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ABSTRACT

Water is a pure substance that carries a huge load during its natural cycle on the earth, in the bio systems, in washing and cleaning, as well as in
agricultural and industrial processes. Water gets rid of the load by evaporation caused by solar heat, and leaves it in the ponds, lakes and seas. In
spite of modern waste water treatment these dumps of the water cycle become worse, and energy and chemicals consumption of the treatment has
increased steadily. The waters and eco systems suffer increasing amount of drug and pharmaceutical residues, nutrients, various poisons, many other
chemicals and micro plastics. Further, the natural water cycle functions as a major climate cooling element together with the photosynthesis. A lot
of evaporation cool has lost by extension of civilization, open area building and construction, and underground sewerage systems.

A new integrated water clarification method and device named OxTube for various water matrices and recycling is presented here. The clarification
is hermetic and consists of four seamless phases; (1) separation of dissolved ingredients, (2) molecular activation, (3) clarification reactions, and (4)
replacement dissolving. It separates dissolved gases like radon, carbon dioxide, hydrogen sulfide and hydrocarbon, and dissolved solids like iron,
manganese, calcium, fluorine and phosphorus. The molecules are activated and clarification reactions happen immediately by suction or feed of
clean air, oxygen or ozone. The clarified water is aerated or oxygenated right after the clarification. All this happens within a second or few seconds
depending on water volumes to be clarified. The integrated clarification is based on the fact that water itself is pure, it just picks up and transfers’ easily
heavy load. The treated water can be recycled and discharged in to nature with full nature respect. The treated water can be led to the natural water
cycle by spraying it on ground and plants for solar vaporization which means climate cooling, and load of the oceans can be reduced significantly.

Health and wellness impacts of clean air can be dissolved in to the water such a way that exchange of slag and air gas between bio systems and the

water initiates immediately in wet contact. Comparable iron gets rusted right away in this treated water but it could take years in dry air.
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Introduction

Present water treatments need a new perspective and environmental
respect. In the present water cycle the seas and oceans are rubbish
dumps. Rain and waste waters with their load are led or pumped
thousands of kilometers as fast as possible in to the huge rubbish
dumps through the huge underground sewer network. Climate
cooling by water evaporation is reduced significantly. Water and
ingredients recycling is little. Present technologies and increasing
power consumption in waste water treatment create unsatisfied
results. Further, the sewer network causes serious floods. Many
serious problems, disasters, awful smell and serious microbe
growth can be avoided by the water clarification and wide area
water buffers with solar evaporation. Water and natural water cycle
are necessary for the bio systems as well as the climate balance.

Water is a pure substance that carries a huge load during its natural
cycle on the earth, in the bio systems, in washing and cleaning,
as well as in agricultural an industrial process. Water gets rid of

the load by evaporation caused by solar heat, and leaves it in the
ponds, lakes and seas. In spite of modern waste water treatment
these dumps of the water cycle become worse, and energy and
chemicals consumption of the treatment has increased steadily.
The waters and eco systems suffer increasing amount of drug and
pharmaceutical residues, nutrients, various poisons, many other
chemicals and micro plastics. Further, the natural water cycle
functions as a major climate cooling element together with the
photosynthesis. A lot of evaporation cool has lost by extension of
civilization, open area building and construction, and underground
sewerage systems.

OxTube Integrated water clarification process, design criteria,
related devices, some practical case studies and combined
treatment processes are presented here. The clarification consists
of four seamless treatment phases and as the fifth step a firm gas
bubble generation in the flow as follows:

Separation of dissolved ingredients

Activation of molecules

Clarification reactions

Replacement dissolving

Bubble generation in water flow
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There have been and are still the following guiding principles on

the development and related research:

*  Water itself is a pure substance that picks up easily heavy
load and it can be purified by releasing the load.

*  Water is present everywhere, and it performs the largest
transportation and cooling system in the world.

*  Water is spoiled within seconds by human but its clarification
takes months and lot of power, why?

e The clarification is to be well controlled and hermetic.

*  The water purification is to be combined with other water
processes like together with a hydro power, fountain and
ships.

*  The treated waste water is to be discharged in to the natural
water cycle in the way of climate cooling and nature wellness

e Water recycling is to be maximized in use with the lowest
energy consumption and heat generation.

*  The treated waste water is to be reused for climate cooling
like solar evaporation.

*  The solution is to be economically competitive and its life
cycle concerned.

*  Natural energy, e.g. potential and direct solar energy is to
be utilized.

Figure 1 summarizes the development principles. The Integrated
Clarification fulfils these development and design principles in
several areas but it needs further development and research in
many challenging applications. Separation of dissolved ingredients
functions well but to remove these is challenging in certain
substances like chlorine and salt.

Industrial Process and
Waste Water

Communal and Hospital
Waste Water

Disinfection and Disinfectionand Oxygenation

Oxygenation by Os Clar\:r:: datlon by Oz

BOD Elimination, pH Control Use BOD Elimination, pH Control
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Figure 1: Water Recycling Integrated in to the Natural Water
Cycle. There are Several Recycling and Evaporation Systems.
Water Picks up Heavy Load that is to be Released Where Caused
and There are Only Two Acceptable Options — Recycling or
Evaporation to the Water Cycle [1-3].

OxTube Integrated Water Clarification

The new hermetic water treatment process called OxTube and
some of its applications are presented briefly here. Focus is set
on water purification, waste water clarification, recycling and
impact transfer via water in wet contact. However, the integrated

clarification is suitable for treatment of all the kinds of water
matrices. OxTube Machine presented in Chapter 3 is the basic
water treatment device and module that can be modified easily
for various tasks, water matrices and installations, and it fulfils
the guiding development principles set in Chapter 1 which is the
most important. Further, experiences on high impact transfer
of the treated water on to biologic tissues in wet contact are
presented briefly.

In order to clarify water all, the way the following main criteria

are identified:

* Dissolved ingredients should be separated and molecules
activated first in the clarification process.

*  Other molecules present should be activated too or filtered
out before the integrated clarification depending on the case.

*  Waste waters content of various solids and chemicals
distributed unevenly that should be considered in early phase
in the integrated clarification process.

*  Clarification gases should be fed and mixed evenly in order
to ensure high collision probability of molecules.

*  The clarification should be well controlled and all kinds
of disturbances and losses should be eliminated in the
clarification process.

»  It’s desirable to refresh the water after clarification reactions
by oxygenation or acration with clean air.

*  Removal of gases and particles should be considered after
the clarification.

* A dirt-free system and good maintainability should be
considered.

The following solutions of several alternatives were developed

after analysis and test runs:

*  The new nozzle innovation with curved water channels
was identified the best solution in order to fulfil separation,
molecular activation, gas suction and mixing in one.

*  The curved channels generate pressure difference in the water
flow divided in to two, and a vacuum pocket is created in
middle of the nozzle zone.

*  The pressure difference and vacuum pocket separate and
activate ingredients dissolved in the intake water.

*  The nozzle structure of two or more curved channels has to
be accurately symmetrical.

*  Figure 2 shows visibly efficiency of the separation and
activation as well as clarification with Swiss Alpen household
water

The channels are designed such a way there is no discontinuities
that might cause disturbances in the clarification and dirt sticking
in the nozzle. The losses are minimized.

The vacuum pocket sucks gases and possible chemicals, and
mixes them effectively and evenly in the water flow. Figure 3 and
4 illustrate the effective suction and even mixing. The mixture of
water and air is evenly foggy as it can be seen in Figures 2 and 3.
Spray of the mixture of water and air is firm and coherent as it can
be seen in Figure 4. Air suction is great, it can be over ten times
higher in volume than the water flow, and the gravity decreases
respectively. No additional energy is needed.
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Figure 2: Efficiency of Oxtube Integrated Clarification with
Air; Left Swiss Alpen Tap Water When Only the Soluble
Ingredients Separation and Molecular Activation Performed,
Right the Integrated Clarification at the Same Condition. The
Separation, Activation, Clarification and Replacement Dissolving
are Performed Seamlessly Within a Second in OxTube [1,2,4].

Throttles Air Suction
| Vacuum Pocket /;‘
| /

Pressure Pulsator Impulse Voxer
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Figure 3: OxTube Integrated Water Clarification Illustrated
Visually with Air Suction. The Integrated Clarification is
Performed within Less than a Second [1,2,4].
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Figure 4: Performance Of Oxtube Integrated Clarification in Gas
Suction and Mixing as Well in Clarification and Replacement
Dissolving is Great and Efficient. No Additional Energy is
Needed in The Integrated Clarification. Height of the Mixture is
Nine Times Higher than the Plain Water has in The Exact Same
Condition of Water Intake [1]. Energy Consumption of Fountains
is Reduced to One Third.

OxTube Machine

OxTube Machine is the key module in the integrated clarification
with low power consumption. The treatment doesn’t need any
additional energy, but side processes like ozone and chemicals
generation and feed might need power. Some solutions installed
in pressurized piping might need compressed air. However, this
is possible to avoid by the system design.

OxTube Machine performs seamlessly all the clarification phases
described in Chapter 1 and illustrated in Figure 3.

Bubble generation and mixing with the water is visualized in
Figure 4. Height of the outtake spray increases nine times when
the air channel is open. Gravity of the mixture turns respectively
light in the nozzle. The spray of the mixture stays coherent all
the way up which is an essential feature of OxTube Machine. The
light gravity mixture of air and water can be sprayed in large area
for evaporation cooling.

Figure 5 shows the oxygenation efficiency of OxTube Machine at
early-stage development [5]. Since 2016 separation of dissolved
ingredients has improved and gas suction increased by factor of
5. Losses are measured today in terms of mass flow due to huge
gravity drop and change from incompressible to compressible
liquid in the nozzle zone. The mass flow losses are measured to
be less than 2 percent.

OxTube Machine is presented in Figure 6. It consists of DuOx
Nozzle, suspension chamber, air suction nipple, outer tube and
fitting flanges. In the small sizes the flanges are replaced by
standard thread fittings. All the fittings are metal-to-metal tight
fits, there are no individual seals at all. Welding is minimized, only
the flanges have to be welded to the outer tube. The structure is
very compact and easy to keep clean.

OxTube Machine is easy to modify and optimize for various
water matrices and treatments in one. Figure 7 shows the Machine
modified to realize heavy gas removal and water clarification in
one. There is a booster nipple for pressured air feed that removes
separated heavy gases like radon and carbon oxide.

Two OxTube Machines in serial would combine so that the
first one performs separation and activation, and the second
one clarification, dissolving and bubble generation, Figure
8. Clarification performance is improved particularly in very
challenging cases. Further, a booster can be applied in the
second machine when heavy gases are involved in the integrated
clarification.

There are many other possibilities to figure various combinations
of the same modules in order to create the best and fastest solution
to meet environmental and economical requirements. Clarification,
disinfection and oxygenation of a water matrix can be combined
in one OxTube Machine by ozone or mixture of ozone and air
feed. The growing environmental problems, microbe variation
and growth, and drug residues, are eliminated at the same time
with water clarification.

OxTube Machine separates dissolved ingredients but to remove
them from the mixture needs further attention. As said OxTube
Machine generates huge number of overdosed bubbles by gas
suction and clarification reactions which can be used for flotation
(Figure 12 and 13). Collision probability of particles and bubbles
is high and attachment is identified to be good, so the flotation
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is a natural way of particle removal, it’s a build-in feature of OxTube Machine. Particle attachment happens in OxTube Machine
and Fitting Modules before the flotation cell, and efficiency is improved all over. All the filtering methods can be applied in particle
removal after the separation and clarification.
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Figure 5: Oxygenation Efficiency of OxTube Machine in Early-Stage Development [5]
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Figure 6: OxTube Machine with Gas and Chemicals Suction is Compact Including Standard Fittings. It can be Installed in Various
Water Treatment Systems. Pressure Norm is up to PN40 [1,2].

Figure 9 shows the efficiency of the integrated clarification according to a hundred real test runs completed with an industrial waste
water. Turbidity of the clarified waste water turned to 0.0 NTU within retention of 30 minute. Only OxTube Machine, a pump and
an open outtake vessel were used, no filters. The treated water was identified recyclable for industrial purposes. In order to recycle
it for household purposes an ozone disinfection and sand filtering, and related verifications are needed.
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Water <:| e 1 | 1 S i Water
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Figure 7: OxTube Machine with Suction and Booster Nipple. The Module is the Same as in Figure 6 added by Booster Nipple [1].
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Figure 8: Combination of two OxTube Machine, The First One in Line is Responsible for Dissolved Ingredients Separation and
Molecular Activation, and the Second One Bubble Generation, Clarification and Replacement Dissolving [1,2].

Industrial Park 2022

Waste water sump OxTube treated waste water
1 Turbidity 0.0 NTU

Figure 9: OxTube Test Runs of an Industrial Waste Water Resulted Turbidity of 0.0 NTU. The Clarified Water is Recyclable in
Industrial Process Use [1-3].

Water Treatment Unit

There are many ways and combinations to apply the integrated water clarification technology and removal of separated water load.
The basic Water Treatment Unit called WTU is presented in Figure 10. It consists of OxTube Machine, gas removal by GasRemox
and Fitting Module. It is developed for industrial process waters, intake water from lakes and groundwater wells, and pre-treated
communal waste waters. All kinds of OxTube Machines and modular combinations can be applied in WTU. Only the most challenging
water clarification cases are presented here.

Disinfection of various water matrices including communal and hospital waste water can be disinfected by feeding ozone instead
of air. Table 1 presents results in the case of disinfection of a hospital waste water. Microbe reduction of 100 percent was achieved
together with clarification and oxygenation of over 20 mgO,/1. Ozone residues were measured negligible.

Heavy gas removal facility is presented in Figure 11. It is applied in radon gas removal in intake of ground water. Performance of
the Rn removal can be seen in Table 2. In this case two WTU facilities with a compressor were installed in the present ground water
intake after the pump. The intake water is clarified and aerated at the same time with Rn removal.

OxTube efficiency in removal of residues of pharmaceutics and some chemicals from a city waste water is presented in Table 3
including comparison to two present systems. Pharmaceutical and drug residues are a fast-growing disaster in natural waters and
ground. About 90 percent of these residues were split, clarified and removed only by one run through OxTube Machine to an open
vessel without any filters. Two runs result 99 percent reduction. The city waste water was clarified and oxygenated at the same time
with removal of the drug residues. The present waste water purification systems separate only 1/4 of OxTube performance. There
are many chemicals used decades and led in to the nature and food chains like DDT, aldrin, chlordane, chloroform, bromoform and
hexachlorobenzene. The present treatment systems are not able to eliminate these hazardous chemical residues.
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Figure 10: Water Treatment Unit for the Most of Water Integrated Clarification Cases. It Consists of Oxtube Machine, Gas Removal
Gasremox and Fitting Module. Microbe Reduction Of 60 Percent Was Achieved with Air Suction And 100 Percent with Ozone Feed [1].
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Figure 11: Water Treatment Unit of Heavy Gas like Rn and CO, Removal. Compressed Air is used in Separation, Heavy Gas Blow-

Up and Water Clarification [1,2].
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Table 1: Disinfection Efficiency of the Integrated Water Clarification of OxTube: 100 % Reduction of E. coli and MS2 achieved with
O, feed of 2 I/min within 0.7 second, Oxygen Concentration Raised over MR 20 mgO,/1, no Significant Ozone Residues / Savonia
University of Applied Sciences in Kuopio [6]

Disinfection of Hospital Waste Water /| THL Summary April 3, 2018

OzRes
Sample Ecoli PMY/ml| Log-red | Reduction % | MS2PFU/ml | Log-red | Reduction% | T °C [ECuS/em| pH [TurbityNTU ;13 y 0, mg/l
Test Water 2 1 128 28 1,73 0,68 0,03 10,26
Inoculum 2500 000 870 000
0mgQy/l 1700 000 32,00 340000 60,92 124 285 1,88 0,46 0,02 11,65

18mg0s/l | <0001(MR) | >9,23 | 9999999994 | <2(MR) | 527 | 99,9995 | 132 | 285 | 78| 031 0,10 >20
127mg0y/l | <0001(MR) | >9,3 | 9999099 | <2(MR) | >527 | 9995 | 126 | 294 | 78| 0% 014 >20
1L1mg0s/l | <0001(MR) | >9,23 | 9999999934 | <2(MR) | 527 | 99,9995 | 129 | 8 | 73| o4 0,10 >20
0%5me0s/l | <0001(MR) | 59,23 | 9999999994 | <2(MR) | 527 | 99,9995 | 143 | 2 | 78| 037 0,10 >20
079mg0y/l | <0001(MR) | 9,23 | 999999999 | <2(MR) | >527 | 9995 | 140 | 29 |78 | om 0,08 >20

"

0,61 mg0s/! <0,001 (MR.) | »9,23 | 99,999999% <2(MR.) 5,27 >99,9995 14,0 287 1,74 0,40 0,07 >0

Table 2: Radon Gas Removal by Two WTUs with Compressed Air and Boosters from A Ground Water Intake. The WTU Concept
is Presented in Figure 11 [1].

Water Date of Monitoring D;jnta Rn R:erncwal Bq;‘!
Elow sample Pressure psi Raw Treated |Reduction | Reduction e
Pump out |OxTube 1 |OxTube 2 | Distr. Line| A Water Water Bg/l %
1809-19 60 52 48 60 0 55 9 46 836 Passed
1909-19 60 52 48 60 0 50 8 42 84.0 Passed
2309-19 60 52 48 60 0 53 4 49 92.5 Passed
2409-19 60 52 48 60 0 52 5 47 90.4 Passed
2509-19 60 52 48 60 0 51 4 47 92.2 Passed
2609-19 60 52 48 60 0 47 5 42 89.4 Passed
3009-19 60 52 48 60 0 43 8 35 814 Passed
0110-19 60 52 48 60 0 52 7 45 86.5 Passed
62.5 m*/h
[ 0210-19 | 60 52 48 60 0 45 6 39 86.7 Passed
0310-19 60 52 48 60 0 47 5} 41 87.2 Passed
0710-19 60 52 48 60 0 57 3 49 86.0 Passed
| 0810-19 | €0 52 48 60 0 56 6 50 89.3 Passed
| 0910-19 | €0 52 48 60 0 50 5 45 90.0 Passed
1410-19 60 52 48 60 0 42 6 36 85.7 Passed
1510-19 60 52 48 60 0 52 6 46 885 Passed
2810-19 60 52 48 60 0 50 7 43 86.0 Passed
Requirement 52 11 79.0
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Table 3: Removal of Pharmaceutics and Some Other Substances from the Purified City Waste Water of Kuopio Finland with OxTube
Integrated Clarification Treatment within a Second. Complex Molecular Structures of the Pharmaceutics Are Split in Separation
Phase Before Activation and Clarification [4, 6].

Pham aceutics and other 0xTube O zone Treatment Present UV Method 1 Present UV Method 2
substancies Inifial pg/l Residue po/l | Reduction % | Resudue pgdl | Reduction % | Residuepgd | Redudion %
Cetirizine 58 0,006 999 4 <20 4 <20
Benzotriazole 28 0,586 63 1 63 2 =2
Furosemide 18 0,054 a7 14 <20 14 <20
Hydrodhloriczide 18 0,152 91 14 <20 1,4 <20
Diclofenac 1.5 0,004 a7 12 <20 1,2 <20
Lamofrigine 14 0,758 4 11 <20 1,1 =20
Losartan 12 0,005 996 1 <20 1 <2
Losartan 12 0,248 795 o7 <20 07 =20
5-m ethylbenzotriazole 0,83 0,181 I 14 <20 1.4 <20
Diatrizoate 0,70 0,147 il 08 20 05 <20
Atenolol 0,56 0,118 il 0,42 <20 0,35 22
Carbamazeping 0,53 0,048 il 04 =20 0.4 =20
Clozapine 0,53 0,053 90 04 <20 0.4 <20
Bisoprolol 0,50 0,105 il 01 7 04 <20
Tramadol 0,43 0,043 90 03 <20 0,3 <2
Citalopram 042 0,013 a7 02 =20 02 =20
Piperacillin 0,29 0,009 ar 032 43 0,2 <20
4-acelamidoantipyrine 028 0,015 95 0,15 21 0,15 <20
Azithrom ycin 0,20 0,02 od 0,14 <20 0,14 <2
Wirtazapine 017 0,006 96 4 0,08 3 0,11 <20
Alorvastatin 0,14 0,03 o 0,09 55 0,09 65
Propanolol 0,11 0,010 2l 0,08 <20 0,09 <20
Quetiaping 0,11 0,006 95 0,08 <20 0,08 <20
Naproxen 0,10 0,020 80 0,07 <20 0,07 <20
Desloratadine 0,081 0,022 3 01 25 0,09 33
4-formylaminoantipyrine 0,077 0,022 Ll 0,04 52 0,06 <2
Bezafibrate 0,089 0,014 Ll 0,0 78 0,05 <20
Fluvastatin 0,088 0,011 84 0,07 25 0,08 <20
WMetronidazole 0,084 0,035 45 0,04 23 0,05 <20
Sotalol 0,084 0,010 84 0,08 <20 0,08 33
Sulfamethoxazole 0,083 0,011 83 0,05 <20 0,05 =20
Ketopro®n 0,058 0,042 28 0,03 62 0,02 20
Sertraline 0,05 0,011 L] 0,03 <2 0,03 <20
Sulfadiazine 0,042 0,013 70 0,03 <20 0,03 <20
Clanthrom ycin 0,033 0,011 B3 0.03 <20 0,03 24
Ramiprl 0,031 0,008 74 0,02 <2 0,02 <20
Amiloride 0,023 0,014 3B 0,0 <20 oM <20
Roxithromycin D008 0,003 62 0,01 <20 0,0 <2
Kylom etazoling 0,013 0,002 &8 0,006 <20 0,006 <20
Warfarin 0,007 0,020 <20 0,02 24 0,02 <20
Cafiine 0,08 <20 0,018 <20 0,011 52
Verapamil 0.010 <20 0,01 <20 0,01 24
Total Drug Emission
S ——— 24,162 3,202 86,75 17,194 28,83 18,317 2418

Combined Water Clarification, Disinfection and Particle Removal by Flotation

OxTube Machine can be integrated in flotation systems like VoxFlot as shown in Figure 13. OxTube Machine generates a lot of
bubbles and even mixture of water and bubbles in the hermetic tube condition as illustrated in Figure 12. Meeting probability of
particles and bubbles is high, and particle attachment happens already in OxTube and the following tubes before the flotation cell
[4,7,8]. Two head vortex flow of water and bubble mixture is generated in VoxFlot flotation cell that improves particle attachment and
extents bubbles path to surface. The Bubble Trap speeds the vortex flow and push out a foam with particles on to the water surface.
The clarified water is taken out behind the bubble trap where no bubbles nor particles exist.

Water clarification, disinfection, oxygenation and particle removal by flotation can be combined by feeding ozone or mixture of
ozone and air through the OxTube Machine.

The bubble flow through OxTube Machine and two head vortex flow decrease the unit size significantly compared to a straight
flow flotation with diffusers. Chemicals feed if necessary is completed directly in OxTube Machine. Further, there are no rotational
components involved. These features means reduced capital and operational costs [8].

J Civ Eng Res Technol, 2024 Volume 6(9): §-14
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Figure 12: OxTube Machine Generates Bubbles and Even Mixture in The Hermetic Tube Condition. Meeting Probability of Particles
and Bubbles is High, and Particle Attachment Happens already in OxTube and the Following Tubes Before the Flotation Cell [1,4,7].

Figure 13: VoxFlot Combined Clarification, Disinfection and Flotation; 1. Water Intake, 2. OxTube Water Clarification, Disinfection
and Bubble Generation 3. Gas Intake, 4. Flotation Cell, 5. Bubble Trap, 6. Foam Collector, 7. Foam Outtake, 8. Clarified and Disinfected
Water Outtake. The Gas Fed is Ozone or a Mixture of Air and Ozone. VoxFlot is Presented in References [1,4,7,8].

Natural Waters

Natural waters are more or less waste water sumps already today. Rivers, channels, dikes and drainpipes function as drains of
the nature water cycle. Ponds, lakes and seas function as sewage basins. Pollution load of waters has increased and became more
hazardous particularly in population centers where the water and rain are led fast to drains and sewage basins of the water cycle.
Energy consumption of waste water treatment has increased significantly but it is deficient. Evaporation is reduced tragically which
means significant loss of climate cooling power, more floods and increased desert area. It’s urgent to refresh waters and food chains.

The OxTube Machine and its integrated water clarification presented in Chapter 3 can be utilized easily many ways and positions of
the water cycle. Two examples are presented in Figures 14 and 15 just giving an idea how easy it could be. Water Clarifier has all the
functions of OxTube Machine. The combined water clarifier and fountain performs integrated water clarification and landscaping by
water spray. Both of the examples are easy to install and movable. Their energy consumption is found negligible. Figure 16 shows
clarification of a lake of 2.3 km? with a small clarifier ClariOx shown in Figure 14.
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Figure 14: Water Clarifier ClariOx Refreshes Waters by Clean Air without Chemicals. Energy Consumption is Little [1,2]

Further, the integrated water clarification can be applied in all kinds of water transport vehicles without any additional energy
consumption. Kinetic energy of the vehicles in motion can be used for the treatment. Flow resistance can be kept the same or even
reduced by proper design. A ship would clarify sea water in depth of 4-meter 240 000 cubic meter a day. Figure 17 shows an integrated
ship installation.
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Figure 15: Combined Water Clarification and Fountain [1,2]
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Figure 16: Clarification of a Lake Of 4.5 Km Long And 0.5 Km Wide. Water Became Clear, and Plants and Food Chains Recovered
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Figure 17: OxShip Installation. A Cruising Ship can Clarify Sea Water of 240 000 m*/d in Depth of 4 m. Without Additional Fuel
Consumption [2]

Exhaust Collection and Recycling

OxTube Machine can suck and mix gases in the water stream over ten times of water in volume NTP. Exhaust gases can be sucked
and mixed in water of flowing tube condition, and sprayed for collection and recycling. Figure 18 presents an exhaust gas washing
and collection system for ships that can be engine based. The system can be scaled down to small ships and boats, and even to trucks
and cars. The water can be clarified and recycled back to the washer or to the sea water clarification by OxShip presented in Figure 17.
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Figure 18: OxTube Sucks and Mixes Exhaust in the Water Stream by Forming a Foggy Mixture in the Hermetic Tube Condition

Extinguishing Syringe DuEx Nozzle

DuEx Nozzle is modified from DuOx of Oxtube for fire hydrants, and it can be integrated in extinguishing syringes as shown in
Figure 19. It sucks and mixes gases over ten times of water in volume. Gases could be air, or an inert gas like nitrogen, CO[! or the
fire smoke. DuEx Nozzle generates a coherent mixture of gas and water as shown in Figure 4. Energy and water consumption can
be reduced significantly with air suction, and further, extinguishing efficiency improved with an inert gas suction or feed. Suction
of the fire smoke can be utilized.

Inert Gas Suction

Gas-Water
Mixture

Water

T ]E

Figure 19: Extinguishing Syringe with DuEx Nozzle. The Inert Gas Could Be Co,, N, or The Fire Smoke. Water and Energy
Consumption are to be less Compared to Present Extinguishing Syringes.

Air Impacts Transfer on Tissues in Wet Contact

OxPro down scaled from OxTube treats the water in flowing condition in its hermetic tube. It splits molecular and ionic structures,
activates and separates soluble ingredients in the water, and replaces these by air gases that are sucked by vacuum in the nozzle
zone. Figures 20a and 20b illustrate the four phase treatment of OxPro. The water is clarified and air gas dissolved in OxPro Tap and
Shower hand set. Further, lot of air bubbles are generated and mixed in the water flow.

Health and wellness impacts of the OxPro treated water are discussed briefly in reference [3]. Over 500 individuals and professionals
have been used so far OxPro treated Water for various tissue deceases and orally in order to improve metabolism. The treated
Water transfers impacts of clean air immediately in to tissues like skin, nails and hair, and orally to metabolism in the wet contact.
Further, surface tension of the water treated is reduced which enhances the interaction between the water and bio tissues. Naturally,
substances in general can be dissolved in the water such a way that improves the interaction and impact transfer. DuOx Nozzle can
be integrated easily in various devices like in shower and tap devices as shown in Figures 20a 20b, and 21. A movable kitchen tap
is presented in Figure 22.

The OxPro treated water was mixed-in in a fish aquarium about one third of its volume. In couple of days the fishes turned brighter
in color and more social in behavior, and further, algae disappeared and plant leaves turned from dark brown to green. It’s said, plain
tap water would kill fishes.
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Figure 20a: Demonstration of OxPro Tap with Swiss Household Water. Separation of Dissolved Ingredients and Molecular Activation
without Air Suction on the Right, and Integrated Clarification on the Left. OxPro Tap is shown in the Middle
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Figure 20b: Demonstration of OxPro Shower. Separation of Dissolved Ingredients and Molecular Activation without Air Suction

on the Left, and Integrated Clarification on the Right
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Figure 21: OxPro Machine can be Integrated in Hand and Over-Head Shower Devices. The Water is Clarified, Air gases Dissolved

in it and a Smooth Spray of Air Bubbles and Water Generated
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Figure 22: OxPro Kitchen Tap

Summary

OxTube Integrated Water Clarification is found to meet the
environmental and economic guiding principles and criteria
listed in Chapter 1. It has been applied successfully in removal
of pharmaceutics, radon gas, calcium, manganese and iron from
various water matrices, and disinfection with ozone of a hospital
waste water. More than 40 different pharmaceutical residues in
total over 24 pg/l were removed 90 percent by OxTube Machine
with Integrated Clarification within a second in one through run
[6]. Radon removal from 57 to 8 Bq/l is achieved continuously
in five installations of ground water intakes at Water Plants.
Disinfection of a hospital waste water with ozone resulted 100
percent microbe reduction, and clarification and oxygenation
of the waste water at the same time. Reduction of viruses of 60
percent was achieved just by air suction without any other gas and
chemicals feed. Two runs with air might result about 80 percent
reduction. Microbe growth and variation is reduced with just clean
air suction and eliminated with ozone feed [9].

OxTube Machine and Water Treatment Unit can be installed in
various positions in present treatment processes and facilities of
various water matrices. It can be applied in pre-treatment, removal
of the water load, clarification and oxygenation and disinfection
of various waste water matrices. Further, discharge water can be
treated with the environment respect.

The four phase clarification and bubble generation of OxTube
Machine can be applied in all the areas of water purification
and recycling described in Figure 1. Volumes of 0.1 to 600 m*/h
with one OxTube Installation can be clarified and returned to
the natural water cycle with full environment respect. OxTube
Machine can be integrated in and combined with present water
systems. The DuOx nozzle can be integrated in hydro turbines
combined power generation and water treatment. Combined
fountain and water treatment by integration of DuOx Nozzle
reduces energy consumption in to half or more and the nature loves
it according to fountain tests completed. DuOx Nozzle improves
fire extinguishing, saves water and reduces damages by feed of an
inert gas like nitrogen and carbon dioxide, or smoke from the fire
(see Figures 4 and 19). Irrigation and fertilizing can be combined
by means of exact spot farming. The integrated clarification should
be started at all the water intakes already due to fact that waters
content already too much waste, drug residues, radon and micro
plastics. Seas and oceans - refuse dumps of the water cycle - can
be refreshed by integrating OxTube Machines in ship structures.
A cruising ship can treat sea water of 240 000 cubic meter a day

without additional fuel consumption. There are more opportunities
to be solved by water treatment in respect of the nature.

During the research and test runs in product development the
clarified water was found a bit slippery and its surface tension
reduced. It has a significant impact on skin, hair and nails, and
taste and mouth hygiene as well. Further, eczemas and various
wounds recovered fast without additional medical care, and
signs of metabolism improvement was reported by people and
professionals involved in test runs. Pure air and water have
certain health features, and mixing and dissolving these deeply
together the healthy impacts and transfer speed are multiplied in
wet contact.

References

1. PylkkanenJ (2021) Integrated Water Clarification, Hydrology
- Current Research and Future Directions. Intech Open.

2. Pylkkanen J (2024) Combined Water Clarification, ICWRR
2024 & IWA-RMTC2024 Proceedings of Water Resource
Recovery from Wastewater Treatment & 7th IWA Regional
Membrane Technology Conference https://link.springer.com/
book/10.1007/978-3-031-63357-7?sap-outbound-id=6ED1E
1BC8E46724317D4EFF6F0B161C7A1C32633.

3. Juhani Pylkkanen (2024) Integrated Water Clarification by
Nature Respect. American Journal of Biomedical Science &
Research 23: 763-783.

4. Pylkkanen J (2021) OxTube Integrated Water Clarification
for Removal of Pharmaceutical Residues and Disinfection.
IWA Ecotechnologies for Wastewater Treatment.

5. Laakso V (2014) Test Results at Oulu University.

6. Ikonen J, Ilpo Nuutinen, Marjo Niittynen, Anna-Maria
Hokajérvi, Tarja Pitkdnen (2021) Presence and Reduction
of Anthropogenic Substances with UV Light and Oxidizing
Disinfectants in Wastewater- A Case Study at Kuopio,
Finland. 13: 360.

7. Pylkkanen J (2016) VoxSton — New Process Water Treatment
System. China Paper Newsletters No 7, 2016, New Products/
Technology 49-51.

8. Pylkkanen J (2016) VoxSton — New Process Water Treatment
System. China Paper Newsletters No 7, 2016, New Products/
Technology 49-51.

9. Pylkkanen J (2016) VoxSton — New Pulp and Paper Process
Water Treatment System. China Pulp & Paper 35: 66-70.

Copyright: ©2024 Juhani Pylkkanen. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

J Civ Eng Res Technol, 2024

Volume 6(9): 14-14



