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Concentration and Spatial Distribution of Bio—available Fraction of Heavy Metals in the Sediments from the
Nanhai Lake
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Abstract: The contents of bio—available fractions of Cu, Pb, Zn and Cd in sediments of the Nanhai Lake which was an abandoned channel of the
Yellow River were analyzed in this work to study the geochemical behavior of heavy metals in lake sediments and the controlling factors. The re—
sults showed that the contents of bio—available fractions of Cu, Pb, Zn and Cd in surface sediments were ranked as Zn>Pb>Cu>Cd; The percent—
ages of bio—available fractions in total contents were 23% for Cu, 75% for Pb, 42% for Zn, and 83% for Cd. Therefore, Cd and Pb presented more
potential risk than the other two in surface sediments. The bio-available fractions of Cu, Pb and Zn in surface sediments of the central lake,
southwest part and northeast part showed higher contents than other parts, while Cd showed higher bio—available fractions at the southwest part.
The Cu and Cd in the sediment core were dominated with organic—bound fraction in their bio—available fractions, while Pb and Zn were domi—
nated with Fe, Mn oxides—bound fraction in their bio—available fractions. Under the higher reducibility of the Nanhai Lake, the Pb, Zn and Cd
presented potential risk to the water, because they were dominated with Fe, Mn oxides—bound fraction. Compared with the Yellow River, the
condition of the Nanhai Lake was more propitious to the transformation of heavy metals into stable fractions.
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Figure 1 The sampling sites
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Table 1 Sequential extraction procedure for the fractions of heavy metals (Cu, Ph, Zn, Cd) in sediments
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RO

I w]sgihas
IR A A4

L Btg AL 25 3 25

TERGFREL 1.000 g JUBWIRES: T RO, AT I 1 mol- L7 () MgCl, 8 mL, #£(25+1)CF #4:4R%% 1 h, B0 15 min
WG TR I =K 4 mL, 250 15 min BV BT IS0 045 pm JERFEINE, (E A2 25 mL A5,
] 1 3R P AIA 1 mol - L7 {1y NaOAC 8 mL, 7£(25+ 1) CR LR 5 h JF 5.0 15 min, WU ETHR . HARSBAER .

iy I ks A 25%HAC 2R BC Y 0.04 mol - L7 NH,OH-HCI 20 mL, 7£ (963 ) CHHIEIEY; 6 h,
B0 15 min JF BRI . HARER L.

i) 4% im A 0.02 mol - L HNO; 3 mL 1 30%014 H,0, 5 mL, 78(85+2)°C R 3% 2 h, {0 30%[% H,0, 3 mL,

VAT

TE(85+2)°C R 3 h, B EIZE(25+1)°C, i 20% 4R 7 R 1 1) 3.2 mol - L™ NH,0AC 5 mL, Fiff = 20 mL,

BEZHIRY; 30 min, B0 15 min, BUEFW L HARERAER 1.

V. Rl

[ IV F T A 10 mL HF F1 2 mL HCIO,, ZEfH IR LR E T 130 CF 28 % i1, #0A 10 mL HF &
1 mL HCIO, ZEE U5+, FMA 1 mL HCLO, Fniil B, 28 & I E R . 3R AW 20%HNO; & . FHAHRER 1.
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ik 83%. WK, FZ VORI T Cd il Ph (¥ LE
faEM R,
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Table 2 The contents of heavy metal fractions in surface sediment

iE WA R A
A B C D E F G H

Cu/mg-kg™ | 0.3 0.38 0.45 0.3 0.3 0.45 0.3 0.3 0.38 0.35
I 1.53 1.71 2.06 1.4 1.08 1.83 2.29 1.73 2.12 175

| 0.93 1.39 1.22 0.98 1.1 1.07 1.07 1.04 0.74 1.06

\Y 3.78 3.28 5.54 2,51 1 6.3 4.79 3.27 5.04 3.95

HRASEE 654 6.76 9.27 5.19 3.48 9.65 8.45 6.34 8.28 7.11

Ph/mg-kg™ | 1.51 1.26 1.51 1.25 1.76 1.26 0.76 1.26 1.26 1.31
I 5.79 5.79 6.55 777 727 5.04 5.8 6.04 6.04 6.23

iif 15.86 16.88 17.89 13.79 11.53 18.64 17.41 14.61 16.37 15.89

\Y 2.01 1.76 2.77 1.5 1 2.77 2.27 1.51 2.77 2.04

AR R 2517 25.69 28.72 24.31 21.56 27.71 26.24 23.42 26.44 25.47

Zn/mg-kg™ I 2.39 2.07 247 3.01 2.11 1.89 1.94 222 0.73 2.09
I 5.74 6.7 6.52 4.64 3.59 8.59 6.71 5.26 6.95 6.08

m 19.43 2278 20.13 16.22 12.66 25.44 19.57 15.09 19.75 19.01

v 3.98 9.37 5.19 8.25 3.49 6.3 6.58 3.93 6.15 5.92

AR EE 3154 40.92 34.31 32.12 21.85 4222 34.8 26.5 33.58 33.09

Cd/pg kg™ I 9.57 10.08 12.85 1178 14.04 15.62 12.36 13.35 10.83 12.28
Il 35.24 252 4031 5.01 12.54 10.08 20.18 12.59 25.19 20.70

iif 5.03 2.52 7.56 5.01 251 252 5.05 2.52 2.52 3.92

I\ 20.14 20.16 35.27 20.06 17.55 17.63 20.18 17.63 22.67 21.25

AR RE 69.98 57.96 95.99 41.86 46.64 45.85 57.77 46.09 61.21 58.15
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Figure 2 The vertical distributions of bio—available
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