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Effects of Phosphate Fertilizer on Environmental Hormone Pb Adsorption—Desorption in Soil of the Water -

Level-Fluctuating Region of Three Gorges Reservoir, China

FANG Lu—qiu, TIAN Zu

(College of Chemistry and Chemical Engineering, Yangtze Normal University, Chongging 408100, China)

Abstract: The type of phosphate fertilizer, concentration of phosphate fertilizer, concentration of Pb ion, ionic sirength, acidity on soil’s Pb
ion adsorption capacity and desorption capacity in water—levelfluctuating of Three—Gorge reservoir region were investigated by using con—
stant temperature oscillation balance and simulation of indoor fertilization method. The results were as following: (1)The type of phosphate
fertilizer had a significant related to adsorption capacity and desorption capacity of Pb ion, application of Ca (H,PQ,), made Pb ion’s adsorp—
tion capacity and desorption capacity relatively small.(2)Pb ion’s adsorption capacity and desorption capacity had a close relation with phos—
phate fertilizer's concentration. Selecting three kinds of phosphate fertilizer Ca( H,PO,),, NH,H,PO,, KH,PO, was adviced. 3.406 6~8.516 4
kg P,05°666.6 m™ as the best fertilization capacity of phosphate fertilizer was more appropriate.(3)Soil adsorption and desorption Pb ion had
a close relation with Pb ion’s concentration. With increasing of Pb ion’s concentration, adsorption capacity and desorption capacity assumed
an uptrend.(4)The influence of ionic strength and acidity on soil adsorbtion and desorption Pb was extremely significant. Selection of salt of
Ca(IL,PO,),, NILILPO,, KILPO, as a phosphate fertilizer to the soil to reduce the environmental risks was recommended. In short, the con—
ventional application of the type of phosphate calcium dihydrogen phosphate, at the national scope of recommended fertilizer is safe.
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L7 (625 Vs PRI TIR — 04 81 1k 23.121 6 g, K
fEERZE 100 mL, EALE P05 K 1.0 mol - L7 Afif4
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Table 1 Physic—chemical characteristics of the tested soils

pH {8/ W CEC/ WBARA N BRBEPOS AR KO/ LB POy R PbY A5 Pb™
(£k=1:1) - cmol kg™ mg-kg™ mg-kg™ mg-kg?! g kgt mg-kg™ mg- kg™
7.36 2.07% 22.72 69.68 20.18 144.74 1.72 31.86 1.03
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Table 3 Relationship of phosphate fertilizer concentration
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Figure 1 Effect of the type of phosphate fertilizer on Pb*
adsorption—desorption
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Table 2 Experimental protocols

WH B HE ST
BRFREORE 48 666.6 m* HETERBIHCH 15 T7 ke, MR P.0s S0 SCHFEMR NaNO; 3 0.01 mol L7, Pb*# 24 500 mg-L!
H75.0 kg, ZFBRAE P05 BRI B 1.8x107° mol -1
BRIEMRE RO BRARMREEIE R 7 45:0.2x10°5,4x10°,6x105,.8x10,2x10°, S HH1 R NaNO, 7 0.01 mol -1, Ph*¥kEE % 500 mg-L*
4x107 mol - L™
B TR SR THEE 7 1:0.100,200,300,400,500.600 mg-L*  BEAER PO, IR VE AL K 1.8x107° mol (L, LHrHI MR
NaNO; 2y 0.01 mol L™
BFRENENE  BFRER 7 4:0.0.002.0.004.0.04,0.06.0.08, PR P,O; FRIS VR 1.8x10°° mol - L, P> FE 3 500
1.00 mol-L* mg-L*
R B ) 5 M) pH {Bi% 7 4:1.2.3.4.5.6.7 BRI & P,Os RO IS IR By 1.8x107 mol - L, R R

NaNO; 2y 0.01 mol - L™, Pb?>¥¢ &4 500 mg-L?
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Figure 2 Effect of phosphate fertilizer concentrations on Pb adsorption—desorption
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Figure 3 Effect of Pb concentrations on Pb adsorption—desorption
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Figure 4 Effect of ionic strength on Pb adsorption—desorption
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