
A novel maize tassel-magnetite nanohybrid (MT-MN) adsorbent for Cd(II) adsorption in batch 

experiments was synthesised and characterised by scanning electron microscope (SEM) coupled 

with energy dispersive spectroscopy (EDS), fourier transform infrared spectroscopy (FTIR), XRD (X-

ray diffraction spectroscopy) and Brunauer, Emmett and Teller (BET)i The effects of pH, contact time, 

initial concentration and adsorbent dosage and their interactions were investigated using response 

surface methodology and ANOVA, respectively following a central composite design (CCD). The 

desirability function on the Design Expert version 9 software showed that the optimum removal 

(97.26%) was obtained at pH 3.5, contact time 240 min, adsorbent dosage 0.53 g and initial 

concentration 44.6mgL The adsorption data fitted best to the Langmuir adsorption model at the 

three working temperatures (20, 30 and 40 °C) with all the correlation coefficients (R2) being greater 

than 0.99 and had the smallest sum of square deviation values. The maximum sorption capacity of 

the MN-MT for Cd(II) was 52.05 mgg 1 at 20 “C. Kinetics studies revealed that the adsorption process 

followed the pseudo-second order model (lowest sum of square error (SSE) values and correlation 

coefficients (R2) >0.999) in addition to the intraparticle diffusion model. The calculated 

thermodynamic parameters showed that the adsorption process was feasible, spontaneous and 

exothermic in nature. Consequently, the present study demonstrated that MT-MN could be used as 

an adsorbent for the removal of Cd(II) ions from aqueous solutions 


