OT3bIB

obHUIKATBEHOrO OIIOHEHTa Mo JuccepTanuy byHpkoBa I'puropus MuxaiiioBiudya Ha TeMy:
«Pa3paboTKa TEXHOJIOTMH U3BJICUCHIUS CKAHM U3 PACTBOPOB IIOJ3EMHOTO BEIIIECIAYNBAHIS
ypaHay, MPeICTaBICHHOW Ha COMCKaHNe YUSHOH CTEeNEHN KaHAUNaTa TEXHUYECKHUX HayK II0

crrermuanbHOCTH 05.17.02 - TexHOMOTHUS peAKUX PACCESHHBIX U paIH0aKTUBHEBIX 3JIEMCHTOB.

O0mas xapakTepHCTHKA pabdoThI

Juccepranmiontnas padora BeIMoMHEHa B (DelepalbHOM  TOCYIapCTBEHHOM
aBTOHOMHOM 00pa30BaTeIbHOM YUPEKACHWM BBICIIETO 00pasoBaHMA «YpPaabCKOM
denepanbHoM yHUBepcuTeTe WMeHHM IiepBoro Ilpesumenra Poccum b.H. Enbnunay.
JluccepTaisi COCTOMT M3 BBEIEHWsA, YETHIPEX OCHOBHEIX IJIaB, 3aKIIOYEHHS, CIIHCKA
JITEPaTyphl U TpUiIoKeHus. PaboTta u3noxeHa Ha 162 cTpaHuIax, COOEpKUT 81 pUCYHOK U
47 tabmun. CIUCOK MCIIONB30BAaHHOM juTepaTypsl BKmodaeT 170 ucrtoynukoB. MmeroTes
CCBUTKM KaK Ha pabOTHI OT€UECTBEHHBIX, TAK U 3apyOekKHBIX YUeHBIX. [1o CTpyKType 1 00BeMy
paboTa cooTBETCTBYET TpeOoBanmsaM [TOJIOXKEHIS O COBETE T10 3aIUTe AuccepTanuii B Yp@Y
(. 27) ¥ OTBeYaeT KPUTEPUSIM, YCTAHOBICHHBIM lIoOXKEHMEM O MPUCYXKICHUN YICHBIX
creneneit B Yp®@V (mw. 9). JluccepTanys HalucaHa rPaMOTHBIM HayYHBIM S3BIKOM, XOPOILIO
obopmiena. B KoHIle Kakmod IJTaBBl MMEIOTCA OTHENBHBIE BBIBOABL. B 1esom
IpeiCcTaBiIeHHas paboTa XapaKTepU3yeTCs [I0CI€J0BATETBHOCTRIO U3JI0KEHIS ¥ BHYTPEHHUM
eIMHCTBOM, COZIEPKUT BeCh HEOOXOAUMBIN MaTeprall [jId IIOHUMAaHU He TOJBKO CyIIEeCTBa,
HO U [eTajledl ucciaenoBanus. [TomydeHHbIE pe3ysIbTaTel OTBEYAIOT ITOCTABJICHHBIM LIEIAM U
3agauaM. ABTopedepaT IUCCEPTAMOHHON PabOTHl 1 Oy 0IMKOBAaHHEIE PA0OTEI JOCTATOYHO

IIOJTHO OTpaXarT €€ COACPIKaHUC.

AKTyaJIbHOCTB TEMbI HCCJICAOBAHUA

CKaHIUH TpejacTaBiseT OONBIION HHTEpeC A Hambonee  MEPeJOBBIX

WHHOBAITMOHHBIX u HaAYKOCMKHX OTpacneﬁ IIPOMBIIIIJICHHOCTH, rac MOTYT
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HCIIOIB30BAThCS €0 CIUIABBI M COeUHEHM. B 4acTHOCTH, 100aBKa B aJFlOMUHHEBBIE
cmaassl 10 0,3 % ckaHIUs YBEIMYMBAET MX IMPOYHOCTH B 3 pa3a U OHU CTAHOBSTCA
CIIOCOOHBIMH K CBapWBaHWIO, YTO [eJaeT CKaHIUHCOIEpXKalllhe  CIUIaBhI
Ype3BhIYAHO TPUBJIEKATEIHPHBIMA B KadecTBE KOHCTPYKLIHMOHHOIO MaTepuala B
paKeTo- U CaMOJETOCTPOCHUH, aCTPOHABTUKE, aBTOMOOHMIIECTPOEHHH, IIPOU3BOICTBE
obopymoBaHus I HeQTSIHBIX CKBAKUH U CIIOPTUBHOI'O MHBEHTAPS, MOPCKUX CYyJIOB,
CKOPOCTHBIX ITOE€3[I0B. PaquanuvoHHas CTOWKOCTBH IO3BOJSET MCIIONB30BaTh UX B
TEPMOSIEPHBIX peakTopax. I3 OKCHIOB CKaHIWA W KaJlbLUsd, a TaKKe CKaHIWsi U
[UPKOHHMSI TTOJIy4ar0T BEICOKOTEMIIEpaTypHYIO KepaMuKy. CKaHIUHi IpUMEHAeTCs s
MIOJIYYEHUsI JIa3ePHBIX KPUCTAIJIOB, BBICOKOKaYECTBEHHOI'O OINTHYECKOIO CTEKIa,
HHU3KOTEMIIEPATyPHBIX CBEPXIIPOBOAHUKOB. OnHako KpymHOMacITabHOe
UCIIONB30BaHUe CKaHIHs CHEP)KABAETCS BBICOKOM IIeHOM, 00yCIOBIEHHOW MAallbIMU
00bEMaMK €ro IPOM3BOJICTBA W CIIOXHON TEXHOJIOTHEN MollydeHusd. B mpupone
CKaHIWH paclpoCTpaHeH CpaBHUTENBHO IHpoko (ki1apk — 0,0017 %), Ho HaxomuTCA
IIPEUMYIIIECTBEHHO B  pPAacCessHHOM  COCTOSHHM B BHIE  IIPUMECH B
CKaHAMMCOMepXKaIUX pyAaX MECTOPOKICHUW IPYIHUX IIOIE3HBIX HCKOIAEMBIX, B
KOTOPBIX M3BEeCTHO OkoyiIo 30 MUHEpAJIOB C CONEPXKAHUEM €TI0 OKCHAA OT COTBIX IO
JECATBIX JOJeld MpPOIeHTOB. [loaToMy OCTPO BCTaeT HEOOXOAWMOCTH CO3LAHUS
 HOBBIX TEXHOJOTHH, MO3BOJSIOIIUAX MPOU3BOAUTH CKAHIUN U €ro Coe,HHHeHHH u3
0eIHOro, B TOM YHCIIE BTOPUYHOTO M TEXHOTEHHOTO, CHIPhS M B Ka4ecTBE IOOOUHBIX

IIPOU3BOACTB OT YK€ MMCIOIIUXCA.

B cBsasu ¢ ateM, pabora I.M.byHBKOBa, HMMeromas IENbI0 pa3paboTKy
BBICOKO3(D(MEKTUBHON, SKOHOMUYECKH IPUEMIIEMOA TEXHOJIOIHMH HW3BIIEUEHUS
CKaHAMWS W3 PAacTBOPOB ITOA3EMHOTO BBIIIECIIAYABAHUSA ypaHA, SBIAETCS BIIOJIHE

aKTyaJbHOM.



Hayuynas HoBH3Ha

Cpeavt OCHOBHBIX PE3yJbTaTOB, COCTABILIIOIIMX HAy4YHYIO0 HOBHM3HY paOOTEHI
MOYKHO BBIJIENIATH CIIEIYIOMIEe:

- BIIEPBBIC YCTAHOBJICHHBIE 3aKOHOMEPHOCTH KOHBEPCUH CIIOKHBIX (PTOPUCTHIX
conei Na, Fe u Sc B ruapokcuze HaTpUs HUCIOIB30BAaHBl I CEJIEKTUBHOIO
pasneyeHus xele3a U CKauus, ¢ moimydenueM 98% dropuma ckanms;

- pe3yIbTaThI pacyeTa HOHHO-MOJIEKYJIIPHOIO COCTaBa PACTBOPOB IIOJ3EMHOIO
BBIIETAYMBAHAS WM  CO3JaHMe MHOTOKOMIIOHEHTHOW MOZENW IJIf  pacdera

KoMILTekcooOpa3zoBanus Sc 1 Th B mmpokux npenenax pH 1 cocTaBos.

CreneHb 060CHOBAHHOCTH HAYYHBIX MOJI0KeHHIH H BHIBOJOB H
npakTHyecKasi HEHHOCTh padoThI

B mpesncraBieHHOM paboTe aBTOPY yHaloch IPAKTUUECKU PEIIUTh CIOXKHYIO
TEXHOJIOTHUECKYIO TIpobiieMy - pa3paboTarh 3P HEeKTUBHYIO TEXHOIOTHIO U3BICUEHHS
CKaHIMsS W3 PacTBOPOB TIOJ3€MHOTO BHIIIEIAUMBaHUSA ypaHa. B pamMKax pelleHus
STOM 3aHaud CHHTE3WPOBAaH psJ HOBBIX TBEPABIX O3KCTPAareHTOB HA OCHOBE
MIOJUMEPHOTO HOCUTEIS, OTIPEIeTIeHbI YCIOBUS COPOLIUY UMHU CKaHIUS U IPUMECHBIX
SIIEMEHTOB, HM3y4YeHa KOHBEPCHUS CIOXKHBIX (TOpHUCThIX coied Na, Fe u Sc B
ruapokcu e HaTpus. Ha OCHOBe 3THX HCCIeIOBaHMM MPEIOKEHBl TEXHOJIOTUYECKHe
mapaMeTpsl Tpollecca, MPOBEIESHBI OMBITHO-IPOMBIIIICHHBIE HCIBITaHUSI. Takoe
IIOCTpOeHue paboTHI, Oe3yCIOBHO, SBISETCS €€ JOCTOMHCTBOM. MHOTOCTOPOHHOCTH
HCCIIeIOBaHMS TTOTpeOoBaa UCTIONb30BaTh PA3INYHbIE UCCIE0BATENBCKAE METOBL:
P®A, PCMA, osnextponHas wMukpockonus, WK-cnmexrpomerpus, paguoMeTpus,
XHMHYECKUN aHallu3. ABTOp pabOThI HE TONBKO OPHUEHTHUPYETCS B METOAUYECKUX
OCOOEHHOCTSIX WCIIOJNIE30BaHHBIX METOJOB, HO U KOPPEKTHO HHTEPIPETUPYET
pe3yIbTaThl UCCIIEIOBaHUH.

OOOCHOBaHHOCTh HAYYHBIX TIOJOXKEHWM, BBIBOJIOB U peKOMEHAalul
IUCCEPTAIMOHHON pabOThl COMHEHHWI HE BBI3BIBACT, TaK Kak OHHU 0a3upyroTCs Ha
byHIAMEHTATBFHBIX TIPEICTABICHUSIX XUMHHU PacTBOPOB, SKCTPAKIUM U HOHHOIO

06M6Ha, " HC IIPOTUBOPCYAT U3BCCTHBIM CBCIACHUAM B STOM 00JaCTH 3HAHUIA.
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OyHIaMeHTaJbHOE 3HaUeHHe pabOThI 3aKIIOYAETCS HE TOJBKO B MONYyYSHHH
HOBBIX JaHHBIX, HO W B OKCIEPUMEHTAIBHOM IIOATBEPKICHUH BO3MOXKHOCTH
BBIJICTICHUS COCTMHEHUM CKaHAN U3 PACTBOPOB IIO3EMHOI0 BHIIIEIAYNBAHMS YpaHa.
M3 5TOr0 BBITEKAET U IJIaBHAs IPaKTHUYECKas L[EHHOCTH MPENCTaBICHHON pabOTEl —
CO3[1aHa OIIBITHO-IIPOMBIIICHHAs] yCTAHOBKA TOIYTHOI'O W3BJICUCHHUS CKAHIUS Ha
[enTpansHoM ydacTke JlanmaTtoBckoro mectopoxaeHust AO «/lamyp» cOBMECTHO ¢
AO «I'CIT».

3ameuaHus no cogep:RaHNI0 paGoThI

IIpu ananmsze [OUCcepTalMOHHOM paboTrel [ .M.ByHBKOBa  BO3HHKIH
CJIEAYIOIHE BOIPOCHI U 3aMEUaHHUS:
L B nmuteparypHOM 0030pe M TEKCTe MUCCEpPTAIlUM OTHOCHUTENLHO Mall0 CCHLIOK
Ha PabOTBl OTE€YECTBEHHBIX YUCHBIX, B YaCTHOCTH, HE YIOMSHYTHI HCCIIEIOBAHU
c.H.c. UXTT ¥pO PAH A.I .Illupoxosoit u npod. C.ILSenko, HEMOCPEACTBEHHO
nocssaeHnele cuaTesy TBOKC Ha ocHOBEe QocdopopraHHUecKHX COSQUHEHNUN U UX
MPUMEHEHUIO [T SKCTPAKIMK CKaHIUS U3 PACTBOPOB BCKPHITHS KPACHBIX IIIIIAMOB.
2. B pasnmene HaydHON HOBH3HBI IHCCepTalMd B 1.1 yKa3aHo, 4YTO «C

HCIIOJIE30BaHUEM YCTaHOBHCHHOﬁ 3aBUCHUMOCTH CECJIICKTUBHOCTH HOHUTOB K HOHAM

CKaHIIUA OT CTPYKTYPHBIX OCOOEHHOCTEN HOHWUTOB CUHTC3UPOBAH PAA HOBBIX

TBEP/BIX KCTPAreHTOB». (CTp. 5). Kak MOXkHO chOopMyIHpOBaTh 3Ty 3aBHCUMOCTH U
KakuM 00pa3oM oHA OblIa ydTeHa IpH cuHTe3e? B Tekcre muccepramuy NIpsMBIX
YKa3aHWUU HET.

3. Tam ke, 1.2, yKazaHO, 4YTO «yCTAHOBJEHBI OCHOBHBIE 3aKOHOMEPHOCTH

COpOLMH ... U3 PACTBOPOB CEPHON U (BTOPHUCTOBOIOPOIHON KHCIOT». Pa3Be B pabote

IIPOBOAMIIACE cOpOIUs U3 pacTBOpoB HEF?

4. B rnase 2 (ctp.45) npu onmcanuwm npouecca cuntesa TBOKC ckazaHo, 9T0O «B
Ka4ecTBe  CTAOWIM3MPYIOIIMX  KOMIOHEHTOB  OBbUIM  HOGABIEHBI  TpPH-H-
oktwipochunokcun u ThDy. Kakum 00pasoM 5TH KOMIOHEHTHI IPOSBILIOT
CTaOMIM3HpYIOIlee ISHCTBHE U B YEM 3TO IPOABIIAETCS?

% B gem pois BBIIEpKKH peakimonHoi cvmecr mpu 90°C B mpomecce cuHTe3a

TBIKC?



i

6. Kakum obpazom ycranosieno Haxoxaerne 201K 8 TBOKC B auMepHOM
COCTOSIHMM U 9eM 3TO JOKa3aHO?

7. Kaxue oTxompl 00pa3zyroTcs B IIpoliecce M3BICUCHMs CKaHIUS M3 PAacTBOPOB
IIOJI3¢MHOTO BBIINIETIAYMBAHNSA ypaHa, UX COCTaB, KyAa OHHM Hampasistorcsa? Kynma
HanpasiseTcs Th-comepxamuii TpoIyKT?

8. MOoXHO 1 Ha OCHOBE IIPOBEIECHHBIX HCCIEeNOBaHWM (ryiaBa 3) COMOCTABUTH
s dexTuBHOCTS NpuMeHeHus: HoHUTOB U TBOKC? MoXHO i 1aTh PEKOMEHIAIIH O
IIPEIIIOYTUTENEHOCTA TOIO WM WHOTO BUJA U3BICUCHUS CKAHANS B 3aBUCHMOCTH OT
pa3HBIX (PaKTOPOB?

0. Mmerorcss HeOONMbIIUE MOTPEITHOCTH M HENOYeThl B OGOPMIIEHUH PYKOIUCH.
BerpeuaroTes OreuaTku W BRIPQKEHHS THIA «10 pH OIM3KOro K IUCTHILIMPOBaHHOM
Bojie». OIHOBPEMEHHO MCHOE3YIOTCS BEIPAXKEHHS KOHIIEHTPAI B MI/TT B MI/IM® U
I

10. B nmuccepramuu He IpencTaBlieHa SKOHOMHYECKAS XapaKTEPUCTHKA OIIBITHO-
IIPOMBIIIIEHHON YCTaHOBKH.

BrickazanHrle 3aMedaHus He CHHMXKAKOT, BIIPOYEM, 0611'.[61“0 IIOJIOKUTEIIBHOTO

BIIEYATJICHHUS O JUCCEPTAIlMOHHON paboTe.

My6ankanuu
OcHoBHOE  coIepXaHWe  JWCCEPTAIIMH  OTPAXKEHO B 3 CTATHAX,
OIyOJIMKOBAaHHBIX B PELEH3UPYeMBIX HayJYHBIX M3IaHUSIX, PEKOMEHI0BaHHBIX BAK,
2 marteHTax Ha uso0pereHwe, 6 Te3ucax JOKTANOB HA BCEPOCCHUCKHX U

MEXIyHapOIHBIX KOHGEPEHIIUIX.

IIpensioxkeHns MO pacIIMPEHHOMY HCIIOJIb30BAHHIO
PesynbraTel pabOTBl MOTYT MPENCTABISATL HMHTEPEC U CIIELUANUCTOB,
paGoTaonUx B OOTACTH HMOHHOTO OOMEHA H OKCTPaKLUUU, TUAPOMETALTYPrHN
CKaHIUS M €ro CIIaBOB, B YaCTHOCTH, B POCCHICKOM XUMHKO-TEXHOJIOTHYECKOM
yHuBepcurere uMm. [ WM. MeHnneneesa, HNHcTuTyTE METALUTYypruud M
marepranosenenus PAH nm. A.A. baiikoBa, HUTY «MUCuCy», CITIoITU(TY). B
IIPAKTUYECKOM IPUMEHEHHH pPe3yJIbTaTOB PabOThl MOTYT OBITH 3aWHTEPECOBaHBI
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NPENNpUsSTUs LBETHOM MeTtaurypruu, Takue kak BA3 mw YA3 OK PVCAII,
3aHUMAIOIIUECS TIOIyYEeHUEM CKaHIUS U €r0 COSOUHEHWUW W3 BTOPUYHOI'O CHIPHS, B

HaCTHOCTH KpaCHOTO IuiaMa IiIMHO3EMHOT'O ITPOU3BOACTBA.

3akiiroueHue

C  yd4eToM  aKTyalbHOCTH  BBIODAaHHOTO  HANpaBICHUS,  HAYYHOH
00OCHOBaHHOCTH, OPUTHHAIBHOCTH W HOBU3HBI TEXHUYECKUX pPa3palOTOK, a TaKKe
UX 3HAQUEHUs [JIS CO3[aHUs TEXHOJIOTMM IIOJNyd4eHWs CKaHIUS U er0 COeAMHCHHH,
MOXHO CJieNlaThb BBIBOJ, UTO JHccepTanMoHHas padorta I'.M.byHbkoBa sBIseTCS
3aKOHYEHHOM Hay4YHO-KBaIU(UKAIMOHHON paboTON U oTBeuaeT TpeOOBaHUSIM K
IYCCepTalysIM Ha COMCKAaHWE YUYEHOU CTEIeHW KaHInuaaTa HayK, OIpeneaEHHbIM 1. 9
ITonoxxeHus O IPUCYKACHUHN YUEHBIX cTeneHe B YpDY, yTBep K IEHHBIA MPUKA30M
pekropa oT 21 oxTsa6ps 2019 r. Ne 879/03, a e€ aBrop, bynskos I'.M., 3aciyxuBaet
IIPUCYXACHUS y4EHON CTEIIeHW KaHAMJaTa TEXHUYECKUX HayK IO CIEHUaIbHOCTH

05.17.02 - TexHONOTHS PeOKUX PACCESTHHBIX U PAJUOAKTHBHEBIX 3JIEMEHTOB.

OdunuanbHEIH OMIIOHEHT

3aBenyromuii 1adopaTopueit XUMUU T'eTePOTreHHBIX MTPOIIECCOB

OI'bYH Muctutyt xumun tBepaoro tena YpO PAH, n.1.1.

Cabup3stHoB Haune Anenesud ( L L
620990, r.Exatepunbypr, yi. [leppomatickas, 91, A9 .41 OL(‘:‘?(Q
e-mail: sabirzyanov@ihim.uran.ru,

ten.(343) 362-34-61
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