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Synthesis and Fluorescence Study of the Novel PbS@P(NIPAM-co-TSt)
Complexes

Wang, Chengzhi Li, Run Cheng, Hao Jiang, Tao Yin, Ming
Chen, Xin Jiang, Jingiang * Liu, Xiaoya*
(School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122)

Abstract Nowadays, the environmental sensitive polymer complexes play a more and more important role in the field of
science study. Herein we demonstrate that the alkylisothiouronium-containing styrene monomer (TSt) was synthesized via
4-vinylbenzyl chloride and thiourea, which could be copolymerized with NIPAM to synthesize the temperature sensitive
polymer of P(INIPAM-co-TSt) by radical polymerization. Then, the PbS complexes of PbS@P(NIPAM-co-TSt) were prepared
on the basis of the interaction between alkylisothiouronium and Pb(AcO),*3H,0 in the aqueous solution of weakly alkaline.
Its chemical structure was characterized by detail. For example, Fourier transformation infrared (FTIR), nuclear magnetic
resonance ("H NMR), XRD (X-ray diffraction) and fluorescence spectrum to ensure the synthesis of PbS@P(NIPAM-co-TSt)
complex. Besides, nanometer granularity apparatus, dynamic light scattering (DLS) and transmission electron microscope
(TEM) were employed to survey the size and physiognomy of polymer micelles and complexes. The photoluminescence
properties were also studied. It was found that PbS@P(NIPAM-co-TSt) complex exhibits characteristic fluorescence inten-
sity, which was promoted by the PbS nanoparticles. Meanwhile, its fluorescence intensity increased along with the tempera-
ture, which very consists with the LCST (lower critical solution temperature) characteristic of PNIPAM. The results indicated
that its fluorescene intensity would go up with the addition of the complex’s concentration and the raising of the temperature.
The diameter of PbS@P(NIPAM-co-TSt) complex can also be reduced obviously by introducing the PbS nanoparticles to the
system. What is more, its diameter had a declining trend when the temperature exceeded the LCST of it and kept stable in the
end. Thus, on the one hand, these kinds of complexes possess the properties in both polymers and nanoparticles, such as PbS.
On the other hand, we think that such environmental sensitive complexes must have a bright future, and also could make a lot
of potential applications as optical materials in a great many areas, such as biological, medical science, cells, chemistry and
SO on.
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Figure 2 FL spectra of PbS@P(NIPAM-co-TSt) hybrid materials taken
at different concentrations of PbS@P(NIPAM-co-TSt). The excitation
wavelength was 280 nm
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Figure 4 FL spectra of PbS@P(NIPAM-co-TSt) hybrid materials taken
at different temperatures between 25 ‘C and 55 ‘C. The excitation
wavelength was 280 nm

1.2
1.0
0.8

0.6

AF/F,

0.4

0.2

0.0 T T T T T T

25 30 35 40 45 50 55
Temperature/°C

Bl 5 SRS S5 BRI AR G R e
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I e 0.47 g GRIESHEN 6 X107 mmol) &
T 150 mL RERSRH, Z/KABERE 4.8 mg (1.2X
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i 6.00 mg/mL), K [E R IR G R, AR S I
7 80 “Cyshurash KN, KNI 12 h, 4T 514
F74) PbS@P(NIPAM-co-TSt).
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