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Abstract:- There is a need of more cost-effective methods to purify a wide range of polluted water on-
site, and with minimal additives that are required for sustainable water management. Electrolytic
treatment of wastewater presents an innovative technology in which a sacrificial metal anode and
cathode produce electrically active coagulants and tiny bubbles of hydrogen and oxygen in water.
Present study was done to know turbidity removal from water by electrical method and satisfying
objective “cost effectiveness’. Study reveals that applying low voltage for longer period is more
beneficial in turbidity removal. Application of higher voltage also remove the turbidity but not
effective as lower voltage for longer time span. Higher voltage also increase the treatment cost so
lower voltage for longer time span will be effective and cost benefit will be advantage.
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l. INTRODUCTION

Water is a very limited natural resource and in many cases there is not enough supply of water of
appropriate quality for industrial and domestic use. Many pollutants in water streams have been identified as
harmful and toxic to the environment and human health. Strategies for ecological protection generally include
the development of new or improved industrial processes that have no or minor effects on nature, and of
processes for the treatment of inevitable waste. The tendency of the cost of water to increase, and the higher
cost of effluent treatment due to the new restrictions on its discharge to the environment have induced
industries to adopt programmes aiming at the minimization of water consumption and favouring the
development of new methodologies for the optimization of these resources [1].

As the rivers, lakes and other water bodies are being continuously polluted and the potable water
supply is insufficient in many places, there is an urgent need to develop more effective, innovative and
inexpensive techniques for the treatment of wastewater. Conventional treatments of wastewater containing
organic and inorganic compounds by coagulation and flocculation have been used for decades to destabilize the
colloidal substances. In these processes, aluminum sulfate, ferrous sulfate, and ferric chloride have been used as
coagulating agents and other additives (e.g. polyelectrolyte) are dosed to produce larger aggregates which can be
separated physically. These are multi-stage processes that need repetitive supply of chemicals and extensive
land area. There is a need of more cost-effective methods to purify a wide range of polluted water on-site, and
with minimal additives that are required for sustainable water management. Electrolytic treatment of wastewater
presents an innovative technology in which a sacrificial metal anode and cathode produce electrically active
coagulants and tiny bubbles of hydrogen and oxygen in water.

The “Electrolysis™ literally means to break substances apart by using electricity. Michael Faraday first
formulated the principle of electrolysis in 1820. The process occurs in an electrolyte, a watery or a salt melting
solution that gives a possibility to transfer the ions between two electrodes. When an electrical current is
applied, the positive ions move to the cathode while the negative ions move to the anode. At the electrodes, the
cations are reduced and the anions will be oxidized. Environmentally oriented electrochemistry is more and
more asked for pollution abatement of wastewater and reclaiming the requirement of discharge or permissible
limit of wastewater. Under these circumstances an electrochemical treatment is an emerging technology with
many applications in which a variety of unwanted dissolved toxic chemicals and microorganisms can be
effectively removed from wastewater.

1. MATERIALS AND METHODS
1.1 Turbid water preparation
The collected samples were sieved and the fractions below 230 mesh were used for the study. The
turbid sample was prepared by mixing fine clay fraction in 5000 ml water. Turbidity in samples was measured
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as NTU before and after electrolysis by using the Nephelometer. All analyses were made done according to the
standard methods.

Three sets of turbid water were prepared for the experimental set-up

1) 300 NTU

2) 350 NTU

3) 400 NTU

1.2 Experimental Set-up and Measurements

In these experiments, the electrochemical cell consisted of a 2 liter container and two series electrodes.
Aluminum, iron and stainless steel plates (15.0 x 4.0 cm) were used as electrodes. They were treated with the
solution of HCI (15%Ws1.) for cleaning prior to use. The beaker was filled with 2 liter ml of sample turbid water,
(pH=7.5), and the electrode plates were held suspended 2 cm apart in the water. The electrodes arrangement
consisted of three cathodes interspersed with three anodes connected by brass rods to each other arranged as a
parallel electrode plates. Experiments were done similarly via the same electrolyzes time, electrodes distance
and voltage intensity for all types of electrodes. To evaluate the direct current effect on turbidity removal, the
samples were exposed to different voltage combination and specific time interval. Primary turbidity
measurement was done and then samples were exposed to specific voltage and there given switch off time of 10
min each then measurement of turbidity is carried out with help of turbidity meter.

In each run pH and EC were measured. Power was supplied to the electrodes with a DC Power Supply.
A magnetic stirrer was used for stirring. Cell current and voltage were measured using Ammeter and Voltmeter.
All experiments were conducted at ambient temperature (hnominally 20°C). The experimental set-up as shown in
fig.

1.3 Literature

A detailed study was carried out to collect baseline information related to various work done on the
subject, methodology used and what were their observations. It includes review of books, journals, websites and
magazines to understand the present status of work on Turbidity Removal from Water by Electrical Method.
This step provided a general framework and basic knowledge for further research into the topic and also helps in
the identification of techniques and equipments appropriate for investigation.

1.4 Analysis

Analysis of all above mentioned parameters done in BVIEER laboratory.

1.5 Data analysis and interpretation:

Collected data is statistically and graphically analyzed. This analysis was used for interpretation for drawing out
conclusion.

1.6 Conclusions:
Analysis of data collected and information gathered helped to draw conclusion.

1.7 Suggestions:
Based on this study general conclusion drawn has reviewed with a view of drawing certain suggestions.

1. RESULT AND DISCUSSION

At present Pune gets its water supply from Khadakwasla dam about 12 km from the city through right
bank canal and a closed pipeline. Three more dams i.e. Panshet, Warasgaon and Temghar have been constructed
on the same river, upstream of Khadakwasla. The storage capacity of these 3 dams is 900 MM3 whereas the
present annual requirement of city is about 200 MM3. It is estimated that 80-90% of the population is connected
through PMC water supply. PMC serves a water supply of 195 I/person-day (including water losses) against
standard of 135 I/person-day. There has been sudden increase of about 40% population load on the available
municipal services like water and sanitation. PMC initiated formulation of the Master Plan up to year 2025 of
Water Supply and Sewerage services for entire 430 km2 area. In the year 2001, 15 villages included earlier,
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were excluded from PMC Limits and the total area under the PMC’s jurisdiction remained around 243 km?
alongwith old area. There are several reports on the increase turbidity in treated water. In Most of the cities
drinking water has impurities in form of turbidity. Electrolysis is cost effective treatment to remove turbidity.

Graph 1: Voltage Vs Turbidity (initial turbidity 300 NTU)
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Interpretation:

Water sample with initial turbidity 300 NTU were treated by applying voltage of 20, 40, 60, 80 and
100 for 5 minutes with switch off time 10 minutes. There is gradual decrease in turbidity from 300 NTU to 12
NTU. For the total time span of 1 hours 15 minutes remaining turbidity was 12 NTU.

Graph 2: Voltage Vs Turbidity (initial turbidity 350 NTU)
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Interpretation:

Water sample with initial turbidity 350 NTU were treated by applying voltage of 20, 40, 60, 80 and 100 for 5
minutes with switch off time 10 minutes. There is gradual decrease in turbidity from 350 NTU to 21 NTU. For
the total time span of 1 hours 15 minutes remaining turbidity was 21 NTU.

Graph 3: Voltage Vs Turbidity (initial turbidity 400 NTU)
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Interpretation:

Water sample with initial turbidity 400 NTU were treated by applying voltage of 20, 40, 60, 80 and 100 for 5
minutes with switch off time 10 minutes. There is gradual decrease in turbidity from 400 NTU to 32 NTU. For
the total time span of 1 hours 15 minutes remaining turbidity was 32 NTU.
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Graph 4: Voltage Vs Turbidity (initial turbidity 300 NTU)
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Interpretation:

Water sample with initial turbidity 350 NTU were treated by applying voltage of 5, 10, 15, 20... upto 50 for 5
minutes with switch off time 10 minutes. There is gradual decrease in turbidity from 350 NTU to 4.3 NTU. For
the total time span of 2 hours 30 minutes remaining turbidity was 4.3 NTU.

Graph 4: Voltage Vs Turbidity (initial turbidity 450 NTU)
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Interpretation:

Water sample with initial turbidity 450 NTU were treated by applying voltage of 5, 10, 15, 20... upto 50 for 5
minutes with switch off time 10 minutes. There is gradual decrease in turbidity from 450 NTU to 9.7 NTU. For
the total time span of 2 hours 30 minutes remaining turbidity was 9.7 NTU.

Graph 4: Voltage Vs Turbidity (initial turbidity 300 NTU)
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Interpretation:
Water sample with initial turbidity 300 NTU were treated by applying voltage of 10, 20, 30, 40... upto 100 for
5 minutes with switch off time 10 minutes. There is gradual decrease in turbidity from 300 NTU to 5.3 NTU.
For the total time span of 2 hours 30 minutes remaining turbidity was 5.3 NTU.

Graph 4: Voltage Vs Turbidity (initial turbidity 300 NTU)
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Interpretation:

Water sample with initial turbidity 300 NTU were treated without applying voltage. There is gradual decrease
in turbidity from 300 NTU to 22 NTU for the time interval of 15, 30, 45.. upto 75 and total time span of 1 hours
15 minutes remaining turbidity was 22 NTU.

V. CONCLUSIONS

From all above observation it reveals that applying low voltage for longer period is more beneficial in
turbidity removal. Application of higher voltage also remove the turbidity but not effective as lower voltage for
longer time span. Higher voltage will increase the treatment cost so lower voltage for longer time span will be
effective and cost benefit will be advantage.

The operating cost of electrocoagulation mainly consists of the cost of power and cost of materials i.e.
consumption cost of aluminium electrodes. For cost calculation the average applied electric voltage on the cell
VAF (Voltmeter reading across the electrocoagulation cell) and current, I, measured from time to time minutes,
which was 1.73 KWh for 7200 l.per hour discharge. Assuming an energy price of Rs 1.50/Kwh, the
consumption of pure aluminium is 8mg/litre. and consumable aluminium electrode material cost is Rs 100/- per
kg, the operating cost can be calculated as Operating cost in rupees per hr = 1.5 x E x 1hr + Cost of Aluminium
consumption = 1.5 X 1.73 X 1+0.6 = 3.195 Therefore, the cost per 1000 litres of water = Rs 0.44 only.

The cost of chemical treatment of the same water as per chemical consumption of conventional plant

— alum 100 mg/litre and lime 50 mg/litre is as follows:
Requirement of alum for 1000 litres is 100 grams. And that of lime is 50 gmams. If the cost of alum is Rs 6/=
and lime is 10/= per kg is .6/= 10/= respectively, the total chemical cost for 100 mg/litre water = cost 100 grams
of alum + cost 50 grams of lime = Re. 0.06 + 0.5 = Re. 1.1 It will be seen that for small water treatment plants
the electrocoagulation should be cheaper.
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