BIOGAS PRODUCTION FROM CO-DIGESTION PALM OIL
MILL EFFLUENT (POME) WITH COW MANURE

NURUL HAZIMAH BINTI MANSOR

Final Year Report Submitted in
Partial Fulfillment of the Requirement for the
Degree of Bachelor of Science (Hons.) Biology

in the Faculty of Applied Sciences
Universiti Teknologi MARA

JULY 2017



This Final Year Project Report entitled “Biogas Production from Co-digestion of
Palm QOil Mill Effluent (POME) with Cow Manure” was submitted by Nurul
Hazimah binti Mansor, in partial fulfilment of the requirements for the Degree of
Bachelor of Science (Hons.) Biology, in the Faculty of Applied Sciences, and was
approved by

Noor Azrimi bin Umor
Supervisor
B. Sc. (Hons.) Biology
Faculty of Applied Sciences
Universiti Teknologi MARA
72000 Kuala Pilah, Negeri Sembilan

Dr. Nor’aishah binti Abu Shah
Head of Programme

Lili Syahani binti Rusli
Project Coordinator

B. Sc. (Hons.) Biology
Faculty of Applied Sciences
Universiti Teknologi MARA
72000 Kuala Pilah

Negeri Sembilan

Date :

B. Sc. (Hons.) Biology
Faculty of Applied Sciences
Universiti Teknologi MARA
72000 Kuala Pilah

Negeri Sembilan




TABLE OF CONTENTS

PAGE

ACKNOWLEDGEMENTS ii
TABLE OF CONTENTS iv
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
ABSTRACT iX
ABSTRAK X
CHAPTER 1: INTRODUCTION
1.1  Background of Study 1
1.2 Problem Statement 3
1.3  Significance of the Study 4
1.4  Objectives of the Study 4
CHAPTER 2:LITERATURE REVIEW
2.1  Oil Palm Industry in Malaysia 5

2.1.1 Palm Oil Processing 6

2.1.2 Characteristics of Palm Qil Mill Effluent 8
2.2 Biogas Production from Anaerobic Digestion 10

2.2.1 Cow Manure as a Carrier in Biogas Production 11

2.2.2 Production of Biogas from Co-digestion of POME with

Cow Manure 13

2.3 Anaerobic Microorganisms 14
2.3.1 Morpholgy of Bacillus species 15
CHAPTER 3:METHODOLOGY
3.1  Source of Sample 17
3.2  Materials 17

3.2.1 Raw Materials 17

3.2.2 Chemicals 18

3.2.3 Apparatus 18
3.3 Methods 18

3.3.1 Feedstocks Collection and Preparation 18
3.3.2 Anaerobic Digestion of Biogas and Experimental

Procedure 21

3.3.3 Growth Medium for ldentification of Bacteria 23
iv



3.34

3.3.6
3.3.7
33.8
3.4
3.5

Dilution of Sample and Isolation of Bacteria
3.3.5 Gram Staining

Endospore staining

pH

Total Solid and Moisture Content

Statistical Analysis

Summary of the study

CHAPTER 4: RESULTS AND DISCUSSION

4.1
4.2
4.3
4.4
4.5

4.6

Characteristics of Substrates

Biogas Production.

Moisture Content and Total Solid in Anaerobic Digestion
pH Profile

Bacterial Morphological Characterization

451 Digester A (POME with POME sludge)

4.5.2 Digester B (POME, POME sludge and Cow manure)
4.5.3 Digester C (POME and Cow manure)

Statistical Analysis

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS
CITED REFERENCES

APPENDICES

CURRICULUM VITAE

23
24
26
27
27
28
29

30
31
35
37
39
39
41
43
46

47
48
53
64



ABSTRACT

BIOGAS PRODUCTION FROM CO-DIGESTION PALM OIL MILL
EFFLUENT WITH COW MANURE

Palm oil industry by product such as palm oil mil effluent (POME) can produce biogas
as source of renewable energy. The study aim was to analyze the biogas potential from
co-digestion of palm oil mill effluent (POME) with cow manure. Three batches
anaerobic digesters used for digestion with different mixing ratio. Digester A (90%
POME + 10% POME sludge), Digester B(60% POME + 30% Cow manure +10%
POME sludge) and Digester C (70% POME + 30% Cow manure).Cumulative biogas
production from each anaerobic digester ; 38.84cm3, 52.56cm3 and 66.60cm?3
respectively. Maximum cumulative biogas yield in the Digester C (70%POME + 30%
Cow manure) due to high water content and low total solid. Water content influence
anaerobic digestion because water will help microorganisms dissolve nutrient. Besides,
Digester C shown near to optimum pH for anaerobic digestion at pH 6.98. These result
suggested that by utilizing POME co-digested with cow manure has the potential to
enhance biogas production.
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