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ABSTRACT

The rate of photodegradation, biodegradation and combined
photobiodegradation on reactive black 5 (RB5) using N,S-TiO, and Aspergillus niger
under visible light has been investigated. Various reaction parameters such as dopant
concentration and catalyst loading of N,S-TiO; and, inoculum size of Aspergillus
niger were investigated. The photocatalyst samples were prepared using solgel
method with titanium tetraisopropoxide as precursor of titania. Three different dopant
concentrations were investigated; 0.5%, 0.75% and 1.0% while the catalyst loading
were varied from 1 g/L, 2 g/LL and 3 g/L to determine the optimum condition for the
photodegradation of Reactive Black 5. The rate of biodegradation of Reactive Black 5
also was investigated by using Aspergillus niger by varying the inoculum size from 5
ml, 10 ml and 15 ml. From these batch experiment, the optimum dopant concentration
0.75% N,S-Ti0,, catalyst loading 3 g/l and 10 ml of inoculum size were used to
investigate the combination of  photobiodegradation  experiment. In
photobiodegradation experiment, the initial Reactive Black 5 concentration was
varied; 10 ppm, 25 ppm and 50 ppm to investigate the rate of photobiodegradation
with time. The finding shows that the combined photobiodegradation took only 6
hours to degrade 90% of the Reactive Black 5, whereas photodegradation took 7
hours and biodegradation took 72 hours to degrade the Reactive Black 5. This can be
concluded that photobiodegradation processes can save more time to degrade the

Reactive Black 5.
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CHAPTER 1

INTRODUCTION

1.1 Background

Water is basic necessity for life and sufficient water supply in both quality and
quantity is vital for human being, animal and plants in order to carry out their normal life.
Water occupies three quarters of the earth surface but only 2.5% is non salty. Only less
than 1% of this 2.5% world’s fresh water is readily available for human use but

unfortunately is unevenly distributed.

Annual global water consumption is about 10* km®. At present, the amount of
accessible potential drinking water for every year is between 10 and 30 x 103 km’
(UNESCO, 2002). Therefore, even a small shortage of water might turn into a danger for
humankind. It is estimated that (WHO, 2002; UNESCO, 2002;UNICEF, 2002):

(a) 2.2 million people in developing countries die every year from illness associated with
lack  of safe drinking water.

(b) 1.2 billions of people are lacking safe drinking water (one quarter of the world
population)

(c) More than 80 countries are suffering from a lack of water (>40% of the world

population).

Unfortunately, our biosphere is undergoing tremendous development so there are
many threats to the environment which come from water pollution and air pollution.
There are many kinds of activities that affect the environment in terms of water, air or
land. Industrial, agriculture, shipping, radio-active, aquaculture wastes are the examples
of activities that affect water while air are affected by the mobile combustion, burning of
fuels, industrial pollutants, suspended particulate matter, ionization radiation; and on land
by domestic wastes, industrial wastes, agricultural chemicals and fertilizers, acid rain,
and animal waste have bad effects over biotic and abiotic components on different natural

eco-systems.



