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The production of methane in biogas for applying as an alternative source of energy from starch-

rich tubers of cassava plant and cassava pulp residue, was investigated in laboratory scale using simple



single-state digesters of 5 to 50-L working volumes and operated at ambient temperature (29-31°C)
without stirring. The following achieved results meet the research aims. The high contents of methane
that potentially served as an energy source, were obtained from the efficient bioconversion of cassava
tuber, one of the cheap and abundant agriculture products in Thailand, and from the cassava pulp residue.
When operating the single-state digester of 50-L working volume under optimum conditions
investigated in this study, cassava tubers from two plant varieties, CMR 35-22-196 (Rayong 11) and
Rayong 5, containing 25.56 and 28.72% of starch, respectively, were compared. The starch-rich tubers
were prepared as the dry forms (17.37 and 14.18% moisture content, respectively), then fed into the
digester using 1.0% (w/v) total solids (the result obtained from the investigation of 0.25-16.0% total
solids) with the supplement of the suitable nitrogen source, 0.04% (w/v) urea (the result from the
investigation of 3 types of nitrogen source). Total yields of biogas composing the average methane
contents of 52 and 61% (v/v), of 313 and 304 L or 626 and 608 L/kg total solids fed, respectively, were
generated. One kilogram of the fresh cassava tubers (52 and 56% moisture content) could be efficiently
converted to 363 and 340 L of biogas or 161 and 185 L of methane, respectively. And one kilogram of
the dry cassava tubers (17.37 and 14.18% moisture content) could be converted to 322 and 370 L of
methane. The maximum methane contents of 75.9 and 76.0% (v/v) were achieved at 21 and 19-day
retention times, and fermentation reactions ceased after 38- and 35-day operation, respectively. For
cassava pulp residue, a fresh representative sample collected from a tapioca starch factory containing
83% of moisture content and 24.40% of starch, was used to prepare dry cassava pulp containing 15.19%
of moisture content for preparing raw cassava pulp slurry. The digester was fed on a batch basis with the
slurry containing 1% (w/v) total solids with adding 0.04% urea. The bioconversion performed in 50-L
working volume. The total yield of biogas composing the average methane content of 56% (v/v), of 148
L or 296 L/kg total solids fed, was achieved. One kilogram of the fresh cassava pulp (83% moisture
content and 24.40% starch) could be efficiently converted to 69 L of biogas or 82 L of methane. And
one kilogram of the dry cassava pulp (15.19% moisture content) could be converted to 165 L of methane.
The maximum methane content of 75.4 % (v/v) were detected at 38-day retention time, when the
fermentation reaction ceased. The high methane contents (75-76%) produced from raw cassava tuber
and cassava pulp using the simple single-state digesters, were also resulted from the developed seed
cultures having capacity to digest raw cassava starch and produce methane. In addition, data of principle
factors affecting methane production from raw cassava tuber and cassava pulp were achieved from this

study. The data are useful for enhancing and further scaling up the biogas production.





