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Banepui Bacunbesuu JIyHUH (1940-2020 rr.) - pekan xummueckoro

dakynbreta MIY ¢ 1992 no 2018 rr. 1 nepBbld NpPe3naeHT xumuyeckoro ¢akynoteta. lNocne
OKOHYaHuA xumdaka MIY B 1967 r. BcA Xu3Hb B.B. J/lyHMHa 6blna cBA3@aHA C XMMWYECKMM
dakynbTeTom, ¢ yHuBepcuteTtom. CHavana OH npenogaBan Ha Kadeape XuUMUM HedTM WU
opraHuyeckoro Katanusa. [log pykosogctBom A. E. ArpoHOMOBa 3aWMTUA  KaHAWOATCKYHO
aucceptaumio. B KoHue 1980-x, byayunm OOKTOPOM HayK, BO3rnaBua fabopaTopuio KaTaamsa U
rasoBOM 3/IEKTPOXMMUM Ha Kadeape dmsmnyeckol xmumum. B 1992 rogy ctan gekaHOM XMMUYECKOTO
dakynbreta. C 1994 roga Bo3rnasua Kadeapy puUsnMyecKkom Xummm.

B. B. /lyHUH 0613430 UCKNHOYUTENBHBIM YYTbeM K HOBbIM, NPOPbIBHbIM HanpaBAEHUAM Hay4HbIX
nccnegosaHMii. B camom Hayane cBoel HaydHOM Kapbepbl OH 3aHMMaAcAa ucciedoBaHUEM
KaTaIMTUYECKUX peaKLuii B MPUCYTCTBUU TMAPUA0B METANI0B U UHTEPMETANINYECKUX COedUHEHUA.
JTol Teme 6bIAM NOCBALLEHbI KaHAWAATCKaA U AOKTOPCKas auccepTauuu B. B. JlyHMHA, BbINOAHEHDI
oKono 20 AnccepTauMOHHbIX UCCAeA0BaHMIA No4 ero pyKoBoAcTBom. [aHHble paboTbl onepeannu
CBOe BpemA: Mo3)e 3Ta TemaTuKa cTana odyeHb BOCTpeboBaHHOW M ferna B ocHoBy paboT no
XpaHeHUI0 1 UCNONb30BaHMIO BOAOPOAA B KAYecTBe MCTOYHUKA SHEPTUN.

Il JlyHuHcKMe uteHua «11» ¢pespana 2026 r. nocBaweHbl GyHAAMEHTA/IbHbBIM M MPUKAAAHbIM
acrnekTam XMMUYECKUX U BUOXUMUYECKUX KaTaUTUYEeCKUX peaKu,Mﬁ, BonpocCam MallUMHHOIO
0by4yeHUA B XMMWUYECKOM HayKke. B neKumsax nneHapHbIX AO0KAAAYMKOB PACCMOTPEHbI BOMPOCHI
CMHTE3a YINeBOAOPOAOB M NepepaboTKM pas/nyYHbIX BUOOB YINEPOACOAEPHKALLEIO CbipbA C
MCNO/SIb30BaHMEM PA3HOrO0 pPoAa KaTasM3aTopoB, NPUMPOAONOAOOHbIX UM CBEPXKPUTMYECKUX
TEXHOMOMMN. B AoOKnafax MOMOAbIX Y4YEHbIX, Kpome O0OO03HAYEeHHbIX Bbiwe Tem, MpeacTaBfeH
LUMPOKKUI CNEKTP BOMPOCOB U3 pasHbIX 061acTen XMMNK, OTPAXKAIOLLMIA MHOFOFPaHHYO AeATe/IbHOCTb
B. B. JlyHuHa.
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AAcOpOLMOHHO-UHAYLUMPOBAHHAA Cerperanms Kak crnocod ynpabJieHUS
COCTABOM MOBEPXHOCTH U CBOMCTBAMM OMMETAJIMYECKNX KATAJIN3ATOPOB

Byxrtusipos A.B.,'" Ilanapuaun M.A.,! Mamxkosckuii U.C.,> 3y6asuuyc 51.B.,!
Ipoceupun WU.IL.,° Byxtusipos B.H.,> Craxees A.FO.?

*3amecmumens Oupekmopa no HayuHou pabome
KT « CKU®D» Hncmumym kamanuza um. I'.K. Bopeckosa CO PAH,
Hayxoepao Konvyoso, Poccus
’Unemumym opzanuueckotr xumuu umenu H. JI. 3enunckozo Poccuiickotl akademuu Hayk,
Mockea, Poccus
SUncmumym xamanuza CO PAH, Hosocubupck, Poccus
E-mail: avb@catalysis.ru

B ooknaoe paccmompena npupooa ceecpecayuoHubiX npoyeccog 0 08YX MUNO08 CUCHEM:
meepovix pacmeopos samewenus (Pd-Au, Pd-Ag) u ummepmemannuueckux coeouHeHut
(Pd-In), a maxoce npooemoHcmpupo8ana 803MONCHOCb UX UCHONb308AHUS Ol «IMOHKOU
HacmpouKuy aKkmusHbuIX YeHmMpos Ha NOGEPXHOCMU Kamanu3zamopos. lIpu nomowu memooos
P®OC, UK aocopbuposannoco CO u kamaiumuieckoco mecmupo8anus NOKA3aHO, 4mo
ceepecayuonnvlie phpexmol a6a0MCA IPHEKMUBHBIM UHCMPYMEHMOM OJisl HACMPOUKU
NOBEPXHOCMU, — NO3BONAIOWUM — ONMUMUSUPOBATb  AKMUBHOCMb U CELeKMUBHOCHb
Kamanuzamopa 6 peakyusx celekmusro2o cuopuposanus mpotinou C=C ceazu.

Knrouesvie cnosa: aocopoyuonno-undyyupoeannasn ceespezayus, NAIAOULl, OUMemaiiuyecKul
KAManuzamop, — UHmMepmMemaiiuieckoe coeounenue, meépovlil pPaAcmeop  3ameujeHus,
ceneKmueHoe UOpuposaHue.

bracodapnocms: Paboma evinonnena npu gpunancosou noooepaicke Munucmepcmea Hayku u
gvicuteco obpazosanusi P® 6 pamxax 2ocyoapcmeennoco 3adanua LKII «CKU®Dy
Hncmumyma kamanuza CO PAH (FWUR-2024-0042).

Adsorption-induced segregation as a tool for turning the surface

composition and properties of bimetallic catalysts
Bukhtiyarov A.V.,'" Panafidin M.A.,! Mashkovsky L.S.,2 Zubavichus Y.V.,! Prosvirin L.P.,?
Bukhtiyarov V.I.,* Stakheev A.Yu.?
*Deputy Director of science
I Synchrotron Radiation Facility SKIF, Boreskov Institute of Catalysis, Kol tsovo, Russian Federation
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
3 Boreskov Institute of Catalysis, Novosibirsk, Russian Federation
E-mail: avb@catalysis.ru

The lecture discusses the nature of segregation processes for two types of systems: substitutional solid
solutions (Pd-Au, Pd-Ag) and intermetallic compounds (Pd-In), and demonstrates the potential for
their use for fine tuning of active sites on the catalyst surface. Using XPS, IR spectroscopy of adsorbed
CO, and catalytic testing, it is demonstrated that adsorption-induced segregation effects are an
effective tool for surface tuning, enabling optimization of catalyst activity and selectivity in selective
hydrogenation reactions of the C=C triple bond.

Keywords: adsorption-induced segregation, palladium, bimetallic catalyst, intermetallic compound,
substitution solid solution, selective hydrogenation.
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OuUTOMAHHUHT — KOHIEHTPUPOBAHHUE METAJIJIOB PACTEHUSIMHU:
reOXuMHu4ecKne U TeXHOJIOTHYeCKHe CJIeICTBUS

Bapgoaomees C.J1.1"2

*/[upexmop
"Hnemumyma usuxo-xumuueckux ocnos ynkyuonuposanus cemeii HelpoHOE u
uckyccmeennoeo unmennexma MI'Y umenu M.B. Jlomonocoea
’Mockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckuu ghaxynomem, Mockea, Poccus

E-mail: sdvarfl@bk.ru

Paccmompeno  sagnenue gumomaiinunea — aKKYMYIUPOBAHUS PACMEHUAMU MemAailos,
eKkouas 01a20pooHble U  PeOKO3eMeNbHblE JJIeMEHMbl, OCHOBAHHO20 HA CNOCOOHOCMU
pacmeHull  8bIKAYUBAMb U3 NOYBbl KOJIOCCAIbHOE KOIUYecmseo 600vl. Pazpabomanvi u
0emanbHO NPOAHATUUPOBAHBI KUHEMUYeCKue MOOelU Npoyeccd, NOKA3aHa 08YXKAMEPHOCHb
AKKymynayuu, npoeedena  eepuurayus —mooenell  IKCNEPUMEHMANbHbIMU — OAHHBIMU.
Ananusupyemcsi poib pumomatiHunea 6 GopmMupo8aHuL Y20 IbHbIX MECMOPOANCOCHULL.
Ilposeden 0006wWénnbILL ananuz cooepHcanusi Memainios 8 npupoonvix yensix Poccuu u 6
MEXHO2EHHBIX MUHEPATLHBIX 00PA308AHUSX — 30JIbHLIX OMX00AX Y2ONbHbIX JNEKMPOCMAHYULL.
Jan 0030p coodepoicanus memannog 6 0Omxo00ax Hauboiee 3HAYUMBIX INeKMPOCAHYULL
Poccuu. Iloxazano, umo mexnozeHuvle MUHEPALbHbIE 00PA308AHUSI — UCHOYHUK 8 8blCUlell
cmeneHu 80CmMpeb08aHHbIX MEMALI08, A MAKHCe NOBLIUEHHOU IKON0SULECKOU ONACHOCTU.

Knrouesvle _cnosa: qbumomaﬁnune, memailivl, KuUHemuyeckKkue ManJlu, MEXHOCEHHblE
MuUHepalvbHbvle 06pa306aHu}1

Phytomining — metal concentration by plants: geochemical

and technological implications
Varfolomeev S.D.!*
*Director
nstitute of Physicochemical Foundations of Neuron Networks and Artificial Intelligence,
M.V. Lomonosov Moscow State University, Moscow, Russia
2 M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: sdvarf@bk.ru

This lecture examines the phenomenon of phytomining — the accumulation of metals, including
precious and rare earth elements, by plants. This accumulation is based on the plants' ability to
extract colossal amounts of water from the soil. Kinetic models of the process are developed and
analyzed in detail, demonstrating a two-chambered accumulation process, and the models are verified
with experimental data. The role of phytomining in the formation of coal deposits is analyzed.

A generalized analysis of metal content in natural coals in Russia and in man-made mineral
formations—ash waste from coal-fired power plants — is conducted. An overview of metal content in
waste from Russia's most significant power plants is provided. It is shown that man-made mineral
formations are a source of highly sought-after metals and pose a significant environmental hazard.

Keywords: phytomining, metals, kinetic models, man-made mineral formations
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CuHTe3 KA0JIMHUTOBBIX HAHOCTPYKTYP € HOBOH “peneMHUKO”’-10100H0I
MopdoJiornii, 00J1a1aI0MUX BHICOKOI KATAJIMTHYECKOH AKTHBHOCTHIO
B PeaKLMH M30MEpPHU3allUuM O-TTHHEHA

Toay6esa O.10.,!" Cunopenxo A.10.,2 Ilapux K.A.!

*3asedyrowuil 1abopamopuers Xumuu CUTUKAMHBIX COPOEHMO8
! [lemepbypeckuii uncmumym adepnoii pusuxu um. 5.I1. Koncmanmunosa
HUIL] «Kypuamosckuii uncmumymy —
Hncmumym xumuu cunuxamos umenu U.B. I pebenwyuxosa PAH, Cankm-Ilemepbype, Poccus
2 Unemumym xumuu noevix mamepuanos HAH Benapycu, Munck, Pecnybnuxa benapyce
E-mail: olga_isc@mail.ru

B cuopomepmanvuvix ycnosusax enepevie CUHMEIUPOBAH UEPAPXUUECKU-CIMPYKIMYPUPOBAHHbLU
kaonunum (ALSi:Os(OH)4) ¢ yacmuyamu cepuyeckoli hopmvl, COCMOAWUMU U3 USOSHYNBIX
ncegoompyouamvix  Hanonnacmunox. Kaonunum ¢ noeoti  “penetinuxo-nodoonou”
mopghonozueu  (“burdock-like”  morphology)  xapakmepuzyemcs — blCOKOU  CMENeHblo
KPUCALIUYHOCIIU €  YOelbHOU nogepxHocmvlo 54 m?e, umo 6 3.9 pasa 6onvuwe, u
KOHYeHmpayuel KUCIOMHbIX yenmpos 39.7 mrmonv/e, umo 6 4.7 pasza eviuie, uem Y
NPUPOOHO20 KAOAUHUMA niacmundamou @gopmvl. Hccredosanue KUCIOMHBIX CBOUCME
memoodom  HK-cnekmpockonuu — aocopoupo8anno2o  NUpUOUHA  NOKA3AN0  BbICOKYIO
KOHYEHMPayuio akmueHvlX Yenmpos ¢ npeooiaoanuem KUciomHuulx yenmpog muna Jlviouca.
CunmemuyecKkuti KAoauHum ¢ HOB0U Mopgonocueti npoOeMOHCMPUPOBAT 3HAYUMENbHYIO
Kamanaumudeckylo akmusHOCmsb 8 NPOMbIULIEHHO 8AXCHOU PeaKyuy U3oMepu3ayuu o-nuHeHd.
Komneepcus a-nunena na cunmemuueckom kaoaunume cocmasuna 99.9% uepes 1 uac, mozoa
KaK NpupoOHblll KAOJIUHUM NOKA3AL He3HauyumenvHylo akmusnHocms (5.5%). Ilonyuennvie
pe3yIbmamyvl  YKa3ul8aiom HA NepCneKmusHOCMb UCHOIb308AHUS 3020 Mamepuanla 8
2emepoceHHoM Kamanusze.

Krouesvie cnosa: Kaojaurum, eudpomepmaﬂbelﬁ CuHmes, Haﬁompy@cu, Kamajiumu4deckKkas
aAKmueHoCnmv, 0-NUHEHR, U3OMEPUIAUUAL

Paboma nposooumcs npu noodoepoicke Canxkm-Ilemepbypeckoeo HayuHo2o ¢oHOa (KOHKYpC
coBMecmHubIX npoekmos ¢ pecnyonukou benapyce, npoexm “Kamanumuueckue cucmemsi Ha
OCHOBe ~ CUHMEMUYECKUX aIIOMOCUIUKAMOE O/l  NOJYYeHUs. NPOOYKMO8  PA3IUYHO2O
@DYHKYUOHAIbHO2O HA3HAYEHUs U3 80300H08s1eM020 cbipbs’’, 2026-2027 2e2.).

Synthesis of kaolinite nanostructures with a new “burdock”-like
morphology possessing high catalytic activity

in a-pinene isomerization reaction
Golubeva O.Yu.,'” Sidorenko A.Yu.,? Parikh K.A.!
*Head of the Laboratory of Silicate Sorbent Chemistry, Chief Researcher
I B.P. Konstantinov Petersburg Institute of Nuclear Physics” of
National Research Center "Kurchatov Institute” -
LV. Grebenshchikov Institute of Silicate Chemistry RAS, St. Petersburg, Russia
2 Institute of Chemistry of New Materials, National Academy of Sciences of Belarus,
Minsk, Republic of Belarus
E-mail: olga_isc@mail.ru
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lannyasuTHble TPYOKH — KHAHOPEAKTOPHD)
cuHTe3a yriesoaoponos u3 CO u H;

Eaucees O.J1.,"" Masyposa K.M.,2 Kazanues P.B.,! Cmupnosa E.M.,2
Jemuxosa H.P.,> CraBunkas A.B.?

*3amecmumensb OupeKmopa no HayyHou pabome
"Unemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccutickoti akademuu HayK,
Mockea, Poccus
’Poccuiickuti 20cyoapcmeennpiil ynueepcumen negmu u 2a3a (HayuOHA bHbIIL
uccneoosamenvckuil yuueepcumem) umenu U.M. I'yoxkuna, Mockea, Poccus

E-mail: oleg@ioc.ac.ru

Ilpoyeccol «2az 6 HCUOKOCHbY, «Y20lb 8 HCUOKOCHDLY, «OUOMACCA 8 HCUOKOCb Y ABAIOMCSL
NepCneKMUSHbIMU  npoyeccamu 01 NPOU3BOOCMBA  20pPHUe-CMA30YHbIX  MAMepuaios,
BbLICOKOUUCTIBIX — NAPAPUHOB,  NPOOYKMOE  OCHOBHO20 — OP2AHUYECKO20 — CUHmMe3d U3
HeHe(hmaHo20  cblpbs. AKmyanvHolu Aeisemcs 3a0aua NOGblUUEHUe AKMUBHOCMU U
cenekmusHocmu  kamaauzamopos euopuposanusi CO. Hamu enepsvie npednodiceHo
ucnonvzoeams 6 kauecmee nocumens oaa Ru u Ru-Co kamanuzamopose cunmesa Quuiepa—
Tponwa npupoOusili  ATIOMOCUTUKAM  2ANIYA3UM, UMEIOWUN  YHUKATIbHOE CMpPOeHUe
Hanompy6ok. Onucanvl mMemoobl npucomosienuss MoHo- u oumemaniudeckux Ru u Co
KAmanuzamopos ¢ CeleKMUsHOU JNOKAIU3ayuell KpUCmaiiumosd Memaiio8 6HYmpu u
CHAPYHCU HAHOMPYOOK, UX PUIUKO-XUMUYECKUEe U KaMAaTumuiecKue coUcmaa.

Kniouesvie cnosa: cummes-eas, —evicuiue yeneso0opoosi,  2aiiyazum, KooOaibmosvle
kamanuzamopwl, cunmes Quuepa—Tponwa

Paboma evinonnena npu noooepocke PH®, epanm Ne 24-73-10225

Halloysite tubes as ""nanoreactors"
for the synthesis of hydrocarbons from CO and H;

Eliseev O.,'" Mazurova K.,2 Kazantsev R.,! Smirnova E.,2 Demikhova N.,? Stavitskaya A.2
*Deputy Director of science
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2[.M. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia

E-mail: oleg@ioc.ac.ru

Gas-to-liquid, coal-to-liquid, and biomass-to-liquid processes are promising routs to motor fuels,
lubricants, high-purity paraffins, and basic organic synthesis products from non-petroleum feedstocks.
Improving the activity and selectivity of CO hydrogenation catalysts is still an issue. We are the first to
propose using halloysite, a natural aluminosilicate with a unique nanotube structure, as a support for
Ru and Ru-Co Fischer—Tropsch synthesis catalysts. Methods for preparing mono- and bimetallic Ru
and Co catalysts with selective localization of metal crystallites inside and outside the nanotubes, as
well as their physicochemical and catalytic properties, are described.

Keywords: synthesis gas, higher hydrocarbons, Halloysite, cobalt catalysts, Fischer—Tropsch synthesis.
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OT MexaHHU3Ma CMHTE3a LeOJIMTOB K CO3IAHUI0 BbICOK0I(PeKTHBHBIX
HEeOJMTHBIX KATAJIN3aTOPOB

HNBanosa U.N.*

*3asedyrowuti 1abopamopueti adcopoyuu u Kamaiuza
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: irinaiivanova@yahoo.com

B oOoxnade o0606wenvr pezyremamel pabom jaabopamopuu aocopoyuu U Kamaiuza
Xumuuecxoeo ¢paxynemema MIY, nanpaenrenuvix Ha paspabomky memooos YCmaHOBIeHUs
MEXAHU3MO8  CUHme3d U  CO30aHue HAY4YHbIX OCHO8  NPUSOMOGIEHUS  YeOTUMHbIX
Kamanuzamopos. B pabome npeonodxcen HOBbLL NOOX00 K UCCAIEO08AHUID MEXAHUBMOB
CUHmMe3d, OCHOBAHMBIL HA NPUMEHEHUU CHEeKMPAlIbHLIX Memo0os in  situ. [lomyuensi
@yHOamenmanbHvle OAHHbIE 0 MEXAHUIMAX (POPMUPOBAHUS YeOIUmos U pa3pabomarn HOGbLIl
CnOCcoO ux cuHmesd, OCHOBAMHBIU HA Memolde napoghaznou kpucmaniuzayuu. Ha ocHnoge
NPOBEOCHHBIX (DYHOAMEHMATbHBIX UCCIEO08AHUL CO30AHblI HOBblE YECONUMHbIE MAMePUabl,
obnaoarowue YHUKATbHLIMU KAMATUMUYECKUMU CEOUCMBAMU. UePaApXUdecKue MOLeKVIAPHbIe
cuma, HaHOKPUCMALIU4ecKue Yeoaumsl, Yeoaumol ¢ U30MOpduvim 3ameweHuem Ha Sn, Zr u
Ti, obnadarowue  BbICOKOU  NLIOUCOBCKOU — KUCIOMHOCMbIO U OKUCIUMETbHO-
soccmarnosumenvuvimu ceoticmeamu, Cs-cooepaicawjue yeoaumsl ¢ OCHOBHbIMU CEOUCMEAMU U
op. Ha 6asze smux mamepuanos pazpabomansl Ho8ble 8biCOKOIDGeKmusHvie Kamaiuzamopvl
npoYecco8 Kamaiumuieckoeo KpeKuHned U SUOPOKOHBEPCUU AIKAHO8, OIUSOMEPU3AYUUL
on1epuHO8, ANKUIUPOBAHUA U OUCNPONOPYUOHUPOBAHUSL APOMAMUUECKUX Y2le8000P0008,
INOKCUOUPOBAHUL NPONUTIEHA, OKUCIEHU YUKIO2EKCAHOHA 8 KAnpoJIaKmoH, a MmMakKoice
2UOPOKOHBEPCUU Y2IeKUCI020 2A3a 8 OledhUHO8ble U APOMAMUYECKUE Y2NeB8000PO0bL.

Knwouesvie _cnosa:  mexanusmvl  cummeza  yeoiumos,  uepapxuyveckue — yeoaumol,
HAHOKPUCMALIU4ecKue yeonumol, KpeKume, 2UOPOKOHBEPCUS, AIKUIUPOBAHUE,
OUCNPONOPYUOHUPOBAHUE, INOKCUOUPOBAHUE.

brazooapnocms: Paboma eévinonnena npu noooepaicke epanma PH® 24-13-00103.

From the mechanism of zeolite synthesis to the creation of highly efficient

zeolite catalysts
Ivanova L.L*
*Chief Researcher of the Laboratory of Adsorption and Catalysis
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: irinaiivanova@yahoo.com
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IlepepadoTka pa3INYHBIX BUAOB YIJI€POACOAEPKAIIETO CHIPHA C
HCIO0JIb30BAHUEM JTHCIEPCHBIX KATAJIN3aTOPOB

Maxkcumon A.JL.1*2

*/[upexmop
! Unemumym negpmexumuueckozo cunmesa um. A.B. Tonuuesa Poccutickoti akademuu Hayk,
Mockea, Poccus
’Mockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckuu ghaxynomem, Mockea, Poccus
E-mail: max@ips.ac.ru

Tpaouyuonnwviti no0X00 K KaAmMaiumuyeckou nepepadomie yenepoocooeprcaujeco Coipbs
OCHOBAH HA OP2AHU3AYUU NPOYECCA 8 NPOMOYHOU CUCHEME C UCNONb308AHUEM KAACCUYECKUX
2eMmepo2eHHbIX  Kamaauzamopos. Ilepexo0 K HempaouyuoHHOMY CbIpblo, MAKOMY Kak
HeghmsiHble OCMAamKU, NOAUMEPHbIe OMXO00bl, OUOCHIPbE PA3IUYHBIX MUNOE CYUWECMEEHHO
3ampyoHsem 3¢hekmusHyIo peanuzayuio maxkux npoyeccos. Ms-3a naiuuus 6 peakyuoHHou
cucmeme MOAEKYJL CblPbsl PA3MEPOM OM HECKOIbKUX 00 COMEH HAHOMempPO8, BbLCOKO20 PUCKA
nomepu  azpe2amusHoOU YCMOUYUBOCMU 6 Npoyecce NpPespaujeHusi CIlO0HCHO20 Cblpbs
2emepozeHnble  Kamaiuzamopvl noogepeaiomes  oOvlcmpou  dezakmusayuu. B ciyuae
nepepabomku  azomcooepicawieco  (noaumepuvie 0omxoovl, paod U008 OUOMACCHL) U
KUCI0poOcooepiicaujec0  Cblpbs (kuciopoocodepoicawue  noauMepwl, buomacca),
OONONHUMENbHASL 0e3AKMUBAYUSL C8A3AHA C POPMUPOBAHUEM MOHOOKCUOA Yelepood, AMMUAKA,
600vL u m.n. Ilosmomy cywecmeayowue mexumonrocudeckue nooxoobl KaKk Npaguio 0OCHOBAHbI
Ha MepMU4ecKkoll 0enoiuMepu3ayuu maxKozo colpbs 8 HUSKOMONEKYIAPHble COeOUHEHUs C UX
nepepabomKoll 6 KOHeulvle NPOOYKMblL HA 2eMePOSeHHbIX KAMaiu3amopax.

Anvmeprnamugoii maxomy nooxooy A61s1emcs co30anue npoyeccos, 8 KOMopvix Kamaiuzamop
nO CBOUM pASMEPAM CPAGHUM C PA3ZMEPOM MONEKYIL Cblpbs, Npudem @Gopmuposanue
KAManumu4ecky aKmueHO20 «KOKMEWIs» PA3IUYHbIX N0 CMPOEHUr U Npupooe dacmuy
APOUCXO0UM — HENOCPEOCMBEHHO 6  PeaKYUOHHOU  cpede U3  UCHONb30BAHHbIX
npeoutecmeeHHuxog. Taxue kamanumuyeckue cUcmemvl HAULIU NPAKmMuyecKoe npumMeHeHue 6
2UOPOKOHBEPCUU 2YOPOHA 6 JecKVI0 CUHMEMUYecKyio He(hmb u 6 Hacmosiujee 6pems
UCNOABL3YIOMCA 8 NPOMbLUIEHHOCMU. B 0oknade 6y0ym paccmompensl pasiuiHvle 8apuanmol
NPUMEHEHUs. MaKux cucmem Oisi 2UOPOKOHBEPCUU MISHCENbIX HEQMSAHbLIX  OCMAMKOS,
NOIUMEPHBIX OMX0008, 8 MOM YUCTEe KUCIOPOOCOOepHCAWUX NOIUMEPO8, buocwipvs. Byoym
NPeoCcmasieHbl pe3yibmamsl UCCAeO08AHUS. KAMATUMUYECKUX CUCMEM, DOPMUPYIOWUXCs in
Situ u3z coeouneHull MoaUbOeHa, 8onbppama, HUKes, Koodaima ¢ 00paz08anuem pasiuidHbix
aKmueHulx oucnepcuti  (cyrbghuovl, Gocguovl, oxcudvl U 0p.), ONUCAHbI OCHOBHbLE
3AKOHOMEPHOMU NOBEOEHUsI MAKUX CUCTEM 8 YKA3AHHBIX PeaKYUsX.

Processing of various types of carbon-containing raw materials using

dispersed catalysts
Maksimov A.L.!?
' A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
2M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: max@ips.ac.ru
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MeTta/uioruApuabl 1 BO3MOKHbIE BAPUAHTHI MX MPOMbILILIEHHOT 0
NPUMEHEHHs B ra3onepepadoTrke U ra30XuMmnu

Psaouenxo I1.B.*

*/[upexmop
000 «HUpxymckas Hepmanaa Komnanusy, [lenapmamenm eazoxumuu,
Hpkymcx, Poccus
ryabchenko pv@irkutskoil.ru

B doxnade npusooumcs ananuz npakmuyecko2o onvlma SKCRayamayuu 6J10Kka OYUCMKY 2eiusl
npu peanuzayuu npoeKkma npou3eoocmea dcuokoeo zeiusi Ha oowvekmax OO0 «Hpkymckas
Hegmsanas Komnanusy. Paccmompenvl 03MOMCHOCIU NPUMEHEHUS MeMAIi02uopuoos OJisl
OUUCMKU 2eNULI-86000POOHBIX CMecell OMm 8000p00d, NPOAHANUUPOBAHLL NPEUMYULECTNEd U
HeOOCmamKy  npeoniazaemvlXx MeXHUYecKux pewleHutl u 3aoauyu, cmoswue nepeo
paspabomuuxamu.  Paccmompenvt  eonpocet  akmusayuu  6000poda ¢ NOMOWbBIO
Memaniocuopudo8 U BO3MOICHOCIU NPAKMUYECKO20 NPUMEHeHUs. 3mo2o 3pgexma 6
npoyeccax 2a3oxXumuu.

Knrouesvle cnosa: memannocudpuowl, ouucmxa 2eiusi om 6000pood, aKmueayus 000pood,
2azonepepadbomKa u 2a30XUMusl.

Metal hydrides and their possible industrial applications

in gas processing and gas chemistry
Ryabchenko P.V.*
*Director
Irkutsk Oil Company, Gas Chemistry Department, Irkutsk, Russia
ryabchenko pv@irkutskoil.ru
This report analyzes practical experience in operating a helium purification unit during the liquid
helium production project at Irkutsk Oil Company. The paper examines the potential of using metal
hydrides to remove hydrogen from helium-hydrogen mixtures, analyzes the advantages and
disadvantages of the proposed technical solutions, and addresses the challenges facing developers. It
also examines hydrogen activation using metal hydrides and the potential for practical application of
this effect in gas chemistry processes.

Keywords: metal hydrides, helium purification, hydrogen activation, gas processing and gas chemistry.
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Bona npu BbICOKUX MapaMeTPax COCTOSIHUSI: peareHT, peakKHOHHAs cpeaa
1 KaTaJHU3aToP MPOIECCOB MePePadoOTKH OPraHNYecKOro CbIpbsi M CHHTE3a
CJI0KHBIX OKCH/IOB

Cunes ML.IO.*

*Bedywuii HayuHbvlti COmpyOHUK
DedepanvHulil ucciedogamenbckuil yenmp xumuyeckou guzuxu um. H.H. Cemenosa
Poccuiickoii akademuu nayx, Mocksea, Poccus
mysinev@yandex.ru

B ¢usuxo-xumuueckom nosedenuu 800bl HAOIOOAEMCsL P10 AHOMANUL, OMAUYAIOWUX €€ Om
opyeux eewjecms, OCOOEHHO NpU BbICOKUX NApaAMempax CoCcmosaHus (memnepamype u
NIOMHOCMU/0asnenuu). B okpecmuocmsx Kpumuueckol moyku 800bl MOJNCHO BblOEIUMb Psi0
obnacmeti, 8 KOMOPbIX €€ Pu3uLecKkoe cOCMosIHUe UMeen KayecmeeHHvle 0COOeHHOCMIL:

- paspedcennblli nap;

- QOKpumuyeckas 600a (c1abas 3a8ucUmMocms NJIOMHOCHb OM OAG/IeHUS);

- cyO-Kpumuyeckas 6004;

- NJIOMHBLU nap;

- ceepxKpumuyeckull Garouo;

- OUBKUNL K UOEANbHOMY 2a3 (3a8UCUMOCMb NJIOMHOCMb Om  0aeleHus Oau3ka K
NPONOPYUOHATLHOUL).

I'panuysr medxncdy smumu obnacmamu, He AGNAIUUMUCT HCECMKO OYEPUEHHBIMU, 3A0AIOMCSL
SHAYeHUAMU memMnepamypol U NJIOMHOCMU, KOMOpble Onpeoension COOMHOUleHUe SHEPIUll
MEeN08020 OBUNCEHUS U MENCMONEKYIAPHbIX 83aumoleticmauti. CoomeemcmeeHHo, Mo
coomuoulenue onpeoesisiem MHo2ue 8axcHeluue GU3UKO-XUMUYecKue c8oUCmaa, makue Kax
OUdNeKMpU4ecKas NOCMOAHHAA, CMeneHb OUCCOYUAYUU, COTbEAMUPYIOWAS/PACMBOPAIOUAS
CnocobHOCMb.

Ocoboe enumanue yoensemcs peakyuoHHOU CROCOOHOCIU 800bl NPU BbLICOKUX NAPAMEMPAX
COCMoAHUs, 6 UYACMHOCMU, MOMY, KAKUMU XAPAKMEPUCMUKAMU U  NApaMempamu
Onpeoensamcs Hanpaegierue U CKOpoCms NPOYeccos 8 NPUCymcemeuu (Ui uLave — 8 cpeoe)
B®. Dmom eonpoc 6oree noopodoHo paccmampueaemcs Ha npumepe peaxyuii HeKOmopuvlx
BUO08 OP2AHUYECKUX BeUecms, a MaKice npespaweHull 8 meépovlx OKCUOax npu oopabomie
8 cpede BD — cmpykmypuposanus, ¢azoobpazosanus, cunmesa U MOOUPUYUPOBAHUS
CIOJHCHBIX OKcuoos. Iloxkazano, umo 600a 8 smux npoyeccax uzpaem poib He CHOJbKO
PEaKyuoHHOlL cpeobl, CKOIbKO pedazeHma U 6 psde Ciyuaes — Kamaiuzamopa npeepaujeHuil.

Hccnedosanue gvinoaneno 3a cuém epanma Poccuiickozo nayunozo ¢ponoa Ne 23-13-00360,
https://rscf.ru/project/23-13-00360)/.

Water at high state parameters: reagent, reaction medium and
catalyst for the processing of organic raw materials and the synthesis of
complex oxides
Sinev M.Yu.*
*Leading Researcher

N.N. Semenov Federal Research Center for Chemical Physics,
Russian Academy of Sciences, Moscow, Russia
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IHopomkoo0Opa3nbie MeAl cruiaBbl Kak MpPeKypcopbl
KepaMoOMeTA/LIHYeCKHUX KAaTAJIU3aTOPOB U HOCUTeJIel

Tuxos C.®.*

*I nasHbLl HAYYHBLI COMPYOHUK
Hncmumym xamanuza um. I'. K. bopeckosa CO Poccutickoul akademuu Hayx,
Hoeocubupck, Poccus
E-mail: tikhov(@catalysis.ru

HUccneoosanuvl 3axonomepnocmu mexanoxumuydeckou oopabomru (MA) Fe,Cu-Al nopowkos.
Memooamu PCA, OM, MC, TA, POIC, 3/]C, a makace adcopoOyuoHHbIMU MEMOOaMU.
UCCe008AHbL NONYUEHHbIe U3 HAHOKOMROZUMHBIX Npodykmos MA kepamomemannvl Kak
Kamanuzamopul cocueanuss monaue u napogou kousepcuu CO.

Kniouesvie cnosa: mexaxmusayus MeAl nopowkos, nanokomnosumel, KepamomMemaiiuiecKue
Kamaauzamopwl cocucanuss monaus u kongepcuu CO.

Paboma evinonnena 6 pamxax ecocyoapcmeenno2o 3aoanus Mucmumyma xamanuza CO PAH (npoexm
FWUR-2024-0033).

Powdered MeAl alloys as precursors of

ceramometal catalysts and supports
Tikhov S.F.*
*Chief Researcher
Boreskov Institute of Catalysis SB Russian Academy of Sciences, Novosibirsk, Russia
E-mail: tikhov@catalysis.ru

The mechanochemical processing of Fe,Cu-Al powders was studied. The evolution of the particle
microstructure from layered to homogeneous was revealed, as well as changes in the phase
composition of the resulting nanocomposites. Porous ceramometals CuAlO/CuAl and
CuO/AI203/FeAlO/FeAl were synthesized by hydrothermal processing of the powders followed by
heat treatment in air. The ceramometals obtained from the nanocomposite MA products were studied
as catalysts for fuel combustion and steam reforming of CO using X-ray diffraction, electron
microscopy, mass spectrometry, TA, XPS, EDX and adsorption methods. The advantages of
cerametallic catalysts are shown to be due to their high strength, developed macroporous structure,
and thermal conductivity

Keywords: mechanical activation of MeAl powders, nanocomposites, ceramic-metal catalysts for fuel
combustion and CO conversion.
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Te3uchbl T0KJIAT0B
MOJIOABIX YYEHBIX



Cunre3 karajau3aropa ¢eppura kodaabTa Metoaom Ieunnn
U ero UCIMOJIb30BaHUE B KOHACHCALIMH AlleTOHA

Abapuna B.A.,"»"2 Mamenko H.B.,” Boraan T.B.,"* Kokiun A.E.,2 Bornan B.1.!?

*Cmyoenm, 2 Kypc
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
’Uncmumym opaanuueckoti xumuu umenu H. JI. 3enunckozo Poccutickotl akademuu Hayk,
Mockea, Poccus
E-mail: vera2006av@yandex.ru

Memooom  Ilewunu cunmesuposanwvi  obpasyvl  Qeppuma kobanrema CoFe:O4 c
npoxanusanuem npu 500 wu 1000 °C. O6pa3zyvl oxapakmepuso8aHvl Memooamu
peHmeeHohazo8020  anHanu3d,  CKAHUpyroweu  31eKmpOHHOU  MUKPOCKOnUY, in  Situ
MmazHumomempuu. HM3yyena anvoonvuas koHoencayus ayemona Ha CoFe:O4 npu 400 °C u
12.0 Mlla: xoneepcus ayemona cocmasuna 9—22% npu cenekmusHocmu no OKUCU Me3Umuia

69%.

Knroueesvie cnosa: peppum xodbanoma, memoo llevunu, ayemon, anb00oabHAsL KOHOEHCAYUsL.

Synthesis of a cobalt ferrite catalyst by the Pechini method and

its use in acetone condensation
Abarina V.A.,"*2 Mashchenko N.V.,2 Bogdan T.V.,2 Koklin A.E.,> Bogdan V.I.'
*Student
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: vera2006av@yandex.ru

Cobalt ferrite CoFe;O4 samples were synthesized using the Pehcini method, and were calcinated at
500 and 1000 °C. The samples were characterized by XRD, scanning electron microscopy, and in situ
magnetometry. The aldol condensation of acetone on CoFe:O4 was studied at 400 °C and 12.0 MPa:

the acetone conversion was 9—-22% with a selectivity to mesityl oxides of 69%.

Keywords: cobalt ferrite, Pechini method, X-ray phase analysis, acetone, aldol condensation.
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CBepxkpuTHYecKOe BOIHOE OKHCJICHHE MOIEIbHOM KUIKOCTH,
HMHUTHPYIOLIEH CTOYHBbIEC BOABbI IPOU3BOACTBA OUCheHoIa-A

AetoB A.Y.,* Ma3anoB C.B., CojioBbeB B.O., JleuukoB B.B., ManHanoBa A.A.

*Cmapwuii npenooasameins
Kaszanckuii nayuonanvholil ucciedosamenbcKuti mexHoI02Uu4ecKull YHugepcumen,
Kazanw, Poccus
E-mail: aetovalmaz@mail.ru

B pabome sxcnepumenmanvho UCCIe008aHO OKUCNEHUe MOOenU KOHYEHMPUPOBAHHO2O
800H020 CcmMoOKa npouzeoocmea oOucgenona-A, npeocmasnsarower coboi cucmemy «800a-
Genon-ayemony. Illpoyecc nposoounu 6 HENpepvl6HOM pedcume 6 CEEPXKPUMUUECKUX
Garouonvix yenosusx 6 ouanazone memnepamyp 523—-873 K u oasnenuu 25 Mlla. Ilokazano,
umo 2¢hghexmusHOCmy OKUCTIeHUs, OYEHUBAEMAs NO CHUMNCEHUIO XUMUYLECKO20 NOmpedaeHUs
kucnopooa (XIIK), cywecmeenno eospacmaem c ysenuueHuem memnepamypul, 6pemMeHU
KOHMAaxkma u Kod@guyuenma uzovimka KUCI0pood. YcmanoenieHo, 4mo npu OnMmuMaibHbiX
napamempax (T = 873 K, KUK = 30, © = 4 mun) docmucaemcsi cmenewb KOHBEPCUlU
opeanuveckux 3aepazuumerneti 0o 98.3%, a 3navenue XIIK ouuwennoti 600vl chudicaemcsi 00
94 me Oz/n, umo coomeemcmayem HOPMAmMu8am OJisk MEeXHUUECKOU 800bl.

Knroueswle cnosa: ceepxKpumuieckoe 600HO€E OKUCJIEHUE, ¢€H0ﬂ, ayemoH, CmoYHble 6001)1,
ovucmka, xumudeckoe nompe@zenue KuCJZOpOOCZ, CMmenenb KOHeeEPCUU.

Asmopeul 8bIpadcarom bnazooapuocms Poccuiickomy HAYYHOMY gonoy
(coenawenue Ne 22-19-00117-11) 3a ¢hunancogyio no0oepicKy ucciedo8aHus.

Supercritical water oxidation of a model fluid simulating bisphenol-A

production wastewater
Aetov A.U.,* Mazanov S.V., Solovyov V.O., Levitskov V.V., Mannanova A.A.
*Senior Lecturer
Kazan National University of Research and Technology, Kazan, Russia
E-mail: aetovalmaz@mail.ru

This paper experimentally studies the oxidation of a model of concentrated bisphenol-A production
wastewater, which is a water-phenol-acetone system. The process was carried out continuously under
supercritical fluid conditions in the temperature range of 523-873 K and a pressure of 25 MPa. It is
shown that the oxidation efficiency, assessed by the reduction in chemical oxygen demand (COD),
increases significantly with increasing temperature, contact time, and oxygen excess ratio. It was
found that under optimal parameters (T = 873 K, COD = 30, T = 4 min), a conversion rate of organic
pollutants of up to 98.3% is achieved, and the COD value of the purified water decreases to 94 mg
O:/L, which complies with the standards for industrial water.

Keywords: supercritical water oxidation, phenol, acetone, wastewater, purification, chemical oxygen
demand, degree of conversion.
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Kunernueckoe HCCJIeOBAHME OKHUCJIEHHSI 0JIEMHOBOM KHUCJI0THI
MEPOKCHUIOM BOIOpoOaA B CBerKpI’ITI/I‘leCKOﬁ BOAC

AetoB A.Y.,* Ma3anos C.B., CosoBbeB B.O., 3akuposa JI.JI.

*Cmapwuii npenooasameins
Kaszanckuii nayuonanvholil ucciedosamenbcKuti mexHoI02Uu4ecKull YHugepcumen,
Kazanw, Poccus
E-mail: aetovalmaz@mail.ru

Hccneoosana kunemuxka OKUCIEHUS ONEUHOBOU KUCIOMbL NEPOKCUOOM 8000p00a 6 cpeoe
CBEPXKPUMUYECKOL 800bl. IDKCNepuUMeHmbvl NPOGOOUNUCL 6 YCMAHOBKE NePUoOUecKo20
Oelicmeuss 6 memnepamypHom ouanazone 673—-723 K u npu oasenenuu 29.4 Mlla. /s
UHmMeHcuuUKayuu npoyecca UCNOIb308aAHA YIbMPA38YK08aAsi 00PAbOMKA ¢ Yelbio NOLYUeHUs
YCMOU4UBOU BOOHOU IMYIbCUU PeazeHmOo8. DhheKmusHoCmyb OKUCIeHUsT OYeHUBALACH NO
UBMEHEHUI0 XUMUYeCcKo20 nompedOieHusi Kuciopooa. Ha ocnoee xunemuueckux OawHbix
paccuumaHnvl KOHCMAHMyvl CKOPOCMU PeaKyul, IHepeUus akmusayuu i cmeneHb npespaujeHus.
cyocmpama. Ilokazano, uwmo npoyecc ORUCLIBACMCS KUHEMUKOU Nepeoco HNopsioKd U
n0360./15em 00CMUYb 8bICOKUX CMeNneHell OKUCIEHUS 8 UCCTEOYeMbIX YCO0BUSIX.

Kniouesvie cnosa: ceepxxkpumuueckoe 600HOe OKucleHue, ONeUHO8AA KUCIOMA, KUHEMmUKd,
Xumuueckoe nompeobnenue Kuciopood, YIibmpazeyko8as dIMYNbCusl, NePoKCUOd 8000po0a.

Asmoprol 8bIPAICAIOM bnazooaprocme Poccutickomy HAy4HOMY ¢onoy
(coenawenue Ne 22-19-00117-11) 3a ¢hunancosyro nooddepircky ucciedosaHus.

A Kinetic Study of Oleic Acid Oxidation with Hydrogen Peroxide in

Supercritical Water
Aetov A. U.,* Mazanov S. V., Soloviev V. O., Zakirova L. L.
*Senior Lecturer
Kazan National University of Research and Technology, Kazan, Russia
E-mail: aetovalmaz@mail.ru

This paper presents a study of the kinetics of oleic acid oxidation with hydrogen peroxide in
supercritical water. Experiments were conducted in a batch reactor at temperatures ranging from 673
to 723 K and at a pressure of 29.4 MPa. Ultrasonic treatment was used to intensify the process and
obtain a stable aqueous emulsion of the reactants. Oxidation efficiency was assessed by measuring
changes in chemical oxygen demand. Based on the kinetic data, the reaction rate constants, activation
energy, and substrate conversion were calculated. It was shown that the process is described by first-
order kinetics and enables high oxidation states to be achieved under the studied conditions.

Keywords: supercritical water oxidation, oleic acid, kinetics, chemical oxygen demand, ultrasonic
emulsion, hydrogen peroxide.

29


mailto:aetovalmaz@mail.ru
mailto:aetovalmaz@mail.ru

Karaaunszarop CaSn(OH)s, mos1ry4yeHHbIN B YCJI0BUSAX YJIBTPA3BYKOBOM
AKTHUBAIlUM, B AJ1bJ10J1bHO-KPOTOHOBOH KOHACHCALIMH AIl€TOHA

Asapos K.B.,'"*" Boraan T.B.,"* Mamenxo H.B.,! Boropoackuii C.J.,' Bornan B.1. 13
*Cmyoenm, 4 Kypc bakanagpuama
THnemumym opeanuyueckou xumuu umenu H. J]. 3enunckozo Poccuiickotl akademuu Hayk,
Mockea, Poccus
2Poccutickuti 20cy0apcmeentviil yHusepcumem Hemu u 2a3a (HayuoHa bHbll
uccneoosamenvckuil ynueepcumem) umenu M.M. I'yoxuna, Mockea, Poccus
SMockosckuii 2ocyoapcmeennvitl ynusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: azkrestian@gmail.com

Cepus  kpucmannuueckux obpasyoe CaSn(OH)s noayuena memooom coocadxicoenus c
VIbMpazeykosou obpabomkoi paznou mowrocmu (30%, 45%, 60%, 75%), uccredosamnvi ux
@u3UKO-XUMUYECKUe XAPAKMEPUCMUKY U  KAMATUMU4ecKdas aKmueHOCmb 6 peaKyuu
anbOO0NbHO-KpOMOHOB80U  Konoencayuu ayemona npu 300°C u 12.0 Mlla. Obpasyul,
CUHME3UPOBAHHbBIE 8 VCA0BUAX VIbMPA38YKOBOU 00pabomku, obradaiom 601vuell niouaobio
NOBEPXHOCMU U XAPAKMepusyromcs 0Oojee BblCOKOU KaAMAaiumudeckol aKmusHOCMbio No
CpasHenuio ¢ HeoOpaboOMaHHbIM VIbMPA38YKOM 00pazyom. Ycmauoeniena HenuHeliHasn
3a8UCUMOCTb NAOWAOU YOCTbHOU NOBEPXHOCTU KAMAIUZAMOPOE OM MOWHOCTIU UZTYUAMEI.
nsa ecex 0bpasyos xapakmepHa ymMepeHHdas celeKmugHocmy no oxucu mesumuia (S=20%,).
Obpazey, obpabomanmuwiti npu 45% mowmocmu, obradaem Haubonee pazBUMOLL
noeepxnocmoio (128 m’/2), naubonvwen akmusnocmoio (K = 28.2%), a makoice naumenvuel
CKIOHHOCMbIO K 00pA308aHUI0 NPOOYKIMO8 YNIOMHEHUSA Ha e20 nogepxHocmu (Sico+) = 4%).
Knrouesvie cnosa: kamanuzamop CaSn(OH)s, ynompaszsykosas oopabomka, bIT, anvoonvho-
KPOMOHOBAsL KOHOEHCAYUSsl, AYemOH.

CaSn(OH)s catalyst obtained under ultrasonic activation conditions

in aldol-croton condensation of acetone
K.V. Azarov,"* T.V. Bogdan,'? N.V. Mashchenko,! S.E. Bogorodskiy,' V.I. Bogdan '
*4th year underGraduate student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2[.M. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
3 M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia

E-mail: azkrestian@gmail.com
A series of CaSn(OH)s crystalline samples were obtained by the method of co-deposition with
ultrasonic treatment of different power (30%, 45%, 60%, 75%,), Their physicochemical characteristics
and catalytic activity in the aldol-croton condensation of acetone at 300°C and 12.0 MPa have been
studied. The samples synthesized by ultrasonic treatment have a larger surface area and are
characterized by higher catalytic activity compared to the sample untreated by ultrasound. A
nonlinear dependence of the specific surface area of the catalysts on the emitter power has been
established. Moderate mesityl oxide selectivity (S=20%) is typical for all samples. The sample
processed at 45% power has the most developed surface (128 m2/g), the highest activity (K = 28.2%),
and the least tendency to form compaction products on its surface (Sico+) =4%).
Keywords: calcium hexahydroxystannate CaSn(OH)s, ultrasonic treatment, catalyst, BET, aldol-
croton condensation, acetone.

30


mailto:azkrestian@gmail.com
mailto:azkrestian@gmail.com

BiiusiHHe OKUCJUTEIBHOI0 CTPECcCa Kak MOTYJISTOPA
aktuBHOCTH Na+/K+-AT®a3bl: ucciaegoBaHe MeTOAAMUA MUKPOCKONIUH
CBEPXBBICOKOIO pa3peeHust

AiirmyxamGerosa H.P.,'2* Kopkynos P.FO.!

*Acnupanm
! Tiomencruii 2ocyoapcmeennwiii ynusepcumem, Tromens, Poccus
2 Tromenckuii 2ocyoapcmeennviii meOuyunckutl yuueepcumem Munucmepcmea
30pasooxpanenusi Poccutickou @edepayuu, Tromens, Poccus
E-mail: ilnara.serikova.0l@bk.ru

Hccneoosano enusnue OKUCIUMENbHO2O CmMpecca HA OUHAMUYECKUE XAPAKmMepucmuku
mpancnopmuvlx  AT®az 6 kiemounol MemOpane ¢ UCHONL30BAHUEM — MemOo008
@yopecyeHmuol MUKPOCKONUU CB8EPXBbICOK020 paspeutenus. JJOnoIHUmMenbHO Ucciedos8ana
ounamuxa memopannozo oerka SNAP25B 6 knemkax HEK293TN 6 HopmanvHbIx yciogusax u
npu oeticmeuu H>O>.

Knrouesvie cnosa: mpancnopmuvie AT®@a3zvl, okuciumenvHviii cmpecc, MOOYISAMOPbI,
@nyopecyenmuas muxpocxonus, PALM, kos¢hpuyuenm oughghyzuu, memobpanmnvie benxu.

Oxidative stress as a modulator of Na+/K+-ATPase activity:

investigation by super-resolution microscopy methods
Aitmukhambetova L.LR.*!2 Korkunov R.Y.!
*Graduate student
! Tyumen State University, Tyumen, Russia
2 Tyumen State Medical University, Ministry of Health of Russian Federation, Tyumen, Russia
E-mail: ilnara.serikova.0l @bk.ru

The present study investigated the influence of oxidative stress on the dynamic characteristics of
transport ATPases in cell membranes using super-resolution fluorescence microscopy methods.
Additionally, the dynamics of membrane protein SNAP25B in HEK293TN cells under normal

conditions and under H>O: treatment were investigated.

Keywords: transport ATPases, oxidative stress, modulators, fluorescence microscopy, PALM,
diffusion coefficient, membrane proteins.
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HeTkanble yJbTPaBOJOKHUCTbIE MATEPHAJIBI HA OCHOBE MOJIMMEPHbIX
KOMIIO3UIHUI ¢ MOIUPUUIMPYIOIIMMH YIJIEPOACOAEPKAINMMHI N00ABKAMM:
CTPYKTYPAa, CBOICTBA, IPUMEHEHHE

Aunemnn H.O.,"" Kouerkosa B.A.,! Kopocrenes H.B.,! Capuena P.3.,! OabxoB A.A.2

*Cmyoenm, 4 kypc
'Poccutickuii 2ocydapcmeennulii ynusepcumem negpmu u 2a3a (HAy4HO-UCCIEO08AMENbCKUL
yrueepcumem) umenu U.M. I'yokuna, Mockea, Poccus
2 Unemumym 6uoxumuyeckoti pusuxu um. H.M. Dmanyana Poccutickoil akademuu Haykx,
Mockea, Poccus
E-mail: mailtonikolay@yandex.ru

Bseoenue mooughuyupyrowux yenepoousix 006a6ox 8 noiumepHsvie KOMHOUYUU NO380/5em
noxy4amo mMamepuansl, obaaoarowue VAYYULEHHBIMU IKCNILY AMAYUOHHBIMU
Xapaxkmepucmukamu 01 NPUMEHEHUS 8 PA3IUYHBIX 00aacmax (MeouyuHe, CMpPOUMenbHOU
UHOYCMPUU, CeNbCKOM Xo3aucmaee, Hepmanot ompaciu u m.o.). Ilonumepwvl blnoHsA0OM Poib
cmpykmypoobpasyoueli cpeodvl, obdecneyusas @opmuposarue CcmadUuibHbIX NPSAOUTLHBIX
PACNIasos/pacmeopos U pasHomepHoe pacnpeodeieHue moouguxamopos. Tak, esedeHue
aAMOp@HO20 HeCco8epUIeHHO20 Yelepo0a HepMAHO20 NPOUCXOHCOEHUS 8 COCMAB NOTUMEPHOU
Mampuyvl, KaK NPasuio dacgaibmeros, Memooom OUcCnepeuposanus moouguxkamopa 6
pacniage uiu pacmeope noaumMepa ¢ NociedylowWuUM UCNApeHuem pacmeopumens u
noxyyeHuem MoOUPUYUPOBAHHBIX KOMNOZUMOE NPUBENO K NPOBEOEHUI0 NOJHOMACUMAOHbIX
uccne0osanull, Komopvie Cmaiu OCHOB0U cepuu NameHmocnocoouvix peuieHull. B
pe3yibmame HEOPeHUs IMUX PeueHUull OpeaHuU308aHO NPOU3BOOCHEO NOAUMEPOUNMYMHBIX
mMamepuanog 8 00PO’CHOM Cmpoumenbcmee, opyaue peulenus HcOym c8oe20 6HeOpeHUs 8
Kavecmee ac@anrbmeHo-noaUMepHbiX KOMNO3UMO8 KAK HOBbIX NEPCHEeKMUBHbIX MAMEPUATIO8 C
000a81eHHOU CMOUMOCNBIO 8 JNIeKMPOMEXHUYECKOU 00NACTU.

Knrouesvie cnosa: nonunaxmuo, acganomensvi, ¢hynnepenosas uepmvb, copOYUOHHBIE
mMamepuansl, Y1bmpasoi0KHUCMble MAMEPUAbl, 21eKMPOCNUHHUHS.

Non-woven ultra-fibrous materials based on polymer compositions with
carbon-containing modifying additives: structure, properties, and

application
Aleshin N.O.,!" Kochetkova V.A.,! Korostelev N.V.,! Safieva R.Z.,! Olkhov A.A.2
*Student, 4th year
'I. M. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
2 N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia
E-mail: mailtonikolay@yandex.ru

The introduction of modifying carbon additives into polymer compositions allows for the production of
materials with improved performance characteristics for use in various fields (medicine, construction,
agriculture, the oil industry, etc.). Polymers act as a structuring medium, ensuring the formation of
stable spinning melts/solutions and the uniform distribution of modifiers. Thus, the introduction of
amorphous imperfect carbon of petroleum origin into the polymer matrix, usually asphaltenes, by
dispersing the modifier in a polymer melt or solution, followed by solvent evaporation and the
production of modified composites, led to the conduct of full-scale research, which became the basis
for a series of patentable solutions. As a result of the implementation of these solutions, the production
of polymer-bitumen materials in road construction has been organized, and other solutions are
awaiting implementation as asphalt-polymer coals.

Keywords: polylactide, asphaltenes, fullerene black, sorption materials, ultra-fibrous materials,
electrospinning.
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JAnHaMHKa J1a3epHO-MHAYUMPOBAHHOIO0 MJ1a3Mooopa3oBanus B CO;
Amapuyk H.M.,* Enuganos E.O., Mapees E.H.

*Acnupanm
Omoenenue Uncmumym gpomonnwix mexnonoauti, Kypuamoeckuil komniexc
kpucmannoepaguu u pomonuxu, HUIL] « Kypuamoscxuii uncmumymy, Mockea, Poccus
E-mail: nikaasharchuk@yandex.ru

Csepxxkpumuueckue @oudvl noavL3ymcs 001bWOol NONYIAPHOCIBIO 8 MHO2OYUCIEHHbIX
0b1acmax HAyKu, MeXHUKU U NPOMbIULIEHHOCMU, YMO 6bl3bléden NOBbIUEHHbII UHMepec 6
UCCEO08AHUU CBOLICME OAHHO20 geujecmaa. Tlepexoo 6 cepxXKpumuuecKkyro 001acms Moicem
Obimb ocywecmenen npu ocmpou (POKYCUpPosKe KOPOMKUX U YIbMPAKOPOMKUX JIA3EPHbIX
UMNYTILCOB 8 00BeM cpedbl, 20e Modicen OblMb OOCMUSHYMA BbICOKAS NJIOMHOCMb dHEPSUU
(~5-10 xloc/cm®), u 6 cpede obpazyemces nazepno-unoyyuposannas niazma. Mz-3a 6blcoKux
0aseHull U memMnepamyp 8 niame 8 cpeoe UHUYUUPYIOMCSL PA3IUYHbLE (DUUKO-XUMUYECKUEe
npoyeccvl (Hanpumep, onmuyeckuil npooot, yoapuwle 607Hbl, Kasumayus). Hccredosanue
Xapakmepucmux niasmvl SAGIAemcs aKmyaibHOU 3a0ayell U No36oJsem Jydule NOHUMAMb
npoyeccevl, NpouUcxXooawjue 6 C8EePXKPUMUUECKoM eewecmee. B Odaunou  pabome
NPeOCMasieHbl  pe3yibmamvl — YUCIEHHO20 U IKCHePUMEHMAIbHO20 — UCCIe008aHUs
3asucumMocmu hemmoceKyHOH020 1A3ePHO20 U3NYUeHUs HA NOpo2 00pA308aHUS NIA3MbL 8
CBEPXKPUMULECKOM OUOKCUOe Velepood.

Knrwouesvie cnosa: ceepxkpumuueckuti @uioud, ceepXKpumudeckuti OUOKCUO Yenepood,
JIA3ePHO-UHOVYUPOBAHHAS NLA3MA, YOAPHbIE BOIHDL.

Jlannas paboma evinonnena npu noodepoicke epanma PHD Ne 25-79-20057.

Dynamics of laser-induced plasma formation in CO;
Asharchuk N.,* Epifanov E., Mareev E.
*Graduate student
Institute of Photon Technologies Department, Kurchatov Complex of Crystallography and Photonics,
NRC “Kurchatov Institute”, Moscow, Russia
E-mail: nikaasharchuk@yandex.ru

Supercritical fluids are very popular in numerous fields of science, technology and industry, which
arouses increased interest in the study of the properties of this substance. The transition to the
supercritical region can be carried out by tightly focusing short and ultrashort laser pulses into the
volume of the medium, where a high energy density (~5-10 kJ/cm?) can be achieved, and a laser-
induced plasma is formed in the medium. Due to the high pressures and temperatures in the plasma,
various physico-chemical processes are initiated in the medium (for example, optical breakdown,
shock waves, cavitation). The study of plasma characteristics is an urgent task and allows for a better
understanding of the processes occurring in supercritical fluids. This paper presents the results of a
numerical and experimental study of the dependence of femtosecond laser radiation on the threshold
of plasma formation in supercritical carbon dioxide.

Keywords: supercritical fluid, supercritical carbon dioxide, laser-induced plasma, shock waves.
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IIyTu npeBpameHus 4-Ho1aHN30/1a B IPUCYTCTBUM a3U/1a HATPHUS U
MOJIMMEPHBIX MeIbCONACPKAMMUX KATAJTUTHICCKHX CHCTEM

Bbaxsanona E.C.,* Hemern B., MaTBeeBa B.I"., HukomBuau JI.2K.

*Cmapwuil npenooasameinb
Teepckoui eocyoapcmeennviii mexnuueckuti ynusepcumem, Teepv, Poccus
E-mail: bakhvalova.es@mail.ru

Ilposoounocy uccnedosanue 603MONCHOCMU NONYHUEHUS MPUASUHOE NYMEM NPOBeOeHUs]
MHO2OKOMNOHEHMHOU peakyuu mexcoy 4-tlo0anu3onom, penurayemuieHom u aszuoom
HaAmMpus 8 NPUCYMCMBUU MeObCoOepIcae20 Kamaiusamopa Ha OcHoge Medu U
ceepxcuumozo noiucmupona. B 3agucumocmu om Habopa UCXOOHbIX peazeHmos U YCl08Ull
OvLIU 0OHApYIHCEHbl NPOOYKMbl Peakyull AMUHUPOBAHUS, ASUOUPOBAHUS, KPOCC-COYEeMAaHUs
Conozawupbl, a makice 20MOCO4emaHus cyoCcmpamos.

Knrwouesvie cnosa: medvcodepocawuii  kamanuzamop, — C8EpXCUIUMbBIL  NOJUCTUPOIL,
4-tio0anuson, azuo Hampus, MHO20KOMNOHEHMHAS PeaKyus

Paboma evinonnena npu gunancosou noooepocke Poccuiickoeo nayumozco ¢gonoa
(npoexm Ne 25-73-20071).

Transformations of 4-iodoanisole in the presence of sodium azide and

polymeric copper-containing catalytic systems
Bakhvalova E.,* Nemetz V., Matveeva V., Nikoshvili L.
*Senior Lecturer
Tver State Technical University, Tver, Russia
E-mail: bakhvalova.es@mail.ru

The possibility of producing triazines via a multicomponent reaction between  4-iodoanisole,
phenylacetylene and sodium azide in the presence of a copper-containing catalyst prepared using
copper acetate and hyper-crosslinked polystyrene was investigated. Depending on the initial reagents
and conditions products of amination, azidation, Sonogashira cross-coupling and homocoupling were
detected.

Keywords: copper-containing catalyst, hyper-crosslinked polystyrene, 4-iodanisole, sodium azide,
multicomponent reaction
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Bausinue coctaBa arMmoc(epsl npokajJuBaHus Ha cBoiicTrBa Mo-V-
coeprKaAIlMX KATAJIU3ATOPOB NAPLUHAJIBHOI0 OKUCICHUSA aAKPOJICHHA

Baaxko A.A.,* YecnokoB E.A, Hukudgopos A.HU.

*Cmyoenm, 3 Kypc cneyuarumema
Mocxosckuii cocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyeckuti gpaxyremem, Mockea, Poccus
E-mail: blazhkoaa@my.msu.ru

Cunmesuposana cepus Mo-V-codepacawux Kamanuzamopog MemoooM COOCAHNCOEHUS C
nocnedyroweti mepmoakmueayuei 6 moxe O/N> ¢ ooneti kucropooa om 0 0o 21%.
Tonyuennvle mamepuansvl 0Xapakmepuz08aHvl paooM QU3UKO-XUMULECKUX MEMOO08 aHANU3A
(PD@A, POOC, TIIB), nposedena mooenvhas peakyus OKUCIEHUS AKPOIeUHA 8 AKPUNOBYIO
KUCTIOMY 8 YCIIOBUSAX BbICOKOU KOHeepcuu. Ycmamnoeneno, enusHue Kuciopooa Ha cmaouu
mepmoakmueayuy Ha Kamaiumuueckue ceovicmea cucmem. C ygenuuenuem Kuciopooa
CHUIICAEMCAAKMUBHOCMb, HO COKpawjaemcs 00pazosanue nobo4HblX NpoOyKmo8 OKUCIeHUs 8
U30KOHBEPCUOHHBIX YCIOBUSIX.

Knwuesvie _cnosa:  akponeun,  axpunoeas — Kucioma, — napyuaibHoe — OKUCIEHUe,
Mo-V-cooeparcawue kamanuzamopwl, mepmMoaKmueayus

The influence of the calcination atmosphere on the properties of

Mo-V(-containing) catalysts for partial oxidation of acrolein
Blazhko A.,* Chesnokov E., Nikiforov A.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: blazhkoaa@my.msu.ru

A series of Mo-V-containing catalysts was synthesized by co-precipitation followed by
thermoactivation in an O2/N2 stream with an oxygen content ranging from 0 to 21%. The obtained
materials were characterized using a range of physical and chemical analysis methods (X-ray
diffraction, X-ray photoelectron spectroscopy, and thermogravimetric analysis), and a model reaction
of acrolein oxidation to acrylic acid was conducted under high conversion conditions. The influence of
oxygen during the thermoactivation stage on the catalytic properties of the systems was investigated.
As oxygen increases, activity decreases, but the formation of oxidation by-products in isoconversion
conditions decreases.

Keywords: acrolein, acrylic acid, partial oxidation, Mo-V-based catalysts, thermoactivation.
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MouieKyJISIpHO-TUHAMHMYECKOE MOJIeJTMPOBAHNUE arperamun Kpacureei
Ha ocuose BODIPY

bBauznnn A.A.,* Conosa H.C., Ctapymko A.B., bouenkoB B.E., bouenkoBa A.B.

*Cmyoeum
Mocrkosckuii cocyoapcmeennblil ynusepcumem umenu M.B. Jlomonocosa,
xumuyeckuil ghaxynomem, Mockea, Poccus
E-mail: a.blizninam@gmail.com

Ilpouseoonvie  BODIPY obpasytom  moneKkyisapHvle azpecamvl ¢ UHMEHCUBHOU
@nyopecyenyueti, bnacooaps yemy npedcmasiaom coooll nepcnekmusHble Mamepuansl 0s
npumenenus 6 oOuoumaoddxicunzce, 6 OLED u 6 cencopax. [lannas paboma nocesuena
kpynnozeprucmomy (CG) MONeKyIApHO-OUHAMUYECKOMY MOOENUPOBAHUIO MOJEKYIAPHBIX
azpecamog npouszeoonoco BODIPY 6 eoonvix pacmeopax. CG moodenvs BODIPY o6vina
HOCMPOEHa 8 CPABHUMENbHO HOB0OM U NONYIsApHOM cuinogom none Matrini 3. Ha ocHoge
meopuu Kawa Ovlnu npoananiusupoeanvl munst CmpyKmypul azpe2amos.

Knrouesvie cnosa: npouzsoonvie BODIPY, monekynapHvle azpecamvl, meopus azpe2ayuu

Kawa, J- u H-aepecamovi, kpynHoseprHucmas MOAEKYIAPHAS OUHAMUKA, CUTLOBOE NOJe
Martini 3.

Paboma evinonnena npu noodepacke Munucmepcemea nayku u gvicuie2o oopazosanus PO 6
pamxax 20Cy0apCmeeHHO20 3a0aHusl Mry umMeHu M.B. Jlomonocosa
(mema Ne AAAA-A 21-121011590090-7).

Molecular dynamics simulation of the aggregation

of the BODIPY based dye
Bliznin A.,* Sopova N., Starushko A., Bochenkov V., Bochenkova A.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: a.blizninam@gmail.com

BODIPY derivatives demonstrate aggregate-enhanced emission that makes them promising
materials for applications in bioimaging, OLEDs, and sensors. This work focuses on coarse-grained
(CG) molecular dynamics simulations of molecular aggregates of a BODIPY derivative in aqueous
solutions. The CG model of BODIPY was built using the Matrini 3 force field. The aggregate
structure types were analyzed basing on Kasha's theory.

Keywords: BODIPY derivatives, molecular aggregates, Kasha aggregation theory, J- and H-type
aggregates, coarse-grained molecular dynamics, Martini 3 force field.
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I'mapupoBanne (PPYKTO3bI HA METAJLIOCOAEPKAMMX KATAIH3ATOPAX,
CHHTE3UPOBAHHBIX C HCMOJIb30BAHHEM CBEPXCIIMTOIO MOJUCTHPOJIA

boraanoBa A.M.,* Cyabman M.I, I'puropsre M.E.

*Maeucmp, 1 200
Teepckoti cocyoapcmeennblil mexnuueckuti ynusepcumem, Teepws, Poccust
E-mail: bogdanova.set@mail.ru

T'uopuposanue  pykmosvt  npPoBOOUNOCH ¢ NPUMEHEHUeM  MAamaiioCoOePIHCAUUX
KAManumuyeckux  cucmem,  CUHMESUPOBAHHLIX —C  UCNONL30BAHUEM  CEEPXCULUMO20
nonucmupora mapku MN 100. Yemanosneno, umo pymenuiicooepoicawue Kamaiu3amopbvl
(Ru/CIIC MNI100, Ru-Cu/CIIC MNI100) cnocobuwi obecneuusams 6blCOKYIO KOHBEPCUIO

@dpyKmo3svl npu MASKUX YCI08UAX NPOBEOEHUSL NPOYecca 2UOPUPOBAHUsL PPYKMO3bl.

Knrouesvie cnosa: euopuposanue, kamanuzamop, pymeHutl, Meob, C8ePXCULUMbLL NOJUCUPOIL,
@pykmosa, manHum.

Hydrogenation of fructose on metal-containing catalysts synthesized using

super cross-linked polystyrene
Bogdanova A.M., Sulman M.G., Grigoriev M.E.
*Masters s student, 1st year
Tver State Technical University, Tver, Russia
E-mail: bogdanova.set@mail.ru

Fructose hydrogenation was carried out using metal-containing catalytic systems synthesized using
MN 100 hyper-cross-linked polystyrene. It has been established that ruthenium-containing catalysts
(Ru/HPS MN100, Ru-Cu/HPS MN100) are capable of providing high fructose conversion under mild
conditions of the fructose hydrogenation process.

Keywords: hydrogenation, catalyst, ruthenium, copper, hyper-cross-linked polystyrene, fructose,
mannitol.
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TepMoauHaMuKka aacopOUUM XJOPNPOU3BOTHBIX APOMATHIECKUX KHCJIOT HA
MHUKPONOPUCTHIX YIVISIX: TECTUPOBAHUE MO/IeJIeH U OL[CHKA YJHEPTrUHU
B3aUMOJAEHCTBUSA

Byakun C.A.,""? llapudymuna JI.P.2

*Acnupanm
"Unemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccutickoti akademuu HayK,
Mockea, Poccus
?Axademusa 2pancoanckoii sawumor MIC Poccuu, Xumxu, Poccus
E-mail: tarantul0112@mail.ru

B pabome nposedeno cpasnumenvHoe ucciedosanue MepPMOOUHAMUKU — AOCOPOYUU
XI0pNPOU3BOOHLIX  apomamudeckux — kuciom  (3,5,6-mpuxiop-4-amMuHONUKpUHOBOU U
2,4-0uxnopgeHokcuykcycrol KUCiom) Ha MUKPONOPUCIOM yenepoonom copbenme Cubynum.
Yemanoeneno, umo paenosecue O0ns NUKIOpAMA AOEKEAMHO ONUCHIBACTNCA MOOEIbIO
Jybununa-Padywkesuua, ymo yKaswléaem HA MeXaHuM 00beMHO20 3aNOTHEeHUs. MUKPONOP.
Paccuumannas xapaxmepucmuyeckas 3Hepeus aocopoyuu coomeemcmeyem @Gu3uiecKoll,
YCUNEHHOU CReyuhuUecKumMu 83aumoOeiucmeusimu.

Knrouesvie cnosa: aocopbyus, xnopopeanuueckue coeOuHeHus, yenepoouvie copOeHmbl,
Gusuueckas xumus n08ePXHOCMHBIX A8NEHUL, U30MEPMbl A0copOyuUU

Thermodynamics of adsorption of chlorinated derivatives of aromatic acids

on microporous coals: model testing and evaluation of interaction energy
Bulkin S.A.,'"? Sharifullina L.R.2
*Graduate student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2Academy of Civil Defence EMERCOM of Russia, Khimki, Russia
E-mail: tarantul0112@mail.ru

A comparative study of the thermodynamics of adsorption of chlorinated derivatives of aromatic acids
(3,5,6-trichloro-4-aminopicric and 2,4-dichlorophenoxyacetic acids) on a microporous carbon sorbent
Sibunit was carried out. It is established that the equilibrium for the picloram is adequately described
by the Dubinin-Radostkevich model, which indicates the mechanism of volumetric filling of micropores.
The calculated characteristic adsorption energy corresponds to the physical one, enhanced by specific

interactions.

Keywords: adsorption, organochlorine compounds, carbon sorbents, physical chemistry of surface
phenomena, adsorption isotherms
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JIn3aiiH OPraHo-HEeOPraHUYEeCKUX raJI0OreHoMeTaJIaTOB
¢ ucnoJn3oBanueMm Mmetoaos ML u DL

brikoB A.B.,* llleBeabkoB A.B.

*Acnupanm 4 200a 06yuenus
Mocrkosckuii ecocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: bykov.andrey.sw@gmail.com

T'ubpuonvie canocenomemaniamsl ROCMNEPEXOOHLIX INEMEHMO8 ABISAIOMCS NEPCNEeKMUBHbIM
KAACCOM ~ ONMOJJIEKMPOHHbIX — MAMepuanos,  NpuUMeHeHue  KOMOPbIX — 02PAHUYEHO
HeBO3MOJICHOCMbIO UX HANPABIEHHO20 cunmesd. M3-3a ux ocobenHocmeri MOJNCHO GbLOeNUNb
8KI1A0 NPUPOObI KAMUOHA U YCI0BULL CUHME3d 8 CmpoeHue GOpMUPYIOWe20Css KOMNIeKca U
OMOEeNbHO — paccmMampugams — COOMHOWEHUs — «CMPYKmMypa—ceoticmgo». B pabome
oemoHcmpupyemcs d¢ghgexkmusHocms npumenenus memooogd ML u DL ona pewenus xak
OSPR-3a0ay (nanpumep, npeockazanue L33 noxazvieatom mounocme ~0.1 3B), max u ons
onpeoeneHus poau KamuoHo8 (N00Xo0bl HA OCHOBE KIACMEPU3AYUU NO3B0IULU OOHADYIHCUMD
Nep8oOHEPEOnYI0 8ANCHOCHb INIeKMPOMOonoaocuu moaekyn). Takoce namu npeorazaromcs u
anpooupyromces LLM-mo0enu s asmomamuzupo8aHtoll pazmemxi XumMudeckux OaHHbiX.
Kniouesvie cnosa: ecubpuonvie eanoceHuoHvie  KOMNIEKCHl,  OP2AHO-HEOPeAHUYECKUE
2A02EHOMEMANNamsl, WUPUHA 3ANPEWEHHOl 30Hbl, (QOMONIOMUHECYEHYUs, CMPYKMYPO-
Hanpasisowull acenm, oamacem, cmpykmypHule oeckpunmopul, QSPR, mawunnoe obyuenue,
LLM.

Paboma evinonnena npu noodepicke Hexommepueckoco @onoa pazeumus HaAyKu U
oopaszosanus "Mumennexm".

Design of organic-inorganic metal halides using ML and DL methods
Bykov A.,* Shevelkov A.
*Graduate student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: bykov.andrey.sw@gmail.com

Hybrid metal halides of post-transition elements are a promising class of optoelectronic materials;
however, their practical application is limited by the lack of approaches to directed synthesis. Owing
to their structural features, the contributions of the organic cation and synthesis conditions to the
resulting crystal structure can be disentangled, enabling an independent analysis of structure—
property relationships. In this work, we demonstrate the effectiveness of ML and DL methods for
solving OSPR problems, including band gap prediction with an accuracy of approximately 0.1 eV, as
well as for elucidating the role of organic cations (clustering-based approaches reveal the primary
importance of molecular electrotopology). In addition, we propose and evaluate LLM-based
approaches for the automated parsing of chemical data.

Keywords: hybrid halometallates, organic-inorganic metal halides, band gap, photoluminescence,
structure-directing agent, dataset, structural descriptors, OSPR, machine learning, LLM.
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Pt/«nano»ZSM-5/SiC - HOBbIi1 3P(PeKTUBHBIN KATAJIU3ATOP
THAPOKOHBEPCHH PANCOBOI0 MAaCJa B «3€JIEHbIE» KOMIIOHEHTHI TOILTUB

Baranosa M.H.*!2, Jlokres A.C.12, Uepenunuenko K.A.2,
Canosunkos A.A., lenos A.I.1

*Mnaowuii HayuHbllL COMPYOHUK
THnemumym negpmexumuueckozo cunmesa umenu A.B. Tonuuesa,
Poccuiickas akademus nayx, Mockea, Poccus
2Poccutickuti 20cy0apcmeentviil yHusepcumem Hemu u 2a3a (HayuoHa bHbll
uccneoosamenvckuil ynueepcumem) umenu M.M. I'yoxuna, Mockea, Poccus
E-mail: genchem@gubkin.ru

Bnepsvie uccnedosana  2uOpokousepcusi pancoeoco  Macia HA  CUHME3UPOBAHHOM
2UOPOMEPMATLHO-MUKPOBOTHOBLIM MEMOOOM MOOUPUYUPOBAHHOM NIAMUHOU Mamepude
Hanopazmepuwlti yeonum ZSM-5/SiC. Kamanuzamop noxaszan 8bicokuil 661xo0 y21e6000p0008
Cs+ — 069 macc. %, c codepocanuem anugamuueckux yeneeo0opooos 59 macc. %,
npeumywecmeenno kepocunogoti ppaxyuu (Cs—Cis).

Knrouesvie cnosa: pancosoe macno, nawmopasmepuwviii yeoaum, ZSM-5, naamuna, xapouo
KpeMHUsL, MOMOPHOe MONIUBO, asuayuorHulli kepocut, SAF.

Paboma evinonnena 6 pamkax eocyoapcmeennoco 3adanusi MHXC PAH. B pabome
UCNONIBL308AHO 000PYO0BAHUE YEHMPA KONIEKMUBHO20 NOIb308aHUA « AHanumuyecKuti yeHmp
npobaem 2nybokou nepepabomiu Hegpmu u Hegpmenpoodykmos» MHXC PAH.

Pt/nano ZSM-5/SiC - a new efficient catalyst for hydroconversion of

rapeseed oil into "green" fuel components
Vagapova M.,*!? Loktev A.,"* Cherednichenko K., Sadovnikov A.,! Dedov A.!?
*Junior researcher
T A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
.M. Gubkin Russian State University of Oil and Gas (National Research University), Moscow,
Russia

E-mail: genchem@gubkin.ru
The hydroconversion of rapeseed oil on a platinum-modified nanoscale zeolite ZSM-5/SiC synthesized
by the hydrothermal-microwave method has been studied for the first time. The catalyst showed a high
yield of Cs+ hydrocarbons - 69 wt. %, with an aliphatic hydrocarbon content of 59 wt. %, mainly

kerosene fraction (Cs-Cis).

Keywords: rapeseed oil, biomass, nanosized zeolite, ZSM-5, platinum, silicon carbide, motor fuel,
aviation kerosene, bio-jet, SAF.
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I'mappuposanne CO; na FeK-karanu3arope, HaHeCEHHOM Ha YIJIePOJAHbI
HocutTeab CuOyHuT

Bacekosa JI.B.,'"? Kokiun A.E.,'* Bornan T.B.,'"** Munaes H.B.,” Boraan B.1.1:*3

*Acnupanm 2 2/o0
'Omoenenue Uncmumym ¢pomonnwix mexnonozuii, Kypuamoeckuii KoMniekc
kpucmannoepaguu u pomonuxu HUI] « Kypuamosckuii uncmumymy, Mockea, Poccus
’Unemumym opeanuueckotr xumuu umenu H. JI. 3enunckozo Poccuiickotl akademuu Hayk,
Mockea, Poccus
SMockosckuil 2ocyoapcmeennvitl ynusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: darinavaskova@mail.ru

Usyuenvl 3axkoHoMmepHOCMU 2UOpUposanus ouokcuoa yeiepooa na kamanuzamope 5Fe0.5K/C
6 ouanazone memnepamyp 300—400 °C npu oaenenuu 2.0 Mlla. Yeenuuenue memnepamypol
NPpUBeo K YMEHbULEHUIO 8EPOSIMHOCMU POCMA Yenu (0,) U CeLeKMUBHOCMU NO Y2lie8000po0am
Cs+. C uzmenenuem memnepamypol ¢ 300 0o 400 °C komsepcus eospocia ¢ 13 oo 29 %.
Haubonvwee 3nauenue coomuouieHus onehuHbl/anKaHvl 6 2a3000pA3HBIX Y21e8000P00ax
C>—Cy cocmasnano 4.1 npu 300 °C u cuuzunocw 0o 2.2 npu 400 °C.

Kuwouesvie cnosa: ouoxcud  yenepooa, eudpuposawue,  yene8o0opoovl,  oleqhunbl,
soccmanosnenue CQO,, oicenesocooepicawuli Kamaiuzamop, Kaiui, cunme3 Duuiepa—
Tponuwa.

Hccnedosanue gvinoaneno 3a cuem epanma Poccuiickozo nayunozo ¢ponoa Ne 25-79-20057,
https://rscf.ru/project/25-79-20057/.

Hydrogenation of CO: on a FeK catalyst supported on a Sibunit carbon carrier
Vaskova D.V.,'"2 Koklin A.E.,!> Bogdan T.V.,'"** Minaev N.V.,2 Bogdan V.L.->?
*Graduate student, 2nd year
!Branch Institute of Photon Technologies, Kurchatov Complex of Crystallography and Photonics,
NRC “Kurchatov Institute”, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
3 M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: darinavaskova@mail.ru

The hydrogenation of carbon dioxide on a 5Fe0.5K/C catalyst was studied in the temperature range of
300—400 °C at a pressure of 2.0 MPa. An increase in temperature led to a decrease in the chain
growth probability (a) and selectivity to Cs+ hydrocarbons. With a change in temperature from 300 to
400 °C, conversion increased from 13 to 29 %. The highest olefin/alkanes ratio of C2-Cy4 hydrocarbons
was 4.1 at 300 °C and decreased to 2.2 at 400 °C.

Keywords: carbon dioxide, hydrogenation, hydrocarbons, olefins, CO: reduction, iron-containing
catalyst, potassium, Fischer—Tropsch synthesis.
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I'uapupoBanue COz B MeTaHoJ Ha katajau3aTopax CuO-Zn0/Si0O-,
CuO/Ce0:-Si02, CuO-Zn0O/Ce0:-SiO:: BiusIHNE COCTABA M METOAAa CHHTE3a

Baciora E.A."" Amyp6exos K. T.!, ®énoposa A.A.!, Kanycrun 1.2,
Kycros A.JL"2, Moposos U.B.!

*Cmyoenm
'Mockoeckuii 2ocyoapcmeennwiii ynueepcumem umenu M.B. Jlomonocosa,
xumuyeckuti gpaxyremem, Mockea, Poccus
’Uncmumym opaanuueckoti xumuu umenu H. JI. 3enunckozo Poccutickotl akademuu Hayk,
Mockea, Poccus
E-mail: kvasyuta@gmail.com

HUccneoosano  emusnue  cocmasa  kamanuzamopos — CuO-ZnO/SiO.,  CuO/CeO:-SiO;,
CuO-ZnO/CeO:-SiO: u ycnosuil ux nomyueHus HA KAMAaaumudecKyro aKmueHOCHb 6 DeaKyuu
euopuposanuss COz2 6 memanon. Hocumenu nonyuanu nymém esedenusi oxcuoa yepus (IV) ua
cmaouu 2eneobpazosanusi Kpemuuegot kuciomsl unu Ha SiO2*xH>0 nponumkoti no enazoémxocmu.
B kauecmse memniama ucnonvsosan f-yuxinooekcmput. Kamanuzamopwl oxapaxmepusosarvi
memooamu PDA, nuskomemnepamypuot adcopoyuu-oecopoyuu azoma, UCHbIMAHbLL 68 PeaKyuu
euopuposanuss CO> 6 memanon. Obpasyvl npoOOEMOHCMPUPOBATU 8bICOKYIO YOETbHYIO NIOWA0L
nogepxrocmu (320470 m%2). Haubonvwas npouzsooumensrocms no memauony — 0.55 2/(eam™4)
npu ~300 °C — oocmuenyma na kamanuzamope CuO-ZnO/CeO:- SiO., nonyuennom Hanecenuem
oxcuoa yepus(lV) nponumkoti no eénacoémxocmu (m(CeQz):m(SiOz) = 1:9).

Knrouesvie cnosa: nepepabomrxa CQO», cunmes memanona, CuO, ZnO, CeQ,, cunuxazens,
[- yuxnooexcmpun

HUccneoosanue evinonneno 6 pamkax cocyoapcmeernozo 3aoanus MI'Y umenu M.B. Jlomonocosa
"DynoamenmanbHble OCHOBbI CO30AHUSL MEMANIUYECKUX U KOMNOZUYUOHHBIX Mamepuanos”,
peaucmpayuonuwiit Homep AAAA-A21-121011590083-9.

CO; Hydrogenation to methanol on CuO-Zn0O/SiO2, CuQ/Ce0:-Si0O-,
CuO-Zn0O/CeQ0:-Si0: catalysts: influence of composition

and synthesis method
Vasyuta E.A.,'" Ashurbekov K.T.,! Fedorova A.A.,! Kapustin G.I.,2 Kustov A.L.,"»> Morozov L.V.!
*Student
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: kvasyuta@gmail.com

The influence of synthesis conditions and composition of CuO-Zn0O/SiO:, CuO/CeO:-SiO:,
CuO- ZnO/Ce0:-SiO: catalysts on their catalytic properties was studied. The systems were synthesized
by adding cerium at the gelation stage or by incipient wetness impregnation. Methylated p-
cyclodextrin was used as a template. The catalysts were characterized by XRD, low-temperature
nitrogen adsorption-desorption, H>-TPR, and tested in the reaction of CO: hydrogenation to methanol.
The samples demonstrated a high specific surface area (320—470 m?g). The highest methanol
productivity of 0.55 g/(gcarh) at ~300 °C was achieved on the CuO-ZnO/CeO:-SiO: catalyst
synthesized by adding cerium by incipient wetness impregnation (m(CeQ):m(Si0;) = 1:9).
Keywords: CO: utilization, methanol synthesis, CuO, ZnO, CeO, silica gel, -cyclodextrin
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Menb-1iepuii-0/I0BsIHHbIE KATAJIU3ATOPHI NPEANOYTHTEIbHOT0 OKMCIEHUS
CO B noToKe BOAOPOAA: BJAMSIHME METOAUKHN MPUTOTOBJICHHS

Baxpymes A. /I.,* Kanummn U.10., JlokteBa E.C.

*Cmyoenm, 5 Kypc
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ghaxynomem, Mockea, Poccus
E-mail: an.vahrusheffl@yandex.ru

B oannou pabome npucomosunu 0sa kamanuzamopa 15.8% macc. Cu/CeSnOx ¢ monsipuvim
coomuowenuem Cu:Ce:Sn — 1:3:1 08ymsa memoodamu: «cosmecmuvimy (Cu/CeSnOx-c) u
«nocredosamenvuvimy (Cu/CeSnOx-n). Cu/CeSnOx-c¢ oxaszanca oOonee 3¢pgexmuenvim 8
peaxyuu npeonoumumenvro2o okucienus CO @ nomoke 600opoda. Pu3uUKO-XUMUYECKUMU
Memooamu 8bi81eHbl NPUYUHBL HAOTI00AeMbIX PA3IUYULL.

Knrouesvie cnosa: PROX-CO, meos, okcuod yepus, okcuo 0108d, Kamaiuzamopol.

Hccneoosanue 6vinonrneno npu @QUHAHCOB0U NOOOEPIHCKe 20CYOAPCMEEHHOU NpPOcPaAMMbl
AAAA-A21-121011990019-4 «Dusuxoxumus nOBEPXHOCMU, AOCOPOYUA U  KAMATU3Y.
Asmopul svipadicarom dnacooaprocms Ilpoepamme pazsumus MI'Y.

Copper-cerium-tin catalysts for preferred oxidation of CO in the hydrogen

stream: influence of the preparation method
Vakhrushev A.D.,* Kaplin I.Yu., Lokteva E.S.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: an.vahrusheffl@yandex.ru

In this work, two 15,8 wt.%Cu/CeSnOx catalysts were prepared with a molar ratio of Cu:Ce:Sn —
1:3:1 by two methods: "co-precipitation” (Cu/CeSnOx-c) and "impregnation" (Cu/CeSnOx-n).
Cu/CeSnOx-c proved to be more effective in the preferred oxidation reaction of CO in the hydrogen
stream. Physical-chemical methods revealed the causes of the observed differences.

Keywords: PROX-CO, copper, cerium oxide, tin oxide, catalysts.
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Poanb MIE€POX0BATOCTH MOBEPXHOCTH JICKTPOAa B pCaKIIMH KATOJAHOI'0
BOCCTAHOBJICHUA HUTPAT-UOHA: MOACIUPOBAHHUEC H IKCIICEPUMEHT

BnosenkoB @.A.,* Kozanepos O.A., Ky3smenko I'A., Tapakanos ILII., ®omun I1.B.

*Acnupanm
Boponesicckuii 2ocyoapcmeennsiii yHugepcumen,
xumuueckuii ghaxynomem, Boponeoc, Poccus
E-mail: f.-vdovenkov@gmail.com

Memooom KoHeyHbIX 21eMEHMO8 NPOBEOEHO MOOETUPOBAHUE INEKMPOXUMUYECKO20 npoyeccd,
npomeKaoue20 Ha 21eKmpooe ¢ WepoXo8amol NOBEPXHOCMbIO 8 YVCIOBUAX CMEUAHHO20
MPAHCROPMHO-KUHEMUYECKO20 KOHMPOAs Npu  NOMEHYUOCMAMUYEecKou  NOIApU3ayulL.
Yemanoeneno, umo ¢opma xponoamnepocpamm onpedensiemcs Kax MOpgonocuueckumu
(cpeOnuii  pasmep HepogHOCMEU, (aAKmMop Wepoxoeamocmu NOGePXHOCMU), MAaAK U
KUHeMU4eCKUMU —napamempamu  (KOHCMAaHma CKOpOCmu Ccmaouu nepeHoca 3apsod,
ko3 puyuenm oughgyzuu). Ha ocnoge pazpabomarnnou meopemuyeckoi mooenu npogedeHa
OYeHKA XapaKmepucmux KUHemuyeckol Cmaouy 21eKmpo8oCccmanosienus HUmpam-uoHos Ha
MEOHBIX NOKPHIMUSX PA3IUYHOU ULEePOXO8AMOCHIU.

Knrwouesvie cnosa: ¢axmop wepoxosamocmu, cmewlanHuas KuHemukd, MoOeluposaHue,
Memoo KOHEYHbIX 9J]1eMeHmOo8, 9JIeKMPOBOCCMAHOBIIEHUE, HUMPAm-uoHbl,
XpoHoamnepomempusi.

Paboma evinonnena npu noodepoicke Munucmepcmea nHayku u vicue2o oopazosanusi P@ e
pamkax eocyoapcmeenno2o saoanus BY3am 6 cgpepe nayunou desmenvnocmu na 2025-2027
200vb1, npoexm Ne FZGU-2025-0001.

The role of electrode surface roughness in the reaction of nitrate ion

cathodic reduction: modeling and experiment
Vdovenkov F.A.,* Kozaderov O.A., Kuzmenko G.A., Tarakanov P.P., Fomin P.V.
*Graduate student
Voronezh State University,
Department of Chemistry, Voronezh, Russia
E-mail: fvdovenkov@gmail.com

The finite element method has been used to simulate an electrochemical process occurring on an
electrode with a rough surface under conditions of mixed transport-kinetic control with potentiostatic
polarization. It is established that the shape of chronoamperograms is determined by both
morphological (average size of irregularities, surface roughness factor) and kinetic parameters (rate
constant of the charge transfer stage, diffusion coefficient). Based on the developed theoretical model,
the characteristics of the kinetic stage of electrical reduction of nitrate ions on copper coatings of
various roughness have been evaluated.

Keywords: roughness factor, mixed kinetics, modeling, finite element method, electrical reduction,
nitrate ions, chronoamperometry.
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HccaenoBanne konpopmanuonnsix nepexonos K-Ras(G12D) u K-
Ras(G12C) B kommiekce ¢ YK-8S — HOBbIM KOBaJIGHTHBIM HHTHOMTOPOM
oHkoreHHbIX popm K-RAS

Bnosuna M.B.,* XpenoBa M.I.

*Cmyoenm, 5 Kypc
Mockosckuii cocyoapcmeennwiii yrusepcumem umenu M.B. Jlomonocosa,
xumuueckuii gpaxynomem, Mockea, Poccus
E-mail: ma0O5ria@mail.ru

Kosanenmnoe uneubuposanue mymanmuvix ¢opm K-Ras, exnouans GI12C u GI12D, aersemcsa
NEPCNEeKMUBHbIM HANPAGIeHUeM 6 paspabomkKe NpomueooOnyxoneevlx npenapamos. B oanmoii
pabome uccredyemcsi MexaHusm oopazosanus Kosanewmuvlx aooykmos K-Ras(GI12C) u
K-Ras(G12D) ¢ oxcupan-cooepaxcawum aueanoom YK-8S ¢ ucnonvzoeanuem memooos
karaccudeckou u KM/MM monexkynapuou ounamuru. I1lpogedén ananus onumenbHulX MOJEK)IAPHO-
ounamudeckux mpaexmoput. Ilokazano, umo 00HO20 K1ACMEPHO20 AHAIU3A HEOOCMAMOYHO OISl
8blA6/1eHUS NPEeOPeaKYUOHHBIX COCMOAHUN. AHANU3 2eoMemPpUUecKux napamempos opueHmayuu
HYKIeo(una  OMHOCUMENbHO — B03MOJCHBIX — JIEeKMPOQUIO8  NOKA3AL — NPUHYURUATLHYIO
B03MOJNCHOCb AMAKU NO 000UM AMOMAM KUCAOPOOA 8 00eux paccmampuéaemvlX CUCTNeMdx.
Janvnetiwee uccneoosanue mpebyem 0onee 6bICOKOYPOGHEBBIX PACYEMO8 C NPUMEHEHUEeM
Memo008 K6AHMOBOU XUMUU.

Kanrwouesvie cnosa: K-Ras, mapeemmuvie KoganieHmuwle UHSUOUMOPDL, OKCUPAHOBbIE IIIeKMPOPUIbL,
monexynapras ounamura, KM/MM, cenexmuenocms peaxyuu

Paboma evinonnena 6 pamkax zocyoapcmeenno2o 3adanusi MocCKo8CKoeo 20cydapcmeeHH02o
yrugepcumema umenu M. B. Jlomonocoea (pecucmpayuonnwiii homep 121031300176-3).

Investigation of conformational transitions of K-Ras(G12D) and K-Ras(G12C)

in complex with YK-8S, a novel covalent inhibitor of oncogenic K-RAS forms.
Vdovina M.V.,* Khrenova M.G.
*Student, 5" year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: ma0Sria@mail.ru

Covalent inhibition of mutant forms of K-Ras, including GI12C and GI12D, is a promising direction in the
development of anticancer therapeutics. In this work, the mechanism of covalent adduct formation between
K-Ras(G12C) and K-Ras(G12D) and the oxirane-containing ligand YK-8S is investigated using classical
molecular dynamics and QM/MM simulations. Long molecular dynamics trajectories were analyzed. It was
shown that cluster analysis alone is insufficient to identify pre-reactive states. Analysis of geometric
parameters describing the orientation of the nucleophile relative to potential electrophilic sites
demonstrated the fundamental possibility of nucleophilic attack on both oxygen atoms in both systems
considered. Further investigation requires higher-level calculations using quantum chemical methods.

Keywords: K-Ras, targeted covalent inhibitors, oxirane electrophiles, molecular dynamics, OM/MM,
reaction selectivity
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HccnenoBanne MexaHU3Ma HHUIHANMH TJ1a3MOH-UHIY IHPOBAHHOM
MOJTUMEePHU3AIHH HA MeP(POPUPOBAHHBIX HAHOIJIEHKAX 30JI0TA U cepedpa

Boaocuukos M.HU.,* Conosa H.C., bouenkos B.E.

*Cmyoenm
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: volmax05@mail.ru

Tubpuonvle Hanocmpykmypol Memaii-noaumep npeocmasiaom O001buol uxnmepec 0.
CO30aHUsL CEHCOPO8 C NpedeiomM OOHapydiceHus 00 O00HOoU Mmonekyavl. llepcnekmusHuim
NnOOX000M OJisl UX CO30AHUSL ABNAEMCSL NIAZMOH-UHOYYUPOBAHHAS NOJUMEPUZAYUSL, 8 KOMOPOT
01 UHUYUUPOBAHUSL NOIUMEPUZAYUL UCNOTBIYEMCS IHEPSUSL NIAZMOHHO20 DE30HAHCA, YMO
n0360./15€m KOHMPOIUPOBAMb POC U JIOKAIUZAYUIO NOAUMEPA HA HaHoMacwmabe. B dannoii
pabome ObLL UCCIEO08AH MEXAHUSM UHUYUUPOBAHUSL NPOYecca NIA3MOH-UHOYYUPOBAHHOLL
ROAUMEPUIAYUU AKPULAMUOA HA NePPHOPUPOBAHHBIX HAHONIEHKAX U3 30710Ma U cepedpa.

Karwouesvie cnosa: nnasmon-unoyyupoeamnnas noaumepusayus, KOJNIOUOHAS Jumozpaghus,
NIIA3MOHHbBLU pe30Hanc, mooenuposanue memooom FDTD, nepghopuposarnvie HaHonIeHKU

Paboma evinonnena npu noooepocke Munucmepcmea Hayku u evicuieco obpasoearus PP &
pamkax 20Cy0apCcmeeHHO20 3a0anus Mry umMeHu M.B. Jlomonocosa
(mema Ne AAAA-A21-121011590090-7).

Aemopuvl  vipadcarom  uckpennioro  6nazooapuocms  C.B.  Makcumosy 3a evinonnenue
9/1eKMPOHHO-MUKPOCKONUYECKUX Ucciedosanuti. Mccnedosanue npogoouiocs npu noooepicke
LKII MI'YV «Hanoxumus u nHanomamepuansly.

Establishing the mechanism of plasmon-induced polymerization on

perforated gold and silver nanofilms.
Volosnikov M.,* Sopova N., Bochenkov V.E.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: volmax05@mail.ru

Metal-polymer hybrid nanostructures are highly perspective materials for the sensor creation with a
detection limit of up to a single molecule. A promising approach for their creation is plasmon-induced
polymerization, which uses plasmon resonance energy to initiate polymerization. This approach
allows to control the polymer growth and polymer chain localization at the nanoscale. In this study,
the initiation mechanism of plasmon-induced acrylamide polymerization on perforated gold and silver
nanofilms was investigated.

Keywords: plasmon-induced polymerization, colloidal lithography, plasmon resonance, FDTD
modeling, perforated nanofilms.
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CuHTe3 JIeBYJINHOBOM KHCJIOTHI U3 (PPYKTO3BI C HCIOIb30BAHNEM
NMOJMMEPHBIX TBEPABIX KUCJIOTHBIX KATAJIU3aTOPOB

I'aBpusosa E.IL.,* ManaenkoB O.B., Kucauna O.B., MarseeBa B.I'.

*Cmyodenm mazucmpamypbl
Tsepckotl cocyoapcmeentblil mexHu4ecKull yHugepcumen,
Kagheopa buomexwnonocuu, xumuu u cmanoapmuzayuu Teeps, Poccus
E-mail: ga.evgenya@yandex.ru

B oamnnoti pabome uccnedoeana 603MONCHOCMb CUHME3A BANCHO20 NAAMPOPMEHHO2O
COCOUHEHUs1 — JIeGVIUHOBOL KUCIOMbL — NOCPeOCmeoM oezuopamayuu Gpykmosvl 8
APUCYMCMEUU MEEPOBLIX KUCTOMHBIX KAMAIUZAMOPOE (CYIbPUPOBAHHBIX NOIUMEPOS PAZHOZO
muna). Iloxazano, umo npu UCNOIBL308AHUU MAKUX KAMAIUZAMOPOE BbIX0O Ne8YIUHOBOU
Kuciomol Modxcem npesviuams 60 % om meopemuyecku 803MONCHO20, A CAMU NOTUMEPHbBLE
KUCTIOMHble KAMAIU3AMOPsl AGIAOMC NePCREeKMUBHOU  AlbMEPHAMUBOU, MPAOUYUOHHO
UCNONb3YEMbIM 8 OAHHOU PeaKyUU, MUHEPATbHbIM KUCIOMAM.

Knrouesvie cnosa: nesynunosas kucioma, meépoviii KUCIOMHBIL KAmMaiusamop, (Gpykmosa,
Odezuopamayus, c8epxcuiumblii NOJUCMUPO]L

Paboma evinonnena npu gpunancosoii noooepocxke PHD (npoexm 23-79-00009).

Synthesis of levulinic acid from fructose using polymeric solid acid catalysts
Gavrilova E.P.,* Manaenkov O.V., Kislitsa O.V., Matveeva V.G.
*Masters’s student,
Tver State Technical University, Department of Biotechnology, Chemistry and Standardization,
Tver, Russia
E-mail: ga.evgenya@yandex.ru

This study explores the possibility of synthesizing an important platform compound, levulinic acid, via
fructose dehydration in the presence of solid acid catalysts (various types of sulfonated polymers). It is
shown that using such catalysts, the yield of levulinic acid can exceed 60% of the theoretical yield, and

the polymeric acid catalysts themselves offer a promising alternative to the mineral acids traditionally
used in this reaction.

Keywords: levulinic acid, solid acid catalyst, fructose, dehydration, hypercrosslinked polystyrene
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HccnenoBanune Gporopu3nyecKux CBOMCTB (PIyopeCUHEHTHBIX KpacuTeJen
Ha ocHoBe BODIPY

I'anuko6eposa M.P.,* Kiuemmnna H.H., bouenkoBa A.B.

*Cmyoenm, 4 Kypc cneyuanumema
Mocroeckuii cocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyueckuu ¢haxynomem, Mockea, Poccus
E-mail: milana.galikberova@gmail.com

Jlannoe uccnedosanue Hanpagieno HA YCMAHOBNIEHUE MEXAHUIMOS8 KOHKYPUPYIOUWUX
UBTIYUAMENbHBIX U De3bI31YHaAmeNbHbIX KAHAL08 DPeNiaKcayuul 1eKmMpOHHO-8030VHCOEHHO20
kpacumens BODIPY u eco 3amewennoco amnanoca me3zo-CFs-BODIPY. Omu coedunenus
NPUMEHSIOMCSL 8 (hOMOOUHAMULECKOU U homomepmuyeckol mepanuu, 20e dhexmueHocms
PeNaKCayuoOHHbIX KAHAN08 HANPAMYI0 onpeoesem QyHKYUOHATIbHOCIb Kpacumens. B pabome
C NOMOWDBIO BbICOKOYPOBHEBLIX MEMOO08 KEAHMOBOU XUMUU NPOBEOEH AHANU3 NOBEPXHOCMU
NOMEHYUANbHOU JHepeUU COCmoAHus Sy 6 o0aacmu MuHumMyma u 607u3U KOHUYECKO20
nepeceuenusi Sy/Sy. Iloxazano, umo @gedenue 3amecmumens npuOOUM K CmMadOUIU3AyUU
KOHUYECKO20 NepeceueHus], CHUNCAs IHepeemuyeckull bapvep Kauaia 6HympenHell KOHeepCuu
U YCunueas 6e3vi3nyuyamenbHyl0 peraKcayuio 3aMeujeHHo20 Kpacumes.

Knrouesvie cnosa: BODIPY-kpacumenu, ¢ghnyopecyenyusi, BHympenHsis KOH8epCusl, KOHU4ecKoe
nepeceuenue, me3o-CFs-epynna.

Uccnedosanue evinonneno 6 pamkax —2ocyoapcmeeHnozo  3adanusi  MIY  umenu
M.B. Jlomonocosa, pecucmpayuonuwviii nomep 121031300176-3, ¢ ucnorvzosanuem
obopyoosanus Llenmpa KoOJIIEKMUBHO20 NONIBL30BAHUS C8EPXBLICOKONPOUIBOOUMENbHBIMU
svruucaumenvrvimu pecypcamu MI'Y umenu M.B. Jlomonocosa, a maxorce 8uluucaIumenbHo20
kracmepa RSC Tornado nabopamopuu keanmogou GomoouHamuxu, 3aKyNJIeHHO20 HO
npoepamme passumus MI'Y umenu M.B. Jlomonocosa.

Study of the photophysical properties of BODIPY-based fluorescent dyes
Galikberova M.R.,” Kleshchina N.N., Bochenkova A.V.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: milana.galikberova@gmail.com

This study aims at elucidating the mechanisms of competing radiative and nonradiative relaxation
channels in the electronically excited BODIPY dye and its substituted analogue, meso-CFs-BODIPY.
These compounds are used in photodynamic and photothermal therapy, where the efficiency of the
relaxation pathways directly determines the functionality of these dyes. Using high-level quantum
chemistry methods, we analyze the potential energy surface of the S; state in the Franck-Condon
region, near its minimum, and in the vicinity of the S1/So conical intersection. The introduction of the
substituent is shown to stabilize the conical intersection, lowering the energy barrier for internal
conversion and thereby enhancing nonradiative relaxation in the substituted dye.

Keywords: BODIPY dyes, fluorescence, internal conversion, conical intersection, meso-CF3s group.

48


mailto:milana.galikberova@gmail.com
mailto:milana.galikberova@gmail.com

OuneHkKa CTPYKTYPHBIX IAPAMETPOB M TEPMOXMMHUYECKHX CBOMCTB 3-
aneTu-4-aMuHOQYypPOKCaHA ¢ MOMOUIbI0 KBAHTOBO-XMMHYECKNX Pacy€éToB

lNaaxun A.C.,* CtenanoBa A.B., Jlooanos H.B.

*Cmyoenm
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: jedrong@gmail.com

Bnepsvie nposedena oyenka pasnosecrnou cmpykmypul 3-ayemun-4-amuno-1,2,5-oxcaouason-
2-oxkcuda  nocpeocmeom KeaHmoso-xumuueckux pacuémos memooamu B3LYP u MP2 c
ucnonvzoganuem 6asucos 06-31G(d,p), cc-pVTZ u aug-cc-pVTZ. I[lonyuennvie oOanHble
CONOCMasieHvl ¢ IKCNePUMEHMATIbHBIMU Pe3YIbmamamu 05 psoa pOOCMEEHHbIX COeOUHEHUII.
Paccuumanvr mepmoxumuueckue nonpasku k sumanvnuu u duepeuu 1 uboca.

Knrouesvie cnosa: monexynapuas cmpykmypa, o0Kcaouasonvl, QYpoKcamvl, KEAHMOBO-
XumuyecKkue uccieo008anus

Aemopbl sbipadicaiom 0O1a200apHOCMb U OMMEYAOm, Ymo paboma GblNOIHEHAd 8 PAMKAX
pabom no meme Ne 121031300090-2 zoc. 3a0anus «Monekyiaprhoe cmpoeHue u
HAOMONEKYIAPHASL OP2aHU3ayUs UHOUBUOYANbHBIX 8eulecms, UOPUOHBIX U (DYHKYUOHATbHBIX
Mamepuanosy.

Evaluation of structural parameters and thermochemical properties of 3-

acetyl-4-aminofuroxan using quantum chemical calculations
Galkin A.S.,* Stepanova A.V., Lobanov N.V.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: jedrong@gmail.com

The equilibrium structure of 3-acetyl-4-amino-1,2,5-oxadiazole-2-oxide was evaluated for the first
time using quantum chemical calculations with the B3LYP and MP2 methods using the 6-31G(d,p),
cc-pVTZ, and aug-cc-pVTZ basis sets. The obtained data were compared with experimental results for
a number of related compounds. Thermochemical corrections to enthalpy and Gibbs energy were
calculated.

Keywords: molecular structure, oxadiazoles, furoxans, quantum chemical studies
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IIpumeneHne MeMOpaH POCCUIICKOTo MPOU3BOACTBA AJIsl OCYIIKH
MPUPOJAHOIO ra3a

TI'opoxoBa A.H.,* Koaabimes B.P.

*Cmyodenm mazucmpamypbl
Poccutickuii 2ocyoapcmeennbiii ynusepcumem ne@mu u 2a3a (HAYUOHATLHBLI
uccneoosamenvckuil yuueepcumem) umenu U.M. I'yoxuna, Mockea, Poccus
E-mail: vrkoldyshev@gmail.com

Hccnedosanue pasnuunvix Memo0oo8 oCyuKl 2a308biX NOMOKO8 NPU ONPEOeNEHHbIX YCI08UAX U
mpeboBaHUsIX K npoyeccy no3eosiiom ulsieums Haubonee 3phekmusHvlil cnocob u nymu e2o
onmumuzayuu. B pabome paccmompeno cpasHenue CyujeCmsyroujux mexHoaiocutl OCyulKu
APUPOOHO20 2a3a U BO3MONCHOCHb NPOBEOCHUS. OCYUKU MEeMOPAHHbIM  MemoOOM C
ucnonvzosanuem memopan. Ilposedeno ucciedosanue MpaAHCROPMHBIX U PA30ETUMENTbHBIX
Xapakmepucmux MemOpan POCCULICKO20 NPOU3B00CMEd C UCNOIb308AHUEM MOOECIbHbIX
napo2azoebix cmecell ¢ YYemom GIUSHUSL MeMNepamypwvl, COOepICaAHUs NaApos B00bl U
oasnenus.

Kniouesvie crosa: membpannoe pasoenenue 2azo8 u napos, OCywika 2asos, yodajienue 61acu,
NPUPOOHDBILL 2A3.

Application of Russian-made membranes for natural gas dehumidification
Gorokhova A.N.,* Koldyshev V.R.
*Masters’s student
LM. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
E-mail: vrkoldyshev@gmail.com

The study of gas flows dehumidification methods under certain conditions and requirements for the
process allows us to identify the most effective method and ways to optimize it. The work considers a
comparison of existing technologies for drying natural gas and the possibility of membrane
dehydration. A study of the transport and separation characteristics of Russian-made membranes was
conducted using model vapor-gas mixtures taking into account the influence of temperature, water
vapor content and pressure.

Keywords: membrane gas and vapor separation, gas dehydration, moisture removal, natural gas.
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CuHTe3 MATHUTHBIX OMOKATAJIM3ATOPOB Ha OCHOBE )epPMEHTOB KJjacca
OKCHIOPEeaYKTAa3

I'pebennuxoBa O.B.,* IOced-A3y3 Hecpun, Cyabsman A.M., MateeBa B.I.

*Iloyenm
Tsepckoii cocydapcmeentbiii mexHudecKull ynueepcumem, kagpeopa Buomexnonozuu,
xumuu u cmanoapmuzayuu, Teeps, Poccus
E-mail: olechkamatveeva@mail.ru

Maenumnvle Hanouacmuyvl SAEIAOMCA YCHEWHbIM UHCIPYMEHMOM OISl UMMOOUIUZAYUU
Gepmenmos, 6enkos, NeKApPCMEEHHbIX NpPenapamos u Opyeux OuonrocUdecKu aKmueHbIX
Mmonekyn. B oannoii pabome nepokcudaza KopHsa XpeHa Oblia KOBANEHMHO UMMOOUIUI08AHA
HAa MA2HUMHbLE HAHOYACUYbI, CUHME3UPOBAHHbIE NOAUOILHLIM cnocobom. H3yueno enuanue
memnepamypvl u pH Ha akxmuenocme CUHMEIUPOBAHHBIX OUOKAMAIUMAPOS, A MAKICE UX
CMAaOUIHOCMb 8 HECKONLKUX PEYUKILAX.

Kurouesvie  cnosa:  okcudopedykmasvl, — nepokcuodasd,  MAcHUMHblEe — HAHOYACMUYDL,
uMMOOUIU3AYUSL, OUOKAMATUZANOP.

Paboma evinonrnena npu gpunancosoti noooepoicke epanma PH®D 24-79-10042.

Synthesis of magnetic biocatalysts based on oxidoreductase enzymes
Grebennikova O.V.,* Yusef-Azuz Nesrin, Sulman A.M., Matveeva V.G.
*4ssociate Professor
Tver State Technical University, Department of Biotechnology, Chemistry and Standardization,
Tver, Russia

E-mail:-olechkamatveeva@mail.ru
Magnetic nanoparticles are a successful tool for the immobilization of enzymes, proteins, drugs, and
other biologically active molecules. In this work, horseradish root peroxidase was covalently
immobilized onto magnetic nanoparticles synthesized by the polyol method. The effect of temperature
and pH on the activity of synthesized biocatalysts, as well as their stability in several cycles, has been

studied.

Keywords: oxidoreductases, peroxidase, magnetic nanoparticles, immobilization, biocatalyst.
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Hosrbie noppupunarel naaus(I1l) aias ¢poroxkaraauTuyecKux NpuIOKeHUil
I'punesa Y.B.,"”” Onapuna A.J1.,> Hoausanosckas JI.A.,2 Bupun K.I1.,2 llusansze A.FO.2

Cmyoenm
I HUU «Bvicwas wxona sxonomuxuy, Mockea, Poccus
2 Unemumym uszuveckoi xumuu u snekmpoxumuu um. A.H. @pymxuna Poccutickou
akademuu Hayk, Mockea, Poccus
E-mail: grinevauliana698@gmail.com

OoHuM U3 YHUKANLHBIX CBOUCME NOPOUPUHOS A818emCcs CNOCOOHOCMb 2eHepUpo8amy
axmusnwvle hopmul kuciopooa (ADK) npu ¢pomoesoszbyscoenuu. Pannee 6v110 nokazano, 4mo
sseoenue unous(lll) yseenuuusaem gomoxamarumuueckyo aKmMuHOCMb NOPHUPUHOBLIX
gomocencudbunuzamopos 6 peakyuu OKUCIeHUsl OpeaHudeckux cyav@uoos [Shremzer E.S.,
Polivanovskaia D.A., Birin K.P., Tsivadze A.Y., Journal of Catalysis. 2025.]. B nacmosaweii
pabome 0OblIO GbIAGIEHO, uMO 68edeHue Mmemanioyenmpa unousa(lll) 3mauumenvro
yeenuyugaem cmaburbHocmsb noxyyeHHvix coeounenuti 6 cucmeme CCly/MeOH (1:2).
Domoxamanumuyeckas —aKMuGHOCMb  ObLIA  UCCIE008AHA HA  MOOENbHOU  peakyuu
gomooxucnenua muoanuszona. Ilpu obryyeHuu MaroMowHo c6emoouoOHoll 1amnoi 3a 16 y
ovina docmuenyma 65% Koneepcusi u makcumanvHoe yucio kamanumuyeckux yuxiog (TON)
6 78 000.

Knrouesvie cnosa: nopgupunamer  unous(lll), gdomocmabunvnocms, pomoxamanus,
OKUCTIeHUe OP2AHUYECKUX CYIbPUOOS.

Paboma evinonnena npu ghunancosotl noooepaicke Munucmepcmea HAyKu U 8blCULE2O
obpaszosanusi Poccutickoit @edepayuu.

Novel indium(III) porphyrinates for photocatalytic applications
Grineva U.V.,'" Oparina A.D.,? Polivanovskaia D.A.,’ Birin K.P., Tsivadze A.Y.?
*Student
National Research University Higher School of Economics, Moscow, Russia
2A.N. Frumkin Institute of Physical Chemistry and Electrochemistry, Russian Academy of Sciences,
Moscow, Russia
E-mail: grinevauliana698@gmail.com

One of the unique properties of porphyrins is their ability to generate reactive oxygen species (ROS)
upon photoexcitation. It has previously been shown that the introduction of indium(Ill) enhances the
photocatalytic activity of porphyrin photosensitizers in the reaction of organic sulfide oxidation
[Shremzer E.S., Polivanovskaia D.A., Birin K.P., Tsivadze A.Y. //Journal of Catalysis. 2025. 1163271].
In the present work, it was found that the incorporation of an indium(Ill) metal center significantly
increases the stability of the obtained compounds in a CCly/MeOH (1:2) system. The photocatalytic
activity was investigated in a model reaction of thioanisole photooxidation. Upon irradiation with a
low-power LED lamp for 16 hours, 65% conversion was achieved with a maximum turnover number
(TON) of 78,000.

Keywords: indium(Ill) porphyrinates, photostability, photocatalysis, oxidation of organic sulfides.
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Tpancdopmanysi rHAPOJIM3HOIO JUTHUHA B All€TOHUTPUIIE

Jemennn A.K.,"*? Mamenko H.B.,? Boraan T.B.,>’ Kokaun A.E..,? Bornan B.1.2?
*Cmyoenm
'Mockosckuil 2ocyoapcmeennviii ynusepcumem umenu M.B. Jlomonocoea,
buonoeuueckuti paxyromem, Mockea, Poccus
2Unemumym opeanuveckott xumuu umenu H. /. 3enuncrozo Poccuiickoil akademuu Hayx,
Mockea, Poccus
SMockosckuil 2ocyoapecmeennwiil ynusepcumem umenu M.B. Jlomonocosa,
xumuyueckuu gpaxynomem, Mockea, Poccus
E-mail: demeninanton@yandex.ru

Jenonumepuzayuio 2udpoau3Ho2o 1ucHUHA 6 cpede ayemonumpuia ocyujecmensiau npu 250,
274, 295 °C. Ilpooykmul ananuzuposaiu memooamu BOKX, I'TIX, cazoeoui xpomamozpaghuu,
xpomamo-macc-cnekmpomempuu, MK cnekmpockonuu u npooounu 31eMeHmHbll aHATU3.
Cmenens Oenonumepusayuu cocmasuna 15-25 %, nepeweowiue 6 pacmeop 8 pesyibmame
O0enoaumepuzayuu MOHoO- U OlU2OMepHble pasmenmsbl auecHuna umerom pazmep om 0.5 0o 8
Hm. Ceepxkpumuyeckue yCi08us NOOHUMAIOM YPo8eHb Oenoiumepuzayuu Ha 67%.

Knrouesnie crnosa: JIUCHUH, denOﬂumepmauuﬂ, ayenmoHumpuii.

Transformation of hydrolyzed lignin in acetonitrile
Demenin A.K.,"*> Mashchenko N.V.,2 Bogdan T.V.,>* Koklin A.E.,> Bogdan V.I.23
*Student
I M.V. Lomonosov Moscow State University, Department of of Biology, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
3 M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: demeninanton@yandex.ru

Depolymerization of hydrolyzed lignin in an acetonitrile medium was carried out at 250, 274, 295 °C.
The products were analyzed by HPLC, GPC, gas chromatography, chromato-mass spectrometry, IR
spectroscopy, and elemental analysis. The degree of depolymerization was 15-25%, and mono- and
oligomeric lignin fragments converted into solution as a result of depolymerization range in size from
0.5 to 8 nm. Supercritical conditions raise the level of depolymerization by 67%.

Keywords: lignin, depolymerization, acetonitrile.
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reJIb-HOJII/IMepHI)Ie JIEKTPOJUTHBIC CUCTEMBI IJIA CYIIEPKOHACHCATOPOB

HesinkoB JI.A.,* Apxunosa E.A., UBanoB A.C., CaBuioB C.B.

*Acnupanm
Mockosckuti cocyoapcmeenubiil yHugepcumem umenu M.B. Jlomonocosa,
xumuyeckuti pakyromem, Mocksa, Poccus
E-mail: gingerzealot@gmail.com

Tenv-nonumepHule 21eKMpoIUmMsbl HA OCHOBE HOMUBUHUNOB020 CRUPMA U NPONULCH2TUKOISL C MACCOBLIM
coomnouienuem 4:5 u cooepyucanuem LiTFSI 10-50 wmacc. % xapakmepusylomcsi NOHUNCEHHOU
KPUCMANIUYHOCIbIO U NOBLUUEHHOU NOOBUNCHOCMbIO NONUMEPHLIX yenel. Yeenuuenue Oonu conu
npueooUm K poCmy KOHYEeHmpayuu Hocumeneu 3apsaoa U CYWeCmeenHOMy MNOBbIUEHUI0 UOHHOU
anekmponposoonocmu, oocmuzarowei nopsoka 10~ mCm/cm npu komnamnoti memnepamype. Ilosvluenue
memnepamypbl OONOIHUMENLHO YCUNUBAEM NPOBOOUMOCHb 3d CUEM YBenuueHus c80000H020 00béMa U
obnezuenus uonHo2o mpaucnopma. Pesynsmamer pabomsl noOmeepoicoarom nepcneKmueHOCms OAHHbIX
INEKMPOAUMOE OJisl NPUMEHEHUS @ CUCEMAX XPAHEHUsL SHEPUU U CYNEPKOHOEHCANOPAX.

Knrouesvie cnosa: cenv-nonumepnvie snexmpoaumol, NOIUSUHUNLOBLU cnupm, nponureneruxons, LiTFSI,
UOHHAA  H]IEKMPONPOBOOHOCMb,  KPUCMAIUYHOCNL — NOJUMEpPd, — CUCMeMbl  XPAaHeHUus  dHepeul,
CYNEepPKOHOEHCamopbl.

Paboma svinoanena npu ¢punancosoii noodepoicke Poccutickoeo nayunozo ¢honoa
(npoexm Ne 25-19-00263).

Gel Polymer Electrolyte Systems for Supercapacitors
Deyankov D.A.,* Arkhipova E.A., Ivanov A.S., Savilov S.V.
*Graduate student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: gingerzealot@gmail.com

Gel polymer electrolytes based on polyvinyl alcohol and propylene glycol with a mass ratio of 4:5 and a
LiTFSI content of 10-50 wt.% are characterized by reduced crystallinity and enhanced mobility of polymer
chains. An increase in salt content leads to a higher concentration of charge carriers and a significant rise
in ionic conductivity, reaching values on the order of 10 ~' mS/cm at room temperature. An increase in
temperature further enhances conductivity due to an increase in free volume and facilitation of ion
transport. The results obtained confirm the high potential of these electrolytes for application in low-
temperature energy storage systems and supercapacitors.

Keywords: gel polymer electrolytes, polyvinyl alcohol, propylene glycol, LiTFSI, ionic conductivity,
polymer crystallinity, energy storage systems, supercapacitors.
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JAByxcrynenuaras moaeab LLM—GNN a1 yckopeHus qu3aiiHa
HEOPraHUuYeCKMX KPpHUCTALIIOB

Hynaxos U.B.">" KopoJes B.B.!, Murpodanos A.A.'?

*Cmyoenm
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
HUncmumym uckycemeennoco unmennexkma, Mocksa, Poccus
’Mockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckui ghaxynomem, Mockea, Poccus
E-mail: dudakoviviwmy.msu.ru
Paspabomxa mamepuanoé c¢ 3a0aHHbIMU XAPAKMEPUCMUKAMU BAJICHA OJIsl IHEP2emuKu,
9NeKMPOHUKU U Opyeux mexuonocuu. OOHAKO u3zyyeHue CEOUCME MAMepuanlos u pacyémol
ab initio mpebyrom O60ILUWUX BLIYUCIUMENLHBIX PEecypPco8, d NPOSHO3UPOBAHUE CBOUCME
yenodxcHaemces noaumopgusmom kpucmannog. Cywecmeayrowue memoovl 00bIYHO ONUPAIOMCS
Ha U3BECMHYI0 KPUCMAIIUYECKYIO CMPYKMYPY UIU UCNONb3YIOM  Henpimvle CHhocoobl
nepexooa om cocmasa Kk cmpykmype. B pabome npeonacaemcs Ho8vlll Memoo, 00X00auull
o2paHudenuss n00X0008, OCHOBAHHBIX MOJILKO HA XUMUYECKOM cocmase.
Memoouxa cocmoum u3z 08yx smanog: cuauana A3vikosas mooenv CrystaLLM eenepupyem
Kpucmannudeckyio cmpykmypy 6 euoe CIF-aiinos, samem epaghogvle HelipoHHble cemu
(CGCNN, MEGNet, CartNet) npocnosupytom ceoticmea no smum gairam. Memoo nokazan
8bICOKYIO MOYHOCMb: OH YCHEeWHO NpeocKasai ece yemoipe ceoticmaa us oamacema SNUMAT
u 18 uz 20 ceoticms uz oamacema JARVIS DFT (6 pamxax 6enumaprxa LLM4MatBench), umo
0eMoHCmpupyem e20 npeumyujecmsa nepeo npamviMu Memooamu npeocKa3aHus Ha 0CHO8e
XUMUYECKO20 cOCmasd.
Knrwouesvie cnosa: mamepuanosedenue, npocHO3Upo8aHue CE0UCMS, HeopeaHuyecKue
KPUCMALLbL, MAUWUHHOE 00yYeHue, O0abuUe A3bIK0ble MOOEeIU, epagosvie HelpoHHble Cemu.

Two-stage LLM—GNN model for accelerating the design of inorganic

crystals
Dudakov I.V.1'* Korolev V.V.!, Mitrofanov A.A.1?
*Student
I M.V. Lomonosov Moscow State University, Institute for Artificial Intelligence, Moscow, Russia
2 M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: dudakovivi@my.msu.ru
The development of materials with specified properties is important for energy, electronics, and other
technologies. However, studying the properties of materials and performing ab initio calculations
require significant computational resources, and predicting properties is further complicated by the
polymorphism of crystals. Existing methods typically rely on known crystal structures or use indirect
approaches to transition from composition to structure. This work proposes a new method that
overcomes the limitations of approaches based solely on chemical composition.
The method consists of two steps: first, the Crystal.LM language model generates crystal structures in
the form of CIF-files, and then graph neural networks (CGCNN, MEGNet, and CartNet) predict
properties based on these files. The method demonstrated high accuracy, successfully predicting all
four properties from the SNUMAT dataset and 18 out of 20 properties from the JARVIS-DFT dataset
(as part of the LLM4MatBench benchmark), demonstrating its advantages over direct chemical
composition-based prediction methods.
Keywords: materials science, property prediction, inorganic crystals, machine learning, large
language models, graph neural networks.
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AncopOLMOHHBIE, KATATUTHYECKHE U CEHCOPHbIE CBOMCTBA OKCH/IA
rpageHa u ero nNpoOU3BOAHBIX

Egcees I.C.,"" Illnmos A.C.,""* Kpamnun J.I'.!
*Acnupanm
THnemumym 6uoxumuyueckou gusuxu um. H.M. Dmanysna Poccuiickotl akademuu Hayk,
Mockea, Poccus
’Mockoeckuil uzuxo-mexnuveckuii uncmumym, Mockea, Poccust
E-mail: georgii.s.evseevi@gmail.com

Oxkcuo epagena (OI) u eco npouzsoomvie 061a0arOm HACMPAUBAEMBIMU AOCOPOYUOHHBIMU,
KAMAanumuyeCckumMu U CeHCOPHbIMU CEOUCMBAMU, ONa200apsi 03MONCHOCIU MOOUDUKayuu
PA3HO0OPA3HBIMU  (DYHKYUOHATLHLIMU 2PYIRAMU U co30aHus komnozumos. Ol aensemcs
NePCneKMUBHOU OCHOB0U 05l A0COPOEHMO8 KAK Op2AHUYeCKUX, MAaK U HeOpeaHUu4ecKux
saepsazusarowux eewecms. Ol svicmynaem 8 Kauecmee 2emepoeHHO20 KaAmaiuzamopd 60
MHO2UX peaxkyusix, 6 MmoM uucie, OKUcienus, eoccmanosnenusi, smepugpuxayuu u C-C-
ceasvisanus. Mamepuanvl Ha ocnoge Ol Haxo0sm npumeHeHue 8 pazIUyHbIX 00IACMAX HAYKU
U MeXHuKu, 8 YACMHOCMU, 8 2a3080lU ceHcopuke. [[opabomanHblii NPOSPAMMHBIL KOO
asmomamuzupyem 2enepayuro mooenvHolx cmpykmyp Ol 0151 0anvhetiue2o npeocKa3anus ux
CBOUCME C NOMOWBIO MEMOO08 KBAHMOBOU XUMUU.

Knrwouesvie cnosa: oxcuo epagena, O0symepnvie mamepuanvl, @QyHKYUUOHAIbHbIE 2PYNNbL,
MexaHuyecKue oeghopmayuil, 2a308ds CEHCOPUKA

Paboma evinonnena npu ¢punancosoti noooepacke PH® Ne25-73-10250.

Adsorption, catalytic and sensor properties of graphene oxide and its

derivatives
Evseev G.S.,I" Shishov A.S.,’ Kvashnin D.G.!
*Graduate student
'Emanuel Institute of Biochemical Physics of Russian Academy of Sciences, Moscow, Russia
’Moscow Institute of Physics and Technology, Moscow, Russia
E-mail: georgii.s.evseevi@gmail.com

Graphene oxide (GO) and its derivatives exhibit tunable adsorption, catalytic, and sensor properties
due to their ability to be modified with various functional groups and form composites. GO is a
promising basis for adsorbents of both organic and inorganic pollutants. GO acts as a heterogeneous
catalyst in many reactions, including oxidation, reduction, esterification, and C—C bonding. GO-based
materials are used in various fields of science and technology, particularly in gas sensing. The
modified software code automates the generation of GO model structures for subsequent prediction of
their properties using quantum chemistry methods.

Keywords: graphene oxide, two-dimensional materials, functional groups, mechanical deformations,
gas sensing
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Ili1anapuble geeKThl KaK (PAKTOP MOABHKHOCTH KApKaca B KpeMHe3¢éMax
¢ Tonosiorueit MFI

Enoaes 3.C.,* Hukonaenko S1.U., KoctiokoB U.A., KacbsinoB U.A., Hukugopos A.U.

*Acnupanm
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: zakhar.enbaev@chemistry.msu.ru

B pabome na cepuu xpemnesémos mononocuu MFI ¢ konmponupyemvim ypogHem 3ameujeHus
eemepoamomos (Si/Me = 40, Me = Ti, Ga, Al) u 08ymsa mopghonocusimu Kpucmaiio8 NOKA3aHo,
YUMo MNOOBUINCHOCMb KAPKACA U CBA3AHHBIN C Hell a0COPOYUOHHO- U meMnepamypHo-
uHoyyuposanHuvlil ¢hasoewviii nepexoo (P2i/c & Pnma) ssnsiomcs He moavko @yHKyuetl
cocmaesa, a 6 pewlarowell cCmenenu onpeoensiomcs mukpocmpykmypou. Ha muxpocnumkax
1IOM obuapyosicenvl nianapHvle Manoy2no6vle OOMeHHble SPAHUYbL, KOMOPble KOPPENUPYIOm C
ucue3HogeHuem nepexooa 8 ciyyae cgepuieckoi mopgonozuu kpucmannos. Tem camvim, Ha
npumepe MFI kax MmoOenvHol KApKACHOU cucmemsvl NPOOeMOHCMPUPOBAHO, 4O
NIOCKOCMHblEe OedheKmbl MO2Ym “‘GbIKIIOUAMb ~ CO2NACOBAHHYI0 NEPECMPOUKY KapKacd, 8usisl
Ha npoghuns uzomepm aocopoyuy u KOpPeKmMHOCMb OYeHKU MUKPONOP.

Knrouesvie cnosa: yeonumsi, xpemmesémol, adcopbyus, ¢hazosvie nepexoovl, 08yMepHble
Oegexmul, NOPOWIKOBASL DEHM2EeHOBCKAsl OUPDPaKyus, HUZKOMEMNepamypHas aocopoyus
aA30ma, NPoceeyUsauds 2NeKmpOHHAsE MUKPOCKONUSL.

Planar defects as a factor of framework flexibility in MFI-type silicas
Enbaev Z.S.,* Nikolaenko Y.I., Kostyukov I.A., Kasyanov L.A., Nikiforov A.IL.
*Graduate student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: zakhar.enbaev@chemistry.msu.ru

In this study, using a series of MFI silicas with controlled heteroatom substitution levels (Si/Me = 40,
Me = Ti, Ga, Al) and two crystal morphologies, we demonstrated that framework mobility and the
associated adsorption- and temperature-induced phase transition (P2:/c & Pnma) are not solely a
function of composition but are crucially determined by microstructure. TEM micrographs revealed
planar low-angle domain boundaries, which correlate with the disappearance of the transition in the
case of spherical crystal morphology. Thus, using MFI as a model framework system, we
demonstrated that in-plane defects can "switch off" cooperative framework rearrangement, ensuring
the correctness of micropore estimation in silicas based on adsorption data.

Keywords: zeolites, silicas, adsorption, phase transitions, two-dimensional defects, powder X-ray
diffraction, low-temperature nitrogen adsorption, transmission electron microscopy.
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Oco0eHHOCTH CTPYKTYPbI U KATAJTUTHYECKHE CBOIICTBA B YIVIEKHCJIOTHOM
KOHBEPCUM MeTaHA KATAJTUTHYECKOT0 MAaTepHaJia HA OCHOBE
HHMKEJIbCOAEPKAIIEro CJA0MCTOr0 IBOHHOI0 THAPOKCHIA MATHUSI-AJTIOMUHU S

Epmakos E.B.,'" Jloktes A.C.,'"> CagoBuukos A.A.,! lenos A.I.'*

*Acnupanm
"Unemumym negpmexumuuecxozo cunmesa um. A.B. Tonuueea, Poccutickas akademus HayK,
Mockea, Poccus
’Poccutickuii 2ocyoapcmeennbviil ynueepcumen Heghpmu u 2a3a ((HayuoHatbHbllL
uccnedosamenvckuil yuueepcumem) umenu U.M. I'yoxkuna
Mockea, Poccus
E-mail: ermakov_ev@ips.ac.ru

Cunmesuposan U UCCIE008aH CMAOUNBHBIL U YCMOUYUBLIL K  3AY2NePOANCUBAHUIO
Kamanuzamop yereKUciomuol KOHeepcuu memana 6 cunmes-eas. Kamanusamop nonyuen ma
OCHOBE  HUKENbCOOepICae20  CLOUCHO20  0BOUHO20  2UOPOKCUOA  ANIOMUHUS-MACHUSL.
Kamanusamop noxazan evixoowr 6odopooa u CO ~90% u 6 npoyecce kamanuza cOXpau
COUCMYIO 2UOPOMATILKUMONOOOOHYI0 CIMPYKMYPY.

Knrouesnie cnosa: YeneKuciaonmHuasa KoOHeepcusi memana, kamaius, HUKeilb, caoucmoiil 080UHOU
ZMOPOKCMO MACHUA-ANIOMUHUA, CUHME3-2A3

Paboma  evinonnena npu  noooepacxke PH®  (Coenawenue Ne  23-13-00098),
eocyoapcmeennoeo saoanusi MHXC PAH, [JKII HHXC PAH u MOHX PAH.

Structural features and catalytic properties in carbon dioxide methane
conversion of a catalytic material based on nickel-containing layered double

magnesium-aluminum hydroxide
Ermakov E.," Loktev A.,'2 Sadovnikov A.,! Dedov A.!2
*Graduate student
T A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
’I.M. Gubkin Russian State University of Oil and Gas (National Research University),
Moscow, Russia
E-mail: ermakov_ev@ips.ac.ru

A stable and carburization-resistant catalyst for the carbon dioxide conversion of methane into
synthesis gas has been synthesized and investigated. The catalyst is based on a nickel-containing
layered double aluminum-magnesium hydroxide. The catalyst showed ~90% yields of hydrogen and
CO and retained a layered hydrotalcite-like structure during the catalysis process.

Keywords: carbon dioxide conversion of methane, catalysis, nickel, layered double magnesium-
aluminum hydroxide, synthesis gas.
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Karamurndyeckue cBoiictrea MnQ,/Ce0:-Si0: 1 MnQO,/Zr0:-Si0:
B ceJieKTUBHOM okucjaeHnuu CO B n30bIiTKe H2

Edumenxo JI.A.,* Kanuiun U.1O., JlokTeBa E.C.

*Cmyodenm, 5 Kypc
Mockosckuii 2ocyoapcmeennblii yHugepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: leoefimenko@gmail.com

Buisgneno enuanue cocmasa oKCUOHO20 HOCUMENA HA KAMAIUMUYECKUe CE0UCmea cucmem
MnO,/CeO0:-Si0: u MnO./Zr0O:-SiO: 6 peaxyuu npeonoumumenvriozo oxucienusi CO 6
usbvimke 6ooopooa (PROX-CO). Ilposedero cpasHeHue Xapakmepucmuk Kamaiusamopos,
NONYYEHHLIX MEMNAAMHLIM CUHME30M C NOCNe0VIOUUM HAHECeHUeM Mapeanya Memooom
nponumxu u cooepacawux Ce/Si u Zr/Si (mon.) = 1/1, w(Mn) = 10 macc.%. Kamanuzamopul
oxapaxmepu3zoganvl memooamu PDA, KP-cnexkmpockonuu, COM-3/]A, TIIB-H: u PDIC.
bonee svicoxas axkmuenocmov u cenekmusHocmo xamanuzamopa MnO,/CeQO:-SiO: 6 PROX-
CO npu 100150 °C obycnosnena ycunenuem kamanumuueckozo oeticmeus MnOx 3a cuem
npucymcmeusi CeQ:, obraoarouie2o 6biCOKOU KUCIOPOOHOU EMKOCMbIO U CNOCOOHOCMbIO K
néekomy nepexody Ce*«—Ce*. CoemecmHnoe Oeticmsue 08yX aKMUBHBLIX KOMHOHEHMOS
obecneuusaem 2¢hghexmusrnoe npomexanue peaxyuu no mexanusmy Mapca-ean Kpesenena.

Knrouesvie cnosa: npeonoumumenvroe oxucienue CO 8 npucymcmeuu 8000pood, OUOKCUO
yepusi, OUOKCUO YUPKOHUS, OUOKCUO KDEMHUS, OKCUO MApP2anyd

Aemopwvr  O6nazooapam  Ilpoepammy pazeumus MIY  umenu M.B. Jlomonocosa 3a
npedocmasienHoe 000py0osaHue.

Uccneoosanue evinonweno npu @QUHAHCOB0U NOOOepICKe 20CYO0apPCMBEHHOU NPOCPAMMbl
AAAA-A21-121011990019-4 « Duzukoxumus nogepxHocmu, a0copoyus u Kamaauzy.

Catalytic properties of MnO,/CeO:-SiO: and MnOy/ZrQO:-SiO:
in selective CO oxidation in H:-Rich Stream
Efimenko L.A.,* Kaplin I.Yu., Lokteva E.S.
*Student, 5th year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: leoefimenko@gmail.com

The influence of the oxide support composition on the catalytic properties of the MnO./CeQO:-SiO: and
MnO,/ZrO:-SiO: systems in the reaction of preferential oxidation of CO in excess hydrogen (PROX-
CO) was revealed. The characteristics of catalysts obtained by template synthesis followed by
manganese deposition by impregnation and containing Ce/Si and Zr/Si (mol) = 1/1, w(Mn) = 10 wt.%
were compared. The catalysts were characterized by X-ray diffraction, Raman spectroscopy, SEM-
EDA, TPR-H:, and XPS. The higher activity and selectivity of the MnO./CeO:-SiO: catalyst in PROX-
CO at 100-150 °C is due to the enhanced catalytic activity of MnO. due to the presence of CeO:,
which has a high oxygen storage capacity and is capable of easily undergoing the Ce*«—(Ce’"
transition. The combined action of the two active components ensures the efficient reaction via the
Mars-van Krevelen mechanism.

Keywords: preferential CO oxidation, ceria, zirconia, silica, manganese oxide
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I'mapuposanune CO; Ha OM(PYHKIIHOHATBHOM KAaTAJIH3ATOPE B 3AaBUCUMOCTH
OT KOMIIOHEHTHOTI'0 COCTaBa

Heanos I'K.,'" Maepue A.A,! UBanosa U.N.'?

*Cmyoenm
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
2 Unemumym negpmexumuueckozo cunmesa um. A.B. Tonuueeéa Poccuiickotl akademuu Hayk,
Mockea, Poccus
E-mail: grigorii.ivanov@chemistry.msu.ru

B pabome uccnedosanu ougynxyuonanrvuvie kamanuzamopsi cuopuposanus CO: 6
Vene6o0opoovl. B kauecmee OKCUOHO20 KOMNOHEHMA UCHONIb308ANU WNUHEIU HA OCHO8€
memannog Il u Il epynn IICXD []. U. Menoeneesa: ZnGa:04 u Cdin:04, a maxace CuO-ZnO-
Al>Os kak obpasey cpasnenus, a 6 kauecmse Kuciomuozo — SAPO-34. Kamanuzamopul 6vi1u
NPOMeCmuposanbl 8 peakyuy npespaujenuus] YeneKucio2o 2a3a 6 oleQuHbl npu memnepamype
380 °C u oasnenuu 2.7 MIla. Hccneoosanue (pusuko-xumMuueckux c60tUcme Kamaiuzamopos u
UX KOMNOHEHMO8 NPOBOOUNU CLEOVIOWUMU MEemoOamu: HUKOmMeMnepamyphas copoyus
azoma, POA, POnA, COM, TIIB-H,, TIl/[-NH;3. OnmumanvHuim no cOB0KYNHOCMU C8OUCME —
kongepcusi CQO: 12 %, cenexmusnHocmos obpazosanus oneguunoe 63 % — oxazancs
kamanuzamop Ha ocnoge ZnGa:0a.

Knrouesvie cnosa: oughynkyuonanvuwvii kamanuzamop, CO,, SAPO-34, memanon, wnumnens.

Cunme3z  obpa3zyos,  uzyueHue UX  HNOPUCMBIX  XAPAKMEPUCMUK,  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX, KUCIOMHBIX U KAMAIUMUYECKUX CBOUCME HNPOGOOUNU 8 pAMKAX
eocyoapcmeennoco  3aoaumuss MI'Y  um. M. B. Jlomonocosa, pecucmpayuoumwiii
Homep Ne AAAA-A21-121011990019-4.

Paboma ewvinonnena c ucnonvzosanuem 060py0o8anus, npuodOpemeHHo20 3a Cuém cpeocms
HayuonanvHoz2o npoekma "Hayka u ynusepcumemur”.

Hydrogenation of CO; on a tandem catalyst depending on the component

composition
Ivanov G.," Maerle A.,! Ivanova 1.1
*Student
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2 A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
E-mail: grigorii.ivanov@chemistry.msu.ru

Tandem catalysts for the hydrogenation of CO: into hydrocarbons were studied. Spinels based on
metals of groups Il and IIl of the periodic table were used as the oxide component: ZnGa>0O4 and
CdIn;04, as well as CuO-ZnO-A1:0s as a reference sample, and SAPO-34 as an acid component. The
catalysts were tested in the reaction of converting carbon dioxide into olefins at a temperature of 380 °
C and a pressure of 2.7 MPa. The physico-chemical properties of the catalysts and their components
were studied using low-temperature nitrogen sorption, X-ray diffraction, X-ray fluorescence
spectrometry, scanning electron microscopy, temperature-programmed hydrogen reduction and
temperature-programmed desorption of ammonia. The catalyst based on ZnGa:0+ proved to be
optimal in terms of the combination of properties: CO: conversion of 12 %, olefin selectivity of 63 %.
Keywords: tandem catalyst, CO», SAPO-34, methanol, spinel.
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IIporuo3upoBaHue XuMu4eckux caBuros **Nb, *> Mo, 295T1 SIMP mis
KOMILTIEKCOB PeIKHX H MEPEXOIHBIX METAJIJIOB ¢ MOMOIIbLI0 MAIIIMHHOIO
o0yueHus1

Hcaes S1.1.,* KoBaues A.E., XonoB U.A.

*Cmyodenm, 2 Kypc masucmpamypbl
Hnuemumym xumuu pacmeopos umenu I'.A. Kpecmosa Poccutickoti akademuu HayK,
Heanoeo, Poccus
E-mail: isaev.yaroslav.ivanovo@gmail.com

Ilpeocmasnen nooxo0 mawunHo20 00yueHus O NPOSHOZUPOBAHUS XUMUYECKUX COBU08
SMP s0ep >Nb, Mo u **Tl ¢ komnaexcax nepexoonvix memannos. Ha obyuaiowem nabope
uz 1490 skecnepumenmanvHulx 3Havenull nokasano, umo mooeav CatBoost ¢ nooobpanHviMu
2D—o0eckpunmopamu (RDKit ons Nb, Mold2 ona Mo, ECFP oaa Tl) npesocxooum no
moyHocmu b6e30eckpunmopHvie memoosl. JIyuwue modenu oocmuenu RMSE 351.1 ppm (umo
cocmasnsem 10.6 % om ouanasona) ons *>Nb, 394.0 ppm ona *>Mo (7.4 %) u 538.4 ppm ons
205TI6.1 %). Pezynomamvr noomeepocoaiom s>pgexmusnocms CatBoost u  eascnocmo
8b100pa  0ecKpunmopog O ObICMPO2O NPOSHOZUPOBAHUA BEIUYUH XUMUYECKUX COBUL08
cuenanog 6 cnexkmpax AMP 05 pewienus npuKkIaoHvIx 3a0ay.

Knrouesvie cnosa: xumuueckuii cosue AMP, nepexoOnvie memannvl, MauwunHoe 0dyyeHue

Jlannas  paboma  ewvinoinena npu  nooodepoicke  Poccutickoeo  mayunoeo  ponoa
(npoexm Ne 22-13-00257-11) u Munucmepcmea nayku u evicuie2o obpazosanus Poccutickoul
@eodepayuu (npoexm Ne 075-15-2021-579).

Prediction of >3Nb, *>Mo, 2*>T1 NMR chemical shifts for complexes of rare

and transition metals using machine learning
Isaev Y.I.,* Kovalev A.E., Khodov I.A.
*Master's student
G.A. Krestov Institute of Solution Chemistry, Russian Academy of Sciences, Ivanovo, Russia
E-mail: isaev.yaroslav.ivanovo@gmail.com

A machine learning approach for predicting NMR chemical shifts of *>Nb, *>Mo, and **TI nuclei in
transition metal complexes is presented. Using a training set of 1490 experimental values, it is shown
that a CatBoost model with selected 2D descriptors (RDKit for Nb, Mold2 for Mo, ECFP for TI)
outperforms descriptor-free methods in accuracy. The best models achieved an RMSE of 351.1 ppm
(which constitutes 10.6% of the range) for *>Nb, 394.0 ppm for “’Mo (7.4%), and 538.4 ppm for *%TI
(6.1%). The results confirm the efficiency of CatBoost and the importance of descriptor selection for
the rapid prediction of chemical shift values in NMR spectra to solve applied problems.

Keywords: NMR chemical shift, transition metals, machine learning
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Karaautuveckuii KpeKuHr 0uoHedTH, CTAOMIM3UPOBAHHOM PA3JINYHBIMH
pacTBOpUTEISIMH

Kamununa H.A.,* Ky3neuos I1.C., [lementneB K.H.

*Muaowuil HayuHblll COMPYOHUK
Hnemumym nepmexumuueckozo cunmesa um. A.B. Tonuuesa Poccutickoti akademuu HayK,
Mockea, Poccus
E-mail: kalinina.na@ips.ac.ru

buonegpmo (FH) — nepcnexmugnoe 60306H08/15eM0e Cbipbe, 0OHAKO 8bICOKASL KUCTOMHOCMb U
HeyCmouyu8oCms K HA2pegy Npensimcmeyom ee npsamol Kamaiumudeckol nepepabomke,
umo mpebyem OonoaHumenvHoco smana cmaounusayuu BH. B pabome uccredosano
pazbasnenue BH opeanuueckumu pacmeopumensimu u 8aKyymuvlm oucmuiismom (Bl) c
nocnedylowuM 6061e4eHUuemM CmabduIu3uUpOBaHHbIX 00paA3y08 8 Npoyecc KAmdaiumuieckKo2o
Kpexkunea. bvino ycmanoeneno, umo ucnonvzoeanue Memamord uiu Moyond MoabKO
cosmecmuo ¢ BJ] nozeonunu yeeiuuumsv mepmMudeckyro CmMabuibHOCmv coipba. Jlyuuiue
noKazamenu KpekuHea Ovliu NOAYYEeHbl NpU UCNOAb308AHUU MOLYOIA: BbIXOO0 OEH3UHOBOU
dpaxyuu - 51.9 %, oowas koneepcus - 76.4 %.

Kniouesvie cnosa: 6uomacca, o6uonegpmo, cmaburuzayus Ouonegpmu, mepmuveckasn
CMAbUILHOCIb, KAMATUMUYECKUL KPEKUHS

Paboma svinonnena 6 pamkax 2cocyoapcmeennoeo 3adanuss MHXC PAH.

Catalytic cracking of bio-oil upgraded with various solvents
Kalinina N.,* Kuznetsov P., Dement’ev K.
*Junior research
A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
E-mail: kalinina.na@ips.ac.ru

Bio-oil is a promising renewable feedstock. However, its high acidity and low thermal stability prevent
direct catalytic processing, necessitating an upgrading step. This study investigates the stabilization of
bio-oil via dilution with organic solvents and vacuum gas oil, followed by catalytic cracking of the
stabilized blends. Only the combined use of methanol or toluene, with vacuum gas oil, improved the
thermal stability of raw bio-oil. The use of toluene led to the highest yield of gasoline fraction 51.9 %
and convection 76.4 % in catalytic cracking.

Keywords: biomass, bio-oil, bio-oil stabilization, thermal stability, catalytic cracking
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OueHka CeKTPaJbHBIX XaPAKTEPUCTHK IEPUBATOB AMUHOKHCJIOT €
AA0CWIXJIOPHUIOM HA NMPUMepe pa3padoTaHHOM aHAJTIMTHYECKOH METOAMKH
onpe/eJeHNs] AMUHOKHCJIOT B 0€JIKOBBIX IIpenaparax

KaambikoBa A.A.,1""? Kycrosa T.IL,! Kanmbikos I1.A.2

*Acnupanm
'Heanoeckuii 2ocyoapcmeennviii ynusepcumem, Heanoso, Poccus
240 «[lenepuym», noc. Bonveunckuit, Poccust
E-mail: a kalmykova@generium.ru

B pabome npedcmasnenvt pesynomamvi OYeHKU CHEKMPOE NONOWEHUSI AHATUMUYECKUX
CUCHAI08, NOJNYYEHHBIX 8 npoyecce paspaboOmKUu AHATUMUYECKOU MemoOUuKu onpeoenenus
CB0DOOOHBIX AMUHOKUCIOM  (2UCMUOUH, apeunut). OO0vekmom uccied08aHus 6biCMynai
JIeKapCmMeEeHHbILL npenapam, npeocmasiaouwuil. coooll 2yMaHu3UpOBAHHOE MOHOKIOHAIbHOE
anmumeno, NoiyuyeHHoe Ha ocHose pekombunanmuou /JHK u umeowee 6 céoem cocmase
8bICOKYI0 KOHYEHmpayuio yeneso2o deika (oxono 150 me/mn), a maxoce ecnomozamenvHvle
KOMNOHEHMbl,  cnocobcmeyiowue  cmabunuzayuu  6eika U HPensmcmeyiowue  e2o
dezpaouposanuro — Cc80000HbIe AMUHOKUCIOMbL 2UCMUOUH U  apeurud. Memoouka
npeocmasnsiem coboll NpPeoOKONOHOYHYI0 Oepusamuzayuro  oopasya 0abCcuIxiopuoom ¢
nocieoyrouum pazoenernuem anaiumos memooom OD BIKX ¢ YD-BHUJ] oemexmuposanuem
0epusamos aMuHOKUCION.

Knrouesvie cnosa: amunoxuciomel, oepusamusuyus, HABC-Cl, BO)KX, obuonpenapamei,
CNEeKmpbl NO2IOWeHUSL.

Evaluation of the Spectral Characteristics of Amino Acid Derivatives with
Dabsyl Chloride Using a Developed Analytical Method for Determining

Amino Acids in Protein Preparations
A.A. Kalmykova,"»"? T.P. Kustova,' P.A. Kalmykov*
*Graduate student
Ivanovo State University, Ivanovo, Russia
2JCS "Generium", Volginsky, Russia
E-mail: a.kalmykova@generium.ru

This paper presents the results of evaluating the absorption spectra of analytical signals obtained
during the development of an analytical method for determining free amino acids (histidine, arginine).
The subject of the study was a medicinal product, a humanized monoclonal antibody produced using
recombinant DNA and containing a high concentration of the target protein (approximately 150
mg/ml), as well as auxiliary components that promote stabilization and prevent degradation—the free
amino acids histidine and arginine. The method involves pre-column derivatization of the sample with
DABS-CI, followed by separation of the analytes using reversed-particle HPLC with UV-Vis detection
of amino acid derivatives.

Keywords: amino acids, derivatization, DABS-CI, HPLC, biopreparations, absorption spectra.
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HUccaenoBanue koMiiekcoB Ni ¢ AMUHOKHCJIOTAMH

U ux 4f—merasnakpunraroB meronamu UK-cnexkrpockonnu
Kapmanos A.Jl.,'* CaBapen A.P.,> HoBukosa E.A.,> lo;kenxo B, /1.
*Cmyoenm
'Poccutickuii xumuxo-mexunonozuueckuii ynusepcumem umenu .M. Menoeneesa, Boicuuii
Xumudeckuil Konneoxe Poccutickoti akademuu nHayk, Mockea, Poccus
2Uncmumym opaanuueckoti xumuu umenu H /. 3enuncrkozo Poccutickou Axademuu nayk,
Mockea, Poccus
SMockoeckuii 2ocyoapcmeennviii ynueéepcumem umernu M.B. Jlomonocoea, Xumuueckuii
¢axynemem, Mockea, Poccus
E-mail: alexkarma2006(@gmail.com

IIpoussedeno uccredosanue UK-cnekmpos noenowenus xomniexcos Ni ¢ amunokuciomamu
(L-Ile, L-Val, L-Gly) u ux memanrakpunmamos cocmasa [LaNis(AA)12](ClO4)s; (AA —
AMUHOKUCIOMA) C NAHMAHOUOAMU C NPUMEHEeHUeM U30MONHO20 3ameujeHusi amomoe NH-
epynnvl Ha amomvl D u DFT-pacuémos. OcywecmeneHo moyHoe omHeceHue noJoc
noenowenus MK-cnekmpos  Ni(AA)>2H>O u  [LaNis(lle)12](ClOy)s,.  [na  Ni(Gly):
00OHapYdICeHO 3HaAYUmMeNbHOe pacujenyienue Koaebanui KapOOKCUNbHOU 2pYNnbl, 6bl36AHHOE
yeenuuenuem kosanenmuocmu cesizu Ni-O1 u mocmuxogou koopounayuu 08yms amomamu Ni.
Ilpeonoocena cmpykmypa Ni(lle); na ocnosanuu 3akonomepnocmei UMEHEHUs GeUYUHbL
ACOO~ 6 o6e3soocennvix  komniekcax. B HK-cnekmpax — memaniaxpunmamos
[LaNis(AA)12](ClO4)s obuapysceno paszogoenue noaocvl acCCUMEMPUUHO20 BALEHMHBIX
konebanuit COO-epynneoi.

Knrouesvie cnosa: memannakpunmamuol, 1aHmMaHouobl, KOMNIEKCHbl, PEOKO3EMeENbHble
9NeMeHmbl,  CNeKMPOCKONUs, HUKelb, UH@DPAKPACHAs ~ CNeKMPOCKONUs,  HOPMATbHO-
KOOPOUHAMHbIU AHATU3, U3OMONHOE 3aMeueHuUe.

Study of Ni complexes with amino acids and their 4f-metalacryptates by IR
spectroscopy methods

Karmanov A.D.,'* Savarets A.R.,2 Novikova E.A.%, Doljenko V.D.!?
*Student
I'D.I. Mendeleev Russian University of Chemical Technology,
Higher Chemical College of Russian Academy of Sciences, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry of the Russian Academy of Sciences,
Moscow, Russia
’M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: alexkarma2006@gmail.com

A study of the IR absorption spectra of Ni complexes with amino acids (L-Ile, L-Val, L-Gly) and their
metallacryptates [LaNis(AA)12](ClO4)3 (AA — amino acid) with lanthanides was conducted using
isotopic substitution of NHz-group atoms with D atoms and DFT calculations. Precise assignment of
the absorption bands in the IR spectra of Ni(AA):-2H:0 and [LaNis(Ile)12] (CIO4)3 was carried out.
For Ni(Gly)., significant splitting of the carboxyl group vibrations was discovered, caused by an
increase in the covalency of the Ni-Ol1 bond and bridging coordination by two Ni atoms. The structure
of Ni(lle): was proposed based on the patterns of change in the A(COO’) value in dehydrated
complexes. In the IR spectra of the metallacryptates [LaNis(AA)12](ClOy)s, a doubling of the band
corresponding to the asymmetric stretching vibration of the COO™ group was observed.

Keywords: metallacryptates, lanthanoids, complexes, rare-earth elements, spectroscopy, nickel,
infrared spectroscopy, normal coordinate analysis, isotopic substitution.
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Pa3pa6oTka Moe/ M ¢ HCIOIb30BAHHEM MAIIMHHOIO 00yYeHHUsI 1JIs1
MpPeACKA3aHHs XUHMHYECKHX CABUIoB sizep >>Mn u >'Fe

KoBagen A.E.,* Ucaes S1.U., Xonos U.A.

*Acnupanm 1 200a 0byuenus
Hncmumym xumuu pacmeopos um. I'A. Kpecmoesa Poccutickoti akademuu Hayx,
Heanoso, Poccus
E-mail: aleks-kovalev-2001@mail.ru

B nacmosweii pabome o6vina pazpabomana mooeinb, NOCMPOEHHASI C NOMOWbIO Memood
MmawunHozo obyyenusi Chemprop, a makdce ¢ ucnonvzosanuem ancopummos CatBoost u
Trans-CNNi 0Ons npeockazanus XUMU4yeckux coueos cuenanoe AMP s0ep nepexoomwvix
memannos Mn u 'Fe. Ilpueedenvl epaguxu pacnpedenenus XuMudeckux cO6U208 u
cpasnenus 3nadenui ouuoxu RMSE ons kasxcooii mooenu.

Knrouegvie cnosa: nepexoonvie memannvi, AMP-cnexmpockonus, Xumudeckuti cogue,
MawunHnoe obyuenue, CatBoost, RdKit, Trans-CNNI.

Paboma ewvinonnena npu ¢unancogoti noodepawcke Poccuiickoeo nayunozo ¢gonoa, npoexm
22-13-00257-11.

Development of a machine learning model for predicting chemical shifts of

Mn and *’Fe nuclei
Kovalev A.,* Isaev Y., Khodov 1.
*Graduate student
G.A. Krestov Institute of Solution Chemistry Russian Academy of Sciences, Ivanovo, Russia
E-mail: aleks-kovalev-2001(@mail.ru

In this study, a model was developed using the Chemprop machine learning method, as well as using
the CatBoost and Trans-CNNi algorithms, to predict the NMR chemical shifts of the Mn and ’Fe
transition metal nuclei. The graphs of the distribution of chemical shifts and the comparison of the
RMSE error values for the models predicting the chemical shifts of the studied nuclei are presented.

Keywords: transition metals, NMR spectroscopy, chemical shift, machine learning, CatBoost, RdKit,
Trans-CNNi.
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KauyecTBeHHbIIT U KOJNYeCTBEHHBIH COCTAB OPraHUYEeCKMX KHUCJIOT B BUHE
KaK M0Ka3aTeJ b MIeHTU(PUKAIMH TAKOT0 BUAA (pajbcupuranmm, Kak
NeTHOTH3 AU

KoBanépa A. M.,* JIunarosa JI. II.

*Cmyoenm
Poccuickuii skonomuuecxuii ynusepcumem um. I'. B. [Inexanosa, Bvicwas wikona «Hoevie

mamepuansl u mexunonoeuuy (gaxyremem), Mockea, Poccus
E-mail: aleksa2507@bk.ru

B oannou cmamve paccmMompeHo NoHAmMue NeMUOMU3AYUY, d MaKice PaAcCMOMpPeHbl
PAa3IuyUs XUMUYECKO20 COCMABA GUHA, NOJYYEHHO20 OObIYHbLIM CHOCOOOM U CHOCOOOM
nemuomuzayuu. B pezyiemame ananusa coenamvl 8bl800bl O MOM, KAK 6blA8UMb OAHHbII
cnocob  ganvcugukayuu U mMepvl NPeoOynpexrcoeHus B03HUKHOBEHUS OAHHO20 6U0a
Ganvcugpuxkayuu na poinke. CocmasieHa MemoouKa UcCcie008anus Ol OnpeoeneHUs.
nemuomu3ayuu 6UHA.

Kniouesvie cnosa: nemuomuszayusi, 6uHO, SUHHbLI HANUMOK, MEXHUYECKUL pecalameHm,
20CY0apCmMEeH bl CMAHOAPM, XpoMamocpaus, XumMudeckuil cocmas, uoenmuguxkayus,
Ganvcugpurayus.

The qualitative and quantitative composition of organic acids in wine as an

indicator of the identification of such a type of falsification as petiotization
Kovaleva A.M.,* Lipatova L. P.
*Student
G.V. Plekhanov Russian University of Economics, Higher School of New Materials and Technologies
(Faculty), Moscow, Russia
E-mail: aleksa2507@bk.ru

The concept of petiotization, as well as the differences in the chemical composition of wine produced
using conventional methods and the petiotization method was discusses. The analysis concludes with
recommendations on how to identify this type of adulteration and prevent its occurrence in the market.
The article also provides a research methodology for determining the petiotization of wine.

Keywords: petiotization, wine, wine beverage, technical regulation, state standard, chromatography,
chemical composition, identification, adulteration.
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CB0ICTBa AHTHCTOKCOBBIX JIOMUHO(OPOB U MEXaHU3MbI AHTHCTOKCOBOM
JIIOMUHECUHEHI U

Koxarkun U.J.,* lepounun A.B.

*Cmyoenm, 4 Kypc cneyuanumema
Mockoeckutii 2ocyoapcmeennulil ynusepcumem umenu M.B. Jlomonocosa,
xumuyeckuti gpaxyromem, Mockea, Poccust
E-mail: ivankozhatkin@gmail.com

Paboma npeocmasnsem coboti numepamypHuili 0030p NO  AGNEHUID AHMUCMOKCOBOU
JTromMuHecyenyuu. Paccmampuearomesi HeKomopuvle Mexamusmvl Npoyeccos, NPUBOOAWUX K
amomy senenuto. OQbcyscoaromes npumepsvl XUMUYECKUX CUCTEM PAasIUdHOU Npupoosl, 6
KOMOPbIX IKCNEPUMEHMANbHO HAOM00ANach aAHMUCTOKCO8A JIOMUHECYEeHYUs, a makxoice
B03MOJICHOCMU €€ NPAKMUYECKO20 NPUMEHEHUSL.

Knrouesvie cnosa: anmucmoxcosa JIOMUHECYECHYUA, ANKOHBEPCUA, NEePeHOoC IHeEpcUl,
MEXAHUIM ﬂekcmepa, mpunjem — mpuniemnasi aHHUSUJIAYUAL.

Hccneoosanue 8bINOJIHEHO 8  pamkax 20CY0apCcmeeHHo20 3a0anus Mry
umenu M.B. Jlomonocosa, pecucmpayuorusiii nomep 121031300176-3.

Properties of anti-Stokes phosphors and mechanisms of

anti-Stokes luminescence
Kozhatkin L.D.,* Scherbinin A.V.
*Student, 4-th year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: ivankozhatkin@gmail.com

This paper presents a literature review on the phenomenon of anti-Stokes luminescence. Some
mechanisms of the processes leading to this phenomenon are examined. Examples of chemical systems
of various natures in which anti-Stokes luminescence has been experimentally observed are discussed,
as well as the possibilities of its practical application.

Keywords: anti-Stokes luminescence, upconversion, energy transfer, Dexter mechanism, triplet-triplet
annihilation
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KBaHTOBO-XMMHI4YeCKOe MOACJINPOBAHNE A[COPOLIMH ALETHJICHA U 3TUJICHA
Ha MAJIbIX OMMeTaJJInYecKknx kiaacrepax InPd

Koasinenkos A.P.,'" Ilnuyruna /I.A.,> Mapkos I1.B.,! Mamkosckuii U.C.,!
Craxees A.JO.!

*Acnupanm
THnemumym opeanuyueckot xumuu umenu H. J]. 3enunckozo Poccuiickotl akademuu Hayk,
Mockesa, Poccus
’Mockosckuii 2ocyoapcmeennvitl ynusepcumem umenu M.B. Jlomonocosa,
Xumuyeckuil paxynomem, Mocksa, Poccus
E-mail: kar@ioc.ac.ru

Memooom meopuu ¢hynkyuonana niomunocmu (DFT) ¢ ¢pynkyuonanom LPBEVVV npogeoero
MOOenupoganue A0COPOYUOHHLIX KOMNIEKCO8 ayemunieHa U OdMmuieHa ¢ 4-amomHuimu
kracmepamu In,Pds, (n = 0-4). Paccmompeno enusinue e6sedenuss In na sHepeuio u
eeomemputo ceasviganus CoH> u CoHy ¢ uccnedyemvimu xnacmepamu. Iloxazano, umo
yeenuuenue codepacanusi In 6 Pdln knacmepax, 6 yeiom, npueooum K O0CIAONEHUIO
aocopoyuu Kaxk ayemusienda, maxk u SmuieHd.

Kurouesvie crosa: ayemunen, smunen, aocopoyus, bumemaniuieckue Kiacmepol, NALIAOUL,
unouu, DFT

B pabome ucnonvzosana memooonoaus, pazpabomanuas npu evinoanernuu npoekma PH® 23-

13-00301.

Quantum-chemistry simulation of acetylene and ethylene adsorption on

small bimetallic clusters InPd
Kolyadenkov A. R.,'" Pichugina D.A.,2 Markov P.V.,! Mashkovsky L.S.,! Stakheev A. Yu.!
*Graduate student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: kar@ioc.ac.ru

The simulation of the adsorption complexes of acetylene and ethylene with In,Pds., (n = 0-4) clusters
was calculated at DFT LPBEVVV level. The influence of the introduction of In on energy and
geometry of the binding of C:H> and C>Hy with the clusters was considered. It has been shown that
increasing the In content in PdIn clusters, in general, leads to a weakening of the adsorption of both
acetylene and ethylene.

Keywords: acetylene, ethylene, adsorption, bimetallic clusters, palladium, indium, DFT.
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Binsinue yci10BUil CBEPXKPUTHYECKOM (PIIOUIHOM IKCTPAKIUU AMOKCHAOM
yriiepoaa Ha 3¢ GeKTUBHOCTh U3BJIeUYeHU OMOAKTHUBHBIX COeIMHEHUI 1
BuTtamuHa E u3 xopsl ocunbl (Populus tremula L.)

Kopenanosa 51.10.,* Apyuiun JLIO., Koanenko C.A., Xaiipyrauaos B.®.

*Acnupanm 1 200 obyuenus
Kazanckuii nayuonanvuulii uccredosamenvcekuti mexunono2udeckuii ynusepcumem, Kazam,
Poccusa
E-mail: yaroslava2900@mail.ru

Ha ocnose memooa ceepxkpumuueckoti (puioudHOU IKCMPaKyuu ¢ UCNOIb308AHUEM OUOKCUOA
yenepooa oOvlnu nonyuenvl skcmpaxkmul Populus Tremula L. npu memnepamype 313.15 K u
oasnenuu 15, 20 u 30 Mlla. /{na cpaenenus KoIuvecmeeHHbIX NoKazamenet CcOOeplHCaHusl
sumamuna E u anmuoxcuoanmusix ceoticme 6vin nonyuen sxkcmpakm Populus Tremula L. ¢
UCNONB308AHUEM MPAOUYUOHHO20 Memooa (nemponetiHbim d¢pupom). Konuuecmeennoe
onpedenerue sumamuna E nposoodunoce memooom 2azoeou xpomamoepaguu (I'’X-MC).
Ananuz eviasun npucymcmeue sumamuna E 60 ecex mpex skcmpakmax, NOMYYEHHbIX C
nomowvto CO:. Bvixoo sumamuna E Ovin nonyyen npu maxcumanviom oasnenuu 30 Mlla u
memnepamype 313.15 K ¢ evixooom 8.5 %. Memooom xpomamo-macc-cnekmpomempuu Obi
onpeoener kKomnonenmuwviti cocmas COz-sxcmapkma Populus tremula L., 6 xomopom
8bIAGNEHO 3HAYUMENbHOE KOMUYECMBO OJICUPHBIX KUCIOM U ux 3¢hupos, cocmasusowee
32.74 %.

Kniouesvie cnosa: Populus tremula L., kopa ocunbl, ceepxkpumuueckas @aouoHas
IKCMpaxyusi, OUOKCUO yernepood, KOMINOHEHMHbL COCMA8.

Hccneoosanue svinonneno 3a cuem epanma Poccutickozco nayunozo gponoa Ne22-79-10129-11,
https://rscf.ru/project/22-79-10129-11/.

The influence of carbon dioxide supercritical fluid extraction conditions on
the efficiency of bioactive compound and vitamin E recovery from aspen

bark (Populus tremula L.)
Korepanova Ya.Yu.,* Yarullin L.Yu., Kovalenko S.A., Khairutdinov V.F.
*Graduate student
Kazan National Research Technological University, Kazan, Russia
E-mail: yaroslava2900@mail.ru

Based on the supercritical fluid extraction method using carbon dioxide, Populus Tremula L. extracts
were obtained at a temperature of 313,15 K and pressures of 15, 20, and 30 MPa. For comparison of
the quantitative indicators of vitamin E content and antioxidant properties, a Populus Tremula L.
extract was obtained using a traditional method (with petroleum ether). Quantitative determination of
vitamin E was carried out by gas chromatography (GC-MS). The analysis revealed the presence of
vitamin E in all three CO:-derived extracts. The yield of vitamin E was obtained at the maximum
pressure of 30 MPa and temperature of 313,15 K with an output of 8,5 %. The component composition
of the CO; extract of Populus tremula L. was determined by chromatography-mass spectrometry,
which revealed a significant amount of fatty acids and their esters, constituting 32,74 %.

Keywords: Populus tremula L., aspen bark, supercritical fluid extraction, supercritical CO,, chemical
composition.
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Bausinne cootHomenusi Ce/La u BBeleHUsI OKCHAA MeIM HA AKTUBHOCTh
Ce0:-La;03 kaTtaau3aTopoB B NPeANOYTUTEIbHOM oKucaeHun CO B
NMPUCYTCTBHM BOIOPOAA

Kopxosa A. H.,* Kanuiun U.1O., I'onyouna E.B.

*Cmyoenm
Mocrkoeckuii eocyoapcmeennuiii ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii
¢axynomem, Mockea, Poccus
E-mail: aminakorzhova@yandex.ru

HUccneoosano enusnue coommowenus Ce/La u 00basku okcuda meou Ha CB0OUCMEA
kamanuzamopos cocmasa CeOr-La>03, nOnYYEHHbIX MEmMOOOM COBMECMHO20 OCANCOEHUS
euopokcuoom kanus. Ilposedeno cpasnenue axkmusHocmu 6 peakyuu CeleKmusHo20
oxucaenus CO Kuciopooom 6 npucymcmeuu 600opooa. Peaxyuro nposoounu 6 npomouroti
cucmeme ¢ HenoosudcHvlM croem kamanuzamopa npu 50-400°C.  Kamanuzamopol
oxapaxkmepuzosarnvl memooamu TIIB-H> KP-cnekmpockonuu, COM-3/{A u mepmuueckozo
ananusa.

Kurouesvie cnosa: CeQ,, PROX-CO, mooupuyuposanue CuO

Paboma svinonnena 6 pamkax cocyoapcmeennozo 3aoanusi (AAAA-A21-121011990019-4).

Effect of the Ce/La ratio and copper oxide addition
on the activity of CeO,-LaOs3 catalysts in the preferential oxidation of CO

in the presence of hydrogen
Korzhova A.N.,* Kaplin L.Yu., Golubina E.V.

*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: aminakorzhova@yandex.ru

This study investigated the effect of the Ce/La ratio and copper oxide addition on the properties of
CeO:-Lax0;s catalysts obtained by coprecipitation with potassium hydroxide. Their activity in the
selective oxidation of CO with oxygen in the presence of hydrogen was compared. The reaction was
carried out in a fixed-bed flow system at 50-400°C. The catalysts were characterized using H>-TPR,
Raman spectroscopy, SEM-EDA, and thermal analysis.

Keywords: CeO,, PROX-CO, modification of CuO
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HanonopucTtslii TPUA3MHOBBINA KapKac Ha 0cHOBe MoJsieKyJabl F4-TCNQ:
uccjaenoBanue Gu3n4ecKux CBOMCTB

Koposuna A.B.,” Kpamnun JI.T.

*Acnupanm
Hncmumym Buoxumuueckou @usuxu umenu H.M. Omanysns Poccutickoii akademuu Hayx,
Mockea, Poccus
E-mail: KorovinaNastya99@gmail.com

B oannou pabome c nomowwro meopuu ¢ynkyuonanra snekmpouuou niomuocmu (DFT)
UCCEO00B8AHBL  BO3MOJICHBIE NYMU  NOJYYEHUS MOHOMOJEKYISAPHO20 (08YMEPHO20) ClOA,
cocmosawezo uz monekyn F4-TCNQ. C nomowpwpro DFT u memooa MoneKyiapHot OUHAMUKU
Ovlla  OYyeHeHa  MeMNEpamypHas CMAOUILHOCMb  NOJNYYEHHLIX  CN0E8,  PACCUUMAHbL
IIeKMPOHHbBLE U MexaHuyecKue ceoticmea. [lonyuennvie pesyibmamsl c8UOemMenbCmseyom o
nepcnekmusHocmu ucnoiv3o8anusi moaekynr F4-TCNQ 0ns noayueHusi HOBbIX CMAOUILHBIX
08YMEPHBIX MAMEPUANO8, NPULOOHBIX OISl pA30eNeHUsI HeMeXUMUYECKUX 2A308.

Karouesvie cnosa: nanomamepuansl, nonumepsi, mpuazuHosvie KapKacwl, 08YMEPHblLL KAPKAc,
MOHOMONEKVIAPHBLU CIOU

Paboma svinonnena npu noooepoicke epanma PH® (25-73-10250).

Nanoporous Triazine Framework Based on the F4-TCNQ Molecule: A
Study of Physical Properties

Korovina A.,” Kvashnin D.

*Graduate student
N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia
E-mail: KorovinaNastya99@gmail.com

In this work, possible pathways for obtaining a monomolecular (two-dimensional) layer consisting of
F4-TCNQ molecules were investigated using density functional theory (DFT). Using DFT and
molecular dynamics simulations, the thermal stability of the obtained layers was assessed, and their
electronic and mechanical properties were calculated. The obtained results indicate the promise of
using F4-TCNQ molecules for creating novel stable two-dimensional materials suitable for the
separation of petrochemical gases.

Keywords: nanomaterials, polymers, triazine frameworks, two-dimensional framework,
monomolecular layer

71


mailto:KorovinaNastya99@gmail.com
mailto:KorovinaNastya99@gmail.com

Pa3pa6oTka 1eIMyJIbraTopa Ha OCHOBE CJI0KHBIX 3(PMPOB PACTUTEIHLHOTO
NMPOMCXOKIEHUS /51 pa3pylieHns HeTenIaMOBBIX IMYJIbCHIl

Kocmbianna T.A.,* Bypos E.A.

*Cmyoenm macucmpamypol
Poccutickuii 2ocyoapcmeennbiii ynusepcumem ne@mu u 2a3a (HAYUOHATLHBLI
uccneoosamenvckuil yuueepcumem) umenu .M. I'yoxuna, Mockea, Poccus

E-mail: t.tatkosma@yandex.ru

Hepmewnamor aensiomess oOHuM u3 Hauboiee NpoOIeMHbIX BUO08 HedmMecoOepHCaujux
0MX0008, XAPAKMEPUIVIOWUXCS BbICOKOU A2Pe2amuBHOU U IMYIbCUOHHOU YCMOUYUBOCMbIO,
YUMo CYUeCmeeHHo 3ampyonsienm ux nepepabomky u ymuauzayuro. B pabome obocnosana
AKMyaibHOCMb  paspabomKky XUMUYECKUX peazeHmos Oiisi paspyuleHus HedmeuLiamossix
IMYIbCULL U NPeOCmasieHd paspabomKa 0esmyibeamopd HA OCHOBE CILOJCHLIX 3Pupos
pacmumenvHo2o npoucxoxcoenus. IIposedén ananuz KOMNOHEHMHO20 COCMABA pPedbHblX
00pasyo6 Hepmewnamos, GKIOUAOUWUL OnpedeleHUe COO0EePHCAHU ACPHATbIMEHO8, CMOI,
macen u mexanudeckux npumeceti. CuHmesuposanvl U UCHbLIMAHLL 1AO0pAMopHbie 00pasybl
0eaMYIbeamopos, NoKasaguiue B8blCOKYI0 3ppekmusnocms  hazosoco paszoeneHus U
B03MONCHOCMb 8036PAMA V2N1€8000POOHOIL (ha3bl 8 nepepadbomKy.

Kniouesvie cnosa: neghpmewinamvi, negpmewnamogvie smynvbcuu, 0edMynbeamop, CLOHCHbIE
aghupsl, pacmumenvroe cbipbé, ac@anrbmeHul, CMOJbL, YMUTUIAYUSL.

Development of a deemulsifier based on plant-derived esters for breaking

down oil sludge emulsions
Kosminina T.A.,* Burov E.A.
*Master’s student
LM. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
E-mail: t.tatkosma@yandex.ru

Oil sludge is one of the most problematic types of oil-containing waste, characterized by high
aggregate and emulsion stability, which significantly complicates their processing and disposal. The
paper substantiates the relevance of developing chemical reagents for breaking oil sludge emulsions
and presents the development of a deemulsifier based on plant-derived esters. Laboratory samples of
deemulsifiers were synthesized and tested, showing high efficiency of phase separation and the
possibility of returning the hydrocarbon phase to processing.

Keywords: oil sludge, oil sludge emulsions, deemulsifier, esters, plant raw materials, asphaltenes,
resins, recycling.
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MopeanpoBaHne BOCCTAHOBUTEJIbHOT0 ruapupoBanns C7[NCO;Me]

Kouepos C.A.,* 'opronkoB A.A.

*Cmyoenm
Mockoeckuti 2ocyoapcmeennvlil ynusepcumem umeru M.B. Jlomonocosa,
xumuyeckuti gpaxyremem, Mockea, Poccus
E-mail: slavka0706@gmail.com

IIposeden ananruz cmabuIbHOCMU U OHCUOAEMBIX MPAHCHOpMayuil 01 cemMelicmea U3omepos
asupuounogyinepenos Cr[NCO:Me] 6 HelimpanvHoll u OUAHUOHHOU GopMax HA YpoeHe
meopuu ghynkyuonana niomuocmu. Ilokazano, umo 6 3a8ucumMocmu om RO3UYUU a00eHOd 6
ouanuone Cr[NCO:Me]* coedunenue mosicem naxooumvcs kax 6 [6,6]-3akpoimotl, max u 6
[6,6]-omkpwimoti  kongpueypayusx. Illokazano, umo nociedosamenbHoe HPOMOHUPOBAHUE
ouanuonoe Cr o NCO:Me]?~ moocem npomexkams pe2uoceneKmusho 6 Ciyuae KUHemu4ecko20
KOHMPONS peakyuu ¢ o6pasosanuem NPoOyKmo8 SUOPUPOBAHUL MOCMUKOHECYUUX AMOMO8
yenepooa.

Kniouesvie cnosa: gynnepenvi, soccmanogumenvrhoe 2uopuposanue, meopus QYHKYUoHaia
NJIOMHOCMU, A3UPUOUHOQYILIEPEHbl, KUHeMUYECKULL KOHMPOIIb, 2UOPUOLL (DYLIEPEHO8.

Paboma ewvinonnena 6 pamxax pabom no meme 20cy0apcmeéeHH020 3a0aHusi «Xumuyeckas
MepMOOUHAMUKA U meopemuieckoe mamepuanosederuey (Ne 121031300039-1).

Simulation of reductive hydrogenation of C7|[NCO:Me]
Kocherov S.A.,* Goryunkov A.A.
*Student

M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: slavka0706@gmail.com

The relative energies and cage transformations for the family of aziridinofullerenes C7,o[NCO:Me] in
neutral and dianionic states are analyzed at the level of the density functional theory. It has been
shown that, depending on the addend position in dianion C70[NCO:Me]?*, the compound can be in the
[6,6]-closed or [6,6]-open configurations. We found that the sequential protonation of C7)[NCO>Me]?*
dianions will regioselectively proceeds at the bridging carbon atoms under the kinetic control yielding
C70[NCO:Me]H.>.

Keywords: fullerenes, reductive hydrogenation, density functional theory, aziridinofullerenes, kinetic
control, fullerene hydrides.
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OLED Ha ocHOBe kKOMILIekcoB Yb3': craTMcTHUYeCKHI aHAJIN3 U MAILMHHOE
o0yueHue

Komenes JI.C.,"" Emeananos /I.1O.,” Yrounukosa B.B.!

*Muaowuil HayuHblll COMPYOHUK
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
’Mockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
Mexanuxo-mamemamuyeckui gpaxyromem, Mockea, Poccus
E-mail: koshelevds@my.msu.ru

Koopounayuonnvie coedunenuss ummepous 0emMOHCMPUPYIOM BblCOKYIO dhhekmusnocmy
ungpaxpacrnozco (MK) uznywenus uma 1000 Hm u akmueno mecmupylomcs 6 Kawecmee
IMUCCUOHHO2O CN051 OP2AHUYecKUux ceemousaydarowux ouooos (OLED). B odanmoii pabome
NPOBOOUMCS KOMNIEKCHBIN AHANU3 3as8ucumocmu snekmpontomunecyenmusix (EL) ceoticme
UK OLED om ux cemepocmpykmypul u COUCME IMUMMePA HA OCHOBe 8CeX ONYOIUKOBAHHBIX
Ha 2025 200 ycmpoticms. Cobpannsiii 0amacem u3 o6onee yem 90 3anuceii 6611 noogepeHym
CMAmuUCmMuyecKomy aHauu3y U UCnOIb308aH OJis MPEHUPOBKU MOOeelti MAUUHHO20 00YUeHUSL.
Ilokazano, umo 01 0aHHoU 8blOOPKU Ycmpolicms 3asucumocms EL om keanmogozo vixoda
umeem mecmo Oblmb, A OM GPEMEHU JHCUZHU CKOpee OMmCYmcmeyem 6 6uoy u max HU3KUux
8peMeH U3NY4UeHUss, Ymo 6b18600UM HA NePEblll NIAH 8ANCHOCMb NO0OOpa 2emepocmpyKmypol
OLED.

Knwuesvie _cnosa:  OLED,  ummepbuil, = KOMHWIEKCbl,  MAawluHHOoe  0DyueHue,
NEKMPONIOMUHECYEHYUS

Ilpoexm noooeporcan epanmom PHD 25-73-00157.

Yb3* based OLED: statistic analysis and machine learning
Koshelev D.S., "Emelyanov D. Yu.,2 Utochnikova V.V.!
*Junior Researcher
'M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2M.V. Lomonosov Moscow State University, Department of Mechanics and Mathematics,
Moscow, Russia
E-mail: koshelevds@my.msu.ru

Ytterbium coordination compounds exhibit high-efficiency near-infrared (NIR) emission at 1000 nm
and are actively investigated as an emissive layer in organic light-emitting diodes (OLEDs). This work
presents a comprehensive analysis of the electroluminescent (EL) properties dependence of the NIR
OLED:s on their heterostructure and emitter characteristics, based on all devices reported up to 2025.
A collected dataset of over 90 entries was subjected to statistical analysis and used to train machine
learning models. It was demonstrated that for this set of devices, EL performance correlates with the
emitter's quantum yield, whereas no significant correlation with excited-state lifetime is observed,
likely due to the inherently low radiative lifetimes. This finding highlights the critical importance of
optimizing the OLED heterostructure.

Keywords: OLED, ytterbium, complexes, machine learning, electroluminescence.
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NMMoO0uIM3anusi KaK MeTOX MOBBIIIEHUS YCTOHYNBOCTH
HEJJTIOJIOJUTHYECKUX (hepMEeHTHBIX NMpPenaparoB B Mpoleccax mojaydeHust
OHOdTaAHOJIA

Kpasuosa O.A., CoxosnioBa A.B., [lanbkoBa /I A., Cyabman M.I., Oxumkosa E.B.,
Cyabman A.M., MartBeeBa B.I.

cmyoeHm
Teepckoti cocyoapcmeennbiil mexnuueckuti ynusepcumem, Teepws, Poccust
E-mail: alena.svet.00@yandex.ru

B pabome  paccmompeno co30aHue  MAacHUMOOMOeNAEMO20 2emepo2eHH020
ouokamanuzamopa 0as 2UOPOIU3A YEn0N03bl NYmeM a0CopoOyUU KOMMEPHUECKU OOCHYNHO20
Gepmenmnoco npenapama «Lleinonaza» Ha MASHUMHBIX HAHOYACTIUYAX CEEPXCUUUTNOZO
noaucmupona (mapka MNI100). Onucanvt memoouku cunmeza MASHUMHBLIX HAHOYACMUY U
npoyedypa aocopoyuu Gepmenma Ha Hocumene. Hccredo8aHvl OCHOBHblE (HAKMOPD,
suUsIIOWUe HA KAMATUMUYECKYI0 AKMUBHOCMb (hepMeHma, SKIUds KUCIOMHOCHb CPedbl U
memnepamypuviti  pedxcum. Ilokazano, umo ummobunuszosanHas Gopma ghepmenmnozo
npenapama obnadaem Y8enuueHHOU CmaduibHOCmblo 6 Oonee wupoxkom ouanasove pH u
memnepamyp no CpaHeHUuro co C80000HbIM IHIUMOM. UMO OMKpbleAem NepCcneKmusbl 0is
NOBMOPHO20 — UCNOAL306AHUL  00POCOCMOAWUX — SUOPOIUMUYECKUX — (hepMeHmos 6
MEXHON0SUUECKUX NPOYeccax nepepabomkuy TUSHOYELIION03HOU OUOMACCHL 8 NPOMbIULIEHHOM
Macwmaobe.

Kniouesvie cnosa: pepmenm, yeanronasza, nuenoyennronosa, ummoouruzayus, OUOKOH8epCcus

Paboma evinonnena npu gpunancosoti noooepoicke epanma PH® 24-79-10042.

Immobilization as a method for increasing the stability of cellulolytic

enzyme preparations in bioethanol production
Kravtsova O.A., Sokolova A.V., Pankova D.A., Sulman M.G., Ozhimkova E.V.,
Sulman A.M., Matveeva V.G.
*Student
Tver State Technical University, Tver, Russia
E-mail: alena.svet.00@yandex.ru

This paper discusses the creation of a magnetically separable heterogeneous biocatalyst for cellulose
hydrolysis by adsorption of the commercially available enzyme preparation "Cellulase" onto magnetic
nanoparticles of hypercrosslinked polystyrene (grade MNI100). The methods for synthesizing the
magnetic nanoparticles and the procedure for adsorbing the enzyme onto the support are described.
The main factors influencing the catalytic activity of the enzyme, including the acidity of the medium
and the temperature regime, are investigated. The immobilized form of the enzyme preparation was
shown to have increased stability over a wider range of pH and temperatures compared to the free
enzyme, opening up prospects for the reuse of expensive hydrolytic enzymes in industrial-scale
lignocellulosic biomass processing processes.

Keywords: enzyme, cellulase, lignocellulose, immobilization, bioconversion
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Bausinue cnnoco0a BBegeHust W-coaepaxauieil mpoMOTHPYIOLIel 100aBKH HA
coiictBa VPO karaan3aropoB napuuajbHOr0 OKUCJICHUS H-OyTaHa

Kpasuenko B./L.,* 3opuna A.A, BopooOkauo B.A., Hukugopos A.HU.

*Cmyoenm, 5 Kypc
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: valerkrav04@mail.ru

Paboma nocesawena uzyuenuio enusnus W-cooeparcaweco npomomopa Ha KamaiumudecKue u
Gusuxo-xumuuecxue ceoticmea nupogocama eanaouna (VPO) 6 peaxyuu napyuaibHozo
OKUCNIeHUs1 H-OYMaHa 68 NPOMOYHOU cucmeme ¢ HenoOBUINCHbIM clloem Kamaauzamopa. bvina
cunmesuposaua cepusi oopaszyos VPO-kamanuzamopos ¢ eapvuposanuem cnocooa 68edeHus
npomomopa (coocadicoenue u NPONUMKA), A MAKICe UCMOYHUKA sobpama. [Iposedén
ananuz ceolicme kamaauzamopos memooamu PDA, POIC, POnA, nuzkomemnepamypHou
aocopoyuu-oecopoyuu azoma, a mMakxHce UCCLe008aAHbl UX KAMAIUMUYEcKue c8oUCmed 8
sviueykazanHou peaxkyuu. Iloxazano, umo cnocob npomomuposanus enusem Ha Gazoswvili
cocmae Kamanuzamopos, Ymo, 8 c6010 ouepedb, Glusenm Ha KamaiumuiecKue ceoLucmad.

Karouesvie cnosa: cemepocennviti kamanus, napyuanivoHoe OKucienue, MaieuHo8slil aHeuopuo,
oKucienue bymawna, nupogocgpam sanaouna, npomomop, 80abppam.

Hccnedosanue 6binonneno 8 pamkax 20cy0apcmeenHo2o 3a0anus no meme « Qusuxoxumus
nosepxuocmu, aocopoyus u kamanuszy, Homep Ne AAAA-A21-121011990019-4.

Ananuz snemenmuHoco cocmasa 00Opa3yo8 GbINOIHEH NPU  (DPUHAHCOBOU NOOOEPICKe
HayuouanvHo2o npoexma "Hayxa u ynusepcumemuwt"”

Effect of the method for introducing a W-containing promoting additive on

the properties of VPO catalysts for partial oxidation of n-butane
Kravchenko V.D.,* Zorina A.A., Vorobkalo V.A., Nikiforov A.IL
*Student, 5" year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: valerkrav04@mail.ru

The aim of this study is to elucidate the effect of the W-containing promoter on the catalytic and
physico-chemical properties of vanadyl pyrophosphate (VPO) in the partial oxidation of n-butane in a
flow system with a fixed catalyst layer. A series of VPO catalysts were synthesized using different
methods of the promoter addition (coprecipitation and impregnation) and sources of tungsten
(ammonia paratungstate and metatungstate). Detailed studies using XRD, XPS, XRF, low-temperature
adsorption-desorption of nitrogen revealed the influence of the method for a W-containing promoting
additive on the phase composition of the catalysts, which in turn affects the catalytic properties in the
partial oxidation of n-butane to maleic anhydride.

Keywords: heterogeneous catalysis, partial oxidation, maleic anhydride, butane oxidation, vanadyl
pyrophosphate, promoter, tungsten.
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CTpyKTypa 1 BOAOPOACOPOUMOHHBIE CBOMCTBA PSi/Ia MHOTOKOMIIOHEHTHBIX
peaKo3eMeJIbHbIX CIIJIABOB

Kpor IL.A.,* Bepoeukuii B.H.

*Acnupanm
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
pavelakrot@gmail.com

Peoxozemenvuvie  anemenmsi,  Kak — U36eCMHO,  OEMOHCMPUPYIOM — 3HAYUMETbHbIL
MazHumoxanopudeckuil dghgpexm, Kpome mozo, OHU j1e2ko 06pa3yom opye ¢ 0pyeom meepovle
pacmsopvl. B 2017 200y Yuan c¢ xonnecamu coobwanu o0 M.H. «2USAHMCKOM)
MACHUMOKAIOPUYECKOM — d¢hhekme 6  BbICOKOIHMPONUUHBIX — (MHO2COKOMNOHEHMHBIX)
PeoKo3eMeNbHbIX Chiasax. Bueopenue 600opoda 6 pewiemky cniasa modicem CLy#CUmsb
CNOCOOOM YNpasIams MASHUMHBIMU CE0UCmEamMu cniaed. B pabome nposeden cunmes
MHO2COKOMNOHEHMHBIX pedkosemenvhbix cnaaeos YGATbDy, YGATbDyHo u GdTbDyLaCe,
NPOAHATUZUPOBAHA UX CMPYKMYpd, CMPYKmMypa ux 2uopuoos u mepMoOUHAMUKA
83aUMOOCUCMBUS CNIABOE C B0OOPOOOM.

Knrouesvie cnosa: Peoxozemenvuvie snemenmsi, 2UOpuobl, MHOSOKOMNOHEHMHbIE CNIAYL,
8bICOKOIHMPONULIHBLE CNIIABYL, B0OOPOOCOPOYUOHHBIE CBOUCMBA

Structure and hydrogen sorption properties of a number of rare-earth

multi-principal element alloy
Krot P.,* Verbetskiy V.
*Graduate student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
pavelakrot@gmail.com

1t is well known that rare-earth elements demonstrate a significant magnetocaloric effect, they also
readily form solid solutions with each other. In 2017 Yuan et al. reported of a giant magnetocaloric
effect in rare-earth high-entropy (multi-principal element) alloys. Introduction of hydrogen into the
lattice of an alloy may provide a tuning method for the alloy’s magnetic properties. In this work
synthesis of YGATbDy, YGdTbDyHo, and GdTbDyLaCe rare-earth multi-principal element alloys was
carried out, the structure of alloys in question as well of their hydrides was analyzed, thermodynamics
of alloy-hydrogen interactions was studied.

Keywords: rare-earth metals, hydrides, multi-principial element alloys, high-entropy alloys, hydrogen
sorption properties
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AmopdHbie apoMaTHYEeCKHE MOJMMePbl KAK HOCUTEJIH HAHOYACTHIL
NAJJIAIUSA — KATAJIU3ATOPOB CEJIEKTUBHOIO THAPUPOBAHUS
2-meTH1-3-0yTHH-2-0J12

KynapeBa A.A.,* baxBajosa E.C., MaTBeeBa B.I., HukomBuiu JL.7K.

*Cmyoenm 2-20 Kypca mazucmpamypul
Tsepckoti 2ocyoapcmeentblil mexHudeckuil ynusepcumem, Teepv, Poccus
E-mail: ankunareva(@mail.ru

B pamkax oammnoii pabomwei Oviia cunmesupoéana cepusi NAIIAOUEBbIX KAMAIUZAMOPOo8 (C
cooeporcanuem nannaous 1 macc.%), HaHeceHHbIX HA aMOpHble NopuUcmble apomMamuiecKue
nonumepul. Ilonumepvl 6wy nonyuenvt nymem O0OHOCMAOUUHOU CUIUBKU MOHOMEPOS NO
peakyuu  DPpudens-Kpagpmeca ¢ npumenenuem Mmemunansi (cuusaowujeo dazeHma) u
6e3so0no2o0  FeCl; (kamanuszamopa nonumepusayuu). Kamanumuyeckue ceoticmea
CUHME3UPOBAHHBIX 00PA3YOE UVUAIU 8 PeaKyuu CeleKmMuU8HO20 2UOpPUpo8anus 2-memui-3-
oymun-2-ona npu ammocgheprom oasnenuu u memnepamype 90 °C @ cpede 6ymamnona-1.
Iloxazano, umo cunmesuposanHvle Kamaiuzamopwvl noszgonsom oocmuub 95-98 %
CEeNeKMUBHOCMU NO OMHOWEHUIO K 2-Memui-3-O0ymeH-2-01y npu npakmuiecku HOJHOU
KoHsepcuu cyocmpama. Haubonee 6biCOKYI0 KAMamumMuyeckyilo axKmueHOCMb NPOABUT
Pd’/KPFE (KPF — kapb6ason), npedsapumenbho 60CCMano6eH bl 60POSUOPUOOM HAMPUSL.

Knrouesvie cnosa: nannaoutl, cenekmusnoe —euopuposanue, 2-memun-3-0ymun-2-oi,
nopucmole amopghHvle apomamuyeckue noaumepvl

Paboma ewvinonnena npu ¢gunancosou noodepoicke Poccuiickoeo Hayunoz2o ¢onoa (npoexm

Ne25-73-20071).

Amorphous aromatic polymers as supports for palladium nanoparticles —

catalysts of selective hydrogenation of 2-methyl-3-butyn-2-ol
Kunareva A.A.,* Bakhvalova E.S., Sidorov A.I., Nikoshvili L. Zh.
*Masters’s student
Tver State Technical University, Tver, Russia
E-mail: ankunareva@mail.ru

In the framework of this study, a series of palladium catalysts (with a palladium content of 1 wt.%)
supported on amorphous porous aromatic polymers was synthesized. The polymers were obtained by
the one-step crosslinking of monomers via the Friedel-Crafts reaction using methylal (crosslinking
agent) and anhydrous FeCls (polymerization catalyst). The catalytic properties of the synthesized
catalyst samples were studied in the reaction of selective hydrogenation of 2-methyl-3-butyn-2-ol at
ambient pressure and temperature of 90 °C in butanol-1 medium. It was shown that the synthesized
catalysts allow achieving 95-98 % selectivity with respect to 2-methyl-3-buten-2-ol with almost
complete conversion of the substrate. Pd°/CRB (CRB — carbazole), preliminarily reduced with sodium
borohydride, showed the highest catalytic activity.

Keywords: palladium, selective hydrogenation, 2-methyl-3-butyn-2-ol, porous amorphous aromatic
polymers
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OcobenHocTu 00pa3oBanusi (popMasIbLAEruaa U €ro MPoOU3BOAHBIX B
npoiuecce TUAPMPOBAHUS THOKCH/IA YIVIEPOJA HA TOBEPXHOCTH
karajau3aropa Pt-Ni-Cu/SiO;

Kyparun A.A.,* lIBerkoB /I.1O., IlerpoBa A.WU., Jlakuna H.B., loayna B.1O.

*Acnupanm
Tsepckotl eocyoapcmeentblil mexHu4ecKull yHugepcumen,
Xumuxo-mexnonocuueckuti paxynomem, Teepv, Poccus
E-mail: doludav@yandex.ru

Hccneoosanue eonpocos mpancgopmayuu Ouoxkcuoa y2nepooa 6 YeHHvle XuMudecKue
COeOUHeHUsl SGNAIOMCS  AKMYATbHLIM 6 PAMKAX VEeIUUUBAIOWe20Cs AHMPONOSEHHO20
6030€lCmeuUs ueloseKka Ha okpyicarowyio cpedy. Ilpu smom nonryuenue gpopmanvoezuoa u e2o
NPOU3BOOHBIX C UCHONL30BAHUEM OUOKCUOA Yerepood 6 Kauecmee UCXOOH020 peazeHmd
ABNAEMCA NPUBTEKAMENbHOU AbMEPHAMUBOU UCNONIb3YEMbIM 8 HACMOosAujee 8pems Memooam
eco cuwmesa. B npedcmasnennom uccredosanuu npeocmagieHvl pe3yibmamvl U3VUeHUs
ocobennocmeti 00pazosanus opmanrvoecuda U e20 NPOU3BOOHLIM HA NOBEPXHOCMU
mpumemannudeckoeo kamanuzamopa Pt-Ni-Cu/SiO.. [lonyuenvl 3a6ucumocmu HaKonjienus
Gopmanvoecuoa, memungopmans, Ooumemun Gopmans u MpPUOKCAHA 8 3ABUCUMOCHIU OM
memnepamypbl, U RAPYUAILHO2O OABNIEHUS PeAUPYIOUUX 6eujecms.

Karouesvie cnosa: mpancgopmayus ouoxcuoa yenepooa, kamanus, Pt, Ni, Cu

Ilposedennvie uccredosarust evinonnenvl 8 pamxax npoekma PH® Ne 25-23-00333.

Formaldehyde and its derivatives formation particularities for carbon

dioxide hydrogenation process over Pt-Ni-Cu/SiO; catalysts
Kuragin A.A.,* Tsvetkov D.Yu., Petrova A.lL., Lakina N.V., Doluda V.Yu.
*Graduate student
Tver State Technical University, Department of chemical technology, Tver, Russia
E-mail: doludav@yandex.ru

The study of the carbon dioxide transformation into valuable chemical compounds is relevant in the
context of the increasing anthropogenic human impact on the environment. At the same time, the
production of formaldehyde and its derivatives using carbon dioxide as a feedstock is an attractive
alternative to the currently used methods of its synthesis. The presented work shows the results of
formaldehyde and its derivatives formation study on the surface of a Pt-Ni-Cu/SiO; trimetallic catalyst.
Formaldehyde, methyl formal, dimethyl formal and trioxane accumulation curves were obtained under
different reaction temperatures, and reagents partial pressures.

Keywords: transformation, carbon dioxide, catalysis, Pt, Ni, Cu.

The scientific study was provided in frame of RSCF project number25-23-00333.
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Pa3paborka MOOMJIBHOIO NPHJIOKEHUS VISl CTATUCTHYECKOH 00padoTKH
pe3yJabTaToB 3kcnepumMenTa Ha 6aze OC Android

Jlo6anos M.B.,"" Jlooanos B.H.,? JIo6anos H.B.?

*Cmyoenm

'Hayuonanvuwviii uccneoosamenvckuii ynueepcumem « MockoecKutl aguayuonmbviil
uncmumymy, Mockea, Poccus

240 Mexcompacnesoii uncmumym nepepabomku niacmmacc - HITO «ITnacmuxy,

Mockea, Poccus
SMockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckuu gpaxynomem, Mockea, Poccus

E-mail: MikkerGo@yandex.ru

B cmamve paccmampusaemcs paspabomxa moounvhoeo npunodxcenus TrueStat ma 6ase
OC  Android, ocywecmenarowezo  cmamucmuyeckyro  06pabomky  pe3yibmamos
9KCHepuUMenma,  npogooumMozo  noivzogamenem.  OmiuyumenvHol  0COOEHHOCMbIO
Paspabomanno2o NpooOyKma AGNAeMmcs B03MONMCHOCIb 8blOOPA 3A0AHHO20 napamempd
HAOENCHOCMU U MOYHOCMU NpUdopa.

Knrouesvie cnosa: cmamucmuueckas obpabomrxa, Android npunoocenue, pesynrbmamoi
9KCnepumenma.

Development of Android-based mobile application for statistical processing

of experimental results
Lobanov M.V.,'" Lobanov V.N.,2 Lobanov N.V.}
*Student
IMoscow Aviation Institute, Moscow, Russia
2JSC Intersectoral Institute of Plastics Processing — SPA «Plastic», Moscow, Russia
3SM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: MikkerGo@yandex.ru

This article discusses the development of an Android-based mobile application that statistically
processes the results of a user-conducted experiment. A distinctive feature of the developed product is

the ability to select a preset device reliability and accuracy parameter.

Keywords: statistical processing, Android application, experimental results.
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JlonupoBaHHbIE XPOMOM CHJIMKATHI JIAHTAHA KAK KATAJM3ATOPbI NapOBOH
KOHBEPCHH 3TAHOJIA

Jlonatun MLIO.,"" ®énoposa A.A.,! Moposzos HU.B.,! Kazakos C.M.,! ®éxoposa I0.E.,2
Kunorbko A.B.,! Jlapuna T.B.,> Macaakos K.H.,! Be3sy6os C.H.,> Caabikos B.A.?

*Acnupanm
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyueckuil ghaxynomem, Mockea, Poccus
2Uncmumym xamanusa umenu I K. Bopeckosa CO Poccutickoii akademuu Haykx,
Hoesocubupck, Poccus
SUncmumym obweti u neopaanuueckoti xumuu umenu H.C. Kypnaxoea Poccuiickotl akademuu

Hayk, Mocxkea, Poccus

E-mail: maksim.lopatin@chemistry.msu.ru

B pabome onucamvbi cumme3z u C80UCMBA 6NEPBblEe NONYYEHHO2O XPOMCOOEPHCAUE20
CUTUKAMA TAHMAaHA HOMUHAaIbHo20 cocmasa LasNaSis sCrosOazs5 ¢ pazeumotl nosepxHocmoio,
umo noomeepocoeno memooamu PDPA, PCMA, PDPIC, UK- u YD-cnekmpockonuu.
Tonyuennvle 0b6paszyvl OwLIU UCCIEO08AHBL 8 Kauecmee Kamaiu3amopos napoeol KOHEEpCUu
Imanoid.

Kniouesvie crnosa: cunukam nanmana, naposas KOHEepCuUs. SMaHoLd, OONUPOBAHUE, 30/1b-2€lb
Memoo, P-Yuki00eKCmpun.

Asmopvr  pabomur  Onacodapsm Konecnux H.B., Teoeesy M.A. u Kanycmuna I'U. 3a
nposedenue ucciedosanut. Paboma ewvinonnena npu nooodepoicke Ilpoepammul pazsumus
Mry.

Cr-doped lanthanum silicates as ethanol steam reforming catalysts
Lopatin M.Y.,!" Fedorova A.A.,! Morozov 1.V.,! Kazakov S.M.,! Fedorova Y.E.,> Knotko A.V.,!
Larina T.V.,2 Maslakov K.I.,! Bezzubov S.1.,> Sadykov V.A.?

*Graduate student
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
’Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia
SKurnakov Institute of General and Inorganic Chemistry RAS, Moscow, Russia
E-mail: maksim.lopatin@chemistry.msu.ru

The article deals with synthesis and properties of firstly obtained Cr-containing apatite type
lanthanum silicate LasNaSis sCro5026.5 with developed surface. Samples were characterized with XRD,
EDX, XPS, IR and UV spectroscopy. Catalytic properties of samples in the ethanol steam reforming
reaction were also studied.

Keywords: apatite type lanthanum silicate, ethanol steam reforming, doping, sol-gel method, [-
cyclodextrin.
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CoBMeCTHBIN MUPOJIHA3 0TXOA0B MOJTUMEPOB U IPeBeCHOM OMoMAacCChl

Jlyrosoii 10.B., Yajnos K.B., Mon:kapenko M.A.,* Kocusuos 10.10., Cyabman M.I.

*Monoooti yueHuvlti
Teepckoti cocyoapcmeennbiil mexnuueckuti ynusepcumem, Teepws, Poccust
E-mail: pn-just@yandex.ru

Hacmoswee uccneoosanue nocesujeno u3zyueHuro npoyecca CO8MeCcmHO20 NUpoau3d U
HAanpaeieHo Ha paspadomky MexHONO0SUU MEePMOKAMAIUMUYECKOL NepepadbomKu ClO0NHCHbIX
Op2aHU4ecKUx Omxo008 aHMPONO2EHHO20 NPOUCXO0JCOeHUus. B cocmae moodenvHulx cmeceli
BX00UNU OMX0ObL OUOMACCH (ONUTKU COCHOBOU Opesecutvl) u obpasyvl noaumepos (PEX-A,
1IT®) 6  pazwunom  maccosom  coomuowtenuu.  Kax — nokazanu  Oanmuvie
MepMO2pasUMEeMpUYecKko20 aHauu3da, 8 ciyiae NUpoau3a MOOeIbHbIX cMecell, CO0epHCaujux
OnuikKu CcocHosol Opesecunvl u IIOT® nabawooanoce cywecmeennoe CHUMNCEHUE
memnepamypvl 0eCmpyKyul OCHOBHBIX KOMNOHEHMO8, COCMABIAIOUUX MOOEIbHYI0 CMeCh,
umo mooicem OblMb CEAIAHO C 63AUMHBIM GAUAHUEM UCXOOHbIX KOMNOHEHMO8 & npoyecce
mepMuyecKoll 0ecmpyKyuu.

Knrwouesvie cnosa: conuponus, mooenvHvie cmecu, buomacca, NOaUMeEPbl, ONUIKU COCHbL,
PEX-A, [I2T®.

Hccneoosanus nposedenst npu ¢hunancosou noodepoicke PHD (25-29-01494).

Co-pyrolysis of polymer waste and wood biomass
Lugovoy Yu.V., Chalov K.V., Monzharenko M.A.,* Kosivtsov Yu.Yu., Sulman M.G.
*Young scientist
Tver State Technical University, Department of Biotechnology, Chemistry and Standardization,
Tver, Russia
E-mail: pn-just@yandex.ru

This study examines the process of co-pyrolysis and aims to develop a technology for the thermal-
catalytic processing of complex organic waste of anthropogenic origin. Model mixtures included
biomass waste (pine sawdust) and polymer samples (PEX-A, PET) in various mass ratios.
Thermogravimetric analysis data showed that pyrolysis of model mixtures containing pine sawdust
and PET resulted in a significant decrease in the degradation temperature of the main components,
which may be due to the mutual influence of the original components during thermal degradation.

Keywords: pyrolysis, model mixtures, biomass, polymers, pine sawdust, PEX-A, PET.

82


mailto:pn-just@yandex.ru
mailto:pn-just@yandex.ru

Karaautudeckue cBoiicTBa (peppuTa KOOAJIBTA B pEAKIMU KOHACHCALIMHU
alleTOHA B CBEPXKPUTHYECKHUX YCJIOBHAX

Jykbsnos I1.C.,""? Boraan T.B.,"”” Mamenko H.B.,” Kynpeenko C.IO.,! Bornan B.1.!?

*Cmyoenm
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
2Uncmumym opaanuueckou xumuu um. H J. 3enunckozo Poccutickoii akademuu nayk, Mockea,
Poccus
E-mail: sir.kotok@yandex.ru

HUccnedosana  kamaiumuyeckas  KOH8epcus  ayemouwa Ha  eppume  Kobanvma,
CUHME3UPOBAHHOM — MEMOOOM  COBMECMHO20  ocadcoenuss  coneu. Kamanumuueckue
UCNBIMAHUSL NPOBOOUNU 8 NPOMOYHOM mpyouamom peakmope npu memnepamype 350 °C u
oasnenusix 30 u 110 amm. Yemanoeneno, umo npogedenue peakyuu 6 C8epXKpUMUUECKOU
cpede pekmueno nooasisem npoyecc KOKCOOOpA308aHUsI HA NOGEPXHOCMU eppuma
kobanoma. B oOoxkpumuueckux ycnoeusx (30 amm) Habarodaemcs Ovicmpoe naoeHue
AKMUBHOCMU  U3-3a  3ayenepoxcusanus. B  ceepxkpumuueckux ycaosusx (110 amm)
Kamanuzamop coxpausem cmaduibHyo akmusHocms (~35% rkousepcuu) 6 meuenue 4 uacos,
OCHOBHBIMU ~ NPOOYKMAMU  AGNAIOMCA  OKCUO mesumuia u mesumunen. Ilpu osmom
Habnodaemcs in Situ KpUCmMaiiu3ayusi Kamaiuzamopa.

Kanrwouesvie cnosa: ¢eppum rxobanvma, cemepozenHvlii Kamanus, albOOJbHASL KOHOEHCAYUs,
ayemoH, C6epxKkpumuyeckue yCioeus,

Catalytic properties of cobalt ferrite in the acetone condensation reaction

under supercritical conditions
Lukyanov P.S.,'"? Bogdan T.V.,! Mashchenko N.V.,2 Kupreenko S.Y.,! Bogdan V.I.12
*Student
'Lomonosov Moscow State University, Faculty of Chemistry, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: sir.kotok@yandex.ru

The catalytic conversion of acetone over cobalt ferrite synthesized by co-precipitation was studied.
Catalytic tests were carried out in a flow tubular reactor at 350 °C and pressures of 30 and 110 atm. It
was found that conducting the reaction in a supercritical medium effectively suppresses the coking
process on the cobalt ferrite surface. Under subcritical conditions (30 atm), a rapid decline in activity
due to carbonization is observed. Under supercritical conditions (110 atm), the catalyst maintains
stable activity (~35% conversion) for 4 hours, with the main products being mesityl oxide and
mesitylene. In situ catalyst crystallization is observed under these conditions.

Keywords: cobalt ferrite, heterogeneous catalysis, aldol condensation, acetone, supercritical
conditions
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IKcTpakuusa 3PUPOB (KMPHBIX KHUCJIOT B CBEPXKPUTHYECKUX (MIIOHTHBIX
YCJI0BHUSIX

Masanos C.B.,* AetoB A.Y., MonaxoB U.U., CosoBbeBa A.O., UcaeB A./l.

*loyenm xagheopvl Teopemuueckue 0CHOGbL MENTOMEXHUKU
Kazanckuii hayuonanvHulil uccie0o8amenbckuii mexHoA02U4eCKull yHugepcumen,
Hnemumym xumuyeckoeo u negpmsnoeo mawunocmpoenus, Kazano, Poccus
E-mail: serg989@yandex.ru

Ocywecmeneno 9KCMpaKyuoHHOe U3GIEYEHUe CMeCU SMULoNeama u SMUInaibMumamd,
83MbIX PABHLIMU NO Macce, ¢ Ouokcuoom yenepooa npu T=313,15 K, t1=24-32 mun, 6
ouanazone P=12,5 — 20 Mlla, npu pacxooe CO: I ma/mun u 50 % 3anonnenuu sxcmpaxmopa.

Ilo pe3ynomamam xpomamozpaguu 3amemen CyujeCmeeHHblll 6bIX00 SMUINATbMUMAMA KAK
yenegozo npooyKma.

Knrouesvie cnosa: IKCmpaxkyusd, osmujioieam, Imuinajilbmumam, OUOKCUO yeﬂepoda,
ceepxKpumudecKkue yCcjioeusl.

Paboma evinonnena npu ¢unancosou noooepcke Poccuiickoeo nayumozo ¢onoa
(npoexm Ne23-79-10304, https://rscf.ru/project/23-79-10304/).

Extraction of Fatty Acid Esters under Supercritical Fluid Media
Mazanov S.V., Aetov A.U., Monakhov LI., Solovyova A.QO., Isaev A.D.
Kazan National Research Technological University,

Institute of Chemical and Petroleum Engineering, Kazan, Russia
E-mail: serg989@yandex.ru

An extraction of a mixture of ethyl oleate and ethyl palmitate, taken in equal mass proportions, with
carbon dioxide was carried out at T=313.15 K, 1=24-32 min, in the pressure range of P =
12.5 — 20 MPa, with a CO: flow rate of 1 ml/min and 50 % extractor fill. According to
chromatography results, a significant yield of ethyl palmitate as the target product was observed.

Keywords: extraction, ethyl oleate, ethyl palmitate, carbon dioxide, supercritical conditions.
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®a3oBoe paBHoBecue OuHapHoii cmecu «COz-aneton» B CK® obsactu
COCTOSIHMS 32 MmpeaejaMu OMHOIATIH

Maszanos C.B.,* Hakunos P.P, 3apunos 3. U., I'ymepos ®.M.

*loyenm xagheopvl Teopemuueckue 0CHOGbL MENTOMEXHUKU
Kazanckuii hayuonanvHulil uccie0o8amenbckuii mexHoA02U4eCKull yHugepcumen,
Hnemumym xumuyeckoeo u negpmsnoeo mawunocmpoenus, Kazano, Poccus
E-mail: serg989@yandex.ru

Hccneoosanusamu  gazoseoeo  pasnosecuss u cocmosaunus cucmem  “‘COr—ayemon”,
NPOBEOCHHbIMU HA ONMUYECKOU YCMAHOBKE BblCOKO20 Od6leHUsl 8 ACUMNIMOMUYECKOU
onuzocmu Kk mepmoounamuyeckou kpumuyeckou mouke (T, = 313.7 K u Py = 8.048 Mlla)
YCMAaHOoBNeHbl 00aacmu 0e32pAHUYHOZ0 CMEUUBAHUS KOMNOHEHMO8 & 2a30(a3zHoll obracmu
CK® cocmosnus 3a npedenamu 6UHOOANU.

Knouesvie crosa: ¢asosoe pasnosecue, bunapuas cucmema, onmu4eckas siyelkd, OUOKCUO
yenepooa, ayemod.

Paboma evinonnena npu gunancosou noooepocke Poccuiickoeo nayumozco ¢gonoa
(npoexm Ne 22-19-00117-11).

Phase equilibrium of the binary mixture '"CQO:-acetone' in the SCF region

of state beyond the binodal
Mazanov S.V.,* Nakipov R.R, Zaripov Z.1., Gumerov F.M.
Kazan National Research Technological University,
Institute of Chemical and Petroleum Engineering, Kazan, Russia
E-mail: serg989@yandex.ru

Studies of the phase equilibrium and state of the "COx-acetone” systems, carried out on a high-
pressure optical setup in asymptotic proximity to the thermodynamic critical point (T, = 313.7 K and
Pe. = 8.048 MPa), have established regions of unlimited miscibility of the components in the gas-phase
SCF region of state beyond the binodal.

Keywords: phase equilibrium, binary system, optical cell, carbon dioxide, acetone.
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Bausinue pa3an4HbIX ocaguTesieid Ha MOP(0I0r1I0 MOPUCTHIX
M0JIOBOJIOKOHHBIX MeMOpPaH U3 NoJn(eHUIeHCYyJIb(OHA

Maxkxanosa /I.T.,* Cropuyn A.B., Marsees /I.H.

*Cmyoenm
Hnemumym nepmexumuueckozo cunmesa um. A.B. Tonuuesa Poccutickoti akademuu HayK,
Mockea, Poccus
E-mail: dinariya.mak@mail.ru

Cesoticmea noIuUMepHbIX MeMOPAaH HANpAMYI0 C6a3anbl ¢ ux mopghonozuetl. Ilosmomy Ons
NOHUMAHUSL  NPOYECCO8, NPOUCXOOAWUX NPU  POPMUPOBAHUU MeMOPaH, HeobX00UMO
paccmompenue  GIUAHUA  psAoa  (hakmopos, Komopvie Onpeoeisiom —CmMpYKmypy U,
C1e006amenbHo, CEOUCMEa NoayHaeMblx Mmemopan. B oannoul pabome 0OvL10 uccied08ano
BNUAHUE CKOPOCMU OCANCOCHUS NOTUMEPHBIX PACMBOPO8 HA OCHO8e NOAUpeHULeHCYTbhOoHA
(IIDCD) na mopghonoeuio nonyuaemvix membpan. B kauecmee ocaoumerneti 6vliuU 6b1OPAHBL
6004, dMAHOJ, UBONPONAHON U OymaHon. bviia uzeomosnena noio080I0KOHHASL MeMOPAHA U3
HHOCD, u c ucnonvzosanuem Mmemooa CKaAHupyrowel 91eKmMpoHHOU MUKPOCKORUU
uccneo08ana ee Mopgonocusi.

Kniouesvie cnosa: nonogonokonnvie membpanvi, noaugpeHunencyib@on, @dopmosarue
Membpan, nopucmas CmpyKkmypa, ungepcus ¢as

HUccneoosanue evinonneno 3a cuem epanma Poccutickoeo Hayunoeo gponoa Ne 25-79-00231,

https://rscf.ru/project/25-79-00231/.

Selection of the composition of dope solutions and spinning conditions for

obtaining porous hollow fiber membranes from polyphenylene sulfone
Makzhanova D.T.,* Storchun A.V., Matveev D.N.
*Student
A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
E-mail: dinariya. mak@mail.ru

The properties of polymer membranes are directly related to their morphology. Therefore, in order to
understand the processes occurring during the formation of membranes, it is necessary to consider the
influence of a number of factors that determine the structure and, consequently, the properties of the
resulting membranes. In this work, the effect of the rate of coagulation of polymer solutions based on
polyphenylene sulfone (PPSU) on the morphology of the resulting membranes was investigated. Water,
ethanol, isopropanol and butanol were selected as coagulants. A hollow fiber membrane made of
PPSU was made, and its morphology was studied using scanning electron microscopy.

Keywords: hollow fiber membranes, polyphenylene sulfone, membrane spinning, porous structure,
phase inversion
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O0BbEéMHO-yIIpyrue CBOMCTBA TPOMHBIX PACTBOPOB
BOJa—alleTOHUTPUJI—AUMeTHI(HOopMaMu

Maasimena A.E.,* AopamoBuu A.H.

*Cmyoenmxka, 4 Kypc cneyuaiumema
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: annamaly04@mail.ru

Hzmepenvl ckopocmo ynbmpaseyka u nJI0MHOCMb MPOUHBIX PACMBOPO8 800a—AYEMOHUMPUTI—
oumemungopmamuo npu ¢huxcuposannot xonyeumpayuu 0.055 m.0. ayemounumpuia 8
memnepamypuom unmepsaie 20-40 °C. Paccuumarnvl monsapusiii 00vem, aouabamuyeckas
corcumaemMocms, Koagguyuenm odvemMHo2o mennogozo pacwuperus. Ilpoeedeno cpasnenue
VKA3AHHLIX ~ CBOLUCME C AHANOSUYHBLIMU — CBOUCMBAMU POOUMETbCKUX — CUCTEM 800a—
ayemoHumpun u eoda—oumemuigopmamuo. Ha ocnose ananuza KOHYeHMpayuoHHvIX
3asucumocmell U3VUEHHBIX NAPAMEMpPO8 COelaHbl 6bl800bl 00 USMEHEeHUU CMPYKmypbsl
pacmeopos npu 0006asieHuY mpemove20 KOMNOHeHmA.

Karouesvie cnosa: 6o0nvie pacmeopvl Heanekmpoaumos, mepHapHvle 600HblE PACMEOpb,
pacmeopsvl 800a—ayemoHUMpPUI—OUMEMUIDOPMAMUO, MEHCMONEKVIAPHbIE 83AUMOOelCMBUsl,
CmMpyKmypa — pacmeopos,  CKOpoCmb  YIbMpas3eyKa,  NIOMHOCMb,  aouabamuieckas
colcumaemocmy, Kodghguyuenm od6veMHO20 Meni08020 PACUUPEHUS.

Paboma evinonnena 6 pamkax memvl «Monekynsipnoe cmpoeHue U HAOMONEK)IAPHAs
opeaHu3ayus UHOUBUOYANbHLIX Beujecms, UOPUOHBIX U (QYHKYUOHATLHBIX MAmepuanosy
(121031300090-2).

Volumetric elastic properties of water—acetonitrile-dimethylformamide

ternary solutions
Malysheva A.E.,"” Abramovich A.L.
*Student, 4th year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: annamaly04@mail.ru

The ultrasound velocity and density of ternary solutions of water—acetonitrile—dimethylformamide
were measured at a fixed concentration of 0.055 mole fractions of acetonitrile in the temperature
range of 20—40 °C. The molar volume, adiabatic compressibility, and coefficient of volumetric thermal
expansion are calculated. These properties are compared with similar properties of the parent systems
water—acetonitrile and water—dimethylformamide. Based on the analysis of the concentration
dependences of the studied parameters, conclusions are drawn about the change in the structure of
solutions with the addition of a third component.

Keywords: aqueous solutions of non-electrolytes, aqueous ternary solutions, water—acetonitrile—
dimethylformamide solutions, intermolecular interactions, solution structure, ultrasound velocity,
density, adiabatic compressibility, coefficient of volumetric thermal expansion.
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CuHTe3 1 HCCIIeJOBAaHUE IEKTPOKATAIUTHYECKHX cBoicTB Mo02C
MaprsinoBa H.A.,* Ky3nenosa H.H.

*Mnaowuii HayuHbllL COMPYOHUK
Mockosckuii 2ocyoapcmeennbiii yHugepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: martynovana@my.msu.ru

Axmyanonoii  3a0avell  HA  OAHHLIL  MOMEHM  AGIAEMCA  NOJNYYeHUe  Oeulégublx
NEeKMPOKAMAIUZAMOPO8, HE COOEPAHCAUWUX OPA2OYEHHBIX Memanios, Hanpumep, Ol
noaydenus 6000pooa. B pabome cunmesuposansi u oxapaxkmepuzosanwvl oopasyvi Mo>C@C
Memooamu  8blCOKOMEeMNEPAMYPHO20 OmMdIAHCUSA U UCKPOBO2O NIA3MEHHO20 CHEKAHUS.
Anpobuposara memoouxka uccie008anuusi KUHeMUKU 2J1eKmpoXUMUYECKUX PeaKyuu Memooom
spawarwe2ocsi OUCK08020 31eKmpooa Ha noayueHnvlx oopaszyax. CunmesuposanHvle
Mamepuanel Kapouoa Moauboena npeocmasiawm uHmepec 01 OANbHeUule20 U3y4eHus
ONIeKMPOKAMANUMUYECKUX Npoyeccos. npu niaomuocmu moka 10 mA/em’ magpenesckue
HAaKIOHbL KPUBLIX KAMOOHO20 8bloelleHuUsi 6000pooa cocmaesunu 50 mB/oex, cpasHumvie c
JUmMepamypHuIMu OAHHLIMU.

Knrouesvie cnosa: rapbuo monuboena, KamooHoe 6bloeNeHue 6000poodd, Memoo
8pawaruwe2ocst OUCK08020 INEKMpOOd.

HUccnedosanue gvinonneno 6 pamkax ecocyoapcmeennozo 3aoanus MI'Y um. M.B. Jlomonocosa
(pecucmpayuonnsviii Homep AAAA-A21-121011990019-4) ¢ ucnonrvzoeanuem obopyoosarus,
npuobpemenHozo 3a cuem cpedcms llpoepammul pazsumus Mockogckoeo yHugepcumema.

Synthesis and study of electrocatalytic properties of Mo,C
Martynova N.A,* Kuznetsova N.N.
*Junior Researcher
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: martynovana@my.msu.ru

Current challenge is the production of low-cost, precious metal-free electrocatalysts, for hydrogen
production. In this study, Mo2C@C samples were synthesized using high-temperature annealing and
spark plasma sintering and characterized. A rotating disk electrode technique was used to study
kinetics of the electrochemical reaction onto obtained samples. The synthesized molybdenum carbide
materials are perspective for further study of electrocatalytic processes: at a current density of
10 mA/cm?, the Tafel slope of curve of hydrogen evolution reaction was 50 mV/dec, comparable to
published data.

Keywords: molybdenum carbide, hydrogen evolution reaction, rotating disk electrode method.
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IIpumeHenue TMM30HOHUI(TAIATA B IVIACTU30JIAX

MaprsinoBa T.A.,* Yaaos K.B., JIyrosoii }0.B., loxyaa B.1O.

*Cmyodenm, 2 Kypc mMasucmpamypbl
Tsepckoii 2ocyoapcmeenHblil meXHU4eCKull yHugepcumenm,
Xumuro-mexnonozuyeckuti paxyiomem, Teepw, Poccust
E-mail: tschalov_k@mail.ru

B oannoti pabome uccnedosanucey nuemenmuvie nacmovl HA OCHO8e OUUOHOHULPDMANA U UX
B03MOJICHOCMb UCNONL308AHUSL O NPUeOmMosieHuss niacmusons. Hcciedosanoco enusimue
cocmasa nueMeHmHoOU nacmel HA KavecmeeHnnvle noxazamenu. bvinia nposedena oyenxa
CEOVIOWUX BAJICHBIX NOKA3amenell. 853K0Cmb, NIOMHOCHb, CMenelb nepemupd, a makoice
yeemosvie xapaxkmepucmuku. IIpucomoenennvle nacmovl CPAGHUBAIUCL C IMATOHHBIMU
06pazyamu, bINYCKAeMbIMU 8 NPOMIULTIEHHOCMU.

Knrouesvle cnosa: OMMBOHOHMJZd)maJZam, nuemeHmuas nacma, noaumepsl, niaacmu3soilb,
peojiocuveckKue ceolicmea

Use of diisononyl phthalate in plastisols
Martynova T.A.,* Chalov K.V., Lugovoy Yu.V., Doluda V.Yu.

*Masters’s student, 2th year
Tver State Technical University, Department of Chemical Engineering, Tver, Russia
E-mail: tschalov_k@mail.ru

This study examined diisononyl phthalate-based pigment pastes and their potential for use in plastisol
production. The influence of pigment paste composition on quality parameters was examined. Key
parameters such as viscosity, density, grinding degree, and color characteristics were assessed. The

resulting pastes were compared with industrially produced reference samples.

Keywords: diisononyl phthalate, pigment paste, polymers, plastisol, rheological properties.
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OHTI/IMI/I?.aHI/Iﬂ ME€TOda CHHTE3a NCPOBCKUTHOI0 KaTaJIn3aTopa HaA OCHOBE
LaCoa-xyMxO3 (M = Mn, Fe, Ni)

Marsuesuu /1. B.I", Baesa I. H.2, ITapamomun W. B.2, Mamkosckuii K. C.2,
Craxees A. 10.?

*Cmyoenm
!Hayuonanvuwiii uccnedoéamensckuii ynusepcumem «Bolcuias wkona skOHOMUKUY,
Mockea, Poccus
’Uncmumym opaanuveckoti xumuu umenu H. /. 3enunckozo Poccuiickoii akademuu Hayk,
Mockea, Poccus
E-mail: dmatvievich@edu.hse.ru

OnmumanbHbiM MemoooM CUHMe3ad NEPOBCKUMHBIX KAMAIUZAMOPO8 HA OCHOBe KOOATbmuma
aaumana (LaCoQ3) sensemcs memoo Ilewunu, komopwlil omauuaemcsi J1E2KOCMblo 8
npUMeHeHuy, He mpedyem 6bICOKUX memMnepamyp u O0aém BO3MONCHOCMb MOYHO
pezynuposams umo2osyto cmexuomempuio kamanuzamopa. OcHoenasn yenvb OaHHOU padomul
3akaouaiacy 6 onmumuzayuu memooa Ileuunu Onsi noayuenus cepuu NepoBCKUMbBIX
kamanuzamopog c¢ ooweu gopmynoii LaCo-yM:Os (M = Mn, Fe, Ni), ede x = 0.3, 0.7 u 1.
Tlonyuennvie obpaszyvl 6viiu oxapaxkmepuzoséanvl memooamu PDPA, [IDM 3/[C u H>-TIIB.
AHanuz nonyyeHHuIX pe3yIbmamos NO360AUL ONpedeumb ONMUMALLHYIO MeMnepamypy
nposedenusi cunmesa Ileuunu 6 3aeucumocmu om npupoosl Memaiia-moouguxamopa.

Knrouesnie crnosa: Hel{uHu, nepoeckum, kamaniusamop, 30j71b-2€j/lb, CmpyKmypa, cunmes

Optimization of the Synthesis Method for Perovskite Catalysts Based on
LaC0(1-X)MxO3 (M = Mll, Fe, Ni)
D. V. Matvievich'*, G. N. Baeva?, I. V. Paramoshin?, I. S. Mashkovsky?,
A. Yu. Stakheev?
*Student
'National Research University “Higher School of Economics”,Moscow, Russia
2N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia

E-mail: dmatvievich@edu.hse.ru

The optimal method for synthesizing perovskite catalysts based on lanthanum cobaltite (LaCoOs) is
the Pechini method, which is easy to apply, does not require high temperatures, and allows precise
control of the catalyst's stoichiometry. The main objective of this work was to optimize the Pechini
method for obtaining a series of perovskite catalysts with the general formula
LaCo.yM,Os (M = Mn, Fe, Ni), where x = 0.3, 0.7, and 1. The obtained samples were characterized
using XRD, SEM-EDS, and H>-TPR methods. Analysis of the obtained results allowed determining the
optimal temperature for conducting the Pechini synthesis depending on the nature of the metal
modifier.

Keywords: Pechini, perovskite, catalyst, sol-gel, structure, synthesis
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Crpykrypa kiaacrepoB [(MeCN)-(PhCl)], (n=1-4)
(pacueTnbl MeTOAOM TeOPpUH PYHKIMOHAJIA MIJIOTHOCTH)

Mucatiok @.C.,* boraan T.B., ®upcos JI.A., AopamoBuu A.U.

*Cmyoenm, 5 Kypc cneyuanumema
Mockosckuii cocyoapcmeennwiii yrusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: cod.000@yandex.ru

B nacmosuwyeii pabome c¢ yenvro onpeoenenus GePOIMHOU CMPYKMYPbl A2IOMEPAmos 8
pacmeopax MeCN—PhCl paccuumanvl ceomempusi u dHepeuu 00pA308aHUs KIACMEPOS U
(MeCN), (PhCl), (n=1-4) — memooom meopuu (yHKyuoHaia niomHocmu ¢ QYHKYUOHAIOM
B3LYP 6 6asuce cc-pvdz, ¢ ucnonv3osanuem oucnepcuonnou nonpasku I pumme D3. /s
pacuemos nov308anucy npocpammuuim naxemom Firefly. /[ns mooenu monexyn MeCN u
PhCl ucnonvzosanu cmanoapmuule napamempol npoecpammel Chemcraft.

ObHapyoicenvl  meHOeHyuu K 00pA308aHUI0  CMEUWAHHbIX KAACMEPO8, K NOBbIUEHUIO
AbCONOMHO20 3HAYEHUsL YOeNbHOU OHEepeUU C YeeludeHuemM 4Hucia MOJNeKVI 6 Kiacmepe,
Habnooaemcs npeonoumenue e3aumoodevicmsusi PhCI-PhCl no cpasnenuto ¢ PhCIl-MeCN.
Tlonyuennvie dannvie o 63aumuom pacnonoxceruu monexyr MeCN u PhCl 6 knacmepax
UCNONb308AHbL Ol UHMEPNpemayuy  KOHYEHMPAYUOHHbIX — 3A8UCUMOCmel  (Du3uKo-
xumuueckux ceoticme pacmeopos MeCN—PhCI.

Knrouesvie cnosa: knacmepwi, ayemonumpun, xnopbenson, DFT

Paboma evinonnena 6 pamkax memvl «MonekyiapHoe cmpoeHue U HAOMOJEKYIAPHAs
opeaHuzayus UHOUBUOYANLHBIX Geujecms, 2UOPUOHBIX U QYHKYUOHATLHLIX MAMepUanlos
(121031300090-2).

Structure of the clusters [(MeCN)-(PhCl)], (n=1-4)

(Density Functional Theory Calculations)
F.S. Misatyuk,* T.V. Bogdan, D.A. Firsov, A.I. Abramovich
*Student, 5th year
M. V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: cod.000@yandex.ru

In this work, to determine the probable structure of agglomerates in MeCN-PhCl solutions, the
geometry and formation energies of (MeCN),(PhCl), clusters, n=1-4, were calculated using density
functional theory with the B3LYP functional and the cc-pVDZ basis set, employing Grimme's D3
dispersion correction. The Firefly software package was used for the calculations. Standard
Chemcraft program parameters were used for modeling MeCN and PhCI molecules.

Trends towards the formation of mixed clusters, an increase in the absolute value of the specific
energy with an increasing number of molecules in the cluster, as well as a preference for PhCI-PhCI
interaction over PhCI-MeCN interaction were observed.

The obtained data on the mutual arrangement of MeCN and PhCI molecules in the clusters were used
to interpret the concentration dependences of the physicochemical properties of MeCN-PhCI
solutions.

Keywords: clusters, acetonitrile, chlorobenzene, DFT
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Pt-ZnO/SiO; 1151 HEOKMCJIUTEIBHOTO0 AerHIPUPOBAHUSA NPONAHA: BJIMSHUE
MeTOa CHHTEe3a HA KAaTAJMTHYeCKNe CBOMCTBA

Muxaiiaok S. b.,* Kanuun U. 10.

*Cmyoenm, 3 Kypc
Mocrkoesckuii ecocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: mikhaylyuk.yab@gmail.com

Hccneoosanvr  kamanuzamopwr  Pt-ZnO/SiOz, cunmesupogannvie HA KOMMEPYECKOM U
ouomopgHom KpemHezéme, NONYUEHHOM U3 pucogol uwenyxu. llpoeedenvl cmpykmypHvle,
meKkcmypHvle U nosepxwocmusie  ucciedosanus (COM-3/[A, bBIT, PDPIC) u
Kamanumuyeckue ucnolmanus 6 peakyuu oe2uopuposanus nponana npu 500 °C.
Kamanuszamopwvl nokazanu evicokyro cenekmusnocmo. Iladenue axmueHocmu c613aHO C
3axokcosviganuem. Mooughuxkayus cocmasa modxicem noGblcUmMb YCMOUYUBOCHb CUCEM NPU
COXpaHeHUU 8blCOKOU CeleKMUBHOCTNU.

Kurouesvie cnosa: oOezudpuposanue nponama, niamuHosvie KAmaiuzamopwvl, Menoo
NPONUMKU, OKCUO YUHKA, OUOKCUO KDEMHUS, NIAMUHA.

Aemopuwl bnazooapsm [lpoecpammy pazeumus Mockoscko2o ynugepcumema 3a 603MOACHOCHIb
ananuza cucmem memooom PDIC. Paboma evinonHena 8 pamkax 20Cy0apcmeeHHo20

sa0anus Noe AAAA-A21-121011990019-4.

Pt-ZnO/SiO; for non-oxidative dehydrogenation of propane: the effect of

the synthesis method on catalytic properties.
Mikhaylyuk Ya.,* Kaplin 1.
*Studen,t 3" year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: mikhaylyuk.yab@gmail.com

Pt-ZnO/SiO: catalysts synthesized on commercial and biomorphic silica derived from rice husk were
investigated. Structural, textural, and surface analyses (SEM, EDS, BET, XPS, TPR-H>), as well as
catalytic tests in propane dehydrogenation at 500 °C, were performed. The catalysts exhibited high
selectivity, while the decrease in activity was attributed to coke formation. Modification of the catalyst
composition may enhance stability while maintaining high selectivity.

Keywords: propane dehydrogenation, platinum catalysts, impregnation method, zinc oxide, silica,
platinum.
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IIpsimoe neruapupoBanue 3Tana Ha karaiausarope Pt-CaSnQO,/y-AlO3

Mumanun U.U.,"" Boraan T.B.,»! ®enocees T.B. ,! Azapos K.B.,! ornan B.1.!

*Cmapwiuil Hayuusili cOompyOHUK
"Unemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccutickoti akademuu HayK,
Mockea, Poccus
’Mockoeckuii 2ocyoapcmeennbiii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckul ghaxynomem, Mockea, Poccus
E-mail: mishanin@jioc.ac.ru

Panee uccneoosanus 6 obracmu npamozo 0e2uOpupoBaHus IMAHA NOKA3AIU, UMO
Kamanuzamop Ha ocHoge 0ovemHo2o cmannama kanvyus (CaSnOs) npu nposedenuu peakyuu
0€3aKMUBUPYemcs.  8CLeOCMBUe  3AY2NlePOACUBAHUS  NOBEPXHOCMU U NOMepU  0106a
(6occmanosnenuem Sn** 0o Sn°, umo oepanuuusaem e2o cmabunbHocmou. Ecnu e
npo6OOUMb NPOYECcC 6 OKUCIUMENbHBIX YCI08UAX, MO NPOUCXOOUm 21yO0Koe OKUCIEeHUe
9MaHa 00 OKCUO08 yenepoodd. [[nsa pewieHus 2mux npoonem 8 OaHHOU pabome NpeodsodiceHa
cmpamecusi  ONMUMUZAYUU — COCMABA U CMPYKMYPbl  KAMAiu3amopa — nymem
MHO20CMYNEHYAMO20 HAHeCeHUus aKMUBHLIX KOMNOHeHmos Ha Hocumenv y-AlOs. Llenvio
AGNAEMC CMAOUIU3AYUSL AKIMUBHBIX YEHMPOS8 U NOOABICHUE HENCeIAMENbHbIX NPOYECccos,
YUMo NO380AUM NOBLICUMb KAK KOHBEPCUI0 OMAHA, MAK U CeLeKMUBHOCb NOJYYeHUs
yenesoeo dSMuieHda.

Knrouesnie crnosa: npsamoe deeudpupogaHue omana, smujlien, niamura, CmaHHam Kajlbyu:l.

HUccneoosanue 6blNOJIHEHO 3a cuem cpanma Poccuiickozo HAY4YHO2O (ﬁOHaCl

No 24-73-00196, https.//rscf.ru/project/24-73-00196/.

Direct dehydrogenation of ethane over Pt-CaSnO,/y-Al2O; catalyst
Mishanin LI, Bogdan T.V.,>! Fedoseev T.V.,! Azarov K.V.,! Bogdan V.I.!
*Senior researcher
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: mishanin@jioc.ac.ru

Previous studies of direct ethane dehydrogenation have shown that a catalyst based on bulk calcium
stannate (CaSnQs) is deactivated during the reaction due to surface carbonization and tin loss
(reduction of Sn** to Sn°), which limits its stability. If the process is carried out under oxidizing
conditions, ethane undergoes deep oxidation to carbon oxides. To address these issues, this study
proposes a strategy for optimizing the catalyst composition and structure through multi-stage
deposition of active components on a y-Al:0s support. The goal is to stabilize the active sites and
suppress undesirable processes, thereby increasing both ethane conversion and selectivity for the
target ethylene.

Keywords: direct ethane dehydrogenation, ethylene, platinum, calcium stannate.
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Cpasnenune CaSnO,/y-ALO; n CaSnO,/Si02 karanuszaTopos
B NIPSIMOM /IeTH/IPUPOBAHUM ITAHA

Mumanun U.H.,"" Borgan T.B.,>! ®enocees T.B.,! Azapos K.B.,! Borgan B.I.!

*Cmapwiuil Hayunvill compyOHUK
THnemumym opeanuueckou xumuu umenu H. J]. 3enunckozo Poccuiickotl akademuu Hayk,
Mockea, Poccus
’Mockosckuii 2ocyoapcmeennvitl ynusepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus
E-mail: mishanin@ioc.ac.ru

nsa pewenus npobnemsl desaxmusayuu cmannama xanoyus (CaSnQOs), 6 npoyecce npsaimoco
Ode2udpuposaHus dmana, 8 npeovioyujel pabome OblLIaA NPEOOHCEHA CMpame2usi HAHeCeHUs.
akmueHot ¢asvl Ha mepmocmabuIbHblll Hocumens. B nacmoswem uccredosanuu npogedeHa
9KCNEpUMEHMANbHASL NPO8epKa OAHHOU cmpame2uu Nymém CpasHUMENbHO20 U3YVUEHUS
KamanumuyecKux ceolcms cucmem Ha OcHoge 08yx pasiuynvix Hocumeneu — y-Al20s u SiO-.
Pe3ynomamoi demoncmpupyrom cywecmeennoe GiusHue APUpoosbl Hocumens HA (hazoevilil
cocmas,  Mmopgonocuro U, Kak  cledcmeue, HA  Kamauumuyeckoe  nogeoeHue
moougpuyuposannozo CaSnQOs, umo nosgoisem onpeoeiums Haudoiee NnepcneKmueHblil
Mamepuan 011 OanvHeuulel ONMUMU3aAYUU.

Knrouesnie crnosa: npsamoe deeudpupogaHue omana, smujlien, niamura, CmaHHam Kajlbyu:l.

HUccnedosanue svinonneno 3a cuem epanma Poccuiickozo nayunozo ¢onoa Ne 24-73-00196,

https://rscf.ru/project/24-73-00196/.

Comparison of CaSnOy/y-Al2:03; and CaSnO,/SiO; catalysts

in direct ethane dehydrogenation
Mishanin LIL,"" Bogdan T.V.,>! Fedoseev T.V.,! Azarov K.V.,! Bogdan V.I.!
*Senior researcher
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: mishanin@ioc.ac.ru

To solve the problem of calcium stannate (CaSnQOs) deactivation during direct ethane dehydrogenation,
a strategy of depositing the active phase on a thermally stable support was proposed in a previous
work. This study experimentally validated this strategy by comparatively examining the catalytic
properties of systems based on two different supports — y-Al203 and SiO:. The results demonstrate a
significant influence of the support nature on the phase composition, morphology, and, consequently,
the catalytic behavior of modified CaSnOs, enabling the identification of the most promising material
for further optimization.

Keywords: direct ethane dehydrogenation, ethylene, platinum, calcium stannate.
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NnenTtudukanusa CTPyKTypbl NPOAYKTA NPUCOEAUHEHNS] JUOKCUIA
yriepoaa K gpuypeHaMmoBOM KHCJI0TE HA OCHOBE JAHHBIX CIIEKTPOCKONUH
SIIEPHOT0 MATHUTHOT'O PE30HAHCA

MoJgoauna A.A.,"" Onapun P.J1.!, Besos K.B.!, Ipimmn A.A.L,
KpecrbsinunoB M.A.!, Kucesnes M.I'.!, Xoxos U.A.!?
*Cmyoenum, 5 Kypc cneyuanumem
! Unemumym xumuu pacmeopoé um. I'.A. Kpecmoesa Poccuiickoii akademuu Hayx,
Heanoeso, Poccus
2@edepanvubiii uccredosamenvekuil yenmp xumudeckou gusuxu um. H.H. Cemenosa
Poccuiickoii akademuu nayx, Mocksa, Poccus
E-mail: maa@jisc-ras.ru

Ipu e3aumooeticmsuu guypenamosoii kuciomol (PPK) co ceepxkpumuyeckum OUOKCUOOM
yenepooa (ckCQ;), Ovlio 0OHapysceno HOBOe coeduHeHue, omauyarueecs Nno Ce0UM
CNEeKMPAIbHbIM XAPAKMEPUCMUKAM OM UCX00H020. mo 6b1 noomeepoums u yCmaHosums
CMPYKMypy HOAYYUUBUE20CS. COeOUHEeHUsi Oblild NposedeHda cepus dKCNepUMEHmMOos 8
Oetimepuposannom oumemuicyivgokcude. Ocrnosvléaico na noayuennvix oono- ('H, 3C) u
osymepnvix ('H-3C HSQC, 'H-3C HMBC, 'H-'H TOCSY, 'H-"H NOESY) cnexmpanvhoix
AMP  OanHblX, nOAYHUUNOCL  YCMAHOBUMb, YMO 8 pe3yibmame  83AUMOOeUCmBUs.
Gaygenamoson kucromvl u Ouokcuoa yenepooda Ha aAHmMpaHunroeom @paemenme DDK
obpazyemcs cnodichuvlil dgpuphviil ppaemenm C—O—-C. Taxum 0dbpazom, 8 xode ucciedo8amus
OvLIa NPoBedeHa XapaKxmepucmuka XUMu4eckol CmpyKmypvl HO8020 COeOUHEHUS.

Kniouesvie cnosa: @nygenamosas xucioma, ceepXKpumuieckuii OUOKCUO Yyenepood,
K8aHmMo8o- xumuyeckue pacuemvl, AMP — cnexmpockonus, UK — cnekmpockonus

Paboma evinonnena npu ¢hunancogoii nodoepocke Pocculickoeo HayuHo2o ¢onoa, npoekm

22-13-00257-11.

Identification of the Structure of the Carbon Dioxide Addition Product to

Flufenamic Acid Based on Nuclear Magnetic Resonance Spectroscopy
Mololina A.A.,'" Oparin R.D.!, Belov K.V.!, Dyshin A.A.!,
Krestyaninov ML.A.!, Kiselev M.G.!, Khodov I.A.'
*Student, Sth-year
!G.A. Krestov Institute of Solution Chemistry of the Russian Academy of Sciences, Ivanovo, Russia
’N.N. Semenov Federal Research Center of Chemical Physics, RAS, Moscow, Russia
E-mail: maa@isc-ras.ru

When flufenamic acid (FFA) interacted with supercritical carbon dioxide (scCO2), a new compound
was discovered that differed in its spectral characteristics from the original compound. To confirm and
establish the structure of the resulting compound, a series of experiments were conducted in
deuterated dimethyl sulfoxide. Based on the obtained one-dimensional ('H, '*C) and two-dimensional
('H-3C HSQC, 'H-*C HMBC, 'H-'H TOCSY, 'H-'"H NOESY) NMR spectral data, it was established
that the interaction of flufenamic acid and carbon dioxide results in the formation of a C—O-C ester
fragment at the anthranilate moiety of FFA. Thus, the chemical structure of the new compound was
characterized during the study.

Keywords: Flufenamic acid, supercritical carbon dioxide, quantum chemical calculations, NMR
spectroscopy, IR spectroscopy
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Bausinue yciioBuii cuHTe3a Ha AKTUBHOCTH PtCo/ZSM B cesleKTUBHOM
okucjgeHur CO B IPUCYTCTBUYU BOIAOPOAA

Moununa T.C.," Tapaesa A.T.!, Kporosa U.H.!, Yaanosa O.B.2,
HBopsax C.B.!, Inauna M.A.!

*Cmyoenm
'Mockoeckuii 2ocyoapcmeennwiii ynueepcumem umenu M.B. Jlomonocosa,
xumuyeckuti gpaxyremem, Mockea, Poccus
2@edepanvublii uccieoosamenvekuti yenmp xumuveckou gusuxu umenu H. H. Cemenosa
Poccuiickou akaoemuu nayx, Mocxea, Poccus
E-mail: monina.ts.@mail.ru

B pabome nonyuenwvr gvicokoagpghexmuenvie xamanuzamopvr PtCo/ZSM ¢ nuskum
cooeporcanuem Pt ona cenexkmusnozo okucaenus CO 6 uzbovimke 6odopooa (CO-PROX).
Kamanuszamopwvl cunmeszuposanu ¢ ucnonwb308anuem yeoiumos pasHou Mopgonocuu u paHvix
npexypcopoé niaamunvl - (NHy):PtCls u noausoeprozo komniekca ayemama niamuHbl
Pto(CH3COQO)23. Tlopsiook eeedenus memannog eapvuposaiu. Ilo oawnvim PDOIC, COM u
UKC JIO aocopdbuposannozo CO nabniooaemvlii cunepeusm kamanumuyeckozo oeticmeus Co
u Pt obycnosnen ezaumooeiicmseuem memannos Ha NOGEPXHOCMU U 6 KAHALAX YEOoaumd.
Haubonvwyro  sgppexmusnocme 6  peaxyuu CO-PROX npossnsem — kamaiuzamop,
CUHME3UPOBAHHBIIL HA OCHO8E AYemamHo20 Komnliexkca niamunsl, odecneuusaowuti 100%
kousepcuio CO ¢ memnepamyprom unmepeane 70—110 °C, umo cpasnumo c useecmuvimu Pt
Kamanuzamopamu ¢ 60abUUM COOEPIHCAHUEM NIAMUHBL.

Asmopuwl  svipaxcarom o6aazooapuocmes Cmonsaposy H.IL, Yepxawunou H.B. 3a cunmes
ayemamHo20 KOMNIeKca NiamuHbl.

Paboma  evinonnena npu  noodepowcke  Ilpoepammwvr  pazeumus  MI'Y, 6 pamxax
eocyoapcmeennoco 3a0anus MI'Y (Ne AAAA-A21-121011590090-7)

Influence of synthesis conditions on the activity of PtCo/ZSM

in the Preferential CO Oxidation in H;-Rich Mixture
Monina T.S.,'" Garaeva A.T.!, Krotova I.N.!, Udalova O.V.2, Dvoryak S.V.!, Shilina M.L.!
*Student
I M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2 Semenov Federal Research Center for Chemical Physics, Russian Academy of Sciences,
Moscow, Russia
E-mail: monina.ts.@mail.ru

This work presents highly efficient PtCo/ZSM catalysts with a low Pt content for the preferential
oxidation of CO in excess hydrogen (CO-PROX). The catalysts were synthesized using zeolites of
varying morphologies from different platinum precursors: (NH4):PtCls and polynuclear platinum
acetate complex Pto(CH3COO)23. The order of metal introduction was varied. According to the data of
the XPS, SEM and DRIFT of adsorbed CO, the observed synergy of the catalytic action of Co and Pt is
due to the interaction of metals on the surface and in the zeolite channels. Due to this, the 100% CO
conversion in the wide temperature range from 70 to 110 °C is achieved for bimetallic catalysts from
platinum acetate complex, which is comparable to the known Pt catalysts with a high platinum content.
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IMony4yenune okcuaoB BaHaaus 1 Hukes (I1) 15 HaKoIUIeHUS IJHEPTUM
Mopos 10./1.,!" Ocunos H.H.,> Cronoos JI.H.2

*Acnupanm
'Mockosckuil 2zocydapcmeennuiii ynusepcumem umenu M.B. Jlomonocoea,
Gaxynromem nayk o mamepuanax, Mockea, Poccus
’Mockoeckuii 2ocyoapcmeennbviii ynueéepcumem umenu M.B. Jlomonocosa,
xumuueckuii ghaxynomem, Mockea, Poccus

E-mail: juliya_moroz@mail.ru

B onopnou cmamve Ovin cunmesupoean moavko Co3V>0s 01  1eKMPOXUMUYLECKUX
npunodicenuti, noayiennviti npu memnepamypax 120 °C, 140 °C u 160 °C mwl dnce pewiunu
onpobosamuv 3my MemoOuKy OJisl CONU HUKES U CPAGHUMDb INIEKMPOXUMUYECKUE NapaMempbl.
Ilo pemmeenoghazosomy amanuzy 6 oboux cayyasx OwLIU NOJYYEHbl KaK UCKOMble ¢hasbl
cocmasa M;3V>0s, mak u éanadamul éuoa M>V>07, okcuoert MO, a maxoce éanadam CoV20s 6
cnyyae kodanvma. Ilpu ucnonv3oeanuu conu Hukens ObLIO MeHbule npumecell, peqieKcvl Ha
penmeeHozpammax Ovliu uemue, uemM 6 cayyae ¢ KOOANbMOM. ONeKmpoxumuyecKue
xapakxmepucmuku onpeoensiiu 011 obpaszyos, cunmesuposannvix npu 160 °C; maxowce Ovliu
NOYYeHbl CMEUAHHble 8aHA0amyl HUKeNS U Kobanbma. Yoenvnas emkocms eanaoama HuKes,
U3MepeHHas No YUKy 3apsaoa-paspsaoa 8 mpexdanekmpooHou auetike, cocmasuna 28 @/e.

Knouesvie  cnosa: sanaoamol, HUKeb, CYNnepKoHOeHCcamopbl, nceeooemMKoCmb,
INEKMPOXUMUYECKUE XAPAKMEPUCMUKU, VOETbHASL eMKOCHb.

Hccneoosanue 8bINOJIHEHO 8  pamkax 20CY0apCcmeeHHO20 3a0anus Mry
umenu M.B. Jlomonocosa, pecucmpayuornwiii Homep Noe AAAA-A21-121011990019-4.

Synthesis of vanadium and nickel oxides for energy storage
Moroz Y.,'" Osipov N.,2 Stolbov D.2
*Graduate student
'M.V. Lomonosov Moscow State University, Department of Materials Science, Moscow, Russia
’M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: juliya moroz@mail.ru

Only CosV:0s was synthesized for electrochemical applications at temperatures of 120 °C, 140 °C,
and 160 °C. We decided to apply this method to a nickel salt and compare the electrochemical
parameters of the resulting samples. According to X-ray phase analysis, in both cases, along with the
target MsV-0s phases, vanadates of the M:V:07 type, MO oxides, and in the case of cobalt, CoV:0s
vanadate were also formed. When using the nickel salt, the amount of impurities was lower, and the
reflections on the X-ray diffractograms were sharper than in the case of cobalt. Electrochemical
characteristics were determined for samples synthesized at 160 °C; mixed nickel-cobalt vanadates
were also obtained. The specific capacitance of the nickel vanadate, measured by charge-discharge
cycling in a three-electrode cell, was 28 F/g.

Keywords: vanadates, nickel, supercapacitors, pseudocapacitance, electrochemical characteristics,
specific capacitance.
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ITopomkoo0pa3Hblii KOMIIO3ULMOHHBII MaTepPUaJ HA OCHOBe
o3 (PUPKETOHKETOHA U MOJIOTOI0 YIJIEPOJIHOT0 BOJIOKHA
aass CJIC-neuarun

Mopo3sosa B.C.,* IlaBmokoBu4y H.I.

*Acnupanm
Hayuonanenvuii uccnedosamenvckuii yenmp « Kypuamoeckuii uncmumymy —
Bcepoccutickuil Hay4HO-UCCIe008aMeNbCKULL UHCMUMYM a8UAYUOHHBIX Mamepuanos, Mocksa,
Poccus
E-mail: sector-aiftm@viam.ru

Venenanonnennvie komnosuyuonnvie mamepuanvl Ha OCHO8e NOIUIDUPKEMOHKEMOHA
0671a0arm UCKTIOUUMENbHbIMU MeXAHUYeCKUMU u mepmudeckumu ceovucmseamu. Couemanue
KeMOHHBIX U IQUPHBIX 2pYNn 8 HNOJUMEPHOU Mmampuye No380J5en  6apbuposanms
KPUCMANIU3AYUIO  OAHHBIX KOMNO3UMOG, 4Ymo Oeldem dMmu Mamepuansl UoealbHbIMU
Kanouoamamu Osi NPUMEHeHUss 6 AO0OUMUBHLIX MexXHoNocusx. B pabome nonyuenvl
NOPOUWK00Opasuvie mepmoniacmuunsie komnosumsl Ha ocnose 1IIKK (cepuu 2 u cepuu 3
npouzeoocmea Cubyp) u Moaomo2o y2iepoOH020 BOJOKHA U UCCIe008aHbl UX CBOUCMEA.
Tonyuennvie pezynbmamsl NOOMBEPHCOAIONM  BbICOKVIO NEPCNEeKMUBHOCIb  NPUMEHEHUS
VelleHanoIHeHHbIX NOIUIPUPKEMOHKemoHo8 8 kauecmee mamepuanog ons CJIC-newamu.

Knrwouesvie  cnosa:  KoMno3uyuoumwili  mamepuan, — MepMONIACUYHBIL  Mamepuai,
NOAUIPUPKEMOHKEMOH, Y2lIepOOHOE B0NOKHO.

Paboma evinonnena 6 pamkax Coenawenus Ne 075-11-2025-054 om «5» uiousn 2025 2. ¢
Munobpuayku o npedocmasnenuu uz hedepanvHozo 0woxcema epanma 6 hopme cyocuouu.

Powdered composite material based on polyetherketoneketone
and milled carbon fiber for SLS printing

Morozova V.,* Pavlukovich N.
*Graduate student
All-Russian Scientific-Research Institute of Aviation Materials of National Research Center
«Kurchatov Institutey, Moscow, Russia
E-mail: sector-aiftm@viam.ru

Carbon-filled composite materials based on polyetherketoneketone possess exceptional mechanical
and thermal properties. The combination of ketone and ether groups in the polymer matrix allows for
the adjustment of the crystallization of these composites, making them ideal candidates for use in
additive manufacturing. This work produced powdered thermoplastic composites based on PEKK
(Series 2 and Series 3 from Sibur) and milled carbon fiber and investigated their properties. The
obtained results confirm the high potential of using carbon-filled polyetherketoneketones as materials
for 3D printing.

Keywords: composite material, thermoplastic material, polyetherketoneketone, carbon fiber.
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KapoOokcuaupoBanue pennianerniiena ¢ yuacruem CO;
Ha rereporeHHbix Cu, Ni — coaepskanmux KaTajau3aTopax

Msikora B.E.,'”?" Crpekanosa A.A.!

*Cmyoenm, 2 Kypc masucmpamypbl
TUnemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccuiickoti akademuu HayK,
Mockea, Poccus
2«MHUPIA — Poccutickuii mexnono2uyeckuti ynueepcumemy» PTY MHUPDA, Mockea, Poccus
E-mail: leram01@list.ru

B pabome Ovinu uccneoosanvl HaneceHHble 2emepoeHHble Medb- U HUKelbcooepacauue
Kamanuzamopwl, Moouguyuposannvie Heborvuumu dooaskamu cepeopa (0,3—1%,), 6 peakyuu
kapboxcunupoganus ¢enunrayemunena c¢ yuacmuem CQO: 00 heHUrnponuonoeol Kuciomol.
Cunme3suposannvle o0bpaszyvl OvlLIU NpoaHanrusuposarnvl memooom HK-cnexmpockonueii c
Dypve-npeobpazosanuem. Peakyuio npogoounu 6 meuenue 18 wacoe 6 npucymcmeuu
pacmeopumens JIMCO u ocnosanus Cs2CO3 npu 80 °C u 4 Mlla. Beino obnapysceno, umo
nonydennvle o6pasyvl Odemoncmpupyiom 100%-10 cenekmusHocms 00pazosanus yenesou
Genunnponuonosou kuciomul. Taxowce ycmanoeneHo, Ymo peakyus MOXdcem npomeKams u 6
omcymcmeuu Kamaauzamopa.

Knrwouesvie cnosa: cemepocennvie kamanuzamopul, KapOOKCUIUPOBAHUe, KOHYeBble ANKUHDL,
Genunayemunet, yenekucavlil 2as, QeHuInponuoI08asn KUcioma

Paboma svinonnena npu ¢punancosoti noooepawcke epanma PH®D, npoexm Ne 24—73-00219.

Carboxylation of phenylacetylene with CO; on heterogeneous Cu, Ni-

containing catalysts
Myakota V.,'*" Strekalova A.!
* Master's student, 2nd year
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia

2-MIREA — Russian Technological University, RTU MIREA, Prospekt Vernadskogo 86, Moscow,
119571, Russia
E-mail: leram01@list.ru

Heterogeneous copper and nickel-containing catalysts modified with small silver additives (0.3 — 1%)
in the carboxylation of phenylacetylene with CO: to phenylpropiolic acid were investigated. The
synthesized samples were analyzed by Fourier-transform infrared spectroscopy (FTIR). The reaction
was carried out for 18 hours in the presence of DMSO as a solvent and Cs:COs as a base at 80 °C and
4 MPa. It was found that the obtained samples demonstrate 100% selectivity for main product. It has
also been established that the reaction can occur in the absence of a catalyst.

Keywords: Heterogeneous catalysts, carboxylation, terminal alkynes, phenylacetylene, carbon dioxide,
phenylpropiolic acid.
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Hpumenumocts TD-DFT puis pacyera cnieKTpajbHbIX XapAKTEePUCTUK
HeHTpaIbLHOH (popMbI XpoModopa 3es1eH0r0 JIyopeclHeHTHOro 0esIKa

Huxkutun K.JO.,* lllepounun A.B.

*Cmyoenm, 4 Kypc cneyuanumema
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: kirill.iu.nikitin@chemistry.msu.ru

B pabome npoeedeno  cpagnumenvHoe  UCCIEO08AHUE  XAPAKMEPUCMUK  OOHO- U
08yxghomonnoco noznowenus So — S1 HetimpanbHOUu ¢hopmbl Xpomoghopa 3eneHo2o
@ryopecyenmnoeo benxa 6 2az080u (haze Memooamu HeCMayUOHaAPHOU meopuu PYHKYUOHALA
niomuocmu (TD-DFT) ¢ ucnonvzosanuem cemeiicmsea @ynxyuonanos LC-BLYP(u) c
KOppekyuel Ha OaIbHUX PACCMOAHUAX U OBYXIKCNOHEHMHO20 0OA3uUcHo20 Habopa ¢
dobasnenuem oughghysnvix Qynkyuti Ha Hekomopwix amomax. Ilokazano, umo ne cyujecmeayem
€0UH020 3HAYEeHUs napamempd CMeWUusaunus [, Npu KOMOPOM y0aeanocs Ovl 000umbCs
COBNAOEHUsl CPA3)Y HECKONbKUX CHEKMPATbHbIX XAPAKMePUCMUK (IHepeuu 6030yxHcoeHus u
CUTbL 0OHO- U 08YX(OMOHHO20 NO2NIOWEHUS) C IMATIOHHBIMU TUMEPAMYPHLIMU OAHHBIMU.

Knrouesvie cnosa: oonoghomonnoe noenowenue, 08yxgpomonnoe nozioujeHue, HeumpaibHasl
¢opma  xpomoghopa 3enemoco  ¢hnyopecyenmnozo benxka, HecmAayuoHapHas — Meopusl
@yHKYUOHANA NIOMHOCTU.

Hccneoosanue BbINOJIHEHO 6  pamkax 20CY0apCmeeHHO20 3aA0aHUS Mry
umenu M.B. Jlomownocosa, pecucmpayuonuviii Homep 121031300176-3, ¢ ucnonvsosanuem
obopyoosanus Llenmpa KOJIIEKMUBHO20 NONL30BAHUS C8EPXBLICOKONPOUIBOOUMENbHBIMU
svryucaumenvuvimu pecypcamu MI'Y umenu M.B. Jlomonocosa, a makoice b14ucIumenbHo20o
kracmepa RSC Tornado nabopamopuu keanmogou GomoouHamuxu, 3aKYNJIeHHO20 HO
npoepavme passumus MI'Y umenu M.B. Jlomonocosa.

Applicability of TD-DFT to the calculation of spectral characteristics of the

neutral form of the green fluorescent protein chromophore
Nikitin K.Yu.,* Scherbinin A.V.

*Student, 4-th year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: kirill.iu.nikitin@chemistry. msu.ru

This paper presents a comparative study of the characteristics of one- and two-photon absorption
So — S1 of the neutral form of the green fluorescent protein chromophore in the gas phase using time-
dependent density functional theory (TD-DFT) methods. The LC-BLYP(u) family of functionals with
long-range correction and a double-zeta basis set with the addition of diffuse functions on some atoms
is used. It is shown that there is no single value of the mixing parameter u that would allow several
spectral characteristics (excitation energy and strength of one- and two-photon absorption) to
coincide with the reference literature data.

Keywords: one-photon absorption, two-photon absorption, neutral form of the green fluorescent
protein chromophore, time-dependent density functional theory.
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IHosyyeHnune u TeopeTHYeCKasi OLEHKA O0MOJIOTMYEeCKOl AKTUBHOCTH
CJIOKHBIX 3(GUPOB 3,5-TMHUTPOOEH30HHOH KHCIOTHI

Hopxuna I./.,* Ilyruc C.M.

*Cmyoenm
Canxm-Ilemepbypeckutl 20cy0apcmeentblil MeXHON02UYeCKUll UHCIuUmym (MmexHu4ecKut
VHUBepcumem,), uHdceHepHo-mexronoeuveckul gpaxyiomem, Cankm-Ilemepbype, Poccus
E-mail: sergey mi79@mail.ru

Ha ocnosanuu 3,5-0unumpoben30tinol Kuciomol 0biiu NOJYHEeHbl CONCHbIE IPUPLI MEMOOOM
KUCTIOMHO-Kamanusupyemot smepughuxayuu c vixooom om 32 0o 90 %. /[na nonyuenHwvix
9¢hupos 6viIa BLINOIHEHA OYEHKA DUOTI02UYECKOU AKMUBHOCMU ¢ NOMOWbIO npocpammusl PASS
Online, a makowce MONEKyIAPHOE MOOEIUPOBAHUE MEMOOOM «MONLEKYIIAPHO20 OOKUHEA» C
ucnonvzosanuem npocpammol «SwissDocky. bvlno evisgneno, umo cunmesuposannvle 2¢hupuol
00611a0aom 8bIPANHCEHHOU NPOMUBOZPUOKOBOU AKIMUBHOCMBIO.

Knrwouesvie  crnosa: 3,5-0unumpobensolinas  Kucioma, cnodicHvle  3upsl 3,5-
OUHUMPOOEH30UHOU KUCTIOMDbL, ODUOIOSUYECKASI AKMUBHOCb, DIMEPUPDUKAYUSL.

The preparation and theoretical evaluation of the biological activity

of 3,5-dinitrobenzoic acid esters
Norkina D.D.,* Putis S. M.
*Student
Saint-Petersburg State Institute of Technology, department of Engineering and Technology, Saint-
Petersburg, Russia
E-mail: sergey mi79@mail.ru

Abstract: Based on 3,5-dinitrobenzoic acid, esters were obtained by acid-catalyzed esterification with
yields from 32 to 90 %. The resulting esters were evaluated for biological activity using the PASS
Online program, and molecular modeling using molecular docking was performed using the
SwissDock program. The synthesized esters were found to possess pronounced antifungal activity.

Keywords:  3,5-dinitrobenzoic acid, ¢ esters of 3,5-dinitrobenzoic acid, biological activity,
etherification.
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IIupa3uHonopGUpPHHBI € ITEKTPOHOAKUECNTOPHBIMHU I'PYNIIAMH KAK
(oroxaranmzaropsl peakuMu OKMCJICHU CYJIb(PUI0B

Ounnnnkos I A.,'* IlIpemsep E.C.2, Bupun K.IL2, lluBanze A.10.?

*Cmyoenm
'Hayuonanonwuii uccredoeamenvckuil ynueepcumem «Boicuias wkona SKOHOMUKUY,
Mockea, Poccus
2@eoepanvroe 2ocydapcmeennoe b6100xcemnoe yupescoenue nayku Uncmunmym
Quszuuecxoti xumuu u 2nekmpoxumuu um. A.H. @pymxuna Poccutickoii akademuu HayK,
E-mail: glalovchinnikov@edu.hse.ru

domokamanuz — 0OOHA U3 UHMEHCUBHO DA3BUBAIOWUXCA U AKMYATbHLIX 001acmeti XUMUU.
Hopgupunvr  npedcmasnsirom coboi  nepcnekmusHyilo  niamgopmy  O0as  CO30AHUS
Gomoxamanuzamopos, 86Udy ux CHOCOOHOCMU 2eHepUPOBaAMb AKMUBHbIE POPMbL KUCIOPOOA.
B pabome 6vin cunmesuposan c60600ubIl nUpazuonopupur ¢ neHmagmoppeHurbHbiMu
3amecmumensimMu, d makdice coomeemcmeylowul Komniekc naunaous(ll) c evicokumu
sbixooamu. DPomokamanuzamopvl NOKA3AIU BbICOKVIO AKMUBHOCMb U CELeKMUBHOCHb 00
99% 6 peaxyuu OKUCNEHUsI MUOAHU301A NpU OOLYYEeHUU NAMNOU CUHe20 C8emd MAJlol
mownocmu (3 Bm). Peaxyus nposoounace 6 yKCyCcHOU KUciome, 3K0A02U4ecKU 6e30NacHOM

pacmeopumene, npu MOM MUHUMAIbHAS 3a2py3Ka Kamanuzamopa cocmasuia 2,5-107
Mmon.%, a naubonvuwuy TON = 280 000.

Knrwuesvie cnosa: ¢omoxamanuzamopsi, ¢omooxucienue cyrvguoos, nopgupuHul,
RUPA3UHONOPPUPUHDBL, 3€TeHASL XUMUSL.

Paboma evinonnena npu ghunancosoil noooepaicke Munucmepcmea HAyKy U 8blCULECO
oopaszosanusi Poccutickoii @edepayuu.

Pyrazinoporphyrins with electron-withdrawing groups as photocatalysts for

sulfide oxidation
Ovchinnikov G."" Shremzer E.2, Birin K.2, Tsivadze A.2
*Student
!National Research University Higher School of Economics, Moscow, Russia
2Frumkin Institute of Physical Chemistry and Electrochemistry, Russian Academy of Sciences,
Moscow, Russia
E-mail: glalovchinnikov@edu.hse.ru

Photocatalysis is one of the intensively developing and relevant fields of chemistry. Porphyrins
represent a promising platform for developing photocatalysts, due to their ability to generate reactive
oxygen species. In this work, a free pyrazoporphyrin with pentafluorophenyl substituents, as well as
the corresponding palladium(ll) complex were synthesized with high yields. The photocatalysts
demonstrated high activity and selectivity up to 99% in the oxidation of thioanisole under irradiation
with a low-power (3 W) blue light lamp. The reaction was carried out in acetic acid, an
environmentally friendly solvent, with a minimum catalyst loading of 2.5-10* mol.%, and the
maximum TON of 280,000.

Keywords: photocatalysts, photooxidation sulfides, porphyrins, pyrazinoporphyrins, green chemistry.
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DOoTOUHAYHHUPOBAHHBIN MEPEHOC YIEKTPOHA CHUKACT APKOCTh
¢payopecuentnoit PHK

Onunnos K.B.,* JlompayeBa T.M.

*Acnupanm 3 2.0.
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: konstantin.odintsov@chemistry.msu.ru

s knacmepnoii modenu ¢gpnyopecyenmuou PHK Pepper ¢ nabopom ¢gayopoeenos HBCS30),
HBC508 u HBC485 ¢ pa3nuyHblM K8AHMOBLIM 8b1X000M (DlyOpecyeHyuu paccuuman CneKmp
COCMOAIHULL U ONpedeieHbl NomeHyuailbhbie 00HOpbl dnekmpoHna 6 cocmase PHK. I'yanun G41
8bl0elieH, KaK Haubolee 6epOosmHbIl OOHOp dnekmpona. [na nabopa moodeneti HBC-G41
oyeHenbl CKOpOCmu pOmMoUHOYYUPOBAHHO20 NEPEHOCA INEKMPOHA U PAOUAYUOHHO20 PACHAOA.
CpasHenue  pacuémuvlx  KOHCMAHM  CKOpocmeli ¢  9KCnepumMeHmamu  OaHHbIMU
noomeepoicoaem, umo nepenoc nekmpouna c¢ eyanuna G41 na HBC sensemcsa xananom
ObIZLIZTYUAMENLHO20 PACNAOA, CHUNCAIOWUM APKOCMb hiryopecyeHyuu.

Kniouesvie cnosa: payopecyenmnas PHK, ¢nyopoeen, nepenoc snexmpona, meopus
Mapxkyca, paduayuonnsiii pacnao

Hccneoosanue 8bINOJIHEHO 8  pamkax 20CY0apCmeeHHO20 3a0anus Mry
umenu M.B. Jlomonocosa, pecucmpayuorusiii Homep 121031300176-3.

Photoinduced Electron Transfer Reduces Brightness of Fluorescent RNA
Odintsov K.V.,* Domratcheva T.M.
*Graduate student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: konstantin.odintsov@chemistry.msu.ru

For cluster models of fluorescent RNA Pepper with fluorogens HBC530, HBC508, and HBC485 with
different fluorescence quantum yields, the spectrum of excited states is calculated and potential
electron donors within the RNA fragment are identified. Guanine G41 is determined as the most potent
electron donor. For a set of HBC-G41 models, the rates of photoinduced electron transfer and
radiation decay are estimated. A comparison of the calculated rate constants with experimental data
confirms that electron transfer from guanine G41 to HBC is a nonradiative decay channel that reduces
the fluorescence brightness.

Keywords: fluorescent RNA, fluorogen, electron transfer, Marcus theory, radiative decay.
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IHosryyeHne KOHTPACTUPYOIIMX ATEHTOB /ISl JHEPrOYYBCTBUTEIbHOM
KOMIIBIOTEPHON TOMOIpPa(um Ha OCHOBE OKCU/IOB JIAHTAHU/I0B

Ocunos H.!.,* Cyciaosa E.B., llleakos I A

*Unoicenep
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: tgbhu@mail.ru

B x00e oannou pabomul Oviau nonyuenvl KOMHO3UMHbIE HAHOYACMUY OKCUOO8 JIAHMAHA U
2a00NUHUSL CO CIMPYKMYPOU muna s0po-06010uka. Komnosumuol nonyuanu nymem nociotiHo2o
HaHecenuss 000I0UKU U3 OKCUOA KPeMHUsL U/UIU NOJUIMUICH2AUKONSL HA YACTUYbL OKCUOO8
JAHMana u 2a00IuHUs, BblCMynasuux 6 xasecmee soep. Ilonyuennvie mamepuanvt Oviiu
oxapaxmepuzoganvt memodamu CIOM, [IOM, HK-cnexmpockonuu. Jna umanouacmuy Ha
OCHOBe OKCUOA 2A00NUHUS NPOBETU UCCTIe008AHUE UX YUMOMOKCUYHOCTIU.

Knrouesble croea. HaroYacmuuybvl, KOHmpacmupyiowue AceHmnbl, JlaHmaHuabl,
YUmMomoKCU4YHOCnlb

Paboma noooeporcana Poccuiickum nayunvim gponoom (npoexkm 22-15-00072-11)

Preparation of contrast agents based on lanthanides oxides for photon

counting computed tomography
Osipov N.I.,* Suslova E.V., Chelkov G.A.
*Engineer
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: tgbhu@mail.ru

In this study, composite nanoparticles of lanthanum and gadolinium oxides with a core-shell structure
were obtained. The composite materials were assembled layer-by-layer using lanthanum and
gadolinium oxide particles as core and silicon oxide and/or polyethylene glycol as outer layers. The
resulting materials were characterized using scanning electron microscopy, TEM, and IR spectroscopy.
A cytotoxicity study was conducted on the gadolinium oxide-based nanoparticles.

Keywords: nanoparticles, contrast agent, lanthanides, cytotoxicity
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I'napoim3 pacTUTENIbHBIX MOJHUCAXAPUIOB ¢ UCIIOJIb30BAHUEM
CyJIb(HUPOBAHHOI0 CBEPXCIIUTOIO MOJUCTUPOJIA

IManckosa JI.J.,* l'aBpuiosa E.I1., Manaenkos O.B., Kucanna O.B., Cyabman M.I.

Cmyoenum, 1 kypc macucmpamypul
Tsepckoti 2ocyoapcmeentblil mexHudeckuil ynusepcumem, Teepv, Poccus
E-mail: panskoval(@gmail.com

B oannom uccnedosanuu ons eudpoausa pacmumenbHulX NOAUCAXAPUOOE (UHYIUHA, KCUTIAHA,
Yennonos3sl) 6 Kavecmee MmMEEPO020 KUCIOMHO20 Kamaiuzamopa Obvll NpediodiceH
cynvuposannsiii ceepxcuiumsiii noaucmupon (SMN270). Ilocne onmumuzayuu yciosut
2UOPONU3A NOAUCAXAPUOOE ObLIU NOJYYEHBL 8bIXOO0bI COOMBEMCMEYIOUWUX MOHOCAXAPUOO8:
dpykmozvr 82.8 %, xcunoser 60.1 %, enoxosvr 14.9 %. Illokasano, umo kamanuzamop
SMN270 mooicem cmame 3ppexmusnol  3amenol  MmpaouyuoOHHbIX  KAMAaiuzamopos
2UOpPONU3A (MUHEPATILHBIX KUCION) KOMIOHEHMO8 pACmumelbHOU OUOMACCHL.

Knrwuesvie cnosa: yennonosa, uHyiuH, KCunam, 2uopoiu3, CEEPXCULUMbIU NOJUCTUPOIL,
MBEPOLIL KUCTIOMHBIU KAMAIU3Amop.

Paboma evinonnena npu gpunancosoti noooepacxke PHD (25-79-20018).

Hydrolysis of plant polysaccharides using sulfonated

hypercrosslinked polystyrene
Panskova L.D.,* Gavrilova E.P., Manaenkov O.V., Kislitsa O.V., Sulman M.G.
*Masters’s student
Tver State Technical University, Department of Biotechnology, Chemistry and Standardization
Tver, Russia
E-mail: panskoval@gmail.com

In this study, sulfonated hypercrosslinked polystyrene (SMN270) was proposed as a solid acid catalyst
for the hydrolysis of plant polysaccharides (inulin, xylan, and cellulose). After optimization of the
polysaccharide hydrolysis conditions, the following yields of the corresponding monosaccharides were
obtained: 82.8 % fructose; 60.1 % xylose,; and 14.9 % glucose. It was demonstrated that the SMN270
catalyst can effectively replace traditional catalysts for the hydrolysis (mineral acids) of plant biomass
components.

Keywords: cellulose, inulin, xylan, hydrolysis, hypercrosslinked polystyrene, solid acid catalyst.
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AncopOunoHHO-KaTaauTH4deckoe ynajaenne JIOC B npucyTcTBUM 030HA HA
nonooomennom Co-Beta

IMapamommnn U.B.,”" Bokapes 1I.A,! Baesa I H.,! Craxees A.JO.!

*Cmyoenm, 4 kypc
TUnemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccuiickoti akademuu HayK,
Mockea, Poccus
’Poccutickuii xumuxo-mexnono2uveckuii ynueepcumem um. [{.U. Menoeneesa, Mockea,
Poccus
E-mail: Paramochin@mail.ru

H3zyuena 603moHcHOCIb NPOGEOeHUsI KOMOUHUPOBAHHO20 NPOYecca a0copoyus/oKuUcieHue Ha
Co-cooepoicawem yeonume muna BEA (0.6%CoBeta) npu nuskux memnepamypax (30-50°C)
6 npucymcmeuu 030Ha. Ha npumepe o-kxcunona nokazawo, 4umo makas cucmema odraoaem
3HauumenvHou aocopoyuonuou emxocmvio (290-300 mrmonv/e), a aocopouposanHulil
IKOMOKCUKAHM MOodcem Oblmb IPheKmusHo OKUCTIeH 030HOM 8 Yoce Npu KOMHAMHOU
memnepamype 6e3 e2o decopoyuu.

Knrouesnvie crosa: ClaCOp6I4u0HHO-KClI’I’lClJZMI’I’lM’{€CKO€ OKUcCJjleHUue, O30H, KO6aJlbm, yeoauniHvle
Kamaausamopbl.

Adsorption-catalytic removal of VOCs in the presence of ozone on ion-

exchange Co-Beta
Paramoshin 1.V.,'** Bokarev D.A.,! Baeva G.N.,! Stakheev A.Yu.!
*Student4th year
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2D.I. Mendeleev Russian University of Chemical Technology, Moscow, Russia
E-mail: Paramochin@mail.ru

The feasibility of a combined adsorption/oxidation process on a Co-containing BEA zeolite (0.6%
CoBeta) at low temperatures (30-50°C) in the presence of ozone was studied. As it was demonstrated
for o-xylene this catalytic system possesses significant adsorption capacity (290-300 umol/g), and the

adsorbed ecotoxicant can be effectively oxidized by ozone at room temperature without desorption.

Keywords: adsorption-catalytic oxidation, ozone, cobalt, zeolite catalysts.

106


mailto:Paramochin@mail.ru
mailto:Paramochin@mail.ru

IHonyyeHne BHICOKOAKTUBHBIX HAHOIECOJIUTOB ISl IIy0OKOM MepepadoTKu
ChIPbSI PA3JIMYHOI0 THIIA

Ilepeneuaena B.b.,* Ky3nenos I1.C., lemenTtbeB K.U.

*Cmapuwutl rabopanm (cmyoenm, 2 Kypc Mazucmpamypbi)
Hnemumym negpmexumuueckoeo cunmesa um. A.B. Tonuuuesa Poccuiickou akademuu HAyK,
Mockea, Poccus
E-mail: vperepechaeva@ips.ac.ru

Hccneoosano enusanue komouHupoeannou obpabomru yeoauma muna bema, exnrouarowei
MEXAHUYECKUL PA3MONL U NOCIEOYIOWYI0 KUCIOMHYIO UTU WETL0UHYI0 00pabomkKy, Ha e2o
KAManumu4eckyro akmueHoCmy 8 peakyusax kpekunea. Haubonvuyo akmusHocms 6 KpekuHee
BAKYYMHO20 OUCMUILIAMA NPOSBUL YeOoaum nocie pasmoid. B ciyuae xonsepcuu pancogozo
MAacia Hauryywue noKasamenu aKmusHoCmuy Obliu O0CMUSHYMbL HA Yeoaume nocie pasmoind
U 00pabomKu KUCIOmMou: 8v1x00 2a308vix npodykmos cocmasun 30.0 %, obpasosanue xokca
ovL10 Haumenvuwum — 3.9 %. Lllenounas obpabomka bvina He 3¢phexmusHa.

Knroueswie cnosa: yeojiuniol, MexXaHuyecKuil pasmost, Hanoyeoauni, Kamanumuyeckuil KpPEKUHZ,
KamajiumudyecKkas akmueHocCcnib, l’lOCﬂ’lO6pCl6OWlKCl

Paboma evinonnena 6 pamkax cocyoapcmeennozo 3adanusi MHXC PAH.

Production of Highly Active Zeolites for Catalytic Cracking of
Hydrocarbon Feedstock and Rapeseed Oil
Perepechaeva V.,* Kuznetsov P., Dement’ev K.
*Senior laboratory assistant (*Masters’s student, 2nd year)
A. V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
E-mail: vperepechaeva@ips.ac.ru

The influence of a combined upgrade for Beta-type zeolites through ball milling and subsequent acid
or alkaline treatment on their catalytic activity was investigated. The zeolite showed the highest
catalytic activity after milling in cracking of vacuum gas oil. Zeolite after milling and acid treatment:
a gas yield of 30.0 %, coke formation at 3.9 %. Alkaline treatment of zeolite was ineffective.

Keywords: zeolites, ball milling, nanozeolite, catalytic cracking, catalytic activity, zeolites upgrading
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AXCOPOLIMOHHO-KATAJIUTHYCCKAN OYNCTKA BOJABI OT JUKJIO(QeHAKA:
BJIMSIHHE IPUPO/bI YIJIEPOAHOI0 MaTepuasia

Mecouxnit M./L.,* JlokreBa E.C., Xapaanos A.H.

*Cmyoenm, 5 Kypc cneyuanumema
Mockosckuii cocyoapcmeennsiii yHugepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: mpesotskiy2003@gmail.com

Tpu yenepoomvix mamepuana, yenepoouvie nHanompyoxku (VHT), nanouvewyiiku (YVHY) u
akxmueupogantvlil yeons uz ¢gypgyponra (PAC), mecmuposanu npu 30 °C 6 kauecmse
aocopboenmos 0nsa  ouucmku 600vl om Ouknogenaxa (AK®@). I[lposepenvi makoice
Kamanumuyeckue ceolcmea mamepuanos 8 2uopooexiopuposanuu /[K® ¢ npucymcemeuu H>
6 peaxkmope nepuoouveckoeo Odevicmeusi npu 30 °C. Aocopbyuonnas 3¢gdexkmusnocms
crudcaemcs 6 paoy PAC>YHY>YHT, no YHT 3a cuem npucymcmeus kobanoma nposeéisem
KamanumuyecKue ceoucmaed, Komopule He XapakmepHul 0Jis Opyeux yenepooHbix Mamepuaos.

Kanrouesvie cnosa: ouxnoghenak, cuopooexniopuposanue, aocopoyus, yeiepooHvle HaHOmMpYOKuU,
K0OAbM, yenepooHble HAHOYEWYUKY, AKMUBUPOBAHHDBIIL Y20lb.

Hccneoosanue 6vinonrneno npu QUHAHCOB0U NOOOEPIHCKe 20CYOAPCMEEHHOU NpPOcPaAMMbl
AAAA-A21-121011990019-4 « Duzuxoxumus nOBepXHOCMU, A0COPOYUS U KAMATU3Y.
Asmopul svipadicarom dnazodaprocms Ilpoepamme pazsumus MI'Y.

Adsorption-catalytic water purification from diclofenac:

The influence of the nature of the carbon material
Pesotskiy M.D.,* Lokteva E.S., Kharlanov A.N.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: mpesotskiy2003@gmail.com

Three carbon materials, carbon nanotubes (CNT), nanoflakes (CNF), and activated carbon from
furfural (ACF), were tested as adsorbents for water purification from diclofenac (DCF) at 30°C. The
catalytic properties of the materials in the hydrodechlorination of DCF at 30 °C in the presence of H:
in a batch reactor were also examined. The adsorption efficiency decreases in the order ACF >
CNF > CNT, but CNT, due to the presence of cobalt, exhibits catalytic properties that are not
characteristic of other carbon materials.

Keywords: diclofenac, hydrodechlorination, adsorption, carbon nanotubes, cobalt, carbon nanoflakes,
activated carbon.
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HccnenoBanne 3¢ peKTUBHBIX YCIOBUN KATATUTHYECKOI0 OKHCIeHus D-
[JIIOKO3bI

IHerpoBa A.N.,* lIBeTkoB /1.10O., JlJakuna H.B., loayna B.1O., Cyasman M.I.

*Cmyoenm
Tsepckoii cocyoapcmeenHblll mexHudeckutl yHusepcumem, Teepw, Poccus
E-mail: arinapetrova989@gmail.com

Ilposedeno uccnedosanue npoyecca 2emepoceHH020 OKUcieHusi D-enoko3bl 00 2iKOHO801
KUCTIOMbL 8 NPUCYMCMBUU HAHECEHHbIX NIAMmuHo8vlx kamanuzamopos 3 % Pt/ALOs; u 3 %
Pt/SiO>.  Paccmompeno  enusHue 6apbuposanusi memnepamypvl HA KAMAIUmuieckyo
AKMUBHOCMb, NPOBeOeH CPABHUMENbHbI AHAIU3 NoKazamesell KOHeepcuu cyocmpama u
CeNeKMUBHOCMU NO 2NIIOKOHOBOU KUCIOME 6 3A8UCUMOCU OM NPpupoobl Hocumens. B xooe
IKCHEPUMEHTNO8 OCYUjeCmBleHa OyeHKa usmerenus pH peakyuonnoi cpeosi, ymo no380auno
8bISABUNMD  KIIOYEBbLE 3AKOHOMEPHOCMU NPOMEKAHUS Peakyuu 6 YCI08USX NOCMENeHHO20
HaKonjienus opeanuyeckoll Kuciomsl. lIlomyuennvle pesynbmamsl HO3608I0M ONPEOenUms
ONMUMATIbHbIE MEXHONIO2UYECKUe Nnapamempvl U Gvlopamsb Hauboree 3phekmuenyio
KAmManumuyeckyto cucmemy 0Jis NOLYYeHUsl NPOU3BOOHBIX 2TIIOKO3b.

Knroueswie cnosa: D—ZJZIOKOB'CZ, OKucJjieHue, eemepoeeHan? Kamaiaus, 2lAIKOHOoeds Kucioma,
niamunoevle Kamaauzanopsvl, Cel1eKMuU6HOCnb, KOHEEPCUAL.

Study of the effective conditions for catalytic oxidation of D-glucose
A.L Petrova,* D.Yu. Tsvetkov, N.V. Lakina, V.Yu. Doluda, M.G. Sulman
*Student
Tver State Technical University, Tver, Russia
E-mail: arinapetrova989@gmail.com

The process of heterogeneous oxidation of D-glucose to gluconic acid in the presence of 3 % Pt/A1,03
and 3 % Pt/SiO: deposited platinum catalysts was studied. The effect of temperature variation on the
catalytic activity was considered, a comparative analysis of the substrate conversion rates and
selectivity for gluconic acid depending on the nature of the carrier was carried out. During the
experiments, the pH change of the reaction medium was estimated, which allowed to identify the key
patterns of the reaction course under conditions of gradual accumulation of organic acid. The
obtained results allow us to determine the optimal technological parameters and select the most
effective catalytic system for producing glucose derivatives.

Keywords: D-glucose, oxidation, heterogeneous catalysis, gluconic acid, platinum catalysts, selectivity,
conversion.
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CuHeprusm nepus v IIaTuHbI B okuciaennu CO
Ha Pt-Ce-mopuuuupoBanHbIX neoaurax ZSM-5

Ilerposa C.A.,"" Kporosa U.H.!, Yaanosa O.B.%, Illnsmmna M.A.!

*Cmyoenm
'Mockoeckuii 2ocyoapcmeennwiii ynueepcumem umenu M.B. Jlomonocosa,
xumuyeckuti gpaxyremem, Mockea, Poccus
2@edepanvublii uccireoosamenvekuti yenmp xumudeckou gusuxu umenu H. H. Cemenosa
Poccuiickou akaoemuu nayx, Mocxea, Poccus
E-mail: spoykk@mail.ru

B pabome paspaboman o6umemannuueckui xamanuzamop oxucienus CO ¢ manvim
cooepacanuem Pt 0.2 % macc. na ocnose yeonuma ZSM-5, moouguyuposannozo yepuem u
naamunou. Kamanuzamop cunmesuposanu memooom nocied08amenbHOU NPOnUmKU, 8 Xooe
CUHmMe3a 8aAPLUPOBANIU NOPSOOK B8EOCHUS. MEeMALI08 U MeMnepamypy 60CCHMAHOBNEHUs 6
8000pode. B 3asucumocmu om yciouul cunmesa UMeHsemcs 31eKMpPOHHOe COCMOsHUEe U
OUCNePCHOCMb NIAMUHDBL, YMO 61Usem HA KAMAIUMUYECKYI0 aKMUGHOCHb.

Knrouesvie cnosa: kamanus, okucienue, MOHooKucuo yenepooa, yeoaum ZSM- 5, nramuna,
yepuil.

Paboma evinonnena npu noooepacke llpoepammer pazsumus MI'Y

Synergistic effect of the catalytic action of platina and cerium in oxidation
of carbon monoxide on modified Pt-Ce/ZSM-5 zeolites

Petrova S.A.,'" Krotova L.N.!, Udalova 0.V.2, Shilina M.L!
*Student
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2 Semenov Federal Research Center for Chemical Physics, Russian Academy of Sciences,
Moscow, Russia
E-mail: spoykk(@mail.ru

A bimetallic CO oxidation catalyst with a low content of 0.2 % Pt by weight has been developed based
on ZSM-5 zeolite modified with cerium and platinum. The catalyst was synthesized by impregnation,
during the synthesis the order of introduction of metals and the reduction temperature were varied.
Depending on the synthesis conditions, the electronic state of platinum changes, which affects the
catalytic activity.

Keywords: catalysis, CO oxidation, zeolites, ZSM-5, platinum, cerium.
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MonesupoBaHue U aHAJIN3 PU3NKO-XUMHUYECKUX U JIEKTPOHHbIX CBOMCTB
3al0JIHEHHBIX YIVICPOAHBIX HAHOTPYOOK Ha ocHOBe cucTtembl Te@ YHT

Ierpona C.C.,* Kamuun /I.T.

*Mnaowuii nayunvlii compyOHUK, ACNUPAHM
Huemumym 6uoxumuueckou pusuxu umenu H.M. Dmarnysna Poccutickoti akademuu HayK,
Mockea, Poccus
E-mail: sofi.belim@gmail.com

B pabome oOvin npogeden ananuz pazeumus uUcciedosaHull 8 001ACMU  3ANOJHEHHbIX
VenepoOHbIX HAHOMPYOOK, BbINOIHEHO MOOENUPO8aHUe U OYEeHKA CMAOUTbHOCIU CMPYKMYP,
COCMOAWUX U3 OOHOCMEHHBIX V2lepOOHbIX HAHOMPYbOK pasHbix Ouamempos (8 - 11 A) u
XupanoHocmell ¢ pasmMeujeHHbIMU SHYMPU CmepcHAMU meanypa. Pacuemvr nposoodunucs ¢
ucnonvzoganuem memooa DFT 6 npoepammuom komnnexce SIESTA. B xode pabomul
npoBedeHa ONnMmuMU3ayus 2UOPUOHOU cmpyKmypol u omoenvhvix kKomnonenmos (YHT u
cmepoicreti Te), 01 KOMOpwIX ObLIU pacCCUUMAHbl 3A6UCUMOCMU IHEPSUU OM BOJIHOBO20
eexmopa. Ha ocnoee ananuza 30HHOU CmMpYKmMypul Oblla NpPO8eOeHAd OYEeHKA GRUSHUS
cmeporcner Te na anexkmponnyto cmpykmypy YHT. Pesynemamul noxasanu uzmeHeHue
NIOMHOCMU  IeKMPOHHO20 COCMOSIHUA, NPU  GKIIOYEHUU CMEPICHEU MeNIypa 6HYMpb
oonocmentuvix YHT.

Knrwouesvie cnosa: manomamepuanvi, 00HOCHEHHble Y2elepoOHble HAHOMPYOKU, MeNLIYp,
amomHoe mooenuposarnue, nekmponusle ceoticmea, DFT.

Hccneoosanue evinonneno npu ¢unancogot noooepocke PHD (epaunm Ne 25-73-20094,
https://rscf.ru/project/25-73-20094/ )

Modeling and analysis of the physical-chemical and electronic properties of
filled carbon nanotubes based on the Te@CNT system

Petrova S.,* Kvashnin D.
*Junior researcher, Graduate student

N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia
E-mail: sofi.belim@gmail.com

The work analyzed the development of research in the field of filled carbon nanotubes, performed
modeling and stability assessment of structures consisting of single-walled carbon nanotubes of
different diameters (8 — 11 A) and chiralities with placed inside the rods of tellurium. The calculations
were performed using the DFT method in the SIESTA software package. During the work, the hybrid
structure and individual components (CNTs and Te rods) were optimized, and the energy dependence
on the wave vector was calculated. Based on the analysis of the band structure, the influence of the Te
rods on the electronic structure of the CNTs was evaluated. The results showed a change in the density
of the electronic state when the Te rods were included.

Keywords: nanomaterials, single-walled carbon nanotubes, tellurium, atomic modeling, electronic
properties, DFT.
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Bo3HuKkHOBeHHE IBOMHOIO dj1eKkTpr4ueckoro cjios B cucreme NaCl-CaSQOs-
H20 u ero BinMsiHMe HA Pe3yJIbTATHI AHATUTHYECKOT0 KOHTPOJIS Mpolecca
KPUCTAJIM3ANNH THIICA KOHIYKTOMETPUYECKHUM MeTOI0M

Honaukypos IL.U.,* [TounTankuna U.A.

*Cmyoenm
Poccutickuii xumuxo-mexnonoeuueckuu ynugepcumem umenu .M. Menoeneesa,
¢axynemem THBuBM, Mockesa, Poccus
E-mail: p.polikurov@mail.ru

HUccneoosan npoyecc kpucmaniuzayuu eunca 6 cucmeme NaCl-CaSO+-H>O paznuunou
KOHYeHmpayuel Xi0puda HaAmpus 6 U30MEePMUYECKUX YCI08UAX NpU  NOCMOSAHHOM
nepemewusanuy. Auanumuyeckuii. KOHMPONb OCYWECMEIINCe C NOMOWbIO Memooo8
KOMNIIeKCOHOMempuy U KoHOykmomempuu.  [lonyuenvl  Kunemuueckue Kpusvie
konyenmpayuet NaCl 0 u 300 2/n npu napanienvhom usmepenuu 21eKmponposoOHOCmU U
konyenmpayuu uornoe Ca’* u kpuswvie ¢ konyenmpayueii NaCl 5,85; 20 u 40 2/n ¢ usmepenuem
MONLKO dnekmponpogoonocmu. lloxazano enuanue KoHyenmpayuu Xiopuoa Hampusi Ha
xapakmep  KUHemMuyeckux  3deUCUMOcmell U  YCIO8US. — B03HUKHOBEHUS  OBOUHO20
INEKMPUECKO20 CIO.

Karouesvie cnosa: oeounoii anekmpuueckuti cnou, KpUCmaniuzayus, 2unc, KUHemuka,
KOHOYKMOMempusi, Mumpumempus.

The appearance of a double electric layer in the NaCl-CaSO4H:>O system
and its effect on the results of analytical control of the gypsum

crystallization process by the conductometric method
Polikurov P.I.,* Pochitalkina I.A.
*Student
D.I. Mendeleev Russian University of Chemical Technology, Faculty of Inorganic Substances and
High-Temperature Materials, Moscow, Russia
E-mail: p.polikurovi@mail.ru

The process of gypsum crystallization in the NaCIl-CaSO+-H>O system with different concentrations of
sodium chloride under isothermal conditions with constant stirring is investigated. Analytical control
was carried out using the methods of complexometry and conductometry. Kinetic curves with NaCl
concentrations of 0 and 300 g/l were obtained with parallel measurements of electrical conductivity
and Ca2+ ion concentrations, and curves with NaCl concentrations of 5.85; 20 and 40 g/l with
measurements of electrical conductivity only. The effect of the concentration of sodium chloride on the
nature of kinetic dependences and the conditions for the formation of a double electric layer is shown.

Keywords: double electric layer, crystallization, gypsum, kinetics, conductometry, titrimetry.
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Karaiauntuyeckoe ruipupoBaHne ruiIPONePoOKCHIA KyMO0JIa € MOJy4eHHeM
0-KYMWJIOBOTO CIIMPTA NMPH KOMHATHOM TeMIieparype U atMocgepHOM
JAaBJIeHUH

Ionosa J1.J1.,'"? Penuna E.A.2

*Cmyoenm, 1 Kypc masucmpamypol
I'PTY MUPDA, Hncmumym monxux xumuueckux mexnono2uti umenu M.B. Jlomonocosa,
Mockea, Poccus
’Uncmumym opaanuueckoti xumuu umenu H. JI. 3enunckozo Poccutickotl akademuu Hayk,
Mockea, Poccus
E-mail: d-d-popova@mail.ru

B pabome npednodxcern cnocob nomyyeHus o-KyMuio8020 CRUpma nymem Kamaiumuyecko2o
2UOPUPOBAHUSL 2UOPONEPOKCUOA KYMOAA NPU KOMHAMHOU meMmnepamype u ammocheprom
oasieHuu, UCNOIbL3YsE O0OCMYNHLIU HUu3Konpoyenmuwvlti kamanuzamop 0,25% Pt/SiOz, Smom
Kamanuzamop Xapaxkmepusyemcs UCKIIOYUmenbHo 6bicokol akmusrnocmoio (TOF = 6,52 ¢ ™)
u cenexmuenocmoio (> 99%). [docmuenymulii nokazamenvb akxmueHOCMU Kamanu3zamopa
0,25% Pt/SiO> noumu 6 nams pas npegviuiaem 3Hadenue TOF, 3aghuxcuposanuoe 0
Kommepyeckoeo kamanusamopa 1% Pd/AC, u sasnsiemca camvim 6bICOKUM NOKA3AMeENEM,
3ape2ucmpupo8aHubiM 8 NAMEHmax u NyOIUKayusx Ha ce2oOHawHull 0eHb. Paspabomannwiil
Memoo  cumme3a  O-KYMUNOB020 — CHUpma  NPOOEMOHCMPUPOBAL  NPeBOCXOOHYIO
Macumaodupyemocms, 4mo no380J5Aen NOLYYAMb O-KYMULOBbII CRUPM GbLCOKOU HYUCTOMDbI,
KAK MUHUMYM, 8 2PAMMOBbIX KOIUYECMEAX Npu KOMHAMHOU memnepamype u ammochepHom
oaenenuu.

Kniouesvie cnosa: ecemepocennvie kamanuzamopel, Kamaiumuyeckoe UOPUposanue,
2UOPONEPOKCUO KYMOTA, KYMUTOBbLLL CRUPT.

Paboma evinoanena npu ¢gunamncosoti noooepacke Poccuiickoeo Hayunoeo ®onoa, epanm
PH® Ne 24-73-10149

Catalytic hydrogenation of cumene hydroperoxide to

a-cumyl alcohol at room temperature and atmospheric pressure
Popova D.D.,'"? Redina E.A.!
*Masters’s student
'Russian Technological University MIREA, M.V. Lomonosov Institute of Fine Chemical Technologies,
Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: d-d-popova@mail.ru
In this work we propose an efficient method for producing o-cumyl alcohol via catalytic hydrogenation
of cumene hydroperoxide at room temperature and atmospheric pressure using an available low-
loaded 0.25% Pt/SiO2 catalyst. This catalyst is characterized by exceptionally high activity (TOF =
6.52 s—1) and selectivity (> 99%). The achieved activity of 0.25% Pt/SiO2 catalyst is almost five times
higher than the TOF value obtained for the commercial 1% Pd/AC catalyst and is the highest one
reported in patents and publications to date. The developed method for the synthesis of a-cumyl
alcohol has demonstrated excellent scalability, enabling the production of high-purity a-cumyl alcohol
in at least gram quantities at room temperature and atmospheric pressure.

Keywords: heterogeneous catalysts, catalytic hydrogenation, cumyl hydroperoxide, a-cumyl alcohol
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HccnenoBanue accouuanuu MmoJiekya N,N-qumermiagopmamuaa
B BOJAHBIX PACTBOPAX METOAOM MOJICKYJISIPHON JTUHAMMKU

IIponkeBuu C.A.,* ®upcos [.A., bornan T.B., Aopamosuu A.H.
*Cmyoenm, 1 Kypc cneyuanumema
Mockosckuii cocyoapcmeennsiii yHusepcumem umenu M.B. Jlomonocosa,
xumuyueckuu ghaxynomem, Mockea, Poccus

E-mail: sofia40542@rambler.ru

Ilposedeno moodenuposarnue 6o0Hvix pacmeopos [IMDA 6 obracmu xonyenmpayuii MDA 5
— 50 mon %. ¢ wazom 5 mon % mMemooom MONEKVIAPHOU OUHAMUKU. [ MOOenuposanus
ucnonvzosancs nakem npozpamm GROMACS. Pasmep moodenvhoii suetiku 5X5%X5 um ¢
nepuooUecKUMU 2paHudnbiMu  ycrosusamu. boin ucnonvzosan nomenyuan OPLSAA Ona
JIM®DA u TIP4P ons 6o0wl, dasnenue 1 amm u memnepamypa 298K. Ilpomokon pacuéma
exaouan: 1) sman ypasHosewiuganus cucmemvl NPOOOIHCUMETbHOCMbIO 5 HC C UWa2oM
unmezpuposanus 1 ¢pc, 2) sman 3anucu mpaexmopuu nPoOOIHCUMENTbHOCIbIO 5 HC ¢ UA2OM
unmezpuposanus 1 ¢c, 3) sman 3anucu mpaekmopuu npooodcumenvrocmoio 10 He ¢ wazom
unmeepuposanus 2 ¢c. B xo0e ananuza mpaekmopuii Hamu ObLIU ROCMPOEHbL PAOUATbHBLE
@ynxyuu pacnpeoenenus 05 paccmosimuii N---N, N+--O, O---O u Op., u3 Komopulx 8UOHO, YMO
accoyuayusi [[IMDA npomexaem HeCKOAbKUMU CNOCOOAMU, NPUYEM, 8 3ABUCUMOCIU OM
koHyenmpayuu JIM®PA mensiemcsi coomHouleHue pasiuyHulX Munos accoyuamos. Hamu
0XapaKmepu308anbl 2eomempuyieckue KoH@ueypayuu noayyusuuxcs oumepos [MDA.
Knrouesvie cnosa: 6oonvie pacmsopwi, IMDA, monexyrapuas ounamuxa.

Paboma evinonnena 6 pamKax memabvl ((MOﬂeKleﬂpHOe cmpoeHue u HCldMOJleKleﬂpHaﬂ

opeaHuzayus UHOUBUOYANLHBIX Geujecms, 2UOPUOHBIX U QYHKYUOHATLHLIX MAMepUanos
(121031300090-2).

A study of the association of N,N-dimethylformamide molecules
in aqueous solutions using molecular dynamics

Pronkevich S.A.,* Firsov D.A., Bogdan T.V., Abramovich A.L.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: sofia40542@rambler.ru

Aqueous DMF solutions were simulated in the DMF concentration range of 5—50 mol % with a step
size of 5 mol % using the molecular dynamics method. The GROMACS sofiware package was used for
the simulation. The model cell size was 5x5x5 nm with periodic boundary conditions. The OPLSAA
potential for DMF and TIP4P for water, a pressure of 1 atm, and a temperature of 298 K were used.
The calculation protocol included: 1) 5 ns equilibration step with an integration step of 1 fs, 2) 5 ns
trajectory recording step with an integration step of 1 fs, and 3) 10 ns trajectory recording step with
an integration step of 2 fs. During the trajectory analysis, we constructed radial distribution functions
for the N---N, N---O, O---O, and other distances, revealing that DMF association occurs in several
ways, with the ratio of different types of associates changing depending on the DMF concentration.
We characterized the geometric configurations of the resulting DMF dimers.

Keywords: aqueous solutions, DMFA, molecular dynamics
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TanaeMHbIN CHHTE3 3aMelleHHBbIX oJiepuHoB B npucyrcreuu PdCu
OMMETAIINYECKOr0 KaTaJIu3aTopa

PaccosioB A.B.,* Ilatuas E.Jl., baeBa I.H., Craxees A.1O.

*Cmapwiuil Hayuusili cOompyOHUK
TUnemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccuiickoti akademuu HayK,
Mockea, Poccus
E-mail: rav@ioc.ac.ru

Tlokazana npunyunUaIbLHAS B03MONCHOCIb CENEKMUBHO20 CUHME3A YUC- U MPAHC-CMUTbOEeHa
8 YCILOBUAX MAHOEMHO20 Npoyecca, KIUanuie2o 6 cebsi nociedosamenbHoe NpogedeHue
kpocc-couemanusi  Comoeawiupvl U HCUOKOPDAZHO20 — 2UOPUPOBAHUSL  NOJYUEHHO2O0
UHMEPHANIbHO20 ANKUHA 6 npucymcmeuu oumemaniuvyeckoeo PdCu kamanusamopa.
Yemanosneno, umo kaouesoe enusAHue Ha X00 Kaxcoou cmaouu npoyecca OKA3bleaem
npupooa  pacmeopumens U  COOMHOUWleHUe UCXOOHbIX peazenmos. OnmumanbHvle
KamanumudecKkue Xapaxmepucmuku noayienst npu ucnonvsoeanuu N,N-oumemunayemamuoa
6 kauecmee pacmeopumerns u npu coomuowenuu Phl:PhA = 1:1.

Knrwouesvie cnosa: mamoemmuwiii kamanus, Kpocc-couemarnue CoHoO2auiupsl, CeleKMU8HOe
euopuposanue, cunmes onegpunos, PdCu.

Paboma evinonnena npu gpunancosoii noooepocke Poccutickoco nayunozo ¢ponoa (npoexm No
25-73-00079).

Substituted olefins tandem synthesis in the presence of PdCu bimetallic

catalyst
Rassolov A.V.,* Patil E.D., Baeva G.N., Stakheev A.Yu.
*Senior researcher
N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: rav@ioc.ac.ru

The fundamental feasibility of selective cis- and trans-stilbene synthesis using a tandem process
involving the sequential Sonogashira cross-coupling and liquid-phase hydrogenation of the resulting
internal alkyne in the presence of a bimetallic PdCu catalyst is demonstrated. The nature of the solvent
and the ratio of the starting reactants are found to have a key influence on the course of each step of
the process. Optimal catalytic performance was achieved using N,N-dimethylacetamide as the solvent
and a Phi:PhA ratio of 1:1.

Keywords: tandem catalysis, Sonogashira cross-coupling, selective hydrogenation, olefin synthesis,
PdCu.
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CopOunoHHbIe CBOMCTBA HAHOLEJJIKJIO3bI, MOAU(PUIIUPOBAHHOI
(pYHKUMOHAJIBLHBIMH IPyNIAMU

Penuna H.JI.*

*Acnupanm
Poccutickuii 2ocyoapcmeennbiii ynusepcumem ne@mu u 2a3a (HAYUOHATLHBLI
uccneoosamenvckuil yuueepcumem) umenu U.M. I'yoxuna, Mockea, Poccus
E-mail: natali2 18059@gmail.com

Cooeporcanue 1umus 8 niACMoBbIX 800aX OMeYeCMEEeHHbIX MeCmopodicoeHuti docmuzaem 40—
380 me/om? umo Oenaem akmyanvHOU pazpabomky copbeHmos, pabomocnocoOHbIX 8
VCIOBUAX BbICOKOU CONEHOCMU U KOHKYPUPYVIOWUX KAMUOHO8. B pabome sKxcnepumenmanvHo
NOKA3AHO, 4MoO 3PheKmusHoCms U361eUeHUsl UOHO8 JUMUL ONPeOensiemcsi COBMECHHbIM
BKIAOOM — XUMUYECKOU NPUpPoObl  COPOYUOHHO-AKMUBHBIX — YEHMPO8 HA NOBEPXHOCMU
HAHOYELMON03bl U UX MPAHCNOPMHOU docmynHocmu. TIpu 00uHaKosvix yciosusx copoyuu
Qocgopunuposannas yennionoza copoupyem 0o 96,0%, moz0a Kaxk yenron03bl,
MOOUpuUYUPoBanHvle KAPOOKCUNLHBIMU U CYIbOAMHBIMU SPYRNAMU, NPOSGISION YMEPEHHYIO
copoyuio (44,44% u 38,65% coomeemcmeenno). Taxowce noxaszana pabomocnocoOHOCmb
COpOEHmMO8 npu YUKIULECKOM UCNOb308AHUU U COXPAHEHUe 3HAYUMENbHOU 00au EMKOCmu
nocjie HeCKOIbKUX peceHepayuil.

Knrouesvie cnosa: oOuocopbyus memannos, HaHoyeinono3a, @YHKYUOHANbHbIE 2PYNNbL,
n1acmosas 800a, IUmutl

Adsorption properties of nanocellulose modified with functional groups
Repina N.*
*Graduate student
LM. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
E-mail: natali218059@gmail.com

The lithium content in produced waters from domestic fields reaches 40-380 mg/dm’ making it
essential to develop sorbents that remain effective under high salinity and in the presence of competing
cations. This study experimentally demonstrates that the efficiency of lithium-ion recovery is governed
by the combined contribution of the chemical nature of sorption-active sites on the nanocellulose
surface and their transport accessibility. Under identical sorption conditions, phosphorylated
cellulose achieves up to 96.0% uptake, whereas celluloses modified with carboxyl and sulfate groups
exhibit only moderate sorption (44.44% and 38.65%, respectively). The sorbents also show viable
performance under cyclic operation, retaining a substantial fraction of their capacity after several
regeneration cycles.

Keywords: biosorption of metals, nanocellulose, functional groups, produced water, lithium

116


mailto:natali218059@gmail.com
mailto:natali218059@gmail.com

IIporuo3upoBanue pacnpeaejeHus pa3MepoB METAJINYECKUX U
(papmaxosiornyecknx CyOMUKpPOHHBIX YACTHUIl HA OCHOBE HelipoceTeil

Posenko B.B.,* CemenoB T.A., Enudanon E.O., Mumaxos I'.B., Munaes H.B.,
I'apmatuna A.A., Mapees E.H.

*Mnaowuii HayuHbllL COMPYOHUK
HUncmumym @omonnvix Texnonoeuti, Kypuamoeckuii Komnnexce Kpucmannoepaghus u
@omonuka, Hayuonanwvuwiii ucciedosamenvckuil yenmp « Kypuamosckuii Mncmumympy,
Mockea, Poccus
E-mail: rovenko.vladimir@physics.msu.ru

Ilpeonoocen u peanuzosan memoo onpeoenenuss pacnpeoeserus CYyOMUKPOHHbIX YaACuy no
pasmepam Ha OCHO8e OOyHeHUs CBEPMOYHOU  HEUPOHHOU cemu HA  OAHHBIX O
ceemopacceusarowux — uHoukampucax u okcmunkyuu. OOyueHue NPoOBOOUNOCH  HA
CUHMESUPOBAHHBIX MAMPUYAX ONMUYECKO20 OMKIUKA 0151 MOHOOUCNEPCHBIX YaACmuYy 30J10ma
u ubynpogpena pazmepom om 1 0o 4000 um, paccuumanHvix 6 pamkax meopuu Mu.
Heiipocemesas moodens yuumvieaem HenUHEUHblE 3A6UCUMOCTIU  MeENCOY ONMUYEeCKUMU
Xapakmepucmukamy u napamempamu pacnpeoeneHus, umo obecneuusaem mMouHOe
(noepewnocms  <30%) u Ovicmpoe (~1 c¢) onpedeneHue Xapakmepucmux 4acmuy,

npesocxoos no moynocmu (npubausumenvrno Ha 10%) mpaouyuonnvie Memoovl pPYUHOU
obpabomku.

Knroueswie cnosa: meopu Mu, Cy6MquOHHbl€ uacmuyvl, ceemopaccesinue, IKCMUHKYUA,
uﬂdukampuca paccesrnusd, MaiulunHoe 06)/‘!61-[1/{6

Paboma svinonnena npu noooepacke epanma PH® Ne 23-79-10188.

Prediction of the size distribution of metal and pharmaceutical submicron

particles based on neural networks
Rovenko V.V.,* Semenov T.A., Epifanov E.O., Mishakov G.V., Minaev N.V.,
Garmatina A.A., Mareev E.IL
* Junior researcher
Institute of Photonic Technologies, Kurchatov Complex of Crystallography and Photonics, National
Research Center Kurchatov Institute, Moscow, Russia
E-mail: rovenko.viadimir@physics.msu.ru

A method has been developed and used to determine the distribution of submicron particles by A
method for determining the size distribution of submicron particles based on training a convolutional
neural network on light-scattering indicatrix and extinction data has been proposed and implemented.
The training was performed on synthesized optical response matrices for monodisperse gold and
ibuprofen particles ranging in size from 1 to 4000 nm, calculated using Mie theory. The neural
network model accounts for the nonlinear relationships between optical characteristics and
distribution parameters, enabling accurate (error <30%) and rapid (~1 s) determination of particle
characteristics, surpassing traditional manual processing methods in accuracy by approximately 10%.

Keywords: Mi theory, submicron particles, light scattering, extinction, scattering indicatrix, machine
learning.
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DOu3NKO-XMMHUYECKOe NMPeBPAllleHHe CTAHHATA KAJIbIU
npu KoHBepcum 1,4-1H0KCaHA B CBEPXKPUTHYECKHX YCIOBUAX

Casapen A.P."", Borgan T.B.2, Kokiaun A.E.!, Mamenxo H.B.!, Gorgan B. 1.1

*Mnaowuil HayuHblll cOmpyOHUK, ACNUPAHM
TUnemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccuiickoti akademuu HayK,
Mockea, Poccus
’Mockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckui ghaxynomem, Mockea, Poccus
E-mail: alekesander.savaretz@@yandex.ru

B nacmosweii pabome nposedena xomsepcusi OUOKCAHA HA AMOPHHOM cmanHame Kanibyus
npu 400 u 350 °C, 120 amm 6 600HOU u 6e3600H0U cpede. OCHOBHOU NYMb KOHBEPCUU —
usomepusayus 6 2-memun-1,3-ouokconan, mepmuyeckoe pasiodtceHue 00 IMAHANL U
NPOOYKMbL €20 npedpaujeHus 6 xooe alb00lbHO-KPOMOHOB0U KOHOEHCAYU, 60CCMAHO8IeHUs. U
usomepuzayuu. Mszmenenue cpeovl ¢ 0e3600HOU HA BOOHYIO NOBbIUIAEM KOHBEPCUN NO
smunayemamy, QLIULIO8OMY CRUPMY U MEMUIIMUI0BOMY 2¢upy, 6 06e3600HbIX YCI08UAX
OCHOBHBIM NPOOYKMOM Aensiemcs 2-memun-1,3-ouoxconan. B xoode koneepcuu cmecu 1,4-
ouokcana u H>O nabnrooaemcs npespawjenue amopgroeo cmannama kanvyus ¢ CaCOs u
Sn0>, 6 6e3600H0U cpede makdxce Habawoaromces npodykmol soccmanosgienuss SnQz: denoe
011060 u Sn0O.

Knrwouesvie cnosa: 1,4-ouokcan, ceepxkpumuueckue yciogus, cmannam kanvyus CaSnOs,
Kamanuzamop, Kpucmaiiuzayus

Physico-chemical transformation of calcium stannate

during conversion of 1,4-dioxane under supercritical conditions
Savarets A.R."", Bogdan T.V.!2?, Koklin A.E.!, Mashchenko N.V.!, Bogdan V.L.!?
* Junior researcher, Graduate student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: alekesander.savaretz@yandex.ru

In this work, the conversion of dioxane over amorphous calcium stannate at 400 and 350 °C, 120 atm
in aqueous and anhydrous media was carried out. The main conversion pathway is isomerization to 2-
methyl-1,3-dioxolane, thermal decomposition to acetaldehyde and products of its transformations via
aldol-crotonic condensation, reduction and isomerization. Changing the medium from anhydrous to
aqueous increases the conversion to ethyl acetate, allyl alcohol and methylethyl ether, while under
anhydrous conditions the main product is 2-methyl-1,3-dioxolane. During the conversion of a 1,4-
dioxane and H2O mixture, transformation of amorphous calcium stannate into CaCO3 and SnO2 is
observed, in an anhydrous medium, reduction products of SnO2 are also observed.: white tin and SnO.

Keywords: catalyst crystallization, calcium stannate CaSnO3, solid-state mobility, ethanol, 1,4-
dioxane, supercritical conditions

118


mailto:alekesander.savaretz@yandex.ru
mailto:alekesander.savaretz@yandex.ru

Hommmop¢usm B-ananmnara Cu(Il)

Casapen A.P.,”" Kapmanos A./l,'* Hosuxosa E.A.3, [loszkenko B. .13

*Mnaowuil Hayunblll cOmpyOHUK, ACNUPAHM
THnemumym opeanuueckou xumuu umenu H. JI. 3enunckozo Poccutickotl akademuu Hayk,
Mockea, Poccus
2 Poccutickutl xumuko-mexnonozudeckuil ynusepcumem, BXK Poccutickotl akademuu HAyK,
Mockea, Poccus
SMockoeckuii 2ocyoapcmeennvitl ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ghaxynomem, Mockea, Poccus
E-mail: alekesander.savaretz@@yandex.ru

B pamxax uccnedosanus ounapmoti cucmemvl, codepoicawein uonvt meou(ll), amuonvr [-
ANAHUHA U 800y, ObLIA YCMAHOBIEHA CNOCOOHOCMb K 00PA308AHUI0 Y020 PO0Ad PA3TUYHBIX
KOOPOUHAYUOHHBIX CcoeOuHenull. B pabome ocywecmenén cunmes u @usuko-xumuyeckoe
uccnedosanue ciedyruux coeouHeHul: eexcazuopama ouc(f-anranunamo)meou(ll) (1), eco
Mmonozuopama (2), oueuopama (3) u 6e3600mno01 popmul (4). Yemanosneno, umo coeounenue 1,
Gopmupyioweecsi 6 YClo8usX KOMHAMHOU MeMnepamypvl, NOOBEPIUCEHO CNOHMAHHOU
Odecudpamayuu Ha 6030yxe ¢ 0Opazosanuem Komniekca 2. Bvloenenue oueuopammuou gopmol
(3) mpebyem nposedenus Kpucmaniuzayuu npu nogviutenHou memnepamype (50 °C). [na
YCmaHosenenuss cmpoenus coeounenus 1 npumenén memoo PCA.

Kurwuesvie cnosa: bema-ananun, nonumopgusm, UK-cnexmpockonus, xomnaexcor Cu(ll),
TII

Polymorphism of Cu(Il) B-Alaninate
Savarets A.R.,!” Karmanov A.D.,”> Novikova E.A.,’ Dolzhenko V.D.!?
*Junior researcher, Graduate student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2 D.I. Mendeleev Russian University of Chemical Technology, Higher Chemical College of Russian
Academy of Sciences, Moscow, Russia
3SM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: alekesander.savaretz@yandex.ru

Within the study of the binary system containing copper(ll) ions, p-alanine anions, and water, the
ability to form a whole series of different coordination compounds was established. This work reports
the synthesis and physicochemical investigation of the following compounds: bis(p-
alaninato)copper(ll) hexahydrate (1), its monohydrate (2), dihydrate (3), and anhydrous form (4).. It
was found that compound 1, formed at room temperature, undergoes spontaneous dehydration in air
to yield complex 2. The isolation of the dihydrate form (3) requires crystallization at an elevated
temperature (50 °C). The method of single-crystal X-ray diffraction (XRD) was used to determine the
structure of compound 1.

Keywords: beta-alanine, polymorphism, IR spectroscopy, Cu(ll) complexes, TLF
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HccnenoBanue BaussHUSA JIOMUHOGOPA HA POLECC U MEXAHU3M
kpuctraamzanuu CaSOy

Camoxun H. A.,* ITounTankuna U. A.

*Cmyoenm
Poccutickuti xumuxo-mexnonocuyeckuil ynugepcumem umenu /[.M. Menoeneesa, gpaxynomem
MEeXHON02ULL HeOP2AHUYECKUX GeUeCmE U 8blCOKOmMeMnepamypHulx mamepuanos, Mockea,
Poccus
E-mail: k samokhin@list.ru

bnacooaps cepuu mooenvHbIX B00HBIX PpPACMBOPOS Cyibpama Kaibyusi cO CMENneHbio
nepecviuyenusi pasnou 4X omnocumenvuo C* = 0,01495 monv/n 6w110 ucciedosano erusmue
aomuHogopa Ha npoyecc kpucmaniuzayuu. C nomMowpro KUHEMUYecKux Kpusblx npoyecca
ocadxcoeHusi  meepooli  ¢hazvl U 6aAPbUPOSAHUS  KOHYEeHmpayuu  JIIOMUHogopa,
NPUCYMCMBYIOWe20 8 MOOEIbHbIX PACMBOPaAx, UCCIe008AHO €20 GIUsHUe HA KUHEMUKY
npoyecca, Komopoe 3aKaudemcs 6 yeeiudeHuu OaumenrbHocmu ecex cmaouu. Ilomumo
amoeo, bnazooaps memody PDPA npoussedena udenmupuxayus nonyueHHvix ocaoxos. U c
HOMOWBIO MEMOOA MUKPOCKORUU ObLIO UCCTIe008AHO GlUAHUE KOHYEHMPAYUU UHSUOUMOpa Ha
Mopghonozuio noyueHHo20 0caoka, a makice 61a200aps U3VAIbLHOMY HAOIIO0EHUI0 YOaI0Ch
YCMAHOBUMb NPEUMYUeCMBEHHBLIL XapaKmep U MexaHusm npoyecca Kpucmaiiuzayuu.

Knroueswie cnosa: Kpucmaiiuzayust, JliOMMHO@Op, cyﬂbcﬁam Kajllbyus, KuHemuxka, mexanusm
Kpucmaiiiusayuu.

Study of the effect of the phosphor on the process and mechanism of CaSO4
crystallization
Samokhin N. A.,* Pochitalkina I. A.
*Student
D.I. Mendeleev Russian University of Chemical Technology, Faculty of Inorganic Substances and
High-Temperature Materials, Moscow, Russia
E-mail: k_samokhin@list.ru

Using a series of model aqueous calcium sulfate solutions with a supersaturation of 4X relative to C*
= 0.01495 mol/L, the effect of a phosphor on the crystallization process was studied. Using kinetic
curves of the solid phase precipitation process and varying the phosphor concentration present in the
model solutions, its effect on the process kinetics was investigated, resulting in an increase in the
duration of all stages. Furthermore, X-ray diffraction analysis was used to identify the resulting
precipitates. Microscopy was used to study the effect of inhibitor concentration on the morphology of
the resulting precipitates, and visual observation was used to determine the predominant nature and
mechanism of the crystallization process.

Keywords: crystallization, phosphor, calcium sulfate, kinetics, crystallization mechanism.
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JHTANBNUA CyOmuManuu 0uc(2-rugipoKCcu)3ITIII Tepedranara
Cemaun K./1.,* Unaunrapos H.C., Ckokan E.B.

*mnaowuti HayuHblL cCOMpPYOHUK
Mockosckuii 2ocyoapcmeennbiii yHugepcumem umenu M.B. Jlomonocosa,
xumuueckui ¢paxyromem, Mockea, Poccus
E-mail: kirillsemavin55@yandex.ru

Honusmunenmepegpmanam  (II19T) —  noaumep,  WUPOKO — UCHOIL3VIOWULICS 8
APOMBIULEHHOCU, 00beM NPOU3B00Cmed KOMopo20 COCmasisem ceviuie 65 MIH m 8 200.
ouc(2-euopoxcu)omun mepepmanam (BI'IT) sensiemcs O00HUM U3  HUBKOMOIEK)JIAPHLIX
unmepmeouamos cuumeza u npooykmos oenoaumepuzayuu I19T. Hupopmayus o
MEPMOOUHAMUYECKUX —~ NAPAMEempax Uucnapeuus (SHmanvnus — cyoaumayuu,  OdasieHue
HACLIWEHHO20 Napa) u mepmudeckol cmaduibHOCMU NOOOOHBIX COeOUHEeHUL He0OX00uMa OJisl
onmumusayuu npoyeccos nepepabomxu u ymunuzayuu I[I9T. B nacmosweu pabome
MEMOOOM  8bICOKOMEMNEPAMYPHOU — MACC-CHEeKMPOMempuyu  onpeoenieHd  dSHMAIbnus
cyonumayuu BI'DT u oyenenvi OagneHue HACBIWEHHO2O0 NaApa U memMnepamypa Hayana
paznoxcenusi BI'OT.

Kurwuesvie cnosa:  noausmunenmepegpmanam,  ouc(2-eudpoxcu)smun  mepegpmanam,
cyonumayus, mepmonus, 3¢ppy3uonnas auexa.

Paboma  evinonnena 6 pamkax HayuHo-ucciedogamenvbckux pabom  Mockosckoeo
eocyoapcmeennoco yuugeepcumema umenu M. B. Jlomonocosa no meme «Xumuueckas
MepMOOUHAMUKA U meopemuyeckoe mamepuanogederuey (Ne 121031300039-1).

Enthalpy of the sublimation of bis(2-hydroxy)ethyl terephthalate
Semavin K.D.,* Chilingarov N.S., Skokan E.V.
*Junior researcher
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: kirillsemavin55@yandex.ru

Polyethylene terephthalate (PET) is a polymer widely used in industry, with a production volume of
over 65 million tons per year. bis(2-hydroxy)ethyl terephthalate (BHET) is one of the low-molecular-
weight intermediates of PET synthesis and depolymerization products. Information on the
thermodynamic parameters of sublimation (sublimation enthalpy, saturated vapor pressure) and
thermal stability of such compounds is necessary for optimizing the processing and recycling of PET.
In this work, the enthalpy of sublimation of BHET was determined using high-temperature mass
spectrometry, and the saturated vapor pressure and decomposition onset temperature were estimated.

Keywords: polyethylene terephthalate, bis(2-hydroxy)ethyl terephthalate, sublimation, thermolysis,
effusion cell.
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CMmaunBaeMOCTh cMeceBbIX MeMOpaH U3 NoJan3(pupoB 1 a1bOyMHUHA,
MOJIyYeHHbI¢ METOIXOM 3JICKTPOCIIMHHUHT A

Cupoposa A.E.,* PamonoBa A.A., bonapues A.Il., Boiinosa B.B., barpos /I.B.

*Cmyoenm 2 Kypca ma2ucmpamypbl
SMockosckuii 2ocyoapcmeennvitl ynusepcumem umenu M.B. Jlomonocosa,
ouonoeuueckuii haxyromem, Mockea, Poccus
E—mail: sidorova.anastasiya.2003@mail.ru

bBuocosmecmumvle nonusgupvl no3eons0m co30a6amv KOHCMPYKYUU 0isi 3aUMOOEUCmBUs. ¢
ouonocuveckumu cucmemamu. B pabome uzyueno erusnue 2uopoghuibHo20 OblUBLEO
cvigopomounoco anvoymuna (BCA) Ha cmauusaemocmv membpan uz mpéx noauspupos
(III'bB, 1114, 1IKJI), uzeomogénenuvix memooom 31eKmpocnuHHuHed. Bonpexu osxcudanusam,
0obasnenue BCA nosviwano euopoghunvnocmo monvko memopan na ocrvoge III'BB u I1KJI,
onss IIVIA nabmiodanca obpamuwviii 3¢hghekm — pocm 2udpogoonocmu. Omo  GulasUI0
HempusuaIbHoe GIuUsHUe Oeika Ha ceoucmea noausgupos. Peszyromamvr cnexmpockonus
KOMOUHAYUOHHO2O DACCeAHUs NOKA3AMU, YMO 91eKMpOpOPMOBaAHHbIe B0NOKHA CMECe8blX
Membpan coemewaiom 6 cebe Kax noaudgup, max u arwoymun. Ilonyuennvie pezyibmamol
8adCHbl 011 PA3paAbOMKU HOBbIX OUOCOBMECUMbBIX MAMEPUANO8 U QYHOAMEHMALLHOZO
U3YYEHUsL 83AUMOOECUCMBULL NOTUMED-DENOK.

Wettability of electrospun mixed membranes made of polyesters and

albumin
Sidorova A.,* Ramonova A., Bonartsev A., Voinova V., Parshina E., BagrovD.
*Masters s student, 2nd year
M.V. Lomonosov Moscow State University, Department of biology, Moscow, Russia
E-mail: sidorova.anastasiya.2003@mail.ru

Biocompatible polyesters allow the creation of structures for interaction with biological systems. The
effect of hydrophilic bovine serum albumin (BSA) on the wettability of membranes made of three
polyesters (PHBV, PLA, PCL) formed by electrospinning was studied. Contrary to expectations, the
addition of BSA increased the hydrophilicity of only PHBV and PCL - based membranes, while the
opposite effect was observed for PLA - an increase in hydrophobicity. This revealed a non-trivial effect
of protein on the properties of polyesters. The results of RAMAN spectroscopy have shown that the
electroformed fibers of the blended membranes combine both polyester and albumin. The results
obtained are important for the development of new biocompatible materials and the fundamental study
of polymer-protein interactions.
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JJIeMeHTHBIN U (Pa30BbIil COCTAB MATHUTHOIO NeCKa XaJaKThIPCKOIO
IVISIZKA U ero npuMeHeHue B ruapuposannu CO;

Cku6a M.A.,"»*" Kokaun A.E.,! Bornan T.B.,'”* Yepnasckuii ILA.,* Boraan B.1.'3

*Cmyoenm
TUnemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccuiickoti akademuu HayK,
Mockea, Poccus
’Poccutickuti xumuko-mexnono2uyeckuti ynueepcumem umenu [{. M. Menoeneesa, Mockea,
Poccus
SMockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa,
xumuyueckuu gpaxynomem, Mockea, Poccus
E-mail: skibamaria2 1 @yandex.ru

H3zyuenvl osnemenmuulii U hazosviil cocmas MASHUMHO20 necka XanakxmulpcKoz2o NaAica
(Kamuamckuiu kpati, Poccus) memooamu PDA u ICP-MS. Ycmanosneno, umo nHauborvuum
aenaemcs. cooepxcanue snemenmos Fe u Al, cocmas xapaxmepuzyemcs npeobradanuem
anomocunukamusvix ¢as u macnemuma. Ilposedeno eudpuposanue Ouokcuoa yanepooa c
UCnonvL308aHuemM 6 Kavecmee kamanuzamopa maznumuoco necka npu 400 °C u oaénenuu
8.0 Mlla. Kousepcus CO: cocmasuna 4% npu cereKmugHOCMU NO Y2le8000POOAM OKOJIO

50%.

Kurouesvie cnosa: macnummnblii necok, jceneszo, MacHemum, 2uOpuposanue, OUOKCUO yenepood,
Y2ne6000poovl, onedunsi, soccmanosnenue CO;

Elemental and phase composition of magnetic sand

from Khalaktyrsky Beach and its application in CO; hydrogenation
Skiba MLA.,'?* Koklin A.E.,! Bogdan T.V.,’* Chernavsky P.A.,> Bogdan V.L.!*
*Student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’D.1. Mendeleev Russian University of Chemical Technology, Moscow, Russia
3 IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: skibamaria2 l(@yandex.ru

The elemental and phase composition of magnetic sand from Khalaktyrsky Beach (Kamchatka Krai,
Russia) was studied using XRF and ICP-MS methods. It was found that the content of Fe and Al
elements is the highest, and the composition is characterized by a predominance of aluminosilicate
phases and magnetite. Carbon dioxide was hydrogenated using magnetic sand as a catalyst at 400 °C
and a pressure of 8.0 MPa. The CO: conversion was 4% with a hydrocarbon selectivity of about 50%.

Keywords: magnetic sand, iron, magnetite, hydrogenation, carbon dioxide, hydrocarbons, olefins,
CO: reduction
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HccaenoBanne «kopoukoBbix» PdAux/Al;O3; kaTaau3aTopoB B yCI0BHUSIX
(ppoHTAIBLHOrO rUAPHPOBAHNS ALETHICHA B 3THUJICH

Cvupuosa H.C.,'" Mamxkosckuii U.C.,' Bayauna A.E.,! Meabuukos J1.I1.,2
Mapkos I1.B.,! Baesa I'H.,! Craxees A.1O.!

*Cmapwuii HayuHbllL COMPYOHUK
THnemumym opeanuyueckot xumuu umenu H. J]. 3enunckozo Poccuiickotl akademuu Hayk,
Mockesa, Poccus
2Poccutickuti 20cy0apcmeentviil yHusepcumem Hemu u 2a3a (HayuoHa bHbll
uccneoosamenvckuil ynueepcumem) umenu M.M. I'yoxuna, Mockea, Poccus
E-mail: ns-smirnova@ioc.ac.ru

B pabome nonyuenvi Hogvle cniasHvle Oumemaniudeckue Pd-Au kamanuzamopwul ¢
VILMPAMATLIM COOEPIAHCAHUEM NANIAOUS U «KOPOUKOBLIMY pacnpedeieHuem KOMHOHEHMOS.
Memooom DRIFT-CO cnekmpockonuu NOKA3aHO U3MeHeHue CmpyKmypvl aKMUGHbIX
yeumpos Pd/Al:O3 npu esedenuu paznuunvix kKonuwecms szonoma. Ilonyuennvie Pd-Au
Kamanu3zamopsvl — NPOAGHAIONM  GbICOKVIO — CENeKMUGHOCMb N0 JMUNEHy U MO2ym
paccmampusamscsi  Kak NepcnekmugHvle OJisl  peakyuu  CeneKmueHo20 2UOpUpOo8aHusl
ayemuiena 60 PPoOHMAIbHOM pedcume.

Knrouesvie cnosa: cenexmusnoe euopuposanue ayemunena, DRIFT cnexmpockonus
aocopouposannozo CO, Pd-Au cniasnvie kamanuzamopol,

Study of egg-shell PdAu,/Al;O; catalysts in the front-end

hydrogenation of acetylene to ethylene
Smirnova N.S.,'" MashKkovsky L.S.,! Vaulina A.E.,! Melnikov D.P.,> Markov P.V.,! Baeva G.N.,!
Stakheev A.Yu.!
*Senior Research
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2I.M. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
E-mail: ns-smirnova@jioc.ac.ru

In this study, new alloyed bimetallic Pd-Au catalysts with ultra-low palladium content and egg-shell
distribution of components were synthesized. DRIFT-CO spectroscopy showed that the structure of the
Pd/Al,O3 active sites altered when different amounts of gold were introduced. The obtained Pd-Au
catalysts exhibit high selectivity for ethylene and can be considered as promising for the front-end
selective hydrogenation of acetylene.

Keywords: selective hydrogenation of acetylene, DRIFT spectroscopy of adsorbed CO, Pd-Au alloy
catalysts
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HyTH MOACPHHU3AIMH TCXHOJOI'MA OKHUCJIICHUA ITUKJIIOICKCaHa 10
IUKJIOI¢KCaAaHOJAa H THKJJIOICKCAaHOHA

Cmyposa A.A.,* Kocuubina A.B., @posos A.C., Kypranosa E.A.

*Acnupanm, 2 200 0b6yuerust
Apocnasckuti cocyoapcmeeHtblil mexHuueckuti yHusepcumem, Apociasns, Poccus
E-mail: smurovaaa@mail.ru

B pabome npeonosicenvl u skcnepumenmanrvHo anpoouposanvl Cnocodvbl MOOEepHU3AYUU
MEeXHON02UU NOJYYEeHUs YUKIO2eKCAHONA U YUKIO2EKCAHOHA, U3YYEHO GIUSHUE OCHOBHbLIX
MEXHONO0SULECKUX NAPAMEmpPO8 HA COOepuCaHue yenegvlx npooykmos. llonyyen snoxcud
YUKNI02eKCAHA ~ COBMECMHO  C  YUKIO2EKCAHONIOM U YUKIO2EKCAHOHOM  peakyuet
9NOKCUOUPOBAHUE YUKTIO2EKCeHA 2UOPONEPOKCUOOM yuklozekcana. Lluxknozcexcanon u
YUKNIO2EKCAHOH ~ CUHME3UPOBAHbI  OKUCIEHUeM  YUKIO2eKCana 6  NPUCYmcmeuu
Kamanumuyeckux cucmem Ha ocHose N-cuopoxcugpmanumuoa u coneu Memainios
nepemMeHHOU 8aNeHMHOCMU ¢ celeKmugHocmyio 95 %, Koneepcus Yukio2ekcana cocmasisiem
10 %. Luknocexcanon npespaujer 8 YUKIO2EKCAHOH ¢ codepacanuem 52 mac.% peaxyuell
HCUOKOGDAZHO20 OKUCTIEHUS.

Kniouesvle  cnosa:  kamanumuueckoe — OKuciemue, — YUKIO2EKCAH,  YUKIO2EKCAHOI,
yuxnoeekcanoin, N-euopokcugpmanumuo, 3n0KCUOUPOBarue, SNOKCUO YUKILOSEKCAHA.

Ways to modernize the technology of cyclohexane oxidation to cyclohexanol

and cyclohexanone
Smurova A.A.,* Kositsyna A.V., Frolov A.S., Kurganova E.A.
*Graduate student, 2nd year
Yaroslavl State Technical University, Yaroslavl, Russia
E-mail: smurovaaa@mail.ru

In this work, methods for modernizing the technology for producing cyclohexanol and cyclohexanone
are proposed and experimentally tested, and the influence of the main process parameters on the
content of the target products is studied. Cyclohexane epoxide was obtained jointly with cyclohexanol
and cyclohexanone by the epoxidation of cyclohexene with cyclohexane hydroperoxide. Cyclohexanol
and cyclohexanone were synthesized by oxidation of cyclohexane in the presence of catalytic systems
based on N-hydroxyphthalimide and salts of transition metals with a selectivity of 95%, the conversion
of cyclohexane is 10%. Cyclohexanol was converted into cyclohexanone with a content of 52 wt.% by
a liquid-phase oxidation reaction.

Keywords: catalytic oxidation, cyclohexane, cyclohexanol, cyclohexanol, N-hydroxyphthalimide,
epoxidation, cyclohexane epoxide.
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YcraHoB/IeHHEe COPOLMOHHBIX M CTPYKTYPHBIX XapPAKTEPUCTUK
KOMIIO3UTHBIX MaTepHuasioB Ha ocHOBe ajporesas HKII,
HMIIPErHUPOBAHHOIO (peHAMAaTaMU, HA OCHOBE JAHHBIX CIIEKTPOCKOIMUU
AMP

Cooopnora B.B."", Beaos K.B.!, Ipimnn A.A.!, Tosacroi I1.M.2, Mysuiosiposa B.B.2,
Kuceaes ML.I.!, Xonos H.A.!

*Acnupanm
THnemumym xumuu pacmeopos um. I'.A. Kpecmosa Poccuiickoui akademuu Hayk,
Hesanoeso, Poccus
’Unemumym xumuu, Cankm-Ilemepbypeckuii 20cy0apcmeennbiil yHugepcumen,
Canxkm-Ilemepbype, Poccus
E-mail: vs@jisc-ras.ru

Memooamu AMP evicoxozo dasnenus u MAS AMP npogedeno uccinedosanue cmpyKmypHbix
U COPOYUOHHBIX XAPAKMEPUCUK KOMNO3UMHBIX MAMepuanlos8 Ha OCHO8e adpoeeinel
HanoKpucmaniuueckol yeantonosol. Ananuz 3C SIMP nossonun onpedenums Kunemuueckue
napamempor copoyuu, a ’F MAS SAMP — enepevie evisieumv 06a cmabuibHblx (haz06blx
cocmosanus ¢rygenamosoi Kuciomul 8 nopucmou cmpykmype. Ilokasano, ymo YHUKaibHas
ApXUmMeKmypa Yeinoai03HbiX aspozenell Cmaduiusupyem mMemacmabuivhvie amopg@Hole hasvl
AKMUBHBIX  (hapmMayeemuyeckux uHepeOueHmos, umo, 6 OdlbHeluemM, Modcem Obimb
NPUMEHEHO 0J11 00CMABKU NEeKAPCMEEHHBIX COCOUHEHUIL.

Kniouesvie cnosa: AMP cnexmpockonusi, KOMRO3UMHbIE MAMEPUALbl, CEEPXKPUMUUECKUU
¢Garoud, npocmpancmeerHas CMpyKmypa, copoyus, KoHgopmayus

Paboma svinonnena npu nomowu epanma PH® Ne 22-13-00257-11.

Establishment of sorption and structural characteristics of composite
materials based on NCC aerogel impregnated with fenamates, based on

NMR spectroscopy data
Sobornova V.V.", Belov K.V.!, Dyshin A.A.!l, Tolstoy P.M.%, Mulloyarova V.V.2, Kiselev M.G.!,
Khodov LA
*Graduate student
!G.A. Krestov Institute of Solution Chemistry, Russian Academy of Sciences, Ivanovo, Russia
’Institute of Chemistry, Saint Petersburg State University, Saint Petersburg, Russia
E-mail: vvs@isc-ras.ru

High-pressure NMR and MAS NMR were used to study the structural and sorption characteristics of
composite materials based on nanocrystalline cellulose aerogels. *C NMR analysis allowed us to
determine the kinetic parameters of sorption, while ’F MAS NMR revealed for the first time two
stable phase states of flufenamic acid in the porous structure. It was shown that the unique
architecture of cellulose aerogels stabilizes the metastable amorphous phases of active
pharmaceutical ingredients, which can be used for drug delivery.

Keywords: NMR spectroscopy, composite materials, supercritical fluid, spatial structure, sorption,
conformation.
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Oxucienue reasikoJia MEPOKCUI0M BOAOPOAA B MATI'KHX YC/JI0BUAX

Coxoaosa A.B.,* bopoakuna I[1.M., Akunuu M.B., MapkoBa ML.E., CtenauéBa A.A.

*Acnupanm
Tsepckoii 2ocyoapcmeenHblil meXHU4eCcKull yHugepcumenm,
Xumurxo-mexnonozuyeckuti paxyiomem, Teepw, Poccust
E-mail: a.a.stepacheva@mail.ru

Oxucnenue 28askona npeocmasisem coO0U BANCHBIN NPOYECC, UMEOWUL 3HAYUMETbHOE
3HaQYeHue 8 XUMuueckou u ouoxumuyeckou npomviunenHocmu. Cyuecmsyem HecKOIbKO
NOOX0008 K OKUCIEHUIO 28asIKOd, CPedu KOMOPLIX MONCHO GblOeNUmb KAMAIumuieckoe,
MUKPOOUONIO2UYECKOe U INIeKMPOKAMANUMUYECKOe OKUCTEHUe.

Kamanumuueckoe oxucienue, ucnonvsyrowee paziuyHvle Kamaiu3amopwvl, makue Kak
Memannvl NepexoOHOU 2pYnnbl UAU UX OKCUObL, NO360/siem OO0CMUSAmb  BblCOKOU
CeNeKMUBHOCMU U CKOpOCMU — peakyuu. IDmom NnooxXo0 YACMO NPUMEHSAEmCs 6
APOMBIULEHHOCMU  OJisL NOJYYEHUs. YEHHLIX NPOOYKMO8, MAKUX KAk 6AHUIUH U Opyeue
apomamuieckue coeOUHeHUs.

B Oanmnoii pabome uzyuanoce okucieHue 28asKoia NEPOKCUOOM 8000pP00A 8 XUHOHbL 8
APUCYMCMEUU WIYHSUMOBOU Nbliu 6 Kavecmee kamanuzamopa. Ilpoyecc npogoouncs 6
ouanazone memnepamyp 40-80 °C npu ammocgeprom oasneHuu.

Knrouesnie crnosa: eeasxor, nepoxcud 6000[)0@61, utyHeum, oKucjiernue, XuHOHbsl

Paboma evinonnena npu gunarncosoii noooepoicke Poccuiickoco nayunozo gonoa (npoexm
22-79-10096-11).

Guaiacol oxidation with hydrogen peroxide at mild conditions
Sokolova A.V.,* Borodkina P.M., Akinchits M.V., Markova M.E., Stepacheva A.A.
*Graduate student
Tver State Technical University, Tver, Russia
E-mail: a.a.stepacheva@mail.ru

The oxidation of guaiacol is an important process in chemical and biochemical industries. There are
several approaches to guaiacol oxidation, including catalytic, microbiological, and electrocatalytic
oxidation.

Catalytic oxidation using various catalysts, such as transition metals or their oxides, allows achieving
high selectivity and reaction rate. This approach is often used in industry to produce valuable products
such as vanillin and other aromatic compounds.

In this work, the oxidation of guaiacol by hydrogen peroxide to quinones in the presence of shungite
dust as a catalyst was studied. The process was carried out in the temperature range of 40-80 ° C at
atmospheric pressure.

Keywords: guaiacol, hydrogen peroxide, shungite, oxidation, quinones

The work was carried out with the financial support of the Russian Science Foundation
(project 22-79-10096-P).
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Bausinue conep:kanusi okcuaoB Meau(Il) u nepusi(IV) na s¢pdekTuBHOCTD

peakuuu ruagpuposanus ¢pypgypo.ia 10 ¢pyppypuioBoro CnupTa Ha
KPEMHHUEBbIX HOCUTEJISAX

Counnnena A.B.,'"? ®égoposa A.A.,! Knorbko A.B.,! Copoxuna H.M.,!
Illecrepknna A.A.'

*Cmyoenm
'Mockosckuil 2ocyoapcmeennviii ynusepcumem umenu M.B. Jlomonocoea,
xumuyueckul ghaxynomem, Mockea, Poccus
2Unemumym opaanuveckott xumuu umenu H. /. 3enunckozo Poccuiickoil akademuu Hayk,
Mockea, Poccus
E-mail: alinasolntceva@yandex.ru

Hszyueno enuanue cooepocanus oxcuoos meou(ll) u yepua(lV) e xamanuzamopax Ha
KpeMHUeBblX HOcumenax Ha s¢hgexmusnocms cuopuposanus ¢ypgypona é ypdypunossiii
cnupm. Hocumenu SiO: u CeQO2/SiO2 cunme3upoganvl 30/1b-2eib MEMOOOM € UCHONb30BAHUEM
[-yuxnooexcmpuna u e2o MemuauposanHoco npou3soonozo. Okcuovt CeOz, CuO nanecenwvl
Ha HOcumenu MemoOooM NpONUMKU no enazoémxkocmu. Ilonyuenuvie Kamanuzamopwvl
CuO/SiO: u CuO/CeO2/SiO> oxapakxmepu3zo8anbl MemooamMu pPeHMeeHOPa306020 aAHAIU3A,
HU3KOMmMeM-nepamypHou aocopoyuu-oecopoyuu No, penmeeHoCmpyKmypHo2o MUKpOaHaIu3a
U AMOMHO-IMUCCUOHHO20 AHAU3A C UHOYKMUBHO C6sa3aHHOU naazmou. Ilokasamo, umo
cucmemol Ha cmewannom Hocumene CeO2/SiO: npossnaiom 6onee 8blCOKYIO AKMUSBHOCHb.
Maxcumanvuyro kousepcuro Gypgypona npu 150 °C noxazan obpazey CuO/CeQ2/SiO:
5 mace.% CuO.

Kuwouesvie cnosa:  @ypgypon,  dyppypunoswiti  cnupm,  ecudpuposanue,  MeoHvle
Kamanuzamopbwl, yeputicooepicauue HoCumenu

The effect of copper(II) and cerium(IV) oxide content on the efficiency of

furfural hydrogenation to furfuryl alcohol over silica-based supports
Solntseva A.V."2, Fedorova A.A.!, Knotko A.V.!, Sorokina N.M.!, Shesterkina A.A.
*Student
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: alinasolntceva@yandex.ru

The effect of copper(Il) and cerium(lV) oxides in silica-based catalysts on the efficiency of furfural
hydrogenation into furfuryl alcohol has been studied. The SiO: and CeOxSiO: suppots were
synthesized by the sol-gel method using [-cyclodextrin and its methylated derivative. The oxides CeO;
and CuQ are deposited by the moisture capacity impregnation method. Catalysts CuO/SiO: and
CuO/CeO:/Si0O;> are characterized by methods of X-ray phase analysis, low-temperature adsorption-
desorption of N, X-ray diffraction microanalysis and atomic emission analysis with inductively
coupled plasma. Systems based on a CeQO2/SiO; mixed support exhibit higher activity. The maximum
conversion of furfural at 150 °C was shown by the sample — CuO/CeQ:/SiO:z with 5 mass.% CuO.

Keywords: furfural, furfuryl alcohol, hydrogenation, copper catalysts, cerium-containing carriers
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Biausinue ne¢eKToB U JIerHPYIOIIUX ATOMOB B CTPYKTYpe HAHOYACTHIL
HUMKeJISl TOJIUMEePCTA0MIU3UPOBAHHBIX KATAJIUTHYECKHX CHCTEM HA
aJcopoIMI0O BOAOPOJA M HenpeaeabHbIX Cy0OCTPaTOB peaKkIuii
TUAPUPOBAHNS

Cnupugonona 10.B., brikos A.B.

Tsepckoii cocyoapcmeenHblll mexHudeckutl yHusepcumem, Teepw, Poccus
E-mail: julia.v.spiridonova@mail.ru

Memoodom meopuu GYHKYUOHANA NAOMHOCIU BbINOIHEHO MOOEIUPOBAHUE HUKENeB8020
HaHoK1acmepa, cocmosue2o uz 58 amomos. B ucxoonyio cmpykmypy Ovliu 66edensvl yemvipe
amoma yenepooa, pasmewjéHuvle 8 NOONOSEPXHOCMHOU 0baacmu Kiacmepda, Nocie Ye2o
npoGedeHa 2eoMempuyeckds ONMUMU3AYUS, a MAKdxHce NOCMPOEHbl U ONMUMUUPOBAHBI
a0CcopOYUOHHbIE KOMNIEKChl «Kaacmep—cyocmpamy O0ns MOJEeKY1 6000pood, ayemuiieHda,
omunrena u  Oeuszona. J[na  6cex  cucmem — paccyumaHvl — IHepIUU  XeMocopoyuu
COOMBEMCMBYIOWUX CYOCMPAMO8, A MAKJICce IHePeUsi Ko2e3uu Kiacmepa 0Jisi OYeHKU GIUsHUS
Jecupyroujeco yenepooa Ha YCMOUYUBOCMb CMPYKMYPbl, 2€OMEMpPU4ecKyro CmpyKmypy
Kaiacmepa u xapaxkmep aocopoyuu monexkyi cyocmpamog. CmpyKmypHbulil aHAIU3 NOKA3dJl,
Umo GHeopeHue Hemvlpéx amomo8 yanepood NPUBOOUM K BbIPANCEHHOU DPEeKOHCMPYKYUU
NPUNOBEPXHOCMHOU obnacmu Kiacmepa u GopMupo8anuio J1OKAIbHO AKMUBHOU ZPAHU, Ha
KOMOPOU NpeumyuecmeeHHo 3aKpeniaomcs MOJNeKYIbl CYOcmpamos. YcmanoeieHo, umo
oonuposanue yenepoooMm CeleKmuGHO UBMeHsem HNPOYHOCMb aocopoyuu, mo2oa Kak
npucymcmeue aocopoupo8aHHo20 8000po0a CYUeCMBEHHO YCUIUBAEm XeMOCOpOYUro 6cex
PACCMOMPEHHBIX CYOCMPAMO8 U CONPOBOANCOACMC S XAPAKMEPHOU Mucpayuetl 6000pooa no
nogepxHocmu Kiacmepa.

Kniouesvie cnosa: DFT, nanouacmuya Hukens, 1ecupo8anue yeiepoooM, XemMocopoyusi,
Odeghexmul nogepxXHOCMU.

Influence of Defects and Dopant Atoms in the Structure of Nickel
Nanoparticles in Polymer-Stabilized Catalytic Systems on the Adsorption of

Hydrogen and Unsaturated Hydrogenation Substrates
Spiridonova Yu.V., Bykov A.V.
Tver State Technical University, Tver, Russia
E-mail: julia.v.spiridonova@mail.ru

Density functional theory calculations were performed to model a nickel nanocluster consisting of 58
atoms. Four carbon atoms were introduced into the initial structure and placed in the subsurface
region of the cluster, followed by full geometric optimization. Adsorption complexes “cluster—
substrate” were then constructed and optimized for hydrogen, acetylene, ethylene, and benzene
molecules. For all systems, the chemisorption energies of the corresponding substrates were
calculated, as well as the cluster cohesive energy to assess the effect of carbon doping on structural
stability, the geometric structure of the cluster, and the nature of substrate adsorption. Structural
analysis showed that incorporation of four carbon atoms leads to pronounced reconstruction of the
near-surface region of the cluster and the formation of a locally active facet, on which substrate
molecules are preferentially anchored. It was found that carbon doping selectively alters adsorption
strength, whereas the presence of adsorbed hydrogen significantly enhances the chemisorption of all
considered substrates and is accompanied by characteristic hydrogen migration across the cluster
surface.

Keywords: DFT, nickel nanoparticle, carbon doping, chemisorption, surface defects.
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HccnenoBanue BIOUsAHUA I(PUPOB KUPHBIX KHUCJIO0T HA (PU3HMKO-XUMUYECKHE
XapPaKTePUCTUKHU IU3€EJIbHOI0 TOIINBA

Crenanos E./I.,* Bypos E.A.

*Cmyoenm
Poccutickuii 2ocyoapcmeennbiii ynusepcumem ne@mu u 2a3a (HAYUOHATLHBLI
uccneoosamenvckuil yuueepcumem) umenu U.M. I'yoxkuna, Mockea, Poccus

E-mail: stepanov.elisey.dm@yandex.ru

IIposedena oyenka enuanus 000a80K IPUPOS HCUPHBIX KUCLIOM MALLIOBbIX MACeN HA PUIUKO-
Xumuueckue ceolicmea ouzenvbHoco monausa. Cunmes 3PuUpPO8 BGbINOIHAIU NYyMeM
Kamanumuyeckot smepuukayuy  HCUPHLIX KUCIOM 8 NPUCYMCMBUU 2emepO2eHHO20
KUCTIOMHO20 KaAmanu3amopa Ha ocHoge UuoHooomennou cmonvl (H'-¢popma). Kauecmeo
NONYYEeHHO020 OUOOU3ENbHO20 MONIUBA OYEHUBANU NO KIIOYEBbIM NOKA3AMENIM CO2NACHO

oelcmeywum CmaHoapma.

Knrouesvie cnosa: ymunuzayusi omxo0o8, oOuoouseib, OUOMONIUBO, CHONCHbIE IPUpPbL
JHCUPHBIX KUCTOM,; BMOPUYHOE CbIPbeE.

Studies of the effect of fatty acid esters on physicochemical characteristics

of diesel fuel
Stepanov E.D.,* Burov E.A.
*Student
LM. Gubkin Russian State University of Oil and Gas (National Research University), Moscow, Russia
E-mail: stepanov.elisey.dm@yandex.ru

The effect of additives of fatty acid esters of tall oil (FAE) on physicochemical properties of diesel fuel
was investigated. Synthesis of target esters was carried out by the method of catalytic esterification of
fatty acids in the presence of heterogeneous acid catalyst, /
as  which ion exchange resin (H+ form) was wused. The key parameters
for biodiesel (BDT) were determined in accordance with the current standard.

Keywords: waste utilisation, biodiesel, biofuel, fatty acid esters, secondary raw materials.
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DJIEKTPOXUMHYECKOE HCCIACAOBAHNE AHTUKOPPO3MOHHBIX NOKPBITHH,
MOIM(PUIMPOBAHHBIX YIJIEPOAHBIMI HAHOMATEPUAIAMU

Croaoos JI.H.,"" SIxosaes C.B.,> Cycaosa E.B.,! UBanos A.C.!

*Hayunwiii compyoHux
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
2Uncmumym obweii u neopeanuueckoti xumuu um. H.C. Kypnaxoea Poccuiickoil akademuu
Hayk, Mocxkea, Poccus
E-mail: stolbovdn@gmail.com

B pabome uccnedoeano enusnue y2nepoOHbIX HAHOMAMEPUANO8 HA AHMUKOPPOIUOHHbBIE
ce0licmea noIuUMepHbiX nokpulmutl. B xauecmee moouguyupyowux 006a80K UCnoIb308aHbL
okucnenuvle yenepoouvle nanompyoxu (O-YHT), okucnennvlie manociouuvie epageHosvie
dpacmenmor (O-MI'®), a maxoice azom- u ghocghopoonuposannvle npouzgoonvie MI'®@ (N-
MI'®, P-MI"®). Hanomamepuanvt 6600uiu 8 IMalb HA OCHOBE BUHUIXJIOPUOHO2O CONOIUMEPA
U HAHOCUNU HA cmanbHble N0010X4CKU. Koppo3uonnyio ycmotiuugocms nOKpbIMuLl OYeHusaIu
INEKMPOXUMULECKUMU MEMOOAMU 8 PACMBOpe XI0PpUOd HAMpUs, UMUMUPYIOUEM MOPCKYIO
600y. Vcmanosnewo  enusHue  Npupoovl U XUMUYECKO20 — COCMABA  Y2lepOOHbIX
HAHOMAMepUano8 Ha 21eKMpOoXuMUYecKue XapakmepucmuKku NOKPLIMUU U Ux 3auumHylo
aghghexmuenocme.

Knrwouesvie _cnosa:  yenepoomwvie  Hamomamepuanvl, — AHMUKOPPOIUOHHBIE  NOKPLIMUSL,
yenepooHvle HAHOMPYOKU, MANOCIOUHble 2pagumosvle pazmenmol, 31eKMPOXUMULECKUE
Memoobl, MOPCKas cpeod.

Paboma evinonnena 6 pamxax eocyoapcmeennozo 3adanusi MI'Y umenu M.B. Jlomonocosa,
pecucmpayuoruwlti Homep Ne AAAA-A21-121011990019-4.

Electrochemical study of anti-corrosion coatings modified with carbon

nanomaterials
Stolbov D.,'" Yakovlev S.,2 Suslova E.,! Ivanov A.!
*Researcher
IM.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2 N.S. Kurnakov Institute of General and Inorganic Chemistry,
Russian Academy of Sciences, Moscow, Russia
E-mail: stolbovdn@gmail.com

The effect of carbon nanomaterials on the anticorrosion properties of polymer coatings was
investigated. Oxidized carbon nanotubes (O-CNT), oxidized graphene nanoflakes (O-GNF), as well as
nitrogen- and phosphorus-doped derivatives of graphene nanoflakes (N-GNF, P-GNF) were used as
modifying additives. The nanomaterials were incorporated into a vinyl chloride copolymer—based
enamel and applied onto steel substrates. The corrosion resistance of the coatings was evaluated by
electrochemical methods in a sodium chloride solution simulating seawater. The influence of the
nature and chemical composition of carbon nanomaterials on the electrochemical characteristics of
the coatings and their protective efficiency was established.

Keywords: carbon nanomaterials, anticorrosion coatings, carbon nanotubes, graphene nanoflakes,
electrochemical methods, marine environment.
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ITosryyeHre KOMIIOHEHTOB KOJOTHYECKHA YUCTHIX TOIJIUB MPAMbBIM U
ABYXCTAAMHHBIM OKMKEHHeM Ouoyriei

Cyaeiimanos X.A.,* Kyiukosa M.B.

*Mnaowuii Hayunwviti compyOHuk, acnupaum 1 2/o
Hnemumym nepmexumuyeckozo cunmesa umenu A.B. Tonuuesa Poccutickoil akademuu HAyK,
Mockea, Poccus
E-mail: suleimanov@ips.ac.ru

B pabome npeocmasnenvt pe3ynomamsl KOMRIEKCHO20 UCCIE008AHUS NPOYECCO8 NOLYYEHUs
KOMNOHEHMO8  JKONIO2UYeCKU  YUCMbIX — MONAUE  u3  ouoyenel, NOJYYeHHbIX
HU3KomemnepamypHot obpabomrou o6uomaccot npu 250 °C. Ilposedeno cpasHenue
UCNONB308AHUSL NPAMO20 MepMuyecko2o pacmeopenus ouoyenetl 6 mempanure npu 400 °C u
08YXCMAOULIHO20 Npoyecca, BKIYAOue20 Naposylo  2a3upukayuro ¢ nocieoyrouum
cunmesom Quwepa-Tponwa. Yemanoeneno, umo npupooa ucxoOHot OUOMACCbL U Memoo
HU3KOmMeMnepamypHot obpadomKu OKA3blearom CYWecmeenHoe GIUsHUe Had pPeakyuoHHyIo
cnocobHocms buoyenet. Pesynomamvl 0eMOHCMPUpYOm NepCneKmu8HOCms KOMNIEKCHO20
nO0X00a K UCHONb308AHUIO PA3TUYHLIX MUN08 Ouoyenel: moppeduxama 01 NOJLYYEHUS
HCUOKUX MONIUE NPAMBIM ONCUICEHUEM U KapOOHU3ama 07 NPou3so0Cmed CuHmes-2dsd,
«3en1en020» 8000po0a U KOMNOHEHMO8 IKOIO2UYECKU YUCTBIX TMONIUB.

Kniouesvie cnosa: 6uoyeonw, easuguxayus, odcudcenue (mepmuueckoe pacmeopeHue),
euopomepmanvHas kapbouuzayus, moppegaryus, buomacca, euopomanvkum, SAF, 3enensiii
6000pOO.

Paboma sevinonnena 6 pamkax I'oczaoanus MHXC PAH.

Production of Sustainable Fuel Components via Direct and Two-Stage

Liquefaction of Biochars
Suleimanov Kh.A.,* Kulikova M.V.
* Junior Research Assistant, Graduate student
A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russia
E-mail: suleimanov@ips.ac.ru

This paper presents the results of a comprehensive study on the production of Sustainable Fuel
Components from Biochars obtained via Low-Temperature Biomass Processing at 250 °C. A
comparison is made between the Direct Thermal Dissolution of biochars in tetralin at 400 °C and a
two-stage process involving Steam Gasification followed by Fischer-Tropsch synthesis. It has been
established that the nature of the initial biomass and the method of low-temperature treatment
significantly influence the reactivity of the biochars. The results demonstrate the promise of an
integrated approach for utilizing different types of biochars: torreficate for liquid fuel production via
direct liquefaction and carbonizate for the production of syngas, “green’ hydrogen and sustainable
fuel components.

Keywords: biochar, gasification, liquefaction (thermal dissolution), hydrothermal carbonization,
torrefaction, biomass, hydrotalcite, SAF, green hydrogen.
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Kunernka 00pa3oBaHusl OKCHIHBIX IVIEHOK HA MOBEPXHOCTH CILIABOB
BEHTWJIbHBIX METAJLJIOB

Cropun A.O.,* ®umroir JL.A.

*Cmyoenm
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: aleksei.siurin@chemistry.msu.ru

B snoxy 06ypHoco pazeumus HAYKU U MexXHOI02US HeOMbeMIeMOU YACMbI0 MAMePUAIbHO2O0
Mupa A6NAIMmMcs Memaniuieckue mamepuanvl u cnaagvl. Cniasvl Cniasvl HA OCHOBe
K0OANbmMa ¢ peoKo3eMeNbHbIMU dNeMEeHMAMU, ABIAIOMCA NEePCHeKMUBHbIMU MAMepuaiamu
0Nl a’3pokocmudeckor ompaciu u meouyunvl. OOHAKO 8 cneyuguueckux yclosusx u
A2PeCcCUBHbIX  Cpeoax OHU  No0GepiceHvbl  Kopposuu. B wmacmoawem  doxnaoe
PAcCMampusaemcs GiusiHue nPeosapumenbHo ChHOPMUPOBAHHBIX AHOOHBIX OKCUOHBIX NIEHOK
(AOIl) na nosepxnocmu cniagos Kobaibma ¢ peHuem peHuem u 000A8KAMU GEHMUIbHBIX
MEmanios — mumana u mawmand, Ha KOPPO3UOHHbIE CEOUCMEd, a MAKdice npedideaemcs
mexaHuzm KuHemuku obpazosanus AOII, paspabomanmslii Ha o0CHO8e aHANU3A OAHHBIX
INEKMPOXUMULECKO20 UMNEOAHCA NOBEPXHOCIU 0OPA3YO08.

Kniouesvie cnosa: cnnasvl xobanbma, 6eHmuibHble MEMALIbl, AHOOHbIE OKCUOHLIE NIAEHKU
(AOII), koppo3us cniagos, 31eKMpPoOXUMU4eCcKUuli UMneoanc, KUHemuKa 00pa3oeanus

Kinetics of oxide film formation on valve metal alloy surfaces
Siurin A.,* Fishgoit L.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: aleksei.siurin@chemistry.msu.ru

In the contemporary era of accelerated scientific and technological advancement, metallic materials
and alloys constitute foundational elements of modern engineering. Valve metal alloys, exemplified by
cobalt-based systems incorporating rare earth elements, hold substantial promise for applications in
aerospace and biomedical sectors. Nevertheless, these alloys exhibit vulnerability to corrosion under
specific conditions and aggressive environments. This study investigates the influence of preformed
anodic oxide films (AOF) on the surfaces of cobalt-titanium, rhenium, and tantalum alloys on their
corrosion resistance. Furthermore, we propose a mechanistic model for AOF formation kinetics,
derived from electrochemical impedance spectroscopy (EIS) analysis of sample surfaces.

Keywords: cobalt-based alloys, valve metals, anodic oxide films (AOF), alloy corrosion mechanisms,
electrochemical impedance spectroscopy (EIS), oxide film formation kinetics.
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Heoaur 13X: Binsinue CTPYKTYPbI NOBEPXHOCTH HA aICOPOLUI0 MAJIBIX
OPraHN4YeCKNX MOJIEKYJI

Taruposa M.P.,* Jlanun C.H.

*Cmyoenm, 5 Kypc
Mocroeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
E-mail: tagirova5353@yandex.ru

Hszyuena aocopoyus psoa eewecmeé Ha obOpasye yeoruma 13X:  Ouxnopmemana,
MPUXIOPMEMAna, mempaxiopmemanda, moiyoid, 6eH30.1a, YUKI02eKCAHd, NeHMAaHd, 2eKCauda,
eenmana. [loxkazana Koppensyusi paccyumaHnHvlX pasmepos8 MONeKyl ¢ ux aocopoyuei Ha
yeonume. [loomeepoicoena sHepeemuueckas HeOOHOPOOHOCMb nosepxHocmu yeoauma 13X no
3a8ucumMocmu meniomel aocopoyuu om xoauvecmea copoama. Ilposedena oyenka éxkiaoa 6
meniomy aocopoyuu cneyuguyeckux u Hecneyupuueckux 63aumooeticmaull.

Kurouesvie cnosa: yeonum 13X, aocopoyus, menioma aocopbyuu, manvie OpeaHudecKue
MONEK)Ibl, NOJOCMU, CIMPYKMYPA NOBEPXHOCU

Zeolite 13X: surface structure effects on small organic molecules adsorption
Tagirova ML.R.,* Lanin S.N.
*Student
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: tagirova5353@yandex.ru

The adsorption of a number of substances on a 13X zeolite sample was studied: dichloromethane,
trichloromethane, carbon tetrachloride, toluene, benzene, cyclohexane, pentane, hexane, and heptane.
A correlation was demonstrated between the calculated molecular sizes and their adsorption on the
zeolite. The energetic heterogeneity of the 13X zeolite surface was determined based on the
dependence of the heat of adsorption of dichloromethane on the amount of sorbate. The contribution
of specific and nonspecific interactions to the heat of adsorption was assessed.

Keywords: zeolite 13X, adsorption, heat of adsorption, small organic molecules, pores, surface
structure.
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Bausinne axcopOuMOHHON-UHAYHIMPOBAHHOM cerperanuy Ha AKTUBHOCTh
MoauGUUMPOBAHHOIO IIATHHON KaTaau3aropa CrOx-Zr0:/SiO:
HEOKHCJIMTEJIbHOI0 IerHIPUPOBAHUS NIPONAHA

Yxyes U.K.,* I'osyonna E.B.

*Cmyoenm, 6 Kypc
Mocrosckuii cocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa,
xumuyueckuil ghaxynomem, Mockea, Poccus
E-mail: uzhuev2003@mail.ru

Memooom  adcopOYUOHHO-UHOYYUPOBAHHOU  ce2pe2ayuu  UCCAe008AHO  YNpasieHue
cmpykmypou u  ceoticmeamu  kamamuzamopa PtCrZr/SiO> 0na  HeokuciumenbHo2o
Odezudpuposarnus nponaua. Iloxazano, umo in situ oopabomxa CO nenocpedcmeenno nepeo
ucnvlmanuem npusoouUm K pocmy Kamaiumuieckol akmusHOCmu: 00CmMueaemcs ygeiuyeHue
KOH8epCcuu Nponana u CeneKmugHOCmuU no NpOnuieHy no CpaGHeHUI0 ¢ Kamaniuzamopom oe3
obpabomku.

Kniouesvie  cnosa:  HeokuciumenvHoe — OecuOpuposanue  Nponamd,  a0copoOYUOHHO-
unoyyuposannas cecpezayus, oopabomxa CO, moouguyuposanue niamunou, PtCrZr/SiO2.

Platinum-modified CrOx-ZrQ-/SiO: catalysts for nonoxidative propane

dehydrogenation
Uzhuev LLK.,* Golubina E.V.
*Student,6" year
M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: uzhuev2003@mail.ru

Platinum-modified CrOx-ZrO2/SiO: catalysts for nonoxidative propane dehydrogenation In this study,
we investigated the effect of CO on the activity of the nonoxidative propane dehydrogenation reaction.
The test sample was Pt-CrOx-ZrO:-SiO: (1 wt% Pt, 9 wt% chromium content based on Cr:0:). The
performance of the modified catalysts was compared in the nonoxidative propane dehydrogenation
reaction in a flow-through system with a fixed catalyst bed.

Keywords: propane dehydrogenation, modified Cr:0s catalysts
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DuyKTyallMyd TeMIepaTypbl BOAHO-ITAHOJIbHON CMEeCH B IPOTOYHOH
CUCTeMe IPU BBICOKUX MapaMeTpax COCTOAHMSA

®enocees T.B.,"** Borgan T.B.,!* Boropoackuii C.J.,! Borgan B.1.'3
*Cmyodenm, 1 kypc mazucmpamypol
' Unemumym opeanuueckott xumuu um. H.J{. 3enuncrkozo Poccutickoti akademuu nayk, Mockea,
Poccus
’Hayuonanvmwlii ucciedosamenvckuii ynusepcumem « MO TH», Duzmex-wkona 21eKmpoHuKi,
domonuku u monexynaprou usuxu, /Jorzonpyonsiil, Poccus
SMockosckuii 2ocydapcmeennviii ynusepcumem umeru M.B.Jlomonocoea, xumudeckuil gpaxyivmemn,
Mocksa, Poccus
E-mail: vfkbuyec@gmail.com

DKCnepumMenmanbHo Uccie008ano nogeoenue 800HO-3ManoIbHou cmecu (95 060.% smanona)
npu B8bICOKUX napamempax cocmosauus 8 npomounom U-obpasnom Kauanie nepemenHoz2o
cevenus. I[loxkazano, 4mo 6 OKONOKPUMUYECKOU OOAACMU peanu3yemcs HecmayuoHapHblil
MeMNepamypHulil  Peicum ¢ aMAIUMYOHbIMU (IVKMYyayusmu memnepamypvl Nnomokd,
YYECMBUMENbHBIMU K 00bEMHOU ckopocmu nooadu. Ilonyuennvle pe3yibmamol yYKa3vl8am

Ha HeCMAayuoOHAPHLIL XAPAKmMep OKOJOKPUMUYLECKO20 MenioooMeHa 6e3 ghopmuposanus
yemouyugo2o paszoena ghas.

Knrouesvle cnosa: 600HO-o5manoIbHAA CMeCh, OKOJOKpumudeckue yYcioeus, menﬂ006M€H,
npomouyrnasd cucmema, memnepamypHolie qbﬂykmyauuu, HecmayuoHapHble pescumsl.

Temperature fluctuations of a water-ethanol mixture in a flow system at
high parameters of state

Fedoseev T.V.,'** Bogdan T.V.,!* Bogorodsky S.E.,! Bogdan V.I.13

*Masters’s student, 1st year
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’National Research University “Moscow Institute of Physics and Technology, Phystech School of
Electronics, Photonics, and Molecular Physics, Dolgoprudny, Russia
SM.V. Lomonosov Moscow State University, Faculty of Chemistry, Moscow, Russia
E-mail: vikbuyec@gmail.com

The behavior of a water-ethanol mixture (95 vol.% ethanol) under high state parameters in a
Sflow-through U-shaped channel with a variable cross-section was experimentally investigated.
It was shown that in the near-critical region, a non-stationary temperature regime with
amplitude fluctuations in the flow temperature sensitive to the volumetric flow rate is realized.
The results obtained indicate the non-stationary nature of near-critical heat transfer without
the formation of a stable phase separation.

Keywords: water-ethanol mixture, near-critical conditions, heat transfer, flow system,
temperature fluctuations, non-stationary regimes.
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Biiusinue TBEPAOIo 3J1eKTPOJIUTA HA PA00OTY NOTEHIIMOMETPHYECKHX
CEHCOPOB HA BOJAOPO B CYXOM BO3/1yXe

®peiiman B.M.,* Crapuxos A.C., Tanaraesa H.B., JleonoBa JI.C., BuniokoB A.B.

*Mnaowuii HayuHbllL COMPYOHUK
DedepanbHulil UCCIe008aAMeNbCKULL YEHMP NPOodIeM XUMUYLECKOU (hu3uku u
meouyurckou xumuu Poccutickou akademuu nayk, Yepnoeonosxa, Poccus
E-mail: freiman_vm@jicp.ac.ru

B pabome usyuanoce enuanue meépooco snekmpoauma (TIn) na wyecmsumenbHocms u 8pems
peazuposaHnus NOMEeHYUOMEMPULECKUX 2a308blX CEHCOPO8 HA 8000pod (om 50 oo 1000 ppm)
8 ammocgepe cyxo20 8030yxa (RH=5%). Cpasnueanucs TOn:
ouc- kanuxc[4]apencynvgpoxucioma, kanuxc[4]apencynrvghoxucioma u aMMOHUUHASL COJb
docgopnosonvppamosou  kucnomvr (ACDOBK) (NHy)3;PWi204. Cencopvr ¢ 101 u3
ouc- kanukc[4]apencynvgoxuciomel  noKazaiu  MeHvuiee 8peMs  peasuposaHusi  npu
onpedenenuu  manewvkux (<300 ppm) kouyewmpayuii H> npu  conocmaumoti
yyecmeumenvhocmu 6 cpasneruu ¢ cencopamu ¢ Ton uz ACOBK.

Kntouesvie cnosa: nomenyuomempuueckuii ceHcop, 6000p00, MEEPObLL  INeKMPOIUN,
ouc- kanuxcf4]apencynvgokucnoma, kanuxc[4]apencynrvghoxucioma.

Paboma evinonnena no meme I[ocyoapcmeennoco 3adanus DUL] 1IXDP u MX PAH,
memkapma Ne 124013000692-4 om 01.01.2024.

The effect of the solid electrolyte on the operation of potentiometric sensors

for hydrogen in dry air
Freiman V.M.,* Starikov A.S., Talagaeva N.V., Vinyukov A.V.
*Junior research assistant
Federal Research Center for Problems of Chemical Physics and Medical Chemistry,
Russian Academy of Sciences, Chernogolovka, Russia
E-mail: freiman_vm@icp.ac.ru

The effect of a solid electrolyte (SE) on the sensitivity and response time of potentiometric gas sensors
to hydrogen (from 50 to 1000 ppm) in a dry air atmosphere (RH=5%) was studied. The SE were
compared: bis- calix[4]arensulfonic acid, calix[4]arensulfonic acid and ammonium salt of phosphoric
acid (ASPTA) (NH4)3PW;1:040. Sensors with SE from bis- calix[4]arenesulfonic acid showed a shorter
response time when detecting small (<300 ppm) concentrations of Ha, with comparable sensitivity
compared to sensors with SE from ASPTA.

Keywords: potentiometric sensor, hydrogen, solid electrolyte, bis- calix[4]arensulfonic acid,
calix[4]arensulfonic acid.
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HN3yuyenue BaussHusa GU3NKO-XUMHYECKUX APAMETPOB PeaKUMU HA
MOJIHOTY KATAJIUTHYECKOr0 oOkucJieHus L-cop0o3bl 10 2-KkeTo-L-ry/I0H0BOM
KHCJI0THI

BerxkoB [.1O.,* IlerpoBa A.WU., Jlakuna H.B., loayna B.1O., Cyasman M.I.

*Cmyoenm
Tsepckotl eocyoapcmeentblil mexHu4ecKull yHugepcumen,
Xumuxo-mexnonocuueckuti paxynomem, Teepv, Poccus
E-mail: dm.cwetkow@mail.ru

Ocobennocmu Kamaiumu4ecko2o oKucieHus L-copbo3vl Ha cemepoceHHbIX Kamaniu3zamopax
BKIOUAIOM  8bI00P NOOX005Ue20 KAMAIU3amopd, yciosuil peakyuu (memnepamypa, pH
cpeovl, 8pems npogedenus npoyecca). Llenv oannou pabomsi — ucciedo8ams 0CcoOEHHOCMU
KAmManumuyecko2o OKUcieHusi L-copbosvbl HA pasiuunblx 2emepoceHHbIX Kamaiu3amopax u
OYeHUMb GIUAHUE PA3TUYHBIX (PaKmMopos Ha dppexmuenocms npoyecca. B oannotl pabome
npu oxucienuu L-copbo3vl npu pasiuuHuIX YCIO0BUAX Peakyuu NPUMEHSIU mpu  mund
2emepo2eHHbIX NIAMUHOBbIX KAMAIU3AMopa, uU3eecmuvlx u3z aumepamypsl. Bce obpaszyvi
ananuzuposaiu ¢ ucnonvszogarnuem BIKX. Cenexmuenocmv no omuowenuro x 2-kemo-I-
2YIOHOBOU KUCIOME ONpedesiu Ha OCHO8E IMUX AHATUMUYECKUX OAHHDIX.

Knrouesvle _cnosa: okucinenue L—COp603bl, KamaiumuiecKkoe OKUClerue, cemepoceHrnbsle
Kamaauzamopbl.

Study of the effect of the physical and chemical parameters of the reaction
on the completeness of the catalytic oxidation of L-sorbose to 2-keto-L-

gulonic acid
Tsvetkov D.Yu.,* Petrova A.L, Lakina N.V., Doluda V.Yu., Sulman M.G.
*Student
Tver State Technical University, Department of Chemical Technology, Tver, Russia
E-mail: dm.cwetkow@mail.ru

The features of the catalytic oxidation of L-sorbose on heterogeneous catalysts include the choice of a
suitable catalyst, reaction conditions (temperature, pH of the medium, and process time). The purpose
of this work is to investigate the features of the catalytic oxidation of L-sorbose on various
heterogeneous catalysts and to evaluate the influence of various factors on the efficiency of the process.
In this work, three types of heterogeneous platinum catalysts known from the literature were used for
the oxidation of L-sorbose under various reaction conditions. All samples were analyzed using HPLC.
Selectivity with respect to 2-keto-I-gulonic acid was determined based on these analytical data.

Keywords: oxidation of L-sorbose, catalytic oxidation, heterogeneous catalysts.
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HuskoremneparypHasi Tenji0eMKOCTh
6- (4- meToxkcudenmin)- 1,5- qnazadunnkio[3.1.0]rekcana

Yymakos A.A.,!" Kysnenos B.B.2, [Ipy:xkununa AW.!

*Cmyoenm, 4 kypc
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
’Uncmumym opaanuueckoti xumuu umenu H. JI. 3enunckozo Poccutickotl akademuu Hayk,
Mockea, Poccus
E-mail: conditer2005@yandex.ru

Hccneoosannoe coeouneHue, 6- (4- memokcugenun)- 1,5- ouazadbuyuxnof3.1.0]eexcan
(M®IAFT), omnocumcs Kk Kiaccy npou3gooHvlx ouazupuouna. Cunmes u ouucmka obpasya
M®DIABI" nposedenvt ¢ HOX um. HJ. 3enunckoco PAH. Cmpykmypa noayueHHozo
coeduHeHus OvlIA NPOKOHMPOIUPOBAHA CHEKMPOCKonuueckumu memooamu. Quucmka
seuyecmea npogedeHa nymem MHO2OKPAMHOU NePekpUcmaiiuzayueti Uz OUdMuUI08020 ¢hupa.
Yucmoma obpazya oyeneHa Memooom 21eMeHMHO20 AHANU3A.

Tennoemxocmv M®IABI onpedenena memooom HUKOMeEMNepamypHou aouabamuieckou
Kaiopumempuu 6  ummepsare  memnepamyp  6-350 K.  Haildenvi  ocHo6Hble
mepmoounamuyeckue Gynxyuu SO, ATHS , ALG2 , u sumponus obpasosanus npu 298.15 K,
AeSY. Hcnonwsys sxcnepumenmanvhvie tumepamyphvie 0aHHble N0 SHMALbRUL 00PA306AHUA
npu 298.15 K, pacuumana ceoboonas snepaus I'ubbca obpasosanus, £:G2,.

Knrouesvie cnosa: 6-(4- memokcugenun)- 1,5- ouazabuyuxno/3.1.0]eexcan, xanropumempus,
MeNni10emMKOCmyb, OCHOBHblE MEPMOOUHAMUYECKUe QYHKYULU, AOCONIOMHASL SHMPONU.

Uccneoosanue Obl1io  8bINOAHEHO 8 pamkax —20cOrddcemuol memvl “Xumuueckas
mepmoounamuxa u mamepuanosederue’” (AAAA-A16-121031300039-1).

Low-temperature heat capacity of
6- (4- methoxyphenyl)- 1,5- diazabicyclo[3.1.0]hexane
Chumakov A.A.,"" Kuznetsov V.V.,2 Druzhinina A.L.!
*Student, 4th year
'M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
’N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: conditer2005@yandex.ru

The heat capacity of 6-(4-methoxyphenyl)-1,5-diazabicyclo[3.1.0]hexane was determined in the
temperature range of 6-350 K using low-temperature vacuum adiabatic calorimetry. Based on the
obtained data, the main thermodynamic functions and the entropy of formation at 298.15 K were
calculated. Using experimental literature data on the enthalpy of formation at 298.15 K, the Gibbs
free energy of formation was found.

Keywords: 6-(4-methoxyphenyl)-1,5-diazabicyclo[3.1.0]hexane, calorimetry, heat capacity, main
thermodynamic functions, absolute entropy.
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BoxoponcopOunonHbie XapaKTepUCTHKHA MOAM(PUITUPOBAHHBIX
uHTepMeTanaoB TiFe n UX KOMIO3UTOB

Hlamo U./1.,* Canun B.B., ApOy3oB A.A., Jloroukunii M.B., Tapacos B.II.

*Acnupanm 3 2.0.
DedepanbHulil UCCIE008AMENLCKULL YEHMP NPOOIeM XUMULECKOU QU3UKU U MEOUYUHCKOU
xumuu Poccutickotl akademuu nayk, Yeproeonoexa, Poccus
E-mail: shamovid@icp.ac.ru

IIpeocmasnenvt  pe3ynbmamel  UCCIE008AHUN  3AKOHOMEPHOCMEN  GIUAHUSL MEmM0o008
nONyYeHUs U npedsapumenvHol 0opadomku mooupuyuposanHvlx unmepmemaniuoos TiFe u
UX KOMNO3UMO8 HA akmueayuro u copoyuro 6ooopooa. lloxazano, umo niaexka Ti u Fe c
0obaskou muwmemannia (Mm) axmusupyrom npoyecc uOpuposanusi CHIA608 3d Ccyem
00pa306aHUsl HA NOBEPXHOCMHOM ClO€ YYACMKO8 C PbIXAbIMU OKCUOAMU PEOKO3EMENbHbIX
memannos. Obpabomka cniagos ¢ 000a6Kol HUKeIb-2PAPEH08020 KAMAIU3AmMopa 6 Wapoeoll
MenvbHUuye 8 ammocgepe 6000pooa cmacuaem Yciosus akmueayuu KOMRO3UmMos u yiyuuaem
KUHEeMUKY 2UOpUpOBaHUs.

Kniouesvie cnosa: muman, sceneso, cnias, Hukeib-epapenossiti Kamaiuzamop, 6000po0-
AKKYMYIUPYIOWULL KOMRO3UM, XPAHEHUE 8000p00a, 000POOCOPOYUOHHbIE XAPAKMEPUCTIUKU

Paboma evinonnena npu guuancosoii noooepoicke epawma PH®D Ne 23-13-00418,
https://rscf.ru/project/23—13-00418/.

Hydrogen absorption characteristics of modified TiFe intermetallides and

their composites
Shamov L.D.,* Sanin V.V, Arbuzov A.A., Lototsky M.V., Tarasov B.P.

*Graduate student.
Institute of Problems of Chemical Physics and Medical Chemistry, Russian Academy of Sciences,
Chernogolovka, Russia
E-mail: shamovid@jicp.ac.ru

The results of studies of the effects of methods for the production and pretreatment of modified TiFe
intermetallides and their composites on the activation and sorption of hydrogen are presented. It is
shown that melting of Ti and Fe with the addition of mishmetall (Mm) activates the process of
hydrogenation of alloys due to the formation of areas with loose oxides of rare earth metals on the
surface layer. The processing of alloys with the addition of a nickel-graphene catalyst in a ball mill in
a hydrogen atmosphere softens the activation conditions of composites and improves the kinetics of
hydrogenation.

Keywords: titanium, iron, alloy, nickel-graphene catalyst, hydrogen-accumulating composite,
hydrogen storage, hydrogen absorption characteristics
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BricokoTemMnepaTypHasi peakTopHasi A4eilKa ¢ KOHTPOJMPyeMOu
atMocdepoii 1S «in situ» CHHXPOTPOHHBIX PEeHTIreH-IN(PaAKINOHHBIX
HCCIe0BAHUN

W.T. lentyn,!” A.FO. Ceperun,? O.FO. I'panenxo,' B.A. Illysaesa,’
H.B. Tep-Oranecsin’

*Mnaowuii HayuHbll COMPYOHUK, ACNUPAHM
TFOoicnbiil ghedepanvrvlii ynueepcumem, HayuHO-UCCLe0068amenbCKULl UHCIMUMYm usuxu,
Pocmoe-na-/{ony, Poccus
’Hayuonanvhwiti uccredosamenvckutl yenmp «Kypuamoesckuii uncmumymy, Kypuamoeckuil
KOMNIIEKC CUHXPOMPOHHO-HEeUMPOHHbIX uccredosanuil, Mockea, Poccus
E-mail: sheptun@sfedu.ru

Paspabomana evicokomemnepamypuas ougppaxyuonnan savetika TDC SR 600 ona
npoeedenus in Situ CUHXPOMPOHHLIX DEHMeHOUPPAKYUOHHBIX UCCAeO008AHUL  DA308bIX
nepexo008 u CmMpyKmypHulX npeoopaszo8anuti YyHKYUOHATbHBIX Mamepuanos. Ycempoiicmeo
obecneuusaem naeped oobpasyos 6 ouanazone 25—600 °C ¢ mouHOCMbIO NOOOEPHCAHUS
memnepamypel £0.5 °C. Koncmpyxkyus adanmupogana k ycnosuam cmanyuu PKOM KHCH
HUIL] «Kypuamosckuii uncmumym» u OpUEHMUPOBAHA HA 3A0AYU UMHOPMO3AMEUeHUSL.
IIpedycmompena 803modcnocms pacuupenus yHKyuoHana oisi pabomsi 8 KOHMPOIUPYEMBIX
2a308bIX AMMOc@epax u eaKyyme, a makice npoeeoeHus IKCNEPUMEHMOE C NPUNOIHCEHUEM
neKmpuieckoeo  nois.  Bueopenmue  ycmanosxku — pacwupsiem  dKcnepumeHmanbHvie
B03MONCHOCMU UCCIEO08AHUSL B8bICOKOIHMPONUUHBIX OKCUOO8 U OpYeUX NnepcneKmueHbIX
mMamepuanos.

Kniouesvie cnosa: in situ oughpakyus, cunxpompouHoe usiyyeHue, @azosvle nepexoowl,
8bICOKOMEMNEPAMYPHAsL  AYelKd, (@OYHKYUOHAIbHbIE Mamepuaivl, 6blCOKOIHMPONULIHbLE
OKCUObL, KAMAIUZAMOPbI.

High-Temperature Reactor Cell with Controlled Atmosphere for In Situ

Synchrotron X-Ray Diffraction Studies
I.G. Sheptun,'” A.Yu. Seregin,> O.Yu. Grapenko,' V.A. Shuvaeva,' N.V. Ter-Oganessian’
*Junior Researcher, Graduate student
‘Southern Federal University, Research Institute of Physics, Rostov-on-Don, Russia
’National Research Centre “Kurchatov Institute”,
’Kurchatov Synchrotron Radiation and Neutron Research Complex, Moscow, Russia
E-mail: sheptun@sfedu.ru
A high-temperature diffraction cell TDC SR 600 has been developed for in situ synchrotron X-
ray diffraction studies of phase transitions and structural transformations in functional
materials. The device provides sample heating in the temperature range of 25—600 °C with
temperature stability of £0.5 °C. The design is adapted to the experimental conditions of the
RKFM beamline at the Kurchatov Synchrotron Radiation Source and is oriented toward
import substitution objectives. The system allows further functional expansion for operation
in controlled gas atmospheres and vacuum, as well as for experiments under an applied
electric field. Implementation of the setup significantly expands the experimental capabilities
for studying high-entropy oxides and other advanced functional materials.
Keywords: in situ diffraction, synchrotron radiation, phase transitions, high-temperature cell,
functional materials, high-entropy oxides, catalysts.
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CuHTe3, CIeKTPaJIbHbIE XaPAKTEPUCTHKHA U NPOQUIb BO3MOKHOM
OMOJIOrNYeCKO AKTHBHOCTH KOMILJIEKCHBIX coenHeHnuii janrana (IIT),
cogep:xkammx N- 1 O- 10HOPHbIE OPraHUYeCKHe JTUTAHAbI

Hlyouna A.A.,* OpJioa T.H.

*Cmyoenm 4 kypca
Hncmumym ¢hynoamenmanvhoti u npuxkiaorou xumuu Apociasckoeo 20cy0apcmeenHo2o
yHueepcumema umenu I1.1". Jlemudosa, Apocnasns, Poccus
E-mail: annashubinal 00@gmail.com

B nacmosweti pabome npueedenvt MemooOuku cuHmesa U UCCLEO08AHUE XUMUYECKUMU U
Qu3UKO-XUMUYECKUMU MemOoOaMU aHaIUu3a 08eHAOYamu KOMNAEKCHbIX COCOUHEHUN C
Op2aHUYeCKUMU AUSAHOAMU paziuyHol npupoost (N- u O- 0OHOpHble cOeOuHeHus, 6 Mmom
yucie JekapcmeenHvle gewecmea). (OOpazosaHue KOMHIIEKCO8 OO0KA3AHO Memooamu
anekmponnou u MK-cnekmpockonuu, 6bINOIHEH —IIEMEHMHbIU  AHAAU3 — NOJIYYEHHbIX
coedunenuti. Onpedenenvl  KOHCMAHMbL  HECMOUKOCMU — CHeKmpOopomomempuiecKum
memooom. Ilpocnoz 6uonoeuuecxou axmusenocmu (PASS Online) evisisun nossnenue y
KOMNIIEKCO8 HA OCHO8E (DMOPXUHOJIOHO8 U OOKCOPYOUYUHA NPOMUBOONYXOLEBbIX CEOUCME U
obwee CcHudcenue npoPuUIs MOKCUYHOCMU, YMO Oeidem NOJAVHEHHble COeOUHEHUS.
NEPCReKMUBHbIMU OJIs1 PA3pabOmMKU HOBbIX JIeKAPCMEEHHbIX CPeOCmE U (QYHKYUOHATIbHBIX
mMamepuanos.

Knrouesnwle crosa: JAHMAH, IJIEKMPOHHbIE CNEKMPbl NO2NOUEHUA, KOMNIIEKCHbLE CO€0UH€HM}1,
opeanu4decKkue ]ZMZCZHabl, HK—C”@KmpOCKOI’luﬂ, KOHCMAHMbL HECIMOUKOCMU.

Synthesis, spectral characteristics, and profile of possible biological activity
of lanthanum (III) complex compounds containing N- and O-donor organic

ligands
Shubina A.,* Orlova T.
*Graduate student
Institute of Fundamental and Applied Chemistry, P.G. Demidov Yaroslavl State University,
Yaroslavl, Russia
E-mail: annashubinal 00@gmail.com

This paper presents methods for the synthesis and investigation by chemical and physico-chemical
methods of analysis of twelve complex compounds with organic ligands of various nature (N- and O-
donor compounds, including medicinal substances). The formation of complexes was proved by
electron and IR spectroscopy methods, and an elemental analysis of the obtained compounds was
performed. The instability constants were determined by the spectrophotometric method. The forecast
of biological activity (PASS Online) revealed the appearance of anticancer properties in complexes
based on fluoroquinolones and doxorubicin and an overall decrease in the toxicity profile, which
makes the obtained compounds promising for the development of new medicines and functional
materials.

Keywords: lanthanum, electronic absorption spectra, complex compounds, organic ligands, IR
spectroscopy, instability constants.
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B3aumoneiicTBue OKCHAA KeJie3a ¢ S-gropypanuiaoM. JKCIePUMEHTAIbHOE
U pacyeTHOE UCCJIeI0OBAHUE

Iymuakun A.C.,*"? Epmuios A.1O.,! Bepuas O.W.,'2 Illagaruna T.H. 12

*Acnupanm 3 200a 06yyerus
'Mockosckuil 2ocyoapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa,
xumuyveckuu ¢haxynomem, Mockea, Poccus
'Mockoeckuii 2zocyoapcmeennviti mexnuueckuii ynueepcumem umenu H.D.Baymana,
Mockea, Poccus
E-mail: alexpard99@gmail.com

Ilpeocmasnenvl  pezynomamvl KE8AHMOBO-XUMUYECKO20 MOOENUPOBANHUSL  B3AUMOOEUCMBUSL
oxcuda oceneza (FeO) c monexynoii 5-¢gmopypayuna — oonoco u3 Haubonee wupoko
NPUMEHAEMbIX NPEnapamos 8 XUuMuomepanuu 310Ka4ecmeeHHulx Hogooopazosanuil. Pacuémul
8bINOIHEHbL 8 pamkax meopuu @yuxkyuonara niomuocmu (DFT) e eapuanme B3LYP.
Onpeodenena  My16mMuniemHoCms — OCHOBHO20 — COCMOAHUA(KGUHmMEM),  paccUumanbsl
eeomempudeckue napamempsli Komniexcos S-¢pmopypayuna ¢ FeO, onpedenensvt Haubonee
9Hepeemu4ecKu 8b1200HblE KOOPOUHAYUOHHbIE yenmpul S-¢pmopypayuna u
cnekmpockonuueckue xapakmepucmuxu (UK). [lonyuennvie 0annwvle no360.1510m 00Ccyicoams
BO3MOJICHbIL  MEXAHU3M — 83AUMOOCUCMBUsL  OKCUuoa diceneza ¢ S-gpmopypayuiom, OJis
oanvHeliule2o npumeHerus 0Jisi CO30aHUsl CUCeEM HANPAGIeHHOU MASHUMHOU 00CMABKU.

Kniouesvie cnosa: maenemum, 5S-¢pmopypayun, cucmemvl HANPAGLEHHOU MAZHUMHOU
0ocmasku, memoo  (QYHKYuoHana niomHocmu, oOudenmamuas Koopounayus, HK-
CHeKmMpOoCKonus

Interaction of Iron Oxide with 5-Fluorouracil. Experimental and

Computational Study
Shumilkin A.S.,*" % Ermilov A.Yu.,! Vernaya O.L.,"* Shabatina T.I.'
*Graduate student
'M.V. Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
2Bauman Moscow State Technical University,
Moscow, Russia
E-mail: alexpard99@gmail.com

The report presents the results of quantum-chemical modeling of the interaction between iron (II)
oxide (FeO) and the 5-fluorouracil molecule one of the most widely used drugs in chemotherapy. The
calculations were performed within the framework of density functional theory (DFT) using the hybrid
functional B3LYP. The geometric parameters of S-fluorouracil complexes with FeO were calculated,
the most energetically favorable coordination sites of 5-fluorouracil were determined, as well as the
spectroscopic characteristics (IR spectra). The obtained data allow us to discuss the possible
mechanism of interaction between iron oxide and S-fluorouracil for further application in the
development of targeted magnetic drug delivery systems.

Keywords: magnetite, 5-fluorouracil, targeted magnetic delivery systems, density functional theory,
bidentate coordination, IR spectroscopy.
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HccnenoBanne TepMoycTORYMBOCTH MoJMdTHWIeHTepedTanara (IIIT)

HlensBckmii J.B.*

*Cmyoenm 4 kypca
Mocrkosckuii ecocyoapcmeennwiil ynusepcumem umenu M.B. Jlomonocosa,
Gusuueckuti paxyromem, Mockea, Poccus
E-mail: shcheniavskii.d2 1(@physics.msu.ru

AxmyanvHotl 3a0aveil 1a3epHOU QUIUKU U ONMUKU SGIAemCcs pa3zpabomka OOCMYNHbIX
Memo008 KOHmpOos 801H06020 ppouma (BD) wupokoanepmyphuvix ungparpacuvix (HUK)-
J1a3epos u KPYNHO2AbapumHulx onmuyeckux cucmem. llepcnekmugnvim peulernuem A67s1emcsi
UCNONb308aAHUE  MANLOOM-UHMeEppepomempuy, 20e KIoUeBbiM  DIeMEHMOM  CLYHCUM
08ymepHas ougpaxyuonnasn pewemra (/{P). Beoymcs pazpabomxu /[P memodom nazeproti
newamu Ha NOIUMEPHLIX NIEHKAX. /[l NpUMEHeHUsl 8 YCIOBUAX IHEePSeMUYeCcKUX HaA2py30K
HeoOX00UMbL NOAUMEPLL C NOBLIUEHHOU MePMOONMU4ecKol cmaburbHocmvlo. B dannoil
pabome uccredyemcs mepmoycmouyugocms noausmuienmepedpmanama (I13T) — 6azo6020
Mamepuania Onsi  nedamu  pewlemox — HpU  68030€UCMBUU  JIA3EPHO2O  U3LYYEHUsL.
OKCcnepumeHmanvhbvle OAHHble NOJYYEHbL  MemoOOM  NPEeYUSUOHHOU  PeHmeeHOBCKOU
ougparyuu ¢ UCNOIL30BAHUEM CUHXPOMPOHHOZO U3LYYEHUS. U MemOOOM AMOMHO-CUNOBOU
MUKPOCKONUU. YCMAHOBIEHO, YMO USMEHEeHUe KPUCMALIUYHOCMU NOBEPXHOCMU 00pa3yo8 6
pes3yrvmame mepmooopabomxu ¢ 0.013 oo 0.007 doxeil.

Knrouesvie cnosa: nonusmunenmepepmanam (I137T), mepmoycmotiuusocms, cgpeponumei.

Aemop 6nazooapum Kamunckyro T.II. u compyonukog MocKko6cko20 NoOIUMeXHU4ecKo2o
VHU8epcumema 3a NOMOWb 8 NOIYYeHUU UHDOPMAYULU O NOBEPXHOCMU 00PA3YO8.

Study of thermal stability of polyethylene terephthalate (PET)
Chshenyavskiy D.V.*
Student*
M. V. Lomonosov Moscow State University, Faculty of Physics, Moscow, Russia
E-mail: shcheniavskii.d2 1 @physics.msu.ru

A current challenge in laser physics and optics is the development of accessible methods for wavefront
control of large-aperture infrared (IR) lasers and large-scale optical systems. A promising solution is
the use of Talbot interferometry, where a two-dimensional diffraction grating serves as a key element.
Diffraction gratings are being developed using the method of laser printing on polymer films.
Polymers with enhanced thermo-optical stability are required for applications under energy loads.
This work investigates the thermal stability of polyethylene terephthalate (PET) — the base material for
printing such gratings — under laser irradiation. Experimental data were obtained using high-
precision X-ray diffraction with synchrotron radiation and atomic force microscopy. It was found that
the change in the crystallinity of the surface of the samples as a result of heat treatment increased from
0.013 to 0.007 fractions.

Keywords: Polyethylene terephthalate (PET), thermal stability, spherulites.

The author thanks T.P. Kaminskaya and the staff of the Moscow Polytechnic University for her
assistance in obtaining information about the sample surfaces.
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CeslekTHBHOE THIPMPOBaHMeE IPUMecei alleTH/IeHA B dTHJIeHe HAa Pd—Ag
KaTaJIM3aTropax B yCJI0BUAX (PPOHTAIBLHOU CXeMbI

Skyoos K.III.,'" Baysuna A.E.,!'”? Baesa I.H.,! Cmupnosa H.C.,! Mamkosckuii H.C.,!

Craxees A.10.!
*Acnupanm

TUnemumym opeanuveckoi xumuu umenu H. J]. 3enunckozo Poccuiickoti akademuu HayK,

Mockea, Poccus
’Poccutickuti xumuko-mexnono2udeckuti yuusepcumem umenu /.M. Menoeneesa,
125047, e. Mockea, Muycckas niowaow, 9
E-mail: komil405@gmail.com

Hccneoosano  enusHue  KomyeHmpayuti  8000p00a U  MOHOOKCUOA  yenepooa  Ha
kamanumuueckue ceovucmea Pd-Ag/A:O; kamanuzamopoé 6 peakyuu 2az3oghasHo2o
CeNeKmuUBHO20 2UOPUPOBAHUs NpUMecell ayemuieHa 8 CMeCAX, 0002AUeHHbIX IMULEHOM.
Memooamu penmeenoghazosoco ananuza, npoceeuusaroweli INeKMpPOHHOU MUKPOCKONUU U
UK-cnexmpockonuu adcopbuposannoco CO nokazano, umo gedenue cepebpa npugooum K
PopMUPOBAHUIO UZOIUPOBAHHBIX NALIAOUEBLIX YECHMPOB, XAPAKMEPHBIX OISl KAMAIUZAMOPOS
muna single-atom alloy. Ycmanoeneno, umo oumemannuueckue Pd—Ag xamanuszamopul
MeHee 4y8Cmeumenbhbl K USMEHeHUI0 cocmasa 2azosol gazvl no cpasnenuto ¢ Pd/A1O3 u

COXPAHAIOM 6bICOKYIO CEEKMUBHOCNTb NO SMUIEHY oaoice npu 8blCOKUX KOHYEHmMpayusix H>u

6 npucymcmeuu CO. Ilokazano, umo ucnonv3osanue Pd-Ag xamanuzamopoé nozeonsiem
n00a8UMb HEKOHMPOIUPYEMbI pA302ped KAmaiuzamopa u nosviCums CmadulIbHOCIb
npoyecca 8 yciousix, OIU3KUX K ppoHmManbHoOU cxeme uOPUpOBAHUSL.

Kniouesvie _cnosa: cenekmusnoe  eudpuposamue, ayemuieH, NAuIAOUll-cepeOpsiHvle
kamanuzamopwl, single-atom alloy, smunen, ¢ponmanrvhoe cudpuposanue, 6000po0,
MOHOOKCUO yenepoodq.

B pabome ucnonvzosana  memooonocus,  pazpabomawHas 6  pAMKAX — NPOeKma

PH® 23-13-00301.

Selective hydrogenation of acetylene impurities in ethylene over Pd—Ag

catalysts under front-end conditions
Yakubov K.,'" Vaulina A.,> Baeva G.N.,! Smirnova N.S.,! Mashkovsky L.S.,! Stakheev A.!
*Graduate student
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’D.1. Mendeleev Russian University of Chemical Technology, Moscow, Russia
E-mail: komil405@gmail.com

The effect of hydrogen and carbon monoxide concentrations on the catalytic properties of Pd-
Ag/A0s catalysts in the gas-phase selective hydrogenation of acetylene impurities in ethylene-rich
mixtures was investigated. X-ray diffraction, transmission electron microscopy, and infrared
spectroscopy of adsorbed CO revealed that the introduction of silver leads to the formation of isolated
palladium centers characteristic of single-atom alloy catalysts. It was shown that bimetallic Pd—Ag
catalysts are less sensitive to variations in gas-phase composition than Pd/Al,Oz and maintain high

ethylene selectivity even at high H 2 concentrations and in the presence of CO. The use of Pd—Ag

catalysts was demonstrated to suppress uncontrolled catalyst overheating and improve process
stability under conditions close to the front-end hydrogenation scheme.

Keywords: selective hydrogenation, acetylene, palladium—silver catalysts, single-atom alloy, ethylene,
front-end acetylene hydrogenation, hydrogen, carbon monoxide.
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be3MeraibHBIN KaTaJIN3 B INEKTPOXMMHUYIECKOM crnocode MOJIYyYCHUSA
aMMHuaka

Amutpuen [.A.,* Kysnenoa U.U., 3axapos B.H., Kyabtun /I.1O., JlebeneBa O.K.,
YepubimeB B.B., Aciaanos JI.A., Kycros JI.M.

*Cmyoenm
Mocrkoeckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
xumuueckui ¢paxyromem, Mocksa, Poccus

E-mail: amid2006dd@gmail.com

B pabome 6nepgvie ¢ ucnonb308aHuemMm MUKPOBOIHOB020 Memooa Obliu CUHME3UPOBAHbI
MPUAZUHOBbLE KObYA 6 V3IaX KapKaca u Moaekyavl 4,4-ounupuouna Kax JuHKepvl ¢ UOHAMU
Xnopuoa 6 kavecmee aHuoHos. Ha ocHose nonyuennHoeo mamepuana co30aH SUOPUOHDBLU
NEKMPOO-KAMATUZAMOP:  2PAPUMOBDLIL CYOCMpam u CIoU NOAUMEPHO20 MPUAZUHOBO2O
kapkaca. Kamanuzamop ucneiman 6 uzeecmuou «3e1eHou» 31eKMpOXUMUYECKOU peaKyuu
CUHMe3d AMMUAKA U3 BOOHBIX PACMBOPO8 HUMPAMO8 6 CHMAHOAPHLIX  VCIOBUSX.
Dapaodeesckas r¢ppexmusnocms npoyecca cocmasuna oxono 30%.

Knrouesvle cnosa: besmemanvhwiii KamaJjius, mpuaauﬂoebzﬁ Kapkac, 9l1eKmpoxumudeckas
peaxkuyusa cunme3ad AMmuaka, 3Koa0cudecKast Xumusl, peHm2€H0(ﬁa306bllz aHanus

Paboma 8bINOIHEHA npu ¢unarncosoll noooepoicke NPOEKMOB.:-20C3A0AHUS.
Ne AAAA-A21-121011590083-9 u AAAA-A21-122040600057-3. Mukposonrnogwiti cunmes
obpazya evinonnen na npudbope NOVA 2S (KHP).

Metal-free catalysis in an electrochemical process

for the production of ammonia
Dmitriev D.A.,* Kuznetsova L.I., Zakharov V.N., Kultin D.Yu., Lebedeva O.K.,
Chernyshev V.V., Aslanov L.A., Kustov L.M.
*Student
Lomonosov Moscow State University, Department of Chemistry, Moscow, Russia
E-mail: amid2006dd@gmail.com

In this work, for the first time, triazine rings in the nodes of the framework and 4,4-dipyridyl molecules
in the linker nodes with chloride ions as anions were synthesized using the microwave method. Based
on the obtained material, a hybrid electrode-catalyst was created: a graphite substrate and a layer of
a polymer triazine framework. The catalyst was tested in the well-known "green" electrochemical
reaction for the synthesis of ammonia from aqueous nitrate solutions under standard conditions. The
Faraday efficiency of the process was about 30%.

Keywords: metal-free catalysis, triazine framework, electrochemical reaction of ammonia synthesis,
green chemistry, X-ray phase analysis.
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Os-npomotupoBanHoe NH3-CKB oxkcunoB azora Ha VW/TiO; HaHeceHHOM
HA COTOBBIH HOCHUTEJIb

Mapamomnn U.B.," 2" Bokapes 1.A,' Baesa I'.H.,! Craxees A.10.!

*Cmyoenm 4 kypca
THnemumym opeanuueckou xumuu um. H.J{. 3enunckozo PAH, Mockea, Poccus
2Poccutickutl XUMUKO-mexHoa02u4eckutl yrueepcumem um. [[.M. Menoeneesa, Mockaa,
Poccusa
E-mail: Paramochin@mail.ru

Beeoenue osona 6 ecazosviii nomok neped kamanuzamopom CKB (V-W/TiO3) 3uauumenvho
yayuwaem e2o Kamanumuueckue xapakmepucmuxu npu 100-250 °C. Omo ynyuwenue
obycnosneno oxucieHuem NO 030HOM, KOmopoe Npoucxooum oadxce npu KOMHAMHOU
memnepamype, ¢ nociedyrwum eoccmanosieHuem cmecu NO + NO:> no mapwpymam
ovicmpoeo CKB, NO:;-CKB u naxonnenus NH:NO3 na nosepxnocmu kamaniuszamopa.

Knrouesvie cnosa: cenexkmusnoe xamanumuueckoe eoccmanogienue (CKB), NO,, o30H,
801bGhpam, 8anaduil, OKCUOHbLE KAMAIUZAMOPDI.

Os-assisted NH3-SCR over VW/TiO; monolith catalyst
Paramoshin 1.V.,:2* Bokarev D.A.,! Baeva G.N.,! Stakheev A.Yu.!

*Student, 4th year
I'N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
2 D.I. Mendeleev Russian University of Chemical Technology, Moscow, Russia
E-mail: Paramochin@mail.ru

The injection of O3 upstream to the SCR catalyst, V>0s-WQO3/TiO:, significantly improves its
catalytic performance at 100-250 °C. This improvement is due to the oxidation of NO by
ozone, which proceeds even at ambient temperature, and to the further reduction of the
NO + NO: mixture as a result of fast SCR, NO>-SCR and accumulation of NH;NOj3 on the
catalyst surface.

Keywords: selective catalytic reduction (SCR), NOx, ozone, tungsten, vanadium, oxide catalysts.
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Bausinue merasia (Fe, Co, Cu) Ha akTuBHOCTH KaTajmu3zatopa Me-FER B
peakuuu pasiio:xkenus N>O

Makosa A.C.,"? Kycros JI.M.!?

*Muaowuil HayuHblll COMPYOHUK
"Unemumym opeanuveckoii xumuu um. H JJ. 3enunckozo PAH, Mockea, Poccus
’Hayuonanvholil ucciedosamenvckutl mexuono2uueckuil ynusepcumem « MHUCHCy
Mockesa, Poccus
E-mail: makovaas@ioc.ac.ru

Aunomayus. B pabome usyuena  aKmu@HOCMb  MEMANICOOEPAHCAWUX — YEOTUMHBIX
kamanuzamopos Me-FER (20e Me — Fe, Co u Cu). Januvie kamanuzamopul Obliu NOaAY4eHbl
Memooom nponumKu no 811A20eMKOCMU  PACMEOpaAMU ayemunayemoHamos
coomeemcmeylowux — coneti  yeonuma  FER,  cumme3upoeannoco  MUKpOBOIHOB0-
2UOPOMEPMANbHLIM CnOcoboM. Buliu usyuenvl @uauxko-xumuveckue xapakmepucmuku Kax
ucxoonoco yeoauma FER, max u npuecomosnennvix kamanuzamopos Me-FER.
Kamanumuueckue ceoticmea nonyyeHHbIX Kamaiuzamopos Obvliu U3V4UeHbl 6 peaKyuu
paznoxcenusi N>O. Ycmanoeneno, umo ramanuzamop Fe-FER npooemoncmpuposan
HAUYYULyr0 akmugHOCmy 8 OAHHOU PeaKyuu.

Knrwouesvie cnosa: yeonum ¢eppuepum, FER, Mukposonoswiti cunmes, Memaii-yeoaumHuolii
kamanuzamop, Me-FER, 3axuco azoma N:O.

Qunancuposanue. Paboma evinonnena npu ghunancosoti noodepaicke Poccutickoeo nayuno2o
@onoa (npoexm Ne 23-73-30007).

Effect of metal (Fe, Co, Cu) on the activity of the Me-FER catalyst in the

N20 decomposition reaction
Makova A.S., "*Kustov L.M.!?
* Junior researcher
IN.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia
’National University of Science and Technology ‘MISIS’, Moscow, Russia
E-mail: makovaas@jioc.ac.ru

The activity of metal-containing zeolite catalysts Me-FER (where Me is Fe, Co, and Cu) was
investigated. These catalysts were obtained by incipient wetness method with solutions of
acetylacetonate salts of the corresponding metals of FER zeolite synthesized by microwave
hydrothermal method. The physicochemical characteristics of both the initial FER zeolite and the
prepared Me-FER catalysts were studied. Investigation of the catalytic properties of the obtained
materials in the N>O decomposition reaction showed that the Fe-FER catalyst demonstrated the best
activity in this reaction.

Keywords: ferrierite zeolite, FER, microwave synthesis, metal-zeolite catalyst, Me-FER, nitrous oxide
N2O.

148


mailto:makovaas@ioc.ac.ru
mailto:makovaas@ioc.ac.ru

CucremaTnyeckoe onucaHue CTPyKTyp (a3 BHeapeHust
lapanun [.K.,* 3acypckas JI.A.

*Cmyoenm, 6 Kypc cneyuanumema
Mockoeckuti 2ocyoapcmeennviil yHusepcumem umeru M.B.Jlomonocosa,
xumuyeckuti gpaxyromem, Mockea, Poccust
E-mail: dangarl999@vk.com

Uszyuenue cmpykmyp ¢az 6HeOperus nokasaio, 4mo ux MO*CHO ONUCHLIBAMb C MOYKU 3PEHs.
NJIOMHEUUUX WUAPOBBIX YNAKOBOK U KIAOOK, UCHOAb3YSL IMOM NOOX00 KAK OOUH U3 YPOBHell
MOOeNUPOBAHUSL CMPOEHUSL KPUCMATLIUYECKO20 8euecmad.

K naommnoynakosannviv ¢hazam eHeopenus OmMHOCAMCA CMPYKMYPbl, 8 KOMOPHIX AMOMbl
Hememannos-«eocmuy H, B, C, N umw O, umeowue OMHOCUMENIbHO Mdlble DA3MeEpbl,
BHEOPAIOMCSL 8 NYCMOMbL MENCOY AMOMAMU MEMAlos («xo3saeear). Yuumevieas 603modxcHble
Cnocobbl  YNAaKOGKU Memanilog U mMun Hnycmom, 3aHAMbIX HeMemaiiamu, MONCHO
UCNONBL306aMb  YOOOHBIU U  NPOCMOL  CUMBON ORUCAHUA CMPOEeHUs Ga3 6HeopeHus,
npeonogicennviti I'b. Bboxum. Cumeon cocmoum usz KY memania 6 ynaxkoske amomos
«XO3AUHAY, CUHCOHUU U YuUpbl, coomeemcmeytowel K9 «eocmay-nememanna 6 3aHamou um
nycmome. Tax, eexcaconanvhvie u kyouueckue IIIIY memannos (I'TIY u KIIY) ¢ K4 12
mozoa modcrho oboznadums xax 121" u 12K, a ona OL[K u npocmoti eexcazonanvHou KiaoKku
(III'K) ¢ K4 8 — 8K u 8I" Hcnonv3ys npasuia nocmpoeHust CUMB0108, NOLYYUNLU CTledyioujue
o0bo3navenus, komopwvie oonoanuiu cmpykmypuvimu knaccamu (CK) I1.M.30proeo. Ucnonv3ys
O0aHHbIL NOOX00 U monojo2udeckoe onucanue cmpykmypvl ¢ nomowpto CK, mvl nonyuaem
bonee nonrnoe onucanue cmpykmyp @asz 6Heopenust KaKk CmexuomMempuyeckozo cocmasd, max
U npu cmamucmu4eckom 3anoaHenuu nycmom. Ilpusedenvi npumepvl UCNONBLIOBAHUSL FMO20
n00X00a 0Jisk ONUCAHUSL CMPYKMYP Kapouooes soib@dpama u opyux ¢has eHeopeHusl.

Knrouesvie cnosa: ¢azvl enedpenus, waposvie ynakoku, cmpykmypHvle K1accol, KapoOuosl
Memannos, Kiaccupukayusi Kpucmaiios

Paboma evinonnena 6 pamxax eocyoapcmeennoco 3adanusi no meme Ne 121031300090-2
«Monexynaprnoe cmpoenue u HAOMONEKVIAPHASL OpP2aAHU3AYUL UHOUBUOYATbHBIX Beuyecms,
CUOPUOHBIX U PYHKYUOHATLHBIX MAMEPUATLOBY.

Systematic description of the structures of the interstitial phases
Garanin D.K.,* Zasurskaya L.A.
*Student, 6th year specialist

Department of Chemistry Lomonosov State University, Moscow 119991, Russia
E-mail: dangar1999@vk.com

A study of structures of interstitial phases revealed that they can be described in terms of densest
sphere packings, using this approach as one of the levels of modeling of crystal structures. Examples
are given of using this approach to describe the structures of tungsten carbides and other interstitial
phases.

Keywords: interstitial phases, sphere packings, structural classes, metal carbides, classification of
crystals.
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Bausinue cepedpa Ha 3PPeKTHUBHOCTH Pad0ThI NAJLIATNEBBIX
KATAJIH3ATOPOB CeJIEKTUBHOIO THAPUPOBAHUA IMECHOB

I'ermanoBa A.Jl.,* Macjos U.A.

*Cneyuanucm
000 «Obvedunennwili yeump ucciedosanuil u pazpabomok» (000 «PH-L[UP»),
Mockea, Poccus
E-mail: AD Getmanova@rdc.rosneft.ru

Uzyueno enusnue cepebpa na s¢hghekmusHocms pabomvl NALIAOUESHIX KAMAIUZAMOPOS
CeeKMUBHO20 2UOPUPOBanUss OJisl YOaleHUsi OUEHOBbIX Y2leB000pP0008 U3 UZONEHMAH-
usoamunenogou @paxkyuu (MuAd), ucnonvzyemoii 0na noxyuyeHuss OKMAHNOBLIUIAIOWELL
0obasku. Kamanuzamopwl cunmesuposaniu memooom nponumKu 2pamysl OKCUoa anioMuHus
pacmeopamu conei namiaous u cepeopa, 0becnedusanuum «KopouKogoey pacnpeoenenue
Pd. Memooamu SEM-EDS ycmanogéneno, umo naiiaouii oopmupyem no8epxHOCmMHbulLL C1O0U
monwunou 35-60 mxm, 6 mo epemsi Kak cepebpo PAGHOMEPHO PACNpeOensemcs no 8cemy
00vémy epanynsl. Kamanumuyeckue ucnvlmanus nokazaiu, 4mo npoMomuposanue cepedpom
CYUWecCmeeHno nogblulaem CereKmugHOCmy npoyecca 2UOpPUpo8aHus O0OHOU OBOUHOU CEA3U
OUeHO8bIX Y21e8000p0o008. Ilpu ucnonv3osanuu Kamaiuzamopos, cooepicawux monavko Pd,
Habn00aemcs. NoiHoe SUOPUPOBAHUE UZ0AMUTEHO8, mo20a Kak Oumemannudeckue Pd-Ag-
Kamanu3amopwvl CeleKMUHo 2UOpuUpyiom 00HY OBOUHYI0O C653b OUEHO8 U He 3ampacuéarom
uzoamunensvl. Ycmauosneno onmumanvHoe coomuowenue Ag/Pd = 17 6 cocmase
Kamanuzamopa, npu Komopom Habarooaemcsi Kongepcus ouenos 98 %, obecneuusarowasn
npupocm yenesuvix uzoamunenos 6 npooykme Ha 2,40 % npu T = 50 °C, P = 0,5 MIla, OCIIC
= 5 vl Jauneui xamamuzamop ob6nradaem 6blCOKOU CELeKMUEHOCHbIO NPU  HUSKUX
memnepamypax, npu KOmopulx He npoucxooum obpazosanue HexicelamenbHulx npooyKmos 8
npoyecce euopuposarusi HuAd.

Knrouesvie cnosa: nannaouii-cepebpsanvie Kamanu3zamopul, CeleKmMugHoe 2UOpuposanue
OUeHO8, U30NEHMAH-U30AMUNeHO8As PpaKyus

The effect of silver on the efficiency of palladium catalysts

for selective hydrogenation of dienes
Getmanova A.D.,* Maslov LA.
*Specialist,
United Research and Development Center LLC, Moscow, Russia
E-mail: AD Getmanova@rdc.rosneft.ru

The effect of silver on the efficiency of palladium selective hydrogenation catalysts for the removal of
diene hydrocarbons from the isopentane-isoamylene fraction (liAF) used to produce octane-enhancing
additives has been studied. The catalysts were synthesized by impregnating aluminum oxide granules
with solutions of palladium and silver salts, providing a "crusty” distribution of Pd. Using SEM-EDS
methods, it was found that palladium forms a surface layer with a thickness of 35-60 microns, while
silver is evenly distributed throughout the entire volume of the pellet. Catalytic tests have shown that
silver promotion significantly increases the selectivity of the hydrogenation process of one double
bond of diene hydrocarbons.

Keywords: palladium-silver catalysts, selective hydrogenation of dienes, isopentane-isoamylene
fraction
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KaranuszaTopsl rugpupoBanus COz Ha ocHoBe CBC-BIC, nmostyueHHble
BbIleJIAYBAHMEM 110/ BO3JeHCTBHEM YJbTPa3BYKa

Pomaszesa K.A.," Ilyrauesa E.B., bopu B.H.

*Acnupanm 2-20 200a 0byuenus
' HAnemumym cmpyxkmyproti makpoxunemuku u npobnem MamepuaniosedeHust
um. A.I'. Meporcanosa
Yepnoeonoexa, Poccus
E-mail: xenia.slepowa@yandex.ru

Memoodom yenmpobexcnoii CBC-memannypeuu nonyueHvl GblCOKOIHMPONULIHble CNIABbl
(BOC) cocmasa FeCoNiCuMnAlx u FeCoNiCuCrMnAlx «ax npekypcopbl HOBbIX
kamanuzamopos euopuposanus CQO:. Onucan npoyecc noayueHus Kamaiusamopos us3
NONYYEeHHbIX CNaaeoe nymem eviwenadusanus 6 pacmeope NaOH noo eozdelicmeuem
yabmpazeyka ¢ nociedyiowel cmaounuzayueti pacmeopom H>O:. Hccnedosanwvl ¢husuxo-
Xumuyeckue Xapakmepucmuxku npekypcopos u kamaausamopos. llocne 6o30eticmaust
VIbMpPAzeyka HaOI00aemcs nosviuieHue YOenbHOU NosepxHocmu obpazyos, a 01
kamanusamopa FeCoNiCuMn maxkoce 3nauumenvHoe nogvlutenue xousepcuu CO:2 npu
300°C ¢ 2 % oo 49 % npu cenekmugnocmu no memawy 86,6 %. B nepcnekmuge nianupyemcs
onmumuzayus ycioeutl obpabomku, pacuiupenue cocmaea NpeKypcopos U Ucciedosamue
HO8bIX 001acmell NPUMEHeHUs. MAKUX MAmepuaios.

Kniouesvie  cnosa: BbLICOKOOHMPONULIHbIE — CNIABHL, CamopacnpoCmpaHsOWUIICs
BbICOKOMEMNEPAMYPHLIL CUHME3; VIbMPA38YKOBoe GblyeNauueanue; NoIUMemaliuiecKue
kamanuzamopwl, euopuposarue CO:.

SHS-HEASs based catalysts of CO; hydrogenation obtained by ultrasonic

leaching
Romazeva K.A.,” Pugacheva E.V., Borshch V.N.
*Graduate student
Merzhanov Institute of Structural Macrokinetics and Problems of Materials Science (ISMAN)
Chernogolovka, Russia
E-mail: xenia.slepowa@yandex.ru

FeCoNiCuMnAlx and FeCoNiCuCrMnAl high-entropy alloys (HEAs) were obtained by the SHS-
method as precursors of new catalysts for CO> hydrogenation. The process of preparing catalysts from
these alloys was described, involving leaching in NaOH solution under the influence of ultrasound,
with subsequent stabilization of the solution H>O:. The physicochemical characteristics of precursors
and catalysts were studied. After exposure to ultrasound, an increase in the specific surface area of the
samples was observed, and for the FeCoNiCuMn catalyst CO: conversion at 300 °C increased
significantly from 2% to 49%, with a methane selectivity of 86,6 %. In the future, optimization of
processing conditions, expansion of the precursor compositions, and exploration of new applications
for these materials are planned.

Keywords: high-entropy alloys, self-propagating high-temperature synthesis; ultrasonic leaching,
polymetallic catalysts; CO; hydrogenation.
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