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Abstract: Quinones, 1, 4-benzoquinone and 8-hydroxyquinoline were subjected to electro-coagulation. The rate and extent of 
coagulation of these compounds appeared to correlate with the presence of phenolic substituent groups and decree of water/ethanol 
composition in the solvent system. 8-hydroxyquinoline was best electrocoagulated in 75% aqueous ethanol within 30 minutes, while 1, 4-
benzoquinone showed a fastest coagulation in 25% aqueous ethanol at 0.01% (w/v) in time less than 50 minutes.  Both quinones show
electrocoagulation trend of 0.01% > 0.1% > 1.0% in 0.01% (w/v) solvent system. On the whole, 1, 4- benzoquinone showed enhanced
coagulation under the study conditions. 
 
Keywords: Electrocoagulation, 1, 4-benzoquinones, 8-hydroxyquinolines, solvent. 

1. Introduction 
 
One of the major challenges facing mankind today is the 
production of clean water to a vast majority of the 
population around the world. The need for clean water is 
particularly critical in the third world countries, river canals, 
and estuarine and other water bodies are being constantly 
polluted due to indiscriminate discharge of industrial 
affluent as well as other anthropogenic activities and natural 
processes. In the later unknown geochemical processes have 
contaminated ground water with arsenic, in many highly 
developed countries, such as the US are also experiencing a 
critical need for water urbanization and donates changes thus 
the reuse of wastewater has become an absolute necessity. 
There is therefore, an urgent need to develop innovative, 
more effective and in expensive techniques for treatment of 
wastewater. 
  
A wide range of waste water treatment techniques are 
known which includes biological processes for 
denitrification,  phosphorous removal, as well as 
physiochemical processes that require chemical addition 
such as adsorption[11][6]. Electrocoagulation is the process 
of destabilizing suspended, emulsified or dissolved 
contaminants in aqueous medium by introducing an 
electrical current into the medium [16]. The electrical 
current provides electromotive force to drive the chemical 
reactions.  When reactions are driven or forced, the elements 
or compounds will approach the most stable state.  
Generally, this state of stability produces a solid that is 
either less colloidal or less emulsified (or soluble) than the 
compound at equilibrium values.  As this occurs, the 
contaminants form hydrophobic entities that precipitate and 
can easily be removed. This method of separation presents 
considerable advantages over other methods by the addition 
of chemical such as salts of aluminum and iron are simple 
equipment and easy operation, a shortened reactive retention 
period, a reduction or absence of equipment for adding 
chemicals and a decreased amount to precipitate or sludge 
[10]. Already, it has been documented as being successful 
versatile to municipal water treatment [14],[13], dye and 
textile wastewater treatment [5],[8],[7], oily water treatment 
[2],defluoridation of water[9]dechlorophyllation[17] and 
heavy metal removal [12],[1]. Here we find extension of this 

technique to the field of plant processing, in the recovery 
phenolic compounds in plant extracts, which tend to 
precipitate and denature proteins. Their removal from the 
extracts is essential, since they have a large impact on the 
plant downstream performance [16]. In the present work we 
studied the application of an electric current to coagulate 
quinones. Quinones are common biologically relevant 
molecules, one of a class of aromatic quinones in which 
cations atoms of carbonyl groups are part of the ring 
structures.  1, 4-benzoquinone or p-benzoquinone (Fig.1a) is 
the basic structure of quinonoid compounds with interesting 
chemistry.They are an important class of compounds, yellow 
in colour, which serve as valuable building blocks in 
synthesis and are key moieties in the synthesis of 
biologically active compounds[18].  
 
8-Hydroxyquinoline (Fig1b) is derivative of 
heterocyclequinoline by placement of an OH group on 
carbon number 8. This light yellow compound is widely 
used commercially, and at the same time has caused 
nuisance due to it toxicity potentials. It is generally 
synthesized in that laboratory by “Skraup” process but in the 
present study, 8-hydroxyquinone is synthesized from plant. 
These organic compounds are usually not only costly but 
also a potential toxic burden to the environment, if treated in 
the proper way. Therefore isolation and purification of these 
substances from their natural sources are of paramount 
importance for their applications in a reasonably pure state. 
Processing of these compounds by electrocoagulation is 
preferable due to cost and environmental friendliness of the 
process.  

Figure 1: Structures of (a) 1, 4-Benzoquinone and (b) 8-
Hydroxyquinoline 
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Figure 4: Solvent effect on electrocoagulation of 0.01% 

(w/v) 1, 4-Benzoquinone 
 

 
Figure 5: Solvent effect on electrocoagulation of 0.1% 

(w/v) 1, 4-benzoquinone 
 

 
Figure 6: Solvent effect on electrocoagulation of 1.0% 

(w/v) 1, 4-benzoquinone 
 
These variations may be related to different absorption 
behaviour and also for different concentrations in the various 
solvent systems. Generally, the variation in the solvent 
effects on the electrocoagulation properties of the two 
organic compounds could be traced to the aromatic 
substituents, polarity and the solubility in the ethanol 
solution [14]. The presence of the polar substituents on the 
aromatic structure induces solubility and thus does not 
enhance proper electrocoagulation, as compared to a non-
polar, non-soluble organic pigment which could be 
electrocoagulated easily due to immiscibility imposed by the 
non-polar group. 
 
3.2 Effect of Concentration on Electrocoagulation of 
Quinone 
 
The effect of concentration was also studied in the 
electrocoagulation process. In 100% ethanol, 8-
hydroxyquinoline and benzoquinone coagulate faster at 

0.01% (w/v) concentration at within the first 45 minutes. 
Highest absorbance is recorded for 8-hydroxyquinoline at 
1.0% (w/v) (Figure 7) while 1, 4-benzoquinone has highest 
absorbance at 0.10% (w/v) concentration (Figure 8). 8-
hydroxyquinoline recorded higher absorbance at 1.0% (w/v) 
then benzoquinone at the same concentration, though 
electrocoagulation at this concentration was faster for 
benzoquinone reaching coagulation points within 60 minutes 
whereas, 8-hydroxyquinone coagulation within 90 minutes. 
This disparity may be attributed to the number of OH groups 
present in the quinones and available for adsorption. 
 

 
Figure 7: Concentration effect on electrocoagulationof 8-

hydroxyquinoline 
 

 
Figure 8: Concentration effect on electrocoagulation of 1, 4-

Benzoquinone 
 
Table 1: Electrocoagulation of 0.01% w/v 1, 4-Benzoquione 

and 8-hydroxyquinoline in 25% ethanol 

Time (min) Absorbance 
1, 4-Benzoquinone8-Hydroxyquinoline

15 0.78 0.991 
30 0.782 0.994 
45 0.787 0.993 
60 0.788 0.996 
75 0.789 0.995 
90 0.79 0.996 

120 0.792 0.995 
 
Table 1 shows the absorbance of the quinones of 0.01% in 
25% ethanol solution. For all electrolysis time, 1, 4-
benzoquinone coagulates faster than 8-hydroxyquinoline. 
Both quinones reach maximum in 15minutes but further 
retention in the system shows insignificant desorption into 
the system. 

4. Conclusion
 
Structural composition of substituent groups is a major 
factor, which often determine the susceptibility or ruler 
ability to electrocoagulation of organic compounds thus, the 
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less an organic compound contain or carries a polar group 
the lesser the time it takes for solvent to affect its 
electrocoagulation potential. It has also been determined that 
the presence of hydroxyl-group (a polar group) brings about 
solubility in alcoholic solution thus, solubility of an organic 
compound in another increases the time of 
electrocoagulation. Benzoquinone an organic compound 
with hydroxyl group, has a higher solvent effect on its 
electrocoagulation potential, than 8-hydroxyquinoline with 
one hydroxyl group, has a lower solvent effect on its 
electrocoagulation potential of solute and vice versa. 
Electrocoagulation increases as the volume of ethanol in the 
solvent system decreases. 
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