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Abstract

Introduction: Coagulation and flocculation, as one of the most common and effective processes
in drinking water treatment, play a key role in destabilizing colloidal particles, organic matter,
color, and reducing turbidity of raw water. Using sludge from the sedimentation unit of a water
treatment plant alone and in combination with common coagulants can be an important step in
recovering and recycling sludge and also to treat the filtration effluent for reuse. Therefore, the
present study aimed to investigate the efficiency of the coagulation and flocculation process using
sludge from the sedimentation unit in the filtration wastewater treatment of a water treatment
plant in Sanandaj.

Materials and Methods: This research was an experimental intervention study that was
conducted from October 1403 to July 1404 in the Chemistry Laboratory of the School of Health,
Kurdistan University of Medical Sciences. Fresh sludge samples from the sedimentation unit and
samples of the backwash wastewater of the sand filters of the drinking water treatment plant in
Sanandaj were collected at three different times (beginning, middle, and end of backwashing). In
the first stage, the physical, chemical, and bioligical characteristics of the raw wastewater were
measured. Then, the efficiency of the dried sludge and each of the common coagulants (alum,
ferric chloride and PAC) in the range of different doses in removing turbidity, UV2s4 color was
compared with the Jartest test and the optimal dose of each was determined. In the next step, the
combination of the optimal dose of sludge with different doses of each coagulant was investigated
to find the most effective combination method. Finally, the quality of the treated wastewater under
these conditions was evaluated and compared in terms of the TOC parameter and the IRWQI and
Wilcox quality indices.

Results: The results of the study showed that the highest turbidity removal efficiency (99/22%)
was related to the combined process of sludge and aluminum sulfate with a turbidity reduction of
0.79 NTU. Sludge alone showed limited efficacy in removing true color, but its use with other
coagulants at all doses tested resulted in complete removal of true color. Also, the highest of
UVass removal efficiency (97.32%) was related to the combination of sludge with polyaluminum
chloride. The optimal dose for turbidity removal was determined as 10, 3, 20, 5, 20, 20, 20 mg/L
for sludge, ferric chloride, aluminum sulfate, polyaluminum chloride, sludge and ferric chloride
combination, sludge and aluminum sulfate combination and sludge and polyaluminum chloride
combination. The optimal doses for removing UVass were 10, 3, 30, 10, 20, 20 and 30 mg/L,
respectively. Finally, all optimized coagulation methods (whether using coagulants alone or in
combination with sludge) resulted in almost complete color removal. The highest TOC reduction
in the effluent was observed in the presence of aluminum sulfate and the combination of sludge
with ferric chloride. The water quality index in the raw sample was relatively low, but in the
presence of sludge and effluent after one hour of sedimentation it was in the "good" range and in
the other combinations it was in the "relatively good" range. Overall, the effluent after treatment
was of good quality and can be used for most agricultural products.

Conclusion: All coagulation methods removes the color almost completely. However,
combination sludge with aluminum sulfate was found to be the most effective method in reducing
turbidity, and The highest UV 3,54 removal efficiency was related to the combination of sludge
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and polyaluminum chloride. These results indicate the desirable efficiency of sludge as a
coagulant aid in the coagulation process. Finally, the effluent was within the desired in terms of
Wilcox and WQI indices.
Keywords: Coagulation and flocculation; Sedimentation sludge; Filter backwash; Water
treatment plant; Turbidity
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