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Montmorillonite clays modified with mono-ammonium salt of diamine compounds 
and isophthaloyl dichloride (IPC) were employed in the preparation of starch/modified clay 
composites. The montmorillonite clays were firstly modified with the mono-ammonium salt of 
diamine compounds that were varied in chain length including 1,2-diaminopropane (DAP),              
1,6-diaminohexane (DAH) and 1,12-diaminododecane (DAD). Then they were mixed with IPC 
and cassava starch, respectively, to prepare masterbatch of 30%w/w modified clay.           
The composites of thermoplastic starch/modified clay were prepared from masterbatch to be 
2, 5, 10, 15 and 20%w/w modified clay using glycerol as a plasticizer (10%w/w), and 
specimen were compression molded. Both X-ray diffraction (XRD) and Fourier transform 
infrared (FT-IR) spectroscopy results proved that the mono-ammonium salt of diamine 
compounds could penetrate the clay galleries and force apart the platelets, thus increasing 
the gallery spacing (d-spacing). From XRD and TEM analysis, it found that the modified clays 
by mono-ammonium salts of DAD and DAH were exfoliated while clays modified by       
mono-ammonium salts of DAP were intercalated. DSC results indicated that the glass 
transition temperatures (Tg) of composites with 2, 5, and 10%w/w modified clays were higher 
than those of unmodified clay composites. TGA results showed that thermal stabilities of 
modified clay composites were better than thermoplastic starch’s but lower than unmodified 
clay composites’ a little. From moisture absorption results, it found that modified clay 
composites resisted to moisture absorption better than thermoplastic starch and unmodified 
clay composites. Unfortunately, modified clay composites were more brittle with respect to 
modified clay content.  
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