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A STRUCTURAL PARADIGM IN THE GENERALIZATION
OF INTERMOLECULAR INTERACTIONS REGULARITIES
IN WATER UNDER THE INFLUENCE OF EXTERNAL
NON-REAGENT FACTORS

The world’s leading material scientists came to the conclusion that the various
properties of substances that people use for their needs depend primarily not
on their composition, but on their structure. This is natural, because it applies
mainly to substances that are in a solid crystalline state, and the structure, as the
spatial arrangement of intermolecular interactions in a substance, clearly affects
its physicochemical properties.

Water on the planet is the irreplaceable basis of all living things, it has the
unique properties of being in the usual natural conditions simultaneously in
three aggregate states and, most importantly, being in continuous, fundamentally
important contact with the atmosphere, hydrosphere, geosphere and biosphere of
the Earth. The specificity of such contact is that, being at the phase boundary with
the substances surrounding water, water turns out to be its integral component
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and an equal independent participant in the physicochemical processes that
determine the essence of atmospheric, hydrospheric, and biospheric phenomena,
which are so rich in nature on Earth. The participation of water in biological
life processes is particularly impressive, where awareness of the role of water
structure plays a fundamental role and is of great importance for understanding
the participation of water in life processes as a mediator between external energy
factors of the environment and the physiological state of biomolecules of living
cells, tissues, organs and organisms.

It is important to take into account the fact that, apart from water, only two
substances are capable of being in a liquid state at room temperature in nature:
among non-metals, it is bromine, and among metals, it is mercury. However, it is
also a striking fact that contact with them is incompatible with life. At the same time,
the peculiarity of the behavior of water around and inside living cells is that protein
molecules structure the surrounding water in such a way that it creates a structural
framework for the formation and maintenance of the native spatial configuration of
the protein in the aqueous bioenvironment, which is fundamentally necessary for
the normal physiological functioning of biomolecules in the processes life activities

The necessity and relevance of awareness and correct assessment of the
structural and energetic state of water molecules, which everywhere take an active
part in natural phenomena that accompany the existence of the environment and
the movement of living matter in it, becomes clear and relevant.

Among the variety of substances that make up the natural environment
surrounding us, under normal conditions that are familiar to us, only water is
in three aggregate states (liquid, steam, ice) at the same time. Even the hardest
and strongest rocks can be melted and vaporized if the necessary conditions are
created: usually enormous temperatures and pressures. But it is impossible for
living organisms to even approach such rocks in the state of liquid and vapor. A
clear example is the Sun, at cosmic distances from which it is the main source
of life energy for all living things, at least on Earth. But the assimilation of this
life-giving energy, and even at a cosmic distance, is possible only in the presence
of a special substance in the composition of living matter, which is an integral
component of this living matter and at the same time plays an important role as
an intermediary between solar energy and between solar energy and a biological
«machine» of incomprehensible complexity and perfection, a «<machine» capable
of consuming this energy to carry out an organized process of biological work,
which we used to call the process of vital activity. Water is able to fulfill its biogenic
role in nature thanks to its unique and anomalous property - structurogenicity
- i.e., the ability of spontaneous and forced by external factors water molecules
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to form associates of molecules capable of maintaining the acquired structural
organization for a certain time. The basis of the structurogenicity of water is
the specific types of interactions between its molecules in the current physical
conditions. The generalization of the regularities of intermolecular interactions
in water, taking into account its structurogenic properties, combines both purely
scientific value and plays a significant role in the use of reagentless (physical)
modification of the structural and energetic state of water to optimize biological
processes in living organisms and in various technologies where structural and
energetic state of water is a critical factor.

1. The structure of water is a basic fundamental phenomenon
of nature.

The world in which we live and life itself, which is the way we perceive it and
realize it, we owe a lot to the fact that water in normal conditions (and these are
the values of temperature and atmospheric pressure in the environment that are
usual for our existence) is a liquid with well known for all the complex of strange
and anomalous properties. Anomalous compared to other known natural and
artificial liquids. The reason for this phenomenon is well known - the peculiarities
of the structural construction of the water molecule. Atoms of two hydrogens and
one oxygen are held together by electrons shared by O and H atoms. The strong
electric field of the oxygen nucleus «pulls» the orbits of two electrons of hydrogen
atoms to itself, creating near the nuclei of hydrogen atoms two local spatial zones
with unbalanced influence of the electric fields of hydrogen nuclei (with a plus
sign). On the contrary, the attraction of the common electrons of hydrogen and
oxygen atoms to the nucleus of the oxygen atom, which has a strong electric
charge, forms two local spatial zones with increased electron density near the
oxygen atom. This is the generally accepted explanation for the presence of two
pairs of electric poles in a separate water molecule: one with a plus sign near each
of the two hydrogen atoms and two poles with a minus sign near the oxygen
atom. Due to this electrostatic non-indifference, water molecules are capable of
electrostatic interaction between the negative poles of one water molecule and
the poles of other neighboring water molecules. This type of intermolecular
connection between water molecules, or between water molecules and molecules
of substances that, due to the specifics of their structure, have sources of an
uncompensated electrostatic field with a minus sign, the name «hydrogen
bond» has been fixed. Hydrogen bonds are stronger than the Van der Waals
universal forces of intermolecular interaction. Due to the presence of H-bonds,
each water molecule is able to form 4 hydrogen bonds with neighboring water
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molecules, creating a structural network of bonds wherever water molecules with
free H-bonds are present. The thermal movement of water molecules is able to
quickly destroy the formed bonds, which, in turn, are able to easily restore broken
hydrogen bonds. Depending on the external conditions, structural associates of
water molecules (water clusters) create structurally ordered formations of tens
and hundreds of water molecules, which are continuously destroyed and restored
(cluster flickering effect). The sensitivity of water molecules to an external electric
field determines the possibility of structural electric field stabilization of water
clusters, including a stabilizing effect due to the fixation of charged particles in
the structure of water associates (cluster). The presence of electric charges and
hydrophilic fragments in the structure of their molecules in substances dissolved
in water determines the possibility of the formation of hydrated structured water
shells around these molecules and particles, which can have a heterostructural
multilayer structure. The structural features of hydrated shells largely determine
the regularities of the behavior of hydrated molecules, ions, electrons, and nano-
and microdispersions in water.

In principle, the structured (associated) state of water in nature is its usual
natural state. Separated water molecules are able to exist in this state until other
water molecules appear in their environment. Practically, as research has shown,
this can only happen for a moment. This means that isolated water molecules, due
to its presence everywhere in nature, we can only imagine. For example, at the
time of its evaporation from the surface of water, or at the time of the formation of
a peptide bond between two amino acids, because the product of such a reaction
is also a water molecule.

For us, the presence of water in the liquid phase is a unique event not in this
fact itself, but in the fact that the liquid state of water is possible under normal
conditions, that is, at atmospheric pressure and temperature, which are common
for all living things in the environment.

Many specialists (especially among material scientists) believe that water is a
close «relative» of SiO, and other crystals based on the structural structure of the
molecule, but the latter acquire the liquid phase only at very high temperatures
and pressure. Only under such conditions, the energy of the thermal motion
of atoms in the structure of solid bodies with a crystalline structure is able to
overcome the energy of bonds between atoms in the crystal.

The presence of water in a crystalline state at a temperature below 0 °C and at at-
mospheric pressure indicates that the energy of thermal motion of hydrogen and ox-
ygen atoms in the crystalline state of water at a temperature below zero (in Celsius) is
lower than the energy of hydrogen bonds between water molecules in the state of ice.
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2. A material science view on the peculiarities of the
water structure.

The well-known materials scientist Professor Rustum Roy (USA) and
his colleagues in the research of structured water unexpectedly took up the
generalization of the behavior of the inorganic phase of substances SiO,, S, P
and H,O'. Research achievements on water are analyzed from the standpoint
of material science methodological approaches, namely: relations of properties
and structure; analysis of phase diagrams (P-T); phenomenon of epitaxy; liquid-
liquid phase separation phenomenon; analysis of stability conditions of two-
phase colloids; analysis of the influence of weak electric and magnetic fields on
the structure of simple inorganic oxides. The effect on the properties of practically
pure water, which it acquires due to structural changes, as well as which water
acquires under the influence of procedures standard in the technology of
homeopathy, is also considered.

The generalization of the array of experimental data analyzed with this
approach led the authors of the study” to the conclusion that in liquid water under
normal conditions there must be structural diversity, which can be properly
defined as a complex of monomers and oligomers (clusters) of various sizes up to
hundreds of H,O molecules.

It is emphasized® that when considering the structural organization of water,
it is important to take into account its similarity to the structure of SiO,, as well
as the possibility of epitaxy in the contact zone of water, for example, with the
surface of glassware. The authors of', when explaining the structural features of
liquid water, propose to the generally recognized decisive role of the structure of
water associated with the special nature of hydrogen bonds add consideration of
the presence in water of widely branched Van der Waals bonds between different
structured (cluster) locations in water. The authors of® attribute to these very weak
connections the responsibility for the amazing ease of changes in the structure
of water, which allows us to understand the nature of several known anomalous
properties of water. Taking into account the significant influence of van der Waals
forces (together with hydrogen bonds) on the structural features of water also
satisfactorily explains the structural changes in water under the influence of low-
intensity magnetic and electric fields, as well as the various inherent radiations of
water inherent in it in a structured state. The main feature of the materials science

1 Rao, M.L,Roy, R, Bell, I. R., & Hoover, R. (2007). The defining role of structure (including epitaxy) in the plausibility
of homeopathy. Homeopathy, 96 (03), 175-182.

2 Ibib.
3 Ibib
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paradigm regarding water is that «the structure, not the composition, in the vast
majority determines their properties, and the structures in inorganic phases can
easily change without any change in their composition»*.

3. Coherence of water and its influence on biochemical
processes in living cells.

It is known that thousands of various complex biochemical processes take
place every second in a living cell, which occur in coordination with each other
in time and space. Nature has given these processes the effect of coherence in
the living cell, which we perceive as the correlation between the elements of
the system and their coordinated behavior at the macro level. The cytoplasm
of a cell is a water system, and water, which is part of the structure of DNA (a
natural liquid crystal), significantly affects the functional activity of DNA. Due
to these features, the intracellular water medium is able to absorb and emit
electromagnetic energy at resonance frequencies very close to the resonance
frequencies of endogenous water and is therefore capable of resonant interactions
with external sources of field excitations®.

The concept of separability in® should be understood as the division of parts of
the system into completely independent objects — possible only in the absence of
interaction between the component parts of the system. Inseparability (quantum
entanglement) - the impossibility of dividing the system into separate completely
independent components. Mixed state (separable-inseparable) - such a state of
a macroscopic system that cannot be described by a single state vector, can be
formalized only by considering the density matrix proposed in’.

The phenomenon of coherence refers to the description of the physical states
of substances united by signs of orderliness and consistency of behavior of a sig-
nificant number of components of the system (environment). A critical property
for coherent substance is its disproportionately strong response to external ac-
tion. Coherence means consistency in the behavior of system components due
to non-local correlational interactions between them. As a consequence of this,
in® it is proposed to consider water as a mixed separable-inseparable state. It is
proposed to consider a water cluster as an inseparable flashing state, and water

4 Rao, M.L,Roy, R, Bell, I. R., & Hoover, R. (2007). The defining role of structure (including epitaxy) in the plausibility
of homeopathy. Homeopathy, 96 (03), 175-182.

5  Mbuukus, B. ®., Bracos, B. A., Xaw, B. A., lllusw, JI. H., & [omsuenko, B. C. (2012). Crpykrypa u cBOJCTBa BOJbI,
o6nydennoit CBY usnyuennem. [onumemamuueckuti cemegoti snekmpontbiii HayuHoiil scypran Kybarckoeo 2ocydap-
CIMBeHH020 azpapHozo yHueepcumema, (81), 64-75.

6 Ibib.

7  ViBauos, M. I. (2012). Kak moHnMarb KBaHTOBYIO MeXaHUKY. M.-Vesck: HVL] «Peeynsipras u xaomuueckas OuHa-
Muxa», 6-11.

8 Ibib.
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molecules outside the clusters as a separable state of water. A broad absorption
band near 1000.0 Hz is observed for coherent water.

According to the data given in’, coherent water activates cellular and humoral
immunity factors.

Work! proved that water in the liquid state is a set of water coherent domains.

According to", quantum entanglement of states is a special form of
correlation of constituent parts of a system that has no analogues in classical
physics. Accordingly, the loss of system coherence is the process of loss of
quantum superpositions under the influence of the interaction of the system with
environmental factors.

Under the action of external electromagnetic fields, the formation of nano-
associates of water with a size of 400-500 nm was observed in'%. It is estimated"
that about 500 million water molecules are involved in the formation of a cluster
(nanoassociate) with a size of 400 nm.

According to V.V. Kuryk and co-authors in work'*, when H-bonds are formed
between H,O molecules, the energy state and biochemical properties of water
molecules change. It is emphasized that intermolecular interactions in water are
correlated with environmental conditions. Electronic and quantum-chemical cal-
culations by the authors of the study" indicate the possibility of forming super-
molecular clusters and domains based on the interactions of molecules during the
formation of hydrogen bonds

Summarizing the aforementioned studies, M.V. Kuryk summarizes in'® that
ordinary water is a two-phase system consisting of zones of a coherent state and
ordinary water. From the point of view of established ideas about the structural
and energetic state of water, which surrounds the zones of coherent state of water,
M.V. Kuryk gives the following simplified interpretation of the process of forming
coherence from the standpoint of quantum electrodynamics'’: «The vacuum

9 Uaanos, M. I. (2012). Kak moHnMarh KBaHTOBYIO MexaHUKy. M.-Vesck: HVIL] «Pecynsapuas u xaomuueckas OuHa-
muka», 6-11.

10 Kpacuobpbikes, B. I., & Kypuk, M. B. (2010). CoricTBa KorepeHTHOI Bofbl. Keanmosas maeust, 7 (2), 2161-2166.

11 Mpiukun, B. @, Bracos, B. A., Xan, B. A, llluas, JI. H., & ITonbuenxo, B. C. (2012). CTpykTypa u cBoiiCTBa BOJIbI,
o6ydenHoit CBY usnydennem. [lonumemamureckuti cemesoti /1eKmpoHHblil HayuHbLii #ypHan Kybarckoeo eocydap-
CMeeHHo020 azpapHozo yHueepcumema, (81), C. 64-75.

12 Cupopenxo, I. H., Konosanos, A. I, Jlanres, b. 1., ViBanoBa, T. I\, Topnenko, H. II., AnTomkus, JI. B., & Pbok-
kuHa, V. C. (2017). O pormu cTpyKTypbl BOAbI B MEXaHM3Me KOMIIIEKCHOTO JICJICTBMA MarHUTHOTO TOJIA, IIPUPOJFHBIX
neqe6HbIX PAaKTOPOB 1 BBICOKOPa3baBIeHHBIX PaCTBOPOB. BecmHuk HOBbix meduyunckux mexnonoeut, 24 (1), C. 1-81.

13 Ibib.

14 Kypuk, M. B., & Kypux, A. M. (2004). OxcriepuMeHTaIbHbIE MCCIEAOBAHNS MUKPOCKOIINYECKIX KBAHTOBBIX 9 ek-
T0B Bofibl. CosHanue u pusuueckas peanvHocmo, 9 (3), C. 29-33.

15 Towuapyk, B. B., Cmupros, B. H., Ceipoenikns, A. B., & Manapenko, B. B. (2007). Knacteps! u ruranTckue retepo-
¢asusre kmacrepst Bogsl. 29, (1), C. 1 - 17.

16 Tomuapyk, B. B., CmupHos, B. H., Ceipoenikns, A. B., & Maispenko, B. B. (2007). Knacrepst u ruraHTcKue retepo-
¢asuble kiacrepst Bogsl. 29, (1), C. 1 - 17.

17 Ibib.
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gives a proton to the substance. The process will continue until enough photons
accumulate in the substance to form a fairly significant field in this location. The
result of the formation of this field will be the appearance of attraction between
the same molecules of the substance, which will result in the appearance of a
significant increase in density, as is observed for the vapor-liquid phase transition.
This will lead to a significant increase in the oscillation of all molecules in this
location. This phenomenon was named coherent domain. At the same time,
molecules and electrons will lose their primary identity.»

Refraining from evaluating the clarity of the proposed mechanism of formation
of coherent domains, we will consciously accept the author’s statement that the
main feature of water is that the energy of the excited state of the coherent domain
is very close to the value of the dissociation energy of a water molecule. In fact,
this fact is very important for understanding the electron-donating properties of
water in the state of coherent domains. Indeed, if the domains are in the lowest
(ground) energy state, then all electrons are securely bound and an excitation
energy >12.6 eV is required for water ionization. Having entered the excited state,
many electrons in the coherent domain of water are energetically almost in a
free state, and for complete separation from the domain they need only a small
additional energy. Thus, in contrast to non-coherent water, which cannot be in an
electron-donating state, coherent water is a rather strong reducing agent.

The presence of two states in water — coherent (excited) and non-coherent
(ground) is responsible for the effect of coherent oscillations, when each water
molecule oscillates between the ground state and the excited (metastable) state.
According to research'®, oscillations with amplitude of 12.6 eV correspond to the
size of coherent domains of 0.1 pm. Such oscillations explain the appearance of
«quasi-free» electrons in a coherent state.

The phenomenon of the formation of coherent domains in water described
in the study' has important consequences, because coherent domains of water
acquire the capacity of accumulators of «quasi-free» electrons. The importance of
this effect lies in the fact that any external excitation, which has an energy less than
12.6 eV, cannot transfer an individual molecule to an excited state, however, such
energy from an external source of excitation is absorbed by the coherent domain
as a whole, forming a collective coherent excited condition®. According to the
imagination of the authors*, clouds of quasi-free electrons surround coherent

18 Kypux, M. B, & Kypuxk, A. M. (2004). OxcriepuMeHTaIbHbIe NCCIEIOBAHNA MUKPOCKOIINYECKIX KBAHTOBBIX 3 ek-
T0B BOfbL. Co3HaHue u usuueckas peanviocmo, 9 (3), C. 29-33.

19 Ibib.

20 Kypuk, M. B., Mapreniok, O. C. & MapueHiok, JI. C. (2012). KBaHTOBI XxapaKTepUCTIKI BOAM i Tporjecu MeMOpaHHOI
dinprpauii. Xapuosa npomucnosicmp.Bumn. 12, C. 102-108.

21 Ibib.
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domains, forming an electron plasma. Only 0.2 eV of external excitation energy
is enough to transfer such a plasma into an excited state.

The regularities of the accumulation of quasi-free electrons by coherent domains
have common features with the mechanism of acquisition of electron-donating
reducing properties by water enriched with molecular hydrogen (hydrogen water).

In the first case, the transition from quasi-free electrons from the coherent domain
structure to the water phase (a cloud of quasi-free electrons) is possible at values of
excitation energy much smaller than the ionization energy of coherent water.

In the case of hydrogen water, the acquisition of reductive electron-donating
properties by water occurs (according to the authors of this work) due to spontaneous
fluctuations in the energy of the thermal motion of water molecules, or during
the interaction of hydrogen molecules with quanta of external electromagnetic
energy (for example, cosmic radiation) energetic enough for their dissociation into
2 atomslbib.. The effect of the accumulation of electronic activity of water due to
the electron-donating activity of hydrogen atoms occurs because the products of
dissociation of hydrogen atoms in water - electrons and protons - fundamentally
interact with the surrounding water molecules in different ways. Free electrons in
water are hydrated, largely retaining chemical activity in the hydrated state. Protons,
interacting with electronegative oxygen in the composition of the nearest water
molecule, form hydroxonium ion H,O* with it. The proton in the hydroxonium
ion significantly loses its individual chemical activity. In the end, electronic activity
will prevail in such water, providing it with the acquisition of a reducing electron-
donating state. The binding of a proton by a water molecule to a hydroxonium ion
makes every act of dissociation of hydrogen atoms in water irreversible, thereby
contributing to the increase of electronic activity in water.

In the effect with coherent water, the peculiarity of the interaction of the
excitation energy with the non-coherent water surrounding the coherent domain
and the distinct peculiarity of the interaction of the excitation energy with the
coherent water correspond to the effect of the accumulation of small portions of
excitation energy by the coherent domain.

The biological value of drinking water should be related to the features of the
structural and energetic state of the coherent and non-coherent part of water. The
dominant factor is that water in a non-coherent state cannot act as a reducing agent
in numerous biochemical processes in a living organism. On the contrary, coherent
water has the inherent properties of a strong reducing agent — an electron donor.

In** it is proposed to consider the possibility of the existence of water in an
ice-like state in two discrete states: high and low water density. In locations with

22 Oisenbepr, [I., & Kayuman, B. (1975). Crpykrypa u cBoiicrsa Bopsl. /L.: Tudpomemeousdam, 280, 11.
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a low density of molecules, the latter are able to form hydrogen bonds between
themselves, and in locations with a higher density of water molecules, distortion
of regular tetrahedral forms of structural formations is possible.

It is very important to realize that near a hydrated surface, water acquires an
exceptional self-organizing (structurogenic) ability. Such a state of water is iden-
tified with a new special state of water?.

M.V. Kuryk and co-authors in® formulate their own approach to understanding the
peculiarities of the formation of natural drinking water in the subsoil, which consists in
the fact that natural water, in contact with the geological environment, is mineralized and
perceives a special type of complex influence of ultra-weak and eddy fields, which causes
the formation of such water has a special type of liquid crystalline state. The authors see
the structure of these crystalline formations as similar to tetramers, in which four water
molecules are combined into a compact tetrahedron with twelve internal hydrogen
bonds. The authors of® allow the possibility of combining crystals into clusters. It is also
assumed that from the point of view of quantum electrodynamics, such crystals are
able to be in the state of coherent domains. Such a domain corresponds to the energy
of the transition from the ground state to the excited state, which corresponds to the
wavelength of a photon of soft X-ray radiation.

4. Peculiarities of the structural and energetic state of water
close to phase boundaries. The fourth phase is Pollack’s
boundary («e-z») water.

Professor Gerald Pollack from Washington State University discovered the
ability of water to form a thin (about 100 um) layer of water with special structurally
ordered properties close to a solid hydrophilic surface. He also discovered the
presence of an electric charge in such boundary water, which gives it an electric
potential of the order of -130...-150 mV. The peculiarity of boundary water is also
the ability to absorb electromagnetic radiation in the range from ultraviolet to
infrared and the ability to increase the thickness and size of the charge under the
influence of absorbed electromagnetic energy.

Examining the solid surface/stained water interface under a microscope, D.
Pollak noticed that the boundary water layer was completely discolored. This
means that the dye molecules are displaced (excluded) from the structure of
boundary water — a phenomenon inherent in water during its transition to the ice
phase during freezing. Pollack called the boundary water layer the exclusion zone
(e-z zone «exclusion zone»).

23 IloctHos, C. E., [ToguepHusiesa, P. 5., Mesenniea, M. B., lllep6enko, B. 9., & 3yes, B. A. (2009). Heo6bruHbie cBOiICTBA
BOJIbI IOTPAHNYHOTO CTI0SL. Becmmuk poccuiickoil akademuu ecimecmeenHolx Hayk, 3, 12.
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Pollack discovered a number of unique and anomalous properties of boundary
water. Boundary water is capable of accumulating, storing and transferring its
inherent electric charge (potential) to the consumer like a battery. The structural
differences of boundary water are illustrated by its increased viscosity compared
to the viscosity of water in the volume. The structural difference of the boundary
water is also evidenced by its 10 % increased light refraction coefficient (especially
in the infrared part of the spectrum).

The fact of displacement of the impurities present in the freezing water helped
Pollak to assume that the reason for the unique properties of boundary water is
its ice-like crystalline structure. Further, reflecting on the role of water present in
muscle tissues during their contractions, Pollack rightly assumed that the water
in contracted muscles must have a gel structural state.

Even earlier, Herbert Ling, who was a pioneer in this field of knowledge, dis-
covered that the water in human cells is not ordinary water (H,0), but something
else — much more structured and ordered. In the end, it became clear that ordered
water, in contact with the surface of biomolecules, acquires the e-z state of water,
giving the intracellular environment a charge with a minus sign. According to J.
Pollak, the boundary water is formed by building up one layer of e-z water on the
previous one and can consist of millions of molecular layers of e-z water. Usually,
this is how the natural structuring of water occurs in the environment. For exam-
ple, ice is not formed directly by crystallization of the surrounding natural water.
It is proved that the process begins with the formation of an e-z layer of water in
the water on the surface of the nucleus of ice formation and subsequent layering
of ice. And when we melt ice, it goes first to the structural state e-z of water and
only later to ordinary water. This is why freshly melted water exhibits significant
biological activity due to its natural electron-donating state with its inherent
antioxidant properties. For the same reason, Pollack points out, melting glaciers
are an ideal source of healing e-z drinking water. Pollack found that absorption in
the near-ultraviolet region of the spectrum (near 270 nm) promotes the growth of
e-z layers of water. This fact explains the reason for the therapeutic effect of heating
living tissues with infrared radiation. Dr. Pollak proved that if infrared heating of
living tissues is used for therapeutic purposes, the boundary water content in the
latter increases. This also explains the healing effect of infrared saunas. After all,
infrared radiation penetrates deeply into the cells of the body, which creates and
stores water in the body cells in the e-z state. The same goes for light therapy, from
exposure to the sun to laser therapy. J. Pollack suggests that the effect of infrared
laser therapy is mainly related to the «charging» of damaged cells with e-z water,
as well as stimulation of the increase in capillary blood flow.
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PollacK’s discovery of the connection between the proportion of water in its e-z
state and the content of oxygen in such water is very important, namely: there is more
oxygen in e-z water than in ordinary water, and vice versa - by increasing the content
of O, in water, we contribute to an increase in the proportion of water in the e-z state.

The next bright result of J. Pollack’s research was the study of the hydrodynamic
effect of the excitation of the water vortex, which leads to an increase in the e-z
fraction of water on the surface of the dishes.

J. Pollak recommends choosing the deepest underground water as a source
of drinking water, since the formation of boundary e-z water accelerates with
increasing pressure in the water. He also recommends, along with drinking
e-z-enriched drinking water, to feed your body with electrons by grounding it
/ (including walking on the ground barefoot). The validity of this technique is
explained by the fact that atmospheric electricity is dominated by charges with
a plus sign, and on the surface of the earth electric charges with a minus sign
accumulate - the same as the electric charges in our body, which support the
regenerative electron-donating state of numerous biological fluids of the human
body (i.e., electronic homeostasis water sector of the body). This is especially
true for people suffering from electron deficiency syndrome caused by man-
made environmental pollution. In this regard, the replenishment of organisms
with electrons from the environment by direct recharging from the charges of the
earth’s surface looks quite reasonable.

5. Hygienic evaluation of the influence of the structural and
energetic state of water on its physical, chemical and
biological properties.

The structural and energetic state of water largely depends on the influence of
various non-reagent factors on water, that is, external physical influence*’. At the
same time, changes in the structural and energetic state of water lead to noticeable
changes in its biological activity” and, ultimately, to an increase in the biological
value of drinking water. The sensitivity of the structural and energetic state of water
to the influence of external physical factors determines its special role as a mediator
between the influence of the environment and the physiological state of living
organisms that consume reagent-free modified water””. Accordingly, the number of

24 Beuxnii, O. B, & fIpemenko, 10. I. (1998). Bona u snekTpoMarHuTHbIe BOTHBL. BuomeduyuHckas paouoanexmpo-
Huxa, Ne 2, C. 3-6.

25 Iynaes, 0. B., Epemnn, C. M., Mapxkos, 1. A., Hosocenosa, E. I, Hosukos, B. B, Ten, 0. A., & ®ecenko, E. E. (2005).
DusnKo-XuMmuecKme CBOICTBa Oe3peareHTHO-MOAU(UIINPOBAHHOI BOLBI 1 €€ OMoIornyecKas akKTUMBHOCTD. JKyp-
Hazn paouoanekmponuxu, 11, 1684-1719.

26 Bsicouxnii, E. V. Buocdepa - sxusas Boga opranusma. (2010). JJorenx, 459 c.
27 benxuii, O. B., & SIpemenko, 10. I. (1998). Boga u anekrpoMarHuTHbIe BONHbL. BIOMeIMIIMHCKAsT pafiNos/IeKTpo-
HUKa, N 2, 3-6 c; I'ynaes, 0. B., Epemun, C. M., Mapxkos, V. A., Hosocenosa, E. I, Hosuxos, B. B., Ten, I0. A, &
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studies related to the hygienic assessment of the consequences of water treatment
methods that affect the structural and energetic state of water is increasing®.

According to modern concepts, the endogenous water of biological organisms
is in a special structured state (boundary, associated, e-z) of water, which is
characterized by a biologically important increased activity of electrons®. It was
shown that changes in the structural and energy parameters of water, as a result
of the influence of non-reagent physical factors, cause changes in metabolic
processes in the body by increasing the permeability of cell membranes™®. It has
been established that dosed use of water with a changed structure helps to increase
the body’s immunoreactivity and improve lipid and carbon metabolism®'.

The study®® developed a methodology for determining the proportion of
structured water (in percent) in water treated by various reagent-free methods.
It has been experimentally proven that an excess (more than 0.778 %) and a
decrease (less than 0.553 %) of the content of the bound phase in water leads
to a significant change in the biological activity of water in relation to the
physiological state of various biotest organisms. It has also been shown that
during long-term consumption of water with an increased share of its structured
phase by warm-blooded animals, a change in morphofunctional, specific
immunological and cytogenetic indicators is observed”. In this work, changes
in the structural state of water and its electrochemical parameters were studied
after water treatment with electromagnetic radiation, a stationary magnetic
field, filtration through carbon sorbent materials, after treatment with infrared
radiation and a vortex electromagnetic field. An increase in the content of the
structured (bound) fraction in the treated water is accompanied by an increase
in the pH value and specific electrical conductivity of water with a simultaneous
decrease in the value of redox potential and viscosity, which correlates with the
known regularities of the formation of ECAW.

Pecenko, E. E. (2005). ®usnxo-xuMmudecKie CBOMCTBA Ge3peareHTHO-MOANUIMPOBAHHOI BOABI 1 €€ O1oornde-
cKas aKTUBHOCTD. JKypHan paduoanexmponuxu, 11, 1684-1719.

28 Kysy6osa, JI. 1., & Ko6puna, B. H. (1996). Xumndeckue MeTO/bI IIOATOTOBKY BOLBI (XIOPMPOBAHIE, O30HN-
posanne, propupoBanne). Ikonoeus. Cepus aHarumuueckux 0630posé muposoii numepamypol, (42), 1132;
Bonpmak, 0. B., Boponos, C. B., Karanos, B. fI., & Conuuesa, T. A. (2016). bespeareHTHas akTuBaLMsI
cpenbt OGI/ITaHI/IH Y€/I0BEKa, NUTbEeBOI BOJIbI N HpOJIyKTOB ONUTAHUA — q)aKTOp OIITUMM3AL NN 3TIEKTPOHHOTO
COCTOSHUSA KICTOYHBIX CpPeJ, yIy4lIeHNUs 3J0POBbA U Jonronetus. IIpobnemvt cmapenus u 0oneonemus,
(25, Ne 1), 40.

29 Jlanuw, [I. B. (2014). Hayumvie 0cHOBbL 2uzieHueckoli OLeHKU 6030elicBUS XUMUUeCKUX (Pakmopos okpyscato-
wieil u npousso0CmeeHHoL Cpedbl HA COCIOAHUE NPOLECCO8 UMMYHHOL U HeliposHdokpurHoil peeynauuu (Doctoral
dissertation, ITepm. roc. Mef. akap. M. akaji. EA Baruepa). 268 c.

30 Paxmanus, 10. A., Crexus, A. A., SIkosnesa, I. B., & TarapuHos, B. B. (2013). HoBblit ¢pakTop pucka 310pOBbs 4e/o-
BeKa-ZieULIUT 97IeKTPOHOB B OKpy»Katoleli cpene. Crmpamezus epajc0anckoti 3auyumot: npoonemvl U uccied08aniis,
3(1), C.39-51.

31 Crexun, A. A, & Skosnesa, I. B. (2009). MeTogonorndeckue mpo6neMbl M3y4eHUS 3TEKTPOHHOTO COCTOSHMA
CHCTEMBbI «OKPY’KaOLIasi Cpefja-yenoBek». [uzuena u canumapus, (5), C. 79-82.

32 Boiconxuit, E. V1. Buocdepa - xuas Boga opranusma. (2010). Joxernx, 459 c.
33 Ibib.
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The research results show the importance of implementing new methods
of monitoring changes in the structural and energetic state of water in the water
treatment process and, accordingly, of developing methods for assessing structural
changes in reagent-free treated water. As it was done in*, where a new cryophysical
method of estimating the content of the structured phase in water was developed,
which is based on the determination of the volume of gas released during the freezing
of water. The method ensures the accuracy of determining the structural parameters
of water at the level of 5% based on the average values of the measured values.

The structurogenic nature of water is the reason for the continuous forma-
tion of both random associates that do not have a stably ordered structure, as
well as clusters — associates that have a certain stable structure over time. It is
believed that ordinary water consists of 60 % of individual molecules and random
associates, and 40 % of structured clusters. The peculiarities of the formation of
structures in water are associated with the fact that water is continuously under
the external influence of numerous energy-informational factors, and the struc-
tural features of cluster formations to a certain extent correspond to the nature of
these external factors. According to research™, a short-lived associate of 35 water
molecules, when combined with another equally short-lived associate, can form
a structure whose lifetime is no longer 10-15 s, but two orders of magnitude lon-
ger. Theoretical calculations indicate the possibility of the existence of crystalline
formations in water, which consist of 912 molecules, the lifetime of which is min-
utes or even hours*. According to the imagination of the author”, there are many
similar crystals in water, and on the surface of each face of each crystal, a unique,
random geometric distribution of charges is formed.

The response of water, depending on its structural and energetic state at the
time of external physical factors acting on it, affects many technological processes
in which water participates, for example, in food production technologies. It is
known that ice at normal pressure above 0 °C melts, and water below 0 °C can
be in a supercooled state®. Food products freeze at temperatures slightly below
0 °C*, and the bound water in them does not freeze at minus 20 °C and does not

34 Bsicouxnii, E. V. Buocdepa - sxusas Boma opranusma. (2010). JJorenx, 459 c.

35 Xaw, B. A., Bnacos, B. A., Meiukus, B. @., Vbxoiikus, [I. A., & Tamos, [I. JI. (2012). AHanus CTPyKTypbI 11 CBOJCTB
pasbaB/IeHHBIX BOJHBIX cucTeM. [lonumemamuueckuii cemesoti snekmponHuviil Hayunviii scypran Kybamnckozo 2ocy-
dapcmeenHozo azpapHozo yHusepcumemad, (81), C. 11-25.

36 Ibib.

37 Ibib.

38 Xaxamu, A. B., & Koponésa, A. B. (2014). ViccnenoBanue TeMIiepaTypHOI 3aBICHMOCTY CIIEKTPOB IEPEOX/IaXK-
HeHHOIT Bopibl B cpenHert VIK-o6mactu. Becmnux Mockosckozo ynusepcumema. Cepust 3. Pusuxa. Acmponomus, (1),
C. 61-66; AnTOHYeHKO, B. fI. (1983). Mukpockonuueckas meopus 600bt 6 nopax memopan. Haykosa mgymxa. 100 c.

39 Xapenko, E. H., Apxunos, JI. O., & Apuuenckas, H. H. (2019). Ycranosnenve GpyHKIMOHAIBHOI 3aBUCHMOCTH KO-

JIMYeCcTBa BBIMOPOYKEHHOI BOIBI OT MHAMBIU/YaTbHBIX KPUOCKOIMYECKNX TeMIleparyp pui6sl. Tpyow BHIPO, 176,
C. 81-94.
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evaporate at 100 °C. The authors* consider the peculiarities of the behavior of
water molecules and thermophysical parameters of water for its various phase
states: liquid water, ice, and «bound» (boundary) water. At the same time, they see
the key point in the study of the behavior of water molecules in the consideration
of changes in the nature of their vibrations in different phase states.

For protein molecules, the structure of which is quite mobile and capable
of rearrangements, their structure will be additionally strengthened by water
molecules adjacent to them in the associated state (boundary water). In close
proximity to protein molecules, immobile associates of boundary (hydrate) water
form structuring protein molecules, so-called «coats». Such ice-like hydrate
structures form a crystalline framework/corset inside and around the biopolymer
molecules, maintaining their native shape, providing them with a natural structure.
If the distances and angles between bonds are not optimal and the strength of the
hydrogen bond network in the hydrated structures is weakened, the biopolymer
molecule will lose part of the strength of its crystal-like «framework/corset»,
which ultimately leads to a change in its spatial configuration*' destruction of
its structure and form. The structuring «fur coat» around protein molecules and
other macromolecules is their hydrated shell.

Its thickness depends on the number of ionized groups (with a negative charge
sign) on the surface of macromolecules unfolded in water**.

Summarizing the data obtained in work® allows the authors to formulate the
following conclusions: a decrease in the number of rotational or libration modes
of vibration of water molecules in the state of ice or in the associated ice-like state
leads to a strengthening of hydrogen bonds between molecules and to a decrease in
the number of vibrational degrees of freedom and magnitude heat capacity of water.

The state and structure of macro- and biomolecules in aqueous solutions
is determined by the strength of the structures of their hydration shells.
In*, the primary mechanism of the therapeutic action of extremely high-
frequency (EHF) therapy was investigated. The author believes that the primary
mechanism of the therapeutic effect of EHF irradiation of tissues (organs) is
the energy-informational interaction of the structure of endogenous water and
the body as a whole, which has changed under the influence of EHF waves. The

40 Tpetpsaxos, I0. M. (2013). Boga. Ctpykrypa u Termnodusndeckne mapaMeTpsl. VKeBc: peryniapHas 1 XaoTHYecKast
JMMHAMUKa. 552 .

41 Jlommukmit, IT. (2009). BsanmopeiictBue 6monorndeckux o6bektoB ¢ ¢msnmuecknmu dakropamu. Kues, KITN.
267 c.

42 Hexnonos, A. 1. (2016). ViBaukun A. H. xonormndeckie ocHOBbI Ouorexnonorun. M. : MI'YJI, 416 c.

43 Tperbsaxos, 10. M. (2013). Boga. Crpykrypa u Temnodusndeckne mapaMeTpsl. VI>KeBc: perynspHas 1 XaoTHdecKast
JIMHaMUKa. 552 c.

44 Jlykpsiumua, B.B. (2013). IlepBuunbii MexaHusMm BospeiictBus npyu KBY-repammu. Meduyurckuii scypran. Ne 1.
C.97-104.
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proposed phenomenological model of the primary mechanism of action of EHF
radiation, which recognizes the main active factor of the effect of EHF therapy
as the action of the electrostatic field, which is created under the action of EHF
radiation by large associates of water molecules, due to the deep penetration of
the electrostatic field into the human body.

The reason for the appearance of increased chemical and biological activity
in reagent-free treated water is its transition due to the absorption of external
excitation energy from a thermodynamically balanced state to a quasi-non-
equilibrium excited state. Quasi, because after the termination of the action of
the energy source of external excitation, the water will self-flow towards the
restoration of the state of primary equilibrium (relaxation process). In the process
of relaxation, the excess free energy acquired by water during excitation will be
dissipated. If such an excited water molecule gets inside a living cell, then the
released energy of excitement will be able to be perceived in accordance with its
nature and purpose by the consumer of this energy, and which will eventually go
to perform certain biological work in the cell.

Thus, excited (activated) water in the human body performs the role of
an energy receiver of external non-reactive influence, that is, a battery and a
distributor of this acquired energy, which is ultimately spent on meeting the
energy needs of living organisms. From this, it becomes clear the presence of a
variety of therapeutic effects from the use of activated water directly, or through
drinks and food products, which are part of it. The most thoroughly biological
(including therapeutic) effects were studied in the study of the processes of
electrochemical activation of water®. It was established that aqueous solutions
after unipolar (anodic or cathodic) electrochemical treatment in a diaphragm
electrolyzer acquire a non-equilibrium state and abnormal physicochemical
properties compared to anolyte and catholyte models obtained by dissolving
the corresponding chemical reagents in water. By changing the conditions
of electrolysis, aqueous solutions with predetermined redox properties are
obtained in an extremely wide range of redox potential values in the reduced and
redox state*. Electrochemically activated water (ECAW) goes into a metastable
activated state, maintaining increased reactivity in various physicochemical
processes for tens of hours.

Electrochemically activated (ECA) aqueous solutions are used in numerous
industrial technologies for the production of various products.

45 baxup, B. M. (1992). Onexrpoxumunyeckas aktupaumsa. M.: BHUMVIMT, 2, C. 29-30.

46 Tlpwrynxwuii, B. V1., & Baxup, B. M. (1997). OnekTpoakTuBupoBaHHas Bojia. AHOMa/IbHbIE CBOJICTBA, MEXaHU3M 6110-
norndeckoro aevictsust. Tpyovt BHUMMT. P. 228.
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Interesting and promising biomedical effects of the use of EXA were also
obtained, among which the high antibacterial activity of anolyte” stands
out, which was widely used in medical practice for effective disinfection
procedures®®. The effectiveness of disinfection ensures the presence of chlorine
oxide, hypochlorous acid, sodium hypochlorite in the anolyte, which is
synthesized during the electrolysis of weakly mineralized sodium chloride
solutions. Experiments® showed the high efficiency of neutral anolyte in
the treatment of diarrhea in newborn calves caused by pathogens such as
Eshehrihia coli, Protens Vulgaris, Sulmonella Dublin, etc. The death of these
types of bacteria was observed after 5 minutes of contact with the anolyte, and
staphylococcus died after 7 minutes. Neutral anolyte was given to calves with
diarrhea 2 times a day, 200 ml per dose. Recovery was observed on the third day
of treatment. When pigs are treated with anolyte (pH=2.5-3.4), the causative
agent of erysipelas on various fragments of inflammatory zones dies after 6-7
minutes®. The work®! describes the effective treatment of dogs with plague by
taking anolyte (pH=2-3) and catholyte (pH=11). The authors®’, summarizing
the features of the effect of the use of catholyte on the health indicators of
the body, conclude that the catholyte, which is characterized by an increased
electron-donating state of biological environments, defines itself as a factor of
antioxidant protection, that is, as a classic antioxidant®

Catholyte with restorative electron-donating properties compensates
the body for charges and energy lost during pathology®*. In the study>
observations of antimutagenic and anticancer properties of the use of

47 Baxup, B. M. (1999). CoBpeMeHHBIe TEXHIYECKIE HTIEKTPOXNMUYECKIE CUCTEMBI /I 06e33apasKIMBAHIs, OYNCTKY 1
aKTUMBUpOBaHMA Boabl. M.: BHUMIMT, 84 c.

48 bypak, . 1., Muxmuc, H. U, llupsaxosa, T. A., Ipuropresa, C. B., Yepkacosa, O. A., & IOpkesny, A. b. (2014).
TurmeHndeckas OljeHKa Ae3MHPUIMPYIOIETO CPeACTBA «AHOMUT HENTPabHbI»y. Becmuuk Bumebckozo eocydap-
CMBEHH020 MEOUUUHCKO20 yHusepcumema, 13 (5), C.105-111.

49 Muxmuc, H. M. (2007). Toxcukonornyeckne CBOJCTBA NEKTPUYECKY aKTUBMPOBAHHBIX PacTBOPOB. Becmuuk Bu-
mebckozo eocydapcmeenHozo yHusepcumema. Tom 6. Nel. C. 1-7.

50 3omoryxu, C., [Tynbueposckas, /1., & Bapr, H. (2019). HefiTpambHblit aHOMNUT HPM SKEMYAOYHO-KMIIEIHBIX 3a607Te-
BaHISX TeJIAT. Bemepunapusi cenvckoxo3siicmeeHHbIx susomuoix, (7), C. 34-40.

51 [eruens, H. V. (2007). Oco6eHHOCT 311M300THYECKOTO IIPOLecca YYMbI co6aK B CTaBPOIIOIbCKOM Kpae, COBEpIIEH-
CTBOBAHNE METOJIOB AMATHOCTHKY, TPOMUIAKTIKY U JIeYeHNA. cneyuanvrHocmy 16.00.03 BemepunapHas snusoomo-
7102Usl, MUKOTIO2US C MUKOMOKCUKO7I02Uet U UMMYHOM02Us. 157 C.

52 Baxmup, B. M. (1992). Onexrpoxnmmdeckas aktusanys. M.: BHYUMVIMT, 2. C. 29-30.

53 Nakagava, S. (1998). Spectroscopic Characterization and the pH Dependnce of Bactericidal Activity of the Aqueous
Chlorine Solution. V.14.P .691-698; Mupomnnkos, A. V. (2004). VccnegoBaHine IpudunH 611070 NIECKOTO JeICTBIS
9NEKTPOXMMIIECKY aKTVBIPOBAHHBIX PACTBOPOB II0 M3MeHeHNI0 pocTa Kinetok E. coli. buogusuxa, 49(5), 866-871;
YkpaiHenp, A. 1., Bonpiuak, 0. B., & Mapusis, A. 1. (2017). 3acrocyBanHs 6espeareHTHO MOAM(IKOBaHOI BOJM ISt
HiBUIIEHHA eeKTUBHOCTI Xap4oBOro BYPOOHMIITBA i mosinieHHa AkocTi npoaykuil. Haykosi npayi Hayionano-
HO20 yHisepcumermy xap4oeux mexuonoziti, (23, Ne 5 (1)), C. 186-199

54 Tomoxsacr, K. C., Pepxakos, [I. C., Yaiika, B. B., & I'ynbkos, A. H. (2011). ITepcrieKTUBbI MCIIOIb30BAHMS 3TEKTPOXN-
MUYECKOI1 aKTUBALN PACTBOPOB. Boda: xumus u axonozus, (2), 23-30; Ilernuckuit, V. M., Ilepp, B. I1., Kny6aHb, B.
A., Maiigny, A. B., & Tkauésa, K. B. (2014). Buonornuecku axtusHas Boga (BAB): MmaTepnasisl 110 HOBBIM crioco6am
€€ IoTyYeHNs U IpuMeHeHust. [Ipo6nemu 300iHxceHepii ma semepuraproi meduunu, (29 (2)), C. 55-64.

55 Ipunynkuit, B. V1., & Baxup, B. M. (1999). DieKTOXMMIYeCKN aKTUBIPOBAHHAS BOJIA: aHOMA/IbHbIE CBOVICTBA, MeXa-
H13M 6uonoruyeckoro peincteus. « MVC- PT» Nel0-1.
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catholyte are given. It is also known from literary sources® that the use of
catholyte by experimental animals leads to an increase in their immunity and
a decrease in the incidence of colds and infectious diseases. There is also a
positive effect on the reproductive performance of animals, their metabolic
functions and, ultimately, on weight gain®’. In a meticulous and generalizing
work?, the author proves that catholyte is a non-specific activator of the
body’s protective functions. Catholyte disrupts the dynamic balance and
thereby gives an additional stimulus to the growth and development of the
animal organism by affecting the electrolyte composition of the blood serum.
Increasing its buffer alkalinity, increasing calcium content, optimizing the
composition of the intracellular environment of the mucous membranes of the
gastrointestinal tract. According to the authors®, catholyte has the properties
of an immune response modulator. The author® notes that catholyte also has
probiotic properties, the effectiveness of which is comparable to the effect of
probiotic preparations. In experimental dysbacteriosis caused by long-term
administration of an antibiotic (10 times higher than therapeutic doses),
catholyte helps to accelerate the normalization of the physiological state and
restore the number and functional activity of the intestinal microflora of
animals compared to the effect of well-known probiotics of the «Astra» type.

6. Experimental studies of the acquisition of changes in the
structural and energetic state by water upon contact with
the surface of arock crystal dispersion and its evolution due
to the hydrodynamic excitation of the system.

Accordingto the modern structural paradigm, when assessing the patterns
of intermolecular interactions in water, when considering the interaction of
water molecules with the hydrophilic surfaces of highly ordered crystalline
structures (silicon dioxide, flint, rock crystal, etc.), the structure of water
in the boundary layer acquires a crystalline ice-like order. The transition of

56 IIpmrynxwit, B. V., baxup, B. M.OnekTpoxummdeckn akKTUBMPOBaHHAsA BOJja: aHOMa/IbHBIe CBOVICTBA, MEXaHU3M
61010rN4ecKoro aeiicteua. Mocksa, 1995. C. 1-151.

57 Maszaes, I0. B., & Kpasuenko, B. H. (2015). I[IpuMeHeHne 571eKTpOAKTUBUPOBAHHOI BOABL B )KUBOTHOBOACTBE. O0-
ujecmeenHas Hayunas opeanudayus «Hayka u xo3siicmeo», Ne4, 9 c.

58 Cwubnpues, B. C., Kynaxos, JI. I0., Crpoes, C. A. (2016). KougykroMeTpudeckoe OMOTHCTHPOBaHNE B IPMMEHEHUI
K OLIeHKe IIPO- 11 aHTMOAKTepMaIbHBIX CBOICTB KaTONIMTOB M aHOMNTOB. HayuHo-mexnuueckutl secrmuuk urngopma-
UUOHHBLX mexHonoeutl, mexanuku u onmuxu. T. 16, Ne3. C. 573-576.

59 bBaxup, B. M. (1992). Onexrpoxummdeckas aktusanus. M.: BHUMVIMT, 2, 29-30; Cubupres, B. C., Kyrakos, JI. 10.,
Crpoes, C. A. (2016). KonaykTomeTpuieckoe GMOTHCTMPOBaHME B IPUMEHEHNUM K OLIEHKe TIPO- ¥ aHTUOAKTepuab-
HbIX CBOJICTB KaTO/IUTOB ¥ AHONUTOB. HayuHo-mexHuueckuii 6ecnux uHPOPMayUOHHbIX MexXHON02Ull, MeXAHUKU U
onmuxu. T. 16, Ne3. C. 573-576.

60 Cwubnupues, B. C., Kynakos, JI. 10., Crpoes, C. A. (2016). KougykromeTpndeckoe OMOTHCTMPOBaHNE B IPMMEHEHUI
K OLIeHKe IIPO- 1 aHTMOAKTePMaIbHBIX CBOICTB KaTOJIMTOB U aHOMNTOB. HayuHo-mexnuueckutl eecrmuuk ungopma-
UUOHHDLX mexHonoeutl, mexanuku u onmuxu. T. 16, Ne3. C. 573-576.
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boundary water molecules to a crystalline ordered state is accompanied by
the acquisition of an electrical charge with a minus sign by the structured
water. At the same time, in liquid water, which according to modern ideas
is a heterophase liquid-cluster system, the value of the redox potential of
the system shifts in the direction of negative redox potential (RP) values,
and the pH value increases accordingly. In order to experimentally verify
the correctness of such considerations, we investigated the parameters of the
structural and energetic state of distilled water (pH, redox potential, and
total dissolved solids (TDS)) before contact with dyspeptic rock crystal (3...5
mm), during contact of water with a mineral in a static mode (table. 1), as
well as after a cycle of mixing the dispersion with a dielectric (glass) stick

with an intensity of 100 rpm, Fig. 1.
Table 1

Parameters of the structural and energetic state of distilled
water before and after contact with rock crystal dyspepsia

. RP, TDS,
Indicator pH mvV mg/l
Control sample 6,75 223 2
After pouring the
dispersion with 7,43 147 27
water

Under hydrostatic conditions of contact of distilled water with the surface of
dispersed particles of rock crystal, the parameters of the structural-energy state
of the liquid phase of water, as a result of the formation of a crystalline layer of
boundary water on the surface of the rock crystal, changed slightly, namely by the
value: pH=+0.67; RP=-76 mV; TDS =+25 mg/l. That is, the acid-alkaline balance
of the liquid phase of water shifted towards the alkaline state of water, the redox
balance shifted towards the reducing state of water, and the indicator of the total
salinity of water increased by 25 mg/1.

After a cycle of 200 intensive stirrings of the rock crystal dispersion for 2 minutes
at a room temperature of 21.5 °C, the indicators of the structural and energetic state
of water acquired values corresponding to the starting points of Fig. 1.

It can be seen from the given data that relative to the parameters of
water during its hydrostatic contact with the dispersion surface, the hydro-
dynamic excitation of the system led to an additional change in the
parameters of the structural-energy state of water in the same direction as
the changes during the hydrostatic mode of water contact with the rock
crystal dispersion surface.
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Fig. 1. The nature of changes over time in the parameters of the structural
and energetic state of water in the relaxation process after the termination
of external hydrodynamic excitation in the system.

To assess the nature of changes in the thermodynamic state of the system
after its hydrodynamic excitation (non-equilibrium or quasi-non-equilibrium),
the parameters of the structural and energetic state of water over time from the
moment of termination of its hydrodynamic excitation by mechanical mixing of
the dispersion were investigated.

In fig. 1 shows the values of pH, RP, and TDS value of water over a certain
period of time from the moment the mixing of the dispersion was stopped. As
can be seen, the value of the pH of the water automatically goes towards the
initial (before the water is excited) values, which characterize a slightly more
acidic state of the initial water. The value of RP spontaneously increases to
the side of the oxidative redox state, which indicates that water has acquired
a quasi-non-equilibrium state as a result of mechanical action on the rock
crystal dispersion.

Thus, the results of the experiment fully correspond to modern ideas about
the regularities of changes in the structural and energetic state of water during
its interaction with the surface of hydrophilic solid highly ordered crystals. The
presence of the relaxation process in the crystal-water system also indicates the
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energetic excitation of water molecules during the transition to the structured
state of boundary water.

Thus, the effects of the influence of external field factors on the structural
and energetic state of water established by us are in full accordance with the
ideas of modern science about the inextricable connection between the patterns
of intermolecular interactions of water molecules and their interaction with
hydrophilic molecules of foreign substances and the structure of water and the
nature of energy excitations its molecules.
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Binkn ropoxy BBaKaroTbCA (PYyHKIIIOHA/IBHVMM iHTpefieHTaMu I IifiBU-
IIeHHsI BMICTY Oi/Ika B pallioHi, 3a6e31edyouy Ipy I1bOMY IIeBHi QYHKIIIOHaTbHO-
texHomoriyHi BractuBocTi (PTB) M'sicHux i M’sicomicTkux cucreM. [HrpemieHTn
TOPOXY BUKOPUCTOBYIOTbCS B PisHMX (hOpMax y TeXHOJIOTII (papiieBux MpopyKTiB
3aJIEXKHO BiJj pelenTypy Ta BiIlIOBIZHOCTI HOPMAaTUBHMM BMMOTaM.

Binkuropoxy3B’s3yI0Tb BOTOI'Y i )KUP, i CTBOPIOIOYY TBEPAY TEKCTYPY 3aBIAKN
BMICTy aMinosu, peTporpajanii KpoxMaio Ta YTBOPEHHIO remo. MscHi mpo-
IAYKTY TPajyuLiliHO 306aradyroTbCcs pisHOMaHiTHUMM iHrpemieHTamu (6inmkamu,
K/IITKOBMHOIO, KPOXMaJIeM TOIIO) 3aBAAKM IX (YHKI[iOHa/JIbHOCTI Ta TEKCTYPi.
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