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CTpyKTYpHI A0CTiIKeHHS HiKeJIb-IUHKOBUX (epHUTIB, OTPUMAHMX
METOA0M JOIIUMXTYBAHHSA

Tpuxapnamcoxuii ynieepcumem imeni Bacuna Cmegpanuxa,
Llesuenxa, 57, leano-Dpanxiscok, , Vrpaina

PeHTreHoCTpYKTYpHUM 1 MecOayepiBCbKMM METOAaMHM JIOCIiDKeHa KPUCTAIIYHA 1 MarHiTHA CTPYKTYpa HiKelb-
IIMHKOBUX (epUTIB, OTPMMAHNX 32 KEPaMIYHOIO TEXHOJIOTI€I0, YIOCKOHAICHOO IIIIXOM BUKOPUCTAHHS JOMipyBaHHS
OCHOBHHMM KOMIIOHEHTOM — OKCHJIOM LIMHKY. Briepie mokasaHo, 110 MeTOJ{ JOIIMXTYBAHHAM JO03BOJIAE IMiJBUIIUTH
OJHOPIIHICTh CTPYKTYpPH 1 THM CaMHM IOKPAIIWTHA MarHiTHi mapamerpu ¢epuriB. PozpobieHa Mozaens MarHitHOT
CTPYKTYpH (hepUTiB JO3BOJISE MO BEIMUYHHI €(PEKTHUBHOTO MAarHiTHOTO TOJISI BU3HAYUTH KOHLIEHTPALI0 HEMarHiTHUX
atomiB. OTpuMaHi 3HaYeHHS XIMIYHHMX 3CYBIB BKa3ylOTh Ha 3pOCTaHHS KOHIEHTpalii KaTiOHHMX BaKaHCiii B
OKTaeJpHUHIN mifpemnriti npyu nedinuti i0HIB TUHKY y CKIaAl Geputy.

KonrodoBi cioBa: Hikenb-IMHKOBHI (EpHUT, PEHTTEHOCTPYKTYPHHI aHami3, MeccOayepiBchbka CIIEKTPOCKOITIs,

IMiHEIb, TOUIMXTYBaHHS, KEpaMiyHa TEXHOJIOTIS..

Cmamms nocmynuna 0o pedakyii 10.10.2002; npuiinama 0o opyky 11.12.2002.

I. Beryn

3 MeTOI0 OTpHUMaHHS CTabiIbHUX MAarHiTHUX Xa-
PAKTEpUCTHK MU CHHTE31 (PEpPUTIB KEPAMIYHIM METOIOM
HEPIIKO BUKOPUCTOBYETHCS OCOOJMBHHA TEXHOIOTIUHHNA
TIPUHOM — JOIIUXTYBAaHHs (BBEICHHSA OIHI€T i3 OCHOBHUX
KOMIIOHEHT y [BI CTajii: onHi€i YacTMHH pasom 3
PEILITOI0 OCHOBHUX KOMITOHEHT, 8 HEBEJIHMKOI KIJIBKOCTI —
MICJISE MPOBEACHHS IONEpeaHbol TepmMoobpodku) [1].
[pu upomy BigOyBaeTbcsi  JomipyBaHHs — (eputy
OCHOBHOIO ~ KOMIIOHEHTOI.  SIKII0O ~ KOMIIOHEHTOIO
JOUIMXTYBAaHHS € OKCHJ LUHKY, a MaTpPHUI — HiKelb-
LUHKOBUHA (epuT 3 aediluToM LMHKY, SKHH PpiBHHH
KUTBKOCTI I00aBKH, TO, HA TIEPIIHA ITOTIIS, BIACTUBOCTI
TTiCIIsl IOIIMXTYBaHHS HE TOBHHHI 3MiHIOBaTHCs. [IpoTe,
SK TIOKa3yIOThb JOCHIIKEHHS, TPH JOUIMXTYBaHHI
3MIHIOETBCSI MIKPOCTPYKTypa 3paska, IO, Ha JIyMKY
nesikux  aBTopiB [1,2], 1 € NPUYMHOI TMOKpAICHHS
MarHiTHMX  mapamerpiB  ¢QepuriB. Asme  iMOBIpHI
HEOIHOPIHOCTI, O IX CJiJ OYiKyBaTH y MAarHiTHId Ta
KPHUCTAJIUHIH CTPYKTypl Takux MarepiaiiB, J0Ci He
JoclipKyBauch B nmaniil myOuikarii Ha npukiaai Hi-
KeJIb-IIAHKOBOT'0 (PepUTY 3p0o0JicHa Cripo0a BUSBUTH Haii-
0171 IMOBIPHI IIPHMYMHY MTOKPAIECHHS! KOHTPOJILOBAHUX
rapameTpiB CHHTE30BaHMX 3pa3KiB IPH 3aCTOCYBaHHI
JIOIINXTYBaHHS.

Y poboti cuHTE3yBanmuch (EpPUTH HOMIHATBHHUX
CK.HaI[iB NiF6204, ZnoAlNi0A9F6204 1 Zn0‘24Ni0‘76F6204. Bei
3pa3ku  OTpPHMaHi 32 TPAgUIIHHOI  KepaMidHOIO
TEXHOJIOTI€10, IPUYOMY IIPH CHHTE31 (PEepHTiB i3 BMicTOM
LUHKY 3aCTOCOBYBAJIOCH JOWMXTyBaHHS 1,8 % okcumy
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mmEKY ZnO. Bei 3pa3ku BUTOTOBISUTHCS Y BUIIIAIL
Kiyenp TOoBMMHO 3 MM. CIiKaHHS — IPU TeMIepaTypi
1250°C wa mporszi 6-Tu romuH. JIjsl CIiBCTaBIICHHS
CTPYKTYPHHX 1 MAarHITHOCTPYKTYpHHX OCOOJIHBOCTEH
BUKOPHCTOBYBAINCh METOIM PEHTTEHOCTPYKTYPHOTO
aHasizy i MeccOayepiBChbKOI CIEKTPOCKOITI].

II. PeHTreHOCTPYKTYpHIi T0CTiTKEHHS

PeHTreHOCTPYKTYpHI JOCIHIIKEHHS TPOBOIIIIUCH 32
CTaHIAPTHOIO METOAHUKOIO Ha  jaudpakTomerpi
3aranpHOro mnpusHaueHHs JIPOH-3 y nHemepepBHOMY
pexxuMi 3 BuUKopucTaHHSIM FeKa, — BHIIPOMiHIOBaHHS
IUia  3a0€3NMeYeHHs  MAaKCHMAalbHOI  YyTJIMBOCTI Y
BigHOMIEHHI (ha30Boro ckiaxy 3paskiB. OcoOIMBICTH
3HOMKHM TOJsTana y MiATOTOBII OO aHaizy mpod JBOX
TumiB: 1) MoHojiTHa mnpoOa, 10 sBisLIa co0OK0 cam
3pa30K i3 BHOPaHOIW HAWOUIBII IUIOCKOK JUISHKOO
(momikpucranu 13 giamMeTpoM 3epHa  3-5 MKM i3
BIZICYyTHBOIO ~ TEKCTYpO0); 2) TMOpOIIKOBAa Tpoda-
BigOMBay, sKa BUIOTOBISUIACS 33  CTaHAAPTHOIO
METOAMKOIO IIUIAXOM IIOMOJY BCBOTO CepleYHHKa Oe3
JOCTYIly TIOBITps. YcepemHEHe 3HAYeHHS IapaMerpa
KPHUCTATI9HOI TPATKY IIITiHEi BU3HAYAIH 32 (HOPMYJIIOI0:
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Puc. 1. Jlinii pentreniBebkoi qudpaxuii (553) Ni-Zn — dpepury
0e3 10 IUXTyBaHHA BiJl MOBEPXHI MOHOJITHOTO 3paska (a) i Bifg
ycepeaHeHoro nopouika (6).

3HavyeHHs MapaMeTpiB KPHUCTAJIIUYHHX T'PaTOK CIiB-
ICHYIOUMX LIIMiHENBHUX (a3 npejacTaBieHi y Tabmui 1.
Amnani3 Bci€l audpakrorpamMu nokasye, mo Ha audpak-
TOrpaMi HAaKIaJCcHI MU(pakmiiHi pedekcH BiJ IBOX
CHiBiCHYIOUMX HImiHeNnbHUX (ha3. bamkipos i3 cmiBpo-
OITHHKaMU BUSBISUTH y TakKid CHCTeMi JeKinbka Qepu-
ToBHUX (a3 [3], sKi mpu TpUBaNIili BUCOKOTEMIIEPATYPHIH
BUTPUMII PO3YMHSIOTHCS OJHA B OJHIN 1 B3aEMOMIIOTH 3
yTBOpeHHsIM (eputy 3MiHHOro ckimamy. Ha puc.l
MPEACTABICHO (dbparmeHT IupaKkTorpaMu 3
XapaKTePHUM IHTEHCHBHUM HAIUIMBOM 31 CTOPOHH MaJluX
KyTiB. MM BBa)kaeMo, [0 Ha TIOBEPXHI CIIEYEHOTO
3pa3ka, OTPUMAHOTO 3a TPAAULIHHOI KepaMiKHOIO
TEXHOJIOITI€I0, YTBOPIOeThesl (paza nedexrHoro depury,
TOOTO BiAOYBAa€THCS MPOIEC, MPOTWICKHUN IO OIHCa-
Horo bamkipoBum. HasBHicTs miei ¢asu i Bigmosinae 3a
BUHUKHEHHS BKa3aHoro HamuuBy. [lapamerp rparku
nepexTHol (a3u € MEHIINM, HDK Yy CEpeaHbOMY IIO

CTEXIOMETPUYHHAX CKJAQMiB 3MIHIOETBCS JIHIHHO B
3aJI©KHOCTI  BiJl KOHIEHTpauii LWHKY Yy IIOBHIl
BIAMOBIAHOCTI 13 mpaBwioM Berapma mis TBepaux
PO3YHHIB:
a =0.8334+0.0122-Zn,, ™M,

Je Zn, — KOHLIEHTpAIlisl IUHKY Ha ()OPMYJIbHY OJMHUIIO.
OO0uucrieHi 3a mapaMeTpoM IpaTku KOHUEHTpalii HUHKY
B JIOCJIJDKYBaHUX 3pa3Kax MokasaHi B Ta0u. 1.

daza 3 MEHIIMM MapaMeTpOM IPaTKu MPUCYTHS Ha
MOBEpXHi 3pa3ka, ajie BUsBJICHA il HE3HAYHA KiJbKICTh,
OCKIJIBKH, MO-TIeplIe, epeKTHBHA TIHOUHA MPOHUKHEHHS
PEHTTeHIBCEKHX MIPOMEHIB y (epUTi CKIamae MpUOIN3HO
0,5-1,0 MM, a mo-mpyre, Ha JuQpaKTOrpamax
YCepeTHEHOT0 TOPOIIKY JIiHIS Bil IOBEpXHEBOI (a3
NPaKTUYHO 3HUKAE 1 Bi3yallbHO HE BHUSBIISETHCS, XO4a
KOMIT FOTePHHUH po3kia] ymmpeHoro Ko ,- nydnery Bin
MOPOILKY BIAJIOCS BUAUIMTH CIa00IHTEHCUBHUMN yOJeT,
o HaluexuTh ‘“‘3HUKIIN’}a3i. Uepe3 amaparypHi Ta
00YNCITIOBANIBHI TOXUOKH TOYHICTh PO3KJIa/ly BUSIBUIACH
HEBUCOKOIO: IHTEHCHBHICTh BHUICHOI JIiHIi CTaHOBHUTH
1...5 % Bix IHTCHCUBHOCTI OCHOBHOT JIiHii.

PosrnsiHeMO  CHMHTE3  JOCHIIKYBaHHUX  CHCTEM
KepaMiYHUM METOJOM TIPH BHCOKUX TEMIIepaTypax.
3rigao pobotm TperskoBa [5], i3 IHHK —MICTKUX

(epuTiB  BUMAPOBYBAaHHS  IUHKY  3IIHCHIOETHCS
oIHOYAacHO i3 mporecoM BigHOBIeHHs 3amiza(lll), mo
MOXKHa HPOLTIOCTPYBATH OKHCITIOBAJIbHO-

BiTHOBJIFOBAJIbHOO PEAKIII€I0:

ZnFe,0,— ZnT +2/3 Fe;04 +2/3 0,1,

IToni6umii edext croctepirases Ban Eitreprom: i3
(beputy npu temneparypi 1350 °C ua nosirpi 3a 10 rox
BUMApOBYBajoch a0 19% aromie 1wmeKy [5]. [o
BBE/ICHHA JI00aBKM OKCHIY IIMHKY HIiKeIb-IIMHKOBUI
tdepur € MarepiaJioM i3 BIJIHOWIEHHSM  4YHCIA
TPUBAJICHTHUX 10HIB JO 4YHCIA JBOBAJICHTHHX I1OHIB
OumemmM, HiK 2:1 1 HOro CKiIaJg MOXHA TPEACTABUTH
bopmynoro Znggs;Nig.oi2F'e;025 901204 A€ [J - KaTioHHA
BakaHcis. J{udysiiiHe nepeHeceHHs KaTiOHIB P CHHTE31
3MIACHIOETBCS depe3 MDKBY3eNbHI mo3mmii [6] 1 cTae
IHTCHCUBHIIIAM TITBKA TPU HU3BKOMY XIMIYHOMY
MOTEHITialli KUCHIO, HAPUKIA] TpH Oe(ilHUTi KHCHEBUX
iOHIB y cKkianl Qepury, II0 Mae€ Micle MOpu
JIOLIMXTYBaHHI. ¥ BUNAAKy MPSIMOTO CUHTE3y TaKuil BUI
nedekriB 'y ¢eputi, BIINOBiAHO 10 #oro XiMiuHOi
dopmynn, BifcyTHiM, audysis yckiagHeHa 1 ciifj
OUiKyBaTH, 1110 OKCHJ] IMHKY JIOKAJII3y€EThCSl HAa TPAHULIIX
3epeH (3BaXKaroud Ha MEePEeHACHUEHICTh MaTpuili). Takum
YMHOM, TEXHOJIOTIYHA OMepallisi JOUIMXTYBAHHS MPUBO-
IUTHh JO OJHOPITHOTO CKIaxy (Qepury mo o0’eMy, IO

00’eMy 3paska. 3a manumu ['70610 i3 criBpoGiTHHKAMHA TIO3UTUBHO BiH§HBa€TBCH Ha  eneKTPOQi3HIHMX
[4], 3HaueHHS a  HIKENb-UMHKOBUX  (PEPUTIB napameTpax (epuris.
Taoauns 1
[TapameTpu rpaTok Ta po3paxoBaHi 3HaYEHHs KOHIEHTpALil IMHKY 3pa3KiB MarHid-IIMHKOBUX (EPHUTIB
3pa3ok (xapakTepucTHKa ArdpakIiitHoi JiHii) a, HM Zny

NiFe 04 0,8334 0
Zn, 1NigoFe,O4, MOHOMIT (IHTCHCHBHA) 0,8344 0,08
ZnoAlNi0A9F6204, TIOPOMIOK 0,8352 0,10
Zny NigoFe,04, 3 TOIMXTYBaHHIM, TOPOIIOK, MOHOJIT 0,8341 0,06
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ITI. MeccoOayepiBcbKi 10CTi/IZKEHHSA

Jlist miATBEpPKEHHS! IPUITYIIEHb, 3pO0JIEHUX Y X011
PEHTTEHOCTPYKTYpHOTO  aHajily, Oyiau mpoBeleHi
MeccOayepiBChKi TOCIiHKEHHS .

MeccOayepiBcbKi CIIEKTpH MOTIIMHAHHS OTPHMaHI Ha
3pasKax, po3TepTHX B MOPOILIOK Iiji HIAPOM ETHIOBOIO
CHHPTY AJIS 3a100iraHHsI MPOTIKAHHS XiIMIYHUX peakii 3
ra30oBUM CEpPEJOBHINEM. 3 OTPUMAHUX IMOPOIIKIB
BHTOTOBISUIMCS  MOMIMHAYi mpimbHicTio 10 mr/em?’.
3ifoMKa ramma-pe30HaHCHHUX CIIEKTPIB 3/1iCHIOBAJIACh
Ha ycraHoBli SI'PC-4 y kommiekti 3 aHaii3aTopom
immyneciB AM-256-1 'y pexumi IOCTIHHUX MPUCKOPEHB.
JlepenoM raMMa-BHIIPOMIHIOBAHHS CiTykuB i30Ton Co’’
y XpOMOBIH MaTpHIIi.

MeccOayepiBCbKi CITEKTpH BCiX 3pa3KiB € Cymep-
MTO3UINI0 CEKCTETIB HAIATOHKOTO PO3MICTUICHHS, 3yMOB-
JICHOTO BIUIMBOM MAaTHITHOTO TIOJISA HA SIApi Fe¥. Ha man.
2 TmpencTaBleHWH 3araJbHUM BHJ CIEKTPY 3paska
YUCTOTO HiKeneBoro ¢Gepury 3 YiTKO pPO3IiUICHIMH
BKJIaJlaMU BijJl aToMiB 3amiza B A (TeTpaeapudHii)- i B
(OKTaenpuuHiii) MarHiTHOHEEKBIBAJICHTHHUX MiJPEIIITKaxX
mimiHesi. MeccOayepiBChbKHiA CIIEKTP 3pa3ka, 10 MICTHTh
0.1 dbopMyibHI OOWHUII IUHKY, BXKE HE BOJOJIE TaKHM
YITKAM PpO3JIUIEHHSM 32 KaTiOHHHM pPO3MOAIJIOM, IO
ITOB’SI3aHO 13 BUHUKHEHHSAM Y B-IiApentiTIi J01aTKOBUX
MarHITHOHECKBIBAJCHTHUX IIOJIOKEHh aTOMIB 3aii3a
BHACNIJOK PI3HOTO OTOYEHHS i3 MarHiTHHX (3aii30) i
HEMarHiTHUX (IIMHK) aTOMIB y CYCiHIX MO3HIiAX A-
nigpenritku (Bcvoro 6). Ile mpuBOAMTH A0 YIIUPEHHS
JiHIA cnekTpy. SIK TpUKIAA NPHUBEACHO KpaitHi JiHil
CIIEKTPIB BiJ HIKEJIb-IIAHKOBOTO (hepUTy — TPAAUILIIHHOTO
i 3 pommxTyBaHHsAM (puc. 3). XapaktepHo, mo B A-
HipeunTi Takui e(peKT y LIMiHeNsX  BUPaKEHHUH
3HA4YHO cJalKille Yyepe3 CTATHCTHKY BEJIMKOro 4HCIa
CYCIIHIX KaTiOHIB — KOOpJMHALiHE YHCIO A-KaTioHa
piBHe 12.

BenmuuHa eheKTUBHOTO ITOJIS Ha S 3aiTiza Ma€e Bl
CKJIaJ0BI: IOCTiiiHa ckiagoBa H, — moje BUIBHOTO 10HA
Fe ¢ 5-Ma HeckoMIeHCOBaHHMH criHamu  3d-
€JIIEKTPOHIB 13 BpaxyBaHHSAM KOBAJICHTHHX MOIPABOK, i

N,
pulse

3MiHHA CKJIaJ0oBa — TIOJIE HAANEPEHOCY, OOYMOBIICHE
CIIHOBOIO TYCTHHOIO S-€JIeKTPOHIB B 00jacTi po3ra-
nryBanes sipa (H,). Ha Bigminy Bim H., Bemmumna H,
CIWJIPHO 3QJIOKHUTh BiJl MAarHiTHUX TOJIB OTOYEHHS,
NpUpoJia SIKUX 3B's3aHa i3 HAJOOMIHHMMHU B3a€EMOJIISIMH.
[Ipssime oOOuMCIECHHS LIHUX TMOJIB HEMOXIHMBO 4Yepe3
KBaHTOBMH  Xapakrtep OOMIHHOi B3aemonii, TOMY
KOPHUCTYIOTHCS CTATUCTUYHUMH METOAaMHu. ModkHa rpu-
NyCTHTH. 1o mosie H, 3anexurts Bix KOHLEHTpamil
KHCHEBHMX BaKaHCIH, OCKIJIbKUA HAaTOOMIiH 3IIHCHIOETHCS
HETPSMUM IIIIXOM Yepe3 30BHIIIHI 2p-3JIeKTPOHU KHC-
HI0. OpHak, SK IIOKa3aJid HEJaBHI MeccOayepiBChKi
JOCTIKeHHST Ae(QIMUTHOTO 33 KHCHEM HIKEJIEBOrO
teputy [6], TOPIBHAHO BENIHMKI BIOXWJIEHHS KiIBKOCTI
KUCHIO Y cKJali GepuTy B Mexax CTaHAapTHOI MOXHUOKU
He BIUIMBAIOTh Ha 3HAuYeHHs e(EeKTHBHOrO IMojs. Mwu
CKOPHCTAJIMCS  IPEACTAaBJICHHSM NP0  3aJIEKHICTh
BEIMYMHUA €(EKTHUBHOTO OIS BiJl KUIBKOCTI MarHiTHUX
iOHIB B OTOYEHHI JAaHOTO MeccOayepiBChKOro spa ioHa
Fe [3]. YV ¢epurax-mmiHensx NPUHHATO BBaXKaTH, IO
OTOYEHHS TETpaioHa JOPIBHIOE CEpeTHHOMY OTOYEHHIO,
IO 3aJIeKUTh TUTBKH BiJl XIMIYHOTO CKIIAAy 1 CEpeIHBOTO
KaTiOHHOTO OTOYEHHs. PO3TiIsHEMO OQHY MarHiTHy A-
MiAPENIiTKy 1 Kilbka B-TimpenriTok, mo BiIpi3HAIOTHCA
yucioM MarHitHux aromiB (Fe) cepen HemarHiTHHX 13
3araJlbHOro u4mcia 6. BigmoBimHO OO OCTaHHIX
JIOCTiKeHb [7], MOXHa OOMEXHUTHCS MiHIMAIbHUM
YHUCJIOM MAarHiTHUX 10HIB B OTOYEHHI 3, OCKUIBKM TP
3MOMIII CTIeKTpa NpU KIMHATHIN TeMIiepaTrypi OTOYESHHS 3
MEHIIMM YHCJIOM MAarHiTHHX aTOMIB XapaKTepPHU3YHOThCS
3aHaATO CcIabKOI0 OOMIHHOIO B3a€MOI€I0 B IOPIBHSIHHI
3 TEMIIEPAaTYpPHUM PO3BIIOPSIKYBAHHIM 1 TOMY HE JJalOTh
BHECKY B IIECTHIIHIHYaTH{ CIIEKTP MAarHITHOTO
HAJITOHKOTO  pO3UICIUICHHs. BenuuuHa mois st
KO)KHOTO OTOYEHHS M IHTEHCHBHICTh KpaWHBOI JiHii
BIIIOBITHOTO  CEKCTHUIUIETA BH3HAYAIUCS  METOJIOM
anpOKCUMAIlii 0 HalKpamoro 30iry 3 pe3yapTyIo4olo
EKCIIEPUMEHTAITLHOFO JIIHI€I0.

Hnst  iHTepnperanii CHEKTPIB  HEYNOPSIKOBaHUX
CIUIaBIB IIMPOKO 3aCTOCOBYETHCS MOJENb, Y SIKid
nepen0avyacTbesl, 0 aTOMU XaOTHYHO PO3IMOJUIEHI IO

: A

-8 -4 0

4 8 V,mm/c

Puc. 2. Mecc6ayepiBCbkHil CHEKTp YUCTOTO HiKeJb-LIMHKOBOTO (epury.
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pulse >

a)

6 8 10 V.

Puc. 3. Kpaitni ninii MeccbayepiBCbKHX CIEKTPIB peputy
Zng NiggFe, 04 3 nomuxryBanssm (a) i TpaguuiiHoro (6).

By3JlaX KPHCTQJIUYHUX IPaToK. Y JaHOMYy BHIAAKY
IMOBIPHICTh OTOYCHHS MeccOayepiBCKOTO aToMa CyCil-
HIMH aTOMaMH ONMCY€TbCsl posnoniiom beprymr 3a
YUCIIOM aTOMIB MATpHIli 1 JiaMarHiTHAX 10HIB, IO
3HAXOIAThCA B Hild. Ko)kKHE OTOUEHHSI CTBOPIOE B CIIEKTPi
CBIff MICIIEKTp, CBOIO IIICTKY JNiHIH (y BHUOAIKY sAapa
Fe’’ ), iHTEHCHBHICTB SIKOTO MPOIOPIiitHA IMOBIpHOCTI
JTAHOTO OTOYEHHS. 3aleKHICTh €(PEeKTUBHOTO MarHiTHOTO
MOJIST BiJ OSHOTO THIy OTOYEHHS 3 HEMarHiTHOIO
JIOMIIIKOI0O B HOTrO CKJIJi B YIOPSIKOBAHOMY 3pa3Ky
MOXKHa BUPa3uTH y Bui [8]:

n,

H(”A):Ho 3

Je ny — 4YUCIO aTtoMmiB jgoMimku (A) y mepunii
KOOpJMHALINHINA cdepi; Hy — eheKTHBHE MarHiTHE 1oJie
IUTS SIApa, OTOYEHOTO TLTBKH aTOMaMH MaTpPHIT.

Jns obuucneHHs ny CKOpUCTaeMocs (HOPMYIIO0
Beprymni, npu npoMy HEOOXiTHO YHIEBHHTHCS, IO BOHA
3aCTOCOBHA ISl PO3MVIAHYTOI cucTeMH. Sk Bimomo,
MarHiTHy B3a€MOJII0 MDK J[BOMa aTOMaMH MOXKHA
KUTBKICHO OLIHUTH 33 BEIMYHMHOIO OOMIHHOTO 1HTETpaiy
Ieiizenbepra. IlpoBeneni excrnepuMmeHTadbHi [9] i1
obuncimoBaibHi [10] poboTH y epuTi HIiKeII0 MoKas3aiu,
wo B3aemomis Mix “Fe'-aromamm 3mauno cnaGkima,
HDK MDK aToMaMH B pIi3HHMX HigpemriTkax. 3 iHIIOTO
OoOKy, sk Oyno TOKa3aHO BHWINE, CPEKTHBHI IOJS HE
3aJekaTh BiJl KOHIIEHTpAIlil aHiOHHUX BakaHcii [11], mo
CBIIUMUTH TIPO  3aCTOCOBHICTH Mozeni bepHymi.
BimnoBigHO 1O TakOro PO3MOALTY, B HIKEIb-IIHHKOBOMY
¢eputi cxiaxy ZngNijFe,O,4, v skOoMy Bci aTromu (10HH)
IUHKY PO3MIilleHi B A-migpemriTmi, iMOBipHICTE (6-n)-
KPaTHOI'0 MarHiTHOTO OTOYCHHS

P(n,x)=|  |1-x)""x".

YacTka TakuX OTOYEHB CEepell BCIX HIIMX JOPIBHIOE

6—n

P(n, x).
6
BpaxoByroun ortouenHs 3 n=0..3, oTpumaemo

CIIIBBi/IHOIIEGHHS JUIs CEPEIHBOTO T0JIs Ha spi "Fe:

k
1 3
(*H)=H, gZ(6 —n)P(n,x)| =H,ht,

n=0

e h — CTOXacTHYHWM TapaMeTp, k — TOKa3HUK
CTyIICHs, PiBHH, BIAMOBIAHO 1O Teopii iMOBIPHOCTI,
1/6. 3 ekcriepruMEHTIB, MPOBEACHNX 3 BUCOKOIO TOYHICTIO
[11], Bimomo, mro mis yucroro depury Hikemo NiFe,Oy4
(x = 0) <PH> = 528+1 kE, o npakTudHO 30iraeThes 3
orpumanuM 3HaueHHsM 530 kE. Toni jerko mokasatw,
1o mpu x = 0.62, ko & =0.239,
<PH> = 530 - 0.239"°= 417 xE. 3a mannuvu [12]
edexTUBHE mMoJie Ha siapi ckiamae 416x1 kE.

Kopucrytounce  BUBeIEHOIO  (opMynom, MU
Taoauns 2
PesynbraT MeccOayepiBChbKUX JI0CHIKEHb HIKEb-IIMHKOBUX ()EPUTIB
EdexTrBHe mosie Ha siIpi 3aiisa, XiM. 3CyB,
Crtan I[OIHMXTyB%HHH Zn, kE MM/C (eKCcIiepum)
mac.% A B B A B
(excm.) | (ekcm.) (004.)
NiFe,0, Hemae 506 530 528 0,42 0,30
. Hemae 493 513 515 0,43 0,32
Zno.1NiosFe04 18 494 524 - 0,45 037
. HEMA€ 487 503 505 041 0,37
Zno24Nlo6Fe04 3.5 493 517 - 038 038
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3HAMmIM mons Ha aapax "Fe’’ y 3paskax, OTpHMaHHX
TpamuuidauM ~ MetomoMm. OOumcimeHi W BUMIpsHI
mapaMeTpu MeccOayepiBChbKHX CHEKTPiB MPEICTaBICHI B
Tabu. 2. TouHiCTh BUMIPIB CKIaaana: e(eKTHBHOTO MO
+5 kE, ximiunoro 3cyBy £0,03 mm/c.

Sk BuaHO 3 Taba. 2, oOYKMCIEHI 3HAYSHHS IS 3aJaHOTO
BMICTY LUHKY MPAKTUIHO 30irucs 3
eKcriepuMeHTaNbHUMHE. Lle 03Havae, mo eQeKTUBHI MoJIs
MOXYTh CIY)XUTH 3aCO00OM BH3HAYCHHS XIMIYHOTO
CKJIay HIKEJb-IIHHKOBHUX (DEPUTIB, SKIIO BBaXKATH, 110 Y
(depuTax BiACYTHI SK JiaMardiTHa Jo0aBKa KaTiOHHI
BakaHCii B A-mompemmitii. Marodn KpUBY 3aJIe)KHOCTI
<BH> Big ximignoro CKJIa[ly, MO>KHA OIIIHUTH XiMiqHHA
CKIIaj ¢epuris, TIPUTOTOBIICHIX METOZOM
JOMIMXTYBaHHsA. J[Js [Oro MOXKHA CKOPUCTaTHCS
rpadiYHIM METOIOM, MOOYAyBaBIIM 3a3HAYCHY KpPUBY,
ale OUTPII TOYHO M0 3aJady MOXHA BHPIIINTH,
AIPOKCUMYIOUU OTpPUMaHy 3aJIeXKHICTD PH(x)
HEJIHIAHUM [OJIIHOMOM. ITicns MIPOBEIEHUX
PO3paxyHKiB BHSBHIIOCH, 110 HE BBECH JIOLIMXTOBAHUI
[OMHK YBIMIIOB Yy MATPUIO, 1 MOXHA IPUITYCTHTH, IO
BiH 3i0paBcsi B TOHKMX IIapax Ha TPaHUIX MIX

3epHamu. Cxoka CHTyamis coocrepirajaca IpH
JommxTyBaHHI Hikemem [13], komm cmoctepiramm
MeTooM  OxKe-CIeKTPOCKOMil  MiABUINCHHA  BMICT

HIKEJII0O B TOHKUX MPHUIPAaHUYHUX MIapax y 3epHax
MOJIKPUCTAIIYHOTO (DEPUTY, OTPUMAHOTO MPHU BUCOKUX
TeMIepaTypax CIiKaHHA. 3 OIIAAY Ha BEJIHKY JIETIOUICTh
OKCHIy IIMHKY, THM OILjbllle HAJIHIIKOBOIO, MOYKHA

NPUIYCTUTH, IO YacTKOBO IIMHK BHUIAapyBaBcs 3
MaTpHII.
[ndopmaruBHicTh  MeccOayepiBCBKOIO  CHEKTPY

JIO3BOJISIE 32  BEJIMYMHOIO XIMIYHOTO 3CYBY OLIHHUTH
CIIOTBOPEHHSI B KpUCTaNI4HIN cTpyKTypi. SIK Bimomo, y

CTPYKTYpl KHCHEBOi INIiHENI iCHYIOTh BiJXWJICHHS BiJ
iZlealbHOr0  pO3TalllyBaHHS  aHIOHIB  KHCHIO, WIO
XapaKTEePU3yIOThCsl BIIXHMICHHAM KHUCHEBOTO IapaMmerpa
Bin 3HaueHHs 0,375. Lli po3xomkeHHS 00yMOBIEHI
eeKTaMK KOBAJGHTHOCTI y LimiHeni. ABTOpU podiT mpo
JiarHOCTUKY e(eKTy KOBaJIEHTHOCTI Y (heprTax METOIOM
MeccOayepiBChbKOi CHEKTPOCKOIT BUKOHAIM TEOPSTUYHI
pO3paxyHKH 1 3IiCTaBWIM IX 3 EKCIIepUMEHTaIbHUMH
JaHUMH, TIPOTE€ TAKUX MOCIIUKEHb HIKEJb-IIMHKOBUX
(hepuriB He ipoBoIIIOCE [3]. OTpUMaHi HAMH CKCIIEPH-
MEHTaJbHI JaHi MOKa3yIOTh, IO OYiKyBaHE 3MCHIICHHS
pisHuII XiMiuHMX 3cyBiB B 06maBox migpemitkax (° -
45) npu 36imbmeHHi KMCHEBOrO mapamerpa  u
JNOTPUMYEThCS. 3HAYCHHSI KUCHEBOTO IapameTpa y3sTi 3
poboru [13], ne mocmimKyBamucs Ti X CKIagu (EpuUTIB,
anme 0e3 [OmMMXTyBaHHSA. BiICyTHICTP y [IOCTaTHIH
KUTBKOCTI OKCHIY LWHKY 3MIHIOE KHCHEBHH IMapameTp
yOik 30impIneHHs, gocsratoun BemmamHUA u ~ 0.395 (y
yucToMy HikeneBoMy ¢epuri u = 0.382) . Lle Bka3ye Ha
TE, 10 KUCHEBI aHIOHU 3MILIYIOThCS Y OIK 3MEHILEHHS
PO3MIpY OKTAaeAPUYHOI MiPeNnTKy. [HIUME ClIOBaMH, B
OKTae[pUYHMX BY3JaxX 3'SBISIOTHCS BaKaHCIi, 1o 30ira-
€TBCS 3 TONEPEeIHIMU JIOCHIDKEHHSIMH CTPYKTYpH
HIITiHeNl 1 poOUTH OOTPYHTOBAaHUMH HAIll IPHUITYILICHHS.

TakuM YHWHOM, PEHTTEHOCTPYKTYPHI MOCIIDKSHHS,
M ATBEPIKEHI pO3paxyHKamMu mapaMeTpiB
MeccOayepiBChbKUX  CHEKTpiB, TMOKa3ald, M0 IIpH
3aCTOCYBaHHI 10 IIMXTYBaHHS BiZOYBa€ThCS IMiJBH-
[ICHHS OJHOPIAHOCTI TMOMIKPUCTAIIYHHUX 3€PEeH MaTe-
piaiy, a Ie y CBOIO 4epry NPUBOAUTH IO IOKpALIEHHS
€JIEKTPOMArHITHUX  XapaKTEPUCTHK  HIKEJIb-IIHHKOBHX
(epuris.
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0O.Kopayev, B.Ostafiychuk, M.Bakuma, 1.Gasyuk

Examination of structure of nickel - zinc ferrites obtained by a method
of a doping by the basic component

Vasyl Stefanyk Prekarpathian University, Ivano-Frankivsk, Ukraine

An X-ray diffraction and Mossbauer spectroscopic study crystalline and magnetic structure of nickel - zinc
ferrites obtained on ceramic technology, improved by usage doping by the basic component - oxide of zinc. For the
first time is shown, that the method doping by the basic component allows to increase uniformity of texture and by
that to increase magnetic parameters of ferrites. The designed model of magnetic structure of ferrites allows on
quantity of an effective magnetic field to spot concentration of nonmagnetic atoms. The obtained values of chemical
detrusions indicate increase of concentration of cationic vacancies in an octahedral sublattice at a deficit of ions of
zinc in a composition of ferrite.
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