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Abstract

The Contents of uranium and thorium in radioactive ores produced in Korea were dete—
rmined by gamma.ray spectrometry utilizing Ge(Li) diode detector. Both methods, namely,
gamma-ray spectrometries of activated samples and non-activated samples, were tested and
compared for their accuracies and rapidness in determination of contents. Also the useful—
ness of application of Ge(Li) diode detector to the determination of uranium and thorium
contents in ores was discussed in detail.
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Fig. 1. Gamma-ray spectrum for Au!* as obserbed with
Ge(Li) spectrometer
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| Weight I (g) | Weight I (mg)

t U0s (%) ThO, (%)
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M (monazite) | 0.4 9.7 . 5+0.05 . 1508
I (Inchun) ! ? ? 2.3-+0.05 100+5
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(3-3) Scintillation counter 0ff &t FEHSI{E Bl

olw] HERF A AZE 20mm= =9 &
BAA #rEstd e f N g -8 mET
338}7) wl 2o background shieldsl] {&BI5F 8] &

g} Fig (2)¢} Fig (3)o] &k P2l M ¢ spec-
trum-¢ ER39 e}, Uranium 2} Thorium & 4%
2E #iEsted delA Ki#s 52~108KeV EE
£ 7—## energy fHifizl 560~660KeV RS =



276

o SONRNITE
© FITCHBLE NDE
Kl (Tii IwT
[ 4
76212
BOKeV 230 KoV
| { 2!
A J- !
. L i .
b e | sy TIZ08
g K M 2420(.\/j [252KeV | 324
x Lh e 1 K e P \
g e A AL 533KeV
H A P Tl ) 603KeV
& 806 960 KaV
a
y -
£ B SN
] v .
il LU Y]
[T h e L
ATak . "
N (N .
: S
: Fur o, -
ey
2 N
20 S0 a0 [11] 140 170 200 30

CHANNEL. NUMBER

Tig. 2. Low energy gamma-ray spectrum for monazite
and pitchblende with Nal(TI) 3"x3"
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Fig 3. High energy gamma-ray spectrum for monazite
and pitchblende with Nal (T1) 37x3"
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Fig 5. Variation of gamma-spectra with cooling time
Table II Counts/z/30 min by Nal(TI) 3"x3”
Energy | ‘ ‘
(MeV)! 0.6 0.9 1.1 ‘ 1.7 2.6
Sample | |
P 10903+125 ! 318.3438.8 '  1571437.5 21574-35. 8 —
M 5486-66. 9 1 7548+88. 3 219, 84-19.5 176. 2410, 3 16434-20. 4
I 827.84+38.1 | 102.9435.1 — ; - —
S 982.0+19.8 !  1284+73.7 45. 05-+8. 96 37.55+4. 36 281, 3+9. 71
Table III Counts/100mg/10min by Ge(LID) 4Days After Neutron Activation
Energy | {
(MeV) | 0.106 . 0. 228 0.277 0.312
Sample ! ! :
P } 759004563 ‘ 294059, 2 1920-+48. 0 —
— _ (1127+23.5)
M 1120801185 1640519 5
1 9447-+94.9 377.3+7.51 241. 7-:5.70 —
— _ (1634:3.19)
S ; 15750175 21456, 63

( ) is counts counted l6days after neutron activation.
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Table IV Determination of Contents of U and
Th by 1. 76MeV and 2. 61MeV Gamma-

ray
| Contents of ThO, | Contents of UzOg
' by 2.61MeV | by L 76MeV
P | <4.29>
M 9.7 0. 350, 021
S | 1.29+0.031 |  0.075-£0.0088

428 3=

Table V Determination of Contents of U and
Th by 0.6MeV and 0. 9MeV Gammar-
ray

| U0s(%)

A 24 A 4% 1970. 12

Sam-

ple ThO2(%)

{ K.s=2542+29. 1
S 0.086--0. 128 1.74+0.623 K =74, 250, 04

‘ ! K= 47412. 6
I io. 323:-0.0270. 100+0. 053 ™™= 776%76%)

Table VI Determingrion of contents of U and Th by Neutron Activation

Contents of U0y

Contents of ThO,

Contents of UzOg Cotents of UjOg
Sample ‘ by 106(%) ‘ by 228(%) | by 277(%) i by 312(%)
P { 4. 29> 4. 295 <4. 29> —
M | <0.35:0.021> — 9.7
|
I | - 0.551+0. 016 0. 5404-0. 019 —
i _ (1. 289+4-0. 036)
S | 0.86+2.59 | 1. 266=0. 055
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