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METHODS TO CHARACTERIZE THE EVOLUTION OF CATALYSTS DURING REACTION:
BENEFITS, LIMITATIONS AND PROSPECTS
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ABSTRACT

A catalyst is a very divided material generally composed of active phase nanoparticles supported on a powder
support. In such configuration the synthesis methods generally lead to collections of supported nanoparticles in
which a large number of parameters vary (size distribution, exposed faces, chemical composition, ...). In order
to determine the influence of a given parameter on the catalytic behavior of the catalyst we can minimize the
influence of other parameters which can be done by using extended catalytic surfaces (singlecrystal, vicinal,
polycrystal) where only a few (ideally one) parameters vary (orientation/surface coordination, chemical
composition, ...). The study of both types of materials is essential to progress in the understanding of the
behavior of the catalysts, verify that the results obtained on extended surfaces can be extrapolated to finite
catalysts and ultimately devise the catalytic mechanisms. The sum of this information may then lead to the
design of more effective catalysts with specific controlled properties.

To perform such studies the development of methods of characterization of the catalytic materials in realistic
conditions capable of providing structural, morpholologic and chemical information with high spatial, temporal
and energy resolution is essential. However, despite their extraordinary performances and capabilities we also
have to be aware of the limitations of these methods.

Based on examples of studies performed on the morphologic/structural and chemical evolution of extended
surfaces under reaction conditions and examples of dynamic real-time modification with high-spatial resolution
of supported catalysts we will dwell on the benefits, limitations and prospects of such approach of heterogeneous

catalysis.
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Annomayus. Lenvio ucciedosamenvckoll pabomol A619€MCA ONUCAHUE MEMOOUKU CO30AHUS CUHMEMUYECKO20
amanoea 4enogeueckozo0 uHmepielukuna- 4, xomopulii 6yoem UCHOIbL306aH Ol HAHECeHUsi HA NOBEPXHOCHb
buomamepuanos Ha ocHose HUOOespaOUPyemMbix NOIUMEPOS C YEabi0 NPUOAHUS UMMYHOMOOYIUPYIOWUX CEOUCE

u yseiuvenus OUOCOBMECTMUMOCTIU.

Die vorliegende Arbeit ist auf die Bildung des synthetischen Analogen von menschlich Interleukin -4 (IL-4)
gerichtet, der fiir das Auftragen auf die Oberfliche der Biomaterialien auf der Grundlage biologisch abbaubarer
Polymere (der Polymilchsdure) zwecks des Verleihens von immunmodulatorischen Eigenschaften und
Vergroflerung der Biokompatibilitdt verwendet sein wird. Das Ziel des Artikels ist die Beschreibung der
Herangehensweise des Erhaltens des synthetischen Analogen von Interleukin-4.

Das Molekiil-Analogon wurde aufgrund des Wissens iiber die kristallinische Struktur des Komplexes von
Ligand-Rezeptor (IL-4/IL-4-R 1/IL-4-R2) entwickelt. Das angebotene Herangehen meint die Aufspiirung der
spezifischen Seiten der Wechselwirkung zwischen IL-4 und IL-4-R1 und die Prognostizierung der Struktur der
moglichen Analogen IL-4. Die Wechselwirkung zwischen der angebotenen Analogen und dem Rezeptor IL-4-
R1 wurde mit Hilfe der Rechenmethoden, solcher, wie molekulares Doking und die molekulare Dynamik,
bewertet, die zulassen, die Stufe der strukturellen Komplementation des synthetischen Analogen zum Rezeptor
zu bestimmen. Aus der Analyse des Molekiils, die am wahrscheinlichsten auf die Anordnung komplexer I1L-4 /
IL-4-R1 fiihrt, war die Vereinigung N, N'-di-(4-formylphenyl)acetamid ausgewéhlt. Sie wurde unter Ausnutzung
des Herangehens der klassischen organischen Synthese synthetisiert.

Als Ausgangsverbindung war Diphenylamin verwendet (Abb 1).

H

I
N

Abb.1. Diphenylamin
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CREATING OF PATINA ON THE SURFACE OF COPPER AND BRASS
E.V. Abdulmenova
Scientific Supervisor: associate Prof., PhD in chemistry. G.V. Lyamina
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Abstract. In paper studied the literature on the creation of patina on architectural objects, which made from
copper and its alloy. In purposes of cleaning and patination invited to use the polymer a gel, the mixture of
polymethylmethacrylate and polymethacrylic acid, polyethylene glycol containing gold nanoparticles. It was
found, that using of polymer gel can protect object from environmental hazards, allows us to give a decorative
painting, can control processes at the interface of polymer gel electrolyte-copper (brass). Besides, it can restore

object complex shape.

CoxpaHeHHe M BOCCTAHOBJICHHE METAJUIMUYECKHX HPEJAMETOB, B OCOOCHHOCTH CJIENIAHHBIX M3 MeIu U eé
CIJIABOB MMEIOT MCTOPHUYECKYIO M XYIO’KECTBEHHYIO 3Ha4MMOCTbh. [loJ Bo3zeiicTBHMEM BpelnHbIX (pakTopoB Ha
ME/IM U ee CIIIaBax, 00pa3yeTcs CJIOH MTPOIyKTOB OKHCIICHUS, Ha3bIBAEMOMN MATHHOM.

EcrectBeHHass maThHa o00Opa3yeTcs CHOHTaHHO B TEYEHHE JUIMTEIBHOTO BpPEMEHH NpeObIBaHHS B
OKpy>karomeil cpeze. LIBeT maTHHbI, 3aBUCUT OT MPOJIYKTOB OKHCIICHHS, OT CIUIaBa U YaCTHYHO OT OKPY’KaloIieH
cpenbl. 3ejeHblil BT GOpPMUpYETCs B TOPOACKOl atMochepe u3-3a 00pa3oBaHust KapOOHATa MeIU/Cylb(paTHBIX
kpucrtamios [ 1]. Kpacusrii, mpu ¢popmuposannu okcuaa menu (1) [2].

CuHTeTHYeCKasi MM UCKYCCTBEHHAs IATHHA C ONpEJIeJICHHBIM XUMHYecKnM coctaBoM [3]. Hanpumep, 6osee
TEMHBIH OTTEHOK (OpMHUpYyeT Cynb(uA MEAW WIM CBHHLA, a Oojiee CBETJIbIH OTTEHOK NPUAAET HAIWYHe
kapOoHaTa CBMHLA MJIM OKCHJa O0JIOBAa. BpoH3a KOpMYHEBOro LBETa JOCTHUTaeTCs 3a CYET MCIOJIB30BAHUS
cynbpunoB aMmmMoHus W Hatpus. s Toro 4roObl IBET OT 3€NEHOrO 1O CHHEr0 HEOOXOIMMO HCIIOJIB30BATh
XJIOpUJ aMMOHMA M cyiabdaT aMMHak. BomHbBIA pacTBOp Xiopuzpa jkejie3a HCIOJIB3YeTcsl A oOpa3oBaHMSA
PKaBO-KOPUYHEBOTO 1BETa U KpacHO-KopuyHeBoro. IlatiHa npuoOperaeT Y€pHBINH IBET, €CIHM B COCTaBe €CTh
kynput [4]. Ho Ha 1BeT MaTHHEI BIMAET HE TOJIBKO COCTaB PacTBOpa, HO M yCIOBHS NMPOBEICHHS YKCICPHMEHTA.
B paGote [S] ycTaHOBICHO Omlpenersoliee BIUSHAEC KHCIOTHOCTH M OCHOBHOCTH CpPEIbl PacTBOPOB Ha IBET
MOJYYEHHBIX MAaTHH B pacTBOpax COJIeH MeIu: B CHIBHOKHCIBIX CpellaX IIaTHHAa MMEET PO3OBBIH IIBET; B
CHJIbHOILIENIOYHBIX CpeJax IIaTHHA HMEET OKEIATHIH ILBET; B KHCIBIX, CJIAa0OKHCIBIX, HEHTpalIbHbIX,

CJ'Ia6OH.[eJ'IO‘{HLIX 1 MICJIOYHBIX CpelaX MMaTuHa UMECT q)HOHeTOBO-KOpPI‘-IHeByIO raMmy;
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BJIMSIHUE OBbEMHOM CTPYKTYPbl HUKEJIUJIA TUTAHA U COCTOSIHUSI ETO
MMOBEPXHOCTHOTI'O CJIOSI HA MAPAMETPBI OKUCJIEHUS TPU HATPEBAHHU B BO3AYXE
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Hayunsrit pykoBomuTens: A1.X.H., foreHT A.B. KopuryHnos
HauunonaneHelil uccnenoBaTenbekuil TOMCKUN NOJUTEXHUYECKUN YHUBEPCUTET
Poccus, r.Tomck, mip. Jlenunna, 30, 634050
E-mail: bozhkopv@tpu.ru

INFLUENCE OF NITINOL STRUCTURE AND ITS SURFACE LAYER STATE ON THE
PARAMETERS OF OXIDATION WHEN HEATED IN AIR
P.V. Abramova, A.V. Korshunov, A.I. Lotkov, O.A. Kashin
Scientific Supervisor: Associate Professor, DrSc A.V. Korshunov
Tomsk Polytechnic University, Russia, Tomsk, Lenina ave., 30, 634050
E-mail: bozhkopv@tpu.ru

Abstract. The influence of composition and structure of the surface layer of nitinol TiNi on the oxidation process
under isothermal heating in air is studied. It is shown that the transition from coarse-grained TiNi (d = 20...40
um) to submicrocrystalline (d= 0.6 um) structure leads to increased thermal stability under isothermal heating
due to the formation of more dense protective nanocrystalline oxide layer enhancing diffusion limits the process.
1t is established that the surface modification of TiNi with silicon ions leads to increase in heat resistance of the

sample at temperatures less than 500 °C.

BBenenue. HaHOCTpYKTYypUpOBaHHE METAIUTMYCCKIX MATEPUAJIOB MPUBOJINUT K CYIIECTBCHHOMY YIIyUIICHUIO
UX (PU3UKO-MEXaHMUYCCKUX XaPAKTCPUCTUK (MOBBIIICHHE MUKPOTBEPIOCTH, BO3PACTAHKE MPEICIOB IPOYHOCTH U
TEKy4eCTH, IIOHIDKCHHE YPOBHA AedopMamy A0 pa3pylieHHs) O CPaBHEHHIO C KPYITHO3EPHUCTHIMH
Matepuanami [1-2]. Tepmudeckas o6paboTka HUKenuaa TuTaHa B uHTepBane Temmeparyp 300...600 °C taxxke
MIPUBOANT K YIIYUIICHUIO (HU3NKO-MEXaHUIECKHUX XapaKTepucTHK [3]. M3menus nu3 crutaBoB Ha OCHOBE HUKEINAA
TUTaHA IIUPOKO HKCIOJB3YIOT MPU MOBBIIICHHBIX TeMIlepaTypax [4], mo3ToMy OOJBIIOE 3HAYCHUE KaK JUIs
pelIeHUs] BOMPOCOB MPAKTUYECKOrO NMPUMCHCHUS HHUKEIHMIA THTAaHA, TaK U JUIS pa3BUTHs (PyHIaMEHTaIbHOU
(bU3HMKO-XMMHU TBEPAOTO Tela MMEET YCTAaHOBJICHUC XapaKTepa BIHMSHUS OOBEMHOW CTPYKTYpHI (pa3MepoB
CTPYKTYPHBIX €TUHHII) 3TOTO CIUIABA HA €r0 TEPMHUYCCKYIO CTA0MILHOCTb.

Marepuajibl 1 MeTOABbI HcCIeI0BaHUsl. B paboTe WCIONb30BaNyM CIJIaBhl HUKENHIA TUTaHa Tis»Nisos
(manee TiNi) m cumaB TisooNisss3Fes; (manee TiNiFe) ¢ KpyMHO3EpPHHCTOM CTpYKTypou. s momydeHHs
cyomukpokpuctammdeckoit (CMK) crpykryper npytkun 7TiNi u TiNiFe monBepraiii paBHOKaHAJIHLHOMY
yriaoBomy mnpeccoBanmio (PKVYII) ¢ yrmom 90° m umcmom mpoxomoB 1...3. Ilosepxuocts K3 o06pasmos
moaBepraiu MexaHumdeckomy numnpoBanmto (MILl), XUMUYECKOMY TPaBJICHUIO M 3JICKTPOIUTUICCKOMY
nonupoBanuto (OII). O6paborky mnosepxHoctd K3 oOpasuoB 7iNi kpemHueM (Si) OCYIIECTBISUIM IBYMS

crioco0amMu: HOHHO-TY4€eBO# [S] ¥ M1a3MEHHO-UMMEPCHOHHOM HOHHOM nMmIutanTanueit ([IMUM) [6].
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SYNTHESIS OF NATURAL ARYL GLYCOSIDES, VANILLYL AND 3,4-DIHYDROXYBEZOYL
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CHUHTE3 NIPUPOJHBIX APWJITJIMKO3U 0B, NIPOU3BOJHbBIX BAHUJINHOBOI'O
" 3,4-JUTUJPOKCUBEH3UJIOBOT'O CITUPTOB
J.JI. Aetsin
Hayunb1i1 pyKOBOIUTENH: CTAPIINA MIpenoiaBaTens, K.X.H. E.B. Ctemanoa
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Annomayun. Kax useecmno, MeOuyuHckue npenapamvl, HOJAYYEHHblE U3 NPUPOOHBIX  UCTOUYHUKOS,
npeocmagnaom u3z cebs KOMHOZUYUIO COEOUHEHUU C DPA3TUYHbIMU CEOUCBAMU, 6 KOMOPOU HeoOX00UMOo
onpedenums Haubosee NOae3HbIN KOMROHEHM U 8blOeIUNb €20 OMOeTbHO 0N OCHANbHBIX, AUOO NOIYYUMb €20
cunmemuyeckuti  avanoe. K maxum  eewjecmeam  OMHOCAMCA — APUILAUKO3UObL,  00aadaiowue
NPOMUBOBOCHATUMETLHLIMU, AHMUOKCUOAHMHBIMU U OPYSUMU NOJE3HLIMU coticmeamu. Hmenno nosmomy, 6
npedcmasgneHnol pabome Hamu Ovlia paspabomana cxema cuHmesa U nepsvie NPOBeOEH NOJHbIL CUHME3
NPUPOOHBIX APUNSTUKO3UO08, NPOU3BOOHBIX 6AHUIUHO6020 U 3,4-0ucudpoxcubensunosoeo cnupmos (1, 2) u ux

CHIOJICHBIX IPUPO6 ¢ oOcmamKam KOQetuHo, 6aHUIUHOBOU U ben30tHoU Kuciom (3-7).

Natural glycosides vanillyl and 3,4-dihidroxybenzyl alcohols derivatives, such as vanilloloside 1 and
calleryanin 2 were isolated from Nelumbo nucifera stamens [1] and Pyrus Calleryana leaves [2] respectively. In
addition, vanilloloside along with its derivative 7-O-trans-caffeoylvanilloloside 3 were isolated from Strychnos
axillaris Colebr. [3]; 7-O-trans-caffeoylcalleryanin 4, derivative of calleryanin, was isolated from P. Calleryana

[4]. Another derivative of vanilloloside, 7-O-vanilloylvanilloloside 5 was isolated from Zlex litseaefolia stems [5].

HO 5 HO .
0 /S\\//é/o OH
HO H
HO = @\/‘DH *io DHM DJ@\/G oM
1, R=Me RO g e o
2,R=H
HO 5 HO 5
o OH /gv/é/m
"o OH i@\/o S "0 OH :Q\/o
3, R=Me RO OH 6 R=Me RO
4 R=H 7.R=H 0

Fig. 1. Desired aryl glycosides
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STOWING MIXTURE ON THE BASIS OF MAGNESIAN BINDER
A.E. Avlezova, I.E. Rymanova
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CMECH 3AKJIAJOYHBIE HA OCHOBE MATHE3UAJIBHOI'O BSIKYILIET O
A.E. Apneszona, 1.E. PeimanoBa
Hayunsliit pykoBoauTens: noueHrt, K.1.H. H.A.Murtuna
HaunonaneHelil neenaenoBaTenbekuil TOMCKUN NOIUTEXHUYECKUN YHUBEPCUTET,
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Annomauyusn. B cmamve npedcmaenienvl uUccied008aHusi meepoeiowux 3aKid00uHbIX CcMmecell Ha OCHO8e
MacHe3uanbHo2o esicyuje2o. B kauecmee 3anonnumeneti Oist 3aK1AOOYHBIX CMecell UCNOb308ANU NONYMHbLE
nopoovl, OomMxo0bl 000bIUU 20pHble NOPOod. bazarem u donromum. Ilogviuenue 6odocmoilkocmu u npuoaHue
2UOPABIUYECKUX CBOUCME 3AKNAOOUHbIM CMECIM CE3AHO C NPUMEHEHUeM pacmeopa O6uxkapboHama MacHusl.
Hccneoosanus ceoticme 3akaadoqHbix cmecel npu 3ameopeHuu pacmeopom OuxapboHama mazHusi noKasaio,
YUMo NPOUYHOCMHbIEe XAPAKMEPUCIMUKY 00pA3Y06 HA OCHOBe KAYCUYECKO20 MACHE3UMA ¢ O0JOMUMOM, d MAKICe
¢ 6a3anbmom 8 Kavecmee HANnOJIHUMeNsl UMEOM 6blCOKUE 3HAYECHUs, YO0BNeMBEOPIIOUUe NOCMABIEHHbIM YesiM

Hawe20 uccred08anusl.

Nowadays the main disposal methods for vertical shafts by backfilling with construction- and- repair work
waste and burnt rock of mine dumps don't allow creating the shrink-proof and water-proof filling mass on the
place of vertical shafts and, as a result, it leads to hydro-geological and environmental problems. When choosing
a stowing mixture, it is necessary to consider physico-mechanical and operational characteristics, such as,
compressive strength and flexural strength, density, capacity for soaking and leaching, water-resistance.

One of the most popular ways to dispose vertical shafts are the methods with the use of stowing mixture
based on binding systems, where Portland-cement and mixtures with magnesian and dolomic binders are mainly
used complying with the main requirements for stowing materials [1].

Magnesian binding grows in popularity as an alternative to the traditional stowing mixture on the basis of
binding systems. Having unique properties it doesn't concede according to characteristics, and sometimes it
surpasses them. However, the reason of limited usage of magnesian materials is due to low water resistance
properties as magnesian binder belongs to an air- setting binder group. It is also connected with magnesium
usage as additive component to salt solutions with the result that, in reaction products we receive water-soluble
compounds, which are dissolved in water or due to the damp atmosphere, destroying the structure of a product
and a composition in general.

The purpose of the research is to study the opportunity of receiving of waterproof and eco-friendly stowing

mixture on the basis of magnesian binder for vertical shafts disposal. To achieve the purpose it is necessary to
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APOMATH3AIIUS ITIPOMAHA HA IIMPKOHUMATIOMOCHUJIMKATHBIX KATAJIU3ATOPAX
CTPYKTYPHOI'O TUIIA ZSM-5
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HayuHblil pykoBOgUTENB: CT. Hay4. COTp., K.X.H. JI.LH. Bocmepukosa
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AROMATISATION OF PROPANE OVER ZIRCONIUM-ALUMOSILICATES WITH ZSM-5
STRUCTURE
A.A. Alferova!, L.N. Vosmerikova?, A.N. Volynkina®
Scientific Supervisor: senior researcher, PhD L.N. Vosmerikova
ITomsk state university, Russia, Tomsk, Lenina Avenue, 36, 634050
?Institute of Petroleum Chemistry SB RAS, Russia, Tomsk, Akademichesky Avenue, 4, 634055
E-mail: lkplu@ipc.tsc.ru

Abstract. A method of hydrothermal crystallization of alkaline alumosilicagels is used to manufacture Zirconium-
alumosilicates with ZSM-5 structure. Their physicochemical and acid properties are investigated and their

catalytic activity in the course of propane conversion to aromatic hydrocarbons is determined.

Karanuruueckue mporiecchl MO3BOJSIOT BOBJICKATH B MPOU3BOJICTBO MOTOPHBIX TOIUTUB U JPYTHX ICHHBIX
XUMHYECKHX TMPOIYKTOB Pa3HOOOpA3HbIC BUBI YIICPOJCOICPKAMETO Chiphsi. OJHUM W3 TaKUX MPOIIECCOB
SABIISICTCS apOMAaTH3AINsl HU3KOMOJIEKYJSPHBIX Mapa(HUHOBBIX YIIIEBOAOPOAOB C MPUMEHEHHEM AKTHBHBIX H
CEJICKTUBHBIX KaTaJIM3aTOPOB — BBHICOKOKPEMHE3EMHBIX IeoNUTOB Thna ZSM-5 [1-3].YacTHuHOE WU TMONHOE
3aMEIICHNE FOHOB ATIOMHHUS B PEIIeTKE KPHCTAILIMYECKOTO aTIOMOCIIINKATa KaTHOHAMHU JIPYTHX METAJIOB
sBrsieTcst 3G (HEKTUBHBIM CIIOCOOOM PETyIUPOBAHHS CBOMCTB LICOJTUTOB C IIEIbI0 U3MEHECHUS UX aKTUBHOCTH U
CEJICKTUBHOCTH JeicTBus [4—5]. [IpuMeHeHne 3TOro crocoba TMO3BOJISCT MCKIIOUUTh U3 CXEMbI HOJIYYCHUS
KaTajiu3aropa CTaJUI0 €ro MPONMUTKU (WX HMOHHOTO OOMEHA) ¢ Mocienyromed mpombiBKOH. Tem caMbiM
YIPOIIACTCS TEXHOJOTHS MPOW3BOJCTBA KATANH3aTOPa, CHIXKACTCS O0BEM BPEIHBIX CTOKOB U MOSIBIISACTCS
BO3MOKHOCTB CO3JIaHHS MaJIOOTXOJHOTO ITMKIJIA MONyYSHHS METAIICOACP)KAIINX MEHTACHJIOB B OTHY CTaIHIO.
Henpro  manHOW  paboTBl  SBWJIOCH  M3YYEHHE  3aKOHOMEPHOCTEH  apoMaTH3alié  IpolaHa  Ha
OUPKOHUIATIOMOCHIIMKATaX CTPYKTYPHOTO THMA eonuta ZSM-5.

MomudunupoBaHie BHICOKOKPEMHE3EMHOTO [IEOJUTa IMUPKOHHEM IIPOBOIMIA W30MOP(HBIM 3aMEIICHHEM
uoHoB Si*' Ha moHB! Zr*' B KpHCTaIIMYeCKON pelIeTKe LEOINTA HA CTaAUM THAPOTEPMATLHOIO CHHTE3a IyTEM
YACTUYHOM 3aMEHBI aTIOMHUHHS Ha IMPKOHHMH B ucxomHoM amomokpemuerene (SiO0»/(ALOs + Zr0,)=40) c

HCIIOJIb30BAHUECM B Ka4yCCTBC CprKTypoo6pa3y10n1eI71 ILO6aBKI/I TCKCaMCTUWIICHAMAMKHA M XHAKOI'0O CTCKJIa B
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INFLUENCE OF THE NEW MODIFIED ADDITIVES ON VISCOUS AND TEMPERATURE
PROPERTIES OF HIGH-PARAFFINIC OIL
D.E. Asaturyan', Yu.V. Loskutova?, N.A. Nebogina
Scientific Supervisors: Associated professor, Cand. Sc. {Chemistry} N.V. Usheva
'National Research Tomsk Polytechnic University, 634050, Russia, Tomsk, Lenina Street, 30
2 Institute of Petroleum Chemistry SB RAS, 634055, Russia, Tomsk, Akademichesky Street, 4

E-mail: reoloil@ipc.tsc.ru

Abstract. Influence of new polymeric additives on viscous and temperature behavior of the high-paraffinic high-
stiffening oil of the Muskrat field is studied. It is shown that efficiency of effect of additives at decrease in
viscosity in the field of negative temperatures significantly differs from their depressor activity on oil hardening
fall of temperature. Only the additive DP5/15 well works as a depressor, lowering on 18 °C temperature of
hardening and for 46% viscosity of oil.

OcnoKHEHHbIE YCJIOBHsI IOOBIYHM, MOJrOTOBKH M MEepeKadykd HedTel, XapaKTepU3YIOIIUXCS OBBIIICHHOM
TEeMIIepaTypoll 3acThIBaHHs, BS3KOCTBIO M OOpasoBaHHeM achanbTocMoJonapaduHOBBIX OTIOKEHUH Ha
MMOBEPXHOCTH O0OOPYIOBaHUs, TPEOYIOT MOMOJHUTEIBHBIX JHEPrOPECYpPCOB M MaTepUANbHBIX 3aTpar. [lis
MPEIOTBPALICHHAS OCJIOXHCHUN HCIOJB3YIOTCS PA3UYHbIC (DU3UKO-XMMHYCCKHE METOIBI BO3JCHCTBUS:
TeruioBasi 00paboOTKa, CMEUICHUWE, BBOJ XHUMHYCCKHX pEarcHTOB, 00paboTka HOOBIBACMON MPOIYKIHH
Pa3IMYHBIMU BHIAMH (DU3AICCKHX MOJICH.

Peonornueckue cBoiictBa mnapapuHUCTBIX He(Te MOXHO 3HAYMTENBHO YIYYIIHTh [JEMPECCOPHBIMHU
npucagkamMu — He(TepacTBOPUMBIMU IOJMMEPHBIMH TMPOAYKTaMH, KOTOPbIE MPH BBEJCHWH B HEOOJBIIMX
KOJIMYECTBaX B HE(Th C MOBBINICHHBIM coOJiepKaHHeM mapaduHa, CrOCOOHBI H3MEHSTh €€ PEOJIOTHYSCKUE
cBoiicTBa. D(PPEKTUBHOCTH MPHUCATOK, BO MHOTOM 3aBUCHUT OT COCTaBa HE(PTH M COOTBETCTBHS MOJCKYJIBI
MPHUCAJKH MOJIEKYJIaM KOMIIOHEHTOB, 00pa3ymoomuXx CTPYKTypy. M3-3a CIOKHOCTH W MHOTOOOpa3us COCTaBOB
He(Tel HU OJIHA JCTPECCOpHAs MPHUCAIKa HE MOXKET OBITh OJMHAKOBO ((EKTUBHOMN JJIs BCEX TUIIOB HE(TEH.
[losToMy B HacTosiee BpeMst MOA0Op MPUCAAKU TIPOBOAUTCS MHAMBHUYAIHHO ITyTEM UCCIICIOBAHUS PEOJIOTUICCKIX

CBOWCTB He()Teil B 1a00OpaTOPHBIX YCIOBHSX, ONPEIEISIONINX B UTOre 3 (QEKTHUBHOCTD MPUCAJIKH.
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Hayunsrit pykoBoautens: npodeccop, a.¢-m.H. A.Il. CypxukoB
HauunonaneHelil uccnenoBaTenbekuil TOMCKUN NOJUTEXHUYECKUN YHUBEPCUTET

Poccus, r. Tomck, nip. Jleanna, 30, 634050
E-mail: astafyev@tpu.ru

THE SENSITIVITY OF THERMOMAGNETOMETRIC ANALYSIS FOR MAGNETIC PHASE
DETERMINATION IN LiFesOs+AL203; MIXTURE.
E. Toichbay, A.L. Astafyev, E.N. Lysenko.
Scientific Supervisor: Prof., Dr. A.P. Surzhikov
Tomsk Polytechnic University, Russia, Tomsk, Lenina ave., 30, 634050

E-mail: astafyev@tpu.ru

Abstract. In this work, the sensitivity of thermomagnetometric method for determination of magnetic phase in a
components mixture was estimated by thermogravimetric analysis in magnetic field of pure lithium ferrite and
aluminum oxide mixture at various weight ratios of 0.5, 1, 2 wt. %. Samples were investigated with using
thermal and X-Ray analysis and it was shown that the thermomagnetometric method allows to determine a

ferrite magnetic phase which is not less than 0.5 mass % in analyzed mixture.

HeobOxonuMocTs  OmleHKM — (pa3oBOro cocraBa MHOTOKOMIIOHCHTHBIX ~MATHHTHBIX — MaTCpUANIOB U
HEBO3MOXHOCTh KOPPEKTHOI'O Pa30KEHUS PEHTTCHOBCKHX OTpakeHHU (pa3 ¢ OJIM3KUM MapamMeTpoM PEIICTKH
MPHUBOJUT K HEOOXOIMMOCTH pa3pabOTKH JOMOIHHUTEIBHOTO Merona. ONHUM M3 TaKUX METOJIOB SIBIISCTCS
TepMOMAarHUTOMETpHUeCKni aHanu3. Bo3moxxnoctn TIT mMeToma MpoeMOHCTPUPOBAHBI B psfe pabOT Kak HA
KadecTBeHHOM [ 1], Tak M Ha KONMYECTBEHHOM YpOBHE [2], a Takke yCTAaHOBJICHA YyBCTBHUTEIHFHOCTH HAHHOTO
meroaa it cmecH LigsFes 4Zno 204 +Fe203 [3].

JanHas pabora sBISCTCS MPOMOJDKCHHEM pPaboOThI [3], B KOTOPOW B KAayeCTBE HCCICAYEMOr0 MaTepualia
ucnoip3oBancs LipsFer4Zng>0s4 oOnamarommii MakCMMallbHOW HAMarHWYCHHOCTBIO mopsaka 356 [c, wu
HAIPaBJICHA HA OIpPEICIICHIE MPUMEHUMOCTH TEPMOMArHUTOMETPUYCCKOTO METOJIa OLECHKU (ha30BOTO COCTaBa
JUIL MaTepuaia, OOJIAJAroNer0 MEHBIINM 3HAYCHHEM HAMarHWYCHHOCTH HACBINICHUSA. B manHO# pabote, B
KadecTBe Takoro marepuana Obul BeiOpaH LiFesOg oOmamaroniuii HaMarHWYeHHOCTHIO HachlmeHust 264 I'c.
Wnentndukamms (a3 mpoBOIWIACE B HEMAarHUTHOM MaTepuaie OKCHJE aTIOMHUHUS.

MeToauka 3KkcnepuMenTa. VcciaenoBaHHBINA JTUTHEBBIH (EPPUT M3TOTABIMBAICS METOJIOM TBEpI0(a3HOTO
curTe3a o peakmuu Li;CO3+Fe;03—LiFesOg Ha Bo3myxe, B medn conpoTuBieHus npu temmeparype 900 °C B
TedeHuH 2 gacos. [lomydennsrii hepput nccenoBaics Ha Gpa3zoByl0 OJHOPOIHOCTE METOAOM PEHTTeHO(a30BOTO
aHanm3a, KoTopslit mokasan 100% coxeprkaHue KOHEYHOTO MPOAYKTa cuHTe3a. JInTreBsIid heppuT n3Menpyanm B
araToBOH CTYNKE W CMEIIMBAIN ITyTeM MPOTHPAHHUS CMECH 4Yepe3 CHTO C MPOMBINUICHHBIM mopomkoM Al,O3 B

Pa3JIMIHbIX BCCOBBIX IMPOMOPUHUAX TaAKUM o6pa30M, YTOOBI NOJIY4HNJINCH 06pa311},1 C OTHOCHUTCJIIbBHBIM BCCOBBIM
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A30TCOJEPXKAIIIME OCHOBAHUS U KUCJIBIE COEJJUHEHUS BBICOKOIIAPA®UHUCTOMN
HE®TU U OPTAHUYECKOI'O OTJIOXKEHUSA
A.M. Aroposa, H.H. I'epacumoBa
Hayunb1il pykoBoauTens: n1oueHT, K.X.H. H.H. I'epacumoBa
Wuctutyt xumun HepTn Cubupckoro otneneHus Poccuiickoil akageMnun HayK,

Poccus, r. Tomck, mip. Akagemudeckuii, 4, 634055

E-mail: dm@ipc.tsc.ru

NITROGEN-CONTAINING BASES AND ACIDIC COMPOUNDS OF HIGH-PARAFFINIC OIL
AND ORGANIC SEDIMENT
A.M. Ayurova, N.N. Gerasimova
Scientific Supervisor: associate professor, Dr. N.N. Gerasimova
Institute of Petroleum Chemistry Siberian Branch of the Russian Academy of Sciences,

Russia, Tomsk, Academichesky av., 4, 634055
E-mail: dm@ipc.tsc.ru

Abstract. Distribution and structure the nitrogen-containing bases and acidic compounds of high-paraffinic oil
and organic sediment are studied. It is shown that among heteroatomic compounds the content of high-molecular
components with strongly developed alkyl replacement is increased. The share of such connections in ARPS is

higher, than in oil.

B cBsa3u ¢ yBennuenueM no0bdM HedTed, oOorameHHbIX TBepAbIMH HapaduHamu, repex HedTsHOH
OTpPACIIBIO CTOST 33/1a41 CO3AaHUsI TEXHOJIOTHH 3((EKTUBHOTO MCIOIb30BaHUS TAKOTO AIBTEPHATUBHOTO CHIPbSI.
PazpaboTka HOBBIX IPOLIECCOB CAEPKHUBACTCS M3-32 HEJOCTATKA JAHHBIX O KOMIIOHEHTaX BBICOKOIIApa()MHUCTBIX
Hedreidl. Ilpm 3TOM o0cO0Or0 BHHMMAHHS 3acCHyXXHBAlOT TETEPOATOMHBIC COEAMHEHUS, B YacTHOCTH,
azotcojepxkamue ocHoBanus (AQO) u xkucinopoaconaepxkamnue kucisie coennuenus (KC) BeicokonapauHUCTBIX
Hedredl. OHM SBIAIOTCA NPHPOJAHBIMH ITOBEPXHOCTHO-AaKTUBHBIMH BEIIECTBAMH M BIHAIOT HAa IIOBEICHHUE
He(DTSAHON AMCIIEPCHON CHUCTEMBI NMPH TEXHOTEHHOM BO3JeWcTBUU Ha HedTsaHbie (uronmsl [1]. Bxoas B cocras
CMOJINCTO-ac()aIbTEHOBBIX KOMIIOHEHTOB OHM MOTYT y4yacTBOBaTbh B 00pa3oBaHuM ac(haibTo-CMOJIO-
napaguHoBbIX oTiaoxeHud (ACIIO), ocnoxHsIOMMUX K00bIYy U TpaHcnopT Hedrei. [yist onpenenenus yuactus
AO u KC B mexanuzme o0Opa3oBaHUs OTJIOKEHHH HeoOxoamma jeraibHas umHpopmanus o0 HMX cocraBe U
coZiepkaHuu B BblcokonapaduuucTeix HedTsix m B ACIIO. B nanHO# paboTe mpencTaBieHbl pe3yJIbTaThl
CpaBHUTENBHOTO M3ydeHus pacupenencans u cocraBa AO u KC B Beicokonapapuauctoit HepTr u e€ ACIIO.

HccrnenoBann BricOKomapaduHUCTYI0O HEDTH ¢ comepkanmeM TBepasix mapaduHoB (TII) — 9,2 % mac.),
cMmommcro-acansTeHOBBIX BemecTB (CAB, 7.8 % wmac.), ocnoHoro asora (Nocu., 0,02 % wmac.) u
kapbokcmrpHBIX rpymn (COOH — 0,02 % wmac.). Opraandeckoe OTJIOKEHHE, BBIICICHHOS METOIOM XOJIOIHOTO
CTEpKHSI B J1ab0opaToOpHBIX ycinoBusx [2] (Beixoxn 17,5 % mac.), xapakrepusyercst 0osiee BHICOKUM, YeM HCXOIHas
BbIcokonapaduHucras HepTh, conepxxanuem TII (22,9 % mac.), CAB (11,0 % wmac.), Noch. (0,03 % mac.) u

COOH (0,07 % mac.)
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PABPABOTKA METOJUK AYITOBOI'O ATOMHO-O9MUCCHUHOHHOTI'O COEKTPAJIBHOTI' O
AHAJIN3A JJSA ®PU3UKO-XUMHUUYECKUX METOA0B UCCJIEJOBAHUSA
CTEKJOBHUJIHBIX U KEPAMNYECKUX MATEPUAJIOB
[1.E. ba6enkos, B.B. OtmaxoB
Hayunsrit pykoBoauTens: npodeccop, a.1.H., B.M. Otmaxos
HarmmonansHsIi rccnenoBaTenbeknuii TOMCKH TOCYJapCTBEHHBIN YHUBEPCUTET, XUMUYECKUAN (aKyIbTeT
Poccus, r. Tomck, mpocr. Jlenuna, 36, 634050

E-mail: denis babenkov@list.ru

DEVELOPMENT OF ARC ATOMIC-EMISSION SPECTRAL ANALYSIS TECHNIQUES FOR
PHYSICAL-CHEMICAL RESEARCH METHODS OF GLASSY AND CERAMIC MATERIALS
D.E. Babenkov, V.V. Otmakhov

Scientific supervisor: Prof., Dr. V.I. Otmakhov
National research Tomsk state university, Faculty of chemistry
634050 Russia, Tomsk, prosp. Lenina, 36
E-mail: denis_babenkov@list.ru

Abstract. This work considers the problems of creating arc atomic-emission spectral analysis technique for
investigations of glassy and ceramic material. Techniques were created on the basis of complex approach, which
contain thermodynamic and kinetic modeling of high-temperature hetero-phase processes in plasma of arc
discharge. Parameters of plasma were estimated by program complexes and optimal conditions for stabilization

of atom analytical signals were selected. Prior metrological attestation of techniques was carried out.

B wHacrosimeir paboTe paccMOTpPEHBI BOMIPOCHI CO3[JAHHMS METOJUK JJIEMEHTHOTO JYyrOBOrO AaTOMHO-
SMHCCHOHHOTO CHEKTPAIBHOTO aHANW3a Ul WCCICAOBAHHUA CTEKIOBHIHBIX W KEPAaMHYECKHX MAaTepPHAaJIOB.
Metoguku co3maBaMCh Ha OCHOBE KOMIUIEKCHOTO ITOXOMAA, BKJIOYAIOMIETO TEPMOIMHAMUYECKOE W
KHHETHYECKOE MOJAETHPOBAHNE BBICOKOTEMIIEPATYPHBIX TeTepo(da3HbIX MPOIECCOB, MPOTEKAONINX B IUIa3Me
JIYTOBBIX pa3psinoB. C MOMOIIBI0 MPOTPAaMMHBIX KOMIUIEKCOB PACCYMTAHBI MAPAMETPhI TUIA3MbI U MOI0OPaHBI
ONTUMAIIbHBIC YCJOBUS CTaOWIM3allMU aHAJUTUYCCKUX CHTHAJIOB aToMoB. lIpoBeleHa mpenBapuTeIbHAS
METPOJIOTHYECKAs aTTECTAIUS METOIUK, TOKA3bIBAIOIIAs TPABUIBHOCTD BEIOPAHHBIX MTOJIX0JIOB.

B npouiecce noiydeHus CTEKJIOBUIHBIX U KEPAMUYECKUX MATEPUAIOB C HAMIYYIIMMH HKCIUTYyaTallMOHHBIMHU
XapaKTepUCTHKAMU 0C00as pPOJIb OTBOAWTCS AHATUTHYECKOMY KOHTPOJIIO Ha BCEX CTaIMsIX IPOU3BOJICTBA.
[lomananne HEKOHTPOIMPYEMBIX NpHMeEcei, MO0 HapyIIeHHe XNMHYECKOTO COCTaBa BBOJIMMEBIX J00aBOK ¢
HEM30EeKHOCTRIO TMPHUBOAAT K Opaky B u3menmsax. s co3gaHds METOOUK, MO3BOJSIOMIMX OJHOBPEMEHHO
OXBaTHTh BCE BO3MOJKHBIC NPHMECH M yCTAHOBHUTH TOYHOE COZIEp)KaHHE BBOAWMBIX N00ABOK, IesiecO00pa3HO
KCIOJIh30BaTh METOJI AYTOBOW aTOMHO-3MHUCCHOHHOM criekTpockonuu (ADC) ¢ MHOTOKaHAJIBHBIM aHATH3aTOPOM
sMuccuoHHBIX crekTpoB (MADC) [1-3]. Llenpro HACTOSIIMX HCCICIOBAHUMN SIBISCTCS pa3pabOTKa METOJUK
MPSIMOTO  OTIPE/ICICHUST MOAUGUIMPYIONINX T00ABOK U KOHTPOJHPYEMBIX MPHUMECCH B CTEKIOBUIHBIX H

KEepaMHUYCCKUX MaTcpuaIax.
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ABSTRACT TITLE: DECREASE IN EMISSIONS OF GREENHOUSE GASES THROUGH
PRODUCTION WASTE MANAGEMENT
L.N. Babich
Scientific Supervisor: associate professor, Ph.D. Yu. V. Borodin
Tomsk Polytechnic University, Russia, Tomsk, 634050, str. Lenin, 30
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HA3BAHUE CTATbU: CHUXKEHUE BbBIBPOCOB ITAPHUKOBBIX I'A30B YEPE3
YIIPABJIEHUE OTXOJAMMHU ITPOU3BOJACTBA
JL.H. babua
Hayunsrit pykoBoIuTENH: TOIEHT, K.T.H. F0.B. bopomun
HanumonaneHelil nccnenoBaTesbcKuil TOMCKUI OJIUMTEXHUYECKUI YHUBEPCUTET,

Poccus, r. Tomck mip. Jleanna 30, 634050
E-mail: lusee1995 2011@mail.ru

Annomayun. B nacmoswee e6pems HaceleHue mupa pacmem oyensb Ovicmpo. Taxou pocm Hacenenus
cnocobcmeyem 6biCOKOMY  3aeps3HeHulo  oxkpyscaiowei cpeovl. Cowcucanue yene6000poOHO20  MONIUEA
Heuz0eHcHO 8edem K HAKONIEHUI0 8 ammocghepe YeleKUcio2o 2a3d U YCUIeHU0 NapHUKo8020 dghgexma.

Llenv uccrneoosanus 3aKaOUANACH 8 OYEHKe BO3MONCHOCHMIU UCNOIb308AHUSL 8 NPOUIBOOCBEHHOM YUKIE
emopuunoll nepepabomku ucnoavsosanuvlx IIOT Oymeinox Kax eapuanma ymuausayuu omxooo8, KOmopulii
MOdHCem cyujeCmseHHo YMeHbUWUMb IKoa02udecKue npodiemsl, C8A3aHHble C OMX00aMU NIACUKOBIX OYVMBLIOK.
Konuuecmso napuuxosvix 2a306 moogicem Ovimb COKPAWEHO 34 CHem OMKA3ad OM 3AXOPOHEHUS. U CIICULAHUSL 8
noav3y nepepabomxu. Ilepepabomra sgnsemcs sKono2uecku b6oaee npeonoymumenvol oas ymunusayuu 11T

npoOyKmoa.

The combustion of hydrocarbon fuels on scales of planet conducts to an increase in the content of the dioxide
of carbon CO; in the atmosphere. according to the data of German physical society the content CO; it increased
in 100 years, beginning from 1850 through 1950 by ~15% and then it rose yearly to 1988 to ~0,3-0,5%. At the
beginning of this century it already has to exceed 390 ppmv.

The increase in the maintenance of CO, (and also NO,, CH4 and some other gases) in the atmosphere
conducts to greenhouse effect. It is connected with what the content of carbon dioxide in the atmosphere
generally defines a share of the thermal radiation of Earth going to space. With increase in the maintenance of
CO; in the atmosphere this share decreases. Because of it there is a shift of dynamic balance towards the general
warming on Earth. In the recent decades greenhouse effect and its likely consequences are studied in the entire
world by many specialized academic institutions and are analyzed by outstanding specialists. Forecasts are not
consoling. Grand average warming up to 1-2 K, expected in the next decades, it will cause the completely
catastrophic planetary consequences: the melting of the glaciers of the Arctic and Antarctic, a sharp climate

change on the Earth.
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HNCCIEJOBAHUE IMMPOAYKTOB TEPMHUYECKOI'O PA3JIOKEHUS CMEIIAHHOI'O
T'NAPOKCHUIA OJIOBA-MATHUSA MgSn(OH)e
C.K. baraBuesa, A.B. Jlornnos, A.. AnapHes
Hayunslil pyxoBogutens: 1.X.H. H.®. YBapos
HoBocubupckuii TocyIapCTBeHHBI TEXHHYECKIUH YHUBEPCHUTET,

Poccus, r. HoBocubupck, p. K.Mapkca, 20, 630073
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STUDY OF THERMAL DECOMPOSITION PRODUCTS OF MIXED TIN-MAGNESIUM
HYDROXIDE MgSn(OH)s
S.K. Bagavieva, A.V. Loginov, A.l. Aparnev
Scientific Supervisor: Dr. Sci., N.F. Uvarov

Novosibirsk State Technical University, Russia, Novosibirsk, pr. K. Marks, 20, 630073
E-mail: svetlanakamilevna@mail.ru

Abstract. Magnesium hexahydroxystannate (IV) was prepared by sol-gel method as a precursor for synthesis of
tin oxide(IV) — based nanocrystalline and mesoporous materials. Intermediate and final products of the thermal

decomposition of MgSn(OH)s were characterized using methods of X-ray diffraction and thermal analysis.

OnHuM U3 Hanbosee OYpPHO Pa3BUBAIOIIMXCS B MOCICIHEE BPEMsI HATIPABJICHUH 1IEJICHANIPABICHHOTO CHHTE3a
(hYHKIIMOHATIBHBIX OJIOBOCOJICPXKAIINX OKCHIHBIX MATEPHAJIOB SBJSICTCS 30Jb-TeJIb TEXHOJOTHS, KOTOpas
MTO3BOJISIET KOHTPOJIUPOBATH OTIEIBHBIC ATABl (POPMUPOBAHHS MEPBUYHBIX YacTHI[ (a3 CMEIIAHHBIX OKCHIIOB,
WX arperamnuio U Kpuctaumzanuio. Kpome Toro, Momudukanys HAHOAUCTIEPCHON CHCTEMBI JHOKCHIA OJIOBA 3a
CYeT BBEICHHWS HOBBIX (a3, NPHBOAAMIAS K OOpa3sOBaHUIO HEOTHOPOTHBIX IO CTPYKTYpEe H COCTaBY
HAaHOTE€TEPOTEHHBIX MaTEPHAIIOB MJIH HAHOKOMITO3HTOB, TTO3BOJISICT MIOBBICUTH CTAOMIBHOCTE MUKPOCTPYKTYPHI H
CIOCOOCTBYIOT YMCHBIIICHHIO pa3Mmepa 3epeH [1-2].

W3BectHO, uTo ABOMHON ruapokcua cocraa MgSn(OH)s oO6nanaeT npotoHHOo# npoBoauMocTeio [3]. Kpome
toro, MgSn(OH)s MOKHO MCIIONB30BATH B KAYECTBE MPEKypCOpa JJIs CHHTE3a HAHOKPHUCTAILUTMYCCKOTO CTAHHATA
Maraus. [lociieIHUN BBI3BIBACT 3HAYUTEIBHBIN HHTEPEC M3-3a IIMPOKOTO CIIEKTPA €ro MPUMCHEHUS B Pa3THYHBIX
oOmacTsaxX, BKIIOYAs KEpPaMHUYECKHE IUIJICKTPUYCCKHE MaTephallbl, Ta30BbIE W JKUAKOCTHBIC JaTIHKH,
TEPMHUYECKH CTaOUIbHBIC KOHICHCATOPHI U JIEKTPOJHBIC MaTepuanbl Oatapeii [4]. Hamu npoBenena padora 1o
cuHTe3y IBoiHOTO0 ruapokcuaa MgSn(OH)s ¢ menbro n3ydeHus MpoayKTOB €r0 TEPMHYECKOTO PA3IOKCHHUS.

B macrosmeit pabore mcmonb3oBaH HamboJiee NOCTYMHBIA M MPOCTOW O HCIONHEHHIO METOH MOIYYCHHUS
npexypcopa MgSn(OH)s — MeTO1 COBMECTHOTO OCa)KACHHSI U3 PACTBOPOB COJICH.

JIBOWHOW TUIAPOKCH]T OJIOBAa-MarHus ObUT MOJYYCH IMYyTEM COBMECTHOIO ocaxiacHus onoBa(IV) u MarHus u3
costHOKHCIBIX pacTtBopoB SnCly-5SH,O n MgCl-6H>O npu HelTpanuzanuy HMX BOAHBIM pacTBopoM 6 M
amMmuaka npu nepememuBanun npu pH = 10. IlomydeHHBIE OCAaAKH OTACISINCH IEHTPU(PYTHPOBAHUEM,
MPOMBIBAIMCH IHUCTIJDIMPOBAHHOW BOJOW, CYyIIMIHCh Ha Bo3ayxe mpu 60°C, a 3aTeM TpPOKATUBAINCH B

nHTepBane remmeparyp 120-1000°C.
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METO/JUKA ONPEJAEJEHUSA CTPYKTYPbl ®PATMEHTOB, CBA3AHHBIX YEPE3 D®UPHbIE
MOCTHUKH B MACJIAX TIPUPOAHOI'O BUTYMA
O.C. bakanosa', A.A. Opemnna’, B.P. Antunenko!
Hayunsrit pykoBoauTens: npodeccop, 1.x.H. B.P. AnTnmenko
!denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE yIpekaeHue Haykn MHCTHTYT XxuMun Heptrn CHOHpPCKOTO
otnenenus Poccuiickoil akageMun Hayk,
Poccus, r. Tomck, ip. Akagemuueckuii, 4, 634055
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PROCEDURE FOR IDENTIFYING STRUCTURES OF FRAGMENTS BONDED VIA ETHER AND
ESTER BRIDGES IN OILS OF NATURAL BITUMEN
O.S. Bakanova', A.A. Oreshina?, V.R. Antipenko'
Scientific Supervisor: Prof., Dr. V.R. Antipenko
nstitute of Petroleum Chemistry, Siberian Branch of the Russian Academy of Sciences,
Russia, Tomsk, Akademichesky Avenue, 4, 634055
National Research Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050

E-mail: lavr@ipc.tsc.ru, *sasha.oreshina.94@mail.ru

Abstract. The urgency of the discussed issue is due to the necessity to obtain and summarize the information on
the composition and structure of oily and resin-asphaltene components from unconventional hydrocarbon
sources — heavy high-viscosity crudes and natural bitumen, to identify ways their genesis and to solve the
problem of their production, transportation and processing, as well as rational use of the products obtained. The
main aim of the study was to develop a procedure for identifying compositions and structures of molecular
fragments bonded via C-O linkages in ether and ester bridges in oily components of natural bitumen. The
methods used in the study: a chemical reactions of ether and ester linkages ruptures using BBrs, analysis of the
formed organic bromides with gas chromatography-mass spectrometry. The initial oils were also characterized
by gas chromatography-mass spectrometry. Two isomers of monobromide and dibromides of alkyltrimethyl
benzenes homologues series Ci3-Co; were identified in the reaction products. Among the mono- and dibromides
of alkyltrimethyl benzenes we have identified the derivatives of Ci3—C17 homologues which were absent in the
initial oils. Therefore unlike homologues C1s—C; these homologues in the initial oils were completely linked with
other fragments of the complex high-molecular components via one or two ether and ester bridges. In addition
analyzing the results of the gas chromatography-mass spectrometry we have revealed that mass-spectra of
certain peaks contained ions corresponding to mono- and dibromides of naphthalene, phenanthrene,
dibenzothiophene and their homologues. Therefore some of the mentioned types of the compounds were bonded

in complex high-molecular components of the initial oils via one or two ether and ester bridges.
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Abstract. In this paper presents the construction heat-resistant coating on the valve metal alloys. The method of
metallization nanostructured non-metallic inorganic coatings to make them heat and conductive properties.

Research the process of destruction coatings under the conditions of thermal shock.

Ha ceromusmramii 1eHP aKTyaJdbHBIM SABJISETCS BOIPOC KOHCTPYHPOBAHHS MATEPHAJIOB, IO3BOJIIOLINX
pabotath 0e3 pa3pymIeHHs B YCIOBUSAX BRICOKMX U ITOBBIIICHHBIX TEMIIEpaTypax.

OcoO05Iit HHTEpEC, B ATOH CBSA3H, NIPEACTABISACT CPABHUTEIHHO HOBBIN KJacC MOKPHITHHA — HAHOCTPYKTYPHEIC
HeMeTayuinieckue Heopranmdeckne NOKpwiTUus (HHH-mokpeiTus) [1], moirydacMmble B YCIOBHSIX JIOKAJTU3AIHH
BBICOKOOHEPIreTHYCCKMX TMOTOKOB HAa TIpaHUWIEe pasgena (a3 MeTaull — pPacTBOpP  JICKTPOIUTA,
conpoBoXxaatomuiics 3hexTaMu MUKpOIUIa3MEHHBIX pa3psanoB. Ha ocHoBe nannoro kiacca HHH-moxpertuii
BO3MOYKHO CO3[aHH€ KOMIIO3MLIMOHHBIX MaTepuajoB pa3U4YHOIO coctaBa M Ha3HaueHusi [1]. Ilpumenenue
TaKAX MaTepHalioB B Ka4eCTBE KOHCTPYKIHMOHHBIX TIPEICTABISACTCS TEPCIEKTUBHBIM IS DICKTPOHHKH,
MHKPOAJIEKTPOHUKH, MUKPOMAIIINH, a TaK e 1T BOCHHOW, KOCMUYECKOH TEXHUKH M 00IIET0 MAIIMHOCTPOCHHUS.

Kpome Toro, MeTos momaroBoro MUKpOIUIa3MEHHOTO TeKCTYPHPOBaHUS [2-5] ABIseTCA OAHUM U3 Hamboee
ONTUMAJIFHBIX CIIOCO00B TEKCTYPHPOBAaHUS MOBEPXHOCTH BEHTHWJIBHBIX METAJUIOB W CIOCOOOM YIpaBICHUS
TpaHUIICH pa3jena CIOHMCTHIX MaTepuaioB [2-5]. MaTepuaibl ¢ BOJTHOOOPA3HBIM TEKCTYPHUPOBAHUEM T'PAHHIIBI
pasaena o0JaaoT MOBBIIICHHOW CTOHKOCTHIO K TSPMUUCCKUM M MEXaHHYECKUM Harpy3kam [2-5].

TexHONOTHS HAHECCHUST HAHOCTPYKTYPHBIX MOKPBITHH B MUKPOIUIA3MEHHBIX PEKAMAX UMEET YHUKAIBHYIO
0COOCHHOCTh — BO3MOXKHOCTBH CO3/1aBaTh IMOPHUCTHIC MOKPBITHA. MHUKPOIUIA3MEHHBIC Pa3psiibl 00YCIABIABAIOT
BO3HHKHOBEHHE TIOp. BBemeHwe B MOpHI M Ha TOBEPXHOCTH JOIOJHUTENBHBIX MaTEepHaliOB, HAIpHUMeED,
METAJUIOB, TTO3BOJISIET IIPUIABATh MOKPHITHAM (YHKIIMOHAIBEHBIE CBOWCTBA.

Juis  pemieHHs 3amadud  YBENMYCHHS TEPMOCTOWKOCTH MAaTepHAliOB HAa WX TIOBEPXHOCTh HAHOCATCS
HaHOCTPYKTYpHBbIE HEMETaJUIMYeCKue OKcuaHble ciaou. Temmnepartypa muiaBneHuss HHH-cnoes cocrasiser,

Hanpumep, 111 okcunos antomunus 2050 °C, okcunos tutana 1780 °C.
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Abstract. Study of complexes of dipyrromethene with different structure is one of the most successfully
developing areas of modern chemistry. The most perspective members of this family are boron fluorinated
complexes of dipyrrins (BODIPY). Depending on the structure of the ligand and a solvent, they have optimal
characteristics for the fluorophores. In comparison with BODIPY, advantage complexes of d-metals with
dipyrrins is easy to "self-assembly” in the "soft" conditions on complexing ions in solutions and in biological
systems, as well as high sensitivity spectral-luminescence characteristics to changes in the structure of the
chromophore and the nature of the solvent. Systematic observation of lasing, photochemical and photophysical
properties and establishment of their connection with structural features of the complexes are required for
successful usage of dipyrromethene complexes and creation of various hi-tech optical devices. Therefore, the
purpose of the work is to study the spectral-luminescent, lasing, sensory properties of different complexes of
dipyrromethenes, the optimal combination of which will indicate the direction of the most effective use of these
dyes. In the study of a number of complexes of dipyrromethens found that the introduction of various substituents
in the dye structure significantly affects on photonics of luminophores. The results obtained lasing and
photochemical properties point to the possibility of creation stimulated emission with high efficiency. This means
that it is possible to create an active medium on the basis of complexes of dipyrrins. The results obtained in this

work can be used as the basis for the design of optical devices.

Pactymast moTpeGHOCTh MCIIOIB30BaHMS PA3IMYHBIX ONTHYECKUX YCTPOWCTB B COBPEMEHHBIX TEXHOJOTHAX
MIPUBOJUT K HEOOXOANMOCTH CO3JIaHUS HOBBIX OPTaHHYECKNX JTIOMUHOGOPOB. [IpocTeiimMu npencTaBuTensiMu
XpOMOGOPHBIX COCOMHEHUH ¢ OTKPBITOIEITHON ONUTOMHPPOIEHON CTPYKTYPOH SBISIIOTCS AUMTUPPOMETEHBL. X
YCTOWYMBBIC KOBAIECHTHBIE KOMIUIEKCHI C KaTHOHaMu p-, d-, f-3I€MEHTOB 00JIaJal0T WHTEHCHBHBIMHU
XpoMo(]OpHBIMH CBOHCTBAaMH B BUIIMMOI1 o0acTu cniekrpa. Hanbosee nepcriekTHBHBIE TIPEICTABUTENN JaHHOTO
ceMeiicTBa 3TO OOpQTOpUIHBIE KOMIUIEKCH AunuppoMereHoB (BODIPY). B 3aBUCHMOCTH OT CTPYKTYpBI

JMraHaa ¥ pacTBOPUTEISI OHU 00J1aat0T HYKHBIMH U151 pyopo(hopoB XapaKTepUCTHKAMH.
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Abstract. The aim of this work is to optimize the operation parameters and scheme of stabilizer (a part of
catalytic dewaxing unit) so that to improve the removing of hydrogen sulphide from the product of the unit. To
achieve this aim the model of stabilizer was developed and the research of operational parameters influence on
the degree of hydrogen sulphide removal was conducted. The computational results show that optimal
technological scheme includes recycle of stable gasoline from rectification section and hydrogen-containing gas
injection into the column. This allows achieving complete removal of hydrogen sulphide from the product and, as

a result, decreasing its corrosive activity and improve quality in the context of ecology.

CepoBoiopol, 00pa3yrIUiics B peaKTOpe KaTAIUTUICCKON enapapHA3aNUH 110 peakiud MapKOBHHUKOBA,
JOJDKeH OBITh yHaJieH W3 MIPOXyKTa JAaHHOTO IIpoIlecca Ha CIEXyIomel Iocie peakTopa CTaAud — CTaIud
crabmmmzamuy. OIHAKO CYIIECTBYIOIIWN peXHWM pabOThl KOJOHHBI HE II03BOJISIET TIOJHOCTBIO YAAJHTh
CEpOBOJOPO] BBUAY HEJOCTaTKa BOCXOAAIIETO TTAPOBOTO MOTOKA. I10BBICHTE 3 (EKTHBHOCTh PaOOTHI KOJIOHHBI
BO3MOYKHO MyTE€M YBEJIMYEHUS MAPOBOTO MOTOKA 3a CYET YBEJIMUEHUSI OCTPOTO OPOLICHUS B KOJOHHY, PEIHKIa
CTaOWILHOTO OCH3MHA W BBEJCHHS BOJOPOJICOICPIKANICTO T'a3a B KOJOHHY KaK JOMOJHHUTENBHBIX MapOBBIX
areHToB.

B nmanHOW pabGoTe MpOBEACH MPOTHO3HBIA pacyeT CHCTEMBI «PCAKTOP — KOJOHHA CTAaOMIU3AIMH» C
TMPUMEHEHHEM MO pPeakTopa M MOJENIH KOJOHHBI, paspabotanHoii B cpeme HYSYS Ha ocHoOBe
SKCIIEPUMEHTANBHBIX JAaHHBIX C OJOKa CTAaOWIM3alMd MPOMBINUICHHON YCTAHOBKM KaTaJIWTHYECKOW
nenapaduHU3aH.

Pe3ynbraThl IPOTHO3HOTO pacdeTa MpH Pa3IHIHBIX CXeMax HaIlPaBJICHHUS MMOTOKOB B KOJIOHHY CTaOMIM3alun
M COCTaBaX HECTAOMJIBHOTO TMIPOTCHU3AaTa MPECTABICHBI HIXKE.

[punsteie cokpamenuns: HI' — HecrabmipHbIi ruaporenusar; BI'O — GensuH-oTroH ruapoouncrok; JIb —
nerkuii 6ensun; YBI' — yrneBomoponnsiit ra3; CI' — crabuwnbHbiid ruaporennsar; Cb — craOWibHBIN OCH3HH;

BCT - Bomopoacoaepxaiuii ras.
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Abstract. Synthesis of the aluminates of alkaline earth elements is an urgent task at the moment, because
there is a rapid development in areas such as lighting, quantum electronics, physical and chemical methods of
research materials, which are based on luminescence analysis.

This work is dedicated to the production of calcium aluminate CaAl204 using sol-gel technology with a variety
of oxoacids for example tartaric, citric and malic, and to study the effect of polymerizing agent on the structural
characteristics of the samples.

It was studied the process of the phase formation for three samples. It was found that the least formation
temperature of 860°C occur in aluminate in which synthesis using malic acid. When we used a citric acid

formation temperature was 900°C and when we used a tartaric the temperature of formation was 810°C.

AJIOMHHAT KalbIMs Oylaromapsi CBOCH BBICOKOW TEPMHUYECKOW YCTOWYMBOCTH, MEXaHWYIECKOH NPOYHOCTH,
CTOHKOCTH K PacTBOPUTEIISIM Pa3IMIHON MPHPOIBI M THAPOIUTHUECKON CTAOMIFHOCTH HAXOAWUT NPHIMEHEHHE B
Pa3IMUHBIX OTPAC/siX COBPEMEHHOW MPOMBINUIEHHOCTH. AJIIOMHUHAT Kajblusl, AKTHUBHUPOBAHHBIA HOHAMH
PSAKO3EMENBHBIX  DJIEMCHTOB  HCIOJNB3YeTCS B  KA4eCTBE JIIOMHHO(POPOB C  IIMPOKHM  CIICKTPOM
9KCIUTyaTallMOHHBIX CBOMCTB. JlloMuHEeCHIeHTHbIE MaTepHuajbl Ha OCHOBE MOHOAJIIOMHHATA KaJbIHs
MPUMEHSIOTCS. B JIIOMUHECLUEHTHOM aHaju3e, B KaueCTBE aKTHBHBIX CPEJ] HU3KO MOPOTOBBIX TBEPAOTEIbHBIX
JIa3epOB C ONTHYECKON HAKa4KOH, B YHEProcOeperaronix JaMmnax u ap.

B HacTosmiee BpeMs CyIIECTBYET TOCTATOYHO OOJIBIIOE YHCIIO CITOCOOOB MONYyYEHHUS alfOMUHATa KaJbIus,
HalpuMep, METOJ CHEKaHWsS OKCHIOB, THIPOKCHIOB, KapOOHATOB; TOpPEHHE B pPacTBOPE; OCAXKICHHUS C
HCTIOJh30BaHNEM aMMHAYHBIX PACTBOPOB. 30Jb-T€Jh TEXHOJOTHS 00IagaeT pSAOM NMPEUMYIIECTB, B CPAaBHEHUH
C TEPEYUCICHHBIMH METOJaMH, IIOCKOJIbKY HKMEET BBICOKYIO BOCIPOU3BOJUMOCTb, HE3HAYUTEJIbHYIO
TPYAOEMKOCTh, CIIOCOOHOCTH KOHTPOJHPOBATH IPOIECC W BapbHPOBATh YCJIOBUS NPOTCKAHUS CUHTE3a JUIS
MOJTyYCHHS HEOOXOIUMBIX CBOMCTB MPOJIYKTa, 3HAYUTEILHOE CHIXKCHHE TEMIIEPATyP CUHTE3a, & TAKIKE BHICOKYIO

CTCIICHb O)lHO(l)a?,HOCTI/I NOJIYYCHHOI'O BEIIECTBA.
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Abstract. The kinetic of potassium hexachlororhodiate (IIl) base hydrolysis was studied by photometrical

methods. The constants of this process were determined in a case of the proposed model.

[emounsie pactBOpsl xiopoxkomiuiekcoB poaus (III) mMoryr OBITE HCIONB30BAHBI AJIS TIPUTOTOBIICHUS
BBICOKOA((EKTHBHBIX KaTalIn3aTOPOB OPraHHYECKHX PEaKLHWi, 4To ObUIO MMOKa3aHO Ha MpHMepe peakuui 1,4-
npucoenunenus [1]. Kpome storo, oopadorka menousto cmecu xjiopokoMiuiekco miatudbl(1V) u poaus(I1l),
MOXKeT OBITh NpPHMEHEHa Ui pa3liefieHus] 3THX METauloB B mpoueccax adduuaxka [2]. B Toxke Bpewms,
MIPOLIECCHI, MPOUCXOSIINE BO BHYTpeHHE# koopamHanuoHHod cdepe poaus (III) mpu B3ammonewcTBuM ero
XJIOPOKOMIUICKCOB CO MIeJ04aMH, HE OBbLIM B JO/DKHOM CTENEHM HCCICAOBAaHbl. VI3BECTHO MM, YTO
B3aMMOAEHCTBUE XJIOPOKOMIIIEKCOB POAUS (HAIpUMEp, FEKCaxI0pOopoaraT-aHHOHa), TPUBOAUT K 00pa30BaHHUIO
THIPOKCOKOMILJIEKCOB, B TOM YHCJIE TTOJUSICPHOTO CTPOCHHS.

B namnoii pabote, mpeBpamienus, mnpoucxomsme B cuctemMe Ki;RhCle-NaOH-H,O, wuccienoBanmuch
CIEeKTPO(POTOMETPUIECKUMHU MeToaMu. Hamu oOHapyskeHo, 4TO B JaHHOI CHCTEME IIPOTEKAIOT JBa Ipolecca:
a) 3aMelleHHe XJIOPHIHBIX JIMTAaHJOB HAa THMIPOKCHAHBIE B KOOpAMHALMOHHOW cdepe poaus u 0)
MOJIMKOHJICHCAIMsl 00pa3yIoIMXCs MOHOSICPHBIX THAPOKCOKOMILIEKCOB poaus. [Ipu aToM ObUIO 1MOKa3aHo, YTO
ImyTeM rmojadopa ycioBuid (Temieparypa, KOHLEHTPALMH) MOXHO pa3feinTh BO BPEMEHM 3TH JiBa Ipolecca U
HcceoBaTh MX IUHAMHUKYy. Ha pucyHke | mpencTaBiieHO M3MEHEHHE 3JIEKTPOHHBIX CIIEKTPOB ITOTJIOLICHUS
HccaemyeMoli cucTeMbl (koHmeHTpamun pearento: C(Rh3") = 5:10°M, C(NaOH) = 1M). 3amemenue

XJIOPUAHBIX JIUTAQHAOB B HCXOJHOM XJIOpOKOMIUIEKce (puc. 1, cieBa), CONMPOBOKAAIOMIEECS THUICOXPOMHBIM
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Abstract. In this paper the process of epoxy composites obtaining based on thermally expanded graphite was
developed and their thermal degradation was investigated. The analysis of the samples obtained and the
estimation of their thermal stability was carried out. It was found, that thermal stability improves after expanded

graphite addition.

B nacrosiee Bpemst anokcuabie cMoutbl (DC), a Tak ke KOMIO3UTH Ha 0cHOBE DC, MIMPOKO UCHONB3YIOTCS
BO MHOTHX OTpAcisiX TEXHUKU B KA4eCTBE KIICEB, 3aJIMBOYHBIX KOMIIAYHIOB, CBS3YIONIUX B IPOU3BOICTBE
MOJUMEPHBIX  KOMIMO3UIUOHHBIX MarepuaioB ([IKM), 3amMTHBIX MOKPBITHH, 3JCKTPETOB, a TaKXKE B
HE()TCXUMHYCCKOM, aBTOMOOWIBHOM M CYIOCTPOUTEIbHOM mpom3BojicTBax [1,2]. OmHako 3KCIUTyaTarus
KoMno3uToB Ha 6aze DC Ipu MOBHIIIEHHBIX TEMIIEPATypaX MOXKET COMPOBOXKIAATHCSA TEPMUUECKON AECTPYKITHEH.
Jobasnenune Tepmopacmupennoro rpadura (TPI) B kommo3utsl Ha ocHoBe DC (B KadecTBE HAITOJHUTEIS)
MO3BOJISIET YIYYIINTh HMX TepMHUUecKylo cTodkocth [3]. TPI' yBemmumBaeT cBSI3p MEXAy MaTpHIeH H
HATIOJTHHUTEJIEM, M 3aJICPKUBACT HMX TCPMHUCCKYIO nerpaganuio. JaHHBI Marepuain SBISCTCS OIHHM U3
MCPCIICKTUBHBIX HATIOJHHUTENICH, IOCKOJIBKY CYIICCTBCHHO JICIIEBIC MHOTHUX UIIMPOKO HCCICIYEMBIX B
HACTOSIIIEE BPEeMs MaTepUANIOB (HApUMEp, YIIICPOJHBIX HaHOMAaTepHuaioB). CTOUT OTMETUTh, YTO YIYYIICHHE
tepmuueckoi ctoiikoctu [IKM siBrisiercst oueHp BaxkHOM 3aqaueid. Takyke OJTHOM M3 Ba)KHBIX 3aJa4, PEIIaeMbIX B
JAHHOI paboTe, SIBISETCS MOTyYeHHE 00Pa3IioB ¢ PABHOMEPHBIM pacIpe/IeIeHNeM HATIOJTHHUTENS B MaTPHIIE.

B manHOW paboTe OBUTH IpEIOKEHBI TPH CIIOCO0a ITONYYEHHUS STOKCHAHBIX KOMIIO3UTOB C H0OaBICHHEM
TPI' 1 npoBeacHO HCCAENOBAHUE UX TEPMMUYECKOHM Jerpafanuu. B kauecTBe MaTpullbl BCEX aHAIM3UPYEMBIX
00pasioB ucmosb3oBanack dmokcuaHas cmona mMapkd DER-331 (DOW Chemicals Co., comepikaHue 3MOKCH-
rpynn 22,4-23,6%, temmeparypa pasmsrdenus 110°C) orsepsknennas mosudtmwieHnonnamuaom (TIDT1A).
T'oToBEIE 0OpA3IIBI HCCIIEOBAIICEH C IIOMOIIBI0O CHHXPOHHOTO TEPMHIYECKOTO aHAJIH3A.

Hcxonnsbrii ob6pa3zer] ObUT MOTyYeH IpY CMEIIEHNH KOMITOHEHTOB B oTHomeHnH 6:1 ¢ marpesom OC mo 80°C

W OTBEpJCBaHMU INpH KOMHaTHOM Ttemmeparype. [Ipu momomm nporpammel NETZCH Thermokinetics 3 u
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MHNOJYYEHHUE NOPUCTBIX KOMIIO3UTOB HA OCHOBE THAPOKCHAIIATUTA "
COIOJIMMEPA JTAKTUJA U IN'IUKOJINJA

A.A. Bepesonckas, JI.H. JIsiTkuHa

Hayunsrit pykoBoautens: npodeccop, a.x.H. A.I'. OumuMomkuH
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OBTAINMENT OF POROUS COMPOSITES BASED ON HYDROXYAPATITE AND COPOLYMERS
OF LACTIDE AND GLYCOLIDE
A.A. Berezovskaya, D.N. Lytkina

Scientific Supervisor: Prof., Dr. A.G. Filimoshkin
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050

E-mail: annberezza@ya.ru

Abstract. Composite materials based on polymers and ceramics are one of the most promising materials in
medical practice. Special properties of porous materials allow to solve the most complicated problems in various
fields of medicine. Obtainment and investiation of the porous composites based on hydroxyapatite and
copolymers of lactide and glycolide is the main aim of this work. Porosity influence on the certain physical

properties of the composites is shown as well.

YBenuyeHne CpeTHEro BO3pacTa HACCICHHS M KOJUYSCTBA TPABM, CBSI3aHHBIX C BO3PACTHBIM OCTEOIOPO30M,
a TaKKe YJIYUYIICHHE XUPYPTUYECKOT0 MAacTEpCTBA, O0OPYIOBAHUS M OCHAIICHHS MPHUBEIO K POCTY CIpOca Ha
Ka4eCTBEHHBIC KOCTHBIC NMILJIAHTATHI.

KocTb — mpupoIHBI KOMIIO3HT MoMMepa (KoJijareHa) u kepaMuku (ruapokcuanatuta — ['A). [TonumepHsie
BOJIOKHA OOECTIEYMBAIOT BBICOKYIO MPOYHOCTh HAa M3THO W PaCTSHKEHHE, a KOCTHBIH MHHEepasl oOecredmBaeT
JKECTKOCTh M BBICOKYIO IIPOYHOCTH Ha CxKaThe KOcTh. [10aToMy co3maHue MOPUCTHIX KapKacoB M3 KOMITO3UTHOTO
MaTepuaa SIBIICTCS] OJTHUM M3 METOJIOB UMHUTAIH CTPYKTYPBI KOCTH.

BaxHbIMU CBOWCTBAMH, KOTOpBIC CJICAYET YYUTHIBATH IPU CO3JAHHUM TAKHX MATCPUAJNIOB, SIBIISIOTCS:
OTKpBITasi MOPUCTOCTD, MICPOXOBATOCTh M TUAPOPHUIBHOCTh MOBEpPXHOCTH. OT 3THUX MapamMeTpOB HAMPSIMYIO
3aBUCHT aJre3usi KIeTOK KOCTHOU TKaHu. [1]

Jis pa3paboTKH KOMIO3HWIIMOHHOTO MaTepHajia HaMHU BBHIOpaHB! A u comonmMmep JakTHAa W TIUKOJIHIA
(CJIT') — npuMmeHseMBIi B MeIUIIMHE OMOCOBMECTUMBIH, OMOIETpagupyeMblii ToiuMep. | WApOKCHAIaTHT,
SBIISISICH OCHOBHOW HEOPTaHWYECKOW COCTABIISIIONICH KOCTHOM TKaHW, B IMOPHCTOH (opMe MOXET
KOJIOHM3HPOBATHCS KOCTHOW TKaHBIO, UTO CIIOCOOCTBYET CKOpEHIIIeMy BOCCTAHOBIICHHIO KOCTH.

Ienbro pabOTHI ABJISIETCS MONYYCHUE KOMIIO3UIMOHHBIX MATEPUAIIOB C CETHIO B3aUMOCBSI3aHHBIX MaKpOIIOp
Ha OCHOBE OMOpa3iaracMpIX MOJMMEPOB U THIPOKCHATIATUTA.

KomMno3utsl monydanu B HECKOJIbKO 3TamoB. [lepBblii STam — wu3roToBieHue Tabierok w3 [A wu

nopoo0Opasyroliero arera. B kadecTBe MmopooOpa3yloIIero areHTa HMCIOJIb30BAIH XJIOPHJ HATPHsl, KOTOPBIH
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UCCIEJOBAHHUE COPBIIUHA HOHOB AJIIOMHWHUSA HA ITIOPOIIKE TEPHOBUHBbI
COATHYMA BYPOI'O
E.H. bnoxuna, H.B. Kenyc, J.A HoBuxoBa, A.B. AancumoBa

HayunsIit pyKOBOANTENB: aCCUCTEHT, K.(hapm.H. H.B. Kemyc
HanunonaneHelil necnenoBaTenbckuil TOMCKUN TOCYy1apCTBEHHbBIN YHUBEPCUTET,
Poccus, r. Tomck, np. Jlennna, 36, 634050
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INVESTIGATION OF ALUMINUM ION SORPTION OF BROWN PEAT MOSS POWDER
E.N. Blohina, N.V. Kelus, Y.A. Novikova, A.V. Anisimova

Scientific Supervisor: assistant, M.Sc.Pharm N.V. Kelus
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050
E-mail: Ipina5940@rambler.ru

Abstract. Sorption of metal ion Al+ was investigated on brown peat moss powder in aqueous solutions under

static conditions. Adsorption isotherm was obtained and adsorption parameters were calculated. It was

suggested that the mechanism of brown peat moss powder sorption is caused by adsorption and ion exchange.

B Hacrosimiee BpeMs TsDKEIblE METAUIBl OTHOCSTCS K HPHOPUTETHBIM 3arpsi3HAIOIIMM  BEIIECTBAM
OKpyxaromieil cpensl. HakomuieHme MeTaysIoB B OpraHM3ME MOXKET INPUBECTH K TKENBIM 3a00JIeBaHHAM
YeJloBeKa. MeTasulbl BIUSIOT HA MHOTHE CTOPOHBI METa00JIM3Ma, UX JICHCTBHE HA KJIETKH HOCHT, KaK IpPaBHJIO,
Hecrel(pUUECKUN XapaKkTep.

OHTEpPOCOPOEHTHI, CHOCOOHBIE BBIBOJUTH W3 OpraHM3Ma TOKCHYHBIC M IIATOTCHHBIE BEILECTBA, HAXOJST
BO3pacTarolee NPUMEHEHHE B TPOQHIIAKTUKE U JICUCHUH Pa3JINUHbIX 3a00JI€BaHUH YeIOBEKa U JKUBOTHBIX.

CcaraoBele Mxu WiH TOpQSHBIE MXH H3BECTHBI B HapomHoi Menumuae ¢ XI Beka. OgHako HaydHOE
MIPU3HAHKE MIOTYYHIIH JIMIIb B HACTOSIIEE BPEMS B CBA3U C HCCICIOBAHNEM HX aJCOPOLIMOHHBIX CBOMCTB.

Panee HamMm B SKcIepHMEHTax OBUIO TOKa3aHO, YTO C(arHOBBIE MXH 00JaNaloT afiCOpOIHMOHHBIMH W
JIETOKCUKAIIMOHHBIMH cBOWcTBamu [1].

[enecoobpa3sHOCTh IUPOKOTO MPUMEHEHHS JHTEPOCOPOSHTOB ONPEEISIIOT TOTPEOHOCTD B IpenapaTax 3Toi
rpynnsl ¢ adpGUHATETOM K BEIIECTBAM PpA3IMYHOW MPHUPOABI M OONAaJAIOIMMU  ONTHUMAJIbHBIMHU
(hapMaKOIKOHOMHYECKUMH  XapakTepucTukamu. (Oco0oro BHMMaHMS — 3aCIy>KHBAIOT  JHTEPOCOPOCHTEHI
PACTUTENBHOTO TIPOMCXOXKICHHUS, XapaKTepH3yeMble IOCTYHNHOCTBIO CBHIPbS, HHU3KHM YPOBHEM IOOOYHBIX
peakuuel 1 BIpa)KeHHBIM COPOLIMOHHBIM OTEHIHATIOM.

CopOuust U3 pacTBOPOB SBJISAETCS OCHOBOM MHOTHX (PH3HUKO-XMMHYECKHX HPOLECCOB, CBA3AHHBIX KaK C
KHU3HEJEATEIBHOCTBIO XKUBBIX MHUKPOOPTAaHMU3MOB, TaK M C TEXHOTCHHOH IEATEIbHOCTBIO. DTO O00YCIOBHIIO
HEOOXOAMMOCTh YCTAHOBJEHUS (PM3MKO-XMMHUYECKHX 3aKOHOMEPHOCTEH Ipoliecca COpOLMH HOHOB TSDKEJBIX
METaJJIOB M3 BOJHBIX CpeJl IIOPOLIKOM JIEPHOBHHBI CharHyma Oyporo.

lenp maHHOW pPabOTBI — WCCIEIOBaHHWE COPOIMOHHON COMOOHOCTH JEPHOBUHBI carHyma Oyporo Imo

OTHOIIEHHUIO K HOHAM TPEXBAJICHTHBIX METaJUIOB (Ha Moaemu AlYY).
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MHOJYYEHHUE KOMIIO3UIIUOHHOI'O MATEPHAJIA B-CHUAJIOH - FE METOA0OM CBC
K.A. Boarapy
Hayuns1ii pykoBogutens: A.17.H. JI.H. YyxinoMuHna
Otnen ctpykrypHoit makpokureTnku THL] CO PAH
Poccus, r. Tomck, np-t Akagemmdeckuii 10/3, 634021

E-mail: kbolgaru2008@yandex.ru

OBTAINING OF THE g-SIALON-FE COMPOSITE MATERIAL
BY THE SHS METHOD
K.A. Bolgaru
Scientific Supervisor: Dr. L.N. Chukhlomina
Tomsk Scientific Center SB RAS, Russia, Tomsk, Akademichesky Ave., 10/3, 6340521
E-mail: kbolgaru2008@yandex.ru

Abstract. The p-sialon-Fe composite ceramic material was obtained by the SHS method with the use of aluminum
ferrosilicon as a green mixture. The alumina additive (a- Al;O3) was studied to investigate the influence on the

yield of p - SizAl303N5.

B mocnemHee BpeMs HHUTPHIBI IPUBJICKAIOT BHUMAHHE IIHMPOKOTO KpyTa CIICIUAIUCTOB B Pa3IMIHBIX
001acTsaX, MOCKOJBKY MAaTepHaibl Ha WX OCHOBE CIIOCOOHBI pabOTaTh B YCIOBHSX BBICOKHX TEMIIEpaTyp, B
Pa3IMYHBIX arpecCHBHBIX CpPElaxX, a TaK jKe MpPU OOJIBIIMX MEXaHWYCCKHX HArpy3kax. JTO OOYCIOBIHMBACTCS
PAIOM MEXaHMYCCKMX M (DU3MYCCKUX CBOWCTB, TAKMX KakK OOJbIIAs TBEPIOCTh, KOPPO3UOHHAS CTOWKOCTB,
abpa3uBHasi CIOCOOHOCTH, TYTOIIABKOCTh U T/.

OfHUM U3 TaKWX KEPAMHUYECKUX MAaTEpUANoOB sBIseTcs P-cuanoH. [-CHallOHBI TPEACTaBISIIOT OO0t
TBEpIIBIE PACTBOPHI MEPEMEHHOTO cocTaBa ¢ obmeil ¢dopmynoit Sis.Al,O,Ns.,, obpa3yrommecs Ha ocHOBE [3-
Si3N4 myrem 3amermenust Si—Al u N—O (z — 9ucio 3aMeIIeHHBIX aTOMOB KpeMHHS M a30Ta B (opmyie
HUATpHUIa KpeMHus, u3Mmensercs oT 0 mo 4,2). OTtu coenuHeHUs 00OJAMaOT CTAaOMIBHOCTHIO TIPH BBICOKHX
temneparypax (1500-1800°C), BBICOKMMHU TIOKa3aTeNsIMA KOPPO3UOHHOW, JKapo- M H3HOCOCTOMKOCTH,
3HAYUTEIBHOM TBEPIOCTHIO U MPOYHOCTHIO [1-6]. Tak e HECOMHEHHBIM TOCTOMHCTBOM UX SIBIISICTCS U TO, YTO B
COCTaB ATHX COCITUHCHUIN BXOIAT HawOOJee JOCTYIHBIC XMMHUYECKUE SJIEMEHTHI: a30T, KUCIOPOJ, KPEMHUN U
AMIOMUHUH. B KauecTBe UCXOIHBIX MAaTEPHAJIOB JUIS MOJYUYCHUS CHAIOHOB UCIIONB3YIOT CMECH TOPOIIKOB SizNy,
AIN u AlO;. TexHONOTHA 3HAYUTEIBHO YIPOIIACTCS, a CEOECTOMMOCTh CHAJOHOBOW KEPaMHKH CHIDKACTCS,
€CJIM UCTOJIB30BaTh IS €€ U3TOTOBICHUS CHIPhE, HE IMOJABEPTHYTOE TITYyOOKOH XHUMHUUECKOW OYHMCTKE, HAIIPUMEP
MIPUPOJHBIE aTFOMOCHINKATHBIE MAHEPAJIBI HITH JKEJIe30COAePrKallre CIIJIaBHI.

OmHUM W3 TaKHUX JKEJIe30CoAepkKalnuX CIuIaBoB sBisieTcst Geppocumukoamomuanii (PCA). OcHOBHOE ero
MPEUMYIIECTBO CBA3aHO C TEM, YTO B €0 COCTaBE COACPKUTCS Cpa3y ABa HUTPHUIOOOPA3YHONUX 3JICMEHTA —
kpemanii u amoMuHuid. CruaB @®CA  BBIIUIABISCTCA IO MEPCICKTHBHON TEXHOJIOTUH: «O€3IBIMHBIN

MUHHUMETAILTYprudeckuii cnoco6 noxyuenus gpeppociuiaBos u auratyp» (CT TOO 38397431-001-2006).
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HNCCIEJOBAHHUE CTPYKTYPHBIX XAPAKTEPUCTHUK AJTIOMUHATA KAJIbLUS,
IHOJYYEHHOT O 30JIb-T'EJIb METO/IOM C HCITOJIB30BAHUEM CBY-U3YUYEHUS
T.M. borBuHa
Hayunb1il pykoBoauTENb: JOLEHT, K.X.H. JI.H. Mumenuna
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INVESTIGATION OF CALCIUM ALUMINATE STRACTURAL CHARACTERISTICS OBTAINED
BY SOL GEL METHOD USING A MICROWAVE RADIATION
T.M. Botvina
Scientific Supervisor: PhD, Associate Professor, L.N. Mishenina
National Research Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050

E-mail: shaldyata@mail.ru

Abstract. This work is devoted to study of phase composition and surface morphology of calcium aluminate
synthesized by sol gel method using a microwave radiation. It was experimentally shown that the ratio of initial
components and variation of annealing temperature effect on structural characteristics of desired product. It is
allow to obtain a three polymorph modifications of calcium aluminate such as monoclinic, hexagonal and
rhombic. Formation of equally spaced round particles and its agglomeration occur during increase of annealing

temperature.

B nHacrosiiiee BpeMsi, alIOMUHATHI IEJI0YHO3EMENIbHBIX METAJIOB IIMPOKO UCIOJB3YIOT B KAU€CTBE MaTPHULIbI
JFOMHHO(BOPOB, aKTHBUPYEMBIX HOHAMHU PEAKO3EMEIBHBIX 3JICMCHTOB. Pa3IMyHble METOIBI U YCIIOBHS CHHTE3a
JAHHOTO MaTepHana CIIOCOOCTBYIOT M3MEHEHHMIO €T0 CTPYKTYPHBIX XapaKTEpUCTHK, HAMPSIMYIO CBS3aHHBIX C
JIOMHHECIICHTHBIMU CBOHCTBaMH KpucTaiodocdopa. bomburyto momyaspHOCTs IpuoOpen B MocaeIHEe BpeMs
30J1b-T€JIb METOJ TOIYYEeHUS MaTepHaJIOB C 3aJaHHBIMU CBOMCTBaMHU Oyiaromapsi BO3SMOXXHOCTH BapbHpPOBAHHS
MapaMeTPOB CHHTE3a, TAKHX KAaK COOTHOIICHHWE WCXOIHBIX pPEarcHTOB, YCIIOBHS TEIUIOBOH 00paboTKu
MpeKypcopa H OXJaXAEHUs MpOoAyKTOB. I[lOMUMO CYIIECTBYIOIIMX METOJOB CHHTE3a HEOPraHWYEeCKUX
COCJIMHCHUH IIJIsl MOBBILICHUS CKOPOCTH MPOTEKAHUS PeakUuil M MOAM(UKAIUN CBOHCTB KOHEYHOTO MPOJYKTa
IIMPOKO KCIOJIB3YeTCs MUKPOBOJIHOBas 00paboTKa peakIMOHHBIX cMmeced [1]. B cBs3u c BhIlIeCKa3aHHBIM,
ONTUMU3AIMSA YCIOBHA TONY4YEeHHS aNIOMHHATa Kaublus, Kak OCHOBHI JIOMHHO(Opa, ¢ TNpHUMEHCHHEM
COBPEMEHHBIX M TEPCHEKTUBHBIX METOJOB W TEXHOJIOTHH CHHTE3a HEOPTraHWYEeCKHX BEIIECTB, SBISETCS
aKTyaJIbHOH 3a7auei.

JanHas paboTa TMOCBAIICHA WCCIENOBAHUIO CTPYKTYPHBIX XapakTEPUCTHK alllOMHHATa KaJbIIWs,
MOJIY4eHHOTO 30JIb-T€JIb METOJIOM C HCIIOJIb30BAHUEM MHUKPOBOJHOBOIO HW3Iy4YEHUS, MPU Pa3InIHOM
COOTHOILIEHUHU UCXOJIHBIX KOMIIOHEHTOB U TEMIIEPAType CUHTE3a.

B xayecTBe MCXOAHBIX KOMIIOHEHTOB ISl CHHTE3a aJIlOMUHATa KaJbIUSI UCIIOJIB30BaJIM TETPAruapaT HUTpaTa

kanbius (Ca’"), HoHarmapar mutpata amoMunus (AlY), B poam xenaTooOGpa3yellero areHta WCIOJIb30BaIN
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SYNTHESIS AND STUDY OF SOME GLUCOLURIL DERIVATIVES
1. Boudebouz, S. Arrous, A.A. Bakibaev
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CHUHTE3 U UCCJIEJOBAHMUE I''IUKOJYPWJI ITPOU3BOJHBIX
N. byneoys, C. Appyc, A.A. bakubaeB
Hayunsrii pyxoBoautens: npodeccop, a.¢.-Mm.H. M.A. Kyp3una
HauuonansHbiii uccienoBatenbckuii TOMCKUN TOCYIapCTBEHHBIN YHUBEPCUTET,
Poccus, r.Tomck, np. Jlenuna, 36, 634050

E-mail: arrous.salas@yahoo.fr

Abstract. This paper is connected with main properties and application of the glucoluril derivatives. The main

reactions of the synthesis are described.

At the present time investigation of the properties, as well as the synthesis of derivatives of glycoluril, which
is a representative of bicyclic bisurea, remains one of the rapidly developing areas of modern heterocyclic
chemistry. However, information on the reactivity of this class of compounds is limited, also glycoluril can act as
a synthon in the synthesis of new azaheterocycles followed by investigation of their physiological and biological
activities. All these properties of glycoluril prove that this object is under the scrutiny of scientists due to the
disclosed potential of compounds of this class, and the development of all sorts of modification reactions of
glycoluril is undoubtedly an urgent task.

In this study our aim was synthesize some molecules which are used as very important intermediates for access
to many compounds that have valuable biological interest, Some of these glycoluril derivatives are already
identified in the chemical literature but in order to illustrate and to simplify the method for the preparation thereof
and give more details, we have handled the following methods :

Tetra(hydroxymethyl) glycoluril have been transformed into the corresponding tetra(methoxymethyl)
glycoluril [1] by stirring in methanol in the presence of HCI at 50°C in about 2 h, and during the preparation of
tetra methoxymethyl glycoluril we fell in case of other products are formed, we know from a literature search that
in the same conditions we worked (acidic conditions + T°=55°C) there is a possibility of forming a cyclic ether or
glycoluril dimer or oligomer , and to reveal the structures of these products we’ve made infrared analysis , in the
other side we have synthesized tetra (chloromethyl) glycoluril by reacting Tetra (hydroxymethyl) glycoluril with
thionyl chloride at room temperature, and also we have obtained the same product mentioned using

tetra(methoxymethyl) derivative with SOCI, at room temperature in the absence of argon or nitrogen.
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EFFECT OF MECHANICAL ACTIVATION ON THE PHYSICOCHEMICAL PROPERTIES OF
NATURAL ZEOLITES OF TOKAJ MOUNTAINS
A.Y. Buzimov'?, L.A. Gémze®, I. Kocserha 3
Scientific Supervisor: Prof., Dr. S.N. Kulkov
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Abstract. In the work, the results of phase composition, structure parameters and physical and chemical
properties of initial and after mechanical treatment of natural zeolite are presented.

It was shown the influence of mechanical treatment on specific surface area of zeolite. The changes of the
specific surface area of the natural zeolite correspond to the theoretical curve of the developed specific surface
as function of the grinding time (rittinger-zone, aggregation-zone and agglomeration-zone). The obtained data
allow purposely to change the properties of zeolites. Results obtained represent scientific and practical interest,

which can be used for further studies zeolites.

Ieonutel B mocieaHee BpeMsi BHUMATEIBHO M3YYarOTCS B Pa3HBIX OONACTAX, HAYMHAS OT TEXHUYECKUX U
3aKaH4YUBass OMOMEIMIUHCKUMH npuMeHeHUsIMH [1]. TIoCKONBKY NPHPOTHBIC IICONUTHI SBISIOTCS MPOYHBIMH
ATIOMOCHJIMKATHBIMA ~ MUHEpAJaMH, TPEJICTaBIseTCS HEOOBIYallHO BaXKHBIM BONPOC TEXHOJOTHH HX
W3MEJBUCHUS C MEJIbI0 YBEIMYCHHS YACTbHON TOBepXHOCTH. OIHMM W3 TaKWX CIIOCOOOB SBISETCA
MexXaHW4YecKass aKTHBalMs B IMapoBod MenbHUIE [2]. Takoil mpolecc COmpoOBOXKIACTCS HW3MEHCHUSIMHU
MOP(}OJIOTHH, TIIOMIATN yISITbHOW IOBEPXHOCTH, T'PAaHYJIOMETPUYECKOTO M (ha30BOro cocTtaBa ChIpbs [2, 3].
Oco000 Ba)XHOE 3HAUCHHE UMEET YACTbHAS MMOBEPXHOCTh, KOTOPAst ONPEACISICT CBOMCTBA I[COJIUTOB, MPH 3TOM €&
M3MCHCHHE TPU BO3JCHCTBHU MEXaHHMYSCKOW OOpaOOTKH MO3BOJISCT HAIPABICHHO BapbHPOBATh MX CBOMCTBA
[4]. Uenpto naHHON pabOTHl OBLIO HM3YYCHUC BIIMSHUC MCXAHMUYCCKOW aKTHUBAI[MM HA IUIONIA[bh yICIBHOW

NOBEPXHOCTH, MOp(l)OJ'IOFI/IIO u q)a3OBLIﬁ COCTaB ILICOJINTOB.
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COMPOSITE SORBENT BASED ON POTASSIUM CARBONATE AND ALUMINA FOR CARBON
DIOXIDE ABSORPTION FROM AMBIENT AIR
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3Research and Educational Center for Energy Efficient Catalysis in Novosibirsk State University, Russia,

Novosibirsk, Pirogova street 2, 630090
E-mail: jvv(@catalysis.ru

KOMITO3UTHBIA COPBEHT HA OCHOBE KAPBOHATA KAJIUS 1 OKCHUJIA ATIOMUHUA
JJIA HOTJIOINEHMS YIVIEKUCJIOTO I'A3A U3 BO3JIYXA

JK.B. Becenonckas'?, B.C. lepepmmkos!?3, A.I'. Oxynes'?

"Uucturyr xkatamasa um. I'. K. Bopeckosa CO PAH,
Poccus, r. HoBocubupck, np. Akanemuka JlaBpeHtsesa, 5, 630090
2HoBocHOUpCKHMii roCyIapCTBEHHBIN YHUBEPCHUTET,
Poccus, r. HoBocubupck, yi. ITuporosa, 2, 630090
SHosocubupckuii rocynapcTBeH bl yHuBepeuTeT, Hayano-00pasoBaTesbHbIN HEHTP SHEPTro3((EKTHBHOTO KATATHM3a,

Poccus, r. HoBocnbupck, yi. [Tuporosa, 2, 630090
E-mail: jvv(@catalysis.ru

Annomayusn. Copbyuonnvie ceoticmea komnozumnozo copoenma K>;CO3/y-Al;O3 bviiu uzyueHst 8 YuKiuueckom
npoyecce npu uepedoganuu cmaouti copoyuu CO:z u3 8030yxa u mepmMuuecKkou pezenepayuu copOeHma.
Yemanoeneno, umo komnosumuulil copoenm demoncmpupyem cmabuibhvle 3HaYeHUus abCopOYUOHHOU eMKOCMU
no OUOKCUOY Yenepooa HA NPOMSANCEHUU MHOSOKPAMHLIX YUKI08 COPOYUU/MEPMUYECKOU peceHepayull.
Ioxasano, umo ymeHvuleHUe XapaKmepHo20 pasmepa 2pamyi copoeHma 6e0ém K YEeaudeHu0 OUHAMU4ecKou
COPOYUOHHOU EMKOCMU MAMepuald, npu 3mom usmeHenue memnepamypvl pecenepayuu c¢ 250 oo 300°C

yeeauuugaem copoyuoHHylo EMKOCms 0isl 6cex Qpakyuti KOMno3uma.

The major challenge of our time is filling the gap between energy supply and demand with clean, reliable and
inexpensive energy. Given depletion of fossil fuels, renewable energy technologies will need to play a bigger
role in the future. However, there are still some unresolved problems that prevent these technologies from being
economically viable on a large scale.

One of the main issues of power systems based on renewables, such as wind and solar energy, is volatility of
the power supply. Hence, a storage technology is needed for electrical energy, produced by these fluctuating
sources. The use of excess renewable electricity for production of synthetic fuels offers a realistic solution to this
challenge, which enables an offsetting in the time gap between power production and its consumption.

The surplus electricity generated by renewables can be used for water electrolysis in order to produce

hydrogen: 2H,0—£% 5o H +0,.
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INFLUENCE OF HIGH-INTENSITY Zr ION BEAM TREATMENT ON STRUCTURE
AND MECHANICAL PROPERTIES OF HIGH STRENGTH 30CrMnSiNi2 STEEL
LV. Vlasov'?, V.P. Sergeev!?, S.V. Panin'-?

'Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050
2Institute of Strength Physics and Materials Sciences SB RAS,

Russia, Tomsk, pr. Akademicheskii 2/4, 634021

E-mail: goodO0@yandex.ru

BJIUSHUE OBPABOTKU BBICOKOUHTEHCHUBHBIM IOTOKOM MOHOB Zr HA CTPYKTYPY
N MEXAHUYECKHUE CBOMCTBA BBICOKOITPOYHOM CTAJIH 30XI'CH2A
W.B. Biacos'?, B.II. Ceprees!?, C.B. Ilanun'?
"HarmmoHansHBIH HccaenoBaTenbekuii TOMCKHI TOMTUTEXHITYeCKUi YHUBEPCHUTET,
Poccus, r.Tomck, mip. Jlenunna, 30, 634050
2MHCTUTYT (QU3KKH IPOYHOCTH U MaTepuanoBenerus CO PAH,
Poccus, r. Tomck, nip. Akanemuueckuii, 2/4, 634021.

E-mail: goodO0@yandex.ru

Annomauyusn. Hccneooganue cmpykmypol MOOUDUYUPOBAHHO20 NOBEPXHOCMHO20 COSL 8bICOKONPOUYHOU CAU
30XI'CH2A4 nposodunu ¢ nomowpo ONMuYeckoll npoceequsaroueli 31eKmpoHHOU MUKPOCKONUU, a MAaK dice
Memo008 penmeeHo8cKoll Jugpaxyuu. HMcnvlmanus Ha cmamuieckoe u Yukiuieckoe pacmsicenue npogoouu
011 CMAIbHLIX 00PA3Y08 8 COCMOSHUU NOCMABKU, d MAK Jice NOCLe MOOUPUKAYUU NOBEPXHOCHHO20 CNOsL

NOMOKOM UOHO8 ZF.

Introduction. The service life time of machine parts and structure elements, in many respects depends on in
their ability to resist nucleation and propagation of fatigue cracks. One of the most effective and widespread
methods of the surface modification that allows increasing the strength characteristics of metal surface layers,
resistance to fatigue fracture and increase of corrosion resistance is ion beam treatment. The use of advanced
engineering solutions makes it possible to realize modification of the subsurface layers accompanied by the
formation of new phases at the depth of up to several micrometers on the basis of this method. A similar
approach with the use of zirconium ion beam was previously used by the authors for the treatment of heat-
resistant 12CrlMoV steel [1, 2]. Thus, the modification of subsurface layer with the use of Zr" ion beam
irradiation can be accompanied by the nucleation of high strength fine dispersed phases there. At the same time,
this treatment is conducted at high temperatures that must be accompanied by local heating of the subsurface
layer up to the temperature of 700°C which, in turn, can lead to high-temperature tempering (softening).

The special regime of irradiation, which combines the rotation of specimens relative to the ion source, has
been realized that allows reducing the temperature of the specimen to localize possible structural changes within
relatively thin subsurface layer. It is assumed that it will allow to preserve the initial structure in the core of the

specimens under treatment, and respectively, to minimize lowering of their mechanical properties. The purpose
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OCOBEHHOCTHU IMPOLIECCA OKUCJIEHUSA 3JIEKTPOB3PBIBHBIX IIOPOIIKOB TAHTAJIA
IIPU HATPEBAHHWU B BO3AYXE
M.H. Bracrok, A.B. ITycroBanos
Hayunsrit pykoBoauTens: npodeccop, a.x.H. A.B. KopmryHos
HauunonaneHelil uccnenoBaTenbekuil TOMCKUN NOJUTEXHUYECKUN YHUBEPCUTET
Poccus, r.Tomck, np. Jleanna, 30, 634050

E-mail: pustovalov@tpu.ru

REGULARITIES OF THE OXIDATION OF TANTALUM POWDERS PRODUCED USING THE
WIRE ELECTRIC EXPLOSION
M.N. Vlasyuk, A.V. Pustovalov
Scientific Supervisor: Prof., DrSc A.V. Korshunov
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050

E-mail: pustovalov@tpu.ru

Abstract. Dispersivity of Ta-powders produced using the wire electric explosion is considered. It is shown that
the powder sample consists of two size fractions of micron- and nanometer-scale particles. Using differential
thermal analysis the regularities of the obtained powders oxidation are studied. The dependence of oxidation rate

on the size of Ta particles is discussed.

Beenenue

B nmocnennee necsituieTie B MUpe HaOII0JaeTCsl HAPACTAIOUIMN HHTEPEC K BO3MOXKHOCTSM CO3JIaHUSI HOBBIX
MaTEepHaJIOB Ha OCHOBE pa3BUTUS HaHOTeXHOJNOrMHd. OJHUM U3 OBICTPOPA3BHBAIOIIMXCS HANpaBJICHUH
HaHOMHAYCTPHH SIBJISICTCS MOJyYCHHE, UCCIICI0BAHUE CBOMCTB M BO3MOXHBIX 00J1acTel MPUMEHEHHS TTOPOIIKOB
¢ pasmepom dacturl 100 HM U MeHee. DnekTpuueckuid B3pbIB mpoBoaHuKa (DBII) kak TexHOJIOTHS CHHTE3a
MOPOIIKOB MO3BOJISIET MOTYyYaTh METAUIMYECKHE MTOPOIIKK B IIUPOKOM MHTepBasie pazmepos yactun [1]. Takne
MOPOIIKK HAXOAAT LIMPOKOE HMPUMEHEHHE IIPU CO3AaHHHM BOCCTAHABIMBAIOIIMX CMAa30YHBIX MAaTepUalioB, B
Ka4yecTBe KaTaJu3aTopoB, (QUIBTPYIOLIMX MaTepHajoB M Ip. B nureparype m0CTaTOYHO NMOAPOOHO M3YUYEHBI
(PU3MKO-XMMUYECKUE CBOMCTBAa METAUIMYECKUX IOPOIIKOB, MOJydeHHbIX MetonoMm OBII [2]. Ho nmanuble o
BO3MOKHOCTSIX OTYYEHUS TAKMM METOAOM U CBOMCTBaX TaHTAJIOBBIX MOPOLIKOB OTCYTCTBYIOT.

Lenp paboTbl — ompenenuTh BIMSHHE OCOOEHHOCTEH MMCIIEPCHOIO COCTaBa TAHTAJIOBBIX ITOPOLIKOB,

TIOJTYYCHHBIX METOZOM JJIEKTPUIECKOTO B3PhIBA IIPOBOAHUKA, HA 0COOCHHOCTH UX OKHUCJICHUS IIpy Harp€BaHuu.

MeTtoauka 3KcrnepuMeHTa

[osmyyeHne MOPOIIKOB MPOBEICHO MPH ITOMOIIH YCTAHOBKH, CXeMa M MPUHIHI paboThl KOTOPOIl OMMHCAHBI B
pabote [3]. A OoCyIIECTBICHHS 3JCKTPUUCCKOrO B3PHIBA UCIIOJB30BAIM TAHTAJOBBIA MPOBOJHUK THAMETPOM
0,2 MM, JyMHA B3pBIBAEMOIO y4yacTKa MpOBOJAHUKA paBHsu1ach 70 MM. EMKOCTh KOHIEHcaTOpa cOCTaBislia

2,2 Mx®, HanpsbxeHue 3apsaa — 27 kB. YaenpHas sHeprusi, BBoAuMasi B IPOBOAHUK IIPU B3pbIBE, COCTABUIA
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CUHTE3 U ®OTOKATAJINTUYECKHUE CBOMCTBA HAHOIIOPOIIIKOB CdS,
CTABMWIN3UPOBAHHBIX METACUJINKATOM HATPUSA
E.A. I'aBpunenko
Hayunsrit pykoBOIMTENH: K.X.H., C.H.C. bruprokos A. A.
HanunonanbeHslil uccnenoBaTenbekuil TOMCKUI TOCY 1apCTBEHHBIN YHUBEPCUTET,
Poccus, r.Tomck, np. Jlenuna, 36, 634050
E-mail: gavrilenko2470@gmail.com

SYNTHESIS AND PHOTOCATALYTIC PROPERTIES OF CdS NANOPOWDERS, STABILIZED
SODIUM METASILICATE
E.A. Gavrilenko
Scientific Supervisor: Ph.D. A.A. Biryukov
National Research Tomsk State University, Russia, Tomsk, Lenina ave., 36, 634050
E-mail: gavrilenko2470@gmail.com

Abstract. CdS nanopowders were prepared using aqueous solutions of Cd(CH3COO),2H>0, Na>S-9H:0 and
Na,SiO:s (as stabilizing agent) at 80 °C with different ratios of the reactant. The CdS nanoparticle (NPs) exhibited
strong absorption upon UV—vis wavelength in the region from ~ 400 nm to 650 nm. Optical properties of the
synthesized CdS NPs were characterized by absorption spectroscopy. The red-shift on UV-vis spectra indicates
the formation of smaller particles with larger addition of sodium metasilicate. Also, results specified that the
synthesized CdS NPs were capable of effectively degrading organic dyes such as, methylen blue and methyl red

under visible light irradiation.

bnarogapst onTHManbHBIM ~ (U3MKO-XMMHYECKMM W  ONTHYECKMM cBolicTBaM HaHowactuusl (HY)
nonynposogaukos (I1I1) tuma AUBVY, maxomsar ycmemmoe NIpuMeHEHHE B YCTPOWCTBAaX HAHOIIEKTPOHMKH,
CEHCOpPAaX, MPeoOpa30BaTeNAX COJHEYHONW SHEPTMH W MEIWIMHE B KAa4ECTBE KOHTPACTHPYIOIIUX AareHTOB I
BHU3YaJIM3allil OPTaHOB-MHUIIEHEeH. TakxKe OJHUM W3 MEPCHEKTUBHBIX 00JacTel pean3aliy IMOJIe3HBIX CBOMCTB
HY MII sBnsercs dotokaramm3 (PK). ®K csoiictrea HY cynbduaa xaamus, B OTIMYHE OT LIMPOKO
pacrpocTpaHeHHOTO B MCIIOJIb30BaHUU AMOKCHIA TUTaHA, NPOSBISIOTCS B BUJUMOM CIIEKTPAIbHOM JAHAIa3oHe,
YTO MO3BOJIET SKCILTYyaTUPOBATh UX MPH HEMOCPEACTBEHHOM BO3JEHCTBUY JHEBHOTO CBETA.

Onruueckue cBoiictea HY I1I1 3aBucar ot ux cocrasa, pazmepa 1 Je(EeKTHOCTH IOBEPXHOCTH, IOATOMY JUIS
CHHTE3a MaTepHaloOB C 3aJaHHBIMU [apaMeTpaMu, HEOOXOIMMO WCCIEIOBAHNUE BIMSHHUSA COOTHOLICHUS
KOMIIOHEHTOB B peaknnoHHOH cMecH. CymecTByeT MHOXKecTBO MeTonuk cuareza HY CdS, ograko B mocienHee
BpeMs OOJIBIIYIO MOIMYJSIPHOCTh IPHOOPETAIOT T€, B KOTOPHIX MPUMEHSIOTCS CIIEIMAIBHBIE CTAOMIN3HPYIOIINE
BeIIecTBa (TOMUMEpPHI, KapOOHOBBIE KHCIIOTBHI, AMUHOKHCIOTHI M T.H.), KOTOPBIE MHPEIATCTBYIOT arperanuu
yacTHIl CyibpuIa KaJIMHUs U MO3BOJSIIOT MMOJy4aTh CUCTEMBI C Y3KHM paclpe/ielieHeM 4acTHIl o pasmepy. B
BIIEpBbIC OblIa NIOKa3aHa BO3MOXKHOCTB HMCIIOJIb30BaHMSI METAaCHIMKATa HaTpHsl B Ka4eCTBE CTaOMIIM3aTOpa NpU
CHHTE3€ KOJUIOWIHBIX PacTBOPOB Cyib(uaa KaaMus, YbUM HEOCTIOPUMBIM JIOCTOMHCTBOM SIBJISICTCSI HHEPTHOCTD

1 KaK CJIEZICTBUE OTCYTCTBUE MACCUBHUPYIOIIEro BIUsHUs Ha roBepxuocts HY CdS [1].
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NEW APPROACH TO INVESTIGATION OF ELECTROCHEMISTRY STABILITY OF CARBON
SUPPORTS: “C ACCELERATOR MASS SPECTROMETRY
V.A. Golovin'?? N.V. Maltseva!, P.N. Kalinkin'-?
Scientific Supervisor: Ph. D. A.G. Okunev'?
"Boreskov Institute of Catalysis, Siberian Branch, Russian Academy of Sciences, pr. Akademika Lavrent’eva 5,

Novosibirsk, 630090 Russia

“Novosibirsk State University, str. Pirogova 2, Novosibirsk, 630090 Russia

3Research and Education Center for Energy-Efficient Catalysis, str. Pirogova 2, Novosibirsk State University,

Novosibirsk, 630090 Russia

E-mail: golovin@catalysis.ru

HOBBIN MOJAXO0/1 K UCCJEJOBAHUIO JIEKTPOXUMHUYECKOW CTABMJIBHOCTH
YIJEPOJIHBIX HOCUTEJEM: “C YCKOPUTEJIBHAS MACC-CHEKTPOMETPUSI
B.A. I'onosun'??, H.B. Mansuesa!, I1.H. Kanunkun'?

Hayunsiii pykosogutens: k.x.H. A.I'. Oxynes!?

"Mucruryt karanmmsa CO PAH,

Poccus, r. HoBocubupck, npocnekt akanemuka JlaBpentsesa 5, 630090
2 HoBOCHOMPCKHIA HAMOHATIBHBIN HCCIIE0BATENBCKHIL roCyJapCTBEHHBIN YHUBEPCUTET,
Poccus, yn. Iluporosa 2, 630090
3V4eOHO-HayIHBIN HEHTP SHEProdpdheKTHBHOTO Katanmsa, Poccus, yi. Iluporosa 2, 630090

E-mail: golovin@catalysis.ru

Annomayusn. /lannas paboma nocssuena Uccie008aHuio NPOYecca INeKmopoKoppo3uU yenepooOHbX Hocumenet
Memooom  yckopumenvHou macc-cnekmpomempuu  (YMC). Memoo VYMC obradaem Henpes30tideHHOl
yyecmeumenvrocmuio (1 usomon uz 10">-107° wacmuy snemenma npomue 1 usomona uz 10° vacmuy snemenma
0713 0ObIYHOU MACC-CNEeKMPOMempulL), onepupyem ¢ MaisiMu Koauvecmsamu obpasya oasa anamusza (< 50 mxn
UNU HECKOMLKO M2) U NPed0Cmasisiem YHUKALbHYIO 03MONCHOCb PA3GUMUS UCCIEO08AHULL C UCNOb308AHUEM

uzomonoe.

The turn of the 20th-21st centuries was marked by an increased interest in the alternative energy sources,
which include proton exchange membrane fuel cells (PEMFC). This is due to the high efficiency and
environmental safety of such devices. It is known that during operation of the PEMFC as a power source for an
electric vehicle the local value of the cathode potential can reach up to 1.5 V [1], which is much higher than the
potential of carbon oxidation (1).

C+2H20 = CO2 + 4H+ + 4e- E’=0.207 V vs. RHE at 25°C (1)

Therefore, the durability of the PEMFC is determined primarily by the corrosion resistance of carbon support
in the Pt/C catalyst for the oxygen electroreduction reaction (ORR). To investigate the electrochemical corrosion
resistance of catalysts an accelerated testing protocols ("Start-Stop cycling") in a standard three-electrode
electrochemical cell was developed [2].

Recently, it was shown that the Pt/C catalyst for the ORR based on carbon black KetjenBlack DJ-600 support
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CHUHTE3 U CBOMCTBA HAHOYACTHII ITOJITYUYEHHBIX JIABEPHOU ABJAIMEN
METAJUIMYECKOM MEJU B )KUJIKOCTH
J.A. T'onuapoBa
HayunsIit pyKOBOANTENH: TONEHT, K.().-M.H. B.A. CBeTIMUHEIH
HanunonanbHslii ueccnaenoBaTenbekuil TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET,
Poccus, r.Tomck, mp. Jlenuna, 36, 634050
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SYNTHESIS AND PROPERTIES OF NANOPARTICLES OBTAINED BY LASER ABLATION OF
COPPER METAL IN LIQUID
D.A. Goncharova
Scientific Supervisor: Dr. V.A. Svetlichnyi
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050
E-mail: darya.goncharova.1991@mail.ru

Abstract. Cu@Cu>O, Cu;O and CuO nanocrystalline powder were obtained of laser ablation a metal target
copper in water, ethyl alcohol, hydrogen peroxide, nitric acid. The nanoparticles were investigated by x-ray
diffraction, transmission electron microscopy, UV-Vis spectroscopy, Raman spectroscopy. The obtained

nanoparticles can be applied in catalysis, biomedicine, gas sensing and solar cell.

HanowacTuipl Meu U ee OKCHIIBI SIBIITIOTCS MHOTO()YHKIIMOHATBHBIME MaTEpHUaIaMu, KOTOPBIC 00JIaJatoT
MPHUBIICKATESILHBIMH C MPAKTUYCCKOI TOYKU 3PCHUS ONTHYSCKUMHU U JCKTPUICCKUMHU CBOMCTBA. VX IPUMCHSIIOT
B KauecTBE (DOTORICKTPUUYCCKHX MATECPHAJIOB B AJICKTPOHHBIX U (DOTOHHBIX yCTPONCTBAX, COMHEUHBIX siUCHKaX
[1], doronpuemuunkax [2], ra3oBeix ceHcopax [3], B momnoxkax misi SERS pamanoBcko#t cnekrpockornuu [4].
Hanowactumer Cu;O m CuO  007amaioT BBICOKOH KaTaJUTHYECKOH AaKTHBHOCTBIO W HCIONB3YIOTCS B
TeTepOoTeHHOM M (hoTOKaTanmu3e [S] 1 ApKO BEIpAKEHHBIMU aHTHOAKTEPHUAILHBIMHU CBOWCTBaMU [6].

M3BecTHBI paznuaHbie MeToabl cuHTe3a Hanodactui CuyO u CuO (mpocToit THIPOIN3, THAPOTEPMAITBHBIN
CHHTE3, METOJ OCAX/CHNUS, 30JIb-TelIb CHHTE3, BAKYYMHOE HCIIapeHHUE, DIEKTPOOCAKICHHE, CaMOCOOpKa, 1 11.p.).
Cpemu Takoro MHOro0Opas3usi METOH Ja3epHOM aONsAUUU B KHIKOCTH SIBIIACTCS HauOoJiee MPOCTBIM U
YHHBEPCAJIbHBIM, & TOJy4aeMbIC YaCTHIBI 00JIaJaf0T BEICOKOH YIEIbHOM MOBEPXHOCTHIO U YUCTOTOM [7].

B nmanHOi pabore ObUIa TPOAEMOHCTPUPOBAHA BO3MOXKHOCTH VYIIPABICHUS XUMHUYCCKHUM COCTaBOM
HAHOYACTHUI] TpH aOsIIUK METAUIMYECKOW MUIICHH B Pa3IMYHBIX PEaKIHOHHBIX Cpelax, IOJydeHBl H
HCCIIEIOBAaHBI HAHOTIOPOIIKH OKCHIOB MEIH.

Abmsmuro mutern Cu (99,5 %) mpoBoawiIn B BOJHBIX pacTBopax: 0e3 mobaBok, ¢ modaBkamu 1, 5, 10 %
nepekncy Bogopoaa 1 0,01 M a30THOI KHCIIOTHI, a TaK K€ B STHJIOBOM CIIUPTE Ha YCTaHOBKE, IPEACTAaBICHHON B
[7] npu Bo3OyxneHnu uziydenneMm ocHoBHOM rapmoHuku Nd:YAG naszepa (1064 um, 7 e, 15 T'w). Jucnepcun
HAHOYACTHI] CYNIWIUCH Ha Bo3ayxe npu temmeparype 40°C mo monHoro ucmapenus pactBoputeiiss. OOpasisl
noxydeHssle B 0,01 M a30THOH KHca0Te ObUIH JONONHUTENBHO oToxoKeHbI mpu 200°C B TeueHun 12 vacoB u

npu 300°C B teueHuu 8 yacoB. [IopomIKM HAHOYACTHI[ HCCIENOBAIUCH METOJAMU PEHTTEHOCTPYKTYPHOIO
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HOJYUYEHUE JUCIHEPCHBIX OKCUJ0B TUTAHA, HUPKOHUS, HEPUSA U UTTPUSL
HNJIASMOXUMUNYECKUM METOJ10OM
C.B. I'opmuenko!, C.A. Cocrorckwuit!, E.B. O6xonckas!, Jiu Xynna?
Hayunsrit pykoBomutens: n1.x.H. B.W. CaukoB
! Cubupckuii GpU3NKO-TEXHMIECKHI HHCTHTYT TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETA,
Poccus, r.Tomck, . HoBocobopnas, 1, 634050

2 [1lenpsHcKUi MOTMTEXHUYECKUH yHuBepeuTeT, 6 Nanping Middle Rd, Hunnan, Shenyang, Liaoning, Kurait

E-mail: ssa777@mail.ru

THE SYNTHESIS OF DISPERSED OXIDES OF TITANIUM, ZIRCONIUM, CERIUM AND
YTTRIUM BY PLASMA CHEMICAL METHOD
S.V. Gordienko!, S.A. Sosnowski!, E.V. Obhodskaya', Lee Hunda’
Scientific Supervisor: Dr. V.I. Sachkov
ISiberian physical-technical institute of Tomsk state university, Russia, Tomsk, Novosobornaya sq, 1, 634050
Shenyang Ligong University, 6 Nanping Middle Rd, Hunnan, Shenyang, Liaoning, China
E-mail: ssa777@mail.ru

Abstract. The results of development and application of plasma chemical method for the synthesis of dispersed
materials been considered. Developed the laboratory setup for experimental studies of plasma chemical process
of obtaining of dispersed oxides a number of rare earth metals. The basic physical and chemical properties of the
synthesized oxides of  titanium, zirconium, cerium and yttrium been researched. The studies the properties of the
starting materials and obtained products were performed using modern physical and chemical methods. The
factors that influence the composition and quality of the powders been defined. Found, with increasing the
concentration of metal nitrate solution in the range of 20 - 100 g/l, the average particle size increases from 0,03

to 1 micron.

BBenenue

B HacTosimiee BpeMsi Ha OCHOBE pelKO3eMeNbHBIX MeTauioB (P3M) pa3BHBalOTCS BBICOKOTEXHOJIOTHYHBIC
COBPCMCHHBIC ~ TPOWM3BOJCTBA  AJNICKTPOHHOH ¥  PAJMOTCXHUYECKOH  MPOJYKIWH, MPHOOPOCTPOCHHUS,
TOJIYIIPOBOHUKOBBIX MaTe€pHAalIOB, UCIIOJIb3YyEMbIX B SICPHON SHEPreTUKE, KOMIIO3UIIMOHHBIX MaTepuaax.

Pa3paboTka HOBBIX METOJOB CHHTE3a COBPEMCHHBIX MATCPUANIOB C 3aJaHHBIMH (DYHKIIHOHAIEHBIMU
CBOWCTBAMH SIBIICTCS aKTyaJbHOH 3ajadeil, 4To OOYCIOBICHO YCTOWYHMBON TEHICHIMEH pacIIupeHus cdep
TIPUMEHEHHS HOBBIX MaTEPHAJIOB.

CyIecTBeHHBIMH  yCIOBUSAMH, ONPEACIIIIONIMME BBICOKHE IOKa3aTend (YHKIMOHAIBHBIX MaTepHANIOB
¥ M3CTNA HA UX OCHOBE, SBIAIOTCSA IOCTIDKCHHE OIHOPOTHOCTH XHMHYECKOTO M (pa30BOTO COCTAaBOB, a
TaKXKe OJTHOPOTHOTO MOP(OIOTHUECKOTO CTPOCHUS CHUHTE3MPOBAHHBIX MPOAYKTOB. boiblmioe BHHUMaHHE
YACISIETCS CHHTE3y MEJIKOJMUCICPCHBIX, 0COOCHHO HAHOPA3MEPHBIX MATCPHUAIOB W HAHOCTPYKTYPUPOBAHHBIX

IJICHOK, B TOM 4HCJie Ha ocHOBe P3M.
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HUCCJIEJOBAHUE BJIUSAHUSA IPUMECU HOHOB METAJIVIOB HA ®OTOKATAJIUTUYECKHUE
CBOMCTBA IMOPOIIKOB Si0>-Cd:SiOs@CdS
E.IO. T'oToBieBa, A.A. buprokos
Hayunsrit pykoBOIUTENH: TOIEHT, K.(O-M.H. B.A. CBeTnnuHbII
Cubupckuii pruzuko-Texanyecknit vHCTUTYT UM. B. JI. Ky3nenosa
HauunoHansHOro nccienoBaTeabckoro TOMCKOro rocy1apCTBEHHOTO YHHBEPCUTETA,
Poccus, r. Tomck, np. Jlenuna, 36, 634050
E-mail: kara4578@mail.ru

INVESTIGATION OF THE METAL IONS ADDITIVES INFLUENCE ON THE PHOTOCATALYTIC
PROPERTIES OF THE Si0:-Cd:SiOs@CdS POWDER
E.Yu. Gotovtseva, A.A. Biryukov

Scientific Supervisor: Associate Professor, Ph.D. V.A. Svetlichnyi
Kuznetsov Siberian Physical-Technical Institute
Tomsk State University, Russia, Tomsk, Lenin av., 36, 634050
E-mail: kara4578@mail.ru

Abstract. The previously synthesized composite photocatalyst SiO>-Cd:SiO«@CdS was modified by doping of
ions Co’*, Ni**, Fe’*. The composition of the composites was studied by the XRD method. It is shown that the
addition of ions Co’" and Fe** in an amount of 3% significantly increases the photocatalytic activity of the

samples compared to non-doped.

Ilepexoa oT Makpopa3MepoB K HaHO NPHUMEHUTEIHHO K HAHOYACTUIAM IOJYIPOBOJHHUKOB ITO3BOJIIII
MOJyYUTh TPYIIy MAaTEpPHajOB C YHHUKAJIbHBIMH Pa3MEPHO-3aBUCHMBIMH CBOHCTBAMHU M MHOTOYHCJICHHBIM
MOTEHLUAIbHBIM MpUMeHeHHeM. Tak, cTabuIn3alus HAHOYACTHI] B TOJMMEPHBIX U HEOPTAHUYECKUX MHEPTHBIX
MaTpHLaX U CO3JaHHe 00bEMHBIX KOMIIO3UIIMOHHBIX MATEPHAJIOB HA MX OCHOBE MO3BOJIMIIA MCIIOJIb30BATh UX B
KadecTBe (PIyOpeCUCHTHBIX MapKepOB JUIs KOHTPACTHPOBAHUS OMOJOrMYECKMX OOBEKTOB B MEAMIHHE,
CBETOJMO/IOB, (POTOAETEKTOPOB, JIIOMHHECIIEHTHBIX COJIHEYHBIX KOHLEHTPATOPOB JUI COJHEYHBIX Oarapei,
(oToceHcopoB, a TakKe (POTOKATANN3ATOPOB TSI OPIraHMYECKOT0 CHHTE3a U OYMCTKH BoJbI [1]. A criocoOGHOCT
Ha"ouyactury CdS K reHepanuy 3JIEKTPOHOB M IBIPOK I0JI BO3JCHCTBHEM BHIMMOIO COJHEYHOTO H3JIyYCHUS
MO3BOJISIET CO3/1aTh Ha HX OCHOBE KOMIIO3MLIMOHHBIN (OTOKATANIM3aTOp Ul PA3JIOKEHHS OpPraHUYECKHX
TOJTFOTAHTOB, B OTJIMYHE OT YacTO MPUMEHAEMOTO B 3TOH ke obnactu TiO,.

Henpto Hamelr paboOThl SBISICTCS HWCCICIOBAaHWE BIMSHHUS BBEACHUS JONMUPYIOLIMX IMpUMEceld Ha
(hoToKaTaNMTHYECKHE CBOWCTBA MOTy4YeHHBIX B padboTe [2] kommo3utoB SiOz-CdxSi04@CdS.

Hanoxomnozummonnsie nopomkn Si02-CdxSiOs@CdS Ol MOTYYCHBI 30M1b-T€Jh METOIOM B HECKOJIBKO
craguii. CoriacHo padote [2] OHM Ha IEPBOM 3Tale CUHTE3a MPEJCTABIISUIN COOO0M CMECh MTOPOLIKOB aMOP(HHOTO
SiO; u kpucramumueckoro Cd,SiOs4 ¢ pasmepom otnenbHbIX uyactun 10 400 HM, manbHedmas oOpaboTka
cepocojeprKallleM peareHTOM NpHuBoawia K (GopmupoBanuio, corinacHo nanHeix COM, Ha moBepxHoctu SiO;-

Cd»SiO4 manouactun CdS pasmepom 7 M. Jog uX JanbHeimeil MomupuKanuu ObUIM BEIOpaHs! HOHEI Co®',
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COMPOSITES “LiCI/VERMICULITE” FOR ADSORPTION HEAT STORAGE
A.D. Grekova, L.G. Gordeeva
Boreskov Institute of Catalysis, Russia, Novosibirsk, Ac. Lavrentiev av. 5, 630090
Novosibirsk State University, Russia, Novosibirsk, Pirogova str. 2, 630090

E-mail: grekovaa@rambler.ru

KOMIIO3UTHI «LiC/BEPMUKYJUT» 1JIs1 AICOPBHUOHHOI'O 3AITACAHUSA TEILJIA
A.Jl. T'pexosa, JL.I'. T'opaeesa
Wucruryt katanuza uM. I'.K. bopeckosa, Poccusi, HoBocubupcek, np. Axagemuka JlaBpentrsesa 5, 630090
HoBocubupckuii rocynapcTBeHHBIN yHUBEpcuTeT, Poccus, HoBocubupcek, yi. I[Tuporosa 2, 630090

E-mail: grekovaa@rambler.ru

Annomayusn. B ceeme ucmoweHus 3andcoé UCKONAEMbIX MONIUE UCHONb30GAHUE ATIbINEPHATNUGHBIX
UCTMOYHUKO8 3Hepeuu npuobpemaem ocobyo axmyaibHocmb. Adcopboyuonnoe 3anacanue menna (A3T)
A671emcs nepcnexmugHou 9Hepeocbepezarouyell mexuonozuetl, nossoasiowen UCnoabL306amb
HU3KONOMEHYUANLHYIO MENN08YI0 IHEP2UI0 BO300HOBIAEMbIX UCHIOYHUKOG (CONHEUHAsl dHepaus, Mennoevie
omxo0vl  npomviutienHocmu u m.0.). Copbenmbl HA OCHO8e NOPUCMBIX MAMPUY, UMNPESHUPOBAHHBIX
HEeOPeAHUYeCKUMU COTSIMU, XAPAKMEPUZVIOMCS BbICOKOU IHEP2OAKKYMYIUPYIOWel CROCOOHOCMbIO, MAK KaK
Moz2ym 0bpamumo cea3vleams OONbULOE KOAUUecmso copomusa. Jlannas paboma NOCesuena Cunmesy Ho8blx
KOMNO3UMHbIX COPOEHMO8 HA OCHOBE GCHYUEHHO20 8ePMUKYIUmMA umnpecnuposanno2o LiCl dns copbyuonnbix
YUKII08 CE30HHO20 U CYMOYHO20 3anacanus menia. Paboma cocmoum us mpex yacmeii: 1) cunmes komMnosumos,
CReYUanU3UPOBAHHLIX 01 COPOYUOHHBIX YUKII08 3ANACAHUS MeNad, U UCCredosanue ux (azoeoeo cocmasd, 2)
uccnedoganue CoOpoOYUOHHO20 PABHOBECUSl CUHME3UPOBAHHBIX MAMEPUANO8 C NAPaMu MemaHoid u 600vl, 3)
OYEHKA DHEP2OAKKYMYIUPYIOWel CnocoOHOCMU HOBLIX KOMNO3UMO8 8 YCI0BUAX PACCMAMPUBAEMBIX YUKIOS.
Toxazano, umo LiCl, nomewennvlii 6 nOpbl GepMUKYIUMA, peazupyem ¢ napamu 600bl U MemaHond ¢
obpaszosanuem coomsemcemayioujux komniexcog LiCI-NH>O u LiCI-NCH3;OH. Pab6ouas napa «LiCl/Bep — 6o0a»
OoeMoHCmpupyem — Iyduiue — pe3yibmamvl 8 YCI0GUAX — 0boux — paccmampusaemvlx  yuxiog.  Ee
9HEP2OaKKYyMyaupyrowas emkocms cocmaegisem 2,4 u 2,1 xlic/e 6 yuxie cymouynozo u ce3onnoeo A3T,
COOMBEMCMEEHHO, UMO NPEBOCXOOUM 3HAYEHUSl OISl COBPEMEHHbIX Mamepuanos, npeonodcennvix 0 A3T.
Ionyuennvie pesyromamvl OEMOHCIMPUPYIOM GbICOKULL NOMEHYUAL CUHMESUPOBAHHBIX MAMeEPUanos O0ns

passumus mexnonoeuu A3T.

Due to depletion of fossil energy resources and increasing environmental pollution there has been a
resurgence of interest in recent years in energy saving technologies. The renewable energy sources (solar,
geothermal and waste heat) are inexhaustible, but the main barrier to their successful implementation is a
mismatch between the production of and demand for the energy they generate [1]. Sorption heat storage (SHS)
is a promising technology towards efficient use of the renewable energy sources. SHS is characterized by
important benefits: 1) large Heat Storage Capacity (HSC); 2) possibility to vary the temperature potential of

released heat; and 3) negligible heat losses during the storage phase [2]. SHS process consists of two main
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BJIUSTHUE JJIOBABOK HAHOITIOPOIIIKA ALN HA CBOMCTBA OFBEMHOI'O
KEPAMMUYECKOI'O OBPA3LA U3 MPOMBIHNIVIEHHOI'O HUTPUJA AJIIOMUHUSA
M.U. I'vkos, 1.1. llanenkos, A.W. [Tummepman
Hayunsrit pykoBoauTens: npodeccop, 1.1.H. A.A. CHBKOB
HannonaneHelil necaenoBaTenbekuil TOMCKUN NOIUTEXHUYECKUN YHUBEPCUTET,

Poccus, r.Tomck, np. Jlenuna, 30, 634050
E-mail: 1ql @t-sk.ru

INFLUENCE OF ALN NANOPOWDER ADDITIVES ON PROPERTIES OF BULK CERAMICS
SAMPLE MADE OF INDUSTRIAL ALUMINUM NITRIDE
M.1. Gukov, I.I. Shanenkov, Tsimmerman A.I.
Scientific Supervisor: Prof., Dr. A.A. Sivkov
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050

E-mail: 1q]l @t-sk.ru

Abstract. In this paper, the influence of nanosized AIN additives on properties of ceramics sample, made of
industrial aluminum nitride, was investigated. It was found, that only small amount (5 % mass) of aluminum
nitride nanopowder, which was preliminary synthesized by plasmadynamic method, is enough to increase

density, hardness and thermal conductivity of a resulting ceramics sample, based on industrial AIN..

Iouck Hambonee 3PPeKTHBHOTO crocoba TEIIOOTBOAA W3JIMIIKOB YHEPTUU OT CIJIOBBIX Y3JIOB arperatoB
BCE ellle SIBJISIETCS] aKTyaJIbHOM 3ajaueil BBICOKOMOUIHOW 31ekTpoHuKkH [1]. Ha mpotsbkeHun monroro mepuopa
BPEMCHH KEpaMHKa Ha OCHOBC OKCHIA OCPHIUIHSA MIUPOKO MPUMCHSIACH MPH H3TOTOBJICHUHU TOJUIOKEK LIS
MOIIHBIX HHTETPAIBHBIX CXEM HM3-32 BBICOKOH TEIUIONPOBOIHOCTH U HEOONBIIOTO KO3(D(QUIIUCHTA TEPMUICCKOTO
pactmpenus [2]. OmHako, ero BBICOKHE TOKCHYHOCTh M Ce0ECTOMMOCThH TpeOOBaIHM MOWCKA albTEPHATHBHOTO
MaTepualia co CXOXXHMH XapaKTepPUCTHKaMH. B pe3ynbTaTe MHTEHCHBHBIX HCCIIENOBAaHWI OBUIO OOHApYXKEHO,
YTO TAaKUM MATEPHAaJIOM SIBIIETCS HUTPUA aTIOMUHHSA, KOTOPHIH TOMHUMO TTEPEUYHCICHHBIX TUTFOCOB UMEET €IIIe U
BBICOKYIO TUDJIEKTPUUECKYIO IPOHUIIAEMOCTS [3].

W3BecTHO, 9TO A MONydYeHHs] KepaMHuKH Ha OcHOBe AIN HCIONB3YHOTCS pa3iUYHbIC MOAH(DUIUPYIOIIUE
JN00aBKM JUIsS TOBBIIMICHHMS IUIOTHOCTH, TBepaocThu M TerutonpoBognoctd (Y203, CaO, MgO). Kpome Toro,
W3BECTHO, YTO MJaXKCe ISATHIPOICHTHAS J00aBKa HAHOMOPOIIKA MOXKET 3HAYHMTEIBHO YIIy4YIIaTh CBOMCTBa
00beMHBIX MaTepualioB [4]. B maHHOW cTaThe paccMaTpUBAETCs BIHMSHHE TOOABKH HAHOPA3MEPHOTO HUTPHIIA
ATIOMUHUS, TIOJYYEHHOTO IUIa3MOAWMHAMHYECKHM CIIOocO0OM [5] B cHCTeME Ha OCHOBE KOAKCHAJIbHOTO
MarHATOIDIa3MEHHOTO  YCKOPHUTEIS, Ha XapakTePUCTHKH KEPaMHKH, CIICYCHHOW C HWCIOJIH30BAHUEM
nmpoMbIIUIeHHOTO Topomka TUY-1.  VYcranoBmeHo, 4dYro pgaxe He3HauuTenbHas npobaBka (5 %)
IU1a3MOJAMHAMHUYECKOT0 HaHomopomka  AIN M03BONIICT 3HAYUTEIBHO YIIYYIIUTH CBOWCTBA IOJY4aeMbIX
00BEMHBIX MAaTEPUAJIOB.

Jis uccrnenoBaHus BIUSHHS JOOABOK HA CBOWCTBA IOJIyY4aeMOW KEPAMHUKU OBUIA TOJYYCHBI OIBITHBIC

00pasipl Ha OCHOBE NPOMBIIIIEHHOTO nopomika HuTpuaa amomunus TU-1 (MCMAH PAH, YepHorosioBka) u
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BJIMSTHUE MOIIIHOCTH OBJIYUEHUS HA TOJIMKOHAEHCAIIAIO MOJIOYHOM KUCJIOTHI
B YCJIOBUAX MUKPOBOJIHOBOI'O CUHTE3A
'A.O. I'ycap, 'T. XK. l'azamues, 'T 5. I'y6a, 2A.A. BakubacB
HayunsIit pykoBOANTENB: AOIEHT, K.X.H. I.5. ['yba
"HarmoHanpHbIH HecieqoBaTenbeKiil TOMCKHI TIOTHTEXHUIEeCKHIM YHUBEPCUTET
Poccus, r. Tomck, np. Jlenuna, 30, 634050
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Poccus, r. Tomck, np. Jlenuna, 36, 634050
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INFLUENCE OF EXPOSURE TO POWER POLYCONDENSATION OF LACTIC ACID UNDER
MICROWAVE SYNTHESIS
'A.O. Gusar, 'T.Zh. Gazaliev, !G.Ya. Guba, 2A.A. Bakibaev

Scientific adviser: assistant professor,
'National Research Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050
National Research Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050

E-mail: anngsa@mail.ru

Abstract. Work is devoted to studying the effect of the irradiation power of lactic acid polycondensing (LA) under
microwave irradiation (MI). The change of temperature LA sample under the influence of MI. It is found that
with increasing MI power of 130 to 280W LA temperature was raised to 10 - 15°C, and at 280, 360, 500W is
almost identical temperature of the samples and is 215°C. The process was carried out in a polycondensation LA
multimodal reactor under vacuum by bubbling nitrogen at a power of 80, 130, 280, 360 and 500 watts. Based on
'H NMR data and IR suggested that the 80 W mostly removed physically bound water molecules. At a power of
130 - 280 W, together with removal of water and MC MK polycondensation processes occur. LA
polycondensation proceeds most effectively at 360 watts. That is, the condensation process depends not only on
temperature but primarily power MI. The findings confirm the presence of "microwave effect" when the LA
polycondensation under MI. It is shown that the presence of a-alanine in the reaction is two times faster than in

the case of p-alanine.

omumonounas kucnora (IIMK) siBnsieTcss Hanbosee YHUBEPCaIbHBIM MAaTepPHaIOM Cpeid Ouopa3siaraeMbixX
TTOTUMEPOB OJrarogapsi XapakTepHOW UM CTETIEHH OHMOJIOTHYECKOTO Pa3NIoKEHHS, ONOCOBMECTUMOCTH, BEICOKOM
MEXaHW4eCKOH MPOYHOCTH, BBICOKOH TOCTYITHOCTH BO30OHOBIIIEMBIX HCTOYHHKOB CEJIECKOTO X03sicTRa [1].

K nenocratkam cunresa IIMK cienyeT oTHeCTH JUIMTENbHOE BPEMS IPOTEKAHUS PEAKLIUH.

Omuromep momounoit kucinoTsl (OMK) mcmomnp3yercss B KadecTBE NPOMEXKYTOYHOTO COCIMHEHHUS IIPU
CUHTE3€ MOJIMMOJIOYHOW KUCIIOTHI, 8 TAK)KE B MEJUIIMHCKUX IEINISX, B YACTHOCTH IS JIOCTABKH JICKAPCTB.

B nocnennee Bpemst MBO akTuBHO HcIonb3yeTcs: B CHHTe3e Onononumepos. [Ipumenenne MBO no3Bossier
CYIICCTBEHHO COKPATUTh BPEMs IMPOBEACHUS PEAKIUM, YBEIMYUTH BBIXOJ M MOJCKYJSIPHYIO MacCy MPOIYKTa,

pa3pa6aT},1BaTL OKOJIOTMYCCKHU YUCTBIC METOAbl CUHTE3a OMOJIOTHYECKH AaKTUBHBIX COEHI/IHGHI/Iﬁ [1]
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BJIUSTHUE MIOHHOM UMILIAHTAIIUY HA IOBEPXHOCTHBIE CBOMCTBA MOJUJIAKTHIA
J1.B. JlaBsrioBa, 11.B. IlyxoBa, E. [[lanosanosa, }0.C. Pamynkuna
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ION IMPLANTATION EFFECT ON POLYLACTIC ACID SURFACE PROPERTIES
D.V. Davydova, I.V. Puhova, Y. Shapovalova, Yu.A.Raschupkina
Scientific Supervisor: Prof., Dr. I.A. Kurzina
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050

e-mail: darya.davydova.94(@mail.ru

Abstract. The effect of silver, carbon and argon ion implantation with dose of 110", 1-10°,1-10"° ion/cm’ on
surface properties of polylactic acid (PLA) has been investigated. Chemistry characteristics were obtained by
investigation of limiting wetting angle measurements and elemental composition study of the modified surface
layer. Physicochemical properties of initial and implanted PLA samples were investigated by infrared
spectroscopy (IR), X-ray photoemission spectroscopy (XPS), and scanning electron microscopy (SEM). Pilot

investigation of cytotoxicity was performed.

VoHHas wWMIIaHTanust SBISETCA ~ OJHMM M3 OCHOBHBIX IIEPCICKTHBHBIX METOAOB MOANU(HKALUH
MOBEPXHOCTHBIX CBOMCTB mosmmepoB [1]. TlonmmakTua oTHOCHTCS K Kiaccy OHOpasiaraeMbIX IOJIMMEPOB,
KOTOpbIE LIMPOKO NPHMEHSIOTCS B COBPEMEHHOH MEIWIMHE ISl NPOM3BOJCTBA CaMOpacCachIBAIOIINXCS
XUPYPrHYECKUX HUTEH, UMMYHOTOJICPAHTHBIX HMMIUIAHTATOB, ITU(TOB. [IpMMeHEeHNEe MOHHOW HMMIUIAHTAlUU
MO3BOJIUT 3HAYMTENIBHO YIYYLIUTh (PU3MKO-XMMHUYECKHE M OMOJIOTMYECKHE CBOWCTBAa MaTepHalla MOJMIAKTHIA
JUISL €T0 TOCIIEAYIOIIETro MPUMEHEHHs B OnoMequuuHe. Llenpio HaCTOSIEro UCClea0BaHus ABISIETCS N3ydEeHUE
BIMSHAS UMIUTAHTAIIIN HOHOB pasziigHOi npupoasl Ag, Ar, C Ha ¢pusnko-xummudeckue coiictsa [1J1.

Homumaktug (IUT) ([-O-CH(CH3)C(O)-],) momyyanu myTtem pactBopenus rpanyn [1JI B xmopodopme mpu
90°C c obpasoBanuem 7% pacTBOpa, M3 KOTOPOTO 3aTeM (OpPMHPOBAIN IUICHKH TOJIIMHON ~ 1 MM IyTem
yIJICHHUs] pacTBOPHTEJISI NMPOCYIIMBAaHUEM NpPU KOMHATHOH Temrieparype. MmmianTtanuio nonos Ag, Ar u C
MIPOBOAMIIA HAa YHUBEPCAIHHOM OKCIICPUMEHTAJIbHOM CTEH/E, OCHAIICHHOM HCTOYHHKOM HOHOB Ha OCHOBE
BakyyMHoOro ayrosoro paspsaga MEVVA-5Ru [2]. Tok BakyymHo#l agyru cocrasist 200 A mpu ATUTETBHOCTH
nmmynsca 250 MKC M 4YacToTe CieloBaHWA HMIynbcoB | I'm. MMmiaHTamuio MOHAMH OCYLIECTBIISUIA IO
TOCTYKEHUS DKCIO3MIMOHHBIX 103 1-10'4, 1-10% m 1-10'mon/cm® npm yckopsiomeM Hanpsbxenmn 20 kB.
OU3NKO-XMMHYECKAE CBOMCTBAa OOpA3OB MOIMMEPHBIX MaTEpHANOB A0 M II0CIEC HOHHOW HMILIAHTALUH
HCCIIEIOBAIN KOMIIJIEKCOM METOJ0B: HMHbpakpacHas crekTpockonus (MK-cmekrpockonmm), peHTr€HOBCKast
¢orosmuccuonnas cnekrpockonust (POIC), ckanupyronias snekrporHas Mukpockonus (COM). Kpaesoit yron
CMayMBaHWi M TIOBEPXHOCTHYIO OHEPrHI0 M3MEpPSUIM  METOAOM pacrekatomieiics kamm. OueHKy
LUTOTOKCUYHOCTH IPOBOAWIM B YCIOBHUSIX i Vitro TpPH KyJbTUBUPOBAHMHM Makpo(haroB WHIMBHIYaJILHOTO

noHOpa Ha nosepxHocty 06pasuos 1T u T1J1, ummnantuposannoro Ag c no3oii 10'* non/cm? B Teuenue 6 CyTOK.
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N3YUYEHUE BJUSHUA JUCHEPTUPOBAHHOM CYCIEH3UM HAHOYACTHII SIO;
HA ®UTOPEMUJUALIMOHHBINA MOTEHIMAJI MEDICAGO SATIVA L.,
JJIS1 TIOYB 3ATPABHEHHBIMU TAXKEJIBIMUA METAJIJIAMMU Cd, Pb, Cu, Zn
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STUDY OF THE EFFECT OF DISPERSED SUSPENSION OF NANOPARTICLES SIO2 ON
PHYTOREMEDIATION POTENTIAL OF MEDICAGO SATIVA L., TO SOIL CONTAMINATED
WITH HEAVY METALS Cd, Pb, Cu, Zn
E.B. Daibova, O.N. Zmeewa, L.D. Proskurina, B.I. Makarov
Iberian Institute of Agriculture and Peat, Russia, Tomsk, Gagarin str., 3, 634050

E-mail: edaibova@yandex.ru

Abstract. The influence of suspensions of SiO; nanoparticles (size 7um) at different concentrations on
phytoremediation potential of alfalfa (Medicago sativa L.) of heavy metals Cd, Pb, Cu, Zn. The results revealed
an ambiguous effect of dispersing the suspension containing the nanoparticles of silicon on biogenetix and the
coefficients of biological absorption of alfalfa. It is established that alfalfa is characterized by a selective
sensitivity to the investigated nanoparticles, which determines the specifics of the total absorption capacity and
the chemical composition of plants, including the increase of the coefficients of translocation and biological
absorption after exposure to a suspension of nanoparticles of SiO.. Changing the ratios of biogenicity are
presented., observed when exposed to SiO2 nanoparticles demonstrates selective sensitivity of alfalfa and about

the specific role of nanoparticles in stimulating chemistry total absorption capacity of Medicago sativa L.

Beenenue. HanompenmapaTsl OHOTEHHBIX METaJIOB, IIOCTENIEHHO BHEAPSIOMIMECS B IPAKTHKY
PAacTEeHHEBOACTBA, O0ECIEUNBAIOT IOBBIIICHUE YCTOWYMBOCTH K HEONAroNmpHATHBIM IOTONHBIM YCIOBHSIM H
yBEJIMYCHUE ypOrKalHOCTH (B cpeaHeM B 1,5-2 paza) mouTH BCeX MPOJIOBOJILCTBEHHBIX (KapTodeib, 3epHOBBIE,
OBOIIIHBIE, INIOJOBO-STOJIHBIE), TEXHUUECKUX (XJIOMOK, JIEH) U APYrUX KyIbTyp [1].

OO0opoTHast cTOpOHa BHEAPEHUS! HAHOTEXHOJIOTHH 3TO Majas M3YYEHHOCTb X BIUSHHUS Ha OKPYKAIOIIYIO
cpeny, I04YBY, BOJOEMBI U arpojIaHIIadThL.

Jlnst XapakTepUCTHKY MHUTPallMi XUMHUYECKUX 3JIEMEHTOB B arposaHmadrax, Hapiagy ¢ U3y4CHHEM >KHBOTO
BEIIIECTBA C TOMOIIBIO CJIOXHBIX TEOXUMHIECKUX MTapaMeTPOB Kak OMoMacca 1 eXerofHas MpOAYKIHs, O0IbIIoe
3HA4YEHHE HMMEET OINPENENICHUE €r0 COCTaBa, a TAK)KE HMHTCHCHBHOCTH BOBIICUCHMS OTICIBHBIX XHUMHUYECKHX
3JIEMEHTOB B OMOJIOTHYECKHH KPYrOBOPOT. YHHBEPCAJIBbHBIM IIOKA3aTENIEM HHTCHCUBHOCTH OHOJIOTHYECKOTO
TIOTJIOLIEH U] DJIEMEHTOB B JaHAmadTax SBISIOTCS KOAQQPUIMEHTHI U psAbl OMOJIOTMYECKOTO MOTJIOMICHHS.

Metoapl m mMatepuanbl. OObBEKTOM Ul W3Y4YCHUS BIMSHUS CycreH3uM HaHouyacTul SiO; B pa3iIM4HBIX
KOHLICHTpALMSIX, SIBUJIACh JitoliepHa nocesHas (Medicago sativa L.), copt Capra, HHTpoLynupyemas B yCIOBUS

Tomcko#t obmactu. IloneBoil OMBIT 3akKiIaAbIBalCs IO W3BECTHOH MeToamke [2] B ©CTECTBEHHBIX
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CHHTES3 1,1,2,2- TETPABYTOKCHUJOTAHA
O.H. Jleera, H.}O. CenuxoBa
Hayuns1ii pykoBoautens: k.X.H. B.C. Manbkos
HanunonaneHelil neecnenoBatenbekuil TOMCKUN TOCYy1apCTBEHHBIN YHUBEPCUTET,
Poccus, r.Tomck, nip. Jlennna, 36, 634050

E-mail: olgadeeval O@mail.ru

SINTHESIS OF 1, 1, 2, 2-TETRABUTOXYETHAN
O.N. Deeva, N.Yu. Selikhova
Scientific Supervisor: Ph. D. V.S. Malkov
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050

E-mail: olgadeeval O@mail.ru

Abstract: Acetals are an important class of organic compounds which are attractive not only for organic
chemistry, but also for some branches of industry. In present work the synthesis of 1,1,2,2-tetrabutoxyethane was

carried out using various acid catalysts, and also the effect of the catalyst on product yield was studied.

Aneramn — mpocTele 3QHUpH reM-guonoB obmei ¢opmyiasr R,C(ORY)(OR?), rme R' m R* —
YTJICBOAOPOAHBIE PAJAUKAIbl. JTH COCHMHEHUS SBISIOTCA IIEHHBIMH CBHIPDHEM UII OPTaHHMYECKOTO CHHTE3a, a
TaKXKe HAaXOJAT IMUPOKOE NMPUMEHEHHE B PAa3IUYHBIX OTPACISX NMPOMBIIUICHHOCTH. AIETAaIN HCIONB3YIOT Kak
¢ukcatopbl 3amaxa B mnapdroMepuu, (GIOTOpEareHThl, IACTH(OUKATOPHI, MOIOIIUEC CPEIACTBA, CMA30YHBIC
MaTEepPHUAIIBbI, TAKKE UX UCTIONB3YIOT B KAYECTBE 3aMECHUTEIICH MUHEPAIBHBIX Maces, HE(PTIHOTO KOMIIOHCHTA WJIH
0a30BOr0 Macjaa B MHBEPTHO-IMYJIbCHOHHBIX OYPOBBIX PAacTBOpaX, B KAYECTBE MOTOPHBIX, TPAHCMUCCHOHHBIX,
CMa304YHBIX Macel, a TaKkKe MeTaI000padaThIBAIINX, OXJIAXKIAIOUINX, CMa309HO-OXJIKIAOIUX U
THIpaBINYecKuX kuakocted [1]. HekoToprle ameramn o6mamaioT OHONIOTHYECKON aKTHBHOCTBIO, B YaCTHOCTH
oOHapy’keHa BBICOKasl MPOTHBOBHPYCHAsl aKTUBHOCTH 1,1,3-TpmdTokcmOytana [2]. Amertanm obmieit hopmMyist
(RO)2(CH)n(OR), BXOmAT B cOCTaB KOMITO3UIMKA Ui KOHCEPBAIMK Tella YeJIOBEKa UM JXMBOTHOTO [3], mis
XUMHUYECKON YMCTKH CUHTETUYECKUX MaTepuasos [4].

Oco0bIi HHTEPEC NPEACTABISIOT AlCTAIH JJIS TCOPETHICCKONH OPraHMYCCKOW XMMUU, B IIEPBYIO OUCPEb TS
HM3YYCHUS] B3aUMHOTO BIIMSHUS aTOMOB, MOCKOJIbKY HaJHYWC JBYX T'€MHUHAIBHBIX aTOMOB KHCJIOPOAA JeiacT
areTalbHYIO TPYIITUPOBKY OYCHb YYBCTBUTEIHHON K M3MEHCHHIO JIFOOBIX CTPYKTYPHBIX (pakTOpPOB. MeXxaHH3MBI
peakmmii ameranedl SBIAIOTCS HWIACATBHBIMH OOBEKTAMH IS HM3YYCHHS KHCIOTHO-OCHOBHOTO KaTajm3a,
THIIPOITH3A.

B macrosmee Bpems amerasm TIMOKcans, B dactHoctu 1,1,2,2-terpabyrokcmdTan, B Poccum He
TIPOM3BOJUTCS, B CBSI3M C YeM aKTyajJbHa pa3padoTKa METONMKH CHHTE3a JAaHHOTO BemlecTBa. Llenpro maHHON
paboter Obul cuHTE3 1,1,2,2-TeTpaOyTOKCHATaHA B MPUCYTCTBUU PA3JIMYHBIX KHCIOTHBIX KaTalIH3aTOPOB M
HM3YYCHUEC BIUSHUS KOJIMYCCTBA KATAIM3aTOpa Ha BBIXO]I IIPOTYKTA.

B nmTeparype npeanokeHo HECKOJIbKO croco0oB cuHTe3a 1,1,2,2-TreTpabyTokcniTana:
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OMNPEJIEJTEHUE MACCOBOM JOJIM OCHOBHOT O BEHIECTBA B I''TUKOJYPUJIE HA
OCHOBE PE3YJIBTATOB B2KX- 1 CHNS-AHAJIM3A
H.b. lementbeBa, E.H. biaoxuna, JI.A. Kypraues
HauunonaneHselil ncenenoBaTenbekuil TOMCKUN TOCYy1apCTBEHHBINA YHUBEPCUTET,
Poccus, r. Tomck, np. Jlenuna, 36, 634050

E-mail: dementevanatasha@mail.ru

DEFINITION OF THE PURITY OF GLYCOLURIL BASED ON HPLC AND CHNS ANALYSIS
N.B. Dementeva, E.N. Blohina, D.A. Kurgachev
Tomsk State University, 634050, 36 Lenin str., Tomsk, Russia

E-mail: dementevanatasha@mail.ru

Abstract. Glycoluril is a great starting material for organic synthesis. The output of potential products on it’s
basis depends on the purity of the starting reagents. For determination of the concentration of the basic
substance in glycoluril was used CHNS-O analyzer. Also analysis of impurities like urea and hydantoin was
performed by HPLC. According to the results of CHNS-O and HPLC analysis the solutions for further

purification of glycoluril or applying it as a starting reagent for the synthesis were taken.

I'mukomypin — XUMHYECKOe BEIIECTBO, MUPOKO UCIIONB3YEMOE B PA3IIMYHBIX OTPACISAX IPOMBIIIIICHHOCTH U
HApOJHOTO X03s5HcTBa. braromaps BEICOKOMY COAEPKaHUIO a30Ta B MOJICKYJI€ OH HAIIleN IUPOKOE MPHIMEHEHHE
B MIPOU3BOJICTBE YIOOPCHHUI MPOIOHIHPOBAHHOTO ACHCTBHS, a TaK KE MOJYYCHUU IPOU3BOJIHBIX HAa €r0 OCHOBE.

OT YHCTOTHI MIMKOIYPHIIA HCIIOIB3YEMOTO ISl IPOBEACHUS CHHTE3a HANIPSIMYIO 3aBUCUT BBIXOJ U Ka4eCTBO
MOJTy4aeMbIX MPOAYKTOB. HU3Kas pacTBOPUMOCTh TIMKOIYPHIA OIPAaHHYMBACT KPYI aHAJHTUYCCKUX METOJOB,
KOTOpBIE MOTYT OBITH WMCHOJNB30BAaHBI IS OIPENENICHUS CTEICHH €r0 YHCTOTHI, MO3TOMY pa3padoTKa HOBBIX
METOJVK OTpeAETICHUS MaCCOBOW JOJIM OCHOBHOTO BEIIECTBA B IIIUKOIYPUIIE SBISETCS aKTYaIbHOW 3aaduei.

OxHMM U3 HOBBIX ITO/IXOJIOB K OIIEHKE YHCTOTHI OPTAaHNYECKUX COCIMHEHNH SBIIETCS pacueT MacCOBOI TOTTH
ocHOBHOTO BemiectBa 1mo pesynbrataMm CHNS-amammsa [1]. Llemsio HacTosmmied paboThl ABISETCS NMpOBEpKa
KOPPEKTHOCTH NAHHOTO MOJXOAa Ul aHAIM3a MAaCcCOBOHM OJHM OCHOBHOI'O BEUIECTBA B TimMKomypwie. Jlns
atoro, momumo CHNS-ananu3a npoBojunace UACHTH(GUKANUS U OMPEICICHIUEC MACcCOBBIX JOJICH MpuMeceil B
rnukoinypene merongom BOXKX.

ONeMeHTHBII aHanu3 IIIMKOJypwia (cuHTe3upoBaHnHoro B JlaGoparopum opraHuueckoro cuntesa TIY)
npoomm Ha CHNS-O anammzatope EuroEA-3000 (xpomaTorpaMma TMpOIYKTOB CXKHTaHHS TpeICTaBleHa Ha
pucynke 1) [1]. I3Mmepenne MaccoBBIX T0JIeH 3IeMeHTOB IpoBoariIH 1Mo kKoimdecTBy CO, u Na, 00pa3oBaBmmxcs

BCJIC/ICTBHE COKHTaHMSA NPOOBL. YcIoBHs aHaimm3a moxoOpaHHble A 3()(QEKTUBHOTO CKUTAHWSA NPUBEACHBI B

Tabmune 1.
Tabnuya 1
VYenosus usmepenus enuxonypuna na CHNS-O ananuzamope Euro EA-3000
Carrier (naBnenue remus), kPa 100
Purge (pacxon B kanaiue mmpoayBku), ml/min 40
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CHUHTE3 NOJIM®YHKIIUOHAJIBHOM JOBABKH JIJISI HIEMEHTHBIX CUCTEM HA
OCHOBE KAPBOKCUJIMETUJIMPOBAHUS TOP®A U IPEBECHBIX OTXOA0B B
BY®EPHBIX CPEJAX
O.B. Jlempsaenko, H.O. Komanuma, }O.C. Capkucos

Hayunsrit pykoBoautens: npodeccop, a.1.H. H.O. Komanuna, npodeccop, a.1.H. FO.C. Capkucon
Tomckuil I'ocynapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBI YHUBEPCUTET,
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THE SYNTHESIS OF THE MULTIFUNCTIONAL ADDITIVE FOR A CEMENT-BASED
SYSTEMS KARBOXYMETHYLATION PEAT AND WASTE WOOD IN BUFFERED MEDIUMS
0O.V. Dem'yanenko, N.O. Kopanitsa, Y.S. Sarkisov

Scientific Supervisor: Prof., Dr. N.O. Kopanitsa, Prof., Dr. Y.S. Sarkisov
Tomsk State University of Architecture and Building, Russia, Tomsk, Solyanaya Sq, 2, 634003

E-mail: angel n@sibmail.com

Abstract. Earlier in [1] was shown the principal possibility of synthesis additives poly-functional purpose on the
basis of karboxymethylation wood, wood waste, peat, and turf-containing components, not only helps
improvingthe strength of cement, but also to improve the frost resistance, water resistance and other
performance characteristics. These additives by us it is offered to call CMP (chemically modified peat), CMW
(chemically modified wood) and CMPW (chemically moditsirovanny peat and wood).

BKCHepI/IMeHTaHLHO YCTAaHOBJICHO, YTO 3THU ;(063131(1/1 S3HAYUTCJIBbHO YJIYUIIAOT CTPOUTCIBbHO-TCXHUYCCKUC

CBOIiCTBa LOEMCHTHOI'O0 KaMHf, TaKU€ KaK HPOYHOCTH, MOpO3OCTOﬁKOCTL, BOﬂOCTOﬁKOCTL u ap.

SKCIUTyaTallMOHHBIE XapakTepucTHKU. Habmiomaempre 3QQEeKTh YIydmIeHHs CBOWCTB IIEMEHTHOTO KaMHS
TIPEIIOTIO0KHUTENBHO CBSI3BIBAIIN C MEXaHU3MOM JIEHCTBHS 3THUX 100aBOK Ha MOBEPXHOCTHBIE HICHTPHI IEMEHTA H
W3MEHEHHS XapakKTepa B3aWMOJICHCTBHS I[EeMEHTa C BOXOW. BBIIO mMOKa3aHO, YTO SHEPTHS CBS3M BOIBI C
LIEMEHTOM pe3ko Bo3pacrana. Ha nepuBatorpamme (puc.1-3) atoT 3ddexr oToOpakaics CMeEICHHEM

3H,El03(1)(1)eKTa " BbIACJICHUCM BOAbI B CTOPOHY 00J1€ BBICOKHX TeMIeparyp.
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DIE BESTANDIGE ARYLDIAZONIUMSULFONATE: METHODEN DER SYNTHESE UND
UNTERSUCHUNGEN
R.C. Dovbnya, A.A. Chudinov, A.Zh. Kassanova
Wissenschaftsleiterin: Fr. Dr. E. A. Krasnokutskaya
Wissenschaftsbetreuerin: Fr. Dr. E. Prokhorec

Politechnische Universitdt Tomsk, Russland, Tomsk, Lenin av., 30, 634050

E-mail: rada.dovbnya.94@gmail.com

METO/IbI CHHTE3A U UCCJIEJOBAHUE APUJIJIMA3SOHUI CYJIb®OHATOB
P.C. Jlo6Hs, A.A. Yynunos, A.2K. Kacanosa
Hayunsrit pykoBoauTens: npodeccop, a.x.H., A. E.A. KpacHoKyTCcKas
PykoBoauTens — MMHIBUCT: AOLEHT, K.1L.H., E.K. ITpoxopen
HauunonaneHelil neeaenoBaTenbekuil TOMCKUN NOIUTEXHUYECKUN YHUBEPCUTET,

Poccus, r. Tomck, np. Jlenuna, 30, 634050
E-mail: rada.dovbnya.94@gmail.com

Aunnomauyusn. B 0annoti pabome npedcmagieHvl Memoovl CUHMe3d ApeHOUA30HUL CYIbOOHAMO8 - YCIMOUYUBYIX,
noXNCApo- 63pbl80OE30NACHBIX APOMAMUYECKUX OUABOHUEBBIX COACH, UCCIeA08AHbl (PUUYECKUe U HEKOMOpble

Xumuyeckue ceolicmea apeHOUa3oHull cyib@oHaAmos.

Aromatische Diazoniumsalze sind wesentliche Bausteine der organischen Synthese [1, 2], einschlieBlich
Materialien fiir die Synthese von praktisch wichtigen Substanzen (Farbstoffe, biologisch aktive Verbindungen).

Die meisten der bekannten aromatischen Diazoniumsalzen (Arendiazonium Chloride, Sulfate
Arendiazonium, Arendiazonium Tetrafluoroborate) haben eine Reihe von Fehlern - Instabilitdt in isolierter
Form, Explosivitit in einem trockenen Zustand, so sind sie in organischen Losungsmittel nicht 16slich.

So ist es aktuell, nachhaltige, bei der Lagerung sichere und in Wasser 16sliche organische Losungsmitteln,
aromatischen Diazoniumsalzen zu erforschen.

Das Ziel des Artikels ist es, Verfahren fiir die Synthese zu betrachten und die Eigenschaften von
Aryldiazoniumsulfonat studieren.

Am Lehrstuhl fiir Biotechnologie und Organische Chemie der Polytechnischen Universitit Tomsk werden
umfangreiche Forschungen in der Entwicklung und Untersuchung der Eigenschaften von Arendiazoniumsulfonat
durchgefiihrt.

So wurde eine einzigartige neue Klasse von aromatischen Diazoniumsalzen zuersterhalten -
Arendiazoniumtosylate (Verbindung 2 (V-2)) [3], die lagerstabil, bestindig, leichtloslich in Wasser und einigen
organischen Losungsmitteln sind [3] (4bbildung 1).

"Resin-NO, "/ TsOH
AcOH, 10 -30 min, 51- 97%

R-Ar-NH, R-AN,TsO ~
(v-1) (V-2)

R: H-, 2-Me-, 3-Me-, 4-Me-, 3,4-Me,-, 2-MeO-, 4-Me-, 4-NH,-, 2-NO,-,
3-NO,-, 4-NO,-, 4-CN-, 2-COOH-, 4-COOH-, 4-I-, 2,4,6-Brz-, 2-C1oHy-

Abb. 1.
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YCTAHOBJIEHUE 3AKOHOMEPHOCTEN U3MEHEHUSI ®U3UKO-XUMHUYECKHX CBOMCTB
AJIKMWJIBEH30CYJIb®OKUCJOTHI OT COCTABA NIEPEPABATBIBAEMOI'O ChIPbS
N.O. Jonranosa, U.M. Jlonranos, E.H. MBamkuna, K.A. Bactouka
Hayunsrit pykoBonutens: npodeccop, a.1.H. 3.J1. IBanunna
HauunonaneHelil neeaenoBaTenbekuil TOMCKUN NOIUTEXHUYECKUN YHUBEPCUTET,
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ESTABLISMENT OF REGULARITIES OF CHANGES IN PHYSICAL AND CHEMICAL
PROPERTIES OF ALKYLBENZENESULFONIC ACIDS ON THE FEEDSTOCK COMPOSITION
L.O. Dolganova, I.M. Dolganov, E.N. Ivashkina, K.A. Vasjuchka
Scientific Supervisor: Prof., Dr. E.D. Ivanchina
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050

E-mail: dolganovaio@tpu.ru

Abstract. The article presents the results of experimental study of samples of raw materials and products of
industrial alkylbenzene production. The presence in dehydrogenation process feedstock of alkylaromatic
compounds which result in alkylation reactions with olefins, and then polymerizing in sulphonation step to form a
highly viscous component, which prevents diffusion of SO3 in the liquid phase. According to the results of
thermodynamic analysis of reactions in alkylbenzenes sulphonation process, reaction network and mathematical
model of film sulphonation reactor were developed. The sulphonation process performance dependence on
technological modes of all stages of alkylbenzene production. Optimal technological modes of sulphonation
reactor in dependence on the content of aromatic hydrocarbons in alkanes dehydrogenation reactor feed are

recommended

IIponsBoacTBO cuHTEeTHIECKUX MOIOIINX cpeacTB (CMC) OTHOCHTCS K KPYITHOTOHHAXKHBIM IIPOMBIIIUICHHBIM
nporeccaM opranndeckoit xumun. CMC comepikaT MHUIIEIUIO00pa3yIoIie MOBEPXHOCTHO-aKTHBHEIE BEIECTBA
(ITAB), obnamaromiyie MOKIIUM, CMAYUBAIOIINM H AHTHCTATHYCCKUM JCHCTBUCM.

3HaunTeNbHBINH cripoc Ha ankuibenzocynbpokucnory (ABCK) BbICOKOro KadecTBa IHMKTYET (OKECTKHE)
TpeOOBaHUS K KOHTPOJIIO KaYecTBa HE TOJBKO FOTOBOM MPOMYKIIMH, HO M COCTaBa MepepadaThiBAEMOTrO ChIPhS,
KOTOPBIN ONpeeseT ONTUMANTBHBIC PEXKUMBI IPOBEICHUS KXKION M3 CTaJNH KOMIUIEKCHOTO MPOU3BoACcTRa [1].

Takum 006pa3oMm, UCCIIeTOBAaHHE BIMSTHHE COCTaBa CHIPhS U MOJICIMPOBaHUE (HPU3UKO-XUMHYECKUX MIPOIIECCOB
W SBICHWH, TMPOTCKAIOIIMX B  CONPSDKEHHBIX  amlliapatax  MHOTOCTaJAWHHOTO  IPOM3BOICTBA
aNKWI0eH30CYNb(DOKUCIIOTEI, SBISIETCS Ba)KHOM 3afjadedl Ui  ONTHMU3AIMM  [OKa3aTeled KadecTBa
BOCTPEOOBAHHOTO HA PHIHKE HEPTEXUMHUIECKOTO MPOTYKTa — ANKHIOCH30CYIb(POKUCIOTEI [2—4].

Lenpto nanHO# paboTHI CTaO YCTAaHOBJICHHE 3aKOHOMEPHOCTEH M3MEHEHHS (PU3NKO-XMMHYECKUX CBOWMCTB
AIKWIOCH30CYIL(OKUCIOT OT CcocTaBa HepepadaTbiBAEMOT0 CHIPbs, pa3padOTKa pEeKOMEHAAlMed 110
YBEJIMYCHUIO KOHIICHTPAIIMY KUCIIOTHI B 00IIEM BBIXOJIC MPOYKTA PEAKIMIA U CHUXKCHUIO €€ BSI3KOCTH.

Ha nepBom stane Obiu npoanansupoBanbl 00pasusl ABCK metonom MK-ciekrpockonuy.
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INVESTIGATION AND OPTIMIZATIONOF ALUMINIUM MATRIX COMPOSITE STRUCTURE
WITH BORON CARBIDE AND TUNGSTEN POWDERS FOR HIGH-DENSITY PRODUCTION
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Scientific Supervisor: Prof., Dr. O.L. Khasanov
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Abstract. The investigation of the morphology, elemental composition of the phase of the composite mixture
AMg6-B4C-W. With various weight content of fillers. Definitely the mixture to optimize the costs of achieving the

maximum density for its consolidation and to minimize the weight and size characteristics of the product

WHdopmanmonHas XKU3Hb OOLIECTBA BO MHOTOM 3aBHCUT OT 2(QeKkTHBHOW pabOTHI pasMuHOro BHUIA
KOCMHUYECKUX CHCTEM: 3TO M IPOTHO3 INOrOofAbl, U pa3BeAKa MOJE3HbIX HCKOMAEMBIX, U MOHHTOPUHT
OKpyXaloled  cpeipl, ¥  pa3BUTHE  TEIEKOMMYHUKallMd M TeleBUAeHWs, M  obecnedyeHue
o0opoHoCcIocOOHOCTU.OCHOBHOM ~ MpOoOJIeMOW  O0ECIIEYCHUST  HAJCIKHOCTH  TCICKOMMYHHUKAIIMOHHBIX
KOCMUYECKHX aIllapaToB 3aKII0YacTCsl B HEOOXOAMMOCTH 3aIUTHl OOPTOBOM AICKTPOHHKH KOCMHYECKHX
anmapatoB (KA) ot Bo3gelicTBUS HOHM3UPYIONNX W3Ty4deHni Ha opoute. IlepBrie KA ¢yHKUIMOHMpOBaIM Bcero
B TEYEHHE rojia. B HacTosmee BpeMs CTOUT 3a/a4a 00ECIICUeHNsI CPOKOB aKTUBHOTO CYILIECTBOBAHHS OOPTOBOM
anexkTpoHuku KA B teuenue 10-15 ner.CymecTByer HE0OOXOIMMOCTh yiIydlleHHs KadecTBa U 3ddexTuBHOCTH
JCWCTBHSI MaTEpPHAIOB 3aIUTHl OT WOHM3MPYIOIMX M3aydeHud [1]. Jns pemieHnss ykazaHHOH NpoOsIeMBl
HEOOXOAMMO O00ECNeYnTh CYLIECTBEHHOE CHIKEHHUSI MAacCOra0apHTHBIX XapaKTepUCTUK —pPajHallMOHHO-
3alIMTHBIX  M3JEJIMH, 4YTO MOXET ObITh JOCTUTHYTOIYTEM  HCIIOJIb30BaHHUAPaIHAMOHHO-3aIIUTHBIX
KOMITO3MLIMOHHBIE MaTepHalbl Ha OCHOBE AaIOMHUHHEBBIX CIUIABOB. AJIOMHMHHEBBIC CIUIaBBI, O0mazas
YIIOBIICTBOPUTENPHBIMA ~MEXaHHYECKMMH CBOWHCTBAaMH, IPH OKCIUTyaTalldd B PEXHUME MOBBIIIEHHOTO
pagualioOHHOTO WM3ITYYEHHs IOJBEP)KEHBI Pa3OyXaHHIO M CTPYKTYpHBIM HM3MEHEHUSIM, KOTOpPBIE MOTYT OBITH
MIPEAOTBPALICHBI ITyTEM HCIOIB30BaHMS METAIIIOB, MOANGMHUINPOBAHHBIX KEPAMUYECKHIMHU HAMOJHUTEISIMH CO
crenu(pUIeCKUMU sIIepPHO-(PU3MICCKUMU CBOWCTBaMU. B pesynmbTaTtax uccienoBaHuid [2] yCTaHOBICHO, 4TO
HCIOJb30BaHUE HAHOPA3MEPHBIX YaCTUI] PaJHALUOHHO-MOMIOMAKIINX KEPaMUUECKUX M METaIMUeCcKUX
matepuanos (BN, B4C, Pb u W) npuBoaunT k yBenuueHnio ko3¢ GHunneHTa morioneHns: HeWTpoHoB B 1.5 pa3za n

kooddunmenra paccesHus ramma- usnydenuss Ha 30-40 %. IlpumeHeHne mNOPOLIKOB pajHalMOHHO-
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Abstract

n#

IToBsleHNE HAEKHOCTU U CPOK IKCILTyaTalluU MOJBIKHBIX CONMPSDKEHUN AeTanel MallluH U MEXaHU3MOB B
3HAYUTENbHOM CTENeHH 3aBUCAT OT KadecTBa CMa3ouHoro marepuana. [1, 2]. OgHuM M3 KpUTEpUEB IpH
nog0OpKE KOMIOHEHTOB CMAa304HONH KOMIIO3WIMM SIBISAETCS BO3MOXKHOCTh PpEATM3ALUH H30MPATEIHLHOTO
mepeHoca [1], 3axrrouaromerocss B 00pa3oBaHUM Ha TPYIIHMXCS TOBEPXHOCTSIX MEITHOHW (CEpPBOBHUTHOIN) IJIICHKH
IIPY TPEHUH B Tape CIIAB MEJU — CTallb.

B Hacrosimedt pabore mpeanpHHATAa IOIBITKA PAacCHIMPEHUs HOMEHKIATYyphl OPraHWYeCKUX COEIUHEHHH,
BBICTYNAIOUINX B KaUeCTBE CMa304YHOW CpeJibl, peanu3yloneil n30uparesibHbIi NEePeHoC IPH TPEHNUH, YIUTHIBAs
TOMOJIOTHYECKYIO CBS3b CIIUPT — KapOOHOBAs KMCIIOTA.

Tpubonornyeckue UCHbITAHUS Napbl TPeHHUs OPOH3a-CTaIb MPOBOIIIM Ha MALIMHE TPEHUS! TOPLIEBOIO TUIIA
AE-5. B kauecTBe cMa3049HON Cpeabl WCIIOIB30BATIM BOAHBIE PACTBOPHI KapOOHOBBIX KHCIIOT: MPOIHOHOBOM,
MAacCIISTHOM, BaJIepraHOBOH, KampoHOoBoH. Tomorpaduio mMoBEepXHOCTH 0Opa3yromieiicss Ha CTalbHOM oOpasie B
pe3ynbpTate (PPUKIHMOHHOTO B3aUMOJACHCTBHSI Mapbl TPEHHUs OPOH3a-CTadb CEPBOBUTHOW IICHKU HMCCIICIOBAIH C
MOMOILBIO aTOMHO-CHII0BOro Mukpockona PHYWE. Jlng ycTaHOBIIEHUS €€ 3JIEMEHTHOIO COCTaBa MCIOIb30BAIN
CKaHMpyroLuid anekTpoHHbli Mukpockon (COM) TESCAN MIRA 3 XMU. OO6paGoTKy pe3ysbTaToB
MPOBOAMJIM C MCIOJB30BaHWEM TIporpaMMHoro obOecrieuenust «Aztec 2.1». KonudecTBeHHBIH pacueT
COJIEpXKAHUS DJIEMEHTOB — C HCIOJIb30BAHMEM OIIUM HOpMalu3allMM 3JIEMEHTOB. MeXaHHuecKHe CBOMCTBa

ONpEEsIM € IOMOIIBI0 HWHCTPYMEHTAJIBHOI'O HMHJICHTHpPOBaHMs Ha yctaHoBke Nanotest Platform 3 ¢
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