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ABSTR{CT : Ttis work studies the purification and tranesrerfication ofpara Rubber (Hevea Brasiliensis) seed oil. The

Rubber seed oil was extracted with Hexane solution and it was found thar the seed contained 33.63o/0 of seed orl. Crude

oil was degumed from the seed oil using Phosphoric acid and the most suitable temperature for deguming process was

found to be 60oC. The ester-fuel (EthyFester) was prepared by transesrerificarion wirh ethanol, using sodiurn hydroxide

as a catalyst at 60oC and atmospheric pressure for an hour. The analysis of the propenies of ester-fu€l in ccmparison to

commercial diesel fuel showed that the deguming and tranesrerification processes can improve the fuel properties of the

oil The viscosiry was reduced from 8.70 to 3.73 cSt., and rhe calculated cerane index increased fiom 39.00 to 59.34. The

sulphel content of the oil is much less than rhar of commercial diesel fuel, also other fuel propenies were found to be

improved. The results indicate that Para Rubber seed oil has a high potenrial for use as an altemative to diesel fuel.
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u'tlJ!nuT Htu n'D n'tnou t.l

t111.r U1

I6 68

; i ..'- -ornnr:tfr z rfio nirriu6lr:lir fifiiuln: lra
romrroiiflrndunuirldrovrfioroaryroi 24.17 9"lau
-.:-- .l, ,- I-- jr--j,
u'llru 01J0.rlJ::.J tot u llusu a;lxo uJlrfluTr{tunt:

6rflnorlufiurr nir:Jnfiium: ru e ronrm oiiflrndu
.:vrulr'l6lorr-alodlroi te.eg c"In0 ryfnrol iuror

rirriu6r 6 m rnHanr: mn aorlsuiuldir iurorron
:' t)r,' i--.al0drlr0lr tnntnut!!n:J lnofl t{ l!H'tut 1J?ufl l:
nrlnu't Hull?fl 0uuu!J5!'t0lutnfl 1 Iontoroarnoi

fi drutrrunr:6r aorlrxfi or rrsiru'arfi ulooralri6
!!-.)nuuu r0ylrar0dllt0:,ytHtuuu'tu nt: i.t nout.l l u.li
- --j- , . -;qol uugl flnlt t5u atn]!y0unaqalout.llJtfl

grlfi : rraordnuor; fi lo.:romnaroanroi
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!rnn'j'r 92 olalryarfiua 4rdrfildo{lunirurer:gru dr a.rrfr u !Jr cfi rldrndar6srarn
AsrM (> 52.0 ornlsariuo) dfliui.rinr rurla oqli'rr

sionr:turir ua;rfiu rir: o.:fi qor r nu q.r ni lirriu 6rra

fi tur;od txunq ntr,rrotrj rr:n6r.uafi oorr'lea

n:: m: ru roi"lrjrirl irrunl#;irnr: nd'ufi1n ro z
ASrM: rflu1nfinrfr1#nr:6arnia.rouriornuioiro

st.l:t'tfr 4 ttf,o':Hant:nnaolnunrnritr-urofiaroarnoiryfiorir.rluJiuurfiorrirr:'rfu6rqntJrn: 
rrunrrirnn ni

lJln:{lUU0.t American Sociery for Testing and Marerials (ASTM)

l3

lJl'O fl tH U I0n dndG

lifi z:z o.:alryarioa fi1n :o z esrul.,iuqnfi
o;rirlinr:{urn5o.:rir1firir nr: n:; r rolo ri.,riu1:Jfr.:

n:;lonqrrirl ldarilauo ua;:j il tiru H au t o,r

rirr:nfrrornraldqndarnaonr-:nr rirbir jlaioruusi

ina'tlrual o;iqorunn'rJ:turor 330 olalryarioa

n r:ira: ry riaor aulG ut!unl.!a u.lll lJtu aB

u.] rll t51au

royr-nroarroi orn

u'nJltlu anuI 1111:'to,U

rayr'aro arroi orn rriu

,r, 5n ur or r : rd r.iru n r:

dtl"nurtrufiur
l. Densrty (kg/l) 0.8r00-0 8700 0 8613 0.8,r62 0 8301

2 Distillarion( 'C) IBp 170 263 240 9l
toy. I99 363 309 2t0

20% 210 409 310 25

30% 235 316 268

40% 250 .151 158 231

50% 2'7 5 471 3'7tJ 298

60% 293 493 38l 3tl
'10%

305 531 t93 329

8070 lt9 5 6.1 31)

90% 357 604 ,lll 154

FBP tu 1l 6,s 9 468 )75
3. Sulpher Contenr

(% by wr.) 0.0350 0.0116 0.0 0 0 008

4. Flash Poinr ( "C) > 52.0 > 150 0 >150 0 >92 0

5. Kinematics Viscosiry

ar 40'C (cso 1.8-4 I 8.7 19 3.'7 3

6. Pour Poinr ( "C) < I0.0 9.0 0 -30

7. ASTM Colour

L t.5

(dl1Ja0{00l.J

! tn)

L 4.0

(d! tsnalt!)

L 2.5

(f,lfiaollxu)
Lt.5

(firta'o.rtjoulnn)

8. Cetane Index > 4'1 ,r9 57.21 59 34
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rirurnerliru tn: l tufrn luua'li 0'lnn l:Tnal0lJltfld
,., :

In:urlnn: tvlTl rfr or'to trirl:unouto.tt0Yl'vlat0 d

lllo i vl!larfiato dtlla i01an5 n"l1:iuaifl eiril tl'r
: .i !"'

9|',t:'t.lYl 5 cu{HanlSltn:rc14rl lnu triuti.tdo{ :3lnni

rirlndrir lriu rrdiuulu n't:'vt: lu dlo dlroi;fl lnfu
. j ,- r -.i -

rirorfi r.::liu r n:nltriudud'rtra;an i!rgln:n

lrriu}i6upr-r lnotorfiarottmoforndrfuAxi
,-r*i-
ir:ttu: ruto rn: n'ltriu or:st : (n:6 l0uslnlla3n:o

,, - . ;,
rdainr riounitrovrnladtro:nlnu lrurlullH'1ufl1:

rili'nurq iu: ua;lorfiatodlroinlnJrfuiui
- " ,i -

r lirrorn: ohriuhio!n t (n:n loln0n fl:nd lulaofl

c l8:2 , nrnalura6n c l8:3) !lnn'irloYl.halodlroi
"" - - i, a ) ea

n]n riuauTHrun1'tlilnn0llll|uu: ry{o]lJn'itl

ltriu 6u6' :urnorrfi !rltu d!fi61 o {ri r6rnu ri ln lruod

- :-d:larrirfu unslurttno'unu6lrJ :!l0rfl5n tttlu

hi6u6:urnl;anqor ruJfirn rirfia r tal rto:tn'o
irx i a , -ir r:or rdrBrrun16lunl:'ttn 4 n&l1lu ?'lt0'llYl0t0 d

rytoin tn tiunufr rilunl:fl lnfl u llllluu?!nlql'vlu{'l

fl?'1

ihit{

; be. rri
1rln 90 % ASTM: t6nl unln(l{a t1l?iotllultf,u

fiunr:1dlru 1#lindrrruqrqn uau :lvfintior A{

oufi n!-1in:td{n'jr 400 o.lfl1l{al6ud druurn:3ru

rir6ur riu lduaallunr: r.rfi + lurirrio rriu6rqa

ornaant:mnnoldrn t:n6'u ASTM 1rflr:r:d +

,lli'tfitnr:ndufl r!nln ognlU0: lryuflgl l l'1 10:tdl]r n

roartoifilir rnrirriufidrunr: d tioot rrnfiorriu iril
i,

lndriu rfiud no.rri rriu6t'rnu tn:J tu tlasrfl I

,.,rrg.,rdri',n,, ndu 90 % irir1rjrfiu 357 o':rl1

r.lariua d'rriu6l nrtl aoofiuarr:t:ori lhlldr ru

. !-- -1d ri:u rriu6rrra:ronn-aroarvr oi t tnrlrriunl rr

rirnr:nfiu nsrv q.rn irrinrrnrn',uto r il rir 6,* u fi

rirvunrorliurn 6.rhiruuu aufi lvri rhll#.rru

iitriurirnitfi 6rmu tiurirdlono'larrlatr.:r:o
J- , ,i

lunr:1n:ttuntta:n1:qnno lll .r ru H analn:0 { uurl

n l:tftl'lurl uas rlir:raru nfiu1u1orfio rl'orir6'tfi6

rrurLrnduiRah? rnio.rtruririruu'ldirJ:;firtnru

,., nd, o',nn.,r r"ao'rriu rird'ti 6rm rnu .t i,rirA,
: - - - /jn,

rorfraro rrr o i o tnri tuuqu ttailo Yl'vl at0 dt1l0: rl ln

rrnJriufidrrrnr:dri'nurltnfioridlrirfil 3e06

57.21 uar 59.34 aruiirdri tlto lirn:;llu n r:

T:rudlorrlloi;fltndlr dur:0rJiu :.1l#riri'tfi

fl r:rid 5 udn{orii :inouuo.lto'vlfi at0frrnoillnrirfiuruf; nor'rrT t:r

rodlroillnn:nlnriu dndlu(%)10.!lodlroiornn: n}Lrju

drriu6r tsl l0 YrTal0 drll0:11n

u tu u filJ

ror ar0dllla : n lnu 1u1.1

dA
r! a n u'i.t)1'l:'111 Hlu fl I : fl ln tl

u1.:l14lJU?

C l6:0 Palnritic acid 10.2 l) ll 116'7

C l8:0 Stearic acid 8.7 5.09 5 78

Total sarurated fatt-v acid I 8.9 20.29 20.+5

C | 8: I Oleic acrd ).1 6 l 4l 20 32

C l8:2 Linoleic acid 3 9.6 l9 59 33.90

C l8:3 Linotenic acid 16.3 t 8.71 20.3 3

Total unsaturated fctty acid 80s 't9.'71 79.55
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4. CI?Ufl Ant:llOA0ittasir0tdu0uuE

'It n t: alnou]Ljun 1u9t1yl1 d&a'tulEnlcu1l d llJ 1: n

f,nfiu]!unrfll!a9uNn t:1 ln 31.61 7" ln8u']fiuni,0t
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l1.l0r!anu1.t n:5'U ?lJ fl tt fl't0 0Bl.lllt l.t u?dt!1t 0n?uan
:-n'lfl?llJHun ln!1n [9[lt tJ ]0lu'l!u aaa{u tnlaufl u

In arirriuru 6orf, tr.: +r.o: z ln orilr rinl o ril'rf uAu

:Jnffiarn:ruaroruroiifirniu arur:orJirrJq.r
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ri rIJ1d.:ruldri r 6nflr,,rrr',irn,rrinru lflu
n o'c fi'or c(1ir fu 1u I o 6 r$ a ua;riur r.:r6on1uriro.r

6'{.urrnurr.J ueio tir r 1:6n r u:Jir 10r lil:iu 6 r ryn

t?n t?i'yr lo01n.l]u?!ul.l u llJ0]1t 2uu0u lrJq!fl lll I I

ra:ugarani nr:inr: :n:J 1.r n: r ! 2u n r: H d-n lir'o 1#

"y."- 
,- ; e,-

tnu r!uI:lJ toJ'ylu tflQ!a',tnunt: a{I!
d ; . - a, !-luanur.tTfl:tmn;Ut!tdflqlUuuluu l!Anutt

4 d; ,ir:rfl15luuruonmda rn:rcrrorfiuliuruo:rirbi
a - i !,""luanulflnnltot t atR?lljt !n:n d{5 tltll t.nl111

th riu fi 1 d, n i r rr'r,,o ; ldrlir r or irriu u 6 o t 
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o r',, r d
- --" J,,,liou d n.rirrruiio'luirrci ahJ nr:rirnr:rJilrJll

n:vu'ru nr: dfrni'rriu1#'ldri triulrnfiu uasR::i n r:
nr&ir-:-l

1l9 aloUfl l:lfl r lxlJ lUrfl:0{UUnIOnloTylatodlllO: ?t

ln! tnr!anu1.: Yr r:'1

fifin:ru::n-rs
.ruil'0fi ldilrl u aril aq u nr:iiot r nrnrivr urduai

uniurn:il:qr Iu.r! :s!"rouriu6u:l:s,iriJ zsqg

t]0l0ufloJarnt:u1lafi: n!!11U0lJ dtufllnullas

rifl u rri't rfiu rrn:Hinriordn rndrriun'r ri'on'orur

ondrHn:tunriln!n: unriyrutdu tnua:atani 1u

nr:nnaortrfraln:rrlsrn: rvl? lla tt 010!n

u l.ldrlllfl : qr1 urum:rf,nd riuii un: urunig

f,uu :nu:?l]lHl udnntfl2tl?fl1fl:rllflrJ fl 3

1fl1fl::Ufl',rdnt tyt1J1,0lJ0nt:mnaa.l

tongt:ot{o{
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