ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
m
s
mE

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




- et N Jeps
«l‘ &E ﬁ § ENVIRONMENTAL SCIENCE HBL ST

( HUANJING KEXUE) 201245 H 15 H
H K
[:iuﬁ 1%%*%?1*%%%%5’ fﬁﬁﬂ?ﬁ{, ............................................. ﬁf% E@Tﬁ%,/l%,ﬁﬁté?gfﬂ,ﬁm%( 1409 )
K VT = 48 T X 5 AT R R 3% Fﬁwﬁﬂ%mﬂﬁﬁﬁﬂf*”ﬁimﬁ¢%fm ..........................................
............................................................................................. Ak R R FE, BB, TRE(1418)
b5t B A3 T — TN IR S R ) T T e FL S TB M HTIIFIE weeeerereeremmemmemmmnteettitiiiiit
........................................................................... %}/J\ﬁ%, ?@%’ EE}"‘E&’ j}]%;f:;’ /g?ﬂﬂﬁ—'%, E;{%%( 1425)
SRR ANISURE 4 Tl 28 K TR ) 2 1E 2 AL EEVE [ FLAETIFIY. vvveeerrvrerereessnnreneensnneneessnninseesannnesaessnenns
........................................................................ g)ﬁrb' 7}7;'%7% leﬂ 5,7‘& ﬁ—’l—]%a%,ﬁp%/%,§%, %21(143])
FEH A PMZSE?ZEEJZ&EE{J?E%L ............................................................ EHFE BT F R, B XE(1438)
KT TR FE R N2 R AR T F IRIE TS ULTIFIT +oovvvrrrerrermrrem et
...................................................... FRE KW, ER,KEHR,JETF, AEM, KA, K EH(1446)
TR EE LR PM, ﬁfééﬂ‘ﬁﬂlﬂﬂ’] ................................................... Bl gmhg EXT,H é‘lf/\( 1452)
Eﬂﬁr‘@kﬁz@:xﬁf%ﬁ@m%ﬁ%ﬁ%ﬁ&*’%ﬂﬁ@ﬁm --------------------------------- Bk KE R, B i, Rk R (1457)
SWOKJERRBEAPIRA F S R K-SR TR % OB R ERIR e W8, B34, F U, 7 % a8, x5 (1463)
R DI B E NI STH9/E AUIISE VN [ T, e E X, A, R, RE R (1471)
SURIRIE T 5 ORI X - ML DI VR I OB E OB - MR, K HEE, Stk A (1476)
FOAIRUETT UKE 72 5 UK AR TR ARG -oeeeeeemeeeeeeineeeeeens REF KAE FEE T, EXH(1484)
ﬂj(L{@7k{ﬁ@ﬁm@€@L1hq:Tﬁﬁgﬂﬁ ............................................. Bowt B RH L BEER, AT, FEAMA(1491)
IR ORI R TR P AL o oeveeeeeeeene PO B RE e, B, RIS A, B T, R E (1497 )
(,yﬁ—ﬂi{—wﬁ UM RIS B IR v eeeerremmmmme e Eip Elk FEE FEL AFE(I503)
I R I BRI 10 SEAIK T B GEIE FAPHT o eereemseeseesemsenssnsnssns EY W IPSIE VS 3 ¥ 3 JOTITY)
Rt R Ik R O AR LI N v T T L L PP PPN INE, EWE, EEE(1519)
LB K M R K5 Yo VB I 5 F5 B ARG wvveeeveeerneeeneesne e B I, FRAL TR, KAE(1526)
i T KR A S AR SRR RELL «eeveeeeereemremeenr e FEE, AR, T, Rk, 3] (1532)
T 617K B 1 P AL B AR S GE - vovveeveeeenee e SH, B3R, T, A, B, XA (1540 )
SR AR ) K W rp S %%I}%H’Jf“ﬁtt%m% TIFGE weevrmmeeeeerrmmnnnnanneee e SREII R B HEE, T XL(1550)
B b KT A R B AT HLI P2 BT BN < eeevvevvemmmerereemmnmnieeeeeenns Fr ok, K B E R ukok, T E H AT, KL (1556)
K R A R DICE T K TR FIESE oevveeeneoeennne Wi, R B X K, R (1564)
mm@g@ﬁm»‘@ﬁjﬁﬁm T BRI T VBRI A R e veeveeveemmemnmmeen R, (1570)
EE;%%gjﬁgﬁjmgﬁﬁﬁgﬁiﬂ]ﬁmgqmjﬁ;wgmgﬁjb ....................................... X B, B, E R (1575)
TR Uk X TR HE AR VR K TG AT I JTEATT «+eeveeereeemeemeemeemnese ittt e H T4, ERECIST)
IEI/QXX%AE’J%”EWﬁBbL ............................................................... EARBRE, R, B ZH(1587)
VR T P B L R AL WA P R AT SE B IIFSE - oveeeeeveoe e LTI, K, A, R (1591)
57K J1 SRR T Hl b R AR - oo oceneveee BIRE,BER, BT, o6 (1597)
YT VE KA R RS KL EEETE I NDMA RN R ZEFGT coveeererrrremeeeneinenns W e Ak HE (1604 )
T SR SR AL B RTBIRAIBETE - vevoeeeeeseveeessnieens WAE,ZHE HEF REA, TR A(1609)
PRI TR PRI Zeta HUOLS EPS JZETLARIE <+oovveeeessessessisinns FHF,HARL, B, B, A HE(1614)
TS P NI T B T BRI« e evvemme oo et e e BRI KM, F i, Rl (1621)
Kﬁ%?’_ﬂ%W%%ﬂﬂﬁ%%fﬁﬂ%L%%Wﬂ@ ............................................. A AE T AF, Eﬁj\g}ﬁ,}‘(ég@( 1625)
TG VA AT T T FO W B AT SR +oeeeeeeeeeeeeemeeee ettt 48, F AR, KOk (1632)
FE ISR T [ a] CETE BB IR ZE TH R SRR R B MA] «eeeemermemmrmmenrnieeen B A, KA, EAM(1639)
T‘ﬁf‘?‘iﬁi“—A/’E7J<5LIEFE’J(£@(5/JEEPQEHE]E/ Sy B W e T A Z T EG TR ORI LN LR LRI SRR
............ e SR SR PR KA, X T, HOFE (1646)
FEAW PR K P B R A T T 108 S LR AT IR <o vvvvvvmmeeeeemmmmii et Mk, B XK B, E4(1652)
Xanthobacter flavus DT8 F%ﬁ?—lﬁﬂmﬂ%ﬂiﬁn ....................................... ANE Fif;lfz % 3 H‘h,]@fﬁ’—? Fff}%ﬁj&( 1657)
ARTF AT M F IR FA TR A5 [ A LI oo S, TF IR I B, 7 L IE I 7R ( 1663 )
R T e ey T BRI, TR, KAA, 2%F, B4 (1670)
KAITHE TR 22 &3 782K TP 2 GBS BT A L LI KU «+vveeeerererermnemmmnmemetiteite e
............................................................ ?ﬁ,ﬁ%%,%‘w}'ﬁ, &,E*ﬁ%,%ﬁ%’, ?ﬁﬁh\’%,ﬁﬁél(l676)
IR | 1 UG E X S SR K T B A B ) B 15 G AT VBB JRUE  +eeeeeeeeeeemeenenmmnmnenettet ittt
L R IRLEN %E?’;,ﬁ%d}%, t /ij: ?ﬂ,%’ ﬁk,%%,?ﬁﬁéﬂ%,iﬁﬁﬁ(m&)
B VA B SRR SRS 28 T AT SRR worvveeeeeeeee e WD, R HE B E G (1687)
PR X 2K P SRR T4 8 75 e VA 2 IXUBRE AT oo eveee oo
........................................................................ TR, B ANAE I EWA, BONE, M4, %k (1693)
ﬁﬂﬂﬁa%giﬂklz?ﬂﬁm%ﬂ%EPE@EH‘JW‘EW%F&E?&W@ --------------- MR A, IE N K EE K, FEE(1700)
WK LR R X LI T R RIS A SR - eveoeeoeeoe HEE,LAE EH, KES, X XK, EEE(1707)
VG A 300 X B T v e &Eét%ﬁx&f -------------------------------------- WE EEE, FEM, AL EXA(ITIS)
BT GIS BRI 07 LI B R TG YT oo ovveeveeeemmeeeeneees A EE, TR T W, TR, B F(1725)
ST N XS SVE HORE A TSR LI oeoeereneeeenos AHW ER KER FHE N FE AEEH(1731)
St FU b FUEF B X DNA IS RIEAEIE wveeooeeeeeeeo T, G, IRK, KT, 20, EAR A (1736)
LNAPL 7E i K J2 305 T2 AR B G TS - eevovee oo BEL AN HE, FHE Bil(1744)
G AR UL RS B FE R R R AT o ereo oo FF BUR FHN, I A BE(1753)
WA A K R R j;}fvﬂ;wﬂﬂﬁ ................................................ "z, gﬁq,ﬂyﬁ;ﬁ’ B LA (1760 )
] AL My R A PAHS 7528 L IR B RIFGEIEE e veereemrrmrenremmetmeieei BMK, TOE, BER(1767)
(RBEREYVIETT IS 3 (1483) (AREERL Y AEFa fai W ( 1620) {5 5.(1490,1496,1586,1743)



33 B4 5 7 1% Bl 2 Vol. 33,No. 5
124E5 A ENVIRONMENTAL SCIENCE May,2012

S

HABRTWXABLRYPEERNSHMIEELE

SR

ARG 2 PME 2 SRR ik 2 AR PR

(L JRAWMAEBIGEET, M 5100705 2. T ARAE WA OE S 0 S SCR =, T REMAEY N HH AR A LR E,
J7H 5100705 3. ) ARAA Ae e A A 0 S e R AP AL M R e IR S R A, M 510070)

TEE . O T e T AR R X G T K AR TR v B 4 TR %t B LT A 0 A 25 XU, %ot T R A L TR DA X S R AR L 1 T
Mb XU B 4 i B AT T2 (R B0 A0 LA S A 25 R PRAR IR 5T . MR 40 F s ol 1 b 40 A DX 38R o, 465 & Tl TR KO
TEBLREE 12 A RAFE s R VUL S . A BT 5 R, IR 4 R 15 YR ™ &, & W 25T & Cu Zn Cr . Pb As Cd Hg
B B Y8 Bl 43 ) A 70.1 ~3525.5, 378.1 ~2994 130.9 ~4791.5, 65.8 ~374.7, 19.2 ~56.8, 0.5 ~4.9, 0.3 ~2.1
mg kg™ HESEITEMTGLEREEHEEFHMKIK A Cd>Cu>Zn>Cr>Hg >Pb > As, Hift Cd Fl Cu AY75 4L & FRAE 1445
BORBIR AR, HA R AW E AR S IR EFHKUCH . Cu > Hg > Cd > Cr > Pb > Zn > As, H. 1 Cu Hg #1 Cd 73y
KU REGKRBIARRFREE 5 WA SR B OR AR R . JTR M RBLRALAVE SR i F = L H 2, Cu Zn Pb Hg
1 As B0 E5 %, @RS KB TEE Cd T Z_E B BIRSA 80, S0 3 Cr WA A B ka3,

KW DURY; ELEIEY; Al BB, A S F I

FESES. X131.2 XEFRRED. A XEHS: 0250-3301(2012)05-1700-07

Investigation on the Distribution and Potential Ecological Risk of Heavy Metal in

the Sediments from Typical Electrical Industrial Zone

DENG Dai-yong' >, SUN Guo-ping' >, GUO Ju'?*?, ZHANG Hong-tao'>*, ZHANG Qin'*’, XU Mei-ying"*"
(1. Guangdong Institute of Microbiology, Guangzhou 510070, China; 2. Guangdong Provincial Key Laboratory of Microbial Culture
Collection and Application, Guangdong Open Laboratory of Applied Microbiology, Guangzhou 510070, China; 3. State Key Laboratory
of Applied Microbiology (Ministry-Guangdong Province Jointly Breeding Base) South China, Guangzhou 510070, China)

Abstract : In order to investigate heavy metals contamination status in a river of a typical electrical equipment industrial area, Ronggui,
Foshan, 12 sediment simples were sampled for analyzing Cu, Pb, Zn, Cd, Cr, As and Hg. The index of geoaccumulation (1,,,) and
potential ecological risk index (PERI) were then employed to evaluate the pollution degree of heavy metals in the sediments. The
spatial trends results indicate that the sediments in sampling sites have been severely contaminated and the concentrations of Cu, Pb,
Zn, Cd, Ni, Cr, As and Hg in the samples ranged from 70. 1-3 525.5, 378.1-2994, 130.9-4791.5, 65.8-374.7, 19.2-56.8,
0.5-4.9,0.3-2. 1 mg-kg ™", respectively. The descending order of pollution degree of metals was: Cd > Cu >Zn > Cr > Hg > Pb > As,
and the average /., values of Cd and Cu reached severely contamination grade. Similarly, the potential ecological risk intensity caused
by different metals was: Cu>Hg > Cd > Cr > Pb >Zn > As, and the average PERI values of Cu, Hg and Cd reached strong grade.
Distribution profiles of heavy metals in vertical direction were different with depths. The concentrations of Cu, Zn, Pb, Hg and As
reduced from the bottom to the upper layers. The high ecological risk element Cd showed a slight increase in the surface layer, whereas
the concentration of Cr steadily increased with the reducing of depth.

Key words:sediments; heavy metals contamination; distribution profile; index of geoaccumulation; potential ecological risk index
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Fig. 1 Location of sampling sites in Ronggui inland river
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Fig. 2 Horizontal distribution of heavy metal concentration
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IS HEM 10 ~20 cm 2 0 ~ 10 cm 21 , Y
AT BT, DLIAIEAE Cd 45 T — BE TS JeHE ok >
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AR ZE Ty T VR FE S/ | P 0 P s s ) PR
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Byl 2 L R BRE s x & Wiz
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Fig. 3 Vertical distribution of heavy metal concentration
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Table 5 IEf" of heavy metals in sediment

SRR W T Cu Zn  Cr Pb As Hg Cd
S0 L9 26 1.1 1.1 24 20 7.0
s1 4.8 43 29 1.6 1.5 44 54
2 7.6 53 63 30 1.5 35 5.2
S3 6.9 53 52 23 1.5 39 5.6
S4 6.7 52 53 22 1.7 51 6.0
S5 6.0 50 45 24 1.8 48 6.3
S6 59 47 3.8 20 1.5 44 57
s7 39 27 20 05 0.8 33 37
S8 50 3.9 26 1.0 0.8 24 43
$9 6.3 55 52 22 1.3 35 59
S10 50 51 3.4 31 1.2 35 53
S11 51 53 45 33 1.5 32 6.2

ARERTESL(E] 54 4.6 39 20 1.5 37 55

>Hg > Pb > As. AAJHEEJEFIEH, Cd A Cu Kk
SRYG YL HEIL 6 HARME. Zn IKF 5 9L, MR ~ R
V5Y%. Cr M Hg 435102 3.9 F13.7 9, Aimi5 4L, Ph
L As KBTS e, POR AR AL S A5 R LR E S
I (S0) B Cd V5 44/ 5, bRt LIS, HE &R R
AT 1 ~3 ZI0E, 8T s Y. Mo R i REE
AR AT LA, Cu Zn Cr P I Cd 5 5 J5M
(RS Femn e B B S2, SRJG B AL BRI & ST 1Y
AR, S8 HE AT I Tl X 5 % 25 T . R
FE PIRIR VR KR 1w 29€ B0 H 9 , + TRDAER 118 3
A TTER Hg 1 As 72 A 26 A 6] D) B
JCE TS YL ERE , He FI As B B8 B0 3 Bl
SRAFXS AL/ A F 3 v ] vy i R I )
XEERFE Hg Fl As fe K BRI AL F 5 R X T

FRVATIR |, TN 2 R i 14) P o) 328 o Tl DX Bl
SRR e A FEMT I A He A1 As 7E 7 R W
4 JE v SR B S RS ], AR5 B He 19 5
U AU 5 7, As & BB 12 10 .
2.2.2  UURWhE &8 TS P e AR S KBS T

MF 6 M F RS ERECE, v UL, BT 7
FhE 4 JRIE R R T Zn Il As 4, HE 5 fiE 4R
A T AE L R T AR AR SR . Foh, Cu A Hg
HARERIG Y, Cd M55 Y, Cr A1 Pb A &5 4,
Zn F1 As R fdeim g, 15 Y48 £k = 2K 550 0 Cu >
Hg > Cd > Cr >Pb > Zn > As. NIETEA: 25 /6% BRI
BORUFE Y, BT W D0 o5 22 30 b 45 DA i AR S R
Iz, b SRR BOR AL Wi i Tl X S2 9 RI
iKFN1070. 5,78 1 600 A% 5 A 2 XUES: Y L
T P A 285 DR F e BIMEG 43900 R . S2 > 84 > S5 > S3
>S9 >S6 >SI1 >S1 >S10 >80 >S8 >S7. Horr,S2
>S4 >S5 >S3 >89 >S6 #FikF] RI=600 1R 550 4E &
KUK TG L S11 > S1 > S10 > S0 W 457 T+ 300 ~ 600
(R RS T, A S8 > S7 J& T 4895 Y i [, 1%
Al b A B EUE A R R

e REFE P HEE IS R IT RN Cd Cu M
Zn, (HEAEAES S FE B0t w5 Y4 Cu Hg F
Cd. HPLXF 253 He 8 PE R & A K. 1%
SERANVEAR B X AR AT b i 4 S Y
WA T 2L 7 ) e 2 S 1 K TR VR
4 T WUBS: DAk v, o A A KU R 4 B S A
Hg Cd 1 Cu, %45 R FADE 5 HE 2. 76 ] 45 4w
FEH, Ph (AR S KBS R T Cu, (HAHEZE H Ph 4=
25 AR U 421K
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Table 6  Risk index of heavy metals in the sediments
E.
RAHTE Cu Zn Cr Pl; As Hg cd i
SO 11.7 4.7 4.4 21.3 37.8 40.6 296. 1 416.5
S1 84.5 15.8 15.8 28.3 21.0 205.6 99.3 470.3
S2 587.6 31.6 159.7 74.9 20.9 111.8 84.0 1070. 5
S3 357.8 32.4 73.1 47.1 20.1 145. 4 111.0 786.9
S4 311.7 30. 1 81.7 43.3 23.3 338.4 152. 1 980. 6
S5 189.5 26.2 46.9 51.3 25.4 272.8 180.9 793.0
S6 182.3 20.5 28.0 37.5 20.9 205.6 121.2 615.9
S7 45.5 5.3 7.9 13.2 12.9 97.7 29.4 211.9
S8 99. 4 11.7 12. 4 19.0 12.8 50.9 45.0 251. 1
S9 232.8 37.4 75.2 43.4 18.0 113.3 144.0 664. 1
S10 96.7 27.8 21.3 80.0 16.9 115.2 91.8 449.6
S11 107.0 31.5 45.1 94.4 20.5 89.6 169. 2 557.3
ISRERELIE 192.2 22.9 47.6 46. 1 20.9 148.9 127.0 605.7
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