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Tab.1 Effect of DTBHA and DTBNO - on copolymerization rate of St—AN

XAN
CUT (C%/min) 0.902 0.613 0.508 0.314

Inhibitor (ppm)

— 0.101 0.080 0.065 0.053
DTBHA  (200) 0.097 0.077 0.064 0.046
(500) 0.069 0.048 0.040 0.032
(1000) 0.067 0.030 0.025 0.020
DTBNO - (200) 0.047 0.038 0.034 0.026
(500) 0.025 0.024 0.020 0.022
(1000) 0.011 0.010 0.007 0.005

x4n is mole fraction of AN in comonomer composition
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Tab.2 Effect of TMHPHA and TMHPO - on copolymerization rate of St— AN

XAN
CUT (C%/ min) 0.902 0.613 0.508 0.314
Inhibitor (ppm)
— 0.101 0.080 0.065 0.053
TMHPHA (200) 0.051 0.043 0.038 0.034
(500) 0.042 0.041 0.033 0.029
(1000) 0.030 0.036 0.029 0.020
(2000) 0.025 0.020 0.017 0.013
TMHPO - (200) 0.031 0.032 0.027 0.018
(500) 0.022 0.022 0.017 0.012
(1000) 0.019 0.015 0.011 0.008
(2000) 0.010 0.009 0.007 0.004
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BHIEF 500ppm Af, CUT {HEER ZIGE /R BARXR, aILAIEH,; Bk DTBHA #1%
BRSN, HR=ZEYME x, BHEAK.

2. FEEFR St— AN HEERZNFE

ERERELREPHERNIFESE, —BIANBESIRZAZ mE /N, Bk
REW, HAERFETREERE=EEmE Y. EHEREE TR St— AN HRA R
BT T 4087, RIBEERIIT X 3.

Tab.3 Effect of inhibitor on monomer reactivity ratios of St (M;)— AN (M3)

Inhibitor (ppm) i r rrel n-n
— 0.412 0.041 0.999 0.016
DTBHA 200 0.282 0.182 0.996 0.051
500 0.279 0.252 0.996 0.045
1000 0.350 0.194 0.990 0.068_
DTBNO 200 0.474 0.044 0.993 0.021
500 0.415 0.020 0.996 0.008
1000 0.385 0.116 0.988 0.064
TMHPHA 200 0.369 0.096 0.997 0.035
500 0.325 0.140 0.997 0.045
1000 0.392 0.103 0.984 0.041
2000 0.427 0.039 0.995 0.017
TMHPO - 200 0.570 0.004 0.998 0.002
500 0.287 0.152 0.989 0.043
1000 0.404 0.055 0.998 0.022
2000 0.436 0.071 0.999 0.037
rre1 is correlation coeflicient of linear regression from equation R— % = T ri—nr
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R,NO -+ ~~~ AN - — R,NO— AN + R,NOH+ ~~~ CH=CHCN
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Fig.3 Dependence of the instantaneous copolymer

Inhibitor (ppm)

Fig.2 Eflect of inhibitor amount on reactivity composition in presence of inhibitor 200ppm
ratio of St—AN * no inhibitor X DTBHA - DTBNO -
«TMHPHA 0OTMHPO -
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Tab.4 Inhibitor influence on the azeotropic point of copolymerization of St—AN

Irihibitor (ppm) Azeotropic point Irihibitor (ppm) Azeotropic point
=l 0.620 TMHPHA 200 0.589
DTBHA 200 0.533 500 0.560
500 0.497 1000 0.596
1000 0.554 2000 0-626
DTBNO - 200 0.645 TMHPO - 200 0.698
500 0.626 500 0.543
1000 0.576 1000 0.613
2000 0.622
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INHIBITING EFFECT ON THE RADICAL
POLYMERIZATION OF VINYL MONOMERS
XIX . STUDIES ON THE BEHAVIOUR OF SOME HINDERED
HYDROXYLAMINES AND THEIR NITROXYL STABLE RADICAL
IN FREE RADICAL COPOLYMERIZATION OF STYRENE
WITH ACRYLONITRILE

LI Zhaolong, ZHANG Ziyi, LIU Xianbin
(Department of Chemistry, Lanzhou University, Lanzhou, 730000)

ABSTRACT

The behaviour of N,N’— ditertbutylhydroxylamine (DTBHA ). N,N '—ditertbutyl
nitroxyl radical DTBNO - ), 2,2,6,6— tetramethyl—4 — hydroxyl piperdinehy droxy-
lamine (TMHPHA) and its nitroxyl radical (TMHPO - ), as inhibitors of the
BPO-— initiated copolymerization of styrene (M,) with acrylonitrile (M,), at 60 C,
has been studied. The result showed that the inhibition efficiency of nitroxyl radi-
cal is better than that of their hydroxylamines and their relative inhibiting order

are TMHPO - >DTBNO - >TMHPHA>DTBHA. It was also found that the
reactivity ratios of St— AN are different in various inhibitors. When the amount

of these inhibitors is about 200 — 500 ppm, r, decreases and r, increases in the
hydroxylamine condition but the opposite result is shown in nitroxyl radicals and
the azeotropic point of copolymerization of St— AN changes from 0.619 to 0.698,
0.645, 0.589 and 0.533 for TMHPO - . DTBNO - . TMHPHA and DTBHA
respectively.

Key words Copolymerization, Inhibition, Hydroxylamines, Stable nitroxyl

radical, Styrene, Acrylonitrile





