Accepted Manuscript —_

Applied
_S}ll_)lz}age Science

Title: Preparation of amino-functionalized graphene
oxide/polyimide composite films with improved mechanical,
thermal and hydrophobic properties

Author: Chunyan Wang Yanfei Lan Wenting Yu Xing Li
Yong Qian Hesheng Liu

PII: S0169-4332(15)02908-6

DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.11.201
Reference: APSUSC 31919

To appear in: APSUSC

Received date: 3-5-2015

Revised date: 20-11-2015

Accepted date: 21-11-2015

Please cite this article as: C. Wang, Y. Lan, W. Yu, X. Li, Y. Qian, H. Liu, Preparation
of amino-functionalized graphene oxide/polyimide composite films with improved
mechanical, thermal and hydrophobic properties, Applied Surface Science (2015),
http://dx.doi.org/10.1016/j.apsusc.2015.11.201

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/doi:10.1016/j.apsusc.2015.11.201
http://dx.doi.org/10.1016/j.apsusc.2015.11.201

Preparation of amino-functionalized graphene oxidigimide composite films with
improved mechanical, thermal and hydrophobic privger

Chunyan Wang, Yanfei Lan, Wenting Yu, Xing Li, Yofan ygianecit@163.com,
Hesheng Liuhsliu@ecit.cn

Fundamental Science on Radioactive Geology anddexgpbn Technology Laboratory,
Department of Materials Science and Engineeringt E&ina Institute of Technology,
Nanchang, Jiangxi ,330013, China.

Tel. and Fax: +86 794 8258320

1. GO functionalized with p-phenylenediamine (P4 hibits good dispersibility and
compatibility with the polymer matrix.

2. Covalent incorporation of GO-NHhto polyimide viain situ polymerization and
thermal imidization.

3. Significant reinforcement on the mechanical praps, hydrophobic behavior and

thermal stability of the PI/ GO-NHhanocomposites.

Abstract

This study proposes a new approach to preparerpialgi(P1)-based nanocomposites
containing amino groups functionalized graphenel®XGO-NBR) viain situ
polymerization and thermal imidization. GO-AHRanosheets which exhibit excellent
dispersibility and compatibility with the Pl matnxere successfully obtained through the
chemical reaction between graphene oxide (GO) goitepylenediamine (PDA). The
mechanical properties, thermal stability and hytiadpc behavior of the PI/GO-NH
composites were significantly improved comparediliose of pure Pl because of
excellent dispersion of GO-NHnd the strong interfacial covalent bonds between
GO-NH, and the PI matrix. With a 3wt% GO-NHbading, the tensile modulus of
P1/GO-NH, nanocomposites was increased from 1930 MPa to BIE3g and the tensile
strength was increased from 101.5 MPa to 156.8 MResh were approximately 63 %
and 54.5 % enhancement compared to the pure Beategely. The 10% weight loss
temperature of PI/3wt% GO-N#ik improved 24C compared with neat P1 film
(539.5C). Furthermore, the hydrophobic behavior of theposite films is greatly
improved. This effective approach provides a stpafer developing high-performance
and multifunctional polymer-based composite makeria
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