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Fig.1 The cumulative volume distribution of milled
PP particles
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Table 1 Fractal dimension value of milled PP particles size distribution

Number of milling cycles( N} Slope & Intercept Coefficient of correlation(r) Fractal dimension{ D, )
8 2.0763 -3.1140 0.9938 0.9237
10 1.8984 -2.,3030 0.9892 1.1016
12 1.9119 -2.1041 0.9985 1.0881
14 1.5858 -0.7877 0.9973 1.4142
18 1.4547 —0.1557 0.9970 1.5453
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Fig.3 The effect of number of milling cycles on fractal
dimension value of PP particles milled
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Fig.4 Effect of milling cycles on number of larger PP
particles

a) r=100pm,b) r=200um, ¢) r =300 pm;a), b}
and ¢) In@Q, was calculated according 1o equation {11).
Q, was calculated according to equation (9) with the
D in Table 1.
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Fig.5 Effeet of milling cycles on grafting rate of HMA
onto PP
PP/HMA : 100 /14, rotation speed:30mpm
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STUDY ON PARTICLE SIZE DISTRIBUTION OF
POLYPROPYLENE AND GRAFTING RATE
DURING PAN-MILLING

LIU Changsheng, WANG Qi
( State Key Laboratory of Polymer Materials Engineering . Polymer Research Institute of Sichuan University , Chengdu 610065}

Abstract  The pulverizing of polypropylene (PP) and the solid phase grafting of hydroxylmethyl-
acrylamide (HMA) onto PP during pan-milling were studied by means of fractal geometry. The particle size
distribution of milled PP was determined by particle size analyzer,and the obtained data were analyzed by
fractal theory. The results showed that there was a non-scaling region in PP particle size distribution, a
feature of linear fractal. Pan-milling affected the fractal behavior of PP particle size distribution quite a lot.
The fractal dimension value of PP particles increased with increase of milling cycles,and the size reduction of
PP particles became more pronounced with the larger particles. Also the experimental results of the solid
phase gralting of hydroxymethyl-acrylamide (HMA) onto PP revealed that the grafting rate increased with
increase of milling cycles and was, therefore, related with the change of the fractal dimension value.
Obviously, fractal geometry is useful for study of the quite complicated process of solid state
mechanochemical reactions of polymers such as pulverization of PP particles and solid phase grafting of
HMA onto PP during pan-milling.

Key words Mechanochemistry, Polypropylene, Particle size distribution, Fractal geometry, Grafting rate



