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PREPARATION OF THE U.Ni“O-SOLUTION FOR GAS SENSORS

The properties of metal-oxides, which are used as sensitive elements for gases are
discussed. The systems of metals with variable valence have been got on the base of
the given metals acetates and acetates of metal of 1A group are shown.

Now the complex materials of different metal-
oxides are used as the primary sensitive elements
to gases (CO, CH4, C2H2, NO*, NH3). These materi-
als used more often than pure ones because of their
high sensitive qualities. The most effective materi-
als are the solid solution of oxides of variable va-
lence metals which have the general formula Me
Me*,L*0, where Me* — is the first group metal of the
periodic system and the Me|L*0 — is variable valence
metal. These systems have stable electrophysical
characteristics owing the oxygen balance establish-
ment between volume, surface and gas phase at high
temperatures. At the same time these systems are
very sensitive to adsorption of small gas portions.
This quality is their main trait.

We have got the systems on the base of metals
with variable valence. The systems have been got
on the base of given metals acetates and the ace-
tates of metals of 1A group by decomposition in air
during 5 hours by temperature 6000 °C. So we have
got the oxides mixtures with the content of 1A group
metals— 10, 20, 30, 40 and 50 per cent. These
mixtures were the initial material for the obtained
systems, by the treatment by different tempera-
tures — 700, 800, 900, 1000 and 1200 °C.

We determined the number of «holes», corre-
sponding to the quantity of inclusion metal of 1A
group, The change of crystal lattice constant, elec-
trical conductivity depends on the conditions to form
of such systems. Fig.T shows the dependence of

Fig. 1 Solid-solution concentration — temperature depen-
dence. The content of 1A group metals:

/ — 10,2 — 20,3 — 30, 4 — 40, 5 — 50%

56

solid solution concentration on temperature of its
formation. Fig. 2 shows the dependence of «hole»

Fig. 2. «Hole» concentration — lithium concentration
dependence. The temperature formation:

1—700,2— 800, 3- 100,4 - 1200°C

concentration on the initial concentration of 1A
group metal (lithium).

The quantitative determination of «holes» by
chemical method in solid solution consists of deter-
mination of trivalent nickel in the system. When
solid solution Li*Ni|_*0 is dissolving in the hydro-
chloric acid owing to oxidizing-reduction process
between trivalent nickel and ion of chlorine, the
uncombined chlorine is educing. The chlorine is de-
termined by the iodometrical method. The quantity
of lithium is increasing when the initial concentra-
tion is increasing.

This formula is right for all temperatures to form
of solid solution. Fig. 2 shows that the curves go
through the maximum (the initial concentration of
lithium — at 30%) and then fall down. We have got
the region where inclusion more lithium even by
the way of another treatment of solid solution was
impossible. The inclusion of lithium is desirable
because sensor sensitivity depends on the quantity
of «holes» in the system.

We can show the inner group of solid solution
in mobile conduction as:
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So, sensor sensitivity is the cause of the mobility.
The possibility of getting the solution by the cheap
well-known methods permits the possibility of gas
primary making with the help of industry. The de-
veloping ideas about «hole complex» allow us to
select sensors without using the method of «tests
and mistakes». The goal of this work is to research
the dependence of system sensitivity Me—MeO
(Me—Li, K, NA, Cs; MeO—NiO) on CO adsorption
from atmosphere, draining air and nitrogen.

The films of MeJ. Mef_"0 which is on quartz plate
with platinum contacts were used as sensitive sub-
strate. The research of these pellicles shows that
there is no any charges in the process of marking
of solid solutions. The crystals sizes (3...10 pm)
are rather the same. We carried our the experi-
ment in gas flow containing CO (2 volume percent,
T= 573 K). There is no any sharp increasing of elec-
trical conductivity. This preparation brings to nearly
full reversibility. We researched the kinetic curve
of electrical conductivity Aa/00=f(t) and the de-

pending of response upon the structure of solid
solution and temperature of its preparation (fig. 3).

Fig. 3. Kinetic of electroconductivity. The temperature
of preparation:

/ — 700, 2 — 800, 3 — 1000, 4 — 1200

The received facts are explained in terms of «hole
complex».



CONTENT

J. KAPPLER, N. BAPSAN, U. WEIMAR. State of the Art of Gas Sensors — MOX sensors as a working

LD L1 o] (=TSO TSP TSP T PP PETTPTPRPPRTRPRUPN 3
V. GOLOVANOQV, V. SMYNTYNA, V. BRINZARI, G. KOROTCENKQV. Cd,S- and Sn.WO.-based gas sensors:

the role of chemical compoSItioN IN CO SENSING .c.iiiiiiiiiieieiree ettt 6
V. KOVALCHUK. Real nanodimensional silicon particles: cluster approxXimation..........cccooveenerneienennsienenseeens 12
V. EVTEEV, M. MOISEENKO, E. ZHURAVEL, E. GLUSHKO. Two models of quantum bridges connected

With SEMICONAUCTIONS OF METAIS .....vcviiiiieciee e bbbt eb ettt bbb et 18
V. BORSHCHAK, N. ZATOVSKAYA, M. KUTALOVA, V. SMYNTYNA. Influence of photoexcitation

on the parameters of surface Potential DAITIEI.......cccivciiiicece e . 25
V. ZAVADSKY, V. MOKRITSKY. CdHgTe grown by LPE for photOreCeivers.......ccccoimiiiirreienecee e 29
A. NOSENKO, R. LESHCHUK. Luminescence of CasGa2Ge40,4 single crystals and thin films doped

witn Th” and Eu” ioNnS....ccccvvveeennne. 31
P, FEDCHUK, /. CHEMYR, 0. FEDCHUK, M. HORNEY. Semiconductor and liquid crystalline sensors

in the problem of ArtifiCial INTEIIECT......ciiiiiic ettt b e re s e 34
V. DROZDOV, V. POZHIVATENKO, M. DROZDOV, A. TOTSKAYA. The Pecularities of the First-Principal

PSEUOPOLENTIAL TN M BTAIS ...ttt bbbt b et b et bbbttt b et nn b 43

A. LYASHKOV, A. TONKOSHKUR, V. MAKAROV. Dielectric properties of ZnO—Ag2X gas sensitive ceramics....45
A. GLOT, R. BULPETT, A. NADZHAFZADE, I. SKURATOVSKY. Electrical properties of tin dioxide based

ceramics in humid air AtMOSPRETIE ...ttt 47
I. VIKULIN, L. VIKULINA, Sh. KURMASHEV. Photodetectors with frequency output on the basis

of unijunction and field-effect PhOTOtrANSISTOIS. ... ciiiiiiciciciciee e 50
S. FEDOSQV, A. SERGEEVA, V. SOLOSHENKO, P. PISSIS. Correlation between polarization

and space charge phenomena in corona poled ferroelectric POIYMErS.....cocciviieveceiie i 52
Sh. KURMACHEYV, A. SOFRONKOQV, A. GAVDZIK, S. GAYDA. Preparation of the LixNi,_xO-solution

L0 g0 T =T 4101 €T O SRS SOSO U PRR SR RORP 56
Yu. VAKSMAN, Yu. NITSUK, Yu. PURTOV, S. IGNATENKO, Yu. KOROSTELIN, V. KOZLOVSKY,

A. NASIBOV, P. SHAPKIN. Luminescence of zinc selenide single crystals doped with indium..........ccccoceeenee 58
E. NIKONYUK, V. SHLYAKHOVYI, M. KUCHMA, M. KOVALETS, Y. ZAKHARUK. The effect of self-purification

N P——CATEG CIYSTAIS .ottt bt ne e 61
S. ZUBRITCKY, V. BEIZYM. Thermally stimulated luminescence of polycrystals ZnS......cccooevrniiiinininiinnnnnn. 64
A. CHEBANENKO, V. GRINEVICH, L. PHYLEVSKAYA. The optimization methods for the electrooptic

parameters Of the ZNS TraANSUUCETS . ...cii ittt et bbbt bbb bbbt bbb e 66
A. PTASHCHENKO, F. PTASHCHENKO. Tunnel surface recombination in p—n junctionS.......ccccococecvvrreeneneeen 69
V. TSMOTS, V. SHTYM. The Magnetic susceptibility of Si-Ni alloys rich on silicon: influence of phases

distribution and their dispersity............... 72
Yu. VASHPANOQOV, V. SMYNTYNA. Study in degradation mechanism of adsorption sensitivity and increase

of stability of OXYgen MICrOIECIIONIC SENSOTS ...iiiiiiiiicieece ettt st e b e tesbeneas 75
L. TERLETSKAYA, V. SKOBEEVA, V. GOLUBTSOV. Photosensors with Si—GaAs heterojunction

8S MEMOTY EIEMENES .ottt bbbttt 78
V. GOLOVANOV, T. RANTALA, T. RANTALA, V. LANTTO. Rehybridization at (110) faces Of SN02..........c.co...... 80
V. BORSCH, V. IRKHA, G. MAKARENKO, V. GORBACHEV. Interaction of parameters in degradation

of optoelectronic devices as interaction of parameters in COMPOSItE SYSIEM ...cocoiiiiiiiieiene i e 84
V. DROZDOV, Yu. IVANOV, M. DROZDOV. To the investigation of the properties of cubic monocrystals.......... 88

S. GEVELYUK, I. DOYCHO, M. KOVALENKO, D. LISHCHUK, V.MAK, L. PROKOPOVICH, V. CHISTYAKOV.
Influence of g-irradiation on photoluminescence of porous germanium obtained by treatment in electric spark

Lo LTSYod (1= L [OOSR RSOOSR 91
P. GORLEY, 0. PARFENYUK, M. ILASHCHUK, K. ULYANYTSKY, V. BURACHEK. Electric and photoelectric

Properties Of CATEIV CrYSTAIS. ..okt bbb bbbttt eb s 95
N. MALUSHIN, V. SKOBEEVA, V SMYNTYNA, A. DALI. Residual photoconductivity effect in semi-insulator

L1 A g S T TSROSO 98
A. GLUSHKOV, A FEDCHOUK, I. KUKLINA. Stochastic dynamics of atomic systems in magnetic field.

Zeemane effect for Wannier—IMOtt @XCITONS.......ciiiiiiice bbb 100
A. GLUSHKOV, S. AMBROSOQV, V. IGNATENKO. Nonhydrogenic atoms and Wannier—Mott excitons

in DC electric field: photoionization, stark effect, resonances in ionization continuum and stochasticity....... 103
I. SHPINAREVA. Selective photoionization of atoms and molecules in electric field: new models..........cccocueneen. 107
A. LOBODA. Structure of ground state of superatom. lonized superatom as single electrons counter................. 110
S. AMBROSOV. Selective photoionization of atoms by laser field: optimal scheme. Autoionization rydberg

resonances iN NBAVY atOIM S.....oiiiiiiiiiiiicee e

114



