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23.3 anol, 18.9%  9.3%, 0.37
88.4%  72.7%, 0. 18 cmol ,
4.11  3.99 cmol ( ) ,
61. 1%, 9. 70 cmol, (1.2 12~ 4]
1

Table 1 Exchange-adsoiption between aluminium and manganous on in laterite, red il and bentonite

Ion added , /
Saturation Adsobed  Percentage Displaced Nonclectrical | e
Soil . adsorption .
on Ion Added (%) Displaced
(1/z emol kg™ 1YY (1/ z emol kg™ 1
5.25 0.49 9.3 018 0.31 2.72
Laterite Al Mn 21.0 1.69 8.1 03 1.36 5.12
&. 0 5.42 6.5 0 6 4.78 8. 47
6. 45 5.70 88.4 411 1.59 1.39
Mn Al 2. 8 10.5 40.7 473 5.77 2.22
103. 2 14.1 13.7 49 9.18 2.87
5.25 0.99 18.9 037 0.62 2.68
Red sof Al Mn 21.0 2.63 12.5 106 1.57 2.63
8. 0 6.35 7.6 L 52 4.83 4.18
6. 45 4.69 72.7 39 0.70 1.18
Mn Al 2. 8 6.23 24.1 417 2.06 1.49
103. 2 9.04 8.8 418 4.86 2.16
2.9 14.0 61.1 970 4.30 1.44
Bentonite Al Mn 91. 8 3%5.4 38.7 212 14.2 1.67
36. 7 55.8 15.2 323 3.5 1.73
27.9 27.3 97.8 233 4.0 1.17
Mn Al 112 50.7 45.2 426 8. 10 1. 49
446 — — 46 6 — -
1) z z ionic valence number
1 )
1. 4. 16 s [1,2, 12, 13]
)
+ - ( ) ) ’
, 1: 3.45. 11. 1, 1. 00,
1: 1. 83 3.56 +  — + — s
, 1: 1.84: (
2.47, L1155 120 ), 2.72~ 8.47, 2.68~ 4.18,
, 1.44~ 1.73, 1.00 (

’ ’ )7 ’

[12]
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+ - ) ,
1.39~ 2. 87, 1.18~ 2. 16, (21,
1.17~ 1.49, , k
, 0.11 0.21 0.53 ,
( ) 0.030.06 0. 197
, (
) (L2 12, 13] A ( ) 7
2.2 ) )
k k
K UVn r AF 222 r K 1Un Freundlish
2.21 &k Gappon (
kB 2 Lk ) \
: + = K, Vn A%H% 3
k 0.120.21  0.53, : ,
— k 2. 05
1.10 1.57, ,  Gappon s s 0. %
2 b
Table 2 Equilibrium constants of exchange-adsorption between aluminum and manganous on
wil SatLTmtion Hlectmlyte Concentration Adsorbed Displaced Ave.r.agé of
on (mol L™ 1) (1/z anol kg=1)? (Vz emol kg™ ) equilibrium
cong ants
0.004~ 0. 064 0. 49~ 5 &2 0.18~ 0.64 0.12
Laterite Al MnCl,
0.004~ 0. 064 5. 70~ 14.1 4.11~ 4.92 2.05
Mn AlCl,
0.004~ 0. 064 0.9~ 6 3 0.37~ 1.52 0.21
Red sol Al MrCl,
0.004~ 0.064 4. O~ 904 3.99~ 4. 18 1.10
Mn AlCl3
0.018~ 0.272 14.0~ 55.8 9.70~ 32.3 0.53
Bentonte Al MCl,
0.018~ 0.272 27.3~ 8.5 23 3~ 45.6 1.57
Mn AlCl,
1) R 0 005, Concentration of equilibrium solution with omic srength bwer than
0. 005 ( except individual) may not be corrected; 0.004 0.008 0.016 0 032 0. 064 mol L.~ ! Concentration of equi-
librium solution for lat erite and red soil is @ 004, Q 008, O 016, Q 032 and O 064 mol L~ ! respectively; 0. 018, 0. 034, 0. 068,
0.136  0.272 mol L ! Concentration of equilibrium solution for bentonite is 0. 018, 0. 034, 0. 068, Q 136 and O 272 mol L~ ! respedively; 2) z z
onic valence mmber
( ) ,
K 0.07 0.21 297, , 12

, 2.040.74  3.78 1/n ,
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; 3, - 65 Jmol ', ,
1/n ,
0.98 0.71, 1/n
0.3 044, )
I/n 3 Freundlish KVn r
P Table 3 K, 1/ n and r of nonelectrical adsorption for
2.2.3 AF 4 aluminium, manganows ion in Freundlish equation
Soil Saturation ion Electrolyte K Vn r(=9)
s Q07 0.8 099
12 , Lat erite Al MnCl,
204 0.3 098
s
540 J mol” ', 51107 mol” ', e e
. 021 0.7 0.99
8 840 J mol” Red soil Al MnCL,
21 074 0.4 096
, , Mn AlCl,
297 0.37  0.77
' Bentonite Al MnCl,
(2 13 ’ 3B 0.3 0.85
’ Mn Al
- 2210 - 680
4
Table 4 Changes in standard free energy of exchange-adsorption beaween aluminium and manganous ion
Standard free
il Sturation Hectlyte Concentration Equilibriun ey Average
lon (mol L™ 1) const ant
(Jmol™ ")
0. 004 0 100 5710 5 440
Laterite Al MnCl, 0.008 Q 110 5470
0.016 0 126 5140
0. 003 335 - 3040 - 2210
Mn AlCl, 0. 005 228 - 2040
0.010 187 - 1550
0. 004 0193 4070 3910
Red soil Al MrCl, 0.008 0 205 3930
0.016 021 3740
0.003 187 - 1550 - 680
Mn AICI; 0. 005 L3 - 690
0.010 0 %5 200
0.018 0 M1 920 1500
Bentonite Al MrCl, 0.034 0 47 1500
0. 068 0 434 2070
0. 020 15 - 1100 - 650
Mn AlCl, 0. 040 1 14 - 320
0. 080 125 - 550
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EXCHANGE ADSORPTION CHARACTERISTICS OF ALUMINIUM

AND MANGANOUS IONS BY RED SOILS
[II EXCHANGE ADSORPTION BETWEEN ALUMINIUM AND MANGANOUS ION

Ding Changpu Pan Yinghua
(Institwe ¢ Soil Science, Chinese Academy o Sciences, Nanjing 210008  China )

Abstract The resulis on exchange- adsorption betw een aluminium and manganous ion in red soils were shown: These two
ions expressed both chemical behaviours according to the universal rules of ion exchange and quite distinct charaderistics of
nonequivalent exchange. Nonequivalent exchange and its nonelectrical adsorption between aluminium and manganous ion resulted
from their hydrolysis nature, which were influenced by property of solid suface, relative exchange power of ion pair and ion
amount added. The parameters concerned k, r, 1/n, K and AF were also explained. Inview of AF, the processes which were
spontaneous and irreversible tow ards stable state for exchange of manganous ion by aluminiun and adsorption of aluminium by red
soil were demonstrated in thermodynamics.

Key words Nonequivalent exchange; Noneledrical adsorption; Hydrolysis nature; Themodynamics; Spontaneous process



