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Adsorption of Methylene Blue by Hazelnut Shell Powder

JIANG Shuang,LV Lin-lin* ,GUO Hong-wei
School of Chemistry and Life Science ,Anshan Normal University ,Anshan 114007 ,China

Abstract : By-products of agriculture and forestry were widely applied in environmental protection as the high quality ad-
sorbent due to the high content of lignocellulosic materials,such as cellulose , hemi-cellulose and lignin. In this study, ha-
zelnut shell adsorbent was prepared with hazelnut shell as feedstock and the adsorption mechanism of cations in water
was investigated. Methylene blue (MB) cation was used as the object of study, different experimental parameters were e-
valuated in batch adsorption experiments to determine the optimal adsorption conditions, the isotherm adsorption model
and adsorption kinetic model were established ,and the thermodynamics of adsorption was discussed. The results demon-
strated that the adsorption processes were strongly dependent on pH ,initial concentration,contact time and temperature.
The maximum removal of MB was observed at an optimum acidic pH of 5. 0-7. 0. Adsorption equilibrium was reached
within 2 h for MB. The experimental data were analyzed using Langmuir isotherm model. It was found that Langmuir
model fitted better the equilibrium adsorption data and the adsorption process followed pseudo-second-order reaction ki-
netics. The thermodynamics of MB adsorption onto hazelnut shell indicated its spontaneous and exothermic nature.
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Fig. 1  Effects of pH (A) and adsorption time (B) on the adsorption performance
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Fig. 2 Pseudo-first-order (A) and Pseudo-second-order (B) kinetics plots for the adsorption of MB on HS
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Table 1

kinetic parameters for the adsorption of MB on HS

Pseudo-first-order equation

Pseudo-second-order equation

Qorep (mg/8) kg (min)  q, . (mg/g) Er% R? k, (g/mg * min)q, ,(mg/g)  Er (%) R?
MB 19.80 0.0069 2.81 86 0.3006 0.3363 19.76 0.38 0.9999
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Fig. 3 Effects of initial concentration of MB on the adsorption performance ( A) and Langmuir

isotherms (B) as well as Freundlich isotherms ( C) for the adsorption of MB on HS
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Table 2 Langmuir and Freundlich parameters for the adsorption of MB on HS

Langmuir isotherm

Freundlich isotherm

Ui, exp (ME/E)
MB 47.24

q,, (mg/g)
48.15

B (L/mg) R?

0.2885

0.9988

Er% Ky (mg/L) n R2

0.02 16.7225 4.2050 0.9619
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Table 3 Thermodynamic parameters for the adsorption of MB on HS

R (K) AG®(KJ/mol) AH® (KJ/mol) AS(J/mol « K)
303 -10.80 20.25 103. 14
313 -12.54
323 -12.67
333 -14.18
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