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A13°99 .1 MmN luanauazaumumivesms 14 lumsyhy§isen

(30 b} Density (g/cm3) Molar mass (g/mol)
Triglyceride 112 849.5
Methanol 0.79 32.04
Ester - 284.50
Glycerin 1.26 92.12

a 5 ] ° 2 @ 2 9 a w /ey ¥
1IN N.2 ﬁ'JﬂU'N‘UﬂQil'lu'JTﬁﬁllﬁ&’u'I'H‘Llﬂ‘llf]\iﬁ'liﬂ@ﬁutmxﬂﬁﬂﬂﬂlm‘nilﬁ

o) 1 3 3 1
AI5AINY
Triglyceride Methanol Ester Glycerin
Molar mass (g/mol) 849.500 32.040 284.500 92.120
Vol. (g) 100.000 11.315 100.471 10.844
Vol. (ml) 112.000 14.290 117.692 8.600
mol 0.118 0.353 0.353 0.118
15199 N.3 dagaulas TuauastSuassenneiaiusuwniuea
- 1 3 6 9
MTAIRU
Triglyceride Methanol Methanol Methanol
Molar mass(g/mol) 849.500 32.040 32.040 32.040
Vol. (g) 100.000 11315 22.630 33.945
Vol. (ml) 112.000 14.290 28.580 42.870
mol 0.118 0.353 0.706 1.059
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a 'Y a a a Y A ]
ANTNN N4 Nﬁf’l‘li’)ﬂlﬁlﬂmﬂm‘lfﬂiu‘ummi Nﬁﬂﬁ’w‘uﬂﬂ')ﬂﬂ’ﬂui gu“l’)a‘]ﬂ'l\i“]

¥aa2An3ou
Time (sec.) 0 30 60 90 120
Glycerin (g) 0 6.12 7.03 802 | 842
mol 0.00 | 0056 | 0.065 | 0.076 | 0.081
%yield (Glycerin) 0.0% | 472% | 55.6% | 64.8% | 68.4%
M3 0.5 WamsIntSinandireiuvesnsHiadaudidn Insauunuregiinmae
8ian Insauuuuvag
Time(sec.) 0 30 60 90 120
Glycerin(g) 0 - 9.59 9.87 10.04 10.75
mol 0.00 | 0093 | 009 | 0.098 | 0.106
%yield (Glycerin) 0.0% | 792% | 81.8% | 834% | 89.9%

o @ = G a 9 ad [ a
AT NN N.6 Nﬁﬂ'ﬁ'Jﬂlﬁﬂ'mlﬂm‘]fﬂiu‘UBQﬂ'IﬁNﬂﬂﬂﬂlﬂﬂmﬂi‘l’l5ﬂll11"lJtWNﬂU'NllW'Ju‘m'Jﬁ'l

A1

ad " @
ﬂlﬁﬂi'ﬂ5ﬂll'l.lU!WNﬂ‘U'Nlt‘H'Ju

Time(sec.) 0 30 60 90 120
Glycerin(g) 0 10.72 10.86 11.04 11.72
mol 0.00 0.106 0.107 0.109 0.116
%yield (Glycerin) 0.0% 89.7% 90.9% 92.6% 98.9%
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M3190 0.7 PSUnBeTU (mol) Na1aien

Glycerin (mol)
Time(sec') [ ad Vo ad " @
VADNIANIUIBU manTmmtuuqu ﬂlﬁﬂIﬂﬁﬁltUUILﬂQﬂU'NIWI'Ju
30 0.065 0.093 0.106
60 0.075 0.096 0.105
90 0.076 0.098 0.109
120 0.081 0.106 0.116

m319h 0.8 maniuiinmgumglvasmaiiliite

Temp (° C)
Time(sec.) 2 s e == e
VAAANNUIOU amﬂimmmmmaq ﬂlaﬂIW?ﬂ!lUULlVNﬂ‘U?QHW?N
0 30.0 29.9 30
15 314 33.5 32.5
30 323 344 337
45 33:1 35.2 34.6
60 34.2 35.8 35.7
75 35.7 36.3 37.2
90 37.1 374 38.5
105 38.8 38.8 39.6
120 39.6 39.1 40.3
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4 L :’I . J { {
MINN .9 ManuTutuvesmsAsaudna a1y

Vnuvesasaady (mol)
Time(s) P :
YARIANNS oY HUUNIINIZUBNE HUUNsINTEUBNdou

0 0.1180 0.1180 0.1180

10 0.1070 0.0865 0.0827

20 0.0799 0.0549 0.0468

30 0.0624 0.0247 0.0125

60 0.0525 0.0217 0.0109

90 0.0418 0.0198 0.0090
120 0.0374 0.0121 0.0016

a ' ) P9 da X o |aaa
AT NN N.10 ﬂ15'Nllﬁﬂqﬂ‘lﬂ'nllﬂlll’Uuﬂlﬂﬁfniﬁ\lﬂu’ﬂlﬂﬂ‘uutluﬂ’lﬁﬂ']ﬂgﬂiﬂﬂl

In[k]
Time(s) = — ' o
VAAIANNUIOU HUUUNSEG UUULYNAUINUNIU

0 g2:1371! -2.1371 -2.1371

10 -2.2349 -2.4476 -2.4925

20 -2.5270 -2.9022 -3.0619

30 -2.7741 -3.6997 -4.3850

60 -2.9464 -3.8308 -4.5151

90 -3.1754 -3.9198 -4.7119
120 -3.2851 -4.4115 -6.4348
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P I @ av A ' o ' [ Y
M3 N.11 Famsifseuieunuanuissoue lua k, NUATAINIUN TG

- ﬁuﬁ'u‘umﬂﬁﬁ? 81 | Pre-exponential factor | Wa9IUNS zvi'u
nsfifnm
m n k, E, (kJ/kg)

Present Study (201 l)] 1 0 34.81 16.56

Present Study (2011)” 1 0 1.12x10° 30.48
Joelianingsih et al. (2008) 1 0 4.21 30.8

He et al. (2007) 1 0 170 56

Kusdiana and Saka (2001) 1 0 3.33 -

‘mandnluTeRmadaomum Inih las148idn Tnsauuuurieg

< mndn luTeRadomny IWdh o 1980 Insauuuusistunamay

MINN N.12 HamsIamnsud usery uazwass Idhinaides

Time T e - s

oian Insauvumag BN INTAUUVUNIA UMY
(sec)

usea i | nssueInih | Srdaiih | useduiih | nssue Wi | draelih

0 0 0 0 0 0 0
15 220 0.11 24.2 220 0.13 28.6
30 220 0.13 28.6 220 0.15 33
45 220 0.16 35.2 220 0.17 37.4
60 220 0.19 418 220 0.2 44
75 220 0.23 50.6 220 0.22 48.4
90 220 0.23 50.6 220 0.23 50.6
105 220 0.24 52.8 220 0.24 52.8
120 220 0.25 55 220 0.25 55
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lﬂ' = g L ) d' - 1
A1319% .13 amsifSeunsudsinaniniulu TeAaninga ldnnnseuiumsaeg

Reaction Time Temp Triglyceride Power %yield
Process
(min) (°C) (8 (Watt) (Glycerin)
Electric Heater 2 40 200 1500 68.4
Electric Field 2 40 200 56 98.0
Microwave 15 60 100 250 99.9
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M3 N.14 MssadugumswanluTefadrsvaatnnnudou

g mnume 19i930anau 2 1309 sTUUThaTY 13.54
MUY —
hr/Af309/3U
i 0.00 1.00 2.00 3.00 4.00 5.00
9y s
AunugLnsal 32500.00
Anhyesnm 650.00 669.50 | 689.59 71027 | 731.58 | 753.53
PO&M 2933.17 627.90 | 606.55 585.93 | 566.01 | 546.77
mldnelunis 281,684. | 290,134.9 | 298,838.9 | 307,804 | 317,038
* 273,480.00
ANUUMS 40 3 8 15 27
-y 264182. 238143. | 230046.
PAMIUMS 1234097.78 255200.74 | 246524.51
32 26 95
a1l 4082.74 | 4210.53 | 434232 | 447824 | 4618.41 | 4762.96
3,573.1 | 3,456.0
Penergy 18,491.94 | 3,948.92 | 3,819.48 | 3,694.28
9 7
Yoman 3,250.00
Psavate E710:17
i manomeg (19910590 = Suasyu+a 9oy
mlenesu 1,286,311.72 )
: NAIU +O&M)
magaldnesed | 179,980.13
AUNUMIKAA 20.00
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o

v.1 mafmavlinammueandadou 1: 3: 1 TasdmualuuswiaTuagauas
annumuiudiulmuaisd n.l

NAUNIT

TG + 3MeOH —> 3 ME +G (v.1)

ﬂw )

° a Jd
uiunglduda + Gumuea—> G)uniawames + ndweiy (¥.2)

v
myws luaveuihiuns19uda 100 niy

g
molm =— (v.3)
Mw

? o oA Yy 9

mol = YU Tuaveuhiuiy19uda (mor )

A Yy 9

v vy
g = dminveadniunslduda (g)

-

g @ Yy v
Mw = winluanaveniniuiy 15uds (g /mol)
' :i
wnumluaunisi .3

100g
mol  =—————=0.118mol (v.4)
849.5g / mol

o 2 9y ¥
muu%mmhmmuaa

molm” =3X0.118 mol =0.353 mol
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0.353mol X 32.04g / mol =11.315g

3 v J
v.2 mafamsnaniniuluTefiwa Ceyield) fmualvusnnaluagauaza

anuvuwdudu ldaumsedi n.l

VINAUMS
|6, —xon|
Y%yield=——=X100 v (v.5)
Ga
&
o

nunawesunialaese o)

G-
B Wnundesumungud ()
KOH = Pnams Wunadonleason lean 14 )
unum luaumsi v.s
[6.12g —1¢]
Yoyield=———"=X100=47.2% (1.6)
10.844

v.3 nsimamaadua Inidhwesdidn Insauuuuiag

NNAUNIT
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[ a2
— | =1
14 2R
E=— = (v.7)
2 [y 4 -
Rl —=1|n| —+./| — | —1
2R 2R 2R
4
o
E = manutuawn Wi (Viem)
{ "o a
v = usswuidleugiadidninsa (v)
' [] ad
d - ILYTUNIEN 19040 1N3A (cm)
v A ad
R = IANYDIDIAN INIA (cm)
x = anuduaun i luuuaunu x (em)
fmuald
x=0cm
SafivedanInsa (& ) (MR 0.5 cm
ITUZVILHINBEAN INTA (4) 1AV 2.5 em
v b 4
ussaunileuguididnInsa (v ) vy 1000 v
unuam luaumsi v.7
25 2
— | =1
1000 2(0.5)
E= (0.8)

2 2.5 2.5
S5~ el ——+
20.5 20.5



78

=638243V/cm

o ad [
v.4 Mmusmanudvay Wihwesdidn Insauuuuvisuasumau

NNAUMS
a4k
E=—u-o-— — (0.9)
R2 R
In—= "1
£
&
o
E = manuuauy Wi (Viem)
v o [ 3’, ad
v = ussnuitlougiadidaninsa (v)
R, = Sefiveadian Insauuunma (cm)
g "o Seflvedan INTAUUUIMNIY (cm)
fuald
Safiveedian Insauuuuna ( R) DAY 0.5 cm
Seiivodan INsAuULIUNIU (& v N 4 cm
Y d' (] .’;’, ad " @
ussnundlougividnnsa (v ) iy 1000 v
unua luaumsi v.9
1000 1
E=——— — (v.10)
4 05
In— ™
0.5

=9617.96V / cm
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A.1 AIAIUNIUA (Viscosity)
v | o Y %’ s A' %’ @ a 3 '

mANurliaReMyIanuAIMUMT Inaveaiiu diednfuligugiigeiu faay

° ' ? o ] [ a [
nilavgdins maumilaveniniunteesn 1Aid 2 siiadaoiu fo

3 A W o 5 .
L. MANUHUATNYIYU (Absolute viscosity)
v vy v

AennuAumuiiegluveunaslusunies Y83YDUNAINYNAAULNDBNNNY
vinmsdsziu138e Tans 2 uiy

2. MANuniiafiuu@n (Kinematics viscosity)

fisshsrdwnmmiladuysaldendnumuivesveanad a gumgiilen anuniialy
ssunainliviaoiiu alan (Stoke) wie iu@alan (Centistokes)

4 { @ ' [ Y a (4
wsesilonldianiniumilaiiog s uuudesude Tuwesiiuee 19uuy Saunes
@ o a o" d

(Angler) Tudanguezlduvuisnga (Red wood) uazluanigowsn sxlfuvuerd Tud (say

§ [ Y o & < 4
bolt) in5esiie Sauvuimd Tudezilsznen ludensellowssphuiudunzsiing 18 nasent
funsziles lumsnaaey ‘lﬂmmuum‘lumvﬂamssqumuummmsmnqmﬂnu MadIN
uuﬂaau‘lnumu‘lnamusnunszﬂmmam‘lﬁ'"lﬂmmf Snadidmua wieniisunaae

'lJi5‘Vlﬂﬂ'lﬂquQ!JGIU‘Uﬂlzﬂ'lﬂ'liﬂﬂﬁﬂﬁ

7.2 9a10' W (Flash point)
=) a ’o‘ LY &‘ a a a %’ LY &‘ a da ]
1l fe annn'lmmmnuwammﬂzmﬂmsmﬂ'lﬂ uniiuremasinaa Trldwe
2
uarasniiyany s umuwmwmfrmsmﬂseuuuﬂﬂwa'lnmsm;mm'lwmﬂﬂ 52°C @

&
’J'I‘lJ'l'Nﬂ“lﬂU’JﬂlﬂﬁﬂUHWﬂUL%BLWﬁQlNﬂ'IUﬂ’J'm‘]JﬁfJﬂﬂU‘llP)\iﬂ'lilﬂ’UiﬂH'l

A.3 AANNGIW UM (Specific Gravity)
1 U o 4 o U v %’ o %’ L7 g o g {
AANVDNTUMIEY AD Sasrdusen i minvesiusuihmsnueahis
. S a o 1.0
Suasiminu Faimuamasgu 1ifigungd 15 AnuasTumzannsam 8 laowlasgl

nnANUDIueile anuaueh lovzinld lneld e Tasiime Suiiafiemy
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A.4 AININTOU (Calorific Value)
v .&’ a [ 9 aan - 1 .’,' LY :&' a o
mﬂ'nu?au-umwmwmmmmm"lﬂmnﬂgnsmmuszmnumuwammnn
a a a 3 [ a [~ ' tg a a' o
pondvuiinavulasnisduanl lalasnundudiulsenovveudemauiiosiusy
a o3| g 2 A o a o %’ 2 ' g 9y
aan«mw11znmmﬂuuwemasauﬂuaaﬂmwvznmunjummag‘lugﬂvm'lam Miims
o o %’ -1 a 3 g 4 @ 5 g
nauitluneaiinezlinawSoundsvesmsnaiodiulomadu Terhilvzeen sy loide daty
- mudeuyegey i ledolugvesnandounds dadimdesnmsgayde e dawitldin
<] [ 2 a 9 ° L ¥ o o A’ a '
Wundsau azlisnnudoudnnmanudounmuai ldnnnsdualvessemas o

3 L) 'g 1 ' 5 &' a D
anudeuiiSonimanuious daumnnudounmuavesusemisonnannuiougs

A.4 9AYUAI (Cloud Point)
- o @ ) 9y 4 o a [~
llmmmﬂiymmnElmﬂm”luuazmiLfmsﬂ‘yﬂniﬂﬂwaiuﬂmwmmﬁwu (LU PTY
' 9 a sy ¢ o 2 o A ° g v A da
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.5 qﬂmﬁ"a (Pour Point)
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Abstract

In this study, use of elecric field to produce transestered
biodicsel from soybean oil was carried out. Direct-current power supply
with various supplied voltages of 5 10 and 12V in to high voltage electric
field generator device were considered. Moreover, the effect on direct
current and alternating curreat in to high voltage electric ficld generator
device were performed. Gas chromatography was the method to evaluate
the composition of the oil yield. The results showed that, the 12 volt DC
generator could produce 100 ml biodiesel and the spent time was 20
minutes. The altermating current unit could reduce the time on this process
to be 90 sccond and increase the temperature of the oil o be 60°C from
25°C. The produced biodiesel had similar chemical composition to the

general process.

Keywaords: Biodiesel, Electric Field, Power of Electricity
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Abstract

In this study, use of electric field to
produce transestered biodiesel from soybean
oil was carried out. Direct-current power
supply with various supplied voltages of 5 10
and 12V in to high voltage electric field
generator device were considered. Moreover,
the effect on direct current and alternating
current in to high voltage electric field
generator device were performed. Gas
chromatography was the method to evaluate
the composition of the oil yield. The results
showed that, the 12 volt DC generator could
produce 100 ml biodiesel and the spent time
was 20 minutes. The alternating current unit
could reduce the time on this process to be 90
second and increase the temperature of the oil
to be 60°C from 25°C. The produced biodiesel
had similar chemical composition to the
general process.

Keywords: Biodiesel, Electric Field, Power of
Electricity
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