
��

Mathematical modelling and simulation of a rice straw-based biogas plant

Preseela Satpathy and Chinmay PradhanΨ

P. G. Department of Botany, Utkal University, Bhubaneswar-751 004, Odisha

Plant Science Research 40 (1&2) : 51-55, 2018

Plant Science Research

ISSN 0972-8546

A B S T R A C T

Article history:
Received : 17 November 2018
Accepted : 11 December 2018

India’s failure to curb the current practice of burning millions of tons of rice crop residue each
year is criticised worldwide as it is associated with environmental pollution and human health
hazards. The aim of this work is to use a mathematical model to determine the biogas potential
of rice straw when fed into a full-scale biogas plant. The Anaerobic Digestion Model No. 1
(ADM1) was utilized to explore the ideal operating conditions to run a rice straw-based plant
for 60 days. The model predictions suggested feeding the industrial plant with rice straw co-
digested with manure. Stable methane production was projected when 5 and 25% of the feed
was rice straw and the rest was manure. An average methane content of 865 m3 and 1100 m3

was predicted by the model when 20m3 of manure was fed with 1m3 and 5m3 of rice straw
respectively. This mathematical model could be a useful, efficient and cost-effective tool for
predicting energy generation from different organic waste materials.
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