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Effect of Ozone on Bacteria

. Ahealthy bacillus bacterial cell (waiting to ruin your day).

2. Zooming in closer, an ozone molecule (blue) comes into contact with the cell wall. The cell wall is vital to the
bacteria because it ensures the organism can maintain its shape.

3. As ozone molecules make contact with the cell wall, a reaction called an oxidative burst occurs which literally
creates a tiny hole in the cell wall.

4. Anewly created hole in the cell wall has injured the bacterium.
5. The bacterium begins to loose its shape while ozone molecules continue creating holes in the cell wall.

6. After thousands of ozone collisions over only a few seconds, the bacterial wall can no longer maintain its shape
and the cell dies.

As a comparison based on 99.99% of bacterial concentration being killed and time taken, ozone is:

« 25 times that of HOCI (Hypochlorous Acid)
« 2,500 times that of OCI (Hypochlorite)
« 5,000 times that of NH2CI (Chloramine)

Furthermore, ozone is at least ten times stronger than chlorine as a disinfectant. Chlorine reacts with meat forming
highly toxic and carcinogenic compounds called THMs or tri-halomethanes - rendering meats lesser quality products.
THMs were also implicated as carcinogens related to kidney, bladder, and colon cancers. Chlorine also results in the
production of chloroform, carbon tetrachloride, and chloromethane besides THMs. On the other hand, ozone does not
leave any trace of residual product after its oxidative reaction.




image8.png
k—wﬂnumw T

Destroyed by 0.2 /1 within 30 seconds
Anthracis (causes anthrax in sheep, cattle and pigs. Also a human
m, Iozone susceptible

corous destruction after 5-min at 0.12 mg/ in water
. corous (sporos) destruction after 5-min at 2.3 mg/l in water
sublilis reduction at 0.10-PPM for 33 minutes
99% destruction at 0.41 mgh for 10-5600nds In water
.8 mgl for 2 minutes
.999% destruction at 0.6 mgA for 2 minutes (in water)
susceptible
99% destruction at 1.1 mgl for 6 minutes
roduction at 0.10-PPM for 12.1 minutes
Bacieria ‘suscoplible
Boluinum Sporos. s 0xin paralyses he Contral Nerve SYSIOM, BNG |y 140 & mol hrashold value

poison multplying in food and moals.
Virus A9 dosiruction ai 0,036 mgh for 10-56conds in waier

Virus BS .99% destruction at 0.4 mg/l for 2.5-minutes in sludge effluent
Pathogen by 1.6 102 mgh

Postroyed by 1.5 102 mg!

" coniact ima of 1 minute at 1 mgl of ozone, 99.999% Kiled
dostruction at 4.1 mg/l for 20 minutes In raw wastowater
by 0.2 g/l Within 30 56CONdS In air
.99% destruction at 0.25 mg/ for 1.6 minutes
9% dostruction at 2.2 mg/ for 19 minutes
10 2010 lavel In loss than 30 seconds with 0.1 10 0.8 mg/l.

Dot e’
1 200 lovol In lo8s than 30 86conds with 0.1 10 0.8 mg/.
T mg for 10 minutos
00 % dostruction at 1.1 mgh for 20 minutos
10 2010 lovel In 1088 than 30 86conds with 0.1 10 0.8 mgA.
5% reduction t 0.25 mg/l for 2-86conds In a phosphate buffor
10 20ro lovel In 106 than 30 800onds wit 0.1 10 0.6 mgh.

with a CT vaiue of 0.17 In water
 document)
Gestruction at 0.25 mg/l for 1.6 minutes In water
susceptible

8 mgl for 2 minutes

99% KA With 0.3 10 0.4 mg/l In 3-4 minutes

5% destruction at 0.25 mg/l for 1.6 minutes in water
Mery susceptible

P
10 zero level in less than 30 seconds with 0.1 10 0.8 mg/l

susceptible
.99% destruction at 0.25 mg/ minutes In water

suscepuble

reduction at 0.1-ppm for 1.7 min
by 1510 2.0 gl
10 zero level in less than 30 seconds with 0.1 to 0.8 mg/!
by 0.2 mg/A within 30 seconds

.99 % destruction at 1.1 mgA for 20 minutes
10 zero level in less than 30 seconds with 0.1 to 0.8 mg/l
Mery susceptible





image9.tiff
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FEO.G. & Odor Control

Front View

Dimensions: 40”W x 63"H x 30D





image10.jpg
DO2E Advanced F.0.G. & Odor Control

April5, 2023 Patent

40"W x 63"H x 30"D




image11.jpg
Dimensions:
40"W x 63"H x 30"D




image1.emf
DESTROY PATHOGENS AND MICROPOLLUTANTS

WITH ULTRA VIOLET OZONE & DO2E WASTEWATER
TECHNOLOGY

Prepared by: Dr. J.H. Wakefield

ULTRAVIOLET OZONE O 3




DO2E 


Prepared by: Dr. J.H. Wakefield








DO2E Waste Water Treatment LLC is a United States based company
with a global sales force. DO2E has over 30 years of experience
designing, developing, and patent some of the most innovative and
technologically advanced products for the wastewater industry. The
DO2E Aeration Technology is the perfect fit where environmental
remediation of any aquatic environment is required. Water Online
and TPO Magazine have featured numerous articles over the years
touting the advanced technological break throughs in the
wastewater industry by DO2E.

DR. JH Wakefield, Analytic Chemist, Physicist & Engineer with over
40 years of experience, talks about and has written numerous
articles and white paper reports about how DO2E Technology
combined with Ultra Violet Ozone (UV) is an essential tool for
combating micro-pollutants and aids in the disinfection and
predigestion process with in the wastewater stream. With more
than 3,500 successful installations world wide, DO2E UV Ozone units
range from 3 g/hour to over 300 g/hour with a small footprint and
little to no maintenance required. Stand-alone modular units or
customized systems are available upon request.

HOW UV OZONE WORKS

Ozone is a naturally occurring gas found in the air that we breathe
everyday. It is the crisp clean air encountered after a thunderstorm.
UV Ozone contains 3 oxygen molecules vs. pure oxygen which
posses only 2 oxygen molecules. With a relatively short life, excess
ozone reverts from O° to 0%, a harmless compound commonly known
as pure oxygen that we breathe. Aqueous ozone is water or effluent,
which has been, saturated with UV ozone, tipically for the removal of
micro-pollutants, and harmful bacteria with in the waste stream. UV
Ozone has many uses such as, Advanced F.O0.G. Control, Odor
Control, and Corrosion Control only to name a few. The DO2E UV
ozone systems easily generate the proper amount of ozone on-site
with little to no maintenance. UV ozone is a very powerful oxidant,







which reacts almost instantaneously with micro pollutants or other
materials that can be remediated through the oxidation process.

APPLICATIONS FOR UV OZONE

The DO2E UV Ozone system also produces hydroxyl radicals, which
are highly reactive with various oxidative contaminants. These
radicals are the strongest and fastest acting oxidants that can be
introduced into the water or wastewater column.

This AOP or (Advanced Oxidation Process) produces highly reactive
hydroxyl radicals (OH") that are used to remediate contaminants
with high chemical oxygen demand (COD) or high biological oxygen
demand (BOD). These hydroxyl radicals greatly improve the overall
quality of the water or wastewater stream.

By using UV ozone, utilities can limit or avoid the use of chlorine
with in their systems. Chlorine is particularly noted for producing
dangerous and often fatal by product gases. UV Ozone is an
excellent means of treating groundwater that has been polluted by
metals, like iron and manganese, and inorganics, such as hydrogen
sulfide (H.S), that are easily oxidized by Os.

UV OZONE; AN EXCELLENT SOLUTION FOR MICROPOLLUTANT
REMOVAL IN WASTEWATER?

Ozone is among the most powerful known oxidizing agents and has
one of the highest redox potentials. The formation of byproducts is
extremely low and most times absent. Stand-alone ozone units
effectively treat non-biodegradable products, including
micropollutants which are substantially untreated through the
conventional activated sludge process.

Oxidations by means of UV ozone combined with Hydroxyl Radicals
have been widely proven and accepted as a preferred means for
treating and disinfecting water and wastewater as well as aiding in
the remediation in various environmental applications. Itis







considered to be the most cost effective and one of the safest means
for treating water and wastewater today.

APPLICATIONS WHERE UV OZONE COMBINED WITH DO2E
ADVANCED AERATION TECHNOLOGY HAVE BEEN SUCESSFULLY
APPLIED:

1) Municipal Collection Systems

2) Grease Traps

3) Septic Tanks (Commercial & Residential)
4) BP’s Deep Water Horizons Oil Spill in the Gulf of Mexico
5) Wastewater Lagoons

6) Vegetable Processors

7) Meat Processors

8) Seafood Processors

9) Fish Farms

10) Swine Farms

11) Dairy Farms

12) Rendering Plants

13) Unox Reactors

14) Pulp Mills

15) Process Water

16) Sludge Pits

17) Commercial laundry

18) Rivers
19) Creeks
20) Lakes

21) Bays & Bayou'’s

22) Algae Removal

23) Drinking Water Reservoirs
24) Tailing Ponds

25) Marinas

26) Pharmaceutical waste removal
27) Mosquito Control

28) Hydrocarbon Removal

29) Fecal Coliform Removal
30) Metal Plating Processing
31) Recreational Facilities







32) Mining Operations (gold, Silver, copper, platinum,
uranium)

33) Fertilizer Plants

34) Chicken Processors

35) Chemical Plants

36) Steel Mill

37) Bio Diesel Plants

38) Septic Waste Haulers

39) Meat Packing Plants

40) Golf Courses

41) Man Camps (Oil Exploration)

42) Military Camps

43) Pet Food Producers

44) Veterinarians

45) Hospitals

46) Casinos

47) Treated Wood Producers

48) Animal Research Facilities

49) Zo0’s

50) High Rise Apartment Complex’s

51) Nursing Homes

52) Drug Treatment Centers

53) Paper Recyclers

54) Metal Scrap Yards

55) Land Fills

56) Leachate Ponds

57) Asphalt Plants

58) Concrete Forming Plants

59) Storm Water Run Off Ponds

60) Fiberglass Manufacturers

61) Boat Builders

62) Powder Coating Plants

63) Fertilizer Plants

64) Plant Nursery’s

65) Cleaning Chemical Plants
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1. A healthy bacillus bacterial cell (waiting to ruin your day).

2. Zooming in closer, an ozone molecule (blue) comes into contact with the cell wall. The cell wall is vital to the
bacteria because it ensures the organism can maintain its shape.

3. As ozone molecules make contact with the cell wall, a reaction called an oxidative burst occurs which literally
creates a tiny hole in the cell wall.

4. A newly created hole in the cell wall has injured the bacterium.
. The bacterium begins to loose its shape while ozone molecules continue creating holes in the cell wall.

. After thousands of ozone collisions over only a few seconds, the bacterial wall can no longer maintain its shape
and the cell dies.

As a comparison based on 99.99% of bacterial concentration being killed and time taken, ozone is:

o

» 25 times that of HOCI (Hypochlorous Acid)
+ 2,500 times that of OCI (Hypochlorite)
+ 5,000 times that of NH2Cl (Chloramine)

Furthermore, ozone is at least ten times stronger than chlorine as a disinfectant. Chlorine reacts with meat forming
highly toxic and carcinogenic compounds called THMs or tri-halomethanes - rendering meats lesser quality products.
THMs were also implicated as carcinogens related to kidney, bladder, and colon cancers. Chlorine also results in the
production of chloroform, carbon tetrachloride, and chloromethane besides THMs. On the other hand, ozone does not
leave any trace of residual product after its oxidative reaction.














Complete DO2L
Ozone Sysytem

Starter

&
Ozone
Controls

Complete

e Ozone Unit
Connect

Incoming
Power Here

Ozone
Blower Discharge Bulbs

N









DESTROY PATHOGENS AND MICROPOLLUTANTS 

WITH ULTRA VIOLET OZONE & DO2E WASTEWATER

TECHNOLOGY

1

Prepared by: Dr. J.H. Wakefield


image2.png
Destruction
of
F.O.G. Particles
with
DO2E Technology

F.O0.G.
Particle

"J

Grease particles are drawn into the patent DO2E Little John Digester via Venturi using Low pressure High
volume air flow. The ingested particles are impacted against the stationary ridges located at the top of the
digester. With the impaction, THREE things occur;

1) Particles are reduced to microscopic particulates,

2) Cracks are made in the newly formed microparticulates.

3) The outer layer of the newly formed particle is compromised making bacterial consumption easier & faster.
Every time the ruptured microparticulates reenter the process chambers of the patent Little John Digester,
bacteria and oxygen are forced through the cracks of the micro-particulate via a

unique combination of air pressu re and water pressure released within the confined area of the

process chambers. This unique patent process forces the bacteria into the softer, more vulnerable

portion of the grease molecules. At this point in the process, we have converted larger grease particles into
smaller, more accessible micro particulates in which the bacteria can easily and quickly consume.

This newly formed bacterial food source will be consumed at an accelerated rate preventing the F.0.G.
deposits from reforming.




image3.png
DO2E Waste Water Treatment LLC is a United States based company
with a global sales force. DO2E has over 30 years of experience
designing, developing, and patent some of the most innovative and
technologically advanced products for the wastewater industry. The
DO2E Aeration Technology is the perfect fit where environmental
remediation of any aquatic environment is required. Water Online
and TPO Magazine have featured numerous articles over the years
touting the advanced technological break throughs in the
wastewater industry by DO2E.

DR. JH Wakefield, Analytic Chemist, Physicist & Engineer with over
40 years of experience, talks about and has written numerous
articles and white paper reports about how DO2E Technology
combined with Ultra Violet - (-) is an essential tool -
combating micro-pollutants and aids in the disinfection and
predigestion process with in the wastewater stream. With more
than 3,500 successful installations world wide, DO2E - - units
range from 3 g/hour to over 300 g/hour with a small footprint and
little to no maintenance required. Stand-alone modular units or
customized systems are available upon request.

HOW UV OZONE WORKS

Ozone is a naturally occurring gas found in the air that we breathe
everyday. It is the crisp clean air encountered after a thunderstorm.
UV Ozone contains 3 oxygen molecules vs. pure oxygen which
posses only 2 oxygen molecules. With a relatively short life, excess
- reverts from O° to 0%, a harmless compound commonly known
as pure oxygen that we breathe. Aqueous ozone is water or effluent,
which has been, saturated with - -, tipically - the removal of
micro-pollutants, and harmful bacteria with in the waste stream. UV
- has many uses such as, Advanced F.0.G. Control, Odor
Control, and Corrosion Control only to name a few. The DO2E UV
- systems easily generate the proper amount of - on-site
with little to no maintenance. - - is a very powerful oxidant,
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which reacts almost instantaneously with micro pollutants or other
materials that can be remediated through the oxidation process.

APPLICATIONS FOR UV OZONE

The DO2E UV Ozone system also produces hydroxyl radicals, which
are highly reactive with various oxidative contaminants. These
radicals are the strongest and fastest acting oxidants that can be
introduced into the water or wastewater column.

This AOP or (Advanced Oxidation Process) produces highly reactive
hydroxyl radicals (OH") that are used to remediate contaminants
with high chemical oxygen demand (COD) or high biological oxygen
demand (BOD). These hydroxyl radicals greatly improve the overall
quality of the water or wastewater stream.

By using UV ozone, utilities can limit or avoid the use of chlorine
with in their systems. Chlorine is particularly noted for producing
dangerous and often fatal by product gases. UV Ozone is an
excellent means of treating groundwater that has been polluted by
metals, like iron and manganese, and inorganics, such as hydrogen
sulfide (H:S), that are easily oxidized by Os.

UV OZONE; AN EXCELLENT SOLUTION FOR MICROPOLLUTANT
REMOVAL IN WASTEWATER?

Ozone is among the most powerful known oxidizing agents and has
one of the highest redox potentials. The formation of byproducts is
extremely low and most times absent. Stand-alone ozone units
effectively treat non-biodegradable products, including
micropollutants which are substantially untreated through the
conventional activated sludge process.

Oxidations by means of UV ozone combined with Hydroxyl Radicals
have been widely proven and accepted as a preferred means for
treating and disinfecting water and wastewater as well as aiding in
the remediation in various environmental applications. Itis
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considered to be the most cost effective and one of the safest means
for treating water and wastewater today.

APPLICATIONS WHERE UV OZONE COMBINED WITH DO2E
ADVANCED AERATION TECHNOLOGY HAVE BEEN SUCESSFULLY
APPLIED:

1) Municipal Collection Systems

2) Grease Traps

3) Septic Tanks (Commercial & Residential)
4) BP’'s Deep Water Horizons Oil Spill in the Gulf of Mexico
5) Wastewater Lagoons

6) Vegetable Processors

7) Meat Processors

8) Seafood Processors

9) Fish Farms

10) Swine Farms

11) Dairy Farms

12) Rendering Plants

13) Unox Reactors

14) Pulp Mills

15) Process Water

16) Sludge Pits

17) Commercial laundry

18) Rivers
19) Creeks
20) Lakes

21) Bays & Bayou's

22) Algae Removal

23) Drinking Water Reservoirs
24) Tailing Ponds

25) Marinas

26) Pharmaceutical waste removal
27) Mosquito Control

28) Hydrocarbon Removal

29) Fecal Coliform Removal
30) Metal Plating Processing
31) Recreational Facilities
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32) Mining Operations (gold, Silver, copper, platinum,
uranium)

33) Fertilizer Plants

34) Chicken Processors

35) Chemical Plants

36) Steel Mill

37) Bio Diesel Plants

38) Septic Waste Haulers

39) Meat Packing Plants

40) Golf Courses

41) Man Camps (Oil Exploration)

42) Military Camps

43) Pet Food Producers

44) Veterinarians

45) Hospitals

46) Casinos

47) Treated Wood Producers

48) Animal Research Facilities

49) Zoo’s

50) High Rise Apartment Complex’s

51) Nursing Homes

52) Drug Treatment Centers

53) Paper Recyclers

54) Metal Scrap Yards

55) Land Fills

56) Leachate Ponds

57) Asphalt Plants

58) Concrete Forming Plants

59) Storm Water Run Off Ponds

60) Fiberglass Manufacturers

61) Boat Builders

62) Powder Coating Plants

63) Fertilizer Plants

64) Plant Nursery’s

65) Cleaning Chemical Plants




