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Figure 1  Structural formula of common hyperbranched polysiloxane
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Figure 3 The accumulation of polysiloxane first generation molecules (a:S2, b:P2)
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5y FHCH 1 2 3 4
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Figure 5 Effect of terminal hydroxyl groups on fluorescent property of HBPS
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A HBPSI only containing terminal hydroxyl groups; B: acetoacetyl-terminated HBPSi
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Table 2 Quantum yield and fluorescence lifetime of HBPSi with different structures

i AR A iR B TR % BILH5 fir/ns
1 3N I (L &) B Ik hE e N = 4.2 5. 87014]
2 M HE = LR S B R 3.68 4. 88L17)
3 3447 7K Y B A L T A = A A B 4.61 4. 3t20]
4 3-NHE = S SRk b L B 8.18 8. 41013
5 3-5 N = & A IRk b 2-HIJE 1,35 % 5.72 7. 88L13)
6 IERERR O W = LB N-W 3 = 2 B 5.79 1. 02623
7 IERER SR = LB e — 45 T LR 11. 99 1. 5728
8 LA = AR b [y 43.9 0. 85024

UV light

concentration increasing
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Figure 8 Schematic of space-conjugation effect of HBPSi with carbonyl'*"
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Study on Structure and Luminescence Properties of Polysiloxane
with Aggregation-induced Emission

BAI Tian, YAN Hong-xia” , NIU Song, FENG Yuan-bo, DU Yu-qun,
DING Fan, LIU Su-su, ZHU Cheng-yun

(Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: Polysiloxanes with aggregation-induced Emission( AIE) have non-traditional conjugated groups, and silicon
imparts excellent photophysical properties and outstanding biocompatibility. In recent years, we have reported a series of
hyperbranched and linear polysiloxanes containing double bonds, hydroxyl groups, amine groups and epoxy groups, and
found some variety rules between the luminescence properties and its structure of polysiloxanes. However, it is still a
challenging to explore the emission mechanism and reveal the relationship between structure and luminescence properties of
polysiloxanes. In this paper, a series of factors affecting the luminescence properties of polysiloxane are discussed, and its
emission mechanism is explained by density functional theory (DFT) and time-dependent density functional theory (TD-
DFT), then the concept of “Silicon Bridge Enhanced Emission” (SBEE) is proposed. At last, the polysiloxanes application
is described briefly, and the future research directions of polysiloxanes are pointed out.

Key words: Polysiloxane; Hyperbranch; Aggregation-induced emission; Fluorescence; Density functional theory

(DFT)
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