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Characteristics and Mechanisms for Metsulfuron—-methyl Sorption by Sediments, Biochars and Activated Car—
bon
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(1.School of Environment and Safety, Taiyuan University of Science and Technology, Taiyuan 030024, China; 2.State Key Laboratory of Water
Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China )

Abstract : Metsulfuron—methyl has high mobility in the environment compartments and ecological risks. Sorption is a key process influencing
the environmental behaviors of contaminants. In this study, the characteristics and mechanisms of metsulfuron—methyl sorption by sediments
and carbonaceous sorbents( biochars and activated carbon ). The properties of sorbents significantly affected their sorption of metsulfuron—
methyl. The sediments with higher organic matter contents and lower pH adsorbed more metsulfuron—methyl. For carbonaceous sorbents, H/
C was found to be negatively correlated with nonlinearity index n and positively with sorption affinity IgK,., indicating that carbonaceous
sorbents with higher carbonization degree had stronger sorption nonlinearity and sorption affinity. This might be attributed to increased mi-
cropores and aromatic carbon, which were favorable to pore-filling and w— electron donor-acceptor(mw—m EDA ) interaction, respectively.
Positive correlation between 1gK,, and specific surface area(SA ) further verified the important role of pore—filling mechanism. Negative cor—
relation between IgK,,. and O/C indicated that carbonaceous sorbents with stronger hydrophobicity more facilitated metsulfuron—methyl sorp—
tion. Sorption affinities of biochars and activated carbon for metsulfuron—methyl were about 1 and 3 order of magnitude higher than those of
sediments, suggesting that adding carbonaceous sorbents to sediments might reduce metsulfuron —methyl leaching into the surface and
ground water. Although sorption affinities of biochars for metsulfuron—methyl were lower than that of activated carbon, biochars might also
have promising applications because of much lower cost than activated carbon.
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Figure 1 Molecular structure of metsulfuron—methyl
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Table 2 Elemental composition, atom ratios , BET-N2 surface area
(SA) and total pore volume(TPV) of biochars and activated carbon
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m’g! mLeg
CS400 76.50 399 127 1824 0.626 0.179 32.38 0.003 0
CS500 81.97 336 1.03 1364 0492 0.125 2453 00345
CS600 8429 260 1.16 1195 0370 0.106 329.0 0.083 9
AC 9321 072 008 599 0093 0048 747.6 0.1077
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Table 1 Elemental composition , atom ratios , BET-N, surface area(SA ), total pore volume( TPV ) and iron and

aluminum oxide contents in sediments

b C/% H/% N/% 0/% H/C o/C SA/m*-g' TPV/mL-g" pH(1:2.5) Fe,04/% ALOY%
SE 1 3.39 0.83 0.36 ndb 2.94 nd nd nd 7.68 2.32 5.09
SE 2 0.88 0.47 0.07 nd 6.42 nd nd nd 8.39 2.57 5.76
SE 3 1.05 0.51 0.10 nd 5.81 nd nd nd 8.07 2.46 5.49
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Figure 3 XRD spectra of biochars and activated carbon
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Figure 2 FTIR spectra of biochars and activated carbon
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