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JIOMIHECHEHTHI TETPAKIC-KOMIUIEKCHA JIAHTAHOIIIB
3 AMPEHLI-N-BEH3O0OILTAMIJO®OCPATOM TA
TETPAETUJIIAMOHIN KATIOHOM

CUHTE30BaHO  pSAA  HOBHX  mempaxic-KOMIUIEKCIB — JaHTaHOINiB 3  mudeHin-N-
6enzoinaminodocparom (HL=CH,CONHPO(OCH,),) 3arampnoro ckmamxy NEt[LnL,]
(Ln = La, Nd, Eu, Gd, Tb, Lu). Ha ocHOBi pe3ynbraTiB e1eMEHTHOTO aHali3y Ta AaHux 1Y,
TIMP Ta eJeKTpOHHOT CIEKTPOCKOIii BU3HAUCHO CKJIAJ CIIOJIYK Ta 3alpOIIOHOBAHO CIOCIO
xoopauHamii mirangiB. Onep:kaHi KOMIUIGKCH €BPOII0 Ta TepOil0 XapaKTepHU3yIOThCS
ceHcn6O1mi30BaHO0 KA® JtiraniaMu iHTCHCUBHOKO JTFOMIHECICHITIERO 3 YaCOM JKHUTTS 30y/DKe-
Horo ctany 1.7 i 2.0 Mc BignoBigHO. [ KOMIUIEKCY €BpOIi0 BU3HAYECHI KBAHTOBUI BUXiJ
mroMiHecHeHIil 37% Ta eeKTUBHICTD CEHCHOLUTI3aIli eMicil €BpOIit0 OpraHiYHUM JIIFaHOM
56%.

KurouoBi ci1oBa: xoopauHaliliHi CHOMYKM JIAHTAHOIAIB, (OTONIOMIHECHIEHIIs, KapOarm-
aminodocdaru

Oco06aMBOCTI €NEeKTPOHHOI OyJ0BH JIAHTAHOI/IB 00YMOBIIOIOTH iX 3/JaTHICTh BUIIPO-
MIHIOBaTH CBITJIO B Pi3HHX Jlialla30HaX JOBXHH XBUJIb 3 BUCOKOK YHCTOTOIO 1 BiJITBO-
PIOBAHICTIO KOJILOPY, a BIJITAK 1 3yMOBIIOIOTH IIMPOKI MOYJIMBOCTI 3aCTOCYBaHHS eMicii
JAHTAHOIMIB B Pi3HUX Taly3sX TexHikH [ 1, 2]. Bizomo, 1o npsiMe 30ymKeHHs TFOMiHEeC-
LEHIII] JaHUX 10HIB € Maloe(PeKTUBHUM Yepe3 HU3bKI Koe(illieHTH eKCTUHIIT f-f iepe-
xofiB (amxge 10 M!-cm). Tomy 3a3Buuait 1uist ceHCHOLTI3AIIT TFOMIHECIIEHIIIT JTAHTaHO-
il1iB BUKOPHCTOBYIOTH OPTaHIYHI JITaHIH, SKi 31aTHI e(EeKTHBHO MOTIIMHATH 30y/KYI0de
BUTIPOMIHIOBAaHHS Ta TIepeaBaTH HOTO Ha 10H JIAHTAHOIAY — IPOIEC BiIOMHH Mix Ha-
3Bo10 «edekT anteHu» [3]. st edekTUBHOI ceHcnOmi3aIii JIOMIHECIICHIIIT JIAHTAHO-
iniB, KpiM BHCOKOTO KOE(illi€eHTy €KCTHHILI, Oa’kaHo, 00 eHepris HaWHMKIOro TPH-
IUIETHOTO PiBHSA JiraHfiB Oyja BHINOIO 3a BHIIPOMIHIOIOUHI piBeHb JaHTaHOiny. Kpim
TOTO, KUTBKICTH TPYTI, IO XapaKTePH3yIOTHCSI BUCOKOUYACTOTHIMH KOJIMBAHHSIMH MalOTh
OyTH MiHIMi30BaHUMH. OJTHUM 13 KJIACiB CHOJIYK, IO 3aI0BOJIBHSIOTh JaHUM YMOBaM €
kapOammamigopocdaru (KAD, puc.la) — cionyku 31 CTpyKTYpHUM XeJIaTyIouuM Qpar-
MeHToM —C(O)N(H)P(O). Ximis KA®D cnonyk, 3amouarkoBana A. KipcaHoBuM B 60x
pokax XX cTopiqus BigkpuTTsaM (ocdaszopeaxiiii, HHHI HaOylla aKTHBHOTO PO3BUTKY y
3B’SI3KY 3 IPAKTHYHUM IHTEPECOM IO JaHUX CIIONYK, B MEPIITy 4epry 0OyMOBICHUM iX
010JIOTTYHUMH Ta KOOPAUHAIIIMHO-XIMIYHUMH BJIACTUBOCTAMH [4]. Pagom mociikeHb
KOOPJMHALIHHUX CIIONIyK JTAHTAHOINIB Ha OCHOBI KapOauuiaminodocdaris Oyno moka-
3aHO, 110 KOMIUIEKCH TAKOTO THITY € TePMOJMHAMIUHO CTaOlIbHUMHM Ta HE PYHHYIOTHCS
mig giero YO Ta HaBITH CHHXPOTPOHHOTO onpoMiHeHHs [4], kpim Toro KA® miranan
3/1aTHI €(heKTUBHO CEHCHOLTI3yBaTH JIFOMIHECIICHITIIO JIAHTAHOTIIB [5-7].
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Jhominecyenmui komnnexcu NEt [LnL ] 3 Ougpenin-N-6ensoinamioogpocghamon

HaHa po0oTa € MPOZOBKEHHAM CHCTEMAaTHYHHX JOCIIKEHb CIIPSIMOBAHNX Ha Ofiep-
JKaHHS HOBHUX JIIOMIHECIIEHTHHX KOMIUIEKCIB JIaHTAHOINIB 3 sirannamu KA® tumy ta
NPUCBSYEHA BUBYEHHIO KopanHauiinux cnonyk ckinany NEt[LnL,] (Ln = La, Nd, Eu,
Gd, Tb, Lu; HL=CH,CONHPO(OC H,), puc. 16).
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Puc. 1. 3aranpna crpykrypHa Gopmyna KAD cronyk (a) Ta ctpykrypHa Gopmyna mudenin-N-
oenzoinaminopocdary (6)

MATEPIAJIA I METOAU JOCIIAXKEHHSA

AHali3 Ha BMICT METaly Y KOMIUICKCAX BHKOHYBAJH 32 ITOIIOMOTOIO CTaHIAPTHUX
METO/IiB KOMIJIEKCOHOMETPUYHOTO TUTPYBaHHS y po3unHax JIMCO:Boga=1:1 3 inau-
KaTOPOM KCHJICHOJIOBUM ITOMapaH4ICBHM.

T4 criektpu KOMIUTEKCIB 3anucyBain B miarnazoni 4000-400 cm! Ha dyp’e criekTpo-
¢dorometpi FT-IR Spectrum BX Perkin Elmer (3paszku y Bursiai tadnerox 3 KBr).

'H SIMP cnekrpu s posuunis B DMSO-d, 3anucysanu na AVANCE 400 Bruker
NMR crniekTpomeTpi NpHu KIMHATHIH TeMIeparypi.

EnextponHi cnektpu Audy3HOro BiOUTTS KPUCTATIYHUX 3pa3KiB pPeecTpyBaIH Ha
npuiaai SPECORD M-40.

Crextpu emicii Ta 30yI)KEHHs JIFOMIHECIEHIIIT KOMIUIEKCY €BPOIII0 PEECTPYBAIU
Ha crnekrpodmyopumetpi «Fluorolog FL 3-22» npu kiMmHatHiii Temmepatypi ta 77K.
Benmvuuny eneprii HalHWKYOro TpurietHoro pisHsa (E,) siranaiB y ckmami xomm-
JIEKCIB BH3HA4YalM 3a cHeKTpoM Qocdopecuenuii koMiuiekey ranoiinito npu 77 K.
BumipioBaHHS KiHETHKH 3aTyXaHHS 4/-TIOMIHECICHII] MPOBOAMIN 3 BHKOPHUCTAHHIM
¢dbochopumerpa FL_1040 “Horiba Jobin Yvon”, ocHaIeHOTO iMITYJIbCHOK KCEHOHOBOIO
nammnoro (dactora imnyinbciB 0.05 — 25 ', muprHa iMITyJIbCY IPH MAKCUMYMi JTOBXKHHU
XBWJII eMicii 3 MKC, IIMpHHA MaJlo iIHTEHCUBHOTO «XBocTay 30 Mkc). KBaHTOBI BUXOAH
JIFOMIHECIICHITIT JIJIT TBEPIUX 3Pa3KiB BHUMIPIOBAIHM BIJHOCHO CTaHIAPTY Y,0,:Eu 3%
(QSt = 85%, Xex= 254 am). ToyHIiCTh BUMIPIOBaHHS KBAHTOBHUX BUXO[IB JFOMiHECIEHIIIT
ckiamana +15%.

PE3VJbTATH TA iX OBTOBOPEHHS

Hudenin-N-oenzoinaminodocdar (HL) cunTe30BaHuil 3a paHille ONMMCAHUMH Me-
tonukamu [8]. C ;H, NO,P (M=353.30): T. . 149°C. I4 (KBr): v = 3139 c. (NH),
1693 n.c. (C=0), 1589 ¢.,1490 n.c., 1453 n.c., 1425 n.c., 1282 c., 1239 n.c. (P=0),
1186 m.c., 1163 c., 1092 cep., 1071 cep., 1026 cep.,1010 cep., 961 a.c., 887 cep., 767 c.,
710 c., 688 c., 573 cep., 521 cep., 469 cep., cm . IIMP (JIMCO-d6): 6 =7.21 (1,2H), 7.27
(n, 4H), 7.38 (1t 4H), 7.46 (1, 2H), 7.57 (1, 1H), 7.97 (1, 2H), 10.50 (x, 1H). — 3P SIMP
(CH,CN): 6 = -7.50 (c). 3 METOO NOJANBIIOTO BUKOPHCTAHHS IIPH CHHTE31 KOOPIUHA-
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IAHUX crIoNTyK Oyia ojiepkaHa HarpieBa ciib audenin-N-O6enzoinamigodocdary (NalL)
BIJINIOBITHO JI0 CTaHAApTHOI MeTonuku [9]. Buxin ctanoBus 90 %.

C,H,,NO/PNa (M=375.3): T. mn. 255°C. IR (KBr): v = 3058 cxu., 1592 cep.,
1547 uc (C 0), 1490 c. 1370 n.c., 1201 n.c. (P=0), 1147 cep 1071 cn., 1026 cix.,
953 n.c. 928 n.c., 871 cu., 771 cep., 715 cep., 688 cep., 617 cu., 599 cu., 520 cx.,
491 ci. em'. TIMP (AMCO-d6): 6 = 7.05 (m, 2H), 7.25-7.36 (M, 11H), 8.00 (x, 2H). —
3P SIMP (CH,CN): 6 = 4.11 (c).

Koopmunauitini cionmyku NEt, [LnL,] orpumyBasu BiINOBIAHO 10 CXEMU:

LnCl,-nH,0 + 4NaL + NEt,Cl — NEt,[LnL,]+ 4NaCl| + nH,0

(ne Ln = La, Nd, Eu, Gd, Tb, Lu)

1 MMOJIBb TiIpaTOBaHOTO XJIOPUY JAHTAHOI Ty po34nHsIH y 30-40 MJT 1301POITIIIOBOTO
CIIUPTY B NPUCYTHOCTI CKBIMOJISIPHOT JIO KPUCTANI3AIIMHOT BOAN KiJTbKOCTI TPHUETHIIO-
BOTO €CTEpy OPTOMYpPAIINHOI KHCIOTH. PO3YMH HarpiBaim 10 KUIIHHS Ta JO ITOBHOTO
posuunenHs coni P3E, mortim gomuBanu iforo 1o po3uuny 4 mmonb NaL B 60 min
CyMillli PO3UNHHHMKIB alleTOHY Ta i3ompomnanony (1:1) 1 mogaBanu 10 po3unny 1 Mmons
TETPACTUIAMOHINA XJIOpUay y i3omporanoii. CyMmiln HarpiBaim 10 TeMIepaTtypu KH-
MIHHS, OXOJIO/DKYBAJIM JI0 KiMHATHOT TEMIICPATypH, BinduneTpoByBaiu ocan NaCl i
¢binpTpar 3anuinanu HaHlBSaKpHTI/IM JUTSL TTOBUTBHOTO BUIIAPOBYBAHHS p03‘lI/IHHI/IK1B
UYepe3 gexinbka Ji0 13 pO3UMHY BHIAJAIM LTHOBI CIIOIIYKH Y BUIVISII MOPOIIKiB. X
Bi(ITBTPOBYBaJIH, MIPOMUBAIIE HEBEIMKOIO KUTBKICTIO i30MPOITIIOBOTO CITHUPTY Ta CYIIIIIN
Ha MOBITpl. Buxin KoMIuiekciB ckiaanaB ~65 %. OTpuMaHi KOOPIMHAIIMHI CIIONTYKH CTiil-
Ki Ha TOBITpi, c1a0bko 3a0apBieHi B KoiIbopu BiamoBinHuX akBaioHiB Ln(IIl). Bonu nobpe
pozurHHi B IMCO, MeTaHOI, aleToHi, aleToHITpWI, AMXJIOPMETaHi, IOraHo PO3YMHHI B
I30MPOITIIIOBOMY CIHPTI Ta OeH30T1 1 Hepo3uuHHi y Bomi. Meromom 'H SIMP criekrpockorii
BCTaHOBJICHe criBBiHOMEeHHS KAD-nmirany : mozacdepHuit kation = 4:1 i JiaMarHiTHAX
KOMIUIEKCIB JJaHTaHy Ta JIOTELi0. 3TiTHO pe3ylbTaTiB TPUIOHOMETPUYHOTO aHaJi3y Ha
METaJj, BiJICOTKOBHM BMICT JIAHTaHOITy 30ira€TbCs 3 TCOPETHUYHHMHU PO3PAXyHKAMH.
Temmieparypa IIaBIeHHS OJICpPKAHUX TETPAKIC-KOMITIEKCIB cTaHOBHUTH 110—135 °C.
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Puc. 2. Y cniektpu cunresosannx crnonyk: a — HL, 6 — NaL, B — NEt,[EuL,].
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[TonmoxeHHs xapakTepucTHIHUX cMYT B [U criekTpax CHHTE30BaHUX KOOPIUHALIIHHUX
CTIONTyK CBim4aTh mpo OineHtarHy xoopawHaiiro KA®-miranais B anmmodopmi depes
aTOMH OKCUTEHY KapOoHinbHOI Ta GocopmasHoi rpyn (puc. 2, Tadm. 1). Tak, B IY crek-
TpaxX CHHTE30BaHUX KOMIUICKCIB BiJICYTHS cMyTa BaleHTHUX konuBaHb V(NH) B oOnacTi
3140 cm™', a TakoXk CIIOCTEPIraeThCsi HU3bKOYACTOTHHUH 3CYB CMYT TIOIJIMHAHHS XapakTe-
puctnyHux konuBaHb V(C=0) ta v(P=0). Cmyra normuHannsa v(C=0) 3MillyeThCcs Ha
158 - 169 cm™!, mOpiBHAHO 3 HEUTpaTbHUM JIiraHaoM, Ta Ha 12 23 cM’!, mopiBHAHO 3
NaL. HuzpkouactoTHuit 3cyB komuBanb V(P=0) cranoButs 41 43 cm!, mopiasiao 3 HL,
ta 2 - 4 em’!, nopiBasiHO 3 NaL. Cmyra kosiuBasb amiji-1I 3cyBaeThest B 001aCTh HU3BKHX
9acTOT MOPIBHSIHO 31 CIIEKTPOM BIIBHOTO JIITAHAY Ta 3a3HA€ BHCOKOYACTOTHOTO 3CYBY
MOPIBHSHO 31 CIIEKTPOM HOTO HaTpieBOi coili. B 001acTh BUCOKUX YacTOT 3MIIIYEThCS
TaKOXX CMyTa BaJICHTHUX KojuBaHb V(P-N), 110 mMOB’s3aHO 13 30UTBIIEHHSM KPaTHOCTI
JIAHOTO 3B’SI3Ky TIpU O1JICHTATHO-XENaTyrouoMy KOOPJIWHYBaHHI iiranmy. [IpucyTHicTh
TETpaeTIIIAMOHIH KaTioHy 3a IY crekTpaMn KOMITIEKCIB HE iICHTH(IKYETHCS Uepes me-
PEeKpUBaHHA HOTO CMYT HOINIMHAHHS 31 cMyraMu normuHaHHsS KA®D miranny.

Tabmusg 1
OcHoBHi cMyru norsimHanHst B IY cnekTpax cCMHTE30BaHHX CHOJIYK
Cnoayka (N-H) (C=0) P=0) (Amig-1I) (P-N)
HL 3140 1694 1240 1453 888
NaL - 1548 1201 1370 927
NEt,[LnL,] - 1525-1536 1197-1199 1385-1393 930-935

JIJ1s KOMITJIEKCY HEOMMY OYJIH 3aIicaHi eJICKTPOHHI CIIEKTPH JU(Y3HOTO BiIOUTTS B
obnactsx nepexonis “/,, —°P, ,ta’l,, —*G, , °G, , (puc. 3). CUHITIETHA CMyTa 3 MAKCH-
MymoM nipu 429.3 Hm B obnacTi nepexony “/,, —°P, , BKasye Ha HasiBHICTh O{HOTO THITY
ONTUYHUX IEHTPIB y CKIaJi KomIuiekcy. CMyru normuHaHHs B obnacti 430 — 440 HM
Oy BiHECEHI /10 MEPEeXOiB i3 3aCeICHUX NMPH KIMHATHII TeMmeparypi miapiBHIB Tep-
my “I,, [10]. B obnacTi Haq4yTIMBOrO MEPEXOY MOJIOKEHHS CMYT Ta CIiBBiHOLICHHS
X IHTEHCUBHOCTI Jy’kKe MOAI0HI 10 TAKUX y CHEKTPaxX KOMIUICKCIB HEOJUMY 3 KOOP/IHHA-
widHUM yncioM 8 [6, 11], 110 y3romkyeThCst 3 BACHOBKOM PO OiIeHTaTHY KOOPAMHALII0
KA® nirangiB y mociipkeHUX KOOPIMHALIMHUX CIIONyKaX, 3po0jieHrMM Ha ocHOBi Y
CIIEKTPIB.

3a 3MIIICHHSIM CMYT MOIJIMHAHHS B CIIEKTPOHHUX CIEKTPaX KOMIUICKCIB HEOIUMY
BiJTHOCHO CMYT aKBaiOHY OLIHIOIOTH KOBaJICHTHHH BHECOK y 3B’SI30K METAII-JIITaH:
3pOCTaHHs KOBaJICHTHOTO BHECKY BiJJOOpa)kaeThcsi y ckopodeHHi 3B s13kiB Nd-O Ta Bij-
MTOBITHO CITPHYUHIOE OATOXPOMHUI 3CYB CMYT y CIIEKTPi KOMIUIEKCY TIOPIBHSIHO 31 CITeK-
TPOM akBaioHy Heoaumy [12, 13].
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Puc. 3. Cniexrpu mudysnoro Binourrs kommiekcy NEt,[NdL,] B obnacTi nepexonis
‘L, =P, (a) Ta ‘I, -G, ,, ’G., (0).

12 5/2°

JL71s1 OLIHKYM KOBAJICHTHOTO BKJIA/Ly y 3B’ A3KaxX MeTa-miran ajis cnoiayku NEt, [NdL, ]
OyB pospaxoBanuii mapamerp Cinxa o:

§=100(1- B)/B (1)

ne p = 1/2'E(ViKC/V,iam)’ i=1, 2 — cepeaiHe BiIHOUICHHS XBUILOBHX YHCEIl, PO3PAaXOBAHE
ans emyr nepexonis “I,, — P i, — ‘G,

3uaiinenuii aua xkommekcy NEt,[NAL,] mapamerp 6=1.06, BianoigHo 10 mKaiu
CiHxa, BKa3ye Ha IepeBakalounii I0HHUH xapakTep 3B’ 3Ky MeTaj-Jiran.

Crnextpu JiroMiHeCHEHIT Ta 30y/pkeHHs iroMinectenii kommuekcie NEt [Eul,] Ta
NEt,[TbL,] peectpysamu mipu 298 ta 77 K (puc. 4). CriekTpu 30y/IKEHHS JTFOMiHECIIEH-
11 3aIHUCYBaNHU, PEECTPYIOYH BHIIPOMIHIOBAaHHS 3 TOBKHUHOIO XBII 612 Ta 545 aM mis
KOMIUIEKCY €BPOIit0 Ta TepOito BiamoBiaHo. OpeprkaHi criekTpu 30yIKeHHs eMicii xa-
PaKTepH3yIOThCsl HASBHICTIO By3bKHX CIIA0KOIHTEHCHBHHX CMYT f-f iepexoaiB ioHiB Eu**
ta Tb*, a TakoX MIMPOKKUX IHTCHCUBHHUX CMYT B obnacti 250-320 HMm, sKi CBigYarh mpo
e(heKTUBHY CeHCHOLTI3aIliI0 JIITaHIaM¥ JTFOMIHECIICHITT JIAHTAHOIIIB.

CrekTpy JIFOMIHECIHEHIT KOMILJICKCIB 3aluCcyBajd MpPH ONPOMIHCHHI 3pa3KiB
MOHOXPOMATHYHHM CBITJIOM 3 JOBKHHOI XBwii 274 HM. Y CHOEKTpax HpPHUCYTHI
xapakTtepHi s ionis Eu** ta Tb* By3bki cmyru nepexonis °D —'F, (J = 04) ta °D,—'F,
(J = 60) BianmoBiaHo. /g koMIuiekcy TepOit0 TUIIOBO JOMIHYIOUOKO O IHTEHCUBHOCTI €
cmyra nepexony °D,—'F, Jlns kommiekcy eBponi}q JIOMiHYy€ CMyTa Iepexory SDO—.>7F2,
[I0 XapaKTepHO ISl CIIONYK 3 HU3BKOIO CHUMETPIEI0 OTOUEHHS IEHTPAIBLHOIO iOHY.
BinHouenHs inTerpabHoi inTeHcuBHOCTI cMyT nepexontis °D —'F /°D —'F cTanoButh
3.9 nust ciektpiB 3anucanux npu 298 K ta 3.3 — i HU3BKOTEMIEpaTypHUX CIICKTPIiB
(77 K), mo Bka3ye Ha TeMIIEpaTypo 3alie)KHY Ja0iIbHICTh KOOPIWHAIIIMHOTO OTOYCHHS
eBporilo y kommuekci. Cmyra 3aboponenoro mepexony °D —'F € mano inTeHcus-
HO10. JIoCHTh BHCOKY iHTEHCHBHICTh Ma€ cMmyra nepexofy °D —’F,, 110 € HeTHIOBUM
Uit KA®-BMICHAX KOMIUIEKCIB €BPOITIIO0 1 MOXKHA TIOSICHUTH BHCOKOIO IOJIIPH3AIIIE0
iony Eu’" OTOYeHHSM 3 JIOKaJbHOK CHMETPI€IO0, 110 BiAMOBimae D,, KOOPIMHAIIHHIT
reomeTtpii [14]. BincyTHicTh cMyTH (hiIyopeceHIii JiranIiB y CeKTpax JTFOMIHECIICHITIT
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Puc. 4. Cniexrpu sromiHectenii Ta 30y/kenHs moMinecterii kommiekcis NEt,[Eul, ] (a) Ta
NEt,[TbL,] (6), 3anucani npu 298 Ta 77 K.

JIOCII/DKEHUX KOMITICKCIB €BPOIIiIO Ta TepOilo BKasye HA e(EKTUBHUM MEepeHOC eHeprii
3 JiragaiB Ha MeTan. EHepris HaHIKIOTO TPUIICTHOTO PiBHS JIITAHIB Y KOMITJIEKCaX
(E; = 26385 cm'), 3naiinena 3a cnexrpamu (ocdopecieHii KOMIIEKCY raofiHito
€ J0CTaTHbO BUCOKOW. Pismuns mix E_ Ta pesonancmumu pisuamu Eu’™ (E(CD,) ~
17300 cm') ta Tb** (E(°D,) ~ 20500 cM™') BUKIII04a€ MOKIUBICTH 3BOPOTHOTO TpaHChe-
py eHeprii 3 MeTany Ha jirasa [15].

3aTyXaHHS IHTCHCUBHOCT1 IFOMIHECIICHII11 IO CJTi /Ky BaJIH ITPH KIMHATHIH TeMIeparypi
Ta TEMIIeparypi piIKOro a30Ty NP OMPOMiIHEHHI 3pa3KiB MOHOXPOMAaTHYHUM CBITJIOM 3
JIOBXKHHOIO XBUJI 274 HM Ta peecTpallii BUIPOMIHIOBaHHS 3 JOBXKHUHOIO XBWIl 612 Ta
545 HM 17151 KOMITIEKCY €BPOIIito 1 TepOiro BiAmoBiaHo. KpuBi 3aTyXaHHs iHTEHCUBHOCTI
JIFOMIHECIICHIIIT Mal0Th MOHOCKCIIOHEHIIaIbHUIT XapakTep. [1pu kiMHaTHIN TeMneparypi
gac KUTTA 30yPKEHOTO CTaHy JUIS KOMIUICKCIB €BpOMiI0 Ta TepOil0 CTAHOBIATH
BimnosinmHo 1.7 Ta 2.0 mc. Ilpu 3HmkenHi Temmeparypu jgo 77 K cnocrepiraerbes
He3HaYHEe 301UTBIICHHS 9acy KUTTS 30yIKEHOTO CTaHy KOMIUICKCIB €BPOIii0 Ta TepOito
1o 1.8 Ta o 2.2 Mc BiJIOBIJIHO, IO y3TO/DKYETHCS 31 3MECHIICHHSM CITiBBITHOIIICHHS
inTeHcuBHOCTE#H cMyT nepexoi D —’F,/°D —’F y ceKTpi ipu 0X0JI0/KEHH CIOTYKH
NEt4[EuL 4] Ta B JAHOMY BHIIQJIKy MOXKHA TOSCHUTH TI1IBUIIICHHSAM CHUMETPii OTOUYCHHS
[EHTPAJIBHOTO 10HY y KOMIUIEKCI. [T KOMILIEKCY €BpOITF0 METOAOM IOPIBHSHHS 3i
crannaproM Y,0,:Eu 3% (Q_ = 85%, A = 254 um) OyB BUMIpsAHMI KBAHTOBUH BUXiJl
JmoMiHeceHii (Taba. 2), a TakoX po3paxoBaHi WMOBIPHOCTI BUIIPOMIHIOBAJIBHUX Ta
0e3BUIPOMIHIOBAILHUX TIEPEXOMIB A Ta A, BAPOMIHIOBATILHUN 4aC KUTTS Ty, ., BHY-
TPIIIHINA KBAHTOBUI BUXiJ] JTIOMiHECICHII] (QL“LH) Ta e()eKTUBHICTH CeHCUOLTi3alii emi-
cii eBpomio opraniyHum Jiraugom (n ) [16, 17]:

Ln —
Q Ln Tobs/TRAD

1 /TRAD = AMD,O ' n3 ' (Ilot/IMD)’

neA,,,=14.65c¢', n=15,( /1, ) — cliBBiAHOIIEHHS iHTErPATLHUX IHTEHCUBHOCTEH
BCixX TepexoiB 3 °D ) piBHA Ta MarHiTHO-MIONBHOTO niepexony *D—'F,.
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Tabnus 2
CrnekTpanabHO-/II0MiHecHeHTHi BJacTUBOCTI Jesiknx KA®-BmicHux
TeTpakic-KoMILJIeKCiB €BPOIil0

ICD—F)/ | T,me | T, | A, | AL | Q™ | Qs | M,
Kommnexe I6D,—F) [ 298K) | me | o | T | %" | % | %
NEtEuL, 3.9 18 | 27 |367]189| 66 | 37 | s6
CsEuL’, [6] 2.9 320 | 35 [288| 25 | 92 | 37 | 40
[C,mim][Eu(DETCAP),] [18] 6.6 27 | 35 [285 | 92| 76 | 30 | 40
%fét‘]mm] [Ew(DETCAP)] 3.7 27 | 36 281 48 | 75 | 49 | 65

HL’ — numetnn-N-Gensoinaminopocdar, C,mim — 1-etun-3-metmniMinason, [C,mim]* - 1-6yTnn-3-
metmnimingazon, HDETCAP — nuetnn(tpuxiopoarneriia)amigodocdar

[TopiBHSHO 3 BIIOMUMH mempakic-KoMIuiekcamu eBporito 3 KA®D mirannamu
(tabm. 2) nocmimxennii kommeke NEt,[Eul,] XapakTepu3yeTbcss HUKYMM 3HAYEHHAMU
qacy KUTTA 30yPKEHOTO CTaHy Ta BHYTPIIIHHOTO KBAHTOBOTO BHXOJY, 0OYMOBICHUMU
O1IBIIIOI0 HMOBIPHICTIO OS3BHIPOMIHIOBANBHUX TepexofiB. OnHaK 3a 3HAUCHHAMH 3a-
TaJIbHOTO KBAHTOBOTO BUXO/Y Ta €(DEKTUBHICTIO CEHCHOLTI3AIIIT JIFOMIHECIICHITIT €BPOITiFO
OpraHIYHUMH JTIraHJAaMH JTOCHTIJHKEHU I KOMITJICKC HE MOCTYIAETHCS BIJOMUM CITOPIIHE-
HHM CIIOJIyKaM, 1110 XapakTepusye audenin-N-OeH3oinaminodocdar sk e(heKTUBHY «aH-
TEHY» JIJISl CEHCUO1ITi3allii JIAHTaHOII-IIEHTPOBAHOT JIFOMiHECIIEHITI].

BUCHOBKH

OneprkaHo HOBI KOMIUIEKCH JIaHTaHOIAIB 3aranbHoro cknany NEt [LnL,] (Ln = La,
Nd, Eu, Gd, Tb, Lu; HL=C,H.CONHPO(OC H,),). 3anponoHoBaHo 0iJleHTaTHO-XeJIa-
Tyrouy koopauHamito KA® niranais 10 i0HIB JIAHTAHOIAIB 3 (OPMyBaHHSM aHIOHHUX
mempaxic-KOMIUIEKCIB, 3 KOOPAMHALIWHIM YHCIOM LeTpanbHOro atomy 8. Ilokaszano,
mo audenin-N-Oen3oinaminopocdar epeKTHBHO CEHCHUO1TIZYE JTFOMIHECHIEHITII0 €BPO-
it Ta TepOito; KOMIUIEKCH JEMOHCTPYIOTh IHTCHCHBHY (DOTOIFOMIHECIICHIIIIO XapaK-
TEPHOTO Il HUX YEPBOHOTO Ta 3€JICHOTO KOJBOPY 3 YacOM JKHUTTS 30YIKEHOrO CTa-
Hy 1.7 1 2.0 mc BignoBigHo. JItOMiHECIICHIIISI KOMILJIEKCY €BPOIII0 XapaKTEPHU3YEThCS
KBAaHTOBHM BHX0J0M 37% Ta e(heKTHBHICTIO CCHCHOIi3amii eMicii €BpOIMiio OpraHiyHUM
JIragaoM — 56%.
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JIIOMUHECIHEHTHBIE TETPAKUC-

KOMIIVIEKCHBI IAHTAHOUJIOB C JN®EHWJI-N-
BEH30UJIAMUJ0O®OCPATOM U TETPADTHIAMMOHUMI
KATUOHOM

CHHTE3UpPOBAaH pPAJ HOBBIX TETPAKUC-KOMIUIEKCOB JIAHTAHOUAOB ¢  AudeHun-N-

6emsounamunodocparom (HL=C H,CONHPO(OCH,),) obmero cocrasa NEt,[LnL,] (Ln =
La, Nd, Eu, Gd, Tb, Lu). Ha ocHOBaHHH pe3y/bTaToOB AJIEMEHTHOTO aHanu3a 1 ganHbix UK,
TIMP ¥ 511eKTpOHHOH CHEKTPOCKOIIMH ONpe/eIeH COCTaB COSANHEHHH U MIPEUIOXKEH CII0Co0
KOOpIHHANUH JurangoB. ITomydeHHbIe KOMIIEKCHI €BPOIHS U TepOHs XapaKTepH3UPyIOTCs
ceHcnOmwm3upoBanHoii KA®d nuranmamMu WHTEHCHBHOW JFOMHUHECIICHIIMEH C BpeMeEHEM
JKU3HH BO30Y>KIEHHOTo coctossHuA 1,7 u 2,0 MC COOTBETCTBEHHO. {7151 KOMIIIEKca eBPOITHUs
OIIpeieNIeHbI KBAHTOBBIM BHXOJ JIIOMUHECHEHIIMH 37% ¥ 3P (HEeKTUBHOCTh CEHCHOMITH3AIIN
SMUCHU €BPOIHUS OPTaHUUECKHUM JIUTAaHAOM 56%.
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LUMINESCENT LANTHANIDE TETRAKIS-COMPLEXES
WITH DIPHENYL-N-BENZOYLAMIDOPHOSPHATE AND
TETRAETHYLAMMONIUM CATION

A row of new lanthanide CAPh-type ligand based anionic tetrakis-complexes of general for-
mula NEt,[LnL,] (Ln = La, Nd, Eu, Gd, Tb, Lu; HL=C ,H,CONHPO(OC H,),) have been
synthesized. The ligands bidentate-chelating mode of coordination with formation of anionic
tetrakis-complexes was proposed based on elemental analysis and IR, NMR and absorption
spectroscopies data. The obtained europium and terbium complexes exhibit sensitized by
CAPh ligands intense emission with decay time 1.7 i 2.0 ms respectively. For the europium
complex the emission quantum yield was found to be equal 37% and the europium emission
sensitization by organic ligand equals 56%.

Keywords: lanthanide coordination compounds, photoluminescence, carbacylamidophos-
phates.
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