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15. PLASMA WATER ELECTROLYSIS  

15.1. 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.
The first patent for the plasma electrolytic generator was obtained in the USSR in the year of 1987 [71].

        A plasma electrolytic reactor is a device, which body is made of dielectric material (Figures 181-185). 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 179 and  180. 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. 179. It has operated with one mole solution of hydrochloric acid
[image: image1.wmf]HCl

. 

Current strength is increased when voltage is increased linearly according to Ohm’s law (Fig. 179 and Table 57). 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. 179. Voltage-current characteristic, which corresponds to Table 57
Table 57. Test results when 8.74 litres per hour of 1-normal solution  
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  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 31). 

          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 (Fig. 180).  
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Fig. 180. Voltage - current characteristic of the plasmoelectrolytic reactor with 
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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 Fig.  180, the voltage current characteristics are double loops. The analysis of Fig. 180 shows that solution consumption exerts the largest influence on the current change regularity. 
15.1.1. 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. 
If we analyse the data of Fig. 19 and Table 57, 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 
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 (Fig. 83)  and hydroxyl ions 
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 (Fig. 120).  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. 125) 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. 125). 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. 179).

If we analyse Table 57 and Fig. 179, 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. 179, 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.

15.1.2. 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


[image: image8.wmf]mol

kJ

OH

H

OH

H

H

e

O

H

/

436

2

2

2

2

2

2

+

+

Þ

+

+

Þ

+

-

-

-

.                                (473)   

and
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        If a molecule of oxygen 
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 is formed near the anode, energy is released
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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  
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Unfortunately, we do not know intensity of both exothermic (473, 474, 475) and endothermic (476, 477, 478) reactions. Solution temperature change regularity (Table 57) 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 57, 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.

15.2. Diagrams of Models of  Plasma – Electrolytic Reactors

           Our theoretical investigations have been accompanied by the publication and patenting the results being obtained. In Fig. 181, 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. 181) 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: image21.png]



Fig. 181. 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
        In Fig. 182, 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. 2167958 has been received, is shown in Fig. 183.
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Fig. 182. 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. 183. Diagram of the plasma electrolytic reactor (patent No 2167958)

A diagram of the plasma electrolytic reactor, for which the patent No. 2157861 has been obtained, is shown in Fig. 184 [87]. 
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Fig. 184. 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
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Fig. 185. Diagram of the model of the plasma electrolytic reactor (patent No. 2175027): 1 - body; 3- lower lid; 6 - cathode; 9 - anode; 14 - cooler; 20 - fitting pipe for gas discharge

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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[image: image29.wmf].

e

g

E

E

E

E

E

K

S

b

T

O

+

+

+

=

                                                              (479)

        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.
16. 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], [130]. 
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Fig. 186. Diagram of the model of the plasma electrolytic 
reactor (patent No. 2210630): 7 –cathode; 11-anode
          We go on discussing this hypothesis. We have carried out special experiments (Fig. 186) 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. 
The plasma electrolytic reactor operated at voltage of 220 V and current strength of 0.5-1.0 amperes (Fig. 186).

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 58). 

Table 58. Chemical composition of the cathode surface prior its operation in the solution

	Element
	Fe

	%
	99.                                                        99,90


The new chemical elements have appeared on the working surface of the cathode, which works in KOH solution (Table 59). 

Table 59. 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
	92.00
	0.45


The chemical composition of the surface of the cathode, which operates in NaOH, has proved to be different (Table 60).

Table 60. Chemical composition of the surface of the cathode, which operates in NaOH solution

	Elem.
	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 58, 59, 60) 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 59). When the iron nuclei transmutation takes place (Fig. 187, b), the nuclei of the chromium atoms (Fig. 187, a) and the nuclei of the copper atoms are formed  (Fig. 187, c). 


a)  Cr (24,28)                   b)  Fe (26,28)               c) Cu (29,34)

Fig. 187. Diagrams of the atomic nuclei of: a) chromium, b) iron, c) copper

When the atomic nucleus of iron (Fig. 187, b) passes into the atomic nucleus of chromium (Fig. 187, 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. 187) that the atomic nucleus of iron (Fig. 187, b) should lose two upper protons and two neutrons in order to pass into the atomic nucleus of chromium (Fig. 187, a). 

Three additional protons and six neutrons (total 9 nucleons) are required for the formation of the atomic nucleus of copper (Fig. 187, 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 59) 4 fold 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. 188, a). 

In Fig. 188, 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. 188, b) as well as its isotopes and the nuclei of the silicon atoms (Fig. 188, c). 

The analysis of the structure of the nuclei of the potassium atom (Fig. 188, a) shows that its is the most probable source of the nucleus of the silicon atom (Fig. 188, b), which atoms appear on the cathode (Tables 59, 60). 

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. 


                                               a) K (19,20)                       b) O (8,8)                            c) Si (14,14)
Fig. 188. 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 59). Why are no sodium atoms on the cathode, which operated in NaOH solution (Table 60)? 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 60), can be explained by insufficient ablution of the reactor after the operation with KOH solution. 


                                            a) Na (11,12)                     b) Al (13,14)                 c) Cl (17,18)                       

Fig. 189. Diagrams of the atomic nuclei of: a) sodium, b) aluminium, c) chlorine

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. 189, b), chlorine (Fig. 189, c) and calcium (Fig. 189).

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. 


 Ca (20,20)  

Fig. 190. Diagrams of the atomic nuclei of calcium

The absence of the sodium atoms on the cathode surface (Table 60) 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 additional gases, mainly hydrogen, can be generated as a result of a destruction of the nuclei of the iron atoms.

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 
[image: image36.wmf]e

e

m

m

469

.

0

)

531

.

2

0

.

3

(

=

-

? 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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, from which the photon should be formed
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If the photon is formed from this remainder of mass 
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, its energy will be:
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This value of energy corresponds to roentgen spectrum (Table 2), 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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m

, 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 2). 
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. 43, b) and, possibly, of tritium (Fig. 43, 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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Let us calculate the wavelength of the photon corresponding to this mass. Using the localization constant (60), we have

[image: image47.wmf]м

m

k

r

пр

13

31

42

0

10

39

,

9

10

058

,

23

10

166916

,

2

-

-

-

×

=

×

×

=

D

=

=

l

                                    (482)

This energy corresponds to the photons of the gamma range (Table 2) , 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.

Obviously, the microexplosions, which take place when hydrogen is combined with oxygen in the plasma area, are the main sources of energy of destruction of the nuclei of the iron atoms. As a result, the protons of the hydrogen atoms bombard the cathode and destroy the iron nuclei. Appearance of the free protons and the neutrons is a result of this destruction. Let us note the characteristic features of this process. The neutrons and the protons leave the nucleus forcibly, not as a result of radioactivity. That’s why they lack energy in the same way as the valence electrons of the atoms when the molecules are destroyed. In order to preserve a stable state, they should replenish a lack of energy corresponding to energy of the gamma photons being emitted during the nucleus fusion. Where do they take these photons? From the environment. If so, a decrease of the natural background of gamma radiation should be observed near the plasma electrolytic reactor. The repeated measurements have shown that the gamma radiation level near plasma is less than the background level. 
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]. 

During the plasma water electrolysis, the transreplication of the atomic nuclei of alkali metals and the atomic nuclei of the cathode material takes place. 

Thus, the experimental fact of the transreplication of the atomic nuclei during the plasma electrolytic process gives us every reason to suppose that this process opens new prospects of the matter study on the nuclear, atomic and molecular levels. 

17. WATER IS A SOURCE OF ELECTRIC ENERGY

17.1.  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. 117. 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. 119). 

            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].
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Fig. 191. Diagram of the cluster, which consists of two water molecules

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. 191), 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 
[image: image54.wmf]2

P

, which belong to the hydrogen atoms in the water molecule. Simultaneous break of the bonds 
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 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.

For example, if the water molecules are in steamy state in a cloud, realization of the break 
[image: image57.wmf]A

 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 
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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.
17.2.  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
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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% [109]. 
Let us pay attention to the fact that remains unnoticed by the fuel element specialists. 

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.
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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]
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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].
18. 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: 
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. 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 
[image: image74.wmf]r

 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], [183].

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. 
        As it is clear from Fig. 192,a the directions of the vector of angular momentum 
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 (the Planck’s constant) and the vector of magnetic moment 
[image: image78.wmf]e

M

  (Fig. 192, 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. 192. 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

In Fig. 193, 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 
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 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. 194, a) and parahydrogen (Fig. 194, 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.
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Fig. 193. Diagram of the hydrogen atom model
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Fig. 194. Diagram of the models of the molecules: a) orthohydrogen,  b)  parahydrogen

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. 192, a). DNA molecule is spinned in the same direction (Fig. 195). The atoms that form this molecule spin it to the right. 
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Fig. 195. Diagram of DNA molecule
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Fig. 196. 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 (Fig. 196) [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. 
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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. 197) [92].

Fig 197. Diagram of the formation of the right-handed rotational field 
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 near the earth surface
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. 197). 
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. 197 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. 193) and the molecule (Fig. 194) of hydrogen with the direction of the vectors of moments of momentum of the gyroscope 2 and 3 (Fig. 197), 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. 
It can be clearly seen that a phenomenon, which increases weight of a gyroscope rotating in the right-hand direction (Fig. 197), is similar to the phenomenon of an approach of the moving photons with similar circular polarization (Fig. 16). 

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
History of science proves that an authority of the scientist is an unsafe criterion in estimation of a connection of his scientific result with the reality. That’s why the scientists use the axioms first of all in the estimation of any scientific result with the reality. Their authority is a final one, because the statements reflected in the axioms have an obvious connection with the reality. 

There is no such situation in the nature when matter is outside space or a time flow is absent in the space packed with matter. These three main elements of the creation coexist. It is impossible to separate them. One can state: the space-matter- time unity axiom is the largest achievement of the collective human thought during the last 2000 years. It plays the role of an independent judge in a dispute of the scientists concerning correctness or erroneousness of any physical theory and any mathematical models, which describe various physical phenomena. 

The unit axiom was born in Russia; now, it plays the role of an independent judge of authenticity of the scientific results being obtained by the scientists. Whether they wish or not, but life will make them venerate the unity axiom. Unambiguously, it shows erroneousness of some fundamental physical and chemical theories being recognized now and restricts an application range of other theories. The description how this axiom has arisen and how it functions is given in the book “History of scientific search and its results” [243]. 

It is known that it is impossible to argue with the axiom; it is always right. The unit axiom recognizes only the Euclidean geometry and demonstrates erroneousness of geometries of Lobachevsky, Minkowski, Riemann and others. It has tuned out that famous Lorentz transforms play the role of a theoretical virus in exact sciences. As a result, both Einstein’s relativity theories being infected with this virus prove to be erroneous. The unity axiom restricts an application range of equations of Maxwell, Schroedinger, etc. 

It has turned out that there are several variants of a derivation of the mathematical models, which help to interpret the experimental results. A change of a variant of the derivation of one and the same mathematical model changes physical sense, on which it is based. The unity axiom makes it possible to determine unambiguously what variant reflects reality and what variant reflects mysticism. 

The main virtue of the unity axiom is in the fact that it has opened a direct way to an ascertainment of very mystical electromagnetic structures of the photons, the electrons, the nuclei, the atoms and the molecules. The most astonishing thing is that the electron has no orbital motion in the atom. It interacts with the atomic nucleus as a rotating spindle. The unlike electrical fields draw the electrons together with the protons; the like magnetic poles restrict this approach. As a result, the atoms combine the unlike magnetic poles of the valence electrons into the molecules. The hydrogen atom is a bar, on one end of which there is an electron and on another end of which there is a proton. That’s why it is an ideal link, which unites the atoms of various chemical elements into the molecules. 

Having the right of the independent judge, the unity axiom places modern scientists, who have got their scientific results without noticing its existence, into a difficult situation. In this connection, we have no reasons to reproach them in the mistakes being made. As the unity axiom judicial functions were absent, they were natural.

The Nobel Committee experts, who gave positive appraisal of the erroneous scientific results, for which the Nobel prizes were awarded, are not guilty as well. The judicial functions of the unity axiom were unknown at that time. But we cannot fail to recognize the facts of erroneousness of the scientific results, because they will be studies and analyzed by the future generations of the scientists. 

Almost one and half century has passed since the Maxwell equations, which describe electromagnetic radiation, have been published. The photon is known to be the main carrier of this radiation. Where is its electromagnetic structure? How many years shall we devote to a search of the electromagnetic structure of the photon iconizing these equations as the impeccable ones? There is an answer to this question now: forever. You have read this book, and you have assured yourself that the photon behaves within the framework of the unity axiom, and the Maxwell equations are at variance with it. 

If the scientists paid attention to the unit axiom and its significance one hundred years ago, it would close a way to exact sciences for all non-Euclidean geometries and theories based on these geometries. The author of this axiom cannot be blamed that he has disclosed its significance. Now, neither prohibitions, nor pseudoscientific committees can stop a propagation of knowledge based on the unity axiom. The more the doers of the pseudoscientific committee oppose this, the larger the historical shame will be drawn to them. 

New axiomatics of exact sciences equips the investigators with the new criteria for an estimation of authenticity of any theory. That’s it can be called axiomatics of natural science. A list of the axioms is headed by the main axioms of natural science: space and time are absolute; space, matter and time are inseparable. They are followed by the Euclidean mathematical axioms, which have to be added. 

The unity axiom proves that the ascertained electromagnetic model of the photon corresponds to reality, because practically all existing mathematical models, including de Broglie’s equation and Schroedinger’s equation, are derived from the analysis of its behaviour. 

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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