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Total Contents and Species of Heavy Metals in Sediment of Qinhuai River
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Abstract : In order to find out the direct and potential harmful influence of heavy metals in sediment of inner Qinhuai river and supply scien—
tific data to the protection against heavy metal pollution, this paper studied the total amount and morphological characteristics of heavy metals

in the sediment of inner Qinhuai river by measuring the total amount and using selective sequentially extraction method. The total amount of
each heavy metal element except chromium exceeded the background value of soil in Nanjing. It was found that Zn, As and individual sec—

tional Cd belonged to the heavy—degree pollution, Hg, Pb, and Cu belonged to middle—degree pollution, and the severities of pollution were in

an order of Zn>As>Cd>Hg>Ph>Cu>Cr. Analysis on the morphological characteristics of heavy metals showed that the content of exchange—

able Cd was highest in the sediment of inner Qinhuai river, Pb was the second highest while As was the lowest, Cu and Zn existed mainly as

organic matter bound and Fe—Mn oxides bound. In inner Qinhuai river, the heavy metals which were most likely to harm the biological envi—
ronment directly were Cd, Pb and Hg, and the heavy metals which had potential harm were Zn, Cu and As. Source—searching analysis on the

correlation of the total amount of heavy metal elements in the sediment to the total phosphorus content showed that Cu, Zn and Cd were main—
ly from domestic sewage.
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Table 2 The background values in soil of Nanjing(mg-kg™)

JLE Cu Zn Ph Cd Cr Hg As

Hfd 24 61.50 26.2 0.10 93.8 0.232 10.9
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Table 1 Selective sequentially extraction (SSE) method of heavy metals in sediment

® & PRI B HE Iy 7k
A H2.000 g £ 1.0 mol - L ) MgCL % 15 mL, (2521)°C F LR 1 h, B0 S8 B IR, 053 /K ik s A B0
1, AT R
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Table 3 The variation of total contents of heavy metals in
sediment with depth(mg-kg™)

DRI Jem
0~5 5~10 10~15  15~20 20~25 25~30
P Hg 0.43 0.47 0.57 0.33 0.4 0.37

Wi E

As 21.1 90.6 264 257 25.3 24.3
Cu 42.1 459 475 55.1 48.8 52.6
Cr 72.5 77.5 82.7 87.9 850 603
Zn 4384 5644  471.8 5725  499.8 3673
Ph 168.1 1362 1056 1153 1531 857
Cd 0.78 080  0.63 0.67 0.88 0.75
WANF  Hg 0.28 0.4 0.2 0.23 0.3 0.33
As 169 28.9 23.1 294 502 266
Cu 56.8 65.5 62.3 44.0 59.5 66.4
Cr 0.6 784 652 953 1143 99.0
Zn 5155 2779 4593 4570 5124 1534
Ph 2083 1980 1345 921 1072 785
Cd 0.88 0.65 0.38 096  0.67 0.72
HIKE  Hg 0.13 0.23 0.27 027 0.26 0.23
As 335 136 23.1 308 44.1 71.4
Cu 30.3 46.1 69.6  29.1 36.7 485
Cr 70.8 70.9 91.6 388 568  49.9
Zn 4356 5746 5932 13019 6717 7313
Ph 97.0 1228 1355 1436 1487 1384

Cd 1.08 0.63 0.56 0.91 0.55 0.51

A5 W T 4 1 1 e AR 1) AR A A LB
BT AR Y Zn Ph Cd 255 K] K e W
() Cd i B RS, JUIHERAIE B 0~5
em [ Zn \Pb & E43 508 25~30 em A1) 3.7 Fl 2.4
¥, A ZE R UTAEK Zn (Ph Cd A9Y5 Y AE ] . M
BB Y B RE, BRYIREWTHR Zn &
TR He &, B T H AW A, 45
A 17 4 119 ¥ e A R A AR o

g5 G HHEY S H S HEAET bR U I AN 4

RONTIBRYESEN SRR, B4R AREN
¥ A Zn>As>Cd>Heg>Pb>Cu>Cr,
32 BEEETENERSBEEYBERIES

H P 2 % 4 R A5 3 B TN, 3 A Bl A B T
Cd 1 Zn W HIE S EA YT A E o SR 2Z MY
By, Cd FEIRANR W I 0~5 em AbY Zn ZEATH Wr I
25~30 cm AbHJ3KF] 90.0% L) |, EE S E Y ] 44
BHEHD S EZMEALE R Cr, EA K E Wi 25~30
em AMUH 19.4% , A[RHE L8 AN TR E 5%
WHRKER X 5&ELSE TR L E
& B A M BR AL 2R E A AR K R ST 3 A AL
i, Cd AT S s & w s, 1F 15.3%~37.2%75
i, B Cd JT &R BT gt feoi , 2E OB v i 5
AR HAR R P, W] 284525 & Y LR 13.6%
~30.6% ,As [T L& b, AU S EN
0.001%~0.009% , itB As B9 3G shPE RS . Cd BRI
G HH-HAMS TR, FREE G R
PR R R B R A S B, i AOK A T AR IR
R A TES EALIE T, AT LUE Y CdS AT
V. Ah, T Cd B RsRM Emfkae ), kel
DARETCHLFNAT DA B e R e

B B DR E SR AR AT 25~30 em
JEEI S i R B Y 43.9% , Ok SRR IR +h 45
B A E S BIRES , S S EEERD AUY
K1) 0.8%~5.8% FF MAKIRIE AT I FE
R AN B A I B AT E R A VR, 4T3
DAY RS A Sl B 2B AR AT, RV e A AN HE ik
MITEOLT , BER AT BE 22 TR b Bk HE fe , (T 3
TSR INEE , L ER S A A S R AR . Y EE L
BRI SAETE, 5 MY 33.2%~63.4% , A T] S #2577
R, W G iR A, AE KR rGE i A
B ARTTHE A PEE 2 N Ad B R — i 1 U

i 3= DB A B B A AT AE , ST i Y AR
B SRV AS K A= R AR o AR D B 18 BN R, B
BN SENIEREE, BESRIEH 76.0%,
Ui AR S R DU P 0 DL R AN ZE o R B
AR AEF R A S & EES, WHA —
JE R BT 3

H &L 2 BN S AR RRIE AR , Cu A HLES G4
Zn 5 Hg MIRIRERZE A7 .Cd 5 Pb 0] S8 834 7E
DUBUREE 15~20 em i [BI I BG(E,  Scph s gy e g
JE53 A0l e T 4 JE DIBUG PR 45 10, Ge L
B, AT RESE e I L TR ) B SRS 2



1388 MR &S5 EUERDURRY 4 B SIS 2008 47 A
1.5R 100 400 =
| |
80
- - 300+
D n 0
< 60} Z
\éﬁ‘ 0 [ - ED 200 —
71 - =
< L e — gy —
solw WewE mmw LR ) I
N N II ......... . . ..llll '''''' u®” .....l
0 6 12 18 0 6 12 18
400= - 5001
1200 L
7, 300 o 400
= oo 900~ B0
W 0= - .I o0
\E %0 600 \E 2001 g
o - n \E P m N -.. ™1 = | | = ] - . mg
100 ‘mm l!l....l.!m!....!i..i N 300 - 10 mH® - L L
0 1 1 1 0 0 ............... qrroceceeeeeeeees | SRR |
0 6 12 18 0 0 6 12 18
1.5
O I - T R e o REETRRME TR

Cd/mg-k

R JE [em

YR [em

YR lem

TE: 1~18 RS, 4 5 cm 422, 230X R; 0~30 em AT H:
T 1~6 Dy T HRIBTIHL , 7~ 12 S iR, 13~ 18 SR e B

B 1 TRinRlEESTEE RERRER

Figure 1 Comparisons of determined values in river sediment and different background values
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Figure 2 Changes of different forms of heavy metals at each section with depth
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Table 4 Correlation coefficients between total phosphorus with

heavy metals and between heavy metal elements(n=27)

Hg As Cu Cr Zn Pb Cd TP

Hg 1
As 012 1

Cu 027 -036 1

Cr 016 -021 0654 1

Zn =026 027 -031 -032 1

Ph 037 -0.15 028 028 063 1

cd 01  -018 -0.7%F 047 022 025 1

TP -046% -0.12 0.6* 026 059% -046* 0.62% 1
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