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Adsorption characteristics of erythrosine dye onto the activated carbon has been investigated in a batch system with respect
to initial concentration, contact time and temperature. Kinetic studies of the adsorption of erythrosine were carried out at 298
K, using aqueous solutions with 100, 250 and 500 mg/L concentration of erythrosine. The adsorption process followed a
pseuo second order model, and the adsorption rate constant (k2) decreased with increasing the initial concentration of
erythrosine. The equilibrium process can be well discribed by Freundlich isotherm in the temperature range from 298 to 318
K. Free energy of adsorption (AG°), enthalpy (AH®), and entropy (AS°) change were calculated to predict the nature the

adsorption. The estimated values for AG® were -3.72~

-9.62 kJ/mol over the activated carbon at 250 mg/L, indicated toward

a spontaneous process. The positve value for AH° indicates that the adsorption of erythrosine dye on activated carbon is

an endothermic process.
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Table 1. Physical Properties of Granular Activated Carbon

Properties Unit Value

Average particle size mm 1.638

Specific surface area m’/g 1520
Density (at 25 TC) (g/mL) 0.48~0.55

lodine adsorption value mg/g 1000

Methylene blue adsorption value mL/g 180

ash % < 10

Table 2. Langmuir and Freundlich Isotherm Model Parameters and
Correlation Coefficients for Adsorption of Erythrosine on Activated
Carbon

Adsorption

Isotherm temperature (K) Parameters r
Langmuir Q, (mg/g) b (L/mg)

298 364.24 3.77 x 10°  0.993

308 296.30 487 x 10°  0.989

318 25791 430 x 10°  0.989
Freundlich Kr (mg/g)(L/mg)" 1/n

298 18.41 0.409 0.999

308 10.66 0.475 0.999

318 6.78 0.514 0.998
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Figure 1. Molecular structure of erythrosine.
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Figure 2. Langmuir isotherms of erythrosine on activated carbon at
different temperature.
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Figure 3. Freundlich isotherms of erythrosine on activated carbon at
different temperature.
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Figure 4. Adsorption kinetic curves of erythrosine at different initial
concentration.
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Table 3. Pseudo First Order and Pseudo Second Order Kinetic Model Parameters for Different Initial Erythrosine Concentration at 298 K

Initial q Pseudo first order kinetic model Pseudo second order kinetic model
erythrosine (n:;/x") 5 S
concentration (mg/L) & Qecal (Mg/g) ki (h) r Qecal (Mg/g) k> (g/mg h) r
100 9.99 5.48 0.3658 0.991 10.81 0.1003 0.999
250 20.45 6.68 0.3224 0.968 21.51 0.0895 0.999
500 41.86 16.10 0.2750 0.994 43.01 0.0351 0.997
Table 4. Comparison of the Amount of Dye Adsorbed at Equilibrium 100 g
on Various Adsorbent E e 100 mg/L
Amount of dye K : ggg $g§t
Dye Adsorbent adsorbed at Reference =) Regression
equilibrium (mg/g) e 10
~
Erythrosine Hen feather 0.85 6] 2
: g i
AC Red 57 Surfactant-modified 393.4 [2] s
sepiolite qu) 1L
Bottom ash 0.20 ~ =
Amaranth [13] C
De-oiled soya 0.32 C
Atrazine Activated carbon 18.59 [14] 0.1 \ " ) |
Activated carbon 2719 2 4 6 8 10
Methylene blue o [9] .
Coir pitch carbon 5.87 Time (h)
BR 29 Activated carbon 47.62 [15]

Table S. Pseudo Second Order Kinetic Model Parameters of
Erythrosine onto Activated Carbon at Different Temperature

Pseudo second order kinetic model

Calculated
Temperature  equilibrium Cal}(l:.LLla.ted Rat g Correlation
(K) capacity equilibrium ate constan factor
Georp (M) capacity k, (g/mg h) b
Qecal (M)
298 20.45 21.51 0.0895 0.999
308 22.53 23.22 0.0709 0.999
318 24.36 25.67 0.0470 0.999
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Figure 5. Pseudo first order kinetics of erythrosine onto activated
carbon at different initial concentration.
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Figure 6. Pseudo second order kinetics of erythrosine onto activated
carbon at different initial concentration.
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Table 6. Thermodynamic Parameters Calculated with the Pseudo
Second Order Rate Constant for Erythrosine onto Activated Carbon

Temperature (K) Kd AH° (kJ/mol) AG® (kJ/mol) AS° (J/mol K)
298 4.49 -3.72
308 9.12 83.98 -5.66 293.24
318 38.1 -9.62
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Figure 7. Adsorption kinetic curves of erythrosine at different
temperature.
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