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State of Sulphur in a Synthetic Blast Furnace Slag and Relation
between Segregation of Sulphur and Morphology of Primary Phase

Synopsis :

Nobuya IwaMOTO and Yukio MAKINO

State of sulphur in a synthetic blast furnace slag was investigated by visible and infrared absorptions,
electron spin resonance (ESR) of ferric ion and S K, X-ray emission spectroscopy. Morphology of
primary phase and relation between sulphur segregation and morphology of primary phase were in-

vestigated by scanning electron microscope observation and X-ray microanalysis.

From chemical shifts

of S K, X-ray emission spectra it was indicated that sulphur in the synthetic blast furnace slag are in
the forms of 8¢+ and S2- ions under weak (Pg,~10-2 atm) and strong (Pp,~ 10-8 atm) reducing conditions,
respectively. The results of optical absorption and ESR measurements supported the fact that strong
interaction between ferric and sulphur ions in the reducing condition is not attributed to Fe3+- §2-

interaction but to simple oxidizing effect of sulphur.

spherical.
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Morphology of primary phase, in most cases, was

Segregation of sulphur was not always detected in primary phase.
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Table 1. Chemical composition of mother
synthetic blast furnace slag.

CaO Si0, MgO Al;0, FeO

42, 88 30. 55 5. 46 15, 98 0.35 1. 404

Ca0/SiO,

Bfn 56 £ 12 5 16 A%+t (Received Dec. 16, 1981)
* KIRAK¥IBFEIYMENR I (Welding Research Institute, Osaka University)
*2 RERAK¥IBETYMERN (Welding Research Institute, Osaka University, 11-1 Mihogaoka Ibaraki 565)
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Table 2. Experimental conditions of specimen preparation.

Atmosphere Treatment

L “itial < i Ac . )
Additive Initial additive ctual sulphur

Specimen No. content content
1 CO/CO, - 1/500 A CaSO, 3 mol% 0. 011 wi%
2 CO/CO,=1/1 A CaSO, 3 0. 023
3 CO/CO,=1/500 B CaS0, 3 0. 005
4 CO/CO, - 1/1 B CaS0Oy 3 0, 025
5 CO/CO, = 1/500 B ) 3 0. 068
6 CO/CO,=1/1 B s 3 0,016
7 air B S 3 0, 0221
8 air B CaS 3 0, 047
9 COCOL-1/1 B CuS 3 0, 437
10 air B CaS 5 —
1 CO/CO,=1/1 B CaS 5 —
12 air B K,S0, 5 0, 537
13 CO/CO, = 1/1 B K,50, 5 0, 059
Treatment A ; 1500C 30 min,
Treatment B ; 1500C 30 min — 1200C 10 min.
1, 1500°C) HE L. AKAZ 7 DE B &8 % <
Table 2 WiR$. ThbHD AT 7Tk % BRI g 3z ~
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Fig. 2. S K, X-ray emission spectra of partially
crystallized synthetic blast furnace slags.

Table 3. Chemical shifts of S K, emission X-ray
spectra of synthetic blast furnace slags.

Peak position

Specimen No. of S K, ("28) 4720

falf width(deg.)

1 110. 626 —0.052 0. 44

2 110. 691 0. 013 0. 50

3 110, 703 0. 005 0. 48

4 110, 683 0. 025 0. 44

5 110. 692 0.014 0.45

6 110, 689 0. 011 0. 40

CaSO, 110. 593 —0. 085 0. 39

Elemental 110. 678 0. 000 0. 41
sulphur

Ca$ 110. 689 0.011 —
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3.3 BFPREUH®R
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Fig. 3. Optical absorption spectra of synthetic
blast furnace slags.
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Fig. 4. Infrared absorption spectra of synthetic
blast furnace slags. (The positions of the absorp-
tions observed in partially crystallized synthetic
blast slags are shown by arrows.)
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Fig. 5. ESR spectra of synthetic blast furnace
slags.
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Fig. 6. ESR spectra of synthetic blast furnace
slags.

Table 4. Morphology of primary phase and segregation of sulphur in partially

crystallized synthetic blast furnace slags.

dditive
Atmosphere

CaSO,

Elemental sulphur

CaS K,80,

Slender island-like
Sulphur rich in matrix

Spherical Spherical

Sulphur rich in matrix Intra-segregation in primary
(except primary phase near | phase

crucible wall)

spherical Spherical

CO/CO,  1/500 Sulphur rich in primary No difference between
phase primary phase and matrix
Spherical Almost spherical Earthworm-like or scaweed- | Spherical and small iland-
Sulphur rich in primary No detection of sulphur like like

CO/COy3=1/1 phase No remarkable difference bet- | No remarkable difference bet-

ween primary phase and

ween primary phase and
i matrix

matrix
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(A) No. 5 slag, (B) No. 13 slag, (C) Partially crystizr:d
blast furnace slag.

Photo. 1-(a). SEM photographs of No. 5, No.
13 and partially crystallized parent synthetic blast

furnace slags.
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(A) SEM photograph of No. 3 slag
(B) X-ray energy spectrum obtained from primary phase
(C) X-ray energy spectrum obtained from matrix

Photo. 1-(b). SEM photograph of No. 3 slag
and X-ray energy spectra obtained from primary
phase and matrix.
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(A) SEM photograph of No. 7 slag
(B) X-ray energy spectrum obtained from primary phase
(C) X-ray energy spectrum obtained from matrix

Photo. 1-(c). SEM photograph of No. 7 slag
and X-ray energy spectra obtained from primary
phase and matrix.
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