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CHONRADEE WITCHAYAPONG : THE STUDY FOR INCREASING OF
METHANE CONTENT IN BIOGAS PRODUCED FROM CASSAVA PULP.
THESIS ADVISOR : ASSOC. PROF. APICHAT BOONTAWAN,

Ph.D., 101 PP.

BIOGAS/ANAEROBIC CO-DIGESTION/CASSAVA PULP/DISTILLERY

STILLAGE/DENATURING GRADIENT GEL ELECTROPHORLYSIS (DGGE)

Cassava pulp is a widely available waste in large amounts in the starch
industry in Thailand and can be used for the production of biogas. However, its low
nitrogen content is limited microbial degradation leads to a low degradation rate and
low biogas and methane production. The potential of cassava pulp: distillery stillage
(CP:DS) ratio of 0:1, 1:0.5, 1:1, 0.5:1 and 0:1 was measured in this study. Batch
anaerobic digesters were presented in terms of mesophilic condition at 35 + 1°C.
Experimental results showed that the biogas and methane yield from co-digestion were
higher than the mono-digestion of CP and DS. Moreover, the optimal of CP: DS ratio
was obtained at 1:1. With 1:1 of CP: DS ratio, the cumulative biogas and methane
yield, and VS removal rate were 918.73 mL/g VS and 685.10 mL/g VS, respectively.
Compared with the mono-digestion of CP only and DS only, the cumulative biogas
yield of co-digestion at optimal condition was incresined 146.54 % and 100.64 %,
respectively; the same as the cumulative methane yield was 222.19% and 105.70% .

Furthermore, the bacterial and archacal communities were analyzed by
denaturing gradient gel electrophoresis (DGGE). The bacterial community of all

CP:DS ratios was dominated by the phyla Bacteroidetes, Firmicutes and Chloroflexi.
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Moreover, the methanogenic archaeal community of all CP:DS ratios was dominated
by the genus Methanosarcina (Methanosarcina barkeri), which belongs to the
family Methanosarcinaceae. The genera Metanosaeta, Methanomicrobiales,
and Methanobacteriales were the minor groups represented in the archaeal community.
The low biogas and methane production yield of mono-digestion DS was
corresponded with the characterization of the microbial community, especially the
presence of sulfate reducing bacteria. However, for the mono-digestion of CP, the low
biogas and methane production yields were caused by the low initial nitrogen content
in substrate (proved by the disappear of bands during 12 days using DGGE method) .
In this study, the maxinum H’ index value of Methanosarcina was obsesered in co-
digestion on the CP:DS 1:1 ratio. The high H" index strongly confirmed that the 1:1
CP:DS ratio was the optimal condition for anearobic digestion process.

Higher biogas and methane production yield at optimal ratio of CP:DS 1:1 was
achieved. A high stability of the anaerobic digestion was the result of the adaptation of

co-digestion (CP and DS).
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