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Self-assembled interface film-driven reverse microemulsion
method without traditional amphiphilic surfactants for
the preparation of highly stable QD @ SiO:
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Abstract: The efficient silica coating of quantum dots (QDs) has long been hindered by the fluorescence
quenching problem caused by traditional surfactants. The fundamental reason lies in the competitive
adsorption of the hydrophobic chains of surfactants and the surface ligands of QDs, resulting in ligand
detachment and the formation of surface defect states. This paper proposes a "soap-free" reverse
microemulsion method (Surfactant-Free Reverse Microemulsion, SFRM) , completely eliminating

traditional amphiphilic surfactants and using isopropanol/ethylene glycol as dual cosolvents to form a stable
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interface film at the oil-water interface. A nano-reactor without traditional amphiphilic surfactants is
constructed, successfully achieving efficient silica coating of CdSe/ZnS quantum dots. Systematic studies show
that the photoluminescence quantum yield (PLQY) of QD@SiO2 after coating remains at 78. 7% ~80. 6%
(average 79.6 =+ 0.78%) , which is much higher than 26% of the traditional Triton X-100 method.
Transmission electron microscopy (TEM) shows that the thickness of the SiO2 shell layer is uniform (14.7
nm) and the particle dispersion is excellent. Based on the initial power (1.0 mW at t=0) , the green light
power retention rate after 250 hour anti-blue light aging test is 93%, significantly better than 55% of the
traditional method. This study clarifies the formation mechanism of the nano-reactor without traditional
amphiphilic surfactants from the perspective of interface thermodynamics and kinetics, and the protection
mechanism of the optical properties of quantum dots. It provides a new path for the controllable synthesis of
high-brightness and long-life quantum dot composite materials.

Key words: quantum dots; silica coating; surfactant; reverse microemulsion method; fluorescence

stability ; core-shell structure
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Fig. 1 Schematic illustration of the mechanism for silica-coating quantum dots by the SFRM method
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Fig.3 (a) TEM image of QD@SIO, prepared by the SFRM method and (b) particle size distribution
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Fig.4 TEM image of QD@SIO; prepared by the conven-

tional coating method
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Fig.5 The FTIR images of QD@SIO, prepared by
SFRM and images of QD without coating
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