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Abstract

In order to devise a suitable process for the biological removal of sulfide from the
effluent of a sulfate reduction reactor used for reducing H,S in biogas, bacteria of the following
types; sulfur oxidizing bacteria (SOB), purple nonsulfur photosynthetic bacteria (PNSB) and
denitrifying bacteria, were isolated and tested. Isolates were obtained from water samples
collected from various sources such as rubber wastewater treatment plants, hot spring ponds,
shrimp ponds and landfill. Sixty nine SOB isolates ‘were mesophiles and 78 were thermophiles;
however, only 8 of the mesophilic isolates and 14 of the thermophiles grew with wastewater from
a UASB (upflow anaerobic sludge blanket) and a SRR (sulfate reduction reactor). One hundred
and five isolates of PNSB were obtained but only 5 isolates were selected for further study
because they grew well in wastewater from both a UASB and SRR. Unfortunately, non of them
couid utilize sulfide. One hundred and thirty denitrifying bacteria were isolated and 5 showed
good denitrifying activity. Isolate, D20, showing the best nitrate reduction (84.1%) under
optimized growth conditions (pH 5 and 35°C) was identified as a Pseudomonas sp. However, as a
heterotroph it required more nutrient than an SOB and, therefore was not used for further study.

Based on sulfide removal from the effluent of a SRR with an adjusted initial pH of 7 over
a 48 hr period, mesophilic thiobacillus T307 and thermotolerant thiobacillus TT502 produced the
best reduction of sulfide of 86.7 and 83.8% respectively. When sulfate levels in the SRR
whstewater were less than 300 mg/1 this facilitated a higher removal of sulfide by SOB’s. The two
isolates preferred to grow as mixotrophs (yeast extract as carbon source) rather than as
chemolithoautotrophs (CO, as carbon source). In addition, as heterotrophs, both isolates grew
with yeast extract and peptone and they were fécultative anaerobes. The isolate T307 was psed for
further study because wastewater temperature is normally within the growth range of mesophiles.
Bacterial growth with mixotrophic conditions depended on the amount of yeast extract i.e. 0.10%
gave a u was 0.156 hr'. The optimum growth condition of the isolate T307 was pH 7 and in a
temperature range of 25-30°C. Addition of NH,)NO, into the wastewater from a SRR did not
support the growth of the bacteria. The speed of shaking that allowed for growth and partial
oxidation (sulfide was oxidized to sulfur) was 70 rpm. The isolate T307 was able to convert most
of both the total sulfide (TS) and dissolved sulfide (DS) under optimum growth over a 48 h period
of cultivation. Identification tests on T307 showed that it was closely related to Thiobacillus
delicatus. In order to remove sulfide by chemical tre-:atment, 0.8 mMFeCl,removed 77.8% of TS

with a concomitant decrease of pH. Hence, in order to effect complete sulfide removal for biogas
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production, the pH of the effluent must be adjusted to neutral before cultivating. According to the
results, only the isolate T307 was chosen to remove sulfide.

Sulfide medium with added 1% acetate was inoculated with Thiobacillus sp. T307
(T307) and incubated for 20 hr to remove sulfide before testing for biogas production. It was
found that in a biogas reactor set which pre-treated with T307 showed a higher amount of biogas
with higher CH, but less H,S than in a control set (without treatment by the isolate T307). The
experiment of treating the biogas reactor was repcat‘ed twice and levels of biogas in treatment of
pre-treated T307 were 8.86 and 8.49 times that of the control. The Biogas composition in the first
experiment with T307 contained CH, (33.5-58.3%), CO, (41.6-66.5) and H,S (<0.01%), whereas
in the control CH,was (20-50%), CO, (49.6-79.8) and H,S (0.24-0.37%). In the second
experiment, biogas composition was CH, (42-50%), CO, (49-57) and H,S (0.13-1.33%), whereas
in the control CH, was (25-50%), CO, (48-74) and H,S (0.62-1.76%). Reductions of BOD and
COD in biogas reactors, which pre-treated T307 were both 49.7%, while in the control sets both
values were also identical with 37.3%. Biogas productivity in a set of pre-treated T307 was 0.10

cmjlmgCOD/d, whereas in the control it was 0.013 cmlfmg COD/d.
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