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Fig. 2 Arrhenius plot of relaxation time with temperature
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Fig. 3  Temperature dependence of the conductivity of PEO/
CuBr, with different EO/Cu molar ratios

The frequency was fixed at 10 ~* Hz.
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Fig. 4 (A) DSC 1" heating curves of Pn(EO)/n(Cu) Br,

with different EO/Cu molar ratios and (B) local magnification
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Z [ B BC A R 4F PEO 1 55 BLiz ol iR 98 T 4

B2 BT PEO BY45 5
x10° i PEO #£ & iR i Cu®' )5
Tt [F A - #2 F y-id

FIE BLAT . A0 T8 2
Ja, &K 3 PEO 1)
T AR A A st P ]

FARK LW Cu’T 5 PEO X [A] A it 47 VR FH B 5

BRI T PEO A5k Eriz 3. PEO |y
BRI 7E Cu® " & i e

O X N N R W

+ H
75 m %z

e R A
B (n(EO)/n(Cu) > 64)

5 1) WA 25 4 B T A R (YRR 208 2 IR AT A BE S 641

T WA 25 S BG4 B AT 3 R T R
57 WAXD %530 R0, CuBr, 7E IR W) P % H kK 4 4%
AR SCH AR IR 005 ¥, AU G’ 5 PEO i, [ A PEO [9 i B ¥ A5 A A oA . AFM 4%

FW],Cu® " 1A IR R BUE PEO2K 1 S8 R TR
TE W AT SR LA BB , PR AE AR 2 b 7 iy
JEBEARJE GRS SRR R HR R FR
BT 5 R P O BT Cu ™ 5k 1 42 v P
Z. A LUK, R4 I 5 FA A R S L, 78 Cu’ "
(232 BRT Y PEO R F v, fab PR 1 ke g 189 22 J2 51k
Ji T B B 32 B JRUA

REFERENCES

Muller A J,Balsamo V,Arnal M L, Nucleation and crystallization in diblock and triblock copolymers. In:

2005.1 ~63

Abetz V,ed. Block Copolymers Ii,

Xie X M,Chen Y F,Zhang F B, Yuan J Y. Polymer,2007,48(9) :2755 ~2761

Nojima S,Ohguma Y ,Namiki S,Ishizone T, Yamaguchi K. Macromolecules,2008,41(6) :1915 ~1918

Yu P Q,Yan L. T,Chen N,Xie X M. Polymer,2012,53(21) :4727 ~4736

Woo E,Huh J,Jeong Y G,Shin K. Phys Rev Lett,2007,98(13) :136103 -1 ~4

Duran H,Steinhart M,Butt H J,Floudas G. Nano Lett,2011,11(4) :1671 ~ 1675

Shin K, Woo E,Jeong Y G,Kim C,Huh J,Kim K W. Macromolecules,2007,40(18) :6617 ~ 6623

Wang H P,Keum J. K, Hiliner A,Baer E,Freeman B, Rozanski A, Galeski A. Science,2009,323(5915) :757 ~760

Zhang Fengbo (3K X\ 3% ) , Xie Xuming (#{£Z 8] ) , Yuan Jinying(
B TAEIR) ,2011,(5) 1488 ~493

Sinica (15

BEM

), Yuan Weizhong( % {4 &£ ), Yan Qiang( [Z]5% ). Acta Polymerica

Yu P Q,Xie X M,Wang T,Bates F S.J Appl Polym Sci,2006,102(3) :2584 ~ 2589

Huang X D, Goh S H. Macromolecules,2001,34(10) :3302 ~ 3307
Mei Q S,Lu K. Prog Mater Sci,2007,52(8) :1175 ~ 1262

Alsayed A M,Islam M F,Zhang J, Collings P J,Yodh A G. Science,2005,309 (5738) :1207 ~ 1210

Fecht H J. Nature,1992,356 (6365) :133 ~ 135

Bonino F,Panero S, Bardanzellu L,Scrosati B. Solid State Ionics,1992,51,(3 -4) :215 ~218

Chintapalli S, Frech R, Grady B. Polymer, 1997 ,38(25) ;6189 ~6195

Fullerton-Shirey S K, Maranas J K. Macromolecules,2009 ,42(6) :2142 ~ 2156
Arisawa K, Tsuge K, Wada Y. Japanese J Appl Phys,1965,4(2) ;138 ~ 147

Jin X,Zhang S H,Runt J. Polymer,2002,43,(23) :6247 ~ 6254

Katiyar R S, Natesan B,Karan N K,Rivera M B, Aliev F M. J Non-Cryst Solids,2006,352 ;42 ~49
Lightfoot P,Mehta M A ,Bruce P G. Science,1993,262(5135) :883 ~885
Lewandowski A, Stepniak T, Grzybkowski W. Solid State Tonics,2001,143(3-4) .425 ~432

Karan N K,Pradhan D K, Thomas R, Natesan B, Katiyar R.

S. Solid State Tonics,2008,179(19-20) :689 ~ 696

Deitzel J M, Kleinmeyer J D, Hirvonen J K,Beck Tan N C. Polymer,2001,42(19) .8163 ~8170



642 VN & 1% 2013 4

I
RS

CONFINED CRYSTALLIZATION OF POLY(ETHYLENE OXIDE)

UNDER COPPER( [I ) ION COORDINATION
——DEFECT-INDUCED MELTING POINT DEPRESSION

Nan Chen, Xu-ming Xie
(Key Laboratory of Advanced Materials (MOE) , Department of Chemical Engineering, Tsithuang University Beijing 100084 )

Abstract Segment confinement is constructed by the coordination effect between copper ( I ) and poly-
(ethylene oxide). The crystallization and melting behaviors of PEO under segment confinement are studied.
Broadband dielectric spectroscopy ( BDS) is used to characterize the relaxation behaviors of PEO under
confinement. The characteristic relaxation time of 8 and y process of PEO is found to be increased with copper
(1) contents,which indicates the cooperative motion of PEO segments and twisting motion of main chain are
frustrated. The relaxation time obtained from BDS provides a quantitative evaluation of confinement degree.
DSC results show a significant increase of glass transition temperature of PEO with increasing copper( I )
contents and cold crystallization is observed ,which indicates the coordination effect of copper( Il ) has actually
restricted the segment motion of PEO. Meanwhile, the crystallinity and melting temperature of PEO decrease
with the increase of copper( Il ) contents. WAXD shows that copper( Il ) bromide does not crystallize in the
blends. No crystal modification of PEO is observed. AFM shows that in all thin films of PEO/CuBr, blends,
PEO forms extended chain crystals (IF(0) ) and the lamella thickness of PEO does not change with copper
(I ) contents. However, much more screw dislocations are observed as the copper( Il ) content increases,
which indicates a large number of defects are formed in the PEO crystals. Similar with the situation of metal
material , the defects should be responsible for the melting point depression.

Keywords Poly(ethylene oxide) , Coordination, Confined crystallization, Defects, Screw dislocation



