Accepted Manuscript

Highly thermal conductive composites with polyamide-6 covalently-grafted
graphene by an in situ polymerization and thermal reduction process

Peng Ding, Shuangshuang Su, Na Song, Shengfu Tang, Yimin Liu, Liyi Shi

PIL: S0008-6223(13)00895-6

DOI: http://dx.doi.org/10.1016/j.carbon.2013.09.041
Reference: CARBON 8384

To appear in: Carbon

Received Date: 8 May 2013

Accepted Date: 15 September 2013

Please cite this article as: Ding, P., Su, S., Song, N., Tang, S., Liu, Y., Shi, L., Highly thermal conductive composites
with polyamide-6 covalently-grafted graphene by an in situ polymerization and thermal reduction process,
Carbon (2013), doi: http://dx.doi.org/10.1016/j.carbon.2013.09.041

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.carbon.2013.09.041
http://dx.doi.org/http://dx.doi.org/10.1016/j.carbon.2013.09.041

Highly thermal conductive composites with polyamide-6 covalently-grafted
graphene by an in situ polymerization and thermal reduction process

Peng Ding*, Shuangshuang Su, Na Song, Shengfu Tang, Yimin Liu, and Liyi Shi
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200444, PR China

ABSTRACT

The thermal conductive polyamide-6/graphene (PG) composite is synthesized by in
situ ring-opening polymerization reaction using g&-caprolactam as the monomer,
6-aminocaproic acid as the initiator and reduced graphene oxide (RGO) as the thermal
conductive filler. The generated polyamide-6 (PA6) chains are covalently grafted onto
graphene oxide (GO) sheets through the “grafting to” strategy with the simultaneous
thermal reduction reaction from GO to RGO. The homogeneous dispersion of RGO
sheets in PG composite favors the formation of the consecutive thermal conductive
paths or.networks at a relatively low GO sheets loading, which improves the thermal
conductivity () from 0.196 W-m™K™' of neat PA6 to 0.416 W-m "K' of PG

composite with only 10 wt% GO sheets loading.

1. Introduction
Graphene has been regarded as the highly efficient thermal interface material,

remarkable thermal control material and conductive alternative filler in composites,
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