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Abstract

Little is known about colloidal properties of beidelite, a member of smectite group. Also,

colloidal behavior of mixed-clay suspension is not wholly clear. In this study, critical floccula-

tion concentration (CFC) of Na-saturated montmorillonite, beidellite and illite suspension, and of

mixtures between of them was measured. Na-saturated clay minerals having diameter smaller

than , mm were mixed with NaCl solution to prepare di#erent electrolyte concentration. Floccu-

lation of these suspensions was detected by transmission of 1** nm wave length light. CFCs of

montmorillonite, beidellite and illite were *.*,, *.**/�*.*+, and *.*+,/�*.*,/ mol L�+, respectively,

depending on clay concentration of *.- to *.+ kg m�-. CFCs of the mixed clay suspension were

smaller than the greater CFC of the either single clay suspension. Observation of flocs and x-ray

di#raction pattern suggested that binding between di#erent clay minerals occurred in the process

of flocculation.
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Table - CFC of NaCl for mixed clay suspensions

(mol/L) (M : montmorillonite, I : illite, and

B : beidelite)

Clay
concentration

Mixing
ratio

M : I M : B B : I

*4, kg m�- + : + *4*+/ *4*+ *4**1/

*4- kg m�-

, : +

+ : +

+ : ,

*4*+/

*4*+,/

*4*+,/

*4*+

*4*+

*4*+

*4**/

*4**1/

*4**1/

Table , CFC of NaCl for single clay suspensions

Clay
concentration
¸kg m�-¹

CFC

Montmorillonite
¸mol L�+¹

Beidellite
¸mol L�+¹

Illite
¸mol L�+¹

*4+

*4+/

*4,

*4-

*4*,

*4*,

*4*,

*4*,

*4*+

*4**/

*4**/

*4**/

*4*,/

*4*+/

*4*+/

*4*+,/

Table + Properties of clay minerals

CEC
¸molc kg�+¹

Specific
Surface
¸m, g�+¹

Charge
Density
¸molc m�,¹

Montmorillonite

Illite

Beidellite

*4120*

*4+0-*

*4//-*

0,0

0*

.0

+4,/0º+*�0

,41+1º+*�0

+4,*,º+*�/

* pH of montmorillonite, illite and beidelite for CEC

measurement was /.1, 0.* and /.2, respectively.
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Fig. + Tactoids of flocculated clay suspensions (clay concentration is *.- kg m�-, NaCl concentration

is the corresponding CFC. Arrow in the photographs shows tactoids in the suspension ).

A : montmorillonite, B : beidellite, C : + : + mixture of montmorillonite and beidellite, D : , : +

mixture of montmorillonite and beidellite
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Fig. - X-ray di#raction patterns of montmorillo-

nite, illite and their mixture. (clay concent-

ration is *.- kg m�-)

�montmorillonite

� illite

� supernatant of + : + mixed clay suspension

� sediment of + : + mixed clay suspension

Fig. . X-ray di#raction patterns of beidellite, illite

and their mixture (clay concentration is *.-

kg m�-)

�beidellite

� illite

� supernatant of + : + mixed clay suspension

	 sediment of + : + mixed clay suspension
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