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Abstract

Emulsified transesterification of soybean oil into biodiesel was investigated using
potassium hydroxide and sodium methoxide catalysts with methyl glucoside oleic
polyester as a methanol-in-oil emulsifier. The transesterification reaction conditions
were optimized to obtain high yields of fatty acid methyl esters of the quality
defined by biodiesel standards. The developed process resulted in 95~96% of
overall yield from soybean oil by alkali-catalyzed methanolysis at 45C of
reaction temperature with 6:1 of methanol-to-oil molar ratio and 1(v/v)% methyl

glucoside oleic polyester in the presense of 0.8wt% KOH and 1.2wt% NaOCH;.

A 2

dio] 2 O A(biodiese) & F2 AL AR FEH A4AEFAE dAAY] dAASREZA
green esterzti1 = stedl AFANFE £U £ A3 o, @354, 3 T LFEFY
o] Hrte S SHARJ] TP ebvks wiE3E AAlstE V15 ¥©st g o
HollX AR 2AM 2 FoAdlo ZxE 1 Utk 2] E-f(vegetable o) FA4&< |uk
A 2 MR 2HE2E dy7|EFe Al aH 22 HBAZ] HloletA L HE=ZC
A(petrodiesel) 3 EF87L} ©rEo 2 @Az dge A3 £ glon, Hlolerd
el 717 WY A2 L dojol~HI 28 FAHA 2ste] e, B ATl
A AAGE ol ~E 238 FAL FR9} Ege 4Igsee E3tE Foog
R Tl o] =3 M| Ro] FPEE B3 AL AAY Aok TR/ #F3HAo)
o ~e|238lo] 2] HlojrjHe] AMAl7|ES AT ML UM AP E 2 2
(FAME, fatty acid methyl cster)e] =&l mlxl= &4, Zulad FshA] H7Fe 2 vEgA
ko] FE +HstaL FstHoldl~H 23 FAe] whExHE FH A3} stk

Az R4y

AdA =

vlo] o ] @S A %37 93 daf« 2+ Eg 28 Altriolein, TCD o FF (]
A 24 linoleic 956.8%, oleic 22.1%, palmitic 10.3%, linolenic 7.4%, others 3.4%,
ALAhHES ALgstg m, F ol & (methanol HPLC grade, Fisher)®} <7a] S v

=18 =



(sodium methoxide, ACROS; potassium hydroxide, Aldrich)2 Zojo] ~g 23} 3}
Foll H%4Hglacial acetic acid, Sigma)2. 2 F3}5l3 o, FIAZE WE FF+
FIA = 22| 4FE 2 ol 28 Z(methyl glucoside oleic polyester)S AF&35gth EFEA
ko 2= GCHF2 Sigmad 24k tiEol 2~H Z(oleic acid methyl ester), 2] =4k
o &of] 28| Z(linoleic acid methyl ester), 2|% a4t A€ 2 (linolenic acid
methyl ester), 0] E4lof| & A€ 2 (palmitic acid methyl ester)E AFg§3t3 1, &

483} 2280l 25 HPLCE Alokg AM83hact

Ade

FEAZ wRRkE7le A Rz o dgEE Iz Fujz Helo|zH 23 7| YA
B Fo| Frzidoz vigs HAANZ el AE2FE ATFTH vlukg vge
S AAG Fol| 222X FI 2T EFE(ETV], 122 SulFEstn 94

Nlo HE

23l ZeHdo] 2eldrh &ulFEd 45 dHFE FHi F22EEH il
AZZHtn 0°C°||*‘l Froggz AP do2g2g daFoz &3 HI3
5 golavl2 SEeldld A7t Z-(ODSI, 4.6mmx
do2 3tn ol E olHEYEZ P ZE&(AFB], 48:484,
o 1m2/mm)—a— Ao 2 sle] UVHE7](Waters 486, 205nm) 2 A &3} o).

i1
fu
o
=
o
_,"_1.
l:u
>- O{N
_N‘
o
2
;

A% 9 13

Aol qF vFe Ev

Fig. 1& EZ2aAd dFHo &2 FHofo] oz dojoze|23 wgelr of
©&e] EH7t g vlAE YL EAY HoZ, HELE 45T B 16
olstell & &H|7F F7tgte] wely Hatex= FH3F Frhshed 95%0|de Mg
o =estglen Lol delE &l FFo] Base FFE el dag
of B2le &8l FFo] 2= R FA9 EEX=o oESE AL LY F
R ZEste HSAIS o2 AHET fAS} mEtge] H4E8HEY WL
% FAe] EXsEd JESV] GEA Ho2 wedt

e FHoo HIMF

Al J&3t ¥HEe BT Holdxzu 23} wtgEmz b3 A gz Zujq

A3 Uk Fig. 2% 45Col A, §Rlel et olet2o] Zu)7} 16U W fFSo] of

g FAstRE Fole HrtEn Eggudlel i ZtgHlSA= Zoje] Hrbgke

FEL HARHY A2Z diFfe P A TEe HrtEe]l FHEA weby
ArlEol ez 2] £8o] thi Fr7hshs S vFeRN AT 30ming- 0.8wit26ell A

I
FHolr& 07%C =2 ojFle 238 £ FAdonz HY HriEde oF

— 788 —



F FE7NFLZ 08wt%U S ¢ F JUcTh LTFHEAE FZuE AHEE EEeI
o] Zgoli 06wi%elatsh 12wveel el MelelME EAstT 06wtetel F33 F7
ato] 15wi%ell Ay 96%2 £ =2t webd, g% 45T, 2] 1604 F4tst
ZEe] 23 Artge 08wty 4tFEA =] A HrtFe lowtket A
100 — 100
— . —
90 '] _—
95 4 a 7 _~
g ; -
70
g % - /
§ 8s §. 50 /
g. g W0 / @ OAME(NaOCH,, inolewn), 90min
é * “ 0 / —O— FAME(KOH. soybean o), 30min
—o— Inolein, 45°C, 1 2%(wiw) NaOCH,, 90min v Malgric Scki metind ester
2 74 = mmum.osuwm;&w,mm 2 // 4 L..""L"L:".‘f.".‘:,":';.‘;"'
10 ./ DR O paimilic ackd metinl ester
70 0
4 L} a8 10 4 8 8 10 12 11
Methano! / Ol (mavmol) Catalyst / Oil (%, wiw)
Fig. 1. Effect of mole ratio of methanol to oil on Fig. 2. Effect of catalyst content on FAME yield.
methanolysis conversion.
100 100
= i
== — P2 S——
" — s e w _ o —3
70 // //;:—/ = 70 o =
g L A i’ w0 -
i met!
2o f o R et v g ol
2 —o— paimitic acid methyl ester -
// / —eo— lkinolerc acid methyl ester / —8— 0 8%(whw) KOH, 45°C
L I/ NeOCH, | —v— linoleic acid mathy sstar 20 / o 1. 2%(whw) NaOCH,, 46°C
i 1.2m% | —8— oleic acid maihyl esler =
—&— paimiic acid methyl ester
. o 10 20 30 40 50 2 o 10 20 30 40 50
Time (min) Time (min)
Fig. 3. Effect of reaction time on FAME yield of Fig. 4. Effect of reaction time on overall yield of
soybean oil methanolysis. soybean oil methanolysis.

Holo] e 23 &3 WA

dojol 25238} ghgo] glojA oz H] g3} HHFo] AESE I3

r}_
o
2

A
Al8t7] 18l P 2EE 45CZ EAst detE 2] 16, 08wtk F4st2 &
12wt% ATIZFUHSAI=EE FFE Mol 223} stHA HEZA| ko] Aabe e
| ~H 29| Fg&o] v FFL Fig. 3~40 =Asn 243 Zz AgHo=z
BEFE7 U fAE 7199t go] ooz Lo EANEo| AH 29 22 Ak
do|2H 29 F8& =3, BEXSE7 =oiA 7t Adol & EddrEd s
H2e gjsdddEdd2gea2s 582 ddFoz ston g3 A|te] ZAA ZH435
T 3%E Bt £452F Zo8gAs 46T E3AT 0 Fo F2F
£ 90.7%0) L2 A T ATEHEAE Zojwrg Aol ME 45T oA BFZAIZF 508
Foll 85%2 FFFEL LS F ANV

— 788~



+r3ta

RES2E 45T, mehE &4 1694 12wmt% AURHISAIER 578 5083 ool z:s2s}
& wol] 3k H7kgke] diFirel AieEel 2e2 F8of uXe PgE =AIF Fig. 50A
TS 7Kl webd el 2u|2o) 82 816%elM U8%E 2lselity el
Hdo e 22] +&2 8%olA B% TELZ TN f3lHe] AHH S A2 AHF
WEEE 1% € T AUk Fig. 62 1% F3HE A7 iFR/E HTolA vigke B4] 16
o2 {3 uo)] HojoiE|23} 588 TAIRF ZHoE f3RE WrHHo=A vhgdTel 3
T80 T7RME & F U vhE2Trt 45TYel ETFSkn g EelubgAls AR 2
0~30=°lM B7% LHFHFAIE FulghAle HEAIRE 07 Foll B0%S] T8 =2
& sl dEEE Al £ B E Hleler]de] Ae] 7hssicka hekeic

100 100
| (e i ™ Y
S linolenic acid mathyl ester 80 /// "
) " e
- 0 — -
g £ ol Jl -
3 g |
£ u > s /7/
g 5 0 /
i é o I 7 —8— 0.8v4% KOH 3nd 1% polyester
{ —0— 0 % KOH
20 — - 1 2W% NaOCH, and 1% polyaster
i i —o— 1.2M% NaOCH, only
10
70 - o
o0 ] 10 0 10 20 30 40 s0
Emuisifier content (%, Wv) Time (min)
Fig. 5. Effect of emulsifier content on FAME yield Fig. 6. Effect of emulsifier on overall yield of of
soybean oil methanolysis. soybean oil methanolysis.
2 9

W FHfel fratdolol =g 23} o)g wlo]loc]de] Hatr|&g AFMEF A
M At e cg 2o g v A wete Bu], Sz ZoiF, f34 Ho}
F 2 NHSATY S FYsn fsldold2HZE FTH HEEHUL HF
g Az, BE2x 45T, hFfol g sge 248 16, hFF g &34
H7be Wv/v)%el A 08wt FAs & T 1.2wt% AClEHEA =2 g F/2 7z

=
Zt 3023 503 Molo 2623} st 95~%6%FES] FLTFEL AU

Fungd

1. Bender, M., “Economic feasibility review for community-scale farmer cooperatives
for biodiesel”(1999), Bioresource Technology, 70, 81-87.

2. Graboski, M.S. and Mc Comnick, R.L., "Combustion of fat and vegetable oil
denived [uels in diesel engines. Prog”(1998), Energy Combust. Sci., 24, 125-164.

3. Encinar, JM. et al, "Preparation and properties of biodiesel from cynara

L.oil"(1999), Ind. Eng. Chem. Res. 38, 2927-2931.

— 790 —



