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Abstract

An anaerobic digestion unit (5 liter capacity) was constructed in
the laboratory in order to study biogas production for six samples of cow
manure and five samples of chicken manure by batch culture system at
temperatures of 50°C and 30°C at 110 days duration period.

Chemical and bacteriological analysis was carried out for each
sample. Results for cow manure showed that the average moisture
percentage was 78.2% , 21.8% total solid material (TS), 72.7% volatile
solids (VS), 39.7%organic carbon, 2.2% total nitrogen, (1.84% organic
nitrogen and 0.36% ammonium nitrogen), phosphorus 1.75%,and
potassium 1.7%. The ratio of C:N was shown to be 19.2 :1. Salmonella
was present in 50% of samples.

Chicken manure, on the other hand showed the following results:
average moisture percentage was 79.6%, total solid material 20.4%,
volatile solids 55.2%, organic carbon 30.7 %, total nitrogen 3.9% (3.1%
organic nitrogen, and 0.94 % ammonium nitrogen). The percentage of
phosphorus and potassium was 1.98% and 2.3% respectively. The C:N
ratio for chicken manure was found to be 7.8:1,and finally, Salmonella
was isolated from 60% of samples.

High biogas production in anaerobic digesters was shown in two
cow manure samples at 50°C, as it gave 309.5 and 373.0 liter/ kg (VS),
while production was 185.3 and 246.7 litter/ kg (VS) at 30°C. Biogas
yield of the remaining four samples were 329.4, 421.6, 357.2,and 302.4
liter/ kg (VS). Blue flame burning was detected on the day (9-11) and
(12-14) at 50°C and 30°C respectively. Gas chromatography analysis
show that biogas contained 75% methane at 50°C and 68% at 30°C in
stable stages of digesters, however this percentage increased to about
90% in the final stages of digestion in all digesters.

Results also revealed higher biogas production in two chicken
manure samples at 50°C namely,442.0 and 374.9 liter/ kg (VS), while the
amount of production at 30°C were 335.3 and 308.8. Biogas yield for the
remaining three sample at 50°C was found to be 438.9, 340.3, and 431.5
liter/ kg (VS). Blue flame was evident at the day (6-8) and (9-10) of
operation at 50°C and 30°C respectively. The percentage of methane at



the stable stage was found to be 64% and 60% at 50°C and 30°C
respectively.

Biogas production was decreased when one of the digesters was
subjected to light. Biogas was collected in evacuated cylinders and was
used to produce electricity in a modified electricity generator.

High performance Liquid Chromatography was used to determine
the presence of volatile fatty acids in cow and chicken manure in the
anaerobic digesters. Results clearly showed high percentage of propionic
acid at 50°C, while high percentage of acetic acid was evident at 30°C in
cow manure samples. As for chicken manure, high percentage of butyric
acid was detected at 50°C and 30°C.

Chemical analysis of the anaerobic digestion waste products of
cow manure at 50°C and 30°C, showed total nitrogen was estimated to be
1.3% and 1.45% (0.55%, 0.9% organic nitrogen, and 0.75%, 0.55%
ammonium nitrogen), 1.65%, 1.45% phosphorus, and potassium 1.7%,
1.7% respectively. The average percentage of anaerobic digestion process
of the other cow digestate was shown to be 2.08% total nitrogen, (1.13%
organic nitrogen and 0.95% ammonium nitrogen ), 1.7% phosphorus and
finally 1.88% potassium at 50°C. All samples were free of Salmonella.

As for chicken manure anaerobic digestion waste products,
analysis showed that the average percentage was as follows : 2.9% , 3%
total nitrogen (1.05%,1.55% organic nitrogen, and 1.85%, 1.45%
ammonium nitrogen), 1.65%,1.5% phosphorus, and 2.05%, 2.1%
potassium at 50°C and 30°C respectively. On the other hand, the values
for the rest of chicken manure anaerobic digestion waste products at 50°C
were: 3.7% total nitrogen (1.7% organic nitrogen and 1.97% ammonium
nitrogen), 1.73 phosphorus, 1.83% potassium. All samples were free of
Salmonella.

A new method was presented in this study for the isolation of
methanogenic Achaea by using tissue culture flasks, consequently many
species were isolated from digesters of cow manure operated at 50°C
including  Methanobacterium  formicicum, M.  bryantii, and
Methanosarcina spp. in  100% of samples. Observation of
Methanothermobacter by using fluorescent microscope confirmed the



presence of this genus in 100% of samples. Also M. formicicum,
M. bryantii, Methanobrevibacter ruminantium, Mbr. smithii and
Methanosarcina spp. were isolated from digesters at 30°C from 100% of
samples. Methanosaeta was observed in one of the digester using
fluorescent microscope.

Methanobacterium spp. was isolated from 100% chicken manure
digesters and Methanosarcina spp. was present in 40% of chicken manure
digesters operated at 50°C. Methanobacterium  spp. and
Methanobrevibacter spp. were isolated from 100% chicken manure
digesters, while Mbr. arboriphilus and Methanosarcina spp. were present
in 50% of chicken manure digesters operated at 30°C. Finally unique
cocci of the genus Methanogonium were observed in all samples using
fluorescent microscope.

The coenzyme Fiy was extracted from broth cultures of
methanogenic archaca , which showed an absorbance peak at the
wavelength 420 nm.

The present study concludes that variation in methanogenic
archaea population was evident throughout the digesters depending on the
substrate, acetate concentration, and temperature.



