Photomobile properties of liquid crystal polymers with or without
azobenzene units and carbon-based particles
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In this work, the possibility to induce or modify the photomobile properties of liquid crystal polymers by introducing different concentrations of carbon black (CB) (from O up to 1 wt.%) In polymers
containing or not azobenzene mesogens was studied. These units can undergo a reversible photoisomerization from trans to cis configuration in presence of UV light by inducing bending in the
corresponding films. The morphological and optical properties, as well as and the photomobile behavior of pristine and composite films, were investigated and compared. Concerning the
photomobile properties, photoresponsivity measurements were studied in the wavelength range 457-747 nm to investigate how the presence of the CB affects the photomobile response inside and
outside the absorption spectral region of LC-polymers. Choosing appropriately the CB concentration, it is possible to induce photomobile behavior in not active polymers or enlarge the usable

spectral bandwidth of the azo-benzene-based samples in visible region towards the visible and near infrared spectral region.

INTRODUCTION

Liquid Crystal-Photopolymer (LC-POL) are
smart materials based on crosslinked elastic
polymers chemically bounded to liquid
crystal and azobenzene mesogens.

The mesogens present in the polymer can
exhibit spontaneous orientational ordering.
[1-3].

molecules, which show reversible trans—cis
Isomerization under light irradiation [4]

macroscopic level [4-7] . The result is the
macroscopic contraction of the sample. Nsy

forms upon irradiation with visible light or
heating and the sample returns to the initial
state. In order of sensitizing LC-POLs to
light, different routes can be investigated
as for example incorporation  of
photochromic groups and/or nanoparticles

Azobenzene derivatives are photochromic side-chain mesogenic moieties
leading to the film deformation up to a J]j .....
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The process is reversible because cis @l T oLy
azobenzenes isomerize back to their trans -

trans cis

azobenzene derivatives

UV Light off UV Light on
[5,8].

Isomerization of

In this work, the effect of low concentration
of carbon black (CB) in LC-POL with and

without azobenzene unit was studied. CB

having high absorption of the solar spectra
and good thermal conductivity.

was ch_osep as filler to induce photo_ac_tlve The isotropic cis occupies less space
properties in the polymer because it is a and disturbs the LC phase inducing the
low cost, commercially available filler Pendingof the films under UV light

RESULTS

MORPHOLOGICAL AND OPTICAL CHARACTERIZATION
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The change of intensity for pristine Azo-LC-POL and its composites with CB wt%<0.1%
suggests that in these samples there is the presence of orientational organization.

UV-VISIBILE CHARACTERIZATION
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MATERIALS AND FILM FABBRICATION PROCESS
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Already with small wt% of CB is possible to tune the optical properties of the polymers
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PHOTORESPONSIVITY AT DIFFERENT WAVELENGHTS

Laser Set-up

Supercontinuum laser

The lasers

used are;

photodiode

PMP holder

- 532 nm green DPSS (Diode-Pumped Solid-
State) laser

- 457nm Solid-State laser
- Supercontinuum laser (NKT Extreme)
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- Azo0-LC-POL shows photomobile behaviour only at 457nm
- The 532nm-laser induces bending in all the composites but not in pristine Photomobile behaviour is

AzoO-LC-POL one

observed only in LC-POL/CB

- Laser with A>600nm can induce bending in the samples with 20.07wt% CB
- For all A the Azo-LC-POL/CB film with 0.1wt% of CB presents the greatest

PHOTORESPONSIVITY AT DIFFERENT POWER
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CONCLUSIONS

U Azo-LC- POL and LC-POL composites with CB were prepared and characterized.

U The results show that by introducing low amounts of CB is possible to induce
photoresponsivity at wavelengths in the visible range where the corresponding pristine
polymers do not present photomobile behaviour. The best performance is observed for Azo-
LC-POL with 0.1 wt% CB

!

AZOLEPOL /ﬁ—ﬁmuca wt=0.1% |

i | These results open new perspectives through the employment of carbon-based materials in

' | PMP films to exploit the entire solar spectrum. This could be useful to move small solar cells and
, ] orientated them, as the conventional tracker, with the solar source during the entire day.

i LC-POL/ICBwWt=0.1% |

Furthermore, the possibility that the PMP can be bent or twisted by means of a light source
allows to obtain innovative optical reconfigurable networks that can be used in various fields
Including those related to the telecommunications fields. In particular, realizing a photonic crystal
on top of a fiber fabricated on the PMP we could be able to tune the wavelength coupled into
another fiber realizing a sort of photonic device with several functions like wavelength selector,
de-multiplexer or even a spectrometer.
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