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Summary:

In the present thesis, sodium bentonite clay and combination of bentonite-cationic
polymer were investigated to enhance settling of Aluminum from lean sludge of
drinking water treatment plants and to dewater the sludge, increasing its solid content
for better handling and reuse. Sodium bentonite as a natural material is usually a
cheaper coagulant with high swelling mechanism, has high specific surface area with
net negative charge, and can enhance its sorption capability.

Lean sludge was characterized using Inductively Coupled Plasma-Optical Emission
Spectrum (ICP-OES), while, bentonite was characterized by using X-ray diffraction
(XRD). Jar test experiments were performed at different pH, different volume dosages
and concentration of bentonite and combination of bentonite-cationic polymer. A
treatment compact unit was proposed and studied economically.
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ABSTRACT



Abstract

Different cultures used various methods to treat water for improving its quality.

In Egypt, during water purification aluminum salt coagulants such as alum is used
in the coagulation step to remove suspended solids but some of aluminum salt remains
in the lean sludge. Most water treatment plants dispose the sludge without treatment
directly to the nearest waterways. This in turn, causes lowering water depth and the
need for dredging such sediments.

This research aims studying the feasibility of using natural clay such as “bentonite”
known as montmorillonite clay and the combination of bentonite — cationic polymer as
coagulants for aluminum salts removal from the lean sludge generated from drinking
water treatment plants and consequently sludge dewatering increasing its solids content.
Bentonite is characterized by a large specific surface area, good adsorption, ion
exchange ability, and nontoxicity. Jar tests experiments were performed using a real
alum lean sludge samples from El Khanka treatment plant, in Abu Zaabal. Different pH
values, different dosage amounts of bentonite and different doses of cationic polymer
were carried out. Then a proposed compact unit is designed and studied technically and
economically.

Optimum results were analyzed using Inductively Coupled Plasma- Optical
Emission Spectrometry (ICP-OES) using bentonite at concentration 30 mg/l, volume 10
ml and pH 11 aluminum salt removal efficiency was (98.79%).

While, for combination of bentonite with cationic polymer removal efficiency was
(97.1%) obtained in case of using 0.49 gm of cationic polymer and 0.09 gm of
bentonite (i.e. polymer to bentonite (P:B) mass ratio equals (5.4:1)) at pH 3, with 20 ml
volume dosage, and 90 mg/l of bentonite at the optimum conditions. Therefore,
bentonite usage is better than the combination of bentonite and polymer.

The thesis contains five chapters as follows, chapter one is introduction, chapter
two is literature review about water treatment, sludge and bentonite. Chapter three
starts the experimental work, tools and methodology, consequently, chapter four is the
results and discussions. Chapter five is economic consideration and finally but not the
end the conclusions and recommendations. Beside these main chapters there is the
English and Arabic summary.



CHAPTER 1
INTRODUCTION



