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INTRODUCTION

The Directive 2008/1/EC on the prevention and control of pollution put a greater control on industrial activities. Dyes are among the

pollutants that are suffering severe restrictions on disposal, due to their mutagenic and toxic nature. Adsorption stands out in the

treatment of wastewater due to its low initial cost, simple design and operation, lack of sensitivity to toxic pollutants and the possibility

to operate at very low concentrations. However, it is a non-destructive technique and it has a high operational cost, so it is applied only

with small concentrated pollutants and when low cost adsorbents or when it can be easily regenerated. In this work, we have studied,
using a batch technique, the adsorption of dyes on a synthesized mesoporous silica SBA-15 and a commercial silica gel (Fluka®).

METHODS

Synthesis of SBA-15 by Zhao method (Zhao,1998) Adsorbents Characterization (dporo; SBET)

CONCLUSIONS

Adsorption isotherms were classified as L3 type according to Giles classification. Initially, the MB adsorbed as a monolayer and afterwards

there was an increase in the adsorption capacity as a result of dye aggregation. The Brunauer-Emmett-Teller (BET) and Aranovich-

Donohue (AD) equations showed a good fit of the experimental data, especially for the silica gel, although the Aranovich-Donohue

equation was slightly better. Therefore, it is possible to fit experimental data keeping the physical meaning of the Langmuir equation, with

a term that considers the monolayer adsorption and a second term that includes the contribution of the adsorption in the others layers.
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Brunauer-Emmett-Teller (BET)

Aranovich-Donohue (AD) 

SILICA GEL
k1 

(mg-aLa)

k2 

(mg-aLa)

k3

(mg-1L)

a R2

303K

BET 16 1.6 0.0057 1 0.980

AD 12 1.0 0.0124 0.20 0.991

313K

BET 13 1.3 0.0061 1 0.990

AD 9 0.8 0.0115 0.26 0.995

338K

BET 10 0.8 0.0041 1 0.994

AD 9.2 0.73 0.009 0.3 0.995

SBAï15
k1 

(mg-aLa)

k2 

(mg-aLa)

k3

(mg-1L)

a R2

303K

BET 2.1 0.20 0.0052 1 0.971

AD 1.7 0.13 0.0131 0.11 0.983

313K

BET 4 0.4 0.0075 1 0.969

AD 1.5 0.12 0.0102 0.4 0.974

338K

BET 0.7 0.2 0.0080 1 0.970

AD 0.25 0.03 0.0114 0.2 0.974
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