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Abstract: Polyethylene crossdinked with silane (PEX) / nano-montmorillonite composite was pre—
pared by twinscrew extruder. The influence of different content of MMT on mechanical properties
and thermal properties of grafted material, gel content of gel material was studied. The microstruc—
ture of composite was investigated using X—ray diffraction (XRD) and transmission electron micro—
scope (TEM) . The results indicate that tensile strength increases to nearly 30%, but elongation
rate does not show much variation, and Vicat soften temperature and thermal stability increase
slightly, the gel content decreases but can be compensated by extending gel time. The XRD and
TEM shows that n-MMT can be intercalated by molecular chain of polyethylene cross-inked with
silane.
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Table 1 The prescription of n-MMT composite 2
Composition | PE=-MA/g | O-MMT/g | Petrolatum/g
W eight 64 35 1 2.1
2 / » »
Table 2 The prescription of silane ’
crossinked polyethylene / n-MMT composite ’ /
Number Grafted nMMT master OMMT/ % 3
material/g batch/ g 3 /
PEX/M 1 95 5 1.75 Table 3 The properties of silane cross-inked
PEX/M 2 90 10 3.50 polyethylene / n-MMT composite
PEX/M 3 85 15 5.25 Number T ensile Elongation | Vicat soften [ O-MMT
PEX/ M 4 80 20 7.00 strength/M Pa rate/ % temperature/ ! %
PEX/M S 70 30 10.5 PEX 20. 15 760 120 0
PEX/M1 23.78 760 122 1.75
1.3 PEX/M2 | 23.46 790 123 3.50
XRD : / PEX/M3 |  23.44 760 124 5.25
XRD D/ max-3C X PEX/M4 |  25.38 650 124 7.00
i :Cu Ko i 8% min, PEX/MS5 26. 03 560 125 10.5
40k V, 40mA
DS, RS, SS 1° 0.3mm, 1°
TEM : / ,
, H-800
170 , , 100k V 3
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GB1040-92 , ,
ZM Gi250 , , , 10.5%
100mm/ min 29.2%:; ,
/ 3.5% , 5.25%
GB1633-89 XKW-30 , 10.5%
, 50 /h 560%,
(DTA): / ( 300% ) ,
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Table 4 The thermal properties of silane cross-inked i 600 |
. E
polyethylene / n-MMT composite 2 aool
f=T ]
b £ 200}
ecompose —
Melt Onset decompose |
Number / . ture/ ending 0 N N N -
temperature emperature ) 1 > EY 4 5 P
tem perature/ 557 C
PEX 132.02 437.79 490. 91
1 O-MMT X
PEX/M 1 133.36 448. 34 493. 34
Fig.1 The XRD image of O-MMT
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Fig.2 The XRD image of PEX/ M2
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Table 5 The gel content of silane B, 1500 +
. . a3
crossinked polyethylene / n-MMT composite =5 1000
SO0 |
Number [PEX|PEX/M 1|PEX/M2|[PEX/M3 |[PEX/M4 |PEX/M 5
D A A A
Gel content 20 25 30 35 40 45 50
S es 0] 63.2 60. 6 57.2 540 | 52.4 2e/C
(10h) /%
Gel content 3 PEX/M3 X
(15h) /9% 70.0] 67.1 65.4 60. 5 57.3 55.8 Fig.3 The XRD image of PEX/ M3
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Fig.5 The TEM image of PEX/ M2
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