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Fig. 1 TEM images of single-chain single crystals of isotactic polystyrene (The scale bar at the left-down corner is
20 nm.) (Reprinted with permission from Ref.[4]; Copyright (1994) John Wiley and Sons)
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reversibly occurring during the collapse transition from coil
to globule states of single polymers in dilute solutions
(Reprinted with permission from Ref.[8]; Copyright (1998)
American Physical Society)
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Fig. 3  Partially drained model and relationships between specific viscosity and molecular weights (or dendrimer

generation) of single polymers with linear, ring, star, hyperbranched and dendrimer topological architectures (Solid dots:

experimental results in good solvent; vacancy dots: experimental results in theta solvent; curves: theoretical prediction of
the general theory of polymer specific viscosity) (Reprinted with permission from Ref.[17]; Copyright (2013) American

Chemical Society)
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Fig. 4

Variation of notched impact strength with the spaces of filled particles (left) (Reprinted with permission from

Ref.[30]; Copyright (1992) John Wiley and Sons) and the yielding morphology at the fracture surface (right) (Reprinted
with permission from Ref.[31]; Copyright (1993) John Wiley and Sons) of HDPE composites filled with CaCO; particles
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Fig. 5 (a) Theoretical predictions on the liquid crystalline microphase structures formed by soft-hard block copolymers
(Reprinted with permission from Ref.[33]; Copyright (2009) AIP Publishing); (b) Supermolecular helixes formed by soft-
hard block copolymers; (c) Molecular modeling revealing the hierarchical liquid crystalline phase structure in
supermolecular helixes (Reprinted with permission from Ref.[34]; Copyright (2013) John Wiley and Sons)
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Fig. 6 Variation of some typical columnar structures self-assembled by bulk diblock copolymers under 2D confinement of

columnar space with variable length-to-radius ratios (Reprinted with permission from Ref.[38]; Copyright (2013) The Royal

Society of Chemistry)
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zigzag conformation, in the lamellar PVDF a-crystals
stacked with helical conformation
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Fig. 9 Illustration of long-chain alkanes confined in spherical space to represent the space-confined polymer systems

(Reprinted with permission from Ref.[47]; Copyright (2014) American Chemical Society)
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permission from Ref.[51]; Copyright (2015) American Chemical Society)
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Fig. 11 Instant normal stress versus strain curve of the
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nanocomposites PNC (Reprinted with permission from Ref.[66]; Copyright (2016) AIP Publishing)
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Fig. 13 Chemical reaction of imidazole at the silver substrate surface to form single-layer film of coordination polymers
(Reprinted with permission from Ref.[67]; Copyright (1988) American Chemical Society)

Fig. 14  Cellulose-based and chitin-based fibers, films, microspheres, sol-gel, gas-gel, bio-plastics, and foam materials

prepared via the low-temperature dissolution and physical regeneration method (Reprinted with permission from Ref.[74];
Copyright (2016) Elsevier; Reprinted with permission from Ref.[75]; Copyright (2018) Elsevier)
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Fig. 16 Illustration of multi-scale structure and dynamics of macromolecules characterized by new techniques of solid-
state NMR (Reprinted with permission from Ref.[86]; Copyright (2014) American Chemical Society)
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Fig. 17

2D correlation IR spectroscopy applied in the spectral analysis of smart responsive transitions in polymers

(Reprinted with permission from Ref.[87]; Copyright (2017) Springer Nature)
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study (b) polymer chain structures, chain compositions and (c)

folding types in their influences to the nano-mechanical properties (Reprinted with permission from Ref.[94]; Copyright
(2019) American Chemical Society; Reprinted with permission from Ref.[95]; Copyright (2018) American Chemical
Society; Reprinted with permission from Ref.[96]; Copyright (2018) American Chemical Society)
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Fig. 19 GALAMOST (GPU-Accelerated Large-Scale Molecular Simulation Toolkit) including many original methods
and algorisms of molecular dynamics simulations, and helping to solve the structure and dynamic problems of phase
separation and self-assembly in polymer systems®®! (http://galamost.ciac.jl.cn/)
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Fig. 21 (a) Chemical structures of liquid crystalline polymers for photo-induced deformation; (b) Layer structure self-

assembled by liquid crystalline polymers as revealed by TEM (left) and X-ray diffraction (right); (c) Microtube actuators
with different shapes; (d) Deformation of microtube from cylinder to corn under gradient blue light, which drives liquid
moving towards the narrow end; (e) Intersectional area increased by the re-orientations of liquid crystalline mesogens in the
microtube wall, in alignment with the light propagation under 470 nm shinning (Reprinted with permission from Ref.[101];
Copyright (2016) Springer Nature)
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Copyright (2018) The Royal Society of Chemistry)
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Abstract  This paper made a survey on the research field of polymer physics and characterization achieved by
the mainland Chinese community since reform and opening of China 40 years ago. The examples were selected
for the brief introduction from three aspects: the breakthrough in concepts, the development in theories, and the
innovation in techniques. It intended to highlight the creativity of modern Chinese scientists in this fundamental
research field, in order to encourage young scientists or scholars to take the bigger challenges in scientific
research, and to make more contributions in national economy and social development.
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