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Table 1 Exchange-adsorption of aluminum, manganous, calcium and potassium ions in laterite

BfiAR

E1iER
pamy s A o RE AR it
Sahﬂlration BT In AR Adsorbed Percentage Displaced Nonele?tr. AdsorbedDis-
ion Ton Added (%) adsorption placed
(1/z emolkg™") (172 emolkg™")
5.40 0.63 11.7 0.15 0.48 4.20
2] 21.6 2.05 9.5 0.41 1.64 5.00
86.4 5.65 6.5 0.54 5.11 10.46
# 6.45 0.66 10.2 0.13 0.53 5.08
i 25.8 1.67 6.5 0.30 1.37 5.57
103.2 4.64 4.5 0.64 4.0 7.25
5.40 2.60 48.1 1.89 0.7 1.38
123 21.6 4.35 20.1 2.83 1.52 1.54
86.4 8.70 10.1 3.70 5.0 2.35
" 6.45 2.60 40.3 1.45 1.15 1.79
# 25.8 — — 2.45 — —
103.2 9.13 8.8 2.96 6.17 3.08
6.45 5.98 92.7 4.93 1,05 1.21
8 25.8 9.06 35.1 6.25 2.81 1.45
103.2 12.3 11.9 6.56 5.74 1.88
" 5.25 3.97 75.6 3.04 0.93 1.31
i 21.0 6.13 29.2 4.02 2.11 1.52

84.0 11.4 13.6 4.12 7.28 2.71
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BTmAR RAR e
S lon added E{E}Aﬁ Rl g N Z
Saturation 'y AR Adsorbed Percentage Disolaced Nonelet"tr. Adsorbed/ Dis-
. g isplace .
fon lon Added (%) adsorption placed
(1/z cmolkg™") (1/z (‘molkg’l)
6.45 5.89 91.3 4.10 1.79 1.4
25} 25.8 10.3 39.9 4.39 5.91 2.35
103.2 13.3 12.9 4.58 8.72 2.90
" 5.25 3.78 72.0 3.37 0.41 1.12
5% 21.0 6.42 30.6 3.67 2.75 1.75
84.0 14.5 17.3 4.34 10.2 3.34
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®2 SE.BFEFEAHPHTHRBHY
Table 2 Exchange-adsorption of aluminum, manganous. calcium and potassium ions in red soil
BFmAR KR JE e
WAIE T Ton added E{E}Aﬁ & 5 B RAR/UE B
Saulxration BT A& Adsorbed Percentage Displaced Nonelec.tr. Adsorbed/Dis-
jon Ton Added () adsorption placed
(1/z cmolkg™") (1/z emolkg™")
5.40 0.87 16.1 0.28 0.59 2.76
5 21.6 2.90 13.4 0.92 1.98 3.16
86.4 6.14 7.1 1.53 4.61 4.01
ke 6.45 1.02. 15.8 0.26 0.86 3.92
o 25.8 — — — - —
103.2 6.51 6.3 1.45 5.06 4.49
5.40 2.86 53.0 2.30 0.56 1.24
%']j 21.6 4.47 20.7 3.79 0.68 1.18
86.4 8.68 10.0 4.63 4.05 1.87
K 6.45 2.52 39.1 1.73 0.79 1.46
m 25.8 4.60 17.8 2.50 2.10 1.84
103.2 9.62 9.3 4.59 5.03 2.10
6.45 4.50 70.0 4.40 0.10 1.18
s 25.8 7.32 28.4 6.11 1.21 1.20
103.2 9.40 9.1 7.34 2.06 1.28
% 5.25 2.74 52.2 2.38 0.36 1.15
7 21.0 5.46 26.0 3.92 1.54 1.39
84.0 8.74 10.4 4.02 4.72 2.17
6.45 4.38 67.9 3.75 0.63 1.17
# 25.8 5.68 22.0 3.78 1.90 1.50
103.2 8.29 8.0 3.88 4.40 2.13
B 5.25 2.96 56.4 2.77 0.19 1.07
% 21.0 5.80 27.6 3.16 2.64 1.84
84.0 10.4 12.4 3.41 6.99 3.05
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Table 3 Exchange-adsorption of aluminum, manganous, calcium and potassium ions in bentonite

BFmMAR AR ) e
mamy o lnadded e foh s FARL FRitBt
Sahljralinn =T A& Adsorbed Percentage Displaced Nonde'.: o Adsorbed/Dis-
ion Ton Added (%) adsorption placed
(1/z cmolkg ™ ') (1/z cmolkg™!)
23.5 13.5 57.4 7.30 6.20 1.85
£ 93.8 35.0 37.4 16.4 18.6 2.13
376 61.2 16.8 30.7 30.5 1.99
B
27.9 10.5 37.6 6.90 3.60 1.52
=i 112 25.8 23.1 14.5 11.3 1.78
446 44.8 10.0 28.4 16.1 1.57
23.5 16.7 71.1 13.8 2.90 1.21
5 93.8 38.5 41.0 29.8 8.70 1.29
376 52.5 14.4 2.0 10.5 1.25
i
27.9 12.4 4.4 10.4 2.0 1.19
i 112 41.0 36.6 20.9 20.1 1.96
446 58.2 13.0 42.0 16.2 1.39
27.9 26.1 93.5 21.7 4.40 1.20
iz 112 61.1 54.5 54.8 6.30 111
446 81.7 18.3 63.9 17.8 1.28
" 22.9 18.0 78.6 15.8 2.20 1.14
Hh 91.8 35.4 38.6 31.8 3.60 1.11
367 54.8 14.9 48.1 6.70 1.14
21.9 24.0 86.0 19.7 4.30 1.22
A 112 42.0 37.5 27.4 14.6 1.53
446 62.6 14.0 30.1 32.5 2.08
# 22.9 19.8 86.5 14.5 5.30 1.36
& 91.8 29.0 31.5 21.8 7.20 1.33
367 52.6 14.3 26.7 25.9 1.97
Nz AETME

2.2 3ZHRBEFNIR B AE

TR —EHER EMANEFREMER REBFHRIUEETFER &
FRZ BRI ETR/N, FlINR 1 PTEA RS LT H 43 BIINA 5.40.6.45cmol 5 1 BS F
A AR A TR 514 1.89.1.45¢cmol, M 5.25cmol 7 B8 F AL H #8945 4 88 F 2+ 5 A
3.04.3.37cmol, TEREFE LT, 445 HEFMMAREDHIHN 5.40.6.45cmol i, £ Hi K
FEETFRAS5H 0.15.0.13cmol;6.45cmol B T AR LIEH R B HNHE TEHR 4.10cmol,
7 %o R B A T R B U 3.37emol, A R R 4R V5 ES FIER B T KA 2 4
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— R B TR A IE S LR AR
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SR M S 2 BT AR et HEA, S S B L R R
BHEHBTHKBEOHNRMAE X, CEHME, 8 5% FrlK®EE AL(OH), . AI(OH), .
AI(OH)?* #1 Mn(OH), .Mn(OH) * E3 1k & 4170, X J 7k i 7™ 49y 0 % B 258 o 61 A 2% 1
3 e B B B AE AN S 1 1, B8 aE AL(OH),, Mn(OH), 7ZEBEI AR T AW BB M., X%
UE B, 3 7l % B A9 B0 R A 2 K, AN E 2 B HEL A BN A B A B K AR P, BT —
RE B E R KM B4 £ g TR B R £ BAE 0 B AT AT RIS B AR B S8
BT TR 2R, 58 e 0 IR PR R 0 955 1) Bt 2 A A e 4 O BT B S5 24 B VR R R0 E e
W B, ELAACTE T VT BE 2, R4S S A S 1 RS I 4R B B T e R B Tk,
Hrp R B R SR S 1 3 B 3F F P B (P B R A B IR B ), T B A BB R
HE, SR E L EAENEE TR, FEFEB PR T AP CAL(OH)*
AL(OH), [ B Mn** #1 Mn(OH) * 3k 17 % X4 8 W B #1 % ¥ W Bt LA 41, 3840 AL(OH), [
Mn(OH), 3B 9% + ST oy 38 R M . BRIt , 3R %5 20 B A2 ¥ A A Jo I K 7 32 42 el T I o e % ot
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B HE

Nonelectrostatic adsorption[logx/m(t/z cmol kg-1)]

TRE T B T RE

Equilibrium concentration[loge(1/z cmol kg )]

1 BEEATHEFHIERERARS FHERE FRENXER
Fig.1 Relationship between nonelectrostatic adsorption of potassium in Al-solid phases

and concentration of equilibrium solution
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EXCHANGE-ADSORPTION CHARACTERISTICS OF ALUMINIUM
AND MANGANOUS IONS BY RED SOILS

I .NONEQUIVALENT EXCHANGE OF ALUMINUM AND MANGANOUS IONS

Ding Chang-pu Pan Ying-hua
( Institute of Soil Science . Chinese Academy of Sciences , Nanjing  210008)

Summary

The study on exchange-adsorption of aluminium and manganous ions in red soils was carried
out. The results were shown : Ion exchange power (or ion adsorbability ) sequence was AI** > Mn’* >
Ca®* > K" and the amount of adsorbed ion and displaced ion increased with the amount of added
ion, which acted according to the universal rules of ion exchange; Nonelectrostatic adsorption of hy-
drolysis products overlapping electrostatic adsorption was probably responsible for the nonequivalence
of ion exchange reaction in which aluminum and manganous ions participated , it was extremely in la-
terite systems due to its more content of iorn oxide; The realationship between amount of nonelectro-
static adsorption and concentration of equilibrium solution conformed to the the Freundlish equation.

Key words Aluminum ion, Manganous ion, Nonelectrostatic adsorption, Nonequivalent ex-

change , Hydrolysis product, Red soil



