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FactSage Macro Processing??

* Repetitive calculations — automate them with a macro

* Enables to run automatically Equilib files as
background job

* Write each step as a series of commands and functions
stored in a macro file (Visual basic)

 Macro processor will repeat the commands:

Load Equilib file — calculate the equilibrium — save results
— go to next Equilib files

Useful to treat large and lengthy calculations
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CREATING AND RUNNING A
MACRO FILE




Before creating a macro file... (1/4)

1. Create Equilib files
2. Save them in a directory

Example 1 Equil.dat

400 g Fe,0,

400 g CaO

200 g MgO

Databases: FactPS and FToxid
T =1500 °C

Save in C:\Example\




Before creating a macro file... (2/4)

G’ Equilib - Reactants - bt
Eile Edit Table Units DataSearch Help

Q@ ﬂ TIC] Platm] Energyll) Mass(g) Vallitre) _|_[ Set u p t h e rea Cta nts

” d datab
Mass[g] Species Phase TIC] P[total]* Streamit Data
400 [F2203 | = | 1
+ [400 [ | =l &7 Data Search
* |2DD |MgD | J | Databaszes - 2/23 compound databases. 1/24 solution databases

SGTE [ corpordsoy Private Databases
[ BINS solutions only Ccon2z [JEexaM  [JFELQ
O s&Ps no database [OGaly [INSTE  []REB_

Ooooo

O sGTE Oscra  [0sGTEa []sTLA
[ sGsold Clear Al
[ FThall O 56nucl
FTOxCN
E FTfrtz ather Add/Remove Data

CIFThely [JELEM [ SGnobl

[ FTpulp [ FTdemo [ SpMCEN

] TDmeph
[ FTlite [ FTnucl [ TDnuel

Information -

Carmpound: C:\FactSage? 2AFACTDATAMVT axidS3baze. cdb
-FTosid - FACT oxide compounds [2018]

Mext »>

FactSage 7.2 Compound: | 2/23 databazes Solution: | 2/24 databazes

Solution: C:\FactSage?A\FACTDATAMVFT oxid53zoln. sde
-FToxid - FACT oxide solutions [2018]

Options - zearch for product species

Include compounds ———————— Limnits
—— [ gaseous ions [plasmas) Organic species CxHy..., Wimaxl= 2
efal .
[ aqueous species Mimimum solution components: G 1 @& 2 cpts

ctiage”



Before creating a macro file... (3/4)

G Equilib - Reactants - *
File Edit Table Units DataSearch Help
New CtrleN nJE
Open ... Ctrl+O
Directories ... Ctrl+D

* FactSage macro
processing looks for
Equilib and stream

1: File R3 Homogenisation of RH slag / 100% [RH_Slag] + 100%: [RH_...
2: File R1 First homogenisation of RH slag and flux addition /0 [F ...

’[lotal]“ Stream#t Data
3: File Full snuilibrivem cnmmente £ 200000 [Steel ladle]l « 10091 I‘I

2 File Full G Equilib - Reactants — >

BT JES

S:FileR8a| File Edit Table Units DataSearch Help

& FileRd | [ |g’*| il T(C) Platen) Energyid] Massig) “ollitre)
T:FileR1

ctlage”

. . . wrierz | 13
files in the defined DY
Chembage ] "
Ry A TR - Bse TIC] Pltotal]*™ Stream#t Data
. . Macro pre v Always Direct 1/0 to My Files directory = I [1
My Flles d I re Cto ry bt * 5lide Show | - Regular Features LI I I I1
T Slide Show |l - Advanced Feat . . 1T [ [
. Fact Optimal Examples G My Files Directory X
* The default My Files SCE E
2¢ _
M 3 C\RH_Kerneos', Directary Equi”.dat files
d I re Cto ry W h e n M CESLITIANS) EquiE:_AlMg-Sr-Temary. DA
5 CASImulater3t, EquEx: CH4-02.DaT
6 Cotest (1 ChemSage EQUE_FB_Fe-N_Sievert D
. M . E [ Examples EquiE s_FE_Si0Z-Cal_S-cap
installing FactSage is recoman || Gt
8 C:\Calc_bond_fraction' COFaCTDATA Equivardat
O FactHelp
Cancel [ FactSage-Teach
C:\FactSage Diroue
° [ FSReactor
(23 Functions v
FactSage 7.2 Compound: 2/23 databa =
Cancel | 1] |




Before creating a macro file... (4/4)

G’ Equilib - Menu: comments - >
File Units Parameters Help S I t t h d d
0| = E TIC) Platm] Energyl)] Mass(g) Yolllitre) ““ |B| }Jl e eC e CO' I I po u n a n
—Reactants [3] I tc ° T d P
e e Solution species, | an
h ilib fil
P P — Save the Equilib file
— Compound species———— [~ Solution phazes — Custom Salutions -
= | + | Base-Phase | Full Hame 0 fixed activities _IDeta|
[+ gas & ideal © redl 11 + | FTomid-SLAGA | A-Slag-lig all oxides + 5 a 43 Equilib - Menu: comments _ ®
|_ AqUECUSE 0 + FTowid-SPIMA A-Spinel Psgl .
[~ pure liquids 0 || FToxidMe0_a ArMonovide File | Units Parameters Help
* [+ pure solids | ol New Ctrl+ N Iﬁ | Bl I;Tl
- |
* - cugtom zelection ] H Open .. Ctrl+0
FPECIEs: 32 (ol Directories ... Ctrl+D
|
I p Save Ctrl+5
— Target —L d -]
- none - | _eil'c-lner:iscime 1 W Show ™ all  selected Wit SaveAs..
. Total - Custom Solutions—————
Estimate T(K): [1000 +- selected 2 species. 24 o | Total ChemSage File > | 0 fiseq activiies Detalls...l
Mass(gl: [3 soldtiores: 4 Total FeReactor Fil Save File in C\Example\Equi*.dat X [lselutions
8 eactor File
I .
i - ik Enter the file numb Edit...
Final Conditions Equilibs 1: File R3 Homogenisation of RR [1n_eglggge] 15 numBer r _l
S <B TIC] P(atm] ;I Product HiJ) ;I ' noms i ) _— flata———————
2: File R1 First homogenisation he fi i | Cancel | e molar wolumes of
1500 1 = transil aor enter the file name. for example endlliguids =0
— 3: File Full ilibri
T steps [ Tabie £ open o T SRS by vy faverte caluiaton orcal sopanes daa
4: File Full_equilibriurm Full equi } } N
5. File R8a Heat transfer to steel| - avoid the special characters 2717,k quilibrium & Gmin _ edit |
: ' Cies: 6
FactSage 7.2 | C:\ERamplehEquil.dat € File R4 carbon heat up in zon |1| cted Species =
7:File R1 reaction at Zonel /0 [Metal] + 0[Slag] + 0[C_Z2] .. I ctal Solution: [max 150 4
8: File R2 reaction in zone 2 / 100% [FeedOres] + 50% [G1] [otal Phases (max 1500) 28
Bit armal £ homal + tranzitions
I € transitions only
I'ID steps I~ Tatle " open Calculate 33 |

FactSage 7.2 | C:AEwamplehEquil.dat A
ctlage” :



Creating a (very) simple macro file

* *.mac file, editable with text editor (Notepad, Notepad++)

e 3 principal commands:

— OPEN
— CALC
— SAVE

Example 1:

S/ Example 1 %% psing simple commands

OFEN IC : HE:-:a:uple\iunil .dat
CAILC
SAVE C:\Example\Equil.dat

END If different from FactSage
folder, the path has to be
specified at all times

BN




Running the macro file

* Go to the Equilib reactants window

* File = Macro processing — Run macro — Browse —
Locate your file and open — ok

&7 Equilib - Reactants - X

File Edit Table Units Data Search Help

New Ctrl+N "Tl B| )1|

Open ... Ctrl+O
Directories ... Ctrl+D I
1: File R3 Homogenisation of RH slag / 100% [RH_Slag] + G Run Macro _ 0 %
2: File R1 First homogenisation of RH slag and flux additic Fi
Eile

3: File Full_equilibrium comments / 300000 [Steel_ladle] +
& File Full_equilibrium Full equilibrium / 100% [Steel] + 1( St the nams of the macro [* mao) file

: C:hbestbiall.
5: File R8a Heat transfer to steel / 100% [Steel] + 0 [All_ele |C:test il mec
G: File R4 carbon heat up in zone 2 / 100% [Solids_Z2] + 1

) . Cancel | Macros directary ... | (1]
T:File R1 reaction at Zonel /0 [Metal] + 0[Slag] + 0[C_
&: File R2 reaction in zone 2 / 100% [FeedOres] + 50% [G1
Chem5age files > |
Macre processing > Run Ctestitriall.mac
Exit Run macra ...

Edit macro ...

Macro processing - an introduction ...

Macro Precessing - Manual ...

Macre Processing - Summary ...

Macro Processing - Examples ...

10
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Macro status window

tacro File: C:AExamplehesamplel.mac
C:AEwamplehexample]. mac

00:00:00 OPEM C:AExampleEquil.dat
00:00:01 CalLc

000002 5&VE C:AExample’Equil.dat
00:00:02 EMD

00:00:02 EMD ... macro processing terminated)

Quit: Terminate the execution of the macro
Stop: Pause Macro processing
* When on pause: - Stop will terminate processing
- Go will resume processing
Hide: Hide the Equilib windows during processing
Show: Show the Equilib windows during processing

thtSage B u




MACRO VARIABLES AND
FUNCTIONS

12



Macro variables

3 types of macro variables:

1. %variable denotes a user-defined variable — can be
modified by the user

2. Svariable denotes a system variable (built-in) —
cannot be modified by the user

3. SvariableS denotes a computed or defined
thermochemical variable (built-in) — cannot be
modified by the user

LGactsage - 1



1. User variables - %var

* |dentified by ‘%’ at the beginning of the name
* The variable type (string, word, number) is not specified

* 9 pre-declared entities (built-in notations): %1 to %9
* %Dir refers to the default FactSage directory (can be reset)

* User variables besides %1 to %9 and %Dir must be declared
by the VARIABLE statement (only once, unique and non-
ambiguous name, best practice is to list all the variables at
the beginning of the code)

e Value allocation to %var using ‘=" with space before and
after

LGactsage B z




1. User variables - %var

* %var can be a one-dimensional array, declared as %var(n),
where n is the array size

VLRILELE %temp(5)

ftenp(l) = 10
Ftemp{2) = 100
fFtemp(3:5) = 20 30 40

* %var can be a 2-dimensional array, declared as %var(m,n),
where m is the number of columns and n the number of rows

(n > 1) VARTLABLE %temp(3,2)

10
20
30
40

Ftemp(l,1)
EFtemp(l,2)
Ftemp(2,1)
EFtcemp(2,2)
gtemp (3,1) 50
Ftemp(3,2) &0

Liactsayge B s




2. System variables - Svar

* |dentified by ‘S’ at the beginning of the name
* Denotes system values (time, date, etc.)
 Cannot be modified by the user

16




3. Thermochemical variables - SvarS

 |dentified by ‘S’ at the beginning AND end of the name
e System dependent variables that are defined by the
Equilib file or generated during the Equilib calculation:
— Extensive property values
— Name, mass, mole, wt.%, activity, etc. for:
* Elements in solution
* Product species
* Solutions

* Cannot be modified by the user

LGactsage B v




3. Thermochemical variables - SvarS

* Important Thermochemical SvariablesS:

Svariable$

SE_ETS
SE_DHS
SE_ei_NS
SE_ei_mgk$

SE_mNKkS

Temperature
Delta enthalpy (AH)
Element i name

Total grams of element i
in solution k

Solution k name

Svariables

SE_sNj$
SE_sgj$
SE_sWj$
SE_smj$
SE_saj$
SE_mgks$

Species j name
Species j grams
Species j wt%
Species j moles
Species j activity

Total grams of solution k

* i,jand k are code numbers from the Equilib result file

LGactsage
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3. Thermochemical variables - SvarS
How to find the code numbers??

{7 21 0Me0_AZ2 O_MeO_AZ2 | X
k d I I . File Show Select
|VI a e a u I I l l I Iy Ca C u at I O n {min) | Mole (max) | Fraction [min) | Fraction (max) | Activity (min) | Activity [max)
Gas k 1
1 13%40E-08 2779506 1.0398E.05 27795E-06  1.0398E-05
t t t t 2 5.3321E- 04 1.3406E-03  0.93939 0.993397 0.33339 0.993397
a WO e I I l p e ra u reS 3 03 1215312 EA47E3E12 2279309 4.8324E.09 2279309 4.83ME09
4 Mg 3.3098E-19 37514617 B.2072E16 2.7984E 14 207216 2.7984E-14
5 Mg2 5729238 29063E-34  1.2620E-34 21684E-31 12620E34  216B4E31
z B Mg 79121E18 BO39IE-IE  1.4839E-14 45043613 14839E-14 45043613
U S e O u t ut P | Ot P | Ot 7 Ea 7.1030E-22 11000E-19  13321E18 B2057E7 1321E18 B2OSTEAT
p ) ) 8 Ca2 1.5962E-42 12738E-38 29935639 9.5018E-36 2993BE-33  95018E-36
3 Cal 98761E-19 TER4SET 18522615 5.E579E-14 18522E15  GE5F9E-14
. 10 Fe 4M33F2N 7AIIEAS  75EMEAT 5.3232E15 TEBMEI?  5.3232E15
r‘e S u It S S e I e Ct S e C I e S 1 FeO 743M4E15  1.8548E13 55427E12 1854813 BB4ZFEA2
coe ) p ) siagn €— K= 2 o
12 Ca 0 0.650742 0.656877 42989E-02 | B.A4SEE0Z
13 FeO 0 0 1.8771E03 4.2726E03 59510E-04 | 1.6457E-03
° S . e\, h 14 Fe203 n 0 0.302184 0.305556 99159E-04 | 1.8524E-03
p e C | e S (J ) : u Se t e S a m e ;gma Mg k 0 3 0 36650E-02 4.2801E-02 4301302 | B.1GEEE-02
16 Feand 0 45129604 1.0018E.03 9973BE-06 | 2.8584E-05
. 17 Fean4[1] 0 0 2.0975E 04 4.5618E04 51754E03 | 3.0987E-08
n UI I | e rS a S |n t e ta e 18 Fea04{1+] 0 0 0.448322 0.454093 TE974E-02 | 1.9915E-02
19 Fean42] 0 0 2.0846E.07 1.0417E06 82958E13 | 1.3208E-11
20 Fel045] 0 0 7.0497E08 1.8664E 07 T47ME16 | 1.3302E15
. . 21 Fel04[5] 0 0 7.0062E-11 4.1705E10 2362320 | 5E708E19
. 2 Mg304(2] 0 0 0.105255 0.108333 11353602 | 1.1575E-02
o S O | U t I O n S ( k) . G a S I S 2 Mgl 04[5 0 0 3.0578E.08 8.8018E.08 35807E-16 | 2.80B4E-15
24 Mgl Fe204 0 0 0.19635 0211422 13312603 | 20491E03
o Falhda?nAM.1 n n n22a7M n 242609 1 Na2NF.N2 1 27271 FE.N? d
always 1, then follow the e ————————
i ' : SE sg15
order in the table ~ Grams of MgO in slag: SE_sg
Ellc:
—— Total grams of slag: SE_ mg25s J

LGactsage — 1



3. Thermochemical variables - SvarS
How to find the code numbers??

{7 21 0_MeO_AZ2 O_MeD_Az2 ] x
File Show Select
+| # | Species | Mole [min] | Mole [max] | Fraction [min] | Fraction [max] | Activity [min] | Activity [max])
53 Fe203 0 a 0 0 8.3419E-06 1.5883E-05
54 CaFe204 1] 0 1] 1] 7.1567E-02 7.BE&2E-02
55 Ca2Fe205 24862 2477 0 0 1 1
56 CaFed0? 1] 0 1] 1] 3.3733E-04 5.1571E-04
SOLUTIONS
7 GAS 5.3321E-04 1.3406E-03 1] 1] 1 1
° o SLAGA 0 a 0 0 0.564798 0747293
CO e n u I I I e r O r e e I I I e nts I o SPIMA 1] 0 1] 1] 34154E-02 41237E-02
Mel_At 49658 49659 0 0 1 1
. . 1 Mel_a#2 2.2043 2.2385 1] 1] 1 1
ELEMENTS
fo | | OW t h e O rd e r g I Ve n I n ta b | e £2 Fe_GAS 9.8941E17 7.437EE15 | 9.2FFEE-14 2.7740E12 1] 1]
3 Ca_GAS 9.8832E19 75959E17 | 9.2677E-1E 28331E14 a 0
L Mg_GAS 8.2431E18 E.4143E-16 | 7.7297E-15 2.3924E13 a 0
5 0 GAS 1.06E4E-03 2B812E03 | 1 1 a 0
Fe SLAGA 0 a 0 0 a 0
Ca_SLAGA 0 a 0 0 a 0
Mo SLAGA 0 a 0 0 a 0
O_SLAGA 0 a 0 0 a 0
Fe SPIN& 0 a 0 0 a 0
Ca_SPINA 0 a 0 0 a 0
Mo SPINA 0 a 0 0 a 0
O_SPINA ] a ] ] a ]
4 Fe_he0_ai1 35513E-02 5.0303E-02 | 35577E-03 5.0304E-03 a 0
5 Ca_Me0_At1 31104E-03 5.8473E-03 | 311B1E-04 5.8474E-04 a ]
3 Mg Me0_af 49324 49439 0.493251 0.495291 a 0
7 0_te0_A1 49333 50112 0.50084 0501134 a ]
7R Fa hial &H? 2 MANRF . 2 TIA1F.N? | A RRPIF.NR F NNATE.M2 n n
[
. g’qel Select Top Fﬂ 0 species selected
. 2 integer &
Grams of Fe in slag: SE_el mg2$S

Grams of Mg in slag: SE_e3 _mg25S

| §

 mazs [max]
 fraction [max)
 activity (max]

r ighore species and

phages with zero mass OK |
Select ... |

LGactsage
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3. Thermochemical variables - SvarS

* Thermochemical variables related to species are built
like 1D-arrays: concise writing to copy a range of values

J/ Copving specific species wvalues efficiently:
¥results(1:10) = SE sW(1:10)%

f/ Same as:
¥1 =1 TO 10

$results(%¥l) = SE sW(%1)3
%1 LOOFP

f/ Other Example of efficient copyving:
fresults(24:71) = SE sg(21:68)%

f/ Copyving the actiwvities of ALL species in the system:
factivity() = JE sa()% JJ/ brackets are optional

21




Macro functions - Sfunction()

 |dentified by ‘S’ at the beginning of the name and
argument in-between () at the end of the name

e Several system functions (with arguments) for
manipulating strings, formatting output and
mathematical functions (built-in)

e Most useful function: SMATH() — calculate mathematical
expressions including the operators + - / * * and other
common mathematical functions

* Arguments can be numbers, %variables or
thermochemical Svariable$S

Other functions of interests: SMIN(), SMAX(), SABS()

thtSage - 2




User-defined Sfunctions()

* |n addition to the pre-existing functions in FactSage
macro processing, the user can define its own
function(s) that can be used in the macro code

 The function is a subprogram that receives some
arguments from the main body, performs some tasks
with those arguments and returns a single value to the

main body

LGactsage B &



User-defined Sfunctions()

User-defined functions are defined at the end of the macro:
FUNCTIONS
FUNCTION SMyfunction1(%argl %arg?2 ...)
(macro lines)
SMyfunctionl = ‘value’
END FUNCTION
FUNCTION SMyfunction2(%argl %arg?2 ...)
(macro lines)
SMyfunction2 = ‘value’
END FUNCTION

END FUNCTIONS

LGactsage B 2




User-defined Sfunctions()

User-defined functions are called in the main body
identically to built-in functions:

VARTARLE %argl %arg?

%2 = 10
3 = 3

%1 = SMyfun (%2 %3)
%1 = SMyfun (%2 %2)

FONCTICHS
FUNCTICOHN sMyfun(%argl %argl)
EMyfun = EMLATH(%argl*%arg?)
END FUONCTIOH
EHND FUNCTIOCHS

25




Ex. 2: Macro variables and functions

[+ example? mac £ |

[0 B O P T % T P

=] o

oo

10 $Temp = 1600
= dummy
$Dir = C:\Example\

Scummy

I
[ B O PRI % T P

CALC

sarravy(l)
17 garray(2)
Sarray(3)
Sarray(4)
karray(5)
sarray(e) =

I
1
Il

}
TSI e:]
I

[ B O PR % T S |

% T % T % Y % Y % T % TR % T =

END

()]

VARIABLE %Temp %dummy
[fV%RIAELE sarravi(a)

CPEN Equil.dat

SE_ETS

SE mg2s

SE sglts
SE sW1G$
SE el N3
5E el mg2$

SAVE Equil.dat

J/ Example 2 #%% psing variables
J/ Marie-Aline Van Ende,

f/ Hote: text starting with f/ iz ignored by the macro processor

FactSage 7.2, Cctober 2018

/
/1
/1

/
/
/

declaration of the wvariables.

declaration of an array of size 6.
yvou can have more than one line of variable statement

There
There
reset

store
sBtore
store
store
store
store

must be a space before and after '=!
must be a space before and after '=!
of default FactSage directory

the
the
the
the
the
the

sdummy = SMATH(100 * #arrav(3) [ sarrav(2))

Equilib temeprature in the 1lst position of the array
total grams of s2lag in the 2nd position of the array
grams of Mgl in =slag in the 3rd position of the array
wt: of Mgl in slag in the 4th position of the array

name of element 1 (Fe) in the 5th position of the array
grams of element 1 (FE) in the 6th position of the array

S/ calculate the wt: of Mgl in slag

A
ik
(T 2]
SO
oQ
(1!4

26
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Ex. 2: Macro variables and functions

— a ot

Macro File: C:AEsamplehexamples. mac
C:AExampletesample?. mac
Q0:00:00 VARIABLE ZTemp Zdurmmmy
00:00:00 WARIABLE Zarray(E)
Q00000 %Temp 1600
------- > ETemp =100
Q00000 Zdummy  durnmy
------- > Edurnmy = dummy
00:00:00 %00 C:\Exampleh
------- » ZDIR = CAExampleh
00:00:00 OPEM Equil.dat
00:00:00 CALC
00:00:01 *araw(1] $E_ETH
00:00:01 Zaraw(1] 1500.00
------- » Earap(1]=1500.00
00:00:01 Zaraw(2] $E_moZ$
00:00:00 Zarap(2] 7128419964317
------- ¥ Raray(d] = 7128419964317
Q0:00:071 *arrap(3] $E_=015%
00:00:01 Zarrap(3] 19.9853163719715
------- ¥ Farrap(d] = 19.9853163719715
00:00:00 Zarrap(4] $E_sWwW15%
00:00:01 Zarrap(4] 2 80369513468544
------- > arrap(d] = 2.80236951 3463844
00:00:071 Zarrap5] $E_e1_ME
Q0000 Zamrapd) Fe
------- » Eanay[B] =Fe
00:00:00 Zarraw(] $E_el_mg2f
00:00:010 Zarap(B] 274 675345338595
------- » “arap(B] = 274 675345833595
00:00:01 SAWE Equil.dat
00:00:01 Zdummy  FMATH00 * Zaray(3) £ Zarap(2])
------- > FMATHII00 * 19 8859163719715 / 712 8419964317] -+ <2 B0369513468844
00:00:071 Zdummy 28036551 3468844
------- ¥ Fdummy = 2 8036951 34635844
00:00:01 EMD
00:00:01 EMD ... macro proceszing terminated.

fEL Ly
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MACRO COMMANDS

W

STEP and LOOP

Simple and branched program flow

Macro commands for Excel Worksheets (OLE)
Macro thermochemical commands SET and SAVE

B

28



1. STEP and LOOP
e STEP:

%var STEP value: adds ‘value’ to %var (default 1)
(Identical to %var = SMATH(%var + value))

e LOOP:

%var = 'FirstValue' TO 'LastValue' STEP 'IncrementValue'
(macro lines)

%var LOOP // End of loop.
If %var # 'LastValue’, then go back to beginning, increment %var
and repeat.

A LOOP is always executed at least once ('FirstValue').
If STEP is undefined, '1' is assumed.
Nested LOOPs are permitted.

LGactsage B 2




2. Simple program flow

* MARK ‘word’
— A marker used with GOTO ‘word’
— MARK statement cannot be inside IF... nor in a LOOP
 GOTO ‘word’
Jump to the line MARK ‘word’
The jump can go forward or backward in the code

Can be used to exit a loop before its normal termination
(! Not clean termination: the loop variable cannot be
reused in another loop!)

LGactsage B s



2. Simple program flow

e END and GOTO END

— END indicates the end of processing. All commands after
END are ignored.

— GOTO END will create a jump to the line END, i.e. quit.
* |F.. GOTO
IF %var oper ‘value’ GOTO END

oper is a logical operator: =, <, >, <>, <=, >=

If statement true, then go to line END
Multiple operators AND or OR are permitted

LGactsage B d




2. Branched program flow

* |[F.. THEN ... ELSEIF ... ENDIF
IF %varl oper ‘value’ THEN
(macro lines)

ELSEIF %var2 oper ‘value’ THEN <optional>
(macro lines)
ELSE <optional>

I Imacro lines)

oper is a logical operator: =, <, >, <>, <=, >=
Multiple operators AND or OR are permitted
Nested IFs are NOT permitted.

LGactsage - o




2. Branched program flow

* DOCASE ... CASE ... ENDDO

DOCASE %var

CASE ‘valuel’ [‘'value2’ ...]
(macro lines)

CASE ‘valuel’ TO ‘value?’
(macro lines)

CASE IS ‘operator’ ‘valuel’
(macro lines)

CASE ELSE

‘iacro lines)

LGactsage

<to specify specific value(s)>

<to specify a range of values>

<to specify a condition>

<if none of the above are true>
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3. Linking with Excel worksheet via OLE

e Object Linking and Embedding (OLE) with Excel
worksheet

* Up to 9 simultaneous dynamic links can be created
(OLE1 to OLE9)

 Enables to read and write in Excel worksheets at any
time during macro processing

* |deal to read inputs and store intermediate Equilib
calculation results
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3. Linking with Excel worksheet via OLE

Principal OLE commands:

 Create an OLE link (n =1 to 9)
— OLEn Excelfilename.xlIs(x) sheetname (.xls and .xlsx)

e Clear all cells or range in the worksheet
— OLEn CELLS ALL CLEAR - OLEn RANGE A1:C5 CLEAR

e Read a variable value from cell
— %var OLEn READ B5 or %var OLEn READ R5C2

e \Write variable value to cell
— %var OLEn WRITE B5 or %var OLEn WRITE R5C2
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3. Linking with Excel worksheet via OLE

Read from and write to Excel using 1D and 2D variables:

VARRTARLE %wvector({d4) Zarrav(2,2)

J/ Fill the array, one entry at a time:

$vector(l) CLE1 READ &l
f#vector(2) CLEl EREAD Bl

J/ Fill the arrays at once:
%vector QOLE1 REZD &l Fr
!/

%array OLE1 READ Al1:B2 S/
!/

J/ Write the arrays at once:
#vector OLE1 WRITE HI1 rr
!l

%array COLE1 WRITE El1:F2 [/

LGactsage

reading a 1D array
zame as: %vector CLE1 READ Al1:D1

reading a 2D array (takle)
NCT the =same as: %array CLE]1 READ Al
Writing a 1D array

zame as: %vector COLEL1 WERITE HI1I:E1

writing a 2D array {(table)
HCOT the =zame as: %array CQLE]1 WRITE EI1
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4. Macro thermochemical command - SET

 SET command is used to redefine input reactants,

initial amounts, final conditions that are initially
defined in the equilib file

* Most important SET commands:
— SET REACTANT ‘reactant#’ MASS ‘value’ (T,P)

— SET FINALT ‘value’ (or other intensive property)
— SET ESTIMATE T ‘value’

LGactsage -
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4. Macro thermochemical command - SET

e Additional SET commands (use with caution!!):
— SET REACTANT DEL ‘chemical formula’
— SET REACTANT DEL [stream_name]
— SET REACTANT DEL ‘reactant#’
— SET REACTANT ADD ‘chemical formula’
— SET REACTANT ADD [stream_name]
— SET SELECT GAS + (or+-!, COMPOUND or SOLUTION)
— SET SELECT SOLUTION | FToxid-SLAGA (or + -)
— SET SELECT SOLID + FToxid (or GAS, COMPOUND, SOLUTION)
— SET SELECT SOLID + FToxid MgO
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4. Macro thermochemical command - SAVE

Command SAVE:
e Save results file in various format, Excel files, etc.

e Save computed phases in a stream file:
— SAVE MixtName.DAT GAS
— SAVE MixtName.DAT SOLIDS
— SAVE MixtName.DAT SOLUTIONS
— SAVE MixtName.DAT FTmisc-FelLQ
— SAVE MixtName.DAT FToxid-SLAGA#1

Where Name is the stream name
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Other interesting macro commands

// Beginning of comment, only in macro file

REM User comment printed in macro status window
HIDE Hide Equilib window

SHOW Show Equilib window

PAUSE Pause macro processing
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Subroutines (PROCEDURES)

* A subroutine is a sequence of code that is designed to
perform a specific task

e Subroutines are useful to structure the code, rendering
it more efficient and easier to maintain

* |n FactSage macro processing, the user can define its
own subroutine(s), called procedure

* A procedure is called in the main body by the CALL
statement followed by the name of the procedure and
arguments, if any, between brackets:

CALL Mysubroutinel (%1 %2)
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Subroutines (PROCEDURES)

* Procedures are defined at the end of the macro code:
PROCEDURES
PROCEDURE Mysubroutinel(%argl %arg2 ...)
(macro lines)
END PROCEDURE
PROCEDURE Mysubroutine2(%argl %arg2 ...)
(macro lines)
END PROCEDURE

END PROCEDURES
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Example 3

 Equil.dat
* Process of heating the feed by 50 °C/min

* |nitial temperature, feed composition and process
duration stored in Excel file (Example.xls)

 We want to know and print out the amount of slag and
amount of Fe in slag with temperature in Excel sheet
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Example 3

Create Example.xls and enter the inputs in ‘Sheetl’

(O [ s Example [Compatibility Mode] - Microsoft Excel - =
| L_i%d -
Home Insert Page Layout Formulas Data Review View Developer Acrobat @ - T X
““E] & | Calibri -1 - | ==|5 | General - A Salnsertr | E v ? [ﬁ
- 53 (B F U-|AAEE=EEEH 8% 2| o 5% Delete - Ijvsmsa i
aste ) ——— T T 25 b L] In
- F | EE {h‘.' A - = ’;_.E| %o 50 - [2)Format = | (2~ Filter~ Select -
Clipboard ™ Font [= Alignment P Mumber [ Cells Editing
H19 - £ | v
A B C D E F G H I 1 B
1 |Temperature °C
2 |Duration min
3
4 Fe203 3008e
e -~ These cells have to be read by the macro
6 MgO 200)z ' ' ' ' ' ' ' 1
7
B
9
10
11
12
Sheet2 Sheet3 /%3
Ready | [

'iSage“ FEFTYe o )
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Example 3

Results are written in ‘Sheet2’

E""\u = 5 Example [Compatibility Mode] - Microsoft Excel - =X ‘

il;’l Home Insert Page Layout Formulas Data Review View Developer Acrobat 'QJ - T X

== ¥ | |calibri -l - == General = A o= Insert - X - i

j_{g‘ (B I U~A A EE=E=E% % @ - % Delete = Evﬁﬁ

g (A EEe] M Eremet | 2 Fiters seiea-
Clipboard M= Fomnt F] Alignment P Mumber I« Cells Editing

L29 _ £ | ¥
A z C D E F G H I J L

1 1400 SLAGA 0 Fe 0
2 1450 S5LAGA 217.9114 Fe 201.4257
3 1500 SLAGA 524.0535 Fe 201.9305 1
4 1550 SLAGA 229.9925 Fe . 5 .
5 1500 SLAGA  535.8674 Fe ATTENTION: during the execution of a
i
7 macro with OLE links, You should not:
8
9 » Click on a cell in the active worksheet
10
1 » Go to another worksheet
12 m . i
oo sheert (Sheez) snees 00 3> \Work with other Excel sheets

C ——
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For more information...

* Help and more information on commands, functions,
macro thermochemical variables, etc. can be found in
the macro processing manual (FS window — info)

e Don’t hesitate to contact me:
vanende@snu.ac.kr
Building 30 room 205
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APPLICATION TO
DESULFURIZATION OF HOT METAL
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Desulfurization of hot metal

Hot Metal
1400 °C

Solids
Slag

LGactsage

X g Hot metal, simplified to the
Fe-C-Si-S system

Y g Slag, simplified to the CaO-
SiO,-Al, 0, system

Hot metal is well mixed

Slag is well mixed and in
equilibrium with solids

Solids stay in slag
Constant temperature
Kinetics on Hot Metal/Slag
equilibration

 e——
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Kinetics vs. equilibrium

* Real process is dictated by kinetics

e Kinetics can be simulated with FactSage by allowing
only a portion of the feeds to react

* Finding the suitable proportion of material reacting
and non-reacting
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Procedure

Draw flowsheet

Prepare Excel file with input data

Prepare Equilib files for initialisation and save the
streams. Write the associated macro commands

4. Prepare Equilib files for reactions and save the
streams. Write the associated macro commands

5. Organise the Excel file to print the outputs. Write the
associated macro commands
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Flow sheet of the process

X%

v
Y% —~ | Reacted | Reacted Reacted
> HM #) Slag = im0 slag *) solids | R
100% || |
Hot Metal (HM) v
100-Y%
T —% HM [+ Relf‘l‘l\’/tled —+ HM | R2
0% | R*td thd
Slag 190X%,  Slag (+) Solids (+, %?acge +) “ooige > Slag ﬂsmids R3
{ |
100 %
Solids
A
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