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Scheme 1 Illustration for the copolymerization of poly (AMS—o-MAH-ali-St)

Table 1  Effect of monomer composition on copolymerization of Table 2  Effect of reaction temperature and time on the molecular
poly(AMS-co-S-alt-MAH) * weight and polydispersity of poly(AMS-co-St-ali-MAH)
AMS / St+MAH T (C h M, x10™* M, x107* M,IM,
Y(%) M, x107° M, x107> M /M, SR n X "
(mol/mol) 2 1.97 11.44 5.79
1/1 20. 05 9.25 16.43 1.79 50 3 1.77 13.38 7.57
12 37.26 9.57 22,80 2.39 4 2. 24 13.86 6-19
5 2.32 16.78 7.23
1/3 45.30 8.73 28. 14 3.21
1 2.15 11. 18 5.19
1/4 67.38 9. 88 27.15 2.75
2 3.18 11. 64 3.66
1/5 75.72 16. 12 40. 08 2.48 60 3 2.97 13.71 4.62
T=75C ¢ =120 min  AIBN = 3% (mol% of MAH) M 4 2.89 10.75 3.72
=25wt% MAH / St =1/1(molar ratio) 5 2.56 13. 89 5.43
Note:The molar ratios of AMS / St+MAH are “1/1 1/2 1/3 1 2.08 5.86 2.82
1/4 1/5” respectively which mean that the molar ratio of AMS / 2 2.09 7.18 3.43
St / MAH are “1/0.5/0.5 1/1/1 1/1.5/1.5 1/2/2 1/ 70 3 1.98 6.05 3.06
2.5/2.5” respectively. 4 1.86 3. 96 3.20
5 1.95 5.01 2.56
1 1.73 3.29 1.90
a— / 2 1.58 3.09 1.96
/ 75 3 1. 65 3.14 1.91
4 1.59 3.13 1.96
(50°C ~75C) 5 1.58 3.09 1.96
2.2
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Table 3 Thermogravimetric analysis of poly (AMS-co-St-alt-MAH)
Copolymer PASMI ~ PASM2  PASM3  PASM4 PASMS5 PP . 1713. 81
T,(C)  164.1 196. 7 175.6 169.7  186.4 cm ™! PP

Tso (C) 359.3 377.4 372.9 373.1 373.8

T, (C) 416.0 488.2 482.6 443.8  450.5
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Fig. 4 SEM micrographs of PP/PA6 (80/20) (W/W) and the blends PP/Ny6/PASM (80/20/3)
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FUNCTIONALIZATION OF POLYPROPYLENE AND COMPATIBILIZATION
OF POLYPROPYLENE/NYLON 6 BLENDS WITH «-METHYL STYRENE/
STYRENE/MALEIC ANHYDRIDE TERNARY COPOLYMER

LIANG Shujun' YANG Wantai’

(' Department Materials and Engineering Taiyuan Institute of Technology Taiyuan 030008)
( College of Materials Science and Engineering Beijing University of Chemical Technology Beijing 100029)

Abstract The ternary copolymers of a-methyl styrene ( AMS) /styrene (St) /maleic anhydride (MAH)
(referred to as PASM) were synthesized by solution polymerization. The effects of factors such as monomer
composition temperature and time of copolymerization were studied systematically. The copolymers of PASM
were characterized by gel permeation chromatography (GPC) Fourier transform infrared spectroscopy (FTIR)
and thermogravimetery (TG). The results indicated that the lower AMS feed ratio led to higher molecular
weights and higher monomer conversion as well. When the polymerization temperature went over 70°C  the
depolymerization occurred. The higher the temperature the more serious the depolymerization. TG revealed that
thermal stability of the copolymers decreased with increasing the AMS content in the copolymers which
indicated that the degradation was mainly caused by the chain scission of AMS—containing structures. The graft
reaction of PASM onto polypropylene (PP) in molten state was investigated and the functionalized production
was confirmed by the FTIR spectra. Through SEM the in situ compatibilization of polypropylene/nylon 6 (PP/
Ny6) blends with PASM was observed. The results indicated that with little PASM (PP/Ny6/PASM = 80/20/
3 wt% ) being added into PP/Ny6 blends the in situ compatibilization role can be found distinctly and the
domain of the dispersed phase Ny6 reduced significantly.

Keywords Copolymer Polypropylene Nylon 6 Functionalization in situ Compatibilization



