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Abstract Dissolved organic matter (DOM) plays an
important role in heavy metal speciation and distribution in
the aquatic environment especially for eutrophic lakes
which have higher DOM concentration. Taihu Lake is the
third largest freshwater and a high eutrophic lake in the
downstream of the Yangtze River, China. In the lake,
frequent breakout of algae blooms greatly increased the
concentration of different organic matters in the lake
sediment. In this study, sediment samples were collected
from various part of Taihu Lake to explore the spatial
difference in the binding potential of DOM with Cu. The
titration experiment was adopted to quantitatively char-
acterize the interaction between Cu(Il) and DOM extracted
from Taihu Lake sediments using ion selective electrode
(ISE) and fluorescence quenching technology. The ISE
results showed that the exogenous DOM had higher
binding ability than endogenous DOM, and DOM derived
from aquatic macrophytes had a higher binding ability than
that derived from algae. The fluorescence quenching
results indicated that humic substances played a key role
in the complexation between DOM and Cu(ll) in the lake.
However, because of the frequent breakout of algae
blooms, protein-like matters are also main component
like humic matters in Taihu Lake. Therefore, the metals
bound by protein-like substances should be caused concern
as protein-like substances in DOM were unstable and they
will release bound metal when decomposed.
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1 Introduction

The speciation of heavy metals has been a worldwide
subject because of its significance in understanding the
toxicity, bioavailability and fate of metals in the environ-
ment [1]. It is widely accepted that most portions of heavy
metals are associated with dissolved organic matter (DOM)
in nature environments [2]. DOM can bind metal ions and
form organic-metal complexes [3], thus strongly affecting
the bioavailability, toxicity and the ultimate fate of metals
[4]. However, the binding potential of DOM was
controlled by their characteristics such as components,
functional groups and molecular weights, and different
characteristics are depended on their sources. In aquatic
ecosystems, DOM may be classified into endogenous
sources and exogenous sources [4]. Endogenous DOM
originates from algae, bacteria, and aquatic macrophytes in
water system, whereas exogenous DOM is primarily
derived from terrestrial sources including plant-leached
and soil-leached organic materials [5]. Generally speaking,
DOM from aquatic sources is more enriched in aliphatic
structures while DOM from terrestrial/higher plant sources
features more conjugated structure and higher aromaticity
[6]. In addition, although the humic matter is the main
component in DOM, the chemical and isotopic character-
istics of humic fractions are variable from different sources
[7].

The variation of DOM could significantly influence its
metal binding capacity and affinity. Previous studies
proved that humic matters act as the main binding
substance for metals [1]. So in some estuary and coastal
zone, exogenous input DOM, which includes high humic
matter, would influence the metal binding capacity and
affinity significantly. In addition of variation of exogenous
DOM, the endogenous DOM is also different depending
on their origins. For example, the C/N value can use to
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identify the source of organic matters [8,9]. The C/N ratio
of aquatic macrophytes was 13—30 whereas the C/N value
of algae and bacteria was less than 10 [10,11]. The high C/
N value implies that the DOM includes more carbon-
related functional groups, such as carboxylic and phenolic
groups, which have been reported to act as main binding
sites for metals [12,13].

As humic matter in natural DOM act as a major binding
substance for metals [1], many studies mainly focused on
the binding characterization of the humic fraction from
different source with metals. However, in natural environ-
ment, humic matter is not the sole fraction in DOM [1,13].
In some eutrophic lakes, such as Taihu Lake, the protein-
like matter is a main fraction of DOM especially in the
north part lake [14]. In addition, although the humic
fraction may have the same origin and structure in the lake,
its varied proportions have different effects on metals
binding characteristic. So it is not suitable to characterize
the heavy metal binding potential of DOM in different
parts of the lake only using humic fraction.

A number of analytical techniques are available to
quantify the metal binding characteristics of DOM. Ion-
selective electrode (ISE) potentiometry has been widely
used in the interaction between heavy metals and DOM
[12,15]. This technique can determine the electrochemi-
cally free metal concentration as a function of the total
metal concentration in solution. It is possible with this to
obtain conditional formation constants and binding
capacity [16]. However, though ISE can calculate the
binding capacity and reflect affinity of DOM with heavy
metals, it does not characterize the details of the interaction
between DOM and heavy metals, such as which
components or functional groups participate in interaction.
Some spectral techniques, such as UV absorbance (UVA)
and 3-dimensional excitation-emission matrix spectra
(3DEEMS), have been successfully used to characterize
the interactions between heavy metals and DOM. Particu-
larly, the 3DEEMS is a simple, sensitive and non-
destructive technique that can provide such information
as molecular structure and composition change of DOM
[13]. Although not all of the organic ligands fluoresce and
can be measured by 3DEEMS, it is well-known that
fluorescent components in DOM are quenched by heavy
metals such as copper [17]. Thus, 3DEEMS combined
with a fluorescence quenching method have often been
used as a reliable technique to enable a better under-
standing of the binding properties of metal ions and DOM
components [13,17,18]. It is known that the interaction
between heavy metals and DOM are mainly dominated by
the functional groups of DOM [19], and the Fourier
transform infrared spectroscopy (FTIR) is an effective
technique to determine the property, reactivity and the
functional groups of DOM [20]. It can clearly prove which
functional groups to participate in the reaction with heavy
metals [20]. This is important to explain the interaction
between DOM and metals.

Taihu Lake is the third largest freshwater and a high
eutrophic lake in the downstream of the Yangtze River,
China. In the north part of lake, such as Zhushan Bay and
Meiliang Bay, frequent breakout of algae blooms greatly
increased the concentration of different organic matters in
the lake sediment; whereas in the south part of lake, there
are great varieties of aquatic macrophytes. Previous studies
showed that protein-like matters and humic matters
accounted for a high percentage in the total organic
matters in the lake [21]. Besides endogenous organic
matters, exogenous organic matters also played a crucial
role in the Taihu ecological system. As a result, the
property of DOM is greatly variable, which may result in a
quiet different contaminant behavior in different parts of
Take Lake. In addition to the serious eutrophic problem,
heavy metal pollution in Taihu Lake is also a concern [22].
Therefore, high concentration DOM is inevitable to
influence metal species and behaviors in the lake. The
objectives of this study are: 1) to distinguish the major
difference of DOM in different parts of Taihu Lake and to
calculate the binding capacity of the DOM for Cu in
different lake part; 2) to explore the interaction between Cu
and different components of DOM and environmental
significance of binding property of different DOMs from
the typical eutrophic lake.

2 Materials and methods
2.1 Preparation of DOM

Investigation and sampling were conducted from three
sites in Taihu Lake in May, 2011. Of the three sites, two
were located in north and south part of the lake, which
represented the algae outbreak part and aquatic macro-
phytes part. The other was located in the Caoqiao River,
the largest river flowing to the lake (Fig. 1). This can
explore the impact of exogenous organic matters on metal
species and behaviors in the lake. At each sampling site,
we collected sediment samples and each sample was
collected two replicates near the site. Sediment samples of
0-10cm were taken with the corer sampler and were
sealed in polythene bags in situ. Then, the samples were
taken back to the laboratory at 0°C—4°C for further
analysis. In the laboratory, samples were air-dried for 3 d.
After that, the dried samples were sieved through nylon
sieve (1 mm) in order to remove the stones and shells.

2.2 Fluorescence measurement

3DEEMS was analyzed using fluorescence spectra analy-
tical instrument (F-4500, Hitachi, Japan) with a 150-W Xe
arc lamp. Excitation light source: 150 W xenon arc light;
PMT voltage: 700 V; signal-to-noise ratio (SNR) > 110;
Bandpass: Ex = 5nm, Em = 5nm; response time was
defined automatically; scanning velocity: 1200 nm-min';
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Fig. 1 Sampling sites in this study

the scan range was 200-580 nm for excitation and 200—
600 nm for emission.

2.3 Chemical analyses

Total Cu concentration was analyzed with flame atomic
absorption spectrometry (603, Perkin Elmer, USA). Free
Cu was analyzed with Cu ion selective electrode (the
calibration curve was plotted using the Cu standard
solution with the concentration of 0.001, 0.01 and 0.1mg
-L™). The parameter of dissolved organic carbon (DOC) of
the samples was analyzed with total organic carbon (TOC)
analyzer (Vcpy, Shimadzu, Japan) after infiltration with
0.45 um membrane. Total nitrogen was analyzed using the
National Standard Method (GB11894-89). So the C/N,
which was used in the following sections, was calculated
by the DOC dividing by total nitrogen.

2.4 Titration experiment

The DOM sample in this work was prepared using Taihu
Lake sediments. First, the ultra-pure water was added to
Taihu Lake sediments (water: sediment= 5:1). Then, the
suspension was mechanically shaken at 250 r-min™' for 24
h. After shaking, the suspension was centrifuged at 8000 r
-min~' for 10 min, and the overlaying solution was filtered
through a 0.45 pm Millipore membrane. The extracted
solution was DOM in Taihu Lake sediments. Then, the
concentration of DOM (TOC represent) was diluted to
30.00mg-L".

Titration experiment was used to study the interaction
between DOM and Cu(Il). Experiment was carried out by
adding 20.0 mL different concentration Cu(NOj), solu-
tions (0, 0.2, 1.0, 2.0, 4.0, 8.0, 10.0, 15.0, 20.0, 30.0 mg
L', respectively) to a series of glass bottles that contained
20.0mL DOM. pH was adjusted to 6.504+0.05. All
samples were shaken at 25°C+1°C in a shaking incubator

with a shaking speed of 200 r-min™' in dark for 24 h to
ensure equilibrium.

2.5 Conditional formation constant model

To explain the binding mechanism, metal-DOM binding
studies require careful choice of a binding model to
analyze experimental data, so, conditional formation
constants model was proposed to aid experimental design
and data interpretation [12]. This model proposed that
major binding sites [L] act as ligands toward the metals [M]
and assumes 1: | stoichiometry. Hence the complexation
reaction may be represented as follows:

M+L=ML, (1)

For which the conditional formation constant is given
by:

K. = [ML]/IM]]L], @)

where [M] is the free metal concentration; [L] is the sum of
all individual free binding site concentrations; [ML] is the
bound metal concentration. If [L] is used to denote the
concentration of total binding sites, i.e., the maximum
complex capacity of DOM, the conditional formation
constant can be represented as:

K. = {Mbound}/[Mfree] [Ll*Mbound}a (3)

Equation (3) can be rearranged for obtaining K. and [L]:
[Mbound] =K. [Lt] [Mfree]/(l + K. [Mfree])’ “4)

Hence a graph of [Mbound]/[Mfree] agaiHSt [Mbound]
should be a straight line with a slope-K. and an intercept
on the abscissa of [L].

2.6  Fluorescence quenching method

Fluorescence quenching method has demonstrated that
changes of different fluorescence intensity due to metal
interaction with the DOM components were different. So
the binding parameters between heavy metal concentration
and fluorescence intensity of DOM were determined using
the single-site fluorescence quenching model proposed by
Ryan and Weber [23] and modified by Plaza et al. [24].
This model also assumes that the binding sites causing the
fluorescence quenching are to form 1:1 complexes between
the DOM and heavy metals. The binding properties were
determined using a nonlinear model as follow:

1

=1+ (IMLIO)<W
uCr

)(1 K, C,

+ KuCy—\/ (1 + Ky Cp + Ky Cyy)? —4K,%4CLCM) :
(5)

where, I and /; are the fluorescence intensity at the metal
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concentration C), and at the beginning of titration (without
adding metals), respectively. I, is the limiting value
below which the fluorescence intensity does not change
due to the addition of metal. Ky; and C; are the conditional
stability constant and total ligand concentration, respec-
tively. These two parameters were solved by a nonlinear
regression analysis.

2.7 Quality control and data manipulation

Quality controls were followed throughout the experi-
ments, sample analysis, and data analysis. Previous
experiments suggested that the adsorption of Cu(Il) on
glass bottles used in our experiments was negligible. All
experiments were conducted in duplicate, and the relative
error between duplicates was always less than 10%. To
control the ISE measurement error, the standard sample of
known concentration was measured using ISE every three
samples. For each parameter, arithmetic mean was used in
this work. Differences between means were tested to be
significant using Independent-sample #-test, and a con-
fidence level of 0.05 was used. Data calculation and
equation fitting were performed with SPSS 13.0 and Origin
8.1.

3 Results and discussion

3.1 Distinction of DOM between Taihu Lake sediment and
other sources

C/N (molar ratio) ratio is widely used to identify the source
of organic matters [8,9]. The application is based on the
fact that different organic matters have different chemical
composition. The C/N ratio of DOM at different sites in
Taihu Lake is listed in Table 1. DOM from Caoqiao River
(T1) had the highest C/N value whereas DOM from north
part of the lake (T2) had the lowest C/N value. Usually,
plants contain lower protein than aquatic organisms and
Caoqiao River is the largest river flowing to the Taihu
Lake, which carried a lot of terrigenous organic matters
into Taihu water. So the high C/N ratio presented an
apparent characteristic of extraneous sources. The lower C/
N ratio of north part of lake (T2) was attributed to
endogenous organic matters, such as frequent breakout of
algae blooms, which contain high protein substances [11].
When the alga dies and deposit to sediment, it results in a
high nitrogen (protein) concentration in the sediment
DOM. However, in the south and east part of the lake grow
massive aquatic macrophytes, which contain low protein,
so the C/N ratio was between other two sources.

To reflect the distinction of Taihu Lake DOM and other
sources, we compared the C/N value from Taihu sediment
DOM with that from other sources collected from
published materials (Table 1). It is shown that: the
terrigenous source DOM, such as river sediments DOM

Table 1 C/N ratio of DOM in different samples of Taihu Lake and
other sources

different sources C/N
Tl 14.45
T2 7.46
T3 11.78
lake sediments [10,11] 11.2-13.9
river sediments [25,26] 12.6-18.1
marine bay sediments [27] 10-30
forest soil [28,29] 13.6-17.8
agricultural soil [30] 11.5-13.8

and forest soil DOM, always have a high C/N ratio. The C/
N value of DOM from Caoqiao River in our work was in
the range of those sources. However, the C/N ratio of
DOM from north part of the Lake was lower than the ratio
of others lake sediments. This was due to the remarkable
contribution of the frequent breakout of algae blooms,
which result in a higher nitrogen (protein) concentration in
the sediment DOM.

3.2 Fluorescence properties of different DOM

Figure 2 shows the properties of major fluorescence peaks
of Taihu DOM from different sites were difference. The
river DOM (T1) was only had two fulvic-like fluorescence
peaks whereas the Taihu Lake sediment DOM (T2 and T3)
had four fluorescence peaks, which were described as two
protein-like and two fulvic-like fluorophores. The center
and intensity of those fluorescence peaks were also
different. The values in indicate that the center of peak A
of T1 and T3 was similar but was different from T2. The
peak B and peak C centers were similar of all fluorescence
peaks. However, the peak D center of the two endogenous
DOM was different.

The intensity of peaks reflected the concentration of
fluorescence component in DOM. The DOM of T1 was
composed by humic matters and the visible fulic-like
matters was the main component. The composition of
DOM in T2 was mainly predominated by protein matters,
which accounted for 55% of total DOM. The DOM in T3
was mainly composed by humic matters, however, the
protein matters was also an important component, which
accounted for 47.37%.

3.3 Interaction between DOM and Cu(Il)

The bound Cu amount (mg-g "), calculated by subtracting
free Cu(Il) from total Cu(lIl), are presented in Fig. 3. The
order of the bound amounts was T1 > T3 > T2, and the
bound amounts of river DOM (i.e. terrigenous DOM) was
significantly higher than that of others DOM from lake. It
is due to the river DOM has higher humic matters than
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Fig. 2 Fluorescence properties of different DOM: (a) T1; (b) T2; (c) T3

Taihu Lake DOM. This has been proved by the C/N values
(Table 1) and fluorescence properties. Humic matters
contain many functional groups, such as COOH- and OH-,
which are the main functional groups and readily
complexed with metal ions and metal oxides in general
[1]. In addition, with the Cu (II) concentration increasing,
the rate of increase of the bound Cu(ll) began to slow
down, which indicated that the DOM may reach the
saturated complex capacities. When the initial Cu(Il)
concentration reached 15 mgL ', the amounts (mg-g ') of
bound Cu(Il) were 130.16, 77.67, and 89.00mg-g™' for
T1, T2 and T3, respectively.

Based on Eq. (4), through plotting [bound-Cu]/[free-Cu]
against [bound-Cu], one slope (K.) can be obtained from
Fig. 4. The conditional formation constant (Ig K.) (Table 2)
showed that the DOM in river sediments (T1) had strong
binding ability and formed more stable products, but the
binding ability of DOM in north lake sediments (T2) was
comparatively weak. The [L,] is used to denote the
maximum complex capacity of DOM. As shown in
Table 2, the values of [L;] were 4.10, 2.42, and 2.77 mg
L™ for T1, T2 and T3, respectively. According the total
binding Cu concentration and the TOC concentration, the
complex capacity can be calculated and the results are
listed in Table 2. The complex capacity of river DOM (T1),
which only included humic matters, was highest than that
of other DOM, attaining for 136.7 mg-L™', however, the
complex capacity of the other DOM was low. Table 2
shows the simulation results of complex capacity and the
results are used to compare the experiment results of
complex capacity (Fig. 3). The relative error was 4.78%,
3.72%, and 8.80% for T1, T2, and T3, respectively. This
demonstrates that ISE can be applied as a reliable
technique to calculate the complex capacity of DOM.

In the lake environment, the partition of heavy metals in
water phase and sediment phase achieves a dynamic
equilibrium, however, when the terrestrial DOM with high
complex capacity was carried in to lake, this balance was
broken. As shown in Fig. 3 and Table 2, the terrestrial

DOM (T1) had higher complex capacity for Cu than
original DOM (T2 and T3), so the terrestrial DOM results
in more metals bound by DOM than sediments and
therefore the bound metals by DOM could be more mobile.
The terrestrial DOM can also release heavy metal from
sediments to the water column. This may give a possible
reason that heavy metals have a longer contaminated
gradient in water column than in sediments from the river
mouth to the lake [22]. There have been a lot of researches
about impacts of terrestrial DOM on aquatic ecosystems of
lake or ocean [31,32]. They found that the terrestrial DOM
had a high and important contribution to the total organic
matters in the aquatic ecosystem. So the high contribution
of terrestrial DOM will influence the heavy metal behavior
in Zhushan Bay significantly.
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Fig. 3 Change of bound Cu in solution with a series of initial Cu
concentrations

3.4 Change of fluorescence properties of different DOM
with a series of Cu(Il) concentrations

Figure 4 shows fluorescence quenching curves of each
DOM with the different Cu(II) concentrations. Since initial
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Table 2 Conditional formation constant and complex capacity of

DOM with Cu
sampling sites

lg K., L,/(mg-L")  complex capacity /(mg-g ')

T1 4.61 4.10 136.69
T2 4.53 2.42 80.67
T3 4.55 2.77 92.33

levels of fluorescence intensity were largely different
among different samples, the fluorescence quenching
curves were shown as percent changes from initial levels
(F/Fy - 100, where F and F are the fluorescence intensity
with and without trace metals, respectively). A marked
decrease in fluorescence intensity in all samples was
observed in response to the Cu(ll) concentrations from
0.10 to 15.00 mg-L™", indicating its remarkable quenching
effect on different components of DOM. However, the
fluorescence quenching curves of each of components
represented various changes among different DOM.

The quenching effect of different components was peak
A >peak C > peak D > peak B, and a significant quench-
ing effect was observed for humic components (peak A
and peak C), whereas slight quenching effect was found for
protein components (peak B and peak D). It is indicated
that the humic matters had more significant quenching
effect for Cu(Il) than protein matters. Humic matter was
quenched significantly by heavy metals, which is con-
sistent with previous reports describing the quenching
effects of the heavy metals [13—18]. For different DOM,
the river DOM (T1) had higher quenching effect than lake
DOM. The change of fluorescence intensity at T1
accounted for 84.35% and 75.84% for peak A and peak
C when the Cu concentration was 15 mg- L' whereas at T2
and T3 it was 42.42%—44.43% for peak A and 44.25%—
48.26% for peak C, respectively, in the same Cu
concentration.

The stability constant (Ig Ky), which represents the
stability of Cu binding potential of DOM in this system, is
listed in Table 3. The lg Ky, values ranged from 4.21 to
4.69. The highest value appeared in T1 (peak A, 4.69)
whereas the lowest value appeared in T3 (peak B, 4.21).

671

Some Ig Ky, values can be obtained from literatures where
interaction between Cu(Il) and DOM studies were
conducted using varied samples [17,29,33], and our Ig
Ky was in the range of the 25th percentile to median (n =
30) with the exception of peak A of TI1, which was
between the median and 75th percentile, based on statistics
of those reports using fluorescence quenching titration with
Cu(Il). This may be due to the Taihu DOM contains much
protein components, which had low complex capacity for
Cu and influenced the lg Ky; of Taihu DOM, however, the
DOM in T1 was only composed by humic matters and its
high complex capacity made the 1g Ky, in T1 was between
the median and 75th percentile.

Using the complex capacity of different components and
the percentage of components in DOM, we calculated the
total complex capacity of DOM. The total calculated
complex capacity was 130.64, 74.63, and 80.62 mg-g™* for
T1, T2, and T3. The relative error of total complex capacity
between two methods was 4.43%, 7.48%, and 12.68% (T1,
T2, and T3). This implies that the two technologies were
reliable techniques to quantitatively characterize the
binding potential of DOM. The ISE can characterize the
total capacity of DOM to bind Cu as a whole and is useful
in estimating the amount of Cu bound by DOM. The
fluorescence quenching technology mainly characterizes
the behavior of different components in DOM, which can
help us to understand the environment significance of
different components in DOM. The two methods provide
complementary information about interaction between
heavy metals and DOM. They are useful in predicting
the fate of heavy metals in aquatic environments.

According to our investigation in 2010, the TOC
concentration in Taihu water was from 9.35 to 38.08 mg
L', with the average of 24.09 mg-L'. Thus, the DOM is
a critical factor for the speciation and bioavailability of
heavy metals. The complex capacity of different compo-
nents results imply that humic substances play key roles in
the complexation between Cu and DOM and govern the
transportation and transformation of Cu in Taihu Lake.
However, as protein substances are also the main
components in Taihu Lake, particularly in north part of
lake. Compared to humic component, protein-like compo-
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Fig. 4 Change of fluorescence intensity of different DOM with a series of Cu(Il) concentrations: (a) T1; (b) T2; (c) T3



672 Front. Environ. Sci. Eng. 2014, 8(5): 666—674

Table 3 Conditional stability constant and complex capacity of DOM
with Cu

Table 4 Distribution coefficients (Kd) of Cu on sediment from
different part of lake

sampling sites peak lg K,; C,/(mg-L™") complex capacity /(mg-g ")

T1 A 4.69 2.18 151.4
C 4.56 1.74 111.5
T2 A 4.52 0.96 138.9
B 4.39 0.21 29.2
C 4.48 0.74 112.1
D 4.42 0.33 354
T3 A 4.63 1.06 128.8
B 4.21 0.19 26.3
C 4.50 0.94 124.3
D 4.36 0.23 329

nent in Tathu DOM were decomposed more quickly than
humic components by photochemical and microbial
processes [14]. So the protein substances also play fairly
important roles in Taihu Lake water as the heavy metals
bound by the protein-like substance influenced by the
degradation processes sensitively.

3.5 Environmental implication of binding property of DOM
in Taihu

DOM can enhance metal mobility and bioavailability in
the water system [1]. For a shallow lake such as Taihu, the
interaction between bottom sediments and overlaying
water is especially intensive [22] due to the disturbance
of the waves. DOM can be able to mobilize heavy metals
from the solid phase to water phase and this is an important
mechanism to control or impact the speciation and
distribution of metals in water environments. Therefore,
metals in soluble phase should have a high concentration
where the DOM has a high complex capacity. This is
consistent with our previous observations in Taihu Lake.
The river DOM (T1) had the highest complex capacity
whereas the Zhushan Bay DOM (T2) had the lowest
complex capacity. Thus, many heavy metals in interstitial
water had a clear concentration gradient from the river to
the lake [22]. Considering the distribution of heavy metals
in sediments was varied in different parts of Taihu Lake
and this can influence the metal concentration in interstitial
water, we used the distribution coefficient (K,) between the
liquid phases (interstitial water) and the solid phase
(sediment) to estimate the inference.

The distribution coefficient (K;) that describe the
distribution of chemicals between dissolved and associated
phases are defined as:

Kq=G/C, (6)

where C; is Cu concentration in the solid phase (ug-kg™)

sampling sites DOM concentration /(mg-L™") Ky

T1 154.89+7.68 28183
T2 148.36+10.65 57544
T3 152.9649.65 38904

and C; is Cu concentration in the dissolved phase (ug-L™).
In our study, the data was collected from the previous study
[22].

As shown in Table 4, the range of K; in different part of
lake was T2 > T3 > T1, which means that the range of
heavy metals distributed ability from solid phase into
liquid phases was T1 > T3 > T2. In sediments, according
the solubility of organic matter, it could be divided into
dissolved organic matter (DOM) and insoluble organic
matter, and they have a competitive sorption with heavy
metals [2]. The DOM with high complex capacity has an
advantage than the DOM with low complex capacity
competitive with the insoluble organic matter. This
mechanism can also well explain our inference that the
DOM with a high complex capacity is more able to
mobilize heavy metals from the solid phase to water phase
than DOM with a low complex capacity. This is a bad news
for the environment health of Taihu Lake water. Caoqiao
River, the largest river flowing to the lake (Fig. 1), carried
lots of metals into Taihu. As river DOM has high complex
capacity, the metals inputting into Taihu Lake are bound by
DOM but not adsorb by sediments. So the complex
substance would stay in water column for a long time and
threaten the aquatic life.

4 Conclusions

This work quantitatively characterized the Cu binding
potential of DOM in sediment from different part of Taihu
Lake. Analytical data showed that the complex capacity of
DOM was 136.7, 80.67, and 92.33 mg-g* for river DOM,
north lake DOM and south lake DOM, respectively. The
exogenous DOM included more humic matters than
endogenous DOM and had higher complexing capacity
than Taihu DOM. The fluorescence quenching results
reflected that the complexing capacity of humic compo-
nents in DOM was from 111.5 to 151.4 mg-g™', while the
complexing capacity of protein components was from 26.3
to 35.4mg-g'. The humic components with higher
complex capacity than protein components and humic
matters may exert more control over the behavior of Cu in
Taihu Lake.
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