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Gaseous Desulphurization from Metallurgical Slags
Toshisada MORI, Akira MORO-0OKA, and Haruo KOKUBU

Synopsis :

Gaseous desulphurization from molten synthetic CaO-SiO,-Al,O,4 slags some of which contain CaF,
and iron oxides was examined under the gas atmosphere the oxygen content of which was 100, 30, 10
or 0.1%, the total pressure being 1.1 to 1.2atm. The basicity of the slags was I, 2 or 3, and sulphur
was contained as sulphide, sulphate or both in the initial slags. Each of these slags weighing 2 to 12g
was put in a platinum or alumina boat and heated to 1550°C for 20 to 120 min under the gas flow
of ca. 2{/min. Initial desulphurization rate of sulphide sulphur was higher in a higher oxygen pressure
of the atmosphere and about 809, of sulphur was removed in 10 min under a pure oxygen atmosphere.
Ferric iron accelerated the desulphurization of sulphide sulphur, and its effect was evident in the
atmosphere of a low oxygen pressure. Desulphurization rate of sulphide sulphur showed the trend to
be enhanced with the increase in basicity. The rate of desulphurization from sulphate bearing slag
was high under the atmosphere of low oxygen pressure and was enhanced by the addition of ferrous
iron. Chemical equations for the gaseous desulphurization were presented both for the acidic and basic
slags separately. It was found that sulphide sulphur was gradually oxidized to sulphate under an oxi-
dizing atmosphere. Fundamental knowledge was suggested for the effective gaseous desulphurization by
the injection of oxygen, neutral or reducing gas into slags.
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Chemical composition of final slags in LD process.

FeO Fe O3 T.S Sas 8" S as%?o.,z_ %S as SO

Table 1.
N CaO Si0, MnO P,0; MgO Al, O3 CaF,
% % o % To % %
1 39.7 12.8 7.6 2.21 6.6 0.58 0.095
2 47.3 17.0 6.7 2.12 3.6 0. 76 0.070

% 7% % %o
18. 4 9.4 0.054 0. 007 0.047 87
12.7 5.8 0.053 0. 006 0. 047 89
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Table 2. Chemical composition of synthetic slags.

CaO SiO, AlO3 CaF, MnO MgO T.Fe FeO Fe,03 T.S S as ST S as SO,* -
Samples % % A % % 0 % % % % % % Basicity

43.4 41.5 9.1 — _ — — — — 1.04 1.01

M ~ ~ ~ ~ 98 2 ~
47.8 43.7 9.3 — — — — — — 1.14 1.15
B1 35.1 35.1 23.3 4.4 — — <0.01 - — 0.26 94.6 5.4 1.00
B2 47.6 22.5 23.3 4.4 —_ — <0.01 —_ — 0.25 87.6 12.4 2.12
B3 51.0 17.5 30.3 4.4 —_ — <0.01 — — 0.28 88.7 11.3 2.91
B3a 45. 4 14.9 27.9 4.7 0.3 0.6 2.0 1.1 1.6 0.40 82.5 17.5 3.05
B3 42.5 14.0 30.6 5.1 0.3 0.8 4.0 3.2 2.2 0.35 71.4 28.6 3.02
B3y 39.4 12.8 31.9 4.9 0.3 0.5 6.0 4.6 3.5 0.35 73.3 26.7 3.08
42.0 45.2 10.2 — — — _ — — 0.12 0.91

H ~ ~ ~ ~ 7 93 ~
4.1 46. 4 10.9 — — — — — 0.18 0.98

1. Gas cylinder 2. Gas gauge 3. P20s
4. Rotor meter 5. Mercury manometer
6. Magnetic valve 7. Gas inlet 8. Brass cap

9. Charging port with sight glass 10. Silicon

gum plate 11. Alumina reaction tube 12. Pt

or alumina boat 13. Thermocouple sheath

14. Heating furnace 15. SiC heater 16. Brass

cap 17. Wilson seal 18. Silica wool 19. Gas
outlet 20. Pt-Pt-Rh couple 21. Cold junction

22. Pyrometer 23. Nichrome heater 24. Silica

tube 25. Circulating pump 26. Double-path

glass cock 27. Absorbent vessel 28, Coulomatic

‘S> cell 29. Coulomatic ‘S’ counter

Fig. 1. Experimental apparatus.
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Fig. 2. Desulphurization curves of slag M at
different oxygen partial pressure.
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Fig. 3. Desulphurization curves of various slags
under the flow of oxygen or argon.

D CHEEEN RIS S EBREET RS E LT
WA, S230.2% LI TIRFOXEITEAE I, £
4 B9 1L CaO-Si0,-ALO; 3ERAS 2 3g 73
FH—- FRAKR, Ar+20%0, E4&# A 800 Nml/ min
DHET 1550°C it TR FIE TR E S &

1,2, 3D 3 KECREL, £AB2EFZHFHL 10020,
#A (L. latm) %3 Lo, TR icsH Fig 2
& Fig. 3 OFMMBEHEAE LT, chi ALO; D
BLH w4 DOBREFR CHEAZR LTS, ¥
7o NEUuHAUS 53 |33EEEEEAS 2.0~5.5 OHiF CRiRE
B Po, K Tc 51 F IR BN Ne DB K L B RER
HIRLTWDH, HEDFEENT Po, 2M2F 10-6~10-2
atm ORI TITITEY, Po, Ak % EHO EHE
NSO TEBELEITIT X\, 7 NeEuHAUS 5l
KB 2.57 OV R 5 70 BEEE R RiET ALO; o
WELAN, ALO, IFEEY K T54 10% Lk
GMLThDE D EbLLRVERERYRLTWS. L
LOEHRRER LB TS L HREECRETEEES
JOALO; DEEIT—-FK LI T2 o

STEPA 7 7R BHEMFC I OTR BEo S
S:0i~ HISHAEETRTVHEAEND B OT, HH
LWDOSHHEEEHEC L CAERMHALI-BI~B3
A7 7% 600°C L, Ar X0 O, heRAETS
SO, ¥ EmLick %, 40min e\ T BRI
0.1~0.2% LIFCRERE SEWETH D% Lich
DTHES KLU S,0i- S ETh T Ex
Tl

Fig. 413 S* DKL R TGO HEL T
L7z 100%0, f-¢it 12min % Cic 80% LL |0 Rk
oL, TORDOBREE TN feoteds, BbiEsr
AL\ B3 (Fig. 3) kT35 L O, hizkit’s
S DEEE SIS E VBB L. vwoiEs
Ar S\ CTIREMEEEE B BN 503 & MR E
RIEML, BiRRAMEE SRS, Bbfkar &/ B3 L
BT % EBAEEH D bRy FIF 5 & & htbon
5. ek B9 L Ar4+20%0, BE&H A % FuT CaO-
Si0; 2 %A T 7120 T FeO Fihn oo & A 55T\
LHIMEARIIELRUTHS.

3.2 SO~ ZECXSITMSDRILBF

2~3g DHFRR 5 A& H4 5 2iEH T 40min [
FALBBE X B SO ERIERS Fig. 5 ©RLE. B
KD~y 7% LISBAIRAFCREA L L3 b 250
BOELe— rOBiMEEE A TS, SOI- #MSD
WHE L Ar R CRTH D, BEES 0.12atm [J) |
TRBHEEILMETL, Zhl EoBMERE ClRBRERE

— 78 —



AR AT 75 oKLk 585

DEIFTEALERD BRI . A 6.8~8.5g D
Ao\ T b AT R 2R D e AEAEKE UTh ol
SO- S Ar thd7chbieEE 10-3atm D L1
R DIRHER T, St B S OFEHEEWN 1.1atm i
KT HEEDH 1/2 THS.

Fig. 6% O, 0.35atm bt 3 71z 1% F i3 10%
D Fe,Op ML HED Wik <, Kol

100

90

<
LN
RN

RN i

A

80

70

60

S01E & @v Ca0 Si0z AkO: CaFz T-S T.Fe |
| 3\ B3a 454 149 279 5.1 040 2.0
B\ B38 423140 306 4.9 035 4.0
-~ B37 394128 319 55 0.30 6.0 —

N SasS* SasS0F Fe? Fe*
N B3ax 0.33 0.07 066 114
30} §——533 0.25
f
It

40H)

Desulphurization ratio (%)

0.10 249 151 —

B3Y 0.22 008 3.57 243
Sample weight : 69
20 [ Total pressure:l.]1atm
W Temperature : 1550°C
Gas flow rate: 2.0/ min
10 Pt boat (A=8.0cm?)
,, ||

0 10 20 30 49 50 60
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Fig. 4. Effect of iron oxide content on the desul-
phurization of basic slag (basicity=3) under the
flow of oxygen or argon.
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Fig. 5. Desulphurization curves of
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slag H at different oxygen partial
pressure.
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Fig. 6. Comparison of desulphurization
curves of slag H with and without fe-
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Fig. 7. Effect of changing gas from oxygen to
argon or vice versa on the desulphurization of B
series slags.
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Fig. 8. Change of sulphide and sulphate sulphur
during desulphurization runs under the flow of
oxygen.
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