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Preparation of high sealing photochromic microcapsules via
solvent evaporation method
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Jiangnan University, Wuxi 214122, Jiangsu, China )

Abstract: Photochromic microcapsules with polymethyl methacrylate as shell material and 3',3’-dimethyl-
6-nitro-spiro[2H-1-benzopyran-2,2’-indoline]-1'-ethanol as core material were prepared by solvent
evaporation method. FTIR, SEM, particle size analyzer, spectrophotometer and colorimeter were used to
characterize the microstructure, particle size, and color of the microcapsules. The results showed that the
core-shell mass ratio had a significant effect on the morphology and performance of the microcapsules.
When the core-shell mass ratio was 2 : 1, the microcapsules had good color performances, and the color
difference before and after color change (AEcyc) was greater than 20, and the microcapsules possessed
strict and smooth surface. While the core-shell mass ratio was larger than 2 : 1, the microcapsules were not
formed well. The as-prepared microcapsules immediately change color when exposed to ultraviolet light,
and the complete discoloration time was 16 s. After 30 cycles of UV-Vis light irradiation, the microcapsules
still exhibited excellent photochromic sensitivity.

Key words: microcapsules; polymethyl methacrylate; photochromic response; spiropyran; functional
materials
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Fig. 1 FTIR spectra of PMMA, photochromic material,
microcapsules
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Fig. 2 Particle size distribution of microcapsules with
different core-shell mass ratio
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Fig. 3 SEM images of photochromic microcapsules with
different core-shell mass ratios

B3, MNEERTEELON 1 1[I 2 0 1, ff
JEREFR DT, A% YN BE TR L 3 1 1 A,
U e T L 2 TF Byt BRI o L L S o HL 4k
SRMAA, IRE 4 ¢ 1 R ARk 2, AR 2 Uk



©922 - A 4m 4 T FINE CHEMICALS

%37 %

) B T HE B 1T, U P BE A A FH N 2 DK S A 52
AT, CYIBERTR LR 5 0 1B, RHB A B TR B
AT H, CEAGeEEBRMIKTE, Fit, Yk
Jrar bk 2 1, R A RO AT
23 HRENEEMELE

R MR Y B (AT R A B AN AR, TR EERTA R
—EA R, WE 4 FiR . B da NICEE@F
BTERA BRI, Sl SN KA A, nE
dc Pins K 4b WEEMUR RS, TR
B RIRIAR, 2 SAME)E, ke kg
Asfa, i 4d FiR o

Ee

>
e
a Q‘;‘-l 0 C .‘;‘:E«'_‘i.
& X ‘ uv \ <
4

| g § N
- L 4 4
DR T d y
b

a—JERL; b—HUledE ;s RIS REAT R &R MR
K4 AR RO e 8 I R
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microcapsules
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Table 1  Color performance of microcapsules with different
core-shell mass ratio
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Table 2 AEcyc of microcapsules with different UV illumination
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Fig. 7 Fatigue resistance test of microcapsules
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