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Fig. 2 XRD diffraction patterns of attapulgite and its

composites
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Table 1 Crystallte dimension Ly of PP and PP/ATP composites

Sample Lo Loso L Ly, Loat

pp 17.01 18.96 14.26 1717 13.77

PP/ATP 18.90 21.38 19.00 18.09 16.39
2.2 DSC 4#f
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Fig. 3
cooling behaviors of all samples at 10 K/min

DSC curves showing (a) heating and (b}
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Table 2 The DSC data of PP and its nanocomposites

Sample T.(C) TAX) AT(T) AH, (Jg) X! (%)
PP(100%) 165.60 109.83 55.77 92.74 44.37
PP/ATP(1% )} 165.11 116.00 49.11 93.04 44.97
PP/ATP(2%) 166.63 116.27 50.36 93.38 45.59
PP/ATP(3%) 164.98 116.80 48.18 91.16 44.97
PP/ATP(5%) 165.45 116.70 48.75 90.89 45.78

" X.s AR JwAHY (AH_is the heat of crystallization; AH® is the heat
of fusion for PP 100% crystallization, the value of AHY is 209 Jig ; w
is the weight fraction of PP in the composites, for pure PP, w=1.
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Fig. 4 POM photographs of pure PP (a), PP/ATP( ATP content 5% ,mass fration)(b)

2.4 SEM #1 AFM 573 4f
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FELHMPPATP EEHHRNET AR REBRERE.
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Fig. 5c  AFM micrographs of ATP Fig. 5d AFM micrographs of PP/PBA/ATP(1% )

ERU L AW LEH AARERMNTE R ESERNSNRAR TR/, BEHMN;
HH T PPIATP K ESHE, ATPEESGHE ATPEAXEASHHEETRALBAERENY
BRSNS ATP A BRI THREMNN K ABAFEERABNRERTEFEMN.
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STUDY ON CRYSTALLIZATION AND MORPHOLOGY OF POLYPROPYLENE/
ATTAPULGITE NANOCOMPOSITES

WANG Lihua, DUAN Libin, SHENG Jing
( School of Materials Science and Enginering, Tianjin University, Tianjin  300072)

Abstract  Polypropylene/attapulgite nanocomposites were prepared by melt blending. The effects of attapulgite on
crystallization of PP were investigated by means of X-ray diffraction{ XRD). It was found that the (110) plane
spacing of attapulgite in the composites did not expand. It implies that no intercalation phenomenon occurs in these
composites. The add of attapulgite made the microcrystal dimension of polypropylene increase. The thermal behavior
of PP nanocomposites was analysized by differential scanning calorimetry (DSC), and the results showed that a
proper amount of allapulgite can increase the cryslallization temperature and crystallization rate of PP, and so make
the erystallinity increase. The spherulite morphology was observed by polarized optical microscopy (POM) , and the
addition of attapulgite acted as a nucleating agents for the crystallization of PP and reduced the spherulite
dimension. When the content of attapulgite reached about 10 percent, no spherulite was observed. The morphology
of attapulgite particles and their dispersion in the PP matrix were analysized by scanning electron microscopy{ SEM)
and atomic force microscopy{ AFM)}. It was found that the anapulgite panticies have a fibrous or rodlike morphology
and almost homogeneously dispersed in the PP matrix, without preferential orientation .

Key words Polyropylene, Attapulgite, Nanocomposites, Crystallization



