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1. Introduction

In the standard quantum theory, a micro-partisledéscribed with the help of a wave
function with a probabilistic interpretation. Thises not follow from the strict mathematical
formalism of the nonrelativistic quantum theory,t bs simply postulated. A particle is

represented as a point that is the source of d, firlt can not be reduced to the field itself
and nothing can be said about its “structure” ekoeph these vague words. Modern
guantum field theory can not even formulate théofmm of finding a mass spectrum.

This dualism is absolutely not satisfactory astihe substances have been introduced, that
is, both the points and the fields. Presence df Ipoints and fields at the same time is not
satisfactory from general philosophical positionsrazors of Ockama”. Besides that, the
presence of the points leads to non-convergendaishvare eliminated by various methods,
including the introduction of a re-normalization ogp that is declined by many
mathematicians and physicists, for example, P.AWac.
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The original idea of Schroedinger was to represepéarticle as a wave packet of de Broglie
waves. As he wrote in one of his letters, he "wagply for three months" before British
mathematician Darwin showed that such packet guickhd steadily dissipates and
disappears. So, it turned out that this beautiful anique idea to represent a particle as a
portion of a field is not realizable in the coritef wave packets of de Broglie waves. Later,
de Broglie tried to save this idea by introducimgnimearity for the rest of his life, but wasn't
able to obtain significant results. It was prowsdV.E. Lyamov and L.G. Sapogin [5] that
every wave packet constructed from de Broglie waviéis the spectruna(k) satisfying the
condition of Viner-Pely (the condition for the etedmce of localized wave packets)
\In a(k)
I 1+Kk?

becomes blurred in every case.

There is a school in physics, going back to Willigdhfford, Albert Einstein, Erwin
Schrédinger and Louis de Broglie, where a partisleepresented as a cluster or packet of
waves in a certain unified field. According to Mender’s classification, this is a ‘unitary’
approach. The essence of this paradigm is cleadyessed by Albert Einstein’s own words:
«We could regard substance as those areas of gpp@ce a field is immense. From this point
of view, a thrown stone is an area of immense fieldnsity moving at the stone’s speed. In
such new physics there would be no place for snbstand field, since field would be the
only reality . . . and the laws of movement wouldcanatically ensue from the laws of field.»

However, its realization appeared to be possiblg ionthe context of the Unitary Quantum
Theory (UQT) within last two decades. It is impiess that the problem of mass spectrum
has been reduced to exact analytical solutica dnlinear integro-differential equation. In
UQT the quantization of particles on masses appa&srg subtle consequence of a balance
between dispersion and nonlinearity, and the partepresents something like a very little
water-ball, the contour of which is the densityeagrgy.

Following, in essence, this general idea, the U@dresents a particle as a bunched field
(cluster) or a packet of partial waves with lindapersion, and the particle is identified with
some field. Dispersion is chosen in such a way thatwave packet would periodically
disappear and appear in movement, and the envefojpe process would coincide with de
Broglie wave. Based on this idea, the relativistiariant model of such unitary quantum
field theory was built.
The relativistic invariant equation for our wavecket is following [5, 8-26]:

p 0 _c® [d_Mlu 0P uﬂaq’/\q:JdV_o

ox* h Xt oxH 1%
(1)

where @ s the function of coordinates: = (c&.x} «=0,123 describing different

/1
characteristics of our wave packe“t,“ (r ‘-')is the four-velocity of the particlés is some
number matrix and matrice&:' 32¥327 satisfy the commutation relations

HX+ XX =2g") pv= 0123,
where 9°"is the metrical tensor. This fundamental equationU®T describes, in our
opinion, all properties of elementary particlesisltpossible to derive from (1) the Dirac
equation and also the relativistic invariant Haamilt— Jacoby equation [13-17]. We have
succeeded in solving only the simplified scalariarar of eq. (1). However, the solution
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obtained has allowed to determine theoretically196the elementary electrical charge and
, L - : _1
the fine-structure constait with high precision (our theoretical vallie™ fla?.%z), the

known experimental valué = 1;1 37.3552 . Our efforts to find more complete solution of
eq.(1) were unsuccessful. Note, our approach basedQT has nothing in common with
Standard Model of Elementary Particles.

It is important to note that Sir Isaac Newton dad apply the conception of material point at
all, altough it is ridiculous to imagine that suematural and trivial idea could not come into
his mind. We do not know the way of the thinkirfglmat great man. But we know about his
marvellows insight, and it may be quite probablat tRkewton felt and foresaw intuitively all
difficulties which the physics science should meben using the conception of a material
point, and he wanted to warn the physicists ofreigenerations: Be careful! The notion of a
material point is dangerous!

Really, we see today- after more then two and adeadtury - that the most troubles of the
guantum theory arise if a particle is consideredaasaterial point. A rich bouquet of
divergences is the result of this approach. Néedgss, such an approach is very convenient
if it should be used correctly. Let us remembert tima accordance with the Newton
corpuscular theory, beams of light should be carsid as a flow of certain particles. They
are emitted in all directions by a luminous body amove in empty space or homogeneous
medium uniformly and linearly. In other words, lmetsame way as usual ordinary material
particles do in the absence of any external forbemnton explained the phenomena of
reflection and refraction of light beams on thesifdce between two homogeneous mediums
as a result of the certain forces action directedogonally to this interface. These forces,
according to Newton, change the normal velocity gonent, but do not touch the tangential
one and the analysis of this effect has allowedetave the laws of reflection and refraction.
However, the inability of his theory to explain teffects of partial reflection and passage
phenomena as well as Newton rings (his own disgdueought him to almost forgotten but
quite modern today theory of bouts (fits). Newthought that to make complete explanation
of all the processes it is necessary to assumeptrdéitles of light may experience bouts of
reflection and bouts of passage as well. Assumdighe falling on to a flat surface. Some
part of beams passes and other is reflected. Foipguantum description of that effect the
particle connected with the incident wave at themeot of impact has a certain probability to
pass or to be reflected. In this situation Newtast jused the word “bouts” instead of
“probability”.

It is absolutely clear that ideas set forth beloW e crude approximation, because no one
equation of particle’s motion is able to descrven the most simple interference process in
the case of translucent mirror. During that procesaserial particle is divided into two parts,
that later shall destroy each other in destructiterference. If we would like to make correct
description of single particle, then situation fraewpoint standard quantum mechanics
becomes dismal and purely probabilistic. At any ranohof time a particle may be in only
one non-coherent state: no one particle can nmowea different directions simultaneously.
Nevertheless, it seems there is a whole classaafegses where such description has certain
sense. Moreover, UQT have allowed calculating tpectum of the masses of the
elementary particles [9, 13, 14].
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2. Common approach

The equation with oscillating charge has been ddrisoon after the thin structure constant
value estimation was obtained [13,14]. For thet firme this equation was just postulated
[15,16] and used for description of cold nucleasidn process due to mutual deuteron
interaction.

This equation has the following form

d’r mt( dr mr dr
m——;- = -2QgradJ (r Jcos ——+
a2 Qg () [ (dt) hodt ¢0J
(2)

wherem is the massg; the radius vectot)(r) the external potentia®e the initial phase and
Q the constant part of particle’s charge. The mubigibr 2 in eq.(2) is needed for correct
transition to equation of classical mechanics bsedbe averaged charge will be two times
smaller.

Great dissatisfaction still remains because eqgundf2d has only been postulated. More over,
the fact that not every particle is charged stricéstricted equation’s use. A little bit later
[15-17] that equation was “derived” from Schroedingquation and it was understood that it
had been specific charge oscillated. However, faremsimplicity we are going to use
“oscillating charge” term. It was H. Poincare whatioed for the first time that if the charge
or mass of the particle were equally decreaseautidvnot influence equations of motion and
could not be experimentally detected.

Let us notice at the same moment that quantum meshe the more fundamental science
than classical mechanics. As it approaches the Gueintum mechanics results in classical
mechanics. However, that fact had not preventedogdmger to “deriving” his “famous”
equation from relations obtained within Newton nmeeghs. Schroedinger himself (and many
other researchers) considered it not as rigorodaal®n but a peculiar illustration because it
is impossible to derive this equation strictly frahassical mechanics, and this equation was,
in fact, postulated. Quite similarly, the equatiwith oscillating charge is not contained in
Schroedinger equation, and further we propose sbasération of correspondence between
these two equations.

We will “derive” equation (2) from Schroedinger edion in the following way. Let us do it
for one-dimensional case, since 3-dimensional gdi@ation is too complicated. Complete
Schroedinger equation with potenti&ic} is following:
;—m%w(x ) +i 3 W(x,t) =U (W(x,1)
(3)
We will seek the solution of this equation in noaditional form:
‘P(x,t) = cos(kx) j ex;:(itg (¢))dt

(4)

where

p :%t(dz(tt)J _ m;;(t) d;((tt)+¢°

(5)
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Thex(t) function is some function of time and is not carted in any way with independent
variablex. By substituting (4) in equation (3) we get:
in’k? [ explitg (¢))dt + 2imU ()| explitg (¢))dt + 2nimexplitg (¢)) = 0
(6)
For the very small kinetic energies the followimgation always holds true:
h?k? << 2mU(x).
Then we may neglect the first integral in (6). Bifntiating the remnant part in time and
reducing general exponential factor we obtain:

2U (x)cog(g) + thdx(t) d*x(t) _ w(d;((tt)jz - 2m><(t)%x(t) =0

dt dt? t2

(7)

If we use the relation

that may be considered true for short time-intexyéen in equation (7) items 2 and 4 are
canceled and we obtain:

U(eoste)= T %)
(8)

In the equation (8) left side is oscillating potahtenergy, right is kinetic energy.
Unfortunately, we do not observe mutual transforamabf kinetic energy into potential one
and back (as it is in classical mechanics of difiérconservative systems). It seems that
potential energy oscillate because the whole paappéars and disappears together with the
charge. At the other side, kinetic energy appayeistlconnected with Fourier harmonic
components of moving packet that results in appegrand disappearance of mass due to
dispersion in the process of moving. Then we sdlme that independent variabkhould

be replaced by(t) in the potential; we have no other simple ideasthit case we get the
following equation:

U (x(t))cog (9) = g[%j
©

which may be considered as typical Lagrangian like
= g(x)2 ~U cos(¢)

(10)
where x depends on time and following shorter symbolsusie:
dx(t) . _ d?x(t)
_—, X =

dt dt?
If we integrate that Lagrangian, then we obtaindkpression for the action. Further, we can
find Euler-Lagrange equation; that will be the dguraof motion. For this purpose we
integrate Lagrangian (9) in respect to time anciobthe action functional, and compile the
variation of this functional. We get the equation:

-U'co(g)+ %Umx’ codg)sin(g) - mx - 20'x cos(¢)sin(¢)(

x = x(t), x =

,U(x)=U

mxt — mx
h
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h 2h h

—U cosz((b)( thX"h_ XX _ rg)h( J( mx h_ mx} - %Umx" codg)sin(¢)=0
(11)

If we agreed that within infinitesimal time intehtle velocity and acceleration of particle
are nearly constant, i.e.

cor " 9 o
+2Usin2(¢)[thX mx X mX j(mxt me

X=Xt X = X't
then only the first and the third items remainu3jwe can rewrite (11) in habitual form:
2
dLCJbEX)COSZ(¢): md X(t)

dt?
(12)
In 3-dimensional case we obtain the same resulicBlaequation (12) is non-autonomous

according to expression (4) fa .

It is possible to “derive” from Schroedinger eqoatalso our autonomous equation in form
(12). For this purpose we will seek the solutioreqbiation (3) also in form (4), but with

another phase:
:m_czumt(dx(t)jz_mx(t)dx(t)+¢0
ho 2n\ dt hodt _

(13)
Then after substitution at Shroedinger equation aftdr the same transformations as
previously we will get new first-order equation sadered as a Lagrangian:

2
U () co2(e) E(@j emé =0
2\ dt _
(14)
After integrating (14) in respect to time and colimgi the variation we get equation in form
(12), but with the phase in form (13). In express{@3) there are terms with slow and fast
oscillation that satisfy following inequality:

mc __m (dx(t)j2
S>> | =\
h 2n\ dt
Now we may first of all neglect the smaller termcomparing to the bigger one, and then
reject fast oscillating term, in so far as it wilbt influence final result at. Thus we have the
autonomous equation that may be written as follows:
d’r mr dr
U QgradJ (r)cosz[ ot +¢°j
(15)
Of course, this method will not delight anybodyt biudiffers a little from generally accepted
cancellation of divergences in quantum field theamen infinities being subtracted one
from the other are canceled.

It may be noticed that autonomous equation (15hing obtained at once after substituting
relations (11) into (5). It should be especiallyticed that resulted first-order equations like
(9) and (12) won’t be primary integrals of the sed@rder equations (2) and (15) and last
equations are crude approximations. More over thieee“derivation” may be a subjected to
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criticism. Our main task, however, was to illustréthat the above-mentioned equations have
certain relation with Schroedinger equation. By ey, in “hidden parameters” theorem it
was logically proven that within rigorous Schroegin equation there is no place for such
hidden parameter as initial phase. That is whyritp@ous deduction of our equations from
Schroedinger equation is absolutely impossible.ekiéer we will try to explain how it
should be understood at all.

We deal in quantum theory with pure probabilitiesl duch approach is based not upon our
inability to control or exactly measure differerdrameters of the existing processes, but
upon accidental character of many parameters hyatisre. In other words, the chance that
observed probability reflects the influence of umcolled hidden parameters may be
excluded from consideration, if these parametezsnat clearly detected or are not included
into theory. According to that quantum mechanicgia® that alternative events have equal
probabilities and consider it as a physical facorélgenerally, it is considered as a basic
thesis limited reproduction of the atomic eventdbéomade in thoroughly controlled similar
experimental conditions.

The main aim of the Science is the understandingubivard things and description of all
going processes by means of Mathematics. One ofwings — is gaining experimental
information and putting it in good order in our minThat process requires considering as
fundamental or initial some minimal quantity of tfcand the other facts as their logical
corollaries. Such division into fundamental facted aheir logical corollaries depends on
analytical abilities as well as on existing in $cie of an overaching paradigm and some
times on our preferences as well. For examples iirinecessary to consider mathematical
beauty of a theory as truth criterion (P.A.M.Dirad)s alternative example we can use
Lorentz fundamental transformations (at our poinview they are quite not good-looking)
or Maxwell equations, which beauty till introduatiof mono-field (P.A.M.Dirac again) was
rather doubtful.

Newton mechanics, uniquely, allows the prediction g determined way) the future of a
system if the initial data are known. Statistic heaucs arises from the necessity of
complicated mechanical systems’ analysis, when Isana even uncontrollable inexactitude
of initial data results in almost unforeseen conseges and so makes concessions to very
complicated computational processes. Neverthellesdyase of statistical mechanics remains
determined process.

Within standard quantum mechanics the situationolabdy differs. According to it,
dynamics and statistics are indivisible, and nanethe most genius mathematician with the
most powerful super computer principally can natid\wa statistical description. And here an
atavistic thought appears that in reality quantuescdption is incomplete, and in future,
when new “hidden” parameters yet unknown for quantanechanics will be introduced, the
descriptions of predicted determined dynamic ragylanay arise. For the first time that
challenge was strictly issued and solved by mathiermaa John von Neumann for the
Schroedinger equation: there are no such “hiddemarpeters in standard quantum theory
with Schroedinger equation.

The equation with oscillating charge has such “biddparameter — the initial phase.
Naturally, the question arise, how to reconcilevith von Neumann proof. Here we can
notice that equation with oscillating charge israde approximation at very small energies
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and therefore, formally, it is not strict quantuneechanical equation and results of von
Neuman theorem can not be applied.

It is quite understandable that equation with ¢etoilg charge can not strictly describe

interference processes since according to it mopargcle should have bifurcation’s states
(particle should physically divide). This is abgely impossible in the case of motion

equations in classical mechanics. That is why usingur equation is apparently limited to

cases of small energies and to cases when theegidently no interference, or strong

diffraction. In other words, in the case, when Weeve packet is being reflected or dispersed
as a whole only, then the use of equation withliasicig charge is possible.

Moreover, according to such approach the questimutaparticle’ photon emission when
particle starts moving with acceleration remainslear. Generally speaking, intimate
mechanism of photon emission remains a big mysMfg.assume the picture of such a
process in images and movements exists and wevhd e discovered in future.

There is very interesting parallel between Schmugeli equation and equation with
oscillating charges. It is known that in the cagdeclbarged particle movement in plane
condenser with the constant tension to be appliassical uniformly accelerated motion

x = at* gppears. For the equation with oscillating changeh analytical solution exists. Let
show that Schroedinger equation has physicallylainsiolution also. Viz., let potential in
Schroedinger equation be eq&&¥)=rx . Then complete Schroedinger equation is as
follows:

2 2
h_an—(X’t) -rxWy + |h al.IJ(X’t)

2 = O
2m 0 ot

(16)
We will seek the solution in rather unusual form:

3
Wxt) = bexp{i mat’ _, —matxj
2 n

17)
By substituting (17) in (16) we get (after redugdin
-2ma’t® +(ma-r)x=0.
This relation will be fulfilled if
_2ma’
X =
me-—r

t2

(18)

This result confuse untrained reader, becauseuatem (16)x and t are independent from
each other variables. Such idealization is inhezedtconvenient in mathematics, but the real
situation is slightly others: during motion the lyrundependent variable is time only.
Generally speaking, coordinate is dependent variabtl at given velocity is connected with
time by means of the relation (18).

If in (18) impose the requiremerit— 0  (potential vanishes), then absolutely strange
particular solution appears where the particlebie & move with constant acceleration and
to generate energy no of an unknowns where orlgindf course, it is out of understanding

how such initial conditions could be created. Téff¢ct remains valid even if we put= 0
directly in equation (15).
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From the standard physics point of view the mowbmuantum particle within the field of
constant potential never differs from the motiorempty space free from any field, because,
as a rule, potential is determined up to arbit@gstant (well known calibration) and that
constant may be always selected so as potentiddwimuequal zero. Such a solution of the
equation (15) for wave function with increasinggimency (energy) has been discovered
independent from us by Dr. Bill Page - USA (parécueport) in the form of combinations
of Airy functions. The same solutions can be oladifor Dirac equation.

Curious, but we have similar situation in classalaktrodynamics. If during acceleration of a
charge one takes into account force acting on egehtself, then the braking due to radiation
arises. In different works this effect is called different way: bremsstrahlung, Lorenz
frictional force or Plank’s radiant friction. Thé&drce is proportional to third derivative of
coordinatex relative to time and was experimentally proved yngears ago. If we write the
eqguations of motion for the charge moving in sgfaee from external fields impact and if the
only force acting on the charge is the “Plank aatlifriction”, then we would obtain
following equation:

d x _2e* d®x

a3 d?
It is evident that equation in addition to trivaald natural particular solution

ax

v=—= Const

ar
has general solution where particle acceleraticaqisal
a= T% - G expdY

i.e. is not only unequal to zero, but more ovemntestrlctedly exponentially increases in time
for no reason whatever!!! For example, L.Landau &ntifshits in their classical work
“Theory of the field” wrote apropos of this: “A gston may arise how electrodynamics
satisfying energy conservation law is able to gige to such an absurd result in accordance
to which a particle was able to unrestrictedly @ase its energy. The background of that
trouble is, actually, in infinite electromagnetieigen mass” of elementary particles. If we
write in equations of motion finite charge masgnthve, in essence, arrogate to it formally an
infinite, formally, negative “eigen mass” of noteetro-magnetic origin that together with
electro-magnetic mass should result in finite nadgzarticle. But as far as subtraction of one
infinity from another is not mathematically correittat leads to troubles as described above”.

We are going to tell about such astonishing sahstiovhere excess energy appears in nature.
We think that processes of energy generation beingature have left their signs both in
guantum theory and electrodynamics. We should tiae such traces are fully absent in
classical mechanics. Mathematical characteristithe$e equations and their decisions were
in detail analysed in [15-17].

3. Particles in Potential Wells and Energy Generatin

Using the equation with charge oscillating hasvedld much simply physically explain: the
tunnel effect, resonance scattering on short piadesadd practically all rest quantum effects.
But, the main, behaviour of the particles in patntvells can be accompanied both
generation, and absorption to energy, but lawshef ¢onservation appears only when
averaging on ensemble. For single processes themrdy probability that or other events and
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in this case, under small energy, laws of the ocwasen are absent, otherwise was
determinism.

The eq.2 with charge oscillating has only two atiedy decisionsr~t* when moving in

constant field of the flat capacitor ana¥? when moving in dipole field. For it in general is
absent the integrals of the motion. The autononeoustion has integrals of the motion, but
analytical decisions for it is not found. The nuioar decisions of both equations have a
gualitative alike nature of the motion. Let consitiee behaviour of the particles in potential
wells.

In this section we will consider only one-dimensibproblems. In classical mechanics the
problem of rolling a particle into a finite-depttellvis very simple from the physical point of
view. Classical solutions of motion equations ie tase of a potential well with symmetrical
sides correspond to situation when a particle abarayls into the well and then leaves it at
the same initial velocity. Moreover, in classicatehanics it is impossible to roll a particle
into a well with symmetric sides in such a way thiaemains there. If not for friction this
would be true.

For the mechanics of a particle with an oscillato@rge there are three possible modes of
behavior, which, as it was found out, do not depemdhe type of the potential well; it must
only be finite and have equal sides:

1. A particle at small initial velocity and haviegrtain initial phase can roll into the well and
start oscillating there for a long time with dangiits charge will be constantly reduced, and
finally this particle turns into “a phantom”. Fropoint of view of our theory, the wave packet
representing this particle is spread all over theverse. Moreover, there appears to be a
certain threshold for the energy. If the energyakw this threshold, the particle will not roll
out of the well at all. The value of the energyesiirold depends on the type of potential.
Oscillations without loss of energy and chargeadse possible.

2. A particle can roll into the well and roll out a speed higher, equal or lower than the
initial speed. In other words, a particle passihg well can either increase or reduce its
energy. The energy conservation law for a singtéga is not always valid.

3. A patrticle rolls into the well and starts osailhg there, and its energy will increase until it
rolls out of the well with a much higher energycén even roll out in the direction opposite
to the initial movement (reflection). Such processeem to explain multiple experiments
made by J.Griggs, Yu.Potapov, T.Misuno, A.SamginTasla, R.Tandberg, P.Correa, etc.
[15-17]. In books [15-17] this processes have aemé@viathernity Home”.

The autonomous movement equation in the case ofeatmal well in the shape of hyperbolic
secant

U (x) = -U,sec{x?)
will look as follows:

, AU, Qxcos X +¢, sinh(xz)
md X, dt

dt? cosﬁ(xz) =0

(19)
where M. 2. @, are mass, charge and initial phase of a partisigectively.
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The plots below represent the results of a numiesmation of equation (19) by the Runge-
Kutta-Merson method under following starting coradis:

Up=1m=10=1x =1, Vg = 1;,1]
The resulting modes of the particle’s behavior uretpial starting conditions greatly depend
on the initial phase, and its variations resulaivery rich behavior. Let us demonstrate this
fact. A particle withws = 0.1 rolled into the well and rolled back (was reflabtavith a
higher energy (Fig.1). Under the same starting ttimms$ and with an initial phase value of
@s = 0.2 passage of the particle through the well was oleskewith nearly the same energy
(Fig.2.) and at@s = 3.2 increasing oscillations inside the well were obsdr{Fig.3), where
a particle could accumulate energy (a “maternitjmwédsolution).

-

Fig.1. Reflection from potential well with a certapeed increase.

o z 4 3 g 10

A

Fig.2. Passage of the well without reflection watemall energy change.

0.5

o = =] =] 10
] 3
-0.5
B

Fig.3. Oscillation in well with energy growth (“nternity home” solution).
Certainly, such a process is not characteristiy dof the case of the hyperbolic secant
potential. A numerical research of our problemhwither potentials was made, yielding
similar results. (Remark: It was recently found thdt hyperbolic secant potential plays a
special role in quantum mechanics, and it turnedtlvat barriers of this type are in general
non-reflective, but for solutions of equation wah oscillating charge all this is not valid.)
Let us take as an example a potential of the Gaglssurve:

U(x):UOex;{—;—ZZJ

(20)
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The movement equation is following:

X2 dx
ox, 2Qxexp{—02] co§(mxdt + ¢Oj

dt? mo?
wherem.0.@, are mass, charge and initial phase respectivelis &quation was solved
under starting condition® = 8,6 =1 m =1x, =011, =05 and under different initial
phases. When initial phas@ =0.1 the particle oscillates, increase its energy and
overcomes the potential barrier, as can be segurd=4.

=0

Fig.4. Passage of well with oscillations and eneygywth (“Mathernity Home” solution).

For other starting conditiorts = —+.vs = 0.0L,ws =2 we get a process where the particle
is spread all over the Universe, and not only mtergy, but also its charge is reduced, and it
turns into a “phantom”. Fig.5 serves as an illustra

Fig.5. Particle oscillation in well and its gradaiappearance (“crematorim” solution).

There are the conditions under which the particléhe well does not disappear, but loses
almost all its kinetic energy when leaving the wélhus, under the following starting
conditions and parameters of the particle:
m =50 =100 = 1,0, = 1.57,x, = =515 = 0.1 our simulation yields the result illustrated
in Fig.6.

11 =
20 40 =0 =0 100

—ar

Fig.6. Passage of well with nearly full loss of eyye
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Such processes, however, are observed only ieftl@pth wells, i.e. those having a bottom.
In wells of the coulomb type or H.Yukawa type thgsecesses do not take place, and no
oscillations are observed (this does not mean, hiexyéhat they are totally absent there). The
particle simply falls to the bottom of the well. the Coulomb potential the fall happens

approximately in accordance with the law= at3 . Of course, the relativistic effect of mass
accumulation will lead to the following relation ithe limit x=ct. If non-autonomous
equations are used for modeling, the qualitativiealbi®r results will look the same, so we
omitted them.

The well known problem of “shortage” of energy iramy biochemical reactions with the
ferments (enzymes) participation looks even moreternous. For example, in the deeply
studied reaction of polysaccharides disintegraimopresence of lysozyme the following take
place: a molecule of polysaccharide appears in exiap cavern in a big molecule of
lyzozyme, sole time later its debris is thrown ¢kig.7.)

substrat

—_—
potential wall DTD mathernity hame

Process

o

enzyme

\\ /{Substrat
> <> decomposition

Fig.7. Disigtation of polysaccarides molecule in presencgsdzyme

The energy of broken bound in polysaccharides muaB eV, and the energy of thermal

motion is 0.025 eV only. So it is absolutely incaetensible where does the lysozyme take
energy necessary to break polysaccharide from.€eTiseno any satisfactory mechanism to
explain this type of reaction (although they atetaf the explanation). As physics say, “the

problem was pigeonholed”. The most astonishinghis tact that in all excess energy

liberation can not be explained by chemical reastior changes of phase. If sometimes
nuclear reactions take place (in accordance witdemoscience that could not be at all) they
are able to explain a hundredth or a thousandthgbdhe heat energy liberated. There is no
doubt that all these facts belong to the new playsibeory, because there are no any
reasonable explanations for these facts in thear&tef the old theory at all.

4. Possible Uniform Approach to the Theory of Cataftic Processes

Consider for the sake of simplicity only two typafschemical reactions: decomposition and
synthesis, when a complex molecule decomposes wedin conditions into two or more
component atoms or molecules, or two atoms or midscunite and create a new chemical
compound. In order for this to happen, in a synghemsaction two particles should be united.
The complicated interaction potential, which is apdunknown even for the simplest
chemical reactions, plays a complicated role, nudtgn that of a barrier. According to
Arrhenius’ theory (today accepted by everybody)lyotihose collisions are chemically
effective, when the participating molecules haveeaoess of the energy over the average
value. The difference between the minimal energy wiolecule, necessary for the reaction to
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take place, and reaction resultant from the bumpagpen, is called activation energy. It
depends on the temperature of the system. Whemuhaber of active moleculedN,

represents a small share of the total number otoutédsN, their number can be expressed
through the Boltzmann-Gibbs activation energy #svis:

_ _E
N, =N exr{ RTJ (21)

It is known that a temperature increase usuallysictemrably increases the reaction rate. Van't
Hoff discovered that the reaction rate increaseg-dytimes, when the temperature raises by
10 degrees, and if the temperature raises by 1@fedsg, the reaction speed grows
approximately by 1000 times. If the temperaturaisas by 10 degrees, and it is assumed that
the activation energy remains constant (which ssgme under small temperature intervals),
the temperature effect on the number of active oubés can be estimated. Let us assume
that the activation energy for a certain reactinder 300°K is 24000 cal. In this case:

Na _ X ——24000j= 4100

N 2[300
and such a reaction with 4 active moleculesi@f will certainly be very slow. Under
T =310°K the same exponent will equab107*?, i.e. the number of active molecules will
quadruple. There will be 16 of them per ea®? molecules. The average molecular energy
reserve will increase only by 3-4%. It should netdssumed that everything is so nice and
the reaction speed increase is due only to theehighmber of collisions between molecules
and to the increased number of active moleculesekample, the increase in the number of
gas molecule collisions under the growing tempeeafuwill be proportionate to/T . But
the change of speed in a homogeneous reaction

2HI =H,+J,

cannot always be accounted for only by the Van'tfHole. If we calculate the number of
molecular collisionsHJ using the molecular-kinetic theory equations ircubic cm per
second at the pressure of 1 atm., it will be ofahder of10*®, and the speed of this reaction
with a 100% efficiency of each bump must be gigandind everything should be over in
107 seconds, which never happens in reality.

This happens, because not every bump ends withagtien. Thus, a molecular bump for
biomolecular reactions is a necessary conditiobnbtia sufficient one.

By Arrhenius, the reaction speed constlntan be expressed by the following equation:

k= Aexr{— E, j
RT
whered4 is the pre-exponential multiplier, constant fastbase. In accordance with Maxwell-
Boltzmann ideas, Fig. 8 contains a sketch of twovesi of gas molecule distribution by
kinetic energies under two different temperatiyesT,. Along the axis of ordinates the
ratio between the number of gas molecilds the energy of which is betweed
andJ +AU , to the energy value intervalU , is shown, and along the abscissa axis the

energyU. Only such molecules are capable of entering th® reaction, whose kinetic
energy is not less than a certain valué&Jof meeting the activation energy. The number of

hot molecules capable of entering a reaction untleris graphically shown by the
crosshatched region. It is seen that this numbegreatly increased iT, >T,, which happens
in accordance with equation (21), and the averagetik energy grows much slower,
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because it is simply proportionate to the absotetaperature. The source of molecular
activation may lie not only in heat, but also irdiemt or electric energy, the energy of
radioactive particles, and... a catalyst. For a bér reaction, the heat effect equals the
difference between the activation energies of ithectiand reverse reactions.

T

iy
AT

o

Fig.8. Distribution of molecules by kinetic energl;, <T,).

Not all chemical processes happen spontaneouskreTare reactions that go only in one
direction with full consumption of the initial suisces (explosive processes). Such
reactions, as a rule, cannot spontaneously gceinetverse direction.

The situation is much more interesting with revaesireactions. If we mix, for example,
hydrogen and iodine warmed up800°K , they will react and hydroiodine will be formedl. |
HJ is not removed from the reaction space, the iodim& hydrogen will never be totally
consumed. Under these conditions, the state of mygnahemical equilibrium will be
achieved, which could otherwise be achieved by wagnHJ to 800°K , because we are
dealing with a reversible reaction (only under ¢hesnditions).

Real equilibrium is characterized by the fact tihatan be approached from two sides. In a
state of equilibrium the concentrations of all gudstances in the system remain unchanged
under these conditions, since the speed of thetdared reverse reactions is the same.

Real equilibrium in case of a thermodynamicallyemsible process is shifted under very
slight changes in the external conditions, striétljowing these changes. It is believed that
any transfer to a less stable state is always abedevith some work expense from outside.
The farther the system is from the balanced stai,more capable it is principally of
entering into reactions. But this capacity is notall always manifest under the said
conditions. For example, a mixture dfl, and O, is very reactive, but under room

temperature no changes in the concentration o$thstances taken are observed in it. Such
examples are numerous. These systems are in ao$tate unstable false equilibrium, and
changes are not observed in them simply becauserteess speeds are infinitely small.
There are lots and lots of such false equilibriysteams, and we can even say that we are
living in a world of false equilibriums. Howevef the process is accelerated by heating or by
a catalyst, the false equilibrium will be brokerdanreaction will take place. In other words,
false equilibrium is almost always caused by kmptioblems (difficulty) during a reaction.
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According to the Sadi Carnot theorem, the efficieaquals

_A_T,-T,

Q T,

whereT, and T, are the temperatures of the heater and the cddeit quickly or slowly
(equilibrium thermodynamics does not deal with #isll), every chemical reaction goes in
such a way as to tend to a state of real equihrili the reaction takes place in a system
under constant pressure and temperature, the clenggthalpy AH (heat content) can be
presented as a sum of two terms: the change d&ithles free energypG and the change of
the bound energylL :

AH =AG+AL.

The Gibbs free enerdy is sometimes called the isobaric-isothermal padgrand it is
not the free energy under constant volume and teatype, which in theoretical
thermodynamics is usually denoted by the Idttefhe bound energ@L is expressed by
the product of absolute temperatdrenultiplied by the change of the state functionafoie
of entropy)AS. In this case:

AG =AH -TAS
(22)
Fig.9 shows the dependence of the free energyeorethtive content dflJ in the mixture
(H,+J,). If, for instance, in the system
H,+J, o 2HJ
being in a state of equilibrium free energy hasvélee designated by the ordinate at pa@int
(Fig.9), any deviation of the composition of thextare of initial and end substances from the
equilibrium to the right or to the left from point requires certain work, so the free energy
must increase both with an increase in the pgpteésure oHJ and with an increase of
partial pressures (concentrations) &f, andJ,. It follows that under the chemical
equilibrium a gas system dfl,,J, andHJ has the minimum valu€min On the way from
the mixture ofH,andJ, (point4) to the equilibrium mixture composition, loss of¢ energy
must be observed AG <0. The sameAG <0 on the way of the mixture composition change
fromBto C.With equilibrium mixture composition at poi@at
AG=0
the condition of chemical equilibrium IAG =0, and the criterion of reactivity is the
requirementAG <0 under constant pressure and temperature. In otbels, the reaction is
possible, ifG decreases, and once it begins, it will go on speedusly. The moving force of
the whole process is the value &G . Loss of this free energy in a reaction going ader a
constant pressure and temperature does not depeth@ ooute of the process and equals the
maximum reaction work, i.eAG = A.

Of course, if for a certain proceSs >0, then, from the point of view of the existing
science, there is no point in trying to hold it enthe said conditions. Let us note that earlier
the criterion of chemical affinity was consideredbie the value of the positive heat efféct
Under low temperatures this is almost true, becdahseproductTAS in equation (22)
becomes very small andG nearly coincides withH . Much later it was discovered that
there were many reactions with heat absorption,clvhisually go on under very high
temperatures. IfTAS>0, the second term of equation (9) can be more than and then
AG will have a negative value, which makes such reastpossible.
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Fig. 9.

Here is an example. Reaction
CH,+CQO, =2CO+2H,
(23)
which under normal conditions goes on from rightefd, can, nevertheless, go on from left
to right. For it AH,,,, =62kcal, AG,,,,=-26.1kcal, i.e. below zeroThe Unitary Quantum

Theory gives us hope that for reactions of therlgfit type the effect of high temperature
may be replaced by a relevant catalyst.

Equilibrium chemical thermodynamics only establsl@eprincipal possibility of a reaction
and solves the problem of achieving the equilibritomt it does not answer the question of
how quickly this equilibrium can be achieved, bessathe time is altogether absent from
this theory. In no case it can be assumed thdother the negative value &G, the quicker
the process, because kinetic problems may appeheomay.

Fig. 10. Establishment of chemical equilibrium. Adpaxisx-time, along axig- reaction speed. Firm line —
without catalyst, dotted line — with cataly€iD — chemical equilibrium linef, <<t,.

The gquestions of chemical reaction speed, the tetfedifferent factors on speed, and the
reaction mechanism are the subjects of chemica&tiks Using different methods: changes
of temperature, pressure, concentration, introdactf catalysts, radiation with light, it
studies the speeds of achieving an equilibriunthéf definition of the “energy capacity” of
AH and the “work capacity” oAG in the process requires only the knowledge of apth
and the free energy of the formation of the initadd the end substances under given
conditions, the process speed depends not onlyha substances there are in the right and
left parts of the equation; it also always depeodsntermediary products and, mainly, on
catalytic processes.

Chemical reaction spee;j in straight direction:
IL+mM+..=gQ+rR+...
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wherel molecules of substandereact withm molecules of substandé, etc., is expressed
by the following equation:

w=kC!C I
(24)
whereC_,C,, are the concentrations of the substaricasdM, i.e. the number of molecules

in a volume unit or a proportionate value, dods the reaction speed constant. The reaction
speed in the reverse direction is totally similar:

w=kcick,
At the equilibriurrr:):c:), and, consequently,
CiCLOD Kk _ <
C.Cym g

This is the equation of the active mass law fomaical equilibrium in ideal systems, ankl
is the equilibrium constant.

The active mass law is intuitively clear: for aggan to happen the molecules of the initial
substances should bump, i.e. the molecules shauld eBesult of chaotic heat movement
approach each other to a distance of the atomiembsion order. The probability of finding in
a certain small volume at a given moment of tinm@lecules of substante m molecules
of substanceM, etc. will be proportionate to the probability cdmpound eventC|C..

Hence, the number of bumps within a unit of timeaianit of volume is proportionate to this
value, which leads to equation (24).

This law can have a different interpretation: tleaation speed is proportionate to the
derivative of the concentration of the reactingsdabces in time.

It is clear that the observed speed of a reversdaetion will be as follows:

wW=w-w
But the seeming simplicity of chemical kineticshigoken by catalytic processes. Catalytic
reactions are such reactions, the speed of whidhasged by other substances (catalysts)
introduced into the system, the composition andntjtya of such catalysts remaining
unchanged by the end of the reaction. However,lystsatake part in the process. In
biochemical processes a huge role belongs to argamalysts — ferments (enzymes). In case
of homogeneous catalysis, the catalyst is in timeesphase with the reacting substances. In
case of heterogeneous catalysis, reactions goeosutiace of the catalyst, which forms an
independent phase.

Today it is believed that all catalytic reactiomenh the thermodynamic point of view are

spontaneous processes, i.e. they are accompanieédogtion of free energy, and the
catalysts do not shift the state of chemical elquum, but accelerate its achievement. One
and the same catalyst accelerates, as a rule,thetdirect and the reverse reactions. All
catalysts have a selective effect, accelerating arot reaction at all, but one that is
thermodynamically possible. Dehydration of ethytohlol on different catalysts is a vivid

example:
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Under 350 degreds on Al,O, reaction is
C,H,OH ~ CH,=CH,+H,0
Under 350 degreds onCu reaction is
C,H,OH — CH,CHO+H,

On other catalysts and under different temperatutestadien€€H,CHCHCH,,
butylalcoholc,H,OH , diethyl ethe(C,H,),0, and other substances are received from ethyl

alcohol. It is clear that the type of ethyl-alcolddhydration is defined exclusively by the
catalytic substance.

Acceleration of reaction in homogeneous catalysia more or less understandable process
and is explained by formation of intermediary compads (sometimes of a whole chain of
them). If a reactiolrA+B=AB requires a greater activation energyand goes on slowly,

introduction of catalystC allows for holding the process in two stages thglouan
intermediary compound, which process will requiteaier activation energies and go on at a
much quicker pace, e.g.

C+A=AC and AC+B=AB+C
The catalystC remains unchanged in quantity. D.Mendeleyev thgugbwever, that even in
homogeneous catalysis there may exist another mechathe catalyst may sometimes
simply reduce the value &, in the reacting molecules.

But if the processes in homogeneous catalysis sagly clear, in heterogeneous catalysis,
which is much more selective than homogeneous sanery widely used, all is in the dark,
and the number of heterogeneous catalysis the@ipsobably only slightly less than the
number of heterogeneous catalytic processes theesselhis statement is in no way
original. It is enough to read an article by G.BqdB8fwith a characteristic title: «Catalysis:
Art or Science?». Of course, it is only the opinafra singe researcher, but... here is what
wrote in [6] the well-known German specialist ireatcal catalysis A. Mittasch:

«When a question was raised of the practical uigechmmonia direct synthesis process discovered
by F.Gaber, K.Bosch, to whom the matter was estlustet a task before his team — to replace
expensive and rare substances like platinum, os@ngwranium, with more affordable ones, or to
improve the known but rarely used catalysts in sactvay that they could be used in the
industry...We paid principal attention to mixturesimin with other metals, but in laboratory
experiments we, besides iron, mixed every elegngom the periodic table with any eleméhas
such, or in the form of compounds with differetibssand by different methogg!!).

A.Mittasch and all his multiple employees from tBaden plants of IG Farbenindustrie
solved the problem: the required catalyst was fodimgy also received patents for hundreds
of other catalysts discovered in the process ofisgithe problem.

Modern chemists say that the method of primitiveé mearly meaningless sorting out remains
the main one in the search of the necessary catdlyss, the results of practical work have
advanced greatly, but no general catalysis theasyldleen created for a very long period of
the existence of catalytic processes and reactions.

The chemists first faced the catalysis phenomenE800’s, and today they have a right to
expect an understanding of the essence of theaid ot happen, however, and very serious
reasons appeared for being discontent with thoserits and hypotheses, which reflected
only separate, and not always principal, aspectth@fphenomenon. The theories satisfied
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only their authors, but were not understandable aodeptable for others, and, most
importantly, were totally useless as a help to esga the selection of this or that catalyst.

Let us shortly list the main research results rabin heterogeneous catalysis experiments.

1. All solid bodies with all kinds of chemical coogitions possess a certain surface activity
and can be conducive to initiating and accelerathgmical reactions. But the surface
activity of some bodies is so small that these é&dire practically unfit for catalyzing
reactions that need even minimum activation enefidye surface activity of some other
bodies is sufficient, and they can be widely useaatalysts for a big number of reactions.
Such was the conclusion made, for example, by Dddimyev [7], although there are many
other researchers who came to the same conclusiependently.

2. Since the catalytic activity, in particular, theenting actions of catalysts, mainly depends
on the chemical composition, the latter is the fagtor defining the catalytic qualities of
solid bodies. This conclusion was made by D.Mengsle I.Langmuir, A.Mittasch,
G.Konovalov, and many others.

3. Together with the chemical composition, the ptajsstate of a body is another factor
defining the catalytic qualities of solid bodiessf of all, the excess saturation of the body’s
surface due to an excess of free energy. Such hereconclusions of D.Mendeleyev,

G.Konovalov and P.Roginsky, and others.

4. Out of more concrete physical reasons defiregoualities of solid catalysts, porosity and
crystallographic state were identified. Nearlyradearches came to this conclusion.

5. The catalytic surface of solid bodies represeagsa rule, a largely heterogeneous surface,
i.e. the sum of sections differing in their adsamptand catalytic qualities. The best results
are produced by catalytic surfaces of the “sporgpe. It is interesting to note that it was
observed by M.Faraday, who devoted much of his toreatalytic processes.

Moreover, D.Mendeleyev defines the essence of ymsathrough such a form of chemical
interaction between catalysts and reagents asdaevior continuous chemical interaction
and excludes stoichiometric relationships.

thermal
reaction

_-"catalgtic £,
F oreaction %
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Figure 11: Energy profiles for catalytic and thergmoncatalytic) reactions in the gaseous ptasés
activation energy for catalytic reactiofs; is activation energy for thermal reactioB;is activation energy of
absorption of gaseous reactafsjs activation energy of desorption of gaseous petf¥1 is heat of
chemisorption of reactan8 is heat of overall reaction. (Encyclopedia Britarai
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Despite the electronic-microscopic research, gtik unclear what are the active centers of
heterogeneous catalysis on a “spongy” surface.quiestions of whether they are peaks or
wells have long been debated. Are they angles, abglanes? No experimental answers
have been found so far.

The accelerating action of a catalyst can be fdgnedplained by the S.Arrhenius equation,
if we assume that the molecule activation eneEjyn catalytic reactions is normally less

than in non-catalytic ones. It has proven to be.tftor example, in case of non-catalytic
decomposition of ammonkH ,, the valueE, is of the order of 80 kcal/mole, and in case of

catalytic decompositiore, ~40 kcal/mole, i.e. twice less! Due to reductioEpfacceleration

of catalytic reactions is achieved as compared math-catalytic reactions.
At first this conclusion was made by S.Arrheniusigelf, but he did not suggest any concrete
ideas concerning the mechanism of redugingD.Mendeleyev went farther and compared

the effect of a catalyst with heat energgriderstanding that heat energy could appear from
nowhere, he, nevertheless, reduced the valug, olvith the help of molecule deformation.

Today it is absolutely clear that such deformastl needs energy, and it would be naive to
think that D.Mendeleyev did not understand it. ©@tise,it could only be a local energy
directed specifically to reducing the value of atam connection and not heat energy
distributed uniformly over the interaction volummyt even such energy in today’'s science
has nowhere to appear from. This is illustratedrigy 11. From this figure it is clear that the
reacting particles and particles appearing afterrédaction are sort of divided by a potential
barrier with the height,. An analogy with the tunnel effect suggests ffdalt it is very

superficial, because the usual quantum tunnel sfide not exist here, and these phenomena
are similar only in results.

A natural question arises. If the reaction goefrom left to right, can there be a catalyst that

would conduct the reaction from right to left withta@wonsumption of enerdg? ? Both states

are divided by a high barrier, and there are lbtgactions, which do not go from left to right
without a catalyst at all. The unitary quantum tlyegives hope for realization of such
phenomena, although within the existing sciences itmpossible without consumption of

energydf . Next we will give a short statement of the maleas of Mendeleyev [7]
concerning chemical catalysis.

Chemical interaction of two reagents always takasgwhen they touch each other, i.e. in
contact. The reason of chemical modificati@) of two different substances lies in the

emergence of conditions “changing the movement I@ecuo masses of solitary
homogeneous bodies». In a heterogeneous systethg“ateeting place of two bodies, in the
touching point... real perturbations and deviatiohsovement will take place, of a different
type as compared with a free surface. The differeafcnovement on the surface is defined
by the influence of particles and atoms of one tyith the surface ones, and in case of a
meeting between two bodies, changes on their ssfadll be defined by the influence of
their own and alien atoms and particles».

In a homogeneous system, when “a chemical phenamiakes place in a homogeneous gas
mixture, or in a solution of two bodies, it canrm regarded as alien to the change taking
place on the contact surface, because a particlewsued by other particles, different from
it, must more or less change its state as compareéde one it has when surrounded by
similar particles”.
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Thus, according to D.Mendeleyev [7], a contact wb tdifferent substanced and B
facilitates modification of their valent state amday lead to redistribution of their
“component elements”, i.e. the composition andcstme, or otherwise, may cause chemical
interaction between them. In this sense, a congasimilar to the effect of temperature;
“internal movement changes brought about by a comtéh an alien body can quantitatively
and qualitatively correspond to such internal mosenhthanges as may happen due to the
said physical conditions, e.g. from temperaturenglka. This brings catalytic or contact
phenomena closer to dissociation ones, although dokeallow for intermixing thereof”.

It is clear from the above-cited statements thaldhdeleyev was very brief on the concrete
matters of the catalysis mechanism. In his ideaspefturbations” and “deviations in
movement” happening in contact some chemists (Amkh, multiple theory [2]) saw signs
of an explanation of the catalysis mechanism thnauglecule deformation, others — through
the chemical orientation of reactions. Since evamplex molecule has a certain chemical
state, any “perturbation” or “deviation in movemnieKbscillations) of its atoms can be
regarded as a modification of its form and as aensggnificant modification of its structure,
up to a free radical formation. Of course, there nich room for interpretation.
D.Mendeleyev only put the question of the catalysischanism and slightly raised the
curtain, but he did not solve the problem, and waiseven going to do it. He finished his
main article on catalysis [7] with only a hint dirfding a method for research, which must...
lead to clarification not only of the position obritact reactions in connection with other
types of chemical transformations, but of the vagchanism of chemical modifications”.

We have already noted that for molecule deformaitiothe existing science there is a need
for energy, and the main stumbling block lies ie tinclear character of the mechanism of
reducing the valug,, because without the Unitary Quantum Theory intomprehensible

where such energy can come at all. It is this v@rgumstance that is the main reason of
catalysis being so far an art, and not a science!

5. General approach to catalysis phenomena connedterith energy
generation

As a rule atoms but not molecules participate imipive reactions. In the case of gas
mixtures, for example, the latter should be in atostate. If examined for example the
reaction between n the nitrogen and either the exyyr the hydrogen, these gases do not
react in general conditions, and moreover the gény due to its chemically passive
behavior, resembles rare gases, because it eitlesr ribt react at all, or reacts at extremely
high temperatures. The Nitrogen reacts with thed@ryand forms the Nitric oxide only at
the temperature o#000°C and with the Hydrogen it forms Ammonia not only lagh
temperature and pressures but in the obligatorgepiee of a catalyst. That happens due to
the extremely high energy of the Nitrogen dissagmtabout ~170.22 kcal /mole that is
essentially more than energy of the thermal motibmisual temperatures. A000°K and
normal pressure Nitrogen is dissociated at 0.001iqm in the same conditions Hydrogen
and even Oxygen are dissociated more than at onie. tdowever so huge temperatures are
not used in the large-scale production of Ammomd Blitric Acid, but a special catalyst is
required (as a rule it is a heterogeneous one).
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It is known that both plants and animals assimilbli¢rogen, of course first having
transferred it into the atomic state. The mechananatomic Nitrogen assimilation by
animals is connected with the activity of the ogenase ferment. The attempts to reproduce
that reaction in artificial conditions without feemt or catalyst failed.

During the last years it was shown for the firgtdithat the molecular Nitrogen is able to
form complexes with some transition metals, andntlvenditions were found for the

reduction of Nitrogen molecule combined within tt@mplex to hydrazine. Such binuclear
complexes correspond to the idea of model catasytstem with two active centers that work
simultaneously.

The conventional today point of view is that thiegess consists of the following ones: for
the Nitrogen molecules activation it is necessarggend some energy for the firstbond,

at the further stage of Nitrogen regenerationquines essentially less energy. It was possible
to overcome the high activation barrier at thetfstage due to the electron redistribution
within the complex. At this stage, electrons poprikle antibondingz-orbitals of Nitrogen
molecules and reduction of electron density atibgpo and 72-orbitals takes place. Electron
re-distribution on the Nitrogen molecule’s orbithppens due to the participation in that act
of somed-electrons of transition metals that promoteNRBE connection slackening.

To realize the described electron transmissioniwitire complex transition metal — Nitrogen
molecule a correspondence between definite gearak&ind energetic factors is required.

In fact, the scheme presented is a quantum-cherpicalre of cooperative action model,
typical for ferments. We should note that influerdédigands’ and protonic solvents on the
Nitrogen molecule activation and further reductioas not been shown in that scheme.
Meanwhile such an influence on the catalysis exibtst has been confirmed by experiments,
and that fact brings the model even closer to emtigmmeactions. Quantum-chemical models
of the process of activation and molecular Nitrogeduction in living organisms with the
participation of ferruginous albumen ferrdoxin -e&ton supplier for the purpose of N-N
bond loosening have been developed.

But the above mentioned explanation of the Nitrogplitting into the atomic state (recall
that it requires an enormous energy and it remaunsknown where to take it from) is not
free of criticism above because any bond’s loogesimould be paid off by a tremendous
guantity of energy.

That process seems more natural in accordancetgtitUQT. The bottom of nearly any
potential well may be fully approximated by agdasla. Then the use of results obtained in
Fig.3 is possible. Let a Nitrogen molecule get iatcavern or some cavity on the catalyst
surface during the adsorption. Then the naturallason of that molecule starts. During the
oscillation, its energy starts growing and becomese than the energy of the Nitrogen
dissociation, in the result two Nitrogen atoms Myl out of the cavity and they will have
enough time to react without any energy problemh(an Oxygen atom, for example). That
is sketched on Fig. 12.
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Fig.12. Oscillation of Nitrogen molecule in potehtivell of catalyst.

After that the cavern is ready for next “free ofadle” repetitions. Of course a satisfactory
initial phase of Nitrogen molecule getting insidereéquired to realize exactly the “maternity
home” solution, because at other phases the meldging in starts to deliver to the vacuum
its kinetic energy thus realizing the “crematoriusdlution. Probability of that or other
solution strongly depends on the catalyst georneatdy material by potential equation and on
the value of the most probable material moleculeory and structure. The cavern itself can
be compared with the catalyst active center. Ithsacwell were changing its form for
whatever reason or an alien object were stickintpem the divergent oscillations would stop,
that amounts to the active center “poisoning”.

The material of well’ walls should fulfill the onliask — to reflect ina proper way the object
getting into it. That is the general requirementdt ferments and catalysts. And of course
the type of the wall potential plays a very sigrafit role, but the most important are its
dimensions and form, that from the most generakiclanations should be about nanometers
(an upper estimate). Exactly that explains the stidmiversality of some catalysts like the
platinum black, clays, and aluminosilicates. Asiknown these catalysts work perfectly in
different reactions.

In the case of enzymes the form of cavities hameedsions and potential specific for each
type of ferment (molecule architectonics, key-lagstem) and sometimes the molecules of
definite form only may take places and oscillateafTapparently explains the high specificity
of enzymes reactivity. The case of molecule deasitipn mentioned above looks quite
simple in idea. But ferments and heterogeneoudystdaare able to synthesize in spite of
repulsive forces that associating atoms have tocowee. We shall assume the existence of
simultaneous orthogonal oscillations of atoms-reseots within one general well or in few
next one to another wells. Then the energy of tlessdlations at “maternity home” solution
implementation will be spent for overcoming of rigpe forces hampering reaction.

We should specially note that the energy during thvacess is liberated locally within the
area of some concrete molecular or atomic bond ar@nwhile the energy destroys that
bond but does not disperse over the surroundingiungdso the process hardly can be
detected by temperature increade. that simple variant of heterogeneous catalyses
constant of chemical equilibrium will not shift.
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In the framework of the mechanism proposed thetipesinfluence of effect of aggravation:
becomes more clear: the catalyst activity is carsidly increasing due to the assembling of
big molecular masses, that is probably necessaiguse the solution “maternity hospital”
is more likely for big masses. Coenzymes may playralar role. In addition, the influence
of pH at enzymic processes is explained, because a Hsulrfsge atom or bare proton can
easily “connect” to nearly any chemical object andt may radically change the character of
oscillations within the well. Temperature also sfily influences these processes because
enzyme form is strongly connected with it (as & rarh enzyme is a protein).

To shift equilibrium constant of a chemical reasti@quires changes of the system entropy
that cannot be excluded for enzymatic processesause ferments can deliver negative
entropy, as we have mentioned above. Today itnsidered impossible, but who is able to
foresee the future? We can not exclude that ilem@rgy generation within a potential well
is just waiting for the creation of general theofycatalysis. Here we should recall brilliant
words of a famous Russian specialist on physicanustry Professor A.N. Kharin
(Taganrog, 1955) who always said at his lectuf€se problem of chemical catalysis is the
most incomprehensible in the modern physical chemisnd it won't be solved until
physicist discover some new mechanism able to iexgte liberation of the energy that
lowers the reaction barrier.”

Our UQT allows, as we hope, to make the first gepsin right direction.

6. Conclusions

It is known that the human society nowadays fabesproblem of a new steady energy
source, as far as the reserveduwined (in the literal sense of a word) natural fuel - géas,
coal and so on rapidly run out.

Over the last decade it became evident that fuititensive development of modern power
engineering and transport leads the humanity inttarge-scale ecological crisis. Rash
decrease of fossil fuel resources against the lbaokg of the natural annual growth of
power consumption forces industrially developedntnes to expand their net of nuclear
energy installation. That in more and more incesathe risk of their exploitation. The
problem of nuclear wastes utilization becomes namteial. Taking that alarming tendency
into account a lot of scientists and experts dedini express their opinion in favor of
speeding up the search for new alternative enexgyces and new energy carriers
application in power engineering and transporpadrticular they fix their eyes on Hydrogen,
as its sources in the World Ocean waters are inestie. Additional irrefutable advantages
of that fuel are the relative environmental safwtits use, eligibility for heat-engines without
any noticeable changes of their construction, luglorie capacity, possibility of permanent
storing, transportability by existing transportwetk, nontoxic character and etc. However
an essential problem, that has not been overcdimeotvadays, is the diseconomy of its
industrial production. More than 600 companies,ceons, university laboratories and social
scientific and technical societies in Western EerdpSA, Australia, Canada and Japan toil at
reduction of prices of the process of Hydrogen catien (see magazine “Motor transport”,
Ne 4, 1992, page 38). Successful solution of thabirtgmt problem will revolutionary change
World economy and will be able to sanitate the mmment by reducing carbon-dioxide
wastes.

There is a whole range of well-known water decontjmrstechniques: chemical, thermo-
chemical, electrolysis and others, but all of theswe the same imperfection, the using of
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expensive high-grade energy in engineering prooésydrogen generation. More over this
high-grade energy liberation requires the scarssilféuel (coal, natural gas, oil products) or
power energy produced at electric power stationsuffices to say that the conventional
industrial electrolysis requires for one cubic meteHydrogen generation of 18-21,6 mega-
watt-seconds, and taking into consideration theegsion of electric power itself general
power consumption exceeds 50 mega-watt-seconds,nibkes the Hydrogen extremely
expensive (about US $2 per cubic meter).

At the same time our Earth is literally bathinghe heat energy flow, received from the Sun.
And the task comes “to insert” that inexhaustilarse of free-of-charge low-potential heat
into the industrial procedure of Hydrogen generatidydrogen exceeds natural gas by its
calorific value in 2,6 times, oil in 3,3 times. dddition, the cleanness of the process of
Hydrogen burning, transportability, possibility direct transformation of the chemical
energy into the electric one should be added. Maeothe sources of Hydrogen are
practically inexhaustible. But we will have to de inexpensive, technologically
applicable, large-scale method of Hydrogen germratequiring low energy consumption.
Due to that reason the electrolysis can not be fegetiis purpose.

From that point of view the water bio-photolysistlwihe use of non-organic catalysts or
enzymes and solar energy attracts out attentionth®imost interest was the hydrogenase
application. The process of water bio-photolysiasists of two stages. At the first stage the
flow of solar energy acts upon the mediator-carrfes carriers compounds with strong

electron-seeking characteristics, for example,ogehic dye ¥. v -dipyridine derivative) or
nicotineamideadeninedinucleotide (NAD+) are usededMtor with a high oxidative-
reduction potential being excited by radiation takéectrons away from the water molecule
and passes into the reset state. Molecular Oxygdiberated, it does not oxidize the
mediator in the reset stage.

At the second stage there is the electron fieangith the help of bacterial ferment of
hydrogenase from the mediator in the reset formprtiions with combining of molecular
Hydrogen. Till now the efficiency of the processwter bio-photolysis under this scheme is
too low, and the system itself is not stable enobgih researches in that field are successfully
continuing. That classical direction appeared aotfyjo and promised to be interesting being
quite close to equilibrium with environment.

However some times ago there was a report on padlgtispontaneous water decomposition
by Oxygen and Hydrogen under the influence of gatalThat partially confirms the
accuracy of ideas described above. For example thias a private communication about a
Japanese Kamuro Dozi, who used for this purpos@ysatof cupric oxide. The other two
groups (one in Philippines, and the other in Y&k already testing a vehicle powered by
mixture of Oxygen and Hydrogen to be generated d&talgtic decomposition (with low
energy consumption) of common water. The authoke heven attached a plate with the
inscription: ” They said it couldn’t be done!” the reactor where water decomposition take
place. The vehicle itself is provided with a lab&owered by ordinary water”. The Mixture
of the oxygen and hydrogen in usual condition isy\&abile object. The Products of the
decomposition of water and water itself are divithychigh potential barrier, catalysis helps
to realize tunnel transition.

There is a widely known opinion of most chemist$:ahy reaction does not proceed that
means that an appropriate catalyst has not beeeldped yét
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Of course if it were created a source of electogvgr similar to working in Switzerland
device of Paul Baumann opérpetuum mobiletype, there would not be necessity in using
of water electrolysis or even it catalytic decompos for the purposes of motor transport
because that would decide all existing principargg questions. But never the less solar
energy should be used as utter as possible betimatsapproach will not move general heat
equilibrium of the Earth.

There is no necessity to add anything about furieespectives for professional researcher
and advanced thinking reader.
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