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Determination of Soil Organic Carbon Adsorption Coefficients
of Pollutants Using Soil Column Liquid Chromatography
with Stepwise Adsorption
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Dalian Institute of Chemical Physics The Chinese Academy of Sciences Dalian 116012 China

Abstract A novel method for the determination of soil organic carbon adsorption coefficients
K., of pollutants was established using soil column liquid chromatography with stepwise ad-
sorption. With this method the adsorption amount of samples at various concentrations on soil
can be obtained in a single experiment. The values of K. can be calculated through adsorption
isotherms. The soil column can be used without change or desorption throughout the whole ex-
periment. This method leads to a shorter experimental duration simplified experimental proce-
dure and experimental error reduction. The values of log K for tebuconazole azinphos-meth-
yl diuron atrazine prometryn phenol and naphthalene on the European reference soil of 3*
were measured to be 2.70 2.87 2.47 2.26 3.09 1.51 and 2.77 respectively which are
consistent with the values reported in the literature.
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Table 1 Organic pollutants and their mass concentrations
used in the experiment

Compound C, Compound / mg/L

Tebuconazole 5 10 15 20 25
Azinphos-methyl 5 10 15 20 25 30
Diuron 5 10 15 20 25 30
Atrazine 5 10 15 20 25 30

Prometryn 1 2.5 5 10 20
Phenol 10 20 30 40 50 60

Naphthalene 2 4 6 8 10
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Fig.1 The breakthrough curve BTC of stepwise
adsorption for diuron on a soil column
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Fig.2 Schematic illustration of calculated adsorption
amount contributed from ith step
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Table 2 The soil adsorption coefficients K; soil organic carbon adsorption coefficients K
obtained from the experiment and K, reported in literature
Compound K; 1/n r log Ko log Ko log Ko ° log Ko °
Tebuconazole 17.231 0.997 1 0.996 3 2.70 3.12 3.01
Azinphos-methyl 25.474 0.798 6 0.999 1 2.87 2.87 2.95 2.28
Diuron 10.337 0.8177 0.999 4 2.47 2.67 2.40
Atrazine 6.223 0.7558 0.997 8 2.26 2.19 1.81 2.24
Prometryn 42.141 0.7895 0.926 1 3.09 2.85
Phenol 1.107 0.8458 0.999 4 1.51 1.43
Naphthalene 20.179 0.784 6 0.998 1 2.77 3.11
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Fig.3 The adsorption isotherms of organic pollutants

1. prometryn 2. tebuconazole 3. azinphos-methyl

4. naphthalene 5. diuron 6. atrazine 7. phenol.
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