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Thorium and Uranium Prospection with Nal(Tl)

Prospecting measurements using a portable gammapagtrometer with Nal(Tl) or
BrilLanCe detectors provide a fast and safe metfuwdin-situ determination of thorium
and/or uranium contents in rock or other materi@lge quantitative spectrum analysis with
SODIGAM yields reliable data on the Th and U cotden

The spectrum below was measured from a rock saogiaining low concentrations of
uranium and thorium in an activity ratio of apprositely 4 : 1.
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Nal (T1) spectrum of a U/Th sample (744 seconds measuring time)

Many of the overlapping peaks in the spectrum arell wuitable for quantitative
determination of uranium and thorium. The spectrwas measured in a well-defined,
calibrated beaker geometry and analysed with @BISGAM program.

The deconvolution analysis of a multiplet is shawihe following figure.



Sodigam for Windows : Interactive Spectrum Analysis

Program MCA  Display Setup  Help

| s s | i | e G

@ Spectrum File Name : C:\Sodigam.Win\pitchscale_2.asc

ColLc

pall

=1

ounts

=
e

of

1]
ik
o
[=
=
]
=
=

90 100 110 120 1320 140 150 160
Channel Number
Pos = 129.05 chn E= 35205 £ 0.07 ke A = 2069783 cks £ 1.55 % FiyHM = 3271 keVW (9.20%)
Display Range : 43 - 163 Scale : Log Marker Position : 129 chn [ 351.9 ke¥ ROI: 438 cts Show mext Fit: <CR=

SODIGAM fit of the multiplet around 238.6 keV (channel 91.6)

The peak around 238.6 keV (channel 91) is ff&#b, a daughter 6f*Th and
the peak around 295.2 keV (channel 110) is ff&®b, a daughter f%U.

For optimised analysis, a fast energy calibrattomade from peaks in the spectrum and
several regions of the spectrum are automaticaliyged using batch-files.

In the following SODIGAM printout table the peaksamment to nuclides and quantitative
activity calculation is shown for peaks that wenalgsed in this prospecting task.



Peak Assignments:

Library : E:\winTHMCA32 scintiSPEC\Sodigam._\WiniLibraryiscale.lib
Spectrum : E:\winTHCA32 scintiSPEC\Sodigam.win\Spectra‘\Moname.spc

Sample = 10080.0808 grams » neasured for ¥43 seconds + = 0.8 kel
Th-232 f1.81E+18Y/ Energy E-Lit. Ig/% Bn/kg 0 Interf.
2614.2 2614.6 35.88 1531.9 = 182.8
582.9 583 .1 30.98 1154.2 = 93.1
216.5 2911.1 29.88 1548.0 = 183.7
965 .8 967.8 22.58 1761.6 = 126.9
Average activity from clear lines { 4) 14856.1 = 126.7
Ra-226 / 1688.8 ¥/ Energy E-Lit. Ig/% Bn/kg 0 Interf.
184.5 186.8 3.59 11758.7 = 667 .1
fiverage activity from clear lines { 1) 11758.7 =+ 667 .1
Rn-222 / 1688.8 ¥/ Energy E-Lit. Ig/% Bg/kg 0 Interf.
689 .4 689 .3 46 .18 4LB18.7 = 258.3
352.5  3%1.9 37.18 6618.9 = 207 .8 Th-232
2948 295.2 19.28 ¥858.2 = 362.8
1757 .4 1764.5 15.98 6182.4 394 .5
M21.8 1128.3 15 .88 6173.4 * 363 .4
12481 1238.1 .92 2132.9 = 635.8
2284.2 22841 4.99 ¥351.8 = £53.9
7.2 768 4 4. 88 5886.1 = 449 .6 Th-232
2433 .5 2447 .7 1.56 6487.6 * 919.9
Average activity from all lines {9) 6274.5 = 435 .8

The peak at 186 keV is assignedd®Ra, however, its area actually contains shares from
22%Ra (57.56%) an&U (42.44%). Percentage shares were calculatedtétassumption of
natural uranium that has not undergone enrichmeatgsses.

The correspondingly corrected activity of #i8Ra-share is ARa-226 = 6763.3 + 384.0 Bg/kg.
The activity of**4Rn and progeny is somewhat lower than®i8a activity because part of
the noble ga&?Rn is released in the decay?6®Ra by alpha-recoil and due to its long halflife
it can emanate from the sample.

238 and®*?Th contents in a sample is quantitatively deterchinith SODIGAM even after
short measuring times, with high precision and smatertainties.



