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Table 1 Characterization of BOPP resins

M. M, — . Isotacticity!”
Sample name M /M,

(kg/mol}  (kg/mol} (% [m])
S28C 453.8 77.5 5.86 93.9%
T28C 387.4 88.1 4.40 93.5%
PD382 346.6 86.3 4.02 93 .9%
F230 376.7 76.8 4.90 95.2%
TI6F 346.3 85.9 4.03 9% . 9%
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Fig. | P-V-T data of BOPP resin{ F280) (isothermal heating)
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Fig. 2 Thermal expansion coefficient {a) of BOPP melts versus
temperature T (T > T,.)
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Table 2 The essential parameters in fitting with Tait eauqtion

Parameters [ b, bs b, . Tu(K)

528C 1.2639  0.00054 1120.186 0.00220 410.27
T28C 1.2821 0.00058 816.1474 0.00133 49.78
PD382 1.2626 0.00085 988.5610 0.00572 451.11

B (Pah

F280 1.2787 0.00075 910.3816 0.00380 452.65
TI6F 1.2758  0.00080  848.6453 0.00349 450.89
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Fig. 3 Isothermal ibility (@) of BOPP melts HITHE CEEEER RN - B EBME(V, = f(1),
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Table 3 Thermal expansion coefficients and isothermal compressibility of BOPP melis obtained by two methods (T3> T.)

a/(1074K"1)
Relative Relative Relative
T=483 K T=503 K T=5213K
P =20 MPa P =40 MPa P = 60 MPa
(%) (%) (%)
Definition 3.7242 3.9237 3.3452
S28C 4.33 8.46 0.14
Tait equation 3.8854 3.5916 3.3500
Definition 3.7852 3.9680 4.0843
T28C 11.2 0.73 6.53
Tait equation 4.2109 3.9970 3.8177
Definition 4.9618 3.7777 3.1689
PD382 19.7 31.9 46.9
Tait equation 5.9425 4.9834 4.6552
Definition 5.5551 4.3085 3.4666
F280 8.60 2.40 15.4
Tait equation 5.0769 4.4120 4.0011
Definition 5.0622 4,6255 3.9294
T36F 8.33 7.83 12.7
Tait equation 5.4841 4.9878 4,4308
B/(107"pa')
Relative Relative Relative
T=483 K =503 K T=523K
deviation deviation deviation
P =20 MPa P =40 MPa P = 60 MPa
(%) (%) (%}
Definition 6.5258 6.7233 6.9768
S528C 9.34 1.60 13.7
Tait equation 7.1356 6.6157 6.0170
Definition 9.2296 7.5075 6.0670
T28C 3.05 6.62 15.1
Tait equation 9.35107 8.0042 6.9817
Definition 9.2200 7 .4688 6.4961
PD382 0.21 9.55 19.3
Tait equation 9.239% 8.1819 7.7540
Definition 9.5481 8.1817 7.1609
F280 2.7 1.38 1.85
Tait equation 9.2893 8.0684 7.2931
Definition 9.7666 8.1673 6.9378
T36F 0.9 2.80 8.46

Tait equation 9.6730 8.3962 7.5145
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Fig. 4 Comparison between V,, calculated from Tait equation
and experimental data (7> T.)
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Fig. 5 Melting temperatures of BOPP resins versus pressures
(T>T.)
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STUDY OF PVT BEHAVIOR OF BIAXIALLY ORIENTED POLYPROPYLENE
RESINS IN THE MELTING STATE

ZHANG Ying, YUAN Qiang, YANG Jian, SUN Zhaoyan, JIANG Wei, AN Lijia
{ Polymer Physics Laboratory , Changechun Institute of Applied Chemistry, Chinese Academy of Sciences , Changchun  130022)

Abstract The PVT data of five kinds of biaxially oriented polypropylene (BOPP) Resins was measured by the
PVT-100 apparatus . Thermal expansion coefficients () and isothermal compressibility ( 8) were evaluated from Tait
equation in the melting state and then compared with those fitted with the value of experiment . The results showed
that it was reasonable to calculate a and 7 with Tait equation in the melting state. At the same time, it was found
that thermal expansion coefficients, isothermal compressibility and the melting temperature { T, ) of one of BOPP
melts {S28C) were lower than those of the others in the same test conditions, indicating that the volume deformation
of 528C resin is less so that it could be realized to avoid ansing surface defects of the film (biaxially oriented
polypropylene film) due to contracting, thereby decrease damage to the film in the subsequence process . Accordingly
superior processing properties of S28C resin are confirmed from PVT speciality .

Key words PVT-100 apparatus, Biaxially oriented polypropylene (BOPP) resin, Thermal expansion coefficient,
Isothermal compressibility, Tait equation



