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Table 1 Crystallte dimension of PP and PP/ATP nanocomosites nm
Sample Lo Lo Ly Ly Loy a b c Vv
PP 14.900 18.100 13.900 7.700 17.0 0.681 1.877 0.538 0.688
PP/ATP untreated 11.900 13.300 13.400 7.500 13.5 0.679 1.877 0.533 0.679
PP/ATP 2:1 14.500 16.900 14.000 7.900 16.7 0.685 1.870 0.471 0.603
ATP content is 3%
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Table 2 DSC results of PP and PP/ATP nanocomosites

Sample T. C AH, g X, %

PP/ATP 2:1 119.0 97.9 48.3

PP 116.6 73.6 35.2
PP/ATP 120.2 89.7 4.2
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PREPARATION AND CHARACTERIZATION OF
POLYPROPYLENE/ATTAPULGITE NANOCOMPOSITES

LI Likun' > MA Yongmei' GUAN Jianguo® WANG Fosong'
' Beijing National Laboratory for Molecular Science Laboratory of New Materials
Institute of Chemistry — Chinese Academy of Sciences  Beijing 100080
2 State Key Laboratory of Advanced Technology for Materials Synthesis and Processing  Wuhan University of Technology ~Wuhan 430070

Abstract  Polypropylene PP /attapulgite ATP  nanocomposites with enhanced mechanical properties were
prepared by a simple and efficient method of melt blending without adding any bulking agent. ATP was pretreated by
emulsion oxidized polyethylene envelop and then dispersed by strong shear stress. The novel pretreatment method in
preparing nanocomposites leads higher mechanical properties than those of PP/untreated ATP nanocomposites and
pure PP.The impact strength of the composites was increased by 44% ~ 83% and the tensile strength was increased
by 6% ~ 11% . At the mean time the flexural strength was increased by 33% ~ 45% and the modulus of flexural
was increased by 90% ~ 106% . Scan electron microscope SEM  results reveal that ATP disperses homogeneously
in the PP matrix and mainly exist in the form of anomocytic crystal bundle. The diameter of treated ATP units is in
the range of 20 ~ 40 nm that is much less than that of untreated ATP which is in the rang of 50 ~ 80 nm . X-ray
diffraction  XRD shows that PP exhibits @ crystals in the composites and no crystalline phase transition occurrs as
reported in literature. The size of PP crystallites was decreased with the addition of ATP. Dynamic mechanical
analysis and the results of differential scanning calorimetry DSC  reflected that the addition of ATP can increase the
crystallization temperature and crystallinity of PP/ATP. It is proved that the addition of ATP also gives nucleation
effect. The enhancement of the mechanical properties is mainly contributed by the uniform dispersion of ATP and
strong interfacial force of PP/ATP.

Keywords Polypropylene Attapulgite Nanocomposites Mechanical properties





