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ABSTRACT

The study was undertaken to find out a suitable low cost, environmental friendly and highly
effective biosorbent to remove safranin dye from wastewater. For this a continuous down-
ward packed bed column experiment was carried out by using rice husk as a biosorbent.
The effects of the operational parameters like pH, flow rate, time etc were studied in continu-
ous downward column. A feedforward artificial neural network (ANN) model had been pro-
posed to predict the decolorization efficiency of a non-linear behavior of a continuous
column operation. The network was trained using different operational parameters and the
findings indicated that the developed ANN model provided high performance criteria
(R2 = 0.99). The proposed simulated models were estimated the % reduction of dye in respect
to time using the packed bed continuous column experiment.
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1. Introduction

Effluents containing safranin are generated from
mainly the textiles, printing and dyeing, industries [1–
3]. Due to its structural stability, it is very difficult to
degrade. It affects on the health like irritation to
mouth, throat and stomach, irritation to the tongue
and lips and pains in the stomach, which may lead to
nausea, vomiting and diarrhea, and irritation to the
eyes. The presence of dye increases the chemical and
biological oxygen demand, suspended solids and also
toxic compounds. The color of it interferes with trans-
mission of light. It has also been reported that safranin
is carcinogenic in nature [4–6].

Biosorption technique is quite familiar as the
process is very simple as well as the availability of a
wide range of adsorbents. It can be defined as the pro-
cess where a solute molecule is removed from the
liquid phase through the contact with solid adsorbent
particles which has affinity for that particular solute
[7]. Activated carbon, has the property for the bio-
sorption of pollutants from the wastewater [8]. But the
main disadvantages of using the activated carbon is
the high price of treatment and difficult to regenerate,
which increases the cost of wastewater treatment.
Thus, there is a demand for other adsorbents, which
are less expensive material and does not require any
expensive pretreatment step [9–14]. So it is preferable
to use low cost adsorbents, such as an industrial
waste, natural ores, and agricultural byproducts to
remove the pollutants from the wastewater.*Corresponding author.
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