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On the Migration of Heavy Metal Elements in Coal Gangue by
UAYV Spectroscopy
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(1. Ningxia Survey and Monitor Institute of Land and Resources, Yinchuan 750002, China;

2. Institute of Remote Sensing Satellite, China Academy of Space Technology, Beijing 100094, China)

Abstract; The process of the traditional method is to sample at a certain distance, and then make an
interpolation diagram to evaluate after the element content is tested in the laboratory. This method has the
problems of huge human and material investment and poor timeliness. 32 groups of soil and vegetation samples
are collected at the same time, and the contents of 8 heavy metals are assayed as label data. The calculation
model of each element is established, and the calculation of sub-meter-level element content is realized through
spectral transformation, spectral parameter calculation, band combination model, establishment of regression
equation and precision evaluation. The results indicate that the distribution, range and degree of each element in
soil are quite different. Chromium, nickel and lead are enriched in soil, and the correlation coefficient is more

than 0.70. Nickel and cadmium have obvious migration from soil to vegetation. The obtained research results can
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provide scientific basis for subsequent pollution control.

Keywords: spectral technology; heavy metal pollution; soil remediation; element migration
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[ 0.00511~0.00512 B 0.00521 ~0.00522
[ 0.00513~0.00514 W 0.00523~0.01129
0.00515~0.00516 MM 0.01130~0.04250

(h) Hg

I 2.14501~2.14900 [ 2.14999~ 2.17200
T 2.14901 ~ 2.14992 M 2.17201 ~ 2.18400
2.14993~2.14994 I 2.18401 ~ 17.5637

(e)Cr

N 0.70~1.05 W 1.78~1.92
1.06~1.31 M 1.93~2.19
132~1.51 E220~29]

(d) Ni

106°41'S0"E  106°42'10"E 106°41'S0"E  106°42'10"E 106°41'S0"E ~ 106°42'10"E 106°41'S0"E  106°42'10"E
z [ 2 2 |z z z z
% | % o 2 % £
ES xR - x “a =
£ z £ E3 Z z
2l 2 S 2 = S
5 5 o 5 I o
b - z z z z
S £ =3 = =) =3
i ke g s = -____B
106°41'50"E ~ 106°42'10"E 2% 106°41'S0"E ~ 106°42'10"E % 106°41'S0"E ~ 106°42'10"E % 106°41'50"E  106°42'10"E 2%
0 170 340 510 680 0 170 340 510 680 0 170 340 510 680 0 170 340 510 680
m m m m
10 (<:1] Pt Pl
. 0.000~8.295 10.87~11.45 . 0.000 ~5.403 25.63~26.67 [ 0.000 ~0.059 0.805~1.274 I 0.245~0.309 0.588~0.589
. 8.296~9.112 11.46~12.15 I 5.404~13.77 [0 26,68~ 28.41 1 0.060~0.176 177 1,275~ 1.902 I 0.310~0.581 177 0.590~0.591

I 9.113~9.696 I 12.16~ 13.08
0 9.697~ 10.28 M 13.09~ 15.07
10.29~ 10.86 M 15.08~29.79

(e) Cu

I 13.78~ 19.69 I 28.42~32.24
19.70~ 23.53 3
23.54.25.62 MM 39.23~44.44

(f) Zn

N 0.177~0.314 I 1.903~ 2.686
0 0.315~0.510 W 2.687~ 3.686
0.511~0.804 M 3.687~5.000

(g) Cd

I 0582~ 0.583 I 0.592~0.593
T 0.584.~ 0.585 WM 0.594~ 0.595
0.586~ 0.587 I 0.596~ 0.597

(h) Ph
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N TR G R AL TSN BRI IR G R TR TR 5 25 19 LR 4 b e B R U R L
K FR , LI SR 4 R TT R ARG OC R AR AN 6 Fis. Hi 181 6 mIHL: H b il ok i VBT R
FAABE PR B B OCRAE AL S, S A E SRR LT AR R R R AR T
FARRM A R R A SR BRAEDCR A R B 0.70, JEHOR B IR IR HSE R M0 0.959,
S T SRR A L B R UG R R B SRR P A R i S AR T A e R A AT AR A OGS
FHY 4 FOCER 504 B FAETCER o R B DR A P A B G R A R OO R MR
F RN 0.455 AP EH AR TR R R EE VIR BITRARITR  MCR BN 0.437. 50K 1T M J7 1, LK
BT R & S TR R S R AR IR C R A R EOY 0. 144 Mg h G R & it 5 T
HER R SR ATAE USROG R SR R A0 -0.085. HiAl 6 F L <6 Jm U R oA A B 5 LR T A LA
XEELRERERE T — 2 (9 IR R AR AR A K .
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L _As
1 He
EE: Sle)
45 _Ni
4 _cu
LI _Zn
ES: ¢
A _Ph
I _As
HiEE_Hg
A _Cr
AP _NT
A _Cu
B _7Zn
At _cad
it _Ph

A3 _As [ JE _Hg | A3 _Cr | 2R OND | OB _Cu [ Zn [ 13 Cd | REE_PH Hiti_Cu fidk_cd

0.127 -0.074

| -oazr —0.010
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