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Microwave Radiation Synthesis of Food Preservative Mono-cyclohexyl Fumarate
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Abstract: Mono-cyclohexyl fumarate (MCHF) was synthesized from cyclohexanol and maleic anhydride under microwave
radiation using anhydrous aluminum chloride as the catalyst. The reaction products were structurally identified by means of
melting point measurement, Infrared (IR) spectral analysis and elemental analysis. The effects of molar ratio of substrates,
esterification temperature and time, isomerization temperature and time, microwave radiation power and isomerization catalyst
dosage on MCHF yield were studied. The optimal reaction conditions were determined as follows: cyclohexanol/maleic anhydride/
anhydrous aluminum chloride molar ratio 1:1.2:0.0225, microwave irradiaton power 700 W, esterification temperature 55 C,
esterification time 30 min, isomerization temperature 100 ‘C, and isomerization time 25 min. Under such conditions, the yield
of MCHF reached 78.84%.

Key words: microwave radiation; food preservative; mono-cyclohexyl fumarate; cyclohexanol; maleic anhydride;

2011, Vol. 32, No. 16 375

anhydrous aluminum chloride
4325 0657.36

B IR F R R A N S B R IR AL B TR 7
T KRB ABCE TR G T S M, LR
e A H RO H AR, RIE 2T 2000 4

B AR TR S 0FERT, B IR B & — IR A
B R, HAMRE . s EAZpH R
R G Hk B AR i, JLh e SR A Ol (momo-
cyclohexyl fumarte, MCHF)#/R Z BRIk, H
AAEMEFVEREN, & SRAR A ER D &
PR W PR 5 BT VR B A AR G M S i Rl AR 585 K
ot I GHURAEHEAL ), Al SR L I #E MR Ak T 45

kAR IRED: B

ek HiW: 2010-10-20

XSm-S 1002-6630(2011)16-0375-04

BEA R BOAR A AR . PR R AR s, E
WAFTEA R M B Bt . W& TR ™ . — PR A B A
M S5 AN LS, B AR M D — Sk, RIBLE
SRR I AR AR 5Ok TE7K AICTs hy S EALT], &
BT E RN R . %A TR AR IR T AR ST
25 5 PURT = A T A T A T PR B A, AR
R (6h) PR B (73.8%) A E . BT, A
TR B R S BoAR TSI IEAT VF 2 B HL A BUIIERT,
FLAZ A AT I N A D) R R i 25 A0 ko (A R
SR A RCE R PR CUE IO O A R AR IE .
ARSI AT 23 B A G SR Bk b, DAER O R

SEGIH - BV FARFHE ARSI H (2010JQ2013); BRI 44 A A T iR 55 H (099K 759)
EZ WA Z4E(1979 —), B, mIZuZ, ML, ZEAFEAEYBRHY:. BAsG RFst. E-mail: yanli@nwu.edu.cn



376 2011, Vol. 32, No. 16

86iltl=

XEARWH]

T IR ISE (R IR I JsURE. JEOK AICTs S fiE Ak
F AERCBCRR ST A T R R R R S IR R R
R LE < WAL SN L S IR L SRR AL
I TE] b S 0y 2 R0 S A e A 700 P o0 7 AL 1)
S, R E A A A AT

1 MES5FE
11 e RF 5

RN (AR) Tk 2k ), HFEEE(AR) K
ANLEARFN) =4 s BAKAICI(AR)  Kiilifk
UNARFE R TTEAT . /K ZEE(AR) 152 =3k

gL T .

T A A i AR BT R R R A PR A
Al XF-4 BAgE e dbat bR s IR
Prestige-21 2L A HA B EE A w5 Vario EL
MBI fEER 2 TR RG A A 13500
ARG E PR RENA I HERGRA.

12 & DRSNS A T ik
B HCE TR PR OB 1 S N 2UA

Q OH
-00cC H
AlCI;
o+ e c=c
C> Omm&%@ 1= coon
0

FEBEAT G S BEFE . I B () =SB b,
A 10.0g(0.1mol)¥f CLE Al 11.89(0.12mol) B KR . £E1
BN TOOW 44K, 55°CHitdk 28 [l i 4 F e, Jf
FESCATE T SO 30min, KRGV IS, [a kel m
A 0.30g(0.00225mol) /K AICIs, fn#idiisk, 100°C [
25min, I NI 10mL oK L8, Bk
PO I8 . K UEER E A R, AT KR AT
H, Z4hiE. TR AR E DR IR Ol 15.69,
WA 78.84% o I W E 4 i ZL ARG F TG 3 4 B xt
7 i BEAT 25 K RALE

2 HHR50M

21 RYIERIE

FHAE R AOS99 7 it PR 4 ik 81~82°C
GRS THRIZ T, SCHRAE A 80~82°C) o AL AP G HEA X}
AT/ il b, g5 1. o, F2EH
(KL AMRFHE R (cmY) Ay = 2939~ 2559 ([id] 44 2 45 FR IR (1)
O — H M&aieshW i), 1417, 933(RR O — H L
iR sh W i), 1689 (R IR — 41 4 Pk C=0 [V 4 P 3l
Weg), 1712(ls C = O MM 4a s M), 1232(1k C
— O M4 fie sh W fie i), 1645(C = C i 4 4 5h W i

i), 3072(XUHmE 1) C — H MhZadeshWliclg), 14173
Bk B0 C — H 2 iR Miig), 1273, 889(FF Ak
() H 2R 45 F sl W i), 1452(— CH2 ) C — H 25 iR
BV ) 5 R SR R W S AR . T ER A
B AR H(CroH140a) AT T 43T, CaoH104 JCE S0 HTEE
W1H M C 60.59%(SCI{E 60.57%) H 7.12%(SEINHE
7.13%). O 32.29%(5Mi{H 32.25%).

80
70 #
601 I el Y
sof ¥ LRI F
mtmv
0F
20k
10}, ) , , , ,
3000 2500 2000 1500 1000 500
W lemt

1 orasttig

Fig.1 IR spectrum of reaction products
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Fig.2 Effect of cyclohexanol/maleic anhydride/anhydrous aluminum
chloride molar ratio on MCHF yield
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Fig.3 Effect of esterification temperature on MCHF yield
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Fig.4 Effect of isomerization temperature on MCHF yield
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Fig.5 Effect of microwave radiation power on MCHF yield
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Fig.6 Effect of isomerization catalyst dosage on MCHF yield
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Table 1 Repeatability of the synthesis method and its comparison with
the traditional heating method
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