acta phys. slov. 41 (1991 ). No. 4

EPR MEASUREMEN
TS OF POLYACETYLEN
EP
IN THE MAGNETIC FIELD REPARED

3P U
3SMEPEHUS INOJUAUETHUAEHA, [TPUT OTOBJIEHHOT™
B MATHUTHOM MOJIE ©

HOLA, 0! S 0
» 0.), STASKO, A %), FOLDESOVA, M.%), Bratislava

The comparison of the EPR s
and the EPR o R spectra of undoped polyacetylene prepared b i
g <m:ocm oo vwam Mwmm MWM:.& —*:aouna polyacetylene prepared w: the :mm“.—wnmwwmuw_ms.wmroa
oats boernss ol on-oriented polyacetylene have been extensively studied f 5 o
el W M:nm for :ﬁ ::mnnmﬁz&:m of this conjugated polymer [] o e
Recontly. reer _.mﬁromm Mm<;~v uuuaﬁam:o.n the one dimensional organic BM:n__,. 3L The
PRtk Kot ¢ been used during the process of polymerization i;. he ai
/ ed polyacetylene [4—7]. In such a prepared doped an\monc_\_nzﬁn ﬁnrw__s e
e large

parallel conductivit
1vities are _.mwolna e.g. by [5, 8]. One of the methods of gaining th 1
e oriented

for the purpose : .
fo Eaumno%mmﬂwh HU M_“WME”:.“ of fibrils. The value of the magnetic induction was B 0.3T.Th
: eptin a nitrogen at exr = U.3 T. The
ES.”, Lzanmn used in the EPR Eamm:nn:,.nmﬁm atmosphere. Powdered samples as well as Wo_v\mggw_nsm
e EPR spectra of both X
Bruker 200E-SRC groups of polyacetylene samples were meas
dependences the mmmennqoBQQ with a 100 kHz modulation in the X c:ﬂ& by means of the
The EPR smo, Mvno:oaﬂﬁ with the goniometer was used -band. For the angular
pectra of all the investigated )
spectra fo i . gate samples at room tem
rmed simple symmetrical lines. The lineshape of all HMN“—MWMMM Monomana. The EPR
pectra was of the

Hnono:mN~N= ~<U0‘ The nesh, were deter ined TV\N Q:ﬁh comparison of :0 P
lin shapes we
m t p son t OXUQH::Q—:N_ spectra

The calculated value of g-factor, obtained from Eq.:
S
BB,

A
where h—is} lanck S OO——mnNBr.\" the mﬂﬂﬂcnw:ﬂ( of the microwave :G_Q u the WO_Z magneton,
] gl

O]

1
) Katedra chemickej i
g j fyziky CHTF STU, Radjj ké
2 e . i ; h
ww Mmmnmnm fyzikalnej chémie CHTF STU Wm&“_mmxw:ﬂoo, M__NNW.N R COFE:
: 2 ! - , s
¢dra zivotneho prostredia CHTF STU, Radlinského 9 m_.\mwwwwym%_\MMW g
5 VA, CSFR.

278

Table 1
- The an:E@a o.», _rn. The linewidth The relative no:na.::s:o:m
absorption derivative line of the paramagnetic centres
No ) . AB,,,. [mT} .
I (rel. unit) Iy. 4B,
1 0.90 0.68 0.42
2 0.38 0.77 0.22

Fig. 1. Experimental EPR spectrum of poly-
acetylene (solid lines) compared with the theore-
tical Lorentzian curve (broken lines): a) the
sample prepared in the magnetic field; b) the
sample prepared without the magnetic field.

B, — the magnetic induction coordinated to the maximum of an absorption line) was g = 2.0027,

and did not change in the comparable samples.
The values of the linewidth AB,,., defined as a peak-peak distance of an absorption derivative

line, are given in Table 1.
evaluated as the products of

The relative concentrations of the paramagnetic centres were
I,. AB?,., where I is the amplitude of the absorption derivative line. These values are also given in

Table 1.
The results of our measurements can be summarized as follows:

The linewidth of the samples No 2 (prepared in the magnetic field) is greater (about 0.1 mT) than
the value of AB,,,, for the samples No 1 (prepared without the magnetic field). This means that the
spin mobility in the samples prepared in the magnetic field decreased.

The number of spins in the samples prepared in the magnetic field decreased enough compared
with the spin number of the classical samples of polyacetylen. The relative change of the number

of the paramagnetic centres is N(/N, = 1.85.
The angular properties of the EPR spectra of the transpolyacetylene film prepa

magnetic field (with the mark of the direction of the external magnetic induction) were performed
he EPR spectra during the rotation of the sample in the EPR spectrometer (equiped with the
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red in the external

two. T



goniometer) were recorded. No anisotropy of EPR spectra was found the spectra recorded at
various angles were the same. Probably, the value of the external magnetic induction was relatively
small for the orientation effect of the magnetic field to appear on the spin orderlines.
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