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Electrocoagulation in waters clarification was studied as an alternative in water treatment 
processes. The objective was to optimize the process for water samples in different turbidity 
conditions, considering the current intensity, electrolysis time and initial pH in the apparent 
color removal, chemical oxygen demand and turbidity. Electrocoagulation tests were made 
with aluminum electrodes. The optimal operating conditions and models based on the 
response surface methodology were obtained with central composite design. To meet the 
esthetic / organoleptic standard stipulated for this stage of the process, the desired 
characteristics of three examined water samples were: color < 15 uH, COD < 18 mg L-1 O2 
and turbidity < 5 NTU. Correlating the analyzed responses, specific conditions were found 
for the parameters in determining safe work points in the clarification operation. 
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 A eletrocoagulação na clarificação de água foi estudada como uma alternativa no processo 
de tratamento de águas. O objetivo foi otimizar o processo para amostras de água em 
diferentes condições de turbidez, considerando a intensidade de corrente, tempo de 
eletrólise e pH inicial na remoção aparente de cor, demanda química de oxigênio e turbidez. 
Os testes de eletrocoagulação foram realizados com eletrodos de alumínio. As condições 
operacionais ideais e os modelos baseados na metodologia da superfície de resposta foram 
obtidos com um planejamento composto central. Para atender ao padrão estético / 
organoléptico estipulado para esta etapa do processo, as características desejadas das três 
amostras de água examinadas foram: cor < 15 uH, DQO < 18 mg L-1 O2 e 
turbidez < 5 NTU).  Correlacionando as respostas, encontraram-se condições específicas 
para  os parâmetros seguros para a clarificação. 



 

1. INTRODUCTION 

Access to drinking water has been a problem 
well addressed by government policies as shown by 
UNICEF and the World Health Organization in the 
report "Progress on sanitation and drinking water: 
2015 update and MDG assessment." This report 
highlights the path ahead, especially in rural areas 
where access to improved sources of drinking water 
is difficult; 663 million people did not have access 
to this basic good by 2015; eight out of 10 lived in 
rural areas (UNICEF and WHO, 2019). 
Transportation and stock of chemicals used in 
conventional water treatment can also be an issue in 
rural areas, where there are not adequate means of 
transport to reach the farthest places. 

Electrocoagulation (EC) is an alternative 
clarification treatment that presents comparative 
advantages related to process automation Holt et al., 
2005; Valente et al., 2014; Moussa et al., 2017). 
Among the advantages that the technology offers, it 
can be used conveniently in rural areas where 
electricity is not available, as long as a photovoltaic 
system is coupled to the unit. In addition, frequent 
shipping of chemicals, their stock or handling is not 
necessary. The electrocoagulation process needs an 
electrolytic reactor with sacrificial electrodes that 
release coagulant chemical species. The application 
of an electric potential causes corrosion in the anode 
by oxidation, followed by cation solvation and, 
consequently, formation of the hydrolyzed species. 
At the same time, the applied potential forms 
hydrogen microbubbles at the cathode of the reactor 
by reduction reactions (Chen, 2004).  

Electrocoagulation has been used to treat 
surface and groundwater, aiming to find the best 
parameters for pollutant removal such as arsenic 
(Jadhav et al., 2015; Kobya et al., 2015), heavy 
metals (Escobar et al., 2006; Mouedhen et al., 2008) 
and others (Moussa et al., 2017; Ghernaout et al., 
2013; Zhu et al., 2005). The latest research in the 
area focuses on organic matter removal, using humic 
acid removal as reference to evaluate the efficiency 
of electrolytic process as a treatment for drinking 
water, since during water chlorination, humic 
substances cause the formation of disinfection by-
products precursors of carcinogenic compounds 
(Dubrawski et al., 2013; Ulu et al., 2014). Although 
humic acid analyses are important, there are other 
routine parameters measured in conventional water 
treatment systems (WTSs) to evaluate process 
efficiency. Turbidity and color are easy to measure. 

They are economical and are within the 
aesthetic/organoleptic parameters suggested for 
measurement by most drinking water guidelines 
(Pinto et al., 2012).  

The aim of any treatment is to ensure that all 
these water pollutants are within the potability 
standard. However, finding the desirable operating 
conditions between the input variables to meet the 
required concentrations for various pollutants 
requires statistical methodologies that handle several 
parameters simultaneously. The desirability function 
optimizes multiple responses at the same time 
Vojnovic et al., 1993). This function suggests the 
values of the independent parameters that provide 
the desirable response for the product or process 
(Islam et al., 2009; Kobya et al., 2013).  

Electrolysis time, current intensity and initial 
pH of the medium are proportional to the coagulant 
concentration in the medium and in the pH of the 
solution in the electrocoagulation process. These last 
two parameters control the coagulation processes. 
They influence the type of species in the medium 
and consequently the coagulation mechanism being 
favored (Amirtharajah et al., 1982; Duan et al., 
2003).  

Color and turbidity are common indicators of 
operational control of the WTSs. Natural water 
bodies have different characteristics depending on 
the rainfall and drought regimes, and the proposed 
treatment must meet the clarification issue without 
changing the natural conditions of the surface body. 
Therefore, in order to improve the coagulation 
process in water treatment and to guarantee water 
production according to the potability standard, 
treatability tests should occur as often as possible 
(Bastos et al. 2020). Evidently, clarification 
treatments should have operational flexibility in the 
face of changes in the climatic conditions of surface 
water bodies. 

To describe the effects and relationships of the 
various variables in the electrocoagulation process, a 
mathematical model should be used. Thus, the 
response surface methodology (RSM), which is a 
collection of mathematical and statistical techniques, 
was used to improve the relative significance of 
variables that affect the coagulation process during 
treatment. The three-dimensional graphical 
perspective of the model is called the response 
surface, the surface analysis can also use contour 
graphics for its interpretation. 
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MSR has been widely used to study and 
optimize the parameters that affect the efficiency of 
the electrocoagulation process. The MSR and the 
desirability function were used successfully in other 
research in the area, such as in the optimization of 
the electrocoagulation process to remove arsenic in 
drinking water (Kobya et al., 2013), organic material 
from poultry slaughterhouse effluents (Mendoza et 
al., 2017) and different pollutants when using the 
electrocoagulation - electroflotation set (Jimenéz et 
al., 2016). 

The objectives of this study were: to model 
and optimize water electrocoagulation process with 
different characteristics of initial turbidity, 
considering the effect of current intensity, 
electrolysis time and initial pH on the removal of 
apparent color, chemical oxygen demand  (COD) 
and turbidity of natural waters. To find safe 
operating parameters in the electrocoagulation 
process that lead to desirable values of apparent 
color removal, COD and turbidity simultaneously. 

2. MATERIAL AND METHODS 

2.1. Electrocoagulation tests 
The tests occurred in a batch with the Jar test 

apparatus (Milan brand, model JT102/6). 

  
Figure 1. Electrode design proposed 

for electrocoagulation. 
 

 The electrodes, as shown in figure 1, were 
constructed using four 99% aluminum plates with 
dimensions of 80×170×1.2 mm (width, length and 

thickness respectively), a contact   surface   area   of  
0.064 m2,  maintaining  a relation between the area 
of the electrode and the volume of effluent of 42 
m2 m-3 in each test (Figure 1). The distance between 
the electrode plates was adjusted by 10 mm thick 
teflon spacers. The direct current was applied by a 
single-pole parallel type electrical connection using 
a controlled current supply (Skilltec brand, model 
Skfa-05d). 

Electrocoagulation (EC), flocculation and 
sedimentation processes were developed to simulate 
clarification in the complete cycle treatment by 
replacing conventional coagulation by EC. In the 
EC, we used a fast mixing rate of 100 rpm (rapid 
mixing gradient 90 s-1). The flocculation and 
sedimentation experiments were conducted 
according to the hydraulic parameters described in 
the local standard for stations with a capacity of up 
to 1000 m3 d-1 (ABNT, 2019).  

  
2.2. Collection and characterization  

The water types were collected from São 
Bartolomeu river (Viçosa; MG, Brazil) and in a dam 
in different climatic periods following the procedure 
proposed by Di Bernado et al. (2002) based on the 
operational records of Water Treatment System 
(WTS) in the Universidade Federal de Viçosa 
(UFV) from 2014 to 2016. Figure 2 shows the 
variation of raw water turbidity observed in that 
period.  

Table 1. Turbidity values found in raw water 
samples on selected dates in the collection periods. 

Turbidity (NTU) Date of sample 
collection 

Low (<10) 26/07/2017 

Medium (11-50) 28/02/2018 

High (>50) 08/03/2018 
 

Table 1 shows the periods of collection of the 
determined raw water samples once studied and 
analyzed the history of turbidity parameters of the 
last three years of the water treatment plant.  

Water samples with low, medium and high 
initial turbidity were stored for up to two weeks and 
characterized according to the standard methods 
(APHA, 2016).  
 



 

 
Figure 2. Turbidity values observed over three years. Operational data of WTS-UFV. 

 
All characterization analyzes were performed 

in triplicate,  according Table 2. Table 3 shows the 
required percent values of color removal, COD and 

turbidity of each type of water to reach the standard 
established in this study. 

 
 
Table 2. Characterization averages of the three types of raw water. 

Parameter Low 
turbidity 

Medium 
turbidity 

High 
 turbidity 

Turbidity (NTU) 5.00 ± 0.36 18.00 ± 3.06 464.0 ± 4.0 

Apparent color (uH) 20.0 ± 2.6 31.0 ± 2.3 331.0 ± 26.0 

Total COD (mg L-1 O2) 23.00 ± 3.39 18.00 ± 1.21 47.00 ± 2.53 

pH 7.53 ± 0.07 7.24 ± 0.14 6.88 ± 0.07 

Conductivity (μS cm-1) 67.20 ± 4.76 74.00 ± 0.48 75.90 ± 4.42 

Acidity (mg L-1 CaCO3) 4.09 ± 0.05 1.05 ± 1.03 1.03 ± 0.01 

Alkalinity (mg L-1 CaCO3) 28,7 ± 0.5 27.6 ± 0.3 28.50 ± 1.75 

Phosphorus (mg L-1) 0.09 ± 0.01 0.08 ± 0.02 0.08 ± 0.05 
 

 
 
Table 3. Percent removal required to meet the established standard. 

Parameter 
Low 

turbidity 
water 

Medium 
turbidity 

water 

High  
turbidity  

water 
Turbidity removal 0 72 98 

Apparent color removal 25 52 95 

COD removal 22 17 68 
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2.3. Experimental design, modeling and 
optimization of electrocoagulation process 

The response surface methodology (RSM) was 
used to determine the proposed models and to define 
the best operating points in electrocoagulation. A 
rotational central compound design (RCCD) 
installed under the completely randomized design 
was used, and treatments were planned with three 
factors of  combined  interest:  4 to 9 initial pH (low 
and medium turbidity water) and 2.3 to 10.7 (high 
turbidity water), current intensity (0.03 – 0.13 A) 
and electrolysis time (10 – 110 s). Factor levels were 
chosen in agreement to the dose and pH data 
provided by WTS-UFV at the collection dates. 
Three replicates occurred at the central point to 
estimate the experimental error, with 17 trials. The 
values used to evaluate the efficiency of the 
electrocoagulation process were parameters 
established by international guidelines and should be 
less than 15 uH for color and 5 NTU for turbidity to 
comply with the aesthetic/organoleptic standard 
(Pinto et al., 2012).  

Similarly, the COD indicator was 18 mg L-1 
O2 following the safety standards used in the    
WTS-UFV for this process stage. Two models are 
sent for each evaluated response according to the 
type   of   studied   water:   the   coded model allows 
analyzing the importance that each term of the 
equation   has   on the  response  by  comparing  the  
coefficients magnitude. The uncoded model allows 
obtaining the actual values of removal once the 
values of the studied parameters are replaced. The 
coefficient of determination and the lack of fit for 
each model are presented, as well as the best 
operating point considering the study range of the 
three input parameters. 

The desirability function was used to 
simultaneously optimize the multiple responses 
under study. The adopted procedure involved two 
steps. First, the search for desirability when the 
lower limit of permissible percentage removal is 
zero. The second stage considers the local standard 
as the permissible lower limit. Desirability function 
transforms each estimated response, calculated by 
fitting the ANOVA-associated model to a desirable 
value using the equations described by Vojnovic et 
al. (1993).  

The Minitab (Minitab, 2004) software was 
used to develop the statistical models and the 
desirability function. Analysis of variance was 
performed for the response variables in which p-

values indicate the significant terms of the model, at 
a 5% level of significance. The verification of 
statistical analysis compliance to obtain the models 
took place using graphical tools to verify the 
assumptions of this analysis, by evaluating the normal 
distribution, homogeneity of variances and residue 
independence.   

3. RESULTS AND DISCUSSION 

3.1. Modeling and optimization of the 
electrocoagulation process  

Mathematical tools and optimization statistics 
were used to find safe work points in the electrolytic 
treatment operation for the sample. RSM and 
desirability function were used successfully in other 
studies, such as the optimization of the 
electrocoagulation process to remove arsenic for 
drinking water (Kobya et al., 2013), organic matter 
of poultry slaughterhouse effluent (Mendonza et al., 
2017), and different pollutants when used 
electrocoagulation-electroflotation (Jimenéz et al., 
2016).  

Tables 4, 5 and 6 show the models obtained 
for percentage removal efficiency of color, COD 
and turbidity, respectively for significant variables 
considering a 95% confidence interval (p < 0.05). In 
the models, C is the percentage removal of apparent 
color (uH), COD is the percentage removal of COD 
(mg L-1 O2), T is the percentage removal of turbidity 
(NTU), t is the electrolysis time (s), pH is the initial 
pH and i is the current electric intensity (A). For the 
found models, the values for coefficient of 
determination were good (R2 > 0.7). Regarding the 
lack of fit, it was not significant (value p > 0.05) for 
most of the equations. This result allows us to 
consider that an adequate adjustment has been 
reached, since the estimate of the residual mean 
square has not defects caused by the incorrect 
specification of the models. The graphs for the 
statistical conformity assessment were satisfactory.  

3.2. Color Removal  
The percentage removal of the color for water 

with low turbidity increases (p < 0.05) due to the 
linear increase and decrease in t and pH 
respectively, as well as the increase of i to 0.078 A, 
increases (p < 0.05) with the linear growing of t and 
i, and the decrease of pH. As the percentage of color 
removal for water with high turbidity, it increases (p 
< 0.05) it provides a maximum removal. For water 
with medium turbidity, the color removal to the 



 

linear increase and decrease of i and pH, 
respectively, as well as of the increase of t up to 90 
s, when the maximum removal occurs.   

The    negative     sign      of     the     iterations  
t x pH and i x pH denotes antagonism between these 
parameters, so it is recommended that these two 
variables take opposite directions once the response 

is sought as shown in figure 3. The estimated 
models indicated none possibility of achieving 
maximization of color removal for the three types of 
water, which means that the color removal could 
still be greater if the non-optimized parameters were 
displaced as shown in table 4. 

 

Table 4. Coded and uncoded statistical models for percentage color removal of the samples. 

Sample  Regression equation R2 LF 

Low water 
turbidity 

Cod C = 8.60 + 10.10*t + 4.48*i - 18.90*pH - 16.39*i2 

0.79 0.454 Uncod C = -90.7 + 0.337* t + 4113*i - 12.60*pH - 26224*i2 

BP t = 110; i = 0.078; pH = 4 

Medium water 
turbidity 

 

Cod C = 54.34 + 11.52*t +14.1*i - 18.45*pH 

0.73 0.023 Uncod C = 68.9 + 0.384*t + 565*i - 12.30*pH 

BP t = 110; i = 0.13; pH = 4 

High water 
turbidity 

 

Cod C = 58.41 + 2.85*t + 5.46*i - 21.08*pH - 5.39*t2 - 5.65*t*pH - 4.99*i*pH 

0.96 0.237 Uncod C = 1.3 + 1303*t + 738*i + 2.08*pH - 0.00599*t2 - 0.0753*t*pH - 79.9*i*pH 

BP t = 90; i = 0.1; pH = 3.3 

Cod: model with coded coefficients; Uncod: model with uncoded coefficients; BP: best point;                   
R2: coefficient of determination; LF: lack of fit. 
 

 

Figure 3. Estimates of percent color removal due to the combinations i and pH,  
of i and t and t and pH, given the best value of the third controllable parameter 

 of interest of the turbidity samples: (a) low; (b) medium; (c) high. 
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Table 5. Coded and uncoded statistical models for COD percentage removal of the samples. 

Sample  Regression equation R2 LF 

Low water 
turbidity 

Cod COD = 81.6 - 14.29*t - 5.70*i + 1.13*pH - 19.40*t2 - 18.39*i2 - 28.05*pH2 

0.79 0.958 Uncod COD = -647 + 2.111*t + 4185*i + 162.8*pH - 0.02156*t2 - 29420*i2 - 12.47*pH2 

BP t = 49; i = 0.071; pH = 6.5 

Medium water 
turbidity 

 

Cod COD =96.7 - 3.73*t + 17.78*i - 8.9*pH - 28.04*t2 - 22.47*i2 -18.57*pH2 

0.85 0.297 Uncod COD = -574 - 3.61*t + 6104*i + 101.3*pH - 0.03115*t2 - 35951*i2 - 8.25*pH2 

BP t = 58; i = 0.085; pH = 6.1 

High water 
turbidity 

 

Cod COD = 79.14 - 4.01*pH + 7.43*i - 7.27*pH2- 6.57*i2 + 11.37*pH*i 

0.74 0.769 Uncod COD = 47.7 - 0.13*pH + 692*i - 1.163*pH2 - 10515*i2 + 181.9*pH*i 

BP i = 0.1; pH = 7.7 

Cod: model with coded coefficients; Uncod: model with uncoded coefficients; BP: best point;                   
R2: coefficient of determination; LF: lack of fit. 
 
 
 
 
 
 
 

 
Figure 4. Estimates of COD percent removal due to the combinations i and pH,  
of t and i and t and pH, given the best value of the third controllable parameter 

of interest of the turbidity samples: (a) low; (b) medium; (c) high. 
 

 

 



 

Table 6. Coded and uncoded statistical models for turbidity percentage removal of the samples. 

Sample  Regression equation R2 LF 

Low water 
turbidity 

Cod T= 24.51 + 0.86*i - 20.23*pH - 6.2*i2 - 6.61*pH2 

0.90 0.054 Uncod T= -70.3 + 1524*i + 24.7*pH - 9932*i2 - 2.94*pH2 

BP i = 0.076; pH = 4.2 

Medium water 
turbidity 

 

Cod T= 75.24+ 6.03*i - 8.05*pH 

0.57 0.315 Uncod T= 92.0 + 241.2*i - 5.37*pH 

BP i = 0.13; pH = 4 

High water 
turbidity 

 

Cod T= 85.08 - 13.166*pH + 2.717*i + 0.084*t  - 3.576*pH2 - 4.62*t2 - 2.830*pH*t 

0.97 0.343 Uncod T= 53.62 + 4.43*pH + 108.7*i + 0.864*t  - 0.572*pH2 - 0.00514*t2 - 0.0377*pH*t 

BP t = 90; i = 0.1; pH = 2.5 

Cod: model with coded coefficients; Uncod: model with uncoded coefficients; BP: best point;                    
R2: coefficient of determination; LF: lack of fit. 
 

 
Figure 5. Estimates of turbidity percent removal due to the combinations i and pH, 

of t and i and t and pH, given the best value of the third controllable parameter 
of interest of the turbidity samples: (a) low; (b) medium; (c) high. 

 
3.3. Chemical oxygen demand removal  

The negative quadratic terms of the three 
types of water indicated the possibility to maximize 
the response (p < 0.05). Partially deriving the 
models of table 5 in relation to each of the input 
variables and equaling zero, the optimal values are: 
pH = 6.5, i = 0.07 A and t = 49 s, for low turbidity 
water; pH = 6.1, i = 0.085 A and t = 58 s, for 
medium turbidity water; and pH = 7.7 and i = 0.1 A, 
for water with high turbidity. The isolines of the 
contour graphs representing the model for water 
with high turbidity are elliptic. Due to the effect of 
the iteration pH × i with positive signal that denotes 
synergy between the parameters, which leads to an 
increase in the response in the region with 

simultaneous increase of these input variables in the 
model for the more turbid water. The electrolysis 
time was non-significant in the studied range, so the 
parameter can be fixed at the value that represents 
greater economy and operational ease, as can be 
seen in Figure 4. 

3.4. Turbidity removal 
The percentage removal of turbidity for water 

with low turbidity increases (p < 0.05) due to the 
increase in i up to 0.076 A and decrease of pH up to 
4.2, which provides the maximum removal. For 
water with medium turbidity, the turbidity removal 
increases (p < 0.05) with the linear decreasing of i 
and pH, respectively. In the two previous models, 
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electrolysis time was non-significant in the studied 
range, so it can be fixed at the value that represents 
greater economy and operational ease. The removal 
to water with high turbidity increases (p < 0.05) due 
to the linear increase of i, according to figure 5, as 
well as the increase of t up to 90 s and the decrease 
of pH up to 2.5. The models estimated for water 
with medium and high turbidity, according figure 6, 
indicated not possibility of reaching the 
maximization of the turbidity removal, so that better 
results of the response variable would be obtained if 
there were displacement of the non-optimized 
parameters. 

3.5. Desirability 
The models for the three water types, seen in 

table 6, were found and then the desirability 
function used to maximize the response variables 

simultaneously. In general, satisfactory values of 
desirability (D > 0.7) were found when the lower 
limit of permissible percentage removal was zero, 
indicating that there is a correlation between 
apparent color, COD and water turbidity. However, 
the desirability values were lower when the 
permissible lower limit is the local standard, 
according table. For water with high initial turbidity, 
a desirability value that met the constraints imposed 
by the local standard was not found, since the initial 
values of color, COD and input turbidity were high 
and consequently required larger removals than 
those for the samples with low and medium initial 
turbidity. 

 
  

 
Table 7. Desirable values for the types of water, and values of input and output variables considering 
desirability when the lower limit of permissible percentage removal is zero. 

 D(1) D(2) pH t 
(s) 

i 
(A) 

C 
(µS cm-1) 

COD 
(mg L-1 O2)   

Low  
Water 

Turbidity 
0.76 0.63 4.8 60 0.08 30 43 39 

Medium Water 
Turbidity 0.86 0.72 5 64 0.1 85 87 88 

High 
 Water 

Turbidity 
0.9 0.24 2.6 84 0.07 96 68 97 

(1)Desirability when the lower limit of permissible percentage removal is zero. 
(2) Desirability when the permissible lower limit is the local standard. 
(3) Percentage of turbidity removal. 

 
Table 7 shows that for the three types of 

water, initial acid conditions favor the increased 
efficiency of removal of the evaluated 
aesthetic/organoleptic parameters. The initial pH is a 
significant factor as reported frequently in the 
literature (Ulu et al., 2015; Feride et al., 2014; 
Hussin et al., 2017; Hu et al., 2017; Hashin et al., 
2017). The formation, stability and solubility of the 
metal hydroxides depend on water pH during the 
electrocoagulation process; at low pH (pH < 5), the 
mechanism of charge neutralization prevails due to 
the formation of cationic metal species resulting 
from the reaction of aluminum with water; pH 
values between 5 and 7 promote the formation of the 
precipitated hydroxide of the metal favoring the 
coagulation by sweeping (Kourdali et al., 2013). 

For all samples, the optimal electrolysis time 
(50-110 s) is within the stage of the reactive state 
reported by previous research (Dubrawski et al., 
2013; Ulu et al., 2014). These studies evaluated long 
times compared with those evaluated by this study. 
However, the exponential increase in removal 
observed by these authors at the beginning of 
treatment is similar to the results found and arranged 
in  table 7.  

The time-intensity binomial of the current, 
plays an important role in the type of sample, since 
in addition to affecting the dissolution efficiency of 
aluminum. The magnitude of this product influences 
the increase of the coagulation pH given by the 
water hydrolysis in the reactor cathode and this 
process directly affects the efficiency of percentage 



 

removal of the studied pollutants. The results show 
that the product requirement for time and current 
intensity becomes higher as the initial turbidity 
conditions increase (when the pH value is 5), a 
higher dose of coagulant is required in the raw water 
conditions. Electrocoagulation offers as an 
advantage the operational flexibility in face of 
changes in the studied climatic conditions, since the 
dose of coagulant in water can be easily controlled 
by varying the time-intensity binominal of the 
current.  

The perceived removal efficiencies are lower 
than those reported by Ulu et al. (2015). However, 
there is no need to displace the three input factors 
because it was possible to comply with the 
aesthetic/organoleptic standard stipulated for this 
process step (COD < 18 mg L-1, color < 15 uC and 
turbidity < 5 NTU) considering the initial 
characterization of the study samples, as provided in 
table 3. 

 

4. CONCLUSIONS 

An electrocoagulation reactor equipped with 
aluminum electrodes to treat three samples from the 
same water body collected at different times of the 
year was developed. Mathematical models 
established, allowed to find the best operation points 
for the percentage removal of apparent color, COD 
and turbidity. Maximizing COD removal from the 
three water types was possible. In general, 
satisfactory values of desirability (D > 0.7) were 
found, when the lower limit of permissible 
percentage removal of the three response variables 
was zero.  

Due to the minimum required removals 
suggested by the local organoleptic standard (color < 
15 uC and turbidity < 5 NTU) and for the COD 
value indicated by WTS-UFV    (< 18 mg L-1 O2), it 
is not necessary to displace the three parameters of 
the studied input. The simulation results for the three 
water types showed that the product requirement for 
time and current intensity becomes greater as the 
initial turbidity conditions increase when the initial 
pH of the samples is set at a specific value; with 
increasing t × i product, there will be increase of the 
coagulant dose in the raw water. As an advantage, 
the electrocoagulation offers the operational 
flexibility against the climatic conditions change of 
the surface water bodies, since, the concentration of 

coagulant of the water can be easily controlled 
varying the studied operational parameters. 
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