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Abstract: Soil heavy metal pollution is currently the most prominent soil environmental pollution problem in China. The total
national soil pollution exceedance rate is 16.1%, mainly heavy metal pollution, including cadmium point exceedance rate of 7%,
which is threatening on the food security. We introduced the status of soil heavy metal pollution, sorted the traditional and emerging

methods and technologies of soil heavy metal pollution detection and analysis, and described the technical trends such as the
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detection of heavy metals at the molecular level and the application of biosensing technology to the detection of heavy metals.
Considering the complexity of the soil system, the focus of future development should be to achieve the intersection of geoscience,
chemistry, and biology, strengthen the theoretical research on the bioavailability of heavy metals, form a biological effectiveness

analysis and detection indicators for soil heavy metals pollution, and make the evaluation method scientific, standardized, and

unified. Make further efforts to promote integration of national heavy metals analysis standards with international standards.
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okl HET, 32 R0 15 4 i L b Ak 200 &
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1 T (A M X 3 A JE AR . LA Y R X
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W7 HEESEEERE EREE A SRN
filt B4R T R BIE R A A B XU B
P20 R s, 3w 4w T YA I O ik T R
48 BT AR G — B SR A R 4y
B 42 R B0 S E 38 (2 /DA 48, 2004; 2 /N IE,
2008; Yang et al., 2014; i M55, 2018; 4= §5 45,
2019; X EFRAE, 2020, X fL U5, 2020; B 5§ AE,
2020; FHEAESE, 2020), £ H AR XS ER {2+
b 5T IR A VP TAEHESD T 3R E bR {2 A
R AR B A IR 3 T BR800 5 K ik
)5, 2005; Cheng et al. 2008) . JEAPEHr & BB 5>
Hi X A3 4 JE T R O s AR (R R AEY
R R s o N (T < B 8 e w4 T R
TR & I AN B E AR AR HF 55 v 8 4 8 bR ™
., XRYEHE SRS E IR 2 B EY
AN TR Fr it PRI SR AR A A s BRfb 24 1F
GEH R TRV R Y OOt 3= 1Y sk Ak~
RIZR, JUH e R Ab 2% 2850, DT AT DA i) 42 35
YE® b i o6 & & & (Gu et al., 2019a; Gu et al.,
2019b; Li et al., 2021) [A]H}, X 86 TAEXF A
WA -4 4 B o R B, Rl e Rl fe
sCHRTAE AT R S B A s TR R K
3 M 4 JE Vs YR A A AR g
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+ 48T 4 IR JT 215 YA A T L FE AR R A
R il 0T R S T 3 T R A VT A T
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1E 1 4w T G R D o AR v R R Y
JERERTI B A, BTG A 45 A AT DA b X £
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Bio I AR TS YL R R OGS O vk A 5
A = 0] UL 43 % O B % (Ultraviolet and Visible
Spectrophotometer, UV) | Ji T W 5 ' 1% 725 (Atomic
Absorption Spectrometer, AAS) | J5 F 2¢ Y G ik i
(Atomic Fluorescence Spectrometer, AFS) | L JZFH &
85 B R = )5 & 316 7 (Inductively Coupled
Plasma Optical Emission Spectroscopy, ICP—OES) .
X %% Y6 6 3% (X— ray Fluorescence Spectrometer,
XRF) %5, 3145 T 2018 45 A 25 R 85 350 4 A3 114
(GB 15618-2018 -8 FR 45 [5 A< 1 by - 38 75 44 X
B EAEGRAT) ) Th T B E 4B TR R i .

Biti o A I 2 AR 1) 2 e, B4 T e 3R B i AR LA
K R & SF B 1K - BT 3% % (Inductively
Coupled Plasma Mass Spectroscopy, ICP—MS ) J7 7%
R FHEATARERT I, ABAT) A7 AE A A 2o 3 A ik
(Moor et al., 2001; Shan et al., 2013; Soodan et al.,
2014), WA 2=F K H XRE 70 A, HAR S 2 To ik
W, A FRER A AT 7 |, (H R A2 AR oK
O30 BRI A R , RS K JEE R o A P X L R
(Kodom et al., 2012; Peralta et al., 2020).
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Table 1 Detection methods of heavy metal elements in the
national soil environmental quality standard

nliRe) REN RS M ITE e}
GBI/T 17136 SR 2 TR G Bk CAAS
GB/T 17138 i e KIGIE TS IO FAAS
GB/T 17139 B KIGIR Ty IO FAAS
GB/T 17141 N AR TR GO EEE GF-AAS
GB/T 22105 25K i hf Y JET Rk AFS

HJ 491 A KIS T WO FAAS

HI 680  FR Al B EE OB B/ R T 6% AFS

803 12T 48 TR - AR A 45 (CPMS

TCER I E B R
HJ 923 W IEfCAE-r CP-CAAS
WAL o3 e 7

http://geochina.cgs.gov.cn 1 EMT, 2021, 48(2)



HA8E 2

RV LI R 5 Y AR S AG I AT BB 5 463

R o AR LR A B, AR 2 E AR FH A
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Table 2 Methods used for analysis of heavy metals in the
China Geochemical Baselines Project
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T iR E  MERE K5 (2) B Ak 2l i
B H T KM AR T B AR B A EuE R K5 (3)
RS 50 (P HE A ) o FEBHLSC SR p, 38T %
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3B (SPEs) , Ul Tessier 1146 1% 4L Bk B
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Fig.1 Scheme of seven—step sequential extraction method for cadmium speciation determination
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et al., 2001; Fedotov et al., 2012; Kim et al., 2015) .
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R YT BRI, FRE RS YA R bl
W Ly 1 B R OT R A G RO . =
PR PR B, A AR

DMT 2R BH 25 - 38 IR 265 14 0t 0 52 A4 Tt B
TE R Y B A R S e B B A 4
T e A SZ AR, o iR 0P i I A2 A b
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Fig.3 Scheme of DGT technology (after Li Cai et al., 2018)
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Fig.4 Relationships between plant and soil Cd contents (after Dai et al., 2017)
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Fig.5 Comparison of the extractable rate(a) and bioconcentration coefficient(b)of soil Cd in the high background area of karst
area and the non—high background area (after Wen et al., 2020)
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Fig.6 Correlations between the bioconcentration coefficient
and extractable rate of soil Cd in the high background area of
karst area (after Wen et al., 2020)
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Fig.7 Comparison of different extraction methods (Data source from Ma et al., 2020)
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Fig.8 Application of XAFS method for heavy metal speciation determination (modified from Gankhurel et al., 2020)
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Fig.9 Elemental maps of longitudinal (A) and latitudinal (B) sections of rice grain(after Meng et al., 2014)
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