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ABSTRACT

This paper presents the biodiesel which is produced from rubber seed oil in Thailand.
Using crude rubber seed oil could causes a problem of injection and combustion in engines
because of its high viscosity. These problems can be solved by transform it to biodiesel. In this
study, the rubber seed oil was transesterification process reacted with ethanol 6:1 by mole using
Potassium hydroxide (KOH)1% by mass as a catalyst. The yield of Biodiesel is 84% of raw
material and its purity is 94%. The physical characteristics of biodiesel were compared to the
conventional diesel fuel. The biodiesel was then tested in a diesel engine DI and IDI. As the
results, the biodiesel from rubber seed oil provides brake specific fuel consumption higher than
diesel fuel 10-20% in the DI Engine and 30-40% in the IDI Engine. The Smoke density is lower
than diesel fuel 60% in the DI Engine and 50% in the IDI Engine. Brake thermal efficiency of
biodiesel is higher than diesel fuel 3% in DI engine whereas in IDI engine it is lower than diesel
fuel 2%. As the results of engine test in short period of time, it could be conclude that the

biodiesel from rubber seed oil can be used in both DI and IDI engine.
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oil
Density at 15°C glem’ 0.920 0.879 0.886
Viscosity at 30°C CSt 52 4.84 5.54
Flash point ¢ 240 191 190
Neutralization mg 0.92 0.24 0.08
number KOH/g
Sulfate ash % Weight - 0.014 =
Cetane number - 51 59
Conradson carbon %Weight = 0.02 50.018
residue’
Methyl and ethyl | %Weight - 99.6 99.3
ester content
Methanol %Weight 973 - 2
Water % Weight - 0.06 0.05
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Name Moleccular Melting point Boiling point Heat of
Weigh (o) e Combustion

(kg — cal/mole)

Caprylic acid 144.22 16.5 239.3 -
Capric acid 191227 315 270 1453.07
Lauric acid 200.32 44 131 1763.25
Myristic acid ~ 228.38 58 250.5 2073.91
Palmitic acid ~ 256.43 63 350 2384.76
Stearic acid 284.48 71 360 2696.12
Oleic acid 282.47 16 286 2657.14
Linoleic acid ~ 280.45 -5 229-230 -
Erucic acid 335.58 33-34 265 -
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939N CH,(CH,),CH=CH(CH,),,COOH

cis-13cocosenoic

S n3n luiiu AN ABUINA7
Mivou ‘c

n3ABNE

4 111n3n c,H,cO0H -7.9

6 A Iwsdn C,H,,COOH -3.4

8 A1IWsdn C,H,,COOH 16.7

10 AN C,H,,COOH 31.6

12 a93n C,,H,,COO0H 44.2

14 ly5a@n C,H,,COOH 54.4

16 1haildn C,H, COOH 62.9

18 MAusn C ,H,,COOH 69.6

20 9r31AAN C ,H,,COOH 75.3

22 figiin C,H,,COOH 79.9

24 anTuasn C,,H,,COOH 84.1
nsaliduda

16 11dii Taadn CH,(CH,),CH=CH(CH,),COOH 0.5
9-hexadecenoic

18 Te1adn CH,(CH,),CH=CH(CH,),COOH 16.3
cis-9-octadecenoic

18 9 la@n CH,(CH,),CH=CH(CH,),COOH 437
Trans-9- octadecenoic

18 laTwadn CH,(CH,),CH=CHCH,CH=CH(CH,),COOH -5.0
cis-cis-9-12-15-octadecadienoic

18 Talwaiin -11.0
CH,CH,CH=CHCH,CH=CHCH,CH=CH(CH,),COOH
cis-cis-9-12-15-octadecatrienoic

20 02317 1A1in -49.5
CH,(CH,),CH=(CHCH,CH),=CH(CH,),COOH

22 cis-cis-cis-cis-5-8-11-octade 33.7
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M9 3.3 ganginduanveniniunas luliustian1ag[19]

Frinved lugiu gumgiiniiuatu °c | nsaluiudase (nsalemdn)%
i dathy 233 0.07
1'313?141114” @humad) 221 0.15
Yiumy @uud) 194 0.51
viumyl$udn (s $2Tu) 204 0.34
vinumylsidanundisialus 190 0.61
yinhunznen 170 0.92
vinfudada 149-162 1.64-1.10
Yinhuwzwdn 138 1.90
vy 208 0.28
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(C,H, ~COO),C,H, + H0 —  , 3C,H,COOH + C,H/(OH),
daa a O A o
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d aa
1hauuan
3.1.2.7 mamWiAamy  (saponification)  WnAsoves luiuduwaun 1w

NaOH W30 KOH vz Idanyj deaums

(C,,H,~ CO0),C,H, + 3NaOH — %  3C,H,~ COONa + C,H,(OH),
Tasmaosu TRouaResn
(a11))

a o @ a o Ay 14 o 4
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AR D) 0915 51.9 37,540
fae 0.914 67.1 39,470
1hdu 0.898 88.6 39,550
waaluihay 0.904 66.3 39,720
daadn 0.915 36.9 (7 38°C ) 39,000
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3.2 419191
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brasiliensis FoaTayi3un 0191151 M3 OAUL1IMI (Para rubber)
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a o [ s
Uszana 1.5-2.5 em. minsganas 3-6 g waavzinyinnueen 13 1dlssanm 20 Ju
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W.A. 2548
ERLTORY] Fornwun ’ Frmgen Fineney ¥

1 wisieaned Sounzlasinnin Laisnnda 96.5 EN 14103
(Methyl Ester, % wit.)

2 poILLY u qruunll 15°1  AlanFugnunAniums Disnda 860 ASTM D 1298
(Density at 15°C , kg/m’) Rz

Tsigandn 900

3 prumiin o goumgil 40%  couAsland Lisinnd 35 ASTM D 445

(Viscosity at 40°C , cSt) uRe
Liganin 5.0

4 qp 1l famnTATYS Lisnda 120 ASTM D 93
(Flash Point , °C)

5 Auziu SoenzIneniniin liganin 0.0010 | ASTM D 2622
(Sulphur, %wt.)

6 N SounzTagninnin Tuigandn 0.30 ASTM D 4530
(Fovaz 10 'uaqn'ln?;xuﬁaQ'\nn'\inf'i"u)
(Carbon Residue , on 10 % distillation residue ,  %w1.)

7 Suudinuy Laifinndn 51 ASTM D613
(Cetane Number)

8 windaa Sowazlaerinnin Liaandn 0.02 ASTM D 874
(Sulfated Ash, %wt.)

9 | founsTaminnin Taigandn 0050 | ASTMD 2709
(Water, %wl.) }

10 | Aahudeuweuun Sournzlngninnin Ligandn 00024 | ASTM D 5452
(Total Contaminate, Yow1.)

1 NIAANFOUUEUNDIUA BLigendn | winuan 1 | ASTMD 130
(Copper Strip Corrosion)

12 | wdosnsemsiialfiioieendiedu o qraugi Lisnn 6 EN 14112
110 ssrnanidon Falu .
(Oxidation Stability at 110°C ,  hours)
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NS diarivun SRTIHIATY Fenmgey ¥

13 Avpnantlunse deAnfultumaidonlansenles/niu Tuigendn 050 | ASTM D 664
(Acid Value , mg KOH/g)

Ll

14 Anleladu niuleleAwico nin | igandn 120 | EN 14111
(lodine Value , g lodine/100 g)

15 nsealualinufisiesnaf Fogazlaeninin Ligandn 120 | EN 14103
(Linolenic Acid Methyl Ester, Yowt.)

16 umIusA Fouazlneniawin ligandn 0.20 | EN 14110
(Methanol, Yowt.)

17 | Bilunfselsd fonxlmenimin Ligandn 080 | EN 14105
(Monoglyceride, %wt.)

18 lanfugelsd Fouazinginnin Tiganda 0.20 | EN14105
(Diglyceride, Y%wt.)

19 [landelsd Fouazlagurinin Tiganin 0.20 | EN 14105
(Triglyceride, Yowt.)

20 NAIETUBATE fouaslazunin Ligandn 0.02 | EN 14105
(Free glycerin, Yowt)

21 nATETURIUNA Founzlaeninnin Tsiganda 0.25 | EN 14105
(Total glycerin, Yowt.)

22 Tauzngn 1 (ndouuszlunadon) Iadniufilaniy ligandn 50 | EN14108 ua:
(Group | metals (Na+K) mg/kg ) EN 14109
Tanznsiu 2 (WanTunuszunnilidon) Seaniuilaniu ligandn 50 | prEN 14538
(Group It metals (Ca+Mg) ma/kg)

23 | veavieda Feonslaenimnin Ligandn | 0.0010 | ASTM D 4951
(Phosphorus, %owt.)

24 anduuss (63) Wiuluadlasuatiuseusnesus

(Additive)
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drifumies
> . - 4 - -~
tal Lt TINVUA AT VHUT WUt | AEmaneu
899N 05
1| mmchedamne u qruugdl 158156 esAnTsiEns Lismia | 081 0.81 - ASTM D 1258
{Specific Gravity at 15.68/15.6 °C) une
Liganin | 087 0.87 0.920
2 |dweudtry (Cetane Number) vie Limnin | 47 a7 45 | ASTMD 613
#Fyidiny (Calculatea Cetane Index) ASTM D 976
3 | Auvila ivuda lmnd ASTM [ 445
(Viscosity, cSt)
3.9 ru qruund 40 siAnTAdEn isnda 18 1.8
(at 40°C) uaz
Ligania a1 a1 8.0
viin
32 o Ui 50 menamiTea Digendn - 6.0
(at 60°C)
4 | 4nluan ER AR T CT] higandn 10 10 6 | ASTMDO7
(Pour Point. )
- £ "
5 | iy fevarlavunnin | Ligandy [ 0035 0.035 15 | ASTM D 4204
{Sulphur, %wt)
6 | mrimniousrunesun Ligandn | winmee | | wunme 1 ASTM D 130
{Copper Strip Corrosion)
7 | wduramdemsAnUfjfieeenendu nfvgmuarfuss | Ligain 25 ASTM D 2274
(Oxdation Stability, gm’)
8 | minc Fevasimmivnin | Ligendn | 008 c.os ASTM D 189
(Carbon Residue, Yewl.)
9 | vuszazneu fenaxlamFinme | e 0.05 0.05 03 | AsTMD 2709
(Water and Sediment, Yovrd}
10 | founslaeninadn | Ligsndn | 0.01 co1 0.02 | ASTM D 482
{Ash, Yowt.)
11 | 9aid CRL R LI 1] Lainndn 52 52 52 | ASTMD 93
(Fiash Point, 0

(Fp-2-)
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e feimun SR wypuda wtn Favnaer”
sroum | U5
12 | mindy pumuIATEN
(Distiation , *©)
yomgiassduiniulilanfumsludnniosandidy ‘.ﬂgam‘ﬂ as? 3s7 ASTM D 86
(90% recovered )
13 [ R (1) uReudisud
{Colour) aazUhnoadeRiy
12.1 tlavesd i vsfunssgnd
(Hue) witesAuli Ty
122 ilnd dndnfuming L 7.0 Wdszanalunifu
(Dye . mgA) feuntsfirad i
UFan s
A udniun
vrrquonfuly
Avrasidlung
Sadmniinanou
ASTM D 1600 uin
meAfitafonat s
: Wia
1 (2) ASTM D 2332
123 mudveesd Limrdn a5 | ASTMD 1500
(Intensty) uRT
higardn | 40 75
1w | Wleohumirnmadssanefienslaiy fousclsofer| bisrh 4 EN 14078
{ Mathyl Ester of Fatty Acid, % vol.) uar
Liaandy 5
15 | AeusaiBnarwsey Winsms Ligandy | 460 460 CEC F-06-A-9
(Lubricity. 1im)
16 | Amisusa &) trdulmeilduarudvesusnedufnrugiandan
(Addinve)
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EUROPEAN UNION

EC 2000 and EC 2005 ("Euro 3" and “Euro 47)

Directive 70/220/EEC, us amended by Directive 2003/76/EC

= [Exhaus| and evagorsive emisnons lesting rgwisions (07 passanges Cors
and bght duty trucks

= Quaity of market gasoline and diessl fua's
(Directive 98/TVEC, 33 amended by 2003/17/EQ)

PASSENGER CARS (s 2.5 1 GVW)

Assgned muitphcatne Cetendraton lactrs for &0 200 am s
Gascline, CO.HC NOx 1.2
Dwset. CO 1 " NOxHCeNQx 10 PN 12

Rev | HC 020 ! - . 010

Urban | NOx { 018 0.50 008 | 025
. HCeNOx | ghkm - 0.58 - 0.30 15 Unil 1242002, Gosel cars with GVAW > 2 L and
evoc| co 23 a64 10 050 a)> 6 saata o
PM . 005 - 0 025 D) off-road veicles shall ba consicetad as N1 vehicles
————rrrr W
Exhaust Emissions Standards | 8

e e = a1 4t e e

EUROPEAN UNION

EC 2000 and EC 2005 (“Euro 3" and “Euro 47)
LARGE PASSENGER CARS (> 2.5 t GVW) AND LIGHT DUTY TRUCKS (< 3.51 GVW)

Cioss 1> 1305495 1760 kg © | Classlll> 1760 kg s 3500 kg
- . ne — a

Rev |HC 020 - a1 025 - 013 | - - o |
Urban | NOx 015 050 aos | 028 o | 0eés | 0'0 ¢ 03 o2y | o078 o | 039
. HC+NOx | gAm < 056 | oow | | om . | om | o088 : 046
EUDC |CO 23 064 10 | 088 | 47 o 80 181 063 522 0.65 227 074
P ' 005 - | eosi - * 007 ocs | 01 - o.0e |
{ | ) |

"Referenca W in running argar plus 25 49

Exhaust Emissions Standards | @
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Abstract

The biodiesel was produced from ruober seed oil m Thailano
for using as an altemative fuel. Neat rubber s2ec Ol has high
viscosity that causes prodlem with injection and comouston in
engines. These problems can be minimized dy transtorm it to bio-
giesel. In this study. the ruboer seed oil was reacted with ethanol
using potassium hycroxide as a catalyst. The physical
characteristics of biodiesel were compared to the conventional
diesel. The biodiesel was then tested n a diesel engine 1o
compare with the conventional diesel As the results, the
biodiesel from rubber seed oil provides higher brake specific fuel
consumption but lower smoke density.

Key word : Ruboer Seed Oil, Transesterification, biodiesel
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Abstract

The biodiesel was produced from rubber seed oif in Thailand
for using as an allemative fusl. Neat rubber seed oif has high
viscosity that causes problem with injection and combustion in
engines. These problems can be minimized dy transform it to bio-
diesel. In this study. the rubber seed oil was reacted with ethanol
using potassium  hydroxide as a catalyst The physical
characteristics of biodiesel were compared 0 the conventional
dizsel. The biodiesel was then tested n a diesel engine to
compare with the conventionai diesel As the resuits, the
biodiesel from rubber seed oil provides higher brake specfic fuel
consumption but lower smoke density.
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