TREATMENT OF DISTILLERY SLOP BY HYBRID REACTOR :
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This study aims to design a hybrid reactor that aims to solve the problem of
leaky cells and clogged-up media in reactors after many hours of operation and to
reduce media costs.

The hybrid reactor used in the experiment was a combination of an UASB
System and an AF System. The reactor was cylindrical composed of a 20 cm. diameter
and 112 cm. long PVC pipe with a capacity of 35 liters. Approximately 30% of the interior
was filled with a plastic media. The influent wastewater was slop from distilleries that
used molasses as a raw material with a COD; concentrations of 100,000 - 150,000
mg/L. From 296 days of experimentation and an increase of organic loading rates
from 0.23 - 8.26 kg COD¢/m’.day, it was found that the hybrid reactor was able to
handle a maximum organic loading rate of 7.16 kg CODym’.day with no dilution of
slop input. The COD; removal efficiency was 51.90% with biogas production rate of
0.21 m3/kg COD; feed, 0.40 ms/kg COD, removal, and 27.71 m>/m> wastewater. The
biogas production was composed of 33% of CO; and 67% CH,. At an organic loading
of 8.26 kg COD/m>.day, the system moved out of the steady state, and had a
concentration of organic acids as high as 3,175 mg/L and its COD; removal efficiency
was reduced to 43.74%. The UASB/AF hybrid reactor was capable of handling 7.16
kg CODy/m’.day whereas a typical UASB capacity is only 3 - 4 kg CODy/m’.day.

This research indicates that the hybrid reactor is able to treat higher organic
loading rates than a conventional UASB. However, the size of the experimental
hybrid reactor was very different from an actual UASB. A comparable-size hybrid
reactor may give different results. It is suggested that a study of using hybrid reactors
commercially should be carried out on a pilot scale in order to extrapolate further
results.
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