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1.3.1 vaulaslaida (Lipase Enzyme Catalysis)

'
=

aa dgl % a asa a Y @ da‘ aaa v 1 L7
f;ﬁmimximmmmmm ﬂgmmmmimm N@ﬂ?ﬂﬂ')lﬂi&ﬂgﬂﬁ‘ﬂﬁuﬂﬂ TR GRIS Gl

dl = :/1 dl & o dl A o a :/J o
g9 uariivanaduneunsesenduirsesiiefumaiiadugalunimi
1.3.2 1ud (Alkali Catalysis)
vy aana dqjd ] Y a aaa Y @ = IQI aaa dgl
famvesisant e WliAnUfien1im wazlisnangn widesunoululfAsend
fire naifinat (Saponification) wazin TnaBEuiinain wa Wndjisendunsaladugass

v v v 1
(FFA) 15 ayiutin anntuinaglidalgisenlieames @uiuarsnandailiube) uas

u

¥
4

wa Wifinduay uazueaneaas (a19595U)

1.3.3 N9m (Acid Catalysis)

¥ [ o ' aaa a aaa a a v o I
ﬂ”lfﬂ“ﬁﬂ?@Lﬂuﬁ]’]L?Qﬂ{]ﬂﬁ‘ﬂ’]@:ﬁﬂﬂgﬂ?ﬂ’]ﬂ’]?mﬂLNVI@L@@LVI@?ﬂ@’]EI"Iﬂ‘LIﬂ”I?I"ﬂL‘LI@

<

dwsasedjizen wiazldinnayauludiisedendimeidunsaladugase 2enedu

v o ' a dg’&l = [ o ' a A 1 A o aaa
JanuasaqtsaiailNamauiusasridaniuug wsasld Lfmﬂum?mﬂgmmmu

YNnNFaLfaTinaL




1.3.4 AN12TENEIAUDILAANDIADA (Supercritical Alcohol)
ada d” 1 o/ o 1 a dl a aaaa 1 [~ 1 aaa v
f;ﬁmiu%iummﬂmQLiqmumﬂquﬂqiLﬂmﬂgﬂiﬂq LLM@zLﬂuﬂ’]ﬁ‘LNﬂQﬂﬁ‘ﬁl’]ﬂ')ﬂ

a a

rdl al % o [ acl 1
LAANBERANADIUSENLIA mﬂ"lmmwmu@ﬂ LL@Z’qmﬁﬂﬁJ@\‘I Lﬂu’)ﬁiﬁ&llu']\m’]ﬂﬂt’ﬂﬂm@

a U

1 1
& = aa o o g P

AaeliATeINaAILANAIINAL LA NNTIUANE uazieamaiaaansaladiunlifay

a

ANANINHINNINEDU LUBNAINNULNANIT Cracking NN HES

U

o (% < . . .
1.3.5 ALTINTAINNIATAILAN (Solid Acid Catalysis)
n13ldnsaRsseag uuNURN89209ud4 (Solid  Support)  lusasalfTen Azl
dfisendanannislfuiiaeamefuuuineaiudunisdnsadludadal Az easldinan

lunsvind])isendeudneuu

1.4 msuanlulanida
1.4.1 Ingaunldlunisuaniulasigm

1. ssdudy

2. viafungina andRnALm uadesn MR wazaaAn llEwn
v damu
fﬁﬁumgﬁq
vhaunennunzi

TNNULNAALIN (rape seed oil)

N

© Qo ~ (©)) (@) AN w
=
2
bt
=
]
(o]
=~
>
»
Lo

141373497
10. i lfudn Ailgymsesnisuideulugiaesin uazazneu
1.4.2 dfisenifadulunszusunisuanlulasias
1. AW NLATY (Esterification)
[~1 dl v a . | a '8
dlunsilasunsalesiudase (Free Fatty Acid : FFAs) liflusdateganed (Methyl
Ester) visalafialadmas (Ethyl Ester) Iuagjiudnazlfiunuea (Methanol) ¥i901en1uea
(Ethanol) {lusadinindisen winfienldiuaslfumivea iasanniisiuyulunisuansi

NIUANIUBANIN


http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%9B%E0%B8%B2%E0%B8%A5%E0%B9%8C%E0%B8%A1%E0%B8%94%E0%B8%B4%E0%B8%9A&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%9A%E0%B8%B9%E0%B9%88%E0%B8%94%E0%B8%B3
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%94%E0%B8%AD%E0%B8%81%E0%B8%97%E0%B8%B2%E0%B8%99%E0%B8%95%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%99&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%96%E0%B8%B1%E0%B9%88%E0%B8%A7%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%87&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%96%E0%B8%B1%E0%B9%88%E0%B8%A7%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B8%87&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%A5%E0%B8%B0%E0%B8%AB%E0%B8%B8%E0%B9%88%E0%B8%87&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%87%E0%B8%B2&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%9E%E0%B8%B7%E0%B8%8A

Esterification

0 0

1 Catal ]
R-C-OH + CH-OH === R-C-O-CH3 + H,0
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CH2-0-C-R; CH2-0OH CH3-0-C-R
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1l Catalyst 1l
CH—O-C-R, + 3 CH3-OH T CH—OH + CH3-0O-C-R

0 ‘ 0
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CH2-0-C-R; CH2—-0H CH3-0-C-R
Triglyceride Glycerin 3 Ester
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O O

I N - +
R-C—-OH + NaOH T> R—-C-ONa + H,0
FFA Metalic alkoxide Salt Water

(Base)



Hydrolysis by metalic alkoxide

O @]
1] H20 Il - +
R—C—-OR' + NaOH T> R—C—-ONa + R'-OH
Ester Metalic alkoxide Salt Alcohol
(Base)
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Hydrolysis by lipases

0 0
CH,—0-C-R; CH,~OH  HO-C-R,;

0 | | o

1l Lipases 11
CH—O0-C-R, - 3H,0 ——>  CH—OH + HO-C-R,

; | 0
CHZ_O'C_Rg CHZ_OH HO'C_R3
Triglyceride Glycerin 3 FFA
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Oak Ridge National Laboratory
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Fuel Property Diesel Biodiesel
Fuel Standard ASTM DS75 ASTM D751
Lower Heating Value, Biu/gal ~129.050 ~118.170
Kinematic Viscosity, @ 40°C 1341 4.0-6.0
Specific Gravity kgl @ 60°F 0.85 0.88
Density, Ib/gal @ 15°C 7.07% 7.328

Water and Sediment, vol% 0.05 max 0.05 max
Carbon, wt %% 87 T
Hydrogen, wt % 13 12

Oxygen, by dif. Wt % 0 11

Sulfur, wt %" 005max 0.0 to 0.0024
Boiling Pomt, °C 180t 340 31310350
Flash Pomt, °C 60 to 80 100 to 170
Cloud Point, °C -l5te 5 -3t 12
Pour Point, °C 3510 -15 -15to 10
Cetane Number 40-55 48-65
Lubricity SLBOCLE, grams 2000-3000 =7.000
Lubricity HFRE. microns 300-600 <300

“ulfar consent for on-road fuel will be lowered to 13 ppen macammm w2004,
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Credit : http://www.vcharkarn.com/venergy/pic/A409p2x2.gif
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