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Abstract

In a small temperature range, at temperatures below the temperature sufficient for the passability of the electronic cloud of atoms that make up 
a solid in vacuum experiments, a “fusion” could occur between the atom that characterizes the solid and the atom or ion that composes the gas. 
The procedure must be performed in a vacuum with the help of Special Forces, including the pressure force of a piston, the increase in the power 
of the natural kinetic energy of the gas using suitable instrumentation, harmonic oscillations of the filter, and other forces to be applied about the 
specific experiment to be carried out. The merger between the atom constituting the filter, and the atom formatting the gas could lead the system 
with its complex mechanism of energies and forces to opt for the minimum energy configuration. It i.e., could happen that the two nuclei of the two 
atoms merge. In this way, a change in the state of matter could occur; even the crystalline form of the solid could change. If the gas consisted of 
hydrogen atoms, the atom constituting the solid after this transformation could increase its atomic number by changing its state of matter even in 
its crystalline lattice shape. Some application hypotheses are the transformation of Boron into one of the various forms of Carbon and the change 
of Silicon into black phosphorus.

Keywords: State of matter change • Solids • Metals • New materials.

Change in the State of Matter of Metals and Solids Using a 
Reticular Atomic Filter in Vacuum and Creation of New Materials: 
A Hypothesis of Change B-C and Si-BP
Giovanna D’Alonzo
Department of Astronomy, University of Bologna, Italy

*Address for Correspondence: Giovanna D’Alonzo, Lecturer, Department of 
Astronomy, University of Bologna, Italy, E-mail: giovanna_dalonzo@virgilio.it

Copyright: © 2021 D’Alonzo G. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Received January 22, 2021; Accepted February 02, 2021; Published  
09 February, 2021

Introduction
The hypothesis of the adaptability of the electronic cloud of the atoms 

constituting a solid in the vacuum under certain temperature conditions and 
additional forces using special tools in the void is based on the search for 
the temperature sufficient for the adaptability of the electronic cloud of the 
atoms constituting the solid [1]. At temperatures slightly below the adequate 
temperature, a “fusion” temperature is assumed between the atoms making 
up the solid and the atoms/ions making up the gas. In this narrow temperature 
range, between the “fusion” temperature and the sufficient temperature, we can 
assume that the atom/ion making up the gas remains trapped inside the atom 
making up the solid and that in a short time, the system tries to balance itself 
around the states with minimal energy and, therefore, we can hypothesize a 
“fusion” between the nuclei and a change of state of the metal. The total power 
of the gas is the ionization energy if the gas is formed of ions, from which 
the gravitational energy and the increase in the strength of the natural kinetic 
energy of the gas due to special instruments used in vacuum are subtracted, 
to which is added the difference between the internal energies respectively of 
the atom constituting the solid and of the atom or ion forming the gas [2-6]. 
The difference between the internal energy of the atom making up the solid 
and the atom or ion making up the gas is negligible. The total power is equal to 
the average gas energy. This equation concerning temperature is integrated. 
The integration extremes are the “fusion” temperature between the atom 
constituting the solid and the ion or atom formating the gas and the temperature 
sufficient for the validity of the electronic cloud of particles constituting the solid. 
The “fusion” temperature is obtained from this integration. Some application 
hypotheses are the transformation of Boron into one of the various forms of 
Carbon and the change of Silicon into black phosphorus.

Theory

The “fusion” temperature between the atom making up the 
solid and the gas 

Total energy is the following [7]: 
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 Internal energies are negligible [8]. We integrate the equation as a 
function of temperature with integration extremes the “fusion” temperature and 
the sufficient temperature:
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Therefore, the “fusion” temperature is:
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In the temperature range 395.5 K <T <396.28 K, a “fusion” could occur 
between the atoms making up the solid and the hydrogen ions making up the 
gas.

First hypothesis: Boron and Carbon 
An experiment that I would like to carry out concerns the use of a metal 

boron filter [9]. Boron is a very hard and resistant solid of black color, has various 
crystalline forms, and is also found in the amorphous state, and is similar to 
silicon [10]. When boron is very pure, it is stable at room temperature, but as 
the temperature rises, it reacts with oxygen. So the experiment must be done in 
the absence of air in a vacuum as I elaborated in my previous article [11]: “The 
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necessary equipment would generally be the following: in a vacuum, a steel or 
glass container for molecular oxygen, H + ions and electrons; the upper surface 
of the container should be a led piston which in addition to overcoming the 
Coulomb forces in the crystal lattice would have two other tasks, induce water 
oxidation and prevent the recombination of ions and hydrogen electrons before 
filtration; special tools such as fans should be incorporated into the piston; 
they should be able to produce an energy that could contribute, through the 
distribution of molecules and through mathematical passages, to an adequate 
temperature; the steel or glass container must have a removable bottom; the 
solid should oscillate harmoniously by some micrometers to facilitate filtration; 
an instrument capable of heating the solid at a temperature of 396.28 K; two 
thin metal grids to support the solid; the solid should be placed on an instrument 
capable of sucking H + ions and electrons which will be "filtered" by the solid 
and collected in a steel container; the suction tool should take more time in 
the direct direction and a shorter time to aspirate in the opposite direction to 
avoid the obstruction of the solid mainly in the empty spaces of the crystal 
lattice and also the piston should move some micrometers from the bottom to 
the top in the very moment in which the aspiration takes place in the opposite 
direction with the same instrument to avoid the obstruction of the empty spaces 
and the breaking of the solid” [1]. The atoms that make up a metal boron filter 
could fuse with a hydrogen ion and absorb an electron at a temperature higher 
than the “fusion” temperature and lower than the temperature sufficient for the 
electron cloud to pass through [12]. At this point the atoms that make up the 
solid will try in the shortest possible time to reach a state of minimum energy 
and, therefore, a transformation of the shape of matter of boron could take 
place: the nuclei could absorb the ion, and so the atomic number increases by 
one [13]. What could be achieved could be the various forms of carbon, most 
likely graphene, or a new material as described in the following Table 1 [14,15].

Of course, likely new materials can also be obtained by iterating this 
process and, therefore, using, for example, a graphene filter. The latter would 
absorb a hydrogen ion and an electron at a temperature higher than the "fusion" 
temperature and lower than the temperature sufficient for the electron cloud to 
pass through. Its atoms would increase in atomic number by one according to 
the same transformation. This transformation of the state of matter could be 
iterated for many atoms on the periodic table of elements [16]. The "fusion" 
temperature depends only on the ionization energy, the gravitational potential 
energy, the temperature sufficient to allow the electronic cloud to be crossed, 
and the numerical variable 𝑥𝑠𝑢𝑓𝑓; as the difference between the internal power 
of the atom constituting the solid and the atom or ion formating the gas is 
negligible:
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The data of the “fusion” temperature and of the temperature sufficient and 
of the numerical variable 𝑥𝑠𝑢𝑓 relative to the hydrogen ion, that is: 𝑇𝑓𝑢𝑠 ~ 395.5 K;

𝑇𝑠𝑢𝑓 ~ 396.28 K; 𝑥𝑠𝑢𝑓𝑓 ~ 252 are suitable for any type of solid used as a 
filter [1].

Second hypothesis: Silicon and black phosphorus

Another experiment that I would like to carry out is to use a pure silicon 
filter to observe if a transformation of the state of matter into black phosphorus 
is possible, as black phosphorus is a rare and very important metal, or to note 
if new materials are formed, as described in the following Table 2 [16]: Instead, 
using a black phosphorus filter with its solvation shell, it could be observed 
whether after the capture of hydrogen ions and electrons, a transformation of 
the state of matter of black phosphorus occurs, associated with a change of 
the solvation shell of solvation becomes suitable for the new solid that would 
thus be created [17]. This last solid, thus created could be used as a filter to 
discover still other new materials. The experiments to be carried out with this 
method are manifold, and one can start from many solids [1].

Other transformation hypotheses 
Obviously you can iterate this procedure to many elements of the periodic 

table starting from metals or suitable solids whose main characteristics must 
be hardness and resistance.

Discussion 
This study is based on research of a "fusion” temperature between the 

atom constituting a solid and the atoms or ions that make up the gas in vacuum 
experiments using applied forces and added energies. At temperatures 
between the "fusion" temperature and the temperature sufficient for the 
electron cloud to be crossed, this "fusion" can occur, and the atoms that make 
up the solid could search for the minimum energy state in a short time and a 
change in the shape of matter of the solid itself [18,19].

Conclusion 
The search for new materials has become widespread in recent years and 

is of fundamental importance for the metallurgical industry. This hypothesis 
of the transformation of the state of matter of solids can lead to discovering 
new materials. This hypothesis can also lead to the realization of already 
existing materials in an alternative way. Therefore, rare and useful materials 
for the metallurgical industry could increase its availability. For example, black 
phosphorus is very important and rare material. With this hypothesis, it could 
become easier to find and more abundant. Furthermore, this hypothesis, when 
for example, black phosphorus with its solvation shell is used, could transform 
not only the black phosphorus solid but also its solvation shell in such a way 
as to make it suitable for many other metals. Starting from a appropriate metal, 
this transformation could be iterated for many elements.

Table 1. State of matter change B-C.

Atoms Atomic Number Allotropes Melting Point State of Matter 
Change  Atomic number Allotropes Melting Point

B 5 Amorphous Boron 2349 K C 6 Graphite 3773 K
Metallic Boron Diamond

Amorphous
carbon

Fullerenes
Graphene

New Materials

Table 2. State of matter change Si-BP.

Atoms Atomic Number Melting Point State of Matter change Atomic Number Melting Point
Si 14 1687K BP 15 873K<T<1273K 

New Materials  (Black Phosphorus)



J Civil Environ Eng, Volume 11:2, 2021D’Alonzo G.

Page 3 of 3

References
1. D’Alonzo, Giovanna. “The Reticular Atomic Filter in the Vacuum: The Adaptability 

of the Electronic Cloud of Atoms that Make Up a Solid with Two Applications - 
Hydrogen and Pure Water” Civil Environ Eng 10 (2020): 340. 

2. Justice, Paul, Emily Marshman and Chandralekha Singh. “Student understanding 
of Fermi energy, the Fermi–Dirac distribution and total electronic energy of a free 
electron gas” Eur J Phys (2020).

3. Chauhan, Vikas, Arthur C Reber and Shiv N Khanna. “Strong lowering of ionization 
energy of metallic clusters by organic ligands without changing shell filling” Nat 
Commun 9 (2018). 

4. Read, James. “Functional Gravitational Energy” Br J Philos Sci 71 (2020): 205– 232 

5. Pidduck, FB. “The abnormal kinetic energy of an ion in a gas” The Royal society 
publishing. 

6. https://doi.org/10.1021/ed062p53 

7. De Oliveira, Mário J. “Equipartition of energy, Avogadro law and ratio of specific 
heats” Revista Brasileira de Ensino de Física (2019)

8. Yao, Xiaowu, Haoyun An, Guosong Yang and Junqing Hou at al. “Experimental 
validation of the relationship between internal energy and state of ideal gas” 
Interdisciplinary Journal of Chemistry (2017).

9. Mannix, Andrew J, Zhuhua Zhang, Nathan P Guisinger and Boris I Yakobson, et 
al. “Borophene as a prototype for synthetic 2D materials development” Nature 
Nanotech 13 (2018): 444-450.

10. Hersam, MC, NP Guisinger and J W Lyding. 70 “Silicon-based molecular 
nanotechnology” Nanotech 11 (2000): 70.

11. Williamson, SDR, R J Gray, M King and R Wilson. “Energy absorption and coupling 
to electrons in the transition from surface- to volume-dominant intense laser–
plasma interaction regimes” New J Phys 22 (2020): 053044.

12. Wang, L, C Yang, M T Dove, V V Brazhkin and K Trachenko. “Thermodynamic 
heterogeneity and crossover in the supercritical state of matter” J Phys: Condens 
Matter 31 (2019) 225401.

13. Langenhorst, Falko and Marcello Campione. “Ideal and real structures of different 
forms of carbon, with some remarks on their geological significance” J Geol Soc 
176 (2018): 337-347.

14. Tiwari, Santosh K, Sumanta Sahoo, Nannan Wang and Andrzej Huczko. “Graphene 
research and their outputs: Status and prospect” Journal of Science: Advanced 
Materials and Devices 5 (2020):10-29.

15. Emsley, John. “The Development of the Periodic Table and its Consequences” 
Substantia 3 (2019): 15-27. 

16. Michele Buscema, Dirk J Groenendijk, Gary A Steelea and Herre SJ van der Zant, 
et al. “Photovoltaic effect in few-layer black phosphorus PN junctions defined by 
local electrostatic gating” Nat Commun 5 (2014): 4651.

17. Silva, Eirik F da, Hallvard F Svendsen, and Kenneth M. Merz. “Explicitly 
Representing the Solvation Shell in Continuum Solvent Calculations” J Phys Chem 
113 (2009): 6404–6409.

18. Wuttig, Matthias, Volker L. Deringer, X. Gonze and Christophe Bichara. “Incipient 
Metals: Functional Materials with a Unique Bonding Mechanism” (2017): 1-6.

19. Lakshmanan VI, Raja Roy and Ram Ramachandran. “The Need for Process 
Innovation” Innovative Process Development in Metallurgical Industry (2016).

How to cite this article: D’Alonzo, Giovanna. “Change in the State of Matter 
of Metals and Solids Using a Reticular Atomic Filter in Vacuum and Creation of 
New Materials: A Hypothesis of Change B-C and Si-BP.” Civil Environ Eng 11 
(2021): 375.

https://doi.org/10.1021/ed062p53

	Abstract

