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Abstract: Organic nano-montmorill g&hlgh density polyethylene (OMMT/HDPE) compOsltre prepared by

multistage stretching extrusio

two different OMMT/H P

itional extrusion process. The morphological str frd nd property of the

) Esltes were comparatively studied by wide-angl

%cattcrmg (SAXS) and so on. The results indicat multistage stretching extru-

With increasing of the number of layer multiplying elements (LMEs) ,5thd drspersion of OMMT is gradually im-

proved and the length-to-diameter ratio of OMMT aggregation is ased, leading to the enhanced initial nu-
iiducing the formation of oriented shish-kebab

cleation rate and crystallization rate of OMMT/HDPE compagites
structures in OMMT/HDPE composites. Accordingly, t K
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by multistage stretching extrusion is greatly enhanc
100, the tensile strength of OMMT/HDPE com;@
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Fig. 1 Schematic of multistage stretching extrusion system
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Fig. 2 Wide-angle X-ray diffraction (WAXD) curves of

OMMT/HDPE composites prepared by multistage stretching

extrusion process and traditional extrusion process
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I ed by multistage stretching extrusion process and

sion process

. 20, (@ 20, d>
amples

T M _(O\°T M T M T M
OMMT/HDPE(1 : 100) 2.97 @ 2.97 3.03 4,90 4.76 1.80 1.85
OMMT/HDPE(3 : 100) 3.15 2. 80 2.93 4. 80 4.66 1. 84 1. 89
OMMT/HDPE(S : 100) 2.93 Ol 57 3.02 3.07 4.94 4. 90 1.79 1. 83

Notes: T-—Composite prepared by tra Vl@ 1% xtrusion process; M—Composite prepared by multistag tching extrusion process; 0, —Dif-
fraction peak position of d(001) cr ace; dy—Interplanar crystal spacing of d(001); 0, — Diffractian peak position of d(002) ; d»—Inter-
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Fig. 3 TEM images of OMMT/HDPE (5 : 100) nanocomposites

prepared by multistage stretching extrusion and tradition extrusion
process ((a), (b) Traditional extrusion composite; (c¢), (d)

Multistage stretching extrusion composite)
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Fig. 4 TEM images of OMI\@ (5% 100) composites prepared with different numbers of LEMs
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Fig.5 DSC crystallization curves of HDPE and OMMT/HDPE
composites prepared by multistage stretching extrusion

process and traditional extrusion process
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Table 4 DSC results of HDPE and OMMT/HDPE composites prepared by multistage stretching extrusion
process and traditional extrusion process

Sample Tw/C Hut/(Jeg™ b X/ % To/C T./C S; t1/2/min (To—To/TC

T 132. 6 191.3 67.2 121. 6 118.9 2.93 0.67 2.7
HDPE

M 132.3 195.0 68.5 121.7 120. 4 10. 08 0. 38 1.3
OMMT/HDPE T 133.1 202. 8 69. 2 121.7 119.8 5.10 0. 49 1.9
(3:100) M 133.3 203.8 69.6 121.7 120. 4 12.53 0. 39 1.3
OMMT/HDPE T 132.2 198.5 71.1 @ 119. 9 6. 30 0.51 1.8
(5:100) M 132.3 196.9 70. 6 120. 6 15.90 0. 46 1.0

Notes: T.— Temperature of crystallization peak; T,—Onset tempPex&

Half time of crystallization; T,,—Melting temperature; Hp—M
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Fig. 6 DSC melting curves of HDPE and OMMT/HDPE
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Fig. 7 1D small-angle X-ray scattering (SAXS) curves of OMMT/
HDPE (5 ¢ 100) prepared by multistage stretching extrusion and

traditional extrusion process
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