
Accepted Manuscript

Research paper

Synthesis of manganese-doped silver selenide quantum dots with near-infrared
photoluminescent and paramagnetic properties

Kan Zhang, Jizhen Feng, Hui Liu

PII: S0009-2614(18)30514-1
DOI: https://doi.org/10.1016/j.cplett.2018.06.034
Reference: CPLETT 35733

To appear in: Chemical Physics Letters

Received Date: 20 April 2018
Revised Date: 14 June 2018
Accepted Date: 15 June 2018

Please cite this article as: K. Zhang, J. Feng, H. Liu, Synthesis of manganese-doped silver selenide quantum dots
with near-infrared photoluminescent and paramagnetic properties, Chemical Physics Letters (2018), doi: https://
doi.org/10.1016/j.cplett.2018.06.034

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.cplett.2018.06.034
https://doi.org/10.1016/j.cplett.2018.06.034
https://doi.org/10.1016/j.cplett.2018.06.034


  

Synthesis of manganese-doped silver selenide quantum dots with 

near-infrared photoluminescent and paramagnetic properties 

 

Kan Zhang 
a
, Jizhen Feng 

b
, Hui Liu

 a,*
 

a 
Shandong Academy of Medical sciences, Jinan 250062, China.

 

b 
Shandong Provincial Hospital Affiliated to Shandong University, Jinan 250062, China. 

Corresponding author. E-mail address: huiliu0306@sohu.com. 

 

Abstract 

Water-dispersible Mn
2+

-doped Ag2Se QDs were synthesized by solvothermal reaction of silver and 

manganese salts with selenium source and subsequent ligand exchange. The Mn doping level 

could be tuned by changing the feed amount of the Mn precursor. The Mn
2+

-doped Ag2Se QDs 

had a crystal structure typical of monoclinic α-Ag2Se. At the Mn doping level of 0.28 %, the 

photoluminescence quantum yield at 1130 nm remained at 5.7 %. Moreover, EPR spectrum and 

VSM result suggest paramagnetic characteristics of the 0.28 % doped QDs. Cytotoxicity test 

indicates good biocompatibility of the Mn
2+

-doped Ag2Se QDs, which have great potential for 

biomedical imaging. 
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1. Introduction 

Semiconductor quantum dots (QDs) have been developing rapidly during the past decade for their 
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