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Abstract  
 
A hermetic and seamless water treatment process called OxTube Integrated Clarification and 
some selected applications are discussed here. The seamless treatment procedure consists of four 
main functions as follows: separation of soluble ingredients, activation of molecules, clarification 
and replacement dissolving. The following applications are selected and discussed briefly here:   
 Removal of pharmaceutics and some other substances from the purified city waste water 
 Disinfection of hospital waste water 
 
Keywords: Pharmaceutical residues removal; Ozone disinfection; OxTube Ozone Treatment; 
Water clarification; Dissolving 
 
Basics of OxTube Water Treatment Process 
 
A new hermetic water treatment called OxTube Integrated Clarification and some of its 
applications are discussed here. There are many ways and combinations to apply this new water 
treatment technology. In order to understand the phenomena itself only basic principles are 
presented in this context. The applications selected are presented briefly by the key results and 
measures achieved. 
 
OxTube treats the water in flowing condition in the hermetic tube condition. It separates soluble 
ingredients from the water, splits molecular and ionic structures, activates molecules, and clarifies 
the water and replaces the separated molecules by desirable gases like air, oxygen and carbon 
dioxide. These treatment functions happen within a second or less in its seamless process. The air 
gases are sucked by the vacuum effect in the nozzle zone and led directly in middle of the main 
flow. All the other gases can be sucked, too or fed into the nozzle zone. The gases and chemicals 
can be mixed evenly with the main flow in the nozzle zone. The meeting probability of the 
molecules is high and so, chemical reactions follow immediately in the hermetic condition. Next 
the foggy mixture of water and gasses is turned back to liquid with overdosed gas bubbles.  
 
The principle of OxTube Water Treatment is presented In Fig.1 with a functional prototype 
visually. There are four main functions following each other seamlessly in one tube or in separate  
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modules by function. The water is clarified and dissolved with desirable ingredients, e.g. air gases 
in the tube within a second or less. The molecules separated from the water and injected or 
sucked in the water flow meet each other in separation, activation and clarification zones with 
high probability. Finally, overdosing dissolves in the clarified water. The entire clarification process 
is very well controlled due to its hermetic procedure. 
 
OxTube efficiency on separation of soluble ingredients and molecular activation is shown visibly in 
Fig. 2 left, and after clarification of one second right. The water used is high quality Swiss Alpen tap 
water.  
 

 
Fig. 1 OxTube Water Treatment Process illustrated visually with air suction. The seamless treatment of 
clarification and replacement dissolving is performed within a second or faster. The water is all the way an 
even mixture of air, water and water drops. Meeting probability of molecules is very high. 
 

 

 
 
Fig. 2 Efficiency of OxTube Air treatment. Swiss Alpen tap water after the soluble ingredients separation 
and molecular activation on the left, and after the air clarification and dissolving of one second on the right. 
The separation, activation, clarification and replacement dissolving are performed seamlessly within a 
second in OxTube. 
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The replacement dissolving efficiency of OxTube by laboratory test runs and two applications is shown in 
Fig. 3. Theoretical maximum of oxygen concentration was achieved in test runs within a second and in an 
installation of Caviar farm within three seconds. The concentration stayed stable at least four weeks in the 
treated water at the laboratory tests. 
 

 
Fig. 3 Replacement Dissolving Efficiency by early research and two applications 

 
 
Removal of Pharmaceutical residues and Other Substances 
 
OxTube Ozone was tested and the process verified in removal of pharmaceutical residues and 
some other substances out from the purified city waste water of Kuopio Finland. Ozone was fed 
directly in OxTube Integrated Clarification and Dissolving Tube from the ozone generator. The 
average reduction of the pharmaceuticals and chemicals listed in Table 1 was measured as 87 %, 
and just pharmaceuticals as 90 %. Further, negligible ozone residues and high oxygen 
concentration were measured in the treated waste water. The total process time was only 0.7 
second.  
 
The OxTube process functions well and as designed in the pharmaceuticals removal; separation, 
breaking and activation, and further clarification and replacement dissolving. The reduction rate 
can be improved with fine adjustment due to fact that this trial was performed first time with 
rough hypothetical data. However, OxTube Ozone Process was identified an efficient and low 
energy consumption technology in pharmaceuticals removal, and at the same time in waste water 
clarification and disinfection. There are singes measured that removal of pharmaceutical residues 
and full reduction of viruses can be completed with clean air or a mixture of air and ozone. 
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OxTube Ozone can be installed in the waste water outlet pipe without additional energy 
consumption, only the ozone generator needs electrical power. Ozone consumption is little due to 
high probability of the molecular meeting in OxTube. Recycling of overdosed ozone directly to 
OxTube gas channel can be easily implemented.  
 
Table 1. 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. 
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Ozone Disinfection  
 
OxTube Ozone was tested and verified in disinfection of various water matrices at Savonia 
University of Applied Sciences during 2017 and 2019. A typical measure sheet is presented in Table 
2. Reductions of 100 % were measured in the most test runs in elimination of E coli and MS2. 
Further, only negligible ozone residues were identified after the OxTube Ozone Treatment of 0.7 
second. Ozone feed was set in the minimum level of the ozone generator. Ozone consumption can 
be reduced significantly with a lower capacity ozone generator related to mass flow and 
overdosed ozone recycling. The high reduction is based on the high meeting probability of ozone 
and microbes in OxTube, and the breaking effect in its nozzle zone. Reduction of 60 % in MS2 was 
measured with air suction without ozone. 
 
Table 2. Disinfection efficiency of the Integrated Water Clarification of OxTube: 100 % Reduction of E.coli 
and MS2 achieved with O₃ feed of 2 l/min within 0.7 second, oxygen concentration raised over MR 20 
mgO₂/l, no significant ozone residues / Savonia University of Applied Sciences in Kuopio 

 
 
 
Brief Summary 
 
SansOx has developed a unique water treatment technology called OxTube Integrated Clarification 
and Dissolving powered by the kinetic energy available in the flowing water. The seamless 
treatment consists of molecular separation and activation following with clarification and 
replacement dissolving functions. The process is hermetic and well controlled. There are no 
movable parts, energy consumption is low, service needs are little, and so, the operational costs 
are low. Various water matrices as well as any other liquids can be treated optimized way by the 
OxTube Integrated Clarification and Dissolving Process.   
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