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Fig.1 The reaction equipment of solid UV-grafting
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Fig.2 Effect of amount of AA on grafting degree
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Fig.3 Effect of amount of BP on grafting degree
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Fig.4 Effect of Illumination time on grafting degree
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Fig.5 Effect of swelling time on grafting degree
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Fig.6 FTIR spectra of grafted PP
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Fig.8 DSC curves of grafted PP
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Table 1 The tensile test data of PPs with different treatment

Sample Grafting degree / % Tensile strength / MPa Breaking strength / MPa Elongation at break / %
pp’ 0 31.29 215 3583
PP 0 31.35 21.2 352.8
PP-g-AA1 5.2 29.92 13.3 396.3
PP-g-AA> 6.0 27.97 27.6 19.78

Note: PP? is a pure PP sample; PP' is a pure PP sample which was washed at 80°C with water after irradiation 30min at 65 °C;
PP-g-AA! is a grafting sample which was washed at 80°C with water after irradiation 30min at 65°C; PP-g-AA? is a grafting sample
which was washed at 125°C with water after irradiation 30min at 65°C.
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Table 2 Dye experiment data of PPs with different grafting

degree
No. Grafting degree ~ Absorbance Uptake rate
% /A %

PP’ 0 1.995 0

PP 0 1.995 0
PP-g-AA' 52 1.130 434
PP-g-AA’ 6 0.800 59.9
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Study on polypropylene powder grafted with acrylic acid by

photo-initiated solid phase technique

Mamatjan YIMIT Rukiya MATSIDIK Ismayil KIRAM Ismayil NURULLA
(College of Chemistry and Chemical Engineering, Xinjiang University, Urumgi 830046, China)

ABSTRACT In order to increase the hydrophility of polypropylene (PP), acrylic acid(AA) was grafted on to the
surface of PP powder by means of photo-initiated solid phase grafting reaction with the photo-sensitizer of benzo-
phenone in the reaction equipment of UV polymerization. The effects of AA content, amount of initiator, irradiation
time, and swelling time on grafting degree were systematically studied. The result shows that in the processing of AA
grafting reaction the highest value, 5.2%, of grafting degree can be obtained when the content of AA is 1 mL, amount
of initiator is 0.15 g, irradiation time is 30 min and swelling time is 12 h. With the grafted sample the dye ability is
43.4%, tensile strength drops 1.37 MPa of the grafted PP, but breaking extension degree increases to 396.3% from
358.3%. This indicates that the effect of moderate grafting of acrylic acid on the mechanical performance of PP is not
obvious.

KEYWORDS Polypropylene, Acrylic acid, Mechanics performance, Surface photo-grafting
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