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1. KpucraniyHa 6ynoBa, peoKC-peakKlii i COpO1ifiHi BIaCTUBOCTI METAJI-OPTaHiYHUX KapKaCHUX CIIOJIyK Ha OCHOBI

KapOOKCUJIATHUX a3aMaKpOLMKIIYHNUX KoMILieKciB Hikemo(IT) i mizmi(Il)

2. Crystal structure, redox reactions and sorption properties of metal-organic frameworks based on carboxylate
azamacrocyclic nickel(II) and copper(lI) complexes

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA 35CYBAHHIO BIUIMBY CKJIAZy i KpUCTAJIiYHOI 6YZ0BU CIOJIYK HA OCHOBI
MakpouukIiyHux Komiiekcis Hikesto(Il) i mini(Il) Ta aHioHiIB apoMaTMYHUX KMCJIOT Ha iX COPOLiHI BJAaCTUBOCT] i
0COOJIMBOCTi peJloKC-TI0BeIiHKMA. Ha OCHOBI pe3ysibTaTiB PEHTT€HOCTPYKTYPHOTO aHajli3y BCTAHOBJIEHO, 110
B3a€MOJisl MAaKPOLMKIIYHMX KoMIleKciB Hikemo(1) Ta Migi(Il) 3 apomaTMuHrMU KapOOKCUIaTaMHU B 3aJI€KHOCTI Bif,
OCHOBHOCT] OCTaHHIX B 6i/IbIIOCTI BUNIAAKIB IPUBOJIUTH 1O YTBOPEHHS MeTajl-opraHiyHux kapkacis (MOK),
CTPYKTYPHHUMMU 6JIOKaMHU SIKUX € OJHO- ab0 IBOBMMIipHi KoopAuHaliiiHi nojimepu. [TokaszaHo, 110 B KPUCTATIYHUX
I'paTKax JesKuX CIOJIyK MiCTUTBCSI BAKAHTHUI MIPOCTIp, SIKUI MOXKe OYTH 3alHATUH aficopbaTamu. BctaHOBIEHO, IO
nesiki MOK xapakTepu3ayloThCsl IOPUCTO0 OyJOBOIO (32 JaHMMU afacopuii a3oty g kommekcy [Ni(L1)(dphdc)]

06'em nop ckiagae 0,26 cm3 /r, nuroma noBepxHs 614 M2 /T) i IPOSIBISIIOTH COPLiliHI BJIaCTUBOCTI 10 BiJHOILIEHHIO



IIO MOJIEKYJISIPHOTO BOJHIO (MaKkCcUMaJbHa copOLiliHa eMHicTh 6513bK0 0,6 Mac.%. ipu 1 atm. i 77K). BctaHoBieHO,
110 KinbKicTb amiakaty migi(Il), sskuii 3B'a3yeThCs a3aMakpoLUKIiYHUME KapookcunatHumu MOK B riporjecax
rerepodasHoi B3aemo[iii (TBepie TiJIo - pO3YMH) 3aJI€’KUTh BiJl KpUCTAJIiuHOI OyZL0BU COPOEHTY. Briepiue rnokasaHo
MOXJIMBICTb TOCTCOPOLIHOTO NEPETBOPEHHS AAHOTO aficopbary B HaHOPO3MipHUI cynbdig mimi(Il).
[IpoieMOHCTPOBAHO, 110 NePETBOPEHHS KoMIlneKciB Hikeso(Il) B cnonyku Hikesto(I1I) B cknani MOK, moxe
PO3IJISIAATUCH SIK LJISIX OTPMMaHHS HOBUX PelOKC-aKTUBHUX MeTaj-opraHiyHux Kapkacis (PAMOK). Bynosa
xpomoopa ioHa Hikesto(I1I) i XiMiuHi BIaCTUBOCTI CIIOJYK, 10 YTBOPIOIOTHCS B PE3YJIbTATi TAKUX MIPOLIECIB
(TepmivyHa CTabiNBHICTD, peakliliHa 30aTHICTB), CYTTEBO 3aJIEXXUTD Bif] BEJIMUMHU PeNOKC-TIoTeHUiany napu Ni3+/2+
B MaKpOLMKJIIYHOMY OTO4YeHHi. [TokazaHo, 110 pefoKC-B3aeMOlisl KpUCTaNIYHUX MAaKPOLMKJIIIYHUX KapOOKCUIIATIB
Hikesto(1I) 3 conamu cpidna(l), 3onota(lll) i nanazgiio(ll) npuBoAUTH 00 YTBOPEHHS HAHOKJIACTEPIB BiATIOBITHUAX
HyJIbBaJIEHTHUX MeTasliB. Ha mpukiani peakuiit 3 HirpaTom cpi6sia(l) mokasaHo, 10 po3Mip TaKUX HAHOYACTUHOK
3aJ1€KUTh Bifl KpUCTAiYHOI Oy/10BY TBEP0i MAaTPULLi i HE 3aJIEXKUTh Bif| XiMi4HOI IPUPOJY 3aMiCHUKIB y
MAaKpOLMKJIIYHUX JIiraHaax.

2. The interaction of macrocyclic nickel(II) and copper(Il) complexes with aromatic carboxylates depending on
their basicity was shown to result in most cases in the formation of metal-organic frameworks (MOF) constructed
from one- or two-dimensional coordination polymers. It is established that free space is present in the crystal
lattices of some compounds which can be occupied be the adsorbates. The amount of the copper(Il) ammine
complex adsorbed by azamacrocyclic carboxylate MOFs during the heterophase interaction (solid - solution)
depends on the crystal structure of the sorbent. The possibility of postsorption transformation of this adsorbate
into nanosized copper(Il) sulfide was demonstrated for the first time. It is shown that the transformation of the
nickel(II) complexes in MOFs into the nickel(IIl) species can be considered as an approach to preparation of new
redox active MOFs (RAMOFs). The structure of the nickel(Ill) ion and the chemical properties of the compounds
formed (thermal stability, reactivity) depend essentially on the values of the potential of the Ni3+/2+ couple in
macrocyclic environment. It is established that the redox interaction of crystalline macrocyclic nickel(II)
carboxylates with silver(I), gold(Ill) and palladium(II) salts results in the formation of nanoclusters of corresponding
metal. Based on the reactions with silver nitrate it was shown that the size of the nanoparticles is dependent on
the crystal structure of MOF.
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