
Accepted Manuscript

Research paper

Rutile Nanopowders for Pigment Production: Formation Mechanism and Par-
ticle Size Prediction

Wu Zhang, Hongxin Tang

PII: S0009-2614(17)31104-1
DOI: https://doi.org/10.1016/j.cplett.2017.12.025
Reference: CPLETT 35301

To appear in: Chemical Physics Letters

Received Date: 28 November 2017
Accepted Date: 12 December 2017

Please cite this article as: W. Zhang, H. Tang, Rutile Nanopowders for Pigment Production: Formation Mechanism
and Particle Size Prediction, Chemical Physics Letters (2017), doi: https://doi.org/10.1016/j.cplett.2017.12.025

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.cplett.2017.12.025
https://doi.org/10.1016/j.cplett.2017.12.025


  

Rutile Nanopowders for Pigment Production: Formation Mechanism 

and Particle Size Prediction 

Wu Zhang*, Hongxin Tang 

School of Materials Science and Engineering, Shenyang Ligong University, Shenyang, 

Liaoning, 110159, P. R. China. 

 

Abstract 

Formation mechanism and particle size prediction of rutile nanoparticles for 

pigment production were investigated. Anatase nanoparticles were observed by 

oriented attachment with parallel lattice fringe spaces of 0.2419 nm. Upon increasing 

the calcination temperature, the (1 1 0) plane of rutile was gradually observed, 

suggesting that the anatase (1 0 3) planes undergo internal structural rearrangement of 

oxygen and titanium ions into rutile phase due to ionic diffusion. Backpropagation 

neural network was used to predict particle size of rutile nanopowders, the prediction 

errors were all smaller than 2%, providing an efficient method to control particle size 

in pigment production. 

Keywords: Rutile phase nanopowders; Formation; Particle size prediction; BP 

neural network;  

1 Introduction 

Titanium dioxide (TiO2) is used in a wide range of applications due to its 

excellent chemical stability, biological non-toxicity and low cost. The rutile and 

anatase phases of TiO2 are commonly used as white pigments although their 



Download English Version:

https://daneshyari.com/en/article/7838510

Download Persian Version:

https://daneshyari.com/article/7838510

Daneshyari.com

https://daneshyari.com/en/article/7838510
https://daneshyari.com/article/7838510
https://daneshyari.com

