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Abstract  
Heavy metals are recognized as one of the most toxic groups. They enter the food 
chain through the waste disposal into the water and environment. This study was 
carried out with the aim of investigating cadmium ions removal from aqueous 
solution using conocarpus nanostructure. For this purpose, conocarpus was 
grinded to nano-size by the ball mill. The effect of experimental parameters such 
as pH, time, adsorbent dosage and initial concentration of cadmium were studied 
in batch system. The PSA, FTIR and SEM tests were used to determine the 
absorbent characteristics. The imaging of adsorbent indicated that surface of 
conocarpus had many deep pores, which represents the better adsorption of 
cadmium. 8.5% of adsorbent particles were in the range of nanoparticles and 
91.5% of them were in the range of nanostructure. The results showed that 
optimum pH for cadmium adsorption is 6 and the maximum removal efficiency 
and adsorption capacity of cadmium are 80.9% and 0.86 mg/g., respectively. 
Comparing the adsorption isotherm and kinetics models showed that the 
Langmuir and Ho models, with R2 values of 0.998 and 0.990 respectively, had a 
better fitting and description of adsorption data than other models. The study 
showed that conocarpus nanostructure is an effective adsorbent for cadmium 
removal from aqueous solution. 

Keywords: Cadmium, Conocarpus Nanostructure, Recovery, Adsorption Model, Industrial 
Sewage. 
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Fig. 1. Particle size analysis of conocarpus nanosturcture 
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Fig. 2. FTIR spectra of conocarpus nanostructure 
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Fig. 3. SEM image of conocarpus nanostructure (scale 
19.3 kx) 
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Fig. 4. Effect of pH on cadmium adsorption by 
conocarpus nanostructure (cadmium initial 
concentration: 10 mg/L, adsorbent dosage:  

0.5 g/30 ml. solution, equilibrium time: 120 min) 
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Table. 1. Variance of changes analysis for the factors 

affecting the batch adsorption of cadmium ions by 
adsorbent 

Squares 
Sum

Squares 
Mean

Degree of 
freedomChange sources

*156.32 39.08 4pH
1.536 0.154 10 Error

*5.599 1.12 5Contact time 
1.174 0.098 12 Error 

*10.076 2.519 4Adsorbent 
dosage 

0.222 0.022 10 Error
*173.749 57.916 3Initial 

concentration 
0.584 0.073 8Error 

Fig. 5. Effect of contact time on cadmium adsorption 
by conocarpus nanostructure (cadmium initial 

concentration: 10 mg/L, adsorbent dosage: 
0.5 g./30 ml. solution, pH: 6) 
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Fig. 6. Effect of adsorbent dosage on cadmium adsorption 
by conocarpus nanostructure (cadmium initial 

concentration: 10 mg/L, equilibrium time: 30 min, pH: 6) 
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Fig. 7. Effect of initial concentration on cadmium 
adsorption by conocarpus nanostructure (adsorbent 

dosage: 0.5 g, equilibrium time: 30 min, pH: 6) 
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Table. 2 Different isotherm models for cadmium 

adsorption by conocarpus nanostructure 
RMSE R2nKf

Freundlich 
model 

0.03 0.9841.430.26
RMSER2b (L.mg-1)qm (mg.g-1)Langmuir model 

0.01 0.998 0.18 1.68 
RMSER2KT (L.gr-1)bT(J.mol-1)Temkin model 

0.02 0.988 2.03 0.34 
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Table. 3. Different kinetic models for cadmium 

absorption by conocarpus nanostructure 
RMSE R2qe (mg.g-1)K1 (min-1)Lagergern 
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Fig. 8. Results of cadmium recovery by conocarpus 
adsorbent 
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Table. 4. Removal efficiency of cadmium, copper, 

iron, zinc and manganese by conocarpus adsorbent in 
industrial raw sewage 
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