A FRBERIEZH 2011,30(12):2554-2559

Journal of Agro-Environment Science

I_I.LI:.I—IIﬁ %EEE:L.\F
— A L =7k K BB iR i 4

IREBR, TEY , REE, KER, %
(T AR R2EIRER 22 S T2, TN 510006)

O
X, & 1

e L X RBRTRAK B R RIE BRI T R A 5 AT L PP TR E SR A S E . SRR, KB
K& CODEA . EBE.DO SEEE Cr Bl HRK VIOKIESRHE, BT H VIAKE KIRESE CuZn 5 Cd P& BT 1%
B = Fhnife, HE SR Cu.Zn Pb V3 & BEKR TSR 15 Y i FE i bnt , T BE BRI Ve AN B R 0 BT B et F AR H
KERFERZIRRESEWEBAEESAERE BMONE, IMNEESBRERAEASAF THEE NKE/NK : Cd>Cu>Pb>Zn>Cr.
SKEEIR K BIRTE KM IR B R WA DA EFIR Y

FESES X8204  XEIRERG:A  XEHS:1672-2043(2011)12-2554-06

Investigation on River Pollution and Potential Ecological Risk Assessment in Industrial Area: Taking Dalangwo
River as an Example

QIU Hong-rong, LUO Jian—zhong", ZHENG Guo-hui, CHEN Guo—xian, XU Wen, QIAN Wei

(Faculty of Environmental Science and Engineering, Guangzhou 510006, China)

Abstract: The water quality and heavy metal in sediment of Dalangwo River in industrial area, Sanshui, Foshan, were investigated and ana—
lyzed. Hakanson potential ecological risk index was employed for analysis of the ecological risk of Dalangwo River sediment. It indicated that
the content of COD, ammonia nitrogen, TP, DO and Cr in Dalangwo River did not reach class V criterion of surface water environment. The
average concentration of Cu, Zn and Cd in sediment did not meet class Il criterion for soil evaluation. The sediment dredging out from
Dalangwo River could not be directly used in farmland as fertilizer because the average concentration of Cu, Zn and Pb exceed the controlled
standards for pollutants in sludge for agricultural use. The results from potential ecological risk index method demonstrated that the potential
ecological hazard of heavy metal had strong negatively effect on Dalangwo River sediment. And the average degree of potential ecological
harm was established as the following ranking: Cd>Cu>Pb>Zn>Cr.
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Table 1 Temperature rising procedure of the microwave digestion

EH IEW IR/ BESC FHEBHE/min FRRFEHE]/min

1 1 600 100 100 5 5
2 1 600 100 130 5 5
3 1 600 100 160 5 10
4 1 600 100 190 5 30

1.3.2 IKFETH R
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Figure 1 Sediment sampling sections of Dalangwo River
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LA 5 mL ASERA 2 mL R SR , Sk ELTHAE, B E 1
mL & o WRIEMEATES, FAIA 5 mL fEERFI 2 mL
FAMRIEZE | mL 4. BUFAH, KBRS,
FKEZRZE 100 mLo B 0.2%HER 100 mL, 3% A4
A ARR P HERAE , DAL R 2S RS,
1.4 A =*E

FEWAIEFEIEE LR CuZn . Pb.Cr.Cd.pH
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2.1 REEREKBEZENER
M2 ATLUEH, 5H#3RKEE AR (GB

3838—2002)AH L, COD E A BB S BN V
FOKRIRIE, R T4 V Ik ik, K E A e i E,
PR 0.91 5. 22t REHRAER RN COD.
KA ABEZ WA BE (P>0.05), HILAER —RKA
A SRAFERTA], K EEIRE COD &R 5 BB AT i
22 KREBRFBAKEEERETLITM

TR EE 4 W R 5 SR B M K IR R B V 2ehn
#E(GB 3838—2002) 413 3 Firn o

R 3 A, SHFOK IR BRI H, 4
mH Cr SR T VR, @5 1.07~8.15
i, 15 Y K2 WS R FRIE T W2 TR BT
5 w3 =Z AW A pH {EHF DO EHEAK, W6X522
BRI 9 DO fE&AR, X B B R, FE R
GA] BOKERRE M., WEBKXMIFRE.Cc TE&S
DO fEMEH V2briE, HAbSTUEIFER TR VIR
. KEIRTH/KIAESBIRES0 LEE AL, 45
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Table 2 Continuous monitoring results of water quality of Shuanggiao section in Dalangwo River

P COD/mg L™ A /mg- L S /mg- 1
2 3 FHE 1 2 3 FHE 1 2 3 FHE
10:00 46 45 45 453 a 375 3.63 409 38a 0624 0603 0808 0.678a
12:00 42 46 40 427a 3.53 3.43 396 364a  0.808 0630 0835 0.758a
14:00 'y} 45 32 39.7 a 3.41 3.61 415 372a 0760 0630 0788 0726 a
16:00 46 48 45 463 a 3.43 3.38 412  364a 0801 0651 0781 0744a
18:00 45 35 48 07a 3.95 3.93 427  405a 0596 0753 0876 0742a
20:00 42 41 45 427a 4.00 3.59 432  397a 0617 0637 0808 0.687 a
3 dEHIE 432 3.81 0.687
WK v 25 40 2 0.4
e A ESTERAFRIFICERR.
x3 AEESESERBKETF
Table 3 Contents of heavy metals and physical-chemical characteristics of water

Eies SRAE Cwmg'L?  Zn/mg'L' Pb/mg'L? Cr/mg'L? Cd/mg-L* T/C pH DO/mg*L*

w1 A 0.024 0.207 0.078 0.107 0.003 0 9.8 6.85 26

w2 FHRBT 0.120 0.403 0.018 0.357 0.002 7 165 3.86 13

w3 =& 0.602 0.417 0.020 0.126 0.002 9 156 5.44 0.6

w4 Y105 #f 0.038 0.306 0.052 0.244 0.003 1 165 7.30 3.0

w5 E S 1.130 1.614 0.048 0.815 0.005 9 16.0 7.10 2.5

w6 X522 1 1.088 2.694 0.022 0.445 0.003 0 12.1 6.90 0.5

w7 XUBF 0.177 1.776 0.012 0.464 0.002 2 10.6 7.33 24

FHE 0.454 1.060 0.036 0.365 0.003 2 6.40 1.84

WK R V2 1.0 2.0 0.1 0.1 0.01 6~9 2
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Table 4 Contents of oxide in sediment of Dalangwo River/%

Na,0 MgO ALO; KO CaO TiO FeO; SiO, P.Os SO,

019 029 9.83 145 0.77 034 217 71.11 051 1.07

T B PR Y SRS WA

232 JRIBRELEGYLIRN

H3 5 AH, KRERBREBILMES BT EEY
H5 - IR 5% T B AR v (GB 15618—1995) A L, Cu.
Zn .Cd W& B398 H = b, R K BEIRTRIE TR LA
Cu-Zn.Cd 53R F 5 R HEE SEM L, KB
A RAEWTEAY CuZn Cd.Cr ST EXZEZHEH ) &R
TEERE, M ELSEFYESE SEMLL, B
8.52(Cr)~75.14(CA) i , AR 45 4 i 3 S 19 R 5 o
Br, KEIRIAIRIBE LB & BT R Cd(75.14)>Cu
(71.02)>Zn(34.86)>Cr(11.81)>Pbh(8.52),

KERIHRZRPESENBIEESBREERX,
AR5 RBCERELR , K 70%~188% , fm T— A 4092,
A8 R TR VL BT BRVL) M B A AR T2 )
TRAY, RAZLENHE N ES RS ENZFHER

%5 ABRAREELBEE (mg-ke")
Table 5 Contents of heavy metals in sediment of
Dalangwo River(mg-kg™)

Eis= SRR Cu Zn Pb cd Cr

w1 BHE 232.65 41500 1884.60 291 209.05
w2 FHRBT  851.00 136875 53590 872 762.40
w3 =#0 119.50 53250 1845 1.61 114.70
w4 Y1054 5295 61500  7.05 129 82.30
w5 BFERE 216895 118625 50.80 1.61 463.80

w6 X5224F 177695 374375 8695 420 52245

w7 AT 44420 112500 705 097 163.85

THRAE 806.60 1283.75 370.11 3.05 331.22

Cvl% 105 89 188 90 77

iﬁﬂ;ﬁiﬁ;%ﬁrﬁ 400 500 500 1.0 400
=%

I HRAETERRED 112 35.8 289  0.04 348

LHABERPIEEY 250 500 300 5 600
EEHbRE(pH<6.5)

Ko XBRT ZHIRIAAT SEME S, 8 FLEZ3]
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5 EMEET RTS8 BT R iR
HAeHIRE FKET T R Tolk s g
FEYIHX,
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TEWITE , Zn B KfE H BUFE X522 #7WriaT, Pb & KME H
BUAE_E WA B2 #E) W, Cr 55 Cd BB H BE TR
T
24 KERFERRBREEEBELESRETN

ENIMEM IR E SR IS R TR R E 4
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Table 6 Creature toxic factor and background value of

heavy metals
LR Cu Zn Pb Cd Cr
HRME Cimgkg? 30 80 25 0.50 60
EYBERETF T 5 1 5 30 2

R ENMERSBEESRERENXA
Table 7 The relation between evaluation indices and potential

ecological risk

TR TERR Er=gatiEn | WIEASEERE
E;T% RI E;<40 B RI<150 LZL
40<E:<80 B 150<RI<300 g
80<E;<160 B 300<RI<600 G
160<<E}<320 3 RI>600 TR5%
Ei=320 Wi

R AERARETESCENBEESEFEMLINER
Table 8 Resulis of assessment and potential ecological risk index

of heavy metal in sediment of Dalangwo River

E}
SRFEWTIH RI
Cu Zn Pb Cd Cr

w1 3878 519 37692 17442 697 60227
W2 14183 1711 107.18 52326 2541  814.79
w3 1992  6.66 3.69 9690  3.82  130.99
w4 8.83 7.69 141 7752 274 98.19
W5 36149 1483 1016 9690 1546  498.84
W6 29616 4680 1739 25194 1742  629.70
w7 7403 1406 141 5814 546  153.11

EHME 13443 1605 7402 18272  11.04 41827

H2 8 TEM &S AT A, KEIRFRERRES R
WIEASEEFR LT RHE,

(DUR—FEE BB AEESEERE BT
. Cd TEA R TS FEA A e R h 453
W%, EI7E 58.14~523.26 Z 8], i e S R B =
A RFERTIET W2 TR BT ik SR 38 B 7 A B e E
FE, 787 REERTR P, Cd BTBAEAE BB ER A 1
AR 2 MR 2 IR 2 NP, BREEMNGER
T;Cu B EITE 8.83~361.49 Z ], Hrf Cu 7EREEKTIH
W5 B RKEMAEREERBERK, R 361.49,15%]

PR AEASAEFERE ;P E W1 KE) Ei&EK,
KBRS EE, W2 TS S A ERE
ok, HADERRBREWBEASEE ;Zn A W6X522
BAEDSEENTE, HMESEERY E YN
40, IETELE DO ERR B AR Cr TES M TIH R R
WIS A E B4 Cr MASEERMK,

QUKERHEEZERRBEELEILEN EIF
WEHATIEN . Cd AT B ERECEY R 182.72,7F
160~320 Z 8], JB FREADEER ;Cu EBBER
B R 134.43, 16 80~160 2], BT RASAEE
R Ph AERSEE RN 74.02, 7 40~80 Z (8], /&
FrREESBER, Zn 5 or BFHEE<40, B TR
MAESAEER, Hit, RERFREBESBEBALS
& E SRR E MK E]/NA . Cd>Cu>Pb>Zn>Cro

(3 AZ & RIBEADEERE RI XS RN
T #F 47 PE A RI B A8 AL Y5 Bl R 98.19 ~814.79,
WAY105 B F1 W3 =45 1 W 1 A B 7 2k A M R
FERH, T W4AY105 B A G F AL W7 DU
PR EDEE, W5 B E RGERNE AR A
B ;W1 BEE] W2 TR S wexs522 Hrria 2
R AEESREE, Hh w2 TR RI A
814.79, BB AENBEBREIGRFMER 1.36 15, 4£5
fEERR, MEARKBEIRFRZERIRESRENEAL
BIEE BN,

MEL a0, KREIRAETR Cd 5 cu T
HEAESGELEME, HKEST cd 5 cu MISETHE
L, B 1 E KR R Ri5 G

3 %Hit

(1) KREERIFHAKA COD AR ABE.DO 5E 4
J& Cr S EYSBI K VIUK KR, BTFEHVE
KR, R Z ZUB RS 0.91 %, S BEE IR 0.72 %, L
B RS s I E M, B 1K E Bk,

() KRERAIIKIEESR CuZn.Cd & 2T
TR =S, B CuZn.Pb & EMTFIHE
AR TS Je P s e SR , BRI B g IR
FIR TR AN EAE R MR BB A A L, A 25 XIS
PRESEH T REM

(3)#H Hakanson T&7EA4: 75 /6 E 18 Bk X KB
WIHKTEH E SR MBS EEH TN LR
FH, KERARERRES BB ELESAERER
AR, UM E S B EAS A E PR ENKEN
4 : Cd>Cu>Pb>Zn>Cro
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