VI UHTAPSD y AR FOVHIE

o

1184. 95 H7ZAMBLD y FBEAXRY M ILAIE
Bk EELY, kil BIEL, A 52

Measurement of Gamma—Ray Spectrum from Uranium Glass

Shogo SUZUKI, Akihiko NAGAYAMA and Noboru OI

Uranium glass is yellowish green glass which is produced by adding a small amount of uranium as a coloring agent
into ordinary glasses. The glass has a characteristic of emitting strong fluorescent light of around 550 nm under ultravio-
let light. Most of uranium glass was fabricated before World War 2 but still small amount of uranium glass is being fabri-
cated nowadays. In this study, various kinds of uranium glass were subjected to the measurement of the y-ray by Ge
semiconductor detector. It was found that in older glasses (fabricated from the late 19th century to the early 20th centu-
ry), y—ray peaks from 2Pb and 214Bi were clearly identified which are in equilibrium with 226Ra that was apparently not
completely separated from uranium due to the level of purification technology at that period. From the comparison of
gamma peaks of 235U and 234Pa, it was found that many uranium glass samples fabricated after World War 2 use depleted
uranium. The content of 4°K in uranium glass was found to vary with where specimens were produced.

KEYWORDS: uranium glass, germanium semiconductor detector, gamma-ray spectrum, depleted urani-
um, uranium 235, protactinium 234, potassium 40, bismuth 214, lead 214
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Fig.1 Some photos of uranium glass manufactured before
World War II (from left to right, UG2, 5, 3 and 24)

Fig. 2 Some photos of uranium glass recently manufactured
(from left to right, UG18, 20, 1 and 16)

Table 1 Energy and intensity of major y-rays emitted from
uranium glass

Nuclide  Half-life y-ray energy/keV (Intensity/%)

%50 7.0x108yr 143.8(11.0), 163.3(5.1), 185.7(57.2),

205.3(5.0)
2381 4.5x10°yr 49.6(0.06)
24Th  24.1d 92.4(2.8), 92.8(2.8)
24Pa  1.17 min 258.3(0.07), 742.8(0.08), 766.4(0.29),

786.3(0.05), 1,001.0(0.84), 1,193.8
(0.01), 1,510.2(0.01), 1,593.9(0.003),
1,737.7(0.02), 1,831.3(0.02)

26Ra 1.6x10%yr 186.1(3.5)
24Ph  26.8min  295.2(18.5), 351.9(35.8)

214Bi 19.9 min 609.3(44.8), 1,120.3(14.8), 1,238.1
(5.9), 1,509.2(2.1), 1,764.5(15.4)
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Fig. 3 Typical y-ray spectrum of uranium glass
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Fig. 4 y-ray spectrum of uranium glass manufactured at the late 19th century

ALTWABEEENRD 5B, Fig. 30y AT FILTIF
MBIOVE— 7 PO IENICHEDOONG, COZ LiF, BiE
TRTYIVIER &L T, fMEORWE WY 5 V2R
EXN, ThICEEINTW/Ra LD 2UBiOY— 7 3

(3)

HADOTEZWhtEZLNS, 723 214Ph I LU 214Bi
OY—71%, WW2 Ugiicibsah/ic e Bbhsusun
SAIE =7 DFEEIDOEWID L3, PKICREINS
2T, UV ADFERBHEDO—D>ONEw T %

=+
Bl

BARF NFESFH Vol. 4, No. 1 (2005)



OF 98 & 30 (8K, fib)

AL T %,

6
10 5__" |§§ | = T T
SE oo -
s &5 &7 8 s — _
10 PR . o =2
Ot N -— ~ — =
2N : »H — @ ~
. e ~ o & = Py >
=) w - = oy I
= = 3 : E ) éﬂ £ .9_3 .
= : o R Zﬁ =
= oo T3 .3
E " ' : e i
a ' ' '
c
o )
(=]
0102_
10'+ *
100 1 | 1 1 | | | 1
0 500 1000 1500 2000 2500 3000 3500 4000
Channel number
Fig. 5 y-ray spectrum of uranium ore (Ningyonite)
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Fig. 6 Peak ratio of 25U 205 keV to #*Pa 1,001 keV in uranium
glass
Late 19th century: UG2, 3, 5, 11
After WW2: UG1, 6, 12, 13, 16, 18, 19, 20
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Fig. 7 y-ray spectrum of light-blue color glass which shows radioactivity from 'K
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Table 2 Peak ratio of y-ray spectrum from 255U at 143.8 to
185.7 keV, and 23¢Pa at 766.4 to 1,001.0 keV

Peak ratio of 235U at Peak ratio of 23*Pa at
143.8 to 185.7keV ~ 766.4 to 1,001.0 keV

Late 19th century

UG2 0.198 0.457
UG3 0.203 0.467
UG5 0.208 0.456
UG11 0.208 0.472
Early 20th century
UG15 0.194 0.453
UG17 0.201 Not detected
UG22 0.150 0.554
UG24 0.210 0.487
UG26 0.199 0.461
After World War 1T
UG1 0.203 0.460
UG6 0.207 0.445
UG12 0.265 0.381
UG13 0.204 0.405
UG16 0.193 0.469
UG18 0.196 0.455
UG19 0.195 0.458
UG20 0.201 0.492
Uranium ore 0.121 0.490
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