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Abstract: Three reactive dichroic dyes with 3,5-dichloro-2,4,6-triazine moiety were synthesized by reaction between
dichroic dyes (such as congo red, direct black 22 or direct black 4) and cyanuric chloride. Poly(vinyl alcohol) (PVA) films
were dyed with the obtained three reactive dichroic dyes. After 400% drawing of the PVA films, their optical properties
were compared with an iodine-doped PVA film prepared in the same condition. Durability test was performed at 50 °C
in 85% of relative humidity for 120 hrs. We found that compared with the iodine-doped PVA polarizing film, the relative
durability of the PVA polarizing film dyed with the reactive dichroic dyes was greatly improved.
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Scheme 1. Synthetic route to reactive dichroic dyes.
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Figure 1. FTIR (KBr pellet) and '"H NMR (Solvent = DMSO-dy)
spectra: (a) 2a; (b) 2b: a mono substituted structure was adopted for
NMR assignments.
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Figure 2. Upper TGA curves: (a) 1a; (b) 2a. Lower TGA curves:
(a) PVA film; (b) PVA film dyed by 1a; (c) PVA film dyed by 2a.
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Figure 3. Upper TGA curves: (a) 1b; (b) 2b. Lower TGA curves:
(a) PVA film; (b) PVA film dyed by 1b; (c) PVA film dyed by 2b.
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Figure 5. Polarization efficiency and transmittance in visible-light
region of PVA polarizing film dyed with 2a.
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Figure 6. Polarization efficiency and transmittance in visible-light
region of PVA polarizing film dyed with 2b.
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Figure 7. Polarization efficiency and transmittance in visible-light
region of PVA polarizing film dyed with 2c.
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Table 1. Optical Properties of PVA Polarizing Films
After heat and

Before heat and

Doping A" humidity treatment  humidity treatment”
material o
(%)  PE(%) (%)  PE(%)
lodine 656 42.8 99.8 74.7 65.1
2a 488 253 98.4 30.5 94.6
2b 429 34.8 82.7 41.0 77.0
2c 350 17.8 98.8 43.5 94.8

“Maximum absorption wavelength. *Durability test condition: samples
were stored in a desiccator at 50 °C under 85% relative humidity for
5 days.
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Figure 8. Time-dependence of polarization efficiency and transmit-
tance of PVA polarizing film dyed with iodine at 50 °C under 85%
relative humidity.
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Figure 9. Time-dependence of polarization efficiency and transmit-
tance of PVA polarizing film dyed with 2a at 50 °C under 85% rel-
ative humidity.
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Figure 10. Time-dependence of polarization efficiency and trans-
mittance of PVA polarizing film dyed with 2b at 50 °C under 85%
relative humidity.
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Figure 11. Time-dependence of polarization efficiency and trans-
mittance of PVA polarizing film dyed with 2¢ at 50 °C under 85%
relative humidity.
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