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Abstract

This research aimed to synthesis biodiesel from Tung oil seeds, which triglyceride structure
can be easily changed to a monoester by transesterification reactions. The 0.9% amount of sodium
methoxide catalyst was used; and the same concentration was mixed with methanol. There are 4
different types of ratios was examined which mole ratio of methanol/oil used as 1:3, 1:5, 1:7 and 1:9.
In addition, the reaction temperature was used at 60°C along with reaction time was 2 hours in
controlled conditions. Accordingly, these experimental results were suggested that the ratio of
methanol/oil at 1:5 was provided higher percent of ester yield (82.36% (w/w)) compared with other
ratios of 1:7, 1:9 and1:3, which ester yields were 80.21%, 79.91% and 78.91% (w/w), respectively.
Then the biodiesel was synthesized at a molar ratio of 1:5, put to use study Improvement of quality
biodiesel by the oxidation process. Acid was used as a catalyst. The reaction temperature was used
with 55 °C and reaction time was 5-8 hours in controlled conditions. Then, analyzed of characterize
by 'H-NMR and FTIR. This experimental research was found that the 8 hour of biodiesel from Tung
oil epoxide was provided higher 10.22 % and another of 7, 6 and 5-hour epoxide was 9.26 9.12 and
9.09, respectively. After that The study of bio lubricant synthesis process was conducted in the 8 hour
of biodiesel from Tung oil epoxide synthesized for bio lubricant used ethylene glycol,
trimethylolpropane with 3.0:0.8 mole ratio, 0.9% w/w sodium methoxide used as catalyst at 130°C for
3 hours. Chill water was use to condense volatile catalyst at atmospheric pressure. After the
completed synthetic process, synthetic oil product tests for physical properties has to be considered.

And tested for erosion and friction coefficient compare with petroleum base oil (150-SN).

Key word: transesterification reactions oxidation process biodiesel from Tung oil
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k4 = a T o J qo’ Y}
‘Uﬂgﬂ!ﬂ%ﬂﬂ!ﬂﬁlﬂ NIENHUU aym ‘IJ'IG?J‘L!HJN
sl Y W
WoFIFUAUNY (%) >30 > 30 18-20
WSuaniniu @as/1sAl) 300-400 100-120 400-500
siiaiunraa’ld 3o vn/ang) 9,000-12,000 3,000-3,600 12,000-15,000
MANNTOU (MI/ke) 38.9 382 36.5
ANUD IV UNIE 0.939 0.915 0.898

l:' v a
U : UFIA LAsAUS(2554)

2.7.1 AUANTAMINYMNNUB NN UNINTIY
e ; 2
m3nadeugaanianuaiitazn e mvesiiuuziuinaa 1 woaniiy
a A 9 =< ) [ 9 A =
W UNAIANNTOUGA Uszunan 40.73 MI/kg Faunmnzdmiumslsanuluniessudama nag

= =} ~ a o = 1T o a &2~ A A 1 1o [ g}/
UANUWUA NYAUNYU 40 C UAUNIND 87.06 uAd Ian (cSt) FINANUUUANFINNTUAT AIUY

o Y 1 A Y o 1 9 o A wAa
anu@mQaﬂmmmwummumuﬂau"lﬂclﬁmm (mggm UASAME, 2554) HAPNAUTNUANI
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Properties Tung oil Jatropha oil Method

Viscosity @ 40 °C (cSt) 87.06 50.0 ASTM D445
Density @ 15 °C (kg/m’) 938.7 913.6 ASTM D4052
Pour point ("C) -29 - ASTM D97
Flash point (°C) 252 - ASTM D93
Sulfur (ppm by wt.) 8.97 = ASTM D2622
Heating Value (MJ/kg) 40.73 38.2 ASTM D240
Acid Value (mgKOH/g) 3.82 4.80 ASTM D664
Ash (% wt.) 0.03 = ASTM D482
Refractive index @ 25°C - 1.4670 -
Saponification = 197.13 -
londine value (Wijs) - 97.08 -
Water& Volatile matter @105°C (%) - 0.107 -

= L4 a
NUT - UFYA LASAUS (2554)
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=1 [ %’ @ a ~ . 9 a =4 4
L‘IEEJ‘]JWIEJ‘]Jﬂ‘]_I‘L!"IZJHZJmEﬂWH W19l szmaau (Tung oil, Gemon) ﬂ?ﬂl%ﬂuﬂﬂlliﬂiﬂﬁuﬁ
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. - . > { { =
stretching) t4& 1160-1195 cm' (C-O stretching) A9A13 19N 7 LAz, 12 uaasniluaislsenew
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Wave number (cm_l) Functional group
2850-2950 CH,, CH, stretching
1735 C=0 stretching
1490-1495 C-H bending
1160-1195 C-O stretching

d' LY a
NV : AP LaZAUL (2554)

H H { = U %’ o a d‘ o ~
MNA 12 FT-IR spectra mmumuuzmmuﬁﬁﬂﬂ‘lﬁ/ﬂﬁEmmEmﬂuumumwmuwuwﬁ’wmﬂﬂizmﬁ%u

d' % a
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o o ] a o %‘ v @ . . [ < v
11301 1119152 Teai 1dnareeda 019 191111500 UR Y (Drying oil) 6510150UHUTINN
%} v A 9 = 9 . 9 o 901 @ a A g @ @ . Y o a1
Ui uNIFwaud@n101u (Paint paste) 1991119804 UFHT 0 U UF N9 (Varnish) 159T1adu
(Wrinkled finish)
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{ o J I ° 1 ' % o { v v o A
nimualiannuilunsa (AV.) #1031 <5 mgKOH/g wuainiunanalassiininaimiasgiu

MsaIeanUeallsuimaAIu

a a Ay o ! 1 P~ a 0 .3 o
M15130 8 Handad la luoasiaiua1e f gurgiilumsen 105 °C a6 ¥ Tus

Ratio Solvent Sample Crude QOil yield Acid Value FFA
(w/v) Hexane (ml) Seed(g) Tung oil (g) % (mgKOH/g) (%)
1:6 150 25.02 6.71 26.82 1.96 0.98
1:8 200 25.03 7.06 28.21 2.94 1.48
1:10 250 25.00 7.45 29.80 1.47 0.74
1:12 300 25.16 8.69 34.54 2.06 1.03
1:14 350 25.12 8.13 32.36 3.38 1.70
1:16 400 25.13 8.02 31.91 3.23 1.62
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o ’ Y ' 4 LA a L4
Xuedong LagAME (2000) ANEBINMIFUATIZHUNUHADAUYE rapeseed oil DT ONT lad

o aan a o a % [ . a 1 LA a o 1
Tl fnserdonaadu 13 eudfioun rapeseed oil 1AM WU rapeseed oil 30N lad 1da

ANUNIA LAZANUHUIUUGIND AUAATUA15 197 9

q' = o . LA a 4
MINN 9 uﬁ"wmwﬂmﬁmmm rapeseed oil L11¥ rapeseed oil 91ond lad

1311 : Xuedong LtagAmiy (2000)

v J 14

Salih stagAale (2010) ﬁﬂﬂ?ﬂ"ﬁm‘%fJiJE]L}WH‘ﬁL@ﬁ'WI@i‘U@Q 9, 10-dihydroxystearic acid91f
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