
Author’s Accepted Manuscript

TOWARDS HIGHLY SELECTIVE
DETECTION USING METAL
NANOPARTICLES: A CASE OF SILVER
TRIANGULAR NANOPLATES AND
CHLORINE

Vladimir V. Apyari, Marina O. Gorbunova,
Anastasiya V. Shevchenko, Aleksei A. Furletov,
Pavel A. Volkov, Alexey V. Garshev, Stanislava G.
Dmitrienko, Yury A. Zolotov

PII: S0039-9140(17)30885-8
DOI: http://dx.doi.org/10.1016/j.talanta.2017.08.056
Reference: TAL17852

To appear in: Talanta

Received date: 10 July 2017
Revised date: 12 August 2017
Accepted date: 16 August 2017

Cite this article as: Vladimir V. Apyari, Marina O. Gorbunova, Anastasiya V.
Shevchenko, Aleksei A. Furletov, Pavel A. Volkov, Alexey V. Garshev,
Stanislava G. Dmitrienko and Yury A. Zolotov, TOWARDS HIGHLY
SELECTIVE DETECTION USING METAL NANOPARTICLES: A CASE
OF SILVER TRIANGULAR NANOPLATES AND CHLORINE, Talanta,
http://dx.doi.org/10.1016/j.talanta.2017.08.056

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/talanta

http://www.elsevier.com/locate/talanta
http://dx.doi.org/10.1016/j.talanta.2017.08.056
http://dx.doi.org/10.1016/j.talanta.2017.08.056


 1 

TOWARDS HIGHLY SELECTIVE DETECTION USING METAL NANOPARTICLES: 

A CASE OF SILVER TRIANGULAR NANOPLATES AND CHLORINE 

 

Vladimir V. Apyari
a,

*, Marina O. Gorbunova
b,c

, Anastasiya V. Shevchenko
b
, Aleksei A. 

Furletov
a
, Pavel A. Volkov

d
, Alexey V. Garshev

a,e
, Stanislava G. Dmitrienko

a
, Yury A. 

Zolotov
a 

a
Department of Chemistry, Lomonosov Moscow State University, Leninskie gory, 1/3, 119991 

Moscow, Russia 

b
Southern Federal University, Department of Chemistry, Zorge st., 7, 344090 Rostov-on-Don, 

Russia 

c
Rostov State Medical University of the Ministry of Healthcare of  Russian Federation, 

Pharmaceutical Faculty, Nakhichevansky lane, 29, 344022 Rostov-on-Don, Russia 

d
Scientific-Research Institute of Chemical Reagents and Special Purity Chemicals, Bogorodsky 

Val st., 3, 107076 Moscow, Russia 

e
Department of Materials Science, Lomonosov Moscow State University, Leninskie gory, 1/73, 

119991 Moscow, Russia 

 

Abstract 

The article describes a novel approach towards improving selectivity of volatile compounds 

detection using metal nanoparticles. It is based on combination of sensitive optical detection 

using convenient nanoparticle-modified paper test strips and dynamic gas extraction improving 

selectivity to volatile compounds. A simple and inexpensive setup allowing for realization of this 

combination is described. Analytical prospects of the approach are shown by the example of 

chlorine determination in highly salted aqueous solutions using silver triangular nanoplates and 

digital colorimetry. The limit of detection is equal to 0.03 mg L
-1

 and the determination range is 

0.1–2 mg L
-1

. This determination can be successfully carried out in solutions containing at least 

2∙10
5
 greater molar amounts of Na

+
, K

+
, Zn

2+
, Cl

–
, SO4

2–
, and H2PO4

–
 with no sample 

pretreatment. The approach seems to be compatible with different types of nanoparticles with 

respect to detection of various analytes, thus having good opportunities for further development. 
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