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 The aim of this research is to prepare, characterize and determine the 

separation efficiency of membranes which are prepared from cellulose acetate (CA) 

and Montmorillonite (MMT). Montmorillonite is a smectite clay mineral based on an 

alumino-silicate structure which can be found throughout the world, including in 

Thailand. The membranes were prepared using the phase inversion method with clay 

mineral content varying from 5 to 75 g MMT per 100 g CA. The membrane 

morphological study was performed using scanning electron microscopy (SEM) and 

X-ray diffraction (XRD). The obtained samples were characterized by thermogravimetric 

analysis (TGA). Additionally, water adsorption and pure water permeability were 

determined. The separation of sodium chloride and azo dyes was performed in order 

to determine the molecular weight cut-off (MWCO) of the membranes. The 

separation application of Montmorillonite-filled cellulose acetate membrane was 

carried out using a batch stirred cell with a membrane area of 45.36 cm2. In this 

study, the filtration system was operated with applied pressures of 1-3 bar at room 

temperature (30ºC). The prepared membranes were used to remove humic acid from 

water with an initial concentration of humic acid in the range of 50-200 ppm. 
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The results demonstrated that the prepared membranes are the typical 

nanofiltration membranes, which are of the asymmetric type. The MWCO of the CA 

membrane is about 430 daltons and 380 daltons for the Montmorillonite-filled 

cellulose acetate membrane. Most of the Montmorillonite particles were distributed 

uniformly in the membrane. The Montmorillonite-filled cellulose acetate membrane 

has a higher thermal resistance and higher separation efficiency for sodium chloride 

azo dyes and humic acid than those of the pristine CA membrane. For the 

Montmorillonite-filled cellulose acetate membrane, the increase of Montmorillonite 

content in the membrane results in an increased rejection of organics and improves 

thermal stability. On the other hand, the flux and degree of swelling decrease with 

increasing load of Monmorillonite in the membrane. Moreover, the Montmorillonite-

filled cellulose acetate membrane has advantages over compacted Montmorillonite in 

terms of the flux and rejection of azo dye. It is found that the most suitable amount of 

Montmorillonite content is 40 g MMT per 100 g CA. 
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