Pycckuii

English
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2 damuius, UMs, OTYECTBO / Full name
Ncaesa Bepa MiibuHnuHa Vera Isaeva
3 JIOJDKHOCTD, ydeHas CTeNeHb, YU4eHOE 3BaHue / Position, academic degree, academic title
B.H.c. UIOX PAH, HUTY «MHUCuCy», n.x.H. Leading researcher ZIOC RAS, NUST “MISiS”, Doctor
of chemical sciences
4 KopriopatuBHast 251eKTpoHHAs 1oYTa (JIOMEH (@Wmisis.ru) Corporate Email ( @misis.ru)
5 Konraktabiit Tenedon +7(915) 280 17 36 Phone +7915 280 17 36
6 O6pazoBanue: Education:
1. IlomydyenHnoe oOpa3oBaHue, y4€HbIC CTETICHU - Briciee, 1. Education, academic degrees — High education,
Xumuueckuii pakynsrer MI'Y, 1985 Chemistry department of M.V. Lomonosov State
2. JlonmomHuTenbHOE 00pa3oBaHUE / IOBBIIIICHUE University, 1985
KBaJTM (UK / CTAXKUPOBKH 2. Additional education / advanced training / internships
IToctnokropckas ctaxupoBka YHuBepcutet [lyatbe, Postdoctoral position in University of Poitiers, France,
Opannus, 1994 1994
7 O6mactp 3HanwMi (10 kaaccupuxatopy OICP) Field of knowledge (according OECD)
https://storage.tusur.ru/files/134958/kody  OECD.pdf https://storage.tusur.ru/files/134958/kody  OECD.pdf
DY DY
8 OO6nacTh HAYYHBIX UHTEPECOB Research interests

METAJUI-OPTaHUYECKUE KaPKACHBIE CTPYKTYPbI, HIOPHUCTHIE
KOOPJAUHAIIMOHHBIE TTOJIMMEPDI, LIEOIUTONO00HbIE
MMMHJ1a30JIaTHBIE KapKachl, THOPUJIHBIE HAHOMATEpHUabl, 3al1UTa

Metal organic frameworks, zeolitic imidazolate
framrworks, boron imidazolate frameworks, porous
coordination polymers, hybrid nanomaterials,



https://storage.tusur.ru/files/134958/kody_OECD.pdf
https://storage.tusur.ru/files/134958/kody_OECD.pdf

OKpYXalollel cpenibl, aacopOIus, KaTanu3, MEMOpaHHbIE
MaTepuabl

environment remediation, adsorption, catalysis,
nanoparticles, membrane materials

9 HayuHast nestenbHOCTh — roji, opraiu3aius (B TOM 4Hclie Scientific activity — year, organization (including foreign),
3apyOexHas), JOJKHOCTD position.
1985, UOX PAH, cTaxep-uccienoBaTeib List. For all scientific activity
1986, MOX PAH, m.H.c. 1985, ZIOC RAS, trainee-researcher
1991, NOX PAH, #u.c. 1986, ZIOC RAS, minor research fellow
2008, MOX PAH, c.H.c. 1991, ZIOC RAS, research fellow
2015, HUTY MUCwuC, c.H.c. 2008, ZIOC RAS, senior researcher
2017, MIOX PAH, B.H.c. 2015, NUST “MISiS”, senior researcher
Cnucox. 3a 6cto HayuHy0 0esimeIbHOCHb. 2017, ZIOC RAS, leading researcher,
10 | 3HaunMBbIe UCCIIeIOBATEIbCKHE MTPOCKTHI, TPAHTHI (TEMa, Significant research projects, grants (topic, sponsor /

CIIOHCOP/3aKa34yuK, I'0Jl, MOJIyYeHHbIE HAyUYHbIE PE3YJTbTATHI)

1. T'ockonTpaktT Muno6puayku Ne 14.613.21.0012, PazpaboTka
KaTaJnu3aTopoB, HE COEPKAIINX OJIArOPOTHBIX METAIIIOB, JJIs
CHHTE3a IICHHBIX OPTaHMYECKUX MPOoaYyKTOB, 2014-2016,
UCIIOJIHUTEINb. [10JTydeHbl HOBBIE T€TEPOT€HHBIE KaTaau3aTOPbI
Ha OCHOBE MeTaJul-oprannyeckux kapkacos (MOK).

2. I'pant PH® Ne 14-33-00001, Hanopa3smepHbie aaqcopOEHTBI U
KaTaJIM3aTOPbI JJIs1 yTHIIM3ALUU YTIJIEKUCIOro raza, 2014-2016,
ucnoautes. Co3nanbl HoBbIE A dexTuBHBIE aacopoeHTs CO,
Ha ocHOBe amuHocoepxamux MOK

3. I'pant PH® Ne14-50-00126, Opranuueckue u ruOpuiHbIe
MOJIEKYISIPHBIE CUCTEMBI J1JIsI KPUTUYECKUX TEXHOJIOTHI B
MHTEpecax HallMOHAJIbHOM 0€30MaCHOCTH U YCTOMYUBOTO
pasButus, 2015-2017, ucnonuutens. PazpaboTanbl HOBbIE
rubpunbie Matepuaibsl Ha ocHoBe MOK — nepcrniekTuBHBIE
a7IcOpOCHTHI U KaTaJIU3aTOPHI.

client, year, scientific results obtained)

List of up to 10 items

1. State Contract of the Ministry of Education and Science
Ne 14.613.21.0012, The development of the catalysts
without noble metals for valuable organic chemicals,
2014-2016, executive. Novel heterogeneous catalyst based
on MOFs were prepared.

2. Grant RSF Ne 14-33-00001, Nanodimensional
adsorbents and catalysts for carbon dioxide utilization,
2014-2016, executive. Novel efficient CO, adsorbents
based on amino-containing MOFs were fabricated.

3. Grant RSFNe 14-50-00126, Organic and hybrid
molecular systems for critical technologies for iinterests of
the national safety and sustainable development, 015-
2017, executive. Novel hybrid materials based on MOFs
as prospective adsorbents and catalysts were developed.




4. I'pant PODU 18-03-00170, HoBbie MmeTO1bI
ACMMMETPUUYECKOTO CUHTE3a C UCTIOIb30BAaHUEM XUPATHHBIX
METaJI-OPraHUYECKUX KapKaCHBIX CTPYKTYP B KauecTBe
OYHAHTUOCEJIEKTUBHBIX KaTaanu3aTopoB, OTB. UCIIOTHUTEb.
CuHTE3UpOBaHbl U 0XapaKTEPU30BAHBI HOBBIE XUPATbHBIC
KOOPIMHAITMOHHBIC TIOJIMMEPHI.

5. I'pant POOU 18-29-24182-mk, HoBble MOaXO0ABI B
KOHBEPCHUH JIMTHOIEIUTIONO3bI U YTIIEPOI-COISPKAIIUX OTX0I0B
B IICHHBIC MPOAYKTHI, HCTIOJIHUTEIb. Pa3paboTaHbl HOBBIC
KaTaJn3aToOPbl JIsl KOHBEPCHUH JIMTHOIIEIUTIONO3HI B IICHHBIC
npoyKThl Ha ocHoBe MOK.

6. I'pant POOU Ne 18-29-19126-mk, HoBble HAHOTIOPUCTHIE
YIIEpOIHbIE CTPYKTYPUPOBAHHBIE MAaT€pUaJIbl HA OCHOBE
MaTpUll METAJI-OPraHUYECKUX KapKaCcOB, OTB. UCIIOJIHUTEb.
Pa3paboTanbl METOIBI TPUTOTOBIICHHS BBICOKOYIOPSTOUCHHBIX
YIIEPOIHBIX MATEPUAIOB IMTyTEM KOHTPOJIUPYEMOTO UPOJIN3a
obpasos MOK.

7. I'pant POOU Ne 20-53-54005-Brer-a, PazpaboTtka
aJICOPOITMOHHBIX CTIOCO00B yaaneHus Bpeaubix ra3oB (NHs,
NOz, H;S, SO;) B BoIHBIX cpellaX ¢ UCTIOJIb30BAaHUEM
COBPEMEHHBIX aJICOPOIIMOHHBIX KOMITO3HIINI HA OCHOBE
MOAU(PUITUPOBAHHBIX AKTUBUPOBAHHBIX YTJIEH, KATHOHHBIX
(GbopM 1IEOTUTOB U METAT-OPTaHUIECKUX KOOPIUHAITMOHHBIX
MOJINMEPOB, UCTIONHUTENh. Pa3paboTaHbl M CCIICIOBAHBI B
MOTJIONIEHUN «KUCIIBIX» Ta30B aICOPOIIMOHHBIE MaTepralbl Ha
ocHOBe xeJie3ocoaepxamux MOK.

8. I'pant PH® Ne 19-73-10206. HoBble ¢yHKIIMOHATBHBIE
KOMIIO3UIIMOHHBIE MaTeprajbl HA OCHOBE MUKPOIOPUCTHIX

4. Grant RFBR Ne 18-03-00170, Novel methods of
assymmetrical synthesis using chiral MOFs as
enathioselective catalysts. Principal Investigator. Novel
chiral coordination polymers were synthesized.

5. Grant RFBR No 08-29-24182, Novel approaches to
conversion of lignocellulose and carbon-containing wastes
into valuable products, executive. Novel efficient catalysts
based on MOFs were developed for the lignocellulose
conversion into valuable products.

6. Grant RFBR Ne 18-29-19126, Novel structured carbon
materials based on MOF matrices, Principal Investigator.
Novel efficient methods were developed for the
preparation of highly ordered carbon materials by
controllable pyrolysis of MOF samples.

7. Grant RFBR Ne 20-53-54005, Development of
adsorption methods for removing harmful gases (NH3,
NO», H,S, SO») in aquatic environment using modern
adsorption compositions based on modified activated
carbons, cationic forms of zeolites and metal-organic
coordination polymers, executive. Novel adsorptive
materials based on Fe-containing MOF were developed
and studied in the removal of acid gases.

8. Grant RSF Ne 19-73-10206. Novel functional
composite materials based on microporous metal-organic
frameworks and mesoporous inorganic carriers for
selective adsorption, separation and catalytic
transformations of organic compounds: the creation and
experimental and theoretical study of adsorption. Principal




METAJJIOOPTaHUYECKUX KaPKACHBIX CTPYKTYP M ME30MOPHUCTHIX
HEOPraHWYECKUX HOCUTENIEH I CeJIEKTUBHOM afcopOIuu,
pa3zieNieHHs U KaTaIMTUYECKUX MPEeBPAIICHUN OpraHuueCKUuX
COEJIMHEHUI: CO3/IaHNE U HKCIIEPUMEHTATBHOE U TEOPETUUECKOE
U3y4eHHe aJIcOpOLUU, OTB. UCIIOJIHUTENb. Pa3paboTanbl HOBbIE
HOCHUTEJH JJI BBICOKO(P(HEKTUBHOM JKUIKOCTHOM
xpomaTorpaduu Ha ocHoBe kKoMno3uToB MOK ¢
ME30MOPUCTHIMU CUITUKATaAMU.

9. I'pant PO®U Ne 19-03-00930-a, JIu3aitH HOBBIX THOPUIHBIX
(G YHKIIMOHAIBHBIX MAaTEPUAJIOB C 3aIaHHBIMU a7ICOPOIIMOHHBIMU
CBOICTBaMHU Ha OCHOBE METAJUI-OPTaHMUECKUX KapKacHBIX
ctpykryp (MOF) st BblieNieHrs dTaHa U3 CMece JIETKUX
yTI€BOJA0POJIOB, PYKOBOJIUTENb. Pa3paboTaHbl U HCClIeIOBAaHbI B
CEJICKTUBHOM a/icopO1MK 3TaHa HOBBIE MAaTepUajbl HA OCHOBE
MOK pa3nuyHoli CTPYKTYpbI

10. I'pant PODOU 19-53-45032-Nnn-a, PazpaboTka HOBBIX
noJM () YHKIIMOHATBHBIX THOPUIHBIX MaTEPUAIOB Ha OCHOBE
ME30TMOPUCTHIX METAJUI-OPTaHUYECKUX KAPKACHBIX CTPYKTYP
(MOF) n nHkancyimpoBaHHbIX HaHOUYacTUll Au u Ag -
KaTAUIUTUYECKUX CUCTEM U CEHCOPOB, PYKOBOJIUTEb.
Pa3zpaboTanbl HOBbIE T€TEPOreHHBIE 30JI0TO-COIEPIKALIUE U
cepedpo-coepKaliue KaTaTuTUYECKUEe CUCTEMBI HA OCHOBE
MOK pa3nuuHoli CTPYKTYphI U COCTaBA.

Cnucoxk 0o 10 no3uyuti

Investigator. Novel supports based on composites MOFs
and mesoporous silicas were developed for the high
efficient liquid chromatography.

9. Grant RFBR Ne 19-03-00930-a, Design of novel hybrid
functional materials with targeted adsorption properties
based on Metal-Organic Frameworks (MOFs) for ethane
storage and separation from light hydrocarbon mixtures,
supervisor. Novel materials based on MOFs with different
structure were developed and studied in the selective
ethane adsorption.

10. Grant RFBR Ne 19-53-45032-Ind-a, Development of
Novel Hybrid Materials Based on MOFs and
Encapsulated Au/Ag Nanoparticles for Catalytic
Conversion of Acetylenic Molecules and Sensing
Applications, supervisor. Novel Au- and Ag-containing
catalytic systems based on MOFs with different structure
and composition were developed.
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1. Unnexc Xupma o Scopus, 17

2. KOJIMYECTBO ctareit mo Scopus, 83

3. 3HaYUMbIC MyOJIMKaIK (ABTOPHI, HA3BaHUE CTATHH,
W3JIlaHUE, CTPAHMIIA, TOJ], CChUIKA, OCHOBHBIC PE3yJIHTATHI)

1. The Scopus Hirsch Index, 17

2. number of articles on Scopus, 83

3. significant publications (authors, article title,
publication, page, year, link, main results) List of up to 10




Cnucox 0o 10 nozuyuii
1. V. I. Isaeva, L. M. Kustov, Catalytic Hydroamination of
Unsaturated Hydrocarbons. Topics in Catalysis, 2016, 59,
1196-206. http://link.springer.com/article/10.1007/s11244-
016-0640-9. O630p NOCBsIIIEH COBPEMEHHBIX JOCTHKEHUSIM
B 00JIaCTH CO3/1aHMSI HAHOCTPYKTYPHUPOBAHHBIX
KaTaJIn3aTOPOB AJIA THAPOAMUHUPOBAHUSA AJIKCHOB U
AJIKNHOB.
2. V. |. Isaeva, O.L. Eliseev, R.V. Kazantsev, V.V.
Chernyshev, P.E. Davydov, B.R. Saifutdinov, A.L. Lapidus,
and L.M. Kustov. Fischer—Tropsch synthesis over MOF-
supported cobalt catalysts (Co@MIL-53(Al)). Dalton
Transactions, 2016, 45, 12006-12014,
https://doi.org/10.1039/C6DT01394E. Briepsbie
IIPUTOTOBJICHBI KOOAIBT-COACPKAIIE KaTaIM3aTOPhI Ha
ocHoBe MuKpomnopuctoro kapkaca MIL-53(Al) st cunresa
®umepa-Tpomma (OTC).
3. V.I. Isaeva, O.M. Nefedov, L.M. Kustov. MOFs-based
catalysts for biomass processing. (Review). Catalysts, 2018,
8, 368. https://doi.org/10.3390/catal8090368. O630p
MOCBAIICH COBPCMCHHBIM JOCTHXKCHUAM B O6.]'IaCTI/I
pa3paboTku KaTaiau3aTopoB Ha ocHoBe MOK njist KoHBEpCcHuU

OroMacchl B IIEHHBIEC MPOTYKTHI.
4.V. 1. Isaeva, O. L. Eliseev, R. V. Kazantsev, V. V.

Chernyshev, A. L. Tarasov, P. E. Davydov, A. L. Lapidus, L.

M. Kustov, Effect of the support morphology on the
performance of Co nanoparticles deposited on metal-organic
framework MIL-53(Al) in Fischer-Tropsch synthesis.

items

1. V. |. Isaeva, L. M. Kustov, Catalytic Hydroamination of
Unsaturated Hydrocarbons. Topics in Catalysis, 2016, 59,
1196-206.
http://link.springer.com/article/10.1007/s11244-016-0640-
9. This review deals with The contemporary achievements
related to development of nanostructured catalysts for
hydrooamination of alkenes and alkynes

2. V. l. Isaeva, O.L. Eliseev, R.V. Kazantsev, V.V.
Chernyshev, P.E. Davydov, B.R. Saifutdinov, A.L.
Lapidus, and L.M. Kustov. Fischer—Tropsch synthesis
over MOF-supported cobalt catalysts (Co@MIL-53(Al)).
Dalton Transactions, 2016, 45, 12006-12014,
https://doi.org/10.1039/C6DT01394E.

For the first time, the Co-containing catalysts based on
microporous metal-organic framework MIL-53(Al) were
developed for FTS-process.

3. V.l. Isaeva, O.M. Nefedov, L.M. Kustov. MOFs-based
catalysts for biomass processing. (Review). Catalysts,
2018, 8, 368. doi:10.3390/catal8090368. IF = 3.450. SJR
= 0.855. Q2. https://doi.org/10.3390/catal8090368. This
review deals with contemporary achievements in the
development of MOFs-based catalysts for biomass
conversion in value-added products.

V. I. Isaeva, O. L. Eliseev, R. V. Kazantsev, V. V.
Chernyshev, A. L. Tarasov, P. E. Davydov, A. L. Lapidus,
L. M. Kustov, Effect of the support morphology on the
performance of Co nanoparticles deposited on metal-



http://link.springer.com/article/10.1007/s11244-016-0640-9
http://link.springer.com/article/10.1007/s11244-016-0640-9
https://doi.org/10.1039/C6DT01394E
https://doi.org/10.3390/catal8090368
http://link.springer.com/article/10.1007/s11244-016-0640-9
http://link.springer.com/article/10.1007/s11244-016-0640-9
https://doi.org/10.3390/catal8090368

Polyhedron, 2019, 157, 389-395.
https://doi.org/10.1016/j.poly.2018.10.001. Beissien
3HAYUMBIN 3P (HEKT pa3MEPHOCTH HOCUTENSL HA OCHOBE
kapkaca MIL-53(Al) B oTHOIICHHH KaTaTMTHYSCKUX CBOWCTB
3aKperieHHbIX Ha HeM HaHovactull Co B mpouecce OTC.

5. V. I Isaeva, O. L. Eliseev, V. V. Chernyshev, T. N.
Bondarenko, V. V. Vergun, G. I. Kapustin, A. L. Lapidus, L.
M. Kustov. Palladium nanoparticles embedded in MOF
matrices: catalytic activity and structural stability in
iodobenzene methoxycarbonylation. Polyhedron, 2019, 158,
55-64. https://doi.org/10.1016/j.poly.2018.10.065. BiiepBbic
HCCJICAOBAHA PCAKIIUA MGTOKCI/IKap60HI/IJII/IpOBaHI/I}I
I/IO,ZI6CH30JIa Ha HOBBIX H&HJI&,Z[HIZ-CO,HGP)K&HIPIX
KaranuzaTopax Ha ocHoBe MOF.

6. V. I. Isaeva, M. N. Timofeeva, V. N. Panchenko, I. A.
Lukoyanov, V. V. Chernyshev, G. I. Kapustin, N. A.
Davshan, L. M. Kustov. Design of novel catalysts for
synthesis of 1,5-benzodiazepines from 1,2-phenylenediamine
and ketones: NH,-MIL-101(Al) as integrated structural
scaffold for catalytic materials based on calix[4]arenes.
Journal of Catalysis, 2019, 369, 60-71.
https://doi.org/10.1016/j.jcat.2018.10.035. PaspaGoTransl
HOBBIC FI/I6pI/II[HBIe KaTaJIn3aTOPbl HA OCHOBC MCTAJLJI-
opraandeckoro kapkaca NHp-MIL-101(Al), conepxariero
BHCAPCHHBIC MOJICKYJIbI KAJIMKCAPCHOB AJIA PCAKIIUHU
KoHAeHcanuu 1,2-GpeHmIeHIuaMiHOB U KETOHOB.

7. V. |. Isaeva, M. D. Vedenyapina, S. A. Kulaishin, A. A.
Lobova, V. V. Chernyshev, G. I. Kapustina, O. P.

organic framework MIL-53(Al) in Fischer-Tropsch
synthesis. Polyhedron, 2019, 157, 389-395.
https://doi.org/10.1016/j.poly.2018.10.001. A remarkable
effect of the dispersion of the MIL-53(Al)-based support
towards supported catalytic performance of Co
nanoparticles in FTS process.

5. V. I. Isaeva, O. L. Eliseev, V. V. Chernyshev, T. N.
Bondarenko, V. V. Vergun, G. I. Kapustin, A. L. Lapidus,
L. M. Kustov. Palladium nanoparticles embedded in MOF
matrices: catalytic activity and structural stability in
iodobenzene methoxycarbonylation. Polyhedron, 2019,
158, 55-64. https://doi.org/10.1016/j.poly.2018.10.065.
For the first time, the catalytic performance of the novel
Pd-containing catalysts based on MOFs was investigated
in the methoxycarbonylation process.

6. V. I. Isaeva, M. N. Timofeeva, V. N. Panchenko, I. A.
Lukoyanov, V. V. Chernyshev, G. I. Kapustin, N. A,
Davshan, L. M. Kustov. Design of novel catalysts for
synthesis of 1,5-benzodiazepines from 1,2-
phenylenediamine and ketones: NH2-MIL-101(Al) as
integrated structural scaffold for catalytic materials based
on calix[4]arenes. Journal of Catalysis, 2019, 369, 60-71.
https://doi.org/10.1016/j.jcat.2018.10.035. Novel hybrid
catalysts based on mesoporous NH,-MIL-101(Al)
containing embedded calixarene molecules were
developed for condensation of 1,2-phenylenediamine and
ketones.

7. V. . Isaeva, M. D. Vedenyapina, S. A. Kulaishin, A. A.



https://doi.org/10.1016/j.poly.2018.10.001
https://doi.org/10.1016/j.poly.2018.10.065
https://doi.org/10.1016/j.jcat.2018.10.035
https://doi.org/10.1016/j.poly.2018.10.001
https://doi.org/10.1016/j.jcat.2018.10.035

Tkachenko, V. V. Vergun, D. A. Arkhipov, V. D.
Nissenbaum, and L. M. Kustov, Adsorption of 2,4-
dichlorophenoxyacetic acid in an aqueous medium on
nanoscale MIL-53(Al) type materials. Dalton Transactions,
2019, 48, 15091-15104.
https://doi.org/10.1039/C9DT03037A. Buepssie
HCCICA0OBAHO a)Z[COp6LII/IOHHOG YAAJICHUEC TUITMYHOT'O
repounuaa 2,4-J1 u3 BoJbl Ha METAJII-OPTaHUYECKHUX
kapkacax tuna MIL-53(Al).

8. M. N. Timofeeva, E. A. Paukshtis, V. N. Panchenko, K. I.
Shefer, V. I. Isaeva, L. M. Kustov, E. Yu. Gerasimov. Tuning
the catalytic performance of the novel composites based on
ZIF-8 and Nafen through dimensional and concentration
effects in the synthesis of propylene glycol methyl ether.
Eur.JOC, 2019, 26, 4215-4225.
https://doi.org/10.1002/ejoc.201900354. [IpuroToBicHbI €
THOPHIHBIC MaTepHUAJIbl HA OCHOBE IIEOJTMTONOI00HOTO
kapkaca ZIF-8. x katanuTuueckrue CBOMCTBA UCCIICI0BaHbI
B IIPOIIECCE CHUHTE3a METHIIOBOTO dUpa MPOTUICHT KOS,
9. V.I. Isaeva, V.V. Chernyshev, A.A. Fomkin, A.V. Shkolin,
V.V. Veselovsky, G.I. Kapustin, N.A. Sokolova, L.M.
Kustov, Preparation of novel hybrid catalyst with an
hierarchical micro-/mesoporous structure by direct growth of
the HKUST-1 nanoparticles inside Mesoporous Silica Matrix
(MMS). Microporous & Mesoporous Materials, 2020, 300,
110136. https://2doi.org/10.1016/j.micromeso.2020.110136.
BrnepBbie npUroToBiIeHbI THOPUIHBIE KATAIUTHYECKUE
CUCTCMbI Ha OCHOBC MCTAJIJI-OPraHU4YCCKOro Kapkaca

Lobova, V. V. Chernyshev, G. I. Kapustina, O. P.
Tkachenko, V. V. Vergun, D. A. Arkhipov, V. D.
Nissenbaum, and L. M. Kustov, Adsorption of 2,4-
dichlorophenoxyacetic acid in an aqueous medium on
nanoscale MIL-53(Al) type materials. Dalton
Transactions, 2019, 48, 15091-15104. DOI:
10.1039/C9DT03037A. IF = 4.052. SJR = 1.404. Q1.
https://doi.org/10.1039/C9DT03037A. The adsorption
removal of typical herbicide 2,4-D from aquatic medium
was studied using MIL-53(Al) type metal-organic
frameworks.

8. M. N. Timofeeva, E. A. Paukshtis, V. N. Panchenko, K.
I. Shefer, V. I. Isaeva, L. M. Kustov, E. Yu. Gerasimov.
Tuning the catalytic performance of the novel composites
based on ZIF-8 and Nafen through dimensional and
concentration effects in the synthesis of propylene glycol
methyl ether. Eur.JOC, 2019, 26, 4215-4225.
https://doi.org/10.1002/ejoc.201900354. The novel hybrid
matrials based on ZIF-8 zeolite imidazolate framework
were prepared. Their catalytic properties were investigated
in the synthesis of propylene glycol methyl ether.

9. V.l Isaeva, V.V. Chernyshev, A.A. Fomkin, A.V.
Shkolin, V.V. Veselovsky, G.I. Kapustin, N.A. Sokolova,
L.M. Kustov, Preparation of novel hybrid catalyst with an
hierarchical micro-/mesoporous structure by direct growth
of the HKUST-1 nanoparticles inside Mesoporous Silica
Matrix (MMS). Microporous & Mesoporous Materials,
2020, 300, 110136.



https://doi.org/10.1039/C9DT03037A
https://doi.org/10.1002/ejoc.201900354
file:///D:/ZIOC-DuPont/MOF/Projects/Project%20Busko/Dokuments/Квалификация/300
https://2doi.org/10.1016/j.micromeso.2020.110136
https://doi.org/10.1039/C9DT03037A
https://doi.org/10.1002/ejoc.201900354
file:///D:/ZIOC-DuPont/MOF/Projects/Project%20Busko/Dokuments/Квалификация/300

HKUST-1 u me3onopuctoro cunukarta. Ux akTHBHOCTh
HCCIieIOBaHa B HEKOTOPBIX PEAKIMSIX KOHACHCAIINH.

10. A. I. Kudelin, K. Papathanasiou, V. Isaeva, J. Caro, T.
Salmi, L. M. Kustov. Microwave-Assisted Synthesis,
Characterization and Modeling of CPO-27-Mg Metal-
Organic Framework for Drug Delivery. Molecules 2021, 26,
426. https://doi.org/10.3390/molecules26020426. Pa3paboran
croco0 crHTe3a MeTaJT-opranndeckoro kapkaca CPO-
27(Mg) B ycroBusix CBU-akTuBanuu peakiiuOHHON MacChl.

https://doi.org/10.1016/j.micromeso.2020.110136. Novel
hybrid catalysts based on HKUST-1 metal organic
framework and mesoporous silica were synthesized and
studied in some condensation reactions.

10. A. I. Kudelin, K. Papathanasiou, V. Isaeva, J. Caro, T.
Salmi, L. M. Kustov. Microwave-Assisted Synthesis,
Characterization and Modeling of CPO-27-Mg Metal-
Organic Framework for Drug Delivery. Molecules 2021,
26, 426. https://doi.org/10.3390/molecules26020426. The
procedure for the preparation of metal-organic framework
CPO-27(Mg) under conditions of MW-activation of the
reaction mass was developed.
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3HaunMMble aTeHTHI (Ha3BaHUe U300peTeHus, HOMED, aTa
pUOpUTETa, CTpaHa, BHeApeHus) / Cnucok 0o 10 nozuyuti

1. AncopOeHT aJig yaalieHus YTieBOJ0POI0B U3 BBIXJIOMHBIX
razoB asromooOuiei, RU 8240655, 08.07.2010, ITareut P®.

2. AncopOeHT Ui ylaBIMBaHUS, KOHIICHTPUPOBAHUS U
xpanenus CO, RU 2420352, 10.06.2011, ITatent P®.

3. AncopOeHT I pa3feieHuss CMecei o-, M- U n- H30MEpPOB
apomatudeckux coeauHenuit, RU 2426581, 29.10.2009, ITatenT
PO.

4. Crioco0 moTy4eHus MOPUCTOr0 KOOPAMHAIIMOHHOTO
nosmmepa MIL-53(Al), RU 2578600, 08.04.2015, ITateut P®.
5. Crioco6 nosydyeHusi HOPUCTOr0 KOOPAUHAIIMOHHOTO
nonumepa NHo-MIL-101(Al) u mopucTsiii KOOpAWHAIIMOHHBIH
nonumep NHz-MIL-101(Al), nonydennsiit a3tum criocooom, RU
2578599, 27.03.2016, [Tatent PO.

6. Cioco6 moy4deHus: MOPUCTOTO KOOPIUHAIIMOHHOTO

Significant patents (name of the invention, number,
priority date, country, implementation) / List of up to 10
items

1. Adsorbent for removal of hydrocarbons from car
exhaust, RU 8240655, 08.07.2010, RF Patent.

2 Adsorbent for capturing, concentration and storage of
CO2, RU 2420352, 10.06.2011, RF Patent.

3. Adsorbent for separation of mixtures of o-, »- and n-
iIsomers of aromatic compounds, RU 2426581,
29.10.2009, RF Patent.

4. The method of preparation of coordination polymer
MIL-53(Al), RU 2578600, 08.04.2015, RF Patent

5. The method of preparation of porous coordination
polymer NH>-MIL-101(Al), and porous coordination
polymer NH>-MIL-101(Al) obtained by this method, RU
2578599, 25.03.2016, RF Patent.



https://doi.org/10.3390/molecules26020426
https://doi.org/10.1016/j.micromeso.2020.110136
https://doi.org/10.3390/molecules26020426

nonumepa MOF-177, RU 2629361, 29.08.2017, ITatent P®.
7. IByXcTaAuitHbIA c110co0 MOTyYeHUs] TPOIMUOHOBOM KUCIIOTHI,
18.04.2017, RU 2616623, Ilatent P®.

6. The method of preparation of porous coordination
polymer MOF-177, RU 2629361, 29.08.2017, RF Patent.
7. Two-stage process of the propionic acid preparation
18.04.2017, RU 2616623, RF Patent.

13

1. HayuyHoe pyKOBOJCTBO
(Pamunus U.0., Tema, yueHasi CTETICHb, TON).
1. Adponuna E.B., Cuntes u uccienoBaHue agcopOIMOHHbBIX U
KaTAJINTUYECKUX CBOMCTB KPUCTATUTMIECKUX
METAJIOOPTAHUYECKUX KOOPJAMHAIIMOHHBIX MOJUMEPOB Ha
OCHOBE HOHOB Zn?* ¢ IMraHjaMu pa3anuHoOM IPUPOIKL,
maructp, 2009.
2. bensesa E.B., CuHTe3, cTpykTypa U KaTaIUTHUYECKHE
CBOMCTBa METaJII-OpPraHUYECKUX KOOPANHAIIMOHHBIX
MOJINMEPOB c reTepOapoOMaTUYECKUMU u
¢dbeHnIeHKapOOKCUIIATHRIMY JIMTaHAaMH, K.X.H., 2013
3 bapkoBa M.U. [Tonydyenue u razopas3aeauTeIbHbIe CBOMCTBA
KOMITIO3UTHBIX MeMOpaH Ha OCHOBE METaJI-OPraHUuYECKUX
KOOPAVHAIMOHHBIX MOJUMEPOB, K.X.H., 2014.
4. 3usranoBa A.U., 30m0To- 1 cepedbpocoiepkaiine
KOMIIO3UTHBIE MaTepUajbl HA OCHOBE MUKPO U ME€30HOPUCTBIX
METAJJIOPTaHUYECKUX KAPKACHBIX CTPYKTYP - KaTaau3aTopbl
peakuy TUAPOAMUHUPOBaHUS (EeHUTIANIETUIICHA, OaKamaBp,
2014
5. Jlanan /I.B. IlonyueHure HOBBIX CyIpaMOIEKyIsIPHBIX
CTPYKTYpP Ha OCHOBE METaJUI-OPraHUYECKUX KapkacoB Tura MIL
U UCCIIEIOBAHUE X KATAIUTUYECKUX CBOMCTB B PEAKIIHUSIX
KOHJIeHcaluu (DeHWICHIMaMUHA U THJPOAMUHUPOBAHUS,

1. Scientific supervision of postgraduate students

(Full name, subject, academic degree, year).

1. Elena Afonina, Synthesis and investigations of
adsorption and catalytic properties of crystalline metal-
organic polymers based on Zn?* ions and ligands of
different nature, Master, 2009.

2. Elena Belyaeva, Synthesis, structure and catalytic
properties of metal-organuc coordination polymers with
heteroaromatic and phenylene carboxylate ligands. Ph.D.,
2013.

3. Marina Barkova, Preparation and gas separation
properties of composite membranes based on metal-
organic coordination polymers, Ph.D., 2014

4. Alena Zizganova, Au- and Ag-containing composite
materials based on metal-organic framewors — catalysts
for phenylacetylene hydroamination.

5. Dmitrii Ladan, Synthesis of supramolecular structures
based on metal-organic frameworks of MIL-type and
investigation their catalytic properties in reactions of
condensation of 1,2-phenylenediamine and
phenylacetylene hydroamination, Master, 2018.

6. Gregory Deyko, Metal-organic frameworks: synthesis
using ionic liquids and MW-activation, physico-chemical,




maructp, 2018.
6. Jeiiko I'.C., MeTanin-opraHM4ecKre KapKachl: CHHTE3 C
HCIOJIb30BaHNEM MOHHBIX XuaKocTed 1 CBY-akTuBamum,

(I)I/IBI/IKO-XI/IMI/II{GCKI/IC, aI[COp6I_II/IOHHBIC " ra30pa3aCIINTCIIbHBIC

CBOMCTBA, aCIUPAHT, IUIAHUPYEMBIA CPOK 3auThl — 2022 T.
(YyHMBEpCHUTET, Ha3BaHUE Kypca, 00BEM Kypca, epuo).

Vkaszvisaemces onvim npenoéaeaﬂuﬂ U HAy41HO2O pykoeodcmea

ne moavko 6 MUCHC, eciu maxkosgou umeemcs.

adsorption and gas separation properties, post-graduate
student, planned thesis defense — 2022.

2. Teaching

(University, course name, course scope, period).

The experience of teaching and scientific supervision not
only in MISIS, is indicated.
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[Ty6nukamuu 8 CMU - HeT
Ccpuika

Publications in the media No
Link

15 | Hayunas oOiiecTBeHHAs IEITEIIBHOCTD Scientific and social activities
1. yyacTue B IMCCEPTAIMOHHBIX coBeTaX. UieH 1. participation in dissertation councils. Member of the
Huccepranuonnoro copeta MOX PAH /1 002.222.02 dissertation council ZIOC RAS, specialization Physical
NOX PAH no cienimanbHOCTH DU3HYECKas] XUMUS Chemistry 02.00.04. Member of scientific council on
02.00.04. Ynen Hayuynoro coBera no katanuzy MOX catalysis ZIOC RAS.
PAH. 2. editorial boards,
2. PpemaKIHOHHBIX KOJUICTHSX, 3. organizational and program committees,
3. OpraHu3alMOHHBIX U MPOrPAMMHBIX KOMUTETAX, 4. working groups)
4. pabouux rpynmnax The information is current as of the current date
Ceedenust akmyanbHbl HA MEKYWyo 0anmy
16 | Ha ycMoTpenue Optionally:
1. SPIN PUHI] - 2786-8540 1. SPIN PUHII 2786-8540
2. ORCID - 2. ORCID
3. Researcher ID E-3128-2014 3. ResearcherlD E-3128-2014
4. Scopus AuthorID 4. Scopus AuthorIlD
17 | IlepconanbHbiil cailT / Ccbuika Personal website / Link
18 | CCBITKH M5 TIEPEXO/Ia HA CTPAHHITBI Links to the pages of the department/laboratory/center on

the website misis.ru



http://elibrary.ru/author_info.asp?isold=1
http://elibrary.ru/author_info.asp?isold=1

kadeappl/nadboparopun/neHTpa Ha caifTe misis.ru /
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OCHOBHEIC PE3YIBTATBI ACATCIBbHOCTHU BEAYIICTO YUCHOT'O

HccnenoBanus B 00JaCTH CUHTE3a U IPUMEHEHHMSI B a1COPOLIMU
Y KaTaJIN3€ U3BECTHBIX U HOBBIX METAJI-OPTaHUYECKUX
kapkacHbIX cTpyKTyp (MOF) u koopiMHaIIMOHHBIX TOJIMMEPOB,
a TaKXe UX KOMIUIEKCHOM XapaKkTepu3anuu (pu3uko-
XUMUYECKUMU MeToAaMu. Pe3ynbTaThl UCCAEN0BAHUN 110
cunte3y MOF u apyrux nogoOHbIX CTPYKTYp OMyOJIMKOBAaHbBI B
cepuu paboT B IUTUPYEMBIX JKypHAJIaX, a TAKXKe MPeICTaBICHbBI
Ha MEXIyHapo HbIX KoH(pepeHuusax. B atux paborax MOF
UCCIIEIYIOTCS B KaueCcTBe MIAaT(HOPMBI JJIs1 TOTyYeHUS HOBBIX
TUOPUIHBIX TTOPUCTHIX MAaTEPUAIOB — aJICOPOEHTOB JIJIst
CEJICKTUBHOM aICOPOIIMH U XpaHEHHS Ta30B, KOMIIO3UTHBIX
MeMOpaH, MaTPUIL JAJiA 3aKPETUIeHUS] HAHOYACTHI] METAIIJIOB -
HOCHUTEJIEH TeTEepOreHHbIX KaTaIu3aTOPOB, a TAKXKE
CynpaMOJIEKYJISIPHBIX CUCTEM "TOCTh-X03511H". OCHOBHOE
BHUMaHUE YENAETCA pa3padoTKe IKCIPECC-METOIOB TOTYUCHHUSI
JTUX MATEPUAJIOB U CO3JaHUIO HOBBIX CTPYKTYD C
HCII0JIb30BAaHUEM OPUTHMHAIBHBIX OPraHUYECKUX JIMHKEPOB.
Ilomy4eH psil HOBBIX paHEE HE ONMCAHHBIX CTPYKTYP.
Pa3zpaboTanbl METOIbI CHHTE3a PA3INYHBIX MAaTEPHAIIOB 3TOTO
THUIA, CIIEKTPaJIbHbIE METO/IbI KOHTPOJIS U UACHTU(UKALINN
nonyyaeMbix TpoaykToB (MKC, POA, XAS) u npeasioxeHbl
METOIMKH ucnojb30BaHus CBY-akTuBanuu 111 CUHTE3a
obpasmnos MOF.

B pesynbTare 3THX HCCaeI0BaHUI

1. Ha ocHOBe u3BeCTHBIX U BrepBble NoydeHHbIX MOF

Main results of the leading scientist's activity.
Long-term investigations in the field of synthesis,
physico-chemical characterization and applications in
adsorption and catalysis new and known metal-organic
frameworks (MOFs) and porous coordination polymers
(PCP). The results of these investigations were published
in Russian and international journals and presented on
Russian and International conferences.

In these research work, MOFs and PCP are studied as
platforms for preparation of the novel hybrid materials —
adsorbents for selective adsorption and gas storage,
composite membranes, matrices for metal nanoparticles
embedding — heterogeneous catalysts as well as
supramolecular “host-guest” systems.

As results of these investigations:

1. Novel hybrid materials are prepared based on novel and
known MOFs including hybrid frameworks containing
embedded calixarene molecules and metal nanoparticles
Pd, Ag, Au, Co (M/MOF); integrated membranes with
thin polycrystalline MOF layers deposited on porous
supports of different nature, MMM hybrid membranes in
form of MOF nanoparticles embedded in polymer
matrices. It is shown that synthesized materials may be
utilized as selective adsorbents and catalysts.

2. For preparation of hybrid materials, the novel
procedures were developed involving synthesis MOFs




CO3/1aHbl HOBbIE TMOPHIHBIE MATEPHUAJIBI, B TOM YHCIIE,
CYIpaMOJIEKYyJIIpHbIE TUOPHUIHBIE KapKaChl, COJIepKalllie
BHEJIpeHHbIE (DYHKIIMOHALHBIE MOJIEKYJIbl KAIUKC[4 |apeHOB
(xamukc|[4]apen/MOF) u nanouactuisl metamion Pd, Au, Ag,
Co (M/MOF); unrterpupoBaHHbie MEMOpaHbI B BU/I€ TOHKUX
nojukpucramumyeckux cioeB MOF Ha TOBEpXHOCTH MOPUCTHIX
NOJIIOKEK pa3inyHoi npupobl; MMM rulGpuansie MeMOpaHbl
(mixed matrix membranes), mpeCcTaBISIONIAE COOO0I
HaHouyactuilbkl MOF, nHKOpIOpUpOBaHHBIE B MATPHUIIBI
nojsuMepoB. [lokazaHo, 4TO MOTy4YEHHBIE MAaTEPUATBI MOTYT
OBITH UCIOJIB30BAHBI JIJISI CO3JaHUSI HOBBIX CEJIEKTUBHBIX
a71copOEHTOB U KaTaJIu3aTOPOB.

2. JIns1 co3manus McclieIOBaHHBIX THOPUAHBIX MaTEpPUAIOB
pa3paboTaHbl HOBbIE CITIOCOOBI POPMUPOBAHUS METAILII-
OpPraHUYECKUX KapKacOB U3BECTHOM CTPYKTYpPHI C
KOHTPOJIUPYEMBIM pa3MepPOM U MOP(OJIOTUEH KPUCTATUTUTOB.
OTU METOJIbI IPEAYCMATPUBAIOT IIPOBEICHUE PEAKIIUU TTPU
ymepenHo# temreparype (20 — 80°C) u atmochepHOM
JABJICHUH B OTJIMYUE OT PACHPOCTPAHEHHOI'O B HACTOSAIIEE
BpeMsI COJIbBOTEpMaJIbHOTO MeToAa. C nmpuMeHeHueM
OpUTMHAIIbHBIX METOAMK, BiepBbie B ycioBusax CBY-akTuBanuu
PEaKIMOHHOM MaCChI IPU aTMOC(EPHOM JABICHHUH TTOTYYCHBI
HaHOKpPUCTAITBI MUKpornopucToro kapkaca MIL-53(Al) u
ME30IOPHUCTOTO aMUHO-MOAU(PHUITIPOBaHHOTO Kapkaca NH,-
MIL-101(Al).

3. C npuMeHEeHHEM OPUTHHAIIBHBIX CIIOCOOOB, MPU YMEPEHHOU
temneparype (~80°C) u atmochepHOM JaBICHUN
CHUHTE3UPOBaHbl HOBbIE KOOPJIMHAIIMOHHBIE CTPYKTYPhI

with controllable crystallite size. These methods are
realized at moderate reaction temperature (20 — 80°C) and
atmospheric pressure. For the first time, the nanocrystals
of microporous framework MIL-53(Al) and mesoporous
framework NH,-MIL-101(Al) were prepared according to
elaborated procedures.

3. According to original methods in moderate conditions
(~80°C) and atmospheric pressure, the novel coordination
polymers with different topology based Zn?* ions and
carboxylate N-containing heterocyclic ligands were
synthesized including three Zn(Il)- pyridine -2,5-
dicarboxylate frameworks. Their adsorption capacity on
H. was studied. Structure of novel MOFs was established
by pXRD using synchrotron radiation.

4. For the first time, novel supramolecular hybrid
frameworks, such as calix[4]arene/MOF-5 were
synthesized by original approach in situ.

5. Novel catalytic systems in form of new and known
MOFs containing embedded Pd, Ag, Au and Co
nanoparticles were synthesized. The confinement effect of
MOFs was found. This effect hinders the aggregation of
metal nanoparticles. So, the small metal nanoparticles
with sized up to 4 nm are located in MOF matrices. This
property allows one to regulate a selectivity of MOFs-
based catalysts.

6. Novel Co-containing catalysts were obtained by
introducing Co nanoparticles in MIL-53(Al) matrix. It was
found that crystalline structure of the framework retains in




Pa3IMYHOM TOIOJIOTMH Ha OCHOBE MOHOB Zn" ¢
KapOOKCUIATHBIMU N-COIepKAIIUMH I'eTePOLIMKINYECKUMU
aurasaamu. B Tom yucie, ojay4eHsl TpU HOBBIX
mukponopuctseix Zn(Il)-nmupuaun-2,5-nukapOokcunaTHBIX
Kapkaca. MccienoBana ux aacopOLUOHHAs EMKOCTb 110
Bogoponay. Kpucramimueckas ctpykrypa u coctaB HOBbIXx MOF
YCTaHOBJIEHBI METOIOM PEHTI€HO(A30BOI0 aHAJIN3A C
IIPUMEHEHUEM CHUHXPOTPOHHOI'O U3JIYYEHHUS U MTOATBEPKICHBI
(U3UKO-XUMUYECKUMH METOJaMHU.

4. BriepBble CUHTE3UPOBAHBI CYIPaMOJICKYJISIPHBIC THOPUIHBIC
Kapkacel kanukc[4]aper/MOF-5 tuna «rocTb-xo3sMH» COTJIACHO
OPUTHUHAIIBHOMY OJIHOCTaJAMMHOMY CIIOCO0Y in Sifu. ITOT METO.
IPEANoJIaracT BBEAEHUE MOJIEKYH KaJuKc|[4]apeHoB ¢
pa3sTUYHBIMU (DYHKIIMOHATBHBIMHU 3aMECTUTEIISIMUA B apEHOBOM
«KOP3UHE» B MMOPUCTYIO CTPYKTYPY METAILT-OPTaHUYECKOTO
kapkaca MOF-5 B nporecce ero cunresa.

5. IlosyyeHbl HOBBIE KATAIMTUYECKHUE CUCTEMBI,
MIPEICTABISAIONINE COOO0M N3BECTHBIE U HOBBIE METAILI-
OpraHMYecKue KapKachl, coaepkaie Hanodactuisl Pd, Ag, Au
u Co. BeisiBnen orpannuutensHbli 3Q ekt merani-
OpraHUYECKUX KapKaCcOB, MPEMSATCTBYIOMINI arperaiuu
HaHO4YacTUL MeTaJuIoB. HaliieHo, 4TO BHE 3aBUCUMOCTH OT
npupossl MOF (coctaB 1 TOMOJOTUsI, TUI TOPUCTON
CTPYKTYPHbI), IPUPOJIbI U COJICPIKAHUS METAIIA, & TAKKE
crioco0a BBEJICHUSI IPEKypcopa U METOJIa €r0 BOCCTAHOBJICHUS,
B IMOPUCTOM MaTpule GOpMUPYIOTCS HAHOYACTHUIHI MAJIOTO
pa3Mepa co cpenHuM auamerpom 1.5-4 um. Manblid pazmep
BBEJICHHBIX YACTHUIl METAJUIOB CIIOCOOCTBYET MX JIOKAJIHM3ALUU B

hard conditions of precursor reduction (H,, 400°C).

7. For the first time Pd-containing catalysts based on Pd
nanoparticles embedded in the microporous MOF-5 and
mesoporous MIL-100(Fe) were prepared using SCF
conditions.

8. It was found that using metal-organic frameworks with
benzene-1,4-dicarboxylate linkers as Pd supports allows
one to achieve ~ 100% selectivity on alkene in partial
hydrogenation of polyunsaturated compounds over
Pd/MOF catalysts.

9. It was demonstrated that undesirable reaction of
exhaustive alkyne hydrogenation over PA/MOF systems is
supressed using Pd nanoparticles embedded in MOF
matrices N-containing linkers.

10. For the first time, FTS process was carried out using
Co/MIL-53(Al) catalysts. Co/MIL-53(Al) catalysts
demonstrate a high selectivity towards C>" hydrocarbons
as compared to convenient Co/Al,O3 catalysts.

11. For the first time, it was found that Au-containing
Au/MIL nanohybrids are efficient catalysts of
phenylacetylene hydroamination with anilne. The
conversion as high as ~ 99% is achieved over 5%Au/MIL-
100(Fe). The 1-5%Au/NH,MIL-101(Al) catalysts show a
high selectivity on imine - ~ 100%.

12. The novel integrated membranes based on
microporous HKUST-1 and ZIF-8 frameworks supported




MOpax HOCHUTES, YTO MO3BOJISIET PETYIUPOBATh CEIEKTUBHOCTh
KaTaimn3aTopoB Ha ocHoBe MOF.

6. [lonydeHbl HOBbIE KOOATIBT-COJIEPKAILINE KaTaIU3aTOPBI
nyTeMm BBeaeHus: Hanovyactull Co B matpuity MIL-53(Al).
HaiineHo, 94TO UIEHTUYHOCTh KPUCTATUIMYECKON CTPYKTYPhI
KapKaca COXpaHseTCs B )KECTKUX YCIOBUSIX BOCCTAHOBJICHUS
npexkypcopa (Tox H,, 400°C).

7. BriepBbie MeTO0M (hJITIOUTHOTO CUHTE3a MOJYICHBI
najiaui-coiepKaliue HaHOTUOPHIbI, TPEACTABIAIOMINE COOOM
HaHOYaCTHIbI Pd, MHKANCyTupoBaHHBIC B MaTpHUIIAX METaILI-
OpraHuYecKuX Kapkacos - mukpomnopuctoro (MOF-5) u
mesomnopucroro (MIL-100(Fe).

8. Haiineno, 4to mpu npoBeAeHUU NaplHaTIbHOTO THAPUPOBAHUS
3aMEIICHHBIX AIKMHOB Ha MaJUIaInii-CoAep Kaliux
karanu3aropoB PA/MOF ucnons3oBaHue B KayeCTBE HOCUTENEH
MeTaJI-OPraHUYECKUX KapKacoB ¢ OeH30-1,4-
JTUKapOOKCHIIATHBIMU JIMHKEPAMH TIO3BOJIET IOCTHYb BHICOKOM
CEJIEKTUBHOCTH 110 ajkeHaM (110 ~ 100 %).

9. Tloka3aHo, YTO HEXKeJlaTelIbHAs PEaKIMs UCUEPIBIBAIOIIETO
TUAPUPOBAHMS 3aMEIIEHHBIX AIKUHOB B HACBIILIEHHOE
COCIMHEHHUE TTOAABIISIETCS IyTeM 3aKperuieHus: HaHodacTull Pd B
Marpuniax MOF c azoTcoaepkaiiumMu JIMHKEpaMU WU NPU
BBEJICHUU «TOCTEBBIX» MOJIEKY] Kanukc[4]|apeHa ¢ N-
3aMECTUTENSIMU, a TAKKE MPU UCIIOIB30BAHUU METOA
¢drouHOTO CHHTE3a JJ1s ToTyueHust karanuzatopoB PA/MOF.

10. Bnepssie Ha HOBBIX KaTanu3zaTopax Co/MIL-53(Al),
MOJIy4YeHHbIX Ha ocHOBe kapkaca MIL-53(Al), npoBenenbl

on polymeric and inorganic supports are created for
selective gas separation. The selectivity of these
membranes on CO, and CH,4 exceeds Knudsen’s
selectivity.

13. The novel methods for the preparation of hybrid
MMM membranes are developed including one-step
crystallization in situ MOF nanoparticles in the polymer
solution.

14. The developed nanoadsorbents based on microporous
metal-organic frameworks of MIL-53(Al) type were
studied for removal pesticides from water. These materials
show a high adsorption efficiency as compared to
common carbon-based materials.

15. The developed suparamolecular systems "Host-guest "
based on mesoporous NH>-MIL-101(Al) framework
containing embedded calixarene molecules show
enhanced catalytic properties in the condensation of 1,2-
phenylenediamine and ketones for synthesis of practically
important 1,5-benzodiazepines. These materials
demonstrate also a high adsorption ability on ethane and
methane.

16. It was found that synthesis parameters impact
significantly on the dispersion and morphology of zeolitic
imidazolate framework ZIF-8. Prepared nanomaterials
show an efficiency in catalytic synthesis of methyl ether
of propylene glycol.




pEaKIMy CUHTE3a YIIIEBOAOPOAOB 0 Puiepy-Tpormry.
[Tonyyennsie HanoruOpuasl Co/MIL-53(Al) nemoHCcTpUpyIOT
MOBBIIIEHHYIO CEJIEKTUBHOCTh B OTHOILIEHUH LIEJIEBBIX
yriaeBoaopo1oB C5+, 1o CpaBHEHHIO C KaTaau3aTopoM
cpaBuenust Co/Al,Os.

11. BriepBble moka3aHo, 4TO 30JI0TO-COAEPKAINE HAHOTUOPHIbI
Au/MIL saBnstorcst 3¢ (PeKTUBHBIMU KaTalu3aTopamMu
TUIPOAMUHUPOBAHMS (peHUIAlleTUIICHA aHUIUHOM. B
npucyTcTBuu Katanmusaropa 5%Au/MIL-100(Fe) ¢ nonamu Fe**
B KaU€CTBE HEOPTraHWYECKUX KOOPAUHAIIMOHHBIX IIEHTPOB
nocturaercst Kousepeus ~ 99%. Karanuzaropsr 1-
5%Au/NH2MIL-101(Al) Ha ocHoBe
amuHoMouuimpoBanHoro kapkaca MIL-101(Al) ornuuarorest
BBICOKOH CEJIEKTUBHOCTHIO - ~ 100% 1o umuny.

12. Ha ocHOBE OpUTHHAIBHBIX MOX0/I0B, MO3BOJISIOIINX
JOCTUYb HEMPEPHIBHOE CIUIOUIHOE NOKPBITUE TOBEPXHOCTH,
CO3/1aHbl HOBbIE MHTETPUPOBAHHBIE MEMOPaHBI IS
ra3opasiesieHus, MPEACTABISIONINE COO0M TOHKHE
MOJIMKPUCTAJUTMYECKHUE CIIOU MUKPOIIOPUCTOTO
denunenkapbokcunataoro kapkaca HKUST-1 u
[IE0JIUTOTIOI00HOTO IIMHK-UMUAa301aTHOTO Kapkaca ZIF-8,
HaHECEHHbIE Ha KepaMHUECKU (OKCH]I AIFOMUHUA) U
KepaMU4eCKUil (OKCHU AIFOMUHHUS) U METAINIOKEPAMUYECKUIM
(UMpKOHAT aTIOMHHUS HA CTAJIbBHOW CETKE) HOCUTENH, a TaKKe
MOJIMMEPHYIO MOI0KKY U3 nonuakpuiaonutpuia (ITAH).
CelleKTUBHOCTh HOBBIX MHTETPUPOBAHHBIX MEMOpPaH B
otHowmeHnu CO, u CH4 npeBbIaeT ceneKTUBHOCTD 1O
Knynceny. Ot pe3ynbTraThl HOATBEPKIAIOT "KaueCTBO"




(HEnPepBIBHOCTH, INIOTHOCTh, OTCYTCTBUE 1E(PEKTOB)
CENIEKTUBHOTO cJiosi Ha ocHoBe MOF.

13. Pa3pabGoTaHbl HOBbIE CITIOCOOBI OJYUYEHUSI THOPHUIHBIX
MMM memOpaHn: 1) MeTo1 cuHTe3a In Sitl HAHOYACTHIL
IIEOJIMTOIIOJOOHOTO UMHUIA30JIATHOTO Kapkaca ZIF-8 B
pactBopax nojumepoB PIM-1 u Ionuumun 6FDA-ODA u 2)
OJTHOBPEMEHHOE BBEJICHUE B MOJUMEPHYIO MAaTPUIly HAHOUYACTHIL
JIBYX BHJIOB METAJI-OPraHUUYECKUX KAPKACOB - MUKPOIIOPUCTOIO
NH,-MIL-53(Al) u me3onopuctoro NH>-MIL-101(Al). Takoe
COUYETaHME JIBYX BUJIOB HAHO00aBOK C Pa3TUIHOM
MOPUCTOCTHIO MIPUBOJUT K TOBBIMICHUIO KO (DHUITUEHTOB
MIPOHUIIAEMOCTH MPU COXPAHEHUU CEIIEKTUBHOCTH
razopaszaenenus. [[puroToBaeHHbIE C TPUMEHEHUEM HOBBIX
MeToA0B THOpuHEIe MMM MeMOpaHbl OTIUYArOTCS
YJIYUIlIEHHBIMU ra30pa3eUTEeIbHBIMUA CBOMCTBAMH 10
CPaBHEHMIO C UCXOIHOM MOJIUMEPHON MATPULICH.

14. PazpaboTranHbIe HAHOAICOPOEHTHI B BUJI€ HAHOYACTHII
MeTaT-opraHudeckux kapkacoB tuna MIL-53(Al), Bkitogas
HOBBIE€ CTPYKTYPHI CO CMEIIAHHBIMU OPTaHUYECKUMH JIMHKEPAMHU
OBLITM MCTIONB30BAHBI JJISI YAAICHUS U3 BOJIBI PACTBOPEHHBIX B
Hel necTUUAOB (B TOM unciie, 2,4-J1). OTh HaHOMaTepuaibl
3apeKoOMeHI0BaH ce0s Kak 6onee d(pPpexTuBHBIE ancOPOCHTHI
M0 CPAaBHEHHIO C TPATUITMOHHBIMU YTIIEPOTHBIMU MaTEepHATIaAMH
(B TepMHUHAX KMHETHUKA aJCOPOITIN)

15. Pa3zpaborannbie cynpaMoiIeKyIsipHbIE CUCTEMBI "TOCTh-
x035iuH" Ha ocHOBe Me3onopuctoro kapkaca NHo-MIL-101(Al),
coJieprKalllie BHEAPEHHBIE MOJICKYJIbI KaJIMKCAPEHOB




Pa3IMYHOTO COCTABA, OTINYAIOTCA YIAYUIIEHHBIMU
KaTaJUTHYSCKUMHU CBOMCTBAMH B KOHAeHcauuu 1,2-
(dbeHuIeHIMaMHa U KETOHOB JIJIS1 TTOJTyYEHUs TPAKTUYECKHU
BaXXHBIX 1,5-0€H30/1Ma3eMHOB. DTH K€ MaTepHaIbl
JIEMOHCTPUPYIOT BBICOKYIO aICOPOIIMOHHYIO CTIOCOOHOCTD T10
OTHOIIIEHUIO K JIETKUM YTJIEBOJIOPOJaM: METAHY U 3TaHY.

16. bbuto Moka3zaHo, 4TO yCIOBUS MPUTOTOBIEHUS 00pa3LoB
[IEOJIUTONOJOOHOT0 UMK 1a30JaTHOTO Kapkaca ZIF-8
CYILIECTBEHHO BIUSAIOT HA pa3Mep U MOp(OIoTHuio ux
KPUCTAJUTUTOB, TIPU 3TOM, B 3aBUCUMOCTH OT BEIOPAHHOTO
METOJa CUHTE3a pa3Mepbl KPUCTAJUIMTOB U3MEHSIOTCS B
nuana3zone 150-770 um. [IpurotoBneHHbIe HAHOMATEPHUATIBI
ABIAIOTCS 3P (HEKTUBHBIMHU KaTaIN3aTOpaMH B CUHTE3€
METHJIOBOTO 3(hHpa MPOMUICHTIUKOJIS.




