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Fig. 1  Evolution of the storage modulus and the electrical

resistivity of the composite melt containing 6 wt% CB
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Fig. 2 Frequency dependence of the storage modulus and
the loss tangent (tand) for the neat (PP melt and for the
composite melt before and after melt annealing for 1 h

@® Neat PP melt; A Composite melt before melt

annealing; A Composite melt after melt annealing
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Fig. 3 Evolution of the storage modulus and the relative

resistivity (p/p,) during in situ crystallization and melting
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Fig. 4 DSC cooling and heating curves for the (PP/CB

composite with 6 wt% CB
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Fig. 5 Frequency dependence of the storage modulus ( G")
and the loss tangent (tand) before (hollow symbols) and after

(solid symbols) in situ crystallization and melting
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Fig. 6  Comparison of the development of the storage

modulus before and after in situ crystallization and melting
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INFLUENCE OF PHASE TRANSITION ON THE FILLER NETWORK IN
ISOTACTIC POLYPROPYLENE/CARBON BLACK COMPOSITES

HUANG Shilin, LIU Zhengying, YIN Chaolu, GAO Yongjuan, WANG Yu, YANG Mingho
( College of Polymer Science and Engineering, Sichuan University, State Key Laboratory of Polymer Materials Engineering, Chengdu 610065 )

Abstract The influence of phase transition on the filler network in the isotactic polypropylene/carbon black
(iPP/CB) composite was studied. The combination of dynamic rheological and electrical measurements was
used to monitor the evolution of the conductive resistivity and storage modulus of the composite during melt
annealing and in situ crystallization and melting. In order to obtain a composite with a good filler dispersion
state and with a strong tendency of filler aggregation, the mild blending method was used to fabricate the
composite. An iPP/CB composite containing 6 wt% CB was used. The results suggest that the CB particles can
aggregate and form a filler network in the composite during melt annealing, while the formed filler network
could be affected by the phase transition ( crystallization and melting) of the polymer matrix. In the
crystallization process, the resistivity of the composite increases slightly, indicating that the growing lamellae
can maneuver the filler particles and break some weak linkages in the filler network. In the melting process, the
resistivity of the composite increases significantly, revealing the expansion of the polymer matrix leads to the
significant breakdown of the filler network. After in situ crystallization and melting, the filler network which can
be detected by the dynamic rheological experiment disappears, demonstrating that the phase transition breaks
the filler network. The different developments of the storage modulus before and after phase transition show that
the phase transition process cannot destroy all the aggregation structure which has formed in the previous melt
annealing process. The filler network can be reconstructed quickly after in situ crystallization and melting.

Keywords Composite, Filler network, Aggregation, Dynamic rheology, Phase transition





