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ABSTRACT

Coagulation process is used in combination with sedimentation
and filtration for removal of turbidity which normally present in
surface water. A modified coagulation process using sludge recycle
for improving the process efficiency or reducing hydraulic residence-

time, HRT and velocity gradient, G of the flocculator was evaluated.

A synthetic turbid water, approximately 50 NTU, was prepared
by dispersing bentonite clay in tap water. Chemicals were applied in
two case : the first, alum 30 g/m3 was used as coagulant and the
second, alum 8 g/m3 and an anionic polymer, superfloc All5 0.1 g/m3
were used as coagulant and coagulant aid respectively. The experi-
ments were conducted by using a continuous flow pilot plant consisting
of rapid mixing tank, flocculator, and settling tank. The sludge was
recycled from the settling tank back to the flocculator. The solid

residence time or SRT was used as a control parameter.

The experimental results revealed that the process with sludge
recycle showed maximum efficiency at SRT ranging from 10 to 20 minutes
on the basis of 5 minutes HRT. At the same HRT, The recycle improve

the process efficiency by 7.4 to 10 % when using alum alone, and by



7 to 21.6 % when using alum with superfloc All5. The results also
indicated that the values of HRT and G can be reduced by 2 to 3 times
and 1.5 to 3 times respectively by increasing sludge recycle while

maintaining the same efficiency.
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