
 

  

 

Aalborg Universitet

Formation of Nano-crystals on the Surface of Glass Fibers

an invited lecture

Yue, Yuanzheng

Published in:
PacRim 7 Abstract Book

Publication date:
2007

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Yue, Y. (2007). Formation of Nano-crystals on the Surface of Glass Fibers: an invited lecture. In PacRim 7
Abstract Book (pp. 187-188). Chinese Ceramic Society.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: May 11, 2024

https://vbn.aau.dk/en/publications/94afbba0-c9e9-11dc-8dd8-000ea68e967b


Abstract, 7
th

 Pacific Rim Conference on Ceramic and Glass Technology, Shanghai, 11-14 November 2007 

 

Formation of Nano-crystals on the Surface of Glass Fibers 
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ABSTRACT 

 

In this presentation I describe how to create nano-structured crystalline layer on the surface of 

micron glass fibers, and how to control the concentration profile of the layer. The glass fibers 

studied here are made from an iron aluminosilicate system. I demonstrate how significantly the 

resulting layer enhances the high temperature stability of those fibers acting as fire-safe 

insulation materials. To obtain the nano-layer, systematic heat-treatments on the fibers are 

carried out under atmospheric conditions near the glass transition temperature for different 

durations.  The oxidation process leads to oxidation of ferrous to ferric ions, and thereby to 

migration of Ca
2+

, Mg
2+

 and Fe
3+

 ions from the interior to the surface of the fibers. It is found 

that the diffusion of the Mg
2+

 ions is predominant in the overall cationic diffusion. The Mg
2+ 

ions 

react with oxygen on the fiber surface, and consequently a nanocrystalline MgO layer forms, 

which is identified using the X-ray diffraction (XRD) and Secondary Neutral Mass Spectroscopy 

(SNMS). The MgO is the main crystalline phase of the nano-layer, whereas the interior of the 

fibers remains amorphous after oxidation. The dependence of the thickness of nanocrystalline 

layer on the duration of heat-treatment is illustrated. Based on this dependence the kinetics of 

diffusion can be established. The MgO layer is removable in an acidic aqueous medium under 

certain conditions. Finally, I briefly show how to generate the inward diffusion of cations, and its 

consequences to structure of the fiber surface. 


