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Effect of supply silicon on adsorption and desorption
action of phosphorus in paddy soil
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Abstract: In this paper, effect of supply silicon on adsorption and desorption action of phosphorus in paddy soil
was studied. The results showed that supplying silicon to the soil decreased the amount of adsorption for phos-
phorus because of competitive adsorption between silicon and phosphorus. It was relatively complex that applica-
tion of silicon affect phosphorus desorption. Supplying silicon increased phosphorus desorption in 10,20 and 30
mg/kg phosphorus concentration, and phosphorus desorption hardly changed in 40 mg/kg phosphorus concen-
tration, but supplying silicon decreased phosphorus desorption in 50 mg/kg phosphorus concentration. This
showed that application of silicon reduced phosphorus adsorption, and enhanced easily desorbed phosphorus con-
tent. Supplying silicon improved phosphorus desorption rate in soil.
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BRI MREFREXARES , T TEREBRS A
MEAETFTHELHAREINETRAR L, LHENR
&8&% 33.9 g/kg, & N 1.42g/kg, 2 P 0.338g/kg, HEB N
130.9mg/kg, HAX P 13.1mg/kg, EZX K 113.5mg/ke, H3
Si 140.1mk/kg,pH X 6.1,
1.1.1 #EHFRR KR 7 M4 :1)FE L (50.00g) % H;
2)JF 1M 0.02g Na,Si0;33) JE 17 0.03g CaSiO;;34) L4
0.04g Na,Si0y; 5) JR 1 /i1 0.06g CaSiO;;6) J& 10 0.08¢g
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75 R P A A S BRI K, B — R R B 5
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Fig. 1 P adsorption isotherms of soil by supplying Na,SiO; (A }and CaSiO;(B)
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Table 1 Comparison between P adsorption by samples and the adsorption equation

e Langmuir # B Jaxmm Fruendlich 77 Jax w5
Treatment C/x=1/kx,, + ¢/Xp Inx = Ilna + blnc -
coef . coefficients
K+ CK C/x=0.0048 +0.0017c  0.9915"*  Inx=5.3566+0.3073lnc  0.9992" *
BRHAMKE Low NaSiO, C/x=0.0054+0.0017c 0.9889"* Inx=5.3119+0.3058lnc  0.9972"*
HERHEKE Low CaSiO; C/x=0.0051+0.0017c  0.9912**  Inx=5.3342+0.3038lnc  0.9971" "
EEGF 8 Middle Na,SiO, C/x=0.0061+0.0017c  0.9884"*  Inx=5.2594+0.3069Inc  0.9927"*
BEREF B Middle CaSiO; C/x=0.0058+0.0017c 0.9894** Inx=5.2783+0.3062Inc  0.9948" *
A E R High Na,SiO; C/x=0.0069+0.0018 0.9841** Inx=5.2162+0.3049Inc  0.9860" *
HMSE R High CaSiO; C/x=0.0065+0.0018c 0.9861** Inx=5.2388+0.3004lnc  0.9924" "
n=5, py.os=0.811, py.oy=0.917,
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Table 2 Some physico-chemical parameters of P sorption by samples
Piig:: Xm K MBC AG’
Treatment (pg/g) (mL/pg) (mL/g) a b (kJ/mol)
K+ CK 588.25 0.03542 20.83 212.00 0.3073 -11.64
REMMIKE Low Na,SiO; 588.25 0.03148 18.52 202.74 0.3058 -11.34
HBRBME Low CaSiO, 588.25 0.03333 19.61 207.31 0.3038 -11.49
HEER#PE Middle Na,SiO, 588.25 0.02787 16.39 192.37 0.3069 -11.04
RS PR Middle CaSiO; 588.25 0.02931 17.24 196.04 0.3062 -11.17
BB High Na,SiO; 555.56 0.02609 14.49 184.23 0.3049 -10.88
555.56 0.02769 15.38 188.44 0.3004 -11.03

HEBRSE B High CaSiO;
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Table 3 Effect of silicon on P desorption and desorption rate in soil

st & B+t HEMNEE BEROEKR

P added CK Low Na,SiO; Low CaSiO;

HRATE ERESTR
Middle Na,SiO;

HERARE
High Naz Si03

ERESEE

Middle CaSiO; High CaSiO,

mg’kg mg’kg % mgkg % mg'kg %

mg/kg %

mg’kg % mg’kg % mg’kg %

10 7.84 4.19 8.22 4.42 8.22 4.41
20 28.11 8.79 28.87 9.30 28.87 9.25

40 75.00 15.37 75.00

30.75
30 48.46 11.54 49.22 12.22 49.22 11.94 51.10
15.67 75.00 15.55 75.94 16.12 75.94
50 100.43 18.06 100.43 18.63 100.43 18.33 98.55 19.01 98.49

5.22 9.53 5.16 10.67 5.85 10.48 5.72
10.22 30.37 9.97 31.31 10.67 31.13 10.48
13.24 50.93 13.01 53.74 14.64 52.99 14.14
16.00 75.94 16.59 75.94 16.55
18.80 97.61 19.32 97.55 19.17
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