527 %53 0
2014 46 A

w2 LB AR B AR

Journal of Sichuan University of Science & Engineering( Natural Science Edition)

Vol. 27 No.3
Jun. 2014

X E4S:1673-1549(2014)03-0010-05

DOI:10.11863/j. suse.2014.03.03

PN T BT SR TR S R 5 RS AT 5

KRR, Ea', 2, & R, Fuest
‘J‘\‘

(L. VAR RH R AR BE S SIS B, DU 4R PH 6210005 2. SREGIRIIRAE R IR IR ABE T, 7 510655)

W B RS N THEARRILEL BT IR, S MR R B A I 3t T R #7 9 B A B R AT
AR BV AE & 09 20 ME T 6 A E R BTN . KRR TR0 R bR R RS SOk A R OK KR
JRRHEATE FAREFN A ABELESCERREFHERRATEL B ARRGBELILEET, &
RER A A E KK T CuZn Cd Hg Cr ¥4 2] & B (e A KRB R 2474 ) (GB3838 -2002) =
KRR, BB P T4 R T E 25T AR FARR A Zn > Hg Cd > Pb, L F Zn 3} 303538 mAm &
FHLACuCr T4 RAEASEE RN ERETRR T Hg Cd TR A LEMEAS EE,Zn Pb Cr . Cu
AMBRAEZEE., SWERRTELEREMMEE, AW Hg L CdZn 5 CuZn 5 Cd FRHFAE,

KRB ELB/TE; AT RN RZBE, B ELSLE N ®

FE S HES X522

il =

4B TG R AR A G o A YR
P, X 2 B A i B 1 B A B A7 AR W AR 1 AR S fE
I WARIGY EEORIR TV = Hlah %
A TG KHEE A2 ARRE L KB I 2R s KR H Y T
GBS RERE D B AL A B G RS
JECUE BB, (I e Ak H 4 A Ak 2 W Y A A
JERS MR EE ARG, IS U8 P A T A R Y A
AR BE Y

BTYRRELAL T T Ja 18 40 7T W e S, TRV = AU AR
VLR UL ISR I, 78 5 ) T e XA, S AR
SENT—W 2 W, MRAR 251, 51 5 0 B, 24 5 B bl
19 15.4% , N 12y 5 50.4% , T4l A6 7= 5 (i 29 15
57.8% o LAEAFARIN MR RE B A VEAll 754 BEFE 42 S
P =R TME A F o BN = A W T A
FRITEE  PUARIT ARV T AR VLR AR S TR
S5 MR 5 RELTT I VS B 1 A ) A R T R AR A

Y75 H #1:2014-02-21
EE&IB : sr 3753052 B (PM-ZX015-201306-065 )

SCERAREED : A

HEBSE TR EVAE R 14 KBS
QWi i A b BUA 10 250 i I U8 % B T B TS
Y0 RS T R BRELA TT 3RS V5 S R HE 43T 11 4R
AR FREAES + 07 MR b EE R R A T T8
TR A B AR FEWATT IR T R A 25 2 3Tl i A1)
] EEFR SHEmE , DRT A A 93 A A 198 7K B B3 B 00 PR
X 23t B AT 0 i AR 7 A 0 T SR

FIAT, E N AME A6 e T R P i 5 A A IR Z
P PR T 4 3t 5 SRR Rk T [ 75 e B
FERIGE B ST E A S F 1R R0L KL EPA it Y
G DTN A 25 U EA R o AR SOR IR 7
PROE FARFIIZR S SR BOE U RS RO ik AN
TEASPRAE ) W BT B A K AR 8 34 4
LINEE O3 S TN A REE OO B TS NN i3 G

1 #MH#57*

1.1 RERMIR
XBYHEE 8 AR S ARVLAL T 20 AN RAE A T i

TEE BN R (1987-) , 4, i, A R FFEA, TBRFRF LA @A A, (E-mail) zhanglili123110@ sina. com



%271 %% 3

REAAF T N T # 3B PRIRILE & 575 AT 5 11

A3 4G FRZKIEFIRYE . ST AR R 4 R 15
JEWrRs s, o0 T XHRR R Z AR Pb Cu \Zn \Cd \Cr,
He JLSREAT M oA, e 1,24 .5.6.7 .8 9,17 .20 2
10 ASSRAE ORI IRIRAE b, RAFE RN 1 PR

RILAEFR

B HEEKRREEN RS

1.2 HmtES S

KA IR A LI B RATAE 4 CRIuRA P, IR
UeRE A AT I GO 100 F UG AR Sl A
JKAE B 23 B A A8 I 52 , TR e A% i 22 HNO,—HCIO,
HfEZ . Pb.Cu Zn Cr Cd & BRI T W7t
JCEEEIRE , He W BER T2k 847 73 M, Pb . Cu |
Zn Cr £ i FR ¥ 0.5 mg/kg, Cd, Hg # i BR

0.01 mg/ke,
1.3 A&
13,1 KIAE G Jm B N I OE AR 2 e sk
5., = i
S= %S,

e S, —FRIUKBTPFN R @ 7E26 7 BURE s AR TR
B € — KB A7 i RS 7 BURE SR EE (mg/ L) 5
C,, —/KBFH T @ M AR ME (mg/L) , P4 H 2R
M F K ZFOK bR S — KI5 R i G 88 G — S 57
P FECH .S < 0.2 HiETK,0.2 < S <0.4
HMTER,0.4 < S <0.7 MiE54.0.7 < S <1.0
V54,1.0 < S < 2.0 NEJGYE,S > 2.0 EEI5YL,
1.3.2 Jle 4 e Vs Yo ie B h o 2RO ik

i R AR B0 2 o 7 Vi T A R DR W E 5
JT e Muller 48t BE25 18T Ay X2 R ER B 4b T R 3R
B TEF) AR BCAE R B4R S s

I, = log2[ C,/(k x B,) ]
e 1, I R BUREG € 9 ou s iAE IR iy 52
M i (mg/kg) 5 B, AUTRRY) T J0 R 1 3 BR AL 2% 5
Sl (mgrke) sk A EUIRI R CE R AT e 2 5 i

TS (E 22 Bl T BEE fY e K FR B, L. S AR 1, B
(9 K/, Muller!” 25 KR TR b 55 4 1075 e R 3
R TAEER A, < 0 N0 < 1, <1 5T,
1 <1, <2HMfhisge,2 <1, <3/Pi54.3 <1,
< AMmMETY 4 <1, <S5 NEGY,L,, >S5 N E
HY
1.3.3 WA E BB A

T 2516 48 O ik oh B it 25 4 %% % Hakan-
son $E A S b vz 0 T BN AT X A R B L
B N FREA7AE (9 7 A 258 BV AT i ™

E-1Tx%
C,
RI = Y E,
i=1

e C A RIZVURY S Y o A sl s €, hit
BRSO T g WU 4% 75 YL 9 75 1 k) 17 2R
B B R T5 Y TR A S 6 R BG RE B
FERfEFERRE, WL T, :Cr 2y 2, Hg 2y 40,Cd 2 30, Cu
5,Pb g5, Zn g 11 EL R RI AR A I B 5 Ye it P
SRS ERE N,

F£1 E MR EAMENEELESREEE

G E R R WA B fEEIREL B ERE
Ei <40 RI < 150 B
40< E < 80 150 < RI < 300 H g
80< E! < 160 300 < RI < 600 Ll
160< E! < 320 RI > 600 AR5
El =320 [

2 ZRE5®

2.1 KEPEEERENN

B EAEK A T 4 T W 25 T SR < Cr FE 45 W A3
IRTF AR B, Hg . Cu  Cd  Zn 5 H B F (0K
W5 B i bt ) (GB3838 —2002) Hr =27k /K Bibrif, Pb
A5 AW S FEAE 0. 013 ~0. 024 Z i), W T (b 3R
IR R bR v ) Hh = KK BidRifE 0. 01

HEFIE R B AR Y G A EBOT M E 4R TS
PSSR R Ph (AR 75 YR BOh 0. 46, 5 T3
EEA BTG, I RURIRIE 253 Pb 54, Pb
FER H T ILTFR TR HR SRR B R S AR 1
IKFVEFEY, 53 40 IR R I L S e L f 2
Ui R 2 HIBR Pb Z AR & 8 45 G5 Y48 5y
AINF 0.4, J8 T E 5 Mg oK, UM ESRLZGT
PeFEHCN 0. 16, H 4515 Yoy 22 [0] B HORE B2 /)N, 1R L 0
FH/K{RTE Cu Zn Cd Hg Cr {55%,



12 W) T ERFR(ARFFR) 2014 %6 A
2 KEEEERKERERATF. ZEFHIEH(mg/L)
T H £ 5% Cr Hg Cu cd Pb Zn

W R A 0.01 0. 00007 0. 074 0.0018 0. 024 0. 057
e B fp /M 0. 003 <0. 00005 0. 006 0. 0001 0. 004 0. 005
iR 1 ] 0. 006 0. 000033 0.02 0. 0004 0.012 0. 020
FrifEs 0 0. 009 0.035 7. 07E -05 0. 005 0. 005

i FEIK = 2K TR 0. 05 0. 00005 1 0. 005 0.01 1
S 49 B DR S e SR 0. 046 0.39 0.019 0. 025 0. 46 0. 035

FIIER BT SRR

0.16

Hi B 2 KRR A in e B SR T LA, 9. 10,
11,12 13 15 .16 18 il o H 453 Jm £ 5 e i s T 1
B A, T M 3 S i R VAL T e TR
F W B K T 1) T < Bl & R AT AL AL, 55
ARATAC TR A Tl = B8 HE 8 1 7K A% o o <6 s )
Frit o ARSI AR VLAY U K 0 AR N K AR
J R AT W 3 A, e BRI X AR VAL TR
BRI, 285 15 PR MUK 2L

0.407
0.3%

0.304
9z 0.251

£ O

;é 0.20] /\

& 0.15] -

S 0.10! /\ =t
00s, aVa

0.00] =

0 5 10 15 20
W 5
2 KKK SGE TSRS HE

2.2 RiEEERESHHEE

WG UE Hh T 4 J Wk T 4 g B B 5 A A )
GB15618 — 1995 v 4 JE it i — AR HEAALL, Cr pb & i
T = hrfE; Hg 76 2 .5 W0 s8R ,Cd FE 1.2 3.5 I
WS PR, Cu #E 2.3 4 5.6 .7 W s /AR, Zn 761 .2 3,
4.5.7 W SR o

Hg Cd .Cu Zn BJEFRE I 2 5 5 W 3 43 )
AL 7K T AT LI S0, el K R I A L A
BB DX, T %%, AR ARZ , Hg Cd Cu Zn i
P 5 G40 R SO Dol R K HECR B4 6 & o NS )7
B E &S R B AR LA T R, AT R A Rl 4
JER P TTCREE I 0 1) 182 B 5 48 A 00 o 53 R ' B T I
Hr, WSS SO TR E LR 3,
2.2.2  HbJit RBHEBOL TN S

BIE I X AR R AR LT, SR AL D R 2R 5
BRAL ST SE A I -4 K P A, 1A T R H I
Heed e, ASCH R AR R BRI 2 5
HA1E RS2 Cr 2 42. 3 mg/kg, Hg 247 0. 044 mg/kg,
Cd # 0. 026 mg/kg, Cu 3 12 mg/kg, Pb 2 22.5 mg/kg,

2.2.1 JRRBRELEESEN Zn 4 29 mg/kg,
*x3 RKREEERE. L, Rl BRIFMER(mg/L)

15 H &R Pb Cu Zn Cd Cr Hg

i Bl 183.7 274.8 916.3 1. 66 123. 1 0.9

e E £ /M 13.2 31.6 93.8 0. 44 13.1 0.08

e JiE S 4 90. 04 147 450.23 0.93 51.49 0.42

FrifE s 3.25 1.06 265. 09 0.57 5.87 0.24

B e <y N 300 100 250 0.3 300 0.5

S FURBUREL L., 1.15 -2.26 3.12 2.89 -0. 64 2.23

RERCEY 33 i e B IR Gl ik (ks
A A S E IS BRI 20. 01 61.25 15.52 594,23 2.43 380. 68

WL S ERE ED E B 5 ED S

H1 3 3 WS 7 - Zn (995 YA I fe M L 1.2
3.4.5.7 %5 6 AR Cl s R ——3H) K 1, >
3, PE e EAUR RN 3. 12,388 3 P E {54 Cd 5
Hg 344 AR LR A s g, 5 BB B 51 2. 89
2.23 &M S RS YRR R ZEBEAOR ,1.2.5 ) ik 3
5 GG R AR I I B O R TS Gt s Ph 35 YL AR

P, KB 575 G BRIAE 2 ~ 3 Z Rt b A b s
ez [a]; Cu 5 Cr M RBUSEIY/ N T K Cu (Cr {5
T LA B AT S P 3 i AR O K IR
H BRI AR MK N Zn > Cd \Hg > Pb,

AR SV B S A ARV TR BT U
JILE TR AR E S E AR, Bips g EEE



%21 853 M R M T AR KIS A 75 R AT 13
6 - IRB K = PR HESOR, TeT5 g
FC O P I —— : 4 ERVTESEBEXERHE
;—f f; * ' h o w4E P Cu 7n cd Cr Hg
' 0 L L L | L L L m
Bk 9 T E ¢4 Pb 1
QY Il E - SN E Bl Cu 0.309 1
=77 /N -
i A Zn 0.347  0.732% 1
- Wl cd 0.247  0.359  0.763* 1
Cr 0.572  0.258 -0.06 0.004 1
B3 #EKERRRRERIEHE Hg 0.652 0.429  0.667  0.829* 0.523 1

Cu Zn Tl RS 4o £ B Cd He, R HARILEM B S
ZR5eB Cd Hg ik 2|58 MR T5 R Bl E 4R
V5 GARZE EINARARL, ol 45 K AR AR AL, 7 4 LA s
740 B FE B AR Tl F X S Tl A P R 7
KRR I e 1 AT PN R IS e EE A R Vs ey &
2.2.3 WBEASEFERECETN G R

WIS FERBEEAN I ELETRIEESW
THOLT 0 50 4 R TR 22 R AIE A ) 2 e Ak
BEHLAF g LA RRAE F 5 — DURUY) R 4 JE X R bR
Fe NAR B A 2535500 ) DTG SR SR 17 45 it A 2 9 1 5
&JEisg.

HRAE 2 3 HVB IE A 41 A Al 45 - 4% W50 54 Pb Cu |
Zn Cr A FRRBI/INT 150, fa F R Cd 1%
RS EREGEH] 594.23,1 2.5 Wi & Cd 1 RI >
600, 55 B Wi A 3 Fe B0 AR K W R e AR
Ji A A s He T EAE S fE F F8 40 380. 68,12
3.4.5 Wl a5 RIAEAE 600 2247 (EAL W I s Bhod R ——
B R A S R
2.2.4 JRIRHE SR IC R AT

TRAUAFIIE U8 Hh EE 4 S A TN 45 R S, IR e h 4
J& V5 YRR B R TR R A A SR T YR 5 AH L
ERP RIS — . R4 BERMLRE R FE
SR ICR MIAEAEA S, ok Zn 55 Cr fAAASE, Hg 5
Cd.Zn 5 Cu.Zn 5 Cd JUFP 3 4 8 B A 2 A0 G 1
Hg Cd . Zn Cu ¥JJE 60K, e £ 3 i & 4 5 ik
A — 2 AR, i UL Zn (Pb Hg, Cd 1R A RE 2 []
Wls g, (AEEREMEMT, B FENMNHEEREAR
(Hg>Cd >Pb > Cu >Zn) , EATHERERE S BA] , 76 5L
T AR A S LA, He (Cd 1ER e T 5 A DL 45
AP He (Cd Xt J B BR 88 3 B A0 T R 2R S G O
FHEITE,

3% i

(1) B s B FOKAFTE R Ph 150, AR B SR 1y

o FRBEMRK(p <0.05)

(2) BB TS IR Cr Pb e i 81 - M
408 = Gk s He . Cd (Cu Zn 7E 1.2 3 4.5.6.7 Wil i
T R T 4R YR

(3) JiEJRHP T 4R 15 ¥ A2 Zn > Cd Hg > Ph,
Cu \Cr 153 s XPFRBEE BT A B G B I9H Cd He, T4
ML 1,23 4.5 .7 Woll s, LU X S [X
b4 Cd Hg Al Zn =FE 4@ i50,

& & X #f:

[1] Anugrah R W,Aaron K O,Kentaro T,et al.Evaluation of
heavy metal contents and Pb isotopic compositions in
the Chao Phraya River sediments: Implication for
anthropogenic inputs from urbanized areas,Bangkok[J].
Journal of Geochemical Exploration,2013(126-127):45-
54.

[2] Wu S,Zhou S,Li X.Determining the anthropogenic contri-
bution of heavy metal accumulations around a typical
industrial town: Xushe[J].China Journal of Geochemical
Exploration,2011,110(2):92-97.

Bl %452 REFARFAINLIRREEBOH
FIERHE A D B EFRN[I] P B 2% % 0 ,2009,
25(5):90-94.

[4] Bird G,Brewer P A,Macklin M G,et al,Heavy metal
contamination in the Aries river catchment, western
Romania: implications for development of the Rosia
Montana gold deposit[J].Journal of Geochemical Explo-
ration,2005,86(1):26-48.

[5] Segura R,Arancibia M,Ziiga M C,et al,Distribution of
copper,zinc,lead and cadmium concentrations in stream
sediments from the Mapocho River in Santiago,Chile[J].
Journal of Geochemical Exploration,2006,91 (1-3):71-
80.

[6] Sjobakk T E,Almli B,Steinnes E.Heavy metal monito-
ring in contaminated river systems using May fly larvae
[J].Journal of Geochemical Exploration, 1997,58 (2):
203-207.

[7] E 07,443 K 40,5 AR R A 5 44 A K



14 WP T FRFR(EERHFR) 2014 %6 A
R E 2T R RGN IR 52012, [16] RBAE R BB RALABREKERABRY FELET

33(9):3083-3088. FFMI]BRBEAF 5 H K 2011,34(12H):349-351.
[8] X &4, B#k, R 15,5 RILBRYEL B4 [17] Muller G.Index of geo accumulation in the sediments
AEB T FIEMI] AR F 4 & .2011,30(5):981-986. of the Rhine[J].River.Geo Journal,1969,2(3):108-118.
Ol T & AEELZFTRARRKRELEZTEIFN [18] Hakanson L.An ecological risk index for aquatic pollu-
[J].7- & KA K & 2006,4(2):52-53. tion control A sedimentological approach[J]. Water Re-

[10] KT R T, 240525 AT AR ER search,1980,14(8):975-1001.

WA LT E L BN P2 FIRT—A DR [19] BEFRMRTE R F HELESETHEKT
A AP [T].ER R 5 5 47,2010,8(31):43-46. WP el EN AHGT AL AREAFEHR,

[11] X EH B FEHF RKKTRY LB T HE 2008,31(2):112-115.

BB IKIEN [ FREA AR 200922(5):601-  [20] #0H A K#%4A 2% E S P E IEITRBY FMAA
606. F[I]. R BEAL57,1994,12(4):12-19.

[12] AF4R R ALk 2,30 12, F KT ARBHESL 2] HFAEINBE ) R LERETFFEARERESE
BRERER A SR RE[I.REAHFZHR, Wb 4 [T]. 4 g R Ak K 5 5 3R,1996,17(4):58-
2011,24(1):34-42. 62.

[13] % & H, B M 2328 5 Ed s R KELRY [22] Vega F A,Covelo E F,Andrade M L.Impact of industrial
P EF AR T F IR R[] 6 R 2R AR 47 ,2008,22 and urban waste on the heavy metal content of salt
(3):57-61. marsh soils in the southwest of the province of Ponteve-

[14] #2)eme 5t &, 5 & 5,5 K ELF RARKKF TR dra(Galicia,Spain)[J].Journal of Geochemical Explora-
¥ ER R T EFMN[I] IR A FIR,2011,5 tion,2008,96(2-3):148-160.

(9):1943-1949. [23] BB FZHTM K ERR LEFETFL2ETER

[15] F X B Kk ARKRAREREFNELE 7k 848 K PE[T]. 23 5 9%,1984 21(3):314-319.

[M].3b 7 4k 3 T 3k th AL 2005.

Characteristics Research of Heavy Metal Pollution in Water Environment of
Xintang Town in Guangzhou

ZHANG Lili"? | WANG Chengduan', LIU Xiaowen’ , LI Xia'” , FANG Xiaohang’
(1. School of Environment and Resource, Southwest University of Science and Technology, Mianyang 621000, China;

2. Ministry of Environment Protection, South China Environment Science Research Institute, Guangzhou 510655, China)

Abstract : In order to investigate the status of heavy metal pollution in water environment of Xintang town in Guangzhou,
taking the surface water in the town and the north main stream of Dongjiang in Xintang as the object of study, the 6 kinds of
heavy metals in 20 samples from different sampling point are analyzed. The pollution levels of surface water and sediment are
evaluated by single factor evaluation assessment and geo-accumulation index method. The potential ecological risk index
method is employed to determine the potential ecological risk of heavy metal in sediment on the surrounding environment. The
results show that all the levels of Cu, Zn, Cd, Hg, Cr in surface water meet the three kinds of water quality standards in
Environment Quality Standard for Surface Water ( GB3838-2002), but it is slightly contaminated by Pb. The pollution
degrees of heavy metals in sediments follow the order Zn > Hg, Cd > Pb, and environment is heavily contaminated by Zn and
not contaminated by Cu and Cr. The potential ecological risk assessment method shows, the sediments are exposed to very
high potential ecological risk by Hg and Cd, and low potential ecological risk by Zn Pb Cr and Cu. The correlation among
the heavy metals’ concentration in sediment is analyzed, and the result indicates that the Hg and Cd, Cu and Zn, Zn and Cd
have significant correlation.

Key words; Heavy metals pollution; Single factor evaluation assessment; geo-accumulation index method; potential

ecological risk assessment method





