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ABSTRACT

In this investigation, the combined process efficiency with respect to biogas generation was
evaluated by Taguchi robust design using raw vegetable wastes (RVW) and waste plastics
(WP) as the key components. The signal-to-noise (S/N) ratio was used to estimate the
main effects, interaction effects, and optimal levels of the process factors. Among the vari-
ous experimental combinations, statistical analysis of the optimized result showed that
enhanced biogas production could be achieved with the plastic content (15%), height to
diameter (h/D) ratio (30), water content (125ml), and digestion period (18week). The
Taguchi methodology predicted a maximum biogas (24.83m3/ton of RVW) could be gener-
ated with those selected process parameters under optimized condition. The experimental
data showed that enhanced biogas production (24.16m3/ton of RVW) was found with the
optimized conditions.
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1. Introduction

The increasing demand for rapid urbanization and
fast socioeconomic development would lead to the
higher generation of municipal solid wastes (MSW)
[1]. The quantities of waste materials as a whole differ
from place to place all over the world. Among all the
waste materials in MSW, raw vegetable waste materi-
als (RVW) are biodegradable in nature and one of the
major carbonaceous contributors. Waste plastics (WP),

another potential health hazardous material of varied
sizes, quantities, and qualities are often found at ran-
dom in MSW. Most of them are nonbiodegradable
and impermeable in nature. Therefore, inevitably they
constrain the easy down flow of hydrolyzed material
(HM) in the waste bed (WB) during the anaerobic bio-
digestion of MSW where that HM is the combined
effect of initial moisture content or water associated
with the waste materials and leachate generated
in situ in the WB. Hence, that instinctive property of
impermeability of WP was considered here as the
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