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HE [Ao] ARNEFHATARDRELBFTEAGERERE, [Fk] REFTAR ELMRBEFFE L RE 2T MR
A A 2P CuZn Pb Cd A Cr 5 A E 2B EF, AN PG RIBE AT HEF FIREA B LSRR IE, AT AR 245
TERBAFTHITRIETEN, [4R] 23E P CuZn Pb.Cd Fo Cr 4% -F 3R E 57 % 74.28 142.80.93.15.8.75.177. 80 mg/kg, i
Cd #3775 4084 14.58 , M T2 B3 T 1, & F LB L TF LI KRAMRK A Cd > Cu>Cr>7Zn>Ph; WA F AU L~ %I
KRR T EEFTEARFHEESNETFNET Cd A THREBBNEFR, A EL B TRBMEERT, [L#] Cd FEEHL
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Accumulation Characteristics and Risk Assessment of Heavy Metals in Soils of River Banks from Hangzhou Economic & Technological
Development Area

WANGY Ya-yu', ZHOU Rong-bing'* , CHEN Tian-li’ et al
versity , Hangzhou, Zhejiang 310018 ; 2. Hangzhou Environmental Information Center, Hangzhou, Zhijiang 310003 )
Abstract
Technological Development Area (HEDA). [ Method ] The topsoil samples of 27 plots located in the banks of main rivers were collected in studied

(1. Institute of Environmental Science & Engineering, Hangzhou Dianzi Uni-
[ Objective | The research aimed to provide a reference for soil heavy metal pollution prevention and control in Hangzhou Economic &

area. The contents of five heavy metals , i.e. Cu, Zn, Pb, Cd and Cr, in the topsoils were detected. Single pollution index, Nemerow combined
pollution index and Hakanson potential ecological risk index were used to assess ecological and human health risk of heavy metals. [ Result] The
average content of Cu, Zn, Pb, Cd and Cr in the soils was 74.28,142.80,93.15,8.75 and 177.8 mg/kg, respectively. In terms of single pollu-
tion index, the value of Cd was 14.58, and other heavy metal values were less than 1. The single pollution index of heavy metals in the soils de-
creased in the order of Cd > Cu >Cr>Zn >Pb. The Nemerow combined polutionl index results demonstrated that the studied area was at a quite
serious pollution level. The Hakanson potential ecological risk index revealed that the heavy metals in soil of HEDA were all at the low risk level
except Cd was at a very strong risk level. [ Conclusion] Due to Cd concentration was far exceeding Gradell Criteria of Environmental Quality

Standard by 14 times, close attention should be paid.
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Zn 0.299 1.000 -0.040 0.212  0.142
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Cr 0.169 0.142 0.058  —0.084 1..000

i ] Ward 3,3 5 & @A T RGER M. R4l
RIS HTHITE, 1 RO ) 25 2 JEE o R e, B
BT AR R 3 AT, RIS A S A 4 R
—H S FEEBET R =K/ T 28 Cu F1Zn, T 28
Cr fh—3% W& Pb #1 Cd, 7E =K, CuZn Al Cr Hy
—2&,Pb Ml Cd Sy 55—, B UK P T RESR B A [R] 1R IR
Hiktt, WK 3 @l LUA [l —2 4 A G Jm A G
A XS5 MEGE TR A ZRME ST IR, Tt
2 DRI X g Tl Al G BRI 25 SR A L, 15 R U
EROR W=

CASE 0 5 10 15 20 25
Label Num + +

Cu

Cr
Pb
Cd

O Y N

E3 ELEMRE
2.3 BIURERTEESERREE HmE 4 ~8 a7, b
LFITEXARNREX L HEE SR SR EE R bk
X I S 4G DR 20T S el 4 Ja B o s S fl. b

A X £ Cu,Zn Pb, Cr il Cd & & 43514 71. 0,
140.6.101. 1.162. 5.9. 12 mg/kg, 5 748 H 35 5644 1. 30,
0.52.2.33.,1.09.58. 98 %, Ut ARk X + e 5 4> J@ A B 4%
Wi, Horh Cd FLBDIRBL SR 5 3 £ 2565 X R 58 Cu Zn,
Pb.Cr i1 Cd 28433k 79. 03.135. 3 .88. 85.165. 1.8. 56
mg/ kg , 43I H AH B A el 1. 56.0.46.1.93 1. 13.55. 32
5 s M= 2 Tl X 438 Cu Zn (Pb, Cr F1 Cd 43518 M 2 55
{8 1.35.0.57.1.95.1.38 F156.73 £, LA, % T Cd il Pb
BLERRDL, JbFBA My X AR e 28 Y, FEURO = 20 Tl X5
X Zn A1 Cr YRR SR, B 28 Tl XA X R €, Ry
AP X5 X5 T Cu BLEAREL, WA IR £ 456 XA e 5, B
WRARNIX
T ZESHT, PTHIBFSE X 5 FhEE 4 @ AR BRI IX 4 2=
SRRV BRI I 5 R EE 4w B R AR B s EIAR
WH Cd.Pb,Cu,Cr fl Zn, FEFEAHFFTX,Cd Pb Fl Cu FH
FARGLZE U Cd P Y el . X TR S TR
XJFJE TR A XA 56 Al i A7 5 & Je B R Ik
JE A 24 0 b 4 B 2L AR T 9% (H K R & Bt HH &
FEROIR SRS R HEE SRR wE R
HIE AR MENE S EA EL)R, mMeEitn E 48 & i
&, HICHE AR, R EN, KEWHER.E 46
HE 2 FECE A 2 Cd S BRI N A i A
RS Cd P A#EE 7 i ) K T LA
T AN S ol - Y 875 % i B 3 &R TS
P, B LA YT AR Y 51, 15 /K R A Y it A T
AEZIENFSTIX Cd P il Cu A SIS N EZRIFE,
SEEE X LT Co FUEAROUAEX B A B . X FTRE & T
TF R IR T A & 8 , 12 1 BE DX i i N T & X B A 1 SR 4R
Hi, SRAFET XN A e I A X3, 02 A RN U = R 2 3
T Cu B AE 2215 IR PR TT R Z —, ERIET
PLEN4 & Cu BAFR RS ™ %X Cu JTEZ AT fE
S A W TS Y ARSI T Y g R TR A TS YRR . A A 2 A
TIREX, =B Tl X F3erh Cr LRI, AT RE 5 J5 Rk 1
Tl & REEVIAE G, Gk A il 24 | K 5 4 i 1 Aol 3
SHERCR F Cr 5
12

W LR K

10 @S AR
® g O&S# LR
§, BEDA R
= 6
ol
4 4

2

0 ————

€21

B4 MMNEFAELXAENERTECIEE
2.4 SEHMMXTESEECRAEMNE N EEb T
PRI 28355 T A IX - S e SRR B P IX L S rh T
Ja S A X AT PR X S X S TN 28 55 TT A IX



43 £ 16 #1 EHRES HAMBFHARFRRTREFE I T LR R IR KL 0 111
250 [XH"J34%ZEEO HHJJ:[:E‘I‘%”,CU\PIJ\ZH\CI' ?&Eﬁ%},ﬁﬁ Cd?&
W bRk R L
200 HH 244K B
& O&H#L kK F4 MMEFARXEEMMXTEFESESEILL my/ke
= 150 O L3354
= X Cu 7n Pb Cd Cr
% M 32.5 9.8 343 021 844
50 T 29.5 81.3 342 020 78.9
HM 273 69.9  33.6 0.18 77.6
0 pihiia 21.0 90.0 16.9 0.11 51.3
K WM T 25.0 851 327 0.25  66.5
T 40.6  108.1  49.9  0.19  92.5
B5 MMEFAERARNERXLTE CuaE TR 34.97 117.4  24.5 - 87.81
250 g UL TIE % 48.8  186.2 137.3  1.35  47.0
:;gﬁg BUNZTFIF AR IX 74.28 142.8  93.15 8.75 177.8
200 D%ﬁ}iﬂg_ WM Es s 30.85  92.67  30.35 0.152  77.55
R 150 O %3314 v ) e e () 2.6 742 260  0.097 61.0
\i; W =" RN,
: 100 I A— g & . e
@ + 2.5 EBFHRTNMEBEESKE ARG E 55
2 Ji i ARE(GB15168 —1995) , ATl Cu Pb.Zn Cr iX 4 Fi i 4
0 JEAL T 2 britE, Cd W —briE(pH >7.5) . Ry 1 ik —
R Ao A SR TS Y O, TR R R bR i (pH > 7. 5) TH i
TS YR BOR N 2 £ 588U . th3R S T g, =25 TiRe
H6 HMEFFERAADERLE Zn &8 ARG 555 E'i%iﬁ ,Aj% % i
X A G R 1 Y S R B SR I] B, HIE K T
= LR 3.0, BUABFGE O+ AL TAIETS oK (VS0 . 50
200 Dﬁéfi;_'jui_ 15 YL ARHOAT AT AR DX A v A B S ) BRI AR AU (B
§ 50 O 343344 F/MFFEH Cd > Cu>Cr>Zn >Pb, Cd EHJRAIRI5 Y550
iy 14. 58, HAh 4w BN T 1, BEHPFR IX 3% Cd ik H TS
100 v 7 - - “H- » .
<« Lok, T HAD TR 43 Ja b T2 A sl B PRV P . 2ot ik —
30 ST, TR = 2R REIX I Cu 15 48 507E 0.7 ~0. 8 1
0 BRI, b F i T T T s s 2 Tolk X 3 Cr 9 B35S YL F8 4L
R TSYFREAE 0.7 ~ 0. 8 S A, AT 1 Vi 1 7K1, A 4~ 2
7 AMEHTE R REHEE L P & REDX/NT 0.7 A TIE K ; =2 REIX. 4% Zn (Ph 1 50351
57 BN XAEEER L Pb &8 o . \
" " = EUAREONT 0.7, J8 T itk F. BT, Cd S80I
= mopn RIS ATKTA TR
WG HEK
L e %5 HEESRBRIEN
ERE O 23 F4L i IS YR A WIDL Gats
i e Cu 7o Pb Cd G A4 K
4 10 —_ JedpgerX  0.71 0.47 0.29 15.20 0.65  10.95 TEJE5YL
50 - We4aX 0.79 0.45 0.25 14.27 0.66  10.28  TEEIGY
BHTAX 072 0.49 0.26 14.63 0.74  10.54 @5
0 LXFEHE 0.74 0.48 0.27 14.58 0.71  10.51 TEEGY

€21

B8 MMEFALXAEINGEXLTECraE
YJE AR =X, b3t BT, 22 A TR ) |
LTS IR R e AR SO DU, R T,
D/ S S S ] S I - e = L I Tl
B2 W 8 v T - SR SR (R R v ] S R R
WFFEIX L3 Cu Cd .\ Cr &y Tk et X, LT 2 EA]
12 £ 2, Hor Cd 35 R B3 28 1 DRI S AE A J L4
WFFEIX Zn Pb &R T HUM TR Ah, 25 T HAb X
Horp Zn S 5 5 2% BRI, Ph & 18 2 R i

B R IR AL S HE O E IR R s R A
EEVIRHR, k6 MELT nlH,3 PMIREX L5 Cd fik
TEAE A AR R BCARAL T s AR 25 e 5 IR 1 727, T K
b 4 b ER i AR, 2R O R TR A G H s TP R X e
BB E KA 1 761, )8 TR A G H o
A EG RN A X A S 255 UK STk 5 R B/ IME Y
Cd >Pb >Cu >Cr>Zn, H:p Cd Y TTHRFIX 98. 1% , [HIlE Cd
JERE BTN G T A XA 285 XU Ak A% 5 JXURG: 7K P 4y 2 22



112 TR A

2015 £

*6 TESEEMNRTUBEESXKEIEHRMEERKIEEH
i E. R
Cu 7Zn Pb Cd Cr
defk X 11.51  1.52 16.66 1800  4.19 1833
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BARE 12.04 1.54 15.35 1727 4.58 1761
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