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BbIPALLULUBAHUE MOHOKPUCTAJIJIOB BOPATA XXEJIE3A
A.A. BuHHuk, J1.C. Mawkoeueea, [].M. Nanumoes, B.B. [Jbsiuyk

GROWING OF IRON BORATE SINGLE CRYSTALS
D.A. Vinnik, L.S. Mashkovtseva, D.M. Galimov, V.V. Dyachuk

CuHTe3MpOBaHbl KPHCTALIBLI GopaTa keJe3a. [lpoBeneHsl nccieqoBaHus MOBEPXHO-
CTH HA 31eKTPOHHOM MHKPOCKOIIE H CTPYKTYPbI METOI0M IIOPOLIKOBOI JH()PAKTOMETPHHH.
Knrouegvie cnosa: bopam sucenesa, svipawjusanue u3z pachiagd, MOHOKPUCMALTbL.

Single crystals of iron borate are synthesized. Investigations of their surface by SEM
and structure by XRD are carried out.
Keywords: iron borate, flux growth, single crystals.

BBenenue

Bopar xeneza Ha cerofHsAUIHUM NIEHb SBIIAETCA
OITHUM W3 HanOoJee WHTEPECHBIX U IMPUBIEKATEIBHBIX
C HAYYHOW TOUYKHU 3peHHs MaTepuanoB. C OJHOW CTO-
POHBI, ero ciadbie (eppOMarHUTHbIE CBOMCTBA B KyIie
¢ HU3KO# Temmepatypoit Heerns memarot ero y1o0HsIM
00BEKTOM JUISI U3yYCHHs] MAarHUTHBIX CBOWCTB [1-6],
C IPyro# — A10CTaTOYHO HHU3Kasi CTOMMOCTh U PacCIpo-
CTPaHCHHOCTH BEIIECTB, BXOIAIINX B COCTaB HCXOJ-
HOW IUXTHI, TO3BOJISIOT TOBOPUTH O €ro MOTCHIIHAIb-
HOM MIMPOKOW MPUMEHUMOCTH B CO3aHUU Pa3IUUHBIX
MarHUTOONTHYECKUX ycTpoiicTB [4]. TenmeHmmm B
Pa3BUTHUH MarHUTHON MUKPOAJIEKTPOHHUKH TOITAIKHU-
BalOT YYCHBIX K M3YYCHHUIO MOBEPXHOCTHBIX MarHHT-
HBIX SIBJICHUH [7].

BmepBele  MOHOKpHCTaNITBI ~ Oopara  Jkenesa
FeBO; ObutH momydeHBI M HCCIefoBaHB B 60-X IT.

nponutoro Beka [8, 9]. Coenunenue FeBO; sBmus-

ercst ciiabbiM (eppoOMarHeTUKOM C TEMIIepaTypoi
Heensa T, =348K. Ilpu 3TOM, OHO cOoueTaer B cede

TaKHe CBOWCTBAa, KaK MAarHUTHOE YIOPSIOYMBAHUE

MpU KOMHATHOW TeMIepaType W MpO3padHOCTh B

Buaumoil obnactu [4]. Kpucramn FeBO; umeer

POMOO3IPUUYECKYIO CTPYKTYPY KalubI[UTa M MPHHA[-

JIOKUT K MPOCTPAHCTBEHHOH TIpyIIe CHMMETPUH
2. (16

R3c (D3;) [3, 10-12]. Ilony4aroT naHHBIE MOHO-

KpucTajajlbl METOAOM CIOHTAaHHOMU KpucTtajajin3danuu
n3 pacTBoOpa.

JKcnepuMeHTAJbHAS YaCTh

Jlns cuHTe3a MOHOKPUCTAJIOB OopaTa xenesa
OBLIM MCIIONIB30BaHBl OKCHABI kene3a Fe,O;, Oopa
B,0;u cBurnma PbO . Kpucramiel ObUH IIOTydeHBI
METOJIOM CTIOHTAHHOW KPUCTAJUTU3ALUH U3 PacTBOpa B
cucreme PbO—B,0;. BrpammBanue mpoBOAMIOCH
Ha BO3JyX€ B PE3UCTUBHOU I€YU B IUIATUHOBBIX THUI-
nax oopemMom 30 M. PerymmpoBaHue TemriepaTypsl
OCYUIIECTBIISIIM C TOMOIIbI0 Mpernu3uonHoro ITNJI-
perymsitopa. st m3MEpeHHst TeMITEPaTypPhl HCIIOIb30-

Puc. 1. CHUMKM noBepXHOCTMU KpucTanna 6opara xenesa, caenaHHble ¢ yBenuieHmem: a — x1, 6 — x5
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Puc. 2. CHAMKM noBepXHOCTU KpucTanna 6oparta xenesa, caenaHHble ¢ yBennyeHnem: a — x50, 6 — x20 000

Baiu tepmomapy [1P-30/6. OOmwuii Bec HIMXTHI cO-
craBism1 20 1. JIng roMoreHn3anun pacTBopa pocTo-
ByI0 CHUCTEMY BBIICP)KMBAIM IIPH TeMIlEpaType
1000 °C B TeueHHe 2 YacoB, IOCJIC YEro BKIIIOYAIH

oxnaxaenne co ckopoctbo 10 °C/u . Tomyuenubie

00pasiupl OTAEISIM OT PACTBOPUTENS KHIISTYEHHEM B
a30THOM KHCIIOTE.

B pesynbraTte nByX cepuil S5KCIIEPUMEHTOB C CO-
OTHOIIEHHMSIMA «KpHCTAII — pactBop» 1:1 m 1:2.5
ObUIM MOJyYEHBI TEMHBIE HENPO3pavyHble KPHUCTAILIBL.
B nepBom ciydae KpHCTaJUIbl JOCTUTAIM pa3MepoB
0,5 MM. DTO MOXHO OOBSCHHTH HENOCTATOYHO BLICO-
KOM Ha4aJbHOW TEMIIEpaTypoi, YTo He 0OecreynBaio
3G PEKTUBHOTO NEepEMEIINBAHUE ITUTAIOMIETO PacTBO-
pa IIpH JaHHOM COZEp>KaHuH okcupaa 6opa. B pesyinb-
TaTe BTOPOU CEPHH SKCIIEPUMEHTOB OBLIM TOIYYICHBI
KpUCTAUTBI B BHIE TAcTHH ToimmuHOH 0,1-0,2 MM,
qumsoi 10 20 mM. Konuenrpauus FeBO; B pactBope

cocrasisia 30 mon. %. Ha puc. 1 npuBenens! ¢oro-
rpaduu, caeisaHHbIE C MOMOIIBI0 ONTHYECKOTO MHK-
pockona Nikon ¢ pa3aHuHBIM YBEIHYCHHEM.

CHUMKH TIOBepXHOCTEH 00pasloB, clelaHHbIE C
MTOMOIIBIO 3JIEKTPOHHOTO MUKpockona Jeol JSM7001F,
npuBesieHb! Ha puc. 2. JleheKTHOCTh CTPYKTYpBL, 00y-
CJIOBJICHHAsI 3aXBATOM DPACTBOPUTENS MEXKAY pacTy-
UMM BJIOJIb 0a3UCHOH IIOCKOCTH IIJIACTUHAMHM, 00b-
SICHSICTCSI BBICOKMMHU CKOPOCTSIMH POCTa KPHCTAILIOB.
CTpyKTypa TMOJNyd4eHHBIX KPHCTAJUIOB Obla IpoaHa-
nu3upoBana audpakromerpom JJPOH-3M u ¢ 0a3oii
nmanabix [CSD. MccnemoBanue, MpOBENEHHOE B JHa-
ma3zone yrioB 20 ot 15 mo 90°, moarBepmmio, 9TO
MOJTYYEHHbIC KPUCTAJLIBI SIBISIIOTCS Ooparamu kenesa
FeBO;.

3akJ0ueHue

Jlyist ycnenmHoro cuHTe3upoBaHus Oopara jxenesa
IIPU OTHOCHTEIBHO HEBBICOKMX TemIieparypax (1o
1000 °C) npu BBIpaIIMBaHUU U3 PACTBOPA ONTHUMAIIb-

HBIM SABJIACTCA CMCIUICHHUEC COOTHOINCHHUA KOMIIOHCH-

TOB pactBopurens cuctembl PbO-B,0; B cropony

MeHee BSI3KOTro okcuja cBuHLA. [Ipu BeIpamiuBaHuu
Ha 3aTpaBKy [aHHBII COCTaB PACTBOPUTENS TAKKE
co3JacT Jydllee INepeMEeIINBaHNWEe MHTAIOIIETo pac-
TBOpa M TEM CaMbIM OOECHEUHUT JIydIlee KadeCTBO
KPHCTAJUIOB.
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