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Kinetic Study on Surface Adsorption of Heavy Metal Cations by
Nylon6/Zirconia Nano-absorbent

Ali Mosayebi', Hamid Esfahani™, Fatemeh Dabir?

'Department of materials Engineering, faculty of Technical and engineering , Bu-Ali Sina University, Hamedan, Iran.
2 Non-metallic materials department, Niroo Research Institute (NRI), Tehran, Iran.

Abstract Industrial wastewater treatment and recycling the treated water are drawn to attention. In this study, the removal of
heavy metal cations (e.g. Cu, Ni, Co) as an important pollutants, has been investigated by applying the Nylon6/zirconia nano-
composite absorbent. Nano-composite membranes containing different amount of zirconia nano-particles (NPs) were synthesized via
electrospinning method. To study the microstructure and functional molecule groups of nano-absorbent, SEM and FTIR techniques
were used, respectively. The results showed that the average diameter size of fibers and surface porosity decreased from 387 to 105
nm and 83.1 to 65.6 % with increasing the zirconia content, respectively. Furthermore, zirconia NPs were distributed
heterogeneously and also electrospinning defects such as zirconia agglomerates were observed in the mat. Adding the zirconia NPs
did not affect the functional molecule groups of Nylon6. According to the homogenous distribution and also creation of active sites
by zirconia NPs, the ratio of zirconia to Nylon6 equals to 0.88 (g/g) was selected as the optimized composition. Water contact angle
variations on the surface of nano- absorbent indicated that the mentioned surface had hydrophobic behavior at the beginning time of
contact and then it switched to the hydrophilic manner. Kinetic study on the adsorption of heavy metal cations showed that it was
followed by first-pseudo order model. The maximum adsorption was recorded 9.6, 8.7 and 4.8 mg/cm? respect to the Cu, Ni, and Co
cations. It suggests that the Nylon6/zirconia nano-composite has high efficiency to adsorb heavy metal pollutants. Eventually, the
water recycling will be achieved by development of polymer-ceramic nano-composite.

Keywo rds: Adsorption kinetic; Heavy metals cations; Microstructure; Nano-fibers; Zirconia nano-particles.
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