The Results module

* Results generates graphs from Equilib Results (Equi*.Res) files.
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The Results module
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Creating a Results file in Equilib

The Results module is used to post-process the output of
complex equilibrium calculations performed with Equilib.

There are two methods by which this post-processing can be
Initiated: Immediately after the execution of the calculation or at a
later stage. In both cases the Results Window in Equilib is used
to start the appropriate action.

In the present example it is assumed that the user has chosen
the second method, i.e. he has stored the Equilib results in an
Equi*.RES file and opened it later on in the Results module.

All the actions with the Results module which are shown here
can also be performed in Equilib by using the Equilib Results file
option (see slide 3.2).
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Creating a Results file: the Equilib Menu window

F Menu - Equilib: last system - |EI|5|
File Units Parameters Help
== TIK] Platm] Energyl)] Massimal] Vollitre] m ||3| 11|
—Heactants [2]
[ 50z + 18C |
— Products
— Compound species————— — Solution species — Custom S olutions
[+ gaz & ideal C real 19 = | + | Baze-Phase | Full Mame 0 fived activities
[" aqueous 0 +  FACT-LMLO Lite-Liq 0 ideal solutionz
|+— pure liquids 2 0 actiity coefficients
[+ pure solids 13 Dietails ... |
[¥ suppress duplicates aEE'EI ~ Pseudoryms ————
species: 24 apply [~ List .. |
— Target L g [ include molar volumes
- none - — Legen ;
_ - selected ¥ Show* al © zelected Total Species [max 700] 36
Extimate T(K): [1000 ToEEiReE , 5 Total Solutions [max 30] 1
speCies
M asz{mal): II:I zolutions: 1 ﬂl Ciefault |
— Final Conditions E quilibrium
Ly <B> TiK) Platrm) >||ProductHEE | || € nomal % hransitions
1900 2200 25 1 £ predominant £ open
o steps ™ Table 57+ calculations | Calculate >> I
|Fact5age | S
Input window for a carbothermic reduction of silica
(SiO, + 1.8 C) in the range 1800 < T/K < 3200 and
p=1 atm. All data are taken from the FACT databases.

GactSage‘” Results 3.1 www.factsage.com



Creating a Results file: the Equilib Results window

Results window for carbothermic reduction of silica (see previous slide)

To create a results file: Qutput > Equilib Results file > Save Results file...

F Results - Equilib 1995.99 K (page 9/63)
output  Edit Show Pages

L.

Plat Resulks ...

Save aor Prink r
Plat 4
Equilib Results File

TIK]) Platrn] Exerguid] kazz{mal] Walllitre]

2150K | 2175K | 2200K | 2225K | 2250K |

=10l

A== 3

Stream File k Save Results file ...
Format 2 hange Results file directory ... | K I 1975K - 199333 K- | 199393 K I 2000 K I
Fact-xML r =
Refresh ... gas_ideal
R qremre— 1 49569 mol, 24537 litre, 1_S5547E-04 o/ml)
{1995.99 H, 1 atm, a=1.0000)
[ 0.8E511% co
+ 0.14875 =i0 |
+ 8.4823E-05 coz
+ 9.&Z98E-0& =i
+ Z.&6041E-07 BiZC
+ £.3341E-08 SiZ
+ Z.0715E-08 8iCcz
+ 1.17E57E-09 5i3
+ 4 _&133E-10 Cz0o
+ S.01Z7E-11 u]
+ E.4583E-11 C302 Enter the file number
+ 3.995EE-11 gic [1-9339)
+ &.4170E-1Z C
+ 4. E0&8TE-13 (9G]
+ 7.6435E-14 CE
+ 1.E54E57E-14 oz
+ &.E5438E-12 c4
+ Z.7040E-18 CE
+ 9.7764E-29 a3}

Enter a file number
and a description

Save File in ¢, FactSage' Equit.res

Canizel |

ar enter the file name, for example
by wem favarite resulks

- avoid the special characters PE1™, S0 1Y

I'I Carbothermic reduction of slica

I Gactsage
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Opening a results file in the Results program

Now you can initiate
the Results Program.

Manipulate

Fact-XML '

T
T

| Eile

Open a results file: File > Open...

F Besultz Proceszor: C-A7act5aoetF auill Bes

Help

m il

: File 1 Carbathermic reduction of zilica [B3 ...

1 am M azimum
2 1.
3 49016
4 0923502
5 h3R.7
; 98.2
Exit Chrl+]
Tik] 1800, 3200,
Al] -2 BE4FE +06 -1.1662E +0R
G[] -2 5343E +06 -1.1233E+06
HIJ] 4 3297E+05 1.1596E +05
W[l 42325 12871
5[] 364.59 1154.3
- page - 1. ay.
Axes—— | Species Graph Display
Lelele V¥ color [T full sereen

Celect | size:lﬂ_ nD:I? v reactants € WiewFig
&+ chemical ¥ file name ' Figure

.
File Edit Tools
IR & L9 =
-
Select and double-click — Doscrption
on th e fII e K‘I_Earl:u:u)hermiu:_reduu:tiu:un_u:uf_siliu:a J4prl9 | Carbothermic reduction [63 setz] / Si02 + 1.8C
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Results Window

E quilib Results - Open File C:\FactSage\EQUIT _RES II )
@ Carbothermic reduction of silica (63 zetz). Press «XeS» to Open the Resu |ts WIndOW

Thiz will clear any current reaction.

|z thiz what you want?
F Results Processor: ¢\ FactSagehEQUI1__ Carbothermic_re il

Mo Caricel File Help

achivity 1.
riale 2E095
ol fract, 0.993366
ararm a1.704
S : | weight % 59,599
ummary or resu {S,
> T[] 1800 2200,
T(K) = 1800 to 3200 e
Cpi] 55,361 7993
- - GlJ] 20111E+06 1 1650E +06
Click on «Select» to define
) i 1] -3.9344E 405 3.2212E405
the species in the graph. Viline) 17881 B85.22

S 42863 72912
- page - 1. B3

Graph

Click on «Axes» to define

Dizplay

the dlag fam axes. Lelels v colar [ full zcreen

size:lﬂ_ ”':'5|? W reactantz 1 Viewer

. & chemical ¥ filename ' Figure
Click on «Repeat» to use the same € integer # ; |
. - = hone Plot >>
axes and species as in the last
plot |Fact5age |l32"'.FEII3|ISEIQE EQUI__Carbothermic_reduction_of_silica BES | 3dpr09 | B3 zets
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Axes Window

1. Click on «Axes».

—Axes

[ zelected

| Define X & Y-axes

and limits. |

Hrez E |

B

2. Click on «Y-variable». Define
the Y-axis in the pop-up menu.

F Axes: activity ¥vs achivity

Y-wariable | | ¥-variable| Swap Axes

y 7'}
— ' -anis
achiity|
rasirmnLm :I
rpinirnLm :CI
Hok every CI

v activity

e

mole fract,
gram
weight %
Giltia
TiK]
L]
AL

Gl
Hall]
HIJ]

il

sl

- page -

v

lo 1 00]
In'r’]

explY]
14

phase distibutien

— -anls
achivit

R 1

TAIRIFALM

hick every |01

il

Cancel |

Refrezh |

ok

3. Click on «X-variable». Define
the X-axis in the pop-up menu.

v activity
mole
mole fract.
gram
weight %
Gilta
= !
Al]
G[J]
W]
HIJ]
W]
51
- page -
v

o1 O[]
I ]

4. Enter the limits of both
axes and press «OK».

F Axes: mole vs T(K)

¥-wariable x-variable Swap Axes

—-aiE
rnasimum
ik D
tick. every

expl]
1/

phase distibutien

Cancel |

Fefrezh |

—H-ais
=R 3200
mrikirnLIm 1800
tick. every
k.
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Results Window after axes definition

Press on «Select» to open

F Plot: mole vs T(K)
SiNZ+ 18C _

File Help

activity
rnole

rnole fract.
aram
weight %

TIK)

Cpl]
G[)

HIJ

W[ likre]
5K

- page -

- Species

[ zelected

Select

the Species window.

Repeat

1800.

95.361
-2.0111E+06

-3.9344E+05
178.81
428.63

1.

1.
2.6035
0.333366
81.704
93.539

3200.

39933

-1.1650E +06

32N 2E+05
B85.22
72312
B3.

Graph
Labelz

sizen IEI_ (3T I?
% chemical

" integer #

" none

Digplay
v calor

v reactants
v file name

[ full sereen
™ Wiewer
* Figure

Plot >> |

|FactSage

|u::"-.Fau:tSage'\EI:!L||'I_Earbu:uthermiu:_reduu:tiu:un_u:uf_siliu:a.HES | 2hpr03

| B3 stz
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Selecting species and/or phase for a plot

Depending upon the selected axis variable(s) it may be
necessary to specify in addition to the variable itself a species or
phase to which this variable is related.

For example Amount, Activity or Weight% must always be
coupled to a species or phase, while Enthalpy, Entropy, Gibbs
energy, Volume are calculated as extensive properties of the
entire system and therefore do not need to be coupled to any
substance.

In the present example note that both gaseous species (SiO, CO)
and condensed stoichiometric phases (Si, SiO2, SiC) are
selected.
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Species Window

F Species Selection - EQUILIB Results: mole vs T{K) ﬂ
File:
+ | # | Species | Mole [min] | Mole [max] | Fract. [min] | Fract. [max] | Act. [min] | Act. [max] =
Gas Phaze |
1 Clq) 28102E13 1.7E59E-04 23214E13 BYEFZE-0S 2.3214E13 E.7EYZE-05
2 C2(q) E.3203E-15 247E3E-05 5.2211E-15  9.4897E-06 5.2211E15 9.4897E-06
3 C3(g) 1.9131E-13 B.00E1E-05 1.5804E-13  1.9184E-05 1.5804E-13 1.9184E-05
4 Cd[q) 3A.73F1E-18 3.3820E-08 A0871E-18  1.2960E-02 A0871E-18 1.2960E-08
4] C5(q) 2.8550E-18 1.7424E-08 1.4275E-18  E.8341E-09 1.4275E-18 E.8341E-09
B O[g] 2.4495E-12 8.7881E-07 20238E12  33E77E-OF 20235E12 33EYFE-OF
7 02(g) A3NTFE-1E E.4541E-12 28018E16 24733E-12 28018E-16 24733E12
g 03(g) 1.1111E-31 1.4215E-23 91787E-32  5447EE-24 9.1787E-32 5.447EE-24
S umm ary Of SpeC|eS > 3 CO[g 1.2025 1.727 0545943 0.993366 0545349 [0.99336E
10 C20[g] 1.8620E-10 8. 2861E-06 1.5431E-10  31754E-06 1.5431E-10 2.1754E-06
11 CO2(g 3. FEEZE-0E 1.36E9E-04 1.4774E-06  9.0EE5E-05 1.4774E-06 9.0EESE -05
12 Ca02(q) E.1042E-11 2.8016E-09 A0522E-11  1.3066E-09 A0522E-11 1.30EEE-09
13 Sifg) 9.9505E-08 0503335 8.2199E-08 0192885 8.2193E-08 [0.192885
14 SiZ(g] 1.5830E-11 213E7E-02 1.3077E-11 8.3734E-03 1.3077E-11 8.3734E-03
15 Sidlg) 9.8602E-14 2.9329E-03 8.1458E-14  1.1503E-03 8.1458E-14 1.1503E-03
16 SiClg) 2.8349E13 8.0859E-04 2319E13 30986E-D4 2319E13 2.0986E-04
17 SiC2(g) 1.2250E-09 J5492E-02 1.0119E-09  1.3921E-02 1.0119E-09 1.3921E-02
18 Si2Clg) 1.0595E-09 TE722E-02 8.7520E-10  296899E-02 8. F520E-10 2.96893E-02 ﬂ
LISt Ord ered Wlth Maszs Order ——— _
& male | | & integer # | [0 species selected |
reSpeCt to . r"' gramm E mass [ma:.:]
. fraction [max]
« Mass: mole Clesr |  souce | © acthity (mas) Refresh | ok |
° O r d er: mass [ Click an the "+"" calumn to add or remave species]
Click on «Select Top»
Maszs Order | 3 - =
& mole | | € integer # | e to select the 7 most
» | " gram t:' mazs [max] .
fraction [mawx]
Cosr | I souce | £ hopden (e Refresh | o« | || Prominent (mass)
[ Click on the "+ column bo add or remove species) SpeCI es.
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Species Window after selection

SiC(s2) = 0 to 0.59739 mole

F Species Selection - EQUILIB Results: mole ¥s T{K) ﬂ
File
+| # | Species | Mole [min] | Mole [max] | Fract. [min]| Fract. [max] | Act. [min] | Act. [max] ~
+ 19 CO[q) 1.2025 1.727 0.645349 0.99336R 0645349 0993366
+ 2 SilLkLA) n 0602319 0728018 0.990654 2 5573E-02 0984329
+ 19 Sid[a] 7929903 0.5999M ERROFE-03 0299962 E.5507E-03 .299362
+ -8 SiC[=2) 1] 055739 ] ] 0182577 1.
+ 13 Silg] THR0RE-OS 53335 BETISEOE 0192550 9. ZT959E -0 0.192885
+ 34 Si02[zR) 1] 039463 ] ] J.0036E-07 1.
+ 23 Si02(liq) 1] 025151 ] ] 3 738RE-O7 1.
18 Si2Clq) 1.0595E-09 7RFZZE-02 B.7E20E-10  29699E-02 8.7520E-10 2969902
20 CILMLO] n A B279E-02 931B1E-03 | 0271982 7.4892E-03 0115513
17 SiC2(q) 1.2250E-09 2 5492E-02 1.0119E-09 1.3921E-02 1.0119€E-09 1.35921E-02
14 Si2(q) 1.5830E-11 21367E-02 1.3077E-11  8.3734E-03 1.3077E-11 8.3794E-03
15 Si3[q) 9 8603E-14 29329E-03 B.1458E-14  1.1503E-03 2.1458E-14 1.1503E-03
16 SiCla) 28349E-13 2 0B59E-04 234159E-13  3.0936E-04 23419E-13 2.0986E-04
1 Cla) 28102E-13 1.7659E-04 23214E-13  BFEFZE-05 23214E13 B 7E72E-05
11 CO2(q) 2. 7BREE-O6 1.3669E-04 1.4774E-06  9.06RRE-05 1.4774E-0B 9 0BRSE-05
3 C3[q) 19131E-13 5 O00BTE-O5 1.65804E-13  1.9184E-05 1.6804E-13 1.9184E-05
2 C2(q) B.3203E-15 2 4763E-05 52211E-15  9.4837E-0R 5 2211E-15 9 4897E -0
10 C20[q) 1.8680E-10 22BE1E-O8 1543NE-10 31754E-06B 1.5431E-10 A1754E-06
5 Ofg) 2 4495E-12 B 7eR1E-O7 20235612 336FFE-OF 20235E-12 2367 FE-O7 ;I
Mazs Order———
& mae | | ¢ integer # Select Top I?_ﬂ | 7 species selected |
 gram £ masz [max)
" fraction [max]
Clear |  souce | astivity (mas) Refiesh |
[ Click on the "'+ column to add or remove species)]

Click on «OK>» when finished.
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Specifying the Graphical Output

Select the size and type of labels.

Number of labels per line (1-9).

Label size (2-24).
v
— Labels

A=y IEI_ no: E<

% chemical
—{" jnteger #
i nhone

A

No labels.

Label appears as the # number.

Label appears as a chemical formula.

Select the display properties.

F Plot: mole ¥s T(K}

File Help

S5i02+ 1.8C -

activity
rnole

miole fract.
aram
weight %

TIK)

Cpl]
G[)

HI
W (likre]
5]
- page -
- Species

¥ zelected

Select

1200,

95.361
-2.0111E+0E

-3.9344E +05
1789
42863

1.

1.
2 035
.993366
E1.704
H3.593

200,

2993,

-1J1ER0E +0&

(221 2E +05

R06.22
F2912
B3,

Graph

Labels

sizen IEI_ hi: E
% chemical

i~ integer #

" nhone

— Digplay
v calor
¥ reactants

¥ file name

[T full zcreen
i~ Wiewer
¥ Figure

Repeat

|FactSage

Plot the graph.

|u::'xFau:tSage"-.EE!LII'I_EarI:u:uthermic_reduu:tiu:uﬁ_u:ur_smca.HI:b I Epilfl

| B3 sets

Click on «Plot >>» when ready for the graph.

I GactSage'“
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Figure Output

— Dizplay
W reactants
IV file name

[ full zcreen
™ WiewFig
% Figure

F Figure

Uszer : CH.C.T. - Ecole Polytechnique de MONTREAL

»Si02+ 1.8 C|

In Figure, you can edit
and save the graph.

:,IE:'Fﬂ'n:tSﬂ'ge'fﬂm.RES Ggerin 07 |

FactSage

426 40 % = 2938 BEET ¥ = 2.1230769

|C:\FactS ageVEQLILIE. FIG W

I Gactsage

Results 6.2
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Specifying phase distribution

1. Click on «Axes».

—Axes

male

WE
TIK]

2. Click on «Y-variable». Define the Y-axis by checking
phase distribution in the pop-up menu.

F Ases: mole vs T{K)

#-variable  Swap Axes

]

LrEs Q |

—7-axiz — -aniz
R R 3200
" NI ICI NI 1800
tick ewvery hick every (100
[wd ] [Basi I

¥-wariable x-variable Swap Axes

— T -anis
[ Phaze Distribution, % maole |
3. Enter the limits of both || masimun
axes and click on «OKw. miimum [0

tick every |5

F Axes: Phase Distribution, % mole ¥s T(

- ais

=R 3200
mrikirnLIm 1800
tick. every

Cancel |

Fefrezh |

achivity
v mole

rnole frack.

qram

weight =

Aifata

TIE)

F &)

Al

G[J]

]

HI]

Rl

sH]

- page -

v
[ 00
(Y]

exp(r]
15

phase diztribution k

I GactSage'“
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Phase distribution vs Temperature

F Figure Uszer: C.H.C.T. - Ecole Polytechnigue de MONTREAL

File Add Edt iew Help

Dedol =lile/x| | S| gl- o

ERRNESIRY

i

o 4 T
Phase DEtrbation, % mak

| FactSage |00 ®=0%=0 \C:4FactS agerEQUILIE FIG W
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