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ILECTRONIC FROTXERTIES OF SEIICONDUCTING TOLYMER
FREFARED FROM TEFLON

ATDRZIZJ KUCZKOWSKI AND TLDEUSZ SiUIKOVEKI
Institute of Fhysics.Technical University,GDAﬁSK
ICLAND

tkstract The semiconducting structure with con-
jugated bondés wers prepared from pclytetraflu-
crcethylene {teflcn) by treatment with THF so-
lution of alkali metial naphthelides. The IR and
EIR spectra as well as the electrical and ther-
noelectrical properties of these structures were
investigated.

The electrical conductivity of these structures
proved strong dependence on atmospheric moisture.

LHTRODICTTON

The unusual properties of polyacetylene as well
gs its possibilities of arrplication have cau-
seC a great interest in searching for new aate-~
al

3

g witk similar properties, Recently Yoshino
et a12 reported some properties of structures
with conrjugeted tonds obtained by chemical mo-
dification of polytetrafluoroethylene (EFTPFE,te-
flecn). The possibility of chemical modification
of teflon as well as properties of the obtained
structures seem very interedting for us,so we
have modified FTFZ according to Yoshino et al2
and carried out IR,EIR,electrical and thermo-
glectrical measurements on the obtained struc-
tures.
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The polymers with conjugated bonds were prepa-

i
red by eliminaticn reaction of fluorine frem
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teflon,according to Yoshino et al2,by treatment with
a tetrahydrofuran (THF) solutiocn of alkali metal na-
phthalides. By this reaction the polymer structure

change took place only in surface layers wiih thick-

nessesdepencent on reaction time. The obtained black

films were several times washed with THF and dried

in vacuum. Some of films were then boiled in distil-
led water,and dried in vasuum.

Spectroscopic measurements IR ,EFR have been taken on
the materials obtained as a result of scraping the
modified surfaces of filas.

The measurements of electrical conductivity and ther-
moelectiric power were taken after the silver electro-
des on one surface of samples were vacuum deposited.

WS S & SS

The characteristic feature of the structures obtained
by chemical modification of teflon is their black
colouring,moveover,these structures were insoluble
in organic solvents. IR srectra of this structures
show the following absorption bonds: 1020 - 1080cm™ ',
1613 cm-1,2490 - 2857 ca”! which are characteristic
for conjugated bondsB. The alkali fluoride content

in modified FTFE layers has been estimated as about
40% from density measurements before and after water
extraction. Both the EFR spectral lines width and

the intensity prove that paramagnetic centres have

a localized nature.

There is observed a strong effect of air on electro-
nic properties of modified FT?E table 1 , Thig ef-
fect is assccimted with the presence of moisture ir
air. Due to this both electricel conductivity and
thermoelectric effect in air are to a great extent
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TiBLE I Electronic properties of modified FTIPE

THICKNES OF LODIFIED LAYER 5 jm
BLECTRICAL IV AIR 2,1.10~10 87
CONDUCTIVITY | SURFACE IIN VACUIM 3,2-107 1281

LT ROO BULK IN AIR 4,3-10" 1 T¢ep~T
TEMFERATURE IIN VACUUK 6,3-10" 1281 oyT

ACTIVATION BWERGY OF ELECTRICAL CONWDUC-
TIVITY AROUND ROOM TEMFERATURE IN VACUUM 0,3 eV

SIGH OF THERMOELECTRIC FOWER IN VACUUM +
VALUE OF G 2,0053
ErR TUMBER OF UNTFAIRED 1,5.1018
IN AIR SFINS/G
LINEVIDTH 9,75
'}
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PIGURE 1. Time dependence of electrical current
of modified ITPE after inlet of air
with 40% of relative numidity.
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determined by moisiure adsorption and desorption ki-
netics. Pig.1. Electrical,thermoelectrical and EIR
measurenents indicate that there is s hole hopping
tmansport in these structures in the absence of moi-
sture,whereas in the presence of moisture electrical
properties are determined by ionic conductivity.
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