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Abstract 
ll~is paps"r.presanis the qverv;ew of the re sea^!? and 'developntent (RR'D) of the 
Pace-setter o'rganic fedilizer pknt. .The plant, js own~d,  funded and managed by the 
Oyo S$le C3bvernment through the Minkhy of EnvirOnm6nt. The plant is localed at , 

€he 8adija M & h t  ifl badan Mom Imal g o v ~ n l m ~ ~ d  area. The 10 londday ~ipi7city 
plank deti&m-d-. and c~hstmCEdd using locat& qurced. haterjals, ,was i17sfa11ed and ' 

ccrmn~j~sioned ~n ill18 year 1 998, *out 35.- 50 1 ondday d solid waste cbnsisting of 
Mark& Refuse [MR) and A balloir Waste (A W) &fineraled; withh llle mWv?t ere used . 
i s  r ~ w  mafed!Is fur the prodoction of orQanh 'fe~rli:~izer. Ti le plwr is senlib 

' 

me.chanbed as?.sortjng and turniilg are done l ~ z m i a l l j  wl~ile i/?c proci?ssing of the 
t:am@usl into finish pmdocts is dof~e  md~ai?icdl/y.  The processing plant consists of 
-7ix ixbifmnt units: * shreddhg, !mer  ling, pulwrizifig; mixinq, pellelisirlg and bagging 
Two grades d organic Xerli/irer.(A ,and B) are prgdu&d in fl7e plant Glade A is 
foi-timd gra* B Ts unfortifbd* BO{h.:grad#s aie pmdumd in eifher powder or pellet 
f o n .  The eslimled man:powr:~nd &laalnwfle@-y mquir:ernent of the plant dm a 

about 25 persons and 70kw &$p@cbL@iy: A 50 kg ba$ d grade j4' organic ferfi/izer . 
is sold fur about N700, while !he ernforiifl~d grade '0 * is sold !% r about A1600 pkr bag. 
Tl?e:plaflt has proven to be ~bmm:%r~:j~Ify vjahle in ,Wtns of ornpio)rment and hcome 
gen&-ation and equaily as sud@habie so!ulian ro' the-. pmblE?m of solrid w8ste 
marlagern%nt 

KG~W'D~GS: 0,rgatdc fertilircr, s ~ ~ i d  waste rr~anagarnen t, manufact wing, infrastructure 
development , machine design 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



' :, -PF~~+:QU;CTI~N 
\rl;aste m&qagsrnent, In must urban 
enieps in Nigeria, constitubs a major 

,+robfern, The astronomic rate at which 
~aske is b&ng generated exceeds the 
ate of storage, collmtion, 
.-anspartation, and disposal. The 
tlandling and starage ,of solid -waste at 
! ~ e  poitlt of generation is genefatly a 
- jrgblern as inadequate 'number of 
containers is provided I?]. Many. states 
'lave -also established ,boards or 
r:uniapal ., authofities ' to haqdle the 

'iirban and city waste problem ,with 
?nunnous amqunt of' money expended 
rnnually. vari~us  technologies, such as 

.rfrtuct inc~neratian, composting, and 
wastes recycling to produde energy 
laye ucen. adopted to handle wastes in 

~:f'fcrc:.n l pads of thedcountry, .Despite all 
i?leie ef foh,  no. significant improvement 
-la.; b3en made in effective control and 
q : yment of wastes in cities and 

. , !.., ,druan.areas throughout the country. 
rt Ni~eria, insumdent data on solid 

xh.'"+.t E benetation and the 
characterikaiion of the waste generated 
sionother major chatierlge faced by the 
Tcver timent.:'. Fed@ Ministry 'af 
kousing and EnCironment [2] reported 

prdblerns of solid waste 
,nanagement and environmental 
sanitation o'f fifteen cities- and urban 
-Ireas in the country. The cities and 
~rban areas surveyed in the- study are: 
la go^, I badan, Kaduna, Part Harcaurl, 
4b3, Onitsha, Oshogbo, Wairi, Uya, 
Jos, Mew, Bussa, ~ y s a u ,  Potiskum, 
SufejdAbuj@ and Kano. The fieldwork 
:epon . indicated a close correlation 
9etwi:en . the population and the 

sfaf~drird of fiving with the quantity of 
saii&:mste-Qeneiated. 

tbadan, one of the urban centres in 
Sourn-westerfl Nigeria, 'the -second 
largest Gity after CAiro in the Sub- 
saharan Mi'ca, is faced with critical 
problems. asso cia ted with 
management of sotid waste. The 
average rate of solid waste generation 
of 0..39 kg per capital per day, 
consistinQ of 70. I %, ,mumcipal wastes; 
18.8%, industrial wastes; 9.7%, 
institutional wastes; 0,7%, others 
wastes 'have been reported, fur .Ibadan, 
[211 An enormous quantity of market 

4 
waste + generated &!ly fmrn these 
markets l. with no attempt by 
GoOernn)ent to evacuate it for proper 
dibposat .and such wastes have .hem 
piling up for many years. There are 43 
brganiz* markets within. the Ibadan 
municipality 131. The solid ' wastes 
generated from mesa - mark& 
constituted the iarger perc;entag,e af 
waste generated within the city. The 
high organlc  ont tent of sojid wastes 
generated particularly from the 
markets. and the acute storage In 
fertikiz,er requirement favo rs the 
cornposting option as a w 1 kinable 
alternative for the management of solid 
waste and soil fertility in ~Tgbria. 
Presently in Nigeria, the average - I 
anntlal fertilizer usage of 12.8 d 
kglt7ectwe of land -is very low 

$ A  cornpared with Zimbabwe with 57.1 kg 
a id  Western Europe with. 231.4kg per 
hedare . of land [4], Obigbesan 151 
&ported the acute qhortage In fenili~er 
requirement to maintain - about 21 
million ' hectares of .f~rm!ands in 

. Nigeria. The fertil~ter requlmtnent of 
~igeda was 1.2 million metric tonnes 
per arrnurn for the perid of 1985 - 
1987. p he demand has continued to 
increase since then. While the 
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country's o t a l  fertilizer supply increased 
from 750,QUO toones in 1988 to 1.65 
millton tonnes in 1994, the supply ' 

drastically reduced to 855,000 tonqes jn 
1995. Of this total, only about 313,190 
metric h n e s  (37.5%) was produced ' 

locally, and the trend has continued 
since then [5]. Government remdval of 
30% . fertilizer . subsidies, the subsequent 
ban on irnportafion of , chemical 
fertilizers, and the constantb breakdown 
of the existing fiik chemical fertilizer 
manufacturing plank have created 
scanzlty leading to unaffordable psices'of 
the ,charnkal fertilizer. Hence, making 
chemicat fertilizws to be beyond the 
reach of peasant farmers, 

Cornpasting technology, processing of 
organic wastes -by .micro organism 
degradatiah into reusable product such 
as organic based fertilizer,. has been 
proposed to' be cmt - and 
envir~nmentally effectivq in rneetIng the 
needs fo i  ferkilizer and management ~f 
'solld wastk; Research an the use of 
.organic manure for arablg .crop 

. production .is nut a ,new graceic& in 
Nigeria, The existGnt dates back t6 more. 
than half a century Martirig with the 
pioneering work of Wadey , : and 

' Greenwo~d' . 161. Since then, many 
researchers have focused on . 
development of organic based fertilizer 
in Nigeria t7-91. However, these 
resaarch efforts are limited to labora!ury 

- or small sate. Therefpre;..to meel the 
current challenges due to popuiation 
increase and the fast degrading soil 
fertility due $0 toyer cropplng and 
pressing .needs for better solid wask 
management strategy, there is a great 
need -fur the development of an 
appropriate, sustainable and indigen0.u~ 
technology fbr pmduetidn of organic 

.- 

based fefllizer on commercial scale in :- . 
Idigeria .The developed jndigenous ;.' . 
technology and machinery have. beenr-- 
patented under the Federab Republic . 
of Nigeria Patent No. RR '16W6 ~ i t h i r i - ' . ' ~  
the title "Organic end ~rgano-dineral : '. 

Fertilizer from Wastesw. The'team have- :..I: . 
equally received awards bothb firorb.-.' . 
Na.tionatandlritemEianalbcdies; I - ; .  

Description of Plant , .. 
Rant location The pice-setter +.-. 
organic feHR.Izer plant, i owned, 
funded and managed by the Qyo State 
Government through the Ministry of-. 
Environment. The plant which was , 

installed and commissioned. on - July - 
1998. is still being operated as a sgf 
scstainable project.. The Pac&setter 
organic'fertl~izer plant is located in the' 
heart 'of Bodija Market in lbadai North 
Local Government area of Ibadah: 
Market refuse and abattoir wastes 
gen&ated in the market h.ave been. 
accumulated over many year$ without 
evacuation has formed a big heap in . 
themarket(seeFigure1) . - 

Fig. 1 : A typic81,heap of market-refuse 
and abattoir waste'at Bodija market ' 

Process design 
The basic unit operation reqOfred for 
the production of the plant a~ 
cotlection and transportation of wastes, 
sorting,,shredding, cornposting, curing, 
drying, screening, pulverising,"mixing 
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0.-A. Fadam, A. 0. Bmlm, G. O. Adeqlrs and M H.K C. Srldhar 

- -  and fol-tjfication, pelleting , and bagging. - 
The -process Row chart of the plant is 
shswn in .Figure 2. 

Plant Layout 
me $ant layout of the pa i t  is shown in 
Fhgure . 3. The plant layout can be 
divided, . into four (4) sections: 
Aclmini&rative block; W@S& rekeptlon 
'and storbge . 'chamber; Camposting 

- chamber. and Machine shop. Area view 
of the plant is shown in Figure 4. 

Fig. 2: Process flow chart of the plant 

Malt-power requirement I 

- The estimated man-pawer for the plant 
- is irbout 25 people, cobsisting of 20 

daily paid or casual labourers and 5 
- peirilanent staff, The man-po&r 

requirement- for each unit operation is . 
shown in Table 1. The. plant works on 

'- one shift of 8 working hours and one 
hour of bred lime for 6 days per week 

-. (Ido~~slayto Saturday). 

Fig. 3.: The sketch of the plant layout 

Table I: Plant Man-power requirement - 
Caiuat Labour Pemnent Labour 

Process Man- Process Man- 
power pawer 

Collection 4 Security 2 
. and transfer guard 

Sortirlg.0 4 Truckdriver 1 
Shredding. 1 Technician I 
Charging , 5 Plant I 
and turning manager 
Dryfng 1 
Sweenhtg ' 1 
Pulveclzlng 1 
Mixing 1. 
Peffetlng 1 
Bagging 1 

I ' . Proceedings #at: Nigerian irrstitl~llon ~MecI~anicuI Engi~teem, "WARN 2068'' 
c I 

? 
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windrows , 

Fig4 6: A view of the machfne shop ,' 

. Fig. 7: Samples of 50 kg fertilizer : 

Chemical anaFysis ofb the fertilizer 

Two grades of organic fertilizer (A and 
5) are p!mduced in the plant Grade A 
is fortified with additives .such as 
minera I, fertilizer (Urea),:, Rock 
phosphate and Bone ~neal, whlle 
grade B is unfortified. The proximate 
analysis. of the products is shown in 
Table. 2 The chemical analysis shows 
that the compositions of the products 
are Mithln acceptable international 
standqrd for organic fehllizer. 
Ta,ble 2 Chemical analysig of the 
or$anic fertilizer 

Cornpositlon (016) 

~irameters Grade Grade 6 
A 

Total Nitrbgep (N) 4.424 0.883 

~ v a ~ a k l e  Phosphorous 0.504 8.804 
("1 **! 

Exchange Potassium (K) 
Exchange Calcium (Ca) 0.028 0.034 

Conclusions 
The plant has proven to be 
commercially viable in terms of 
employment and income generalion 
and equally as sustainable solution to 
the problem of solid waste 
management. A 50 kg bag of gmdo A 
organic fertilizer is sold for about 
81700, while the unfortified giade E is 
said for about lr1600 per bag. The plan 
of replicating the plant in different pa* 
of the country is being considered by 
different State Goveriimeot and blon 
Governmental Organisations (WGOs). . ' ?  
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