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Abstract — Experimental studies are carried out to find the behavior of sulfur compounds which are evolved
during high temperature pyrolysis of coals at the smelting reduction process for iron ore. Three kinds of
bituminous coals, such as Hunter & Mt. Thorley (Australia), and Ensham (South Africa) are used. And
forms of sulfur compound and their amounts are analyzed at the temperature ranges of 800~1100°C. Then
H,S is the major gas, but CS, and COS are minor gases. Sulfur compounds in three coals are distributed into

the volatiles (gas & tar) and coal char as the ratio of approximately 50% : 50%, respectively.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1, Basic properties of coal samples.

Table 2. Analytical conditions of sulfur compounds.

Gas Chromatography HP 6890 Series

Proximate Analysis (dry basis, wt.%)

Hunter ~ Mt. Thorley  Ensham
Rank Bituminous Bituminous Bituminous
V.M. 33.63 33.43 27.06
EC. 56.78 54.95 62.66
Ash 9.59 11.62 10.28
Ultimate Analysis (dry basis, wt.%)
Hunter  Mt. Thorley  Ensham
C 74.2 74.49 71.96
H 5.06 522 4.45
N 1.52 1.55 1.62
S 0.53 0.46 0.67
(organic sulfur)  (0.21) (0.20) 0.32)
(pyritic sulfur) 0.32) (0.26) (0.35)
O (by diff.) 9.37 6.98 11.55
Ash 9.59 11.62 10.28
Calorific Value (dry basis)
Hunter ~ Mt. Thorley Ensham
Calorific Value 540 94827 73990

(HHYV, cal/g)

Column Chromosil 310, 6ft. X
1/8"OD Teflon (FEP)
Detector FPD
Integrator Chemstation
Injection Port 120°C
Temperature Oven 50°C
Detector 250°C
Carrier Gas He 30 m//min
Sample Amount 1 mi
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Fig. 2. Distribution of sulfur gases in pyrolysis of
Hunter coal.
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Fig. 3. Sulfur distributions in pyrolysis of Hunter
coal. (*Tar : calculated value).

Table 3. Sulfur distributions in pyrolysis of hunter
coal.

Sulfur content Temperature (°C)

(Wt.%, dry) 800 900 1000 1100
Total S in Raw Coal 0.53 0.53 0.53 0.53
S in Gas 019 022 022 023
S in Char 029 029 028 027
S in Tar* 0.05 002 003 003

*S in Tar (calculated value)=S in Raw Coal—(S in Gas+S in
Char).
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Fig. 4. Sulfur distributions in pyrolysis of Hunter
coal.
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Fig. 5. Sulfur distributions in pyrolysis of Mt. Thorley
coal.
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Fig. 6. Sulfur distributions in pyrolysis of Ensham
coal.
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