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Table 1  Structure and energies parameters of PVA, PVME, PVAC, PMA and PVP

Polymers PVA PVME PVAc PMA PVP
side group —OH —O0—CH; —O0—COCH, —C—O0O0CH; —C,HNO
Bond I, [, (nm) 0.143, — 0.143, 0. 143 0.142, 0. 186 0.152, 0. 136 0.129, —
Dipole moment z, , 1, (D) 1.07, — 1.07, 1.07 1.07, 2.97 0.0, 1.76 1.85, —
Skeletal angle 6, , 0,(°) 68.0, 66.0 70.5, 66.0 68.0, 68.0 68.0, 66.0 68.0, 66.0
Dipole angle 6,, 6, (°) 69.0, — 70.0, 111.5 70.5, 327.5 70.5, 123.0 68.0, —
Bond angle 6,", 6,'(°) 69.0, — 70.0, 68.5 70.5, 68.2 70.5, 66.0 68.0, —
Angle of internal rotatio
ne, e, (%) 0, 110, 115 0, £120 0, £120 10, 10, 110, 110 0, 120
ns E, 1,05, —1.63 1.00, —1.84  0.82, -2.09 0.97, -1.26 1.1, 0.4
0. E, 0.60, 0 1.00, 2.09 0.50, 2.51 po=1.07, E, =2.09 B
Former factor and energies( kJ/mol)
wok, 1.26, 7.24 1.00, 7.95 1.60, 6.28 0.25, 11.72 1.0, 5.00
wy, E, 0.98, 3.43 1.00, 3.77 1.21, 5.02 1.05,9.21 0.8,7.10
W'y = 1.06, E,; = 5.02
0"y, E 0.88, 1.34 1.00, 4.60 1.55, 6.28 ) 0.5,9.2
W'y = 0.94, E,. = 4.60
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Fig. 1 Model of poly(vinyl acetate) chain
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Table 2 Statistical weight matrix of PVA ,PVME ,PVAc,PMA and PVP
Matrix of
PVA PVAE PVAc PMA pPVP
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Table 3 Sequence of m(¢q) and the matrices of F(¢q) and A(gq) for model —[ F—A(b—c) ] ,—
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Fig. 2 (a) Dependence of the characteristic ratios of mean-
square end-to-end distance on the fraction of meso dyad, (b)
the intrinsic viscosity versus molecule mass and (c¢) the intrinsic

viscosity versus fraction of meso dyad
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Fig. 3 The characteristic ratios of mean-square dipole moment

and mean-square radius of gyration versus the fraction of meso

dyad (a) and the length of chain (b)
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Fig. 5 (a) The differential values of ratios to the

conformational energies E, versus the fraction of meso dyad;

(b) The characteristic ratios versus the interaction energies £,
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Effect of Side Group Difference on Polarity and Intrinsic

Viscosity of Polyvinyl Derivatives

Hai-zhu Ma® , Li-hai Xu, Zhen-yu Lv, Jian-min Bi, Shao-ying Mo

( College of Information and Electronic Engineering, Zhejiang Gongshang University, Hangzhou 310018)

Abstract Effect of structure and polarity of side groups on the physical properties of poly ( vinyl alcohol)
(PVA) ,poly(vinyl acetate) (PVAc) and poly( vinyl methyl ether) ( PVME) chains is investigated by the
unified expressions of mean-square dipole moment and mean-square radius of gyration, which are deduced by
an improved method of configurational-conformational statistics. The characteristic ratios of mean-square dipole
moments for their isotactic chains are obtained to be 2.51,2.15 and 1.39, respectively. The differences of
temperature coefficient of the syndiotactic chains reached to 5. 68 x 10 > K ~'. Moreover, the dependence of
mean-square dipole moments on the polar orientation of side groups and chain configuration, and the
dependence of the mean-square radius of gyration on dimension and flexibility of side groups are obvious. From
comparing the differential values of conformational energies,it is found that effect of interaction energies of side
groups on the ratios of PVA ,PVAc and PVME is greater than that of poly(vinyl pyrrolidone) , the differential
values of PVME reached to — 81.2 x 10> mol/J for instance. From contrasting intrinsic viscosity, it is
observed that the values of poly ( methyl acrylate) are more changeable than those of PVAc. Therefore, it
suggests that the improved methods and obtained results may be used in investigation of the polymers in coating
materials , adhesives and modifier of textile fibers and paper products.

Keywords Poly ( vinyl alcohol), Poly ( vinyl methyl ether), Poly ( vinyl acetate ), Characteristic ratios,

Temperature coefficient, Intrinsic viscosity
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