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m _ AkTyan HOCTb paboTbl. COBpPeMEHHOe COCTOSHME TEXHONOTUN PEAKNX METa/IIOB
XapaKTepHO TeM, YTO B CBA3M C BbICOKMMM 3aTpaTaMu Ha Cbipbe, SHEPru0 U peareHTbl U
ncyeprnaHnem MPUPOLHbLIX PecypcoB UX nepepaboTka [O/MKHA ObITb  Pecypco- wu
aHeprocbeperaroLLle, MakCMMa/lbHO W3BMeKaTb BCE LEHHble KOMMOHEHTbl B TMOKUX W
MHOroueneBbIX npoueccax. OnMbIT MOKa3blBaeT, 4TO pa3paboTKa HOBbIX CMNOCO60B
MOATOTOBKM CbIpbSi K BCKPLITUIO MO3BOJIAET 3HAYMTENIbHO WMHTEHCUMULMPOBATL NpoLecc
nepepaboTKN KOHLEHTPATOB M MOBbLICUTL 3PMEKTUBHOCTL TEXHOMOTUWN B LENOM. ABTOPY
yjanocb  ybeautenbHO  [oKasaTb,  UTO  MpefBapuTeNbHOM  KPaTKOBPEMEHHOM
MexaHOaKTMBaLued pas/INYHbIX PeaKOMETaIbHbIX KOHLEHTPATOB MOXHO 3HAaUYUTESIbHO
WHTEHCU(MUMPOBATL MX TUAPOMETA/IYPrYeCKOe BbllLieNlauBaHNe U CTeMNeHb BCKPbITUA
MUHEpPasIbHOro Cbipbs. JTO fenaeT paboTy boratbipeBot E.B. BecbMa akTyasbHON U
3HAYMMOM KakK B Hay4YHOM, TaK 1 NPaKTUYeCKOM MniaHax.

2. HayuHas HoBM3Ha paboTbl. Pabota boratbipeBoit E.B. cofepxuT 06LWMPHBIN
Hay4HbIi WU MEeTOAMYECKUIA MaTepuasl N0 O0GOCHOBAHMIO PEXUMOB NpeaBapuTe/bHONM
MeXaHOaKTMBaLMM  MWHEpPasioB B  CBA3WM C  W3MEHEHWEM  BHYTPEHHEA  3Heprum
06pabaTbiBaeMOro Matepuana v ero yaesibHON NnoBepxXHOCTM.

Mpy wnccnefoBaHWsAX aBTOpa  BbISBMEHbI  BOJTHOBOWM  XapakTep  CTPYKTYPHbIX
M3MEHEHWUI B OKCUAHbLIX MUHepasiax pPeAKux MeTa/loB B MPOLECCe MexaHOoaKTBauun U
3aKOHOMEPHOCTW M3MEHEHMWS UX 3HEPrOCOAEPXKaHUA U peakLMOHHOW CNoco6HOCTY OT BUAa
aKKyMY/NIMPOBAHHOW 3Heprun, (U3NKO-XUMUYECKUX CBOMCTB W KPYMHOCTM WCXOAHOrO
KOHLUEHTpaTa, 4YTO  MO3BOMIAET  MPOrHO3MpPOBaTb  MOBELEHWe  CUCTEMbl  MOC/e
KpaTKOBPEMEHHON MeXaHOaKTMBaLMW.

Pa3paboTaHbl Hay4yHO 0OOCHOBaHHble  KPUTEPUWM  OLEHKN  3(h(heKTUBHOCTM
npeaBapuTe/lbHOM  MeXaHOaKTMBALMM  OKCUAHLIX MWHEPASIOB PeAKUX MEeTaNoB A1
NHTEHCU(MKALMN NX TMAPOMETAITYPrMYecKOro BCKPbITUS.

Mpy cuctemHoM aHanm3e 100 OKCUAHBLIX MUHEPaIOB MO XMMUYECKON CTOMKOCTU K
[ENCTBUIO KMC/IOT M 3HEPrOnIOTHOCTM KPUCT/IIMYECKNX PELLETOK NPeLIoKeHO ypaBHeHe
[N18 pacyeTa TEOPeTUYeCKM HeobXOAMMOro KO/MYecTBa akKyMyMpPOBaHOW 3Hepruu,
KOTOPOe LO/MKHO ObITb NPUAAHO MUHEpasy Npu MexaHoakTMBauumn 18 ero aPpMeKTMBHOro
rMAPOMETANNYPrUYECKOTO BCKPbITUS.

Mo Hawemy MHeHWH0, COBOKYMHOCTb MpeAcTaBneHHbIX boratbipeBoli E.B. B
aBTopepepate MaTepuasioB U pe3ynbTaTbl MPOBEAEHHbIX €0 Hay4HbIX WUCCef0BaHN
BHOCWUT CYLLECTBEHHbIN BK/Ma[ B pa3BUTME TEOPUM WM MPaKTUKU MeXaHOaKTMBaUMK Kak
MeToAa 06paboTKM MUHEPANIOB A/151 MOBbILLIEHNS UX XMMUYECKO aKTUBHOCTW.

3. lMpakTnyeckas 3HauMMoCTb. bBoraTbipeBoit E.B. paspabotaHa «MeToanKa
OLEHKN 3HEpPreTUYeCKOro COCTOSIHMS  KPUCTA/IIMYECKOA PeLUeTKU MUHEepasioB Moce
MeXaHOaKTMBaLN KOHLIEHTPAaTOB C MPUMEHEHWEM PEHTITEHOCTPYKTYPHOIO aHaInsa»,
onpoboBaHHas Ha BOSb(PAMUTOBBIX, LUEESIMTOBOM, JIOMapuTOBOM, MNEPOBCKUTOBOM,
apU30HNUTOBOM W WIbMEHUTOBOM KOHUeHTpatax. Co3faHbl OCHOBbl TEXHO/IoTUN C
npeaBapuTeIbHONM MeXaHO06PabOTKON OGLLMPHOMO pPAla KOHLEHTPATOB, 06EeCNeUnBatOLLIEN
npyu Ma/ioii MPOLO/DKUTENIbHOCTM MexXaHOaKTMBauuM [0 3 MUHYT BbICOKYH) CTeMeHb



N3B/IeYEHN B PacTBOP PeAKMX METaIIoB Mpu  MOCMefytowemM HU3KoTeMNepaTypHOM
(<100°C) ruapomeTaniyprmyeckoM BCKpbITUN - 6osee 98%.

YCTaHOB/IEHO,  YTO  KPaTKOBPEMEHHas  MexaHOaKTuBaumsa  obecreymsaet
3HeproapeKTMBHOCTbL  MpoLecca BCKPbITUA  KOHLEHTPAaTOB  PefKuMx MeTalsioB  CO
CHVDKEHVEM  MPOLO/DKUTENIBHOCTU  MeXaHoobpaboTknm B 3-5 pa3, YMeHbLUEHVEM
TemnepaTtypbl BCKpbITMA B 1,5-2 pasa (c 180-225°C pgna weenuta, ¢ 140-200°C ans
neposcknta A0 90-100°C) M BO3MOXKHOCTbIO MO/yYEHMSI WUCKYCCTBEHHOro pyTtuna u3
WNbMEHUTOBOIO W apWU30HWUTOBOIO KOHLIEHTPATOB TUAPOMETa/TYPruyeckum nyTém 6e3
npeaBapuTENLHONO NMPOMETANITYpPryeckoro nepegena npu 850-1100°C.

B uenom page criyyaeB aBTOPOM NPaKTUYECKM MOATBEPXKAEHbI NONYYEHHbIE PEXUMBI
MexaHo06paboTKK: BOMbPaMOBbIX KOHLEeHTpaTtoB Ha OAO «[06eanT», UNbMEHUTOBLIX U
apu3oHMUTOBBLIX KOHUeHTpatoB Ha OAO «ConMKaMCKUA  MarHuWeBbIA  3aBOA», 4TO
WNbMEHMTOBbIX KOHUeHTpaToB Ha OAO «l'mapomeTtannypruyeckuii 3asog» u OAO
«BCMIMO-ABVICMA», NOpOLIKOBbLIX Kapbuaos BosnbpamMa u monubaeHa Ha OAO
«TexocHacTKa», MNPOAYKTOB nepepabotkn docgorunca Ha OAO «BockpeceHckue
MUHepa/ibHble YA0OpeHNs», YTO NOATBEPXKAEHO COOTBETCTBYIOLLMMW aKTaMu BHEAPEHUA 1
NCNbITaHWA.

Cnocobbl  BCKPbITUA  3TMX  KOHLEHTPATOB W  B3aMIMOCBA3b  9HEpPreTMyecKoro
COCTOAHMA  KPUCTANIMYECKUX  PELUETOK  LENIeBbIX  MUHEPIOB  PefKOMETa//IbHbIX
KOHLIEHTPATOB C UX peakLMOHHON CNOCOOHOCTBIO 3aLlyLeHbl 5 naTeHTamy PO.

4. CTeneHb 060CHOBAHHOCTM Hay4YHbIX MOSIOXKEHWI, BbIBOLOB N peKOMEHAALMNA.
TeopeTnyeckne MOMOXKEHNUA W NPaKTUYeCKMe pekoMeHaumy asTopa 6asvpyroTcs Ha
pesynbrarax, Mosiy4eHHbIX C UCMO/b30BAHNEM COBPEMEHHbIX NHCTPYMEHTa/IbHbIX METOLO0B
nccnefoBaHNMiA Npy cob/10AeHMN HeOOX0AMMbIX MPOLeAYp MOBEPKN NprbopoB 1 06paboTKM
AAaHHbIX 3KCNEePMEHTOB.

5. locToBEepHOCTL NPUBEAEHHBLIX B aBTOpedepaTe JaHHbIX.

[0oCTOBEPHOCTL  pe3y/bTaTos MPOBEAEHHBbIX  3KCMEPUMEHTOB  [OKasaHa
BOCMPOW3BOAMMOCTLIO Pe3y/ibTaTtoB, B TOM YMC/e NPY MPOBEPKE B YCNOBUAX 4ENCTBYHOLLMX
MpPon3BOACTB. MonyyeHHble aBTOPOM [aHHble COrMacytoTCA C pesynbrataMu MOA0OHbIX
1ccnefoBaHuiA, OnMcaHHbIMK B INTEPATYpe.

6. 3amevaHunA N peKoMeHaaLnn.

K aBTOpethepaty UMetoTCA CnefytoLye BONpPoCkl 1 3aMeyaHus:

1 KakoBa MPOLO/MKUTENIbHOCTb  COXPaHeHWs  aKTMBMPOBAHHOIO  COCTOSIHWA
MWHEpPasIoB noc/e NpPoBeAeHUsa MexaHoaKT1BaLun?

2. BBegeHue noHATMS  aHepronnoTHocTM  (CTp. 9) Kak  Mepbl  CTOMKOCTK
KPUCT/IIMYECKMX PELLETOK MUHEPasIOB MOE3HO M 060CHOBAHHO KakK MeTOA MpefcKasaHus
MX XUMWUYECKOM aKTMBHOCTUM. HO kKaK OO6bACHWTL, Hanpumep, 4TOo GapuT C
9HEPronnoTHOCTLI0 56,2 KpK/cM3 ropa3fo 60/ee CTOEK K AeNCTBUIO KUCMOT, YeM BUTEPUT
60/bLUe 3HEPronoTHOCTLID 60,6-62,0 KK/CM3 NEerko pearvpyrolmi ¢ Kucnotamu,
obpasyowmmn pacTBoprMble B BoAe conm bapua? (tTabn. 1, ctp. 10)

3. cTp. 14, Tabn. 2 v panee: Moyemy nNpu MPOBEAEHMN MexaHOaKTMBaLMn Oblio
BbI6PaHO MaccoBOe COOTHOLLIEHME LWapoB K KoHUeHTpaTy 200: 10 n 800: 10?

4. ctp. 24, Tabn. 6. lpumeHeHWe CTONb 60MbLIMX M3ObLITKOB peareHToB B
MPOMbILLIEHHOM MPOM3BOACTBE MpeAnofiaraeT Mx pereHepauunio. Kakum o6pasom asTop
npegnaraeT pereHepmpoBaTb Le/OYHbIE areHTbl - eAKuiA HaTp 1 coay?

5. BO3MOXHO 11 COBMECTUTbL B O4HOM MPOLIECCe MeXaHOaKTUBALMI0 U XUMUYECKOoe
BCKpbITVE MUHepasia 1 By4eT 1 3TOT npoLiecc 6onee apdeKkTnBeH?

7.1. CooTBeTCTBME MaTepuasioB gucceptaumm NyHKTY 9 MNMonoxkeHna BAK P®.
HecmoTpsa Ha BbICKasaHHblE 3aMeyaHusl, MO HaleMy MHEHWI, auccepTtaums boraTbipeBoit



E.B., npeacTaBneHHas Ha COMCKaHWe Y4YeHOW CTeneHU [0KTOpa TEXHUYECKUX Hayk,
COOTBETCTBYET OCHOBHbIM COBPEMEHHbLIM TPebOBaHMSAM.

7.2. Co0TBETCTBME MaTepuasioB agucceptauum NyHKTY 10 MonoxeHna BAK P®.

BoratbipeBa E.B. nnyHO BblGpasia M 060CHOBasla HanpaBfeHUst WUCCNeA0BaHWiA,
OpraHusoBasia W TMpoBefia 3KCMepUMEHTbl, 0606wWuna KX pesynbTartbl, MOArOTOBUA
martepuanbl K My6nvkaumm, nposesa nx anpobaumio, paspabotana nporpamMmmbl ¥ METOAUKM
MccnefoBaTelbCKUX — UCMbITaHWA B N1a00OPaTOPHOM M YKPYNHEHHO-NabopaTopHOM
maclitabax. Bce pa3paboTKM BbIMOSHEHbI MO HEMOCPEACTBEHHbLIM PYKOBOACTBOM U Mpw
y4yacTuu couckarens.

B AOucceptauun npeactaBneHbl MaTepuasibl, KOTOpble BMOSIHE [OCTaTOYHbI AN
BOCMPOWN3BOACTBA METOAMK U MONTYYEHUS MEPEYNC/IEHHBIX Pe3ybTaToB.

7.3. Co0TBETCTBME MaTepuasioB gucceptaunm nyHKTy 11-14 MNMonoxeHna BAK
P®.

Mo Teme Aamucceptaumm ony6nMKoBaHO 62 nedyaTHbIX paboT, 1 moHorpadus, 25
cTateit, B TOM umcne 21 - B XXypHanax nepeyHs BAK, 5 nateHToB Poccuiickoii deaepaumu,
1 Hoy-xay, 30 [OKnafjoB M TE3UCOB A0KMaA0B Ha MexayHapoaHbIX U Bcepoccuickmx
KOH(bepeHUMaxX. Aucceprtaumsa m3noxeHa Ha 332 cTpaHMUax, COAepXuT 67 Tabnuy, n 134
pucyHKa. CnmncoK 1UCMosb30BaHHOMW NUTepaTypbl BKIKOYaeT 271 HaMMeHOBaHVe.

8. 3aK/oYeHne peLeHseHTa:

Mo Hawemy MHeHUO, AuccepTauuoHHas paboTa, NpeAcTaB/ieHHas K 3aumTe
BoraTbipeBort E.B., BNAeTCA 3aKOHYEHHOW Hay4YHO-KBa/M(MKALMOHHON paboToMn,
COOTBETCTBYET TpeboBaHMsM NyHKTa 9 MMonoxeHns BAK MuHucTepcTBa 06pa3oBaHUs U
Hayku Poccun, MnpuMeHsieMbIM K AOKTOPCKMM AucceptaumsamM, a ee aBTop boratbipeBa
EneHa BnagumMupoBHa 3ac/y)XMBaeT MPUCYXKAEHUS WCKOMOW Y4YeHOW CTerneHn -
JIOKTOpa TEeXHUYeCKMX HayK Mo creumanbHocTn 05.16.02 - «MeTtannyprua YepHblX,
LBETHbIX U peAKUX MeTas1/10B».

JaHHbIe 0 peueH3eHTe:

9. YyeHada cTeneHb, yYeHOe 3BaHWe: [OKTOP TEXHUYECKUX HayK, ChneuuaibHOCTb
05.17.02 - «TexHonorna pefknx, paccesHHbIX 1 pagnoakTUBHBIX 3/IEMEHTOB.

10. lo/MKHOCTb: 3aMecTUTeNb HavasbHMKa OnbITHOMO Liexa OAO «ConMKamCKui
MarHueBbIi 3aBOf», PYKOBOAMTENb rPYMMbl NEPCNEKTUBHBIX HanpaBieHWIA.

11. Mecto pab6oTbl nosnHocTbio: OAO  «COoNMMKaMCKWA  MarHWEBbIN  3aBOf»,
OMbITHbIN Lex Ne 3.

12. ®amunnsa, ums, 0T4ecTBO (MOSTHOCTLIO): Yy6 AnekcaHap Bacunbesny.

13. Agpec mecTa paboTbl: 618500, MNepmckuia kpaid, r. Conukamck, yn. Mpasabl, 9

14. TenedoH: 8-(34253)-66-3-28,..j

15. E-mail: chub328@rambler™6\

3aMecTuTeNb HaYa/lbHMKAa O M bl TH O T O Ty e x a » A . B . Uyb
PYKOBOAUTE b TPYyMMbl NepcrnekTUBHbIX Ha

A.T.H., cneymanbHocTb 05.17.02 -

«TexHonorns pefKknx, pacceaHHbIX 1N PaanoaKTUBHbLIX;3IEMe1rToB»

Mognuce Yyba AnekcaHapa BacunbeBuuya [OKTOpa TEXHUYECKUX HayK, 3aMeCcTUTeNs
Haya/ibHMKa OnbITHOro Lexa OAO «64UK AN MarHMEBbIV 3aBO», YA0CTOBEPSIO:

HauanbHuk agmuHuctpatusHo -iff W arA . A. Teiixpeb
x0351McTBeHHOro otgena OAO «CMPXOKY/KATOB



