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Preliminary Research on Heavy Metal Pb Detection in Soil
Based on Terahertz Spectroscopy

Li Bin'®  Zhao Chunjiang””
(1. Beijing Research Center of Intelligent Equipment for Agriculture, Beijing 100097, China
2. Key Laboratory of Agri-informatics, Ministry of Agriculture, Beijing 100097, China
3. Beijing Research Center for Information Technology in Agriculture, Beyjing 100097, China)

Abstract: In order to realize the detection of heavy metal Pb** in soil, the content of heavy metal Pb
element in soil was detected by terahertz spectroscopy. The relationship between spectral absorption rate
and Pb’" content in soil was analyzed. A basic method for the detection of heavy metal content in soil by
terahertz technology was provided. The soil samples with a certain concentration gradient (30 ~900 mg/kg)
were produced by sample holder method and pressed-slice method. The spectral data of terahertz
transmission soil were collected and pre-processed, including smoothing, multiple scatter correction and
baseline correction. The model of heavy metal Ph>* element in soil samples was established by using the
method of full spectral, interval partial least squares and genetic algorithm, respectively. The results
showed that the model established by sample box method and genetic algorithm method was the optimal
one. The correlation coefficients of calibration set and prediction set were 0. 86 and 0. 81, root mean
square errors of calibration set and prediction set were 23. 55 mg/kg and 39. 52 mg/kg, respectively.

This research provided a theoretical and methodological reference for important parameters detection of
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farmland soil using terahertz and the preliminary applications research of terahertz.

Key words: terahertz time-domain spectroscopy; heavy metal in soil; detection; Pb; partial least

squares ; genetic algorithm
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Fig.1 Three-view drawings of sample-box
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Tab.1 Modeling and prediction results of terahertz spectrum model for soil samples containing Pb

W7k LB wiors sions Vo0 TRA)  BIMIRGO AR
R, RMSEC/(mg-kg™') R, RMSEP/(mg-kg™')

Savitzky — Golay V-1 + FEZRAL IE + MSC 48— PLS P. =4 0.85 187.35 0.79 258.24

B &7k Savitzky — Golay 3 + L2 S IE + MSC i—PLS i=8,P.=4 0.81 46. 64 0.76 94. 33
Savitzky — Golay -3t + FEZEA IE + MSC GA —PLS P, =4 0.87 42.96 0.81 58.75
Savitzky — Golay -#f + ILLEA IE 48— PLS P.=7 0.77 135.94 0.62 161. 59

JERW:  Savitzky — Golay -0 + 3LLR A% IE i—PLS i=12,Pc=5 0.8l 47. 41 0.77 61.49
Savitzky — Golay ¥ + JLLRIIE GA - PLS P. =4 0. 86 23.55 0.81 39.52
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