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A Study on the Effect of Clay Minerals on Clarification of Water
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Summary

The physico-chemical properties of clay minerals(Kaolinite, Montmorillonite) and the competit-

ive adsorption of various cattons in them were investigated as a basic research for the develop-

ment of clean and hygienic water from hard and contaminated water.

The cation adsorption forces of various cations in two clay minerals were high in the order
of Ca*t*>Mg**>K*>Nat, and the orders of cation selectivity coefficients(K) in Montmorillonite,
salculated by Kerr’s equation, were KCza.**/K> KMg”/K, Keatr/Mg> KK*/Mg.

The amount of adsorbed cations was most high in Na—saturated Montmorillonite among sever-

al samples. So, in order to more effectively remove various divalent cations in hard and conta-

minated water, Na—saturated Montmerillonite is most desirable.
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Table 1. Physico-chemical properties of clay minerals

Sample pH C.EC S.A* C.D** Exch-cations{me/100 g )
P Qs {me/100 3 ) (m¥ ¢) (me/m?) Na K Mg Ca

Kaolinite 8.1 11.4 72.5 1.57 %1072 6.3 0.7 1.3 8.4

Montmorillonite 91 83.0 766.2 1.08 %1073 48.4 1.6 B.4 19.3

* Total Surface Area
** Charge Density
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The competitive adsorption curves of Ca™ and Na* on Mg—clays.
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The competitive adsorption curves of Ca** and K* on Mg—clays.
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Fig. 3. The competitive adsorption curves of Mg** and Na* on Ca-—clays.
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Table 22 Amounts of cation adsorbed by Na—, K— and Ca—Mentmorillonite
(me/100 ¢ )

Concentration Na —Montmorillonite K —Montmorillonite Ca —Montmorillonite

(= 1072N) K Mg+ Ca*t Na® Mgt*t Ca*+ Na* K* Mg

1.0 7.5 23.2 23.6 0.0 16.2 17.3 3.1 8.0 153
10.0 11.8 25.6 31.7 1.2 24.6 35.0 8.9 17.0 393
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§ ] : exchangeable cation concentration
(me/100 ¢ )
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Table 3. Amounts of cation adsorbed by K— and
Mg —Montmorillonite (me/100¢)

Concentration K —Montmorillonite Mg —Maentmorillonite

(x1072N) Ca*~ Mg+ Ca*t K
1.0 36.9 30.2 26.9 13.7
3.0 57.9 38.6 48.9 29.1
5.0 58.8 39.0 60.8 38.9
7.0 58.2 39.2 65.9 39.3
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Table 4. Selectivity coefficient values in relation
to cation concentration and K—, Mg-—Montmorill-
onite

Concentration Ca**/K Mg"*/K Ca**/Mg K*/Mg

{x 107N} (<1079
1.0 96.8 53,1 174.4 310
3.0 41.6 12.3 192.1 33.0
3.0 15.7 4.5 178.2 23.4
7.0 7.8 2.4 149.5 14.9
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