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Abstract- Distillery spent wash is also known as refinery spent 
wash and it is a undesirable fluid waste created amid the 
liquor generation and contamination caused by it is a standout 
amongst the most basic natural issues. Electro coagulation is 
the technique adopted to remove contaminants like COD and 
color from distillery spent wash. In the present study, it mainly 
focuses on the treatment of distillery spent wash by electro 
coagulation using the combination of aluminum – aluminum 
electrodes and titanium dioxide crystals as adsorbents for 
different time intervals to obtain the optimum results. The 
color removal is 99.67% and COD removal is 97.95% with 
the combination of aluminum – aluminum electrodes and 
titanium dioxide nano particles. 
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I. INTRODUCTION 
 
 Water is a major source which is required for the 
survival of all the living and nonliving part of the 
environment. Water which we use for drinking purposes 
should be free from unwanted impurities. Industrial waste 
water is a class of water that has been adversely affecting the 
human beings, plants and aquatic life to a certain instant from 
many decades. An industrial wastewater is consists of various 
pollutants discharged from the sources such as domestic and 
commercial properties, industrial and agricultural properties, 
which encounter wide range of pollutants with their high 
concentrations.  
 
 Distillery is the way toward isolating the parts or 
substances from a fluid blend by particular bubbling and 
builds up. It separates in the unpredictability of the blends 
segments. It is a viable and customary strategy for 
desalination. On, every alcohol production they discharged 
15L of spent wash. So, they are considered as the most 
polluting industries in India; hence, it is advised to adopt 

modern methods to overcome the pollution and to safeguard 
the environment. 
 

II. BACKGROUND 
 
 Electro coagulation is the capacity to expel the 
contaminants which are hard to be expelled by filtration or 
other compound treatment, for example, emulsified oil, hard-
headed organics, suspended solids and substantial metals. The 
entire procedure measure by changing separations, pH, 
voltages, dose of titanium dioxide nano particles, and time.The 
principal test was parse for getting the ideal separation, pH, 
and voltage fluctuated the dose of adsorbents and time at 
10,20,30,40,50, and 60 min. After the parse the example was 
permitted to make due with the supernatant to quantify the 
shading and COD and acquired the greatest effectiveness by 
plotting the charts. 
 

 
Figure 1. Electro coagulation cell scheme 

 
 Aluminum electrodes were chosen for the crude 
water treatment, though wastewaters and debarking emanating 
were treated with press terminals. Titanium dioxide is for the 
most part brought into nature as nano particles by means of 
wastewater treatment plants. Titanium dioxide disintegration 
increments when there are more elevated amounts of broke 
down natural issue and dirt in the dirt.. Because of the 
hydrophilic character of titanium dioxide, water shapes a shut 
film at first glance in which contaminations and corruption 
items can be effortlessly diverted. 
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III. STUDIES AND FINDINGS 
 
 Electro coagulation is an entangled procedure, as it 
includes numerous concoction and physical phenomenon 
during consumable anodes disintegration for coagulating 
particles creation. It depends on the in-situ formation of the 
coagulant as the conciliatory anode erodes because of a 
connected current, while the simultaneous advancement of 
hydrogen at the cathode permits toxin evacuation. For group 
electro coagulation focuses the reactor will be involved acrylic 
material with the total working volume of 2 liter Limits. The 
electro coagulation unit will include two terminals in the 
reactor and direct current control supply. The direct current 
wellspring of 0-30V and 0-2A will be used as power supply to 
this structure.  
 
 Aluminum will be used as anode having estimations 
of 5 mm thickness and 150 mm x 50 mm length and 
broadness. The sample was collected in the form of grab 
sampling which was located in Duggathi, Davangere. And was 
tested in the Environmental Engineering Lab, UBDT College, 
Davangere. 
 

 
Figure 2. Photographic view of Experimental set up 

 
 Electrodes have to be cleaned with sandpaper and 
then washed with distillery water. Electro coagulation reactor 
has to be washed with water and then rinsed with sample. 
Setting up all the circuits in proper way like positive to anode 
and negative to cathode. Fill the reactor with sample with 
varying pH and then arrange the electrode distance and place 
in the reactor. Now add stirrer beats to reactor and on the 
switch, set the voltage, note down the time and after the 
completion, off the switch. Allow the sample to settle for few 
minutes and then carryout the analysis of the parameters.  
 
 Note down the readings and plot the graphs 
according to the results. Clean the reactor after the complete 
use. The same is carried out by adding titanium dioxide nano 
particles in the reactor and noting the readings and plotting the 
graphs with different time intervals. Optimizing the results and 
comparing the maximum removal efficiencies. 
 

 
Figure 3. three layers after electro coagulation 

 
 Electro coagulation is the procedure to make 
aggregates of the suspended, broke down or emulsifying 
particles in the fluid medium utilizing electrical current 
causing generation of metal particles to the detriment of giving 
up cathodes and hydroxyl particles because of water part. 
Metal hydroxides are created because of electro coagulation 
and go about as coagulant / hairy for the suspended solids to 
change over them into flocs of enough thickness to be silt 
under gravity. 
 

IV. RESULTS AND DISCUSSIONS 
 
 The qualities of refinery spent wash obtained, and the 
experimental outcome on the treatment of refinery spent wash 
using Aluminum-Aluminum electrodes and Titanium dioxide 
nano particles by electro coagulation. 
 
 Comparison of Normal Electro coagulation 
Treatment and Titanium dioxide electro coagulation 
Treatment using aluminum electrodes for the distillery spent 
wash.  
 
 Distillery spent wash is the undesirable lingering 
fluid waste created amid the liquor generation and 
contamination caused by it is a standout amongst the most 
basic natural issues. It is considered as a misuse of refinery 
forms and can be delegated weaken natural fluid manure with 
potassium content. The given effluent was tested prior to 
know its conditions twinned with prescribed limits and 
treating the same by electro coagulation using aluminum 
electrodes and titanium dioxide nano particles. Nano 
technology is best used in the wastewater treatment. 
 
 The treated sample is observed using 
spectrophotometer to measure the percentage of color removal 
and open reflex method carried to check the percentage of 
COD removal after electro coagulation process. COD and 
Color degradation by using pure aluminum electrodes by 
electro coagulation gave the optimized result for constant 
distance, voltage and varying pH.  
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 By using the combination of titanium dioxide nano 
particle and aluminum electrodes by electro coagulation gave 
optimized result for the optimized constant pH, distance, 
voltage and varying time intervals. Below tables and graphs 
shows the maximum removal efficiency of COD and Color. 
Initial characteristics of the sample is shown below followed 
by the optimum results obtained by aluminum-aluminum 
electrodes and titanium dioxide nano particles. 
 

Table 1. Initial Characteristics of distillery spent wash. 

 
 

Table 2. Optimum removal efficiency of aluminum electrode 
after electro coagulation at distance 3 cm, 15V voltage, and 

pH-9. 

 
 

 
Figure 4. Graphical representation of optimum removal 

effeciency of aluminum after electro coagulation 
 

Table 3. Optimum removal efficiency of aluminum electrode 
along with titanium dioxide as a nano particles after  electro 

coagulation at distance 3 cm, 15V voltage, and pH-9. 

 
 

 
Figure 5.  Graphical representation of optimum removal 

effeciency of aluminum electrode along with titanium dioxide 
as a nano paricles after electro coagulation. 

 

 
Figure 5. Photographic view of color change at optimized 

results 
 

V. SUMMARY AND CONCLUSIONS 
 
A. SUMMARY 
 
 To meet the goal work, following synopses were 
drawn from the trial ponder led on treatment of distillery spent 
wash utilizing aluminum cathodes and titanium dioxide. 
 
 Electro coagulation process was directed in this 
present examination utilizing aluminum anodes to decide the 
qualities of distillery spent wash, for example, Shading (color) 
and COD. The qualities of distillery spent wash were 
completed, pH- 3.67, Shading- 123600 Pt. Co, and COD- 
122000 mg/L. 
 
 Aluminum electrodes were used for removing 
parameters such as COD and Shading. Electro coagulation 
using Aluminum electrode was carried out for their different 
pH, distances and voltages and the maximum removal of 
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Shading and COD was found to be with pH=9, D=3 cm and 
V=15 V. 
 
 After the optimum values the titanium dioxide 
crystals were used at pH-3, D=3 cm, V=15 V, and varying 
time 10,20,30,40,50, and 60 min, and dosage of TiO2 varied 
from 0.5,1,1.5, and 2 grams. The maximum removal of 
Shading and COD was found to be at time 60 min and dosage 
2 grams. 
 
B. CONCLUSIONS 
 
 Aluminum electrodes was found to be maximum 
removal efficiency was, COD and Color- 96%, 92.71% at  a 
Distance (D)=3cm, pH=9, and V=15v and Time(T)=1.5h. 
Results obtained from using Aluminum electrodes concluded 
that lesser the distance between the electrodes more will be the 
maximum removal efficiency. Electro coagulation method is a 
treatment of distillery spent wash is economical but only the 
problem is secondary sludge is developed during electro 
coagulation process which has to be further treated. The 
combination of titanium dioxide crystals / nano particles and 
Al-Al electrodes resulted in maximum removal efficiency of 
Color and COD than that of Al-Al electrodes alone. Using 
TiO2 and Al-Al electrode combination resulted maximum 
removal efficiency, Color, and COD is 99.67% and 97.95%. 
 

 
Figure 6. Graphical representation of Optimium percentage 

reduction of COD and Color before electro coagulation, after 
electro coagulation, and after Titanium dioxide electro 

coagulation. 
 

VI. ACKNOWLEDGEMENT 
 
 It is with deep sense of gratitude, I acknowledge the 
help and encouragement of all those who have helped me 
directly or indirectly throughout this work. 

 
REFERENCES 

 
[1]  Ahmed Samir Naje, Shreeshivadasan Chelliapan, Zuriati 

Zakaria, Saad A Abbas. (2015), “Enhancement of an 
Electrocoagulation Process for the Treatment of Textile 
Wastewaterunder Combined Electrical Connections Using 

TitaniumPlates”, International Journal of Electrochemical 
Science, 10 (2015):4495 – 4512. 
 

[2] Ahlawat R, Srivastava V.C, Mall I.D, Sinha S. 
(2009),”Investigation of the electro coagulation treatment 
of cotton blue dye solution using aluminum 
electrodes”,CLEAN—Water Air Soil 2009, 36:863-869.  
 

[3] Akansha, Roopashree G B, Lokesh K S. 
(2013),“Comparative study of electrode material (iron, 
aluminum and stainless steel) for treatment of textile 
industry wastewater”, International journal of 
Environmental sciences, 4(2013): 519-537. 
 

[4] Anil K. Saroh and Khandegar V. (2014), “Treatment of 
Distillery Spent Wash by electro coagulation ”,Journal of 
Clean Energy Technologies, 2(2014): 439-443. 
 

[5] Anil K. Saroha and Khandeger. (2012), “Electrochemical 
Treatment of Distillery Spent Wash Using Aluminum and 
Iron Electrodes”, Chinese Journal of Chemical 
Engineering (2012), 20 (3): 439-443. 
 

[6] Bhise R.M., Patil A.A., Raskar A.R., Patil P.J., and 
Deshpande D.P. (2012), “Removal of Color of Spent 
Wash by Activated Charcoal  Adsorption and Electro 
coagulation”,Research Journal of Recent Sciences,1(6): 
66-69. 
 

[7] Catherine J Ngila, Mphilisi M Mahlambi and Bhekia B. 
Mamba.(2015), “Recent developments in environmental 
photocatalytic degradation of organic pollutants; The case 
of titanium dioxide nanoparticles – A Review”, Journal of 
Nanomaterials (2015),29: 1-29.  
 

[8] Chaunmin Ruan, Maggie Paulose, Oomman K. Varghese, 
Gopal K. Mor, and Craig A. Grimes. (2005), “Fabrication 
of highly ordered titanium nanotube arrays using an 
organic electrolyte”, The Journal of Physical Chemistry B 
(2005),109: 15754-15759. 
 

[9] Choi J, Wehrspohn R. B,  Lee F, Go sele U. 
(2004),”Anodization of nano imprinted titanium: A 
comparison with formation of porous alumina”, 
Electrochimica Acta2004, 49: 2645-2652. 
 

[10] Dawei Gong, Craig A. Grimes, and Oomman K. 
Varghese. (2001),”Titanium oxide nanotube arrays 
prepared by anodic oxidation”,Journal of Materials 
Research,16(12): 3331-3334. 
 

[11] Deshpande A.M, Satyanarayan S, Ramakant S. 



IJSART - Volume 4 Issue 7– JULY 2018                                                                                           ISSN [ONLINE]: 2395-1052 
 

Page | 309                                                                                                                                                                     www.ijsart.com 
 

(2010),”Treatment of high-strength pharmaceutical 
wastewater by electro coagulation combined with 
anaerobic process”, Water Science and Technology, 
61(2010): 463-472.  
 

[12] Devendra Dohare, Tina Sisodia. (2014), “Applications of 
Electro coagulation in treatment of Industrial 
Wastewater”, International journal of Engineering 
Sciences and Research Technology, 3(11): 379-386. 
 

[13] Erick Butler, Yung- Tse Hung, Ruth Yu- Li Yeh, and 
Mohammed Suleiman Al Ahmad. (2011), “Electro 
coagulation in wastewater treatment”, International 
Journal of Environmental Research and Public Health, 
Water (2011), 3: 495-525. 
 

[14] Fahy, F.W.(1979),” Anodised Aluminium - Its 
Assessment by Accelerated Corrosion”, Paperpresented at 
Symposium of Anodised Aluminium, 15th February 
1979. 
 

[15] Figen Kadirgan,Ewa Wackelgard, and Mete Sohmen. 
(1999), “Electrochemical Characterization of Al2O3-Ni 
Thin Film Selective Surface on Aluminium”, Turkish 
Journal of Chemistry, 23(1999): 381-391. 
 

[16] Hoyer P. (1996),”Formation of a titanium dioxide nano 
tube array”, Langmuir 1996,12: 1411-1413. 
 

[17] Jessenky et al and Li et al. (2012), “Self-ordered Porous 
Alumina”, The Journal of Physical Chemistry C (2012), 
116(34): 18460-18468. 
 

[18] Khandegar V and Anil. K. Saroha. 
(2012),“Electrochemical Treatment of Distillery Spent 
Wash Using Aluminum and Iron Electrodes”, Chinese 
Journal of Chemical Engineering, 20(3): 439—443. 
 

[19] Konstantinou I K, Albanis T A. (2004), “TiO2-assisted 
photocatalytic degradation of    azo dyes in aqueous 
solution: kinetic and mechanistic investigations: a 
review”, Applied Catalysis B: Environmental journal 
(2004), 49(1):1–14. 
 

[20] Murat Eyvaz. (2016), “Treatment of Brewery Wastewater 
with Electro coagulation: Improving the process 
performance by using Alternating Pulse Current”, 
International Journal of Electrochemical Science, 11 
(2016): 4988-5008. 
 

[21] Ramesh Raliya, Caroline Avery, Sampa Chakrabarti, 
Pratim Biswas. (2017),” Photocatalytic degradation of 

methyl orange dye by pristine titanium dioxide, zinc 
oxide, and graphene oxide nanostructures and their 
composites under visible light irradiation”, Applied 
Nanoscience, 7(2017): 253–259. 
 

[22] Raunak Kundra, Rishbha Sachdeva, Salim Attar and 
Madan Parande. (2012), “Studies the removal of heavy 
metal ions from industrial wastewater by using titanium 
electrodes”, Journal of Current Chemical and 
Pharmaceutical Sciences, 2(2012): 1-11. 
 

[23] Selvam M, Srinivasan K. N,Thangavelu P. R, Shanmuga 
Sigamani. (2014),“Studies on AC Anodizing of 
Aluminum in Sulfuric Acid Electrolyte Containing 
Sodium Sulfate”,International Journal Of Innovative 
Research In Science, Engineering And Technology 
(2014), 3(6): 13869- 13876. 
 

[24] Yousuf A. Mollah, Robert Schennach, Jose R. Parga, 
David L. Cocke. (2001) “Electro coagulation- science and 
applications”, Journal of Hazardous Materials B84: 29–
41. 
 

[25] Zainovia Lockman, Syahriza Ismail, Khairunisak Abdul 
Razak and Lim shu lee et al. (2011), “Effect of 
anodisation parameters on the formation of porous anodic 
oxide on titanium”, IOP Conference Series: Materials 
Science and Engineering 18 (2011): 400-500. 
 

[26] Zodi S, Potier O, Lapicque F, and Leclerc J. (2010), 
“Treatment of the industrial wastewaters by 
electrocoagulation: Optimization of coupled 
electrochemical and sedimentation processes”, 
Desalination (2010), 261:186-19. 
 


