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Dear Symposium Participants,

Welcome to the XIV International Symposium on "COMBUSTION AND
PLASMA CHEMISTRY. PHYSICS AND CHEMISTRY OF CARBON AND
NANOPOWER MATERIALS" in Almaty, Kazakhstan. These conferences
aim to provide a platform for researchers, engineers, academicians, and
industrial professionals from around the world to present their research results
and development activities in Combustion, SH-Synthesis, Oil and Condensed
Systems, Energy, Material Science, and Nanotechnology.

Instructions for Oral Presentations

Equipment Provided by the Conference Organizer:

* Laptop Computer (MS Windows Operating System with MS PowerPoint
and Adobe Acrobat Reader)

* Digital Projectors and Screen

» Laser Sticks

Materials Provided by the Presenters:

* MS PowerPoint or PDF files (files will be copied to the conference computer
at the start of each session)

Duration of Each Presentation:

* Plenary Session: 25 minutes for presentation and 5 minutes for questions
and answers (30 minutes total)

* Regular Oral Presentation: 15 minutes for presentation and 5 minutes for
questions and answers (20 minutes total)

Instructions for Poster Presentations

Equipment Provided by the Conference Organizer:

* Poster stand

Materials Provided by the Presenters:

* Posters

Technical requirements for posters:

* Portrait orientation

* Maximum poster size is A0 (90 cm width and 120 cm height)
* Multi-sheet posters are not recommended.

* Ensure the poster is legible from a distance of 2-3 meters.

Best Paper Award
* One best paper will be selected from each oral presentation session at the
end of each session on November 07-08, 2023.

Dress Code:
* Please wear formal attire or national representative clothing.
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Scientific Program of the XIV International Symposium
«COMBUSTION AND PLASMA CHEMISTRY.
PHYSICS AND CHEMISTRY OF CARBON AND NANOPOWER
MATERIALS» - 2023

08:30 — 09:00 Registration

09:30 — 11:00 Plenary Session

11:30 — 13:00 Plenary Session

14:00 — 14:30 Plenary Session
14:30 - 16:10 Oral Session
' Coffee break:
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16:30 - 17:50 Oral Session
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Day 1, November 07, 2023

Registration

Opening Ceremony of Conference.

Welcome words:

Z.A. Mansurov — Professor of Al-Farabi KazNU, Scientific Supervisor
of the Institute of Combustion Problems.

M.T. Gabdullin - Rector of Kazakh-British Technical University

R.K. Nadirov — General Director of the Institute of Combustion
Problems.

A K. Galeeva — Dean of Chemistry and Chemical Technology
Department.

Plenary Session, Session Chair: Z.A. Mansurov

Ruiqi Shen, China -

Microfluidics method and application for synthesis and preparation of
energetic materials

Weon Bae Ko, Korea
Synthesis of hybrid bimetallic zeolitic imidazolate framework-

nanocarbon composites and their photocatalytic application under LED
condition

V. Bykov, Karlsruhe, Germany
Urea-water-solution (UWS) evaporation and decomposition for
selective catalytic reduction of NOx

Coffee break 11:00 — 11:30

Plenary Session, Session Chair: Ruiqi Shen

R. Amrousse, Japan
Theoretical combustion mechanism of Ammonium

dinitramide (ADN) as green energy source for space
propulsion

®. Cynaranos, Kazaxcran
Paspaborka u uccnenosanue momudukaTtopa I cenapatopa JIHTHi-
CEPHBIX AKKYMYIATOPOB

V. Arutyunov, Russia
Utilization of waste hydrocarbon gases (online)

Lunch 13:00 - 14:00

Plenary Session, Session Chair: R. Amrousse

08:30 — 09:00
I 09:00 — 09:30
| 09:30-10:00
10:00 - 10:30
10:30 - 11:00
‘ 11:30 - 12:00
12:00 - 12:30
12:30 - 13:00
14:00 -
14:30

M.T. Gabdullin, Kazakhstan
Radiation Resilience and Self-Adaptive Optoelectronics: Unveiling the
Versatility of Carbon Nanowalls

Oral Session




B. M. Kucaos, Poccus

14:30 - 14:50 _
KonBepcus npoayKToB rasH(MKaLHH IpeBeCHHBI
Y.K. Ongarbayev, Kazakhstan
14:50 — 15:10 Production of bitumen by oxidation of modified vacuum residue and

extraction from oil sands

15:10 — 15:30

M.H. Tynenos, Kazaxcran
ABTOMATH3all|s yueTa MPOMBIIITIEHHBIX B3PbIBYATHIX BEILCCTB H
eqMHHL 60eBOro OpyKHs

15:30 - 15:50

E.A. Salgansky, Russia
Gasification of solid fuels in filtration mode

15:50 - 16:10

B. E. Meccepaie, Kazaxcran,
I11a3MOXHMHYCCKHIT METO]I OTYYeHHs BOZOPOA M3 YITIEBOIOPOIHBIX
raszos

Coffee break 16:10 — 16:30

A.B. Ustimenko, Kazakhstan

6:30 - 16: . .
11600 Plasma-chemical technology of agricultural waste
K. Jocymoe, Kazaxcran
16:50 - 17:10 Ilyth ycoBepIIEHCTBOBaHMs IOJIMOKCHIHBIX KaTalM3aTopoB I
YTHIH3aLHH NaPHUKOBBIX Ta30B — MeTaHa H IMOKCHA YITlepoa
17:10 — 17:30 R.E. Beissenov, Kazakhstan

Materials and systems for the hydrogen production and application

17:30 - 17:50

J.M. Jandosov, Kazakhstan
Facile Synthesis of Nanofibrous C/C-composite using Urea-treated
Oxidized Carbon derived via K,CO, Activation of Carbonized Rice Husk

Welcome Party, 131 room, 1 floor
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Day 2, November 08, 2023

Plenary Session, Session Chair: V. Bykov

09:30 - 10:00

Hongqgi Nie, China
Tunning Combustion Behaviors of Composite Modified Double-Based
Propellants with a Novel Energetic Burn Rate Modifier

10:00 - 10:30

V. Gubernov, Russian Federation

On the role of low temperature reactions in burner stabilized and propagating
flames

10:30 -11:00

Qi-Long Yan, China
Combustion behavior of composite propellants containing core-shell Al-based

composites

Coffee break 11:00 — 11:30

Plenary Session, Session Chair: Qi-Long Yan

11:30 -12:00

V. Pavlenko, Kazakhstan

Effects of the ionic liquids confined in carbon nanopores with different
surface charges

12:00 —12:30

H.I'. Mlpuxoasko, Kazaxcran

Cuntes rpad)eHOMOTOGHBIX CTPYKTYp M3 GHOMAcchl TePMOXHMHUECKOF
aKTHBALMEH C IIPeABapHTENBHOI IrHApOTepMANEHON 06paGoTKO#H H MTHPOJIH30M

12:30 — 13:00

B.M. Kuciog, Poccus
Heittpanisaums cepsr MpamMopom rpu GHIBTPaLIHOHHOM TOPEHHH MOJCTBHEIX

COCTABOB C 00aBKaMH cyTb(GHI0B U CyabdaToB

Lunch 13:00 — 14:00

Oral Session, Session Chair: Weon Bae Ko

14:00 - 14:20

E.O. Jocxkanos, Kasaxcran

Hccnenosanue npouecca 06paboTky GHocopbeHTaMH 115 MOBBIICHHS
MJIOAOPOIHOCTH MOYBbI B MOJIEBBIX YCIOBHAX

14:20 — 14:40

B. Kaidar, Kazakhstan
C/NiO based electrospun fibers as a gas sensing material

14:40 — 15:00

L.A. Kirillov, Russia

Towards non-empiric classification of freely propagating, slow. laminar
flames in hydrogen mixtures.

15:00 — 15:20

B.T. Jec6aes, Anmarsl, Kazaxcran
OnTuMu3aLMa pasMepoB Mop s XPaHeHHs BOIOPOLA TpH CHHTE3E
HaHOTMOPHCTOIO yTTIeposia H3 PHCOBOM IIETyXH

15:20 - 15:40

H. Jabri, Morocco

Influence of Copper Percentage on the Catalytic Decomposition of Hydrogen
Peroxide on Silica Support (online)

15:40 - 16:00

Zh. A. Supieva, Kazakhstan
lodine electrodeposition on Nanoporous Carbon Electrode
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Plenary Session

16:00 — 16:30 | Z.A. Mansurov, Almaty, Kazakhstan
Nanocarbon Materials: Synthesis and Application

Poster Session 16:30 — 17:00

Closing Ceremony 17:00 — 17:30

1. BM. Kucaos, M.B.
M.B. Canranckas, K
OCOBEHHOCTH ®H
[MOBBILIEHHOM 1A

Banquet: 18:00

2. B.M. Kucaog, HO.K
HENTPAJIM3ALIMA (
I'OPEHHUU COJJEPK:
U BYPOI'O VI

3. M.M. Kaannioai
CHHTE3 U UCCJIED
OCHOBE

4. R. Beissenov, S. Tm
THE INFLUENCE OF
OF BISMUTH HIGH-
OBTAINED FROM TI

5. M.C. Kynap6ekoBa
VIJTIEPOIHBIE MAT]
3ATPA3HEHUN

6. A.R. Seitkazinova,
M. Yeleuov, A. Talgat|
ACTIVATED CARBO

7. A.A. Zekenova, M.
A.T. Issanbekova, G.
COMPOSITES BASE]

8. A. Imash, B. Kaida
REPARATION 2D NA
AND ACTIVATED C*

9. A.H. Caburos, E.O
UOACOIEPXKAIIEE
N3 KAPBOHHU3HUPOE

10. A.T. Tayp6ekos, A
3.A. Mancypos

IMPUMEHEHUE PA3J
[TOJIYYEHUH JIABO
LEJUTFOJIO3HOW M

11. LK. Rassulova, M
C.V. Aleshkova, A.B. .
ASSESSMENT OF Ct
EXPLOSIVES USED




e

POSTERS

1. B.M. Kucios, M.B. llgerkos, A.1O. 3aiiuenxo, JI.H. Iloanecusiii,
M.B. Caaranckas, }0.JO. IllgerkoBa, E.A. Canranckui
OCOBEHHOCTH ®UJIBTPALIMOHHOI'O TOPEHUSA JPEBECHHbDI ITPH
[MTOBBILLIEHHOM JJABJIEHMHA

2. B.M. Kucuos, 10.10. Ilgerkosa, M.B. I1BeTkoB, M.B. Canranckas
HEWTPAJIM3ALIUA CEPBI MPAMOPOM I1PU ®UJIBTPALIMOHHOM
TOPEHMH COAEPKAIINX CYJIb®UWIbl MOJEJIBHBIX COCTABOB
1 BYPOI'O YITJIA

3. M.M. Kaaabidaii
CUHTE3 Y UCCJIEJJIOBAHME XXUJIKOI CMOJIbl HA BUTYMHOM
OCHOBE

4. R. Beissenov, S. Tursyntay, Y.Y. Beisenova

THE INFLUENCE OF PRODUCTION CONDITIONS ON THE PROPERTIES
OF BISMUTH HIGH-TEMPERATURE SUPERCONDUCTING CERAMICS
OBTAINED FROM THE MELT

5. M.C. Kynap6exoBa, C. Azar
VIJIEPOJIHBIE MATEPHAJIBI /111 OYMCTKHU BOJIbl OT PAZTMOAKTUBHBIX
3ATPA3HEHUN

6. A.R. Seitkazinova, M. Nazhipkyzy, G. Kurmanbaeva, A. Issanbekova,
M. Yeleuov, A. Talgatkyzy
ACTIVATED CARBON BASED ON CUCUMBER AND ORANGE PEEL WASTE

7. A.A. Zekenova, M. Nazhipkyzy, A.R. Seytkazinova, G.S. Uztaeva,
A.T. Issanbekova, G. Tlekkabyl, N. Rakhymzhan
COMPOSITES BASED ON BIOMASS AND THEIR APPLICATION

8. A. Imash, B. Kaidar, A. Lesbayev, A. Taurbekov, G. Smagulova
REPARATION 2D NANOCOMPOSITES BASED ON NANOMAGNETITE Fe,O,
AND ACTIVATED CARBON

9. A.H. Cadéurog, E.O. Jocxkanos, JI. Hypoonarynasl, K.A. CaypbikoBa
MOJICOJIEPXKALEE KOMIUIEKCHOE I'PAHYJIMPOBAHHOE YJIOBPEHHE
13 KAPBOHU3UPOBAHHOM PACTUTEJIBHOU MACCBI

10. A.T. Taypbekos, A. banra6aii, A.A. Umam, b.b. Kaiinap, I.T. Cmary/ioBa,
3.A. Mancypos

[IPUMEHEHUE PA3JIMYHBIX MUHEPAJIBHBIX HATIOJIHUTEJIEM [TPH
TTOJIYYEHUU JIABOPATOPHBIX OBPA3LI0B BYMAT Y1 HA OCHOBE
L{EJUIKOJIO3HOM MACCHI

11. I.K. Rassulova, Mussatay Yessengeldi, M.1. Tulepov, L.A. Pustovalov,
C.V. Aleshkova, A.B. Abzhaparova, A.N. Dzubanshkalieva
ASSESSMENT OF CHEMICAL COMPATIBILITY OF INDUSTRIAL
EXPLOSIVES USED WITH ROCKS




12. A.D. Kudaibergen, A.N. Issadykov, R.E. Beissenov, Ch.B. Daulbayev
PREPARATION, STUDY AND DFT CALCULATIONS OF PEROVSKITE SrTiO,

23. A.R. Abdirakhmanov,
THE SYNTHESIS OF CH

13. XK.K. Mbimsiposa, M.H. Tynenos
DJIEKTPOITPOBOJAIINVE TEPMETHU3UPYOUIUME KOMITO3HUIIMH
HA OCHOBE XHNJKHUX THOKOJIOB

24. ML11I. Caamwixos, M.H
OB30P MATEPHAJIOB, |
JIBUTATEJIEM PH CJIK

14. M. Ecenreasasl, K. Kymaxan, A. Myrymes, K. K. luxanbaes,
J.A. BaiiceiiTo, K.b. Kyassapoga

VIJIEPOJ KPEMHUEBBIE @WJIbTPbl OUMCTKH BO3AYXA
OT FA300BPA3HBIX 3ATPSA3HMUTEJIEN

25. Ruixuan Xu, China
EFFECT OF QUATERNA
THE COMBUSTION PER
PROPELLANTS

15. A.B. Tykemena, B.B. [lapnenko
OYHUCTKA COJIOHOBATBIX BOJ PECITYBJIMKH KA3AXCTAH METOJI0M
EMKOCTHO JTEMOHU3 AU

26. Omarova A.A., Bakyt
PROCESSING OF HYDR
CATALYST

16. S.M. Fomenko, S.Tolenduly, N.T.Rakhym, A. Nursharip, A.K.Akishev
SYNTHESIS OF CARBON-CONTAINING REFRACTORY COMPOSITES

BASED ON TECHNOLOGICAL WASTE OF METALLURGICAL PRODUCTION

17. K. Kamunur, T.A. Ketegenov, R.K. Nadirov, A. Batkal

STUDY OF THE EFFECT OF MODIFIED ALUMINUM ON THE
TECHNOLOGICAL PROCESS OF HEATING ENERGY CONDENSED
MIXTURES AND ON THE CHARACTERISTICS OF COMBUSTION

18. B. Kalmuratova, K. Kamunur

MECHANOCHEMICAL SYNTHESIS OF REACTIVE MATERIALS BASED ON

ALUMINUM ALLOYS

19. M.T. Gabdullin, A.S. Zhakypov, Ye. Yerlanuly, R.R. Nemkayeva,

B.Y. Kurbanov, A.A. Markhabayeva.

IN-LIQUID PLASMA SYNTHESIS OF TUNABLE CUO/CU,O
NANOPARTICLES FOR ENHANCED PHOTOCATALYTIC PERFORMANC

20. 9.H. lyiicendex, E.E. Beiicenora, P.E. Beiicenos, K. Ackapy.bl,

A.B. TonbiHbeKoB.

[TOJIVUEHUE 'PAOEHOITO/I0OBHBIX YITIEPO/IHBIX CTPYKTYP

HA OCHOBE OTXO/10B M3 JIYKOBOM IIEJIYXH JIUIS [IPUMEHEHUSA
B KAYECTBE DJIEKTPOJIHBIX MATEPUAJIOB

21. A. Talgatkyzy, M. Nazhipkyzy, A.R. Seitkazinova, G. Kurmanbaeva,
A. Issanbekova, K. Askaruly
LIGNIN BASED CARBON FIBERS

22. Zh. Bexultan, L.LK. Rassulova, Mussatay Yessengeldi, M.I. Tulepov

M.K. Aramanos

HUTPAT AMMOHMNSA U BUOPA3JIATAEMBIE I[TOJIMMEPBI B ITPOLIECCAX
OPEHHMSA COCTABOB TBEP/IbIX PAKETHBIX TOIIJINB
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23. A.R. Abdirakhmanov, Kazakhstan
THE SYNTHESIS OF CHONDRO-LIKE PARTICLES IN RF DISCHARGE

| 24. MLILI. CaawikoB, M.H. Meiiipbexos, J.M. MycTtada
OB30P MATEPHAJIOB, UCIIOJIL3YEMBIX B COIUIOBBIX BJIOKAX
JIBUTATEJIEW PH CJIK

25. Ruixuan Xu, China

EFFECT OF QUATERNARY AMMONIUM SALT AND ITS LOCATION ON
THE COMBUSTION PERFORMANCE OF FOUR-COMPONENT HTPB
PROPELLANTS

26. Omarova A.A., Bakytzhanova K.
— PROCESSING OF HYDROCARBONS WITH A ZEOLITE-BASED NANOSCALE
CATALYST




YIJIEPOJ KPEMHHUEBBIE ®HUJIBTPbl OUUCTKHU BO31YXA
OT IFA300BPA3HBIX 3ATPA3HUTEJIEN

M. Ecenreanasl, K. Kymaxan, A. Myrymes, K.K. /luxantaes,
J.A. BaiiceiiToB, K.b. KynbsipoBa
Kazaxckuit HanmonansHelit YHUBEpCHTET UM anb-Papabu

B ycnoBusx mnoxapoB TpH TOPEHHH COBPEMEHHBIX CHHTETHYCCKHX
marepuanoB obpasyercs 6onee 200 HauMeHOBaHUH TOKCHYHBIX Ia3000pa3HbIX
NpOIyKTOB (OKCHA ymiepoaa, OcH30i1, CHHMIbHAs Kuciora, (ocerew,
XJIOPHCTBIH BOJOPOJ, aKPOJICHH, XJIOpP, OKHCIIBI a30Ta U Jp.) B KOHLUEHTPALHIX,
[IPEBBIIAIOIUX IIPEee/IbHO-I0IYCTUMBIE B Thicsud M Oonee pa3. OObéMHas
10715 OKCHJ1a YIJIepoJa MoXKeT yBenuuuBarses 1o 1,1-6,0%, nuokcuaa yriaepoaa
— 1o 10%, xucnopoaa — ymensmarsest 10 10-11% (noxkapsl Ha JTaxkax H c
IYCTBIMH JbiMamH). B 3THX ycnoBusax HauOonee Haa&KHBIMH CpPEICTBAMH
3aIUTHI ABJISIOTCH BEHTHIIIIMOHHBIE KAMEPHI.

Yriepoa-KpeMHHeBble PUIBTPBI CIOCOOHBI 0CAAUTH OPraHMYECKHE BEIIECTBA
¢ Maccoit Monekyn 40 a.e. u 1yuue 6ce2o ChpasIsloOmcs ¢ 2az000pazHbIMU 8UOaMU
3azpsAsHeHul. B cospemenHbIx peaiuax O01buio2o 2opooa oHuCmKd 8030yxXda cmand
HeobX00UMOCMbIO, MAK KAK 8 ammocepy exce200Ho nonadaem 00 MUIIUOHA
MOHH 8PEOHBIX 6eujecms. YemanosKa KOMOUHUPOBAHHBIX 8030YX00YUCIMUMENell
C V2ONbHBIMU uibmpamu A61Aemca eOUHCMBEHHbIM CHOCOOOM obecneyums
cebst “"300posbiM 8030YXOM.

Meronom o0XHMra M NPUMEHEHHEM OPraHMYECKHX CBA3YIOIIHX OBLIH
H3rOTOBJICHBI 00pa3lbl MOHOOIIOKOB KapOOHM3HPOBAaHHON PHCOBOH IICTYXH,
nomny4yeHHele Ipu Temneparype 820°C B Teuenue 20 MUHYT. Takue CTPYKTYpBI
MOHOJIMTa COCTOAT M3 YIVIEPOOHO- KPEMHHEBBIX COCIAMHEHHWH, TPH ITOM
cozepxkanue yrepona 75%, Torna Kak coiep:kaHHe KpeMmHHs nopsaka 10%.
Ilonepeunoe ceucHue AaHHOro THNa oOpa3ua NnokazaHa Ha pucyHke 1.Beicora
mwmHapa 4,1 oM, IMaMmerp nonepeyHoro cedeHust 4,5 cM, TakuM 00Opazom
MOKCM OIPEIC/IUTh YAEIbHBIA Bec YIIEpOIHO-KPEMHHEBOTO (GHIBTpa IS
CHCTEM BO3AYIIHON QUILTpaLUH.
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Pucynok 1. YriepoaHo-kpeMHHEBbIH MOHOIHT

JmHa cropon coctaBmma okono 1,3 MM, ToNIMHA CTEHKH — okoyo 0.7
MM. [locie akTHBanMyM MOp B MONEPEYHOM CEYEHHH CTEHOK TMOSBHIMCH Gojlee
KPYTHBIC TOPBI. 3aTeM YIIEPOAHO-KPEMHHEBBIC OPYCKH OBLTH TIOABEPrHYTHI

K pa3sMajlblBaHUI0O B LIAPOBBIX MEJIbHHLAX Ha MaKpO0 M MHUKPOYACTHIIBL.
Ilepeceuenne no BeicoTe ObLIO PaBHOMEPHO pachpeleIcHO, ITO BHAHO HA
PHUCYHKE C KBaJpaTHbIMH OTBEPCTHAMH THIIA KOPHS JIOTOCA., OTCHATOH Ha
PacTpoBOii 31eKTPOHHON MuKpockomus (POM) na pucynke 2.

Pucynok 2. TToprcTas MHKpPOCTPYKTYpa KapOOHH30BaHHBIX YaCTHII
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Y MHKpONOpHCTBIX 00pasnax ObLI OTCHST PEHTIeHHO-IMCTIEPCHOHHbII
aHaJn3 MEJIKMX YacTHll Ha yctanoBke Tiger Bruker.

Bunno, 4to HaubGonblnee KONHYECTBO ymiepoaa B KapOGOHH3HPOBAHHOM
MOHOIHTE comepkuTcsa 86,57% aroma u jgons KpemMHus cocraBiaser 1,75%.
Tak kax oTKHI npoBe/ieH npu Temneparype 850°C, To conepxkanue KHCIOPOLa
cocTaBuilo 10 7%. OcTajbHbIe LIEI0YHbIE METAJLILI COCTABUIH B OYCHD MAJIOM
KOJTMYECTBE.

|32 genesis genmaps.pc 26-Dec 1 11401 Element Wit%
= & 86.57 91.06
o 8.92 7.04
e | Na 0.64 0.35
Mg 0.13 0.07
A . Al 0.65 0.30
B Si 1.75 0.79
] Ci 0.29 0.10
K 0.22 0.07
G l." Ca 0.34 0.11
0"::1. o B Fe 0.49 0.11
™ o 200 am L;"w i 10.00 2.0 190 Matrix Correction ZAF

Pucynok 3. PeHtreHHo-ucnepcuonnerii ananus 3P11I

Bumecre ¢ Tem, orcmara FTIR crnekTpockomus YIriepogHO-KPEMHHEBBIX
MHKPOCTPYKTYp B AnanasoHe oT 400-4000 cm' BOTHOBBIX uncen (PUCYHOK 4).
beuta otumdposana nunams HEGPaKpacCHOIro NOTIONICHHS YIIEPOIHBIX COCIHHE-
HHH.

M3 UK u3mepennii BUaHO, 9to Ha muuauK 3500 cM!' nokaszansl ocHoBHbIe C-H
CBSI3H, NIPUCYLUHE A YIICPOAHBIX MOPHCTHIX cTpykTyp. Ha 2300 cm! nunun
PacTsHKCHUA IBYOKHCH yriepoza, aanee quHus 1630 cm” coorBercreyer C-C
cBs3u, Ha 1 500 cm™' pacnonoxkens C-O cBsi3u v Ha muauK 700 cM! cocpenoTodeHs!
cBasu SiC. Takum o6pasom, MK 1uHMM TOTIOMEHHS MOKAa3bIBAIOT, 4TO B
TIOPHCTOH CTPYKTYpe CONCPKATCs B OCHOBHOM YIVICPOAHBIE, KHCIOPOIHbIC H
KPEMHHEBBIC CBA3aHHbIE CTPYKTYPBIL.

YhenbHas [UI0THOCTL onpesienseTcs no gopMyie: p= m/V, nociae n3MepeHus
m-Macchl 00pasua, V-o6beMa MOHOIMTA, TOTAA yIAEIbHBIH Bech obpasua Oe3
CKBO3HBIX KBaJIpaTHBIX COTOBBIX 1Op (110TOCa) coctaBua p= 1,3 r/em?. [Tomumo
NPAMBIX KaHAJIOB MUJITTUMETPOBOIO pasMepa B MOHOJIMTE THIIA KOPHA JIOTOCA,
00/1b1I0E KOTMYECTBO MAKPO-, ME30- U MHUKPOMOpP B CTEHKaX KaHAIOB MMEIO0
peliarumee 3Ha4CHUE IS aAcopOLMM TOKCHHOB, a Takke OaKTepHIIHIHBIX
MHAKTHBALMH KaKk MMIIpETrHUpylowiero aredra (Pucynox 1).
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i { Ilocne omkura, yriepomaHo-kpemHHeBbIE OpyCKH OBUIM TOZBEPTHYTHI K
{ PasMaJIbIBAHHIO B IIAPOBBIX MENTBHUIAX HAa MaKpo, Me30 H MHMKPO YaCTHIIbI.

- I bbui oueHeHbl OOBEMHBIC IIEKTPHYECKHE CONPOTHBICHHS ITHX METKHX
3 yacTui. M3MepeHns npoBeeHsI ¢ IOMOLIBIO KJICUIEBOr0 TOKOU3MEPHTEILHOTO
1a npudopa TSSP. B wacTHOCTH, MakpoOTOPHCTBIX 3epPHHCTBIX CTpyKTypax R,
™ cocrapnseT ~300 Om, B Me30 nopax cocrasnset ~ 200-400 KOwm, B MHUKpOIIopax

conporuBiaeHus 1octuraet 1o 1000-1500 MOm. MTak, ¢ yMeHbIIEHHEM pa3MepOB

PUCOBOH INEIYXH YIIEPOAHO-KPEMHMEBBIX YAaCTHI 0ObEMHOE IEKTPHYECKOE
COIIPOTHBIIEHUE PACTET.
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1 Pucynok 4. UK cnektp yrieponHo-kpeMHHEBBIX MHKPOCTPYKTYP

Onpenenena ynenbHas IIOTHOCTD YIIEPOIHOTO MOHOJIUTA.
Takum o0pa3zoM oueHEeHBI (H3HKO —XHMHYECKHE [apaMeTpsl  YIIIepoa

L

! KPEMHHCBBIX MUKPOCTPYKTYP C BO3MOXKHOCTBIO HX MO (DHKAIIMH M IPHMEHEHHS
A1 OYUCTKH BO3/1yXa B BEHTUIIILIMOHHBIX IIAXTaX MPOH3BOACTBEHHBIX 00bEKTaX,
" aBTOMOOMJIBHBIX (DHIIBTPAX U B TEXHHKE 0OOPOHHOIO HA3HAYCHMS.
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