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Syntheses of Sulfonic Acid Functionalized Ionic Liquid-Like
Tungstophosphate and Their Catalytic Performance in
Synthesis of Ethylene Glycol Monoether Acetate

Li Yuanyuan,Fang Rui, Yang Chun
(School of Chemistry and Materials Science, Nanjing Normal University , Nanjing 210097 , China)

Abstract ; Sulfonic acid functionalized ionic liquid-like tungstophosphate catalysts, [ PyPS] H, ,PW,0, -xH,0(n=1,
2,3) ,were synthesized using pyridine, 1 ,3—propanesultone and tungstophosphoric acid with Keggin structure as starting
materials. The structures, compositions and properties of the catalysts were characterized by IR, UV-vis, melting-point
measurement ,' H NMR , elementary analyses and TG-DTA techniques. Furthermore ,these catalysts were employed in es-
terification of acetic acid with ethylene glycol monoethyl ether. The catalytic performance and the recycle of the catalysts
were investigated. It was showed that these catalysts possessed high activity and 100% selectivity for the esterification,
and a reaction-controlled phase-transfer could be realized in the reaction,so that the catalysts could be easily separated
and reused. After being recycled for 6 times, the conversion of ethylene glycol monoethyl ether could reach 80% yet,
indicating that these catalysts are highly efficient and environmentally benign.
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ASCUL Keggin 2514 14 52 R 40 DA o fi 7R B R A0 1A bk I Ay SO, 6 18 1 it R 2 RE AL 11 POML-ILL Ak 5]
[PyPS],H, ,PW,,0,-xH,0(n=1,2,3). XHEMFISEAT T L5 AP BRAE , F HI T £ — s B £ Tk AN
TR IR AL SN, B 48 1 AR TG P L S IR BRI O
1S
L1 FRErFImE &

PR Hy,PW 0,0 - H,O(H,PW ) (IEIE (Py) (1,3-NRERR N IR (PS) (2K | 2 IR Lk VK LR
TooK LBk 26 A5 3 h ThA e A aR).

Py"(CH, ) ;SO (PyPS) fJ& il : B 10 mL HI 2K A1 6.48 2(0.082 mol ) 1,3-Nff R NG T 50 mL [RIJIEEE
W, BT 40 Cokis e, Fr S8 T BT 10 g(0. 082 mol ) IHkIE , 57 B H B € 3 3, il 5
RSP R DT SE 4, 458 Py' (CH, ) ,SO; PIMER TG W), i i8, IJoK S BEUEDR 3 U, FLas T4 ik
R4 60% .

[PyPS],H,_,PW,,0,,-xH,0 B35 L LA[ PyPS],PW,,0,,-xH,0 Ry fi]) : 2% Leng 251" ()54 5 1.47 g
(7.30 mmol) FiREG Y PyPS i T/ i /K b fiHE R B MA 7 g(2. 43 mmol ) HyPW , /KK , 28 IR 4
24 h,40 CHEFEZE R R ARG, 5 T, S B BERR 1Y PyPS #h, IR Y 90% . JTLR T4 R (W% 455 h
AHEAE) :W 60.57(60.51) ;P 0.90(0.85);C 8.99(7.91);H 1.37(1.49) ;N 1.91(1.15);S 3.05(2.64);
H,04.5(4.4). X B o R [ PyPS],PW,, 0, -9H,0 ([ PyPS];PW,,). 'H NMR (400MHz, D,0) ==L 2
#.2.45(m,2H) ,2.96(t,2H) ,4.76(t,2H) ,8.16(t,2H) ,8.65(t,1H) ,8.86(d,2H).

20 4% 2 - VR0 1109 PyPS/H.PW,, fb2gitr kb, [R5 8 17 [ PyPS ],HPW ,0,, - 4. 7H,0([PyPS],HPW,)
Fi1[ PyPS]H,PW,,0,,-5.3H,0( [ PyPS]H,PW,).

[ PyH ],PW , A 1K 0. 982(12. 4mmol ) ALBEFT 11.9g(4. 1mmol ) H,PW , i it 7£ 10mL /K, 7 B
FLETTIEA: R, 2R Tk 240, 1008, U8 2585 7K PE TR 3 1R, 50°C T IR 2 70% .

1.2 fELFIRIE
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4000 ~400 em™  {UERGTHERN 4 om™ . BEEIESAE X4 AR SOE AL (b 28 so A A B2 7)) Bl
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R HTAE Prodigy B HLIEHE & 45 8 1 I T &K HHEIE L (3 [E Thermo Elemental 2Aw]) {3, C . H NS JTHR
1M e Vario E1 M RLF AT (FEE TR b RGE A R]) EII4S. TG-DTA H Diamond TG/DTA #3352
Perkin-Elmer 23 ) ) 4 , 7R 3 % 10°C/min. 'H-NMR 7£ AVANCE400 #Y#% ff - 324X ( %1 Bruker 2%
Al) EiE, D,0 AR, TMS AR
1.3 BRk /e R i i

W UK ERR 4.30 mL(75 mmol 4.5 g), 2, Z .2 ik 4. 83 mL(50 mmol 4.5 g) , i /KFIFH 2K 1. 60 mL
(15 mmol, 1.39 g) FMEALT 0. 1Sg(HBEBTER 1Y 3.33% ) B TA4AT ML TH 0 7K A5 R[] 7 v4 A8 114 = 39 [
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Pl 1 SRy 25 A AR A 1 TR 3%, phi I RT L, Keggin 254419 H,PW , 7E 700 ~ 1 200 em™ i [FI45 4 ANFEAEIE



ZEpel el , 25 - BRI REAL 1 8 TR A R RS R IR ER 1) 15 BUSCHEE X & 0 2 BRI 5 R HE AL PR RE RIS

(1081 ecm™'(P-0,),983 cm™'(W=0,),802(W-0,-W) #1805 ecm™ (W-0,-W)). 7E TG & 1) POM-IL
R, 3 4 DNIEATRAATE ,, 3R] HyPW o, iR B B8 A HILBH 25+ PyPS BURUS Keggin Z5F945 01 B 58 3%, 75
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2.2 (EAEEL R AL
2.2.1 EACH B

F LMK 4 50 T [PyPS] H, PW ,(n=1,2,3) MEALRS IR 15 2 B2 0 2L RS A0 107 (9 235 L. T L, Tt
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Table 1 Performance of catalysts in the esterification reaction

AL LB B R % TR i PR % EEd
TeAEAAI (1) 35.6 100 ¥t
[ PyH],PW, 41.2 100 FEL4H
[ PyPS],PW , 86.6 100 bikac A
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Fig.4 Catalytic activities of different catalysts Fig.5 Effect of catalyst dosage on the activity
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FHLPyPS] H, ,PW ,(n=1,2,3) VEMEALTRI BT, 746 o 18—V AR S AR AR 2, T el e v A Ak 500 5 1 v
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