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Brimonner amanms WK-mosioc morsomnieHuns, XapakTepU3YIOIINX KojaebaHUs
(PYHKIIMOHAJNBLHLIX TPYHOH, COCTABJISIOIINX CTPYKTYpPY audocdaroB Mn u Co
Mn,_,Co,P,0,-5H,0, KoTOopsIit moKasaJ, uro yroa POP nis paga ncciegyeMbix
00pasIoB uMeeT HeJanHeiHy0 KoHpurypamnuio (meubine 180°). ITocpeacTBom
KOPPeIANNY MEXKAY CUMMETPUUHLIMU U aCUMMETPUYHBIMY BaJIEHTHBIMU KO-
nebaruamu mocta P-O—P u BesmuwmHOM yria BHINIOJTHEHA OIeHKA N3MEHEHU
yriioB POP. IlpuBogsaTca pesyJbTaThl TEPMOTPAaBUMETPUYECKUX MCCJIEIOBA-
Hu# paga obpasmos Mn, ,Co,P,0,-5H,0 (x=0, 0,6, 1,0, 1,9, 2,0), ni1a Koto-
PBIX XOJ TEePMHUECKHUX IIPOIECCOB HOCUT HHIWBUAYAJbHBIN XapakTep —
HaOJIIOJAIOTCA PasIUYHOEe KOJUYECTBO CTAAUI IIOTEPU MAaCChl M Pa3JIUUYHBIE
TEMIIePaTypPhl HAYaIa SHAOTEPMUYECKUX U SK30TePMUUYECKUX IPOIECCOB. JH-
IOTePMUYECKHE IIPOIIECChl COIPOBOKIAIOTCS IOTePEei MAacChl M 00YCJIOBJIECHBI
BBIXOJIOM MOJIEKYJ BOIbI U3 CTPYKTYPHI AudochaToB. IKZ0TepMUUECKHUEe IIPO-
IlecChl BEIBBAHBI KPUCTAJLIN3alel aMOP(HBIX TPOAYKTOB.

Bukounano ananigy I4-cmyr BOupaHHs, 1110 XapaKTepPU3YIOTh KOJUBAaHHA (PyH-
KI[iOHAJbHUX TPyH, fAKi CKJIamaoTbh CcTpyKTypy audocharie Mn i Co
Mn,_,Co,P,0,-5H,0. Ananisa mokasaJia, 1o Kyt POP mjsa Hu3Ku HoCaifKyBa-
HUX 3pasKiB Mae HesdiHitHy KoH(iryparmiro (mermre 180°). 3a momomMoroo Ko-
peadIii MiXK CMMETPUYHMMU i aCMMETPUYHUMU BaJEHTHUMUN KOJWBAHHAMU
mocty P—O—P i BesinunHOIO KyTa BUKOHAHO OIiHKY 3Minu kKyTiB POP. Hasene-
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HO pe3yJIbTaTU TepMOIPABiMETPUYHMX  [JOCJHi[KEeHbh HUSKMU 3PasKiB
Mn,_,Co,P,0,-5H,0 (x =0, 0,6, 1,0, 1,9, 2,0), gjna akux Xig TepMiYHUX TPO-
IeciB HOCHUTH iHAMBiAyaIbHUHM XapaKTep — CIIOCTepPiraeThcsA pisHaA KiIbKicTh
cTaZill BTpaTu Macu, PisHi TeMIepaTypu IIOUYaTKy eHIOTepMiuHUX i eK30Tep-
MiuHUX nponeciB. ExpoTepMiuHi mIporecu cyIpoBOAKYIOTHCS BTPATOI Macu i
00yMOBJIEHI BUXOJOM MOJIEKYJIb BOOU 3i cTpyKTypu audocdarie. Eksorepmiu-
Hi mpollecu BUKJINKAaHI KpUCTAIi3allieio aMOPMHUX IIPOAYKTIiB.

Analysis of infrared absorption bands characterizing the vibrations of func-
tional groups, which constitute the structure of the Mn and Co diphosphates,
Mn,_,Co,P,0,-5H,0, reveals that the POP angle for a number of the samples
has a nonlinear configuration (less than 180°). Assessment of POP angles
changes is carried out through the correlation between the symmetrical and
asymmetrical stretching vibrations of the P-O-P bridge and the angle mag-
nitude. For a number of the Mn,_ ,Co,P,0,-56H,0 samples (where x=0, 0.6,
1.0, 1.9, 2.0), the results of thermogravimetric studies are presented. The
course of thermal processes has an individual features such as different
number of weight loss stages and the different temperature of starting of the
endothermic and exothermic processes. Endothermic processes are accompa-
nied by the weight loss and are caused by the release of water molecules from
the structure of diphosphates; exothermic processes are caused by the crys-
tallization of amorphous products.

KaroueBsle ciaoBa: nH(ppPaKpacHbIe CIIEKTPHI, TepMUUYeCKUi aHaaus, nudocda-
THI KOOAJIbTa ¥ MapraHIia.

(ITonyueno 29 cenmadpsa 2011 2.)

1. BBEJEHUE

AKTyalbHOCTh H3YUEHUS OCOOEHHOCTEH CTPOEHUA U TEePMUUYECKUX
cBoiicTB aAudocdaToB omIpeneasdeTcs Pa3HOOOPA3HBIM CIEKTPOM WUX
OpUMEeHEeHUsA: B KAUeCcTBe 5SKOJIOTMYECKMN O0e30IMacHBIX HMHIHOMTOPOB
KOPPO3UU METAJIJIOB, COPOEHTOB MOHOB TAKEJIbIX METAJIJIOB U T. .

CTpyKTypHBIE MCCIEeNOBAHNA 0e3BOAHLIX Au(oc(aToB IIPeACTaBICHBI
pAgoM paboT, B YaCTHOCTH, [1—4]. JlaHHbIe 0 CTPOEHUU U CBOMCTBAX T'UJ-
patupoBaHHLIX audocharos Mn, ,Co,P,0,-5H,0 manounciennasl. MoJre-
Kyasl H,0, BXogsAIre B UX CTPYKTYPY, IPUHUMAIOT YUaCTHe BO B3anMO-
IeMCTBUHU C aHMOHHOM M KaTUOHHOI MOApeIlIeTKaM1, TAKIM 00pa30M OKa-
3bIBas CYII[eCTBEHHOE BINSHIE HA UX cBoiicTBa. Bojee Toro, mpeacTaBiisi-
eTcsd WHTEPECHBIM C TOUKM 3peHnsd H3MEHEHUS (PUINKO-XMMHUUYECKIX
CBOMCTB IIPUCYTCTBME B CTPYKType AudocdaToB OJHOBPEMEHHO ABYX TH-
moB KaTuoHoB (Co u Mn) B cpaBHeHUY ¢ MHIUBUAYAJIbHLIMU audocdara-
MH. YJIyullleHHe SKCILIyaTaIllMOHHBIX CBOMCTB s 3(p(PeKTUBHOTO MC-
HOJIL30BAaHUA TUAPATHUPOBAHHLIX IOAM(POCHATOB B IIPOMLIILICHHOCTH
TpebyeT CUCTEMATHUYECKUX SKCIePUMEHTAIbHBIX MCCIETOBAHMIA.

Iensio manHON padOTHI ABJAIOTCA CIEKTPAJbHBLIE WCCJIETOBAHUI
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nudocdaros Mn,_,Co,P,0,-5H,0 (x =0, 0,6, 1,0, 1,9, 2,0), a Takke uc-
cJIeIOBaAHNE TEPMUYECKUX IIPEBPAIeHNIA.

2. OB bEKTHI 1 METO/IbI UCCJIETOBAHU

WK cnexTphl nccaeayeMbIX 00pas3oB PEruCTPUPOBAINCEH B 00JIACTH Ua-
cror ot 4000 cm ! mo 400 cM ' Ha ABYXJIYUEeBOM CIIEKTPO(OTOMETpE
‘Specord M80’ (o6sacTs peructpanuu 4000—250 cv?). Ilaa monyueHns
HNEK-cueKTpoB u3 MaTepuaJia o0pasnoB TOTOBUJINCH TA0JIETKH.

TepmorpaMMsbl 3anucanbl Ha gepuBatorpade Q-1500D pupmer MOM.
O6pasibl, maccoii = 40—50 Mr, 1ccaeqo0BaJINChL TEPMOTPABUMETPHUUECKH
B IINIATHMHOBBIX THUIJIAX B TEMIIEpaTypPHOM HHTepBaJie OT KOMHATHOH
remnepatypbl 10 1000°C co ckopocThio HarpeBa 5°C/MuH, B aTMocdepe
BO3ayxa (OrpaHMYEHHOE IIPOCTPAHCTBO), B YCIOBUIX CBOOOJZHOTO KOH-
BEKI[MOHHOTO O0OMeHa.

3. OBCYRAEHUE PE3YJIBTATOB

Peutrenomerpuueckumu 1 MK-cIeKTPOCKOMMUECKUMU HCCACTOBAHMS-
MM YCTaHOBJIEHO, uTO meHTarumaparsl Mn,P,0.-5H,0 u Co,P,0,-5H,0
SIBJISIIOTCS M30CTPYKTYPHBIMUA ¥ KPHUCTAIN3UPYIOTCA B OPTOPOMOMUe-
CKOI M MOHOKJIMHHOM CMHTOHUY COOTBETCTBEHHO [5, 6]. AHMOHHAaA oj-
pemieTka obpaszoBaHa moHamu P,0;', KOTOphle paccMaTpHUBAIOTCA KaK
nBa terpasapa PO,, cBa3aHHBIE OHUM OOIITMM ATOMOM KKCJIOPOIa, IPH-
yeM cBA3b P—O—P cuIbHO OTJIMYAETCS OT IPAMOM JUHUHA U, 10 JAHHBIM
paborsl [6], mia Mn,P,0,-56H,O yron POP paBen 128,6°. IIpocTpamu-
cTBeHHOe pacupenenenue P,O,-rpymnn mpeacraBieHo Ha puc. 1.

Ha pucynke 2 npusegenst UK-cmekTps! audocdaros Mn,_ Co, P,0,-5H,0
(x=0, 0,6, 1,0, 1,9, 2,0), uaTepupeTaliusi KOTOPLIX OCHOBLIBAETCS Ha
XapaKTepUCTUYECKUX KOoJie0aHUSIX MOJIEKYJ Bogbl, PO;-rpynm u mocTa

A 05 05
g 02 02

05 \
f 02 02
P2 P o1
/ 4/ \ 03

04 01 03 04

a 0

Puc. 1. IIpoexnusa P,0,-rpynnst (P,0,P,) (a¢) u Bxoas P,—P, (6).
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Puc. 2. Cnexrpsr UK-nmornomenus gudocparos Mn, ,Co,P,0,-5H,0, rae x =0,
0,6,1,0,1,9, 2,0.

P-O-P.

Kax moxaswIiBaeT amains3 M3BEeCTHBIX JaHHBIX [6, 7, 8], wacTorer K-
moTJIommeHns B guamnasoHe = 400—1200 cv ! oTBeUaIOT IPOABICHHUIO KO-
nebanuii annoHa P,0,. KomebaTenbHble MOIbI, HabII0gaeMble B HU3KO-
yacToTHOMH obsactu = 440—-584 cM !, MOKHO OTHeCTH K AehOpPMAaIlOH-
HBIM KojgebaHusaM POs-rpymm. 9To moATBep:KIaeTCa pe3yabTaTaMu pa-
6ot [9—12], corsacHO KOTOPHIM AedopMaInoHHbIe KoJiebaTelbHbIe MO-
61 OPO; u BHemHue gedopmarimonnsie Moasl pPO—PO; mposBagoTcsa B
o6nactu = 400-600 cm .

BanenrHeiMm KonebanusaMm mocta P—O—P orBeuaroT IBe II0JIOCHI IIO-
ryomenusa — 766 (v,) u 929 (v,,) cM ', IpudeM Haaudle MOJBI V, YKA3bI-
BaeT Ha usrud P—O—P mocTa[13-15].

ITockoaIBKY KOJMMYECTBO AKTHUBHLIX KO0Je6aTeJIbHBIX MO OIIPEemesIsd-
eTcsa CUMMeTpue MojeKyJsl [16], Hanudume COOTBETCTBYIOIINX IIOJIOC
TIOTJIOIIEHUS CJIYXKUT MHCTPYMEHTOM IJIA OIIpeAesIeHUs TOIIOJIoTHYe-
CKOT'O CTPOEHHUS mccyiegyemoro BermiectBa. Taxk manuuue B UK-cmexTpax
TIOTJIOINEHWsA, MCcCJeqyeMbIX B MaHHOU pabore mudocdatos (puc. 2,
tabu. 1), monocer v,POP B o6aactu (708—728 cm '), 0ZHOZHAUHO CBU/E-
TeJLCTBYIOT O HelleHTpocuMMeTpuuHoi (yroa POP < 180°) koudurypa-
nuu anunoua P,0,, B pesyabTare uero cummerpus noHa P,0,; He MoKerT
OwITH BhIMIE C,\ [8].

Cormacuo [8], mpu yBenuuernuu yriaa POP uactora v,POP momxHa 1mo-
HUKAThCA, OMJHAKO MOBLIINIEHNE TUHAMUUYECKOTO K03 PUIIEeHTa CBA3HU
P-O(P), ob6b1uHO compoBoskAaioiiee poct yria POP, Mo:xeT KOMIIeHCH-
poBaTh U3MeHeHue 3Toit uacToTel. [Ipu sToM 06a haKkTOpa, U KUHEMATH-
YeCKUM, U AUHAMUYECKUM, MeHCTBYIOT B OJHOM HANPaBJIEHUMN Ha V,
POP, npuBoA K TOBBIIIIEHUIO €€ YaCTOTEI.



TABJIHIIA 1. CnexTpanbHble nogoxkenus UK-momoc normomenus (cm ') o6pasnos Mn,_ Co, P,0,-5H,0 (x =0, 0,6, 1,0,
1,9, 2,0) B ucxoxmom cocrogsuuu u nocJie orxura (1000°C).

CrneKTpaJbHbEIE ITOJOMKEHHA I0JIOC HOTJIOome A (cM 1)
DYHKIMOHAIBHBIE JJ1s1 00pasIoB C PA3JIMYHBIM 3HAUEHUEM X
TPYIIIIEI x=0 x=0,6 x=1,0 x=1,9 x=2,0
HCX. OTO. HCX. OTO. HCX. OTO. HCX. OTO. HCX. OTOXK.
1656 1656 1680 1680 1664
SH0 — — — — | 1632 1648 — -
1144 ! 1136 ! 1136 ’ 1136 ! 1136 !
v, PO; + v,PO, 1088 ! 1080 ! 1088 ) 1088 ) 1088 !
1032 ! 1040 ! 1040 ) 1040 ) 1040 !
v, POP 912 ! 909 ! 911 ) 908 ) 908 !
v,POP 708 — 717 — 709 — 724 728 728 728
pH,O 624 — 632 — — — 628 —
584 584 584 560
5PO, + pPO, oa 0 | saa 2131 552 212 544 250 | 496 552
472 480 480 448

IIpumeuanus: IOTPENTHOCTS N3MEPEHNH — 3 CM ', "CIeKTpaIbHEIe I0JI0KEeHN II0JI0C IOTJIOMIeHN OTOMXKEHHBIX 06pas3IioB, COOT-
BETCTBYIOIIUX JaHHBIM Q)yHKHI/IOHaJIBHLIM rpyniam, He IPUBOAATCA BBUAY UX CUJIBHOTO Pa3dMbITUA.

L2T dOLV®I0DNT BUHAIITVIIAJIT HNOTRMINIHL U I9dLNHI IO AITHIIHLVIAIOM
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Puc. 3. Cuextpsl MK-mormomernus gudochaToB: BaJeHTHBIE ACUMMETPUYHEIE
(a) cummerpuunsble (b) Komedbanus P-O—P mocra Mn,_,Co,P,0,-5H,0 ¢ pasnuy-
HBIMU 3HAUEHUAMU X.

Kax Bugno u3 puc. 2, tabua. 1, xomebarenbHble Moabl V,POP mocTa
nas oopasioB Mn, ,Co, P,0,-5H,0, rone x=0, 0,6 u 1,0 caBuraroorcsa B
HHU3KOYaCTOTHYIO 06sacTh Ha 11-20 cM ! 0 OTHOIIEHUIO K MojaM 00-
pasIoB ¢ OOJIBIIUM coAep:KaHueM KobajabTa. B To Ke BpeMs cOOTBeET-
CTBYIOII[Ee MM acHMMeTPUUYHBIe BajeHTHbIe Kojebanua (=910 cm )
COBUTAIOTCS B 00JIACTH BRICOKMX YacTOT (pHuC. 3), UTO CBSIZAHO C BJIUSIHU-
eM KaTuoHa KobaabTa Ha yroa POP.

IIpeacraBiseT MHTepPeC BO3MOMKHOCTDH CIIEKTPOCKOIIMUYECKOH OIeHKU
Benununabl yriia POP B rpymnme P,O;, ncnonb3ys CBsA3b MEKIY YIJIOM
POP u BenuuwmHOU pacinerneHus Kojaebauus terpasapa PO,. Ilocaen-
HIOIO XapaKTepusyoor 3HaueHueM A =[v,,— v,POP]/[v,, + v,POP][8]. Taxr
Kak ¢ yBeauueHueM 3HaueHusa A yroa POP pacrer [8], To mosmyueHnHbBIE
sHaueHusa A mgas paxa audocparor Mn, ,Co, P,0,-56H,O ¢ pasauuHbIM
3HAYEHUEM X, TOBOPAT O TOM, UTO C YBeJIHUUEHUEM B UX CTPYKTYpe CO-
IepskaHus KobabTa, yroj yMeHbIaercs (Tadu. 2).

CorsacHO mccaeIOBaHUAM IIONOOHBIX coeguHeHUU [7], KoaebaHUS,
Habmionaemble B MK cnexrpax B o6iaactu 1000-1136 cm ', oTHOCATCS K
CUMMETPUUYHLIM ¥ AaCHUMMETPHUUYHBIM BaJICHTHBIM KoJebaHuaMm PO;-
TPYIIII ¥ CBUETEJIbCTBYIOT O HAJIUUNY HEPABHOIIEHHBIX cBaseir P—0.

BricokouacToTHBIE Koebanusa B o01acTax = 3250 cm ' u = 1670 cm
corjacHo [17], oTHOCATCA K CBA3AHHON KpHUCTaInmuecKoil Boxe. Tak
acUMMeTPUUYHLIE 1 CUMMETPUYHBIe BajleHTHbIe Kosebanua O—H-0, xa-
paxTepHbIe IJS CBA3AHHOM KPUCTAJINYECKOU BOJLI, HAOJIOZAIOTCSA B
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TABJINIIA 2. 3HaueHnA dSMINPUUECKOTO (haxTopa A A psiga MCCIeLyeMbIX
obpasios Mn,_,Co,P,0,-5H,0 (x =0, 0,6, 1,0, 1,9, 2,0).

x=0 x=0,6 x=1,0 x=1,9 x=2,0
v, .POP (cm™Y) 912 909 911 908 908
v,POP (cm™) 708 717 709 724 728
100 A 12,6 11,8 12,4 11,2 11,0

TABJIAIIA 3. IToso:keHusi MUKOB TePMUUYECKUX (9HEPreTudecKux) addeKToB
(°C) gass Mn,_ Co, P,0,-5H,0.

duepreruueckue spheKTsI, dHepreTuuecKue
COIIPOBOKAAIOIHECT a¢dex Tl 6e3 ITorepa
TIOTEePSAMHU MACCHI IIOTepH MAcChl | macehl,
o 0,
X t,°C JHI0 JHI0 JHI0 5)29110) K30 Bec.%
0 145 188 230 — 475 23,4
0.6 150 206 — — 531 25,0
1.0 152,5 218 303 — 562 25,7
# 500
1.9 171 302 348 525 539 24,8
# 494
2.0 172 313 360 498 500 25,3

IIpumenanue: “‘cnabas UHTEHCUBHOCTD.

o6aactu = 2900—-3600 cM ' B Bujle MIMPOKUX ITePEeKPhIBAIOIIUXCS II0JIOC.
910, IO Bceil BUAMMOCTH, TOBOPUT O TOM, UTO B 06pasIiax IpUCYTCTBYIOT
Pa3JINYHLIM 00pPa3soM KOOPAMHUPOBAHHLIE OKCUTHUAPUILHEIE I'PYIIIIN-
POBKU ¢ HEOJMHAKOBOM CUJION 1 IJINHON BOMOPOAHBIX cBsaseli. [lanHoe
IIPEII0JIOKEHIE COrJIaCyeTCsA C Pe3yabTaTaMU MCCJIEJOBAHUN COeqUHe-
"usa Mn,(P,0,),-10H,0, mpuBeneHHBIX B paboTax [6, 7].
HepopmanumonubiM Kojaebaumam H-O-H (moma 0) mas oGpasiios
nudocdaroB co sHaueHuamu x =0 u x = 0,6 cooTBeTCTBYeT I0JIOCA IIO-
TJIOIIEHHUS, KOTOPasA COCTOUT M3 HECKOJbKUX II€PEKPLIBAIOIINXCA IIH-
KOB IIpu = 1656 cm ™! (Tab. 1, puc. 2), 4To TaKKe MOKET OBITh 00bACHE-
HO ()OPMHUPOBAHMEM PA3JUYHBIX BOAOPOIHBIX cBAseii. IIpu srom miis
00pasIioB ¢ OOJIBIINM cOoAeps;KanueM Kobaabta — x=1,0 m x =1,9, 2,0,
HaOJIIogaeTcs CMeI[eHMe II0JIOC IIOTJIOIeHNsS B 00JIACTH OOJIBIIMHNX Ya-
CcTOT. OTO YKa3bIBaeT Ha 0oJjiee MIPOUYHEBIE BOJOPOJHEIE CBA3H MOJIEKYJIBI
BOJBI B JAHHBIX 00pasiax, YTO COIJIACYETCA C Pe3yJIbTaTaMU TepMOrpa-
BUMETPHUYECKUX HCCJIEeIOBAHUI TaHHBIX COeIUHEHHI, KOTOPhIE 00CYK-
IaloTCd HIKe. A TaKiKe YKasbIBAIOT HA TO, UTO C YBeJIUUYEHHNEeM KOHIIEH-
Tpanuu KobajabTa B 00pasiiax TeMIepaTypHbI MHTEPBAJ HadvaJa IIoTe-
pu Macchl caBUTaeTcA B 006JIaCTh BBICOKUX TeMmiepartyp (tabua. 3). Hasa
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00pasioB co sHaueHuaMu x = 1,0 u x = 1,9 HabogaeTca YeTKoe pasje-
ageune MK-mosoc morJjolieHusa Ha ABe cocTaBiasmoinue — 1632, 1680
cM ' 1 1648, 1680 cM ' COOTBETCTBEHHO.

CorsacHo ¢ paHee M3YyUYEHHBIMH KOJEOAHUAMU TI'MAPATUPOBAHHBIX
mudocdaros, ubpanuorHaa u fedopManuoEHad (p) MOLBI BOABI JOJIK-
HBI HAabI0HaThCa B 06sacTy = 812 u 644 cm ! coorBercTBeHHO. OTHAKO
ILJISI KCCJIeAyeMOr'o B JaHHOM paboTe psiga o0pasiioB He IPeICTABISIETC
BO3MOJKHBIM I'OBOPHUTE O IIOJIOMKEHHNN JINOPAIIMOHHBIX KOJIeOAHMHN BOABI
B BUAYy UX CUJIBHOI'O Pa3MBITHUA.

Tepmonus paga gudocharor Mn, ,Co, P,0,-56H,0 usyuancsa B uaTep-
Bajsie Temmepatyp ot = 20°C mo 1000°C. Xoxa TepMHUUYeCKUX IIPOIIECCOB,
xXapaKTepHbI# aaa paza Mn, Co,P,0,-5H,0 (x=0, 0,6, 1,0, 1,9, 2,0),
HOCUT MHAWBUIYAJIBHBIA XapaKTep — CYINeCTBYIOT OTJIINYUA B UX Tep-
MHUYECKON YCTOMUYMBOCTH, KOJHUUYECTBE TePMUUYECKHX 3(P(PEeKTOB U IIO-
cjegoBaTeJbHOCTHA mpeBpairnenuii. Tak, mjasa GOJBIIMHCTBA HCCIEmye-
MBIX 00Pa3I[0B HAOIIOAAeTCA TPEXCTYIIEHUYATRIN IIPOIleCC I0TEPU MaCChI,
WCKJIIOUEeHIEe COCTaBJaAeT oopasel] co 3HaueHueM x = 0,6, moTepss Mmacchl
IIpU HarpesBe KOTOPOro IIPOMCXOAUT B ABa sramna. CryneHuaTas 3aBUCH-
MOCTb YAAJEHUA KPUCTAJJIOTHAPATHON BOABI W3 COESUHEHUS IIPHU
Harpese OIpenesIAeTCs ee PAa3JIMYHLIM KPUCTAIOTrPA(QUIECKUM U SHEP-
reTUYeCKUM COCTOSAHMEM. ¥YJaJIeHre BOAbI M3 CTPYKTYPhI COeIUHEHUI
Ha TepMOTpaMMe IIPOABIAETCA B BUE SHAOTEPMUYECKUX 3(PPheKToB.

Kax Bugzo us TtabJ. 3, ¢ yBeaunuenueM KoHienTpanuu Co B coequHe-
HUU, TeMIepaTypHble NHTEPBAJILI, B KOTOPBIX IIPOUCXOLUT IIOTEPA Mac-
ChbI, CIBUTAIOTCA B BHLICOKOTEMIIEPATYPHYIO 00JIaCTh, UTO YKAa3bIBAET Ha
0oJiee CUJIbHEBIE CBA3U MOJEKYJI BOJbI B YKA3AHHBIX COeJUHEHUAX U IO -
TBepakgaercsa MK-CIeKTPOCKOIMYECKUMI WCCJIEJOBAHUAMU JaHHBIX
coegmHeHwuii. OTcioga caeIyeT, YTO 3HAUNUTEJIbHOE BIAUSHNE Ha IPOIEecC
00€e3BOKMBAHUS NMeEET IIPUPOJa KATHOHA U €I'0 KOHIIEHTPAI M.

IIpu Temmeparypax ot 475 mo 582°C mMpoMCXOAUT KPUCTATINIAIIUAT
IIPOAYKTOB OTMKHIa, CTPYKTYpPa KOTOPBIX IPU AAJbHEHIIeM OTsKHIe
BIIOTE J0 1000°C He mamenserca. CompoBoKgaeTCs 5TO OSHUM MOIII-
HBIM 5K30TepMuUYecKuM 3(PPeKTOM AJId 00pasios co 3HaueHnAMH X = 0,
0,6, nasa obpasma ¢ x = 1,0 Hab0gaeTCa OOUH PA3MBITHIA dK309(PPEKT
ropasio MeHbITIel UHTEHCUBHOCTU. [IByMA sK303(h(eKTaMU COIIPOBOK-
IaeTcsl KPUCTAJIN3AINA IPOAYKTOB OTKHUIra 00pasIoB CO 3HAUCHUSIMU
x=1,9, 2,0 — 500°C, 582°C u 494°C, 500°C, coorBercTBeHHO. IIpm
9TOM MaKCHMYM BTOPOT'O 9K303(P(heKTa HaKJIaAbIBAETCA HAa MEHBIITNH 110
DHEepPTUuu sHIoTepMuuecKuii sappext npu = 525°C gaa obpasmac x=1,9
u 498°C ps obpasmac x = 2,0.

WN3yuenne KOHEUHBLIX IIPOAYKTOB TEPMOJIM3a OBLLIO IIPOM3BEAEHO HAa
ocHoBanuu MK-cnekTpoB 06pasiios, oro:xKeHHBIX mpu 1000°C. Ananus
HNK-cueKTpoB McclIeayeMbIX COeIUHEHNH, IpeAcTaBIeHHBIX Ha puc. 4,
JaeT OCHOBAHUS YTBEPIKIATh, YTO KOHEUHELIE IIPOAYKTEI TEPMOJIN3a 00-
pasIoB C PasIWYHBIM 3HAUYEHHEM X IIPEACTABIAIOT CO0OM pasIndyHbIe
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Puc. 4. Cuexrpst UK-nornomenua gudocharos Mn, ,Co, P,0,-5H,0, oTox:xeéH-
meIxX pu 1000°C.

COeIVHEHUsA. ITO COTJIACYETCS C BBHIMOJHEHHLIMU TEPMOTDABUMETPUYE-
CKUMMU HCCJIEJOBAHUSIMM, COTJIACHO KOTOPBIM IIPOIlecC 00e3BOKMBAHUS
cepum 00pAasIlOB IIPOUCXOAUT B PA3JIUUYHBIX MHTEpPBAJIax TeMIIEpaTyp,
KPHUCTALJIN3AIINUA IIPOJYKTOB OT/KUTa HOCUT MHAWBUAYAJIBHBLIN Xapak-
Tep.

Tax B obaactu KomebaHuit PO,;-TpyIIn oTOMXKKeHHBIX 00pasIioB MMe-
IOTCS CYIIIECTBEHHBIE OTJIMYUS II0 OTHOIMEHUIO K UX MCXOTHOMY COCTOSI-
HII0. BoJIBIIIOe UMCIIO Pa3MBITBIX HoJIoC B mHTepBane 1028—1161 cm™!
nas oopasimoB Mn,_,Co, P,0,-56H,0 co smauenuamvu x = 1,9 u x = 2,0 yKa-
3LIBAET Ha pacllelljieHne BhIPOKIeHHBIX Koyebaunuii PO;-rpynnsl. IIpu
5TOM IPHCYTCTBUe Tojockl v, POP Ha uacToTe 728 cM ' cBUIETEILCTBY-
IOT O CYII[eCTBOBaHUM HeJIMHeliHol KoHdurypamuu P-O—P mocTa B m1po-
IYVKTaxX OTKHra TOJbKO I 3Hauenuii x = 1,9 u x = 2,0, Torma Kak ajs
OCTAJIbHBIX COeAWHEHNN, II0 BCEell BHUAMMOCTH, XapaKTepHa JUHeWHasd
KoHpUrypammsd.

Kax moxasamo B[ 7], KoHeunsrit npoayKr ot:xkura Co,P,0.-6H,0 umeer
Bug o-Co,P,0;, u Bernunna POP yria cocraBaser 142,6°. IToaTomy,
MOJKHO IIPEIOJIOMKUTD, UTO B PE3YJIbTATe OTKUTA 00Pa3IOB ¢ OOMBIITIM
comep:kaHneM Kobasbra MBI uMmeeM 0-Co,P,0,. CuMMeTpusa »Ke U30THY-
Toro moHa P,0; B aTOM cayuae, KaKk OTMeYaJoCh, He MOKET OBITH BBIIIIE
Cy, [8].

OrcyrcTBUE 0COOEHHOCTH, cOoOTBeTcTBYyMOINeir v,P—O—P mocra (puc.
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4), nyis o0pasIoB ¢ GONBINTUM COAep:KaHMeM MapraHiia, BEPOATHO, 005-
sICHseTcs o0pa3oBaHMEeM KOHEUHOT'O IPOAYKTa OT:KuUTa B Bue nudocda-
ra Mn,P,0,, koTopomy, corsiacHo [14], cBolicTBeHHA JnHeHHAA KOHDU-
rypamnus mocra P-O—P, pu sTtom, cornacHo MK-cmeKTpoCKOIMYEeCKUX
ITaHHBIX, HEe IIPOUCXOIUT o0pas3oBaHusa coeguHenuda o-Co,P,0,. Habuto-
Imaemas JUHeliHas KoH@urypamnus mocta P—O—P cmocobcTByeT MOBBI-
mrenunio cummerpuu noua P,O; mo Ds,;, KOTOpoe IPouCXoquT 6e3 nsMeHe-
HUS OTHOCUTEJIbHOM opueHTaruu rpyma POs;.

4. BbIBOJ1 bl

Wccnenyemas cepusi o0pasIoB XapaKTepuayeTcs M30THYTOH KOHGMHUTY-
panueii P-O—P mocTa 1 Hu3K0i cumMeTtpueii anunona P,0;.

B obpasmax mudocparos Mn, ,Co,P,0,-5H,O ¢ yBernueHueM KOH-
IeHTpaIuy aTOMOB KobaJIbTa yMeHbItaerca yroa POP u yBenuuuBaercs
CBA3b MOJIEKYJI BOALI B pellleTKe.

11 06pasIioB ¢ BRICOKUM COZepsKaHreM MapraHIila Ipyu TePpMUIeCKOH
obpaboTke (o 1000°C) orcyrerByet mosoca V,POP, uTo cBUIeTEILCTBY-
€T O JIMHEHHON ero opraHmu3anuy B KOHEUYHOM IIPOAYKTEe OT:KUTa, IPe-
MIOJIOXKUTENBHO, B Buae Mn,P,0,.

IToxkasano, uTO 3HAUNTENIbHOE BIUAHNE HA IIPOIECC 00e3BOKUBAHUS
MMeeT IIPUPOoIa KaTHOHA U eT0 KOHIIeHTPAaIIn .
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