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Characteristics of Phosphorus Adsorption and Desorption in Brown Soil with
Presence of Citric Acid and Silicon Fertilizer
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(1. College of Land and Environment ., Shenyang Agricultural University . Shenyang. Liaoning
110866, China; 2. Shenyang Centre for Agriculture Detection . Shenyang. Liaoning 110034, China)

Abstract: Laboratory experiment with different kinds of treatments on texted brown soil, namely original soil
~+calcium silicate(CaSiO;) , original soil + 1 mmol/L citric acid+ CaSiO; and original soil+2 mmol/L citric
acid+CaSiO, , was conducted to investigate the characteristics of soil phosphorus(P) adsorption and desorp-
tion in the presence of citric acid and silicon fertilizer by Langmuir, Freundlich and Temkin equation fittings.
The OECD Guidelinel06 batch equilibrium method was used for adsorption and desorption experiments. Re-
sults showed that the brown soil P adsorption fitted Langmuir and Temkin models better. The soil added cal-
cium silicate and 1 mmol/L citric acid treatment had the maximum adsorbed P, with the maximum adsorption
capacity of 500 mg/kg. The soil with calcium silicate and 2 mmol/L citric acid treatment had the greatest de-
sorption rate of P, with the maximum desorption rate of 45. 2%. Therefore, the soil added calcium silicate
and 1 mmol/L citric acid treatment had the strongest storage capacity for P, and the soil added calcium sili-
cate and 2 mmol/L citric acid treatment had the strongest activation ability and supply capacity of P.
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2011 10 0—20 cm, , 1 mm 4 ,
o 65%., 25°C , N ,2
1 o . . 1:600 g ( ) 2:600 g
. . +0.6 g/kg CaSiO; ; 3:600 g +
1.2 (1 mmol/L)+0. 6 g/kg CaSiO; ; 4.600 g
1.2.1 ¥EHri* , + (2 mmol/L)+0. 6 g/kg CaSiO,,
1
/ / / / / / /
(g+kg)  (grkg)  (grkg)  (mgekg) (mgokg)  (mgekg ) (mgekg D pH
15. 45 1. 10 0.55 32.79 97.40 12.12 129. 00 6.50
1.2.2 MR F &% , 3 1/n
1 mm 2.00 g 100 ml
, 0,10,20,30,40,50 mg/kg Temkin :
( 0.01 mol/L KCI ,pbH D Q=a1+blnc 3
50 ml, 3, , . a ¢ 1 mg/L (mg/kg);
25 °C 24 h, 4000 r/min 10 min b—— .
, . MBC (mg/kg)  Langmuir
, ko Q, ., MBC=kQ,",
) NaCl 2
2 pH 7 0.01 mol/L KCI 2.1
50 ml, 2 , ,
25 C 24 h,
, , s tod |
) 1,
[5] 3 s 1 s
( ) ( )
o o o 10~20 mg/L
1.3 , ,
. 20 mg/L .
Langmuir .Freundlich Temkin 3 , s
[6-8] . ,
Langmuir : fioa] |
c/Q=1/(kQ,)+c/Q, @b
Q— (mg/kg); ¢
(mg/D; Q,— (mg/kg); . 1
— . . 10~40 mg/L
Freundlich 3> 2> 1> 4, 40
lgQ= 1gK,+1/n lgc (2) mg/L . 3> 2> 4>
Ky— , ’ 1,



3 51
4001 3
2 . P 0.893 8~
b 300p 0.999 4, , Langmuir
o ) Temkin . , 3
= 2001 -5t —O0— kR
£ —A— 0T R4S B 1 mmol/LAT AR B
# —O— fINEERR 4% 2 mmol/LTHE B
. . . , o 2 s
100
0 10 20 30 40 4
- 4 3 S/ (mg + L) ,
R Langmuir Q.
1
3> 4> 2> 1,
2.2 1 mmol/L s
Langmuir k 500 mg/kg; k MBC ,
. k , 3 ,
y: 1 mmol/L
vk . 1) ’ ° 3 1)
’ ° [15] ,
MBC 2 , . Freundlich
, ’ K; 1> 2> 3>
’ e o 43 °
Langmuir, Freundlich ~ Temkin 1/n 1, L
3 . 2 .4 i
2
Langmuir Freundlich Temkin
(c/Q=1/(kFQ,)+tc/Q.)> (1gQ= 1g K, +1/nlgc) (Q=a+blnc)
Q. k MBC r’ K, /n r a b r
1 333.33 0.022 7.31 0.999 4** 122. 74 0.321 0.963 1%~ —0.908 0.012 0.988 9**
2 370. 37 0.023 8. 36 0.995 8*~ 103. 68 0.324 0.987 2%~ —0.756 0.0134 0.997 6**
3 500. 00 0.026 13.02 0.985 1** 78.70 0.478 0.893 8~ 0.233 0.008 2 0.958 8**
4 400. 00 0.016 6. 30 0.989 9** 71.96 0.420 0.981 4** 0. 089 0.0111 0.990 0%~
sk ok ok (n=5, 13,05=0.770 9, 3.1 =0.919 7).,
2.3 , 3
, 1
3 ° ’ o
. 1 23.8%~60.2%, 2
26.3% ~62.3%, 3 31.1% 10 mg/L 2 . 62.3%;
~55.5%, 4 26.1%~53%, 50 mg/ L, 1 ,
1 , 3 23.8%.,
3
1 2 3 4
/ / / / / / / / /
(mg+ L) (mg+ kg™ % (mg + kg™") % (mg + kg™") % (mg + kg™") %
10 149. 99 60. 20 154. 63 62.30 138. 60 55.5 132. 26 53. 00
20 229. 89 46. 10 234.53 47.00 272.91 54.70 214.55 43. 00
30 259.99 34.70 273.79 36.70 327.56 43.70 257.58 34.40
40 282. 37 28. 30 299.42 30. 00 360. 94 36. 20 282.58 28. 30
50 297.19 23.80 328.12 26. 30 388.15 31.10 325.11 26.10
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2.4 .
2 .4 16l 4 ,
R 1 2 10 ~ , R
20 mg/L ; ) ) 4
20 mg/L ; 3 > 2> 3> 1,
4 o s
, 2 mmol/L . , )
s 1 mmol/L n 4 ,
o s 4
50 mg/L 45. 2%,
0.51
-+ O R 10 mg/kg 11. 7%,
—a— PN RE R 5 R 1 mmol/LIF 4 B
£ 045 —o— nE M R2 mmol/LiT R R , .
#
& 03] 4> 2> 1> 3,
o 2 mmol/L
£ ol
0.1 1 : .
5 - o : . 2 mmol/L
ST 4 VMR P (g« L) 1 mmol/L
2 [}
2.5 0ol
4
1 2 3 4
/ / / / / / / / /
(mg+L") (mg-kg") % (mg + kg ") % (mg + kg ") % (mg + kg ") %
10 21.13 14.10 23. 36 15.10 18.50 13. 40 15.51 11.70
20 35. 84 15. 60 42.05 17.90 50. 56 18.50 43.09 20. 10
30 62.69 24.10 85. 68 31. 30 74. 27 22.70 82. 80 32.10
40 87.71 31.10 111.43 37. 20 90.78 26. 20 114. 32 40. 50
50 108. 32 36. 40 134. 44 41. 00 122. 81 31. 60 146.79 45. 20
3
, , 2 mmol/ L
o , 1 mmol/L
Langmuir Temkin s s 2 mmol/L
L . 1 mmol/ L o

, 500 mg/kg,

’ H
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