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In this note, we report two different experimental confirmations of the new chemical

species of MagneHydrogen (MH discovered by R. M. Santilli in 2003 [1]) with 99% Hydrogen

content, but also having a multiple of the specific weight of conventional molecular

Hydrogen. A number of features of the new species MH are pointed out, such as the

increased energy content and the lack of seepage through the walls of a container. These

features appear to be relevant for the Hydrogen industry. Samples of the new species of MH

are made available at no cost to qualified chemists for independent verifications.

Copyright ª 2013, Hydrogen Energy Publications, LLC. Published by Elsevier Ltd. All rights

reserved.

In a paper from 2003, R. M. Santilli [1] presented theoretical
and experimental evidence on the existence of a new species
of Hydrogen he called MagneHydrogen, which consists of 99%
Hydrogen (see Fig. 1), yet its specific weight (or, equivalently,
molecular weight) is 7.47 times that of conventional Hydrogen
(see Fig. 2). The original signed reports from independent
analytic laboratories are appended at the end of the pdf file [1].
The new species is generically denoted MH and its individual
clusters are denotedMHn, n ¼ 2,3,4,. to specify the number of
hydrogen atoms per cluster.

Since the U.S. publicly traded company Magnegas Corpora-
tion [6] is in the process of organizing industrial production of
Santilli MagneHydrogen, it appeared advisable to present for the
scientific community two experimental verifications of MH as
identified in Ref. [1], and offer at no cost samples of the new
chemical species to qualified chemists for independent
verifications.

To our best understanding, the most plausible interpreta-
tion of the new species of MH is that originally presented by
Santilli in Ref. [1], namely, a multiple of the specific weight
under a high Hydrogen percentage is evidence of a new clus-
tering of H-atoms which cannot possibly be of valence type
due to the evident absence of the valence electrons necessary
for a quantitative representation of the clustering of many
different atoms. Therefore, Santilli presented the new species
of MH as additional evidence on the existence of the new
species of magnecules (see Ref. [7] for Santilli’s original pre-
sentations and Ref. [3] for recent experimental confirmations
as well as to update the rapidly growing literature in the field).

In essence, the new chemical species of magnecules [1,2]
can be defined as clusters of individual atoms (H, O, C, etc.), di-
mers (HO, CH, etc.) and ordinary molecules (H2, CO, H2O, etc.)
bonded together by attractive forces between opposing magnetic
polarities of toroidal polarizations of atomic orbitals, as well as the
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polarization of the magnetic moments of nuclei and electrons (see a
conceptual rendering in Fig. 1).

To derive the new species ofMH, Santilli first developed the
so-called PlasmaArcFlow! Reactor for the conversion of various
liquids into a combustible gaseous fuel known as MagneGas!
(MG). The gasification is achieved via a submerged DC electric
arc between carbon electrodes that, under sufficient powers
(of the order of 300 kW or more) is capable of producing at
atomic distances the high values of the magnetic field

necessary for the polarization of electron orbitals into toroids
(estimated as being of the order of 1012 Gauss).

By remembering that the electrodes are given by graphite
and that they consume during the gasification process, Mag-
neGas produced from water as liquid feedstock contains at
least 60% Hydrogen in mixture with other combustible gases
expected to be given by 30% Carbon Monoxides and 10% of
various HydroCarbons. MagneGas produced from other liquid
feedstock maintains its characteristics of being a “hydrogen-
based gaseous fuel”, namely, a gas containing more than 50%
Hydrogen [2].

Santilli obtained the new species MH via the use of con-
ventional Pressure Swing Adsorption (PSA) equipment for the
separation of Hydrogen from MG. It soon became clear that
the purity and increased specific weight of MH depends on
various factors, including the selected zeolites, the operating
pressure, etc. As an example, the specific weight of 7.47 times
that of H2 was achieved by passing seven subsequent times
the separate MH through the PSA station (see the reports at
the end of the pdf file [1]).

Therefore, to prevent misrepresentations, the reader
should be aware that the conventional molecular species H2

has indeed fixed characteristics, such as fixed 300 BTU/scf, a
fixed molecular weight of 2 a.m.u., and other features. By
contrast, the new species of MH has variable characteristics
depending on the equipment and procedures used for its
production. However, once said equipment and operating
procedures are set, the characteristics of MH remain stable at
ambient temperature, as well as at pressures up to 5000 psi.

It should be noted that, from an industrial viewpoint, it is
sufficient to achieve a species of MH with at least 3.3 the
specific weight of H2 to have the same energy content of
1000 BTU/scf of Natural Gas (NG). In fact, under said condi-
tions, MH would avoid the current needs to liquefy Hydrogen
in order to achieve a sufficient range, since MH can be com-
pressed like NG. Additionally, themagnecular structure of MH
avoids the traditional seepage of Hydrogen through the walls
[1,2], thus allowing long term storage that is currently pro-
hibited by molecular Hydrogen due to current environmental
laws.

The first independent experimental verification of the new
species of Santilli MagneHydrogen was achieved in October
11, 2011, by D. Day [4] of the Eprida Laboratory, 3020 Canton
Road Suite 104, Marietta, GA, via the use of a VSA station for
the separation of MH from MG, the use of a GCeTCD for the
measurement of the percentage of Hydrogen in the separated
gas, and the use of conventional methods for the measure-
ment of molecular weight. In this way, Day achieved a species
of MH with about 97.5% pure Hydrogen, while having 3.89
times the specific weight of H2, and a consequential energy
content of 1167 BTU/scf. For brevity, we refer interested
readers to report [4] for details.

The second experimental verification of Santilli Magne-
Hydrogen was achieved by the authors in the fall of 2012 as
follows. First, the authors secured a Vacuum Swing Adsorption
(VSA) station (rather than a PSA station as used by Santilli in
Ref. [2]) for the separation of MH from MG, the same GCeTCD
described in Ref. [3] for the measurement of the conventional
Hydrogen content, and a highly accurate balance for the
measurement of the molecular weight of MH.

Fig. 1 e Conceptual rendering of Santilli magnecules, here
referred to the species H 3 H assumed at absolute zero
degree temperature. Note that [1,2]: the toroidal
polarization of the electron orbitals creates a newmagnetic
field not existing for spherical distributions; all magnetic
forces between said toroids as well as between the
magnetic polarities of nuclei and electrons, are attractive;
and the repulsive forces between nuclear and electron
charges can be averaged to zero in first approximation
since the atoms are individually neutral, thus resulting in
the dominance of the new Santilli magnecular bond which
is predominantly magnetic, rather than of a valence type.

Fig. 2 e A scan of MagneHydrogen via the GCeTCD of
Ref. [3] showing no appreciable difference of MH with pure
hydrogen.
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Following various calibrations and verifications, the au-
thors first secured various species of MH separated from MG
via the VSA station. Then, via the use of the Gas Chroma-
tographer w/Thermal Conductivity Detector (GCeTCD), the
authors established that the separated MH contains at least
99% pure Hydrogen (see Fig. 2). Note that the measurements
of the Hydrogen percentage were done following the verifi-
cation in Ref. [3] that the GCeTCD does indeed destroy all
magnecular clusters and reduced MH to conventional
molecules.

In order to measure the molecular weight of MH the au-
thors conducted the measurements with an accurate balance
and the use of a calibrated volume into which a measured
mass of gas was admitted following the pulling out of a vac-
uum. By determining the mass per volume, and applying the
ideal gas law, the authors were able to estimate the molecular
weight as well as the underlying statistical error.

The molecular weight of a gas (MWgas) with respect to the
molecular weight of a standard gas (for example air, MWair)
can be calculated with the equation of ideal gas law:

DMW ¼ MWgas "MWair ¼ DmRT=VP (1)

where: we use the gas constant R ¼ 8.315 J/K/mol; T is the gas
temperature; V is the volume of gas; P is the pressure; Dm is
increased mass in the volume; and the measurements are
done with a high precision balance not shown for brevity.

In order to prove the accuracy of the measurement
method, we first measured known gases, such as Helium
99.999% pure, molecular Hydrogen 99.995% pure, and air. Each
individual gas sample was placed into a 150 ml flask and
weighed.

Each measurement was repeated various times for accu-
racy, and their average was calculated to identify the statis-
tical error. Atmospheric conditions were 101,325 pa, 23.9 #C,
and 38% relative humidity. These measurements were done
for the pair of gases H2eAir, HeeAir and N2eAir.

The above procedure yielded an error with respect to the
standard molecular weight of the H2eAir system of 1.96%, for
HeeAir system of 1.81%, and for N2eAir system of 2.45%. The
difference between the average values is about 3.5% for all

Fig. 3 e Representative data on the verification and calibration of the methods for the measurement of the molecular weight
H2eair.

i n t e r n a t i o n a l j o u r n a l o f h y d r o g e n en e r g y 3 8 ( 2 0 1 3 ) 5 0 0 3e5 0 0 8 5005

http://dx.doi.org/10.1016/j.ijhydene.2013.02.015
http://dx.doi.org/10.1016/j.ijhydene.2013.02.015


above pairs. In this way, we established the reliability of the
method (see representative measurements in Figs. 3 and 4).

The authors then conducted measurements for the pair
MagneHydrogenepure Hydrogen (MHeH2) by using the same
sample of MH as that injected in the GCeTCD of Fig. 2. In this
way, we established that the above identified species of MH is
0.71 a.m.u heavier than conventional pure Hydrogen. Since
Hydrogen has the molecular weight of 2 a.m.u., the selected
MH has the molecular weight of 2.71 a.m.u., thus being 35%
heavier than conventional Hydrogen.

It should be noted that heavier species of MH have been
measured via the use of more appropriate zeolites in a VSA
station,whilemuchheavierspecieshavebeenmeasured inRefs.
[1,2] via PSA stations since their operating pressure appears to
compound MH clusters. However, the 35% increase in anoma-
lous weight has been sufficient for its release in this note since
the anomaly is more than ten times the statistical error (Fig. 5).

We close this note with an analysis of the species of MH
used in the above tests conducted by Oneida Research Services,
8282 Halsey Rd, Whitesboro, NY, via IVA 110s with an accu-
racy of $5% 5000 ppmv (see also Ref. [3] for details), estab-
lishing that the tested MG contains detectable species in

Fig. 4 e Representative data on the verification and calibration of the methods for the measurement of the molecular weight
Heeair.

Fig. 5 e Statistical measurements on the molecular weight
of MH with respect to that of H2, which is represented by
the abscissa, showing that the former is about 35% heavier
than the latter, namely, the anomaly is about ten times the
statistical error.
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increasing unit of a.m.u. from 2 a.m.u./to at least 150 a.m.u.
(see Fig. 6).

Such a chemical structure confirmed Santilli’s magnecular
bonds as the dominant bond for MagneHydrogen due, again,
to impossibility for the single valence electron of the
Hydrogen atoms to achieve valence bonds with a large num-
ber of Hydrogen atoms.

It is appropriate to recall here the controversial character
of the “molecule” H3 due to the insufficiencies caused by the
assumption of its bond as being of valence type. In fact, San-
tilli points out in this respect [1,2] that such an assumption
would prohibit the achievement of the conventional binding
energy of the H2 molecule. Additionally, valence bonds occur
for “valence electron pairs” that, as such, bond into singlets.
Santilli argues that, according to quantummechanics, it is not
possible to achieve a stable bound state of a particle with spin
1/2, (such as the valence electron of the third H ) with the spin
zero of the single coupling of the other two electrons. These
and other reasons suggest an impossibility in assuming that
H3 is a “molecule” and mandate the adoption of new vistas.

Santilli’s identification of the sequence of species with 2, 3,
4, 5, 6, etc. a.m.u has essentially resolved the controversy [5]
since the insufficiencies for the valence interpretation of the
species H3 are multiplied for heavier species H4, H5, H6 etc.,
thus suggesting additional studies in Santilli’s representation
of these anomalous species as consisting of magnecular
structures, e.g., for the three-H-atoms (see Figs. 7e9 for con-
ceptual renderings)

MH3 ¼ fH"H%H;H%H%Hg (2)

for the four H-atoms

MH4 ¼ fH"H%H"H;H"H%H%H;H%H%H%Hg (3)

and so on.
As also indicated at the end of Section 2 of Ref. [3], in the

authors view, the identification of the equipment and proce-
dure for the separation of molecular and magnecular species
in a cluster of a given a.m.u. is one of themost intriguing open
problems in contemporary chemistry.

Fig. 6 e A scan of two species of MG [6] done with IVA 110A
showing anomalous chemical species from 2 a.m.u. to at
least 150 a.m.u., here reduced for simplicity to 73 a.m.u.
The above analysis confirms the existence of MH in MG
because all species up to 11 a.m.u. can only be MH due to
the lack of He and other gases in MG at low a.m.u s.

Fig. 7 e A conceptual rendering of the cluster MH2 in MH which is predicted as being composed by part of the molecular
species H L H and part by the magnecular species H 3 H.
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Fig. 9 e A conceptual rendering of the cluster MH4 in MH which is predicted as being composed by the magnecular species
H L H 3 H L H, H L H 3 H 3 H (not shown for simplicity) and H 3 H 3 H 3 H.
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