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Abstract: Polariziers are a core component in thin film transistor liquid crystal displays (TFT-LCD) and
organic light-emitting diode display panels (OLED), consisting of polarizing film, support film, retardation
film, and adhesives such as aqueous binders and pressure-sensitive adhesives. The core functional layer is
the poly(vinyl alcohol) (PVA) polarizing film. Processing of the polarizing film involves the synthesis of
optical-grade polyvinyl alcohol resin and the processing of PVA-iodine polarizing films, which includes
steps such as cast film formation, iodine doping, boric acid crosslinking and stretching. Revealing the
multiscale condensed-state structure and dynamic evolution under real processing conditions is crucial
for establishing the molecular-processing-performance relationships of PVA optical films. This review
systematically introduces recent systematic research on the processing of PVA optical films, primarily

I RE ARG 5 2024-08-30 Y&, 2024-09-28 S FH,2024-11-22 R4 H iR
FeATH  EZK A RPHEIS (45 U20A20256 F1 52422302)

TIAEIBE R MEEL, E-mail: we003@ustc.edu.cn

doi: 10.14028/j.cnki.1003-3726.2024.24.250



4 1

5755 B SR IR CIREE 6 R S5 5 T RERT FUidt e

561

covering: (1) the cast films of PVA, (2) the condensed-state structure and dynamics of plasticized PVA
films, (3) the mechanism of iodine dyeing of PVA, (4) the mechanism of boric acid crosslinking of PVA.
Leveraging the advanced characterization capabilities of solid-state nuclear magnetic resonance techniques
and synchrotron X-ray scattering to obtain the condensed-state structure and dynamics evolution under
actual processing conditions, providing fundamental guidance for the manufacturing of advanced
polarizing films.

Keywords: Poly(vinyl alcohol) optical film; Polarizer; Synchrotron radiation X-ray scattering technique;
Solid-state nuclear magnetic resonance technique
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Figure 1 The basic structure of TFT-LCD display
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Figure 2 The main processing steps of polarizing film
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Figure 3 (a) Schematic diagram of a portable homemade film-casting apparatus; (b) Illustration of the general strategy for
in situ capture of the PVA film formation by SRXS; (c) Microstructural evolution of a PVA cast film during drying at 95 °C;
(d) MSE-FID curves of 30 wt% PVA at different temperatures of 50, 65, 80, and 95 °C; (¢) MSE-FID curves at different PVA
weight fractions at 65 °C; (f) Contour plot of the PVA chain mobility in two-dimensional temperature-wpy, space (Reprinted with
permission from Ref.[22]; Copyright 2024 American Chemical Society)
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Figure 4 (a) Summary of 7}, and 7, dependence of the glycerol content and the linear fitting of the 73, and 7; (b) Stress-strain

curves of PVA films with different addition ratios of glycerol; (c) The comparison of the crystallinity obtained from WAXS (y.),
SAXS (d/L), and NMR (f;) experiments (Reprinted with permission from Ref.[35]; Copyright 2023 John Wiley and Sons)
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Figure 5 The mesh size of PVA networks obtained with water (a) and glycerol (b) molecules at different concentrations and

its evolution over time. The mesh size distribution and mechanism diagrams obtained by water (c) and glycerol (d) molecules at

different concentrations (Reprinted with permission from Ref.[36]; Copyright 2023 American Chemical Society)
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Figure 6 (a) Crystallinity (y.) of the pure PVA crystal, PVA-I3 crystal and total crystals as a function of ¢;ogine; (b) Evolution

of L (long period), d. (lamellar thickness) and d, (distance between lamellae) as a function of ¢;jogine; (¢) The change of Dyey/2m.

o/2w (distribution of D,/2m); (d) The formation process of the PVA-iodine complexes at different iodine concentrations (Reprinted

with permission from Ref.[57]; Copyright 2021 The Royal Society of Chemistry)
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