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ABSTRACT

Winery wastewater treatment by electrocoagulation (EC) process using aluminum (Al) and
iron (Fe) electrodes was investigated. The effects of operational parameters such as initial
pH, current density and electrolysis time were investigated separately. Chemical oxygen
demand (COD), turbidity and color were used to measure the treatment efficiency. Electrode
consumptions were calculated per m3 of wastewater. Amount of sludge produced by EC
was also reported per m3 of wastewater. The optimum operating conditions were defined
due to the initial pH, applied current density and operating time for Fe and Al electrodes.
Maximum removal efficiencies were found at pH 7 for Fe electrode and pH 5.2 for Al elec-
trode with current density of 300A/m2 for both electrodes and with an operating time of
90min and 120min for Fe and Al electrodes, respectively. The removal efficiencies were
found as 46.6% (COD), 80.3% (color) and 92.3% (turbidity) for Fe electrode while they were
48.5% for COD, 97.2% for color and 98.6% for turbidity when Al electrodes were used.
Finally, the results were compared with various food and beverage industry wastewaters
treated by EC process reported in the literature.
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1. Introduction

Wine distillery wastewater, the product of the
distillation of ethanol, wine and waste biological
material, produces large volumes of liquid that
involves unacceptable environmental risks [1–6]. The
amount of wastewater in the wine distillery is about
2 L for the production of one liter of wine, while the
wastewater amount is about 20 L per liter of ethanol
produced [1,7,8]. On the other hand, 9–14mL of
wastewater is generated for every 1L of ethanol
produced in molasses-based distilleries [5,9,10]. The

pH of these wastewaters is in the range of 3.5 and 5.4
because of the presence of organic acids such as lactic
acid, tartaric acid, succinic acid, acetic acid, and malic
acid [5]. In addition to these acids ethanol, sugars and
soluble proteins that contribute to a high chemical
oxygen demand (COD) and biochemical oxygen
demand (BOD) are found in winery wastewaters
[4,6,11]. The average values are in the range of
7–50 g/L for COD and 5.5–22 g/L for BOD [12–14].

Different treatment methods have been proposed
for the treatment, utilization and disposal of winery
wastewaters. The winery wastewater treatment
technologies are natural evaporation in ponds,
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