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Abstract: This paper presents a simple and efficient approach for preparing sulfur quantum dots-cadmium sulfide
(SQDs-CdS) composite nanoparticles with tunable fluorescence colors. The successful synthesis of SQDs-CdS com-
posite nanoparticles was verified using various characterization techniques. By adjusting the reaction temperature
and solution pH, the emission wavelengths of the composite nanoparticles can be tuned across the blue-to-orange fluo-
rescence range, effectively solving the problem of regulating SQDs’ fluorescence color. Moreover, compared to pure
SQDs, the composite nanoparticles show a 25% enhancement in photostability. Meanwhile, their photoluminescence
quantum yield increases by 4. 54% relative to CdS quantum dots. Additionally, thanks to their excellent aqueous dis-
persibility, SQDs-CdS composite nanoparticles can be easily blended with polyvinyl alcohol (PVA) aqueous solution
and processed into films, yielding polymer composite films that emit fluorescence in various colors. Thus, SQDs-CdS
composite nanoparticles hold potential for applications in fluorescent polymer composites, optical devices, and flexi-

ble displays.
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Fig.2 TEM image(a), high-resolution TEM image(b) and particle size distribution(c) of SQDs. TEM image(d), high-resolu-

tion TEM image (e) and particle size distribution (f) of CdS QDs. TEM image (g) , high-resolution TEM image (h) and

particle size distribution(i) of SQDs-CdS composite nanoparticles
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Fig. 3

(a) FTIR spectra of SQDs-CdS composite nanoparticles, CdS QDs, SQDs, and SQDs-CdS blend. (b) Powder XRD pat-

terns of SQDs, CdS QDs and SQDs-CdS composite nanoparticles. (¢) XPS survey spectra of SQDs and SQDs-CdS com-
posite nanoparticles. (d) High-resolution XPS S 2p spectra of SQDs. (e) High-resolution XPS S 2p spectra of SQDs-CdS

composite nanoparticles. (f) High-resolution XPS Cd 3d spectra of SQDs-CdS composite nanoparticles
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Fig. 4 (a) UV-Vis absorption spectra of SQDs, CdS QDs, and SQDs-CdS composite nanoparticles. Fluorescence spectra of

SQDs-CdS composite nanoparticles(b), SQDs(c¢), CdS QDs(d), and SQDs-CdS blend(e). (f) Fluorescence spectra of

SQDs, CdS, SQDs-CdS blend, and SQDs-CdS composite nanoparticles with optimal excitation. Effects of solution pH(g)

and UV light illumination (h) on the fluorescence intensity of SQDs-CdS composite nanoparticles. (i) Fluorescence

quenching of SQDs-CdS composite nanoparticles, SQDs and CdS QDs with the extension of UV light illumination time
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Fig.5 Emission (a) , absorption (b) , maximum emission peak and fluorescence quantum yields (¢) of SQDs-CdS composite

nanoparticles prepared under different pH conditions. Photoluminescence emission(d) , absorption(e), maximum emis-

sion peak and fluorescence quantum yields(f) of SQDs-CdS composite nanoparticles prepared at different temperature
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