
Introduction 

Quantum dots (QDs) are semiconductor nanoparticles with the size in range of 2-20 nm, which have unique size-tunable 

optical properties due to the quantum confinement effect. QDs replace the previous generation of the luminophores (organic 

dyes) in bioimaimaging, photocatalysis, LEDs and solar cell fabrication because of their  wide absorption cross-sections, 

narrow luminescence and high optical stability. However under intense illumination, QDs are also subject to degradation of 

their optical properties. Understanding of this process would allow to prevent it and develop efficient QDs-based devices. 

In this study we investigate degradation of  QD’s  optical properties under UV and visible irradiation, and demonstrate the 

effects of solvent and shell structure on the luminescence quenching. 
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Dynamic of QDs photoluminescence quantum yield quenching in chloroform and hexane 

under visible or UV irradiation  

Vis. light UV light 

Chloroform 

Hexane 

The experimental scheme 

quartz cuvette Light source 

incandescent lamp (40W) or 

LED (400 nm)  

QD’s colloid solution 

continuous stirring 

Influence of the shell structure 

Surface chlorination 

QDs type Solvent 

Chloroform  Hexane  

Irradiation  Irradiation  

UV  visible UV Visible  

Relative photoluminescence quantum yield 

CdSe/ZnS(3ML) 0.79 (0.56)* 0.55 0.48 0.48 

CdSe/ZnS/CdS/ZnS 0.85 (0.73)* 0.75 0.73 0.83 

CdSe/CdS(7ML)/ZnS 0.83 0.94 0.83 0.93 

Table 1. Relative photoluminescence quantum yield of QDs with different solvents irradiated under 

UV or visible light for 3 hours in chloroform or hexane 

 

*- the minimum QD’s PL QY value observed after rapid photodarkening 

 

The dependence of the solubilized QD’s 

hydrodynamic size from the irradiation time by UV 

or visible light 
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