The Mixture module

 Use Mixture to edit mixtures and streams for input to Equilib.

 NOTE that the use of the Mixture module is very closely linked with
the Equilib module. Streams for example are generated in Equilib
and the Mixture module is only used to edit them.
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The Mixture module

F Factsage = O] =
=101

slide Showe  Programs  Toaols  Sbouk

C.R.CT. -Eceole Polytechnique de MONTREAL

Jactfge'6.1 [

Calculate Manipulate main FaCtsage Wil’ldOW.

Databazes

Documentation
Yiew Data

Thermfact antGTT-Techrologies FactSage(TM) 6.1

&Ctsagem Mixture 2 www.factsage.com



Creating and Saving Mixture

The following two slides show how a Mixture is created for use as
a «combined» input in the Equilib Reactants screen.

Note that mixtures once created can also be edited/modified at a
later time using the Mixture module.
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Creating a Mixture

A mixture is a group of reactants that you normally Click on «Units» to change
enter via the Equilib Reactants Window. the settings. Here we are
F Mixtures and Streams USIﬂg T(K), P(atm), Energy
File Edit TableCUnits SDataSearch Help  Mixture or Stream?
| ||j’|ﬂ| + T(K] Platm] Energul)] bazs{mol] Yolllitre) (J) and MaSS(mOI)
1-4]
/ M azz[mol] Species Phaze TIK] P[total] \
[0.79 [E |oas x| J2ae15  [10
+ Joz1 E |gas x| Jzee15 |10
+ [oo [Hzo |gas steam =] [e3215 | |10
* |3B0E-6 co2 |gas >| [z3215 |10
NG _ J

Here in Mixture, we have entered 4 gaseous species at 298.15 K.
il

Total number of moles are automatically calculated by Mixture.

||1.m 035 total males ]:

FactSage Comnpound: | 1/28 databazes | o

If you edit and change the «total moles» then
the reactants moles will change correspondingly.
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Saving the Mixture

Click on to save your mixture.

F Mixtures and Streams _ (O] = |
File Edit [Tahble Units DataSearch Help  Misture or Streamn? Enter a f||e number ((1))

)= I.'h: il T(K] Platm] Energuid] Maszmaol] “olllire]
1-4| l

) Save File in ch FactSage' Mixt*.dak
Mazz[mol] Species Phasze TIK] P[total]
079 T gas -| |73815 10 Enter a streanm file number
[ | | i | (1 - 39a3) L
0 oz az *| [298.15 1.0
I I Ig J I I or enter a stream file name [up to 26 characters], for ﬂl
+ oo {Hz0 Igas stearn j [29815  [1.0 example
+ ISEDE-E |EEIE IEIEIS j |298_1 5 I-I 1 by wer favarite stream
- avoid the special characters P&~ h 3
|1
and a mixture name: «My Air».
I'I 01035 total moles %ave File c:\FactSage'Mixt1.DAT
Saving file 1
Enrter the name of the mixture [upto 26 characters |
Fact5age Compound: | 1/28 databazes | o A, Matte, My Goe [up | Cancel
|y i
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Importing «My Air» into Equilib and manipulating the total amount

The mixture «My Air» generated with the Mixture module is
imported into Equilib via the Reactants screen. Two possibilities

are open: as a single-line input, i.e. similar to a pure substance,
and as a multi-line input.

Furthermore it is possible to manipulate the total amount of a
mixture before calculation begins.

The following three slides show how the above actions are
performed.
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Importing «My Air» into Equilib as a multi-line mixture

the Equilib program, select: —
Edit > Mixtures and Streams >

Insert new reactant before ...
Delete reackant ...
Delete all blank reactants

F Reactants - Equilib

In the Reactants W|ndOW Of File | Edit Table Urnits DataSearch Help
N Add a new Reactant Ctrl+R m] Energyld] Mass(mol] “olllitre]

=101 ]

ol B TS

Import a multi-line mixture >
1 My Air mixture

Import a mixture

Import a stream (or single-line mixture)  #

1 My Air mixture

Re-order the reactants *
Export lisk of reactants 3
Import lisk of reactants k

Edit a mixture or stream
Direckary {c:\FackSagel) ...

F Reactants - Equilib
File Edt Table Unitz= DataSearch Help

D] +| =

TIE] Platm] Energpl)] Maszz(mal] Yalll]

IS E3

M =[]

Mazz[mol] Species

Phaze TIK]

Pltotal]* Stream#t Data

{0.79 T

|gas | [29315

f1

f1 FACT

* oz {0z

|gas | J2mm15

f1

i FACT

* om {Hz0

[sclid ice = 23815

f1

I FACT

* |380E-6 fcoz

Igas j |238.15

f1

f1 FACT

4

Importing as a multi-line mixture is equivalent
to manually entering the reactants.

[~ intial conditions
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Importing «My Air» into Equilib as a single-line mixture

Let us say that you have
already entered a reactant,
FeS, in the Reactants window
of the Equilib program.

To import a mixture, select:
Edit > Mixtures and Streams >
Import a single-line mixture or
stream > 1 My Air mixture

F Reactants - Equilib

File Edit Table LUmnitz DataSearch Help
Dl + nES
1-1

TIK) Platrn] Energuld] Mazsmal]l Salll]

Phaze
|s-:u|i|:|-1

Maszz[mol]
I |Fes

F Reactants - Equilib

File | Edit Table Units Data Search  Help

N Add a new Reactant Ctrl+R
Insert new reackant before Fes ...

Species T[K] Pltotal]*™ Streamit

| Jrooooo o [
_ (o x|

Ll E-AES

A 4

Energyl)] bazs(maol] “Wolllitre]

1 Delete reactant Fes ...
Delete all Blank reackants

» h“ Streamit Datal
Impott & strearn (or single-line mixture) b

Mixkures and Streams Impoatt a mixture

Re-order the reactants 3
Export lisk of reactants r

Impaott lisk of reactants r Directopy (c:\FactSagel) ...

Edit a T‘xture ar skream »

F Reactants - Equilib
File Edit Table Units DataSearch Help

D] +| =

T[E] Platm] Energpld] bMassmal] olllitre]

il ERCIES

M azz[mol] Species Phaze T(k] Pltotall™ Stream#t Data
[1 |Fes | N | 1
o TN i T4 | | 2

i [My_air]: 1.01035 mol = 29.046 g = 6.403537E-02 1 ) &

100% = 1.01035mol = 29.046 9 = 6.403537E-02 ||:||

Point cursor to display

TR

Male fractions:
1.0000E+00 Total
FETHE-O M2

Click on the down-arrow
«— to get the list of [My _Air]

details on the Mass.

2.0785E-m 02
9.8376E-05 H20
J4641E-04 COZ2

mixture components.
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Changing the Mass input of the mixture

Changing input to 1.0 mole.

ackz quilik =100 x|
File Edit Table Units DataSearch Help
Ol = il TiK) Platm] Energpi]] Massimol] Volfitre] T ERIE S
1-2
M azz[mol] Species Phaze T(k] Pltotall™ Stream#t Data
fiy _ e | 12 | e |
() [z | |k
by _Air
Mole fractions:
1.0000E +00 T atal
FHI91E-01 M2
20788E-01 02
9897EE-03 HZ0
J4641E-04 COZ
A
[ Iritial Conditions
Mext >>
Fact5age Compound:; | 1/28 databazek  Solatior: | 1/23 databases S

The mixture automatically changes its composition.

&Ctsagem Mixture 4.3 www.factsage.com



Creating a Stream

A stream is an equilibrated phase stored via the Equilib Results
window. In other words, it contains a set of amounts of the

constituents of a phase that was generated in an equilibrium
calculation.

The following two slides show how Equilib is used to generate a
gas stream from the roasting of FeS with O2 (FeS + O2,
T=1000K, P=1atm).
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Creating a Stream — Properties

A stream is an equilibrated phase stored via the Equilib Results window

Setting the cut-off limit for the stream species: Output > Stream File >
Stream file properties... and selecting the Default values.

F Results - Equilib 1000 K

Output | EdiE  Show Pages

Sawve or Prink k
Plak
Equilib Resulks File

TIk] Platm] Erer

Stream File

Recycle all steams ...

3
3
]
* Save stream File *

Farrmak

Strearn file properties ...

Eack-M 3

Summary: of streams k

Refresh ...
Sres Cireckory {c:\FactSagel) ...

=

] b ass(mol] Yaolllitre]

=10l x|

k== B2

. 7.8167E-04 g ml)
i

T e
+ Z_9E34E-03 5580
+ 2_E3ZE2E-04 &3
+ Z_64FZ9K-05 50
+ 1.7024E—0L-5 S
+ &.&073E-07 &5
+ Z_.321&ZE-07 SE
+ 1.ZZ93E-07 503
+ Z.0224E-02 =7
- . ] na s
Results of an equilibrium calculation: 0 s
* FeS + O, as reactants ¢ P
o T = 1000 K tg 1F?z|:|
° P — 1 atm X 03]
+ 0O.37732 mol FeS_snlid

(33.224 gram, 0.37732 mol)

F Stream Properties

— Lower Cutoff Limits

Ignore zpecies below:

gas. male fraction: m
liquid, males: m
agueousz, molality: m
solid, moles: m

zolution, mole fraction: m

& mole o

Cancel |

=
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Creating a Stream — Saving

The gas phase contains the oxidation products of FeS + O, roasting at 1000 K

Creating a gas stream: Qutput > Stream File > Save stream file > Save gas phase...

F Results - Equilib 1000 K =1of x| ‘

Oubpuk  Edit Show Pages
SaveorPrint b TIK] Platm] EnergylJ] Massmol] Yollitre] e -
Plot b Enter a file number: «2»
Equilb Results file  » I
Skrean File J - : :
Save File in c:Fact5age' Mixt*.dak
Farrmak 4 Save skre
Stream file properties ... Sawe pure liguids ..,
Fack-xML b A pureli GAS ‘ .
Summaty af skreams y  oveanuets ... Eriter a stream file number
Refresh ... ot ¥ (e \FactSagel) Save pure solids ... (f - 3999) Cancel |
¥ z.6 VDT BTtz v Saye salutions r
+ 3 _9F34E-02 Qa0 ar enter a stream file name [up to 26 characters), for
+ 3.5368E-04 53 example
T 2.642Z3E-05 50 by wery Favonite strearn
+ 1.7034E-0E =4 ¥ ¥
+ E.&6073E-07 5k - avoid the special charachers 2EA 71 =524 <n
+ Z.316ZE-07 =13
+ 1.2298E-07 503 E
+ Z.0934E-02 =27
+ 1.1464E-0% g !
+ 9.5Z43E-10 =15 .
L. . and a stream name: «Roaster Gas».
+ Z.0315E-1& Fal I
+ 1.0304E-17 0 Save File c:\FactSage',Mixt2.DAT
+ 1.Z373%E-18 Fe
+ 1.1294E-1%2 Fel Saving file 2
+ Z.8713E-323 a3z}
Enter the name aof the stream [upto 26 characters)
—
+ 0.37792 mol  Fe3_solid ex: Roaster Gas. CuMatte, Slag
(33.z224 gram, 0.3773E mol)

IH nazter Gaz
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Importing «Roaster Gas» into Equilib as a single-line mixture and manipulating it

The stream «Roaster Gas» generated from Equilib output (see
above) is used as a single-line input. The initial amount (as
calculated) is modified before calculation takes place.

All of these actions take place in the Reactants screen of the
Equilib module.
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Importing «Roaster Gas» into Equilib as a single-line mixture

Let us say that you have
already entered a reactant,

of the Equilib program.

FeS, in the Reactants window

F RBeactants - Equilib

File Edit Table Unitz DataSearch Help

N ||j:| i| TIE] Platm] Energyl)] Masz(mal] Walll] -
1-1

Mazz[mol] Species Phaze TIK] Pltotal]*™ Streamit
gl [Fes [solid- | Jooooo o [
~IEfx

File | Edit Table Units [ata Search  Help

To import a mixture, select:

Edit > Mixtures and Streams >
Import a single-line mixture or

stream > 2 Roaster Gas stream . _

N Add a new Reactant k4R
Insert mew reactant before, L.

1 Energu)] Massimal] Yolllitre) "' I Ql Ifl

1 Delete reactant ..
Delete all blank reachants

r ‘tall“ Streamit Dalal
Import a stream (or single-line mixture) » 1 My Air mixture

Mixtures and Streams

Impott a mixture

Re-order the reactants 3
Expott list of reactants r Edit_a mixture or streanm k

2 Roaster Gas stream

File Edit Table Units DataSearch Help

D||:i-'“| il TIK) Platm] Energul)] Massimol) Vollitre] ml !| 1”
1.2

M azz[mol] Species Phaze T(k] Pltotall™ Stream#t Data
[1 |Fes | I | 1
+ |1|:||:|-?€ A I 1 1 |
i [Foaster_Gas]: 0.602074mol = 38.67580 = 8.526560E-021b ) % 100% = 0[602974 mol = 38.6755 0 = &.526560E-02 b Click on the down-arrow
_ _ o to get the list of
Point cursor to display 2 6353 0222 [Roaster_Gas] mole
details on the Mass. S D581 v fractions.
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Changing the Mass input of the stream

Changing input to 0.5 mole.

F Reactants - Equilib
File Edil Table Unitz [DataSearch Help

Tk Platm] Energyl]] kazsimal] Waolll] "1 Bl Hl

M azz[mol] Species Phaze T(k] Pltotall™ Streamit Data
folic-1 | [iooooo 1o [i FACT

[Steam] Frooo I

boles:
RTINE0S
1.3496E-02 52
1.7684E-04 53
3.5471E-06 54
3.3035E-07 55
1.1581E-07 56

A

[0 intialcanditions

FactSage Compound: |FACT  ExaM | ELEM | SGPS | SGSL | Solution: [FACT  SGSL | USER ,;;

The stream automatically changes its composition.

&ctsagem Mixture 6.2 www.factsage.com



Editing a single-line mixture (or stream) in the Mixture program

F Mixtures and Streams

open ...

Directaries ...

Table Units Data Search Help  Mixkure or Stream?

Saye File Edit Taoals

Save As ... Eﬁ-l%l _-g'll

1: File 2 Roaster Gas skream |

oo
|40

=101 x]

You can edit a mixture or a stream via the
Mixture window: File > Open...>Double-
click on Roaster Gas stream.

|-2files-|

Exit: File

[
Date | Description

FactSage Compotnd: m

O ML P rocures andstreams

| FactSage

| c:\Fact5Sag

Changing input to 0.5 mole.

File Edit Table Units DataSearch Help  Mixture or Stream?

O ||j"|ﬂ| il T(k] Platm) Energyll] Mazsimal] alllitre)

Reaction Table - 12 rows. 1 reactants

bl azz(mol) Species

000 | = | O LT (e | LD | O —

£.912530183734456E 10
1.627586755342033E 02
2.132597382716795E 04
1.03073564 28367 20E 05
3.954387295213335E-07
1.396627600273M 3E-07
1.265833741633640E 03
5.742934254071652E10
1.593614169422414E 05
5.840922083737552E-01
7.415551473315724E 08
2. 36573663441 3287E-03

’ﬁ total moles

Fact5age Compaound: | 1/28 databazes |c:hFactSage'\Mixt2.D.-‘-‘-.T

=101 x|

A
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Editing a single-line mixture (or stream) in the Mixture program

You can save your
modifications

The stream automatically changes.

F Mixtures and Streams

File Edit Table Uniks Dakta Search Help  Micture or Stream?
0 ,.J \ T[E] Flatm] Energeld] Bazs{mal] Yolllitee]

Reaction Table - 12 rows. 1 reactants

bl azz[mol] Speciez

=101 x|

—_

5.7320803E-10
1.3436325E 02
1.7683393E-04
8.5471000E -06
3.3033467E-07
1.1581161E-07
1.0437135E-08
4.7621748E-10
1.3214620E-05
0.4843429

£.1431450E-03
1.9617233E-03

[l RSV W ) W ) TR

total moles

FactSage Compound: | 1/28 databazes |c:'xFactSageHMi:-:t2.D.-'1'-.T
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