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Abstract: It is of great significance to describe pollution characteristics and selection of remediation technology of industrial contaminated
site in the Yangtze River Economic Belt for soil pollution prevention and control and safe utilization of redevelopment. In this study, 621
cases of contaminated sites in the Yangtze River Economic Belt were obtained to comprehensively analyze the pollution characteristics
and selection of remediation technology using correlation analysis and other methods. The analysis results showed that arsenic, nickel,
mercury, lead, chromium, zinc, cadmium, benzene, 1,2-dichloroethane, chloroform, benzo[a]pyrene and petroleum hydrocarbons were the

target pollutants in the Yangtze River Economic Belt, and also the main factors causing serious metal-organics combined pollution in the
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lower reaches of the Yangtze River (48%). The widespread presence of arsenic, lead, cadmium and chromium was the main cause of
heavy metal pollution in the upper and middle reaches of the Yangtze River. Chemical manufacture involved the largest types of
pollutants, accounting for 85% of all pollutants in the Yangtze River Economic Belt. The sites with pollution depth greater than 10 m were
mostly concentrated in the lower reaches of the Yangtze River, which may be affected by the soil layer structure, the nature of the
pollutants themselves, and the production duration. Ex-situ remediation was the more preferred remediation technology in the Yangtze
River Economic Belt. The type of site contamination, land use planning, remediation effect and duration maybe the dominant factors. This
study shows that the pollution characteristics of industrial sites in the Yangtze River Economic Belt have regional characteristics. Ex-situ
remediation technologies based on solidification/stabilization, cement kiln co-disposal and ex-sifu chemical oxidation are widely used. At
the same time, it is necessary to guide the development of soil pollution prevention in the direction of green and low-carbon development
in the future.

Keywords: Yangtze River Economic Belt; contaminated site; soil contamination characteristics; industry category; remediation technology
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Fig.1 Spatial distribution of remediation cases in the Yangtze River Economic Belt
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Fig.2 Types of soil contamination in industrial areas of the Yangtze River Economic Belt
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Fig.4 Types of soil contamination and pollutants in main industries in industrial zone of Yangtze River Economic Belt



%3

MR RV TR Tl X 75 Y3 MR A B A8 52 BOR e 230 #r

601

I3 5H 90.8% . 78.9% . 58.8% FI 53.8%; Bt ihik . &
FA I | AE 4 i R AT R RN R
ARNGYL, (A RIN 85.0% . 77.8%. 63.6% Fl 52.9%:;
AN TR 25 AT b 2 ZE R A HLES e,
He 50 h 62.5% Fil 44.4%.

W 4) Fras, TR 621 475 e iz 3L &
136 Fiy5 4, A e 13 DAFEAT LR 4k, 52
AWFFT A R 3, bt Tl TS Ye st 175 Yy
FhZ, A 116 Fp. X EEEF AL TARALE K £
Pz il s, = A2 | T 282 15 WHEK
e, A DR R YREAE R EEIERY, (SH
53518 25.0% F1 28.4%. W 18l 5 AT AN, A3 5 R A4

Ja W AT s R A LA () 4w o, A
@R R 2 R By, RIS O, TR ) A )
PP LABR RIS O 2, X SEAT VA7 769 3 JsORL A ]
TR AR AR ML OR [ AL e B AN 2 T A ]
AL T R IR AN AT AR A AR e
PR Y AR RS, FEE 8 SR ME IR
Flg gty BRAHE ATl AU IS R P2
d s TEOR B EASCTERR, R &R 2
IR AE AT AP AE B 8 75 e, n] eSS
TSP E C) SR MG A S
AT, Rl () 42 )8 B0 AF A T RE S ETUAR Y X
A TR A B,

PR
k%

40

H i

12-Z & 2t
FI[ali
HIf[a] &

HIF[bIE
ZRIf[a,h]E
BiFR[1,2,3-cd]EE

y

#*
Az
iy

AT ]

ATl
AR
PRAIR I
S b
B 2l
HL 3G
T

BeBhlE

5
R

LY
L Ml

G )

T BRI Tl A 1 BRSO T 5 (A0TSRt T2 1],
B 5 AETLFRGMEZTEYSIT S0

Fig.5 Statistics of characteristic pollutants of contaminated sites in different industries

15 Y A8 5 HOREPRIF

JEIES e 37 M AE 52 BRI FH A B0 an &l 6(a) BT 7,
KAT LB Tl XI5 e s 5 Hi R Z ik B 00
5, %A G 45 1Y — B A 621 &
o, S 0r AR E AL (22.2%) . 7K e & P IR Ak
B (18.0%). Tk F 8 b (14.7%) W R KL L 55
Tl X5 37 b g 5 ) BB S HOR, BELIR XU

2.3

B (8.0%) . SOHVIRT (7.9%) . DAk AL (4.6%).
JEA AR /RR 2 AL (3.8%) . SENIAL A IRYE (3.5%) 2
FERN B E AR HELZ TR, FEALHBH (1.5%).
MAYER (0.6%) FIFEYIE R HAR (0.3%) fEKILE
Bk Toll X 75 Y g i i i FH o AR

WE 6(b) Fran, KT TH Tl X5 4 1 i
F B R BARERAE 2018 4F )5 & AR B R ARk, JEAT



602 wowm OB %= R $37%
SALFRRSEL R 5% JEAIRBERE - 2010201848 2019—20224

25 SR IR
IKIEE R4 B 20 fa A E -
s BURALE
LA RS
10w B
EL I SR 54 5 B EpLEAL R
0 & AR
SR b SHALAEEMT |
JSEL R PR 5 4% |
JEAL SR A Shrfb AL |
K FILLE |
JRAL A B AL S/ et -

L Hii i 30 20 10 0 10 20 30

& /%
(a) EFAEEHARF &5 (b) 201843} JE A& L EAR B o L7284k
Be6 KIZFHIUMRFRESHALASLRELE 2018 FRIEMAETWN

Fig.6 The proportion of main remediation technology application of Yangtze River Economic Belt and their changes in

proportion before and after 2018

2 AL A E AL AR e LB AR B T RCRIEAS Fi I RE
2018 4F 2 J& Ho Al F HL B 55 2018 4F Z mir 400 R R T
8.2% 1 9.4%; 17K e 25 Wplmlab & | BH B RS 4 . 5
L FAJIE B | 2 Ik ok A AR S AR ) B A9 43 3
T 9.1%. 12%. 3.6%. 2.0% Fl 1.6%. 44K, (+
) (3 ) S — RIS FRBOR B H AR 0 1 1
&, #Esh TI5 PG iR Bl f2. [RIRT, 39805 YLl
A AH I () SR A0 A AT, (e Y5 YL b ih
B A EH AR ARWAHT, R TIBEEHE AR
Al BT L T N R, R EE R TS Y
AR 2016 AR HE ™ B, 7F 2018 4F A ) T T,
F i A5 VE L BOR R AR AR ETE 15 Y S M8 52 iR 21
R T E AR H.

HIFEAE R AR, A8 i il s
Ko G +HE TG 42 BGs i, bR T AR AH XT3 = LA AD,
URES Al MR ST I ¥ | Sy PN P iR
W R AEEEARERAR, FAMEE AR TS
R AR R B R BT SR A PR & B, 2018 4F:
Z e, Kirgpem T XI5 Jeiz i BB 2 HA b 5
B A B 5 FLIE N T 4.5% ., DR AE & k8 L
FEREAR T 5.5%, 3X 7] fig 5 3% [E175 YL 37 bbb 5 R 1)
TR G L B AR YA 5T,
24 BEEAREES

ANTR1YE Y2 A0 K AL 075 e s i, H5 48
1) 5% FR IB AR I TR TR), Kok A A R B A 25 A5 X6
WARKR 2SS, RT3 Tk XI55
HiAE 5Z BORBERR M 1 R 3R, AR SO0 4% 287005 YL
F4S 2 F R K75 e 3 (18 B B R B Ah S b 47
TorMr, EEEAREM S AR 1AL 2 k.

RYEFE 1, KiT&yrar b, o Nl epL s e i
il FATOR I 22 () B R 359 kg S i Ak e e e B AR (o
b 518 30.77% . 40.40% 1 37.84%); A HLELTS k37
i foff FAAL R dit 2 18 B AR 2 Ak 2 A RK e 25 Db [ Ak
BHA; ARSI, 2 kB K Ie E
A E AR (5 H 34.27%), HROR UiF £ v B S AR/
T AR S A B AR . 5 il X 75 G B iR 4
ARFHZE (14 Ffy A EE, o T it b DX BT 6 98 175 YL B 3R
AR INZ 0l (b TN 20 Fi). Xf &2 A s G
Vi85 BR BB A AT AR DA 237, n1El 7 s,
FHIFIE Yo ST (1 3 1l 6 FH 2 AR 25 A 20, SRS e
i b 75 e RS S R A B A B . A
A Xk E, KT 50 b X 3 i 2 HoR
R FH e 22 1) 02 57 [ Ak /AR A AR, T it b X 7
ML ZEE AL AR, X 5 L TCALALE e i | T
A HLELE YL 58 H (9 REAEAH D .

5 ) A B RURS: A /INFE B R R B b e T
Yl ) R s AR, AR 28 2 R 45 3, KV Tkl
R LRI — 25 e s, FliF 2K iR
P EALEHAR (5l 31.82%), HilF £ RS
Ak /Aa B L EAR (5 Heh 31.73%), F i 2 k8 507
fe2 AL (A7 ol 21.95%) FK 6 78 P Tl &b 8 35 R
(H7 LR 17.38%), 3% W] fiE 5 4% b X 37 1l 3= 2 0 75 e 2
RUAH . X 25 2 F MR R 1) 75 e g 8 2 H R e R 45
P BEAT ARS8, A 8 B, b b, R X
B — 2R 2 b, B R BEBRZ5 A 1) 5% X S —
FEHHBARAL, W] RESZ TS Yl e B HARE . B2 T 4
LGP R SE M. T2 R H R 28 FH e KU T
it R % R B R iR AR RN ]SS HE



534 MR RV TR Tl X 75 Y3 MR A B A8 52 BOR e 230 #r 603

F1 BEBFGMEREERARNA S

Table 1 The proportion of main remediation technology application in each type of soil contaminated site

FIABEHARLH & /%
KITLA s ges Ui NIRRT

S EARE KIREDRAL S Ak el BRSSP R AR E A

TeHLEY 5 Y 30.77 12.31 0 12.31 3.08 0 9.23
L AR5 Y 0 30.00 30.00 3.33 16.67 3.33 0
BTG 15.38 34.27 6.99 2.10 8.39 2.80 2.10
TeHLIY5 Yy 40.40 5.56 0 6.06 0 0 7.07
i EER RN 323 19.35 32.26 9.68 9.68 323 0
BTG 20.00 12.31 15.38 6.15 12.31 6.15 1.54
TeHLIY5 Yy 37.84 22.97 1.35 13.51 0 0 5.41
T AR5 Y 1.16 12.79 26.74 12.21 10.47 20.35 1.16
SHEGY 18.47 15.92 21.66 5.10 11.46 6.37 1.91

T R OURR FHE S BRI 5 L, MR S e M.

T2 BRAMMRKNEREEFARAMALLL

Table 2 The proportion of main remediation technology application in each type of land use

P — FRAMBEE AR & /%
SO EfARE R KRR E  ROafkEE Al BRRRSETE SRV BRii ke R A AR e Ak
— it 13.64 31.82 13.64 1.14 455 3.41 227
i T 20.99 16.05 3.70 13.58 6.17 247 8.64
— 2+ T2 16.90 33.80 5.63 1.41 14.08 1.41 0
— i 31.73 16.35 11.54 1.92 6.73 2.88 2.88
T e~ 55 31.16 5.03 2.51 10.55 2.51 0 5.53
— e+ T2 I 27.78 278 11.11 5.56 0 8.33 8.33
— it 16.46 17.38 21.95 5.79 7.62 12.20 3.05
T ZRMIH 14.11 12.88 14.72 15.95 10.43 9.20 1.23
— A+ 14.10 20.51 19.23 6.41 11.54 5.13 1.28
e R URR B E BRI & L, I T R i KA
< S~ S~ ST~ S~ S~ S~ S~ 3 = Y =
2 & 2 2 & 2 2 & = 1 B B i1 B E
g ® R £ ¥ R & ® R ;5& 2 = %{ 2 = %J@K
T E L2 EEEOE T mrsm A N N N L
v X |08 g X 055 off x X N, 1o
: s o off o X X & X F
L:ﬁﬁﬂiﬁl’éﬁ ’ 056 X " ™ =& Jos
0.56 ||
rirgani 045 0k o0 o8 X & |04 e 7 o o & X ff 0.6
= )J t - + .
AR X S ’ ¢ (@@ 1% ﬁ;,ﬁﬂ ’ X X .or. I’ 054 ’ 04
| 0 = 0.2
- il il 4
irnasn @ X B o ||, rd 4 ’ ' 4 4 .
S B R e §_0_{§8'  F 40'EY il 2 ’ X XX,
TFWFRAIIG S X a'éi-f' {06 EP/B; X+ 052 045 X | 1-04
AL B _ {-0.6
g o x| gff M
" X FR P>0.05. T , —0.8
-1
B 7 |ARITLIGHEE R RNIERERHEXED H: X R P>0.05.
Fig.7 Correlation analysis of remediation technology B8 3 MRS s e S R R R A
application for various types of contaminated sites AT
FE22 57, 3l H — 2 PR TT B HE 1 DRSS 45 il (B BRI, Fig.8 Correlation analysis of remediation technology

BRE AT B HARME. X T—J8m 2K H application for various types of land use type
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