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Abstract A new type of hydrogen-bonded layer-by-layer (LBL) photoalignment film was fabricated and studied.
The photosensitive hydrogen donor containing cinnamoyl groups (Poly (4-acryloyloxy)-cinnamic acid, PCA) was self-
assembled with hydrogen accepter poly (4-vinylpyridine) (PVPy) in an organic solvent. Then a hydrogen-bonding-
directed ultrathin film was formed. The uniformity and linear growth of the deposition procedure was proven by UV-
Vis spectra and the interaction between PVPy and PCA was identified as hydrogen bonding using FT-IR
spectroscopy. When linearly polarized ultraviolet light (LPUVL) irradiated the multilayer film, only the photosensitive
double bond parallel to the polarization direction of LPUVL could be polymerized via [2+2] cycloaddition. After the
irradiation an anisotropic film was prepared, and we used this anisotropic film as an alignment layer of nematic liquid
crystals, and obtained uniform and stable alignment results.
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Fig.1 Chemical structures of poly(4-vinylpyridine) (PVPy) and poly(4-acryloyloxy)cinnamic acid (PCA), and

synthetic route to PCA
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Fig.2 Schematics of the layer-by-layer assembly of
PVPy and PCA on a quartz substrate based on
hydrogen bonding
(I) adsorption of PVPy and (II) adsorption of PCA

Fig.3 UV-Vis absorption spectra of PVPy/PCA
film on quartz substrate with increasing number of
bilayers
The inset diagrams show the UV-Vis absorption spectra of PVPy and
PCA, and the intensity of absorption at 274 nm with the number of

bilayers
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Fig.4 UV-Vis spectra of a 10-bilayers PVPy/PCA
film irradiated with different times (t;)
The inset diagram shows the change ratio in absorption at 300 nm as
a function of LPUVL irradiation time

Fig.5 IR spectra of (a) pure PCA and pure PVPy,
and (b) a 50-bilayer PCA/PVPy assembled film on
CaF, plate
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