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Fig. 1 Experimental conditions used in the SAXS measurements

Heating process (a) and thermostatic process (b)

1 mg ZES TS E T 2 w2, 4
Je il 2 75°C I E 8 10 min J5 KR E 2 10
pm R PR A T RV ) B SRR
Fie IR SAXS S5 v A [R] Ay Ak 38 4% 44 2E 47 4 2R OF:
HEAT SR A WL ZE.

2 HR5i®

2.1 ABEEDRRREETE
2.1.1  FHEE R P AENL PLM SL5G 45
2 JIrR R AE T AR, SR ] PLM W 22 1)

Kl KR PEO KEGL BOOE B 5. X 28 PLM 1]
F B W AEVE K S 9 PEO BE o X028 51 9 A 4R /1N
FR B AR, AR B DX LR TR 1 ) PLM. 3 28 3 7y
BrEs OB S MR/ RR. AT XS IS H YR
KW A AR 60°C 5 , L 5 A L5 B 45 i
TSR AL, (H RE % 2858 1) 28 3 04 fi I 06 1 8 B2
A BTN 3 SR, 183 A B TR WA R
B & HEAE PLM fE 8 UL %€ 21 (4 RUHE 9 [l 4 9 4%
iy &4 e 25 1 22 4L

Fig. 2 PLM images showing crystallite evolution observed at heating process
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Fig. 3 SAXS results obtained during heating process
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Fig. 4 Plot of L-T
L is the long period obtained from all the scattering peaks and
T is the temperature at which the SAXS experiment was carried

out.
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Fig. 5 Plots of the areas of the scattering peaks
corresponding to EC, 1-FC and 2-FC lamella against

temperature at which the SAXS experiment was carried out
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Fig. 6 One-dimensional correlation function within 30°C < 7 < 49°C (a) and 50C < T < 60°C (b)
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Fig. 8 SEM observation of PEO spherulites before (a) and
after (b) annealing at 54°C for 6 h
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Fig. 9 SAXS results obtained during annealing at 52°C (a) ,
53°C (b) and 54°C (c¢)
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Fig. 10 Plots of L-t at 52°C (a) and 54°C (b)
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Fig. 11 Plots of the areas of the scattering peaks

corresponding to EC, 1-FC and 2-FC lamella against time
at 52°C (a), 53°C (b) and 54°C (c)
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annealed at 52°C (a), 53°C (b) and 54°C (c)
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THICKENING PROCESS OF LAMELLAR CRYSTALS OF
A LOW MOLECULAR WEIGHT POLY(ETHYLENE OXIDE)

XIA Nan, TANG Xiongfeng, WEN Xiaojing, ZHANG Guoliang, ZHAI Xuemei, WANG Wei

( Center for Synthetic Sofi Materials, the Key Laboratory of Functional Polymer Materials of Ministry of Education and

Institute of Polymer Chemistry, College of Chemistry, Nankai University, Tianjin 300071)

Abstract The thickening process of lamellar crystals from two folded-chain (2-FC) lamellae through one
folded-chain (1-FC) lamellae finally to extended chain (EC) ones in bulk samples of a poly( ethylene oxide)
(PEO) with a molecular weight of 5000 was studied. The samples with 2-FC crystals were prepared by
quenching them from their melt to liquid nitrogen. During reheating them or treating them at selected annealing
temperatures, we tracked the lamella-thickening process using small-angle X-ray scattering ( SAXS). After
analyzing the SAXS data and the corresponding one-dimensional correlation functions, we found that below
52°C 2-FC crystals primarily thickened into 1-FC crystals; but above 52°C 2-FC crystals mainly thickened into
EC crystals. In the temperature region between 58°C and melting point of the EC crystals,the newly formed 1-
FC crystals will further thicken into EC crystals. Our observations using polarized light microscopy (PLM) and
scanning electron microscopy ( SEM) show no changes of crystalline superstructures, such as spherulites,
formed by these crystals. Therefore ,we can conclude that the thickening process,we observed in this crystalline
PEO samples,do not cause any destruction of large crystalline superstructures,so it is a process only containing
melting of thinner lamella crystals and then recrystallization of the molecules into thicker lamella crystals. More
importantly , this process is strictly restricted within some local regions of large crystalline superstructures.

Keywords Poly( ethylene oxide) , Lamellar crystals, Thickening, SAXS





