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Introduction
ÅIndustrial wastewater- variety of pollutants 

with varying concentrations and properties

ÅNo single technology available to treat all 
industrial wastewaters

ÅTechnology selection- based on type of 
pollutants, concentration of pollutants and 
treated water quality requirement

ÅTreatments: A combination of Physical, 
physico-chemical and biological processes



Physical Processes
Å Sedimentation

Å Filtration

ïSurface filtration

ÅSieves, cloth filters, membrane filters

ïDeep filtration

ÅSand filter

ÅOther media filters

Å Evaporation

ïNatural evaporators

ïVacuum Evaporators

ïMechanical evaporators

Å Gas Transfer



Physico-Chemical Processes

ÅCoagulation and flocculation, electro 
coagulation

ÅAdsorption- New and tailor  made adsorbents

ÅIon Exchange -

ÅPrecipitation

ÅMembranes ςRO, CDI, electro dialysis

ÅOxidation Reduction

ïAdvanced Oxidation 



Biological Processes

ÅAerobic

ÅAnaerobic

ÅBiological processes can be modified by using 
enriched microbes for selective complex 
organic wastes.



Advance oxidation processes(AOPs)

ÅVolume and treatment time is considerably reduced.
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Circuit Diagram for the Reactor set-up

Singh Raj Kamal, Babu V., Philip Ligy , Sarathi R., (2016), Disinfection of Water Using Pulse Power Technique: A Mechanistic 

Perspective, RSC Advances, 6, 11980 ï11990.



Quantification of ROS



Trend of ROS formation

Haber and 

Weiss, 1934

Singh et al., 2016c
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Effects of system parameters on H2O2

formation

29-08-2017 Results and Discussion 12

Singh et al., 2016c
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Kinetics study of ROS formation

Voltage (kV) Rate of Reaction 

for OH radical 

(mol[ҍм ǎҍмύ

Rate of Reaction 

for H2O2

όƳƻƭ [ҍм ǎҍмύ

Rate of Reaction 

for O2
2-

όƳƻƭ [ҍм ǎҍмύ

Rate of 

Reaction for 

O3

(s-1)

17 3.1 1.0 0.4 0.195

20 4.0 2.0 0.6 0.225

23 5.3 3.4 1.0 0.28

Note: The unit for rOH, rH2O2 and rO3 is 10ī6mol Lī1sī1, 10ī6mol 

Lī1sī1and 10ī6mol Lī1sī1.

Singh et al., 2016c



3.Methylene Blue Degradation  Study

Singh Raj Kamal, Babu. V., Philip Ligy , Sarathi R., (2016), Applicability of Pulsed Power 

Technique for the Degradation of Methylene Blue, Journal of Water Process Engineering, 11, 118 ï

129.



Effects of system parameters
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Mass Spectra for Methylene blue and its 

intermediates
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