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Fig. 1  Adsorption isotherms of P on red soil colloids as affected by

citric acid concentration

E AT IN T, Fr R R BE 0 ) - M B f) i
WA, ST e 1) A7 vk o P A 95 25 5 AR L 5E
WG Y Ao R e R AR ST R O R A A
PR Ak B 1% 21 S JSE AR o W A A ik 2 S LA T A U

http : //pedologica. issas. ac. cn



128 + b

¥

51 %

JEAE A pH 5. 0 B9 251 T 2E 4T, EL B F- 5 i )
pH 254k 43 3~ 6.34 ~5.81.6.31 ~5.90.6.39 ~
5.9LCRIH) , U B HE G 2% 15 T 1R 1 45 ik BIL BE AN
FEAEF i R A A B AR R
Ja PR AR 5 H, PO, T8 4 21 38 IR 3% 1T Ao
Mo BEAE R TR E HE B HE I, G ot s ) S TET U RS A2
S 2, DT e A W R R A A7 R H ek 2D, SR
AR i R T e o A R R AR 4 W R R T L A Bk
BRI B R T L, AT 49 R IR AR AL R ) 5
R AR

IR 1 AT LAFE Y, =l b T v 20 98 5 A o il ) %

Rt 4 vl LA Langmuir J5 FRAR 4 M 4045, #H OC R 4K
R*3K 0.88 ~0.91, ]88 R A7 16 T 21 18 Ji 4 X i
B AT A7 4 Langmuir J5 #2, cit0. 1 £ cit0. 5 P4~
b B 5 R cit0 A T, H A R B = X, A AR T
6.6% F119. 6% , bt B G BR300 2 5 4 I B o5 057 0 285
BAEFW> T X 0 B R R M it K S R R
X B SE RN A G K (HBR R B 5 1 45 5 g
[, 8% R T X B o S R A TR VAR B #h O 3
FIZE 0.5 mmol L™" K {EH 0. 676 (&% % 0. 165, i B
R R T 9 52 v AN AL A0 )l 1149 R RF 63 0 G 2 f
e [ A AT T ST AR R A e A A

F1 ARREFEBREE TEHRMEELH Langmuir ERBSSH

Table 1 Parameters of fitting with the Langmuir equation of P adsorption isotherm as affected by initial citric acid concentrations

A R A e g
Langmuir J7 2 X,
Initial citric acid concentration K R?
Langmuir equation (mg kg™")
(mmol L")
0 C/X =6.019 x 10°*C + 8.905 x 10~* 1611 0.676 0.887 6
0.1 C/X =6.443 x 10°°C + 1.986 x 10°? 1552 0.325 0.883 3
0.5 C/X =8.018 x 107*C + 4.858 x 10~? 1247 0. 165 0.912 2

JE: Langmuir 7FEHR:C/ X = C/ X, + 1/ KX, o X X BEW M (mg kg ™) 5 C BB (mg L") 5 X, SR BfH i (mg kg ™' ) 5K
S5 45464 X0 H L Notes: Langmuir equation:C / X = C/ X, + 1 / KX, ,where X stands for phosphate adsorption amount (mg kg" )3 C for P

Lo ey . o1 . . . .
concentration in equilibrium solution(mg L ™" ) ; X, for maximum adsorption; and K for adsorption reaction constant
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Fig. 2 Pb immobilization by red soil colloids in Treatment A as

affected by initial P concentration
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PRELIMINARY RESEARCH ON MECHANISM OF PHOSPHORUS,
LEAD AND CITRIC ACID INTERACTION IN RED SOIL COLLOID

Zuo Jichao Su Xiaojuan Hu Hongging' Zhu Jun Fu Qingling
( College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract Batch isothermal equilibrium experiments were conducted to investigate phosphate adsorption by red soil
colloids with addition of citric acid, and effects of two different treatments, ( A) removing or ( B) retaining supernatant af-
ter the samples reached equilibrium on lead immobilization by red soil colloids. Results show that citric acid inhibited
phosphate sorption on red soil colloids, and the effect intensified with increasing citric acid concentration. When the Lang-
muir equation was used to fit isothermal adsorption curve of phosphate on red soil colloids, the adsorption reaction constant
(K), the maximum adsorption quantity (X, ) decreased with increasing initial concentration of citric acid. And the two
treatments affected differently lead immobilization capacity of red soil colloids. On the whole, lead immobilization capacity
was lower in Treatment A than in Treatment B, and increased with increasing initial P concentration and P adsorption rate,
but, decreased with increasing citric acid concentration. In Treatment B, Pb immobilization capacity peaked when the ini-
tial citric acid concentration was 0. 1 mmol L™' and initial phosphate concentration was lower than 0. 4mmol L~" which
indicate that in this condition, the coexistence of phosphate and citric acid jointly promote lead immobilization by red soil
colloids.

Key words Phosphate; Lead; Citric; Adsorption-desorption; Red soil colloid
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