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Effect of various conditions on the expression of structural color of calcium carbonate
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Abstract

In this study, we investigate the development of structural color of elliptical spherical vaterite with an average
particle size 0f0.66 1 m synthesized using MEA. Since the vaterite crystal is an elliptical sphere with a length:
width = 1: 0.7, a structural color corresponding to the wavelength of light in the visible light region from 0.7
x average particle size to the average particle size could be observed. The strength of color development was
related to the amount of crystals adhering to the slide glass and the overlap. That is, when there were few
crystals attached to the slide glass, the structural color became lighter without interference. On the contrary,
when crystals adhered in multiple layers, the particle size deviated greatly from the wavelength of visible light,
and the structural color became lighter due to the dispersion oflight. The optimum dip coating conditions for
developing the structural color were to repeat 30 times at a suspension concentration of 0.04 % and an average
pulling speed of 25 cm-s!. In addition, the equation that the light interference strengthens can be shown by
2dncos 0 = (m + 1/2) A, and the complementary color of the calculated light wavelength matches the

observed color.
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Fig.1 Emission spectrum of light source.
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Fig.2 SEM photograph of spindle spherical vaterite with
average particle size of 0.66um.
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Fig.3 Photographs of samples changing concentration
of suspension.
Average particle size:0.66um,
Suspension concentration/ %
(2):0.01,(b):0.04,(c):0.06,(d):0.12
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Fig4 SEM and optical microscope images of
samples synthesized changing concentration of
suspension. Average particle size: 0.66um,
Suspension concentration/ %

(a), ():0.01, (b), (f): 0.04, (c), (2):0.06, (d), (h):0.12
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Fig.5 Photographs of structural color developed at each
Number of dip coats.
Average particle size:0.66pm,
Number of dip coats / times
(a):1,(b):10,(c):30,(d):40

18

<otz (d).

K6IZEKT 4 v 7 a— NaE{To7= AT A
KRBT AWMER D~ A 7 10 A3 —71 IO SEM
B LEFEEA Y. 1EF vy Fa—FL
ABFTIEAT T4 MEGEDBATA BT R
FIEHITFE L TWDIONREIEINT=Z (). £
D=8, KOFHREA LT, ORI
ol EHEEZ L2, 10 BT 23R Tt 1 |
fTolilB LD L ORI E L TV
D, FERDMTE L T RWEIT L A DI, b
DA FE DT RAE—TH -7 (). 30 [EfT-
TZREB IR B A E L TORWES L H -7
D372 0 IR A LTz (g). £
720, BEGOBIEAPEE-T-EEZILND.
40 [T o 7R CIERE LRl LN E R - 7250
N, FIUT XD ELRS L CTREE @< 72
SfetEFEZ NS (h).

Fig.6 SEM and optical microscope images of samples
synthesized changing concentration of Number
of dip coats.

Average particle size: 0.66pum,
Number of dip coats / times

(a), (e):1, (b),(D:10, (c), (2):30, (d),(h):40
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Fig.7 Photographs of samples changing average
speed.
Average particle size:0.66um,
Average speed / cm * 57!
(a):25,(b):5.0,(c):3.3
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Fig.8 SEM and optical microscope images of samples
changing average speed.
Average particle size:0.66um,
Average speed / cm * 57!

(a), (d):25, (b),(e):5.0, (c),(H):3.3
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Fig.9 Incident angle of each structural color.
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