JIOM THUCTIEPTUPOBAHUS CYCIIEH3UH SBISIETCS yIbTPa3ByKoBoi MeTon. OnHako y
JTAHHOM TEXHOJIOTMH €CTh PAJ] CYIECTBEHHBIX HEIOCTATKOB, NMPEXKAE BCETO ITO
SHEProeMKOCTh MpOLECcca, BBICOKAas JIMTEIBHOCTh OOpaOOTKH, IOBBIILICHHE
TemIepaTypsl o0padbaTsiBaeMoii cpeabl 1 aAp. Ee mpuMeHeHne 3auactyio He yio-
BJIETBOPSIET MPEIBSABISIEMBIM TPEOOBAHUSIM K 00pabOTaHHBIM 3THM CIIOCOOOM
CYCIEH3UMI M OrpaHMYMBaET OO0JACTH MPAaKTHYECKOTO MpUMeHeHHs. [laHHBIN
00pabaTseIBacMBbIif MaTEpHUAT B PE3YNIbTaTe KOMIUIEKCHOTO BO3JICHCTBHSA, IPEKIE
BCETO B PE3yNbTaTe YAAPHO-JUHAMHIECKUX INPOIIECCOB, M3MEHSIET CBOM CBOM-
CTBa, @ NMEIOLIECHCS B HEH aryioMepaThl HAHOYACTHI] Pa3pyIIAlOTCA, T.€. IIPOHC-
XOIWT TIpOLlecC yabTpacTpyiiHoro mucmeprupoBanus (Y]) HaHOCOmepskamien
CYCIEH3UI.

Ha ocHoBe pe3ynbTaToOB TEOPETUYECKUX HCCIEIOBAHUN U UX 3KCIIEPUMEH-
TaJILHOM NMPOBEPKU OBUIO JI0KA3aHO, YTO pa3Mep YacTHI] B COCTABE CYCIICH3HMU
nocne Y ]I 3aBUCHT OT BHJa HaHOMartepuaia (rpadeH, yriepoJHble HaHOTPYOKH,
6eMuT) U Haxoautcs B auamazoHe 1-0,01 mxwm, uro B 2—8 pa3 MeHbIE, YeM
AQHAJIOTMYHBIN pa3Mep YacTHII, MOTyUYEeHHBIN TOCIe YIbTPa3ByKOBOM 00pabOTKY.
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YK 628.544
ITepcrieKTHBBI MCNIOJIB30BAHUS OTX0I0B CTAHIMM 00€e3:KeIe3MBAHUS

T'openas O. H.
Benopycckuii rocyapcTBEeHHBIH YHUBEPCUTET TPAHCIIOPTA
Tomens, Pecrry6nnka benapycs

3nauumvim Hanpaeienuem YnpaeieHust 60OHbIMU PeCypCamil S6IsLemcsi no-
uck aghghexmusnwvix u 6Heopene OOCMYRHBIX MEXHONO2UL NO BOBACUEHUIO 8 XO-
3AUCMBEHHBIIL 000POM 0OHANCObL UCHONB30BAHHBIX PECYPCOB.

ITuteeBoe BomocHab)eHue Pecrybnukn benapych mpakTHYIECKH TOTHOCTHIO
obecreunBaeTCsl U3 MOA3EMHBIX UCTOYHUKOB. OCOOEHHOCTHIO TIOJ3EMHBIX BOJI-
HBIX PECYpCOB Haller0 PETrHOHa SIBJISETCS HAJIWYKhe B BOJE JKejie3a B KOHLIEH-
Tpanusx (Jame BCEro JBYXBaJICHTHOE B PACTBOPCHHOM BHJIC), MPEBBIMIAOIINX
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JIOCTUMBIH ypoBeHb, ycraHoBieHHblli CanlluH na yposne 0,3 mr/am®. Kak
CJIE/ICTBHE, OCHOBHBIM HalpaBICHHMEM OYHCTKH BOJBI OT JKelie3a SIBISETCS WC-
MOJIb30BaHNE CTAaHLUH 00Ee3KEeNe3UBaHUS B Pa3sIMUHBIX BapualusaxX: OT YIPO-
LIEHHO# a’panuu 10 GUILTPOBAHMS HAa QUIBTPAX C Pa3IMYHBIMHU 3arpy3KaMu.
[ocne oyncTKM BOABI JUIsl XO3SHCTBEHHO-NTUTHEBBIX W MPOU3BOJICTBEHHBIX IIe-
JIel Ha CTaHLUSAX OYMCTKU 00pa3yloTcs 3HAUNTEIbHbIE 00BEMBI OCaIKOB OUYHCT-
KW TIPOMBIBHBIX BOJI CTaHIIMH obe3keme3nBanus [ 1, 2].

ITpn mccnenoBaHMM XMMHYECKOTO COCTaBa OTXOIOB IPOMBIBKH (PHIBTPOB
obezxene3nBanus I'omensckoro Bogozabopa «MmyTe» ycTaHOBIEHO, 9TO CO-
JeprkaHne keie3a He mpesbimaet 55,4 %. IIpu 3ToM B KadecTBE HMPHMECHBIX
HOHOB B 3HAYMTEJIFHO MEHBIINX KOJIMYECTBAX MOTYT COAEPKATHCS KPEMHHUH U
TIOMHMHUM, 32 CYET MONaJaHus [NIMHUCTHIX YacTHUIl U YacTHIl NlecKa B BOJO03a-
OOpHYIO CKBXMHY W3 BOZOHOCHOTO TOPU30HTA, & TAK)KE HOHBI KaJIbLUsI U HEKO-
Topele apyrue [3-5].

BaxHBIM NPUPOJOOXPAHHBIM HAlpaBJICHUEM SIBJIIETCS 00pabOTKa OTXOIOB
nepes UX NOMEIICHUEM B OKPYIKAIOIIYIO Cpe/ly, TaK Ha3bIBaeMble KOHTPOJIEHBIE
TexHojoruu. JInbo B KauecTBe abTEPHATHBHI MOKHO PAacCMOTPETh BO3MOIXK-
HOCTPH HCIIOJIb30BaHMSA OTXOAOB B Ka4ECTBE HOBOTO MPOIYKTa B MHOM MOIU(H-
LIMPOBAaHHOM BHUJIE B XO35HCTBEHHON ACATEIHHOCTH.

B pesynprare aHanmu3a JIUTEpaTyphl BBIABICHO, YTO MH(OpMauus MO psamy
HaNpaBJICHUH WMCHONB30BaHUS JAHHBIX OTXOJOB MPUCYTCTBYET B HECKOJBKHX
HaNpaBJICHUAX: MPEUMYIIECTBEHHO 3TO IIPOU3BOICTBO CTPOUTEIBHBIX MaTepHa-
JIOB Pa3IMYHOTO HAa3HAYCHMS, TAK)KE IPOU3BOJCTBO MHHEPAIBHBIX yIOOpEHUH,
MOJy4eHHe BOJOIMYJILCHOHHON TACThI, MOJy4YeHHEe BsOKyIero u ap. Ecte psan
HCCIIeIOBAHMUH, MOCBSIIICHHBINA TOMYYEHHIO COPOCHTOB U KoaryisiHtoB [6—11],
HarpuMep, JUIsl OYUCTKH BOJHBIX cpell 0T HedTenpoaykTos [12; 13]

[IIaMbl BOJOMOATOTOBKH HCIIOIB3YIOT Kak 0e3 00paboTKH, Tak U 00pabo-
TaHHBIX: METOZOM JKCTPY3HH, TPAaHYJIMPOBAHUEM B XKHUIKOH Cpelie U METOIOM
OKaThIBaHMSA Ha TapeiIbuaToOM TpaHyJIATOpe, TaONeTHpOBaHHE C I0OaBICHHEM
Pa3JINYHBIX CBA3YIOIIUX JKUIAKOCTEH U T. 1.

W3 anami3a oTeuecTBEHHBIX M 3apyOeXHBIX HapaOOTOK, OBLIO pEemIeHo Mpo-
JOJDKUTh TIOUCK HOBBIX 3((QEKTUBHBIX BapHaHTOB HCIIOJIH30BAaHMS OTXOHOB
CTaHIMH BOJIOTIOJITOTOBKH. B pesynbrate copMupoBanock NpeyioxReHue mc-
TIOJIb30BaTh OTXOJbI CTAHIMH 00€3KeJe3uBaHMs sl OTyYeHHsT COPOIMOHHBIX
MarHUTHBIX MaTepuaios [3-5].

Jnst mosydeHuss HAHOPa3MEPHBIX MaTEePUalIOB TOTOBHJIKMCH PACTBOPHI Ipe-
Kypcopa eJe3a KHCIOTHBIM BhlmenaunBanueM [14; 15]. {na cuaTe3a matepu-
QJIOB HCIIOJIB30BAJICSI METOJ] 3K30TEPMHUYECKOTO TOpeHHs B pacTBopax. Ilpe-
HMYIIECTBAaMHU JaHHOTO METOAA SIBIIAIOTCS CJEIyIOIIHe OCOOCHHOCTH: BpEMs
MOJITOTOBUTEIBHBIX MPOLEAYP U CUHTE3a, SHEPro3arpaThl, MacCIITaOUPyeMOCTh
— JIOCTaTOYHO HEBEJMKH.
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B [3-5] oTmeueHo, 4TO Ui CHHTE3a HCIOJB30BAJIOCh YETBIPE Pa3IMYHBIX
BOCCTaHOBHTENS (TJIMIIMH, MOYEBHHA, JTUMOHHAsI KHCJIOTa U T€KCAMETHJICHTET-
paaMMH) NpH pasnuyHbIX Temmeparypax cunresa (300-700 °C, mar 100 °C).
[onyueHHBIE NaHHBIE CBHIETEIBCTBYIOT O TOM, YTO HAWJIy4IIMe 3HAYEHHS MO-
JIy4eHBI A1 00pa3LoB, TJe Ul CUHTE3a MCIOJB30BaJIOCh CTEXHOMETPHYECKOE
konnuecTBo BocctanoButens (f = 1) B cpaBHeHHH ¢ pe3ynabTatamu Ui 0Opas-
I[0B, I'/I¢ KOJIMYECTBO BOCCTAHOBUTEISI ObLIO B 3 pa3a OONbIIE CTEXHOMETPHIE-
ckoro (f=3). To ecTh yCTaHOBIEHO, YTO W30BITOK BOCCTAHOBHUTEIIS HMpaKTHUC-
CKM HE JaeT 0oJjiee BBICOKMX IIOKAa3aTesel MOJHONM CTaTUYECKOH OOMEHHON eM-
kocTH. CopOIMOHHBIE CBOHCTBA IONYUYEHHBIX MaTepHAJIOB OBLIO PEIICHO Olle-
HHUBATh N0 HETEEMKOCTH 0 OTHOILIECHUIO K O0TpaboTaHHBIM MaciaM. [lomyqae-
MBbI€ MarHUTHBIE COPOEHTHI 00JI/IAI0T Xopoliel HeTeeMKOCThI0 — 110 7,65 T/T.

[To nony4eHHBIM JaHHBIM MOYKHO CAEJATh CIEAYIOIINE BBIBOJIBL:

— OTXOJIbl CTaHIUH 00e3KeIe3UBaHMs SBJISIOTCS IEPCIIEKTUBHBIM 00BEKTOM
VTS IepepaboTKH, MPEUMYIIECTBEHHO 33 CUET BBICOKOTO COJIEPKaHMUs JKele3a;

— HaJIM4Me Xelie3a JaeT BO3MOXKHOCTh IMOJYYEHUS MaTepHalloOB C BBICOKOH
YAETHbHOM MOBEPXHOCTHIO U 00J1a1al0IINX MarHUTHBIMU CBOMCTBAMU;

— MOJyYEHHbIC MaTepHalbl U3 OTXOJOB CTaHUUI o00e3xene3uBanus [16—18]
001a1a10T XOpPOLIMMH COPOLMOHHBIMHA CBOWCTBAMH: YIENbHAs IMOBEPXHOCTh
(6omee 150 M?/r — comocTaBUMa ¢ CyMMAapHO# MIOWIALI0 TOBEPXHOCTU HOPU-
CTBIX aJICOPOCHTOB); HE(PTEEMKOCTh IOCTUTaeT 3HaueHWs 7,65 1/r; Hamndne
MarHUTHBIX CBOMCTB MO CPaBHEHMIO ¢ OOBIKHOBEHHBIMH COPOCHTaMH MO3BOJIUT
U3BJIEKaTh COPOCHT M3 BOIHBIX CPEX IOCPEICTBOM HABEICHHOIO MAarHHUTHOTO
T10JIs1, YTO TIO3BOJIUT CHU3UTh HETAaTHBHOE BIMsIHUE Ha Tuapochepy [19].
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