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BUKOPUCTAHHA METOJY XIMIYHOI KOHAEHCAIII JJII CHHTE3Y
YACTHHOK ®EPUTIB — OB’EKTIB MAT'HITHOI HAHO®APMAIIIT
Benepuukosa 1.O., Tuxonos O.I., [llnnuak O.C., Kopans B.M.*
Hauionanvhuii papmayeemuunuii ynigepcumem, Xapkis, Ykpaina
Kagheopa neopzaniunoi ximii, kagpeopa Kkocmemonozii i apomonozii,
Kageopa anmeunoi mexnonozii nikie im. /I.11. Cana
*Binnuuvkuit Hayionanvnuit meouunuii ynieepcumem im. M.1. ITupozoea
neorganic@nuph.edu.ua, shpichak oleg@ukr.net

BucokonucnepcHi yacTUHKU (EPUTIB, TOPST 3 NIMPOKUM TEXHIYHUM BUKOPHC-
TaHHSIM, HUH1 IIIUPOKO BUBYAIOTHCA SIK 00 €KTH JUIsl CTBOPEHHS (hapMalleBTUYHUX TTpe-
napariB 3 MarHiTHUMH BJIACTUBOCTAMH. POOOTH, MpUCBSYEH] IIbOMY MUTAHHIO HACTI-
JBKU TIOIIUPEH], IO 3a3HAYAETHCSI CTBOPEHHSI HOBOTO HAIPSIMKY B (papmarlii — MarHi-
THa HaHO(apmarlis.

Cepen OCHOBHHX BHMOT, SIKi BUCYBAIOThCS O HAHOYACTUHOK (DepUTOBOTO Mate-
plaigy MeAuKO-010J0TIYHOrO NMPU3HAYEHHS MOKHA BUAUTUTHU: 010J0T1YHA CYMICHICTb;
JUCIEPCHICTh 3pa3Ky; BUCOKI 3HAUYEHHSI MAarHITHUX NapaMeTpiB. SKino nepmuii napa-
METP, B OLIIBIIOCTI, BU3HAYAETHCS XIMIYHUM CKJIaJOM (DEpUTOBOTO MaTepialy, TO 1HIII
3aJIe’kaTh B1Jl METO/LY, YMOB Ta TEXHOJIOT1i CUHTE3Y.

3a3zBuuail y MpOMUCIOBOCTI (PEPUTH OJIEPKYIOTh MPOBEACHHIM TBEPAO(Pa3HO1
peakiii pepuTusalii mpu BUCOKUX TeMIEepaTypax, 3 MOCHIIIOBHUM iX MOJIPIOHECHHSIM Y
KYJIbKOBUX MJIMHAX — MEXaHOXIMIYHUI METOJ] CUHTE3Y. JoCiIKeHHS MeXaH13MiB pe-
aKIIii, fKi Jexxatb B OCHOBI (hopMyBaHHS (EpHUTIB, BKa3y€ Ha CKJIAHUN XapakTep
0T Tiporiecy. st MexaHOXIMIYHOTO METOy CHHTE3y MmepeOir mnpoiecy Gpepuroyt-
BOPEHHS CYTTEBO 3AJICKUThH BiJ AUPY31HHUX 0OMEXEHb, TOMY B OCTaHHI IE€CSITHIITTS
IUI OJIep>KaHHS OKCUIHUX MOPOIIKIB IIMPOKO 3aCTOCOBYIOTHCS METOJU «MOKPOi» 200
«M’SKOT» X1MIi, TOB’s13aH1 3 BAKOPUCTAHHIM PO3YMHIB Ta aMOP(PHUX CITIBOCATKEHUX 1
3HEBOJHEHUX T1APOKCHUIIB — METOJ] XIMIYHO1 KOHJICHCAII{i.

B po6oTi 1oBe1eHO NOUUIBHICTE BUKOPUCTAHHS METOAY XIMIUHOI KOHJICHCAII11 SIK
METOJly CUHTE3y HAaHOYACTUHOK (epUTIB IJIA iX 3aCTOCYBaHHS B (papMarleBTUUHUX
mpemnapaTax 3 MarHiTHUMHU BIIACTUBOCTSIMH. ATECTaIlil0 METO/Aa MPOBOIMIN BCTAHOB-
JICHHSM TEPMOAMHAMIUYHUX XapaKTEPHUCTUK peakiii oJep>KaHHS MarHeTHTy, AOCHi-
JUKEHHSIM (DYHKIIIOHAJIBHUX IMapaMeTpiB o/IepKaHUX HaHOYaCTUHOK. CHHTE30BaH1 Me-
TOJIOM XIMIYHOT KOH/JCHCAIlli HAHOYAaCTUHKKA MarHetuTy (<d> = 17 HM) MaloTh HEBe-
JIMKY TOBILKHY MPUIIOBEPXHEBOTO mmapy 0~0,84 HM Ta BUCOKE 3HAUEHHS BEJIMYMHU Ha-
MarHiueHocTi HacuueHHs (340 kA/m).

3a ananizoM TEM 3HIMKIB CHHTE30BaHUX YaCTUHOK MAarHETUTY, MO>KHA KOHCTa-
TYBaTH iX €IUHY MOPQOJIOTiIo — opMa YACTUHOK BHpa)KE€HA HE YITKO Ta CIpHiima-
€ThCS K c(hepuyHa, X04a, YACTUHKHU (PEPUTIB LIMIHEIbHOT CTPYKTYPH MalOTh OKTae/I-
pUYHY reomeTpiro. Mexi KOXKHOI YaCTUHKHU YITKO BITIOKpEMIIEHI. AHaII30M 3HIMKIB
OyJ10 BU3HAYECHO, [0 CePeAHiN aiamMmeTp yacTUHOK <d>= 17 M. [Ipu qocimKkeHHI Ha-
MarHi4eHOCTI CHHTE€30BaHUX 3pa3KiB OyJI0 BCTAHOBIICHO, 1110 TEXHIYHE HACUYCHHS Ya-
CTHHOK JocsATaeThes B moystx H >15 kA/m 1 g BeanunHa mae 3HaueHHS 340 kA/M. Le
Ha 30 % MeHiIle BiJl HAMarHi4eHOCTI HACUYEHHSI MOHOKPHUCTAJIEBOTO aHAJIOTY.
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TEM 3HIMKH MarHiTHHX HAHOYaCTHHOK
a — CHHTE30BaH1 YaCTHHKU MarHeTUTy, O — 4acTUHKU Oapii rekcadepury

[Tpu mocnimxenHi GyHIaMEHTATbHUX MAarHITHUX BJIACTHBOCTEH HAHOYACTHUHOK,
BKJIMBUM € TUTAHHS TOBEPXHEBOTO MarHeTu3My. BpaxoByrouu, 1110 YaCTUHKH € TPHO-
XMIPHUMH 00’ €KTaMH, aTOMH MMOBEPXHI, B 3aJIEKHOCTI BiJl pO3MIpy YaCTUHKH, 3/1aTHI
3aiiMaTH JOCUTh BaroMui BIJICOTOK BChOTO 00’eMy "acTHUHKU. CIOU BIJHOCSTH HE
TUTBKH BKJIAJT BIAKPUTOL MOBEPXHI, a ¥ IPUIIETIIL A0 HEl CTPYKTYpPHO-I€(PEKTHI MIapHu.
BruuB BifkpuTO1 MOBEPXHI TUM OLIBIINI, YMM MEHIIIA MAacIITaOHICTh KpUCTaly. 3ri-
JTHO JI0 TIOCTYJIATIB «000JIOHKOBOT MOJIEII» CJII/I PO3PI3HATH TaKi MapaMeTpu po3MIpy
YaCTUHKH SIK 3arajlbHAN JliaMeTp TBepAoi yacTUHKH (d) Ta TOBIIMHA MTPUTIOBEPXHEBOT
000JI0HKH (J) 31 «CKOIIEHOI» MAarHiTHOIO CTPYKTYporo. TOBIIMHA MTPUIIOBEPXHEBOTO
mapy € QyHKIli€ro 6araTboX mapameTpiB. BupimanbHy pojib y IbOMY TUTaHHI BiBO-
JTUTHCS METOLy TA YMOBAM CUHTE3Y YaCTUHOK. J{J1s1 HaHOUacTUHOK Oapiii rekcadepuTy
(d = 14 um), sxi OyJn oJeprKaHi MEXaHOXIMIYHIM METoI0M, & = 2 HM. To0TO0, 00’ eMHa
T0JIsI CTPYKTYpHO-Ae(heKTHOT TOBEPXH1 CKJlajgae Maiike 64 % BChOoro o0’e€My 4acTH-
Hku. [Ipyu 11pboMy 3a3Ha4a€THCS 3SMEHIIIEHHS! HAMArHiY€HOCTI HACHYCHHSI HAHOYaCTHHOK
B TIOPIBHSHHI J10 HOTO MOHOKpHCTaNIeBOT0 aHaiory Ha 61,5 %. CuHTe30BaH1 YaCTUHKU
MarHeTuTy MmojAiOH1 3a pO3MipOM, MAIOTh B 2 pa3u BUILMHN MOKa3HUK 3MIHU HaMarHive-
HOCTI HacCH4YeHHA. TOBIIMHA MPUITOBEPXHEBOTO 1IaPy CUHTE30BAHUX YaCTUHOK CTAHO-
BUTH 0~0,84 HMm. Lle Binmosigae po3mipy Kkpuctanorpadigaoro napamerpa. To6To KOH-
CTaTyeTbcs 0€3yMOBHA MepeBara 0OpaHOro METOTy CHHTE3Y.

MeTtoa XiMIYHOI KOHAEHCAIT 103BOJIsIE TOYHO J103yBaTH BUX1HI PEUOBUHHU, SIKI
BUKOPUCTOBYIOTHCS Y BUIJISIAl PO3UMHIB. 32 YMOB 3MIIIYBAaHHS Ta OCAHKEHHS KOMIIO-
HEHTIB y piAKiK (a3l JocsATaEThCA BUCOKA NUCIIEPCHICTD Ta TICHUNA KOHTAKT, 3a0e31e-
Yy€eThCsl PIBHOMIPHHUM PO3IMO/ILI CKJIAIOBUX KOMIIOHEHTIB (peputy. Jl03BoJIsIE€ 0O1€pKY-
BAaTH YACTUHKU HAHOMETPOBOTO JI1al1a30HY 3 3a/I0BUIbHUMHU MapaMeTpamMu KpUCTaIOr-
padiuHoi cTpykTypu — 27 % 00’€My YaCTUHKH BIJINOBIJIA€ CTPYKTYPHO-IE(HEKTHOMY
MIPUIIOBEPXHEBOMY IIIapy, 110 B JIBa pa3y MEHIIIE HIXK JJIsl YaCTUHOK (DEPUTIB, OJIepiKa-
HUX MEXAHOXIMIYHUM METOJIOM CHUHTE3Y.
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