
�������� ��	
�����

An ionic liquid-based ultrasound assisted dispersive liquid-liquid microextrac-
tion procedure followed by HPLC for the determination of low concentration
of phytocides in soil

Sheying Dong, Qing Hu, Zhen Yang, Rong Liu, Guiqi, Huang, Tinglin
Huang

PII: S0026-265X(13)00064-7
DOI: doi: 10.1016/j.microc.2013.03.018
Reference: MICROC 1739

To appear in: Microchemical Journal

Received date: 29 September 2012
Revised date: 31 March 2013
Accepted date: 31 March 2013

Please cite this article as: Sheying Dong, Qing Hu, Zhen Yang, Rong Liu, Guiqi, Huang,
Tinglin Huang, An ionic liquid-based ultrasound assisted dispersive liquid-liquid mi-
croextraction procedure followed by HPLC for the determination of low concentration of
phytocides in soil, Microchemical Journal (2013), doi: 10.1016/j.microc.2013.03.018

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.microc.2013.03.018
http://dx.doi.org/10.1016/j.microc.2013.03.018


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 1 

 

An ionic liquid-based ultrasound assisted dispersive liquid-liquid 

microextraction procedure followed by HPLC for the 

determination of low concentration of phytocides in soil 

Sheying Dong
a,b*

, Qing Hu
a
, Zhen Yang

a
, Rong Liu

a
,
  

Guiqi, Huang
a
,
 
Tinglin Huang

b 

a 
College of Sciences, Xi’an University of Architecture and Technology, 710055, Xi’an, 

China 
b 

School of Environmental and Municipal Engineering, Xi’an University of Architecture and 

Technology, 710055, Xi’an, China   

Corresponding author. Tel.: +86 29 82201203; fax: +86 29 82205332. 

E-mail address: dshiney2004@yahoo.com.cn(S.Y. Dong). 

ABSTRACT 

A simple and efficient method known as the ionic liquid-based ultrasound-assisted 

dispersive liquid-liquid microextraction (IL-USA-DLLME) combined with high 

-performance liquid chromatography (HPLC) was successfully developed for the extraction 

and determination of three phytocides (imazethapyr, bensulfuron, and uniconazole) in soil 

samples. Several experimental parameters that influence extraction and determination, such 

as the type and volume of extraction solvent, the volume of disperser solvent, pH of 

solution, salt effect, ultrasound time, and the chromatographic conditions were investigated. 

Under optimal conditions, a linear relationship was observed in the range of 0.1000 -200.0 

μg/mL with the correlation coefficients (r
2
) ranging from 0.9965 to 0.9990, and the limit of 

detections (LODs) ranged from 0.0500 to 0.3100 μg/mL for the three analytes. The relative 

standard deviations (RSD) at two spiking with different concentration levels of 6.600 

μg/mL and 16.00 μg/mL varied from 0.9% to 2.4% (n=6), and recoveries were between 

87.10-95.01%. On the basis of this, phytocides in two actual soil samples from a wheat field 

and a vegetable farm were analyzed. This work demonstrated that IL-USA-DLLME method 

with 1-Butyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide ([BMIM]TFSI) could 

be used to detect the trace amounts of phytocides in soils. This method has the advantage of 

high extraction efficiency, good sensitivity, simplicity and environmental friendliness.  
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