Accepted Manuscript

Boron-Nitrogen-Phosphorous Doped Graphene Nanoplatelets for Enhanced
Electrocatalytic Activity

POLYMER
JOURNAL

v gisever.com/locate/europol

Parimal Routh, Sun-Hee Shin, Sun-Min Jung, Hyun-Jung Choi, In-Yup Jeon,
Jong-Beom Baek

PII: S0014-3057(17)32069-4

DOL: https://doi.org/10.1016/j.eurpolym;j.2018.01.008
Reference: EPJ 8241

To appear in: European Polymer Journal

Received Date: 19 November 2017

Revised Date: 24 December 2017

Accepted Date: 10 January 2018

Please cite this article as: Routh, P., Shin, S-H., Jung, S-M., Choi, H-J., Jeon, I-Y., Baek, J-B., Boron-Nitrogen-
Phosphorous Doped Graphene Nanoplatelets for Enhanced Electrocatalytic Activity, European Polymer Journal
(2018), doi: https://doi.org/10.1016/j.eurpolym;.2018.01.008

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.


https://doi.org/10.1016/j.eurpolymj.2018.01.008
https://doi.org/10.1016/j.eurpolymj.2018.01.008

Boron-Nitrogen-Phosphorous Doped Graphene Nanoplatelets for Enhanced

Electrocatalytic Activity

Parimal Routh,? Sun-Hee Shin,* Sun-Min Jung,? Hyun-Jung Choi,? In-Yup Jeon® and Jong-Beom
Baek®”

% School of Energy and Chemical Engineering/Center for Dimension-Controllable Covalent
Organic Frameworks, Ulsan National Institute of Science and Technology (UNIST), 50, UNIST,
Ulsan, 44919, Korea

E-mail: jbbaek@unist.ac.kr

Abstract. Doping with foreign atoms is a powerful technique for modifying the inherent
properties of a host materials. In this work, we report a strategy for preparing multiple
heteroatom-doped graphene nanoplatelets (GnPs). Poly(anilineboronic acid, PABA), which is
one of the conducting polymers, was in-situ grafted to edge-amine functionalized GnPs (A-
GnPs) in phosphoric acid. The isolated PABA grafted A-GnPs phosphoric acid salts (PA-GnP
salts) were heat-treated at 900 °C.under argon atmosphere to yield boron (B)-nitrogen (N)-
phosphorus (P) doped GnPs (BNP-GnPs). The structure of the BNP-GnPs was confirmed by
various techniques, including transmission electron microscopy, scanning electronic microscopy,
X-ray photoelectron spectroscopy, Raman spectroscopy and thermogravimetric analysis. The
BNP-GnPs demonstrated significantly improved electrocatalytic activity towards the oxygen
reduction reaction, suggesting that BNP-GnPs can be one of the best alternatives to precious Pt-

based electrocatalysts.
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