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Water covers three quarters of the Earth’s surface and is the basis of life as we know it. One might think 
that scientists would know everything there is to know about it, but the truth is that we are still learning 
about water and its unique set of properties and behavioral characteristics.  
 
Among the things we do know about water is that it has a high specific heat, meaning it is able to absorb 
heat very effectively. The only substance known to have a higher specific heat than water is ammonia.   
 
Water also has a high heat of vaporization, meaning it remains liquid at normal temperatures instead of 
vaporizing into a gas. 
 
Due to its high specific heat and high heat of vaporization, water resists extreme temperature changes. 
This has a stabilizing effect on weather  and is crucial to the survival of plant and animal life on our 
planet. These behavioral characteristics are due to a property known as Cohesion, a term that refers to 
the relatively strong attraction between individual water molecules.  
 
Water is a polar molecule, and its cohesiveness is due to the high degree of hydrogen bonding between 

individual water molecules. Each molecule is comprised of a single negatively-charged oxygen 
atom in the center and two positively-charged hydrogen atoms flanking it on opposite sides. 
Cohesion results when the hydrogen atoms that are bonded with the oxygen atom to form a 
water molecule then form bonds with neighboring water molecules. 
 

In normal water these bonds are somewhat random, so the resulting structures are randomly 
shaped. Normal water molecules will typically bond together in groups of a hundred or more. 
 
Structured water is different from normal water in several important ways. But before we 
launch into this aspect of our discussion, it must be noted that the concept of structured water 
is somewhat misunderstood. It has even been dismissed as nothing more than a marketing 
ploy. Nothing could be further from the truth. 
 
I first became aware of the concept of structured water in my work as a chemical engineer and 
a water consultant, and the technology my team and I developed to produce structured water 
was initially utilized in a commercial application more than twenty years ago to clean waste 
water from oil drilling operations. Today our interest in structured water is primarily concerned 
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with how it affects swimming pools, spas, cisterns and tanks, so this will be our focus in this 
report. For the sake of brevity, we will simply refer to the body of water as a pool. 
 
About Structured Water 

Structured water is most often seen in nature as ice, which has a well-known ordered structure  
that forms in layers. These layers arrange themselves in hexagonal units that repeat when 
conditions are present for ice to form. Reflecting their molecular construction, the repeating 
layers form a honeycomb pattern of water molecules. Free protons link the repeating layers 
above and below by bonding water’s oxygen atoms together. This linking behavior creates ice’s 
rigid structure. 
 
What is less well-known is that ice excludes. As it forms and grows, ice rejects molecules and 
particles of other types of materials and thus creates a crystalline structure largely free of 
debris. This is why icebergs, which are formed from salt water, contain virtually no salt.  
 
Structured water in liquid form also excludes. It is similar in construction to ice but remains fluid 
because it lacks the connecting protons that would render it into a solid. Absent these protons 
the layers of structured water tend to continually slide past each other. This sliding behavior is 
what confers fluidity to the respective layers. 
 
The structured behavior of water is primarily fueled by infrared energy. Water has a unique 
ability to absorb this energy and convert it to the formation of these crystalline structured 
water layers.  
 
In nature, infrared energy is most commonly acquired from sunlight. In our water enhancement 
device, which is marketed under the name Pool Tiger, infrared energy is created within the 
device itself, which was designed to output a consistent level of cavitation vapor bubbles that 
form and then release the energy they acquire as the pool pump pushes water through the 
device.  
 
As the vapor bubbles collapse, infrared energy in the form of extreme heat is released. 
Cavitation bubble collapse has been shown to reach temperatures approaching 5000 degrees 
Fahrenheit. It is important to note that these bubbles are very small, so the amount of heat 
produced, while significant, is intentionally limited by the device’s design. 
 
Moreover, the device is designed to confine the heat produced by cavitation to the center of 
the chamber where it is surrounded by water that has not been affected by the release of 
infrared energy. In essence, the unaffected water absorbs the heat so it has no impact on the 
device’s thermoplastic shell nor does it increase the temperature of the water in the pool to 
any measurable degree. 
 
The extreme heat released by the collapse of the cavitation vapor bubbles first causes water 
molecules to rupture, then to re-assemble as they cool down. Although these re-assembled 
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molecules are initially unstable, they are instantaneously stabilized within the device by our 
proprietary copper catalyst, which contributes a free electron to the affected molecules.  
 
Unlike copper ions, which require electricity to be released, electrons are infinite. Because the 
device does not utilize electricity and thus does not release copper ions into the water, this 
catalyst remains intact even after years of use.  
 
The newly re-assembled and stabilized water molecules, which are highly negatively charged, 
instantly begin to bond with each other to produce the crystalline formations of structured 
water noted above. These sheet-like structures and are then carried by the flow of water into 
the pool.  
 
Several benefits arising from the release of infrared energy occur in pools in which chlorine is 
used as a sanitizing agent. Because chlorine in its primary phase is a gas, it is relatively unstable 
in other phases. For this reason, cyanuric acid is commonly added to chlorine in order to 
stabilize it and thus to extend its usefulness.  
 
However, cyanuric acid remains in the pool long after the chlorine it was intended to stabilize is 
lost. As it accumulates, this acid tends to mask in increasing degrees the sanitizing effects of 
recently added chlorine by preventing it from oxidizing, which is how chlorine kills 
contaminants. This means that ever increasing amounts of chlorine must be added to achieve 
effective sanitation levels. 
 
Human exposure to chlorine and the toxic byproducts that result when chlorine mixes with 
bodily wastes has been linked to a variety of diseases. Excessive levels of cyanuric acid are also 
considered to be toxic to humans. 
 
Fortunately, cyanuric acid begins to decompose upon exposure to heat in the range of 350 
degrees Fahrenheit. Since water temperatures in the center of our device exceed this 
benchmark when it is operational (i.e., when the pump is running), the device functions to 
reduce excessive levels of cyanuric acid as well as other acids that may be present in the water.  
 
This reduction serves to maximize the effectiveness of the chlorine present and thus eliminates 
the need for excessive amounts of chlorine to be added. Moreover, reducing excess acids 
causes a corresponding rise in pH. This is especially beneficial in areas with acidic source water. 
 
In addition, the high heat within the chamber helps to control the very contaminants that are 
otherwise controlled by chlorine. Bacteria expires at 160-185 degrees Fahrenheit, algae, viruses 
and parasites at 212 – the boiling point of water. Not all contaminants passing through the 
device are exposed to these temperatures, only those suspended in the water near the center 
of the chamber. 
 
Although we are not aware of any studies on this topic, it is only logical to conclude that 
reducing the amount of chlorine needed for effective sanitation and reducing harmful acids 
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while at the same time helping to control the contaminants chlorine is supposed to kill makes 
for a healthier swimming environment.  
 
Once the structured water formed inside the device arrives in the pool, infrared energy from 
sunlight in the 170 nanometer range functions to further the bonding process described above 
to augment the production of structured water. However, due to fluctuations in weather, this 
source is rather unreliable, which is why structured water is not consistently generated to any 
meaningful degree in pools that do not have our device installed. Furthermore, the structured 
water produced by our device does not rely upon sunlight to perform the tasks noted below. 
 
One of the more interesting behavioral characteristics of structured water is its affinity for 
hydrophilic surfaces. In a swimming pool these surfaces include the walls and floor. Here the 
layers of structured water accumulate and, like ice, they exclude any material which is not 
water. Under normal circumstances in which the pool pump is activated long enough to turn 
over the water contained in the pool at least once per day, the structured water will eventually 
reach a thickness of approximately two millimeters. This is referred to as an Exclusionary Zone. 
 
As an additional note, the structured water produced by the device also tends to accumulate at 
the water’s surface, which inhibits evaporation. And because of structured water’s exclusionary 
properties, it also inhibits the escape of chlorine. As with the reduction in cyanuric acid, this 
serves to extend the usefulness of chlorine and thus reduces the rate at which it must be 
added. 
 
Upon coming in contact with other material that has adhered to the hydrophilic surfaces, the 
structured water layers penetrate to the base of these surfaces, displacing the adhered material 
as they do so. As this material breaks loose, it is excluded to the normal, or bulk, water in the 
center of the pool. Eventually, all material that has adhered to the pool walls will be displaced 
and only structured water will remain.  
 
Due to its exclusionary nature, the structured water will continue to serve as a barrier to 
prevent the intrusion of any material that is not structured water, including calcium carbonate 
and magnesium carbonate deposits, stains caused from contact with iron, copper or other 
metals, algae scums, particles of organic debris and biofilm colonies.  
 
In short, structured water not only cleans pool surfaces but also continues to protect them once 
they are clean by preventing particles and debris from entering the exclusionary zone at these 
surfaces. With this kind of interface, there is nothing to which any other kind of material can 
adhere.  
 
It should also be noted that the composition of pool surfaces has no effect on structured 
water’s unique exclusionary characteristics. It functions the same way regardless of whether 
the pool is constructed of concrete, fiberglass, vinyl or metal. 
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Eliminating Turbidity 
Turbidity, the relative cloudiness of a fluid caused by individual suspended particles that are 
generally invisible to the naked eye, has long been considered the best metric for determining 
water quality. Indeed, the relative potability, or purity, of drinking water is closely associated 
with turbidity because suspended particles are known to provide locations for the development 
and growth of bacteria. In some cases these particles may even provide locations that are 
impervious to the reach of chlorine.  
 
This is why, in virtually every instance where suspended particles are removed from a body of 
water, the overall potability of that water is improved. Or to put this more succinctly, the 
clearer the water the purer it is likely to be.    
 
We should note that dissolved particles, commonly referred to as Total Dissolved Solids (TDS), 
do not affect turbidity. Even fluids with high TDS levels will still remain clear. 
 
Filtration systems for swimming pools are only moderately effective at removing suspended 
particles because many of these particles are simply too small for the filter media to capture 
them. As a result, smaller particles continually cycle through the filter and end up in the pool. 
 
The particles in pool water absorb and refract light and thus create the cloudiness referred to as 
turbidity. Higher turbidity levels also reduce the ability of chlorine to oxidize and kill 
contaminants. 
 
Fortunately, the release of infrared energy caused by the implosion of cavitation vapor bubbles 
within our device virtually eliminates turbidity.  
 
Although the great majority of water molecules passing through the device do not become 
structured, a significant portion of them do pick up a small negative charge as a result of the 
release of infrared energy. In the pool’s bulk water these molecules surround suspended 
particles and impart a negative charge to them. 
 
In this state the particles tend to attract one another and agglomerate with neighboring 
particles until the agglomerations reach a size that are readily filterable. This process happens 
rapidly, which is why users with existing pools often comment that they noticed greatly 
improved water clarity within just a few days of the device’s installation. 
 
Chlorine effectiveness is enhanced by the corresponding decrease in turbidity because absent 
the particles that would otherwise be present the available energy for oxidation is much 
greater. It remains that way because the infrared energy is constantly being introduced into the 
water as a result of the normal operation of the pool pump.  
 
This is yet another reason why our device, which was designed to harness purely natural 
processes, reduces the need for chlorine. In addition, it eliminates the need for de-scalers, 
clarifiers and chemicals to increase pH.  


