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Abstract

The purpose of this study is to assess the possibility for anaerobic digestion enhance-
ments of adding chitin as celiulose-like biopolymer to the basic, non-granular seed sludge
in UASB (Upflow Anaerobic Sludge Blanket) reactor. For this study, commercial milk
diluted with tap water (added mineral salt medium) was used as synthetic influent and
the basic, non-granular seed sludge was anaerobically digested sludge from domestic
sewage treatment plant.

The experiment consisted of batch test for the optimum substrate concentration and for
the optimum adding rate of chitin and laboratory-scale continuous test for the organic

(SCOD) removal rate and for the methane gas production rate. The laboratory-cale
continuous experiment carried out about three reactors | A reactor=addition of 150 mg -
chitin to 1 g. VSS of non-granular digested sewage sludge as seed, B reactor=addition of
650 mg * chitin to 1g « VSS of non-granular digested sewage sludge as seed, and C reactor =
digested sewage sludge only as seed. The results as follows :

According to the results of applying the batch experimental date, the optimum values
for substrate concentration and adding rate of chitin were 5.0~6.7g - COD//, 65.8~151.5
mg - chitin/g - VSS, respectively, because the biogas and hiomass produced in that case
were maximum values as 468.0~403.8m/. biogas/g - COD, 32.7~35.0mg - VSS//, respective-
ly, and also COD removal rate was above 95%, but addition over 151.5mg - chitin/g - VSS
showed long lag time and the COD removal rate below 909, although the gas production
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rate was high.

In the laboratory-scale continuous experiment, the steady state at the A reactor was
achived at 52 to 57 days after operation compared that the control reactor C required over
80 days after operation. As the maximum acceptable volumetric loading rate (VLR) and
HRT at the A reactor were 19.65kg - SCOD/m?® - day and 6.67 hrs, respectively, these values
were about 5 times as big as the control reactor of 4.33kg - SCOD/m? - day and 30.32 hrs.
As the methane yield at A reactor when the VLR of 19.65kg - SCOD/m?® - day was 0.23/ -
CH,/g « SCOD added (at STP) , that was about 2.5 times compared to the control reactor
of 0.09/ - CH,/g - SCOD added (at STP). It was shown that the addition of 150mg - chitin

to 1g - VSS of seed sludge could significantly increase the biomass-retaining capacity.
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