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MOJNPUITNPOBAHUE HAHOAJIMA30B OKCUJIAMM ITEPEXO/IHBIX METAJIJIOB

IIpusedenvr  pes3ynbmamvl UCCIEO06AHUA — GIUAHUSA ~MOOUDUYUPOBAHUS  NOBEPXHOCMU
Hanonopowkog aimasza oxkcuoamu CuO-Fe;O; u CuO-Co3;04 Ha MmacnumHuvle Cc80UCMEA
Hanoanmasa. Ilpoucxooum ycunenue MAZHUMHLIX CEOUCME GCAe0cmeue 00pa308aHus HOGbIX
AKMUBHBIX MACHUMHBIX YEHMPO8, 0OeCcnevusarwux @Gopmuposanue 0OHOPOOHOU MASHUMO-
meEpOoll cucmemvl. Ycunenue MACHUMHBIX CEOUCME HAHOAIMA3A Nosvlulaem d@@exmusHocmy
NPUMEHEeHUs. 5020 MAmepuala  3J1eKmpoHUKe U 8 MeOUyuHe.

Knrwouegvle cnoea: nanoanmas, mMacHumHvle CE0UCMEAd, OKCUObI NEPEXOOHbIX Memalos,
Mooughuyuposanue no8epxXHOCMu.

3amaun OXpaHbl M COXpPAHEHHUS 3J0POBbS — aKTyaldbHBI Bcerja. [lomckoBbie pabOThI MO
CO3JaHHUI0 HOBBIX JICKAPCTBEHHBIX CPEJICTB IMPOBOJATCS HEMPEPHIBHO HAa TPOTSDKEHUU BCei
HCTOpPUU YeNoBedecTBa. B HacTosiee BpeMsl B MOJie 3peHUs HAYYHOW U KIMHUYECKOW MEIUITMHBI
Cpe MHOXXECTBa HOBBIX BEUIECTB HAXOAWUTCA M HaHoyriepona. IIpoBoasTcs wuccienoBaHus
MAarHUTHBIX CBOWCTB, M3Yy4aeTCs BO3MOXKHOCTh HCIOJIb30BAHUS HAHOYTIIEpOJa B OHKOJIOTUU IS
aJIpECHOM JIOCTaBKU JICHCTBYIOIUX BEIIECTB B OMpelei€HHbIE opraHbl. DU3NKO-XUMUYECKUE
UCCIICIOBAaHUS YIbTPAAUCIEPCHBIX alIMa30B JI0Ka3aJid, YTO JTOT MaTepuajl HMEET BBICOKYIO
a7IcCOpOLIMOHHYIO CIIOCOOHOCTh — BCIIEACTBUE OOMNbINON yaenbHOU moBepxHOocTH (200-300 M2/r),
CIIOCOOHOCTH YYacTBOBaTb B pEAKIUAX CO CBOOOJHBIMH pagUKaTaMH M  BO3MOXHOCTHU
MPUCOCTUHATh OHOJIOTUYECKH AaKTUBHBIE COCAMHEHUsS K HaHOYacTUIaM. Takke yCcTaHOBJICHA
HETOKCUYHOCTh HaHOAIMa3a — IIPU YCIOBUH OYHCTKH OT mpumeceit [1].

Pe3ynbrathl uccneqoBaHuil HAHOATIMA30B PA3NIMYHBIX THIOB (Pa3MUYHBIX METOJIOB CHHTE3a)
MOKa3alld, YTO OHU OTJIMYAIOTCS M M0 MarHUTHBIM CBOMCTBaM. Tak, HaHOAJIMa3 TaK HAa3bIBAEMOTO
«CyXOT0» CHHTE3a* OTHOCUTCS K MATKUM (eppo-MarHeTHKaM, a HAaHOAIMa3 «MOKPOTO» CHHTE3a%*
— IMaMarHeTuk [2].

[{enb paGoThI — UCCNEJOBaHNE HAMIPABICHHOTO M3MEHEHUSs (YCUIICHHS) MATHUTHBIX CBOMCTB
HAHOAJIMA30B PA3JIMYHBIX THIOB 3a CYET MOIUGMUIIMPOBAHUS MTOBEPXHOCTH HAHOATMa3a OKCHUAAMHU
CuO-Fe;03 nnn CuO-Co304 1151 onpeneneHuss NepcueKTUBHOCTH MCIOJIb30BaHUSI HAHOAIMa30B B
MEAMIIHE U B HAHOAJIEKTPOHUKE.

Hcxonnbie MmaTepuaibl

B pabore mpenctaBieHbl pe3yabTaThl HMCCIEAOBAHUNA  CBOWCTB  JETOHAI[MOHHBIX
HAHOAJIMA30B, CHHTE3UPOBAHHBIX METOJOM JETOHAIMU B3PBIBYATHIX BEIIECTB C OTPHUIATEIHHBIM
KHCIIOPOAHBIM OanmaHcoM (TpoTui/rekcoren mapku TI-40/60) «cyxum» (JHA) u «MOKpbIM»
(ACY[1-95) criocobamu cuHTe3a U Aanee MOAU(MUIMPOBAHHBIX OKCHIAMHU MEPEXOTHBIX METAIJIOB
CuO-Fe,03 uimn CuO-Co304.

* — HanoanMas, MoIydeHHBIH METOIOM JETOHAIINM B3PEIBYATHIX BEIIECTB BO B3PHIBHOM KAMEPE C BO3IYIIHBIM
OXJIXKIEHUEM.

** — HaHoaMas3, IIOJIyYeHHBIH METOIOM J€TOHAIMK B3PHIBYATHIX BEIIECTB BO B3PHIBHOM KaMepe ¢ OXJIaXKICHHEM BOJOM
WIH JIBIOM.
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[IpoayKT cuHTe3a MpeacTaBiIsieT co00it MHOTO(hA3HBIN YIIIepOIHbIN MaTepUal ¢ pa3InIHbIM
COMEPIKAHHEM YIIEpOAa sp- U Sp -THOPHIM3AIMK ¥ HATHYMEM IMOCTOPOHHHX HpHMeceil.
DneMEeHTHBIN cOCTaB MpuMecel B NpoaykTe cuHTe3a HaHoaiMaszoB JIHA u ACY/I-95 coBnanaer:
Si, Ti, Cr, Fe, Al, Mg. [lna u3Bneduenus npumeceir — ogrctku oboux marepuanon (JJHA u ACY JI-
95) — mpumensiercst xumudeckass oOpaborka mo TexHosorun MCM [3]. [ons mpumeceii B
ouniieHHOM (ctanpaptHoMm) JIHA cocraBnser 0.24 % (Mmacc.), B OYMILEHHOM (CTaHAapTHOM)
ACYI-95 — 0.5 % (macc.).

[lopomku 3THX HaHOAIMAa30B OTIMYAIOTCS TAaKXKE M BEJIMYMHOM 0OLIeH ynenbHOM
noBepxuocTH: Sgar JJHA = 259,4 M/r, Sgsr ACYI-95 = 238,5 M/r.

JUis ycuiaeHHsT MarHUTHBIX CBOMCTB IIOBEPXHOCTb CTaHAAPTHBIX HaHoaiMazoB JIHA u
ACYJ1-95 6puta mogudunuposana okcugamu CuO-Fe,O3 unu CuO-Co30;.

Cmecu okcunoB — kak CuO-Fe,03;, Tak u CuO-Co304 — ObUIM MPUTOTOBIEHBI METOIOM
pacTBOpPEHUsI COOTBETCTBYIOLIETO KOJIMUYECTBA MeTauIoB B cooTHoweHuu: Cu : Fe — 95 : 5 u Cu :
Co — 95 : 5 B xonneHtpupoBaHHOi a3oTHO kuciore (HNO;). Heobxomumoe kommyecTBO
MOJIy4EeHHOTO pacTBOpPa MPHUKANBIBAIOCH K HAaHOAIMa3aM. JTH 00pa3iibl BHICYIINBAINCH B TEUCHHE
3-x cyTok B cymwibHOM Inkady npu Temmeparype He Boime 120°C. 3areM LUKIMYECKHM
M3MEHEHHEM TEMIIEPaTypHOTo pexxuMa («IobEM-CITYCK)) BBIOIHAIOCH (POPMUPOBAHUE AKTUBHON
¢da3pl B peakUMOHHOM cMecH. HeM3MEHHOCTh aKTHMBHOCTH OT LUKJIA K IMKIY MOKHO CUYHTaTh
KpUTEPHEM TEPMUYECKOI CTOMKOCTH KaTaiu3zaropa (MoaupuKaTopa).

MeTtoasl uccjie0BaHusA

Jlns onpezneneHus 3aBUCUMOCTH W3MEHEHMs Macchl 00paslia OT BPEMEHHM U TeMIIepaTyphl
HarpeBa NpUMEHsUTN MeToA IuddepeHInaIbHOro TepMuieckoro ananusa. Jlepusarorpaduyeckoe
uccieoBanue ObUI0 MpoBeneHo Ha aepuBatorpadax: 1) [Maymuk @., [Maynuk 1. u Opaeit A. u 2)
Q-1500 D, MOM, koTopbie NO3BOJSAIOT OJHOBPEMEHHO OIPEACNATh CIEAYIOLIME NapameTphl:
u3menenue Maccel (TI), ckopocth m3menenus: maccol (HATI), usmenenue ternoémkoctu (JTA) u
n3MeHeHue Temmepatrypsl (T) obpasna. Ananus npoBoawin B uHTepBaie Temmeparyp 20 - 1000°C
IpU NOCTOSIHHOM ckopocTu HarpeBa 10°C/mMuH. HavyanbHas macca HaBecok oOpasnos: IHA — 1 1,
ACY-95-09r.

TepMoiecOpOLIMOHHBIE HCCIIEOBAHUS MPOBOAWIN IPU HAarpeBaHuu OOpa3loB B IEYd
IIPOTOYHOTO THUIIA MpPU [OCTOSHHOM CKOPOCTM HAarpeBa ¢ OJHOBPEMEHHBIM aHAJIN30M
BBIJICJISIIOIUXCS  TPOAYKTOB. Macc-crekTporpadueckuii aHanu3 ra3oBod (a3l MPOBOAMIN C
ucnosb3oBanueM nerektropa SHIMADZU GS-2014. Pa3znenenue rasosoit cmecu (Ha, Oz, CO, CO,,
N2) BBINOJHANOCH HAa KOJIOHKE, 3alOJHEHHONW MOJEKYISIpHBIMU cuTamu. PasneneHue rasos
npoucxogwio npu T = 50°C B TeyeHue nepBuIX 2 MUH., nocienyromem Harpese 10 90°C 3a 30 c,
yepe3 5 MUH IOcie pa3/ielieHusl KOJOHKa oxjiaxaanack a0 S50°C. DToT Meroa MO3BOJISET
o6Hapyxuthb 110 0.01 % (06.) raza.

Marnutnbeie xapaktepuctuku o6OpasuoB JHA u ACYI-95 wuccremoBaiu MeETOIOM
MarHUTOMETpUU Ha BUOpallMOHHOM MarHuTtomerpe Vibrating Magnetometer 7404 VSM («Lake
Shore Cryotronics, Inc.», CIIIA) B MarHuTHBIX HOJSAX HampsbkeHHoOcThio 110 13000 »spcren.
UyBCTBUTEIBHOCTh MAarHUTOMETpa cocTaisier ~ 107 EMU, uTo mo3BoJisieT H3MepsATh MATHUTHEIN
MOMEHT 00pa3lioOB Maccoi B €AMHUIBI MIJUIMIPaMMOB. Maccy ucciieyeMbIx 00pa3lioB U3MepsIIH
anektpoHHbIMH  MukpoBecamu ABI135-S/FACT ¢ aBrokomneHcamuein («Mettler Toledoy,
[Betinapus). YyBCTBUTEIBHOCTH BECOB — 10°r.

Pe3yabTaThl Hec1e10BaAHUI

JlaHHble, MONydeHHBbIE NMPH JepUBaTOrpauueckoM HCCleoBaHMM HaHoanMaszoB /IHA wu
ACYI-95, nokazansl Ha puc. 1, a, 0.

Bunno, yto mnms o6pasuna JIHA wu3MeHeHme ckopocTH moTepu Macchl Ha kpuou JITT

Habmomaercs mpu T = 530°C, YTO COOTBETCTBYET MOMEHTY 3aBEpIICHUS CTOpaHUA
MOBEPXHOCTHOTO CJIOSl — (HEaJIMa3HOro) aMOp(pHOro YaCTHMYHO TpapUTH3U-POBAHHOTO Yriepoia.
Hanee — mpu OOIBIIMX TeMIepaTypax — MPOUCXOIUT TOPEHHE ajIMa3HOro sjapa, MpoIecC

COTIPOBOXKIACTCS 3HAYMTEIBHBIM 3K30TepMudeckuM 3ddekrom (kpuBas HTA). Ilpu T = 260°C
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MIPOUCXOJIUT Pa3oKeHHEe KapOOHWIBHBIX, KapOOKCHIBHBIX U JPYTUX (YHKIIMOHAJIBHBIX TPYIIIL.
[Tpu temnepatype Boie 500°C HaunHAeTCS UHTEHCUBHAS MOTEPsI MacChl 0Opasia 3a C4€T TOpeHus
yrnepoaa (kpusas TI'). Cnexyer otmeTuts, uto panee — npu 7' = 80°C — npoUCXOAUT OTIIEIIIEHHUE
THJIPOKCHWIIBHBIX TPYNI U (HU3MYECKH aacopOMpoOBaHHON BOABI; B auamazoHe temmeparyp 50 -
300°C naGmroaeTcs 3HAUMTENBHBIA dK30TepMuueckuil 3¢ddexr. O6mas nmorepss Maccsl odpasia
JHA nocrturaer 72 %.
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Puc. 1. lepusamoepammor: J[THA (a) u ACY][-95 (6)

s o6pazua ACY1-95 n3meHneHne ckopocTH noTepu Macchl Ha kpuBoit J{TI" nabmronaetcs
npu T = 690°C, uro Taxke 00yCIOBIEHO HAIWYMEM MOBEPXHOCTHOTO (HEAIMa3HOT0) aMOp(hHOTro
YaCTUYHO TpaUTU3UPOBAHHOTO yriepoja. IIporecc BbIropaHHs 3TOTO IMOBEPXHOCTHOTO CJOS
TaK)Xe€ COINPOBOXKJACTCS 3HAYUTEIbHBIM 5K30TepMuueckuM s¢pdexkrom (kpuas [TA). Ilpu
Temreparypax Bbiiie 690°C mpoucXoqUT ropeHue aaMa3Horo sapa. MHTeHcuBHAsS MOTEps Macchl
HAYMHAET MPOMCXOIUTH MpU Temrieparypax Boie 550°C 3a cuér ropenus yraepoaa (kpusas TT).
U, nono6no obpasuny AHA, npu T ~ 80°C nHa kpuBoii TI" HaOmronaercs HEOONBIIOW MAaKCUMYM —
U3-32  OTHICTUICHWsS THAPOKCWIBHBIX Tpynn M (U3MYECKH  aJCOPOMPOBAHHOW  BOJBI,
COOTBETCTBYIOLIMH 3Kk30TepMuueckomMy 3¢ddekry (xkpusas JITA). OOmias noreps macchl obpasia
JHA nocturaer 62 %.

Jannsie Tepmozaecop6ironHbix (T /1) nccnenoBanuii HOBEpXHOCTH UCXOIHBIX HAHOAIMAa30B
JTHA u ACY 1-95 noka3zansl Ha puc. 2, a, 6.

lpinm. on e 44| i op1. s 44
] —32 ] 32
i 28 1 —28
] 18 . 18

j00 200 300 400 s00 Bop 700 goo 1o O 100 200 300 400 500 Bﬂlmuﬁﬂrﬂ’ C
a o
Puc. 2. Tepmooecopoyuonnvie cnexkmpor H>O, CO, O, u CO; ¢ nosepxnocmu obpasya: J{HA (a) u
ACY/-95 (6)
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TepmonecopOrionnsie  cnekTpel  moBepxHoctH  ACVY/[-95  cBuumerenscTByOT 00
nntencuBHOM BbizieneHun CO(28), CO,(44) B untepBane temiepatyp 300-600°C; Beinenenue CO
u CO; c nosepxnoctu JJHA mpoucxoaut B Oosee MIMPOKOM TEMIEpaTypHOM HHTEpBaie, YTO
00yCJIOBICHO TOTEpell 3HAYUTENBHO OOJBLIET0 KOJIMYECTBA MOBEPXHOCTHBIX TpPYyMIl. OTH
Pe3yAbTATHI XOPOLIO COTJIACYIOTCS ¢ JAHHBIMH TEPMUYECKOTO aHAJIH3A.

JUisi ycuJIeHHS MAarHUTHBIX CBOMCTB IOBEPXHOCTh HCCIEAyEeMBIX HaHOAJIMa30B ObLIa
Mmoau¢unmposana okcugamu CuO-Fe,O3 unu CuO-Co304.

Hannsie T/l wuccnemoBanuii  moBepxHoctu HaHoanmazoB JHA wu  ACY-95,
MoupumpoBanHelx okcugamu CuO-Fe,O3 unu CuO-Co304, mokazansl Ha puc. 3, g, 0, 6, 2.
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Puc. 3. Tepmooecopoyuonnsie cnexmpor H>O, O> u CO; ¢ nogepxnocmu oopaszya.: /[[THA (a) u
ACY]I-95 (6), moouppuyuposannoeco CuO-Fe;Os, /IHA (8) u ACY]-95 (2), moougpuyuposanuozo
CMO'C0304

Bce CIICKTPbI CBUACTCILCTBYIOT O HAJIWMYMU Ha MTOBCPXHOCTU MOI[I/I(l)I/ILII/IPOBaHHLIX
HaHOAJIMa30B OOJIBIIOr0 KOJIMYECTBA CBO60,Z[HOI>1 BO/JbI (HO CpPaBHCHHUIO C UCXOAHBIMH o6pa3uaMH)
U TOKa3bIBAIOT OoJliee IJ_II/IPOKI/Iﬁ TeMHepaTypHLIﬁ HHTCPBAJ BBIACIICHUA C02 VBenuueHue I0Ju
(I)I/I3I/I‘-IGCKI/I az[cop61/1p0BaHH0171 BOAbI Ha MMOBCPXHOCTU MOIII/I(I)I/II_II/IpOBaHHBIX aJIMa30B
CBUIACTCIILCTBYCT 00 06pa3OBaHI/II/I Ha HEeHM OOJIBIIIEro KOJIMYECTBAa aKTUBHBIX HOCHTPOB a;[cop6u1/n/1.
CornacHo TCOPCTUUCCKHUM MPCACTABICHUAM O IIPUPOIC aﬂC0p6I_II/IOHHHX AKTUBHBIX HCHTPOB B
YIICPOAHBIX MaTcepHraiax [4] NEPBUYHBIMU AKTUBHBIMU HCHTPAMU SABJISAIOTCA NMPCUMYIICCTBCHHO
KOOPANMHAIUOHHO-HCHACBIIICHHBIC aTOMBI METajia, T. €. MOXXHO YTBCpPKIAATh, 4qTo
al[COPGI/IpOBaHHBIC Ha MNOBCPXHOCTH COCIAUHCHUA Cu, CO, Fe camu CTaHOBATCA aKTHBHBIMU
HCHTpaMU az[cop6u1/11/1, B PC3YJbTATC YC€T0 U3MCHAIOTCA U MArHUTHBIC XapPAKTCPUCTHKHN HAHOAJIMA3a.
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Pe3ynbrarsl nccnenoBaHus yAeIpHOTO MarHUTHOIO MoMeHTa HaHoanmasoB JJHA nu ACY /I-
95 kak ucxomHbBIX, Tak U MoaupuupoBanubix okcuaamMu CuO-Fe,O; mm CuO-Co304, mokazaHbl
Hapuc. 4, a, 0, 6, 2, 0, e.
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Puc. 4. 3asucumocms yoenvHo2o MacHUMHO20 MOMEHMA 00pPA3Ya HAHOAIMA3A OM HANPIHCEHHOCU
MacHumHo2o noas (nemns eucmepesuca): JIHA (a) u ACY]-95 (6), AHA (8) u ACYVI-95 (2),
mooupuyuposannoeo CuQO-Fe;0;, JIHA (0) u ACY-95 (e), moouguyuposannoeo CuO-Coz0y

I[aHHLIC puc. 4 MOKAa3bIBAOT, 4YTO 3aBUCHMOCTH YACJIBHOTO MArHuTHOIO MOMCHTA OT

HaprDKéHHOCTI/I MArgsuTHOIO IIOJA JJId BCEX 06pa3u03 HaHoOaJIMa3a (KaK HCXOAHBIX, TaK H
MO,Z[PI(I)PIL[PIPOB&HHLIX) HUMECT BHUA IMCTIM THUCTCPE3HUCA, TUIINYHOM  JJIA (beppOMaFHI/ITHOFO
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B3aumoeicTBus, nmpuuém naxe aist ACY/[-95 (kospuutuBnas cuna (HC) ~ 27 Dpcren (cMm. Tabdm.),
YTO XapaKTEPHO JUISI MArHUTO-MATKOTO (peppOMarHeTHKa).

Pe3ynpTaThl MCCIeNOBaHMM MAarHUTHBIX CBOWCTB OOpa3lOoB HAHOAJIMAa30B JIO M IOCIE
MOAU(UIIMPOBAHNS TIPUBEACHBI B TAOJIHIIE.

MarauTHble XapaKTepUCTHKH 00pa31li0B HAHOAIMA30B

06 asell HCa Ha Hmaxa msg, m,

p Opcren | Opcren | Opcren aMo/T Mr
JHA 165,510 1285,7 3000 0,158420 2,02
JHA+CuO-Fe,03 158,350 | 3000,0 3000 0,253250 8,19
JHA+CuO-Co304 107,290 | 3000,0 3000 0,378860 3,70
ACYI-95 26,762 1142,8 1600 0,085224 2,14
ACY1-95+Cu0O-Fe,03 108,220 | 2600,0 3000 0,218610 4,26
ACY1-95+Cu0-Co304 108,300 | 2600,0 3000 0,241910 3,91

Hc — xospuutrBHas cuia,

H — sanpspk€HHOCTh MArHUTHOTO TIOJIS P MarHUTHOM HACHIIIIEHUU 00pasiia,
H,\4x — MakcUManbHOE 3HAYCHUE HAMPSKEHHOCTH MATHUTHOTO TIOJIS,

Mg — yIENbHBIA MATHUTHBI MOMEHT HACHIIICHHUS,

m — macca obpasia.

W3 nanubIX puc. 4 u Tabn. 2 crenyer:

— JIHA sBisieTcsi MarHuTO-TBEPABIM (hEppPOMArHETUKOM, HEKOTOPOE CHIDKEHHE MarHUTHOTO
MomeHTa m B obsactu 1500-3000 spcren 00yca0BICHO BIMSHUEM AHAMarHUTHON MaTPULIBI
aJIMA3HOTO s/Jpa HAHOYACTHII;

— JHA + CuO-Fe,O; — nabmiogmaeTcsi yMeHbIIEHHE KOIPUUTUBHOW cuibl (Hce = 158,35
3pCTeN), YTO MPOUCXOAUT BCIEACTBUE MOBBIILICHUS OJHOPOIHOCTH CHCTEMBbI (YMEHbIICHHE
MarHuTHON aHU30TPOIHH), ¥ TIOBBILICHUE YI€IbHOTO MATHUTHOTO MOMEHTA HACBHIILIEHUS Mg
BCJIEJICTBHE YBEIMUYEHHsI KOHLEHTPALIMM MarHUTHBIX [IEHTPOB;

— JHA + CuO-Co304 — BBegenue Cu u Co npUBOIUT K MOBBIIIEHUIO OJHOPOJHOCTH CHCTEMBI
(yMeHblIIEHHEe MAarHUTHOW aHU30TPOIMH), @ TaKXK€ K MOBBIILICHUIO YAECILHOIO MAarHUTHOTO
MOMEHTA HACBILICHUS Mg BCIEACTBUE YBETUUYECHUS KOHIIEHTPALMM MarHUTHBIX [IEHTPOB;

— ACY]I-95 aBnseTcss MarHUTO-MATKUM (DeppOMarHeTHKOM;

— ACY[-95 + CuO-Fe,O3 — nabmtomaercst yBenuueHue KodpuUuTHUBHOM cuibl (He = 108,22
3pCTeN), 4TO IMPOUCXOAUT BCIEACTBHE (OPMHUPOBAHHUS MAarHUTO-TBEPION CUCTEMBI, U
MOBBIIIEHUE Y/EIBHOIO MAarHUTHOTO MOMEHTa HACBIIIEHHS Mg BCIEACTBUE YBEIWYECHHUS
KOHIICHTPAllUi MarHUTHBIX [IEHTPOB;

— ACY[I-95 + CuO-Co304 — Tarke HaOMIOAAETCS YBEJIUYEHHUE KOIPUUTUBHOU cuiibl (He =
108,3 3), yTO TaKXkKe MPOUCXOIUT BCIIEACTBUE (POPMUPOBAHUS MAarHUTO-TBEPAOHN CUCTEMBI, U
MOBBIIIIEHUE Y/IEIBHOIO MAarHUTHOTO MOMEHTa HACBIIEHHS Mg BCIEACTBUE YBEIWYECHUS
KOHIIEHTPAllMi MAarHUTHBIX LIEHTPOB.

Takum o6pa3zoM, MOAUGHUIMPOBAHHE HAHOAIMa3a JIIOOOT0 THUIA OKCHUAAMHU IEPEXOJIHBIX
METaJUIOB IPUBOAUT K 3HAUUTEIBHOMY POCTY KOHIEHTPAIIMM MAarHUTHBIX LIEHTPOB HA MOBEPXHOCTU
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PA3JJEJT 2. HHCTPYMEHTAJIBHBIE, KOHCTPYKIJHOHHbBIE U ® YHKIIHOHAJIDHBIE MATEPHAJIBI
HA OCHOBE AJIMA3A 1 KYBUYECKOI'O HUTPHJIA BOPA

HaHoanMma3a. Hanoanmma3z mro6oro Tuma, MOAM(DUUIMPOBAHHBIM OKHIAMH IMEPEXOIHBIX METAIIOB,
MMEEeT CBOMCTBAa MarHUTO-TBEPIOTO (heppOMarHeTHKa.

BoIBOaBI

MoudunmpoBanrue HaHOaJIMa3a JII000ro TUIAa OKCUIAMHU MEPEXOAHBIX METAJUIOB IPUBOIMUT
K 3HAQYUTEIIBHOMY POCTY KOHLEHTpalUuM MarHUTHBIX LIEHTPOB HA IIOBEPXHOCTH HAHOAJIMasa.
Hanoanmas mo6oro tumna, MOJU(GUIUPOBAHHBIN OKMIAMH IEPEXOIHBIX METAJUIOB, UMEET CBOMCTBA
MarHuTo-TBEPJOTO peppoMarHeTHKa.

Hasedeno pezynomamu 0ocniodxcenns 6naugy MoOUQIKY8aHHA NOBEPXHI HAHONOPOWIKIG
ammazy oxcudamu CuO-Fe;O; ma CuO-Co3;04 Ha MacHImHI 61ACMUBOCMI HAHOAIMA3).
Biobysacmovcsa nocunenns MacHimHux 61acmuocmeti GHACAIOOK CMEOPEHHS HOBUX AKMUBHUX
MAZHIMHUX Yenmpis, wo 3abe3neyyromv GOoOpMy8aHHs O0OHOPIOHOI MacHIMO-meepooi cucmemu.
Ilocunennss masnimuux 61acmuocmeli HAHOAIMA3Y NPU3BOOUMb 00 NIOBUWEHHA eheKMmUBHOCMI
3ACMOCY8AHHA YbO20 Mamepiany 8 eleKMpPOoHiYi ma 6 MeOUYUHI.

Knrouoei cnoea: wnawmoanmas, MacHimHi 61ACMUBOCMI, OKCUOU NePexXiOHUX Memainis,
MOOUGIKY8aHHA NOBEPXHI.

The results of studies of effect of modification of nanodiamond surface by oxides CuO-Fe;03
and CuO-Co304 on magnetic properties of nanodiamond are presented. It is ascertained that
increasing of magnetic properties is a result of generation of new active magnetic centers that leads
to formation of homogeneous hard magnetic system. A strengthening of magnetic properties
increases operating efficiency of nanodiamond in electronic and in medicine.

Key words: nanodiamond, magnetic properties, transition metal oxides, surface
modification.
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