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ABSTRACT

In this study there are determined the levels difation doses to non enhanced materials (raw
material) and the changing level of these doseadi&tion after the technological enhances of théenmals,
respectively NORM (Naturally Occurring RadioactMaterial) & TENORM (Technologically Enhanced
Naturally Occurring Radioactive Material).

The directly field measurements are conducted leydétectors: Gamma spectrometer Gr-130;
Inspector—-EXP-Radiation Alert, TA-PUG-7A and Gamanitor- SGM-29-246. The field measurements
indicate that the level of radiation dose of theurel background, raw material (ore, lignite anddstone)
and residues (Converter slag, Electro filter d@&gg from electric furnace and Sludge from electric
converter gas scrubber) are from 75.00 nSv/h to0DLOSV/h.

Then samples from the field are treated in termghgiic-chemical aspect in the Centre of Applied
Nuclear Physics in Tirana, where are determineddt®mnuclide’s and also is determined the conedioin
of radiation, respectively in the laboratory of Gam Spectrometry with Gamma instrument spectrometer
CANBERRA 1t is determined the Radionuclide and $fieactivity from Converter slag residues [Bg/kg]
and the specific activity Gamma Total
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INTRODUCTION

The study of this research was to identify the ll@fgotential exposure of workers
in the Industrial Complex "NewCo. Ferronikeli ComyplL.L.C" - Drenas. Meantime the
goal was to inform and support the management ef abmpany on their efforts to
minimize radiation exposure to workers, which maguw as a source of raw materials and
technological waste.

It is known that mining exploitation and technolgi processing minerals in the
Republic of Kosovo are important industrial brarectad within them are employed a
large number of employees who may be subject aatiad exposure, however not only
the employees but also the public near this comahekthe environment in general.

Radionuclides that are in the nature are mainlyssiied: in primordial
radioisotopes (40K, 226Ra, 87Rb, 238U, 232Th), searny radioisotopes and cosmogenic
radioisotope. The dimidiation time of primordialdraisotope is quiet a lot long and it is
known that they survived since their creation, éams that their age is comparable to the
age of the Universe. Secondary radioisotopes ar@a @soduct of decomposition of
primordial radioisotopes while cosmogenic radiapats are the result of continuous
bombarding of stable nucleus by cosmic raysiits-SIEDLE A., ADAMS L., 2006).

In recent decades it was a rapid technologic deweémt and these technological
products have resulted in the production of sulzhpects and waste so called TENORM
(Technologically Enhanced Naturally Occurring Radiive). The technical-technological
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human activities have effected that with thesevdigs to increase the level of radiation
dose level to these radioactive materials, whiegh exposed not only to the employees
directly involved in these activities, but alsotk@ public near to these complex, and also
the environment in general
Waste from TENORM are divided into four categori€EPA-ENVIRONMENTAL
PROTECTIONAGENCY, 1999):

1. Waste from Mining, mineral processing,

2. Waste from energy production - coal, oil, antured gas,

3. Waste from water treatment — drinking waterustdal water, waste water,

4. Waste from consumed products.

MATERIAL AND METHOD

We performed two measurements during 020(April-October), direct
measurements within the industrial complex. Theryaarefully it has been taken the
samples and their treatment in laboratories aCyeter for the Nuclear Applied Physics in
Tirana. In the first period we determined the lewélbasic radiation dose — Natural
Background, then the radiation dose level of ungseed materials and radiation dose
levels after technological processes of materisdswe researched NORM - Naturally
Occurring Radioactive Material / TENORM - Technatmily Enhanced Naturally
Occurring Radioactive Material.

Industrial Complex “New Co Ferronikeli Complex L.IC” — Drenas

The Industrial Complex is located at a lower gepbia region, namely in the
Drenica region, about 30 km far away from Pristiha&, capital of the Republic of Kosovo,
(Fig. 1). It consists of two complexes, mining (1.5 km ah@ km the distance from the
smelter) and the smelter. Currently the factoryyombrks with one line because of the
economic crisis, with a low export, but also it ha®t enough capacity for two lines.
According to the operator’s information, the mamducts are Ferronikel blocks weighing
25 kg, with approximately 35% Ni content.

The production Ferronikel in Drenas includes prepampre-metallurgical raw
materials and the melting process. Therein, theenahtpasses two ovens (rotary ovens),
each with a length of 100 m and a width of 5.0 nd then putted into the melting process
in electric ovens. The capacity of the rotary oaed electric oven is around 12,000 t Ni /
per year (MwCo FERRONIKELI COMPLEX L.L.C, 2010).

Direct measurement and chemical-physical treatmehsamples in Laboratories

During the measurements we performed 20-25 measmtemthin a short time, on
a point of a material and it is calculated the agerradiation dose of Gama Total of that
material. At the same time, were taken the samplesaste from converter. Doses of
radiation levels are measured in a height of 5 bava the ground surface, and for the
natural background in the height of 1 m above tteaiigd surface. For this research are
used the following radiation detectors: Gamma-spewtter Gr-130; Inspector-EXP-
Radiation Alert, The samples for laboratory analysie carefully taken in the surface of 1
m? and in the depth surface of 5 cm.
The Center for Nuclear Applied Physics in Tirarsawiell equipped with laboratories in
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this field, starting for the laboratory of Radioerhistry to the laboratories with
spectrometric measurements. Sample has gone thrtughfollowing preparations:
The preparation of sample for analysis has padsedigh several procedures, so as they
are broken in very small pieces, homogenized, drie@¢asured, etc. For Gamma
Spectrometric measurement it is used the devicengaspectrometer CANBERRA.
Gamma-spectrometer can handle a wide range, rafgimglarge samples to smaller ones,
in dishes from Marinelli, in bottles, filters, Pietdishes, etc. (GNBERRA- GAMMA
SPECTROMETER DETECTORZ2000).

With gamma spectrometric analysis it issdeined the specific activity (Bqg / kg) of
the converter waste. There are identified radioises and their activities.
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Fig.1. Location of measurement and sampling in New€erronikeli Complex L.L.C
(FADIL 2010)

RESULTS

In the Republic of Kosovo the field of study fron©ORM / TENORM has not been
researched a lot, unfortunately from the respoasibktitution - Kosovo Agency for
Radiation Protection and Nuclear Safety we donitehget any regulation which handles
this field. Our researches used to deal with dirmeasurements that are performed near
the surface of materials and treatment of sampléaloratory. The results of direct
measurements are presentethbie 1

Table 1. Data of ambient gamma dose rate measuremntesf natural background, raw
material and residues, at the NewCo Ferronikeli Comlex L.L.C (Fadil, 2010)

Location Sample ID | Distance [m] [nSv/h]
Natural background dose rate FN-1 1.0 70
Ore (black and brown) FN-2 0.05 86
Hard coal FN-3 0.05 75
Converter slag FN-4 0.05 110
Electro filter dust FN-5 0.05 107
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Fig.2 Data of ambient gamma dose rate measurementt matural background, raw
material and residues, at the NewCo Ferronikeli Comlex L.L.C - Drenas

From the obtained results it is shown that raw nelteand waste are characterized
by a low natural radioactivity. The results of direneasurements of levels radiation doses
NORM/TENORM are within the interval of 75 nSv/h 2AnSv/h. The worldwide average
of natural background dose is about 2.4mSv/per (i¢esCEAR 2008).

Relying on worldwide average of natural backgrowacan assume that in a year
an employee performs an average of 2000 workingshdlien based on the calculations it
is shown that he/she can receive a radiation db8el89 mSv/year, only by the radiation
of above mentioned materials (minerals, coal, wasta converter and dust from electro-
filters). Based on the standards provided by theo&iom Regulation (BRATOM 96/29,
1996), the equivalent allowed dose for professiov@kers exposed to radiation during an
year on the average is 20 mSv/year. The maximura gdoany single year: 50mSv/year.
For the public is: 1ImSv/year. The measured andukked doses on the basis of the above
mentioned limits are on natural background level.

Therefore, these materials may be considered te posradiological concern for
employees within the industrial complex and for phblic that lives near the industrial
complex. The sample from the field is treated ie kboratories of the Nuclear Applied
Physics in Tirana, respectively in the laboratody Gamma spectrometry (Gamma
Spectrometry - CANBERRA). The determined resules@esented itable. 2.

Table 2 Radionukleidet dhe aktiviteti specifik ngambetjet e Konvertorit [Bg/kg] at
the NewCo Ferronikeli Complex L.L.C — Drenas (FRpiL , 2010)

Location Radionuclide |*“K | ?*Ra | ?*®Ra | ?®®Th | %%Th | 2%

Industrial Complex
“Ferronikeli” Drenas| Concentration |37 +7 |17+ |[6+1 |5+1 |5+1 |10+3
Waste (scoria) from Bg/kg
Converter
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Based on the obtained results it is shown thavahges of the concentrations of all
these radionuclide on the waste from converter emnaracterized by a very low
radioactivity and can be classified M®RM (Naturally Occurring Radioactive Material).
From the results we can see that we have incrdegels of concentration since the natural
background is in the interval 100 - 1000Bg/kg.

CONCLUSIONS

The overall purpose of this researchthis above mentioned industrial complex
was: Determination of the level of radiation dositection of the presence of radioactive
elements (radionuclide), their specific activitypeassed in Bqg/kg, analysis, review,
information and assessment of potential risks. &ebes in "NewCo Ferronikeli Complex
L.L.C" - Drenas, in particular the radiological iagis of Technologically Enhanced
Naturally Occurring Radioactive Material, espegialhe processing minerals and their
waste, are of great interest.

Based on the results of the research we can canchat the industrial complex
"NewCo Ferronikeli Complex L.L.C" - Drenas includiiminerals and their waste from
technologic processing in terms of radioactivitye adlow radiation sources.
On the basis of the allowed maximum activity we edim a conclusion that these minerals
and their waste can be used as construction migterigonstruction products.
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