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Effects of Dissolved Organic Matter Fractions Extracted from Humus Soil on

Sorption of Benzotriazole in Brown Soil and Black Soil

YANG Ning-wei, BI Er-ping”

(Beijing Key Laboratory of Water Environmental Engineering, School of Water Resources and Environment, China University of
Geosciences (Beijing) , Beijing 100083, China)

Abstract: Dissolved organic matter (DOM ) affects the sorption behavior of organic pollutants in soils. In this study, bulk DOM
(marked as DOM, ,, ) was extracted from natural humus soil and divided into five individual fractions by XAD-8 resin and anion/cation
exchange resins based on their hydrophobicity-hydrophilicity. The isolated DOM fractions were characterized by FTIR, elemental
analysis, UV spectrophotometer and potentiometric titration. Batch experiments were conducted to investigate the effects of different
fractions of DOM on sorption of benzotriazole (BTA) in two Chinese reference soils ( brown soil and black soil). Proportions of
hydrophobic acid (HOA) , hydrophobic neutral (HON) , hydrophilic acid (HIA) , hydrophilic base (HIB) and hydrophilic neutral
(HIN) in DOM, ,, were 61% , 17% , 6% , 2% and 14% , respectively. Sorption affinity of BTA and DOM in black soil was greater
than that in brown soil, which was attributed to the higher organic carbon (OC) content of black soil as compared to that of brown soil.
Brown soil had higher normalized distribution coefficient K, of sorbed DOM fractions than black soil, because brown soil has a greater
proportion of clay and silt, which play important roles in sorption of DOM fractions. Dialysis-bag experiments demonstrated that binding
coefficient between each isolated DOM fraction and BTA in solution was very weak. The reason is that the binding sites of DOM are
occupied by water molecules in solution. Among the isolated DOM fractions, HIN showed the strongest sorption affinity in both soils,
which increased OC content and consequently produced new sorption sites in soils. The enhanced sorption effect from new sorption sites
was greater than that from competitive sorption between BTA and HIN. On a whole, HIN enhanced the sorption of BTA in soil. HOA
and HON inhibited the sorption of BTA in soils. Because the sorption of hydrophobic fractions, especially HON, in soils was less than
that of other fractions, competitive sorption between hydrophobic fractions and BTA was the main mechanism. DOM, , that consists of
78% hydrophobic fractions had similar effects with hydrophobic fractions on sorption of BTA in two soils.
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Table 1  Physical and chemical characteristics of standard soil samples
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i 1. 60 10.26  43.87  45.88 B+ 6.80 21.6 202 17.8 0.83

m+ 2.53 8.10 35.38 56.52 WHEL 614 31.0 142 22.5 0.37
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A]) , RE-52AA Jigh% 728 KA ( B R A 8 H] ),
XAD-8 # i ( 35 [# Sigma /A ] ) , Amberlyst 15 FH &S
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Fig. 1 Flow chart of fractionation of DOM
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IR R B < 1% ) 45 S0 T PATHE.
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E 2 DOM &H5 AL
Fig. 2 Proportions of isolated DOM fractions
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DOM # U B S A MR HE. BiK4 5 HON Fl
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3 400
—OH

A\

EIHR%

2910 HOA

1425 1020
CO0— C—0—C

1600 | 1250 |
c—o. {™mC |

A

4000 3400 2800

2200 1600 1000 400
ﬁﬁfﬂm_]

3 DOM &HSLIIE
Fig. 3 FTIR spectra of isolated DOM fractions
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Table 2 Chemical characterization of isolated DOM fractions
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Table 3  Fitted parameters of Freundlich model for BTA sorption

in two soils with isolated DOM fractions
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Fig. 4 Effects of isolated DOM fractions on BTA sorption in two soils
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