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ABSTRACT
Advanced -wastewater (reatment techniques such as adsorption are economically and
environmentally cssential in the remoyal of non-biodegradable toxic compounds from industrial
wastewater. The research study focuses on the:use of rice husk ash to treat textile wasie waier,
Samples of textile wastewater were collected from the final elarifier of Fine Spinners Uganda
LTD and rice liusks were got from local rice millifg machines in Busitems trading centre. Balch
tests' were performed to: investigate the use. of rice husk ash as a potential adsorbent for dyes.
Adsorption capacity was found fo vary with pH, temperature, adsorbent dosage and contact time.
The -adsorbent was analysed by using FT-IR analysis technique Which was done at Uganda
Industrial Research Tnstitute laboratories, The experimental result shows that RHA has good
potential to remove dyes from effluent and good potential as an alternative low ¢ost adsorbent.
Experiments were carried out in triplicates and average value computed for each. The voluic of
wastewater samples was kept constant threughout all experiments at 25nil. Initial conditions of
the wastewater were measured and found to be: concentration of 1.0000g/litre, temperature of
26°C and pH of 6. In all experiments, a sample of original wastewatér was included, to.whieh no
RHA added so as to act as a blank solution. This was meant to be a control experiment and
confirm that the observed results. in -actual experiment are actually due to the presence of the
adsorbent, RHA and as well investigate whether there was any adsorption at the walls of the
conical flasks. The alternative experiments.had adsorbent RHA added to the wastewater to act as.
actual experiment. From tiic experiitental investigations; the maximum percentage removal for
dyes in (extilé industrial wastewater was calculated and obtained at an optimum bio-adsorbent
dosage of 20mg, an optimum contact time of 150 minutes, 4n optimum tempeérature of 40°C and
an optimum pH of 5. The combination of optimum conditions yielded a percentage removal of
93.03% which is promising. The results obtained can help to design an appropriate wastewater

treatment plant to minimize the adverse impacis caused by textile industrial wastewaler,
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CHAPTER ONE
INTRODUCTION

1.1 Prelude
Saving water to. save the _p‘l"an'et- and to make the future of mankind safe is what we need now,
With the growth of mankind, society, science and technology, our world is reaching to new high
hotizong but the cost which we are paying or will pay in near futare is surely going to be too
high. Among the consequences of this rapid growth is environrmiental disorder with a big
pollution problem, Anithropogenic activities have: caused a great harm to the quality of our
lifeline, i.e. water. Because of fast depletion of the freshwater resources, there seems to be a
erisis of the same. Water pollution is a global concerni and, it is high time that we realize the
gravity of the situation. Removing pollutants from. water is the crying need of the hour and
developing a cost effective and environmentally safe method to achieve the same'is a challenging
task for Water resources engineers. After all, it is the future of mankind, which is at stake
A dye is a colored substance that has an affinity to the substrate to which it is being applied.
Dyes appear to be colored because they absorb some wavelengths of light more than others.
Humans are estimated io use dyes for thousands of years and the earliest use of the colevant is
believed to be by Neanderthal man about 180,000 years ago. The year 1856 witnessed 4 historic
discovery of first synthetic dye, Mauvine, by Perkin, In due course of time, these synthetic dyes
gained huge popularity and began to be synthesized on a large scale. In fact, it has reached to a
level of annually, over 7.0x10° and ncarly 1000 different types of dyes are produced worldwide.
Owing to their complicated chemical structures, dyes are difficult to tréat with municipal waste
treatment operations. Even a simall quantity 6f dye does cause high visibility and undesirability.
Moreover, the color produced by dyes in'water makes it aesthetically unpleasant
They can have acuie or chronic effects on exposed organisms, which depend on the
concentration of the dye and the exposed time. In addition to that, many dyes are considered to
be'toxic and even carcinogenic.
Few decades carlier the dye selection, applications and uses were not given much importance.
With the growing heaith concerns, it was in the 1980s ihat people starled paying much atteation
to dye wastes. An indication to the magnitude of this problem can be inferred from the fact that
two percent of dyes produced are directly discharged inte agueous effluents. With the iticredsed

stringent laws on industrial discharge, it has become very important to treat this wastewater,
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