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ABSTRACT

In this study, phenolic novolac-type epoxy resin (EPN) modified with 4 wt% polystyrene (PS) waste,
was used as the polymer matrix (EPN-PS) for the first time. Hybrid composites were prepared using red
mud waste (RMW) waste at 15-35 wt% and montmorillonite-type nanoclay (NC) at a 2 wt% constant
ratio. RMW was a waste material produced during the production of bauxite alumina with the Bayer
process. The modification of NC has been made with tetramethylammonium chloride (TMAC). The NC
and RMW particle sizes were determined by Particle Size Distribution Analysis. The average sizes were
determined as 1631 d.nm and 1064 d.nm, for NC and modified NC (MNC), respectively. Chemical
structures of nanoclays were elucidated by FTIR. The effect of the type and ratio of fillers on the coating
and flammability properties of the composites were examined. The corrosion protection properties of
the composite coatings were determined by immersion test in 5 wt% NaOH, HCI, and NaCl solutions.
Surface morphologies of hybrid composites were examined by scanning electron microscopy (SEM)
before and after corrosion tests. In addition, the changes in compaosite coatings in corrosive environments
were also examined with a microscope. The modification of NC and the application of hybrid
reinforcement were more effective in corrosion resistance of composite coatings in basic and salty
environments. The maximum enhancement of corrosion resistance was achieved at 2 wt% MNC-35
wt% RMW. Combustion of the EPN-PS matrix (115 sec) decreased with adding NC/MNC and RMW,
and these composites were extinguished in 69 sec and 47 sec, respectively.
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