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Ha aBropedepaT auccepranuu Beiapima Crenana Quieropuya
«IloBblLIeHne KOMIIIEKCHOCTH NepepaboTKH MIAMOB JIEKTPOJIUTHYECKOI0
PadguHApOBaHUs BTOPHYHON Meqn», IPEeICTABICHHON HA COMCKAHME y4€HOM cTerneHu
KaH[U/1aTa TEXHUYECKUX HayK I10 CIEI[HAIbHOCTH
2.6.2 Meramryprus 4epHbIX, [BETHBIX M PEIKHX METAJJIOB

ITepepaGoTka MIaMOB 3JIEKTPONUTHYECKOrO pahHHHPOBAHUS BTOPHYHOU MeIu
(OPBM) Ha GONbIIMHCTBE MPEANPUATHI He YHUKAIbHA, OHA AHANOTHYHA W3BICYCHUIO
ICHHBIX KOMIIOHEHTOB M3 IIJIAMOB BJICKTPOJIMTHIECKOTO pabHWHUPOBAHHS IEPBHYHOM
MCAM ¥ COCTOMT U3 OOe3MexmBaHus, IUTaBKH (mpu Temmeparype 1150-1250 °C) e
TNOCNeAYIOIUM padUHUPOBAHHEM C MONYYEHHEM CIUIAaBa 30J10Ta JUraTypHOro (cruiaBa
Hope). ITnaBka comnpsikena ¢ nmotepsmu OJ1arOpOIHEIX METAILIOB, a TaKKe Pean3yeTcs
B YCIOBMAX IIOBBIIEHHOrO WCHApeHus CBUHIA. CBHHEN ¥ OJIOBO, CyMMapHOe
COZCpXKAaHUE KOTOPBIX MOXET JOCTUraTh B Luiamax Gosee 40 %, He W3BJIEKAIOTCS U
OCTAKOTCS B OTXOJAax IMHUPOMETAIypPrU4ecKoro IpOM3BOICTBA CIIaBa. B HAcTOsIEe
BPEMS THAPOMETAITYPIrUYECKUe TEXHOJIOTMH HE HAIUIM LIMPOKOrO MPUMEHEHHUS IS
nepepabOTKY LITAMOB U3-3a Maoif 5 (DEKTHBHOCTH pas/ieNleHHsi KOMIOHEHTOB; HI3KO#
KOMILIEKCHOCTH NepepaGaThiBaeMoro ChIpbs 1 Ap. C yueToM COBpeMEeHHBIX TpeGoBaHHil
K KOMIUICKCHOCTH  HCIIOJIb30BaHHS ~ CBIPbS, PECypco- U 9HEProcOepexeHHIo,
CTUMYJIMPOBAHUIO Pa3spabOTKU «3ENEHBIX» TEXHONOTUMH B paMKaX —pealn3aiyn
KOHUENIMA ~ YCTOMYUBOTO — PasBUTHA OSKOHOMHMKHM TIOBBIIEHHE 5((heKTHBHOCTH
M3BJICYCHUS MEIM M KOHLEHTPHPOBAHHs ONaropoJHBIX METALIOB (C IOMYTHBIM
U3BICICHIEM CBUHIIA U 0510Ba 13 UiTaMoB OPBM sBrsiercst akTyansHOM 3anayei.

Ieanio paGoTel aBTOpa sSBHIACH Pa3paboTKa SHEPro- u pecypcocbeperaroiero
THIPOMETAITYPrUYecKoro crocoba nepepaborku nuiama DPBM, obecrneunBaroniero

CEJICKTUBHOCTD M3BJICYCHHS MAKPOKOMIIOHEHTOB M 3(()EKTHBHOE KOHLEHTPHPOBAHHUE
0J1arOpPOJTHBIX METAIIIOB.

Hayuynas nHoBu3sna.

I. OGnapyxeno ysenuueHMe wu3BIeYeHHs cepebpa B  pacTBOP npu
CCPHOKHMCIIOTHOM BBIILeNIauuBaHuK ilaMma OPBM nocie okuciurensHOro o6xura, 4ro
o0ycnosneno HammumeM B muiame (as — CuPbSO4(OH), u Cus(S04)2(OH)s 4H, 0,
YHacTBYIOLIUX TIPH OKHMCIUTEIBHOM OOXKHIe B (POPMUPOBAHUU CepebpOCOmepIKaILero
runpokcocyibdara Meau (AgCuy(SO4)2(OH)-H,0) u cynbdara cepebpa, pacTBOPAMBIX
B CEPHOM KHUCIIOTE., _

2. Ha ocHOBaHMM TePMOAMHAMHUYECKOrO aHamu3a cucrtembl muiaM—NHz H,O—
NH4"-H;0-0,, oGHapyKeHsI 1 MaTeMaTHYeCKH OIMCAHBI 3aBUCHMOCTH TIOKa3aTesieil
MpoLecca BBIIENAYUBAHUS MeI (PaBHOBECHBIX KOHIIEHTPALMil MOHOB [Cu(NH;),]",
[Cu(NH3)4]**, [Ag(NHs),]*, pacxona PEareHToB, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO
NOTEHIMAIa CHCTEMBI) OT COCTaBa aMMMAYHO-aMMOHHMIHON cmecu (GydepHoii
CHCTEMBI).

3. Ilpenyioxen u 060CHOBaH B KauyeCTBE KPUTEPHS CEIEKTHBHOIO H3BJICYECHUE
MeIu MpH aMMHaYHO-aMMOHUMHOM BBIIIEIaYuBaHuu nuiamMa DPBM — OKUCITUTEIBHO-
BOCCTAaHOBUTENbHBIH  moteHuman (OBII) cucremsr  (+245+10...+280+10 wmB),



obecreynBarONuMi MOJABIEHKE nepexoza cepebpa B PacTBOp NPH MaKCHMAILHOM
U3BJICYCHUH MEIH.

4. Ha ocHoBanuu PE3YJIbTATOB  HCCIECNOBAHUM KUHETUKHA aMMUAYHO-
daMMOHUMHOTO BBILIENIAYMBAHUS ImlamMa DPBM YCTaHOBJICHA B3aMMOCBS3b MENLY
CyMMapHO# KoHueHtpamuein NH; H,O u NH,* OytdepHOH cHCTEMBI H CKOPOCTBHIO
00pa3oBaHusi KOMIUIEKCOB MeH [Cu(NH3),]**, uto mposiBnsieTcss B cMeHe pexumMa ¢
KHHCTHIECKOTO € JIMMUTHPOBAHHEM CKOPOCTM IIpollecca amacopOreit peareHToB Ha
TIOBEPXHOCTH TBEPABIX YaCTHI Ha JU(QY3MOHHBIA TPH CHIKEHHH CYMMapHOi
Konnentpauuu NH3-H,O u NHy* ¢ 1,5...3,5 no 0,5...1,5 Mons/n mpu =24+1 °C n
HO3BOJIACT OCYIIECTBIATE PEUMYIIECTBEHHOE U3BJICYSHIE MEIU B PACTBOP.

5. Ha ocHOBaHuY pe3y/IbTaTOB KHHETHYECKHX MCCIIeI0BaHMiL a30THOKHCIIOTHOTI'O
BBIIeNaYMBaHus cepeOpa u3 mama DPBM nocie ynanenus MaKpokoMioHeHToB (Cu,
Pb, Ba) B npucyrcreuy nepokcuna BOZIOpOZA JUIsl IO/ABIICHUS BBIJEIICHHS HUTPO3HBIX
Ta30B yCTAHOBJICHBI 3aBUCUMOCTH BJIUSHUS TEMIIEPATYPbl U KOHIEHTPALHIL peareHToB
(HNO;, H20,) Ha cKOpOCTH BBINIETaYHBAHUS cepebpa, 4TO NPOSBISETCS B CMeHe
POXKHMaA € KMHETHIECKOTO HA KMHETHYECKUH C JIMMUTHPOBAHMEM CKOPOCTH nporecca
acopOLuell peareHTOB HAa IOBEPXHOCTH TBEPABIX YaCTHUL[ IIPU IIOBBIILICHHI
TeMIepaTypsl ¢ 25...45 1o 45...85 °C. Onpeznenens! ypaBHeHHe GopmanbHON KuHETHKH
Tporiecca u ycoBys 9Y(YEKTUBHOIO IPUMEHEHHS TePOKCHAA BOZIOPO/IA.

Crpykrypa paGoTel u 06bem paGoTsl. Huccepranuonsas pabora cocTOUT H3
BBC/ICHUS, [NECTH TIJIaB, 3aKIIOYEHMs, CIHCKA MCIIOJIb30BAHHOIM JITepaTypHbI,
BKIFOYAomero 229 GubnmorpaQiyeckux MCTOYHHKOB, W comepkut 198 crpanwuiy
MAaUINHOITHCHOrO TEKCTa, BKII0Yast 87 PUCYHKOB, 32 TaGIHIIE, 5 IIPHIIOKeHHA.

Onnako npu o3HAKOMIIEHUH C aBTOpe(epaToM BOZHHKIIM CIIE/YIONINE BOIPOCH
M 3aMeJaHus:

1. Ha ctp. 4 aBropedepara B m. 3 [PAaKTUYECKON 3HAYMMOCTH aBTOP yKa3all, YTo
«...CKBO3HO®  M3BNEYeHHE (II0 IPEINAraeMoi TEXHONOTMYECKOH cxeme)
COCTaBJIACT ... He MeHee 77 % ONaropofHBIX METAIOB B KOHIIEHTPATEL. . .».
Kakue nytu yBenuuenus nanHoro mokasarens BUJIUT aBTOP?

2. Berpeyarotcs He3HaYMTENBHBIE ONEYATKH (cTp. 3), OTCYTCTBHE KaBBIUEK M THPe
(ctp. 7), ycrapesiee HCIIONB30BAHKE pasMepHOCTH (MOJIB/JI BMECTO MOIB/IM?),
HCITIOJIE30BaHue CiioBocoueTanus «cmias Jlope» (omHako cornacao TY 117-2-7-
75 crnaB HOCHT Ha3BaHUE «CILIAB 30J10Ta JIMTaTypHOTO).

OlnHako ykasaHHbIE 3aMEUaHHS HE CHIDKAIOT AOCTOMHCTB paboTHl aBTOpA.
ABTOPOM IPOJIeNaH 3Ha4YUTeIbHbIN 06beM UCCIIEI0BaHMH, paboTa JOCTATOYHO MIHUPOKV

anpoOUpOBaHA, OCHOBHBIE PE3YJIHTATEI paboTBI  IpefCTaBIEHBl B  M3TAHWSAX,
pexoMenioBaHHBIX BAK PO,

3aka04yenne

IIpencranennsie B aBropedepare Hayumple u NPaKTHYECKUE Pe3yJIbTATHI
CBUJCTE/ILCTBYIOT O TOM, WYTO JWCCEpPTAlMOHHAs paboTa Beigpima Crenana
OuteroBu4a, sBISETCS HaydHBIM HCCIELOBAHHEM, HaIpaBJIeHHbIM Ha IOBBIIIEHUE
KOMIIIEKCHOCTH  TIepepaboTKU TPOMIIPOAYKTOB METAITYpPriHYeCcKoro IIPOM3BOJICTBA,
aKTyalbHOCTE KOTOporo obGyciosnena Ilocranosnennem ITpaBurensctsa PO or 29



nexabps 2023 roma Ne 2394, Huccepranuonsas pa6ota MOTHOCTHIO COOTBETCTBYET
TpeboBanusiM «Ilonoxenus o IIOPAAKE IPUCY)XICHHUS YYeHBIX creneHed B HUTY
MUCHC» u tpeGoBamusm 1. 9 ITonoxenus o NPUCYKACHUH YYEHBIX CTeleHel,
yTBepX/eHHoro Ilocranosnenuem ITpaBurenscra P® or 24 ceHTs0pss 2013 ropa
No 842, mpenbsBisieMBIM K KaHIMIATCKHM AUCCEPTAlMAM, & €€ aBTOp 3aCily)KMBaeT
TIPUCYXKIICHUS MCKOMOM CTENEHH IO HAYYHOH CreluaabHOCTH 2.6.2. «Meramyprus
Y€PHBIX, UBETHEIX U PEIKHX METAJIOBY.

3asenyrormas kadenpoit METaJlypruy UBETHBIX METAJIJIOB :
DenepanbHOe rocyapCTBEHHOE BIOKETHOE 00pa3oBaTeNbHOe YUPeKICHHE BBICIIErO
obpazoBanmst  «MpPKYyTCKHMH  HAIMOHATBHELA HCCIIEIOBATEIBCKUA  TEXHUYECKUH
YHUBEPCUTETY,

I.T.H., mpodeccop % ’«a/ i Hemunnosa Huxa Bnagumuposua
HGMCL

21 okts6pst 2024 ropma

Anpec: 664074, r. UpkyTck, yJ1. JlepmonTOBa, 83
Tenedon: +7 3952 405-116

AJIpec 3IIEeKTPOHHOM TOYTEHI: ninavn@istu.edu
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