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0 KoMnaHuu

000 «I'TK CuHTes» AnsaeTca cneunanmsnpoBaHHbIM NOCTaBLMKOM aHAIUTUYECKOTO U
obuenabopatopHoro ob6opyaoBaHUA C MHOFONETHUM ONbITOM. B cBA3M ¢ BBEAEHHbBIMM B OTHOLLEHUM
Poccuum caHKUMAMU, Lenbio Hallel KoMNaHUM ABASIETCA AOCTOMHOE MMNOPTO3aMeLLEHME.

KomnaHua npuaep»KMBaeTca KOHUENUMM BHEAPEHMA NePeLoBOro aHaMTMYEeCKoro 060pyaoBaHus B
Hay4Hble LLeHTPbl U TEXHOOTMYECKME NPOU3BOACTBA.

HanpaBneHml AeATeNIbHOCTU U YCIYT .

AHanuTMyeckme npmbopbl U 060pya0BaAHME CMEKTPASILHOIO UCCNEA0BAHUA 3/IEMEHTHOIO COCTABa
(MCKpOBbIE ONTUYECKME SMUCCUOHHbIE CMEKTPOMETPbI, 31EMEHTHbIEe aHann3aTopbl CS u ONH).
O6opygoBaHue a1 aTOMHOM CNeKTpocKkonuu (aTomHo-abcopbunoHHble cnekTpomeTpbl, UCM-03C).
Ob6opyaoBaHue Ana Macc-cnekTpomeTtpuyeckoro aHanmnsa (ICP-MS, GC-MS, LC-TQ, MaldiTOF).
ObopygoBaHue aaa xpomatorpadpuu (rasosas, KMAKOCTHAA, MOHHAA).

Ob6opynoBaHWe ans MONEKYNSIPHOM cnekTpockonuu (cnekTpodoTomeTpbl, cnektpodayopumertpbl, MK-
dypbe CNEeKTPOMETPbI, pPaMaHOBCKNE CNEKTPOMETPbI).

PeHTreHodnyopecLeHTHbIe CNEKTPOMETPbI (HAaCTO/bHbIE M NOPTaTUBHbIE), AUbPAKTOMETPbI.
AHanusaTopbl pasmepa YacTuu, aHaIM3aTopPbl MOPOLLKOB (HACbINMHAA NJAOTHOCTb, TEKYYECTb,
AMNCNEePCHOCTb, OAHOPOAHOCTb U T.4.), aHaNM3 yAe/IbHOW NOBEPXHOCTMU NOPOLLKOB, MOPUCTOCTHU.
INEeKTPOHHaA CKaHMPYHOLLLAs MUKPOCKONUA.

CywwnbHble WKadbl, MydenbHble Neyn, KAIMMaTUYeckme Kamepsl 1 ap.

Bokebl [ "A", "B" 2 Knacca 6uonormyeckoit 6esonacHocTU.

NabopatopHaa mebesnb, BbITAXKHbIE CUCTEMBI.

ObuwenabopatopHoe 0bopyaoBaHME N NPOOBONOAFOTOBKA: MUKPOBOIHOBbIE CUCTEMbI PA3N0KEHUA NPOB;
CUCTEMbI MMKPOBOJ/IHOBOTO CUHTE3a, CUCTEMbI KMCIOTHOTFO Pa3fioXeHMA NPob; M3mesbuyeHUe U pacces;

aHaIUTU4YeCKne BeCbl 1 4p.

MoppobHee o MK CuHTe3

000 “T'TK “CuHtes”

WWW S| ntez_ I a b ru r. EkaTepuHbypr yn. Kyibbiwesa, 4.55, opuc 507

E-mail: info@sintez-lab.ru
Ten.: +7 (343) 271-01-26



KBagpynonbHbIA Macc-
CNEKTPOMETP C UHAYKTUBHO-
cBA3aHHOM nnasmoi ICP-MS SQ
9000 Angelia Scientific

MwuKpoBO/HOBaA cuctema
cuHTesa Preekem Nova 2S

CKaHUPYHIOLLNIN 3NEKTPOHHbIN
mukpockon KYKY-EM8100 FEG-
SEM

www.sintez-lab.ru

www.sintez-lab.ru

ATOMHO0-abCcopOUMOHHBIN
cnekTpomeTp Beijing Haiguang
Instrument GGX-910

YHuBepcanbHbIA HACTONIbHbINM
peHTreHopyopecLeHTHbIN
cnektpometp X-Calibur

MuKpoBonHoBasa cuctema
pasnoxeHusa npob Preekem
Topex+

la30BbIli XpoMmaTOMacc-
cnektpometp GC-MS 1000
Hexin

AHanusatop pasmepa u
dopmbl yacTuy, Bettersizer S3
Plus

CneKkTpoMeTp C UHAYKTUBHO-
CBA3aHHOM Na3mol [paHAa-
ncn
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BmecTte co3gaem nyyllee byayuiee ana nogeiu
U NNAaHeTbl

CUBYP - st0:

- 6osee 20 MPOMBIIUIEHHBIX TPEANPUATHS [0 epepadoTKe MOOOYHBIX MPOAYKTOB
00bIYM HE(TH U Ta3a U APYroro yrieBOJAOPOIHOTO ChIPhs B MPOIYKTHI C BHICOKOI
100aBJIEHHON CTOMMOCTBIO

- bonee 11 MHJITTMOHOB TOHH HE(PTEXUMUYECKUX POU3BOICTBEHHBIX MOIIHOCTEN
- bonee 60 cTpaH ’KcHopTa
- 10 Hay4YHO-TEXHUYECKUX LIEHTpa

- 6osiee 5000 HOBBIX COTPYIHUKOB €XKET0aHO, U3 HUX 1500 MOI0IBIX
CIEIUATCTOB

- oguH u3 TOII-10 nyumux padoronatesneii mo Bepcun Head Hunter

CnnoyéHHan Kaxpgbiii aeHb be3onacHocTb
KomaHaa CTaHOBUMCA Nyuylle 6e3 komnpomuccos

YMHbIV pe3ynbTaT B3anmoyBaxkeHue MapTHepcTBO
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Hukonaeeckue umenus 2025

I1lJ1eHapHBIE TOKJIAAbI

I'astorennas cBsi3b B KOOpHHHaHHOHHOﬁ XUMHHU: HCKOTOPLIC
HOBBIC PE€3YyJIbTAThI

C. A. AjoHus®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
S@UI] UpHX CO PAH, yn. @asopckozo 1, Hoeocubupck 630090
adonin@niic.nsc.ru

lanorennas cBsa3p (I'C) — cnenmduueckuii BUA HEKOBAJICHTHBIX B3aWMOJCWUCTBUMN, B
KOTOPBIX aTOMBI TaJIOT€HA BBICTYMAIOT B HEOOBIYHOM ISl HUX POJU aKIENTOPa HEMOICICHHON
9JIEKTPOHHON Maphl. DTO SBJICHUE, XOTSA M OBLJIO U3BECTHO JIaBHO, U3y4YaeTCs CUCTEMaTHYECKU
JIMILb HA MPOTSHKEHUU MOCIEAHUX JABYX JecsaTuieTuil. OcoOblii MHTEpeC OHO MpPENCTaBISET B
KOHTEKCTE COBPEMEHHOW KOOPJAMHALIMOHHON XUMUHU.

B noxmane OyayT mpenctaBiieHbl pe3ysbTaThl, MOTYYEHHBIE HAllle Hay4HOM TPyMNIol Ha
MPOTSHKEHUH TIOCIenHuX JieT. Bce onu cBsizanbl ¢ nzydeHueM ['C B HECKOIBKHUX IMOJKIACCAX
KOOPJAMHAIIMOHHBIX COEIMHEHUI — rajJjloreHoMeTajljiaTax, METaJUI-OPTaHUYECKUX
KOOPJIMHALIMOHHBIX IIOJMMEpax, a TakkKe KOMIUIEKCAX C MOJMHOJAPEHCOAEepKAIINMHU
JIUTaH/IAMH.

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 23-73-10054).
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D-n-A MOJIERYJIBI B POJIA JIMTAHAOB JJIsl JIOMUHECHECHTHBIX KOMIIJIEKCOB
MEPEXOIHBIX METAJLJIOB

E. B. I'payesa
Hnemumym xumuu, C.IlemepoOypeckuii 2ocyoapcmeenHulil yHugepcumem, YHusepcumemcKui

np. 26, C.Ilemepoype 198504
e.grachova@spbu.ru

KomOuHnanust B 0JHOH MOJIEKyJe 3JE€KTPOHOAOHOPHOM M 3JIEKTPOHOAKLENTOPHOM Ipymil,
Yyepe3 CONPSKEHHBIN TT-TMHKEp, MPUBOAUT K CO3JAHHIO CHUCTEMBI «JIOHOP-TMHKEP-aKIEITOP»
win D-n-A, xoTopasi mpeiHa3HavyeHa JUIsl Ipolecca nepeHoca 3apsaaa npu GoToBo30yKICHUN.
HecomHeHHBIM npenmyiecTBoM D-m-A CO€IMHEHNH SBISETCA BBICOKAs YyBCTBUTEIBHOCTH K
IpUpOJIE KaXKJOr0 KOMIIOHEHTa (JJOHOPA, aKIEeNnTopa U T-JIMHKEpa), YTO OTKPHIBACT IIMPOKUE
BO3MOXHOCTH JJIi MOJIEKYJISIPHOTO JM3aiiHa, HAlpPaBJIEHHOI'O HA KOHTPOJIb (HOTOPUZNYECKUX
CBOMCTB.

OObennHeHNEe CBOMCTB JOHOPHOIO caiTa M 3JEKTPOHOJOHOPHOM TIpymHmbl B OAHOM
(¢parMeHTe MO3BOJIAET HCIONB30BaTh D-m-A cucTeMbl Kak JIMTaHIbl s KOMIUIEKCOB
MEPEXOAHBIX METAJJIOB, YTO, B CBOIO OYEpElb, MO3BOJIAET NMPeoOpa3oBbIBaTh I(P(EKTUBHBIC
CHHIJIETHBIE MOJIEKYJISIPHBIC SMUTTEPHI B TPUILIETHBIC.

B noxnane oOcyxnaercst nu3aiiH D-m-A naMrasioB, HECyIIMX aJKWHWIbHYIO TpyINIy B
Ka4eCcTBE AJIEKTPOHOJOHOpHOTO (parmMenTa u  ¢ochonneByo, (OCHUHOKCHIHYIO WU
NUPUIOHUEBYIO IPYIIbI B KAYECTBE 3JEKTPOHOAKIENTOPHOro (hparmMenta, u porodusndeckue
cBorictBa komruiekcoB Au(I)[1,2], Au(Ill)[3,4] u Pt(I1)[4-9] ¢ aTumMu nurangamu.

Paboma evinonnena npu ¢unancosoti noooepiicke PH®D (npoexm 24-13-00024) u c
ucnonvzosanuem obopyoosarus Pecypcuvix yenmpos Hayunoeo naprxa CIIOI'Y: «Maenumno-
PE30HAHCHble  MemoObl  Uccredosanusy, «Memoovl aHanuza cocmasa — Gewecmeay,
«Penmeenooughpakyuonuvie memoost ucciedosanus eeujecmsay, «Onmudeckue u nasepHvie
MemoOobl UCCIe008aHUS 8euiecmeay, « Boiuuciumenvusiii yenmpy, « Kpuoeennulil yeHmpy.

[1] S. Petrovskii, A. Paderina, A. Sizova, E. Grachova, Inorg. Chem. 2023, 62, 5123.

[2] S. Petrovskii, A. Petrovskaia, A. Sizova, V. Sizov, E. Grachova, Chempluschem 2023, 88,
€202300155.

[3] M. Luginin, D. Snetkov, A. Sizova, A. Paderina, V. Sizov, E. Grachova, Dalt. Trans. 2025,
54, 2950.

[4] M. Luginin, A. Paderina, A. Sizova, E. Tupikina, E. Grachova, Molecules 2025, 30, 2434.
[5] A. Paderina, S. Slavova, S. Petrovskii, E. Grachova, Inorg. Chem. 2023, 62, 18056.

[6] A. Petrovskaia, S. Petrovskii, A. Sizova, V. Sizov, A. Paderina, C. Miiller, E. Grachova,
Organometallics 2024, 43, 2495.

[7] E. Grachova, A. Paderina, A. Sizova, Chem. — A Eur. J. 2024, 30, ¢202402242.

[8] A. Paderina, S. Slavova, E. Tupikina, D. Snetkov, E. Grachova, Inorg. Chem. 2024, 63, 17548.
[9] D. Snetkov, M. Luginin, T. Gerasimova, A. Paderina, E. Grachova, Inorg. Chem. 2025, 64,
8565.
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MoHoMoJ1eKyJISIPpHbIe MATHUTHI HA OCHOBE KOMILJICKCOB JUCIPO3HUS:
CHHEPrusi MEKAY IKCIIEPUMEHTOM U KBAHTOBOM XMMHUeEH

H. IL. I'punian, A. A. Imutpuen
UXKI CO PAH, yn. Hucmumymckasa 3, Hosocubupck 630090

gritsan@Xkinetics.nsc.ru

JlantaHOMABI HWMEIOT (PYHIAMEHTAILHOE 3HAUYEHHWE B COBPEMEHHOW XUMHH H
MarepuaioBeieHnd. B yacTHOCTM, JAaHTAHOWABI CTald  BaXKHBIMU  KOMIIOHEHTAMH
(OYHKITMOHATILHBIX MOJICKYJIIPHBIX MAarHUTHBIX MAaTCPUATIOB W3-32 MX OOJBIIUX MAarHUTHBIX
MOMEHTOB, OOJBIIONW AaHU30TPONMH M MEJICHHOW pelakcanuu HamarHudeHHoctu [1]. Vixe
[OJly4Y€H OJHOMOHHBIII MarHUT Ha OCHOBE METaJUIOLEHa MAMCIPO3US C TEeMIepaTypoil
0JIOKMPOBKK HamarHudeHHoCTH Bhimie 77 K [2]. LlenenanpapiieHHBIH TOMCK HOBBIX MaT€pHAJIOB
TpeOyeT HCIOJIb30BaHUSA OOJBIIOr0 KOJMYECTBA DSKCIEPUMEHTAIBHBIX U TEOPETHYECKHX
MeToq10B. [Ipu 3TOM CyIIIECTBEHHO BO3pOCia POJib KBAHTOBOXMMHYECKUX PACUYETOB, KOTOPHIE
MO3BOJISIFOT JOCTUYD JIETAJIbHOTO IOHUMAHHSI MArHUTHBIX CBOMCTB HOBBIX MAaTE€pPUAJIOB U CBS3ATh
3TU CBOMCTBA € 3JIEKTPOHHOW M MOJIEKYJISIPHOU CTPYKTYPOU.

B ciydae naHTaHOMIOB KOPPEKTHBIM Yy4YeT pENATUBUCTCKUX J((HEKTOB M MHOrO-
KOH(UTYPAIIMOHHOM TPUPOJIBI COCTOSIHUN MMEET NIEPBOCTENICHHOE 3HaYeHHE. [[09TOMY pacdeTsl
pOBOIMIN BhICOKOYpPOBHEBBIMU MeTogaMu SA-CASSCF, compoBokmaeMbpIMU y4€TOM CIUH-
opoutansHOM cBsi3u (SOC) BHE paMOK TEOPUU BO3MYIIICHHUS.

¢ KD8KD7..... KD1 . d
4F9l2
74
6 exp calc
Hise 2 5 4E-3 = Tory=2.4E-3
£ o
104
— Orbach + Raman + QTM
i R T T T T )
g : AE, cm”! 04 02 03 04 05
-0 o M/p, 10 ' goo | 400 & 0 1T, K1

Puc. 1. CtpykTypa KOMIIIEKca 1 OCh JIETKOro HaMarHu4uBaHuA (a), 6apbep OJIOKHMpPOBaHMS HaMAarHUUEHHOCTH (D),
Y4YacTOK IOJIOCH! JIIOMHHECHEHIMH (¢), KMHETHKa 3aTyXaHWsl HaMarHWYeHHOCTH JUI JUAJEPHOTO KOMILIEKCa

{DyIHZnH} (d)

Pe3ynbTarhl pacueToB, @ MIMEHHO BOJHOBBIE (DYHKIIMHM U SHEPTUU MArHUTHBIX MOAYPOBHEH
(Puc. 1b), ucnonp3zoBanu A pacyeTa MarHUTHOW BOCIPUUMYHMBOCTH U HAMArHWYEHHOCTH,
apaMeTpoB CIHUH-TAMUIBTOHUAHA AJIS TICEBJO-CIIMHOBBIX COCTOSIHMM, MaTPUYHBIX AJIEMEHTOB
NEpPEeXOJHbIX MArHUTHBIX MOMEHTOB MEXJIy MAarHUTHBIMU MOAYPOBHSMH C HAaMMEHbIIECH
SHEpPrueu, JJig OLCHKUM JUHAMHUKU peJlaKcallid HaMarHWYE€HHOCTH, B TOM YHCIIE BPEMEHU
TyHHeNupoBaHus HamarHudeHHoctu (Puc. 1d). Bce 3To mo3BonsieT neTanbHO TOHATH M
OOBACHUTH  CTaTMYECKME W  JUHAMHUYECKME  MAarHuTHBIE  CBOWCTBA, UYTO  OyneT
MIPOJIEMOHCTPUPOBAHO C HCIIOJIB30BAHUEM JKCIIEPUMEHTATIBHBIX PE3yJbTaTOB HAIIMX KOJUIET
[3,4] u tuTEpaTypHBIX TAHHBIX.

Paboma evinonnena npu gpunancosoii noooepoicke PH® (npoexm 22-13-00077-11).

[1] Lanthanides and Actinides in Molecular Magnetism, Eds. R.A. Layfield, M. Murugesu, Wiley, Weinheim,
Germany, 2015.

[2] F.-S. Guo, B.M. Day, Y.-C. Chen et al., Science, 2018, 362, 1400-1403.

[3] A. Zabala-Lekuona et al., Dalton Trans., 2024, 53, 7971-7984.

[4] N.G. Osipov et al., Inorg. Chem. Front., 2025, 12,2092-2102.
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Kommiiekcosl MeTa/1J1I0B JJIA JII/ITOFpa(l)I/II/I BBICOKOI'O paspeiicHusd
A.C. Camynunonuc, UK. Py6rona, J[.C. AAmOynaros, C.A. Hukonaesckuii, M.A. Kuckun

HOHX PAH, Jlenunckuu np. 31, Mockea 119991
mkiskin@igic.ras.ru

CoBpeMeHHass MUKpPORJIEKTPOHHKA TECHO CBSI3aHA C Pa3BUTHUEM IOJXOJOB K MOJIYYEHHUIO
JNEKTPOHHBIX KOMIIOHEHT U CJOXHBIX HWHTETPAIbHBIX CXEM, TMOJIy4aeMbIX METOJaMHI
¢doronuTorpadun u JerupoBanus. bypHoe pa3zBUTHE JIEKTPOHUKH ONPEAETHIO HEOOX0IUMOCTh
[I€pPEX0/1a UHTETPAJIBHBIX CXEM YCTPOMCTB Ha HAHOYPOBEHD, & BHEPEHUE UHTETPAJIBHBIX CXEM C
BBICOKOM IIJIOTHOCTBKO KOMIIOHEHT CIOCOOCTBYET YCKOPEHHIO M COBEPLIEHCTBOBAHHUIO
AJIEKTPOHHBIX TeXHONIOTHH. B (oTonurorpadun MuHHMaTIOpH3anKs CXEMbI HAPSMYIO 3aBHCHT
OT JUTMHBI BOJTHBI U3ITyYCHHUSI, IEPEX0]] OT BUIUMOTO CBETa K TiTybokomy yibrpaduonery (DUV)
MO3BOJIMIIM pa3pabaTeiBaTh MHTETpaibHbIe cXembl ¢ Tomosnorued 100-200 HM, a BHeapeHHE
skcTpemanibHoro ynbrpaduonera (EUV) mpubnusuno moigydyeHHE TEXHOJOTHYECKHX Y3IJI0B
pazmepoM 5 HM U MeHee. [lepexon Ha HAHOYPOBEHb MPEABABIAET CBOU TPEOOBAaHUS K METOY,
YHUCTOTE TIpoliecca U BEIOOPY (POTOPE3UCTA — KITFOUEBOTr0 KOMIIOHEHTA B MPOLIECCE JTUTOTpaduu.
doTopes3ucT mpeacraBisgeT coboil Marepuain, KOTOPbIM 1OJ BO3ACHCTBUEM CBETA CEJICKTHUBHO
(opMHUpyeT 3aroTOBKY-MacKy, Ha OCHOBE KOTOpPOH, METOAOM OOpaTHOH JsuTorpaduu
(HampUICHHUE, TEKTPOOCAKIACHNE) (POPMUPYIOT HHTETPATIBHYIO CXeMy. B kauecTBe KOMIIOHEHT
IUIEHKH MOTYT OBITh HCITOJIb30BaHbI METATIOPTaHMYECKUE WIIH KOOPANHAIIMOHHBIE COCTUHECHNS,
crocoOHbIe paznaraThes 10 okcuoB B ycnosusx DUV u EUV, popmupys nonynpoBoiHUKOBBII
(dhoTtopesuct. IlepcrneKTHBHOCTH MCIIOIB30BAHUS 3TOTO MOAX0Aa 00yCIIOBIIeHa 00Jiee BHICOKUM
CEUYEHHEM aTOMHOro ()OTOMOTJIOUICHHUSI METAIJIOB B CPABHEHUHU C JIEMEHTAMH OPraHUYECKUX
(hoTOpe3uCTOB, AJI1 ATOMOB IIMHKA U MEIU OHO MPEBBIIIAET B pasbl, U 0JIOBA U CYPbMBI - Ha
HOPSJIOK.

B manHoM o00630pHOM nokiaze OyayT oOCyXIeHbl OCOOCHHOCTH TOA00pa HMCXOMHBIX
MOJIEKYJISIPHBIX COSIMHEHUI METAJIOB, IPOLIECCa MOIYYEHHUS TUIEHOK (POTOPE3NCTa, MEXaHU3MbI
pas3noxxeHust 1 GOpMUPOBaHHSI HAHOCTPYKTYP Ha MOJIOKKAX.

Paboma svinonnena npu purnancosoii noooepacke PH® (npoexm Ne 25-73-20065).
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(I)OTOKaTaJIl/BaTOpbl AJIA leCOﬁpiBOBﬂHHﬂ COJITHEUHOM JHEPIruu HaA OCHOBE
KOMILJIEKCHBIX COeIMHEeHUM MEPEXOAHBIX METAJLJIOB

E.A. Ko3noBa

QUL UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
kozlova@catalysis.ru

TenneHuus K pocTy NoTpeOICHNS U COKPAIICHUIO 3al1aCOB YIJIEBOJOPOIHOTO ChIPhS OIpe-
neseT HeoOX0IMMOCTh OCBOCHHMSI IOCTYITHBIX albTEPHATUBHBIX U, MPEXKJIE€ BCETr0, BO3OOHOBIIS-
€MBIX UCTOYHUKOB 3Hepruu [1]. Kpome Toro, ecTeCTBEHHBIM CJI€/ICTBUEM IOBBIIIEHUS TOTPEO-
JICHHs] KCKOMAeMOT0 TOILIUBA SIBJISIETCS MHOTOKPATHOE YBEIMUEHUE SMUCCUU B aTMochepy yr-
aexkucnoro rasa [2]. OgauM u3 Hanboliee MePCHeKTUBHBIX HAMPABICHUN Pa3BUTHS YHEPTETHKU
OyIyIlIEro MOXET CTaTh Pa3BUTHE COJHEYHOU dHEepreTuku. Oco00 MpUBICKATEILHBIMU B 3TOM
00JIaCTH CYUTAIOTCS MPOLECCH (POTOKATATUTUYECKOTO IMOIyUYEHHUS BOJOPOAA U BOCCTAHOBJICHUS
YTJIEKUCIIOTO ra3a Moj JAeUCTBUEM BUJIMMOTO CBETA, IIOCKOJIbKY B JAaHHOM CIIy4yae OCYIIECTBIIS-
eTcsi TpaHchopMalus COJTHEUHOM HEPTUU B SHEPIHI0 XUMUYECKUX CBsi3elt [3].

B nocnennee BpeMs Oosbllie BHUMaHWE MCCIIEIOBATEIEH MPUBIICKAET rpaduTONOI00HBIN
HUTpHUA yriepona g-C3Na, KOTOpbIl 001aa€T CBOMCTBAMU TOJTYPOBOIHUKA C IIIMPUHOM 3aIipe-
nieHHOM 30HbI 2.7 3B [3]. OnHUM U3 pacnpOCTPaHEHHBIX METO/0B MOBBIIICHHUS] aKTUBHOCTH g-
C3Ny sIBiIsIeTCS HAHECEHUE METAINTIMYECKUX COKAaTaIu3aTOPOB, UTO MPUBOAUT K MPOCTPAHCTBEH-
HOMY pa3/IeJICHUIO 3JIEKTPOH-ABIPOUHBIX Map. TpaJIulIMOHHO B Kaue€CTBE COKATAJIU3aTOPOB UC-
HOJIB3YIOTCSA OJIAaTOPOJHBIE METAUIBl M WX COCIUWHEHHS, OCOOEHHO METauIbl IJIATHHOBOMN
rpymmbl. COOTBETCTBEHHO, BO3HHKAET 33ja4a CO3AAaHUSI aKTHBHBIX (POTOKATAIN3AaTOPOB C HU3-
KHM COJIEpYKaHuEM OJIarOpOJTHBIX METAJIOB, YTO MOXKET OBITh JOCTUTHYTO 33 CYET BHICOKOM JUC-
HNEPCHOCTH YaCTHI] COKATAIM3aTOPa U UX B3aUMOJICHCTBUS C HOCUTEIIEM.

Tax, 6bU10 OKA3aHO, YTO OCAXK/ICHUE TUIATUHBI U3 JaOWIBHBIX HUTPATHBIX MO0 KapOOHAT-
HBIX KOMILIEKCOB MO3BOJISIET Mony4arh GoTokaranuzatopsl Pt/g-C3N4, BHICOKOAKTHBHBIE B I10-
Jy4YeHHUH BOJOPO/Ia MpH MaccoBoit noe riatunbl 10 0.1% [4,5]. AHamoruyHbie MOX0bl ObLITH
HNpUMEHEHbI U NpH cuHTe3e poTokaranu3atopoB Rh/g-CsNg n Pd/g-C3Ny [6]. B nexuuun 6ynyr
pPaccMOTpPEHBI MOAXO/IbI K IPUMEHEHUIO KOMILJIEKCHBIX COSIMHEHUI KaK METaJUIOB IJIATUHOBOM
TPYNIBL, TaK ¥ COCTUHEHUN HUKENS U KOOAIbTa JIJIsl CHHTE3a BRICOKOAKTHBHBIX (DOTOKATATN3a-
TOPOB 00pa30BaHMsI BOJOPO/Ia M BOCCTAHOBIICHUS YIJIEKUCIIOTO Ta3a.

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 24-43-03010).

[1]1 E.A. Koznosa, B.H. ITapmon, Ycnexu xumuu, 2017, 90, 1529.

[2] E.A. Koznosa, M.H. Jlromroxus, J[.B. Koszmos, B.H. Ilapmon, Ycnexu xumuu, 2021, 90, 1529.

[3] P.®. AnekceeB, A.A. Capaes, A.1O. Kypenkosa, E.A. Kosznosa, Venexu xumuu, 2024, 93, RCR5124.

[4] D. Vasilchenko, S. Tkachev, P. Tkachenko, S. Berdyugin, P. Popovetskiy, E. Gerasimov, A. Zhurenok, E.
Kozlova, Inorg. Chem., 2023, 62, 9732.

[5] D. Vasilchenko, A. Zhurenok, A. Saraev, E. Gerasimov, S. Tkachev, P. Plusnin, E. Kozlova, Chem. Eng. J.,
2022, 445, 136721.

[6] A.V. Zhurenok, D.B. Vasichenko, S.N. Berdyugin, E.Y. Gerasimov, A.A. Saraev, S.V. Cherepanova, E.A.
Kozlova, Nanomater., 2023, 13, 2176.
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IIpumenenue AMP cnieKTpocKONUM TBEPAOIO Tesa I aHAJIu3a Ga30Boro
COCTOSIHUA ¥ JUHAMHUKHU B CJI0KHBIX MHOTOKOMIIOHEHTHBIX CHCTeMAax

J.1. KomokonoB

@UL] UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
daniil.kolokolov(@gmail.com

Pa3paboTka COBpeMEHHBIX MAaTEPHUAIOB B 3HAYNTEIHLHOM CTENIEHHU 3aBUCHUT OT JIETAILHOTO
MOHUMAHUs WX OpraHU3allMk Ha MOJEKYJsIpHOM ypoBHe. [losTomMy KpaitHE BaxXHO
MPEJIOCTaBIIATh TaKyl HH(POpPMAINUIO, UCTONB3Ys 3G (HEKTUBHBI] HA0OP IKCIIEPUMEHTAIBHBIX
UHCTpyMeHTOB. TBepnotenbHas SIMP crnekTpockonus B LIeJIOM, a B OCOOCHHOCTH Ha SApax
neiirepust (PH SIMP) - 510 HagexHbli ¥ 5Q(EKTUBHBINA METOI HCCIEIOBAHUSA MOJIEKYISPHOM
CTPYKTYpBbI, THHAMUKHU U (Pa30BOTO MOBEACHUS B CIIOKHBIX T€TEPOTCHHBIX cucTeMax. B nanHoit
pabote OyayT MOKa3aHbl OCHOBHBIE OCOOCHHOCTH METOJa M MPEJCTABICH P XapaKTePHBIX
NPUMEPOB, TOKA3bIBAIONINX pa3IMYHBIE CTPATETUU MPUMEHEHHs. Tak, OyJIeT IOKa3aHbI
BO3MOKHOCTH XapaKTEPUCTUKU MOJICKYJISPHON TOJBM)KHOCTH M YCTAHOBIICHHUS MEXaHU3Ma
CEJICKTUBHOTO PA3JEeICHUS YIJIEBOJOPOAHBIX CMECEH MHUKPOIOPUCTHIMU MOJICKYJISPHBIMU
CUTaMH, IOKa3aHbl BO3MOYKHOCTH XapaKTEPUCTUKHU TBEPABIX KHCIIOTHBIX KaTalU3aToOpoB, a
Takke ()a30BOT0 MOBEJICHUSI U MOHHOM MOJBHUKHOCTU B MOHHBIX JKUIKUX 3JIEKTpoiuTax [1] u
TBEPJBIX IPOTOHHBIX MPOBOIHUKAX.
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MaKpOIII/IKJII/I‘leCKI/le (l)OC(l)I/lHOKCI/l)ILI - HOBBIC JIMT'aH/JBbI 1JIA CHHTE3a

JIIOMUHECHEHTHBIX KoMILTeKkcoB Mapranua(Il)
3. Mycuna?, . Hacubynnun®, A.Kapacuk®

“Uncmumym opeanuyeckou u gusuyeckou xumuu um. A.E. Apbysosa ®HUI] Kazanckuii
Hayunwvid yeump PAH, Kazans, Poccus.
elli@iopc.ru

JIromuHectieHTHBIE KoMIUIeKchl Maprania(ll) ¢ opranndeckumu TuranaaMu IPUBIEKAIOT
BHUMaHHUE HCCIEJOBATE]Ie B TEUEHHUE MOCIEIHUX NECATUICTUH Olarogaps WHTPUTYIOIIHM
ONTUYECKUM, SJICKTPOHHBIM, MEXaHHUECKUM, TEPMUYECKUM U MarHUTHBIM cBoricTBaM [ 1,2]. [1pu
9TOM OTHOCHUTEIBHO HM3KOH CTOMMOCTHM M TOKCHYHOCTH OHHU JIEMOHCTPUPYIOT BBICOKYIO
KBaHTOBYIO 3(P(PEKTHBHOCTh H3IYYEHUS M TOJTOXHUBYIIYIO (HOCHOPECHCHTHYIO SMHCCHIO,
COTIOCTaBUMYIO C KOMIUIEKCAaMHU Ha OCHOBE OJIarOpOJIHBIX METauioB, Takux kKak upuauii(I1l),
miatuHa(Il). Tlpupona mznydenus komruiekcoB mapranna(ll) ompenensieTcs TUIIOM Mo pa,
dbopMupyeMOro JHMraHAHBIM OKpy)XeHueM. B Hameil pabote i KOHCTPYMPOBAHHS
JIOMUHECIICHTHBIX KOMIUIEKCOB MapraHIiia BIIEPBbIE MPEIaratoTCsl OKCH I MAKPOIIMKIMYECKUX
aMHUHOMETUI(POC(HUHOBBIX JIMTAHJIOB, COAEPKAIIHE IO YeThIpe (pocopubHble rpynnsl (puc. l).
B 3aBucumocTH ot pazmepa Makpouukia, P=O ¢pparMeHTs! mo-pa3zHOMY MIpeI0praHu30BaHbI JUIs
KOMIUIEKCO0Opa30oBaHus, 4To 00ecreyrBaeT BapUaTUBHOCTb THUIIOB KOOPAWHAIMM C HOHOM
MapraHiia, BEJIMYUH XEJATHBIX YIJI0B U KOOPAMHALMOHHBIX NOJIU31poB. Kpome Toro, BBecHHE
JIOTIOJIHUTENBHBIX JIOHOPHBIX IIEHTPOB Ha MepU(EpUI0 JIMraHJa, CIOCOOHBIX y4acTBOBaTh B
KOOpAMHALIMU, TAKXKE MOXKET BIUATH HA CTPYKTYPY U JIIOMUHECLIEHLIUIO KOMILJIEKCOB.

R R'

*\ \/\[L/\P/*

/ 0 0"\ R = Ph, Mes, Py,

H,C CH R' = Alk, CH,Ar, CH,Py
n fo) 2 2 2
\ //O N N /* ! n=2-5
*P— \\/P\
/
R R' R

PI/ICYHOK 1. Tumsl MAaKpOUOKHWINYCCKUX JIMTAHAOB JJIsI CMHTE3a JIAMUHECHCHTHBIX KOMIIJICKCOB
mapranma(ll).

B noxnane 6yayT o0CyKI€HBI METOIbI CHHTE3a TAKUX JIUTAH/IOB M UX CTPYKTYpPA, a TAKKE
MOJIXO/IbI K CHHTE3Y U BBIJICJICHUIO X KOMIUIEKCOB ¢ ranorenunamu mapranua(ll). Takxe OynyT
00Cy’KJI€Hbl JTIOMUHECIICHTHBIE XapaKTEPUCTUKHU O0Opa3yIOLIMXCs KOMILJIEKCOB M 00O3HAUEHBI
NEPCIEKTUBBI UX IPUMEHEHUS.

Paboma evinonnena Paboma evinonnena npu ¢purancogoti noodepaicke Poccutickoeo HayyHo2o
@onoa u Axaoemuu nayx Pecnyoruxu Tamapcman (npoexm Ne 25-23-20201)

[1]P. She, Y. Ma, Y. Qin, M. Xie, F. Li, S. Liu, W. Huang, Q. Zhao, Adv. Optical
Mater. 2020, 8, 2000985
[2] Y. Qin, P. She, X. Huang, W. Huang, Q. Zhao. Coord. Chem. Rev., 2020, 416, 213331
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J{n3aiiH M TOHKAasl HACTPOIKA XapaKTEePUCTUK JOHOPHO-AKIENTOPHBIX
XpoMO(OpOB HA OCHOBE KOMILJIEKCOB METAJLJIOB € PeIOKC-AKTUBHBIMH
JIMTAaHJaM#

A. B. ITuckyaos

HUMX PAH, yn. Tponununa 49, Husxcnuit Hoseopoo 603137
pial@iomc.ras.ru

CoBpeMeHHbIE Pa3pabOTKH B 0071aCTH OPTaHMYECKOM SJICKTPOHUKHU BCE YaIlle BOCTPEOYIOT
TaK Ha3bIBAEMbIE «ITyHI-ITYJIbHBIE» XPOMO(DOPHBIE COSAUHEHHUS, COJIEPKallIe OpraHN4YEeCKHUE J10-
HOPHBIE U AKIENTOPHBIE (PPArMEHTHI, CBSI3aHHBIE MEKIY COOON MOCPEICTBOM COMPSKEHHBIX TT-
MocTukoB (D-m-A). Takue kpacuTenu akTUBHO HCIONB3YIOTCS B AU3aiiHE pa3IuYHbIX JTFOMUHO-
(hopoB 1 HETMHEMHO-ONTUYECKUX MATEPHAIIOB, a TAKXKe JJIs CO3JJaHus ONITUYECKUX Mpeodpa3o-
BaTeJIed SHEPruu - OpraHuYecKuX (OTOBOJIbTANYECKUX SYEEK U CBETOU3IIYyYAIOLIUX JTHOJIOB.
AJbTepHATUBHBIN MOIX0 K XUMUYECKOMY KOHCTPYUPOBAHHIO MTOI00HBIX TUTMEHTOB — 3TO KO-
OpIMHAIIMOHHBIE COEIMHEHUS, BKIIOYAIOUINE OJHOBPEMEHHO JTOHOPHBIC U aKLENTOPHBIC JH-
TaH/bl, CBSI3aHHBIMU Yepe3 KaTHOH-KoMIUIeKkcooOpaszoBatenb (D-M-A). COopka Takux Xpomo-
(hopOB OCYIIECTBIIAETCS METOIaMU KOOPAUHAIIMOHHON XMMHH, YTO MTO3BOJISIET OBICTPO MOJIy4aTh
CepUU COCAMHEHHI U TOYHO HACTPaMBaTh YHEPTUIO IPAaHUUHBIX opOuTaneil. /lnamnazon pabounx
JUIMH BOJIH 3JIEKTPOMAarHUTHOTO M3JIY4YEHHUS IPU 3TOM MOXKET OXBaTbiBaTh Y®, BUIUMYIO U
onmxHioro MK-obmacTu.

But

(¢
(¢
But
|
SNR N NO,
S
A Epomo-Lumo 2.05 eV 1.82eV 1.71eV 1.27 eV 1.06 eV

Puc. 1. Cxema cuHTE3a KOMIUIEKCOB 0JI0BA C KOHTPOJIMPYEMO 3HEpTUel iepeHoca 3apaaa

B nmoknage cooOmiaeTcss 0 MOJEKYISIPHOM JM3aiiHE KOOPAWHAIMOHHBIX COCAMHECHHIA,
BKIIIOYAIONINX  JIOHOPHBIE KATEXOJIATHbIE W  aAKIENTOPHbIE TUUMHUHOBBIC  JIMTAH/BI.
PaccmatpuBaeTcsi cTpaTerusi HAacTpOMKM HSHEPruM IEpeHoca 3apsiia JHUraHja - JIUTraH.
MOCPEACTBOM MOJU(DHUKAIMKE KOOPIWHAIMOHHOTO TIOJURIpa, BAPBUPOBAHUS DJICKTPOHHBIX
XapaKTePUCTHK OPraHWYEeCKUX JIMTAHJOB M BBIOOpa MPHUPOABI KOMILIEKcooOpa3oBarens. B
KauecTBe OOBEKTOB WCCICIOBAHUS BBICTYNAIOT TPEACTABUTEIM psifa TMEPEXOJHBIX H
HENEePEeXOJHbIX METAJJIOB, YTO IMO3BOJIIET MPOJEMOHCTPUPOBATh YHHUBEPCAIBHOCTh U
3¢ (HeKTUBHOCTD MPEIOKEHHBIX MTOIX0/I0B.

Paboma svinonnena npu ¢punancosoti noooepocke PH® (npoexm 22-13-00351-I1).
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KOMIIJIQKCOOﬁpaZiOBaHHe C MEPOKCUAOM BOJOpPOIa

I1.A. Eropos, H.C. Maiiopos, I1.B. [TpuxoaueHko

HOHX um. H.C. Kypnakosea PAH, Jlenunckuii npocnekm 31. Mockea 119991
prikhman@gmai.com

Koopaunanus nepokcuaa Bogopoia meramioneHrpom, atromom xkeneza(lll) (Compound 0)
SBIISICTCSL TIEPBOM CTaauei (epMEHTAaTUBHOTO IMKJIA KaTaja3 W Mepokcuaa3. MoJeKyspHbIA
MEXaHHU3M 3TOr0 B3aMMOJCHCTBHUS 1O KOHIA HE HccienoBaH, mockonbky Compound 0 —
KOPOTKOXMBYIIIEE  COEIMHEHHE, OBICTPO  IpETEpleBaOLee IMPEBpalleHUs B  XOJe
(epMEeHTaTUBHOIO LIMKJIA, [I03TOMY €r0 CTPOEHHE J0 CUX IOp He oxapakTepu3oBaHo. CuHTE3 U
XapakTepu3alus MHTEPMEANATOB SIBJISIETCA IPU3HAHHBIM II0XO0A0M IIPU U3yUYEHUU MEXaHU3MOB
KaTaJIUTUYECKUX peakunid. OJHaKO CUHTE3 KOMIUIEKCOB C IEPOKCHIOM BOJIOPO/A OCIIOKHSIETCS
TEM, YTO BCJEJICTBHE cab0 BBIPAKEHHBIX OCHOBHBIX CBOWMCTB MEPOKCHJ BOAOPOAA - CiIabo
KOOPAMHUPYIOIIUN JIMTaHJ, B PABHOBECHBIX YCJIOBUSX HE OOpa3yIONMid KOMIUIEKCOB B
OOJIBIIMHCTBE MOJSPHBIX PACTBOPUTENIEH, B TOM YUCIE, B BOAHBIX pacTBopax. [loatomy umcio
OXapaKTepU30BAHHBIX KOMIUIEKCOB C IEPOKCUIOM BOJOPOAA OrPAHUYEHO OTICIbHBIMU
IIpUMEpaMHu.

B nmanno#l paboTte pa3paboTaH HOBBI CHOCOO MOMYYEHHS KOMIUIEKCOB C IEPOKCHIAOM
BOJIOPOJla, OCHOBAHHBIM Ha HCIOJB30BaHMU OE3BOJHOTO YUCTOrO MEPOKCHJA BOJOpOAA B
Ka4yeCTBE KaK pacTBOPUTEIIS, TaK U quranza [1]. B kauecTBe cpelibl AJ1sl MOJyYEHUS KOMILJIEKCOB
C TEpPOKCHIOM BOJOPOJAa MOXKHO TakKK€ MCIIONb30BaTh IUATUIIOBBIA 3(Hp, KOTOPBIA MpHU
CMEUIMBAHUM  C MEPOKCHJIOM BOJAOPOJAa YCTYNAaeT IOCIEIHEMY B KOOPAUHUPYIOIIEH
CIIOCOOHOCTH 3a CcUeT 00pa30BaHMs C HUM BOJOPOJHBIX CBSI3€H, YTO MPUBOIUT K MOBBIIICHUIO
ocHoBHocTu H>O; u cHmkenuto takoBoi st EtO. B3aumopeiicTBue nepokcuaa Bogopoja ¢
KOOpPAMHALIMOHHO HEHACHIIEHHBIMU coenuHeHussMu  onoBa(IV), ycroiluuBeIMM B cpene
IEpOKCHJa BOJOPOAA U HE BBI3BIBAIOIIMMM €r0 pa3joKEHUE, NMPUBOAUT K OOpa30BaHHUIO
COOTBETCTBYIOIIHUX KOMILJIEKCOB € MEPOKCUAOM BOJOPO/IA, YTO MOATBEPKIACTCS Pe3yJibTaTaMu
SAMP'®Sn u O cnekrpockonuu. Ilpemnoxkeno wucnomb3oBath 18-kpayH-6 s>dup s
KPUCTAJUIM3alMM KOMIUIEKCOB C MEPOKCUAOM BOaOpoja. CTPyKTypHO OXapakTEpHU30BaHO 9
HOBBIX KoMILIeKcOB onoBa(IV) ¢ mepokcunom Boiopoaa Y CTaHOBIEHO, YTO KOOPAMHUPOBAHHAS
¢ aromoM osioBa(IV) Monekyna nepokcuaa Bojiopoja oopa3yer BOJOPOJIHbBIE CBA3H KaK JOHOP
JIByX IIPOTOHOB, B TO BpeMs Kak MojeKyJa 18-kpayH-6 BBIIOJHSAET pOJIb BTOPOH
KOOPAMHAIIMOHHOH cepbl, CTaOMIN3UPYsI KOMIUIEKC TOCPEICTBOM BOJIOPOTHBIX CBS3EH.

ITo pesynbraram DFT-pacu€roB ycTaHOBIEHA IpsMas KOpPpEJALUsS MEXKIAYy CyMMAapHOH
SHepruei IBYX BOAOPOAHBIX CBsA3eH, oOpazoBaHHbIX Juranaom H>Oz, u paccrosauem Sn—O,
OTBEYAIOIIEMY KOOPJMHALMOHHOW CBSI3U: OOJbIIAs cyMMapHasi SHEpIrus BOJOPOJHBIX CBSI3EH
COOTBETCTBYET MEHbIIIEMY paccTOSHHI0 Sn—O. DTO CBHAETENHCTBYET O CHHEPIETHYECKOM
(koomepatuBHOM) 3 deKTe, Mpu KOTOPOM BOAOPOIHBIC CBSI3U HE TOJIBKO CaMHU CTAOMIM3UPYIOT
KPUCTAJUIMYECKYI0 CTPYKTYPY, HO M YCWJIMBAIOT KOOPAMHAIMOHHOE B3aWMOJECHCTBHE MEKIY
atomom onoBa(IV) u nmepokcuaom Bogopona [1].

Paboma svinonnena npu ¢punancosoti noooepocke PH® (npoexm 22-13-00426-11).

[1] A.G. Medvedev, P.A. Egorov, et.al. Nat. Commun., 2024, 15, 5758.

19



Hukonaeeckue umenus 2025

FeTepoaTOMHble H reTePpOUNKINICCKHUEC 1,3-III/IKCTOH3T]>I JJAHTAHOHU/I0B -
CTPOCHUE U JIIOMUHECHHECHTHLIC CBOlCTBA.

W.B. Taiinakos?, M.T. Metnun?, J[.A. Metnuna?, B.M. Kopmrynos?, T.A. IlonukoBckuii ¢,

B.E. T'onuapenko ¢, T.C. Crankesuy “°

* Quzuueckuul uncmumym um. I1.H. Jlebeoesa PAH, Jlenunckuit np-m, 53, Mockea 119991
b Unemumym opeanuueckoui xumuu um. H.J[. 3enunckozo PAH, Jlenunckuii np-m, 47, Mockea
119991
taidakov(@gmail.com

HampaBnennsiit nu3aiin 3 QeKTUBHBIX JTIOMUHOPOPOB HA OCHOBE KOMILIEKCOB
JAHTAHUJIOB TPEJACTaBIAET COOOM aKkTyalbHyH 3aJady B OOJacTH  COBPEMEHHOMH
KOOPJAMHAIIMOHHOW XUMHUHU M XHMHYECKOro MmaTtepuayioBeneHus. OIUH U3 TaKUX IOJIXO0J0B
OCHOBaH Ha ONTHUMM3alUU IIyTEH IepeHoca PHEPrMM MEXKAY OpPraHMYECKHUM JIMTaHAOM U
LEHTPaIbHBIM HOHOM-U3IIydaTesIeM.

BBesneHue pasnuYHBIX T€TEPOLMKIMYECKHMX (PAarMEHTOB WJIM Te€TepOaTOMHBIX
3aMECTUTENIE B MOJIEKYJbl JMKETOHOB ITO3BOJSET B HIMPOKMX IMpelesax BapbUpOBaTh HX
JNIEKTPOHHBIE U CTEPUUYECKHE CBOWCTBA, PETyJIUPOBATH KOMJIEKCOOOPA3YIOIIYyI0 CIHOCOOHOCTh
TaKUX JTUTaHg0B. Bce 3To, B CBOIO ouepeib, BIUIET Ha MOJIEKYJISIPHOE CTPOCHUE O0Pa3yIOIIUXCS
KOMILJIEKCOB, ¥ ONOCPEOBAHHO — Ha IyTH MUTPALUU SHEPTUHU JIEKTPOHHOTO BO30OYKACHUS B
3TUX cucTeMax. Takum 00pazom, HEOONbIINE BApUAIUU XUMHYECKOH CTPYKTYpPHl JTUTaHIOB
MOTYT OKa3bIBaTh CYLIECTBEHHOE BIUSHUE Ha H3(PPEKTUBHOCTH JTIOMUHECIICHIIUU 00pa3yomuxcs
KOMILIEKCOB.

B nmoxmame OyayT moapoOHO pacCMOTPEHBI PA3MYHBIE THIBI  CTPYKTYPHOM
mMonupukanuu 1,3-AMKETOHATHBIX JIMTAHAOB W UX BIMsAHUE Ha (oTopU3NYECKUE CBOMCTBa
MOJTly4YaeMbIX KOMILIEKCOB. Takxke OyJIeT pacCMOTPEHO BIMSHUE O3TUX MoauduKanuii Ha
JIOMHMHECIICHTHBIE CBOWCTBA HEUTPAJbHBIX KOOPAMHAIMOHHBIX COEIMHEHHM HEKOTOPBIX
TPEXBAJCHTHBIX JIAHTAHOUJOB U OCOOCHHOCTH MEXaHM3MOB TMepefaud JHEPrud B HUX
MPUMEHUTEIHHO K CO3AaHUIO 3(PPEKTUBHBIX JIFOMHUHECIIEHTHBIX ()YHKIIMOHATIBHBIX MATEPHAIIOB.

Paboma evinonnena npu noooepoicke PH® (IIpoexm Ne 25-13-00399).
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Koopaunaunonnas xumus d'°-meraJisioB ¢ NPOU3BOAHBIMU MUPA30Ja:
COBpeMeHHbIEe TEHACHIUN U BbI30BbI

A. A. Tutos, I'. b. SIxoBnes, A. I1. Onbopsix, O. A. ®ununmos, E. C. [Ilyouna
HHS0C PAH, yn. Basunosa 28 cmp. 1, Mockea 119334
tit@ineos.ac.ru

N3ydenue KOOPAMHALMOHHBIX COCAMHEHHMH MeTayuioB 11 rpynmsl mpeacraBiseT coOoin
BaXHOE M BOCTPEOOBAaHHOE HANpABICHHWE B COBPEMEHHOH XWUMHUH. AKTYallbHOCTh JTHX
UCCIIEIOBaHU OOYCJIOBJIEHa B OCHOBHOM HX (OTOPH3MUYECKUMH XapaKTEPUCTUKAMU,
OTKPBIBAIOLIMMH LIUPOKHUE BO3MOKHOCTH JJI IPAKTHUECKOI0 HCIob3oBaHus. Kommuekcsl Ha
ocHoBe Cu(l) m Ag(l) HaxomaT MpUMEHEHHE MPHU CO3JAHUU IMHUCCUOHHOTO CJIOSI CBETOJIMOIOB
(LED), B CBeTOHCIYCKAIOIIUX JJIEKTPOXUMUYECKUX SYCHKaX, COJHEUHBIX DJJIEMEHTaX |
¢dotokaranuTnueckux nponeccax.[1] Ocoboe 3HaueHHe B XUMHUM KOOPAMHALMOHHBIX
coenuHeHH d'°-MeTalJIOB UMEIOT KOMIUIEKCHI C a30TCOAEPIKAIIMMU JIUTaHIaMH, CPEIH KOTOPBIX
MOKHO BBIICTUTH MNUpPa30jaT-aHUOH. J[aHHBI TUN JWraHia yHUKalleH Omaromapsi CBoei
JBOWHOW (YHKIIMM: OH BBICTyHAaeT KaK MOCTUKOBBIM JIMTaHJ M KaK INPOTUBOMOH, 4YTO
CHOCOOCTBYET (POPMUPOBAHUIO HEUTPATHHBIX KOMIUIEKCOB IMOAXO/SAIINX IS CO3/IaHUSI TOHKUX
wiéHok. [Iupazonar-aHnoH criocoOeH 00pa3oBeIBaTh ¢ MeTautaMu 11 rpynmbl TpEXbsaaepHbIC
UKINYECKHe CTpyKTypsl [MPz]3, koTopble mpw B3aWMOIEWCTBHM C a30T-, cepa- H
dbochopconepkamumu  UraHgaMu - GOPMHUPYIOT — CMEHIAHHOJUTAHAHBIE  KOMIUICKCHI
pPa3HOOOpa3HOTO coCTaBa, CTpoeHUs U CBOWCT.[2] C Apyroil CTOPOHBI, TPEXWICHHBIN
NUPA30JaTHBIA KOMIUIEKC SIBIISIETCS TOJUACHTATHOW KHUCIOTOW Jlplonca, 9TO MO3BOJSET
00pa30BbIBaTh YCTOMYMBBIE MEKMOJIEKYJSIPHbIE KOMILJIEKCHl C pa3IMYHBIMH OCHOBAHMSAMH,
OKa3bIBasl BIUSHHUE HA UX CBOMCTBA.[3]
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Puc. 1. CrpykrypHas popmyna [MPz]3 (A), 1 mpuMeps! KOMITIIEKCOB, TOIyYSHHBIX IPU B3auMoencTsuu [MPz]s ¢
MIPOU3BOAHBIMHU THpazonmi-rupuauHa (b), ouc(pochuno)merana (B) u 6udennna (IN)

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 19-73-20262).

[1] J. Beaudelot, S. Oger, S. Perusko, T. A. Phan, T. Teunens, C. Moucheron, G. Evano, Chem. Rev., 2022, 122,
16365.

[2] K. Baranova, A. Titov, J. Shakirova, V. Baigildin, A. Smol'yakov, D. Valyaev, G. Ning, O. Filippov, S. Tunik,
E. Shubina, Inorg. Chem., 2024, 63, 16610.

[3] A. Olbrykh, A. Tsorieva, V. Korshunov, A. Smol'yakov, I. Godovikov, A. Korlykov, I. Taydakov, A. Titov, O.
Filippov, E. Shubina. Inorg. Chem. Front. 2025, 12, 812.

21



Hukonaeeckue umenus 2025

JIIP B ucciienoBaHu PyHKIHUOHAJIBHBIX CBOWCTB MOPUCTHIX MATEPHAJIOB

M. B. ®enun

MTI] CO PAH, yn. Uncmumymckaa 3a, Hoeocubupck 630090
mfedin@tomo.nsc.ru

Matepuaisl ¢ XapakKTepHbIMHM pa3MepaMu [IOp Ha HAHOMETPOBOM IIKAJIE HAXOAST ILIUPOKOE
IPUMEHEHNE B COBPEMEHHON XMMUU M HayKax 0 Marepuanax. Takue HaHOMOPUCTbIE MaTepUaIIbI
UCIIOJIB3YIOTCSL JUIsl PELIEHMs Pa3IU4YHBIX 3a/ad copOLuMH, pa3/eleHus cMeceil, KaTaiusa,
¢dorokatamuza u ap. [Ipu 3ToM ontummzanus MX (YHKIMOHAIBHBIX CBOMCTB JUISl LIEJEBBIX
HPUIOKEHUH OCTAeTCs aKTyaJlbHOM IPpOoOIeMOi.

DONeKTpOHHBIA MapaMarHuTHbIM pe3oHaHc (DIIP) sBisercs BbICOKOMH()OPMATHBHBIM
METOJIOM, MO3BOJSIOUIMM M3ydaTb UM ONTHUMU3UPOBAaTh MAarHUTHBIE, CTPYKTYpHBIE U
(yHKIIMOHATBHBIE CBOMCTBA HAHOMATEpHAaIoB. B HelaBHEM LMKIIE HAIMX paboT OBUIM Pa3BUTHI
HOBbIe npuiokeHus DIIP k u3yuyeHnro MUKpPO/HAaHOMOPHUCTHIX cpex [1], MeTa-opraHnyecKix
KoopAuHpauoHHbIX noiaumepoB (MOKII) [2-5], mopucThix OpraHOKpEMHUEBBIX MaTEPHUAIIOB [6-
8], mopuctbix xxuakocreit Il pona Ha ocHoBe HaHO/MuKpoudacTull MOKII B MOHHBIX KHAKOCTSIX
U MX BOJHBIX cMecsX. B yacTHocTH, ObLIN HCCIeI0BaHbl MEXaHU3Mbl COPOLIUH MapaMarHUTHBIX
ra3oB B nopsl MOKII u opranokpeMHHEBBIX MaTepHUaIoB, ONTUMU3UPOBAHbI COPOECHTHI OKCUI0B
azora (NO, NO2) u crioco0bl perenepanuu JaHHbIX COPOSHTOB, IPOIEMOHCTPUPOBAH MTOTEHIHAT
WCIOJIb30BAHUSI HAHECEHHBIX U COPOMPOBAHHBIX B MOPHI TApaMarHUTHBIX MOJIEKYJ B KaueCTBE
KyOMTOB [UIsl peaju3alud KBAHTOBBIX BbluMcieHU. Kpome Toro, ¢ ucCnoiab30BaHUEM
uHkarcynuposanHoro B MOKII cnimHOBOro 30H7a M3ydeHa CTaOMIIBHOCTh CEPUU HMOPUCTHIX
x)uakocted ¢ yaactuem ZIF-8. B moknane 06001eHb pe3yIbTaThl MOCAEAHUX JIET 10 TAaHHBIM
HaIpaBJIEHUSAM U 00CYKI€HbI IIepCreKTUBbI MpuMeHeHust DIIP criekTpockonuu B ncciae10BaHUI
U u3aiiHe (QyHKIMOHAIBHBIX IOPUCTBIX HAHOMATEPHUAIIOB.

Paboma evinonnena npu gpunancosoii noooepoicke PH® (npoexm 24-13-00119).

[1] M.B.®enun, Hzsecmusn Axademuu nayk. Cepus xumuueckas, 2023,72, 312.
[2] A.S. Poryvaev et.al. Chem. Sci. 2024, 15, 5268.

[3] D.M. Polyukhov et.al. ACS Energy Lett. 2022,7, 4336.

[4] A.A. Yazikova et.al. J. Phys. Chem. C 2025, 129, 8455.

[5] Y.N. Albrekht et.al. Small 2025, 21, 2503196.

[6] A.S. Poryvaev et.al. Angew. Chem. Int. Ed. 2021, 60, 8683.

[7] A.S. Poryvaev et.al. ACS Appl. Mater. Interf. 2023, 15, 5191.

[8] A.A. Yazikova et.al. J. Haz. Mat. 2024, 478, 135520.
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Cropnpu3bl HUPKOHUSA B OKHCJIUTEIbHOM KaTaju3e NePOKCUI0M BOIOPOaA

0. A. Xonaeesa

Hnucmumym kamanuza CO PAH, np. Jlagpenmvesa 5, Hosocubupck 630090
khold@catalysis.ru

Jlonroe BpeMsi CUHMTANIOCh, YTO KaTallM3aTOpPhl Ha OCHOBE IHUPKOHHS HEIPPEKTHBHBI B
KHUIKO(DA3HBIX OKHCIUTEIBHBIX ITPOILECCaxX C y4acTHEM TEpPOKCHIA BOIOPOJA W3-3a HHU3KOU
JIstoncoBckoit kuciaotHoctu Zr(IV) u ero BBICOKOW CKIIOHHOCTH K mojumepu3anuu. OgHako
HEJJaBHUE HCCIIENIOBaHMs Zr-coaepkammx mnojuokcomeramiatoB (Zr-POM) [1-4] u meramn-
oprannyeckux kapkacoB (Zr-MOF) [5-7] mnoxazamu, uro Zr(IV) moxer 5>¢deKkTuBHO
aktuBupoBath H2O2 M OCYILECTBIIATh CEJIEKTHUBHOE OKUCIEHHE Pa3IMYHBIX OPraHUYECKUX
cyOcTpaToB (JIKEHOB, CIUPTOB, THOA(GUPOB U 1p.). Hanexnas uzonsuus aroma Zr, peaarusyemas
B Zr-POM, mpenorBpamaer NOJMMEPH3AIMIO aKTHUBHBIX IIEHTPOB M CHOCOOCTBYET
anektpopminbHOi aktuBammu H>Oz. CrneKTpocKOmMYecKre, KHHETUYECKHEe M TEOPETUYECKHE
UCCIIC/IOBAaHHUS BBISSBHJIM CYIIECTBOBAHHE JUMEPHBIX MOHO- H JHIEPOKCOKOMIUIEKCOB
{Zro(p1?m>02)} u  {Zr(u™m>-02)}2, a TakkKe  MOHOMEPHBIX  IIEPOKCO- H
THIPONIEPOKCOKOMILIEKCOB {Z1(1n?-02)} u {Zr(n>-O0OH)}. [locneqHue HaYMHAIOT JOMHUHUPOBATH
npu Oosbiiom u30bITKe H2O2 M UMEHHO OHM UTPAIOT PEIIAOIIYI0 POJIb B KAaTaTUTHYECKUX
peakuusax anekTpoduiabHOro mnepenoca kuciopoaa. Kpome Ttoro, Zr(IV) karanusupyer
no0ouyHyt0 peaknuio - aucmyrtanmio H>O, KoTopas MOXET NpoTeKaTh C 00pa3oBaHHEM
CHHIJIETHOTO KHCIIOpOJa W/HWIM CYNEepOKCUA-PaIUKaIoOB, B 3aBUCHMOCTH OT CTPYKTYpPHI
Karanusaropa [2]. B psjie ciyyaeB 3TO NIPpUBOJIUT K MOSBJICHUIO HEOKUJAHHON CEIEKTUBHOCTH
OKHCJIEHUS U HEOOBIYHBIM KUHETHUECKUM 3aKOHOMEpHOCTAM. B otnuuue ot Zr-POM, Zr-MOF
OCYIIECTBIIIOT HyKJIeopmiupHyt0 aktuBanuio H>Os, B KOTOpOH KIIIOYEBYIO pPOJIb HIPAOT
ocHOBHbIEe Zr-OH rpynmsl, IpuCyTCTBYIOIIUE B Zr-OKCOruapokcokiactepax [6,7]. He Toibko
HernocpeacTBeHHoe OoKpyxkeHue Zr(IV), HO U KHCIOTHO-OCHOBHBIE PAaBHOBECUS B CHUCTEME
CWJIBHO BIUSIOT Ha MexaHu3M aktuBaiuun H>O: (rereponutuyeckuil/ TOMOIUTUYECKUH,
N1eKTpO(UIbHBIN/HYKIeohMIbHbIN). [IoHMMaHne MEeXaHU3MOB PEaKLUN OKUCIEHHS T03BOJISIET
3¢ (EKTUBHO KOHTPOIMPOBATH UX CENIEKTUBHOCTD.

Paboma evinonnena npu unancosoii noooepocke PH® (npoexm No. 23-13-00156).
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HNHTepMeauaThl KATAJIUTHYECKHUX MPOLECCOB € y4aCcTHEM
3JieMeHTHOro pocopa

[. I'. SIxBapos
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yakhvar@iopc.ru

Coenunenus pocdopa Ha HACTOSIIUI MOMEHT HAIIUTH OY€Hb IIUPOKOE MPUMEHEHHE B Ka-
9YeCcTBE KOMIIOHEHTOB KaTaJIM3aTOPOB XUMHUYECKUX MPOIECCOB MOMYUYCHHS PAa3TUYHBIX MPAKTH-
YEeCKH BOCTPEOOBAHHBIX OPraHMYECKHX, HEOPTAaHMYECKUX U DJIEMEHTOOPTaHHYECKUX MTPOU3BO/I-
HBIX U MOJUMEPHBIX MaTeprasioB. OCHOBHBIM IPOMBIIIIEHHBIM ChIPhEM AJIs MOJIydeHus (oc-
(dhopconepkamux COCTUHEHHUH SIBISETCS AJIEeMEHTHBIA (Oenbiit) docdop, MOJIEKysia KOTOPOTro
IpEeJICTaBIIsIeT cCOOOM TeTpadIp, B BEPIIMHAX KOTOPOI'0 HAXOIATCs aToMbl (hocdopa, mosrydaeMblii
U3 anaTtuToB Wiu (HOCPOPUTOB B pe3yibTaTe€ B3aUMOJICHCTBUS C KOKCOM M KPEMHE3EMOM IMPHU
BBICOKMX TemnepaTypax. OnHako, B OC/IEHEE BpeMs 3HAUUTEIbHO BO3POC MHTEPEC K HEKOTO-
PBIM AJIOTPOIHBIM MOAUDUKALUAM 3JeMeHTHOro (ocdopa, TakuM Kak yepHblid pochop, KoTo-
pBIf SIBISIETCS aHAJIOTOM rpadeHa W NepCHeKTHBHBIM MaTepHaioM JUIS TOJyYEHHUS] aKTHBHBIX
(hOTO- M IEKTPOKATAIM3ATOPOB, A TAKIKE JUIS CO3/IaHUS AIEKTPOHHBIX YCTPOUCTB, 00T Ial0IINX
YHHUKaJIbHBIMU 3JIEKTPOHHBIMH cBoMcTBamu [1,2].

B nacrosmieit gsexuuu 0y1yT paccCMOTPEHbI OCHOBHbBIE HHTEPMEIUAThl KaTATUTUYECKHX IPO-
IIECCOB, MPOTEKAIOIIUX C YYaCTHEM dJIeMeHTHOTO (Oemnoro, uépHoro) dhochopa, a UMEHHO: MPO-
IIECCHI CEJIEKTUBHOTO PAaCKPBITUA TeTpadapa Oenoro gochopa B KOOpAUHALMOHHON chepe KOM-
IUIEKCOB MEPEXOIHBIX METAIIOB [3,4], peakiuu ¢ MEeTaJUI00PraHUYECKUMH peareHTaMu, PUBO-
Jsmme K 00pa3oBaHulo cBsi3er pochop-yriepos u HOBBIX HochopopraHMUECKUX MPOU3BOJHBIX,
a TaKke pa3paboTaHHBIE METO/bI MOJIyYEeHHE aKTHBHBIX TOMOT€HHBIX U T€TePOr€HHBIX KaTallu-
3aTOPOB MPOIIECCOB MOTyUYeHus: MoJieKyJisipHoro Bojgopoaa (HER) u BoccranoBnenus yriekuc-
noro raza (CO2RR) [5-7].

Paboma svinonnena npu purnancosoii noooepcke PH® (npoexm 23-13-00427).
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[2] A. M. Kuchkaev, S. Lavate, A. M. Kuchkaev, A. V. Sukhov, R. Srivastava,

D. G. Yakhvarov, Energy Technology, 2021, 2100581.

[3] D. Yakhvarov, P. Barbaro, L. Gonsalvi, S. M. Carpio, S. Midollini, A. Orlandini,

M. Peruzzini, O. Sinyashin, F. Zanobini, Angew. Chem. Int. Ed., 2006, 45, 4182.

[4] A. M. Kuchkaev, A. M. Kuchkaev, Kh. R. Khayarov, E. M. Zueva, A. B. Dobrynin,

D. R. Islamov, D. G. Yakhvarov, Angew. Chem. Int. Ed., 2022, ¢202210973.

[5] A. M. Kuchkaev, A. M. Kuchkaev, A. V. Sukhov, S. V. Saparina, O. 1. Gnezdilov,

A. E. Klimovitskii, S. A. Ziganshina, I. R. Nizameev, 1. P. Asanov, K. A. Brylev,

O. G. Sinyashin, D. G. Yakhvarov, Int. J. Mol. Sci,. 2023, 24, 3095.

[6] A. M. Kuchkaev, A. M. Kuchkaev, A. V. Sukhov, S. V. Saparina, O. 1. Gnezdilov,

A. E. Klimovitskii, S. A. Ziganshina, I. R. Nizameev, I. R. Vakhitov, A. B. Dobrynin,

D. L. Stoikov, G. A. Evtugyn, O. G. Sinyashin, X. Kang, D. G. Yakhvarov, Nanomaterials, 2023, 13, 826.
[7] L. F. Sakhapov, A. V. Zhurenok, Z. N. Gafurov, D. D. Mischenko, E. E. Aidakov,

V. A. Lomakina, A. A. Saraev, E. Yu. Gerasimov, E. A. Kozlova, O. G. Sinyashin,

D. G. Yakhvarov, Int. J. Hydrogen Energy, 2025, 152, 150125.

24



Hukonaeeckue umenus 2025

YCeTHDBIE TOKJIAABI

MeTasi-oprannyeckue KOOPANHAIIMOHHBIE MOJIMMePbI JIJAHTAHU/IOB HA
OCHOBeE alleTHJIEH-COJIePKAIIUX U S-HoAu30(TAJIATHBIX JIUTAHIOB.

M.A. Bonnapenko.? P.B. Penpkun,*? E.A. [TnntokoBa®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
bondarenko@niic.nsc.ru

Xumuss MOKII uHTEHCHUBHO pa3BHBAaeTCs Ha MPOTSKEHHUH MOCIECTHUX JIBYX ICCATHICTHH,
Omaromaps 4emy OBLJIO TIONy4€HO MHOXECTBO HOBBIX TEPCIEKTUBHBIX COEIWHEHUH.
Bo03M0XHOCTB HaIIPaBICHHOIO [U3aiiHa CTPYKTYP, @ TAKXKE BAPbUPOBAHUSA UX CBOWCTB 3a CUET
BbIOOpa METAJIOLEHTPAa M OPTaHWYECKHX JIMTAHIOB, OTKPBIBAIOT OOIIMPHBIE BO3MOKHOCTH
NOJTyYeHUsT (PYHKIIMOHATBHBIX MAaTEPHUAJIOB, O0IAIAIONIUX YIPABISIEMBIMUA KAaTAIUTHICCKUMH,
COpOIIMOHHBIMH, ONITUYECKUMH M CEHCOPHBIMH CBOMCTBamu [1].

B nannoit pabGore ocBemeHo cpady 2 HampaBieHus pa3Butus xumun  MOKII:
1. T'erepomerannmuueckue f-f KoopAMHALMOHHBIE MOJIMMEpPHI HA OCHOBE S-HOAM30(TaNaTA.
[TonydyeHHble COEOUMHEHHMS] HMHTEPECHBI C TOYKH 3PEHHUS BO3MOXHOCTU «YIIPABICHUSD»
JIOMHHECIICHTHBIMH XapaKTEPUCTUKAMU 32 CYET UBMEHEHUS] COOTHOLIEHUSI HOHOB METAJIJIOB, YTO
MOXXET  MPUBOJUTH K  TOJYYCHUID  HCTOYHHKOB O0ermoro  M3Iy4YeHHUS [2];
2. CoelMHEHUS JIAHTAHUJIOB C JIMTAHJIAMHU, COJACPKAIIMMU alleTUICHOBBIEC TPYIIIbI, HAIPUMED,
5,5'-(06yra-1,3-quun-1,4-qumn)ouc(2-xnopoensoar). VMcmonp3oBaHue AJiI CHHTE3a <OKECTKUX)
JUIMHHBIX JIMTaHJOB JOJDKHO II0Ka3aTh XOpOLIMM pe3yslbTaT B MOpPOOOpa3oBaHUM, a
COTPSDKEHHBIC TMH-CUCTEMBl AaleTHJICHOBBIX (parMeHTOB W OEH30JBHBIX KOJICI OTJIWYHBIC
JIOMUHECIICHTHBIE ~XapaKTePUCTUKU, OCOOEHHO B KOMOMHAIIMU C PEAKO3EMEIbHBIMU
anemMeHTaMud. Ha  gaHHBIE MOMEHT TMOJY4YeHBl CTPYKTypHbIE JaHHble Oosee 10
KOOPAMHAIIMOHHBIX MOJIMMEPOB, a UX PU3UKO-XUMUYECKUE cBoWcTBa u3ydarorces (Tabnuna 1).
Tadauma 1. KoopauHauumoHHbIE MOJMMEPHl HAa OCHOBE allETUIIEH-COJAEPXKAIIUX JIUTaHJIOB.
Cepun U30CTPYKTYPHBIX COCTUHEHUN BBIJCIICHBI B OJJTHOM CTHUJIE.

» L La Tb Gd Eu

— N
G\H— oo; Eb2-CIBAH: | [Laz(DMF)sLs] | [Tba(DMF)iLs] - [Eux(DMF)sL3]

o\c,\ Bb2-CIBAH> — [Tb2(DMF)sL3] | [Gd2(DMF)4L3] | [Euz(DMF)4L3]

. _ . » | Bb2-BrBAH: | [Lax(DMF)Ls] | [Tb2(DMF)sLs] | [Gd2(DMF)4Ls] | [Euz(DMF)sLs]
@ = —

Paboma evinonnena npu gpunarncosoii noodepsicke PH® (npoexm Ne 24-73-00209).

[11  Yu X, Ryadun A.A., Kovalenko K.A. et al. // Dalt. Trans. 2023. V. 52. Ne 25. P. 8695.
https://doi.org/10.1039/D3DT01323E

[2]  Bondarenko M.A., Redkin R. V., Pilyukova E.A. et al. // Inorganics 2025. V. 13. Ne 5.
https://doi.org/10.3390/INORGANICS13050154

25



Hukonaeeckue umenus 2025

CMemaHHOJIAHTAHOU/IHbI€ KOMILIEKChI ¢ KYKYPOUTYPHJIOM: CUHTE3 U
CBOMCTBA

H. B. Aaapuenko, E. A. KoBanenko
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andrienko@niic.nsc.ru

Onna n3 QyHIaMEHTaIBHBIX 337a4 COBPEMEHHON CYyNpaMOJICKYJISPHOW XMMHUHU CBS3aHA C
IUIAHUPOBAaHUEM CHHTE3a, MCCIIEJOBAHUEM CTPOCHMS U (U3UKO-XUMHUYECKUX CBOWCTB HOBBIX
CUCTEM, UMEIOIINX II0JIE3HBIE IS IPAKTUYECKOTO IPUMEHEHUS CBOKCTBA.

Kommiekcel naHTaHOUIOB 00J7aJalOT PAJOM HHTEPECHBIX CHEKTPAIBHBIX M MarHUTHBIX

cBoiicTB. OHON M3 HamboJee MEPCIEeKTUBHBIX 00JacTel MPaKTUYECKOTO MPUMEHEHHS TaKUX
COCIMHEHUI MOKET OBITh HCIIOIH30BAHKE UX B KAUYECTBE UCTOUYHUKA OENIoro cBera. B pacTBopax
KaTHOHBI JIAHTAHOMJIOB 00pa3yl0T KOMIUIEKCHl C OOJBIINM KOOPAWHAIIMOHHBIM YHUCIOM |
pa3HooOpa3HBIM KOOPAWHAIIMOHHBIM OKpY>KeHHeM. boisblnme ckopoct oOMeHa JIMTaHJOB
3aTPYyJIHAIOT BBIIEICHHE ITUX KOMILUIEKCOB B TBEPAYIO (azy, 0COOEHHO M3 BOJHBIX PACTBOPOB.
YcnemsbM crnoco0oM pelieHust 3Toil Mpo0aeMbl MOXKET ObITh UCIOJIb30BAaHUE XEIATHOTO WU
Makpouukindeckoro 3¢dexros. B npencraBneHHoN paboTe MPUMEHEH CyNpPaMOJICKYIISIPHBIHI
MOJIXOJ] C UCTIOJIB30BAHUEM OPraHUYECKOro KaBUTaHIA — KyKypOUT[6]ypuiia, cocTosiero us 6
TJIMKOJIbYPUIIBHBIX (PAarMEHTOB, COCAUHEHHBIX MEXAY COOOW METHIICHOBBIMH MOCTHUKaMHU.
Monekyna kykypOut[6]ypuna mo ¢opme mpeacTaBisieT MOJblii OOYOHOK B TIOCKOCTU JHA U
KPBIIIKK (IIOPTAJIOB) KOTOPOTO pPAacCIOJIaraloTCs aTOMbl KUCIOpOAa KapOOHWIBHBIX TPYIIIL.
YHUKaTbHOE COYETaHWE OTPHUIATEIILHO 3apsDKCHHBIX IMOPTAIOB M JKECTKOM THUIPO(OOHOH
BHYTPEHHEN IOJIOCTU ONpENeNseT UX KOOpPAMHAILIMOHHBIE BO3MOXHOCTH IO OTHOILIEHHUIO K
KOMILJIEKCAM METAJLJIOB.

B pesynbrare B3aMMOJEHCTBUS CMECH HUTPATOB JIAHTAHOUAOB M KyKypOHT[6]ypuia ObLIn
MOJTyYeHbl aKBAHUTPATOKOMIUIEKCHI ¢ IByMs- (1-8) u Tpemsi- (9-12) pa3HbIMU JaHTAaHOUAAMHU B
COCTaBe CYyMpPaMOJICKYJISIPHBIX COEIMHEHUN C KyKypOHUT[6]ypuioMm. PeHTreHOCTpyKTypHOE
HCCIIEIOBAaHUE II0Ka3ajllo, 4YTO OJTH COEIMHEHUS MMEIT crleayromme coctaBel  1-8
[{Ln'mLn%,(H20)s(NO3)}2CB[6]](NO3)s-HNO3;-xH20 (Ln'=Dy, Ln?>= Pr(1), Nd(2), Sm(3),
Gd(4), Tb(5), Ho(6)) u 2[Ln'nLn?(H20)s] (NO3);-CB[6]-2HNO3-yH,O (Ln'=Dy, Ln? =
Er(7),Yb(8)) u 9-12 [{DymEu,Tbx(H20)s5(NO3)}2CB[6]](NO3)4-HNO3-zH>O. Yucrora 1Bera
coenuHeHuni 4, 6 u 11 oueHp O6aM3Ka K HYJIIO, I03TOMY OHU XOPOIIO MOAXOMAT /ISl FeHepaluu
0eJioro cBeTa M MOTYT Ucroib30BaTthest B WLED-cucremax.

CMel1aHHOJIAaHTAaHOUIHBIE KOMIUIEKCHI MOTYT OBITh 3(Q(QEKTHUBHBIM HHCTPYMEHTOM JUIS
IPOEKTUPOBAHUS ONTUYECKUX JIOTUYECKUX CHUCTEM HA OCHOBE MX HACTPAUBAEMOIO M3JydeHUS,
3aBUCALIETO OT NpeoOpa3oBaHUs CUTHAIOB JIIOMMHECLEHLUHU. bnarojgaps HCHOIb30BAHUIO
U3JTY4CHHUs, 3aBHCALICTO OT BO30OYyXIeHHA B ogHOM coenuHenuu (11) Oblaa moiydeHa HOBas
MOJIEKYJISIpHas JIOTMYecKas cUCTeMa ¢ TpeMs Bxojaamu. PabGora mokasana, 4To IMOJIyueHHbIE
KOMILUIEKCBI MOTYT CIYXHTb HOBOH IUIaThopMoOi s CO3JAAaHUS HMHTEIUICKTYalIbHBIX
JFOMHHECHEHTHBIX CHCTEM U MHOI'OMOJIOBBIX ONITHYECKUX JIOTHUECKUX JIEMEHTOB.

Hccneoosanue svinonneno npu guuancosoii noodepoicke epanma PH® (npoexm No 24-23-
00246)
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Cunre3 n CTpo€HUC 61/IHapH]>IX MOJINXAJBKOTCHUI0B PaHHUX MMEPEXOTHBIX
MeETaJJIOB

C. b. ApremkuHa,” A. A. Ilontapak,? II. A. ITonrapak?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
artem(@niic.nsc.ru
K nHacrosimemy BpeMeHH M3BECTEH JOBOJIBHO OOJIBLION PAJ MOJUXAIBKOTEHUIOB PAaHHUX
NEPEXOIHBIX METAJIOB, TO €CTh COEIMHEHUH, coiepkammx rpynny Qn (#>2, game 2).
PazHooOpasue ux CTPYKTYpPHBIX MOTHBOB JIOCTHTaeTCs 3a CUeT pa3HbIX cucteM M-Q, nms
KOTOPBIX HAWIEHBI TAKKE cOeAMHEHN [ 1], 0THAKO JUIsl OTIETIBHO B3ATHIX CHCTEM X HabOp vaIie
Bcero HeBenuK. Hanpumep, B cucreme Nb-S u3zBecTHbI KprcTauIMyecKue noaucyibhuasl NbS;
u NbS4 [2]; B cucteme Ta-Se — tosibko TaSes; B cucteme Ti-Se — TiSes. Conmeprxkanue xaibKoreHa
B u3BecTHbIX [IXIIM ot MQ; (NbSs, TaSes u ap.) 10 MQs (ZrTes) nmokasbiBaeT UHTEpPBaJ, B
KOTOPOM MOYHO OBLIO OBl OXHuAaTh ToJydeHus HOBBIX OnmHapHBIX [IXIIM. [losBienune panee
HEU3BECTHBIX XaJbKOT€HUJOB MEPEXOJHBIX METAIIOB MOTIJI0 OBl PACHIMPUTH 3HAHUS 00
YCIIOBUSIX B3aUMOJCHMCTBHS METAJUIOB M XaJbKOT€HOB IPH MOBBILICHHBIX TeMIepaTypax, o0
OCOOCHHOCTSIX KPHUCTAJUTMYECKOTO CTPOEHUsI OWHAPHBIX COCOUHEHHH W COelMHEHUU Oolee
CJIOHOTO COCTaBa (CIOCOOBI CBSI3BIBAHUS aTOMOB METaUla U XaJbKOTEHA, THUIl KOBaJCHTHO-
CBSI3aHHOTO MOTHBA).
JloKI1ay] MOCBSIICH MTOMCKY HOBBIX OMHAPHBIX TOJIMXaTbKOTEHUIOB MEPEXOIHBIX METAJUIOB
4,5 rpymn (Ti, Nb, Ta). OGcyxmaroTcst ycinoBusi oOpa3oBaHUS, CHHTE3, KPUCTALTHYECKOE
CTPOCHHE HOBBIX MoymmxanbkoreHuIoB Ti, Nb, Ta. DkciepuMeHTaIbHBIC JaHHBIE MTOICPKAHbI
MIEPBONPUHIUITHBIMU pacyeTaMH YCTOWYMBOCTHU ATHX (a3.

Ef, kJ/mol at.

° TaSezhex

© ® ' 0,0 0,2 04 0.6 0,8 1,0
@ n(Se) / n(Ta+Se)

a) 0) B)
Puc. 1. Ctpoenue cinosi B ctpykrype TasSei7 (a), ymakoBka emneil u rpynn Se; B CTPYKTYpe
TasSe1s (0), tmarpaMma BbIyKII0#M 000510uKH A7 cuctembl Ta-Se (B).

Paboma evinoanena npu gpunancosoii noooepoicke PH® (npoexm 25-23-00151).
[1] E.A. I'paiidep, C.b. Apremkuna, M.H. iBanosa, K.A. bpsuies, B.E. ®enopos, Ven. Xum.,
2023, 92, RCR5072.

[2] A. Poltarak, P. Poltarak, A. Enyashin, V. Komarov, S. Artemkina, V. Fedorov, Inorg. Chem.,
2022, 61, 2783.
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Cunre3 HaHocTPpYKTYP BCN/BCy, mEepCceKTUBHBIX /I

(l)OTOf)JICKTpOXI/IMI/I‘-IeCKOFO PAa3J0KEHUSA BOAbI

C. B. Benas,? JI. By°
“UHX CO PAH, np. Axao. Jlaspenmvesa, 3, Hosocubupck, 630090
SJIVHT, yn. Lanvwans Muoon, 189, Auvwans, KHP, 114051
sveta@niic.nsc.ru

Cpenu pa3nUUYHBIX METOAOB DA3IOKEHHs BOAbl (Qorodnekrpoxumuueckoe (DIX)
npeoOpa3oBaHUe COJHEYHOW SHEPTHH MpPUBJIEKAeT 3HauuTelbHOEe BHHMaHue. Ocoboe MecTo
3aHMMAIOT HEMETANINYECKHE TOHKOIUICHOYHBIE MAaTepualbl C HAHOMOPUCTOW CTPYKTYpPOH,
o0ecTeynBaroIell BBICOKYI0 KAaTAIUTHYECKYI0 AaKTHBHOCTH (HOTORNIEKTpoaoB. OCHOBHBIM
(hakTopoM, CACPKHUBAIOUIMM MPAKTHUECKOE MCIOIB30BaHUE (DOTOKATAIUTUYECKUX MPOIIECCOB,
SABIISICTCS  OTCYTCTBUE J(P(PEKTUBHBIX, CTAOMIBHBIX T€TEPOreHHBIX (DOTOKATAIN3ATOPOB,
(YyHKIMOHMPYIOIIUX TOJ AecTBHEM BHAMMOro cBeta [l], mosToMy O0ibllIOoe BHUMaHHE
yZIeJIsIeTCs IOUCKY ¥ CHHTE3Yy HOBBIX (DOTOKaTann3aTopoB. BecbMa nepcreKTHBHBIM MaTepHaIoM
st 3G dexTuBHOTO POX pasnokeHus BOAbI ObLI MPU3HAH Te€KCArOHAJIbHBIN KapOOHHUTpHU Oopa
(h-BCN) [2].

B nmannHol pabore MBI cooOImaeM O KOMOMHHMPOBAHHOM CHHTE3€ (POTOIJIEKTPOJIOB
BCN/BC«/FTO/crexno, rae cimou BCx u BCN mnomywyenst metromamu LPCVD u PECVD
COOTBETCTBEHHO M3 cMecH mapa TpumerwiamuHoopana (CHs):N-BH3 (TMADB) u a3ora npu
oTHOLIEeHUHU napuuaibHbixX gaBienuil p(TMAB) : p(N2) =3 : 1 u remnepatype 400 °C. U3mensun
Bpems HaHeceHus ciost BCx - o1 5 10 30 mun. Cnoit BCN M0KHO onucaTh Kak TPEXMEPHYIO CETh
BEPTUKAJIbHBIX HAHOCTEHOK (TOJIIMHONH HECKOJIBKO HAHOMETPOB), MPEICTABISAIOMIUX COOOH
ctonku MoHocsoeB h-BCN. U3yuenust mopdosoruu, CBOUCTB U CTAOUIBHOCTU HPU XpaHEHUU
MOJIYYEHHBIX TJIEHOK NpOoBOAWIM ¢ ucnoyibzoBanueM COM, ACM, D/1C, PODC, POA, UK- u
KPC u UV-Vis-NIR cnekTpockonum.

Puc. 1. [ToBepxHocTs (a, B) u monepeunoe ceuenue (0, r) crpykryp BCN/Si (a, 6) u BCN/BC/Si
(8, 1).

HcnbiTanue (GOoTOKaTaIMTUYECKOH aKTHBHOCTH KOMITO3UTHBIX 00paszunoB BCN/BCx B
nporecce ®OX pasnokeHHs BOIBI JAAJNO 3HAYEHUS IUIOTHOCTH (oTtoToka mpu 1,23 B,
3¢ heKTUBHOCTH (HOTOIEKTPUIECKOT0 NpeodpazoBanus npu 1,16 B u ruiotHOCTH hOTOTOKA ITpH
pasomknyToii mermu npu 1,23 B: 0,82 MA/cm?, 0,02% u 10 MKA/cM? COOTBETCTBEHHO, YTO
MIPEBOCXOJIUT COOTBETCTBYIOILIUE 3HAUEHUS, MMOTYUYEHHbIE /ISl OJHOCIOWHBIX 00pa3noB BCN u
BCx. VYcrpoiictBo Ha ocHoBe kommo3uta BCN/BCx mpoaeMoHCTpHUpOBanO CTaOMIBHOCTH B
TeyeHue He MmeHee 100 .

Paboma svinonnena 6 pamkax eoczaoanus MHX CO PAH.

[1]W. Fu, Y. Zhang, X. Zhang, H. Yang, R. Xie, S. Zhang, Y. Lv, L. Xiong, Molecules 2024, 29, 289.
[2] Z. Lin, X. Wang, Angew. Chem., Int. Ed. Engl. 2013, 52, 1735.
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Ces3b 3¢ PpexTuBHOCTH reHepaunu *OH u 3¢ppexTuBHOCTH doTONU3A

NPHUPOAHBIX KoMILIekcoB Fe’*
I0.A. benukos, O.E. TrotrepeBa, O.A. CubiTHUKOBa, W.I1. [To3aHs1KOB

UXKI CO PAH, yn. Hucmumymckasa 3, Hoeocubupck 630090
y.belikov@g.nsu.ru

Uccnenosanne KoMmiuiekcoB Fe’™ ¢ mpupomHbiMM  KapOOHOBBIMM — KHCJIOTAMH
IPEJICTaBIISIET UHTEPEC B BUAY BO3MOKHOCTU HCIIOIb30BaHUS JaHHBIX COCIMHEHUI B KaueCcTBe
(OTOAKTUBHBIX JOOABOK B 3KOJOrH4yeckod XuMuu. [lomoOHbBIE cUCTEMBI M3BECTHBI BBICOKOM
3¢ (GEKTUBHOCTBIO T'€HEPALUU AKTUBHBIX (OPM KUCIOPOAA, B TOM YHUCIE THUIPOKCHIBLHOIO
panukana *OH — cuIbHOr0 OKUCIUTENS, CIIOCOOHOT0 HECEIEKTUBHO OKHUCIIATh LIMPOKHUNA CIIEKTP
pa3IMYHBIX OPraHUYECKUX COEAVMHEHUH BIJIOTh J0 UX ITOJIHOM MUHEpaIU3aLUY.

Bonpiioe paznooOpasue MPUPOAHBIX KapOOHOBBIX KHCIIOT, CHIOCOOHBIX BBICTYHAaTh B
KayecTBE JIMTAHJOB, NPUBOAUT K HEOOXOJUMOCTH CHCTEMAaTHYECKOTO  CpPaBHEHUS
OKHUCJIUTEIBHOIO TOTEHIMala KOMIUIEKCOB JJIsi HAaXOXKICHHUS ONTHUMAJbHBIX BapUaHTOB HX
npuMeHeHus. HaJne)XKHbIMU CpaBHUTEIBHBIMU I[apaMeTpaMHd MOTYT BBICTYIIATh KBaHTOBbIE
BBIXOJbl (POTOJIM3Aa KOMIUIEKCA M TEeHEepalMd T'MIPOKCHWIBHOIO pajuKana, IO03BOJISIOIINE
olLieHUBaTh 3()(PEKTUBHOCTH KaK caMoro mnpouecca (poToin3a, Tak U 3p(HEeKTUBHOCTh T€HEPALUU
OKHUCJIUTEIbHBIX ar€HTOB.

B nannoit paGore mpearaercss IpoCTOl MOJAXOA K U3MEPEHUI0 KBAHTOBBIX BBIXOJOB
rerepaiui *OH npu porosnuse komiuiekcoB Fe’™ ¢ mpupoaHbiMu KapOOHOBBIME KUCIIOTAMH.
IToaxo/1 OCHOBAH Ha MCIOJIL30BAHKMH THIPOKCOKOMILIEKCa xkene3a FeOH?" B kauecTBe cucTEMBI
CPaBHEHMS C M3BECTHBIM KBaHTOBBIM BbIXxOoJOoM *OH u OeH307a B KauecTBE CEIEKTUBHOU
JIOBYIIKM HAa TUIPOKCUJIBHBIA paaukai. OTaenbHOE BHUMaHHE ObLIO YIEJIEHO TEPMUYECKUM
npoleccaM, IPOUCXOAIUM B X0/1e 00IydeHUs: M Mocie ero npekpauieHus. Mrorom pa®oTsl
ABJIAIOTCSA BIIEPBBIE KOPPEKTHO M3MEPEHHBIE C yYE€TOM TEPMUYECKUX IPOLIECCOB KBAaHTOBBHIE
BBIXOIbI (hoToNM3a U reHepanuu *OH juis mMpokoro crekrpa KomiuiekcoB Fe*' ¢ npupoanbmu
KapOOHOBBIMU KucioTaMu. [lepexon K «3¢(eKTUBHBIMY» KBAHTOBBIM BbIXOAAaM (HOTOJIN3A,
YUUTBIBAIOIMX HPOLEHT pereHepaiuu Fe’', npuBoasiuii Kk 00pa3soBaHUIO aKTHBHBIX (HOpM
KHCJIOPO/1a, T03BOJISIET TIOJYUYUTh JTMHEHHYIO 3aBUCUMOCTb KBAaHTOBBIX BIX00B reHepauuu *OH
OT KBaHTOBBIX BBIXOJIOB (DOTOJIM3a KOMIICKCOB

[TonyueHHble pe3yapTaThl INPEACTABIAIOT OTPOMHBIM HMHTEpPEC I HKOJIOTMYECKON
(hOTOXMMHH, TaK KaK [MO3BOJISIFOT OBICTPO U IOCTOBEPHO OLIEHUBAThH AP(HEKTUBHOCTH T€HEPAIUH
IMJIPOKCUJIBHOTO paJuKajia JIMIIb [0 IapamerpaMm (oToju3a camoro kommiekca. OnHaxo,
ClleZlyeT YYWUThIBaTh HE TOJBbKO 3(P(PEKTUBHOCTh I'€HEpAlMM pPajHKalla, HO U CTaOMJIBHOCTh
KOMIUIEKCOB B HCIOJB3YyEMBIX CHUCTEMAX M «CJIOKHOCTB» CamMoro Jjurasaa. Tak, u3
NPEICTABICHHBIX KOMILICKCOB TOJBKO CHCTEMa C IIABEJICBOW KHUCIOTOH MOXET ObITh
PEKOMEHJOBaHa K MCIIOIB30BAaHHUIO B CBSA3M C OOJIBILICH YCTOHYHMBOCTHIO COOTBETCTBYIOIIUX
KOMIUIEKCOB B IIMPOKOM Juana3zoHe pH u HauMeHblIell KOHCTAaHTON CKOPOCTH CaMOro JIMTaHAa
HenocpeacTBeHHo ¢ *OH.
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Onruyecku akTUBHBIE IVIEHKH Ag-AOT: nosryyenue, moBepXHOCTHBIE
CBONMCTBA U JHEPreTHYECKHEe XapaKTEePUCTUKHU
B. B. Bouapos®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
v.bocharov@alumni.nsu.ru

KoMmosuTHele IUIGHKM Ha OCHOBE OpraHo30JIed HaHOYacTHLl Ag  SABIAIOTCA
NIEPCIIEKTUBHBIM MAaTEpUAJIOM JJIsl CO3/IaHUS MOPTATUBHBIX CEHCOPHBIX YCTPOMCTB C CUTHAIOM
MOBEPXHOCTHOTO M1a3MOHHOT0 pe3oHaHca (I1I1P), koTopbie MOTyT OBITH IIUPOKO MCTIOJIb30BAHBI
B MEAMLIMHE M MPOJOBOJIBCTBEHHON Oe30macHOCTH. OpraHo30JIbHBIE IJIEHKH JIEMOHCTPUPYIOT
ctabunbHblil III1P curnan Onaromaps Hanmuuuio u30biTka Monekyn IIAB Ha moBepxHoOCTH,
CIIOCOOCTBYIOILIETO COXPAaHEHHUIO IJIa3MOHHBIX CBOMCTB y HaHouacTul] Ag. Bmecre ¢ Tem
HaJIM4yue AUQGUIBHBIX MOJIEKYJ CYLIECTBEHHO YCIIOXKHSAET HMHTEPIPETALUI0 MOBEPXHOCTHBIX
CBOWCTB IUIGHOK Ha MX OCHOBE (CMayMBAaE€MOCTH, IIEPOXOBATOCTH M T.[.), a TaKXKe HX
SHEPreTUYECKUX XapaKTePUCTUK (IIOBEPXHOCTHOW SHEPruM, MOJIYJS YINPYroCTH, padoThI
KOT€3UH U T. [I.), 4YTO CTABUT MOJ BOIIPOC aKTUBHOE BHEJIPEHNE COOTBETCTBYIOLIMX KOMIIO3UTOB
B TexHoJsioruu npoussoacrsa IIIIP cencopos.

B pamkax naHHO# paboThl HpeAsioKeHa MPOCTask METOAWKA MOJYYCHHS ONTUYECKH
akTUBHBIX KoMno3uToB Ag-AOT wmeromom «Dip-coatingy. IlorpyxeHue MOATIOKKA
OCYLIECTBJISIIM HETIOCPEJICTBEHHO B 30JIb AZ KOMHATHOW TEMIEPATypbl, CTAOMIN3UPOBAHHOTO
AOT B nexane. KonnyectBo norpyxeHuii BapbupoBaiu oT 1 10 5 pa3. [IpoomkuTensHOCTh U
MHTEPBAJIBI MEXKAY IOTPYKCHUSAMH COCTABWIIN 2 €. DKCIIEPUMEHTAIBHO I0KA3aHO, YTO HAINYHE
Pa3BUTOrO a7COPOLIMOHHOIO €105l MULIEIJUT Ha YaCTULaX JParoleHHOI0 MeTajula CiocoOCTBOBAIIO
COXPAHEHHUIO X JIMHEWHBIX Pa3MEpPOB B JUCIIEPCHON CPEIEe B TEUEHHUE MECSILIA, @ TAKIKE IIOJTHOMY
pacTeKaHUI0 HAHOCHMMOIO 30JI1 Ha IMOBEPXHOCTU MOJUIOKKH 0e3 00pa3oBaHMsA «KO(EHHBIX
KOJIEL» BCJIEJICTBUE 3HAYUTEIBHOIO CHI)KEHHS HHEPIMM IIOBEPXHOCTHOTO HATsKeHUs. B
pe3ynbTare, METOJUKA I103BOJISIET MOJIy4aTh IUIEHKM C OJHOPOJIHBIMHM IIOBEPXHOCTHBIMU U
MeXaHMYeCKUMHU cBoiictBamu. OOpasubsl aemoHcTpupytor [IIIP curaan, WHTEHCHBHOCTH
KOTOPOTO MOYKHO BapbHpOBaTh B 3aBHCHUMOCTH OT KOJMYECTBA IMOTPYKEHUH U MaTepuaia
IIOJUIOKKH, a TaKXkKe 00J1a/1at0T HIEpOXOBATON MOBEPXHOCTBIO C KPYIIHBIMH, ITUPOKUMHU ITOPaMHU
(3HaueHUs CpeAHEKBAIPATUIHON IEPOXOBATOCTH TUICHOK U TuamMeTpa nop gocturatot 20 u 300
HM COOTBETCTBEHHO) U XapaKTEpU3yIOTCs CUIbHBIMU TUAPOPUILHBIMU cBOMcTBaMU. [Ipu 3TOM
conepkanue Ag He npesblaet 5 M. %.

Onenka sHepreTHUecKUX napaMeTpoB IIeHOK Ag-AOT ¢ nomolpio Tpex HE3aBUCUMBIX
metonoB (Hoiimana, OysHca-Bsuara u By) mnokasama, 49To BCe 0O0pasmbl SIBISIFOTCS
HU3KOPHEPreTUUYECKUMHU CUCTEMAaMU. 3HAYEHMsI MOBEPXHOCTHOM SHEPrMM HE IpeBbIIIAET 78
MH/M. [Ipu 3TOM BKJI1aABI IOJISIPHOM U TUCTIEPCUOHHON COCTABJISIFOIINX TOBEPXHOCTHOMN SHEPTUU
COIIOCTAaBUMBI, YTO YKa3bIBa€T HA PAaBHOBEPOATHYIO OPUEHTALMIO MOJIAPHOM U THAPOPOOHOM
yacTel 1upuiabHbIX MoJIeKysl AOT Ha MOBEPXHOCTH KOMITO3UTOB.
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Onpe)leJleHne AKTHUBAIIMOHHBIX IMOTEPHb HA IMIOPHUCTOM JICKTPOAE BaHa)]l/IeBOﬁ

MPOTOYHOM 0aTapeH ¢ MOMOIIBLIO CIEKTPOCKONMH MMIIEJAHCA
H.B. bypsk, M.A. Ilyrau

Croakosckutl uncmumym Hayku u mexuonocuti, borvwoii 6yn., 30, cmp 1, Mockea, 121205
nikita.buriak@skoltech.ru

[ToTpeOHOCTh B HAKOMUTENSIX DHEPTHU I BO30OHOBISIEMBIX MCTOUYHHUKOB SHEPrUH U
JNEKTPUYECKUX CEeTel MPHUBOIUT K YBEIMUYEHHUIO CIIPOCa HA MacCIITa0UpyeMble U HEJOpPOTUe
NIEKTPOXUMHUYECKHE cHcTeMbl. B ocHOBe paboThl Hambosee MOAXOIAIIMX JUI 3TUX Lesed
Bananuesbix Ilpotounsix AkkymynstopoB (BITA) nexur peakuuss Papanes uisl penoKc-
npeoOpazoBanus noHOB BaHaaus. Koncrpykiust BIIA obGecnieunBaer mx MacmTabupyeMOCTb:
MOIIIHOCTb OINPEJENIAETCS Pa3sMEPOM M KOJIMUYECTBOM D3JIEKTPOXMMMUYECKHUX S[UEEK, a 3amac
SHEPTrUu — 00BEMOM PE3EPBYAPOB C AEKTPOIUTOM. DINEKTPOXUMUUECKHE PEAKLIUU IPOUCKXOISAT
Ha JBYX JJIEKTPOJAX, Pa3ACIEHHBIX HOHOIPOBOIAIICH IMOJIMMEPHOH MEeMOpaHOW B KaKIOM
sA4yeiike IEKTPOXUMHUYECKOTo cTeka. PaboTocrnocoOHOCTh Beeii Oatapen 3aBUCUT OT COCTOSTHUS
YIJIEPOJIHBIX BOMJIOYHBIX 3JIEKTPOJAOB, TaK Kak WX JAerpajanus MOpPUBOJUT K POCTY
IIEPEHAIIPSDKEHNS, BBI3BAHHOIO AKTHBALMOHHBIMM KHHETHYECKMMHU notepsamu. I[loaTomy
pa3paboTka HEAOPOTHX U YIOOHBIX METOOB MOIY4YeHUS HH(OPMAIIMH O COCTOSIHUH JIEKTPOJIOB
0e3 pa3Oopku Oartaped SBISETCS KIIOYOM K TMPOAJCHUIO €€ cpoka ciayxOosl [1].
DNEKTPOXUMHUYECKass CHEKTPOCKONUS MMIIEJJaHCa — IIMPOKO HCIOJB3YEMBIH METO[
UCCJIEIOBAHMsI CBOMCTB MAaTepHalIOB 3JEKTPOXMMHMUYECKUX SUYEeK M IPOLECCOB Jerpajaluu, a
COCTOSIHUE 3JIEKTPOJa, KaTaIU3UPYIOLUIET0 peAOKC-peakluy, CYyIIECTBEHHO BIIMSET HA CHEKTP
umrienanca [2]. s pemennst 1aHHON MpoOIeMbl ObLT MPEITIOKEH MOAXO0 K XapaKTepru3ariuu
31eKTpo10B Uit BITA 1 MOHUTOPHUHTra UX COCTOSHUS [IPU IOMOILHU CIIEKTPOCKOIINN UMIIEIaHCA.

B nanHO#l paboTe mpeanokeHa MOJAENTh HKBUBAJICHTHOW CXEMBbI, [O3BOJISIOIIAS
annpoKCUMHUPOBaTh AuarpaMMbl HalikBucra nonHoi sueliku BITA npu pas3inyHbIX BETUYHMHAX
CTUMYJIUPYIOIIETO TOKa. BrepBble ObUIO TPOJEMOHCTPUPOBAHO COOTBETCTBHE MEXKIY
NEPEHAIPSHDKEHUAMH, PAaCCYMTAHHBIMHU 110 JJAHHBIM CIHEKTPOB HMIIEAAHCA, M PE3yJibTaTaMHu
WU3MEPEHUI MOJISIPU3ALMOHHBIX KPUBBIX, YTO TMOATBEP)KIAET NEPCHEKTHBHOCTh TaKOTO in-situ
METOJla OLICHKM aKTHBAIlMOHHBIX IOTEph B fA4eiike mnpoTrouyHoil Oatapeu. [lomyueHnHas c
MOMOIIbIO 3TOTO HEJOPOTrOro MeroAa MHGOpMalus O COCTOSHUHM 3JEKTPOIOB MOXKET ObITh
MCITI0JIB30BAHA JIJIs1 MOJIEJIMPOBAHUS IOJTHOPA3MEPHBIX CUCTEM HAKOILJICHUS SHEPTUHU B PEaJIbHOM
BPEMEHU.
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B3aumocBa3b CTPYKTYPHBIX MapaMeETpPoOB H JIIOMUHECIICHTHBIX
XapPaAKTEPUCTHUKR OPraHO-HECOPraHuIeCKUX rajiorcHuAHbIX KOMILJIEKCOB

MeTaAJJIOB 15 rpynmsl
A.B. boikos, T.A. lllectumeposa, B.E. I'onuapenko, M.T. Metnun, 1.B. Taiinakos, A.H.
Ky3nenos, A.B. IlleBenbkoB

Xumuueckuti paxynomem Mockosckoeo eocyoapcmeenno2o yHusepcumema umeru M.B.
Jlomonocosa, Jlenunckue copul, 0. 1, cmp. 3, Mockea, Poccutickas @edepayus, 119991
bykov.andrey.sw@gmail.com

Bo3moxHOCTh HacTpauBaHus (PU3UKO-XUMUYECKUX CBOWCTB U MPOCTOTA IMONTYYCHHUS
OpraHO-HEOPTaHUYECKUX TAIOTCHUJIHBIX KOMIUJIEKCOB OMPEACIIAI0T OTPOMHBIA MOTEHUIUAT ISt
CO37aHusl OOIIMPHOTO YHCIA HOBBIX ONTOAJIEKTPOHHBIX MAaTEPUAJIOB HA WX OCHOBE.
HuskopazmepHble mpencTaBUTENM ASTOTO Kiacca COCAMHEHHH, KakK MPaBHIO, OO0JIaJar0T
YHUKQJIBHON IHUPOKONOJIOCHOW (oromomubectiennnet (PJI) ¢ OONbIIMMH  CTOKCOBBIMHU
CABUTaMH, OTCYTCTBHEM CAMOIOTJIONICHHS] M BBICOKUMHU BpPEMEHAMH >KU3HH BO30YKIEHHOTO
cocrosiHus. [1] HecmoTpss Ha mpoAeMOHCTPUPOBAHHBIE MPEBOCXOIHBIC XAPAKTEPUCTUKU IS
NPUMEHEHHUS THOPHIHBIX TaJIOTEHOMETANIATOB B KaUeCTBE JIIOMHHO(OPOB OEIBIX CBETOINOIOB,
PEHTTEHOBCKUX CIUHTHIUISITOPOB, TEPMOJETEKTOPOB U MaTEpUasIOB IJsi OOPHOBI C MOAIETKAMU
[2], mpennochLIKM BO3HUKHOBEHHS omnpenenéHHoro mexanusmMa @JI u MHOTHME acHeKThl
B3aUMOCBSI3H «CTPYKTYpa — CBOMCTBO» OCTAIOTCA /IO CHX IMOP HE YCTAHOBJICHHBIMH.

OObekTaMM  JJaHHOTO  MCCJIEJOBAaHUS  CTAJIM  OKOJIOTMYHBIE U YCTOWYMBBIE
ranoreHoBucMyTaThI(IIl) u ramorenoatrumonatsi(Ill). B kadecTBe KaTHOHOB ObUIM BHIOPAHBI
JUIIPOTOHUPOBAHHBIE MPENENbHBIE LMKINYECKME AMaMUHbl — munepasunuii (PipeH»?") u
romonunepasunuii (HpipeH»?"), hopmupyromnme npouHble HapaBIeHHbIE BOIOPOIHBIE CBA3U U
MPOMOTHPYIOIINE CYIPAMOJIEKYIISIPHYIO YIIakoBKy. HaMu mokasano, 4To xapakTtepHasi KapTHHA
@JI mo mexanuzMy camosaxBauyeHHOTo dkcuToHa (STE) ¢ omHON mMpOKOW MOIOCON AMUCCHH
HAOII0JAaeTCs B PANE COCAUHEHUN C JUCKPETHBIMU OHMOKTa’APHUYECKUMH aHuoHamMu [M2Xio]*
(M = Bi, Sb; X = Cl, Br, I), a o0pa3oBaHnne KOPOTKHX KOHTAKTOB X:'*X B aHHOHHOW
MOJCTPYKTYpE TMPUBOJIUT K TMOSBICHUIO BTOPOM MOJIOCHI B 00Jiee KOPOTKOBOJHOBOW YaCTH
criekTpa. Takoe OBEeACHUE BBI3BAHO JOMOTHUTEIIBHOW PEeKOMOUHAIIMEH HOCUTENCH 3apsIoB U3
coctosiHHs ¢cBoOoaHOTO AKcuToHa (FE), uro panee Habm0MamoCh TONBKO IS ETIOYEYHBIX H
cinouctbix anuoHoB. Jlyis 1D-ramorenoantumonataoB(I1l) (HpipeH2)3{SbxXo}> (X = CI, Br)
BBISIBJICHA BBICOKASI CTENIEHb MCKAYKEHUS KOOPIMHAIIMOHHOTO OKpyskeHus Sb(IIl), mpuBosmias k
STE-smuccun, xapakrepHod g 0D-pasmepHbix ananoros. [3] Hamuume asyx tumos OD-
AQHUOHOB C PAa3HBIMU KOOPJIMHAIIMOHHBIMH YHUCIaMU Sb U pa3HOW CTENEHBIO HCKAXKCHUS
KoopAMHANMMOHHBIX mom3poB B (PipeH»2)s(HsO2)[SbXe][SbX5[2(X)s (X = Cl, Br)
MpeAOIPEACIIIET MHOTOMIOJIOCHYIO (POTOTIOMUHECIICHIINIO, CUIILHO 3aBUCUMYIO OT JUTHHBI BOJIHBI
BO30YKICHHSI.

Jlis  mONydeHHBIX COEQUHEHMM OBbLIM M3Yy4YeHbl BPEMEHHbIE M TEMIEpaTypHbIE
3aBucumMoctu DJI, onpeaenensl GpyHIaMEeHTaIbHBIE TapaMeTphbl IKCUTOHHOU DJI, CTpyKTYpHBIE
mapaMeTphl, TaKhe KaK II0Ka3aTeld CTENeHHd MCKAKEHUs TOJUAJIPOB U YIAIEHHOCTD
SMUCCHUOHHBIX LIEHTPOB JIPYT OT ApYra, IPOAHAIU3UPOBAHBI U COITOCTABJIEHBI C YCTAHOBIEHHBIMU
SMUCCUOHHBIMU CBONCTBAMH.
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HaHocTpyKTypHOE M XUMHYeCKO€e YCTPOHCTBO
TOHKHMX I'pagueHTHbIX IIeHOK BCNy

B.C. Cynsesa, U.I'. BacunwseBa, M.JI. Kocunosa
UHX CO PAH, np. Jlaspenmvesa, 3, Hosocubupck 630090
kamarz(@niic.nsc.ru

Unes dynxumonanmsanuu nudiekTpuka BN 3a cuer BBeJEHHS B HEroO IMOJyMeTallia
yriepojia HaxoAuTcs B pycie MupoBod TeHaeHuuu [1]. TloayuuTh mIEHKH TPOMHBIX
MeracTabuinbHbix  ¢a3 BC:N, ¢ pasHbIM coaepkKaHHEM YIJIepoJa, pa3HbIM YpPOBHEM
CTPYKTYPHOT'O YCTPOUCTBA U, CIE€I0BATENIbHO, Pa3HBIMU CBOMCTBAMHU, ITPU HU3KUX TEMIIEpaTypax
yAaJoCch B HEPAaBHOBECHBIX YCJOBHMSIX BBICOKOPHEPI€TUYECKUX METOJOB XHMHYECKOTO
ocaxaeHus. Ocoboe BHUMaHUE YJIEIEHO CUHTe3y IIeHOK cucteMbl BN—C ¢ KOHKpETHBIM
HAHOCTPYKTYPHBIM YCTPOMCTBOM, UMEIOIIIUM IIPAKTUYECKOE TPUMEHEHHE.

Hacrosiiee uccienoBanue HanpaBieHO HA CHHTE3 XUMHUYECKH I'PaIUEHTHBIX MO TONIIUHE
wieHok TpoiHbIXx BCxNy a3 na momnmoxke Si(100) miasMOXMMHYECKHM OCaXICHUEM W3
razoBoil (askl, cocrosmei u3 mapos TpumerunamunOopana (CHz)sN-BHs (1072 Topp) u
aMMuaka. ['paJlMEHTHOCTh CcOCTaBa 3aJaHa YCJIOBHUSIMU IOIIArOBOTO CHIKEHHS HMCXOAHOTO
cozmepkanus amMMuaka B cMecu oT 7-10° Topp 10 Hyns HpH IOCTOSHHON TeMIIEpaType
ocaxaenus 973 K (tuienka G1), 1160 momaroBeIM CHHKEHHEM TeMiiepaTypsl oT 973 o 453 K
IPU TIOCTOSIHHOM COCTaB€ HCXOJHOW cmecu razoBoi ¢a3wl (tuienka (G2). XuMuyeckwe u
Mopdororuueckne M3MEHEHHUS M0 TOJIIMHE IUIeHOK wu3ydeHsl Metomamu WK- u KPC
crekrpockonuu, [IDMBP, SAED, 9JIC, n Hage:)KHOCTh HHTEPIPETAMU MOTYYEHHBIX JaHHBIX
o0ecrieyeHa HaJIM4YUEeM CIIELUAIbHO IMPHUTOTOBIEHHOW cepuu penepHbiXx MmieHok BCxNy. B
rpagueHTHbIX 1o TtojmuHe IwieHkax Gl u G2 ompeneneHa MOCIEAOBATENBHOCTh CIIOEB,
npencrasistomux Tpoitnyto BCxNy dasy, ueit coctaB mensiercss oTHocuTeabHO C 1 N 31eMEeHTOB
OJIHOBPEMEHHO C U3MEHEHHEM MOP(OJIOTHH c10eB. J[namazoH MOpQoIOrHIecKuX 0COOEHHOCTEH
CJIOEB BKIIIOYACT JUCIEPCHBIC MIACTHHKU (<<|HM), MPOTSHKEHHBIE W YKOPOUCHHBIC JICHTHI,
BEpPTHUKAIbHbIE U HICKPUBIIEHHBIE, C pa3HON OpHEHTAllMEN OTHOCUTENIBHO MOJIOKKH, CTOI0YaThIe
CTPYKTYpHI, 1 aHcaMOI1 BhIcOKoAuCTiepcHBIX yacTull. [To manubim SAED, Hapsiny ¢ amopdHBIMEI
00pa30BaHUAMH B IUIEHKaX MPUCYTCTBYIOT kpuctamuTel BCxNy ¢ TypOocTpaTHON CTPYKTYpOHi.
[TocTpoeHHble 3aBHCHUMOCTH 3TUX Mopdosornueckux ¢(opM OT YCIOBHA OCAXKICHUS,
KOHIEHTPALMU PEareHTOB U TeMIIepaTyphl, HATJISAHO IEMOHCTPUPYET My Th YIPABICHUS POCTOM
IJIEHOK C IPe/ICKa3aHUeM UX CBOMCTB.

Puc. 1. COM uzo6paxkeHust noBepxHOCTH (a, B) u [I9M-u300pakenus (0, T) mornepeuHoro
cedeHus rpagueHTHbIX mwieHok Gl (a, 6) u G2 (B, 1)

[1] Kaur M., Singh K., Vij A., Kumar A. New J. Chem., 2023, 47, 2137.

Pabora BemonHena B pamkax roc3aganust MHX CO PAH.
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HI/ITpaTOKOMH.]IeKCBI IVIATHHBI B PA3/IMYHBIX CTCNNCHAX OKUCJTCHUS

JL.b. Bacuibuenko, C.B. Tkaues, A.}O. KomapoBckux

HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
vasilchenko@niic.nsc.ru

A3OTHOKHCIIbIE pacTBOpbl TuApokcuaa miuatuHbl(IV), Hu3BeCTHBIE MOJ KOMMEPYECKHM
Ha3BaHueM «HUTpat miatuHbe (CAS 18496-40-7), IUpoKO NPUMEHSIOTCS AJIS IPUTOTOBJICHUS
TeTepOreHHbIX KaTaJlu3aToOpOB, BKJIKOYAs TpPeXMapUIPyTHbIE KaTaau3aTOpbl JIOKUTaHUS
BBIXJIOMHBIX Ta30B aBTOMOOWIEH. B mpeninecTByromuX HCCIEAOBAHUAX Mbl MOKa3ald, YTO
JOMHUHUPYIOIIMMHU (hOpMaMU CyIIECTBOBAHUS IUIATHHBI B TAKUX PACTBOPAX SIBJISIFOTCS MOHO U
OJIMTOSIIEPHBIE HUTPATOKOMILIEKCHI I1aTUHEI [1]. HecMoTps Ha TO, YTO METOA NIPUTOTOBJICHHUS
«HUTpaTa IUIATUHBD) MOJpa3yMeBaeT HAXOXJICHWE IUIATUHBI B CTENEHH OKUCJIeHHs +4, B
JAUTepaType U B TOPrOBBIX Karajorax Uil «HUTpaTa IUIATMHBD) BCTPEYAECTCS TaKXKe
dbopmynupoBka Pt(NOs3)2, koTopas, cyas IO BCeMy, SBISETCA CIEJACTBUEM OIIMOKH,
JIOTIYIIEHHON B MCXOJHOM IIaT€HTE Ha IOJIyY€HUE «HHUTpaTa IUIaTUHBD [2]. B TO ke Bpems
CYILLECTBOBaHHE TAKOTO MPOJAYKTa Kak HUTpaT riatuHbl(1]) BecbMa HHTEpECHO ¢ MpaKTUYECKOM
TOYKW 3pEHMsI, YUMUThIBasg JAOWIBHOCTh KoMmiuiekcoB Matunbl(Il). Hurpatoxommiuekcs
mnatuaei(I), BKmouas romonentuueckuii komrieke [Pt(NO3)4]* Obutn panee 0OHapYKEHBI
DONATOHOM M DIJMHTOM MpHU B3auMojelicTBuu akBanoHa mnatuHbl(1l) ¢ Hutpat nonamu [3,4],
OJIHAKO CTaOMJIBHOCTh TAKUX YACTHI] B @30THOKHUCIIBIX pacTBOpax He OblLla N3ydeHa.

Puc. 1. Ctpykrypa anuona [Pt2(u-OH)2(NO2)2(NO3)4]%. AToMbI BOfOpOa He HOKA3AHbL.

B nacrosmielr paboTe Mbl MpeICTaBIseM JaHHBIC, MOJYYCHHBIE B XOJAE HCCICIOBaHUS
A30THOKHUCIBIX pacTBOpoB ruapokcuaa muatunsl(Il) mpu momomu cnexrpockornuu SIMP (1SN,
195pt), DOIIP W DIEKTPOHHOM CHEKTPOCKONUH IIOTJIOIIEHUS. bBbLIO OOHApYKEHO, 4YTO
HUTPATOKOMIUIEKCHl TIaTHHBI(II) TIpOIOIDKHUTEIPHYI0 YCTOMYHMBOCTD JIMID TPU YMEPEHHON
(amke SM) KOHIIEHTpanuK a30THOH KucioTel. [Ipu 6onee Beicokom conepkannn, HNO3 akTHBHO
okucinsger komiuiekcsl wiatunbi(1l) ¢ oOpazoBanneM B KauecTBe KOHEUHBIX MPOJYKTOB HUTPO-
HUTPATHBIX KoMmIuiekcoB miaatunbl(IV) (cMm. mpumep Ha Puc. 1). B xauecTBe npoMexyTOYHBIX
(hopm oOHapy’KEeHBI TapaMarHUTHBIE HUTPAaTOKOMIUTIEKCHI raTuHbI(111).

Paboma svinonnena npu ¢hunancosoii noodepaicke Munucmepcmea HayKu u 8blcule2o
obpazosanus Poccuiickoii @edepayuu (npoexm Ne 121031700315-2).

[1] D. Vasilchenko, S. Tkachev, 1. Baidina, S. Korenev, Inorg. Chem., 2013, 52, 10532.

[2] H. Kral, P. Karl, DE2233677C3, 1972.

[3] T. G. Appleton, J. R. Hall, S. F. Ralph, C. S. M. Thompson, Inorg. Chem., 1984, 23, 3521.
[4] L.I. Elding, A. Oskarsson, Inorganica Chim. Acta. 1985, 103, 127.
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Kommiiexkcnsl mapranua(ll) ¢ npoussoanbivu 1,10-peHanTpOIMHA: CHHTE3,

cTpoeHue, POoToTIOMUHECHEHLMS
K. A. Bunorpazosa,” M. /. Hapukos,*? B. A. Canaukosa,*’ U. P. ®umunmos,® A. 10.
Bopo6wés,® M. 1. Taiiruna,*’ JI. 10. Haymos,? A. C. bepésun,” M. M. CbipokBamun®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
SHUOX CO PAH, np. Jlaspenmvesa 9, Hosocubupck 630090
kiossarin@mail.ru

@DOTO- U HIEKTPOIIOMUHECIUPYIOLINE KOOPAMHALMOHHBIE COCIUHEHUS d-METaJlJIOB
AKTUBHO M3Yy4aloTCs B IOCJIEIHUE TO/IbI B CBA3M ¢ UX npuMeHeHueM B OLED ycTpoiicTBax, mpu
9TOM HauOOJIBIIMN HHTEPEC MNPEACTABIAIOT TPUILIETHbIE AMUTTEpPhl. DOTOTOMHUHECHEHIUSA
(®JI) xommnexcoB Mn(Il) oOycrnoBineHa u3TydaTelnbHBIM METAJUILIEHTPUPOBAHHBIM  d-d
nepexonoM (*T1(G) — ®A1, pochopecuennms). Ionoxenue nomocsl ®JI kommuekcos Mn(1I)
00yCJIOBIIEHO PAcCTOSIHUEM MEXAY 3TUMH YPOBHSMH, Ha KOTOPOE, B CBOIO OYepe/lb, CUIBHO
BIMSET OKPY)KEHHE HOHA Mn?": KOOPAMHAIMOHHOE YHCIIO, THII JOHOPHBIX aTOMOB, CHJIA TIOJIs
JMTaH/IOB, JEKTPOHHOE CTpOCHME Juranjaa. B nanHoil pabore mMCnonb30Baliuch xenaTHble N-
JIOHOpHBIE JIMTAHJBl C PA3IUYHBIM SJIEKTPOHHBIM cTpoeHueMm — 1,10-¢penantponun (phen),
IIPOU3BOJIHBIC nupazono[1,5-a][1,10]benantponraa w 2-metmi-[ 1,2,4]rpuazono[1,5-
a][1,10]¢enanTpomun (L?) [2].

o peakumsam onmcaHHbIX JuranaoB u coieit Mapranma(ll) MnAzxH2O (A = ClO4, BF4,
CF3SO3) B aleTOHUTPWIBHBIX PACTBOpAaX OBLIM MOJYyYEHbl HOHHBIE KOMIUIEKCHI COCTaBa
[Mn(phen)s]Az-Solv u [Mn(L")2(H20)2]A2-Solv (L* = L' u L?). O6HapyeHO, 9T0 KOMILIEKCHI C
1,10-penanTpoaunom He obaagarot DJI, a komruiekcs ¢ nupasono|1,5-a][1,10]denanTpoaunom
u [1,2,4]tpuazono[1,5-a][1,10]dbeHanTponHOM [OEMOHTUPYIOT O€N0-3eEHYI0 SMHUCCUIO B
pacTBOpE U B TBEPAOM COCTOSIHHUM.

[1]Y. Qin and et al., Coord. Chem. Rev., 2020, 4/6, 213331.

[2] V. A. Sannikova, I. R. Filippov, O. Y. Karmatskikh, M. A. Panfilov, R.V. Andreev, A.Yu.
Vorob'ev, Chemistry of Heterocyclic Compounds, 2020, 56, 1042.

35



Hukonaeeckue umenus 2025

/IBoiiHbIe KOMILIEKCHBIE COJIM HA OCHOBE METAJLJIOB IJIATUHOBOW I'PYIIIbI
(Pt, Pd, Rh) u nsaroit rpynnsi (V, Nb, Ta): npo0sieMmbl 1 10aX0abI

C.H. Bopo6sesa?, 3.B. Pymsuc?, C.A. bayruna’, 10.B. Pynunesa“, C.B. Kopenes®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
vorobyeva@niic.nsc.ru

B nocnenHue necsATUieTHs B XMMHMM aKTUBHO Pa3BUBAIOTCS HAIPABIEHHS, CBS3aHHBIE C
MOJIyYEHHUEM Pa3IUYHbIX (YHKIMOHAIbHBIX MAaTEpUAIOB U3 COEIMHEHUN-NPEIIeCTBEHHUKOB.
Ocoboe BHMMaHUE NMPHUBIIEKAIOT OMMETAJUIMYECKHE HAHOCIUIABbI HA OCHOBE OJIarOpoJHOTO U
He0JIaropoIHOr0 MeTajula, HOCKOJIbKY HaJIMYKE BTOPOr0 METaJlIa MOYKET HE TOJIBKO y/IEHIEBUTh
MIPOU3BOJICTBO, HO M 3HAYUTEILHO U3MEHUTh CBOMCTBA TaKOH crcTeMbl. Takue OuMeTauinyeckue
CUCTEMBbl 00 al0T 0o0Jiee BBICOKOW YJIEIbHONW MPOYHOCTHIO M IJIACTUYHOCTHIO, a TaKXkKe
MPOSIBJISIIOT TMOBBIIIEHHYIO KaTaJIUTUYECKYI0 AKTUBHOCTh 3a CUET M3MEHEHHUsS CTPYKTYphl U
MOSIBJICHUSI 1€(EKTOB B MPOIECcce MOIYyUEHHUs] MeTacTaOUIbHBIX TBEPABIX pacTBOpoB. B ciyuae
IUTATUHOBBIX METAJIJIOB M TYTOIJIABKUX METAJJIOB 5 TPYIIBI OCHOBHAS Mpo0iieMa 3aKI0uaeTcs B
MOJIyYEHUHU TaKuX CILJIaBOB, IOCKOJIbKY 3TO SHEPro3aTpaTHbIA U AJIUTENbHBIN Mpolecc.

Haubonee nepcneKTUBHBIM METOAOM IMOJYYEHHMS TaKUX CIUIABOB SIBISIETCS METO[
paznoxkeHus: 1BOMHBIX KoMIUieKcHBIX coner (JJKC) Ha ocHOBE COOTBETCTBYIOIIMX METAJUIOB.
OTOT METO/A pa3BUBAaeTCs B Halled 1a0opaToOpUu yXe HECKOJbKO IECATUIETUH M XOpOIIO
3apeKOMEHI0BAJI ce0sl B paboTe Jaxke CO CIOKHBIMU CUCTEMAMU.

Hameit IpynIon ObuIH [IOJIyYECHBI JKC CIEAYIOIINX COCTaBOB:

[Pt(NH3)4][VO(H20)(C20)2]-2H20,  [Pd(NH3)4][VO(H20)(C20)2]-2H20,  [Rh(NH3)s6]2[(1-
C204)(VO(C204)2)2]:6H20, [Pt(NH3)4]3[NbO(C204)3]2:2H20, [Pt(NH3)4]3[NbO(C204)3]2-xH>0,
[Rh(NH3)s][NbO(C204)3]-4H20, [Pt(NH3)4]3[ Ta(C204)4]2-2H>0,
[Rh(NH3)6][TaO(C204)3]-2.5H20. Bce monydeHHble  KpucCTamTM4eckue  (a3pl  Obun
oxapaktepusoBaHbl puznko-xumuueckumu merogamu: UK, PCA, POA, CHN {OCII, 3I1P, CAO
— BaHA/IMEBBIC KOMIUIEKCHI }. bplTo ncciaenoBano tepmMuyeckoe nmosenenne noiaydeHubix JIKC B
MHEPTHOM M BOCCTAaHOBUTEIBHOU aTMoc(epax M OXapaKTepU30BaHbl MPOIYKTHl TEPMOJIHU3a, B
ToM yrciie MmetogoM COM. OGHapyKeHO, YTO B BOCCTAHOBHUTEIHHOM aTMoc(epe, a B HEKOTOPBIX
ClIy4asiX U B MHEPTHOM, BO3MOKHO 00Opa3oBaHHE CTAOWIBHBIX WIIM METACTAOWIBHBIX CILJIABOB
METaJJIOB.
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Puc.1. Hannbie nus [Rh(NH3)s]2[(12-C204)(VO(C204)2)2]-:6H20: a — cTpykTypa, 6 —
KPHBBIE TEPMOIPAaBUMETPHUECKOrO aHAJIN3a B BOCCTAHOBUTEIBHON aTMocdepe, B — (hparMeHT
nudpakTorpaMMbl IpoayKTa Tepmoiinza B Ho, r — nanusie COM juist mpoaykra Tepmonnsa B Ha

Paboma ewvinonnena npu guuancosou nooddepoicke PHD (npoexm 24-23-00260). Asmopwi
onaeooapsam L[KII UHX CO PAH.
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Honumop¢pubie MoanpuKanuu neHrarajgorennaos 4d- u Sd-meraJinos:
CBSI3b MEKAY KPUCTANJIMYECKOH U MATHUTHOH CTPYKTYPOii

A. A. Bopo6séBa,! A. U. Bonranun,? T. M. BacunpunkoBa,? K. A. JIsicenko,? A. H. Bacuibes,
2 0. C. Bonkosa?

U Buicuas wixona sxkonomuxu, 101000, Mockesa, Poccus
2MTY umenu M.B. Jlomonocosa, 119991, Mockea, Poccus
vorobyova.anna9@mail.ru

B coBpemeHHON (U3MKE KOHIEHCUPOBAHHOTO COCTOSIHUS OOJIBIION MHTEPEC MPEACTABIISAET
u3ydeHue cBoicTB Ban-nep-BaanbcoBbix MarneTukoB. Peanuzanus nanpHero peppoMarHuTHOTO
nopsiika B JABYMepHbIX Ban-nep-BaanbcoBbIX COEIUHEHHMSIX B COYETAaHHMM C UX OOrarbIMU
JNEKTPOHHBIMU M ONTHYECKUMHU CBONCTBAMU MOXKET TPUBECTH K TMOSIBICHUIO HOBBIX
NPaKTHYECKH 3HAYMMBIX MpuiokeHuid. CorinacHo Teopeme MepmuHa-Barnepa IByMmepHbIE
U30TPOIIHbIE  TeH3eHOEPrOBCKUME  CIIMHOBBIE  CHUCTEMbl HE  MOTYT  C(OPMHUPOBATH
MarHUTOYMNOPSIOUEHHYIO (pa3y MpU KOHEUHOM TeMIiepaType, OJHAKO TEIIOBBIM (pIyKTyanusm
MOJKET IPOTUBOCTOSATH MAarHUTHAsE aHU30TPOIHs, KOTOpas, KaK H3BECTHO, BO3pacTaeT IpH
nepexoze ot 3d k 5d Meramam, 4To JenaeT npeacrasureneid rpynn 4d- u Sd- mepcrnekTHBHBIMU
B IUIaHE MOHUCKAa JIBYMEPHBIX YNOpsiAo4eHHbIX cucTteM. llenraranorenuasl 4d — 5d meramnon
coctaBa MHals (M = Nb, Ta, Mo u ap.; Hal = Br, Cl) u3BecTHbI JOBOJIBHO JaBHO, OJIHAKO
KPUCTAJUIMUECKass CTPYKTypa OOJBIIMHCTBA MpEJICTaBUTENICH ceMmeilcTBa U, B OCOOCHHOCTH,
CBOICTBA TaKMX COCTUHEHHM 1O CETOTHSIIHETO THS OCTAIOTCA MaJIOU3yYeHHBIMHU.

Kpucrannuueckass CTpyKTypa psiia IEHTarajJoreHuJoB H30THIIHA M COJAEPIKUT
uzonupoBanHbie numepsl {[HalsM|(u-Hal):[MHals]}, cBSi3aHHBIE MEXAY COOON TajOreHHBIMU
CBSI3AMU ¢ o0Opa3oBaHHEM TpexmepHoro kapkaca. Ha mpumepe MoCls moka3aHo, 4To JaHHBIE
COEJIMHEHUS CKJIIOHHBI K monuMopusmy [1, 2].

B nacrosmeil paboTe npeacTaBiIeH CUHTE3, UCCIIEI0OBAaHUE KPUCTAJUIMYECKON CTPYKTYPBHI,
TEPMOJMHAMHYECKUX W PE30HAHCHBIX CBOWMCTB MOJIMMOPGHBIX MoAUDUKANMN Xjopuaa H
opomuna Bosmbdpama(V), xmopuma penus(V) u xmopuma monmOaeHa(V), a Takke psaa
3aMEIEHHBIX [0 METaJUTy U TajoreHy COeJAMHEHUN JaHHOro ceMmeicTBa. PacyeTsl Ha OCHOBE
NEPBBIX MPHUHIUIIOB TO3BOJMIA OLEHUTh IapamMeTpbl OOMEHHOTO B3aUMOJCHCTBHUS IS
UCCJIEyEMbIX COEIMHEHUH.

B wum3mepenusx HamarHu4eHHOCTH noiauMopdoB Opomuaa Boabdppama(V) u xmopuaa
monuoaeHa(V) ycranoBieHo GpopMupoBaHUe PEPPOMATHUTHO YIIOPSIIOYCHHBIX COCTOSIHUH, YTO
IPOSBIIETCS  KaK  DPWIIIOOHOBCKMH ~ pOCT  NPHUBEACHHOW  HAaMarHM4EHHOCTH WU
MacIITaOMpPOBAHUEM IOJIEBBIX 3aBHCHMOCTEH HaMarHWYEHHOCTH 110 MeToay bernoBa — Appora.
[Tomumopdupie Moaudukamuu xmopuna Boiabdpama(V) u  penus(V) HAEMOHCTPUPYIOT
o0Opa3oBaHHe aHTU(PEPPOMATHUTHO YIOPSAJOUEHHBIX COCTOSHUMN, HAOJIO/IaeMbIX B MAarHUTHOMN
BOCIPUUMYHBOCTH Ha MOCTOSTHHOM M MIEPEMEHHOM TOKE U B YAETBHOU TEIIOEMKOCTH [3].
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HpeIICKaCiaHI/Ie MATrHUTHBIX CBOMCTB: MeuTa UJIH peaJILHOCTL?
K. D. Bocrpukosa, A. A. JImurpues’

‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SUXKI" CO PAH, yn. Uncmumymckas, 3, Hosocubupck 630090
vosk@niic.nsc.ru

Pa3Butne pacyéTHBHIX METONOB HIET CEeMUMWIBHBIMHU Inaramu. Hackombko WX HACTOSIIMI
YPOBEHb Pa3BUTHS MO3BOJSIET HAJEKHO IPEICKAa3aTh MArHUTHBIC CBOWCTBA METATIOKOMILIEKCOB
(MK), ucxoast M3 MpeanoiaraéMoro MoJeKyJyIspHoro ctpoeHusi? Mo)KHO Jd, Ipexe YeM HauuHaTh
TPYIOEMKHI MHOTOCTaIUMHBIN CHHTE3 MAaTEpUalIa C Hy>KHbIMU CBOVMCTBAMM, ITOJTyYUTh JOCTOBEP-HBIN
nporHo3 /st ero nporotuna. MK ¢ npsiMoii koopauHaLel OpraHM4ecKuX pajuKasioB sIBIISIOT-CS
MEPCTICKTUBHBIMHA TSI CO3JJaHHSI MOJIEKYJIIPHBIX MarHUTOB, TaK KaK TAKOE COUCTAHUE TapaHTUPY-ET
cuiabHbIe OOMeHHbIe B3aumoseiicTBus (OB), HeoOXoauMmble Uil CTaOMIM3AIllMd OCHOBHOTO CITH-
HOBOTO COCTOSIHUSI U MUHHUMM3ALMU TyHHENbHOHM penakcai SMM. Panee 6butn m3ydensl MK ¢
pexopaubiMu it Ln OB: LuNIT(NO3)3 v LnTp2SQ, NIT-autpokeun, SQ — ceMuxuHoH, [1,2]. beum
Taroke nonydensl MTp(SONN) u MP*Tp(SOQPhNN), SONN- u SQPhNN~ — OupaauKaibl CeMH-
XUHOH — HUTPOHUI HUTPOKCH ¢ cuibHbiMU OB (+ 550 u 100 em™) [3], a MK [LnTp2SONN] 0o cux
nop neuszsecmmupl. ClemyeT M 0KUAATh ycrenus Marautaoro OB Gd® *—SQNN/SQPhNN no cpas-
Heauto ¢ GdIp>SQ? Ab initio SA-CASSCF/NEVPT2 pacuerst mnst GdTp,SONN (Puc.1) u
oupamukania SQNN-, namu ciemyronme 3HA4YeHUs ISl CHUHIJICT-TPUIUIETHOTO 3a3opa B SONN-
AE=1267 em!, J=634 cm (—2JSs0Sw), Joa-sonv=—2.5 cm™!, ipudeM Jga-sony TOPasio MEHBIIIE, YeM
~11,4 em™ g GdTp2SQ [1]. Bo3MoxkHO 310 00yCIOBIEHO BKIAIOM COCTOSHHIA C IIEPEHOCOM 3apsia
[4]. Cmoxer 1 NN B SONN- obecnieunTs 6onvutee OB Bo pparmente Gd—O—N...N—O 110 CpaBHEHHIO
¢ OB B Gd — NN [5], koropoe 3HauntenbHO MeHbIle yeM OB B Gd—NIT [2]? Ecnu 310 Tak, TO CHHTOHBI
MISONN wu M TpSOPhNN  nepcneKTuBHbI Ui KOHCTPYMPOBAHUS — HH3KOPa3Mep-HbIX
reTEPOMETA/IMIECKUX CHCTEM Ha OCHOBE KOMIUIEKCOB Ln’" ¢ LENbIo momydeHust crielpdpuaec-Kux
MarHUTHBIX ¥ POTOPU3NIECKIX CBOMCTB. ['OTOBBI JI COBpEMEHHBIE BEIYUCIUTEILHBIE METOIBI IaTh
XMMHKaM-CUHTETUKAM HaJIeKHBIC OPUEHTHPHI Ha 3TOM ITyTH?

]
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Puc. 1. [lony4yeHHbIe ¢ TOMOIIBIO ab initio KBAHTOBO-XMMUYECKUX PACUETOB: TeMIIepaTypHAs
3aBucuMocTh y1(T) (crmeBa) u MosekysIpHbIe opOuTain (crpaBa) u it komruiekca GdTp,SOQNN

Paboma noooepoicana Munucmepcmeom nayku u evicuteco oopazosanus Poccutickoti
Deodepayuu, npoexmuvt Ne 125020401317-8 u FWGF-2021-0002.

[1] A. Caneschi, A. Dei, D. Gatteschi, L. Sorace, K. Vostrikova Angew. Chem. 2000, 112, 252.
[2] M. Perfetti, A. Caneschi, T. Sukhikh, K. Vostrikova Inorg. Chem. 2020, 59, 16591. [3] D.
Shultz, K. Vostrikova et al. JACS, 2003, /25, 607. [4] M. L. Kirk, D.A. Shultz, Coord. Chem.
Rev. 2013, 257, 218. [5] C. Benelli, D. Gatteschi Chem. Rev. 2002, 102, 6, 2369.
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®otopuzuka u GoTOXUMHSA KOMILICKCOB PYTEHHS, EPCIEKTUBHBIX A5
NpPUMEHEeHUs B (POTOXMMHUOTEPANIMH 3JI0KAYECTBEHHBIX OILyX0JIei

E.M. I'ne6os,! A.A. Kokxopenko,' WL.II. ITo3auskos,! JI.5. Bacunpuenko,” A. A. MenbHUKOB!

YUXKI CO PAH, ya. Uncmumymckas 3, Hosocubupck 630090
2 MHX CO PAH, np. Jlaspenmvesa, 3, Hosocubupck 630090
glebov(@kinetics.nsc.ru

®dotoxumuotepanus (OXT) sBaseTcs MEIUITMHCKOW TEXHOJIOTHEH, JOMOTHUTEIHHOM K
dboromunamuueckoit tepanuu (DPIT). OcHoBHOU mnponecc, wucnonbdyembrii B DT -
(hoToceHcMOMNMU3alMS CUHTIIETHOIO KHUCIOpOoaa, - Hed((EKTUBEH ISl MHOTMX TMIIOKCUYHBIX
omyxoJeil. AnprepHatuBHas crparerusi — @XT — ocHOBaHa Ha UCTIONB30BAHUH MPOJIEKAPCTB, KaK
MPaBUJIO, KOMIUIEKCOB IUIATWMHOBBIX METAJJIOB, KOTOpbIE MOJ JCWCTBHEM CBeTa O0Opa3yroT
COEIMHEHMS, IEUCTBYIOIIKE 10 TUIY HUCIIaTUHA, T.€. OHU npucoeaunstores k JIHK, 3atpynuss
TPAHCKPUIILIUIO W perukaiuio. dortomnporecchl s KOMIUIEKCOB, MEPCHEKTUBHBIX IS
npumeHeHus B @XT, c10KHBI M HETOCTATOYHO UCCIIETOBAHBI.

B pabGore ¢ mnpuMeHEHHMEM JIMHEWKH BpPEMSIPAa3PEIICHHBIX METOIO0B (POTOXUMUU
uccie0BaHbl (POTOMHAYLUPOBAHHBIE MPOLIECCHI ISl TPEX KOMILJIEKCOB PYTEHUS, CUUTAIOIINXCS
NepcreKTUBHbIM  yisi  TnpuMeHeHus B OXT. ®DoToBO30YXKJIEHHUE KOMIUIEKCA  YuUC-
[Ru(bpy)2(NH3)2]*" (1) npuBoauT Kk GOTO3aMEMIEHUIO BYX AMMHUAYHBIX JIATAHI0B HA MOJIEKYJIbI
BOABl ¢ oOpazoBanueM KomiuiekcoB yuc-[Ru(bpy)2(H20)21*" u yuc-[Ru(bpy)2(H20)(OH)]*
(xommuiekcsl 2 U 3), HAaXOJMIIMXCS B paBHOBeCHH. HECKONbKO CTaauii CI0XKHOTO MEXaHHU3Ma
(doTozamenieHHs yAanoch MPOCIEaUTh BO BpeMeHHoM auanazone ot 100 ¢c mo 100 mke [1].
DOTOXMMHUYECKUE CBOMCTBA KOMIUIEKCAa 1 HE 3aBUCAT OT HAJIMYMsI KMCIOPO/a B pacTBOPE, UTO
OnaronpusaTcTByeT npuMeHeHuto B OXT.

Kommekcnr cis,fac-[ RuCl(DMSO)3(H20)] (3) u trans,cis, cis-[RuCl,(DMSO)2(H20):]
(4) oOpasyroTcs mpu pacTBOPEHUH B BoJie mpanc U yuc-nzomepos komiuiekca [RuCl(DMSO)4],
00J1a1al0T  CBETOMHIYIIMPOBAHHONW IUTOTOKCHYHOCTBIO [2]. Ilox nmeiictBuem cBera 3
tpancopmupyetcst B 4. Peakiust 3 ® 4 npoTekaeT B MUKOCEKYHIHOM JMalla3oHEe 4yepe3 JBa
MOCNIeIOBAaTENbHBIX HMHTEpMEeAnaTa, uAeHTU(GUIUpPOBaHHBIX Kak komruiekcbl Ru(Il) ¢
pa3nuyHbIMU Habopamu JIMranaoB [2]. O6myueHune 3 NpUBOAMT K MOCIEI0BATEILHOMY OOMEHY
XJIOPHUJI-MOHOB Ha MOJIEKYJIbI BOABI U GorookucieHuto Ru(ll) pactBopenusiM kuciaopoaom [3].
CBETOMHAYLMPOBAHHYI0 LUTOTOKCUYHOCTh OOECHEYMBAIOT MPOAYKTHI OOMEHA, KOMILJIEKCHI
cocraBa Ru'Cly(DMSO)y(H20)6-(x+y)-

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 23-13-00226).

[1T A. A. Kokopenxo, B. I1. I'puun, U. I1. [lo3gasaxos, A. B. Muxeimmc, 10. A. bennkos, A. A. Menpankos, C. B.
UYexkanu, . b. Bacunsuenko, E. M. I'ne6os, H36. AH Cep. Xum., 2025, 74, Ne 4, 933.

[2] S. G.Matveeva, A. A. Shushakov, 1. P. Pozdnyakov, V. P. Grivin, V. F. Plyusnin, D. B. Vasilchenko, A. V.
Zadesenets, A. A. Melnikov, S. V. Chekalin, E. M. Glebov, Photochem. Photobiol. Sci., 2018, 17, 1222.

[3] A. A. Shushakov, S. G.Matveeva, 1. P. Pozdnyakov, V. P. Grivin, V. F. Plyusnin, D. B. Vasilchenko, A. A.
Melnikov, S. V. Chekalin, E. M. Glebov, Photochem. Photobiol. Sci., 2020, 19, 1222.
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Kommiekcsol cepedpa ¢ mranagamu tBuXPhos: cunres, crpoenue u
PEeaKIUOHHAS CIIOCOOHOCThH

E.B. I'op6auyk,' M.A. Muxaiinos,” K.A. Tarunsues,> M.H. Cokonos,” JI.I'. SIxsapos!

' Uncmumym opaanuueckoii u pusuueckoi xumuu um. A.E. Apbysoea UL Kaszanckuii
Hayunwid yeump PAH, Kaszans, Poccus
2UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
gorbachuk 91@mail.ru

Kommiekcsr cepebpa(l) ¢ azorcomepkamiiMu TETEPOIUMKINYECKUMH  JIUTaHIaMH
nposiBIsOT 3G (EeKTUBHBIC JIEKApCTBEHHbIE M (papMalieBTHUYeckue cBoiicTBa. OJHAKO Takue
KOMIUIEKCHl 4acTO o00pa3yloTcs B BHUIEC MOJIHMEPOB, KOTOpPBIE JOCTATOYHO CIIOKHO
3aKpHUCTaNIN30BaTh. BBenenne TpeTudyHbIX (PocHUHOB MO3BOISET 3aCTa0MIM3HPOBATH
komiuiekcel Ag(l) u ycraHOBUTBH UX CTpyKTypy B Kpuctamie [1]. Jlo HacTosmero BpeMeHu B
KayecTBe crabmim3upyroniero nuranaa B komriekcax Ag(l) ¢ asumom [2], 6eH30TpHa3oiaToM
[3], TerpazonaToM W HEKOTOPHIMU APYTHUMH a30TCOJACPXKAIMUMH JIMTAHAAMHU HMCIOIB30BAJICS
TpudeHmidochuH.

B nanHnoit pabote onucano ucmosib3oBanue 00bEMHOTO TpeTuaHOoro pochuna BuXPhos
(2-mu-mpem-6ytundocduno-2',4',6'-rpunzonponwiOudermss), KOTOppIH B  peakuud C
Tpuduatom cepedpa obpazyet komiuieke [fBuXPhos—Ag(OTf)(CH3CN)], rne OTf = CF3SOs.
3amenenue TpUGBIATHBIX JTUTAHIOB HAa a3WJ U TETEPOLMKIMYECKUE N-TOHOPHBIE JIMTaHbI
MPUBOAUT K COOTBETCTBYIOUIMM yCTOMYUBBIM JAUMEpHBIM KomiuiekcaM [(fBuXPhos—AgN3).] u
[(fBuXPhos—Ag(BTA))2], tne BTA = 6en3orpuazonar CeHsN3. B peakmmu [fBuXPhos—
Ag(OTf)(CH3CN)] c KJIACTEPHBIM KOMILJIEKCOM Naz[Mosls(BTA)s] MOJIy4YeH
reTepoMeTaUINYeCKuil cynpaMoiieKysipHblil komiuieke [Mogls(fBuXPhos-Ag-BTA)s](OTf)4,
KOTOPBIN MPOSBIISET HHTEHCUBHYIO JIIOMUHECLICHIIMIO B KpacHOM obsacTu criektpa (¢ = 96%).

[1] K. Nomiya, K. Tsuda, N. C. Kasuga, J. Chem. Soc., Dalton Trans., 1998, 1653.

[2] A. D. Khalaji, M. Amirnasr, L. R. Falvello, T. Soler, Anal. Sci. X, 2006, 22, X47.

[3] Y.-X. Yuan, F.-Z. Yang, C.-H. Morag, D. Liu, Y. Zhang, R.-A. Gu, J.-L. Yao, Spectrochim.
Acta - A: Mol. Biomol. Spectrosc., 2013, 105, 184.
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Xupaababie KoMILIeKcbl Re(I) ¢ BbIcOk03QdeKTUBHON HUPKYJISIPHO-
noJisipu3oBanHoii ¢pocdopecueHumei

M. I1. JaBbisioBa, A. B. ApTeMbeB

UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
m_davydova@mail.ru

Kap6onunsnsie xommuekchl perus(l) cocraa [Re(NN)(CO)nXsn]”*, rme NN — n-
COMPSKEHHBIN TUMMUHHBIA JTUrasja, a X — “BCIIOMOraTeNbHbIN” JTUrana, o0pa3yroT OrpOMHBIN
KJIacC JIFOMHUHO(OPOB, MPUBJIEKAIOIIMX OIPOMHOE BHUMAaHUE KaK MEPCIEKTUBHbIE TPUILIETHBIE
smuttepsl it OLED ycTpoicTB, JIOMHUHECHEHTHBIE KPACHTENW I OMOBH3yalIHM3allud M
(dhoToaMHAMHUECKON Tepanuu paka, ceHcopbl. OcoObli MHTEpeC MPENICTaBISIOT XHUpaIbHbBIE
KomIuieKchl peHusi(1), cnocoGHbIe MPOSBIATH HUPKYISIPHO-IOISPU30BaAHHYIO (POCHOPECIIEHIINIO
[1].

B nacrosimeit padote, ¢ 1eTbI0 CO3AaHNS HOBBIX APKO-TIOMHUHECIUPYIOIINX KOMILIEKCOB
Re(I), Hamu ObUIM CHUHTE3UPOBAHBI U UCCIIEN0BaHbl KapOOHMIbHBIE KoMIUIeKChl Re(I) Ha ocHOBe
1,10-peHaHTPOAMHOBBIX ~ JMTaHAOB, cojepkaumx ¢parmMentsl (+)/(—)-menrona [1,2].
dotodusnyeckne nccaea0BaHms MOKa3aiu, YTO CHHTe3upoBaHHbIe KoMIuiekchl Re(I) oGmanaroT
ApKON  KENTO-3eNEHON  (POTOMOMUHECHEHIIMEH, a TakkKe IUPKYJISIPHO-TOISIPU30BAHHON
dbochopeceHme ¢ gum = 1.0x1073— 2.5x1072 ¥ KBaHTOBBIMH BBHIXOJAMHU JTFOMHHECIICHIINN
(PLQY), nocturaromumu 40%.

Takum o6pa3om, HoBble KoMIUIeKchl Re(I) Ha ocHOBe MEHTOI-MOAM(DUIIMPOBAHHBIX
JIMTaH/0B ABIIAIOTCA NEPCIEKTUBHBIMU JTHOMUHO(pOpamMH, IIPOSIBIISAIOLIUMUI
BBICOKO?()(DEKTUBHYIO IHPKYJISPHO-TIOIAPHU30BAHHYIO (OTO- M DIIEKTPOIIOMUHECIICHIIUIO, C
BBICOKMMM 3HAUYEHUSIMU Zum ¥ PLQY.

Paboma evinonnena npu gpunancosoii noooepaicke PH® (npoexm Ne 25-23-00490).

[1] M. P. Davydova, T. Xu, A. M. Agafontsev, L. Meng, M. Wolff, M. Y. Petyuk, 1. Y.
Bagryanskaya, A. S. Berezin, A. V. Tkachev, H. Meng, A. V. Artem'ev // Angew. Chem. Int. Ed.
2025, 64, €202419788.

[2] MLIL. JaBbinoBa, A.M. Aradonnes, B.H. FOnun, M.U. PaxmanoBa, A.B. AptembeB // JKypH.
Koopo. Xumuu, 2025, npunsta B nedats (per.Homep CoChem2560052Davydova)
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CuHTe3 MAarHUTOOTAEAsAeMbIX CO-CcO/lep:KalIuX KATAJN3AaTOPOB J1JIsl peaKiuii
¢ yyacTueMm 0opcoaepKamuxX ruIpuI0B B BOJHOM (aze

H.A. Tanunosa,* A.M. Oseposa,® O.B. Komosa,’ B.1. Cumaruna,’ O.B. Henxuna®®

HI'Y, yn. Ilupozosa 2, Hosocubupck 630090
UK CO PAH, np. Jlaepenmvesa 5, Hosocubupck 630090
n.daniloval @g.nsu.ru

Bonopon siBnsieTcs uaeanbHON KaHIUAATYPOH HA POJIb TOIJIMBA HOBOT'O ITOKOJICHUS, HO JJIS
KOMIIAaKTHBIX TeHepaTtopoB Hy HE0OX0IMMO OTKa3aThCs OT MCIIOJIb30BAaHHSI MACCHUBHBIX I'a30BbIX
0aJUI0HOB. DTO OCOOEHHO aKTyalbHO AJs (YHKIIMOHUPOBAHUS MTOPTATUBHBIX YHEPIOYCTaHOBOK
Ha OCHOBE TOILIMBHBIX 3JIEMEHTOB, a TAK)KE CUCTEM HaJlyBa B METEOPOJIOIMH U CIIACATEIbHON
TEXHUKE. B CBS3M C 3TUM aKTyalbHO HCCIIEOBAaHUE CTaOMIBHBIX OOpcojepKallluX THAPUI0B
(NaBHs NH3BH;, (CH2NH2BH3)2) u3-3a BBICOKOTO COAEp)KAHUS XMUMHUYECKH CBSI3aHHOTO
BOJIOpPOZia B UX COCTaBE€ U CIIOCOOHOCTU KOHTpOJHpyemo BbiAensath Hp mpu Ttemmepatype
OKpY Karolley cpeibl B X0/Ie IIpoLecca X KaTaJIMTUYECKOro ruaponusa. 13-3a skonomuueckon
IPUBJIEKATEIbHOCTH aKTUBHO U3y4YalOTCsl Karalu3aTopbl Ha OCHOBe KoOanbra. Ero
(eppOMarHuTHBIE CBOWCTBA IO3BOJIAIOT HCIOJb30BATh BHEIIHEE MArHUTHOE I0JIe IS
OTJIEJICHUS KaTaJu3aTopa OT PEaKIIMOHHOM Cpebl.

B nannoit pabore Co-karanu3atopbl ObUIM MOJYYEHbl METOJOM TaJlbBaHUYECKOTO
3amenenus (I'3) amomunus B pactBope CoCly ¢ mpuMeHeHHeM JBYX KOPPO3HMOHHBIX areHTOB:
HCI (Co/HCl), NaCl (Co/NaCl). Ocratku Al ynansiim u3z o6pasinoB 00pabOTKOM 1IeI04bio ¢
MOCJIETYIOIIEN TUIATEIBHONW IPOMBIBKOM M CYIIKOM B BaKyyMe IPH KOMHATHOM Temmeparype.
OO0pa3ipl KaTanu3aTopoB ObLIN HccaeaoBanbl MeTogamu: POA, COM, I110M, TIIB Ha.

bouto oOnapyxeno, uto oOpazen Co/HCl, npurotoBieHHbIi B KHUCIOH cpeje,
npeumyinectsento cocroutr uz Co’ (TLIK, TTIY), xapakrepu3yercsi HHU3KOM YIEIbHOM
MOBEPXHOCThIO M HE3HAUMUTEIbHBIM COJIEpPKaHUEM KHUCIOpoJcojepkamux ¢a3 kobajibra Ha
noBepxHocTH Metayumueckux vactul. OOpaszenr Co/NaCl, noidydeHHBIH B  YCIOBHSX
obpazoBanus tunpokcusoB Al nmpu pH~6, oTnmdaeTcss BBICOKOM aucCIepcHOCTHIO. [lomumo
nedextupix  ¢paz Co’ (UK, TTIVY), s HEro XapaKkTepHO BBICOKOE COJEPIKAHME
OKCHJIOB/TUAPOKCUAOB KoOasbTa, BKIO4Yas Co-Al crnoucThlii [BOHHOW THMAPOKCUA CO
CTPYKTYpO# I'MAPOTAIBKUTA.

CuHTe3upoBaHHbIE KaTanu3aTopbl ObUIM HchbITaHbl B rugponuse NaBH4, NH3BH3; u
(CH2NH>BH3), npu temmnepatype 40 °C. Ycranosneno, uro Co/NaCl xapakrepusyetcs 6omnee
BBICOKON  akTuBHOCTBIO, uYeM Co/HCl, T1oCKoIbKy BXOISIIME B €ro  COCTaB
KUciopojacoaepamue (aspl KoOajabTa, BOCCTAHABIMBAACH B PEAKLMOHHOM cpeze, BHOCST
OCHOBHOI BKJIaJl B aKTUBHOCTb KaTayinzaropa. CkopocTh reHepauuu H> 3aBUCUT OT MpHUpPOIbI
rupuaa u ysenuuusaercs B psany: (CHaNH2BH3), < NH3BH3 < NaBHy, koTopslii coBniagaer ¢
BOCCTAHOBUTEIIHOW CIIOCOOHOCTBIO THIAPHUIOB. [loKkazaHa MepCreKTUBHOCTh MOAM(HUKAINUN
nonyueHHbIXx Co-katanuzatopoB menpto mytem ux ['3 B pactBope CuCl. Kpome storo,
oumerauinueckuii  Cu-Co  KaTaiu3atop TakXke MPOJEMOHCTPUPOBAT CaMyl0 BBICOKYIO
aKTUBHOCTb B TaHJEMHOM IpOLIECCe TUAPUPOBAHUS N-HUTPOEeHOa ¢ ucrnonb3oBanueM NaBHy
n NH3;BH3; kak ucrounukoB Hz, 4TO pacmmpser CHeKTp HCIOJIb30BaHUS KaTalu3aTOpOB,
cuHTe3upyemsbix ['3, B )kuakodaszHbIX npolueccax THIpUPOBaHUSL.

Paboma ewvinonrnena npu gurancosou nododepoicke Munucmepcmea HAYKU U GbLCULE2O
oopaszosanusi P® 6 pamxax cocyoapcmeennozo 3adanusi UK CO PAH (npoexm FWUR-2024-
0034). Asmopwr 6aazodapam bBynasuenxo O.A., Hwenko A.B., Pocosa B.A. 3a npogedennoe
uccneoosanue 0opazyos Kamaiu3amopos.
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doToXxuMHYECKHE NnpeBpalcHus roCTEBbIX MOJIEKYJ B IIOpax rmOKuX
META/VI-OPraHNnY€CKUX KapKacoB

I1. A. Jlemakos,! A. A. OpunnnaukoBa, > K. JI. AGameesa,' JI. H. JIpioues,' B. I1. ®equn!

\WHX CO PAH, np. Jlaepenmvesa 3, Hosocubupck 630090
2HT'Y, yn. ITupozosa 2, Hoéocubupck 630090
demakov(@niic.nsc.ru

Mertamn-oprannueckue kapkacsl (MOK) npenctaBisitor 0coOblii MHTEpEC Kak COPOCSHTHI
C BBICOKOPETYJISIPHOM KPUCTAJUIMYECKOW CTPYKTypou. Ilpw Hamumumm CTPYKTYpHO THOKHX
(hparmeHTOB (JTUTaHI0B WK KoopAuHaImoHHou cepb) MOK moryT nperepneBaTs oOpaTuMble
NEPEeCTPOMKH C  COXpPAaHEHHEM CBSI3HOCTH  KOOPIWHAIMOHHONW CETKH U BBICOKOM
KPUCTAJUTMYHOCTH TP BHEITHUX BO3JAEHCTBUSAX [1]. DTO OTKpBIBAET YHUKAIBLHBIE BOZMOXHOCTH
rubkux MOK B ancopOumu, CEHCHHre, NPOBEACHUM B UX TMOpax NpPEeBpalleHUld C
IIPOCTPAHCTBEHHOM CEJIEKTUBHOCTHIO, HEJOCTHKUMON APYTUMHU MeToamu [2,3].

Hamu uccnenoBanbl mpoIecchl BKIIOYEHUST MOJIEKYJ O,[-HEHACHIIIEHHBIX KETOHOB B
ruokue nopucteie MOK Ha ocHoBe 1,4-mnazabunmkio[2.2.2 Joktan-N,N’-nmuokcuna (odabeo) [4]
ui mpauc-1,4-muknorekcanankapoonoBoi kuciotel (Hochdc), u mpoBenensr peakiun Y O-
UHIYIUPYEMOTO [2+2]-IUKIONPUCOCINHEHUS ¢ ITUMHU TocTsMH. [Ipu oOmydeHun coisibBaTa
[Co(DMF)2(0dabco)2](ClO4)2:(3mep) momyueH qumep 3-MeTHUIILUKIONCHTEH- | -0Ha BUla «aHTH-
roJI0Ba-K-XBOCTY» ¢ KOHBepcued 10 67% u cenekTMBHOCTBIO 10 90%, mo ganubiM 'H-SIMP
cnekrpockonuu. [lpu obmyuenun combBaToB [Yb2(H20)4(chde)s]-2H20-2G (G = cp umm ch)
MOJyYeHBbI, COOTBETCTBEHHO, HECHMMETPHUYHBIA JTUMEp I[HKIONCHTCH-1-0oHAa U auMep
IIUKJIOTEKCEH- | -OHA BHJla «aHTH- TOJIOBA-K-XBOCTY». Pe3ynbTarbl MpencTaBiIsIOT HMHTEPEC B
MpenapaTuBHON OPraHUYECKON XMMHHU B KOHTEKCTE CEJIEKTHBHON COOPKH MOJUIIUKIMYECKOTO
YTJIEPOAHOIO CKEJIeTa, B T.4. B CUHTE3€ TPYIHOJOCTYIIHBIX OMOAKTUBHBIX COEIMHEHUH.

Puc. 1. Cnesa: nokanuzanus moJiekys 3mcep B nosiocTsix [Co(DMF)2(odabco)2](Cl04)2; cipasa:

JIOKaM3anus MOJIeKyJ ch u cTpykTypa ero nuMmepa B nmojocTtsix [ Yba(H20)s(chdc)s] mo nanapiM
PCA

Asmopul brazodapam 6azoswiti npoekm MOH P® Ne 125020401317-8.

[1] P. A. Demakov, A. A. Ryadun, D. N. Dybtsev, Molecules, 2022, 27, 8055.

[2] Y. Chen, S. Gao, Y. Cheng, X. Tian, X. Xuan, H. Wang, W. Yao, Z. Li, G. Zhu, J. Wang,
Chem. Eur. J., 2023, 29, €¢202300222.

[3] P. A. Demakov, D. N. Dybtsev, V. P. Fedin, Chem. Commun., 2023, 59, 9380.

[4] P. A. Demakov, K. A. Kovalenko, A. N. Lavrov, V. P. Fedin, Inorganics, 2023, 11, 259.
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KoMmiekcnl mepexoaHbIX METANJI0B ¢ HCMHHOUEGHTHBIMU JIMTAHAMM:
3JIEKTPOHHAS CTPYKTYpPAa U CBOMCTBA

A. A. Imutpues,! IT1.A. Tlerpos,” H.IL. I'punan!

YUXKI CO PAH, ya. Uncmumymckas 3, Hosocubupck 630090
2UHX CO PAH, np. Jlaspenmowesa 3, Hoeocubupck 630090
dmitralexey@gmail.com

Penoxc-axtuBHble (PA) HEMHHOIIGHTHBIE JIUTAH/bl MPEACTABIAIOT COOOM YHHUKAJIbHBIN
KJacC JIMIaHJ0B, CIOCOOHBIX IPUHUMATh HECKOJBKO pPa3JIMYHBIX CTENEHEH OKHUCIEHUS U
oOpaTtumMbIM 00pa3oM MOIJIOLIaTh WM OTJaBaTh 3JEKTPOHBI B 3aBUCUMOCTH OT BHELIHHUX
ycnoBuid. braronaps sTol cnocoOHOCTH co3/1aBaeMble Ha MX OCHOBE KOMILJIEKCHI METAJlIOB
MOTYT 00J1aaTh HETPUBHUAJIBHBIMH KATAIUTUYECKUMH, ONTUYECKMMHU M MAarHUTHBIMHU
cBoiicTBamMH. B naHHOIl paboTe MNpencTaBlIEHO WCCIIEAOBAaHUE 3JIEKTPOHHOW CTPYKTYPHI,
MarHUTHbIX M CHEKTPOCKONMYECKHX CBOMCTB KOMILJIEKCOB PEHMSI C PEAOKC-aKTHBHBIM
MMUHOKCOJICHOBBIM JINTAH/I0M U KOMILUIEKCOB MapraHia ¢ peoKC-aKTUBHBIM JHUOKCOJIEHOBBIM
muradaoM [1] ¢ mpumenennem DFT u ab initio MeT010B KBaHTOBOW XHMMHH, a UMEHHO, (SA-
)JCASSCF/(QD-)NEVPT2. Beur mpoBeseH psiJi pacyeToOB C ILEIbI0 OMPEACIUTh HAWITYUIIHH
Ha0Op MapaMeTpoB, MO3BOJSAIOIIMNA ¢ HAMOOJbIIEH TOUYHOCTBIO BOCHPOM3BECTH 3JICKTPOHHYIO
cTpykTypy (DC), MarHuTHBIE CBOMCTBA U 3JIEKTPOHHbIE crieKTpbl noriouienus (ICII) ¢ onopoit
Ha DOKCIIEpUMEHTAJIbHbIE pe3ynbTaTbl. PacueTsl NOKa3zaad, YTO JBa KOMIUIEKCA pPEHMS,
ReCl3(LPPP)(PPhs) m ReCl3(LPPP)(OPPh3), MMEIOT OCHOBHOE TPMILUIETHOE COCTOSHHE C
JOKaJau3aluell CHMHOBOW IUIOTHOCTH B OCHOBHOM Ha KAaTHOHE pEHHUS W HEeOOJbIION
nenokanu3anueil Ha PA-nurany, a BonHoBas (QyHKUUS TPUILIETAa UMEET CHIIBHO BBIPAKEHHBIN
MHOTOKOH(QUrypaunoHHbI Xapaktep. Taxke Ha OC, B 4aCTHOCTH, Ha JOCTATOYHO OOJIBIION
IIapaMeTp pacUICIUICHUS B HYJIEBOM I10JI€, BIIUAET HAJIMYUE IPUMECEH CHHIJIETHBIX JJIEKTPOHHBIX
KOH(pUrypanuii B OCHOBHOE€ MarHuTHoe cocrossHue. Hanuume »>THX mnpumecedl cepbE3HO
CKa3blBa€TCs HA IOBEICHUM TEMIIEPATYpHOM 3aBUCUMOCTH MArHUTHOM BOCIPUUMYHMBOCTH
(T3MB) u nexoropsix ocobeHHocTsx ICII, Hampumep, MOSIBICHUM 3alpelieHHbIX TPUILIET-
CUHIJIETHBIX MEepexofoB. [l KOMIUIEKCOB MapraHua ¢ JUOKCOJIEHOBBIMHU JMrasaamu, (N-
N)Mn!V(Cat),, (N-N)Mn"(SQ)(Cat) u (N-N)Mn'(SQ)>, pacuersl 31€KTpOHHON CTPYKTYpHI ab
initio MeToIaMu MOKa3aJd HEOOXOAMMOCTh ydeTa KOH(QUTYpaluid ¢ mepepacrnpeaeiicHueM
anekTpoHoB ¢ HOMO PA-nurannoB u Bo30yKJIESHHBIX COCTOSTHUH C 3acelieHueM N-JOHOPHOTO
auranga. PacueTsl MOKa3bIBalOT, YTO B OCHOBHOM COCTOSIHMM HPUCYTCTBYIOT BKJIaabl Mn B
HECKOJIBKMX COCTOSIHHUAX OKHCJICHHMs, YTO IPUBOIUT K 3aBBIIICHHBIM 3Ha4€HUAM MB u ciayxut
IIPEIMETOM Ul JAIBHEUIINX UCCIIEJOBAHUMN.

44



Hukonaeeckue umenus 2025

KoopauHannoHHbIe MOJUMEPHI ¢ THO(PEHCOAEPKALIUMH JUTAHAAMU: CHHTE3
U QYHKIHOHAJIbHBIE CBOICTBA

B. A. JIy6ckux.” A. A. JIeicosa,” JI. H. JIpi0ones”

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
dubskikh@niic.nsc.ru

Haxonmsich Ha CThIKE HEOPraHMYECKOW, OPraHUYECKOW, KOOPAMHAIIMOHHOW, (pu3mdeckoin
XUMUU M MaTE€pUAJIOBEACHUS, XUMHUS METaUI-OPTraHUYECKUX KOOPJIMHALMOHHBIX IMOJIMMEPOB
(MOKTI) sBasitoTCSl OHOM M3 CaMbIX JUHAMUYECKHUX 00JIaCTe COBPEMEHHOM HAyKu U OyaeT
IPOJIOJKATh OCTABAThCA aKTYaJIbHOM €I11€ MHOTHE TOJbI.

B nacrosmiee Bpems noaasistoniee 60asmiHCTBO mopucThix MOKII mocTpoeHsl Ha oc-HOBE
apOMaTHUYECKHX MOCTHKOBBIX JIUTAaHIOB (HAallpuMep, TepedTaieBas KUCIO0Ta), YTO OObICHIETCS
UX CTPYKTYpPHOH J>KE€CTKOCTbIO M CHUHTETHYECKOM JOCTYNMHOCTHIO. AHAJOTW MPOU3BOJHBIX
OcH30la, WMEIOIIUE B CBOCH CTPYKType THO(DEHOBBIE TE€TEPOLUKINYECKUE (PparMeHTsl,
CyIIeCTBEHHO MeHblle 3anaeiictBoBanbl B xumuu MOKIL. Bmecte ¢ tem, ucnonb3oBaHue
JUTAH/IOB HAa OCHOBE THO(DEHOBBIX TETEPOIUKINYECKHX (PParMEeHTOB SBIISIETCS BeChbMa
MEPCIEKTUBHBIM ~ CIIOCOOOM  pacCUIMPHUTh CTPYKTYpPHOE pa3HooOpasue U 000oraTUTh
¢byuknuonaneubie  xapaktepuctuku MOKII. TuodenoBwlid TeTepornkil 0ojiee HACHIIICH
JMEKTPOHAMHM 110 CpPAaBHEHHIO C OCH30JBHBIM KOJBIOM, 4YTO JOJDKHO OTpaKaThCs B
JIFOMUHECIICHTHBIX, JICKTPOHHBIX U MarHUTHBIX CBOMcTBax cooTBercTByromux MOKII [1, 2].
Kpowme Toro, atom cepbl MOXKET BBICTYIATh JOMOJIHUTEIBHBIM aICOPOIIMOHHBIM IIECHTPOM 32 CUET
cBoeil «wmsrkoi» (mo IlupcoHy) XUMHYECKOW MPUPOABI M CIHOCOOHOCTH 0Opa30OBBHIBATH
WHYKUUOHHBIE TUTOIb-AUNOIbHbBIE B3aUMOIECHCTBHUS.

CuHHTE3UpOBaHBl M OXapPaKTEPU30BAHBI PSAAOM (U3UKO-XUMHUYECKUX METOAOB 27 HOBBIX
KOOPJIUHAIIMOHHBIX IOJIMMEPOB HAa OCHOBE THUO(EHCOICPXKAIIMX JUTaHIOB. Y CTaHOBIICHBI
B3aUMOCBSI3M Mexy ychnoBusiMu cuHTe3a MOKII, XxuMuueckuM COCTaBOM U KPUCTAILTHYECKUM
CTpOGHHEM. A  Takke  HCCIeNOBaHbl  (DYHKIMOHAJIbHBIE  CBOMCTBA  MOJYYECHHBIX
KOOPHIHAIIMOHHBIX TIOJIMMEPOB, B TOM YHUCIIE aJICOPOIIMOHHBIC, MATHUTHBIC U JITIOMUHECIICHTHEIE.

el G
o s Y S HO \ / s \
H,ttdc H,btdc

Puc. 1. Crpykrypusie popmyibl TueHo|[3,2-b|tuoden-2,5-aukapoonosoii (Hattde) u 2,2'-
outnoden-5,5 -qukapoonoBoit (Hobtde) xucior.

[1] M. Yoon, D. Moon, Micropor. Mesopor. Mater., 2015, 215, 116-122.

[2] V. A. Bolotov, K. A. Kovalenko, D. G. Samsonenko, X. Han, X. Zhang, G. L. Smith, L. J.
McCormick, S. J. Teat, S. Yang, M. J. Lennox, A. Henley, E. Besley, V. P. Fedin, D. N. Dybtsev,
M. Schroder, Inorg. Chem., 2018, 57, 5074-5082.
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buosoruyeckn akTuBHble KOMILIEKChI Mapranua(Il)
Ha O0CHOBe 5-(4-xu1op¢enmi)-1 H-TteTpa3osia U NPOU3BOAHBIX
1,10-penanTpoanna/2,2 -ounupuanua

E. A. Epmakosa,? JO. A. T'ony6esa, ¢ JI. C. Kinomosa,’ E. B. JIunep®

“UHX CO PAH, np. Jlagpenmvesa 3, Hosocubupck 630090
SHUUMBE ®UL] PTM, ya. Tumaxosa 2/12, Hosocubupck 630060
ermakovaea@niic.nsc.ru

Coznanmne KOMITIEKCOB OMOTEHHBIX METAJNIOB C BEIPAXKECHHON OMOJIOTHYECKON aKTHBHOCTBIO
MIPE/ICTAaBISET BaXKHYIO 3ajady il OMOHEOpraHMYecKoW M MeAuuuHCKONM Xxumuu. Ocolyro
AKTyaJIbHOCTh MPUOOPETAeT MOUCK HOBBIX XHMHUOTEPANEBTUYECKUX areHTOB, 3((HEKTHUBHBIX
MIPOTUB OITYXOJIEBBIX KJIETOK U CIOCOOHBIX MPEOA0JIeBaTh JIEKAPCTBEHHYIO PE3UCTEHTHOCTh. B
9TOM KOHTEKCTE€ OCOOBId HWHTEpEC MPEACTaBISIOT METALIOCOACpKAIINE COCIUHEHUS,
oOJaiaronye NPUHIUIHAIBHO HOBBIMU MEXaHU3MAMHU JICHCTBUSL.

B pavkax paHHONW paboOThl CHHTE3MpPOBAaHA CEpUS PA3HOIHMTAHAHBIX KOMILIEKCOB
mapranna(Il) nwa ocnoBe 5S-(4-xnopdenun)-1H-rerpazona (HCIFT) wu  mpow3BOgHBIX
1,10-dpenanrponuna/2,2’-6unupuauaa. CTpoeHHe BCEX COCTUHEHUH YCTAHOBJICHO METOIOM
PEHTTEHOCTPYKTYPHOTO aHalM3a, a YUCTOTa MOATBEP)KICHA ITaHHBIMU PEHTIeHO(ha30BOTO
aHanm3a. V3ydeHo ToBeneHHME KOMIUIEKCHBIX COeIMHEHUH B pactBope (dtanon, JAMCO)
METO0JIaMU KOHAYKTOMETPUU U MaCC-CIEKTPOMETPUH, MTPEIIOJIOKEHBI CXEMbI UX TUCCOLIUAIIUY.
[Tokazana cTaOMIBHOCTH 00pa3yrOMUXCs GOPM KOMIUIEKCOB B (PM3HOIOIMYECKOM PacTBOpE B
TeueHue 48 4acos.

[utoTOKCHYECKHE CBOMCTBAa TIOJYYEHHBIX KOMIUIEKCOB H3Yy4YajJUCh HA OIYXOJIEBBIX
KJIETOYHBIX JUHUAX 4enoBeka: HepG2 (rematomemtonsipHas kapiuHoma), Hep2 (kapumHOMBI
roptann), MCF7 (ageHokapiimHOMBI MoJIouHOM skene3bl), A549 u SK-LU-1 (ageHokapiimHOMBI
JIETKOTO 4esoBeka). HeormyxosneByro KIETOYHYIO JIMHHIO (UOPOOIACTOB JIETKOTO YeJIOBEKa
MRCS5 wucnonp3oBaayd A OICHKU CEICKTHUBHOCTH JEeHCTBHsA KomiuiekcoB. IlokazaHo, 4To
komruiekchl Mmapranna(ll) Ha ocHoBe npou3BoaHbIX 1,10-peHanTponrHa 0051a1a10T BEIPa)KEHHON
IUTOTOKCUYECKON aKTUBHOCTHIO. B wacTHOCTH, KOMIUIEKCH Ha ocHOBe 1,10-penanTponun-5,6-
nuoHa (phendione) manbonee mutorokcuunbl: LCso Haxonutes B auana3one 1-5 mxM. [Tomumo
3TOr0, Il JIaHHBIX COEJAMHEHUH BBISBICHA CEJIEKTUBHOCTh B OTHOLIEHUU HECKOIBKUX
OTYXOJICBBIX KJIETOYHBIX JUHUWA. B CBsI3M ¢ 3TUM H3yueHa TreHepalnus aKTUBHBIX (HOpM
kucnopona B kierkax (Puc. 1) u olieHeHO BIMSHHME KOMILJIEKCOB HA MEMOpaHHBIN MOTEHIIMAT
MHUTOXOHJIPUH MOJI UX JACHUCTBHEM. Y CTAHOBJIEHO, YTO IIATOTOKCHYECKOE JIEUCTBUE KOMILIEKCOB
mapranna(ll) oOycnoBineHo HHIyKIMEH aKTUBHBIX (OPM KHUCIOpOoAa U JecTabuiau3anuei
MHUTOXOHJIPHATTBHOTO MEMOPAHHOTO MOTEHITHAIA.

R [Mn(phendione)(H,0),(CIFT)](CIFT)-H,0 R [Mn(phendione),(H,0),](CIFT),-2H,0
] 600 5 600
(=] o
I I
o [}
S 400 S 400
R 3 ®
=S =S
I < I g
=0 =0
= g 200 s g 200
P in
o B 2 [
I 0 g 0
= =
8 0 315 625 125 25 100uM 8 0 05 1 2 4 100uM
E H202 E H202
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KoHueHTtpayua, uM KoHueHTtpauua, uM

Puc. 1. "3menenus ypoua ADK B kierkax Hep2, onpeneneHHbple KaK MHTEHCUBHOCTh CUTHAJIA
¢dnyopectennun H,DCFDA (3eseHblii LBET - KJIETKH, 00pab0TaHHbIC KOMILICKCAMH, KPACHBIN IIBET -
MIOJIOKUTENILHBIA KOHTPOIIb - KIIeTKH, 00padotannsie 100 uM H,O»).
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MeTaJm-opraanecmle KOOPAMHAIIMOHHBIC MMOJIUMEPHBI HA OCHOBE HOA3aMEIICHHBIX
KHCJIOT: CHHTE3, CTPOCHHUE U CBOMCTBA.

A. C. 3arysun

UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
zaguzin@niic.nsc.ru

B nocnennue aBaauaTh J€T aKTUBHO PAa3BUBAETCS HAIIPaBJICHUE, CBSI3aHHOE C U3YUEHUEM
METaJUT-OPraHNYEeCKUX KOOPAUMHALMOHHBIX noiuMepoB (MOKII). Otu marepuansl 06iaaaaroT
YHUKAQJIbHBIMA ~ CBOMCTBaMH, 4YTO JI€JIAa€T UX TMEPCHEKTUBHBIMU JUIsi TPUMEHEHUs B
ra3oxXpaHwInIlax, CHUCTEMax pa3AesieHusl Tra30B, LEJIEBOH J0CTaBKE JIEKapCTB, CO3JaHUU
CEHCOPOB, KaTaJu3e 1 Ipyrux o0aacTsx.

KiroueBoii 3a1aueii sBIs€TCS MOUCK HOBBIX CTPYKTYPHBIX 3JIEMEHTOB («CTPOUTENIbHBIX
65oxoB») st MOKII, oT KOTOpBIX 3aBUCAT UX (PUIUKO-XUMUYECKUE XAPAKTEPUCTUKH U CHEPbI
ucnonp3oBaHusi. OcoOblii HMHTEpEC NPEACTABISIIOT CTPOUTENbHBIE OJOKH, CIIOCOOHBIE
(opMupoBaTh TamOTeHHbIC CBS3U. TaKOW MOAXOA OTKPHIBAET BO3MOXKHOCTH JUIS PELICHHS
HECKOJIbKMX BaXKHBIX 3aJay, BKIIIOYas COPOLMIO AMMOMA, YTO aKTYaIbHO I 3(PPEKTUBHOIO
yAQJIEHUs] PaJMOAaKTUBHOTO H30TOona wuoja-131, a Takke CEeJIeKTUBHOE MOIJIOLIEHUE
raJIOreHOPraHUYECKUX COCIUHEHHM, MHOTHE U3 KOTOPBIX (1,2-IMXJ0paTaH, BUHUIXJIOPU]I,
MOJINXJIOPUPOBAHHBIE OM(DEHMIIBI U JIP.) OTHOCSTCS K OMACHBIM 3KO03arpsI3HUTEIISIM.

B nannoit pabore Obumn cuHTe3upoBaHbl HoBbie MOKII Ha ocHOBE HOAIPOU3BOIHBIX
TUKapOOHOBBIX  KHUCJIIOT, BKJIHOYas 2-noarepedTaneByro, 2,5-nuuoarepedTaneByro, S-
nonuzodraneByro u apyrue. CTpyKTypa HOTyYEeHHBIX COeAMHEHUN OblIa yCTAHOBJICHA METOJIOM
pertreHoctpykrypHoro anammza (PCA). Kpome Toro, uccrnemoBaiach UX CIIOCOOHOCTH K
COpOIHMH OPraHUYEeCKUX COSAMHECHUN U3 CMECEH, a TaK)Ke MOTJIONICHHIO Ta3000pa3HOTo AUHOA

(I) [1-3].
Cnmcox aureparypsl

[1] A. S. Zaguzin, G. Mahmoudi, T. S. Sukhikh, I. F. Sakhapov, D. A. Zherebtsov, F. I. Zubkov,
K.S. Valchuk, M. N. Sokolov, V. P. Fedin, S. A. Adonin, J. Mol. Struct., 2022, 1255.

[2] A. S. Zaguzin, T. S. Sukhikh, B. A. Kolesov, M. N. Sokolov, V. P. Fedin, S. A. Adonin,
Polyhedron, 2022, 212.

[3] A. S. Zaguzin, T. S. Sukhikh, I. F. Sakhapov, V. P. Fedin, M. N. Sokolov, S. A. Adonin,
Molecules, 2022, 27(4).
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EpOMOMeTaJIJIaTLI 6I/II_II/IKJII/I‘leCKI/IX ANA3aaMMOHHEBBIX KATHOHOB: CUHTC3,

CTPOEHHUE U CBOMCTBA
A.Il. KneikoBa, T.A. llectumepona, B.H. Xpycranes, A.B. Measenbko, C.3. Bataaze, A.H.
Ky3snenos, A.B. llleBenbkoB

MTI'Y umenu M.B. Jlomonocosa, 119991, Mockea, Poccus
angelinaklykoval20712@mail.ru

CMelaHHOBAJICHTHBIE TAJOr€HOAHTUMOHATHI MPEICTABISIIOT 3HAYUTENBHBIN HAyUYHBIH
MHTEPEC KaK COEIMHEH NS, JEMOHCTPUPYIOIINE B3aUMOCBSI3b MEXKAY CTPYKTYPHOM OpraHu3anuei
1 QyHKIMOHATBHBIME cBOKCTBaMU. COTTIaCHO JaHHBIM MPEIbIAYIINX UCCICTOBAHHA, U3BECTHBI
KPUCTAJUIMUECKAsl CTPYKTypa U MarHUTHOE YNOPSI0YEHHE HEKOTOPBIX COEIMHEHUH JTaHHOIO
Kjlacca, MMEIOIIMX TEMHYI0 OKpacky, KOTopas IpEeIIOoJIOKUTENIbHO  00yCIIOBIEHA
CHEU(PUUECKUMH 3JEKTPOHHBIMU MPOLECCAaMU, BKJIIOYAsl MEXOpPOUTAIbHBIE MEPEXOAbl U
COMYTCTBYIOIIHME onTudeckue dpdextsr [1].

B nacrosimelr pabote ObuUTH pa3paboTaHbl MOAXOMABI K CHHTE3Y CMENIAaHHOBAJEHTHBIX
raJIoTeHOAHTUMOHATOB, COJEPKAIIMX CYpPbMY B JBYX CTEINEHSX OKUCICHHS, CO CIEAYIOLUMU
CWJIBHBIMU a30TUCTBIMH OCHOBaHUsAMHU: Ouc[1,5-gumernn-3,7-qua3zadunuknol3.3.1]-nonan
(AH»), 1,5-nudennn-3,7-quazadbunukiio[3.3.1]-HoHaH. [Tonyuenst COEINHEHUS
(AH2)2[Sb"™,Br10]*2H20 (1), uMeromiee XapakTepHyIO Uit GPOMOAHTHMMOHATOB JKEJITOBATYIO
OKpAcCKy, u CMEIIaHHOBAJICHTHbIE (AH2)4[Sb",Br10(SbYBrs)2(Br)2] (2) u
(AH2)[Bi""BrsSbYBrs](H20) (3), ¢ He0ObIUHOI 111 OPOMOMETAIIIATOB TEMHO-KPACHOM OKPaCKOM
U COOTBETCTBYIOMMMU HHU3kUMHU 3HaueHwsmu 1133 (1.28 m 1.6 3B, COOTBETCTBEHHO).
CoenvHEHHE 2 MMEET CyNpaMoOJIEKYJIAPHYI CTPYKTYpy: ciou OuokTa’apos  SbhLBrip*
coeMHeHHbIX KatnonamMu AH>?*, neneii karnonos AH>>* u OpoMuji aHHOHOB, U HOJHOCTBIO
M30JIMPOBAHHBIE PABUIILHBIE OKTadApbl SbYBrs™. CTpyKTypy COeMHEHNUs 3 MOKHO OIMCATh KaK
CJIOM TIPaBHIIBHEIX OKTa3ipoB SbYBrg, paccrosuue Br—Br 3,35 A, u ciou, chopmupopannbie
¢dparmenramu [(AH,H,0):Bi"Brs]*. KarnoHHbIii 1 aHMOHHBIA CJIOM CBA3aHBI MEXKIY COOOM
cBa3aMu Br—Br mumnoit 3,58 A. M3meHeHue ycIOBHHi CHHTE3a IO3BOJIMIO HOIYYUThH
coenunenue cocraBa (AH2)[Sb"BrgSbYBrs](H20), u3ocTpykTypHOE coequHeHuIo (3).

CoenunHenus 2 u 3 ObUIM HCCIEIOBaHbl METOJAMHU CIEKTPOCKONUU JAU(PPY3HOrO
OTpaXeHUS M TEPMOTPAaBUMETPUUYECKOTO aHAIM3a, TAKXKe JJIsl HUX ObUIM IMPOBEICHbI KBAHTOBO-
XUMHYECKHE PacyueThl.

Br16op xaTuoHa urpaer KIOYeBYIO posib B (JOPMUPOBAHUU YMOPSIAOYEHHBIX CTPYKTYD
CMEIIAaHHOBAJICHTHBIX TaJoreHoMeTanaatoB. [IpoBeneHne CHUCTEMATHUYECKHUX HCCIETOBAHHMA
COCIMHEHUI JAaHHOTO KJacca OTKPBIBACT TMEPCHEKTUBBI I TOJIY4YeHHUS (HOTOAKTHBHBIX
MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMH.
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Kommiekcsnl cepedpa(l) ¢ mpou3sBoAHBIMM HONIMHAH-AHHEJIMPOBAHHOIO 4,5-
auazaduiyopeHa: KpucTaJUIN4ecKHe CTPYKTYPbI U JIIOMUHECHEHTHbIE

CBOMCTBA
T. E. Kokuna,' E. C. Bacuibes,” JI. A. I'muuckas,' M. 1. Paxmanosa,! A. B. Tkauep?

YUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
VHUOX CO PAH, np. Jlaspenmvesa 9, Hosocubupck 630090
kokina@niic.nsc.ru

XwupalbHble OWC-HONMHAH-aHHEIMPOBAHHBIC TMPOW3BOAHBIE OWNMUPUAMIA TOKA3aIH
BBICOKYIO KOMILJIEKCOOOPA3YIOIIy0 ClIOCOOHOCTh. [lomyueHsl KoMITIeKcehl JanTanuoB, Ir(111),
Zn(Il), CddI), Cudl), Pd(Il), Ag(), obnamatomme pa3HOOOPAa3HBIMH CBOWCTBAMH.
Koopaunanuonnsie coenunenuss Ag(l) Ha ocHOBe NUPHUIAMH-TUPA3HHOBBIX JIMTAH/OB,
CoJlep’KalluX IHWHAHOBBIA (PparMeHT, MNPHUBIEKAIOT BHUMAHUE BO3MOKHOCTHIO IIMPOKOTO
BapbUPOBAaHUSl CTPYKTYpbl M OOpa30BaHMEM CTEPEOPETYNSAPHBIX MOJUMEPOB, CBOMMH
JIOMUHECIICHTHBIMU CBOMCTBaMU, (POTO- M OMOAKTUBHOCTHIO. Ha mpumepe KOMIUIEKCOB IIMHKA U
KaaMUsi C HOMHMHAH-aHHEIWPOBAHHBIMHU 4,5-1uazadyopeHaMu MPOJIEMOHCTPUPOBAHO, Kak
HE3HAYUTENIbHbIE CTPYKTYpHbIE MOAU(DHUKAIMKM JMTaHIa MOTYT paAUKAIbHO BIUATH Ha
¢dorodusnueckue cBoiictBa coeaunenui [ 1]. C nenpro BbIsBICHUS BIUSHUSA CTPYKTYPbI JIUTaH A
Ha COCTaB, CTPOEHHME M JIIOMUHECIIEHTHblE CBoiicTBa KomIiuiekcoB Ag(l) cuHTe3upoBaHbI
xoopauHanuoHHbIH momumep — [Ag(L)NO3sEtOH], u conmsBatomopdsr — [Ag(L!N)2]NO34H0,
[Ag(L'NxN)2]NOsEtOH'H-0, rae L— HonuHaH-aHHEAMPOBaHHbIH 4,5-1nazadiyopen-9-on u L! —
mononeHTaTHbiii (L'N) wmnm Ompenrarseni (L'nnN) HONMHAH-aHHENIMPOBaHHBIM OKCO-4,5-
nua3adayopeH-9-oH.

B Onmxaiiiyro KOOpAMHAIIMOHHYI0 chepy HoHa Ag" KOOPIUHAIMOHHOTO MOJInMepa
[Ag(L)NO3;EtOH], BxonsaT nBa atoma N OuIeHTaTHO-IIMKINYECKOro auranaa L u asa atoma O
HUTPAT-UOHOB, BBITIONHAIONUX MOCTUKOBYIO JUTaHIHyl0 (yHKuuo. Kpucrammyeckue
CTPYKTYPBI COJIbBATOMOP(HOB MOCTPOCHBI M3 KOMIUICKCHBIX KaTHOHOB [AgLo|", HUTpaT-aHHOHOB
v conbBatHbix Mosiekyn HoO u EtOH. B kommexce [Ag(L'n)2]NO34H>O xatmon Ag’
KoopAuHMpyeT 1aBa aroma N 1aByx MonoxeHtatHeix L!n (KY=2), a B CcTpyKType
[Ag(L'NN)2]NO3EtOHH,0 — uetsipe atoma N 1Byx GuaenTaTHO-nukandeckux LIy (KU=4).
CoenuHeHns oxapakTepu30BaHbl METOJAMU 3JIEMEHTHOT O aHanu3a, POA, SIMP cnexkrpockonuu.
Wsyuensl (GoTopu3MUECKHEe CBOWCTBA MCXOIHBIX OpraHuueckux coeaunenni L, L' wu
xomiuiekcoB [Ag(L)NOsEtOH]n, [Ag(L'nN)2]NOsEtOH'H,O. B crnekrpax TBEpIOTENLHOM
SMHCCHUU CBOOOJHBIX JIMTAH/IOB 3apETUCTPUPOBAHBI IOJIOCHI B JKEITO-OPAHXKEBOW 006JacTu
cnektpa. [Ipu u3MeHeHun AJTMHBI BOJIHBI BO30YKIAIOMIETO CBETA (Acex) MOJOKEHUE MAaKCUMyMa
nojoc He MeHsiercs. Kommiekcbl  cepeOpa  NPOSBISAIOT — JIMTaH-LIEHTPUPOBAHHYIO
JIOMUHECIEHIIHIO, 3aBUCSIIYIO OT Acx.

[1] T E. Kokina, N. A. Shekhovtsov, E.S. Vasilyev, L.A. Glinskaya, A.V. Mikheylis, V.F.
Plyusnin, A.V. Tkachev, M.B. Bushuev, Dalton Trans., 2023, 52, 7429.
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IIpumenenue MOAN(PUIIUPOBAHHBIX NACTOBBIX 3JIEKTPOAOB JJIA U3Y4YCHUS
PEIOKC M KAaTAJIUTHYECKHX CBOMCTB KOMILIEKCHBIX COeIMHEeHUM

B.B. KokoBkuH
UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
basil@niic.nsc.ru

MonudunupoBannsie  mactoBele  3nekTpoasl (MIID) mmpoko wucmonb3yoTcs B
JNEKTpPOXUMUYECKMOM aHaim3e [l]. Jlms 3Toro macTy, BKIIIOYAIOLIYHO YIOJbHBIA IOPOLIOK H
CMauMBAOILYI0 €ro HUAKOCTh, MOAUMUUIUPYIOT N100ABKAMM Pa3IUYHON HPUPOIBI, B TOM YHCIE
komIiekcHbIMU coenHeHnsaMu (KC), kak mpaBuiio, B TBepoM cocTostHuU. [Tpu nonspuzannu MITD
B pacTBOpax (POHOBBIX 3JIEKTPOIMTOB HA BOJBTAMIIEPOrPAMME HPOSIBIISIOTCS MUKU TOKA PeIOKC-
COCTOSIHMM OT/AETBHBIX aTOMOB M (parMeHToB cTpykTypbl KC. [Ipenmymectsa MIID 3akmouarorcs
B W3TOTOBJICHHUU HJIEKTPOAOB NPsAMO Ha paboyeM MeCTe M HCIOJIb30BaHUM LIMPOKOro Habopa
METOJIOB 3JIEKTPOXUMHUYECKOT0 aHAIHN3a.

B nutepatype u3BecTHBI BapuaHThl KOHCTpYKIH MIID u siueex k HUM, KOTOpble 0000IEHBI
[1]. Pa3paboTanHas HaMu KOHCTPYKITUS [2-5], OTIMYaeTCs OT TPaIUIIMOHHOM pacmonoxerneM MI1D
B sueiike, IpU 3TOM aKTUBHAas MoBepXHOCTh MIID HaxoauTCs BHU3Y STUEHKH, a 3JIEKTPOAbI CPABHEHUS
Y BCIIOMOTATeNbHBIN HaXOAATCS B PAaCTBOPE HaJl HUM. ['epMETUYHOCTD slueHKU JOCTUTaeTcs TeM, YTO
KOpIyC SYEHKH C 3JIEKTPOJMTOM IIJIOTHO IOJOTHAH IOJ pa3Mep 3eKTpoaa. B coctaBe macTel
WCIIOJIb30BAaH YTOJIbHBII MOPOLIOK W3 3JIEKTPOJOB JJIsi CIEKTPAIbHOIO aHalu3a, CBS3YIOLIHE
BKJIIOYAIOT HE CMelIMBaouuecs ¢ Boaol cuinukonossle Macia (IIMC), adups! ¢praneBoit KUCIOTHI,
mucriepcuto Haduona u ap. B xauectBe Mmonudukaropos nactsl npumensin KC, cunTesnpoBaHHbIe
B MHX CO PAH.

B nmokname mnpexacraBieHsl BosbTamiieporpamMmbl - perokc-cBoiictB KC  skenesa(Il) ¢
a30TCOAEpKAILUMHU T'€TePOLUKINYECKUMH JIUTaHJaMi U PSAOM aHUOHOB [2]. JlaHHBIE KOMIUIEKCHI
o6nanart cimu-kpoccoBepoM (CKO) 'A< 5T,. VeraHoBIEHa KOPPETISIUS MEKILY TOKOM aHOIHOTO
MMKa W pacdeTHoil monelt BeicokocmHOBOUW (popmbl (BC) KC B TBepmoit daze m temmepaTtypoii
npsimoro CKO. U3yueHsl 37eKTpoKaTaJIuTHUECKUE CBOMCTBA cepuM (peppuToB Oapus B peakuuu
BbIIeJIeHUs Kuciopoaa u3 Bozsl [3]. TlokasaHo, 4To ¢ TepMOAMHAMHYECKUX MO3ULUK Haubosee
MIPEeNNOYTUTENEHEIM siBisieTcst BaFe119Nio 1015895, a ¢ kuHeTHmueckux — BaFei9Ti2019, mOCKOIBKY
nMeeT Hawilydimiui TadeneBckuil HakioH. MccrnenoBaHa 3IEKTPOXUMHYECKas aKTUBHOCTD
OUsIIEpHOTO KOMILUIEKCa BaHAIHS [VO(dbbpy)Cl(u-ca)Cl(dbbpy)VO], KOMILUIEKCOB
Kzz(NH4)9H3[{Pt(OH)3(H20)}(,P8W480184] u Nalo[(SeMO(,Ozl)z(C204)3]XO.SNaNO3X8H20; a TaKXe
anekTpokaTanutuueckue cBoiictBa (OKC) (BusN)y[B-{Ag(dpp-bian)}2MogO2x] B peakiuu
BoccTaHoBieHus: CO2, mopuctoro Ag:S, NoIy4eHHOr0 U3 THOJIATOB cepedpa, B peaKIUK BbIICIEeHU]
BOJIOPOJIa M3 BOJIBL, U ApYTUX coenuHenuii [4, 5]. [lomydeHHble JaHHBIE TO3BOJISIOT OLIEHUTH 00J1acTH
JIEKTPOXUMHUYECKON aKTUBHOCTH KOMILIEKCOB, CTENIEHb 0OPAaTUMOCTH 3JIEKTPOJHBIX IIPOLIECCOB, UX
KaTINTHYECKYI0 aKTMBHOCTb, BKJIIOYas KOX(QHIMEHT IMepeHoca 3JEKTPOHA, YIJIBl HAKJIOHA B
koopauHartax Tadens, qpyrue BoIbTaMIIEPHbBIE XapaKTePUCTUKH.

Paboma noodoepoicana Munucmepcmeom nayku u evicuieco obpazosanus P®D, npoexm Ne
125021302133-1.

[1] Svancara, Sys M. et al. // J. of Solid State Electrochem. 2024. V. 28. P. 1341.

[2] Kokovkin V.V., Kal’'nyi D.B. et al. // Z. Anorg. Allg. Chem. 2021. V. 647. P. 1620.
[3] Vinnik D.A., Kokovkin V.V. et al. // Mat. Chem. Phys. 2021. V. 270. AN 124818
[4] Komlyagina V.I., Romashev N.F. et al.// Molecules. 2022. V. 27. N 20. AN 6961.
[5] Chupina A.V., Yanshole V.V. et al. / Dalton Transactions. 2022. V. 51. P. 705.
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Oprano3osbHbIe cepeOpsiHbIe MEMOPAaHbI: MOJy4YeHHE U CBOHCTBA
A. H. Kononun,” C. U. babdamoga?, B. B. bouapos”

‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
kolodin@niic.nsc.ru

[TopucTeie cepeOpsiHbIE MEMOpaHBI CETOJTHS SBJISTIOTCS BAYKHBIM MaTEPHAIIOM JIJISl PEIICHUS
9KOJIOTHYECKUX MpoOieM (Hampumep, OYUCTKU BOABl OT MEXAaHHMYECKHMX U OPraHMYECKUX
3arps3HUTENICH), a TaKKe pa3BUTHS COBPEMCHHBIX HAMPABICHUA MHKPOICKTPOHHKHU
(IpoM3BOACTBA DIIEMEHTOB «YMHOM» ONIEKAbl U TUOKUX IMOPTATUBHBIX YCTpOHCTB). Ocoboe
BHUMaHUE WCCIIEJOBATEIN YICIAIOT pa3paboTKe CHUCTEM, COOpaHHBIX €3 HAHOYACTHII
JParolieHHOTO MeTajula [0 TPUHIUIY CaMOCOOPKH, TOCKOJIbKY TaKOW TOJAXOA JaeT
BO3MOXXKHOCTH 0o0Jiee TOHKOTO pEryJMpoBaHHs (YHKIIMOHAIBHBIX CBOWCTB KOHEYHOTO
Matepuana (TOPUCTOCTH, CMauuMBaeMOCTH M T.A.). llpu »sTom BBIOOp HaHOYACTHII,
CTaOMIM3UPOBAHHBIX B 0OPATHBIX MUIICIIIAX, ABJISCTCS 00JIee MPEITOYTHTSIIEHBIM U II03BOJISET
o0ecrneYnTh MOHOJUCTIEPCHOCTh «CTPOUTENBHBIX OJOKOBY» OYIyIIUX MEMOpaH.

B pamkax ganHO paGOTHI MPEIIOKEH HOBBIM CIIOCOO MOIydeHUs MeMOpaH U3 HAHOYACTHIT
cepeOpa, CTaOMIM3UPOBAHHBIX B KOHIICHTPUPOBAHHOM OPraHO30Je ¢ MOMoIIbio noHHoro [TAB
(6uc(2-atrirekcuin)cynbdocyknunata Hatpus, AOT). Meroauka monxydeHus: cepeOpSHBIX
MeMOpaH TpeaycMaTpuBaia YeThIPpe OCHOBHBIX CTaauu: 1). CHHTE3 W KOHIICHTPUPOBAHUE
HaHovacTuIl B oOpatubeix mutniemiax AOT / nekan; 2). dopmupoBaHue IJICHKA U3 KOHIIEHTpaTa
YacTHIl Ha «MAaTePUHCKOI» moanoxkke meroaoMm «Doctor Bladey»; 3). Tepmudeckas o6paboTka
wieHkH (250-500°C B TeueHue 2 yacoB); 4) OTAENICHUE TUIEHKH OT «MAaTEPUHCKON» MOJIOKKH C
MOMOIIBIO PACKIMHUBAIOLICH KUAKOCTHU (TMIOTPYKEHUE B TUCTUILTUPOBAHHYIO BOJY B T€UEHHUE 3-
4 gyacoB). Conepxanue cepedbpa B MeMOpaHax coctasisieT ~64 aT. % U MOXKET OBITh YBEJIMUEHO
10 ~82 at. % c MOMOIIBIO JIOTIOJIHUTEIIBHOW TepMHUUYecKoi oOpaboTku oOpasior (250°C B
TE€YeHUE 2 4acoB).

52° Boga 0° peKaH

A

Jlny,. cTopoHa: f

06. cTopoHa: v‘

104° Boga 0° peKaH

Puc. 1. Cepebpsinas MmemOpaHa, IOy4eHHAs [IPH TepMon3e KoHieHTpaTa mpu S00°C

BapwsupoBanue teMmmeparypbl TepMOJIN3a KOHIEHTpaTa (CTaaus 2) Mo3BOJISIET 3HAYUTEIHHO
BJIMSTH HAa IOBEPXHOCTHBIE CBOMCTBAa KOHEUHBIX MeMOpaH. ¥YBenuueHue temneparypsl ¢ 250 1o
500°C no3BoISIET CHU3UTh 3HAYCHHS TOJIIMHBI U TOpHCcTOCTH (¢ 3.9 10 1.7 MKkM 1 ¢ 46 10 24 %
COOTBETCTBEHHO), a TaKK€ YCHIUTHh TUApoduibHbIe cBoiicTBa (¢ 102 mo 52°) m mMOBBICHUTH
IIEPOXOBATOCTh pabouMX MmoBepxHocTe MeMOpaH (¢ 50 1o 168 um). [Ipu 3TOM HE3aBUCUMO OT
TEMIIepaTypbl 00pa3ibl MPOSBISIIOT CyleposieuIbHbIe CBOWCTBA (pUC. 1) U TEMOHCTPUPYIOT
U30TPONHUI0 MEXAaHUYECKHX CBOMCTB, a aCUMMETpPUS CMAuYMBAEMOCTH IO BOJE JMIIEBOH H
000pPOTHOM CTOPOH COCTABJISIET HE MEeHEe 35°.
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Hommuopo-xsopomerasiarsl Sb(III), Bi(IIT) u Te(IV): cunTe3 U cBOMCTBA
HOBOI'0 KJIACCA MOJUTAJIOTeHUIHBIX COeINHEeHUM

H. A. KopoOeHHnKOB,*

“Uncmumym Heopeanuueckou xumuu um. A. B. Huxonaesa CO PAH, np. Jlaspenmvesa 3,
Hosocubupck, 630090
korobeynikov(@niic.nsc.ru

lanoreHuHbIe KOMIUIEKCHl P-3JIEMEHTOB JEMOHCTPHPYIOT Oouiblioe pa3HooOpasue
CTPYKTYPHBIX THIIOB, a UX (pU3HUYECKHe CBOMCTBA MOTYT OBITh MOJIE3HBI C TOYKH 3PEHUS psla
NOTEHIMAJIbHBIX NpUMEHeHHH. B wacTHOCTH, SKclepUMEHTalbHbIE (OTOBOIBTAUYECKUE
yCTpOMCTBA HA OCHOBE TaJOr€HUJOB CBHUHIIA 3a [OCJIEIHUE [JEeCSATh JET JOCTUIIIU
s¢dextuBHOCTH B 25% [1], 4TO CpaBHUMO C IPOMBILUIEHHO MPOU3BOJUMBIMU KPEMHHEBBIMU
COJIHEYHBIMU 3yieMeHTaMu. OJHAaKO M3-3a HU3KOW CTAOMIIBHOCTH MOJIY4YaeMbIX 3JIEMEHTOB M
TOKCUYHOCTH CBHHIIA pa3paboTKa U JalibHEelIee BHEIPEHHE 3TUX 3JIEMEHTOB OrpaHUYeHbl. B
CBS3M C OTUM MCCIEAYIOTCA TalOTeHUJHbIE KOMILIEKCHI HWHBIX 3JEMEHTOB CO CXOXKel
anekTpoHHoU KoHurypanuein — Sn(IV), Bi(Ill), Sb(III) umu Te(IV).

Jlpyroe BO3MOXKHOE HampaBiieHHE MOAU(DUKALMU COCTaBa, CTPYKTYpbl U CBOWCTB —
I[EJICHAIIPABJICHHOE TIOYYCHHE IMOJIMTAIOTeHMeTaiiaToB [2]. XapakTepHOil 0COOEHHOCTHIO
JTAHHOTO KJIacCa COCTMHEHUH SBIISIETCS] HAJTMYME TTOJIUTAIOTEHUTHBIX (PparMeHTOB B CTPYKTYDE.
Oco0OeHHOCTH HEKOBAJIEHTHBIX B3aMMOJECHCTBHM B HHUX MOXXHO paccMaTpuBaThb HCXOJS U3
napagurMbl  TajJOr€HHOW CBA3M — CHEUM(PHUUECKOro B3aUMOACHCTBUS C  y4acTHEM
ANEeKTPOUIBHBIX ATOMOB TaJIOT€HOB. boJibIas 4acTh MONMUTaIOreHMETaNIaTOB COACPIKUT U TOT
K€ TaJOreH B KOOPAMHALIMOHHOW cdepe MeTamia M MOJUTAIOTeHHUIHOM (parMeHTe, Kak
HanpuMep B monuuonoBucmyTtarax coctaBa Catz{[Bixlo](I2)3} [3]. B psanme ciydaeB BO3MOKHO
noJiydeHue rereporanioreHuaHbix coeaumnenuii — Cats{[Bi2Clo](Br2)}, Catx{[TeBre](I2)} [4].
HecmoTps Ha BBICOKOE pa3HOOOpaszue IMOMYyYEHHBIX COCIMHEHMH, PsJl HANpPaBICHUN H3ydeH
ropa3io MeHee TmaTeabHO. AHann3 KeMOpHIKCKOW CTPyKTYpHOH 0a3bl NaHHBIX U
JUTEPATYPHBIX UCTOYHUKOB [TOKA3aJl, 4YTO HU OJHOTO IOJIMHO/10-XJIOPOMETAJIaTa MOJIy4eHO HE
ObLIO, XOTS  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  CBOWCTBAa  TaJIOTEHOB  JIOIYCKArOT
(hopMUpOBaHHE TAKUX COECAUHEHUM.

B nmanHoit pabGoTte paccMaTpuBaeTcs TOJIy4YeHHE M CBOICTBa HOBOIO Kiacca
MOJIUTANIOTEHUAHBIX COCAMHEHUN P-3JIEMEHTOB — TMOJHHOJ0-XJIopomeTamiatel cypsMbI(11l),
Bucmyta(Ill) u Temnypa(IV). CTpykTypHble OCOOCHHOCTH 3TUX COCJUHEHUN U HEKOBAJCHTHBIC
B3aUMO/ICHCTBUS MEXKAY aTOMaMU OBLIIM U3yY€HbI C TOMOIIBIO PEHTTEHOCTPYKTYPHOTO aHAIIM3A.
B xozme uccnenoBanus ObuUIM OOHAPYKEHBI HOBBIE CTPYKTYpHBIE THIIBI, KOTOpPHIE paHee He
BCTpEYAINCh B XUMUH IOJIMTAJIOT€HMETaIIaToB. J{J1s coeilMHEeHnH, OJIyYEeHHBIX B YCTOM BU/IE,
Obl1a OlLleHEeHa TepMUYecKash CTaOMJIBbHOCTh M IIMPHUHA 3alpEelIeHHON 30HBI, YTO BAXKHO IS
MPUKIIATHBIX TPUMEHEHUH.

Asemop brazooapum nayuHoeo pykogooumens K.X.H. Yconvyesa Anopes Huxonaesuua.

Green M.A. et al. // Prog. Photovoltaics Res. Appl. 2022. Vol. 30, Ne 7. P. 687.

Adonin S.A., Sokolov M.N., Fedin V.P. // Coord. Chem. Rev. Elsevier B.V_, 2018. Vol. 367. P. 1.
Usoltsev A.N. et al. // Inorg. Chem. 2020. Vol. 59, Ne 23. P. 17320.

Novikov A. V. et al. // ]. Mater. Chem. A. Royal Society of Chemistry, 2020. Vol. 8, Ne 42. P. 21988.
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B-IukeTOHATHI KaIUsl, pyOUIUs U 1[e3Us: CTPOEHNe, TEPMUYECKHe CBOICTBA
U MOJIyYEeHHE reTePpoOMeTANIHYEeCKUX MPOU3BOAHBIX

. B. Kouenakos,” H. B. Kyparsepa?, E. C. Buxynosa“

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090

kochelakov(@niic.nsc.ru

YcTolunBBId WHTEpEC K [-AMKETOHAaTaM METaJUIOB CBSI3aH C pa3HOOOpa3veM WX CBOWCTB B
3aBHUCHMOCTH OT CTPOCHHS YTJIEPOJHOTO CKelleTa aHMOHA, YTO OOYCIaBIMBACT IMUPOKHNA CIEKTP
npuMeHeHus. HanMeHee ncciiefoBaHHYIO Tpynimy [-IUKETOHATOB COCTABIAIOT COSAMHEHMS TSDKENBIX
menounbix MetawioB (TIIM = K, Rb, Cs). DT MeTalIoOUeHTPhI, OTIANYAIOTCS HHU3KOW TUIOTHOCTBIO
3apsaa, OONBIIMMHA HOHHBIMHU PaJlyCaMy U BRICOKMMH KOOPIUHAIIMOHHBIMU drciaamu (0T 7-8). B cBoro
ouepenb, P-AUKETOHAT-UOHBI NPOSIBISIOT MHOrooOpaswe THIIOB KOOpPAWHALMK, B OCOOCHHOCTH,
(hToprpoBaHHBIC MPOU3BOJHBIEC 3a CUET KOHTAKTOB Kak M...O, tak m M...F. Takum oOpazom, mist
¢dropupoBaHHbIX B-aukeToHaTOB TIIM MOXXHO 0’KMAATH MPOSIBICHUSI CTPYKTYPHOTO pazHoo0pasusi, 4To
JIeTaeT X WHTEPECHBIMH OOBEKTaMH JUIS KPUCTAIUIOXMMHYECKHX HCCIIENOBaHUNA. B mpakTmueckom
acCTeKTe, TaKue COECTUHEHHSI MOTYT OBITh MCHOJB30BAHBI NMPH MOJYyYEHUH TaJIOMTHBIX MEPOBCKUTOB U
MOJOOHBIX CHUCTEeM. B mocnenHee Bpems MOBBIIIAETCS WHTEpPEC K razo(asHOMY IOJIyYSHHIO IUICHOK,
coxepxammx (ropunbl TIIM, IS SMHCCHOHHBIX MPHIIOXKEHUH. J[JI1 3TOTrO MEPCIEKTUBHBI TaKXKe
reTepoMeTaIMYeCcKHe JIETYYHe COeTUHEHUs KaK single-source mpekypcopbl, 0cOOEHHO, C BKIIOYEHUEM
JPYTOro S-MeTajia, B YaCTHOCTH, MarHusl.

Cymmupys BBHIIIECKa3aHHOE, HAMH TPOBEJACHO CHCTEMATHYECKOE WCCIEIOBaHUE Ccepud [3-
nukeroHatoB THIM c (mepdTop)anKuiibHBIMU, apOMaTHYeCKUMH U COJCPIKALIMMH JIOMOIHUTEIbHbIH
nmoHopHEIH aToM (O, S) TepMUHAEHEIME 3aMecTHTETIME. OTipe/ieNeHs! 22 KPUCTAITHYECKHE CTPYKTYPhI
(mst M = Rb — BmepBble), B T.4. NOOOYHBIX MPOAYKTOB CHHTe3a. KpHCTaluIoOXUMHYECKHI aHau3,
JIOTIOJTHEHHBIN JMTEpaTypPHBIMU JAHHBIMH, MOKa3all, YTO OONbIIMHCTBO P-aukeroHaToB TLIM umeror
CIIONCTYIO ymakoBKy. Llemouku opMupyroTcst st HECKOIBKUX COSAMHEHNH Kanmus, a 3D kapkac — ams
coeaunenui uesus. [Ipeobnanaromee KU = 8 00b14HO popMupyeTcs 3a cetT 3 TUIIOB OKPY>KEHHsI KaTHOHA
(80/602F/404F), cpenn aux Hambonee xapakrepeH 602F. HezaBucuMo oT GopMBI KOOPIHHAITHOHHBIX
MOJHMAAPOB KATHOHOB, BBISBIICHBI 0A30BBIE CTPYKTYPHBIE MOTHBBI MX COWICHEHHUs (3UT3arooOpasHble,
JUHEWHBIE U YepeyIoluecs [ENoYKH), HA OCHOBAaHMH Y€To NMPEUIOKEeHa cXeMa I IIPOTHO3UPOBAHHUS
trna GOPMHUPYEMOH CTPYKTYpHI. TepMHuUeckrme CBOWCTBAa BCEX COCOMHEHWH mM3ydeHbl MeTogoMm TT'A:
UCCIICZIOBAHbl PsJbl TEPMUYECKOH CTaOMIBHOCTH UM II0KAa3aHO, YTO BBEJEHHME apOMaTHYECKHUX
TEPMHUHAJIBHBIX 3aMECTUTENICHi B aHWOH 3aMETHO BIMSIET Ha JAHHYIO XapakTepucTuky. KoHedHbIMH
MPOAYKTaMHU Pa3NOKEHUs SBIAIOTCS (TOPUABI WM, TIPYU HATWYUHA CEPOCOIAEPIKAIIETO 3aMECTHTENS —
Cynb(haThl.

Cpenu reTepoMeTaIMYECKUX IPOM3BOIHBIX H3ydeHbl Komuiekchl Tuna MI[MY(L);] (M! = TIIIM, L
= rekcaTOpalETHIALIETOHAT-HOH), Ipu4eM B kadectBe M!' BrepBoie paccmoTpen s-anement (Mg), a
tarke d-meramn (Co) mns cpaBHeHWs. Takne KOMIDIEKCHI MMEIOT IIETIOUYEYHOE CTPOSHHE 3a CYeT
kOHTakToB M'-F (3-6 1UT./MOH) M NPOSBJIAIOT JOCTATOYHYIO JIETYYECTh, YTO IIOKA3aHO ¢ HOoMOIIp0 TIA n
cybnumanronnsix tectoB. [lpu M' = K, Rb, Bxmouenue 18-kpayn-6-apupa (18C6) npuBomur K
dopmuposanmio  komiuiekcos [M(18C6)|[M(L);], B xoropeix KonmuectBo KoHTakToB M! -F
yYMEHbIIAaeTcs 110 2 IWT./UOH BeneAcTBue HachimeHns KUY KaTHOHOB HEUTpalbHBIM JIMTAHAOM.
TepMuueckas cTabMILHOCTh TAKUX COEIMHEHHI CylIECTBEHHO NoHmKaercs. [lpu M! = Cs, noGasnenue
18C6 npuBOAMT K M3MEHEHHIO CTEXMOMETpHHU KomIuiekcos (MY/18C6 = 2/3 o cpasrenuio ¢ 1/1).

Paboma evinonnena npu gpunarncosoii noooepoicke PH® (npoexm Ne24-79-10272).
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HMcnonb30BaHue MAIIMHHOTO 00Y4eHUs ISl MPeICKA3aHNs CBOMCTB
JIOMHHeCHEeHTHBIX KoMIuTekcoB upuausi(I1l) Ha ocHoBe HOBOI 0a3bI JAHHBIX

IrLumDB
JL.B. Kpachos, C.B. Tarapun, M.M. Munun, C.1. be33y6oB

HOHX PAH, Jlenunckuu np. 31, Mockea 119991
lewa.krasnovs@gmail.com

buc-nuknomeramuupoBansublie koMiiekesl nupuausa(lll) npeacrapnsior coboil MoIIHBIE
dbocdhopectupyromue Marepuanbl, Haxoxsmme mnpumenenne B PhOLED-yctpoiicTBax,
(oTokaranuze, OMOMEIULIMHCKUX TEXHOJOTUSAX U ONTORIEKTPOHUKE. TeM He MeHee, CO3JjaHue
HOBBIX COEIMHEHHI OCTAETCS peCYypPCOEMKUM IIPOLIECCOM, TOCKOJIbKY TPAJAUIIMOHHBIE KBAHTOBO-
XUMHYECKHE TMOAXOAbI MOTYT OBITh KaK HETOYHBIMU, TaK W YPE3MEpPHO 3aTPATHBIMHU I10
BBIYHCIICHUSIM.

B pamkax naHHON paOGOTHI MPEATIOKEHBI MTOAX0/Ibl HA OCHOBE MALTMHHOTO 00Yy4eHUS JUIs
NpeJCKa3aHusl JTMHBI BOJHBI JIOMHUHECHEHIMH (Amax) W KBaHTOBOro Bbeixoma (PLQY)
UPHUIMEBBIX KOMIUIEKCOB € Ouc-mukiIoMeTtasmupoBanuemM. CoOpaHa u mpencraBiieHa 0asa
IrLumDB, BriIro4aromnias 3KCnepUMEHTAIBHBIE TaHHBIE 110 JIIOMUHECIEHTHBIM CcBOKcTBaM 1287
pa3IMYHBIX COE€INMHEHUW. [ mnpenckazaHuid HMCHONB3YIOTCA HCKItounTenbHO SMILES-
(hopMaThl TUTaHOB, YTO JeNIaeT MPOoIecC MOACTUPOBAHUS IPOIIE U JOCTYIIHEE.

[TocTpoennble MOJENN MAaIMHHOTO O0y4YeHUsl JEMOHCTPUPYIOT TouHOCTh MAE = 18.3
HM TIPH MPEACKa3aHUM Amax, MAE = 0.129 ana PLQY, a takxke nocturaior 72.4% TOYHOCTH B
3anade kiaccupukamuu PLQY.

[pennosxenHbIe MOAETH OBLIN MPOTECTUPOBAHBI HA 33 HOBBIX COCAMHEHUSIX U MOKA3aIH
conocraBumele ¢ coBpeMeHHbIMU DFT-pacuéramu pesynbrarsl. [Ipumenenue npemaioKeHHoro
METOJa  TO3BOJISIET  YCKOPUTh  CKPUHUHI  HOBBIX  JIIOMHUHECLIEHTHBIX  COEIWHEHU,
aBTOMATU3UPOBaTh MOAOOP KaHAMAATOB M MOBBICUTH MPOJYKTUBHOCTH IIpoLEcca HX
paszpadoTku[1].

Paboma svinonnena npu purnancosoti noooepcke PH® (npoexm Ne 24-73-10232).

[1]S. V. Tatarin, L. V. Krasnov, E. V. Nykhrikova, M. M. Minin, D. E. Smirnov, A. V. Churakov,
S. I. Bezzubov, J. Mater. Chem. C. 2025, /3, 8217-8227.
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HanoxoMmno3ursl CIIMH-KPOCCOBEP — rpaq)eH: CHUHTE3 M MATHUTHBIE CBOMCTBA
Fe(NH:trz):A-@G (A = CI, Br-, NOy)

JLI'. JIaBpenona, B.I'. Makotuenko, E.B. Koporaes, E.1O. I'epacumos, A.W. bynaBuenko

UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
ludm@niic.nsc.ru

H3MeHeHne CIMHOBOM MYJIBTUILIETHOCTH, clTuH-KpoccoBep (CKO), MOKET MpOrCXOaUTh
M0J1 BIMSIHIEM BHEITHUX yCIIOBUI: TeMIIepaTyphl, 1aBlIEHUs, 00JIy4eHUs CBETOM OIPEIEICHHOMN
JUIMHBI BONHBI M Apyrux ¢daktopoB [1]. B kommiekcax sxene3a(ll) ¢ monmmazoTHCTHIMU
reTEePOLUKINYECKUMU JIUTaHIaMU TIPU ONPEIEIIEHHBIX YCIOBUSAX MPOSBIIAETCS CIUH-KPOCCOBEP
A} <> 3T, KOTOPBIN B PAZiE COEIMHEHHUI COPOBOKAAETCS TEPMOXPOMHU3MOM. XapaKTEPHOE IS
JAHHBIX COEJUHEHHM CBOWCTBO OMCTAOMIIBHOCTH — CHOCOOHOCTb K CYIIECTBOBAHUIO B JIBYX
COCTOSIHUSIX:  HuU3KocnmuHOBOM  (S=0) wu  BbIcOKOocmMHOBOM (S=2) ¢  J10CTaTO4YHO
IPOJOKUTEILHBIM BPEMEHEM JKU3HU — O0YCJIOBIMBAET UX MEPCIEKTUBHOCTH JJISI LIMPOKOTO
CHEKTpa MOTEHLUHUAIbHBIX MPHJIOKEHUN, TaKMX KaK CO3JaHHE YCTPOWCTB ONTORJIEKTPOHUKH,
MOJICKYJISIPHOM 3JIEKTPOHUKU U COUHTPOHUKHU. J[J1 MpaKTHUeCKOro MpUMEHEHHs HeoOX0IuMOo
MOJy4YeHHE KHHETUYECKU YCTOMUMBBIX HAHOYACTULl OUCTAOMIBHBIX KOMIIEKCOB, MPOSIBIISIOIINX
CKO BO6sn3u KOMHaTHOW Temrepartypsl [2].

Panee B Hamieli rpyImre BHIOJHEH UK pabOT IO CUHTE3y M UCCIIEIOBAaHUIO KOMILJICKCOB
xenesza(ll) ¢ Tpems kinaccaMy MOJMA30THCTHIX I'€TEPOLUKINYECKUX JUTAaHAOB, IPOU3BOIHBIX
1,2,4-tpuasona, mpuc(nupazoin-l-un)merana u 2,6-6uc(1H-umunazon-2-unm)nupununaa [3, 4].
BosbIKMHCTBO MOJTy4eHHBIX coeauHenuii mposBisior peskuit CKO 'A| <> >T2 1 TepMOXpOMH3M:
nepexo/I IBeTa PO30BBIN (IIypITypHBIN) <> Oeblii (OpaHkeBbIi). B qokmane OyneT npeacraBieHa
paboTa 1Mo CUHTE3y M HCCIIeIOBaHNI0 HAHOKOMITO3UTOB cocTaBa Fe(NHatrz)s A»@G (NHatrz = 4-
amuHo-1,2,4-tpuazon; A = CI, Br, NOs3). B kadyectBe OCHOBBI OBUI HCIOJb30BaH
HecKoJbKocaoiHbI rpaden (G), obpasyromuiics npu CBY-HarpeBe MHTEpPKaJIMPOBAHHOTIO
COCMHEHUS MONMU(TOPUATUYTIIEPOAa C AlleTOHOM IO pa3paboTaHHOMY paHee Merony [5].
CTpyKTypy ¥ MHKPOCTPYKTYpY 0OpaslioB HCCIEAOBAIM METOJOM IMPOCBEUMBAIOIICH
9JIEKTPOHHOW MHKPOCKOITMM BBICOKOTO pa3petieHus. DPQPEKTUBHBIN THAPOIMHAMUYCCKUN
JMaMEeTp YacTUIl B CHUPTOBBIX 30JIAX ONPEAEISUIM METOJI0M JMHAMUYECKOTO paccesHUsl CBETa
(boTon-koppensuronHon crnekrpockonuu, ®KC).

Hzydenue 3aBUCUMOCTU Wpp(T) mokaszano, uro HaHOpazMepHble KoMIuiekchl obnanarotr CKO
A1 5T, Temmeparypa 1 XapakTep KOTOPOIO 3aBHCHUT OT pa3Mepa YacTHII.

Paboma evinonnena npu @unancosoii noodepixcke Munucmepcmea HayKu u 8biCULeeO
oopaszosanusi Poccutickou @edepayuu.

[1] Halcrow M.A. Spin-Crossover Materials Properties and Applications. U.K: J. Wiley & Sons Ltd., 2013, 568 p.
[2] Lalioti N., Charitos A., Parthenios J., Malina O., Polaskova M., Petr M., Tangoulis V. Molecules, 2023, 28, 5816
(1-12).

[3] Lavrenova L. G., Shakirova O. G. Eur. J. Inorg. Chem., 2013, 5-6, 670.

[4] JlaBpenoBa JL.I'. KypH. cTpykTyp. xumuu, 2025, 66 (4), 143722 (1-67).

[5] Makotchenko V.G., Grayfer E.D., Mikheev A.N.; Arzhannikov A.V; Saprykin A. 1., Chem. Commun., 2020, 56,
12.
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IIpencka3anue cBOMCTB MeTaJI-Oprannyeckoro kapkaca UiOQ-66 meTrogamu
MAaIIMHHOT0 00y4YeHUsA

K. I1. Jlapuonos ¢, B. IO. Eprymok ¢°

“ UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
o HI'Y, yn. Hupozosa 2, Hosocubupck 630090
k.larionov(@g.nsu.ru

UiO-66 sBisieTcsi MepBbIM MpPENCTaBUTENEM Zr-coAepKallluX MeTall-OpraHUYeCKUuX
KoopauHAaMOHHBIX monuMepoB (Zr-MOKII) [1]. Beicokas TepMudeckas U THAPOJIUTHYECKAS
CTaOUIIBHOCTD, a TAK)KE KaTAJIMTUYECKass aKTUBHOCTh B IIMPOKOM CIIEKTpE peakuui, cAelaiu
Ui0-66 tperbum 1o cuery MOKII B Mupe 1o o01ieMy KOJM4ecTBY YIOMUHAHUN B JIUTEpAType
[1].

Bricokas crabunbHOCTh UiO-66 103BOJISIET CHHTE3UPOBAThH €r0 B Pa3IMYHBIX YCIOBUIX
U IIUPOKO BapbUpPOBATh KOHIICHTPALIMU PEAreHTOB, JOOABKU Pa3IMYHBIX HEOPTaHUYECKHX M
OpPTaHUYECKUX KHUCIOT-MOIYJISTOPOB, BOABI M Tak nanee. [lomoOHbIe BapHaluu B yCIOBHAX
CHUHTE3a MPHUBOJAT K 3aMETHBIM pasziUuMsIM B CBOMCTBax moiydaembix oOpasno UiO-66.
Hanpumep, ynensnas noBepxaocts UiO-66, onpenensiemas metogoMm BT, MoxeT MeHATBCS OT
700 no 1800 m*/rpamm, a pa3Mep INOIY4acMbIX 4acTHUIL — OT HaHOMeTpoBbIX (10-20 HM) 10
MUKpOMETpoBbIX MaciiTaboB (>1000 um). Cxoxuil pazOpoc 3HaueHUN HaOmomaeTcs U IS
nedextHocTH pa3Hbix oopasznos UiO-66.

Ha cerogusmnuii eHb HE CYLIECTBYET OOILIETr0 pelieHHs,, KOTOPOe MO3BOJSIO Obl
KOJINYECTBEHHO TpeacKa3biBaTh cBoiicTBa UiO-66 MCXOAsS TOMBKO W3 yCIOBHH CHHTE3a. B
JaHHOW pPaboTe Mbl IOKa3bIBAEM, 4YTO MOJEIM MAUIMHHOIO OOy4Y€HHs, OCHOBAaHHbIE Ha
QITOpUTMaxX TPATUEHTHOTO OyCTHMHTa M OOy4YeHHBIE HAa OTHOCHTEIBHO HEOONBIIMX O0BEeMax
9KCIIEPUMEHTAJIBbHBIX JaHHbBIX, MMO3BOJISIOT MPEICKa3blBaTh 3HAUCHUS Y/EJIbHON MOBEPXHOCTH,
pasmep yactuil u obmyto nedpektHocts UiO-66, a Takke 1EMOHCTPUPYIOT BBICOKYIO TOYHOCTh
[2]. TlomyueHHbIe MOJENM TO3BOJSAIOT PAHKUPOBATH MApaMETPbl CHHTE3a MO CTENEHU HX
BJIMSIHUSL Ha CBOMCTBA MOJY4YaeMBIX MaTepUANIOB, a TaKXKe BH3yallU3UPOBATh UX COBMECTHOE
BJIMSIHUE JUISl IIMPOKOTO AMANa30HA 3HAYEHUM.

B koMOuHanmum c meronamu O€3rpaHMEeHTHON ONTUMH3AIMM HaMHU Takke Obuia
pa3paboTaHa peKOMEHJATelbHAasi CUCTeMa, KOTopass cmocoOHa ¢ BBICOKOH TOYHOCTBIO
MPEACKA3bIBATH YCIIOBUSA CUHTE3a Ui0-66 c 3aJJaHHBIMU CBOWMCTBaMH
(https://github.com/kirloy/diyUiO-66).

Paboma evinonnena npu gpunancosoii noooepoicke PH® (npoexm Ne 21-73-00239).
[1] Winarta, J., Shan, B., Mcintyre, S. M.; Ye, L., Wang, C., Liu, J., Mu, B. Crystal Growth &

Design, 2019, 20, 1347-1362.
[2] Larionov, K.P., Evtushok, V.Y. Chem. Mater., 2024, 36, 9, 4291-4302.
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OcoO0enHnocTu B33HMOI[ei/'ICTBHSI PE€AKO3EMEIIBHBIX U MMEPEXOAHBIX METAJJIOB C
IreTePOIMKINICCKUMHA B-HHKGTOH&MH

M. A. JIyTomkuy,*

AUncmumym Xumuu u Xumuyeckou Texnonoeuu CO PAH, 2. Kpacnoapck
maximsfu@yahoo.com

n-ConpsKEeHHbIE KOMIUIEKCHl PEAKO3EMEIbHBIX META/UIOB 001aJaloT pa3HOOOpa3HbIMU
CHEKTPAIBbHBIMU M TEPMOJIMHAMUYECKUMH CBOWCTBAMH, KOTOPBIE B 3HAUUTEILHON Mepe 3aBUCAT
OT XapakTepa CBSI3M MEX1y MeTaljioM M jaurasaoMm. [lepdroprupoBaHHble reTepoLUKINYECKUE
JTMKETOHBI CIIOCOOHBI 00pa30BbIBATh YCTOMUMBHIE CONPSKEHHBIE XeIaTHbIE KOMILIEKCHI ¢ d- u f-
MeTaJUlaMH, B KOTOPBIX J(PQEKTbl AEIOKAIU3aUUU T- M G-JAOHOPHBIX 3aMeCTHTENeH
TeTepPOLMKINYECKOT0 KOJIbIIa HANPSAMYIO BIMSIOT HAa B3aUMOJICHCTBUE C MOHAMHM METaJIOB B
BOJHBIX pacTBopax. B nanHOW pabore Oblia u3ydeHa cepusi HECUMMETPUYHBIX 1,3-
JUKapOOHWIBHBIX ~ JIMTAHJOB,  CHUHTE3UPOBAHBl ~ HECKOJBKO  HOBBIX  JHUKETOHOB  C
XaJIbKOTEHCOACPKUIIMMHA W TOTUPTOPAPOMATHUECKUMH 3aMECTUTEIISIMHU, OTPEACTICHBl X
KHCJIOTHO-OCHOBHBIE, KETO-€HOJIbHbBIE U XEIaTo00pa3yIolue CBOWCTBA METOIaMH ONTHUYECKON
CHEKTPO(POTOMETPUU U KBAaHTOBOXMMHYECKHM MojenupoBaHueM. s Bcex nurangoB ObLTH
OTpeJieNIeHbl KOHCTAHThl YCTOMYMBOCTH MOHOKOMIUIEKCOB C IIECTHAATHIO PEIKO3EMETbHBIMU
YW HECKOJBKUMH TIEPEXONHBIMH MeTaulaMu. bpiio mokazano [1], 4To B psay MeTayuioB
HaOJI0AaeTCs XapaKTepHas KOppessius Mex 1y cBoOoiHOM sHeprueil [ mb6ca xenatupoBanus u
KYJIOHOBCKMM TIOTCHIIMAJIOM MeETallla, OIHAKO CTENEHb KOPPEISIUH 3aMETHO 3aBUCHT OT
xapakrepa 3amectuteneit (Puc. 1).
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) a8 B
R®=0.94 -

0=C M 43 b -7
EER DyEsr %q--~ T e
o=c Tl cope sm TR et e Y
\ 0 L e
CF; 238 3 d Eu
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Puc. 1. TunuuHas cTpykTypa m-Ae0KATU30BAaHHON MOJIEKYJIAPHON OpOuTau
MOHU3UPOBAHHON (POPMBI TMKETOHOB (CIpaBa) a TaKKe KOPPEISAIHS MEX Ty KOHCTAaHTaMH
YCTOWYMBOCTH ¥ HOHHBIM MTOTEHIIMAJIOM METAJLIOB (CJeBa).

B psany nurannoB HaOMronaeTcsi yBelIWYEeHHE KOHCTAHT 00pa3oBaHMA B PAAY 3aMecTHTENeH 2-
¢bypoun < 2-teomn < 2-ceneHodpeH < 2-temmypodeH, UYTO CBUACTEIBCTBYET O HAJIHMYUHU
HEKOBAJIICHTHBIX B3aUMOJICHCTBUI. AHalIM3 MAacCHBa CIEKTPAIBHBIX JAaHHBIX ITOKa3all, 4YTO
YCTOMYMBOCTh KOMIUIEKCOB M KOOPIWHAIIMOHHOE YHCJIO MeETajula HAmpsMyl0 BIHSIOT Ha
CMElIeHNEe MaKCUMyMa B CIIEKTpPE MOTJIONIEHUs] KOMIUIEKCA B KPACHYIO 00JIaCTh OTHOCHTEIILHO
aAHMOHHOM (GopMBI Turanaa [2].

Paboma evinonnena 6 pamxax cocyoapcmeennoeo 3adanus Munucmepcmea HayKu u 8bicuie2o
obpazosanus Poccuiickoii @edepayuu (FWES-2021-0012) ¢ ucnonvzosanuem o60pyoosanus

KPIKIT ®UL] “KHI] CO PAH”.

[1] M.A. Lutoshkin, J. Phys. Chem. A, 2023, 40, 8383—8391.
2] M.A. Lutoshkin, I.V. Taydakov, P.I. Matveev, New J. Chem. 2024, 48, 18045-18049.
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Metaui-opranu4eckue KoOopaMHanuoHHbIe mojuMepsl cepuit NIIC-10 u
NIIC-20 nost pa3aesieHus1 yrijieBoaopo/1oB

A. A. JIeicoBa, K. A. Kopanenko, JI. I'. Camconenko, JI.H. JIpioues, B.I1. ®enun

UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
lysova@niic.nsc.ru

Mertann-oprann4eckue  KOOPAMWHAIMOHHBIE  TMOJMMEpHl  IPEACTaBISAIOT  COOOi
OTHOCHUTENILHO HOBBIH, HO OBICTPO pa3BHUBAIOIIMICA KJIaCC HEOPTraHHMYECKUX COEIUHEHUI,
MOCTPOCHHBIX HAa OCHOBE HOHOB WM KJIAcTEPOB METAJJIOB, CBS3aHHBIX MEXIy COOOM
MOCTHKOBBIMU OPTaHMYECKUMHU JIMTAaHAaMU B OJHO-, JBYX- WJIH TPEXMEPHBIE CTPYKTYPHI,
CIIOCOOHBIE COXPAHATh CBOIO Pa3BUTYIO0 BHYTPEHHIOIO TOBEPXHOCTH MOCIE Y)KaJICHUS TOCTEBBIX
MOJIEKYJI PacTBOPUTENS, 3aHMMAIOLUIMX MOphl KapKacoB Iocie cuHTe3a. biaromaps coeit
pa3BUTON BHYTPEHHEH IOBEPXHOCTH METAJI-OPraHUYECKUE KOOPAMHALMOHHBIEC IOJIMMEPHI
paccMaTpuBalOTCA Kak MOTEHIMAJIbHbIE aJCOPOEHTHI, CEHCOPHI HAa Pa3jIMYHbIe, B TOM YHCIIE
BpE/IHbIC BEILIECTBA, T€TEPOreHHbIE KaTAIN3aTOPbl 1 HOCUTENHU U T.1I.

HenaBHo HamMu CHHTE3MpPOBAHO JIBE CEPHH HOBBIX TPEXMEPHBIX METAJI-OPTaHUYECKUX
KOOPAMHAIIMOHHBIX  IOJMMEPOB,  TOCTPOEGHHBIX  HAa  OCHOBE  JIBEHAIATHSIEPHBIX
KOJIECOOOpa3HbIX  CTPOMTENbHBIX  Onokax  {Zni2(RCOO)ix(glycolate)s}  (glycolate* =
sTrieHAnoNar, 1,2-nponuinerauonar, 1,2-OyTwienauonar, 1,2-MeHTUICHIUONAT, TIUIEpar):
cepusi NIIC-10 Brmowaer B cebs 2,5-TmodpeHAMKapOOKCHMIAT W MPEACTABISET COOOM
MHUKPOIIOPHCTBIE COEJMHEHHsS C OJHOMEPHBIMH KaHamamu auameTpom (1.8-5.5) A, pasmep
KOTOPBIX OINPEACIISICTCS TPUPOAON BXOISIIETO B CTPYKTYpyY raukodst; cepust NIIC-20 Bxitouaer
B ce0s m3odTanar M TPEACTaBIIET COOOW ME30MOPHUCTHIE COCIMHEHUS C ME30IOJIOCTIMHU
auameTpoM ~25 A, BX0JIBI B KOTOpBIE OCYIIECTBIAIOTCS Yepe3 KOIecOOOpasHble CTPOUTENLHbIE
omoku {Zn12(RCOO)2(glycolate)s}, BHyTpeHHUX pa3zMep KOTOPBIX MOKET U3MEHEH WIIH e OHU
MOTYT OBITh (PYHKIIHOHATH3UPOBAHBI MyTeM W3MEHEHHUSI MPUPOJbl UCTOIb3yEeMOI0 B CHHTE3E
TJIAKOJISL.

[ocne aktuBanuu coenunenus cepun NIIC-10 mponemMoHCTpupoBain BEICOKHE (HaKTOPHI
agcopoumonHoii cenekTuBHOCTH CO2/N2, a Takke YIPaBIsSEeMYyI0 BapbpOBAHHUEM JIJTMHBI
AITKUAIILHOTO 3aMECTUTEIS TIIMKOJISI CEJIEKTUBHOCTD OeH30J1/minkiorekcad [ 1]. Coenuuenus cepuu
NIIC-10 Takxe mokasajiy NpeIoYTUTEIbHYIO aJICOPOIIMIO 3TaHa TI0 OTHOIIECHUIO K 3THIICHY, YTO
SBIISIETCS IOCTATOYHO PEIKUM siBieHHeM. [IpumedarenbHO, 4TO HEOObIYHAS WHBEPTHPOBAHHAS
afcopOLMOHHAsT CENEeKTUBHOCTh JTAaH/3TWJIEH COXpAaHWIACh M cTaja Jaxe JIydile JJis
Me3onopucThix kapkacoB cepud NIIC-20 [2]. bonee toro, kapkacel cepuun NIIC-20
MIPOAEMOHCTPUPOBAIHN BBHICOKHE (HaKTOPBI aZCOPOIIMOHHON CEIEKTUBHOCTH MPOIIAH/IPOIUIICH,
NPONUJICH/3TUIICH, TPOIAH/3TaH, IMpoNaH/MeTaH W 3TaH/MeraH. lIpoTouHO-aacoOpOIHOHHBIE
9KCHEPUMEHTHI OATBEPAWIH (P PEeKTUBHOE pazesieHNe IBOMHBIX H TPOWHBIX Ta30BbIX CMECen
AJIKaHOB Ha METaJUI-OPTaHUYECKUX KOOPAMHAIIMOHHBIX MOJUMEpax JaHHO# cepun [3].

[1T A. A. Lysova, D. G. Samsonenko, P. V. Dorovatovskii, V. A. Lazarenko, V. N. Khrustalev, K. A. Kovalenko,
D. N. Dybtsev, V. P. Fedin, J. Am. Chem. Soc., 2019, 141, 17260.

[2] A. A. Lysova, D. G. Samsonenko, K. A. Kovalenko, A. S. Nizovtsev, D. N. Dybtsev, V. P. Fedin, Angew. Chem.
Int. Ed., 2020, 59, 20561.

[3] A. A. Lysova, K. A. Kovalenko, A. S. Nizovtsev, D. N. Dybtsev, V. P. Fedin, Chem. Eng. J., 2023, 53, 139642.
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New d-metals complexes with 2,1,3-benzothiadiazole-5,6-dithiolate

P.A. Martynenko, D.A. Bashirov, T.S. Sukhikh, S.N. Konchenko

UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
p.martynenko@alumni.nsu.ru

2,1,3-benzothadiazoles (btd) are one of the subclasses of heteroaromatic compounds. Due
to their photophysical and electron-withdrawing properties, btd derivatives are promising for
creating sensors, OLEDs, solar cells and OFET which are actively used in contemporary
microelectronics. For these applications, both organic btd derivatives and their coordination
compounds are of interest.

In this work, 2,1,3-benzothiadiazole-5,6-dithiol (H.btdas) was chosen as the object of
study. Dianion form can be obtained from Habtdas and corresponding 2,1,3-benzothiadiazole-
5,6-dithiolate (btdas®) acts as a transition metal ligand. However, at present only a few
homoligand complexes of transition metals are known, information on the luminescent properties
of which is absent, and we have already studied a number of heteroligand complexes of Pt and
Pd [1], so a series of fluorescent homoligand complexes of Zn(Il), Cd(II), complex of Fe(III)
which is promising for use in catalysis [2] and bimetallic complexes of Y and Zn(II) with (btdas*
) were obtained. The structure of the obtained compounds was determined by X-ray diffraction.

Additionally, the physicochemical properties of the resulting compounds were studied.
Time-dependent density functional theory has been applied to the computation of electronic
absorption spectra of transition metal complexes and some organic derivatives. The resulting
simulated spectra are generally in good agreement with experimental spectra.

[1] Martynenko, P., Bashirov, D., Sukhikh, T., & Konchenko, S. Inorganica Chimica Acta, 2025,
581, 122636.

[2] Martynenko, P., Bashirov, D., Sukhikh, T., & Konchenko, S. JSC, 2025.
10.26902/JSC_id146068
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HccnenoBanue poropusnvecKux CBOMCTB KOMILJIEKCA POAMS B Ka4yecTBe
NMOTEHIHAJIBHOI0 Mpenapara B poToXuMHOTEpaANTUN

B.A. Memepskosa,' B.I1. I'pusun,! K.C. Epmos,! E.M. I'ne6os,! JI.5. Bacunsuenko,” A.E.
3azys,? A.A. MenbHuKOB!

I UXKI" CO PAH, yn. Uncmumymckas 3, Hoeocubupck 630090
2 MHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
v.meshcheryakova@g.nsu.ru

TpaguionHble XMMHOTEpANeBTUYECKHE Tpenaparhl, Takue KaK LUCIUIATUH, 00J1a/1aloT
BBICOKOM TOKCHMYHOCTBIO U OrpaHHueHHON 3((eKTUBHOCTHIO. B pesynbTate B XOJe Tepamnuu
BO3HUKAIOT M000YHBIE d(dekThl U ocloxHeHus [l]. AnbrepHaTuBON  SBISETCS
tdotomqunamuueckas tepanus (DT), ogHako e€ nelicTBUE CHUXKACTCS B THIIOKCHYECKUX
yCIIOBUSIX. B 3TOM KOHTEKCTE MUpOJMeBbie KOMILUIEKCHI, B 4acTHOCTH Rha(u-O2CCHs)2(dppn):
(dppn = Oenzo[i|munupuno|3,2-a:2¢,3¢-c|peHasun), MPEACTaBIAIOT OCOOBI HHTEpEC,
nockosbky coveraror MexaHusmMbl DIAT u ¢doroxumuorepanuu (PXT), melicTBys Kak B
KHCIIOPOI-3aBUCUMBIX, TaK U B KHCJIOPO/I-HE3aBUCUMBIX YCIOBHSX [2].

B pa6ote uccnenoBanbl oroduznueckue M POTOXMMHUUYECKUE CBOWCTBA KOMILIEKCA
Rh2(p-O2CCHzs)2(dppn). ¢ ucnonb30BaHHMEM JHMHEWKH cTaunoHapHBIX (Y d-crekTpocKomnusi.
KaIlWUIAPHBINA 371eKTpodope3) U UMITYIIbCHBIX (JIa3epHBIM UMIYIBCHBIN (OTONIH3, CBEPXOBICTpast
KMHETHYECKasi CIIEKTPOCKOIHSI, BpEMsIpa3pelIEHHOE AETEKTUPOBAHUE CUHIJIETHOTO KUCIOPOa)
METOJIOB. DTO TO3BOJWJIO YCTAHOBUTh MeEXaHW3M (HOTOMHIYLMPOBAHHBIX IPOIECCOB BO
BpeMeHHOM auama3one ot 100 ¢c mo gacos [3].

EnuHCTBEHHBIM  (DOTOXMMHUYECKHM TPOILIECCOM SIBIsieTCS (DOTO3aMeIIeHUe arerar-
JUTaH/Ia Ha MOJEKYJIy BOJbI C KBAaHTOBBIM BbIxomoM 0,026%. Ilpum 3TOM KOMILIEKC
JNEMOHCTPHUPYET TeHEepalui0 CHUHIJIETHOro kuciopoaa (2—8%), uTo ykas3bplBaeT Ha JBOWHOM
MEXaHU3M JICUCTBHS: Yepe3 aKTUBHBIC (DOPMBI KUCIOpOaa U npsiMoe B3aumoaeicteue ¢ JJHK.
DKCTepUMEHTHI BBISBHIIM 00pa30BaHUEe TPUILIETHOrO cocTtosiHus *MC* ¢ BpeMmeHneM xu3HH 6,2
MKC, 4TO CIIOCOOCTBYET €r0 CBETOUYBCTBUTEILHON aKTUBHOCTHU B KJIETOYHOU Cpe/ie.
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JAu3aiiH HecTeXHOMEeTPUYHBIX Zr(:-KaTaJIu3aTOPOB AerHAPUPOBAHUS
JIETKUX AJIKAHOB, IMOJYYEHHbIX METO/I0M JIA3€PHOr0 UCIIAPEHMS

A.A. Hamueounmkos, A .M. Koctiokos, B.H. CHbITHHKOB

@UL] UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
mataiassaiatam17@gmail.com

E>xeroHo pactymmii cripoc Ha HU3MIME OJIe(UHBI CTUMYJIMPYET UCCIE0BaTENIeH K pa3paboTke
HOBBIX, SKOHOMHUYECKH M SKOJIOTUYECKH OoJiee BBITOAHBIX KaTalU3aTOPOB JCTHIPUPOBAHUS
Jerkux ankaHoB. HemaBHO ObuTO moOkazaHO, 4TO ZrO>-KaTaaw3aTopbl, aKTHBHOCTh KOTOPBIX
OIIPEIEIISIETCS YHCIOM KHUCIOPOJHBIX BAKAHCHM, SIBIISIOTCS OHOM U3 CaMbIX MHOTOOOCIIAOIINX
aJIbTEPHATHUB ITPOMBIIUICHHBIM KaTalu3aTopam JeruapupoBanus [1].

B naHHOif paboTe ¢ UCHONB30BaHUEM CpPeJ C Pa3IUYHBIMU  OKHUCIMTEIbHO-
BOCCTAHOBUTEIIbHBIMU CBOHCTBaMU OblT mosiyueH psifg ZrO»z-KaTtaau3aTopoB pa3iIUdHOTO
CTEXHOMETPUUECKOTO cocTaBa. JlJisi 5TOro METOIOM JIa3epHOro ucnapeHus B armocdepe Ar u He
¢ no6asnerreM H; mmu Oz ObLTH CHHTE3UPOBAHBI 00pa3Ibl TeTparoHaabHOTo ZrO; ¢ pazMepom
gactuly 8—10 Bm. Ilo mamaeim NH3-TIIH, ®JI-cnexkrpockonuu, DCHO u PDOIC, umcio
KHCIIOPOJHBIX BakaHcuii yMeHbmaercs B psaay ZrO» (He+Hz) > ZrO; (Ar+H») > ZrO; (He) >
710y (Ar) ~ ZrO; (Ar+03). IIpu atom nanubsie NH3-TTIJ] Taxke yka3piBalOT Ha TO, YTO MOJ00P
Cpezbl BO BpeMsl CHHTE3a MO3BOJISIET PEryIUpOBaTh KUCIOTHOCTh 00pa3lioB. Y CTaHOBIEHO, YTO
BCE CHHTE3MPOBAaHHBIE 00pa3Ibl IEMOHCTPUPYIOT BhIcOKHE KoHBepcun i-C4H 1o 1 cenektuBHOCTH
no i-C4Hs [2]. OqHako yBenuueHue KOJIMYECTBa KUCIOPOAHBIX BAKaHCHH B 00pa3Iax MpUBOIUT
K MEHEE BhIpaXXKCHHOMY 3(PPEeKTy aKTUBALlMU KaTajau3aTopa B X0/€ peakuuu. Tak, HanOospIast
KoHBepcust 52 % u cenexkTuBHOCTh 86 % ObuM mosrydeHsl Juist obpasua ZrO; (He+H»), nns
KOTOpPOT'O aKTHBALMS BOBCE He HaOmopanack. [Ipu 3TOM ynenpHbBIH BBIXOX M300yTHIICHA VIS
00pa3IoB, CHHTE3UPOBAHHBIX B BOJOPOICOACPIKAIINX aTMOC(epax, ObLI BBIIIE 10 CPABHEHUIO C
o0Opa3iaMu, HOJTYYEHHBIMH B OKHUCJIMTEIBHOM M HMHEPTHOH aTMocdepax, B TEUEHHUE BCEro
BpeMEHHU peakuuu. Takum oOpa3om, HCIOJIb30BaHHE BOCCTAHOBUTEIHHON aTMoc(hephl B X0J1e
CHHTEe3a sIBIseTCA (P(PEKTUBHBIM METOAOM TOBBIIICHUS KAaTaIUTUYECKOH akTHMBHOCTH ZrOs-
KaTaJIn3aTOPOB JACTHUAPHUPOBAHUSI.

[lomyueHHble pe3yNbTaThl TaK)Ke CBHICTEIBCTBYIOT O TOM, YTO KaTaJlHTHYeCKas
aKTMBHOCTh TaKHWX KaTaJW3aTOpOB OINpeNeNsieTcs B IEPBYIO oOdepenb KOJIMYECTBOM
KUCIIOPOAHBIX BaKaHCHH, a HE BOCCTAHABIMBAEMOCTBIO OKCHJIA, KaK CUMTAIOCH paHee [3], uTo
JIaeT HOBOE IpeJICTaBlIeHHE O Anu3aitHe ZrO2-KaTaau3aTopoB ACTUIPUPOBAHUSL.

Paboma evinonnena npu gunarcosou noodepicke PH® u Ilpasumenscmea Hosocubupckot
obaacmu (npoexm 24-23-20066).

[1] T. P. Otroshchenko, V. A. Kondratenko, U. Rodemerck, D. Linke, E. V. Kondratenko, Catal. Sci. Technol., 2017,
7,4499.

[2] A. A. Nashivochnikov, A. 1. Kostyukov, N. A. Zaitseva, A. A. Pochtar’, V. N. Panchenko, N. A. Sokovikov, A.
V. Zhuzhgov, A. 1. Lysikov, S. V. Cherepanova, V. N. Snytnikov, Fuel, 2025, 381, 133515.

[3] T. Otroshchenko, O. Bulavchenko, H. Thanh, J. Rabeah, U. Bentrup, A. Matvienko, U. Rodemerck, B. Paul, R.
Kraehnert, D. Linke, E. Kondratenko, Appl. Catal. A, Gen., 2019, 585, 117189.
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I'mOpuaHbIe coJIM HA OCHOBE KATHOHHBIX M6 Ki1acTepHbIX KoMILJIekcoB (M =
Mo, W) 1 aHMOHHOT 0 TOJIHOKCOBOJIbGpamaTa Tuna JIunakBuct. CuHTE3 U
dpoTokaTauTHYECKAA AKTUBHOCTD

A. A. llerynuHn, 0. A. Bopotnukos, M. A. IllectonanoB

UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
petunin@niic.nsc.ru

OaHYM U3 OCHOBHBIX HamNpaBleHUH B M3YUYEHUH OKTA3IPUUYECKHX KIJIACTEPHBIX
KOMIUIEKCOB MoiHMOJeHa U BojJbppama SBISETCS IOUCK BO3MOXHBIX MPUMEHEHUH HUX
YHHUKAJIbHBIX CBOMCTB. 3a CYET HIMPOKOI MOJIOCHI OTJIONICHHS JaHHBIE COSAMHEHUs BCE dalle
paccMaTpuBaIOTCs B KadecTBe (POTOKATAIM3aTOPOB, HAMPUMEDP MPU PA3IOKEHUE PAITUYHBIX
OPTaHMYECKUX 3arpsi3HUTENCH, KOTOpble OOIIMPHO TMPEACTAaBIEHbl B CTOYHBIX BOJAX
MPOMBIIIJICHHBIX ~ MPEANPUATHA. MeXaHu3M pPa3oKEeHHs OCHOBaH Ha CIHOCOOHOCTH
(hOTOAKTUBHBIX COCIMHEHUN O0O0pa30BBIBATH IOJ JCHCTBHEM CBETa AaKTUBHBIC YaCTHIIHI,
ryOUTENIbHBIC JJI1 OPraHUIeCKUX MOJIeKy. OJHAKO NPH MOJTYYSHUH KaTaau3aTopa MpoIecc He
OTPAaHHYUBACTCS MMOJ00POM HAMOOJIee aKTUBHBIX BEIISCTB, BAXXHYIO POJIb UTPACT TaKKE HX
CTaOUIIBHOCTD U COXPAaHEHUE aKTUBHOCTHU MPH LUKINYECKOM HUCIIOJIb30BAHUU.

Br16op hoToakTHUBHOTO cOeMHEHHS ObUT OCHOBAH Ha CTAThe, MOCBSIIEHHON U3YUEHUIO
OHMOJIOTrMYECKUX CBOMCTB M THIpoiauTHueckoit crabunbHocT [Msls(DMSO)6](NO3)s (M = Mo,
W) [1]. [Jns momyueHus: cTaOMIBHOTO B BOJHOW Cpele COCOUMHEHMs MPEeUIOKEeHa 3aMeHa
NPOTUBOMOHOB Ha OOBEMHBIE MOJEKYJIBI MoMHOKcoBoNb(pamMara WeOi9>. TloMumo 3TOrO
KOMOWHHMPOBAHUE JJIEKTPOHOOOTATHIX  KJIACTEPHBIX KOMILJICKCOB W 3JICKTPOHOOSTHBIX
MOJIMOKCOMETAJVIATOB ~ MOXET MPUBECTH K TMOJNYYCHHIO CHCTEMBI ¢  TpaHchepom
AJICKTPOHOB/3HEPTHUH, YTO MOXKET ITOJIOKHUTEIHLHO CKa3aThCs HA UX aKTUBHOCTH.

Jokyman mMOCBAMIEH HOBOMY METOAQy cuHTe3a KomiuiekcoB ¢ JIMCO-nuranmamu
[Mslg(DMSO)6](I3)s (M = Mo, W) [2], mocieayromeMy MOJy4eHUIO Ha UX OCHOBE THOPUTHBIX
coneit [Mglg(DMSO)6](WsO19)2 (M = Mo, W) u uccrnenoBanuio Ux (OTOKATATUTUYECKOU
AKTUBHOCTH B PEAKIIUU Pa30oKeHUs (DIyopeClieHTHOTO KpacuTes «poaamMuH by.

[1] E. V. Svezhentseva, Y. A. Vorotnikov et al., Chem. Eur. J. 2018, 24, 68.
[2] A. A. Petunin, Y. A. Vorotnikov, M. A. Shestopalov, Inorg. Chim. Acta. 2024, 569, 122123.
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CopOuust HaHOYACTHI cepedpa U 30J10TA U KATHOHHBIX KpacuTeJei
U3 BOJHBIX PACTBOPOB HA aMOP(HBIH THOKCH KPeMHUS

T. 0. Hopnunckas, M. I'. Jlemunosa, H. O. llanapenko, B. B. Tarapuyk, A. 1. BynaBuenko
UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
tatyanap(@niic.nsc.ru

dopMHUpOBaHKE KOMITO3UTHBIX MAaTEPHAJIOB, COCTOSIIMX U3 HAHOYACTHII-IUIA3MOHUKOB U KPacHUTEICH
Ha HEOPraHWYECKUX OKCUIHBIX HOCHUTEISIX, SBISCTCS aKTyalbHOW 3aJlayeil JUisi MHOTHX COBPEMEHHBIX
npuioxkeHuil. B mpencraBneHHON paboTe HCCieqOoBaHAa BO3MOXHOCTH COPOIIMIOHHOTO TOMYYESHHS
KOMIIO3UTOB U3 Psijia MOMYJISIPHBIX KATHOHHBIX KPacHTENICH U HAHOYACTHI] cepedpa 1 30J10Ta.

Cunme3 u KOHYeHmpuposauue Hanovacmuy cepedpa u 3o1oma. Ilokazano oopazoBaHue CTaOMITBHBIX
307ei 30010Ta (Amax = 520 uM) [1] m cepebpa (Amax = 410 HM) B BOAHBIX pacTBopax Omc(2 —
ATHIITCKCUIT)CYIb(OCYKIIMHATA HATPHsI C WUCIOJB30BAHMEM THJpPa3dHAa B KAdyeCTBE BOCCTAHOBHUTEIIS.
Cpemauii pazMep HaHOYACTHIT 30J10Ta cocTaBisieT ~10 uM (puc. 1a). J{sg KOHIIEHTPUPOBAHUS U OYHCTKH
HAHOYACTHI[ cepedpa W 30JI0Ta OT NpUMeced Iocie CHHTE3a HWCIOJB30BAIM BBICOKOCKOPOCTHOE
neHTpUu(yrupoBaHue (15000 00/MUH). Hanouactuupt 0XapaKTepU30BaIu METOAAMHU
criektpodoromerprur, (poroH-KoppemsmuonHoi  cnektpockormu  (PKC) wu  (dazoBoro anammza
paccesiuaoro cBeta (PALS). Bexonsr (R, %) nHaHowactun u ko3ddunuentsl koHnentpupoBanus (K)
cocraBmn: R=57% u K=130 mms cepebpa m R=86% u K=65 mis 301ota, coorBercTBeHHO. B
neHTpU(yKHBIX KOHIIEHTpaTax HaHo4acTHUIlsl cepedpa (§ = - 28 + 1 mB) u 30mota (£ = - 29 =+ 1 MB)
OTpHULIATEIBHO 3apsDKEHBI ¢ AuameTpoM Meramindeckoro sapa (mo ®KC) 13.6 £ 0.6 u 10.0 £ 0.4 uMm,

0
- - -
. - ‘

Puc. 1. [I9M — u300paxkeHus] HAHOYACTHII 30J10Ta (a) U PoTo nmopoiukos SiO; (6, B) 10 U HOCIE

COOTBCTCTBCHHO.

copOrnu HaHodacTHll (0) cepedpa (/) u 30m0Ta (2) 1 KpacuTenei (B) U3 BOIHBIX PAaCTBOPOB.

Moougurayua nosepxHocmu amopgrnozo ouoxcuoa kpemuus. Kommosutsl SiO@Ag u
SiO@Au Ol TOMyYeHBI copOIueit HaHodacTHIlT Ag W Au w3 pa30aBiICHHBIX IEHTPHUQYKHBIX
koHIleHTpaToB Ha SiO; (Beixox 80—85%). 3omnotucras (SiO@Ag) u umHeBas (SiO2@Au) okpacku
OpOINKOB (pHc. 16) CBHIETENHCTBYIOT O XOpOIIei COPOIIMOHHON CITOCOOHOCTH HAHOYACTHI] cepedpa u
3omora. Kommo3utel cocraBa SiOx@kpacutenb ObUIM TaKKe MOJTYYEeHbI COPOLMOHHBIM CIIOCOOOM H3
BOJIHBIX PAaCTBOPOB KpacuTejel: HelTpanbHoro kpacHoro (NR), ponamuna JK, MaiaxuToBOro 3eJ1eHoro,
OpWIIHMAHTOBOTO 3€JICHOTO M METHJICHOBOTO cuHero (MB) (puc. 1B, ciieBa Hampaso)

[Moctpoenue uzorepm copbimum NR u MB M3 BOAHBIX PacTBOPOB MOKa3ajl0 OTHOCHUTEILHO
HEBBICOKYIO TpellebHYI0 eMKOCTh copOenTa: 2 mr/r (s NR) u 4.5 mr/r (ans MB). Takue cucremsr
MIEPCIIEKTUBHBI JUI U3YyYCHHUSI COBMECTHOM copOIMu HaHodacTHll (Ag win Au) ¥ KpacHTeNeH, a TaKkxKe
MONYYCHUS] HAa MX OCHOBE T'MOPHUIHBIX MaTepHaioB He ToibKo coctaBa SiO@Me, HO M cocraBa
SiO,@Me@xpacutens (tne Me=Ag, Au) g MeOUKO-OMOIOTHYECKOTO, (POTOBONBTANYECKOTO W
(hoTOKaTaTUTHIECKOTO TIPUMECHEHHI.

[1] T. O. [lomnumckas, A. Y. bynaBuenko // JKypH. neopean. xumuu, 2016, 61, 944.
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IIpoBoasimue NOKPHITHS HA OCHOBE KOHIIEHTPUPOBAHHBIX OPraHo30Jieil
cepedpa U 30J10TA, CTAOMIN3MPOBAHHBIX HEMOHHBIMU OHOpa3IaraeMbIMH

NMOBEPXHOCTHO-aKTUBHBLIMU BemecTBaMu Mapku Ecosurf

I1. C. IlonoBenkuit
HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
popovetskiy@niic.nsc.ru

[leyaTHass 3JIEKTPOHUMKA OTHOCHTCA K OJHOM U3 KJIIOYEBBIX TEMATHK COBPEMEHHBIX
HaY4HBIX HccinenoBanuil. Exxeroano nmyonukyetcs 6osee 500 crareit, HOCBAIIEHHBIX pa3padoTKe
HOBBIX PELENTYp YEPHUJ JJISl IEYaTHOU AJIEKTPOHUKH. TexHOonoruu (pyHKIHOHAIBHOMN MeyaTH
MOTYT CYLIECTBEHHO YIPOCTUTh U YJEIIEBUTH IPOU3BOACTBO 3JEKTPOHHBIX KOMIIOHEHTOB, YTO
B [IEPBYIO OuUepe/ib MPEACTABISET UHTEPEC Ul U3TOTOBIICHUS PaJMOAHTEHH, THOKUX JTUCIUIEEB,
COJIHEYHBIX OaTapeil, CEHCOPOB, «YMHOM OJEXIbD» U HE TOJbKO. I10 AKCIEPTHBIM OLIEHKaM, B
Onnxkailiire HECKOJIbKO JIET PhIHOK TMOKOM M IEYaTHOM AJIEKTPOHUKH MPeBBICUT 70 MUILITHAPIOB
nosutapos CIIA. Jlnsa peuieHus 3a1ad JOCTHXKEHUS BBICOKOW YAEIBHOM 3JIEKTPOIPOBOAHOCTH
[IEYaTHOTO MaTTEepHa OOBIYHO MPUMEHSIOTCS YepHUIIA Ha METAJTIMYECKON ocHOBe. Yale Bcero
UCIIOJIB3YETCsI cepeOpo U Meb. YepHula Ha OCHOBE HAHOYACTHIL 30JI0Ta [IPEICTABIISAIOT HHTEPEC
JUISL CEHCOPHBIX U OMOMEIMIIMHCKUX NPUJIOKEHUH, Ojarogaps MX yHHKAJIbHBIM ONTHYECKUM
CBOMCTBAM.

Jlis monyueHust YepHUI JIJIs IeYaTHOM 3JIEKTPOHUKHU Ha OCHOBE HAHOYACTHIl METAIIJIOB
OpEANoYTeHNEe OTNACTCd KOHJICHCAIIMOHHBIM CIOCOOaM CHHTE3a C  HCIHOJIb30BAHUEM
OTPAaHUYMBAIOIIUX TEMIJIATOB — «HAHOPEAKTOPOB» CYNPaMOJIEKYJISIPHOM HpPUPOIBI (Tak
Ha3bIBAEMBIi TIOJXO] «CHU3Y BBEpX»). OTHUMU U3 HauOoJee MOMYJISIPHBIX TEMILJIATOB SIBIISIFOTCS
MUIIEIUTBl TTOBEPXHOCTHO-aKTUBHBIX BemecTB (ITAB) obpatHoro tuma, Gmaromaps ymnoOCTBY
KOHTpOJIS pa3Mepa MOJyd4aeMblX C UX MCIOJb30BaHUEM HaHodacTHll. [Ipu 3TOM Takke BaxeH
KOHTPOJIb arperaTMBHOM yCTOMYMBOCTH HAHOYACTHIl, KOTOPBIi BO MHOTOM OMNPEAEIISIeTCS
JHEpPruei ux aneKkTpocrarnyeckoro B3aumopaeicTeus. Onnako Beioop [TAB, obecneunBaromumx
HEHYJICBOM JJICKTPOKMHETUYECKUNM TOTEHIIMAI HAHOYACTHIl, BechMa orpaHudeH. Hambonee
s dextuBHbIe 3apspkatone [IAB nubo coxep:kar TpyJaHO yaajsieMble 3JIEMEHTHI B COCTaBe,
160 00J1aaI0T HU3KOM COTIOOMIM3UPYIONIEH CITOCOOHOCTHIO M IIOXO MOJIXOMAT JUIsl CHHTE3a
HaHOYaCTHII.

Jlannast pabora mMOCBSIEHA TOJIYYEHUIO MPOBOJAAIIMX IOKPBHITUH Ha OCHOBE
KOHIICHTPUPOBAHHBIX OPraHO30JIeii cepedpa U 30J0Ta, CTAOMIN3UPOBAHHBIX HeMOHHBIMU [TAB
mapku Ecosurf (SA4 u EH3). Jlanasie ITAB oTHOCSTCS K KiacCy ATOKCHIIATOB U HE SIBJISIOTCS
«3apspraromummy. Tem He MeHee, JIsl HAHOYACTHIl, CTa0MIM3UPOBAaHHBIX TakuM TuUioMm [TAB,
HaMu ObLIO OOHapykeHo [1] u ;meranbHO M3y4yeHO [2] siBI€HHE HEBOIHOTO 3JIEKTpodopesa B
cpele TpeAenbHBIX  yrieBojgoponoB. JlaHHoe sBieHHE OBUIO  HCHOJB30BAHO  JJIS
KOHIICHTPUPOBAHUS HAHOYACTHUIl C BBICOKUMH KO3 (UIHMEHTAaMH KOHUEHTPUPOBAHUS U
crenieHsiMu  u3Bnedyenus. Hccnenyembie IIAB o6nanaioT BBICOKOW moOTepeld Macchl NpU
CPaBHMUTEIBHO HHU3KHUX TeMmIieparypax. Ha ocHOBe KOHIIEHTpAaTOB HAHOYACTHI] TEPMUYECKOU
00pabOTKOM OBUIM NOJYYEHbI MOKPBITHUS C HU3KUM DJIEKTPUYECKHM COIPOTHBICHHEM U
coJiep;kanueM mertasuia 10 97% macc [1]. B cioyuae 30510Ta MOKphITHS TaKkke 001a/1at0T BBICOKOM
IIOPUCTOCTBIO U COXPAHSIIOT AJIEKTPOIPOBOJHOCTh IPU MEXAaHMYECKOM BO3JEHCTBUHU, 4YTO
MPEICTABISIET HHTEPEC ISl TEXHOJIOTHUI THOKOM AJIEKTPOHUKH [3].

[1] P. S. Popovetskiy, A. V. Kasyanov, E. A. Maximovskiy, P. E. Plyusnin, J. Molecular Ligq.,
2023, 374, 121273.

[2] P. S. Popovetskiy, S. A. Petrochenko, Electrophoresis., 2024, 45, 1955.

[3] P. S. Popovetskiy, V. S. Chubar, V. S. Sulyaeva, J. Molecular Lig. in press.
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.JIIOMI/IHCCIICHTHBIC CCHCOPHbIC CBOJCTBA METANI-0PraHNYECCKUX
KOOPAUHAIIUMOHHBIX ITOJIMMEPOB HA OCHOBE HOHOB JJAHTAHOUA0B A
NMPOU3BOAHBIX 2,1,3-0eH30XaJIbKOT€HAINA30JI0B
A. C. Iloranos,* C. I0i1,° E. P. lyaxo,? B. I1. ®exun®
“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
% Hananvckuii nonumexnuyeckuii ynusepcumem, Kumaii, 2. Janano 116024
potapov(@niic.nsc.ru

B noxnane mpeacTaBieHsl pe3ysbTaThl UCCIEA0BAHUS PAa METAJUI-OPTaHUIECKUX KOOPIUHAIIMOHHBIX
noimumepoB (MOKII) Ha ocHOBE KaTHOHOB peako3eMelbHbIX MeTaiwioB Euw’' m Tb** ¢ ucmonbzoBanuem
KOH(OPMAIMOHHO TIOJBIKHBIX TETPAKapOOHOBBIX KUCIIOT — MMPOM3BOMHBIX JU(EHIIIOBOTO 3(Hpa, a Takke
npon3BOIHBIX 2,1,3-6eH30xanpKoreHaauazonos. IlomydeHHble coequHeHHs OBUIM OXapaKTEPH30BAHBI C
TOYKH 3pEHUSI UX JTFOMUHECLIEHTHBIX M CEHCOPHBIX CBOMCTB [1-3].

[IBa  HOBbIX  KoopauHauuoHHBIX  monumepa, NIIC-2-Eu u  NIIC-2-Tb, cocTaBa
{[Ln2(H20)2(HL).]-2H2O}, (Puc. la), ©Obum TmONy4YeHHI C  WCIONH30BAHHEM  T'HOKOTO
TeTpakapOOKCHIaTHOTO Juranga — 4-(2,5-nukapOokcudenokcu)pranesoir kucnotsl (HsL). Otm
COCAMHEHHS UMEIOT CIIOUCTYIO CTPYKTYpY [2]. OcoOblii unrepec mpencrasisier NIIC-2-Tb, xoropsiit
o0jamaeT BRICOKOH XWMHUYECKOH CTaOMIBHOCTHIO B BOJHBIX PACTBOpaX, YCTOWYHBOCTBHIO K JEHCTBHUIO
KACJIOT W INeNodYeld, TepMHUYECKOW  CTa0WIBHOCTBIO, BBICOKMM  KBAHTOBBIM  BBIXOJIOM
thotonromunecueHmu (79%).

Kpome Toro, manusiit MOKII nposiBHII BRICOKYIO CEJIEKTUBHOCTh U YPE3BBIYAITHO HU3KUU MpEaen
obHapyxenus (1,1 HMOB/1) anTHOMOTHKA O(JIOKCallMHA B BoJle. Bpems oTKiMKa ceHcopa COCTaBHIIO
MeHee 6 CEeKYH/I, YTO JENaeT ero NepCleKTUBHBIM Ul aHAJIN3a BOAHBIX CPE].

Taxxe ObuTn cuaTe3upoBankl MoMuHecieHTHRIe MOKII cocraBa {[Ln2(H20)3(Ly,)3]"MeCN-2H201},
(rme H:L,, = 1,1'-metunenduc(1H-mmpazon-4-kapboHoBas kucinora)), obo3HadeHHbie kKak NIIC-3-Ln
(Puc. 16) [3]. OtTm coeauHEHHs TNPOACMOHCTPUPOBAIM CBEPXBBICOKYIO UYBCTBUTEIBHOCTH
JIOMMHECIIGHTHOTO OTKJIMKa Ha KaTHoHel Hg** M cmocoOHOCTh JAETEeKTHPOBAaTh aHTUOMOTHUK
cynehaana3uH ¢ mnpenenoM ooHapyxkeHus meHee 1,0 Hmons/n. BaxkHo otmernts, uro manasie MOKII
YCTENTHO MPUMEHSITUCH I ONPEIESICHUS STHX BEIIECTB B UMUTHPOBAHHOH I1a3Me KPOBH M MOYE, YTO
MOJTBEPXKAAET X MPAKTHYECKYIO TPUMEHUMOCTb B OMOMEMLIMHCKOM aHaJN3e.

Takum  oOpa3zoM, pa3pabOTaHHbIE METAI-OPIaHUYECKHUE KOOPAMHALMOHHBIE  MOJIMMEPHI
NPEACTABISIIOT COOOH MEpCIeKTUBHBIC MaTepHalbl JJIsl CO3JaHUs BBICOKOYYBCTBUTEIBHBIX CEHCOPOB,
CIOCOOHBIX JETEKTHPOBATH CIICAOBBIC KOJTUYECTBA TOKCHYHBIX U OMOIOTHYECKH 3HAYMMBIX COCAMHEHHN
B Pa3IUYHBIX Cpeaax.

Puc. 1. ®parment cnos coequaerus NIIC-2-Tb (a) u kapkaca NIIC-3-Tb (6)
Paboma svinoanena npu punancoeoii noodepaicke PH® (npoexm Ne 23-43-00017).

[1] X. Yu, A.A. Ryadun, D.I. Pavlov, T.Y. Guselnikova, A.S. Potapov, V.P. Fedin, Angew. Chemie Int.
Ed., 2023, 62, €202306680.

[2] X. Yu, A.A. Ryadun, D.I. Pavlov, T.Y. Guselnikova, A.S. Potapov, V.P. Fedin, Adv. Mater., 2024, 36,
2311939.

[3] X. Yu, D.I. Pavlov, A.A. Ryadun, K.A. Kovalenko, T.Y. Guselnikova, E. Benassi, A.S. Potapov, V.P.
Fedin, Angew. Chemie Int. Ed., 2024, 63, €202410509.
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JlecoibBATHPOBaHHBIE KOMILIEKcHl Sm*Y, Eu?*, Yb** ¢ 00beMHbIMHU
N,N-10HOPHBIMHM JIUTAHAAMHU: 0COOCHHOCTH OJIMTOMEPHU3 AU
H BOCCTAHOBHUTEJIbHbIE CBOMCTBA

H. A. Iymxkapesckuii,” B. E. Cenesnen®’, T. C. Cyxux,” O. A. Muponosa,’ C. H. Konuenko®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
nikolay@niic.nsc.ru

BoccranoButenpHbIE CBOMCTBA KOMITIEKCOB JiaHTaHOUOB(I]) aKTUBHO HCIIONB3YIOTCS JUIS
UCCJIEIOBaHMsI TPOLIECCOB aKTHUBALMM MAaJIbIX MOJIEKYJ, a TakkKe Juisl CTaOWiIM3ali aHHOH-
paauKanoB (HalpuMep, KETUIbHBIX) U HEOOBIYHBIX TOJTUSACPHBIX aHUOHHBIX (HOPM (TaKHX Kak
Ps*, {(FeCp*)2(u-P10)}?") B xoopaunammonnoii cdepe (KC) nmantanompos. Kakx mpasuio,
MOJIy4eHHUE HMCXOJHBIX KOMIUIeKCOB saHTaHounoB(Il) mpoBoguTcs yepe3 CONbBATUPOBAHHBIE
HEHUTpaIbHBIMU JOHOpPaMU Hou eI, Harpumep, Lnlx(thf), (Ln = Sm, Eu, Yb; n =2-5; thf =TT'®
= reTparuapodypan), ¢ mocIeAyIOIeH 3aMEeHOI NOIMI0B HA aHMOHHBIE OPTAaHUYECKUE JTUTAH/IbI.
Ocraromuecs B KC HelTpanbHble JOHOPHI MOTEHIIMAIBHO MOTYT MPUBOAUTH K HEXEIaTEIbHON
PEaKIMOHHON CIIOCOOHOCTH MPU UX BOCCTAHOBUTEIILHOW aKTHUBAIMU, HAIPUMED, IPUBOASAIICH K
packpbituio 1wkina (mis TI'®), oOpa3zoBaHHMiO MeETHJIATOB (M1 JUMETOKCHUATAHA), WU
mumepmzanmu (it CH3CN). Jlns u30aBneHUs OT TaKWX JOHOPHBIX MOJEKYJT OOBIYHO
UCIOJIB3YIOT OOBEMHBIE 3aMECTUTEIN B AHUOHHBIX JIMTAHJIAX, CIIOCOOCTBYIOIINE H3OJISLUN
komiuiekcoB Ln?" ¢ nuskum KU u 3akpeitoit KC; omHako, 3T0 e NPUBOIAUT K CHUKEHHOM
PEaKIIMOHHON CITOCOOHOCTH M3-3a OJIOKUPOBKH LIEHTPATIBLHOTO aTOMa.

Puc. 1. A: 6ecconbBatHblii komiuieke [ {SmNacnac}sls]; B: packpeiteiii nukia TT'® B [{Yb(Form),}(p-
O(CH>)4Tey)]; C: mponykT BocctanoBnerust O, 1o nepokcuna, [ {Yb(Form),}»(u-02)].

MpI uccnenyeM cocoObl MOTyYeHHUs 1eCOIbBATUPOBAHHBIX KOMIUIEKCOB JIAHTAHOUIOB (TO
€CTh, HE COJEp)KAIUX HEHUTPAIBbHBIX JIOHOPOB) C JOCTYIMHOW KOOPJAMHAIIMOHHOW cdepoil.
B pabote Obumn ucnonb3oBaHbl aABa N,N-XeTaTHBIX JIMTaHAa ¢ OOBEMHBIM 2,6-TUU3OMPOIIHII-
¢benmnpHbIM (dipp) 3amectuTeneM y atomoB azoTa: auketuMmuHaTHBIA (HC(CMe(Ndipp)2)~
(Nacnac™) u ¢dopmamununataeii  (HC(Ndipp)2)~ (Form™), paznuuaroniuecss THUOKOCTHIO
U CTENEHBIO CTepUYECKOro dKkpanupoBanus [1,2]. B goxmane OymyT oOCyXIeHbI: (@) CrIOCOObI
JeconbBaTallii ¥ BapuaHThl HackimeHus KC B OoTCyTcTBHE MOHOPOB; (6) peakMOHHAs
CIIOCOOHOCTh CTEXHOMETPHUYCCKHX OJUTOMEPHBIX KOMIUICKCOB; (8) pa3lIndus, ONpPEIeIIsIeMbIe
IPUPOJIOH TAaHTAHOUA U HATMYUEM HEUTPATbHBIX TOHOPOB.

Aemopui b1azooapsm Munobprayku P® 3a noddepoiwcky pabomur LIKII HHX CO PAH.
[1] O. A. Mironova, T. S. Sukhikh, S. N. Konchenko, N. A. Pushkarevsky, /norg. Chem., 2022,
61, 15484.

[2] Y.-Z. Ma, S. Bestgen, M. T. Gamer, S. N. Konchenko, P. W. Roesky, Angew. Chem. Int. Ed.,
2017, 56, 13249.
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CHUHTE3 U OCOBEHHOCTHU KPUCTAJIVIMYECKOI'O CTPOEHUA
HOJIMNPTOPAPOMATHUYECKHUX CEJIEHOKCHUI0OB

A.B. Poxkos, K.A. Jlonman

Hnemumym xumuu, C.IlemepoOypeckuii 2ocyoapcmeenHulil yHugepcumem, YHusepcumemcKui
np. 26, C.Ilemepoype 198504
a.rozhkov(@spbu.ru

[HomudTopapoMaTHuecKue CeICHOKCUIbI NPEACTABISAIOT CO00H MOMM(yHKINOHAIbHBIE
JIOHOpPBHI HEKOBAJECHTHBIX B3aWMOJICHCTBUIA, CIIOCOOHBIE KaK K CUIMa- TaK M K MH-IABIPOYHBIM
B3aMMOJEHCTBUSAM. B paMkax HacTOSILEro MCCIEA0BaHUS CO3[aHAa METOJIMKA CHHTE3a
noJu(TOPAPOMaTUUECKUX CEJIEHOKCHI0B. DKCIEPUMEHTAIbHOE U TEOPETUYECKOE MOTYyUEHHBIX
coenuHennit merogamu PCA u  ¢yskiuonana miaotHoctd (DFT) BeisiBWIIO Hamuyue
HEKOBAJICHTHBIX B3aUMOJEHCTBUI C yUaCTHEM aTOMa XaJbKOIeHa.
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Paboma eévinonnena npu punarcosoti noodepaicke PH® (npoexm 25-23-00095).
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Pa3padoTka MeTOMUKH MOJTYYEHHUS METAUTHYECKUX H OKCHIHBIX
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I0.B. Pyanepa®, O.B. Komosa®, A.M. O3zeposa®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
UK CO PAH, yn. Jlaspenmvesa 5, Hosocubupck 630090
rudneva@niic.nsc.ru

B xoHTEeKCTE MUPOBOM M HAYYHOUM OOIIECTBEHHOCTH BOJOPOJI YK€ JIAaBHO MPHU3HAH KaK
YUCTBHIN U MEPCTIEKTUBHBIN SHEPTOHOCUTENH OyAyIiero. OHUM U3 CIIOCOOOB HCTIOIH30BAHUS €TI0
SHEPreTUYECKOro MOTeHIMAala SBJSETCS MPUMEHEHHUE TBEPABIX XUMUYECKUX COCIUHEHHUH IS
XxpaHeHuss Bogopoaa. boporunpun Hatpus (NaBH4), ammunbopan (NH3BH3) wu
stunenanamuaoucoopan ((CH,NH;BH3),) mnpencraBisioT B JaHHOM cCiydae HaumOOJBIITUN
WHTEpeC Oyarogaps BBHICOKMM 3HAa4eHUSIM mMaccoBou aonu Bogopoxaa (10,8%, 19,6% u 16,3%
COOTBETCTBEHHO). [laHHBIE COeAMHEHUS MOTYT MOJIBEPraThCs KATATUTUYECKOMY THIPOIHU3Y, YTO
MO3BOJIIET IOJIy4aTh BOJOPOJ NPU KOMHATHOW TeMIlepaType KOHTPOJIHUPYEMO U C BBICOKOU
s dexTuBHOCTHIO. [0 HEAABHETO BPEMEHHU YHCThIE METAJUTMYECKUE KaTaIu3aTOPhl B MOJOOHBIX
peakIusaX MPAaKTHUYECKH HE HCIBITHIBAIM, T.K. B yKa3aHHBIX Mpolleccax Hambojee aKTHUBHBI
KaTajau3aTophbl, COAEpKAIUE MOIIPU30BaHHbIC MOBEPXHOCTU (OKCUABI, 6opuabl) [1]. Ilpu sTom
ObLIO IIOKa3aHO, YTO CYIIECTBYET BO3MOYKHOCTb 3HAUUTENbHO IOBBICUTH aAKTUBHOCTD
METATIMYECKUX KaTaJIU3aTOPOB MMyTEM BBEACHHS B KaTAIUTUYECKYIO CUCTEMY OKCUAHOMN (hazbl
[2]. Tak, B naHHOU paboTe MpeaIoKeHa METOIMKA CHHTE3a METAJUTHUSCKUX Karamu3aTtopo Co
u Co—Cu mnyreM BOCCTAaHOBUTEIBHOTO TEPMOJIM3a MPEAUIECTBEHHUKOB, TMOIYYEHHBIX
COOCQXXJIEHUEM U3 BOJHOI'O pacTBOpa UCXOAHBIX cosiel. [losyueHHble MeTauinyeckue o0pasibl
yactruyHo okuciuin mpu 300 °C B atmocdepe Bo3ayxa ¢ MoJIy4eHHEeM OKCHJIHBIX KaTallu3aTopoB
U, TaKUM 00pa3oM, BIEpPBbIE IPOBEIM CpPaBHUTENIbHOE HccienoBaHue meraumuyeckoro Co,
criaBa Co—Cu 1 X OKUCIICHHBIX (POpPM B TUAPOIN3E TPEX Oopoprannueckux ruapuaoB: NaBH,,
NH3;BH; wu (CH,NH,BH3),. Pe3ynpTaThl KaTadIUTHYECKUX HUCHBITAHUN  TOKa3aJId
MPEUMYILECTBO CIUIABHBIX KaTaJU3aTOPOB HAJl YACTUYHO OKUCIEHHBIM MOHOMeTaunueckum Co
(puc. la). CoctaB U (PU3MKO-XMMHUYECKHE CBOICTBA MOJYyUYEHHBIX OOpa3lOB HCCIEI0BAHbI
METOJJaMU PEHTreHO(}a30BOro W »3leMeHTHoro anamm3a (puc. 10), a Takke METOJIOM
TEMIEPATYPHO-IIPOrPAMMHUPYEMOTO BOCCTAHOBIIEHUS BOJIOPOJIOM.

002

NH,BH; CoCu,,-300 b
T r

________

B
o

100 404 220 +

Co metal
Co,,Cu,, alloy

Co fcc
l Co hcp
1 iy Cu
80 90

T 1
100 110

ox ; T : . ;
g~ SN 30 40 50 60 70

o sy sy oy S P 20, °
(a) (6)
Puc. 1. CpaBHeHHE CKOpOCTeH BBIeneHHS Bomopoaa (Wso) I TpeX TOoCIeA0BaTEeIbHBIX KaTallu-
Trdyeckux 1ukioB ruaponu3a NHz;BH3 Ha Co-coneprkanumx katanu3aropax (a); 0030pHbie TudpaKTo-
rpaMMbl MetTautnaeckux Co-coJiepKaliux KaTamu3aTopos (0)

Wso, mL(HZ)'s_1'gcat_1

=

[1] M. Paladini, G.M. Arzac et al. Appl. Catal. B Environ., 2017, 210, 342-351.
[2] V.R. Butenko, O.V. Komova et al. Materials, 2024, 17, 1794.
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Hony4yenue poToIIOMUHECHEHTHBIX KOMILIEKCOB P3M ¢ nmpou3BogAHBIMU
u3oruasona, 1,10-gpenanrposnna/2,2’-ounupuanHa
E. A. CanxenakoBa,” K. C. Cmupnosa?, E.B. Jlunep®

‘UHX CO PAH, np. Jlagpenmvesa 3, Hosocubupck 630090
ivanovaea@niic.nsc.ru

B nanHoii paboTe monydeHsl KOOPAMHALIMOHHBIE COSIMHEHUS! PEIKO3EMEIbHBIX METAJUIOB
(Eu*", T u Gd*") ¢ mpousBogHbIMM M30THA301a — 4,5-IMXJIOPOM30TUA301I-3-KapOOHOBOM
xucnorod (HL!') wu  3,4-muxnopousornaszon-5-kapoonosoii kucnoroir (HL?), a Taxke
Pa3HOJMUTAHIHBIE C JIOMOJHUTEIHFHO KOOPAMHHUPOBAHHBIM MPOW3BOAHBIM 1,10-peHanTponnHa
wi 2,2°-6unupuanHa. Bce momydeHHbIe KOMIUIEKCHI OXapaKTepu30BaHbI HAOOpOM (PHU3UKO-
XUMHYECKHX METOJOB aHaln3a (DJIEMEHTHBIM, PEHTTEHO(])A30BBIM, PEHTTEHOCTPYKTYPHBIM M
HK-cnekrpockonueit).

[To manapiM PCA KOMIUIEKCHI, TIOJy4YeHHBIE O€3 TOMOJHUTEIBLHOTO JINTAHMA, SBIISIFOTCS
MOJINMEPHBIMU LIEMOYKaMU WM TeKcasifiepHbIMu (puc. ).

B)
Puc. 1. Ctpoenue xommaekcos esporusi(Ill) ¢ mpoussoaubiM u3otHaszona cocrasa [Eul';(OAc)(H20)]n
(a), [EusLllg(HQO)lo] (6) u [EuL22(OAC)(H20)2]n.

[Tonyuennble pasHoJMTraHAHBIC KOMIUIEKCHI JIanTaHunoB(IIl) — Ousaepueie (puc. 2).
[IpousBoHBIE M30THA30JIa UMEIOT PA3IUYHbIC TUIIBI KOOPAUHAIMH: OUJACHTaTHO-MOCTHKOBAs
(IByMsi aToMaMu KHUCJIOpOAa KapOOKCHIBHOW TPYMNNbl WM OJHHM aTOMOM KHUCIOPOAA
KapOOKCHIILHOM TPYNIBI U aTOMOM a30Ta M30THA30JBHOTO IMKIIA), MOHOJEHTaTHAs (aTOMOM
KHCIOpOAa KapOOKCWIIBHOW TpyNIbl) W TpPUACHTaTHas (AByMS aroMaMH KHCJIOPOAa
KapOOKCHJIBHOM TPyNmbl M aTOMOM a30Ta W30THA30JbHOTO LHKIA). A mpousBojanbie 1,10-
(enanTponuHa u 2,2°-OunupuiiHa KOOPJMHUPYIOTCS K MOHY MeTallja XeJlaTHbIM CIOCOOOM.
Jlst Bcex coemMHEeHMI uccaeaoBanbl (hOTOMIOMUHECIIEHTHBIE CBOMCTBA. OmpeiesieHbl BpeMeHa
YKU3HU JIIOMUHECIICHIINH, a TAK)KE€ KBAHTOBBIE BBHIXO/II.

0)

Puc. 2. Crpoenne pazHOIHMTaHABIX KOMIUIeKcoB JaHTaHua0B(IIl) ¢ mpousBoaHbpIMU n30THa30ma U 1,10-
(enanrponuna/2,2’-ounupuauna cocrasa [LmL's(dmphen),] (cmea) m [Ln.L?(dmbipy).(H20):]
(cmipaBa).
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HepBI/I‘IHLIe Nnmpouecconl B (l)OTOXI/IMI/II/I CBCTOAKTHBUPYEMOTI'O
NMPOTHBOPAKOBOI'0O ITUPOAUEBOI0 KOMIIVIEKCA

B. B. Cemunonosa,, E. M. I'ne6os?, U. I1. ITo3nusxosa? , JI. b. Bacunsuenko %, A. A.
MenpHUKOB?

“UXKIT CO PAH, yn. Hncmumymcxkas 3, Hosocubupck 630090
SUHX CO PAH, np. Jlaepenmvesa 3, Hosocubupck 630090
¢ Uncmumym cnexkmpockonuu PAH, yn. Quszuveckas 5, Mockea, Tpouyk 108840
semionova@kinetics.nsc.ru

Hekotopble aupojaueBble KOMIUIEKCHl OOJIafal0T  JBOWHOW  (HOTOMHIyLMPOBAHHON
IIUTOTOKCUYHOCTU:  KHCIIOPOJ3aBUCUMOMN  (0OYCIOBJICHHOW OOpa30BaHMEM CHHIJICTHOTO
KHCJIOPOAA) U KUCIOPOHE3aBUCUMOI (00yCoBIeHHON cBsi3biBaHueM (otonpoaykToB ¢ JJHK,
OPUBOJAIIMM K MHIMOWPOBAHUIO TPAHCKPUIIIUHU U PEIUIMKALWU 10 TUMY uucriartusda) [1]. B
paboTe C MOMOIIbIO HAabOpa CTAlMOHAPHBIX W BPEMSPA3pPELICHHBIX METOJOB (POTOXMMUU
HCCIIEIOBAHBI MEpPBUYHBIE (dhoTomporecchl TSt KOMIUIEKCa [Rho(p-
02CCHa3)2(bpy)(dppz)](O2CCH3),, tae bpy = 2,2°-6unupunut, dppz = nunupuno|3,2-a:2',3'-
clpenaszun (Kommutekc 1) [2]. TlpemiokeH TOMHBIA MeXaHU3M (POTOMHIYITMPOBAHHHBIX
MPOIIECCOB, HAYMHAS C BPEMEHHOTO Juamna3oHa ot coteH ¢pemrocekynn (Puc. 1) [3].

2+
| ©cenp, MexaHu3m 2
B
N
7 A

<50 ns

Products

=/ =
s GS

@

Puc. 1. Mexanusmel cBepxObicTphIx npoueccoB 11 Kommiekca 1. GS — ocHoBHOe cocTosinue; LC* —
JITaHA-IIEHTPUPOBAHHOE BO30YKaeHHOE cocTossame; MLCT* — Bo30y)XIC€HHOE COCTOSHHE C TIEPEHOCOM
3apsaa OT MeTaa K JIMTaH[y.

Paboma evinonnena npu punarncosoii noodepoicke PH® (rpant Ne 23-13-00226). Aémopul
bnazooapam Hayunozo pykogooumeins 0.¢).-m.H. E. M. I'nebosa

[1]1.D. Knoll, C. Turro, Coord. Chem. Rev., 2015, 282-283, 110.

[2] A.M. Angeles-Boza, P.M. Bradley, P.K.-L. Fu, M. Shatruk, M.G. Hilfiger, K.R. Dunbar, C.
Turro, Inorg. Chem., 2005, 44, 7262.

[3] V.V. Semionova, I.P. Pozdnyakov, V.P. Grivin, L.V. Eltsov, D.B. Vasilchenko, E.V.
Polyakova, A.A. Melnikov, S.V. Chekalin, L. Wang, E.M. Glebov, Photochem. Photobiol. Sci.,
2024, 23, 153.
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Pa3zHoo0pa3ue U3/1y4aTeJbHBIX MPOLECCOB B (POTOTIOMHHECHEHTHBIX
KOMILIEKCAX ¢ CepPa-a30THHLIMY TeTePONNKINYeCKMMH JIUTaHAaMHU

T.C. Cyxux*
‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090

sukhikh@niic.nsc.ru

Ju3aiiH JIFOMUHECUEHTHBIX COCIMHEHUHN SBJISETCS MHUPOBOM TEHACHUMEW: BENETCS HX
MOJIU(HUKAIMS C LENbI0 ONTUMHU3ALUH IIEJICBBIX CBOMCTB JJIs1 IPUMEHEHHUS B IMPOKOM CIIEKTpE
oOmacrteil. 3HaHME MEXaHW3MOB JIIOMHHECIECHIMM TIO3BOJSIET TPEACKA3bIBaTh CBOWCTBA
COCIMHEHUI M TakuM 00pa3oM OCYIIECTBIATh HMX MojauduKaluio IejeHanpasieHHo. B
HACTOsLIee BpeMs JIJIsl OPTaHUYECKUX MPOU3BOIHBIX € 3aKPBITON JIEKTPOHHON 000JIOUKON U UX
komiuiekcoB ¢ d¥- wmmm d'%-snemenramMu mOCTYIMpPYHOTCS aBa OCHOBHBIX H3IIy4YaTelbHBIX
nporecca: (dayopecuenuus (mepexox Si—So) u  docdopecuennus (mepexox  Ti—So).
Oco0eHHOCTH JaHHBIX IPOIECCOB MPOIEMOHCTPUPOBAHBI HA IPUMEPE PA3IUIHBIX TPOU3BOIHBIX
2-(n’-amunodenun)oenzoruazona (NHz-n-pbt [1]; n =2, 3, 4; puc 1) u amuHOOEeH30THAMA3011a
(NH2-btd), a Takxke coorBeTcTByromux kommuiekcoB Zn(Il) [2], Cu(l) [3], Pt(I]) [4] u Au(]) [5].
PaccmoTpenbl ciydan TEpMHYECKHM AaKTHBHPOBAHHOM 3aMeIEHHOM (uIyopecueHIMH U
(doronepeHoca MpoToHa.

N
=\
>~ 7/
N — @yopecueHuust
NH, _
NH,-btd — @ochopecueHuns
S
) 7 4 — TADF
3 'l_ 2 N
. — ESIPT
NH,-n-pbt; n=2,3,4

Puc. 1. Amuno6enzoruanunazoin (NH»-btd), 2-(n’-amunodennn)oenzoruason (NHa-n-pbt; n
=2, 3, 4), UX IPOU3BOHBIC U 00CYKIAEMbIC H3ITy4aTEeIbHBIC TPOIIECCHI

Oco00 HHTEpECHbI COEAMHEHHs, B KOTOPbIX BO3MOYKHO IIPHUMEPHO DPABHOBEPOSITHOE
NPOTEKAHWE pa3HbIX M3JIydaTeNIbHBIX HporeccoB. IIpoleMOHCTpUpOBaHO, 4YTO  ITOH
BEPOSITHOCTBIO B psJ€ CIyyaeB MOYKHO YIIPaBIAThb, MEpexojas OT OJHOW (a3e K Apyroi,
Hanpumep, pH (pa3oBbIX Mepexoiax TBEPAOe-TBEPAOE UIIH MPH MEPEX0ie TBEPI0e-PacCTBOP.

[1] Pylova E.K., Sukhikh T.S., Prieto A., Jaroschik F., Konchenko S.N., Molecules 2025, 30 (8), 1659.

[2] Olennikov, V. E.; Zvereva, V. V.; Kriventsov, V. V.; Konchenko, S. N.; Sukhikh, T. S., Inorg. Chem. 2025, 64
(14), 6964—6976.

[3] Khisamov, R. M.; Konchenko, S. N.; Sukhikh, T. S., J. Struct. Chem. 2022, 63 (12), 2113-2126.

[4] Afonin, M. Y.; Martynenko, P. A.; Kolybalov, D. S.; Khisamov, R. M.; Konchenko, S. N.; Sukhikh, T. S., Inorg.
Chem. 2024, 63 (1), 369-380.

[5] Khisamov, R. M.; Ryadun, A. A.; Konchenko, S. N.; Sukhikh, T. S., Molecules 2022, 27 (23), 8162.
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HukjomerananpoBanubie KoMiuiekcebl upuausi(IIl) ¢ pexokc-akTHBHBIMHU
JAOIOJHUTEJIbHBIMH JTUTAHAAMHU — CTA0UJIbHBIC PAIUKAJBI €
MAHXPOMAaTHYECKUM CBETOIOIJIOEHUEeM.

C.B. Tarapun, 1.C. Xypasnes, C.1. be3zy6oB

HOHX PAH, Jlenunckuti np. 31, Mockea 119991
tatarin.sergei(@yandex.ru

[{uxiomeramumpoBanuble kKoMiuiekebl upuausa(Ill) mpeacraBmsitor coboli oauH U3
HanboJiee yCTOWYUBBIX U Pa3HOOOPaA3HBIX KJIACCOB XPOMOGMOPHBIX coenuHeHnid. OgHAKO IS
CO3JaHus 3 PeKTUBHBIX (hoTOCEHCHOMTN3aTOPOB WA arcHTOB
(dhoToaHaAMHUECKO/(HOTOTEPMHUUECKON Teparuu HeoOXOIUMO JOCTH)KEHHE HWHTEHCUBHOTO
MOTJIONICHHSI CBETa B HU3KOIHEpreTHueckod Buammon u OmmkHerd MK-obmactu cmekrtpa.
CymiecTByrolie Ha JaHHBI MOMEHT OCHOBHBIC CTpaTErnu MOAU(DHUKAIINY TUTAHIOB (TaKue Kak
pacIIMpeHue T-COMPSHIKCHHON CUCTEMBbl WIM BBEACHHE 3aMECTUTENCH) HE MO3BOJIIOT TOCTHYb
3HAUMMOM abcopOruu npu JiMHax BoJH cBeimie 600 HM. KpoMe TOro, BKIIIOUEHHE KECTKUX
MOJIMAPOMATHICCKUX (PParMEHTOB B COCTAaB JIMTAHIOB MOJKET IMPHUBOJUTH B TOM YHCIE K
U3MEHEHUIO CTPYKTYPhI IPOJYKTOB HUKJIOMETAUIUPOBAaHUS [ 1] UM K CHUYKEHUIO CTA0OMIIBHOCTH
MOJTy4aeMbIX KOMIUIEKCOB [2].

OpgHuM W3 anbTepHATHBHBIX IOAXOIOB K pa3paboTKe TaKUX CHUCTEM MOMKET CTaTh
UCTIONb30BAaHUE OPraHMYECKHX XpOMO(OPHBIX (parMeHTOB, B YACTHOCTH, IPOU3BOIHBIX
PEIOKC-aKTUBHBIX 0-KaTeXOJOB M 0-aMUHO(EHOJOB. B maHHOW paboTe CHHTE3WpOBaHA CEepUs
CTaOWMJIBHBIX  paJMKAIbHBIX  OUC-IMKIOMETAJNIMPOBAaHHBIX  KoMmiuiekcoB  upuaua(lll),
o0Jafamux TMaHXPOMATUYECKUM  IOTJIOMIEHUEM W MPEUMYIISCTBEHHO  OOPaTHMBIM
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIM ~ TIOBEJICHUEM. Y CTAHOBJICHO, YTO (oTodusndeckue
CBOMCTBA TMOJIYUYCHHBIX COCIMHEHMA B Y® W BHAMMON OOJACTAX CIIEKTpa OMPEHCIISTIOTCS
CTPYKTYpOil OUC-IIUKIOMETAIITUPOBAHHOTO sI/Ipa, TOTJa Kak MOIU(UKAIMS JOTIOTHUTEIbHBIX O-
CEMUXHUHOHOBBIX/0-UMUHOCEMUXMHOHOBBIX JIUTAHIOB MO3BOJISIET PErYJIUPOBATH MOTJIONICHUE B
ommxHet MK-o6nactu. Ilpu 3TOM KOMIIIEKCHI C O-MMHHOCEMUXMHOHAMH JEMOHCTPUPYIOT
CYIIECTBEHHO Ooyee AIMHHOBOTHOBYIO abcopbuuto (mo 1100 wm). Hcnonms3oBanue o-
aMUHO(EHOISITA ¢ BHYTPUMOJICKYJSIPHOH BOJOPOJHON CBSI3bIO  TIO3BOJIMJIO  BBIICIHUTH
HEOKHCIICHHBI KoMIuiekca (¢ amuHO(EeHONbHOH (hOpMOH nHranma), TOrAa KakK OKHCICHHE
MOHAMH cepedpa MPHUBOIUT K 00pa30BaHUIO TIOJHOCTHIO OKUCICHHBIX KATHOHHBIX CTPYKTYD (C
XUHOUTHOW (pOpPMOM JTUTAH/A), Y4TO J1aJI0 BO3MOXKHOCTh 0XapaKTepPH30BaTh KOMILUICKCH BO BCEX
TpeX BO3MOKHBIX PEJIOKC-COCTOSIHUSIX.

Paboma eévinonnena npu ¢punarncosoii noodepaicke PH® (npoexm Ne 24-73-10232).

[1] S. V. Tatarin, S. I. Bezzubov, Inorg. Chem. 2024, 63, 18642.
[2] S. V. Tatarin, P. Kalle, I. V. Taydakov, E. A. Varaksina, V. M. Korshunov, S. 1. Bezzubov,
Dalton Trans. 2021, 50, 6889.
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JJIeKTPeTHbIe MaTEePHAJIbI HA OCHOBE NOJUTETPA(PTOPITUIICHA,
MOTUPUUUPOBAHHOIO (POocPop- U XPOMCOAEPKAIMMH CTPYKTYPaMHU

H.B. Ycauena, E.A. HoBoxxmiiora
Canxm-Ilemepbypeckuil 2ocyoapcmeeniviii mexuonoeudeckuu uncmumym, Cankm-Ilemepoype

Ya.tasha2011@yandex.ru

W3BecTHO, 4YTO (YyHKIMOHAIBHBIE CBOWCTBA TMOJNMMEPHBIX W KOMIIO3ULIMOHHBIX
MaTepUajIoB B 3HAYUTENIBHOM CTENEHW 3aBUCAT OT XMMHUYECKOTO COCTaBa U CTPYKTYpBl HX
noBepxHocTH. OmHuUM ©3 3()PEKTUBHBIX METOAOB I PETyJIUPOBAaHUS CBOWCTB TaKUX
MaTepuasoB SABISETCS TEXHOJIOTHUSA, OCHOBAHHAs HAa MPUHIUIAX METOJa MOJIEKYJISIPHOTO
HaciavuBanusa (MH). Panee npoBeneHHble Hccaea0BaHus MOKa3alld, YTO MOAU(PUIIMPOBAHUE T10
mMerony MH  mmenok — momuterpadTopatmieHa  (IITDD)  snemeHTCOIEpKAITMMH
(YyHKIIMOHANBHBIMUA CTPYKTYypaMU MPUBOAUT K YBEITUYECHUIO CTAOUIBHOCTH CPOPMUPOBAHHOTO
Ha UX IOBEPXHOCTH 3JIEKTPETHOrO 3apsiaa [1].

B nactosmieit paboTe paccMOTpEHO BIUSHUE CHHTE3UPOBAHHBIX Ha TOBEPXHOCTH IJICHOK
[TDD pochop- 1 xpoMcoaepKaLIX MOHO- U IBYXKOMIIOHEHTHBIX CTPYKTYP U UX KOMOWHAIMHA
Ha DJIEKTPETHBIE CBOMCTBA IMOJYYEHHBIX KOMIIO3UTOB, a TAKXKE OIEHKA BIUSHUS MPUBUTHIX
COEIMHEHUI Ha CMAaYMBAEMOCTh U SHEPT€TUYECKUE XaPaKTEPUCTUKU TOBEPXHOCTHU OJUMEPOB.

MopaudunupoBanue TOBEPXHOCTH IUICHOK (ropnomumepa P- u Cr-copepkanumu
CTPYKTypaMU OCYUIECTBIISJIM Ha YCTAaHOBKE MOJICKYJISIPHOTO HACllauBaHUs MPOTOYHOTO THIA
nyteMm obOpabotku [IT®D mpu 100 °C mapamu CrO>Cly, POCI3 1 H O B Toke ocylieHHOTro
Bo3nyxa. [lonumepHble IJIEHKU € JBYXKOMIOHEHTHBIMM CHCTEMaMH Ha TMOBEPXHOCTH
pa3IUyYaIuCh IMOCIEAOBATEIBLHOCTEI0O 00paboTKM auokcua-guxiopugoM xpoma (VI) u
okcoxyopunom docdopa (V). Dnexkrperupoanue (HGopMHUpoBaHHE 3apsia HA TMOBEPXHOCTH)
MOIU(HUIMPOBAHHBIX TUICHOK OCYHIECTBISUIM B TIOJIOKUTEIFHOM KOPOHHOM pas3psiae 10
HAYaJbHOTO IOBEPXHOCTHOro mnoreHuuana Vo = + 2000 B. TepmocTabuibHOCTh
c(hOpMUPOBAHHOTO  JJEKTPETHOro 3apsna oOpasmoB I[ITD®D  omeHwBanm  METOIOM
TEPMOCTUMYJUPOBAHHON pejaKkcaluy IOBEPXHOCTHOrO MOTEHIMalla [0 TemIepaType
noiycrnana 3apsaa [2]. DHepreTudyeckue XapakTEepPUCTUKHU MMOBEPXHOCTU HCXOIHBIX H
MOJIM(UIIMPOBAHHBIX KOMITO3UIIMOHHBIX MAaTE€PHAJIOB OLICHHWBAIHU IO BEITUYMHE KPAaeBOTO yria
CMauuBaHMUs C MOCJIEIYIOIUM pacueToM CcBOOOJHON sHepruu mnoepxHocTH (COII) u ee
MOJIAPHOW U AMCIIEPCUOHHOM COCTABIISIIOIINX [3].

Temmeparypa moiycnaza HadalbHOTO MOBEpXHOCTHOro mnoreHmuana (V/Vo = 0,5)
MOIM(DHUIIMPOBAHHBIX MOJIMMEPOB yBenuumiack Ha ~40 °C mis dpochopcoaepxamumx oOpasIos,
KaK MOHO-, TaK M JIByXKOMIIOHEHTHBIX, U Ha ~120 °C mis XpomcojepKalmux IJICHOK TIO0
cpaBHEHHUIO ¢ UCXOAHBIM [ITD3. [Tpu 3TOM TepMOCTAOMIIBHOCTD JIEKTPETHOTO 3apsija odpasia
[IT®D-Cr cymecTBeHHO BbIiIe, 4eM y [ITDD-P 1 06pa3noB ¢ AByXKOMIOHEHTHBIMHA CUCTEMaMHU.

Kpome Toro, ycranoBneHo, uro MoauduuupoBanue [ITOD  Cr-okcuaHbIMH
HAHOCTPYKTYpaMH IPUBOJUT K 3HAUUTEIHHOU TUApodhoOU3aIiK TOBEPXHOCTH MOJIUMEPA, U, KaK

clieACTBUE, CHU KEeHUIo nonHon COII.

[1] Manbirua A.A. TexHOJIOTHS MOJIEKYJIIPHOIO HAaCJaMBaHWSA U HEKOTOpbIe obsacTu ee npumenenus // XKypH.
mpukit. xumud. 1996. T. 69. Ne 10. C. 1585-1593.

[2] PeruxoB A.A., Boiirtos B.I'. DnexTpeTHslil 23gdexT B cTpykTypax momumep-meramt — CI16: U3a-so PI'TIY um.
A.N. T'epuena, 2000.

[3] Cymm, b. 1. dusuko-xumudeckne ocHoBbl cMaunBaHus / b. JI. Cymm. — Mocksa : Xumus, 1976. — 232 c.
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KBaHTOBO-XMMHYECKOE HCCJIeJ0BaHHUC 6BICTp]>IX (l)OTOXHMI/I‘leCKI/IX
mpouecCcoB B HUTPATHOM KOMIUUVICKCE IVIATHHLI B AalICTOHUTPUJIC

P.I'. ®enynon
UXKI CO PAH, yn. Hucmumymckasa 3, Hosocubupck 630090
fedunov(@kinetics.nsc.ru

KganroBo-xumuueckum metogoM TDDFT B ¢pynkunonane B2PLYP/D3 (Bkirouaronium
noct-Xaptpu-Dokosckue momnpasku) B 6azuce Def2-SVP Obutn paccuntansl Y @-BHI. CLIEKTPHI
NOMIIOIIEHNS. psAfa coequHenuii kommiuekca maatuabl ' PtY(NO3)e>™ u 2*Pt(NOs)s*> B
aneronuTpwie (PCM). CekTpsl MOTJIONIEHUSI PACCUUTHIBAIUCH KaK BEPTUKAIBHBIC MEPEXOIbI
JUISL PaBHOBECHBIX F€OMETPHUUECKUX KOH(UTypanuil B COOTBETCTBYIOLIUX COCTOSIHMSIX. Takike
OBUIM paccuMTaHbl CHEKTPHI MOTJIOIIEHUS B BBICIIUE BO30Y)K/IEHHBIE CHUHIJICTHBIE COCTOSIHUS
Si>1, KOTOpBIE CpaBHHBAIKCH C pe3ynbTaTamu TA (transient-absorption) sxcrepumenTa. bpiio
TIOTBEPIKIEHO TPEATIONOKEHHE O POPMHUPOBAHUH IPOMEKYTOUHOTO coeaunenus [*PtH(NO3)s>
...NOs3¢] 13 HeCTaOMIBLHOIO TPUILIETHOrO cocTossHus Komiuiekca SPt!Y(NO3)e?~. Onrumusanus
reomerpun Komiuiekca *Pt'Y(NO3)e? npusena k Boienenuto oauoi u3 rpymnn NOs. PaccrosiHue
Mex 1y aromoM Pt u atomom N Beienennoii rpynmst NOs nocturio 3,84 A. Ananus 3apsnos u
CIMHOBBIX IUIOTHOCTEH Ha aTOMax MoKasall, YTO TPUILIETHOE COCTOSHHE KOMILJIEKCa C HCXOTHON
reomerpueii *PtIV(NO;3)e>~ mucconmupyer Ha narepmeauar 2Pt (NOs)s>~ u pagukan NOse.

[Ipenyioxxen ObICTpBIM MexaHu3M (ortonu3a (~9 1c), B KOTOPOM MPOIECC TeHEpaIuu
pamukana NO3" MOXKET UITH 10 CXeMe MpeAcTaBiIeHHOM Ha pucyHke 1. KonebarenbHo ropsune
coctossHUS Si3 - Si7 3acensorcs B mporecce (HOTOBO3OYKIEHUS, OHU XapaKTePU3YHOTCS
HEPEHOCOM 3JIEKTPOHA OT NMepU(PEeprUUecKUX aTOMOB KUCIOPOAA JIUTAHA0B K KAaTHUOHY IUIaTHHBI.
3a cyer BHyTpEHHEW KOHBEpCUH S; — Si.| IPOUCXOAUT OOPATHBIN MEPEHOC 3apsaa OT IIATHHbI
K nepuepuiiHbBIM aTOMaM KHCI0poa uranaos B cocrosuue '(LMCT)*. 3a Bpems 11 = 430 ¢c
(bopMupyeTCs HU3IIEE NIEKTPOHHOE BO30y)neHnHoe cocrosuue *(LMCT)*, kotopoe 3a Bpems
8.9 mnc nuccouuupyer ¢ BbicBOOOkIeHMEM paaukana NOsz* U3 KOOpPAHHALUMOHHON cdepsl
IUTATHHBI.

Paboma evinoanena npu gpunancosoii noooepoicke PH® (npoexm 23-13-00226).
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CrexyiokepaMuyecKHe MaTepHajibl HA OCHOBE JMCIIEPCHBIX MUKpPochep
IHEPreTUYeCcKux 30J1

E. B. ®omenko, I'. B. Akxumoukuna
UXXT CO PAH — ob6ocobaennoe noopasdenenue UL KHI] CO PAH,
Axademeopoook 50/24, Kpacnospck 630036
fom@jicct.ru

Co3zmanne  3(PQeKkTHBHBIX  pecypcocOeperaromux  TEXHOJIOTHH  IPOW3BOJCTBA
KepaMUYEeCKMX  MaTepualoB C  3aJaHHbIMU  CBOMCTBAMH M  OIKCIUIyaTallMOHHBIMHU
XapaKTePUCTHKAMU SBIICTCS OJHOW M3 Ba)KHBIX 3aJ]a4 COBPEMEHHOr0 MaTepuaioBelneHus. B
YCIIOBUSIX UCTOIIECHUS TIPUPOTHBIX PECYPCOB OCOOYIO aKTyaTbHOCTh MPUOOPETAET BOBIICUYCHUE B
KepaMUYeCKOe MPOU3BOACTBO TEXHOTEHHBIX OTXOOB, pa3padOTKa HAa HMX OCHOBE HOBBIX
KOMIIO3UIUM C YJIY4YIIEHHONM MHUKPOCTPYKTYPOW, ONPENEIECHHOM MOPUCTOCTBIO, NOBBIIICHHON
MPOYHOCTHI0, XUMUYECKON CTOMKOCTBIO.

TernoBple ANEKTPOCTAHLIMK, BBIpAOATHIBAS DJHEPrHI0 B MPOILECCE MBUIEBUIHOIO
C)KUTaHUs yIJig, o0Opa3yroT OoJbiire 00beMbl 30JbHBIX OTXOAOB. B 3aBUCHMOCTH OT TUIA U
YCJIOBHM CKUTaHMsl yIis B 3051€ coaepxkutcs 10 40% aucnepcHblx yacTl] pazMepom Menee 10
MKM. DTH YacCTHIIbl OTHOCSITCS K aHTPOIOTEHHBIM 3arpsi3HUTENSM aTMOC(EpPHI — B3BEIICHHBIM
BemecTBaM PMio (ot aHru. particulate matter), BKiro4ass 0co0O OMACHBbIC YaCTHIIBI Pa3MEpOM
MeHee 2,5 MKkM — PMy 5. [lepcrieKTHBHOCTD AUCTIEPCHBIX MUKPOCHEpP IHEPTETHUSCKUX 30T IS
MOJIy9CHUSI CTEKJIOKCPAMUYCCKUX MATEPHAJIOB OMPEIEISICTCS WX COCTAaBOM, BKITFOUYAOITUM
MakpokoMmmoHeHTel  Si02, AlO3;, CaO, FeO, BbICOKMM coaepx)aHHEM CTEKI0(]a3bl,
MOp(OJIOTHEH U MEKPOCTPYKTYPOM YaCTHI] ITOPOIIKOBOTO TEXHOTEHHOTO CHIPHSI.

B pabore mnpensokeHbl M peanu30BaHbl KIIOYEBbIE CTAIUU MPOLECCa BBIIEICHUS
(dbpakuuii TucrepcHbIX MUKpocdep co cperHuM quaMeTpom ot 1 10 10 MKM U3 SHEepPreTHUeCKUX
301 OT CXWraHUs KaMEHHbIX M OypbIX yrieid, BKIIOYAIOUIMe a’pOJAMHAMUYECKYIO
KinaccupUKalMI0 U MAarHUTHYIO cenmapanuto. Ha ocHoBe ¢pakiuii nucnepcHbIX MHKpochep
METOJIOM TMPSIMOTO CIHEKaHUsl TOJTY4YeHBl CTEKIIOKEPAMHUYECKHE MATepUabl C Kaxyllehcs
mI0THOCTEIO  1,2-3,2 r/cM?, OoTKphITOM mopuctocteio 0,4-52%, mpounocteio 5-159 Mlla,
KHCJIOTOYCTOMYMBOCTBIO 10 99,9%, mepcreKkTUBHBIC IJIsi CO3IaHMsSI TEXHUYECKON KEpaMHKH,
MHKPO(UIBTPAIIMOHHEIX MEMOpPAH C KUIKOCTHOM HMPOHHMIAEMOCTBIO 10 1194 j1/(M%-4-Gap) u
kod(uimeHToM 3a7ep)KaHus JUCTEPCHBIX MuKpornpumeceit 0,98-0,99, MarHuTOMSTKHAX
KOMITO3UTOB C BEJIMUMHON KOApHUTHBHOTO T0J1s 25 Oe (puc. 1).

e 3 o = S

"m .\_‘ .

SU3500 ZUOKY 7 1man x10.0k S8

TM3000_4974 50k 20um

Puc. 1. COM wuzobpaxenue Gppakiuu TUCIEPCHBIX MUKpocdep (a), KepaMUYecKo MeMOpaHbI
(6), MAarHUTOMSITKOTO KOMIIO3HUTA (B)

Paboma evinonnena 6 pamxax cocyoapcmeennozo 3adanusi UXXT CO PAH (npoexm Ne FWES-2021-0013) ¢
ucnonvzoearnuem 0z COM-3/]C  uccredosanuti  obopydosanus KpacHosapcko2o pecuoHanvho2o yeHmpa
Koanexkmueno2o noavzosanus UL} KHI] CO PAH.
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KaTaJII/I3aTOpLI OKMCJICHUA NPEACJIBbHBIX YIJI€BOAOPOA0B U CIIMPTOB HA
OCHOBC¢ KOMIIVICKCHBIX COCIHMHCHUSA BaHAAUA U MEIH C N-J]OHOprIMl/I
JJUranjgamMu

J1.C. domenko, E.C. Cenpix

UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
fom1-93@mail.ru

MeTaIOKOMIUICKCHBIM  KaTajdu3 aKTHUBHO pPa3BUBAIOMIAsCA 00JIaCTh COBPEMEHHOM
KOOpPAMHALIMOHHOW XUMUH. B KauecTBe KaTain3aTtopoB MOTYT ObITh UCHOJIb30BAaHbl KOMITJIEKCHI
MeTtauioB nepBoro nepexoanoro psga (V, Cr, Mn, Fe, Co, Ni, Cu). OnHuM M3 aKTyaJIbHBIX
MPOIECCOB B KAaTAIMTUUYECKOH XUMHHU, B KOTOPOM MOTYT OBITh MCIIOJIb30BAHBI TAKHUE METAJLIbI
(V, Fe, Cu), sBnsercs oKUClIeHHE MpeAeTIbHBIX YIIIEBOJOPOIOB MEPOKCHIAMH, KaK Hauboiee
WHEPTHBIX KOMIIOHEHTOB Hedtu. Takas ¢yHKUMOHAIM3aIMA NPUBOJUT K 0Opa30BaHUIO
KHUCJIOPOJICOICPIKAIUX MPOAYKTOB, TAKUX KaK CIUPTHI, adbJACTUABI, KETOHBI U T.J., KOTOPHIE
SIBJITFOTCSI  UPE3BBIUAHHO BaXKHBIMH U TIOJC3HBIMH COCIMHCHUSMU B XUMHUYCCKOM U B
(hapMareBTHYECKONW MPOMBITITICHHOCTH.

B nannoit pabote 6b11u moyuenbl komruiekesl Meau(Il) u Banaausa(1V) ¢ tuuMuHOBEIMU
JUTaHIaMM Kjacca IunuHoaua3adyopeHa u penokc-aktuBHbIMA BIAN nuranmamu (puc. 1).
Jluranapl JAHHOTO TUNA B 3HAYMTEIBHOW CTENEHH OMPENEISIIOT XUMUYECKHue M (PU3UKO-
XMMHYECKHE CBOMCTBA KOMILIEKCOB METAJUIOB Ha MX OCHOBE. Kpome TOro, Takue TUrauabl MOTYT
YCHUIIMBATh KAaTAIMTHYECKYI0 aKTUBHOCTh KOMILJIEKCA, TaK KaK CaMU MOTYT IPUHUMATh y4acTHE
B IIpolleccax IepeHoca 3JEKTpoHa. beima momydeHa Oosblias cepusi KOMIUIEKCOB COCTaBa
[CuX»2(R-bian)] u [VOCly(R-bian)] (X = Cl, Br; R= Ph, dpp, tmp, 4-Me-Ph, 2-Me-Ph u T.1.),
[CuX2(Lnn) ]2 1 [(CuX2)2Lnnnn]n (X = Cl, Br) [1,2]. Tlony4yeHHble KOMITIEKCHI ObUIH AE€TaIbHO
OXapaKTepu30BaHbl HAOOPOM (PUBMKO-XUMHUUYECKHX MeTOoJI0B, B ToM uucie PCA, OIIP u
MarHeToXuMu4yeckue wuccienoBanus. [lonydyeHHble KOMIUIEKCHI ObUIM MPOTECTUPOBAHBI B
KayeCTBE KAaTaTu3aTOPOB OKUCIICHHS [UKIOTeKCaHa MePOKCUIOM BOIOPOAa U (PeHUIITaHOIA U
[UKJIOTEKCAHONIA  TPEeT-OyTWITUAPONEPOKCUIOM B MATKUX  ycioBusix.  Komruiekc
[(CuCl)2Lnnnn]n mOKa3an HawOOJNBIIYI0 aKTHMBHOCTh B IMPOLIECCE OKUCICHUS IHUKIOTeKCaHa
(cymMapHnsblii BbIxoa poaykToB okucienus 50%, TON = 460).

[1] L.S. Fomenko, M.I. Gongola, L.S. Shul'pina, G.B. Shul'pin, N.S. Ikonnikov, Y.N. Kozlov,
A.L. Gushchin, Inorganica Chim. Acta, 2024, 565, 121990.

[2] O.S. Koshcheeva, N.I. Kuznetsova, D.E. Babushkin, I.S. Fomenko, A.L. Gushchin, Mol.
Catal., 2025, 570, 114658.
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Bausinue paccrosinust Meb-Melb HA 3P PeKTUBHOCTD JIOMUHECHEHIIUU
AMMEPHBIX KOMILIeKCOB Meau(I) ¢ mMpou3BOAHBIMM MUPUMUANH-2-THOJIA

H. A. IllexoBuos,? C. B. Cksopuosa, ¢’ ®@. K. Bepxos,’¢ E. b. Hukonaenkosa,®
M. U. Paxmanosa,” T. E. Kokuna,” T. C. Cyxux,” M. b. bymyes®
“UHX CO PAH, np. Jlaspenmoesa 3, Hosocubupcx 630090
SHI'Y, yn. Iupozosa 2, Hosocubupck 630090
‘HHUOX CO PAH, np. Jlaspenmwvesa 9, Hosocubupck 630090
shekhovtsov(@niic.nsc.ru

CuHTe3upoBaHbl U MCCIEAOBAHbI B KAUECTBE JIMTAHJOB JIJISl TIOJYYEHHUS TaJOTre€HUIHbBIX
KoMmIuiekcoB Meau(l) Ounukinyeckue NpoU3BOAHBIE MUPA3OIMINUPUMHUINHA 2-0€H3UITHO-4-
(3,5-mumetwmin-1H-mupazon-1-wn)nupumuauas - (LH) wu  2-Genswitno-4-(3,5-aumermn-1H-
nupa3zon-1-mn)-6-metrwmmupumut (LMe) [1]. Peakuuun LH u LMe ¢ CuBr u Cul npusenu
00pa3oBaHUIO CEPUU LIEHTPOCUMMETPUUYHBIX OusiiepHbIx KomruiekcoB [Cu:L.Hal:] (L = LH,
LMe, Hal = Br, I, puc. 1). Bo3moxxHoCTh BpaleHusi OCH3MITHO-TPYIIBl OTHOCHUTEIHHO
MUPA3OIMINUPUMUINHOBOTO SiApa MPpHUBEJIa K BBIACICHHUIO ABYX MOJUMOP(HBIX MOAU(UKALINi
nojuaHoro komiuiekca Meau(l) ¢ LH, kotopsle paznuuatorcs pacctosinueM Cu---Cu Gosee uem
Ha 0,2 A (2.86 A nna dopmsr I 1 2.65 A nna dopmer 11). Beigenenue 3Toro KoMmekca B BYX
Pa3IMYHBIX KPUCTAITMYECKHX (PopMax MO3BONMIO HM3YYUTh BIUSHHE PEIKO HCCIETYyEeMOTo
¢akropa — pacctogHus Cu--Cu — Ha MeXaHu3M U KBaHTOBYIO 3((EKTUBHOCTh
(hOTOTFOMUHECTICHIIHH.

O6e momudukammu KOMIUIEKCa MPOSBISIOT (ocOpecleHINI0 B OpaHKeBOM 00J1acTH,
00yCIIOBJIEHHYIO TEPeHOCOM 3apsiia oT Jjuranga kK raiorenug-anuony (LXCT). CormacHo
KBaHTOBOXMMHUYecKUM pacueram merogoM TDDFT, yBenuuenue paccrosinust Cu---Cu npuBoguT K
YMEHBILIEHUIO 3HepreTudeckoro 3asopa T1-SO u, cienoBaresbHO, K YBEIUYEHHIO BEPOSATHOCTH
0€3bI3ITydaTeIbHOTO Paciaia 3a CYeT AIEKTPOH-(POHOHHOTO B3aUMOICHCTBUS. ITO O0BSICHSIET OoJIee
BBICOKHMI1 KBaHTOBBIH BbIX0 (pocopectienimm popmsr I kommiekca [Cuz(LH):12] (8%) ¢ MeHbIIIM
paccrosamem Cu--Cu no cpasuenmio ¢ dopmoii I (3%) ¢ Gompmmm paccrosamem Cu--Cu.
VYCTaHOBIECHHBIE KOPPEISILMM MEXKAY MEXaHW3MaMM JIIOMUHECLEHLIIMM U CTPYKTYPHBIMH
nepecTpokaMu B JUMEpHBIX KoMiuiekcax meau(l) mMoryt ObITh MOJE3HBI Ul HANpPaBICHHOTO
JIM3aiiHa KOOPIMHAIIMOHHBIX COSTMHEHUH ¢ BEICOKOH 3P (PEeKTHBHOCTHIO (hOCPOpPECIICHIINH.

CuX Excitation spectrum Emission spectra Excitation spectrum Emission spectra
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Puc. 1. Crpykrypusie ¢Qopmynsl mumepHbix  komruiekcoB Meau(l) ¢ LH u  LMe;
CIEKTPHI JIIOMUHECHeHINH IBYX (popM xomiutekca [Cux(LH):L:]

Hccneoosanue e@vinoaneno 3a cuem epauma Poccutickoeo nayunoco onoa Ne 25-23-00375,
https://rscf.ru/project/25-23-00375/

[1]S. V. Skvortsova, F. K. Verkhov, E. B. Nikolaenkova, M. I. Rakhmanova, T. E. Kokina, T. S. Sukhikh,
N. A. Shekhovtsov, M. B. Bushuev, Dalton Trans., 2025, 54, 9000-9015.
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CTeHaoBbIE TOKJIAIbI

OcCo0CHHOCTH CTPOCHHUA AMMHAYHO-XJIOPUIAHBIX KOMILIeKcoB poausi(1II)

C.H. Bopo6beBa, 1.A. baiinuna

HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
vorobyeva@niic.nsc.ru

AmMmuavHo-xsopuaable KoMiuiekebl ponus(Ill) mpeacrarisior cobor OONBIION Kiacc
COEIMHEHUI IIMPOKOTO CIEKTpa MPUMEHEHUs. B psae ciydyaeB ux MOTydeHUE MPEICTaBISET
co00i1 HeMpOCTyIO 3a/1a4y, HAIpPUMEpP, COEAUHEHUSI MOHO- U JUAMMHHOBOTO PsJia MOTYT OBITh
IIOJIy4eHbl B OCHOBHOM 4e€pe3 aMMHAdHO-HUTPUTHBIE mpeamecTtBeHHUKUH [l1]. HMHTepec
IpEJICTaBIsIET 0030PHBIN aHAIKM3 BIUSHUS cocTaBa kKomruiekcoB poausi(Ill) Ha ocobeHHOCTH UX
KPUCTAJIIMYECKOTO CTPOESHHUS.

B pabore paccMOoTpeHbl OCOOEHHOCTH CTPOEHHUS CIEIYIOIIMX KOMIUIEKCOB:
[Rh(NH3)«Clex], Tme x = 0 (NH4)3[RhCls]'H20, x = 1 (NH4)2[ Rh(NH3)Cls], Ko[Rh(NH3)Cls], x =
2 cis-K[Rh(NH3)>Cl4]'KCl, trans-K[Rh(NH3)>Cls]'H2O u trans-(NH4)[Rh(NH3)2Cl4]'H20, x = 3
fac-[Rh(NH3)3Cl3], x = 4 trans-[Rh(NH3)4Cl2]CI'H20, cis-[Rh(NH3)4CL]Cl, x = 5
[Rh(NH3)5CI]Cl2, x = 6 [Rh(NH3)6]Cls.

[Ipoananu3upoBaHbl JJIMHBI CBSI3€H METAUI-JIUTaH]l, WCKaXKEHHE KOOPAMHALKMOHHOTO
MOJIMA/IPA POAUS U BIUSHHUE HA HUX YIAKOBOYHBIX (hakTOpOB. Takke H3yuyeHO KPUCTAILTHUECKOE
CTPOCHUE JIBOMHBIX KOMIUJIEKCHBIX COJIEH, COAEpKAlIUX aMMHUAYHO-XJIOPUIHBIE KOMILIEKCHI
Rh(IlIT)  cnemyrommx  coctaBoB: x = 4 trans-[Rh(NH3)4CL][AuCl4], trans-
[Rh(NH3)4Cl2](ReO4)2H20, (NH4)15[Rh(NH3)2Cls]3[RhClg]4, (x=5) [Rh(NH3)sCl][Pd(NO2)4],
[Rh(NH3)sCI][Pt(NO2)4].

Paboma noceswaemcs namsamu 0.x.1., npogh. bensesa A.B., snecuieeo 3Hauumenvuvlii 6K1A0 6
noJyuenue U UCC1e008aHue OaHHO20 KIACCAd KOMNIEKCHbIX COeOUHEHUII.

[1] U.A. baitnuna, A.B. benses, 1.B. Koponskos, A.1. Cmonennes, C.H. Bopo6reBa, XXypH.
Crpykr. Xum., 2019, 60, 1543.
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CHHTe3 KOMILIEKCOB PYTeHHs ¢ TPUC(0eH3MMMIa30.1-2-UJIMeTHI)aMHHOM

J.JIL lankun?, I'. A. Koctun®
“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
galkin@niic.nsc.ru

N3BecTHO, 9TO KOMIUIEKCHI PYTCHHS C ITOJIMJCHTATHBIMU OPTaHWYECKUMHU JIMTaHIaMH
007amaT AMEeKTpo- U (HOTOXMMHUYECKHMMH CBOWCTBaMHU. Hampumep, XOpomio HW3BECTHBIN
[Ru(bpy);]*" ob6nanaer oguum ob6patumeiM nepexogom Ru™>*2 okomno Eiz = 1,3 B. Ilpu s1oMm,
npy (pOTOBO30YKIACHUH MOTECHUMAIbI MEPEXOAa 3HAYMTENLHO U3MEHSIOTCs: mepexon Ru'?*2
usMensiercs ¢ 1,3 B na -0,8 B, a nepexox Ru*?*! ¢ -1,3 B na 0,8 B [1]. [IpoBeieHO MHOkKECTBO
WCCIIEIOBAaHUI  PYTEHHEBBIX KOMIUIEKCOB C OW- W  TPUIACHTATHBIMU  JIMTaHJaMHU.
Tpuc(6en3nmmnazon-2-miMeTuin)aMuH (ntb) — yeTbIpeXI€HTaTHBIHN JTUTaH ], OEH3UMU1a30JIbHbBIE
(parMeHThl KOTOPOT'O0 MOTYT CTa0MIIM3UPOBATh BHICOKHME CTeNeHU okucieHus pyreHus [2]. C
9TUM JIMTAaHAOM H3BECTHO TOJIBKO JIBa PYTCHHEBBIX KOMILUIEKCA, IMO3TOMY B JaHHOW padoTe
UCCIIEIYIOTCSI MOAXOABI K CHHTE3y KomIuiekcoB Ru c¢ ntb, a Takke BO3MOXHOCTH HUX
MO TU(DHUKAIAH JPYTHMH JTUTaHIaMH.

U3 [Ru(DMSO0)4Cl>] 6bu1m cunTe3upoBanbl coequuenns [Ru(ntb)XY]?*3, B koropeix X,Y
= DMSO, CH3CN, H>O, C,HsOH, Cl. Kommiekcsl 0bumn oxapakrepusoBansl 'H SIMP, K-,
Macc-criekrpockonueit, [IBA, PCA, DA, 6bu1 npoBeaeH DFT ananus.

[To manueiM ESI-MS peaknus [Ru(ntb)Cl2]Cl ¢ GunupuanHOM MPUBOJUT K 0OPa30BAHUIO
KoMIUTeKcoB coctaBa [Ru(ntb)(bpy)]™, onHako BBIICTUTH UX B BUJIC HHIMBHIYAILHON (a3bl HE
yaaercs. AHajorudHas curyanus Haomoaercs st cuctemsl [Ru(DMSO)4Cl;] + ntb. ITpu 3Tom
U3 BTOpPOM cHCTEeMbl ynaercss BbiAenuTh kpuctamisl [Ru(ntb)(DMSO)CIICI  (puc. 1) wu
ommyosimkoBaHHOTO B [2] [Ru(ntb)CIoCl]. Tlpu ymanenun Cl- B peakmmu ¢ AgNO3 oOpasyercs
pacTBop, B KOTOpoM 10 AaHHbIM ESI-MS cymiectByer cmech KomiuiekcoB [Ru(ntb)XY]*.
JloGaBieHre K 3TOMY pacTBOPY BOJBI WM JHITUIOBOTO 3(Hpa TPHBOIUT K BBINAICHUIO
KOMILJIEKCOB [Ru(ntb)(C2Hs0H)(H20)](NO3)2 u [Ru(ntb)(DMSO)(CH3CN)](NO3)2
COOTBETCTBEHHO (puc. 1), coctaB KOTOpBIX moATBepkAcH DA. [Tocie qo0aBiIeHHs] K MATOYHOMY
pacTBOpY XJIOPHOW KHUCIOTHl TMPOMCXOIUT O0Opa3oBaHUE JBYX BHJIOB KPUCTAIJIOB:
[Ru(ntb)(DMSO)(CH3CN)](ClO4)3 u [Ru(ntb*)(CH3CN)3](ClO4)2. Bo BropoM kommiekce ntb® -
9TO OKHUCJCHHBIA JHraHa ¢ YyAaJeHUeM OJHOro OeH3MMMIA30JIbHOTO (parMeHTa u ¢
KapOOHWJIBHBIMU TPYIIIAMH B KAY€CTBE MOCTHKOB MEXTy OCH3MMH1a301aMH B AMHHOTPYTIIIOH.
C mnoMOIIBI0 IUKIMYECKOH BOJIBTAMIIEPOMETPUH OBLJIO YCTAaHOBIEHO, YTO KOMILIEKC
[Ru(ntb)(DMSO)(CH3CN)](NO3); uMeeT oauWH OOpaTHMBIH MEpexoid, COOTBETCTBYIOLIHMA
nepexoxy Ru™*2 Ei» = 0,99 B.

[Ru(atb)(DMSO)(CH,CN)|(CIO,); [Ru(ntb")(CH,CN),](CIO,), [Ru(ntb)(DMSO)CIICI

Puc. 1. CTpyKTypbl KOMIUIEKCOB

[1] C. K. Prier, D. A. Rankic, D. W. C. MacMillan, Chem. Rev., 2013. 113(7), 5322
[2] M. Murali, R. Mayilmurugan, M. Palaniandavar, Eur. J. Inorg. Chem., 2009. 3238

79



Hukonaeeckue umenus 2025

Koopannauuonnsie coequnenus nasiaausa (II) ¢c npousBoausiMu anenag-
TEHXHHOHA: CHHTE3, CTPOEHHEe U CBOMCTBA

I'ykoBa A.K.*° Kommsaruna B.1.2, Uexos E.B.25, bakaes 11.B.2, YianTukos A.A 2,
Ianomuukos H.0.%%, Pomames H.®.2, l'ymun A.J1.2
‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090

°HI'Y, yn. ITupozosa 2, Hoeocubupck 630090
a.gukoval @g.nsu.ru

NmunoaneHadTeHbl — MIUPOKO U3BECTHBIA KIIACC PEIOKC-AaKTUBHBIX aKLUENTOPHBIX JIMIaH-
JI0B, KOTOpBIE CIIOCOOHBI 00paTUMO MPUHUMATH M OTJABATh JO YETHIPEX AIIEKTPOHOB. X Omm-
KaMIIMMM aHAJIOTaMHU SIBJISIFOTCS THAPa3HHOAleHA(TEeHOHBI, TAKXKe SBIISIOIINECS PEIOKC-aKTHB-
HBIMU JUTaHaaMu. KJTFoueBbIM OTIIMYMEM THUAPA3UHOANCHAPTCHOHOB SIBIISICTCS HAJMYHE KHC-
noro NH-nipoToHa, KOTOPBIH SJITMMUHUPYETCS TPU KOOPIMHALIMU K METAIJIOLEHTPY, 00pa3ys pe-
30HAaHCHO-CTAOMIM3NPOBAaHHBIN aHHOH [1,2].

B nanHo#t paboTe CMHTE3UPOBAaHO TPH MPOU3BOIHBIX alleHaA()TEHXWHOHA U MATh KOMIUIEKCOB
namaaus (11) va ux ocuose. [Iponurang 4-OH-Ph-bian 6b11 ostydeH npu B3auMoJ1eHCTBUY alle-
HaTEHXMHOHA U 4-TUAPOKCHAHWIMHA B 3TaHOJE ¢ 100aBJICHHUEM YKCYCHOM KHMCIOThI. AHajo-
THYHBIM CIIOCOOOM, TIPH B3aMMOJICHCTBHH alleHAPTEHXHMHOHA U 5S-aMUHON30(TaICBOW KHCIOTHI
win e€ MeTuiioBoro 3¢upa Obutn nosrydeHs! auransl 3,5-COOH-Ph-mian u 3,5-COOMe-Ph-
mian, cootBeTcTBeHHO. [lanee kommuiekc [Pd(4-OH-Ph-bian)Clz] Obu1 nomyyeH npu B3auMoaei-
ctBuu 4-OH-bian u [Pd(PhCN),ClL:] B aunerone. Kommiekc [Pd(3,5-COOMe-Ph-bian)Cly] 6b11
MOJIy4YeH MPH B3auMoAeHCcTBUHU SkBUBaNIEeHTHBIX KommuecTB [PA(PhCN).Cl:] u 3,5-COOMe-Ph-
mian B JIM®A npu HarpeBaHuu; B X0OJ€ PEaKIMK MPOU30IILIa eperpyniupoBKa Juranaa 3,5-
COOMe-Ph-mian no 3,5-COOMe-Ph-bian. Kommnekcesl ¢ obmieit ¢popmyinoit [Pd(2-R-CsHa-
mhan),] (rne R = H, CH3) 6b1mu nonmyuenst B3aumoaericteueM [Pd(PhCN)Clz] u R-Ph-mhan B
COOTHOIIIEHUH 1:2 B IPUCYTCTBUH M30BITKA ATHIIATa HATPUS B XJIOpHCTOM MeTmiieHe. Komrieke
[Pd(phen)(Ph-mhan)]SO3CF3 6b11 nonyuen B xoae peakuuu [Pd(phen)Cl:] ¢ nByms sxkBUBaseH-
tamu AgSO3CF3, mocnenyromum otaenenneM ocaaka AgCl u cmemenneM (GpuibTpaTa ¢ SKBUBa-
JEeHTHBIM KomnyecTBOM Ph-mhan [3]. MonekynsipHoe cTpoeHue NOTy4eHHBIX COeMHEHUH orpe-
JIEJICHO C TIOMOIIBI0 PEHTTEHOCTPYKTYPHOTO aHaJH3a. DICKTPOXUMHUYECKHUE CBOWCTBA HCCIIE0-
BaHbI C MOMOIIBIO LUKIMYECKOH BOJITAMIIEPOMETPHUH.

Puc. 1. Kommnekce [Pd(phen)(Ph-mhan)]SO;CF;

[1] Bakaev I.V., Romashev N.F., Komlyagina V.I., Samsonenko D.G., Gushchin A.L., New J.
Chem., 2023, 47, 18825-18834.

[2] Bakaev I.V., Komlyagina V.I., Ulantikov A.A., Romashev N.F., Gushchin A.L., New J.
Chem., 2024, 48, 18456-18464.

[3] I'yxoBa A.K., Komusiruna B.U., bakaeB 1.B., Uexos E.B., ®omenko A.C., Pomames H.®.,
I'ymun AJL, 2Kypu. Cmpyxkmyp. Xumuu, 2025, 66, 4, 143821.
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CuHTe3 M XapaKTepu3anus MeTaI-OPraHuyeCcKuX KOOPANHAIMOHHBIX
MOJIUMEPOB HA oCHOBe 4,6-1u(TpUa30./1-1-u1)0eH30KCaATNA30J1a

A.A. T'ynenko,*® B.B. I1anosa?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
a.gulenko@g.nsu.ru

Mertann-opranndeckue koopauHanuonHeie noaumepbl (MOKII) — kmacc rubpuaHbIX
MaTepuaioB, COCTOAILIMX W3 HMOHOB WJIM KJIACTEPOB METAJUIOB M OPraHMYECKUX JIMTAHJOB,
CBSI3aHHBIX TOCPEJICTBOM KOOPIMHAIMOHHBIX CBSI3€M B MOJMMEPHBIE CTPYKTYPHI PaziIuyHOU
pasmepnoctu (1D, 2D, 3D). MOKII o6nanatoT mOpUCTOCTHIO, XUMUYECKON U TEPMUUYECKON
CTaOWJIBHOCTBIO, ¥ MOTYT HCIIOJIb30BAThCS [JISI XPAaHCHWUSI W Pa3/CIICHUs] Ta30B, TapreTHOU
JOCTaBKM JIEKAPCTBEHHBIX CPEACTB, KaTajau3a, JIIOMUHECLUEHTHOTO JETeKTUPOBAaHUS U
OHOBH3YaIN3alUH, a TAKXKE B KAYECTBE MarHUTHBIX MaTEpPHAJIOB.

B kauecTBe oOpraHmyeckoro JWraHga B JaHHOW pPabOTE€ WCHOJB30BajJlM HOBOE
npou3BoJHOe OeH3okcaauazona — 4,6-mu(tpuason-1-um)-2,1,3-6enzokcaaunazon (4,6-trobod),
MOJIYYEHHBIN 0 peaklny, MOKa3aHHOW Ha cxeMe 1. DTo coeuHeHne ObLTO TOTYUYEHO BIIEPBHIE
U UCCIEIOBAHUE €r0 KOOPAMHALMOHHBIX CBOWCTB SBIIIETCS AaKTyallbHOW 3ajadyed C
(hyHIaMEHTAIBHON TOYKH 3PCHHSL.

Ha ocnoBe nmomyuennoro smranaa 4,6-trobod 0suti mommydenst 3 HoBeix MOKII Co(I1)
Cd(IT) coctaBa {[Co(4,6-trobod)Hbtc]*H,O*DMF}n (1), [Co2(4,6-trabod)z(1,4-bdc);*2DMF]n
(2) m {[Cd(4,6-trobod)(tdc) HoO]*H,O*DMF}n (3). CrpyKTypbl COCIMHEHHH OBLIH
MOATBEP)KIEHBI C TIOMOIIBIO PEHTTEHOCTPYKTYpHOTO aHanu3a. Ilomyuennsie MOKII Obutn
OXapaKTepU30BaHbl HAOOPOM (PU3UKO-XUMUYECKUX METOJIOB aHAIIM3a.
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MeTa/1-oprannyeckne KOOpAMHAIMOHHBIE MOJIMMePbI HA OCHOBeE 4,8-
AUCyJab(}o-2,6-HaPTAIUHAUKAPOOHOBOM KUCIOTHI

JLA. XKykos, A.A. JIvicoBa, /I.H. JIp101eB

UHX CO PAH, np. Jlaspenmwvesa 3, Hosocubupck 630090
zhukov(@niic.nsc.ru

Mertami-opranudeckue koopauHaunonsele noaumepsl (MOKII) — u3BecTHbIN Kiacce
(yHKIMOHANBHBIX MaTepHanoB. 3a nocieanue 20 yeT oHM ObUIM ONMpPOOOBaHBI B MHOXKECTBO
npwiokeHud [1]. Kak uvactheiii ciaywail, natepecibl MOKII ¢ nurangamu, conep:kalniumu
pa3Hble KOOpAMHUPYOIKUECs QYHKIMOHAIBHbIE TPYNIbI, K puMepy cyibdonatusie (-SOzH) u
kapookcunatubsie (-COOH).

Hamm nccnenoBanus Obuid HanpaBiieHbl HA TOUCK HOBBIX cTpykTyp MOKII ¢ nurangom
4,8-mucynbdo-2,6-HadranuaaukapooHoBoit kuciaotor (Hadsndc). beur momydeH psim HOBBIX
MOKII, umerommx pa3HOOOpa3HOE CTPOCHHE, B TOM YHCIE C IEMOYCYHOH, CIOUCTOH U
KapkacHoil npupogoi [2]. Kpucrammuueckue CTPYyKTYpbl OBLIM YCTaHOBJIEHBI METOAOM
pentreHocTpykrypHoro ananuza (PCA), a ux xumuueckas u (as3oBas yucToTa OBUIM
MOATBEPKICHB HAOOPOM (PU3UKO-XMUMUYECKUX METOJIOB, B TOM YHCJIE PEHTreHO(])a30BbBIM,
JIEMEHTHBIM, TEPMOTPAaBUMETPUYECKUM aHAIM3aMHu, a Takxke MK-criekrpockonuei.

[losyueHHblE COETUHEHUS JEMOHCTPUPYIOT pPa3HOOOpaszue crnoco0O0B KOOpPAUHAIMU
muranna  Hsdsnde, 49rto mnpuBomuT K  OonbIIoMy  pa3sHOOOpa3wio  0Opa30BaBIIUXCS
KOOPAMHALIMOHHBIX TOJIUMEPOB.
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MeTamI-opraaneCKne KOOPANMHAIHUOHHBIC IMOJIUMEPHBI HA OCHOBE
HOA03aMCIIICHHOI'0O MMHU/IA30J/JIbHOI'0 JIMTraHJaa

A.B. 3aiiues,*® A.C. 3arys3un?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
a.zaitsev8@g.nsu.ru

Ianmorennas cBs3b (I'C) — 3T0 0COOBII THUIT HEKOBAJIGHTHOM CBS3H, B KOTOPOM YYaCTBYIOT
INEeKTPOUIbHBIE aTOMBI TaioreHoB [1]. JlaHHBIM TUIT B3aMMOJEHCTBUS MPUBIEKAET OONBIION
MHTEPEC B COBPEMEHHOM CyNpamMoJIEKYyJIIPHON XUMUU HAPSTY C IPYTUMU «HETPATULIMOHHBIMUY
HEKOBAJICHTHBIMU CBSI3MH, TAKUMHU KaK XaJIbKOTE€HHBIC, THUKTOTCHHBIC W TETPEIIHBIE CBS3H.
['maBHOI 0COOEHHOCTHIO rAJIOTEHHOM CBSI3U SIBIISIETCA €€ CIOCOOHOCTh OKa3bIBaTh 3HAUUTEIBHOE
BIMSHUE Ha CTPYKTYpy M CBOMICTBAa MOJIEKYJ, YTO JEJIAET €€ I0JE3HBIM HHCTPYMEHTOM B
CO3JJaHUHU HOBBIX MAaTE€pPUAJIOB U COCUHEHUN C YHUKAJIbHBIMHU XapaKTePUCTUKAMMU.

lamorennas cBsizb 0Opa3yeTcst 3a CYET B3aUMOJICHCTBHUSL DIIEKTPOHOAKIEITOPHOTO
LEHTpa, paCIOJIOKEHHOTO Ha AaTOME TrajoreHa, C JJIEKTPOHOHACBIIIEHHBIM JOHOPHBIM
(hparMeHTOM, KOTOPBIM MOXET OBITh IPYTOl aTOM TaJoreHa, aToM KHCIOpO/a, a30Ta, Cephbl WIH
JTaKe T-CUCTEMa apOMaTHUYECKUX COCTUHEHUM.

CymiecTByeT MHOXECTBO TPUMEPOB, AeMOHCTpupyrommx, 4yto ['C Moxker ObITh
UCIIOJIb30BaHA B KAYeCTBE MHCTPYMEHTA JUI “TOHKOW HACTPOWKH OINpPEAESICHHBIX IOJIE3HBIX
CBOMCTB [2,3].

B nannoit pabGore Hamu OB CHHTE3MpPOBaH pPSJ  METANIOOPTaHUYECKUX
koopanHanuoHHBIX nonuMepoB (MOKII) Ha ocHOBe Ho/13aMeIIEeHHOT0 UMUAa30JIbHOTO JIUTaHAa
—  1,4-6uc(4,5-muitono-1H-umunazon-1-un)oyrana  (bimbly). beumm  momydensl  u
oxapakTtepusoBanbl crneayomue Komiuiekcebl: [Co(bimbls)Clz] (1), [Cuz(bimbls)l2] (2),
[Cu(bimbl4)Br] (3).

B pabGore ObUIO MPOJEMOHCTPUPOBAHO, YTO  HMOJ3aMEIICHHbIE  HMHUAA30JIbI
JEHCTBUTEIEHO SIBJISIFOTCS MEePCIEKTUBHBIMU JUTaHIaMH TUTSt MOCTPOEHUS
METaJUIOOPTaHUYECKUX KOOPIMHAIMOHHBIX MOJMMEpPOB. JlampHEWIne MCCIIeIOBaHUS B ITOM
00JjacTl MOTYT MPUBECTU K CO3JaHUI0 HOBBIX (DYHKIIMOHAJIbHBIX MaTEpHUaJOB C CBOMCTBaMH,
BOCTPEOOBAHHBIX B PA3IMYHBIX 00JIACTAX XUMUHU.

Cnucok Jimreparypbl

1. Desiraju G.R. et al. Definition of the halogen bond (IUPAC Recommendations 2013) // Pure
Appl. Chem. 2013. Vol. 85, Ne 8. P. 1711-1713.

2. Tepper R., Schubert U.S. Halogen Bonding in Solution: Anion Recognition, Templated Self-
Assembly, and Organocatalysis / Angew. Chemie Int. Ed. 2018. Vol. 57, Ne 21. P. 6004-6016.

3. Jaini A.K.A. et al. Halogen Bonding Interactions for Aromatic and Nonaromatic Explosive
Detection: research-article / ACS Sensors. American Chemical Society, 2019. Vol. 4, Ne 2. P.
389-397.
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HccnenoBanue BO3MOKHOCTE MeTOIa MATHUTHOM CHJIOBO MUKPOCKOIIMHU B
MOJIYKOJIHYEeCTBEHHOM OIpeAe/IeHUM MATHUTHBIX JIOMEHOB B KOMIIO3MTHBIX

mwienkax FeO(OH)-AOT

E.A. 3aiineBa®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
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[1nénkn Ha OCHOBE CTAOMIIBHBIX AUCIEPCHUI KeNe30CoAEePIKAILMX HAHOYACTHULL SIBJIAIOTCS
HNEPCHEKTUBHBIM ~ MaTepUaJoM Ul pPa3BUTUA LU(POBBIX TEXHOJOIMH U  YCTPOWCTB
MHUKPO3JIEKTPOHUKH. BpIOOp OpraHo30iis B KauecTBe «IpeKypcopa» Oyayliero MoKpbITHUs JaéT
PS4 IPEUMYILECTB IIPH €T0 MOJIyYEHUU: I1I03BOJISIET KOHTPOJIUPOBATH JUCIIEPCHOCTh HAHOYACTHIL,
a TaKxke o0ecreyrBaeT MOHOTOHHYIO KHHETHKY X COpOIIMU Ha MMOBEPXHOCTH MOUIOKKH. TeM He
MEHEE, OCAKICHUE HAHOUYACTHUL] U3 OPraHo30J1s HEU30EKHO MPUBOIUT K MOIYUEHHIO MJIEHKU C
BBICOKMM  cojepkaHueM IIAB, Monekyibl KOTOpOro mpensTCTBYIOT — KOPPEKTHOMY
JNETEKTUPOBAHUIO JKEJIE30COAECPKAIIMX HAHOYACTUI[ B COOTBETCTBYIOIIMX MOKPBITUSAX C
IIOMOIIBIO0 KJIACCUUYECKUX AHAIUTUYECKUX METOAOB HCCIIEAOBaHUS (IHEProJuCIepCHOHHOIO
ananuza, POOC u 1.1.).

B pamkax naHHOM pa®oThl MpeasokeHa ajlbTepHATUBHAs OECKOHTAKTHAs METO/AMKa
IIOJIyKOJIMYECTBEHHOTO JETEKTUPOBAHUS JKEJIE30COAEPKAINX HAHOYACTHUI] B OPraHO30JIbHBIX
IJIEHKAX METOJOM MAarHMTHO-CUJIOBOM MHKPOCKOIIMM, KOTOPBIM paHee IIPAKTUYECKH He
UCTIONIb30BAJICA JJISl XapaKTepHU3aluu MOAOOHBIX MOKPHITHH. B KauecTBEe MOJENBHBIX CHCTEM
metonoM «Doctor Blade» Oplita mosydena ceprsi KOMIO3UTHBIX TUIEHOK Ha OCHOBE YCTOWYHBOTO
MHUKPO3MYJIbCUOHHOTO KOHLeHTpaTta HaHouyacTul] FeO(OH), craOuinu3upoBaHHBIX aHUOHHBIM
[TAB (AOT). 3nauenue comoOUIN3aMOHHON eMKOoCcTH BappupoBaiu oT 1 mo 10 006.%.
OKCIIEpUMEHTAIIBHO I0Ka3aHO, 4TO pPa3pabOoTaHHAs METOJMKa I03BOJISIET OOHAPYXHUTh Kak
Mmeikue (0T 14 Hm), Tak 1 KpynHble (0T 10 MKM) MarHUTHbIE JOMEHBI B KOMIIO3UTAX C Pa3IMYHON
IIEPOXOBAaTON IMOBEPXHOCTHIO (0 4445 HM), a TakkKe OINpeNeUTh UX MECTOHAXOXKJIECHUE B
paauyce 110 50 MKM.
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Spinner: 3¢ ¢exTHBHAA IPOrpaMma AJisi MOJACJIMPOBAHNS TeMIIEPATYPHOM
3aBHCHMMOCTH MATHUTHOM BOCIIPUMMYHBOCTH

E. M. Kagunenko, H. I1. ['punan

Hucmumym xumuueckoui kunemuxu u eopenus CO PAH umenu B. B. Boegoockozo
evgeny.kadilenko@kinetics.nsc.ru

[lorck HOBBIX MarHMTOAKTHUBHBIX MAaTEPHAIIOB OCTAETCA AaKTyaJbHOW 3aJadeld Ha
OPOTSKEHUHU AecaTuieTnil. Takue coeTuHeHUs ePCIEeKTUBHBI 71l IPUMEHEHHSI B CHMHTPOHUKE
U CHUCTEMaxX XpaHEeHUs HH(OpMaMH C BBICOKOW TUIOTHOCTHIO 3ammcu. OcoOblii MHTEpec
MPEACTABISIIOT MeTaJmiopranndeckue kapkacHole coenuHenus (MOKC) Omaromaps wux
CTPYKTYpPHOMY pa3HOOOpPa3Wi0 W TOTEHIUATbHOW MHOTO(QYHKIIMOHATHHOCTH, BKIIOYAs
HacTpanBaeMble MAarHUTHbIE CBOKCTBA [1].

B packpblTun 3TOro moTeHUMaNa KIOUYEBYIO pOJIb UTPAlOT METO/Abl BBIYMCIUTEIBbHON
XUMHH, [O3BOJISIIOIINE YCTAHABIMBATh CBS3M 'CTPYKTYpa-CBOMCTBO" M HAIpPABIATH CUHTES.
BaxHoll XapakTEepUCTHUKON H3TUX COEIMHEHHM SIBJISIETCS TeMIepaTypHas 3aBUCUMOCTh
marautHOi BocnpuumunBoctu y(T). MopenupoBanue y(T) uvacTo mpoBoaUTCS B pamMKax
NOAXO0/JA CIUH-TaMWIbTOHUAHA. JTOT MOAXOJ OINUCHIBAET SHEPIHUI0 MarHUTHBIX YPOBHEH
CUCTEeMBbl Kak (QyHKIu0 S()PEKTUBHBIX CHOUHOB, TMPUIHMCAHHBIX MArHUTHBIM IIEHTpaM.
[Tockonbky [ MEPUOAMYECKHX CHUCTEM aHAIMTUYECKOE pelieHHe OOBIYHO OTCYTCTBYET,
pacyeTsl MPOBOASTCS ISl KJIACTEPOB — (PparMEeHTOB CTPYKTYPHI KOHEUHOTO pazMepa [2].

CymectBytone mnporpamMMubeie mnaketol (Takue kak MAGPACK [3] u PHI [4])
aZieKBaTHBI 1 MoenupoBanus ogHoMmepHbix MOKC. Omnako it 1ByMepHBIX (M TeM Oosiee
TPEXMEPHBIX) CHUCTEM OHM CTaJKUBAIOTCA C (yHIAMEHTAIbHBIM OTPAaHUYCHHEM: pazMep
KJlacTepa, HEOOXOJUMBIA JUIsi KOPPEKTHOTO OMHCAHUST MAarHUTHOTO TIOBEJEHHUS, pPacTeT
KBa[paTUYHO (WJIM KyOMYECKH) C YBEIMYEHHEM pa3Mepa CHUCTeMbl, 4YTO, B CHIY
SKCTIOHCHIIMAJIbHON CIIOKHOCTH 33J1a4H, MPUBOIUT K CYIIECTBEHHOMY POCTY BBIYHUCIUTEIIHHBIX
3arpat. DpdexruBHoe MoaenupoBanue AByMepHbIXx MOKC TpeOyeT HOBBIX BBIYUCIUTEIBHBIX
MOJIXOJI0B U CHEIUAIU3UPOBAHHOTO TPOrPAMMHOI0 00ECIICUEHHS.

Jly1s mpeo1oyieHust STOr0 OTPaHUYEHHsS] HAaMU pa3paboTaH MPOrpaMMHBIN MakeT Spinner.
Ero xmoueBbIMH OCOOCHHOCTSIMU SIBISIIOTCA A(G()EKTUBHBIE ONTHMU3AIUHN, OTCYTCTBYIOIINE B
pacmipocTpaHeHHBIX TakeTaX. [[0CKONbKY OyTBIIOYHBIM TOPJBIIIKOM BBIYUCICHHM SBISIOTCS
OTIepallK C MAaTPUIIAMH CITUH-TAMIJIBTOHHAHA (MIOMCK COOCTBEHHBIX 3HAYCHUN U YMHOXKEHUE),
TJIaBHBI HMCTOYHHMK YCKOpPEHHS B Spinner — MpeaBapuTelibHAs OJIOYHAS IUArOHATH3aIs
raMuJIbTOHHAHA, B TOM YHCJIE C UCMIOJIb30BAHUEM CUMMETPHH (Teopuu Tpym). JlomomHuTenbHOS
YCKOPEHHUE JIOCTUTaeTCsl 3a CYET HCIOJIb30BAHMS PA3PEKEHHBIX MATPULl M NapajlyIebHBIX
BBIYHCIICHHH [5].

Spinner AEMOHCTpPUPYET YCKOpPEHHE BBIYMCICHUI Ha HECKOJIBKO TOPSAKOB IO
cpaBHeHuIo ¢ nakeroMm PHI [4] npu coxpaHeHHH TOUHOCTU. DTO MO3BOJISET MPOBOJUTH PACUETHI
JUISL KJIACTEPOB 3HAYUTENHLHO OOJBIIETr0 pa3Mepa MpH TeX K€ BBIUUCIUTEIBHBIX pecypcax, 4To
SIBJISIETCS] KpUTUYECKU BaYKHBIM IIarOM Ha MYTHU K KOPPEKTHOMY OIHMCAHUIO MAarHUTHBIX CBOMCTB
nBymepHbix MOKC.

Paboma eévinonnena npu ¢punarncosoii noodepaicke PH® (npoexm 22-13-00077-11).

[1] E. Coronado, Nature Reviews Materials, 2020, 5(2), 87-104.

[2] O. Kahn, 2021, Molecular magnetism. Courier Dover Publications.

[3]17J. J. Borras-Almenar et al, Journal of Computational Chemistry, 2001, 22(9), 985-991.
[4] N.F. Chilton et al. Journal of Computational Chemistry, 2013, 34(13), 1164-1175.

[5] Spinner: Magnetochemical software package, https://github.com/ruthenium96/spinner.
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CuHTe3 M HCC/IeI0OBAHNE MATHUTHBIX U JIIOMUHECHEHTHBIX CBOMCTB
MOJIERYJSAPHBIX KoMILIekcoB mpanc-|[MX4(OPPh3):] (X = Cl, Br, I; M = Ti,
Zr, Hf, W)

H.P. Kpynenko,*? IT1.A. Ilonrapak®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
n.krupenko@g.nsu.ru

Kommnekcer [MX4(OPPhs)2] (X=ramoreH) u3BeCTHBI IJii HEKOTOPBIX p-3JIE€MEHTOB,
METaJIJIOB 4-7 TPyNIN, a TakKkKe Ui aKTHHOWOB, YTO TOKa3bIBaeT OOJIBIIYIO BapUATUBHOCTH
aToMa B JIAHHOM JIMTAHJHOM OKPY>KCHHH. B 3THX COeIMHEHUSIX HEHTPaIbHBI aToM MeTajljia
UMEET CTETICHb OKUCIICHUS +4, 4TO TO3BOJISET EMy HaXOJUTHCS B SJIEKTPOHHOM KOH(MUTYpAITUH
ot d° 10 d®, TeM caMbIM NIPEICTaBIsAS MHTEPEC VI M3yYEHHs MX MarHUTHBIX CBOMCTB [1].

Jst monyuenus coequHeHuit [MX4(OPPh3)2] 00bIdHO HCTIONIB3YETCS PACTBOPHBIN METO/T
CUHTE3a, B Pa3HBbIX CIyyasX MOJIY4YeHBl yuc- U mparc-u3oMepbl. B nannoit pabore mpanc-
uzomepbl kKomiuiekcoB [MI4(OPPhs),] (M = Ti [2], Zr, Hf) u [WX4(OPPhs),] (X = Cl, Br)
CHUHTE3UPOBaHbl PACIUIaBHBIM MeTOAO0M. lIpennokeHsl onTHUMabHbIE METOAbl aMITYJIbHOTO
CHHTE3a U3 raJION€HUI0B, OKCOTaJIONEHUIOB U OKCHAOB MeTaiuioB, PPh; u OPPhs, mo3Bomsgromue
KOHTPOJIUPOBATH pa3Mep KPUCTAIOB IEIeBOM ()a3bl M TMOJydYaTh KOMIUIEKCHI C BBICOKHMH
BBIXOJIaMH.

Kommnekcosl mpanc-[|WX4(OPPhs)2] (X = Cl, Br) sBustorcs mapamarsetTukamu Ban
®nexka. g mpanc-[MIs(OPPh3):] (M = Zr, Hf) Obutn 3aMeueHbl JIOMUHECIICHTHBIC CBOMCTBA,
spko BeIpaxkeHHbie 1 mparnc-[Hf14(OPPhs)2] ¢ Bo3pacTaromieit HHTEHCUBHOCTBIO M3JTyYCHUS
npu oxJaxaeHuu oopasua. C ucnonap3oBanueM nporpammuoro nakera Quantum Espresso 011
OLICHEHBI DSHTANBIHMHM PEAKIMH TOMyYeHUs TaKUX COCAMHEHUH, TpU STOM HaOII0/anach
KOpPEJISILUS MEXy pPAaCCUUTAHHBIMU 3HAUEHUSMU SHTAIBIIMKU U PE3YJIbTATOM IKCIIEPUMEHTA,
YTO TMO3BOJIAET MPOTHO3UPOBATH MCXOJ PEAKIUU TMOJYYEHHUS AHAJOTUYHBIX KOMILIEKCHBIX
COEMHEHHIA.
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Kpucraminyeckasi CTpyKTypa M OM0JI0rHYECKHE CBOHCTBA KOMILIEKCHBIX
coseit Hukeasi(II) u meau(Il) ¢ ummuaa30/10M U aHMOHAMH 0APOUTYPOBBIX
KHCJIOT

A.11. Jlakee,*? T. C. Cyxux®

"HUUDuPM um. E. J[. I'onvobepea, Tomckuii HUML] PAH, np. Jlenuna 3, Tomck 634028
SHU TI'Y, np. Jlenuna 36, Tomck 634050
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B nacrosmee Bpems 6apoutypoBas (bK, H:BA) u 2-tuobapouryposas (TBK, H;TBA)
KHUCJIOTHl HAXOIAT IIMPOKOE MPUMEHEHHE B Ju3allHe pa3JIMYHBIX CYMPAMOJICKYJISIPHBIX
ApXUTEKTYP, YTO 00YCIIOBIIEHO BO3MOKHOCTBIO UX CYIIECTBOBAHMS B BHJIE PsAa MOIUMOP(HHBIX
MoauduKanuii, TayTOMEpPHBIX M HMOHHBIX (OpM, a Takke CKIOHHOCTBIO K peanu3aiuu
pa3HOOOPa3HBIX HEKOBAJICHTHBIX B3auMojelicTBuid [1, 2]. BaxkHast poib MpH 3TOM OTBOJIUTCS
BosopoHbIM CBsiziM (BC), KoTopbie 3ayacTyro OOBEOUHSIIOT OTHAENbHBIE OapOUTypaTHBIC
(parMeHThl B XapaKTEpHbIE JJIsl HUX LIETIH WM JIEHTHI (pHc. 1), Kak, HanpuMep, B cllydyae paHee
nosydeHHbIXx Hamu coieil (T)BK ¢ umumazonmom (M, Im) [1]. B pamkax mnpomomkeHus
UCCJIEIOBAaHUM [0 JaHHOMY TEMaTH4eCKOMYy OJIOKy OBl OCYyIIECTBIEH CHHTE3 psja
komIutekcHbIX coneid Hukems(Il) u mequ(Il) obmero cocraBa [M(H20)m(Im),]J(H(T)BA): - pH20
m=0,1,2;n=4,6;p=2,3,4) [2]. [TonoGHBIE cOeMHEHNS PEACTABISIN HHTEPEC C TOUKH
3peHus M3Y4YeHHsS KaK WX HaJAMOJEKYJSPHOW CTPYKTYphl, TaK M OHOJIOTHYECKHX CBOKCTB.
[IpenBapuTenbHO TIPOBEACHHBIA JUTEPATYpHBIA 0030p TMOKa3al, 4YTO W3BECTHBIE Ha
CETOAHSIIHUN JIeHb KOMILJIEKCHBIE COJIM, OJIM3KUE 0 COCTAaBY K BBIIIEHA3BAaHHBIM, COJIEpPXkKAT
IJIaBHBIM 00pa3oM modekybl 1,10-henanTponrna unu GUnupuanHa, KOTOpble HE YYacTBYIOT B
dbopmupoBannu BC B otiuune ot U/,

Puc. 1. Cxemarumyeckoe wuzoOpakeHue aHuoHoB HBA™, cBsi3aHHBIX Apyr ¢ JIpyroM B
OEeCKOHEYHBIE JICHTHI IOCPEICTBOM BOJOPOIHBIX cBsizeid N—H:--O.

JlefiCTBUTENBHO, COIIACHO PEHTTEHOCTPYKTYPHOMY aHAIM3y MOHOKPHUCTAIIJIOB, BCE COJIU
conepxan KoMIueKCHbIN KaThoH [M(H20)m(Im)a]?*, B TO BpeMst Kak BHEIIHECHEPHBIE AHMOHDI
H(T)BA™ yuactBoBanu B (OpMUPOBAHUM PA3IMUHBIX HAMOJEKYJISIPHBIX MOTHUBOB. [Ipu aTom
coequaeHus Hukensa(1l) obnaganu GakTepUOCTATUYECKUM ICUCTBHEM B OTHOIICHUH mTamma E.
coli, torma kak comp meau(Il) mpomemoHCcTpupoBana 0oyiee BBIPAKEHHOE ITUTOCTATHYECKOE
JIEHCTBHE B OTHOIICHHUH OIyX0JeBoi kiaeTounol manu HepG2 no cpapaenuto ¢ CuCly

[1T A. P. Lakeev, T. S. Sukhikh, I. A. Kurzina, N. M. Korotchenko, D. S. Nikitin, New J. Chem., 2023, 47, 21790.
[2] A. P. Lakeev, T. S. Sukhikh, A. G. Korzhova, O. Yu. Rybalkina, E. E. Buyko, N. M. Korotchenko, I. A. Kurzina,
Inorg. Chim. Acta, 2025, 582, 122643.
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CuHTe3 M XapakTepu3anus CJOMCThIX HTAKOHATOB JaTHaHouA0B(III)
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OpanM u3 Hambosnee OypHO Pa3BUBAIOLIUXCS HANPABICHUN B XUMHUM SBIISCTCS CHHTE3 U
W3yYEHHE CBOMCTB METAUI-OPTaHUYECKUX  KOOpAMHAIMOHHBIX  mosuMepoB  (MOKIID),
001aIafoINX YPE3BBIYAiHO BBICOKOW MOPUCTOCTHIO M OOJBINON TUIOMIAAbI0 TMOBEPXHOCTH.
bonemoit wmHTEepec BbI3bIBacT uccienoBanne MOKII, copepkammx B CBOEM Kapkace
PEaKIMOHHOCTIOCOOHBIE (DYHKIIMOHANBHBIE Tpynmbl. [IpeBpaiieHust 3TUX TPy o AeHCTBHEM
Pa3IMYHBIX PEareHTOB — CIIOCOO MOJIy4YEHHUsI MPOU3BOAHBIX C PETyJIUPYEMBIMU OPUCTOCTHIO, a
TaKke COPOIMOHHBIMH, KaTATUTUYECKUMU, JTFOMUHECIICHTHBIMH U IPYTMMHU CBOMCTBamu [ 1,2].

NrakonoBas kucnora (Hzita) — 3T0 JerkogocTyiHas HempeaenbHas AMKapOOHOBAs KHCIIOTa,
nojy4yaemasi mpu (pepMeHTaluu yriieBojoB rpudamu Aspergillus térreus. OHa, KaK U JBa ee
h30Mepa, ME3aKOHOBAs U IUTPAKOHOBAs KUCIOTHI, KpaliHe peaka B xumuu MOKII. CymmapHo Ha
OCHOBE 3THX TpeX KHCJIOTa MOJIY4YEeHO Bcero 89 CTPYKTyp KOMIUIEKCOB C JIOOBIMH HOHAMU
MeTauoB, u3 Hux 51 — ¢ Hoita.

B nanHoil pabore Ha ocHOBe HMTaKOHOBOHM KucioThl mosyueHsl 4 MOKII ¢ ¢dopmynamu
[Ln2(phen)a(ita)3]-xH20 (Ln*" = Gd**, Tb3", Y3, Lu®*; phen = 1,10-¢penantpomun; x = 0...0.67).
CoenuHeHus OCTPOECHBI HA OCHOBE OMsIIEPHBIX KapOOKCHUIATHBIX OJIOKOB JTAHTAHOUIOB U UMEIOT
CIOUCTYIO CTPYKTypy. PDa3oBasg 4YMCTOTa COCIWHEHHN MOATBEpXkIAeHa MeroaoM PDA, wux
XUMHYECKass 4ucToTa moArBepxkaeHa Mmetogom CHN-ananmsza, Tepmuueckas CTaOMIBHOCTH
oxapakrepu3zoBaHa MeroaoM TI'A, a Takxke coelMHEHHs oOxapakTepu3oBaHbl MmerogoMm MK-
cnekTpockonuu. Hamnume kpatsbix cBszeil C=C npennosnaraeT BO3MOYKHBIM HCIIOJIB30BaHUE
JAHHBIX COEJAMHEHUH KaK CEHCOpPOB Ha TaJloTeHbl, TaJlOT€HOBOAOPOAbl U OKUCIMUTENIH.
B3aumoneiictBue cunresupoBaHHbIX MOKII ¢ mogoOHBIMM — peakIMOHHOCIIOCOOHBIMU
BEIIeCTBAMH UCciieaoBaHo MeTonoM 'H-SIMP.

Puc. 1. JIBa coceqnux OusaepHbIx O70Ka (cineBa); pparmeHThl ciioéB [ Tbha(phen)s(ita)s] (1o nieHTpy) u
[Lux(phen),(ita);] (cpaBa). ATOMBI BOOPOIa 1 MOJIEKYJIBI BOJIBI HE TIOKA3aHBL.

Aemop b6razodapum nayunozo pykogooumeins K.X.H., H.c. UHX CO PAH I1.A. /lemakosa.

[1] Ross J. Marshall, Sarah L. Griffin, Claire Wilson, and Ross S. Forgan, Chem. Eur. J. 2016, 22, 4870 — 4877.
[2] Isabella E. Claassens, Leonard J. Barbour, and Delia A. Haynes, J. Am. Chem. Soc., 2019, 141,29, 11425-11429.
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CuHTe3 M CBOMCTBA TPEXMEPHBIX META/UI-OPTaHUYECKUX KOOPANHAIMOHHBIX
MOJIJUMEPOB HA OCHOBE HOBOI'0 MPOM3BOAHOIO 2,1,3-0eH30THAINA30./1a
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Mertann-opranndyeckue koopauHainuonnsie noaumepsl (MOKII) — knacc coenvHeHui,
COCTOSIIIMX U3 HOHOB MJIH KJIACTEPOB METAJUIOB, 00bEIMHEHHBIX MMOJIUTOMHBIMU OPTaHUYECKUMU
JUTraHfaMl B TOJUMEPHYIO CTPYKTypy. B 3aBucMMOCTH OT YCJIOBMI CHHTE3a MOJIMMEpa
(TemmepaTypbl, paCTBOPUTEINS, JOMOJHUTEIbHBIX JIUTAHIOB) MOKHO MOJy4aTh CTPYKTYPHI C
pa3IMuHBIMH XapakTepucTukamu. braromaps mMuHorooOpasuto cBoiictB, MOKII moryt ObITh
WCIIOJIb30BaHbI B IIMPOKOM CIIEKTpe c(ep: TAPreTHOH JOCTaBKe JEKAPCTB, Pa3[eICHUHd CMECU
ra3oB, JIOMUHECIIEHTHOM CEHCHHIEe, COPOLIMU Ta30B 1 OMoMoutekyn u ap[1].

Jannast paboTa TOCBAIIEHAa CHHTE3Y M XapaKTepU3allMl HOBBIX KOOPAWHAIIMOHHBIX
nonuMepoB Ha ocHoBe Zn’" m Co?" m 4,6-mu-(1,2,4-tpuason-1-un)-2,1,3-6en30THanuaszona
(trobtd) ¢ umcnonb3oBanumeM  2,6-HadTanuHAankapoonoBoi  (Hondc) — kucioTel  mim
amuHoTtepedTaneBoi kucinotel (Hobdc-NHz) B kadecTBe MOMOJHUTEIBHOTO JMTaHia. B
pe3ynbTaTe ObLIO MOTYYeHO TPU HOBBIX MoMMepa coctaBa [Znz(ndc)(trobtd)]-SDMF (MOKII-
1), [Coz(ndc)(tr2btd)]- SDMF (MOKII-2) u [Co(ndc)(bdc- NH»)]-2DMF (MOKII-3).

MOKII 6puM OXapakTepU30BaHbl MOJIHBIM HAOOpOM (U3UKO-XMMHYECKUX METOJIOB
aHalu3a, a TaKXKe MCCIIEOBaHA YCTOWYMBOCTh MOJIUMEPOB B PA3IMYHBIX pacTBOpUTENsAX. [l
MOKII-1 Opumr TOAPOOHO w3ydYeHBbl (OTO(GU3MUSCKHE CBOWCTBA: 3allMCaHBI CIICKTPHI
TIOTJIOIEHHSI/MCITyCKaHUsL Il TBEpAOro oOpasla W Ui CYCIIEH3WH B 3TaHOJE, a TaKKe
UCCJIEJIOBAHbl JIIOMHUHECIICHTHbIE OTKJIMKHA Ha pa3jMYHble aHaJUThl. Bce CHUHTE3MpOBaHHBIE
KOOpAMHALIMOHHBIE MOJUMEphl 00Ja/1al0T BBICOKOH IMOPHUCTOCTHIO, MO3TOMY MPEICTABISIOT
MHTEPEC JJIsi COPOIIMOHHBIX MPUIOKEHUH.

[1] Freund R. et al. The Current Status of MOF and COF Applications // Angewandte Chemie -
International Edition. 2021. Vol. 60, No 45. P. 23975-24001
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CuHTe3 M HCC/IeI0OBaHUEe KOMITIO3UTHBIX TEPMOIJIEKTPUIECCKUX MATEPHAJIOB
HAa OCHOBeE MOJMSAEPHBIX KOMILIEKCHbIX coequHeHnid mapranua(ll) u
PEDOT:PSS

M. JI. Hadukos,*? M. M. CeipokBamun,® E. B. Koporaesa,” H.B. Ilepsyxuna,® /1. IO.
Haywmos,” K. A. Bunorpagosa“

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. I[Tupozosa 2, Hoeocubupck 630090
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Tepmoonnekrpuueckre Matepuainsl (TM) cnocoOHbI 00paTUMO MpeBpalaTh TEIIOBYIO
SHEPTUI0 B JJIEKTPUYECKYIO, UYTO TMO3BOJSET MPeoOpa3oBbIBATh PACCESIHHOE TEIIO B
3JIEKTPOIHEPIHI0, KOJIOCCAIBHO CHMKAs TEIUIONOTEPH B pa3iMuHbIX Ipoueccax. Kiiaccuueckue
TM — 3T0 HeopraHudeckue coenuHeHus: Ha ocHOoBe Bi.Tes, PbTe, AgSe, SiGe u np., a Takxke
0oJiee CIIOKHBIE HEOPTaHWMYECKHE COSAMHCHHS, HAPUMEDP, Ha OCHOBE JAHTAaHOUAOB. [lepBbiii
HEIOCTaTOK 3TUX TM — conepkaHue THKENBIX U TOKCHYHBIX AJICMEHTOB, BTOPOU — OOBIYHO 3TH
TM mnaubonee >¢dekTuBHB B auana3oHax BbBICOKHX Temmeparyp 150-900°C. HemaBHo
nosiBIJIach paboTa, B KOTOPOI KOMIIO3UTHBIE MaTepraibl OCHOBE KOOPIMHAIIMOHHBIX TOJIMMEPOB
Cu(ll) m PEDOT:PSS (poly(3,4-ethylenedioxythiophene) (PEDOT), polystyrene sulfonate
(PSS)) nokasanu nepcreKTUBHbBIE 3HAUCHUS TEpMOdIIeKTprudeckoii oopotHoctu (ZT) [1].

B nanHOi paboTe moOMyuYeHBl TpPU KOMIUIEKCHBIX coenuHeHuss wmapranma(ll) c
A30TJIOPHBIMU OpPTaHUYECKUMU JuraHaamu coctaBa: [MnPhenSalz]n, [Mn3LoSals]-2CH3CN u
[MnoPhenoBenzs], rme Phen=1,10-dbenantponun, L=6-xmop-3-(3,5-numernn-/H-nupa3zon-1-
wi)nupuaasua. CHHTE3 MPOBOWICS B OPraHUIECKUX cpeliax mpu B3auMozaecTBuu Phen mmm L
v comu Mn®>' B COOTBETCTBYIOIIEH CcTeXMOMETpUH. IIpeamonaraercs, 4To paslIM4HBIA THII
SAJIEPHOCTH UCIOIb3yEMbIX KOMIUIEKCHBIX COETUHEHUI MOKET BIUATh HA TEPMOIIEKTPUUECKUE
CBOICTBAa KOMIO3UTHOrO Martepuana. CHHTE3UPOBAHHBIE KOMIUIEKCHBIE COEIMHEHUS
UCIIONb30BAHBI /ISl MOJYYeHHUSI KOMIIO3UTHBIX MaTepUANOB C TOKOIPOBOISIIUM MOIMMEPOM
PEDOT:PSS. IlonyueHue KOMIIO3UTOB OCYHIECTBIISIIOCH CIEAYIOIIUM OOpa3oM, K pPacTBOPY
conepxkamiemy PEDOT:PSS nobGasinsicst mocnenoBaTensHo pactBop nuranga u conu Mn(ID),
MOJIYYEHHBIM OCaJIOK BBIJECPKUBAJICS B PACTBOPE ISl MOJYyUYEHUS] OAHOPOJHOM MACChI, Jajee
MIOJTyYEHHBIA 0CaJIOK OT(UIBTPOBBIBAJICS U XOPOIIIO BBICyIMBaJcs. [Ipu 3ToM BapbUpOBAIOCH
xonuectBo PEDOT:PSS (10, 25 unu 40 % no macce), ¢ HeNbl0 ONpeIeleHUs ONTUMAIBLHOTO
COCTaBa KOMITO3UTA ISl IOCTHKEHUST HAWJTYUIIero 3HaYeHUs mpoBoauMocT u ZT.

[ToxazaHo, uro TabneTka W3 WHAWBHAyalIbHOW (a3el kKomiuiekca [MnPhenSaly], He
obJyaaeT MpOBOJAMMOCTHIO, a Tabnetka ¢ 25 % coxepxkanuem PEDOT:PSS u 75 % atoro
KOMIUIEKCa — o00JilajaeT MpPOBOAMMOCTRIO. lccrnenoBaHus TEPMOAJIEKTPUYECKUX CBOMCTB
(koo punment 3eedeka (S), anekTprudeckas MPOBOANMOCTh MaTepuana (G), TEIUIONPOBOAHOCTh
Matepuana (k) u ZT) mist [pyrux KOMIO3UTHBIX MaTEPHANIOB B HACTOSIIIEE BPEMS IPOBOISATCS.
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CTtpoeHue U JJIOMUHECHEHTHBIE CBOMCTBA METAJI-OPraHUYeCKUX
KOOPAMHAUMOHHBIX MOJMMepoB Ha ocHOBe TepOousi(I1l) u 4,7-1u3amMenieHHBIX
1,10-¢peHaHTPOIHHOB
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1,10-denantponna (phen) sBIAETCS TUMUYHBIM XEJIATUPYIOIIUM JIUTAHJAOM, XOPOIIO
CBS3BIBAIOIIMMCS. CO MHOTMMH HOHAMHM METAJUIOB, B TOM 4YHCIIe JaHTaHOUAOB. biaromaps
HAJIUYUIO TPOTSHKEHHOW M-CHUCTeMbl, phen MOXET NpPOSBIATh, CBONCTBA aHTCHHbI-
boroceHcbOMIM3aTOpa JIIOMUHECIIEHIMU HOHOB Ln*. BBenenne B heHAHTPOIMHOBBIN CKEJIET
JIOTIOJTHUTEIIBHBIX 3aMECTUTEIICH, B TOM YHCIIE MOJISPHBIX, KPYITHBIX MM XUPAJIbHBIX, TO3BOJISET
CO3/1aBaTh HOBBIE aJCOPOLIMOHHBIE LEHTPHI AJI MOJIEKYJI Pa3IMYHON NPUPOJbL, C COXPAaHEHUEM
JIOMUHECIICHTHON aKTUBHOCTU KOOPJMHAIIMOHHOM ceTku Ha ocHoBe P3M(II).

B xone paboThl cuHTe3UpOBaHbI U oxapakTepu3oBaHbl 1T HOBbIX MOKII Ha ocHOBe
Tb3* ¢ dopmynamu [Tbz(dmphen)2(H20)2(chdc);]-:2DMF (1) (dmphen = 4,7-numernn-1,10-
¢enantposma; DMF = N,N-gumerundopmamua), [Tba(dmphen)>(NO3)2(chdc):]-2DMF (2),
[Tba(L6)2Clx(chdc)z]- DMF 3) (L6 = 4,7-mn6opuun-1,10-penanTponaun),
[Tb2(L6)2Cl2(chdc)2]-2H20 (4) u [Tba(L7)2Bra(chdc)z] (5) (L6 = 4,7-nu(N-mopdonmn)-1,10-
¢enanTponu). Pojab MOCTHKOBOTO JIMTaH/ia BO BCEX COCIMHEHUSAX UTPAIOT aHUOHBI TpaHC-1,4-
uKJorekcanaukapooHoBoi kuciotel (Hachdc).

WccnenoBansl  IroMuUHECHEHTHbIE cBoWctBa 2 U 5. OOHapyXeHa BBICOKas
YYBCTBUTEJIBHOCTh M JIMHEWHAas 3aBUCUMOCTb OMHCCHUM 2 OT HUTPOOEH30Jla M €ro
METWJIMPOBAHHBIX TPOU3BOJHBIX B MHKPOMOJIIDHOM JMamna3oHe KoHIeHTpauuil. Takum
o0pa3om, 2 sIBJIsSIeTCS MePCIEKTUBHBIM JTIOMUHECIIEHTHBIM CEHCOPOM JIJIS [TOI00HBIX CyOCTpaTOB.
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KomnbrorepHoe ucciiefoBaHne aAKTUBHOCTH COCAMHEHUH
MS: u MHyOx (M = Fe, Co u Ni) B peakunu BblIeJIEHUSI KHCJI0POAA C
HCIMOJIb30BAHMEM KJIACTEPOB € MOTEHIHAJIOM BHEJAPECHUSA

U. M. Onyn, B. A. Hukutuna, C. B. JleBueHnko
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Bonmopon sBnsercs NepCcneKTHUBHBIM HMCTOYHUKOM HHEPIUM U BAXKHBIM DPEAreHTOM B
Heprexumud. OZHUM U3 CIOCOOOB TOMYUYEHHUS «3€JIEHOT0» BOAOPOJA CIY>KUT AJIEKTPOJIU3
BOJIHBIX PAacTBOPOB, KOTOPHIN BKJIIOYAET peakiuu BeineneHus Bogopona (PBB) u kucmopona
(PBK). [yt 3TUX TPOIECCOB KIIOYEBOE 3HAUYCHHE MMEET MCIOJIB30BaHNE BHICOKOAKTHBHBIX U
cTaOMIBHBIX KaTanu3aTopoB. Jucynshuasl nepexoansix MetauioB (Fe, Co, Ni) neMmoHCTpupyoT
COMOCTaBUMYI0 C OJaropoJAHbBIMH MeETa/lIaMH JIOJIOBEYHOCTh, HO HX KaTaJUTHYECKas
aktuBHocTb B PBK u PBB B 1menouHoli cpeae 3HAYWUTENBHO YCTYINIA€T AKTUBHOCTH
3JIEKTPOKATAIN3aTOPOB U3 OJaropoaHbx MeTasuioB [ 1]. [Ipu 3Tom BaskHOE MPEUMYIIIECTBO TAKUX
MaTepHasioB - UX OM(YHKIIMOHAIILHOCTL: OHU CITIOCOOHBI KaTanu3upoBath kak PBB, Tak u PBK,
YTO MO3BOJSIET CO3/aBaTh 3JIEKTPOJIM3EPbl C OJUHAKOBBIMU KaTAJUTUYECKHUMH IMOKPBITUIMU
kKarona u anoja [2]. Takum oOpa3oM, MOBBIIICHHE KATATUTHUECKONH aKTUBHOCTU CYIb(UIOB B
PBK u PBB mpu coxpaHeHMHM HX CTAOMJIBHOCTH OCTaeTCs KIIOUEBOM 3agadeid ans ux
MPOMBIIIUIEHHOTO MIPUMEHEHHUS.

B mnacrosimeit pabore B paMkax TeopuH (YHKIMOHAJA IUIOTHOCTH C THOPUIHBIM
¢ynkumnonanom HSEO06 [3] m Teopum norenuumanoB BHenpenus [4] Obuia m3ydena PBK Ha
MOBEPXHOCTH CcynbPuaoB u (okcu)ruapokcuaoB Fe, Co, Ni, a Takke CMEIIaHHBIX COCITUHEHUIN
Coo.5Nio.5, Fe@Co u Fe@Ni, rae Fe siBisiercst ToueunsiM nedexrom. Pacuér cBoboaHOI sHEpTUN
['m66c¢ca rnementapubix craauii PBK ocymectsisiics B nmpubmmkennn Hopekosa [5], mpu sTom
OBLIIO MCCIIEZIOBAHO BIIMSHHUE CIMHOBOM MOJSpU3AallMM aKTUBHOI'O CaiiTa Ha NepeHanpsiKeHHe
PBK. bb11 ycTaHOBJIEH CAEAYIOMNNA PsAl AKTUBHOCTH:

e FeS; > Fe@NiS; > Fe@CoS2 > Coo.5Nio5S2 = CoSz > NiSz;
e FeHO:> > Fe@NiHO: > Fe@CoHO> > CoHO; > NiHO;
e Fe@Ni(OH); > Ni(OH); > Co(OH); > Fe@Co(OH), > Fe(OH)s.

[TocnenHuii XOpOWIO COTIACYETCsl ¢ SKCIEPUMEHTOM. BIiepBbIe IMOKa3aHa BaKHOCTh y4eTa
CIIMHOBBIX COCTOSIHUI akTUBHOTO 1ieHTpa B PBK.

Paboma evinonnena npu punarcosoii noodepaicke PH® (npoexm 24-13-00317).

[1] Jamesh M. I. and Sun X. // J. Power Sources. 2018. Vol. 400. Pp. 31-68.

[2] M. Plevova, J. Hnat, and K. Bouzek // J. Power Sources. 2021. Vol. 507.

[3] A.V.Krukau, O. A. Vydrov, A. F. Izmaylov, and G. E. Scuseria // J. Chem. Phys. 2006. Vol. 125, Ne 22.

[4] D. A. Maltsev, Y. V. Lomachuk, V. M. Shakhova, N. S. Mosyagin, L. V. Skripnikov, and A. V. Titov // Phys.
Rev. B. 2021. Vol. 103, Ne 20.

[5]1 J. K. Nerskov et al. / J. Phys. Chem. B. 2024. Vol. 108, Ne 46. Pp. 17886—17892.
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D0TOAKTHBHbIE KOOPAMHAIIMOHHbIEC COeIMHEHUS LIMHKA C
(peHmI10eH30THA30/I-3aMeIIleHHBIMU AMHIUHAMHA

Onennukos B.E.!'2, Cyxux T.C.!

Uncmumym neopeanuveckoi xumuu um. A. B. Huxonaesa CO PAH, Hosocubupck, Poccus
630090, Poccus, e. Hosocubupck, np. Axaoemuxa Jlaspenmvesa, 0. 3
’Hosocubupckuii 2ocyoapcmeennsiii ynueepcumem, Hosocubupck, Poccus
630090, Poccus, 2. Hosocubupck,yn. [lupozosa, 0. 1
vaceslavolennikov845@gmail.com

B pabGore mpencraBieHbl pe3yiabTaThl CHHTE3a ©  HUCCIEJOBAHHUS  CBOWCTB
KOOPAMHANMOHHBIX coequHeHnid nuHKA(I) ¢ HOBBIMH CHMMETPHUYHBIMH aMHIUHAMH,
comepkamMu  (heHIITOCH30THA30IbHEIN  (pbt) ¢dparmMeHT. AMHIUHBI TOJyYEHBI JABYMS
MeTogamMu: aMmuHupoBaHueM wumupomnxiopunoB RC(Cl)=N-pbt (R = H, Me, t-Bu)
cooTBeTcTByrOIMMU amMuHamMu NHo-pbt mu6o kongencamumerr NHa-pbt ¢ oprosdupamu B
IPUCYTCTBUH KaTAIMTUYECKUX KOJIMYECTB KUCIOTHI JIbtouca.

B cuHTE3MpoBaHHBIX KOMIUIEKcax (puc. 1) aMUIAMHBI KOOPAMHHPOBAHBI XEJIATHO
atomamu N ogHOro u3 ¢parmeHToB N-pbt ¢ 00pa3zoBaHHEM IIECTHUICHHBIX METAJUIOIUKIIOB.
CTpyKTypbl JaHHBIX KOMILUIEKCOB yCTaHOBJIEHBI MeTO10M PCA.

R
)\
N N
X—ZL
NN / SN N
{:} | @
Puc.1 Cxenernas popmyra mory4eHHbIX KoMIuiekcoB nuaka. R=H, Me, t-Bu; X=Cl, Br, 1.

CB00O/IHBIE aMUIUHBI HE MPOSBISIOT JIOMUHECIICHIIMIO B BUMMOM 001acTH, OJTHAKO B
UX KOMIUIEKCaX IIMHKA HAOII0AaeTCsl MHTEHCUBHAS JIIOMUHECEHIMs. Takoe pe3koe N3MEHEHNE
CBOMCTB MO3BOJISIET IIPEJIOKUTh JaHHBIE COCIMHEHHs B Ka4ECTBE CEHCOPOB HA MOHBI LMHKA.
WHTepecHo, 4TO JIFOMUHECLIEHTHBIE CBOMCTBA KOMIUIEKCOB 3aBUCAT OT Npupo sl conuranaa (Cl-,
Br, I'), uTo MOKeT OBITh CBSI3aHO MX Pa3HBIM IEKTPOHHBIM CTPOECHUEM.

Takum o00pa3oM, CHHTE3MPOBAaHHBIE KOMIUIEKCHl IHPEACTABISIIOT HMHTEpEC Kak
HNOTEHIMAIbHbIE JIIOMUHO(OPBI M CEHCOPBI, a BapbUPOBAaHHE CTPYKTYphl JMraHAa U aHHOHA
MO3BOJISIET TOHKO HACTpauBaTh UX (poToduszndeckre XxapaKTepUCTUKH.
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CuHTe3 MeTANI-OPraHuYeCKUX KOOPAMHAIMOHHBIX MOJUMEPOB
JIAHTAHOU/I0B U IIMHKA HA OCHOBE alleTHJIEHUIHBIX APOMATHYECKHX
KapOOHOBBIX KHUCJIOT

E.A. Iumokosa,*? P.B. Pexpkun,® M.A. Bongapenko®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
e.pilyukova@g.nsu.ru

Meramn-oprannueckue koopauHanuonusie nmonumepsl (MOKII) - kmace coenunenwii, B
KOTOPBIX aTOMbl METaUIOB OOBEAMHEHBI B CTPYKTYphl pa3HON pa3sMEpHOCTH 3a CYET
KOOpAMHAIIMYA K MOCTUKOBBIM OpraHMYECKUM JIUTaHaM.

OcoOblif UHTEpeC K M3YUYEHHUIO ITHX COCIUHEHHI CBSI3aH MPEXKAE BCETO C BHICOKHUMHU
MOKa3aTEeJISIMU TTOPUCTOCTH U YJIEIBHOM IUIONIAJAN MOBEPXHOCTH TPEXMEPHBIX CTPYKTYp, UTO
MO3BOJISICT MPUMCHSTh MX B KadecTBE d(D(PEKTUBHBIX COPOCHTOB ISl XPAHCHUS M Pa3ICICHHUS
cMeceil wim Ta30B. BBeneHwe pasinyHBIX (YHKIMOHAIBHBIX TPYII MOXET TNpUIaBaTh
MOJIUMEPaM YHUKAJIbHBIC KAaTAIMTUYECKHE M OINTHYECKHE CBOWCTBA, a BapbhbHUPOBAHMS Kak
METAJJIOLIEHTPA, TaK U CTPYKTYpbI JIMraHAa MO3BOJSET IMOJydaTh JONOJIHUTEIbHbIE HAOOpHI
XapaKTepUCTHK [1].

B nannHoii paGotre MBI COCPEIOTOYMIM BHHMaHUE HA MOJYYEHUU HOBBIX KapKacoB Ha
ocHoBe Zn, La, Tb, Gd u Eu ¢ psgom oprannueckux arneTUICHUIHBIX KapOOHOBBIX KHUCIOTHI.
Bcero 0110 mony4deHo 12 HOBBIX TOTUMEPOB C PA3IMIHBIMUA KOMOMHAIIMSIMHA METAJIOIICHTPA U
JUraHjaa.
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JIroMuHecHieHTHbIE CEHCOPHBbIE CBOMCTBA METAJLI-OPraHUYeCKUX
KOOPAMHALMOHHBIX MOJMMEPOB HA OCHOBE HOBOI'0 NPOU3BOIHOIO 2,1,3-
0eH30THaMa30/1a

B. A. llonennuxos* %, E. P. Jlynko? A. C. IToramos?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoéocubupck 630090
v.polennikov(@g.nsu.ru

Meramt-oprannueckue KoopauHanuoHHble mnonumepbl (MOKII) oTHOCHTENbHO HOBBIN
KJacC COEIMHEHHUH, KOTOPbIE MOIYT HPOSIBJIATE MHOMECTBO PA3JIMYHBIX (DYHKIMOHAIBHBIX
CBOWCTB: KaTaJlUTUYECKHUE, COPOLMOHHBbIE, MarHUTHbIE U Jp. OTIENBbHO MOXXHO BBIJICIUTH
momuHecteHTHble MOKII, Tak kak MX MOXHO HCIIOJIb30BaTh Ui co3nanusa LED-ycrpoiicts,
JIOMHHECHEHTHBIX METOK MJIM, YTO OoJjiee 3HAUYMMO, B KAuyeCTBE CEHCOPOB IS JCTEKLUHU
pa3IMYHBIX TOKCHYHBIX BELIECTB B OKpYXalolled cpene WiIM NpOAYKTax I[HUTaHUS.
[IpenmyniectBaMy NPUMEHEHHSI KOOPIMHAIIMOHHBIX MOJUMEPOB B KAYECTBE TaKUX CEHCOPOB
ABJIIIOTCA ~ BBICOKAsl ~CEJIEKTUBHOCTb, BO3MOYKHOCTb IPOBEJIEHUS JKCIPECC-TECTOB U
BO3MOXHOCTb pereHepanuu oopasua.

OaHMM U3 TOAXOI0B K CUHTE3Y JIIOMUHECLEHTHBIX KOOPAVMHALMOHHBIX IIOJIUMEPOB SABJIACTCS
UCIIOJIb30BaHUE OPraHUYeCKUX JIMTaHJoB-(1yopodopoB, Hampumep, HOpou3BojaHble 2,1,3-
OeH30xaabKoreH1Ma3onoB. OHU 00J1aaI0T HHTEHCUBHOW SMHUCCHEH M CTIOCOOHOCTBIO U3MEHSTh
cBou (oTodu3nuecKue CBOMCTBA (MHTEHCUBHOCTh WM IOJOXKEHUE MAaKCHUMyMa HCITyCKaHMS)
IpY B3aUMOCHCTBUY C pa3HbIMU aHANIUTaMH. B kauecTBe npou3BogHOTO ObLT BEIOpaH 4,7-1u(3-
KapOokcunupaszon-1-mi)-2,1,3-6enzoruaguason (HxLs). Jlannoe coequHenue panee He ObLIO
OIHMCAHO B JIMTEPATYpE, €ro CTPYKTypa U cocTaB ObutH noarsepxaeHa Merogamu AMP u CHN-
aHaJIU30M, ObUIN OAPOOHO U3yUYEHB! JIIOMUHECIICHTHBIE CBOMCTBA.

B nanHoli pabore oOcyxJaercs MOJyueHHE M H3yueHHE JIIOMUHECIIEHTHBIX CEHCOPHBIX
coiictB HOBbIX MOKII Ha ocHoBe H2Ls. CTpyKTypsl Tpex U3 HUX yJaJloCh YCTAHOBUTb METOIOM
PCA: [Znx(bpy)(Ls):], [Zn(H:20)(bpy)(Ls)], [Zn(DMF)(Ls)|-DMF (puc. 1.).

I ' .
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Puc. 1. Cxema cunteza MOKII [Znz2(bpy)(Ls):2].

JI71st 5TUX COeTMHEHMM ObUTH U3YUYEeHBI JIIOMUHECIIEHTHBIE OTKJIMKHU Ha Pa3JIMYHbIC aHAIUTHI:
MOHBI METAJUIOB, aHMOHBI, MECTHUIIN/IbI, AHTUONOTHKH. V3 MOTyYeHHBIX JTaHHBIX 0COOBIA HHTEPEC
IPEICTABIISIOT KATHOHBI TPEX3apsAHbIX METAIIOB (JIIOMUHUM, JKeJ1e30, TaJUIuii), a TaKXKe pas-
anunble popMbl GocdaT- U apceHaT-aHMOHOB. B MX MpUCYTCTBUU HAOMI0AAEeTCA 3aMETHOE YBe-
JMYEHUE UHTEHCUBHOCTH JIFOMUHECLICHIUU. J1JI MepeuncIeHHbIX aHAMTOB ObUIH OIPE/IeIeHbI
npenensl ooHapyxeHus. Takke ObLTH M3TOTOBIEHBI TECT-TOJOCKH, MO3BOJISIONINE TPOBOIUTH
9KCIPECC-TECTHI JJIsl ONMPEISICHUS HATHUUs IEPEUNCICHHBIX HOHOB B aHAJIM3UPYEMBIX MTPodax.
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FeTepOMeTaJIJII/I‘leCKI/Ie METAVI-OPraHN4Y€CKNE KOOPANHAINUOHHBIC MTOJIH-
MEPbI HA OCHOBC JITAHTAHU/I0B A 3aMel€HHbIX APOMATHYECCKUX KﬂpﬁOHOBbIX
KHCJI0T

Peovkun P.B."?, Iuniokosa E.A."?, Bonoapenxo M.A.?

!Hosocubupckuii 2ocydapcmeennuiii yuusepcumem, yi. Iupozoea 2, Hoeocubupck, Poccus
2Uncmumym neopeanuueckou xumuu CO PAH, np. Jlaspenmvesa 3, Hosocubupck, Poccus

r.redkinl @g.nsu.ru

Mertamn-oprannueckue koopauHanuonusie noaumepsl (MOKII; metal-organic framework,
MOF) npencraBistoT co00if MepCeKTUBHBINA KJIACC COSAMHEHHM, KOTOPBIE COCTOAT U3 HEOpra-
HUYECKUX «CTPOUTEIBHBIX OJOKOBY» (KaTMOHOB METAJJIOB JIMOO KIACTEPHBIX SA€P), CBA3AHHBIX
MeX]ly co00i OpraHn4ecKuMu Jurangamu [1].

W3BecTHO, 4TO cOeMHEHHS JTAHTAHOUIOB 001a1al0T YHUKAIBHBIMU (DU3UKO-XUMUYECKUMHU
CBOMCTBaMM, B TOM YHCJIE JIOMUHECLIEHTHBIMH, YTO aKTUBHO HCIIOJIb3YETCS IIPU CO3JIaHUU Xe-
MOCEHCOPOB Ha pa3HOOOpa3HbI€ aHAIUTHI, B TOM YUCJIE BPEAHbIE U ONIACHbBIE BEIIECTBA, UCIOb-
3yeMbl€ B IPOMBIIIIICHHOCTH [2].

B nanHO#t paboTe HamMU TOJTydeHa cepusi KOMILICKCOB ¢ KoMOuHarme metauioB Gd-Dy u
Eu-Dy na ocHoBe 5-uoauzodraneBoit kuciotsl (5-iip). C momorisio meroaa POA ynanocs ycra-
HOBHTb, 4TO Mopoiukoas audpakrorpamma [GdaDyg(5-1ip);(DMF):] coBnanaer ¢ uncroii ¢a-
301 moxydeHHOTo paHee coenunenus [Dyz(5-iip)3(DMF)]. [lomydeHnHble CEKTPHI MPEACTaB-
JICHBI HA pUCYHKE 1.

intensity
i -
r

[GdADyB(3-ip)3(DMF)

Jk U (Dy(5-ip)3(DMF))
_JU [Gdp(5-ip)3(DMF)]

20

Pucynok 1. IToporkoBsie AUPPAKTOrpaMMBI JIJIsl TOMO- ¥ TETEPOMETAITTMUECKUX KapPKACOB.
Cnucok Jureparypbl

1. Freund R. et al. The current status of MOF and COF applications //Angewandte Chemie Inter-
national Edition. — 2021. — T. 60. — Ne. 45. — C. 23975-24001.

2. Pan M. et al. Single-phase white-light-emitting and photoluminescent color-tuning coordina-
tion assemblies //Chemical reviews. —2018. — T. 118. — Ne. 18. — C. 8889-8935.
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3aBuUCHUMOCTH ((CprKTypa-CBOﬁCTBO)) JETYYHX TpI/IC-B-IlI/IKeTOHaTHI)IX
KOMIIJIEKCOB M€TAJIJIOB

A. B. CaprakoBa,“® A. M. Maxkapenxo,® C. B. Crsicoes,” H. B. Kyparsesa,® JI. I1. ITnugyp,* K.
B. XKepukopa“®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090

a.sartakova@alumni.nsu.ru

MeTtoa XUMHUYECKOTo Oca)KAeHus u3 ra3oBoil gassl (MOCVD) sBnsercs nonyasipHbIM
crocoboM monydeHus: (PYHKIMOHATBHBIX MOKPBITUNA W3 JETYYMX KOMIUIEKCOB METaJUIOB C
OpraHMYECKUMH JUranaamMu. Hanmane npenu3snoHHON HHPOPMAITIH O TEPMUYECKUX CBOWCTBAX
IPEJIIECTBEHHUKOB, a TaK)KE XapaKTEepPUCTUK HX MapooOpa30BaHUS MOXKET CYIIECTBEHHO
00JIerYnTh OPTaHM3alMIO TaHHOTO Tpoliecca. B-J{uKeToHaThl METAJIOB HAXOAAT IPUMEHEHHE B
kauectBe MOCVD-nipeaiecTBeHHUKOB, 0JIarogaps MOAXOMSIIMM TEPMUUYECKHM CBOMCTBAM,
KOTOpPbIE MOKHO BapbUPOBATh IIYTEM U3MEHEHMS CTPOCHUSI TEPMUHAIIBHBIX 3aMecTuTenien. /s
MOHUMAHHUS STOW 3aBUCUMOCTH HEOOXOJUMO HCCIEIOBAHUE KPUCTAIUIMUECKON CTPYKTYpPHI
COCIMHECHUM.

C 3T0#i 11eTbI0 BBIOPAH Psiji U30JIUTaHIHBIX Mpuc--AUKETOHATHBIX KOMIUIEKCOB CKaHIUS
¥ UHAHS ¢ pasHooOpa3HeiMu TepMuHaIBbHEIME 3amectutensimu (CHz, CH>CH3, CH(CH3),, CF3,
CF>CF3, (CF2)2CF3, Ph u ap.), GONBIIMHCTBO U3 KOTOPBIX SBISIOTCS HOBBIMU COCIMHCHUSMHU.
Metonom PCA noiyyeHsl ¥ IPOAHATU3UPOBAHBI KPUCTAIIMUECKUE CTPYKTYPBI X€JIaTOB, B TOM
YHCJIe UCCIE0BaHbl YKOPOUEHHbIE MEXMOJIEKYIJISIpHbIE KOHTaKThl. Onpe/iesieHbl TeMIepaTypbl
U TEPMOJAVNHAMUYECKHNE XAPAKTEPUCTHUKU ILIABICHUS KOMIUIEKCOB, M3MEPEHBI TEMIIEPATypPHbIE
3aBUCHMOCTH JIaBJICHUS HACBIIICHHBIX MapOB COCIMHEHHUI U pacCUMTaHbl TEPMOJIHMHAMUYECKUE
XapaKTePUCTHKU HX MMapooOpa3oBaHUs. ODHTAIBIUU M HSHTPONHH (Ha30BBIX MEPEXO0JI0B
KOMILJIEKCOB OTHECEHbl K CTaHJApTHOM Temmeparype [jsi KOPPEKTHOTO CpaBHEHMS.
OOHapyKeHbl CXOKH€ TEHACHIMM B HM3MEHEHUM TEMIIepaTyp IUIABICHUS U JIETYYeCTH B
n3oaurananbix pagax komruiekcoB ckanaus(I1l) u nuausa(Ill) B 3aBucuMocTu ot cTpoeHus.
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Kommuiekcobl MHAUSA ¢ JUMMHHOBBIMHY JIUTAHIAMM: CUHTE3, CTPOCHHE U
JIOMHUHECHEHTHbIE CBOMCTBA

E. C. Cenpix.*% 5. C. ®oMeHKO?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
°HI'Y, yn. ITupozosa 2, Hoéocubupck 630090
e.sedykh@g.nsu.ru

OLED TexHOJMOTMH, KOTOPBIE B TOCICIHUE NECATUJICTHS TMONY4YWIH OypHOE pa3BUTHE,
aKTUBHO BHEJPSIOTCS BO Bce cephl MOBCceTHEBHOM KU3HU. HecMOTpst Ha 3TO, COBPEMEHHBIE
OLED nucruien umerot psig npobaem. Camasi 607bIlas U CI0XKHAs U3 HUX 9TO CO3JJaHUE HOBBIX
3¢ (GEeKTUBHBIX AMHUTTEPOB B cuHed oOmactu cnektpa [1]. Ha paHHbBIE MOMEHT, CHHUHE
TroMUHO(OPBL, KoTophie npuMeHstoTcss B OLED nucruiesx o6magaroT psaoM HexocTaTtkos: (1)
HeontuManbHble 3HaueHus IQE u (2) mpobnemsr ¢ poctmkenueM tpedyemoro CIE, ocraBasch
IPUHLUINATBHO HECTAOMJIBHBIMU U MMesI KOpOTKUM cpok >ku3HU. Kommuexcel unpusa(Ill) c
JTUUMUAHOBBIMU JIMTAHIAMH MOTYT 00JiajaTh TEMHO-CHHEW JIMTAHTHOM SMHUCCHEH, a 3a CYeT
¢ dexTa TAKEIOro aroma SMUCCUS OyAeT TpUILIETHOW. [l TPUIUIETHBIX H3Iy4aTenei
KBaHTOBas 3(HEKTUBHOCTH JTIOMUHECHEHIINH MOXKET AocTUrath 100%, 4TO ABISETCS OTPOMHBIM
MPEUMYIIECTBOM 10 CPABHEHHIO C OOBIYHBIMU (PIIyOPECIICHTHBIMHU U3YyYaTeIsiMU, I KOTOPBIX
KBaHTOBBII BBIXOJ] TEOpPETUUECKU orpaHuyeH 25% [2]. B nanHoii pabote npu B3auMoeiicTBUN
xsopuna uuauA(Ill) ¢ mpon3BoAHBIMU XJIOPHHMPHUAA3MHA U aleHAQTECHIUMMHHA B HTaHOJIE B
cootHommeHnH 1:1 0buH mosrydensl koMiuiekcesl coctara [In(L)CL][InCls] u [In(L)(H20)Cl3] (L
— IUUMHHOBBIA Jnuranp). l[lomydeHHble coeiWHEHHS OBUIM JIETAIBHO OXapaKTEePH30BaHBI
Ha00poM (PU3MKO-XUMUYECKHX MeT0/10B. CTpOeHHE MOJYyUYEHHBIX COCIUHEHUIN YCTAaHOBIIEHO C
nomoibio PCA. beutn 3anucansl CrieKTphl BO30YKIeHUS U (DITyOpECICHIIMH B TBEPIOM TEJIE.

Paboma evinonnena npu punarcosoii noodepaicke PH® (PH® Ne 25-13-00200).

[1] A. Monkman, ACS Appl. Mater. Interfaces, 2022, 14, 20463-20467.
[2] H. Yersin, Triplet Emitters for OLED Applications. Mechanisms of Exciton Trapping and
Control of Emission Properties. In Top Curr Chem, 2004, 1-26.
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CuHTe3, CTPOEHUE U JIIOMUHECIIEHTHbIE CBOMCTBA OKTAYIPUYECKUX
KjaacTepHbIX KoMILIeKcOB peHns [{ResQs}(PnPhs)n(MeO)s—n]m (Q =S niam Se,
Pn =P, As, Sb)

M.C. Cubupskos,*? U.B. Kamnuk,” K.A. Bpbuies?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
M.sibiryakov(@g.nsu.ru

OxTasapuyeckre KiIacTepHble KOMIUIEKCH peHus ¢ obeit hopmynoi [ {ResQs}Ls]™ (Q
= S wm Se, L — anukanpHBIA JUraHA) IPUBICKAIOT OONBIIOE BHUMAHHE HCCIEIOBaTeNlel B
TEUCHHE TOCIHEAHUX JABYX JAecATwieThid. JUIsi  JaHHBIX COEAWMHEHHM  XapaKTepHa
(dhocdopeceHHsI B KpaCHONH 00JIACTH CIIEKTpa, a CIEAOBATEIHHO, MOXKHO MPEATOIOKUTh UX
MOTCHIIMAIBHOE HCITOJIb30BAHHE B KAueCTBE KOMIIOHCHTOB JIFOMHHECIICHTHBIX MAaTEPHAJIOB,
areHToB I (poToAMHAMUYECKON Tepanuu U OuoBmzyanusatopoB [1, 2]. Kmacrepnoe smpo
{ReeQs} 3" aBisercs OTHOCUTENLHO MHEPTHOM YacThI0 KOMIUIEKCA, TOTAa KaK alvKalbHbIE
JUTaHIbl MOTYT OBITH 3aMeEIIeHbI JH00 MOAU(DUIMPOBAHBI B XOA€ PA3IUYHBIX XMUMHUYECKUX
npespaniennii. Takum oOpa3zom, MOIUGUIUPYST TUTAHTHOE OKPYKEHHE TAHHBIX KOMIUIEKCOB,
BO3MOXKHO HE TOJBKO MOJYyYUTh HOBBIC KIIACTEPHBIC COCTUHEHHSI, HO U HAIIPABJICHHO U3MEHUTh
uX (GoToPU3NIECKNX XapaKTEPUCTHK, MOCKOIbKY alMKAIbHBIC JTUTAHbl 3HAYUTEIBHO BIIHSIIOT
Ha JIIOMHUHECHEHTHBIE CBOMCTBA KIIACTEPHBIX KOMIUIEKCOB.

HenaBHo  HamMm  OBUIM  CHHTE3HPOBAHBI ~ T'€KCAMETOKCHIHBIC  KOMIUICKCHI
[{ResQs}(MeO)s]*, KoTopble BBHIY HAIMYKS OTHOCUTEIBHO JaOMIbHBIX alMKAIbHBIX JJUTAH/I0B
yI00HO BOBJIEKAaTh B PEAKIUU JHUraHAHOIO OOMEHa B OpraHM4ecKux pacTBopureisx. B
pesynbrare uccnenosanus cucteMbl «[ {ResQst(MeO)s]* + PnPhs» GbUIM CHHTE3MPOBaHBI U
0XapaKTepHU30BaHbI KOMILJIEKCBI mpanc-[ {ReeSes} (PnPh3)4(MeO):], mparc-
[{ResSg}(PPh3)s(MeO)2] u yuc-[{ResQs}(PPh3)4(MeO),]. Ilyrém manpHeiimelr Moaudukanuu
aurangHoro okpyxenust mparnc-[ {ResQs} (PPh3)4(MeO)2] u mpanc-[ {ResSes} (SbPh3)s(MeO):]
Obula  MPOJECMOHCTPUPOBaHA  BO3MOXKHOCTh  mojdydeHus [{ResQs}(PPh3)s(MeO)]" wu
[{ResQs}(PPh3)s]*", a Taxke kommuekcoB mpanc-[{ResQs}(PPh3)s(CF3COO0):] u mpanc-
[{ResSes} (SbPh3)4(CF3COO).], coamepxammux TpudTopaneTaTHblii JUTaHA B KadyecTBE
anMKaIbHOTrO.

B pe3ynbraTe paboThl ObUIH OTYYEHBI U 0XapaKTEPU30BaHbI 17 HOBBIX OKTadAPUUYECKUX
KJIACTEPHBIX KOMILJIEKCOB peHwusl. J[ns OONBIIMHCTBA COCIUHEHHMM ObUIM 3amMUCaHbl CIIEKTPHI
JIOMUHECIICHIINM U OMNpPEJEICHbl KBAaHTOBBIE BBIXOJbl M BpeMEHa >XU3HU. BrepBbie ObLIH
MOJIyYEeHBI TeKCapEHUEBbIe KOMIUIEKCHI, cojepKamue 5 win 6 Mojiekyn Tpudpenundochuna B
KayeCTBE aNMKAIBHOTO JIUTAHIA, a TAKXKEe KOMIUIEKCH C TpuU(TOpaleTaTHbIM aluKalbHBIM
JIMTaH]IOM.

[1]. Kashnik I.V., Rebours J., Dumait N., Brylev K.A., Molard Y. J. Mater. Chem. C, 2024, 12,
8398.

[2]. Akhmadeev B.S., Nizameev I.R., Kholin K.V., Voloshina A.D., Gerasimova T.P.,
Gubaidullin A.T., Romashchenko A.V., Zavjalov E.L., Kashnik [.V., Brylev K.A., Mustafina
A.R. J. Colloid Sci., 2024, 659, 1052.
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OxkcajlaToOKynpaTbl AMUHHBIX KOMILJICKCHBIX COJIeH — NMpeAleCTBeHHUKHU
MeTacTadMJIbHbIX TBepAbIX pacTBOpoB B cucteMax M-Cu (M = Co, Rh, Ir)

B. W. Cunnna,® E. 10. ®unatos,” A. E. 3asyna,*? C. B. Kopenes?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
varvara@niic.nsc.ru

MertacTabuibHOE COCTOSHHME — 3TO MPOMEKYTOUHOE KBAa3UPABHOBECHOE HEPreTHMUYECKOE
COCTOSIHME, B KOTOPOM CHCTEMa MOXET HaXOJIUThCS Kakoe-TO Bpems. MeracTaOWibHbIE
HAHOCIUIaBBI MOTYT OOpPa30BBIBATHCSA TIPU CHHTE3€ MHOTOKOMIIOHEHTHBIX HaHOYACTHII,
NOJYYCHHBIX W3 TEPMOAMHAMUYECKA HECMEIIMBAIOMIMXCS DJIEMEHTOB, HPU HCIOJIb30BAHUU
HEPAaBHOBECHBIX CHHTETHYECKHX II0AXO0JI0B, KOTOpBIE IO3BOJSIOT JOOUTHCA OBICTPOTrO
dbopmupoBanus Hanouactuil [1]. Korma xapakTepucTHKH CMEIIMBAEMBIX METAJLJIOB CHIIBHO
pasnuyaoTes, Ui MOJIy4eHUs HAHOCILIaBOB TpeOyroTcs 0oJiee KeCTKHe MOAXO0/bI, HallpuMep,
TEPMHUYECKOE PAa3JIOKEHUE COeIMHEHU-pemecTBeHHuKoB [2]. Mcmonb3oBaHue Takoro
HEpaBHOBECHOT'O IMOJXOAAa MpPU CHHTE3€ HAHOYACTHUI] IIO3BOJISET IOJyyaThb OOBEKTHl C
YHHUKAJIBHBIM COCTABOM, CTPYKTYPOI M CBOWCTBAMU 3a c4eT (hOopMHUPOBaHHUS Ie(HEKTHBIX CUCTEM
¢ U30BITOYHOI MOBEPXHOCTHOM SHEPTHEH U U3MEHEHHOM 3JIEKTPOHHOM CTPYKTYpoii [3].

B xonme mpoBeneHHO# paboThl Oblia moiydeHa u oxapakrtepusoBana (PDA, PCA, UK-
cnekrpockonusi, CHN ananu3) cepus KOOpAMHAIIMOHHBIX COEIUHEHHUMU-NIPEAIIECTBEHHUKOB
[M(NH3)5CI[[Cu(H20)(C204)2], [M(NH3)6]2[Cu(H20)(C204)2]2[Cu(H20)2(C204)2]:2H 0  n
[M(en)3]2[Cu(H20)(C204)2]2[ Cu(H20)2(C204)2]-nH20 (M = Co, Rh, Ir). [Iporecc Tepmuueckoro
Pa3NOKEHUsI TONYYCHHBIX COEIUHEHHM ObLI MOAPOOHO H3y4YeH B BOCCTAHOBHUTEIBHOM U
WHEPTHOM aTMocdepax. [Ipu TEPMOAECTPYKIIUU
[Co(en)s]o[Cu(H20)(C204)2]2[Cu(H20)2(C204)2]- 10H20 B BOCCTaHOBUTENBHON aTMocdepe
OblTa moNydeHa JByXdaszHas cMech TBEpIbIX pacTBOpoB Co00.090Cuo.91 U Coo.75Cuo.25, KOTOpHIE
ABIISIIOTCS] HauboJiee GOoraThIMK IO B3aUMHON pacTBOPUMOCTH HaHOcIIaBaMu B cucteme Co—Cu,
HE COJICPKAIIMMU B CBOEM COCTaBE APYTUX COeTUHEHUM. [IpH pas3iokeHNn KOMIIJIEKCHBIX COJIEH
B cucteme Rh-Cu Obutn nmosryueHsl MeTacTaOUIIbHbBIE TBEPbIE PACTBOPBI OOraThie MO0 B3aUMHOM
pactBopuMocTH MeTaioB. A B cucteMe Ir-Cu mokazaHa BO3MOXXHOCTH (POpMUpOBaHUS
0JIHO(a3HBIX METACTAOMIBHBIX TBEPABIX PacTBOPOB Iroso0Cuoso U Iro40Cuoeo mpu Tepmonuse
[Ir(NH3)sCl][Cu(H20)(C204)2] u  [Ir(NH3)6]2[ Cu(H20)(C204)2]2[ Cu(H20)2(C204)2]-2H-0,
COOTBETCTBEHHO.

[1] Ferrando, R., Jellinek, J., Johnston, R. L., Chem. Rev., 2008, 108, 3, 845.

[2] Filatov, E. Y., Borodin, A. O., Kuratieva, N. V., Plusnin, P. E., Urlukov, A. S., Potemkin, D.
I., Korenev, S. V., Kostin, G. A., New J. Chem., 2022, 46, 39, 19009.

[3] Scaramuzza, S., Agnoli, S., Amendola, V., Phys. Chem. Chem. Phys., 2015, 17, 42, 28076.
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CuHTe3 HAaHOPA3MEPHBIX LINHUHEeIel TEPMOJIU30M XPOMATOB U AUXPOMATOB
aMMHMHOKOMILIEKCOB KoOaabTa(llIl)

I1.B. Tapacosa,*? E.}IO. ®unatos *

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [upozosa 2, Hoeocubupck 630090

p.arshavskaya@g.nsu.ru

HInuaensmu Ha3biBaloT coequHenuss AB>O4 oOpa3oBaHHbIE KyOWYEeCKOH TUIOTHEHIIEH
YIAKOBKOW KHUCJIOpOoJia (OKCHIIMHMHENIN), B KOTOPOH YacTh TETPAdIPUUECKUX ITyCTOT 3aHsITa
KaTHOHAMH JBYXBAJIEHTHOTO MeTaia A%Y, a OKTadqpUYECKHE ITyCTOTHI 3aHATHI TPEXBAJIECHTHBIM
xkatuoHoM Mertamta B3". Tlpenmonaraercsa, uro B cucreme Co0304/CoCr2Os BO3MOKHO
o0Opa3oBaHHe TBEPJIbIX PACTBOPOB TaK KaK 3TU COCAMHEHUS HM3OCTPYKTYpHBI. [[ns koOanmbpT-
XpOMOBOH HIMHUHETN (KOXPOMHUTOBOM) IIUPOKO M3yUYEHbl MAarHUTHBIE CBOMCTBA, MO3BOJISIOLINE
UCIIONIb30BaTh €€ B JETEKTOpaX MAarHUTHOTO MOJs WM XK€ B YCTPOMCTBaX JUIisl XpaHCHUS
uHpopMalmu. B mocnegHue roapl MCCIeA0BaHUs IIMUHEIeH CTalu cMemaTh POKyc BHUMAHUS
Ha KaTaJIMTUYECKHE CBOMCTBA M OCOOBIH MHTEPEC BBI3BIBAIOT HAHOpPA3MEpHBbIC (OPMBI ITUX
MaTepuayioB, IOCKOJbKY yMEHBUIEHHWE pa3Mepa YacTUI] 3HAYUTEIbHO TMOBBIIIAET UX
KaTAJINTUYECKYIO aKTUBHOCTb.

CymiecTBYIOT pa3IUYHbIC MOJIXOJbI K CHHTE3Y, BO3MOXKHOCTH MOJM(HUKAIMH COCTaBa
(monupoBaHue), a Takke MOpPGHOJIOTUU KOXPOMUTOBOM IMIMUHETH. OJHUM U3 MEPCIEKTUBHBIX
MOJIXOJIOB SIBJISIETCS TEPMHUUECKOE PA3I0KEHHE KOMITJIEKCHBIX COJIEH-TPE/IIIIECTBEHHUKOB. DTOT
METOJI HE TOJBKO JIETKO OCYIIECTBUM, HO U OTHOCUTCS K METOJIaM CHHTE3a, IMO3BOJISIOUINM
KOHTPOJIHUPOBaTh MOpQoIoruio U (pa3oBblii COCTaB MOTydaeMblX HaHodacTull. Kpome srtoro,
JAHHBII METOJ 3a4acTyIO MMO3BOJIAET JACTAIbHO U3Yy4yaTh MPEBPAIEHUS COCIUMHEHUN Ha KAXKIOM
JTarne ¢ MoMoIb0 pu3uko-xumudecknx mMeto 0B ananusa (9A, UK, PCA, POA, TT'A) u Takum
0o0pa30M Moy4arh HIIMHHEIN IPECKa3yeMoro pa3Mepa U cocTaBa.

B nannoit pabore paccMaTpuBaeTCsl BO3MOXKHOCTH TOJYYEHUS CHHTETHYECKUX
HIMUHENIeH ¢ pa3MepaMu obsiacteld KorepeHTHoro paccessHust 10 S0 HM. CHHTE3MpOBaHBI H
OXapaKkTepu30BaHbl ~ HAOOPOM  (U3MKO-XMMHYECKHX  METOJOB  KOMILJIEKCHBIE  COJIH
[Co(NH3)sCI]CrO4, [Co(NH3)s]CrO4CI-3H20, [Co(NH3)6]2(Cr207)3, [Co(NH3)s](Cr207)NOs.
BnepBeie  cTpykTypHO — oxapaktepu3zoBaHa  MerogoM  PCA  KOMIUIEKCHas  COJb
[Co(NH3)6](Cr207)NO3.  OmucaHbl  OPOLECCHI  TEPMHUYECKOTO  PA3NIOKEHUS  COJied
NPEIIECTBEHHUKOB B MHEPTHOM, BOAOPOAHOM, OKMUCIUTENBHONW aTMocdepax; MoKa3aHO, 4TO
YaCTUIBl C HAMMEHBIIUM pa3MEpPOM TOJYYAIOTCS B pe3yJbTaTe TEPMOJIM3a B HMHEPTHOMN
atMocdepe, a Tak Ke IPEIT0KEeH MEXaHU3M TEPMOJIN3a KOMIUIEKCHBIX COJIEH B OKUCIUTEIHLHOU
atmocdepe. [Tokazano, uro oTxur B arMmochepe Bo3ayxa npu 370 © B TedeHUE HECKOJIBKUX YacOB
Wi TepMmoiu3 npu temmeparypax 500 © u Bbllle MPUBOAUT K (POPMUPOBAHUIO IIEJIEBOTO
IPOAYKTa — KOXPOMUTOBOW HIMTHMHEIH.
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CuHnre3, ¢poropuznyeckue CBOMCTBA U (POTOUMHAYUMPOBAHHAS
TpaHcopManus NUPA30JIaT-THONATHBIX KIacTepoB Ag(I) ¢ N-moHOpHBIMH
JIMTaHJAaMM
K.C. Tatapunosa,® A.A. Turos,* IL.A. A6pamos,® O.A. ®umunmnos,? E.C. Illyouna?

‘UHD0C PAH, yn. Basunosa 28 cmp. 1, Mockea 119334
® UHX CO PAH, np. Jlaspenmveea 3, Hosocubupck 630090
katatatarinova2062@gmail.com

Huknnueckue TpEXbsAEpHbIE MUPa30JaTHbIE KOMIUIEKCH cepeOpa [AgPz]s npuBiekarot
UHTEpEC HuccienoBaTesied Onaromapss CBOEH YHHKAIBHONW KOOPAWHAIIMOHHOW XHMHHU W
¢dorodusnueckumMu cBoiicTBaMu. J[aHHBIE COETMHEHHS MOTYT CIIY’)KUTh B KA4€CTBE ITPEKYPCOPOB
JUISL CHHTE3a TeTePOIMTaHIHBIX KJIACTEPHBIX KOMIUIEKCOB, COXPAHSSI IIPH STOM MUPA30JIaTHBIE
muradapl [1]. TuomaTHble TUTAHABI TAKXKE MIUPOKO MPUMEHSIOTCS B XHUMHUHU KiacTepoB d'0-
MeTayyioB (rpynna 11), HOCKOJIbKY OHU HPUIAIOT TAKUM CHUCTEMAaM BBICOKYIO CTaOWIIBHOCTH U
o0ecrevynBaroT MIUPOKOE CTPYKTYpHOE pa3sHooOpasue. Kak mupaszonaTHble, TaK U THOJATHBIC
JUTaHbl BEICTYMAIOT B POJIM MOCTHKOBBIX JIMTaHIOB-TIPOTHBOUOHOB.

B nannoit paboTe Mbl 00beIUHMIH 002 TUTIA TUTAHOB JJIs CO3/IaHUSI HOBBIX KJIACTEPHBIX
cTpykryp. llomydyena cepust HOBBIX TNOJHMAJIEPHBIX COEIMHEHHMH cepebpa cocraBa
[Ags(Pz)4(StBu)sL4] m [Ags(Pz)4(StBu)4L2], Tne L - moHOneHTaTHBIN, a L' - OupeHTaTHBIHI
azoTconepkamuii murana. VX cTpoeHHWe W CHEeKTpalbHBIE CBOWCTBA M3YYEHBI KOMIUIEKCOM
(bU3UKO-XMMHUYECKUX METOJ/IOB, a TaKXKe MOCPEACTBOM KBAaHTOBO-XMMHUYECKHX pacueToB. [Ipu
obnmyuennn Y®D-cBerom komiuiekca [Ags(Pz)s(StBu)sPys] mpoucxomur ero crpykrypHas
nepecTporika ¢ oOpa3oBaHHeM kiactepa Oosbinero pasmepa [Agi4(Pz)s(StBu)g]. braromaps
nabunpHOocTH THpuauHa B [Ags(Pz)4(StBu)4Pys] BO3MOXKHA ero 3ameHa Ha XelaTUPYIOLIUE
a30TcoeprKallue JUraHisl - npousBoausie 1,10-¢penantponuna u 2,2’ -0unupuauna. [lono6Hsie
NPEBPAICHUS OTKPHIBAIOT MEPCIIEKTUBHI JJIs1 HAIPABJIEHHOTO JM3aifHa KIACTEPHBIX CTPYKTYP C
3aJJaHHBIMU CBOMCTBAMM.

Paboma eévinonnena npu ¢punarcosoti noodepoicke PH® (npoexm 19-73-20262).

[1]S.K. Peng, Z. Lu, M. Xie, Y.L. Huang, D. Luo, J.N. Wang, Chemical Communications, 2020,
56, 4789-4792.
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MeTtajul-opranudeckie KOOPAUHAIMOHHbIE MOJIMMEPbI HA OCHOBE
KapOOKCWJIATHBIX KoJiel {Zn2} U {Zn1o} KaK NOTeHUHAJIbHbIE aICOPOEHTHI U
CEHCOPbI

M.A. Tomac,*%" A.A. JIsicoa,” JI.H. JIpi6nes,? JI.I'. CamcoHeHKO®
“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
°HI'Y, yn. ITupozosa 2, Hoéocubupck 630090
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Meramt-oprannueckue koopauHanuoHHble mnoguMepsl (MOKII) - »To HOBBIA Kitacc
MUKPOIIOPUCTBIX TBEPABIX BEIIECTB, KOTOpbIE, Onarogaps CBOEMY CTPYKTYPHOMY H
(YHKIIMOHATBLHOMY pPa3HOO00pa3ni0, WHTEHCHBHO H3y4YajUCh B TEYEHHE MOCIEAHHX JBYX
JECATUIIETUH, YTO BIOCIEACTBUU NMPUBENO K UX MOTEHIUAIbHOMY HUCIOJIb30BAHUIO B KAUECTBE
ra3oBbIX aJCOPOCHTOB, JIIOMHUHECIICHTHBIX JaTUYMKOB, KATATUTHYECKHUX, ONTUYECKUX U
MarHUTHBIX MaTepuaios [1].

B kauectBe MocTukoBbIX JuranaoB npu cuHtese MOKII yaie Bcero ucnosiab3yroTcs
KapOokcunaTel.  bosnpiiero  pazHooOpasusi  CTPYKTYp  MOXHO — JIOCTMYb  BBEJCHHEM
JOTIOJIHUTENBHOTO ~ N-TOHOPHOIO ~ MOCTHMKOBOrO  JMrasaa. lcmonb3oBaHHe  TpPEThEro
MocTuKkoBoro Jmranga B cuHrese MOKII penko mnpuBOAMT K BKIOYEHHIO €0 B
KOODAMHAIIMOHHBIA TMOJIMMEP B CBA3M C HHU3KOH BEPOATHOCTHIO CaMOCOOPKU CIOYKHOTO
MOJIUMEPHOI'0 KOMIUIEKCa, COCTOSIIET0 U3 HOHOB METAJlJIa U TPEX MOCTUKOBBIX JIMUTaHAOB. Tem
HEe MeHee B Halel JabopaTopun ObUIH mostydeHsl aBe cepu HOBbIX 3D MOKII, mocTpoeHHbIX
Ha OCHOBE KapOOKCHIIATHBIX KOJIEIl {Zni2} U TPEX MOCTUKOBBIX JINTAH/IOB: KapOOKCHUIATHOTO, N-
JOHOPHOTO ¥ JICTIPOTOHHUPOBAHHBIX TJIMKOJIEH (dTWieHrmKous, 1,2-npomanauona, 1,2-
Oyrannuona, 1,2-neHtanauoinia u rauiepuna) [2, 3]. Jannas pabota sSBIsS€TCS MPOIOTKECHHEM
JIaHHBIX KccieaoBanuii. Hamu noixydeno ase cepuu HoBeIX 3D MOKII, mocTpoeHHBIX HA OCHOBE
KapOOKCHJIATHBIX Koyienm {Zni2} wmum  {Znio}, CBSA3aHHBIX Jpyr ¢ JApyroMm 2.5
dbypanaukapObOKCHIIaTaMH (fdc?), 1,4-nrazabunukio[2.2.2JokTaHomM (dabco) u
JE€IPOTOHUPOBAHHBIMU IIHKOIsIMu G102,

IlepBast cepus coemunenuit [Zniz(fdc)s(dabco)s(GlO2)s]-xDMF-yH,O (DMF = N,N-
aumetmwidopmamun, GlO,* = stunenrmukonsr, 1,2-npomanguonar, 1,2-6yranmuonar u 1,2-
NEHTaHMoJIaT) H30CTpyKTypHa coequHeHusiM cepun NIIC-20 [3] m umeeT Me30m0n0CTH
pasmepoM 25 A, BXomel B KOTOpblE peanu3yloTcs depe3 KapOOKCHIATHBIE KONIbHa {Znia},
(YHKIIMOHAM3UPOBAHHBIE  TIWKOJSATHBIMU  OCTaTkamMu. BrTopas cepus  coeaMHEHUI
[Zn0(fdc)4(dabeo)(G102)s]- xDMF - yH20 (G1O2* = 1,2-nponanguonar, 1,2-6yranauonar u 1,2-
NEHTAH/IMOJIaT) SBISETCS aOCOJIOTHO HOBOMW, MOJy4aeTcs NpU OOJBIIOM COOTHOLICHUU
[Zn?"]:[dabco] n umeeT s>maMnTHYECKHE monocTH pasmepoM (14x14x18) A3, ca3anHBIe MeXTy
CO0OIA.

[1] N. Stock, Sh. Biswas. Synthesis of Metal-Organic Frameworks (MOFs): Routes to Various
MOF Topologies, Morphologies, and Composites. Chem. Rev., 2012, 112 (2), 933-969.

[2] A. A. Lysova, D. G. Samsonenko, P. V. Dorovatovskii, V. A. Lazarenko, V. N. Khrustalev,
K. A. Kovalenko, D. N. Dybtsev, V. P. Fedin. J. Am. Chem. Soc., 2019, 141, 17260-17269.

[3] A. A. Lysova, D. G. Samsonenko, K. A. Kovalenko, A. S. Nizovtsev, D. N. Dybtsev, V.
P. Fedin. Angew. Chem. Intern. Ed., 2020, 59, 20561-20567.
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CHUHTE3, CTPOEHUE, UCCJIEJJOBAHUE MMOCT-CUHTETHYECKOM
MOJUPUKAIIMU HOBBIX KOOPJIUHAIITMOHHBIX COEJJMHEHUN
P3M(II) C TPAHC-3-(3-IIUPUIUT)AKPUJIOBOM KUCJIOTOM

J. A. Yimakos,*? I1. A. JlemakoB®
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[Toct-cunretnueckass wmoauduxanusa (IICM) mnpexacraBmser coboii 3¢ deKTuBHBIN
UHCTPYMEHT JIJIsl CO3JaHUS HOBBIX BEILECTB U MAaTEPHUAJIOB C PA3JIMYHBIMU CBOMCTBAMU, UCXOS
Y3 OJIHOTO COeqUHEHHSI-«TUTaT(Gopmby. COeAMHEHUS TAHTAHOUIOB SIBJISIOTCS IEPCIIEKTUBHBIMU
KaHIUJIaTaMU ISl CO3aHusl JTJIOMUHECIICHTHBIX MaTepHrayioB, Tak kak noHbl P3M(III) o6manarot
Mpeicka3zyeMo, y3KonoaocHoi gochopeciieHineii ¢ BLICOKUMU KBaHTOBBIMH Bbixoaamu. [ICM
koMmriekcoB P3M(III) mo3BosisieT ynpapisieMo U3MEHATh UX JITFOMHUHECIICHIINIO, PACTBOPUMOCTD,
PEaKIMOHHYIO CITIOCOOHOCTH U IPYTUE CBOMCTBA.

B nanHo#t paboTe paccMaTpuBarOTCS CTPOEHHE U CBOMCTBA COCIMHEHUM, TOCTPOSHHBIX Ha
ocHOBe TpaHc-3-(3-mupuaun)akpuiaoBoii kucnorsl (H(3-PA)) u katuonos Ln**. X dopmMysr:
[{Ln(phen)(NO3)(3-PA)2}2] (1La, Ln*" = Tb3", Eu®"); [{Ln(phen)(3-PA)3}2]-5H20 (21, Ln®" =
Tb**, Eu*"); [Ln(H20)(3-PA)3]a (3m, M*" = Tb*", Eu’", Y*', Lu’", Gd**, Dy**, Pr*").

1., mpencraBisier coOOM OWSACPHBIA KOMILIEKC, COACPIKAIIUN YEThIPE MOCTHKOBBIX
kapOokcuiara. K kaxaomy noHy Ln®" Takke KOOpAMHUpOBAHA O1HA MOJIEKYIa (peHaHTPOIMHA
U OJIMH HUTPAT-aHUOH. 21, COACPKUT aHAIIOTUYHBIA OUsAIEpHBIN OJIOK, HO HUTPAThl 3aMEIIECHbI
Ha JIBa NOMOHUTENbHBIX 3-PA~. 31, npeacraBnstor coboii 1D monmumMepsl, rae K KaxkxIoMy HOHY
P3M(IIl) koopauHupOBaHa OJHA MOJIEKYJia BOJBI, TPH MUPHUIAMWI-aKpHJIaTa C HEMOCTHKOBOMW
KOOpJIUHAIIMEH U JIBa MOCTUKOBBIX MUPHIMI-aKpUJIATa COCTUHSIONUX (PParMeHThI B IIETOYKH.
[lenouku UMEIOT IJIOTHYIO YMaKOBKY 0e3 cBoOoaHOTro oObema. Kpucramiueckue CTpyKTypbl
BCEX COCIMHEHUI OBbLIM yCTaHOBIEHBI METOJIOM PEHTIeHOCTpYKTypHOro aHaiuza (PCA), a ux
YUCTOTA U CTa0MIBLHOCTH moaTBepxkAcHBI MeTogamMu POA, CHN, TI'A u UK-cnekTpockonuu.

Jnst o0pas3noB ObLIM TOJXY4YeHBI M OOpabOTaHbl CHEKTPhl BO30OYXKACHUS U SMUCCHH,
KHHETHYECKUE KPHUBBIC 3aTyxaHUs JIIOMUHEcUeHuuu. lccinemoBana wux XuMHYeECKas
pEaKIMOHHAs CMOCOOHOCTh MO ABOWHON cBs3M C=C u mo JOHOpHOMY aToMmy asota. Jlis
coemnaeHni 3Ln Obula mpoBeneHA AUMEpHU3ANMs JIMTaHAa B MOHOKPHUCTA/NIaX M B 0O0beMe
BEIIIeCTBa, CTPOEHHE auMepa ObuTo ycrtaHoBieHO MeTonoM PCA (puc. 1). KonBepcus nuranga
no naaaeM 'H-SIMP cocTtaBmna no 68%.

Puc. 1. Jumep tpanc-3-(3-nmupuani)axpuiara.

Paboma evinonnena 6 pamkax coczadanus (Ilpoexm Ne 121031700321-3).
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TepMoonekTpuueckre TreHepaTopbl, HCHOJIb3yeMble JUIS MPSMOTO MpeoOpa3oBaHUs
TEIUIOBOI PHEPTUH B JEKTPUUECKYIO, Ha CETOIHSAUIHUN AeHb UMEIOT HU3KYIO 3((EKTUBHOCTb.
[TockonpKy JU1s1 KOMMEPYECKOTO MPUMEHEHHUS UCIOIb3YIOT NOJUKPUCTATUIMYECKUE MaTEpHUaIbI,
TO HAJIMYKE B HUX MEXK3EPEHHBIX IPAHUI] CYLIECTBEHHO YXYAIIAET 3JIEKTPUUECKUE CBOMCTBA.

OCHOBHBIM crocoooM KOMITAaKTHPOBAHMUS 00pa3uoB JUISL UCCJIEJOBAHMUS
TEPMOIEKTPUYECKUX  CBOMcTB  siBisiercss  SPS-meron.  JlaHHbIi  MeTon — TO3BOJISIET
MUHUMHU3MPOBATh MPOLECChl POCTa 3€pHA U HEKeJaTeabHble MeX(a3zHble B3aUMOJCHCTBUS.
[Ipenmy1ecTBOM METO/Ia SABIISETCA JOKAIbHBIN HATPEB MEK3EPEHHBIX KOHTAKTOB, B PE3YJIbTATE
Yero CUJILHOTO pOCTa 3epeH He HaOJI01aeTCsl.

B nannoit pabore, momumo SPS meTona, MBI KCIONB30Bad METOJ YJIApPHO-BOJIHOBOTO
BO3/eUCTBU (MeToA B3pbiBa). CyTh METOAA COCTOUT B TOM, YTO 32 KOPOTKUH MPOMEKYTOK
BPEMEHH K MPECCyeMOMY MOPOIIKY MPUKIAAbIBAETCS OobiIoe komudecTBo dHepru [1]. [pu
3TOM XapaKTepHOE BpeMsi HarpeBa o0pasiia COCTaBIIACT MOPSAIKAa MUKPOCEKYH. UTO 0cOOEHHO
aKTyaJIbHO JUIsl MAaTEPHAJIOB, KOTOPBIE pa3JiaratoTcsi Uil MEHSIOT CBOIO CTPYKTYpY IpU Harpese.
JlaHHBII METOMI paHEe K TEPMOAJIEKTPUKAM HE IIPUMEHSIICA.

B kauectBe oObekTa mccienoBanus Mbl ucnodb3oBad Ca3Co4Q09¢+5. JlaHHBIN MaTepuan
ABJISIETCS] CJIOUCTBIM COEJUHEHUEM C HECOPAa3MEPHOU KPUCTAIUIMYECKON CTPYKTYPOU U COCTOUT
u3 aByx mnoxacucrem: CaCoOs; ¢ Hu3koil TemnonpoBoAHOCcThi0 U CoOz €  BBICOKOH
JNEKTPONPOBOJIHOCTBIO, YTO CIOCOOCTBYET pas3felieHnt0o (OHOHHOTO U DIEKTPOHHOTO
Tpancnopta [2]. Takum 00pa3oM, KeCTKask CBSA3b MEXIYy TEPMOAICKTPUUSCKUMH MapamMeTpaMu
MOKeT ObITh M3MeHeHa. C IeNbI0 U3MEHEHUSI TEPMOAIIEKTPUUYECKIX CBONMCTB MaTepuasa ObUTH
UCCIIEIOBAaHBI KOMITO3UTHI C 00aBJIEHUEM MHOTOCIONWHBIX YTiIepoJHbiX HaHOTPyOok (MYHT) B
ucxoanyro Marpuiy okcuna CazCosO9+x%CNTs (x =0, 0.5, 1.5, 3, 5).

C nomo1p0 HU3KOTEMIEPATypPHBIX UCCIIETOBAaHUM 3JIEKTPOHHBIX TPAHCIOPTHBIX CBOWCTB
MO’KHO OIICHUTH BEJIMUYMHY MEX3EPEHHOro Oapbepa B MOJIMKPUCTAIIMYECKHX Marepuanax. B
pe3yapTaTe KOMIIAKTUPOBAHUS Pa3HbBIMU METOJAMHU C HCIIOJIb30BAHMEM PA3IUYHBIX YCIOBUN
OBLJIO YCTAaHOBJIGHO, YTO MHHHMAaJbHAs BEJIMYMHA SHEPrUU MEXK3EPEHHBIX OapbepoB
Art=0.0023B O6buta momyuena ans oOpasua CazCo4O9+5.5 wi%AIN, KOMIakTHPOBAaHHOTO
METOJIOM B3pbIBa. A 00pasibl MCXOJHOTO OKCHJA, CHHTE3HMPOBAHHBIC PA3HBIMH METOJaMH,
IPOJAEMOHCTPUPOBAJIM yMeHblIeHHEe Afpr ¢ yBenuueHueM cozaepxkanuss MYHT B cioyuae
TBEPAOTEJILHOIO CUHTE3a, U yBEJIWYEHUE ¢ yBennyeHueM copepxkanuss MYHT npu cunrese
MetoqoM [leunnu.

[1] V. V. Pai, V. M. Titov and et.al., Combust Explos Shock Waves, 2019, 55, 434.
[2] A.C. Masset, C. Michel and et.al, Phys. Rev. B, 2000, 62, 166.
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CuHTe3, CTPOCHHUE M JJIEKTPOXUMHUYECKHE CBOMCTBA HPUAHEBBIX U POAUEBBIX
KOMILIEKCOB € 2-(2,4,6-TpuMeTnipeHn ) MMuHOaleHAPTEH-1-0HOM

Yexos E.B.,*% Bakaes U.B.,? I'ykosa A.K.,*° Komnaruna B.1.,Y Yiantukos A.A.,°
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3a mocneaHue AECATUIICTHS XUMUSI MOHO- M Ouc(uMuHO)anieHagTeHoB (Ar-mian u Ar-
bian) 1 UX METAIUIMYECKUX KOMIUIEKCOB aKTUBHO pa3BUBaiach. IHTepec HayuyHOro cooluiecTBa
B IEPBYIO ouyepeap OOYCIIOBIEH PEAOKC-aKTMBHOCTHIO STHUX COEAMHEHUH, UX CIIOCOOHOCTBHIO
CYILIECTBOBATh B HECKOJBKUX CTAOWJIBHBIX CTEMEHSX OKHCIICHHUS U OCYIIECTBISITh O0OpaTUMBbIE
nepexoabl Mexay HuMH. lIpuMedaTensHO, YTO M3MEHEHUE 3aMECTUTENIed B apOMAaTHYECKUX
KOJIBIIAX OTUX COCIUMHCHHH TO3BOJISIET KOHTPOIHMPOBATH JIETKOCTh PEIOKC-TIPOIECCOB. ITH
CBOMCTBA B COBOKYITHOCTH JCJIAI0OT METaJUIMYCCKUE KOMIUICKCHI C HWMHHOaleHadTeHAMHU
NEepCIEeKTUBHON miuaThopMoil g  pa3paboTku APGEKTUBHBIX KaTalau3aTOpPOB. XHUMHS
KOOpJIMHAIIMK JTUTaHA0B Ar-bian uccienoBana 0oJiee neTaiabHO, 4eM Ar-mian, 4To, BEPOSTHO,
CBS3aHO C MEHBIICH JOHOPHOM CIIOCOOHOCTHIO Ar-mian, NPUBOAAIICH K ITOHWKEHHOMN
CTaOUIILHOCTHU TOTYyYaeMBIX KOMILIEKCOB.

Peakuus [Ir(cod)Cl]2 (cod = 1,5-1MKJIOOKTaIUEH) c 2-(2,4,6-
TpUMeTHI(eHIT)UMUHOaLeHapTeH- 1 -oHOM (tmp-mian) B xJopodopMme mpuBesa K 00pa3oBaHUIO
komruiekca [Ir(L1)(tmp-mian)] (1). B xoxe peakuuu qBoitHas cBsi3b auranaa cod OKHCIISETCS, a
OCTAaBIIUICS aTOM YIJIepOoJia KOOPAUHUPYETCS HETIOCPEICTBEHHO K EeHTpy upuaus. [Ipu sTom
MPOTOH B O-IMOJIO)KEHUU OTHOCUTEIBHO OCTABIICHCS JBOMHOW CBSI3UM JJIMMUHHUPYETCA, B
pe3yabpTaTe 4ero oO0pa3oBaBIIMNCS (PparMEHT KOOPAMHHUPYETCS KaK aJTWIbHBIA aHuoH [1].
[Muknuyeckas BOJIbTAMIIEPOMETPHUSI KOMILIEKca | Mokaszana KBa3HOOpaTUMOE OKUCJICHHE IPH
notenuuane 1.33 B u kBazno6parumoe Bocctanopnenue mnpu -0.56 B (otnocutensno Ag/AgCl).
Oxucnenue cBszano ¢ peaokc-napoit Ir(IV)/Ir(Ill) [2], a BoccTraHoBiIeHHE — ¢ 00pa30BaHUEM
aHUOH-paauKana Ar-mian.

Kowmmneke [Ir(tmp-mian)(L2)Clz] (2) 6b11 cunTe3upoBan mytem peakiuu IrCls ¢ tmp-
mian B MPUCYTCTBUU THAPOXHWHOHA KaK BOCCTAHOBUTENS. B Xolle peaklnu OAWH IKBUBAJICHT
tmp-mian KOOPAMHHUPYETCS K HPHUAHIO, a BTOPOH OKBHBAJICHT THAPOIUIYETCS C
BBICBOOOJKJICHHEM aHWJIMHA, KOTOphI 3atem Metamumupyercs nmo CHs-rpynme. [uxnmmueckas
BOJIbTaMIIEPOMETPHsI KOMILJIEKCa 2 BbISIBMJIA KBa3noOpaTHMBIN Mpoliecc B aHOJIHOM 00JacTH,
ces3annbli ¢ mapoit Ir(IV)/Ir(IID) [2], a Takke KBa3noOpaTUMBIH MTPOIIECC, 32 KOTOPBIM CJICTYET
HEOOpaTUMBIii, B KATOAHON 001acTH, 00YCIOBICHHBIN peAOKC-IOBEACHUEM JIUTaHaa.

Takxe ymamoch TONYYUTh POAMEBBIN aHajIor JaHHOro Kowmiuiekca. [Rh(tmp-
mian)(L2)Cl] (3) 6su1 curTe3upoBan npu peakiuu RhCl3*3H>0 ¢ tmp-mian B 3TaHoN€.
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buc(apunumuno)anenadrenst (Ar-BIAN) coctosr u3 ¢pparmenta 1,4-nua3za-1,3-0yranuena,
JIOTIOJTHEHHOTO Ha()TaJIMHOBBIM OCTOBOM. Takoe cTpoeHHe OOeCHeyuBaeT CTPYKTYPHYIO
KECTKOCTh M aHTHU-aHTHU-KOH(opmanuio (parmenra o-gummuHa. Takum oOpaszom, Ar-BIAN
SBIISIIOTCSL  yTOOHBIMH ~ XEJIATHBIMH JIMTAaHJAMH IS CTaOWiIM3allid  HMOHOB  d-MeTaslioB.
BcenencrBue couetanus AByx m-cucteM (o,0'-THUMUHOBAs U HaTannHoBast ) auranabl Ar-BIAN
CIOCOOHBI MPUHUMATHh JO0 4 SJeKTpOHOB. JlaHHOE CBOMCTBO MPOJEMOHCTPUPOBAIN IYyTEM
CTYNEHYAaTOro0 BOCCTaHOBIEHUs 1,2-0uc-(2,6-nuu3onponuindenun)umunoareHadrena (dpp-
bian) HaTpueM B qudTHIIOBOM dupe [1].

[lepBrie mpumepbl komriuiekcoB 3o0n0Ta(l) ¢ Ar-bian, omucannbsie B ucclieqoBaHuu [2]
OKa3aJuch 0oJiee MUTOTOKCUYHBIMU MPOTHB KJIETOK KOJIOPEKTAIBHOTO paKa U paka MOJOYHOU
Kenesbl, YeM IucIaTuH. llpumedaTensHo, 4TO (PAKTOPHI CEJIEKTHMBHOCTH MO OTHOIIECHHIO K
(hubpobIacTam JIerkux qocturany 3HadeHus 20.

B Hacrosiueit padore npu B3zaumonerictBun [Au(PPh;3)Cl] ¢ Ar-BIAN B npucyrctBum
TpudaaTa cepedpa CHHTE3npOBaHa ceprsi KaTHOHHBIX KoMmruiekcoB Au(l) coctasa [(PPhs)Au(Ar-
BIAN)]OTY (rme Ar = 2,4,6-tpumerundenn, 4-iondenunn, 4-xnophenwm, 4-6pomdenmn). C
MOMOIIbI0 PEHTTEHOCTPYKTYPHOTO aHaiu3a MOKa3aHO, YTO KOMIUIEKCHI HMEIOT THIIHYHOE
JUHEWHoe cTpoeHue, nmpu 3ToM Ar-BIAN BeicTymaeT B kadecTBe MOHOJEHTaTHOTO nuranaa. C
MTOMOIIBIO UKINYECKOW BOJIBTAMIIEPOMETPUHU YCTAHOBJICHO, YTO BOCCTAHOBJICHHE KOMILJIEKCOB
IOPOMCXOJUT C DIMMHUHHMPOBAHUEM KOOpAMHHMpOBaHHOTO Ar-bian. Iloka3ano, uTO Bce
HOJYYECHHBIE KOMIUIEKCHI MPOSBISIOT IIUTOTOKCUYECKHE CBOWCTBA B HU3KOM MHUKPOMOJIIPHOM
JIMAIIa30HE 10 OTHOUIEHUIO K PAKy MOJIOYHOM KeJIe3bl U PAKY IICUKH MaTKH.

[Ipu peakmuu tpudennndochunzonora(l) ¢ 4-I-C¢Hs-mian ob6pasyercs [Au(PPhs)(4-1-
CsH4NH2)](CF3S0s3). Ilo Bcelt BUAUMOCTH 3TO CBs3aHO ¢ pasnokeHueM 4-1-CsHs-mian o

arleHa) TEHXMHOHA M CBOOOJHOTO aHWJIMHA W IMOCJIEAYIOMIEH KOOPAMHALMK aHWJIMHA K HOHY
Au(l).

[1] 1. L Fedushkin 1, A. A Skatova, V. A Chudakova, G. K Fukin, Angew. Chem. Int. Ed., 2003.
115. 28. 3416-3420.

[2] E. E. Bardina, N. Y. Shmelev,Y. N. Albrekht, Winnie Ka Yiu Koon, P. A. Abramov, 1. V.
Mirzaeva, D. G. Sheven, E. V. Makotchenko, I. S. Fomenko, A. N. Lukoyanov, M. N. Sokolov,
M. V. Babak and A. L. Gushchin, New J. Chem. 2023, 47, 18256-18257.
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3a04YHbIe TOKJIAABI

Kommiekcoo0pa3oBanue u GoTOMHAYHMPOBAHHAS PeKOOPAUHALUSA Ouc(a3a-
18-kpayH-6)cogepxkaniux 1MeHOHOB ¢ KATHOHAMH IIEJIOYHbIX U
1IeJI0OYHO3eMeJIbHbIX METAJJIOB. 3AKOHOMEPHOCTH “CTPYKTYPa-CBOMCTBO”

O.A. Anaropues, B.B. Bonukos, M.Al. MenbsuukoB, M.B. Pycanos, M.B. ®omuna, C.I1.
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@DOTOAKTUBHBIE MPOU3BOJHBIE a3aKpayH-3(PUPOB paccMATPUBAIOTCS KaK MPOTOTHUIIBI
NEPCIEeKTUBHBIX (DOTOAKTUBHBIX CYMPAMOJIEKYJSIPHBIX CHCTEM, CEHCOPOB IJIsi ONTHYECKOTO H
ANEKTPOXUMUYECKOTO OIMPEIeTICHHSI KATHOHOB METAJUIOB.

B pabote uccnenoBana cnenuduka KOMIUIEKCOOOpa3oBaHUA U (OTOMHIYLUPOBAHHAS
PEKOOpAUHALIMS KOMILJIEKCOB ouc(aza-18-kpayH-6)coaepKaiiero JTMEHOHA pana
nukiorekcanona (CD6) ¢ karMoHaMu TIEJNOYHBIX U IIEITOYHO3EMENIbHBIX METAJUIOB.
VYcraHOBIEHO MPOTEKAaHWE TEPBOM CTaAWHM (POTOPEKOOPAMHAIIMK B KOMIUIEKCAX C KaTHOHAMU
Ba?", Sr**, Ca?", K'. Ilpu cpaBHEHUM CHEKTPAIbHBIX XaPAKTEPUCTUK M YCTOMYMBOCTH
KOMIUIEKCOB C KaTHMOHaMu MeTauioB kpacutenei (CD6) u uccrenoBaHHBIX HamMH paHee
npou3BOAHBIX LuKIoneHTaHoHa (CDS) u uuknoOyranona (CD4) [1], Obima BbIsiBICHA
3aKOHOMEPHOCTh: YMEHBIIICHHE COMPSDKEHUS B CHCTEME JBOWHBIX CBSI3€H JOHOP-aKIENTOP-
noHop B psagy CD4>CD5>CD6 npuBoIuT K POCTY KOHCTaHT YCTOWYMBOCTU KOMIUIEKCOB
crexuomerpu 1:2 ¢ karnonamu Ba?*, Sr?*, K*.

Paboma svinonnena npu punancosoti noooepawcke epanma PH® No25-73-20016.

Cnucok Jurepatypsbl

[1] Bomukos, B. B., Xumuu, M. H., MenbuukoB, M. ., Anatopues, O. A., I'ocres, ®. E.,
[enaes, U. B., Hagrouenko, B. A., Crapoctun, P. O., ®omuna, M. B., Eropos, A. E.,
Opeitnzon, A. A., 'pomos, C. I1. // Hzs. AH. Cep. xum. 2024. T.6. C.1578—-1589.
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SUBTD YpO PAH, yn. Axaoemuueckas 20, Examepunoype 620066
veronika@ihim.uran.ru

[IpakTueckoe MCHOJIB30BAaHUE HOBBIX IPOTOHHBIX NPOBOAHUKOB  BaSnixScxOss
COIPOBOXKAAETCA U3YUEHUEM U UHTEPIPETALEN UX TPAHCIIOPTHBIX, ONITUYECKUX U JIp. CBOICTB,
KOTOpbIE ONPEACNSAIOTCS TUMOM, HAOOpOM M KOHIIGHTpaUueill CcOOCTBEHHBIX/TIPHMECHBIX
aTOMapHBIX U DJEKTPOHHBIX JedekToB. C 1LEeIbl0 YCTAaHOBJIEHUS B3aUMOCBSI3U COCTaB-
JJEKTPOHHAs] CTPYKTYpa-CBOMCTBO OBbLIM BBINOJHEHBI PACUEThl AJIEKTPOHHBIX CIIEKTPOB (a3 ¢
onHuM nedexkrom BaSnOs.5, BaSni«ScxO3; 1 BaSnO3Hy (pucynok 1) u Heckonbkumu Aepexramu
onHoBpeMeHHO BaSnixScxOssHy mpu 0<x<0.37, 0<y<0.37 u 0<90<x/2 ™Meromom
KOT€pEHTHOI0 MoTeHnuana [1] ¢ yueToM JaHHBIX PEHTTCHOBCKOW W HEHTPOHHOU Mupakiuu.
g cocraBa BaSnO2.g75 moayyeH CHEKTp MOJYNPOBOJHUKA C dHEpreTudeckoi mensto (D1L)
0.9 5B Mexay 3amoJIHEHHON «BaKaHCHOHHOMN» MOJOCOM M MycTol 30HOM mpoBogumocTH (3I1).
s da3 BaSng g75S¢o.12503 1 BaSnO3Ho.125 Habmro1aeTes MeTaITMYeCKHiA THIT crieKTpa. B cimydae
akuentopHoro yeruposanusi Sc yposenb @epmu (Er) nmepecekaer rudpuansiii 3dSc-2p0O nuk y
MOTOJIKA BAJIEHTHOM 1osiockl. JlIoHOpHOE JIernpoBaHue BOJIOPOAOM IIPUBOIUT K cMelleHnto Er B
311 BaSnO3Ho.125. g rusipatupoBaHHbIX TBEPABIX pacTBopoB BaSn|xScxO3Hy (x = 0.10, 0.25,
0.37) ycTaHOBJICH IUAJIEKTPUUYCCKUN XapakTep cuekrpa. Tennenuus yBenndenus D11 ot 3.1 5B
no 3.8 3B XOpomio OnmMChIBae€T IKCIEPUMEHTATIbHBIC JAHHBIC, MOTYYCHHbIE M3 ONTHUYECKUX
CIIEKTPOB OTPAXKECHHUS.
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Puc. 1. Tlonubie mioTHOCTH COCTOSsIHUIA (cepast 06macts) pa3 BaSnOs3, BaSnOs.5, BaSn;«ScxOs u
BaSnO;Hy, sneprus ypoeus ®@epmu (Er) mokazana BepTUKaIbHON IITPUXOBOMN JIMHUEH.

[1] M. Kopotun, H. Ckopukos, B. 3aiinymmmna u ap., l[lucema e KOT®., 2011, 94, 884;
M. Korotin, N. Skorikov, A. Anokhin, Phys. B., 2017, 526, 14.
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