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OT3BIB HA AMCCEPTALMIO

OT3bIB OOUIIUAJIBHOI'O OIIIIOHEHTA
Ha auccepTanuio MayHr MayHr Aynra «/3BiedueHue CKkaHausi 3 KpacHbIX
[IUIaMOB aJIOMHUHHEBOIO MPOU3BOJICTBA», MPEACTABICHHYIO Ha COMCKaHUE
YYEHOM CTENEeHHU KaHAu1aTa TEXHUUECKUX HayK 1o crierquaibHocT 05.17.02
— TexHosorusi peIKux, pacCeIHHbIX U PaAUOAKTUBHBIX JJIEMEHTOB

Pa3paboTka mpoMbILUIEHHOW TEXHOJIOTUHU YTHIH3aLUU KPaCHOTO IIaMa
(KILI) amoMuHHEBOro MpPOU3BOACTBA SBISIETCS aKTyaJlbHOM 3ajadeid,
BOCTpeOOBaHHON BCEMM QJIIOMHUHUEBBIMU IpoM3BoAcTBaMH MHpa. K
HACTOSIIIIEMY BpEMEHH pa3paboTaHbl MHOXECTBO METOJIOB U CIOCOOOB
xummu4deckoil nepepabotku KIII, Ho HU OAWH U3 HUX HE CTaJl MPOMBILIIEHHOM
TEXHOJIOTHEN BBUY 9KOHOMHUYECKOU HeresecoobpasHocTu. CeroaHs KpacHbIH
oylaM B HeOONbIIMX  KOJIMYecTBaX  MOTPeOssieTcss  LEeMEHTHOU
IPOMBIIUIEHHOCTBIO W HUCHOJIb3yeTCs sl packucieHuss mnouB. Ob6a 3tu
cocoba  He  CIMOCOOHBI  MOJHOCTBIO  W30aBUTh  ANFOMUHHEBYIO
IPOMBIIIEHHOCTh OT JAHHBIX OTXOJOB M HE MO3BOJSIOT BbIAEHATh U3 KILI
LIEeHHble KOMIIOHEHThI. IMEHHO ckaHAMi siBiIsieTcsi HauboJsiee JOPOrOCTOSIIIUM
xoMmroHeHToM KIII u mpexncrasnser skoHOMU4ecKuid uHTepec. OQHAKO U ero
BoiiesieHne u3 KIII M3BECTHBIMH MeETOJAaMU [IOKa HE PpPEeHTadeNbHO.
ANIOMUHUEBAas] MPOMBIIJIEHHOCTh HYXIA€TCS B HAJEXKHOM SKOHOMUYECKHU
obocHoBaHHOM  cmocobe  yrunuzaumu KII, a  paccMmarpuBaemas
JUccepTalluOHHas paboTa SBISETCS OYEPEIHBIM IIaroM K PEIIeHHI0 3TOU
pOOJIEMBI.

[IpakTuyeckass 3HAYMMOCTb pPabOTBI MOJATBEPXKAAECTCS  BBICOKOM
3aMHTEPECOBAHHOCTHIO KPYITHEHIIIEro MUPOBOIO MPOU3BOAUATENIS aJTFOMUHUS —
poccuiickoii komnanuu PYCAJI B noucke T€XHOIOTMH YTUIU3ALUU KPACHOTO
IIJlaMa C BO3MOXHOCTBIO BO3BpaTa B MPOM3BOJCTBO MaKCUMAJIbHO OOJBIIETO
KOJINU€CTBA LIEHHBIX KOMIIOHEHTOB.

HuccepraninonHasi paboTa COCTOMT H3 BBEIEHHUS, JIUTEPATypPHOIO
0030pa, MSITH I71aB, B KOTOPBIX MPEACTABICHb OCHOBHBIE PE3YJIbTAaThl PaOOTHI
U X o0cyx/IeHHe, BEIBOJAOB U CIUCKa JUuTepatypsl. Jluccepranus usioxeHa
Ha 152 crpaHunax MamIMHOIIMCHOIO TeKCTa, coaepX uT 20 pUCYHKOB u 42
tabaupl. CIUCOK TUTepaTyphl BKItoYaeT 146 HAaMMEeHOBaHUM.

O611eCTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«Uncrutyt Jlerkux Marepuanos u Texnonoruit» (OO0 «UJIMuT»)
JlenuHckwuii np-T 1.6, ctp. 21, r. Mocksa, Poccuiickas ®enepauus, 119049
ten. 8 (495) 720-51-70, 106.12-12, E-mail: ilmit@rusal.com
OKI1006865959, OTPH1177746195274, UHH7706446985, KIII1770601001




Bo BBemeHum O00OCHOBaHa aKTyaJbHOCTh TEMBI JIUCCEPTALIUH
chopMyJTHPOBaHBI LIeJb U 33141 UCCIIeIOBaHUs, H3JI0’KEeHbI Hay4YHasi HOBU3HA
Y IPaKTHY€ECKasl 3HAYUMOCTh pabOTBHI.

B rnase 1, mpencraBnsonieid co0oi JMTepaTypHbI 0030p TMpoOBeIeH
aHaJIM3 JIMTEPATYPHBIX JAHHBIX, OTPAXKAIOIIMX COBPEMEHHOE COCTOSIHUE paboT
1o KoMiuiekcHoi nepepadorke K11 ¢ u3BneueHueM U3 HUX peAKUX 3TEMEHTOB,
B TOM 4YHCJIe CKaHI¥sl, 1 MAaKpOKOMITOHEHTOB, TAKUX KaK aJlOMHUHHH, KeJie30 U
Ip. B BUJI€ Pa3UYHBIX JMKBUJIHBIX MPOAyKTOB. Ocoboe BHUMaHUE YJIEJIEHO
THIPOMETAIUTYPIMM  CKaHIusi. PaccMOTpeHBl KHCIOTHbIE M KapOOHATHO-
IIeJIOYHbIE METOJABl  BBIIEJTAYMBAaHUS CKaHAMS B BOJHBIE PacTBOPHI,
OoCaIuTeNbHbIe, COPOLMOHHBIE W SKCTPAaKI[HOHHBIE CIOCOOBI H3BJICUEHUS
CKaHJIMS K3 pPacTBOPOB BHIIIENIAYHUBAHUS, a TaKKe HEKOTOPblE METObI
cenapauu KIII gns oboramenust paznuyHbix (GpakLyii Mo xejne3y ¥ CKaHIUIo.
B nenoM B nuTepaTypHOM 0030pe IpecTaBiieHa JOCTaTOYHO MOJIHas KapTHUHA
COBPEMEHHOI0 COCTOSIHUSI WCCIAEAOBAaHUN W JOCTHXKEHUH B KOMIUIEKCHOM
nepepabotke KIII ¢ mosydyeHueM W3 HUX Pa3IMYHBIX MPOAYKTOB, HAXOASIIHUX
NpUMEHEHHUE B Pa3IMYHbBIX OTPACIIAX XO35IHCTRA.

B rnaBe 2 npencraBiensl ocHOBHbIE xapakTepucTuku KIII, ¢ xoropsiMu
IIPOBOIUIJIM UCCIIEIOBAHMUSI, COJIEPXKaHUE B HUX BCEX KOMIIOHEHTOB, B TOM YHCIIe
ckangusi, (pakunoHHbld coctaB KILI, MeTOOuKH BhIIIETAYUBAHUS W3 HUX
QIIOMUHUS M CKaHIUS, AHAIUTUYECKHE METOAUKU OIpEAENICHUs LEIEBbIX
KOMIIOHEHTOB M HpUMEHSieMble Jis 3TOro mnpuoopsl. Taike NPUBEACHO
onucanre 000py10BaHuUs JJIsi UHTEHCU(PHUKALIUK MTPOLIECCOB BhIIIECIAYUBaHUS, B
YaCTHOCTH JiabopaTtopHoi yctaHoBKH bynaBa-I1 ¢ nporounsiM peaktopom. B To
e BpeMsi, ONTMCaHue KaBUTAlIUOHHON YCTAHOBKH, TaK)Ke UCIIOJIb30BAaHHOM IS
MHTEHCU(UKAIMM BhIIIETaYMBaHUS CKaHAMs, MPUBEICHO B IJiaBe 3 B paznene
3.7

I'maBa 3 mnocsilleHa pa3pabOTKE M ONTHUMHU3ALUUM KapOOHATHOIO
BBIIIIEJIaYMBaHUsl CKaHAUsl M3 KPacHBIX IUIaMOB. B 3TOH riaBe moapoOGHO
paccMOTpeHa XHMUsl MPOLECCOB, MPOTEKAIOIIUX B Tpex(a3HbIX CHCTEMAaXx:
TBepAoe — )uakocth — raz CO,, rae B kadectBe TBepaoro BeicTymaer KIII,
KUIKOCTA — KapOOHATHBIA BOJHBIA BBILIEIAYMBAIONIMI pacTBOp U rasza —
OapOoTupyeMblii uepe3 MyJiblly yriekuchbid ra3. IlokazaHo, 4To B Takux
cUCTeMax BO3MOXHO MPOTEKAaHHE TUAPOJUTHYECKON MOJIMMEpU3aLUH
COEIMHEHUN aFOMUHMS U CKaHAUSI C 0Opa3oBaHMEM KaK WHIUBUAYaJbHBIX,
TaK M CMEIIaHHBIX TOJIMSIAEPHBIX COEAMHEHUN, 00pa3yloluX BTOPUYHBIE
OCaJIKH.

Briienenue ckaHausi BO BTOPUYHBIE OCAJIKH SBJSETCS OCHOBHOM
NPUYMHOM HU3KOM cteneHu uspieuenus: ckanaus w3 KIII npu kapboHaTHOM
BbIlleIauMBaHuu. boyee mnoapoOHOe wu3ydeHUWE TIOBENEHHSI CKaHIUS B
pPacCMOTPEHHBIX  TpeX(a3HbIX  CHCTEMax  MO3BOJWIO  ONPEAESIUTh
HEOOXOAMMBbIE YCIIOBHUSI MPOBEACHUS IMpolLecca  BhIIIEJadYdBaHUSA C
MOBBIIIEHUEM BBIXO/a CKaHAMS B pacTBOp ¢ ~ 17-20 % nmo 60-65 %, uro
COCTaBUJIO OCHOBHOE JOCTHXXEHHE paccMarpuBaeMoil paboTel. B sToi xe
rJiaBe IIPOBEICHO OINKUCAHKE PEe3yJIbTATOB [0 HHTEHCU(PUKAIIMU KapOOHATHOTO



BBIIEJIaYMBaHUs B TMPUCYTCTBUU YJIBTPa3ByKOBOH 0OpabGOTKH IyNbIbI, a
TaK>Xe IIpY IIPOBEICHUU JUHAMUYECKON KaBUTAIlUH B CLIELIMAIBHOM armapare-
KaBUTaTOpe C COIUIOM CJIOXKHOH KoHburypamuu. Ilokazano, 4ro mnpwm
IPOBEICHUH YIBTPa3BYKOBOM OOpabOTKH YCKOPSIFOTCS KaK IPOLIECCHI
BhienaunBadus ckanaus w3 KII, Ttak ¥ mnponecchl TUAPOIUTUYECKOM
NOJIMMEPHU3aLIMK ¢ 00pa3oBaHUEM BTOPUYHBIX 0caakoB. [Ipu BhllenaunBaHuH
ckanausa u3 KIII B annmapare-kaBUTaTOpe CKOPOCTh 00pa30BaHUsI BTOPUYHBIX
OCaJIKOB, IMO-BHAMMOMY, Majla, 4YTO MO3BOJISIET MPEAOTBPAaTUTh B HHX
BbIJIeJICHMEe cKaHausa. Ha oOCHOBaHMM TIPOBEAEHHBIX  HMCCIEIOBAHUU
pa3paboTaHbl yCJIOBHs KapOOHaTHOro BblmenadunBanus ckanaus u3 KII ¢
U3BJICYEHUEM U3 HUX B UEPHOBOM CKaHJMEBbINA KOHIEHTPAT 10 65 % ckaHaus.

B rmaBe 4 omnmucaHbl pe3yibTaTbl HCCIENOBAHUN 110 HU3BJICYEHUIO
aimroMuHus U3 K1 B menoynbie pacTBOPHI B YCIOBUSX TEMIIEpaTyp, OJIU3KUX
K TemIlepaTypaM KHUIIEHUS HCXOJHBIX IIEJIOYHBIX pacTBOPOB, HO MpH
aTMocepHoM JnaBiieHUWU. [loka3zaHO, YTO B 3THUX YCJIOBUSX MaKCHUMAaJIbHO
JOCTUIaeMO€e WU3BJICUEHUE ATFOMUHUS B IIEJIOYHbIE PACTBOPBI COCTABISIET 25-
30 % ot ero ucxomnoro conepxanuss B KIII. TloBelmieHuto creneHu
U3BJICUCHUS]  QJIIOMUHHMS B  IIEJIOYHBIE  PacTBOPbl  CIIOCOOCTBYET
npeaBapurenbHoe MexaHoakTuBupoBaHue KIII, a Ttaxxe ux cnekaHue c
tBepAbIM NaOH npu Beicokux Temnepatypax. [{is BeIACICHUS aJIOMUAHUS U3
pacTBOPOB BBILIECIAYUBAHUSI IPOBOAAT CATypalUIO YIJTIEKUCIBIM TIa3oM C
NOJIydeHHEM  OCaJKOB  THApOATOMokapboHaTa  HATpUs. Craguro
BBILLICJIAYMBAHKS AJIOMUHUS BOJHBIMM pacTBOpaMM T'MIAPOKCHAAQ HaTpUs
NPEUIOKEHO UCIONb30BaTh KakK IIPEJBAPUTENBHYIO II€pell BBIACICHUEM
CKaH/Msl, KOTOPbIM HE BBIIIEIAYUBAETCS B ITUX YCIOBUSX, YTO LEIECO00Pa3HO
TSt CHIDKEHUS BTOPUYHOT'O ocaikooOpa3oBaHus CMEIIaHHBIX
THIPOJIUTUYECKUX TMOJMMEPOB AIIOMHUHHUSI M CKaHIUS 0OpU KapOOHATHOM
BhILIlENIaYMBaHuU mnociieadHero. Kpome Ttoro, mpeaBapUTelbHOE HU3BJICYEHHE
amomuHus U3 K1 no3Bonsier noBBICUTH cofepxanue xkenesa B ocratke KIII,
T.€. IPOBECTU XUMHUYECKOe oforalieHue o xenesy s 0osnee 3hGpekTHBHOrO
€ro BbIECJICHUS B BOCCTAHOBUTEJILHOM ILJIaBKE.

B rmaBe 5 paccMoTpeHa onTuMuU3anmsa Xxumudeckoro obdoramenus KIII
IO JKeJie3y, KOTOpOoe B 3aBUCHMOCTH OT YCJIOBHI ITpeABapUTENHbHOM 00paboTKH
KIII moxet nocrurats ot 1,1 no 1,6 paza. MakcuMaiibHOE KOHLIEHTPUPOBaHUE
B 1,6 paza ObUIO OOCTUrHYTO Hpu mpeaBaputTenbHoM crnekanun KIII c
KapOOHATOM HATpHs U MOCJIeAYIOLIEM BhIIIeIauuBaHuU crieka 6,5 M BoaHbIM
pactBopoMm NaOH.

C y4YeToM TOJNYYEHHBIX OKCIEPHUMEHTAIBHBIX JaHHBIX, ObLIa
pa3zpaboTaHa MOAEPHHU3MPOBAHHAS TEXHOJIOTHMYECKas CXeMa KOMILJIEKCHON
nepepabotku KIII ¢ wucronp3oBaHHEM Ha HAYaJlbHOM CTaJWHM IPOIECCOB
U3BJICYEHUS AJTFOMUHUS U CKaH/IMS, 3 CYET KOTOPBIX MPOUCXOIUT XUMHIECKOE
oboramenune KIII mo »xene3y, Takke omucaHHas B rjaBe 5. JrTa cxema
BKJIIOYAeT B ce0s Tmpolecchl M3BJICYEHHS AMIOMUHUS U CKaHIus,
BOCCTAaHOBUTENIPHYIO IUIAaBKy JKejie3a M3 OCTaTKOB BBIIIEIAaYMBaHUS, U
KOMIUIEKCHYIO  Ilepepa0OTKy  IIUIAKOB,  TMOJYyYeHHbIX Ha  CTaJuH




BOCCTaHOBIICHU XKeJle3a, C JOU3BICUSHHEM U3 HUX BCEX OCTABIIMXCS [IEHHBIX
KOMITOHEHTOB, B TOM 4YHUCJIe CKaHausl, P30, uupkoHus u ap.

Ha ocHoBaHMM pa3paOOTaHHOH TEXHOJIOTHYECKOW CXeMBl OBLIH
NPOBEIEHBl YKPYITHEHHBIE J1a0OPAaTOpPHBbIE MCMBITAHUS HAYAIBHBIX CTagud —
IIIeJIOYHOIO BBILIENAYUBAHNS AIFOMUHHUSI M KapOOHATHOTO BBIIIETaYUBaAHUS
CKaHIMs C BBIJEJIEHUEM W3 PACTBOPOB COOTBETCTBYIOUIMX MPOMEKYTOUHBIX
NPOAYKTOB — THUAPOJIMTHYECKHUX OCaJKOB QIIOMHHUS W HYEpPHOBOTO
CKaHJMEBOro KOHLEHTpaTa, ¢ coaepkaHueM 2,6 % ckaunus. [IpoBeneHHas
II0CJIEJOBATEIbHOCTh  ONEpaldi MO3BOJIMIA TMOBBICUTh H3BJIEUEHHE B
KapOOHAaTHbIE PACTBOPHI HE TOJIBKO CKaHIMs, HO U TaKUX PEIKUX METaJUIOB
KaK UMPKOHMU, BaHaAUN, raqauid, Tutad, P39. 3akinrounTe/bHbIe UCITBITAHUS
MOKa3alld JOCTATOYHYIO 3¢ (PEeKTUBHOCTh pa3paOOTaHHBIX HA4YaIbHBIX CTaIUN
B KoMIlIeKcHOU nepepabotke KIII.

Ilo pa60Te MOKHO CA€JIaTh CJICAYIOIIHUE 3aMCHaHusl:

1. B aHanutuueckoM 0030pe mpHBeIeHbl MHOKECTBO CIIOCOOOB mepepaboTKu
KIII, ogHako TEKCT HOCUT OMNHUCATEIbHBIA XapakTep, MOCKOJbKY He
IpoBeJeHa aHajJuThYeckas paboTa 1O CpaBHEHHIO METOJO0B, WX
OPUMEHUMOCTH B IPOU3BOJACTBEHHBIX YCJIOBUSIX, HET JAaHHBIX O
ce0eCTOMMOCTH  TEeXHOJOTHYEeCKOro  Ipouecca U BO3MOXKHOCTH
OpraHu3alMy [POMBILUICHHON MepepadOoTKU, HE MpUBEACHb! JaHHbIE 00
anmnaparypHoM oQGOpMIIEHHH U JIOTUCTHUKUA JOCTABKHA BCIIOMOTATeNIbHBIX
peareHToB.

2. B rnaBe 3 (cTp.62) BBICKa3bIBaeTCsl IMPEIANOJIOKEHUE O MPOTEKaHHUHU
mpolecca TUAPOJIUTHYECKON MOoJMMepH3allid COeIWHEHUM CKaHIWs B
KapOOHATHBIX PAacTBOpaxX B MPHUCYTCTBHH IMPOTOHA YTOJIBHOH KHUCIIOTHI H
Jaxe oOpa3oBaHUE CMEIIaHHBIX [IOJMMEPOB CKaHAMS W aAJIOMUHHUS
(peaxkuuu 16-22). CrnenyeT oTMETUTH ciiabyro JOKa3aTelbHYIO 0a3y TaKHX
NPEANOoJOKEeHNH, He MOAKPEIIEHHYIO (U3UKO-XUMUYECKUMH METOJaMHU
aHanu3a W u3MepeHUi. [IpuBeneHb TOJIBKO KOCBEHHBIE A0Ka3aTelbCTBA
(puc.7). Taxkum oOpa3oM JaHHOE NPEANOJOKEHHE H CXEMY MOXKHO
CYMTATh JIMIIb HArJASJHOW AEMOHCTpauuedl U IpeAroIOKeHHUEM, HO He
JIOKa3aHHBIM (PAKTOM MPOLIECCOB MOJIUMEPU3ALINH.

3. Ha puc 7. npuBeaeHbl pe3ysbTaTbl HCCIEIOBAaHHS  KHHETHKH
ocankooOpa3zoBanusi. Ha rpadukax mpucyTCTBYIOT 0003HauyeHusa: «4 ea»,
«8 en», «12 en». OnHAKO HUKAKOrO OIPENENIEHHs] «EAUMHHUL» B TEKCTE HE
npuBeneHo. [lpuuém Ha rpaduxe naHbl OZHO3HAYHBIE BEJIMYUHBI, & B
MOMTUCH O] TpaduKOM HHTEPBAJIBI.

4. B 1.3 nOpuBOAATCA pe3yJIbTaTbl HCCIEAOBAHMM 10 BbILIE/IaYMBAHUIO
CKaHIusi BOAHbIM pacTBopoM Na,COs; mpu ynbTpa3ByKoBoi 0oOpaboTke M




pa3IUYHBIX pekuMax. B paboTe NpUBOIATCS pazivyus MPU MPSIMOTOYHOM
1 NPOTMBOTOYHOM BelleHUU Iponecca. [Ipuuém B TekcTe nuccepralyu U B
TEeKCTe aBTopedepaTa NpUBEAEH pa3Hble JaHHbIE. OCOOEHHO HEKOPPEKTHO
B TEeKCTEe aBTopedepara Ha cTp.9 ykazaHO, 4TO «ITO MO3BOJIUJIO MOIHSTH
U3BJIeYEHHE SC 3a [JBe CTyNEHHM BbIIIEIAYUBAHUS B  peXUME
nonynporuBotroka a0 49,2%, tabn.4, a npu OPOTUBOTOYHOM DPEXHUME OO
49,6%.» HeymecTHO ¢ TakOW TOYHOCTBIO MPHUBOJAUTH AAHHBIE O CTEIEHU
M3BJIeYEHHUS, eciau ero ucxonHoe conepxanue B KIII cocraBnser Bcero
0,009%. Cronp He3HAYHWTENbHBbIE pa3lU4UMsl CKOpEE MOXKHO CHHCAaTh Ha
HETOYHOCTb U3MEPEHUH U IPUHUMATh PAaBHO3HAYHBIMHU.

5. B rn.3.7. mpuBOIUTBCS KOHCTPYKIHS «allapaTa-KaBUTaTopa C COILUIOM
creuuanbHON KoHpurypauuu». CootHomenue T:OK = 1:15, remnepatypa
BplimenaunBagus  65-70 °C  (ctp.85). BosHumkaeT  Bompoc O
TEXHOJIOTUYHOCTH Takoro werona. HecnoxHo mnocuurars, 4YTO IS
BelAeJieHHsT | Kr CKaHOUsg HeoOXOIUMO HCIOoJB30BaTh 150 TOHH BOJBI,
KOTopylo HeoOxoauMo Harpetb ¢ 20 go 70 rpamycoB, ais 4ero
HeoOxoauMo 3aTpatuTh okoyio 10 000 kBt*u unu okosno 30 000 py6Grei.
DTO TOJBKO pacxoibl Ha HarpeB BoAbl. KwiorpamMm ckaHausi CTOMUT
MIPUMEPHO CTOJIBKO XKe€. ..

6. I'nmaBHOe 3ameuanue. [Ipu pazpaboTke TEXHOJIOTHH BBIICIICHUS CKaHIAUS U3
KIII B mepByro odepenap HEOOXOAUMO PACCUUTHIBATH IpEIBapUTENIbHbIC
IKOHOMHUUYECKHE MOJENH Ipolecca ¢ Yy4E€TOM KOHBIOKTYpPbl  L€H Ha
ckanauid. K coxaneHuro, B JUCCEPTALIMIOHHOM HCCIIEIOBAaHUU BOOOILlE HET
SKOHOMHYECKHX aCMEeKTOB TEXHOJOIHMH, KOTOpble HEOOXOOUMBI IS
JHACCEPTALINK 110 TEXHUYECKUM HayKaM.

CpenanHple 3amMe4yaHUs NPAKTUYECKHM HE BIMSIOT Ha OOIIYyIO
MOJIOXKHUTENBHYIO OLEHKY JaHHOM JUCCepTAalMOHHON paboThl, BHIMIOJHEHHON
Ha BBICOKOM HAay4YHOM H OJKCIEpHUMEHTaAIbHOM YpoBHeE. JloCTOBEepHOCTH
NOJIy4eHHBIX aBTOPOM pe3yJIbTATOB TOATBEPKIAETCS HCIOJIb30BaHHUEM
METOAMK JKCIIEPUMEHTa, COOTBETCTBYIOIIMX COBPEMEHHOMY HAyYHOMY
YPOBHIO C HCIOJIb30BAHUEM CEPTUPHUUHUPOBAHHOTO OOOPYIOBaHHUS, B TOM
yuciae (U3MKO-XUMHUYECKHUX METOJOB aHaimu3a (MeToJl JSMUCCHOHHOM
CIIEKTPOCKOIIMH C MHAYKIIMOHHO CBSI3aHHOW IIa3Mo#, crieKTpodoToMeTpus,
MOTEHUOMETPUYECKOE TUTPOBAHHUE), BOCIPOU3BOJUMOCTBIO Pe3yJIbTATOB,
MOJYYEHHBIX B JTAOOPATOPHBIX YCJIOBHSX, @ TaKKe HUX COIIACOBAHHOCTBIO C
OMyOJIMKOBaHHBIMU  [JaHHBIMHM,  TPEICTAaBICHHBIMH B  HE3aBUCHUMBIX
UCTOYHUKAX.




ABTOpedepaT TMOJHOCTBIO OTpaXkaeT COAECP)KaHHE JUCCEPTAIHH.
PesynbTaThl paboThI PEICTABICHB! B MaTepHaiax 4 Hay4YHbIX KOH(QEpEHIMi 1
OmyOJIMKOBaHBI B 3 CTaThsiX B JKypHajaX, BKIIOYEHHBIX B IIEPEYCHb
pelleH3UpyeMbIX HAyUHBIX M3/IaHHH Ul OIyOIMKOBaHHS OCHOBHBIX Hay4YHBIX
pe3yJIbTaTOB JUCCEpPTaLU.

[To cBOeMy COJEP)KAHUIO IUCCepTalMOHHas pabora MayHr MayHr
AyHra COOTBETCTBYET IaclmopTy Hay4HoH crnemmanbHoctH 05.17.02 —
TexHOJOTUsA pPEIKHX, PACCESHHBIX M PaJHOAKTHUBHBIX JJIEMEHTOB B YacTH
dbopMyIbl CIEeLIMAIBHOCTH «Co3znanue U COBEpPILIEHCTBOBAaHUE
TEXHOJIOTHYECKHX CXEM, PECYPCO-, FHEProcOepeKeHHe, OXpaHa OKpyXKaroLlen
IPUPOIHON Cpeabl B TEXHOJIOTMH PEAKUX U PAJMOAKTHBHBIX 3JIEMEHTOB», U
obnacTtu ucciegoBaHus «CrocoObl yTUIN3alUA TEXHOTEHHOTO W BTOPUYHOTO
CBIPbSD).

[To akTyaabHOCTH, HOBU3HE, IIPAKTUYECKON 3HAYMMOCTH JUCCEPTaLIMS
cooTBeTcTByeT TpeOoBaHusM «llonoxeHnuss O MNPUCYKIAECHHUU YUEHBIX
crenenei», yreepxaenHoro Ilocranosinenuem IlpaBurenncrsa Poccuiickon
Menepanmu ot 24 centsops 2013 roma Ne 842 (c u3MEHEHUsAMH |
JIOTIOJIHEHMSIMK ), TIPEIBSIBISEMbIM K IHCCEPTALUsIM HAa COUCKAHUE YYEHOM
CTENIEHM KaHJIujaTa Hayk, a ee aBTop, MayHr MayHr AyHI 3acily)KWBaeT
IPUCY)KJEHUST eMy YYEHOH CTeNeHM KaHAWJaTa TeXHHYECKHX HayK IO
criempangbHocTd  05.17.02 — TexHosorus peiaxkMx, pacCesHHbIX U
paaOaKTUBHBIX 3JIEMEHTOB.

['eHepalibHbIN JUPEKTOP
HuctutyTa nérkux MatepuanoB u Texaonoruit OK PYCAJI
JOKTOP TeXHIIﬁleCKI/Ix HayK, Ipopeccop .

Ipsyenko Anexcanap Hukomaesuy

2Y4.03. 2049,

r.Mockea, JleHuHckuid npocnekT, 6/21
Ten: 8-495-720-51-70 (po6 12-12)
E-mail:Aleksandr.Diyachenko@rusal.com
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