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Scientific Idea Inspired from Thinking of Teaching: Novel Spherulite
Texture Induced by Molecular Weight Dispersity
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X Polymers, Shanxi-Zheda Institute of Advanced Materials and Chemical Engineering » Department of Polymer
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Abstract: The integration of teaching and scientific research is the development direction of teaching reform.
Here. a case of teaching promoting scientific research is presented. An innovative idea has been extracted from
thinking and systematic digest of teaching contents. Polymer crystallization is one of the core contents of the
“Polymer Physics” course. Therein, it is widely considered that molecular weight shows a great influence on
polymer crystallization process and aggregated structure. First. fractional segregation is observed during crystal-
lization based on molecular weight. Second, different molecular weights lead to different aggregation structures.
Hence, it is speculated that there would be a distribution of aggregation structure in polymers due to the polydis-
persity of molecular weight. The speculation promotes the discovery of a novel nested spherulite texture and
provides key guidance for the study of its formation mechanism. By showing the feasibility and superiority of the
teaching promoting scientific research, this paper provides an example of the integration of teaching and scientif-
ic research.
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Figure 1 Diagram illustration of different aggregated structures distribution induced by molecular weight dispersity:

(a) mixture of polymer chains with high and low molecular weights; (b) fractional precipitation; (c¢) different aggregated

structures from chains with different molecular weights; (d) distribution of different aggregated structures.
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Figure 2 Polarizing optical microscopy (POM) images of PLLA spherulites: (a) under 50 X magnification;

(b) under 200X magnification, insert: under 500 X magnification.
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Figure 3 Characteristics of PLLA nested spherulite: (a) POM image of nested spherulite; (b) Raman spectra of centra

spherulite (red curve) and external spherulite (green curve) ;

(¢) XRD patterns of centra spherulite (red curve) and exter-

nal spherulite (green curve). (Adapted with permission from Ref. [10]; Copyright 2020 Springer Nature)
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Figure 4 Schematic illustration of the formation process

\"\_ Chain of high molecular weight

\ Chain of low molecular weight

for the PLLA nested spherulites. For clarity, polydisperse
molecules were simplified as high- and low-molecular
weight chains. ( Adapted with permission from Ref. [10];
Copyright 2020 Springer Nature)
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Figure 5 Differences in growth rates of center and external spherulites in nested spherulites: (a-f) The morphology of

nested spherulites at the moment of 0, 3, 6, 8, 10, and 40 min (The moment when the center spherulite could be

observed was marked as 0 min). (Adapted with permission from Ref. [10]; Copyright 2020 Springer Nature)
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