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Adsorption of 2,4-Dichlorophenoxyacetic acid in aqueous solution by biochars derived from three feedstocks
WANG Yue-ying, LI Li—jun, LU Yi—zhong”

(College of Resource and Environment, China Agricultural University, Beijing 100193, China )

Abstract: In this study, we investigated the adsorption kinetics and isotherms of a model solute ( 2,4—dichlorophenoxyacetic, or 2,4-D) by
biochars prepared from three feedstocks( corn stover, poplar leaves and sewage sludge ) at 400 °C. At the same pyrolysis temperature, sewage
sludge biochar had significant low C content in comparison with those derived from plant materials, but their O/C, H/C and (H+0)/C radio
had similar trends. The properties of feedstocks greatly influenced the adsorption characteristics of biochars. The mechanisms of 2,4-D ad—
sorption by sewage sludge biochar were obviously different from those of the other two biochars. The selection of adsorbents must be case—
by—case based on the characteristics of biochar feedstocks. This study provides us a potential way to use relatively more suitable biochar in
reducing the leaching of organochlorine pesticides.

Keywords: acid elution; feedstock; biochar; 2,4—dichlorophenoxyacetic acid; adsorption
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Table 1 Elemental composition and atomic ratios of biochars

RN C/% H/% N/% Ash/% 0/% H/C o/C (H+0)/C
J400 73.11 3.73 1.82 0.00 21.34 0.61 0.22 0.83
W400 45.57 393 5.17 0.00 36.47 1.03 0.60 1.64
Y400 71.10 4.18 5.10 0.00 19.62 0.71 0.21 0.91
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Figure 1 Kinetics of 2,4-D adsorption on biochars Figure 2 Isotherms of 2,4-D adsorption on biochars
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Table 2 Parameters for 2,4-D adsorption kinetics on biochars
. th Z Gzl I A5 Elovich #7 MRy R 7
B/ diES
k r a b r K, c r
J400 2.754 0.013 0.748 1.757 4.57E-4 0.834 0.029 1.466 0.943
W400 2.555 0.018 0.927 1.871 3.76E-4 0.674 0.025 1.589 0.839
Y400 2.652 0.008 0.818 1.489 5.14E-4 0.855 0.031 1.181 0.940
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Table 3 Parameters for 2,4-D adsorption isotherm equations on biochars

— - AR , - Langm;irﬁiﬂ , . qundlli,zh LAY r
J400 0.195 0.960 0.637 0.126 0.966 0.873 0.499 0.958
W400 0.174 0.946 0.140 -0.014 0.954 0.131 1.113 0.948
Y400 0.258 0.574 0.217 0.008 0.953 0.284 0.856 0.961
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