
Accepted Manuscript

Green production of carbon nanomaterials in molten salts,
mechanisms and applications

Asma Rezaei, Ali Reza Kamali

PII: S0925-9635(17)30530-7
DOI: https://doi.org/10.1016/j.diamond.2018.02.003
Reference: DIAMAT 7029

To appear in: Diamond & Related Materials

Received date: 1 October 2017
Revised date: 1 February 2018
Accepted date: 6 February 2018

Please cite this article as: Asma Rezaei, Ali Reza Kamali , Green production of carbon
nanomaterials in molten salts, mechanisms and applications. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Diamat(2017), https://doi.org/10.1016/j.diamond.2018.02.003

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.diamond.2018.02.003
https://doi.org/10.1016/j.diamond.2018.02.003


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 

Green production of carbon nanomaterials in molten salts, mechanisms 

and applications  

Asma Rezaei
1, 3

,  Ali Reza Kamali*
1, 2

 

1. Materials Chemistry and Chemical Metallurgy Group, School of Metallurgy, Northeastern 

University, Shenyang 110819, China 

2. Department of Materials Science and Metallurgy, University of Cambridge, CB3 0FS, UK 

3. School of Business Administration, Northeastern University, Shenyang 110004, 

China 

Correspondence to: School of Metallurgy, Northeastern University, Shenyang 110819, China. 

Fax: +86 24 23906316. 

Email: ali@smm.neu.edu.cn 

Abstract 

Scalable green production of three dimensional graphene materials with high conductivity 

and thermal/chemical stability is a critical step toward overcoming the challenges facing the 

practical applications of graphene in a range of applications. Here, the electrochemical 

exfoliation of cathodically charged graphite materials in molten salts is discussed as an 

efficient approach for economic and environmentally sustainable production of high quality 

graphene related nanostructures in large scales with a number of interesting applications. The 

graphene nanosheets produced in molten salts exhibit a favorable combination of 

characteristics in terms of high crystallinity, thermal stability and electrical conductivity. 

Here, an overview is provided on the interaction between molten salts and carbonaceous 

materials with particular emphasis on cathodic exfoliation of graphite in molten LiCl and 

NaCl.  The exfoliation mechanisms involved at various processing conditions, the products 

quality as well as other aspects including the associated economic and cost-benefit analysis 

are also discussed. The large scale green fabrication of inexpensive but high quality 3D 

graphene powder can lead to its wide application in various areas such as energy storage 

systems and composite materials with modified properties 
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