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-~ Results & Discussion (M0O-ALO,-SiO, Ternary System)
Effect of Al,0,/SiO,on Charge Balancing Join (MO/Al,O;=1)

-1

3 Presenl(Workl
SI0, Ere | (C2O-ALO,SIO, system) (FeG-ALLO,-SIO, system)
XeodXuo=10 W logCe X/ Xo+X,)=10 @ logCy 11
2L O loga,, O loga,, |
[ (AI-O-Al) (Si-0-Al) | (Si-O-Si) (Si-O-Al) 10
S
: -3+ D
(Ca)Anorthite 115

/(Fe)Cordierite —~
Congruent Point 15 Z
Q
\ 2
Al,Oj-rich = ls
: \ D
WI-O-AI) (Sl-O-AIx —

| Dominant T-O-T v’ g 14

CaO Fe,O, Structure Change . r' “““““““
FeO M v -6 ; ! ; T N S s ! s -5
Peralkaline Peraluminous Al0; 00 02 0.4 0.6 08 10
(excess M?) (deficient M?*)

1) Silicate Dominant Structure (A/S < 0.5) 2) Aluminate Dominant Structure (A/S > 0.5)

- Si-O-Si, Al-O-Si dominant (SiO, stability Increase) - Al-O-Al, Al-O-Si dominant (SiO, stability decrease)
- M?*-SiO,* interaction, Fe-O-Si bonding - M?* - AlIO,*> interaction , Fe-O-Al bonding
- M2+ -S2 attraction increases (lower y¢2-) - M2+ -S2 attraction decreases (larger y¢z2-)

| The Charge Compensation Domain Determined
Vet by Al,O,/SiO, (T-O-T Dominant Structure)



" Results & Discussion (Mo-Al,0,-Sio, Ternary System)
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Raman Spectroscopy

Deconvolution of Raman Spectra (Q?)
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Sullgcide Capacity (Cgz2-)

Stability Function & CaS/FeS Preference
15 : ,

10
' Presenit Work ' I caosio Fe0al T=1773K X, =048-05
Present Work | (CaO-FeO-ALO-SIO, Sytem) o1 Afer MMNaotetdl,
(CaO-FeO-ALO,-SIO, sytem) 4X_=04 Ca0-Si0;FeOat T=ITTBK, X,, =045 ]
- _ Al,Qy 5 | o ' O After ABronson and GR St Pierre
~— X Ko =04 XX, M 01 @ 025  CaOSIO-MyOat T=1923K, X, 05 ]
~—~ 0" S0, , :
S ol XyoXo W 01 @ 025 A 045 v 07 1gCa0 - A 045y 07 4 095 cfos?gf.ﬁ%m?éj&q o054 i
(és . ‘ 20L & After KP. Abraremetal i
CaO+FeS=CaS+Fe0, K=2cas"%Fe0 :g : MnO-Si0, FeO at T=IT73K, X,,,=047-054
e ' acao'@res %, “FeO” I @ o @ </ After MMNzotiatal @ .
@ P Q Free ) 1
//:! (@) 251 | - A ; |
S = PRy @ - € o @ -
~ 5} - 16 3 L v - Free .
2 o 2 S sl L @]
- sl = =R B Pl SR, S
(3(3 B = = = i BT T R
* —+ ,’,,"/_,/":/'j,.ﬁ"— \\\ —__,—”/J_
% 8 -35 ,'Dé’ JG—'?’@""' ‘ \:~‘:':':’:':’:‘::::-'—"’” ]
ce"' 0L 14 B ETe -
~— E’g%ﬁ— A
- a0l T G L
8’ Q+Q3=20Q? ¥ Excess Ca?* EXCEss e~ - A
-_ " Fe2*-S2 (lonic Interaction) Fe?*-Q? (Covalent Bonds)
-5 L | L | L | L | L 2 2 2 2 2 45 L | | L | L | L
0.0 02 04 06 038 10 | Fe-Q=>>Ca™-Q 0.0 02 04 06 08 10
Xeoo/ (Kot Xes0) Xeoo/ (Kot Xco0)
1) Stability Function & CaS/FeS 2) FeO < CaO Substitution Effect

- Stability Function : Upward concave as FeO
increases (Low Al,O,), Linearly decreases (High
Al,0,)

- CaS/FeS : Increases CaS preferncy rather than FeS
as FeO increases

. (F/(C+F) <0.5) : Fe?*-S2 lonic Interaction (Yges),
o (F/(C+F) >0.5) : Fe-Q? Effect (Ycas)

lonic Interaction (F/(C+F) <0.5) : e55-<egs,

Yums ¥.Cs2- T (Yres) as FeO Increases
Fe-Q? effect (F/(C+F)>0.5) : yys T,Cq2- {
(Ycas) as FeO Increases



) Results & Discussion
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Conclusion

The effect of anionic slag structure and charge compensation behavior on sulfide capacity of

CaO-FeO-Al,0,-Si0, system is investigated by measurement of sulfide capacity and Micro-Raman
spectroscopy. From the results of present work, founding are summarized as followings:

The charge compensation of M2* (M:Fe,Ca) : The Inflection Point
O 1 of the sulfide capacity in the charge balancing join due to the deficit

Or excess charge compensator.

s The cationic substitution (CaO < FeO) : The Fe-Q? units increases
:ﬁ —~ 02 as CaO->FeO substitution (F/(C+F)>0.5) by figure out the
g | ’”} deconvolution of raman spectra
"\ The cationic substitution (CaO < FeO) : The strong interaction
g 03 between Fe?* and S?- in the CaO-rich region. The weak interaction
between Fe?* and S in the FeO-rich region.
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