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Magnetic susceptibility, NEXAFS and ESR of solid solutions BiNb;_
«Mn,O,_5 in triclinic and orthorhombic modifications have been studied. The
reversibility of phase transition from the high-temperature triclinic modification to the
orthorhombic one has been revealed by means of magnetic dilution and X-ray phase
analysis by the example of polycrystalline samples of the solid solutions BiNb,_
«Mn,O4_5 [1]. The manganese-containing BiNbO, solid solutions were obtained
at x < 0.06. The ESR spectra of solid solutions in triclinic modification revealed
sextet structure of Mn(l1) ionswith 8.4 mT splitting and some features at g = 3.80
and 1.47, and a broad diffuse band with g~ 2.2 having a sextet with 8-9 mT
splitting and g = 2.0 against its background. The parameters of exchange
interactions in dimers and the distribution of manganese atoms (i), (I11) and
(IV) of BiNb;_,Mn,0,_;5 in triclinic and orthorhombic modifications have been
calculated depending on the concentrations of solid solutions. Solid solutions
BiNb;_,Mn,0,4_sas well as iron oxides MnO, Mn,03; and MnO, were studied by
the NEXAFS spectroscopy in order to determine the degrees of oxidation of
iron atoms. The analysis of the NEXAFS Mn2p-spectra of manganese-
containing solid solutions and oxides revealed that the studied Mn atoms were
mainly in the (1), (IV) oxidation state.
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HHTEpec kK TBOMHBIM aMMOHHICOASPKAIUM KOHACHCUPOBAHHBIM (docdaram
(JJAK®) o0ycnoBneH TeM, YTO HEKOTOpPHIE COEAMHEHHS A3TOTO OOUIMPHOTO
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Kjlacca SIBISIOTCA  3(QQEKTUBHBIMH  AHTUIHMPEHAMHM [UI1  HOJIHMEPHBIX
marepuanoB. Tak, HenaBHUE HcciieioBaHus, BbinonHeHHsle B HUM ®XII BI'Y,
MOKa3aly BBICOKOE OTHE3aIlMTHOE AEHCTBHE IBOMHBIX MOJU(OC(HaToB cOCTaBa
(NH,),M"(PO3), (M" = Ni, Mg, Co, Mn, Cd, Ca) B KOMIO3HIUSIX HA OCHOBE
MOJMAaMHUIOB (B TOM 4YHCJIE CTEKJIOHANOJHEHHBIX), IOJMKapOOHATOB U
smokcuaHbix cMon [1]. Ilpu 3TOM mpoAeMOHCTPHPOBaHO, uTO momudochar
ammonusi NH4PO; (IIDA) sBnsercs NepCHEeKTHBHBIM —pEareHTOM Ui
noygenus JJAKD [2].

B nacrosmeit padote Ha npumepe docdartos xemnesa(lll) mpomomken monck
HOBBIX JAK®D TPEXBAJIEHTHBIX METaJJIOB, NpeayCcMaTpUBaIOIUN
CHCTEMaTHYECKOE  HCCIECIOBAaHHE  TEPMHUYECKOTO  B3aMMOJCHCTBHSA  HX
coenuHeHudl ¢ [IPA B mMpoOKOM Juama3zoHe TEMIEPATyp M COOTHOLICHUMN
peareHTOB. Brmonuennoe paHee HCCIIeJOBAaHNE TEPMHYECKOTO
B3aumoeicTBus B cucrteme Fe,03—NH4PO; [3] nokasano, uro peakuus Fe,03 ¢
I[IDA compoBoxkaaeTcst oOpa3oBaHreM Kak u3BecTHbIX (ocharos NH4FeP,0-,
NH;FeHP30y, Fe(POs);, Tak W HOBOTO COemWHEHHMsS — MUKI0OKTadochara
(NHy),Fe,PgOy4, 01HAKO BBIAETUTH €M0 B YHCTOM BHIE M OXapaKTEPU30BATh HE
yIaNnoCh.

C uensto paspabotku meromuku mnomyueHus (NHg).Fe,PgO, u moucka
HOBBIX COCIIMHEHHH B KayecTBE JKEIE30COMAEPIKAIIEro pearcHra MCIOIb30BaHO
KapOOHMJIbHOE JKesie30 (B BHIE IOPOIIKAa), TEPMHUYECKOE B3aNMOJCHCTBHE
kortoporo ¢ II®DA wuccnemoBano mnpu Temneparype 300 °C U MOJIBHOM
cootnourennn Fe : P = 1 : (6-12). YcraHoBneHo, 4to mnpu HarpeBanuu Fe
nHTeHCHUBHO pearupyeT ¢ [IDA ¢ obpazoBanmem tpudochara NH4FeHP;0,,
noiupocpara  Fe(POj);, ymoMuHaBIIErocs paHee  IMKIOOKTadochara
(NHy),Fe,PgOy w  HOBOro  coemumHenuss —  nmkiaomonaekadocdara
(NHy)sFesP1,036, wmpeHTH(UKAIMA KOTOPOrO BBIMOJHEHA €  [TOMOIIBIO
peHTreHo(a30Boro, XMMHYECKOTO M CHHXPOHHOTO TEPMHYECKOrO aHaju3a.
[lokazaHo, YTO C YyBEJIMYCHHEM IPOJODKUTEIBHOCTH B3aMMOJCUCTBHUS
HE3aBHCHUMO OT COOTHOLICHHSI PEareHTOB B PEaKIMOHHOM Macce MPOUCXOIMT
mocienosarensHoe  (opmupoBanne ¢ochatoB B paxy: NHiFeHP;0,9 —
(NH,)sFesP1,035 — (NH,),FesPgO,4 — Fe(PO3)s. Ilpu 310M COOTHOLIEHHME
peareHTOB B HCXOAHOW CMECH BJMSET Ha KOJWYECTBEHHBIH BBIXOX
COOTBETCTBYIOIINX coeAuHEeHnH. ONTUMaJbHBIE YCIOBHS IMOTYYEHHS ABOMHBIX
ukiaodocdaros xenesa(lll)-ammonus npuBeaeHs B Tadbauue 1.

Ta6m. 1. Ycnosus nosyuenus mukinogocgaros xenesa(lll)—ammonns mpu 300 °C

CoeniHeHue Cootromrenne Fe : NH,PO; Bpewms, u
(NH,)sFesP1,034 1:12 2,5-3,0
(NH,4),Fe,Pg0y4 1:10 20

AHajM3 MOPOIIKOBBIX PEHTIEHOIPAMM CHHTE3MPOBAHHBIX ILHKIO(hochaToB
xenesa(lll)-aMMoHMs  MOKa3alm HMX  HM30CTPYKTYPHOCTH C  HM3BECTHBIMHU
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MPEACTaBUTCIIIMH  CEMEHCTB  COOTBETCTBCHHO  JBOWHBIX  IIUKJIOJOICKA-
gl gl I .
M'3sM™3P1,035 1 nukmnookradocharos MHM,Pg0,4 (M’ — omHOBANEHTHBIH,

Y/ TPEXBAJICHTHBIN KaTHOH) [4]. BwlumcieHHble KpucTauorpaduveckue
XapaKTCPUCTHKH COCMHCHUI MPUBEICHEI B TaOIHIIC 2.
Hccnenosanne TEPMHUIECKOTO Ppa3IoKeHHs (NH,)3FesP1,046 "

(NHg),Fe,Pg0,4  TOKa3amo WX  OTHOCHTENBHO BBICOKYHO — TEPMHUYCCKYIO
crabunbHOCTh. COeTMHEHUS HAYMHAIOT Pa3JiaraThCsl COOTBETCTBEHHO BhIMIE 450
n 400 °C c BbIgeNIeHHEeM B Ta30BYIO a3y aMMHUaKa U BOABI U ()OPMHUPOBAHHEM B
KOHJICHCHPOBaHHOW (ase monupocHOpHBIX KUCIOT M KPHCTALITHYCCKOTO
Fe(POs);. Kpucramnorpaduueckre XapakKTEPUCTHKH U CXEMbl TEPMHYECKOTO
paznoxenust nukinopocharor xenesa(lll)-aMMoHHS CXO0XM ¢ TAKOBBIMH IS
paHee U3y4eHHBIX aHaToTUuHBIX coenunenuit xpoma(lll) [5].

Tabn. 2. Kpucramtorpaduueckue nanusie mukinopocdaros xemesa(lll)—
aAMMOHHS

Iapaverp CoenguHeHne
(NH,)3FesP15044 (NH,),Fe Pg0s4
CuHronus KyOuueckas MOHOKIIHHHAS
[p. rpynmna Pa-3 12/m
a, A 14,37094(56) 16,7027(21)
b, A - 12,4390(18)
c, A - 5,2058(12)
B, rpa. - 95,520(12)
vV, A® 2967,94 1077,28
Z 4 2
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