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ABSTRACT

The possibility of producing ethanol from agriculilresidues like corn cobs peels, groundnut slagitsplantain
peels was investigated. Ethanol was produced froth(6g each of the grinded residues collected durap site in
Ogbomoso at different temperatures (25, 30, 35 4®€C by using acid hydrolysis, fermentation and dasiibn.
The results show that the volume of ethanol prodiufoem the three residues increases with tempezatprto 35C and
begins to decrease with temperatures. The high@emes of ethanol (21.50, 14.50 and 14.50 ml) webtained at a
temperature of 3& from plantain peels, groundnut shells and cottsa@spectively and the lowest volumes (16.0, 13.0
and 10.0ml) were obtained at°®5from plantain peels, groundnut shells and cotrsa@spectively. It was also observed
that plantain peels out of the three residues preduhe highest volume of ethanol at all tempeestuwith this result
importation of ethanol can be reduced if substamtiergy is devoted to the production of ethanohfragricultural

residues at a temperature ofG5
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INTRODUCTION

Energy is defined as the capacity of a platsystem to perform work. Without energy, no woak be done;
energy is thus an indispensable factor for progesss development. At the heart of every enterpiizegvation and
breakthrough, energy remains the inevitable essahtit galvanizes practical ideas or conceptsriadities. Life itself is
sustained by continuously obtaining energy fromaheironment in the form of essential nutrientshaiit which no life
can exist. Cities, nations, continents cannot agheconomic, social-cultural and technological pelelence if essential

forms of energy are lacking.

The progressive expansion of civilization and tblated ever-developing science and technology patvenore

pressure on the use of energy. In short, thereoisigm of energy shortage worldwide (Oladeji, 2011)

Ethanol, which is a liquid fuel as well as reneleaform of energy has long be in existence andtoaa greater
extent complement the use of fossil fuels. Overciharse of time, it has been a flexible substahaeperformed a variety
of functions. As a beverage, it has been calledynthimgs by various world cultures, but this stughncentrates on its
modern day role as a substitute for petroleum bésad. In fact, Blottnitz and Curran, (2007) statkat Ethanol derived
from biomass is often advocated as a significantrdmution to possible solutions tour need for airgble transportation

fuel.

The large quantities of agricultural residues picadi in Nigeria can play a significant role in niegther energy
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demand. The availability of these residues is irtgrdr but the techniques of their efficient utitiva are of more
importance(Oladeji, et al. 2009). Most of these solid residues are biomass;h contain enormous amount of energy
(Wilaipon, 2008). However, it is unfortunate thatNigeria, the current farming practice is to btimase residues or they
are left to decompose. This burning, not only rssul health risk to both human and ecology, buteriban that, it is a
waste of available energy. This work is therefane,one of the techniques of converting agro-residog improved or
higher-grade biomass energy, which is in form gtilil fuel. This is because there is the need toargand supplement

liquid fuel at cheaper and more affordable cost.

Apart from providing a suitable alternative togidguels, ethanol forms the major raw materiaimnost industrial
sectors of every economy including pharmaceutindl entertainment establishments. Furthermore, $keofiagricultural
residues would also improve our waste managementlss improve the economy of rural dwellersteese wastes will

be a source of income for them.

The practice of mechanized farming has led to extendischarge of agricultural wastes that have reghtive
effects on the environment. The utilization of swehstes has been a source of concern to many casesir(Oyenuga
1959; Akpan 1999; Amosun 2000). Therefore, thiskmwas designed to look into the possibility of certing some of
such wastes like corn cobs, groundnut shells aadtain peels into liquid fuel. Ethanol is one oflsduel. In this work,

agricultural wastes, which are readily availablerevused for ethanol production.
METHODOLOGY

Plantain peels, groundnut shells and corn cobshwdnie agricultural residues that were used to medthanol at
different temperatures were collected at a dung fsitm a local market, Arada in Ogbomoso, Oyo statee choice of
these residues was based on their availability abdndance supply. Also, the reagents that were wed
Tetraoxosulphate (V1) acid @g80,) and Di-ethyl ether.

About 700 g ofeachof these residues were sundoiethree days and later oven-dried at a tempegatfii7’C
for 15 minutes. It was then grinded by using gmgdmachine (Hammer mill model 200, U.K) incorpodateith 2 mm
sieve. Five hundred (500) g of each residue werasored using weighing balance.1000 ml of di-ethiygeewas mixed
with each residue in four different Erlenmeyer ila$n order to remove extractives and the residftewas washed with

distilled water.

One thousand (1000) ml of 4 M of,$0, was added in order to isolate the lignin and tbmikelluloses and
celluloses dissolved leaving lignin as a hard ppigaie. Then acid hydrolysis was followed by addihdgv of dilute
sulphuric acid (HSQ,) i.e. (dilute acid hydrolysis was used to breakddhe molecules into sugar) to the residue that
remained after pre treatment in a conical flas&ri&ed and was tightly sealed with glass stogpeavoid air entering the
reactor medium) which served as a reactor and Weweal to stand for about 4 hours. Acid pretreattrtead a greater
influence on the sugar released through enzymsticotysis of biomass (Rajeghal., 2008). An increase in acid severity

in terms of concentration resulted in higher sugiases (Rajedt al., 2008).

4 M of H,SO, was used for the hydrolysis and effect of the termpee was examined using thermostatic water
bath (Gallenkamp, England) maintained at@53CF°C, 35C and 46C and it was later filtered and the filtrate waserth
obtained with the culture of Saccharomyces cerawisidded. The reaction was allowed for 4 hoursadted which the

solution was tested for the concentration of ethgnoduced. The ethanol produced was refined billdifon to get a
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pure ethanol The volume of the ethanol produced was measured teit tube. The pictorial diagrams of the plantain

peels groundnut shells and corn cobs are showlatagl, 2 and 3.

Plate 3: Groundnut Shells

RESULTS AND DISCUSSIONS

Acid hydrolysis of the three residues at differé@mperatures showed variation in the volume of ratha
produced with temperatures (Table 1). Figure 1 shthe volume of distilled ethanol extracted atetight temperatures
from corn cobs, groundnut shells and plantain pe&&ign cobs processed at’@5produced the highest volume of ethanol
(14.5 ml) while the same residue produced the lowalsime (10 ml) at 2. It is observed from Figure 1 that the volume
of distilled ethanol increased from corn cobs psseel at 2% to corn cobs processed at’G5and began to decrease
thereafter. This shows that the temperature attwhiaximum volume ethanol was extracted iSC3&nd the temperature
at which minimum volume of ethanol was extracte@3%C. Similar trends were also observed for the volaieistilled
ethanol from both groundnut shells and plantaidgdéhe highest volumes of ethanol produced froaugdnut shells and
plantain peels were 14.5 ml and 21.5 ml respegctiaeh temperature of 35. Similarly, the minimum volumes of ethanol
produced from groundnut shells and plantain peasevi2.5 ml and 16 ml respectively at a temperabfir@5’C. This
shows that plantain peels processed a€3&roduced the highest volume of ethanol out ofttinee residues while Corn
cob processed at 25 produced the lowest volume. It means that plangaels has the greatest potential for ethanol

production among the three residues.

The reason for the decrease in the volume oflldtethanol produced from the three residues et at a
temperature of 3& could be that most of the micro-organisms reqgufce the fermentation of ethanol are most effextiv
at temperature of 38. The effectiveness of these organisms continoedetrease until a particular temperature was

reached when these organisms were inactive.
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Table 1: Volume of Distilled Ethanol Extracted Fromthe Three Residues at Different Temperatures

. Sample A | Sample B | Sample C | Sample D
Parameter Determined (25°C) (30°C) (35°C) (40°C)
Distilled Ethanol Yield (ml) from corn cobs 10.00 11.00 14.50 12.00
Distilled Ethanol Yield (ml) from Groundnut shell§y  13.00 12.5.00 14.50 13.50
Distilled Ethanol Yield (ml) from Plantain peels 16.00 18.20 21.50 17.50

25 1
= 20 -
S
% 15 -
< =
o 10 - >
© —e—corn cobs
o 51 =—groundnut shells
g —&—plantain peels
=)
S 0

25 30 35 40

Temperature (°C)

Figure 1: Effect of Temperature on Ethanol Yield fom Corn Cobs,
Groundnut Shells and Plantain Peels

CONCLUSIONS

The experimental results obtained reveal that Riamdeel which is one of the agricultural residhas potential

for the production of ethanol. Reasonable amofietitanol is present in plantain peel. The resshisw that the volume

of ethanol produced from plantain peels, groundmedls and corn cobs increases with temperatute 85°C and begins

to decrease with temperatures. The highest voluheshanol, 21.50, 14.50 and 14.50 ml were obtaifnech plantain

peels, groundnut shells and corn cobs at a temyeraf 35C and the lowest volumes of 16.0, 13.0 and 10.Qvere

obtained from plantain peels, groundnut shells amh cobs at Z&. With this result importation of ethanol can be

reduced if substantial energy is devoted to theyrtion of ethanol from agricultural residues, jgartarly from plantain

peels. This will also have a multiplier effect sahjobs for the unemployed youths in Nigeria.
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