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Abstract : Trace levels of uranium and thorium in geologic samples are determined rap-
idly by a direct wavelength-dispersive X-ray fluorescence method. Relative intensity of
scattered tube radiation was used as an internal standard to compensate for variations in
instrumental operating characteristics. U and Th can be determined within a precision of
+ 10% and accuracy of + 15% or less with measuring times of 50 seconds for Th and 400
seconds for U, respectively. The results of XRF analysis were in good agreement with those

of other methods such as nutron activation analysis and inductively coupled plasma atomic

emission spectrometry.
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Tuble 1. Uranium and Thorium Concentrations in Rocks®
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Concentration{ppm) °
Type of Rocks
U Th Th/U
Igneous Rocks
Acidic Rocks(Granite, etc) 35 18 51
Intermidiated Rocks 1.8 7 39
Basic Rocks 0.8 3 37
Average of all Igneous Rocks 3 10 33
Sedimetary Rocks
Placers(with U, Th minerals) 2 60 30
Sandstones 0.5~1 2~5
Shales( Average) 3.7 12 3.2
Gray-green Shales, USA 3.2 13.1 4.1
Shale, USSR 41 11 2.6
Bentonites, USA 5 24 4.8
Bauxites 9.3 53.1 57
Residual Clay 18 13 7.2
Limestones 1.3 1.1 0.9
Limestones, USA 22 1.1 0.5
Limestones, USSR 2.1 2.4 1.1
Phosphated Rocks 2.1(+)
Lignites, coals to 10,000
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Tuble 2. Certified Values of Constituents for the Standard Reference Materials Used for Calibration

\ Elements U Th
Standards — (ppm) (ppm)
SRM278(Obsidian Rock) 4.58 12.4
SRM2704(Buffalo River Sediment) 3.13 9.20
G-2(Granite) 2.00 24.2

AGV-1(Andesite) 1.88 6.41

W-2(Diabase) 0.49 241
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Fig. 1. Calibration Curve for Uranium
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Fig. 2. Calibration Curve for Thorium
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Tuble 3. Results of U and Th Analyses for Standard Reference Materials Using X-ray Spectrometry as well as

Other Mehods

X-ray . Separation
Reference Reported : » Difference ENAA* +ICP**
Material Element [opm] Spectrometry [%] (ppm] ICP
2 PP [ppm] v PP (ppm]
U 3.15 2.69+0.26 146
Sco-1
Th 9.52 9.78 +0.61 273
U 5.85 5.29+0.19 9.57
RGM-1
Th 13.1 14.9+£1.58 13.7
U 4.58 4.72+0.39 3.06 493102
SRM?278
Th 12.4 12.9+1.12 4.03 12.2+£05
U 2.00 191+£0.15 4.50 2.65+0.34
G-2
Th 24.2 24.1+1.86 3.72 23.3+£0.5
U 1.88 1.9440.17 3.19 2.01+044
AGV-1
Th 6.41 7.29+0.53 13.7 10.4 +0.72

* :from J. Korean Nucl. Soc. 24(4), 352(1992).
** - from KAERI-NEMAC /RR-129/94 p.26, 1994.
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