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THE INFLUENCE OF OLIGONAPHTHOQUINONE ON SOME SUPERCONDUCTING
PROPERTIES OF ERBIUM CERAMICS ErBa,Cuz07.g
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For samples of ceramics ErBa,CusO,_5 processed in the melt of oligonaphthoquinone the increase of temperature of superconductive
transition at 1.5 K and the increase of critical current on 30% at constant speed of attenuation in superconductive ring is registered

The information about influence of organic compound on
the properties of high-temperature superconductors in
literature are very few, the studying of this question has the
scientific and practical meaning. The big interest presents the
studying of the influence of oligonaphthoquinone on the
properties of high-temperature superconducting ceramics
ErBa,Cuz0;.5. As it is known, the powders of high-
temperature super semiconductors are mainly the powders
with bad pressing. These powders are obtained by the
methods of ceramic technology and they are the polydisperse
ones with particle sizes 10-50 mem. The universal means of
the powder pressing improvement is their plasticization by
organic additions. Besides it, the interaction of organic
addition with structural superconductor elements can give the
additional information about electron processes in the system.
The obtaining of superconducting ceramics was carried out
with the use of Er,0;, CuO, BaO. The synthesis procedure
was carried out on the following technological schemes,
given on the fig.1.
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Fig.1. The temperature-time graphic of the samples.

1. The mixture of the powders of initial compound
components, well deteriorated and mixed in needed
proportion, is annealed on the air at the temperature 800°C
during 12 hours. After cooling till room temperature the
future superconductor is pressed and formed the needed form.
Further it is annealed during 6 hours in oxygen atmosphere
and slowly cooled.

2. The scheme of glass-ceramic obtaining, including the
low-temperature annealing at 400-500 (with aim of increase
of germ number in glass) and at 600-700°C (with aim of
finishing of glass crystallization till the synthesis beginning
of superconducting phase). The synthesis atmosphere is
oxygen. The obtained results show, that the carrying out of
the thermoworkings in oxygen atmosphere in temperature
interval 800-850°C leads to the saving of the significant
quantity of residual glass in the sample and to the slow
development of synthesis process of superconducting phase.

The microstructure investigation showed, that in the
dependence on the initial state the ceramic has the fine-
dyspersated structure and often has large contributions of
amorphic phase. In the result the samples with density
45g/cm® has been obtained. By the roentgen-graphical
investigation and measurement of magnetic susceptibility on
the alternating current it was established, that samples of
ErBa,Cus0;.3 composition have 85% of superconducting
phase, width and beginning of superconducting transition 2K
and 92K, correspondingly.

From the tablets of superconducting ceramics by diameter
14mm and width 2 mm, the core by diameter 4 mm was cut.
The residuary ring core after cutting was used for the
measurement of the critical current on the known method.
The temperature of superconducting transfer of initial and
treated samples was measured with the help of the
registration of real part of magnetic susceptibility y in
alternating magnetic field with the frequency 40 Hz.

The oligonaphthoquinone was heated till the melt
obtaining. After it, the samples were put into melt and were
held near the hour with the following drying on the air at the
room temperature. Thus, the pore infill of the sample by the
thin layer of the oligonaphthoquinone took place. In this case
many granules and amount of intergranule intervals are
covered by thin layer of oligomer. The sample treatment in
the melt leads to the linear increase of critic parameters of
superconducting ceramics. The increase of the temperature T,
on 1,5K of superconducting transition and increase critic
current on 30% at the constant speed of current damping in
the ring has been fixed.

The flushing of the oligomer from the sample in the melt,
by the way of its holding in pure chloroform leads to the
almost total reconstruction of previous values of critic
parameters and T, which is temperature of superconducting
transition decreases on the value AT.=1.5K, that is seen from
the fig.2.
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Fig.2. The temperature dependence of real part of magnetic
susceptibility.
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If till the treatment the full current, captured by
superconductor  ring  was  28A,  then  after
oligonaphthoquinone adsorption it increases till 3.35A. The
dependencies of damping speed of superconducting current in
the ring till and before its treatment by oligonaphthoquinone
are given on the fig.3.
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Fig.3. The damping of superconducting current in the ring:
o - till treatment by the oligonaphthoquinone
x — after the treatment by oligonaphthoquinone.

It is seen, that firstly, experiment points in logariphmic
scale during 600 seconds, with satisfactory delicacy in

logariphmic coordinated lay on the direct line. This allows to
estimate the activation energy of pinning whirlwinds, which
till our case was 0.22eV. Secondly, the experiment points,
obtained  till  and  before ring  treatment in
oligonaphthoquinone melt, are well laid on the one line, that
evidences about the independence of relaxation velocity of
superconducting current on the treatment in the ring.

The total understanding of this phenomena is still absent.
In the case of the high-temperature superconducting
ceramics, presenting by itself the system of superconducting
grains, connected by the system of Josefson contacts,
influence mechanism can be more significantly complex.

The increase of critic current in ceramics connects with
the improvement of the properties of intergranule contacts,
i.e. the oligonaphthoquinone probably, either creates the
additional current conducting bridges, or improves the
currentconducting properties already existed contacts. At the
same time the increase of the temperature of the
superconducting transfer, probably is connected with
influence of oligonaphthoquinone adsorption on the ceramic
grains. That’s why it can be proposed, that reason of revealed
phenomenon in  given paper connected  with
oligonaphthoquinone adsorption from the melt on the surface
of superconducting sample has the more complex character.
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OLIQONAFTOXINONUN ErBa,Cu;0,.s KERAMIKASININ B9Zi IFRATKECIRICi XASSOLORINS TOSIRI

Rentgenografik tadgigatlar ve magnit qavrayiciiginin dlgliimasi vasitesiyle gosterilmisdir ki, ErBa,CuzO7.s keramikasinin
oligonaftoxinon arintisinde emali ifratkegirici kegidin béhrani temperaturunu 1.5K yiiksalmasina ve bdhran carayaninin 30%

artmasina gatirir.

10. A. Bupanu, ®@. B. Anuesa, M.A. Huzamerannona

BJUSIHUE OJIUTOHA®TOXHUHOHA HA HEKOTOPBIE CBEPXITPOBOJAIIUME CBOVCTBA SPBUEBOM
ErBa,Cu;0;.3 KEPAMUKHA

Ionyuens! cBepxpoBosiye kepamuku ErBazCusOyz.g ¢ ucnonszosanuem oxucios Er,Oz, CuO, BaO. PenrreHorpadudyeckum
HCCJIE0BAaHNEM U M3MEPEHUEM MAarHUTHOH BOCIIPHUMYHMBOCTH YCTaHOBIICHO, U4TO 00pa3ibl comepxkat 85% cBepxupoBozsiueii ¢assl ¢
TeMIepartypoii ceepxmpoBosinero nepexoga 92K. ITokaszano, uto 06paboTka IpOHEBBIX KEPAMUK B OJIUTOHA(QTOXMHOHHOM pacIliaBe
MPUBOAUT K YBEITMUYCHHUIO KPUTHIECKOI TeMIepaTypbl cBepxmpoBosinero nepexona Ha 1.5K u kpurnueckoro Toka Ha 30%.
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