Accepted Manuscript —_

Applied
hS}[l.)lE}a(fQ Science

Title: The role of the defect on the adsorption and dissociation
of water on graphitic carbon nitride

Author: Hong-Zhang Wu Li-Min Liu Shi-Jin Zhao

PII: S0169-4332(15)01535-4

DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.06.187
Reference: APSUSC 30708

To appear in: APSUSC

Received date: 14-4-2015

Revised date: 25-6-2015

Accepted date: 28-6-2015

Please cite this article as: H.-Z. Wu, L.-M. Liu, S.-J. Zhao, The role of the defect on
the adsorption and dissociation of water on graphitic carbon nitride, Applied Surface
Science (2015), http://dx.doi.org/10.1016/j.apsusc.2015.06.187

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.2015.06.187
http://dx.doi.org/10.1016/j.apsusc.2015.06.187

Theroleof the defect on the adsor ption and dissociation of water on

graphitic carbon nitride

Hong-Zhang Wu'**, Li-Min Liv*", Shi-Jin Zhao®’
1. The Key Laboratory of Rare Earth Functional Materials and Applications, Zhoukou Normal
University, Zhoukou 466001, China.
2. Key Laboratory of Microstructures and Institute of Materials Science, Shanghai University,
Shanghai 200072, China.

3. Beijing Computational Science Research Center, Beijing 100084, China.

* Corresponding author. E-mail address: limin.liu@csrc.ac.cn
T Corresponding author. E-mail address: shijin.zhao@shu.edu.cn

Abstract

Graphitic carbon nitride (g-C3Ny4) as a potential photocatalyst for the water splitting has the
focus of numerous experimental and theoretical studies. In the process of water splitting,
water/C;Ny interface plays the key role in the process, while the detailed mechanism, such as how
water adsorbs and dissociates on the metal-free C3Ny, is still unclear. Here how water interacts
with the defect g-C5N, was studied employed both density functional theory (DFT) and molecular
dynamics calculations which show that water monomer, dimer, and clusters with three and four
molecules at the defect site can form a stable coplanar structure with the g-CsNy4 sheet. The
clusters help to stabilize the adsorption at the defect site. Molecular dynamics simulations show
that on the perfect g-C;Ny4 sheet water does not dissociate but on the defect g-C;N,4 sheet do. There
are two reoriented water layers near the g-C;N, sheet because of the interaction between water and
the g-C3Ny4 sheet. Our findings indicate that the defect within g-C3;Ny4 plays a key role in the

adsorption and dissociation of water.
1. Introduction

Solar energy, as a renewable and environment-friendly energy, has been widely thought as the
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