
Author's Accepted Manuscript

Template-assisted chemical synthesis of Au
opal photonic crystal film with complete
photonic band gaps in the visible

Chengwei Zhang, Shasha Sun, Yafu Zhang,
Yiyang Zhan, Hong Zhao, Jianfeng Chen, Lian-
bin Xu

PII: S0167-577X(14)01032-5
DOI: http://dx.doi.org/10.1016/j.matlet.2014.05.207
Reference: MLBLUE17143

To appear in: Materials Letters

Received date: 20 November 2013
Accepted date: 31 May 2014

Cite this article as: Chengwei Zhang, Shasha Sun, Yafu Zhang, Yiyang Zhan,
Hong Zhao, Jianfeng Chen, Lianbin Xu, Template-assisted chemical synthesis
of Au opal photonic crystal film with complete photonic band gaps in the
visible, Materials Letters, http://dx.doi.org/10.1016/j.matlet.2014.05.207

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/matlet

http://dx.doi.org/10.1016/j.matlet.2014.05.207
http://dx.doi.org/10.1016/j.matlet.2014.05.207
http://dx.doi.org/10.1016/j.matlet.2014.05.207
http://dx.doi.org/10.1016/j.matlet.2014.05.207
http://dx.doi.org/10.1016/j.matlet.2014.05.207
http://dx.doi.org/10.1016/j.matlet.2014.05.207


 

 1 

Template-assisted chemical synthesis of Au opal photonic crystal film with 

complete photonic band gaps in the visible 

Chengwei Zhang, Shasha Sun, Yafu Zhang, Yiyang Zhan, Hong Zhao, Jianfeng Chen, Lianbin 

Xu

 

State Key Laboratory of Organic-Inorganic Composites, Beijing University of Chemical Technology, 

Beijing 100029, China 

Abstracts  

Three-dimensionally (3D) ordered Au sphere array (opal) films are fabricated through a 

combination of templating synthesis and chemical reduction deposition. First, large area crack free 

silica inverse opal films are prepared by the co-assembly of polystyrene (PS) colloidal spheres and 

silica precursor, followed by a thermal treatment to remove the PS and transform the precursor to silica; 

then Au is infiltrated into the void spaces of the silica inverse opal by chemical reduction deposition. 

Subsequent removal of the silica template produces 3D periodic arrays of Au spheres. The prepared Au 

opal photonic crystal film composed of ~ 510 nm diameter Au spheres possesses two complete 

photonic band gaps in the visible region. 
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1. Introduction 

Metallic photonic crystals with three-dimensionally (3D) period micro- or nano-structures have 

gained extensive attention because of their wide range of applications in optics, magnetics, sensing, 

catalysis, and surface-enhanced Raman spectroscopy (SERS) [1-8]. In particular, developing metallic 
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