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Fig.1 Characteristics of soil pollution in sites
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Table 1 Main function and mechanism of environmental multi-media exposure assessment model
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Table 2 Main function and mechanism of source emission risk assessment model
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Table 3 Characteristics, sources and representative substances of soil pollution types in different sites
FeAl FEHE FeIi 1S9y
Type Characteristics Source Pollutant
' W RAG AT AR R W S .
BIX N g B e s e TR B BRL L SRETAEA AR AR . P
(T4l ) g?ﬁe Xof e A £ ) i B — S T Y P 1 A T B OB As. Cd, Pb, Cu. Zn. Ni, Hg. Cr%,
LT B HORRE TTROEE A AT 254 e R AR T ST A2 A
CHOTS ) fs A LSRG K. BERCSATLE PA Ef,  F R SRR
EEAG Y SRERE, BRI R, STEE RN R Y, B ES B, AN R,

Shb L e
P B L AR = i‘&j ==
el )
A feppssto A
v : L U v \ v
e | s |eriiy | e || REC s |l || BEEY
| | | | | | | | |
BAIIHAR

Bl 5 pittRisMMEEREA

Fig.5 Site soil pollution remediation technology

T A LR LR L B M ARG, 15 AT R
ERXT T H A BB EACR L . Zhai S5O gE— 204
i FeCl, fE PR HEH 6% ~ 20% B TE 4 )8 H X4 R
BRI IE T REL . 2R, AR AMNUAF
TEURE H AL 2% ] s S ), A ] R Al 3%
R KB —IRT5 5

(4) Gk T SE5 0 e G HoR . R 158
b MR AE Y R A T RE AT AR, A B4 A
3 DA ) R T SR AT L A A T AR 3, L
b S 37 5 7 b A LTS Gl W S AR B TS TS G )
HAEMEEBARC B SRR E T
B, Shanker S0 WF 5T E B A Pl i A S AR RKAR
i AR rh 2 WA B AN R G ) S S S A )
AL AR AR BT S, R R EEERY Cr(V) i
S E A AR B AL S I DITE . [FIBT, A A
sl A AT DL 2 7 AT L S G B A SR ) 32 2L
HARZ—u, filan, Yang 502 LK pH = 7.2 i,
Dehalococcoides mecartyi (Dhc) i 5P GG P,
AL A P e E i g . AR
WER ARSI TS @ R, X5 R & —
PE, TEARRFRBE b REAR T 3 Ak ot i e IR

= 2A
o

FEER, ARG R Z A E P A s A R
Tl A e R e A T e 2R R R e —
FETERY, RS RBZMIE Iy, H—t
162 i AR R ME LA B BAE A TR BB BRIk
Z R B G AR A WA B Z H AR S 37 1
15 PAB R SUTBET AARUR SR )04, g 4
WRUE . A e A S AR B ER 5
WER ARG, 456 RFABE BB S5,
PR G AT b3S P TR BB AR, filhn,
FEMEDI AR BAE E 2, S i
AT DA R W R S A I R BT R S e 1 T 4
JEERRERCS ;i A AL SR BRER BN TG AL AR B
WA RIS, KA bS5 ATk
VIR IR T 5.96% ~ 12.08%, Ak, BRRLErs
i1t PBC Fl TPBC AWk 5/ — BAE S — /A
33 ALY, KT AR A AR
AR B RES STEE Tl 37 IR TE YR B B

2 I HIRSRYINMARRE

i LRIk, T REYM R T, T95
Yook PR R IR A B T, X U AMIF SRR



498

% 53 &

L “Z R VAR — 2 1A IR — 2290 50/ ST T A
b — 22 RUE 2B R TR AT XS PEAIF S TAE
BRI,

(1) s+ Hers gy “Z R0 . Zikit,
ZAI . 25 2R IR R A 2R S
Fo —IR—R—LEZN /T MG R R A 2 ok
AT AL IR GAT N I Z BT, 7S MR AR
HUE e PR EIE - 2 I o - K CIE VA N
IO SRRSO, dsr A is R YE 24 it/
AR EAE IPLHI R 2R R AR 5, RERS 41 Y
BRIG R 29 B/ OGS R (AT R
B JE . FEYIREARAE ) | IERRERAT, BRI L ok
TG0y W —IL7 K& R HEE T
AR HIBLEL

(2) SE8E s TG Te ) “HEROR IR . ik i
e, IREHAL . S B A ST B R GEEFE
NLBUREHGRIE . WA AT — A B, TPk
HA Z P MR R R B B RE 0 2 2 DI RERY
FGTH (. NTHEEE. mitB%) , £T20
P FERE Y, FBG 22 Bhi5 YLy is R A6 R A 1597 Jo
2 R Gyt + 3575 Sy s 25 R HR 5T 8l 245
R AR RGN m o PRI 41k
filid, ALK PP AR, BRI ZE RE T
b -5 e 2 TUE AN A A KU A

(3) “Wle” s sk (o [ 5B R S H T,
fle st o 0 ] FFSEAE S I RERD R RUET BRI BIE ST 5 %
o WhRERE . W, MEEALE . IRBRI LS AL
W JEEGR . LR AEE R RSB E
REATRE, A R M T e o BEAB A2 MR AR B TR
BRI 25 b FHOhRE . e R H A
FRMRW ZI0Ml, KR LY FsR A e
SEEOR . BB — UGB HOR | LR —
YIRS B R BOR S a QR RS HOR Ntz it
TSR

S 3H -

(11 £ W 26 EEMIGYIR IS B L[], BB R,
2007, 10(5): 64 — 67.

[2] U. S. Senate Committee on Environment & Public Works.

Comprehensive environmental response, compensation, and

liability act (CERCLA) [EB/OL]. (2014-5-16). http://epw.senate.
gov/cercla.

[3]

Environmental Protection Agency (EPA). Overview of the

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

brownfields program[DB/OL]. https://www.epa.gov/brownfields/
brownfield overview-and-definition.

IR, [ L BRI 4 el YRR A A i [EB/OL].
http://www.zhb.  gov.cn/gkml/hbb/qt/201404/t20140417_270670.
htm.

KRG, EE, B, S IS T AR T A AT S 4
TR 5. MFRRE, 2019, 39(6): 886 — 897.

ASTM International. ASTM E2893-16el Standard guide for
greener cleanups [S]. West Conshohocken: American Society for
Testing Materials, 2016.

A, MHEUE, RER. T E SIS i 2 A RS
YLWIFFIE BT [I]. HESETTZR, 2021, 28(5): 26 — 34.

FEY, Y OB REEE, S A CRRHER)Z R SR
22 A AE SRR 50 A FRIE ()], 4R, 2016, 47(3): 738 — 745.
X E =2, VPHZL. IRFE RS iS5 e 3 M 35 e o0 A AL AR T
FE[J]. RN, 2020, 24(1): 111 - 115.

& HB.W A LR, I R T K R
R B35 YR MBI 5 R T (0], H 344, 2020, 57(6): 1341 —
1352.

JBEs B, T3 /IR, RS, A R N A SR ) s 4y
s S AR B T 22500 T [0]. FRETRKE, 2021, 42(3): 1081 — 1092.
s, s B, PRI, A5 BRI X e B A i B
W T A V5 YRR S IT R ML AT 0], BRBERLF, 2019, 40(12):
416 — 426.

Xiao R, Zhang H, Wang Z, et al. Foliar litters: Sources of
contaminants in phytoremediation sites by returning potentially
toxic metals (PTMs) back to soils[J]. Chemosphere, 2019, 222(5):
9-14.

Wang S F, Ling X H, Wu X, et al. Release of tetrabromobisphenol
A (TBBPA)-derived non-extractable residues in oxic soil and the
effects of the TBBPA-degrading bacterium Ochrobactrum sp.
strain T[J]. Journal of Hazardous Materials, 2019, 378: 120666.
Yang J, Sun P, Zhang X, et al. Source apportionment of PAHs in
roadside agricultural soils of a megacity using positive matrix
factorization receptor model and compound-specific carbon
isotope analysis[J]. Journal of Hazardous Materials, 2020, 403:
123592.

Salmanzadeh M, Hartland A, Stirling C H, et al. Isotope tracing of
long-term cadmium fluxes in an agricultural soil[J]. Environmental
Science & Technology, 2017, 51(3): 7369 — 7377.

European Chemicals Agency. ECHA-16-G-03-EN Guidance on
information requirements and chemical safety assessment, chapter
R. 16: Environmental exposure assessment[S]. Helsinki: ECHA,
2016.

Mackay D. Multimedia Environmental Models: The Fugacity
Approach[M]. CRC Press, 2001.

Bates M L, Bigot M, Cropp R A, et al. On the formulation of
environmental fugacity models and their numerical solutions[J].
Environmental Toxicology & Chemistry, 2016, 35(9): 2182 —
2191.


http://epw.senate.gov/cercla
http://epw.senate.gov/cercla
https://www.epa.gov/brownfields/brownfield overview-and-definition
https://www.epa.gov/brownfields/brownfield overview-and-definition
http://www.zhb. gov.cn/gkml/hbb/qt/201404/t20140417_270670.htm
http://www.zhb. gov.cn/gkml/hbb/qt/201404/t20140417_270670.htm
https://doi.org/10.1016/j.jhazmat.2019.05.059
http://epw.senate.gov/cercla
http://epw.senate.gov/cercla
https://www.epa.gov/brownfields/brownfield overview-and-definition
https://www.epa.gov/brownfields/brownfield overview-and-definition
http://www.zhb. gov.cn/gkml/hbb/qt/201404/t20140417_270670.htm
http://www.zhb. gov.cn/gkml/hbb/qt/201404/t20140417_270670.htm
https://doi.org/10.1016/j.jhazmat.2019.05.059

2HE

G EIRIT F AR MR b Fels B4 AT it

V3 499

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Hughes L, Mackay D, Powell D E, et al. An updated state of the
science EQC model for evaluating chemical fate in the
environment: Application to D5 (decamethylcyclopen-tasiloxane)[J]
Chemosphere, 2012, 87(2): 118 — 124.
Johannessen C, Parnis M J. Environmental modelling of
hexamethoxymethylmelamine, its transformation products, and
precursor compounds: An emerging family of contaminants from
tire wear[J]. Chemosphere, 2020, 280: 130914.
Schoorl M, Hollander A, van de Meent D. SimpleBox 4.0: A
multimedia mass balance model for evaluating the fate of chemical
substances[R]. Bilthoven: Rijksinstituut voor Volksgezondheid en
Milieu (RIVM), 2016.
Han Z, Qu G R, Huang L X. Quantitative simulation of
groundwater by mathematical model in Muzhu river aquifer using
GMS[J]. IOP Conference Series:Earth and Environmental Science,
2020, 510(4): 1 —7.
Simiinek J, Genuchten M T V, Gribb M M, et al. Parameter
estimation of unsaturated soil hydraulic properties from transient
flow processes[J]. Soil & Tillage Research, 1998, 47(1): 27 — 36.
BORT, BIEGE, Bk %, 5. TS T KRS BUE BT 5T
JEREL)]. FRBEIRAPRLE, 2020, 46(3): 27 — 131.
A2, it e, AR, 45 BSOS X M AL T3 R R
YIS Y REE BGE RS RUALT]. FRBERLE, 2019, 40(12): 427 — 434,
25 B VTS, XARAE, 45, Hydrus-1D47E T K75 48 XU
PEH B REFT]. Hh ERREERLE, 2013, 33(4): 639 — 647.
Berns E, Sanford R A, Valocchi A J, et al. Contributions of biotic
and abiotic pathways to anaerobic trichloroethene transformation
in low permeability source zones[J]. Journal of Contaminant
Hydrology, 2019, 224: 103480.
Brusseau M L, Guo Z L. The integrated contaminant elution and
tracer test toolkit, ICET 3, for improved characterization of mass
transfer, attenuation, and mass removal[J]. Journal of Contaminant
Hydrology, 2018, 208: 17 — 26.
FIHK, T AR, SR, 4. 5 S 4 e A AU AR T 5Y
BERE[T]. W FHAE 252441, 2020, 31(11): 3946 — 3958.
Suter G W. Ecological risk assessment in the United States
Environmental Protection Agency: A historical overview[J].
Integrated Environmental Assessment and Management, 2008,
4(3): 285 —289.
USEPA (U. S. Environmental Protection Agency). Ecological risk
assessment framework for superfund: Processing for designing and
conducting ecological risk assessments (EPA540-R-97-006) [R].
Washington, DC: U. S. Environmental Protection Agency,
Environmental Response Team, 1997.
Smith R, Pollard S J T, Weeks J M, et al. Assessing significant
harm to terrestrial ecosystems from contaminated land[J]. Soil Use
and Management, 2005, 21(2): 527 — 540.
NEPC (National Environment Protection Council). National
environment protection (Assessment of site contamination)
measure1999:  ScheduleB5a,

guideline on ecological risk

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

assessment(F2013L00768) [S]. Australia: National Environment
Protection Council, 2013.

CCME (Canadian Council of Ministers of the Environment).
Ecological risk assessment guidance document[S].

Canada:

Winnipeg,
Manitoba, Canadian Council of Ministers of the
Environment, 2020.

Dagnino A, Sforzini S, Dondero F, et al. A weight of evidence
approach for the integration of environmental “triad” data to
assess ecological risk and biological vulnerability[J]. Integrated
Environmental Assessment and Management, 2008, 4: 314 — 326.
Suter G, Cormier S, Barron M. A weight of evidence framework
for environmental assessments: Inferring quantities[J]. Integrated
Environmental Assessment and Management, 2017, 13(6): 1045 —
1051.

USEPA (U. S. Environmental Protection Agency). Weight of
evidence in ecological assessment (EPA/100/R-16/001) [R].
Washington DC: U. S. Environmental Protection Agency, Risk
Assessment Forum, 2016.

van de Meent D, Quik J T, Traas T. Identification and preliminary
analysis of update needs for EUSES[R].
Institute of Public Health and the Environment (RIVM), 2014.

Ti B W, Liu J G, Chen C K. Global distribution potential and

Bilthoven: National

regional environmental risk of F-53B[J]. Science of the Total
Environment, 2018, 640-641: 1365 — 1371.
McKone T E, Enoch K G. CalTOX (registered trademark), A
multimedia total exposure model spread sheet user's guide.
Version 4.0(Beta)[M]. 2002: 1-10.
Yuan J, Chen Z. An extended environmental multimedia modeling
system (EEMMS) for landfill case studies[J]. Environmental
Forensics, 2009, 10(4): 336 — 346.
Yuan J, Chen Z, S M, et al. Application of an environmental
multimedia modeling system for health risk assessment: Key
influencing factors and uncertainties research[J]. Integrated
Environmental Assessment and Management, 2021, 17(4): 877 —
886.
Yuan J, Elektorowicz M. Extended environmental multimedia
modeling system assessing the risk carried by pollutants in
interacted air-unsaturated-groundwater zones[J]. Journal of
Hazardous Materials, 2020, 381: 120852.
HIRE, WEF, B 3T IR R A2 R i
B P ITTEE R T]. AR ASFERR 4, 2018, 13(6): 13 - 29.
Lapointe M C, Martel R, Diaz E. A conceptual model of fate and
transport processes for RDX deposited to surface soils of north
American active demolition sites[J]. Journal of Environmental
Quality, 2017, 46(6): 1444 — 1454.
MEZUE, W=, k3Rok, 4. RBCARICLEAM A AE I 6 42 & 15
P 37 o BRI XURS: B v 58 0 LB (0], BRI R 2 F 5T, 2000,
22(2): 241 — 247.
American Society for Testing and Materials. Standard guide for

risk-based corrective action applied at petroleum release site


https://doi.org/10.1016/j.chemosphere.2011.11.072
https://doi.org/10.3969/j.issn.1000-6923.2013.04.009
https://doi.org/10.1016/j.jconhyd.2019.04.003
https://doi.org/10.1016/j.jconhyd.2019.04.003
https://doi.org/10.1016/j.jconhyd.2017.11.005
https://doi.org/10.1016/j.jconhyd.2017.11.005
https://doi.org/10.1897/IEAM_2007-062.1
https://doi.org/10.1897/IEAM_2007-067.1
https://doi.org/10.1897/IEAM_2007-067.1
https://doi.org/10.1002/ieam.1953
https://doi.org/10.1002/ieam.1953
https://doi.org/10.1016/j.scitotenv.2018.05.313
https://doi.org/10.1016/j.scitotenv.2018.05.313
https://doi.org/10.1080/15275920903347396
https://doi.org/10.1080/15275920903347396
https://doi.org/10.1002/ieam.4387
https://doi.org/10.1002/ieam.4387
https://doi.org/10.1016/j.jhazmat.2019.120852
https://doi.org/10.1016/j.jhazmat.2019.120852
https://doi.org/10.2134/jeq2017.02.0069
https://doi.org/10.2134/jeq2017.02.0069
https://doi.org/10.1016/j.chemosphere.2011.11.072
https://doi.org/10.3969/j.issn.1000-6923.2013.04.009
https://doi.org/10.1016/j.jconhyd.2019.04.003
https://doi.org/10.1016/j.jconhyd.2019.04.003
https://doi.org/10.1016/j.jconhyd.2017.11.005
https://doi.org/10.1016/j.jconhyd.2017.11.005
https://doi.org/10.1897/IEAM_2007-062.1
https://doi.org/10.1897/IEAM_2007-067.1
https://doi.org/10.1897/IEAM_2007-067.1
https://doi.org/10.1002/ieam.1953
https://doi.org/10.1002/ieam.1953
https://doi.org/10.1016/j.scitotenv.2018.05.313
https://doi.org/10.1016/j.scitotenv.2018.05.313
https://doi.org/10.1080/15275920903347396
https://doi.org/10.1080/15275920903347396
https://doi.org/10.1002/ieam.4387
https://doi.org/10.1002/ieam.4387
https://doi.org/10.1016/j.jhazmat.2019.120852
https://doi.org/10.1016/j.jhazmat.2019.120852
https://doi.org/10.2134/jeq2017.02.0069
https://doi.org/10.2134/jeq2017.02.0069

500 £ % @ R % 53 %
(ASTM  E-1739-95) [S]. West Conshohocken: ASTM Technology, 2012, 46(12): 6438 — 6447.
International, 1996. [64] # i, N, KK, & hFEASHEYERBE B TR
[49] WREW. 15 Y3z i fe iR 15 #1558 U PG B R (HER A)[T). b R UGG g H IR, )R T, 2020, 47(20): 82 - 85.
SFBEBET, 2014, 29(3): 344 + 335 + 399. [65] T&M, ¥ M, oKk 4, 5 flieys bl e 2 11
[50] Bi/NZE. 55 bie S PRI XU T il AR (HER A7 L3 T5 e SPEREE M AR S KU [I]. BRBEALE, 2021, 40(11): 1 -8
WA P N ST [I]. 968, 2020, 39(5): 129 — 131. [66] Monfort O, Usman M, Soutrel I, et al. Ferrate (VI) based chemical
[51] ¥ A5, iidedk, o B, 55 Tolbis B E A RS Ye sy 2 1 oxidation for the remediation of aged PCB contaminated soil:
BRI ISR [0]. 15, 2016, 48(2): 322 — 330. comparison with conventional oxidants and study of limiting
[52] PR, = 25, #iikES, % HERARIRBCARE IR + e vE(E factors[J]. Chemical Engineering Journal, 2019, 355: 109 — 117.
HES A N EEEE[D]. M 2 BE2EdR, 2019, 33(3): 57 — 60. [67] Yang X, Liu L H, Tan W F, et al. Remediation of heavy metal
[531 3&7KkH, Reni. rf = 305 Y SIEE HORBT ke 5 )R], + contaminated soils by organic acid extraction and electrochemical
HE~#41)k, 2020, 57(5): 1137 — 1142, adsorption[J]. Environmental Pollution, 2020, 264: 114745.
[54]1 FEEE. Tokis gt 3G S BRI (L T HE R [68] Zhai X Q, Li Z W, Huang B, et al. Remediation of multiple heavy
2020, 46(11): 184 — 185. metal-contaminated soil through the combination of soil washing
[55] Abhisek M, Kumar D B, Meenakshi A, et al. Porous media and in situ immobilization[J]. Science of The Total Environment,
transport of iron nanoparticles for site remediation application: A 2018, 635: 92 — 99.
review of lab scale column study, transport modelling and field- [69] &= #&, S, H oM, % FEi B E LR RS R
scale application[J]. Journal of hazardous materials, 2020, 403: 1 — BH[I]. BHEEARSAR, 2021, 21(3): 253 — 259.
15. [70] Shanker A K. Chromium: Environmental pollution, health effects
[56] Wang L S, Huang L H, Xia H B, et al. Application of a multi- and mode of action[J]. Encyclopedia of Environmental Health,
electrode system with polyaniline auxiliary electrodes for 2019: 624 — 633.
electrokinetic remediation of chromium-contaminated soil[J]. [71] YangY, Higgins S A, Yan J, et al. Grape pomace compost harbors
Separation & Purification Technology, 2019, 224: 106 — 112. organohalide-respiring Dehalogenimonas species with novel
[571 & B, & M, T, 55 ARkl X alis e R E R reductive dehalogenase genes[J]. The ISME Journal, 2017, 11(12):
WORBFSE[I]. A (0428, 2019, 11: 81 — 86. 2767 — 2780.
[581 XUZEds, sk =, PANER, &5, B F R IR X s Y 548 [72] Yang Y, Cépiro NL, Yan J, et al. Resilience and recovery of
B AR BERE 5HR, 2016, 39(8): 64 — 76. Dehalococcoides mecartyi following low pH exposure[J]. FEMS
[591 sKkJor, 3 3K, PhOLEH, 5. S [E)Rk 0 4 3 b 2 SR iy Microbiology Ecology, 2017, 93(12): 1 — 9.
VEMR[T]. FREERI2-0F 5T, 2014, 27(3): 287 — 294, [73] FRIEE, ERGE, T 8L EFBE Tl s Jedmin 38 5 iy
[60] Biache C, Mansuyhuauit L, Faure P, et al. Effects of thermal N AZEA[T]. EHEIR, 2016, 47(4): 1016 — 1022.
desorption the composition of two coking plant soil: Impact on [74] D/, BT, HE. EA IR TS £ HUE B HoR R ILH s it
solvent  extractable  organic  compounds and  metal JE[7]. FhEGEIRZEA R, 2019, 37(8): 88 — 90.
bioavailability[J]. Environmental Pollution, 2008, 156(3): 671 — [75] RIS, AR, SRIGHE, 55, B IR RV DX M A0 0 7T 35t B b e
677. HEEYRHERIE [J]. MR AT, 2021, 34(4): 976 — 986.
[61] W, LA, R, M. ZIRIFIRIETS Ye S b o7 FH I H [76] TEfdf, Fgug, B T, 45, WE R AN B 7E A W) 5 B2 il B 3 T X
M‘ﬁ&ﬁ&ﬂ@ﬁ‘éiﬁ%ﬁm HEETRE, 2021, 39(8): 173 — 187. L R P i 7 b TR B R BCR 0], FREE DR R,
[62] Yuan C, Hao S, Yang E T, et al. Distribution and bio-accessibility 2020, 14(5): 1336 — 1342.
of polycyclic aromatic hydrocarbons in industrially contaminated [77]1 W&, & 5%, BRE R, & S8 a . S ikm g /it ik
site soils as affected by thermal treatment[J]. Journal of Hazardous B AEAY — TE W R AR I R ARAE 5 I 5 e 498 T]. A TR AR,
Materials, 2021, 411: 125129. 2019, 39(1): 71 — 76.
[63] Stroo H F, Leeson A, Marqusee J A, et al. Chlorinated ethene [781 BE 77, AR#elg o e 25 AWrs + AR Tl 73

source remediation: Lessons learned[J]. Environmental Science &

R R RAAEE[T]. BEmEA], 2021, 46(5): 1477 — 1486.


https://doi.org/10.3969/j.issn.1003-6490.2020.11.092
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.3969/j.issn.1007-1865.2020.20.040
https://doi.org/10.1016/j.cej.2018.08.116
https://doi.org/10.1016/j.envpol.2020.114745
https://doi.org/10.1016/j.scitotenv.2018.04.119
https://doi.org/10.1038/ismej.2017.127
https://doi.org/10.3969/j.issn.1008-9500.2019.08.026
https://doi.org/10.12030/j.cjee.201911024
https://doi.org/10.3969/j.issn.1006-1878.2019.01.014
https://doi.org/10.3969/j.issn.1003-6490.2020.11.092
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.3969/j.issn.1007-1865.2020.20.040
https://doi.org/10.1016/j.cej.2018.08.116
https://doi.org/10.1016/j.envpol.2020.114745
https://doi.org/10.1016/j.scitotenv.2018.04.119
https://doi.org/10.1038/ismej.2017.127
https://doi.org/10.3969/j.issn.1008-9500.2019.08.026
https://doi.org/10.12030/j.cjee.201911024
https://doi.org/10.3969/j.issn.1006-1878.2019.01.014
https://doi.org/10.3969/j.issn.1003-6490.2020.11.092
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.3969/j.issn.1007-1865.2020.20.040
https://doi.org/10.1016/j.cej.2018.08.116
https://doi.org/10.1016/j.envpol.2020.114745
https://doi.org/10.1016/j.scitotenv.2018.04.119
https://doi.org/10.1038/ismej.2017.127
https://doi.org/10.3969/j.issn.1008-9500.2019.08.026
https://doi.org/10.12030/j.cjee.201911024
https://doi.org/10.3969/j.issn.1006-1878.2019.01.014
https://doi.org/10.3969/j.issn.1003-6490.2020.11.092
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.1016/j.jhazmat.2021.125129
https://doi.org/10.3969/j.issn.1007-1865.2020.20.040
https://doi.org/10.1016/j.cej.2018.08.116
https://doi.org/10.1016/j.envpol.2020.114745
https://doi.org/10.1016/j.scitotenv.2018.04.119
https://doi.org/10.1038/ismej.2017.127
https://doi.org/10.3969/j.issn.1008-9500.2019.08.026
https://doi.org/10.12030/j.cjee.201911024
https://doi.org/10.3969/j.issn.1006-1878.2019.01.014

2 # EREE: DT AN Rt E A L s e Rt 501

Research Progress on Fate, Risk Assessment and
Remediation of Site Soil Pollutants

JIN Rui-he, LIU Min", HE Er-kai, LI Ye, HUANG Ye, YANG Jing, LIU Xin-ran

(Key Laboratory of Geographic Information Science of the Ministry of Education, School of Geographical Sciences, East China Normal
University, Shanghai 200241, China)

Abstract: With the rapid development of urbanization and the adjustment of industrial structure, the environmental
pollution situation of site soil is becoming increasingly serious. The source identification, reason analysis and
prevention management of the pollutants in the site soil have become the focus of the research on the remediation of
the soil pollution. Based on the literature at home and abroad, this paper summarized the research status and progress
on the migration and transformation mechanism, risk assessment, treatment and remediation of the site soil pollutants.
It was found that the comprehensive research on environmental behavior, such as the source of pollutants, the “source-
sink” relationship of transport and the migration, the transformation mechanism between different media / interfaces,
needs to be further deepened. The framework and methods of risk assessment were still incomplete and uncertain, the
green and sustainable joint remediation techniques had become the core of soil remediation. It is necessary to
strengthen the systematic research on the environmental process and mechanism of “multi-source, multi-way, multi-
medium, multi-interface and multi-scale” , the ecological risk assessment of “emission source, transport route,
migration and transformation and dynamic accumulation”, and to develop green and sustainable functional restoration
materials and technologies in the future, which will provide theoretical and scientific bases for the prevention, control
management and remediation for soil site pollution in China.

Key words: Site soil; Migration and transformation; Risk assessment; Treatment and remediation
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