< NOormViil

Eighth Internaticnal Sympaosium on Naturally
Occurring Radioactive Material - NORM VIl
Rio de Janeiro, Brazil, October 18 -21, 2016

Selt-attenuation
factors iIn gamma-ray
8 spectrometry of
NORM samples

Brigitte R. S. Pecequilo,

Fernanda Cavalcante, Livia F. Barros, Ademar
O. Ferreira, Leandro M. Fonseca, Crislene
Mateus

Instituto de Pesquisas Energéticas e Nucleares — |
IPEN/CNEN



Environmental Laboratory — IPEN/CNEN

spectromeiry of NORM samples

Self-attenuation factors in gamma-ray

Table: Samples analyzed over the last 7 .

years at Environmental Radiometric 1] " Gy 1k
Laboratory, IPEN - Sao Paulo 2 1o
Granitic Rocks ~ 1.57 - 2.02 50 .

122 344 662 1173 1332 1408
Energy (keV)

Sand 1.26 -2.35 132

Sell-attenuation factor

all paint samples p = 1,35 g.am™

Urban Soil 1.07 -1.32 10

Wall Paint 0.97 - 1.46 50
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| transmission of gamma-rays through both the sample of interest and
| an ultrapure water sample in the same geometry, with gamma PN
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Introduction Results
High: i y is currently the most widely

used analytxcal techmque for radionuclides qualitative and quantitative
relies on the correct analysis
of the spectra, dependmg strongly on the efficiency calibration of the
p most often rfi with aqt
Iti-radi i i For i curves
with aqueous standard multi-radionuclides solutions and NORM
samples such as sand, soil, rocks and wall paints with apparent typical
densities higher than water, self-attenuation correction factors were
experimentally determined for hundreds different samples by Cutshall
transmission technique.
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FIG. 2. Self-attenuation curves for (a) wall paint and urban soil and (b)
sand and granitic rocks.

Method

The Cutshall technique consists basically on measuring the

Vall psint samples p= 1,5 g.cm

Sample 2 [T Sample)
transitions in the range of interest.
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FIG. 3. Self-attenuation factors for different samples, but same density.
(a) wall paints, (b) sands.

f;: self-attenuation factor for a particular
I-th gamma transition

S beam intensity transmitted through
the sample for a particular i-th
gamma transition

W;: beam intensity transmitted through
the ultrapure water sample for a
particular j-th gamma transition.
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FIG.1. lllustrative scheme of
the experimental setup.

FIG. 4. Self-attenuation factors of 2'°Pb for sediment and soil samples
with different densities.

Conclusions

The results for self-attenuation correction factors of NORM samples with high apparent densities like sand, soil, rocks and wall
paints measured by high resolution gamma-ray spectrometry, confirm that, apart from density, attenuation strongly depends on the
sample chemical composition, so correction factors must be determined for each studied sample. Yet, the correction must be
performed not only for NORM samples, but for all samples with high densities, when the efficiency curve was obtained with aqueous
standard multi-radionuclides solutions.
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