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1. Introduction 

E.cottonii sp.
E.cottoni

E.cottonii sp.

2.Methodology 
 
2.1 Preparation of a copper stock solution. 

E.Cottonii sp. 
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2.1 Preparation of biomass 
2.1.1 Preparation of red seaweed.  
E.Cottonii sp

E.Cottonii sp. 

E.Cottonii sp
E.Cottonii sp

E.Cottonii sp. 

Figure 1. E.Cottonii sp. 

2.1.2 Preparation of immobilised E.Cottonii sp.  
 

E.Cottonii sp. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. E.Cottonii sp. 
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2.2 Characterisation of E.Cottoni sp. 

E.Cottonii sp
E.Cottonii sp

 
2.3 Biosorption through packed-bed filter 

E.Cottonii sp

E.Cottonii sp.

Table 1.

Biosorbent Height  
(cm) 

Inner Diameter 
(cm) 

Bed height 
(cm) 

Flow rate  
(mL/min) 

References 

Humulus Lupulus stem 15 2.4 10 15 [18] 

Macroalgae  15  0.5  5  0.3 - 1.1  [19] 
Sugarcane baggase 27  10  5,10 5  [20] 
Magnetic activated 
carbon 

15  1.3 2-4 4.6-11.4 [21] 

Waste-bio material 15  2.0 15,20,45  20-40 [22] 
Pinecone shells  20  1.2  0.2-1  1.4-3  [23] 
Aloe barbadensis 40  2.0 10 10-30 [24] 
Biochar tea waste 30  5.6  30  20 [17] 
E.Cottonii sp. 20 4.3 2 -10 33 -333 This study  
      

Figure 3. 
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2.4 Response Surface Methodology (RSM) 

E.Cottonii sp

ⱼ
ⱼ

Table 2.
 

 

3. Result and Discussion 
3.1 Characterisation of E.Cottoni sp. using Scanning Electron Microscopy and Energy Dispersive 

X-ray Analysis (SEM-EDX).  
E.Cottonii sp

E.Cottonii sp.

E.Cottonii sp

 E.  
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Figure 4. E. Cottonii sp.
E. Cottonii sp. E. Cottonii sp.

3.2 Effect of operational parameters on removal efficiency 
3.2.1 Effect of flowrate.

3.2.2 Effect of dosage.

3.3 Modelling and optimisation
3.3.1 Model fitting.
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Table 3.  

Std Run Block 

Factor 1 
A: 
Flowrate 
(L/hr) 

Factor 2 
B: 
Dosage 
(g) 

Actual 
Copper 
Removal 
(%) 

Predicted 
Copper 
Removal 
(%) 

12 1 Block 1 10.00 100.00 28 30.4 
11 2 Block 1 10.00 100.00 36 30.4 
1 3 Block 1 5.00 60.00 50 51.3 
2 4 Block 1 15.00 60.00 6 5.1 
10 5 Block 1 10.00 100.00 31 30.4 
4 6 Block 1 15.00 140.00 7 7.5 
3 7 Block 1 5.00 140.00 59 61.7 
7 8 Block 1 10.00 43.43 16 16.1 
6 9 Block 1 17.07 100.00 6 6.7 
8 10 Block 1 10.00 156.57 27 25.1 
13 11 Block 1 10.00 100.00 32 30.4 
9 12 Block 1 10.00 100.00 25 30.4 
5 13 Block 1 2.93 100.00 80 77.6 

3.3.2 Analysis of Variance (ANOVA) and lack of fit.

 
Table 4.  
 

Source ANOVA 
SS Df MS F-value p-value  

Model 5595.46 5 1119.09 88.47 < 0.0001 significant 
A: Flowrate  5032.64 1 5032.64 397.88 < 0.0001  
B: Dosage 81.64 1 81.64 6.45 0.0386  
AB 16.00 1 16.00 1.26 0.2978  
A² 239.09 1 239.09 18.90 0.0034  
B² 166.18 1 166.18 13.14 0.0085  
Residual 88.54 7 12.65 - -  
Lack of Fit  19.34 3 6.45 0.37 0.7782 not significant 
Pure Error 69.20 4 17.30 - -  
Cor Total  5684.00 12     
R²: 0.9844; Adj.- R²:0.9733; Pred.- R²: 0.9568; Adeq. Precision: 30.005; Std. Dev: 3.56; 
Mean: 31.00; C.V% 11.47; SS: Sum of Squares; Df: Degree of freedom; MS: Mean Squares. 
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3.3.3 Actual versus predicted data.

 

 
 

 Figure 5. 
 
3.3.4 Interactive effect of variables

 
 

 
Figure 6 (a)-(b). 
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3.3.5 Optimisation

Table 5. 
 

 

E.Cottonii sp.

E.Cottonii sp.  E.Cottonii
 

 
 

Figure 7. E.Cottonii sp.

 
4. Conclusion 

E.Cottonii sp
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