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Fig.1 Preparation of the QD/PU composite film
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Fig.2 (a)XRD pattern, (b) PL emission spectrum and of (¢c) TEM image CdS@ZnS QDs

J&, K% N 1.5 cm, PL 1 mm/s B3 5 3 55 .

. »

' 2868 1712 P
2973 4 1240
1540

3500 2500 1500 500

o/cm’

Fig.3 Infrared spectrum of PU
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Fig.4 Contact angles on (a) PTFE, (b) PE, (c) PVC, (d) aluminum, (e) glass and (f) steel substrates
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Fig.5 (a) Quantum dots on different substrates under 365 nm UV lamp; (b) schematic diagram of surface tension effect between

substrate and quantum dots
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Fig.6 Fluorescence of the interface between the substrate and QDs
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Fig.7 Particle size of quantum dot colloidal dispersion in different
cuvettes
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Fig.9 Adhesion of QD/PU composite films prepared on different
substrates
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Effect of Substrate Surface Tension on Fluorescence Properties of Quantum
Dot Colloids and Quantum Dots/Polyurethane Composite Films

Tao Lii', Yun Wu', Pengxiang Si', Zhu Long', Juan Wang’, Dan Zhang'
(1.The Key Laboratory of Ecological Textiles of Ministry of Education, Jiangnan University, Wuxi 214122, China;
2. Technology Innovation Center of Hebei for Fiber Material, Shijiazhuang University, Shijiazhuang 050035,
China)

ABSTRACT: Aqueous CdS@ZnS core- shell quantum dots (QDs) and water- based polyurethane (PU) were
prepared by ion co-deposition method and one-pot method, respectively. After the QDs and PU were uniformly
mixed at the mass ratio of 1:1, they were dropped on substrates with different surface tensions in order to form
QDs/PU composite film after natural drying. The studies show that the surface tension of the substrate can directly
affect the fluorescence properties of QDs and QDs/PU films. In this paper, the surface tension of the substrate was
characterized by measuring the contact angle. The larger the contact angle is, the smaller the surface tension is.
When the surface tension is large, it will cause a large- scale aggregation of QDs, resulting in an excessive
concentration of regional QDs, and causing the concentration to be quenched. Although the increase of the surface
tension of the substrate can improve the color purity of the quantum dots, it will also lead to a decrease in its
fluorescence intensity. Under the 365 nm of UV lamp, it can be clearly seen that the fluorescence intensity of the
interface between the substrate and the quantum dot dispersion is significantly higher than that of other areas. The
QDs/PU composite film was tested by fluorescence spectrometer, and it is found that the fluorescence intensity of

the composite films also decreases with the increase of surface tension.



