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Synthesis of Supported Ionic Liquids With Chloromethyl
Polystyrene and Its Application on
Esterification for Isoamyl Acetate

ZHENG Haoying, DU Kangkai

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: Three supported ionic liquids, including [ PS-Im-C; H; SO; H][ HSO, ], [PS-Im-C; H; SO; H][ Cl]
and [PS-Im-C; H;SO; H][ Br], were synthesized with chloromethyl polystyrene. Then, isoamyl acetate was
synthesized using these three supported ionic liquids as catalyst and acetic acid and isoamyl alcohol as raw ma-
terials. Among them, [PS-Im-C; H; SO; H][ Cl] performed the best catalyst performance and was chosen for
further study. The effects of reaction temperature, the dosage of catalyst, the molar ratio of acetic acid to
isoamyl alcohol, and the reaction time on the yield were discussed. The results showed that the optimum con-
ditions were: molar ratio of acetic acid to isoamyl alcohol was 2 * 1, the quantity of catalyst was 2. 5% of the
total mass of reactants, the reaction temperature was 115 ‘C, and the reaction time was 2 h. Under these con-
ditions, [ PS-Im-C; H;SO; H ][ Cl] presented excellent catalyst efficacy and stability for synthesizing isoamyl
acetate with the yield 96. 8% , and the yield could still keep in a high value after reusing six times.
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k) S SR EE R 1% kA% Sk 100~200 H.
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PEAC T B ) 2 i PR 22 SOk 22 R FTEA A T 3 i i 2 Ak B A B[ PS-Im-C, H; SO, H |
[HSO, [(f4L51] 1, [PS-Im-C; Hy SO, H][LCL (f## 4k 51 2) Al PS-Im-C; Hs SO; H [ Br ] (4L 7] 3).

1) Hif 3K R LPS-Tm 1 [8] {4 [PS-Tm-C, Hg SO, J i il £ [\ SCik[22].

2) [ #H A B B AR PS-Tm-C; Hy SO H]LHSO, JRy il % . 7E 100 mL [ 5] F I b 4% B it AR R L hy
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C, H; SO, H [ ClJFI[ PS-Im-C, H; SO, H |[ Br B il 45 J7 i 5 [ PS-Im-C, H; SO, H ][ HSO, JH4 1l £ #H [A].
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Tab.1 Effect of synthesis conditions on esterification of isoamyl acetate
ok 6/C o/ % n(FR) + n(E) t/h

=

APF 105 110 115 120 1.5 2.0 2.5 3.0 1:1 15:1 2:1 25:1 1.0 15 2.0 2.5
9/%  69.8 76.1 96.6 85.1 75.1 86.3 96.3 80.2 51.1  76.2  96.4  85.4 87.6 89.0 96.7 87.1
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REAG. PRI UL , fEAE R L 4% 2. 5 038 h Bl
2.2.3 BREEQFIxTERAL T R Hn  HAMAANET  SUB R & L. 7E 115 C R IR 2 h,
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T AEL 22 R i L R KB SR 3k 5 K 2 o ST 3 R 2R S I e B o A L A R D 52 3 23 1 o S R
TR0 S HEAT o T AR Ak 7 58 BT e
2.2.4 B EbE) st EEAL e Hem EHAL SRRSO T  F 115 CTF RS [ A e R 45 R An
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2) AR B AUERARCIERNE . i T R R AW A R OR SR B AR E T e SR
LR T 2545 A5 Ak 500 i Ll 2 i AR/ o DA T A i A 7% 1k B IR

3) TEMRA SN e R v AT R I A T 50 /A RS s S Al ) 1) By 7 400 o A i A AL R R T S T T
A3 AEAL O o AT G 3 P AT,
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2.4.1 mE o JLERIIHTR Elementar A ] 1Y Vario EL Il B¢ % 43 # 4% . B &5 & 73 27T 55
HH R P B TR I B 3 (L =1 000 X w/28. it L g BV 88 F IR 19 88 mmol « g ' sw HICH
4 J5t 32 3 KO . AL [ PS-Tm-Cs He SO H ][ CLIF ST R Ar Hr &5 1 . Wk 2 P,

# 2 K [PS-Im-C, He SO H][CL W T R 4 #r 25 1
Tab. 2 Elemental analysis results of catalyst [ PS-Im-C; Hy SO; H][ Cl]

w/ %
[PS-Im-C; H; SO, H][ Cl] C a N L/mmol « g!
b ANA 63. 580 6.318 5.467 1.952
AR/ 59. 165 7.417 5.153 1. 840

2.4.2 AR EEESA L HER S (SEM) K RAE B AT 5 MO0 K 5 A8 4k i E 1 BTR. B 1]
R < A ] % 1 SR 3R TR A R O T T A S P LR T 2Tk B VR A b R R A — )= 2 B B R
AL [ 7 SR EL Hy B 1 Ced T 00« S s 3R TR AT A7 9 8 2 A o R L S o T B T 5 D I A R
TR 2 22 O HEAL SO S o PR 32 1 8 BRI 7= 40 25 TR 3R 1140 532 T, 62 T P9 44 £ v o A D20

2.4.3 b RIES AT R E LT AN E (FT-TR) X &0 BR AT 1 45 1 3 B4k R0 17 4 07, n & 2
TR B B2 AL 3 B A B 21 A0 T b TR A AR L 1 450 Al 1 548 em 43 C=N,C—
N B 45 R 5hid .3 148 1 1 146 cm ' gy BkMEER Y C—H #
i 45 i 2 A il 4 2 O FRAE IR L 1 231 em ! R PR AL S—O
Pz 2h 0 .1 037 F1 825 cm ™' W43l S B i B ] I S=0O
FI8Y X R A 45 i sl 0 R S — O B 1) A 445 i 3 e ] I L SR Y
IIREFE ] — CH,CL(1 264 em ' 4b A9 181 45 9% sh ) 76 3 Fb ] 2%
OB TR R RIS % 1. UL 3 Fh MR E 4 n T [ 3R 7
AERLET.

2,44 HESH RT3 (TG XF & BR AT i %5 19 3
R Ab R BEA T 43, Wn1&L 3 TR, | &L 3 Al . f T AL I [ PS-
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(d) [ #H A [PS-Tm-Cs Hy SO; H][Br] (e) RN 6 W J5 1Y 43K & 1
1 SBR[ 2 AT 5 3R M OB S SEM &
Fig.1 SEM images of micro-topography of surface before and after surface immersion
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Fig. 2 Infrared spectra of chloromethyl Fig. 3 Thermogravimetric curves of chloromethyl
polystyrene and prepared catalyst polystyrene and prepared catalyst
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[ PS-Im-C,; H,; SO, H][ CLJFI[ PS-Im-C; He SO, H][ Br ], HiW 45 H [E 2 &~ 1. 952 mmol + g ',

2) fg il A A 20 B B T AR T A A R 2R S IR Y R R 25 SR R W] [PS-Tm-
Cy He SO, HITCHLR A 5 4 10 A A0 1 1. I 1 1 A 700 B AT 08 8 48 M8 ok /s L S g I [ L 7™ 5 g L ) Ak
fg B LB A ) ) A A0 T A5 A
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