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- The cost of the present waste management in Nigeria is so expensive
and ineffective. A search jfor is a simple engineering technology has
evolved a less complex biotechnology aiming at transforming the so-
calledwaste into useful resources. The adoption of biogas technology
- for the bioconversion of mumicipal organic waste will gear-up demand
Jor municipal waste and transformed waste into resources. The
simplicity, economic reliability and low cost of maintenance, make .
biogas technology a need now in the country. The adoption of biogas

 technology would make waste management venture lucrative for both
8overnment and private entrepreneurs.

INTRODUCTION : _
Inrecent years, many factors such as decreasing availability of land
near population centres for land fills, rising cost of sewage disposal methods,
escalation of the costs of convenient energy like fuel, gas and electricity,
concemn for conservation of exhaustible natural resources and the need -
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1 isieas d narural resources.
:.o 2as Lmethage) and spemt slurry (manure). In Nepal, China, and India
_urjai L:nd agricultural waste are fed into the digester. In urban areas
»: A;L:' . :z rr;tmfils ax:e not easily and uniformly available, Organic waste
s Deugel 10gas technology can be selectively adopted base on th
~odrCe and availability of resources. :
;iif?iﬂs,m Nigeria, generate daily a lot of organic waste, which makes
“l:u:cilinng;althy and. whosc? disposal is a major problem. Ever since
- 3a 1 ‘.g} came imo exastence, no effort has been made to employ
vl fa%mp e r;;nriology for effective use in the area of waste dis osal/
: .—a:id.%?mtjiﬂ[ in Nigeria. Lack of proper planning is the major problfms of
t:,r;r;}.o :y af:j; ma.fxa gement in N'lgeda., thus the adoption of biogas
£zhiopiaw e creétg demand f_'or organic waste. In countries like Nepal
A.uﬁraiiz;, Kor‘eaaﬁ Un}}f:i’ SBtar?:;]UChU;S, Momcco’ w1 et
zcciu:.r:_)hlo gy_is beginning to enj oy'r;onrgderflbII:3gsc:l.J(E)rgoarrtI , kysinbiges
sl e n Ngerts The sty o et g ey
p :nt 's not the problem but how to see wast::yag f;:v::arriae;?sa;[;rfgobmg?s
u::azbm: sumplicity, economic reliability and low cost of mah]teggnnzec
;n o r1:?::;re?h;ology a need ed’technology for self-reliance economy.
oY piesenb urban waste management problems, cost of livin
- 5‘r.r.?d;ctabl.<e source of energy supply, high cost of wa’ste manageme gt
?m:lj.-amcreasmg cost and quality of fertilizer and unemploymentgsho&]é
~f218€ Our concept to transform all problems to challenges
) -l‘n th.xs paper ihe wider adoption of biogas technology as asource of
h.t.x;‘)m' '3‘rts‘xon ?r modegradab[e organic waste into fertilizer and methane
£ _<_:r Scu-fehapce economy is advocated. The methodology of doi
tusisone of the issues discussed in this paperand the ricvablity
s reghlizhied eremE sy
L

/ forenvironmemal protection have ushered in the philosophy of regarding

¢ Usc Ot Diogas technology in India so far, has been for generation of
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'E-li—c_lgas technology . B .
| Anaerobic digestion s the controlled production of biogas (mainty

" methane) through the action of various bacteria in the absence of oxygen.

One of the world’s first large- scale anaerobic digesters was com@ed
in a Birmingham sewage worksin 1911, but digesters have becn_desgned
d animal sturry, but also with dilute

to cope not only with sewage an _ .
ik ) ds crop wastes. The anaerobic producnoré (()J)f
1980).

methane from waste material proceeds inthree stages (Stafford etal 198U
(1) In the first insoluble organic compounds are convef‘ced. (.\na
hydrolyzing bacteria) to more soluble products such as protemns, lipids,

carbohydrates, and alcohol’s.
(2) The second stage converts thes ‘

(via acidogenic bacteria)as su_ch as propio el
(3) Thethird stage (methane forming phase) t.he ﬁmy a.cnds and alcoho!

are converted to methane and carbon dioxide (via methanogenic

bacteria).

dissolved or high — soli

e soluble organic to organic acids
nic acid acetic acid.

NT FOR THE BIOGAS PLANT

: g . s
i dable organic waste: The biodegradable organic waste const
o by om vegetables, fruits, cotton materials

£ cellulosic materials obtained fr }
:nd paper, This waste must be carefully separated from tf}e notm—degradav?:;
materials and must be free from contaminants that may inhibit the gro
of methanogenic bacteria. 3
Digester: Usually the anaero
called digester. The digester can
Theinstallation of the digester sh
raw materials. Digester retention time for I
days while that of the thermophilic process 1S
4  requiresneutralto alkaline pH (6.5-7.4). . - o
Water: There must be a regular supply of water by the provisionofborenoie
water some distance from the location of the digester.

REQUIREME.

bic digestion is conducted ina closed vessel

be built into the ground using bumt bricks.

ould bein a close vicinity to thesource of
for mesophilic process isabout 40
about 20 days. Most digestet
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ToE WORKING OF BIOGAS PLANT
gretreatinent Process: This process prepares municipal solid waste for
casier anaerobic digestion. Itis designed to remove contaminants, metals,

Zass, and oter non-biodegradable waste, Tt assures the quality of substrate i e ]
1 v Y thermophilic (50 - 65°C) or psycrophilic (<20°C) types can also be used
v 37

:ni the bogas plant. The process may involve chemical, physical, thermal
cnd mechanical methods. Though, the pretreatment process requires
sudinional cost or energy input, but necessary for faster operation of the
systeni i

Anaerobic Digestion and Bioconversion process: Anaerobic digestion
or cellubosic waste material is a biotechnological process with methane-
nch gas (biozas) and a spent slurry (organic fertilizer) as end products.
Duning the hydrolysis phase, enzymatic breakdown of complex organic
material inio simpler molecules taken place. The acid forming phase involves
he coinversion of the organic material into fatty acids like propionic acids
by bactenial action. In the methane-forming phase, the fatty acids and

acohols are converted into methane by methanogenic (methane forming) ™~ "

bacteria

"Tte anaerobic biodegradation process is affected by many factors.
Ihese arethe carbon: nitrogen (C:N) ratio, temperature, pH, digester
Jesign, type and operation and toxicity. Generally, a C:N ratio of45:1 or
more appropriately 30:1 will favour gas production; a pH in the range of
7.0 10 7.2 is considered appropriate for the biodegradation process
\Tchobanoglous et al, 1993), although a range of 6.1 to 7.6 is allowed.
The higher the nitrogen content, the greater the ammonia concentration
<nd its aczeodant inhibition: If the nitrogen contertt is too small, the bacterial
will be unzble 10 produce the enzymes, which are needed to utilize the
caroon. Ashortfall in the carbon may be corrected by the additional of
orgame waste to the feedstock. The process can be undertaken at (below
20°C) meesophilic (around 35°C) and thermophilic (around 54°C).

Methane gas can be produced at mesophilic and thermophilic
wemperaures. The mesophilic temperature range tallies with the average -
zmbient temperature range in Nigeria. Consequently, biogas can be
produced here without the need for heating. Biogas production at
thermopshilic temperature requires heating and thus increases the cost of

. .faster.

~

( ' 1235 |
R A O.Odejimi &[. R. ' ungJEnv. Anal. 10 (2004) pp 1219-1238

producton. However, gas production at the thermophilic temperatureis,

Optimal temperature depends upon the type of bacyzgicl;)sggé
Most-;;-peﬁence is available with mesophilic bacteria (20 -

Psycrophilic digestion appears to be slowed by .low t<.3mper_;§1r;sé
Obviously the mesophilic process can be conducted in ambient while

thermophilic process requires heating of the digester, whichis paid off to

some extent by enhancing rate-of gas yield. Thisisa biological engineenng
structure in which anaerobic condmon_ is ensur '
Energy conversion efficiencies in excess of 60% have been

| rted using animal shury, even in systems, dzsig.ned for._q'mpﬁci‘ty (Par?::
| XPaﬁkh 1977, NAS, 1977). Solid waste digest with much grea

ifficulty, ienciesi %> may be achieved (Anderson,
difh ,butéfiicu:ncx%mtherarxge.40-60o : .
1972). Biogas from anaerobic digestion contams 60-90% methane, which

" canbe used as fuel, and spent slurry (fertilizer) Fig. 1: "~

Precautions: Toxicity in the form of ammonia-nitrogen concentr:ln?‘? in
excess of 3,000m/1 and the presence of heavy metals suc'h as cala tl;;(;
sodium, etc. is countered productive. The presence of: antibiotics in
organic waste similarly affects the quantity and rate of biogas pro@ct:o;ni
Mita}?lane forming bacteria are very sensitive to mbsrr?;t]fi compocs;:gr; g%
i should not ex
d temperature. The concemtration of dry matter _
;J)J!weigil:te:herest being water and C:Nratio s_hmfld be about 30.}. uw‘m
and Callaghan (1983) sﬁggested adequate nutrients for ba;teenal_ gtro iy
' st be maintain
itrogen phosphorus, sulphur and trace elements) mu
ga(;)gomg parlt)s of nitrogen and 1 part of phosphorus should match each

150 parts of carbon. (C:N:P ratio 150:8:1).

MUNICIPAL WASTE ARE NOT WASTE . _

([:Jllz'l;an waste disposal was probably mankind’s first gnwznnr:‘;:g;
problems; its management is an indicator of efﬁcxent.mbamzayon. oud
waste management system has two aspects coll.ecn on and viz. storag
or near the point of generation, gathering and disposal of waste.
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In Nigeria, a huge lots of degradable organic waste are generated
<2uy romthe township markets and homes, polhuting the air with obnoxious
weour, hiarbouning and becoming a breeding spot for diseases, blocking ™+

water channels, inviting flies and vultures, making a mess ofa beautifully
*t-up community. Of recent, most of the municipal wastes are contracted
- Outto prvate individuals with little or no knowledge of waste management
system. Asaresult, huge amount is invested in the programme but hardly
any etfective result is achieved. Not until trained private individual is admitted
into this business, the problems of refuse disposal cannot be overcome.
Municipal wastes are of two types the degradable organic waste and
ron-degradzble waste. The degradable organic waste comprise of toilet
and urinary waste, cellulose waste (paper, vegetable, fruits) and animal
waste. The non-degradable waste includes broken glasses, metals, and
cubber materials. Looking at the nature of waste generated ina community

ertort should be geared toward desi gning appropriate waste management
programme.

In Germany the Federal Government’s Waste Management -

Programme instituted in the 1965 had three objectives.
(1) Reductioninquantities and avoidance of waste products.
(2) Increased utilization of waste and
(3) Environmentally sound disposal of waste products.

In Germany about 1.4 million tonnes scrapped cars are used as
s<rap meetals. More than 70% tyres are also recycled. In United States of
Amenica re-utilization of tyres is done by the cryogenic method. The amount
ot recycled glass was more than double since 1975, when the figure was
200,000 tonnes to 490,000 tones in 1980.

‘The degradable wasteis one of the most valuable natural resources,
and produced in large quantity within the homes and market in Nigeria. It
gulps more than five billion naira annually, to clear these organic wastes
trom the capital cides. Despite the huge amount expended on waste disposal
the impactis not felt.

"Theintroduction of biogas technology will not only purifies and
¢ e the surrounding but also provide job opportunity for able youths

——

«»‘r&
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ia;i great demand for organic waste. Not until a demand was crmi: tfz: .
crude oil, no oil exploitation_ Likewise, not until a demand is crsim i
municipal waste there cannot be a proper waste management system. 1]

only economic option for now is through biogas technology.

onomic Prospect of Biogas Technology .
e Ec‘l‘here isa grmfeconomic prospect for t.he use ofbiogas t?lchszl:%
in tropical Africa, because the raw material is very much avai aare e
cheap. Presently, most of the fertilizer company in the c:untr[);on s
functional i.e. unable to meet the agricultural demand of the na I.n e
inorganic fertilizer s also fast becoming unsafe for s_everal reasr:;i.as the
United State of America, more than 75% ofthe Agr.lculrural P et
of organic fertlizer. To emspower the mil.lxon of you}h in mmoﬁ_em&
about the street, involving\ themselves in anti-social and e thé
this simple biological engineering could be the only way t}c; i;; a
human potentials and economic resources of'the yo'uths. Sa}' 0 oo m]
big demand is created for municipal waste and ecologglly afe, bi gxem
and soil friendly fertilizer will be injected onﬁ-xeﬁdd and the m?e;:%sgstand
The future leaders (youth) can through this process earn their il magn =
contributes to the ecomomy of the country._.'ntne cost of.‘ §ett:mg-upam ‘)[l'h !
this biogas plant will not come closer to buildinga ﬁ_zrtlh:lzer comp m:g e
biogas plants can be fabricated locally and will notinvolve u_npoamd By
e ol couy Bogm eecon e 1o e
-eliminate or reduce the occupational risk wi '
es;ste:m It is unlikely ghat the accident wi!l be greater than in thteé :_:izlasl ;ni
Uranium mining industries (EL-Hinnan 1.98 1). Theraw ma Frs
could pose probleas are abundantly avax.lable. The spare Qatenance -
equipment and the machines will notbe 2 hmdr.ance to the ma.lﬁ ance
the equipment. It is possible the company run into problem we tt:;nk coss
of methane gas is produced by the diges_ter‘ plant in the stor'"a‘vga ” Er.lergy
individual may give out excess gas to mfiependent Rzne o
Generation (REG) who can lay gas pipeline on demand to
nearby residentiali houses.

)
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CONCLUSION

Biogas technology is awaiting its full exploitation in tropical African
commurgties in the area of waste management and energy generation. The
simplicity, economic reliability and low cost of maintenance make biogas
technology a need now in the country. The adoption of biogas technology
would make waste management venture Jucrative for both government
and private entrepreneurs.
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