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A B S T R AC T

The acid-heat activated sodium rectorite (AH-R) was prepared and used to remove Rhodamine B 
(RhB) from aqueous solution. The AH-R showed higher adsorbility than the raw sodium 
rectorite and the rectorite modifi ed by acid or by heat treatment. The effects of pH, adsorbent 
dosage, initial dye concentration, reaction temperature and ionic strength were studied. The 
Rhodamine B adsorption on the AH-R was a fast process and the equilibrium was reached in 
60 min. The Langmuir and Freundlich isotherm models were applied to the equilibrium data 
and the Langmuir model was applied to the equilibrium data better. The maximun adsorption 
capacity was found to be 59.1 mg/g, and the kinetic data followed the pseudo-second-order 
kinetics. Thermodynamic parameters were obtained and it was found that the adsorption of 
Rhodamine B dye onto the AH-R was an endothermic and spontaneous process at the tempera-
tures under investigation.

Keywords:  Rectorite; Acid-heat activation; Rhodamine B; Low cost adsorbent; Adsorption capacity; 
Adsorption kinetics

1. Introduction

Dye-containing wastewater is a matter of concern 
for both toxicological and esthetical reasons, and the 
removal of dyes from wastewater has received con-
siderable attention over the past decades [1,2]. Various 
techniques, including coagulation, chemical oxidation, 
membrane separation, electrochemical process and 
adsorption techniques, have been evaluated to decrease 
the dyes discharge into the water bodies [3–10]. In addi-
tion of easy access, adsorption is one of the most effec-
tive methods employed in the treatment of wastewaters 
containing different classes of dyes [1,11,12]. Due to the 
versatility and the high adsorption capacity, activated 
carbon is a widely used adsorbent [13–15]. However, 

higher operating cost and problems of regeneration limit 
its commercial application. Nowadays, many research-
ers have focused on the alternative low-price adsorbents 
such as bottom ash, rice husks, wheat husk, Red Mud 
and clays [16–22]. The wide usefulness of clay is a result 
of its high specifi c surface area, its physico-chemical 
properties, and its typical structural properties [23–26]. 
Rectorite is an interstratifi ed layered silicate mineral 
consisting of a regular (1:1) stacking of mica-like layers 
and montmorillonite-like layers. The cations of Na+, K+ 
and Ca2+ lie in the interlayer region between 2:1mica-
like layers and 2:1 montmorillonite-like layers, while the 
exchangeable hydrated cations reside in the latter. Its 
structure has provided rectorite with good adsorption 
properties [27]. The physico-chemical behaviour of rec-
torite is governed by the extent and the nature of their 
external surface, which can be modifi ed by suitable acid 




