
Accepted Manuscript

Sonocatalytic degradation of norfloxacin in aqueous solution
caused by a novel Z-scheme sonocatalyst, mMBIP-MWCNT-
In2O3 composite

Siyi Li, Guowei Wang, Jing Qiao, Ying Zhou, Xue Ma, Hongbo
Zhang, Guanshu Li, Jun Wang, Youtao Song

PII: S0167-7322(17)34919-X
DOI: https://doi.org/10.1016/j.molliq.2018.01.115
Reference: MOLLIQ 8569

To appear in: Journal of Molecular Liquids

Received date: 16 October 2017
Revised date: 15 January 2018
Accepted date: 20 January 2018

Please cite this article as: Siyi Li, Guowei Wang, Jing Qiao, Ying Zhou, Xue Ma, Hongbo
Zhang, Guanshu Li, Jun Wang, Youtao Song , Sonocatalytic degradation of norfloxacin
in aqueous solution caused by a novel Z-scheme sonocatalyst, mMBIP-MWCNT-In2O3
composite. The address for the corresponding author was captured as affiliation for all
authors. Please check if appropriate. Molliq(2017), https://doi.org/10.1016/
j.molliq.2018.01.115

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.molliq.2018.01.115
https://doi.org/10.1016/j.molliq.2018.01.115
https://doi.org/10.1016/j.molliq.2018.01.115


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 

 

Journal of Molecular Liquids 00 (2017) 000-000 

Sonocatalytic degradation of norfloxacin in aqueous solution caused 

by a novel Z-scheme sonocatalyst, mMBIP-MWCNT-In2O3 composite  

Siyi Li 
a
, Guowei Wang 

a
, Jing Qiao 

a
, Ying Zhou 

a
, Xue Ma 

b
, Hongbo Zhang 

a
, Guanshu Li 

b
, 

Jun Wang 
a,
*, Youtao Song 

b,
* 

a 
College of Chemistry, Liaoning University, Shenyang 110036, P. R. China 

b 
College of Environment, Liaoning University, Shenyang 110036, P. R. China 

Received 00 October 2017; received in revised form 00 October 2017; accepted 00 October 2017;  

Available online 00 October 2017 

A B S T R A C T 

In this study, a novel Z-scheme composite sonocatalyst, mMBIP-MWCNT-In2O3, is successfully fabricated by 

using hydrothermal and calcination methods. And then, the prepared sonocatalyst is characterized by X-ray 

diffractometer (XRD), scanning electron microscopy (SEM), energy dispersive X-ray spectroscopy (EDX), 

UV-vis diffuse reflectance spectra (DRS), fourier transform infrared spectra (FT-IR) and X-ray photoelectron 

spectroscopy (XPS). The sonocatalytic activity of mMBIP-MWCNT-In2O3 composite is evaluated through the 

degradation of norfloxacin in aqueous solution under ultrasonic irradiation. Meanwhile, the impacts of ultrasonic 

irradiation time, used times and scavengers on the sonocatalytic degradation efficiency are researched by using 

UV-vis spectroscopy. The results indicate that the addition of MWCNT accelerates the electron (e
-
) transfer and 

restrains the recombination of electrons (e
-
) and holes (h

+
) in Z-scheme mMBIP-MWCNT-In2O3 sonocatalyst. In 

comparison, the formation of Z-scheme sonocatalytic system and the presence of and MWCNT make the 

mMBIP-In2O3 display much higher activity in the degradation of norfloxacin. The relatively high sonocatalytic 

degradation ratio of norfloxacin can be got when the 10.00 mg/L norfloxacin, 1.0 g/L mMBIP-MWCNT-In2O3, 

150 min ultrasonic irradiation (40 kHz frequency and 300 W output power), 100 mL total volume and 25-28 °C 

temperature are used. Subsequently, several scavengers are used to confirm the formation of the hydroxyl radical 
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