
�������� ��	
�����

Low temperature synthesis of nanoscale titanium nitride via molten-salt-
mediated magnesiothermic reduction

Xiaoqing Kan, Jun Ding, Hongxi Zhu, Chengji Deng, Chao Yu

PII: S0032-5910(17)30259-0
DOI: doi:10.1016/j.powtec.2017.03.042
Reference: PTEC 12447

To appear in: Powder Technology

Received date: 21 July 2016
Revised date: 7 March 2017
Accepted date: 16 March 2017

Please cite this article as: Xiaoqing Kan, Jun Ding, Hongxi Zhu, Chengji Deng, Chao
Yu, Low temperature synthesis of nanoscale titanium nitride via molten-salt-mediated
magnesiothermic reduction, Powder Technology (2017), doi:10.1016/j.powtec.2017.03.042

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/10.1016/j.powtec.2017.03.042
http://dx.doi.org/10.1016/j.powtec.2017.03.042


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 1 
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molten-salt-mediated magnesiothermic reduction 
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, Hongxi Zhu, Chengji Deng, Chao Yu 

The State Key Laboratory of Refractories and Metallurgy, Wuhan University of 

Science and Technology, Wuhan 430081, PR China 

 

Abstract: We investigate a new method for the synthesis of nanoscale titanium nitride 

via a molten-salt-mediated reduction route; the reaction was carried out at a 

temperature of 600–1100 °C for 1–7 h in a nitrogen atmosphere using TiO2 and Mg 

powders as starting materials. The effects of the TiO2/Mg mole ratio, reaction 

temperature, reaction time and salts on the formation of TiN were studied. The phase 

composition, morphological structure, and particle size of the TiN powder were 

characterized by X-ray diffraction, scanning electron microscopy, transmission 

electron microscopy, and a Brunauer–Emmett–Teller specific-surface-area analysis. 

The results showed that the as-synthesized TiN crystals were approximately 5–30 nm 

in size and the specific surface areas of the TiN particles were 76.47–93.09 m
2
/g, 

higher than the 9.83 m
2
/g of the raw TiO2. A possible reaction mechanism for the 

formation of TiN powder in molten salt is proposed. 
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