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Abstract

Charge particle effect have been work out on Polyvinyl chloride ( PVC ) and Nitrate cellulose (CN-85) ,
this effect have been find out and compared together ( PVC and CN-85 ), by using optical density technique ,
this work for this polyvinyl chloride , have been done for the first time .

Polyvinyl chloride used in this work, shows more response and more linearity than CN-85, in respond to alpha
particle in dose range between 6 mGy to 19 mGy.
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1- Introduction

Polymeric plastic materials are being
increasingly used in a wide variety of application
where they are routinely exposed to different kinds
of nuclear radiations, these Solid State Plastic
Nuclear Detectors (SSPND) have found a large
field of applications in various domains of science,
such as alpha particles measurements ™! neutron
flux measurement nuclear physics [,
geochemistry ¥ or geochronology %!,

Solid detectors present many advantages,
such as a significant low cost as well as simplicity
in exploration, ability to use in various geometries
and sizes, an integrating nature, which allows
events to accumulate over a long interval of time
as well as a differential sensitivity to charged
particles such as alpha particles, protons, or fission
fragments, making them very popular among
scholars .

Solid nuclear detectors, by their diverse nature
can be used to detect almost all types of heavy
charged radiation. For this reason, these detectors
can be used successfully among others in mapping
the distribution of nuclear contamination 2.

Their simplicity, ruggedness, existence of
thresholds for registration and different energy loss
for different particles, make solid plastic nuclear
detectors particularly suitable when it comes to the
search for different particles, this can be done
successfully for integrated counting.

The exposure of polymers to nuclear
radiation my causes degradation, which can be
used as a sign for dose received by the detector.
Polyvinyl chloride one of these materials, it was a
subject of many investigations **!.

Irradiated PVC as insulation has many
benefits . It going to with stand much higher
temperatures than regular PVC insulation, the one
which exposed to radiation, my cause the
insulation to become more far superior to ordinary
one in temperature, abrasion and cut-through
resistance.

This effects was due to cross-linking, this can
be accomplished chemically or by irradiation.
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Irradiation is the preferred method of cross-linking
PVC as is does not use high temperatures or
pressure and can be done on small conductor sizes.
During the process of irradiating PVC, the material
is exposed to a controlled beam of electron
radiation. All of these signs can be used for nuclear
radiation detection.

It is very important to check the effect of
different nuclear radiation on polyvinyl chloride
and it’s structure by wusing spectrometry, a
commercially available polymer have been
investigated and found that it could be used as an
solid state nuclear plastic detectors. The polymeric
material use in this work was checked by using
chemical analysis and IR spectroscopy, and it was
found to be polyvinyl chloride with chemical
formula [ -CH, CHCI- ], .

2— Experimental Procedure

Samples of Polyvinyl Chloride and CN-85
have been cut in form of 1x3 cm and the irradiated
spot have been marked, this spot should be used to
pass UV through it, to see the effect of radiation
for different doses on optical density passing the
spot. Alpha source used in this work was Am241.
This source was supplied by the Radiochemical
LTd., Amersham, England. Alpha Particles from
Am241 source, normally incident on samples. The
material use in this work were polyvinyl chloride
and Kodak CN-85 cellulose nitrate film,
manufactured by Kodak Pathe - France.

Samples were irradiated inside a Canberra
cylindrical chamber, Spectro SC from Labomed,
Inc. USA, has been used as spectrophotometer to
measure absorption spectrum for the samples used
in this work.

3— Results and discussion

CN-85 films were exposed normally to alpha
particles and for different doses, the UV spectra for
these detector was measured, as shown in Fig.(1) .
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The UV-visible spectroscopy was used to
investigate the effect of different doses on the
absorption spectroscopy. These samples were
exposed to a range of doses between 0 mGy to 19
mGy, The irradiated samples responded to the
doses exposed by increasing in the absorbance
with dose, and the maximum absorbance was at
wavelength 320 nm. For a single dose there is
decrease in absorbance with increasing in the
wavelength.

At maximum absorbance best fit have been
done as shown in Fig.(2) for different doses, this
figure shows slightly curved, increasing with it’s
slope, as doses increased.

Difference in absorbance between a zero
dose and different given doses, have been shown in
Fig.( 3a — 3g ) , a peak shown in absorbance
differences curve at 320 -350 nm, and start to
shape up with shifting towered higher wavelength .
Amount of absorbance for difference absorbance
curve start to increased from low level to higher
level with increasing doses, as shown in Fig.(4) .
This curve starts to cross over at 16.8 mGy.

Absorbance differences curve at different
doses is given at Fig.(5) , this curve shows
increasing response with the dose, this response
was slightly curved.

In case of polyvinyl chloride, samples were
exposed to alpha charged particles. Absorbance
was measured for these samples after exposed
them for different doses, between 0 mGy to 19
mGy, this measurement was done in a wavelength
range between 320 — 800 nm, as shown in Fig.(6) .
At maximum absorbance, absorbance at different
doses have been compared, this gave a function
close to linear, as shown in Fig.(7) . Differences in
absorbance between zero and different doses have
been worked out, to get differences absorbance
curve as shown in Fig. (8a-8g). Absorbance
differences for different doses used in this work
were shown in Fig.(9) which show clear decreasing
in absorbance with wavelength comparing to CN-
85 samples.

The response curve get it from samples was mostly
linear, for different doses between 6 mGy to 19
mGy.
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Polyvinyl chloride shows more response to

nuclear radiation than cellulose nitrate CN-85, that
was for different doses at range between 6 mGy to
19 mGy.
This response was more linearity in polyvinyl
chloride, than in CN-85. This will encourage
researcher to work with Polyvinyl chloride rather
than CN-85 in this dose range, under present
condition, this work was done for the first time on
this commercial Polyvinyl chloride.

4— Conclusion

UV-visible absorption spectra of the
deference between irradiated and not irradiated,
shown a spectrum with a maximum absorption is
around 320 nm.

Response curve, absorbance difference curve
which represent the pure effect of the dose as
shown in Fig.(10) , it was mostly linear in
polyvinyl chloride in the dose range used in this
work, rather than in CN-85, also more higher in
value than respective curve in CN-85, by about
114% , it fixed at all doses range used in this work.
The linearity of response, with higher value in
response curves suggest that polyvinyl chloride can
be used as dosimeters. This work has been
originated by our team.
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Fig.(1): Absorbance as a function of Wavelength for CN-85
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Fig.(2): Absorbance best fit as a function of Doses for CN-85
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for CN-85 by using Am?*,
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