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Maximum wavelength of a- Malachite green b- methylene blue c- Erichrome black t
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T a b l e 1 . T h e v a l u e s o f p a r a m e t e r s o b t a i n e d b y d i f f e r e n t k i n e t i c m o d e l s

K i n e t i c m o d e l s P a r a m e t e r s MNLES M N L E M

d y e

E B T M G C V

d y e

M G E B T

P s e u d o - f i r s t o r d e r K 1 ( m i n - 1 ) 1 . 4 6 0 . 0 1 4 0 . 0 2 1 70 . 0 2 3 0 . 0 2

q e , c a l ( m g g - 1 ) 4 . 3 2 1 . 1 0 3 0 . 0 5 6 0 . 2 2 7 1 . 8 5 8

R 2
0 . 7 2 1 9 0 . 0 4 0 3 0 . 3 9 1 2 0 . 0 5 8 0.1323

P s e u d o - s e c o n d k 2  ( g m g - 1 m i n - 1 ) 0 . 0 1 4 4 . 2 5 × 1 0 - 4 0 . 0 4 7 0 . 0 3 3 0 . 0 1 7

o r d e r q e , c a l ( m g g - 1 ) 1 4 . 7 7 1 4 . 2 2 4 1 . 0 1 2 3 . 1 9 2 2 . 0 7

R 2
0 . 9 9 5 5 0 . 6 5 5 1 0 . 9 8 3 0 . 9 8 2 0.9988

ß 0 . 3 5 0 . 6 1 6 4 . 0 6 2 5 . 8 3 0 . 3 0 6

E l o v i c h α 8 . 8 8 1 2 . 1 1 0 . 0 9 1 1 . 7 × 1 0 2 5 8 . 8 2

R 2
0 . 9 2 1 0 . 9 9 3 3 0 . 9 5 4 7 0 . 9 7 9 0.8493
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Isotherm models Parameters

Table 2. The constants values of different adsorption models.

Adsorbent

MNLES MNLEM

Dye

EBT MG CV

Dye  

MG EBT

Langmuir

qmax (mg g-1) 

R2

4025.1261.7238.3121.69

0.98890.89080.96420.96780.9912

KL (L mg-1) 0.04 0.12 -0.736 -0.42 7.81

KF 2.07 156.31 600.48 1.9×103 18.31

Freundlich n 1.34 1.35 -3.61 -0.54 14.53

R2
0.9909 0.9809 0.9633 0.957 0.6727

K1 6.9061 1819 -0.27 -373.03 1.234

Temkin R2 0.9683 0.7402 0.806 0.7623 0.6502

K2 0.67 1.024 0.139 0.138 3.72×106
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