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The Absorption of Functional Composite Material
Synthesized by Chemical Synthesis Method in the
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Abstract: Setting butterfly-wings as template are used to fabricate the functional composite materials-metal and carbon
based metal with 3 — D antireflection quasi-periodicity micro structure. XRD is used to investigate the constituent of
functional materials, and we investigate the morphologies of them by SEM and TEM. Besides, we observe the crystal
structure by HRTEM and SAED. The result exhibits: the functional materials possess excellent property in enhancing
absorption of wide-band infrared. Compared with excellent absorption material named BlueTec eta plus _ Cu, the
functional material has a partial absorption enhancement of 300 to 2500 nm wavelength light and has a huge absorption
enhancement of 2. 5 to 15 pum wavelength light. What’ s more, this study also detects the absorption of butterfly-wings
only. All this result shows that it is feasible to combine excellent functional material with excellent functional structure to
achieve the huge enhancement of property.
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Fig. 1  Classification of photon functional material surface :
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Table 1 The constituent of chemical deposition liquid, dipping time and temperature!’!
Material Chemical deposition liquid Time ( min) Temperature( °C )
Chloroauric acid(1 g), Sodium chloride (0.6 g) , tartaric
Gold acid (0.4 g) , sodium hydroxide (5. 14 g), anhydrous eth- 15 30
anol(7 ml) , deionized water (100 ml) (%
.. Silver nitrate (1 g), ammonia (2 ml), sodium potassium
Silver tartrate (5 g), deionized water (100 ml) [29] 15 30
Copper sulfate (3 g), sodium hydroxide (4 g), sodium
Copper potassium tartrate ( 14 g ), formaldehyde (10 ml), 15 30
deionized water (100 ml) [*!
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Fig.2  XRD patterns of (a) Au butterfly wing, (b) Ag butterfly
wings and (c¢) Cu butterfly wing, when the deposition time
lasted for 15 min; (d) XRD patterns of a: Ag_T_FW and
b: Ag@ C_T_FW
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Fig. 3 SEM images of the butterfly wings loaded of noble metals: Au, Ag and Cu metal wings of T_FW with the deposition

time of 15 min(al ~a3); Au, Ag and Cu metal wings of P_FW with the deposition time of 15 min(bl ~b3). SEM
images of (a) Ag_T_FW and (b) Ag@ C_T_FW. TEM images of Ag@ C_T_FW(c ~d), the inset of (c) is the
SAED image of Ag@ C_T_FW, the inset of (d) is the HRTEM image of Ag@ C_T_FW
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Fig. 4  Absorption spectra of Au_T_FW, Ag_T_FW, Cu_T_FW, Au_P_FW, Ag_P_FW and Cu_P_FW over the
wavelength ranges of 300 ~ 2500 nm (a) and 2.5 ~15 um (b); absorption spectra of Ag@ C_T_FW,
Ag_T_FW, C_T_FW, T_FW and BlueTec eta plus_Cu over the wavelength ranges of 300 ~2500 nm (c¢) and

2.5 ~15 pm (d) ; the absorption spectra(e) and reflection spectra(f) of the forewings of T. helena and P.

nephelus over the wavelength range of 300 ~2500 nm, respectively
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