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Tomsk Polytechnic University, Russia, TomsKk

E-ma iblaxr ab5 @mai | . ru

Rew[ [l o1 R vf1rusrRm 1 [fr1fs rReV[?ART O 1T L]?2A1 0] ¢,
foqrruvt i 3f towdIfr1irRrS 101 fvutvsvLt3Mm fRZ(
A. [ . ,aBYj.jod, RtobjcecrsEtdse O
1 0ydz 2 k¢ sdteisdlydystef . H)l Bcdgj B j dz2S 5o
ssdMCd?2 foddlsjnddud MEd sddgden § ¢ dds/jdd®, 3{05 i iGB4,0 5
E-ma ibla:;r ab5 @mai | . r u

] ®©OoBBl] fjHmsOodd' tjLkd kOIr dhidiHnse Oddw Ik

be

L [ E

0¢G.

s dz

f tsdzlz Y j dEddzjfs teds@zdz o3 Oy " dzj dzd j &5 O dsMistelzC sz tedz R dsthdI”

H dzw BOGdzj stetsdzdesc s  tcOMY r dzj ded v f sdzlz y O dzqd fklsjd GCts
HdMEzdz YJHO otd WitORO Htocdetlstseo dzj dzdzse s di3j IssHidR vl d.
BB sOdmigddyjy d Mlsj Cdzvdeder §| tsHdzsy¢d fted t©OL dzdydse = &@sh dz
dmimdzj HEz® Ismw sfisdui MSdj Mo s2 Mlse O, BsteW sdztse dw d tof
HdMEzdz WdHO otdz WitO®RO.

I ntroducti on
Tungsten and mol ybdenum edriisaullsf ifdoers vaarei opuesr sappepcltii cf

rechargeabl e batteries and solid Iubrietaynptes.stlrtucitsl;rve

which monol ayers of met al are sandwi chgetherwodegn rm
weak Van der Waadasndf,@MSee x.aphtbie M®S reduce consider
dry lubricity, temperature resistance in normal at
Mosand ,Wweéwders can be added to oil, i quid, l ubri
mi xtur e. The semiconductor tungsten disfuilllfindsol &r 2
because igtaphaelbamhtsplaed r hoars P taernt i al use in | oV

solid lubricant, catalyst etc.

(O]
U s
s ) ls
dals

et |

o
abl
Mo s
Can
¢t s

The work was wundertaken with tbhhiaimiom Sowuchgi ngfhth

spattering and also invesdi gmaripbol oyt bé -rsaeys uatnt aal nyes
and transmission electron microscopy (TEM).

Experi ment

The first step of obtaining disulfides is produtf
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INFLUENCE OF THE IMPLAN TATION BY ALUMINUM IONS ON THE MECHANICAL
PROPERTIES OF THE TITANIUM SURFACE LAYERS
I.A. Bozhkg A.V. Nikonenkqg N.A. Popova
Scientific SupervisorAs. Professor, PhD I.A. Kurzina
Tomsk State University of Ar8dliyardwa est&kr Bui2 . di &34
E-mail: vilatomsk@mail.ru

The investigation of the phase composition and microstructure using transmission electron microscopy of
the titanium samples with different grains sizes implamgdluminum ions by ion source Mevv¥.RU
(dose of irradiationl A'f ibn/cnf ). It was established the formation of the nanosized intermetallic phases
(TisAl, TiAlz) under ion implantation of aluminum into titanium. The mechanical properties (microhardness)
of the titanium samples before and after ion implantation were investigatgdovement of mechanical
properties of the implanted materials is connected witliéaing at the expense of formation of nanocrystal
intermetallicphases in volume of matr{itanium) grains. It is established that the big role is played by a

contribution to microhardness high concentration of grdinsindaries
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This complex is intended for metal studying by measuring its resistivity. The automated positioning system
and precise reversibeontrolling thermostating system with the temperatostrolr ange &t o8 0 A A
are realized in this complex.

The thermostating system is used for providing the constant temperature mode during the measurements,
since any oscillations of the temperature of the sample would influence the results of theamxdlim

As the computeaided control facility the Pl (Proportionbdtegral) controller is used. Thisontroller
provides the successful maintaining of the defined temperature level with the minimum error. At the same time it
is quite a simple controllewith respect to the PHaontroller [5]. The implementation of the automated
controller is performed in LabVIEW. As the temperature sensor in this complex the thermocouple is used, and as
a heating element the Peltier thermoelectric battery is used. Ttier Battery is capable of both heating and
cooling of the sample [6].

As a method of the resistance measurements the amvoditeeter method is implemented, as the most
universal technique of measuring the electrical resistivity [8]. Ammatimeter method is based on measuring

the current flowing through the sample and the

- - - T - - - - - voltage drop on it. Since the range of resistaitces

T this case lies in the low resistance area, the main
T sources of errors are the contact resistances and the
T thermoeemf occurring at the points of contact of

T two dissimilar conductors [8].

T The fourwire scheme of the sample connection

T is used for contactesistance effect elimination in

T this complex. To eliminate the effects of thermo

W En hHOE ConpoTaE ne Hre, 10 O’
H
1

T emf the Delta mode is used. This mode is optimal

for small resistances measurements. The principle

of operation of the Delta mode is in performing
el'ect r ivellage megsyrprgants oy @ifgnt direction f the |  anli u r
current [8]. The point is that the therremnf and
the polarity of the current are independent, while the voltage value depends on the current direction. And the
results of the measurement are two values of voltage [8]. So th¢ efffilermeemf on the halsum of these

Figure. 2. The gra
concentration on th
V T-Q

values of the voltages is minimized [9].

In the Delta mode, the researcher sets the value of the current amplitude, delay and the number of
measurements. After measurements performing, the software displays thetwoltage characteristic, from
which the mean value of the electrical resistance can be automatically determined.

The controlling of Delta mode is also carried out automatically, using the software developed by Keithley
Instruments Company [10].

For the purpose of complex testing a series of eight samples with different hydrogen concentrations was
prepared. The measurement of electrical resistivity of the samples was carried out at a constant tempet@ture of 20

The results (Figurienc2r.eass mogw otfh ahty dwiotghe nt ceoncent § at
value of its electrical resistivity also increasesj.

can significantly influence trilgei relrasgiiduasit rressiest, if fic
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range of defects and, in some cases, formation of |nev
popul ating the interstices odo0urhceescr ytshtearle bilyad aiari ccrge als

resistivity of the met al

Conclusions

As a result of this work the dependence of the con
VTD on their resistivity has been investigated. The
measuring the el @aatlrsi aanld rad diogytsance i n me

The electrical resi ssternsiittyi voef preertaamhest eirs. aT hset rruecstudl rtes
that the very smal/l changes -0i,n dtuhee tsot rtuhcet ulryed roofg etrfi tse
signi fhgaast othahe electrical resistance. I n this #feg
become a very effective macroscopic method of studpyin
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The characteristicoof themagnetron sputteringystem with #iquid-phasemagnetron are studied. The

model of energy balance at the liquid target of MSS is usedinTihenceof crucible material propertiesis
considered
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NANOKOMPOSI TE ALS SUPERHARTE BESCHI CHTUNGHN

A.W. Golubewa
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Eines der interessantesten Trends ist die Suoheh neuen Nanomaterialien mit verbesserter
Verschlei Cfestigkeit und H2rte. I m Rahmen unserer |JUnt
Nanomat er i al iNeann oammazt uefr¢ieanlrieenn. si nd Wer kst of f etladhnd W¢r k
oder nat¢rlich geordnetes oder ungeordnetes Systelm

Nanometerbereich mit besonderer Erscheinung von physikalischen bzw. chemischen Wechselwirkungen bei de

Kooperation von nanodimensionalen Elemerdear st el | t . Di ese El emente gew?2Hhrl
Systemen die Entstehung einer Gesamtheit der bisher unbekannten mechanischen, chemischen1
el ektrophysi kalischen, optischen, w2 rmephysink@g! i sclher
der Nanomassstabsfaktoren bestimmt werdenDap Schaffen von Beschichtungen solcher Art ist eine der
wichtigsten und schwierigsten Aufgaben, an denen wir am Institut arb®iese Beschichtungen sind
besonders hantn Vergleich zu denen, die tisr in unserer Industrie verwendet werden.

H2arte des Materials ist eine der woneehtibnellgrs taken Ei pen
Materialien erreichen eine H2rte nach Vickers von| 1
Materialien bezeichnet, die eine Vickéis* r t e von mehr als 40 GPa erreichegn.

Superharte Materialien lassen sich in zwei Gruppemf t ei | en: Materialien mit |int
die Art und Charakter der interatomaren Bindungen @i e
Harte, bei wel chen die Ha&rte durch Mi larHeterostrukthréenur bje s |
und die seit einigen Jahren erforschten Nanokompos|ite
k°nnen Werte um 50 GPa erreichen [2].

Wi r wer den Banckdmpdsitbéschchtuagebetrachten. Nanokomposite sind mehnpsige
Materialien, bei denen mindestens eine Phase eine Dimension kleiner 100nm besitzt. Sie bestehen aus eingr
anorganischen Matrix, in die eine organische Komponente eingelagert wird oder umgekehrt. Aus der daraus

resultierenden grosen Anzahl an mogiinh Materialkombinationen kann wiederum eine Vielzahl von
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Eigenschaftsprofilen der Beschichtungen erreicht wer@gnEs ist wichtigin Rahmen unserer Untersuchung

einige Daten aus der Geschichte zu er w2thahemekan®@i e h
zur ersten industriellen Anwendung kam es in den sechzigen Jahren. Das Material wurde zum Klassiker zum
Testen neuer Methoden zur Darstellung von D¢gnnschi
vor allem die thermische CvDnd ausden PViIMet hoden Lichtbogenverdampfung

oh

ch

un

gut bERWBhrgei darauf hingewiesen, dass die Oxidati ¢ns

von Aluminium in das Kristallgitter verbessert werden kann. Diese TixAldSchichten, die sich aufgrund der
besseren Eigenschaften f¢r Beschichtungen von WerKk
Knot ek, untersucht . Di e Abschei dung erfol gte dur

Schichten bewakn bis zu einem Aluminiumgehalt von 60 % (x=0,4 bei Tix&N) die kubisch

fl2a2chenzentrierte Kristallstruktur wvon Ti N, bei X =
Al N. Die f¢gr technische Anwendemngeéean 09 pltAll @al6dN. Z DS & n
bis 30 GPa, der Vhalr Idemdr | adsi bgi TiNs Eine owaitere Berbesserung der

Oxidationsbest@andigkeit wird durch Zusatz von Chro
Es sei betont, dasslie Nanokomposite sichnicht nur durch Plasma&VD, sondern auch durch
Magnetronzerst2ubung und bedangféedasserUnten bettachterondr diese zveid a m

relevante Prozesse, die in reaktiver Magnetronzer

z € U

ch

e |

m u

b f u

51 @

Zuerstbeschreiberwir kurz reaktiveMa gnet r onz BirestPradlutnigve Magnetronzegrs

komg i zi ertes physi kalisches Ph2anomen dar , das i n
Ni ederdruckentl adung, Zerstaubung, Massetransfer
lonenbombardement betrachtet werden kann Y i t er betrachten Wi r ausf ¢
magnetischen Feldesuf eine sich im Magnetfeld bewegende Ladung wirkt die Kraft. Ein Partikel mit Ladung

und Geschwindigkeit senkrecht auf das Magnetf&dittor B wird darum zur Kreisbewegung mit Radius

gezwungen.Dabei ist z. B. der Radius von einem Elektron mit einer kinetischen Energie von 5 evhah. 25

kl einer gegen¢ber -ldem wWen eiimemakhmdgdrernd gl dasche
nicht ionisierte Gas. Dieser Bewegung von Elektronen wird die durch elektrisches Feld aufgezwungene
Bewegung ¢berl agert. Auch in diesem Fal/l tritt ei
Magnet feld ei ngef an dektnonerslichtededingD staigt die Kblltsibnewalerschginlichkeit

zZzwi schen El ektronen und Gasteil chen. Di e h°here

niedrigen Arbeitsdruck wund eine hohe Zer donénuwieungs
Energie des gesamten Kathodenpotentials gewinnen,
dem Entstehungsort und der Kathode keine Zusammens
freie Wegl 2ngeVaterials(5-2@&r sctn?)u bbteedneut e n, dass im Unter
Magnetf el d auch gr°Cere Objekte ©°konomisch beschich
modernen Magnetronen so hoch, dass Atfachaobhe dlstbei eiget e n

Zerst@2ubung ohne Magnetfeld [2].

de
[
hr |

Kii

Der zweite wichtige Prozesd,en wi r ni cht auCeirn arcdakt iasvsesre nMavgematdgmaq |

ver |l 2uft, i st DeakObeef lZcheAubongden mgarsdtenr & dletri
der Luft beziehen sie sich mit einer einige Monolagen dicken chemisorbierten Oxidschicht, die eine weitere
Oxidation verhindert. I n einer gut konzipierten Ze
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oder Wassteahufnigr eEinntesr sol chen Oxidschicht nicht aulsr e
die laufende Zerst2ubung st2ndig erneuert. Es lieg@gen
eingef¢ihrten reaktiven Gas aberodiotrg hbei RRarkttii aolnd rgeeghkee
Reaktivgase (N2, 02) im Vergleich zu Argon geringdgqre
nur so wenig wie m°glich dem Argon beizumischen. We
abgeschedene Verbindung subst®chiometrisch. Wenn jedojch
dem Fluss vom zerst2ubenden Target materi al aufgebrjauc
I n diesem Fal/l m¢ s s e n  |#Atoreeh dgesputtent rwerden, esond€ra rawle dienadse r | a
Reaktivgases. Zudem hat die Verbindung eine ander ¢,
ander en Se k uBndsdionskbdeHizientr o n e n
Die gesunkene Zer st 2 ub ass genigan Rdaldivgas eserbhaacht werden karhoumg e d
die Verbindung zu for men. Bei unver %Partakinuck deswedere a k't | v g
sehr schnel |l an. Der durch ge2nderten SekundtPrel gkt
Entl adung f ¢hrt dazu , dass die Entladungsl eistung a
"vergifteten" ("poisoned") Target, oder "target in compound moddan kann den Reaktivga&ufluss durch
ein Regelkreis steuern, wobei der g¥i#ungsgrad des Targets durch optische Sensoren oder der Reaktivgas
Partialdruck durch Massenspektrometer ermittelt wird. Weil sich der Reaktivgaszufluss bei sehr reaktiven
Gasen (Sauerstoff) ni cht i mmer scthntel d2u greemagi émare,rjnk d
Entl adungsl ei stung ge@ndert werden [2].
Zusammenfassend kann man sagen, dass Synthese voln I
und vielversprechendsten Bereiche der Nanotechnolclgl
dieBeschichtungen Si s twens #dirg cihV h €r bfadi | nBiangad dre i Mdd i

ver webhidBde s chi cwetrdng einn DeutsclhmmlnainrtvzhotrienalRluesmlfaanl f
r we

schneidendehmpe akizde ugles Belscrhnit cahetfu M gre NKuppel n ve
bedamptiad unBessurcihedietraneg efnrr das Auftragen auf d
Beschi cthAatNregBeThen die Verschlei Gfestigkeit der W

LI TERATUR

1. Luchinin W W Einf¢sdhrunguimaldi ef NHANGY sathe miMi
TECHNI QUE Cdzj S[lstetsdzedz” B Miztem | ted > dd3 Hsfiskzf ©

http://novtex.ru/nmst/ eng/ coinlfO.n0e3wsl2p.hp?i d_tabl e=s
2Jan Pr cdalp®Ezkharte Ti N / Si 3N4 Nanokomposite durc
mit chemischer GasphasenabscheidunBje Dissertation wurde am 05.03.2003 bei der Technischen

Universit2t M¢nchen eingereicht 003dngeshammmenh di e Fak
3. Narayan, R. Nanostructured Diamondlike Carbon Thin Films for Medical Applications Materials Science

and Engineering 0 200571 25.7 P.4057 416.
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in thickness and roughness parameters with the growth
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The reduction of heat consumption for heating of b
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known that in the heat balance of residenti al bui I|dir
heat through the transparent enclosures (wairdewe wtsqg |bal
t her mal radiation [1]. The weakest point in the tlhe
particular the windows, which occupy no more than|30
hal f of the mmeat fwhi dilkeaits ngonsul ost through these |str

At the present ti me, in order to reduce heat- | osges
emi ssion coatdEngoaits ngsed. alppWwi ed t o t roa nysnpearr efnitl at
order to give these materials to the spectrally se|l e
and reflection of infrared radiation. Install ationf o
i ndustbdial di ngs, the windows of wvarious vehicles, et
season and reduce the heat | oad on buildings durinp t

Using gl asks cwiatth ngowan significantly eedudai hdgng
envel ope, but their installation requires a complilte
significant and amountdd to no |less than 7000 roubl s/

The most promising option for i mpr dwi rug imea tp oilry Ira
| oOME coating. These films have the high reflectivifty
range and has a high resistance to weathering, whi§Eh
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of ,{Ti40@ nm) [/ CuM 401 nrmmp). / Ti O

The study of functional characteristics is censi s|te:
visible range, reflection of coatings in the I R spgct
To establish a transparent pol ymer film with a Ijow

il luminometer by AZ InstrumehbbtCoepe(AddBpedB@B811) elaan
used. A sampl e wi t h coating i s pl aced bet ween tfhe

spectrophotometer and | uxmeter were fixed.

To measure the reflectance i rEltneéemi Respenotdrelm683ejovt |

in specul ar reflection device was used. An et al on
instrument and the value of reflection is set at 9
redtieon of radi ation was fixed.
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The otfatre Sdaer sipeed of devel opment of nuclear power
components of the nucltearmfatedr age | ef a:mple rbty ntthel d aofn gf
in particul ar.

After the decay of a significs amount of sho#lived radio nuclides in the prexposure of spent nuclear fuel
in water for the reduction of heat and radioactivity emission, it appears advisable to switch to the "dry" method
of storing spent nuclear fuel. Therefore, diverse researdhseaientific and technological development for the
creation of the conditions for lortgrm "dry" storage of spent fuel are of a great practical interest.

The purpose of this research is scientifically rational and practical recommendations for creating a
technology to optimize the neutrgrysical parameters of the systems and schemes of placing spent fuel in the
"dry" storage. Achievement of the stated goal leads to a better efficiency and safety of the "dry" storage of spent
nuclear fuel.

Algorithm of calculation. The calculation was performed using the SCALE 5.0 software package, which is
an internationally recognized program based on the implementation of the-Blardemethod. This software
package allows the calculation of neutuiysical parametsrof the storage and transportation containers, with
fresh and irradiated nuclear fuel, the calculation of the isotopic composition of spent nuclear fuel.

The decision to carry out computational studies fell on the CSAS25 analytical sequence, whichcaltpmat
handles the crossection, and then it simulates physical weight of the technical system depending on the initial
and boundary expected conditions.

This analytical sequence allows calculations gffkr the threedimensional problems. For this pase the
values of isotopic composition of fuel or several fuels is given to the SCALE 5.0 software package, as well as

compositions of other materials used in the following description of the model. Depending on the task, analytical
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sequence and librargstions are selected. In the calculations th@@up library of cross sections was used. It
was obtained from the convolution of the 29®up library based on the ENDF I8 data library. The choice
of the library is most optimal for the criticality o&lculations.

Then the geometry was described. The package of applied SCALE 5.0 programs used cell modeling method
which greatly simplifies the calculation of the neutgysical parameters for this problem. For this purpose the
geometry of asingledel i s descri bed, and then, the field, w h
detailed computational model is described in the next section.

The module CSAS25 runs consistently functional modules BONAMI, NITAWAnd KENO V.a. to handle
the reqired cross sections and calculate thecdkf ¢dr yéeé st orage system.

The results of calculations of ks of the "dry" storage system of RBMK-1000 spent nuclear fuel.
Characteristics of RBMKLO0OO SNF (with enrichmerit2 %, burnouti 2 0 MWA d a ycdnfinermelit time,

180 days and 10 years). The neutron source (n [ (3
method is presented in [5].

The variant of filling is given below (see Fig. 1) It allowed to reduce the levels of neadiation at certain points

of the storage system to | imit values. Effeck+ve m

0,2148 N 0,0003. Fluxes of trhreheariaynUNIT below (be@yé2y. st em, de
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Fig. 1. An array of-slawithpenas2ourfim 1210., WNsl,T 310, MW A3 day
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Fig. 2. The value of fast neutrons, depend

Conclusion
It was found that the considering of burp would reduce the value ofd or ~ 3 2 %, and the
system of spent nuclear fuel would be deeply subcritical system even in case of-tesigmibasis accidents,

tfuwrRc, ul[4i@Bd)tx [ c2@01 ART RSO

pl

jul t

oen




Xfrerolrotdrioc stfuArec svurrl ol rsm uvyryam
clrtelrsurl3 (COINURLRO S (LU df2wEM 1 0 80

but levels of neutron raation withaburrup of 19 740 MW A day / ton excegdgd
2. The optimization of distribution scheme of spent nuclear fuel with differentlquin dry storage system
allows to reduce radiation exposure on personnel. 3. Vapidnt " downl oadi ng" of the |cd
suggested in the researching work will reduce the radiation levels at certain points in the storage to the maximum

permissible values.
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The electricgoibsehargeeTBAplied to a class of moljec
transitibmobeod!|l e€C€O in the infrared spectrum (9 6 1L r
el ectrical energy into | aser radiation energy (efflic
mode of | asing with the pulse energy up to 100 kJ.

The $sefueformawieonrladglati onl avert wutbestia €£Otreoge
interest to specialists in |l aser photochemistry, | fa s €
nonlinear | aser spectroscopy.

Ther&® imest hod to eliminat gl atsheer s" traaidli"atofona puy piec dlas

mi xtures with reduced nitrogen toeéegas [Hyaxm2di;r@d he€
He [ 3] showed that thegdremgleacdmandts dfo reealeirgm Ay d

Oi r

D € a

with the decrease in its durationgyl adher hryaldiogteinon n¥d

[4, 5]. 1t is shown that small adadidpmpmeciodblhe dirmgfemnv
its parameters, namely volume discharge gets more Ppta
The purpose of this paper i s ,-ltaocs emr-p ssehasocercti ot hd hé& dqrem
conveafsirosndi ati on to the terahertz spectral range.
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pul se repetition frequency alpasteor 1pu nizi.n gl hies ed heacwwr |icma
The chai ctewoafui t scheme wae dceéetmprnmicnadi yntdy of it s
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Fig. 2. Ther ackipatnideem c:
the percent aigre tclhoentgeaxs mifx tNur e

CQ xNyH at P = 0,6
The el owerroeé®mSadmtwi t hbethweaen st lae mlelbee i rmadd ituhse avma.r i n
el ectr odvea ss uhrdflchcee gas COiNgkt yhvleer e t he cdNpaxrldiveaaiedn| of
during t heate xtpoetrail mepnréessastwrs, & dweafs| a soeurt waid Ommfs i z e
Laser resonator |l ength | ppax al0 @&ila m arotors amddraidtetonfin pt w
transpar-mtSemiimsormal l ed directly on the |l aser cell .| Tc
beam inside the resonator t wo aperture diameters ro
For the |l aser pul se EEabrGe regtisdtrarn i wans tiheedcdi.ghThe p
using tdkEepGaerteand | aser energy meter. The measur ejmen
Tektronix TDS3014 oscillograph.
3. Experimental results and discussion

—

During itmentxpthe dependences of the outputinadi ati

he g
f ni

ncr e

as mixture wer e cotnucecingd. nThérer anxe uofe tvlae i d |f r c

trogen in the mixanmdepéakbmpOwdro @f%, | da her emelr|ge s

as gcoonfc etnhter aN i on the emerge of nitrogen "tail!'

f the radiation energy was regi ster epdowelsutpuwistehp uTt

oncentration of hydro@% nofi nt tehet anti It up ree svawsr €8, P =
xperimental dependence of | aser radimatihbea @Qas smisx Dom
From the ewpeei mantalguce 2, it follows that for |the
nergy the opt. mdj+tb@mi0ox60rd4a106f a€COa pressure of 0,6 |atr
orm of pulses for diffetemte.ninhrdédggureonldt ant ¢ hien bftelad
rofile due Hockhegpamotdiealinsdlhfe resonator were olfse
ncrease of the pulse energy at a hiwghlebycamcémicr 2ffais e
ntensity of the nitrogen "tail" and its relative |she
gual to 43%, the pulse energy increased up to 1 J
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4. Conclusion

I n this paper the possibility of thed astar toppulagze hfgo
pul se rferpeeqtuietnicon up to 10 Hz is described.

The effect of nitrogen addity o 50@0tHh@, matxtartotod|ll my
at m. is exhibited. It is also shownS%hpartovtihjeeesracpdeialmo
increase without the nitrogen "tail" emerge. The mpaxi
intensity is obtained. lhbtoneeshopwhi bhafr 6mrfiGetoi AP e
in tHentlemgi oy thhée trailing edge of the pulse. The| ma
value of 1 J at the |l aser efficiency of 7, 6%.
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Duelnergwy Xabsorptiometry is widely wused ion medi
Il imitations caused by dependence of the method on
ener-ggy Xabsorptiometry with coupling equation has
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was assessed and high apparatus stability was show
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P{ryreeevl rr vrrteddnEIoY S 3 20t 20t ndtdcdr ot ¢t R duf ffunptff
relJriRR 1 ¢ rRONZAW Us
1.0. rdOdsGj.o W ztoekdzs®®, (.R. ujBdyujos
1 Okzydz 2 tok ¢ tsds afRipazC ¢ W1 . ¢ dzj 2 dzd €
v d2 foddlsjndduimMéd2 kddojtemdlsjls, t simdw, G
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I NTERACTI ON OF BARRI RNRONPQYICHIARMBIEWN MA
AT ATMOSPHERI C WREBBWRBEIGSSUE
N.A. ZhumamWNt dyevargunova, O.1. Deneko, E.|V.

Scientific Supervisor: Senior researcher P
Tomsk Polytechnic Universi t6y3,40RWssi a, Tomgk,

E-ma inla:bpast@mai | . r u

The basic mecada@umii Isimsr ioufm npolnasma i nteraction with I
devel oped -esqowiiricieb roifum opnl as ma h ase fbfeiecni einrcwe sotfi gsatt eefdi. |
mi croorganisms and tissue regeneration is confirmedf.

[ & dzOfmlstswh jets otej dsj dad dMytsdz L so Odedj dzj Qo deso j Mdesy ff
o w L Odats, fteiyH] oMmjct, MM kjd, vyt Y d o iz sf hdsj
OlsdBtsMW j todesds H Oo dzj dad d . dsofmMjd3 dzjHOadzt SOCOW f dzOL 3 M
sBi jCIstse d BteOBBISd Yo jtorndesMmlsj?2 Hdzw HsMisdyj ddw |B dH
AGA 1R UlU ©OLEOBSIOd &OCjls dilstidss o L tep © e dztgo § B tes|p ot
(s B3 j c@BBRte dzv  dMfdzj Hso Odzd™ jj oLOddissH 2Mlsadw qe
{5 OLOd 20 tedf. 1.

tdiml dzj " ded2 o dH f &zOL 3] dedzglsE 5 e OL W H O

1 dZ20L 30 ftejHMIsOQoadzw jIs Mtsets? doddL gy G@dzet? ePsHW i  fpdzi
Codsf tsdzj delst : §sdzsydlsjdzl dgf § disder, lstedyOlsjdz' dzf § dsdzr| ¢
MotsBBHA | ©WOHJ WOk dy GVesds@Lds d3, f dzOL &3O B jHddaw jIs ydmls
odHse d ftwjHMisOodzw jIsHaW W EYlzdfaudem® d § Mg Wedqyd 2, Stlsstkf i
shistswddys ojhjMmbbo0. mdB3dujmécdj ©jOtydd, fesdhrtsHwh d)]
d o9Cdz yosls Bsd sy Cddyd Msets { dzj di3j dzlsOtede" = t6j OCydy.
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Gl e j dzde’lsi tc § ¢ jodzdz' | . IBsejdedzr § t©J OSydd fHesdmasHwIs| &
tejLbEdz SO dgjkzftezednrn Moz dse jdd?2 d&iyHE 1 dzj $lstetsdzOdgd
Yombsdyodd. JLdbjtesejdede § 6 OSydd o Mottt sy jetejdas'fiso fifls o § v
so jtcHisEts Isj d&zO, dzORBHWh jetsMmw o CdlsOCIsjy M  zOL Bs?2 . fnd
9 lsoOBdz 1.

vO0BdzZdyo 1
IJmMesodzr | odH'™ fdZOL BsadBIYyuimMeédr tj OCyg?

Il sLBEYHjdde +->AAe ltcdotsHdls € dtswmldyj wigd dzdzr R
Ossdiises d [e +> AA e Ostsditso d dBsdzj Skzdz fted oL O
g dzv Isd j . lsLBblYHjdde §J Msmisswddw g
osLelyHjd® TR 83t lpsewddj, dLdkuov Wslsds

w o ALY Cdzj € lstetsdzr dsdzdL dtekzs Is
RtsdzdL Oyd e +TI>AA e fedsy qlsj & dz j dfsdy

1 d2ftekets ] SLOddsisHJ?fr]ISSdJ

rdhhsudOuje *>A2A *e |57 iro0jb jj ndffsyqoyds
[B) jd&OY |~ o 5 glbbjtv f ZOL d3ts 2 LOEWYY | dz
tcj ¢ tsdBB d dzO t6j StsBB d dzOydd f tods'cHor®y s dzts
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1 j dzdzd dzc © dzj 2 st Odz' dz' d3qd ftedotsHdIs
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d 5 dzts © BEdzj Cdzl _
Cdz;t:lsq’t«:stsizuz,ce FHAM LA M ) Otew ¥ j dadz’ | yomilsdyr Is j tow
tcj C 5B d dzO t6j SsBBddzOydd ftslsde s sdts
R 5-dzts dzdzO W - - .
tGJQISd38ddZOA+ BM-> AB 4l ttsdMmMatHdls L O Myjl oL Od d3l

] dzj Qo dztso j Mdets?2 f dzOL B3]  d ts ' dq dzj 2IsteOdz' dz" § yYyoOmlsqyr
lsj B j 6OIsztcdBdy vy [difdg pOj 5" 2 odH §dzOL & ddsjjls daj fisdsdei|dzdz
Bsy s HJ 2difds ottstotOJsH j dzj dzdz" 2 EyOfmlss¢ Is¢ Odzd, dzfj o dzdww oOgO
cOMMisswWidd[d 3B tsls BicOBOI" 90 BBs?2 o jten desfisd. ] L s
ftodmkzlsmisealze Is OCIsde dz | L OteWw y j dzdz" J o dzji L Otew 3 j dadzr Y ¢
CoteslsCsydoakhdj { dzj osj dals' . vO0CB?2 Codi3fdzj € MsmisOo dzwe A dn
Btsdzj J 6dBCdd3, GtLeodww Mmddy Ols! MmMisjtfjd lstedyOlsj dz' dzscts
f dzOL 3" dz0@ CsOcbkzdzwydr SCwtseod ftesotsHddzd fmMdzjHEze hddi sBLPL ts

dlsj C&®fbrj 2 Ctoetsod tOMytsdzOcOdztsMm! dzO L OL j figdzj dedesdz + dzj G Is
BOt! jtiesd3 ttOQodes 2 dBAB. 1 jtca OV COfdzv B' 2O BBig@BSEREZO| {
Codzlstetsdz! dz@ 5 Bt OL Ytsds. ltojddY CtsOckzdzy §ddn €ted Ofs B is@As sty
sBtOLYo® 300 fMmj <.

[irnOddLdi EMStstcj dzdw CsOckdvwydd Stttsoad & dzOMlsswh j i3z o to,
tlsd ftetsyimmr MmMowL Oder M dOdzdydj &3 o § zOLAGE] N, HAHQ = | dcC
OlstsBOtcdats ¢ 5 Hta{efsite s HOdZW] d fdzj Hse OdegdY Odesd B S tesB de” 7 fijo ts
aLWIsr MmdzjHke h §fiaflegd asdzreeEEFF seudomenagh n@OEE Gls B sSd e
Eschercioclhio BPRr ot ewlsgddir &) ebspeélmohd adtsL Blzazd B ¢ dets?2 dzfs
oM OdzdIsj dz* dzf » ftetsyj MMtsoe .
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B ssHOB] MmisjteddzdL Oydd.
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1 Mty dz20@ tsyjodHds j fjtemfjClsder ftod dzd dzd dzd v dzl 5O o

HOdz! dzgj 2h dJ dmmdzi Hiso Odzd v , dZzOf tOo dzj dzdzr J adgov oJr jw o di| dzd
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1. ] ddesctcOHtso O [. Rftc@CMmj teBhdeV . OEZUYUsmmdw B dizsH OW ; W Jt

ftesd3 " dzj dedets M 3 L2 13dassfiyfigdfer 200 8 ¢ .

2. Larousi M., Alexeff I, Kang W. Biological Decontamination by Nonthermal Plasm#SHEE
Transactions on Plasma Scienic000.i Vo | . 2 8 P.18211188.

3. G. Friedman, M. Peddimghaus, H. Ayan, A. Friedman, M. Balasubramanian, G. FricBload.
Coaguldion and Living Tissue Sterilization by Floatifitlectrode Dielectric Barrier Discharge in Air. //

Plasma Chem. Plasma Procé&s2006.1 26.1 p. 425

t{duodrRC, v f4i@80) (X[ c2R201 ARITRSO®




Xfrerolrotdrioc stfuArec svurrl ol rsm uvyryam
GlrtulrsurlZ (OO INURURO S (LB df2wEM 1 ¢ 110

{YuvrRyrasrRE #lrsuvt{fruvt J3efsdyodovuv fuvr 1L vlfrdzrid t|pat
rfc ¥Jafdrd4d 1o/ RO vwlrptram v

b. 8. 10&BeY kOl CEEOj00, (.u. JOfljo
1 Ok ydz 2 tok¢ tsomidlijsdidzls | . &. 1 Eh ddd dzO
vsBMEd?2 foddlsjrndduimMcd? Ekddojttmdisils, t simdw, G.
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GLOW DI SCHARGEL OBEMI €S| ON SFPTEERRIM LER2 FOR DEPTH
PROFI LI NG ANALYSI S
A.S. ZallgN.naNi kol ayeva

Scientific Supervisor: Assistant N. S. Pu:
Tomsk Polytechnic University, Russia, TomsH,
Eemaidnast. zal ogina@gmail . com

Definition of chemical composition of a product and
great importance for many applications. The surfade
appearance, corrosi octhuateisvisttya,ncet c.a,dhwhsiilosm,t tke@enbul]k i
l'i fetime of-OElse i pr adledt t oGBol ve many real i ndustrifal
and simultaneous analysis of al |l elxgmemt s hgfdr ogear a

chl or rtGDOESRKHefi nes both the surface and bul k compdsi
el ement s, for al most al |l solid material s, includifhg
coatings,DQE&8siss ketleal Gf or semecbndudustraed. ot her | hi

Cdzj B3 dzlsdzr 2 d {Yoomds2d 2 0O0dOdzdL IteiBkjls MmMdsyd = d H
My j ydOddmlsss d, C0OC fwOodds, ddkjslk tyjd of MsCuj|
fsmdjHnddj bkftse jteh jdhsotse Odedw o iflsdyj MASLRY SE@BE 8))fn d ts dbdzts
ko jtecOs s dRdzsecdj dL {Idh kejyHjdd2, SBjmMfjudesow filils
90 dzs? Isjrded $t52 Hdzw 1 dzj B delsdztsets d fsmdzs2 deses OdzOdzqL O
fsCter sd2. {1 MsCsyomisslsdzPMC O O L figte DU EREH@P IS v dottifvwlsj dis iy w
dHddeMIso j dedets? Isjrndetsdzsedj 2, ColstcOW ftojHBMISOdzVW jIs oftsL c
MsmMlsOoa O o jtendesMisde 7 Mdzsjo d o dzkzlstej dzdzj 2 MbtokClkzter| fi
(o IBdOMENEZ] HEY §©0CkduimSd oMmjn ko jtHtlsjd df 7 &Ofsit
L ®jOdedujMSdn MfzOete, §odkftsosHddSd, §tddditd j
feshmistslsO o dMitsd LsoOddd Hj&OsIl jj f§tjHfdylsaske@wots?
L dzj eedY cCOLBSoaBEB ©WOLEWGWYHO (50 1) sBi Mt judeOils &d flzd d
MettesMls! YoLosdwjl fdzkzydls! ftesWddd w©OfmMftjHjdjddy §td

s jCtesdsj sted® Isdzj ¥ h jets tcOL teWd3jOs sogts y sy j difistoty ddsdetstsasO s dzQ
BjlssH Mbtesetsets Ctsdzdyj Mse j dzdzgsets OdzOdzdL ©. 1 ted Cisdzd ydjmls
hdtetsCd?2 HddZOBdUd MEd2 HdOf OLBdz d oL d@Btsy detsfyls! ff tod d3j dkj da
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HsMis Ol sydzts fd dz'ndgy  t§@L zha®YRd WdL dyuj MSts2 MtezCllkzte
Csdzdyj Mo j dedesets OdzOdzdL © ItejBlkjlsMmw ddded dZdzds s OdzH Otsls
ftoj JBkzh jMmMsoats ftod OdeOdzdL | B EZOECBESHA = &jlsOdkzdezses d d
BOIljGazse dd&3j ¢ ls BBsdzr hz¥ MsdBsimls: [ 2] .

10 tedfm. 1 ttsHtesBds fCOLOdz ftetsyjMmim etsLBEYHjddY OIS
SBXZOHOjIs YHBAR Mt ddsmisj 2, vyt Hj dzOjlk fteddj dzj dzd 4§
ZOECd d bkjirmrddSddyder OfOTEL ®dEBLOd KO jtcdOdzses o' MsS dn
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tdfy. 1twtsyd M etsLBEZYHjddY OketsdzO o Otc dtsy

S OlstsH dats j teOMmyr dzj dzd J§ f sH otsLHj2Msoadjd3 BBdB OteH ot
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5 ds
R34

52

9 ¢ (

fsdzsy dlsj dz' dg i3 JdosdzOBd tOBBYjCEts cOLO (Otetsdz®) lsdesfydls

CdzzBddzO0 o' ABHO ©OMY ' dzj dadz’ ° -300sCs s, HRED oHOEMY jidfcEiits costs dgi
fejorhOjls 1 deds [ 1] .

[ ddzd BOdz' dzOW Isdh 20 OdOdkdL qekj dsets Mdsw L Qo didls
W dzw ks fyw OBfisdzs sdzr 2 ftejHjdz BdzOLEY jddY GftEjHjd
OkOddL el j Bsc s 5ESEQL YO & O jlsgdgg dsdsicibjdn OdzsH O d M SEsf
OdzOdzdL dtolzj d3" o5 1 dzj o5j delssds. [ lsddsdL Oydw Lilsdn § OwOd Is
bksydsflsd HORESEE djssHO OdOddL O [1].
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cts
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fcsLosdzwels ftcsoasHdls! Bid hddgmlseats OdzOdzdL s eafMmjets L O
cOMYr dzj dedv fMeHEOOaal pls Mi-EGMHEGIstsdBdjr Bdsjeo o MjSCkdHkE
Mui O L OY Ol delstso Odgdz' = CH@ K DA Jyald inn HY Vsqg If Isds'tefists ( HDD)
ftedetste MytsmMee j- 0 f tsdi) BHEdd B! dz® + dzj o3j dzls dzO Oltsdzdzr 2 M
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EMsOdzso € d Bttt BOIsstcd (kstsdz! ¢ 9 fttdetsteOa HORI BA
ftetsc tc Od3ABY azs B 52 Ldzg g dels  (n+1) . tdedfmsteOoydw i s dzdzts
dimmdzi B P CsAdZ VLA HJOF OLtSdz] dMidz LEkjlsMw ftosHEkze CO
lted COydmlsejdadetsds My Jj SClstcOdzr detsds OdzOdzd L § M i Clster
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Codduj ot (Ctdyj dsteOydy) dmMCodses | dj dj dzs©® o 0OdzOpzd L
e dzOkz0 dMSEdscts  dj dsj dzsO &l jaets MH ey Oddy o (el .

t d fk dBEP RQF | 4 ER

17 s yoOmilstsisdz 2 dmlssyded ¢ dBsyjls t©OBBISOIs! o dif zdzt Jndzts
oL i3y dets Mls ! fsHHjtY do Ols or MsC k¥ B detso j dedelz® Bsh detsfyls!
ot d3j dzd . Clsls tjydd3 tOBSIsT Bsy dets  toj Stsd3j dzH s elz@ls ! H fizw
BO jtcd Odzts o . RBf zdz' Mder 2 tjydds sLotsdzvjls IsOCYJ fndzdiL d |
ftodd dsdzj dss?2 ykeMmlseadlsj dz' deslsd [ 5] .

ykofmlse dlsj dz dzgsfls: d btydsfls!: M j SbtcOdz desets OdzOdzdf O
nOteOCljtedmisd S dfMlstyded (dsfov ot G edeflapy Ol btz B E§Bdzy | delste Oy d d
otcjdgided HftcjBr o Odedw Oltsddse o Ltsdzgj otsLBEZYHjddwY MfjSklcte

OS] ©® LOCdsyjddd, dzjsBAatHd®Bs Bldjlsdls: , ybkt Isdjsh
dd3j jIs BEeMfjClsdoar o dOMlsswh jk d BEHEMj&B [1, 6]. N B
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Indirect X-ray area detector system is a powerful method used in a modey ikaging. The principle of
the method is based on the conversion afa)X photons into photons ofasible light. The dynamic range of
indirect X-ray detectors is higher in comparison with direetay detectors. This advantage makes them suitable
for synchrotron radiation sources. Another advantage is a modular system which gives an opportunitheo tune

setup for different applications.
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Fig. 1. Two differentpvselwsmef itdemeisi bl ei ¢
Vi si bl eupl icgohnts issetts of the halogen | ight squrce (1), mo
photodiode (4) and amplifier

Mai n componentrayofariemdidredetct ¥r systems are scintjil
camer as. Since the whole system is modular it is | mg
order qguantify the performance and-rtay prmawiicdeg.t he ofpt i

As a part of the UFO project [ 1], the wviayi tdledelcitlgg)m

components was assembl ed.deTshce i veetdu p nb asheed EOMV AP rli2881 p
cameras characterization. The described EMVA test se
|l enses, scintillators and mirrors.

Current visible Ilight setup shown in figure 1. |t} c

collecting into optical fiber and guiding CGlostehre [Pr i

narrow band of wavelengths from monoGh® &8 tiomrt d gr affiirre

sphere (3). Il ntegrating sphere provides homogeneous
supplied by rec&heecomodutempé&)ature of the hal ogeln |
\ 3200 K. The wavel ength r
10004 ?{;ﬂ LWOZ%Q:S || monochromator i s nfmr ommhe20p
] — m‘m:mg S di ameter of t he output plor
Sl T sphere ¢m®m ®ha5 active arfea
% phot edihoads a diamaebhdr i 08 5
§ wor king range insnm from 200 to
g Measurements of the | ight
di stances from the output p
100 . | | | | sphere can be used t o t
B S S S S S i o nonlinearity tests. nTo clal c
Dlstangs. (Em) which the sensor xffrrereemi ves| at
Fig. 2. Results of measurernm .
from the output of the ior‘r'ttepgwtatiprpdtspﬁérethe Integyrat
equation can be used [ 3]:
.. r? s,
E:pCh_x2+r2 =pQ@sin°Q,
whelkies homogeneous and isotropic radiance aits tthlee gl a

radius of output phirsg tofe imalefgrangling efphkerght cong f
goes to the center ofxt@aendenordi dméeser soft rulke whimag
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Fig. 3. Filer transmittance test: (¢
transmittance in |l ogarithmic scale

Results of measurements shomvnmadelf icgaur eb € . e xSpmad iljn ed

pollutiond which can't be taken into account easi y.
(coming from the integrating sphere) from the t abl
morcdr omat or .

To check the working ability of the device sever al
3a referent curve for the FGL610 filter i s preseIte
presented in figure 3b.

Di fefnecre bet ween the referent graph and measured tf an
photodiodes. To absorb the incidemttheghhi wkhasshoftl
emi s required. Thhienneradaes thakrgesearofers in the sjurf
the 1lifetime and the high surface recombination |vel
photodiodes at that region.

The results of the measer evime ktss pslhopwri ataccbeddalg t
the range frnonm Ki0fot itrog 10Df00t he monochromator, i nteg|r at
proper shielding wild.@ solve the problems with 1igh r

Since the monochromator has manually adjustable gl
the illumination. Al l tests were performed at t hd n

intensity) with | acregeaf btahned wh adnt chwi dbtehp eanrd ethnh e openi hg

have to be measured in furthemnr esxfdartiimenntws.l | F dre tuh

with a prism.
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One of the maj dgdraxdiams ionaigi hg oftsai-ehhéf acsspesvmesst

dattaiven process control project (UFO project) [1] i
high smpa&ydi agingayl|l adenedtet ¥ct or islylsateoawr ,c ocnasmesrtas |loefi
visible |Iight camer a. I n orday OHetquanti Bysthbhe pbeff ot
constituents needs to be perfor med. This charhcter]i zce
mod el of the detector. Application of the model eln a |
Additionally, prediction can be verified experimenjal
A commonly wused standard for camera tesrtds iiss aEMVAHN 1t
measur e, compute and present the different specificfati
machine vision application [2]. The measuring setup
monochr omate®ergr ating sphere and a calibrated diode whic
gives the possibility to obtain such characteristicg o
efficiencyrdtacehe méaeansham sletectable fl ux, ' inearity| o
The described EMVA test setup is flexible enough forl a
el ements can be hplbeecene einn tthree htberemg ematous | i ght sourfce
sensor. Characteristics which can be estimated by tlhat
sensitivity of the cawetaei asmbonownoiftlightrwbiah {is| kb
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small absorption could also occur on the surface of |t h
easily be taken into acccocalntl.e dtsto asmd ho tcthearr apca rea mesttd rcs
For the purposes stated above the visible Iight det
fig. 1 (see above). I't consists ofcthianlgo giemt o i agptti dsaol u
guiding to the monochromator (2). Chosen narrow bahd
the integrating sphere (3) which provides homogenleo!
suppliedviey medul e (5).

As the | i ghltenmncecur clendisltan ¢s
_— 15Wat t quartz halogen fiber Of

6700 ~

6550 —

with color tempmaxitmumn iorft e3rRs0i0

It has bot h -Imanmmeual ntaenndsi by C

E #9- e e Cornerstone 130 model 74000
S A:] R-Squar 099123
£ e st monochromator. |t supports | wo
> 6600 Vaitage 81 029158 B8,49386E-4 . )

2,3805E-4 10520066 and has an I nte gr a tin g S hjut t

monochromator with OwWauel eldg]6h

5 n . 556 G b o Nm(this upper I'imitation au
T Re:n:[IS]ts oi mea Mechanical driver systems afloa
stability at 650 nm with speed satc0lmmyndofpr@ch sfi or
of @mllThe integrati negcPBiBer avi it $ rSeptea:uhlmgézeB@ interjor
15.2M 6 inches). It has one output and twacmi npiuti cpdnr t
photodi ode with amwmainde speearadil ame® @@unsseed baasn gae soefn s200rf0
Afrt et he device was assembled a series of stabilit]y
intensities of the Iight source. Continuous decay off t
decay was obsmumeidntagnstihtey mafxit he | i ght source. It i s
about the |l ight source where it's said that |[|ife tijme
|l ower l evel s. The rebBultimefdori hthenagnatxy mdencdywmeinsi|ty
wavelength shown in figure 2. From thepgrtiamé o0f 280|pss
Pol ynomi al fidt was made for 400 abaeomwds nidin §énZv ami n(ipnrue
value was S®. 532400 secondsmVt Reclbosls ngf tiont desifty PLe
0. ImdWB/(aft gr t200n0 /(&0 4 gr. 6N0e typical scan ofl engltthaged ajkler
from 60 to 90 seconds (it depends on chosen step). It
continuous decrease in intensity could be easily taken
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The zitawouadbuesséudm nucl ead ured acetloermse nits kkn awrdi nlgat Ithe] zi
tube is covered by the protective coating for corrjosi
coating zirconi umed adret ladsevtdaekarti encaht el dotni &ol f umxd dferect mm otnh e
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l'oajHjdd]

vdfdser Hjdvehdj Ldj@jdst (vlCfr) ddijels hdestts {§iddds,
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bsdz 50, I RBB) dfriooBses? fosottdsSs?2 (4). uvjdkfjwOktco
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b. SIce OdARrRZIS. Risdese [°OL dats?

1 Okydzr 2 tokESCsEsuElsjdzd. , HBYjds ¢. ¢ wcdse!|jis

esMed?2 ftsddlsjodduyi Mid2 kddojwmdlsjls, , (shmdwy,| ¢.
Rdzmlsdlskls Mddz deslstsydes? 1 dzj Sltesded S w [ 2t/¢3,, 61 3AfPAHsY |,
lsHj dz MistokzClsktodats?2 ROC S ddzaj sdSd w1 A, tsimmdw, .| vt
E-maialr:t emi j a@si bmai . com

CHARACTERI ZATI ON OFAIPCFRORUSSONII D OXI DE FUEL CELL SyBS-~
Koval chulko mMa.é\Wa z fp.ys.
Scientifi 8obapgeevisor:

Tomsk Polytechnic University, Russia, Tomsk,

I nstitute of High Current Electronics, Russia, |To

i vision of i Stertu cctsu rTaSIC MaBc rROAKS Russia, Tomsk, 1043
E-maialr:t emi j a@si bmai . com

The resultsof applicationof selfpropagatinghigh temperature synthesisr the manufacturef porous
Ni-Al supportsof solid oxidefuel cells arepresentedThe effect obynthesis conditionand raw materials
mixture on the phase compositjonicrostructure, porosity, gggermeability corrosion resistancand other
properties of théNi-Al samples is investiged. It is shown e possibilityof forming on the surface gborous
Ni-Al supports of solid oxide fuel ceNgith the structure of NZrO,:Y,0; anode/ ZrO,:Y,05 electrolyte/
Lag gMno ,SrO; cathode ensuringthe power density of 408W/criat t emper at ure 800AC.

stejHd dLe jMmlsder n O MjesHdwhdzd?2 Hjdz2 odHtse Istsi dzd ofdz -
Bdte] bkHjdvjkfmy t©OLtOBEIS] ko jtoHstSMEHdse s s ddisad|eis c
fjtemMf jCilsdodse Ru foufHY j Cusi.o dets toOB EldzBY g Pdzj 6 GiY B AtcOls i tc
ftodoe dzj € Olsj dz' dg H dzw sO¢dn sB dzOMilsj 2 i ted d3sj daj dzd v C O
Ldzj eetsmdzOB Y jdedd d twjLjtodsr § dfmssyddsd LsCO. v vt dO
¢ bjRskzHOLOdR J &BjROdkPENGS (B0 dtzheOd M@ &is M [ sd
BOjtedOORB] BOLOLj2 uvJulS. [HABOSE ftoddj daj dzdj 4§ tsH dztsy|j S
CosW j©0), MBHjLYONdR Rtetsd d yjdjiLts, bktejekjls ftine Qo
ftsHOo dzj dzd v L E@ddigo { s B0 j e Oz OdzsH O d ftejHEslso tOh J dzg
Rdzls j ted3 Is Odzdzd yJ M NgAjl d i) ®§ Hippdsjddd ve ' MsS Blsj &3 j tOlskztedz = | Mo
Btsdzt 82 ddelsjtejfm Hdzv deOkSCd. 1" MsCOVY Isj Bf jteOkztc® § dz@o dz
sj &k i @Ot iydzj ded v , Meftetslsdodzj dedj SotetetsL dd, dzj 5B " YdEOW
sjCEyjafyd Ists, vyt f§odviAthgyd dDote®L BE@WsSIFRjj ydOdz df 7  teff d&3J
Mosdd3 zdzd ¢ Odz' dN idgl T fiffodids? idsdej Asd® dzdzd H ' fslsj dzydOdz des Bscfgls
Coyjfmlsej dicCdr d o' Sl &fjOsktdy » §stedfis' & &Ok) g
1 ZOGsH Otew dzOH j 3 desis d 9 ftsL i3Sy detsmls d Br Mstese s LOf gEMmC
BjnOdduj MSCts2 MO dd dasflsd v § tefizO i gl lsdsizd o g HEOYJ ds fdzk o j
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1.1. sttpjithOdso ®@o Odzzn € d dz
1 Okyder 2 tok ¢ oty jdidazsd . fdze d dz
1 OydsdzOdzr dzr 2 dimmdzi Hse Olsjdz ME 2 uvsdMSEd2 foddlsi-ddyj i
ftc. [ JjdzddzO, 30, 634050
E-mainla:d e Zhaib & u
PLASMA PRODUCTIROMNI @F CPXIOME NFTRSOM WASVAEER TREATMENT
N. V. KoveapayY. S. Il vanushkin
Scientific Supervisor: Assoc. Prof., Cand. S¢giGG. Karengin
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050
E-mai | : nadezhda_kv@bk. r ru
I n the process of purificati owmatodr firretsdak evapgrea d u mejd hi
about 30 000 cubic meters iron waste in the formjJof
possibility of plasmaimpmitaoducrtwigienfcad fi ni rtohne cf ohrynd roofx i |dreo
f or stuhbeseequent wuse in the manufacture of paints and vV
l ety My ydmist¢d ftoj Mdes?2 oBH' &0 uvsdNs RO sHL j 3dzt
Cks. dz. Nddzj L sisH jtey O dR slshitsHtsea 9 o dH L Ot fite@yiHzyIsdgdstg A W
sjrdtsdzsedd fjtejtcOBIsSd MBteOMr o @) eips sk B B " | dzgils 54 § 5 kB
sBfMlsOdzso € d o tojcdidzj . ] HOdgdzts?2 tcOBTsls f ¢ 0OL OdzO sL
NddzjLO 9 f sdzj L dzgr 2 ftesHizCIls o 9 dHJ NddzjLtssCMdHdz = ¢t
ftoedd3j dzgj dedv fted ¢ tetsd L oddmHfidLoyid qzOC c5CtcOMsydes?2
g4 kZyjbtd thoej ddshlsj?2 f§d&20L &j dds?2 §jtjtcOstslsSd BT fizd
cedHiesS d s JdzlseO d ¢ dHBEOA] Mt d2g | dzjslBAZOH O h dn o' €
ttOfMmlseo sted digsfls: & [ 1, 2]
1 OtedmizdCj 1 ¢ ¢ OO gsyddafredstidnd 3JjdjLto d Mmfdelo] dz
sj B jcOlskztck ctstcj dzdw o tsH dasdscte ©EA dfipfis EfiFfErdlas @& sL d yd 2
1 Oted Mz dz€ | 2 sCOsogqtsy @drfiww dzgd fHtestsCdMmMd YJdzjL O d dyd !
sj B jteObkztel ctstej ded ™ & ts o upifd icte OEA dLip-fis DS AR @Ys dz
] tejLEzdz sOIsj ftotso j HY dads’ R tOMmyy Istse s tc HJ dzj dz
otsHdBtte Oddyd MSdy SRt dydd f EOSCMHdd3Odz dz d3 MtsH § P Oc
OHdOBOIsdyi MSky Isj Bf fHcOlskztolz ctstejddw &1200
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