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11.  NEW THEORY OF LOW VOLTAGE ELECROLYSIS OF WATER

11.1. Introduction

Usefulness of any theory is determined by its possibilities to forecast the results of new experiments and correct interpretation of the existing experiments. Let us see if the theory being elaborated by us meets these requirements. As we encroach upon the solution of global problems, it is useful to know their state at the moment of our encroachment. Energy problem is known to be one of the global problems of the mankind. 

The global energy problems have been discussed for a long time; they are will known. Depletion of natural energy carriers (oil, gas and coal) is the first problem. Environmental safety of energy carriers is the second problem. It is generally recognized that the solution of the issues connected with the aggregate of these two problems is of a global character. The scientific research results, which should belong to global energy, originate from it. First and foremost, they are such scientific investigations, which result in the possibility to use an inexhaustible and environmental friendly energy carrier. It has been known for a long time. It is hydrogen produced from water.

Why hydrogen and why from water? Because when hydrogen is burnt, water is formed again; thus, the energy carrier is inexhaustible. As far as inexhaustibility and environmental safety are concerned, hydrogen has no competitors. But the implementation of these qualities is restricted by large energy expenses for hydrogen production from water. For hydrogen production, modern electrolyzers use by 10 or 20% more energy when it is produced while hydrogen is burnt.

It is easy to imagine what financial and intellectual resources of the world are included in the search of the ways how to reduce energy expenses for hydrogen production from water. In Russia, many scientific institutions of branch science and educational institutions are busy with this problem. There exists a research hydrogen institute. The associations of scientists on hydrogen energetics have been established in USA and Europe. 

Energy problem is global not due to depletion of oil and gas, but due to their environmental hazard. But the confirmations exist that the world owners of energy resources do not bother about the environmental hazard problem of modern energy carriers.

In history of science, the facts of annihilation of the scientists who have won success in energy expense reduction for hydrogen production from water have already been registered. The orderers of these actions think that they will lose their profits with the rise of hydrogen energetics. They do not understand that this rise cannot be abrupt. It is impossible to substitute hydrogen energetics infrastructure for energy infrastructure of the existing energy carriers during one year or even during ten years. Besides, hydrogen energetics infrastructure will be created not on a blank space. It will be integrated into the existing infrastructure of energetics gradually; and its owners will automatically become the owners of hydrogen energetics. The first step has already been made in this direction. In USA, a decision has been adopted to equip all filling stations with the pumps to fill the cars with hydrogen. 

It is known that the theoretical investigation results publication in press is a priority. Usually, such priority is a personal one. Usually, a patent is a priority of the experimental investigation results. As a rule, this patent belongs to a group of authors. A published patent is a jinnee released from a bottle. No finesse of the authors to encumber a reproduction of experimental data given in a patent without the participation of the authors can stop the process of their implementation. Thus, the authors or a group of the authors who have filed an application for a patent are deprived automatically of the opportunity to influence the process of practical realization of their ideas. 

            It is known that if it becomes possible to reduce energy expenses for hydrogen production of water 5fold, it will be the cheapest energy carrier.
11.2. Contradictions of the Existing Theory of Water  Electrolysis

          American scientists Fleishmann and Pons have reported about obtaining of additional energy during water electrolysis in 1989 year and about the fact that cold nuclear fusion is the source of this energy [67]. Hundreds of experiments were made in various countries in order to check this fact [23], [28], [50], [51], [65], [67], [73], [79], [83], [103]. A part of the scientists confirmed it, and another part received a negative result [67], [74]. The cause of such state remains unclear. That’s why let us analyse the water electrolysis process once again and try to make out with the essence of the processes, which take place [109].

The results of the given experiment put the main question: by which physical and chemical phenomenon is additional energy generated during usual water electrolysis? The first hypothesis: nuclear fusion at low temperature (cold nuclear fusion) is being checked from 1989 year, but still it has no definite confirmation [67], [76]. The second hypothesis assumes that there is a certain particle called  “ersion”, which is responsible for the emergence of additional energy [77]. But the main characteristics of this particle remain unknown, that’s why it is necessary to check one more hypothesis: additional energy is extracted from energies of chemical bonds of water molecules.

The main purpose of electrolysis of water is production of hydrogen, which is considered to be the most prospective energy carrier in the future [39], [41], [49], [56], [57]. It has been discovered quite recently that in some cases access energy is released when this process takes place [67]. If we want to find out its cause, we should analyses a classical method of hydrogen production by means of water electrolysis. It is described in reference books. Chemical reactions, which take place during this process, are used for the calculations of its parameters. They are considered to be clear and do not give rise to objections of both chemists and physicists. Let us consider if it is actually clear. 

Cathode and anode reactions are described in the manual in such a way [2]. “The following reaction takes place at the cathode
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Two electrons, which have arrived from the cathode, react with two molecules of water forming hydrogen molecule 
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 and two ions of hydroxyl  
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. Molecular hydrogen forms the bubbles of gaseous hydrogen (when the solution near the cathode has been saturated with hydrogen), and the ions of hydroxyl remain in the solution.

The following reaction takes place at the anode
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Four electrons come to the anode from two molecules of water which is decomposed with the formation of an oxygen molecule and four ions of hydrogen.

Total reaction can be obtained if the equation (257) is multiplied by 2 and added together with the equation (258). It is put down in the following way
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… in acid solutions with a high concentration of hydrogen ions, the following reaction cam take place at the cathode
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Let us close quotation marks and put the following question: how should be the symbol 
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 interpreted in this description of the essence of electrolysis process? Naturally, 
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 means positive ion of hydrogen atom, i.e. proton. But the chemists have managed to designate a positively charged ion of hydroxonium 
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 with the same symbol. They have come to an agreement: to write 
[image: image10.wmf]+

H

  instead of 
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 for the purpose of simplification. We have nothing but guess: should we always understand a chemical symbol 
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 as a set of symbols 
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 or no? If so, how should we distinguish the cases “yes” and “no”? Symbol 
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 is used in many other chemical reactions. We should note that it is not the author of the above-mentioned manual who should be blamed, he has acted in the way as others act.

If we agree with the process of electrolysis described in the given manual, it means that water solution has the protons, which are designated with the help of the symbol 
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 by the author. As they have a positive charge, they move to the cathode; having obtained electron 
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  from it, they form hydrogen atoms 
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, which being connected form the molecules 
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. It is impossible to interpret the formula in another way (258) and (260).

Besides, it appears from the formula (258) that at the anode the fusion process of the oxygen molecules from its atoms takes place, which should be accompanied by release of energy of  495 kJ/mole [2]. It should be taken into account during the analysis of energy balance of water electrolysis process, but in modern chemistry they are not accustomed to carry out such analysis, because it gives lots of contradictions with the experiment. 

The first contradiction. Let us introduce symbol 
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 for the designation of the proton only, as it should be. The hydrogen atom formation reaction is written in the following way
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The hydrogen molecule formation reaction is presented in the following way
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The hypothesis concerning the presence of free protons in various chemical solutions is frequently used in chemistry. By the appearance of plasma electrolysis of water casts doubt on this hypothesis. The matter is that the proton is an active formation, which can exist only in the composition of various chemical compounds. If the conditions are created under which the proton is separated from the chemical compound, it lacks the existence phase in the free state almost completely. Having separated from one chemical element, it unites with other one at once.

Evidently, there are such conditions when the proton of the hydrogen atom having separated from water molecule is connected with the electron emitted by the cathode and forms hydrogen atom. It is known that hydrogen atoms exist at the temperature of 5000…10000(C [52]. It means that plasma with such temperature should be formed at a certain density of the hydrogen atoms in the unit of volume. As it is known, no atomic hydrogen plasma is formed during low-voltage electrolysis of water. It means that there is no atomic hydrogen fusion process in this case. 

Hydrogen molecule fusion energy (436 kJ/mole) is known in modern chemistry, that’s why we can calculate approximate quantity of  energy, which should be released in electrolytic solution during production of one cubic meter of hydrogen [2], [32], [52].

One cubic meter of hydrogen contains 1000/22.4=44.64 mole of molecular hydrogen. Energy is released at its fusion
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Modern electrolyzers consume nearly 4 kWh of electric power or (3600 x 4)=14400 kJ for production of one cubic meter of hydrogen. Taking into consideration energy (19463.0) of fusion of one cubic meter of hydrogen and energy (14400 kJ) consumed by its production, we find water electrolysis process efficiency index

K =
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Thus, a simple and rigorous calculation shows that the process of low voltage water electrolysis should be accompanied by a release of 35% of additional heat energy in the cathode area only. 

Let us pay attention to the fact that this index takes into consideration only energy of the fusion of hydrogen molecules and does not take into account energy of the fusion of hydrogen atoms as well as energy content of produced hydrogen.

Efficiency index (265) confirms the possibility of obtaining of additional energy, but only under the condition that electrolysis of water is accompanied with fusion process of hydrogen molecules. Lack of additional energy in the operation of modern industrial electrolyzers makes us draw an absurd conclusion (on the face of it) concerning the lack of fusion process of hydrogen molecules from its atoms. Later on we’ll show that it is so indeed.

If we agree that there is a fusion process of the oxygen molecules, the following reaction should take place in the anode area:
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It means that the oxygen molecules and the hydrogen atoms 
[image: image25.wmf]H

should be formed. But as it is known, only oxygen can be released in the anode area during low-voltage water electrolysis. 

It is known that during low-voltage water electrolysis the process of formation of 1 
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 (44.64 moles) of hydrogen is accompanied by a release of 22.32 moles of molecular oxygen. As a result, 495x22.32=11048.80 kJ of energy should be released. If we add this energy to hydrogen molecule fusion energy, we’ll get
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Total index of energy efficacy of low-voltage process of water electrolysis should be as follows:
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It is known that heat energy index of modern low-voltage process of water electrolysis is less than unit. It means that there is no fusion of the molecules of hydrogen and oxygen in this process. 

A question emerges: how are the molecules of hydrogen and oxygen formed during low-voltage process of water electrolysis? Later on, we’ll show that the molecules of hydrogen and oxygen are released from the cluster chains in the formed conditions, i.e. without the bond process of separate atoms and molecules. 

         Thus, if chemical reactions (258) and (259) took place in modern electrolyser, they would have efficiency index more than one as it follows from the ratios (265), (268). The lack of additional energy during the low voltage process of water electrolysis is the result of formation of hydrogen molecules according to the diagram shown in Fig. 78 and oxygen molecules according to the diagram shown in Fig. 79. 

The second contradiction. Now let us check the correspondence of the reality of binding energy of hydrogen atoms in water molecules accepted in modern chemistry. Modern chemistry theory gives values of binding energies of hydrogen atoms with oxygen atom in water molecule, but they differ from experimental values of these energies.

For example, in the book in chemistry [2] the following value of binding energy 
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 of one hydrogen atom (let us call it the first one  - 
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EMBED Equation.3[image: image33.wmf]b

E

=424 kJ per mole is given [2]. Let us transform it into electron-volts calculating per one bond in  a water molecule
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Binding energy of the second 
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 hydrogen atom with the oxygen atom (
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 is equal to 
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=502 kJ per mole [2]. In terms of electron-volts calculating on one bond we’ll have
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If the hydrogen atoms in water molecule have binding energies corresponding to energies given in the formulas (269) and (270), cleavage of two bonds with energies of 4.40 eV should result in the formation of the hydrogen molecule; an oxygen molecule should be formed when two bonds with energies of 5.21 eV are broken. The energy expenses for the formation of one cubic meter of hydrogen and oxygen being obtained will be 424.00х44.64=18927.36 kJ and 502.00х 22.4= 11244.8  kJ, respectively. Total energy expenses for production of one cubic metre of hydrogen will be 18927.36+11244.8=30172.16 kJ or 30172.16/3600=8.38 kWh. It is twice as much of the experimental value. Consequently, the above-mentioned (269) and (270) binding energies of the hydrogen atoms with the oxygen atom in water molecule do not correspond to reality. 

In what experiment are the actual binding energies of the hydrogen atoms with an oxygen atom in the water molecule registered? The experiments connected with water electrolysis and spectroscopy are the most congenial. Let us take minimal expenses of energy for hydrogen production established experimentally 3.8 kW(h per 
[image: image40.wmf]3
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. Let us represent this energy in terms of kJ. 3.8x3600=13680 kJ. Taking into account the fact that molar volume of all gases is similar and is equal to 22.4 l, we’ll find quantity of moles of molecular hydrogen in one cubic meter of hydrogen 1000/22.4=44.64 moles. Energy consumption per mole of hydrogen is 13680/44.64=306.45 kJ and per molecule
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In order to form the hydrogen molecule during water molecule destruction, at least two bonds of water molecules should be destroyed; it means that mean energy per bond is 3.18/2=1.59 eV. We have taken into account only the energy expenses for hydrogen production; if we take into consideration energy expenses for oxygen production, the value (271) will be less than the values (269) and (270). If we take into account solution heating and inevitable energy losses during electrolysis, we have every reason to believe that energy 1.59 eV is congenial to binding energies of the electron in hydrogen atom (Table 5) when it is on the third (n=3) energy level (1.51 eV). It is congenital to binding energy of the first electron in oxygen atom (1.53 eV) when it is on the similar energy level (Table 21). It results in almost equal probability of separation of both protons and hydrogen atoms from water molecules. 

When we have analysed energetics of the water molecule fusion process, we have shown that if we take into account fusion energy of this molecule (285.8 kJ/mole), thermal binding energy between the hydrogen atom and the oxygen atom in water molecule is equal to 1.48 eV. It proves erroneousness of the values of this energy, which result from the formulas (269) and (270).  The detailed analysis of this process will be given below.

Thus, the above-mentioned tables have no binding energies, which correspond to the existing calculations of chemists (269), (270); vice verse, these tables contain binding energies resulting from the calculation of the existing process of water electrolysis and water molecule fusion process. 

So, we have every reason to believe that the electron in the first atom of hydrogen 
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 in water molecule and the 1th electron in the oxygen atom is near the third energy levels. 

As it is clear, existing theoretical chemistry has serious contradictions with an experiment, but chemists avoid the search of the reason of these contradictions, they do not take into consideration the emerging questions. 

We’ll not find the answers to these questions within the framework of existing physical and chemical notions concerning the structure of water molecule and the process of its electrolysis, that’s why we have only one possibility: to pay attention to the own results of the investigations in this field [8], [12], [13], [17], [18], [26], [33], [53], [70], [75], [109] and to take the water molecule structure, which originates from  the atomic nucleus structures, of hydrogen (Fig. 50, a) and oxygen (Fig. 61), as the basis. 

11.3. Models of Water Molecules and its Ions

Water can demonstrate a variety of properties. The possibilities of this variety are available due to the differences of water molecule structure. The information obtained by us gives the possibility to discover and analyze the structural peculiarities of water molecule. We have shown that the electrons in the atom have no orbital movement; they interact with the nucleus like a rotating whipping top. As there are the electrons and the protons of the like electrical fields and magnetic ones with vividly expressed magnetic poles in the structure, it gives them the possibility to interact with each other and to limit their rapprochement. Due to this fact the bond between the valence electrons in the molecule and between the electrons and the protons in the atom can be depicted with the help of simple lines.

We have already noted that the bonds between the atoms in the molecule form the surface electrons, which we call valence electrons. Valence electrons of the atoms, which form a molecule, can get connected with each other or with the protons of the nuclei if the proton cell is free.
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Fig. 71. Water molecule structure at the angle of 105( between the hydrogen atoms

Hitherto, the water molecule models are depicted in such a way that the angle between the hydrogen atoms is 105(. We do not know the way this value has been derived. But if we suppose that it corresponds to reality (we have doubts about it), the water molecule model will be such as it is shown in Fig. 71 taking into consideration the model of the atomic nucleus of oxygen (Fig. 61). This model gives the reason to believe that the electrostatic repulsive forces operating between the first (e1, P1) and the second (e2, P2) hydrogen atoms increase the angle between them up to 105(. But this model does not explain the reason of explosion when hydrogen is combined oxygen as we have already described and the reason of water expansion during freezing. If we imagine that the hydrogen atoms are connected with the axis electrons of the oxygen atom (Fig. 72), the reason of water expansion during its freezing can be explained. 
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Fig. 72. Diagram of the first (charged) model of water molecule:

1, 2, 3, 4, 5, 6, 7, 8 are the numbers of the electrons of oxygen atom; P is the nuclei of hydrogen atoms (protons); 
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 and 
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 are the numbers of hydrogen electrons

As during cooling the electrons emit photons and approach the atomic nucleus, six ring electrons of the oxygen atom in water molecule (Fig. 72) approach the atomic nucleus and remove the axial electrons from the nucleus by their static field. In this case the distance between the hydrogen atoms arranged on the water molecule axis is increased. Due to it, the length of the bond with the neighbouring water molecules is increased during its freezing. Taking it into consideration we prefer the water molecule model shown in Fig. 71, and we’ll use this model only in the future. 

The structure of hydrogen atom (Fig. 50) demonstrates that if this atom unites with the first electron of oxygen atom by its only electron, the proton will be on the surface of the molecule and will form a zone with positive charge, which is generated by the proton of hydrogen atom (Fig. 72). The proton of the second hydrogen atom forms the same zone. It is connected with the second electron of oxygen atom (Fig. 72).  

The negatively charged zone is formed by the oxygen atom electrons arranged on a ring round the oxygen atom axis [2], [54], [55], [58]. Let us pay attention to the fact that binding energies between the proton 
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 and the electron 
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 (Fig. 72) in the hydrogen atom as well as binding energies of the first electron 
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 of the oxygen atom with its nucleus have the values, which are close in their magnitude on the corresponding energy levels (Table 35, 36) and Fig. 72. 

 The new theory puts the following questing before us: how many electrons are in water molecule? Do the first and the second electrons of the oxygen atom always remain in their cells when the electrons of hydrogen atoms come nearer to them? We have no definite answer to this question and we suppose that all possible variants are realized. In some cases the first and the second electrons of oxygen atom are absent in water molecule, and their places are occupied by the electrons of hydrogen atoms. But the presence of these electrons in water molecule is not excluded, because when valence electrons of the atoms unite, they are connected not only with the protons of the neighboring atom, but also with its valence electrons. Taking into consideration the above-mentioned facts, the structure of water molecule can differ in quantity of electrons in it, and it is necessary to give a name to these structures.

            We have called the structure of water molecule with a complete set of electrons the first model (Fig. 72). There exist the possibilities of the formation of water molecules not with ten electrons, but with eight electrons (Fig. 73). Let us call such model the second one. 

The main differences between the first (Fig. 72) and the second (Fig, 73) models of water molecule are in the fact that two coupled electrons are in the cells of the first electron and the second (axial) one of the oxygen atom of the first model of water molecule; in the second model of water molecule, one electron is situated in these cells, and we have every reason to call them non-coupled electrons (Fig. 73).
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Fig. 73. Diagram of  the second (discharged) model of water molecule

When coupled electrons are arranged only at one end of the oxygen atom axis (to the right), we’ll call such model the third one (Fig. 74). 

If the hypothesis concerning different quantity of electrons in water molecules is confirmed, this fact will be a decisive one in obtaining surplus energy during water electrolysis. It will determine the reason of positive and negative results of various experiments, which have been carried our for the check of the fact of existence of additional energy during water electrolysis [67]. If water contains more charged molecules, the experiment will give a positive result. When there are many discharged molecules, the result will be negative. The approximate calculations demonstrate availability of a difference in mass of one liter of charged and discharged water. It can be registered with the help of modern measurement devices.
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Fig. 74. Diagram  of the third model of water molecule

Later on we’ll show that the water molecule clusters, which have positive and negative charges, are formed before the thunderstorm discharges in the clouds. Different temperature in the clouds is the reason of the division of the water molecule clusters. Now we have an opportunity  to calculate this difference and to try to model the thunderstorm discharge process and to make it a controlled one. 

It is known that water can have alkali or acid properties. Alkali properties are formed at the expense of the increased content of hydroxyl 
[image: image52.wmf]-
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 in water (Fig. 75).
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Fig. 75. Diagram of structure of hydroxyl 
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As it is considered now, acid properties of water are formed by free protons 
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, but we do not agree with this idea, because the proton is a very active formation, that’s why it cannot exist in water in a free state. Acid properties of water are formed by an increased content of  positively charged ions of  hydroxonium 
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 (Fig. 76).

In all models of water molecules (Fig. 72-74) the ring electrons of the oxygen atom remain free forming a negative potential zone on its surface. The values of the third and the fourth potentials of ionization of the oxygen atom point out to the fact that the ring electrons are arranged nearer to the nucleus of the oxygen atom than the axial ones, that’s why the majority of their electrical and magnetic lines of force is included in the bond with the nucleus of the oxygen atom, that’s why they are less a active than the first electron and the second one. One of the ring electrons should be lifted in its cells and be removed from the nucleus of the oxygen atom. In order to realize such process it should absorb the proton of the environment.  If it takes place, it will move off the nucleus, come nearer to the surface of the atom, and the conditions will appear for the connection of the lines of force of its magnetic field with the lines of force of magnetic field of the proton or the electron. If  one of  circular electron of oxygen atom unites with the hydrogen atom, the ion of hydroxonium 
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 is formed, which forms acid properties of water (Fig. 76).
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Fig. 76. Structure of  the ion of hydroxonium 
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If the events develop in such a way, three zones with positive potential are formed on the surface of water molecule, and it becomes a positively charged ion 
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, which is called hydroxonium (Fig. 76). As we have already proved that there are no protons in free state in electrolytic solution, it means that acid properties of the solution are determined not by the proton (positive ion 
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), but by the positive ion of hydroxonium 
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. We know that the process of the removal of the electron from the atomic nucleus is accompanied by the absorption of the photons form the environment. That’s why hydroxonium ion formation process will be an endothermic one.

Hydrogen peroxide 
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 is formed from water as well. There are two oxygen atoms 
[image: image64.wmf]O

2

 and two hydrogen atoms 2H in its structure (Fig. 77).
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Fig. 77. Diagram of hydrogen peroxide model H2O2
Binding energies between the protons and the electrons taken from the calculation results of the spectra of the atoms and the ions are given in the diagrams of water molecules (Figs 72-74), hydroxyl (Fig. 75) and hydroxonium (Fig. 76). In our previous publications [70], we have treated with faith the calculation of binding energies between the atoms in the molecules carried out by chemists, that’s why we have taken a part of the values of these energies from the chemical calculations and a part from the spectrum calculation results. 

11.4. New Theory of   Low Voltage of Process of Water Electrolysis

Having the obtained information at our disposal, let us begin the search of a new structure of water molecule and a new theory of the process of its electrolysis. This theory should eliminate the existing contradictions in the description of water electrolysis and give replies to the following fundamental questions:

1 - why do the theoretical calculations (265), (267) demonstrate availability of additional energy during water electrolysis and why do the existing industrial electrolyzers fail to generate it?

2 - why do the existing theoretical values (269-270) of binding energies of hydrogen atoms in water molecules fail to correspond to experimental values of these energies during water electrolysis?

First of all, in order to find replies for these questions it is necessary to have a theory, which would allow to calculate energies of chemical bonds of the electrons with atomic nuclei when they are at any energy level. As the atoms of hydrogen and oxygen play the main role during water electrolysis, we’ll determine binding energies of their electrons with atomic nuclei. We have already given some of these calculations, but as they are very important, we’ll give them once more having added a new information. Taking into consideration that ionization energy 
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 and using formulas (212) and (213) we’ll get energies of the photons 
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 emitted or absorbed by the electron, and binding energies 
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 of the electron with the atomic nucleus corresponding to 
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 energy levels (Table 35). 

Table 35. Spectrum of the hydrogen atom

	  Values
	n
	2
	3
	4
	5
	6

	
[image: image72.wmf]ph

E

 (exp)
	eV
	10.20
	12.09
	12.75
	13.05
	13.22
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E

 (theor.)
	eV
	10.198
	12.087
	12.748
	13.054
	13.22
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 (theor.)
	eV
	3.40
	1.51
	0.85
	0.54
	0.38


As it is clear (Table 35), there are no energies 
[image: image75.wmf]b

E

, which are obtained by the chemists in their calculations (269-270) in the row of binding energies of the electron with the nucleus of hydrogen atom. But energies similar to experimental value (1.59 eV), by which gases are released during water electrolysis, are available in the row of binding energies of the electron of the hydrogen atom (1.51 eV) (Table 35) and the first electron of oxygen atom (1.53 eV) (Table 36). These energies correspond to the existence of the electrons on the third energy levels.                                                                                                                 

Thus, among binding energies of the electron of hydrogen atom with its nucleus there are energies  (1.51eV) similar to an experimental  value (1.48 eV). Let us determine the same energies for the oxygen atom electrons.

As the surface electrons  of the atoms, which have close values of binding energies with the atomic nuclei on the like energy levels, take part in chemical reactions namely, let us consider only the calculation of energies of the first electron of the oxygen atom. 

Ionization energy of the first electron of oxygen atom is equal to 
[image: image76.wmf]
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i

 =13.618 eV, and its binding energy with the atomic nucleus corresponding to the first energy level is equal to 
[image: image78.wmf]E

1

=13.752 eV. Energy indices calculation of this electron according to the formulas (212) and (213) gives the following results (Table 36).

Table 36. Spectrum of the 1st electron of the oxygen atom

	Values
	n
	2
	3
	4
	5
	6
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 (exp)
	eV
	10.18
	12.09
	12.76
	13.07
	13.24
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 (theor.)
	eV
	10.16
	12.09
	12.76
	13.07
	13.24
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 (theor.)
	eV
	3.44
	1.53
	0.86
	0.55
	0.38


As it is clear, binding energies of the first electron of oxygen atom (Table 36) practically coincide with the corresponding binding energies of the electron of hydrogen atom (Table 35). The energy corresponding to the third level (1.53eV) is similar to experimental value of gas release energy (1.48 eV) during water electrolysis. Theoretical values of binding energies of the electron of the first hydrogen atom and the first electron of the oxygen atom in water molecule  obtained on the grounds of spectrum formation law (212) and (213) (Table 36) are similar to the experimental values of this energy.

Now we have every reason to suppose that the first  electron of oxygen atom establishing the bond with the first atom of hydrogen in water molecule is on the third (
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) energy level (Table 36). 

When we have analysed the regularity of the change of binding energies of the electrons of the oxygen atom and other atoms with their nuclei, we have found that they have almost equal binding energies with the atomic nuclei in case all electrons are present in the atom. That’s why we’ll consider that water molecule symmetry provides equal binding energies with the nucleus of its first electron and the second one. 

Thus, we have removed the second contradiction between the theory and the experiment in water electrolysis. Now experimental value of binding energy of the electron of  hydrogen atom with the first electron of oxygen atom in water molecule coincides with theoretical value of this energy.

            Low voltage process of water electrolysis takes place when voltage is (1.6-2.3) V and strength of current of hundreds of amperes. Large strength of current proves large expenditure of electrons. As the first electron of the oxygen atom is situated from its nucleus at the longest distance than other electrons, the proton of the hydrogen atom, which is bond with this electron, is the first to come nearer to the cathode and gets the electron 
[image: image83.wmf]k

e

 from it (Fig. 78, a). After each of two water molecules gets the electron 
[image: image84.wmf]k

e

, their surface electrons are united at once and form a cluster of two water molecules (Fig. 78, a, b), which are connected by two electrons 
[image: image85.wmf]k

e

 emitted by the cathode. As it is clear, the orthohydrogen molecule is in the chain of  the protons and the electrons, which unite two water molecules (Fig. 78, a, b). As the electrons, which have arrived from the cathode, have passed the free state phase, hydrogen molecule fusion in this chain is accompanied by release of energy.

It is clear from Fig. 78 that two electrons 
[image: image86.wmf]k
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 emitted by the cathode are used for the formation of one hydrogen molecule. In accordance with Faraday’s law, in this case two faraday coulombs of electricity are used for the formation of one mole of hydrogen 2F=2(96485=192980 or 192980/3600=53.60 A(h/mol
. If electrolysis takes place at voltage of 1.70 V, for production of one mole of hydrogen E=I(V=53.6(1.70=91.12 W(h will be spent, and for production of 1 
[image: image87.wmf]3

m

 E=(1000/22.4)(91.12=1476 kJ/
[image: image88.wmf]3

m

=4.10 kWh will be spent. 

As it is clear, the calculations with the use of Faraday’s law give a result, which coincides with the experiment almost completely. If hydrogen formation were accompanied by the process of fusion of its molecules, energy would be released
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If we take into account only the hydrogen molecule fusion and do not take into account the oxygen molecule fusion, heat energy efficacy index should be as follows:
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But it is well known that total heat energy efficacy index of modern electrolysers is less than unit. Why? We’ll try to find an answer to this question (Fig. 78).

             Fusion energy of one mole of the hydrogen molecules is equal to 436 kJ. Let us convert this energy in electron volts in the calculation per molecule [109].
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          The value of this energy is shown to the right of the hydrogen molecule situated in a cluster chain (Fig. 78). To the left, binding energies 1.48 eV of the hydrogen atoms with the oxygen atoms in water molecule are shown. Energy of 4.53 eV of fusion of the hydrogen molecule redistributes binding energies in the cluster chain in such a way that binding energies 1.48 eV of the hydrogen atoms with the oxygen atoms in water molecules become equal to zero, and the orthohydrigen molecule is separated from the cluster chain (Fig. 78, c).  

      Thus, the difference between energy 4.53 eV of fusion of the hydrogen molecule and total binding energy (1.48+1.48)=2.96 eV becomes equal to (4.53-2.96)=1.57 eV. This energy is spent to heating the electrolytic solution. 

That’s why when 1
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m

of hydrogen is released, not 44.64x436=19463 kJ will be released, but the following quantity of energy
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Fig. 78. Diagram of formation of the orthogydrogen molecule (s. Fig. 53, a)

       Near the cathode the following chemical reaction will take place
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            It is  natural that quantity of heat energy 6364 kJ is a part of total energy 4x3600=14400 kJ, which is spent for production of one cubic metre of  hydrogen [109]. Thermal effectiveness index of this process is
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It is important to bear in mind that we have not taken into account oxygen molecule fusion energy. If we take into account oxygen fusion energy, it should be known how much oxygen is released during production of 1000 
[image: image97.wmf]l

 of hydrogen. It is known that it is possible to produce 1234.44 
[image: image98.wmf]l

 of hydrogen and 604.69 
[image: image99.wmf]l

 of oxygen from one litre of water. When 1000 
[image: image100.wmf]l

 of hydrogen are released, 60469/1234.4=489.86 litres of oxygen will be released. Taking into account that energy, which is liberated during fusion of one oxygen molecule, is equal to 5.95 eV, we'll find quantity of energy, which is released during fusion of 489.86 
[image: image101.wmf]l

 of oxygen. 
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The total index of thermal effectiveness will be equal to
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If we take into account that energy content of one gram of hydrogen is equal to 142 kJ and one cubic meter of this gas weighs 90 g, the index of total energy effectiveness will be as follows:

.                   
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Thus, the index of total thermal effectiveness of the existing low-voltage process of water electrolysis is equal approximately to 50%.

Let us consider the reactions, which take place near the anode. It is known that hydroxyl ion (Fig. 75) having the negative charge 
[image: image105.wmf]-

OH

moves to the anode (Fig. 79, a). Two hydroxyl ions give one electron each to the anode, connect with each other and form hydrogen peroxide 
[image: image106.wmf]2

2

O

H

 (Fig. 79, b).

It is known that the process of formation of hydrogen peroxide is an endothermic one, and the process of formation of oxygen molecule is an exothermic one. When one cubic metre of hydrogen is produced, the process of formation of hydrogen peroxide requires 22.4 x 109.00= 2441.6 kJ. Due to it, even during plasmaelectrolytic process the temperature of the solution in the anode area remains low. 
[image: image107.png]



Fig. 79. Diagrams: a) transfer of electrons e1 by the ions 
[image: image108.wmf]-

OH

 to the anode A; b) formation of hydrogen peroxide 
[image: image109.wmf]2

2

O

H

; c) formation of oxygen molecule 
[image: image110.wmf]2

O

 and two molecules of water d) and e)

If the oxygen molecule fusion process existed, 22.4x495.00=11088.40 kJ would be released during production of one cubic metre of hydrogen in the anode area. If we subtract energy absorbed during hydrogen peroxide fusion from this value, we’ll get 11088.40-2441.6=8646.4 kJ. If we add this energy to hydrogen molecule fusion energy of 19463.00 kJ, we’ll get 28109.4 kJ. In this case, total index of energy efficacy should be as follows: 28109.4/14400=1.95. As this energy does not exist in reality, this fact confirms a hypothesis concerning the lack of the hydrogen molecule fusion process in the cathode area and the oxygen molecules in the anode area. The hydrogen molecule (Figs 78 c) and the oxygen molecule (Fig. 79, b, c) are formed prior to a release into the free state, that’s why energy of their fusion is not generated. 

When two electrons are transferred to the anode by two ions of hydroxyl (Fig. 79, a), a hydrogen peroxide molecule is formed (Fig. 79, b), which decomposes and forms an oxygen molecule (Fig. 79, c) and two hydrogen atoms; they are combined with the hydroxyl ions and form two water molecules (Fig. 79 d, e) If we take it into account, the chemical reaction in the anode area will be written in such a way:
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Thus, we have removed the contradictions of the existing theory of low-voltage process of water electrolysis and have worked out a new theory, which describes this process in detail and reflects reality more accurately. 

11.5. Power of Chemical Bonds of Water Molecules

      Let us consider energy content of chemical bonds of the atoms and the ions being shaped during water formation. Let us assume that we have managed to begin the formation of water molecules if free protons, electrons and oxygen atoms are available. Let us calculate quantity of energy released during the fusion of one litre of water.

We have already shown that one litre of water contains 1233.30 litres or 55.06 moles of molecular hydrogen  
[image: image112.wmf]2

H

and 609.67 litres or 27.2 moles of molecular 
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O

. 

Let us pay attention to the fact that mass of hydrogen atom 
[image: image114.wmf]H

 is half mass of hydrogen molecule 
[image: image115.wmf]2

H

. As molecular volume of  all gases is similar and is equal to 22.4 litres, it means that one litre of water contains 111/0.045=2466.67 litres or 2466.67/22.4=110.12 moles of atomic hydrogen [109].

The analysis shows that the electron of hydrogen atom can be on the first non-exited energy level only in the case if there are no external existing factors in the form of variables of the electric fields. If external disturbance is constantly present, the electron in the atom begins  to move from one energy level  to another energy level. In this case energy of the emitted photons and the absorbed ones will correspond to interlevel transitions of the electron [109].

Now let us consider the fusion process of water molecule fusion. It begins from the formation of hydrogen atom. When the electron is bound with the proton, it will try to occupy non-exited energy level and will emit the photons with total energy of 13.6 eV, equal to ionization energy of hydrogen atom. If we convert this energy into kilojoules (kJ), we have [109]
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      When one mole of atomic hydrogen is formed, energy is released
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          At the temperature below 4500…5000(C hydrogen atoms  unite in molecules. As chemists think, energy released during this process is equal to 436 kJ per mole. When hydrogen molecule unites with oxygen atom, water molecule is formed with the release of energy of 285.8 kJ per mole. If one treats the above-mentioned values of energy being released consequently during the fusion of hydrogen atom, hydrogen molecules and water molecules, the following quantity of energy will be released [109]
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If we sum up the results being obtained, we have 182832.69 kJ per litre. It is potential energy, which can be released during the above-mentioned consequent fusion of one litre of water. Quantity of this energy is 6fold as much than energy content of one litre of gasoline (30000 kJ) [109].

Hydrogen mass produced from one litre of water is equal to 1233.3(0.09=110.00 g. Energy content of one gram of molecular hydrogen is equal to 142 kJ, and energy content of hydrogen produced from one litre of water is 142(110.00=15761.57 kJ. It is half of  energy content of one litre of gasoline.

If hydrogen atoms were united in molecules being on the first energy levels, 184362.65 kJ per l of energy would be released during the fusion of one litre of water. But everything points out to the fact that hydrogen atoms unite in molecules only in an exited state when their electrons occupy higher energy levels. A light zone to the right of a bright band on the spectrogram proves it (Fig. 80) [109].

[image: image121.png]



Fig. 80. Spectral line (light line to the left) of the second energy level of hydrogen level with the light continuos zone (to the right from the line) being photographed by E.D. Zykov from plasma of the plasma – electrolytic reactor.

 The bright band itself corresponds to energy of the photons emitted by the electrons during the transit from the third energy levels to the second energy levels, and the light zone to the right of this band corresponds to the spectrum of molecular hydrogen and demonstrates that the electrons of hydrogen atoms occupy higher energy levels before the formation of its molecule. As prior to the unification in molecules hydrogen atoms are in exited state, the energy of this state should be taken into account during the fusion of the atoms and later on of hydrogen molecules and water molecules. But we do not know a number of energy level of the electron in hydrogen atom yet, at which it unites with the neighbouring atom and forms hydrogen molecule.

One spectral line of hydrogen atom, which corresponds to the transition of the electron from the third energy level to the second one, is shown in the spectrogram (Fig. 80, to the left). Energy of the photon emitted by the electron during this transition is equal to 
[image: image122.wmf]ph

E

=(12.0.87-10.198)=1.89 eV [109].

We should note that the electrons of the atoms and the ions form on the spectrogram the distinctive bands, which correspond to the fixed energy levels. The molecules form the so called striped spectra, which are often merged into continuous light zones [61], [62]. These are unfixed energy levels. Energies corresponding to fixed energy levels of the atoms and the ions are determined with great accuracy. Energy of unfixed  energy levels formed by the electrons of the atoms connected in molecules is changed in definite ranges. In some cases it is possible to determine an average value of energy corresponding to some ranges. For example, chemists have determined that 436 kJ are released during the fusion of one mole of hydrogen molecules. Let us try to determine, at which energy levels the electrons in hydrogen atoms are arranged before they are united in a molecule. Let us calculate the energy corresponding to  chemical bonds in hydrogen molecule [109]
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As calculated per atom, it is equal to 4.53/2=2.26 eV. It is binding energy between the atoms in hydrogen molecule. It is not difficult to calculate [53] that 2.55 eV of energy are released during the transit  of the electron of hydrogen atom from the fourth energy level to the second one. If  one takes into account that the spectrum of hydrogen molecule (the light zone to the right from the bright band in Fig. 80) is formed in the zone before the second energy level, i.e. in the zone with energy, which is a bit less than energy of 2.55 eV, there is every reason to consider that prior hydrogen molecule formation the electrons of its atoms are on the fourth fixed energy levels. Binding energy of the electron with the protons is equal to 0.85 eV (Table 29).

Now let us give a variant of the calculation of energy, which is released during the fusion of one litre of water being the nearest one to reality. It corresponds to the case when the electrons of hydrogen atoms being born are kept at the fourth energy levels and then they are united into molecules. In this case during the formation of one hydrogen atom  energy of (13.598-12.748)=0.85 eV is released, or in the calculation per mole [109]
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Then the equation (287) gives this quantity of energy (82.0 x 110.12)=9029.84 kJ per litre, and the total quantity of energy is (9029.84+24006.16+15879.05)=48915.1 kJ per litre during the fusion of one litre of water. It is more than burning of one litre of gasoline (30000 kJ) or hydrogen (15879.05 kJ) produced from one litre of water.

Thus, the variant of the fusion of hydrogen molecules is the most probable at the moment when the electrons of hydrogen atoms are on the fourth energy levels. In this case during the fusion of 1 litre of water energy is released, which is (48915.1/30000=1.63) 1.63 times greater than energy produced during burning of one litre of gasoline and is (48915.1/15895.05=3.1) 3.1 times greater than energy produced during burning of hydrogen produced from one litre of water.

Thus, in order to produce additional energy it is necessary to synthesize at first hydrogen atoms, then the molecules. The processes of their fusion  are the main sources of additional energy.

In an ideal case in order to check these calculations it is necessary to take free protons, to connect them with free electrons and to obtain atomic hydrogen and then molecular hydrogen. Then it is necessary to unite molecular hydrogen with atomic oxygen and to produce water. When energy released during the fusion process of hydrogen atoms, its molecules and water molecules is measures, it is possible to determine, which calculation method reflects reality more exactly. But it is difficult to carry out such ideal process. It is easier to find an economical way of water molecule distraction and to obtain additional energy with the help of its fusion in the above-mentioned sequence. 

         Now we see that additional energy is generated by the electrons. Where do they take it from? When we have considered the model of the electron, we have found out that it can exist in free state only in case when its electromagnetic mass is strictly determined. When it is combined with the atomic nucleus, it emits a part of energy in the form of the photons, and its electromagnetic mass is reduced. But stability of its state does not become worse, because energy taken by the photon is compensated by binding energy of the electron with the atomic nucleus. When it is separated from the atom and becomes free, it should restore its mass, which corresponds to its free state, in order to maintain its stability. Where does the electron take it from? The source is the only one - the physical environment in the form of ether. From this environment, it restores the energy (mass) being lost in the form of emitted photon. When the electron restores the constants (mass, energy, charge), it acquires stable free state. 

       When the conditions for the electron’s entry into bond are formed, it begins to emit energy in the form of the photons at once, which corresponds to binding energy. In a new stage of free state, it restores its constants (mass, charge, energy) again absorbing ether from the environment. Thus, the electron transforms energy of its environment (physical vacuum) into energy of the photons [72], [109]. 

         A question emerges: is free space available in the atom, which can serve as a source of ether absorbed by the electron in the process of restoration of its constants? The answer can be got from the geometrical parameters of the atom, and they are as follows: if the size of the atomic nucleus were equal to one mm, the size of one electron in the atom would be nearly one metre, and the size of the atoms itself would be nearly 100 metres. It means that the atoms has enough space filled with ether, which is necessary for the electron for the restoration of its constants after the bond with  an atomic nucleus or with the electron of the neighbouring atom is lost.

      It means that physical vacuum is a source of additional energy and the electron is a converter of energy of vacuum into energy of the photon [84]. The given results of calculations and experiments demonstrate the possibility of  production of additional energy during water electrolysis, but for this purpose it is necessary to create the conditions for the implementation of this possibility. 

      The preliminary analysis of manifestation of additional energy in the phenomena of water cavitations shows that the source here is the same as during water electrolysis. Mechanical  or electro-dynamical destruction of water molecules leads to the further fusion of the atoms and the molecules of hydrogen and water. The electrons play here the same role as during water electrolysis. They transform energy of vacuum into energy of the photons.

11.6. Clusters and their Binding Energies

It is known that water molecules can be united with each other forming the associations called clusters. The clusters are a set of the molecules of the same name, which are  connected with each other by hydrogen bonds, as it has been considered earlier. And it is so indeed. Water molecules connect the protons of the hydrogen atom into clusters (Fig. 81).
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Fig. 81. Diagram of a cluster made of two water molecules

 Now we can call  them electron bonds, proton bonds or electron - proton bonds. The chemical formula of the cluster consisting  from 
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 of  ions of 
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 and   water molecules is put down in the following way  [48]
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If ion 
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 participates, the reaction takes place in such a way
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There are experimental data of binding energies between water molecules and ions 
[image: image131.wmf]+
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  and  
[image: image132.wmf]-
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  when their different quantity is present in a cluster (Table 37) [48].

Table 37. Values of binding energies in clusters, eV

	Value n
	0-1
	1-2
	 2-3
	3-4
	4-5
	5-6
	6-7

	H3O+ (H2O)n
	1.56
	0.97
	0.74
	0.67
	0.57
	0.51
	0.45

	OH-(H2O)n
	1.1
	0.71
	0.66
	0.62
	0.61 
	   -
	     -


For example, 5.47 eV  are consumed  for the formation of cluster  
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 when n=7.

The process of the formation of clusters is an endothermic one, i.e. during the formation of the clusters the electrons, which unite the molecules with each other, move off from the atomic nuclei in their cells.

Having the structure of water molecule (Fig. 72-74) we see other possibilities of cluster formation. There are no restrictions for the formation of proton-to-proton bonds between water molecules. The protons of the first hydrogen atoms in two water molecules uniting with each other form the association of two molecules (Fig. 81). The protons of the second hydrogen atoms in water molecules as well as the first and, probably, the second electrons of oxygen atoms can be involved in this process. As a result, the number of molecules in the cluster will be increased.

Thus the presence of the ions of hydroxyl and hydroxonium is unnecessary for the formation of the clusters of water. Let us consider the structure of parahydrogen molecule in Figs 53, b and 81. It can be a connecting link in the cluster, and after its destruction hydrogen can be born at once not in the atomic state, but in the molecular one.

If under usual conditions water molecules are united in the associations known as clusters, binding energy between clusters moves to zero during the conversion into vaporous state, and we have the possibility to calculate binding energy between the molecules in the cluster at the temperature of 20(C. We’ll use vapour formation energy of 2595.2 kJ per kg for this purpose. Let us convert this energy into electron – volts in the calculation per molecule (Fig. 81).
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This result  is close to binding energy (0.54 eV) of the electron of the first hydrogen atom in water molecule when it is on the fifth energy level (Table 35) and proves that the proton of this atom spends the majority of magnetic line of force for the bond with the electron, and the minority is free and can be used for the bond with the proton of hydrogen atom of the neighbouring water molecule (Fig. 81). One more problem takes place here, about which we’d like to say some words.

What law controls the alternation of the  magnetic poles of the protons in atomic nuclei? The reader understands that the answer to this question can be given by a new book, and not only by one book, that’s why we give a short answer, which seems to be obvious. It is impossible that the south or north magnetic poles of all protons of the nucleus are directed to its surface or to the centre. They alternate in such a way that strength of the nucleus is increased.  They are in sequence, and strength of the nucleus is increased. It can be easily seen that the axial neutrons and protons in the nucleus of the oxygen atom (Fig. 28) are connected by unlike magnetic poles at different ends of the nuclei axis and leave different magnetic poles.

It leads automatically to various magnetic polarity of the protons of hydrogen atoms in water molecules, and in this case the conditions are formed for proton-to-proton bond between water molecules and for the formation of clusters in such a way. 

There is every reason to believe that one and the same proton in various nuclei of atoms can be arranged in such a way that the north magnetic pole in one nucleus will be directed to the centre of the nucleus and in other nucleus to its surface. Such arrangement of the magnetic field of the proton provides the formation of proton-to-proton bond between water molecules during the formation of clusters.

The atomic nuclei are the beginning of the formation of various magnetic poles of valence electrons on the surface of the atoms, that’s why there is every reason to believe that all atoms are divided into two classes according to this feature, these classes can be conditionally called «masculine» and «feminine».

If we imagine a cluster consisting of two water molecules, which have the forms of the balls with the diameters of 100 metres, the protons arranged on the surface of these balls and uniting them in a cluster have millimetre dimensions. The smallest, even mechanical influence will destroy this system creating the conditions for fluidity of water molecules.

If the clusters had been formed by electron - to - electron bonds, they would have had metre dimensions of the surface of one hundred metre molecules.

Now it is possible to calculate energy spent for heating of one water molecule by one degrees. It is known that 335.2 kJ of energy  is spent for heating of one litre of water from 20(C to 100(C. Calculating per molecule it will be
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It is energy value, by which binding energy of valence electrons is changed  in water molecule if it is heated from 20(C to 100(C. If we divide 0.063 eV by 80, we’ll get a value, by which binding energy of valence electrons is changed during water heating by one degree. It is equal   0.00078 eV. This energy corresponds to the photons of a  relic range, which covers a part of the infrared range and the microwave one (Table 34).

  Thus, minimal energy of the photons absorbed by the electrons of water molecules during heating corresponds to the energies of the photons of the relic range; it serves as an indirect proof that this range is a boundary of existence of  single photons [109].
Now it is possible to specify energy level number, at which the electrons of hydrogen atoms are in water molecules. For this purpose let us convert energy (286 kJ) of fusion of one mole of water in electron - volts.
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It will be 2.97/2=1.485 eV in calculation to one bond. It is near to energy of 1.51 eV of the third atomic energy level. Later using energy consumption (4 kWh) for the production of one cubic metre of hydrogen we have found out that binding energy of hydrogen atom with oxygen atom in water molecule is equal to 1.59 eV. Energy consumption for heating of water during its electrolysis is included into this value. If water is heated up to 80(C, binding energy is equal to (1.59-0.00078x60)=1.543 eV at 20(C. Good approximation of two results to energy (1.51 eV) of the third atomic energy level of hydrogen atom points out to the fact that we can trust the fusion energy values of one mole of molecular hydrogen of 436 kJ per mole and fusion energy of one mole of water molecule of 286 kJ per mole. The results being obtained show that the electron of hydrogen atom in water molecule is not on the third atomic energy level exactly (1.51 eV), but near it.

One cubic metre contains 1000 x 0.09=90 g of hydrogen. Energy content of one gram of molecular hydrogen is equal to 142 kJ.  Energy content of one cubic metre of hydrogen is 142 x 90=12780 kJ. Produced energy of 12780 kJ is equal to (12780/3600)=3.55 kWh. If one can manage to spend less energy consumption for the production of one cubic metre of hydrogen than 3.55 kJ, it will be a competitive energy carrier [109]. 

            The analysis of the model of the electron (Fig. 16 and 18) shows the possibility of the formation of the clusters of the electrons. The unlike magnetic fields of the electrons bring them together, and the like electric fields restrict this approach. Accuracy of this consequence is confirmed by the experiments [185], [186], [188].

11.7. Low Current Process of  Water Electrolysis
11.7.1. Introduction part
          Low voltage process of water electrolysis is known from Faraday’s times. It is widely used in modern industry. Voltage of 1.6-2.3 volts is operation voltage between the anode and the cathode of the electrolyzer; current strength is tens and hundreds of amperes. In accordance with Faraday’s law, energy consumption for production of one cubic meter of hydrogen is nearly 
[image: image137.wmf]3

/

4

m

kWh

 in this case. When one cubic meter of hydrogen is burnt, 3.55 kWh of energy is released [1].

          An interest to hydrogen energetic is being increased of late years. It is explained by the fact that hydrogen is an inexhaustible and environmental-friendly energy carrier. But the implementation of these properties is slowed down by large energy consumption for its production from water.  Many laboratories in the world are busy solving a problem of a reduction of energy consumption for hydrogen production from water, but there are no significant results. In the meantime, a money-saving process of decomposition of water molecules into hydrogen and oxygen exists in the Nature. This process takes place during photosynthesis. Hydrogen atoms are separated from water molecules and are used as connecting links while forming organic molecules, and oxygen is released into the air.

A question emerges: is it possible to model an electrolytic process of water decomposition into hydrogen and oxygen, which takes place during photosynthesis? 
11.7.2. Theoretical Part

The analysis of the water molecule structure (Fig. 93) worked out by us shows the possibility of water electrolysis at minimal current and even without it. The protons of the hydrogen atoms in water molecules can be combined with each other and can form clusters. As a result, an orthohydrogen molecule is formed (Fig. 94). A question emerges: is it possible to separate this molecule from such cluster? 
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Fig. 93. Water molecule diagram

1,2,3,4,5,6,7,8 are numbers of the electrons of the oxygen atom; P1, P2 are the hydrogen atom nuclei (the protons); e1 and e2 are the electron numbers of the hydrogen atoms
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Fig. 94. Formation diagram of the second model of orthohydrogen

a) and b) water molecule diagrams; c) orthohydrogen

In Fig. 95, the anode is shown leftward and the cathode is shown rightward. The proton of the hydrogen atom in water molecule is oriented to the cathode (+); another proton of this molecule is connected with the proton of the ion 
[image: image140.wmf]-

OH

 (leftward). As a result,  a cluster chain is formed; rightward, the water molecule 
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2

 is situated; leftward, the ion  
[image: image142.wmf]-

OH

 is situated (Fig. 95, a); the orthohydrogen molecule 
[image: image143.wmf]2

H

 is in the center (Fig. 95, a, b). Both protons of the hydrogen molecule are connected by energy 0.485 eV corresponding to water molecule cluster formation energy at the temperature of 20(C. Binding energies of the left electron of the hydrogen molecule with the electron of the oxygen atom and the right electron with the electron of the ion  
[image: image144.wmf]-

OH

  are equal to 0.74 eV (Fig. 93 and 95). 

Thus, the complex cluster chains with strict orientation between the anode and the cathode are formed in the electrolytic solution under the influence of the electrostatic field. 
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Fig. 95. Diagram of low current electrolysis process

Let us pay attention to the fact that the axis electron of the oxygen atom (Fig. 93, a)  and its six ring electrons of the ion 
[image: image146.wmf]-

OH

  are attracted to the anode simultaneously (Fig. 95, a). Electrostatic forces attracting six ring electrons to the anode deform the electrostatic field in such a way that the axis electron comes to the nucleus of the oxygen atom, and six ring electrons withdraw from the atomic nucleus. As the electron withdrawal process from the atomic nucleus is an endothermic one, six ring electrons absorb 1.18 eV x 6 = 7.08 eV (s. Fig. 93). It will automatically transform both axis electrons of the oxygen atom to the energy levels corresponding the excited state of the oxygen atom. Energy absorbed by the ring electrons of two atoms of oxygen is 7.08 x 2 = 14.16 eV (Fig. 93 and  96). 
[image: image147.png]



Fig.  96. Diagram of  binding energy distribution between the electrons in the oxygen molecule
When two oxygen atoms have been separated from two cluster chains, their two axis electrons form a covalent bond releasing 5.13 eV of energy (s. Fig. 96). Other two electrons of the oxygen atoms arranged at the ends of the axis of the molecule 
[image: image148.wmf]2
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 will go to the energy levels with binding energies of 2.56 eV having emitted (2.56-0.74) x 2 = 6.92 eV. 

Hydrogen molecule fusion energy is (4.53-0.485-1.48x2)=1.085 eV taking into consideration a binding energy change between its protons and electrons (Fig. 96) and conversion of orthohydrogen into parahydrogen. Fusion energy of two molecules of parahydrogen is 1.085 x 2 = 2.170 eV. As a result, total energy of fusion of one oxygen molecule and two hydrogen molecule is (5.13+6.92+2.170)=14.22 eV. 

Difference between absorbed energy and emitted energy will be (14.22-14.16)=0.06 eV. This is exothermic energy. If we take into account that nearly 0.5 liter of hydrogen has been released during the experiment, thermal energy should be generated. 
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Solution mass in the electrolyzer was nearly 0.2 kg. If we take it into consideration, the solution should be heated by
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The experiment has shown that when the electrolyzer is energized, solution temperature is increased by 0.5-1(C. When the electrolyzer is de-energized and the electrolysis process goes on, solution temperature is reduced. When the electrolyzer is de-energized, potential on the electrodes is reduced gradually. It means that the initial stock of the electrons on the cathode is reduced as well. It takes place due to restoration of the ions of an alkaline metal. When the ions are restored, they take electrons from the cathode and reduce potential between the electrodes. It is manifested by cathode surface color. It acquires color of the alkaline metal being used.

Thus, low ampere electrolyzer can operate in two modes: connected to the supply line and disconnected from it. When the electrolyzer is connected to the supply line, a part of gases is released using the electrons of the cathode, and a part is released without the use of these electrons. When the electrolyzer is disconnected from the supply line, the cathode electrons are spent for restoration of alkaline metals. 

Involuntarily, the results being obtained form an aspiration to find an analogy of the described low current process of water electrolysis in Nature.

It is known that carbon dioxide CO2 is absorbed during photosynthesis. It is considered that carbon C of the molecule CO2  is used for plant cell construction, and oxygen O2 is released. Now we have every reason to doubt at it and to suppose that the molecule CO2  is used totally for plant cell construction. Water molecules release oxygen; the hydrogen atoms of water molecules are used as connecting links of the molecules, from which the plant cells are constructed. Let us note a very important thing. A gap between the electrodes of the low voltage electrolyzer is commensurable with the gas bubble size; that’s why the gas bubbles go upwards and promote mechanical destruction of the bonds between the atoms in the molecules. As we have already shown, it consumes less energy that it is spent for thermal destruction of these bonds. 

11.7.3. Experimental Part
         A search of a reply to the question: is it possible to model an electrolytic process of water decomposition into hydrogen and oxygen, which takes place during photosynthesis? The answer on this question has resulted in a simple structure of a cell (Fig. 97), in which the process takes place by voltage of 1.5-2.0 V between the anode and the cathode and amperage of 0.02 amperes. 
           First of all, we should note that the anode and the cathode are made of one and the same material: steel. It excludes the possibility of formation of a galvanic cell. Nevertheless, at the cell electrodes a potential difference of nearly 0.1 V takes place in complete default of electrolytic solution in it. When the solution is charged, the potential difference is increased. The positive sign of the charge appears on the upper electrode always, and the negative sign appears on the lower one. If a direct current source generates pulses, gas output is increased.
If we analyze Tables 38, 39, 40 and 41, we’ll see that the electrolysis process takes place at very low current of 0.02 A; that’s why it has been called low current one. Further, this process consisted of two cycles in some experiments; in one cycle, the electrolyzer is connected to the power line; in another cycle, it is disconnected. 
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Fig. 97. Model of a low current cell of the electrolyzer (at the stage of patenting)

The author expresses acknowledgement to A.I. Tlishev, candidate of technical sciences, for production of the low current hydrogen generators and water electric heat generators as well as for their testing.


As a laboratory model of the low current electrolyzer cell generates small quantity of gases, a solution mass change definition method during the experiment and further calculation of released hydrogen and oxygen is the most reliable method of definition of their quantity. 

It is known that a gram atom is equal to atomic mass of substance; a gram molecule is equal to molecular mass of substance. For example, the gram molecule of hydrogen in the water molecule is equal to two grams; the gram-atom of the oxygen atom is 16 grams. The gram molecule of water is equal to 18 grams. Hydrogen mass in a water molecule is 2x100/18=11.11%; oxygen mass is 16x100/18=88.89%; this ratio of hydrogen and oxygen is in one liter of water. It means that 111.11 grams of hydrogen and 888.89 grams of oxygen are in 1000 grams of water.

One liter of hydrogen weighs 0.09 g; one liter of oxygen weighs 1.47 g. It means that it is possible to produce 111.11/0.09=1234.44 liters of hydrogen and 888.89/1.47=604.69 liters of oxygen from one liter of water. It appears from this that one gram of water contains 1.23 liters of hydrogen. Energy consumption for production of 1000 liters of hydrogen is 4 kWh and for one liter 4 Wh. As it is possible to produce 1.234 liters of hydrogen from one gram of water, 1.234x4=4.94 Wh is spent for hydrogen production from one gram of water now.

Instruments and equipment used during the experiment
Special experimental low current electrolyzer (Fig. 97); voltmeter of the highest accuracy class (accuracy class of 0.2 GOST 9711-78); ammeter of the highest accuracy class (accuracy class of 0.2 GOST 9711-78); electronic scale with scale division value of 0.1 and 0.01 g; stop watch with scale division value of 0.1 s; oscillograph  АСК-2022.
Table 38. 

	Indices
	Amount

	1 – period of service of the electrolyzer connected to the line (,  min
	      6.000

	2 – voltmeter readings V, volts
	3.750

	3 – ammeter readings I, ampere
	       0.020

	4 –  energy consumption (P=VxIxτ), Wh
	0.450

	5 – period of service of the electrolyzer disconnected from the line, min
	      0.000

	6 – solution mass change m, grams
	0.52

	7 –  evaporating water mass m’, grams
	0.01x6=0.06

	8 – mass of water passed into gases, m’’=m-m’, grams
	0.46

	9 – energy consumption per gram of water passed into gases P’=P/m’’, Wh/gram of water
	        0.98

	10 – existing energy consumption per gram of water passing into gases P’’, Wh/gram of water
	4.94

	11 – reduction of energy consumption for hydrogen production from water K=P’’/P’,  fold 
	5.04

	12 - released hydrogen quantity ΔМ=0.46x1.23x0.09=0.051, gram
	0.051

	13 – energy content of produced hydrogen (E=0.051х142/3.6) =2.008, Wh
	2.008

	14 – energy effectiveness of water electrolysis process (Eх100/P), %
	         446.2


Note: In Table 38, the results of the experiment are given when frequency of nearly 500 Hz has been generated in the power supply.

Table 39

	Indices
	Amount

	1 – period of service of the electrolyzer connected to the line, in six cycles (,  min
	6x30=180.0

	2 – voltmeter readings V, volts
	3.750

	3 – ammeter readings I, ampere
	       0.022

	4 –  energy consumption (P=VxIxτ/60), Wh
	0.247

	5 – period of service of the electrolyzer disconnected from the line, in six cycles, min
	      6x30=180.0

	6 – solution mass change m, grams
	0.45

	7 –  evaporating water mass m’, grams
	0.01x6=0.06

	8 – mass of water passed into gases, m’’=m-m’, grams
	0.39

	9 – energy consumption per gram of water passed into gases P’=P/m’’, Wh/gram of water
	        0.63

	10 – existing energy consumption per gram of water passing into gases P’’, Wh/gram of water
	4.94

	11 – reduction of energy consumption for hydrogen production from water K=P’’/P’,  fold 
	5.84

	12 - released hydrogen quantity ΔМ=0.39x1.23x0.09=0.043, gram
	0.043

	13 – energy content of produced hydrogen (E=0.043х142/3.6) =1.70, Wh
	1.70

	14 – energy effectiveness of water electrolysis process (Eх100/P), %
	689.0


Note: In Table 39, the results of the experiment are given when no additional frequency has been generated by the power supply.
Table 40

	Indices
	Amount

	1 – period of service of the electrolyzer connected to the line, in six cycles (,  min
	6x5=130.0

	2 – voltmeter readings V, volts
	13.60

	3 – ammeter readings I, ampere
	0.02

	4 –  energy consumption (P=VxIxτ/60), Wh
	0.247

	5 – period of service of the electrolyzer disconnected from the line, in six cycles, min
	      6x55=330.0

	6 – solution mass change m, grams
	0.44

	7 –  evaporating water mass m’, grams
	0.01x6=0.06

	8 – mass of water passed into gases, m’’=m-m’, grams
	0.38

	9 – energy consumption per gram of water passed into gases P’=P/m’’, Wh/gram of water
	        0.358

	10 – existing energy consumption per gram of water passing into gases P’’, Wh/gram of water
	        4.94

	11 – reduction of energy consumption for hydrogen production from water K=P’’/P’,  fold 
	        13.80

	12 - released hydrogen quantity ΔМ=0.38x1.23x0.09=0.042, gram
	0.042

	13 – energy content of produced hydrogen (E=0.043х142/3.6) =1.66, Wh
	1.66

	14 – energy effectiveness of water electrolysis process (Eх100/P), %
	       1220.0


Note: In Table 40, the results of the experiment are given when frequency of nearly 500 Hz has been generated in the power supply

Gas generation process is manifested by release of the bubbles being formed. The bubbles go on being released after the electrolyzer is disconnected from the supply line (Tables 39 and 40). When the electrolyzer is de-energized, gas release intensity is reduced, but it is not stopped during many hours. It is proved by the fact that electrolysis takes place at the expense of potential difference on the electrodes. It should be noted that small potential difference takes place on the electrodes of the empty electrolyzer and immediately after it has been charged with electrolyte prior to its connection to the supply line. 

If water electrolysis took place only at the expense of the electrons emitted by the cathode, i.e. according to Faraday’s law, current value would be greater and the stock of these electrons would give out after the electrolyzer was de-energized and the gas release process would be stopped.

After electrolyzer de-energizing, gas release during a long period of time proves the fact that the molecules of oxygen and hydrogen are formed without the electrons emitted by the cathode, i.e. at the expense of the electrons of the water molecule itself. Let us analyze the experimental part of this  process  in detail. Electrical parameters measure by means on voltmeter, ammeter and  oscillograph  (Fig. 98 – 107 and Table 41). 
         In Figs 98-107, the oscillograms of voltage and current across the input into the electrolyzer are shown. 
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Fig. 98. Voltage
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Fig. 99. Voltage
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Fig. 100. Voltage


         In Fig. 98, the oscillogram of voltage with pulse frequency of nearly 200 Hz is shown. The record scale is 1:1. The pulses are invisible, because their amplitude is negligibly small. The measurements show that voltage of nearly 11.5 V was registered on the oscillogram. The voltmeter showed 11.4 V at that time. 

          Fig. 99 shows the oscillogram of voltage across the input into the electrolyzer in 1 second after it is disconnected from the mains. Fig. 100 shows the oscillogram of voltage across the input into the electrolyzer in 3 seconds after it is disconnected from the mains. The oscillograms in Figs 99 and 100 show that when the electrolyzer is disconnected from the mains, the process of its discharge takes place. It should be noted that voltage is reduced, but it does not become equal to zero. It means that the electrolyzer is not only a capacitor, but it is an energy source as well. 
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Fig. 101. Voltage
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Fig. 102. Voltage
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Fig. 103. Voltage


                   Fig. 101 shows the oscillogram of voltage across the input into the electrolyzer when the contacts are closed (short circuit). Fig. 102 shows the oscillogram of voltage across the input into the electrolyzer in 1 second after the short circuit is removed. Fig. 103 shows the oscillogram of voltage across the input into the electrolyzer in 3 minutes after the short circuit is removed. 

           As it is clear, at the initial time after the electrolyzer is disconnected from the mains (Fig. 99), it preserves the potential, which is close to the potential of the mains and which has been formed during electrolyzer chargings when it is connected to the mains and is adjusted to a specified operation mode. It should be noted that current during charging exceeded its operation value of  0.02 A greatly. 

           In 3 seconds after de-energizing (Fig. 100), potential across the input into the electrolyzer is reduced approximately from 11.4 V to 8 V. 

         When short circuit of the electrolyzer contacts takes place (Fig. 101), voltage across its input becomes equal to zero. In 1 second after short circuit removal (Fig. 102), potential across the input into the electrolyzer is restored up to 5 V. In 3 minutes, it is reduced up to 2 V (Fig. 103). Potential across the input into the electrolyzer is not reduced to zero value. 

         In the oscillogram (Fig. 98), the pulses are not seen, because their amplitude is negligibly small. If the scale is increased, the pulses are as follows (Figs 104 and 105). 
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Fig. 104. Voltage
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Fig. 105. Voltage


Voltage oscillogram processing results (Figs 104 and 105). Taking into consideration the scale factor, which is equal to 10, we'll find a mean value of voltage pulse amplitude   
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=[(0.20+0.24+0.12+0.10+0.30+0.18+0.16+0.12+0.30+ 0.24+0.30)/11] x10=2,05 V .

Pulse period Т=(24х2)/10=4.8 ms.

Pulse duration 
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=(2х1.45)/10=0.29 ms.

Pulse frequency 
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=(1/0.001x4.8)=208.3 Hz.

Pulse period-to-pulse duration ratio 
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=48/0.29=16.55.

Duty factor 
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=0.5/16.55=0.0302.

Equivalent mean component of voltage pulses calculated according to the oscillograph readings 
[image: image165.wmf]U

=2.05х0.0302=0.062 V. At that time, the voltmeter readings were 11.4 V.

          Thus, there is every reason to believe that the low current electrolyzer has the properties of a capacitor and an electric source at the same time. It has been charged at the very beginning; then it is discharged gradually under the influence of the electrolytic processes, which take place in it. Quantity of electric power generated by it is insufficient for the electrolysis process support, and it is discharged gradually. If it is charged with the help of voltage pulses, which compensate for power consumption, the charge of the electrolyzer as the capacitor will remain constant, and the electrolysis process will remain stable. 

           A value of potential being necessary for the electrolyzer discharge compensation is registered on the oscillograms (Figs 104 and 105). This value should be used when calculating power expenses for hydrogen production from water during its low current electrolysis. 

            Thus, according to the readings of the voltmeter and the ammeter, capacity of power source of the laboratory model of the low current electrolyzer is P=I·U=0.02·11.4=0.228 W. But the analysis of the oscillograms shows that this power is necessary only to put the electrolyzer in operation. After starting, when it is charged, capacity for its charging is P=I·U=0.02·0.062=0.0012 W, i.e. 190fold less (Table 41). 

            Availability of a constant component of electric potential across the input into the electrolyzer shows that in order to calculate power consumption for the electrolysis process it is necessary to use not the voltmeter readings, but the oscillograph readings, which register the electrolyzer charge potential originating from the oscillograms given in Figs 104 and 105.

	
[image: image166.wmf][image: image167.jpg]



Fig. 106. Current
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Fig. 107. Current


          In Figs 106 and 107, the oscillograms of current are shown when the electrolyzer power supply source generates pulses with frequency of nearly 200 Hz. 

Current oscillogram processing results (Figs 106 and 107).  Taking into consideration the scale factor, which is equal to 10, and resistance of 0.1 Ohm resistor we'll find a mean value of current pulse amplitude   
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={[(9.0+7.0+2.0+11.5 +6.0+8.5+3.5+9.0+2.5+6.5)/10]x10}/0.1=655мА =0.655 А.

       Mean current in the electrolyzer supply circuit is 
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=0.655х0.0302=0.01978А =0.02А. The ammeter readings are 0.02 А. 
Table 41. 
	Indices
	Amount

	1 – period of service of the electrolyzer  connected to the line, in six cycles (,  min
	6x10=60.0

	2 – voltmeter readings V, volts; 
	11.40

	2’ – oscillograph readings V’, volts;
	0.062

	3 – ammeter readings I, ampere;
	       0.0228

	3’ – oscillograph readings, I’, ampere;
	0.01978

	4 –  energy consumption according to the voltmeter and ammeter (P=VxIxτ/60), Wh;  
	0.220

	4’ – energy consumption according to oscillograph readings (P’=V’xI’x τ/60) Wh;
	0.00124

	5 – period of service of the electrolyzer disconnected from the line, in six cycles, min
	6x50=300.0

	6 – solution mass change m, grams
	0.60

	7 –  evaporating water mass m’, grams
	0.06

	8 – mass of water passed into gases, m’’=m-m’, grams
	0.54

	9 – energy consumption per gram of water passed into gases according to the readings of the voltmeter and ammeter E=P/m’’, Wh/gram of water
	0.420

	9’ –  energy consumption per gram of water passed into gases according to oscillograph readings E’=P’/m’’, Wh/gram of water
	0.0023

	10 – existing energy consumption per gram of water passing into gases E’’, Wh/gram of water
	4.94

	11 – reduction of energy consumption for hydrogen production from water according to the readings of voltmeter and ammeter  K=E’’/P,  fold 
	11.76

	11’ – reduction of energy consumption for hydrogen production from water according to the oscillograph readings K’=E’’/P’, fold
	2147.8

	12- released hydrogen quantity ΔМ=0.54x1.23x0.09=0.06, gram
	0.06

	13 – energy content of produced hydrogen (W=0.06х142/3.6) =2.36, Wh
	2.36

	14 – energy effectiveness of water electrolysis process according to the readings of the voltmeter and the ammeter (Wх100/P), %
	1035.1

	14’ - energy effectiveness of water electrolysis process according to the oscillograph readings (Wх100/P’), %
	190322.6



Thus, the voltmeter shows a capacitor charge voltage value, and the  oscillograph shows a value of its recharge, which characterizes the energy consumed by the cell from the line. It appears from this that in order to calculate energy consumed by the low current electrolyzer cell from the line it is necessary to use voltage, which is registered not by the voltmeter, but by the oscillograph. As a result, energy consumption for hydrogen production from water in case of low current electrolysis are reduced not 12fold, but almost 2000fold.


Thus, a small value of current 0.02 A and voltage 0.062 V allows us to suppose that in the low current electrolyzer the water electrolysis process is similar to the process, which takes place during photosynthesis. At photosynthesis, hydrogen separated from the water molecule is used as a connecting link while organic molecule formation, and oxygen is released in the air. At low current electrolysis, both hydrogen and oxygen are released in the air. 

DISCUSSION OF RESULTS
         Thus, the voltmeter shows voltage value of the charged electrolyzer as the capacitor, which is discharged gradually; the voltage pulses being registered by the oscillograph show the value of its charging, which characterizes energy consumed by the electrolyzer from the mains. It appears from this that in order to calculate power consumed by the low current electrolyzer from the mains, it is necessary to use voltage registered by not the voltmeter, but by the oscillograph. As a result, power consumption for hydrogen production from water during low current electrolysis is reduced not 12fold, but 2000fold.

          Small value of current of 0.02 A and small value of corresponding voltage of 0.062 V afford ground for supposition that in the low current electrolyzer the water electrolysis process is the same as the process, which takes place during photosynthesis. 

          The correspondence of the water electrolysis process during low current electrolysis to its electrolysis process taking place during photosynthesis is confirmed by intensive production of gas bubbles within several hours after the electrolyzer is disconnected from the mains. 

CONCLUSION
        We have every reason to suppose that almost 2000fold reduction of energy consumption for hydrogen production from water proves that low current electrolysis of water is similar to its electrolysis, which takes place during photosynthesis.

12. PLASMA WARE ELECTROLYSIS  

12.1. Voltage - Current Characteristics

Electrolytic processes are known for a long time, and they are widely used in chemical industry. Plasma  electrolytic processes have been found quite recently, that’s why there is neither physical, no chemical theory of these processes. The preliminary analysis shows that a complete description of plasma - electrolytic process can be based neither on purely physical notions, nor purely chemical ones. These are interconnected physical and chemical processes, that’s why it is possible to subdivide them into physical processes and chemical ones only conditionally.

        A plasma electrolytic reactor is a device, which body is made of dielectric material (Figures 93-96). The working solution is fed into the space between the electrodes. If voltage is increased, it results in the change of strength of current in a chain, which characteristic appropriateness is shown in Figs 108, 109, 110 and  111. Plasma takes place near the cathode due to different density of current at the anode and the cathode. 

         Voltage-current characteristic is individual for each reactor and the mode of its operation. It depends on the design parameter of the reactor, the materials being employed for the cathode and the anode, concentration and chemical composition of the solution as well as on its consumption.

The voltage –current characteristic of the plasma electrolytic reactor is given on Fig. 108. It has operated with one mole solution of hydrochloric acid
[image: image171.wmf]HCl

. 

Current strength is increased when voltage is increased linearly according to Ohm’s law (Fig. 108 and Table 42). If voltage is about 100 V (points 5-6), strength of current is increased spasmodically, and a bright glow (plasma) appears near the cathode. Further compulsory reduction of voltage (points 6-15) changes strength of current insignificantly. When voltage is about 60 V (points 14-15), the cathode glow disappears, strength of current is increased spasmodically almost up to the former value [109].
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Fig. 108. Voltage-current characteristic, which corresponds to Table 42

Table 42. Test results when 8.74 litres per hour of 1-normal solution  
[image: image173.wmf]HCl

  is consumed, its temperature at the input being 23.0(C

	Rated points
	Voltage, V
	Current strength, A
	Input 

energy, kJ
	Output water temperature, C
	Output energy, kJ
	Efficiency index, %

	1
	2
	3
	4
	5
	7
	9

	1
	10
	1.7
	61.2
	24
	36.6
	59.8

	2
	40
	8.2
	1180.8
	49
	952.1
	80.6

	3
	58.5
	9.15
	1927.0
	73
	1831.0
	95.0

	4
	80
	7.85
	2260.8
	82
	2160.6
	95.6

	5
	100
	6.65
	2394.0
	83.5
	2215.5
	93.0

	6
	102
	3.75
	1377.0
	81
	2121.1
	154.0

	7
	85
	4.7
	1438.2
	69
	1684.5
	117.1

	8
	76
	4.3
	1176.5
	65
	1538.0
	130.7

	9
	68.5
	3.75
	924.7
	55
	1171.8
	126.7

	10
	88
	4.5
	1425.6
	71
	1757.8
	123.3

	11
	92
	4.2
	1391.0
	71
	1757.8
	126.4

	12
	94
	4.4
	1489.0
	71.5
	1776.1
	119.3

	13
	98
	4.2
	1481.8
	71
	1757.8
	118.6

	14
	68
	3.9
	954.7
	56
	1208.5
	126.6

	15
	64
	3.3
	760.3
	50
	988.7
	130.0

	16
	61
	3.05
	669.8
	46
	842.3
	126.0

	17
	57.5
	9.3
	1925.1
	72
	1794.4
	93.2


Note: energies of released hydrogen and oxygen as well as emitted light have not been taken into account.

As hydrochloric acid has taken part in the process, we’ll need binding energies of valence electron of chlorine atom during the analysis (Table 43). Ionization potential of the first electron of chlorine atom is 

 = 12.967 eV, and its binding energy with the atom corresponding to the first energy level is 

= 15.548 eV.
Table 43. Spectrum of the 1st electron of the chlorine atom and its binding energy 
[image: image174.wmf]b

E

  with the nucleus

	Quantum number
	n
	2
	3
	4
	5
	6
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 (exper.)
	eV
	9.08
	11.25
	12.02
	12.34
	12.53
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 (theor.)
	eV
	9.08
	11.24
	11.99
	12.34
	12.54
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E

 (theor.)
	eV
	3.28
	1.46
	0.82
	0.52
	0.36


            In order to find out an influence of solution consumption on the voltage - current characteristic, special experiments have been carried out employing various consumption of KOH solution. The experimental results by various solution consumptions are given in Fig. 109, 110 and 111 and in Tables 44, 45, 46; the combined voltage current characteristics are given in Fig. 112.

 Table 44. Experimental results by the consumption of KOH solution of  3.6 l/h and its temperature at the input of 18.0(C

	Rated points
	Voltage, 

 V
	Current strength, 

 A
	Input 

energy, kJ
	Output water temperature, C
	Output energy, kJ
	Efficiency index,

%

	1
	20
	0.10
	0.4
	21
	0.70
	175.0

	2
	40
	0.15
	1.10
	22
	1.40
	127.0

	3
	60
	0.20
	2.20
	24
	2.80
	127.0

	4
	80
	3.30
	47.50
	75
	38.50
	81.0

	5
	100
	2.80
	50.40
	86
	46.20
	92.0

	6
	120
	2.20
	47.50
	90
	49.00
	104.0

	7
	140
	1.80
	45.40
	92
	50.40
	111.0

	8
	120
	1.50
	32.40
	86
	39.20
	121.0

	9
	100
	1.30
	23.40
	-
	-
	-

	10
	80
	3.00
	43.20
	82
	43.40
	100.5

	11
	60
	2.30
	10.80
	62
	22.40
	207.4

	12
	40
	0.02
	0.80
	23
	2.10
	262.5
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Fig. 109. Voltage - current characteristic of the plasmoelectrolytic reactor with  
[image: image179.wmf]KOH

 solution supply of 3.6 l/h, which corresponds to Table 44

 Table 45. Experimental results by the consumption of  
[image: image180.wmf]KOH

 solution of  8.2 l/h and its temperature at the input of 20.0(C

	Rated points
	Voltage, V
	Current strength, 

 A
	Input 

energy, kJ
	Output water temperature, C
	Output energy, kJ
	Efficiency index,

%

	1
	20
	0.08
	0.29
	20.0
	-
	-

	2
	40
	0.10
	0.72
	20.5
	0.73
	100.0

	3
	60
	0.12
	1.30
	21.0
	1.46
	112.3

	4
	80
	3.80
	54.70
	57.0
	54.10
	100.0

	5
	100
	4.20
	75.60
	75.0
	80.50
	106.5

	6
	120
	3.80
	82.10
	82.0
	90.90
	110.8

	7
	140
	3.50
	88.20
	91.0
	103.90
	117.8

	8
	120
	3.20
	69.10
	81.0
	89.20
	129.1

	9
	100
	3.80
	68.40
	72.0
	76.10
	111.2

	10
	80
	4.00
	57.60
	64.0
	64.40
	111.8

	11
	60
	2.10
	22.70
	43.0
	33.70
	148.4

	12
	40
	0.01
	0.07
	21.0
	1.46
	208.6
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Fig. 110. Voltage - current characteristic of the plasmoelectrolytic reactor with 
[image: image182.wmf]KOH

  solution supply of 8.2 l/h, which corresponds to Table 45

Table 46. Experimental results by the consumption of  
[image: image183.wmf]KOH

 solution of 12.2 l/h and its temperature at the input of 18.0(C

	Rated points
	Voltage, V
	Current strength, 

 A
	Input 

energy, kJ
	Output water temperature, C
	Output energy, kJ
	Efficiency index,

%

	1
	20
	0.10
	0.36
	18.0
	-
	-

	2
	40
	0.15
	1.08
	18.5
	1.13
	104.6

	3
	60
	0.18
	1.94
	19.0
	2.26
	116.5

	4
	80
	4.00
	57.60
	48.0
	67.70
	117.5

	5
	100
	5.60
	101.0
	66.0
	108.30
	107.2

	6
	120
	5.80
	125.0
	83.0
	146.70
	117.4

	7
	140
	5.60
	139.0
	90.0
	162.50
	116.9

	8
	120
	5.50
	119.0
	84.0
	149.00
	125.2

	9
	100
	5.30
	95.40
	71.0
	119.60
	    125.4

	10
	80
	4.20
	60.50
	52.0
	76.7
	126.8

	11
	60
	1.80
	19.40
	19.5
	3.40
	261.5

	12
	40
	0.02
	0.13
	23
	2.10
	262.5
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Fig. 111. Voltage - current characteristic of the plasmoelectrolytic reactor with 
[image: image185.wmf]KOH

 solution supply of 12.2 l/h, which corresponds to Table 46

In Fig. 112, voltage - current characteristics given in Figs 109, 110 and 111 are combined. 
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Fig. 112. Voltage - current characteristic of the plasmoelectrolytic reactor with 
[image: image187.wmf]KOH

 solution consumption:

1-3.6 l/h; 2-8.2 l/h; 3-12.2 l/h

In all three groups of experiments, stable plasma takes place near the cathode by voltage of 100 V and vanishes when voltage is reduced up to 80 V. When plasma existed, an intense output of the gas-vapour mixture was observed. 

Energy at the input of the reactor was determined according to the readings of the voltmeter and the ammeter; energy at the output was determined according to temperature difference of the solution, which has passed through the reactor.

As it is clear from Figs 108, 109, 110, 111 and 112, the voltage current characteristics are double loops. The analysis of Fig. 112 shows that solution consumption exerts the largest influence on the current change regularity. The solution consumption increase results in the increase of the index of energy efficiency of the plasmoelectrolytic process (Table 44, 45 and 46).

12.1.1. Physical Model of Process

In order to find out the physical model of the process, it is desirable to observe how it takes place. For this purpose a special reactor was manufactured, which cathode chamber was made in the form of a hole in flat acrylic plastic with the thickness of 24 mm. The needle cathode made of tungsten was introduced in the hole from above, and working solution was fed from beneath and arrived from a side hole. Transparency of acrylic plastic allows to watch some details of the plasma - electrolytic process in various modes of the reactor operation. Prior to describe the observation results, let us characterize the main «participants» of the plasma - electrolytic process: the electrons, the protons, the atoms, the ions and water molecules.

Earlier we have shown that the electron radius is its main geometrical parameter. It is equal to Compton wave-length 
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  (172), and it is changed insignificantly during energy transitions of the electron in the atom. We have found out that the proton radius is equal to 
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(230). It is by three orders of magnitude less that the electron radius [109]. 

Hydrogen atom is the next «participant» of the process. Its size is variable. It is increased with the temperature increase of the environment, which surrounds the atom. When the electron in the atom is on the first energy level, the distance between the proton (atomic nucleus) and the electron is equal to 
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 (240), i.e. it is equal approximately to one Angstrom. The size of hydrogen atom in non-exited state is by five orders of magnitude greater than the proton and by two orders of magnitude greater than the size of the electron.  When the electron goes to the third energy level, the distance between it and the proton in hydrogen atom is increased and becomes equal to 9.54(10-10  (244).

We have founds out that the sizes of all atoms in non-exited state are near to the size of hydrogen atom. Consequently, the size of oxygen is near to one Angstrom. The sizes of the ions (we do not consider the proton as the ion) and the molecules are several times greater than the sizes of the atoms and depend of the numbers of energy levels, on which valence electrons uniting the atoms into the molecules are situated.

Let us consider the structure of water molecules (Figs 72-74) and binding energies of the electrons with the nuclei of  the atoms of hydrogen, oxygen and chlorine (Table 35, 36). It means that a separation of  the hydrogen atom and one proton from water molecule and from the molecule of hydrochloric acid (
[image: image191.wmf]HCl

) are the phenomena of equal probability, because they have similar binding energies on energy levels of the same name.

If we analyse the data of Fig. 108 and Table 42, we can form the following physical model of plasma - electrolytic process. When voltage is increased up to 60 V, a well known ion conductivity operates in the solution. At such potential water molecules contacting with the cathode by positively charged protons of hydrogen atoms dissociate into molecular hydrogen 
[image: image192.wmf]2

H

 and hydroxyl ions 
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 (Fig. 75).  In this case a usual process of water electrolysis takes place [109].

When voltage is increased, hydrogen atoms and their protons begin to be separated from water molecules. At first separate streamers (sparks) appear in the solution near the cathode. It points out to the fact that the protons of hydrogen atoms are separated from water molecules and during their movement to the cathode are united again with the electrons producing new atoms of hydrogen. Further increase of voltage increases quantity of the protons, which have been separated from water molecules, and plasma  of hydrogen atoms is formed near the cathode (points 5, 6). The electrons of hydrogen atoms are in an exited state at this moment and move from high energy levels to low energy levels generating the light of Balmier spectral lines. One can judge by intensity of these lines, between which energy levels of hydrogen atoms the largest quantity of electron moves.

Visual analysis of the whole spectrogram (only a part in shown in Fig. 80) demonstrates that the largest quantity of electrons in hydrogen atoms moves from the third to the second energy level (the light bright band to the left of Fig. 80). The light zone near this band to the right confirms the simultaneous formation of hydrogen molecules [60], [61], [62].

As voltage is reduced (points 7-14) the volume of plasma is reduced, energy levels of the electrons of hydrogen atoms, on which they stop, move off  from the protons, energy of emitted photons is reduced, wave-length is increased, and colour of plasma is charged from bright white to red. Then the moment takes place (point 15) when the potential on the electrons is not enough for the separation of the protons from water molecules, and the process goes out slowly returning the system into the initial state of ion conductivity (Fig. 108).

If we analyse Table 42 and Fig. 108, we see that the data on the mode corresponding to point 6 are of the greatest interest. This mode has been formed spontaneously. Stable plasma is absent in point 5, only glimmer can be observed near the cathode. Then in a certain period of time current is reduced spontaneously, and stable plasma appears at once.

Plasma being formed limits the contact of the solution with the surface of the cathode (it increases resistance in cathode - solution circuit). As a result, the value of current is reduced sharply and remains such till energy of plasma and applied voltage is enough for the separation of the protons from water molecules.

Hydrogen atoms unite into molecules on «plasma - solution» boundary. Their further fate depends on availability of oxygen atoms. If they exist, water molecules are formed with the characteristic micro - explosions, which generate noise in some modes of the reactor operation. If there are no oxygen atoms near the cathode or they have been united into oxygen molecules, hydrogen molecules are mixed with oxygen molecules and form the so-called «blasting mixture», which is removed from the cathode together with water vapours.

If voltage is increased after appearance of plasma (Fig. 108, point 6), plasma temperature is increased, and the spike of tungsten cathode becomes bright white at first, then it starts burning. It is easy to observe this process through transparent acrylic plastic of the reactor. The larger voltage, the more intensive is burning (melting) of the cathode.     It is known that melting point of tungsten is 3382(C, and its boiling point is 6000(C.

Thus, atomic hydrogen is a source of plasma in plasma - electrolytic process. Alternating electric field keeps hydrogen atom in an exited state forming its plasma with the temperature of (5000...10000)(C. Intensity of this plasma will depend on applied voltage and on the consumption of the solution, which flows about the cathode. The greater applied voltage and the greater the consumption of the solution, the more intensive plasma is.

12.1.2. Chemical Model of Plasma - Electrolytic Process

Starting to consider a chemical model of the plasma - electrolytic process we should note that modern chemistry does not know an abundance of energy levels of each electron and an abundance of binding energies between the atoms in the molecules. We do not know how the values of binding energies of hydrogen atoms with oxygen atoms in water molecule have been obtained before our investigations (with the help of the calculations or experiments), but we have shown that these energies do not correspond the energies of dissociation of water molecules during its low voltage electrolysis, i.e. they do not correspond to energy consumption during water decomposition into hydrogen and oxygen. We are faced with the problem: what to do next? Shall we trust these and other calculation results of modern chemistry or shall we cast doubt on them?

As atomic hydrogen exists at the temperature of (5000...10000)(C [52], plasma with such temperature is formed in the cathode zone. Plasma will exist only under the condition of sufficient density of hydrogen atoms in the given volume. In order to fulfil this condition it is necessary to increase density of current on the cathode. After the formation of hydrogen atoms or their separation from water molecules they would remain in non-exited state if there were no external influence. But during the operation of the plasma - electrolytic reactor hydrogen atoms are at continuous influence of alternating electric field, which makes hydrogen atoms be in exited sate, it is proved by availability of a complete set of Balmier spectral lines on a spectrogram. Unfortunately, we have no complete spectrum of hydrogen atom and know nothing about availability of Limon spectral lines, Pashen spectral lines, etc., it makes the analysis of the phenomenon being studied difficult [109].
        The following chemical reactions will take place in the “plasma – solution” interphase boundary at the same time
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and
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        If a molecule of oxygen 
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       In the model of the reactor, which trial results are given in Table 42, hydrogen and oxygen escape via the same branch pipe, that’s why endotermic reactions are possible in it [2]

    1- formation of hydrogen peroxide 
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     2 - formation of ozone 
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     3 - formation of the ion of hydroxonium  
[image: image202.wmf]H

O

3

+


    
[image: image203.wmf].

/

320

3

2

mol

kJ

O

H

H

O

H

-

®

+

+

+

                                                       (300) 

Unfortunately, we do not know intensity of both exothermic (295, 296, 297) and endothermic (298, 299, 300) reactions. Solution temperature change regularity (Table 42) points out to the fact that intensity of endothermic reactions in the zone of existence of molecular hydrogen (points 3, 4, 5) is lower than in points 7-15 where plasma of atomic hydrogen is preserved, and solution temperature is reduced. The reduction of water temperature during voltage decrease in the experiment (Table 42, points 6-15) is explained by intensive absorption of heat during the formation of hydrogen peroxide 
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. Low temperature of the electrolytic solution in the anode zone is explained by the endothermic reactions as well. 

The Japanese investigators Ohmori and Mizuno found dissemination of nickel, chromium and carbon on the cathode of the plasma electrolytic reactor [51]. To their mind, cold nuclear fusion is a source of these chemical elements. Later on we’ll analyze this phenomenon in detail.

12.3. Diagrams of Models of  Plasma – Electrolytic Reactors

Our theoretical investigations have been accompanied by the publication and patenting the results being obtained. Now we have 10 patents and send 10 applications to patent office. In Fig. 113, a diagram of the simplest  plasma  electrolytic reactor is shown,  for which the patent No. 2157862 has been received [86]. Housing 1 of the reactor (Fig. 113) can be made of organic glass or fluoroplastic. It is desirable to make anode 3 of titanium covered with ruthenium oxide (ortho) or simply of titanium. Hole cathode 4 is made of  molybdenum. Bushing 5 and outlet pipe 6 are  made of fluoroplastic. The areas of working surfaces of the anode and the cathode are chosen in such a way that density of current density on the cathode exceeds  current density on the anode several dozen times. Weak (one molar) solutions of alkali, acids, etc., can serve as working solutions. 

[image: image207.png]



Fig. 113. Diagram of the plasma electrolytic reactor (patent No. 2157862)

 1 - housing of the reactor, 3 – anode, 4 – cathode (outlet pipe), 5 - cathode (inlet pipe), 6 and 7 – bushings
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Fig. 114. Diagram of the plasma electrolytic reactor (patent No. ……)

        In Fig. 115, a diagram of the reactor is shown, for which the patent No. 2157427 has been received [85]. The diagram of the plasma electrolytic reactor, for which the patent No. 2157861 has been received, is shown in Fig. 96 [87].
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Fig. 115. Diagram of a model of the plasma electrolytic reactor  (patent No. 2157427): 1- housing, 5 – lead, 9 – anode, 10- cathode, 13 – magnet
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Fig. 116. Diagram of a model of the plasma electrolytic reactor (patent No. 2157861) 1- housing, 4 – lower lead, 5 – upper lead, 10 and 14 – anodes, 11 and 15 – cathodes

We’d like to warn in advance that the effect is demonstrated in a narrow range of the combination of various parameters of the reactor and plasma  electrolytic process. 

The plasma electrolytic reactor generates energy being available in heat of heated solution, water steam of various temperature, atomic and molecular hydrogen, oxygen, ozone, light radiation and noise. Besides, it generates additional electric energy. 

It is not easy to register each of the above-mentioned types of energy separately. It is easy to measure thermal energy being available in heated solution, stream and hydrogen being released. The experience has shown that it is enough for the proof of positive efficiency of the plasma electrolytic reactor.

              Efficiency of the reactor determines the general index of efficiency 

 taking into consideration electric power 

 being introduced into the reactor thermal energy 
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[109]
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        But one should bear in mind that not all operation modes of the reactors demonstrate positive (K0 >1) energy efficiency. It is easy to burn plasma, but it is difficult to produce additional energy from it.

        Nevertheless, the official commission, which consisted of the specialists of the adjacent fields of knowledge, proved positive energy efficacy of one of the reactors and one of the modes of its operation.

12.4. Voltage, Current and Power in Power Supply Circuit of the Plasma Electrolytic 
Reactor

Let us analyse the oscillograms of voltage, current and power in the electric circuit, which supplies the plasma electrolytic reactor with power in the gas operation mode. In Figs 117, 118, 119, the oscillograms of voltage, current and power are shown, which have been obtained by us together with the specialists of St.-Petersburg firm “Algorithm”. The measurements were carried out with the help of the electron oscillograph “Handyscope-2”, which registered 10000 ordinates in 0.1 range; it provided high accuracy of the measurements. The measurement results correspond a reactor mode intended for production of gases, not heat. The measurements were carried out at the same time in three ways: with the help of the voltmeter and the ammeter, the electric meter and the electron oscillograph. The following readings were registered in the protocol of control experiments during the experiment (300 s) given for one hour of the reactor operation [109]:

1. Voltmeter and ammeter – 587 W;

2. Electron oscillograph – 716 W;

3. Electric meter – 720 W.

The commission has made the conclusion that the measurements of the electric power consumed  by the plasma electrolytic reactor made with the help of the electric meter  are the correct ones. It is necessary to add that the given data correspond only to one operation of the reactor, which plasma glow irregularity can be clearly seen without any measurement and is easily observed due to sharp deviations of the pointer of the ammeter. But there are such operation modes, at which plasma burning is stable, and the pointer of the ammeter does not oscillate. Unfortunately, the indices of such operation mode have not been registered with the help of the electron oscillograph, and we have no comparative data on measurements for this mode. We can only suppose that the readings of the voltmeter and the ammeter deviate insignificantly from the indices of the electron oscillograph and the electric meter [109]. 

In Fig. 117, an oscillogram of voltage across the circuit of power supply of the reactor adjusted for gas operation mode is shown. 
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Fig. 117. Voltage change oscillogram in power supply net of  the plasma electrolytic reactor

Sharp deviations of voltage are observed on the oscillogram. Carrier frequency  of rectified voltage of 100 Hz has harmonic with less amplitude and greater oscillation frequency. The reduction of the amplitude of carrier frequency is interrupted in  a simple way: short-time increase of current has led to short-time reduction of voltage. 

It is more difficult to explain a voltage amplitude increase. Availability of a capacitor or an inductor in the circuit can be the cause, energy can be accumulated there and  then released increasing voltage in the power supply net. It is difficult to estimate capacity value of the reactor consisting of the flat anode and the core cathode. The transformer has inductive capacity in the power supply circuit. It is possible to determine its role in the formation of voltage oscillations, which amplitude is above the carrier frequency amplitude. Three oscillations with amplitude up to 600 V and higher are the exception (Fig. 117). The processes, which take place in the reactor, can be the only source of these oscillations. Which processes? We do not know yet. These oscillations can be connected with the transmutation of the atomic nuclei of alkaline metal or the cathode material atoms  [51]. 
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Fig. 118. Current change oscillogram in power supply circuit 

In Fig. 118, an electric current oscillogram is shown. Its maximal values are 25 amperes, but these peaks are connected in time with the voltage increase peaks (Fig. 117). Gaps of time are clearly seen when current is completely unavailable. Its average value is equal to 3.8 amperes. Intensive deviations of the pointer of the ammeter have been observed [109].

Certainly, the gaps of time connected with absence of current in the power supply circuit of the reactor have much information concerning the plasma-electrolytic reactor itself (Fig. 118).
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Fig. 119. Power change oscillogram in power supply circuit of the plasma-electrolytic reactor

First of all, chaotic character of the proton separation of hydrogen atoms from water molecules is a cause of such chaotic change of strength of current. The gas – vapour mixture promotes it. As it is accumulated near the cathode and has no time to exceed the limits of the pericathode space, it insulates partially, sometimes completely the cathode from the solution increasing resistance in power supply circuit. As a result, the electric circuit is constantly disconnected, value of current is reduced up to zero.  In the moments when strength of current  is equal to zero, the plasma is extinguished. When pericathode space becomes free from gas – vapour mixture, and the solution comes into contact with the cathode, strength of current is increased sharply. Thus, when the gases are generated, the reactor operates in pulse mode, at which other resonance phenomena are possible, and, consequently, the sharp increase of efficiency of the process [109].

Power change regularity  (Fig. 119) in power supply circuit of the plasma electrolytic reactor in the gaseous mode of its operation is similar to the change of strength of current. Peak power reaches 8 kW though its mean value is only 720 W.

12.5.  Protocol of Control Experiments

May 22, 1998                                                                                                                        City of  Krasnodar

The plasma electrolysis reactor  was elaborated by the chair of theoretical mechanics of the Kuban  State Agricultural University by Prof. Ph.M. Kanarev, doctor of technical sciences and E.D. Zykov, candidate of chemical sciences, and was presented for control testing to a commission formed by [65], [109]:

V.V. Fomin – head of the Chair of Physics of  the Kuban State Agricultural University, Doctor of physical and mathematical sciences, professor, the Chairman of the commission;

Members if the commission, including:

A.S. Trofimov, professor at the Chair of Industrial Thermoenergetics of the Kuban State Technological University, Doctor of technical sciences, Honoured Scientist of Russia, Associate Member of the International Academy of Higher Education, winner of the prize of the Government of the Russian Federation for science and engineering (thermal power engineer);

N.P. Berezina, Doctor of chemical sciences, professor of the Kuban State University (electrochemist);

Ph. M. Kanarev, head of the Chair of Theoretical Mechanics of the Kuban State Agricultural University, Doctor of technical sciences, professor;

N.A. Singaevsky, Candidate of technical sciences, assistant professor of the Krasnodar higher military school for rocket troops, colonel (power engineer);

E.D. Zykov, Candidate of chemical sciences (physical chemistry of surface phenomena).

The commission has performed control experiments of the plasma electrolytic reactor.

1. The unit with the diameter of 130 mm and the height of 100 mm is made of dielectric material (organic glass and fluoroplastic); it has the inter-electrode chamber, the anode, the cathode and the connections for feeding of working solution into the reactor and withdrawal of heated liquid and vapour - gaseous mixture out of it. 

2. The reactor is connected to the supply line of rectified current with adjustable voltage.

3. Diluted alkaline water solution with flow controlled by a valve according to the flow measuring instrument serves as a heat transfer medium. 

4. The solution and the vapour gaseous mixture heated by the reactor are removed from the reactor via a branch pipe.

The reactor operates as follows. The desired flow of the solution is established with the help of a rotameter, and power with initial voltage near to zero is turned on. Then voltage is stepped up, and at 150-200 V stable plasma is formed in the pericathode space. In a few seconds after the appearance of plasma the outflow of the heated solution and the vapour - gaseous mixture starts. Quantity of vapour can be controlled. In order to increase the accuracy of the measurements, the reactor has been adjusted for heating of the solution at a minimal quantity of vapours being formed.

Instruments and Equipment Used for the Experiment

The instruments used for input power measurement: an electric meter, a voltmeter (accuracy class 0.2, GOST 8711-78), an ammeter (accuracy class 0.2, GOST 871160).

The instruments used for output power measurement: mercury thermometers with value of a division of 1 and 2 degrees and with the scales up to 100 and up to 160 degrees, respectively; measuring vessels with capacity of 3 litres, measuring glasses  with capacity of 1000 ml, a stopwatch with value of a division of 0.1 s, a balance with value of a division of 5 grams.

Methodology of Experiment

A measuring vessel with capacity of 3 litres was placed 0.7 meters above the reactor on the balance and was connected with the reactor with the help of the pipes via the rotameter used as a solution  flow rate indicator. The desired flow rate was established, and the reactor was started. After its operation mode became stable, and the solution level was lowered to the control marker, the stopwatch was turned on, and the solution weight change indication and counting of the number of the electric meter disk rotations and the recording of the reading of the voltmeter and the ammeter began. Simultaneously the outflow of the solution was connected to the measuring glass, which weight was determined beforehand.

During the experiment, the following data were registered: the time of starting and ending of the experiment, the electric meter readings, the mean values of voltmeter and ammeter as well as the reading of the thermometers measuring the temperature at the inlet and the outlet of the solution. Besides, the insignificant deviations of the solution consumption were periodically adjusted according to the reading of the rotameter.

The experiment was finished when the reduction of the weight of the solution in the measuring vessel arranged on the balance attained the check value. At this moment the outlet of the solution from the reactor was switched to a spare vessel.

Experimental Results

The preliminary tests performed by the authors have shown that the values of heat capacity C1 and heat of evaporation C2 for the solution do not differ greatly from the respective values for water; therefore, these parameters have been taken the same as for water: C1=4.19 kJ  per kg degrees and C2=2269 kJ per kg. The experimental results are given in Table 47.

       Table 47

	Indices
	1
	2
	3
	Average

	1 – mass of empty measuring glass mo , grams
	…
	…
	…
	345

	2 – mass of the solution prior its entering the reactor m1, grams
	1200
	1195
	1200
	1198

	3 – mass of the solution after outflow from the reactor m2, grams
	1180
	1180
	1180
	1180

	4 – mass difference, inlet and outlet, 

m= m1- m2, grams
	20
	15
	20
	18.3

	5 - reactor inlet temperature t1 , degrees
	21
	21
	21
	21

	6 - reactor outlet temperature t2 , degrees
	85
	85
	85
	85

	7 - temperature difference

t= t2- t1, degrees
	64
	64
	64
	64

	8 - duration of the experiment, (, s
	279
	307
	282
	289

	9 – number of rotations of the electric meter disc during the experiment n, rot.
	39.5
	44.5
	41.5
	41.8

	10 – electric energy consumption according to the electric meter readings, E1=n(3600/600, kJ

Note: 600 rotations of the electric meter correspond to 1 kW h of electric power. The electric meter was connected in the power supply circuit of the reactor before the rectifier and registered power consumption for the reactor operation and the current rectifier. The voltmeter and the ammeter are connected in the reactor energy supply circuit after the rectifier and are aimed for measuring the electric energy consumed by the reactor.
	237
	267
	249
	251

	11 – readings of voltmeter V, volts
	196
	200
	199
	198.3

	12 – ammeter readings I, amperes
	3.66
	3.30
	3.58
	3.51

	13 – electric energy consumption according to the readings of the voltmeter and the ammeter, E2=I(V((, kJ
	220.1
	202.6
	200.9
	201.2

	14 – power energy for heating the solution, E3= C1( m1(

 t, kJ
	322.0
	320.4
	322.0
	321.5

	15 – energy consumed for forming of vapours, E4= C2( 

m, kJ
	45.4
	34.0
	45.4
	41.6

	16 – total energy for heating and vapours  E0= E3+ E4, kJ
	367.4
	354.5
	367.4
	363.1

	17 – COP of the reactor according to the electric meter readings K1= E0/ E1
	1.55
	1.33
	1.47
	1.45

	18 – COP of the reactor according to the voltmeter and ammeter readings K2= E0/ E2
	1.87
	1.75
	1.85
	1.82


            The commission has stated that during the experiment it can be easily seen that gases are flowing out of the connection pipes of the cathode and anode spaces. These gases are products of the decomposition of the solution, mainly of the water molecules, and are contributing to the decrease of the weight of water. The authors have not yet elaborated a method for measuring the quantity of these gases to those time, and therefore their energy content was added to the energy content of the water vapours. Given that the energy content of the gases is much higher than that of the vapours, the commission states that it is an unsuspected increase of reactor performance. COP of the reactor 

 is based on an average value of the readings of the voltmeter and the ammeter and needs to be improved, because the reactor generates high frequency oscillations, which influence the readings of the instruments. The commission states that the reactor also generates light energy and noise energy.

The commission considers that if energy of emitted gases, light energy and the outer energy losses of the reactor are considered, the COP values are higher than those established.

The commission emphasizes the newness of the plasma formation phenomena at the electrolysis of water, associated with incompletely studied processes, which generate excess energy and considers that this phenomenon deserves further thorough study with the aim of finding their possible uses in different scientific and technical areas.

12.5. Water Electric Generators of Heat
12.5.1. Common information
              In engineering practice connected with ventilation system servicing, a phenomenon of excessive thermal energy in circulating air has been found. Similar phenomenon has been registered in water circulation systems with the devices for its active cavitations. In the Russian market, three firms (Yusmar, Termovikhr and Noteka) sell cavitation water heating equipment with energy efficiency index of 150%. Soon, an air heating device with the same efficiency will be produced [207], [210], [212], [213]. 


We have already shown that energy of physical vacuum taken by valence electrons of the molecules after their mechanical destruction and emitted by these electrons within the repeated fusion of the molecules is the most probable source of additional energy generated by the ventilation systems and the cavitation ones [202], [209]. It is explained by the fact that half as much energy is spent for mechanical destruction of the molecules than for thermal destruction of these molecules. Valence electrons of the molecules being destroyed mechanically absorb energy from physical vacuum in order to restore their energy indices and emit it during the repeated fusion of these molecules

As only half energy is spent for mechanical destruction of the molecules than for thermal one, energy effectiveness index of such processes cannot exceed two by the one step of the destruction of water molecules.  The index can be more two if me make any steps of the destructions of water molecule.  If  this hypothesis is correct, there is a possibility to increase energy effectiveness index of this process considerably when the molecules are destroyed electrodynamically. In this case, there is a possibility to find resonance modes of electrodynamic destruction of the molecules and to reduce energy consumption for this process considerably. Further fusion of the molecules being destroyed electrodynamically will release required quantity of energy, which will exceed considerably the energy being spent. 

The results of generation of additional energy during electrodynamic destruction of water molecules have already been published [209, [214]. As in this process special pulses of current and voltage were generated and the point magnetoelectric voltmeter and ammeter were used for measurement of their mean values, it became necessary to determine if a truncation error, which led to overestimation or underestimation of a design index of efficiency, took place during the instrument measurements. In this connection, ACK-2022 electron oscillograph was used in addition when measurements were carried out. As there was no computer processing system, the oscillogram parameters of voltage and current being obtained were processed manually. The mean values of voltage and current were calculated according to the formulas: 
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where  T is measurement period;  u is instantaneous voltage;  t  is time;  Z is duty factor;    
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is mean value of voltage pulse amplitude;  i is instantaneous current; 
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 is mean value of current pulse amplitude.

Duty factor was determined according to the formula:    Z = 
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/ S,  where 
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 is pulse form factor,  S is off-duty factor:    S = 
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 ,   where  
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 is pulse follow period,  
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is pulse length. For pulses of the exponential form and triangular one being used in the experiments, the curve form factor in the calculations is  
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= 0.5.  


The main task of the experiment was to check the hypothesis: “Electrodynamic effect on the molecules gives the possibility to form resonant modes when energy consumption for the destruction of their bonds is reduced considerably”. In order to solve this task, special experiments were carried out connected with electrodynamic destruction of chemical bonds of water molecules with electric pulses of various frequencies. The diagram of the installation used for experimental investigations is shown in Fig. 120.
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Fig. 120. Diagram of the experimental installation: 1 – tank for solution; 2 – thermometer; 3- electronic balance; 4 – solution feed duct; 5 - rotameter; 6 – solution fedd regulator; 7 – special fine plasma generator is at the stage of patenting; 8 – thermometer; 9- heated solution discharge; 10- inlet tank
12.5.2. The First  model of the sell
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Fig. 121. The first model of the sell of heat generator
In Fig. 122, the oscillogram of voltage pulses is given. In Fig. 123, the oscillogram of current pulses being registered during another experiment with pulse frequency of nearly 300 Hz is given. According to these oscillograms, the duty factor calculation has given the result of Z = 0.11. With mean values of amplitudes of pulses of voltage and current being equal to 250 V and 10.6 A, respectively, the mean components of voltage and current arriving into the generator of heat have been:  
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 = 0,11 х 250 = 27.5 V;  
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I

 = 0.11 х 10.6 = 1.17 A. According to the readings of the voltmeter and the ammeter, mean values of voltage and current were 25.0 V and 1.25 A in this experiment. In this connection, mean value of electric power supplied to the generator of heat was 27.5 х 1.17 = 32.18 W according to the data of the oscillographic measurements and 25 х 1.25 = 31.25 W according to the data of the pointer indicators. Divergence in this methods of mean power determination did not exceed 5% as well. 

The energy efficiency calculation results of the generators of the heat for both methods of measurement with pulse frequency of nearly 300 Hz are given in Table 48.  They are close in their values as well. 
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Fig. 122. Oscillogram of supply voltage pulses at 
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Fig. 123. Oscillogram of current pulses via the generator of heat at 
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Table 48. Experimental indices of the water electric generator of heat  with electric pulse frequency of nearly 300 Hz with the measurements of mean values of voltages and current with the help of the voltmeter, the ammeter and the oscillograph

	Indices
	Average



	1. Mass of the solution, which has passed through the generator 
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,  kg.
	0.41

	2. Temperature of solution at the input of the generator  
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t

, degrees
	26.00

	3. Temperature of the solution at the output of the generator 
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, degrees
	76.00

	4. Temperature difference of the solution 
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, degrees
	50.00

	5. Durability of the experiment  
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, s
	300.00

	6. Reading of voltmeter 
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, V
	25.00

	6’. Readings of oscillograph 
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’, V
	27.50

	7. Reading of ammeter 
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, A
	1.25

	7’. Readings of oscillograph 
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’, A
	1.17

	8. Electric power consumption, 
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, kJ
	9.38

	9. Heated solution energy 
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	85.90

	10.  COP of the generator 
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	9.16


12.5.3. The Second  model of the sell
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Fig. 124. Photos of   the  second  model of the sell of  heat generator

The oscillogram of voltage pulses is given in Fig.  125; the oscillogram of current pulses influencing the generator of heat in one of the experiments carried out with pulse frequency of nearly 100 Hz is given in Fig. 126. As it is clear from the oscillograms, the pulses of both voltage and current have an exponential form being close to the triangular one with a sharp edge and a shallow declination. The design duty factor for these pulses is Z ( 0.039. Mean amplitude of voltage pulses is equal to power supply voltage of the pulse generator: 250 V. Thus, a mean component of voltage pulses being brought to the generator of heat is equal to 
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 = 0.039 х 250 = 9.75 V. In this experiment, voltmeter readings were 10.0 V.
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Fig. 125.  Oscillogram of voltage pulses at  
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 ( 100 Hz
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Fig. 126. Oscillogram of current pulses at  
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A current pulse oscillogram in this experiment is shown in Fig. 126. Current was measured as voltage drop at a measuring resistor with resistance of  0.1 Ohm included into the supply circuit of generator of heat. As it is clear, mean amplitude of current pulses is 1.3 / 0.1 = 13 А, and mean component value is equal to: 
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I

= 0.039 х 13 =  0.51 А. During measurements, the ammeter showed current of   0.50 A.

On the basis of the oscillographic measurement data, mean value of electric power has proved to be Р = 9.8х0.51 = 5.0 W. The experiment lasted for 300 seconds. Thus, electric energy of 
[image: image256.wmf]1

E

=5.0 х 300 = 1500 J = 1.5 kJ entered the generator of heat. During this period, it heated 0.55 kg of solution by 12 degrees. Energy value of this heat was equal to 
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E

=4.19х0.55х12=27.65 kJ. Efficiency index of energy process was  К =  Е2 / Е1 = 27.65 / 1.5 = 18.43, or 1843%.  It corresponds (with accuracy of up to 5% being characteristic of oscillographic check) to energy efficiency index being determined with the help of the voltmeter and the ammeter (Table 49). 

 Table 49. Experimental indices of the water electric generator of heat  with electric pulse frequency of nearly 100 Hz 

	Indices
	Average

	1. Mass of the solution, which has passed through the generator 
[image: image258.wmf]m

,  kg.
	0.55

	2. Temperature of solution at the input of the generator  
[image: image259.wmf]1

t

, degrees
	26.00

	3. Temperature of the solution at the output of the generator 
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t

, degrees
	38.00

	4. Temperature difference of the solution  
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, degrees
	12.00

	5. Durability of the experiment  
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, s
	300.00

	6. Reading of voltmeter 
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, V
	10.0

	6’. Reading of oscillograph 
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’, V
	9.75

	7. Reading of ammeter 
[image: image265.wmf]I

, A
	0.50

	7’. Reading of oscillograph 
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 , A
	0.51

	8. Electric power consumption, 
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	1.50

	9. Heated solution energy  
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	27.65

	10 – COP of the generator 
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	18.43


12.5.4. The Third  model of the sell
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Fig. 127. Photo of the third of the cell of the  generator of heat

Check test protocol of the fine plasma generator of heat

Table 50. Supply voltage and current have been measured with the help of the voltmeter, the ammeter and the oscillograph (Figs 126-129)

	                               Indices


	1


	2
	3
	Average

	1 - mass of the solution, which has passed through the generator 
[image: image271.wmf]m

,  kg.
	0.470
	0.432
	0.448
	0.450

	2 - temperature of solution at the input of the generator  
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t

, degrees
	22
	22
	22
	22

	3 - temperature of the solution at the output of the generator 
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, degrees
	66
	66
	65
	65.67

	4 - temperature difference of the solution 
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, degrees
	44
	44
	43
	43.67

	5 - durability of the experiment  
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, s
	300
	300
	300
	300

	6 - reading of voltmeter 
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, V
	4.50
	4.50
	4.50
	4.50

	6’ - readings of oscillograph 
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’, V
	4.47
	4.47
	4.47
	4.47

	7 - reading of ammeter 
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, A
	2.1
	2.1
	2.1
	2.1

	7’ - readings of oscillograph 
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	2.2
	2.2
	2.2
	2.2

	8 - electric power consumption according to the readings of voltement and ammeter, 
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, kJ
	2.84
	2.84
	2.84
	2.84

	9 – heated solution energy   
[image: image281.wmf]t

m

E

D

×

×

=

19

.

4

2

, kJ
	79.64
	80.01
	80.72
	80.46

	10.  COP of the generator 
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	28.04
	28.17
	28.42
	28.21
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Fig. 128. Voltage
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Fig. 129. Voltage
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Fig. 130. Current
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Fig. 131. Current


Process parameter calculation according to the oscillograms (figs 128-131) to the check test protocol (Table 50) gave the following results. 

Pulse scale 10.

Mean voltage amplitude according to Fig. 128 and Fig. 129:

Uma = (23+25+28+10+26+29) х 10/6 = 235 V.

Mean current amplitude according to Fig. 130 and Fig. 131:               

 Iаср = (20+6+17+7+10+19+3) х 10/7 = 117 A.

Pulse repetition period T = 7.4 ms. 

Pulse duration ti = 0.28 ms.

Pulse frequency f = 1000/7.4 = 135.1 Hz. 

Relative pulse duration S = 7.4/0.28 = 26.32. 

Space factor Z = 0.5/26.32 = 0.019.

Mean value of pulse voltage импульсов Um = 0.019 х 235 = 4.47 V.

Mean value of current in pulses Im = 0.019 х 117 = 2.22 A.

12.5.5. The Fourth  model of the sell
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Fig. 132. Photo of the fourth of the cell of the  generator of heat

Let us give one more check test protocol of the cell (Fig. 132) of the fine plasma generator of heat. 

Table 51. Check test protocol

	                          Indices
	1
	2
	3
	Average

	1 - mass of the solution, which has passed through the generator 
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,  kg.
	0.350
	0.352
	0.352
	     0.351

	2 - temperature of solution at the input of the generator  
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t

, degrees
	18
	18
	18
	18

	3 - temperature of the solution at the output of the generator 
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, degrees
	72
	72
	72
	         72

	4 - temperature difference of the solution 
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, degrees
	54
	54
	54
	54

	5 - durability of the experiment  
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, s
	300
	300
	300
	300

	6 - reading of voltmeter 
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, V
	4.50
	4.50
	4.50
	4.50

	7 - reading of ammeter 
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, A
	1.8
	1.8
	1.8
	1.8

	8 - electric power consumption according to the readings of voltement and ammeter, 
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, kJ
	2.43
	2.43
	2.43
	2.43

	9 – heated solution energy   
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	79.19
	79.64
	79.64
	79.49

	10.  COP of the generator according to the readings of voltmeter and ammeter 
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	32.59
	32.77
	32.77
	32.71


12.5.6. Water Electric heat device
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Fig. 133. Photo of  water electric device 


Input power is 10Wt (Fig. 133). The temperature of the solution output from the sell is 60 degree and the temperature of the solution  input in the sell is 40 degree.  

Thus, it is possible to consider that an experimental check of energy efficiency of the water electric generator of heat with the help of two methods gives practically the same results and confirms the above-mentioned hypothesis concerning the possibility of additional energy production in the processes being considered. It can be noted that as during measurements the pointer instruments of high class of accuracy of 0.2 have been used (relative conventional gauging error does not exceed 0.2%) and oscillographic measurement accuracy is much lower (usually nearly 5%), the readings of the voltmeter and the ammeter can be considered more accurate. 

 Commercial efficiency of the water electric generator of heat will depend on pulse generator economies. As efficiency of powerful pulse generators can be near unit, energy efficiency should not differ greatly from the data being obtained during laboratory investigations for the industrial-scale plants with the use of the generators of heat being considered. 

             Analysis of energy balance of the molecules with covalent bonds shows the possibility of formation of additional heat energy with COP, which exceeds unit, and the experiments confirm this hypothesis. 

Simplicity and one hundred per cent reproducibility of the experiments being described open a perspective for quick commercialization of the water electric generator of heat. 

Thus, a method of electric energy conversion into heat energy with COP, which exceeds 3000%, has been found. A way to saving and environmental friendly energetics has been opened. But it will be not an easy one. There is a large volume of work connected with global energy generator parameter optimization. 
12.7. Brief Analysis of Fruitfulness of Resonance Hypothesis

             There emerges a natural desire to know a mathematical model of such unusual process. As its efficiency is a function of the solution characteristics, electric circuit, design and geometrical parameters of the cell, it is too early to give such model, because a whole series of various cells is at the stage of patenting. The details of this information will be given in the next publication of this book. Now, it is possible to analyse serviceability of the resonance hypothesis, according to which a resonance destruction of chemical bonds in the molecules of water and its ions reduces energy consumption for this process considerably, and further fusion of these molecules and ions generates additional energy. 

The analysis shows that ion 
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 is the main heat generator (Fig. 134). When temperature is increased, the distance between the proton 
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 and the electron 
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 as well as between the electron 
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 of the hydrogen atom and the electron 1 of the oxygen atom is increased. As this increase takes place at the expense of the photons absorbed by the electrons, this process becomes a pulsating one. Frequency of these pulsations depends on the rate of increase of solution temperature and is not great in general. Current pulses, which are supplied to the electrodes, point the ion 
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 in such a way that the proton 
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  of the hydrogen atom is pointed to the cathode, and the electron 2 of the oxygen atom is pointed to the anode. As a result, the pulses are directed along the ion axis. As it is clear, it is possible to separate the proton 
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 of the hydrogen atom or the whole atom (the proton  
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 with the electron 
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). As a result, the oxygen atom remains. When only the proton is separated, it will go to the cathode, will get the electron and will form the hydrogen atom. If current density on the cathode surface is high, an array of the hydrogen atoms being formed will generate plasma. It is a very unstable and undesirable process in this case. What if the hydrogen atom separation is organized not in the cathode area, but in the area between the electrodes?
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Fig. 134. Diagram of the hydroxyl  ion 
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 in the electric field

If such pulses influence the ion  
[image: image310.wmf]-
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 that the hydrogen atoms separate, after resonance separation from the electron of the oxygen atom the electron 
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 of the hydrogen atom having lost the bond will be in a state with a lack of energy (electromagnetic mass), which corresponds to binding energy. Where will it take energy from? Only from the environment. What if the environment has no photons, which are necessary for it? There is only one source – physical vacuum. Having absorbed necessary quantity of energy from physical vacuum, the electron of the hydrogen atom is able to contact again. It has two opportunities: it can join with the oxygen atom and form the ion 
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 being destroyed lately or it can join the second hydrogen atom and form a hydrogen molecule. Both these processes are exothermic ones. The fusion processes of the ions 
[image: image313.wmf]-
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, the molecules of hydrogen and oxygen will be accompanied by emission of the photons, which we’ll see in the area between the electrodes. 

13. COLD FUSION BY PLASMA ELECTROLYSIS OF WATER

       Cold nuclear fusion is the first hypothesis of a source of additional energy in heavy water electrolysis. Fleischmann and Pons, the American electrochemists, are the authors of this hypothesis [50], [67], [83]. They reported about it in 1989. Since that time a large number of experiments has been carried out in order to obtain additional energy from water [73], [83]. 

          We go on discussing this hypothesis. We have carried out special experiments and have analysed their results taking into consideration the chemical element atomic nuclei structure being produced. Two cathodes were made of iron with mass of 18.10 g and 18.15 g. The first cathode operated during 10 hours in KOH solution; the second cathode operated during the same period in NaOH solution. Mass of the first cathode remained unchanged, mass of the second one was reduced by 0.02 g. 
Tadahiko Mizuno, the famous Japanese scientists (the co-author of this article), who works at the Division of Quantum Energy Engineering Research group of Nuclear System Engineering, laboratory of Nuclear Material System, Faculty of Engineering, Hokkaido University, Kita-ku, North 13, West-8 Sapporo 060-8628, Japan, kindly agreed to perform chemical analysis of the cathode samples with the help of the nuclear spectroscopy method (EDX). Here are the results of his analysis [197], [198]. The content of chemical elements on the surface of non-operating cathode is as follows (Table 52). 
Table 52. Chemical composition of the cathode surface prior its operation in the solution

	Element
	Fe

	%
	99.90


The new chemical elements have appeared on the working surface of the cathode, which works in KOH solution (Table 53). 
Table 53. Chemical composition of the surface of the cathode, which operates in KOH solution

	Element
	Si
	K
	Cr
	Fe
	Cu

	%
	0.94
	4.50
	1.90
	93.00
	0.45


The chemical composition of the surface of the cathode, which operates in NaOH, has proved to be different (Table 54).

Table 54. Chemical composition of the surface of the cathode, which operates in NaOH solution

	 Element
	  Al
	 Si
	   Cl
	  K
	  Ca
	  Cr
	 Fe
	Cu

	  %
	1.10
	0.55
	  0.20
	 0.60
	 0.40
	 1.60
	 94.0
	0.65


Let us carry out additional analysis of the data being obtained (Tables 52, 53, 54) taking into consideration the atomic nuclear models. As the cathode is made of iron, the nuclei of its atoms are the targets of the atomic nuclei of potassium, alkaline metal (Table 53). When the iron nuclei transmutation takes place (Fig. 135, b), the nuclei of the chromium atoms (Fig. 135, a) and the nuclei of the copper atoms are formed  (Fig. 135, c). 

When the atomic nucleus of iron (Fig. 135, b) passes into the atomic nucleus of chromium (Fig. 135, a), two protons and two neutrons are released; two atoms of deuterium or one atom of helium can be formed from them. If the neutrons pass into the protons, four atoms of hydrogen are formed.

It is easy to see (Fig. 135) that the atomic nucleus of iron (Fig. 135, b) should lose two upper protons and two neutrons in order to pass into the atomic nucleus of chromium (Fig. 135, a). 

Three additional protons and six neutrons (total 9 nucleons) are required for the formation of the atomic nucleus of copper (Fig. 135, c) from the atomic nucleus of iron. As there are chromium atoms that (as we think) are formed from the atomic nuclei of iron on the cathode surface (Table 53) 4fold more than the atoms of copper, the solution is sure to have superfluous protons and neutrons of the destroyed atomic nuclei of iron, and we can determined their approximate relative quantity. 

Let us suppose that four nuclei of the iron atoms pass into the nuclei of the chromium atom. The total quantity of free protons and neutrons (nucleons) is equal to 16. As one atom of copper falls on each four atoms of chromium, 9 nucleons are spent for the formation of one nucleus of the copper atom, and 7 nucleons remain free. 

Let us see what is formed when the nucleus of the potassium atom is destroyed. Potassium is situated in the first group of the fourth period of the periodic law. Its nucleus contains 19 protons and 20 neutrons (Fig. 136, a). 
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a)  Cr (24,28)                   b)  Fe (26,28)               c) Cu (29,34)

Fig. 135. Diagrams of the atomic nuclei of: a) chromium, b) iron, c) copper

In Fig. 136, a, we can see a weak link of the nucleus of the potassium atom. It is situated in the middle of its axis neutrons. When the transmutation of the nuclei of the potassium atoms takes place, the nuclei of the oxygen atoms can be formed (Fig. 136, b) as well as its isotopes and the nuclei of the silicon atoms (Fig. 136, c). 

The analysis of the structure of the nuclei of the potassium atom (Fig. 136, a) shows that its is the most probable source of the nucleus of the silicon atom (Fig. 136, b), which atoms appear on the cathode (Tables 53, 54). 

It is easy to count that during the destruction of one nucleus of the potassium atom and the creation of one nucleus of the silicon atom 5 free protons and 6 free neutrons, i.e. 11 nucleons, are formed. 

[image: image378.wmf]F
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                              a) K (19,20)                       b) O (8,8)                            c) Si (14,14)
Fig. 136. Diagrams of the atomic nuclei of: a) potassium,  b) oxygen, c) silicon

Thus, the transmutation of the nuclei of the iron atoms and the potassium atoms results in the formation of free protons and neutrons. As the protons cannot exist in free state, the hydrogen atoms are created from them. If the protons are connected with the neutrons after the destruction of the nuclei of the iron atoms and the potassium atoms, the formation of deuterium, tritium and helium is possible. 

Let us pay attention to the main fact – absence of the sodium atoms in the cathode material. It is natural that the potassium atoms have appeared on the cathode, which operated in KOH solution (Table 53). Why are no sodium atoms on the cathode, which operated in NaOH solution (Table 54)? The answer is as follows: the nuclei of the sodium atoms are completely destroyed during the plasma electrolytic process. The presence of potassium on the surface of the cathode, which operated in NaOH solution (Table 54), can be explained by insufficient ablution of the reactor after the operation with KOH solution. 
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                 a) Na (11,12)               b) Al (13,14)           c) Cl (17,18)       d) Ca (20,20)  

Fig. 137. Diagrams of the atomic nuclei of: a) sodium, b) aluminium, c) chlorine, d) calcium

As free protons and neutrons appear during the destruction of the nucleus of the sodium atom, some nuclei of this element begin to form the atomic nuclei of aluminium (Fig. 137, b), chlorine (Fig. 137, c) and calcium (Fig. 137, d).

If we knew the total quantity of transmutating atomic nuclei of iron, potassium and sodium as well as the exact composition of the gases generated during the plasma electrolytic process, it would be possible to determine the atomic nuclei being formed from additional nucleons. Now we can only suppose that the majority of new nuclei are the protons, i.e. the nuclei of the hydrogen atoms. 

The absence of the sodium atoms on the cathode surface (Table 54) is a vivid sign of destruction of the nuclei of this element during the plasma electrolytic process. 

The analysis of these Tables shows that transmutation of the nuclei of iron, of which the cathodes are made, results in the formation of chromium and copper in both cases. Apparently, aluminium, chlorine and calcium are formed from the destroyed sodium nuclei. In any case, free protons and neutrons are formed.

But not all free protons and neutrons are spent for the formation of the atomic nuclei of aluminium, chlorine and calcium. A part of them is spent for the formation of the hydrogen atoms. In any case, the atoms and the molecules of hydrogen are formed. In any case, the atoms and the molecules of hydrogen are formed. The analysis has shown that the plasma electrolytic process produces not more than 0.005 kg of alkaline metal from one litre of the solution. It appears from this that if all neutrons of the nuclei of the atoms of the molecules of water and alkaline metals pass into protons and form the atoms and the molecules of hydrogen , the volume of the gas being produced will be considerably less that the volume registered during the experiment (Table 52). . It appears from this that additional gases, mianly hydrogen, are produced as a result of the iron atomic nuclei destruction.

Numerous experiments show that up to 50% of additional thermal energy are generated during the plasma electrolysis of water, it is less than the results of the calculations originating from the existing cold nucleus  theories. That’s why it is necessary to analyse energetics of the particle creation process during the atomic nucleus transmutation. 

Having considered the model of the electron we have found out that it can exist in a free state only when it has a definite electromagnetic mass. Being combined with the atomic nucleus it emits a part of energy in the form of the photons, and its electromagnetic mass is reduced. But stability of its condition does not become worse, because the energy carried away by the photons is compensated by binding energy of the electron in the atomic nucleus. 

If the ambient temperature is increased, the electron begins to absorb the thermal photons and to pass to higher energy levels of the atom reducing binding with it. When the electron becomes free, it interacts with the atom only if the ambient temperature is reduced. As this temperature is reduced, it will emit the photons and sink to lower energy levels. 

If the electron is in a free state due to an accidental external influence on the atom and the environment has no photons, which are necessary for it to restore its mass, it begins to absorb the ether from the environment and to restore its constants in such a way: mass, charge, magnetic moment, spin and radius of rotation. The electron acquires the stable free state only after it has restored its all constants. 

Thus, if an interchange of the free state and binding state with the atom takes place due to the accidental influences on the atom, the electron restores its electromagnetic mass every time due to absorbing the ether. It means that actually it plays the role of a converter of the ether energy into the thermal photon energy. 

The Japanese investigators Ohmori and Mizuno registered neutron radiation during plasma electrolysis of water and reported that not only the nuclear process, but the process of the electron capture by the free protons can be the source of this radiation [51].

As the hydrogen plasma, in which the protons can exist in the free state, is generated during the plasma electrolytic process of water electrolysis, there exists a tendency of the capture of the free electrons by them. 

It is known that rest mass of the electron is  
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, and rest mass of the neutron is 
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  of the mass of the electron. Thus, the proton should capture 2.531 electrons in order to become the neutron. The question arises at once: what will happen to the remained of electron mass 
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? The disturbed balance of masses in this process is explained by modern physics in a simple way: a neutrino is created. 

As the neutrino has no charge, it is very difficult to register it. If the neutrino takes the excess mass away or replenish the lacking one, can the elementary particles execute this process by themselves?

As the photons are emitted and absorbed only by the electrons, the proton, which absorbs the electrons, cannot convert the remainder of mass of the third electron into the photon. If the electron is absorbed by the third one and gives more than a half of its mass to the proton in order to convert it into the neutron, the remaining part of mass 
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 of the electron, which has no possibility to become the photon, is converted into a portion of the ether, which “is dissolved” and mixed with the ether in the space. The fact that plasma has no photons with the mass corresponding to the part of mass of the third electron, which has not been absorbed by the proton during its conversion into the neutron, can serve as a proof of such affirmation. Let us calculate energy of such photon. 

The difference the mass of the neutron and the proton is equal to 
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. If we subtract this value from the mass of three electrons, we’ll get mass 
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If the photon is formed from this remainder of mass 
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This value of energy corresponds to roentgen spectrum, that’s why the creation of each free neutron should be accompanied by the creation of one roentgen photon. If it does not take place, we have two opportunities: the first one – we should think that in the case when the neutron is created, the neutrino was formed from mass 
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 and flew away in the unknown direction; the second one – there were no conditions for the formation of the photons in the process being considered, and mass 
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, which failed to be formed as a particle, “was dissolved” in the ether. Which variant is closer to the truth?  There is no exact answer, but it is known that the Japanese scientists registered only neutron radiation with intensity of 50,000 neutrons per second, and they failed to register roentgen radiation [51]. 

If in this process the roentgen photons were created, they would not exceed heat efficacy of the plasma electrolytic process, because they would not be the thermal photons. The thermal photons are radiated and absorbed when the electrons make the energy transitions to the energy levels, which are the most remote from the atomic nuclei, where the infrared photons and neighbouring ones from the optical range of the spectrum with energies of 
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(0.001-3.3) eV are generated (Table 34). 
Thus, the neutron fusion processes during the plasma water electrolysis will not generate additional thermal energy. But the appearance of the neutrons in plasma will promote the formation of the deuterium nuclei (Fig. 21, b) and, possibly, of tritium (Fig. 21, c). As during these processes the mass balance is almost not  changed, we have no reason to anticipate the appearance of additional energies during the formation of deuterium and tritium.

In order to become a proton, the neutron should emit something with mass 
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This energy corresponds to the photons of the gamma range (Table 34) , i.e. not to the heat photons, and this process gives no additional energy. Thus, if during plasma water electrolysis the process of helium atom formation takes place, it should be accompanied by gamma radiation. If there is no such radiation, and the helium atoms are still formed, the above mentioned portion of mass 
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 is taken away by neutrino or this mass, which has no possibility to become a photon, “is dissolved” in the environment, i.e. it passes into a state of ether [203], [210]. As the roentgen photons and the gamma photons are not the thermal ones, this process does not give excessive thermal energy.

Another variant is possible. When the atoms of alkali metal bombard the cathode atoms, they are destroyed completely and destroy the atoms of the cathode materials. Under the notion “completely” we’ll understand such state when both the atom and the nucleus are destroyed. In this case, the protons of the destroyed nuclei begin to form the hydrogen atoms. The process of fusion of the atoms and the molecules of hydrogen generate additional thermal energy [214]. 

Transmutation of the atomic nuclei of alkaline metals and the atomic nuclei of the cathode material during plasma electrolysis of water increases the content of gases in the gas-vapour mixture. Additional thermal energy is generated not by the nuclear process, but the process of fusion of the atoms and the molecules of hydrogen, which are formed from the destroyed molecules of water and from the atomic nuclei of alkaline metals and the atomic nuclei of the cathode. 

            Plasma electrolytic process opens new prospects in study of matter on the nuclear, atomic and molecular levels.
14. WATER IS A SOURCE OF ELECTRIC ENERG
14.1.  General

           Theoretical and experimental investigations show that water is a source of not only thermal energy and energy being available in hydrogen and oxygen, but a source of electric energy as well.  Let us recollect power of thunderstorm discharges. They are a source of electric power of water in the clouds. Now, it can be said that we have come near to modelling and control of these discharges under the laboratory conditions. 

           The diagram of water molecule with ten electrons is given in Fig. 72. We have called this structure a charge molecule of water [75], [99], [109]. It has turned out that there is a possibility to separate the electron, which belongs to hydrogen atom connected with the first electron of the hydrogen atom, from water molecule. In this case the proton of hydrogen atom will be connected with the second electron of oxygen atom, and the  water molecule will lose one electron and become a semi charged one (Fig. 138). 
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Fig. 138. Diagram  of the third (semi-charged) model of water molecule

            Quantity of electricity coulombs, which is generated in one litre of water when each water molecule loses one electron, will be equal to product of Avogadro constant by quantity of moles of water molecules in one litre [109]
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              Taking into consideration the fact that one ampere-hour is 3600 coulombs of electricity, we’ll find electrical capacity of one litre of water
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              Experimental investigations show that electrical potential which exceeds the potential delivered to the solution is formed in the electrolytic solution during the definite modes of plasma electrolysis of water. As a result, electric power, which exceeds electric power introduced into the solution, is generated in the electrolytic solution [103].

The analysis of binding energies between the electrons and the protons of the hydrogen atoms in the cluster, which consists of two water molecules (Fig. 139), shows the possibility of realization of various variants of disruption of these bonds. Under the usual conditions the bond 
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 is broken between the protons 
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 and 
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, which belong to the hydrogen atoms in the water molecule. Simultaneous break of the bonds 
[image: image338.wmf]B

 and 
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 is possible. In the last case, the hydrogen molecule is released. Realization of this or that variant of the bond break depends on the temperature of the environment, in which the water molecules are situated.
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Fig. 140. Diagram of the cluster, which consists of two water molecules

For example, if the water molecules are in steamy state in a cloud, realization of the break 
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 will result in the formation of positively charged water molecules in the cloud. In another cloud, with another temperature, the bonds break 
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 or 
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 is possible as well as the formation of the negatively charge ions 
[image: image344.wmf]-

OH

 in the cloud.

As realization of this or that variant of bond break depends on the temperature, we know binding energies and can model this process and use it for production of electric energy from water.

14.2. Fuel Cell Efficiency

Our investigations show a possibility of a considerable reduction of energy consumption for hydrogen production from water. It gives the possibility to use hydrogen and oxygen produced from water or used from air for electric power production. 

Fuel cells are considered to be one of the most prospective consumers of hydrogen. When they consume hydrogen and oxygen, they generate electric energy. But as we show now, modern fuel cells use less than 1% of energy possibilities of hydrogen being consumed. 

Efficiency of the process of the connection of hydrogen with oxygen in a fuel element as well as the formation of electric power are studied insufficiently. The data of one of the fuel cells are given in the report [78]. At hydrogen consumption of 2 kg per hour it generates 30 kWh of electric power. As one cubic meter of gaseous hydrogen weighs 90 g, 2 kg of liquid hydrogen contain 22.2 m3 of gaseous hydrogen. If we take into consideration that in order to produce 1 m3 of hydrogen the best industrial electrolyzers  consume 4 kWh and assume the energy value as 100%, we’ll get energy efficiency of the fuel cell



.                                                                           (309)  

The source of information [79] reports that efficiency of fuel cells of the third generation with solid electrolyte is near 50% and the use of technology of fuel cells allows to increase efficiency of electric power  up to 75%; taking into consideration heat generated by them, efficiency is increased by 90% or 95%. The same source informs that in April, 1999, the firm “Ecostar Electric Drive Systems” (joint venture of the companies “Ford”, “Daimler-Benz “ and “Ballard Power Systems”) has been set up for elaboration of a vehicle employing fuel cells. The total amount of investments in the whole work has already reached 700 m dollars. This firm intends to begin the production of series vehicles employing fuel cells in 2004 [109]. 

Efficiency of fuel cells depends on efficiency of the  use of electric possibilities of hydrogen itself. If quantity of the electrons, which belong to the atoms of hydrogen and take part in the formation of electric power of a fuel  cell, is taken into consideration, efficiency of physical and chemical process of this cell is less than 1%. Let us make a calculation for the fuel cell, which is described in the report [78]. This fuel cell generates 30 kW of electric power when 2 kg (22.2 m3) of liquid hydrogen is consumed per hour. As the mole of gaseous hydrogen is equal to 22.4 litres, it is necessary to consume 22222.22/22.4=992.06 moles of molecular hydrogen for the production of 30 kW of electric power [109].

We’d like to remind that a value equal to the product of  Avogadro number N=6.022(1023 by the electron charge 
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 = 1.602(10-19  is called Faraday constant 
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 . This value is measured in coulombs (C) per mole of substance.



 C/mol.                                     (310)

If all protons of 992.06 moles of molecular hydrogen give  their electrons to electric net of the fuel cell, 992.06(2(96485=191437818.2 coulombs of electricity are formed, as a result. These are potential possibilities of 22.2 m3 of molecular hydrogen. In what way are these possibilities used by modern fuel cells?

The fuel cell being considered operates at voltage of 100 V; that’s why  when 30 kW are generated, current of 30000/100=300 amperes per hour circulates in its electric circuit. 3600 coulombs of electricity are consumed at 1 ampere/hour and 1080000.0 coulombs are consumed at 300 ampere per hour. If we assume that potential quantity  of coulombs of electricity, which 22.2 m3 of hydrogen contain (191437818.2 coulombs) is 100%, actual quantity of coulombs of electricity generated by the fuel cell is [109]



                                                           (311)   

These are the main reserves of efficiency improvement of the fuel cells!

Feeding of molecular hydrogen to the fuel element is the main cause of a very low (0.57%) electrical efficiency of the fuel cell. There is every reason to hope that minimal tenfold improvement of this efficiency will take place in the nearest future.

The specialists, who are busy with the investigation  of fuel cells, should pay attention to importance of the analysis of water produced in the results of its operation. We have shown that water molecules can contain both all 10 electrons (charged water) and 8 electron (discharged water). If water is pure (without impurities), there should be a difference in weight of one litre of charged water and discharged water, which can be easily found out. The greater the number of discharge molecules in water being produced after the operation of the fuel cell, the more effective the energy possibilities of hydrogen  are used.

The given calculations show that energy properties of hydrogen in fuel cells are used only by 0.6%. Tenfold increase of this index is equal to the transit to hydrogen power in all field of human activities [41].
                                          15. LAW OF CONSERVATION OF ANGULAR MOMENTUM

The law of conservation of angular momentum is one of the main laws of the Nature. In order to have a clear idea concerning the essence of this law, let us consider the phenomenon, which can be easily observed and which demonstrates how it works.

If you watch competitions in figure skating by TV, you remember how a figure skater changes speed of his rotation relative to the axis, which passes through his body. At first he rotates with small speed with his arms stretched to the sides. Then he clasps his arms to his breast or rises them upwards, and his rotation is accelerated sharply. If he stretches his arms, the rate of his rotation is reduced. What’s the matter? This phenomenon is governed by one of the most fundamental laws of the Nature – the law of conservation of angular momentum. It runs that if no external force influences the body, angular momentum, or in other words, moment of momentum of  a body, remains constant all the time.

Thus, let us formulate the essence of the law of conservation of angular momentum. Mathematical expression of this law is as follows: 
[image: image347.wmf]h

mr

const

=

=

2

w

. What about it? You have recognized Planck’s constant. The Nature has placed this law into this constant. It operates under the conditions of lack of external influence on a rotating body. If  the rotation of the  figure skater is considered, he experiences external influences. It is manifested as resistance created by air as well as in the form of friction forces influencing the skates of the figure skater. Thus, this law is manifested here not in its full value. Nevertheless, small resistance of the air and ice give us the possibility to see the manifestation of this law. Now let us consider the above-mentioned expression of Planck’s constant 
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. Figure skater’s mass 
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 is not changed at the moment of rotation. But the distribution of this mass is changed. When he stretches his arms, they are moved away from the axis of his rotation, and moment of inertia 
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  of the figure skater is increased, because the value, which is equal to arms’ mass multiplied by the square of distances  
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   of their centres of masses from the axis of rotation is increased. The following fact is obvious: in order that Planck’s constant  
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 remains constant, rate of rotation of the figure skater  
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 should be reduced. As we have already mentioned, it takes place due to small value of external influence on it. When he places his arms nearer to the axis of  his rotation, the value  
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 is reduced, because the distance 
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 is reduced. In order that the value 
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 remains constant, a rate of rotation of the figure skater  
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 should be increased. It does take place. If there were no resistance, the figure skater could rotate eternally [40].

We are impressed by constancy of Planck’s constant [3], [11]. It is confirmed by many calculations and many experimental data. It proves the fact that constancy of Planck’s constant is governed by some fundamental law of the nature. Now we see that it is the law of conservation of angular momentum [75], [98], [99].

We have already seen how this law is manifested in behaviour of the photons of all frequencies, in behaviour of the electrons during their energy transitions in the atoms and during the formations of the molecules; now we’ll show a number of examples of the manifestation of this law in the Nature. It is clear that some of these examples are purely hypothetical one, they should undergo a thorough check. Nevertheless, it is necessary to make them in order to attract the attentions of the investigators to the global role of the law of conservation of angular momentum. 
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Fig. 141. Directions of the vector of the Planck’s constant 
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 and of the vector of magnetic moment 
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, of the electron coincide with the direction of the right-hand movement

        As it is clear from Fig. 141,a the directions of the vector of angular momentum 
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 (the Planck’s constant) and the vector of magnetic moment 
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  (Fig. 141, b) of the electron coincide and correspond to the right-hand rotation of the electron in relation to its axis. 
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Fig. 142. Diagram of the hydrogen atom model
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Fig. 143. Diagram of the models of the molecules: a) orthohydrogen,  b)  parahydrogen

In Fig. 142, a diagram of the hydrogen atom model as well as the directions of the vectors of the Planck’s constant 
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and magnetic moments of the electron 
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and the proton 
[image: image368.wmf]p

M

 are shown. The proton and the electron of the hydrogen atom bring their unlike electric fields nearer, but their magnetic fields restrict this approach. 

Let us pay attention to the directions of the vectors of the magnetic moments of the electrons and the protons in the molecules of orthohydrogen (Fig. 143, a) and parahydrogen (Fig. 143, b). A direction of a vector of the moment of momentum of the rotating electron and the proton coincides with the direction of the vectors of their magnetic moments.

The law of conservation of of angulat momentum governs a formation of the electrons, the protons, the atoms and the molecules of hydrogen. A rotation being produced by this law is called right-handed rotation (Fig. 141, a). DNA molecule is spinned in the same direction (Fig. 144). The atoms that form this molecule spin it to the right. 
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Fig. 144. Diagram of DNA molecule
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Fig. 145. Absolute majority of the sea shells is spinned to the right

If this law operates on higher level, its operation should be manifested during the formation of the organisms. It is vividly expressed in a form of the snails and the sea shells. Their absolute majority is spinned to the right [124]. 

Obviously, the right upper extremity of the majority of the animals is more developed due to the same reason. We have every reason to suppose that the right arm of the majority of people is more developed as compared with the left arm due to the same reason. 

It is interesting to note that the weight of a gyroscope spinned to the right is less than the weight of the gyroscope spinned to the left [100]. Hideo Haysaka, the Japanese investigator, proved experimentally that free fall acceleration of the falling gyroscope with the right-handed rotation is less than with the left-handed one (Fig. 145) [92].

The above-mentioned facts make it possible to suggest that a weak right-handed rotation field exists near the surface of our planet. It should be strengthened in the zones where the molecules have the possibility to react on the influence of such field. For example, the molecules of large accumulations of gas or oil, which are screened from strong and frequent alternate external influences, i.e. in the areas of gas and oil fields. According to some authors, it is registered experimentally, and the field, which forms this rotation, is called a torsion field. We can express a hypothesis, which explains this phenomenon. 

The angular momentum vectors of all atoms and molecules of our planet are directed at random and compensate each other everywhere, except a layer near the surface. The vectors of moments of momentum directed from the surface of the Earth of the atoms situated near the surface remain uncompensated. Due to it, they form a weak right-handed spinned (Ho rotation field, which is called a torsion one (Fig. 146). 

The analysis of the experiments of N.A. Kozyrev, the Russian scientist, [100] and Hideo Haysaka, the Japanese scientist, [92] shows that the they determined the rotation directions of their gyroscopes looking at them from above. Apparently, they called a gyroscope rotating clockwise a right-handed rotating one and a gyroscope rotating counterclockwise a left-handed rotating one. It is clear that these rotation directions and their names are counter to the ones accepted in angular momentum definition [92], [100]; that’s why we have taken it into account, and in Fig. 146 we have shown the rotation directions of the gyroscope 2 and 3 in such a way that they correspond to the definition of angular momentum, i.e. N.A. Kozyrev and Hideo Haysaka defined the right-handed rotating gyroscope as 
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 and the left-handed rotating gyroscope as 
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. If we compare the directions of angular momentum vectors of the atom (Fig. 142) and the molecule (Fig. 143) of hydrogen with the direction of the vectors of moments of momentum of the gyroscope 2 and 3 (Fig. 146), we can see their correspondence.

It lies in the fact that the directions of the vectors of the total moments of momentum 
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 of the atoms of the surface of the Earth and the right-handed spinning gyroscope 
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 coincide (they are the left-handed spinning gyroscopes in the experiments). It is possible to make a conclusion that if the directions of the vectors of the angular momentum coincide, the force of interaction between the bodies is increased. 
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Fig 146. Diagram of the formation of the right-handed rotational field (H0  near the earth surface

A question emerges: should this process generate a space rotational field if the planetary system and our galaxy rotate in one direction? It has happened to be so. Yu.A. Baurov has proved experimentally an existence of the space rotational field and has called a vector, which characterizes this field, a vector potential [93], [95], [96]. 

We have given a brief description of a chain of the natural phenomena where the influence of angular momentum is manifested. Such coincidence is hardly accidental; that's why it deserves a thorough investigation. 

CONCLUSION

Incompleteness of the existing axiomatics of exact sciences is the main hindrance to fruitfulness of theoretical investigations. When we have widened and systematized it, we have opened the way for theoretical analysis of many details of the microworld, which have been inaccessible to modern theories. New axiomatics of exact sciences gives the investigators the new criteria for evaluation of safety of any theory. That’s why it can be called axiomatics of natural sciences. The list of axioms is headed by the most important axioms of natural sciences: space and time are absolute, space, matter and time are indivisible. Then the Euclidean mathematical axioms follow, which require additions.

Lorentz’s transformations, the foundation of the theories of relativity by A. Einstein, contradict one of the main axioms of natural sciences: space - matter - time unity axiom, that’s why it is unnecessary to search other evidences of flimsiness of these theories.

The second Einstein’s postulate acquires more precise wording, which retains it to the framework of classical notions and opens the prospects of usefulness in the development of physical ideas.

The new model of the photon and the theory of its description confirm erroneousness of our many notions concerning the nature of electromagnetic radiation and the wrong interpretation of some astrophysical phenomena.

The model of the electron and the law of formation of the spectra of the atoms and the ions change our notions concerning the structure of the atoms and the molecules. The periodic law of chemical elements is added by periodicity of formation of the structure of the atomic nuclei. The process of transmutation of the atomic nuclei of chemical elements acquires vivid outlines. The important prerequisites of the control of this process are formed.

Chemists get a new instrument of cognition of the structure of the atoms, the ions and the molecules. The notions concerning the formation process of chemical bonds are simplified significantly, and the possibility of more exact calculation of their energy indices appears.

As the examples of implementation of the results of theoretical investigations, the energy processes during plasma water electrolysis in order to get additional energy are described. 

Theoretically and experimentally the possibility of extraction of power from chemical bonds of water molecules has been demonstrated. It has been found that during the usual and plasma electrolysis of water electric power is converted to other types of energy with COP that is more than one. Physical vacuum is the most provable source of additional energy. 

The experimental results being obtained by us and other investigators prove that the energy being produced is significantly greater that the one being consumed. It disputes the modern formulation of the main law of physics: the law of conservation of energy. Physical vacuum energy being the source of additional heat energy generated by the molecules and the ions of water as well as gases changes the essence of this law. 

A new understanding of the physical and chemical processes of the microworld has become possible due to a new theoretical direction in the description of the physical and chemical  processes. The experimental results and their analysis serve as one of the indices of fruitfulness of this direction, which remains unknown to a wide range of the specialists. There is every reason to believe that power significance of the problems being analysed will promote critical analysis  of the new theoretical ideas of the author. 
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� We’d like to remind that the value equal to the product of Avogadro number N=6.022(1023 and the electron charge �EMBED Equation.3���=1.602(10-19  is Faraday constant  �EMBED Equation.3���. The value is measured in coulombs (C) per mole of the substance


�EMBED Equation.3���C/mol.
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