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Preparation of Photochromic Coating Films Containing Spiropyran by Sol-Gel Method
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Abstract — Organic-inorganic hybrid solutions were prepared via sol-gel method using glycidoxypropyl trimethoxysi-
lane (GPTMS) and methyl triethoxysilane (MTES) as starting precursors at a molar ratio of 1:1. The photochromic coat-
ing solutions were prepared by mixing the solutions of photochromic dye (spiropyran) dissolved in ethylacetate (EA)
with the organic-inorganic hybrid solutions. Photochromic films were prepared on polycarbonate substrate by spin coat-
ing and cured for 2 h at 100 °C. The resulting films exhibited a reversible color change upon irradiation with UV light.
The photochromic properties of the films showed that the color-fading speed increases with increasing the EA content in
the coating solutions.
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ganic Hybrid
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Fig. 1. Photochromic transformation of spiropyran.
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Fig. 2. Experimental procedure for preparing photochromic coating
solution.
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Table 1. The effect of ethylacetate molar ratios in the coating solutions on the properties of coating films

Sample number Ethylacetate(mol) State of coating solutions Viscosity of coating solutions (cp) Pencil hardness Adhesion
EA10 1.0 Red, transparent solution 1.42 2B 5B
EAl4 1.4 Red, transparent solution 1.13 4B 5B
EA20 2.0 Red, transparent solution 1.05 6B 5B
EA25 2.5 Red, transparent solution 0.95 below 6B 5B
EA30 3.0 Red, transparent solution 0.73 below 6B 5B
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Fig. 3. Absorbance of 6-NSP solutions dissolved in different solvents.
(a) Methanol and (b) ethylacetate
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Fig. 4. Maximum absorbances of coating films after irradiating UV
light at 365 nm for 1 min.
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Fig. 8. SEM photomicrographs of the cross sections of coating films
with different amounts of ethylacetate; a) EA10, b) EA14, ¢)
EA20, and d) EA30.

Fig. 9. SEM photomicrographs of coating surfaces of coating films with
the different amounts of ethylacetate. a) EA10, b) EA14, ¢)
EA20, and d) EA30.
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