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O(DMLMAIBLHOrO ONIOHEHTa Ha JHCCepTalMoHHYyI0 pabory Kiokosa Cepres
Bamumosnua  «Mono- uw GuMeTalIMYecKHe  KOMIIO3MTHBIE—KaTalM3aTOpbI

THPOJICXJIOPUPOBAaHUS  XJIOPOGH30JI0OB Ha OCHOBE Naulajads, KoOajpra u

yriiepoaa», IpeJCTaBJICHHYIO Ha COUCKAaHME YYEHOH CTENeHM KaHaujaaTa

XUMHUYCCKUX HayK 110 crierualbHOCTU 02.00.04 — «Dusuyeckast XUMHUS

Pa3zpaboTtka u YCOBEPIICHCTBOBAHHUE METOJI0OB yTUJIA3alMH

Xjopopranuyeckux coenuHeHuit (XOC) sBISIIOTCS YPEe3BBIYAMHO aKTyaJIbHOM

3a/la4ed B pamKax yCHJIMH MHUPOBOIO COOOIIECTBA 110 3allUTE OKPYIKAOLICH

Cpe/JIbl. XJIOpOPraHuYeCcKHe COCJIMHCHMUS HIUPOKO UCIIOJIB3YIOT B

MPOMBIIIJIEHHOCTH, XOTSI JABHO H3BECTHO, YTO OHH SIBIISIIOTCS KCEHOOMOTHKAMHU,

MHOTHE M3 HUX BO3JICHCTBYIOT Ha OHJIOKPHHHYIO CHCTEMY YeJIOBEeKa HU )KUBOTHBIX,

00JIaZIalOT KAHIICPOTeHHBIMU HM JPYI'MMM OINACHBIMU CBOMCTBAMHM U [IOTOMY

HYK/IaIOTCSI B OKOJIOTUYECKU 0€30MacHON YTHIIN3AI[UH.

Karamurudeckoe rupponexiiopupoBanue (I'JIX) npejacrasiser coboii

BBITOJIHYIO  QJIBTEPHATUBY

~~
OKUCIMUTEIBHBIM

~~
METOJaM, B TOM  YHCJIE

TPaIMIIMOHHOMY C)KHUIAHHUIO, TIOCKOJIBKY IIO3BOJISIET COXPAHUTH YITIEBOJIOPOIHYIO

COCTaBJIAIONLYIO XJIOPOPTAaHUYCCKUX COEJIMHEHUN U HE MPUBOJIUT K 00pa3oBaHUIO

OoJiee  TOKCHYHBIX  HpPOJYKTOB.  Pa3paGoraHo  0OJIBIIOE  KOJIMYECTBO



KaTaJTUTHIECKUX cucTeM Juls rujipoaexnopuposanus (I'J1X). Onnako cyiecrByior
[IPpOOJICMBI KaK LEHBI, TAK U YCTOHYMBOCTH KaTATUTHYECKUX CUCTEM TIPU padoTe B

arpeccuBHOM cpejie (B peakuuu odpaszyercst HCI).
B  muccepranmonnoii  padore KiokoBa C.B. npemiokeHbl MeTOJIbl

[PUTOTOBJICHUST METAJUI-YIJIEPOJHBIX KOMIIO3MTOB Ha OCHOBE [aJUIAJUs W/WIIK

KoDajbra METOZOM IMpOJM3a B HHEPTHOM arMocdepe JIPeBECHBIX OIUJIOK,

[IPOIIUTAHHBIX PACTBOPOM COJIEH METAIOB, MU M3yYCHUS] BIUSHUS OCOOEHHOCTEH

CTPYKTY PBI, TEKCTYpPbI © MOP(HOJIOrMH, XUMHUYECKOI'0 COCTABA JAHHBIX KOMIIO3UTOB

Ha KaTaJlMTH4Yeckue cBoumcTBa B peakuuu [J[X xmopOensonos. Mcronp3zoBanue

YIJIEPOJIHOTO MaTepualia 00yCI0BICHO ero BICOKOW XMMHUYECKOH YCTONUNBOCTBIO

K BO3JICUCTBHIO XJIOpOBOJOpojga — Mnodounoro mnpoaykra [JIX XOC. lis
I[TOJIyYCHUST YTJICPOJIHBIX HOCHTEJIEH YacTO MCIIOJB3YIOT OTXOJbI OMOMACCHI, a

oOpasylolMecs yr MOJABEPraloT aKTHBAIMKM [PU  BBICOKUX TeMIlepaTypax,

UHOTIa B NPUCYTCTBUH COJIEM METAVIOB, WJM IO] JEHCTBUEM KHUCJIOT WJM

[IEJI0YEH.

Takum oOpasom,  pa3pa0oTka  HOBBIX  KATAJIUTUYECKUX  CHUCTEM,

BK/IIOYAIOIIUX aKTUBHBIM METAM YTIJIEPOJ, NPEJCTaBISICT UHTEPEC HE TOJIBLKO

uit ocywectBiaenus  I'/IX, Ho wu just Apyrux peaknmii  OKMCIUTENBHO-

BOCCTAHOBUTCJILHOTO Karaja, 4YTO OIpPEAessieT aKTyaJbHOCTh JIAHHOIO

JIUCCEPTALMOHHOIO UCCIICIOBAHMS.

Jluccepranuonnas pabora cOCTOUT U3 BBEICHUS, 0030pa JinTeparypsl (riiasa
[), akcriepuMeHTanbHOR yacTu (rasa 2), pe3ysbraToB MU UX 00CYXkJIeHUs (rasa
3), BBIBOJIOB, CIIMCKAa LMTUPOBAHHON JIUTEpaTypbl WM OIyOIMKOBAHHBIX PabOT.

Pabora m3noxena Ha 139 crpanuuax, skmodaer 40 pucynkos, 18 Tabu, 208

CCBUIOK B CIIMCKE JINTEPATYPBI.

B aumepamyprom o0630pe mpoBenen KpUTHYECKUI aHAIU3 HMEIONIHMXCS

JIMTCPATYPHBIX JIAHHBIX IOCHeIHUX Jer. lIpeacraBieHnl jgaHHBIE, KacalollUecs
CYUIECTBYIOUIMX METOJIOB IIPUIOTOBJIEHUSI KATAJIU3aTOPOB, a TaKKe 0COOEHHOCTEN

nporecca 1/JIX. AHaiu3 JaHHBIX JIUTEpaTyphl I10KA3aj, 4TO B OCHOBHOM Ha

KaTaJIMTUYECKUE CBOMCTBA  BIIMSET COZCPKaHHUC  METalllla, CTCIICHL €I0



BOCCTAHOBJICHUSI WU pa3Mep dacTull. OOCyXKIeHbl JaHHBIC O IPEUMYULIECTBAX HU

HEJIOCTAaTKaX (PU3UYECKOM HM XMMMYECKOH aKTHBAallMK OMOMACCHl, O BIHMSHUMU

rujiporepMaibHOd 00padotkn (I'O) Omomacchl Ha CBOMCTBA KaTaJUTHUYECKUX

MaTepUaJIOB, a MMECHHO HAHOKOMIIO3UTOB, B KOTOPBIX YaCTHIIBI MeTajla MOIYT

OBITh TOKPBITHI YIIIEpOJHOH 000i0ukoi. B 1esiom, siurteparypnblii 0630p jaet
JI0CTaTOYHO ITOJIHOE IPEJICTABICHUE O COBPEMEHHOM COCTOSIHUM MUCCJICJOBAHUN B

Jando obsactu. OO030p JMTEpaTyphbl 3aBEpIIACTCS 3aKIIOUEHHEM, B KOTOPOM

O0OCHOBBIBAETCs BBLIOOP OOBEKTOB HCCIIC/IOBAHMS, METOJOB H3YUYECHUS J[AHHBIX

OOBEKTOB U CTABUTCS Lesh paboThl — pa3paboTKa METO0B IIPUTOTOBICHUS HOBBIX

(bopM KaTanM3aTopoB IyTeM IHpoNM3a Ouomacchl B MHEPTHOH aTMocdepe, a

TAKE IPOBEJICHUEC HCCIICAOBAHUS JU CO3JIaHUS (DU3MKO-XUMHUYECKUX OCHOB

METO/I0OB  MOJM(MHUIMPOBAHUS KATAIUTUYCCKUX CBOMCTB  MeETaJlI-yIJIePO/IHBIX

KOMITIO3HUTOB Ha OCHOBCEC IT1aJIJia Iu W/m Kkodasbra.

Bo emopou erase nucceprauuy (dKCHEPUMEHTANILHAS YaCTh) HM3JI0KCHBI

METOIMUKH ITPOBEICHUSI DKCIICPUMEHTA, ITOAPOOHO ONMCAHBI UCXOJIHBIE MaTepHallbl,
CIIOCOOBI  NPUIOTOBJIECHMs KATAIUTHYCCKUX KOMIIO3MTOB, NPUBEJCHA CXEeMa

npuroToiieHust oopasuos Pd/C meroiom nuposusza 6epézosbix onuiok. Onucana
METOJIMKA NPOBEJACHUS KATAIMTHYECKUX DKCIICPUMEHTOB HW OXapaKTEepPU30BaAHUS

CUHTE3UPOBAHHBIX KOMIIO3UTOB (PU3UKO-XUMUUYECKUMHU MeTo amu (PDODC, COM-

DAC, TIOM, TIIB, chnekrpockorus KP, AAC, POA, HUA3KOTEMIIepaTypHasi

aJicoponus-aecopOLmst a30Ta, MAarHUTOMETPHS ).

[lokazano, yro xomnosur Co@C Owu1 cunresuposan B MOM um. M.H.

Muxeesa YpO PAH paznoxenuem Oyrana Ha ropsiaux HaHOYaCTUIAX KobalibTa,

ITOJIYYEHHBIX METOJI0M OCCKOHTAKTHOM IUIABKH B BEICOKOYACTOTHOM I10JIC.

B mpemveu anase npencrapiensl pe3ynbTaThl IPUTOTOBICHUS YIVIEPOAHBIX

KOMIIO3UTHBIX MAaTCPUANIOB, HM3YYECHUS HX TEKCTYPHBIX HM MOPQHOIOTHUECKUX

CBOMUCTB  PSAOM  (DU3MKO-XMMUYECKUX METOJIOB, a TakKe OIpe/leIeHUs
KaTaJUTHYECKOU AKTUBHOCTH B napogazHom Hu MYJIbTU(DA3ZHOM

UAPOJICXJIOPUPOBAHUH.

Ilokazano, 4ro mnuponus B HMHEPTHOU armocdepe JIPeBEeCHBIX OIHIIOK,



[IPONUTAHHBIX BOJAHBIM PAacTBOPOM COJICU Nayliajus W/HMIM KoOaibTa, MO3BOJISET

npurorosuth Pd/C, PdCo/C un Co/C. Ilpu 510M ynaéres HCKIIOUUTEL OTJICIbHbIE

DHEProeMKHUe CTaJIMM aKTHBAIlMK YTJIEPOJHOIO MaTepuana HW BOCCTAHOBIICHUS

METaJIJIOB.

Halineno, 410 npu ruzgporepManbHON  00paboTKe POJOJIKUTEbHAS

[MPOINMTKA OINMJIOK BOJIHBIM PacTBOPOM COJIEH METANIOB HM  BapbUpOBaHME

[IPOJIOJUKUTEILHOCTH

~~
HarpeBa HM M30TEPMMYECKOM  CTaJIMM  [HUPOJIHU3A

CIIOCOOCTBYIOT Pa3sBUTHIO IIOPUCTOH CTPYKTYpPBI YIJIEPOJHOrO MaTephana u
IMO3BOJIAIOT PETyJIMPOBATh Kak pasMep METa/UICOJAepKallluX 4YacTUL, Tak Hu

pacnpeaesieHue 4acTUIL MajuIajius ro pa3Mepam.

Briepseie nokazano, 4ro Pd/C o0pasupl, NIpUroTOBICHHBIE JAHHBIM

criocodoM, cozepxkar npeumymiectsenno Pd’ B Buue HaHouacTHI B Y3KOM

HaHOpa3sMEpHOM Jinana3one (2.4-8.7 um) u 00J1a1at0T BBICOKOH dP PEeKTUBHOCTHIO

B I JIX x1opOeHn3ona u rekcaxiaopbensoa.
YCTaHOBJIEHO, YTO YIJIEPOJHBIN Marepuan B kommozurax Pd/C COJIEPIKHUT

NPCUMYIICCTBEHHO MHKPO- HM YJIbTPAMHMKDPOIIOPBI, a I10 CTPYKTYpe CXOXK C

aMop(HbIM~~yryiepostoM.  Haiiiensl  ¢rioco6bl  MHOTOKPATHOrO—MOBBINICHMUS

BEJIMYMHBI Y/ICJIBHON 1oBepXHOCTH KoMio3utoB Pd/C (c 6 no 150-250 m*/r) [pu
COXPaHEHHH BOCCTAHOBJICHHOI'O COCTOSHMS NaJUIAAUs IYTEM IPOJIOJIKUTEIILHOM

0OpadOTKM~~JIPEBECHBIX  OMWJIOK B  BoaHoM  pactBope PdA(NO;), wim

rHAPOTEpMaIbHON 00PadOTKH.

Pasmep actunauiaaus, Hane yriepogaHol 060109KH U KOHIICHTPALHS!

Pd Ha nosepxHOCTH KOMIIO3UTA BIMAIOT Ha akTUBHOCTH B ['J[X XJ10pOeH3010B. B

myiabTH(gaznoMm ['JIX rekcaxiopGensona c oGpasoBarneM OeH30J1a BBICOKYIO

aKTUBHOCTL Iokasajl komno3ut Pd/C-HII (HII — Hu3Kas poo KUTeNbHOCTD

M30TCPMUYCCKOM CTaJUM IUPOJIM3a) C HaAWOOJIBIIEH CTEeNeHbIo 00OoralleHus

MOBEPXHOCTH NAJJIAUEM, MaJIbIM pa3sMEpOM YacTHIl MU MEHLICH JIOJIel 4acTHll,

ITOKPBITBIX YIJIEPOAHOM 000JIOUKOIA.

YcTaHoBseHo, 4ro Oumerauimueckue Komrosutsl PACo/C, nosnyuenmnbie

ITUPOJIU30M JPEBECHBIX OIMMIIOK B MHEPTHOM armocdepe B MpUCYyTCTBUU costed Pd



nu Co, couepxkar yrJiepojiHbll MaTepuai, KOTOPBIH 110 JaHHBIM (DU3HMUECKHX

MeTO0B cojepxkut Hanoyactusl Pd’ nu CoO. [To karaauTHYecKoi akTHBHOCTH

OUMeTaIJINYECKHE KOMIIO3UTHI CPaBHHUMBI C MOHOMETaJINYCCKUMHU

[TaJlJIaJME BbIMU, OTHAKO MPOSIBIISIOT 3HAYUTEIIbHYIO CTAOUIBHOCTE B PEAKIIMOHHOM

cpere.  Merog  PODC  no3Boiawsl  NPEAIIONONKHTL  [PEUMYIIECTBEHHOE

XJIOpHpoOBaHue KoOaabTa B OMMETa/NIMYECKUX KOMIIO3UTAX.

Briepsbie obOnapy:ena Bblcokas sdexruBnocts B [JIX xiopbeH3ona

komniosurta Co/C. MccienoBanue nokasano, 4to Ha nosepxnoct Haxoauresi CoO,
KOTOPBIKM B YCJIOBUSX peakuuu mpd temreparypax 250 °C u Bbliie criocoden

BOCCTaHABIMBATLCS BOAOPOI0M ¢ obpasosarueM Co’. Kak CoQ, tak nu Co’ MOT'YT

CIly’KUTb aKTUBHBIMH 1HeHTpamu [IX Xb, npuuem nepswiii obecrieynBaet

BBICOKYIO aKTUBHOCTb IPH OTHOCUTEJILHO HU3KUX Temiepatypax (150-200 °C).

Hccnenosanne komnosnta Co@C, 1oiy4eHHOro pasjiokeHueM OyTaHna Ha

rOpsiYMX  HAHOYACTHIAX~~METAJUIMYEeCKOro  koOajbTa, I10Ka3ajo  HaJIu4yue

[peuMyIIecTBeHHO Hanodactui Co’, IMOKPBLITBIX  YIJICPOJAHOU  000JIOYKOI

TOMMHON 10 1 HM, Wu Jo 10% 4YacTMYHO WIM MOJHOCTBIO HE MOKPBITHIX

YIJIEPOJOM YacTHIl, B KOTOPBIX KOOAJIbT OKHUCJICH C 00pa3oBaHHUEM OKCHJIOB.

Briepsble nipoeMoHcTpupoBansl katanurtudeckue coca Co@C B napohaznom
['JIX xsopbOensouna.

Ocobo citleryeT OTMETUTb, 4YTO MCIOJIb30BAHUE MAarHHUTOMETPUYECKOTO

METOJa C In Situ BOCCTAHOBJICHHEM  BOJOPOJOM Jul  MCCJICJIOBAHMS

KoOasnbTcoepKalMX KoMrno3uToB Jiao KiiokoBy C.B. BO3MOXKHOCTH OILEHHUTH

DJICKTPOHHOE COCTOSIHUE KOOAJIbTa U ro U3MEHEHHE T10]1 ICHCTBHEM TePMHUUYECKUX

00pabOTOK HE TOJBKO Ha ITOBEPXHOCTH, YTO BO3MOIKHO I10 pe3yIIbTaTam PD®OC, no
Hu B o0beMe KaTaJuTHYeCKUX cucTeM. B pesyiabrare joka3aHa BO3MOKHOCTD

NPOTEKAHUS PeaKUUU I'MAPOJIEXIOPUPOBAHUS XJIOPOCH30J1a HA OKCHIaX Kodasbra,

a HE TOJIbKO Ha METAJNIMYECKOM KOoOaJIbTe.

OOcyxK/JeHue IMOJYYeHHBIX pe3yJbTATOB, 3aK/IIOYEHUE HU  BBIBOJIDI,

peJIcTaBIeHHble B paboTe, KOPPEKTHO CHOPMYIMPOBAHBI C IPUBICYCHHCM

COBPEMEHHBIX JIUTEPATYPHBIX UCTOYHUKOB. Oco00 clie/lyeT OTMETUTH LIMPOKOE U



KBAJTM(DUUMPOBAHHOE

~~
HCIIOJNB30BAaHME  COBPEMEHHBIX  (DU3UKO-XUMHUECKHX

METOAOB JUISl H3YUYCHMs BJIMSHUS OCOOCHHOCTEH CTPYKTYpPBI, TEKCTYphl WH

MOP(OJIOrMY PUTOTOBJICHHBIX KOMIIO3MTOB Ha MX KaTAJIUTHYECKHE CBOMCTBA.

Mcrnonp30Banye B3aMMHO JIONOJHSIOMIUX JIPYT JIpyra COBPEMEHHBIX METOJIOB

(PU3UKO-XUMHMYECKOIO MCCIICOBAHUS MATEpUalioB HM IIPOIECCOB  IT03BOJIHIIO

HaJIe’KHO 00OCHOBATH MOJIyUYEeHHBIE B pabOTe BBIBOILI.

[lo maTepuanam aucceprannonHoit padorer Kiokosa C.B. ony6inukoBans! 5

CTaTeH B JKypHalax, perneHsupyembix B 0azax aanHeix Web of Science, Scopus,
RSCI 1 pexoMeHA0BaHHBIX JUJISl 3AIIUTHI B JIMCCepTalluOHHOM coBete MITY mmenu

M.B. Jlomonocosa no criermaiasnoctd 02.00.04 — duznueckast XUMust, 1 4 Te3UCOB

JIOKJIQJIOB HA POCCHMMCKUX HM MEKIYHApOAHbIX KOH(pepeHumsx. [lyOnukauuu wu

aprope(epar aJeKBaTHO OTPAKAIOT CYTh pPE3YJILTATOB WH MX O0CYKICHHS,

M3JI0’)KCHHBIX B JUccepTanuu. Pesyiabrarbl anpoOUpOBaHBI Ha IIPECTHIKHBIX

MEXKJTYHapOJHBIX © POCCUNCKUX KOH(EePEHIIUSIX.

lakum oOpaszom, cpeau HOBBIX UM HauOollee BaXKHBIX JIOCTHIKEHHUI aBTOpa

JIUCCEePTALIMH MOYKHO BBIJICJIUTh CJICIYIOIIHE:

I. Tlokazano, 4To nuposu3 B MHEPTHOH armocdepe JPEeBECHBIX OIUJIOK,

[IPONUTAHHBIX BOJIHBIM PAacTBOPOM COJICH Iajuiajus W/HIM KoOalibTa, MO3BOJISICT

npuroToBUThH KOMIO3UTE Pd/C, PdCo/C u Co/C. Ilpu 310M y1aércst UCKIIIOUUTE

OTJCJIbHBIC DJHEPrOCMKHE CTaJMM aKTUBALlMM  YIVIEPOJHOIO MaTepuajia Hu

BOCCTAHOBJICHHUSI METAJIJIOB.

2. YcTaHOBJIEHBI OCHOBHBIE 3aKOHOMEPHOCTH BIIHUSHHS I'MJPOTEPMAIbHOI

00pabOTKHU: TaK, NPOJAOJIKUTEIbHAST IPOIUTKA OMKMIOK BOJHBLIM PACTBOPOM COJICH

METAJJIOB MU BapbUPOBAHHE IPOJOJIKUTEILHOCTH HArpeBa HU H30TEPMHYECKOM

CTa/IMM TMHUPOJIU3a CIIOCOOCTBYIOT PA3BUTHUIO MOPUCTOU CTPYKTYPHI YIJTIEPOIHOIO

MaTepualla u I03BOJISIIOT PEryjupoBaTh Kak pasmMep MeTaJlICOJepKalliX YacTHUIl,

Tak YU pacrpeJielIeHUe 4YacTHIl Najllaisg 1o pasmepam. PaszpaboraHbl criocoObl

MHOI'OKPATHOI'O IOBBIIICHHs] BEJIIMYUHBI YJICJIbHON MOBEPXHOCTH KOMIIO3UTOB

Pd/C (¢c 6 mo 150-250 m/r) IIPU COXPaHEHHUU BOCCTAHOBIICHHOI'O COCTOSIHMUSI

[HaJujIaivus.



3. Biepsble nokazano, 4to oopasisl Pd/C conepsxkar npeumymiectsento Pd
B BHJIC HAHOYACTHUIL B Y3KOM HaHOpa3sMepHOM auanazone (2.4-8.7 Hm) u o0iaaror
BBICOKOH d(hpexTrBHOCTBIO B ['/IX X11opOen3ona u rekcaxyiopoeHsola.

4. BpisiBIIeHBI KaTaJIUTHYECKME LEHTPbl, OTBETCTBEHHBLIE 3a BBICOKYIO

KaTaIMTUYCCKYIO aAKTMBHOCTbH KarTajli3aTopoB Ha OCHOBe KoOaibra. Brepsble
oOHapyKeHa Bbicokast spdexruBHocTh Kommosura Co/C B I'JIX xsopbenzoua.
Mcceneosanue 1okasano, dro Ha noBepXHocTH Haxomurcss CoO, KOTOpbIH B

yCIOBHAX  peakluu npu  temreparypax 250°C wm BplIIe  CIIoCcOOeH

BOCCTAHABIIMBATLCS BOJOPOIOM ¢ obpaszosannem Co’. Kak CoO, Tak u Co’ MOTYT

CJIY’)KMTb akTUBHBIMU 11eHTpamu [JX xnopbensoiia.
5. llpurorosiensr Oumeramanueckue xomiosuthl PdCo/C nuposuzom

JIPEBECHBIX OITMJIOK B HHEPTHOM armoc(depe B npucyrcrBuu coiieit Pd u Co.

[lokazano, 4TO NO KaTaIUTHUYECKOW AKTHMBHOCTH OUMETAJUIMYCCKHE KOMITO3UTLI

CPaBHMUMBI C  MOHOMETAJUIMYECKUMM  IaJUIQJIMEBBIMU, OJIHAKO  IIPOSIBISIOT

3HAYUTEJIbHYIO CTA0OWILHOCTD B peau ['J1X.

6. Brepsble npojaemoncTpupoBanbl Katanutudeckue cpoiictBa Co@C B

napodazuom I'JIX Xb.

3ajlaul,~~I[OCTaBJIEHHblE~~B  JIMCCEPTALMOHHOM~~paboTe,  YeTKO

C(hOpMyJIMPOBAHEI, BEIOPAHHBIE 00BEKTHI UCCIIEI0OBAHMUS apIyMEHTHPOBAHEL. ejb,
3asiBJICHHast  B palore, JIOCTUrHyTa. Pesynprarsl  paboThl  MOI'YT OBIT

MCIIOJIL30BAHBI MPU CO3JaHUU d(P(PEKTUBHBIX HM IKOHOMUYECKU 00JICe BbIFOJIHBIX

TEXHOJIOTMYECKUX  IIPOLECCOB TUAPOJIECXJIOPUPOBAHUS  XJIOPOEH30JI0B KAaK B

ra3oBOU, Tak U B )KUJKOH (ase.
Ilo paccmarpuBaemMoit  juccepranmonHoit  paGore

~

Kiokosa Cepres
BaaumoBrnya UMEIOTCSI HEKOTOPbIE 3aMEUaHUsl Ul TIPE IJI0KEHUS:

I. B pabote ucrnonb3yercst TepMHUH «CTCIEHb B3aUMOJIEHCTBUS C YIIIEPOHBIM

marepuaiom». Kakum o0pa3zoM oneHUBaeTcst TOT rmapamerp?

2. llpeacraBisitor uHTEpeC pe3yJbTaThl MCCIIEJOBAHUS OUMETAUIMYECKUX

KoMiio3utos PdCo/C wmeronom PODOC wu TIIB, yxkaseBaounme Ha
B3auMoJieucTBue  Meraiuios. JKenareinbHo Obuto OBI MpoBecTH Oosee



JICTAJIbHOE HMCCJIC/IOBAHUE HW BBIACHUTH, MOTYT JIM BIMSITH YCJIOBUS

MPUTOTOBJIEHUS 00pa3la isl aHalIn3a Ha I10JyYeHHbIe JJaHHbIC.
3. Jlnst Oosiee IOJHOIO IOHUMAHHUS COCTOSIHUSI AKTUBHOIO KOMIIOHCHTA

(Merajula MIM OKCHJAa MeTa/ula) B YIJIEPOJAHOM Marepuaje ObLIo Obl

L[eJICCOOOPAa3HO  ONpPENEIHTb,  HACKOJIBKO  XUMHYECKH  OJHOPOJIHO
COCTOSIHME aKTHUBHOI'O KOMIIOHEHTA B KOMITO3HTE.

4. Msydamace Ju CcTaOMJIBHOCTH KaTalu3aTopoB Ipu XxpaHenunu? Kak
JUIATCJIBHOCTh XPaHCHHMS [TOJIYYEHHbBIX KOMIIO3UTOB BJIMSIET HA COCTOSIHUE

MU KaTaJIMTHYECKHEe CBOMCTBA B peakiuu [J]X?
5. Wwmeercst psn merounocreit. Tak, Ha crp. 50 auccepranyy IHIICTCS

«razoaznoe I'JIX xsopOenszosan, a wa crp. 79 «napodaznoe ['J[X
XJI0pOeH301a».

ClenanHble 3aMe4Yanusi HOCST YaCTHBIM XapakTep M He BIMSIOT Ha OOLLYIO

BBICOKYIO OI[€HKY JUCCEPTALIMOHHON pabOTEhI.

Takum oOpasom, auccepranuonnasi pabora Kiokosa Cepress Bagumosuua
«MoHo- 1 OuMeTaIMYeCKue KOMIIO3UTHBIC KATaIu3aTOPbl THIPOIEXIOPUPOBAHHS!

XJIOPOEH30JI0B Ha OCHOBE MauIajusl, KoOaabra U Yriepo/ay», peJCTaBICHHas Ha

COMCKaHMe YYCHOH CTCICHHM KaHJMJaTa XUMUYECKUX HAyK, SIBJISETCS Hay4dyHOM

KBUIM(QUKAIIMOHHON  paboTol, B KOTOpOl Ha OCHOBAHMM MPOBEICHHBIX

[MOJPOOHBIX HM OPUTMHAIBHBIX MCCJIE0BAHUN pa3pabOTaH METOJI0JIOTHYECKU

MOJXOJ, a HMMCHHO IIPOBC/ICHUEC IHPOJIM3a JIPEBECHBIX OIUJIOK B HHEPTHOMN

aTMoc(epe,  KOTOPBIA  MO3BOJISET  MPUTOTABJIMBATE  METAIlI-YIJIePO/IHbIC

KOMIIO3UTBI Ha OCHOBE MNajliajinds WHIM KOOaIbTa, JEMOHCTPUPYIOIINE BLICOKYIO

AKTUBHOCTb B PEaKIMH I'HJIPOACXIIOPUPOBAHUS XJIOPOECH30II0B.

[lo o0bemy BbInoNHEHHONW pabOThl, OPUIMHAILHOCTH, aKTyalbHOCTH,

Hay4YHOH HM MPAKTHYCCKON 3HAYMMOCTHU IOJYUYEHHBIX JIAHHBIX, UX JOCTOBEPHOCTH

JUccepTalus
—

oTBe4yaeT  TpeOOBaHMUSIM,  YCTAHOBJIEHHBIM  MOCKOBCKUM

roCy1apCTBEHHBIM  yHUBepcuTeToM umeHu M.B.JlomonocoBa x paboram
nogobuoro  poxa. CoxepkaHue  JUCCEPTALlMH  COOTBETCTBYET

—
I1aCIIOPTY

crietraiibHocT 02.00.04 — «®Dusuyeckass XuMus» (110 XUMHYECKUM Haykam), a

TAKXKE KPUTEPUSIM, OIpPEICNICHHBIM B ILIL. 2.1-2.5 Tlonmoxenust o npucyxjeHnu
YHCHBIX crerieHe B  MOCKOBCKOM [oCy1apCrBEHHOM YHHUBCPCHTCTEC HWMCHU



M.B.JlomonocoBa, a Takke oQopmileHA COIIACHO NpUIOKeHUusiM No 5. 6

llonoxennst 0 juccepTalldiOHHOM

—
coBeTe MOCKOBCKOIO  IOCYIapCTBEHHOIO

yHuBepcurera ume M.B.JlomoHocosa.

Cunraro, 4ro couckareiab Koko Cepreit Bamumosuu 3aciyxubaet
[IPUCYXKCHHUSI YUCHOU CTENEHM KaHJM/aTa XMMUYECKHUX HayK I10 CIEIUaIbHOCTH

02.00.04 — «Duzuyeckas XUMHUSI.

OdunumanbHBINA OIMIIOHEHT:

|1aBHBIN Hay4YHBINA COTPYIHUK OTJIC)Ia MATEPUATOBEACHHUS 1
(pyHKIMOHAJILHBIX MATEPHAJIOB
OI'bYH MucturyT karanusa
uM. | .K. bopeckoBa CO PAH,
JIOKTOP XMMHUYECKHUX HayK
B.1. Cumaruna 7)(;Pr— ]

«/6» arpesst 2021 r.
KonrakrHele JlaHHbIC:

tent.: 7(3833) 307336, e-mail: simagina(@catalysis.ru
CrieuanbHOCTD, 110 KOTOPOH O(GHUIMAIbLHBIM OIIITOHEHTOM

3allMIIEeHA JIOKTOPCKAs JIMCCePTAIUS:

05.17.07 — «XumuuecKas TeXHOJIOT US TOIUINBA U BHICOKOYHEPreTHIECKHX

BCIIICCTB

AJipec mecta pabOThI:

630090 Hosocubupck, npocrt. Akajiemuka Jlaspenrsesa, Ji. 5;
OI'bYH MucrturyT katanusa
uM. ['.K. bopeckosa CO PAH, orien matepuanosenenus u
(pYHKIMOHAIILHBIX MaTEPHAJIOB
Ten.: 7(3833) 307336; e-mail: bic@catalysis.ru

Hommes Cumarunoit B.M. ynocrosepsiio,
YYEHBIN ceKxpeTaphb
Cogera
OI'BbYH Mucturyra kage
um. IK. bopeckosa EOP’
KaH/[H/1aT XUMUYEeCKHR 1a M. O. Kazakos

«Ib D4 2021.
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