22 2 Vol 22,No. 2
2002 2 ACTA ECOLOGICA SN ICA Feb , 2002

( , 100101)

(D islved O rganicM atter)
DOM DOM )
, DOM )
DOM
:DOM / DOM

(DOM ); ; ; ;
Environmental Effectsof D issolved OrganicM atters in Terrestr ial

Ecosystans a Review

HUANG Ze-Chun,CHEN TongBin,LEIM ei (Lab o Enviromental Renediation, Institute d Geo-
graphic Sciences and N atural Resources Research, ChineseA cadeny o Sciences, B eijing 100101, China). Acta Ecologica
Sinica, 2002, 22(2): 259 269

Abstract: Researcheson disslved organic matters (DOM s) have been increasing in w ater and il studies
since the concept of DOM wasproposed in 1970's A Ithough most former researchers considered that hu-
mic substancesmight substitute soil organicmattersin liquid phase, more andmore later studiesmade sure
that DOM s, w hichw erew ater extracted, could represent il organicmatters in liquid phasesmore proper-
ly than humic substances Resultsof IR, NM R, RPLC and other gpectrumn analyses revealed that there
w ere great differences betw een DOM s and humic substances In contrast with DOM s, humic substances
contained less hydrophilic and acid organic matters, w hich w ere the essential components of il organic
matters Components, characters and envirormental effects of DOM s in terrestrial ecosystenswere re-
viev ed in thispaper.

It was difficult to identify all the components in DOM s, w hich w ere complex organic mixtures in e-
cosystens In order to understand the characters and components of DOM s, gectrun analysesmethods
were introduced to resolve the chamical groups in DOM s Hydroxy, carboxyl, phenyl and some other
groupsw ere discovered inDOM s Information about group s and their content would help to infer possible
components in DOM s, but itwas too sketchy to know the characters of DOM s Classifying the compo-
nentsof DOM s acoording to some chamical or physical propertiesw as needed to study most complex m ix-
tures such asDOM s Properties concerned in classification include elements, functional groups, secial
compounds, molecular w eight, polarity, acidity, and o9 on Among then, molecular w eight or polarity
and acidity w as themost commonly used in classification L otsof information about componentsand chem-
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ical characters of DOM s has been acquired based on classification, w hich als provided a valuablew ay to
compare DOM s extracted from various sourcesor by differentmeans A Ithough most of the information of
the components of DOM sw as know n by classification, the grade of classification w as different for every
researcher acoording to their researching object, and the result of classification w as difficult to be com-
pared w ith each other. M ore attention should be paid to the study of classification

DOM s in terrestrial ecosystan smight be naturally derived from biomass decomposition and il lid
organic or manually mported by w astev ater irrigation DOM s from both urces have great effectson the
behaviors of metals in terrestrial ecosystens Earlier researchers found that DOM s in «ils under conifer
forest might play an mportant role in il podzolization The main mechanisn in this processw as that
DOM smight complex with A | and Fe, which would result in enhancing their mobility and leaching ratio
The effects of chelators and ligands on the lubility, adsorption, desorption, trangortation and toxicity
of metals in ilwaswell knovn DOM s contained a lot of ligands could alo complex w ith heavy metals
and affect their behaviors in ®ils Two main processeswould hgppenwhen DOM sw ere added into ils
complexing w ith heavy metals in svilsor adsorbed on ils Factors that would affect those two processes
w ere summarized as follow:

Complexing of DOM sw ith heavy metals, which wasmainly controlled by the affinity of DOM s and
heavy metals, would enhance the lubility and reduce the adrption of heavy metalson ils Both the
componentsof DOM s and heavy metals detem ined the affinity of DOM s and heavy metals It was shown
that DOM smight reduce the adsorption of Cu greater than Cd, which might mainly ascribe to that Cu
combinedw ithDOM s stronger than Cd T hat’' sw hy most of recent researcheson the effectsof DOM s con-
cerned in Cu The component of DOM s could alo affect the affinity to heavy metals It was shown that
DOM sw ith lower molecular weight components would reduce the adrption of heavy metal on ils
greater than DOM sw ith lease low molecular w eight components

A dorption of DOM son ilswould have two main influences competing the adsorption point of met-
als that would reduce the adrption of heavy metals in ils, or acting as a bridge betw een heavy metals
and lid phase thatwould enhance the adsorption of heavy metal in 0ils Itwas show n that DOM sm ight
enhance the adsorption of heavy metals in acid ils, which might due to that DOM sw ith negative charge
can neutralize the positive charge in acid ils and enhance the adorption of cation w ith positive charge
The adsorption of DOM son il might al® affect the pH of wils that was an mportant factor in the ad-
mption of heavy metals

Except of the factorsmentioned above, the texture of ils could al lead to the different effects of
DOM son heavy metal in different ©0ils The combined action of all those factorswould eventually deter-
mined the effectsof DOM son the behaviorsof heavy metal, butw hich acted as themain factor w as deter-
mined by given situations, and should be clarified regpectively.

The effects of DOM s on pollutantsw ere alo concerned by lots of researchers DOM s oould affect
participation, mobility and bioavailability of hydrophobic organic pollutants such aspolycyclic aromatic hy-
drocarbons (PAHs), polychlorinated biphenyls (PCB'S), napropamide, atrazineandDDT in ils and sedi-
ments A Ithough a lot of expermentsproved that DOM s could reduce the adsorption of organic chemicals
in wils and enhance their mobility, the mechanisns in those processes have not been fully elucidated
Chiou (1986) suggested that DOM smight reduce the adsorption of organic pollutants through increasing
the distribution of organic pollutants in liquid phase But some other researchers considered that themain
mechanisn w as that organic pollutantsmight complex w ith some sectionsof DOM s

Studies inDOM s in terrestrial ecosystem s have been the hotot abroad, but itw as still less in China
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A long w ith the gpplication of organic manure and w astew ater irrigation, the effects of DOM son the be-

haviorsof pollutants has been paid more and more attention DOM smight even cause secondary pollution

in contam inated wils M ore researches should be conducted to study the effects of DOM s and the mecha-

nisns in those processes

Key words disolved organicmatter (DOM ); terrestrial ecosystem; heavy metals organic pollutants, en-
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