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PBTP films were irradiated in GSI, Darmstadt, with
Pb ions (11.4 MeV/u) applying fluences of 109 and
1010 ions/cm2.

The WAXS results show the presence of a large
but different amount of amorphous phase in all the
PETP-LA films and the differences in the crystal-
Unity of the PBTP films. These differences were
confirmed by infrared spectroscopy (FTTR) results.
Raw and irradiated films were examined applying
differential scanning calorimetry (DSC) and FTER
(transmission and reflection patterns). The results
show that structural transformations occur in the
amorphous and crystalline phases of the polymers
and the new chemical products in the PBTP films
were formed after heavy ion irradiation. In particular,
the DSC results made possible to observe differences

in the processes, like Tg transformation, structural
relaxation in the amorphous phase, melting behav-
iour and exothermal processes taking place during
heating of the reference and the irradiated films.
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Neutron activation analysis (NAA) [1] and its radio-
chemical version (RCNAA) [2, 3] as well as the
instrumental one (INAA) [3,4] have been widely ap-
plied in science and technology. In the recent years, it
plays a significant role in trace/ultratrace analysis and
as a control method for other analytical methods and
techniques [2, 5]. This is mainly due to the very good
detectability (low detection limits) for the majority of
elements, its ability for multielement analysis, the
commonly used purely instrumental version and
generally its good precision and accuracy i.e. its high
reliability. Furthermore, due to the common use of
high-resolution gamma-ray and/or X-ray spectrome-
ters together with the appropriate software and the
general ability of INAA to automatization - which
enables large-scale routine analyses - this method has
become more attractive among the other, non-ex-
pensive and fast methods for chemical analysis [2,6].

The purpose of the present work was the ability
recognition of the application of multielement INAA
for large-scale analyses of samples of ecological
and/or geological origin with a special attention be-
ing paid to the analysis reliability [4,6, 7]. A general
scheme of INAA used in this work as well as the
present state of equipment and software, serving for
processing and interpretation of gamma-ray spectra,
has been presented. Subsequent stages of multiele-
ment analysis were described, especially those, where
potential systematic and random errors that might
reflect the analysis reliability could be expected [7].

The first group of errors are those arriving due to
the frequency overload of the spectrometric lines [8].
As a result of appropriate experiments, the limits
of the total counting rates (i.e. the counting rates in
the whole spectrum) have been determined for two
types of measurement. One type of measurements
has been performed with the aid of life-time mea-
suring option, the other ones - using the pulser tech-
nique. The obtained limits of total counting rates

ammounted to 8000 and 12000 counts/s, respectively.
The ways of correction of these types of errors in case
of a need of measurements for which the total
counting rates exceed the above limits have been
proposed as well.

The other group of errors establish those ob-
served at the stage of gamma-ray spectra analysis
itself, performed with the aid of the commercial
software TUKAN. The reliability of two different
ways of the analytical signal processing has been
estimated taking into account and comparing the
results of quantitative analyses of samples contain-
ing filters with the air-born pollutants and the
samples of tobacco leaves. A malfunctional perfor-
mance of automatic peak searching procedure has
been found. The errors, measured in the means of
relative standard deviation, reach 50% for some
analytical signals. For routine analyses, the method
where one selects the region of a peak, has been
recommended because the results obtained with the
use of this method were not biased. Furthermore,
the latter method fulfils criteria of both the preci-
sion and accuracy at given concentration levels. An
alternative approach for automatic spectra pro-
cessing on large-scale routine analyses [6] is the use
of the package SAWAP. When compared with the
commercial software it has got numerous various
options and features [9] and together with the
accompanying procedures it serves for "off-line"
spectra analyses. It could be used at the stages of
both the qualitative as well as quantitative analyses.

For a selected group of problems, concerning the
analysis of overlapping peaks, the use of a procedure
called the DUBLET has been proposed [10,11].

The last group of errors investigated in the present
work were the errors arriving at the stage of irradia-
tion of large packages of samples in a nuclear reac-
tor. These errors have come from the gradient/micro-
gradient of neutron flux that could be observed along
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the irradiated package. The magnitude of this error
type has been estimated as being of the order of 30%.
Correction of the final results, taking into account
the above phenomenon, has been proposed.

Conclusions concerning the possibilities of large-
-scale, routine INAA analyses performed in the
Laboratory of Radiometric Methods have been
reached. The present state of equipment as well as
the existing software therein have been taken into
account and discussed. Some needs for the future
progress, concerning the equipment and develop-
ment of the software serving for multielement
routine analyses have been pointed.
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