H37% 2 m % ¥ ik Vol. 37, No. 2
2017 4F 2 H ACTA OPTICA SINICA February, 2017

k f BB UL EL AP e BLIOA BH 5t v B i

E H%?é ﬁ‘,ﬂ Eﬂ’%ﬁ)[‘ﬁjﬂf[ﬂ"Iﬁ%%’f% E/Y\

B UL LR A AR R 2 S HOR 2 B . 1098 B AT 211106

WE NS AEPOE AN X RGN R HT, B IEN] O—H g fHBEAE 1450 nm Al 1940 nm B A0
TEARAE  FE L BERE bR & T 4 FOZ A O— H B9 3 B8OOGS 486 BE Me-ALX-LDH (X & NO, ™~ .Cl™,
CO;* SO ) IR HBEAT T X PHRATH LLAMG 3 TR 43 7 2 61l R AE . KA O 1% AH ¢ R BRI OG 35 #A BE
VETC AR AU 15 4 A 2R X4 8 U W (LDHD 548 4 i J 30T 21 41 52 5 56 335 795 Al 3 50488 280 (5 A 4B 2 43 531 R 5 o0,
9600 F10.9700; LA Mg-Al-CI-LDH &8s ¥, 91 4L 5 R ZBE 2 A, hl 45 1 548 8 10 T 2050 KOG 1% = B2 AR LAY I
2 A AR B AR L BE 43 BI5K F) 0.9702 F10.9924 ; Mg-AL-CI-LDH 7E 440 1] WO X B = BE S WA v B ) T84
P BTG AR 5 A 5 4 180 °C i iR Ak B FTJE 19 Mg-AL-CI-LDH , P Ff 31 525 A5 %1 1 FH B B 48 4K 8 3% 5] 0.9888 F1l 0.
9959, Ui B Mg-Al-LDHA R & i E 1, A 5y kK.

KER LI AKX BRNEEEE Y OIS B2

FESFEE  0433.4; 0O611.64; TN213 XHkARIRED A

doi: 10.3788/A0S201737.0230004

Design and Application of Simulation Material of
Green Vegetation Spectrum in NIR Interval

Wang Jing, Li Cheng, Liu Lang, Zheng Shunli, Xiang Tengfei, Yang Ling
College of Materials Science and Technology, Nanjing University of Aeronautics and

Astronautics, Nanjing, Jiangsu 211106, China

Abstract The reflectance spectrum of fresh plant leaves in the near infrared has been systematically analyzed. It is
verified that presence of O — H is the key to those vegetation’s spectral characteristics at about 1450 nm and
1940 nm. Based on the knowledge, Mg-Al-X-LDH (X represents NO; , Cl~, CO;* , SO,* ), four types of
novel spectral simulation materials containing interlayed O — H, were designed and prepared, and their X-ray
diffraction patterns, infrared spectra, thermogravimetric curves and Raman spectra were characterized. The model
calculation results of spectral correlation mapper and spectral angle mapper show similarities more than 0.9600 and
0.9700 between four types of layered double hydroxides (LLDHs) and plant leaves in near infrared reflectance
spectrum. The polyurethane coating with Mg-Al-CI-LDHs as a simulation material exhibits a highly coincided
spectrum with that of plant leaves, and similarities of two calculation models are up to 0. 9702 and 0. 9924,
respectively. The similarities calculation of reflectance spectra for Mg-Al-CI-LDHs before and after calcining at 180
°C are still up to 0.9888 and 0.9959, indicating high thermo stability of Mg-Al-LDHs.
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Fig. 1 Vis-NIR reflectance spectra of (a) green vegetations and (b) firmiana dried for different time
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Fig. 2 Infrared spectrum of Cinnamomum cam phora leaf
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Fig. 4 (a) Absorption spectrum of Mg-Al-CI-LDH; (b) comparison of reflectance spectra between LDHs and photinia leafl
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Table 1  Similarity calculation of reflectance spectrum

Parameter NO, Cl SO, 2 CO,%
o 0.9703 0.9731 0.9667 0.9610
cos 0 0.9882 0.9813 0.9908 0.9722
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Fig. 5 Reflectance spectra of Mg-Al-LDH and calcined Mg-Al-LLDH at 180 °C and 450 C
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Fig. 6 (a) X-ray diffraction patterns of Mg-Al-X-LDH; (b) infrared spectra of synthesized Mg-Al-X-LDH
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Fig. 9 Comparison of reflectance spectra between coating and photinia leaf
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