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Organic-inorganic fluorescent filmsformed by layered
vermiculite supramolecular assembly

YOU Houmei, ZHAO Kexin, XIE Yingying, ZHANG Xiangkun, ZHU Baolin, TIAN Weiliang’
( College of Chemistry and Chemical Engineering, Tarim University, Alar 843300, Xinjiang, China )

Abstract: Since agglomeration or stacking of organic fluorescent dyes leads to fluorescence quenching,
weakened luminescence and stability, solid luminous fluorescent ultrathin films were prepared by stripping
and supramolecular assembly in the current study. Organic-inorganic fluorescent films were synthesized via
layer-by-layer supramolecular assembly of vermiculite nanosheets, which was prepared by shear stripping
and with a with particle size distribution controlled at 30~300 nm, with organic fluorescent dyes
(Rhodamine 6G and Rhodamine B). Comparative experiments showed that uniform luminescent fluorescent
film could not be obtained without the addition of vermiculite nanosheets. Moreover, SEM characterization
revealed that organic fluorescent dyes and vermiculite nanosheets in the film were uniformly distributed,
which overcame the fluorescence quenching caused by aggregation or stacking and achieved controllable
fluorescence brightness.
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Fig. 1 SEM image of expanded vermiculite (a, the inset is
the optical photo of expanded vermiculite), TEM
image of exfoliated vermiculite nanosheets (b, the
inset is optical photo of vermiculite nanosheet
solution), XRD patterns (c) and FTIR spectra (d) of
expanded vermiculite and exfoliated vermiculite
nanosheets
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Fig. 2 Particle size distribution (a) and Zeta potential (b)
of exfoliated vermiculite nanosheets
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UV light (b, d)
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Fig. 4 Optical photographs of VMT/R6G@PVA under natural
light and UV light (a), fluorescence spectra (b),

UV-visible absorption spectra (c) and XRD patterns (d)
of VMT/R6G@PVA films
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Fig. 6 Optical photographs of VMT/RB@PVA film under
natural light and UV light (a), XRD patterns (b),
fluorescence spectra (c¢) and UV-Vis absorption
spectra (d) of VMT/RB@PVA films
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Fig. 8 Surface SEM image (a) and cross-sectional SEM
image (b) and cross-sectional mapping image (c) of
VMT/R6G@PVA film
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