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Abstract

In this paper we review the new chemical speciesof magneulesintroduced in
preceding works (see monograph [5] for a general review), which consist of indi-
vidual atoms, radicals and ordinary moleculesbonded together into stable clusters
under a new internal attractiv e force originating from the toroidal polarization of
the orbitals of atomic electrons under strong external magnetic elds. We then
introduce, apparertly for the rst time, the hypothesis of new chemical speciesof
hydrogen, oxygen and other gaseswith magnecular structure called MagneHydro-
gen'M | MagneOxygenM , etc. or MagneH™ : MagneQO™ , etc. for short (interna-
tional patents pending). We then presen the experimerntal evidenceaccording to
which the latter gasespossessspeci ¢ weight and energy content greater than the
corresponding values of the samegaseswith corvertional molecular structure. We
show that the useof MagneH and MagneQOin fuel cellsimplies: 1) an increaseof fuel
cellsvoltage, power and exciency; 2) a decreaseof storagevolumes;and 3) a signif-
icant decreasein operating costs. The equipmert for the industrial production of
MagneH and MagneQOis identi ed. We alsostudy a particular form of MagneH with
speci ¢ weight of about 7 times that of the hydrogen which is particularly suited
for use as fuel in internal combustion engines,and show that sud a new species
implies: i) the elimination of liquefaction of convertional hydrogenascurrently used
by BMW, GM, and other car manufacturers; ii) performanceessetially equivalert
to that of the sameengine when operating on gasoline; and iii) the achievemert
of cost competitivenessof MagneH with respect to fossil fuels, of course, when
produced in suzciently large volumes. We also indicate that the liquefaction of
MagneH and MagneO is predicted to cost signi cantly lessthan ordinary gases(in
view of a mutual attraction among magnetically polarized magneculeswhich does
not exist in corvertional gases),and that their use as fuel for rocket propulsion is
expectedto imply a signi cant increaseof the payload, or a corresponding decrease
of boosters weight. All the above advancesare dependert on the features of the
selectedequipmert for the production of MagneH and MagneO (including electric
power, pressure,etc.), as well as the duration of the processing. The paper ends
with the indication of other applications of the new chemical species,the solicitation
of independert experimertal veri cations, and the identi cation of new intriguing
open problems.



1 Intro duction

Hydrogenis emergingasoneof the primary alternative fuelsfor the large scalereplacemen
of gasolineand other fossil fuels, including its usefor internal combustion engines,fuel
cells, rocket propulsion and other applications. Howewer, hydrogen is a fuel with the
lowest speci ¢ weight among all available fuels. In fact, hydrogen has a speci ¢ weigh
of 2.016 atomic massunits (a.m.u.). By comparison, gaseoushydrocarbons can have
speci ¢ weight which are a multiple of thesevalues,asin the caseof natural gas,methane,
acelylene and other gaseouduels.

This low value of speci ¢ weight and the currernt high cost for its production, have
causedserioustechnological, logistic and nancial problemswhich have preverted hydro-
genfrom adhieving a large scalereplacemets of fossilfuelsuntil now. Among the existing
problems,we mertion the following ones:

1) The low speci ¢ density of hydrogen prevens its automotive usein a compressed
form becauseof the needfor excessiely large storagerequiremerns, as well as seepage
through cortainers walls. For instance,gasolinecontains about 115,000British Thermal
Units (BTU) per American gallon (g) while hydrogenhasan energycortent of about 300
BTU per standard cubic foot (scf). As aresult, the gasolinegallon equivalentof hydrogen
is givenby 115,000BTU/300 BTU = 383scf. Therefore,the equivalert of a 20 g gasoline
tank would require 7,660scf of hydrogenwhich is a prohibitiv e volume for storagein an
ordinary car.

2) As proved by hydrogenfueledautomobilesbuilt by the GermanautomakersBMW,
the Americanautomaker GM, and other car manufacturers,the achievemert of a suxcient
rangefor ordinary automotive userequiresthe liquefaction of hydrogen. By recalling that
hydrogenliqui es at atemperature of j 2528°C closeto absolutezerodegreejt is evidert
that the liquefaction of hydrogen,its transportation in aliqui ed form and the permanert
storageof sud a liquid state in a car implies dramatic expenditures. It then follows that
the current automotive useof hydrogenis excessiely more expensiwe than gasoline.

3) The automotive use of hydrogenimplies a loss of about 35% of the power of the
sameenginewhen operated with gasoline,as establishedby available hydrogen powered
cars. This is evidertly due to the low energy cortent of hydrogen, with consequetial
conmbustion of more molesto reat the sameperformanceasthat with gasoline.

4) In view of the above, the automotive use of hydrogen producedfrom regenerating
methods implies an oxygendepletiongreaterthan that causedby the conbustion of fossil
fuelsfor the samepower and performance where"oxygendepletion" hasbeenintroduced
by this author to characterizethe permanent removalof breathable oxygenfrom our at-
mosphee [1]. This oxygen depletion persistswhen hydrogenis producedvia electrolytic
separationof water and the useof electricity from fossilfuel poweredplants. Said oxygen
depletionis absern only when hydrogenis producedvia the electrolytic separationof wa-
ter and the use of electricity producedvia solar, hydro and other methods not requiring
atmosphericoxygen.

5) The automotive useof liquid hydrogenis dangerousbecauseof the possibletransi-
tion of state from liquid to gasin the ewvert of a malfunction of the cryogenicequipmen



or other reasons.

The useof hydrogenin fuel cellsis a?icted by similar problemswhich are inherert in
the low speci ¢ weight of corvertional hydrogen.

In this paper we introduce, apparertly for the rst time, a new chemical speciesof
hydrogen as well as oxygen and other gaseswhich alleviates, if not resohesthe above
problemsdue to their increasedspeci ¢ weight and energycortent.

The studies underlying the proposed new chemical speciescan be summarized as
follows. In Refs. [2, 3] (seealsothe comprehensie reviewin monograph[5]) R. M. Satrtilli
and D. D. Shillady introduced the isochemi@l madel of the hydrogen, water and other
molecules(Figs. 1 and 2) which permitted the achievemen, apparertly for the rst time
in chemistry, of a numerical represetation of binding energies,electric and magnetic
momerts, aswell as other molecularfeaturesexact to the desireddigit. The new models
also achieve the rst restriction of valencecorrelationsto electron pairs, as established
experimertally, exhibits perturbative seriescornverging dramatically faster than those of
quartum chemistry (with consequetial major reduction of computer time), and resohe
other vexing problemsof current molecular chemistry (see[5] for details).

Theseresults were achieved by assumingthat two valenceelectronscouplethemselhes
into asingletstate at short distances calledisoelectronium, with a new, strongly attractiv e
force due to the deepoverlapping of the electron wavepadkets. The new strong valene
force resultsto be nonlinear (in the wavefunctions), nonlocal (e.qg., of integral type) and
nonpotertial (e.g. of cortact zero-rangetype). Also, the new force can be thought
as the previously missing molecular equivalert of the nuclear strong interactions (the
evidert understandingis that the useof the word "strong" referring to electronshas no
connectionwith the "strong interactions” in hadron physics). The strong nature of the
new valenceforcethen permits an essetially exactrepresemation of binding energiesand
other molecular features. By comparison,the exact use of quartum axioms still misses
2% of binding energies,with much greater departuresfrom experimertal data (at times
evenin the sign) regardingelectric and magneticmomerts, and other molecularfeatures.

Being nonlinear, nonlocal and nonpotertial, the new strong valenceforce cannot be
represemed with the Hamiltonian alone, thus requiring at least one secondoperator. As
sud, the new strong valenceforce is outside any dream of scieri ¢ treatment via con-
vertional quantum medanicsand chemistry, sincethe latter are strictly linear, local and
potential (i.e., the systemsare ertirely descriked by a linear, local, and di®eretial Hamil-
tonian). In view of theselimitations, new mathematical, physical and chemical theories
had to be worked out for the invariant treatment of the new strong valenceforce. These
new formulations are known under the name of hadronic mechanics, sugerconductivity
and chemistry and are reviewed in detail in monograph[5].

Hadronic chemistry is basedon the lifting of the basic unit, from its simple value
| = +1 currently usedin chemistry (and dating bad to biblical times) to the most gen-
eral possibleintegro-di®eretial operator of hermitean or nonhermitean, single-\alued or
multi-v alued character, with correspnding lifting of all possiblecornvertional assaiative
products A £ B among genericquartities A, B (sud as numbers, functions, operators,



etc.)
| =+11 =t r;p;A; @A; ) = 1=T;
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with correspnding liftings of the ertire mathematical and physical structure of corven-
tional theories. All corvertional linear, local and potential e®ectsarerepreseted with the
usual Hamiltonian, while all nonlinear, nonlocal and nonpotential e®ectsare represeted
with the generalizedunit I'. Consequetly, hadronic chemistry has various branches,
callediso-, geno-and hyper-chemistrywhich are characterized,correspndingly, by single-
valued hermitean, single-valud-nonhermitean, and multi-valued-nonhermitean geneanlized
units. Thesebranchesare usedfor the invariant treatment, respectively, of closel-isolated
systemswith nonhamiltonian internal e®ets, open-irreversiblesystems,and irr eversible
multi-valued biolagical structures (seeRef. [5] for a generalreview of hadronic chemistry
and its main badground references).

This paper dealswith molecular structures consideredas isolated from the rest of the
universe. As a result, the applicable branch of hadronic chemistry is isochemistry. The
badground structure model of the hydrogenand water moleculeare, therefore, those of
Figs. 1 and 2. The new chemical speciesof hydrogen, oxygen and other gasespreserted
in this paper are another dewelopmert permitted by the novel isochemistry.

Note, in particular, that a strong correlation-bond of valenceelectronpairsinto the iso-
electroniumimplies that the molecularorbit is oo-shaped with eat o-brand distributed
around eat nucleus(Fig. 1). A property of fundamenal character for the new chemical
speciesof hydrogenand oxygen, is that the directions of rotation of coupleal valene pairs
around the respctive two nuclei are opposite to each other. This feature is mandatory
for a scierti cally credible structure model of the hydrogen becausethe assumption of
orbits encompassinghe two nuclei, in addition to seriousinstabilities, would imply the
possibility of a magnetic polarization of the hydrogen, as discussedn more detail later
on, which prediction is dramatically disproved by experimertal evidencesincethe hydro-
genis diamagnetic. By comparison,suc a diamagnetic character is easily recovered for
the isochemical structure of Fig. 1 becausea magnetic polarization would yield opposing
magnetic polarities in the two atoms which cancelout when inspected at large distance
due to the very small inter-atomic distances.

The reader should also note that our study is basedon semiclassicalborbits because
of their conceptual e®ectienessparticularly during the intuitional phase,with the un-
derstandingthat a more rigorous treatmernt is that in terms of orbitals as corvertionally
understood in chemistry (probability distributions). The useof semiclassicabrbits is also
preferredto indicate that the new speciesof hydrogen, oxygen and other gasespreserted
in this paper have a purely physial, rather than chemical, origin. Needlessto say, all
notions introducedin this papersin terms of orbits have a simple extensionto the corre-
sponding notions in terms of orbitals, which extensionis left to the interestedreaderfor
brevity.



Note nally that the presertation of this paper hasbeenlimited to that at a semiclas-
sical level for clarity of the basic notions and results. The reformulation in terms of the
new isomathematicsfor rst and secondquartization yields no new results and it is left
to the interestedreader.

2 The New Chemical Species of Santilli Magnecules

A scierii ¢ notion of basic importance for this paper is the new chemical species of
electromagneuleswhich was rst submitted by this author in paper [4] of 1998and then
preserted in a comprehensie form in the recert monograph[5].

Electromagneculesre clusters generally composedof individual atoms, parts of con-
vertional molecules(called radicals or dimers) and ordinary moleculesunder a new in-
ternal bond originating from the electric and magnetic polarizations of the orbits of at
least someperipheral atomic electrons. Due to the dominanceof magnetic over electric
polarizationsindicated below, electromagneculeare generallycalled Santilli magneules.

The basic notion underlying magneculess a property well known in atomic physics
(see,e.qg.,Refs. [6]), accordingto which, whenan atom is exposedto a suzciently strong
external magnetic eld, the orbits of its peripheralelectronscannotbe freely distributed in
all spacedirections, and must acquire a toroidal distribution with consequetial creation
of a new magnetic dipole momernt North-South causedby the rotation of the electron
chargesin saidtoroid. Suc a dipoleis evidertly alignedalongthe symmetry axesof the
toroidal distribution in such a way to have magnetic polarities opposite to the external
ones,asillustrated in Fig. 3.

It shouldbe noted that the magneticpolarization of an atom alsoimplies the polariza-
tion of the intrinsic magnetic momerts of electronsand of nuclei, asillustrated in Fig. 1.
As a result, the magnetic bond between polarized atoms is actually composedof three
parallel attractive forcesamongopposite polarities.

Atoms, radicalsor moleculeswith toroidal polarization of their atomic orbits then bond
to eat other in chains of opposing polarities North-South-North-South-..., resulting in
the formation of magneculesschematically illustrated in Fig. 4.

Note that the toroidal polarization of atomic orbits createsa magnetic eld which is
not generallydetectablein the corvertional spacedistribution of the sameorbits. Simple
calculationsshow that such a eld is quite strong sinceit is of the order of 1,415times the
value of the intrinsic magnetic eld of the nucleusof hydrogen (the proton). As a result,
the toroidal polarization of the orbits of peripheral atomic electronsdoesindeedcreatea
new eld suzciently strong to originate a new chemical species.

The rst computation of the value of the magnetic momert of toroidal polarizations
of atomic orbits and its usefor the creation of a new chemical specieswas apparenly
presened for the rst time by the author in Ref. [4]. The rst veri cation of its numer-
ical value as being 1,415times the value of the proton magnetic momert was done by
M. G. Kucherenlo and A. K. Aringazin [7]. An in depth study of the toroidal polariza-
tion of atomic orbits was doneby A. K. Aringazin [8a] and reviewed in Appendix 8A of



monograph|3].

Predictably, these studies have establishedthat the toroidal polarization of atomic
orbits requires magnetic elds so strong that they cannot be today realized at macro-
scopicdistancesin our laboratories. Nevertheless thesestrong magnetic elds are indeed
available at atomic distanes aswe shall see.

An important feature of magneculeds that the magnetic polarization occurs in each
individual atom, rather than in a moleculeasa whole. This implies that the new chemical
speciesof magneculexan be formed for all possiblegasedsrrespective of whetherthey are
diamagnetic (such as hydrogen) or paramagnetic(such as oxygen).

Therefore, the primary technolgical objective underlying the industrial and scienti ¢
production of substanes with magneular structure restsin the control of the space dis-
tributions of the orbits of individual atoms, rather than molecules.

It should be noted that magnetic polarizations are individually unstable, because as
soon as the external magnetic eld is terminated, the corvertional spacedistribution
of the orbits is reacquireddue to rotations and other motions causedby temperature.
Howewer, couplald opposing magnetic polarities of two or more atoms are instead stable
because when the external magnetic eld is removed, rotations and other motions due
to temperature apply to the cluster of bondedatoms asa whole. As a result, magnecules
are stable at ordinary temperaturesand pressures.

It shouldalsobe notedthat electric polarizationsare essehally reducibleto ellipsoidal
deformationsof electronorbits with consequetial predominanceof onechargeat oneend
and the opposite chargeat the other end. Whether individual or coupled,such ellipsoidal
deformations are evidertly terminated by collisions, rotations and other e®ectsdue to
temperature, and this explainsthe dominanceof magnetic over electric polarizations.

Newerthelessthe readershouldkeepin mind that no magnetice®ectexistswithout an
electric courterpart. Even though lessrelevant, electric polarizations cannot be ignored
on strict scierti ¢ grounds. As a result, the term scieni cally more appropriate for the
new chemical speciesis that of "electromagnecules'T5].

Recallthat all magnetice®ectsare known to ceaseat a temperature called the Curie
Temperature. This is alsothe casefor magneculesvhich decompseat a certain temper-
ature varying from substanceto substance,which temperature is generally of the order
of the combustion temperature.

The new chemical speciesof magneculesmost investigated until now is that of the
combustible gasknown under the name of Santilli MagneGasM produced via recyclers
called hadronic reactors of molecular type [5]. This particular gasis producedby °owing
a liquid feedstak (such as fresh or salt water, arntifreeze and oil waste, city and farm
sevage,crudeoil, etc.) through a submergecelectric arc betweencarbon-baseconsumable
electrodes.

In essencethe electric arc separatesthe liquid moleculesin part or in full, vaporizes
the carbon of the electrades,and forms a plasmaof mostly ionizedH, C and O atomsand
their radicalssud asCH and HO at about 10,000 F. The °ow of the liquid cortinuously
removesthe plasmafrom the electrade tips and cortrols the subsequenthermochemical
reactions. The H, C and O atoms and their radicals are exposedto the extremely intense



magnetic elds at atomic distances of the electric arc, by acquiring in this way a toroidal
polarization of their orbits, asdiscussedn more detail later on.

The name "MagneGas" was introduced by the author to denote all gaseswith the
new magnecularstructure, thus including all conmbustible gasesproduced by submerged
electric arcswithin all possibleliquid feedstaks, aswell as magnetically polarized gases
which are not necessarilyconbustible.

The resulting MagneGashas a magnecularstructure (from which it derivesits name)
becauset resultsto be constituted of clustersof individual H, C and O atoms, CH and
OH radicals, single valencebonds C-O, double valencebonds C=0, and corvertional
moleculesH, and CO (that with triple valencebond) with tracesof O,, CO,, H,O and
other substancegseemonograph[5], Chapters 7 and 8 for brevity).

3 Environmen tal Relevance of the New Species of
Magnecules

The new chemical speciesof magneculeshasrecerilly emergedas possessingonsiderable
environmental relevancebecausedt permits the industrial production of cost competitiv e
new gaseousuelswhosecombustion exhaustis socleanasto require no catalytic corvert-
ers, asit is the casefor MagneGas(seecerti cation [9]). This important feature is due
to the increasedspeci ¢ weight, enhancedthermochemical reactions,aswell asthe capa-
bility of eliminating hydrocarbon chainsin a gaseoudossil fuel in favor of cleanburning
magnecularclusterswith speci ¢ weight and energyoutput similar to thoseof the original

gaseoushydrocarbon.
The increasedspeci ¢ weight causedby the new chemical speciesof magneculesis
evidert. Let us denote the corvertional valencebond with the symbol "-", the new

magneticbond with the symbol £, and the magneticpolarization of genericatoms A, B,
... with the symbols A-; Ax, A-; Ay, etc. Supposethat the original gashasa corvertional
diatomic structure with valencebond A-B. Then, the creation of a magnecularstructure
in such a gascan be schematically represered:

(A By) £ A (3:1a)
(A-i By) £ (A | By); (3:1b)
(A-j By £ (A-i By £ B-; etc,; (3:10)

with the understandingthat the correct formulation should be that via columns, rather
than rows, sincethe bond occursbetweenopposingpolarities of di®erem atoms asshown
in Fig. 4.

It is then evidert that the above magnecularstructure increasesthe speci ¢ weigh
of the original gas. The actual value of the increasedependson a variety of features
indicated later on, including the intensity of the external magnetic eld, the pressureof
the gas,the duration of the gastreatment, and other factors.



Note that, while the original gashasthe unique molecularstructure A-B, the resulting
new specieshas a variety of structures, again, depending on the used equipmen and
treatment. While the molecularstructure A-B is constan, the correspnding magnecular
structure is not constart in the sensehat magneculesan break down into fragmerts due
to collisions,and then reconbine with other fragmerts forming di®ere magnecules.This
feature has been experimertally veri ed (seenext section), and it is called magneular
mutation [5].

Therefore,the speci ¢ weightof a gaswith magneular structure is a statistical average
of the speci ¢ weightof all magneulesexisting in the gas,and not that of one individual
magneule. Despite these mutations, said magnecularspeci ¢ weight is constart under
constart conditions of pressureand temperature, as we shall see.

The increasedenergycontent of conmbustible gaseswith magnecularstructure, which
is releasedn the thermochemical reactionsof the combustion, is an evidert consequence
of the increasedspeci ¢ weight, aswell as of the following new features:

i) The presencen magneculef individual uncoupledatoms, asestablishedby exper-
imental evidence[5], which atoms combine at the time of the combustion, thus releasing
additional energy For instance, MagneGasproduced from liquid feedstaks of fossil ori-
gin has an energy content (in BTU/scf) up to three times that predicted by quarntum
chemistry, becausets magnecularclustersconain isolated H, C and O atoms which, at
the time of the conbustion, reconbine along the known reactions

H+ H! H,+ 104kcal/mol; (3:2a)
C+ 0! CO+ 255kcal/mal; (3:2b)
H+ O,=2! H,O0+ 57kcal/mol; (3:20)

thus releasingadditional energywhich is completely absen in a corventional molecular
gaswherethe presenceof isolated atoms s prohibited by nature.

i) Polarizedatomsreleaseenergyin their thermochemicalreactionsin amourt greater
than that releasedby unpolarized atoms. Consider,for instance,the water moleculeH,O
= H-O-H wherethe individual H-O and O-H radicals have the characteristic angle of 104
degrees.As is well known, the orbits of the two dimers H-O and O-H have a distribution
which is perpendicular to the plane of the molecule H-O-H, as illustrated in Fig. 2.
This implies that, in order to becomepart of the water molecule,an H atom must rst
reduceits spacedistribution to a toroidal form, precisely as existing in magnecules. It
then follows that a polarizedH atom releasesnore energywhen bonding with oxygen as
comparedto the energyreleasedoy unpolarized atoms, the excessnergybeing given by
that neededfor the proper polarization. Di®erenly stated, the reaction

(He i Hy) + (Op)2=2! (Hei Op i Hy); (3:3)

wherethe two orientations in the oxygen (O ) occur at 104 angle,is predictedto release
more kcal/mol than the conventional value 57 kcal/mol of reaction (3.2c) amongunpolar-
ized atoms. By remenbering that the actual structure of water remainsvastly unknown
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following about 150yearsof quartitativ e researt, it hasbeenconjecturedin Ref. [5] that
the actual structure of the water moleculeis given by the combination of molecularand
magnecularbonds (H--O4 -Hy), asillustrated in Fig. 2, plus rotations and other motions
dueto temperature. In fact, sud a model veri es the indicated experimertal evidenceof
the perpendicular character of the orbits of the H-O and O-H radicalswith respectto the
molecular plane H-O-H, represems the diamagnetic nature of the water molecules,and
permit a quartitativ e-nrumerical represemation of the binding energy electric and mag-
netic momerns of the water moleculewhich, for the rst time in chemistry, is accurateto
the desireddigit [2, 3, 5].

iii) Magnetically polarizeddiatomic moleculeswith a suxcient number of electronscan
acquirenewinternal bondsdueto the magneticpolarization of non-valenceelectrons,with
consequetial additional energystorage. This feature has beenexperimenrtally detected
for the caseof the CO moleculeexposedto intense magnetic elds which shavs under
infrared scansthe presenceof two new IR peaks (seelater on Fig. 8). Thesenew peaks
evidertly characterize new bonds besidesthose characterized by corverntional valence
couplings. Sinceall available valenceelectronsare usedin the triple valencebonds of
the CO molecule,the new peakscan only be explained with the toroidal polarization
of internal non-valenceelectrons, resulting in new magnetic bonds North-South-North-
South, asillustrated in Fig. 5. Sinceewvery atomic bond implies an energystorage, it is
evidert that this third feature constitutes a third novel method for energystorage. Note
that the latter method is alsoapplicableto inert gaseswhich, in this way, canindeedstore
energy (although not of thermochemical nature), cortrary to a rather popular belief.

Needlesgo say, someof the above bonds have a negative binding energy The impor-
tant aspectis that the combinal e®ets due to magnecularclusteringimplies an increased
energycortent. Equivalertly we can say that the weaker nature of the magnecularover
the molecularbond directly implies an increasedenergyoutput under conbustion. This
is due to the presenceof H, C and O isolated atoms under a magnecularbond wealer
than the molecularone,thus permitting the formation under combustion of conventional
moleculedH,, CO, H,0, etc. and consequetal releaseof energywhich would be otherwise
absence.

A further possibility for increasedenergyoutput for combustible gasesith magnecular
structure is due to the apparert weakening of convertional valenceor covalencebonds
within magnecularclusters. This featureis supported by the experimertal evidenceof up
to 15%oxygenin the combustion exhaustof MagneGaswhich would be impossiblein the
ewvert all its CO cortent hasthe corvertional triple valencebond.

As a result of these and other aspects, it then follows that combustible gaseswith
magnecular structure are de nitely preferable over those with corvertional molecular
structure.

For details in theseaspects we refer the interestedreaferto papers[8b, 8c, 8d]. The
particular caseof breaking down hydrocarbon chains and their replacemen with clean
burning magnecularclusters (international patents pending) requiresa specializedstudy
in a future paper.



4 Exp erimen tal Evidence for the New Species of Mag-
necules

The experimertal detection of magneulesis rather ditcult, thus requiring particular
scieni ¢ care before verturing judgmerts, becauseall available analytic equipmen has
been conceied, tested and extensiwely used for the detection of the di®eren chemical
speciesof molecules.

Some of the dixculties are due to the fact that magneculesare less stable than
molecules,particularly at high temperatures, and actually ceaseto exist at their Curie
Temperature. As a result, numerousanalytic equipmen decomposemagneculesnto their
corvertional molecular constituers, thus giving the perception of lack of novelty, while
in reality no measureof the speciesto be detectedhasactually occurred.

Other dixculties aredueto the fact that the detecting meansof variousanalytic equip-
mert stimulate the reconbination of isolated atoms (such as C and O) into corvertional
molecules(sudch as CO), thus resulting in the detection of substanceswhich, in reality, do
not existin the speciesto betested. A clearillustration is givenby infrared measuremets
of MagneGasproducedfrom antifreeze as liquid feedstak which have systematically in-
dicated the appareri presenceof about 47% of CO. This result is soon proved to be a
mere"experimertal belief* by the analyst, becausehe combustion exhaustof magnegas
(which is fully molecular becausebeyond the magneculesCurie temperature) cortains
about 5% of CO,, rather than the 35% CO, neededfor the combustion in atmosphereof
a gasconaining 47% CO.

What has in reality happenedis that the analytic equipment itself has altered the
species to be tested, by turning individual C and O atoms, single valencebonds C-O and
doublevalencebondsC=0 presett in the magneculesnto the corventional (triple valence
bonds) CO detectedby the instrument.

Other dixculties are due to the extrapolation of measuremets which are generally
true for molecular, but not for magnecularsubstances. An illustration is given by the
useof infrared analytic equipmen which can only detect individual radicals, rather than
complete molecules. For the caseof a convertional molecular speciesthe extrapolation
of a radical (such as H-O) to the correspnding molecule (such as H,0) is certainly
correct. Howewer, for the caseof a gas created under strong magnetic elds, suc as
MagneGas,sud extrapolation is a pure personalbelief by the analyst, rather than an
experimertal measuremeti This occurrenceis due to the fact that MagneGascortain
individual radicals(sudh asH-O) without the correspnding completemolecule,dueto the
evidert partial decompsition of the water moleculeby the electric arc, and the trapping
of its fragmerts in magnecules.

At any rate, claims for the existenceof a given perceriage of water (as well as hy-
drocarbons and other substances)in MagneGasadieved via infrared measuremets are
soon dismissedas "experimertal beliefs" by the absenceof correspnding peaksin mass
spectrometry.

Other dixculties occur in the use of micrometric feeding lines which are certainly
acceptablefor tests of gaseswith convertional molecularstructure, but not for gaseswith
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magnecularstructure. In fact, there is signi cant experimenrtal evidenceof anomalous
adhesionto the walls of instruments evenfor the case of diamagnetic molecules which
occurrenceis called magneular adhesion[5]. Moreover, magneculeof what are generally
consideredto be light gaseshave beendetectedto exist all the way to 1,000a.m.u. and
more. Therefore, the interior walls of micrometric feedinglines are soon cloggedup by
small magneculesn said anomalousadhesion,as a result of which the heavy species to
ke testal is preventel evenby micrometric feeding lines from entering the instrument, let
alone be testel.

This occurrenceis particularly sewre for liquid magneuleswhich can have a speci ¢
weight of tens of thousandsa.m.u. The use of micrometric feedinglines in liquid chro-
matography then yields the "experimertal belief" that the magneculesdo not exist, as
often experiencedby the author at someof the best analytic laboratories,whenin reality
the magneculesvere detectableby a microscope or even by the naked eye (e.g., as dark
spots in liquids originally transparert [5]). Again, the sectionalarea of the feedingline
was so small to prevert the speciesto be tested even to enter the instrument, let alone
conduct measuremen of scierti ¢ value.

When magneculesre actually detected,analystsoften concludethat the instrumernt is
malfunctioning becausehe blank after the test shovs peaksessetially idertical to those
of the actual scans. In reality, this feature is considereda necessary condition for the
detection of magneculegdepending on the instrument used) becauseof their anomalous
adhesionthroughout the interior of the instrument, which adhesionis so pervasive to
require °ushing with an inert gasat high temperature.

It then followsthat no analytic test on magneculesanbe consideredcompletewithout
the following: 1) print-outs of the blank prior to any feedingof a magneculargasto verify
the absenceof any species;2) print-outs of scanswhile feedingthe magneculargas;and 3)
print-outs of the blank following the removal from the instrument of the magneculargas
to verify that at least someof the magnecularspecieshave remainedin the instrument
via anomalousadhesion.

Additional dixculties aredueto the possibleelusionof variousspeciesall superimposed
in one or more peaks,a feature occurring in particular for the short elusiontimes typical
of recent analytic equipmen. In this casethe analyst slicesthe peaksand, in so doing,
essetially identi es the individual constituents of the species,and not the speciesitself.
Theseconstituerts are generallygiven by ordinary molecules resulting in a claim of lack
of novelty, whenin reality the chemical speciesconstituting the magneculargashad not
separated,as necessaryfor a scierti ¢ result. In turn, this feature requiresthe use of
analytic instruments with the longestpossibleelusiontime, generally of the order of 20
minutes or more, a feature which is un-necessaryor the test of molecules.

Stated in di®eren terms, analytic measuremets of magneculesput the emphasis
whereit should be, in the proper separationand identi cation of ead peak, rather than
the identi cation of their constituerts, because when properly tested, eat identi able
chemical speciesresultsin an identi able peak, and not in a collection of peaks.

For these and se\eral other ditculties in detecting magneuleswith molecular ana-
lytic equipmen, methods and insights, we refer the interested readerto monograph([5],
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Chapter 8.

With the understanding that analytic equipmen speci cally conceived, deweloped
and tested for the detection of magneculedoesnot exist at this writing, the most e®ec-
tive equipmen identi ed by the author after considerableseart is given by Gas Chro-
matographic MassSpectrometers(GC-MS) necessarilyequipped with InfraRed Detectors
(IRD), and generallyreferredto as GC-MS/IRD.

The joint use of an IRD attached to the GC-MS is truly mandatory for a serious
detection of magneculesIn essencethe soleGC-MS detection of a convertional molecule
is not suzcient for its iderti cation on rigorous scieri ¢ grounds, becausethere is the
needof at least one independert veri cation. An e®ectie alternative method for such
a veri cation is the IRD. When, and only when, the identi cation of the samepeak is
establishedin both the GC-MS and the IRD, then, and only then, the analyst can express
a seriousscierti ¢ result, becausevarious possiblealternative interpretations may occur
when only one of thesetwo methods is used.

In the transition to tests of magneculeghe needfor the joint useof GC-MS equipped
with IRD becomesmandatory. In fact, only the GC-MS/IRD permits the test of the
same peak under both MS and IR sans If two separateinstruments are used, namely,
a GC-MS and, separately an IRD, the above joint MS and IR tests of the samepeakis
impossible,resulting in a plethora of ambiguities with consequetial departure from true
experimertal settings.

The needfor the joint GC-MS/IRD for the analytic detection of magneculeds also
mandatory becauseof the generaltendencyof identifying any MS peakwith oneor another
molecule, identi cation which is eliminated for the caseof magneculesby the test of the
samepeak with the IRD, asillustrated below.

Also, numerousGC-MS/IRD equipmer of recent construction has beenfound to be
inadequate to detect magneculesbecauseof various reasons,sud as: their detection
meansdestroy the magneculesto be detected (as is the casefor detection via strong
ionization beams);the elusiontime is excessiely short; the type of admitted column is
insuzcient (e.g.,becausats sectionalareais inappropriate for largemagnetically polarized
magnecules)and for other reasons.

The best GC-MS/IRD identi ed by the author after considerableseart are given
by the old HP GC model 5890,HP MS model 5972and HP IRD model 5965 operated
with special precautionsindicated in Ref. [5], sud as: the use of the largest possible
feedinglines; the cryogeniccooling of the latter; the selectionof the appropriate type of
columnwith the appropriate sectionalarea;the useof the column at the lowestadmissible
operating temperature; the useof the longestpossibleelusiontime; and other requiremernt
which are inessetial for molecules,yet essetial for magnecules.

With a clear understanding of the scieri ¢ caution neededto avoid "experimertal
beliefs", magneulesare genenrlly detected via MS peaksin macrosmpic percentages(that
is, clearly alove the backgiound), which peaks result to be unknown following computer
saarch amongall knownmolecules(Fig. 6), the samepeakshaving no signature under the
IRD at the atomic weightof the MS peak, the only IR signatures being thoseof the much
lighter radicals and molecules constituting the cluster (Fig. 7).
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The lack of IR signature for magneculesestablishesthat the peaksdetectedin the
GC-MS cannot possiblybe molecules particular for the caseof large clusterswith atomic
weight of the order of hundreds of a.m.u. for which spherical symmetry (necessaryto
have no IR signature) cannot be credibly suspected. After eliminating valencebonds,the
only remaining possibility for explaining the internal attractiv e force necessaryto create
magneculess that sud forcesare of magneticand electric nature, thusimplying the birth
of the new chemical speciesof electromagnecules.

The readershouldbe aware of the existenceof a vast number of experimertal measure-
merts on magneculesvhich could be only partially reproducedin monograph[5], let alone
in this paper. This evidenceestablishesthe anomalousmagneular adhesion(indicated
earlier), the equally anomalousmagneular mutation (changeof magneculesn time), and
other anomalies.

The latter occurrencewas proved via test with the GC-MS/IRD on MagneGaspro-
ducedfrom water as liquid feedstak (also known as Aquafuel) via: 1) the recording of
the MS spectrum at onetime; 2) The recording of the MS spectrum 30 minutes later
which shoved dramatic changesin the precedingspectrum ewven though all conditions
and feedingremained unchanged;and 3) The veri cation that the IR signature of both
scansremainedunchanged,thus con rming that the mutation hasoccurred solelyin the
magneular clusters and not in any valencesubstance.

The above mutations have also establishedthe presencein magneculesof individual
uncoupledatoms, e.g.,becauseof numerousincreaseor decreasesf peaksby onea.m.u.,
establishingthe accretionor lossof oneH atom, with similar numerical changesfor C and
O atoms, or for H-O, C-H and other radicals.

Additional characteristics establishedby this experimertal evidencerelates to the
equally anomalousmutation of physial properties for magnetically polarized substances,
including macroscopichangesn speci ¢ densities,visible alterationsin chemicalreactions
and other anomalies.

5 The Hyp othesis of the New Chemical Species of
MagneHydrogen ™ and MagneOxygen ™ (In terna-
tional Patents Pending)

In this paper we submit, apparertly for the rst time, the hypothesisthat corvertional
hydrogenH, and oxygenO, gasesanbeturned into a newspecieswith magnecularstruc-
ture herecalled MagneHydogen¥ and MagneOxygehM , or MagneH'™ and MagneOQ' M
for short (international patents pending).

The foundations of the above hypothesisare essetially thosegiven in precedingsec-
tions. As recalledearlier, the hydrogen moleculeis diamagneticand, therefore,it cannot
acquire a total net magnetic polarity. Newertheless,the orbits of the individual H atoms
canacquireatoroidal polarization under a sutciently strongexternal magnetic eld. The
opposite magnetic momerts of the two H atoms then explain the diamagnetic character
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of the hydrogenmoleculeasillustrated in Fig. 1.

The aspect important for the hypothesisof MagneH and MagneOQis that the toroidal
polarization of the orbits of the electronsof the individual H atoms, plus the polarization
of the intrinsic magneticmomerts of nuclei and electronsin the H, moleculeis suzcient
for the creation of the desirednew chemical specieswith bigger speci ¢ weigh, because
the new bonds can occur betweenpairs of individual H atoms, asillustrated in Fig. 4.

The creation of MagneOis expectedto be considerablysimpler than that of MagneH
becauseoxygen is paramagnetic, thus having electronsfree to acquire an overall mag-
netic polarity which is absern for the caseof MagneH. Newerthelessthe achievemert of a
signi cant increaseof the speci ¢ weight of the oxygenwill require the toroidal polariza-
tion of at least someof the peripheral atomic electrons,in addition to a total magnetic
polarization.

The primary technological objective is thereforethat of achieving physical conditions
and geometriessuitable for the joint polarization of atoms rather than molecules,which
favors their coupling into chains of opposing magnetic polarities (Fig. 9). In the nal
analysis, the underlying principle hereis similar to the magnetization of a ferromagnet,
which is also basedon the polarization of the orbits of unbounded electrons. The main
di®erence(as well as increasedditcult y) is that the creation of MagneH requires the
application of the sameprinciple to a gaseus rather than a solid substance.

Under the assumptionthat the original gasesare essetially pure, MagneH can be
schematically represered

(H-i Hg) £ H; (5:1a)
(Hi Hy) £ (Hi Hy); (5:1b)
(Hi Hg) £ (H-j Hy) £ H-; etc. (5:1c)

while MagneO can be schematically represered

(O-j Oy £ O (5:2a)
(O-i O£ (O Oy); (5:2b)
(O-j Oy £ (O-j Oy £ O-; etc. (5:2¢)

wherethe arrows now indicate possiblepolarizations of more than one electron orbit.

By keepingin mind the cortent of the precedingsections,the acievemer of the
above magnecularstructure doesimply that MagneH and MagneO have speci ¢ weigh
and energy cortent greater than the correspnding values for unpolarized gases. The
numerical values of these expected increasesdepend on a variety of factors discussedn
the next section,including the intensity of the external magnetic eld, the pressureof the
gas, the time of exposureof the gasto the external eld, and other factors.

A rst important feature to be subjected to experimertal veri cation (reviewed later
on) is the expected increaseof speci ¢ weight. By recalling that the gasoline gallon
equivalert for hydrogenis about 383 scf, the achievemen of a form of MagneHwith ve
times the speci ¢ weight of corvertional hydrogenwould reducethe prohibitiv e volume
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of 7,660scfequivalent to 20 g of gasolineto about 1,500scf. This is a volume of MagneH
which canbe easily stored at the pressureof 4,500poundsper squareinch (psi) in carbon
b er tanks essetially similar in volume to that of a gasolinetank. As a result, the
achievemen of MagneH with suzciently high speci ¢ weight can indeed eliminate the
expensie liquefaction of hydrogenin automotive use, with consequetial reductions of
costs.

Another basicfeatureto be subjected to experimertal veri cation (reviewed later on)
is that the combustion of MagneHand MagneOreleasesnore energythan the combustion
of convertional H and O gasesparticularly when all featuresi), ii) and iii) of Section3
arerealized. It then follows that

) the usefor internal conmbustion enginesof MagneHwith a suzciently high speci c
weight is expected to eliminate liquefaction, yield essetially the same power as that
producedwith gasoline,and produce a dramatic decreaseof operating costs;

I) the use of MagneH and MagneO in fuel cells is expected to yield a signi cant
increaseof voltage, power and exciency; and

[11) the useof lique ed MagneHand MagneOasfuelsfor rocket propulsionis expected
to permit an increaseof the payload, or a decreaseof the boostersweight with the same
payload.

Moreover, recern studiessdeduledfor a separatepresenation have indicated that the
liquefaction of MagneH and MagneO appears to occur at temperatures biggerthan those
for conventional gases,thus implying an additional reduction of costs. This expectation
is dueto the fact that magneculegend to aggregateinto bigger clusterswith the increase
of the pressure,evidertly due to their magnetic polarizations, which feature evidertly
favors liquefaction.

The experimertal evidencesupporting this expectationis that, while compressingagas
with magnecularstructure, there is an increaseof the volume neededor the samepressure
increasealthough at increasedpressures.Speci cally, measuremets have establisheghat
the compressionof MagneGasin a high pressurecylinder which may require 40 scf of
MagneGasfor the increasefrom 100to 200 psi, the compressionof the samegasin the
samecylinder from 3,000to 3,100psi will require about 50 scf.

In turn, thesefeaturesestablishthat gaseswith magneular structure have nonlinear
deviations from the perfect gaslaw, and their Avogadio numter is not constant with the
variation of pressue, temperature and volume All theseanomalies,which are beyond any
credibility for molecularstructure, are easilyexplainedfor magneculedy their breakdavn
into fragmerts due to collisions, their reconbination with other fragmerts, and their
tendencyto aggregatewith increaseof the pressure,with the consequetial decreaseof
the Avogadronumber.

It is evidert that the sameprinciples outlined above also apply for other gases,and
not necessarilyto H and O gasesalone. In fact, the processingof any gaseoudossil fuel
via the principles here consideredpermits the increaseof its speci ¢ weight aswell as of
its energyoutput, thus permitting a consequetial decreasef storagevolume, increaseof
performanceand decreaseof costs.
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6 The New Magnecular Interpretation of Hz and Ogj

As is well known, a specieswith molecularweight of about 3 a.m.u., correspndingto Hs,
is routinely detectedin GC-MS scanswhile O3 hasbeenknown for over onecertury under
the name of ozone Thesespeciesare generallyinterpreted as being due to someform of
valencebonds. In this sectionwe point out that sud a valenceinterpretation may imply
the violation of a number of laws in particle physics. On the cortrary, the magnecular
interpretation asin Egs. (5.1a) and (5.2a) appearsto resole theseproblematic aspects.
At any rate, the existenceof the speciesH; and Oz provides evidert support for the
existenceof specieswith bigger molecularweigh.

A triple valencebond for Hz may imply the violation of Pauli's exclusion principle
(and other physical laws), because,under our strong valencebond, it would imply the
bond of a third electronto a pre-existing valencepair. In turn, this would imply the
existenceof at least two electronswith the samequantum numbersin the sameenergy
level, an occurrenceclearly prohibited by Pauli-s exclusionprinciple.

The assumptionof a weaker notion of valence(such asthat of contemporary quartum
chemistry) would indeed permit a form of valencebond for the third hydrogenatom in
the Hjs structure. Howewer, sudh a model would have other inconsistenciessud as the
prediction that the hydrogen moleculeis paramagnetic,as studied in detail in Ref. [5].

Independerily from that, various laws in particle physicsprohibit a bond betweena
valenceelectron pair (which is necessarilya Bosondue to its singlet nature) and a third
electron (which is a Fermion). In any case,vast experimertal evidencehas established
that valencecorrelations-tonds only occur in pairs. Seriousstudies of the valenceorigin
of the H3 bond would, therefore, require a basicrevision of the ertire valencetheory.

This and other violations of basicphysical laws can be resoled with the interpretation
that Hz hasthe magnecularstructure

Hy = (H-i Hy) £ H-; (6:1)

In this caseonly two electronsare bondedinto a singlet pair with the sameenergyalthough
antiparallel spins as requestedfor the veri cation of Pauli's principle, while the electron
of the third H atom is magnetically bondedto one of the other two H atoms, thus being
in an energy state di®eren from that of the precedingvalencepair, with consequetial
lack of applicability of Pauli-s exclusionprinciple.

In the caseof 0zoneO3, the moleculeO, possesseee electronsfor possibleadditional
valencebonds. Newerthelessthe possibleviolation of Pauli's exclusionprinciple for triple
valencebonds remains. Also, as discussedin detail in the next section, the origin of
ozone(notoriously achieved via electric discharges)indicatesthe presenceat its creation
of strong magnetic elds, with consequetial toroidal polarization of the orbits of at least
someof the valenceelectrons. It then follows that the magnecularstructure of the ozone

O3=(0j Oy £ O (6:2)

with internal coupling similar to those of the magnecule(6.1), cannot be ruled out.
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The plausibility of the magnecularinterpretation of Hz and Oz provides grounds for
the seart for similar magnecularstructures with bigger number of atomic constituents,
which is the certral objective of this study.

7 Industrial Pro duction of MagneHydrogen ™ and
MagneOxygen ™ (In ternational Patents Pending)

EDITORIAL NOTE: This section has beendeleted for security reasons. Interested re-
seardersor corporations are suggestedo corntact the author for details.

8 Exp erimen tal Evidence on MagneHydrogen ™ and
MagneOxygen ™

It is now important to review the experimertal evidencesupporting the existence of
MagneH and MagneO. For this purposethe author had constructed by technicians in
Florida a rudimentary apparatus basedon the use of automotive sparks powered by an
ordinary car battery, the systemoperating at about 15psi. Two typesof MagneO,denoted
by MagneOland MagneO2,were producedfrom pure oxygen for comparative purposes.

This type of MagneO was tested in lieu of ordinary oxygen in a 2-cell Proton Ex-
changeMembrane (PEM) fuel cell operatedwith corvertional high purity hydrogen. The
membrane material was Na on 112; the catalyst in the electrodeswas platinum acting
on carbon; the platesfor heat transfer were given by two nickel/gold plated material; the
temperature of the fuel cell was kept constart via ordinary cooling means;the current
was measuredvia a HP 6050A electronic load with a 600 W load module; a °ow rate
for oxygen and hydrogen was assignedfor ead current measuremet) both oxygen and
hydrogenwerehumidi ed beforeertering the cell; the measuremets reported hereinwere
conductedat 30 degreesC.

The results of the measuremets are summarizedin Figs. 11,12, and 13 which report
relative measuremets comparedto the sameconditions of the cell when operated with
ordinary pure oxygen. As one can see,thesemeasuremets showv a clear increaseof the
voltage, power and exciency of the order of 5% whenthe cell wasoperatedwith MagneO1
and MagneO2. The increasewas consistert for both samplesexcept di®erenceswithin
statistical errors.

To appraisetheseresults, one should note that the typesof MagneOusedin the test
were produced via rudimentary equipmert basedon intermittent sparks operated with
an ordinary automotive battery, and with the pressurelimited to 15 psi. By comparison,
the industrial production of MagneO should be donewith an array of arcsead operated
with cortinuous currents of thousandsof Amperes,and at pressuresof thousandsof psi.
It is evidert that the latter conditions are expected to imply a signi cant increaseof
the performanceof the fuel cells when operated with MagneO. Still bigger increasesin
voltage, power and exciency occur when the fuel cells are operated with both MagneO

16



and MagneH for the reasonsdiscussedn Section3. Theselatter tests are under way and
are corntemplated for reporting in a future paper.

In summary, the systematic character of the experimertal results, combined with the
limited capabilities of the usedequipmen, appearto con rm the hypothesisof newforms
of hydrogenand oxygen with magnecularstructure capableof producing an industrially
signi cant increasein voltage, power and exciency of fuel cells. Independert measure-
merts are here solicited for the nalization of theseissues.

Additional testswereconductedwith MagneH producedfrom MagneGasasindicated
in the precedingsection. MagneGaswas rst producedby using antifreezewasteasliquid
feedstak. The combustible gaswasthen passedthrough 5 A zeolite TTters, which essen-
tially consistof a microporousmolecularsiewe selectinga gasvia the so-called"'molecular
sieving," or molecularsizeexclusion. The Ttered gaswasthen subjectedto the following
three measuremets:

1) This type of MagneHwas rst subjectedto analytic measuremets by a laboratory
via GasChromatography (CG) and independert testsfor con rmation wereconductedvia
Fourier Transform Infrared Spectroscoly (FTIS). All measuremets were normalized, air
cortamination wasremoved, and the lower detection limit wasidenti ed asbeing 0.01%.
The results are reported in Fig. 14. As one can see,these measuremets indicate that
this particular type of MagneHis composedof 99.2%hydrogenand 0.78%methane,while
no carbon monaide was detected.

2) The averagespeci ¢ weigh of this type of MagneH was measuredby two inde-
penden laboratories as being 15.06 a.m.u., while convertional pure hydrogen has the
speci ¢ weight of 2.016a.m.u., thusimplying a 7.47fold increaseof the speci ¢ weight of
convertional hydrogen.

3) The sametype of MagneH usedin the precedingtests was submitted to CG-MS
scansvia the useof aHP GC 5890and a HP MS 5972with operating conditionsspeci cally
set for the detection of magneculeqSection 5 and Ref. [5]). The results of thesethird
tests are reproducedin Fig. 15. As one can see,by keepingin mind the results of GC-
FTIS of Fig. 14, the GC-MS measuremets should have shovn only two peaks, that
for hydrogen H, at about 2 a.m.u., and that for methane CH, at about 16 a.m.u. On
the cortrary, these GC-MS tests con rm the existenceof a large peak at about 2 a.m.u.
evidertly represeting hydrogen, but do not shov any peak at 16 a.m.u. proportional
to the 0.78% of methane, and exhibit instead the presenceof a considerablenumber
of additional peaksin macroscopicpercertagesall the way to 18 a.m.u. This GC-MS
scan establishesthe existencebeyond credible doubt of a magnecularstructure in the
type of MagneH here studied. Note, in particular, the existene of wel identi ed peaks
in macros®pic percentagewith atomic weightof 3, 4, 5, 6, 7, 8 and higher valueswhich
peaks, for the gasunder consideiation here, can only be explainel as magneulescomposel
of individual H atoms as well as H moleculesin increasing numtlers.

The above measuremets 1), 2) and 3) con rm the capability to produce hydrogen,
oxygen and other gaseswith a multiple value of their standard speci ¢ weight, and con-
sequetial increasedenergycortent.
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9 Conclusions

Despite the known uneasinesxreatedby novelty, the rather vast experimertal evidence,
only partially reproducedin this paperto avoid a prohibitiv elength, supports the following
results:

1) The existene in nature of a new chemi@l species whosebonding force is not of
valene type (from the absencef infrared signatureand variousother evidenceasin Figs. 6
and 7), which hasbeeninterpreted by this author asbeing dueto the only elds available
in a molecularstructure, the electric and magnetic elds, and called electromagneulesin
general,the name Santilli magneulesbeing usedto denote the dominanceof magnetic
over electric e®ectgSection2). Other researbersmay preferdi®eren nomenclaturesand
seart for esoteric elds other than the electricand magnetic elds, with the understanding
that the non-valene novelty of the new speciesis outside scierti ¢ debate.

2) The existene of a form of hydrogen with alout seventimes the atomic weight of
molecular hydrogen which eliminates the need for liquefaction in automotive use, while
having a power output essentialy similar to that of gasoline,and being cost competitive
with respect to fossil fuel whenproduced in largesale. This is the newspeciesof hydrogen,
called by this author MagneH™™ (international patents pending) which is derived via
“tering, cryogenicseparationor other meansfrom the new conbustible fuel called Santilli
MagneGasM (international patents pending). The latter gassis producedvia DC electric
arcsbetweencarbon-baseconsumableelectrodessubmergedwithin a hydrogenrich liquid
feedstak, sud asfresh or salt water, antifreeze or oil waste, city or farm sewage, crude
oil, etc.

3) The industrial capability of turning conventional hydrogen and oxygeninto new
species with biggeratomic weight and energy content for usein fuel cells with increasel
voltage, power and exciency.

4) The existene of newforms of liquid hydrogenand oxygenfor rocket propulsionwith
increasal trust, and consauential increasel payload or decreasal boosters' weightwith the
samepayload.

5) The experimental evidene of dramatic demartures from quantum chemistry in sup-
port of the covering hadronic chemistry [5].

Evidently, thesestudiesare in their infancy and much remainsto be done, both sci-
erti cally and industrially. Among the existing intriguing open problemswe mertion:

A) The identi cation of newanalytic equipmentspeci cally conceived for the detection
of magneules In fact, researbersin the eld know well the dramatic insuzciency for tests
on magnecularsubstance®f currently available analytic equipmen speci cally conceiwed
for molecular substances.

B) The identi cation of the possiblefrequencyat which magne&ules may havean in-
frared signature. For instance,the detection of methanein the MagneH tests of Fig. 14
has a mere indicative value, rather than being an actual experimertal fact. In any case,
the detection of methaneis not con rmed by at least one secondindependen test to
adhieve nal scierii ¢ character. Also, a peak at 16 a.m.u. which is necessaryin the
GC-MS scansof Fig. 15to con rm the presenceof methane (CH,), is missing. Finally,
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the original MagneGasis createdin the 10,000 F of electric arcs at which temperature
no methane can survive. In view of the above, a more plausible possibility is that the
"methane" detected by the analysesof Fig. 14 is, in reality, the infrared signature of a
magnecule.

C) The study of the liquefaction of MagneGaseson a comparative basis with the
liquefaction of the samegaseswith convertional molecular structure. This study is rec-
ommendedparticularly for rocket propulsion, due to the expected new speciesof liquid
magneules[5], the liquefactionitself at a temperature biggerthan the convertional ones,
the increasein trust and the reduction in liquefaction costs.

D) The study of the possiblestorage of enegy in inert gasesvia the medanism of
internal magnetic polarization and resulting new molecular bondsiillustrated in Figs. 5
and 8. In fact there exist patents aswell asreported test enginesoperating on inert gases
which are generally dismissedby academiabecauseof the believed "inert" character of
thesecases.Perhaps,a more open mind is recommendabléeor truly basicadvances.

E) The studyof nonlinear deviationsfrom the perfect gaslaw and the Avagadio number
which are inherert in magnecularclustering since they can break down into fragmerns
due to collision and then have di®eren reconbinations, resulting in a population with
generallyvarying number of constituents, while keepingconstart statistical averages.

Needlesgo say, the author solicits the independert veri cation of all results presened
in this paper without which no real scierti ¢ advanceis possible.

In closing with a personal note, the author dedicatesthis paper to the memory of
Amedeo Av ogadro, who wasborn in Turin, Italy, in 1776and died there in 1856. The
author conducted his graduate studiesin theoretical physics at theUniversity of Turin,
and had the privilege of holding the chair of nuclear physicsat the A. Avagadio Technical
Institute in Turin, Italy, from 1965to 1967. In this way, the author had accesdo historical
recordswhich gave him the opportunity of studying Avogadro'soriginal cortributions, and
someof the commerts of the time.

As well known to historians, the constancyof Avogadro'snumber wasstrongly opposed
by sciertists of his time, and becamescierti cally establishedasa pillar of cortemporary
chemistry only with the work by another Italian physicist, Stanislao Canizzaro in 1858,
unfortunately after Avogadro'sdeparture.

The perception by this author in studying these historical documerts has beenthe
emergenceof Amedeo Avogadro as a towering scierti ¢ mind, not only becauseof his
capability to be dramatically aheadof the scienceof his time, but also for the scierti ¢
balanceand open mind solely dedicatedto the pursuit of newscieni ¢ knowledge,which
is the true essencef researb. The new ndings tentativ ely presened in this paper are
dedicatedto AmedeoAvogadroin memory of his teaching and example.
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Figure 1: A schematic view of the isochemi@l model of the hydrogen molecule, here rep-
resenied at absolutezerodegreetemperature without any rotation, which wasintroduced
by R. M. Sanilli and D. D. Shillady in Ref. [2] of 1999 (see[5] for a comprehensie
review). The main assumptionis that, when at short distancesof the order of the size
of their wavepadets (10' 3 cm = 1 fm) and in singlet coupling, electronsexperiencea
new strongly attractive valen@ force resulting in a quasi-particle state called iscelectron-
ium. The most stable orbit then resultsto be oo-shaped with ead o-branc distributed
around eat nucleus,thus having opposingrotations, a feature of fundamenal character
for the new chemical speciesof hydrogenintroducedin this paper. Needlesgo say, the
deepcorrelation-bond of two valenceelectronsinto the isoelectroniumis not a permanert
bound state, but hasa nite meanlifedependingon the consideredmolecule,its excitation
state, and other factors studied in Ref. [5].
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Figure 2: A schematic view of the isochemi@al model of the water molecule, here repre-
serted at absolute zero degreesemperature without any rotation, which was submitted
by R. M. Satrtilli and D. D. Shillady in Ref. [3] of 2000(seemonograph([5] for a compre-
hensiwe review and enlargemet). The main assumptionis that the bond in ead radical
HO and OH is characterizedby a new strong valen@ force originating in the the deep
correlation of valenceelectron pairs in singlet coupling at short distances,called iscelec-
tronium. Note that the distribution of the electron orbits in ead radical HO and OH is
perpendicular to the molecular plane HOH, as experimertally established,a feature also
of fundamertal relevancefor this paper.
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Figure 3: A schematic view of the toroidal polarization of the orbits of peripheral atomic
electrons when subjeted to a suxciently strong external magnetic eld. Note the addi-
tional polarization of the intrinsic magnetic momerns of nuclei and of peripheral atomic
electrons,thus resulting in the availability of three parallel magneticmomentsall suitable
to createa new bond.
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Figure 4. A sdhematic view of elementary magneulescomposedof a diatomic molecule
bonded to an individual atom or to another diatomic moleculevia opposing magnetic
polarities of the toroidal polarization of the orbits of individual atoms.
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Figure 5: A sthematic view of a conceiable interpretation of new infrared peaksexisting
in the CO moleculesexposedto very intensemagnetic eld asshown in Fig. 8. Sinceeah
peakrequiresa new internal force and all valanceelectronsare usedin the triple bond of
the CO molecule,the attractiv e force responsiblefor the new peakscannot be of valence
type. It is, therefore, conjecturedthat, sincethe CO moleculewas exposedto strong
magnetic eld, the new attractiv e force originates from the toroidal polarization of the
orbits of internal non-valenceelectronsin both the C and O atoms, thus producing new
bondsfrom opposingmagneticpolarities. Note that the model of this gure is extendable
to other moleculegnote the exclusionof the hydrogenmoleculefor this newinternal bond
dueto the lack of the necessaryelectronsin addition to thosefor valencebonds).
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Figure 6: A typical GC-MS scanfrom 40 a.m.u to 400a.m.u. of a gaswith magnecular
structure obtained on June 19, 1998 at the analytic laboratory of National Technical
Systemsat the McClellan Air Force Base in Sacrameto, California, via the use of a
HP GC model 5890,a HP MS model 5972and a HP IRD model 5965, the equipmert

being operated under conditions quite unusualfor corvertional moleculargasesdenti ed

in Ref. [5]. The peculiarity of the above MS scanis that the tested MagneGaswas
producedfrom an electric arc betweenconsumablegraphite electrodessubmergedwithin

pure water (also known as "AquaFuel"), in which casethe heaviest molecular speciesis
CO,. Therefore,the scanhere consideredshould have solely shovn a peak at 44 a.m.u.
On the cortrary, the latter peak is unidenti able and replacedby a variety of peaksin
macroscopicpercerniagesnone of which wasidenti ed by the computer following a seard
amongall moleculesexisting in the memory banks of the McClellan Air Force Base(see

Ref. [5], Chapter 8 for details).
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Figure 7: The IR signatureof MS scanof the preceding gure (under the sameconditions,
for the samegasand for the samerange of 40 a.m.u. to 400a.m.u.) con rming that the
sole corventional moleculecontained in the tested gasis CO, at 44 a.m.u., and that all
anomalouspeaksof the MS scanof Fig. 6 have no IR signature at all. Thesefeatures
establishbeyond credible doubt the emergencef a new chemical speciesnot basedon any
of the varioustypesof valence the only openscierti ¢ issuebeingits properidenti cation.
The magnecularhypothesisremainsthe solepossiblefollowing the elimination of valence
bonds, due to the creation of the gas under the very intense magnetic elds at atomic
distancefrom electric arcs (seelater on for more details).
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Figure 8: A reproduction of the IR scanof a magnetically polarized CO gasconducted
at the Pinellas County Forensic Laloratory in Largo, Florida, on July 25, 1998, via the
use of a HP GC model 5890-1, a HP MS model 5970 and a HP IRD model 5965B.
Note the appearanceof two additional IR peaks (top view) which are abser in the
convertional unpolarized molecule (bottom view). The creation of new internal bonds
within a conventionalmolecule which are not of valene type is, therefore,beyond credible
doubt, the only open scieni ¢ issuebeing the identi cation of their new origin. Once
valencebonds are eliminated, the only plausible interpretation known at this writing is
that via internal magneticbondsasillustrated in Fig. 5.
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Figure 9: A schematic view of the main stepsin the magneticpolarization of the hydrogen
molecule. Due to rotations in all spacedirections, the H, moleculehas a sphericalsym-
metry (responsiblefor its lack of IR signature) with the radius of the order of magnitude
of the diameter of the H atom (again, when referred to orbits rather than orbitals), as
in View A. The main technological objective for the creation of MagneH is the removal
of all rotations. This processis schematically represeted in this gure via the use of
an external magnetic eld (not shavn for simplicity) suitable to create the reduction of
the molecule, rst, to two discernible H atoms, as in View B, and then to the planar
con guration of View. C via the elimination of the rotations of the individual H atoms.
The nal state is a structure which, in semiclassicabpproximation and at absolute zero
degreetemperature, the electronsorbits are located in a plane. We recover in this way
the physical law that, in the absenceof external perturbations or quartum uncertainties,
orbits are distributed within a plane, asit is the casefor planetary orbits. When quarntum
uncertainties are added in the presenceof a strong external magnetic eld, the exactly
planar con guration is evidertly lost in favor of a toroidal con guration, thus recovering
in this way the main feature of the new chemical speciesof MagneH, as studied in detail
in Refs. [5, 8].

28



Figure 10: A schematic view of the geometryof the magnetic eld B at atomic distances
from an electricarc. Note the courterclockwisecircular geometryof the eld, its extremely
high intensity, the consequetal toroidal polarization of atomic orbits (here schematically
represemed with circles), the consequetial compressiorof various polarizedatomsin the
same magnetic line, and the resulting bonds of the latter into clusters, called Sartilli
magneculesyia the strongly attractiv e forcesof opposing polarities.
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Figure 11: A schematic view of the voltage increasein a test fuel cell operated with ordi-
nary pure hydrogenand the two samplesof MagneOproducedby rudimentary equipmer.
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Figure 12: A sthematic view of the power increasein a test fuel cell operatedasin Fig. 11
con rming the results of the latter.
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Figure 13: A schematic view of the exciency increasein a test fuel cell operated as in
Fig. 11, which provide additional con rmation of the latter results.
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Figure 14: A summary chart of the analytic measuremets via GC and, independerily,
via FTIS on the particular type of MagneH produced via zeolite Ttering of MagneGas
originating from ordinary tap water. Note the detection of 99.2%H,, 0.78%of methane
and no measurableCO.
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Figure 15: A reproduction of one of the GC-MS scansof the sametype of MagneH used
in the tests of Fig. 14. Note the con rmation of the dominart existenceof hydrogen at

about 2 a.m.u., and the presenceof new specieswhich do not exist in the GC and FTIS

tests of Fig. 14, thus establishingthe existenceof a new non-valencechemical species.
Particularly signi cant are macroscopicpeaks(here intended as peaksde nitely outside
the badkground) at 3, 5, 6, 8, and 10a.m.u. which, for this particular type of gas,canonly

be interpreted as clusters of hydrogen atoms and moleculesdue to the absenceof other

elemerts in that rangeof atomic weight. Thesemeasuremets establishbeyond reasonable
scierti ¢ doubt the industrial production of MagneH, MagneO and other magnetically
polarized gaseswvhoseatomic weight, and consequetial energycortent are a multiple of

thosefor corvertional molecularvalues.
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