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Case-6 Oxygen steel making

« Based on the following HM and flux chemistry chemistry , we
would like to calculate the equilibrium composition of HM and
Slag at 1600 deg C.

« \We would also like to calculate the slag viscosity of the
equilibrium slag at its liquidus temperature.

« \We can assume excess oxygen in the system.

HM Chemistry (wt%) Amounts charged
CARBON 4.6844 (tons)
CHROMIUM 0.028 Scrap Chemistry Type Wt Charged
COPPER 0.0035 | (Wt%)

MANGANESE 0.6975 Si 0.02% HM 213
NICKEL 0.0075 Mn 0.05% Scrap 60
PHOSPHORUS 0.0612 :

SILICON 0.4935 Flux Chemistry Dolo 5

SULPHUR 0.0027 (Wt%) Burnt .

TITANIUM 0.0404 Burnt Lime 95% CaO

VANADIUM 0.0097 Dolo Lime 55% CaO
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Databases

 FToxid: slag
e FTmisc: molten steel

& Data Search

o F S Ste I . S C ra o Databases - 4/19 compound databases, 3/19 solution databases
{act SGTE [ compoindionn Miscellaneous
zolutionz anly

[ Eexad  [J SGTE# [J SGTE:

[ eins
O sGPs no databaze
[ sGTE

[J SGnobl Clear Al

FactPS
FToxid
[1 FTzalt
FTmisc
[ FThal [ 5Gsold

] FTOsCN O SGnucl Select Al

L] Frit Add/R Dat
FThel emove Lata

L] FThelo Other

] FTpulp
[ FTlite [ TDnucl

ooEOOO

Information -

Options

Include Lirnits
[ gaseous ions [plasmas) Orgaric species CxHy..., #[max] = |2_

Default [0 aqueous species

[] limited data compounds [25C) Minimumn solution components O 1 () 2 cptz
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Using Streams

File Edit Table Units DataSearch Help
M |E,’*| il TIC) Platm] Erergyl)] Mazs(g) Yolllire) m Bl jﬂ
1-7]
Masz(g] Species Phaze TIC) Pltotall™ Stream#t Data
46544 [= | N |
*+ |onzs |Er | BN | [1
*+ |0gars [Mn | ER | [1
+ |D.4935 [si | BN | [1
+ |oooz7 E | BN | [1
+ |0.0404 [Ti | ER | [1
*+ |529716 |Fe | BN | [1
[~ Initial Conditions

Mext »»

FactSage 6.3 Compound: | 2720 databages Solution: | 119 databazes
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Selecting Solution and Temperature

File Units Parameters Help
== E TIC] Platm] Energyll] Mass(g) Yolllire) Iﬁ | Bl ]’l
—Reactants [F]
| [gram] 46844 C  + 0028 Cr + 06975 Mn + 04935 Si + 00027 5 + 00404 Ti + 939716 Fe |
— Products
— Compound zpecies — Solution species — Custom Solutions
[ gas % ideal¢” real O = | + | Base-Phase | Full Mame “ 0 fived activities
I_ aqueous 1] o FTmisc-Feld Felig 1] ide-_al_sulutil:un_s_
I— pure liquids 0 FTrmiscMATT W ot — 0 activity n::n:nefhmgnts
[~ pure solids 0 FTmisc-FeS_ Fes-iq Detais ...
[~ suppress duplicates appls | FTmigc-haT 24 ALig(h atte M etal) P ——
FTrmigc-kAT 20 CLig[h atte/ b etal] i
species: 0 FTmisc-MAT2? ?Lig(M atte/Metal) apply [ LI
FTmizc-PrYRRA APyrrhotite ™ include molar volumes
FTmisc-PYRAC CPurthctite = | _
— Target | egend Total Spec.les [max 1500] 7
- HOnE - [v Show ™ &l  zelected Total Solutions [max 40] 1

E shimate T[K]: I'IDDU
b azz(g): IU

+-zelected 1

Fpecies: 7
solutions: 1 _lS el

Drefault |

— Final Conditions E quilibrium
W <B> TIC) Platr] ;I Product H[J] LI = pomal  © nomal + fansitions
1400 1 € tansitions only
o i
10 sheps [T Table UEET Calculate >>
FactSage 6.3 | o
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Check Results

m Edit Show Pages
N ||i"‘| || |I|| TIC] Platm) Energuld] Maszsig] Yolllitee) '“llalm
n FactSage ©.3 ~
{gram) 4_&844 C + 0.028 Cr + 0.€375 Mn + 0.43%35 5i +
{gram) 0.0027 5 + 0.0404 Ti + 33.371¢ Fe =
495_918 gram Fe-lig
{99 _918 gram, 2.1045 mol)
(1400 €, 1 atm, 2=1.0000a)
{ 34.048 Wwt.% Fe FImisc
+ 4.8882 wt.% C FTmisc
+ Z.B023E-02 wt.% Cr FTmisc
+ 0.85807 wt.% Mn FImiac
+ 2.7022E-03 wt.% 5 FImisc
+ 0.45350 wtb.% S5i FTmisc
+ 4.0433E-02 wt. % Ti FTmiasc)
System component Mole fraction Mass fraction
Fe 0.79555 0.34045
Mn &.0323E-03 &.9B807E-03
Cr Z_.558BE-04 Z.BO0Z3E-04
Ti 4_0105E-04 4_0433E-04
5 4 _0012E-05 Z.T0ZZE-05
5i B.3485E-03 4_95330E-03
C 0.18533 4_GEBZE-0Z
The cutocff concentration has been specified to 1.0000E-75
A e e e ke o ol ol e e e e ke ok e e o o o o e e e e e e o o o e e e e e e o o ol o e e o e e e el ol e o o e e e o e e o o o o e
H = W 3 Cp
{Jh {Jh {litre) {J/ED (I E) W

B McGill CRCT "o
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Save Stream

Qutput | Edit Show Pages

Save or Print 9 TIC] Platrm] Erergel)] Maszsa) Wollliee) "”lal s
Plot 3
Equilib Results file [ FactSage 6.3 A
Strearn File k Recycle all streams ... i
Format 2 Save streamn file [ Save gas phase ...
Stream file properties ... Save pure liguids ...
Fact-XML y prop purelig
Save agueous ...
. Surnmary of streams L q
Fact-Optimal ' Save pure solids
Directery (C\Program Files\FactSagel) .. P
Fact-Function-Builder 3 = Save solutions ] ALL solutions
Cr . .
Refresh .. Mn FTmise FTmisc-FelQ Fe-lig
r 5 FTmiac
+ 0.45330 wt.% 5i FTmisc
+ 4 _0433E-02 wt.% Ti FTmisc)
System component Mole fractiom Mass fraction
Fe 0.7593955 0.594045
Mn 6. 0329E-03 &_9807E-03
Cr 2 _558BE-04 Z2_B0OZ3E-04
Ti 4 _0105E-04 4 _0433E-04
5 4 _001ZE-05 2.TOZZE-05
5i 8_.3455E-03 4 _S9330E-03
c 0.18533 4 _GBBZE-02Z
The cutocff concentration has been specified to 1.0000E-75
PR R R R R L L R R R R L R L R R R R L R R R R LR R R L LRl
H c v 5 Cp
(T} (I (litre) (JFE) (T/ED W

B McGill CRCT "o
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Save Stream

e Save this as a stream (I named it HMChem)

 Perform similar actions for remaining streams

File Edit Table Units Data5Search Help
0O |@| il TIC] Platm) Energyl)] Mass(g) Yollitre) ml !| 1;[|
1-3|
Mass(g) Species Phase TIC]) Ptotal* Stream#t Data
002 Jsi | =l | I
+ -
FT mise-Feld Fedig o5 [Mn | = | fi
+ |99 [Fe | =] | [ [1
Enter a stream file nurmber |

(1-3339)

ar enter a gtream file name [up to 26 characters), far
example

by wer favarite stream

- avioid the special characters WEMT =24 I

[~ Initial Conditions

FactSage B.3 Compound: | 3/20 databazes Solution: | 2/19 databazes A

GactSage‘” Ferrous Processing 8 T McGill CRCT Moz



Scrap

e This time 25C was chosen
« Along with BCC from FSstel

G

File Units Parameters Help
0| = =

— Reactants [3]

Menu -

Equilib:

T[C] Platm] Energy(]] Mazs(g] Walllitre)

[ faram] 0.02 Si

0.05 Mn + 9993 Fe |

~ Products
— Compound species

— Solution species

r~ Custom Solutions

LA <Bx

TIC] Flatm]

v || ProductHY) ~|

10 steps [T Table

25 1

1 calculation

[[oas & ideal © real O = | + | Base-Phase Full Hame 0 fined activities
[T aqueous ] +  FSstelBCC BCC A2 0 ideal solutions
[ pure liquids i} 0 activity cosfficients
|- pure zolids 1] Details ...
[~ suppress duplicates apply | — Peetmms
TpECies 1] apply [ List ... |
include malar volumes
™ include malar wal
—Targst L d Total Species [max 1500] 3
~ Legen .
- nang - . -gselected 1 ¥ Show( all ™ zelected Total Solutions [max 40 1
Estimate T(k): I'IEIEID species: 3 _
azs(g): IU zolutions:; 1 _I Defal |
— Final Conditions Equilibrium

% nomal & nomal + tansitions
" transitions only

 open
Calculate >> |

|FactSage 6.2 [

A

ctlage”
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Adding Lime

* You now have two streams (I've named them
HMChem and Scrap)

. Now we need two more streams (1 for dolo

File Edit Table Units DataSearch Help File Edit Table Units DataSearch Help
D|ﬁ-"‘| il TIC) Platm) Energull] Mass(g) Yolllire] HTl Q| 11| O |g,"‘| ll T(C) Platm) Energyll] Massl) Volline] B| )y|
| 1-3|
Maszz(g) Species Phase TIC) Pltotal]™ Stream # Data Mass{g) Species Phase T[C) Pltotal]™ Stream: # Data
f1 Jca] | B | | [55 a0 [ =N [ ]
* Ja0 [Ma0 | =l I i
t s |sinz | =l I I
I~ Initial Conditions I~ Initial Conditions

GactSage"‘ Ferrous Processing 10 ¥ McGill CRCT "5



Pure Solids

'Fj Menu - Equilib: = =
File Units Parameters Help
s TIC] Piatm] Eneray)] Massig] Vollitre] m ||3| 1.?|
— Reactants [3]
[ [gam)55 CaD  + 40 MgO + 5 Si02 |
— Products
— Compound zpecies — Solution speciesz — Custorn Solutions
|- gas {¥ ideal {© real 1] = | + | Base-Phasze Full Hame 0 fixed actvities
7 aquecus 0 0 ideal zolutions
I— pure liquids 0 0 activity cDEffiDil.antS
|+- pure zolids 1 Details ...
¥ suppress duplicates apply I ~Pseudoryms ————
TpECiEs: 1 apply [ List .. |
[ include maolar wolumes
— Target | egend Tatkal SDEC.IES [maw 1500 71
- hione - V¥ Show " all @ selected T otal Solutions [max 40] o
Estimate T[K]: I'IUUD speCies: 1]
! I golutions: ] ﬂl
Mass(g): |0 ' Diefault |
— Final Conditions Equilibrium
i <B» TIC] Platm] LI Product H[J] j f* nomal £ nomal + ransitions
5 1 € transitions only
e . " open
10 steps [ Table Calculate >> I
|FactSage £.3 | i

I GactSage‘”
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Combine Mixtures with Weights

File Edit Table Units Data5earch Help

0 ||;.'=-| il TIC) Platm) Energul)] Masslg) Yollitre] HTESIE S

1-4 |

Mass[g] Species Pltotal]*™ Stream#t Data
|s000000 |[DalaLime] I [

+ [213000000 [[HMChem] [

|
+ [7000000 [ILime] | |3
|

*+ 60000000 |5 erap] [4

[~ Initial Conditions

Mext »>>»

FactSage 6.3 Compound: | 3420 databazes S olution: | 2119 databazes

Ferrous Processing 12 ¥ McGill CRCT "5




Add Variable Oxygen

Adding variable oxygen
Solutions chosen &

-Iron liquid File Units
-Liquid slag D= d
-Calcium Silicate Reactants (5]

Parameters Help

Menu - Equilib: last system

TIC) Platm] Erergull] Mazsimal] Wolllitre]

mee

'MO”OdeeS | 5000000 [Dalalire] + 212000000 [HMChern]) + 7000000 [Lime]  + BO0000O0 [Serap)] s chx 02|
Products
Compaound species Saolution species Custarn Salutiong
Amount Of Oxygen *[¢ gas O ideal & real 59 * | + | BasePhase | Full HName 0 fixed activities
_Ed uca‘ted gue SS [ aquecus 0 + FTmizc-Feld Fe-lig g f&?\[ifug‘é&?&ients
[ pure liquids 1] I FToxid-SLAGA, ASlag-lig all oxides + S ¥
* [+ pure zolidz 229 | | FToxid-tel_a &Monozide
W suppress duplicates apply + FTomid-bC25 aCa25i04 ET
* . cuztom gelection + FTowid-aC25 a-Ca25i04 =
species. 288 apply [ List ..
[ inchude maolar solurnes
Tereeh Legend Total Speclles [rmas 1500] 372
- hoke - | - immiscible 2 W Show (" al * selected T otal Solutions [max 40] 7
Estimate T[K]: |1000 + - zelected 3 species; 04
Maszmol: | solutions: 7 w Defaul
: efau
Final Conditions E quilibrium
B <Bx | TIC] || Platr) j|F‘rnduct "J[Iitrej ¢ nomal O nomal + ransitions
115000000 160000 | [1600 1 | £ transitions anly
- " open
o steps [ 11 calculation: Calculate 33
FactSage 6.3

I thtSage‘”
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Limit of Oxygen Blowing

e Aiming for 500ppm (or 0.05 wt% C in FelLQ)
e Occurs at approximately 15300000g O,

5000000 [DoloLime] + 213000000 [HMChem] + 7000000 [Lime] + 60000000 [Scrap] -
C:\Users\Eric\Desktop\Equi0.res 5Feb13

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AAAAA
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Products

+ Z2_e083E+08 gram Fe-lig
{2.8083E+08 gram, 4.g801E+0¢ mol) + 5.0432E+05 gram ASlag-lig#l
{1600 C, 1 atm, a=1.0000) (9.0432E+05 gram, 15123. mol)
. [ 99.675 WE.% Fe (1600 C, 1 atm, a=1.0000)

' mm o e ) { 17.638 wt.% 5i0z

+ 4 _S8350E-0Z wt.% C + 54355 WE.% Cal

+ Z.5Z50E-0% wt.% C= + &.2383 wt_% Fel
+ 1_6186E-02 WE_% Cr + 0.15336 wt.% FelO3

P + 4.0114 wt.% MgO

- - * 0'21‘34:‘ N wE-% Mo + 1.s328 wE.% MnO

o + 3.70132-02 wt.% © + 2.2442E-02 wt.% CrO
+ Z2.1753E-03 wt.% 5 + 5.5108E-0Z wt.% Cr203
+ 1.2811E-0¢& wt.% Si + 3.8547E-0Z wt.% TiZ03
[ . + 15.773 wt.% Ti02
+ & T243E-08 wt. % Ti + 2.23642-03 wt.% Mn2o3
[] + 4_0806E-07 wt.% Mg + 3. wt.% Sigz

+ 1.0582E-032 wt.% Mgl + 8. wt.% CaS

-

+ 1.4218E2-03 wt.% Cal ’; 3- : “t-z ::8553

- - . 2_5652E-05 wt.% Fel

+ 5.0430E-08 wt.% Til + 7.20845-04 wt.% MgS

+ 3.237BE-04 wt.% Crl + Z_5731E-04 wt.% MnS

N + Z.8259E-09 wt.% 5i0 + 3.5647E-06 wt.% CrS
A d # :I + 1._3664F-03 wt.% Mn0 + 9_B331E-06 wt.% Cris3
I I I I I cmerT e - + 1.6616E-05 wt.% TiZ53
O OXI e + 4.5365E-07 wt.% Cr20 + 2.8419E-03 wt.% TiSZ
+ 1.212%E-15 wt.% Ti20 + 4_.9246E-07 wt_% Mn2sS3

° Solids are forming already (at 1600C)

R — Slag in a BOF typically >100C hotter than melt

+ 2.3745
(2.3745E+06 gram, S50553. mol)
1;20331 PEE e e Towid + 6.76Z3E+06 gram a-CaZS5i0d
+ 0.11341 wt_% FeZ03 FToxid (8.7823E408 gram, 33331. mol)
+ 1.9438 wt_% Cal FToxid {1800 €, 1 atm, a=1.0000;
+ §7.138 wt_% Mgl FToxid [ 1.78%0 wt.% MgZSiod
+ 18.927 wt_% MnO FToxid + 37.731 wt.% CaZSi04
+ 0.53108 wt_% Crz03 FToxid + 0.2B042 wt.% MnISiod
+ 3_.77e3E-04 wt.% Ti(:Z FToxid) + 0.1%9931 wt_.% Fe2Si0d
+ &.2Z565E+0¢€ gram AMonoxidefl
(6.2565E+06 gram, 1.0951E+05 mol)
(1600 C, 1 atm, 2=1.0000)
[ 3.8730 wt.% Fel FToxid
+ 0.12320 wt_% FelOs FToxid
+ 78.3%8 wt.% Cal FToxid
+ 4.748% wE_% MgO FToxid
+ 12 _&7% wt_% MnO FToxid
+ 0.12018 wt.% Crios FToxid
+ &.8229E-04 wt.% TiOZ FToxid)

thtSage‘” Ferrous Processing 15 T McGill CRCT Mo



Heating Slag

o Save all oxide products as streams

& Reactants - Equilib = =
File Edit Table Urmits DataSearch Help

D|E,'~| il TIC] Platm] Energyil] Massig) Volliire) ml Q| 1;”

1-4 |
Mazz(g] Species Phaze TIC) Pltotal]™ Streami#t Data
{1002 |[Slagat1E00] ~| | | | [
+ J1o0x |CazsiDatenn]  ~| | [ | [z
+ 1oz |[8Moncxide11600] = | | | | [2
+ [100x% |[8Monaride21600] | | | | [+

[~ Initial Conditions

FactSage 6.3 Compound: | 4419 databazes Solutior: | 3413 databazes e

thtSageT" Ferrous Processing 16 T McGill CRCT Moz



Calculate at 1750C

Ff

File Units Parameters Help
01| = &

Menu - Equilib:

TIC] Platm] Energpl)] Maszz(g] Wolllitre]

m =@

—Reactants [4]

| [gram] 100% [AMonoxide11600]  +

100% [AMonoxide21B00]  +

100% [Ca2Si041600] +

100% [SlagsT600] |

— Products

— Compound species — Solution species — Cuztom Solutions
*[+ gas O ideal & real 43 = | + | Base-Phase | Full Hame 0 fised activities
[T aquecus 0 +  FTmisc-Feld Ferliq g IdE_c'-l_Sﬂlutlﬂfr;_S_
[~ pure liquids 0 | FTosidSLAGA | ASlagiq all oxides + 5 actrvity coefficients
* [+ pure solids 201 | | FToxidMel_A AMonoxide Detais ...
¥ suppress duplicates _apply I + FTawid-bC25 a'Cazsi0d — P
* - custom selection + FT owid-aC25 a-Ca25i04 i
species: 244 apply [ List... |
[ include molar volumes
~ Target ~Legend Tatal SDED.IES [max 1500] 327
- nione - | - immiscible 2 WV Show &l O selected Tiotal Solutiors [max 40] 7
Estimate T[K]; |'| 000 +- selected 3 species; 93
I [utiors: 7 ml
Mass(g} 8 * ' Drefault |
— Final Conditions E quilibrium
LA <Bx TIC) Platr] ;I Product U[Iitre;l i pomal  © nomal + fansitions
17580 1 € tansitions only
En i
10 seps I~ Table o Calculate > |
| FactSage 6.3 | A

I GactSage‘”
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Examining Products

+

e

{1750 C, 1 atm,
2.1385 WE.%
4_.5333E-02 wt.%
7&.959 Wb %
7.1776 WE.%
13.455 WE.%
0.12513 WE. %
4_6950E-04 wt.%

+
+
+
+
+
+

-9T733E+08 gram AMonoxidegl
5.9733E+0¢€ gram, 1.0588E+05 mol)
a=1_0000)

Feld
FeZ03
Cald
Mgl
Mno
Crz03
TigzZ

+ 1_7833E+0& gram AMonoxidegz
{1.7833E+0% gram, 33352. mol)

{1750 C, 1 atm, ==1_0000)
| &.7838 wt.% Fel
+ 4.2044E-02 wt.% Fei03
+ Z.5646 Wt.% Cal
+ 73.91% wt. % MgD
+ 1&.201 wt.% MnO
+ 0.53407 Wt.% Cr20s
+ 5.5205E-04 wt.% Ti0Z
+ 4.2816E406 gram =-Ca25i04
{4_2514E+06 gram, 243538. mol)
{1750 C, 1 atm, 2=1.0000)
{ 2.0871 wt.% Mg2Sitd
+ 97.480 wt.% Ca2Si0d
+ 0.30432 Wt.% MnZSi0d
+ 0.14828 wt.% FeZSi0d

FToxid
FToxid
FToxid
FToxid
FToxid
FToxid
FToxid)

FToxid
FToxid
FToxid
FToxid
FToxid
FToxid
FToxid)

FToxid
FToxid
FToxid
FTomxid)

« Still a large amount of solid oxide
e Over-saturation of MgO and CaO

{1750 C, 1 atm,

£4.104

T
[¥s]
]
]

-153531E-02
-00B4E-03
-38Z268E-03
.B3B3E-04
.2252E-05
-7TT7BBE-0D4
.35B7E-05
-2101E-0%&
-3051E-0¢&
-2805E-08
-£512E-04

B B P R R Wm0 ody ke Omn
ki
=1
oy
[urt

+++++++++++++++++++++ =
o

.
L3
]
]
]
I

|
[}

wWEh.%
WE.%
wt.%
WL, %
wWEh.%
WE.%
wt.%
WL, %

2 Wt.%

WE.%
wt.%
WL, %
wWEh.%
WE.%
wt.%
WL, %
wWEh.%
WE.%
wt.%
WL, %
wWEh.%

T WE.%

93E+0& gram ASlag-liggl
T3205._

mol)
a=1_0000)

5102
Cal
Feld
Fell3
Mgl
Mno
Cl
Crz03
Tiz03
TidZ
MnZ03
5isz
Cal
Fel
FeZ53
Mg5
MnS5
CrS
CrZ53
TiZ53
Ti52
MnZ53

Liactsage
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Hypothetical Case

 Ignore the current solid products

— Take SlagA as a stream and determine melting T

File Edit Table Units DataSearch Help
Dlg"'l il TIC] Piatrn] Ererguil] Massig) Yollire] ml Q|If|

1-1]

Mass(g] Species Phase TIC] Pltotal]*™ Streamit Data
1003 I[SIagM?EEI] | ] | | [

[ Initial Conditions

FactSage E.3 Compound: | 4/19 databazes Solutior: | 3/19 databazes

GactSage‘” Ferrous Processing 19 T McGill CRCT Moz



Multiple Temperatures

Eile Units
0| = &

—Reactants [1]

Parameters Help

TIC) Platrn] Energul]] Mazsla) alllitre]

[ [gram) 100% [Slagh1750] |

— Products

— Compound species

=i gas & ideal ¢ real 43

|_ agueous 1]
|_ pure iquids 1]
* |+_ pure zolidz 201

v suppress duplicates agglgl

* - custom selection
Ipecies 244

— Solution species

* | + | Basze-Phase | Full Hame
+ FTmizc-Fell Fe-lig
I FTomd-5LAGA ASlag-ig all oxides + S
I FTomd-tMel_a Ak onoxide
+ FTomid-bC25 a'Cazsidd
+ FTomid-aC25 a-Ca2Sing

— Custam Salutions

0 fxed actiabies
0 ideal zolutions
0 activity coefficients

Details ... |

—Pzeudonyme ———

apply [ List ... |

[ include molar valumes

T Total Species [max 1500] 327
arget — Legend .
- hOhe - | - immiscible 2 W Show " all & selected Total Solutions [max 40] i
Estimate T[K]: |1 000 +- selected 3 specier; 83
I zolutions; 7 ﬂl
Mass(o]: |0 ' Default |
— Final Conditions E quilibrium
B <Bx TIC] Platm ;I Product U[litrell & nomal O nomal + transitions
17501600 10 1 ::. trangitions l:lf'll_','
M0 steps [T Table 1E calculations e Calculate 33 |
l FactSage 6.3 | -

I GactSage‘”
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Plot Results of Solids Formed

gram

4500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

0500000

100% [SlagA1750]
C:\Users\Eric\Desktop\Equil.res 7Febi13

Since slagA was at the
solubility limit, any
decrease in temperature
produces solids

0 . ﬁ':“#_- : : ll=§|_—.1=i;: : | . —:éf:#ﬁ- . h
1600 1620 1640 1880 1680 1700 1720 740
TiC
G’actSage‘” Ferrous Processing 21 T McGill CRCT Mo



Based on Criteria Select Temperature

E Calculate >> D| Inchude/Remove Fluorids Campon t|| Clear ALL |

Enter the amounts of the constituents in the rows below. Then press on Caloulate to show the

A B C D E F G H | J K L Ll N 0 B Q R 5 T u v W X Y = Al
502 |AI203 | Ca0d | MgO | MnO | ZnO Fed HiQ PbO | Na20 | K20 TiD2 | Ti203 | B203 |Fe203 | CaF2 NaF KF MgF2 | AIF3 | FeF2 | MnF2 | PbF2 | ZnF2 HiF2 | FeF3 | Temperatur

1

* Enter slag composition and temperature
— Obtain viscosity

thtSage‘” Ferrous Processing 22 B McGill CRCT Mo
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