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Abstract; Quantum dots are a promising star material in the field of new optoelectronic devices due
to their excellent optical and electrical properties. In this work, we prepare the CdSe/CdS@ PDMS-
PUa composite by encapsulating core/shell CdSe/CdS quantum dots into an amino-terminated
polydimethylsiloxane (PDMS-PUa) polymer matrix, which shows water-driven enhanced photolumi-
nescence ( PL) intensity and photoluminescence quantum yield (PLQY ). After the analysis of fluo-
rescent decay curve and diffuse reflectance spectrum, the reason for this enhancement is found to be
the passivation of the surface defects of the quantum dots by H,0* and OH ™ in water, making the

unit cell of the quantum dots more idealized. However, when the composite is taken out of the water
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for drying, the defect states are exposed again, and both PL and PLQY return to their original val-

ues. Inspired by the water-driven PL reversibility in CdSe/CdS@ PDMS-PUa composite, a liquid

height sensor with fluorescence response is proposed based on the CdSe/CdS@ PDMS-PUa compos-

ite, which can judge the liquid height value in the container through the change of fluorescence in-

tensity. These findings not only reveal the reversible characteristics of CdSe/CdS quantum dots, but

also broaden the application of quantum dots polymer composites in the field of optoelectronics,

which has important scientific significance and application prospects.
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Fig. 1 (a)UV-Vis absorption and photoluminescence ( PL.) spectra of the CdSe/CdS quantum dots. (b) Statistical map of the

particle size distribution. (¢)UV-Vis absorption and PL spectra of the CdSe/CdS@ PDMS-PUa composite. (d) Photolu-
minescence uniformity of CdSe/CdS@ PDMS-PUa composites.
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Fig.2  Changing trend of PL intensity of CdSe/CdS quan-

tum-dot film in water
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Fig.3 (a) Changing trend of PL intensity of CdSe/CdS@
PDMS-PUa composite inmulti-cycled water immersion
and air drying. (b) Changing trend of PLQY of
CdSe/CdS@ PDMS-PUa composite in in multi-cycled

water immersion and air drying.
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Fig. 4 (a) The SEM images of CdSe/CdS @ PDMS-PUa
composite before water treatment. (b)The SEM im-
ages of CdSe/CdS@ PDMS-PUa composite after wa-

ter treatment.
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Fig.5 (a) Fourier transform infrared ( FTIR) spectrum of

the CdSe/CdS@ PDMS-PUa composite before water

treatment. ( b) Fourier transform infrared ( FTIR )

spectrum of the CdSe/CdS@ PDMS-PUa composite

after water treatment.
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