ISSN 2304-0947 Bicnux OHY. Ximis. 2018. Tom 23, éun. 3(67)

VK 541.138.3

A. O. 3yabpirapos’, O. O. Auapiiike’, O. M. ®ecenko?, A. I'. I'pedeniox’,

B. A. ITorackanos'

"Hartionanpuuii Texuiunuii yaiBepcutet Yrpainu «KIII imeni Iropst CikopchKoroy,
mp. [Tepemoru 37, kopr. 4, m. Kuie, 03057, Ykpaina; E-mail: sars2007@ukr.net
Tuctutyt ®isuku HAH Vkpainu, np. Hayku 46, M. Kuis, 03680, Ykpaina

STacruryT ximii moBepxHi iM. O.0. Uyitka HAH Vkpaiuu, Byi. ['enepana Haymosa 17,
m.Kuis, 03164, Ykpaina

CIEKTPOCKOIIIYHI JOCJILIKEHHS KOMILIEKCHUX
CIIOJYK KOBAJBTY(III)-HIKEJIO(I) 3
JIETAHOJAMIHOM

Metomgamu [Y-cieKTpoCKOMii 1 eNeKTPOHHUX CIIEKTPiB MOTIHHAHHS B Y® Ta BHIUMIiNA 00-
JACTAX CHEKTPY MOCIHIUKEHO IPOLECH YTBOPEHHS BHYTPINIHBOKOMIUICKCHOI CIIONYKH
kxo6anpTy(I1l) 3 mieraHomamiHOM Ta rereposiiepHoro komruiekcy 2Co-Ni 3 gieTaHONIaMiHOM.
BcTaHOBICHO MMOBIPHICTh TNPOXOKEHHs peakiliii KOMIJIEKCOYTBOPEHHs Ta 30epeKeH-
Hs KOOpAMHALIHHOTO oToveHHs KkobansTy CoO/N, y BHYTpPIIIHBO KOMIUIEKCHIH CHOMyIli
kobansTy(I1I) Ta monmisnepHii koopauHaniinii cnomyui [Ni(CoDetmHdetm),](NO,),

Korouosi cioBa: nieranonamin, [Y-criekTpockorisi, METOJ €IEKTPOHHHUX CIEKTPIB MOTIH-
HaHHsI, KOOPIMHALIHHI CIIOTYKH.

[MomisinepHi KOMITIEKCHI croiyku 3d-MeTasiB 3 aMiHOCITUPTOBHUMH JIIFAaHJIaMHU PO3-
s AaInCs SIK e(heKTHBHI MOJU(IKATOPH TOBEPXHI By IJICIIEBUX MaTepialiB B TIOMEPETHIX
nociimkennsax [1, 2]. 3okpema Tpusaepauii kommieke 2Co-Ni 3 nieTaHOJaMiHOBHM
JIraHgAoOM € OJHUM 3 MPEKypCOpPIB U1 OTPUMaHHS e(peKTUBHHUX €JICKTpOKaTali3aTo-
piB TIporiecy iHTEepKaJsIii JIiTiFo B TpadiT 3 OPraHIYHUX ANpPOTOHHHUX EJICKTPOJITIB,
10 BifOyBa€eThCs JITIH-I0HHUX mKepenax cTpymy [3, 4]. HaitmoBipHimie, aist Takoro
THUITy KOMIUIEKCHUX CIIOJIYK peallizyeThCsl KoopAuHaliiiHe oroueHHs koOansTy(I11) Tumy
CoO,N, i BiporigHe icHyBaHHS X T€OMETPUYHHUX i30MepiB TUIy Tpanc-N,N abo nuc-
N,N [5]. Marepianu 10oCniKeHb [6] 7al0Th MOXKIIUBICT CTBEPIKYBATH MPO 30epeKeH-
Hsl KoopauHaniiHoro oroyenns CoO N, npu TpaHC-po3TallyBaHHi aTOMIB HITPOTeHY
y CKJaji i0Ha, SKUH BHCTYIA€E Yy PONi CKJIAQTHOTO KOMIDIEKCHOTO JIraHIy IpPH yTBO-
penHi MicTkoBOro 38°s3Ky Co**...0...Ni**. Taki npumnyuieHns Oysu 3po0ieHi Ha OCHO-
Bi KBAaHTOBO-XIMIYHHMX PO3PaxXyHKiB Ta EKCIIEPUMEHTAIBHUX JOCIIIKEHb TEPMI4HOTO
posknany [Ni(CoDetmHdetm),|(NO,),. Tomy 1ikaBuM € BUBYEHHS IIPOILECIB, IO Bil-
OyBarOThCsS BHACIIJOK CHHTE3y BHYTpilTHhoKOMILIeKcHOI crionyku Co(I1l) ta Tpusaep-
Horo koMIutekcy 2Co-Ni 3 fieTaHOJIAMiHOBUMH JIraHJaMH B METAHOJIBHUX PO3UHHAX
3a JIOIIOMOT'OK0 CIEKTPOCKOIIT y BUANMOMY Ta YABTPa(ioNeTOBOMY Jiana3oHaX CIIeK-
TPY, & TAKOXK 3pa3KiB TBepAOi (a3 CHHTE30BaHUX KOOPIUHAIIHHUX CIIOJIYK METOIOM
IY-cniexTpocKomii 3 METOI0 MiATBEP/KEHHS TEOPETHYHO PO3PAXOBAHOI OYIOBU OTPH-
MaHUX KOOPJIWHAIIMHKUX CIIOJIYK 32 JIONMTOMOTOI0 HEMPSIMUX (DI3UKO-XIMIYHUX METOIB
JIOCIIKEHB.
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CriexrpockortiuHi gociimkerns kommiekcaux croinyk Co(I11)-Ni(1l) 3 nietanonaminom

EKCIIEPUMEHTAJIBHA YACTHUHA

B siKOCTi BUXiHUX PEUOBHH U OTPUMAHHS KOMIUIEKCHUX CIOJTYK BHKOPHCTOBY-
Bamu HiTparu koOanery(Il) Ta Hikemro(Il) Mmapku «x.4.», KOH mapku «x.4.», mieraHo-
JIaMiH MapKH «W» Ta METaHOJI MapKu «X.4.». CuHTe3 nosisiepHoro komruiekey 2Co-Ni
3 mieranonaminoM (JIEA) mpoBomuBes y nBi crafii. Criepily OTpUMYBaid BHYTPIIII-
HhOKOMIUTEKCHY cnonyKy (BKC) Co(1ll) 3 JEA 3a meroaukoro [7], Hicis 4OTro CHH-
Te3yBasn nonisgepuuii komruieke 2Co-Ni 3 gieraHonaminoM. [[jsi IbOro po3dMHsIINA
Hitpar Hikemto(Il) B MeTanomi Ta mogaBamu HOro A0 PO34YMHY paHille MPUTOTOBAHOL
BHYTPIIHFOKOMIUIEKCHOI CIOJIYKH IIpH MOCTIHHOMY mnepeminryBaHHi. OTpuMaHy cCy-
MIII 3aJIUIIATH JUIS TIPOTIKaHHS MPOIECY YTBOPCHHS IMOJISIEPHOTO KOMIUIEKCY Ha 3
JHI. XiMIYHa peakilisi yTBOPEHHS TPHSIEPHOI KOMIUIEKCHOT CIIOIYKH 3 JIieTaHOJIaMIHOM
(ne H,detm — HN(CH,CH,OH),) HaBezieHa HuKYE:

Ni(NO,), + 2N,N-[Co(DetmHdetm)] — [Ni(CoDetmHdetm), J(NO,),

KinmpKicTh peareHTiB U1 CHHTE3Y pO3paxoBYBaJH 3T1THO cTeXiOMeTpii O6e3 HamI-
Ky Ta 3 BpaxyBaHHSIM BMICTy XIMIYHUX CIOJYK 3TiJHO MapKu peakTnBiB. KoMIUIeKcHI
CIIOJIYKH y TBEPAOMY BHIVISIIII BIABAJIOCS OTPUMATH Y BHIVISII TYCTOI, CMOJIONOAIOHOT
MacH, 10 He TiaaBansacs KpucTami3atii.

CHeKkTpoCKOMiYHe JOCIIIKEHHsI BUKOHYBaiocs Ha crnektpodoromerpi UV/VIS
Specord 210 Plus 3 ToBuimHO0O KroBeTH 1cM.

Enementnuit anani3z va C, N, H Bu3Hadanm razoxpomarorpadiuaum crmocobom Ha
npunazi Carlo Erba Elemental Analyzer 1106.

BusHaueHHsT KOOabTy Ta HIKEIIO BHKOHYBAJIU METOAOM IHAYKTHBHO 3B’S3aHOT
wa3Mu Ha cekrpodorometpi Jobin Yvon-Horiba 180 Ultrace.

CriexTpaibHi TOCIiAKEHHS B iH(ppauepBOHiit 001aCTi CHEKTPY BUKOHYBAJIUCS 3a J0-
nomororo [Y-Dypre criekrpomerpy Shimadzu [RTracer-100 B TabneTkax 3 KBr.

PE3YJIBTATU TA OBT'OBOPEHHHA

CkJia/i CHHTE30BaHUX KOMIUIEKCIB BU3HAYCHO 33 JJOMOMOTOI0 SJIEMEHTHOTO aHAi3Y,
pe3yaBTaTH SIKOTO HaBeeHi y Taom. 1:
Taommus 1
CxJ1aa Ta pe3yJIbTaTH eJIeMeHTHOI'0 aHATI3y CHHTEe30BAHUX KOMILIEKCHHX CIOJIYK

C, % N,% H,% Co,% Ni,%

Teop. | Excn. | Teop. | Excn. | Teop. | Excn. | Teop. | Excn. | Teop. | Exemn.

Co(DetmHdetm) 36,09 |36,15 | 10,53 | 10,45 | 7,14 [7,23 [22,18 [22,25 |- -

{Ni[Co(DetmHdetm)], }

26,74 126,69 | 11,7 11,8 [5,29 [5,33 |16,44 [16,57 [8,22 [8,31
(NO),

MeTon eneKTpOHHOI CIEKTPOCKOIii OyB 3aCTOCOBAHWH I BUBYCHHS IPOIICCIB,
0 BiJIOyBAIOTHCSI MIPH OTPUMaHHI BHYTPIITHLOKOMIUIEKCHOT crioiyku kooansty(I1l) 3
JlieTaHOJIaMIHOBUM JiiranaoM. Ha puc. 1 HaBeneHi eNeKTPOHHI CIEKTPH MOITMHAHHS
BuieBkazanoro BKC koGansry (III) y mopiBHSHHI 3 €JIEKTPOHHUMHU CIIEKTpaMH IO-
mmHaHHs (ECII) cnuproBux po3unHiB HiTpaTy kobansry (II) Ta mieranonmaminy, 1o
BUKOPHUCTOBYBAJIMCS SIK IpeKypcopu B mporieci cuate3y Co(DetmHdetm).
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[IpencraBieHHI CIIEKTPU OTPUMaHI B IHTEPBaJIl JOBKUH XBWIb Bix 250 10 750 HM.
3riTHO OTPUMAHMX JIAHUX, CIIOCTEPIra€ThCsl OATOXPOMHE 3MilleHHS Makcumymy d-d
CMyTHu nomMHanHs, nputamanHoi cnekrpy Co(NO,), na cnexrpi BKC Co(III) 514 um
110 586 HM, 1110, IMOBIpHO, BiIIOB11a€ €IEKTPOHHOMY IEPEXOAY 1TIg — 1AIg y cucTeMi
TepMiB kobansTy(I1l) (mapameTpu HaBeneHI B Ta0M.2).
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Puc. 1. EnexrponHi ciekTpu nortiHanHs cnuproBux po3unHiB Co(DetmHdetm) ta npexypcopis
orpumanni BKC kobansry(IIl) (1 — metanonbHuUit po3unH HiTpary kobansTy(1l)
(C(Co(11)) = 1107 monv/n); 2 — MmeTaHOnbHU# po3unH gieranonaminy (C(HEtm) = 2-107 monv/1);,
3 — meranonpuuii pozunt BKC Co(IIT) (C(Co(DetmHdetm)) = 2-107 monv/1))

Tabmuuus 2
Mapametpu d-d cmyr normunanus BKC kotansTy(111)
Ta TpusigepHoro kommiaekcy 2Co-Ni 3 gieTanosaminom
CuHTe30BaHa CIIOIyKa A, HM 3
Co(DetmHdetm) 586 5,32
{Ni[Co(DetmHdetm)],} (NO,), 604 5,82

Kpim Toro Ha ciektpi BKC 3H1Kae cMmyra 3 MakcumyMoM 298 HM, 110 Oy1a MpUCyT-
Hs Ha criektpi HiTpary Co(ll). BogHoduac momiTHe 3HaYHE 3MEHIIICHHS 1HTCHCHBHOCTI
CMYT HaBEJICHUX TEPEXO/iB Ta BIIMIHHICTh XapaKTepy CHEKTPabHOI KPUBOI y MOPIB-
HSHHI 3 KDUBUMHU IIPEKYPCOPIB.

Jl1s OTpUMaHHS JOAATKOBOI iH(opMallii Tpo JOCTiIKYBaHI 3pa3Ku, BAKOHAHO CIIEK-
TPOCKOITIIYHE BU3HAYEHHs B OLTBII By3bKiil wacTuHi Y® niama3oHy (iHTepBasl TOBKHUH
xBIIb 200 — 350 HM) 3 pO3UMHAMH MEHIIOT KOHIICHTpPaIlii BHACTIIOK BEIUKOI Pi3HUII
MIX IHTEHCHBHOCTSIMH TTOTJIMHAHHS B YIBTPa(iolieTOBIM Ta BUAMMIN YaCTHHAX CITCK-
TPY, Pe3yJBTaTH SIKOTO HaBe/ICHI Ha puC. 2.
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Puc. 2. EnexrporHi ciekTpyu nonmHaHHs cnupTroBux pozunHis Co(DetmHdetm) ta mpexypcopis
orpumanti BKC kobansry(Ill) B YO nianasoni (1 — meranonsHui po3unH HiTpary Kodansty(Il)
(C(Co(11)) = 1-10° monv/n); 2 — MeTaHOIBHUI po3urH gieranoiaminy (C(HEtm) = 4-107 monv/n);
3 — meranonbuuii pozuun Co(DetmHdetm) (C(Co(lll)) = 1,3-107 monw/n)))

B yabrpadioneToBiii 00JacTi, aHAIOTIYHO 0 BUJIUMOT YaCTHHU CIIEKTPATBHOTO JTia-
Ma30HY, CIIOCTEPITa€ThCS MOCTYIMOBE OATOXPOMHE 3MIIIEHHS B 00JIaCTh MEHIIINX CHEPT1i
MaKCUMyMIB AieTaHoaMiny (cmyra npu 205 HM) Ta HiTpary kobaneTy(Il) (cmyra pu
207 um) o 212 um Ha kpusiit BKC Co(I1I). Bonrouac Bursg kpusoi Co(DetmHdetm)
BHJIO3MIHIOETHCSI 3 YTBOPESHHSIM JIIJITHKY Y BUIVISI «TIeYay» B IHTEpBaIi JJOBXKHH XBHIIb
Mmik 230 ta 340 HM, 1110 MOXe OyTH 0OyYMOBIIEHE CMyTaMU IIEpPEHECEHHS 3apsiTy 1 BHY-
TPINIHBOJIITAHTHUMH TIEPEXOJaMH.

HactymauM THTIOM TOMisIEpHUX KOMIUTekcHUX crionyk kooanbTy(I1D)-nikemro(11),
O JTOCITIJKYBAJIMCSI METOJIOM €JIEKTPOHHOI CIIEKTPOCKOITi, CTaB TPHSICPHHA KOMII-
nekc 2Co-Ni 3 JaieTaHONaMiHOBUM JiraHaoM. Ha puc. 3 HaBeneHI elIeKTPOHHI CIICK-
tpu nommHanHsA {Ni[Co(DetmHdetm)],}(NO,), B NOpiBHAHHI 3 €JIEKTPOHHUMHU
CIIEKTPAMH BHYTPIIIHBO KOMIUIEKCHOI crionyku koOansTy(Ill) 3 mieraHomamiHOM Ta
HiTpary Hikenro(Il), Mo BUKOPUCTOBYBAJIHCS TIPH CHHTE31 TeTEPOSACPHOTO KOMILICKCY
kobaneTy(I11)-Hikemro(II).

Ha orpumanux ECII nonissmeproro komruiekcy kooansTy(111)-nikemro(I1) BigcyTHI
cmyru d-d mepexoiB 3 MakcuMyMamu Tipu 298 HM 1 397 HM, 10 XapaKTepHi IS HiTpa-
Ty Hikemo(Il). OnroyacHo, ananisyroroun cnexrpanbHy kpuBy {Ni[Co(DetmHdetm)], }
(NO,),, moMiTHe 6aTOXpOMHE 3MilllCHHS B 00JaCTh MEHINMX €HEPTili CMyrH 3 MaKCH-
MyMoM 586 HM 110 604 HM (TTapamMeTpy HaBe/IeHI B Ta0.2), 1o Oyina HasBHA y CIIEKTpi
BKC ko6ansry(Ill). Kpim Toro BinmOyBaeThcsi 3MiHA XapakTepy CHEKTPadbHOI KPHBOI
BHYTPIITHLOKOMITIEKCHOT crioyku kKo0anbTy(I1l) y mopiBHSIHHI 3 KPHBOIO TPHUSAICPHO-
ro komrutekcy 2Co-Ni 3 gieranonaminom. I{e o6ymoBieHo BHeckoM ioHa Ni** B ejek-
TPOHHY OyIOBY KOMIUIEKCY, IO € JOKA30M IMPOTIiKaHH MIPOIECY KOMIUIEKCOYTBOPEHHS.
Takum 4rHOM, TeTepoMeTaniyamii Komruieke 2Co-Ni 3 ieTaHOJIaMIHOM € HU3bKOCTIIHO-
BOIO JiaMarHiTHOIO CITOJYKOIO, B sIKil KoopauHaIliiiHe uncio Ni?t = 4, mo Bimmosigae
IJI0CKO-KBaIpaTHI KOHDIryparii KoopIuHAIIHHOTO By3a [8].
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Puc. 3. Enexrponni criektpu normuHanHs cruprosux posdunis {Ni[Co(DetmHdetm)],}(NO,),

Ta NPEeKypcopiB OTPUMaHHI TpusiepHoro koMmekcy 2Co-Ni 3 gieranonaminoM (1 — MeTaHONEHHN
posuuH Hitpary Hikento(Il) (C(Ni(1l)) = 5107 monv/n); 2 — meranonpHuit pozuna Co(DetmHdetm)
(C(Co(1ll)) = 1,3-107 monv/n); 3 — meranonbuuit pozann {Ni[Co(DetmHdetm)],}(NO,), (C(Co(1ll)) =

1-107 monw/n, C(Ni(I)) = 5-107 monv/n).

[onanemmii aHaTi3 CIIEKTPAILHUX JAHUX, OTPUMAHHX B OUTBIT BY3bKil YaCTHHI YIIBT-
padioneroBoro crekTpy B miarmazoni XBrib Mix 200 Ta 350 HM (puc. 4), Ta€ MOXKITUBICTD
CIIOCTEPIraTH 9iTKY BiZIMiHHICTh XapakTepy criekTpanbHoi kpueoi {Ni[Co(DetmHdetm)],
(NO,), Bin cniektpy BHyTpimmHbokomiiekcHoi crioyku Co(IlI) 3 tieTanonaminom, 30kpe-
Ma OUTBIII BUPA3HUM CTa€ «IUIeUe» B Jliama3oHl JOBXHH XBWIb Bif 220 10 325 HM, 10
MoxxHa TiosicHUTH siK 1 U1t BKC Co(I1l) cmyramu nepeHeceHHs 3apsiy.

200 250 300 350
., HM

Puc. 4. EnexrponHi criekTpy noruHanHs cnuprosux posduHis {Ni[Co(DetmHdetm)],}(NO,), Ta
MPEKypCOpiB OTpUMaHHi TpusiiepHoro komiuiekey 2Co-Ni 3 gieranonaminom B YO niamazowi (1 —
MeTaHoJbHUH po3unH HiTpaty Hikemo(Il) (C(Ni(1l)) = 5-10~ monwv/1); 2 — METaHOJIBHUIN PO3YHH
Co(DetmHdetm) (C(Co(1ll)) = 1,3-107 monv/n); 3 — meranonbuuii pozann {Ni[Co(DetmHdetm)], }
(NO,), (C(Co(II)) = 1-107 monv/n, C(Ni(Il)) = 5-10" monw/n).
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OTOX, TIJICYMOBYIOUH TIPOBEICHHI JOCIIDKSHHS METOJIOM €JICKTPOHHUX CIICKTPIB
MOTJIMHAHHS, MOYKHA CTBEP/IXKYBATH PO YTBOPEHHS y CIIUPTOBOMY PO3UUHI KOMILIEKCY
{Ni[Co(DetmHdetm)], } (NO,), nmiockokBaapaTHoi Oy10BH.

INomane1mi 1oCiAXKEHHST METOIOM CIIeKTpocKomii B IY 00nacTi ciekTpy mpoBOANIN-
Cs1 3 TBEPIUMH 3pa3KaMH CHHTE30BaHIX KOMIUIEKCHHX croiyk. Ha prc. 5 mpeacrasieni
I4-cnexrpu BKC xob6ansty(11l) Ta rereposiaeproro kommuiekcy 2Co-Ni 3 gieTanomami-
HOBHMU JIiTaHIaMHU.

BucokoyactoTHa 007acTh CIEKTPY MOTIMHAHHS XapaKTEPU3YEThCS CMYTaMH II0-
ruHaHHg 1pu 3350 u 3250 M, 3yMOBICHHUX BiAMOBIIHO BAJICHTHUMH KOJTHMBAHHIMHU
OH rpymnu, aHTUCHMETPUYHUMHU W CHUMETPUYHUMH BaJICHTHUMH KonmBaHHSIMU N-H
3B’s13kiB. KpiM ToOro, JUIsi CEKTpy XapaKTepHI CMYTH MOTJIMHAHHS B OOJACTi 4acToT
2935, 2840, 1655, 1600, 1359 u 1070 cm!, 1m0 BiZHOCATLCA BIANOBIAHO BaJEHTHHUX
aCUMETPUYHUX Ta CUMETpUYHMX KonuBanb CH,, mpocropoBux nepopmaniiHux Ko-
muBanb OH Ta NH, miockux aedopmamniianx komuBadb OH Ta 4acTOTHUX KOJIMBAHb
v(C-0) 1 v(CN).

1 3250
0,6 1 ' 1070

[HTEHCHEBHICTH

3500 3000 2500 20(1)0 1500 1000 500
V,CM

Puc. 5. 1Y cnexrpn nommHanus ciuproBux posunHis {Ni[Co(DetmHdetm)],}(NO,),
Ta MPeKypcopiB oTpuManHi TpusiiepHoro komiuiekcy 2Co-Ni 3 gieranonaminom (1 — cnektp BKC
Co(I1I) 3 mieranonaminOM; 2 — crieKTp nomisaepHoro komiuiekcy 2Co-Ni 3 ieTaHoIaMiHOM)

Oobmnacts normuuanust v(CO) mpu 1070 — 1010 cm™! Moke BKa3yBaTH Ha KOOP/HHA-
IIFO JIITaH/IiB Yepe3 aTOM KHCHIO. TaKokK CHEKTpax KOMILIEKCHUX CIOTYK MOSIBISTFOTHCS
cmyrd B obmacti 500 — 750 cM!, siki MOKHA BIIHECTH 10 CMYT BaJCHTHUX KOJIHBaHb
3B’s13kiB M-O ta M-C.

Cmyru normHanus gedopmaniiinux konusanb 6, (CH) 4y TiiMBi 10 KOMILUIEKCOYTBO-
penns. Y ninisgx BKC ko6ansry(III) Ta {Ni[Co(DetmHdetm)], } (NO,), cmocrepiraeTbes
OJTHAKOBUH XapaKTep MOMIMHAHHS IIUX CMYT B 00J1aCTi iX KOJIMBaHb, 10 MOXE BKa3yBa-
TH IIPO OIHAaKOBY KoopauHanito CH,-rpyIn B IMX KOMILIEKCaX.
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Ha puc. 6 HaBeneHuit TeopeTruHuil [Y-criekTp BHYTPIITHHOKOMITIICKCHOI CTIIOTYKH

ko0anpTy(I1) 3 mieraHomamMiHOM, pO3paxoBaHUH 3a JJONIOMOTorO nporpamMu Gaussian 9.
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Puc. 6. Teopernunnii [Y-cnexrp BKC Co(Ill) 3 nieTanonaminom

[TopiBHIOIOUM PO3paxOBaHUW Ta EKCIepUMEHTadbHU [Y-crexkTpu BHYTPILIHBO-

KOMIUIEKCHOI croiryku ko6ansty(11l) 3 mieTanonamMiHOM, MOXHA IOMITUTH 3aJ10BLIbHE
CHIBIAIIHHA CMYT MONIMHAHHS (PYHKIIOHATBHUX TPYII, IO Ja€ MOXKJIMBICT JOAATKO-
BO CTBEPKYBaTH PO CIPABEUIUBICTh TEOPETUYHUX KBAHTOBO-XIMIYHHX PO3paXyHKIB
CTPYKTYPH BHILEHABEACHOT KOMIUIEKCHOI CHOMYKH, IO PO3MISAAIUCh Yy MONEPeaHIX
nociimkennsx [6] CoO,N,.
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CIHHEKTPOCKOIMMYECKHUE UCCIEJOBAHUSI
KOMIIVIEKCHBIX COEAUHEHHUU KOBAJIBTA (I11)-
HUKEJIAJID C AIUDTAHOJIAMHWHOM

Metonamu UK-CeKTpOCKONIUU U €IeKTPOHHBIX CIIEKTPOB HoriouieHus B YO u BUIAUMON
00JIACTSAX CIEKTPa MCCICIOBAHBI MPOIEChl 00pPa30BaHUsl BHYTPUKOMIUTKCHOTO COCTHHEHHS
kobanpra(lll) ¢ ausTaHomamuuoM u rereposiiepHoro xomiiekca 2Co-Ni ¢ andTaHOIAMH-
HOM. YCTaHOBIJIEHA BEPOSATHOCTH ITPOXOHKEHHS PEAKIINI KOMILIEKCOOOpa30BaHUs H COXpaHe-
HHUE KOOPIMHAIIMOHOTO OKpYysxkenus kobansra CoO,N, BO BHYTPHKOMIUIEKCHOM COEIMHEHHUH
xobanera(lll) 1 nonusaepHom koopauHaionHoM coenunenun [Ni(CoDetmHdetm),[(NO,),

KiroueBble ciioBa: JU3TaHOJIaMHWH, HK-CHBKTPOCKOHI/ISI, METO/ CJICKTPOHHBIX CIIEKTPOB I10-

IJIOIIEHHUA, KOOPAUHAIITUOHHBIE COCAUHECHU .

A. O. Zul’figarov', A. A. Andriiko', E. M. Fesenko?, A. G. Grebenjuk?,

V. A. Potaskalov!

"National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechical Institutex,
pr. Peremohy 37, korp. 4, Kyiv, 03057, Ukraine; E-mail: sars2007@ukr.net

YInstitute of Physics NAS of Ukraine, pr. Nauki 46, Kyiv, 03680, Ukraine

3Chuiko Institute of Surface Chemistry NAS of Ukrainy, Generala Naumova st. 17, Kyiv,
03164, Ukraine

Polynuclear complex compounds of 3d metals with amino alcoholic ligands can be used to
obtain effective electrocatalysts for the process of lithium intercalation in graphite from or-
ganic aprotic electrolytes, occurring in lithium ion current sources. The processes of forma-
tion of the innercomplex compound of cobalt (IIT) with diethanolamine and the heteronuclear
complex 2Co-Ni with diethanolamine have been investigated using IR spectroscopy and elec-
tronic spectra of absorption spectra in the UV and visible regions of the spectra. Summing
up the study by the method of electronic absorption spectra, one can emphasize the presence
in the process of formation of complex compounds of the bathochromic displacement of the
maxima of d-d absorption bands of cobalt, which uniquely indicates the process of complex
formation of the hetero-metallic compound. The composition of the coordination compounds
obtained was determined using chemical analysis, whose results are well correlated with the
theoretically calculated content of chemical elements. The probability of passage of complex
formation reactions with the preservation of CoO,N, cobalt coordination environment in the
innercomplex complex compound of cobalt (III) and the polynuclear coordination compound
[Ni(CoDetmHdetm),](NO,),, was confirmed, namely by the close assignment of character-
istic-deformation-sensitive complexes fluctuations 8 (CH) spectra chelate compounds of
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cobalt (III) and threenulear hetero-metallic complexes. The obtained results confirm the pre-
vious quantum-chemical calculations of the coordination node of the quadrgular 2Co-Ni com-
plex with diethanolamine, which resulted in the assumption of the formation of four bridge
connections of Co* ... O ... Ni*" in the formation of a heterometal coordination compound
[Ni(CoDetmHdetm),](NO,),.

Key words: diethanolamine, IR spectroscopy, method of electronic absorption spectra,
coordination compounds.
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