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Abstract : This paper reports the feasibility of using Cucumis sativus peel (CSP) for cadmium sorption from 
aqueous solution under different experimental conditions. Effect of various process parameters, viz. pH, 
adsorbent dose, contact time, initial concentration and temperature has been studied for the removal of 
cadmium. The applicability of different kinetic and isotherm models for the adsorption process was also 
evaluated. The isotherm modelling data fitted best to Freundlich model having regression coefficient 
(R2=0.999) showing monolayer adsorption on heterogenous surface. The governing kinetic mechanism in 
sorption process was pseudo second order model. Thermodynamic parameters revealed the feasibility, 
spontaneity and exothermic nature of adsorption. FTIR and SEM of CSP (before and after exhaustion) were 
recorded to explore number and position of the functional groups available for the binding of Cd(II) ions and 
surface morphology of adsorbent. Data reveal the involvement of functional group for binding the Cd(II) on the 
surface of adsorbent. In comparison to other adsorbents, the sorption capacity of the CSP for cadmium-
contaminated effluents may prove to be economical and feasible.
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Table 1 
temperatures.

Equilibrium, Kinetic and Thermodynamic Parameters for the adsorption of Cd(II) onto CSP at different
 

Temp Freundlich Isotherm Langmuir Isotherm  

R2 n Kf  (Lmg-1) R2  qm(mg g-1)  KL
 

298K 0.975 1.287 3.741 0.765  3.597  27.8  

308K 0.985 1.418 5.597 0.902  5.813  14.33  

318K 0.993 1.485 6.546 0.935  7.142  11.66  

Temp Pseudo First Order Reaction Pseudo Second Order Reaction  

R2 qe(mg g-1) K1ad(min-1) R2  qe (mg g-1)  K2ad(g mg-1min-1)

298K 0.900 1.489 0.007 0.998  4.695  0.023  

308K 0.817 1.227 0.005 0.998  4.716  0.026  

318K 0.825 1.218 0.007 0.999  4.807  0.029  

Temp Intra-Particle Diffusion  

R2       Kid(mg/g/min1/2)  I  

298K 0.840  0.132  
 

2.745  
308K 0.824 0.121  

 

2.956  
318K 0.805 0.115  

 

3.132  
Temp Thermodynamic Parameters  

∆Go (kJ/mol)       ∆Ho (kJ/mol)  ∆So (J/mol K)  
298K -8.24 -2.125  

 

8.686  
308K

 
-6.60

   
318K

 
-6.09
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Fig. 1 Effect of pH on adsorption of Cd(II) onto CSP 
-1 -1

(25mgL Cd(II) conc, 1gL CSP dose, pH 2-9, 60 min, 160 
o

rpm at 25 C).

Fig. 2 Effect of contact time on adsorption of Cd(II) onto 
-1 -1

CSP ( 25mgL Cd(II) conc, 1gL CSP dose, pH 5, 160 rpm 
o

at 25 C).
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Fig. 3 Effect of adsorbent dose on Cd(II) sorption onto CSP 
-1 o(25mgL Cd(II) conc, pH 5, 150min, 160 rpm at 25 C).

Fig. 4 Effect of initial ion concentration on Cd(II) sorption 
-1onto CSP ( 2gL of CSP dose, pH 5, 150min, 160 rpm at 

o25 C).
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Fig. 5 Isotherms plots for (a) Freundlich and (b) Langmuir for adsorption of Cd(II) onto CSP.

Fig. 6 Plot of ln K  versus 1/T for determining thermodynamic parameters.L
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Fig. 7 Plots for Pseudo-first-order (a), Pseudo-second-order (b) kinetic models for adsorption of Cd (II) onto CSP.
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Fig. 8 Intra particle diffusion model for adsorption of Cd(II) onto CSP.

Fig. 9 FTIR spectra of (A) biomass of CSP and (B) Cd(II) loaded biomass of CSP.
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Fig. 10 SEM micrograph of CSP (a) before adsorption and (b) after adsorption of Cd(II)ions onto CSP.
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