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Abstract : The equilibrium, kinetic and thermodynamic parameters of adsorption of murexide by granular activated carbon were
investigated. The experiment was carried out by batch experiment with the variables of the amount of the adsorbent, the initial
concentration of the dye, the contact time and the temperature. The isothermal adsorption equilibrium was best applied to the
Freundlich equation in the range of 293 ~ 313 K. From the separation factor (§) of Freundlich equation, it was found that
adsorption of murexide by granular activated carbon could be the appropriate treatment method. The adsorption energy (E)
obtained from the Dubinin- Radushkevich equation shows that the adsorption process is a physical adsorption process. From the
kinetic analysis of the adsorption process, pseudo second order model is more consistent than pseudo first order model. It was
found that the adsorption process proceeded to a spontaneous process and an endothermic process through Gibbs free energy
change (-0.1096 ~ -10.5348 kJ mol™) and enthalpy change (+151.29 kJ mol ™). In addition, since the Gibbs free energy change
decreased with increasing temperature, adsorption reaction of murexide by granular activated carbon increased spontaneously
with increasing temperature. The entropy change (147.62 J mol" K represented the increasing of randomness at the
solid-solution interface during the adsorption reaction of murexide by activated carbon.
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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'1 1.578
Density (at 25C) (gmL™") | 0.48~0.55
Iodine adsorption value mg g’ 1,172
Methylene blue adsorption value mLg' 192
ash % <10
Hardness >90 %
Table 2. Identification of murexide
Color | CAS

Structure M. W. Soubility | Amax

index | No.

NH _
)K/( f 284.19 | 56085 | J031-| soluble | 523
NH

09-0 |inNaOH | nm
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Figure 1. Langmuir Isotherms for murexide adsorption on activated

carbon at different temperatures.

Table 3. Langmuir, Freundlich, and Dubinin-Radushkevich isotherm
constants for adsorption of murexide on activated Carbon

Temperature (K)
Isotherms Parameters
293 | 303 | 313
Q. (mg g 76.63 | 94.34 | 94.89
. Ky (L mg") 0.024 | 0.023 | 0.029
Langmuir
Re 0.194 | 0.197 | 0.159
P 0.992 | 0.982 | 0.981
Ke(mggh) (L g | 798 | 1226 | 13.54
Freundlich B 0.412 | 0.351 | 0.359
r 0.998 | 0.989 | 0.985
qo (mg g™) 67.42 | 7538 | 86.20
Dubinin- Ko x 10 (mol J'Y? | 340 | 232 | 2.08
Radushkevich E (kJ mol™) 0.037 | 0.046 | 0.049
r 0.929 | 0.915 | 0.958
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Figure 2. Freundlich Isotherms for murexide adsorption on activated
carbon at different temperatures.
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Figure 3. Dubinin-Raudshkevich Isotherms for murexide adsorption
on activated carbon at different temperatures.
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Figure 4. Pseudo first order kinetics plots for murexide adsorption
on activated carbon at different initial concentrations and

293 K.
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Figure 5. Pseudo second order kinetics plots for murexide adsorption
on activated carbon at different initial concentrations and

293 K.
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Table 4. Kinetic parameters for murexide adsorption on activated
carbon at different initial concentration and 293 K

. Pseudo first order Pseudo second order
Initial . kinetic model kinetic model
concentration K k
(mg L") be ! v e 4 P
(mggh)| (h) (mgg)|(gmg' b
100 29.57 0.34]0.933| 30.67 0.0053 0.998
200 40.87 |0.24|0.928| 54.05 0.0023 [0.975
300 5576 10.210.900| 70.72 0.0025 [0.917
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Figure 4. Pseudo first order kinetics plots for murexide adsorption
on activated carbon at different initial temperatures and
Co=100mgL".
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Figure 7. Pseudo second order kinetics plots for murexide adsorption
on activated carbon at different initial temperatures and
Co=100mgL".
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