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Pabora nuccepraHTa CIIy)KMT pPELICHHIO Ba)XHOM HAyYHO-TEXHHUYECKOW MPOOJIEMBI —
IIOMCK TEXHOJIOTMH JJIsi CO3/1aHUsl MPOMBIILUIEHHOTO IIPOM3BOJACTBA OKCHJA CKaHIUs B
Poccuiickoit ®@enepanuu. s obGecriedeHuss MOTPeOHOCTEH pBIHKA IO CKAHIUIO M €ro
COEIMHEHUAM HeoOXoauMa pa3paboTKa TEXHOJOTMH W OpraHu3alus IIPOM3BOJICTBA C
IIPUMEHEHHEM COBPEMEHHBIX IPOTPECCHBHBIX METOIOB H3BJICYEHHUs M KOHLEHTPUPOBAHHUS €ro
U3 Cbippsd. OIHHMM U3 BUIOB TaKOrO CBIPbS SIBJISIOTCS BO3BPATHBIE PACTBOPHI IOA3EMHOIO
BbIlIEIAYMBaHUs ypaHa. Peanu3anus TeXHUYECKUX pEIIeHHH, pa3paboTaHHBIX B JHCCEPTAIMH,
10 JaHHBIM BBITOJHEHHOH OPHEHTHPOBOYHOM OIEHKH CceOeCTOMMOCTH (TOpHJA CKaHIHMs,
1103BOJHUT opranuzoBath Ha OO0 «MHTepMuke MeT» peHTabenbHOE MPOU3BOACTBO CKaHIMEBOM
MPOLYKITHH.

AKTyaJIbHOCTh pabOThI CBsi3aHa ¢ TeM, uTo enlé B CoBerckoM Corize, HEOHOKPATHO,
NPUHUMAINCH TIONMBITKM OpPraHMW3alld¥ IIPOM3BOJCTBA CKAHIMS HA ypaHOJOOBIBAIOLIMX
NPEANPUATHIX PEATH3YIOIUX TEXHOJIOTHIO TIOJ3¢MHOT0 BhIlenaynBanus. HecMoTps Ha TO, 4TO
Obu1 TpoBeNEH OOJBIION 00BEM HCCIIEIOBATEILCKUX M ONBITHBIX MCIIBITAHUM, TEXHOJIOTHSI TaK U
He ObUIa BHEJIPEHAa B MPOMBIILIEHHOE MPOM3BOJACTBO B CBSI3U C BBICOKOH CEOECTOMMOCTHIO
MOJTy4aeMbIX CKaHIHEBBIX KOHIIEHTpaToB. HayuHasi HOBH3HA M3BICKAHHMH aBTOpa B PELICHHH
3TUX NPoOIIeM CBsI3aHa C TOJyYEHHEM HOBBIX COPOCHTOB /1JIsi KOHIIEHTPHPOBAHHS CKaH/IMsI, a TaK
)K€ OMIMPHYECKHX JaHHBIX O CTPYKType, CBOMCTBax, (a3oBOM cocTaBe (TOPH/IHBIX
KOHIIEHTPATOB CKaH/MSL.

[IpakTHyeckas 3HAYUMOCTH pabOTBHI 3aKIIOYaeTCsi B pa3pabOTKE TEXHOJOTHYECKUX
pelleHni W3BJICYCHHsS] CKaHIUs W3 BO3BPAaTHOIO pacTBOpa CKBAKHHHOTO TMOJA3E€MHOI0
BBIIIIEJIAYMBAHKUS ypaHa, KOTOpHIE [O3BOJIMJIA IMOJIyYUTh (TOPUIHBIHM KOHLEHTpAr ¢
coziepxanreM ckanaus 9,1% u BBHICOKOM CTENEHBIO OTIETCHUS IPUMECEH, UTO, B AabHEHIIEM,
NO3BOJIUT U30€XKaTh TOPOTOCTOSAIIUX NIEPEAEIIOB I UX OTACIICHHUS.

HecoOMHEHHBIM JOCTOMHCTBOM pabOTHI CIYXKHUT €€ KOMIUIEKCHOCTh W IONBITKH YyBA3aTh
pe3yJbTaThl HMCCIEAOBAHHM KaK THIPOMETAUIyprH4ecKoro, TaKk M MaTepHajoBeI4eCKOro
nporeccoB. [lociennee yka3plBaeT Ha TO, YTO aBTOP IPU PEIIEHMU BBIOPAHHOW MM Hay4HO-
TEXHMYECKOH 3a/a4d IPOSBUI ceOs MOATOTOBIEHHBIM CIEIMAIHCTOM, CIIOCOOHBIM OXBATHUTDH
BeCh IPOMBILIIIECHHBIH UK IPOU3BOJACTBA M IIPOBECTH HAYYHO-HCCIIENOBATENLCKYIO padoTy,
BKJIIOYAss IMOCTAHOBKY 3aja4d, BBIOOp €€ METOMOJIOTMM, Yy4YaCTHE B  IPOBEACHHH
IKCIIEPUMEHTATBHBIX PaboT, pa3pabOTKy MPAKTHUYECKHX PEKOMEHIAIMHA H X YKOHOMHYECKOEC
obocHoBanue. IlosToMy, mpezicTaBieHHas paboTa SABISETCd  3aKOHYEHHOM  Hay4yHO-
KBaTH(DHKALMOHHON paboTOM, B KOTOPOM IIPEIOKEHO pEeIIeHHE 3a/aul,” 00ecreyrBaroIeH
noBbIeHue 3G GeKTHBHOCTH ypaHOo100bIBAIOIIEr0 IPOU3BOICTBA.

[To paboTe BO3HUKIIH CIEAYIOIINE 3aMEYaHHUS
1. He coBceM MOHATHO, C KAKOM LEJBIO IS M3BJIEUEHMs] CKAHIUS W3 KUCIBIX pacTBopos [IB
ypaHa wuccienoBaics ¢ocdar turaHa (rmaBa 3.2.1)7 B HayuyHO# suTepaType NpUBEICHA




HCHCpIbIBalOmas HHPOPMALHS 0 XHMHYECKHX K (usmyeckux cpoiicreax I'PaHyJIUPOBAHHOIO
¢ocdara turana. Ero COpPOLIHOHHBIE CBOMCTBA 10 OTHOIIEHHIO K PEAKHM M paJIHOAKTHBHBIM
SJICMCHTAM, B TOM YHCJIE U3 KHCIIBIX PacTBOPOB, paCcCMOTPEHbI IOCTATOYHO MMUPOKO. OUEBUIIHO.
UTO pereHepamust ¢ocdara THTaHA MOKET GBITH [IpOBE/ICHA TOJILKO KPENKUMH pacTBOpaMH
KHCJIOT, YTO OyIeT NMPHBOAUTE K XMMHYECKO ACCTPYKIHH camoro copbenTta. C mpakTHyeckoit
TOYKH 3pDEHHS, aBTOPY CTOMJIO GOl CKOHLCHTPUPOBATECS HA HM3YYEHHH MMMOGHJIM3AINH
PA/MOAKTHBHBIX J]IEMEHTOB Ha dochare THTaHa c LeJTbIO  JIC3aKTUBALUM  T10JIy4aeMBbIX
KOHICHTPATOB (pTOpHIa CKaH/IHs.

2. B rnase 3.2.3 ua ¢Tp. 69-70 uccnenyrores dusnyeckue cBoicTra copbenta ®UBAH P-1-3.
[lpuBonstes naunebie o AMAMETpe HHUTEH BOJIOKHA, JUTHHE HHMTeH. He MOHATHO. 4TO B TakoM
CilyHae, npeacrasiuseT us cebs copbent? Eciu on NIpSIICTaB/ICH B BUJe HAOOp HUTEH  u He
HMECT onpenengéHHod ¢GopMel, To, kak B 5ToM Cllydae MOXHO IOMEPSATH €ro yAeabHYIO
TIOBECPXHOCTb M paclpeleNeHne Mop (Kakux nop) mo pasmepy? Ilpu sToM, monyuenHoe
3HAYICHUE  YNENbHOH NOBEPXHOCTH 06pasia COOTHOCHTCH ¢ YACIBHOH OBEPXHOCTHIO
IIOJIMAKPUIIOHUTPHIIA — KaK BeIecTRa!

3. B kauectBe AeCOpOUpYIOIIEro pacTBopa BbIOpaH OupTopua amMMmoHus. ITokazano, 4yro
PaCTBOPHMOCTB II0JIyYaEMEIX KOHIEHTPATOB KOMILIEKCHBIX ¢ropunHBIX comeit ckaHmHUA MOKeT
AocTHrath 6 r/1 B pacTBope budpropuna ammonus. Bumecre ¢ TEM, B paboTe He C/ejIaH aHaIu3 110
HAKOIUICHHIO TIpUMECeH B pacTBOpax necopbuuu B nponecce ILHUKIMYECKOH pereHepannn
copbenToB. He nposenens! uecaenosanus mo BBIBCZICHHIO IIPUMECEeH U3 0OOPOTHBIX PACTBOPOB
AecopOLMH. ABTOpY ClleTyeT YYHTHIBATH HTH (hakTOpBI, Tak KaK ¢ MPaKTHYECKOH TOUKH 3peHHUst
3TOT CMOCOO MPOBENECHUS NECOPOLHN MOKET IIpHBECTH K IOJIHOMY «OTpaBJIECHHIO» COpOeHTa
TPYIHOPACTBOPHUMBIMH KOMILIEKCHBIMH (pTOPHIHBIMU COJISIMHU psiia HOHOB METAJLJIOB.

4. B rnase 3.4 aBrop TMPHBOMHUT NIAHHBIE MO JOHACHIIEHHIO HOHHTA S-957 myTém IIPOMBIBKH
HACBILICHHOIO COPOCHTA U TIOBTOPHOH COPOLMH U3 MaTOYHHKOB copbuun ypana. Kak ¢ Touku
3pCHHS TCOPHH MOKHO OGBACHUTD POCT KOHIEHTPALMH CKAHIUS B HOHUTE? OueBHIHO, YTO NpH
POBE/ICHUH COPOLMH IOCTHraeTcsi pPaBHOBECHE MEXIYy pacTBOPOM W HOHHMTOM. [locie
TIPOMBIBKH MPOUCXOUT HOBTOPHAS COPOLIHS U3 TOTO XKe pacTBopa M TOXKeE /10 paBHOBECHS. YacTh
CKaHIHA COpOMpyeTcs, 4YacTh JecopOHpyeTcs, HO OISTbH K€, CHCTeMa [MPUXOJUT B
[IEPBOHAYAJILHOE PAaBHOBECHE.

5. U3 pucynka 3.37 CIC€MYET, YTO COpOLMs CKaHAWs MpoBeaeHa u3 50 YAEJIBbHBIX 00BEMOB J10
HACbhIIICHAS aHHOHHTA. 10 XapaKTepy BBIXOIHOM KPHBOW MOXKHO OPHEHTHPOBOYHO IIPUKUHYTE,
HTO cTeneHb copbuuu cocraBuia 50%. Ha pucynke 3.38 JeCOpOLUs CKaHIUS U3 HACHIIIEHHOTO
AHHOHHTA HPOBOAMTCS MHHUMYM 10 ynenbHbBIME 06bEMaMu pacTBopa. He CI0KHO MOCYHTATS.
YTO KO (HIHEHT KOHUEHTPHPOBAHHS COCTABISET OKOJIO 2,5. Ilpu 3TOM aBTOp TOBOPHT O
KO3} GHUIMEnTe KOHIEHTPHPOBAHHS 5,5. IIpomry mosicHUTS.

6. Conepxanue Topus B pacTBOpax B 2-3 pasa 0oJbIe YeM coJepXKaHHe CKaHIMS IS Beex
Poccuiickux npeanpustuii, paboraromux mo CIIoco0y MOA3EMHOTO BBIIIEIAYMBAHUA ypaHa. M3
PaKTHKH pabOThI ONBITHOM YCTAHOBKHM 10 W3BJICYEHHIO CKaHus Ha AO «lanyp» B Hayane 90-x
TOZIOB TPOIIIOro BeKa M3BECTHO, YTO Ha (ocdopcomepkamux copbeHTax TOPHii copbupyercs




HE XYXke 4eM CKaHIMH. B mosrydyaembIX KOHIEHTparax, Topus GbLIO B 1Ba pa3a GoJblle ueMm
CKaHIHs. YenbHas aKTUBHOCTH MOJy4eHHBIX KOHIIEHTpaToB coctansna 103%-10'2 Br/kr.
Paborath ¢ TakMMH KOHUEHTpaTaMH MOXHO TONBKO HCTAHIMOHHO opraHusanuen
HMOJTHOUCHHOTO pajHOXMMHYECKOTO MPOM3BOACTBA, YTO M CTAIO OJHOH M3 OCHOBHBIX NPHYMH
OCTaHOBKH PaboT 10 NaHHOMY HalpaBleHHIO. ABTOD, B NEPBLIM pa3 yrmoMuHaeT o0 ocajikax.
COACP)KAIIMX ypaH U TOpHH Ha cTp. 103, rae UadT omucaHWe TEXHOJIOTMUYECKOH CXEMLL. [Tpu
9TOM  TOBOPHUTCS, 4YTO M3 pacTBOpa J€COpOIMM BBINAJAET OCAMOK, COJEPKAIIHH HTH
PA/IMOAKTHBHBIE 51eMEHTBL. OTMedy, YTO HHIZE 1O 9TOr0, MO TEKCTY JMCCepTALMH. He
OMHCBIBAIOTCS MCCIICIOBAHHS 110 PACTBOPUMOCTH (TOPUIHBIX COJIEH TOPUS M ypaHa B PacTBOpE
Oudropuna ammonus. KakoBa cTemeHb OCAXIEHHS STHX AJIEMEHTOB? Haxe npu ux 99%-om
OCKICHUH M TIEPEXO/Ie OCTABILICrOCSH KOJIMYECTBA YpaHa W TOPHS B OCAJOK KOHIIEHTpAaTa
CKaH/Msl, €ro yAelbHas aKTHBHOCTH OyzeT coctaBisath 10° — 10'° Br/kr. [Touemy naHHbIe OCanKH
BBINAZAIOT TOJBKO MOCKE NpoBeAeHHs aecopbuun? He MpoMCXOOMT JIM BBINAJEHHE OCAIKOB B
(ase copbenra? KakoBa ynenpbHas akTHBHOCTB MOJIyYEHHOTO, B pe3yJIbTaTe YKPYHHEHHBIX
MCTIbITAaHUH, KOHLIEHTpaTa GTopuaa CKaHIus?

7. B rnase 4.4 ToBOpHTCS 0 IIPOBENCHHH UCTIBITaHMi Ha HoruTe DUBAH P-1 -3, IIpU TOM. 110

Pe3ylIbTaTaM UCIBITAaHUH, B Tabnuuax 4.2 u 4.3, yaenbHbIe pacXobl 3alIUCAHbI C y4ETOM HOHHUTA
S-957.

8. B moapHCyHOYHBIX HAANHUCAX PHCYHKOB 3.12, 3.13 OTCYTCTBYET CJIOBO «COPOLIMMY.

He cmoTps Ha ykasanuble 3amevanus, nuccepranronHas pabota [Tupoxenko K.1O.
XapaKTCpU3yeTCs BBICOKHM HAy4YHBIM YPOBHEM H IPAKTHYECKOHW IIEHHOCTBIO H SIBJISETCS
KBATH(HUMPOBAHHON — HAY4YHO-MCCIENOBATENECKON pabOTOH, OTBEYAKOIIEH TpeOOBaHHSIM.
MPEABABISICMBIM K JHCCEpTAllMsIM Ha COMCKAaHHE YYEHOM CTENEHM KaHIUAaTa TeXHHUYECKHX
HayK, a e€ apTop, ITnpoxenko Kupumn IOpbeBuny, 3aciyxuBaer nmpucBoeHne yuYEHON cTeneHu
KaHIuaaTa TEXHUYECKUX HayK 1O crenranbHocTh 05.16.02 — «MeTtautyprus YepHbBIX, IIBETHBIX
U PEJIKMX METaJIIOBY.

[Ipodeccop kadenpsl Penkux MeTanios u Hanomarepuainos
DH3HKO-TEXHOJIOTHYECKOro HHCTHTYTa Y pDY

JIOKTOp TeXHHYECKUX HayK

CmupHOB Anekceii JleornnoBuy

Ten.: +7-912-66-27-052, e-mail: a.l.smirnov@urfu.ru 47
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