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Effects of Fulvic Acid on Absorption and Form Distribution of Heavy Metals on

Sediments

LI Yu-ging', HE Jiang'*", LU Chang-wei'”*, FAN Ming-de'?, WANG Wei'?, ZHANG Rui-qing'*, XIE Zhi-
lei', WANG Jing-hua', YU Bo', EN He', DING Tao'

(1. College of Environment and Resources, Inner Mongolia University, Hohhot 010021, China; 2. Institute of Environmental Geology,
Inner Mongolia University, Hohhot 010021, China)

Abstract: Based on the extracted fulvic acid (FA) from Lake Wuliangsuhai sediments by sequential alkali extraction, this work
studied the effects of FA on the adsorption and fraction distribution of heavy metals (HM) on sediments using original sediments and
sediments treated with 30% H, 0, as adsorbents. The results showed both organic matter and FA had effects on the HM adsorption onto
sediments; The treatments of FA-free conditions and the sediments treated by H,0, showed relatively strong influence on Cu®*
adsorption, which decreased the Cu’* adsorption by 17.85%. With the increasing FA addition, the adsorption percentage of HM on
both types of sediments showed gradually decreasing trends, with the order of Cu**>Cd** >Zn>* > Pb** ; when the FA content was
more than 5% , FA became the governing factor on the decreasing adsorption percentage of HM. With increasing FA addition, forms
distribution of HM showed significant changes in both types of sediments; i. e. FA additions showed significant negative and positive
correlations with percentages of metals bound to carbonates and organic matter, respectively, since the FA addition increased the H*
concentration of the system, in which H* could activate the metals bound to carbonate from the sediments. As an organophilic weak
element, the fraction percentage of Cd bound to organic matter was the lowest with the minimal changes.
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Table 1  Basic physicochemical properties of the two types of sediments

5iH Cu Pb Zn LR . L 2 i LE fLiz

A /mg-kg_] /mg'kg'l /mg-kg'] /mg-kg_] /g-kg_] P /m2-g'l /cm3-g_] /nm
JCRTTR ) 17.50 50. 02 56. 13 0.20 61.78 7.0~8.4 18.43 0. 006 3 3.81
EBRAPLRTURY 20. 48 50. 00 54.16 0.15 31.61 — 8.90 0.0019 3.54

1) Cu, Pb, Zn, Cd &Y A EE
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Fig. 1 Linear regression curves of heavy metal adsorption percentages
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Table 2 Descend range of adsorption of heavy metals by
sediment without organic matter and FA and original

sediments with different FA addition amounts

Cu2+ Pb2+ Zn2+ Cd2+

0
A % % % %

LA YUTRIIBRY 0% FA BnE 17.85  0.10  0.03  2.47

JFEUURI 1% FA Bh0E 3.81 0.39 0.67 0.75
UL 3% FA G 10.14 0.86 1.40 1.91
UL 5% FA G 16.49 1.39  2.49 3.49
JRUURY 10% FA 27.71  2.62  3.92 7.24
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Fig. 2 The K, curves with different FA addition amounts
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Fig. 3 Effect of FA addition on the form distribution of heavy metals in sediments
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Table 3 Correlation analysis between percentages of different heavy metals fractions and FA addition amounts

WiH JAR TR EBRA LT IIRAY)
EXC Carb Fe/Mn-Ox OM RES EXC Carb Fe/Mn-Ox oM RES
Cu 0.980" " -0.991"" -0.740 0.965" " 0.999 " * 0.989" "  -0.995"" -0.625 0.878 " 0.994 " *
Pb 0.935" -0.994 " " 0.757 0.970** -0.949" 0.977**  -0.976" " -0.814 0.944*  -0.657
Zn 0. 655 -0.969 " * 0.977° " 0.963** -0.617 0.997**  -0.991"" 0.979* 0.968** -0.416
Cd 0.967° " -0.991"" 0.935" 0.974" " 0.578 0.942 " -0.997" " 0. 557 0.993**  0.920"

1)n=5; R P<0.05, % = /K P<0.01
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Cu 4 xt & 8 LT AR, T R BRA PSR TR Xt
Cu MR B (g 9/ ] A8 4 2% Cu A9 43 s 38 .
BRAAT LT 42 25— i W B e 0 AR X 3/ 4R
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Table 4 Sum of the first two fractions of heavy metals
Cu/% Pb/% In/% Cd/%
Wi
oV 10" 0 10 0 10 0 10
AR JFARTTRR ) 32.45 23.70 55.86 40.79 48.92 43.09 90. 66 86. 09
' EBEAPLURDIR 47.74 37.54 50. 50 37.48 45.67 41.72 89.19 85.30
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