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OT3bIB
O()UIMANTBHOTO OIIOHEHTa MPod., 1.X.H., Cyasmana Muxaunna [Nennaguesuya Ha
AuccepTalroHHyo padory 3yesa SpocnaBa Uropesuua
"Paspaborka GusHKo-XMMUYIECKUX OCHOB NIPOLECCOB TIOMyYEHHS
KOMITO3UTOB II0JIMMEPA C OJHOCTEHHBIMH yTIIEPOTHEIMU
HaHOTPYOKaMH ¢ MOMOIIBIO CBEPXKPUTHYECKUX (IIIOUI0B", peICTaBIeHHOM Ha
COUCKaHWe YYEHOH CTENeHM KaHAUIaTa XUMUIEeCKHX HayK 110 crieluansHocty 2.6.13.

[Iponecce! u anmmapaThl XUMHYECKUX TEXHOIOTHI

AKTYyaTbHOCTE TE€MBI HCCIENOBAHUS

CoBpemeHHOE COCTOSHME DPa3BHTHs IPOM3BOICTBA 3NEKTPOHHBIX KOMIIOHEHTOB
TpedyeT Kak IIOCTOSIHHOTO OOHOBIIEHHS HAYYHO-TEXHUYECKOW  COCTABJISIEOLIIEH
IIPOU3BOJACTBEHHBIX IIPOLIECCOB, TAK M IIOCTOSIHHOI'O IIOMCKA HOBBIX METONOB HX
noyyeHus. CBEpXKpUTHYECKKE DIIFONBI HAXOAIT IPUMEHEHHE B PA3IHIHBIX oTpacisix
COBPEMEHHOM IIPOMBILIIEHHOCTH, BKIIFOUas XUMUYECKYI0, TEKCTHIIBHYIO, JIAKOKPACOYHYIO
MOJIMMEPHYIO U p. CBepXKpUTUYEeCKHe (DITFOU/IbI BRICTYIIAIOT B BUIE TEXHOIOTHIECKOHN 1
PeaKkIMOHHOM cpefbl, obnagaronmeil YHHKaILHEIME CBOWCTBAMH, U COCOOCTBYIOIIEH, B
ONPEIENECHHBIX Clly4asX, CYIIECTBEHHOMY YCKOPEHUI0O M MOIUGDUKAIIUH MHOI'MX
nporeccoB. Mcmonp3oBaHue AUOKCHAA yIJIEpoja Julsd IIONYYEHHS KOMIIOHEHTOB
SNIEKTPOHUKM TaKKe MOXKET CHOCOOCTBOBATh YICIICBICHUIO M HMHTEHCH(UKAIINH
IIPOLIECCOB WX IPOM3BOJACTBA. PaszpaboTka Hay4YHBIX M TEXHOIOIHYECKUX OCHOB
HOIy4€HHs TOKOIPOBOSIIMUX ITOJIMMEPCOAEPKAIINX KOMIIO3UTOB, HECOMHEHHO, MMEET
BAXHOE HAy4YHO-TeXHUYecKoe 3HaveHwe. Takum obpazom pabGora 3yesa Spocnasa
Wropesnya HaxoauTcs B TPEHJIE COBPEMEHHBIX HCCIENOBaHUN B 0OGMACTH TPOLECCOB W
anmnaparoB XUMHUYECKHUX TEXHOJIOTMM M 3aKII0YaeTcsl B HCCIIENOBAHUU TEXHHUUYECKHX
BO3MOYKHOCTEW MOJIyYEHUs OJUMEPHBIX KOMITO3UTOB COEPIKAIIUX HAHOTPYOKH B cpene

CBEPXKPHTHYCCKOTO YITICKHCIOTO ra3a.



Hay4nas HoBu3na

IIposenennbie 3yesiM Spocnasom Hropesuuem HCCIIeIOBaHUs, HECOMHEHHO,
CONEpXAaT HOBBIC NAHHBIE O TIONYy4YEHHH KOMIIO3HI[MOHHBIX MATEPHAalOB Ha OCHOBE
[IOIMypeTaHa ©  OJHOCTEHHBIX YIIEPOAHBIX HAHOTPYOOK C  HCIOIB30BAHUEM
CBEPXKPUTHYECKHX (rounoB. C IOMOIIBI0 KOMIIIEKea (BU3NKO-XUMUYECKHX METOIOB,
BKmodalonmx COM, aToOMHO-CHIIOBYIO MHKpOCKomuio, KP criekTpockonuio, PDA,
TEparepioByr0  CIIEKTPOCKOIHIO, CIIEKTPOCKOIWIO HMMIIEJAHCa, WCHBITAHUS HA
PacTsKCHUE, TOJTy4YEHBI HOBBIC JaHHBIE O MeXaHW3MaxX OOpa30BaHUS MONMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUallOB COAEPIKAIIUX HAHOTPYOKH. Take yCTAaHOBIIEHBI COCTaB
W TIpUpoaa oOpa3’OBaHMsS TOKONPOBOMALIMX IONMMEPHBIX MATEepHAlloB, COIEPIKAIAX
HaHOTPYOKH.

ITpakTrdeckas u TeopeTHuecKas 3HaYUMOCTb

Pesynbrathl JMcCepTalMOHHON paGOTHl PACIHIMPSIOT CYLIECTBYIONIME HAYYHBIE
3HaHWs B O0OnacTM IOJYy4YEHHWS KOMIIO3UTHBIX MATEPHUATIOB C  YIJIEPOIHBIMH
HaHOCTPYKTYypaMu JUIsl TIOJy4YEeHUsI 3IEKTPONPOBOAANIINX moiuMepoB. OHH MOTYT CTaTh
OCHOBOM Ul TEXHOJIOTHHY MOJYYEeHHUS IIeJIOro psija.

Jlv4HBId BKIaJ cOMCKATENs 3aKTOYalics KaK B HEMOCPEACTBEHHOM IIPOBEIECHUM
3KCIIEPHMEHTAIBHOM DPabOThl, TaK M BO BCECTOPOHHEH TEOPETHIECKOM MpopaboTKe
BOIIPOCOB 00pa3soBaHWs KOMIIO3UILMOHHBIX MaTepUalioB B Cpelle CBEPXKPUTHYECKOTO
JUOKCHIA YTIIepo/a.

Pabora mocrpoeHa TpagUIMOHHBEIM O0pPa30M COCTOMT W3 BBEJICHUS, IISTH TJIaB,
BBIBOJIOB, CIIMCKa JUTeparyphl. TekcT wusnoxeH Ha 125 crpaHunax, BkiIrodaer 29
pUCYHKOB W 5 Tabnui, CHOMCOK JHUTepaTypsl coaepxuT 194 HamMeHOBaHUU
HCITOJIb30BAHHBIX MCTOYHUKOB.

Bo BBemeHum 1npoBeJeHa IIOCTAHOBKA IPOOJEMBI, OIpejaeleHa  LEib,
copMynHpOBaHEl 3aJaYd WCCIEJOBAHWS, IIPEACTABIEHA KpaTKas XapaKTepHCTHKA
paboTHL

B mepBoif rnaBe («AHanuTHUecKui# 0030p myOnHMKaImii»), mpoBeneH IyOoKuii
aHaJlu3 WCTOYHWKOB WH(pOpMAIWU 1O paccMmaTpuBaemMoil mnpobreme. Jlanubiii 0630p

AocTaToyHo mmpok (194 MCTOYHUKOB), M OH HOKAa3bIBaeT HEOOXOIUMOCTh KOMILIEKCHOT'O



IoaxoJla K HU3y4YEHMIO mmponoecca OGp&SOBaHHﬂ KOMITO3MITHOHHBIX MaTE€pPHAJIOB B Cpeae

CBEPXKPUTHUECKOI'O JHOKCHIIA yriepoaa.

Bo BTOpo¥i rmaBe paGoThl («DKCHEpUMEHTAIBHAS YaCThY) IIPUBEIEHB OCHOBHBIE

METOABl ¥ METOJWKHM IPOBOAUMBIX HCCIEJOBAHUH, BKIIOYAS METOIMKH IOJIyYEHHs
KOMIIO3UTOB ~ METOJIOM  CBEPXKPUTHYECKOTO  QHTHUCOIBBEHTHOIO  OCAKICHUA,
IPUTOTOBIIEHKME 0OPA3llOB CpaBHEHHS KOAryJSLMOHHEIM METOIOM, a TaKXXe METOIMKH
(PUBHKO-XMMUYECKOTO HCCITEOBAHIS IOIyYaEMBIX KOMIIO3UIMOHHBIX MATEPHATIOB.

Tperest rnasa «Biusxue mnapamerpoB mporecca RESS Ha 3bdekTHBHOCTH

OUCTIEPTUPOBAHUS HAHOTPYOOK» COMEPKHUT OCHOBHYIO HMH(MDOPMAIMIO O IPOJEJIaHHON

pabotsl. Onpenenensl mapamerpst RESS 06paboTkd OZHOCTEHHBIX —yIIEPOXHBIX
HaHOTPYOOK. Y CTaHOBIEGHO, YTO MaKCHMMAaJIbHAas CTeNeHb JUCTIePTUPOBAHHS YTIePOIHBIX
HaHOTPyOOK 3a omuH 1uki1 RESS-06paGoTku gocTuraercs TpHM  MCIOJIb30BAHUM
CBEpXKpUTHIECKOro asora ¢ mapamerpamu 150 Gap u 40°C. Kpome Ttoro, Obuia
OOHapyXeHa 3aBMCHMOCTb CTENEHH JeariOMepaldy yIIepOJHbIX HAHOTPYOOK OT
KonnyecTBa MX obpaborok MeromoMm RESS B pasnmumsix ycrnosusix. Brepssie ObLIO
MPOJIEMOHCTPUPOBAHO, YTO ABYKpaTHas 0o0OpaboTKa 3THM METOAOM MO3BOJAeT Oolee
3(Q(eKTHBHO yBEIMYHBATh CTEMEHb JEarOMEpaldyl YIJTIEPOJHBIX HAHOTPYOOK IO
CPaBHEHHMIO C OAHOKPATHOM, KaK B ciy4ae a3ora, Tak U B ciydae CO,. B 1o e Bpems
Tp€XKpaTtHas oOpaboTka B cily4ae a30Ta MNPUBOAWT JIMIIb K HE3HAYUTEIHHOMY
YBEIMUYEHUIO CTENIeHU NUCIEPTUPOBAHUS IO CpaBHEHUIO ¢ AByKpartHod. B cmyuae CO,
Tp€xkpaTHast 00paboTKa, HAPOTHB, CHUYKAET CTEIIEHB MUCIIEPTUPOBAHHS 110 CPABHEHHIO
¢ JBykpatHO#. IIpu HCHONB30BaHMM a30Ta B KadecTBe Cpeabl AUCIEPTrUpPOBAHUS
U3MEHEHWE TeMIepaTypbl W JaBlI€HUs HE OKa3blBaeT BIMSAHUS Ha CTEINEHb
JUCIIEPTUPOBAHUS YIVIEpOAHBIX HaHOTpyOok. Opnako, B ciaydae CO,, cHuKeHHE
IUIOTHOCTH (UIIOM/a 3HAYUTENBHO MOBBIIIAET d(PPEeKTUBHOCTE 00pPabOTKH YITIEPOIHBIX
HAaHOTPYyOOK. DTO CBSI3aHO C TEeM, YTO B Cily4dae a30Ta OCHOBHEIM (PakTOpoM,
ONpEJICNSIONMM CTENeHbh «PACHIMpeHus» YIIepOAHBIX HAHOTPYOOK, sBIsSETCS
THIPOJMHAMUKA paciblieHus. B To jke BpeMs IIpU KUCIOIB30BAaHUU YIIIEKMCIIOrO rasa
MOXKET TIPOUCXOJUTh YaCTUIHOE 00pa3oBaHHEe KOHACHCHPOBAHHOW (ha3bl, YTO CHUKAET

3¢ HEeKTUBHOCTH MpoIiecca JUCIIEPIUPOBAHMS.



Yersepras rnapa «Ilonydyenre KOMIOSHTOB MeTOIOM SAS» COJIEPXKUT OCHOBHEIE
AAQHHBIC O BIMSHHHA TEXHONOTHMYECKMX IIapaMeTpoB mporecca SAS Ha moiyueHue
KOMIIO3UTOB  IIOIMypeTaHa ¢  OHOCTEHHBIMH  YIIIEPOJHBIMH  HAHOTPYOKaMH.
YcraHoBieHo, 4TO IapameTphl TpONlecca Takhe KaK JaBICHHE, CKOPOCTb IOTOKa
PaCTBOPUTENS, AMAMETP PACHBUIMTEIFHOIO COIJIA BIMSIIOT HA XapaKTepHCTHKH
nonyyaemoro npoxaykra. C  wucmone3oBaHHeM mpouecca SAS MOXHO —TIOdydaTh
KOMIIO3UTEI KaK ¢ HU3KHUM, TaK M C BBICOKHM COJEp)KaHHEM YIIEPOIHBIX HAHOTPYOOK ¢
PaBHOMEPHBIM OKpainuBaHueM. [lomyueHbl oOpasmbl KOMIIO3UTOB TpH 3(P(HEKTHBHEIX
napamerpax npouecca SAS: naBienue - 150 Gap, Temmeparypa - 40 °C, CKOpoCTh IIOTOKa
cycrensuu - 1 mn/mMuH, ckopocts motoka CO, - 50 r/muH, nuamerp comna - 200 MKM,
pacTBOPHUTENb - TUMETUCYTE(HOKCHI.

Ilarass rmaBa «CBoiicTBa KOMIIO3HTOB, MOJy4eHHBIE METOHOM SAS» BKIFOYaeT
JIaHHBIE O OCHOBHBIX CBOMCTBA IIOJY4EHHBIX KOMIIO3WTOB. IlojaTBepXaeHo, YTO
O/IHOCTEHHBIE YTJIEPOJHBIE HAHOTPYOKM MPHCYTCTBYIOT B Kommnosure. RBM (radial
breathing mode) Moas! onpeenersl, TaHTEHIMAIBHEIE MOl B KOMIIO3UTaX CMEIIEHBI B
CTOPOHY KOPOTKMX JUIMH BOJH II0 CpPaBHEHUIO C HCXOJHBIMH YTJIEPOJHBIMU
HAHOTPYOKaMH, 4YTO CBs3aHO ¢ Ban-mep-BanbCoBEIMH B3aWMOJEHCTBUSIMH MEXKIY
HAHOTPYOKaMH U MOJUYPETAHOM B KOMIIO3UTAX.

B 3akimroueHHWM TIpuUBeJeHB HauOoliee 3HAuMMble pPE3yNbTaThl, a TakkKe
IIOAYEpPKHYTa HOBU3HA U MpaKTUYECKas 3HAYMMOCTh JUCCEPTAllMOHHOIO MCCIIEI0OBaAHMS.
OcHOBHBIE HayyHbIe IIOJIOXKEHHMsS pabOThl JIOKIaIbIBAJIACHE HA MEXIYHAPOAHBIX H
BCEPOCCUMCKUX  Che3lax, CuMmosuymax © KoHpepenmusx. Ilo pesynbraram
UCCTeIoBaHUM OnmyOIuKoBaHO 9 medaTHbIX paboT, B TOM 4YHCle 5 B HU3JIaHUIX,
pexomengoBanneix BAK u npupaBrennsix k uuM. Coziepkanue OIryOIMKOBaHHBIX paboT
OTpakaeT CYIIHOCTh IPOBEJICHHBIX MCClIeOBaHui. Pe3ynpTaTsl IIpoienaHHoi paboThl B
IIOJTHOM Mepe OTpaXKeHHI B aBTopedepare.

JIOCTOBEpHOCTh ~ TIONYYEHHBIX  OKCIIEPHMEHTANBHBIX  JaHHBIX  obecledeHa
IPUMEHEHHEM COBPEMEHHBIX (HU3UKO-XMMHYECKMX METOJ0B aHajluM3a COoCTaBa
KOMITO3HIIHOHHBIX MATEPHAIIOB ¥ KOMILUIEKCOM (DU3UKO-XUMHUYECKUX METOA0B HX
WCCIICIOBAHMUsI, TIIOATBEPXKIACTCS  CXOAMMOCTBIO  IIONy4eHHBIX  PE3ylbTaTOB H

OTCYTCTBHUEM HpOTHBOpeLIHﬁ C JaHHBIMH paHEeS OHy6HHKOBaHHBIX p&6OT.
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Iomyyennsie B paboTe KOMIIOZMIMOHHEIE MATEPHAIIEL MOTYT GBITH HCIIONTB30BAHb
B NPOMBIIIIEHHOCTH JUIA TIOMy4YeHHs KOMIIOHEHTOB JJEKTPOHMKH. IlOJIOKEHWS,
BBIHOCHMBIE Ha 3aIIMTy XOPOLIO 0OOCHOBAHBI M IMOKA3bIBAIOT HETAIBLHYIO MPOPaGOTKY
BOIIPOCOB MOJTy4€HMsT KOMIIO3UIIMOHHBIX MAaTEPHATIOB COASPIKAILMX HAHOTPYOKH.

B pesynbrate NpOBENEHHOrO ONIIOHEHTOM aHATH3a TEKCTAa HCCEPTALIH,
apropedepara u mybnukanuii 3yesa L. MOXHO 3aKm04HTh, uTo Spocinas Uropesnd
NOJTHOCTBIO  BBIOJIHMI TIOCTaBIEHHBIE 3aJauyd W JOCTHI ILENHM HCCIEOBAHHUA.
IIpesicraBienssle B IUCCEPTAN HAYYHBIE TIOIOKEHHS U cOPMYITHPOBAHHEIE BBIBOBI
ABJISIOTCSE 00OCHOBAHHBIMH.

ITo paGoTe MMeeTcst psijl BOIPOCOB M 3aMeYaHHiA:

1) Beuto 661 yMecTHO B paGoTe HPUBECTH 3aBUCHMOCTH CTEIICHH JMCIIEPIUPOBAHMS
OT KpUTEpHUEB MoA00us, B TOM uucie kputepues Peiinonzca, [Ipanarus, Opyxa u
TIL.

2) Taxoke BHONHE BO3MOXHO ObUIO OB IPOBECTM  SKCIEPHMEHTH IO
MacIITabUpOBAaHMIO WUCCIIEOBAHHOM J1a0GopaTOpHOM yCTAHOBKH C  ILIENBIO
ompeesieH|sl BO3MOKHOCTH MaCIITaOMPOBAHUS HCCIIEYEMBIX MPOIIECCOB.

3) B cBa3u ¢ yem Ha pucyHke 4a aBropedepara W 7a JUCCEPTALMH 3aBUCHMOCTH
KPaTHOCTH yBEIMYEHMs yIEeIbHOIO 00beMa OT TeMIIepPaTyphl U JABICHUS] UMEIOT
Pa3HOHANPABJICHHBIN XapakTep?

4) Ilpoucxomuno M  CYMIECTBEHHOE  W3MEHEHHWE  TNPOBOAUMOCTH IS
CHMHTE3MPOBAaHHBEIX KOMITO3MLIMOHHBIX MaTepHajoB MPH MHOTOKPAaTHOM CXKaTHUH
WIIH PACTSIKEHUH TTOCTEHUX ?

5) KakoBa TepMOCTaOWIBHOCTE MONYYEHHBIX TAaKUM 00pa3oM KOMITO3HIIMOHHBIX
MaTepHaioB?

- YKa3aHHBIE 3aMEYaHUS HOCAT JUCKYCCUOHHBIA XapakTep, He 3aTparuBaioT
cylmecTBa PabOTBI M OCHOBHBIX BBIBOJIOB. B 1enmoM muccepranuss U aBropedepar
OCTaBJIAIOT MPUATHOE BIEYATICHUE 3aKOHYSHHOW M XOPOIIO MOATNOTOBJIEHHOW Hay4HOH
paboTHI.

akioueHue

Juccepraimonnas pabora 3yesa SlpociaBa Mropesnua Ha temy " Pazpaborka

@HBHKO-XHMH‘-IBCKHX OCHOB IIPpOLIECCOB TMOJNY4eHHWsA KOMITO3UTOB TIIOJHMEpa C



OZHOCTCHHBIMH yTITIEPOAHBIMU HAHOTPYOKAMHU C MOMOILBIO CBEPXKPUTHUYECKHUX (DITFOUI0B"
cooTBeTCTBYeT TpeboBaHusIM MyHKTOB 9-14 «IlosI0KeHHsI 0 MOPSIIKe NPHCYKACHHS
Y4€HBIX CTeleHe», yTBepKIeHHOro nocranos/enuem [lpasurenscrea Poccuiickoii
@enepaunn ot 24.09.2013 r. Ne 842 (B akryanbHoli pemakumn) w no. 2.1-2.5
«Ilos10keHHs1 O MPUCYKAEHHH Y4eHBIX cTeneHeli B PexepaibHOM rocyaapcTBeHHOM
yupexxienun Haykn Wuocruryre o0mell W Heoprammdyeckoi xumun um. H.C.
KypHnaxosa Poccuiickoii akagemun nayk (MOHX PAH)», yTBep:kIeHHOro IpHKa3oM
pupekropa MOHX PAH or 29 mapra 2024 r. (B akryaabHOll peaaxumn),
MpeIbABIAEMbIM K IHCCePTAlMAM HA COMCKAaHME YJYEHOH CTeleHW KaHAWAaTa Hayk.
Huccepranust sBiseTcs HayYHO-KBATH(DHUKALKOHHON paboToOl, B KOTOPOM M3IIOMKEHbI
HOBBIE HAYYHO-000CHOBaHHBIE TEXHUYECKHE M TEXHOJOTHYECKHE PEIIeHMS IIOTydeHHs
KOMIIO3UTOB IIOJMMEPOB C YIJIEPOJHBIMM HAHOTPYOKaMH B Cpele CBEPXKPUTHYECKHX
¢ronnos, U1 IUIAHOMEPHOTO pa3BUTHUS XUMUYECKOH, 3IIEKTPOHHOM,
OMOTEXHONOTHYECKOH U CMEXHBIX OTpacieil MmpoMblIUIeHHOCTeH. ABTOp pabGoTer 3yes
Spocias Uropesud 3aciry)KUBaeT MPHUCYKIACHHS YUSHON CTeNeHH KaHINIaTa XAMUIECKAX

HayK TI0 cnenpanbHocTy 2.6.13. [Iponecchl u anmapaTbl XAMHYECKUX TEXHOIOTHIA.
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Caenennsa 00 opuHaILHOM ONNOHEHTE

10 succepraiiorHoi pabore 3yesa fApocnasa ropesrua «Pa3paboTka QU3HKO-XUMHYECKHX OCHOB
TPOLIECCOB MONYYEHHS KOMIIO3HTOB MOJIMMEpa ¢ ONHOCTEHHBIMH YTJICPOIHBIMH HAHOTPYOKaMH C
MIOMOIIBIO CBEPXKPHTHYECKHX (IIFOUJIOBY, IIPE/ICTABIeHHON HAa COMCKaRKe YUEHOH CTeneH:
KaHJMIATa XMMHYECKHX HaYK 110 CHENMaIbHOCTH

2.6.13. I'lponeccs! 1 annaparbl XUMHYECKHX TEXHOJIOTHIA

Gamimas v OTyecTBo onmoHenTa Cynpman Muxaun I'eHHabeBIY
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Croucox myGamKamnii opHIMATLHOTO ONINOHEHTA 110 TeMe JUCCEPTALIMH B PelleH3HPYeMBIX
HAYYHBIX H3JaHHAX 32 mocaeanHe 5 et (He 6oaee 15 mybankaumii)

1. mMutpuesa A. A. Bnmsrme ycnoBmif Ha mpolecc [JCOKCHTEHAAW aHH30NIA B
CBEPXKPHUTHUYECKOM reKcaHe B IPHCYTCTBHH MajUlalHeBOro karanmsatopa / A. A.
Humutpuesa, C. [. EMenesnora, A. A. Crenauésa, B. I'. Marseea, M. I'. Cyasman //
CaepxkpuTHYeCKHE (QIIOHABI: TeOpHS M NpakTuka. — 2023. — T. 17, Ne 3(3). - C. 51-59.

2. Mapkoa M. E. CrpykTypa craGHIHM3HpPOBaHHBIX B IIOJHMepe KOOAIBTCOMESPIKALIHX
4acTUll, CHHTE3HPOBAHHBIX B CyOKpHTHYecKoi Bone / M. E. Mapkoga, A. A. Crenauépa,
B. I'. MarseeBa, M. I'. CymeMan // CBepXKpHUTHYECKHE (DIIOH/(BL: TEOPUA H IPAaKTHKA. —
2023.-T. 17, Ne 3(3). — C. 19-25.

3. Dmitrieva A. A. et al. Co-processing of Biomass Waste and HeavyOil Fraction as an
Effective Way for Fuel Production //Chemical Engineering Transactions. — 2022. — T. 94.
—C. 1033-1038.



4. Schipanskaya E. O. et al. Catalytic Biomass Transformation to Hydrocarbons under
Supercritical Conditions over Nickel Supported on Schungite // Processes. 2024. Vol. 12.
No. 7. p. 1503.Stepacheva A. The Use of Supercritical Solvents in Polyaromatic
Conversion / A. Stepacheva [et al.] // Chemical Engineering Transactions. — 2021. — Vol.
86. — P. 1429-1434.

5. Markova M. E. Influence of Temperature and Pressure on the Structure of Polymeric
Catalysts Synthesized in Subgritical Water / M. E. Markova, A. A. Stepacheva, Yu. Yu.
Kosivtsov, A. 1. Sidorov, V. G. Matveeva, M. G. Sulman // Russian Journal of Physical
Chemistry B. —2021. ~ Vol. 15, Ne 7. - P. 1120~1125.

6. Dmitrieva A. A. Catalytic Conversion of Bio-Oil into Aromatic Compounds in
Supercritical Propanol-2 / A. A. Dmitrieva, A. A. Stepacheva, M. A. Monzharenko, Yu.
Yu. Kosivtsov, A. 1. Sidorov, M. G. Sulman, V. G. Matveeva // Russian Journal of
Physical Chemistry B. — 2021. — Vol. 15, Ne 7. — P. 1103-1106.

7. Stepacheva A. A. Polymer-ba‘sed bifunctional catalysts for anthracene hydrocracking in
the medium of supercritical propanol-2 / A. A. Stepacheva, M. E. Markova, M. A.
Monzharenko, V. G. Matveeva, M. G. Sulman // Catalysis Today. — 2021. — Vol. 378. —
P. 158-166.

O¢unHalIbHBIH ONMOHEHT

A 10

Cynsman M.T.




