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Experimental Validation for Analysis of Specific Activity of Natural Nuclides in Ores by Sourceless Efficiency Calibra—

tion Method. Yan Wen —xun Feng Ya — hui Li Jian — jun  Zhou Cheng Zheng Jian — ming Cheng Wei Dai Dong — ging

Zhang Xiu. 1 Jiangsu Entry — Exit Inspection And Quarantine Bureau Nanjing 210001 China; 2 Radiation Environment Monito—
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Abstract:  Objective To verify the accuracy of the specific activity of natural nuclides in ordinary ores by sourceless effi—

ciency calibration method( LabSOCS) . Methods

Standard point sources were used to verify the reliability for characterization

of y detector using LabSOCS and standard ores volume source and non — standard ores volume source were used as experimen—

tal validation for analysis of specific activity of natural nuclides in ordinary ores by LabSOCS. Results

LabSOCS can be ap—

plied to characterize the specific activity of natural nuclides in ordinary ores. Conclusion LabSOCS can be used as a supple—

mentary method to efficiency calibration for analysis of specific activity of natural nuclides in ores.
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5 ¢em 50 ~2 000 keV 9.2 2.1 LabSOCS ' Am
cpso . Genie 2000, "Eu 1
1.2 0°.45° 90° LabSOCS
241 Am 152 Eu .
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( IAEA) b
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TAEA “Canada Certified Refer—
ence Material Project( CCRMP) ” ( 1
IAEA/RGU -1 U 7.09%) WAL IR2E
226 210
Ra  “"Pb LabSOCS 1~ 3 .
: @IAEA “Canada Certified 0°.45°  90°  Lab—
Reference Material Project( CCRMP) ” ( S0CS
:TAEA/RGTh -1 Th 2.89% U 219 /g) 0.11% 4119 (P
1112.02 keV) LabSOCS
o 2
[AEA o
L3 5 1 (0°) LabSOCS
LabSOCS (keV) LabSOCS (%)
2 Am 50.54  0.00144 0.00145 0.69
75 2, 12178 0.00198 0.00197 ~0.50
mm 50 mm ) 244.6  0.00137 0.00136 ~0.73
LD ( ) 344.27  0.00100 0.00101 1.00
' 778.89  0.000500 0.000506 1.20
: Zirc2012; @ . Lantha— 1112.02  0.000365 0. 000380 4.11
non2012. 1407.95  0.000308 0.000315 2.27
2 45° LabSOCS
° (keV) LabSOCS (%)
1.4 Y MCNP HAm 59.54  0.000938 0.000910 ~2.98
Canberra LabSOCS 2y, 121.78  0.00176 0.00170 -3.41
244.6  0.00123 0.00120 ~2.44
LabS0CS 344.27  0.000916 0.000918 0.22
. 50 ~ 150 keV. 778.89  0.000460 0.000470 2.17
150 ~ 400 keV.400 ~700 keV  LabSOCS 1112.02  0.000350 0.000363 3.71
1407.95  0.000286 0.000296 3.50
(1o) 7.1% 6.0% \4.3% .
1.5 : A=(S/T- S,/T,) F 3 90° LabSOCS
*F,*HXB/(E+Q*F, *P) S (keV) LabSOCS (%)
T S 2 Am 59.54  0.000886 0.000885 ~0.11
0 2y, 121.78  0.00141 0.00139 ~1.42
T, HXB E 244.6  0.00106 0.00105 ~0.94
0 p F 344.27  0.000815 0.000790 -3.07
778.89  0.000422 0.000425 0.71
F, F, o 1112.02  0.000326 0.000335 2.69
1407.95  0.000268 0.000278 3.73
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oy Sample 6
ds 1 2
N (Bykd  (Balkd  (Barkd  (Bak) (%)
Zirc2012 2327 565 575 570 621 8.21
26g, 2176 2226 2201 2339 5.90
Lanthanon2012 ~ 232Th 2632 259 2614 2 800 6.64
3 226R, 153 157 155 170 8.82
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4 LabSOCS
H C dyy dy. dy s ds.
(%) (%) (' mm) (' mm) (' mm) (mm)  (g*em™?)
1436 85.60 1.5 1.5 50 75 0.95 °
LabSOCS
TAEA/RGU - 1( %) :Si:99.5 Ca: 0.1 P:0.1 Al Lab-
0.1; SOCS o
IAEA/RGTh -1( %) : Si:98.0 Ca: 1.0 P:0.5
Al 0.2;
Zirc2012( %) : Zr:42.8 Hf:6.8;Si: 15.0; 0:34.6;
Al 0. 3; o
Lanthanon2012( %) : Nd: 18. 6; Pr: 4. 0; La: 12. 8;
Y:26.6;Ce:0.6; Ca:0.3; Al:0.9; Si:1.3;S:0.5; P: 6.
6;Cl:0.8;Fe:2.8 ;Co:3.2;Ni:2.9; Mn: 1.0 ; Cu: 0. 6; °
7n.0.4;0:15.0;
4 ( Lab-
SOCS) 2 1 . v
5 6 . J. 2009 29(1): 116 —
121.
5 2
| 2 . 2011 34(8): 1-5.
(Ba/kg)  (Balkg)  (Bq/kg)  (Barkg) (%) 3 . 1S0CS
IAEA/RGU-1  238¢ 5356 5268 5312 4960 7.10 J . 2005 25(3): 287 -
IAEA/RGTh-1 22T} 3062 3108 3 085 3250 5.08 290.
4 .
5 6 K
I 2009 29(1): 116 —121.
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