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The growth of world population and increasing of living standards have enhancing apparel utilization,
and the production of canteen wastes. Canteen waste (CW), Cattle manure (CM) and the combination
of CW and CM is anaerobically digested. The performance of codigestion with CW and CM were investi-
gate the generation of methane from laboratory scale mini digester with a volume of 25 L is developed
and experiments is conducted for a retention time of 40 days. The cattle manure is biomass slurry used
as a co-substrate with CW. Maximum biogas and methane generation in 32nd day 0.33 m3, 36% respec-
tively. While adding NaOH solution the alkalinity levels are reduced and enhance the biogas, methane
percentage during the digestion. The codigestion of CW and CM is best method of produce methane
and biogas.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Newer Trends and Innovation in Mechanical Engineering: Materials Science.
1. Introduction

The world energy challenge is enhancing at a great rate at reg-
ularly, particularly around 90% of this challenges created from fos-
sil fuel [1]. The need will maintain to develop during this century.
Although, greenhouse gas emissions have create one of the dangers
most environmental issues. Generally usage of fossil fuel is one the
important causes [2]. Most different energy resources are there but
biomass one of the very useful and promising and assured one of
the renewable energy, Also it will play main role in the future.
The production of biomass has enhanced significantly in present
years [3]. Now a days most of the countries make use of such sus-
tainable eco-friendly environmental renewable energy sources
mainly as biogas energy, solar energy, also wind energy sources
[4].

The accumulation of these wastes and lack of safe waste han-
dling practices have also contributed to environmental and health
problems. [5] In this context, the production of biogas by using
these organic wastes can potentially reduce the volume of these
generated wastes in rural vicinities. On the other hand, both rural
and urban areas have abundant waste by-products, such as crop
residues, animal wastes, and other organic wastes.

Generally biogas is generated from anaerobic process by bio-
mass energy. The world fourth largest sources of energy in this
case global scale providing closely about 15% of preliminary energy
[6]. Previous researcher developed the new trend for the biological
changes of such containing of sugar and vegetable wastes co-digest
with cattle manure digested to convert to generate methane [7].
Particularly in chennai most of industries and colleges dispose
the waste from canteens, several benefits to minimize the waste
from canteen other hand, it is one of the causes for pollution cre-
ates in environment [8]. The cattle dung contain cellulose, lignin,
hemicellulose with complex structure, by the way pre-treatment
is conduct in cattle dung, in this process used to totally degrade
the cellulose to enhance the digestion property of cattle manure
[9]. Among the many factors affects the biogas production but tem-
perature is one of the main parameter for increase the percentage
of microorganism’s growth in biogas generation [10]. The most of
significance reasons for anaerobic process for treatment of meth-
ineering:
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ods using co-digestion with high waste water [11]. Mainly co-
fermentation of manure and vegetable, canteen waste can increase
the percentage of digestion, there are possibly economical and
blending with different feedstock waste [12].
2. Experiments and methods

This work is conducted from department chemical engineering
laboratory (Hindustan). The inoculum used as a cowdung for initial
feedstock of the digester. In this case anaerobic type 25 L is used to
transfer the biogas generation from bio reactor to collected biogas
from air bag is measured the CH4, CO2 content with the help of gas
chromatography. pH level of the digester is calibrates to using the
pH meter of the inlet and outlet slurry from the digester. The dig-
ital thermometer used to measure the temperature inner and outer
of the digested slurry. Canteen waste collected from college mess
mixed cattle dung with ratio of 2:2, waste by volume of 30:70, then
methane and biogas content is measured daily in 40 days.

Daily gas is measured with the help of Aalborg gas flow meter,
Fig. 1 shows the photographic view of the experiment. carbon/ni-
trogen ratio is very high 3:5 in cattle dung, In this case adding
NaOH solution 2% per day in the case of enhance acidity level from
Fig. 1. Photographic view of experiment.

Fig. 2. Biogas with respec

2

the digested slurry. Digester inside and outside slurry pressure is
calculated by using pressure measuring device. The bio reactor is
coolered with black painted fully, so as to constrict the progress
of sunlight. The digester is worked at normal sunlight tempera-
tures no adding any external sources. The digested outlet slurry
is collected finally and used as an organic fertilizer. The causes of
different acid production, sizes of starter and temperatures of
digester slurry are tested. Sodium hydroxide (5 ML) is mixed to
regulate the pH intermittently every 3 h for 5 days of fermentation.
The decreased pH value dropped during this meantime is pH 3
[13].
3. Results and discussion

Biogas generation begins quickly at sixth day of fermentation is
shown in Fig. 2. Then 34th day attained the highest biogas gener-
ation range of 0.35 m3 and then final week of the process start to
decline. The biogas generation begins after then feeding the feed-
stock enhancing until obtain the initial peak and then start to
reduce several high values generated as the fermentation process
is proceed. The major change is occurring the maximum value of
daily biogas production.

In basically the biogas begin to produced starting stage at min-
imum time for the lowest feeding concentration due to high sub-
strate make an entreaty, this get a maximum time for the
anaerobic fermentation maximum micro-organism to digest the
co-fermentation with cow dung and cattle dung at 1:3 and 1:4
ratio of the feeding value of 60 g/l should depends the acidification
of phenomena at the starting stage but get better to the position
later [14]. Also, carbon/Nitrogen ratio of the cattle dung is very
high so, in this case adding the NaOH solution is enhance the bio-
gas yield as well as improve acidity level in the digested slurry
[15]. The bio energy have that find by both volume of the gas
and CH4 content the total CH4 is measured by sum of daily
methane generation by timing.

The temperature is one of the important for gas generation, in
this case when the digester slurry temperature obtained at this
stage gas generation is very high; comparatively below 27 �C tem-
t to digestion period.



Fig. 4. Methane with respect to digestion period.

Fig. 3. Temperature with respect to digestion period.
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perature achieved very lower gas volume [16]. Fig. 3 shows the
temperature with respect to digestion period.

The amount of methane content measured every day of diges-
tion at 40 days. Fig. 4 effect methane with digestion periods. The
higher methane, content is high at the 33rd day of digestion 34%.
The microorganisms present in the digester so, methane produc-
tion is high. The amount of methane content is high in last week
of digestion, since microorganism’s presents in the digested slurry
at end of digestion its generated high amount, one of the causes of
higher methane generation.

The loading rate is an important parameter which affects the
methane yield [17]. It is an amount of feed stocks per unit volume
of digester. Co-digestion is a recent developed technique is used for
different treatment of dry and wet organic wastes.

The acid production pH is an important prime factor for biogas
generation. In this work optimum biogas and methane generation
in 7 to 7.2 at the time peak gas production since [18]. In this work
3

maximum is pH is obtained in 30th week of digestion at 7.2 is the
highest range Fig. 5 show the pH value of the digested slurry.
4. Conclusions

The experimental output showed that the biogas is efficiently
produced from co-fermentation of cattle dung with canteen waste
using anaerobic digestion process. After NaOH pretreated slurry
contributes to promoting the degradability of digested slurry as
well as enhanced the methane generation. Mainly the co-
fermentation of canteen and animal waste (cattle dung) one of
the great development to generate the efficient biogas due to the
synergistic effect. The cumulative gas obtained from the co-
fermentation is more compared to the single digestion. This tech-
nique could be an assuring feedstock for biomass as co-ferment



Fig. 5. pH with respect to digestion periods.
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with cattle dung using ananerobic digestion, obtained easily due to
very low monetary value of biomass.
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