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Fig.1 The sketch map of sample sites

1.3 SEi ik 5 aieAb 3

UUB) e 5 pH ARAE 1:2.5 /K HEFe /e 3 5 PR ST B4 IR 5 A7 BILJS 0 SR Y ok 44 P T -
MR IF AL s DUV I AL R AT HNO, + HF + HCIO, J7 i, 4 i A2 W A1 308l 5k DTPA 42 U
(0.01 mol-L™"' DTPA + CaCl, + 2H,0 + TEA) #E7% 2 h $2H. ICP il Cu .Pb Zn Ni Cd Fe &, T34k
ik EXCEL SPSS i i 48 31530 #r.

2 R 5{HE

2.1 UIBWIE 4R & ST

TEFF IR pH (B 5. 0—8. 4 P34 7.2, Horp pH < 7.0 BYFESL 7 4>, pH > 7.0 [ 12
AR HEN 0.5%—9.3% ,FHIME N 3. 4% , 33 U W I SRR 94 B0 A5 AE 76 S [l 3] B A5 5Kk
AN, 3 A] RE S5 TE R IR IC AR ) X 38 B SR & & AN A 5, o n] RE 55 AN [l TaT B =z 1] 52 31 Jy 37 G 0 1 A
[l 5 5, N2 SR TR 7 Ji Bl S P ) XSO B A LB o B s T MR OB A B 2 4 i 5 B RRAE
LR 1. iR 1 AT, R A JE R B A AR B R M 2200 FE TR I 9 42 )@ v, Zn S BV BE AR,
149.9 mg-kg ™", Cd W P35 U BEIRAIK, 77 0. 54 mg-kg ™' s H DL Ni (9728 5 RBUR K, 3551 47. 5% , Zn 1175
SRR, ] 31.2% . f A S TR ORI TR R 4R S i, R P Pb Zn \Cd  Cu HFY
{EH43 504 53.15.166.29 3.19 58.99 mg-kg ' ; Hirf Pb Zn Cu [ 5 AR S50 45 5 22 HIR K, (B X F
Cd vt , MIAAAERCR 22 7). 3% — 5 T 5 R A S5 P R BE AR A G, o) — A vl fig 5 oK) Cd AR FRoE
AT o Hpi e K SO i R A . RAE LR BRSSO ITTRR Y Cd XS =4 Bk
0.40 mg-kg_l \0.49 mg-kg_1 , SRS 2k LA R — 3.

R1 WEHURYE SR SR (n=19)

Table 1 Heavy metals concentration in sediments of Caoqiao River (n=19)

JER FI91E he/ME BORfE bRz AL SR B % P WEe

pH 7.2 5.0 8.4 0.9 12.5 -0.9195 0.7247
oM 3.4 0.5 9.3 2.5 73.5 0.8942 0. 4606
Cu 46.5 34.8 109.5 18.4 39.6 2.7847 8.0563
Pb 40.6 20.9 59.9 14.6 35.9 0.5381 -0.4889
Zn 149.9 85.9 262.9 46.7 31.2 0.9786 0.6477
Ni 58.7 31.9 136.7 27.9 47.5 1.9141 3.3190
Cd 0.54 0.17 0.91 0.23 42.6 -0.0426 - 1.0020

T OM AL, B0 K % , T4 Jm E R A ANl mg-kg ™'
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A R 2 O R BRI 26 2. % 2 TT0, pH 5 OM Al 7 2
SESTUB AT DL 5 S T AR B DL T T B ) — 4 8
. R4 2 IR JEth Zn 5300 4 IR B0k B AGHE 5 Cu P Cd A%
FH B E A=K (P <0.01) ;Pb-Cd . Cu-Ni 22 )t 5 B4R S5 B 26 (P <0.01) , Cu-Cd 22 [a] 52 34 55 & 41
e BLTISCHG G 2 ] BT B0 T T ELR 4 D SR A 5 FLAT — 52 AT B, W IR
UK R S T SR AE R .

R2 AFEIEEIRANRBGES L (0 =19)

Table 2 The matrix of correlation among different heavy metals and pH, OM

T pH oM Cu Ph Zn Ni Cd
pH 1.0000
oM ~0.4055 1.0000
Cu 0.0173 0.1342 1.0000
Ph ~0.1020 0.4838 " 0.3451 1.0000
Zn ~0.1778 0.5873 ** 0.7716** 0.5819* 1.0000
Ni 0.0283 0.0678 0.6218** 0.2696 0.5166" 1.0000
cd ~0.1477 0.5705* 0.5261* 0.7293** 0.8039 ** 0.3437 1.0000

# FRWFEMKR, P <0.055 = = FoRMBFEMIR, P <0.01.
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B4R ) LR WA S R S W U 1 K P R R A5 e ) S K A A W IR AR T A RE D, TR
% Bl S R S A 4 T TR B BRI L 1T Fe-Mn AL A5 B HLES A A 78 P58 25 1 Bl 728 1 st
Al AT BE BRI ) SRS ORI AR ) 45 T 1A RIS 4 31 DL ) 2. D] 2 W S A Y A
Yo I A WA RS BT o ) B A A TR, Cu Ph Zn (Ni P-4 L4511 73 531 8 14, 5% (11.0% 9. 7% Fl
4.0% , UL W2 RHR o A EE SR AN BE N AR IR B AU AT, B T RON AR E PIRAS. Cd AP 3 HL Bl ik 50. 1% ,
VLI AR b Cd ATEZSBONANERAE , 25 50 BLHTRE T B K AR sl i A AR W i R R, R s [XC
IV 7% BE TR H ] Cd (HEI, 3 B Cd (1975 5 LA R 1) HL e b X4 #0. XIS AR 45 o 4 3 A A A
i Cd AT S S BRI ER 4G 3 25 VB AL 25 B 2 A DL SR AL I 25 5 25 20 5 LB 90% A2
A7 BRI 10% Fedy. ABFFERT AR A UTRM H, Cd 1 2E W3S BT o e Bl Rk, LA
FIIEAIEYE, 0 Cu P Zn AEYIA RS BEIRT Cd.
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Fig.2 The average percentage of bioavailable heavy metal contents compared with their total contents

FA R YA RS S 2 pH A OM Z[RIAHSCIEILZE 3. i3 3 nl 1, 34 Js A RS 9 it 2 1)
PR AP RGN (P <0.05) , Hirp Cu (Cd #YA RS 4t 22 8] ik 34K 35 4 5K (P < 0. 01) . fH
GIRAMST pH Z A1 HR BB S, Xt T OM Sk, (L Cd A MES S Z 2B FMKE (P <
0.05) ,iX AT RE S AHLEN Cd B 25520 BA 52 A G
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®3 HEBREYAYEE SR pH A OM A

Table 3 The correlation between bioavailable heavy metal and total heavy metal contents, pH and OM

WiH
Cu Pb 7Zn Ni Cd
Eoa = 0.7720 ** 0.5256 " 0.5676 0.5628 * 0.8868 **
pH 0.0830 0.0346 0.1396 0.0070 0.3206
oM 0.2775 0.3955 0.1196 0. 1549 0.4939

# N BHEMR,P<0.05; « « N BEMRK,P<0.01, n=19.

XA R B 4 JE AR DR 1) & AR, AR SCR A Fe S5OTA] 43 i@ V5 Y1 2 B) A Br vE A B (R ok i o
A BE A K S i S 800 B4R a AR . Fe 8% FIRAE AR UEAL B T 15 e B 3L F Fe J2 M58
TRBENFEFWICE, PR 3.5% ; ik, Fe (& BEFE , 2 NG REmEN, 7356, Fe i)
Fe 5 HT 4R A HERARXHE " . RATBRMTTFY Cu Pb Zn Ni Cd Fe 5 5(H>'" 205 418.9
19.5.59.2.15.7.,0.27 49000 mg-kg ' #ZMRE 48 &5 Fe S RMIREAILETENESEEER
FOLIE 3. I 3 AL AN FERFE S E SR E R R BCYE S L, BT DU E 4R A AR AR
1 5, R L NI R 5 R B R, 134 5] 6. 16, Cu \Pb \Zn [ Cd 1) F- 345 42 250001 4. 07 3. 53
4.27 3.34. R[FRAEEH,2.3.5.6.15 .16 17 18 [ 5 A 4 g W i5, 33k A i 2 R 3k 6 5% b 45 52 3]
TE AR R R Tl is Y. o Cu (Pb (Zn Ni (85 K 48 R E0 0 BLAE 18,16 .3 18 5 4, 437l
IKF]7.99.7.14.7.91 12,04, Cd FYEL K BT 4E R U IRTE 3 58, 36 2 7. 35, FB AR 461 BT R Mt
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Fig.3 Heavy metal enrichment factors in the sediments of Caoqiao River
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T FRUTARY) [0 5 35 ME {H ( sediment quality guideline values) fff $2 {4t i1 A= 9 25 1% %% b 70 Bl {H ERL
(effects range-low ) I ERM (effects range-median) 7' S fiif 5t AW 58 R R 8 4 J@ 09 A= W S5 M0 4@
WETE ERL LR, BT <10% Al g2 B A= W25 T R0, 100 24 B 4 J ik B2 R T ERML, AT 75% LA |
(7T E B 3 E A0 . ERL A ERM BB TS BN 4 FR. IARBFFE 45 K , T BRI LA
Cu P24 BE7E ERL 5 ERM Z [A], 1] Pb.Zn Cd f-F- & B2/ T ERL,{H Zn (V- Bk € 24208
ERL 7KF-, Ni (i F- 20 BE R T ERM (3R 1,38 4) . TR, UEVA EoR U TERH TR Y Pb Cd JE 1171
THIRINE R FT BB/, 1T Zn 5 Cu (-39 B2 & 40 i i ERL KV, 5 /] RS ) A 9 5 5 20, 117 Ni
W2 e A AT RE T A T RN (1) F 22 . K5 T ERL 5 ERM BT AR A e i an 18] 4 Jiezs B Ni ob, 5
BE R I RO R IA S| ERM 7K Horh Cd T AEASTE ERL LIR, Cu WA 94. 5% FEALE T
ERL-ERM Z[a],Pb Zn 4bF ERL LAF BYFEAS LA 43 ] ok 63.2% .57. 9% . 1 Ni WA 50% ) FEAS i 3k
ERM, j#id ERL fFEA LA 100% .
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#d4  ERL I ERM (IR{ER (mg-kg ™)
Table 4 The range of ERL and ERM value (mg-kg™")

Wi H Cu Pb Zn Ni Cd
ERL 34 47 150 21 1.2
ERM 270 218 410 52 9.6

{i: ERL 5 ERM AI{E e B W22 3Gk 17].

FUARRLRAE ST ERM 08 5 80 (ERMQ, ERM Quotient) 41181 5 7% , Long 45 AL 200 7K
FH5 ERMQ 730 4 ARG H A8, 2 ERMQ <0. 1 23R4k ,0. 1—0. 5 {2 ,0. 5S1—1.5 P,
>1.5 Jgigdk. &S Al SRAE KL 17 (18 5 B Gk B iy e bn i, 1M BRAE KR T RS bR v, 1K ik
WITER T R AE DO AR ) L B A W 0 T 20 (8 J LA R BN 3 — A D5 TR, DU R AR ALY
ERMQ F-oR th BUR R, 1M ELAE 17 18 5 it B AP s b i, 117 3.5 .6 5 fi Y ERMQ i B3 i 2
R , Ul T AT O AR A Xk A 0y e A S0 T A 189 RS, T AT 2 7 s i AT 4T O A ) B R 9 7K
HETHC, 0 T 120 © AR & Tlb Al A DX (Al BRAE DX T R IX 55 )
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(1) AT IR -F- 2 pHAES 7.2, A HLRP- 435 0 3. 4% , Cu \Pb Zn \Ni | Cd f)-F- 27 B4y
Sl 46.5.40.6.149.9.58.7.0. 54 mg-kg ™. LA R WA HLTUR T4 8 BRI — A EZEWAE T,
In S5 a )R R R FEM KN, Pb-Cd  Cu-Ni ,Cu-Cd Z AW 2B FAHK(P <0.05) , YA [R5 JE 2
LA LR 1 TR P

(2) RFHBAY 4B A RS i A R ELBIEE 15% LLF , Cd A9 RS FL i ik 50. 1% , Ui WA {95 ]
TR Cd JE TR S IERMITER , W BT E BPIRE. B8 m A RESHE B p R R, 2 2
FARNE(P <0.05). pH AU GA S Z B H AR R B F KRR (B Cd SHBURSN) . A
[Fi) 4 e 4 S B AR A e, i T B R DAL I A R L R A

(3) Ni 2B AT ORI e vl RE I A ) B T RONE PR PR 1, U2 Cu T Zin, T Ph  Cd 3 A= 97 1
THT A IVE 4 P REPE /)N s ERMQ AN 25 R B, AT A S LE T BE (HIRAE AT 35,6 .17 18 5 4%) B &AF7E
AT RE 8 JRURSE IO A% 2 A 5 DX Sl ) B <5 R T HE T
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Heavy metal distribution characteristics in sediment of
Caoqiao River, Taihu Basin
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ABSTRACT

Heavy metal distribution characteristics of Caoqiao River, Taihu Basin were studied in this paper. The results

showed that mean values of Cu,Pb,Zn,Ni,Cd in sediment were 46.5, 40.6, 149.9, 58.7 and 0.54 mg-kg™',

respectively. Significant correlation was observed among the tested metals (P <0.05), which indicated that

these heavy metals had the same source. The ratio of bioavailable content of heavy metals was less than 15%

except Cd. Strong correlation between the bioavailable portion and the total contents of heavy metals was

observed (P <0.05). Heavy metals were found to be enriched in sediment of Caogiao River compared to the

baseline level. Evaluation of biological toxicity effects showed Ni was the main element which caused potential

negative biological impact, followed by Cu and Zn. Results of an ERMQ assessment indicated that biological

toxicity risk was found to exist in some of the sample sites.

Keywords: Taihu Basin, pollution characteristic, sediment, heavy metals.



