
Accepted Manuscript

Controlled Synthesis of Graphite Oxide: Formation Process, Oxidation Kinetics,
and Optimized Conditions

Chang Li, Yexun Shi, Xi Chen, Dafang He, Liming Shen, Ningzhong Bao

PII: S0009-2509(17)30644-9
DOI: https://doi.org/10.1016/j.ces.2017.10.028
Reference: CES 13860

To appear in: Chemical Engineering Science

Received Date: 5 May 2017
Revised Date: 27 September 2017
Accepted Date: 21 October 2017

Please cite this article as: C. Li, Y. Shi, X. Chen, D. He, L. Shen, N. Bao, Controlled Synthesis of Graphite Oxide:
Formation Process, Oxidation Kinetics, and Optimized Conditions, Chemical Engineering Science (2017), doi:
https://doi.org/10.1016/j.ces.2017.10.028

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.ces.2017.10.028
https://doi.org/10.1016/j.ces.2017.10.028


  

 

 

Controlled Synthesis of Graphite Oxide: Formation Process, 

Oxidation Kinetics, and Optimized Conditions 

 

Chang Li,
1,+

 Yexun Shi,
1,+

 Xi Chen,
1
 Dafang He,

1,2 
Liming Shen,

1*
 and Ningzhong Bao

1,2* 

 

1. State Key Laboratory of Material-Oriented Chemical Engineering, College of Chemical 

Engineering, Nanjing Tech University, Nanjing, Jiangsu 210009, P. R. China 

2. Jiangnan Graphene Research Institute, Changzhou, Jiangsu 213149, P. R. China 

 

*Corresponding author:  

Tel. & Fax: +86 25 83172244 

E-mail: nzhbao@njtech.edu.cn (N. Bao); lshen@njtech.edu.cn (L. Shen) 

+
These authors contributed equally. 

 

Abstract 

Graphite oxide (GO) is one of the most extensively studied materials and has been tested for 

numerous applications due to its unique properties. Nevertheless, a quantitative description of 

complicated transfer and reaction rates of the oxidation of graphite is still not available, which 

essentially hinders large-scale production of high-quality GO and other graphene related materials. 

In this work, GO is prepared from flake graphite (FG) by a modified Hummers method. Size and 

color evolutions of time-dependent complementary domains, i.e. the starting GO domain and the 

remaining FG domain, are monitored during the entire oxidation process. The oxidation of FG in 

acidic oxidizing medium can be interpreted as a contracting area process controlled by phase 

boundary. Reaction rate constant (k) and kinetic parameters (Ea, lnA) are obtained after a systematic 
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