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Abstract © The esterification of palmitic acid in rapeseed oil and methanol emulsified by
propylene glycol with PTSA{p-toluene sulfonic acid) was followed by the transesterification
of rapeseed oil into biodiesel with 1{w/v)% GMS(glycerol monostearate) as an ernulsifier
using TMAH(tetramethy! ammonium hydroxide) catalysts at 60C. The former reaction was
optimized at the 1:20 of molar ratic of cil to methanol and b5wi% PTSA, and the latter was
optimized at the 1:8 of molar ratio of oil to methanol and 0.8wi% TWAH., The overall
conversion into biodiesel was 98% after 60min of reaction time at the 1'8 of molar ratio,
0.8wt% TMAH and 60C. TMAH was a good catalyst {o control the viscosity of biodiesel
mixture,

Keywords © esterification, PTSA, transesterification, TMAH, cverall conversion, viscosity of

biodiesel.
1. M B B2 green esteriE =4, AaE 1%
Fsit B9 BEE dH5aE FEOA o
dololAe Fz ABH §A49 FEA 4 0 00E 0983 WAFS ALY & Yo
o mEE AAE 2 9= oldadzle g Eg, AR A FEEHAR L B oy
g walgo) kol 243 A% A uy o
JFAEH, wabta wEEE A Ve
T24% (e-mail:vihyun@cheju.ackr) Wal ool oA ulH dmrzAle 2o

- 300 -



ol mzdga Aozl #A9 F AEd A

Witk ZEAE dgadzg dged 2

A GZo AHkal ol AHER ASAZ bbo]

9_]—/];@]0 ]Ei ]:]ZHJ% p_?ﬂ—o}_{

gAadze daz Agdth FH9E T 7

A 9¥e dE 593 QB FAFE
KR

Hl:‘?tﬂl*h spoloridel Bd FAr1ES
g4aa FR FBY Agonry Ui
w2 s 9o AFAd Dads
JRE A4EYE wEod 42 FFIR
. wek ohie AAste) uA £8F
00% olato] Wdz FREAWA, Af7HA] A
& FEael, quA 977k 48" 2Pl

e BNARe gee AT eusE A
g3, AHA sdeel AZRAL. HHdsg
g7 g8 Bvish w8 4TS o
AR voleride] AL vl

g4 ANEstE A3 e A BU ok
AR vl gAME ARach vhele)
ge] FFAE 3o} o2 AEssts] AsA

e, A 458 golstA FYsof gk dF
Fub FAlAE daYR A3E ke mlsolu
Al Xs AFsA 7T + 3o vole
o] A4 HAT 2y viF A7l
A alEsEE o d 2 289 B9 # AW
o] dtx & AlejAle] A& SAFIEA olE
FASY Yoz AL AT A A
APk 1 A% d 7 wiEste E3 ARG
ol 16wi% ©lEkel A2 1EAE 9 B
2 o #wazkeE $009 - $0.2001%, 2 &
kol 15wt% o] 4¢l BEle IElAE 13 #@E
=24 7 Hujrkes $001 - $0.030th | 3
116389 st A2 Bk a2
g Aol wpoletidz Ao} 1507 AW
o fAfE g, s gz E4E

Re g 7igjarH3l maia Aol A HHEEIL
HALHE volodde dnz AZLd}E
ATf7F AFHAT Folvt FAE ATERE A
wiate dxe A A" AERe 9AF
o] o4, HAE&F volevdr A
A7t 3% A3 HALFE EJ* 7} 16
Zojeile] F9 Aoz & 28
o EFEeL HERY FEF i;} Ak
Apo] oW AEFE oy, ZdqA Jie
3 - FF R AEDE dojuniA duE H

e

R LR ER

7‘—1?}5‘1—1’/}[3] e At deE w3 AT
& 4wtk o) Fete HAYERe] B,

f2 AFsE 23 AL BrEARl 345
A7 At e 2z z2iE SAEY
228 oA stx, <&ZE Sevt 2248
fAc, wEbdq 4 - dFE S A ehe 2
oA FAel oo AH4l 19AY A
Zo) dzHl2gte 7ty 9go2 WEERET}
off =gtk dFeU F e A FviEe F
Ab @, At Fol Y, 23 Aately o
2o ¥ Aol & &35t PTSAV 7 24

o] #& iz duiA Stk FIAAR w
%—5—}% 139 922+ 9_}7]. 5/&0 o101+ ;qﬁ
&, B3 3y E?{}aa A4 o dg
go] Hdd Aoz dHA Uriel E3} A
ko] elxelzst 71HE 2, A FujelA
dele ZEEo o3 dAs d tERdVE
AEAE ool H & FAL st AEA Y
FAE 4HW, T2ES olFoR T
7t AAE dee] #AL 23 wHFoEH
Auab g a2 BEREAVE AdErh *
8} Aubaba vebg o] B g7 R 1119
o a2y EEAVE $€55 9 el Y
ol 4 ¥hg &x7F =8 o] A& dfast
7] 98 EHE 110 ol¥e® EA fAFY

B2 B M9 Hold, 4 Syt 8
=
K

8HA| Rt 3Hr451"‘ Z2E9 A

A% QRS fAAE Bk B EAE A
s Bug PHoR, due-8 £3E I
& - A7 - ARy - dgdAIEE A3

Sol Aniel £ ATl AY§HERE
dloletid Age] 7B 24 £E37] s
g ARte FHSE 4ARE A8 1
WA A S olsHEss 287 97 )
Aol 2B 23hE SRS, 10 dxd=

5 zdzo) 2aA Hololxdzstd WA=

e mAsel, AW W2 B
Asked gUe PPANE FH z9zds
AN Aol B AFe] BHoltt

N
B

&5
=

Fralfo] EUEMIE, () YEEEls A
7bshe] 19wt%e] TR EAS FHiE ABE
ZZﬂ o]—M_L_ AF o2 = PTSA[l:\:jf, () WA

- 301 -



Vol. 23, No. 4 (2006)

18 AFSEdh 60Tl A FnEMNS Zg
dageFHig, & oA 2 F34
GMS(glycerol monostearate, &8, HAAHE
HEg-Bof Hrlste Ewlgdee 1w, 3w,
SwinE RISAZ|EA J2H28E FHES
15%}1% Al z2ddgeEs #hety
o] A AHEGE —“E"]ﬂ‘d

g FulEAMS (1IN NaOH=Z H%

g A4bE g I, o] =R 31'”}
3 A3 &8 FAsH %_}U}
37t F8 A, A5FY AEEd
FEAFI I, A FuFE ‘:ﬁ}}\]ﬂ
= 47 zoldlaH RS LoE
#e KOH 2 TMAH (25%,
/—\CROS ORGANICS, New Jrsey, USA) =1
7V 47 me dges Uw/v)% GMS #3844
skl Evjel v #§HE A IIHA
dolo| 28 23 E aAletgvt. AR Hghe
olE2% FFAF ol digt #Holojae 2
Ay SgA=e HiE Tio}‘ﬁ ﬂ

1N
!~l rZ ¥

o I
- miru

>fn'
_ol.,

I im

L it

A

y

E_&Qﬁmﬂ
o 2 = 2

et

1
s R

o {m

e e te i 2 8 oo L
hn}

P o b
to
(S35

9]

B
£ -

o2

HpAL

m
=

N
st

o 4 P

d‘CA ]C
i A(CACM CECPV/I’S‘DQ ................ (1)

x7)  ErEL

g HEsy

(1 - jl‘//Keq), Q9=

2

alz

)

RS

Sojol &g LviEal s FA-F2) Biodieselsl 3
(M+1)—40]"2 53, weEs 448
S ZUEAY HEEE,) FOE EASH

AL Aoz "o

dX,/dt =k CuolX 4~ (M+ 1+ ay) /20,
[ M i_ TL - &2)/2041]

Ashg& Alztol s} HEeE, 4 (3)o] "t
n[(2a, X)— M—1—a,)/(20, X,
Fig. 12 60TolA 5wt PTSA &w]& ARg

sl T2 PAFHE FHAE 0295m H 7%
A W@t A s dge 2w @
2 grjEitd ojxiEst d3ee WEAz
of cish =gk Zojth
100
Rt
;\; /v’/—j/ -
< 0 PR
5 P /// .0
& i .
0)) {i// o
5 o 4 L 0
5] o o
e o
g 4 //9/
©
8 e —6— 1:10. No Emulsifier
% o -0 110, Addition of PG
7 20 4 —v— 1:20, Addition of PG
w —~7--- 4:30, Addition of PG
0 . . : . .
0 10 20 30 40 50 60 o)
Time(rnin}

g. 1. Effects of molar ratios of palmitic
acid to methanol on esterification
conversion(5wt% PTSA, 607).
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Fig. 2. Effects of weight percentage of PTSA
on  esterification  conversions  of
palmitic acid(1:20 of molar ratio of
palmitic acid to methanol, 607T).
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Fig. 3. Effects of molar ratios of rapeseed oil

to methanol on overall conversion of

rapeseed oil (1:20 of molar ratio of

palmitic acid to methanol, 0.8wt,
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Fig. 5. Effects of used catalysts on the
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