Available in: http://jips.ippi.ac.ir

Iranian Journal of Polymer
Science and Technology
Vol. 25, No. 2, 113-125
June - July 2012
ISSN: 1016-3255

Online ISSN: 2008-0883 The Effect of SWCNT and MWCNT on Properties
and Crystalline Structure of Polyvinylidene Fluoride

Ali Akbar Yousefi*
Iran Polymer and Petrochemical Institute, P.O. Box: 14965-115, Tehran, Iran

Received 14 August 2011, accepted 6 June 2012

ABSTRACT

(MWCNT) were melt-blended with polyvinylidene fluoride (PVDF).

FT-IR technique revealed that SWCNT has insignificant effect on the

crystalline structure of PVDF and at 3wt% modification only 14% beta crystal is

formed. This observation was accounted for by the chair structure of SWCNT. In

MWCNT nancomposites it was found that at 3wt% modification 39% beta crystal

is formed. Although equal in weight percentage, the number MWCNTSs is less in the

corresponding nanocomposites due to their multi-layer structure. This was attributed

to the higher surface area and zigzag structure of the surface of MWCNT surface.

This results in a typical crystal nucleation of polymer for nanotubes and promotion

of beta phase formation. In agreement with FTIR measurements, the WXRD patterns

of these nanocomposites did not show any significant difference compared to that

PVDE of pure PVDF. In spite of smaller population of MWCNTs as compared with that

of SWCNTs in nanocomposites, incorporation of MWCNTs, with the same weight

SWCNT, percentage, augmented the rheological properties. This observation was attributed to
MWCNT, stronger interactions between MWCNT's surface and PVDF segments.

crystal transformation,

S ingle-walled carbon nanotubes (SWCNT) and multi-walled carbon nanotubes

rheometry
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