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Property of Nitrogen and Phosphate Adsorption on Sediments in Headwater Ditches
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Abstract : Agriculture non—point pollution is attracting increasing interests. Interests are focused on the excess nutrient such as nitrogen(N)
and phosphorus (P)which can lead to eutrophication. As the main connecting part between fields and lake or river, agricultural ditch system
plays an important role in the retention of N and P. During the transportation and transformation in ditch system, N and P can be held up by
some ways such as adsorption, nitrification, denitrification and emergent uptake. Adsorption is one of the important retention factors. Static
adsorption experiments were performed to investigate the adsorption kinetic and isotherm characteristics of ammonia nitrogen and phosphate
on ditch sediments. The results help to explain the mechanism of transportation and transformation of N and P as to control the loss N and P.
The results showed that the adsorption included two phases: fast and slow adsorption. The adsorption on sediment mainly occurred within 0~5
h and the maximum adsorption rates of ammonia nitrogen and phosphate on ditch sediment were 160 mg-kg™+h™ and 300 mg-kg™ -h™" re—
spectively. The adsorption isotherms of ammonia nitrogen and phosphate fitted well with linear relation. The content of immobile ammonium
in the sediment was 9.81 mg-kg™. The adsorption—desorption equilibrium concentration of phosphate was 0.046 mg-L™". According to above
results, N and P did not accumulate much in ditches as that in other waters.
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Figure 1 Skeptic map of ditch system
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Table 1 Characteristics of the ditch sediment

pH  BE/ SR AP KL /%
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6.6 2258 448 35 10 55.6 34.4
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~25 C ) MEEIR , B — B T = A, R
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Figure 2 The kinetic curve of ammonia nitrogen sorption

on the ditch sediment
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Figure3 Thekinetic curve of phosphate sorption

on the ditch sediment
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Table 2 The adsorption rates of ammonia nitrogen and phosphate
on the ditch sediment(mg-kg™+h™")
Nk Be/h

i

0~0.5 0.5~1.01.0~1.5 1.5~3 3~5 57 7~9 9~16 16~24
A% 160 40 4 67 25 1 1 0.14  0.13
Wik 300 100 20 15 5 1.5 15 057 028
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Figure 4 Adsorption isotherm of ammonia nitrogen
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Figure 5 Adsorption isotherm of phosphate
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