
 
 

Noncovalent assembly of maghemite- multiwalled carbon nanotubes for efficient lead removal from aqueous 

solution 

S. F. Hasany*, N. H. Abdurahman, A.R. Sunarti, Anuj Kumar, R. Jose
 

Faculty of Chemical and Natural Resource Engineering, Universiti Malaysia Pahang, 26300 Kuantan, Pahang, Malaysia  

Corresponding author: hasany_@live.co.uk  (SFH) 

Maghemite embedded multiwalled carbon nanotubes (MWCNT) nanohybrids / nanocomposites were synthesized, 

characterized, and evaluated their applicability in the removal of Lead (Pb II) from aqueous solutions in batches 

magnetically. The nanohybrids were prepared using wet-chemical procedures and characterized by X-ray diffraction 

(XRD), Fourier transform infrared spectroscopy (FTIR), field emission scanning electron microscopy (FE-SEM), Zeta 

potential,  and gas adsorption measurements (BET). Magnetic characteristics of maghemite –MWCNT nanohybrids were 

studied by Vibrating sample magnetometer (VSM).Effects of pH of the aqueous solution, contact time, adsorbent dosage, 

and agitation speed on the Pb removal were studied in detail and the parameters were optimized for near complete 

removal of Pb from the water. Kinetics rate and adsorption isotherms of the system were also studied. Repeated 

adsorption–desorption cycles conducted using samples isolated from a previous cycle demonstrated that the nanohybrid 

structures developed here could be used for a prolonged cycles.   

References 

[1]    Patrick L, Lead toxicity, a review of the literature. Part 1: Exposure, evaluation, and treatment, Altern Med 

Rev.  Mar 11 1 (2006) 2–22. 

[2]   A. Saeed, A.M. Waheed, M. Iqbal, Removal and recovery of heavy metals from aqueous solution using 

papaya wood as a new biosorbents, Sep. Purif. Technol. 45 (2005) 25–31. 

[3]     R. W. Rousseau. Handbook of separation process technology,Wiley. New York. 1987. 

[4] D. Xu, X. Tan, C. Chen, X. Wang, Removal of Pb (II) from aqueous solution by oxidized multiwalled carbon 

nanotubes, J. Hazard. Mater. 154 (2008) 407–416. 

[5] V.K. Gupta, Shilpi Agarwal, Tawfik A. Saleh, Chromium removal by combining the magnetic properties of iron 

oxide with adsorption properties of carbon nanotubes, Water Res. 45 (2011) 2207-2212.  

[6] Jing Hu, Irene M.C. Lo, Guohua Chen, Comparative study of various magnetic nanoparticles for Cr (VI) 

removal, Separation and Purification Technology. 56 (2007) 249–256. 

Figures 

  

Fig. 1. X-ray diffraction of uncoated MWCNTs (black 
lined graph) and maghemite- coated MWCNTs (red 

lined graph) where Mh: Maghemite 

Fig. 2. FTIR Spectra of uncoated MWCNTs and 
Maghemite-coated MWCNTs. 

 



 
 

 
 

Fig. 2. SEM images of MWCNTs/maghemite. (a) at lower magnification (b) at higher magnifications 

  

Fig. 5. Hysteresis loop of superparamagnetic 
maghemite nanoparticles 

Fig. 6. Bar graph of Pb (II) species as a function of pH. 
 

  

Fig. 11. Pseudo-second order sorption kinetics of Pb (II) 
on to MWCNT/maghemite composite at various initial 

concentrations. 

Fig.13.Removal capacities on recycling 
MWCNT/maghemite. 
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