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Distribution characteristics, sources analysis and potential ecological
risk assessment of heavy metals in soils surrounding typical hazardous
waste disposal and utilization plants

HUANG Botao ™
(Shanghai Academy of Environmental Sciences, Shanghai, 200233, China)

Abstract In order to explore the distribution, sources and potential ecological risk in the surface
soils surrounding the hazardous waste disposal and utilization plants, four typical hazardous waste
disposal and utilization plants in Shanghai were selected in this study, and the contents of seven
heavy metals (Pb., Hg. Cd. Ni. Sb. Cu. As) in the surface soils were determined. Geo-
accumulation index, Nemerow comprehensive pollution index and potential ecological risk index
were used to assess the pollution characteristics. Multivariate statistical analysis was used to
investigate the pollution sources in the study area. The results showed that Cd was the primary
pollutant, followed by Cu and Pb. The heavy metals in the soil surrounding the four types of
hazardous waste disposal and utilization plants were at the level of slight pollution as a whole.

However, 11% and 10% of the points around landfill incineration complex treatment plant and
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hazardous waste recycling plant reached the level of heavy pollution, respectively. The mean value of
the potential ecological risk index of the seven heavy metals was 118.48, among which Cd and Hg
contributed more. The potential ecological risk assessment showed that the risk of soils surrounding
the hazardous waste recycling plant was the highest, followed by landfill incineration complex
treatment plant, deserving much attention.

Keywords Hazardous waste disposal, heavy metal, pollution characteristic, accumulation,

potential ecological risk.
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TER Y EE TP AR A, SQE fE PR AL B 5 M R S5 BAR 1l 2 T AR, Bl f B 8 0y Ak M B R
AN T I , 6 6 P 0 Ak R P A o 5 R ) 98 A B3 75 4 ) BT MR e 32 B NPT B9 3 S, TR
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1 M5 )7 (Materials and methods)

1.1 RS DX AR T B R A A a5

AT A X, M AT SH R B I T e KU X, R TR, R Ol K A
SR/ 1 1Y e w5 N I o R 1 S R R N a7 0 N B = e S Rl 1 B 4
FEZREMAT T2 3T & R 11 ()RR AT 3B G 1 7 A K B R, At ol T — S 11 - HE PR BE A (]
FO. AR SCHEE W 6 S8 ML A5 B Ak B Al JE A R AT IX 38 (55 1), 6 ZRAL 35 B b R, R IR L fE
JE . Ul [ PR A e Ab B, R TH B F- e R (F RS A 55 120, Horp sl by OB Ak 1 Z(TM) | JEHE 36
PORA IR T 240 1 R(HH) | PR BEBb 3 T2 2 K (FS) | &% T EA FH A 2 % (HS) . AR5
A - BEEREE WO AR B ) (HI/T 166—2004) 7E 6 Z AN JE 64745 R FE, IeAi 15 70 4 54, 55
FEASAW R e U s b AR R S L G T b A 7 3 Sl A X ek BT 0 R I A5 AV (6 ).
BEAN SRR SRR IE (020 em) HIRHE BT PVC 48, BEANFE A 3551 FIMEAE A s kR 4 5 4528/
BETR AT K.

1 W RIFEAE

Table 1 The general situation of disposal plants

IFFE X sk WETZ Ak B A SRR PR T %
Study area Disposal method Types of hazardous waste Annual disposal capacity Number of sampling points
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ik 1
W5 DX WETZ Aib g AR PR T JER
Study area Disposal method Types of hazardous waste Annual disposal capacity Number of sampling points
HS [ A FEIBEW. BT Iou 2.6(HS1), 1(HS2) 20
FS Bebe FEBE . Tk 3.4(FS1), 3.58(FS2) 23
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BEA R AR I SC0 5, ZSBRAEYI IR S MR, =R A AR, A 100 H . Hg. Sb Ml As 1)
D 7E 2 PR AU R, L B0 B B0 0 I 1B 0 /iR 724 61k ) (HJ 680—2013), Cu., Ni [
W Z BB 80, B 8. B B8 09D KO TR MR I 43 Y6 6 VL ) (HT 491—2019), Pb,
Cd IE Z MR R A WmrIE A S0 iR I G EETE ) (GB/T 17141—1997) . BRI HE i
DE 3 IR, SEATREAS (8] A AH X AR i 25 <5%, 7] s SR FH [ 0y 2 Al 25 R i A AE ot 28 i ) o 4
PRI RIEAT i s i, ISR AE 90%—110% i Rl
1.3 3 4R REVREREE 8 PN T ik
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RI= > E! (6)

A, RUNH 6w 28 A WA US4 8 ED T G 1 0 B A BT A A A UL 45 55G € T4
J& i e IERRET P AU B (mg kg ™) s CONTE & JE i B3SRBSOt Bk AL 775 = (mg kg ™), AHFFE
Ve FIRAETE SLE T, 0 SR o g IO A28 P i 7 28 0. T 7 A 25 KU AN 0 b e UL 6 2.
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Table 2 Classification criterion and potential ecological risk index of heavy metals

"

Pollutgi%):ulevels E RI

TRt ARG E, <40 RI<150

v B A A XU 40<E, <80 150<RI<300
A A 80<E, <160 300<RI<600

SRENAE A 160<E, <320 RI>600

Wi A 25 A E,>320

1.4 BEgit
U4 K F Microsoft Excel 2016 38 4% 5 v 1 4 @ 5 1= JE A7 5 iR P G 1120 B Al I, £ Origin
2018 PEATEI LY. SR FH SPSS 26 8 A4 X B #E4T Pearson AH &M 43 #r A1 3 R 4340 7

2 75 518 (Results and discussion )

21 HIEFEEE SRR

SALfE R AL B A Al 10 3R % £ 48 Cu, Pb, Cd. Ni, As, Sb &5 100%, HP-1 8
AR 30,63, 2592, 0.13, 39.30, 5.89, 0.64 . 0.08 mg-kg (3 3). F4A:J&E Ni Al Sb i V- fE A {5
P/ LR FHEL Cu, P A1 Cd 3 FiEE G i 9P 35 (EL 24 X T35 S0, 20 R 15 SHEAY 1,100 1.099,
1.20 %, W] Cu. Pb Al Cd HAA7E R IR EE 9 A1, H. Cd iy BB TR, 7 Fh a4 )& b Sb % 1t 119 5k
KA B S EMAEUR =, 155 4.79 £, Hkh Cu, Cd Hl Hg. 28 5 R BUZ ML T 42 i 1953 1) 25 b e
42 )8 Sb Y78 5 R E(89%) F K, Hg(65%) Fl CA(51%) 172 5 Z2 Bt AR X 45 v, #4938 8 1 3 78
(>50%) 55441, W] Sb., Hg Al Cd 7EWFFE X IR )R 13 v i) 25 (8] 20 A Al AN 3525, T REAFAE i SN o
L NUPER SRS

R 3 SEPAL BRI R )R S SR S AR (n=70)

Table 3 Descriptive statistics for heavy metals in soil in the study area (n=70)

_ fe/IMH/ e K AR/ T-H)1H/ DALY, o A5 B Y% HR(H/
E%EE% /] {E,l Eij({ y :F‘ ”Eﬂ ':F"f\ {E,] )f/]?{’ﬁ;'ﬂﬁf/ (mgkg") S %iﬁ 0 H 1E,1
£l ‘ (mg'kg™) (mg'kg™) (mg-kg™) (mg-kg™) Standard deviation Coefficient of (mg-kg™)
ements Minimum Maximum Average Median variation Background
Cu 16.00 133.00 30.63 29.00 14.17 46 27.83
Pb 14.30 63.90 25.92 25.55 7.96 31 23.83
Cd 0.05 0.40 0.13 0.12 0.07 51 0.11
Ni 28.00 68.00 39.30 38.00 6.72 17 41.33
As 3.59 11.40 5.89 5.69 1.48 25 5.66
Sb 0.23 4.21 0.64 0.53 0.57 89 0.73
Hg 0.02 0.28 0.08 0.07 0.05 65 0.07

HS &1+ 3 Cu, Pb., Sb fil Hg & &A1 X & T T™M., HH A1 FS(IE 1), Hitk 4 Fh i 4 )8 28 3 R 5L
BIKF 50%, £ Cu, Pb, Sb Fl Hg 7£ HS J& 1 143 A5 A5, Aalb Az 73 gl vl R xed 1 J8 32138 43 o
£ 3EFRE AL T Cu, Pb, Sb, Hg i ZF. T™M J&i 3 Ni 1 As & A i, (AR 5 R AN (4
HR 15.5% F1 28.5%), ZRHH TM X L JE i1 s ma AN B &t . b4, HH Al il + 38 v Cd fil Hg. FS Jil il 3
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Sb A1 Hg 25 5 2 B0t K F 50%, 2 HH 1 FS Jii + 38 Hg, Cd 5 Sb 1] G832 B4l A= P2 2 m) . 25
b, T™ X R S A /N, HH., HS 1 FS 2B 77 0] REF H B o1 4 3358 B4y 1 4 s i 2.

70T sTM

2 HH
60 | a HS
aFsS
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40
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Fig.1 Concentration and variation coefficient of heavy metals in surface soil in the study areas
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H 1 2 AT, RS DR AR |, 7 e 4 e b SR AR B B /N T 0, B EAAS H 4 R T AR B
FEXHOR BTGP BR . (HJ2, 15 HH IR )Z 1 3erh Cd F1 Sb LI HS JH 13K )Z 13 Cd r 2R
FRBCF A >0, Ab T 42-rp 25 AL T™ JAL i H AP A2 s AL Cd(22.2%) A1 Sb(11.1%) 4k T - 45 2
B 3), 456 FAALE B, AA7E B SRS Al A T i ARRS , 55 DU EEA 52 ), AT RE TR A H e SR
.G T™ R A R Ni R As 0, JFASAETE BB AT RBIR T 0 S Tt HH A
1, Bk Cd 1 Sb 5, Pb. As Hil Hg tLA7 R/ i - 25 BURAL, 17 Cd A1 Sb 3594 55.6% B i S A7 7 2
I, JLHE Cd A 16.7% B ALk 2 A5 2B HS il i T 4 Jm B AR AR T I8 RBUKF, SR 7 Fh
BRI — & ] H LA T - AR R AR 3), 2= h 5 RBUKSF, JEHJE Cu, Cd. Sb #il Hg, 1A%
SR AL HA I 5%, 10%. 12.5% F1 5%. FS JAFIAEAE 1A SO0 He 15 8 v 25 88, i i 7
Cu. Pb, Sb #ll Hg #2-rh 4 2. L5 KA, HS Jli 7 i & 8 R B & T HE 3 MabE T 24
i, HH J& 18 4 J& Pb, Cd. As, Sb il Hg PR BE LAy, 3R WAH T S A B 4l B8 e ab B AL, [
WM FH AR & Ak T 20 AL R i 32 e nT R 32 B i sl i 3K [ N A E AT AR 20058 R B S 4K
BERET 2% il 10 S i S S {5 e 020, BB A A v 4 e v R B MR RO AR, T RERE T
MR IEA TR 10 A3, by TR R A HE b B 4 T T A, i e v o s ) R AR X TR
Yy DAL B M AR DG RIE TS R W, o0 IR WD TENR A . Rk . JA b | Ak S 0ok A8 vh 45 ) 38 A 00 g R 4
IEREE Chal

10~ sT™ wHH ®HS &FS O Mean

Cu Pb Cd Ni As Sb Hg

B2 e E i R

Fig.2 I, of 7 heavy metals in the research areas
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Fig.3 Percentage of each cumulative level about heavy metals

222 WIEH LRE T YAE 2K

4 BRI P2 AL B A Aol A 10 1 9 S Y N AR 5 5 15 e B (P ) YT 1.13—1.84(3% 4),
YL TR TS Yok T, Horb HS A 5 445 50 (1.84) B3, HoWl HH(1.73). A A B Pa KT
0.7, F WAl o 1 S AF A A ) AR BE A9 95 . B AR b, A7 66%—T4% By i (i Ak T 52 B2 75 Y /K F-, HS I
HH Ji30 53 SIAEAE 10% F1 1% B AL - 335K 31 8 B2 5 Ye S5 2, MBRL IR TR 5ss R o0, T2 5Tk 7
4 Cd. Sb, Cu Hil Hg. T™M Jifl 1 + 38 ¥ Jp 2 25 e Je AR K P, FS Fl i o B 5 Y -3 £ B0k,
HS 1 HH J& 371 1 e E 45 J 5 Y AR B0 5. 45 S 0S8 A\ ZEA G Bt — 2540 M & B, HH Ab & /Y &
SRR Z, RSP G . TR . — e b R 55, 9 b s il L Al 4R, Bh L ok B, BRAEIEW), H
AEAL PR HS A B R OALSE & & m (2 4 R A A Bk B0 R D E A 7 | R IH LT
A AL AR, DRI P A PR Ak A Ml Sl i 3R 2 8 7 AR NS ™ 5 Al AR 7 T S AT K

R4 WX HEE G R R NS LR PR EOT M R IE(E SE TR

Table 4 Eigenvalue statistics of integrated pollution index of heavy metals in the study area

ARG YL 24 A5 b/% - Proportion of each pollution level

Py o . = — —
Integrated pollution index i s TS SUERERC HEGY
Clean Precautionary Slightly polluted Moderately polluted Heavily polluted
™ 1.13 0.00 33.33 66.67 0.00 0.00
HH 1.73 0.00 5.56 66.67 16.67 11.11
HS 1.84 0.00 5.00 70.00 15.00 10.00
FS 1.28 0.00 17.39 73.91 8.70 0.00

23 EEJETG YA ST
2.3.1 MM

AN ) 43 J8 2 (B AR DG 43 B A7 B T R 4 JE ok U, DRI AS W 5 % 7 i 42 J& #E 4T Pearson A ¢
PESMT, 45 94N 2 5 Bk, T™M JR i 38 Cu, Cd. Ni, As. Sb il Hg % 6 FvHi 43 & 4 4 15 9 i 25 1E 4
KK FR(P<0.05), H Pb 5 Cu., As, Hg 2% 53 1EAH G (P<0.01), W] 7 Fh i 4 )8 A4 R HH 4
i1 Pb, Cd, Hg M Sb {2 # IFAHSE, BHA [RIVEE; HS i Cd, Ni, As, Sb, Hg #1 Pb & 3 IEAHE, AR
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JEVE; FS i1 Cu. Pb. Ni. As fll Sb B F 1EAH5E, i Hg 5 H'E 6 FhilE 4 )@ MM AR B2, Ui FS &
1 Hg 5 Cu. Cd. Ni, As, Sb, Pb R IFA[A].

RS HEEZEAHCHRR

Table 5 Pearson correlation coefficients of heavy metals in study area

;/E ;ll%s E%fe}is Cu Pb Cd Ni As Sb Hg
Cu 1
Pb 0.800%** 1
Cd 0.814%* 0.549 1

TMn=9 Ni 0.898%* 0.486 0.805** 1
As 0.945%* 0.821** 0.691%* 0.832%* 1
Sb 0.865%* 0.622 0.788* 0.761* 0.824** 1
Hg 0.897%* 0.910%** 0.667* 0.705%* 0.910%* 0.730%* 1
Cu 1
Pb 0.799%* 1
Cd 0.621%** 0.664** 1

HHn=18 Ni 0.316 0.381 0.095 1
As 0.535%* 0.415 0.361 0.258 1
Sb 0.429 0.686** 0.589* 0.613** 0.245 1
Hg 0.270 0.339 0.569* 0.218 0.018 0.531* 1
Cu 1
Pb 0.896%** 1
Cd 0.369 0.554* 1

HSn=20 Ni 0.900%* 0.863** 0.349 1
As 0.694%* 0.823%* 0.503* 0.814%* 1
Sb 0.985%* 0.977** 0.937** 0.942%* 0.868** 1
Hg 0.204 0.572** 0.616%* 0.154 0.448* 0.254 1
Cu 1
Pb 0.784%* 1
Cd 0.286 0.267 1

FSn=23 Ni 0.454%* 0.526%* 0.129 1
As 0.453* 0.528** -0.202 0.511* 1
Sb 0.556%* 0.750** 0.459* 0.124 0.184 1
Hg 0.003 0.104 -0.046 0.132 -0.073 0.053 1

232 FER AT

4 251G R Ak B AL JE i A R 4 R R KMO &% R K6 56 18 14 >0.6, HL¥J 38 i Bartlett 3R 46 &
(P<0.001),F B 85 R B Gt 2E 2 L, A Hras Rk 6 s, TM #2301 A F s, RO 251
BRI A 81.21%, HEAS I W T A7 £ 2245 8., B3R W 0 o 4w HAT [WIUR %, 5 40 PR 2 B 45 A
). &6 F I 4R SR AT, R T BeA X & i+ 398 5t pl A d ¥ .

HH F1 FS J&i ¥4 H 3 A~ 305, (045 3050 5 4 i 8 amy AN IR AR [R), B AR e &2 4 b & A
LA B B A JE 1 e 4 R TS YR RN — 2 HH 55— F A4, Cu, Pb, Cd Al Sb A 4 = 1Y 1E
Hfr, AR X HIEE SR S EGIT, Cu k&AL R, i Pb, Cd Al Sb & w45 15 5185, JLH Cd 1
Sb fEFEH EE BN, 456 R AL E, Cd Al Sb 34 REWAE sS40 A 2E Al DU, S A 0% . B IX, ke
2R ok = Y A B 2], T Pb SRR S T b BE RS 1) 3 5 A n b, B Pb, Cd AT Sb Y R 7
NAVRTE Ye s . BF 55 20, Cu Al Cd B U5 2 [R]— 32 B2 B, T4 R AR 36 78 X 3R T B 5 i 29,
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BUMRSE A5 I T, 28 38 3 i LA K 6 b 1 S HEC mT ) JRL A HERL Pb. Cd AT CulL DL 6B E %4 1 2 A
SRUGFN N R 1% 2 (L4658 2 SCHE TR . SR R S8 30 328 0 55 ) 25 A 3 . As R Hg 78 A4 1R 2 v
¥ — 2 i3k, He &3 be kS HER S BEhR M5 Yoy 2 — 0, As BB S 7 F4lk 32 5 X
Ir] L BE 28RS 38 i A b, Al 3 sl asd A v o 24 Rl AE A e FH 2 3 B0 318 As BRI B R B,
I As 78 £ B 5 2 A 5 m i, b 3 sy 2 £ B R M AE bt B A R . 84 3 T Z STk R R
14.54%, Ni HAT B R IE 2T, DFoEiiE, Ni 23R E i H s R E RN E SR 2 —, Ni (& &4
fb = i RS RS, R 3 sy 3 AR AR 5 b, HH & AR 36 8 OR HR 385 R < HE
Jilt) f i i + 8 42 JE Pb. Cd. Sb Ml Hg B9 BB EZE . FS s 1 B 5Tk 3k 44.42%, Cu. Pb,
Ni. As I Sb HA & i 2k for, AR AT SCHE TS5 R, NiL As YIRAFTE 2B, Cu. Pb Fl Sb fF7E 43 a5 47
SR, H S P4 R W A OC, VR B he S HE ) TR AR PTG Y = — (1) POPY ZE Al 32 5 XU
T N A S R, Cu 1 REBUSAL AR T AL AL ER . PEE A AR JCES, MUK &N T 3¢ 38 38 i L S A%
eI S HEREA AT ) JE L HERL Pb A Cul®), RIL, R 1 W H AR IR A R IR SR A5, R 3 T 25
UK R 14.85%, Hg HAT B IE8AT, He A4 2R, H 5 HAR 6 Fh i 4 @ 3% W 2 A M ¢, £
Hg 5 H B JUR 4 8 R AR [, #9038 0] Hg 2 38 5 s AR AR 84, R iy 3 AUERBERRIE R
Hemoma, 25 b, AN 8l il T FS J8 i - 485 4 )& Cu. Pb. Sb Fl Hg (1 SRAH, Hrh A8 5 il < HE T
B3 B T He A A SR B R

&6 WHIXRZ LIEEGE TR LM e R

Table 6 Principal component analysis for heavy metals in surface soils from the study area

BT X 1§, It TF5E X 48, It
L nH PCI PC2  PC3 HECLC NH PCI PC2 PC3
Plants Items Plants Items

Cu 0.988 - - Cu 0.812 -0.368 —0.147

Pb 0.823 - - Pb 0.886 -0.135 —0.049

cd 0.841 - - cd 0.803 0.100 —0.468

Ni 0.873 - - Ni 0.538 0.096 0.803

As 0.958 - - As 0.539 -0.667 0.041

™ HH

Sb 0.888 - - Sb 0.821 0.331 0.268

Hg 0.925 - - Hg 0.575 0.650 -0.235

FEIEE 5.685 - - FFIE{E 3.675 1.149 1.018

JTZETREY% 81210 - - FTETHCRY%  52.498 16.416 14.540
FiFsiHkE%  81.210 - - Z5HkE% 52,498 68.914 83.454

Cu 0.951 -0.211 - Cu 0.864 0.016 -0.081

Pb 0.997 0.071 - Pb 0.946 0.012 0.035

cd 0.961 0.239 - cd 0.378 0.759 -0.035

Ni 0.946 —0.249 - Ni 0.640 -0.417 0.149

As 0.922 -0.107 - As 0.603 -0.652 -0.198

HS FS

Sb 0.984 -0.103 - Sb 0.739 0.476 -0.002

Hg 0.362 0.931 - Hg 0.078 -0.039 0.985

LESORIE 5.667 1.057 - ERENRIEN 3.109 1.403 1.040

FTERKEY% 80951 15.102 - FERKEY  44.417 20.038 14.851
ZIFBkE% 80951 96.053 - ZI5HkE% 44417 64.455 79.306

HS $2H 2 A F 4y, F i 1 5Tk 5A 80.95%, Cu, Pb, Cd. Ni., As il Sb 245 % &5 1E 877, % &
F| HS FZALE 5 Cu, Pb. Ni WAL IHHE F &, Btk o 1 AR A A= sz, B HS J ik
+ e 4 JE T Y 32 R A AR S sh v LAY . He 7F R 2 T B R IR AT, H Hg 5 Pb, Cd,
As 5 FIEASC, Cu Ml Ni 2R R Y BT, Hg. Cd. Pb Fil As [A]J& T MY i, DHoe B8, W 7%
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YRy . PR X R Bl b B 42 )8 Pb. Niy Cu, As I Cd 75 4L ™ 562735 PR ORI 32 0 1 B A
b A7 it Ak A 1 ) 12 T P % TH R O AR A R v A LR R A, RS 2 B il [mTon T4k
TR A ks Y, LS T R B S YRR B KT R .
24 WTEASRE T

v T MUY A Ak R Al S 30 3R 2 LR A AR AR S XU FR A (RD XM 118.84(58 7)),
Ab TR R A 25 KU, AE H R KA 37 38 329.92, Ab 5 A= 25 XUBG: % 2. R (B AR AL 3 FRl K, 343 ot
AU %, AT REAEAESE T Ab B X IR R BUR BTG Y E 4. 7 R &)@, Cd il Hg WA AR B A8 H
K, B KAE b T 5 A 25 AU S 2.

R T WP G T AR AR S XU PP

Table 7 Assessment of the potential ecological risk of heavy metals in soil

E,
RI
Cu Pb cd Ni As Sb Hg
Fe/ME 3.23 2.38 15.00 3.54 5.34 1.66 5.50 51.23
YN 23.89 13.41 150.00 8.23 21.41 27.73 136.64 329.92
FHE 5.75 5.75 4223 4.86 11.82 8.08 40.35 118.84
brifE22 2.58 1.94 26.96 0.89 2.87 5.55 27.03 49.30
XIRITTHA R Y% 4.84 4.84 35.54 4.09 9.95 6.80 33.95

4 BSfEIRAL B A, HS T80 322 4 580 e A 25 KU e i (RI=151.87, 36 8), #23E F P B A K
B, Cd Fll Hg b T B AR SRS 5 2, E, F-39ME 73 5 R 53.72 Fl1 57.28; HH JH 303 )2 118 Cd &b T B
SIS, E, 3R 54.76. 4 28508 Ak B Al J8 i 25 5 v e AR 25 RS £ 2k H Cd il He, Cd
Hg % RI Y 57 Mk 5 755 ik 67.18%—75.42% (& 4), HH J& i1 + 3 p Cd %F RI Y o7 ik R i &5, FS A 4
Hg X RI ) 53 #ik K e 5, T™M Al HS Fil i Cd Al Hg XF RT A9 53 ik R A0 24 . T™ JE 1 BT A3 Wl ki A3 34 )& T
BAMES R K, FS FLTRE 95% 1 W0 i A7 &8 Tl 25 R 25 49%, HS LA 45% [ sk +
Hh R A 2 KU A5 )

F 8 AN[FEZASE A B R A R 1 A e 4 T VA AR S KU PR RR AR

Table 8 Eigenvalue statistics of potential ecological risk of heavy metals in soil surrounding different types of hazardous
waste disposal enterprises

FE A8 Al E -
Plants Cu Pb Cd Ni As Sb Hg
™ 534 461 3407  5.02 9.55 8.15 36.08 102.82
N HH 502 578 5476 410  11.14 12.82 24.77 118.39
el HS 6.60 754 5372 473 1417 7.83 57.28 151.87
FS 573 460 2563 551 11.22 4.43 39.49 96.62
™ 100 100  66.67 100 100 100 66.67 100
HH 100 100 4444 100 100 100 94.44 77.78
R
HS 100 100 40.00 100 100 100 35.00 55.00
FS 100 100 95.65 100 100 100 65.22 95.65
s ™ 0 0 33.33 0 0 0 33.33 0
AN HH 0 0 38.89 0 0 0 0 22
S i HS 0 0 40.00 0 0 0 35.00 45.00
B FS 0 0 435 0 0 0 26.09 435
™ 0 0 0 0 0 0 0 0
HH 0 0 16.67 0 0 0 5.56 0
E HS 0 0 20.00 0 0 0 30.00 0
FS 0 0 0 0 0 0 8.70 0
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Fig.4 Contribution of heavy metals to potential ecological risks in the study areas

3 458 (Conclusion)

(1) 3 Cu, Pb il Cd fAEANRIARFE A RN, H Cd /Y BFURE B e k. 4 A 2SR G I A B R FH A
b S8 3 A3 T A T AR A TR TS YK, (HSE AR e AT A A R 5 R TR A A S T Y R
FEXTH 7, 43 A 11% F110% A9 5 57 38 75 BT YL SR 0, A7 A S 38 DR 3k =0 A 195 0L

(2) ATR] e P Ak e 1) FH A0 oMb J8) 320 6 4 35 e o3 A FIOR IR AS IS AR R fa 2 AR be &2 5 b Ik A
N H 4 JE Pb, Cd. Sb Ml Hg 1Y B EZIEF A N1 8h (R FG SR | B0 8 ACHR IO B A 2838 12 5 4 ) 5
1 B8 Be Ab B A b 1 43 A A - E T 43 )8 Cu. Pb. Sb #l Hg iy B =2 A A NG shi i, H
Hg 2232 58 be 2 S HECIT R /5% 5 e 132 DSR4 ol JR 340 + 3876 4 Cu., Pb., Cs. Ni, As # Sb &
BLZ A P AR R fE PR I B, He v] BRI IEF 5 L.

(3)WF 5% DX I e AR A AU =220k [ Cd M He, WiFh 48 39 18 B A 25 XU 2 2% . e PR s
Qb 5 Al JET i A SR A AR A R R i ey, LU S A R A G Ak Al
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