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18. WATER – THE SOURCE OF HYDROGEN

 The prologue

            As we know the are limit of existing energy carriers and worsening ecological conditions have generated understanding of necessity of transition to inexhaustible and non-polluting hydrogen power [127], [189], [191], [193], [213], [214].  


 The decision of this problem had joined not only scientists, but also politics, therefore it is desirable to have more precise representation about problems of an initial stage. It is known, that the most perfect electrolysers  spend 4 kWh  the electric power for reception of one cubic metre of hydrogen from water. At burning this hydrogen it can be allocated about 3.5 kWh  energy. This implies, that hydrogen can become the competitive energy carrier if an expense of energy for its reception from water to lower even up to 2 kWh/
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. It also is the main task of an initial stage of development of hydrogen power. 


 The decision of this problem should begin with the analysis of reserves of decrease in expenses of energy existing electrolysers. They are latent in their constant potential and we shall show a method of use of this potential for decrease in expenses of electric energy on reception of hydrogen from water. 


           But the biggest reserve of decrease in expenses of energy on electrolysis of water is latent during photosynthesis. Annually at this process of water are allocated hundred millions cubic metre of hydrogen which atoms are used as connecting parts at construction of organic molecules. For realization of this process all alive organisms have own energy sources.


 And what if to simulate the specified process in the technical device? Then formed hydrogen, not having an opportunity to participate in construction of organic molecules, together with oxygen will leave in an atmosphere. Devices for localization and divisions of these gases already exist. The main condition at which there is a specified process electrolysis of water, – small size of a current.


 Patents for a number of such devices are already received and they can be seen in operation. Certainly, it while small unproductive laboratory models, but they steadily decompose water to hydrogen and oxygen at force of a current 0.02-003 Amperes.


 It is established, that electric potential on the electrodes made of one material, appears before refuelling such electrolyser of electrolit. The charge of cells such electrlyser there are some minutes. At switching-off of the charged cell from a network on its electrodes there is a sufficient potential for continuation of process of electrolysis within several hours. This implies, that for maintenance such electrolyser in working order, it is necessary for recharging periodically. As a result of an expense of energy for reception of hydrogen from water decrease in some times. 


 It is uneasy to present, what financial and intellectual resources of the world are included in search of ways of decrease in expenses of energy on reception of hydrogen from water. In Russia many scientific institutes of a branch science and educational institutions are engaged in this problem, there is a research hydrogen institute. In the USA and Europe are created associations of scientists on hydrogen power. 


The global  a power problem follows now not from the are limit  to oil and gas, and from their ecological danger. However world owners of power resources while the problem of ecological danger of modern energy carriers a little excites. 

18.1. Contradictions of the existing theory of electrolysis of water
        Utility of any theory is defined by its opportunities correctly to interpret results of already existing experiments and to predict an opportunity of reception new theoretical and experimental data. We shall look, whether the existing theory of electrolysis of water answers these requirements? 

    In 1989 the American scientists Fleshman and Pons   informed about reception of additional energy at electrolysis of heavy water and that a source of this energy is cold nuclear synthesis [67]. Hundreds experiments have been put in the different countries for check of this fact [23], [28], [50], [51], [65], [67], [73], [83], [103]. The part of researchers confirmed it, and another - received negative result [67], [74]. The reason of such condition till now remains not clear. Therefore we execute the new analysis of process of electrolysis of water and we shall try to understand with the essence, processes proceeding at it [109].

        Overall objective electrolysis of  water - reception of hydrogen which is considered the most perspective energy carrier of the future power [39], [41], [49], [56], [57]. Only it is recently revealed, that in some cases at this process superfluous energy as heat of the heated up solution [67] is allocated. To find out the reason of it, we shall analyze a classical way of reception of hydrogen by electrolysis of water. It is described in textbooks. The chemical reactions proceeding at this process, are used for calculations of its parameters. They admit extremely clear and do not cause objections both among chemists, and among physicists. We shall look, whether all is valid here so clearly?

        Here is how cathodic and anodi reactions in the textbook [2.] "On the cathode are described proceeds the following reaction:
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         Two electrons, acting with the cathode, react with two molecules of water, forming a molecule of hydrogen 
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 and two ions hydroxyl  
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. Molecular hydrogen forms bobbles  gaseous hydrogen (after the solution near to the cathode will be saturated with hydrogen), and ions hydroxyl remain in a solution.

        On the anode reaction proceeds
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       Four electrons pass to the anode from two molecules of water which decays with formation of a molecule of oxygen and four ions of hydrogen. 

        Total reaction can be received, multiplying the equation (446) on 2 and summarizing with the equation (447). It looks as follows:
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        ... in sour solutions, with high concentration of ions of hydrogen, on the cathode reaction can simply proceed
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        Let's close inverted commas and we shall ask such question: what it is necessary to understand as a symbol 
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 at such statement of essence of process of electrolysis? Naturally, 
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 means a positive ion of atom of hydrogen, that is a proton. However chemists have managed to designate the same symbol and positively charged ion hydroxonium  
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. They for a long time have accepted the agreement: with a view of simplification of record to write 
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, instead of 
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. Also it is necessary to guess: whether always it is necessary to understand set of symbols 
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 as a chemical symbol 
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 whether or not? And if there is no, how to distinguish cases "yes" and "is not present"? In fact the symbol 
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 is used in numerous other chemical reactions.  

        If to agree with process of electrolysis, described in the resulted textbook from it follows, that in a water solution there are protons which the author designates a symbol 
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. Having a positive charge, they move to the cathode and, having received from it electron 
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, form in the beginning atoms of hydrogen 
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which, incorporating, form molecules 
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, allocating thus 436 kJ/mol. In another way in fact it is impossible to interpret formulas (446), (448), (449).


 Besides that from formulas (447, 448) follows, that the anode has process of synthesis of molecules of oxygen of its atoms which should be accompanied by allocation of energy 495 kJ/mol [2]. It also should be taken into account at the analysis of power balance of process electrolysis of water, but in modern chemistry it is not accepted to carry out such analysis as from it the abundance of contradictions with experiment follows. 

         The first contradiction. We shall enter, as it and should be, a symbol 
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 for a designation only a proton. Then reaction of synthesis of atom of hydrogen 
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 will be written down so:
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        Reaction of synthesis of a molecule of hydrogen will be presented as:
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 The hypothesis about presence at various chemical solutions of free protons of atoms of hydrogen is fruitfully used in chemistry. However occurrence plasma electrolysis of waters puts this hypothesis under doubt. The matter is that the proton is such active formation, which can exist only in structure of a nucleus of atom or in structure of atom of hydrogen (fig. 80), carrying out a role of its nucleus. Atom of hydrogen – the ideal connecting part uniting atoms of various chemical elements in molecules.

Thus, the proton almost does not have phase of existence in a free condition. Having separated from one chemical element, it there and then incorporates to another.


 At plasma electrolysis of water are formed such conditions when the proton of atom of hydrogen, having separated from a molecule of water, incorporates with electron, radiated by the cathode, and forms atom of hydrogen. It is known, that atoms of hydrogen exist in a free condition at temperature (2700...5000)
[image: image24.wmf]0

C [52]. It means, that at the certain density of atoms of hydrogen in unit of volume plasma with such temperature should be formed. But at low-voltage electrolysis of water the plasma of atomic hydrogen, as is known, is not formed. It means, that in this case there are no conditions of existence of atoms of hydrogen in a free condition, that is conditions of synthesis of atoms of hydrogen.

In modern chemistry energy of synthesis of molecules of hydrogen is known (436 kJ/mol), therefore we can calculate provisional quantity of energy which should be allocated in electrolytic solution at reception of one cubic metre of hydrogen in conditions when free atoms of hydrogen are united in molecules [2], [32], [52].  


 In one cubic metre of hydrogen contains 1000/22.4=44.64 mol of molecular of hydrogen. At its synthesis energy is allocated:
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        Modern electrolysers spend for reception of one cubic metre of hydrogen about 4 kWh the electric power or (3600х4) = 14400 kJ. Taking into account energy (19463.0 kJ) synthesis of one cubic metre of hydrogen and energy (14400 kJ), spent on its reception, we find a parameter of thermal power efficiency of low-voltage process of electrolysis of water:
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 Thus, simple and strict calculation shows, that process low-voltage electrolysis of water should be accompanied by allocation of 35 % of additional thermal energy only in a zone of the cathode.


 We shall pay attention that the parameter of efficiency (453) takes into account only energy of synthesis of molecules of hydrogen and does not take into account energy of synthesis of atoms of hydrogen and molecules of oxygen, and also energy content’s at the received hydrogen. This parameter confirms an opportunity of reception of additional energy, but under condition of that electrolysis of water it was accompanied by process of synthesis of molecules of hydrogen. Absence of additional thermal energy in work modern industrial electrolysers compels us to judge absence at this process of synthesis of molecules of hydrogen of its atoms.  


 If to agree with presence of process of synthesis of molecules of oxygen in a zone of the anode reaction should proceed
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that is molecules of oxygen and atoms 
[image: image28.wmf]H

 of hydrogen should be formed. But, as is known, at low-voltage electrolysis of water in a zone of the anode oxygen is allocated only.


 It is known also, that at low-voltage process electrolysis of water formation 
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 (44.64 mole) hydrogen is accompanied by allocation 22.32 litre molecular oxygen. As a result of it  should be allocated 495х22.32=11048.80 kJ energy. Putting this energy with energy of synthesis of molecules of hydrogen, we shall receive 


 
[image: image30.wmf].

80

.

30511

00

.

19463

80

.

11048

kJ

=

+

                     (455)


 Then the common parameter of thermal power efficiency of low-voltage process of electrolysis of water should be such
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 It is known, that the thermal power parameter of modern low-voltage process of electrolysis of water is less than unit. It means absence of synthesis of molecules of hydrogen and oxygen at this process.


 There is a question: how molecules of hydrogen and oxygen are formed at low-voltage process of electrolysis of water? Further we shall show, that molecules of hydrogen and oxygen are allocated from clusters chains in the generated condition, that is without processes of connection of separate atoms in molecules.   


 Thus, if in modern electrolysers chemical reactions (452) and (454) they would have a parameter of thermal power efficiency of more unit as it follows from ratio (453), (456) would proceed. Absence of additional thermal energy at low-voltage process of electrolysis of water - result of absence of synthesis of molecules of hydrogen and oxygen from their free atoms.

          The second contradiction. Now we shall check up conformity to experimental data energies of connections of atoms of hydrogen in a molecule of water. The modern chemical theory gives value energies of connections of atoms of hydrogen with atom of oxygen in a molecule of water, however they differ from experimental these values of energies.
        For example, in the book in chemistry the following size of energy of connection 
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 of one atom of hydrogen (we shall name its the first-H ') with atom of oxygen (H '-OH in a molecule of water 
[image: image33.wmf]H

O

2

) 
[image: image34.wmf]mole

kJ

E

b

/

424

=

 is resulted [2]. We shall transfer it in electron-volt counting upon one connection in a molecule of water 
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     Energy of connection of the second H " atom of hydrogen and atom of oxygen (H " - OH) in a molecule of water 
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 is equal 
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 [2]. After its translation in electron-volt  counting upon one connection we shall receive
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          If atoms of hydrogen in a molecule of water have energies the connection corresponding to energies, resulted in formulas (457) and (458) break of two connections with energies 4.40 eV should result in formation of a molecule of hydrogen, and at break of two connections with energies 5.21eV the molecule of oxygen should be formed. Then expenses of energy for formation of one cubic metre of hydrogen and oxygen received at it will make accordingly 424.00х44.64=18927.36 kJ and 502.00х22.32=11204.64 kJ. The common expenses of energy for reception of one cubic metre of hydrogen appear such 18927.36+11204.64=30132.00kJ or 30132.00/3600=8.37 kWh. It almost twice more than experimental size. Hence, the specified (457) and (458) energy of connection of atoms of hydrogen with atom of oxygen in a molecule of water do not correspond to a reality.

        In what experiment are fixed real energy of connection of atoms of hydrogen with atom of oxygen in a molecule of water? The relatives are experiments on electrolysis of water and spectroscopy. We shall take the minimal expenses of energy for reception of the hydrogen, established in the experimental way 
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. We shall transfer this energy in kJ ( 3.8 х 3600 = 13680 kJ). Taking into account, that mole’s  volume of all gases is identical and equal 22.4 litres, we find quantity of moles of molecular hydrogen in one cubic metre of hydrogen 1000/22.4 = 44.64 mole. Then the power consumption on one mole hydrogen will make 13680/44.64 = 306.45 kJ, and on one molecule
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          For formation of a molecule of hydrogen should be broken off a minimum two connections at two molecules of water, hence, average energy on one connection will make 3.18/2=1.59 eV. We considered expenses of energy only on allocation of hydrogen if to take into account expenses of energy and for allocation of oxygen the size (459) will be even less sizes (457) and (458). If to take into account heating a solution and inevitable losses of energy at electrolysis we have bases to recognize, that energy 1.59 eV is close to energy of connection of electron in atom of hydrogen (tab. 9) at the moment of its stay on the third (n=3) a power level (1.51eV). It is close also to energy of connection of the first electron in atom of oxygen (1.53eV) at the moment of its stay at a similar power level (tab. 25). Approximately equal probability of branch from molecules of water, both protons, and atoms of hydrogen this implies. 


 Analyzing power of process of synthesis of a molecule of water, we have shown, that if to take into account energy of synthesis of this molecule (285.8 kJ/mole) thermal energy of connection between atom of hydrogen and atom of oxygen in a molecule of water appears equal 1.48 eV. That also confirms an inaccuracy of values of this energy, the following from formulas (457) and (458). The detailed analysis of this process will be will be carried out below. 

        Thus, in the mentioned above tables there are no chemists energies of connection, corresponding to existing calculations (458) and (457), on the contrary, these tables contain energy of connections following from our calculation of existing process of electrolysis of water and process of synthesis of a molecule of water.

         So, at us the bases to consider have appeared, that electron in the first atom of hydrogen H ' in a molecule of water and 1-st electron of atom of oxygen are near to the third power levels.

        Apparently, the existing theoretical chemistry has serious contradictions with experiment, but chemists evade from search of the reasons of these contradictions, pass by arising questions. 

          We shall not find answers to the put questions within the framework of existing physical and chemical representations about structure of a molecule of water and about its process of electrolysis. Therefore we still have one opportunity: to address to own results of researches in this area [8], [12], [13], [17], [18], [26], [33], [53], [70], [75], [109] and for a basis to take structure of a molecule of the water, following of structures of atoms of hydrogen (fig. 80) and oxygen (fig. 94, b). 

           Further we shall result experimental results of direct measurement of the energy spent on electrolysis  of water. From them follows, that real expenses of energy on electrolysis of water it is much less than was considered till now. The everything else – losses in the power supply to which analysis it was not given due attention.

18.2. The new theory of low-voltage process electrolysis of  water
      Having armed with the received information, we shall start search of the new theory of process of electrolysis of water. This theory should remove existing contradictions in the description of process low-voltage electrolysis of water and to answer the following fundamental questions:

1 - why theoretical calculations show presence of additional thermal energy at low-voltage electrolysis of water, and existing industrial electrolysers do not generate it?

2 - why existing theoretical values (457), (458) energies of connections of atoms of hydrogen in a molecule of water do not correspond to experimental values of these energies at electrolysis of water?

     To find answers to the put questions, it is necessary to have, first of all, the theory which would allow to expect energy of chemical connections of electrons with nucleus of atoms at the moment of their stay at any power level. As the basic role at electrolysis of water play atoms of hydrogen and oxygen energy of their connections of electrons with nucleus of atoms play a main role.        

             Apparently (tab. 9), in a number energies of connections of electrons with a nucleus of atom of hydrogen is not present those energies 
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which are received by chemists at the calculations (457), (458). But the energy, close to experimental value (1.59 eV) at which begins and goes process of allocation of gases at electrolysis of water, are available in a number energies of connections of electron of atom of hydrogen (1.51eV) (tab. 9) and the first electron of atom of oxygen (1.53 eV) (tab. 25). These  energy correspond to stay electrons at the third power levels. Earlier, from the analysis of process of synthesis of a molecule of water, we have established, that energy of connection between electrons of atoms of hydrogen and oxygen in a molecule of water is equal 1.48eV (fig. 104).                            

      So, among energies of electron’s connections with atom of hydrogen and  with its nucleus (proton) are energy (1.51 eV), close to experimental value (1.48 eV). We shall define similar to energy for electrons of atom of oxygen.

       As in chemical reactions participate, basically, superficial electrons of atoms which have close values energies of connections with nucleus of atoms at the same power levels we shall be limited to the analysis energies of connections of the first electron of atom of oxygen (tab. 25).


 Apparently (tab. 25), energy of connection of the first electron of atom of oxygen practically coincide with corresponding energy of connection electron of atom of hydrogen (tab. 9). And, the energy corresponding to the third level (1.53 eV), is close to experimental value of energy (1.48 eV) gas evolutions at low-voltage electrolysis of water. So theoretical values energies of electron of the first atom of hydrogen and the first electron of atom of oxygen in a molecule the water received on the basis of the law of formation of spectra (247) and (248), are close of energies of  connections to experimental values of this energy (tab. 25).

          Now at us strong reasons have appeared to believe, that the first electron of atom of oxygen, establishing connection with the first atom of hydrogen in a molecule of water, is near to the third (
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          Analyzing law of change energies of connections electrons of atom of oxygen and other atoms with their nucleus, we have established, that in conditions of presence at atom of all electrons they have approximately identical energy of connection with nucleus of atoms. We shall consider therefore, that symmetry of a molecule of water provides equal  energy of connection with a nucleus its the first and the second electrons.


 So, we have  taken off the second contradiction between the theory and experiment at electrolysis of  water. Now experimental value of energy of connection of electron of atom of hydrogen with the first electron of atom of oxygen in a molecule of water close to theoretical value of this energy. 

         Low-voltage process electrolysis of water usually goes at a voltage (1.6 – 2.3) V and force of a current in hundreds amperes. The big force of a current testifies to the big charge electrons.  

           As the first and the second electrons of atom of oxygen are removed from its nucleus further others electrons the proton of atom of the hydrogen, connected with one of these electrons, the first comes nearer to the cathode and receives from it electron 
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 (fig. 221, а). After two molecules of water will receive two electrons 
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, their superficial electrons at once incorporate and form cluster of two molecules of water (fig. 221, a, b), connected to two electrons 
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, radiate by cathode. Apparently, in a chain of protons and electrons, connecting two molecule of water, there is a molecule ortohydrogen (fig. 84, a and 221, a, b). As electrons, come from the cathode, have passed a phase of a free condition synthesis of a molecule of hydrogen in this chain is accompanied by allocation of energy. 

       On fig. 221, a, b it is visible, that on formation of one molecule of hydrogen it is used two electrons 
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, radiate by the cathode. According to law of Faraday, on formation of one mole of hydrogen in this case it is spent two Faraday of Coulumb of an electricity 
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           If electrolysis goes at a voltage 1.70V for reception of one mole of hydrogen it will be spent 
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 Apparently, calculations with use of Faraday’s law give the result almost conterminous to experiment. If formation of hydrogen was accompanied by process of synthesis of its molecules thermal energy would be allocated 
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Fig. 221. The circuit of formation of a molecule ortohydrogen (see fig. 84, а)


 Thus if to take into account synthesis only molecules of hydrogen and to not take into account synthesis of molecules of oxygen the parameter of thermal power efficiency should be such 
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 However, well-known, that the common parameter of thermal power efficiency modern electrolysers is less than unit. Why? We shall try to find the answer to this question.

           Energy of synthesis of mole of molecules of hydrogen is equal 436kJ. We shall transfer it in electron-volt counting upon one molecule [109].
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 The size of this energy is shown to the right of the molecule of hydrogen located in cluster to a chain (fig. 221), and at the left are shown energy 1.48eV to connection of atoms of hydrogen with atoms of oxygen in molecules of water. Energy 4.53eV synthesis of a molecule of hydrogen redistributes energy of connection in cluster to a chain in such a manner that energy 1.48eV comconnections of atoms of hydrogen with atoms of oxygen in molecules of water become equal to zero and the molecule ortohydrogen is allocated from cluster chains (fig. 221, с).


 Thus, the difference between energy 4.53eV synthesis of a molecule of hydrogen and total energy of connection (1.48+1.48) = 2.96 eV appears equal (4.53 – 2.96) =1.57eV. This energy is spent for heating electrolytic solution. Therefore at allocation 
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 of hydrogen the following quantity of thermal energy will be allocated not 44.64х436=19463 kJ, and
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 thus the cathode will have chemical reaction
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            It is quite natural, that the quantity of thermal energy 12728kJ is a part of the common energy 4х3600 = 14400 kJ, spent on reception of one cubic metre of hydrogen [109]. The parameter of thermal efficiency of this process appears such
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 It is important to mean, that we did not consider energy of synthesis of molecules of oxygen. If to take into account energy of synthesis of molecules of oxygen it is necessary to know how many oxygen will be allocated at reception of 1000 litres of hydrogen. It is known, that from one litre of water it is possible to receive 1234.44 litres of hydrogen and 604.69 litres of oxygen. Then at allocation of 1000 litres of hydrogen it will be allocated 60469/1234.4=489.86 litre of oxygen. Taking into account, that the energy allocated at synthesis of one molecule of oxygen, is equal 4.95 eV (5.13 kJ/mole), we shall find quantity of energy which will be allocated at synthesis of 489.86 litres of oxygen.
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 Then the common parameter of thermal efficiency will be equal
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 If to take into account, that energy contents one gramme of hydrogen equally 142 kJ, and the cubic metre of this gas weighs 90 gr., the parameter of the common power efficiency will be such
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         Thus, the parameter of the common thermal efficiency (468) existing low-voltage processes electrolysis of water is less than unit.

         Let's consider now the reactions proceeding at the anode. It is known, that the ion hydroxyl  (fig. 222), having a negative charge 
[image: image63.wmf]-

OH

, goes to the anode (fig. 222, а). Two ions of hydroxyl, giving on one electron to the anode and, incorporating, with each other, form peroxide of hydrogen 
[image: image64.wmf]2
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 (fig. 222, b). 


 It is known, that process of formation of peroxide of hydrogen endotermic, and molecules of oxygen - exotermic. At reception of one cubic metre of hydrogen process of formation of peroxide of hydrogen absorbs 22.32х109.00=2432.88 kJ. By virtue of it even at plasmoelectrolytic process the temperature of a solution in a zone of the anode remains low. 
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Fig. 222. Circuits: а) transfer electron 
[image: image66.wmf]1
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 ions 
[image: image67.wmf]-
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 to the anode A; b) formation of peroxide of hydrogen 
[image: image68.wmf]2

2

O

H

; с) formation of a molecule of oxygen 
[image: image69.wmf]2

O

 and two molecules of water d) and e)


 If there was a process of synthesis of molecules of oxygen at reception of one cubic metre of hydrogen in a zone of the anode it would be allocated 22.32х495.00=11048.40 kJ. Subtracting from this size the energy absorbed at synthesis of peroxide of hydrogen, we shall receive 11048.40-2432.88=8615.52 kJ. Putting this energy with energy of synthesis of molecules of hydrogen 19463.00 kJ, we shall receive 28078.52 kJ. In this case the common parameter of thermal power efficiency 
[image: image70.wmf]0
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 should be such 
[image: image71.wmf]0
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=28078.52/14400=1.95. As in a reality of this energy is not present, this fact confirms a hypothesis about absence of process of synthesis of molecules of hydrogen in a zone of the cathode and molecules of oxygen in a zone of the anode at low-voltage electrolysis. A molecule of hydrogen (fig. 221, c) and a molecule of oxygen (fig. 222, b, c) are formed in cluster’s chains before allocation in a free condition, therefore and is not generated energy of their synthesis.


 After transfer by two ions hydroxyl two electrons to the anode (fig. 222, а) is formed a molecule of peroxide of hydrogen (fig. 222, b) which, breaking up, forms a molecule of oxygen (fig. 222, с) and two atoms of hydrogen. The last, incorporating with ions hydroxyl, form two molecules of water (fig. 222, d, e). In view of it chemical reaction in a zone of the anode will be written down so
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 So, we have removed contradictions of the existing theory of low-voltage process of electrolysis of water and have developed the new theory which describes this process more in details and more precisely reflects a reality.

18.3. The analysis of process of a feed of electrolyser
The electrolyser is a set of lamellar anodes and cathodes which each pair refers to as a cell. The solution is placed between plates of electrodes. The power supply electrolyser is the constant or straightened mains voltage (1.6 ….. 2.0) V, submitted on each cell electrolyser. 


 All is known also, that electrolyser, being charged in the beginning of work, get the constant potential 
[image: image73.wmf]P

V

 peculiar to the condenser. The size of this potential increases with increase in quantity of cells in electrolyser (fig. 223). 
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Fig. 223. The oscillogram of a voltage and a current of a feed of electrolyser: 1 – a pulse of  a voltage; 2 – a pulse of a current; 
[image: image75.wmf]P

V

- average size of constant potential

            As the electric network of electrolyser is connected to all electric network the devices measuring power, consumed electrolyser, form indications in which the size of constant potential 
[image: image76.wmf]P

V

 belonging to electrolyser is taken into account, and the average size, an electric current formed at it. 


 On fig. 223 it is well visible, that pulses of a voltage restore average potential electrolyser which decreases at absence of a pulse. It means, that there is no need to submit a voltage in electrolyser continuously as it has the potential, for maintenance of the set which size periodic additional charge electrolyser is sufficient. 


 Thus, at long work electrolyser it needs to be recharged pulses of a voltage which amplitude should exceed size of average potential 
[image: image77.wmf]P

V

a little. It is quite natural, that the average size of a voltage of such pulse depends on porosity of pulses. With increase in porosity it decreases.

           At such system of submission of electric energy in electrolyser measuring devices take into account not size of a voltage which is necessary for its additional charge, and full size of constant potential 
[image: image78.wmf]P

V

which, quite naturally, is more than size of the potential necessary for additional charge of electrolyser. So all work modern electrolysers, and all variants of perfection of such way of its feed are already involved. From stated the real energy spent on process electrolysis of water follows, that, it is less than what is shown with devices. 


 Now devices show, that the best modern industrial electrolysers spend up to 4 kWh the electric power for reception of one cubic metre of hydrogen. It is more energy which is allocated at its burning. 


 Thus, the specified analysis of a power consumption on process of electrolysis of water shows, that it has reserves for decrease in expenses of energy on reception of hydrogen from water. To realize them, it is necessary to study more in details process of a feed of electrolyser. On fig. 224 the electric circuit for such studying is shown.


 The electronic key 3 generates pulses of a voltage, breaking off an electric circuit and connection of constant potential of electrolyser 1 with constant potential of the accumulator 2. 
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Fig. 224. The circuit of a pulse feed of electrolyser 1 from the storage battery 2


The  indications of voltmeters the following: 
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 There is a question: what power of consumes of electrolyser? For reception of the answer to this question we shall analyse oscillograms of voltage and the currents, submitted on fig. 225, 226 and 227.
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Fig. 225. Oscillograms of a voltage and a current on plugs of electrolyser 1 (fig. 224)

            Apparently (fig. 223, 225), size of pulses is more  of a voltage of constant potential 
[image: image88.wmf]P
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 (1)  of electrolyser. Pulses restore it up to average size then the voltage again decreases. The following pulse restores a voltage of electrolyser up to average size. Thus pulses of a current (2) are generated synchronously. 

            At once there is a question: what power pulses for additional charge of electrolyser should have? On fig. 226 these pulses are submitted without constant potential of electrolyser and their power to define easily. 
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Fig. 226. Oscillograms of a voltage and a current in front of the diode 4 (fig. 224)


 The modern literature on pulse technics (technical equipment) gives such answer: the power submitted by pulses of a voltage and a current (fig. 226), is equal to product of peak values of a voltage and a current, divided on porosity of pulses. It is uneasy to see, that the amplitude of a pulse of a voltage is equal 12.5 V, and the amplitude of a pulse of a current – 1.30 A. The porosity of pulses is equal 
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 and coincides with size of power on plugs of the accumulator 
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         On fig. 227 it is visible, that the voltage of the accumulator does not react to pulses of a voltage, and the size of a current on a way from electrolyser (fig. 224) up to the accumulator remains constant (fig. 227).
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Fig. 227. The oscillogram of a voltage and a current on plugs of the accumulator 2 (fig. 224)


 In experience it was used pass electrolyser with productivity 
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 of litre of hydrogen at one o'clock. In view of indications of different devices and the results submitted in formulas (474), (475) and (476), specific capacity made:
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 It is quite natural, that the common current 
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 and different voltage in different sections of an electric circuit form different power, and there is a question: what power is spent for a feed of electrolyser? 


 The average size of a current 
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 which shows the ammeter, is equal to pulse size 1.3 A, divided on porosity of pulses 
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. Therefore it is quite natural, that on plugs of electrolyser the power is equal 
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 On plugs of the accumulator power a little bit more
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            Whether we have is right to define power 
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 (475) on plugs of the diode, multiplying average size of a current 
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? In fact the voltage moves not constantly, and pulses, therefore we also should divide pulse value of a voltage into porosity 
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or on one litre of hydrogen
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 This value is close to the size submitted in the formula (475). We enter in a circuit of a feed the electronic generator of pulses. Results of experiment are submitted in tab. 59. Frequency of pulses made 
[image: image112.wmf]350 Hz, and porosity of pulses S = 1; 5; 10. The Electrolyser had 6 pass cells.

Table 59. Parameters of electrolyser according to indications of devices on fig. 221

	0.Parameters
	S=1
	S=5
	S=10

	1. It is received  
[image: image113.wmf]2

H

, liter/h
	0.55
	0.16
	0.14

	2. Current, А
	0.23
	0.12
	0.11

	3.Voltage, 
[image: image114.wmf]1

V

 
	12.40
	11.00
	10.10

	4.Voltage.
[image: image115.wmf]2

V


	12.50
	2.50
	1.20

	5.Voltage, 
[image: image116.wmf]3

V


	12.50
	12.50
	12.50

	6. Power, 
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	2.87
	1.32
	1.11

	7. Power, 
[image: image118.wmf]2
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	2.87
	0.30
	0.13

	8. Power, 
[image: image119.wmf]3
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	2.87
	1.50
	1.37

	9. Specific power, 
[image: image120.wmf]11

P

, W/liter
	5.22
	8.25
	7.93

	10. Specific power, 
[image: image121.wmf]22

P

, W/liter
	5.22
	1.87
	0.93

	11. Specific power, 
[image: image122.wmf]33

P

, W/liter
	5.22
	9.37
	9.78



Let's pay attention to that at increase in porosity in 10 times (S=10) productivity of electrolyser has decreased in 4 times. Specific expenses of capacity 
[image: image123.wmf]22
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 under indications of devices in front of the diode also have decreased in 5.6 times.

           It is uneasy to see (fig. 226, 227 and tab. 59), that specific power 
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 includes constant potential of electrolyser and does not reflect true expenses of energy on electrolysis of water. With increase in porosity of pulses the current decreases and productivity falls, and the voltage remains almost constant and equal to a voltage on plugs of the accumulator (
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), as increases the specific charge of power 
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.       

     If the voltage moves pulses (fig. 226), the average voltage of pulses shown by the voltmeter 
[image: image127.wmf]2
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 not so equally to a voltage of constant potential of electrolyser and a voltage on plugs of the accumulator. The average size of this voltage 
[image: image128.wmf]2
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 is equal to amplitude of pulses of the voltage, divided on porosity. As a current in a circuit one, capacity of pulses 
[image: image129.wmf]22
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 is equal to product of a current on average value of a voltage (
[image: image130.wmf]S
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). 

           However, loading on plugs of the accumulator is defined not by average value of a pulse voltage, and its constant. This implies impossibility to reduce a power consumption the accumulator by submission of energy by pulses. Power on plugs of the accumulator 
[image: image131.wmf]33

P

 is always equal to product of a current on a voltage on its plugs. 


 The analysis of process of electrolysis water shows, that with increase in porosity of pulses productivity of electrolyser should decrease, that completely proves to be true given tab. 59. 

          Apparently, with increase in porosity of pulses ten times productivity decreases twice, and the specific charge of power on plugs of electrolyser 
[image: image132.wmf]11
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 and on plugs of the accumulator 
[image: image133.wmf]33
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 increases. This implies, that at reduction of intensity of process electrolysis of water the power consumption on this process grows. Hardly with it  is possible to agree. The specific charge cannot so sharply to increase. It should remain approximately identical. And received increase in a power consumption – consequence of the deformed indications of devices. There is a question: what from them reflect a reality? 


 Certainly, the result of experiment depends and on a design of electrolyser. Minor alteration of its parameters changes received results (tab. 60).

Table 60. Influence of porosity of pulses on parameters of process electrolysis of water
	0.Parameters      
	S=1
	S=2
	S=3
	S=4
	S=5
	S=10
	S=15

	1. Н2, l/h
	0.63
	0.57
	0.52
	0.48
	0.44
	0.33
	0.22

	2.Current const,  А
	0.25
	0.24
	0.22
	0.22
	0.20
	0.20
	0.18

	3.Pulse of current,  А      
	0.25
	0.45
	0.65
	0.85
	1.00
	2.00
	2.50

	4.Voltage.V1,V
	12.50
	12.26
	11.94
	11.85
	11.59
	10.78
	10.24

	5.Voltage, V2,V
	12.50
	6.30
	4.20
	3.20
	2.50
	1.30
	1.10

	6 Voltage.V3,V
	12.50
	12.50
	12.50
	12.50
	12.50
	12.50
	12.50

	7. Power, Р1, W
	3.13
	2.94
	2.63
	2.61
	2.32
	2.16
	1.84

	8. Power., Р2, W
	3.12
	1.51
	0.92
	0.70
	0.50
	0.26
	0.20

	9. Power, Р3, W
	3.13
	3.00
	2.75
	2.75
	2.50
	2.50
	2.19

	10.Specific power,

    Р11, W/l
	4.97
	5.16
	5.06
	5.44
	5.27
	6.55
	8.36

	11.Specific power,     Р22, W/l
	4.95
	2.65
	1.77
	1.46
	1.14
	0.79
	0.91

	12.Specific power,

    Р33, W/l
	4.97
	5.26
	5.29
	5.73
	5.68
	7.58
	9.95



Stated shows, that sizes of specific capacity 
[image: image134.wmf]11
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 of electroliser and on plugs of the accumulator 
[image: image135.wmf]33
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 obviously do not reflect a reality in plugs (tab. 59, 60). Therefore it is necessary to pay attention to the analysis of specific capacity 
[image: image136.wmf]22
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 on plugs of the diode. If a specific power consumption – size almost constant productivity of electrolyser at reduction of porosity of pulses in 10 times should decrease also, approximately, in 10 times, but it has decreased only in 4 times (tab. 59) and in 2 times (tab. 60). It means, that the stopping delivery of a voltage does not stop process of electrolysis of water. It proceeds due to constant potential. The reduction of its size fixed on oscillograms (fig. 223, 225), confirms it.


 The analysis of process of a feed electrolyser and process of the charge of energy by it shows presence of reserves of reduction of expenses of energy on electrolysis of  water which realization is similar to realization of its thermal power efficiency. 

        Now we shall show, that the same effect is shown and at a feed of electrolyser with the help magneto, resulted in rotation by the electromotor included in the common electric network.


 It is experimentally established, that if magneto submits in electrolyser a pulses of a voltage 1, which amplitude more than constant electric potential 
[image: image137.wmf]P
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 of electrolyser it is enough these pulses for additional charge of electrolyser (fig. 223). We already know, that the capacity formed on common to a shaft of the electromotor and magneto (436), is equal to product of average size of a pulse of a voltage 1 on average size of a pulse of a current 2 (fig. 223). The specified size is much less than size of product of constant potential 
[image: image138.wmf]P

V

 on average size of a current.


 On fig. 228 the circuit of connection of power supplies and measuring devices is shown. 
 At carrying out of experiment as cells electrodes from stainless steel gasogenerator  «Akva –  Term», made in  Azov are used.


 Expenses of energy for reception of hydrogen from water at use of the electromechanical generator of pulses depend on amplitude of pulses of a current and their porosity (tab. 61 and 62).
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Fig. 228. A power supply circuit electrolyser: 1 – electrolyser; 2 – the rectifier; 3 – magneto GOST 3940-84; 4 – the electromotor; 5 – a uniform shaft magneto 3 and the electromotor 4; 6 – wattmeter PX – 110; 7 – LATR; 8 – the counter of the electric power WITH – I446M; A – ammeter M-2015; V – voltmeter M-2004; OS – oscillograph TDS 2014.

         Electric motor Axi 2826/12 was used as the generator of pulses. It generated triangular pulses of a voltage which moved in an experimental cell of electrolyser. Results of experiment are submitted in tab. 61 and 62.

Table 61. Parameters of efficiency experimental electrolyser and electric motor Axi 2826/12 as generator of pulses. 

	Parameters
	1

	1. Porosity of pulses
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	5.55

	2. The charge of water 
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, gr./h
	0.73

	3. Reception of hydrogen 
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, l/h
	0.99

	4. The voltmeter U, V
	2.03

	5. The ammeter  I, А
	2.00

	6. Power  
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, W
	4.06

	7. Amplitude of a pulse of a voltage  
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, V
	2.00

	8. Amplitude of a pulse of a current  
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	10.00

	9. Average voltage    
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	0.36

	10. Average current  
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	1.80

	11. Average power 
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	0.65

	12. Specific power 
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, Wh./l of 
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	0.66

	13. Power on the counter  
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	0.70

	14. Specific power on the counter, 
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The note: one experience – average of 3.


Duration of pulses of a voltage and triangular pulses of a current (fig. 229) is identical. The expert can easily establish, that the period of following of pulses is equal 
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 it is natural, that average power on a shaft of the generator of pulses should be equal
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or
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Fig. 229. The oscillogram of a voltage and a current on plugs experimental

 electrolyser (tab. 61)

          Apparently (tab. 61), this size power (0.65 ) is close to indications of an oscillograph (tab. 61, item 12) and to indications of the counter of the electric power (tab. 61, item 14). We already marked repeatedly, that in modern the electrical engineer such method of definition of average power is considered erroneous as pulses of a voltage and a current vary synchronously they have uniform porosity and it should be taken into account in calculation of power once, that is 
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          Let's pay attention to that the result (481) is close to indications of the voltmeter and the ammeter (tab. 61, item 6) 2.03х2=4.06 W. Therefore the formula (481) has been recognized correct. The fact of additional charge of electrolyser was not taken into account by the generator of pulses, and it was not clear, how it to make. In result minimally possible charge of the electric power on reception of litre of hydrogen has been recognized equal, approximately, 4,0 wh. 


 However, results of experiment (tab. 61) and calculations under the formula (436) give other result.


 Thus, as the device supervising a correctness of processing of oscillograms, the counter of the electric power was used. A difference of its indications at the included and switched - off cell (tab. 61, the line 12) shows a correctness of the formula (436) and an inaccuracy of the formula (435). The indication of the counter of energy there are more than indications of the oscillogram and it is natural, as the oscillogram took into account a net energy on plugs of a cell of electrlyser, and the counter takes into account also electric losses in windings of the generator of pulses when on them the current proceeds. The oscillogram does not take into account these losses. 


 Certainly, it is necessary to have in view of, that with increase in force of a current losses in windings of the generator of pulses grow. In result divergences in indications of the counter of the electric power and an oscillograph should increase, but the correctness of the formula should (436) be kept. We also observed it in numerous experiences.


 Certainly, it is rather desirable to check up influence of the big porosity of pulses of a voltage and a current on efficiency of process electrolysis of water. But we did not have electromechanical generator of pulses with the greater porosity. Nevertheless, if not to change a method of processing of oscillograms it can be checked up and with the help of the electronic generator of pulses. Results of such check are submitted in tab. 62.


The comparing the results of experiments submitted in tab. 61 and 62, we see, that specific expenses of energy for reception of hydrogen from water depend, mainly from porosity of pulses of a voltage and a current. With increase in porosity of pulses of a voltage from 5.55 (tab. 61) up to 220 (tab. 62) the power consumption on reception of hydrogen from water decreases almost for the order. 


 And now we shall present, that the electromechanical analogue (fig. 194) for a feed under the circuit submitted on fig. 223 is made. At porosity of pulses equal S=100, and their triangular form magnets will occupy one 1/50 contours of a circle of a rotor. It is quite natural, that energy on formation of pulses of the voltage similar to pulses on fig. 223 to decrease, approximately, in 50 times. Now we connect pulse loading with the same size of a current 1.30 And. 
Table 62. Parameters of efficiency of three cells serial electrolysis "Akva-term" and the electronic generator of pulses.

	Parameters
	 1
	2
	3

	1. Porosity of pulses
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	188
	185
	220

	2. The charge of water 
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, gr./h
	0.87
	1.12
	1.36

	3. Reception of hydrogen 
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, l/h
	1.19
	1.53
	1.86

	4. The voltmeter V, V
	5.55
	5.60
	5.68

	5. The ammeter  I, А
	1.00
	1.25
	1.50

	6. Power  
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, W
	5.55
	7.00
	8.44

	7. Amplitude of a pulse of a voltage  
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, V
	25.00
	25.00
	27.50

	8. Amplitude of a pulse of a current 
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, А
	177.80
	182.20
	200.0

	9. Average voltage    
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, V
	0.13
	0.14
	0.12

	10. Average current 
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, А
	0.94
	0.98
	1.20

	11. Average power 
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	0.13
	0.18
	0.18

	12. Specific power  
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	0.11
	0.11
	0.10


              The average size of a voltage (fig. 194, 226) will be equal to amplitude of a pulse of the voltage, divided on porosity of pulses. The average size of a current (fig. 194, 227) also will be equal to amplitude of a pulse of the current, divided on porosity of pulses. It is quite natural, that average capacity will be equal to product of average values of a voltage and a current. It means, that loading on a shaft of such generator will increase for the size equal to product of average size of a voltage on average size of a current. It can be defined and by division of products of peak values of a voltage and a current into porosity of pulses twice (436). If we shall divide product of peak values of a voltage and a current into porosity once (435) it will mean, that the electromechanical generator generates a voltage not in narrow sector (fig. 194), and on all contour of a circle of a rotor.  

Thus, it is experimentally proved, that direct expenses of energy on electrolysis of water by existing electrolysers it is much less than that devices of modern power supplies such electrolysers show. Means, energy of connection between atoms of oxygen and hydrogen in a molecule of water considerably differ from those energies which we receive, having taken for a basis a power consumption on the cubic metre of hydrogen equal 4 kWh.

According to the data submitted in tab. 61 and 62, real energy of connection between atoms of hydrogen and oxygen in a molecule of water it is possible to accept equal 0.40 Wh/litre of hydrogen. It in 4.00/0.40=10 time is less, than was considered till now. 

As at electrolysis of waters 2/3 hydrogen and 1/3 oxygen the power consumption on reception of one cubic metre of hydrogen in view of the accepted size will make approximately 0.4 kWh or 3600х0.4=1440 kJ are allocated approximately. One cubic metre contains 1000/22.4=44.64 mole of hydrogen. Then expenses of energy for reception of one asking hydrogen will make 1440/44.64=32.26 kJ, and on one molecule
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 As in a molecule of water one atom of oxygen and two atoms of hydrogen it has two connections. Energy of one connection will be equal 0.34/2=0.17eV and we can define a power level of electron of atom of hydrogen on which it is at the moment of branch from atom of oxygen at electrolysis of water.


 According to a spectrum of atom of hydrogen (the Appendix 1) electron of atom of hydrogen has energy of connection with a nucleus, equal 0.17eV, being on the ninth power level. 


 If this energy corresponds to a reality expenses of energy for reception asking hydrogen appear such
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            Expenses of energy for one cubic metre of hydrogen will make 32.9х22.4=736.96 kJ or 736.96/3600=0.2 kWh. On one litre of hydrogen of an expense of electric energy will make approximately 0.2 Wh. It corresponds to experiment (to tab. 62, a line 11).


 It is known, that with increase in temperature energy of connection between atom of oxygen and atoms of hydrogen in a molecule of water decreases also they can be divided on hydrogen and oxygen. If the size 0.2 Wh/l corresponds to process dissociation of molecules of water we can define temperature at which the process equivalent considered begins.


 From the resulted calculations follows, that the size 0.2 Wh/l corresponds to energy of connection between atoms of hydrogen and oxygen in a molecule of water equal 
[image: image176.wmf]eV

E

b

17

.

0

=

, and energy of the photon destroying this connection 
[image: image177.wmf]eV

E

E

b

f

34

.

0

2

17

.

0

2

=

×

=

=

, and length of its wave will be equal 


[image: image178.wmf]m

E

C

h

f

6

19

8

34

10

65

.

3

34

.

0

10

602

.

1

10

998

.

2

10

626

.

6

-

-

-

×

=

×

×

×

×

×

=

×

=

l

.                     (484) 

        This length of a wave of a photon corresponds to an infra-red range. Then the temperature 
[image: image179.wmf]T

 of environment at which process dissociation  molecules of water begins, will be defined(determined) under the formula
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or 
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          The size of this temperature  is equal 819.57-237.15=546.42
[image: image182.wmf]C

0

, that is close to its help value [242].


 Certainly, the molecule of water during this moment is under a thermal voltage which at electrlysis is replaced with the electrostatic voltage formed in constant potential 
[image: image183.wmf]P

V

 (fig. 223). 

We closely came to the analysis of power of process of decomposition of water on hydrogen and oxygen at photosynthesis which goes under action of thermal infra-red photons. The stated information shows, that it is enough for reception of one litre of hydrogen 0.2 Wh the electric power. If messages electrolysis at a voltage 2 Volta on a cell the average size of a current thus will make 0.2/2=0.1 A.  We shall see, that this size is close to size of the current accompanying process electrolysis of water at photosynthesis.

Thus, experiment shows, that direct expenses of energy on electrolysis of water, that is without taking into account losses approximately in 5.25/0.1 = 52.5 times are less than expense of energy, than at the best modern industrial electrolysers. It creates preconditions for search of reserves of decrease in expenses of energy on electrolysis of water, not by perfection itself electrolyser,  by perfection of a source of its feed.

18.4. Low-voltage  electrolysis of waters


 Low-voltage process electrolysis of  water is known since times Faraday. It is widely used in the modern industry. A working voltage between the anode and the cathode of electrolyser is the voltage 1.6-2.3 Volt, and force of a current reaches tens and hundreds amperes. According to law of Faraday, expenses of energy for reception of one cubic metre of hydrogen in this case make about 4 kWh/
[image: image184.wmf]3
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 [199]. The minimal voltage at which process of electrolysis of water begins, is equal 1.23 V [242].

          Last years interest to hydrogen power grows. It speaks that hydrogen is the inexhaustible and non-polluting energy carrier. However realization of these qualities restrains the big expenses of energy for its reception from water. The problem of reduction of expenses of energy on reception of hydrogen from water is solved by many laboratories of the world, but essential results are not present. Meanwhile in the Nature there is an economical process of decomposition of molecules of water on hydrogen and oxygen. It proceeds at photosynthesis. Thus atoms of hydrogen are separated from molecules of water and used as connecting parts at formation of organic molecules, and oxygen leaves in an atmosphere. 


 It is known, that at photosynthesis carbonic gas 
[image: image185.wmf]2
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 is absorbed. It is considered, that carbon 
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 of a molecule 
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 goes on construction of cages of plants, and oxygen 
[image: image188.wmf]2
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 is allocated [46]. Now we have bases to doubt of it and to assume, that the molecule 
[image: image189.wmf]2

CO

 is entirely used on construction of cages of plants. Oxygen is allocated with molecules of water, and atoms of hydrogen of molecules of water are used as connecting parts of molecules of which cages of plants are under construction. 

            There is a question: and whether it is impossible to simulate electrolytic process of decomposition of water on hydrogen and oxygen which goes at photosynthesis?
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Fig. 230. The circuit of a molecule of water: 1,2,3,4,5,6,7,8 - numbers electrons of atom of oxygen; 
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,

P

P

 - nucleus of atoms of hydrogen (protons); 
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and 
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2

 - numbers of electrons of atoms of hydrogen

     The analysis of structure of a molecule of water (fig. 230), developed by us, shows an opportunity electrolysis of  water at the minimal current. On fig. 230 the circuit of a molecule of water with energies is submitted to connection between atoms of hydrogen and oxygen in conditions when the molecule of water is in the neutral environment, without ions of alkali or an acid, and also without electric potential which would act on such ions. 

          Protons of atoms of hydrogen in molecules of water can incorporate among themselves and form clusters. In result in a circuit of cluster the molecule of ortohydrogen  is formed (fig. 231).   
[image: image194.png]



Fig. 231. The circuit of formation ortohydrogen: а) and b) circuits of molecules of water; с) ortohydrogen
        There is a question: and whether it is impossible to allocate this molecule from such ckuster? Energy of connection between two protons of atoms of hydrogen in two molecules of the water, equal 0.485 eV, is determined from a condition of break of this connection at evaporation of molecules of water. It is less of energy than  energy connection (1.48 eV) between electrons of atom of oxygen and atom of hydrogen. Certainly, cluster from two molecules of water on fig. 231 has on the ends protons that means, that such cluster can be guided in an electric field only in a direction of the cathode. That is why pure distilled water has indefinitely big resistance and does not carry out an electric current. If in water there are ions, for example, an ion 
[image: image195.wmf]-

ОН

it can be generated cluster with different charges on the ends. Such cluster will be guided in an electric field between the anode and the cathode (fig. 232).


 On fig. 232 the anode at the left, and the cathode on the right is shown. Proton Р of atom of hydrogen in a molecule of water is focused to the cathode, and other proton of this molecule incorporates to a proton of an ion [image: image196.wmf]-

OH

(at the left). In result the chain from which right side the molecule of water 
[image: image197.wmf]O
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 is located, at the left - an ion 
[image: image198.wmf]-
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(fig. 232, а), and in the center - a molecule ortohydrogen 
[image: image199.wmf]2
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 (fig. 232, a, b) is formed cluster.  

      Let's pay attention to that axial electron of atom of oxygen and six ring electrons an ion [image: image200.wmf]-

OH

 are drawn to the anode simultaneously (fig. 232, a at the left). The electrostatic forces drawing six ring electrons to the anode, deform an electrostatic field so, that axial electron comes nearer to a nucleus of atom of oxygen, and six ring electrons leave from a nucleus of atom. In this case energy of connection between protons and electrons in the molecule of hydrogen generated thus are distributed so, that energy of connection between atoms of hydrogen in its molecule increases up to 4.53 eV, and between electrons of atoms of oxygen in ions 
[image: image201.wmf]-

OH

 and electrons of atoms of hydrogen become equal to zero and the molecule of hydrogen is allocated from cluster’s chains. Two atoms of oxygen form its molecule, and it also is allocated. 

[image: image202.png]



Fig. 232. The circuit of process low-current  electrolysis

 Thus, in electrolytic solution under action of an electrostatic field are formed complex cluster’s chains with strict orientation between the anode and the cathode [200]. Under action of an electric field the cluster’s chain is extended, simultaneously change also energy of connection between elements of such chain. If we shall take for a basis results of the experiment resulted on fig. 232, and the minimal energy (≈4 W) at which there is a process of electrolysis is resulted to energy of connection (0.17 eV) between electrons of ion 
[image: image203.wmf]-
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 in a chain (fig. 232, а) and molecules of water, appears about 0.17 eV. Two such connections give energy 0.34 eV, that there is less than energy 0.485 eV at which cluster from two molecules it is broken off at evaporation of molecules of water. Besides formation of a molecule ortohydrogen increases energy of connection between atoms of hydrogen with 0.485 eV up to 4.53 eV. Energy of connection 0.17 eV (fig. 232, а) decrease up to zero (fig. 232, b) and the generated molecule orohydrogen appears free. 

Certainly, it is the simplified circuit. At more complex process probably formation of molecules of peroxide of hydrogen before formation of a molecule of oxygen. In this results the slightest infringement of an optimum combination of parameters of process of electrolysis. 

         Let's consider now the reactions proceeding at the anode. It is known, that the ion hydroxyl (fig. 187, а), having a negative charge 
[image: image204.wmf]-

OH

, goes to the anode (fig. 232, а). Two ions of hydroxyl, giving on one electron to the anode and, incorporating, with each other, form peroxide of hydrogen 
[image: image205.wmf]2
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(fig. 232, b). 


 It is known, that process of formation of peroxide of hydrogen endotermic, and molecules of oxygen - exotermic. At reception of one cubic metre of hydrogen process of formation of peroxide of hydrogen absorbs 22.32х109.00=2432.88 kJ. By virtue of it even at plasmoelectrolytic process the temperature of a solution in a zone of the anode remains low. 


 If there was a process of synthesis of molecules of oxygen at reception of one cubic metre of hydrogen in a zone of the anode it would be allocated 22.32х495.00=11048.40 kJ. Subtracting from this size the energy absorbed at synthesis of peroxide of hydrogen, we shall receive 11048.40-2432.88=8615.52 kJ. Putting this energy with energy of synthesis of molecules of hydrogen 19463.00 kJ, we shall receive 28078.52 kJ. In this case the common parameter of thermal power efficiency 
[image: image206.wmf]0
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 should be such 
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K

=28078.52/14400=1.95. As in a reality of this energy is not present, this fact confirms a hypothesis about absence of process of synthesis of molecules of hydrogen in a zone of the cathode and molecules of oxygen in a zone of the anode at low-voltage electrolysis. A molecule of hydrogen (fig. 231, с) and a molecule of oxygen (fig. 232, b) are formed in cluster’s chains before their allocation in a free condition, therefore and is not generated energy of their synthesis.


 After transfer by two ions of hydroxyl two electrons to the anode (fig. 232, а) is formed a molecule of peroxide of hydrogen (fig. 232, b) which, breaking up, forms a molecule of oxygen (fig. 232, с) and two atoms of hydrogen; the last, incorporating with ions hydroxyl, form two molecules of water (fig. 232, d, e). In view of it chemical reaction in a zone of the anode will be written down so
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18.5. Experimental check of a hypothesis low-current electrolysis of water
 Search of conditions of modelling of process of decomposition of water on hydrogen and oxygen which goes at photosynthesis, has led to  a simple design of a cell (fig. 233). 
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Fig. 233. Low-current  electrolyser (the Patent № 2227817)

Appeared, that process electrolysis can proceed at a voltage 1.5-2.0 V  between the anode and the cathode and to force of a current 0.02 A. That is why this process is named low-curent.

            First of all, we shall note, that a material of the anode and the cathode one – steel that excludes an opportunity of formation of a galvanic cell. Nevertheless, on electrodes of a cell there is a potential difference about 0.1V at full absence эelectrolytic solution in it. At the flood  a solution the potential difference increases. Thus the positive sign on a charge always appears on the top electrode, and negative – on bottom. If the source of a direct current generates pulses the output of gases increases.

          Let's note especially an important point. The backlash between electrodes low-voltage electrolysis is commensurable with the size of bubbles of gas, therefore, rising upwards, bubbles of gas promote mechanical destruction of connections between atoms in molecules and clusters. On it as we have already shown, energy it is spent less, than for thermal destruction of these connections. Process low-current electrolysis can consist of two cycles, in one cycle electrolyser is included in an electric network, and in the friend - is switched off (tab. 64, 65). 

              Process of generating of gases is easily observed on an output formed bubbles . They continue to be allocated and after switching-off electrolyser from a network. Certainly, after switching-off electrolyser from a network intensity of an output of gases decreases, but does not stop within many hours. It convincingly proves that fact, that electrolysis the account of a potential difference on electrodes follows. 


 Allocation of gases after switching-off electrolyser from a network for a long time proves that fact, that formation of molecules of oxygen and hydrogen goes without electrons, let out by the cathode, that is for the account electrons the molecule of water. 

 As the laboratory model of a cell low-current electrolyser generates a small amount of gases the most reliable method of definition of their quantity is the method of definition of change of weight of a solution during experience and the subsequent calculation of allocated hydrogen and oxygen.


 For the further calculations it is necessary to have the information on density of hydrogen at various temperature. It is submitted in tab. 63 [242].  

Table 63. Density of hydrogen at different temperature

	Temperature, C
	Density, gr./litre

	0.0
	0.0896

	20.0
	0.0846

	25.0
	0.0814

	100.0
	0.0661

	500.0
	0.0317



Let's accept the density corresponding 
[image: image210.wmf]0

20

With and equal 0.0846 gr./l.

  It is known, that the gram atom is numerically equal to nuclear mass of substance, and a gramme - molecule – to molecular mass of substance. For example, the gramme - molecule of hydrogen in a molecule of water is equal to two grammes, and a gram atom of atom of oxygen – to 16 grammes. The gramme - molecule of water is equal to 18 grammes. As the mass of hydrogen in a molecule of water makes 2х100/18=11.11 %, and mass of oxygen – 16х100/18=88.89 % the same ratio of hydrogen and oxygen contains in one litre of water. It means, that 1000 grammes of water contain 111.11 gramme of hydrogen and 888.89 gramme of oxygen.

One litre of hydrogen weighs 0.0846 gr., and one litre of oxygen-1.47 gr. It means, that from one litre of water it is possible to receive 111.11/0.0846=1313.36 litre of hydrogen and 888.89/1.47=604.69 litre of oxygen. This implies, that one gramme of water contains 1.31 litres of hydrogen [210]. 

Expenses of the electric power for reception of 1000 litres of hydrogen now make 4 kWh, and on one litre – 4 Wh. As from one gramme of water it is possible to receive 1.31 litres of hydrogen for reception of hydrogen from one gramme of water it is now spent 1.31х4=5.25 Wh.  
Tools and the equipment, used at experiment

Special experimental low-current electrolyser (fig. 233); voltmeter M2004 of a class of accuracy 0.2 (GOST 8711-78); ammeter M20015 of a class of accuracy 0.2 (GOST 8711-60); electronic balance with the price of division of 0.01 grammes; a stop watch with the price of division 0.1s; electronic oscillograph ASK-2022. 

In tab. 64 results of work of laboratory model electrolyser are submitted at a feed by the straightened current without pulses.

Table 64.

	Parameters
	The sum

	1 – operation time electrolyser, included in a network, in six cycles (, min.
	6x30=180.0

	2 – indications of the voltmeter V, 
	3.750

	3 – indications of the ammeter I, А
	0.022

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

	5 – operation time electrolyser, switched - off from a network, for six cycles, min.
	6x30=180.0

	6 – change of mass of a solution m, gr
	0.45

	7 –  mass exhalation  of water m’, gr
	0.01x6=0.06

	8 – mass of water across  in gases m’’=m-m’, gr
	0.39

	9 –  power consumption on gramme of water, passing in gases P’=P/m’’, Wh/gr water
	0.63

	10 –existing power consumption on gramme of the water passing in gases  P’’, Wh/gr. of water
	5.25

	11 – reduction of a power consumption by reception of hydrogen from water  K=P’’/P’, times
	8,33

	12- quantity of allocated hydrogen  ΔМ=0.39x1.23x0.09=0.043, gr
	0.043

	13 – energy content of the received hydrogen  (Е=0.043х142/3.6) =1.70, Wh
	1.70

	14-power efficiency of process electrolysis of water (Eх100/P), %
	688.3


           In tab. 65 results of experiment are submitted at a feed electrolyser by pulses of the straightened voltage and a current (fig. 234-237).

Table 65. Parameters of electrolysis of water
	Parameters
	The sum

	1 – operation time electrolyser, included in a network, in six cycles (, min.
	6x10=60,0

	2 – indications of the voltmeter V; 
	11.4

	2’ – indications of an oscillograph V’;
	0.40

	3 – indications of the ammeter I, А;
	0.020

	3’ – indications of an oscillograph, I’, А;
	0.01978

	4 –  power consumption   (P=VxIxτ/60), Wh;  
	0.228

	4’ – power consumption  (P’=V’xI’x τ/60) Wh;
	0.0081

	5 – operation time electrolyser, switched - off from a network, for six cycles, min.
	6x50=300.0

	6 – change of mass of a solution m, gr
	060

	7 –  mass exhalation waters m’, gr
	0.06

	8 – weight of water, passing in gases, m’’=m-m’, gr.
	0.54

	9 –  power consumption on gramme of water, passing in gases, under indications of the voltmeter and the ammeter E=P/m’’, Wh/gr of water;
	0.420

	9’ –  power consumption on gramme of water, passing in gases, under indications of an oscillograph  E’=P’/m’’, Wh/gr;
	0.015

	10 –existing power consumption on gramme of the water passing in gases  E’’, Wh/gr. of water
	5.25

	11 – reduction of a power consumption by reception of hydrogen from water under indications of the voltmeter and the ammeter  K=E’’/P, times; 
	23.03

	11’ – reduction of a power consumption by reception of hydrogen from water under indications of an oscillograph  K’=E’’/P’, times;
	648.15

	12- quantity of allocated hydrogen ΔМ=0.54x1.23x0.09=0.06, gr
	0.06

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

	14-power efficiency of process electrolysis of water under indications of the voltmeter and the ammeter (Wх100/P), %;  
	1035.1

	14’ - power efficiency of process electrolysis of water under indications of an oscillograph  (Wх100/P’), %;  
	29135.80


        On fig. 234-238 oscillograms of a voltage and a current on an input in electrolyser are shown
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Fig. 234. A voltage
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Fig. 235. A voltage
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Fig. 236. A voltage


          On fig. 234 the oscillogram of a voltage is shown at frequency of pulses about 200Hz. Scale of record one for one. Pulses are not visible, as their amplitude is insignificant is small. Measurements show, that on the oscillogram the voltage about 13.5 Volt is fixed. The voltmeter showed at this time 11.4 V.

          On fig. 235 the oscillogram of a voltage on an input in electrolyser in 1 second after its switching-off from a network is shown. Apparently, low-current electrolyser has a constant component of electric potential. It is extremely important fact explaining the reason of allocation of gases for a long time after switching-off electrolyser from a network. On fig. 236 the oscillogram of a voltage on an input in electrolyser in 3 seconds after its switching-off from a network is shown. Oscillograms on fig. 235 and 236 show, that after switching-off electrolyser from a network there is a process of its discharge. We shall note especially, that the voltage, gradually decreasing, does not become equal to zero. It specifies that electrolyser is not only the condenser, but also a source of electric energy.


 Apparently, during the initial moment after switching-off electrolyser from a network (fig. 234) at it remains the potential close to potential of a network which was formed at charge of electrolyser during its inclusion in a network and adjustment for the set operating mode. We shall especially emphasize, that the current in process charging  was in some times more than its working size 0.02А.


 In 3 seconds after switching-off of a network (fig. 236) the potential on an input in electrolyser decreases with 11.4 V up to 8 V, approximately. On the oscillogram (fig. 234) pulses of a voltage are not visible because their amplitude is insignificant is small. If to increase scale (to write down with an open input) pulses look so (fig. 237 and 238).

     Results of processing of oscillograms of a voltage (fig. 237 and 238). Taking into account the scale factor equal 10, we shall find average value of amplitude of pulses of a voltage 
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= [(0.20+0.24+0.12+0.10+0.30+0.18+0.16+012+030 + 0.24+0.30)/11] x10=2.05 V.

The period of pulses Т = (24х2)/10=4.8 ms.

Duration of pulses 
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= (2х1.45)/10=0.29ms.

Frequency of pulses 
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= (1/0.001x4.8) =208.3 Hz.

Porosity of pulses 
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=4.8/0.29=16.55.

Factor of filling 
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Fig. 237. A voltage
	[image: image220.jpg]



Fig. 238. A voltage


        Equivalent average component of pulses of the voltage, designed under indications of an oscillograph 
[image: image221.wmf]С

U

=2.05х0.0302=0.062 V.Voltmetr at this time showed 11.4 V.

         Thus, there are bases to believe, that low-current electrolyser possesses properties of the condenser and a source of an electricity simultaneously. Having charged in the beginning, it is gradually unloaded under action electrolytic  processes proceeding in it. The quantity of electric energy generated by it appears insufficient to support process electrolysis, and it is gradually unloaded. If it to recharge the pulses of a voltage compensating a power consumption, a charge electrolyser as condenser, will remain to constants, and process of electrolysis - stable. 


 The size of the potential necessary for indemnification of discharge electrolyser, is fixed on oscillograms fig. 237 and 238. It would seem, that this size and should be used at calculation of expenses of energy on reception of hydrogen from water at it low-current electrolysis. 


 However, the further researches have shown, that the described procedure of additional charge of a cell is not sold, as even the independent power supply what is magneto, the size of a voltage which recharges a cell generates pulses with full amplitude 11.40+2.05=13.45 V., there is equal 13.45х0.03=0.40 V. A power thus appears equal 0.40х0.02=0.008 W. However, it not limiting size as process of electrolysis can go and without the power supply.


 So, under indications of the voltmeter and the ammeter power of the power supply of laboratory model low-current electrolyser makes 
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 However, the analysis of oscillograms shows, that this power is necessary only for start of electrolyser in work. After start when it will be charged, power for its additional charge makes 
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, that is in 28 times there is less (tab. 65). 


 The presence of a constant component of electric potential on an input in electrolyser shows, that for calculation of expenses of energy on process of electrolysis it is necessary to use not indications of the voltmeter, and the indications of an oscillograph recording full potential of additional charge electrolyser, the following from the oscillograms submitted on fig. 237 and 238. it is quite natural, that the specified effect is realized only at use magneto as the power supply such electrolyser.
          On fig. 239 and 240 oscillograms of a current when the power supply of electrolyser generated pulses with frequency about 200Hz are shown. Results of processing of oscillograms of a current (fig. 239 and 240). 

        Taking into account the scale factor equal 10, and resistance of the resistor 0.1 Ohm, we shall find average value of amplitude of pulses of a current.
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Fig. 239. A current
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Fig. 240. A current



Thus, the voltmeter shows size of a voltage charged electrolyser, as condenser which is gradually unloaded, and the full pulses of a voltage fixed by an oscillograph – size of its additional charge which characterizes the energy necessary for additional charge electrolyser. As a result of an expense of energy for reception of hydrogen from water at low-current electrolysis considerably decrease, if as an energy source to use the electromechanical generator of pulses. A substantiation of parameters of such generator – a uneasy problem.

THE CONCLUSION


 Theoretical and experimental proofs of existence of technology of considerably reducing expense of energy on reception of hydrogen from water are received. It gives strong reasons to believe, that low-current electrolysis of water is close it to electrolysis, proceeding at photosynthesis.


18.6.  Water, as a source of electric energy

Initial data


The theoretical and experimental researches show, that water is a source not only thermal energy and the energy made in hydrogen and oxygen, but also a source of electric energy. We shall recollect power of lightning discharges. They are a source of the electric energy generated from water in clouds. Now it is possible to tell, that we have closely come nearer to modelling and management of these categories in laboratory conditions.

          On fig. 98 the circuit of a molecule of water with ten electrons is shown. We have named this structure the charged molecule of water [75], [99], [109]. It appears, that there is an opportunity to separate from a molecule of water electron, belonging to one of the atoms of hydrogen connected with electron of atom of oxygen. The proton of atom of hydrogen in this case will incorporate with electron of atom of oxygen and a molecule of water, having lost one electron, becomes half charge  (fig. 100).


 The quantity coulomb of electricity which is generated in one litre of water at loss by each molecule of water only one electron, will be equal to product of number Avagadro  on quantity of mole of molecules of water in one litre [109]
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 Taking into account, that one ampere-hour makes 3600 coulomb an electricity, we find the minimal electric capacity of one litre of water
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The experimental researches also show, that at the certain modes plasma electrolysis of waters in elecrolytic solution the electric potential considerably exceeding potential, brought to a solution is formed. As a result of it in electrolytic solution the electric energy exceeding electric energy, entered in a solution [103] is generated.
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Fig. 241. The circuit cluster from two molecules of water

          The analysis energies between electrons and protons of atoms of hydrogen in cluster from two molecules of water (fig. 241) shows connection an opportunity of realization of various variants of break of these connections. In usual conditions connection 
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 between two protons 
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 and 
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, belonging to atoms of hydrogen in a molecule of water is torn. Simultaneous break of connections 
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 is possible and 
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. In the latter case the molecule of hydrogen is allocated. Realization of this or that of variants of break of connections depends on temperature of environment in which there are molecules of water. 


 If, for example, molecules of water are in a vaporous condition in a cloud realization of break 
[image: image236.wmf]A

 will lead to  formation in shape of positively charged molecules of water. In the other cloud, with other temperature, break of connections 
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 or 
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 and formation in a cloud negatively charged and ions 
[image: image239.wmf]-

OH

of which hydrogen is formed, oxygen and ozone is possible during a lightning discharge.

         As realization of this or that variant of break of connections depends on temperature, that, knowing energy of connections, we can model this process and use it for reception of electric energy from water.

18.7. Efficiency of fuel elements 

         Our researches show, an opportunity of significant reduction of expenses of energy on reception of hydrogen from water. It will allow to use hydrogen and the oxygen received from water for reception of electric energy.

            It is now considered, that the basic consumer of hydrogen will be fuel elements. It is caused by that as a result of non-polluting process of connection of hydrogen with oxygen in a fuel element the most widespread non-polluting electric energy turns out. The main problem in this business – high cost of fuel elements.    

 Cost of the power made by a fuel element about 10 thousand of dollars of 1 kW. Cost of the power made by a petrol equivalent of 1 kW – 3-5 dollars. It – the main reason constraining transition to hydrogen power at the given stage of its development. As a whole, 
 Achievements in the field of development of fuel elements are significant.  


 The cell of a fuel element represents (fig. 242) power with two electrodes and a dividing membrane on which the catalyst (platinum) is put. To one electrode hydrogen, and to another – oxygen moves. The catalyst divides molecules of hydrogen on electrons and protons. Protons will penetrate through a membrane into that half of capacity where there is an oxygen, and electrons go in the electric network connected to an oxygen electrode. Here electrons and protons again incorporate and form atoms of hydrogen which incorporate to oxygen and form water. 
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Fig. 242. The circuit of work твёрдотопливного an element

           The more the catalyst will divide atoms of hydrogen into protons and electrons, the there is a process of synthesis of electric energy more effectively. However, calculations show (we have already resulted them), that modern catalysts divide on electrons and protons only about 0.6 % of atoms of hydrogen. Actually it also is direct efficiency of a fuel element. 

             However, developers of fuel elements define efficiency of a fuel element on another. They divide the energy received with the help of hydrogen on energy, spent at reception of hydrogen from water. The indirect efficiency of a fuel element in this case turns out; it reaches 70 % and more. Certainly, it is a quite good parameter, but it is necessary to mean, that 99.4 % of atoms of hydrogen in this case do not participate in formation of an electric current. The important problem of developers of fuel elements – this implies increase in their direct efficiency

       Efficiency of process of connection of hydrogen with oxygen in a fuel element and - formations of electric energy are investigated poorly. In the report [78] characteristics of one of fuel elements are resulted. At the charge of hydrogen it generates 2kg/hour 30 kWh electric energy. As one cubic metre of gaseous hydrogen weighs 90 in 2 kg of liquid hydrogen contains 2/0.09=22.2 
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 gaseous hydrogen. Taking into account, that for reception of 1 
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 hydrogen the best industrial electrolysers spend 4 kWh and accepting this size of energy for 100 %, we receive power efficiency  of a fuel element
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           In a source of the information [79] it is informed, that efficiency of fuel elements of the third generation with firm electrolit is close to 50 % and that use of technology of fuel elements allows to raise efficiency on the electric power up to 75 %, and in view of developed them of heat - up to 90-95 % [109].

Let's pay attention to the fact which remains unnoticed by experts on fuel elements. Efficiency of fuel elements depends, first of all, on efficiency of use of electric opportunities of the hydrogen. If to take into account quantity of electrons, belonging to atoms of hydrogen and participating in formation of electric energy of a fuel element efficiency of physical and chemical process of this element appears less than 1 %. We  shall carry out this calculation for the fuel element described in the report [78]. It generates 30kWh the electric power at the charge of 2 kg (2/0.09=22,.2) 
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liquid hydrogen at one o'clock. As mole gaseous hydrogen it is equal to 22.4 litres for development 30 kWh electric energy should spend 22222.22/22.4=992.06 mole of molecular hydrogen [109]. 

Let's remind, that the size equal to product of number Avogadro 
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If all protons 992.06 mole of molecular hydrogen will transfer the electrons in an electric network of a fuel element in result it will be generated 
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 coulomb an electricity. These are potential opportunities 22.2 
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 molecular hydrogen. How these opportunities are used by modern fuel elements?

The considered fuel element works at a voltage of 100 Volt, therefore at development 30kWh in its electric circuit the current 30000/100=300 Ah circulates. At 1 Ampere-hour are spent 3600 coulomb of  electricity, and at 300Ah – 1080000.0 coulombs. If potential quantity coulombs  of the electricity, contained in 22.2 
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m

 hydrogen (191437818.2 coulombs) to take for 100 % the real quantity coulombs of an electricity generated by a fuel element, will make [109]
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Where the main reserves of increase of efficiency of fuel elements! 

The main reason very low (0.57 %) electric efficiency of a fuel element - submission in it of molecular hydrogen. There are all bases to hope, that a minimum tenfold increase in this efficiency - business of the near future. 

To the experts engaged in researches of fuel elements, it is necessary to pay attention to importance of the analysis of the water received as a result of their work. We have already shown, that molecules of water can contain as all 10 electrons (the charged water, fig. 98), and 8 electrons (the unloaded water, fig. 99). If water pure (without impurity) there should be a difference in weight of one litre of the charged and unloaded water which can be found out easily. The more in the water formed after work of a fuel element, the unloaded molecules, the power opportunities of hydrogen are more effectively used in it.

The resulted calculations show, that power opportunities of hydrogen in fuel elements are used while only approximately on 0.6 %. The increase in this parameter in 10 times will be equivalent to transition to hydrogen power in all spheres of human activity [41].

Where the main reserves of increase of efficiency of fuel elements!


 the Japanese researchers, knowing results our theoretical and experimental researches and having unlimited financing, already realized process of reception of an electricity of water. Owning our information, they could pick up materials of electrodes which realize the described process not in a fuel element, and in electrolyser (fig. 243).
[image: image253.jpg]N




Fig. 243. A photo Japanese электролизёра receiving an electricity from water


The mysterious communication with Japanese, we have in detail described in the book 

«The History of scientific search and its results». 3 edition. 

http://kubagro.ru/science/prof.php?kanarev

 Certainly, if we had regular and sufficient financing could reach the results received by Japanese, it has not taken place, therefore we express gratitude to the mysterious Japanese who has thoroughly supported us financially in a valiant time of reorganization disorders.


 This technology was realized by Japanese company Genepax Co Ltd. The new fuel elements developed by the company, are named "Water Energy System” (WES). 

         At conference Genepax showed the fuel battery with target capacity of 120 Watt and fuel system with an output in 300 Watt. During demonstration 120 Watt the fuel element has been started in work as the water pump from the dry battery. After energy starts to be made by a fuel element, the system passes in a passive mode with the switched off water pump.

         At the moment the fuel battery gives out on an output a voltage at 25-30.  In electrolyser are   about 40 fuel elements which generate till 0.5-0.7 V in everyone. Power density not less than 30mV/sm2. The platform on which in each element there is a reaction makes 10X10 sm.

            Genepax initially planned to develop 500 Watt systems, but has experienced difficulties in maintenance with materials for МЕА, that has led to focussing on manufacture, first of all 300 Watt systems.

             In the future, the company plans to make one kWatt systems for use in houses and electropenalties. Instead of using only electric machines, the company suggests to use МЕА, as generators for charge the second battery during driving.


 Certainly, initial achievements of Japanese look while modestly if to take into account, that the branch from each molecule of water of one electron allows to receive from each liter of water 1489.1 Ah. At usual automobile accumulators the average size of this parameter is equal 60 Ah.

� Let's remind, that the size equal to product of number Avagadro �EMBED Equation.3��� on a charge electron �EMBED Equation.3���refers to as number Faraday �EMBED Equation.3��� . This size in Coulomb (Cl) on one mole substances �EMBED Equation.3��� Cl/mole is measured.           
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