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Fig. 1 Plots of lg[ - In (1L — a)] versus lgt for

crystallization of various samples at 130
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Fig. 2 DSC curves of isothermal crystallization of PP and
PP/CaCO; at 130C
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Table 1  Crystallization parameters of PP and PP/CaCO; composiles at
130C obtained from DSC measurements

Sample ty2(min) t,(min} n lgk X(%)
Neat PP 25,15 9.00 3.00 -4.33 40 .4
CaCO, -Stearic 2.17 1.42 4 08 -1.56 45.5
CaCO, 2.26 1.52 4.50 -1.77 45.3
CaC0Oy-g-PS 2.24 1.55 4.38 -1.71 45.4
CaCO,-g-PBA 3.00 1.45 597 -3.02 489
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Fig. 3 DSC curves of non-isothermal crystallization

of neat PP at various cooling rates
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Table 2 The various parameters obtained from DSC non-isothermal erystallization exothermic measurements

Sample R(K/min) To(T) TaulT) To- Tn(T) 5 AW (T) X (%)
Neat PP 5 117.0 113.9 3.1 0.80 3.9 58.2
10 114.1 111.0 3.1 1.37 4.5 57.1

15 112.3 108.9 3.4 1.54 5.5 56.7

20 110.9 107.0 e 1.47 6.6 55.8

CaC0, /PP 5 130.8 126.2 4.6 0.37 5.7 57.4
10 126.9 122.1 4.8 0.58 6.4 56.8

15 124.4 119.5 4.9 0.76 7.4 56.1

20 122.6 117.5 5.1 0.90 7.9 55.2

CaCO0y-Stearic/PP 5 131.3 126.7 4.6 0.35 5.8 59.7
10 121.6 122.8 4.8 0.59 6.3 59,2

15 125.2 120.2 5.0 0.72 7.4 57.7

20 123.7 118.1 5.6 0.76 8.2 55.7

CaC0;-g-PBA/PP 5 131.4 126.7 4.7 0.35 5.5 56.3
10 127.7 122.8 4.9 0.56 6.6 55.9

15 125.32 120.1 5.2 0.65 1.6 54.6

20 123.7 118.0 5.7 0.70 8.4 52.6

CaCO,-g-PS/PP 5 129.3 124.9 4.4 0.39 5.7 58.8
10 126.5 121.9 4.6 0.62 6.3 56.2

15 124.6 119.6 5.0 on 7.7 57.1

20 123.3 117.6 5.7 0.72 8.7 55.5

Table 3 The melting parameters of pure i PP sample and various CaCO5-
filled (1.96 vol% ) i PP samples isothermally crystallized at 130°C

2 Peak AH(B) aPeak AH(B) fra

Sample (C) g (T) (Jg") e
Neat PP 154.16 3.23 167.18 41.15 0.078
CaCO0,-Stearic/PP 152.48 37,12 165.50 14.9%4 2.48
CaCO5/PP 153.16 46.14 165.97 9.49 4.86
CaCO;-g-PS/PP 153.01 42.66 165.64 8.89 4_.80
CaCO,-g-PBA/PP 152.87 46.07 165.63 9.45 4 87
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Fig. 4 DSC melting curves of pure PP sample and
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Fig. 3 DS3C melting curve of CaCO;-stearic/PP non-
isothermal crystallized at scanning rate 10 K/min
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INFLUENCE OF NANO-CaCO; AND SURFACE MODIFICATION ON THE
CRYSTALLIZATION BEHAVIOR OF ISOTACTIC POLYPROPYLENE

MA Chuanguo' , RONG Minzhi’, ZHANG Minggiu’
(' Key Laboratory for Polymeric Composite & Functional Maserials of Ministry of Education of China, Zhongshan University ;
2 Maierials Science Institise of Zhongshan University , Guangzhou 510275)

Abstract Mechanical properties of polymers can be improved by incorporating nanoparticles , however, there are few
works about the influence of nanopanticles on the crystallization mechanism of polymers. To develop an understanding
of the important role of nanoparticles in polymer crystallization, the current paper introduced different surface
modifications for calcium carbonate nanoparticles, and studied their effects on the crystallization behavior of isotactic
polypropylene ( iPP) by DSC measurement . The CaCO, particles used are 40 nm in diameter, and their surfaces were
treated by stearic-coating, PS-grafting, and PBA-grafting methods , respectively . The isothermal crystallization results
show that the addition of both neat and modified nano-CaCO, inio PP has an obvious nucleating effect on the
crystallization of iPP, resulting in lower supercooling degree, higher rate of nucleation and overall rate of
crystallization, and higher crystallinity. Even through grafted PBA and PS belong to amorphous polymers, their
evident nucleating effects indicate some regular structure forming on the particles surface . However, the grafted PBA
exhibits different effect from PS because of its distinct molecular polarity and stiffness. On the other hand, the non-
isothermal crystallization results show that the addition of these nano-CaCO, reduced the rate of nucleation and
overall rate of crystallization of iPP, which is related with the slower formation procedure of S-form crystallites of
i PP. The melting behavior and WAXD resulis revealed that all of these nano-CaCO, have a strong promoting effect
on the nucleation and crystallization of S-form crystallites of iPP, especially for the systems containing medified
fillers , implying that this promoting effect was strongly dependent on the surface modifications of the nano-CaCO,

particles.
Key words Polypropylene, Calcium carbonate nanoparticle, Crystallization kinetics, #-Form crystallite



