
�������� ��	
�����

Synthesis of hierarchical flower-like particles and its application as super-
hydrophobic coating

Xinzhi Wang, Yurong He, Xing Liu, Jiaqi Zhu

PII: S0032-5910(17)30542-9
DOI: doi:10.1016/j.powtec.2017.07.005
Reference: PTEC 12647

To appear in: Powder Technology

Received date: 1 March 2017
Revised date: 23 May 2017
Accepted date: 3 July 2017

Please cite this article as: Xinzhi Wang, Yurong He, Xing Liu, Jiaqi Zhu, Synthesis of
hierarchical flower-like particles and its application as super-hydrophobic coating, Powder
Technology (2017), doi:10.1016/j.powtec.2017.07.005

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.powtec.2017.07.005
http://dx.doi.org/10.1016/j.powtec.2017.07.005


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 

 

Synthesis of hierarchical flower-like particles and its 

application as super-hydrophobic coating 

Xinzhi Wang1, Yurong He1*, Xing Liu2, Jiaqi Zhu2 

1, School of Energy Science and Engineering, Harbin Institute of Technology, Harbin, China, 150001 

2, Center for Composite Materials and Structures, School of Astronautics, Harbin Institute of 

Technology, Harbin, China, 150001 

*Corresponding Author, E-mail: rong@hit.edu.cn 

 

Abstract:  

Zinc oxide (ZnO) nanostructures present great potential for application in optical, sensing, 

and piezoelectric devices owing to their nanometric diameter and large specific surface area. 

To obtain well-designed and well-constructed ZnO micro/nano-architecture via a facile and 

inexpensive procedure is still a major challenge. Here, a sonochemical method was proposed 

for the synthesis of hierarchical flower-like polystyrene-ZnO micro/nano-particles (HFPs). 

Abundant thermal energy for the aqueous hydrothermal growth of ZnO nanorods (NRs) and 

sufficient ultrasonic irradiation to maintain the homogeneous dispersion of the particles 

produced were supplied by the sonochemical process. Moreover, the effects of precursor 

concentration, reaction time, and molar ratio of Zn(NO3)2 to hexamethylenetetramine (HMT) 

on the synthesis of hierarchical flower-like particles were investigated. The mechanism of the 

hierarchical flower-like particle formation was presented, and the best morphology was 

obtained at a concentration of 25 mM Zn(NO3)2 and 25 mM HMT with a reaction time of 2h. 

Finally, the potential of using HFPs as superhydrophilic or superhydrophobic coating was 

investigated to tailor the wettability of a surface. 
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