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Abstract : Researches on dissolved organic matters (DOMs) have been increasing in water and soil studies
since the concept of DOM was proposed in 1970’s. Although most former researchers considered that hu-
mic substances might substitute soil organic matters in liquid phase, more and more later studies made sure
that DOMs ., which were water extracted, could represent soil organic matters in liquid phase more proper-
ly than humic substances. Results of IR, NMR, RPLC and other spectrum analyses revealed that there
were great differences between DOMs and humic substances. In contrast with DOMs, humic substances
contained less hydrophilic and acid organic matters, which were the essential components of soil organic
matters. Components, characters and environmental effects of DOMs in terrestrial ecosystems were re-
viewed in this paper.

It was difficult to identify all the components in DOMs, which were complex organic mixtures in e-
cosystems. In order to understand the characters and components of DOMs, spectrum analyses methods
were introduced to resolve the chemical groups in DOMs. Hydroxy. carboxyl, phenyl and some other
groups were discovered in DOMs. Information about groups and their content would help to infer possible
components in DOMs, but it was too sketchy to know the characters of DOMs. Classifying the compo-
nents of DOMs according to some chemical or physical properties was needed to study most complex mix-
tures such as DOMs. Properties concerned in classification include: elements, functional groups, special
compounds, molecular weight, polarity, acidity, and so on. Among them, molecular weight or polarity

and acidity was the most commonly used in classification. Lots of information about components and chem-
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ical characters of DOMs has been acquired based on classification, which also provided a valuable way to
compare DOMs extracted from various sources or by different means. Although most of the information of
the components of DOMs was known by classification, the grade of classification was different for every
researcher according to their researching object, and the result of classification was difficult to be com-
pared with each other. More attention should be paid to the study of classification.

DOMs in terrestrial ecosystems might be naturally derived from biomass decomposition and soil solid
organic or manually imported by wastewater irrigation. DOMs from both sources have great effects on the
behaviors of metals in terrestrial ecosystems. Earlier researchers found that DOMs in soils under conifer
forest might play an important role in soil podzolization. The main mechanism in this process was that
DOMs might complex with Al and Fe., which would result in enhancing their mobility and leaching ratio.
The effects of chelators and ligands on the solubility, adsorption. desorption, transportation and toxicity
of metals in soil was well known. DOMs contained a lot of ligands could also complex with heavy metals
and affect their behaviors in soils. Two main processes would happen when DOMs were added into soils :
complexing with heavy metals in soils or adsorbed on soils. Factors that would affect those two processes
were summarized as follow :

Complexing of DOMs with heavy metals, which was mainly controlled by the affinity of DOMs and
heavy metals, would enhance the solubility and reduce the adsorption of heavy metals on soils. Both the
components of DOMs and heavy metals determined the affinity of DOMs and heavy metals. It was shown
that DOMs might reduce the adsorption of Cu greater than Cd, which might mainly ascribe to that Cu
combined with DOMs stronger than Cd. That’s why most of recent researches on the effects of DOMs con-
cerned in Cu. The component of DOMs could also affect the affinity to heavy metals. It was shown that
DOMs with lower molecular weight components would reduce the adsorption of heavy metal on soils
greater than DOMs with lease low molecular weight components.

Adsorption of DOMs on soils would have two main influences: competing the adsorption point of met-
als that would reduce the adsorption of heavy metals in soils, or acting as a bridge between heavy metals
and solid phase that would enhance the adsorption of heavy metal in soils. It was shown that DOMs might
enhance the adsorption of heavy metals in acid soils, which might due to that DOMs with negative charge
can neutralize the positive charge in acid soils and enhance the adsorption of cation with positive charge.
The adsorption of DOMs on soil might also affect the pH of soils that was an important factor in the ad-
sorption of heavy metals.

Except of the factors mentioned above, the texture of soils could also lead to the different effects of
DOMs on heavy metal in different soils. The combined action of all those factors would eventually deter-
mined the effects of DOMs on the behaviors of heavy metal, but which acted as the main factor was deter-
mined by given situations, and should be clarified respectively.

The effects of DOMs on pollutants were also concerned by lots of researchers. DOMs could affect
participation, mobility and bioavailability of hydrophobic organic pollutants such as polycyclic aromatic hy-
drocarbons (PAHs), polychlorinated biphenyls (PCBs) , napropamide, atrazine and DDT in soils and sedi-
ments. Although a lot of experiments proved that DOMs could reduce the adsorption of organic chemicals
in soils and enhance their mobility, the mechanisms in those processes have not been fully elucidated.
Chiou (1986) suggested that DOMs might reduce the adsorption of organic pollutants through increasing
the distribution of organic pollutants in liquid phase. But some other researchers considered that the main
mechanism was that organic pollutants might complex with some sections of DOMs.

Studies in DOMs in terrestrial ecosystems have been the hotspot abroad, but it was still less in China.
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Along with the application of organic manure and wastewater irrigation, the effects of DOMs on the be-
haviors of pollutants has been paid more and more attention. DOMs might even cause secondary pollution
in contaminated soils. More researches should be conducted to study the effects of DOMs and the mecha-
nisms in those processes.

Key words :dissolved organic matter (DOM); terrestrial ecosystem; heavy metals;organic pollutants; en-

vironmental effect
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