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CHMHTE3 1 MCCAEAOBAHME
OSTUAEHANAMMHTETPAALLETATOIMAPOKCHUTEPMAHATOB
s-(Mg, Ca, Ba) 1 d-(Mn) METAAAOB

BriepBble pa3paboTaHbl METOIMKY CHHTE3a U BBIIEICHBI B KPUCTAJUIMUECKYIO (ha3y pas-
HOMeETa/UIbHBIE 3TUJIEHINAMUHTETpaaleTaTo-ruapokcurepmadarel s-(Mg, Ca, Ba) u
d-(Mn) metamioB. OnpenenéH UX cocTaB, peHTreHo(ha30BbIM aHAIM30M TOITBEPXKIE-
Ha MX MHIUBUAYaIbHOCTh. COeOMHEHUs OXapaKTepPU30BaHbI METOIAMU XMMUYECKOTO
aHau3a, TepMorpaBuMeTpun 1 MK-cnekrpockormuu. Onpenei€H XapakTep TepMoJIn3a
KOMILIEKCOB, ITOJIlydeHa HHGOPMALKs 00 UX OQHOTUITHOM CTPOEHUU Y COXPAHEHUH KO-
OPIMHALIMOHHOTO IOJIM3Ppa TepPMaHUs TAKUM Ke KaK U B UCXOTHOM 3TUJICHINAMUHTET-
paaleTaTOTUAPOKCHU-TEPMAHUEBOI KICIIOTE.

KiroueBbie cjioBa: repMaHuii, STWICHIMAMUHTETPAYKCYCHAsT KUCIOTa, pa3sHOMETaJlIb-
HbI€ KOMIUIEKCBIL.

ITonau(roMo- u rerepo-)sanepHble KOMILIEKCOHATHI P- U d-MeTaljI0B HaXOsT 11~
poKoe MpUMEHEeHUE B CaMbIX PAa3JIMUHBIX 00JACTSIX COBPEMEHHOI HayKW, TEXHUKH,
MEJULIMHBI U CeJIbCKOTO xo3sificTBa [1]. B mepByto ouepenb 3TO OTHOCUTCSI K KOMII-
JIeKCaM Ha OCHOBE 3TWieHAuaMuHTeTpaykcycHol kuciotel (H,Edta) u ee ananoros,
CBOICTBA KOTOPBIX U3YUYeHbI HanboJiee r1yooKo.

Ha npotstxenuu psina jetr Ha kadenpe oOieit XMMUKU U TIOJMMEPOB MPOBOIM-
JIUCh MCCIIENOBAaHUS TIO CHMHTE3y KOMIUIEKCOHATOB repMmaHus. Tak, ObLIA CHHTE-
3MpOBaHbl W OTpenejieHa CTPYKTypa MOHOSIACPHBIX KOOPAWHAIIMOHHBIX COEIM-
HEHUI C KOMILJIECOHAMU MOHO-, - U TPUAMUHHOTO TUTA: HUTPWITPUYKCYCHOM
[Ge(OH)(Nta)(H,0)]-:2H,0, stunennuamunterpaykcycHoit [Ge(OH)(HEdta)]-H,O
u nuatwieHTpuamuHineHtaykcycHoir [Ge(OH)(H,Dtpa)]-H,O kucnoramu [2—4].
[MocnenHue nBa MOCTPOEHBI aHATOTUYHO. M3-3a cTepUyecKUX 3aTpyaIHEHUI He Bce
JIOHOPHbIE LIEHTPbI JUTAHIOB CBSI3BIBAIOTCS C T€pMaHMEM, 4acTh U3 HUX OCTAIOTCS
BaKaHTHBIMU U CIIOCOOHBI K KOOPAWHALIMU APYTUMM MeTaljaMu. DTO ompeessier
BO3MOXHOCTb UCIOJIb30BAaHUS TAHHBIX KOMILJIEKCOB B KaUeCTBE MCXOAHBIX ISl TIO-
JyYeHUsl TeTepPOsIEPHBIX COCTMHEHUI, KOTOPble OCOOEHHO MEPCIEKTUBHbBI C TOUKU
3pEHUS CO3MaHMST HOBBIX KaTaIM3aTOPOB, MATEPUAJIOB JIST DJIEKTPOHUKHU 1 OTITUKU.

Panee namu Ha ocHoBe MoHosiepHoro Komruiekca [Ge(OH)(HEdta)] kak koHc-
TPYKLIMOHHOM 0JIOKE ObLITY CUHTE3UPOBAHBI BIIEPBbIE FeTEPOSIIEPHbBIE KOMILIEKCOHATHI
repMaHus ¢ KOOAJTBTOM, HUKEJIEM U Mellbl0. YCTaHOBJIEHO, YTO MPU B3aUMOJEHCTBUN
KOMILJIEKCHOM 3TUJICHAMAaMUHTETPaalleTaTOTMAPOKCUTEPMAaHUEBOM KUCIOTHI C MOHA-
mu Co?*, Ni*" 00pa3yloTcsl KaTUOH-aHMOHHbIE KOMILIEKCHI ¢ TeKCaaKBaKOMILIEKCOM
d-MeTasina B KauecTBe KaTuoHa, a ¢ Cu?* — reTeposiiepHbIii KOMILIEKC, B KOTOPOM UOH
M€Y COeIMHEH ¢ KapOOKCUIATHBIMU MOHAMU JIBYX FepMaHUCONEPXKAIIUX KOMILIEK-
CHBIX aHUOHOB U YEThIPbMSI MOJIEKYJIaMU KOOPAMHUPOBAHHOM BOAbI |5].
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®daxT 06pa3oBaHUS pa3HOMETA/UTbHBIX KOMIUIEKCOB Pa3IMYHOIrO TUIIA B PSIITY OV~
HaKOBBIX I10 IIPUPOJIE pacCMaTpUBaeMbIX d-MeTalJIOB 00YCJIOBUII MHTEPEC K ITPOBEe-
HUIO TaJIbHEHIINX UCCIICIOBAHUIA B JaHHOM HaIlpaBJIeHUU.

Takum 06pa3om, Obl1a c(OOPMYIMpPOBaHa LieIb HACTOSILEN padOThI: paCILIMPUTH Ie-
pedYeHb M3ydyaeMbIX pa3HOMETAIbHBIX STWICHIMAaMUHTETPaalleTaTHBIX KOMILIEKCOB
repmaHus 3a cuét s- (Mg, Ca, Ba) n d-(Mn) MeTayuioB; MpOCAEAUTD BIUSIHIE BTOPOTO
MeTaJjula Ha CTPOSHME U CBOMCTBA 00pa3yIOIINXCsl KOOPAMHAIIMOHHBIX COeIMHEHUA.

MaTepI/laAbI U METOABI MCCACAOBAHI

B xkauectBe HUCXOAHOI'0 BCIIECTBA JIsI CHUHTE3a PAa3HOMCTAJIJIBHBIX JSTHIICHAWAMHWH-
TETPAALCTATOB IMOCIYXWJIa 3TUWICHAUAMUHTECTPAALUCTATOTUAPOKCUTCPMAHNECBAsA KUCIOTA
[Ge(OH)(HEdta)]-H,O, ms koTopoii panee OblTa pa3paboTaHa METOIUKA CHHTE3a H MTOITY-
YeHa MOTHAS (PU3UKO-XUMUYECKasT XapaKTePUCTHKA, BKITFOUAst CTPYKTYpY [3].

Cunmes [Ge(OH)(HEdta)]-H,0: x B3Becu H,Edta (0.01 mosb B 600 M1 BozibI) 106aB-
JISLTA BKBUMOJISIpPHOE KoJinuecTBo nopoika GeO,, HarpeBajiu 10 MOJHOTO pacTBOpe-
HUS peareHToB U ymapuBaau g0 150 mi. Yepes cyTKu U3 pacTBopa BblMafgaau Oelibie
KPUCTAJUIbl KOMILJIEKCHON KUCIOTHI.

15t moyyeHust pa3HOMETaIbHBIX KOMITIEKcOB repmanus (IV) ¢ MarHuem, Kajib-
uurem, 6apuem 1 Mapraniiem (II) roroBuin cMecu BelIECTB PAa3HOTO COCTaBa:

a) 0.005 wmomp [Ge(OH)HEdta]H,O wu 93KBMMOJSIpHOTO  KOJIMYECTBa
Mg(CH,C00),4H,0,Ca(CH,C0O0),2H,0,Ba(CH,C0O0),2H,01m60 Mn(CH,CO0),
H,0;

6) 0.005 monb [Ge(OH)HEdta]-H,O u 0.0025 M0jib COOTBETCTBYIOIIMX AlIETATOB.

Ykazannble cmecu nomeniaiu B Boay (100 mur) u mepeMerinBaiy Npyu KOMHaTHON
TeMIlepaType /10 TIOJIHOTO PacTBOPEHMS peareHTOB. [10 BapraHTy a) KOMIUIEKCHI U3
pacTBopa BeIEIH mobaBieHreM S50 M1 96%-T0 aTrIIoBOTO crivpTta. OcaaKu OTIEesI-
s Ha ¢unsTpe LoTra, mpoMbiBain 30%-HBIM 3TaHOJIOM M CYIIWJIN P KOMHATHOM
temriepatype. [1o BapuaHTy 6) ObLJIM MOJTYY€Hbl HEOTHOPOAHBIE OCAIKU, CONEPXKAILNe
MPUMECh UCXOHOW KOMIUIEKCHOW KUCJIOTHI.

OO6pasipl 11T UccenoBaHus (U3MKO-XMMUYECKUMU METOAaMU TIOJydeHbl W3-
MeJIbYEHUEM OCaIKOB, BbIIEP>KaHHBIX TP KOMHATHOI TeMIepaType 10 MOCTOSTHHOM
Macchl.

ConepxkaHue repMaHusi, MarHUs1, KaJblivsl, 0apusi U1 MapraHiia ornpeaejaeHo MeTo-
JIOM aTOMHO-3MUCCUOHHOMN CHEKTPOCKOIMU C UHAYKTUBHO CBSI3aHHONM IIa3MOM Ha
npubope hupmbl ”Perkin Elmer” “Optima 2000 DV”. AHanu3 Ha yriepon, BOIOpoa U
a30T BBIMOJHEH Ha nosyaBromaTudeckom C, N, H —aHanusaTope.

PentreHodaszoBslii aHaaiu3 npoBeaeH Ha nudpakroMmeTpe JPOH — 0,5 Ha MmenHOM
AHTUKATOJIE C HUKEJIEBBIM (DUIBTPOM. MEXIIIOCKOCTHBIE PACCTOSIHUS OTPEAEISIIN 110
Tabnuuam [6].

TepmorpaBumerpuueckue kpusbie (DTA, DTG, TG) Obutn 3anmcaHbl Ha IeprBa-
torpade Q-15001 B atMmocepe Bo3myxa. HarpeBanme oopasiion (Macca ~150 Mr) Benu
€O CKOpOCThIO 5 rpana/mMuH B uHTepBajie temmepatyp 20-1000°C. DtanoHoM CiryXKui
MPOKaJeHHBIN OKCUJ ATIOMUHUSI.

HK-criextpol norsotieHust (400—4000 cm~') 06pa31ioB UCXOAHBIX KOMITJIEKCHOM
KHWCJIOThI Y Pa3HOMETAJJILHBIX KOMILIEKCOB, MpeccoBaHHbIX ¢ KBr, ObutM 3amucaHbl
Ha criekTpomeTpe Specord IR-75.
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Pe3yApTaThl M MX 00CY3KACHUE

7151 BbIIEIEHHBIX B TBEP/IOM BU/IE Pa3HOMETAUTbHBIX KOMIIEKCOB B COOTBETCTBUY C
JTAHHBIMU 3JIEMEHTHOTO aHayin3a (TadJ1. 1) ycTaHOBIEHO, YTO HE3aBUCUMO OT UCXOTHOTO
MOJIBHOTO COOTHOIIeHUsI KomnToHeHTOB (M (Mg, Ca, Ba, Mn) : [Ge(OH)(HEdta)]-H,O
= 1:1), Bo Bcex ciayyasx oopasyrorcst coenHeHMs coctaBa M :Ge:N=1:2:4,B
MOJIEKYJIbl KOTOPBIX BXOJISIT JiBa KOMILUIEKCHBIX TepMaHuiicoaepKaiux aHuoHa. [na-
paTHBII cOCTaB BCeX CHMHTE3WPOBAHHBIX COCAMHEHUN OMNpeaenéH C MpUBIeYeHUEM
pacyeToB MO TePMOrPaBUMETPUUYECKUM KPUBBIM. B MTOTe MpemioxeHbl ciaeaytonme
dopmynsr komriekcoB: Mg|Ge(OH)(Edta)],6H,O0 (I), Ca|Ge(OH)(Edta)],6H,0
(IT), Ba|Ge(OH)(Edta)], 7H,0 (III), Mn[Ge(OH)(Edta)],7H,0 (IV).

Tabauua 1
Pe3ynbraTbl XuMuyeckoro anaamsa kommiekcos [-1V

ConepxaHue (HaiieHo/BbIYUCIeHO), % M,

Ng ppyTTo-dopyt M Ge H N C Ho | /Mo
| Jemomoomsano | 25 [ [ Y| 4y | 20 [ | w
w | camomancsano | G | en [ | a1 | o
| emoncemmo | B | W |30 | | By | B | e
v | cmomammmo | 32 12|y o [y | nw | e

ITo pesynbraram peHTreHo(ha30BOro aHaIu3a BCE MOTYYEHHbIE KOMIUIEKChI SIBJISI-
I0TCSI KPUCTALTMYECKUMMU, UX IITPUX-PEHTIEHOTPAMMbI XapaKTepU3YIOTCs COOCTBEH-
HbIM HA0OPOM MEXITJIOCKOCTHBIX PACCTOSIHUI, YTO CBUJETEIBCTBYET 00 UX MHANBUIY-
AIBHOCTU M yncToTe. LIt mpumepa B TabJ1. 2 MpUBeIeHbl OCHOBHbIE MEXIIOCKOCTHbIE
pacctosinus (d, E) u unrencusnoctu (I1/1) st komrmiekcon [1—1V.

Tabnuna 2
JlaHHbIe peHTreHo(a30Boro aHaJIM3a
I 11 1\%

d, E 1/1,, % d,E /1, d,E /1,
14,21 100 16,3 59,68 11,0 64,53
8,99 48,2 11,8 40,86 8,82 29,07
6,79 57,5 8,17 36,56 ,6 96,51
5,97 18,13 6,9 31,18 6,63 97,67
5,66 22,3 6,49 44,62 5,45 100
4.8 30,1 5,97 75,27 4,56 75
4,56 100 5,389 100 4,178 81,4
3,433 37,8 4,71 28,49 3,524 31,4
3,222 24,35 4,30 45,7 3,091 40,12
2,93 21,76 4,028 33,87 2,570 14,53
2,739 20,2 3,222 26,88 2,488 16,28
2,632 22,3 2,303 27,96 2,361 24.4
2,599 17,6 2,226 19,19
2,397 16,58 2,195 18,02
2,205 19,17 1,905 19,19
2,155 19,17 1,836 25
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Pesynbratel TepMOrpaBUTPUUYECKOTO KccaeaoBaHus -1V ykas3biBaloT Ha MHOrOCTa-
JUAHYIO CXeMy TepMoJin3a. TepMuuecKoe pasjioKeHHe BCeX KOMIUIEKCOB MPOTEKAET
OIHOTUITHO CTYIIEHYATO U COMPOBOXAAIOTCS HECKOJIbKUMU DHI0- U 9K30TEPMUYECKU-
MU 3 heKTaMu, KOTOPBIM COOTBETCTBYIOT OIpeaeIEHHbIE MPpolLecChl (Tabi. 3).

Tabsnuua 3
TepMiyecKHe npeBpalenns Komiiercos [—IV
No CoennHeHMe At (ATA),°C | t,, (ATA),C" ﬁ;gigig
I | Mg[Ge(OH)(Edta)],6H,0 T » 8; - ]C{ég
Il | CalGe(OH)(Edta)],6H,0 BT = Eig S Iééz
11l | Ba[Ge(OH)(Edta)],7H,0 o o EB ] Iééf
IV | Mn[Ge(OH)(Edta)],7H,0 e 2 Eig - Iézc()z

N3 tabs. 2 BUIHO, YTO BHAYaJIe MPOUCXOAUT AETUIpATALIMS C STMMUHUPOBAHUEM B
razoBylo (ha3y yKa3zaHHOTO Yrciia MoJieKyJ Bonbl. [1pu BTopoM sHmo3¢p ¢exTe Had0-
JlaeTcs yoblib Macchl, KoTopast 1o pacuétam TI' cooTBETCTBYET moTepe ABYX MOJIEKYI
CO,, 4To BOOOIIE XapaKTEPHO ISl MPOLIECCOB 1eKapOOKCUIMPOBAHUSI KOMIUIEKCO-
HATOB METaJVIOB B COCTaB KOTOPBIX BXOISIT CBOOOAHbIC KapOOKCUIATHbIE MOHKI [7].
HanbHeiee Tepmudeckoe pasiaoxenue -1V B unrepsane temmneparyp ~380—650°C
(~540T) COMpOBOXKAAeTCs 9K302(P(MEKTOM ¢ pe3Koil yoblIbio Macchl. Ha aToit craguu
MIPOUCXOIUT IeKapOOKCHIMPOBAHUE CBSI3aHHBIX KAPOOKCWIBLHBIX TPYII U OKUCIIH-
TeJTbHasg TepMoaecTpyKIus. TBepasrit octatok mpu 1000°C mipeacrapisieT cob0ii cMech
JIMOKCHIa TePMaHUS M OKCUIOB COOTBETCTBYIOIIINX METAJLIOB.

B pesyabrare cpaBHuTeabHOro aHanuza MK-cnektpoB kommiaekcoB I-IV u uc-
xonHoit kKowmrekcHoit kuciotel [Ge(OH)(HEdta)]H,O (¢ ydyerom simtepaTypHBIX
JIAHHBIX JIJII KOMIUIEKCOHOB, MOHOSIIEPHBIX KOMIUIEKCOHATOB T€PMaHUsI U OPYTUX
MeTtasuioB [3, 8, 9]) Oblna nmojayyeHa uHpopMaLUs 0 cocode KOOpAWHALIMY JIUTaHIa
U CTPOCHUU MOJIEKYJ CUHTEe3UPOBAHHBIX CoeauHeHuli. B Tab1. 4 mpuBeaeHbl OCHOB-
HbIe ToyIockl norioineHus B MK-crekTpax MCXOOHOI KOMILUIEKCHOM repMaHUeBOM
KUCJIOTBI M IIPEACTaBUTENICH paccMaTpUBaeMbIX KOMIUIEKCOHATOB MeTaJUIOB s-(Ba) u
d-(Mn).

Tabnuua 4
Jlannbie UK-cnekTpockonuu
[Ge(OH)(HEdta)]-H,O v 111 OTHeceHue ToJI0C
3593-3440 3500—3399 3447 | v(OH)
2982 3004 2997 | v(CH)
1731 — — v,(COOH)
1711 1703 1708 | v,(COO)
- 1615 1605 | v,(COO")
1478 1476 1473 | 8(CH,)
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Oxonuanue mabauypt 4

[Ge(OH)(HEdta)]-H,O v 111 OTHeceHue MoJioC

- 1415 1404 | v,(COO)

1314 1311 1314 | v{(COO")

1090 1087 1080 | v, (CCN)

933 938 938 v,(CCN)

875 874 874 3(Ge-OH)

814 818 818 v{(CCN)

774 775 776 3(CO0")

647 663 658 v(Ge-N)

B cnekTpax KOMITJIEKCOHOB M KOMIUIEKCOHATOB MeTayioB 4yacToThl v(C-0),
v(C=0) 001agaf0T T0CTaTOYHO BEICOKOM XapaKTepUCTUIHOCTEIO, TI0O3TOMY 3TUM IT0-
JlocaM OBIJIO y/IeJIeHO OCHOBHOE BHUMaHMe, TaK KaK UMEHHO KapOOKCUJIbHBIE TPYIITIbI
OTBETCTBEHHBI 32 KoopauHaiuio jurauna. insgs COOH — rpyni xapakTepHbl MHTEH-
CHUBHBIE MOJIOCHI momiolieHus B objaactu 1750—1680 cm~! (v C=0), mig COO~ —
rpymi — 1630—1590 cm~! (v,,C-O) u 1420—1380 (v,.C-0) [10].

Ocoboe BHUMMaHUEe ObLUIO OOpallleHO Ha IOJIOCY BaJIeHTHBIX KOJeOaHWUl CBS3U
C-H, KoTopyio 00BIYHO UCIIOJIB3YIOT B KAYECTBE KPUTEPHUsI 00pa30BaHMs KOOPAMHA-
IIMOHHON CBSI3U MeTalI—a30T B KoMruiekcoHaTax [8]. Cmemenne v(C-H) mpoucxo-
INT B pe3ysibTaTe MHAYKIMOHHOTO 3(pdekta R—C—N—>M: 6eTanHOBOMY CTPOSHUIO
a30TCoAepKaIIMX KOMIUIEKCOHOB COOTBeTCTBYET mosioca ~3020 cm™!, mpu obpa3oBa-
HUM KOOPAMHAIIMOHHOM cBsI3u N—>M 3Ta mosioca ciBUraeTcsl B HU3KOUYaCTOTHYIO 00-
JIacTh.

ITpu cpaBHenuun HUK-cnexktpoB [—IV u ucxomHON KOMITJIEKCHOW KHMCIOTHI
[Ge(OH)(HEdta)] H,O (tabn. 4) Obuio OOHapy:XEHO, UYTO OHM XapaKTepU3yIOTCS
MPAKTUYECKHU OAMHAKOBBIM HAOOPOM I10JI0OC ITOIVIOLIEHMSsI, OTBETCTBEHHBIX 3a KOJIe-
OaHwMsI cBsI3el B KoopauHaunoHHOM nonuaape repmanus (v(CH), v(Ge-N), v(OH),
8(GeOH), v,(C-0)). CnenoBarenbHO, BO BCceX KOMIUIEKCAX MOJU3AP T€PMAHUS CO-
XpaHsieTcsl TakuM ke, kak B [Ge(OH)(HEdta)| H,O: nckaxkeHHbIi OKTas31p, HAChIIIE-
HUE KOOPAMHALIMOHHOTO YK CJIa repMaHust 10 6 TPOUCXOIUT 3a CUET CBSI3EH ¢ TUAPOK-
COTPYMIION, TpeMsT KapOOKCHIIBHBIMU I'PYMIIaMU W IByMST aTOMaMH1 a30Ta JIMTaH/a.

Bwmecre ¢ Tem B UK-cnektpax I-IV, o cpasuenuio ¢ [Ge(OH)(HEdta)] H,0,
uncye3aeT I0jioca BaJIEHTHBIX KoJieOaHWI CBOOOJHON KapOOKCHMJIBHOW TPYyTMITbI
v(C=0)~1730 cM"' 1 MOSABISIOTCS TIOJOCHI, XapaKTePHbIE [IJISI BAICHTHBIX aCUMMET-
PUYHBIX U CUMMETPUYHBIX KOJIeOAHMII HEPAaBHOLIEHHBIX KapOOKCWIATHBIX TPYIII:
koopauHupoBaHHbix (v, (COO)~1708 cm!, v(COO) ~1404 cm') U cBOOOAHBIX
(v,(COO)~1605 cMm!, v(COO) ~1314 cm!). TlocnenHee corjacyercsi ¢ pe3yJbTa-
TaMU TEPMUYECKOTO MCCIIEIOBAaHMSI, IIPU KOTOPOM IIPOMCXOAUT IOC/IeI0BaTeIbHOE
ynajeHue (ImocTaaniiHoe AeKapOOKCUIMPOBaHNEe) BHaYale CBOOOMIHBIX, a 3aTeM KO-
OPIMHMPOBAHHBIX KAPOOKCUIATHBIX MOHOB.

ITo COBOKYMHOCTHU pe3yIbTaTOB UCCAeA0BaHU 4151 KoMILieKcoB [—IV Obuiu npen-
JIOXKEHBI CJIEAYIONINE CXeMbl cTpoeHus (puc. 1).
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M = Mg, Ca(n=6); Ba, Mn (n=7)

Puc. 1. Cxembl cTpoeHust KomruiekcoB -1V

CienyeT OTMETUTD, YTO, IO CPAaBHEHUIO C paHee IOJyYeHHBIMM pa3HOMETaJLIb-
HBIMM KOMILIEKCOHATaMU [5] Ha OCHOBE eTWJICHAMAMMHTETpaalleTaTOIUIPOKCOTeP-
MaHHEeBO# KMCJIOTHI, ONIMCAHHbBIC BbIIE KOMIUIEKCHI MMEIOT aHAJIOTUIHOE CTPOeHUE
HE3aBUCHUMO OT BHeIlIHeC(epHOro KaTuoHa s- uiu d- Mmerasuia. [lo-BuauMomy, 3aech
0CO0YI0 pOJIb UTPAET TO, YTO Y MOHAa Mn?' B ¢J1aboM I10JIe TUTAaHIOB CUMMETPUIHOE
9JIEKTPOHHOE 00J1aK0, BCJIECICTBUE PABHOMEPHOTO pacripeesieHus msATu d-3J1eKTpo-
HOB Ha t,*eg’.
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CHUHTES3 TA JOCJIKEHHS
ETWJIEHIUAMIHTETPAAIIETATOTTIPOKCITEPMAHATIB s-(Mg, Ca, Ba)
TA d-(Mn) METAJIIB

Pesiome

Po3po6ieHo MeToauky cUHTE3Y i BIiepliie BUAUIEHO B TBEPIOMY BUJIi pi3HOMETaIbHI €TUJIEH-
nraMiHTeTpaalletaToriipokcurepmanatu s-(Mg, Ca, Ba) Ta d-(Mn) mertaniB. BusHayeHo ix
CKJIall, PEHTreHO(a30BUM aHaIi30M IiATBEepIKeHa iHAWBigyanbHicTh. CIIOJIYKN OXapakTe-
PM30BaHO METOAAMM XiMiYHOTO aHalli3y, TepmorpaBimeTpii Ta [Y-cnekTpockomnii. BuzHaueHo
XapakTep TepMoJli3y KOMIUIEKCiB, ojiepxKaHa iHdopMallisl Tpo iX OJHOTUITHY OYyI0BY i 30epe-
JKEHHST KOOPJAMHALIIHHOTO ToJlieipy repMaHilo TaKUM, SIK i B BUXiJHili eTWIeHauaMiHTeTpa-
aleTaTOTiAPOKCUTepMaHi€Biil KMCIIOTI.

KirouoBi ciioBa: repMaHiii, eTUIEHIMAMIHTETPAOLITOBA KMCJIOTA, Pi3HOMETAIbHI KOMILJIEKCH.

T. A. Syvak*, E. E. Martsinko*, S. E. Samburskii**, I. I. Seifullina*
*Qdessa National University, department of general chemistry and polymers,
Dvoryanskaya St., 2, Odessa

** Central Customs Directorate of laboratory reseach and expert works,
Gaydara St., 21a, Odessa

SYNTHESIS AND STUDIES
ETHYLENEDIAMINETETRAACETATOHYDROXYGERMANATES s-(Mg, Ca, Ba)
AND d-(Mn) METALS

Summary

The methods have been devised and 4 novel different-metal (Mg (1), Ca(1l), Ba(I1l), Mn(II))
germanium (I'V) complexes on the basis of ethylenediaminetetraacetic acid have been synthe-
siz ed in aqueous solutions. The complexes have been studied by elementary and X-ray phase
analysis, thermogravimetry and IR spectroscopy.

Keywords: germanium, ethylenediaminetetraacetic acid, different-metal complexes.

141



Thank you for evaluating AnyBizSoft PDF Splitter.

A watermark is added at the end of each output PDF file.

To remove the watermark, you need to purchase the software from

http://lwww.anypdftools.com/buy/buy-pdf-splitter.html


http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html
http://www.anypdftools.com/buy/buy-pdf-splitter.html

