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Adsorption and desorption properties of three types
of agricultural humic acids for K*
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Abstract: The experiment studied: The saturated adsorption and desorption of the 3 types (A, B, C ) of agricultural
humic acids for K*, and the effects of pH on the adsorption and desorption. Results showed that: Compared with A and B,
potassium-saturated humic acid C exhibited stronger adsorption and desorption activities of its cation exchange capacity
(CEC) 375.74 cmol/kg, the maximum desorption 71.00 mg/g. Besides, in the first 60 min of desorption reaction the
capacity of desorption was very close to the maximum; the properties of humic acid A, B were similar in their K*
adsorption capacity. The adsorption saturation was reached in the first 60 min for humic acid A, and the adsorption
quantity per unit was 10.2 mg/g. The adsorption saturation was reached in the first 20 min for humic acid B, and the
adsorption quantity per unit was 7.72 mg/g. However, the adsorptive rate of K* for humic acid B was faster than A, and B
could reach saturated adsorption in a shorter period of time. All of the 3 types of humic acid had a strong buffering
capacity to adapt to the changes in the medium pH. With the rise of pH value, the adsorptive quantity for K* of humic
acid A and B decreased within the effective buffering range, but the desorption of K* for humic acid C appeared to reach
a plateau after an ascent in pH range of 3-5.
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Table 1 The main physiological and biochemical characteristics of 3
types of agricultural humic acid

oH CEC
I(g-em™) lgkg?) 1% /(cmol-g™)
A 0.594 33 0.06 1423 4823
B 0.584 3.0 051 740 4007
c 0.776 10.2 68.57 3277 375.74
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Fig. 1 Adsorption characteristics curve of potassium ion of A B type
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Fig.2 Desorption characteristics curve of potassium ion of C type of
humic acid
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Fig.3 Adsorption of potassium ion and the number of pH of humic
acid and B under different pH conditions
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Fig.4 Desorption of potassium ion and the number of pH after
adsorbing of C type of humic acid with different pH conditions
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