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Abstract:

The dissolved organic matter (DOM) act as an important
role of the whole aquatic ecosystem can provide not
only the nutrients to the water body but also regard as an
material cycle. The DOM can originates from numerous
sources, including terrestrial source from oil and the
allochthonous source which increase because of the
human activities. The excess DON in water will cause the
overdose nutrients in water in turn lead to the growth of the
algae blooms. This will affect the oxygen level in the water
body which is harmful to aquatic life. Finding the proper
treatment to remove this DOM is essential for managing
water quality, ensuring water safety. Although there are
numerous existing treatments to remove this excess DOM
in water, the high-cost of the method and the scale it can be
used is still a limitation. The new method like the usage of
the nanomaterial and the graphene seems a better way.

Keywords: Dissolved organic matter, Membrane filtra-
tion, Eutrophication.

1. Introduction

nutrient [3]. The change in DOM can in turn affect
primary production, biodiversity, eutrophication [4],

In the aquatic dissolved organic matter (DOM) is
essential. DOM plays an important role in carbon
biogeochemical cycle and water quality evolution
of aquatic systems, use [1]. The dissolved organic
carbon (DOC) which is the carbonaceous component
of DOM is regarded as a substance which can pass
through either a 0.45 or 0.7 um filter [2]. It is the
most common analysis to measure the concentra-
tion of the DOM. However, the accumulation of the
DOM caused by the human and agriculture runoff in
urban water bodies may lead to some harmful effects.
The importance of the DOM is reflected by changing
the microbial, mobilization and the cycling of the
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and drinking water quality it can even react with
some metal oxides to from toxicity, as a result find a
suitable method to remove these harmful compounds
from the water body is essential. Although there are
already some technologies used to treat DOM in
water like the aeration activated carbon (GAC), they
have some drawbacks like the high-cost or the scale
problems. The aim of this article is to find a relatively
good method for DOM treatment and propose some
improvement measures.

2. Definition and Characteristics of



the DOM

DOM is a complex amalgam which consist of the dis-
solved molecules and the colloids the small particles float
in the water of the organic compound in the aquatic origin
and it is regarded as the central component of the biogeo-
chemistry and the freshwater. DOM can not be regarded
as a chemical solution nevertheless it is more like a col-
loidal suspension suspension [5]. DOM is a key source to
provide the nutrient to the aquatic bacterial including the
heterotrophic bacteria and metazooplankton [6]. However,
not all chemical forms of the DOM can be regarded as
the ailment of the organisms as the photochemical trans-
formation of DOM may influence its bioavailability. The
DOM is also defined as an organic material which can
pass through the filter which is less than 0.7um and the
molecular weight range from 100 to 100,00 Da [7].

The dissolved organic matter (DOM) in water bodies is re-
garded as a combination of the low molecular weight sub-
stances (e.g. organic acid) and the high molecular weight
substances(e.g. humic acid), and this organic material is
able to pass through the filter( 0.45 pm).While DOM as a
natural component, the sources can be divided into three
kinds ,the allochthonous parts(mainly sourced from the
vegetation decomposition), autochthonous parts (which is
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sourced from the respiration of planktonic ) and factitious
pats [8]. Nevertheless the DOM from autochtonous sourc-
es can degrade easily thus some of the DOM in water can
be treated by the self-cleaning of the nature and we will
focus on treating human-driven activity like agriculture
and the urbanization which might magnify its presence in
water bodies [9]. The use of the fertilizers and animal’s
manure will increase the concentration of the DOM as
they flow into the river. In addition the city and industry
wastewater may lead to the similar result attribute to the
discharging of the organic-rich sewage.

Fig.1 is an example of the Poyang Lake and it can be di-
vided into two parts. The low weight molecule (LWM)
which is covered in blue and the high weight molecule
(HWM) which is orange, respectively take the proportion
of 43% and 57%. It can be seen that the HWM which is
harder to be decomposed because of the stronger intermo-
lecular force even account a larger proportion. Regardless
of whether there is human intervention in this outcome,
the high rate of large molecules means that DOM is more
difficult to decompose, and the required time will be lon-
ger, ultimately leading to a series of potential threats to
the surrounding environment.

The composition of the DOM of LMW and HMW

ml m2

Figl.The composition of the DOM [10]

The DOM originate from the soil organic with the rainfall
and this will bring the excess nutrition pass through the
mineral soil horizons. However, there is an evidence show
that there is a decreasing trend witnessed in the HMW

and increase in the LWM, moreover a decrease in the PH

value of the water may also decrease the molecular weight

[7]. The other source we mentioned which is allochtho-
nous DOM, this is originated from the leaf litter and some
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particulate organic carbon, however the degradation of
such DOM has never been assessed.[11] Microalgae is
also a important source of the organic matter because they
can absorb the solar energy and transfer them to the nu-
trients release to the surrounding water by photosynthesis
reaction after the cell dead. Moreover, the photosynthetic
reaction with fixed carbon is also released [12].

3 The Effect of the DOM on Nature

3.1 Eutrophication

The source of the DOM in water bodies usually comes
from the migration of solutes in upstream water bodies
and the degradation of artificial waste [13]. Most of the
DOM contain the nutrients such as the nitrogen phospho-
rus and carbon. With the accumulation of excess organic
molecules in calm water, harmful algal blooms become
more and more frequent. This phenomenon is called
eutrophication of water, which leads to the depletion of
dissolved oxygen in the water. Advanced aquatic organ-
isms suffocate and are killed in a short period of time. In
the long run, eutrophication might deteriorate the local
aquatic biosphere and even the climate system [14]. This
will accumulate the inland water algal biomass which in
turn can cause the increase in the autochthonous biolog-
ical DOM thus increase the concentration of the DOM
in water column. Moreover, the excess algal blooms will
also reduce the water quality and lower the supply of the
oxygen level led to problem such as dead zones. Most of
the indigenous DOM consist of the humic condensates
which face different degradation to microorganism. These
compounds are able to absorb the peak of the UV-B range
and the increase in oxidation reaction is witnessed in the
DOM exposure to the sunlight.

In freshwater ecosystem, human activities accelerate the
eutrophication is an essential and widespread problem.
Various human activities such as the sewage disposal and
the aquaculture may lead to not only the eutrophication
but also may influence the bacterial communities [15].
The excessive nutrients such as the phosphorus and ni-
trogen are considered to aggravate the microbial growth
limitation it is highly expected to be utilized frequently in
the microbial loop [16]. DOM has the direct and indirect
influence on people’s lives as it will affect the food web
directly which act as a fuel to the microbial -based food
webs and the indirect aspects such as the altering light
availability to the primary producers [17].

The excess nutrients will also influence the optical com-
position of the DOM. AS there is a large difference be-
tween the allochthonous which is regarded as the phyto-
plankton-derived DOM and the terrestrial-derived DOM,

the trophic state may ride the concentration of the first
type of the DOM as it provides the energy and nutrient to
promote the growth of the algae and phytoplankton thus
increase the proportion of the allochthonous in water [18].

3.2 The Reaction of the DOM to form Toxicity

The aquatic ecosystem is polluted by the metal oxides
because of the agriculture runoff and the urban runoff.
The organic compound will be brought from the land to
the water bodies by irrigation [19]. Although DOM is
regarded as a natural component, the increase in the hu-
man activities contribute to the increase in its presence
[20]. When the DOM (such as Hydrocarbon and Aromatic
Benzene) react with the metal oxide will produce toxic
complexes and may be both harmful to the human and
environmental health include carcinogenicity, respiration
issue to human body and influence the health of aquatic
organism by making the water toxic.

4 Treatment

4.1 Ordinary treatment

The first treatment to remove the DOM in water is by
activated carbon with their strong absorption power. This
method has already put in a large scale both in the city and
industrial water treatment as in China as they are cheap.
this activated carbon often has a huge surface area which
DOM can be absorbed easily by their numerous sites. As a
result the stability of the the activated carbon in the water
treatment especially in the backwashing process [21].

To achieve this goal, the government need to pour a lot
of powdered POC which is the most effective process
into the water [22] otherwise they need to construct the
huge facilities to intercept the DOM pouring in the river.
Moreover, DOM has a limit absorption capacity once it
get saturated it is less effective to remove the DOM. As
the development of the low-cost of the preparation of the
DOM is not very perfect, as a result it can be expansive to
be purchased especially in the large scale applications.

4.2 Membrane filtration

As we mentioned, the type of the DOM can be divided
in the HMW and LMW and the membrane filters have
the capacity to separate and interrupt the substance based
on their molecular weight. They have a large number of
pore structures at the microscopic level that allow water
molecules to pass through and have the ability to intercept
large molecules in water. The advance of this material is
once it is fouled, a new layer can replace it quickly [23].
However, the high operation cost in one of the drawbacks



using the membrane than other method of treatment as it
need to be cleaned at regular intervals. The rejection ca-
pacity of a membrane is largely influenced by its pore size
because the capacity is based on the electrostatic inter-
action [24]. As a result, the effectiveness is limited in the
LMW of DOM lead to the incomplete removal of DOM in
turn leading worse water quality

5 Further trend and suggestion

Although there are numerous method to remove DOM
from the water, the high cost for operation is still a big
problem. The cost issue is the main reason preventing
the large-scale deployment of these measures: difficult to
produce facilities. So below has promotion solution to de-
grade the DOM Adsorbents or membrane materials in wa-
ter treatment systems should become more sensitive, more
targeted towards tiny molecules, and not obstruct the flow
of water molecules in order to address small molecule
pollutants, such as microplastics. The usage of graphene
or nanomaterials [25] is part of the solution: Because of
its characteristics, graphene can be used in the sectors of
membrane materials and adsorbents at the same time. [26]
The cost of getting resources is lower than that of other
materials because of their applicability in other high-end
manufacturing areas. It is yet unknown how much it will
cost to maintain graphene goods in the water treatment
sector.

Using a photocatalyst—a material that speeds up a chem-
ical reaction when exposed to light, generally ultraviolet
or visible light-is the process of photocatalysis. When
it comes to treating water, photocatalysis aids in the
breakdown of organic pollutants like DOM. Studies have
indicated that including catalysts, such titanium dioxide,
into the sample can greatly enhance photocatalysis’s effi-
ciency [27]. This method is environment friendly as it can
breakdown the DOM into non-toxic substance without the
harmful addition. More over the TiO, used in the reaction
is cheap and is possible to form the harmless CO2 and
H20 ultimately. The high stability and the experiment
condition which is easy to achieve prove this method is
possible as well [27].

6. Conclusion

Overall, it is clear that the human activities are an import-
ant factor which accelerate the accumulation of the DOM
in water body in turn affect the whole aquatic system as
well. To prevent this situation, people have taken a seri-
ous of measures include using the activated carbon which
can absorb the DOM on it or take the membrane material
which prevent DOM passing through it. However, the
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high cost of the operation is still a serious problem. The
new technology and improvement like the nanomaterials
and the photocatalysis see more practical. More and more
technological advancements are needed to enable people
to adopt more affordable and efficient treatment meth-
ods, which might enhance the quality of the natural water
around metropolitan areas. One of the key responsibilities
of scientists is to develop a more efficient and reproduc-
ible form of government.
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