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Synthesis of biodiesel from Irvingia malayana seed oil
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Abstract

In this research project, the study of synthesis biodiesel from Krabok oil by
transesterification reaction with methanol and potassium hydroxide as catalyst were investigated.
The parameters that effect on transesterification reaction consist of the ratio of methanol and
krabok oil, the concentration of catalyst, temperature and reaction time were studies. The result
shown that the optimum conditions for the synthesis biodiesel from Krabok oil by
transesterification reaction were the mole ratio of methanol and krabok oil 8:1, the concentration
of catalyst 1%, reaction temperature of 60 °C and reaction time of 120 minutes. The content of

methylester of biodisel at optimum condition was 98%w/w.
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19199 2.3 ﬂiﬂulﬂlNUﬂWUcluliJﬁﬂW%ﬁN%u@] N1 S.A. Smith Uazaue (2007)
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16:0 18:0 18:1 18:2 18:3
High oleic sunflower 4.85 2.34 87.4 5.45 0.0
Regular sunflower 6.74 4.45 17.2 71.6 0.0
Soybean 11.1 3.33 25.6 54.6 5.40
Corn 11.8 1.33 18.2 58.6 0.0
Peanut 12.1 1.51 51.8 34.6 0.0
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0 0
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Free Fatty Acid Metalic alkoxide Salt Water
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3.4.2 1aM1Uda (Ethanol, Analytical Reagent Grade)
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1. mamnamfSinamnsalvivdass (%laeiviin) [ AOAC 940.28 |

MIAIBNAIBEN

1) 0.1 N NaOH

v Y v
%39 NaOH 2.00 n3u azateluiinauilsulsuiag 500 ml

2) @38% standard potassium hydrogen phthalate

a

%9 standard potassium hydrogen phthalate szua 15-20 N3y a‘uﬁqmwﬂu 120°C 1iu

Y

1812 ¥ 144

3) Phenolpthalein 1%w/v

o . [ o I
%4 Phenolpthalein 1 N34 aza1eluoniuea (Ethanol 95%) U5u/suasiiv 100 ml

4) Standardized 0.1N NaOH
Y1l standard potassium hydrogen phthalate 40 ml 8911 conical flaskyu1a 250 ml

lnnsafae 0.1 N NaOH 1@u Phenolpthalein 1% 1Hugumianes 3-4 nea vu lddsuysen

5) Neutralized Alcohol

Ethanol Abslcutc 50ml HANAY 1% Phenolpthalein 2 ml IW31ERLUY [NIUDAND

phenolphthalein W50 : 2

1.1 YSmnansalviudaszue i unaanszun (% lagriviin)
9
1.1.1 YUaUNIITNAADI

1) fariniunszundszana 1.725 n§u 1d conical flask 250 ml
2) 11)e Neutralized Alcohol 50 ml

3) lmnsadae 0.1 N NaOH auldensazare@auyoou viuni 1 uifi e

151195999 NaOH N 14 lums Inmsa



1.1.2 MSAIUIN

Vx NxMw x100

qas % veanialuiuddsy =
w x1000

Lﬁ"ﬁ] = ml. std. 0.1 N NaOH
N = ANUYNYY std. 0.1 N NaOH
w — hminvesiuintania
Mw = wialuanavednsa luiunaazriia

ADENINITAIUIN

59

4 ¥ o < @ @ 9 [ Y A aa
FIUIHUNAANTEUNHUN 1.869 NTY Llﬁgslﬂﬂﬁill'lﬁi NaOH Gl,uﬂ'lillﬂlvlﬁﬁwnﬂ‘ﬂ 0.87 Uaaaag

v v a 0.87x0.1x200x100
2218 % YpInIa lviiudasy = = 093
1.869x1000

1.1.3 HansAI1I

4 o v oa ? o <
ﬂ151\1ﬁ 1 LLﬁﬂQWﬂﬂTiﬂ]uamﬂWﬂ%uwmﬂjﬂ"lsllllu@ﬁﬁgsuﬂqu"lllluuaﬂﬂizllﬂ

3 o < o
, o | MUWaanszun | 9Siipsuea NaOH | Fouazvesnsa luiiy .
ASIN ! > ) Aunde
(N3Y) (ml.) BeE52(% Llasi11iin)
1 1.8690 0.87 0.93
2 1.9741 0.92 0.93 0.93
3 1.8201 0.82 0.93




2. mamnnafBnadusal§isen (ihwinlagfSinng)

4 ' Aaa { 1 H 9
Tuaisell inadaus al§nsendld Twieiu wihminlan/5inas
1 aan g 9
2.1 5madusalgnae 0.5 %iminlaglsmnas

H Y J ann 4
Pnasidunaua 100 ml szlddnsalfnzer 0.5 nfu

g % g‘/ (Z ! ann 05 [
afSmasiniuninue 5o ml. agldanselfnser =  —x50 =025 n5u
100

1 aan 90’ d
2.2 snadusalgnse 1 wihminlaglsuas
Y 2 J ann -
Pnasidunaua 100 ml. azlddnsalfaser 1 nsu

Y 901 ] g‘u Y o 1 Y-S 1 o
M5 uNIue 50 ml. agledusalgnsen = —x50  =0.50 A5

100

1 Aaan 301 @
2.3 YSnadusalgnsen 1.5 %iminlagdsuas
Y 2 J ann o
Pnasidunaua 100 ml sz lddnsalfaser 1.5 nfu

o o g‘l - 1 =Y="=% 1-5 o
f5uasiiniunaue 5o ml. aldansalgisen = —x50 =0.75 n3u

100
o 1 aaa Bo) o
2.4 USnadusalgnse 2 wiminlaglsuas
Ed ¥ J ana ¥
PFnasihdunaua 100 ml. azldansalfnser 2 nsu

4 o 1 ann 2 o
fSuasiiunaue 5o ml. vz ldaasalgiser = —x50 = 1.0 n5u
100

60
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3. mamifSananunaeamas (353193g 11 EN 14103 )
A A d
3.1 1n303ieUnIa

1304 Gas chromatograph Agilent ;ju 6890N @AdLLa ﬂﬂugﬂﬁ 1

g‘ﬂﬁ 1 1A504 Gas chromatograph Agilent § U 6890N

3.2 gUnsalazasind
3.2.1 Pipette YM1A 1 ml ANUAZIDIABE19TIDY 0.02 ml
3.2.2 n-Heptane , AR grade

3.2.3 Methyl heptadecanoate (Internal standard) A 1NUT q NHH19i0E 99%
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3.3 MSASUNAIDIND

Analysis condition

Split ratio 50:1
Constant column flow 100 ml/min
Injector Temp. 250
Program Temp. Oven 200, 7 min
Detector Temp. 250

3.4 MMIBNAIDENT
] o = 3 v Ad a Y (o = I
3.4.1 %39 Methyl heptadecanoate 0.25xx g. Tuiintmiinnraesaer’ld Ysvisuasdu
25 ml 28 n-Heptane
v o ' . X ' . o = 3 v Ad a Y
3.4.2 H3920814 biodiesel 0.05xx g. laaalu vial Juninihminhdaaswers
o t:i ~ 9 9 1 o ] . .
3.4.3 111 Methyl heptadecanoate 1ml Na3en1aa1nve 3.4.1 laasluaa0819 biodiesel
uararuen 1ty

3.4.4 1haeoe llaaasluases GC

3.5 YUADUNMINARDI
Aafee 1t 1ATee GC1AgIT 19 autoinjector 118211 Chromatogram 1431

MUIUNANAT D

3.6 MSAIUIUNA

3.6.1 MANNINVUVDI Std. C17

#1949 0.2500 NT1 ANUTUTUYDS Std. C17 LINY 10.0000 ppm

J o 3 Y o 10.0000

f1949 0.1770 AU ANUANTUUDY Std. C17 LMY x0.1770
0.2500

= 7.08 ppm
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3.6.2 mIannalSinauniaeames

o a A Y 1 g o =y
gunsasnnuilSunamiawame s nil luatediadniuluTedwa 91nms
¥ { { a O’ 9O’ % Q .
Seufeuiunlafia (peak area) 1 laanmsiasiziininluloAanueasuiaggiu &9
o 9 g @ a 4 Y v [ :?
aunsamuium fevaz Tanihminveuuiaeames lansaunsas luil
DA—A ] [C xV ]
E

C (%w/w) = L X El_EHI x 100
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ElI
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e
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=D

3]
P

o WUNNAYDIETNINTFIU Internal standard

o))

C, foanudutuiuiueuYeIa1sNINTFIU Internal standard

X

A T Aq ¥
vV, 79 U51asNuuueuveId13NINTg I Internal standard 1%

y 1
M A9 1UIMinA19619
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qﬁlﬂﬁ 2 A0EN Chromatogram

AE19MIMIMIY  WPE15AYININTIFIU C17 UANMAINYY 10.2640 ppm 1A

9 9
UINUNUBDIUINU 0.0503 NTY

% laeviinveaufiaeames = 207516475 x 10264 x 100 = 93.095%

454.85806 50.30




TINTUNANITNAG AU
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FIERLLALATDIAIDENBINT

H1asuLFnIg © amAnendumaluladisrusnangamm
el 2 DuuueRua WIYRNM NS [IARINT NN 10120

Funiusaatng : 10 womniau 2556

wan1snagal : (#a 100 NSy )

Total Fat (g)

Caproic acid
Caprylic acid

Capiric acid

Lauric acid

Myristic acid
Myristoleic acid
Palmitic acid
Palmitoleic acid
Stearic acid

Oleic acid

Linoleic acid

Gamma linolenic acid
Linolenic acid
Arachidic acid
Eicosenoic acid
Eicosadienoic acid
Eicosatrienoic acid
Eicosatrienoic acid
Arachidonic acid
Eicosapentaenoic acid
Behenic acid

Erucic acid
Docosadienoic acid
Docosahexaenoic acid
Lognoceric acid
Nervonic acid

A
87.56

C6:0
C8:0
C10:0
C12:0
C14:0
C14:1
C16:.0
C16:1
C18:0
C18:1
C18:2, n-6
C18:3, n-6
C18:3,n-3
C20:0
C20:1
C20:2
C20:3, n-6
C20:3, n-3
C20:4, n-6
C20:5, n-3
C22:0
c22:1
C22:2

(r;;'ﬁqal mammmmamm qﬂmuuﬂu)

Funnagaufaaeng : 20 NgHN1AN 2556

B
91.10

% of Total fatty acid

0.0
0.0
17
41.7
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0.00
0.00
1.42
35.62
46.62
0.00
1.21
0.00
0.00
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

T N‘El”l‘hl’)ﬁl ngeheulaneuaei FHUATNTN

ﬂg]umjammmu Nﬂﬂu'JHﬂ'}?ﬂﬂ’muT.ﬂ‘]mﬂﬂ’]i‘
PIENTURANNENAGEL AuiTsdewaT ds 0517.21/ 0Fd5”

aeiud

1 e o 1=t
Wuwavenu@anagu ussqgananaiin aauan 1 ge (hiiaan)

IO Hguoe 2556

The analytical results reported in this document are valid for the submitted sample only.
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25/25 NUUNVBNIUTAATE 4 AUAAIAIET SUNBWNSNUTNA Sainuaslgy 73170

FIENUNANITNARAL
ARE19BIUIT ¢ WAANTZLNLA

VRTINUTNIS : SFC 970/2556
=i s 1 =] [ - ] e
TERSLAAATBIAIRE19915 ¢ TuRRBEARINARIERY LITFIINGIARN 911 1 09 (Lifiasn)

JueiunEnig : unianedemalulafisauspanganm
18971 2 OUBLGRA U AR N4 10120
FuRfusaatng : 10 womnax 2556
Tuiinagay : 20 wymanA 2556
HANINAFAY : (Fa 100 nFu )

Total Fat (g) 72.38 72.25

L) al : B
wiNurgrasuiiallsznialawsnn

BRE Letia

FROHIBITED FORADVERTISING

Aq
;ﬁw , PSS
(Hamansansdanian anmtumd)

sagfAuaenisdhenlinauasWamaunIw
= oy EI o as b
UiAnthnun gerusensaaniulnguinis

ot EJ % o ¢=l ) .
TRNUNANITNAGDL AUNTNADIAITN A8 0517.21/ OTHH  gafufi 2V WO AR 2556
1/1

The analytical results reported in this document are valid for the submitted sample only.
This document is prohibited for use, in any type of adyertising without written permission.
wanisnaaay 15 anusaegeiiying ﬁ"u.f1.}'7mnﬂ'1s‘ﬁiﬂﬂa‘m7ﬁimym7nﬂu'lmusg@mﬂ_




PTT PUBLIC COMPANY LIMITED
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Page 1 of |
Certificate of Analysis
Product : Biodiesel from krabok
Certificate No. 1 T-14/10734
Sample Lab No. : OP-BIO-1408829 Received Date : 08 Apr 2014
Customer/Supplier : mn‘i'nmﬁmwm'iuiaﬁsmmﬂanwmw Date of Test : 08 Apr 2014
a1miiedl audvarmassuamunalulad Date of Sampling : 31 Mar 2014
wInmanmaTuladsimmeaanomn
Sample Location  : - . Sample Condition : Normal
Batch No. =
Product Source ¥ E
Test Item A Test Method Limit Result
1. Methyl Ester,% wt. - EN 14103:2011 + = 98.7
2. Linolenic Acid Methyl Ester,% wt. EN 14103:2011 - 0.00

Approved by : Phurita Pothisuk

( Phurita Pothisuk )
Position Title :  Vice President of Quality Analysis Department
Date of Issue: 12 May 2014

(This certificate relates only to the sample tested. Reproduction of it or any of its constituent part is not permitted without the consent
of Vice President, Quality Analysis Department.)






