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The OLI Engine for Unisim Design interface greatly enhances Unisim Design’s 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 fluid package within Unisim Design This “Getting Started” guide will show
you how to create the electrolyte chemistry for a simple case and then create a simple flowsheet in Unisim
Design

Assumptions

The following assumptions are made for this guide:

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

3. The OLI Engine for Unisim Design product has been installed.

4. The OLI security model is running.

5. Unisim Design R491 (or later) is being used.

6. The user is expected to know how to use Unisim Design



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 Unisim Design

Start Unisim Design in the normal manner. A splash screen will display and then disappear.

Honeywell

HONEYWELL CONNECTED INDUSTRIAL
UniSim® Design R491




This will now display the Unisim Design development environment.

%] UniSim Design R491 — [m] X
File Tools Help

BT

UniSim Design R491

Entering the Chemistry and fluid packages

Select File | New | Case

2] Unisim Uesign Hay

E Tools  Help
1 New I
s

h Open Refinery Case

a Save Ctrl+5 Jemplate
Save As... Ctrl-Shift+S |-, Column

3 SaveAlL. PVT Exp Template
LClose Case Case Scenario Project
Close All..

think simulation | getting the chemistry right 6



This will bring up the Simulation Environment.

%] NoName.usc - UniSim Design R491 — [m] X
File Edit Basis Tools Window Help
b3»BEe A BEAxOC T Stone

[ Component Lists:

Master Component List

Juili

Ce [Fuid Pkgs [Hypotheticals | Hypo Carrelation Sets |Oil Manager |Reactions |Component Maps [iser Properties |

Balance Tool alv
Selecting Fluid Packages
OLI recommends starting with adding a fluid package.
Select Fluid Packages
: A Simulation Basis Ménager l'
~Component Lists

Master Component List

| Components |F|uid Plkgs I Hypotheticals ] Hypo Correlation Sets IDiI Manager ] Reactions ]Component Maps I}ser Properties r

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

think simulation | getting the chemistry right 7



Click the Add button

A Simulation Basis Manager =N ol 5
~Current Fluid Packages ~Flowsheet - Fluid Pkg Associations
View... Flowsheet Fluid Pkg To Use
I Case (Main) = empty>
o)y BE
Delete
Copy
View Users... Default Fluid Pkg | e
Impert... ~Fluid Pkg for New Sub-FlowSheets
(@) Use Default Fluid Pkg [Jinciude Column
EIIIL () Use Parent's Fluid Pkg

] Components  Fluid Pkgs |Hypothetica|s ]Hypo Correlation Sets IOiI Manager ]Reactions ]Component Maps IJser Properties r

Enter PVT Environment... Enter Regression Environment... Enter Simulation Environment...

Scroll down the window to find OLI_Electrolyte

& Fluid Package: Basis-1 [ o]

r Property Package Selection
Kabadi-Danner " rProperty Package Filter
Lee-Kesler-Plocker @ All Types
Margules (JEOSs
Rﬂésl‘-“-;fci () Activity Models
2am
NRTL () Chao Seader Models
OLI_Electrolyte
Peng-Robinson Electrohyte Models
PR-Twu Miscellaneous Types
PRSV O "
REFPROP W
) ) Advanced Thermodynamics
~Component List Selection Switch To UniSim Therma Import
| Component List - 1 o | View... [] uniSim Thermo Regression ... Export

N Set Up |Parameters ]ParametersZ ]Einar}r Coeffs IStabTest ]F‘hase Order ]Hxns ]Tabular lNotes I

Deete | Name property pro |

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.



Fo )

& Fluid Package: Basis-1 [o [ e
Property Package Selection
— i Initialize Electrolytes Environment
T ——— " Prnin;rlt_y Package Filter hyt
Lee-Kesler-Plocker Ol L= ~Phase Option Solid Option
Margules (JEOSs T
MEWR () Activity Models Organic 0
NBS Steam () Chao Seader Models : Solid Selection
MRTL Solid
OLl. Electralyte i) Vapour Pressure Models Aqueous
Peng-Robinson D Electrolyte Models
EE;LWU () Miscellaneous Types ~Redox Options
REFPROP W Included Redox Subsystem Selection...
~Component List Selection View Electrolyte Reaction in Trace Window
Component List - 1 e Wiew..
[ Comp | @AQ () MSE
 Set Up | Parameters ] Parameters2 ] Binary Coeffs ] Stab Test ] Phase Order ]Hxns ]Tabular lNotes ]
deete | Name proverty i O -

With the release of OLI software for version 11.5 the default thermodynamic framework is MSE. However,
Unisim Design R491 still defaults to the AQ thermodynamic framework.

For this example, we will switch to the MSE thermodynamic framework.

& Fluid Package: Basis-1 E=N EER %
Property Package Selection
- i Inttialize Electrolytes Environment
KabadiDanner " g}uiflzlrlt_y Package Fitter hyt
Lee-Kesler-Plocker ¥YpES ~Phasze Option Solid Option
Margules (JEOSs P
f‘r::lésﬂ"-;fi () Activity Models Organic N
eam : :
Solid Select
NRTL () Chao Seader Models - olid Selection
OLI_Electrolyte () Wapour Pressure Models Aqueous
Peng-Robinson D Electrolyte Models
EE;LWU () Miscellaneous Types ~Redox Options
REFPROP W Included Redox yetem Selection...
~Component List Selection View Electrolyte Rea in Trace Window
Component List - 1 ~ View...
| E | (AQ (@) MSE
"~ Set Up | Parameters ] Parameters2 ] Binary Coeffs ] Stab Test ] Phase Order ]Hxns ]Tabular ]Notes I
Dekte | Name Property Pro - OO - ¢roceries




There are numerous methods to enter components for the simulation. For OLI, we recommend clicking the

View button.

@ Fluid Package: Basis-1

[= ]2 s

Property Package Selection
- i Inttialize Electrolytes Environment
KabadiDanner " g}uiflzlrlt_y Package Fitter hyt
Lee-Kesler-Plocker ¥YpES ~Phasze Option Solid Option
Margules (JEOSs P
PP:JESW.;T W s Organic |
£am Solid Selecti
NRTL () Chao Seader Models - olid Selection
OLI_Electrolyte () Wapour Pressure Models Aqueous
Peng-Robinson DEIec'truMe Mode!
PR-Twu () Miscellaneous T ~Redox Options
PRSV
REFPROP W Included Redox Subsystem Selection...
~Component List Selection View Electrolyte Reaction in Trace Window
Component List - 1 R View...
| E | (AQ (@) MSE

N Set Up |Parameters ]Parametersl ]Einar}r Coeffs IStabTest ]Phase Crder ]Hxns ]Tabular INotes I

Name Property Pro - S ' ©ro<rics

Delete

This will bring up the component list.

4 Component List Views Compenent List - 1 b EI@
Add Component —Selected Components —Components Available in the Library
* - Library Components Match |:| View Filters...
i Traditional
| outecove o —
- Hypo Components () SimMName (@) Full Name / Synonym  (C) Formula
‘- Other Comp Lists <—Add Pure Methane & CH4 A

Ethane cz C2He
Propane c3 C3HE

<-Substitute-= i-Butane i-C4 CAH10
n-Butane n-Cc4 C4H10
i-Pentane i-C53 C5H12

Remove-—:= n-Pentane n-C5 C5H12
n-Hexane Ce CBH14
n-Heptane lor) CTH1E

Sort List... n-Ocane ca C3H13
n-Monane co COH20
n-Decane c1o C10Hz22
View Component... Mitrogen M2 M2
co2 co2 co2
H25 H25 H25 )
< > Show Synonyms [ Cluster
"~ Selected |Component by Type ] Component Databases |
— E— 1

You have two types of components to choose from. The default is the Traditional Unisim Design
components. However, these components are not suitable for electrolyte calculations. Please select OLI/
Electrolyte.
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& Compenent List View: Component List - 1 E\@
Add Component Selected Components Compenents Available in the Library Databank
* - Library Components Match I:I Additional Databank
i i~ Traditienal
i i.OLIEkectrolyte OLIOLE:
- Hypo Components O Sim Name @ Full Mame / Synonym O Formula
.- Other Comp Lists <—Add Pure ACEMITRILE  Acetonitrile CH3CH ~
ACET2 Acetic C4H204
ACETACID Acetic CH3COOH
<-Substitute-= ACETALDEHD Ethanal C2H40
ACETOMNE Acetone CH3COCH3
ACETYLEME Acetylene C2H2
Remove—: ACIDSO0 Acid C22H36
ACIDSO acid C10H16
ACIDSO2 acid C14H20
Sort List... ACIDSO3 acid c1aH28
ACIDSO4 acid C23H32
ACIDSOS acid C25H34
Wiew Component... ACRYLZ Acrylic CEHE04
ACRYLOMTRL 2-Propenenitrile C3H3N
ADGLUC dlpha-D-Glucase CeH1206 W
@ = [ Redox
"~ Selected |Component by Type J Component Databases |
Delete Name | Compeonent List - 1

For OLI electrolyte calculations, OLI recommends that the first component you enter is H20 (water). Note,
that the names in this list are often referred to as the OLI Tag name.

4 Component List Views Compenent List - 1 EI@
Add Component Selected Components Compenents Available in the Library Databank
\:f - Library Components Match HZO{ Additional Databank
: - Traditional
Al MSE
S OLI Electrolyte o) ®
- Hypo Components () SimMName (@) Full Name / Synonym  (C) Formula

i Other Comp Lists <—Add Pure H2CO3 Carbonic H2CO3 h
H2CR207 Dichromic(Vl) H2Cr207
H2CRO4 Chromic{Vl) H2CrO4

<-Substitute-= H2ZMMNO4 Manganic(Vl) HZMnO4
H2MO 04 Malybdenic(Vl) H2MoO4
H2C Water H2O
Remove-—: H202 HYDROGEM H202
H2RHVIO4 H204Rh
H2RUWIO4 H204Ru
Sort List... H25203 Thiosulfuric H25203
H25204 Dithionous H25204
H25206 Dithionic H25206
View Component... H25208 Peroxodisulfuric(VIl) H252038

H25506 Pentathionic H25506
H25E207 SeleniciVl H25e04,5e03 v

< 2 [ Redox

"~ Selected |Component by Type J Component Databases |
Delete Name | Compeonent List - 1 |

You can either double-click the highlighted name or use the Add Pure button.
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Add Component
v Library Components
i i~ Traditional

i - 0LlElectrohte
» - Hypo Components
i Other Comp Lists

< >

& Compenent List View: Component List - 1

—Selected Components

H20
|

<—Add Pure

=-Substitute—=

Remove—:-

Sort List..

View Component...

—Compoenents Available in the Library

=N [E=R =

Databank
Match H20 Additional Databank
Al MSE

() simMName (@) Full Mame / Synonym  (_) Formula
H2C 03 Carbonic H2CO3 A
H2CR207 Dichromic(Vl) H2Cr207
H2CRO4 Chromic[Vl) H2Cro4
H2MMNO4 Manganic(Vl) HZMnO4
H2MO 04 Maolybdenic(Vl) H2Mo 04

HYDROGEN H202

HZRHWIO4 H2O4Rh

H2ZRUVIO4 H204Ru

H25203 Thiosulfuric H25203

H25204 Dithionous H25204

H25206 Dithionic H25206

H25208 Peroxodisulfuric(Vll} H25208

H25506 Pentathionic H25506

H25E207 Selenic(Vl) H25e04.5e03

H2SEQ3 Selenious(lV) H25e03 N
[] Redox

" Selected Compenent by Type ] Component Databases |

Delete

Name | Component List - 1

If you wish to remove a component from the selected list, highlight it and use the Replace button.

Entering Components

We will now add the remaining components for this example

Using the same procedure, add the following components.

NH3
Cco2
S02
HCL
H2S04

The input should look like this:

12




& Compenent List View: Component List - 1 E\
Add Component —Selected Components —Compoenents Available in the Library Databank
p H20
V - Library Et.rtlmpunents NH3Z Match | Additional Databank
H - Traditienal coz2 aa MEE
i - 0LlElectrohte 502
- Hypo Components HCL () simMName (@) Full Mame / Synonym  (_) Formula
£~ Other Comp Lists H2:04 <—Add Pure ACENITRILE
ACET2 Acetic HE04
ACETACID Acetic CH3COOH
<-Substitute—= ACETALDEHD Ethanal C2H40
ACETOMNE Acetone CH3ICOCH3
ACETYLEME Acetylene C2H2
Remove—:= ACIDSOD Acid C22H36
ACIDSO1 acid C10H18
ACIDSO2 acid C14H20
Sort List... ACIDSO3 acid C18H23
ACIDSO4 acid C23H32
ACIDS0O5 acid C25H34
Wiew Component... ACRYL2 Aerylic CEHA04
ACRYLONTRL 2-Propenenitrile C3H3M
ADGLUC alpha-D-Glucose CeH1206 N
< > [] Redox
"~ Selected |Component by Type ] Component Databases |
Delete Name | Component List - 1 |

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

Creating the Simulation

Click the “X” to close the component selection.

4 Component List Views Compenent List - 1
Add Component —Selected Components —Components Available in the Library
i - Traditional coz
- 0Ll Electrolyte 502
- Hypo Components HCL () SimName (@) Full Name / Synon
. Other Comp Lists H2504 < Add Pure ACENITRILE _ Acetonitrile
ACET2 Acetic C4H304
ACETACID Acetic CH3COOH
<-Substitute-= ACETALDEHD  Ethanal C2H40
ACETOMNE Acetone CH3COCHS
ACETYLENE Acetylene C2H2
Remove—s= ACIDSOO Acid C22H36
ACIDSO acid C10H16
ACIDSOZ2 acid C14H20
Sort List... ACIDSO3 acid C18H28
ACIDSO4 acid C23H32
ACIDSOS5 acid C25H34
View Component... ACRYLZ Acrylic CEHE04
ACRYLOMTRL 2-Propenenitrile C3H3N
ADGLUC alpha-D-Glucase CeH1206 W
@ = [ Redox
"~ Selected |Component by Type ] Component Databases |
Delete Name | Compeonent List - 1

This brings you back to the fluid package page.
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@ Fluid Package: Basis-1

Property Package Selection

Kabadi-Danner - Property Package Filter
Lee-Kesler-Plocker (@) All Types

Margules (JEOSs

MEWR () Activity Models
EE\?EtEEm (") Chao Seader Models
OLI_Electrolyte (:j apour Pressure Models
Peng-Robinson DEIec'truhrte Models
PR-Twu Miscellaneous Types
PRSV D P
REFPROP W

Component List Selection

| Component List - 1

W -

[y

Initialize Electrolytes Environment

Phaze Option
Vapour
COrganic
Solid
Agqueous

Solid Option
L]

Solid Sele

Redox Options

Included Redox Subsystem Selection...

View Electrolyte Reaction in Trace Window

Al MSE

T Set Up |Parameters JParametersP‘_ JBinar}r Coeffs JStaI::l Test JPhase Order JRxns JTaI::IuIar JNDtES J

Delete

Name property o O o Propertics

If you need to modify the chemistry, particularly solid phase selections, you will need to click the

Initialize Electrolytes Environment button. For this example we do not need to do this. Once again, click

the “X” in the upper right-hand corner.

& Simulation Basis Manager

Current Fluid Packages

Basis-1 MNC: &

PP: OLI_Electrolyte

View...
Delete
Copy
View Users...
Impert...

Export...

(=[5 xS

Flowsheet - Fluid Pkg Associations

Fluid Pkg To Use
Basis-1

Flowsheet
I Case (Main)

Default Fluid Pkg | Basis-1

Fluid Pkg for Mew Sub-FlowSheets

{®) Use Default Fluid Pkg [inclu
(") Use Parent's Fluid Pkg

Column

] Components Fluid Pkgs |H}rp0thetica|s JHpr Correlation Sets JOiI Manager JReactiDns JCDmpunent Ma

er Properties J_.

Enter PVT Environment... Enter Regression Environment... Enter Simulation Environment...

This brings us back to the Simulation Basis Manager dialog. For this example, please click the

Enter Simulation Environment button

Several things will occur. The most important action is that the internal OLI Chemistry Model is created in
memory and can now be used.

14



%] NoName.usc - UniSim Design R491 — [m] X

File Edit Simulation Flowsheet PFD Tools Window Help

DBES6 LHxE EX o [e]s A S Siond) e

I PFD - Case (Main) Case (Main) B
+ D) [oepoucoos O A

OB 600 @ A oo 4 <88
- =

C:\Users\JRMES~1.BER\AppData\Local\Temp\AutoRecovery save of NoName (0x251350).ahc...

Saving case

Completed.

Balance Tool alw

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 currently.

Selecting the mixer
From the tools pallet we will Click on the mixer and then click on the workspace.
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The workspace now looks like this:

%] NoName.usc - UniSim Design R491 — [m] X
File Edit Simulation Flowsheet PFD Tools Window Help

DBES6 LHxE EX o [e]s A S Siond) e

I PFD - Case (Main) Case (Main) B
) ) B4 ‘ ol ‘@ A oo 4 <> 88 < 5D [Defsutt Colou iﬂﬁ

MIX-100

~ PD1
Required Info : MIX-100 - Requires a feed stream J
Required Info : MIX-100 -- Requires a product stream Saving case C:\Users\JAMES~l.BER\AppData\Local\Temp\RutoRecovery save of NoName (0x251350).ahc...
ICompleted.

Solving MIZ-100
Solve Pass Completed

Balance Tool Errors alv

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.

Case (Main
P O
g = =

-6

The material streams arrows are colored blue. Place two (2) material streams arrows on the workspace.
G [o]e |4

s

oo
€ oo

&

MIX-100

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

16



k-

- mMix-100 BN (EER (5

Design Mame | ME-100

Connections

Parameters
User Vanables

Motes

Inletz Qutlet
<< Stream == | e |

Fluid Package

| Basis-1 |
|:| lgnore Selected Feed Streamis)
N Design |Rating JWnrksheet JD}rnamics JC-:ust J
veete | e [ o<

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

T Mix-100 =[5 (S,

Design Mame | MIX-100
Connections
Parameters
User Variables [:3‘
Motes
Inletz Cutlet
1 | v
2 .
=< Ciream == | Fluid Package
| Basis-1 |
|:| lgnore Selected Feed Streamiz)
N Design |Rating JWDrksheet JD}rnamics JC-:ust J
Docte | | [ cror=:

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

- mMix-100 BN (EER (5

D«E'Sil_]n Name kALK-100
Connections

Parameters

User Vanables

Motes
Inlets Cutlet
1 v |
E .
| << Stream »>= Fluid Package
| Basiz-1 |

|:| lgnore Selected Feed Streamis)

N Design |Rating ]Wﬂrksheet ]D}rnamics ]Cﬂst ]

Delete | Not Solved [ ignored

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.

Entering Stream Composition Data

Double-click stream “1”. This will open a new window.
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= e[| ]

Worksheet Stream Mame 1
— Vapour / Phase Fraction [Mol. Basis] <empty>
CDI‘IdI‘tIE.H'IS- Temperature [(] <empty=
F‘rup&rtln?? Pressure [kPa] <empty>
- Composition Maolar Flow [kamaole/h] <empty=
- K Valie Mass Flow [ka/h] <empty>
- Electrolytes 5td Ideal Lig Vol Flow [m3/h] <emphy>
- User Variables Maolar Enthalpy [k)/kgmole] <empty>
- Motes Molar Entropy [k)/kgmaole-C] <emphy=
- Cost Parameters  |Heat Flow [kl/h] <empty>
Lig Vol Flow @5td Cond [m3/h] <emply>

Fluid Package Basis-1

Phase Option Multiphase

£ >
"~ Worksheet | Attachments JD}rnamics J
Unknown Flow Rate
Delete Define frem Other Stream... 4= =

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

Locate the cell for Temperature (C) and enter 40
Locate the cell for Pressure (kPa) and enter 101.3

19



—

- Cost Parameters

Stream Mame 1
Vapour / Phase Fraction [Mol. Basis] <emphy=>
Temperature [C] 40.00
Pressure [kPa] 101.3
Molar Flow [kamole/h] <emﬁ> I
Mass Flow [ka/h] <emphy=>
Std Ideal Lig Vol Flow [m3/h] <emphy=>
Molar Enthalpy [kJ/kamole] <emphy=>
Molar Entropy [k)/kgmole-C] <emphy=>
Heat Flow [kJ/h] <empty>
Lig Vol Flow @5td Cond [m3/h] <emphy=>
Fluid Package Basiz-1
Phase Option Multiphase
£ >
Worksheet | Attachments |Dynamics
Unknown Flow Rate
Define from Other Stream... @ =

Delete

Now click the Composition line

—

Cost Parameters

=N ol >

Maole Fractions ~
H20 0 <empty>
NH3 <emphy>
coz2 <emphy>
S02 <emphy>
HCL =emplty>
H2504 <empty>
H2C03 < emphy>
H2503 <emp
HCL.1H20 <empty’
HCL.2H20 <empty=
HCL.3HZ0 <empty> ¥
< >

Total IB.ODD!M?

Edit... Edit Properties... Basis...

:Worksheet Attachments |Dynamics

Delete

Unknown Flow Rate

Define from Other Stream..

« »

e 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

This will open a new window

] stream: 1 X

Compositional Basis—|
(®) Wole Fractions

() Mass Fractions.

() Mole Flows

() Mass Flows

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

al o @ )
Molar Flows la |
Worksheet 50 5551 | .
¢~ Conditions NH3 <empty>
- Properties coz2 <empty>
o " agf <empty>
- emp !:\-
KValue H2504 <empty>
Electrolytes H2C03 <empty=
User Variables H2503 <empty>
Notes HCL.1HZ0 <empty>
H HCL.2HZ20 <empty>
- Cost Parameters  [ger sgap e
< >
Total FODDDD kgmole/h
Edit... Edit Properties... Basis...
" Worksheet | Attachments !Dynamics |
| Unknown Flow Rate
Delete Define from Other Stream... @ =

Once you hit enter it will prompt you to a new window to finish entering the composition of the stream.

= Input Composition for Stream: 1 =
Com - —Composition Basis

HZ0 50 _

HAT = eriﬁ EJE (") Mole Fractions

e <empty> (C) Mass Fractions

So2 <empty=

HCL <empty> (®) KMole Flows

HZ504 <empty>

H3C03 S () Mass Flows

H2503 < emphy=

HCL.1H20 < emphy>

HCL.2HZ0 <empty>

HCL.3H20 <empty> —Composition Controls————

MH42C03 <empty=

NH42C03.1H20 <empty> Erase

NH425205 <empty=

NH42503 <empty> MNormalize

NH42503.1H20 < emphy>

MH42S04 <empty=

NH43C032 <empty> | ¥ Cancel

Egualize Composition | Total  [33.310 kgmole/t | oK |

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: 1 [:5‘ et
Com - —Composition Basis

H20 510 | _

HAS 155:}‘5}‘;2 () Mole Fractions

coz2 0.10000 (") Mass Fractions

sS02 0.10000

HCL <empty> (®) Molz Flows

HZ504 < emphy=

HoC03 e () Mass Flows

H2503 <empty>

HCL.1HZ0 <empty>

HCL.2H20 <empty=

HCL.3H20 < ermpty= ~Composition Controls————

NH42C03 <empty=

NH42C03.1H20 <empty> Erase

NH425205 <emphy=

MH&2503 <empty= Mormalize

NH42503.1H20 < emphy=

NH&2504 <empty>

NH43CO32 <empty> | ¥ Cancel

Egualize Composition | Total |36.710 kgmole/t | oK

Click the OK button.

al o )
~
Worksheet 50 :
; Conditions NH3 1.
. Properties coz 0.10000
. . S02 0.10000
HCL 0.00000
i K Value H2504 0.00000
Electrolytes HZCO3 0.00000
User Variables H2503 0.00000
Notes HCL.1H20 0.00000
HCL.2H20 0.00000
- Cost Parameters  [pe3pog 0.00000 ¥
£ >
Total I56.T1ODO kgmole/h
Edit... Edit Properties... Basis...

i Worksheet | Attachments lDynamics |

Delete Define from Other Stream... @ =5

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.
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Worksheet rPhase: True Species Info
N (@) Aqueous (@) Properties
+ Conditions . =
i ; (O Organic (C) Composition
Properties O sold
Composition O Vapar
KValue
Electrolytes ~Property
User Variables
Notes P 9340
‘.- Cost Parameters Osmotic Pressure [kPa] 277
lonic Strength [kgmol/kg] 7.925e-006
Heat Capacity [k)/kgmole-C] T4.66
Viscosity [cP] 0.6802
Ideal Std Liquid Density [kg/m3] 494,1
Specific Elec Conductivity [5/m] 5143
Molar Elec Conductivity [S-m2/kgmole] 0.0000
Thermal Conductivity [W/m-K] 0.6251
Surface Tension [dyne/cm] 68.88

Delete

Worksheet | Attachments lDynamics |
S

Define from Other Stream...

@ =

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.

=

Worksheet

Conditions

U=zer Variables
o Notes
‘. Cost Parameters

= o ==

—Phase True Species Info— ~Conc. Bazsis
(®) Agueous () Properties (®) Molar
(") Organic (®) Composition () Mass
() Solid
(") Vapor
True Species Mole Fraction E;:Lr;;:r [kﬁrilzll,:cyg] [k;‘mo‘l:;: 3 Activity Coeff,
H20480 0.979288 54.857 5.551e-002 55.21 1.002
co2a0 0.000000 2.1721e-005 2.1982-008 2.186e-005 0.9321
HZ504A0 0.000000 0.00000 0.0000 0.0000 0.0000
HCLAC 0.000000 0.00000 0.0000 0.0000 0.0000
MH3AC 0.002593 0.14526 1.470e-004 0.1462 1.036
NHAOHAC 0.003799 0.49238 4,987e-004 0.4961 1.044
S02A0 0.000000 7.6309e-012 T.722e-015 7.681e-012 0.9300
50340 0.000000 0.00000 0.0000 0.0000 0.0000
CLION 0.000000 0.00000 0.0000 0.0000 0.0000
CO3I0N 0.000396 2.2169e-002 2.243e-005 2.231e-002 01412
H30ION 0.000000 6.5945e-010 6.673e-013 6.637e-010 0.6861

"~ Worksheet |Attachmer1ts ]Dynamics |

Delete

Define from Other Stream...

- =

Click on the x to close this dialog.

Figure 2 Notice that we have dragged the width of the dialog to the right.
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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.

[+ s

Worksheet rPhase True Species Info
= (®) Aqueous (@) Properties
- Conditions. B N
H Properties () Organic (C) Composition
Composition W k
() vapor
KValue
Electrolytes ~Property
:if;sw”“'e"' pH -2.112¢-002
Cost Parameters Osmotic Pressure [kPa] 6582
lonic Strength [kgmol/kg] 2.514e-005
Heat Capacity [k)/kgmole-C] 73.80
Viscosity [cP] 1.126
Ideal Std Liquid Density [kg/m3] 1036
Specific Elec Conductivity [5/m] 41.58
Molar Elec Conductivity [S-m2/kgmole] 0.0000
Thermal Conductivity [W/m-K] 0.5844
Surface Tension [dyne/cm] 72.94

Worksheet | Attachments lDynamics |

Delete Define from Other Stream... @ =

Click the x to close the dialog.

Unisim Design 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.

8] NoName.usc - UniSim Design R491 - o X
Fie Edit Simulation Flowsheet PFD Tools Window _Help

DBHBES CO~E B @] A e Stoacy St

. PFD - Case (Main) ¢

GO B 00 QA 4R " %) [Defoult Coloy

3

MIX-100

Solved FeederBlock 2 ~

S0lve Pass Corpleted

saving case C:\Users\JAMES~1.BER\RppData\Local\Temp\RutoRecovery save of Nollame (0x251350) .ahe...

|compLeted. v

Balance Tool arv
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Reviewing the output

Double-Click stream “3”

=*3

Worksheet
- Conditions.

User Variables

otes.
Cost Parameters

>

[= ] & )

Stream Mame 1

Vapour / Phase Fraction [Mol. Basis]
Temperature [C]

Pressure [kPa]

Molar Flow [kgmole/h]

Mass Flow [ka/h]

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

Lig Vol Flow @5td Cond [m3/h]
Fluid Package

Phase Option

3 3_Elec

0.0006 0.0006

36.99 36.99

101.3 101.3

114.3 114.3

2130 2130

2,092 2.092

-2.865e+005 -2.865e+005

72.66 72.66

-3.275e+007 -3.275e+007

2,092 2.092
Basis-1 Basis-1
Multiphase Multiphase

Vapour Phase
0.0006
36.99
101.3
6.574e-002
2.857
2.395e-003
-3.787e+005
2154
-2.490e+004
2.395e-003
Basis-1
Multiphase

Aqueous Phase
0.9994
36.99
101.3
114.3
2127
2.089
-2.864e+005
72.57
-3.272e+007
2.089
Basis-1
Multiphase

"~ Worksheet |Attachments JD}rnamics |

Delete

Define from Other Stream...

The converged process temperature is approximately 37.0 °C.

Click on the Electrolytes line.

)

Worksheet

¢~ Conditions

- Cost Parameters

Delete

Worksheet | Attachments |Dynamics

o @ )
Phase True Species Info
(@) Aqueous (@) Properties
() Organic (C) Composition
() Solid
() Vapor
Property
pH 0.8681
Osmotic Pressure [kPa] 3013
lonic Strength [kgmol/kg] 1.488e-005
Heat Capacity [k)/kgmole-C] T4.67
Viscosity [cP] 0.7624
Ideal Std Liquid Density [kg/m3] 1018
Specific Elec Conductivity [5/m] 14.69
Molar Elec Conductivity [S-m2/kgmole] 0.0000
Thermal Conductivity [W/m-K] 0.6162
Surface Tension [dyne/cm] T1.72
. —
Define from Other Stream... @ =

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.
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-3 =N Hol ==
Phase True Species Info Conc. Basis
Worl.:.sheet (@ Agueous () Properties (®) Molar
- Conditions . -
) () Organic (®) Composition () Mass
- Properties Solid
- Composition O VD
- K Value O Vapor
- Electrolytes . . Maolar Flow Maolality Maolarity -
User Variables True Species Mole Fraction [kgmale/h] [kgmol/kg] [kgmole/m3] Activity Coeff,
- Notes H20AQ 0.976725 110.61 5.551e-002 55.17 1.002
i.. Cost Parameters Co2a0 0.000369 4.1734e-002 2.004e-005 2.082e-002 1.087
H2504A0 0.000000 2.8532e-007 1.432e-010 1.423e-007 1.129
HCLAC 0.000000 8.9273e-010 4.480e-013 4.453e-010 0.7357
MNH3AQ 0.000000 1.2435e-009 6.240e-013 6.202e-010 1.039
NH40HAC 0.000000 4.4457e-009 2.231e-012 2.217e-009 1.027
502A0Q 0.000764 8.6542e-002 4.343e-005 4.316e-002 0.9311
50340 0.000000 1.3335e-020 6.692e-024 6.651e-021 1.123
CLION 0.000883 0.10000 5.018e-005 4.988e-002 0.6901
CO3I0N 0.000000 7.1770e-016 3.602e-019 3.580e-016 9.905e-002
H30ION 0.003510 0.39744 1.995e-004 0.1982 0.6809
HCO3I0N 0.000000 2.8632e-007 1.437e-010 1.428e-007 0.5837
Ak NN o 00NNT~ NN E M4~ NNE A 002~ NND nEon

Worksheet | Attachments |Dynamics

Delete Define from Other Stream... - =
Click on the Composition line at the left.
-
3 =N Eom =
Maole Fractions Maole Fractions_Elec Vapour Phase Aqueous Phase ~
Worksheet 20 0.979881 0.979881 0.061316 0.980470
Conditions NH3 0.008747 0.008747 0.000000 0.008752
- Properties coz 0.000875 0.000875 0.886339 0.000365
. Compasition 502 0.000875 0.000875 0.052346 0.000845
HCL 0.000875 0.000875 0.000000 0.000875
- KValue H2504 0.000000 0.000000 0.000000 0.000000
- Electrolytes HZCO3 0.000000 0.000000 0.000000 0.000000
-User Variables  [H2503 0.000000 0.000000 0.000000 0.000000
Notes HCL.1H20 0.000000 0.000000 0.000000 0.000000
{ Costp ; HCL 2H20 0.000000 0.000000 0.000000 0.000000
""" 0si Farameiers  \Hel 3H20 0.000000 0.000000 0.000000 0.000000
NH42C03 0.000000 0.000000 0.000000 0.000000
NH42C03.1H20 0.000000 0.000000 0.000000 0.000000
NH425205 0.00DNNN 0.00NNNN 0.00NNNN n.0DNNNN L
Total 1.00000
Edit... Edit Properties... Basis...

Waorksheet | Attachments |Dynamics

Delete Define from Other Stream... L] =

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.
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Worksheet Molar Flows_Elec Vapour Phase Agueous Phase S
H20 112,02 112,02 4.0308e-003 112.02
Conditions NH3 1.0000 1.000( 5.2729e-012 1.0000
Properties coz 10000 )OO 5.8266e-002 4.1734e-002
3 = s02 10000 00! 3.4411e-00 9.6559e-002
HCL 10000 1000 4.8866e-01 ,10000
K Value H2504 00000 3.7521e-02 3.7521e-02 .00000
Electrolytes H2C03 ,00000 0.0000( 0.0000C L.00000
User Variables H2503 0.00000 0.00000 0.00000 0.00000
Notes HCL.1HZO ,00000 L0000 00000 ,00000
HCL.2HZ0 00000 L0000 .00000 00000
Cost Parameters  [gel 3620 00000 0000 .00000 .00000
NH42C03 ,00000 L0000 .00000 00000
NH42C03.1H20 00000 L0000 00000 00000

NH425205 OO0 L D000 D000 A

Total |'| 14.32000 kgmole/h
Edit... | EditProperties.. | [ Bass.

Worksheet | Attachments lDynamics |

| Delete | | Define from Other Stream... | 4 =5

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