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Fig. 1  HRTEM photos of CdS monodisperse nanocrystals
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Fig. 2 XRD pattern of CdS nanocrystal

BN T ) FTIR S6id e (K 3 34k ¢)
1709 em =" Kb ji R 2R 1A 4 R AIE 1 i i 9 Ok A
1426 1563 cm ' &b 1 BE T 43 514 HE COO— Ay i
PRS2 % o A 445 I 2 W Wi i 3k 138 T A 1) R G
i CdS gk fhh R EE S CdS JE T B s



442 = i 2% il 2012 4
2 700} 533
ﬂem =363 nm
L4 600}
o~
o o~
b N8 ~ —~ 500}
& s 5
= < 400+
c z g‘
5 300}
E
200t
100
0

4000 3000 2000 1000
Wavenumber (cm ™)

Fig. 3 FTIR spectra of samples (a) oleic acid, (b) CdS
and (c¢) CdS nanocrystal
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Fig. 4 PL spectrum of CdS nanocrystal
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Fig. 5 FTIR spectra of hydrogels (a) NIPAM and (b)
CdS/PNIPAM hydrogel
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Fig. 6 DSC curves of CdS/PNIPAM hydrogel (a) and
PNIPAM hydrogel (b)
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Fig. 7 PL spectra of CdS/PNIPAM hydrogel at different

temperatures (A, =363 nm)
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Fig. 8 PL intensity of the hydrogel of CdS/PNIPAM at 477

nm as a function of temperature
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PREPARATION OF MONODISPERSE CdS NANOCRYSTALS/PNIPAM
HYDROGEL AND ITS THERMOSENSITIVE FLUORESCENCE

Qiu-sheng Song, Xiao-fei Zhu, Yang Yang
(School of Chemical Engineering, Hefei University of Technology, Hefei 230009 )

Abstract In order to investigate the influence of polymer aggregate state and chemical environment on the
fluorescent performance of nanocrystal, monodisperse CdS nanocrystal is prepared wvia liquid-solid-solution
synthesis ( LSS ) strategy, and monodisperse CdS nanocrystals/poly( N-isopropylacrylamide) ( PNIPAM )
complex hydrogel are prepared by radical polymerization. The microstructure and performance of the
monodisperse CdS nanocrystal and the complexes hydrogel are characterized by high resolution transmission
electron microscopy ( HRTEM) , X-ray diffraction (XRD) ,Fourier transformed infrared spectroscopy (FTIR) ,
differential scanning calorimetry ( DSC) and photoluminescence ( PL). As evidenced from the HRTEM photos
and XRD patterns, CdS nanocrystals show well monodispersity, and their size is about 2. 8 nm. PL spectrum
shows that CdS nanocrystal has a strong emitting peak around 533 nm and a weak emitting peak around 469
nm. DSC curves suggest that the complex hydrogel is thermosensitive ,and LCST of which is higher than that of
PNIPAM hydrogel. The results of PL spectra and DSC curves indicate that the complex hydrogel shows well
thermosensitive-fluorescent performance,the variation of the fluorescent intensity of the complex hydrogel is in
good agreement with its phase transformation. With variation of environmental temperature from 20°C to 45°C ,
the complex hydrogel changes from swollen state to collapse state,and the chemical environment around CdS
nanocrystal changes from hydrophilic to hydrophobic, quantum yield of CdS nanocrystal changes respectively.
The lower the environmental temperature is kept, the lower fluorescent intensity of the complex hydrogel is
observed,and the fluorescent intensity changes sharply around its LCST. Testing on PL intensity change of
CdS/PNIPAM hydrogel as a function of cooling-heating cycles between 20°C and 40°C  demonstrates that the
thermosensitive-fluorescent performance of the CAS/PNIPAM hydrogel is reversible.

Keywords CdS, Monodispersed nanocrystals, Complex hydrogel, Thermosensitive, Photoluminescence



