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Figure S1. The linear plot of t/qt versus t for the determination of psodo-second-order kinetic model parameters 
via linear regression.  
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(a)                                 (b) 

Figure S2. (a) Theoretical qt (lines) by pseudo–first–order kinetic model and (b) theoretical qt (lines) by pseudo–
second–order kinetic model compared to experimental qt (markers). 

 

 
(a)                                 (b) 

Figure S3. (a) Theoretical values of qe (lines) from Langmuir isotherm model and (b) theoretical values of qe (lines) 
from Freundlich isotherm model compared to experimental qe (markers). 

Non-linear approach for isotherm studies: 

The non-linear isotherm parameters of the Sips model were obtained by minimizing the error values 
through a “trial and error” approach via the Solver “add-in” in Microsoft Excel-2016 [1–4]. 

 

0

2

4

6

8

10

12

1 10 100 1000

q t
 (m

g/
g)

Time (min)

1mg/L_exp
5mg/L_exp
10mg/L_exp

0

2

4

6

8

10

12

1 10 100 1000

q t
 (m

g/
g)

Time (min)

1mg/L_exp
5mg/L_exp
10mg/L_exp
1mg/L_cal
5mg/L_cal
10mg/L_cal

1

2

3

4

5

6

7

8

0 2 4 6 8 10 12 14 16

qe
(m

g/
g)

Initial concentration (mg/L)

20C (exp)
25C (exp)
30C (exp)

1

2

3

4

5

6

7

8

0 2 4 6 8 10 12 14 16

qe
(m

g/
g)

Initial concentration (mg/L)

20C (exp)
25C (exp)
30C (exp)



 

Figure S4. The plot of ln(qe/Ce) versus Ce for determination of K0.  
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