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Table 1 Basic agro-chemical properties of studied soils

KRERL FEARHL BRI & B (glkg) K (ghkg) FRitE (gke)

BoME O EORME T bRz EOME BORM PME bR BUME O BOKME TS dRnEs
v 48 42.8 1233 91.3 14.5 0 39.9 19.2 8.4 95.5 170.0 129.7 15.9
LI 64 78.0 124.0 103.5 9.4 4.7 14.5 8.7 2.1 48.0 119.0 67.7 13.8
LED 51 0 125.0 23.8 31.6 13.9 34.1 22.4 45 81.9 173.0 138.5 24.9
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Fig. 1 Near infrared reflectance spectrum of loess soil
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Fig.2 Near infrared photoacoustic spectrum of loess soil
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Fig. 3 Mid-infrared reflectance spectrum of loess soil
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Fig. 4 Mid-infrared photoacoustic spectrum of loess soil

2.3 ETFLOMRIENLIRERE

ANIE B 358 i T HA LA AN ], MO TE A
T CAUE B B ZE R, T R AR g e O
WS 2 RS A ARAEL, MG P AR A DX 2 AN [) b DX T
FEAR S F2 R 0 BT REE IR B0 T B8 T 0 R4 e W B
(o N a7 o 125 B A W40 NG S AW 2 N REAR ] S
FOGTERS 3 AN ) 3 M 8o 20 Hr s 3 Bl v 3
AL BRUE B N : 99.7%- 94.6%- 92.3%.
ME 5 TTLLEH, 3 ROt AN F b X CRAE R 3% HFE
A3 EAEAEZE S, LA IO 1) 23 S S de
75 (El 5a), 3 A s AW WA X% . Hharsk
SRS HCIERBEIX e Fl e ZE(0 T3, nT HEIX AN Hh
X ERBEBONALL, R 1 W] LUE R B
2 FE B R IR A, B BN — B TR RS IR IR

WIHREME R LM EE R . P sh AR S
X437 3 ANHLX I3 b, R P Lo ah i T LU
VERRIFh AR B 0 S 58 o A4k, MO Al LA
LT AN H T Y 1E (5 K 99.7% 3R ANRE
AEAS R R DS (R 1R 22 55, v 204Nl s D 45
SRR AT X 2y 3 PP (3 1 (1] Sas b)Y, &
PR NN = g TRl RSNl ale s R NP TVl
JEITE TR SR ST RIS (B Sby o), W]
BB 2L 1) I A B RIS D, Hokil
7E 1000 ~ 2000 em™ (11 4b IR SO K50 B MR St FEE AT 5

PCA3

IPCA3

(T AN AEHE; b ARG ¢ LSRG o %IE;
AW +AED
5 33X TIER 3 M EMS =R E
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Characterization of Infrared Reflectance and Photoacoustic Spectra of Loess Soil
MA Zhao-yang'?, DU Chang-wen', ZHOU Jian-min', ZHOU Gui-qin'?, Viscarra Rossel RA*
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Land & Water, CSIRO, Canberra, Australia 2600, Australia)
Abstract: Infrared spectroscopy has been applied in soil analysis as a new method for years, and various infrared techniques have been

identified with regard to the wavelength and signal detector. The infrared spectra of loess soil were characterized using infrared photoacoustic and
reflectance spectroscopy in near- and mid-infrared region, and more closely relationship were found between the absorptions and soil attributes in
mid-infrared region, which benefited the soil quantitative and qualitative analyses. The characteristics of infrared reflectance spectra significantly
differed from infrared photoacoustic spectra; in mid-infrared region, there were counterpart absorptions in reflectance and photoacoustic spectra, but
the relative intensity of absorption bands were significantly different, and the locations of some bands shifted, especially in the wave-number range of
1 000-2 000 cm™. In the classification of loess, reflectance spectroscopy seemed better than photoacoutic spectroscopy. In conclusion, the sensibilities
of infrared reflectance and photoacoustic spectroscopy in different wavelength varied, and infrared photoacoutic spectroscopy indicated unique
advantage in the quantitative and qualitative analysis for opaque and heterogeneous soil samples.

Key words: Loess soil, Infrared spectroscopy, Photoacoustic spectroscopy, Reflectance spectroscopy, Soil Analysis



