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Recent development and studies of physical and chemical properties of the conducting polymers have been
calling the interest of many scientists. Among this group of materials, the polyaniline (PANI) deserves spe-
cial attention because of its high chemical and thermal stability under normal conditions, simple process of
polymerization and low cost. This polymer is also known due to its strongly pronounced and well studied elec-
trochemical characteristics. In the present work, the variations of the electrical resistance of polyaniline caused
by X-rays radiation have been studied. The polymer has been synthesized by electrochemical method in stain-
less steel and graphite electrodes. The data concerning the electrical resistance of PANI were measured just
after the synthesis. This has been performed in the water solution of sulfuric acid within monomer of aniline
where the polyaniline has been submitted to the applied voltages in the rang2dém¥ to 600mV. Polyme-
ric samples have been irradiated using the X-rays with the eri¥gV and10keV. After the irradiation, the
electrical measurements have been repeated. The whole experimental procedure was performed several times.
The obtained results have clearly shown the potential of polyaniline as a dose sensitive material that could be
applied as a radiation sensor.

.  INTRODUCTION

Recent developments and studies of physical and chemical
properties of conducting polymers have been calling the in-
terest of many scientists. Due to their physical and chemical
properties, such materials could be used in different areas of
science and technology as, for example, detectors and dosi-
meters of electromagnetic and ionized radiation [1], [2], [3].

Among this group of materials, the polyaniline (PANI) de-
serves special attention because of its high chemical and ther-
mal stability under normal conditions, simple process of poly-
_merlzatlon and low cost. This polym_er is also known_ due G, 1: The scheme of complex electrode: 1 — housing; 2 - plas
its strongly pronounced and well studied electrochemical chag. spacer; 3 - electrical contact with the measuring equipment; 4

racteristics. ) ) _ contact elements; 5 — film of polyaniline.
The variations of the electrical resistance of polyaniline

caused by X-ray radiation have been studied.

For limiting the area, over which the synthesis of the poly
mer will occur, the electrode elements have been placed in
Il. METHODOLOGY the housings, which were prepared from resin. Besides th
the housings made it possible to connect electrodes in sucl
To perform the studies of electric properties of polyanilineway that the contact elements were located strictly opposite
and its synthesis, complex electrodes were prepared. Thesach other.
consist of two conducting plates separated by a plastic spacer The polymer (polyaniline) has been synthesized by ele
of variable thickness that was used to control the size of thétochemical method where the electrochemical cell with thre
grown polymer. Because of the low velocity of polymeriza- electrodes, connected to the Potentistat/Galvanostat EG&
tion the distance between the plates was maintained equal ¥odel 273A, was used. The synthesis had been performed
0.2mm Such construction allows to synthesize a polymer agn aniline solution®55mol/I) within sulfuric acid (mol/1).
both electrode elements simultaneously with the subsequeilihe synthesis of polyaniline on graphite electrodes occurre
linking of polymeric structures. The scheme of this electrodeat the voltage range di.05V to 1.1V at the rate obmV/s
is represented in Fig. 1. It consists of two parts: contact eleduring 10 cycles. The synthesis of polyaniline at the stainles
ment and housing. For manufacturing the electrode conta@lectrodes occurred at the voltage rang8.66V to 1.05V at
elements stainless steel 304 or graphite MFP-7 was used. hate of5mV/s during 30 cycles. The formation and polymer
both cases, the materials have been prepared in such a mdims had been controlled by comparison of voltammogram
ner, that their working surface had a form of a square with theobtained separately from each complex electrode element a
sides equal tdmm The electrical contact with the measu- from both simultaneously.
ring equipment was maintained by copper wire connected to After the synthesis was concluded, the resistance of t
graphite or stainless steel electrode elements. polymer was measured applying a potential 260, 400
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FIG. 2: Experimental curve of electric resistance of polyaniline,
synthesized on graphite electrodes, as a function of time of X-ray 2 80
irradiation with energybOkeV and 10keV. The polymer polariza- g
tion voltage had bee®00mV, 400mV and200mV. £ 601
8
g a0
and 600mV. At these values of potential there is neither g ]
growth nor oxidation of polyaniline. The electrical measu- e s 35 i
rements were performed within aqueous solution of sulfuric od - EDkeV
acid (Lmol/I) within monomer of aniline@.55mol/l). , ‘ , Lo 10keV

o 20 40 80 ad 100

The obtained polymer films have then been irradiated by
X-ray. At the present work, the X-rays were obtained using a
tube with molybdenum anode. The X-ray energy \s@keV
283 1]9(ke\{hatt5rSA -I(-jhteh p;)_lyme; sanllples were plac_ed at FIG. 3: Experimental curve of electric resistance of polyaniline

mirom the tube an e time of each exposure @@min. synthesized on stainless steel electrodes, as a function of time of

_ Ellect.rical measurements were repeated after each cycle y irradiation with energokeV and10keV. The polymer polari-
irradiation. zation voltage had bee00mV, 400mV and200mV.

Relative dose, %

lll. RESULTS the potential were equ&00, 400and600mV.

Radioactive dose is represented in relative units, because

Figures 2 and 3 present the experimental curves referingncalibrated X-ray tube was used in this work. Resistance

to the resistance variation of the polymeric films after beingalso represented in relative units, because various samples |

irradiated by X-ray with50keV and 100keV energy. These different initial resistance. So, this mode of representation ¢

experimental curves were obtained by applying the potentialesults makes it possible to compare changes of the resistal
to both extremities of the complex electrode. The values obf the different samples.
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IV. DISCUSSION AND CONCLUSIONS ges in the electrochemical properties of polyaniline. Anothe
study of ours show changes in the electrochemical properti

The obtained results show clearly that the polyaniline isof polymer as the function of radiation dose. _
sensitive to the X-ray irradiation. Under the given experimen- Considering the results of other authors [4], we intend t
tal conditions, it is observed that the polymer is equally sensistudy the sensitivity of polyaniline to electromagnetic radia
tive to both energy of X-ray. Also, significant changes of thetion that could be changed by introducing impurity of othe
sensitivity of the polymers films, which were synthesized onmMaterials into the structure of a polymeric chain.
different materials, are not observed. However, it is necessary
to perform further experiments.

The results of this work unambiguously indicate the possi- Acknowledgments
bility of usage of polyaniline films as a basic sensor compo-
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The next step will be to compare the results with the chanport.
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