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 The thesis aim was to study the behavior of Montmorillonite clay in a 

fluidized bed column and to use Montmorillonite clay as an adsorbent in the fluidized 

bed system. Montmorillonite is smectite clay mineral based on alumino-silicate 

structure. This clay is well known for its adsorption properties, low price and 

availability throughout the world. Montmorillonite, modified by inorganic acid (i.e. 

HCl and H2SO4) from Ashapura Volclay ltd., was employed as the bed material in this 

research.  

The behavior of Montmorillonite clay in the fluidized bed system was 

investigated in a fluidized bed column with I.D. of 4 cm and height of 50 cm. Water 

was used as the fluidizing liquid. Then, the minimum fluidization velocity (Umf) was 

observed with different particle sizes and weights of Montmorillonite. The 

experimental results showed that the fluidization of Montmorillonite in liquid system 

was possible. The experimental Umf did not depend on particle sizes and weights of 

Montmorillonite and it was lower than the calculated Umf by Ergun and Riba equation 

because the particle sizes in the fluidization process decreased with time. The void 

fraction of the bed strongly depended on the clay particle sizes and weights. The 

terminal velocity (Ut) and expansion index (n) in the fluidized bed were well 
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determined according to the Richard-Zaki correlation between the superficial velocity 

of the feed stream and the void fraction of the bed. Dispersion in liquid, solid phase 

and Bodenstein number (Bo) were found to depend on the liquid flow rates. 

The adsorption of humic acid from aqueous solution by Montmorillonite was 

investigated in batch and fluidized bed mode. The results indicated that 

Montmorillonite could be used as an adsorbent for adsorption of humic acid from 

water. Batch adsorption experiments showed that the adsorption isotherm followed 

the Langmuir isotherm. The adsorption capacity did not depend on the clay particle 

sizes. For the fluidized bed adsorption, the adsorption capacity depended on the clay 

weights, flow rates and initial concentrations of solution but did not depend on the 

clay particle sizes. For the comparison of the adsorption capacity of Montmorillonite 

in batch and fluidized bed system, the adsorption capacity in batch experiments was 

higher than that in fluidized bed experiments. 
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