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R 1 TIRREMRA PXRF ENESRREAMIREREFHENIRE

Table 1 Relative standard deviation and relative errors of soil standard materials detected by PXRF

As Pb Cu Zn Cr

GSS-5 (mg/kg) 382.52 555.29 137.03 440.11 90.14
(mg/kg) 412 552 144 494 118

RE (%) 7.2 -0.5 5 10.9 23.6
RSD (%) 3 1 7 1 22

GSS-6 (mg/kg) 224.26 306.41 354.83 89.34 67.59
(mg/kg) 220 314 390 97 75
RE (%) -1.9 2.4 9 7.9 9.8
RSD (%) 2 2 3 2 19

®2 PXRFEMEMLBEAZNEANRMENEDEERE X ELER LB (mg/kg)

Table 2 Comparison between concentrations of heavy metals detected by PXRF and conventional laboratory analysis

As Pb Cu Zn Cr
AFS PXRF ICP-MS PXRF ICP-MS PXRF ICP-MS PXRF ICP-MS PXRF
28 16 28 25 28 27 28 27 28 12
4.07 8.35 12.49 12.67 50.94 58.45 286.04 329.48 38.30 47.36
18.3 23.81 34.6 33.8 160 176.36 678 774.36 108 80.79
0.27 3.58 0.20 4.16 7.44 15.77 43.5 42.89 6.80 27.13
43 29 42 13 43 16 43 28 43 11
15.09 19.26 5.81 14.28 8.32 21.61 140.33 128.27 30.17 47.78
260 211.67 51.2 52.13 26.5 29.28 1609 1420.16 245 314
0.05 3.66 0.02 3.90 0.50 14.92 7.65 14.53 9.35 14.49
As Pb Cu Zn Cr (GB15618—1995) B!
PXRF Zn As Pb
PXRF Zn Cr Zn
PXRF As Pb  Cr
As Pb Cu Zn Cr As Pb Cu Zn Cr

3.58 4.16 1577 42.89 22.13 mg/kg
As Pb Cu Zn Cr
3.66 390 14.92 14.53 14.49 mg/kg( 3)
As Pb
As Pb
%3 PXRF ({0 HRFE XS EHRE

Table 3 Detection limits of PXRF and relative reference standards

As Pb Cr (mg/kg) (mgrkg)
(NY525—2012) [ > SR S
(GB/T23349—2009) 10 As 358 366 <15 <50 <15
Pb 416  3.90 <50 <200 <35
Cu Zn Cr 2213 1449 <150 <500 <90
(GB15618—1995) B Cu 1577 1492 <35
Zn 4289 1453 <100
2.3 PXRF
PXRF 24 PXRF
( 2 Cu Zn PXRF
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Fig.2 Correlation between concentrations of heavy metals in inorganic fertilizers detected by PXRF and conventional laboratory analysis
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F 4 HHLWEFEF PXRF L85 TR AFART 8] Eb iR

Table 4 Comparison of cost and time between conventional laboratory analysis and PXRF

PXRF
24h
50 ~150 20 ~30
PXRF
As As Pb Cu Zn
Pb Zn Cr
Cu Cr
1 PXRF
Cu 20 mg/kg Cr 40 mg/kg As Pb Cu Zn Cr
PXRF
PXRF
[1] , , .
[I]. , 2018, 55(2): 1-12
[2] , , .
— [J]. ,
2.5 PXRF 2006, 38(3): 292-297
[3] ) ) ;o
1. ,2016, 53(3): 419-428
[4] . B
,2001, 10(2): 91-93
B B B [5] 2 2 > .
[32-33] [I]. , 2005, 37(3): 308-311
PXRF [ . ;
1. , 2009,
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Application of Portable X-ray Fluorescence (PXRF) for Rapid
Determination of Heavy Metals in Fertilizers

WAN Mengxuel’z, HU Wenyoul*, HUANG Biao', DONG Lurui’®

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Nanjing Research
Institute of Environmental Protection, Nanjing 210013, China)

Abstract: In order to explore a simple and rapid method for determination of heavy metals in fertilizers, the application of
portable X-ray Fluorescence (PXRF) for determination of As, Pb, Cu, Zn and Cr in fertilizers from typical greenhouse vegetable
production areas in China was evaluated. The concentrations of the selected heavy metals determined by PXRF and conventional
laboratory analysis were compared to verify its feasibility. The results showed that: 1) The relative standard deviation and relative
error between the PXRF measured values and the values of the standard materials were less than 10%, with the good precision
and accuracy. 2) The determined limits of heavy metals in fertilizers using PXRF were lower than relative standard values. When
the heavy metal contents were above the detection limits, the values of As, Pb, Cu, Zn and Cr in organic fertilizers and inorganic
fertilizers detected by PXRF and laboratory analysis had significant correlations, with the R* between 0.70 and 0.99. 3) The cost
of PXRF is only 10% — 20% of conventional laboratory analysis, with no pretreatment time and the cost of laboratory analysis. In
general, PXRF is a valuable tool for rapid detection of heavy metals in fertilizers and identification of the fertilizers with the
heavy metals exceeded the relative quality standards.

Key words: Portable X-ray fluorescence spectrometer; Fertilizers; Heavy metals; Precision and accuracy; Detection limit;

Rapid determination
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