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Table 1 Equiibrium constants of exchange adsorption bdween alumimum and calcium or potasium
Average of
Solid Concentrat ion Adsorbed D splaced
Electrolyte equilibrium
phase (mol LY (1/z cmol kg™ ) (1 z cmol kg™ 1)
condants
0. 004~ 0. 064 0.63~ 5.65 0. 15~ 0.54 0.113
0. 004~ 0. 064 0.66~ 4. 64 0.13~ 0.64 0. 028
0. 004~ 0. 064 0.77~ 6. 14 0.28~ 1.53 0. 205
0. 004~ 0. 064 1.02~ 6. 51 0.26~ 1.46 0. 058
0.018~ 0.272 13.5~ 61.2 7.30~ 30.7 0.531
0.018~ 0.272 10. 5~ 44.5 6.9~ 28.4 0. 187
1) z ; s 0. 005, ;
0.004 0.008 0.016 0.032  0.064 mol L™ "; 0.018
0.034 0.068 0.136 0.272 mol ™!
23 K Vn(Freundlish )
Freundlish (Log :l—z Log K+ %Log C) ,
K I/n 2 R K
R K 4.56  2.18, 1. 01
0.99, 1. 03, K .30  0.73,
0.53  0.49, 0. 56, K K
[1.3
s K 118027 024,
) , K
) k . )
1/n  Freundlish ( ) ,
, 1/n s 0 32, s

1/n s 0 51, 1/'n
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K [8]
2 Freundish K 1n DV
Table 2 K and I/ n in Freundlish equation for nor electrog atic adsorption of aluminum and manganous ions
K 1/n
Solid phase Electiolyte
1.03 0.35
0.56 0. 60
1. 01 0.37
0.53 0.67
4.56 0.27
1. 30 0.38
0.99 0.31
0.49 0.54
2.18 0.29
0.73 0.36
1) z
24
R 1
G°= - RTlnk
G’ k . 3
8 840 J mol™ ', 5 110
J mol™ ! > )
[34]
: 6980 J mol ' :
630 630 1000 J mol™ ',
. 1040 840 Jmol '
3
k > >
K Vn

kK 1/n G R
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Table 3 Changes in sandard free energy of exchange-adsorption of calcium and potasium n different A} solid phases

Solid Concentration Equilibrium Standard free energy

phase Electrolyte (il I ]) constant (J mol- l) Average
0. 004 0. 105 5610
0. 008 0. 146 4770 5110
0.016 0. 137 4940
0. 003 0.0327 8 500
0. 005 0.0277 8 840 8 840
0. 010 0.05 1 9130
0. 004 0. 145 4770
0. 008 0.218 3770 4090
0.016 0. 223 3730
0. 003 0. 067 6700
0. 005 0. 052 7330 7020
0.010
0.018 0. 610 1210
0. 034 0.579 1340 1370
0. 068 0. 494 1550
0.010 0.292 3060
0. 020 0. 197 4020 3710
0. 40 0. 196 4060

1) z

R . . . , 2002, 3% 4) : 560~ 567
R . Lo . . : ,1993. 74~ 90, 91~ 101

,1976. 222~ 257

R R .. . : , 196. 39~ 66, 67~ 87, 26~ 251, 294~
331

. . : , 1987. 325~ 363

R R . . , 1998, 35(1) : 38~ 48
James R O, Healy T W. Adsorption of hydrolyzable metal ions on the oxide water interface. J. Colloid Interf. Sci., 1972, 40:
42~ 52

s . . , 1963, 11(2): 171~ 184
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EXCHANGE-ADSORPTION CHARACTERISTICS OF ALUMINUM
AND MANGANOUS IONS BY RED SOILS
. NON ELECTROSTATIC ADSORPTION OF ALUMINUM AND MANGANOUS IONS

Ding Chang-pu Pan Ying-hua
(Institute ¢ Soil Science, Chinese Acadamy  Sciences, Nayying 210008, China)

Summary

Exchange adsorption of aluminum and manganous ions by red soils continued being studied. It was
shown that the nonelectrical adsorption of aluminum and manganous ions was related to either adsorption
capacity of solid phase or adsorption intensity of ion; For the ion exchange reaction in soils, it seemed i+
possible to obtain equilibrium constant k; K and 1/n were also not fixed values; The change in standard
free enagy G°of exchange-adsorption between aluminum and potasium was greater than tha beween it
and caleium, it was also the greatest in laterie system. Changes in k, K, 1/n and G°were affected
both by the property of solid phase surface and by the nature of ion itself.

Key words Nonelectrical adsorption, Freundish equation, Equilibrium constant, Standard free
energy, Red soil



