
Accepted Manuscript

On the analysis and optimization of lithium-mica nano-crystallites
using a statistical technique

Mohammad Reza Tohidifar

PII: S1044-5803(16)30773-2
DOI: doi: 10.1016/j.matchar.2017.03.021
Reference: MTL 8601

To appear in: Materials Characterization

Received date: 30 October 2016
Revised date: 7 March 2017
Accepted date: 11 March 2017

Please cite this article as: Mohammad Reza Tohidifar , On the analysis and optimization
of lithium-mica nano-crystallites using a statistical technique. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Mtl(2017), doi: 10.1016/j.matchar.2017.03.021

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.matchar.2017.03.021
http://dx.doi.org/10.1016/j.matchar.2017.03.021


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 

On the analysis and optimization of lithium-mica nano-crystallites 

using a statistical technique 

Mohammad Reza Tohidifar 

Faculty of Engineering, University of Zanjan, P.O. Box 45371-38791, Zanjan, Iran 

 

Abstract 

     The present research aimed to achieve optimum synthesis conditions through the 

fabrication of nano-crystalline lithium-mica glass-ceramics. An aqueous sol-gel route was 

applied to synthesize glass-ceramics, and X-ray diffraction (XRD) and transmission electron 

microscopy (TEM) were used for their characterization. At the same time, response surface 

method (RSM) was employed to record and analyze the influencing parameters. Heating 

temperature, stoichiometric deviation and amount of MgF2 inclusion were considered as the 

effective parameters. “Design Expert” software could help to recognize the optimum 

conditions as follows: heating temperature = 662.1˚C, 

stoichiometric deviation = 0.66, and amount of MgF2 = 6.95%.  

    The results indicated that an excessive increase or decrease in the synthesis parameters 

influenced the lithium-mica peak intensity negatively. Moreover, excessive increase or 

decrease in MgF2 content led to the growth of mica crystallites, whereas increase in the 

heating temperature and stoichiometric deviation negatively and positively affected on the 

size of mica crystallites, respectively. 

Keywords: ceramics; nanostructured materials; chemical synthesis; sol-gel processes; 

transmission electron microscopy; X-ray diffraction 

 

Corresponding Author. Tel.: +98 24 33054348; fax: +98 24 32283204. 

 E-mail: tohidifar@znu.ac.ir (M.R. Tohidifar) 

ACCEPTED MANUSCRIPT



Download English Version:

https://daneshyari.com/en/article/5454925

Download Persian Version:

https://daneshyari.com/article/5454925

Daneshyari.com

https://daneshyari.com/en/article/5454925
https://daneshyari.com/article/5454925
https://daneshyari.com

