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Application of X-ray as re-radiation source
in thermoluminescence analysis
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Kanagawa, 231-0003, Japan
20 National Food Research Institute, 2-1-12, Kannondai, Tsukuba, Ibaraki, 305-8624, Japan

Summary

0 O Thermoluminescence (TL) method has been used for detection of irradiated foods which are contaminated with
silicate minerals. After the first TL measurement, minerals are re-irradiated with ®Co-y -rays for normalization and the
first and second glow curves are compared. In the present study, the TL glow curves were investigated for quartz sand
and minerals isolated from pepper and potato after the irradiation with gamma and 70keV of X-ray, in order to know the
possibility of whether to be able to use X-rays as re-radiation source for normalization. Glow curves of samples irradiated
with X-rays showed same shape and peak position as those irradiated with ®Co-y -rays, but large difference in intensity.
The intensity of TL glow curve for X-ray was significantly larger than that for y -rays. These results indicate that X-ray
irradiation has a potential to apply for the confirmation of mineral isolation due to higher TL intensity, and as a re-
radiation source.

Key words: thermoluminescence, re-radiation source, X-ray
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Fig. 1 TL glow curves of minerals from white pepper irradiated with (a, a) y -rays and
(b, b’) X-rays at 1.0 kGy. The measurements were made after 3 days of storage

since radiation treatment.
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Fig. 2 TL glow curves of minerals from potato irradiated
with (a)y -rays and (b) X-rays at 1.0 kGy.
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Table 1 Quantum yield of the TL emission for each unit weight of minerals from white
pepper and potato, and quartz sand irradiated with y -rays and X-rays.

Glow 1/sample weight (nC/mg)

Minerals from

Minerals from Quartz sand

pepper potato
Control 129+ 0.61 134+ 057 160+ 0.72
y -rays, 1 kGy 48143+ 31.47 439.36 + 39.13 618.75 £+ 61.85
X-rays, 1 kGy 924.46+ 49.02 608.28 + 48.74 2615.36 = 234.40

n=4meant S.D.

The measurements were made after 3 days of storage since radiation treatment.
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Fig. 3 TL glow curves of quartz sand irradiated with
(a)y -rays and (b) X-rays at 1.0 kGy.
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Fig. 4 TL glow curves of minerals from potato.

glow 1: irradiation with y -rays at 5 kGy.

(before re-irradiation)
glow 2 § -ray): re-irradiation with y -rays at 1 kGy.
glow 2 (X-ray): re-irradiation with X-rays at 0.5 kGy.
After re-irradiation, samples were stored overnight.
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Fig. 5 TL glow ratios of minerals from potato irradiated
withy -rays.
e []re-irradiation with y -rays at 1 kGy,
A U re-irradiation with X-rays at 0.5 kGy;,
m (] re-irradiation with X-rays at 0.3 kGy,
0 O re-irradiation with X-rays at 0.1 kGy.
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