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Neutron-activation Analysis of Thorium
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Thorium contents in natural water and iron ore were determined by neutron-activation
analysis which is much more suited to the determination of a trace amount of thorium
than colorimetric or emanation methods. Thorium in water was coprecipitated with
Fe(OH); by NH,OH after addition of FeCly and then dissolved with HCl. Iron ore was
decomposed by alkali fusion or acid treatment and brought into HCI solution. Removing
a great portion of iron from the aboved HCI solutions with ether, thorium samples
with 2-3 mg of FeCl; were sealed in quartz tubes and irradiated in an atomic reactor,
JRR-2 or JRR-3.

233Pa(B-decay) produced from 232Th by irradiation was dissolved with HCI(8N)-HF((. 1N).
After addition of 231Pa (a-decay) as a tracer in order to calculate chemical yield of
233Pa in the following procedures, 233Pa and 231Pa were separated and purified by ext-
raction with di-isobutyl ketone. Electrodeposiotion of 233Pa and 231Pa on a cathode of
Au-plated Cu was carried out at a constant current of (.5 A for 4 hrs.

Thorium contents in the samples were determined by comparison of «- and g-activities
on a plate with those of standards obtained by irradiation, separation and electrodeposition
of a known amount of thorium.
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Fig.2 Samples and standard sources for irradiation
in aluminum capsule.

size: L 28mm x140mm
S 28mmx 70mm

1. Samples in quartz tube
2. Standard sources in quartz tube
3.  Aluminum foil for buffer
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Measurement of a and R~
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Fig.3 Isolation of Pa

The figures in the brackets show the doses used
in the second cycle separation.
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Fig4 Apparatus for Electro-deposition
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Table.T Thorium contents

‘ locality sampling { Th g /sample Th g/g or ¢
S S s
Spring water Isawa-miyuki 3.2¢ 5.0xX1077 g 1.6x1077g/¢
‘ Tenninkyo 3.2 5.2x1077 1.7X1077 /¢
Shin-arima 1.6¢ 6.8x1078 4.3x10°8 /¢
Sandstone Africa 101. 9mg 1.9x10°% 1.9%10°5 /g
Magnetite Kamaishi 102. Omg ! 2.6x1077 2.5X1076 /g
Hematite Sennin 106. Omg ! 9.0x10°8 7.5x1077 /g
Pyrite | Sasatani 262. 6mg 1 2.3%x10°8 8.8x10°8 /g
FeCly«6H,0 No.] Wako (Fe 1, 014ng) 2.5X1078 2.5%10°8 /g Fe
(commercal) No.2 Yoneyama (Fe 1, 096mg) 2.3%x1078 2.1x10"% /g Fe
No.3 Kanto (Fe 1, 086mg) 1.3x16°8 1.2x10°% /g Fe
J




