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Fig. 1 Influence of catalyst of different supported

tungstosphosphoric acid to percentage of the

conversions of esterification

2.2 fEAFMERENEEEMEMEREER D
RIGREW EENBEBEHESL 2100 L,
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F1 PW/C HiERXREEERHEE

Tab. 1 Influence of amount of support of PW/C
to reaction activity
RBR/% 16 18 21 22
BRI/ % 88.5 90. 6 94. 2 94. 8

R B 1.3 f 2.1 # 4
2.3 fEAFARYEAERHAER(E 2
HE2AIN,1 g LTI REMEAEILFELE 75 min
BH . 2% . HEREAR AARERN 1.3%.
2.4 SRR ELEARR
XA AA SR . EFEREYRNORLN 2.0
1,2.1: 1/ 2.2 1, HMhfR{FAZ, BT+ K
Bk (AE 2. B1E 2 7, YRFEYRKE LA

2.0: 1 /A 2.1: 180, RM 75 min, BELFEM
8653 MB| 94.2% . @M 2.1 1 6, PEHNER
BRI BRI E ZMR /D, R 75 min, B§ILE
EEMUNEL . GEER EFEYWENELLL2.1 :
18H.,

F2 feABARMELENRER
Tab. 2 Influence of amount of catalyst to the per-

centage of conversion of esterification

HAENBE/g 0.6 0.8 1.0 1.2

B/ % 89.1 92. 7 94.2 94.7
100
a A
S sof s/ a—
e e /
& ol /° A MAAYMDEG)I2.0:1
[ A n(AA):DEG)=2.1:1
/ n(AA)Y.MDEG)=2.2:1
40A 1 1 | 1
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R Ri &} f8)/min
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Fig. 2 Influence of different molar ratio of tungstophos-

phoric acid to pentaerythritol to catalytic activity of
PW/C
2.5 REBENEAERNERLE 3
B3R 3 AT A 115 CR LR T 94%, M ™
A Hb IR B 5T 1R T 120°C, A B AR 1L R AR,
MERNBEEERTER, HMNEINRBEAERS
VER., R, EXBREHFT . EHEANRNBEN
1156~1207TC,
3 REREXNEAEHEN
Tab. 3 Influence of reaction temperature to the
percentage of the conversion of esterific-

tion

B v 8 g/ C 105 110 115 120 125
BatLE /%

WM AR 1.3 2.1 5

2.6 EFAMEEFESHAR

fn A LR, & Al T Kot 8 R R P A L
7K, B AR SN R B NN 0 B G B, 4 o S N I ],
W B RN L LA R IR O e 4 5 O L R AT
R, HPHEHKRRES  BRES &  HIt,
PR AN ILA, YiRE A 103 CHRF 15
KBEEINSCELFABRTIHE. M 75

78.6 88.7 94.2 94.6 92.1
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min B HKSH . RHBRIL RN E LSS R, 4 4R
R, HEE RN, HARN 50 mL & H,
®4 REARNEEGRME

Tab.4 Influence of amount of toluene to reaction

BEHE/mL 30 40 50 60
EEE/% 89.7 92. 6 94.2 94. 2

2.7 HANESEHAEREER
BWRNSEHIG 4o 58 5 8 AR BCR A
&F 97% . MAFBTHTREM . SRIMES.
R5 EUABHEERNIABHXE
Tab.5 Relationship of the catalytic activity

degree of reacting

AR &4 1 2 3 4 5
BRibE/ % 94.2 93.8 93.1 92.6 92.1
HEMS /Y 99.7 99.7 99.4 99.2 99.0

W RMAER 1.3 M 2.1 4.

ROGREW I EZMEM 5 W BELE
PR FFAE 9200 LA b, 6 ¥R 4 (O %E 2 B 18] 37 480 R 1K
A BB B, i B AR AL A B AR R TS HE R A

2.8 H5RWEMFEKE SO, /TiO,“EELFN
bt %

# 6% H T PW/C,S0,%* /TiO,, H,SO, #

1. 05 mol AA #11 0.5 mol DEG 3256 45 5,
&6 PW/C,S0. /TiO,;, H,SO, # & & B,

DEGDE IR R Z& R

Tab. 6 Results of reaction of synthesis of DEGDA
using PW/C, SO, /TiO, and H,SO, as

catalyst
muntE RBE AR
A 1L mmin /' "/% EYaE
H,S0, (7&) 180 120~125 68 BB CBE

SO, /Ti0, 120 130~135 83.6 XLEFHWBAE

PW/C 75 115 94.2 TEFEHWK

B3R 6 A AWK BRERLT, BBAERK, =5
BEE; A SO /TiO, fEEMLR, BRI T A
BR B i AN VS e 1) R, (B Ak T WO R AE LR R
BRSO AEERABBEESRIERLN,E
B G O R RN TS L (5] B A R B, BB R FFIRRE S
LS, BRI 5 B, el B3R A .
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Catalytic synthesis of diethylene glycol diacrylate by
activated carbon supported tungstophosphoric acid
YANG Shi-di, WANG Fu-min

(Department of Chemistry, Weinan Teachers’ College, Weinan 714000, China)
Abstract ; It was found that using tungstophoric acid / activated carbon (PW/C) as catalyst was superior to
sulphuric acid and other protonic acids in the esterification of acrylic acid with diethylene glycol. At the
molar ratio of 2.1 : 1 of tungstophosphoric acid to pentaerythritol; mass ratio of 1. 3% of PW/C to acrylic
acid, reaction temperature of 115~120 C, reaction time of 75 min, and azeotropic agent of toluene, the es-
terification conversion percentage was 94. 2%, and the purity of the product was over 98%. The proposed
catalyst could be used repeatedly.

Key words :diethylene glycol diacrylate; tungstophosphoric acid / activated carbon; catalytic esterification
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