
Journal of Science and Technology Research Volume 8, Number 1,2009 
ISSN: 1596 - 9649 

EXTRACTION FROM -AT 

Oyawde F. A. aud Ohwale, 0. 
lnd ustrial and Production Engineering Department, 

~niveriity of Ibadan, Ibadan, O y o  State, Nigeria 

ASSTRAm 
Cwenr hike in the price of crude oi2 in rhe world has produced ripplm-in the . 

pcmumy'of nations. Research kas therefore been in the urea of rmewable energy to 

r " .nonopo@ of fwsil-@el. One of such renewable fuels is ethanol. Ethqnol h e  
k e n ' ~ u e e d ' ~ o m  tariour @&to& me , objective /of this, .project therefu&.,is l o  

pmduc~'ethh@ qi@g-.yh& .m, !he @e&o&: F-ntatioh wm"cmamed our ta cQnw.rt 
glwme {C&?tj~d to ethanol ?~iYj~f.l)'ond carbon dioxide gas (Cod. 12 leers of 
ferment& mush wm heated in the boiler d . the f i r s t  wadensate which w a  6dPA.wuter 
wac collected in the receiwr between 77P~,md 8 2 ' ~ .  A er discarding the residue in Be P boilee the fmtI rurr disfination was ~ehealed to 95. C, w b  78% t4thqol plus ,by-... 
prhduct.~ w m  obroined. This process w w  raptnted a third like. The distillate pltecced . 
was (E85) i.a 85% ethanol which was about I70 pmoj Tkis ethanol was veryjrammable 
Keywork: RenewabIaEne'gu, Hydrobsisi -Frmentation, DistiIldoh Fe+cIslock.. 
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m O D U C T I O N  
Etbmol can be produced from a wide variety of ptm!-baseal feed stocks, most commonly $tain or sugarcane 
crops. It is then blended with gasoline as an oxygenate or fuel extender for use in gasoline vehicles or it can 
be used alone in flexible fud vehicles that can run on any blend of ethanol and gasoline. (Daniel, 2005) 
Ethanol dates back to the mid 1g8 century; it has been around as long as petroIwm ..and was a popular 
illuminant for lamps. In 1861, two significant events affected the use of ethanol as an illurninant. First, 
kerosene came to the market aa then, a $2.081 per gallon tax was imposed on alcohol (which affected 
ethanol) to assist in financing the Civil War in the U.S. Kerosene was quick to rephce ethanol as the premier 
illuminant, due to its cheaper price. The tax on alcohol was lified in 1906 thereby bringing about a renewed 
interest in ethanol and Henry Ford designed a model to run on ethanol in 1908. (Cliff and Ken, 19841, Also, 
the we of ethanol during World War I perpetuated a further increase in ethanol production to 50 million 
gallons annually (David, 1993). The use of ethanol declined again in 1919 because ethanol produc.tion was 
restricted and it could only be sold after it had been denatured  mua all^^ with petroleurn). Consequently: in 
1933, the use of ethano: rebounded when it was used during World War IT for fuei and to make synthetic 
rubber. During this period abom 600 million gallons of ethanol was produced annual ty in the U.S.A. (David, 
I 993). After the World War 11, demand for ethanol reduced greatly due to importation of petroleum at cheap 
prices. Hence, ethanol was not used on a large scale again for about forty years. There were unsubstantiated 
claims that ethanol was used to power automobiles during the Nigerian civil war between 1967 and 1970. 
However, decades ago the versatility of ethanoj was discovered. Its use as m ingredient in alcoholic 
beverage was well known. Medically, it was used as solvent for drugs, fluid in thermometers, preservation 
of biological spwimens and as disinfectants'in laboratory wgrk surfaces. In addition, ethanol was used as 
intermediates in the manufacture of chemicals such as esters and halides. Some proportion of ethanol mixed 
with water or other solvents cat1 be used as a solvent for paints and varnishes. It is atso used ir! the 
manuf~cture of perfumes, paints, resins, dyes, soaps and tinctures. At present, ethanol has' regained supporl 
for use in cars. It is used as a fuel by itself or blended with gasoline (which is known as gasohol). Brazil and 
Sweden use large quantities of ethanol as fuel. Some Canadian provinces promote ethanol use as a fuel by 
offering subsidies of up to 45 cents per gallon of ethanol. India initiated the use of ethanol as an automotive 
fuel (Chistop, 2001) and a move has been made by distilleries in India to use surplus alcohol as a blending 
agent or an oxygenate in gasoline. Based on the experiments by the Indian Institute of petroleum, a per 
cent ethanol blend with gasoline.and,a~l5~per *ent.&hmd.bl&nd with diesel .are being considered for useja 
vehicles in at least one state. France, produced ethaml from grapes that were of insufficient qualiiy for wine 
production as a result of the increase in oit prices in the 1970s. Brazil introduced a progmmme to produce 
eth'anol for use in automobiles in order to reduce oil imports. Brazilian ethanol is made mainly from 
sugarcane. Pure ethanol ( 1  00% ethanol) is used in approximately 40 per cent of ziutomobiles in Brazi I. The 
remainiug vehides use blends of 25 per cent ethanol with 75 per cent gasoline. Brazil consunles nearly 4 
billion gallons of ethanol annually. In addition to consumption, Brazil also exports ethanol to other 
countries. Sweden, has used ethanol in chemical production for many years; as a result, Sweden's crude oi l  
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c~nsumption has been cut in half since 1980. During the same time period; the use of gasoline and dies~l f ~ r  
transpodtion also mcreased. Emissions have been redued by placing catalytic converters in vehicle 
.ekha$~'6$-3tkmi whkh decreased wbm monoxide, hydro&& and nitrogen &xi& .i&ssions. Ethanol 
brended. gasbline and etlimol-bfended diesel -are being considdd iij: qiable a]tkh&ir& -to further lower 
emissim,levds because the amount of cabondioxide produced wbile burning fossil fneis:rnust be reduced 
(Pti,~io, 2003). 

, . 

' ~ C T E . R ~ ~ S T I C S  047 ETHANOL 
E~hiiiiiol. (=thy1 aiibhof, gmji Gcohbl, ETOW b a dear cob* liquid \with.,a cIiamct&istic, areeable 
odog-~n qlut6 qucgbg $u$i&. it J4r.a SWM flbvour, i t v i s  rnmpmcs~pol~ ialutions it &asl burning 

~Ethanoi f c ~ I ~ c H ~ ~ H  is an 'al&iioliolllf &oup i f  4 r I q  0miqI .- I eompoirntjs ,wh&& b~mulas wptain 3 
t;r$~:ky~ .&;P -OH, bddd ta Q:wn:am The word ,Md6hof 'derives .fibmi Ambite *kuhul, which 
den*?$ a fhe powder of anti'm&y.pro;f;l&d by distilling 'bkianny d d  u d  &'an. eye rtllikkup. Alcohol 
aig&ly :tefrmrdtci&n~firie powder; but medieval chemists 4MeP applied h e  tym to th?.regnsd products . , ,  
of d ~ l a ~ ~ ; ' ~ f h 1 s  'id-k~-t& C m t  usage (Bright, 2003) 

-7 4 - 
Ethanol melts at - 114. IoC, boils at 7&.S°C and has a density of 0.789glml at 2Q°C. Its low freezing point has 
made it useful as the fluid in thermometers for temperatures below -4Q°C, the freezing point of mercury, and 
for ofher low-tempemtllre purposes such as for antifreeze in automobile radiators Ethanol has heen made 
sin= ancient times by the fmentatioa of sum. All beverage ethanol .and more than half of industrial 
ethanol is still made by this pnxess. Simple sugars are the raw material. Zymase, an enxyme from yeast, 
changes the simple migars into e t h o i  a r i d ' h n  dioxide. The fermentation reaction, represented by the 
simple equation: 

GHIzO~ + 2CH3CH20Hf2W~ 
is d l y  very complex, and impure cultww of yeast produce varying amounts of other substances, 
including glycerine and various organic acids (Tom, 2003). There are wide varieties of feedstock that can be 
converted to ethanol. fie Mstock will however didate the exact nature of the milling process whether dry 
or wet. The fedstock that will be used is wheat because of itsts.rehtive wailabili& and efforts at lo& 
production in Nigeria. The objective of this project therefore is to produce ethanol using wheat as the 
feedstock, 

' %EVIEW OF LITEXATLIRE 
'iki Bsliiiii' @ V e % S i i ~  tit*rl'd~he$+iKN~ti~rraf- Fuel. aieohok preg-mrn~ .in h.midd.93(1.!sand .by.. 198Q 
ethaaol use had overtaken gasoline. Brazil is the world's leading ethanol producer and exporter, distilling 4 
pillion gallons in 2004. l%t Brazilian government extracts ethanol from sugarcane. United States of 
America ahwts &an01 h m  corn. In 2004; 35 million tons of corn (12 percent of the 1I.S Corn Crop) was 
used io produce 3A billion gallons of ethanol. Capacity was expected to top 4Abillion by byate 2005 PP 16 
new plants came on he. Currently, there are 81 plants ranging in size from 1 to 300 million gallons nrlnual 
capacity, half of which are h w  owned. The Australian government has supported ethanol since 2000 
with a range of €w exemptions and production subsidies aimed at producing 92 million gallons of biofuel 
by 20 10 - enough to replace one percent ~f total fuel supply. In 2004, production stood at 33 mil lion gallons. 
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When fully mmbusted, the products are only carbon dioxide md water, which are also by-products of 
regular cellulose waste decomposition. For this reason, it is., favoured for environmentally conscious 
transport scheme ( M y ,  m2MO). E $ I I & O I . . ~ ~ ~ S  to be. less q6s:fite .:Iramd t h a  gasoline. Since ethano! 
dissolves in water mthm than -flogding a 4b Eke. g a s o i i n < , - : - ~ t i f b ~  mn be extinguished with ordinary 
water. I3e types of crops.from ~hich~ttrerethahl was produ&d wdufd &soh all theCOz that is liberated in 
the manufacture and cdnsumption -of elhmB. mis. r e i u l w f h i ~ ~ e d  net output of .the ,green house gas 
, ca~bon dioxide (Radulich q d  B e d s  lg$&), mitm&the bmingof ,%sil fuel inje~ts massive arnourfs ,gf 
-mp~&ous fumes and.:rSatile oaanic wm&w&i~~&e!~tmm&m . . witbut crbettiqg,.g qxsp-onding ,sh$ : , . 

. . 
Distiitation . - .. 
The purpose BF -1@icn*seetiQn bf the s e p & t i o n - p ~ .  -the. b'uk of t& b ~ n a r y r y P $ a n o ~ ~  

- rni~tme ~ p ~ ~ o p x ~ a b & h  &~--t&mfibr~ of ,pt!m~1 TtlW.dl@l'b (t~p ~ ~ ~ U G ? ~ ~ ! Q ~ ~ . ~  
mass. It is 8fidtd ta. re&. this +&&c~I-~o~IMD&&Q~ i i r i e ~ ~ W n  .to. sure tha final .994%  by 
mass conmtratio~, This'sepmtion cannot be achieve& so1dy. with standard distillation due to the existence 
mf a rnjajmuk bqiflng abtrope, g5.+sk& ethanol 69' in&$ wi&~#'boiling'@iat.of :78.15?C ,[F'~JY 1998) in the 
v a p u r ~ h p h q d i l  k u m  dhmttaistic of an &anel-w&m ltjhtm.. Rg.3. shows the, ~jiematic d@&m of 
a.distillation cdomn. One option for.the separation 'is.toxse benzene enhner  to forma taw amofrope 
allowing the .ethanol-water mixture to be separated. Questiorrahlc suminability of the use of benztne that is 
hlghly flmm$:ble- presents a risk W the environmenl ':,A ' s&ab&al tdve  is. @ dis61.the ,@ana&water 
mixture to a poht close.& the azeompe and then usepervapmtion to complete the d&ydr&on. 

- 

Fig. 3: Schematic diagram of a distiIlation column 

Denaturing 
The ethanol to be used for fuel is then denatured with a small mount (0 - 5%) of some product, such as 
gasoline, to make it unfit for human consumption. Through the process of denaturing, different percentage 
.of gasohol an be obtained. A mixtwe wntaiaing gasoline with appmximmly 10% ethanpl is known as 
gasohol. It was introduced nationwide in Denmark and in 1989 Brazil produced 12 Million Iitres of fuel 
etharrol from sugatcane, which was used to p-ower 9.2 million cars (Berkely, 2006). Other gasohols that can 
be obtained from denaturing are: 

- 
-4 

*:* &: 'this contains 5% aicohol md 95% gasoSie 
*3 &: &S 20% akuhol and 80% gasoline 
*3 &s:this contains 85% alcohol and 15% gasoline 
Q G5: this contains 95% alcohol and 5% gasoline 

m 

ETHANOL AND OTHER LIQUID FUELS • I 

.Ethanol is a clear colowless liquid and is  as clew, rn .w>ter. Etbmol is fl@rn.abJe -md pure ethanol. burns 
more clearly than many other fuels. When fully combusted, its combustion products are onIy carbon dioxide 
and water. For this reason, it is favoured for environmentally conscious transport schemes and can be used to 
fuel cam. The 113 o w e ,  rating for pure ethanol is much higher than ordinary gasoline. To change a 
gasoline-fueUed car in@ an ethanol-fuelled cstr,''lwger -burrnor jets (about 3040% larger by area) are 
needed: A mixture of gasoline with approximately 10% ethanol is known as gasohol. Tt was introduced 
nationwide in Denmark, and in 1989 Brazil produced I2 billion litres of fuel ethanol which was used to 
power 9.2 million cars. 
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MATERIMS AND MXTHODS 
The methodology for a batch ethanol production from wheat is as follows. 
1. Milling: Tha F d s h c k  wag passed h u g b  a h-myryr mill which grinds it into a fine powder. 
2, Liquefaction: The rnea1~~60,O~l)~ was .mix4 witbWa@y .( 12[KN)ml) and it was passed through a cooker 

and galatithes of 85OC fbr,'36 &utes1s Fdnthic&-s$irring, Alpha Amylase (60ml) was added 
3. Sactharification: ~he~rn~h%&h the wker was puj in a water bath and stirred continuously for 1 hour. 

G I u ~ y l a s e ~ ( 4 O m l ]  $j:hdhJ - q d  I& for 4. hbw, to cool down. The hydro tyscd sdution w g  
then passed h u g h  ir M & J ~  Cloth 

4.: Addition of suppkmellt.6'bhh "factors k e  i d d d  &:follows: 
log of NH4S04 
3g of W S 0 4 . ~  
2a> . of mc!; 
fg of " ~wm$mct 
6g '""'of 

The gqwlfi .f~ctors (SuppbqqmQ)@@ in 20ml of.wptw and autochved for 5 mixqites at 1 1 O'C. 
- h wptbdq&med to do01 to r h  temperature 

5, . %gm&Mon: Saccharorhyqs Grey@sa$f Yeast" C24%Vw was added. 
+ The mash % allowed to &y iii fhe reahor for 48 hours at 3 0 ' ~ .  

* 

6. Distillation: The fermgnted.masf? was @,r allowed g ,gow igto thq-boiler. The mash dq bbiIsd and 
e k o l  m e  out at its boiling point which is 78.5.'~ a d  w& collected in a glass kds$ plastics, 
rubber and metals cannbt' be used as ethmoi mivii. 

DENA-G PROCESS FOR EXEMNOL 
Reagents and equipment used . Ethan01 ( CoIurless solution) 
. Petrol (Amber colour) 
. Generator (2 Stroke engine) 
. Measuring cylinder 
Procedum for denaturing are shown below: 
EN : 20ml of ethanol was measured using a measuring cylinder and it was added to 80ml of Pehl. 

The amber colour of petrol turns to deep pink when in contact with ethanol. 
EM : 40ml of ethanol was measured and add& to 60ml of petrol. Each drop of petrol turns pink when 

.>,I . - - 
in contact with alcohol. 

Ed0 : 60ml of ethanol was measured and added to 40ml of petrol. The cqlour of the solution became 
light pink. 

EM : 80ml of ethanol was added to 20ml of petrol. The colour changed to a very faint pink colour. 
: 90ml of ethanol was measured and added to lOml of petrol. On contact, the colour turned to lilac 
: 95ml of ethanol was measured and added to SmI of petrol. On contact, the colour . turned lilac. 

CONCLUSION 
The ethanol (E85) pmduced was highiy f l d a b l e  and was extracted from the hydrolysis of wheat. The 
process of using wheat as the source had not been seriously explored in Nigeria, Strange enough wheat is 
available in the local markets and the wst of the produced ethanol is comparative. The combustion tests 
carried out showed that gasohol (blend of gasoline and ethanol) burns more slowly, effectively and with 
clear emissions than gasoline. a# 
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