51 4 2002

1000-3290/2002/51 04 /0776-06

ACTA PHYSICA SINICA

Vol.51 No.4 April 2002
©2002 Chin. Phys. Soc.

250100
2001 7 7 2000 9 15
Hartree — Fock PVDF 3
F 0.264nm H
0.260nm H C 0.257nm.
3.98x107YCG m 4.40x107°C m
B Hartree-Fock
PACC 3130 6100
1.
. 0.0001nm° .
Kawai
CH, CF,
PVDF
PVDF 23 pyDF B
PVDF
PVDF
.20 70 X
PVDF “L
PVDF "
-2.1—-2.5m"/C?
Q=-13.5m"/C’
° . PVDF
PVDF PVDF 4
ve ) Hartree-Fock
a Y 0 . Lovinger
5 7
.B PVDF
— —CH,—CF,- ,— — 9)
CF,—CHF ,_,— C—C
F 0.26nm

(1998061408

Hartree-Fock

%
0.255nm F C
4.4%x10°°C m
mm2?® .
c = 0.2560 =
— CH,—CF, —
PVDF
0.05—0.06C/m> *°¢ . B
10
60°  180°
4
B PVDF
Gaussian98 W
PVDF
Gassian98W
Gassian98W



777

A ) 2
k1w = [v2fwo2d v,
12

STO - 3G
Slater STO

Gauss GTO Kot = XlY'"Z"e_'”2 .

Gaussian98W

anl: r"_le_g'Y,m 6 ¢ .

4 B
STO-3G Gauss Slater
2 PA  PPA
Hartree-Fo- PVDF
ck
H
H:_EZV%_ZZe DD
2m i ' i<j l] Fn
< i nFn F CH
T
J v
j | P, 1?
—ely,|? j
dz J
2| |2
i < dz; J
r.
Y 1 3
i
j 1 3
v = eZJ ! ‘I:J lzdl_} o) distance martrix
Yy nm .
F OF4F = 0.2641257 4F16F =
J 0.2615891 10F3F = 0.2641257 3F17F = 0.2615891
J : C 5C1C = 0.2532138 1C12C =
Pauli Slater 0.2557815 2C11C =0.2511637 11C15C = 0.2530661
H 7HI3H = 0.2506986 13H20H
Lagrange =0.256057 6H14H = 0.2506986 4H19H = 0.256057.
Hartree-Fock o) 6
distance martrix
- K oa Ze 5 .
H 1 =->=V22=4 > 2] 1 -K 1 nm
2m r ! !
F 34F29F = 0.2642222 35F28F =
3 0.2642222 29F22F = (0.2640372 28F23F = 0.2640372
Ji 1 K; 1 22F17F = 0.2640436 16F23F = 0.2640436 11F16F =
~ 2 — p—
71 - J‘I'f* > Cw 2, 4 0.2641539 17F10F = 0.2641539 10F5F = 0.2682304
T2 11F4F = 0.2682304

C 30C26C = 0.261036 26C18C =

0.2609213 18C14C = 0.2608531 14C6C = 0.2607145
6C1C = 0.2607143 33C27C = 0.2581911 27C21C =
0.2575157 21C15C = 0.2574808 15C9C = 0.2574636

9C2C =0.2573793
H 38H32H = 0.2593075 32H25H

= 0.2550971 25H20H = 0.2550500 20H13H =



778 51
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Abstract
We have conducted first principles calculation for all-trans chain of B-phase of poly vinyliden fluoride PVDF with the re-
stricted Hartree-Fock self-consistent field method. As for the structure we have obtained the result that the average distance of
the adjacent F atom couple is 0.264nm the average distance of adjacent H atom couple is 0.255nm the average distance of ad-
jacent C atom bonding with F atom is 0.260nm the average distance of adjacent C atom bonding with H atom is 0.257nm. For
the dipole moment we have obtained the average dipole moment of a monomer unit 3.98 x 10"*G m 3-monomer chain 4.40
x107*C m 6-monomer chain 4.44 x 10°* G m 11-monomer chain . The calculated results for the structure and dipole

moment are consistent with the experimental results. Finally we forecast the vibration model of all trans chains.

Keywords chain of 3-phase of poly vinyliden fluoride ~ Hartree-Fock self consistent field method
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