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1' Summary 
Solid waste and soil fertility minagement constitute two critical problems faced by many urban 

cities -in developing countries. I badan, one of the urban centres in South-western -Nigsna, the sezond 
largest city after Cairo in the Sub-Saharan Africa,-with an average rate of solid waste generatim of O.JS 
kg @er capital per day, consisting of 70.1 %, municipal wastes; 18,8%, industrial wastes; 9.7%, 'institutional 
w&#; 0,7%, others, ginerates a total of 760 metric tonne& of solid waste per year. The astrdnornic rate 
at which solid waste is being generated exceeds the rate of storage, coltection, transportation, a ~ d  
disposal. Thus resulting to accumulation of the wastes alongside major streets causing traffic disrup tbn, 
filthy environs, blockage of. drainage system leading to flood coupled with other associated environmntal 
h d s .  On the other hand, the average annual fertilizer usage of 12.8 kglhectare in Nigeria Is ver;: low 
oompard wifh gmbobwe with &.lkg and Western.Europe wfth 231.4kg per hectare. This has led to aaor 
farm managernant practices with a€t&ndant poor crop yield, food insecudty and poverty in the countrj. 
The search for sustairiable solutions to these problems has been the concern of many researchers over 

t fhe%years, , 
A muttidiseipllnary research team drawn from three departments of the University of Ibadan. 

Mechanical '~ngineering , Agronomy, and Public Health and Preventive Medicine was constituted to 
develop a sustainable and indigenous technology for processing of solid waste into organic-based 
fertilizers. - -  - .- 

The research eff0rt.d-the team has led to the invention of an indigenous processing technology 
~~cqrnve~slon of solid waste to organic-based fertUuer in ,both powdered and peHetised forms; A ten (1 0) 
tq'nslday - capacity organic fertilizer processing plant sponsored by the Oyo State Govement was 
desi~ned, consffll~ted and Installed at Badija market. About 35 - $0 tons of market refuse and abattoir 
Wt8.get18rated within the market are processed.daily intp organic fertilizer. The basic unit operations of 
the. plant sre: collection and transportation, sorting, shredding, compost'ing , . curing, drying, screening, 
puhrisiog; mixing. and fortification, pelleting, and bagglng. The process flow chart of theqlant is shown in 
FQure.l, 

T b  seven major unH operati- Indvdbg: ah-g, drying, $waning, pulverizing, mixing. 
p-dng and bagging were. rnecharrised. The rgquiid machines: -shredder, dryer. sorter. :pulveriser, 
 mu^, peletiser, and bagger were designed and fabricated using locally sourced materials at the Faculty 
of-Techndogy, University of Ibadan. Figure 2 shows the aptimised plant design for the organo-mineral 
feWker production. 

' 
.The. University of lbadan has won the National Merit .Award of the Ministry of Science and 

T~hnolagy wheh.the project was exhibifed at the TEGHNOEXPO 1996. In November 2002. the Bodija 
pbmkhar won the United NationsEaubai international Best Practices Award for improving the living 

(See Figure 3). This project has shown thq way fornard in generating weatth from wzstes, 
improvement, employment generaton, food security and poverty alleviation. Various 
skills have also sprung up around' the; p r w t .  Based on this developed technology, seven 

plants of different production &pacities ha<e been devehped, installed and cumntly.in 
parts of €he counQ: 

. 
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(1) The UllRMRDC Qrgan~mlneral Fedfllw .Demonstration' Plant at ihe University of ibadan. 
Sponsored by the Raw Mabid-ke'errch and Development Cogm*cil (RMRDC), Ahuja. 

(2) The S.orting CentralOrgsnie Fertilizer Plant aP.Ayeye Community, Ibadan, Oyo State. Sponsored by 
UNICEF. 

I33 The Food ,waste Gampostlng Plant at Pwcadm, Delta .State, Sponsored by' Shell Petroleum 
.rSe~loprnent CnrpoWn (WE) .  

(4) The Pam',.@Wr integrated Waste Managmmt Plant at Orita-Apefin, I badan, Oyo State, The. 
semnd .@ant spmbred by the Op State Govemsnt. 

(5) The Sunrise IW@ted Wa&e MarragpmeM'Ptant at Akure, Onijo State. Sponsored by the .Ondo 
S l a b  Government. . 

(6) The- PhstECMylon Recycling and Cornposting plant at Aleshkloye .Market, Ibadah, Oyo State. 
Sponsore&by MTH Foundation. 

(7) me -SOM waste Coinposting plant at ~bna, Niger~tate. ~ p 0 1 1 8 O t ~ d  by UNDP. 

Fig* .I: Process ftow chart bf the plant 

( P l a t  description 

Collection and transpartation of waste.to the plant 
About 30 - 40 tons of'rnaket refuse d . 5 -  10 tons of abetbir waste is processed daily in the plant. A 
tipping vehicle, owned by the State Govemmd Is used to collect and transport the market refuse from 
de:d5Ferent dump sites located within the mnrkst'to the plant. Because of the proximity of the slaughter 
house to the plant, wbml barn- are uWd to colleot and transport UI& abattoir waste. 
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Sosting process -# ;* 

The make1 refuse is heterogeneous with high bjo-degradable components such as food waste, leaves, 
frub; paper etc., constitutTng about 88.5 % by weight and 71 % by volume. Sorting or segregation of the 
rnarket+Gfuse is done manually. The blo-degradabfe component Is used for ccmposting, while the non- 
degradable cornpon'ents such as Iron, nylon, metal, gla$s are sold to respeaive recycling plants, 

Shredding process 
In orderLio facilhte the rate of decampastion.duflng the compostihg process, the market refuse with 
large' particla s b s  such as leaues, cartons of packaged products, -fruits, paper etc. are. shrdded or 
grinded to sr$ler partide size. A rnecha~isad shredding machine wlth.8 mrn sieve, and a cutter rotating 
at spe@ afi2$D0 rpm; powered with a 3-phase, high speed, 6 hp electric motor is. use for the shredding 
process. 

Composting, curing and drying processes . 
The sorted bm-degradabte component of the market ' refuse and a battoit waste are GO-compostrad 
aerobically Without in&ulatian of organisms #at ratio ,of 3 30 1 relp~ctiirely, inside open windrows for ebncit 
70 daj?s, The .heap Is tuma manually and spdnkl,ed with water twice a week and karngies are. taken 

' weekly for ~ h m i c a l  analysis of the propems of &e campost. Afbr jhe matelratton of fhe compost, the 
compost is .cured for endh~r 80 days and air dded for 3-5 days to reduce the moistute Eontent before the 
processing is continued. • 

Scree~ng process 
After cornposting and curing, the compost is scresned kith mechanically with a separator with a sieve of 
25 rnm,.in order to remove large, undegraded part af the compost. The undegraded part is return4 i~ the 

_ windrow and mixed with0fresh compost, while the degraded part is conveyed via sdreen conveyor to the 
pulveriser. Other extrarimus component like iron is'removed by magnetic separator. 

Pulverizing .process 
The screened eornpost.is then maled to Rne powder using a hammer mill with a sieve sizeof 3 mm. The 

1 ' hammer mill is powered with a 3-phase 30hp hi$h speed electric motor with an operational s#eed of 
2;500rp1i1. , 

' .  , 
Mlxingl and fortiflcatlsn processes C 

The milled compost mixed with other mineral additives such as urep, mck phosphate and bohe meal to 
produce the fortified fectilizer classified as grade A, while no fortification is added for grade B. For 
produdtion of pellets for both grades A and B, Kaolin is also added as binding agent. Water is added 
generally to increase the moisture content to about 15% on wet basis before bagging of the powder 
Iertilizer. The moisture cantent is increased to about 20% fur the product40n of pellets. 

Pelletha process 
The milled and fortified compost is compacted m%chanically wlth an extrusion pelletiser into 10 mm 
cylindrical pellets. The extrusion temperature reduces the pellbt mmsture content to. ab&t 15Oh before it 
ragged. 

Saggitqj process .. 
The finished produets (powder or pellet) are bagged in 50kg bags. The bags are underlay with nylon to 
preserve the moisture content of the produa. . . 

Views of the Bodija Organo-minerd f d l i a k  Plant and the product are shown in Figures 4 -7. 
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processing equipment . . fertazer produ~d by the piat 
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