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Preparation of VO,(M) nanosheets/PET flexible composite films and
its optoelectronic properties

HUANG Zhulin', SONG Haoran"?, LI Ming', HU Meng'en', WU Liangfei', LI Xinyang’
(1. Institute of Solid State Physics, Hefei Institute of Physical Sciences, Chinese Academy of Sciences, Hefei 230031,
China; 2. Institutes of Physical Science and Information Technology, Anhui University, Hefei 230601, China; 3. School
of Chemistry, Tiangong University, Tianjin 300387, China)

Abstract: To address the issue of poor electrical performance of films caused by the high intrinsic resistivity of VO, nanopar-
ticles and poor connection between VO, nanoparticles during the film coating process, VO,(M) nanosheets were
synthesized based on a hydrothermal —annealing method with optimization of the annealing vacuum degree and
annealing temperature. A continuous and dense VO,(M) film was fabricated on the surface of flexible polyethy-
lene terephthalate (PET) by spin—coating, and the optoelectronic properties of VO,(M) nanosheets/PET flexible
composite films were analyzed. The results show that due to the good connection maintained by the nanosheets
during dynamic bending, their in—plane two—dimensional continuous structure significantly reduces the interfa-
cial resistance. The VO,(M) nanosheets obtained under the optimal annealing vacuum degree of 1.5 Pa at an-
nealing temperature of 420 “C were used to prepare flexible VO,(M)/PET films, and the films have both pho-
tothermal regulation ability and tunable resistance. Under the condition of visible light transmittance of 41.26%,
the photothermal modulation efficiency of 4.51% is achieved, and the change of resistance rate during the phase
transition could reach 2.94 x 10 It provides a material foundation for the development of flexible optoelectronic
devices.
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Fig.1 Flow chart of fabrication process for VO,(M )/PET
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Fig.2 XRD pattern and FESEM image of akaganéite—phase
y-VO(OH)
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Fig.3 XRD patterns of products annealed under vacuum
levels of 1.5-20.0 Pa
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Fig.4 XRD patterns of products annealed at temperatures of
300-450 °C
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Fig. 5 SEM images of products annealed at temperatures of
300-450 °C
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Fig.6 XRD patterns of products annealed at temperatures of
410-440 °C
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Fig.7 SEM images of products annealed at temperatures of
410-440 °C
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Fig. 8 Thermal performance of VO,( M ) powders annealed at
410-440 °C
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Fig.9 Raman spectrum of VO,( M ) nanosheets
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Fig.10 Surface microstructures of VO,( M ) /PET flexible
films with different thickness
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Fig.11 Transmission spectra of VO,(M ) /PET flexible films
with variable thicknesses measured at 20 °C and 80 °C
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Fig.12 R-T curves of different flexible composite films
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