
Author’s Accepted Manuscript

Near-infrared fluorescent nanoprobes for highly
sensitive cyanide quantification in natural waters

Pablo Llano-Suárez, Diego Bouzas-Ramos, José
M. Costa-Fernández, Ana Soldado, María Teresa
Fernández-Argüelles

PII: S0039-9140(18)30982-2
DOI: https://doi.org/10.1016/j.talanta.2018.09.073
Reference: TAL19087

To appear in: Talanta

Received date: 12 July 2018
Revised date: 14 September 2018
Accepted date: 19 September 2018

Cite this article as: Pablo Llano-Suárez, Diego Bouzas-Ramos, José M. Costa-
Fernández, Ana Soldado and María Teresa Fernández-Argüelles, Near-infrared
fluorescent nanoprobes for highly sensitive cyanide quantification in natural
waters, Talanta, https://doi.org/10.1016/j.talanta.2018.09.073

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
https://doi.org/10.1016/j.talanta.2018.09.073
https://doi.org/10.1016/j.talanta.2018.09.073


1 
 

Near-infrared fluorescent nanoprobes for highly sensitive 

cyanide quantification in natural waters 

 

 

Pablo Llano-Suárez
a1

, Diego Bouzas-Ramos
a2

, José M. Costa-Fernández
a3

, Ana Soldado
b4

, María 

Teresa Fernández-Argüelles
a5* 

 

a
Department of Physical and Analytical Chemistry, University of Oviedo, Oviedo (Asturias), Spain 

b
Department of Animal Nutrition, Grassland and Forages, Regional Institute for Research and Agro-

Food Development (SERIDA), Villaviciosa (Asturias), Spain 

 

*
Corresponding author. Tel.: +34 985 10 35 13. fernandezteresa@uniovi.es 

 

Abstract 

Near infrared (NIR) emitting Ag2S quantum dots have been synthesized, characterized and evaluated for 

chemical sensing applications. After their optical characterization, it was observed that the Ag2S quantum 

dots present both, excitation and emission in the NIR region, and an excellent quantum yield of 33.2 %. 

These features are of great value for many biological applications, since autofluorescence of biological 

tissues or cells is minimized, and also for environmental applications, where other fluorescent 

concomitant species with excitation and emission in the ultraviolet-visible region might be present.   

Different purification procedures were evaluated in order to obtain a stable and homogeneous population 

of nanoparticles, which is necessary to perform quantitative analysis (e.g.: mass spectrometry-based 

applications), as well as to obtain a narrow NIR emission spectrum for optical applications.  

Comprehensive characterization using X-ray diffraction, transmission electron microscopy, and 

asymmetric flow field flow fractionation coupled to inductively coupled plasma-mass spectrometry has 

been performed to obtain parameters not easily achieved and of great interest in different research areas, 

such as the nanoparticle concentration NIR-emitting nanoparticles, and the surface ligand density, which 

directly affects to the interactions of the nanoparticles with their close environment, including unspecific 

adsorptions, cellular uptake, macrophage interaction, etc. 
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