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Fig. 1 The relation between the structure and calculated model

of poly ( tetrafluoroethylene) chain
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Table 1 The structure parameters and the conformational energies of PTFE, PDMS and PE
Polymer PTFE3 (3 state) PTFE4 (4 state) PE PDMS
—A(b)—D(e)— —C(F,)—C(F,)— —C(F,)—C(F,)— —C(H,)—C(H,)—  —Si(CH;),—Si(CH;),—
Bond length (nm) C—C: 0.153 C—F. 0.137 C—H: 0.110 Si—Si:0. 235
Bond angles (°) £ CCC:116.0 / FCF:108.0 /4 HCH:112.0 £ SiSiSi:115. 4
Dipole moment cC—C: 0 F—C. -1.30 C—H: 0 C—Si: 1. 87
of bond ( Debye) C—F. 1.30 Si—C; -1.87
Torsion angles (°) t:0 1. x15 t:0 t:0
g* . +115 g* . £120 g +120 g 125
Energy of interaction E, =50, E,=» E,=59,E,=4.6 E,=0.4, E =20, E, =-04,E, =0,E =0,
(kJ/mol) E, =E, =0 (600 K) E =E, =0 (600 K) E =E, =0 (413 K) E,=-3.3 (298 K)
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Table 2 Sequence of m(q) and the matrices D(¢q) and A(g) for model —[ A(b)—D(e) ]—

D(q) :G[dIZv di, dy, dzs]

A(q) :G[(llz’ a3, Ay, (123]

m(q)
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Fig. 2 Dependent of the characteristic ratios of mean-square
end-to-end distance on the polymerization degree for PTFE,

PDMS and PE chains
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Fig. 3 Dependent of the configurational parameter of PTFE,

PDMS and PE chains on the polymerization degree
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Fig. 5  Dependent of the temperature coefficients on the

polymerization degree of PTFE, PDMS and PE chains
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Fig. 7 Dependent of the characteristic ratios of mean-square

dipole moment of PTFE and PDMS on the polymerization degree
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DIMENSION AND DIPOLE MOMENT OF POLY( TETRAFLUOROETHYLENE)
AND POLY (DIMETHYLSILYLENE) CHAINS

MA Haizhu, SUN Tingting
(College of Information and Electronic Engineering, Zhejiang Gongshang University, Hangzhou 310018)

Abstract A study of the mean-square radius of gyration and mean-square dipole moment of the symmetric di-
substituted polymers is presented basing on the improved rotational-isomeric-state method. The deduced
formulas are used to investigate the conformation-dependent properties of poly ( tetrafluoroethylene) (PTFE) ,
poly ( dimethylsilylene) ( PDMS) and polyethylene ( PE) chains. Here, the configuration parameters of the
PTFE4 (PTFE of the 4-state model) chain and PDMS chain are calculated to be about 0.44 A +mol®’ -g™®?
and 0.43 A-mol®’-g~" respectively for large polymerization degree x. However,the temperature coefficient of
PDMS chain —7.32 x 10 K" is different obviously from that of PTFE and PE chains (about —1.00 x10
K™"). The calculated characteristic ratios of mean-square dipole moment for long PTFE and PDMS chains are
rather small, such as the ratio of PDMS is 0.27. The results show that PTFE and PDMS are non-polar
polymers, good dielectric and poor in induction,even though the dipole moments of C—F and Si—C are large
in PTFE and PDMS chains. Therefore , the polar and dielectric properties of polymers are also affected by the
conformation and structure of chains. In addition , the chain end effect of short PTFE and PDMS chains (repeat
unit x < 10) results in obvious change of the ratios with x,which is in agreement with the results of Flory et
al.

Keywords Poly (tetrafluoroethylene ) , Poly ( dimethylsilylene) , Conformation, Mean-square dipole moment,

Configuration parameter





