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ABSTRACT

In the research, activation processes for developing the surface and porous structure of
bentonite were studied. The activated bentonite was used as adsorbent for removed methylene
blue and methyl orange from solution in a batch adsorption system. The bentonites were
activated with various methods: physical activation, chemical activation and combined activation.
For the physical activation, temperature was varied from 300-500°C. For the chemical activation,
different kinds and concentrations of chemicals were used: sodium hydroxide and hydrochloric
acid with predefined reaction condition of concentration (0.25-5.0 M) and time (0, 2 and 24 hour).
The combined method was carried out by using 0.25 M of hydrochloric acid and heated at 50 and
100°C. The obtained and activated bentonite was characterized by Brunauer—-Emmett-Teller
analysis (BET) techniques (BET), Fourier transform-infrared spectroscopy (FT-IR) and point of
zero charge (pHpzc). The effects of initial dye concentration (300-900 mg/L and 150-700 mg/1
for methylene blue and methyl orange, respectively), contact time (0-180 min), pH (2-12) of the
dye solution were determined. The results showed that the maximum adsorption efficiency was
at pH 10-12 for methylene blue and at pH 2 for methyl orange, it increased with contact time, and
adsorbent dose. The isotherms of dye adsorption were identified by the Langmuir and Freundlich

adsorption models. The Freundlich isotherm showed the consistency of the adsorption data.
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