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The Analysis of Natural Uranium Decay based

on Gamma-ray Measurements
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Abstract

Measurements of gamma-radiations from natural uranium dioxide were
performed to analyze the decay chain of natural uranium. 10.1g of natural
uranium dioxide was used as a specimen and the measurement was done for 24
hours. Genie-2000 was used for the analysis of gamma ray energy from
uranium. Theoretical estimation of gamma rays from the decay chain and data
from the measurement were compared quantitatively. Based on these
comparisons, the gamma rays from the decay chain of natural uranium were

analyzed.
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% 5-1 AFH gy mE AJaug S
LS E(rﬁzl;%y =& Area 66(5]151%6)\7 Counts | A tiH]&

Th227 62 0.24% 960603 3.171849 302852 93.64242
Th227 256.3 6.80% 249809 2.190952 114018 35.25465
Th227 299.9 2.00% 2614 2.021914 1292 0.399746
Th227 329.8 2.75% 2761 1.914862 1441 0.445831
Th231 84.2 8% 687395 3.037846 226277 69.96515
U235 90 1.50% 2723453 3.003883 906644 280.3355
U235 105 1% 47924 2.917995 16423 5.078198
U235 109.1 1.50% 5519484 2.895 1906558 589.51
U235 143.8 10.50% 1027667 2.708326 379447 117.3256
U235 163.4 4.70% 584887 2.608908 224188 69.31933
U235 185.7 54.00% 8504085 2.5008 | 3400546 1051.453
U235 205.3 4.70% 816953 2.409988 338986 104.815
Pa234 98.4 25.109% | 11423557 2.955443 3865260 1195.143
Pa234 110 8.55% 4182855 2.889979 1447365 447 5271
Pa234 131.3 20% 40917 2.773964 14750 4560832
Pa234 152.7 7.20% 7298 2.66266 2740 0.84748
Pa234 226.9 6.50% 43216 2.314266 18673 5.773944
Pa234 569.3 10.40%6 54283 1.266852 42848 13.24888
Pa234 733 8.50% 25491 0.982039 25957 8.026007
Pa234 936 20.00% 81059 0.74372 108991 33.70023
Ra226 186.2 3.28% 1483208 2.498435 593654 183.5588
Pa?231 283.7 1.60% 1803 2.08287 865 0.267655
Pa231 330.1 1.30% 6191 1.913822 3234 1.000231
Bi211 351.1 12.20%% 4822 1.842711 2616 0.809117
Bi211 404.8 4.10% 969 1.674888 578 0.178887
Bi211 426.9 1.90% 1827 1.611282 1133 0.350597
Bi214 609.3 46.30% 1869 1.187695 1573 0.48657
Bi214 768.4 5.04% 961133 0.932615 1030579 318.6562
Bi214 806.2 1.23% 28334 0.883852 32057 9.912193
Bi214 934.1 3.21% 1315 0.745501 1763 0.545405
Bi214 1155.2 1.69% 669 0.580426 1152 0.356386
Bi214 1238.1 5.94% 10191 0.536222 19005 5.876433
Pa234m 742 0.06% 218253 0.969113 225209 69.63493
Pa234m 1001 59.00% 2163157 0.687004 | 3148680 973.5757
Pb214 785.9 1.10%% 142145 0.909544 156281 48.32248
Pb211 831.8 2.80% 16830 0.853018 19729 6.100525




352 Ao #Fe] A R ddiH e
A% | Curie(0.ly) | Fdiu & AF | Curie(ly) | duiu &
U-235 1.5371E-02 4.9436E+05 U-235 1.5371E-02 4.7533E+04
Th-231 0.015370525 494359.4594 Th-231 0.015370525 4.7533E+04
Pa-231 3.10918E-08 1 Pa-231 3.23363E-07 1.0000E+00
Th-227 4.73596E-11 0.001523219 Th-227 5.06433E-09 1.5661E-02
Pb-211 4.73596E-11 0.001523219 Pb-211 5.06433E-09 1.5661E-02
Bi-211 4.73596E-11 0.001523219 Bi-211 5.06433E-09 1.5661E-02
Pa-234 0.333785934 10735498.89 Pa-234 0.333796647 1.0323E+06
Ra-226 4.25562E-14 1.36873E-06 Ra-226 4.55849E-11 1.4097E-04
Pb-214 2.1261E-14 8.76785E-07 Pb-214 4.36423E-11 1.3496E-04
Bi-214 2.71931E-14 8.74607E-07 Bi-214 4.36354E-11 1.3494E-04
8 % | Curie(10y) | ZdiH& % | Curie(100y) | ZdiH &
U-235 1.5371E-02 4.7356E+04 U-235 1.5371E-02 4.7383E+02
Th-231 0.015370525 4.7356E+04 Th-231 0.015370525 4.7383E+02
Pa-231 3.24577TE-06 1.0000E+00 Pa-231 3.2439E-05 1.0000E+00
Th-227 4.65151E-07 1.4331E+00 Th-227 2.26639E-05 6.9866E-01
Pb-211 4.651561E-07 1.4331E+00 Pb-211 2.26639E-05 6.9366E-01
Bi-211 4.65151E-07 1.4331E+00 Bi-211 2.26639E-05 6.9366E-01
Pa-234 0.333796647 1.0284E+06 Pa-234 0.333796642 1.0290E+04
Ra-226 1.60873E-08 4.9564E-02 Ra-226 1.96767E-06 6.0657E-02
Pb-214 1.60321E-08 4.9394E-02 Pb-214 1.96706E-06 6.0639E-02
Bi-214 1.60321E-08 4.9394E-02 Bi-214 1.96706E-06 6.0639E-02
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