Accepted Manuscript

materials letters

Facile photochemical synthesis of hierarchical cake-like ZnO/Ag composites
with enhanced visible-light photocatalytic activities

Miao Wang, Jinyu Xu, Tongming Sun, Yanfeng Tang, Guoqing Jiang, Yujun
Shi

PIL: S0167-577X(18)30327-6

DOI: https://doi.org/10.1016/j.matlet.2018.02.113
Reference: MLBLUE 23939

To appear in: Materials Letters

Received Date: 3 February 2018

Revised Date: 22 February 2018

Accepted Date: 23 February 2018

Please cite this article as: M. Wang, J. Xu, T. Sun, Y. Tang, G. Jiang, Y. Shi, Facile photochemical synthesis of
hierarchical cake-like ZnO/Ag composites with enhanced visible-light photocatalytic activities, Materials Letters
(2018), doi: https://doi.org/10.1016/j.matlet.2018.02.113

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.matlet.2018.02.113
https://doi.org/10.1016/j.matlet.2018.02.113

Facile photochemical synthesis of hierarchical cake-like ZnO/Ag composites with enhanced
visible-light photocatalytic activities
Miao Wang®, Jinyu Xu, Tongming Sun, Yanfeng Tang, Guoging Jiang,Yujun Shi

School of Chemistry and Chemical Engineering, Nantong University, Nantong 226019, PR China
Abstract: ZnO/Ag composites were synthesized by photochemical deposition of Ag nanoparticles
onto pre-synthesized three dimensional hierarchical cake-like ZnO microstructures, which were
fabricated by DMF (N,N-dimethylformamide)-mediated solvothermal method. The crystal phase
and microstructures of the as-obtained ZnO and ZnO/Ag were characterized by XRD, DRS, SEM,
EDS, TEM and PL. The SEM and TEM results indicated that Ag nanodisks with diameters of 120
nm are uniformly deposited on the surface of hierarchical cake-like ZnO. Furthermore, the
visible-light photocatalytic activity of the ZnO/Ag composites was evaluated by the degradation of
Rhodamine B (RhB) under Xe lamp irradiation. Such ZnO/Ag composites showed an enhanced
visible-light photocatalytic activity, the rate of degradation was nearly five times faster than that of
bare hierarchical cake-like ZnO wunder visible-light irradiation due to the increase of
electron-transfer rate of ZnO after hybridized with Ag nanoparticles.
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1. Introduction

In the past decade, as one of the most promising photocatalysts, ZnO has been attracted much
attention due to its wide band-gap energy, low cost, nontoxicity, and high photosensitivity [1-3].

However, ZnO is only active in ultraviolet region and quick recombination of photoinduced
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