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Overview of soil heavy metal pollution control technology and
application
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Abstract

The rapid advancement of industrialization and urbanization has intensified the issue of soil heavy metal pollution, making it a
critical focus in global environmental research and remediation. This article systematically reviews the research progress and current
application status of soil heavy metal pollution control technologies. It begins by outlining the primary sources of heavy metal
pollution and their mechanisms of migration and transformation within the soil. It then provides a comprehensive review of the
principles, advantages, and disadvantages of physical, chemical, biological, and integrated remediation techniques for soil heavy
metal pollution, and explores the practical applications and potential of emerging technologies such as nanotechnology and plant-
based extraction. Finally, it summarizes typical cases and promotion experiences of soil remediation projects both domestically and
internationally. The findings indicate that different remediation technologies exhibit significant differences in effectiveness, cost, and
ecological impact. The integration of multiple technologies is seen as the future direction, and this review can serve as a valuable
reference for the governance of soil heavy metal pollution and related policy formulation.

Keywords

soil heavy metal pollution; pollution control technology; remediation engineering

TIESSETHERERAS N AR

TNGEES
PSRBT A IRAT, T - {175 FE5t 210000

mE

TS 3T A A ik ZRARAF LI F AR TR AR A8, CRASHRIAEMRT LSS LG ESMN, ALRARET £
%ﬁ/\@: FREEBARGARLERS B RAIR, GRMET /TN ETLRRALA LR FPHEBHAIG,; BEEL
LR BT RB/F RN, AT DS EBIRESGEIARGRE, RS, FHIRTT HREAR . HHRPNS I FHAHAH
J:FT/lfﬂ LA mEEETEAS RS E T8RS Zﬁ%‘fil’ 28, HREY, RAMGEAHAREEEIR, RAFLES
ML EZFAL, HEERSHEARRRRGLIET @, RFETALEE LR TREEIANK B TRBSFE

ES 5|
FREEEBTHE,; FEEEER; HLELIE

15|57 O R, B, A BENHHESE
?ﬁ;@%ﬁ%ﬁﬁ?%ﬁ% SAEA R, PRI R
KRRV . BRIt g e

TS LR G T S 45 Y
WAIT. T IEE SRS R UENR R 524: Eﬁ"lﬂ,
Mififss NE it , BUESAGREHREEE 2 TIRE S BT iR

ERTERN. SRECENE, PEESESRUNET | g menaREE

ROk 2 —, M?Jﬁﬁ?iﬂ'%*ﬂﬁi*mw\ﬁﬁflﬂéﬁi T EIEYE R D A RS R RSy, AT
tho ASCETIRBNERN T LB RRTHRIOGIEIANIT 7 e, 5 et R izaE, TUAGRIR L
LRI IPUR. MR SR E’JW REHRIRIARE et R SRS R L —. RIS R
e, AR SERRRET Iﬁzbﬁﬂ’ﬁ%o ANATEERE myre 5. . Bb. 5. 40, HAEMERE LRSS

Tre

JTERSTEN A BEER, RASTNSRMERARE g, w8 R ) R s e, SRR
R RRWIRE, ERAMEX . TS, S R
[EEEN] TR (1992-) , &, PEWFREEA, M HEHLAHRE, ELEEMISTHNFGIETELR, 5%
T, T2, MBMEEIRHFR. HOF vk AT, TR TR B R s

95



BRESMRERE - £ 03% - 5 06 # - 2025 £ 06 A

KR E R LI LS A L AARS |k B 18 58 15 Bim i,
RIEHER T B SR, SRR, SYREE
TP e, (55 IR AR D RnEE e, LR FFEYD
B, B et —r S A SR, SRt
VeE , BARE SRR SR bR, S8
HOZR /KRR R R, A ARNRISEN, MITERRAES &
Gk E, ELBESABES., 1S, 2FEInEE,
EUB A ERREA A FEBCR A 5T () e gl . HEmm kA TE
RIS IR AR RENS A Ras e, REEEIN S, )t
BHEE ORISR 2 F
22 ELBITHHIKIE

BEEISYIRIRE S TR SR ER AN EEH
KIH, R ERRFWS AR, KA S H AR
o, fEtH N ESE T RBS AR EEEREN T B, &
EE L, R IEE SRS YRR B AV TEShE
ARH FEE BTG CHEORIR, T, WiraEis . fliE
BT - B R A A, bR,
tad TR T A RSO R E S B EH
ISYE BTSSR R T e ™
BTSRRI, SRTTEAATIR, R RS, Bk
BTN T TR E SRR, RAAEFRA
A 4225 | 15K RERE R SRS R R R, AT A2y
TSR D R — e T I E SRS, ANIEsh
SEWESBESETH LR, MAESASMAL RS
RIS LR, TS5 YL Zt R A MR T AT E 4 RS
FIRERE o
23 ERETERHTEBAFELIEH

R B 2 TR R (LA, TERT
N T ARSI . BRI 8. AU
ST, BRSNS R In L e Y, &
SRS Bk . UM F A A R R AR
I, SENRETARRRE DA R IR, BR
B pH, FEACBREHAT Eh, BF-50 5 L B L PE F 2 5200
BB RN, ESREE R AT, %
ERAMBFER Y, BEREMMEFIEE, WiEE. FE75
s, XERARE T ESBHBEANTEE . ek
YRGS IR S 5 B S BB RE,
WA B EBEAIRE . HERNTERS T, E4ETE
B RNZEE, SIS SRR RTSCR . FFFTX ]
A 5 GG R AL T RS

3TEELETLMGERAR
3.1 YIEEIEH A

W FRVA TR AR R — 2 M R I R T
R RS S B E A RIS YIE E T, EHIR
BRI, AR, T ey mhiE

96

BRI AMNE Y. Blin: LHERERORE MBS ES R
I DIEE B AREG T, EA T ERSRXER,
(BT I A ARG SRR . UL / FE R
R AINECFIBARET], (HE SRR Rt e
REJTROVEARIE , MR DR TERERI RS, 18 AT T PR
SEYEENTH, (ERTBES B AR 2 A AR

PO ERAREL SR E IR, FHO s R
WHESRSW), MmEEiaEER. ERta2EETe
55, (HRkEREiwm, I FrTRe SR s .
HENMEEBAR A — e R AR, Sl
RS E SRS 5, RIS E R,
B 52 BRI I, (B2 R T I
S50, WG EROR T Sebrn I eI VA BRI RE
Bm . BORBRAVICPE SR, (BN PG A A
BRI R A s . SHARAED AL,
PP R — RIS A A R 55 QLR Il A G E T,
SNEFEE TN rhFHERIERE SN, DO
B R
3.2 U FEER AR EIEFNL A

HEERARZAE HIRE GBS R N EE L, 18
WFG R I AL A5, H B R SEE R E
SEAEMFE, TESGE IO Y, HBERARE
SR/ FEM A BEGR IR IEE 2 RT5.
I FEE MR R AL S BRI AR, AR
RIS, WD ERRTRRINE . etk R 2 iE
W ARPENEGIER, RESEMSHR T Jih bk, L
BERABESRSSHEAZMIE, EnHREA—ER
i, RIS | LIS AR, Gl sy R
TRiEgE, Kitl, ENACHEERORE, BATFHEEX
ST R S S BRI, R R RS BB D
EAARRF, SRR A, (e EERARE R SHAbEE
TriE RN, AR S5 MEERCR IR E .
3.3 EMEE HARMT it R K IR

AR TR HIRES B REEFR, BF
AR RIAT R SR R I . BB 51577 I &A=
BEAEDEE, MEDEEELERREY ISR,
B RO RRMTE SR B L. e
= EEYWEEEE H TN ESE, BIERE 2.
AW )5 FHEE AR I B 0 A 2 A PR A
Rty (EEE AR, GHEERZ H RIS 24
VEEZUINE SIS

4 FRER RN REE NS

4.1 MARBEARFETZTRGEFHINA
WORBIARNE A — RSB BIEROR, TEIRGR5 S A T
SERRELH T RN AT SR (RIS SRS RYATE, gk



BRESMRERE - £ 03% - 5 06 # - 2025 £ 06 A

B TRIR S YA R RS AR T . YRR R
AEGELRER FRR A RER s S IR, T
e ESREE TR IR RS RN Pk
FRL, SRR . ARG, B ZR AT
faE T EREE T TUrHRARRT R ok
Pk, HabJERHARIE R R AT DL SRR E IR Y L 59,
AR EESEE T

Tkl ARIE R AT E GRS TR EARER
A, bR R g e RIEIMAITEE. —R Lk
WORRIRLIRADCHAEIERE, BEMEAPIEEERI LIRS N hEiE
TR AEDR, FAEMRHERREESE, TN
TGS GORBRIEREICA T S EREEE R, 18
W TR TIE LS, CESIRIGE D RS TERN
TETEE, WIS AR Y A .

EIRGRBORIEIA T T B SR 5 3 A =L
%, (ERRSEBRHET N AR E S — LRIk . S nghok
IO B BT AP B A B A0 s e, BRI TAEK
MR EE . e EeEME, Bh
REREMVE ZRE, RE THORBAREBI S R b LS
LIRSSt . RRFEER AP RGOS SR E
GRIZ., FHEBERRNBAMEN, DERIHEFAER
BRI, AAOREORT HHHEE th e 4 T 50
4.2 EEYREE S KRR

TEPHRIUE B RO AR AR B RES BRI,
BN T E G EISAE TR SR TT A, ZHARIE
REEMRHRRESR, SRR TE. &
EHREY R EYRIUAEEARIZL, ENTRARARIIBINA
BETD, FFREAE SRS AT N IRFHER RIFIAERIERE. W
W EEERERIAE , MHZE, 75, HRERAS
WREEGE, YESEEEEM B, ERIIEESE
HHE.

EYHRBUAERARSCR FEBUL T EEEME. EHY
P LIV HEEMGIN R EESESREN T ER
THEMGET, EYHRBEORRIEA — a8 IE FBL. 1@

I B A B A Y B ) AN R 753 ] DR i i)
EINESRNEIIEER, BEBENEACE, BRI
HAE—ERE, BEIREFHNRA, SEUERSE2E
B AR, W E S EEROEPEL, i
WISEHEL. FRIER, RAZEES R EORGE RS
fit= ESEBAEREESEBIVGES, IEEE B AR SLR
PR . B R TRE SR CIIRRE R H REm K IR SR 2
HEEWEY, Wik T ESEYREE SR I =SS
RZBRVIFIE, A LEHEE UM T e aEH k.
YIHERUEE FORRENS (RAP A S ARG T IR, B&TE
WTZ RN AR REME, SR HES) I B ST TR A L R H
HEM T
5 &5ig
RIXAGEHR T HIBESRSIIATE L MR, 340
T SRR, EBRIRIRE, AIEELRESIA
FRROE T RIEIE SRR S . NEVEER AR ETA IR
BB RANEE S S TEFEHT AR, Fas AL MG
FoR, FFAGHFE TR, FIangh RS AR AE 4RI
BERAR, BATKFRFEEE A PFREHER ]
TENBAEE R T RO ELR . RS DA —E
B, HRTHEESESREAIFEE A, HEXY
B SREAEERI N SRR i B SR A RIS, ARSI SR ATI AR
ABET, DIEREIR S B TS A G %
S22 3k
[1]  SEVESR BT 0, X F. H I E SR PE B R REAR[]. 2
R4k T.,2020,(08): 1812-1815.
[2] ABUBEE. -3 & s Sa TR B B BB ] AR T4 550
{7,2020,(08):93-93.
3] XZZE. E&ESEIEEEEREERIINES AR,
2020,32(10):85-85.
[4] BEMIN. B SRS IWAEIEE AR TR SEEERL,
2023,(03):31-33.
[5] k. LIS SRS REE R R 2 HEHE,2021,12(10):
97-98.

97



