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Ha aBTopedepar aucceprauuy Beiabima Crenana Oserosu4a
«IloBbIIEHHE KOMILIEKCHOCTH NMepepadoTKH IIJIAMOB 3JIEKTPOJIHTHYECKOro
padHHEPOBAHUS BTOPHUYHOI MeIN», IPEJICTABICHHON Ha COMCKaHNUe Y4EHOH CTENEeHN
KaHIUAaTa TEXHMIECKHX HAYK 110 CIIeLHaIbHOCTH
2.6.2 «MeTtamnyprusi YepHbIX, LIBETHBIX U PEAKUX METAJIOB)

CoBpeMeHHO€E COCTOSIHUE CBHIPhEBBIX MCTOYHHUKOB JJIs IIPOU3BOJICTBA MEIM U BCE
Goyiplllee BOBJCYEHHE BTOPHYHOTO ChIpbs Kak pecypca Uil ee IpPOHM3BOACTBA
BBIHY)X/Ia€T paspadaThiBaTh HOBbI€ TEXHOJIOTWH, C OAHOH CTOPOHBI, Y4YHMTHIBAIOIIME
cBOE0Opa3ye COCTaBa TAKOTO ChIPbS, C APYroil — HEOOXOIUMOCTh M3BIICUECHUS IIEHHBIX
KOMIIOHEHTOB B CEJIEKTUBHBIE TOBApHBIE IPOAYKTEI, KOTOPbIE MOTYT OBITh PEaTN30BaHbI
Ha pHIHKE. B 9acTHOCTH, 10 OGBIYHON TE€XHOJIOTUH IEPepadOTKU IIIaMOB 3JIEKTPOIIM3a
MeIM KX MOABEPraloT CEPHOKUCIOTHOMY BBILIEIaYMBAHUIO Ui YAAJICHUS MEIH, a
3aTeM BBICYIIEHHBIE IIITaMBl HAIPABIAIOT HAa OKMCIMTENBHYIO INUIABKY C IOJy<dCHHEM
metaa Jlope ¥ 1IaKa, COJEPIKallero oJoBo U CBUHeNl. I1omyyeHHbIi TakuM oOpasoM
IIJIaK IUIaBSIT B BOCCTAHOBUTENBHBIX YCIOBUSAX C IOJYyYE€HHEM CBHHIIOBO-OJIOBIHHOIO
CILIaBa U OTBaJIbHOIO LIIAKA.

HemocTaTkoM Takoil cXeMbl SBISETCS HEBO3MOKHOCTD IOJYyYECHUSI CEIEKTUBHOIO
CBHHIIOBOTO M OJIOBSHHOTO IIPOIYKTa, a pealu3alys CBUHIIOBO-0JIOBSIHHOIO CIUIaBa, HE
MMEIOIIEro IOCTOSHHBIM COCTaB HEBBITOJHA. 3a4acTylo, TaKOH CIUIaB, K TOMY e,
COZIEPXKHMT JOCTATOYHO MHOTO cepedpa.

[105TOMY TIPHHATOE B JMCCEPTALMOHHOM HCCIEJOBaHMM HapaBleHHe Dabor,
CBSI3aHHOE C IIOJYYEHUEM CEJIEKTHBHOIO OJIOBSHHOIO M CBUHIIOBOIO IPOAYKTOB H
MOBBIIIEHHEM KOMIIIEKCHOCTH UCIIOIb30BaHMS ChIPbs CIELYET MPU3HATH aKTyalbHBIM.

JIns peanu3aldM TOCTABJICHHOH 3a[a4d CO3/IaHUS MalOOTXOTHOH TEXHOJIOIUM
nepepabotku 1u1amMmoB DPBM auccepTaHTOM HPOBENEH KOMIUIEKC HCCIICIOBaHMUHM,
BKJIOYAIOIIEee TIATeJIbHOE M3ydeHHe (a30oBOrO0 C€OCTaBa IIJJaMOB, IO03BOJIMBIICE
0OHAPYKUThH HOBbIE (a3bl, COOTBETCTBYIOLIME BTOPUYHBIM MIHEpaIaM MEIH: TMHAPHUTY
CuPbSO4(OH),, xo6smeruty Cus(SO4)2(OH)s'4H,0 1 6pomantuty Cuy(OH)6SOs.

OOGOCHOBaHHOCTh M JOCTOBEPHOCTh HAayYHBIX IIOJIOKEHHM M  BBIBOJOB
IIOTBEPXKIAETCS IpEACTAaBIEHHBIM B paboTe NpPEeICTAaBUTENBHBIM  00BEeMOM
SKCIIEPUMEHTANBHBIX JAHHBIX, MCTIOJIB30BaHHEM CTATHCTHYECKUX METOIO0B 00paboTKH
pe3ylbTaTOB M  [PUMEHEHHeM  KOMIUIEKca  (M3MKO-XMMUYECKHX  METOIOB
UCCIIEIOBaHMH.

AHaU3bl COCTABOB OOBEKTa MCCIENOBAHUS W MPOLYKTOB €ro HepepaboTKH
IIPOBOJWINCH C KCIIOJb30BaHAEM COBPEMEHHBIX aTTECTOBAaHHBIX METOMUK U METOJOB
MCCIIEOBAHMA: IPOCBEUYMBAIONIAs OIEKTPOHHAS MHKPOCKONHUS (MHKPO3OH/OBBIM
aHANN3) — CKAaHUPYIOUIMil snekTpoHHsii mukpockon (COM) ¢dupmer Hitachi High-
Technologies Corporation S-3400N, oCHamleHHBI PEHTTEHOBCKAM  OHEPro-
mucnepcioHHbIM  criektpomerpoM  NORAN,  peHTreHo¢uyopecUeHTHbIH U
pentreHodaszosbiii ananuz — WorkStation ARL9900. ['paHyTOMETpUYECKUH aHAIU3
0o0BeKTa MCCIECNOBAaHMS BBIIOJHEH Ha JIA3€pHOM aHajlu3arope pa3MepoB HacCTHI]
MuxpoCaiizep-201. AHanu3 IUIOTHOCTH OOBEKTa HCCICJOBAHHA INPOBEACH C



MCIIONIb30BaHueM renreBoro nukaomerpa AccuPyc 1340. KoHueHTpanyyu HOHOB MeH,
cepeOpa, cBUHLA M Oapus B pacTBOpPax ONPENEJICHbl TUTPHUMETPHIECKUMH,
(OTOKOIOPUMETPUIECKUMH U TPABUMETPHIECKUMHI METOAAMH.

Bonblioe BHMMaHWEe B paboTe YAeNeHO pa3paboTKe aMMUAYHO-aMMOHUIHOTO
BBIN[ETa4uBaHUs Meau. [IpoBeieHO TepMOAMHAMUYECKOe 000CHOBAHHE ONMTHMAaTbHBIX
PEXHMOB CElEKTHBHOTO aMMHaYHO-aMMOHHITHOrO obe3mexuBanus uuiama JPBM, ero
pE3YyNIbTAaThl MOATBEPIKAEHbl AKCIEPUMEHTANBHO. IIpelnoKeHsl TEXHOJIOTUYECKUE
nmapaMeTpsl pexuma BblenayuBaHus. IlomyveHHble HOBBIE 3HAHUS IIO3BOJIMIIM
IPEIOKUTh TEXHOJIOTHYECKYIO cXeMy IepepaboTku nuiamoB JPBM B pasnudHbBIX
BapuaHTax. PaspaGoTaHa TEXHOJIOFUs OOECCBUHIEBAHUS IITaMOB C alCTaTHBIM
BBIIIIEIAYABAaHUEM  OO€3MEKEeHHBIX IIUIAaMOB M ITOCHEAYIOIIMM  OCaKIACHUEM
CEJIEKTHBHOTO CBHMHIOBOTO NPOAYKTa — Cyjib(ara cBuHua. s ynanenus OGapus u3
00eCCBUHIIOBAHHOIO IIJIaMa MpPEIIOKeHa TEXHOJIOIHUs KapOOHU3AUH C TOCIeTyIOIUM
alleTaTHHIM BBILIENauHBaHueM 0apHs U €ro ocaxaeHueM B Buie cyabdara. IIpenoxeH
pSIZl BApMAHTOB JaJIbHENIIEN TEXHOJIOTUH NepepaboTKu 00eCCBMHIOBAHHOTO IIIaMa C
BLIZIEJIEHHEM OJIOBA B OJIOBSHHBIM CENEKTUBHBIM MPOAYKT U MONyYeHHeM cepebpa uiu
ero cyIb¢uaa ¥ KOHLIEHTpaTa 61aropoAHbIX METAIOB (B OCHOBHOM, 30J10Ta).

Pe3ynbTaThl, MOTyYeHHBIE JUCCEPTAHTOM, a TakXKe JaHHbIE UM B aBTopedepare
PEKOMEH/AIMK KMMEIOT BaXXHOE 3HAYEHME JUIA CO3[aHUSI HOBBIX TNPOHM3BOJCTB IO
nepepaloOTKe ILIAMOB 3JIEKTPOJIH3a MEIM WIM PEKOHCTPYKIMH CTapblX, NMPUYEM HE
TOJIBKO B IIPOM3BOJICTBE BTOPUYHOM, HO U IIEPBUYHOMN MEMIH.

3ameuanus no padore:

1. TIoHATHO, YTO HCCIIEAOBATENO MPHUILIOCH paboTaTk C TEM MaTepHAlOM,
KOTOpPBI# ObUT MOJNy4eH B KauecTBE UCXOAHOro. TeM He MeHee BBI3bIBACT
BOIPOC BLICOKHE COAEPKaHUS B UCXOJHBIX IIamMax Oapus, XJIopa, AUOKCHIA
KpEMHHMSI, a TaKe 30J0Ta. TpPyIHO 3TO OOBACHHTH COCTABOM HCXOJHOH
aHOJHOM MeaM, KoTopas [MpelBapUTEIIbHO IIOJBEPraeTcs OTrHEBOMY
padbunupoBanuro. [IoBbIIIEHHOE COAEpKaHME APAarMeTalioB BO BTOPHYHOM
CHIPbE, KaK IPaBHJIO, CBS3aHO C IepepaboTKOH 3JeKTpoHHOro Jjoma. Jlis
MacCOBOI'0 € BTOPUYHOTO ChIPbsi OHO BPsJ JIU XapaKTEPHO.

2. OOpainaer Ha ceOsi BHUMaHHE OONBIIOE KOJUYECTBO PAsHOro poAa CTOKOB,
KOTOpblE HampaBJsIOTCd Ha HeWTpainusanuoo. Ho sToT mpouecc cBsizaH ¢
Pa3BETBIICHHON CXEMOM U YCII0XKHSIET TEXHOJIOTHUIO.

3. C 4eM CBf3aHO HM3KOe H3BJieHUeHHe 3050Ta, 77-78 % mo pesynabTaTam
anpoGauuu (cM. crp.22)?

3ak/oueHue

INpencraBiendsle B apropedepaTe HayuHble M IPAKTUYECKHE pe3YJIbTaThl
CBUJIETENBCTBYIOT O TOM, YTO JAUCCepTalnoHHas padora Beigeima Crenana Onerosuya,
ABJIAETCA HAYYHBIM HCCIIeIOBAaHUEM, HAIIPABJIECHHBIM Ha MOBBIIICHHUE KOMILIEKCHOCTH
nepepaboTKM IPOMIPOAYKTOB METAUTyPrHYeCKOro IPOU3BOJCTBA, aKTyallbHOCTh
KoToporo obycnosnena [TocranosienuneM IIpaurenscTsa PO or 29 nexabdps 2023 roza
Ne 2394. JluccepTaloHHas paGoTa [OJIHOCTBIO COOTBETCTBYET TPeOOBAHUIM
«ITonoxxeHHsT o TOpsAAKE MNpPHUCYXAeHUs ydeHbIx cTemeneir B HUTY MUCHUC» u



TpeboBanusaM 1. 9 IloJoKeHUS O NPUCYKAECHMH YYECHBIX CTEIeHEH, yTBEepXKIEeHHOIo
[TocranoBneduem IlpaButensctBa P® ot 24 centabps 2013 roma Ne 842,
OpETBABISIEMBIM K KaHIUIATCKMM JUCCEPTalMsM, a ee aBTOp 3aclyXXHBaeT
IPUCYXKIEHUST MCKOMOM CTENeHH IO Hay4HOH crenmanbHoCcTH 2.6.2. «Metauryprus
YEepPHBIX, LIBETHBIX U PEIKUX METAILJIOBY.

ITpodeccop kadenpsi "MeTautyprus U 06orameH’e Noae3HbIX HCKOMaeMbIX"
['opHo-MeTautyprudeckoro vHCTUTyTa M. O.A. baiikonyposa

"Kazaxckuit HaitnonaneHblii MccnenoBarenbckui

Texuuueckuit YausepcuteT uM. K. Carmnaesa (Satbayev University)",

K.T.H., ipodeccop

01.10.2024 ~—/— Hypnau Kanuesuu JJocmyxamenos

| X 7
Anpec: 050013, Asma:rﬂ, Wk 1Ca TnaeBa 22 a
Tenedon Mo6.: +7: ‘777 210 1849

Anpec BHGKTpOHHOI/I HQ‘ITI;L. nurdos@bk ru

Ilonnuce Hyprana Kanuesuua Jlocmyxameooea 3aBepsiio:




