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Abstract 
The article presents two opposing views on the origin of natural radioactive 
elements. According to a view based on the Big Bang Theory, the elements 
found on Earth were formed by the process of primary nucleosyntase 13.8 
billion years ago, with the exception of uranium and other heavy elements 
that were formed billions of years later under stellar conditions. It follows 
from this view that throughout the existence of the earth, the global amount 
of uranium and other primary radionuclides is reduced as a result of natural 
decay. The reasoning of the proponents of the BB theory is as follows: if the 
global radioactivity decreases, the problem of the threat decreases and one 
only needs to get used to the newly discovered natural phenomenon. There 
are even official regulations that exclude ionizing radiation from radon in the 
calculation of the limit dose. The Primary Forces of Nature theory presents a 
completely different view. Considering the analogous influence of gravity on 
the formation of the globs of the solar system, the logical explanation of the 
phenomena of geological activity are thermonuclear processes, such as on the 
sun. Hence the conclusion that the elements chemical are now created in the 
core of the Earth in the process of thermonuclear synthesis. The problem is 
serious because there is an accelerated growth of new igneous matter con-
taining the created elements, and the ionizing radiation of natural radionuc-
lides is the main factor responsible for the radioactivity level of the human 
environment. 
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1. Notes on the Elements, Matter and Energy, According to  
the Theory of the Primal Forces of Nature 

The explanation of the origin of the elements is of particular importance in the 
case of natural radioactive elements, which pose an ecological threat, and their 
characteristic feature is the ionization effect on matter and quantitative changes 
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due to natural decay. In the case of stable elements, determining the time of their 
formation does not matter much, it is only a topic of academic discussion. Stable 
elements and primary radioactive elements have similar chemical properties, the 
only difference between them is the instability of the atomic nucleus. The ra-
dioactivity of an element results from a large number of nucleons (neutrons and 
protons), which causes the state of instability of the particle. A separate group 
are radiogenic elements, derivatives of primary radioactive elements. 

Stable elements and primary radioactive elements arise in the very process of 
thermonuclear synthesis. The place where the elements are created is in both 
cases the thermonuclear reactor. Due to natural decay, determination of the cre-
ation time is especially important for primary radioactive elements. There are 
over 20 primary natural radionuclides in the outer zone of the Earth (Table 1), 
among which two isotopes of uranium 238U and 235U as well as thorium 232Th and 
the potassium isotope 40K are distinguished (Table 2). 

There are two teories on the origins of radioactive elements. The first teorie 
explaining the creation of elements by the hypothetical Big Bang (Jarczyk, 2007) 
and an alternative teorie based on the operation of the Primary Forces of Nature 
(Pawuła, 2021), justifying the formation of elements , in thermonuclear reactions 
in the center of the Earth. Since radioactive elements decay naturally and their 
quantity decreases with time, according to the first view, the quantity of natural 
radioactive elements decreases and the problem of environmental radioactivity 
decreases. According to the second view, the amount of radioactive elements is 
increasing at an accelerated rate and the problem of global radioactivity is 
growing dangerously. According to the theory of the primal forces of nature, the 
interpretation of the origins of elements requires taking into account the proper-
ties of matter and its relationship with energy. 
 
Table 1. Primary natural radioactive elements. 

uranium 238U thorium 232Th samar 147Sm calcium 48Ca 

uranium 235U lutetium 176Lu platinum 190Pt zirconium 96Zr 

potassium 40K rhenium 187Re ind 115In tin 124Sn 

antymony 123Sb rubidium 87Rb vanadium 50V bismuth 209Bi 

uranium 238U lantalum 138La neodymium 150Nd tellurium 130Te 

 
Table 2. Primary radionuclide content [Bq/g]  
[http://www.clor.waw.pl/images/pliki/Promieniowanie_Jonizujace/artykul_1_efw.pdf]. 

 40K 232Th 238U 

mean concentration of uterine element in 1 g of soil 0.420 0.045 0.003 

half life (T1/2) in years 1.28 × 109 1.40 × 1010 4.47 × 109 

number of radionuclides in series 1 9 14 

content in the earth’s crust 7.3 × 1024 7.8 × 1023 5.7 × 1023 

the content in the water of the oceans 1.6 × 1022 3.5 × 1019 7.9 × 1020 

content in 1 km3 of soil 8.4 × 1014 8.1 × 1014 9.2 × 1014 
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The primal force of nature is gavitation, which causes clusters of matter to at-
tract each other. Under normal conditions, matter exists on the earth’s surface in 
three states of aggregation and has an atomic structure. As a result of the action 
of compressive forces, potential energy is converted into thermal energy. 

It is known from physics that temperature is a measure of the kinetic energy 
of the random movements of molecules in matter. The consequence of the in-
crease temperature are structural changes in matter, primo low-temperature io-
nization and then thermonuclear fusion reactions, changing the structure of 
nuclides and emitting nuclear energy. Matter changes the state of matter and 
acquires the properties of plasma. The action of energy on matter is manifested 
in the form of gamma electromagnetic radiation and alpha and beta particle 
radiation. Gamma radiation, depending on the energy, causes the creation of 
electrons in matter, or photoelectric and Compton effects. Alpha and beta radia-
tion causes ionization of matter. 

The relationship of matter with energy is expressed by Einstein’s formula 
2E m c= ⋅ , where m—mass, c—speed of light. The mass is concentrated in ele-

mentary particles, with the atomic nucleus 10−14 m in size containing neutrons 
and protons. Current studies of the structure of matter show that in protons 
10−15 m in size, the mass is concentrated in quarks, particles a thousand times 
smaller. In addition, it has been found that there is an enormous pressure inside 
the proton, ten times the gravitational pressure in stars.  
[https://phys.org/news/2018-05-subatomic-particle-mechanical-property-reveals
.html]  

Natural, primary radioactive elements, similarly to stable elements, are formed 
in the Earth’s core in thermonuclear fusion reactions. The origins of the ele-
ments are explained by the theory of the primal forces of nature: 
• Forces of mutual attraction of masses and physico-chemical bonds; 
• Electromagnetic forces affecting the properties of matter; 
• Nuclear forces that appear after the disturbance of the structure of matter. 

In short, the common phenomenon of gravitational accretion causes the for-
mation of a cluster of galactic matter in the form of a globe, the mass of which is 
constantly increasing. The consequence of the increase in the mass of the globe 
is the increase in the force of gravity, the density of matter and the temperature 
of the globe’s core. The increase in temperature causes the ionization of matter 
and the production of plasma. After exceeding the critical mass of the globe, the 
structure of matter is disturbed and the internal energy is released. The so-called 
mass deficit, i.e. the difference between the mass of reactants and the mass of the 
produced particle, is an equivalent portion of energy, defined by Einstein’s for-
mula 2E m c= ⋅ , so we can say that energy is hidden in matter. Recent studies 
show that the pressure inside the proton is so great that it exceeds the gravita-
tional pressure of the neutron star. Generally, it can be stated that elements, in-
cluding natural radioactive elements, are created in the Earth’s core and appear 
on its surface as a component of basalt magma. 

A characteristic feature of plasma is good electrical conductivity, the ability to 
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magnetize and generate a magnetic field. The increase in mass of clusters of 
matter is a continuous phenomenon, expressed in the domination of light nuc-
lides, mainly protons. As the temperature increases, the proportion of protons in 
the plasma increases. The forming proton plasma reaches a density of 107 g/cm3, 
i.e. 10 tons per cubic centimeter. Although plasma is formed by the nuclei of a 
hydrogen atom, it is not a gas but a metal-like matter. Perhaps the appropriate 
term is “metallic hydrogen”. A phenomenon accompanying the thermonuclear 
synthesis reaction is plasma expression and recombination. 

In the fusion reactions, elements are formed, the abundance of which in the 
solar system is shown in the diagram above (Figure 1). Star matter is plasma, a 
mixture of negatively charged electrons and freely moving positive ions. This 
plasma consists of all nuclides, mainly protons (90%), alpha particles (6%), as 
well as electrons and solar neutrinos. A significant property of the universe’s 
plasma is the small but stable amount of heavy nuclides with an atomic 
number greater than 90, i.e. the nuclei of uranium and thorium atoms. The 
abundance of nuclides does not determine the type of nuclear fuel, but it is 
information about the final products of the processes taking place. From the 
presented diagram (Figure 1) it can be read that the nuclei of the uranium 
atom are formed in stellar reactions in the proportion of 1/1,000,000,000,000 to 
protons. 

The similarity, which proves that basalt magma is derived from hot plasma, is ex-
pressed by a wide elemental spectrum and the presence of trace amounts of ura-
nium. The difference is the abundance of light nuclides, especially hydrogen, in the 
plasma and their absence in the chemical composition of the basalt rock (Table 3). 
 
Table 3. The abundance of elements in basalt rocks (Polański, 1961).  

Main elements (8) Minor elements (16) Elements trace (46) 

O, Si, Al, Fe, Ca, 
Mg, Na, K 

Ti, Mn, P, S, F, Ba, 
Rb, C, Cl, Zr, Cr, Sr, 

V, Ni, Cu 

Li, Be, B, N, Sc, Co, Zn, Ga, Ge, Nb, Mo, Pd, Ag, Cd, In, 
Sn, Sb, Te, J, Cs, La, Co, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu, Hf, Ta, W, Re, Pt, Au, Hg, Tl, Pb, Bi, Th, U 

 

 
Figure 1. Nucleosynthesis products. The abundance of nuclides in the plasma of the universe. 
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The reason is the transformation of protons into hydrogen gas and the rapid 
evolution of hydrogen as a component of volcanic gases and post-treatment so-
lutions. During recombination, the structural change in the hydrogen gas that is 
formed creates enormous pressure, capable of ripping the Earth’s mantle apart 
and expanding the globe. By attaching an electron in an orbit, the proton trans-
forms into a hydrogen atom 100,000 times larger in diameter. 

The recombination process is the reverse of the ionization process. Positive 
electrically charged ions combine with negatively charged electrons. The conse-
quence of this interaction is an increase in the volume of the particle. Electro-
magnetic forces act between charged particles. These forces are weaker than 
nuclear forces but cause significant phenomena on a global scale. Attaching an 
electron to a proton, practically without changing the mass, causes an increase in 
the volume of the resulting hydrogen atom. A proton with a diameter of 
0.000017 A (1 angstrom = 1E−10 m), after capturing an electron, forms a hy-
drogen atom with a diameter of 1.1 A. Changing the properties of matter causes 
a rapid increase in pressure (Pluta, 2020). 

Evidence of this phenomenon is the elemental composition of basalt and 
hot plasma. Basalt is similar to hot plasma in a wide variety of elements, but 
the difference between them is the amount of proton and hydrogen. Protons 
that dominate the plasma composition, transforming into hydrogen gas, are 
released from the magma and appear in the form of volcanic gases or as a 
component of aid solutions, they take part in chemical reactions (Tables 
4-6). 

For comparison, in the Brant-Onondage natural gas field (Ontario), with he-
lium content from 0.25% to 0.33% vol. the concentration of radon ranged from 
4810 to 29,600 Bq/m3. 
 
Table 4. Chemical composition of volcanic gas—Mont Pélé, Martinique (Macdonald, 1972). 

Component % vol. Component % vol. 

CO2 10.1 F2 3.3 

CO 2.0 Cl2 0.4 

H2 0.2 HCl 0.0 

S2 0.5 N + rare gases 0.9 

SO3 - H2O 82.5 

 
Table 5. Natural gas radioactivity analyzes. 

Deposit natural gas 
General beta  

activity [Bq/m3] 
General gamma 
activity [Bq/m3] 

Radon 
[Bq/m3] 

Hel 
[% vol.] 

Buk 7.018 32 090 - 0.1606 

Stęszew 1.01 9 138 107.3 0.012 

Szewce - 6240 96.2 - 

Niemierzyce- 
Piekary-Strzępiń 

 
- 

 
5 886 

 
170.2 

 
0.14 
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Table 6. Natural gas components (Bolewice well, ZZGNiG Zielona Góra). 

Component % vol. Component % vol. 

CH4 35.312 H2 0.0153 

C2H6, C3H8 9.214 He 0.03 

N 50.2077 Rn-222 170 Bq/m3 

CO2 1.0 Hg 45 - 230 µg/l 

H2S 4.013 H2O reservoir brine 

 
Hydrogen gas is rapidly released in the pneumatolite phase from the post-

mortem solutions and reacts with elemental carbon and its oxides to form me-
thane and juvenile water. At the temperature of about 500˚C, the reaction of 
elemental carbon with hydrogen probably takes place and methane is formed: C 
+ 2H2 → CH4. The next reaction, this time of carbon monoxide with hydrogen, 
takes place at a temperature of 200˚C - 300˚C, at a depth of 6 - 9 km; here me-
thane and juvenile water are formed: CO + 3H2 → CH4 + H2O. Therefore, the 
main component of volcanic gases is water vapor, there are also carbon dioxide 
and monoxide, hydrogen, hydrogen chloride, sulfur, nitrogen and rare gases, in-
cluding radon. Juvenile water dilutes the igneous condensate which forms a hot 
brine, characterized by a wide spectrum of elements.    

2. The Origin of Elements According to the Big Bang Theory 

The standard view of the origin of elements is based on the Big Bang Theory. 
The BB theory appeared at the beginning of the 20th century as an attempt to 
explain the phenomenon of galaxies moving away. The author of this logical 
speculation, Georges Lemaître, concluded from the hypothesis about the ex-
panding cosmos that departing galaxies must have exploded from some starting 
point with “peculiar” characteristics. In philosophical considerations, it was as-
sumed that before the Big Bang, neither matter nor time existed, nor did the 
laws of nature exist. At that time, particles of matter began to form and physical 
laws were established, deciding about the processes and phenomena taking 
place. In the model of the creation of the universe, however, there are interpreta-
tion problems, such as the aforementioned process of nucleosynthesis. Accord-
ing to the principles of nuclear physics, the process of nucleosynthesis takes 
place under the conditions of compression of matter. The hypothetical Big Bang 
phenomenon is a reverse process of total decompression. A surprising fact is the 
widespread adoption of such a fantastic theory that everything is immediately 
created from nothing. 

It is surprising to accept a theory that is far from the exact sciences, as it is a 
philosophical reflection in the interpretation of the Universe. The shortcomings 
and imperfections of the standard Big Bang model are made up for by hypothes-
es such as the curvature of space-time. The theoretical assumptions of the for-
mation process are as follows (Jarczyk, 2007): In the population of natural ele-
ments, three groups of nuclides are distinguished, with atomic numbers 1 - 5, 6 - 
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28 and the largest up to 92. Elements belonging to the first group were produced 
in primary nucleosynthesis, the elements of the second group are formed by fu-
sion in stars, and the third group of elements was formed in the last stage of the 
development of massive stars.  

The process scenario assumes that the lightest elements were formed in the 
early stages of the development of the universe. According to the model, 10–5 
seconds after the Big Bang, when the temperature in the universe was T = 3 × 
1012 K, the universe occupied an area 1 light-year in diameter. Elementary par-
ticles, which are quarks, then joined together as a result of strong interactions. 
Systems consisting of the three lightest quarks formed protons or neutrons. The 
universe then consisted of photons, neutrinos, antineutrinos, and a small num-
ber of electrons and nucleons. In the 2 minutes after the Big Bang, protons were 
about 6 times more than neutrons. In 3 - 4 minutes after the Big Bang, the 
processes leading to primary nucleosynthesis began. The basic reaction in pri-
mary nucleosynthesis is the process: n + p → d + γ (Eγ = 2.23 MeV), where 
n—neutron, p—poton, d—deuterium nucleus and the rest are a gamma ray 
quantum. The deuteron synthesis process is slowed down by a competitive 
process, the so-called dissociation, the reverse process. Absorption by the deute-
rium nucleus of a photon with the appropriate energy [d + γ → n + p] causes the 
deuterium nucleus to decay into its components, i.e. proton and neutron. 

Conditions that existed in the Universe 3 - 4 minutes after the Big Bang meant 
that only the lightest elements could be formed. The temperature dropped dur-
ing the expansion. The temperature became so low that elemental atoms began 
to form. Electron capture processes were taking place. Also in this case, there is a 
competition between the electron capture process by the atomic nucleus and the 
dissociation process, i.e. the extraction of electrons from atomic orbits. Only 
about 105 years after the Big Bang did the dissociation of atoms come to an end. 
The temperature in the Universe decreased to about 4 000 K. 

In the original nucleosynthesis, which occurred in a very early period of the 
Universe’s development, only very light elements were created, mainly hydrogen 
and helium atoms. The formation of the second group elements is related to the 
development of stars. 105 years after the Big Bang, the universe was filled with 
gas, consisting primarily of hydrogen atoms and helium atoms (4He). The above 
brief scenario of the formation of the Universe’s matter can be supplemented 
with a few comments from criticism. Given the enormity of our galaxy and the 
existence of millions of other galaxies, it is irrelevant to consider the issue of a 
zero radius universe. Apart from the scientific credibility of the given physical 
quantities, there is a conflict between the physical state of the so-called “singu-
larity” and the general theory of relativity. Einstein even stated that the conclu-
sions of cosmology regarding the singular state testify to the imperfection of the 
theory itself, and not a “success” of cosmology (Czerny, 1995). 

Despite such an improbable theory, that everything suddenly arises: space, 
time, matter and physical laws as a one-off phenomenon, practical conclusions 
are drawn which are assumed to be false. This applies, among others, to the view 

https://doi.org/10.4236/gep.2021.94011


A. Pawuła 
 

 

DOI: 10.4236/gep.2021.94011 183 Journal of Geoscience and Environment Protection 
 

about the origin of radioactive elements. Therefore, in the considerations on the 
genesis of uranium and other long-lived radionuclides, it was assumed that they 
are elements originating from pre-Earth matter. The facts do not support this 
hypothesis. Comparative analysis of the global amount of alpha-emitting radio-
nuclides with the amount of radiogenic He-4 helium produced shows that natural 
radioactive elements appeared relatively recently. According to calculations 
(Polański, 1961), the total amount of helium in the Earth’s lithosphere and atmos-
phere corresponds to the production of alpha particles in a much shorter time than 
the age of the Earth. The helium He-4 paradox—the apparent deficit of helium iso-
topes. If we accept the thesis that uranium U-235, U-238 and thorium Th-232 do 
not appear with juvenile basalt magma, then 4 billion years ago there would have to 
be more of them, as shown in the diagram (a consequence of half-decay). Since he-
lium on Earth is a product of the decay of radioactive elements in their ranks, there 
should be enough of it. Polański calculated that excluding the growth of the prima-
ry radionuclides U-235, U-238 and Th-232, the amount of helium on Earth corres-
ponds to its production only over a period of 300 million years. 

The view of the primordial origin of uranium stems from the negation for the 
operation of a thermonuclear reactor in the Earth’s core and leads to the conclu-
sion that the rock cycle and convective cells are closed. It can even be said that 
the Big Bang phenomenon, by introducing the laws of nature, does not fulfill 
them by itself. From the formal point of view, in accordance with the principles 
of scientific research, the condition for recognition of an experiment is its re-
peatability. In the case of the Big Bang, there is no repeatability. The effect is that 
the Big Bang scenario is contrary to the laws of nature and one can yet say 
more—it was not there at all. 

3. The Problem of Ionizing Radiation Dose 

Environmental radioactivity is a threat to organisms due to ionization and so-
matic and genetic effects. The sources of ionizing radiation are contamination 
caused by nuclear experiments, cosmic radiation, radioactive elements of ex-
ploited fossil resources and gaseous radon, which occurs in the ground air. In 
the average dose of ionizing radiation, 80% is radiation from natural sources, in-
cluding 15% from cosmic radiation. The remainder of the radiation dose (65%) 
comes from elements of geological origin (Jaworowski, 1999). The term “radia-
tion from natural sources” is misleading because it suggests a neutral nature of 
the phenomenon. In fact, the harmfulness of this radiation is even greater than 
that of artificial contamination. Unfortunately, there is a misinterpretation of 
this phenomenon, resulting from a misconception about the origin of natural 
radioactive elements. 

Solving this problem requires a confrontation of cosmological and geotectonic 
theories. The subject of discussion is therefore the structure of the Earth’s core 
and the explanation of the heat source. The main argument in this discussion is 
the phenomenon of ocean plate growth and the presence of uranium and the he-
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lium 3He isotope in ocean basalt. The majority of human radiation dose comes 
from geological radionuclides. The starting elements in the four radioactive 
ranks are: uranium 238U, uranium 235U, thorium 232Th and neptunium 237Np. 
However, a group of elements occurs alone, including the potassium isotope 40K. 

Formally, for the general population, the permissible limit radiation dose is 1 
mSv/y. In fact, this standard does not take into account radiation from natural 
sources and only applies to ionizing radiation from artificial sources. Thus, the 
risk of ionizing radiation comes from several sources. The most serious threat is 
222Rn radon and its derivatives (54%), emitting alpha, beta and gamma radiation). 
 

Units of radioactivity becquerel (Bq) curie (Ci) 

 1 Bq = 1 decay/second 1 Ci = 3.7E + 10 Bq 

Absorbed dose unit gray (Gy) 1 Gy = 1 J/kg 

Unit of dose equivalent of the absorbed sievert (Sv) 1 Sv = 1 Gy∙WSB 

WSB (Relative Biological Efficiency) for β, γ, X WSB = 1 for α WSB = 20 

Unit of dose rate for absorbed dose 1 Gy/s 1 Sv/s 

 
In the case of ionizing radiation from natural sources, even doses of 100 

mSv/y are tolerated, i.e. doses 100 times higher than the limit dose of 1 mSv/y. 
This is a shocking observation. Correction of the view about the origin of radio-
nuclides is urgently needed, because epidemiological studies already show nu-
merous cases of genetic mutations in the natural environment. In the case of ioniz-
ing radiation from natural sources, even doses of 100 mSv/y are tolerated, i.e. doses 
100 times higher than the limit dose of 1 mSv/y. Correction of the view about the 
origin of radionuclides is urgently needed, because epidemiological studies already 
show numerous cases of genetic mutations in the natural environment. 

The International Commission for Radiological Protection has defined the 
genetic dose as 50 mSv/30 years, guided by the reproductive period criterion. 

Ionizing radiation doses: 
● Limit dose of 1 mSv/y 
● The genetic dose of 1.66 mSv/y 
● Average dose (1991) 3.6 mSv/y 
● Dose (at a radon concentration of 400 Bq/m3) 10 mSv/y 
● Dose (at radon concentration of 4000 Bq/m3) 100 mSv/y 
● Lifetime dose, average 150 - 300 mSv 
● Lethal dose 3000 mSv (3 Sv) (Hrynkiewicz, 2001)  

Research carried out at the Central Laboratory for Radiological Protection 
(Pietrzak-Flis, 1999) has shown that radionuclides from the uranium-radium 
and thorium series enter the human body with food, with the largest amounts 
related to the toxic derivatives of radium: lead 210Pb and polonium 210Po. In the 
average dose of ionizing radiation in Poland, calculated by CLOR at 3.6 
mSv/year (1991), as much as 80% of the dose is radiation from natural sources. 
Compared to the dose of uranium and thorium and their derivatives, absorbed 
with food 90 μSv/year (0.09 mSv/year), a much greater dose of radiation comes 
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from gaseous radon and its derivatives. The dose from internal radiation consists 
of derivatives of inhaled radon accumulated in the body: lead 210Pb and polom 
210Po and potassium 40K (Table 7).  

Radon decay products enter the lungs and bloodstream and then accumulate 
in various tissues of the body. The primary source of these elements is basalt 
magma, from which gaseous elements and minerals derived from igneous rocks 
and postmortem solutions emerge. Heavy radionuclides from the uranium and 
thorium families as well as radioactive potassium get into the human environ-
ment directly from volcanic gases or through the exploitation of fossil resources, 
primarily hard coal and phosphates (Kabat-Pentias & Pentias, 1979). 

The serious radon threat comes from natural sources. For example, during the 
eruption of Mount St. Helens in 1980, 1.1 × 1017 Bq of radon was emitted into 
the atmosphere, i.e. about 3 million Ci (Zagórski, 1997), (1Ci = 3.7 × 1010 Bq). 
For comparison, the phosphorus industry introduces 400 Ci of radium into the 
environment each year, and as a result of the global consumption of coal, each 
year about 150 Ci of radium 226Ra is introduced into the atmosphere nature. An 
even more serious source of radioactivity in the environment are natural ra-
dioactive elements from the volcanic eruption. 

Until the year 1950, before the period of experimental nuclear explosions in 
the atmosphere, the received radiation dose was 1.7 mSv/year. At this dose, the 
probability of genetic mutations was one in a million (Jaworowski, 1964). This 
level was adopted by the International Commission on Radiological Protection 
as an acceptable genetic dose of 50 mSv/30 years, introduced for the protection 
of the population in the reproductive period. In the ordinance of 1969 on the 
highest permissible doses of ionizing radiation, the permissible concentration of 
222Rn radon in the air was set at 37 Bq/m3. In 1988, the permissible radon con-
centration was increased to 100 Bq/m3 and then to 400 Bq/m3. In 1995, the per-
missible radon concentration in the existing buildings was increased to 400 
Bq/m3 and in November 2000. The average ionizing radiation dose is about 3 
mSv/year, that is about 150 - 300 mSv throughout life. However, there are situa-
tions in which the radiation dose is many times higher. For example, staying in a 
building where, according to the law, the concentration of radon in the air is 400 
Bq/m3, it receives a dose ten times greater than the limit dose, i.e. about 10 
mSv/y. Very high radon concentrations, in the order of several thousand Bq/m3, 
were found in mountainous areas. 

 
Table 7. Annual absorption and mean radiation dose.  

Average annual uptake with food of natural radioactive isotopes [Bq]. 
238U 234U 232Th 230Th 228Th 226Ra 210Pb 210Po 

6.12 8.37 1.09 1.74 4.92 18.6 43.4 44.0 

Average annual effective doses from natural radioactive  
isotopes taken with food by adult inhabitants [µSv]. 

238U 234U 232Th 230Th 228Th 226Ra 210Pb 210Po Suma 

0.28 0.42 0.25 0.37 0.35 5.20 30.4 52.8 90.0 µSv 
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At the radon concentration in the building of 16 Bq/m3, the radiation dose re-
ceived is 1.13 mSv/year. At a radon concentration of 400 Bq/m3, the dose in-
creases to 10 mSv/year, and at a concentration of 4000 Bq/m3, it is about 100 
mSv/year. The result is an increased risk of leukemia. The lethal dose for hu-
mans is about 3000 mSv (Hrynkiewicz, 2001)! 

4. Basalt Magma, Earth Expansion 

Extreme geotectonic phenomena are the strongest arguments for the view of 
thermonuclear processes in the Earth’s core and the production of elements 
there, including uranium. Such an argument is the tenfold increase in the vo-
lume of the globe in the last 280 million years and the production of 9.88 × 1011 
km3 of basalt magma during this period. The subject of discussion is still the 
construction of the interior of the Earth. Petrographic studies of igneous rocks, 
especially ocean basalts, which are characterized by the lowest concentrations of 
uranium and form the zone of lithosphere growth, are of particular importance.  

(Figure 2) According to the classic petrographic definition, magma is hot 
matter composed of liquid and gas phases and crystalline phases (Żelaźniewicz & 
Grad, 2009). Magma is a high temperature natural alloy containing water vapor 
and other gases that are kept in a dissolved state. Lowering the temperature and 
pressure of the magma causes the crystallization of various substances, of which, 
quantitatively, the most important are silicates and aluminosilicates. Basalt mag-
ma differs from other types of magma by several features: the lowest uranium con-
tent, a wide range of elements and the homogeneity of the chemical composition, 

 

 
Figure 2. The geophysical profile of the Earth’s globe (Żelaźniewicz & Grad, 2009). 
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regardless of the place of discharge and the time of eruption. This proves a 
common source of origin. The origin of uranium is therefore associated with 
processes in the Earth’s core, in which basalt magma is formed. 

The attached global sections best illustrate the phenomenon of the Earth’s ex-
pansion and the increase in the mass of the globe. In the global cross-section 
(Figure 3), the dominant part of the field is occupied by the nucleus, with a hard 
georeactor core and a layer of magnetized liquid plasma with a thickness of 2 
thousand km and the igneous zones of the Earth’s mantle growth, dated from 0 
to 200 million years. 

The geophysical cross-section is very suggestive, where the continents are 
small fragments of the globe reaching a depth of 300 - 400 km (Figure 4). The 
rest is built up by igneous formations, coming from basalt primary magma. The 
picture shows the domination of increasing igneous matter in relation to the 
continental plates. The traditional geotectonic theory was the Goldschmidt hy-
pothesis of a metallic nucleus, an intermediate sulfide zone, and a silicate man-
tle. An alternative hypothesis was presented by Kuhn and Rittmann (1941) 
claiming that there is no metallic Earth’s core, but that the Earth’s interior is 
filled with undifferentiated solar matter. According to them, in the core of the 
Earth, apart from elements such as silicon, iron and magnesium, there is also a 
large amount of hydrogen. Under the influence of very high pressure, the atomic 
structure of magnesium silicate breaks down and transforms into a metalized 
state, as a result of the release of external electrons from atoms, giving a freely 
 

 
Figure 3. Mantle growth zones and ocean plates. [According to: 
http://www.nationalgeographic.org/tickets/events/]. 
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Figure 4. Continental plates in the Earth’s mantle (Zhang & Tanimoto, 1993). 
 
moving “electron gas”. This “metallization” leads to a significant and sudden in-
crease in density. The jump in temperature and density of matter at a depth of 
2750 km (Figure 2) confirms the earlier conclusion that new matter exists in the 
form of plasma. 

The evidence of the emerging thermonuclear reactor is the appearance of tec-
tonic fissures and the outflow of basalt lava (traps). An important discovery was 
the separation of the D" layer in the core of the Earth, with a thickness varying 
from 100 to 300 km, constituting the lower part of the Earth’s mantle. It is 
known that the D" layer is highly differentiated in terms of thermal, chemical 
and electrical conductivity and is believed to be the site of formation of igneous 
matter. Characteristic for the D" layer is the upward pushing of hot magma, 
which is marked on the Earth’s surface as heat points or volcanoes. Magmatic 
diapirs rooted in the D" layer, which pierce the mantle layer, can be interpreted 
as initial forms of the continental rift. The total amount of basalt lava flows in 
the ocean rifts is estimated at 56 billion tons per year. It is estimated that about 
200 million km2 of new oceanic crust has been added in this way in the last 200 
million years. The bottom of the oceans, and especially the rift zone, is the area 
of greatest volcanic activity, for example, 1133 volcanoes have been found in the 
South Pacific, including about 200 active volcanoes. 

Basalt magma, formed in zone D", is characterized by a homogeneous mineral 
composition and the presence of trace amounts of uranium (1 ppm) and tho-
rium (4 ppm). It is juvenile matter arising from the transformation of hot plas-
ma. It contains the primary isotopes of uranium 235U, 238U and thorium 232Th, 
forming the radioactive series: uranium-actin, uranium-radium and thorium. 
The radioactive series ends in stable lead isotopes. 

The concentration of uranium increases in the process of magma differentia-
tion and crystallization, especially in post-displacement solutions. The wide 
spectrum of elements and the constant presence of uranium are evidence of the 
igneous origin of basalt as well as of mineral deposits. Basalt magma, made up of 
hot plasma in zone D, is the primary source of uranium and thorium. The con-
sequence of the global increase in basalt is the global increase in the amount of 
natural radioactive elements and thus the global increase in radioactivity. 
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In conclusion, it can be stated that the process of the formation of elements in 
the fusion reactions takes place in the Earth’s core. Natural, primary radioactive 
elements, uranium and thorium, are present in trace but stabilized amounts. The 
nuclear composition of the solar plasma is probably similar to the terrestrial 
plasma, and thus also to the basalt pramagma, formed in the D" zone. Confirma-
tion of this conclusion is the homogeneous mineral composition of basalt mag-
ma and the determined concentration of uranium, at a low level of one gram per 
ton. The presented materials show that uranium and most of the stable elements 
are created in nucleosynthesis reactions (Pawuła, 2000). Terrestrial uranium 
comes from basalt magma, transformed from hot georeactor plasma, minimal 
amounts come from galactic matter (meteorites). As a result of magma differen-
tiation, weathering and redeposition, uranium concentration increases, especial-
ly in hydrothermal deposits. Ocean plates, formed by basalt magma, cover more 
than 70% of the globe (Figure 5). 

Research on the Earth’s heat source indicates the existence of a thermonuclear 
reactor. One such argument are the geochronological analyzes of ocean basalts. 
The dating results clearly state that the outflowing basalt lava has a zero age, i.e. 
it is juvenile matter. There are no traces of melting down old rocks. If there was 
a process of remelting old rocks, there would be traces of long-lived radionuc-
lides. It is surprising that the above argument is not sufficient to disprove the 
notion of subduction of ocean plates and convection cells. In response to the ob-
jection that it is not possible to raise the temperature of several million degrees 
 

 
Figure 5. Mantle and ocean plate growth zones [Image created by Elliot Lim, Cooperative Institute for Research in Environmental 
Sciences, NOAA National Geophysical Data Center (NGDC), Marine Geologie and Geophysics Division. Data & images available 
from http://www.ngdc.noaa.gov/mgg/]. 
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in the center of the Earth and maintain it for the time necessary to cause an ava-
lanche reaction of nuclide synthesis, the following explanation can be provided. 
The increase in the mass of the globe causes a constant increase in gravitational 
pressure. Thanks to the energy of cosmic rays and gravitational pressure, the 
temperature increases, the matter in the center of the Earth is ionized and plas-
ma is produced. The created layer of magnetized low-temperature plasma en-
sures heat accumulation and reaching the temperature necessary for the initia-
tion of thermonuclear reactions. 

The study of ocean basalts in Hawaii is of particular importance. The location 
of the volcanoes in the middle of the ocean ensures that the lava that flows there 
comes from the basalt pram. Research on ocean basalt by Herndon (2003), 
showed their relationship with hot plasma, formed in thermonuclear reactions 
with the Earth’s core. In the ocean water, above the submarine volcanoes, Bear-
man with a team of oceanologists in turn detected a zone of high helium con-
centration 3He (Bearman, 1989), which confirms Herndon’s thesis.  

The presence of the helium isotope 3He in volcanic gases and ocean basalt 
clearly indicates the operation of a georeactor in the center of the Earth, just as 
the presence of this isotope in the solar plasma was the basis for Eddington’s 
discovery of a thermonuclear reactor in the Sun (Eddington, 1926). 

It can be assumed that the natural radioactive elements uranium, thorium and 
radiopotas, appeared in the surface zone of the Earth, in basalt eruptions 280 
million years ago, as a result of the expansion of the globe. This moment is 
marked by an increase in the radius of the Earth, and the growth curve has the 
form of an exponential function (Figure 6). Part of this magma froze on the 
ground surface in the form of basalt rocks, and a much larger part crystallized in 
deep sea conditions, creating a series of igneous rocks and emitting igneous gas-
es and post-treatment solutions. Basalt magma has special properties, it is ho-
mogeneous, identical regardless of the age and place of outflow, and its elemental 
 

 
Figure 6. Earth radius growth curve (Koziar, 2018). 
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composition is similar to solar plasma. Like solar plasma, it contains a wide 
spectrum of rare elements and small but fixed amounts of uranium and thorium. 
There is, however, a characteristic difference: the light elements in the basalt 
magma are missing, such as hydrogen, nitrogen and carbon, which were domi-
nant in the plasma. After transformation into atomic matter, these elements 
constitute the gas phase of the magma.  

The expansion of the Earth is expressed by an increase in the volume of basalt 
magma, which forms the mantle of the globe and oceanic plates. The question 
remains by Hildenberg (1974), does expansion occur with or without an increase 
in mass? The process of matter recombination is based on structural changes of 
matter particles, causing changes in their volume without changing their mass. 
In this process, the forces of the electromagnetic field act, which can create 
enormous tectonic pressures. You can imagine the magnitude of the pressure 
caused by the recobination of protons into hydrogen gas. The attachment of an 
electron, which is electrically charged and low in mass, creates a hydrogen atom 
with a volume 100,000 times larger than the proton. Knowing the phenomenon 
of a cracked steel pipe from experience, under the influence of water crystalliza-
tion, one can imagine the effects of the structural change of a proton into a hy-
drogen atom. Undoubtedly, this phenomenon is the cause of global cracks, seis-
mic tremors and volcanic activity. 

Under conditions of decreasing temperature, the components of the solutions 
react with each other and selectively precipitate. The zones of primary uranium 
occurrence result from the tendency of individual chemical compounds in which 
uranium is present to precipitate (Figure 7). 

The solution magmatic is initially a dense condensate from with the elements 
selectively precipitate as salts or ores. In the pegmatite stage, under residual 
crystallization conditions, at a depth of 18 - 30 km, liquid magma is rich in silica, 
potassium and sodium (Table 8). The remains of magma conteins with vapors 
and gases and contain silicate components, which favors the formation of par-
ticularly large crystals. For example, in the temperature range of 700˚C - 850˚C, 
copper deposits are formed. The pneumatolytic stage, in the 12 - 18 km depth 
zone, is characterized by the predominance of superheated vapors over silicates 
and their penetration into the surrounding rocks. In the hydrothermal stage, at a 
 

 
Figure 7. Igneous intrusion according to Fersman. 

https://doi.org/10.4236/gep.2021.94011


A. Pawuła 
 

 

DOI: 10.4236/gep.2021.94011 192 Journal of Geoscience and Environment Protection 
 

Table 8. Geothermal stages (for a degree of 30 m/˚C).  

stage temperature range depth zone 

igneous >1000˚C > 30 km 

pegmatite 600˚C - 1000˚C 18 - 30 km 

pneumatolite 400˚C - 600˚C 12 - 18 km 

hydrothermal 100˚C - 400˚C 3 - 12 km 

 
depth of 3 - 12 km, the steam condenses and the transported components grad-
ually precipitate out of them. In the temperature conditions of 200˚C - 500˚C, 
which corresponds to a depth of 6 - 13 km, chemical reactions take place be-
tween the gas components of the post-treatment solution, incl. reaction of hy-
drogen with carbon monoxide, producing methane and juvenile water. 

Uranium precipitates from the assisting solution in several stages: 
• in the pegmatite-pneumatolite stage, in pegmatites, pegmatite sulfides and 

molybdenites, in the temperature range 550˚C - 800˚C; which corresponds to 
a depth of 16 - 80 km; 

• in the hydrothermal stage, in polymetallic and tourmaline-copper deposits, at 
a temperature of 200˚C - 400˚C; depth zone 6 - 12 km; 

• in antimony-mercury deposits, at a temperature of 100˚C - 150˚C, which 
corresponds to a depth zone of 3 - 4.5 km; 

On the other hand, mercury preferably precipitates in the temperature range 
50˚C - 100˚C. At even lower temperatures, below 50˚C, phosphates, chlorides, 
copper, gold, as well as zinc and lead precipitate. All of these elements come 
from basalt magma and that from the hot georeactor plasma. 

5. Conclusion 

The basic condition for the development of the correct assumptions of the envi-
ronmental policy and environmental protection program is to identify the fac-
tors responsible for environmental pollution. Natural radioactive elements pose 
a serious threat. A particularly important condition for the correct interpretation 
of the genesis of elements is the assumption that there is a thermonuclear reactor 
in the center of the Earth. 

The evidence of the existence of a thermonuclear georeactor are the products 
of its operation, basalt magma and the 3He helium isotope, as well as the results 
of geochronological research. Recognition of this fact will change view on the 
genesis of mineral deposits and other phenomena. The discussion on the prob-
lem of natural radioactive elements may contribute to the correction of views and 
administrative decisions concerning protection against ionizing radiatio, from nat-
ural sources. Accepting the view about the cosmic origin of uranium results in 
erroneous administrative decisions. An example is the introduction to the atom-
ic law of the provision on not including radon radiation in the dose limit. 

The core of the problem is the difference of views on the structure of the 
Earth’s core and its role in geothermal processes. The dispute concerns the ori-
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gins of Earth’s uranium. Maintaining the view that uranium is of cosmic origin 
results from questioning the existence of a thermonuclear reactor at the center of 
the Earth. Administrative decisions regarding protective measures also depend 
on this answer to the question about the origin of radioactive elements. 

The views of the operation of a fusion reactor in the center of the Earth are 
therefore a test of the integrity of scientific research. Maintaining wrong views 
can have serious consequences. Rising levels of ionizing radiation from natural 
sources can, for example, threaten to emerge from various types of viral epidem-
ics. Such a problem is already signaled in relation to animals living in the wild. 
Ionizing radiation from natural sources is a serious ecological threat. Without 
underestimating the hazard from artificial sources, the radiation hazard from 
natural sources should be realistically determined. There are conflicting views on 
the origin of uranium and the other natural radionuclides. Georadiation studies 
indicate an upward trend in global radioactivity. Radon emanations and other 
natural radioactive elements introduced into the human environment through 
fossil mineral resources pose a particular threat. 

Unfortunately, there is interpretation of this phenomenon, resulting from a 
misconception about the origin of natural radioactive elements. There is a view 
that downplays the problem of radioactivity from natural sources, referring to 
the Big Bang theory. Assume due to the natural decay of elements, the amount of 
elements formed billions of years ago decreases and the problem disappears. The 
opposing view, based on the Primordial Forces theory, interprets the situation 
differently. The elements are created nowadays in the Earth’s core, in a sponta-
neously formed thermonuclear reactor. 

Solving this problem requires confronting inter the cosmological and geotec-
tonic theories. The subject of discussion is therefore the structure of the Earth’s 
core and the explanation of the heat source. The term “radiation from natural 
sources” is misleading because it implies neutrality nature of the phenomenon. 
In fact, ionizing radiation from natural sources poses a serious environmental 
problem. The condition for a realistic assessment of this threat is to adopt the 
correct geological interpretation of the Earth’s core and explain the origins of 
chemical elements. 

Extended studies of the evolution of the Earth show that a thermonuclear 
reactor has been formed in its core, in which the nuclide synthesis reactions take 
place. The phenomenon of spontaneously forming reactors is common in the 
Universe and is explained by the theory of the primal forces of nature. Uranium 
and other natural radioactive elements are present in the forming basalt magma 
in trace amounts, but they constantly increase global radioactivity. 
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