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Abstract — Production of biodiesel from soybean oil catalyzed by Lewis acidic ionic liquids(ILs) containing metal
chloride salts was investigated in this study. Metal chloride salts, such as SnCl,, ZnCl,, AICl;, FeCl; and CuCl, were
screened for oil transesterification in the range of 363-423 K. Among these metal chlorides, tin chloride showed par-
ticularly high catalytic property for the oil transesterification. Similarly, among these Lewis acidic ionic liquid cata-
lysts, [Me;sNC,H,OH]CI-2SnCl, resulted in a high fatty acid methyl esters(tFAMEs) content of 91.1% under the
following reaction conditions: 403 K, 14 h, and a molar ratio of 1:12:0.9 (oil:methanol:catalyst). Unlike the pure tin
chloride catalysts, Lewis acidic ILs containing tin chloride [Me;NC,H,OH]CI-2SnCl, catalyst could be recycled up to
five times without any significant loss of activity by separating from the FAMEs with simple decantation. The Lewis
acidity and high moisture-stability of this catalyst appeared to be responsible for the excellent catalytic performance.
The effects of reaction time and the molar ratio of methanol/catalyst to oil on the FAMEs production were also stud-

ied in this work.
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Fig. 2. Liquid-liquid biphasic catalytic system.

Korean Chem. Eng. Res., Vol. 48, No. S, October, 2010

A - B - 9313

= 0k SIS aqkete] wlel o)Al ALkE 98 ollAE wEk
W A5 AT
2.4 9o

2-1. A8 M=

B o= njo] eu) Aol dg 7 (FPRIERHES] 79} SK
AL 12 99.9% WRhe-S ARSI vlo] Al 4S9l
AR Aloke 2= YR EFEZR Fulkar k] 15 99.5% methyl
heptadecanoate®} Junsei Chemical*}2] =% 99% &+ || AN
Siinh. w4 9dslEe] 7k Fol2t o]/ HA| Ful A xE ¢
] ARE-El AJoEO 2= Sigma-AldrichA 2] <2571 98%21 slEe,
A3, Asfold, AT g, 57T 97%R1 FsHE N, 5
7} 90%R! Ak (1)E ARSIt

2-2. E0fe| M=

AankA 0w defxl 5E72 FolAt 5418 (SnCly, ZnCl,
AICl,, FeCl,, CuCl)oll Z2)3 (cholinium) A] &4 NAZ 7)8}
o] Folx 4k o] A NA FulE AxBITE. o] NI A3t
= (choline chloride, [Me;NC,H,OH]CI} 4331221 G314,
Asloted, Ak M), B3kl (s P8k & Bl 250 mL 4%
o] FobeEEkaA e Wil Aa E9V1E A8k 393 Kol AlE
Z Y 25 el Tk A7} A wizhA] wniet 3 71det
o] S AxAH12]. FetETFrlES A3t g7]ek ol o
3] ul-9- TgkelE R A4 1917 elA TSR R e Suldellx] €
Sh= & HIEE A3tEdS Jol Efelo] AdelA] 59l $ SuikE
AAs FulE Ax=siSit

2-3. F0 SMENM

Az Zu)e] AFFHE 971490 Flhs F2AA FTIRE 8
Q153 rl2] KOHS} AlSelo|E 4A7 AZE gdS Az
oA HA| Znljel] A ]S 1:30.% %3]
AlA FRIBIITH13]. AHEE 71715 2191 #371(JASCO FT/IR-
5300)% 359 1,600~1,300 cm™! oA ATR(attenuated total

reflection) O 2 A|52] F4EE S5

[e XN = B = A=}
g 5 93] At

2,
).
o,
El
riot
=
Of
(o3
fiu)

T} HlEkE, AlZE Foli 4l o]/ o
A FiE vEg7]o] Yol w2 A wrkshe Agslein), Fuj A3z
95 93l 25 mL 452 <F 12 bar7kA] AE 4= A& borosilicate A
o] @o] ¥ nlold Wkg71E o] &-3l3lal, =8} REgAITe
w2 X e W o <E] (fatty acid methyl esters, FAMEs)2] $F-2
st $18iA 140 mL §52] LESY o). HEE7|E ARSI
th Wkgo] Tt & Aol oA AFE S sl HigkE,
SEAIE, S| o= A7 dojdtt, 3l Ao At
R AE 32 KS-M 24139] 2 A3l 48kl o, B4t
%719} HP-INNOWAX(30 mx0.32 mmx0.50 pm) XA AHo]
2 713 A 20 129 (HP-5890 gas chromatography)s A8
SlTH 14]. 71 A ZrRE 79 o] AF 230 et HETE
523 K2 AAslo] 08 255 433 KE AIFCE 513 K7 52
TR IS o]g8to] BAsisith




BEHSES R Folt ol o] FelE o83t i

3. du} ¥ oF

3-1. 25L2=0 Che Je

A wRe] S455E sEel thato] o o] ollAH Wk vk
o] S Loy 18l Whe- 5 wlRlel| e o] Sk vl et A}
= Fig. 3o JeSiT). 7 A7} 363 KoM 423 KO &R $ollA
Azl Aslord Zul7h 9578k Whg/dS FERIITE. LkA 0%
FERIES] Fol 24t 7] AlCL>SnClL>ZnCl, >FeCl,>CuCle]
A 7R Fol2Ake] AdAE veRdithal BarEojxdut QITH 13-
15]. Z12u A3l ofe] 9598k ol Al7)7F 7
7Nt i F 710 gk viAdo] ofslr] wistel] wheEat A
Aol E3hE i o YFoE Fulf njgo] ot iAo
2 HRgAo] gl v) dslold Fuljreh GhA| yERste. $Ha, <
st dstetdd Sl AstdFrlEel vlate] ol tigh =2
Q873 glell v Har, A o= gho] Atk S AH AL 9l
th sAS BEE U] S5 2 TS
e AE] 9] =Fo] T7Ishs RIARE vhA, sk (1) =57}
S7FEEE Z)| o) nkgAdo] 7hAshaA WiEe A E] o gHao] Wol
A= wEMdst AE Blnk ol sk el difret mivke
7 o]Fo)7l HkgEoA RS2 o) w)$- vIZFeke: ojujsln] &
o] F7tell whet walinkg-oll whE FHujo] 27} wato] yke-o| nigk
43lE 7 2= o ® f3EU16).

3-2. CIYSt RO|ALH 02 x| Foqof| chet Het

Fig. 4= o273 ARl elsh=Rlel S443kac] 37k Folx
Ak Znjjo]] thalo] 363 KollA 423 Ko L5 <o) e o AE I
ke-0 s Wl Adste] vehd Aato|ot. thAlR Fig. 301
A Bole whso] 555k e} nlsssh ek 1310, 403 K
oA [Me;NC,H,OH]CI-28nCL,%} [MesNC,H,OH]-CI-2ZnCL2| =
i7F 2k} oF 91.1%¢) oF 86.4%2] 93 WEGE-& LERSIC.
o]/ ARl AskEY AAZE ol ~E Wk NhgoA o] o
g FFE 719 Qls Ao ® RlEglon, o) W o R ARgE 7
SriEAM o EARkE AeE ot AskeEld w5 skEo]
el tRe] Fulelld] kg2 7t el whel vks-Edo] &

['

o

100 -@- SnCh
—~ «+«(Oe+ ZnCly
X go L¥-As e
E - FeCl3 A
;’ —Hl- cuCl PSS 4
4 i -
= 60 -
S 40F .
= i
g c .
g 20 -
© ——
— -
0 | o 1 L L
363 383 403 423
Temperature (K)

Fig. 3. Effect of reaction temperature on FAMEs production over
different metal chloride catalysts. Reaction conditions: n(oil):
n(methanol):n(catalyst) = 1:12:0.9, 14 h.
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