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Microbial Desulfurization of a Bituminous Coal by
Iron-Oxidizing Bacteria Thiobacillus ferrooxidans

Hee Wook Ryu
Department of Chemical Engineering, Soongsil University, Seoul 156-743, Korea.

ABSTRACT

Microbial desulfurization characteristics of a bituminous coal

have been determined by using

Thiobacillus ferrooxidans. The effects of process variables (such as coal pulp density, particle size and
addition of surfactants) on pyrite removal have been investigated in both shake and airlift-bioreactor
culture experiments. In shake experiments, pyrite could be removed over 78% for pulp densities below
20% (w/v) and removed below 40% for pulp densities over 30% (w/v) in 8 days. Pyrite removal de-
creased with increasing pulp densities, and it also decreased sharply with increasing particle sizes. In
arrlift bioreactor experiments, pyrite at 50% (w/v) pulp density could be removed about 50%. Its
value is much higher than 15% at the same pulp density in a shake experiment. With addition of sur-
factants, pyrite removal was enhanced in shake experiments significantly, whereas it was slightly de-

creased in an airlift bioreactor experiment.
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Table 1. Chemical analysis of bituminous coal.

Proximate analysis Ultimate analysis

. Sulfur content (%)

(air dry base %) | (dry ash free base %)
Moisture 199 |Carbon 8164 | Total sulfur 105
Volatile mater 3051 [Hydrogen 497 | Pyritic sulfur 080
Fixed carbon 5073 |Nitrogen 1.72 | Organic sulfur  0.20
Ash 1677 |Oxygen 1061 | Sulfate sulfur 005

Sulfur 105
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Fig. 1. Schematic diagram of airlift bioreator.

2.0~4.0mmel tiale] Aet &elg] F& 20% (w/v)
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Table 2. Sulfur removal with particles sizes of coal(20% pulp density).

Particles size(mm) Specificsurface area Initial sulfur removal rate Sulfur removal (%)
(cm%/g coal) mg S/g FeS:  day mg S/0 - day /duration (day)
dp < 042 1299 121 169 79/8
042 < dp < 10 694 91 128 72/13
10 < dp < 20 313 84 117 65/13
20 < dp < 100 83 75 105 59/13
1.2 350
T mg-S/kg-coal day
20% O mg-S/¢ day
300 -
30% ?‘é 250 |-
=
S 2 200
® 10% N 0or
g e
= 3150 -
3 50% é
g 5% E 100 |
70% so I
0 ! t L 1 1
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Fig. 2. Iron release curve for various pulp densi-
ties (%) of the bituminous coal.
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Fig. 3. Effect of pulp density on sulfur removal
after 8 days (dp < 042mm).
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Fig. 4. Effect of pulp density on initial sulfur re-
moval rate.
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Fig. 5. Sulfur removal from bituminous coal in
an airlift reactor (pulp density 50%(w/v),
dp<0.42mm).
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Fig. 6. Effect of surfactant (CWM 1105) on micro-
bial desulfurization of the bituminous
coal.
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Fig. 7. Effect of surfactant on sulfur removal.
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