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In this study, septage treatment was investigated using coagulation and
flocculation, a key and effective process for reducing wastewater pollutant loads.
In this regard, the pollutant reduction performance of Vicia faba as a natural
coagulant was examined. To effectively extract the active component of the
natural coagulant, the extraction process was carried out under various
conditions using the maceration method. SPSS 23 software was utilized to
determine the most effective extract. Based on the results, the extract obtained
after 6 hours of maceration using a saline solution was selected as the most
effective natural coagulant. To investigate and optimize the parameters
influencing the coagulation and flocculation process, an OFAT (one-factor-at-a-
time) approach was employed. Accordingly, the optimal operating conditions for
the natural coagulant were determined as follows: pH 6, coagulant dosage 280
mg/L, rapid mixing time 2 minutes, and slow mixing time 30 minutes. The
present study showed that, under the operating conditions, the removal
efficiencies of COD, TSS, NH,, and TP from septage were 42.01%, 54.11%,
63.77%, and 70.24%, respectively. These findings indicate that the OFAT
method can effectively investigate the impact of operational parameters on the
coagulation and flocculation process, and that the use of Vicia faba as a natural
coagulant can be proposed as an effective and sustainable option for reducing
septage pollutants.
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