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Fig. 1 XRD patterns of MMTs and mixtures of PP

1) Na-MMT;2) 0-MMT;3) mixture of PP and O-MMT
after ridding of solvent;4) mixture of PP, PP-g-MAH
and O-MMT after ridding of solvent
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Table 1 Samples of mother material

1 2 3

O-MMT/PP (Feeding ratios) 4/10 6/10 8/10
26{deg) 2.30 2.34 4.04
dyy (nm) 3.838 3.7724 2.1853
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Fig. 2 XRD patierns of mother material with in-situ
graft-intercalation method

O-MMT: PP(Feeding ratios}: 1) 4:10; 2) 6;10; 3)
8:10
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Fig. 3 XRD patterns of PMNC
Montmorilloncte content: 1) 1.0 wt%; 2) 2.0 wi%;
3)3.0 %%
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Table 2 The mechanical properties of PMNC

PP(F401)

PMNCO0.5 PMNCI1 PMNC2 PMNC3

Montmorillonite( wt% } 1+
Tensile strength { MPa) 33.85
Notched impact strength (kJ/m’ ) 4.12

0.5 1.0 2.0 3.0
34.60 35.59 38.9 39.8
1.7 §.481 11.5 12.5
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Fig. 4 SEM photographs of impact fracture (notch) of PP
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Fig. 5 SEM photographs of impact fracture (notch) of PMNC
a)PMNCO.5;b)PMNC1 ;) PMNC2; d)PMNC3
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PREPARATION OF POLYPROPYLENE/MONTMORILLONITE NANOCOMPOSITES BY
THE METHOD OF in-situ GRAFT-INFTERCALATION WITH DUAL MONOMERS
1. PREPARTATION, CHARACTERIZATION AND MECHANICAL PROPERTIES

SHI Tiejun, XU Nai, WU Defeng, WANG Hualin, ZHOU Yabing, REN Qiang
( College of Chemical Technology . Hefei Universisy of Technology , Hefei 230009)

Abstract Organic montmorillonites { O-MMT) were prepared by treating Na-montmorillonites with alkylammonium
ions . The polypropylene/ montmorillonite nanocomposites { PMNC) were prepared in two steps.The mother materials
were synthesized by an in-situ graft-intercalation method with maleic anhydride and styrene firstly, then PMNC were
prepared by blending PP and the mother materials by using a twin screw extruder. XRD results suggested that the
layer spacing { dy, ) of the organic montmorillonites increased from about 1.49 nm up to about 2.96 nm, and the
layer spacing ( dgg, } of montmorillonitenm in PMNC from about 2.96 nm up to about 4.0 nm. Mechanical
performance tests showed that the noched impact strength (11 ~ 12 kJ/m’) and the tensile strength (38 ~ 39 MPa) of
DMNC with lower montmorillonite contents( 1wt% ~ 3wi% ) were higher than the noched impact strength (4.12 kJ/
m’) and tensile strength (33 MPa) of PP. The mechanical performance of PMNC is superior to PP’ s. The
morphology of impact fracture surfaces were investigated by SEM and the mechanism of impact fracture was
discussed. With the increasing of montmorillonite content, the mechanism of impact fracture was converted into
toughness fractures from frangibility fractures.

Key words Montmonllonite, Polypropylene, Nanocomposites, in-situ Graft-intercalation, Dual menomers,

Toughening



