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Advances in research on the effects of human disturbance on biogeochemical

processes of heavy metals and remediation
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Abstract: Heavy metals are mainly distributed in rocks and soils in nature, and transfer to other environments through
biogeochemical cycles. The continuous development of the traditional and modern human activities not only increases the
total amount of heavy metals entering environment, but also changes the migration rate and direction, form and biological
toxicity, thus increasing the risk of human health. In order to establish the efficient and feasible remediation of heavy metal
pollution, the new process and characteristics of biogeochemical cycle under human disturbances should be fully understood.
Therefore, this paper summarized the impacts of human disturbances and a series of environmental changes on the
biogeochemical cycle of several key heavy metal elements, and the conclusion was that human disturbances increased the
release of the heavy metals and accelerated their migration rates in the water. So the remediation should focus on the

restoration and supervision of special areas, such as metal mines and electronic waste dumps, and a variety of remediation
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methods might be used to prevent the rapid migration of heavy metals in the water, which provide the basis for the research

of heavy metal pollution remediation methods.

Key Words: heavy metal pollution; human activities; mine restoration; electronic waste; water
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Fig.1 Biogeochemical circulation of heavy metals
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Table 1 Crustal content and global emissions of some heavy metals

&mITR e &/ (Gg/a) HAFE PR/ (Gg/a) ISR
Heavy metal Crustal content Global emissions References
Pb 3.50x10° 2840 [8]
As 4.01x10' — [18]
Hg — 7000—8000 [19]
Cr — 2630 [20]
[

88.4™ (Vi)

# Cr HEAFREE R (R TR 43 &

1.1 AR5 NFUE BN 8 438 A= 1) MR AL 7006 2R 04 52 i)

Wy P AN A 7 e T2 R B 4 R A W R A R R AR TR B, T A A My R 2
KA E AR, I8 5 5= %t 5 48 R BE i A STk Y K7 L R 0 T ik R ) i
TR R ROK MR A 2R E &R ITR N T 20K A B R E, REHSEME T Y
“ SR RGBT AR DG Y 4 e o YRR LA R (O7E S A [R] P R BE v v E 4 HE T
KA KA rh i Hog 2 fh g RIS rIE X, A aaEE™ 07 ILEFEY SR GRS s el
FEAE KR As Pb Zn Cd™P™ 0 EAJERR T KEZET A BT WHN, 2 AL WL =i (R =9, As
DA A R R IE X AFAE T 40 FARE™ B REAFAE T Cu A1 Ph RSH™ > Cu Zn Pb B RS AT KR €A™, Fy k™
HZE B ATE Y QARSI RS TESCHR™ I Py N 1) Z S AR I AR IR R W I 2 o 4 s 1)
HEe, AR B 1L SC MG, A 2 B XA RS2 IR AR IR 7 A R LU HE K, K 8532 a2 5800 1L R U — 2
PE RS 4032 215 Y B A A I AR M BE A 18 QR Khaska 558 A5 1 JH B B8 o
) As & FEAT A I LB R UGS AR R IR Ao ) A B PR B A BE B AT 3K 10 km HER I, R
IR IR KB A L HE HT K80 45 s DLV i S AEAS [R)Ar Bh i A i A Aok i Bk 2 5 pH
BEAI, 52 T 4 POV A B PR I L T gl e 22 L BRI Z A0 A 4 8 7 i PR SR R AN 1 3 R0 il o 4 I 34 i ) 2
SR E 4 B AL, PR TR X E R TR SR R T SR W TR NG MR A S R I U 1k
Y, R & B AL AFEIE S BT R SRS e TR 4 AL R 28 5 A R rh kg 310 5¢
SEFEFT, e B0 He \Cd Ag AL AR DY GRARBRIRBAREL i Cd MIAFTEIEAS

TGO 7 B AE R AR FRFE A Ol 55 A i BREE b i o 4 R S B R MR A A0 AL R R
JE A it FEEF Cd \Pb  Zn 258 4 i KAy A 5802 V5 /KR, A5 U8 ZEA0 T v 4R A - 9 ek B AR 2
] R B CR i As R Hg™ 5 (3R FE 1 — A0 R B 280 i 22 Wk RV 5 5 Ak 24 9 BT A
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Table 2 Remediation of major heavy metal pollution areas
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Table 3 Characteristics of heavy metal pollution remediation methods
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