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Binding Characteristics of Heavy Metals with DOM from Different Aquatic Macrophyte Zones

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

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

Abstract: Dissolved organic matter(DOM ) in aquatic environment can bind with heavy metals, which thus affects the geochemical behav—
iors of heavy metals. However, DOM from different sources have various binding characteristics with heavy metals. Here we investigated the
characteristics of DOM in the overlying water from different aquatic macrophyte zones ( Potamogeton pectinatus, Phragmites australis and
Myriophyllum spicatum 1.) in Lake Wuliangsuhai and its binding characteristics with Cu®*, Pb**, and Cd**. Compared with Myriophyllum
spicatum L. zone(Myri. zone ), DOM from Potamogeton pectinatus zone( Pota. zone ) and Phragmites australis zone( Phra. zone ) had higher
aromaticity, smaller molecular weight, and stronger association with heavy metals, especially with Cu**, with an association rate of 96%. The
DOM from Phra. zone had higher hydroxyl and less carboxyl content than that from other zones, leading to higher saturation binding capacity
with heavy metals. On the other hand, DOM from Myri. zone had higher aliphatic compound content, greater molecular weight and larger ra—
dius colloid, weakening its binding with heavy metals. In conclusion, DOM from overlying water of different aquatic macrophyte zones has
different structural feature such as molecular weight, aliphaticity, and functional group, and shows different binding characteristics with
heavy metals.
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Figure 1 Distribution of different aquatic plants and sample sites in

Wauliangsuhai Lake
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Figure 2 Binding rates of heavy metals by DOM in overlying water

from different aquatic plant zones
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Table 1 Spectrum parameters of DOM in overlying water from

different aquatic plant zones

LY/ SUVAss/Lemg™-m™ Easo Eoso/Es
Pota. 0.484 0.158 6.80
Phra. 0.579 0.172 6.54
Myri. 0.309 0.113 4.16
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Table 2 Fitting results of different models for DOM and heavy metal binding

BERET PR e e Le vE
R? R? Go/mg- g™ R? L,/mmol - L Go/mg- g™ leK R?
Cu* Pota. 0.989%* 0.970%* 307 0.912* 0.12 316 2.69 0.912*
Phra. 0.999%* 0.995%3* 543 0.991%* 0.21 542 2.34 0.991%*
Myri. 0.991** 0.986** 382 0.997%** 0.15 382 1.27 0.997**
Ph* Pota. 0.959%* 0.997** 649 0.971%* 0.08 647 2.50 0.971**
Phra. 0.971%#* 0.996%* 926 0.996%** 0.11 922 1.65 0.996%*
Myri. 0.979%* 0.997%* 606 0.988** 0.07 607 1.68 0.988**
Cd* Pota. 0.9327%* 0.976%* 301 0.9827%* 0.07 301 1.86 0.982%*
Phra. 0.969%* 0.977** 521 0.970%* 0.12 522 1.82 0.970**
Myri. 0.904** 0.939%* 214 0.957%** 0.05 214 1.76 0.957**
T :n=5;% 2 P<0.05;%* 2y P<0.01; Go ARG L, R B A G ik .
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Figure 3 FT-IR spectra of DOM in overlying water from different

aquatic plant zones
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Table 3 Composition and association parameters of heavy metals
with DOM from Taihu Lake and Wuliangsuhai Lake
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