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Application of X-ray fluorescence spectrometry on the detection of heavy
metalsin soil
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(Beijing Research Center for Agriculture Standards and Testing, Beijing Municipal Key Laboratory of Agricultural
Environment Monitoring, Beijing 100097, China)

ABSTRACT: X-ray fluorescence spectrometry is a rapid, nondestructive, low cost, multi-element analysis and in-situ
detection technology. It is applied on the detection of heavy metals, especially plays an important role on detection of
soil heavy metals. This paper first briefly introduced the principle of X-ray fluorescence spectrometry on the detection
of soil heavy metals, reviewed the recent progress of studies on the application of X-ray fluorescence spectrometry on
the detection of soil heavy metals, then focused on the study process of detection limit, model optimization and
detection instrument of X-ray fluorescence spectrometry on the detection of soil heavy metals. As for analysis of
detection model, the combination of neural network and genetic algorithm could greatly improve the practicability of
the model. The development trend of the detection instrument was miniaturization, multi-function, intelligent,
convenient and quick, improvement of the detection accuracy. Finally, this paper gave a prospect for detection of
heavy metalsin soil by X-ray fluorescence spectrometry.
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Tablel Detection limit of heavy metalsin soil
(mg/kg)
XRF7  PEDXRF 31.2(Pb) 81.6(Cr) 24.0(Cu) 37.2(Zn) 31.2(As) (27
NITON XL3t600 PXRF 8.58(Pb) 19.23(Cr) 23.96(Cu) 11.69(Zn) 6.24(As) (21
3.09(Pb) 12.02(Cr) 4.43(Cu) 2.67(Zn) 1.74(A
XRF7  PEDXRF (Pb) (cn (Cu) (Zn) (AS) (22
10.31(Pb) 40.07(Cr) 14.77(Cu) 8.90(Zn) 5.80(As)
NITON XLt 792 PXRF 14.13(Pb) 22.44(Cu) 16.26(Zn) 7.62(As) Peinado &
NITON XLt 793  PXRF 7.89 f2
12.
NITON XLt 920 PXRF 0 (291
40.0
DP-4050 X 19.4(Pb) 73.7(Cr) 25.7(Cu) 68.0(Zn) 13.0(As) (261
Olympus Delta Professional  PXRF 1.01(Pb) 22.07(Cr) 3.33(Cu) 2.35(Zn) 1.97(As) 7.63(Ni) (27

X (portable X-ray fluorescence: PXRF);

(energy dispersive: ED)
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Monte Carlo
XRF , )
, , XRF Anjod?®
[29,30]
) XRF 2
) , XRF
SG , ,
2, :
) , XRF
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Table2 Modeling analysis of X-ray fluorescence spectrometry
B . coif3 , 22
BC SG PLSR ’
MSC 10.40~10.70 keV ) [25]
12.41~12.80 keV 0.9666, RMSEP  0.8732,
SNV
X (3
osC — PLS Zhang
OLSR i 132)
- - PLSR Kirsanov
XANES 3]
5961.8-6114.8 eV PLS Shaffer
10ppm
O )
.91~13.31 ke
BC (7.93~10.27 keV) LS XRF PLS &
MSC SNV (7 34-9.60 kev)
(4.71~6.65 keV)
- - PLS . [35]
PCA ’ '
: NO(X-ray fluorescence spectrum date): ; BC(baseline correction): ; MSC(multiplicative scatter correction):
; SNV (standard variate transformation): ;OSC(orthogonal signal correction): OLSR(ordinary least squares
regression): ; PLSR(partial least squares regression): ; PCA (principal component analysis):
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XRF
( 1); :
DELTA XRF [2739)
X-MET7000 X
(Innox-X) o FPXRF (40]
DP-4050 X [26]
XRF
[41]
, XRF7
, GPS
Genius 9000
XRF ,
(
) : ;
42 XRF . X
( Si-PIN ) ( )
( PC/104 409 )
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