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Absorption efficiency of soil nutrients with anion starch
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Abstract: Nutrient loss reduction is the most effective and economical method to control non-point source pol-
lution. To find modified starches with favorable absorption of nutrient ions from the soil, two absorbing experi-
ments for a negative charge, anionic starch were conducted. In the first experiment, potassium nitrate solu-
tions were supplied as the nutrient solution and the adsorption effect of three starches: carboxymethyl, phos-
phate ester, and xanthate, were evaluated. In the second experiment a solution of ammonium chloride was
used as the nutrient solution and because of a high sodium ion content in the carboxymethyl starch, the xan-
thate anion starch was used as the adsorption material for simulation tests such as fertilization, natural drying,
and leaching to determine the starch’s adsorption effect. Results showed that the tested anionic starches ad-
sorbed nutrient ions well with carboxymethyl >phosphate ester >xanthate. The first experiment showed that
when potassium nitrate was supplied as the nutrient solution, the xanthate anion starch had strong adsorption
effects with sodium, potassium, calcium, and magnesium; however, in the second experiment when ammo-

nium chloride was used as the nutrient solution there was favorable adsorption with sodium, potassium, and
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ammonium ions but not calcium and magnesium ions. Thus, although the kinds of nutrient solutions used to
test the starches affected adsorption, a high degree of substitution was possible with xanthate starch being an
ideal adsorbent without potential risk, and the phosphate ester starch could be an ideal adsorbent in semiarid
regions without risk of ammonium ions leaching. [Ch, 4 fig. 4 tab. 20 ref. ]
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Table 1 Basic physical and chemical properties of tested soil

H (i HHLET/ RS HRLA/ PEgs e <0.050 mm <0.010 mm <0.001 mm
P

(g-kg™) (g-kg™) (mg-kg™) (mg-keg™) A% WOk /% W5k /%
4.33 18.48 0.30 8.00 0.79 45.20 30.20 10.20

ABIEFE I FIVE R AT AR AR BA B ml B4l BHATER A SR S BRI 3 2.
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Table 2 Basic parameters of starch

TE B 2 pH (A K53 1% HEE/ % BRI HoAth
R S 6.76(5.0%K1 % ) 760  82.00 0032 WG HE 5.5 grkg's Ak 10.8 g-kg”
i JE R TG 6.32(5.0%K1 %) 11.00 =5 0.021

R AL PE R (R E ) 7.31(2.0%M1) 11.20  90.00 0430 KA. 105.0 g-kg™', H FEHE T
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Figure 1 Absorption effects of anion starches to soil cation after the addition of KNO;
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Figure 2 Absorption effects of anion starch to soil anion after

the addition of KNO;
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Figure 3 Absorption effects of xanthate anion starch to soil

cation after the addition of NH,CI
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