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Electrocoagulation-flotation treatment followed by sedimentation of carpet
cleaning wastewater: optimization of key operating parameters via RSM-CCD
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ABSTRACT

In the present study, the treatment of carpet deaning wastewater was optimized for electrocoagu-
lation-flotation (ECT) followed sedimentation. In the experimental study, an ECF reactor equipped
with four menopolar, parallel-connected aluminum electrodes was utilized. For the optimization,
the process variables were selected as methylene blue active substance (MBAS), chemical oxygen
demand (CODY), and turbidity removal effidendes, along with the characterizaion of sludge set-
tling volume at 60 min (35V_ ). For this goal, respansesuﬂacemeﬂmdnl (ESM) under central
composite design (OCDY) was employed to optimize the critical factors viz. pH (3.64-10.36), cur-

rent infensity (0.66-2.34 A), and elecirolysis ime (9.55-110.45 min). ESM-CCD oplimized these
key factors to achieve mardmum removal efficiencies and minimize 535V, . Based on the ESM-CCD
premv:tmn, the -:Aptmum operating conditions were as pH of 5.1, the current intensity of 2 A, and
elecirolysis time of 53.5 min, in which the obtained model predlcted 83.56%, 52.54%, 88.14%, and
226.22 ml/L for MBAS, COD, turbidity, and 55V, Correspondingly, the predictions were in agres-
ment with the actual results [BE 50%, 5.1_35“-3 91}.;0% aned 240.17 mL/L, respectively). The operating
cost in the optimal conditions was calculated as 0.673 USDyVm'. The results of the study indicated
that the electrocoagulation-flotation followed sedimentation was a cost-effective treatment process
in removing target pollutants from the carpet deaning wastewater.
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L Introduction water per square meter is used in various carpet cleaning
[1]. Wastewater from washing industries such as laundry,
_ : carpet cleaning, and car wash offers combinations of dif-
onr 1tsdj:lant-:->us prtu::li:;-sses, :m?sh:i 1.:’:5; amo‘:nt tm’-'ﬂw;mt-' ferent levels, including suspended solids, turbidity, chem-

crarding to a smdy conduc mn Zran, about 3 @ ical oxygen demand (COD), and surfactants. Surfactants,

Every vear in the world, the carpet cleaning industry,
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