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This paper describes the results of an intercomparison exercise on determination of natural radionuclides samples received by an industry involving NORM. Within the framework of IAEA RER 9155 project two NORM
samples of phosphate ore and phosphogypsum were analyzed. The main radionuclides contributing to gamma exposure are 2'4Pb and 2'4Bi from the 235U decay series and 228Ac, 22Pb and 2°%T] from the 232Th decay series. In
the phosphate industry, exposure to gamma radiation from radionuclides in the 233U decay series is the main concern for radiation protection and, as in many other industries involving NORM industries, arises mainly from

accumulations of mineral concentrates or residues.

Materials and methods

These two NORM samples were opened in the air for drying on trays for 2 days and then in the oven were dried at a temperature of about 80°C for 8 hours until a constant mass was obtained. Each sample was put in a 250
and 500 ml Marinelli beaker, then stored in tight plastic containers for about 30 days to allow radioactive equilibrium to be reached between parents and their daughter, concretely to parents 22°Ra and 232Th and their
daughters, before the measurements to have been performed. An empty Marinelli beaker similar to others was also counted under the same conditions to determine the background. An empty Marinelli beaker similar to
others was also counted under the same conditions to determine the background. The measurements were performed by using the High Purity Germanium (HPGe) detector and the activity concentration was determined by
gamma-ray spectrometry method (Genie 2000 software). The detector has an energy resolution (FWHM) of 1.8 keV for 1.33 MeV y-energy of °°Co and 40% relative efficiency on the peak. To avoid radiation from outside and
other fluctuations, the detector was shielded by three layers of lead, copper and cadmium. The counting time interval was 24 h for each sample, to have a better statistical of counts. The energy calibration was performed in
the range from 30 keV to 2000 keV by a mathematical model Software of LabSOCS. The range of absolute efficiency uncertainties was calculated on each peak, however, these varies from 10% at low energies to 4% at high

energies.

Results

The values of activity concentration of radionuclides
226Ra, 232Th and 4°K for both samples and uncertainty
(+10) are presented in Tables A and B. For this
intercomparison we use efficiency calibration curve
generated by Labsocs. In figure below is presented as
example the case of phospogypsum. From the results
shown in table A, final score in the phosphate ore
sample has been for three natural radionuclides taken in
consideration Acceptable. In the case of phospogypsum
for 226Ra and 232Th the final scores has been Acceptable,
whereas 4°K has been Warning. Z-score has been

Acceptable in both cases.

Conclusions

A. Evaluation results for phosphate ore sample (Bq ggi)

Isotope Lab. Lab, | Bias Max. Reference | Unc. Ref, P Final | Z-Score
Value | Unc. | Relative | Acceptable | Value Value Score
Relative Bias
Edit dimensions - Gene
i P — K-40 28 1.8 | -7% 20 % 30 1.5 8% A A | -035 A
Comment  [Phasphagpsum g Ra-226 442 21 | -11% 20 % 530 20 1% A A 0.85 A
Unit: & mm Cem Cm  Cin O R
No.| Description | di | d2 | d3 | Material | Density | Rel. Conc i Th-232 42 3 | 4% 20 % 44 1.9 | 8% A A | -020 A
1 Liner - side 2 86 64 |hpolyeth ~wJ| 0.95
2 Liner - end 2] pve ~|| 14 Help
3 Source - side 20 phosp.p ~|| 0.9 1.00
4 Source - end 20 phosp.p ~+|| 0.9 1.00 Wiew Drawing...
5 | Source-Detector 0 0 hd ) 1
_ B. Evaluation results for phosphogypsum sample (Bq kg~)
= B8
SeneralPupest Hatnell ecker sotope | Llab. | Lab. | Bias Max. | Reference | Unc.Ref. | P Final | Z-Score
| Value | Unc. | Relative | Acceptable | Value Value Score
R Relative Bias
. 1) K-40 11 2 | 29% 20 % 15 1.7 8% A W | -146 A
-+ Ra-226 315 14 | -6% 20 % 340 15 1h A A 1031 A
=L Dl i < Th-232 30 18 | 0% 20 % 30 3.0 0% A A 0.00 A
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