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— Adsorption of brilliant blue FCF dye from aqueous solution using coconut shell based activated carbon was

investigated. Batch experiments were carried out as function of adsorbent dose, initial concentration, contact time and
temperature. The equilibrium adsorption data were analyzed by Langmuir and Freundlich model. The results indicate
that Freundlich model provides the best correlation of the experimental data. Base on the estimated Freundlich constant
(1/n=0.129~0.212), this process could be employed as effective treatment method. Adsorption kinetics experimental
data were modeled using the pseudo-first-order and pseudo-second-order kinetic equation. It was shown that pseudo-
second-order kinetic equation could best describe the adsorption kinetics. Base on the negative Gibbs free energy value
(-4.81~-10.33 kJ/mol) and positive enthalpy value (+78.59 kJ/mol) indicate that the adsorption is spontaneous and endo-

thermic process.
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Table 1. Physical properties of coconut shell based activated Carbon

Properties Unit Value
Average particle size mm 1.638
Specific surface area m%g 1,735
Density (at 25 °C) (g/mL) 0.48
lodine adsorption value mg/g 1,000
Methylene blue adsorption value mL/g 180
Ash % <10

Hardness % 90 Min.
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Fig. 1. Molecular structure of brilliant blue FCF.
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Fig. 2. Effect of coconut shell based activated carbon dose on adsorption
of brilliant blue FCF (C,: 30 mg/L, 303 K).
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Fig. 3. FT-IR spectra for adsorption of coconut shell based activated
carbon. (a) before adsorption, (b) after adsorption of brilliant
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Fig. 4. Langmuir isotherms for brilliant blue FCF adsorption onto
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Fig. 5. Freundlich isotherms for brilliant blue FCF adsorption onto
coconut shell based activated carbon at different temperatures.

Table 2. Langmuir and Freundlich isotherm constants for adsorption
of brilliant blue FCF on coconut shell based activated Carbon

Isotherms Parameters Temperature (K)
303 313 323
Q, (mg/g) 6.932 7.168 5.620
Langmuir K, (L/mg) 0.020 0.026 0.055
I 0.876 0.901 0.923
K (mg/g)(L/mg)"" 1.78 2.13 2.52
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I 0.964 0.997 0.994
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Fig. 6. Pseudo first order kinetics plots for brilliant blue FCF adsorp-
tion on coconut shell based activated carbon at different initial
concentrations (AC dose : 500 mg, 303 K).
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(\Em 20F 303 2.613 3.073 0.092 0.995
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Table 3. Pseudo first order and pseudo second order kinetic model parameters of adsorption of brilliant blue FCF by coconut shell based activated carbon
for different initial concentration at 303 K

Initial concent-ration Qeerp Pseudo first order kinetic model Pseudo second order kinetic model
(mg/L) mgy) g mge  emor (e k) P Qamgy  emor(%)  k (@mgh) r
10 1.067 1.855 4248 0.080 0.880 1.250 17.15 1.314 0.993
20 1.997 3.846 12531 0.139 0.960 2242 12.27 1.010 0.995
30 2.601 6.761 159.94 0.199 0.953 3.073 18.15 1.029 0.995
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