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Determination of 9 Kinds of Soil Pollution of Heavy Metals Elements
in Samples by X-ray Fluorescence Spectrometry

DENG Shupei', FAN Pengfei?, TANG Yushuang', TAN Lijuan’, WANG Zhuo',
HUANG Lining', XU Hongliu
(1. Hunan Nonferrous Metal Exploration and Research Institute Testing Center , Changsha, Hunan 410000 , China;
2. Hunan Provincial 230 Research Institute of Nuclear Industry » Changsha, Hunan 410000 ,China)

Abstract Soil standard samples GSB Z 50011-88 (black calcareous soil) , GSB Z 50012-88 (brown soil),
GSB Z 50013-88 (red soil), GSB Z 50014-88 (cinnamon soil) developed by National Standard Soil (GSS
series) , Sediment (GSD series) and Institute of Standard Samples of Ministry of Environmental Protection
(Institute of Standard Samples) were prepared by powder pressing method and ZSX Primus II X-ray
fluorescence spectrometer. The dyed soil standard (GBW0732729) was used as the standard sample to
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establish an XRF method for the determination of nine heavy metal elements, namely, Cu, Pb, Cr, Ni,

Zn, Co, As, Mn and V, in agricultural geological soil pollutant samples. Empirical coefficient method was

used to correct overlapping interference of spectral lines and matrix correction. GSB07-3272-2015,

developed by the Institute of Standard Samples of the Ministry of Environmental Protection, was used as a

sample to evaluate the accuracy and precision of the method. The results met the quality requirements of

the above-mentioned elements in the Technical Regulations for the Analysis and Testing of Soil Samples

for the National Detailed Investigation of Soil Pollution.

Keywords powder compaction; X-ray fluorescence spectrometer; heavy metals; soil pollution status
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ZSX Primus [l BIJ K AHL X H4& 5806151
(H A2 A RE (&K 60 kW, &K
150 mA, 1 % 4 kW) | B 25 & B . ZSX o M 8 4
BP-1 B AR AL FHRICFEAN SR R EH R A D
BKRHES 392 kN, RS- 5S4k (P10 K 44k:90%
ERH10%HE,
1.2 TEMRABYIRERER

KRR R B, S E AR GSS-1~GSS-28,
VLAY GSD-1~GSD-14 , 55 {1 7 3 Am HE AL S A 5T
BB B SRR MERE & GSB Z 50011-88 (B4E +) |
GSB Z 50012-88 (4 3%) .GSB Z 50013-88 (£ 3) .
GSB Z 50014-88 (¥ 1) , 3% 46 MeE S . LIRS
K, BRI O 1 I E P G R B0 HH BR B,
T EL 2R 2 PR A, BRI R P A s i B A
BUBURL 42 200 H (0. 074 mm) WIFRHERE S 2 4.0 g,
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392 kNFJ7 F H 1 min %I BLE fr . BEH) BUbR HE R )
Hf RS AT TR P&, RAFE S &
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Xt TR A BAE i, X ER D26 4 BT B0
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WHFNERAINL B 5o 9 T MER M3k 5 23 Bt 2k K A L
BT SR ALE B SORE R Al T 4 R K 2 AT 0 R B E
X SR E B 3 BEAT 25 2 ALK v PHA I8 B2 4546
RJE T X GFER I ST, A7 40 2% 58 4% 0 A 4k B AR L
RUEARFENTHRIEL IFRETHRERA,
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Table 1 Instrumental measurement conditions
SR 5307 Fh B 4 HHE 20(°) /1 ] (s) 20(°) /H 5 2(BG2) Hiig 58 (PHA)
Mn-Ka LiF(200) SC PR 62.941/10 +1.60/4 100~350
Ni-Ka LiF(200) F-PC FRUE 48.650/10 +1.20/4 110~330
Cu-Ka LiF(200) SC PR 45.0020/20 +1.90/4 100~330
Zn-Ka LiF(200) SC Pt 41.750/10 +0. 82/4 100~360
Co- Ka LiF(200) SC FRUE 52.750/20 +1.20/4 50~330
Pb-Lg LiF(200) SC FRUE 28.241/20 +2.71/4 100~310
V- Ka LiF(200) SC PR 76.900/20 +1.20/4 100~300
Cr- Ka LiF(200) SC Fr A 69. 250/20 +1.45/4 80~310
As- Ka LiF(200) SC Eai| 33.92/40 +0.70/4 100~350

. SC AN 4, F-PC AWK EkIT.

2.2 EAREMEREE

XoF T He R R 5 R BE SO B R0 R AR K
PRI HTIRZE B FEBORIE . R i i A HELRE VRLEE K
KA HEmARME M2, B E R IREW R,
FEAHLRE S | RS R 18 S, L RO B R TR, A
JFE RSO B 8/ AR F AR RL BE/NT 0. 074 mm, AR ¥E
FE SRS BEH LT R B B R AT RB Y IR 55 A T
FE ST YR D IR . BRSO S R AR L Y ARk
2 BB Ak 2 R A B0 7R Ak X 43 AT 4R 5 B T 1
B . FEARMON X 9806 618 4 M i A
EREE, RETTRATH EBREREZ —. B,
GrAe] VA Bk SRR IE SRR , 1R AR X R AT
G EBEM IR IRE. M TFHELR, ERAR
N EHFTHE TN EARE, FFRELTR
Ca.Fe WM, X TF Fe WKL E W MITE Zn,
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Pb-LB,X & Pb M 3 Hri £k, Pb-La 5 Pb-LR %4k
BEZEYALRERXR, FeKa Xt CoKa AEE
T, AT &K IEKELRE FeKa, HiX 24 b7 i&
LREDAM B EL ., — BRI, —FTEN TR
TLRMESITEN Ik —F, FI A AL 4 71 1 T 48
JLER, AR EUZE WA Bk T R B, IR R
TR G, B IE LA Bk, 508 B L
NG ZITER . MR TIHIBL N N ITTREA Z
H A% ot &, 78 W & 5% 44 v B A % ot 1 4 At
JLE , B S i A AL TE B 5T R A BN B A AT
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Table 2 Overlapping and matrix corrected

interference spectra

TRRIEL WK BEKE ERETRIER KMEMEXRHR

Mn-Ka Fe Ca Cr-Ka 0.999 7
Co-Ka Rh-KAC Fe Ca Fe-Ka 0.999 8
Ni-Ka Rh-KAC FeCa Rb 0.999 7
As-Ka Fe Pb-LB 0.998 5
Cr-Ka Rh-KAC V-Ka 0.999 5
Cu-Ka Rh-KAC FeCa Zr Sr 0.999 9
Zn-Ka Rh-KAC FeCa Mo-Ka 0.999 9
Pb-LB Rh-KAC Fe Ca Th Sn 0.999 7
V-Ka Rh-KAC  Fe Ti Ti-Ka 0.999 7

2.3 EBKEHER

BAR X BT TR 6615 A 85 i R 2% B AR
FE S (BZE S BRIR  , B F 2R LR R 44 4
M BB B RS , S 5% T I B 5 B A A XA, PR LR R A
— XA AT T R A RE T, #R A E H0R E R
HEALRE S, . AR SCH SR A AR BE GBWO07406 £ R
R 5 AR AR i X TAE M R AT IR AR IE .
2.4 HFENERENEEE

BU 3 A~ + 3825 MR R A B AR B B AR v A L B OE
BBl i) GSB07-3272-2015 1 Jhy Kk B & i 47 #E
WaRE % 5%, L% 3, BU GSB07-3272-2015 1E K 1
TLERBEELE, U RE SN0 7 I 2R
I EAR REENE 0 RKBRTE,.HHEH
FILREM R 2 R ER 4, S REWAA
TLEBWERE B E R SRR, U RERE. As
S ERBARN CUNT 20 mg/ke) , 85 R w2 LBEK, —
A XRF ¥, % F R F 9 06 6 3% ¥ [ B 3 3k
As Hg,
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Table 3 Main element analysis of soil samples /(g t™t)
B EZBRE1 S 25 35 GSB07-3272-2015
TLER B UE(E XRF FRfE(E XRF ¥ RN XRF ¥ PR iE{E XRF ¥
Mn 632 640 561 564 956 952 2 460 2 475
Co 16.0 15.5 12. 4 12.5 12.0 11.8 11.2 10. 8
Ni 38.0 38.6 24.0 25.0 30.0 29.6 29.7 31.2
Cu 32.0 31.5 28.0 29.1 23.6 25.9 71. 8 70.5
Zn 97.0 97.3 81.0 80.1 66. 0 67. 4 523 520
Pb 28.0 27.6 40.0 40.2 22.0 23.5 971 981
As 11.8 8.2 15.8 12.5 12.9 14.6 297 322
\% 104 10. 6 87.0 88.5 77.0 76.1 89.3 90. 3
Cr 82.0 80. 9 62.0 63.1 66. 0 64. 5 63. 6 62.5
R4 G GSB07-3272-2015 R EXE
Table 4 Precision inspection of sample GSB07-3272-2015 /(g t™t)
WEITE Mn Co Ni Cu Zn Pb As v Cr
1% 635 16.5 38.7 32.4 98.5 28.6 13.6 104 82.8
2| 620 15.9 38.5 33.1 100 27.5 10. 4 110 81.2
3k 635 14.6 37.8 30.9 98.5 28.1 8.6 101 85.1
4K 625 15.4 38.8 31.5 97. 6 28.7 14. 4 106 80.5
5k 620 16. 8 37.9 30.8 96. 8 26.9 8.6 108 81.2
7, 633 16.5 37.5 31.5 95.9 27.5 15.9 111 83.2
8k 640 14.9 40.1 31.0 97. 4 27.9 9.5 112 80.5
9k 641 15.2 39.2 32.5 97.5 28.6 10.5 109 80.9
10 & 626 16. 2 38.5 33.0 96. 4 29.1 9.6 101 82.5
RSD/% 1.2 4.7 1.9 2.7 1.2 2.4 22. 6 3.7 1.8
PR Pt ok Bk 4 M B A LT 4 B AL &% CAnalysis
3 =R t% instrument ) ,2018 (2):188-192.
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