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ABSTRACT

The aim of this study was to evaluate the influence of retention time on the production of biogas
from a blend of cow dung and water hyacinth. The study was designed to include three production
trials. These were the Cow dung Production Trial (CPT), Water Hyacinth Production Trial (WPT)
and Cow dung-Water hyacinth Production Trial (CWPT). For the CPT, 0.5 kg of cow dung was
dissolved in 7 litres of water to form slurry which was sieved before being introduced into the
digester alone, while for the WPT, chopped water hyacinth was introduced into the digester alone
and for the CWPT, cow dung slurry alongside chopped water hyacinth was introduced into the
digester. The three production trials were performed at the temperature of 35°C and pH of 6.8 and
lasted for 40 days in ranges of 0-10, 11-20, 21-30 and 31-40. Results obtained from the study
showed a uniform trend in the production of biogas for the three different production trials. Highest
level of biogas production was recorded at day 11-21 thus, CPT (53.7 ml), WPT (35.67 ml) and
CWBPT (89.37 ml). This was followed the values recorded on day 31-40 as follows; CPT (38.1 ml),
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of production.

WPT (22.1 ml) and CWBPT (60.02 ml). However, this was elevated compared to the values
obtained for day 0-10. In conclusion, this study has established that biogas production from cow
dung, water hyacinth as well as their combination is most efficiently achieved between 11"-21% day

Keywords: Biogas; cow dung; water hyacinth; digester; production.

1. INTRODUCTION

The indispensability of electricity is justified by
the staggering economy that characterises
Nigeria and other developing countries with
unstable electric power supply. Electricity is a
multitalented energy currency’ that underpins a
wide range of products and services that improve
the quality of life, increase workers productivity
and encourage entrepreneurial activity. This
makes electricity consumption to be positively
and highly correlated with real per capita GDP

[1]. Thus, access to modern energy has
undoubtedly been identified as a strategic
pathway  towards achieving sustainable

economic development [2]. This is evident by its
stimulatory effects on other sectors of a nation’s
economy such as health, education, agriculture,
commerce and transportation etc and as a
consequence, culminates to a robust standard of
living of the citizens [3]. Nigeria, despite being
the largest economy in the sub-Saharan Africa is
known with obvious limitations in the power
sector as its potential to generate 12,522
megawatts (MW) of electricity has been
relegated to just about 4,000 MW rationed
among the ever increasing population of the
country [4]. Although several strategic efforts
have been made by the Federal government to
stabilize power supply in Nigeria, the pertinence
of the failure of these efforts cannot be denied.
Thus, the economic prosperity of the country is
left at the mercy of alternative sources of
electricity.

Fossil fuel is a renowned source of energy for the
ever increasing world population. It consists of
oil, coal and natural gases. Fossil fuels contribute
about 85% the global energy consumption with
Nigeria being its largest consumer [5]. It is the
major source of carbon emission globally
especially in Nigeria where climate changes and
its attendant consequences is conspicuously
noticed in the ecosystem [5]. Achieving solutions
to possible shortage in fossil fuel and
environmental problems that have bedeviled the
world require a long-term potential action for
sustainable development. In view of this,
renewable energy resources appear to be one of
the most efficient and effective solutions to this

problem [6]. Biogas is a colourless, flammable
gas which is produced via anaerobic digestion of
animal, plant, human, industrial and municipal
wastes among others and constitutes of methane
(50-70%), Co, (20-40%) and traces of other
gases such as nitrogen, hydrogen, ammonia,
hydrogen sulphide and water vapour Maishanu
[7]. Its production is purely a microbial process
and as such depends entirely on microbial
activities which are driven by time and phases of
microbial growth.

Water hyacinth (Eichhornia crassipes), a
monocotyledonous fresh water aquatic plant and
a member of the family of pontederiaceae was
developed throughout the world in the late 19"
and 20" century [8]. This important plant has
been used extensively in the treatment of
wastewater as well as in the remediation of
heavy metal and dye. In addition, it has been
employed in the production of bioethanol and
biogas owing to its exuberance and high carbon
nitrogen ratio of 15 [9]. Cow dung as the name
implies is feces of cattle. It is rich in native
microbial flora that aid in rapid biogas production.
It has been scientifically established that cow
dung is a proficient starter for poor producing
feed stock and thus has been the basis for
numerous cow dung driven blends [10].

Although research findings have indicated that
the synergistic interaction of water hyacinth and
cow dung in a co-digestion process as an
optimization effort towards biogas production is
promising, the need for enhanced biogas
production remains imperative in rational efforts
to address excessive dependence on the fossil
fuel and its attendant consequences. Thus, this
work seeks to determine the influence of
retention time on the proficiency of cow dung-
water hyacinth blend in biogas production.

2. MATERIALS AND METHODS

2.1 Collection of Water Hyacinth and Cow
Dung

Water hyacinth and cow dung were collected
from the Amassoma Water Front and Amassoma
Slaughter respectively in Southern ljaw Local
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Government Area of Bayelsa State, Nigeria
(4°58'13" North, 6°6'35" East). The materials
were transported to the Chemical Kinetics
Laboratory, Niger Delta University Wilberforce
Island, where their weights were determined.

2.2 Slurry Formation

To form slurry, 7 litres of water was mixed with
0.5 kg of cow dung. The slurry was subsequently
sieved and introduced into a 25 litres capacity
digester through the hopper with the aid of the
inlet pipe. Similarly, water hyacinth was chopped
and introduced along side. The opening of the
digester was shut and the time at which it was
fed was noted at a temperature of 35°C and pH
of 6.8.

Measurement of

2.3 Production and

Biogas

Biogas produced in the digester was transported
to the measuring section of the gas plant via the
gas pipe and valve. Water displacement method
was employed to collect generated gas. This set-
up was constituted of two pots of varying quality,
size and weight. Two pipes emanating separately
from the digester and manometer were inserted
to the bottom of the larger pot. The smaller pot
was placed over the two pipes inside the larger
pot upside down. Water was added into the
larger pot until it got to the top of the pipe. As the
level of water gets to the bottom of the smaller
pot, the air inside the smaller pot was expelled
through the pipe with which the manometer was

connected. Prior to gas production, the volumes
of gas storage chamber and gas pipe lines were
occupied by air. The gas produced in the gas
chamber forces the air into the smaller pot of the
gas measuring arrangement and the pot is
uplifted. Initially the air is taken outside the pot
and after sometime biogas was collected and the
volume produced every 10 days was determined
using the formula V=pr2h where (r is the radius
of the cylindrical pot and h is the height of the pot
from the water surface).

3. RESULTS

The outcome of biogas production trials are
shown on Figs. 1-3.

4. DISCUSSION

Complex microbiological processes must be
invoked in order achieve efficient production of
biogas during which many species of microbes
must be active. A distortion in the cooperative
activities among these microbes reduces or halts
biogas production [10] Biogas a colourless and
combustible gas produced by the biological
decomposition of organic biomass such as cow
dung, green waste and agricultural residue such
as cassava, sugar cane etc is a mixture of
different gases, mainly methane (CH4) among
others. Its high methane content makes it an
attractive source of energy Umeghalu et al. [11].
Being a microbial process, its production is
significantly associated with phases of microbial
growth which in turn is driven by time.
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Fig. 1. Production of biogas from water cow dung alone

154



Osaribie et al.; SARJINP, 2(3): 152-156, 2019; Article no.SARJINP.52887

40 -
35.67
35 4
= 30 -
£
25 -
[0
o0
S 20 -
e}
S 15 |
()
€ 10 - 7.95 7.72
©
> 5 _ i i
O T T 1
0-10 days 11- 20 days 21-30 days 31-40 days
Retention time (days)
Fig. 2. Production of biogas from water hyacinth alone
1 -
00 89.37
90 -
. 80 -
E 4
< 0 60.02
gb 60 -
S 50 -
k] 40 -
e 55| 2375 20.82
=]
©° 20 A
>
10 _j 1
0 i T T T
0-10 days 11- 20 days 21-30 days 31-40 days
Retention Time (Days)

Fig. 3. Production of biogas from cow dung, water hyacinth blend

Figs. 1-3 show the production of biogas from cow
dung, water hyacinth as well as the combination
of cow dung and water hyacinth (blend)
respectively. A uniform trend of biogas
production was established for the three different
production trials within a 40 day trial period.
However, biogas production peaked mid-way trial
period ranging from day 11-20, this may be as a
result of increased number of cells that
characterize the exponential phase of microbial
growth during biogas production process. This is
evident by the fact that cells at the log or
exponential phase are mostly preferred for
industrial applications. This result is consistent
with the work of Ezekoye et al. [12] which had

established that biogas production from poultry
droppings and cassava peels peaked from the
first 5 days to 15 days. On the contrary, an
obvious declination was recorded with the trial
period ranging from 31-40 days. This may be
attributed to the accumulation of toxic metabolic
wastes generated from the participating
microorganisms as well as nutrient exhaustion
which culminates to cell death and consequently
a reduced synthesis of methane among other by-
products. This finding is consistent with the
finding of Ezekoye et al. [12] which had
established that the yield of biogas generated
from poultry droppings and cassava peels
declined after 30 days.
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5. CONCLUSION

Findings made from this work show that
elongated period of digestion is
counterproductive evident by the declination of
biogas production observed at the extreme of
retention time with the production periods studied
in this work. Therefore, efforts to produce biogas
from raw materials such as cow dung, water
hyacinth or their combination should not be
extended beyond the observed productive limit
S0 as to minimize wastage of resources in an
effort to maximize biogas production.
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