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Fig. 1 FT-IR spectra of the different heteropoly acids
a: H;P,Mo,; V,0g 5 b: HgP, MoV, 045 ¢: HyP,Moy5 V04, 5
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Fig.2 XRD patterns of the different heteropoly acids
a: H,P,Mo;; V0,5 b: HyP, Mo V,04; c: HyP,MoysV,0q, 5
d: HeP,Mo3Og 5 e: HeP, W 5O,
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Table 1 Induction time for the polymerization of MMA in the presence of different heteropoly acids and hydroquinol

Inhibitors Induction time/s Inhibitors Induction time/s Inhibitors Induction time/s
C.H,0, 706 H,PMo,,0,, 7121 H,P,Mo,, VO, 775
C,,H.,0, 780 HgP, WO, 644 HgP, MoV, 0y, 824

H,PW,,0,, 610"’ HgP, Mo, Oy, 736 HyP,Mo,5V, 0, 870

Reaction conditions; BPO 0.04 g, MMA 10 mL, inhibitors 0. 003 g, reaction temperature 101.2 C

Induction time is 540 s without any inhibitors.

2.3 H,P,Mo,,V,0,, AEXIFEEERNZ I
HyP,Mo,5V; 0, X MMA [ 2 50 1R 52 i)
2R ER2PT N . HER2 AT LLE B, BE A B0 A

% 2 H,P,Mo,;V,0, FIEXf MMA KRR & &K EHIF M
Table 2 Effect for doages of HyP,Mo,sV, 0Oy, on the
MMA polymerizations

m, :m/ g-107g Induction time / s

1 591
2 709

3 870

4 896

5 1 200

6 No boiling

Reaction conditions; BPO 0.04 g, MMA 10 mL, reaction
temperature 101.2 °C
mass of MMA.

m, : mass of HyP,Mo,;V;04; m, :

A I, MMA 3 RIS SR K, 2GR
A4 0.006 g , B MMA £ 0.06% i}, MMA JGi
B G B X e T HoP,MoysV;0q, FIH3E I
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2.4 [z pzim BE XTSRS BEER FE SR AE A RS20

AFEEET HyP,MosV;0g X MMA ALK 5
SR EMA A R M 3 PR,

M3 AT LIE 2, X HoP,Moys V0, FH
RAE B R 0 LB, RE Y /0 R R R Al
MMA [ 5 50 (1937 5 i 8] B g 0. R IR E 8
89.4 CHYZM T, MMA {A BB R B, 1
HoP,MosV30q, REBZRH I MMA 4. i R
i, BPO [15] A& H AN [, MMA j=AE91 4% A i 2
(2R R AR AR, MR T HyP,Moys V50
ASIR AT HUARE R ) R A R R R BB
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at the different temperature

R.T./ C Induction time/s
89.4 No boiling
92.2 1178
95.2 1011
98.2 915

101.2 870

Reaction conditions; BPO 0. 04 g, MMA 10 mL,
HyP,Mo;5V,0,, 0.003 g.
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Catalytic Inhibition of Heteropoly Acid on Polymerization of Methyl
Methacrylate Affected by the Synergsic Action of
Vanadium and Molybdenum

LI Jia-qi""*, YIN Du-lin’, YANG Feng-li', ZHANG Hong', XU Qiong’
(1. Department of Basic Courses, Changsha Normal University, Changsha 410100, China;
(2. Key Laboraiory of Chemical Biology and Traditional Chinese Medicine Research, Minisiry of Education ,
Institute of Fine Catalysis and Synthests, Hunan Normal University, Changsha 410081, China)

Abstract; The Dawson-type molybdophosphoric and molybdovanadophosphoric acids were synthesized via the one-
pot process and characterized by IR and X-ray power diffraction. The inhibition effects of the heteropoly acids for
the polymerization of methyl methacrylate ( MMA ) were investigated by ebullition method and effects of the hetero-
poly acid structure, HyP,Mo,sV,0,, dosage and reaction temperature on the reaction were tested. The results
showed that the catalytic Inhibitions of heteropoly acid on the polymerization of MMA were affected by the synergsic
action of vanadium and molybdenum. Moreover, the inhibition effects of the heteropoly acid for the polymerization
of MMA increased with the increasing of the amounts of vanadium in the heteropolyacid molecules. The dosage of
the heteropoly acid and the reaction temperature had significant effect on the rate of MMA polymerization. The poly-
merizations were prohibited when the dosage of benzoyl peroxide (BPO) was 0.04 g, MMA was 10 mL, mass ratio
of HyP,Mo,sV,;0, to MMA was 6 @ 10 000 g, the reaction temperature was 101. 2 °C or mass ratio of
HyP,Mo,5V,0, to MMA was 3 : 10 000 g, reaction temperature was 89.4 “C. Compared with using phenol as cat-
alyst, the catalyst can be used for inhibition of the polymerization of MMA characterized by process simplification,
higher efficiency and no corrosion for facilities have been achieved.

Key words: vanadium and molybdenum; synergism; heteropoly acid; catalytic inhibition; methyl methacrylate



