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Abstract: Aggregation-induced emission (AIE) materials have been extensively applied in fluorescence detection,
bioimaging and organic light-emitting devices owing to their unique luminescence properties. In this paper, the
applications of AIE materials in the monitoring of polymerization processes (including bulk polymerization,
solution polymerization, emulsion polymerization and suspension polymerization) have been reviewed.
Meanwhile, researches of fluorescence detection of the glass transition temperature, viscosity, molecular weight
and phase separation of polymers based on AIE materials have been summarized. Finally, the application of
AlE-based materials in polymer science is prospected.
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Figure 1 Understanding of the Trommsdorff effect in the free radical bulk polymerization of MMA wvia diffu-

sion of single molecular probes. (a) Chemical structures of the fluorescence probes based on perylene diimide;

(b) Reflection of structural heterogeneity during the bulk polymerization by diffusion of single molecular

probes (Reprinted with permission from Ref. [39]; Copyright 2016 The Royal Society of Chemistry)
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Figure 2 In situ monitoring of bulk polymerization by
molecule 2TPATPE; (b) Fluorescent photos of the PS

taken under 365 nm UV irradiation; (¢) Schematic illus

AIE molecule. (a) Chemical structure of the AIE
doped with 2TPATPE over different reaction time

tration of fluorescence monitoring of the bulk poly-

merization: the viscosity increases during the polymerization of the monomers, thus the intramolecular

motion is restricted and the molecules emit intensely; (

intrinsic viscosity (Reprinted with permission from Ref.
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Figure 3

Visualization of the aggregation-induced emission luminogen catalyzed photocontrolled reversible addition-

fragmentation chain transfer polymerization process. (a) Chemical structure of the AlEgen DCDPP-2TPA; (b) Synthesis of
poly(DMA) using DCDPP-2TPA as the photocatalyst; (c¢) Images of reaction solutions under UV light (365 nm)

before (left) and after (right) polymerization; (d) Fluorescence emission spectra (4., =450 nm) of polymerization solu-

tion at different time points; (e) Plot of photoluminescence (PL) intensity versus time; (f) Plot of PL intensity versus

DMA conversion (Reprinted with permission from Ref. [48]; Copyright 2022 American Chemical Society)
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Figure 4 Measurement of glass transition temperature by AlEgens. (a) Equipment setup of ADEtect (“AIE” and “de-
tect”) measurement; (b) Chemical structure of the AIEgen TPA-BMO; (c¢) Photos of TPA-BMO-doped PS-1 films
taken at different temperatures; (d) Illustration of the data processing procedure, Grayscale (G) =0.2989 X red+ 0. 5870 X
green+0. 1140 X blue; (e) Change of relative grayscale (G/G,) of TPA-BMO-doped PS-1 film with temperature and the

associated fitting curve as well as the second derivative of the fitting curve; (f) Reproducibility test for T, detection in

PS-1 and PS-2 by ADEtect (Reprinted with permission from Ref. [52]; Copyright 2017 American Chemical Society)
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Figure 5 Monitoring the change of monomer conversion in

free radical polymerization of methyl methacrylate (MMA)
using fluorescence lifetime measurements of molecular ro-
tor: temporal evolution of the monomer conversion (black
squares, left axis) and the weighted average fluorescence
lifetime (red circles, right axis) of the BODIPY-C12 dur-
ing the polymerization of MMA, inset is the chemical
structure of the molecular rotor BODIPY-C12 (Reprinted
with permission from Ref. [ 54 ]; Copyright 2014 The Royal
Society of Chemistry)
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Figure 6 Molecular rotors with aggregation-induced emission (AIE) as fluorescent probes for monitoring the viscosity

variations during polyurethane synthesis. (a) Synthesis of polyurethane and the chemical structure of the aggregation-

induced emission molecules ( AlEgens) ;

(b) Picture of the working assembled system for viscosity monitoring

(Reprinted with permission from Ref. [56]; Open access from MDPI)
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Figure 7 Visualization and differentiation of microphase separation in polymer blends by fluorescent AIE probes. (a)
Experimental workflow: (1) physically mixing AlEgens with polymers, (2) preparing polymer blend thin films by
solution spin-coating, and (3) subsequent observation under a fluorescent microscopy; (b) SEM image, (c¢) bright-

field image and (d) fluorescent image of 1. 0 wt% TPE-doped thin film of PS/PB (50/50, w/w) (Reprinted with per-

mission from Ref. [60]; Copyright 2017 American Chemical Society)
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Figure 8 Molecular structures of acceptor materials J71 and ITIC for organic solar cells
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