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Abstract:
According to the formulation of inventor Yull Brown, the Brown Gas is a stoichiometric mixture of
oxygen and hydrogen, with a ratio of 1:2. Its properties, however, are quite different from a mixture of
these two gases. The lack of theoretical models was an obstacle to the realization of some useful
applications of Brown Gas. The experimental data analysis based on the atomic models derived in BSMSG unified theory unveils that Brown Gas contains a substance of an unknown state of the water molecule
that could be called an HHO molecule. When produced by a specific method of electrolysis a fraction of
input energy is transferred into quantum energy of that new state of the water molecule without raising
the gas temperature. In other words, this is embedded energy that does not depend on the storage
temperature in a pretty large range of temperature and pressure. One distinctive property of the Brown gas
or more particularly its main substance of HHO molecules is that it does not explode but implodes when
triggered by a high voltage spark. This unique property provides the opportunity for several useful
applications. The provided theoretical model shows that except for the HHO molecule Brown gas
contains a small percentage of free oxygen and hydrogen. Their reduction will permit safer storage of
Brown gas in pressurized vessels.

1.

Introduction:

Brown gas was discovered by Yull Brown (1922 – 1998) born in Bulgaria with the name Iliya Valkov
There are multiple sources about his discovery on the Internet. Some information on his work was
gathered by an initiative of Bulgarian societies: the National Politechnical Museum, the Hydrogen
Society, the National Foundation Tangra, and Brown’s daughter Despa Stoyanova. Reliable information
about Yull Brown’s intellectual inheritance is available online in a link to the Bulgarian Academy of
Sciences [1]. Illiya Valkov young life was marked by a difficult time after the IInd World war when the
communist regime was established in Bulgaria. Despite that he became a student at the Politechnical
University in Sofia in 1944, he was sent in 1948 initially to a concentration camp in Belene for political
reasons and then moved to a working camp. He was free in 1950 due to his technical skills and in 1952
with a risk of his life, he crossed the boundary and escaped to Turkey. Here he was suspected as a spy and
put in prison for 5 years. He was freed with the help of an American institution and in 1958 he
immigrated to Australia where he changed his name to Yull Brown. Here he worked initially as a
laboratory technician until he built a private laboratory. Yull Brown discovered in the 1970's a proprietary
method of water electrolysis that yields a non-explosive mixture of hydrogen and oxygen gas that he
called oxyhydrogen. He claims that oxyhydrogen is a “stoichiometric" mixture of oxygen and hydrogen
with a ratio of 1:2 and it could be safely stored if the ratio is within 5 percent. The result is known as
Brown's Gas, which can be economically generated, compressed, and used safely (additional research for
long time storage is necessary). Presently it is referred also to as HHO gas. The technology described by
Yull Brown is presently used by many, but the lack of theoretical explanation was an obstacle for the
recognition of Brown’s discovery by mainstream science. For the same reason, some important
applications of Brown’s gas are still not realized. The purpose of this article is to show that Brown gas is
not a “stoichiometric" mixture of oxygen and hydrogen.
The first Australian Patent 590309 related to the discovered gas was granted to Yull Brown in
1977[1]. A second U.S. Patent 4014777 was granted in 1977 [2] and a third U.S. Patent 4081656 was
granted in 1978[3]. Yull Brown tried to commercialize his device for Brown gas with preservation the
intellectual rights. He worked in Australia, China, South Korea, and the USA. He passed the way in
Australia in 1998 and the possession of his intellectual property is unknown. The US Company Better
World Technology claimed that Yull Brown granted them the intellectual property and it is valid for 50
years. However, their original site www.bwt.org is for sale and currently, there are many private
companies with the same name and different strategies not related to Brown gas. Apart from this many
companies now manufacture Brown gas generators, mostly for welding while using the name HHO gas.
However, according to Stoyan Sarg the Brown gas or HHO gas is not a “stoichiometric mix" ratio but
contains a substance of unknown so far state of the water molecule with completely different properties.
This is a conclusion from the theoretical analysis of the experimental results and the specific properties of
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the Brown gas that are sharply different from the combustible mixture of oxygen and hydrogen. This puts
under question the long-time validity not only of the original patents of Yull Brown, but also some thirdparty patents on Brown gas or HHO gas.

2.

Method and device for producing Brown gas

The device for producing Brown gas was described by Yull Brown in his patents [1,2,3]. The method of
production requires only water, electrical power, and catalyst. The catalyst usually is KOH. The relation
between the input electric power and obtained volume of Brown gas according to the inventor is the
following: One Kwh of electricity produces approximately 340 liters of gas. One unit of water yields
1,860 units of gas. An experimentally built gas generator may supply gas at 280 - 320 k PA (40 to 60 psi).
Today many companies offer Brown gas generators mainly for welding purposes. Many
researchers after Yull Brown studied the properties of Brown gas. Some of them express the idea that it
might be an unknown state of the water molecule. However, the lack of an adequate model and the
skepticism in mainstream science is a serious obstacle for the implementation of the Brown gas properties
into some new technologies. Extensive research is made by Canadian researchers under the initiative of
the Planetary Association for Clean Energy with president Dr. Andrew Michrowski [5,6,7]. Amongst the
prominent researchers are George Weisman, Canada [5,9], and Ruggero Santilli (USA) [10].
3.
Properties of the Brawn gas.
Brown gas exhibits specific properties that are sharply distinctive from a mixture of oxygen and
hydrogen. The most important properties are the following.
3.1.
Upon ignition, Brown's Gas implodes. Implosion is triggered by a high-frequency spark of
9,000 Volts or higher. When implosion occurs, the result is a 1,859 units vacuum with one unit of water.
The vessel filled with Brown gas in a case of implosion gets a high vacuum almost instantaneously and
the result is only water. Only a low decibel "ping" is hearing outside of the vessel.
3.2.
Flame properties
Using a standard torch for oxy/acetylene welding but supplied by Brown Gas one may see its
extraordinary properties. The ignition is achieved by a high voltage spark. The flame is considerably
different from a flame produced by combining oxygen and hydrogen gases. One may pass a hand through
the flame without burning. However, when the flame is directed to a hard material it is melted or burned
quite fast. In various demonstrations, holes
were thermally bored through bricks, bricks
were welded together with the material
melting to a rock similar to volcanic material,
ceramic tiles were pierced by the flame, and
steel was welded to brick. Hydrogen burning
in an oxygen environment usually reaches a
temperature of between 2210 and 2900
degrees. According to R. Santilli 11], Brown
gas could reach a temperature of 9,000
degrees centigrade. Fig. 1 shows some of the
tests performed with a torch using Brown
gas.
Fig. 1
Flame properties of Brown Gas
Experiments with Brown gas torch
shows that a piece of tungsten rod (1/8 inches
in diameter) was sublimated in about 30
seconds. It is known that tungsten
vaporization requires a temperature of 5900
degrees centigrade.
3.3.
According to Yull Brown, the Brown gas could be used also for a faster decay of some
radioactive material.
One of the first researches and confirmation about this unique property of Brown Gas was
provided in Canada under the initiative of the Planetary Association for Clean Energy, Ottawa, with
President Dr. Andrew Michrowski [7,8]. The research was done with government support and supervised
by a large number of officers and research scientists. According to one of the test protocols, three crushed
samples of Americium 241 were treated by a flame of Brown gas for 10 seconds. The radioactivity after
the treatment shows a decrease respectively to 5.6%, 4.1%, and 5.2%. Its radioactivity continued to
decrease spontaneously after the treatment [8]. Mainstream science cannot explain this effect and this is
an obstacle for adequately funded research.
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4.
Third-party verification of the unique properties of Brown gas.
The unique properties firstly claimed by Yull Brown are experimentally verified by many researchers:
Dr. C.D. Ellyett, Emeritus Professor of Physics, Newcastle University, N.S.W., Australia, prepared an
independent technical assessment of Professor Brown's technology in 1986. He also reviewed three
reports prepared by Dr. John Bockris, various technical reports by a large Australian industrial firm
(prepared in 1976), a report by Caltex Oil (1979), and two Australian consultant’s reports (1979 and
1983). Dr. Ellyett mentioned that the study for use of Brown gas is ahead of a complete scientific
understanding of the process. Regarding the stability of the gas, Dr. Ellyet wrote: "It is stable and nonexplosive at any reasonable pressure, and has been approved for manufacture and use by the New South
Wales Department of Explosives. Any simple mixture of the two gases would probably explode if it was
significantly compressed, but Brown's Gas is stable in this regard". Regarding the self-implosion
characteristic of the gas, Dr. Ellyett noted, the gas immediately collapses to water with an 1860 to 1
reduction in volume.
Gerard P. Martins is a ten-year professor of metallurgy at the Colorado School of Mines. After his visit
and observation of Brown Gas demonstration of May 16, 1986, Mr. Martins prepared the following report
titled “Characteristics and Interactions of Flame with Solid Materials”
A. A piece of 1/16" thick mild steel sheet was cut by 'burn through' of the steel as the torch was moved
transversely across the sheet.
B. The flame was directed onto the surface of a brick. An intense, bright spot was produced over the
impingement region between the flame and the brick. Localized melting occurred and a glazed spot was
observed on the brick.
C. The end of a piece of 1/8" diameter high alumina rod (melting point 2020 degrees C.), supplied by me,
was contacted with the flame. The end 'melted' back to form a globule of molten material.
D. The end of a 1/8" wide strip of 0.010" thick tantalum (melting point 2996 degrees C.) metal sheet, also
supplied by me, was contacted with the flame. A liquid phase was produced as the end of the strip
'melted' back.
There are many other researchers about the unique properties of Brown gas.

5.
Experimental observations leading to the idea that Brown Gas contains a substance of an
unknown molecule that originated from water.
Several Brown Gas researchers express the idea that Brown gas is not a mixture of hydrogen and oxygen,
but some unknown state of the water molecule. This is not only the direct conclusion from the implosion
property.
George Wiseman is a renowned Canadian researcher on Brown gas and a builder of Brown gas
generators. He estimated that 1 liter of Brown gas contains 15K joules energy [9]. When using a torch of
Brown gas the flame temperature (without reaching a hard material) is between 60 to 70 degrees C and
has a density closer to water vapor. In one of his reports he writes (3, 2004):
”We built a 'clear' series-cell Brown's Gas electrolyzer, using the instructions in my 'Brown's Gas Book 2'.
…We found, as we'd expect, oxygen gas being formed on the positive side of each plate and hydrogen
gas being formed on the negative side of each plate but we also saw a third astonishing thing. We can see
(and we see it every time) a third gas being formed exactly in the middle between the plates in the fluid
itself. This is where we figure the actual Brown's Gas forms (water that has absorbed enough actual
electrical energy to become a gas that is not steam). It now seems that Brown's Gas may NOT be monoatomic hydrogen and oxygen but is instead a special form of water; actual water which has had enough
electrical energy added to it to form a gas that is NOT steam. Steam is water that has heat energy added to
it, (becoming a gaseous form of water) and loses its volume (returning to liquid form) if cooled. I think
Brown's Gas is water that has had electrical energy added to it in a very unique way. Brown's Gas is
stable in storage, is implosive, has a 'cool' flame, and seems to put pure electrical energy directly into
whatever material it is applied to”.
According to George Wiseman, the Brown gas is produced in the volume between plates. In such aspect
the objection of W. A. Rodes that the Brown gas is discovered by him and described in his US patent
3,310,483 from March 21, 1967, is not valid. His patent describes the production of oxygen and hydrogen
at the surface of the plates and their proportional mixture after that. This is not a Brown Gas.
Now let us focus on the extensive research on Brown Gas made by Rudjero Santilli [10]. He is a
President of the Institute for Basic Research, FL, USA, and honored by the Endowment of Santilli
Foundation dedicated to the pursuit of fundamental scientific advances, and the support of scientific
ethics as a necessary condition for true basic advances. For his research he used. Brown gas produced by
a high-efficiency electrolyzer developed by Hydrogen Technology, Inc. The electrolyzer converts water
into 55 standard cubic feet of HHO gas at 35 pounds per square inch (psi) by the use of 5 kWh energy. Its
efficiency, according to Santilli, is at least 10 times greater than the efficiency of a conventional device
for water evaporation.
In his extensive research article “A new gaseous and combustible form of water” R Santilli
provides valuable experimental data on Brown Gas using the term HHO gas [10].
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The reason that he uses that name might be the identification of several substances in the process
of Brown Gas manufacturing. In fact, it is reasonable to expect that Brown Gas is a commercially adopted
name, while the gas might contain some other substances that do not have the specific properties of the
Brown Gas. HHO gas is odorless and lighter than air according to Santilli. In his extensive article [10] he
presents data from a total ion gas chromatography (TIC), mass spectrography, and high-resolution IR
spectra of HHO gas. The spectra are measured in several laboratories with state-of-the-art equipment.
All types of spectra indicate a molecular substance that is substantially different from oxygen and
hydrogen molecules or atoms. Its physical properties are also different from water vapor. While the mass
spectrometry pic of 18 amu corresponds to the mass of water molecule, the IR scans show a spectrum
quite different from the spectrum of water, H2, and O2 gases. From a variety of observations, Santilli
concludes that the substance with 18 amu is not water vapor but an HHO molecule. Its adhesion property
also appears different and it cannot possibly have a valence bond. The IR scans of the gas show the
presence of at least nine different IR frequencies grouped around wavenumber 3000, plus a separate
distinct frequency at around wavenumber 150. At the same time, the spectra indicate that the HHO gas
has an asymmetric structure.
The obtained mass spectra and IR spectra indicate a small percentage of molecular and atomic oxygen
and hydrogen and OH radical. Apart from them, the spectra show some additional substances with mass
numbers of 5, 33, 34, and 40 whose identification is not possible by conventional science or Santilli
models. In the next section, it is shown that they are identifiable by the BSM-SG atomic models.
Table 1 shows the percentage of substances, normalized to the substance with amu of 16 that corresponds
to atomic oxygen. The data are taken from Fig. 10 and Fig. 11 of Santilli publication presenting a mass
spectroscopy scan of HHO gas [10]. Substances not identified by R. Santily are marked by NO.
Table 1. Percentage of substances in Brown gas obtained by mass spectroscopy (from Fig. 10, Fig. 11 and Fig. 12
of Santilli article [10].
amu
% ref to 16
% ref to 40

2
<1

5
<1

12
2.9

14
26.4

15
11

16
100

17
2.8

18
8.8

Identified H2 not not not
not O
OH HHO
Notations: amu – atomic mass unit; not – not identified by Santilli.

24
0.6

25
1.9

26
11

27
3.2

not

not

not

not

33

34

40

39

44

100

not

not

not

Several researchers noticed that the energy for obtaining Brown gas is smaller than the energy for obtaining
oxygen and hydrogen by water electrolysis. This is an experimental indication that water molecule dissociation
does take place in the production of the Brown gas HHO molecule.

6.

Why the main Brown gas substance cannot be explained by quantum mechanical models?

The main problem of Quantum mechanical (QM) models of the atoms is that they work only with energy
levels. Apart from their use for the calculation of spectra they are useless if in fields like nanotechnology
where the knowledge of the physical is necessary. According to QM models, the orbiting electrons form a
cloud described by wave function as a solution of Schrödinger equation. The Schrödinger equation
determines how wave functions evolve in time giving a complex-valued probability amplitude. It is based
on a time-dependent Hamiltonian operator. The latter corresponds to the total energy of the system,
including kinetic energy and potential energy. In Born's statistical interpretation the squared modulus of
the wave function, |ψ|2, is a real number interpreted as the probability density of measuring a particle as
being at a given place – or having a given momentum – at a given time, and possibly having definite
values for discrete degrees of freedom. To this abstractive formulation, quantum mechanics adds another
essential principle called a Quantum superposition. According to Richard Feinman, this is sometimes
regarded as "mysterious". Erwin Schrödinger devised a thought experiment, known as Schrödinger's cat
for the dissonance between quantum mechanics and classical physics. One modern view is that this
mystery is explained by quantum decoherence. A macroscopic system (such as a cat) may evolve in time
into a superposition of classically distinct quantum states (such as "alive" and "dead"). The result is a
mixed quantum state - where the cat has some definite probability to be dead or alive.
In simple words, quantum
mechanics admits that the orbiting
electron has a superposition of states
where the kinetic and potential energy
(including and positions) are mixed but
not possible to be defined separately.
According to this, the electron orbit is
like a cloud surrounding the atomic
nucleus. This is the visualization of the
wave function and how the atom looks
according to quantum mechanics. Some
of the visualized wave functions of
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hydrogen are shown in Fig. 2. , however, the Schrödinger equation could provide hundreds. One may
notice that the visualization of the wave functions provides an image that is sharply distinguished from
the planetary model of hydrogen introduced by Rutherford and Bohr. In a real-world, planets cannot
change velocities during a single orbit or having orbits located at one side of the star. Apart from this, the
strong nuclear force provides a non-linear field for the orbiting electron but it is ignored in quantum
mechanics. In quantum mechanical models, this permits a linear superposition of states necessary for
using the wave function, while the physical reality is different. Additionally, it is well known that the
Bohr atomic model has unsolved problems. One of them is the radius of orbiting electron which
according to equation r = a0n2 (where a0 = 5.29E-11 m) goes to infinity for large n before ionization. This
is also a result of ignoring the strong nuclear field. While the existence of the strong field potential is not
taken into account the derivation of nuclear size relies on the scattering experiments which permits only
angular but not transversal resolution. This additionally means that a spherical or toroidal or twisted and
double folded toroidal shape of the nuclear constituencies will provide the same scattering data. The
estimation of nuclear size at the time of Rutherford when limited energies were used was based on
extrapolation. However, later experiments in 1956 with stronger energies show a sharp departure from the
Rutherford extrapolation, as illustrated in Fig. 3.
The conclusion is that quantum mechanical models of atoms are highly abstractive mathematical
constructs not reflecting the physical reality. To provide energy states corresponding to observed spectral
lines many rules and free adjustments of many parameters are adopted, such as a principal quantum
number, a magnetic quantum number, an angular momentum quantum number. Some of them are integer,
other fraction (usually ½), some are positive others are negative, and so on. The numbers are selected to
match the experimentally observed spectral lines. This is numerology that helps to calculate the energy
based on some spectral line observations by using some empirically derived coefficients. However, the
adopted visualization of the atoms with electron clouds around the extremely small nucleus as illustrated
in Fig. 3 is drastically different from reality. They are not helpful in the field of nanotechnology, cold
fusion, and many other potential applications like one discussed in this article.

7.

Graphical illustration of the BSM-SG atomic models.

Amongst the major derivatives of the BSM-SG unified theory [11,14,16,17,18,19] are the material
structures of the elementary particles and atomic nuclei. They are presented in the Atlas of the Atomic
Nuclear Structure (ANS) that is included as Appendix A in the BSM-SG monograph, and as a separate
publication in books [12,19,20]. The atlas provides the configuration of all stable atomic nuclei up to
number 102 in a graphical form. They match perfectly the pattern of the Periodic table of elements and
their chemical properties. It was reported in several international scientific conferences. The graphical
configurations are shown by simplified symbols in 2D drawings illustrated in Fig. 4. 3D configurations
could be directly made by a suitable computer program.

Fig. 4. Graphical symbols used in the Atlas of Nuclear Structures.

Figure 5 shows the BSM-SG models of the first few atoms from the periodic Table.
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Fig. 5. BSM-SG models of hydrogen, deuterium, tritium and helium. Their dimensions are derived by analysis of
experimental data [11,18]. They are beyond the resolution of the most powerful electron microscopes.

Figure 6 shows two rows of the Periodic table. The models show the trend of the principal
oxidation numbers (valences). They are defined by the electronic orbits at the external shell that are not
connected to neighboring protons. The secondary oxidation numbers are explained in Chapter 8 in BSMSG [11,18]. A similar straightforward explanation is not possible by the QM atomic models.

Fig. 6. Two rows of periodic table showing the spatial configuration of the atomic nuclei with identified
principal valences and the directions of the chemical bonds when connected in molecules
Figure 7 shows the electron microscope images of single sheet carbons in a. and b. The image c.
obtained by a proper display adjustment shows dimmed white spots between brighter spots. This indicates
that the four valent bonds of the carbon atom do not lie in one plane. Two pairs of valence bonds lie in the
image plane while the other two are in a perpendicular plane. The bright spots according to BSM-SG
models are located at the electron orbitals. This confirms the 3D shape of the carbon atom, as shown in
Fig. 7. d.

Fig. 7. Electron microscope images of single-wall carbon sheet. a. – nanotube, b. – carbon sheet, c.
adjusted display, d. - carbon atom [21].
Figure 8. Illustrates simple molecules, including also the water molecule.
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Fig. 8. O2 molecule (two configurations), O3 ozone molecule, H2O molecule, and CO2 molecule

8.

Unveiling the existence of HHO molecule and other substances in Brown Gas by the BSM-SG
atomic models.

8.1. Graphical illustration of substances in Brown gas identified by the BSM-SG atomic models.
BSM-SG models permit the identification of all substances from the mass spectroscopy data obtained by
R. Santilli and listed in Table 1. The substances with amu 12, 14, 15, 24,25,26,27 are residuals from the
test of Brown gas with diesel fuel and we will ignore them (residuals of substances with carbon and
hydrogen). The substance with amu = 18 corresponds to the H2O and HHO molecule. However, the IR
scan provided by R. Santilli shows a spectrum different from the spectrum of H2O vapor, so the amu=18
should be the HHO molecule. The following other substances are identified: H2 (2 amu), H3 (3 amu), O
(16 amu), OH radical (17 amu), OH-O dimer (33 amu). They are illustrated in Figure 9. The substance
with amu = 34 is hydrogen peroxide. Its molecular configuration is not discussed here, but BSM-SG
model indicates that it may have a couple of different configurations, one of them is more stable. The
percentage of HHO appears smaller than the oxygen because at measurement environment of partial
vacuum this molecule exhibits strong adhesion to the walls as mentioned by R. Santilli [10]. The
observed substance with amu=40 might be a dimer of OH+HHO+4H, where 4H could be a ring like H3
molecule [22] situated around the middle of that dimer. Clusters of hydrogen including H4 are
experimentally identified and are the subject of study by many researchers [23].

Fig. 9. Atomic configuration of Brown gas substances with amu: 2, 3, 16, 17, 18, 33. The quantum orbits
are shown by a dashed line with the numbers of electrons. Two electrons sharing the same orbit (but with
opposite orbital spin) are denoted as 2e-. It is shown that the Brown gas (HHO) molecule distinguishes
from the water (H2O) molecule by the positions of the electron orbits and bond directions angle
which is smaller in the HHO molecule.
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There is one surprising result from the mass spectrometry that the neutral OH hydroxyl that is
considered stable only in the upper atmosphere here its percentage is significant. Our explanation is
illustrated by Figure 10.

Fig. 10. OH (hydroxyl) isomers and a negative OH ion by BSM-SG atomic models and a QM image of OH. OH
hydroxyl (2) is more stable due to the hadron symmetry.

8.2. HHO molecule contains greater quantum mechanical energy than the water molecule.
Let us see the difference between the external shell quantum orbits that connect oxygen and hydrogen as
they are shown in Fig. 9. The number of electrons is the same for both but all electronic orbits of H2O
contain one electron with a kinetic energy of 3.4 eV. This makes the total energy of the water molecule
(oxygen external shell and bonds to hydrogen): 3.4 x 4 = 13.6 eV. The HHO molecule has 2 quantum
orbits of 3.4 eV with 1 electron each and 1 quantum orbit of 13.6 eV with 2 electrons. So the
corresponding energy is 2 x 3.4 + 2 x 13.6 = 34 eV. Therefore in comparison with the H2O molecule,
the HHO molecule has excess energy of 20.4 eV. Note that this energy is not from Brownian motion so
it does not affect the temperature of the Brown gas. This is in good agreement with the experimental
observations, while it is apparent only when using the BSM-SG atomic models.
8.2.1. Implosion property
If a mixture of oxygen and hydrogen in a vessel with a ratio 1:2 is triggered by a spark each oxygen
molecule has to get into a reaction with two hydrogen molecules. The regrouping of molecules involves
increased Brownian motion and collisions and the energy from the reaction converts to temperature and
pressure increase. In a vessel with Brown gas, the process is quite different. Each HHO molecule stressed
by a spark converts to H2O molecules. The process does not require collision and molecular regrouping,
so it is much faster than the explosion of oxygen and hydrogen in a ratio 1:2. This is not a
thermodynamical process. After the implosion (conversion to H2O), however, the pressure suddenly drops
and a thermodynamical effect takes place. The pressure drop leads to a temperature drop and the
converted HHO to H2O molecules occur in a liquid state. This explains the formation of a vacuum in a
closed vessel when the Brown gas implodes.
8.2.2. The strange properties of the Brown gas flame.
The observations show that the flame temperature of a torch with a Brown gas is not high (60 – 70 0C
[9] but it may reach a temperature up to 9000 0C [10]. This means that the HHO molecule is stable if
hitting a soft material. However, when hitting a hard material the HHO converts to H2O and the
embedded energy of HHO molecule (estimated as 20.4 eV) is suddenly released. The effect is quite
strong due to the extremely fast process. The insignificant temperature of torch flame above the
environment temperature is from ionization of surrounding air or small percentages of oxygen and
hydrogen in the Brown gas. The property of Brown gas to reduce the radioactivity of some radioactive
elements is also a result of the sudden release of energy; the atomic structures undergo stress. Some
radioactive isotopes produced by nuclear plants have a short half-life of decay. According to BSM-SG
the nuclei of the short-lived radioactive isotopes exhibit an asymmetric arrangement of protons and
neutrons in respect to the nuclear axis. Other radioactive isotopes with longer half-life have a symmetric
arrangement of protons but an asymmetric arrangement of neutrons. This leads to asymmetric magnetic
interactions because the rotating neutrons exhibiting magnetic fields and the magnetic moments of the
orbiting electrons. When the Brown gas is sparked the fast conversion of HHO to H2O molecules puts
stress on the nuclei causing a faster decay of the radioactive isotopes in comparison to natural decay.
8.2.3. Using the Brown gas for energy storage
In some attempts for using this property of Brown gas, it is found that sometimes it spontaneously
implodes [6]. One of the main reasons for understanding the problem is the wrong consideration that the
Brown gas is a stoichiometric mixture of oxygen and hydrogen. This is the main obstacle for correct
research. In his research, R. Santilli concluded that the Brown gas contains an unknown HHO molecule
but he cannot prove theoretically that this molecule contains embedded energy. From our analysis this
becomes evident. BSM-SG models also show the structural difference between the HHO molecule and
8

other substances in Brown gas. In this sense, BSM-SG models could provide recommendations for the
realization of long-time energy storage based on a safe pressurized Brown gas.

9. Conclusions
The analysis of Brown gas by the BSM-SG atomic models leads to the following conclusions:
(1) Brown gas is not a “stoichiometric ratio” of oxygen and hydrogen. Its main substance is from an
unknown so far state of water molecule denoted as HHO. The HHO molecule contains embedded
(binding) energy in a quantum mechanical state that is about 20.4eV greater than the corresponding
energy of the water molecule.
(2) The strange properties of the Brown gas: implosion instead of an explosion, extremely high
temperature up to 9000 C when using by a torch and HHO, the possibility of reduction of the radioactivity
of some isotopes is a result of a sudden release of the embedded energy.
(3). Brown gas contains not only an HHO substance but also a small percentage of substances like
oxygen, hydrogen, hydroxyl, and others. Their percentage depends on the design and operation of the
Brown gas generator.
(4). The energy storage potential of optimized Brown gas could be realized with properly designed
means where the gas substances other than HHO could be reduced to a minimum.
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