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Abstract

221867

Anaerobic hybrid (AH) reactor has been developed and used to treat high strength wastewater
from several agro-industries. Microbes in suspended and packed zones of the reactor are the main
factor for controlling the system. This research is to determine microbial activity and to charactenze
microbial population in 7.1 litre - AH reactor. During the first 191 days of the operation, organic loading
rate (OLR) of the reactor was step-increased from 1 to 6 kg COD/malday with hydraulic retention time
(HRT) of 4 days. The expernmental results showed pH of 6.8-7.0, 30% COD reduction, totai volatile acid
(TVAYalkalinity ratio of 0.4, biogas yield of 0.5 m’kg COD reduced and CH, yield of 0.35 m’kg COD
reduced in the reactor. The amount of each trophic group of bacteria in the packed zone and the
suspended zone were 10"-10" and 10"-10" cell/gV8S, respectively. The activity of hydrolytic bacteria
in the suspended zone was higher than that in the packed zone. On the other hand, the activities of
butyric acid utilizer, propionic acid utilizer, sulfate reducing and methanogens in the packed zone were
higher than those in the suspended zone. However, the activities of acid producers in the suspended
and packed zones were not significantly different. The activities of non-methanogens and methanogens
inthe suspended and packed zones were 0.25-0.10 and 0.6-15 mgCOD/gV¥S&/h.

During days 192-196 of the operation, hydraulic shock load was done by decreasing HRT to
1.5 days. The results showed that pH, COD reduction, TVA/falkalinity ratio in the reactor were 4.7, 51%
and 4.9, respectively. Furthermore, CH, gas was not produced in this period. The amount of hydrolytic
bactena in the suspended zone was decreased from 10" 1o 10° cell/gvSS. Further, microbial activity
and microbial population of methanogens in the packed zone was dramatically decreased. Once
recovered this reactor, pH, COD reduction, biogas yield and CH, yield in the reactor were 6.89, 84%,
0.25 and 0.15 malkg COD reduced, respectively. Moreover, TVA/alkalinity ratio in the reactor decreased
to 0.41. Microbial activity and microbial population in the suspended and packed zones were obviously
increased, where as the activities of methanogens in both zones were slightly increased because of
slow growth. It can be noted that microbial activity and population of methanogens shou'd be used as
an indicator for monitoring and controlling the operation of AH reactor. At good performance, actual
methane production (AMP):patential methane production (PMP) was 0.90, whereas it was decreased to
0.25 at shock loading. However, the performance of AH reactor can be recovered in a short time when

stop feeding wastewater to the reactor.





