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Supplementary materials 
 
 

 
Figure S1. The pseudo-first-order kinetic model for the adsorption of PAR onto nutshell-derived ACs. 
 
 

 
Figure S2. The pseudo-second-order kinetic model for the adsorption of PAR onto nutshell-derived 
ACs. 
 
 
 

 
Figure S3. The linear Langmuir isotherm for the adsorption of PAR onto nutshell-derived ACs. 

-3

-2

-1

0

1

2

3

0 60 120 180 240lo
g(

q e
-q

t)

time (min)

Wal-KOH
Pis-KOH
Pea-KOH

-3

-2

-1

0

1

2

3

0 60 120 180 240lo
g(

q e
-q

t)

time (min)

Wal-NaOH
Pis-NaOH
Pea-NaOH

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0 60 120 180 240

t/
q t

time (min)

Wal-KOH
Pis-KOH
Pea-KOH

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0 60 120 180 240

t/
q t

time (min)

Wal-NaOH
Pis-NaOH
Pea-NaOH

0.00

0.02

0.04

0.06

0.08

0.10

0 10 20 30

C
e/

q e

Ce (mg/L)

Wal-KOH
Pis-KOH
Pea-KOH

0.00

0.02

0.04

0.06

0.08

0.10

0 10 20 30 40

C
e/

q e

Ce (mg/L)

Wal-NaOH
Pis-NaOH
Pea-NaOH



 
 

 
Figure S4. The linear Freundlich isotherm model for the adsorption of PAR onto nutshell-derived ACs. 
 

 

 
Figure S5. The linear Temkin isotherm model for the adsorption of PAR onto nutshell-derived ACs. 
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