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Fig. 1 SEM images of black regions of butterfly wings
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Fig. 2 Reflectance of black butterfly wings with and
without trichloromethane

Persky i 45 1 SC B S A R R (9 4 A FHALEE: 1)
WA R A AR 2 BT, e R 5 2) SRIRHRA R RUE Y
CR TP B ) SR B M7T, UE i 2 5 S 5 BRCR 53)
F M EA MR A2 R LT BT 54) il i ey
TWAE AR S, S

DASEHLEE 55 85 058 7 SOL At Ry o TR, ) L B 6 1
47 AEHA TR AR R 3 A4 T Herh 2), 3) P IUAS S IR i) L
Bl PRIHCAS SCHURE T S 098 A (et Ry g ik IR e 4 DB, 83T
I 8 AT I RAHI R R WICR IR R o BRI « B
AL 0 AROR G A A RE TIOR MO R MSGR AT B e, i i
AT R AN, (UK 141 3R S BOK 2 ) R, 35 31 2
SR WM SCR, 3 T K T 7 S AR X T 2 AR 1Y

B
2 u@ o

2 REE

BT AR Rt B A Aok (LU R iR E S
R ) il 28 D ik DL SCHR 120 A0 [13], il 75 21 1 524 sk B
WS 3 fir . OWIES S FEL Tecnai G2 F30 Ai%& )
FL 2 (B A H 37 SUS010 8 H1 4y T s s b A T . 18
S5t G 1EAd ] Pekin Elmer 23 8] A Lambda950 B %4 it
Ak o fR T8 RS O6EE AR 4 GIB 2502.2—2006 J2 ASTM
E490 T HHAE A R BHI I L .

R IEH I AE 1 mL HIERER i 2 BRI (30% )
T — 7 W), 52 5 TR A 38 50 J5 PR 75 20 10 min, U
A FARIEMR R, AR T8)5 80°C T E1k2 h,

#4

IENCE & TECHNOLOGY REVIEW

200 nm

B3 mEE_SHEMKEHERERRE
Fig. 3 TEM image of SiO.@C microsphere
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Fig. 4 Reflectance of black coating with different
carbon contents
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Fig. 5 Reflectance of black coating with different SiO,
microsphere contents
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Fig. 6 Reflectance of black coatings with different SiO.@C
microsphere contents
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Table 1 Solar absorptance ratios of different black coatings
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Fig. 7 SEM images of three coatings
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Preparation and characterization of a bio—inspired ultra—black coating

PAN Lei', LI Na', ZHANG Dayong’, SUN Yunyong’, LI Yao

1. School of Chemical Engineering and Technology, Harbin Institute of Technology, Harbin 150001, China
2. School of Astronautics, Harbin Institute of Technology, Harbin 150001, China

Abstract The optical properties and microstructures of several black butterfy wings is investigated. The enhancement of optical absorption

raised by the microstructures of black butterfly wings is universally observed. A general mechanism of this enhancement is proposed, based

on which a bio— inspired ultra— black coating is fabricated with SiO2@C microspheres as absorbent. Through optimizing the coating

formulation, the highest solar absorption ratio of the bio—inspired ultra—black coating is 0.9773, which is evidently higher than that of the

traditional black coating with similar chemical ingredient.

Keywords wing of butterfly; microstructure; ultra=black coating; bio—inspired
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