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Photochromic Properties of Spiropyran in Hard Coating Films Made by Sol-Gel Method

Sang Hyeok Jeong, Kyung In Cho, Jeong Yong Park and Ki Chang Song’

Department of Chemical and Biochemical Engineering, Konyang University, 26 Nae-dong, Nonsan, Chungnam 320-711, Korea

(Received 11 January 2008; accepted 25 January 2008)

e <o
ATAZHAR glycidoxypropyl trimethoxysilane(GPTMS)¥} vinyltriethoxysilane(VTES)S &2 2 3197 sol-gel

Hell &l F-57] T NS AZ3IA). o] FNof| spiropyrans] 3 A AHE ethylacetateol] §aIA7) FAS &
date] G WA I8 fls ﬂlzé}"ﬂﬁ} 1 % 7]A9] polycarbonate AlEe] A3 8 Al7]13L 100 °ColA] 2 h Bt
A ABAIA F M-S Zh= e T8 v AlZsISivh. I8 TR UV 35 ARl Q3| Fr e = el SFEA
o2 WP} o] FrgAo g Wishs 71F Q) ARELE Boiglt) ou) Y] uhe] AddT
£ 529 GPTMSS] molM|7} Z71He el wet Z7tatsict.

wa o
re
i)
ol

1
rlr
K

W)

Abstract — Organic-inorganic hybrid solutions were made using glycidoxypropyl trimethoxysilane (GPTMS) and
vinyltriethoxysilane (VTES) as starting materials by sol-gel method. Photochromic coating solutions were prepared by
mixing the solution of photochromic dye (spiropyran) dissolved in ethylacetate with the organic-inorganic hybrid solu-
tions. Photochromic films were prepared on polycarbonate sheets by spin coating and cured for 2 h at 100 °C. The result-
ing films exhibited a reversible color change upon irradiation with UV light from transparent to blue. The color-fading
speed and pencil hardness of the coating films increased with increasing the GPTMS content in the coating solutions.

Key words: Photochromic, Sol-Gel, Organic-Inorganic Hybrid, Spiropyran, Glycidoxypropyl Trimethoxysilane, Vinyl-

triethoxysilane
1. M 2 Cc-043to] ZAWA, F-212] merocyanine(MC) HEfZ H3lsh= 5
of] Z]QIsic}, E-Pgst MCE 7R84 B Qoll 23l thA] °FY
3 AAdolst 3o Zhgol| oJsto] e F8kgo] Bl W 1l aﬂwi =oRITH4].

a1 slEtdgte] MslEHA SFAFEY0] MR TE 3 Sol-ge[H> T8 55 GFA|EE ATHZ AREso] 894
o] o AAT} 1A o7 A ER= do|TH1-4]. F HA S FoA 7Rl 2 25 iheS AA Vs ZHEY, 254t

ol &3t 7|54 EAEL % 1R A4 A(optical-data storage 3 Uedzk 2 715 AR AE Ao R Alxshks
media) &> 3824 ®18k 2] (optical switch) 52 FA} 3| tHs]. o] WHelME =2 38 S Ad AEES oéé T
(optoelectronic device)EA1 2] -3-8/3 wiitol o] ool thEk A7} Rom], 58] A2oA gleikgo] P r g F7]ER 3
Graks] Zg= 2 QAU 5 Fzo F A 754 “host’EA] £ s A2
F s UeRhle izl 8491 spiropyrans AR2]Alof] = cross-linking Al C 24, F WA I8 NS A Ax 5 9l

W 2 31, S xpdskAL ZRA A o) AR EEe] 9 tHe-7].

2 g g ArH2-3]. ©]A 2 spiropyran(SP)°] REAE A= 2 AFrelM = AFAZHAIQ glycidoxypropyl trimethoxysilane
:fﬂ Fo g EAsh=dl UV Fo === Fig. 13} 2] (GPTMS)¥} vinyltriethoxysilane(VTES)S a2 E 310 sol-gel
Fato] A ST EHE AR § o] As) vkl oF Well eJalf -7 A 8ol AZsISiek o] &-lell spiropyran

"To whom correspondence should be addressed.

310

Al FAA EZ91 1,3,3-trimethylindolino-6'-nitrobenzopyrylospiran
E-mail: songkc@konyang.ac.kr S H7lslo] 3 AA FE QbS8 HZEPLE 1 T 7)1 AQ



Sol-Gel 1= 7] WofA9] Spiropyran®] 3 HA 54 311
HE on
O GPTMS VTES EA H,0
() o O /

CHs

Spiropyran Merocyanine

Fig. 1. Photochromic transformation of spiropyran.
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Fig. 2. Experimental procedure for preparing photochromic coating
solutions.
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Table 1. The effect of GPTMS/VTES molar ratios in the coating solutions on the properties of coating films

Sample number ~ GPTMS (mole)  VTES (mole)

State of coating solutions

Viscosity of coating solutions (cp) Pencil hardness Adhesion

G10V0 0.10 0 Red, transparent solution - - -
G9V1 0.09 0.01 Red, transparent solution 2.0 1H 5B
G7V3 0.07 0.03 Red, transparent solution 1.8 HB 5B
G5V5 0.05 0.05 Red, transparent solution 1.6 1B 5B
G3V7 0.03 0.07 Red, transparent solution 1.5 2B 0B

GOV10 0 0.10 Red, transparent solution - - -
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Fig. 3. Maximum absorbances of 6-NSP solutions dissolved in differ-

ent silane coupling agents after irradiating UV light at 365 nm
for 1 min.
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Fig. 4. Thermal bleaching of 6-NSP solutions dissolved in different
silane coupling agents after irradiating UV light at 365 nm for
2 min.
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Fig. 6. Thermal bleaching of coating films after irradiating UV light
at 365 nm for 2 min.
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