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A B S T R AC T

De-oiled mustard, an oil mill waste, was treated as an adsorbent for Amaranth, an azo dye 
currently used in paper and textile industries. The presence of Amaranth in these effl uents 
causes obvious environmental and health problems. Kinetic studies of adsorption of Amaranth 
to de-oiled mustard were conducted in batch conditions at 30oC. The paper incorporates effect 
of pH, temperature, amount of adsorbent, contact time, concentration of adsorbate, particle size 
on adsorption. The adsorption process followed a pseudo-fi rst order model. The equilibrium 
process showed to be well described by both Freundlich and Langmuir models, at 30oC, 40oC 
and 50oC. Thermodynamic parameters like free energy (ΔG), enthalpy (ΔH) and entropy (ΔS) of 
the systems, respectively, were calculated by using Langmuir constant. The estimated values 
for ΔGo were –8.027 × 103 and –1.5322 × 103 over activated carbon and activated de-oiled mustard 
at 303 K (30oC), indicate toward a spontaneous process. Desorption studies indicate that elution 
by dilute NaOH through the fi xed bed of the adsorbents columns could be regenerated and a 
quantitative recovery of Amaranth can be achieved. A signifi cant decrease in the COD values 
was observed, which clearly indicates that adsorption method offer a good potential to remove 
Amaranth from wastewater. Treated activated de-oiled mustard is an attractive candidate for 
removing organic dye Amaranth.

Keywords: Amaranth; Adsorption; Desorption; Kinetics; De-oiled mustard; COD

1. Introduction

Amaranth is a well-known azo dye, which is widely 
used for colouring textile materials, paper, wood, leather, 
etc. Though for a quite long time it was also used as 
colouring agent for foodstuff like jams, jellies, ketchup 
and cake decoration, but for the last few years the carci-
nogenicity and other toxic effects of the dye compelled 
authorities for its legal prohibition in many countries. It 
is now well established that a prolong intake of Ama-
ranth can result into tumors, allergy, respiratory prob-
lems and birth defects [1–4] in the human being. Since 

Amaranth possesses exceptionally good solubility in 
water, hence its removal by common chemical treat-
ments or by physical treatments like coagulation, froth 
fl oatation, etc. is not easy. Generally biological aerobic 
wastewater systems are not successful for decolouriza-
tion of majority of dyes [5]. Among the physicochemi-
cal processes, adsorption technology is considered to be 
one of the most effective and proven technology hav-
ing potential application in water and wastewater treat-
ment, a tested method for the removal of hazardous 
organic compounds [6]. Adsorption is a rapid phenom-
enon of passive sequestration and separation of adsor-
bate from aqueous/gaseous phase on to solid phase. 
Textile dye colour removal by adsorption onto activated 
carbon has proven to be highly effi cient and reliable. 


