112.0160 .
E"’Pe”'e:_ NH3 1.0000 1.0000 0.0000 1.0000
omposition co2 0.1000 0.1000 00383 00417
Qil & Gas Feed
502 0.1000 0.1000 0.0034 0.0066
Petroleum 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 0.0000
User Variables H2503 0.0000 0.0000 0.0000 0.0000
Notes HCL1H20 0.0000 0.0000 0.0000 0.0000
Cost Parameters HCL2H20 0.0000 0.0000 0.0000 0.0000
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... ] [ Basis... ]
[ Delete ] [ Define from Stream... ] EE]

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