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Scheme 1 Schematics of topological shapes of the 3-arms-PEO,

4-arms-PEO and 8-arms-PEO samples
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Table 1  Molecular weights and polydispersity indexes of the PEO
samples
Sample M, M,/M,
L-PEO 5250 1.05
3-Arms-PEO 15500 1.10
4-Arms-PEO 20620 1.08
8-Arms-PEO 40200 1.09
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AFM images showing the crystal patterns and transitions of L-PEO (A) , 3-arms-PEO (B), 4-arms-PEO (C) and 8-arms-PEO
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Fig. 2 Three parameters of L-PEO, 3-arms-PEO, 4-arms-
PEO and 8-arms-PEO ecrystal patterns as a function of T :
(a) branching angle 6, (b) fractal dimension D; and (¢)
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Table 2 Crystal pattern transition temperatures of the PEO samples

Sample Ty s(C) Ty_pe (C)

L-PEO 39.1 50.1
3-arms-PEO 39.4 47.5
4-arms-PEO 37.8 47.2
8-arms-PEO — 46.8
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snowflakes for multi-arm PEOs
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Scheme 2 Schematics of thickest crystals formed by L-PEO, 3-
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EVOLUTION OF CRYSTAL PATTERNS OF SINGLE-LAYER
LAMELLAE OF STAR-SHAPED PEO SAMPLES

Gou-liang Zhang' , Xiao-jing Wen’, Xue-mei Zhai', Wei Wang'
(' Center for Synthetic Soft Materials, Key Laboratory of Functional Polymer Materials of Minisiry of Education and Institute of Polymer Chemistry,
Nankai University, Tianjin 300071 )

(* School of Resources and Materials, Northeastern University at Qinhuangdao, Qinhuangdao 066004 )

Abstract Studies on evolution of crystal patterns of single-layer lamellae of three star-shaped poly (ethylene
oxide)s (PEO) samples with 3,4 and 8 arms and a 5000 molecular weight for each arm and a 5000 linear
PEO sample were reported. With increasing crystallization temperature the dendritic-to-seaweed and seaweed-
to-faceted crystal pattern transitions in these samples were observed. Plotting the transition temperatures with
the arm number generated a morphology diagram that clearly reflected the effect of macromolecular topology on
the crystal pattern formation and selection. Increasing the arm number of the star-shaped PEOs results in a
topological change from an “anisotropic line” to an “isotropic sphere” ,so the molecular motion also alters from
a sliding motion of linear macromolecules to a coordination motion of star-shaped macromolecules. These
changes further affect the two key issues of crystal pattern formation: the diffusion and crystallization of
macromolecules, so the crystal pattern formation and selection of star-shaped macromolecules depend on their
molecular topology.

Keywords Poly(ethylene oxide) , Crystallization, Pattern formation, Star-shaped polymers



