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ABSTRACT

Increased generation of hazardous / toxic waste from various anthropogenic activities and
their discharge into water bodies has resulted in severe water pollution. This is quite common
with industries that generate wastewaters with high concentrations of toxic compounds,
which need specialized treatment systems. As toxicity is one of the major reason for reactor
failure, this work was taken up to study the response of a Hybrid Anaerobic Reactor to
various toxic compounds present in wastewaters. Three different toxic compounds were

studied viz: Cyanide, 4- Chlorophenol and Cr (V1).

In anaerobic wastewater treatment processes, anaerobes are quite sensitive to the toxicity
conditions resulting in treatment limitations. In this study focus was on understanding their
responses to toxicities and managing the treatment efficiently. Hybrid Anaerobic Reactor
requires granulated sludge for the start-up which is a time consuming process. The present
study tries to understand the effect of these toxic compounds on the sludge characteristics and

granulation process.

The effect of wastewater toxicities were studied in both suspended cell and attached cell
systems. The performance of Hybrid Anaerobic Reactor was much better than the suspended
cell system in the toxic conditions, based on the inhibitory concentrations estimated. The ICso
values in case of suspended cell system were 40, 200 and 150 ppm for Cyanide, 4-CP and Cr
(V1) treating batch reactors, respectively. However, in case of attached cell system these
values were 60, 225 and 225 ppm, respectively. Both the chemical as well as microbial
analyses were performed for these reactor systems. As such reactor systems treating various

effluents have been in operation as “black-box” without any knowledge for the microbial



communities present in them. In this study, chemical performance of the reactors were
correlated to their microbial community structures, which helped in tracking changes in the
microbial populations, aiding efficient reactor operation. The results indicated
hydrogenotrophs to be more tolerant to the toxic conditions. The analysis also suggested
order Methanobacteriales to the most tolerant methanogenic guild and bacterial genus
Clostridium, Lactobacillus, Pseudomonas, Gordonia, Methylobacterium, Cellulomonas,

Rhodococcus etc. to be more tolerant to toxic conditions.

Based on the findings, wastewater from a coke oven plant was treated and communities were
enriched with the tolerant groups. This resulted in improved reactor performances. Thus, the
study established that toxicity affects microbial guilds and there is a strong link between
reactor performance and microbial communities. The findings of the study can used to predict

reactor behavior in such conditions.
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