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Chemical State Analysis of Sulfur in Blast-furnace Slags
Akihiro ONO, Hiroshi KUROKI and Akira ADACHI
Synopsis :

A new method for chemical state analysis of sulfur in blast-furnace slags has been developed. The out-
line of the procedure is as follows. A slag sample was powdered with a neutral solution containing zinc
acetate for 10 min in a disk mill in order to prepare a suspension of fine slag particles without air oxida-
tion. The suspension was filtered and then the zinc sulfide on the filter was dissolved with acetic acid and
standard iodine solution. Then, excess iodine was titrated with standard thiosulfate solution to deter-
mine the amount of sulfide (MS). Formalin and acetic acid were added to, the filtrate of the suspension
and then it was titrated with standard iodine solution to determine the amount of thiosulfate (MS,Os).
The filtrate was heated after the addition of hydrochloric acid and zinc, and then the amount of sulfate
(MSO,) was determined by a barium sulfate gravimetric method.

This proposed method was successfully applied to the determination of states of sulfur in slags. The
coefficients of variations of MS(0.49% S), MS,;0,4(0.092% S) and MSO,(0.072% S) were 1.54%, 2.63
%, and 3.82%, respectively, The sum total of the sulfur occurring in various states, (S, MS, MS,O,,
MSOQ,) in blast-furnace slags, as determined by this proposed method, agreed well with the total sulfur
content obtained by the conventional combustion-iodometric method.
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Fig. 1. Outline of analytical methods
for sulfur compounds in slag. '
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Table 1. Chemical composition of slag
samples (95) .
Sample name S  SiO, Al;0; CaO MgO TiO; FeO MnO

Slag A .25 325 148 425 65 1.0 0.6 0.7
Slag B 0.82 33.8 14.2 40.8 7.7 1.1 0.5 0.6
Slag C 0.71 34.1 12.8 40.6 6.8 1.3 0.7 0.7
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Fig. 2. Effect of wet powdering time of slag
sample on determination of sulfide, thiosulfate
and sulfate.
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Table 2. Analytical results of blast-furnace
slags. (S%)

x13.74

Sample name T.S* JIS** MS¥x MS,05%x MSO F*x Sx*xx

Slag A .25 1236 1.16 0. 049 0.017 0.010
Slag B 0.82 0.814 0.49 0.092 0.072  0.160
Slag C 0.71 0.694 0.62 0. 025 0.011  0.038

*T.S: Total content of sulfur
** 3S: Sum of contents of sulfur compounds (S, MS, MS,0s4,
MSOy,)
*k M: h/fetallic ion, e.g. Ca
*xx S: Elemental sulfur

Table 3. Reproducibility of analytical results of
slag sample B by proposed method.

(8, %)
Run T.S xS MS MS,0; MSO, S
1 0. 82 0. 806 0. 48 0.094 0.072 0. 160
2 0.83 0. 828 0. 50 0. 088 0.076 0. 164
3 0.82 0. 814 0. 49 0. 090 0.072 0. 162
4 0. 80 0. 808 0. 49 0. 092 0.074 0.152
5 0.83 0. 823 0. 50 0. 090 0. 068 0. 165
6 0. 80 0. 809 0. 49 0. 095 0. 068 0. 156
7 0. 81 0. 806 0. 48 0. 092 0.072 0. 162
8 0.82 0. 805 0. 49 0. 094 0.073 0. 158
T 0.82 0. 812 0. 49 0. 092 0. 072 0. 158
G-y 0.012  0.009 0. 008 0. 0024 0. 0027 0. 0044
C.V* 1.46 1.07 1.54 2.63 3.82 2.73

*C. V.: Coefficient of variation

(S,%)

S, MS,03, MSO,

Aging cycle ( times )

moistening (20°CX 2h) and dryness (70°CX40min)
Fig. 3. Dependence of amounts of sulfur com-
pounds in slag sample on number of aging cycle.
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