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Abstract— The result of this research is to determine the
ratio of the combination (co-digestion) of Press Mud and
Bagasse to the volume of biogas production, and for the
bagasse as a single substrate. Samples were tested and
used without any pre-treatment. Biogas production volume
and the effect of co-digestion on biogas production are
discussed further in the paper. The results showed that the
digester with 9% total solids when fed considering only
bagasse as a single feedstock gave good amount of biogas
compared to 6% or 12% total solid. The study also
investigates the different factors which affected the biogas
generation from sugar industry waste bagasse. In this
paper, sugarcane bagasse was used as a feedstock for
biogas generation in an anaerobic type lab scale digester
similarly a co digestion of bagasse and press mud was also
observed. Inoculum from cow dung was used in the above
experiments. The anaerobic digestion as well as the co
digestion was carried out in batch mode with mesophilic
temperature of 35°C and 50 days of hydraulic retention
time. The cumulative gas production achieved for both
(only bagasse digestion and co-digestion of press mud and
bagasse) is explained further in this paper. Temperature,
pH, biogas flow etc was measured using respective meters.
Bagasse is one of the suitable wastes for biogas generation
through anaerobic digestion. And without any doubt
bagasse and press mud can also be used together in co
digestion process to see enhanced gas generation and
organic manure generation from the experiments.
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. INTRODUCTION

The production of biogas from renewable energy sources has
become essential due to the increasing demand for energy and
the need for reduction in greenhouse gas emissions. This
research focuses on biogas extraction from bagasse separately
and co digestion of bagasse and press mud. In various nations
including India, bagasse from sugarcane accounts for the
largest proportion of industrial waste. It can be used for
biofuel production. Sugarcane bagasse is a lignocellulosic
residue. Bagasse is used as fuel in boilers to produce low
pressure steam. However, there is still surplus bagasse that can
lead environmental and storage issues.

Various types of fuels may be produced through thermo-
chemical or bio-chemical processes from the lignocellulosic
wastes. Anaerobic digestion processes many kinds of wastes
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and produces biogas. It, primarily consisting of methane and
carbon dioxide, is considered as a clean and renewable energy
source. Anaerobic digestion is regarded as one of the most
effective process because it allows for power generation and
has environmental advantages. Anaerobic digestion is a bio-
chemical process for the treatment of organic substrates such
as sewage and industrial effluents, animal manures and solid
substrates (energy crops, agricultural residues, food wastes,
etc.). It involves the series of biological process in which
microorganism breaks down complex organic matter leading
to an energy-rich biogas which can be used as renewable
energy to replace fossil energy sources. After pre-treatment of
the substrate, the bio-digestion would increase and enhance
the biogas production. Various pre-treatment techniques,
including biological, chemical or physical procedures or their
combinations, have been researched based upon the
lignocellulosic feedstock. Degradation compounds like formic
acid, acetic acid, levulin, furan derivatives, etc. are frequently
used in pre-treatment. They are normally organic acids. Heat,
dilute acid, dilute alkaline and oxidative treatments are also
researched. The Kinetic determination of the biogas generation
provides important statistics on the biodegradability of the
pre-treated substrates. It also determines whether hydrolysis is
a limiting stage. Thus, the objective of this study is to assess
the impact of certain process parameters on the production of
biogas from sugar cane bagasse as a separate experiment and
co digestion of sugar cane bagasse and press mud the other.

II.  EXPERIMENT

The characterization of the bagasse was carried out by
performing proximate as well as ultimate analysis.
Determination of chemical oxygen demand, calorific value of
the bagasse was also performed in the biomass to check its
potentiality for biogas production. Since literature on biogas
production from most of the samples collected for bagasse are
hardly found, biogas production from fresh cow manure was
also examined to compare the results with that of the bagasse
and press mud. The characterization of the substrates included
the determination of the following below mentioned
parameters.

Moisture content
Volatile Matter content
Ash content

Total Solid content
Fixed carbon

Lignin
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Cellulose

Hemicellulose

Elemental analysis

0. Chemical Oxygen Demand
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Table -1

Parameter S-1 S-2 S-3 S-4 S-5 S-6

Moisture C 13 12 13 115 | 115 12

VolatileM% | 85 | 845 | 84 83 | 855 | 843

Ash C % 2 1.9 2.1 2 1.9 2

Total SolidC | 87 88 87 88.5 | 885 | 88

Fixed Carbon 12 | 115 | 113 | 11 11 | 115

While feeding to the digester different samples were fed
between 10 — 11% Total solid content entering the digester
and this was adjusted with the help of fresh water. Bagasse
was fed to the lab scale digester with slight reduction in the
particle size manually. 50 days retention time was calculated,
and biogas generation was observed on daily basis until the
biogas production started reducing significantly. The daily
volume of biogas produced during the entire experiment was
measured using water displacement system under ambient
conditions. Brine solution was used in the water displacement
method to avid absorption of CO, by water during the biogas
measurement. It is prepared by adding NaCl to water until a
supersaturated solution s formed. A few drops of concentrated
H.SO, are added to the solution to make the brine solution
acidic. The solution bottle containing brine solution is fitted to
the reactor through connecting pipe. When biogas production
started in the digester it is transferred to the solution bottle
containing acidified brine solution through the connecting tube
and applies pressure into the solution. As a result, the solution
comes out through the outlet opening and gets poured into the
measuring beaker. The amount of solution in the beaker
indicates the amount of biogas production.

Effect of Total Solids on Biogas production from untreated
bagasse along with cow manure was observed for 50 days
HRT and noted down in the table:

Table-4
Total Solids Biogas production
TS 12% 620 ml
TS 9% 710 ml
TS 6% 540 ml

C %
Cellulose % 40 38 42 40 42 40
Hem"f,j)””'ose 322 | 34 | 31| 30 | 32| 32
LigninC% | 18 | 16 | 18 | 16 | 18 | 18
Calorific Val
MYk 18 | 17 | 18 | 18 | 17 | 18
C.0.D. (mg/l) | 3425 | 3605 | 3160 | 3320 | 2890 | 3680
Table -2
Ultimate Analysis
UA S-1 S-2 S-3 S-4 S-5 S-6
Caggf’“ 50.45 | 4950 | 50.10 | 48.80 | 49.9 | 48550
N'“;de“ 0.81 | 0.80 | 0.83 | 0.85 | 0.88 | 0.79
Onge” 49.44 | 4836 | 46.75 | 47.50 | 49.63 | 49.73
Table -3

C:N ratio of Bagasse before and after mixing with Cow
Manure in the ratio 1:3

After understanding the behavior of Bagasse in the digester a
separate experiment with co-digestion of Bagasse with press
mud was carried out. Digester was added with bagasse, press
mud and cow manure.

s-1 S-2 s-3 S-4 S5 S-6
Ca&’o" 5045 | 4950 | 50.10 | 48.80 | 49.9 | 48.50
Nitroge | g1 | 080 | 083 | 085 | 088 | 079
n %
CN 62.28: | 61.87: | 60.36: | 57.41: | 56.70: | 61.39:
: 1 1 1 1 1 1
C:N
(Bagass | 28.4:1 | 27.8:1 | 27.4:11 | 26.6:1 | 26.5:1 | 27.6:1
e + Cow — — — — — —
manure) | 30.1:1 | 30.1:1 | 30.1:1 | 30.12:1 | 30.1:1 | 30.1:1
-1:3

Table -5
Sr.No. Parameters Press mud
1 Moisture Content 10%
2 Total Solids 90%
3 Total Minerals 16%
4 Organic Carbon 47%
5 Organic Matter 81%
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6 C:N 17.7
7 Crude Fibre 22%
8 Bulk Density 0.28 kg/m3
9 Lignin 19%
10 Hemicellulose 15%
11 Cellulose 27%

Table no 6 shows the biogas production from bagasse and
pressmud mixed together and similarly 6 experiments were
carried out like it was done earlier only for bagasse.

Table -6

No Details S-2 S-3

Bagasse
(Gas
Production
(L/gm of
TVS)

0.170 | 0.180 | 0.185 | 0.178 | 0.200 | 0.175

% of

0,
Methane 49%

51% | 50% | 49% | 52% | 49%

Pressmud
and
Bagasse
Gas
Production
(L/gm of
TVS)

0.450 | 0.480 | 0.490 | 0.455 | 0.500 | 0.400

% of

0,
Methane 8%

76% | 75% | 77% | 76% | 70%

Il.  BIO-METHANATION POTENTIAL AND

CONCLUSION

In the analysis of Bagasse and Press mud it was found that the
characterization was carried out by performing proximate
analysis, ultimate analysis, determining the chemical oxygen
demand, calorific value and by estimating the fibre
composition of the substrates. It is observed from the results
that bagasse having lignocellulosic percentage has a very high
amount of volatile matter content, carbon content and higher
calorific value which makes it a potential source of renewable
energy. As a result, the fermentation of this substrate takes
longer period as compared to press mud. To avoid the delay in
hydrolysis process of fermentation, pre-treatment of bagasse is
recommended. Pre-treatment generally breaks the lignin part
present in bagasse beforehand thus exposing the cellulose part
of it which makes it easier for the bacteria to decompose the
bagasse effectively this avoiding delay in hydrolysis process.

Bio-methanation Potential of sugarcane bagasse mixed with
cow dung was carried out in the first experiment considering 6
different samples from 6 different locations and at 3 different
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feed, total solids and the results were presented in the Table -
4 It was found that the biogas production at 9% total solid feed
were found to be the highest which was 710 ml compared to
the other two feedstock percentages. Further considering the
same feedstock total solid content further 6 different
experiments were carried out for understanding the biogas
production (litre per gm of total volatile solids) and it was
found that on an average 0.181 L/gm of TVS can be obtained.
Similarly, the biogas production from the mixture of press
mud along with bagasse and cow manure was carried out for 6
different samples and the average gas production was
observed to be 0.462 L/gm of TVS. These details were
observed when the feedstock total solid percentage was 90%
with almost 10% moisture levels, further any change in the
feedstock total solid content will vary the gas production
accordingly. On an average if one assumes a mixture of
bagasse with 90% total solids and press mud with 90% total
solids then the gas production will be approximately 345 m?®
per ton of this mixture. Similarly if one assumes a mixture of
bagasse with 90% total solids and press mud with 25% total
solids on fresh basis then the gas production will be
approximately 178 m® per ton of this mixture.
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