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3.13 Natural Radioactivity Distribution Images and Their Educational Uses
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Distribution images of natural radioactivities in vegetables, meat and porcelain works were
obtained by use of Imaging Plate with very high sensitivity to radiations. A brochure titled
"Natural Radiations through Naked Eyes" was published in both Japanese and English which
included the images mentioned above. In this paper, the method to obtain the distribution
images of extremely low level natural radioactivity, the content of the brochure and the effect
of it to the public are described.

1. Introduction

Potassium is always contained in living cells and it contains 0.0119% of radioactive potassium
K-40 which emits beta-rays with the maximum energy of 1.33MeV. Although the radioactivity in
food or meat is only 0.02-lBq/g, if we use Imaging Plate (IP) *1 which was developed by Fuji Photo
Film Co. Ltd. and has very high sensitivity of more than 100 times compared with conventional X-
ray films it might be possible to obtain the images of the natural radioactivity distribution. If so, we
thought that such images would be effective to let the public understand through their eyes that
radioactivity and radiations are naturally present even in food or in our own bodies. This was the
beginning of this work.

Rough estimation revealed that almost one month would be necessary to obtain the distribution
images of natural radiations from vegetables, meat etc. in a shielding box for the reduction of
background radiations. We finally obtained some new images 2>3>41 of vegetables, meat, porcelain
wares, glass wares etc.

Then we published a brochure titled "Natural Radiations through Naked Eyes" including the new
images and have distributed them in public meetings.

2. Reduction of natural background radiations

Since the radioactivity contents in vegetables and meat are almost same or sometimes smaller

than those in environmental natural materials, it is necessary to reduce background radiation

intensity to obtain the images. Figure 1 shows the background radiation intensity as a function of a

thickness of the wall of a shielding box measured with IP by exposing it for 10 hours in the box. A

lead box or iron box whose inner side was lined with Cd lmm, Cu lmm, and acrylic resin lcm, so to

speak a graded shielding box, showed a reduction of background radiations to about 1/30 5 l

3. Specimen exposure, image reading and radioactivity determination

The exposure time of vegetables and meat on IP in the shielding box is very long over about one
month. We had to antisepticize such specimens to prevent from rotting. The specimens were
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Fig.2 Radioactivity distri-
bution images of pork,
banana and ginger

wrapped up with a thin polythene film. After the exposure,
the IP must be quickly read out, otherwise the accumu-
lation of background radiations deteriorates the image clarity.

Figure 2 shows the natural radioactivity images of pork, banana and ginger. It can be seen that the
part of fat in pork does not show radiation intensity. In the case of vegetables and meat, the
contribution of radionudide to making images is K-40 and the contribution of other nuclides such as
C-14 and H-3 is less than 1% because of their low energy beta-rays and low concentration.

Figure 3 shows natural radioactivity distribution images of three pairs of glasses. The radiation
intensity largely depends on the difference of glass material. The intensity from the glasses shown
at the bottom in the figure was estimated by calculation that they will bring radiation exposure dose
to the eyes wearing them about 2-3mSv/y, which is very small and included in the difference of
background radiation intensities depending on
the district.

Fig,3 Radioactivity distribution
images of glasses

Fig.4 Radioactivity distribution
iiages of personal ornaments made
of glass and ceramics
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Figure 4 shows some images of personal ornaments. Some brooches made of porcelain and some
others including necklace made of glass contain some amount of radioactivity of mainly K-40 and of
small amount of other nuclides in uranium and thorium series.

A known weight of KC1 was dissolved in
distilled water. The amount of K-40 was
determined from the natural abundance
(0.0119%) of K-40. The solution was poured
into a vessel and put on a high purity Ge
detector in a graded shielding box. The
gamma-ray energy spectrum was obtained.
Vegetables was then ground and the same
amount of it to the KC1 solution was put into
the vessel. The intensity of gamma-rays
(1.46MeV) from K-40 in the vegetable was Fig. 5 Radioactivities contained in soie
compared with that of KC1 and E-W radio- specimens measured with HP Ge detector

activities were determined as shown in Fig.5 which coincides with published data 6 i
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3. Publication of brochures

Since we obtained some new images of natural
radioisotope distributions, we considered that they
might be helpful to visually inform the figure of
the nature as it is to the public. We prepared a bro-
chure 71 as shown in Fig. 6 which includes various
natural radiation images: natural radioactivity
images of vegetables as shown in the cover paper,
Prof. Roentgen's X-ray images although X-rays
are not natural ones, Prof. Becqerel's gamma- and
beta-ray image from uranium ore, polar light
caused by cosmic radiations, Sun's flare caused
by nuclear fusion, traces of radiations in stones,
paths of radiations in cloud chamber, Cerencov
radiation, natural radioactivity distribution
images of porcelain paint, etc. Both Japanese and
English versions were published. They have been
used for three years in public meetings and some-
times in radiation education classes for high
school students and even in university students.
English version was distributed in foreign
countries, Canada, Australia, USA, Korea and
other countries.

Another brochure titled "Environmental radi-
ations through figures" was published in Japanese, which also has been widely distributed. When
we use these brochures with explanation on the content, we sometimes make inquiries about the

Fig.6 Cover page of the brochure
showing lotus root, sweet potato,
potato, ginger and pumpkin. The
t i t l e of English version is
3lNatural Radiations through Naked
Eyes"
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effect of the brochures. Most of the audience reply that they had rather strong impression on the
images of natural radioactivity in food and consequently in their own bodies.

4. Conclusion

The images of the distribution of natural radioactivity in vegetables, meat etc. were first obtained
in the world by using Imaging Plate. Brochures including them were published and widely
distributed in public meetings or school classes. Fairly large proportion of the public people first
understood that natural radioactivity was included in food and even their own bodies.
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