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ABSTRACT 

The teachine-learningprocesshudheen confned to the classroomshefore technology 
found is place in the ficld of education. The clossrooms were either student-centred 

or teacher-centred. The seenario changed slowly and classroom instruction became 
technology-supported. Today's learners, the diginul natives, rely more on technology 
rather than teachers. The drastic change ruiseda question whether theyneed teachers 
or technolo8y for higher levels of learning and the possible results. In order to find 
out an answer to this question, a study was conducted among the young engineering 

graduatesbelonging to aprivate technical institution in Vellore district. Tamil Nadu. 
Surprisingh, the results favoured the traditionat mode of teaching in spite of the 

numerous udvantages listeed out by the respondenis. 
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Bioaugmentation and 

Biostimulation Remediation 
Technologies for Heavy 

Metal Lead Contaminant 
K. Jayaprakash,' M. Govarthanan,*3* R. Mythili,3 

T. Selvankumar' and Young-Cheol Chang 

INTRODUCTION 

Bioremediation is defined as the increase of the rate of the natural metabolic process 
using microorganisms to alter and break down organic molecules into other substances. 
According to the United States EPA, bioremediation is defined as treatment that uses 

naturally occurring organisms to break down hazardous substances into less toxic or 
non-toxic substances. 

Bioremediation is an ecologically advanced technique that employs natural 
biological activities employing microorganisms, fungi, green plants or their enzymes 
to return the natural environment altered by contaminants to its original condition. 
With rapid industrialization all over the world, the pollution rate also increases. 

'Department of Biotechnology, Shanmuga Industries Arts and Science C'ollege Tiruvannamalai 
606601, India. 
Department of Applied Sciences, College of Environmental Technology, Muroran Institute of 
Technology, 27-1, Mizumoto, Muroran, lHokkaido 050-8585, Japan. 
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6 
Microbial Removal of Dye 

Stuffs 
T Selvankumar,* C. Sudhakar and M. Govarthanan 

Chemical Nature of Dyes 

Dyes can generally be described as colored substances that have an affinity to the 
substrates to which they are being applied (Pereira and Alves 2012). They absorb 
light in the visible spectrum (400-700 nm) with at least one chromophore (colour- 

bearing group). They have a conjugated system, that is, a structure with altemating 
double and single bonds, and exhibit resonance of electrons, which is a stabilizing 
force in organic compounds (Hossain 2014). 

The components of the dye consist of chromogen, that is, a chemical compound 
that is either colored or could be made colored by the attachment of a suitable 
substituent. The chromophore and the auxochrome(s) are also part of the chromogen 
(Carmen and Daniela 2012). The chromophore is a chemical group that is responsible 
for the appearance of color in compounds (the chromogen) where it is located (Fig. 1). 

Chromophore 

N 

Chromogen 
OH Auxochrome 

Fig. 1: The components of dye (e.g, 4-lydroxyazobenzene). 

PG and Research Departunent of Biotechnology, Mahendra Arts and Science College, Kalippatti-637501, Namakkal (District), Tamil Nadu, India. 
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