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Potassium from Coals and its Contribution to Their
Radioactivity
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The emitted radiation problem  of the natural radionuclides represents an important study of what it means
the prevention and the control of the environmental  pollution.  The research deals with the distribution of the
radionuclide  in coals and in ashes resulted by their burning. Series of mineral coals, in different stages of
carbonizations, of Romania’s main regions, have been studied. The researches performed lead to the
conclusion that in the material extracted from mine with approximate  30% sterile, the radionuclide    is
placed at  50 –60  ppm level and in ashes at 150-180 ppm. The researches show that in the case of coals,
even at an approximate 30% content of ashes, the radioactive pollution is not too risky.  It would be useful
that,  from exploitation, the coals could be extracted from thick layers with a reduced content of associated
minerals. Among the minerals associated to the coals,  the clays represent the main factor of concentration
of     element . The biggest content of clays from lignites is the element which enriches the coal extracted
in  potassium and also in its  isotopes. The ashes resulted from the burning of coals have contents of 150 –
180 ppm in ,  a very important aspect for  their utilisation or depositing. The study attempts to resolve
some aspects linked to the problems of the coal  radioactivity and also of ashes resulted by it’s  burning.
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Often in the past, for the study of one material, the
radionuclides of the actinides were discussed, but in this
writing we try to point out a few elements considered in
the past as being inoffensive concerning the  radioactivity
of the coals. Among these elements, potassium the
element  considered to be useful and  not linked to the
problems of radioactive pollution, is the main element
which causes the radioactive  impurity  of the coals  by it’s
radionuclide .

In the table 1 the main minerals know in nature with
potassium content  are presented,  but with the
specification of the fact that the first four minerals  can be
also found in a great extent  in coals.

The study of the table shows that in this kind of minerals
the potassium content represents 6-52%,  from which the

 radioactive isotope represents 0,012%. In coals with a
content of 30% ashes, which correspond to a sterile content
of approximate  40%, a big quantity from sterile may be
represented by minerals with potassium content.

The abundance of the potassium in nature, the content
in radioactive isotopes and their characteristics are
presented in table 2.

The study of the table shows that in comparison with
known radionuclides with concentrations up to 10–15 ppm
in coals, the radionuclide   represents tens and
sometimes hundreds of ppm in coals and in ashes resulted
of their burning which justify the studies of  this paper.

Table 1
THE MAIN MINERALS WITH POTASSIUM  KNOWN IN NATURE
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The reserches were performed by analyse according to
the norms ISO and Romanian standards fitted for the
characterization of the coals and their rank, but also for the
determination of the potassium content existing in the
extract rock and in the ashes resulted by it’s burning.

From analytical data concerning the distribution in nature
of the   isotope it was calculated it’s concentration in
coals and in ashes resulted by it’s burning.

Results and discussions
Series of coals in different stages of carbonizations were

analysed to know the distribution of   isotope, starting
with lignite of  Schitu Goleºti and to  petroleum oligocene
pitcoals of Lupeni.

The tehnical and  elementary  analysis of the coals is
presented in table 3.

The content of coals and of ashes resulted by their
burning in potassium and in radionuclide    is presented
in table 4.

The study of the table and of the figure shows that in
coals the content of potassium and in the   radionuclide
is not dependent on the degree of carbonization. It is
determined from the associated minerals of coals and it is
situated at approximate 0.60%,  what leads to approximate
60 ppm from the    radionuclide.

The fact that in ashes the potassium content is 1-2%
and the    radionuclide of 150-180 ppm, shows that this
element is in stable combinations, usually clays, which
are all transformed in ashes.

Table 2
CHARACTERISTICS OF THE     RADIONUCLIDE

Table 3
CHARACTERISTICS OF THE COALS
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Table 4
CONTENT OF POTASSIUM IN ROMANIAN COALS, IN DIFERENT RANKS

AND IN ASHES RESULTED FROM THEIR BURNING

Fig. 1. Variation of the ‘s content in the raw coals, in different ranks of carbonization

Conclusions
The main element which induces the impurity with

radionuclides of the coals, is the potassium, by his 
isotope.

Potassium is not an element linked to the organic mass
of the coals. It is introduced in coals by the associated
minerals, for that the ashes concentrate approximate 1-
2% potassium, respective 150-180 ppm   .

The content of    isotope in ashes creates radioactive
emisions which are placed at the superior and admissible
limit.

The effect of the radioactive emisions β -, β+,is
annihilated by the environment at small distances from
the place of transmission.

The  γ radiations is active at small distances which
involves the covering of the waste heap of ashes with layer
of protecting soil.

The usage of ashes in the civil constructions industry,
mainly residences, must be restricted so that they should
not exceed the value admissible radiations.

It is indicated that the coals exploitation to be made
with a smaller content of associated minerals, reducing
thus the chemical and also the radioactive pollution .
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