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CHUHTE3, CTPOEHUE U CBOMCTBA KOMILIEKCHBIX COEJJUHEHUI AHTAHOUJIOB
C 4-[(3,4-TUMETOKCHUBEH31.J1) AMUHO] BEH30MHOM KUCJIOTOM.
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AHHOTALUS

IMpoBeneH cuHTe3 KOMIUIEKCHBIX coenuneHui 4-[(3,4- numeTokcubeH3mwn)aMuHo|  GEH30MHONW  KHCIIOTHI
(HL) ¢ uonamu camapus(l1l), esporms(lll), Tepous(lll), ragomuausa(lll) u aucnposus(lll). CornacHo naHHBIM
QJICMCHTHOT'O daHaJIn3a U TEPMOI'PABUMCTPUU TOJTYUCHHBIC KOMIUICKCHI MPEACTABIIAIOT coboit TUApaTbhl COCTaBa
LnL3-nH2O, toe n=0-2. O6macte ux TepMocrabmwibHOCTH B Tpeaenax ot 100°C mo 150°C. HzmepeHs
OJICKTPOHHBIC H I/IH(i)paKpaCHLIe CIICKTPbI HOIJIOIICHUA JHMIaHda W KOMIUICKCOB € MOHAaMH PEAKO3EMCEJIbHBIX
mertamioB. Ilo JaHHBIM UK CIICKTPOB KOOpAWHAIWA JIMranga € HOHOM METalJIa OCYIICCTBIIACTCA I10
KapOokcwiabHON Tpymmne. KapOokcwibHas rpymnma KOOpAWHUpOBaHa OwjaeHTaTHO. /Jlas  BO3OYKIAEeHUS
JIOMUHECIIEHITMH UCTIOIb30BaHa JTMHUS PTYTHOM JIaMITbI ¢ IJIMHON BOJHBI 248HM. HanbombIiias ”HTEHCUBHOCTh
JTIOMUHECLIEHIINH HaOII0qaeTcs Ayl KOOPAMHALIMOHHBIX coeaunenuit EUt, Th3*, Sm3* u Dy®*.

ANNOTATION

The synthesis of complex compounds of 4 - [(3,4-dimethoxybenzyl) amino] benzoic acid (HL) with ions of
samarium (I11), europium (111), terbium (111), gadolinium (I11) and dysprosium (I11). According to the data of
elemental analysis and thermogravimetry, the obtained complexes are hydrates of the composition LnL3 - nH20,
where n = 0-2. The area of their thermal stability is in the range from 100 ° C to 150 ° C. Electronic and infrared
absorption spectra of the ligand and complexes with rare-earth metal ions have been measured. According to the
IR spectra, the coordination of the ligand with the metal ion occurs at the carboxyl group. The carboxyl group is
bidentate coordinated. To excite luminescence, a line of a mercury lamp with a wavelength of 248 nm was used.
The highest luminescence intensity is observed for the coordination compounds Eu3 +, Th3 +, Sm3 +, and Dy3 +.

KiroueBbie ¢J10Ba: KOMIUIEKCHI JAHTaHOUI0B, TepMorpamma, Y @ cnexrpsl, MK criekTpsl, JIIOMHMHECLIEHLUS.

Key words: lanthanide complexes, thermogram, UV spectra, IR spectra, luminescence.

AKTYyaJIbHOCTh TeMbl: ExerogHo B Hay4dHOH

JIJAHTAHOUJIOB C OPraHU4YCCKUMHU JIMTaHAaMH Halljila

JUTEpaType YBEIMYHMBACTCS YHCIO MyONUKAIMiA, IIUPOKOE MPHUMEHEHHE B PA3IIMYHBIX O0JACTSIX HAYKH H
MOCBSIICHHBIX JIIOMUHECUUPYIOIIUM KOMIUIEKCHBIM ~ TEXHHKM B KaueCTBE 3allUTHBIX MOKPBHITUH[1],
COEIMHEHUSIM  JIAaHTAHOWJIOB C  OpPraHMYECKMMHU  JIIOMHUHECLIEHTHBIX 30HAOB[2], CUTHalIbHOW 4YacTu B
JUTaHJaMUd M UX M[PAKTUYECKOMY HIpPHUMEHEHHI0 B  xeMmoceHcopax|3].OxHum u3 Ba)KHEHIIIMX
Pa3IUYHBIX OTpAaciAX HAyKHM W TPOMBILUIEHHOCTH.  MPaKTUYECKUX HAMPaBJICHUH SBISETCS UCIIOJIb30BAHNE
JlroMuHECTIeHITNSI  KOOPIWHAIIMOHHBIX COSAMHEHUH  KOMITJIEKCOB JIAHTAHOUIOB B KauecTBe


https://www.doi.org/10.31618/ESU.2413-9335.2020.6.76.940

Eepasutickut Coro3 YueHbix (ECY) # 7(76), 2020 29
CBETOM3TYYaroIIero cios B OpraHUYECKUX B  nureparype  ommcaHbl  HCCIEIOBaHUS
ceerousnyvaromux auonax(OCU]]), nazepax[4]. JIFOMUHECLIEHTHBIX CBOIICTB KOMIUIEKCHBIX

OCHU- aT0 ycTpoiicTBa, B KOTOPHIX B pe3yJbTaTe
SIBIICHHUST  AJICKTPOJFOMHHCCIICHIIUN  JICKTpUYECKas
SHEprus MpeoOpa3yeTcss B CBETOBOC H3IIyUCHHE.
Opmanvu u3 tanoB OCUJl SBISAIOTCS OpraHUYEcKHe
CBETOAMOMBI Ha TaK HAa3BIBAEMBIX MAaJIBIX MOJIEKYJIaX-
KOMIUTEKCHBIX COCTMHCHUSX, KpPaCHUTEJISIX u
Ip.Bo3pacraroniee 4uMciao HUCCIENOBAaHMA B 3TOM
obnacTu MTOKAa3bIBACT MIEPCIIEKTHBHOCTD
ucrionb3oBanuss OCHJI] Ha OCHOBE KOMILICKCHBIX
COEeIMHEHUI JTaHTAHOUIOB.. JTO CBS3aHO C TEM, YTO

CTEHCHb npeoOpa3oBaHus SHEpruu pu
UCTIOJIb30BaHUM  TPHUIUICTHBIX SMHUTTEPOB  MOXKET
jpocturate  100%, a 1mOMHMO  JOPOTOCTOSIIUX

METAJUIOPraHNYeCKUX COCIUHEHUN (MpUIus, pyTEeHUs
U JIPYTUX PeIKUX METAJIOB IUIATUHOBOW TPYIIBI) K
TaKAM TOMUHO(OpamM OTHOCATCS u
KOOpJWHAIIMOHHBIC COCIWHEHUS JIAHTaHOWIOB. B
OTIIMYUE OT METAJUIOB IUIATHHOBOM TPYMIIBI Ka>KABIi
WOH JIAHTAHOWAA WMEET XapaKTepPHBIH yHHUKaJIbHBIHA
CHEKTP UCITYCKaHUS, TOJIOKCHHE TUKOB B KOTOPOM TIPH
CMCHC JIMI'aHAOB TIIPAKTUYECKU HE U3MCHACTCA,
HU3MCHACTCA TOJBKO HWHTCHCUBHOCTH W XapaKTEp
(pacmieruienue) crnekTpoB. TakuMm o0pa3oMm, 3agaua
IMOXCKa HOBBIX JIIOMUHECHUPYIOIHNX KOMIUICKCHBIX
COEIMHEHUH CBOJUTCS K MOJA0O0pY JHraHaa (BbICOKOM
BEPOSITHOCTH 00pa30BaHMs TPUILUIETHOTO YPOBHS, €ro
ONTUMAIIFHOTO PACIIONIOKEHHUS 110 OTHOIICHHIO K
W3IyYaomeMy YpPOBHIO  JIAHTAHOMAA, XOpOIIei
KOOPAWHUPYIOMIEH COCOOHOCTH) IS KaXXIOTO HOHA
nmaHTaHoWAa. [IpyruM TpEeMMyIIeCTBOM KOMIDIEKCOB
JAHTAHOWIOB SBIICTCS Mayas IMUPUHA  MOJIOC
UCITYyCKaHUsS B CIIEKTPax JIOMUHECHCHIINU, B OTIHYHE
OT IIMPOKHX IIOJOC B CHEKTpaX OPraHUYECKHUX

COEJIMHEHUH JIaHTAaHOMJOB C OpPTO-, METa- U Mapa-
AMHMHOOEH30MHBIMH KUCJIOTAMH M UX TPOU3BOJHBIMH,
a TaKke M3TrOTOBJIEHHE HAa MX OCHOBE IPOTOTUIIOB
OCHUJl ycrpolictB. Bmemenme 3amectutencii B
AMHUHOTPYIIIY Iapa-aMIHOOEH30MHOM KHCIIOTH MOJKET

CYILECTBEHHO TIOBBICHUTb JFOMUHECLICHTHBIS
XapaKTePUCTUKH HOJTy4aeMbIX KOMIUIEKCHBIX
COCIIMHCHUH, a TaKKe PacTBOPHMOCTB

METaJIOKOMIUIEKCOB B OPTaHUYECKHX PACTBOPHUTEISX,
YTO  TO3BOJIMT  YOPOCTUTH WX  JalbHelIee
HCIIOJB30BaHUE B KAYECTBE CBETOIMHUCCHOHHOTO CJIOS
B OCU/L.

B cBs31 ¢ 3THM IeJIb HACTOSIIIEH PAOOTHI -
CUHTE3 U M3YUYCHUE IFOMUHECIICHTHBIX CBOUCTB
KOOPAMHAIIMOHHBIX COCAMHCHUI JTAHTAHOUJIOB,
JFOMUHECIUPYIOIIUX B BUAMMOW CIIEKTPAIBLHON
obmacTh, ¢ Takoit N-3amMeneHHO# KapOOHOBOI

KHCI0TON Kak 4-[(3,4-
JTIUMETOKCHOCH3HIT ) aMHHO |OCH30HHOM KHCIIOTOH.

Bcee KOOPIUHAIIMOHHBIE COEeIMHEHUS
CHUHTE3UPOBAaHbl U3 BOJHO-CIUPTOBBIX PaCTBOPOB,
COJIeprKalINX COJIb METaJlla U JIUTaH]] B COOTHOIICHUHU
Ln:HL=1:3. Tak kak JaHTaHOHWIBI JieT4e OOpa3yroT
KOMIUIEKCBI C HOHU3UPOBAaHHON KapOOKCHUIHHOMN
TPyNIoW, TO TpU cUHTe3e 3HadeHwe PH pactBopa
monaepxuBain O6oxee 5.0 moOaBIeHHEM IIETOYH FUTH
HCIIOJIb30BAHUEM  NPEABAPUTEIBHO  MOJYYEHHOU
KaJMeBol conm nuranaa. Bo u3bexanne oOpa3oBaHUSL
THIPOKCOKOMIUIEKCOB JIAHTAaHOUAOB PH mpu cuHTe3e
HE TPEBBICTCTABIIEHBl  IOJIyYEHHbIE  KOMILJIEKCHI
MPECTaBIAIOT cO00H THumparel coctaBa LnlLz-nH»0,
rone n=0-2. Tlocne cymKkd B BakyyMHOW ICYd

COENIMHEHUM H  KOMIUIEKCOB O-METalioB, YTO  HEKOTOPHIX KOMILIEKCOB  MMOJydYand Oe3BOIHbBIE
MO3BOJIIET MOJTy4aTh OTHOCUTEILHO «YUCTHIC» [IBETA U COCHUHEHUs.  JlaHHBIE  JJEMEHTHOrO  aHain3a
nenaer mnepcrnekTuBHbIM npumeHenne OCHUJ] Ha  mpexacraBieHsl B Tabnuie 1.
OCHOBE KOMIUIEKCOB JIAaHTAaHOMJIOB B CHUCTEMax
oToOpakeHNH HHPOPMAITUH.
Tabmuual.
JlaHHble aHAJIN3A cocTaBa KOMILIEKcoB ¢ HL.
K o T . ConeprkaHue >JIeMeHTa, %
OMILIEKC opMyJIa wt., °C L2 Hp0 n
Eu(L)s CagHg5EUOg 246 80,3 0 19,7
Sm(L)z C3H4a55M0Og 235 80,5 0 19,5
Th(L)s-H0 C3gH47TbO19 247 778 2,3 19,9
Gd(L)s C3pHz5Gd0g 233 79,8 0 21,2
Dy(L)xH20 C3H47Dy0O10 240 775 2,2 20,3
Ilpy  cuHTE3¢  HOBBIX  KOOPAMHAIMOHHBIX  TEPMOCTAOMIIBHOCTH COCTUHEHUH.
COCOMHCHHI  OYCHb BAKHO  HCCIACAOBaTh HMX  [epPMOTPaBHUMETPUYECKHN aHAIM3 MPOBOAMIH Ha
TEPMUYECKYIO YCTONYNBOCTD - xapaktep npubope NetzchSTAB o6mactu 20 - 1000°C, B
JIeTH]IpaTalliy, obnacThb TEPMOCTa0MILHOCTH,  aTMocdepe aproHa, ckopocTh Harpesa ot 2 10 10 °C B

TEMIIepaTyphl IUIABJICHUS U Pa3sIoKeHHs. Takxe MpH
BO3MOKHOM IMPHUMEHEHUH BEIIECTB B TEXHHUKE Ba)KHO
3HATh TEMIIEPATYPHBIN 1nana3oH paboTkl MaTepHAJIOB.
IIpn U3rOTOBIICHUU 9JEKTPOIIOMUHECIIEHTHBIX
YCTPOUCTB ~ KOMIUIEKCHBIE  COEIMHEHUS  HAHOCAT
BaKyyMHOW CyOIMManyeid npu HarpeBaHUM, NOATOMY
HEo0X0anMOo HCCIIeI0BaTh obnactu

MUHYTY. TepmorpaMma  KOMIDIEKCa Eu(L)s
MpejcTaBiIeHa Ha pUCcyHKe 1.

Komrnexcubie coennHenus ¢ HL ysxe npu cymke
06e3 BakyymMa IOJHOCTBIO  00Oe3BoxuBanuch.Ha
TepMorpaMme 1pu temneparype 140°C nabmronaercs
3GpQpeKT ,  COOTBETCTBYIOIIMI  JleTHApaTalnuy

komiiekca. Ilpu  temmepatype oxono  330°C
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HaOmonaeTcs dHA03(PdeEeKT 0e3 MmoTepu Macchl, YTO
COOTBETCTBYET IIaBJICHUIO BelecTsa, cBbie 400°C
UzeT TePMOJIN3 KOMILUIEKCa.
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Pucynoxl. Tepmocpamma xomnnexca Eu(L)3
Hecenedosarue mepmozpamm KOMAIIEKCOS ¢ OPYeUMU MEMALAMU NOKA3AL0, YO MEPMOCMAOUILHOCTb
8 P50y IAHMAHOUO08 CYuecmeenHo e usmensiemcs. Komnaexcuole coeounenus ¢ HL mooicno ommemume,
KAK MepMUudecKu ycmouuugole.

OJEeKTPOHHBIE CHIEKTPHI MOTJIOMICHHUS 3aTUCHIBAIH
Ha JByxJiyueBoM crekrpomerpe M 40 ¢ moxmynem
MOJKITIOUEHUST K IEPCOHAIBHOMY KOMIIBIOTEPY B
KBapIIEBBIX KIOBETaX C TOJIIMHOW IPOITYyCKAOIIETO
ciost 1 cM B muamazone 50000 - 11000cm™. B kauecTse
pacTBOpHTENEH HCTIOJIb30BAIIN 3TaHO,
TeTparuapodypaH, METaHOJ H alleTOH.

WudpaxpacHsle CIEKTPHl PErnCTPUPOBAHbI Ha
cepuitioM (ypbe-ciekrpomerpe «MHDPAJIIOM —
DT-02» B nuanazone BoaHOBLIX uncen 4000 - 350 cm
1.06pasupl rOTOBWIM IIPECCOBAHHEM TaONETOK IOJ
BakyyMoM (10 2 MM. PT. CT.), coiepxamme 1 mr
obpaszua u 100 mr KBr. .

CHexTpbl JIOMHMHECLEHIMH TBEPABIX 00pa3loB
3anuchIBaHBl Ha crekTpomerpe SPEXRamalog B
pexxume cueta (GOTOHOB. B KadecTBE HCTOYHHKOB
B030Y K/I€HHS HCIIOJIb30BAaHBI a30THBIH J1a3ep C JIIMHON
BOJNHBI 337 HM U PTYTHYHIO JIaMIy CBEPXBBICOKOIO
nasiaenust JAPHI-250. Peructpanuio JrOMUHECHECHIIMH
MPOBOMIIN ITPU KOMHATHOH TEMIIEpaType B IUANa30HE
29500 — 13000 cm™.

ChexTpbl ~ KOOpPAMHALMOHHBIX  COEAMHEHMH
Pa3HBIX METAJUIOB C JAHHBIM JIMTAHAOM HPAKTHYIECKH
HE OTIHYaroTcs, moaTomy aHamn3 MK crexTpoB ObLT
MPOBE/IEH Ha IMpPHUMEpPEe TaJOJMHHUEBBIX KOMIUIEKCOB.

(Tabn.3)

B MK cnektpax Bcex KOOPAMHALMOHHBIX
COCJMHEHUH B OTIMYME OT CHEKTpa JIHUraHja
OTCYTCTBYET  II0JOCa  IOIJIOLIEHUS  BAJIECHTHBIX

konebannit cBsizu C=0 KkapOOKCHIBHOW TpyHIBl U
HaOmofaeTcss  MOSBJICHHE  IIOJIOC  IOTJIOLICHUS

BaJICHTHBIX ~ CUMMETPUYHBIX W  aCCUMETPHYHBIX
Koje0aHUN  JENPOTOHUPOBAHHOW  KapOOKCHIILHOMN
TPyNIObl,  4YTO  CBUACTENBCTBYET O  TOJHOM
JENPOTOHUPOBAHUN KapOOKCHIILHOM TPYITIBI JIUTAH/A.
Hutst oTIpe/ieIeHUs JICHTaTHOCTH IIHPOKO

ucrnonbsyercs  pasHocth  Av(COO7)=v,(COO7)-

vg(COQO"). Pesynbrarel cpasuenus 3HaueHusaAv(COO"

) AN KOMIUIEKCHBIX coeanHeHnd ¢ HL u kaimeBbIxX
coJiell yKa3aHHOTO JiraHza (Tadi1.3) mokasbpIBatoT, 4TO
B komiuiekcax Gd(L) xapOokcuipHas —rpymmna
KOOPJIMHUPOBaHA OWIECHTATHO, TaK KaK 3HAuCHHE

Av(COO") mns  xommiekcoB wmenee 200 emL
CMerieHue XapaKTePUCTHYHBIX TI0JIOC MOTJIONIECHHS
apyrux ¢yukmmonaneheix rpymm (v(C=N), v(C-O) B
CIEKTpax KOMIUIEKCOB HE MPOMCXOIHT, 9YTO TOBOPHT O
Hey4JacTHu H(HUPHOTO KHCIOPOJa M aroma as3oTa B
KOOpAWHAIIHH.

3HadeHne KOAPQPUIMEHTA SKCTHUHKIUH TI0JIOC
MTOTJIOIICHUS] OPTaHUYECKUX JIMTAHJOB ONPEACIICT X
TIOTJIOMIAIOIIYI0 CIIOCOOHOCTH M MOXET JIOCTHIaTh
HECKOJIbKUX JIECSTKOB ThHICAY. biaromaps 3tomy
3¢ (G EeKTHBHOCTB JIFOMUHECIICHIIH HOHOB JIAHTAHOUIOB
VBEIIMYMBACTCSI HA  HECKOIBKO  TIOPSIKOB U
Teopernuecku  Moxker  jgocrturath  100%.  [ns
OTIpeIeNIeHNs TIOTJIONIAIONIEH CIIOCOOHOCTH JHTaHa
HaMd ObUIM  3alMCaHbl  JJIEKTPOHHBIE  CHEKTPbI
MOTJIOMIEHHST B CIMPTOBBIX  pacTBopax. bwuin
MONy4YeHBI CIEAYIOMNEe TapaMeTpsl 3IEKTPOHHBIX
cniektpoB auranga HL— 253um (11600),283um (1140).
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Kak Buano, nurang o0nagaer CpaBHUTEIBHO
XOpOIICH MOMIOMIAIOIIEH CIIOCOOHOCTBIO © IS
BO30YIKIEHHS JFOMUHECHCHLIUH JOCTaTO4YHO
UCIIONIb30BaTh JIMHUIO PTYTHOH JIAMIIBl C JUIMHOM
BOJIHBI 248 HM.

Y  BceX  CHHTC3MPOBAHHBIX  KOMIUICKCHBIX
COCAMHEHUH C [aHHBIM JIMTAaHIOM HAOIIONAETCs
JIOMUHECICHIIS HOHOB JIAHTAHOWJOB, IPH 3TOM
thocdopecrernms OpPTaHUYECKOTO JUTaHaa
OTCYTCTBYET, YTO TOBOPHUT O XOpOIIEH mepenade
SHEPTHUH OT JITaH/Ja HOHY JIAHTAaHOHU/IA.

HauOonpiass WHTEHCHBHOCTH JIIOMHHECLECHINU
HabIIo/IaeTCss I KOMILUIEKCHBIX COeMHeHui Eust,
Tb%, Sm* u Dy*" (puc.7-9).0nuHaKoBbIi XapakTep
MOJIOC MCIYCKaHUS M MX THOJOXKEHHS B CHEKTpax
JIFOMUHECICHIIMM KOMIUIEKCOB C JaHHBIM JIUTaHJOM
CBHJIETENBCTBYET 00 OIMHAKOBON CHMMETPHH LIEHTPOB
JIOMUHECICHIINH, CJICIOBATEIbHO, 00 OXMHAKOBOM
CTPYKTYpEe  KOOpAMHAIMOHHOTO  y31a. CHeKTpsl
JIOMUHECHCHIINH JIAHTAHOUIOB PA3JIMYAIOTCSI TOJBKO
10 HHTCHCHUBHOCTH.

BriBoabI
1. TTony4eHsl KOMIUIEKCHEIE COeUHEHNUS
Sm3,  Eu®, Gd¥*, Tb¥ Dy* c¢ 434

JIMMETOKCHOCH3MIT)aMUHO |6eH30iHO Kucnoroi (HL),
COCTaB KOTOPBIX COOTBETCTBYET opmyne LnLz nH20,
rae n=0-2.

2.MeToz0oM  TEpPMOTpaBUMETPUH
obmacti TEPMOCTAOMIILHOCTH
coequnenuit: s Ln(L)s 100-150°C.

OTpe/IeIICHBI
KOMIDIEKCHBIX

UDC 930.85
I'PHTH 03.20

3. 1o manueiM UK crektpoB onpenenieH crnocod
KOOpAMHAIIMK JIMTaHJAa C WOHAMH JIAHTAHOWJIOB.
KoopauHaiys nurasna OCYIIECTBIIACTCS TOJBKO IO
KapOOKCHIILHOU TPYIIIIE.

4 Hau6ombliasgs HHTEHCUBHOCTD JTIOMHHECIECHIIUN
HabMroqaeTcs Uil KOMIUIGKCHBIX coenuHeHui Eut,
Tb3, Sm** u Dy* .

5.Ha OCHOBAaHHUHU aHanm3a CIIEKTPOB
JIOMHUHECLCHIINA KOMILIEKCOB N3yYEHHBIX
JaHTQHOMZOB C  JAHHBIM  JIMTAaHIOM  MOXKHO

MIPEATIONOXKNTh OJWHAKOBYI0 CHMMETPHUH LEHTPOB
JIOMHMHECLICHIIUY, CIEA0BaTeNbHO, U OJUHAKOBYIO
CTPYKTYPY KOOPJHHAIIMOHHOIO y31a.
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ANNOTATION

DOI: 10.31618/ESU.2413-9335.2020.6.76.941

The article presents the reasons for the mass migration of the Kazakhs living in the People's Republic of

China to foreign countries in 30°s of twentieth century, including India, Pakistan, Turkey and Europe. The study
compares, examines, and correlates different data and the facts in Part 1V of the comprehensive study by Chinese
scholar Su Beihai General History of the Kazakhs, and the reasons, motivation, circumstances, and fate of the
relocation were systematically recorded. Su Beihai saw the nomadic Kazakhs passing through Gansu and Qinghai
provinces of China and collected a lot of material about them. Previously, due to strict censorship of the history of
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