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A Study on the Preparation of Poly(vinyl alcohol) Polarizing Film
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Abstract—DBoth poly(vinyl alcohol)(PVA)-L, and PVA-dye polarizing film were prepared using PVA with
number-average degree of polymerization of 1,700, 2,300, 2,600. The optical property of used dye in this
study closed to the that of jodine. The PVA-dye polarizing film was prepared through the dyeing process. In
comparison of the result of the measurement of the heat and humidity resistance of two types polarizing
films, it of PVA-dye polarizing film was higher than that of a conventional PVA-I, polarizing film.

The transmittance and the polarization efficiency of PVA-dye polarizing fjlm was significantly influenced by
dye concentration, dipping time, salt concentration, and temperature of dye bath. The PVA-dye polarizing film
exhibited a high polarization efficiency of 99.3% and a good transmittance of 42.4%.
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Table 1. Transmittance and polarization efficienc?f of PVA-L, films dipped at 20°C and drawn by 5 times
at 1wt% boric acid solution at 40°C([I.]= 0.510 mol/L, [KI]=110‘1m01/L)

A Number-Average Degree of Dipping Time (sec.)
Polymerization(P,) 30 40 50 60 70 80
1700 Transmittance(%) 50.26 48.73 48.02 46.24 43.94 42.74
Polarization Efficiency(%) 94.50 99.26 99.99 99.99 99.99 99.99
5300 | Transmittance(%) 48.51 47.24 4537 45.98 34.51 33.22
Polarization Efficiency(%) 94.62 99.36 99.94 99.99 99.99 99.99
2600 Transmittance(%) 43.08 46.38 45.26 45.15 41.67 37.50
Polarization Efficiency(%) 9491 99.44 99.99 99.99 99.99 99.99

Table 2. Transmittance and polarization efficienc?' of PVA-L films dipped for 60sec. and drawn by 5 times
at 1wt% boric acid solution at 40°C({I]= 0.510 mol/L, [KI]=110'1m01/L)

A Number-Average Degree of Dipping Temperature (C)
Polymerization(P;,) 20 30 40 50
1700 Transmittance(%) 46.24 3342 31.34 27.68
Polarization Efficiency(%) 99.99 99.99 99.99 99.99
2300 Transmittance(%) 4598 30.07 29.87 24.27
Polarization Efficiency(%) 99.99 99.99 99.99 99.99
2600 Transmittance(%) 45.15 32.04 29.62 24.04
Polarization Efficiency(%) 99.99 99.99 99.99 99.99
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Table 3. Transmittance and polarization efficiency of PVA-L films dipped at 20°Cfor 60sec. and drawn
by 5 times at 1wt% boric acid solution at 40°C
A Number-Average Degree of Todine Concentration (mol/L)
Polymerization(Py) 0.01 0.05 0.1 0.2
1700 Transmittance(%) 51.31 46.24 21.10 15.65
Polarization Efficiency(%) 94.53 99.99 99.99 99.99
2300 Transmittance(%) 52.12 45.98 21.05 10.27
Polarization Efficiency(%) 93.71 99.99 99.99 99.99
2600 Transmittance(%) 5093 45.15 21.02 10.83
Polarization Efficiency(%) 94.21 99.99 99.99 99.99
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Fig. 1. The transmittance and absorption spectra of PVA-I, and PVA-dye polarizing film.
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Fig. 2. Effects of dye conc. on the transmittance
and polarization efficiency of PVA-dye po-
larizing films.
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