Sewage Treatment Systems

Electrochemical Systems using Electro-Coagulation & Electro-Oxidation Methods
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Electrochemical Sewage Treatment Plant
Uses advanced electrochemical technology, viz.,

Electro-Coagulation Electro-Oxidation



CONVENTIONAL PROCESS

aomeidlis..

BIOLOGICAL | Aerobic
TREAMENT COD reduction

Foot print
Capital cost

Civil works

Consumes atmospheric air
Maximum 70%-80%

Very large

Very high

Very huge

Still, the quality of treated water may not be suitable for re-use.



ELECTRO-CHEMICAL SEWAGE TREATMENT PROCESS <!T 1
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O Electro-coagulation — a century old technology (Dietrich patented in 1906). o4 o
O Aids in coagulation of wide range of contaminants.
O Effective in the removal of contaminants from black and gray water. ¢ - 2N
O It can be used for the treatment of sewage containing food waste, oil J
wastes, dyes, suspended particles, organic and inorganic chemical \ W
M contaminants. - 4

Ay O Aff(?rdable technology for sewage treatment. | ‘\ o . é

a\

-

- -
N el 5
Electro-coagulation: Electro-oxida

Destabilizes suspended solids & Oxidizes both organic and inorganic
pollutants by coagulation and electrolytes, by direct oxidation on
L. Of contaminants the anodes or indirect oxidation

which could be separated by EriSiig by'pr9duCtS audn s
) hypochlorous acid (HOCI).
settling process.




ELECTRO-COAGULATION PROCESS RT pure

A process wherein flocculating metal ions are -electrolytically

added to polluted water at an anode, and gas micro bubbles are

released at a cathode. The flocculating metal ions adhere to

T T Treated Sewage pollutants in the water, increasing their size, and the gas micro

with floccules bubbles capture the flocculated pollutants and float them to the
surface, from where they can be easily removed.
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Contaminated
Homogeneous Sewage




ELECTRO-COAGULATION REACTOR ARRANGEMENT

Cathode

terminal

Treated Sewage

Anode
Cathode

...............

Sewage Feed
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ELECTROCHEMICAL OXIDATION <!T pur e

Oxidizing agents and catalysts are introduced into wastewater and effluent.

The process oxidizes dissolved organic and ammonia compounds, sulfides and
mercaptans, etc., to carbon dioxide, water, nitrogen and simple salts, which were
not removed by electrocoagulation '
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What can Electrochemical Oxidation do? @ -
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> Coagulates ) “JV
- dissolved / Oxidizes organics Disinfects sewage b Aids in facilitating
> suspended solids and reduce soluble Killing patho %ns Y re-use of treated
and aid in settling COD gp g water
into sludge
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TYPICAL PROCESS FLOW RT pure
ELECTROCHEMICAL SEWAGE TREATMENT

<!T pure’
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TYPICAL SEWAGE TREATMENT SYSTEM

(ELECTRO-CHEMICAL BASED)

1 ELECTRO-COAGULATION REACTOR - PIXECELL
2 ELECTRO-OXIDATION REACTOR - ELECTROGEN
3 CONTROL PANEL

1 AGTIVATED CARBON FILTER (ACF)

5 DUAL MEDIA FILTER (DMF)

6 TREATED WATER STORAGE TANK
7 VENT

8 EQUALIZATION TANK

9 PIXECELL SETTLING TANK

10 ELECTROGEN SETTLING TANK

RT PURE STP SKID MODEL

1 SALT ADDITION POR
12 PUMPS
}q 13 WATER FILTER
- 14 LEVEL SENSORS
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BENEFITS OF ELECTROCHEMICAL TREATMENT PROCESS <!T pur e
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Converts dissolved solids into suspended|
solids aiding in physical separation
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Removes broad spectrum of
pollutants
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Reduced treatment cost
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Reduced chemical usage
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Reduced sludge generation | .
Broad spectrum of treatment |



CONTAMINANT REMOVAL EFFICIENCY (ELECTRO-COAGULATION) <!T pur e

EFFECTIVELY REMOVES

Fats, Oils

v
\ & Grease

Odour | T,

Suspend
ed Solids

Heavy
Metals

Colour



ADVANTAGES OF ELECTROLYTIC SYSTEMS <!T pur e

Aeration Q Construction
Modular

Instant, Simple Procedures
Toxicity Tolerant
Always Consistent Compact ¥

Performance

pH Maintenance ® Portable Operator
v Friendliness J

Noise Depletion of Chemical Addn.
x Atmospheric O, x ®

Environmental
Very Minimal Friendliness J
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CONTAMINANT REMOVAL EFFICIENCY (ELECTRO-COAGULATION) <!T

ﬁ’e&tr\écoagulation process facilitates higher removal éff.m—i(a'ncya various contan
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COMPARISION BETWEEN ELECTRO-CHEMICAL & BIOLOGICAL <!T pur e

Chemical coagulation operating costs are > 10x higher than electro-
coagulation system.

Electrocoagulation system delivers superior contaminant removal performance across a far wider range of

contaminants.

Percentage of removal by

S OHSHEERE Electrochemical Coagulation Chemical Coagulation
TSS 95 to 99% 80 to 90%
BOD 85 to 98% 50 to 80%
Bacteria 98 to 99.99% 80 to 90%
Sludge formed (g/m?) 22 (40% less)* 37

# Suitable for land-filling. No pH correction required.

Source: Powell water (http://powellwater.com/electrocoagulation-vs-chemical-coagulation/ 14



COMPARISION CHART RT pure

LAND REQUIRED STARTUP & RETENTION TIME HYDRAULIC RETENTION TIME

Hydraulic treatment time is 48 times faster
than Biological treatment

800.00 -
35 - 720 min
T Conventional Biological 700.00 -
Treatment Plant — 30 Days
1200 M2 30 -
1200 - = 600.00 -
25 - £
1000 - g 500.00 -
-
w
20 - s
o
800 - E = 400.00 -
[}
15 9
i 3 _
600 - $ 300.00
Electrochemical S
Treatment Plant 10 - OPERATION £ S—
400 - —300 Mm? :|>:. ’
51 100.00 -
200 Electrolytic Biological Electrolytic _
<1 Day >12 Hours <1 Hour 15 min
0 - 0 - 0.00 —— -
Startup time Retention time Biological Electrolytic
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SPACE & COST ASPECT - COMPARISION TABLE
ELECTRO-CHEMICAL & BIOLOGICAL

Foot print Compact plant & small footprint Needs large foot print

Area required 300 M2 AREA FOR 1000 KLD 1200 M2 AREA FOR 1000 KLD
Civil work requirement Less civil work More civil work

Manpower Requires less manpower More manpower needed
Storage tank requirement Less number of storage tanks More number of storage tanks
Civil cost Low civil cost High civil cost

Equipment cost Marginally higher equipment cost Low equipment cost

Operating cost Low operating cost High operating cost

16



TREATMENT PROCESS - COMPARISION TABLE
ELECTRO-CHEMICAL & BIOLOGICAL

Terminal treatment
Oil and Grease
Heavy metals

Complex & recalcitrant
organics

Disinfection
Toxicity
Laundry waste

Nutrients

Sludge
Shelf life
External chemical

Consistency

Better terminal treatment
Removes oil and grease
Removes heavy metals

Removes recalcitrant & complex organics

Destroys and removes bacteria, cysts and
viruses

Toxicity tolerant
Treats laundry waste

Removes nutrients

More stable sludge
Better self life of treated water
No need of external chemical to disinfect

Consistent and reliable

Poor terminal treatment
Needs oil and grease traps
Heavy metals affects the bacteria

Less efficient in removing recalcitrant organics

Additional disinfection required to remove bacteria,
cysts & viruses

Can not tolerate toxicity
Needs separate laundry treatment

Nutrient removal needs extensive additional unit
operations

Less stable sludge
Lower self life of treated water.
Needs external chemical to disinfect

Low consistency; require constant monitoring



OPERABILITY & MAINTAINABILITY- COMPARISION TABLE RT
ELECTRO-CHEMICAL & BIOLOGICAL

Moving parts
Process

Chemical

MLSS

pH maintenance
Temperature
Start and Stop
Start up time
Toxicity tolerance

Bacteria requirement
Cleaning and
replacement

Operation and
maintenance

Less moving parts

Less unit process

Chemical free

No need to maintain MLSS
No need to maintain pH
Temperature independence
Start and stop at will
Accelerated start up
Toxicity tolerant

Process doesn’t involve bacteria

Periodic cleaning and replacement of
electrodes needed

Easy to operate and low maintenance

More moving parts

More unit process

Needs chemicals

Needs to maintain MLSS
Needs to maintain pH
Temperature dependent
Needs continuous running
Slow start up

Toxicity intolerant

Revival needed bacterial in case of inactivation and
is time consuming

Periodic cleaning and replacement of diffusers
needed

Not so easy to operate and maintain



ENVIRONMENTAL IMPACT - COMPARISION TABLE
ELECTRO-CHEMICAL & BIOLOGICAL

Green House Gas (GHGQG) Generates less GHG. Generates more GHG

generation

Atmospheric oxygen Does not deplete atmosphere oxygen. Depletes atmosphere oxygen (250
Kg/MLD) (4,000 Trees, 20 Acre
Land/MLD).

Oxygen in stream Does not deplete oxygen from stream. Depletes oxygen from stream

Stream eutrophication Does not cause stream eutrophication. Better Causes stream eutrophication

nutrient removal.

Conservation of resources Significant conservation of valuable resource. Less conservation of water resource.
Chemical usage/conservation Conserves chemicals Uses chemicals

Sludge treatment Single component sludge treatment. Multi-component sludge treatment
Odor Odor free atmosphere. Atmosphere is not odor free

Noise Noiseless operation. Makes lot of noise.



SEWAGE TREATMENT PLANT RT pure
COMMERCIAL SYSTEMS (MODULAR)

Designed to meet the waste water discharge standards. Utilizes electro-coagulation and electro-oxidation principle to treat sewage (black and grey water).

Features

Commercial sewage treatment
Compact and light weight
Semi-automatic process

Instant push-button start

No lead time for process initiation

Anti-corrosive material/treatment used
to increase plant life

Modular design; can be installed in
multiple modules for higher capacities,
expansion and up-gradation

20



PRODUCT MODELS RT pure
COMMERCIAL SYSTEMS (MODULAR)

Commercial Models

DESIGN
MODEL CAPACITY
(LITRES/HOUR)

PLANT CAPACITY
(KLD)

RT PURE C 15 625 15.0

RT PURE C 20 850 20.0

RT PURE C 25 1050 25.0
RT PURE C 50 2100 50.0
RT PURE C 75 3125 75.0
RT PURE C 100 4200 100.0
RT PURE C 125 5200 125.0
RT PURE C 150 6250 150.0
RT PURE C 200 8500 200.0

RT PURE C 300 12500 300.0

RT PURE C 400 16700 400.0
RT PURE C 500 21000 500.0

RT PURE C 1000 42000 1000.0
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DOMESTIC SEWAGE TREATMENT SYSTEMS RT pure®
SKID BASED / LAND BASED MODULAR SYSTEMS

Designed to meet the waste water discharge standards. Utilizes electro-coagulation and electro-oxidation principle to treat sewage (black and grey water).

Features

Domestic sewage treatment
Compact and light weight
Semi-automatic process

Instant push-button start

No lead time for process initiation

Anti-corrosive material/treatment used
to increase plant life

Modular design; can be installed in
multiple modules for higher capacities,
expansion and up-gradation

** Stainless Steel Cabinet with protected Control Panel. 22



PRODUCT MODELS <z1' pure’
DOMESTIC SEWAGE TREATMENT SYSTEMS

Domestic Models

DESIGN
CAPACITY
(LITRES/HO
UR)

PLANT
CAPACITY
(KLD)

RTPURED 1.2 50 1.2

RTPURED 2.4 2.4

RT PURED 4.8 4.8

RT PURED 7.2 7.2

RT PURE D 10

** Stainless Steel Cabinet with protected Control Panel. 23



®
I e REACTOR MODELS RT pure
ELECTRO-COAGULATION REACTORS
pixe for Sewage Treatment

Model Design Capacity Plant Capacity
(Litres/Hour) (KLD)
PIXE-S-1.2/50 50 1.2
PIXE-S-2.4/100 100 2.4
PIXE-S-4.8/200 200 4.8
PIXE-S-7.2/300 300 7.2
PIXE-S-10/425 425 10.0
PIXE-S-15/625 625 15.0
PIXE-S-20/850 850 20.0
PIXE-S-25/1K 1050 25.0
PIXE-S-100/4.2K 4200 100.0
PIXE-S-500/21K 21000 500.0
pixe for Effluent Treatment

Model Design Capacity Plant Capacity
(Litres/Hour) (KLD)
PIXE-E-10 500 10
PIXE-E-25 1250 25
PIXE-E-50 2500 50
PIXE-E-100 5000 100
PIXE-E-250 12500 250
PIXE-E-500 25000 500
PIXE-E-1000 50000 1000
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IXe REACTOR MODELS RT pure
p x ELECTRO-COAGULATION REACTORS
pixe for Sewage Treatment
Model Design Capacity Plant Capacity
(Litres/Hour) (KLD)
@ & ¢ ~ o
ez PIXE-S-1.2/50 50 1.2
| PIXE-S-2.4/100 100 24
A PIXE-S-4.8/200 200 4.8
ehb e v UL PIXE-S-7.2/300 300 7.2
o e PIXE-S-10/425 425 10.0
Q PIXE-S-15/625 625 15.0
PIXE-S-20/850 850 20.0
% % PIXE-S-25/1K 1050 25.0
A PIXE-S-100/4.2K 4200 100.0
PIXE-S-500/21K 21000 500.0
—
8 pixe for Effluent Treatment
) . .
>( Model Des!gn Capacity Plant Capacity
< (Litres/Hour) (KLD)
Q PIXE-E-10 500 10
PIXE-E-25 1250 25
PIXE-E-50 2500 50
PIXE-E-100 5000 100
PIXE-E-250 12500 250
PIXE-E-500 25000 500
PIXE-E-1000 50000 1000
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REACTOR MODELS 3
e I eCt r@ ELECTRO-OXIDATION REACTORS ! pure

electr® -S for Sewage Treatment

Model Design Capacity Plant Capacity
(Litres/Hour) (KLD)
O.EIECtr@gOZ.W
ELECTROGEN-S-50/1.2 50 1.2
ELECTROGEN-S-100/2.4 100 2.4
ELECTROGEN-S-200/4.8 200 4.8
ELECTROGEN-S-300/7.2 300 7.2
ELECTROGEN-S-425/10 425 10.0
ELECTROGEN-S-625/15 625 15.0
ELECTROGEN-S-850/20 850 20.0
ELECTROGEN-S-1K/25 1050 25.0
ELECTROGEN-S-4.2K/100 4200 100.0
ELECTROGEN-S-21K/500 21000 500.0

electr® -e for Effluent Treatment

Model Design Capacity  Plant Capacity
(Litres/Hour) (KLD)
ELECTROGEN-E-10 500 10
ELECTROGEN-E-25 1250 25
ELECTROGEN-E-50 2500 50
ELECTROGEN-E-100 5000 100
ELECTROGEN-E-250 12500 250
ELECTROGEN-E-500 25000 500
ELECTROGEN-E-1000 50000 1000

26



APPLICATIONS

Railway — sewage treatment

Airport — sewage treatment

Municipalities — chemical free sewage treatment

Restaurants — waste water treatment

Schools — sewage treatment for water reuse

Residential Colony — waste treatment for discharge / gardening

Refugee Camp — waste water treatment for water reuse

Grocery store & Shopping Centers — waste water treatment

Golf Courses — mobile sewage treatment



CONTACT US <21' pure’

RT SAFEBALLAST Pvt. Ltd. Pholnezill S rasn /et adar7g 108
1/64, 1st Main Road, Indira Nagar, (+91) 44-22781951 / (+91) 44-2278195

Vengaivasal. Chennai 73. INDIA
technical@rtballast.com

www.rtpure.com

NOBLE ECO SYSTEMS

PRIV AT E £ 71

DISTRIBUTOR

1/89, 1st Main Road, Indira Nagar, Vengaivasal,
Chennai-600 073, INDIA.

www.noblechlor.com sales@noblechlor.com
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http://maps.google.co.in/maps?f=q&source=s_q&hl=en&geocode=&q=Titanium+Tantalum+Products+Limited,+Chennai,+Tamil+Nadu&sll=21.125498,81.914063&sspn=54.384113,93.076172&ie=UTF8&hq=Titanium+Tantalum+Products+Limited,&hnear=Chennai,+Tamil+Nadu&z=11&iwloc=A
http://maps.google.co.in/maps?f=q&source=s_q&hl=en&geocode=&q=Titanium+Tantalum+Products+Limited,+Chennai,+Tamil+Nadu&sll=21.125498,81.914063&sspn=54.384113,93.076172&ie=UTF8&hq=Titanium+Tantalum+Products+Limited,&hnear=Chennai,+Tamil+Nadu&z=11&iwloc=A

Thank You
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