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Abstract: “Polymer Material” is an important teaching link of chemistry and chemical engineering majors,
aiming at cultivating students’ innovative thinking, practical ability and independent problem-solving
ability. The design experiment teaching with polymer materials as the core can involve the synthesis,
modification, performance testing and other aspects of polymer materials theory and practice, which has
strong practicability and application. Therefore, this teaching study guided students to use a one-step
method to synthesize hyperbranched polysiloxane containing imino and symmetrical structure, adjust the
viscosity of the resulting hyperbranched polysiloxane (HBPSi) by changing the ratio of raw materials,
and guide students to explore the effect of aggregation degree on its aggregation-indused emission (AIE)
performance. In the course of teaching, students are organized to integrate the knowledge of polymer
structure design methods and stepwise polymerization reaction mechanisms, and to explore the relationship
between polymer structure and properties. The course is guided by improving students’ comprehensive
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application and problem-solving ability, and deeply explores the regulatory mechanism of structure on
performance by organizing students to systematically sort out the knowledge system of polymer structure
design methods and gradual polymerization reaction mechanisms. Combined with the independent design
and practical training of “Polymer Materials” teaching cases, focus on cultivating students’ awareness of
practical innovation and promote the effective transformation of theoretical knowledge into engineering
application ability.

Keywords: Polymer material course; Aggregation-indused emission; Hyperbranched polysiloxane;
Structure-performance relationship; Teaching exploration
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Figure 1 Distribution of experimental teaching
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Figure 7 Luminescence spectra of D-NH-HBPSIi at room temperature: (a) excitation spectrum; (b) emission spectrum
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Figure 8 Fluorescence diagrams of D-NH-1 in aqueous THF solution with different volume fractions: (a) natural light; (b) ultraviolet
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(b) emission spectrum
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