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ABSTRACT

The purpose of this paper isto present areport on the characterization of
crude glycerol derived from biodiesel processed from cashew, melon and
rubber seed oils. Crude glycerol isaco-product from biodiesel production.
To make the crude glycerol economically useful, it is imperative to
characterize it. Investigative tests were carried out on the vegetable oils
and on the crude glycerol that were separated from the biodiesel fuelswith
a separating funnel. The fatty acid profile was obtained using a gas
chromatography analyzer and the physicochemical properties of the
glycerol sludgewere measured. Some of these physicochemical properties
are flash point, ash content and material organic non-glycerin (MONG).
Further works can still nutritional, industrial and pharmaceutical qualities
and uses. © 2014 Trade ScienceInc. - INDIA
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INTRODUCTION Thisimpliesthat for every 100kg of biodiesd pro-

duced, the corresponding value of crude glycerol is

Thepublication reportsthe characterization of crude
glycerol obtained when biodiesel was produced from
cashew, melon and rubber seed oil. Biodiesel isare-
newablefud from natural oils, animal fatsand waste
cookingoilsandit canbeused asan dternativefuel for
diesdl engines. Biodiesd isthe product obtained when
avegetableoil or animal fat ischemically reacted with
anacohol to producefatty acid akyl esters. A catayst
such as sodium or potassium hydroxideis required.
Glycerol is produced as a co-product. The approxi-
mate proportions of the reactant and products of the
reactioninkilogrammemassareasfollows,

100kg of oil +10kg of methanol—> 100kg of
biodiesdl + 10kg of glycerol*2,

10kg. Theworld production of glycerol hasbeen grow-
ing geometrically thelast few yearsasaresult of in-
creased production of biodiesal. Crudeglycerol isof
low economic val ue because of the presence of impuri-
ties. It can be processed by refinement viafiltration,
demethylation, acidulation, chemica additionand frac-
tiona vacuum distillation to produceavast number of
different productsfor the pharmaceutical, cosmetic,
animad feed processing and plasticsindustries®S.

MATERIALSAND METHOD

Threecrudeglycerol sampleswere obtained from
the transesterification of thethree vegetable oilsand
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methanol. 500cm? rubber seed oil was measured and
transferred into the reaction flask and preheated by
the hot plate to the desired reaction temperature be-
forethereaction started. The methanol to il ratiowas
6:1 and 1% wt/wt sulphuric acid catal yst'! wasadded.
Thereaction mixturewas continuoudy tirred at atem-
perature of 65°C. The reaction mixture was poured
into separating funnel and was allowed to settlefor
one hour. After settlement, thetop layer whichismade
up of the methanol water mixture, sulphuric acid and
other impuritieswasremoved. Thelower layer which
is the oil phase is ready for alkali-catalyzed
transesterification.

Thetransesterification reactionfor thecashew, melon
and rubber seed il was conducted usinga6:1 molar
ratio of methanal to oil and sodium hydroxide cata yst
concentration of 1% by weight of theoil at 65°C under
reflux condenser with amechanical stirrer. After two
hoursreaction time, themixturewastransferredto a
500cm? separating funnel. Two distinct layers were
formed after all owing thereaction mixtureto stay over-
night for 12 hours. Thetop layer ismethyl estersand
the bottom layer isthe crude glycerol whichisused for
the study. Themethyl ester layer was heated at 85°C
for 1 hour to removethe methanol.

Theash content wasdetermined by weighingagiven
amount of itinto acrucibleand burntinafurnace. The
crucible and its content were allowed to cool down,
after which the ash content was obtai ned by dividing
thefina weight by theinitia weight and thenmultiplied
by 100 to expressit in percentagebasis. Themoisture
content inthe crude glycerol was measured by using
Karl-fisher method (ASTM D6304). Theglycerol con-
tent andys swas performed in accordanceto theAOC3
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Ea6-94 standard. The methanol content in the crude
glycerol was cal culated asthe difference between the
initial methanol used in the experiment and the final
methanol measured inthemethyl ester |ayer.

TheMateria organic Non Glycerin (MONG) isa
combination of dl organicsinthecrudeglycerol sample
that arenot glycerol or glycerin. Thisind udesmethanal,
fatsand oils, other organi ¢ sol ventslike sodium hydrox-
idecatdystsremains, impuritiessuch assogpsand other
mattersdissolvedinit, metal and glyceridesand severd
others. TheMaterid Organic Non Glycerinwascacu-
lated usingthefollowing formulaMaterid Organic Non
Glycerin (MONG) = Total content of 100% - Glycerin
content % - Ash content % - Water content %.

Theflashpoint of thecrudeglycerol wasdetermined
using close cup method inrelaiontothetechnicd limits
established by ASTM D93 whiletheviscositieswere
carried out on aKoehler Model K-233 Oil bath mak-
ing useof Cannon Fenske RoutineViscometersin ac-
cordancewithASTM D445 protocol sand the heats of
combustion were measured on aParr 1341 Oxygen
Bomb Caorimeter inagreement withASTM D240 stan-
dard®.

The macro elements (Na, K, Ca, Mg, Pand S)
were determined by using the Teledyne Fuelpro
Biodiesd MetdsAndyzer. The Fatty acid profileof the
oilsand the crude glycerol were analyzed using Gas
Chromatography method® in accordancewithASTM
D6584. A gas chromatography model 6890 powered
with HP ChemStation Rev. A09.01 [ 1206] software
was used. The carrier gaswas Nitrogen and the me-
chanical device has column dimensions of 30m x
0.25mmx 0.25pum with an inlet temperature of 250°C
and Column Type HPINNO Wax.

TABLE 1: Characterization of crudeglyceroal

. M easur ement RESULTS
S/No. Test Unit M ethod Cashew Mellow Rubber
Glycerol Glycerol Glyceral
1 Ash content % 1112 1177 1152
2 Moisture or water content %  Karl Fisher 1.98 211 2.05
3 Glyceral content % AOCSEa6-94 36.68 3950 4381
4 Material organic Non Glycerin (MONG) % 50.22  46.62  42.62
5 Total Content Analysis % 100.00 100.00 100.00
6  Flash point °%C ASTM D93 (Closed Cup) 30.9 32.7 32.00
7 Viscosity mm?/s Cannon Fenske Routine Viscometer 9.17 7.34 11.00
8 Heat of combustion MJKg Parr 1341 Oxygen Bomb Calorimeter 20.00 20.76  20.86
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RESULTSAND DISCUSSION

Laboratory tests were carried out on the cashew,
melon and rubber seed oilsand onthe unrefined glyc-
erol. Themeasurementsthat were performed aretheash
content, moisture content, glycerol content and materid
organicnonglycerin(MONG). Thetotd content andy-
sswascd culated. Other measurementsthat werea so
carried out areflash point, viscosity, heat of combustion
and macroelementsandysesasshownin TABLE 1.

TABLE 2 : Metal and non-metal concentration level for
cashew seed oil (CSO), melon seed oil (M SO) and rubber
seed oil (RSO)

S/No Material Units CSO MSO RSO
1 Sodium, Na Pom 450 270 890
2 Potassium, K Pom 280 530 4.20
3 Calcium, Ca Pom 340 1590 4.70
4  Magnesum,Mg Ppm 2850 240 1.80
5 Phosphorus, P Pom 40.60 15.80 8.00
6  Sulphur, S Pom 21.00 26.20 23.50

Therewasalittlevariationin theash content and
moisture or water content for the three glycerol but
marked variation in the glycerol content of thethree
glyceral’s as well as the difference between the materi-
asorganicnonglycerin. Itisimportant to notethat there
wasas gnificant differenceinthemacro e ement screen-
ingtest resultsfor thethree vegetableoils. Thismay be
dueto the nature of the soil they weregrown.

CONCLUSION

Thepropertiesof the by-productsof biodiesdl, the
crudeglycerol produced from thethreevegetableoils
were characterized. Thiscan enhancesthe production,
purification and future devel opment of crudeglycerol
into economically useful products.
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