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Abstract

TE146416

In anaerobic treatment process of sulfate-containing wastewater, the degradation of organic
matter can be involved via sufate reduction and methanogenesis. The proportion of organic matter
degradation depended on the competition between methane producing bacteria (MPB) and sulfate
reducing bacteria (SRB) for the available electron donors. It will be resulted in the potential of the
effectiveness of treatment process in term of quality and quatity of the biogas production.
Therefore, the study in this work aim to determine the cfficiencies of anaerobic treatment and
biogas production in both conventional reactor (CSTR) and high rate reactor (hybrid reactor)
under sulfate-rich wastewater. The sulfate concentration that anaerobic treatinent system can be

handle will be studied in this research.

The study in CSTR fed with wastewater from native starch at organic loading rate 0.5
kgCOD/ms/‘d and hydraulic retention time 15 days was used to carry out for study the effect of
sulfate concentration at 1.3, 2.6, 5.3 and 16 g/l and compared to control (no sulfate added). After
4 cycles of HRT (60 days) the COD removal efficiency and methane production decreased when
sulfate concentration increased. The COD removal efficiency was 63, 53 and 53 % at sulfate
concentration 2.6, 5.3 and 16 g/l, respectively. The COD removal efficiency decreased with the
accumulation of volatile organic acid, starch and sulfide in effluent. The concentration of sulfate
1.3 g/l was not effect on COD removal efficiency and the efficiency was more than 80 % that

similar to control reactor. The methane production efficiency was 145, 21, 10 and 6 ml/d or
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0.16, 0.03, 0.02 and 0.01 mB/KgCODrcmovm at sulfate concentration 1.3, 2.6, 5.3 and 16 g/,
respectively. Comparison to the control reactor, the methane production and yield was 250 ml/d

and 0.27 mJ/KgCOD respectively. The methane production decreased because of the

removed?
competition in substrate utilization between SRB and MPB. At sulfate concentration of 1.3 g/l,
MPB competed with SRB for electron dornors, however sulfate concentration at 2.6, 5.3 and 16
g/l SRB out-competed MPB. The predominance of SRB resulted in high sulfide accumulation in
the reactor which can inhibit the microorganism in anaerobic treatment. Moreover this research
was also studied the effect of sulfate at maximum loading at 1 kgCOD/mJ/d fed with sulfate
concentration of 3.3, 6.6, 13.3 and 40 g/1 . The removal of COD and methane production was

failure at short time of operation for these conditions.

The COD removal efficiency of high rate anaerobic hybrid reactor was 89 and 84 % when fed
with sulfate concentration at 3.5 and 4 g/, respectively. These concentration were not much effect
on efficiency of COD removal. However the methane production slightly decreased from 0.24 to

0.22 ms/KgCOD when fed with sulfate 3.5 g/l ; whereas slightly increased sulfate

removed

concentration to 4 g/l , the methane production gradually decreased to 0.08 mS/KgCOD It

removed *

was noted that 3.5 g/l of sulfate concentration was not effected on the performance of hybrid

reactor.

When comparing the capacity of sulfate loading with less effect on the COD removal and
methane production of CSTR and Hybrid reactor, it was found that hybrid reactor was capable to

load higher sulfate (3.5 g/l or 1.53 kg SO,”/ m’/d) than CSTR (1.3 g/l or 0.087 kg SO,”/ m’/d) .



