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Fig. 1 The characteristic ratio <r?> /ni? calculated
for the POE chain at 50T as a function of chain

length »
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Fig. 2 The dipole moment ratio <gp®> /nm? calculated
for the POE chain at 50T as a function of chain length =
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Table 2 Approximate values of the characteristic ratic <r22> /zf?
and dipole moment ratic <g®>/am’ and <r? > and <p® >

temperature coeflicients for the POE chain at 30T

Second-order Third-order  Observed

interaction  interaction values!*!
< > rnlt 7.2 4.9 5.2
103dIn< 2> /dT{K™') -3.0 -1.5 0.23
<> amt 0.32 0.49 0.51
10%dIn< w¥ > Z4dT(K™") 4.5 2.8 2.6

E=REEERALYUT . POEEMNHRER
HHESRE _ZHEERNTESRERREY
ME HTEFAR, S RHEEHERMAL, &=
ZHBEERT . 5 e BFXHNURERF T AR
BHEAOTRAED, FE e AEBFERRPHLA
JUBRSH. B, E-_BHEERAP, e ZHER
43 %1% 5.38k] /mol H1 2.69k] /mol, T E=HHE
ERF,.ttg SHHER ST HF 4.67k]/mol
2.00k]/mol; ¥ F 1g*g” g g g " Mg’ g ¥
BENHEDLITLUAR SELEF —EEE MR
K ATILEBESEBIEXNURTRERIATTS
MER. ENEREASPHERILEHNNER
B RSB, BT L, POE 88 £ # £ %R
H-ZHEERTESRE R EERERE
TRE. FUNEREH, NBENFEEHEFT
% M AR PASHEAHTIHEMN, (ULEE
“HHMERRRABH, LRS- EZR =84
EHER. B4, HFRBE< 2> EHHHRE<
CONBEERR EZRBEERTHRHELR
ESRGERMEEEE , RUHF L HFR =R
FHWHEEHEBRAENH.



61 BREA S - REZHAHENRUEFTN - SRRAEEREM 675

REFERENCES

Flory P J. Statistical Mechanics of Chain Molecules. New York : Interscience, 1969.95~ 174
Flory P J. Macromolecules, 1974, 7: 381 - 392

Suter U W, Flory P ). Macromolecules, 1975,8:765 ~ 775

Abe A,Mark ] E.J Am Chem 50c,1976,98:6468 — 6476

Sundararajan P R. Macromolecules, 1988 ,21:1256 - 1261

XulJ M,Song X B,Zhou Z P, Yan D Y. ] Polym S¢i,1991,B29:877 ~ 882

Luwo M B,Song X B, Wang Z H,Xu ] M. Eur Polym [,1998,34.301 ~ 302

- O A B L B e

CONFIGURATION-DEPENDENT PROPERTIES OF POLY(OXYETHYLENE) IN
THE THIRD-ORDER INTERACTION APPROXIMATION

CHEN Yingcai
{ Department of Physics, Taizhou Teacher’ s College , Taizhou 317000}
LUO Mengbo, XU Jianmin
{ Department of Physics , Zhejiang University , Hangzhou 310027}

SONG Xubing
{ Department of Chemistry , Zhejiang University , Hangzhou 310027)

Abstract On the basis of rotational isomeric state (RIS) theory, the first-order, second-order, and third-
order conformational energies were calculated for poly{oxyethylene)[ (CH,—CH,—0),] (POE)chain using
semiempirical potential function. Configuration-dependent properties of POE chains, such as the
characteristic ratio < r>>/ni?, the dipole moment ratio < p?> /nm? and their temperature coefficients dln
<7*>/dT and din< 2> /d T, were calculated using the statistical weight matrix method, where < 72>
is the meam-square end-to-end distance, < p”>>> is the meansquare dipole moment, n means the length of
chain,? and m are the bond length and bond dipole moment, respectively. Results showed that, for long
POE chains < r*>/nl?=4.9,dln<r?>/dT=-1.5x1073K™ !, < u2>/nm?=0.49,and dIn< x2 >
dT=2.8 x 10 *K™'. All these values are better than those obtained from the second-order interaction
approximation,and the characteristic ratio and the dipole moment ratio are in good agreement with early
experimenta!l findings.

Key words Poly (oxyethylene) chain, Third-order interaction approximation, Rotational isomeric state,

Configuration-dependent property



