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Cnocob NOJYYCHHNHA MArHUTHOTO YIVIEPOAHOTO KOMITIO3HIITHOHHOI'O MaTepHaJa

N300peTenune oTHOCUTCS K o0nacTu noiydeHus ¢ocopcoaepxaliux yrie-
POZI/MarHUTHBIX MaTepHaJIOB Ha OCHOBE CIIUTHIX IOIUMEPOB, COIEPHKALIUX B CBOEM
COCTaBe HOHBI METAJLIOB.

Yraeponueie Matepuansl (YM) npusiekaroT Bce Ooiblllee BHHMAaHHUE HC-
cnenoBarenelf, Onarogaps INOTEHLHAIBHBIM BO3MOXHOCTSAM IPOMBIIUIEHHOIO
IIpUMEHEHHS] ¥ HOBH3HE HX (DU3MKO-XHUMHUYECKHX CBOMCTB. CBotictBa YM ompene-
JSIIOTCS KaK CTPYKTYPOM, TaKk M XHMHYECKOM IpHUpOAOi HX moBepxHOCTH. Ilpo-
CTpaHCTBEHHOE PACITOJIOKEHHE aTOMOB YIJIEPOJa BIUSET Ha TEKCTYPY U CTPYKTYpPY
YM, Torma Kak NPUCYTCTBHE Pa3JIMYHBIX I'eTepOaToMOB, HalpHUMeEp, TAKHX Kak
KHCJIOPOA, a30T wid (ochop, BHEAPEHHBIX B COCTaB U3 MPEKYPCOPOB WIU B pe-
3yJbTaTe aKTHBALlMM, MEHSEeT MX XUMHU4YeCKHe IapaMeTpsl. YM IIMPOKO HCIIOJIb-
3yIOTCSI B @BHAIL[HOHHOM, aBTOMOOHIIBHOM MPOMEBIIJIEHHOCTH, CTPOUTENBCTBE, Ma-
IIHHOCTPOEHHUH, CIIOPTE | T.J., T.€. TaM, Ille Hy>XHa XMMHYecKasi HHEPTHOCTb, TEP-
MOCTOMKOCTh, MEXaHHYECKasl IPOYHOCTb.

IIpraaHue MarHUTHBIX CBOMCTB YM, T.e. pa3paboTKa MarHUTHBIX KOMIIO3H-
TOB, B KOTOPBIX METAUIMYECKHE HAHOYACTHIB! BHEAPEHEI B HEMAarHHTHEIE MAaTPHIIEI,
II03BOJIIET MCIIOAL30BAaTh OJTH YyIjlepoJ/MarHuTHBIe Matepuansl (YMM) npu
TIOJIyYEHHH MarHUTHBIX W300pakeHUil B MeIUIIVHE WM [IPUMEHSATh UX B HAHOTEX-
HOJIOTHH, CBSI3H, JIEKTPOHHKE, CeHCopax, (OnoceHcopax), KaTallu3e WU PasleCHUH

MArHuTHBIX MaTE€pHajlOB, 4 TAKIXKE B KA4ECTBE aI[00p6HI/IOHHOﬁ MaTpUuUbl.




Hcronp30BaHue MOMMMEPHBIX OTXOIOB ISl MOJyYEHUS YITIEPOIHBIX MaTe-
pHAJIOB MOXXHO pacCMaTpUBAaTh KaK BECbMa MPAaKTUYHBIH CIIOCO0 MX YTHUIIM3AIUH, C
OIHOW CTOPOHEI, M IIOJYYEHMS HOBBIX MaTepHaloB — C APYroil. BONBIIMHCTBO
IIPOLIECCOB [UIS YTHIIH3AUMH OTPabOTaHHEBIX ONUMEPOB, B TOM YHCIIE U (YHKIIHO-
HAJIM3UPOBAaHHBIX MOJUMEPOB CUIMTONH CTPYKTYphl, OCHOBAHbI HA UX TEPMHUYECKOM
paznoxenun. Takum o6pasoM, pa3paboTka BOZMOXXHOIO METOHA YTUIM3ALMH OT-
paboTaHHBIX (yHKIHOHAIN3UPOBAHHBIX ITOJUMEPOB CIIUTONW CTPYKTYpHI BKIIFOUA-
€T B ce0s MOJTyYeHHE PA3INYHBIX CHHTETHYECKHX YIIEPOIHBIX MaTePHAJIOB.

W3BecTeH KOMITO3MUHMOHHBIM MeTa/UI/YITIEpOIHBIH MaTepHa, COIepKaIluii
OCHOBY U3 aKTI/IBI/IpOBaI;IHOFO yTJIs1, IPOMUTAHHYIO METAJNIOM, HallpUMeEp JKeJIe30M
[1]. Yka3saHHBIH KOMIIO3UT MOTy4aeTcs ITyTeM MPONMTKA aKTHBUPOBAHHOIO YIJIS
PacTBOPOM XJIOPHOTO JKelle3a U MOCIeAYIOIUM OCaXASHHEM HOHOB JKeje3a B I10-
pax aMMHAaKOM, CYILLKH U IPOKATHBAHHS.

K HemocraTkam crmoco6a MOXXHO OTHECTH MHOTOCTaJMHHOCTEH MpoLEcca, a
TaK)Ke UCIIOJIB30BaHHE IOPOTOCTOSAIIET0 aKTUBUPOBAHHOTO YIJIA.

B narente RU 2394849 [2] monyveH MeTaul/yriepoiHblii HAHOKOMIIO3MT,
ColepXKaIli METAIMYECKHE HaHOYacTUIE! ciuiaBoB Pt ¢ Ru, Re, Rh. Marpuna
BBINOJIHEHA U3 IOJHAKPUIOHUTPHUIIA, NTMPOJM30BaHHOIO NPH OONy4YeHHH HH}pa-
KpacHbBIM CBETOM C MHTEHCHBHOCTBIO, COOTBETCTBYIOLIEH TeMIiepaTtype 650-
1100°C. Cnoco6 momy4yeHHs MeTal/yIiIepoAHOro HAaHOKOMITO3MTa OCHOBaH Ha
BOCCTaHOBJIEHHH YKa3aHHBIX METAJUIOB U3 PaCTBOPOB HX COJIEH.

Henocratkom mMeTozna sBIsSeTCS MHOTOCTAIHHHOCTD U CHENM(UIHOCTD CIO-
coba.

B marente RU 2506224 [3] mpexcraBneH cnocoG IOJY4E€HHS METaI-
MOIMMEPHOr0 KOMIIO3UTHOTO MaTepHasia. Marepuan npencrabiseT coboii MaTpu-
[y U3 MOJIMMEpa [IIOJUITUIIEH (CBEPXBBICOKOMOJIEKYIAPHEBIN, HU3KOTO JaBJIEHH,
BBICOKOI'O JABJIEHHS, CPEIHEro HaBJICHUS, MOJMIPONUeH (aTaKTHYECKHH, H30-
TaKTUYECKUH, CHHIANOTAKTHIECKHUH ), MONATETPadTOPITHICH, TeIOMEPhl TeTpad-
TOPITHJICHA, IOJHAaMH/ILL, ITOJHMCYIb(OH, MOJUMETHIMETAKPUIAT, MOJUCTHPOL,

HOHI/IBTI/IJICHTepe(l)TaJIaT, HO.TII/IKap60HaT, IIOJIUOTHIICHITIMKOJIb, ITOJINAMU, TTOJIH-



aMHH, HUTPHI, [OJMBUHUIAAEHOTOPHN], CONepKALIyl0 B 06BEME U Ha MIOBEpX-
HOCTH paBHOMEPHO paclipe/ieIeHHbIE YaCTHIBl HAHOMETPOBOrO pasMepa ot 1 110
50 HM ¢ KoHUeHTpauuei 10 62 Macc %, KOTOpBIE MOTYT OBITh XHMUYECKH CBsI3a-
HBI ¢ MaTe€pUaJIOM MaTpHLbl. YacTuibl GOPMHUPYIOTCS B MaTpHIE B MPOLECCE MO-
Jly4eHUs MaTepHala B pe3yJbTaTe TEPMHUYECKOTO Pa3IOKEHHs METaJICOAEPKa-
IMX COCAUHEHUH. B mpouecce cMHTE3a HAHOYACTHI] peaKiIMOHHas CMech 00paba-
TBIBACTCS YNbTPa3ByKoOM. [loy4eHHBII MeTayU/IOMMMEPHBIMH KOMIIO3UT MOXET
OBITH UCIIONIB30BAH ISl PaJUOTEXHUYECKOM anmaparypsl.

K HemocTatkaMm ciemyeT OTHECTH HEOOXOOMMOCTH JOMOJHUTENBHON aKTH-
BallUM yJIBTPAa3BYKOM.

Crioco6 mpHroToBNIE€HHS MarHUTHOTO YIJIEPOJHOIO KOMIIO3HI[MOHHOTO Ma-
tepuana (CN 101502789, omy6xn. 12.08.2009) [4] ocHOBaH Ha MPOMUTKE CONSIMH
METAJlIOB TOTOBBIX aKTHBHUPOBAHHBIX yIJIeH W 3aK/IIOYaeTCsl B MPeABAPUTENbHOM
06paboTKe aKTMBHPOBAHHOI'O yIJis a30THOM KUCIOTOR B cooTHomeHun 1:0,63, o1-
MBIBKE, CyIIIKe H II0CIeyIOLIeH MPOMUTKE ero BOJHEIM PACTBOPOM IIepMaHraHara
Kanua 1 xyopuia xenesa. CMech nanee o6pabaTsIBaroT yabTpasBykoOM U HOIBED-
rarot TepMoobpadotke mo 500-800°C. B pesynbraTe mony4aoT MarHMTHBIH yrie-
POIHBIN KOMIO3MLIMOHHBIA MaTepuan, conepxaiuii 23% MnFe,O, ¢ ynensHoi
MOBEpPXHOCTHIO 720 M7/T. Ilomy4eHHBIN KOMIIO3UT HCIIONB30BaH JJisl OYUCTKH BO-
IBI.

K HemocTaTkaM clegyeT OTHECTH CIOXHOCTH CHOC00a, BKITIOYAFOLIErO
NpeABapUTeNbHYI0 06paboTKy JOPOroCcTOSINEero aKTHBUPOBAHHOIO YIS a30THOM
KHUCIIOTOH, yJNbTPa3BYKOM M OTHOCHTENIBHO HEBBICOKYIO YAENbHYIO MOBEPXHOCTH
KOHEYHOI'0 NPOJYKTa.

M3Becten crnoco6 momydeHHs cOpOeHTa, BKIFOYAIOLIMN IPOMMTKY I'DaHYII
AKTUBHPOBAHHOIO YISl PaCTBOPOM XJIOPHOTO JKeje3a IPH MacCOBOM COOTHOILIE-
HHM MeTajula U akTHBHOrO yriis 1:4-12 u repmoobpabotky npu 140°C B neun xu-
nsmero ciost. [lony4eHnslid copGeHT nMeeT COPOLHOHHYIO aKTUBHOCTE 10 30JI0TY

25 mr/r u o cepebpy 18 mr/r (RU 2023660, ony6n. 30.11.1994) [5]. JManHsLi




crnioco6 mpegHa3sHa4eH TOJBKO JJIS M3BJIEYEHHS 30JI0Ta U cepebpa M3 [UaHMIHBIX
pacTBOPOB C UCXOAHOW KOHIeHTpauuen 10 mr/i.

K HemocTaTkaM clegyeT OTHECTH TPYIHOCTH U3BJIEUEHHUS MOPOLIKOOOPa3HO-
ro copOeHTa U3 30JI0TOCOIEpXKAILUX Py, YTO 00YCIOBIEHO OTCYTCTBHEM MAarHUT-
HBIX CBOMCTB copOeHTa. KpoMe Toro, B kauecTBe ChIpbs HCIIOJIB30BaH MPOMBIIII-
JIEHHBIN aKTUBUPOBAHHBIN yTOJb.

B usobperenuu RU(11) 2.445.156 [6] omucaH croco6 momyuenust deppo-
MAarHUTHBIX YIVIEpOAHBIX aacopOeHToB. [lpeBecHble ommiiku oOpabarteiBaroT 10%
BOJHBIM pacTBOpoM xiiopuzaa xenesa (III) u 10% BogHBIM pacTBOPOM XJIOpHAA
IHHKa IPH MacCOBOM COOTHOLIEHHH APEBECHHA: XJIOPU XKele3a : XJIOpUI LHUHKA,
pasHoM 1:0,5:0,5 cOOTBETCTBEHHO, CMECh MEPEMELIMBAIOT, CyLIaT U KapOOHHU3U-
PYIOT B TOKE MHEPTHOro rasa B HHTepBase Temnepatyp 400-800°C npu nuHEeHHOM
noaseMe TeMrIepaTprI' co ckopocTbio 10°C/MHH C BBIIEP)XKOH NMpH KOHEYHOMH
temrneparype 30 MHHYT, Jajee NPOAYKT OTMBIBAIOT BOAOH, OTHWIBTPOBLIBAIOT,
BHOBB [IPOMBIBAIOT BOAOH 10 HEHUTpaIbHOU CpeAbl U CYIIaT OO MOCTOSHHOIO Beca.
[Tonyuennsle yrnepomHble afcopOeHThI MOTYT OBITh MCIIOJIB30BAHLI B COPOLIMOH-
HEBIX MPOLIECCaX OYMCTKH MPOMBILIICHHBIX CTOYHBIX BOJ, IIPH JIMKBHIALIMH HEQTS-
HBIX 3arpA3HEHHH M A CENeKTHBHOTO W3BJIEUEHHUS OJIArOPOJHBIX METAJIOB W3
pPacTBOPOB.

K HezmocTaTkaM AaHHOTO M300pETEHUS] MOXXHO OTHECTH MHOTOKPATHYIO 006-
paboOTKy MOITy4eHHOro copOeHTa NMpH AOBEAEHHH €ro 10 KOHAMIHUOHHOTO COCTOS-
HUSL

Hanbonee 61M3KuM MO TeXHMYECKOM CYIIHOCTH K MpeijaraeMoMy u3o0pe-
TEHMIO SBJISETCS CIIOCOO MOTy4YeHUs] KOMIIO3UTA yIiIepo/Kelle30 B pe3ysIbTaTe aK-
TUBUPOBaHHUS OTPabOTaHHOIO KaTHOHHTA Ha OCHOBE MMOJIMCTHPOJIA MO ACHCTBHEM
NaOH npu pa3HOM TeMIepaTypHOM peXHUMe, YTO MO3BOJISET MIOYYUTh HPOAYKTEI,
obnajaromye COpOLIMOHHBIMU CBOMCTBaMM, ONMCAHHBIM B HccliefioBaHud Qian-
qian Shi u op. [7]. CneunansHO pa3paboTaHHas MHOTOCTYIIEHUYATasA CXeMe CHHTE-
3a BKJIIOYAeT KapOOHU3aIMIO U aKTUBALKIO 00pa3lia 0TpabOTaHHOTO MOJIUCTHPOJIA.

OOpazen; HMOHOOOMEHHOH CMOJBI IIPEJBAPUTENBHO IOrPYXKAeTcss B PACTBOP




Fe(NO3);'9H,0; (0.04 mol/l) u MexaHW4eCKH IIepeMeIINBAETCA B T€YEHHE 6 JacoB
IpH KOMHATHO# TeMIIEpaType, I0CJIe Yero Moy4YeHHbIH obpasen oTduIbTpOBEIBa-
eTcs ¥ BeicymmuBaercs rnpu 110°C B TedueHue 6 gacoB. [aiiee, B CIlENHAIBHOM rO-
PU3OHTAIEHOM LIMIIMHAPHYECKOHR IeYn B TOKe a3oTa (co cKopocThro 270 Mil/MHH)
OH MEJUICHHO HarpeBaeTcs o Temneparypsl 450°C u B Teyenue 30 MuHYT Kap6o-
HU3UpyeTcsa. 3aTeM KapOOHM3HPOBAHHEIM oOpasel] M3MeNbYaroT, CMEIIMBAIOT C
IIOPOIIKOOOPa3HEIM THAPOKCHIOM HATPHS M aKTUBHPYIOT TPH OMNpeleleHHOM
TeMiieparype. IlokaszaHo, yro obpasen, momydennsiit npu 800°C, obaamaer BEICO-
KOPa3BUTOM IOBEPXHOCTBIO M CHJIBHBIMH MarHMTHBEIMH CBONCTBAMH, M MOXET
OBITH MCIIONB30BAH VIS yOalleHus AudTHiIdTanara, 6uc-gpeHonsa A, MaJJaXMTOBOTO
3€JIEHOTO U3 BOJEI.

K HemocTaTkaM m3BecTHOro crioco6a MOXKHO OTHECTH HEOGXOAMMOCTh aKTH-
BUPOBaHUs KapOOHMU3WPOBAaHHOTO oOpasiia U UCIOIb30BaHHE CIIEUHAILHOrO 060-
pyIOBaHUS.

3amaueil HacTosnIero N300 peTEHNS ABNISLETCS YMEHBIIEHHE MaTepHaIOeMKO-
CTH, & TaKXXe paclIUPEHHE aCCOPTHMEHTa IOJMMEPHBIX OTXOIOB IS IMOJIY4YEHHUs
YITIEpOJHBIX MAaTepHUAIOB C MATHUTHBIMH CBOHMCTBaMHU.

IlocTaBnenHas 3a1a4a JOCTHraeTcs TeM, 4To (GocdhopcomeprKaluii noaumep
CIIHTOM CTPYKTYphl Ha OCHOBE AMBHHIIBHOIO, HIH GyTaqHeH-CTUPOIBLHOIO, HIIH
OyTaaueH-HUTPUIBHOTO Kay4dyKoB (BbIOpaHHBIH B Ka4eCTBE MOIEIN OTpaboTaHHO-
ro (GyHKIHOHAIU3HPOBAaHHOTO MHOJNHUMEpa CIIUTOW CTPYKTYPHI) MOAUGHLIUPYIOT
obpaboTkol pacTBopamu cojieif nepexomHbix MetamnoB: Co(NOs), 6H,0, umu
Ni(NO;),"6H,0, umu FeCl;'6H,0 1 kapOOHHU3UPYIOT TEPMUUECKOM AeCTPYKIUEH.

HacTosimee TexHuyeckoe pelleHue, B OTIHYHE OT OJIM3KOrO aHajora, Io-
3BOJIIET IIONIYYMTHh KOMIIO3UT JKene30/, HHUKenb/, KobOanbT/yriepox (yrie-
pon/mMarHuTHBIN Matepuan (YMM)) ¢ BEICOKMMH MAarHMTHBIMH CBOMCTBaMH 06e3
JOTIOJIHUTEILHOM aKTHUBALMM KapOOHH3UPOBAHHOTO IPOAYKTAa U CIELHAIBLHOIO
obopynoBanus. M300peTeHne WLTIOCTpUPYETCS CIEAYIOUMM IpadUyecKuM MaTe-

pHaJioM:




Puc.1 Cnextper MK-@ypse npexypcopos YMM: dochopcoaepskaruero mo-

JTUMepa U €ro MeTAUICOAepXallei GopMsI

Puc.2 Cnextpsl UK — ®@ypre xkeine3o, HEKenb, Ko6ansT/YMM

Puc.3 CrekTpsl peHTreHOCTPYKTYPHOI'O aHAJIN3a

Puc.4 JleMoHCTpalys MarHUTHBIX CBOWCTB y MojiydyeHHOoro YMM

Croco6 ocyuiecTeisieTcss creqylomuM o0pa3oM. B3pelieHHble 06pa3Ibl
CLIMTBIX MOJUMEPOB (IIOJyYEHHBIE PEaKIHell OKHCIUTENBHOro XJIopdhochopHiy-
pOBaHUA  NUBHHUIBHOTO, MM  OyTaJAHEH-CTUPOJIBHOTO, WIH OyTaaueH-
HHUTPHIIFHOTO KaydyKOB, ¢ JAIbHEHIINM THAPOJIM30M MOITY4YE€HHBIX MOIH(DHKATOB
[10]) morpyxaroT B KOJNGBI C COOTBETCTBYHOLIMMH pacTBOpaMH coleil: 1.
Co(NOs),"6H,0; 2. Ni(NOs),'6H,0; 3. FeCly'6H,0. anee, konbsr ¢ obpazamu
MIOMEIIAIOT Ha IIeKep ¢ TEPMOCTATUPOBAHUEM, I UX COIAEPKUMOE IIepeMeEIlH-
BAETCA B TEYCHUE HECKOJIBKHX YacCOB, IIOCIE YETr0 pacTBOPHI OTQUIBTPOBLIBAIOT, 4
MOAM(UIHPOBaHHbEIE 06pa3sLibl BEICYINHBAIOT Ha Bo3ayxe. KoHIeHTpanus MeTania
B pacTBOpax [0 M IMOCIEe COpPOIMU KOHTPONHUPYETCS IMPH TIOMOIIM AaTOMHO-
amMHccHOHHOrO criekTpomeTpa (Optima 2100 DV “PERKIN-ELMER”). ITpucyTcT-
BHE KHCJIOTHBIX (YHKIMOHANBHBIX IPYII U MPOCTPAHCTBEHHO-CETYATAs CTPYKTY-
pa MONMMEPHBIX 00pa3slioB, TAaKKe KaK MOPHUCTOCTh M IIEPOXOBATOCTh MX ITOBEPX-
HOCTH, CIIOCOGCTBYIOT CcOpOLMY MOHOB METAJLIOB. :CoztepxcaHHe METaJIOB B IMOJIH-
Mepe COOTBETCTBOBAIO CIeyIOWMM Tokasareasm: 122 mr/r (Co™); 130 mr/r
(Ni*"); 95 mr/r (Fe*). Bopneuenue dyHKupsonansHEIX rpym hochopcomepkarie-
ro cmuroro noiumepa (OCII) B mporecc copOIUKM HOHOB METAIIIOB MMOATBEPK/a-
ercs JaHHbIME MIK-®ypre cnexTpockonuu. [larnee, moiydeHHbIe METAILICOAEPKA-
e oOpasusl MoJUMepa MOABEPraloT Tepmuueckoil mectpykuuu (T]I), koTopas
OCYILECTBIAETCA NpH MoMoIuu aepusaTtorpada dupmer NETZSCH TG 209/cell. B
pesynsrare GpuiM momydensl YMM: yriepop/xene3o, yriepoi/HHKeNs M yIie-
pol/ko6ainsT (YIriaepoa/MarHeTUKH).

Cunresuposannsie YMM uccienoBausl Metonamu UK-®ypee criekTpocko-

UK (puc.1 ¥ 2) U peHTTeHOCTPYKTYpHOro aHanu3a (3).




Ha puc.] mpencrasnensl cnekTpsl mpekypcopos YMM: dochopconepsxa-
IIEro CIIMTOrO MOJNIMMepa U ero Merauiconepxamei dopmel. B cnextpe docdop-
CoJlepKallero cummroro nmonuMepa (puc.lA) monocsl B obnacti 1200-1150 cm™
MOTyT OBITH OTHECEHBI K BUOpauusM —P=0 rpymmnsl, Torna Kaxk HOI0CH MOTJIONIE-
Hus 9yTh Hmke 3000 cm™ (C-H BUOpaLMOHHEIE KonebaHus) U oxono 1446 cm™
(C-H nedopmanrionnsie konebanus ) — k C—H BuGpauusm ocHOBHO#H OTUMEpHOI
ueru. Curnan npu 3394 cM™' otHOCHTCS X BubpamusaM OH B —PO(OH), rpymmax.
ITonoca nornomenus mpu 980 cm™ cooTBeTCTBYeT C—O—P cBsi3u U yKa3wIBaeT Ha
npucoenunenue —PO(OH), rpynn k nomumepubiM uensm [8]. ComocTasnenue
CIEKTPOB (ochopcosepKalero CUIMTOrO HOJIUMEPA U €0 METANICOAePKAIHX
dopm (Ni-coneprxaruit opasen Gocdopcomep aiero CUMTOro moIMMepa B3ST B
KauecTBe npumepa, puc. 1B) obHapyxuBaeT HeKOTOpBIE OTIMYMA B oOmactu 800—
1200 cm™. [Tonock! moOriomenns B unTepsane 1000-800 cm™ cierka CIABUHYTHI B
CTOPOHY KOPOTKMX JJIMH BOJIH M MOATBepXAaroT obpazoBanue —P(O)(OH)O™ anu-
oHoB. Kpome Toro, abcop6uust P=0 rpynn kaxercs Gonee BeipaxenHoi (1158 cm
". Bee a1 n3menenus YKa3bIBalOT HA HOHHO-KOOPAWHALMOHHOE B3aMMOIEHCTBHE
HOHOB METAJUIOB ¢ QYHKIHMOHATBGHBIMH IPyIIIaMH [TOJIUMEPA, YTO XapaKTEPHO IS
APYTUX HOJTUMEPOB C MOAOOHBIMU (yHKIIMOHAIBHEIMY Ipynmamu [9].

Ha puc.2 npencrasnens! cuektpel YM u VMM (Co — YM, Fe — VM, Ni —
YM) kommno3utoB. Kak Bugso u3 puc.2, na UK-cnextpe YM Habmonaercs 3amer-
HO€ YMEHBIICHHE WHTEHCHBHOCTH I10JIOC MOTJIOIIEHHs, XapaKTEPHLIX COeINHEHN-
SM OpraHHYeCKON INpPUPOAB], a Haubojiee MHTEHCHBHEBIE IIOJIOCHI, HAXONSIHAECS
Hmke 1400 cm™', oTHOCSTCS K P-O, P=0, P-O-P u C—O-C rpymnnam. B coorsetct-
BUH C JIUTEPAaTYPHBIMH JaHHBIMM, 3HAYUTEIbHOE MOTJIOIIEHHE B YKa3aHHOH obac-
TH XapaKTepPHO OKUCIIEHHBIM YIIepojaM Takxke, Kak U GpochopHsIM u hocdokap-
OOHM3MPOBAaHHBIM COSAMHEHMAM. JTO O3HA4aeT, 4To mocie mpouexypsl T doc-
dopcofiepXaIyi CIMMTEIH MOMMMep [OYTH MOJHOCTBIO pasNiaraercs, ¢ oopa3oBa-
HHeM B ocTaTke GpoCPOpHEIX U PpochokapbOHH3UPOBAHHBIX COeNHHERHI. B ciryqae
YMM KOMIIO3UTOB NPaKTHYECKH OTCYTCTBYIOT MOJIOCHI, OTHOCSAINMECS K OpraHU-

YECKUM COCAMHEHHUSIM. Takum 06pa30M, MOXXHO MPEAINOJIOXUTE, YTO OCCTPYKIMSI




IPEKYPCOPOB YIVIEPOAHBIX MarHUTHBIX MaTepUalOB (MeTajuicoaepxamas ¢gopma
docdopconepxarero nonHMepa) IpoTeKaja Jyd4Ile, YeM MpPEeKypcopoB YIriiepom-
HBIX MaTepHaioB (docdopconepxkamuii momumep), nockoasky Ha HMK-crmektpe
YMM o06GHapy>XKHUBaIOTCS TOJNBKO ITOJIOCHI TIOTJIOIIEHUS] HEOPTaHHUYECKUX COeIUHE-
Huit (monockl Hmwke 1400 cm™). YIIOMsIHyThIE paHee MOJIOCH YETKO pa3ielIsFoTCs
MexXay coboil, 61aromaps pa3HoO#l cuiie CBI3UM MEXIY MeTallaMH U Pa3IHYHBIMH
aHHOHaMM OKCcHI0B docdopa (PO,)".

Ha puc.3 npencraBieHbl CIIEKTPBl PEHTIeHOCTPYKTypHOTro aHanm3a (PCA),
KOTOpBIE MO3BOJISIOT MHTEPIPETUPOBATh ()a30BBIA COCTAaB M CTPYKTYpPY MOIy4eH-
HBIX 00pasnoB. Ha nuarpammax PCA Ni — YM u Co — YM 06pa3uoB npucyTcTBy-
eT 60JIBIIOE YUCIIO NMHUKOB C XOPOIIMM pa3pelleHueM. AHaIU3 JaHHBIX MOATBEp-
XKJaeT MyJIbTH(A30BbIi COCTaB KOMITO3UTOB.

CyurHocTh H300peTeHHs MOSICHAETCS CIIEAYIOIIUMHE [IPUMEPAMHL.

Ilpumep 1.

Ilonyuenue npexypcopa ona yznepoonozo mamepuana ¢ MazHUMHbIMU
ceoiicmeamu

300 Mr nosuMepa, IpeCTaBISIONMIEero co00i (pyHKIIMOHATU3UPOBAHHEIHN pe-
aK[Ued OKHUCIUTENBHOrO XJIophochOopHIHpOBaHUS NTUBUHUIBHBIM KaydyK, MOJY-
YEHHBIX 10 Hu3BecTHOM Metoauke [10], morpyxaiwoT B koily ¢ pacTBOpOM
FeCl;'6H,0. O6seM pactBopa 90 M, korueHTparus 10~ M. Comepxumoe KOIOHI
IIEpEMEIIMBAETCS B T€UEHUE 4 4acOB Ha IIeiikepe PpU KOMHATHOM TeMIiepaType, a
3aTeM INOJIMMeEp C COpOUPOBaHHBIME HOHAMH, OTQIBTPOBBIBAIOT U CYIIAT HA BO3-
IyXe.

Ilpumep 2.

Ilonyuenue npexypcopa ona y2nepooHozo mamepuana ¢ MAZHUMHbLIMU
ceoucmeamu

Crnioco6 ocyuiecTBisieTcsl aHAJIOTHYHO TIPUMepY 1, B OTIIMYHE OT KOTOPOTO B
KayecTBe MoguUIMpyoniero pactsopa Henois3yroT Ni(NOs), 6H,0.

Ipumep 3.




Ilonyuenue npexypcopa ona yenepodnozo mamepuana ¢ MazHUMHbIMU
ceoticmeamu

Crioco6 ocymecTBiseTCsl aHAIOTHYHO [IPUMepY 1, B OTJIMYHE OT KOTOPOTO B
KaueCTBE  IOJMMEepa  HCIONBE3YIOT  (QYHKIMOHAIW3UPOBAaHHBIM  OyTagueH-
CTHPONBHBIM ~Kay4yK, a B KauyecTBe MOAMQUUHUPYIOIIEr0 pacTBopa -
CO(NO3)2'6H20.

Ilpumep 4.

Ilonyuenue npexypcopa ona yznepoonozo mamepuana ¢ MazHUMHBIMU
ceoiicmeamu

Cnocob ocyiuecTBiseTcst aHANOTHYHO [IPUMeEPY 1, B OTIIHYHE OT KOTOPOTO B
KayecTBe  IOJMMMepa  HCMOJB3YIOT  (QYHKIHMOHATH3UPOBAHHBIM  OyTanueH-
HUTPUIBHBIN KayqyK, a B KadecTBe Moauduuupyromuiero pactsopa - FeCly 6H,0.

Ipumep 5.

Honyuenue yznepoonozo mamepuana ¢ MazHumHbIMU Ce0licCMEamu

Hagecka BrICymeHHOro obpasua npekypcopa (MONTy4eHHOro B JIFOGOM W3
MpeACTaBIEHHBIX IPUMEPOB) B onpeneneHHoM Konmdectse (10.16+0.27 mr) nepe-
HOCHUTCA B TUTeJIb U3 OKCH/A AIFOMHMHHS, TA€ OCYLIECTBIETCS KapbOHU3aLUs [IPH
TIOMOIIM TePMUYECKOM mecTpykuuu. HarpeB obpasia NpoOBOAWICS B MHTEpBae
20-850°C. CxopocTs HarpeBa cocTaBisiia 1°C/MHH, CKOPOCTH ITOTOKA CHHTETHYE-
CKOro Bo3ayxa 35 MJI/MHH.

Ilpumep 6.

Hemoncmpayun maznumusix ceoticme y nonyuennozo YMM (puc.4)

Kak BUAHO M3 PUCYHKa, NOJNYYeHHBIH YIIIepOA/MarHuTHEIA MaTepuan o6ia-
AaeT BPICOKUMH MarHUTHBHIMU CBOMCTBaMH, YTO ITOATBEPKAAETCS yIAIEHHBIM pac-

IMOJIOXKCHHEM BHEINHET0 MarHuTta oT o6pa3ua IIpU UX JEMOHCTpAaIluH.

Takum o6pasom, HacToslIee H300peTeHHe 0GeceurBaeT NOMydeHHe yrie-
POAHOTO MAarHUTHOTO KOMIIO3ULMOHHOTO MaTepuaja: >Xeue3o/, HHKenb/, Ko-

6aJbT/yIIIepOA ¢ BBICOKMMH MarHUTHBIMH CBOWCTBamu, 6€3 MOMOTHHTENBHON aK-
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IIpopeKTOp MO HAYKE H HHHOBAHAM

yien-kopp. AH AzepOaiiakana KA3BIM-3AJIE A.T.

JIHNeH3HoHHbIM Aetam HAY BLY ¢ npodp. MUP3AH J1. U.
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®opmy.Jia H300peTeHHs

1. Cnoco6 moirydeHuss MarHUTHOTO YIJIEPOJHOTO KOMIIO3ULIMOHHOIO Mare-
puaia, BKIIOYAOIUi MoIU(UKaLUIO MojauMepa 06paboTKoM pacTBOPOM COJIH Me-
TaJa, GUIBTPALIO, CYIIKY U KapOOHU3aLUIO0 TEPMUYECKON AECTPYKIUEH, OTIIH-
YAFOLIMUCS TeM, YTO (OoChHOPCOAEPKAIIMI TTOIUMEp CLIUTONH CTPYKTYpPhl MOAH(DH-
[UPYIOT PaCTBOPOM COJIM IEPEXOJHBIX METAJUIOB, a KAPOOHHU3ALMIO IPOBOJAT MIPH
HarpeBanud 10 850°C co ckopocThio HarpeBa 1°C/MMH M CKOPOCTH IIOTOKA CHHTE-

THYECKOTO BO3ayxa 35MII/MHUH.

2. Crioco6 mo 1.1, OTIMYAIOUINICS TeM, YTO B KaueCcTBe ITOJIMMEpa CLIMTON
CTPYKTYPBI HCIIOJIB3YIOT (hOCHOPUIHPOBAHHBIM NUBUHUIIBHBIN Kay4yK.

3. Croco6 1o 1.1, oTarYaronmiics TeM, 9TO B KadecTBe IOJuUMepa CLIIMTOH
CTPYKTYPBI HCTIONB3YIOT (POCHOPUINPOBAaHHbIN OyTaANeH-CTUPONIBHEIA KaydyK.

4. Cnioco6 1o 1.1, oTiuyaronuics TeM, YTO B KauyeCTBE IOJIMMepa CIUUTON

CTPYKTYPBI HCIIONB3YIOT (OCHOPIITUPOBAHHBIN OyTalueH-HUTPUIIBHBINA KayuyK.

5. Crioco6 1o mn.1, OTIMYAIoUIHKCS TeM, YTO MOIU(HUKALMIO [TONIUMeEpa OCy-
uecTBi0T pactBopoM Co(NOs),'6H,0 ¢ koHueHTpauuen 10°M.

6. Cnoco6 1o m.1, OTIHYaIoHMIACA TeM, YTO MOAU(UKAIMIO TOJUMepa OCy-
mectBisioT pacTBopoM Ni(NOs), ‘6H,0 ¢ koHIeHTpauuei 10°M.

7. Croco6 1o 1.1,0TaHYaronuiics TeM, YTO MOAU(HKAIUIO NOIUMEpa OCy-

mectBisAioT pactBopoM FeCl;6H,0 ¢ xoHueHTpanmen 10°M.

ITpopekTop N0 HAyKe H HHHOBALHAM

wieH-kopp. AH AzepoOaiigxana }‘ KA3BIM-3AAE A.T'.

3aBenylomuii annapaToM ynpasJj

Mo pAllHOHAJIN3ATOPCKHM H NATECH

JHIeH3HOHHBbIM Aejiam HUY BI'Y o~~~ npop. MUP3AU 1. H.
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