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Background of Heavy Metals in Soils
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Abstract: The high geological/geochemical background of heavy metals in soil is one of the hot spots in academic research in
recent years, involving geology, geochemistry, pedology, environmental science and other disciplines. High concentrations of
heavy metal (loid) s in soils including cadmium (Cd), arsenic (As), chromium (Cr), nickel (Ni), etc, pose a threat to environmental
quality, food safety, and ecological security. This review uses bibliometric methods to analyze the research progress and recent
hot spots in the field of high geological background of soil heavy metal. The distribution characteristics, causes, and types of high
geological background of soil heavy metals in the world and China are systematically reviewed. The geological high background
area in the world shows diversified distribution characteristics, and the causes of geochemical anomalies are complex. In China,
the geological high background is mainly distributed in the southwest (Guangxi, Yunnan, Guizhou, Sichuan, etc.), the east, the

Yangtze and the Pearl River basins, and is closely related to long-term weathering and migration and transportation of carbonate
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rock, basalt, black shale and other rocks. Lithological types, topography and organisms are key factors that affect elemental
geochemical processes in the differentiation of heavy metals during soil formation. The total concentrations of heavy metals
(especially Cd) in soils of geological high background areas often exceeded the risk screening values of the Chinese Soil
Environment Quality Risk Control Standard for Soil Contamination of Agricultural Land (GB 15618-2018). Also, the
bioavailability of heavy metals is usually low, especially in carbonate rock areas. The superposition of human activities has
intensified the migration, diffusion and enrichment of heavy metals in the soils of geological high background areas, increasing
the risk of heavy metal absorption by crops and human health. The screening values for elements such as Cd in the current
standards in China are not suitable for ecological risk assessment of geological high background soils, therefore, soil Cd
thresholds based on extractability or bioavailability need to be developed. There is still a lack of specialized research on the safe
utilization and remediation technology for high geological background areas where the heavy metals concentration in crops
exceed the standard. This review aims to provide theoretical and technical references for understanding the mechanism and risk
control of high geochemical background soil heavy metal. Future work in high background areas can focus on the investigation of
soil heavy metal background values and environmental benchmark values, enrichment and formation mechanisms, potential
activation and migration, risk assessment and control technologies.

Key words: High geological background; Soil; Heavy metal; Formation mechanisms; Risk control; Bibliometric
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Fig. 1 Quantity of publications around the world and China on soil
heavy metal with high geological background
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clusters. Yellow represents Cluster 1 focusing on the research theme “distribution and geochemical characteristics of soil heavy metals with

high geological background”; red denotes Cluster 2 centering on the research theme “genesis of soil heavy metals with high geological

background” ; green signifies Cluster 3 dedicating to the research theme “risk assessment and source apportionment of soil heavy metals with

high geological background”; and blue stands for Cluster 4 concentrating on the research theme “food chain risks and human health risks of

soil cadmium with high geological background” .
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Fig. 2 Distribution of hot spots on soil heavy metal with high geological background
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Fig. 3 Burst analysis of keywords on soil heavy metal with high geological background
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Table 1 The enrichment characteristics of heavy metal in different types of high background soils

Py 2Rt

Migration type

Residual type

BRI WA R

Secondary enrichment type

JE 1B 5T
P FRRS T R R AR B FRAR BT
Parent material
RFH A A
Representative — ZRA BATUE TR b 5
rock type
HAHYH R KA. A, ia. fMmiNa .
SBEAY CINEERTMIN i . Ao, RRAA
Rock mineral — PR ) WAL Y I AR M R R
) UIKCERITER NeAp S Paw el
composition R RN B L T
FEAMXE P EAR TR 2R Mgy R . dbAkE . MR
63 W, B3, BRI AP R EEARFA I
Main distribution YL=FRIM | #ivL, % R A PE R ER . AL
] 78 Bl 78 1 AR TPEAERS . PR HE X
areas BAEH X HB . 635 PG R RE 35 VG B
ZRAEE A RN, SR
Y. TEiaGE, FREESE
2587, k. KU AL RBATUS, FERE RIS BRI AU TR
AN CLngl . & . 8 ) AT Yk,
VKN FdbC 5] 755 PR MINEED, BHERNT  BYTEAEHIE FiyHER
Formation AR AT R E . A
A FH T A 20 At ) WAL, Bk cd A OB RBRE ) LIRSS +
mechanism A, 2R I A A
L IX M AE A BT R Bk XA o
A, TRE A R R 1
BAEES R
BHEILR
B, OBy, A BB ] BELOEY. OBELOEL BRL OB

Enriched element

BT LOERL BB RS BREBIEAMG BT
EARR T KRR R, ST AL SO, B
WK EA H M CA*" S B4 RS T 2K

323 WHEERMME ST R HIEESREE SN
BRAb 2L SRR AR b s T o AR L, IR

A AR T R T R R A T 1 B R
X, 2T BRRRER A AR AR BRI b, X2
OAGEHREBA—ER, AR RS R
P, G JE AR AR . BRRER 0 R A
SRR B WIRAFRH &0 5%, T8
BRPRER A b A 0 AR B SR AL AR DA S A XA
AN I A B rp ) MR EEZE AT A3 AN BB
B (1) “WRaE-HMERL “BrBr, RIBRREL‘A AY#RIER
AR A T L RER OB ks )
Bris, X—BrBoOriEf . B O MHALBRIR )
TEX AL I e rh s A bk, B RNEESE EE TR

R, WA SRR E TR E RO, K
A1 R 0 ) AT MR BBy (2) AR By
Br, BIsRE Lotk AL R, X —Br B SRR
A XA BT — S, A £
JRATRNE Z AT ARG BB LB/ T 5%, 1Y
ARATEH = AT E F IR, AR Y
OB ik 39% 11, SZBRIRER 7 X+ pid 7
hOAEERREN, TR A B WL B
BAETCR I B AR RN 2L
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5
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