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Environmental Effects and Remediation Technologies of Heavy Metal-Organic Pollutant
Co-contaminated Soil: A Review
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Abstract: Heavy metal and organic pollutant co-contamination has become a primary form of soil pollution in China. The

Institute of Soil Science, Chinese Academy of Sciences, Nanjing

environmental harm and remediation difficulty of heavy metal-organic pollutant co-contaminated soil is much larger than that of
single contaminated soil. Therefore, the remediation of heavy metal-organic pollutant co-contaminated soil in China is an urgent
problem that needs to be solved in environmental protection field. For this reason, this paper firstly introduced the current
situation of heavy metals and organic pollutants co-contamination in soil, and secondly analyzed the interaction process and
correspondingly environmental effects between heavy metals and organic pollutants in soil, and thirdly summarized the research
progresses of remediation technologies for heavy metal-organic pollutant co-contaminated soil from three sides including
physical-chemical remediation, bioremediation and joint remediation, and finally proposed the future research directions of
remediation of heavy metal-organic pollutant co-contaminated soil.

Key words: Heavy metal; Organic pollutant; Co-contamination; Soil remediation
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1 TEEERE-GNYESTLRERERIR

FHEAS G YRR B L O 4 R AR
(Cd). fifi(As). K(Hg). #7(Pb). #(Cr). #i(Cu). ¥
(Zn). HNDF, AT RYEE 2 A5 (PAHS)
A2 (757575 (HCHs) . % B (DDTs) %) $ii/E % .
Z AWK (PCBs) . ZIRIK K (PBDEs)S . £ 1 4
HTREERRANESESEIDE AT
PRG-I E4r 8 5 PAHs TG YR IR M B
R Z B —FE TS IR FEA TR AL

*1 ETRE-ANMESEEIEANK

Table 1  Current situation of heavy metal-organic pollutant co-contaminated soil

5 YL 58 T+ sk YA HE)E L5 Y ik
TLH 7 (mg/kg) Pk i (ng/kg)
FAE- LR PG E MR X cd 14.08 + 1.4 SPAHs 94 500 + 400 (5]
CREaCE S Hg 2.64+0.2
Pb 200.21 + 12.5
WM a2 Tl cd 1.8 ~249.2 SPAHs 1390+ 1390 (6]
B As 50.6 ~ 880.2
Cr 33.3~172.8
Pb 126.3 ~ 40 600
Cu 35.3 ~ 6367
PG48 A BT /N g As 4.1~235 YPAHs 108 ~ 3 821 (7]
15 HEX Cr 403 ~113.8
cd 0.057 ~0.715
Pb 18.4 ~53.4
LB RGES  WHLE R cd 182+0.8 KR 362 300 % 25 100 (8]
b s Pb 1252.7+87.6 T+ 47700 + 2 300
At 174 500 + 15 600
KETEZ 5 Cd REH ~19.4 HCHs 50 ~ 7 580 [9]
Pb 120 ~ 6 380 DDTs KR ~ 160
FLBHAEEE FEEMY I Cu 27.5~492.2 B &3 KK ~2845.2 [10]
A5G Zn 104.3 ~995.2 KN A KA ~849.5
Cr 92.6 ~ 224.63 B & 0.3 ~528.9
T 76 5 e 2 B i Cu 184.61 +29.68 IIEZN S 18.26 ~ 40.46 [11]
A H -4 Zn 364.71 + 24.08 THR 38.04 ~ 41.27
BHER 247.42 ~ 460.80
Tl SR A e TEE AT T B cd 0.06 ~10.4 PCBs 2.1~7023.4 [12]
AilE ey o VRIS Pb 23.83~987.8
o WA Cu 10.6 ~2 106.3
Zn 39.8 ~1486.3
3 T L R A R Pb 17.48 ~ 65.02 PBDEs 259.9 ~3 321 [13]
i Aol J 320 - 3 Cr 46.47 ~ 185.55
Zn 76.76 ~217.59
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225.45 mg/kg!'®, X LB H 4 JE AP R AR R
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i 77.82% ~ 96.45%!"3),
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Fn R R &R A A E A5 Y IR R
A, I 45 A DL R AR R A RN, BRI 3
H A BTG e R R R AR A ok oldn, Z&
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CA-EEE AT R PTAMAE Cd &, Bl ER
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Herpis e i AER , H Cu FIEE R KBRS 3
iLF] 80.5% 1 51.3%, A 6% HyO, IVEHIAHA
. [FRE, TEHERh N SDBS BEK Cr—IER &
1A Cr(VDRYZERZH 76.9% 5] 82.0%,
VRN TritonX-100 BEASHEA DI IERI 2 BRZH 12.7%
I 27.0%07,

32 EYEERAK

320 HYBEHEAR  HYBERE—FMRA B
FTL R B2 8K A% 32 1) 3B R R . R A
BEESE-AYE TG Y5, YR
FoEE, HAT, ENANE LB 100 ZFE 4R BEH
ZHaY, IR E KA FEARRMAEYA Cu BELR
MRS . M, As BRSPS . K
MR, Cd, Zn B BHMYARE TR BELU
A5 R, MR B R R EEEESE, M
AR ILG Y s s R, HaE H e
Wi/ AR SRS B 52 b ek S A ) 249 A5 e a5 B8
77— JE I i | A R L3 7 5 1) B AR R )
AT R AIEEE R, MBER | SEF . £k
B AR FLAEREDYER 2), KR TESE
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*2 ETR-AVMESSERIBRNEVEENR

Table 2 Phytoremediation of heavy metal-organic pollutant co-contaminated soil

5 Y +HOR IS 15 Qe Rh I K g (L3RR ES BRI ES SCHRA IR

Mg Cd*: 8.46 mg/kg KEaxR Cd*: >56% [59]
Cu®*: 468 mg/kg Cu™": >50%
PCBs: 323 ug/kg PCBs: 25.2%

M T TS E X AR Cd*": 66.8 mg/kg A Cd*': 36.1% [60]
Zn*": 460 mg/kg Zn*: 12.7%
PAHs: 55.16 mg/kg PAHs: 96.4%

ST & Y XK T B FR Zn: 139.81 mg/kg (2B PN Zn: 13.2% [61]
B I 7K T TR 11 8 S A Bk Cd: 0.56 mg/kg cd: 17.8%
Pb: 52.45 mg/kg Pb: 12.2%
TTC: 2.57 ug/kg TTC: 70.5%
OTC: 3.08 pg/kg OTC: 57.4%
DOC: 2.33 ug/kg DOC: 76.0%
SMZ: 1.54 ug/kg SMZ: 62.3%
SMM: 3.88 ug/kg SMM: 54.2%
SMD: 2.00 ug/kg SMD: 48.6%
OFC: 10.92 pg/kg OFC: 35.8%
EFC: 5.42 pg/kg EFC: 46.6%

PReSIEUNGESEEN Cd*": 100 mg/kg flew Cd*": >39% [62]
PCBs: 6.72 mg/kg PCBs: 42.7%

Al R T X A F - Cd*": 6.04 mg/kg pivE Cd*': 14.13% [63]
EE: 50.08 mg/kg EE: 76.89%

o T R B AR /N X Cd*": 0.42 mg/kg & 22 W) Cd*': >50% [64]
2. 0.35 mg/kg . 88.6%

H: TTC AR ZE; OTC HEEE; DOC HIMIIEER; SMZ i s, SMM Ay fiff il (] H AU E 3 SMD Ay fis e Xof FF 420 g

OFC MEMIPE; EFC HEHE,
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