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ABSTRACT

Fish oil isextensively used in food, pharmaceutical industriesand in general it isexpensive, but low cost fish oil is
used inleather industry for Chamoisleathers manufacture. Qilsin general, whether it isvegetable oil or marineoil,
have higher viscosity and hence it takes longer time for penetration into the skin during oil tanning. In-addition, a
significant amount iswasted in the drum during processing due to high viscosity of oils. Jatrophaoil, isnon-edible
oil that is used for making soap, bio-fuel etc. is relatively cheap compared to fish oil. Therefore, in this study
jatrophaoil was trans-esterified using methanol and sulphuric acid to obtain jatropha oil methyl ester whichislow
in viscosity and this product is used for making chamois leather. This leather was tested for different properties
such aswater absorption and its strength. The experimental results show that the leathers made using jatropha oil
methy! ester has similar properties that of conventional chamois leather and jatropha oil methyl ester could be a

substitute to raw fish oil.

INTRODUCTION

Chamoisleathersare specid typeof porous|esather
which has good absorption propertiesand are soft in
nature. Therefore, itisused aswash leather. Generdly,
chamoisleather ismanufactured by application of oils
such asfishoil™, rubber seed 0il?, jatrophaoil™ and
other vegetable 0il™® on the surface and exposing it to
atmospherefor oxidation. Oilsareviscousin natureand
it takes6-8 hoursfor theoil to penetrateinto skin ma-
trix during oil tanning. Subsequent oxidation of pen-
etrated oilstakesmuch longer time® normally 12-15
days hence oxidising agents such as hydrogen perox-
ide'® are used in order to reduce thetimefor tanning
processes. Sincefish oilshavebad odour, oilssuch as
rubber seed oil andjatrophaoil weretried but viscosity
issuewas not resolved. Inthisstudy jatrophaoil was
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trans-esterified to obtainjatrophaoil methyl ester which
islow inviscosity compared to jatrophaoil. Thisester
was used for making chamoislegather.

EXPERIMENTAL

Jatrophaoil methyl ester production

For the production of jatropha oil methyl ester,
jatrophaoil and methanol wastakenin 1:6 moleratios
and thetrans-esterification processwascarried out us-
ing sulphuric acid as catayst. 400mL of jatrophaoil
wastaken and 120mL methanol wasadded along with
1.2mL sulphuric acidin athree necked RB flask and
the reaction was carried out for about 14 hours. The
temperature throughout the reaction was 66-68°C and
speed of agitation was maintained at 400 rpm. After
theformation of themethyl ester, the heating was stopped
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and methyl ester was separated by gravity separation
using separating funnel. Glycerol layer was settled at
the bottom and the methyl ester of jatrophaoil at the
top. Themethyl ester waswashed using hot distilled
water so asto ensurethat the pH of methyl esteris7.
Themethyl ester wasandysed using GC analyssfor its
composition.

Chamoisleather manufacturing procedure

Theskinthat isto be processed wastrimmed and
was soaked overnight and the weight of the skinwas
caculated next day after draining thewater. Unhairing
wascarried outinour experiment by goplication of paste
of Sodium sulphide, l[ime and water of 2%, 10% and
40% respectively. It was covered with wet gunny bag
for about 10 hours. The un-haired skin wasre-limed
using 10% lime, 1% sodaash and 300% of water and
it washandled for 3 days continuoudy. Later, thiswas
fleshed using hydraulic fleshingmachinesand theflesh
wasremoved. The skin wasde-limed using 1% ammo-
nium chloride, 1% alkali bate and 200% water inthe
drumfor 2 hours. The de-liming compl etion process
was checked using phenol phthaeinindicator. Aldehyde
tanning was carried out using 2% glutaraldehyde and
150% water. Aldehyde was diluted with 10% water
and was added to the drum asthreefeeds and the pH
was maintained between 8 and 9. Later it waswashed
and kept overnight.

Theoil tanning was carried out using three pieces
of skin
i) 30%jatrophaoil
i) 25%jatrophamethyl ester
i) 30%fishail

Initidly ollsweretested for different propertiessuch
asacidvaue, iodinevaue, saponification vaueasper
the standard test methods. Cal cium carbonate of 3%
wasmixedwith oil and applied uniformly and drummed
for 6 hours. The skinswerehanged for 15 daysto pro-
mote oxidation. The skinswere weighed and washed
with 500% water for one hour in drum. It wasdrained
and treated with non-ionic wetting agent of 0.5%, and
water 200%. The skin waswashed using 500% water
once againfor 10 moreminutes. The skin wastreated
with sodaash and water of 0.25% and 500% respec-
tively. Treated skin was hanged for drying and were
staked, buffed and samples were taken for different
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tests. Thefollowing physicd tests” such aswater ab-
sorption, sink test, stitch tear, tonguetear and shrink-
ageweretested. Initially oilswereanaysed for differ-
ent physical and chemical propertiesasper the stan-
dard methodsand their composition wereanaysed by
Gas Chromatograph.

RESULTSAND DISCUSSIONS

TABLE 1 showstheacid value, iodinevaueand
saponification vauesfor jatrophaocil andfishoil usedin
our study. Thejatrophaoil haslower acid valueand
lodineva uecompared to Fish oil. The saponification
vauewasamost equd for bothails.

TABLE 1 : Properties of jatropha and fish oil (Oil
Characterisation)

Jatropha ail Fish oil
Acid Value 7 16
lodine Value 114 150
Saponification Value 190 195

TABLE 2 showsthe GC analysisresultsof jatropha
and Fishoil. Jatrophaoil isrichin C18:1, C18:2 fatty
acidswhereasfishoil isrichin C16:1, C20:5, C22:6.

TABLE 2: Composition of jatrophaoil and fish oil analysed
by GasChromatograph

16:0 161 180 181 182 205 22:6
Fish Oil 131 94 30 170 2.0 15.6 19.3
éaiﬂmpha 148 09 65 417 356

TABLE 3: Shrinkagetemperatureof oil tanned leathers

Jatropha ol 80 °C
Jatropha oil methyl ester 79°C
Fish oil 82°C

Table 3 describes about the Shrinkage tempera-
tureof oil tanned |egthers. The Jatrophaoil methyl ester
tanned leather hassimilar shrinkageto that of the other
two oil tanned leathers.

Sink test wasdoneto different oil tanned chamois
leathersand theresultsaregivenin TABLE 4. It canbe
seenthat theboth jatrophaoil anditsmethyl ester eas-
ily sinksinlesser time and has an advantage over the
fishall.

Jatrophaoil methyl ester dmost absorbsequivaent
amount of water to that of the conventional ly used ails.
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TABLE 4:Sink testsfor different oil tanned leathers

Jatropha oil 50s
Jatropha oil methyl ester 40s
Fish ail 58s

TABLE5: Water absor ption of different oil tanned leathers

Jatropha oil 295%(w/w)
Jatropha oil methyl ester 300%(w/w)
Fish oil 310%(w/w)

Henceit hasan advantage of being lessviscousin na-
ture; it can penetrateintoleatherseasily.

CONCLUSION

The chamoisleather prepared using the methyl es-
ter of jatrophaoil issmilar totheleatherstanned using
fishoil. Asjatrophaoil methyl estershavelessviscosty,
theoil lossin the drum can bereduced. The chamois
|eathers obtained using jatrophaoil methyl ester isnot
having any bad odour unlikefish oil tanned chamois
leather. Therefore, thisstudy indicatesthat good quality
chamois|eathers can be produced using jatrophaoil
methyl ester and by thisway lossof ail inprocessdrums
can bereduced significantly. Thechamoisleather made
usingjatrophaoil methyl ester iswithout bad smell and
henceit can be used for avariety of applications.
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