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Abstract: The experimental course is a core component of undergraduate education in polymer science.
The integration of cutting-edge knowledge and undergraduate experimental teaching has become a key
direction in higher education reform. Flexible and stretchable electronics, as major disruptive innovations,
are of significant importance in serving national strategic needs, promoting the development of new quality
productivity, and leading the transformation of future industries. This study focuses on stretchable solar
cells and designs a comprehensive experiment in polymer science. Using the low-cost conjugated polymer
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material polythiophene as the research object, a thermoplastic elastomer physical blending strategy was
adopted to modulate the morphology of the active layer, which significantly improved the stretch ability
of solar cells. Accordingly, an intrinsically stretchable polymer solar cell was prepared. Based on the
integration of multidisciplinary knowledge, the experiment helped students systematically master relevant
theories and experimental skills, improving their ability to comprehensively apply professional knowledge.
It holds great potential for broader applications and is well suited for experimental teaching reform and
practice in polymer science programs.

Keywords: Polymer science; Comprehensive experiment; Polymer solar cells; Stretchable electronics;
Teaching reform
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Figure 1 Design concept and process of comprehensive experiments in polymer science
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Figure 2 Molecular structural formulas of (a) donor material poly(3-hexylthiophene) (P3HT), (b) acceptor material O-IDTBR,

and (c) thermoplastic elastomer SEBS
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Figure 6 (a) AFM height images and phase images and (b) TEM images of P3HT:O-IDTBR:SEBS blended films with different

contents of SEBS introduced
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Figure 7 Mechanical property of P3HT:O-IDTBR:SEBS ternary blend films measured by FOE: (a) Crack initiation image;
(b) Image at 30% strain; (c) Pre-stretch by 5% and then restore the wrinkled image of the original length; (d) Crack initiation strain
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Figure 8 Device performance analysis of intrinsically stretchable polymer photovoltaic cells: (a) schematic diagram of device

structure; (b) J-V curves, (c) external quantum efficiency curves; (d) cyclic tensile stability of stretchable polymer photovoltaic

cells with 10% SEBS blend content at 30% strain; (e) relationship of device efficiency variation under different strain conditions.

The tests are performed under AM 1.5 G 100 mW - cm 2 irradiation
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Figure 9 Flexible application demonstration of intrinsically stretchable polymer photovoltaic cells: (a) schematic diagram of

practical application that conforms to human skin; (b) demon-stration of the device in the distorted state; (c) demonstration of the

device in the bent state; (d) device demonstration in the multi-axial stretching state
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