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ABSTRACT KEYWORDS
Treeresiduesare generated inlarge quantity in our environment. Nowadays, Tree residues generation;
adding valueto these residues could make them become item of economic Moisture content influence;
importance. Theaim of thisstudy isto adapt atraditional method of charcoal Nature of covering material
production (Earth Mound) in order to add value to the tree residues Duration of burning.

generated in University of Ibadan with a view to enhance the benefit
derived from them. The billets of Acacia nilotica were converted from
both wet and dry wood samples. The billets were then grouped into six
different parts. Moisture content to some extent has a great influence on
the use of charcoal produced from traditional method as the billets of
wood with a high moisture content of about 22.5% have the highest yield
of 22kg of thetotal input of 9.83x10* me. Nature of covering material also
contributes to the charcoal yield for wet billets covered with grasses and
asbestos (W) has the highest charcoal yield of 22kg followed by dry
billets covered with grasses and asbestos (D_,) with 4kg yield and the
least isthe dry billets covered with only grasses (D) of 0.13kg yield. The
study was able to detect that duration of burning has a great influence on
the yield of charcoal produced from traditional method with W, (Wet
billets covered with grasses and asbestos) having the lowest duration of
burning of 8days but produced the highest charcoal yield of 22kg, D,
(Dry hbillets covered with grasses and asbestos) burnt for 12days with 4kg
charcoal yield while D, (Dry billets covered with grasses only) has the
highest burning duration of 13dayswith the lowest charcoal yield of 0.13kg.
The result of the experimental test showsthat the charcoal produced from
traditional method is a very good source of fuel for cooking for every
household but the total recovery or yield of the traditional method is
considerably moderate which is about 60-89%, hence an improved mother
kilning methodsis recommended to compliment the traditional method.

© 2016 Trade Sciencelnc. - INDIA

INTRODUCTION charcoal, gas, briquette, firewood, fossil oil; among
othersarevarious sources of fuel. All these different
Fuel is among the basic needs of man while fuelsenjoy patronageand at different rate. Charcoal
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gppearsto beganing morepopul arity intherecent time
and perhaps because of its unique properties. The
patronage of charcoa ashousehold fuel in developing
countries have been reported to beduetoitssuitability
asarelativecleanfue for urban environmentsand low
cost to the end-userd?. According to thedataprovided
inOkimori, et al.®, , from Acacia mangiumplantations
in South Sumatra23.39% of tota aboveground biomass
becomeswood residue (56.4t/hafrom 241.1t/ha) after
taking out materials for pulp. Those residues are
abandonedinthefield. It will decomposeand can be
the source of CO, emission. At apulp mills, although
wood bark isutilized asfue for agenerator, largeamount
isstill abandoned®.

InNigeria, logging operationsand related activities
innaturd forests, plantation and openfiddaregenerating
varioustypesof wood residueand largeamount of such
residue are left unused. In University of Ibadan for
instance, most of thewood residue generated by such
activitiesare often abandoned, dumped or at most sold
asfirewood. Recycling them has been an important
issue. Values may be added to the abundance wood
residueviasevera methods. Producing compost can
be agood way to return nutrientsin wood residueto
the soil. This method, however, isstill not common
becausefermentation of wood residueisdifficult. Wood
residue could a so be used for firewood but has great
influence on environmental pollution. It could be
subjected to further processing which in most cases
doesnot work out asresult of availability required raw-
materials. One of the countermeasuresfor recycling
thoseresiduesis production of charcoal for fuel, soil
conditioner, water purification and other purposes, and
at thesametime, contributing to carbon sequestration
or CO, emission reductiong*89,

Dueto advancement in technol ogy, scarcity and
tremendousincreasein other fuel products, highwastege
rate of forest products, human popul ation leading to
increasing demand and wide usage of charcod inrecent
years, had informed the collaboration between this
researcher and the University of Ibadan CampusTree
Management Committee (CTMC) to investigatethe
possibility of adapting local method of charcoal
production to add val ue to abundant wood residues
generated in her campus and part of this study was
extended toinvestigate someyield parameters.

METHODOLOGY

This study was carried out in the Department
Agriculturd and Environmenta Engineering, Faculty of
Technology, University of Ibadan, Ibadan, Oyo State,
Nigeria Itwasaimat compilinginformation onyield
factor parameters. Thebilletsof Acacianilotiswere
dividedinto six (6) different experimental plots. These
werealso divided into two (2) partsand thefirst part
was made up of dry billetsdenoted by A aryr WEL billets
denoted by B, and mixtureof both dry and wet billets
denoted by C,, . The second part was made up of dry
billetsdenoted by A, , wet billetsdenoted by B, and
mixture of both dry and wet billets denoted by C, .
First part was covered with grassonly whilethe second
part was covered with both grass and asbestos. The
billetsin each plotswas about 60ft® (9.83x10*mq) in
volume.

Arrangement process begun with under-lay billets
of about 4-6ft in length with appreciable space in
between them foll owing the subsequent arrangement of
theremaining billetsfrom onelevel to another until a
height of about 3ft was attained with each layer or level
perpendicular to under-lay and they werearranged side
by sideand air- tight spacesin between thebilletsin
each experimental plotsto allow easy transfer of heat
from onebillet to another and to alow dight passage of
air for theincomplete combustion (pyrolysis) to take
place. Covering of thearranged billetswas achieved
with the use of adried elephant grassesto cover the
surface of the billetsto about 1ft thick at each of the
four (4) sdesand about 1.5ft thick onthe upper part of
thearranged billets. The surrounding ground wasthen
wetted with water to soften theground and was| eft for
24hoursfor easy penetration of water into the soil and
for easy digging. Thewetted earth or soil wasused to
cover thewhol e surface making an earth mound and a
smdll lightning faceswere then exposed a theleg sides
of each heaps through which they werelater lighted
andasmadl protruding holewasthen madeat thebottom
of theburningmoundwhichisvery important, for rdlease
of tar or moisture, etc. and in order to alow slight
passageof air for incomplete combustion (pyrolysis) to
takeplace. Ignition of the earth moundswere achieved
by lightning small fire wood after which fire was
trangferred to the earth mound viaopened faceregarded
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astheleg of themound and | ater covered after some
part of the billet had beenignited. Theignited earth
mounds were monitored day and night in order to
observetherateof burning and to salvagethe mounds
incase of exposure which can lead to a complete
combustioningtead of incompletecombugtion (pyraliss).
The charcoal s produced were harvested after six (6)
daysand allow cooling, following themassivepicking
and packaging of the charcoa into very portable
transparent sacks.

The harvesting of the burnt billetswas achieved by
stopping the burning firewith about 125litres of water
for each of theearth mound after they have been | eft for
about six (6) daysto burn. Small holesweremadeon
the earth mound through which water was poured to
stop the burning process. The volumes of each earth
moundswere determined using theformul g;

Vp =LxBxH

Where,

V= Plot volume (m?®)

L =Lengthof theplot (m)

B = Breadth of theplot (m)

H =Height of thearranged billets (m)

Moisture Content wasa so cd culated using theformulg;

% M.C =Wet weight - Dry weight X 100
Dryweight

RESULTSAND DISCUSSIONS

Theresultsof theyield for the six sampleplots of
9.83x10-4m? eachinvolumewere presentedin TABLE
1. A further analysis of the resultswere presented in
Fgurel

From TABLE 1 aboveit wasobserved it that the
plotlabeled W, hasthehighestyidd with value22.0kg
followedby D, withvaue4.0kgwhiletheleastisC_
withvalue 0.13kg. According to FAOS, thevariation
intheyield showsthat to some extent the presence of
moi sture has positiveinfluence on productivity. Mok
andAntd, aso specul atethat thisisdueto themoisture’s
role as acatalyst in charcoa formation. It was also
observed that, plot tagged W, hasthelowest burning
duration of 8daysfollowed by D, of 12dayswhileD,
being the highest with 13days. The variation in the
duration of burning agreeswith FAO® submission that
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TABLE 1: Summary of effect of moisturecontent and nature
of coveringmaterial on char coal yield

;Oilﬁgaf \C/)VUFDEI Dlératipn of
Pos p) kg PMC (Day
Ws  9.83x10™* 0.15 225 12
Wea  9.83x10* 220 225 8
De  9.83x10™* 0.13 4 13
Dea  9.83x10°* 4.0 4 12
Cc 9.83x10™* 0.5 13.3 12
Cea 983x10°* 014 13.3 13

Keys. W_= Wet billets covered with grasses, W, = Wet billets
covered with grasses and asbestos; D = Dry billets covered
with grasses, D, = Dry billets covered with grasses and asbes-
tos, C_ = Mixture of dry and wet billets covered with grasses;
C., = Mixtureof dry and wet billets covered with grasses and
asbestos
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Plate 3: Samplesof a packaged charcoal

the presence of moisture hasanegativeinfluenceon
duration of burning because heating of water and its
evaporationtakestimeandthat thedrying dwayscomes
with cost.

Furthermore, it was observed that theplot covered
with grasses and ashestoshasmoreyield than the plots
with only grasseswith W, being the highest 22.0kg,
followed by D, 4.0kgandtheleastisC_ 0.13kg.

Thefigureshowsthat W (22kg) hasthe highest
yieldfollowed by D, (4kg) whiletheleastisD(0.13).
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Plate4: Samplesof collected fragmented char coal

Thefigureshowsthat W-, hasthelowest burning
duration (8days) with highest charcoal yield (22kg)
followed by D, (12days) with4kgyiddwhileD  being
thehighest (13days) with lowest charcod yields(0.13).

Sir! Plates showing the following are needed:
clearing of Ste; covering of arranged billets; ignitingthe
earth mound; harvesting of the formed charcoal and
lastly the samplesas bel ow.

CONCLUSIONS

This study confirmed that commonest of al the
traditiond methodinusein placesvistedisearth mound
and is easy to adapt and transfer. Earth mound aso
involved alot of drudgery; thisis reason while the
charcoal makingis practice mainly for men. It takes
between 4 to 5 days for the pyrolysis to go to
completion especidly with partialy dried wood. It was
a so established that the use of concrete dab improves
theyield. The study further confirmed that moisture
content, nature of covering materialsand duration of
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burning to alarge extent hasagreat influence on the
yield of charcoal produced from tradition method.

RECOMMENDATIONS

It ishowever recommended that wet and denser
wood should be used in charcoa produced from
traditional method. Burning site should be well
monitored to control and salvage earth mound when
need arises. Also used building material such asused
ashbestos can employed while covering theearth mound.
Afforestation program should beembarked onin order
to replaceany treefelled for charcod productionwhich
will also enhanced theavailability of raw-materia for
charcoad production and other uses.
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