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Abstract 

 Reliable supply of feedstock is one of the major factors accountable for acceptance and hence success of biogas technology. 
Cow dung (CD) has been the traditional feedstock for production of biogas which is utilized for domestic cooking in rural areas.
Search for alternative feedstock becomes inevitable with increasing interest in biogas technology and prospect to extend its 
application up to power generation. Here, feasibility of two locally available surplus biomass viz., (i) Ipomoea carnea (IC) and 
(ii) rice straw (RS) were investigated for biogas production. Identified biomass was separately mixed with cow dung (in ratios of 
40:60 and 60:40) and fed to 0.25 m3 commercial biogas reactors and 20 L batch biogas reactors. The work focused on biogas 
production potential, methane content and calorific value of biogas from the commercial biogas reactors. Biogas yield from the 
four treatments of different mixing ratios were compared with control i.e., CD as only feedstock. Both Ipomoea carnea and rice 
straw yielded more gas compared to the control. However, IC co-digested with CD yielded more biogas than rice straw co-
digested samples (IC:CD::60:40 with 0.209 Nm3/kg volatile solid (VS) added per day and IC:CD:: 40:60 with 0.205 Nm3/kg VS 
added per day whereas, RS:CD::60:40 with 0.192 Nm3/kg VS added per day and RS:CD::40:60 with 0.190 Nm3/kg VS added per 
day). In addition, the work also focused on determination of the methane content of IC and RS co-digested biogas samples which 
were also more than the control. 

© 2016 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the organizing committee of 5IconSWM 2015. 

Keywords: Biogas, Biomass, Feedstock, Ipomoea carnea, Rice Straw;

* Corresponding author. 
E-mail address: baruahd@tezu.ernet.in

Crown Copyright © 2016 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of 5IconSWM 2015

http://crossmark.crossref.org/dialog/?doi=10.1016/j.proenv.2016.07.094&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proenv.2016.07.094&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proenv.2016.07.094&domain=pdf


786   Dipam Patowary et al.  /  Procedia Environmental Sciences   35  ( 2016 )  785 – 794 

1. Introduction 

 Sustainable supply of energy has been one of the major challenges that mankind will have to face in the near 
future. Therefore, it is necessary to develop sustainable energy supply systems that aim at fulfilling the energy 
demand. The use of renewable energy sources is becoming increasingly essential, in order to reduce emissions from 
fossil fuel sources that have impacts on global warming. As far as the projected global energy demand is concerned, 
the theoretical potential for renewable energy exceeds it by a large extent. In this context, the bigger challenge lies 
in capturing and utilizing a sizable share of this potential that can provide the desired energy demand in a cost-
effective and environmentally sound manner [1]. Biomass, a renewable energy source can make a significant 
contribution in supplying the rapidly increasing energy demand in a sustainable way. As far as biomass is 
concerned, it is the oldest source of energy known to mankind. Even today, it is the largest source of renewable 
energy, accounting for almost 10% of world total primary energy supply [2]. One of the key technologies for the 
sustainable use of biomass as renewable energy source is biogas. It is a flexible renewable energy source obtained 
from the anaerobic digestion of manure, wastes, residues, energy crops, aquatic weeds [2-4]. 

 It is not only advantageous over other forms of bioenergy production but also the most energy efficient and 
environmentally beneficial technology for bioenergy production [5]. Biogas is the primary energy obtained from 
anaerobic digestion (AD) whereas the digested slurry produced as a by-product can be considered as a secondary 
energy source, which is utilised in preparing briquettes for burning in stoves or as fertiliser for agricultural 
applications [6, 7]. Presently, there are many applications of biogas starting from cooking fuel to producing 
electricity and fuel vehicles. However, these applications contrast over a wide range within developed and the 
developing countries. One of the most challenging parts of building and operating an anaerobic digestion system is 
the feedstock that will go into it. Table 1 shows some explored biomass as favourable sources for biomethanation. 

Table 1: Feedstock used in AD 

Biomass References 

Cow manure [8] 

Municipal solid waste [9] 

Kitchen waste [3] 

Micro algae [10-11] 

Mango leaves [12] 

Coconut pith [13] 

By far, biogas production has been quite dominant at household and community levels rather than large scale in 
India [14]. However in spite of using many organic substrates as mentioned in Table 1, there still remain various 
biomasses which are not adequately explored. In addition, these biomasses need to be technically feasible for biogas 
production. Besides the technical feasibility, a given feedstock should not have better competitive uses. Despite 
these, uncertainty with the feedstock availability is also an important factor. 

 Rice straw and Ipomoea carnea are two types of biomass found in abundance in rural areas of India [15-16]. 
The Ipomoea carnea plant is about four to sixteen feet tall and has heart shaped leaves and pink flowers. The plant is 
not regarded as a resource because it forms a tangled mass in water bodies causing water-logging problems [16]. 
The plant has also been reported as toxic [17] and in general, it is not eaten by animals. Prolific growth of this plant 
result in it covering huge patches of productive land [18]. At present, there is no commercial use for this plant that 
grows amply in the wetlands of India. Hence, it does not have any competitive use. It has been reported that on 
anaerobic digestion of Ipomoea fistulosa leaves and stem, biogas production was higher from leaves compared to its 
stems [19]. Considering the fact that the leafy portion of Ipomoea is quite suitable for biogas production, only the 
leaf portion was taken into account for the present study. 
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