OT3bIB
0o(hHUMANTBHOrO ONMMOHeHTa Ha aAuccepTauuio [Tupoxenko Kupunna FOpbeBuua Ha temy «CopOuroHHOE
M3BJIeYEHHE CKaHAMs W3 BO3BPATHBIX PACTBOPOB CKBAXXMHHOIO MOA3EMHOIO BbILIEIAYHBAHUS ypaHay,
MpeACTaBJIEHHOW Ha COMCKaHHWEe YUYSHOW CTeNeHW KaHAMJaTa TeXHMYECKMX HayK MO CreuMaibHOCTH

05.16.02 — «MeTannyprust YepHbIX, LIBETHBIX U PEAKHX METAJIJIOBY.

CkaHIMiH B OCHOBHOM MPUMEHSIOT Kak A00aBKy B aJlOMWUHMEBbIE CIUIaBbl /8 aBUa- M
pakerocTpoeHus. [lepcrnekTHBHbIMM  00MACTAMM  €r0  MCMOJIL30BAHMUA  ABJIAIOTCA  M3TOTOBJIEHHE
TBEPAOOKCHAHBIX TOTUIMBHBIX 3JIEMEHTOB, LEJOr0 psja MaTepHasioB  JJIEKTPOHHOM  TEXHHKH,
KaTaau3aTopoB, J1a3epHbIX MaTepPHAJIOB, U 1.

C 1991 r. B Poccuiickoit deaepalyu CKaHAWN U €ro COeMHEHHUs B MPOMbILLIEHHOM MacliTabe
He MpoM3BOAAT. [l MOsMydYeHUs anlOMMUHUEBO-CKAHIMEBOW JIMraTypbl HMCMOJb3YHOTCA 3anachbl OKCHAA
ckaHaus, HapaGoraHHoro panee. [losromy paspaboTka S(P(PEKTUBHBIX METONAOB  HW3BJCYEHHMS,
KOHUEHTPUPOBAHHMS, OYUCTKM COEAMHEHWH CKaHAWA OT mnpumeced M pa3paboTka Ha HX OCHOBE
TEXHOJIOTHYECKHUX CXEM M3BJICUEHHs CKaHIMs W3 HOBBIX BUJOB ChIpbs SIBJIAETCS aKTyaJlbHOM 3a/1auei.

[Ip1 M3roTOBNEHHUH ATIOMHUHHEBO-CKAHIMEBOH IMraTypbl HCMONL3YIOT (TOPH CKAHIHUA WK €ro
OKCHJ B NPUCYTCTBUM (TOpHpytolero ¢uioca, Mo3ToMy pa3paboTKa TEXHOJOTHYECKHX CXeM ¢
nostydeHrem (GTopuaa CKaHAUs MO3BOIUT YNPOCTHTh MPOLIECC MOJYUEHHS JIMTaTypbl.

OO6BEKTOM HCCIIEI0BAHMS aBTOPOM 0O0CHOBAHHO BbIOpaHbl BO3BPATHbIE PACTBOPbI CKBAXKWHHOTO
MOA3EMHOrO BbILLEJAUYMBAHNS YpaHa C COAEpKAHUEM CKaHAWA OT J0JeH N0 €IMHML MHUJJIMIPAMMOB Ha
JIUTP, TIOCKOJIbKY HW3BJEYEHHE CKaHAMs M3 PacTBOPOB MCKJIIOYMAET HEOOXOAMMOCTb B MPOBENEHHH
BbILLEIAYMBAHUA M 3HAYMTENLHO YMEHbIUAET Cce0eCTOMMOCTb MpPOAYKUMH. Takum o6pasom, Tema
ANCCepPTALHH, 0e3yCI0BHO, AKTyaJIbHA.

JluccepraunonHas pabota [Mupoxenko K.KO. cocTtouT n3 BBeneHHA, 2 rjlaB OCHOBHOM 4acTH,
3aKJIIOYEHHUs, CrMcKa nuTteparypbl M3 191 HauMmeHoBaHMs M npuioxkeHus. PaGora wusnoxena na 131
crpanuue, coaepxur 30 Tabauu, 50 puCyHKOB.

JlutepaTypHbIi 0630p BKJIIOYAET XapaKTePUCTHKY MHUHEPAbHO-ChIPbEBOH Oa3bl CKaH/Ms, aHAIU3
obnacreil nMpUMeHeHUs cKaHaus (B TOM 4YMC/e MEepCrieKTHBbI €ro MCMONb30BaHHA B HOBBIX 001acTAX
TEXHHUKH), U aHAJIU3 TEXHOJIOMMUYECKUX PELUEHHUH MO €ro W3BJICHEHHIO U3 Pa3IMUHbIX THIOB ChIPbS.

CozeprkaHie METOAWYECKOro pa3zielia, BKJIHOUYalOUIEro OPUrMHalbHbIE METOAWKH WUCCIIeI0BaHHU
pacTBOPUMOCTH, OMpeaeneHns PU3NKO-XMMHUYECKMX CBOMCTB MOHMTOB, aHAIIUTHYECKOrO OMNpe/eeHHs
CKaHQMs B PpacTBOpax CJIOXKHOrO COCTaBa,  CBHAETENLCTBYET O TOM, YTO JAHCCEPTaHT YA/
3HAYMTENILHOE BHUMAHKE BbIOOPY METOMK MCCIIEI0OBAHUA /1S PELUEHHS MOCTAB/ICHHbIX 3a/1ay.

PaspaGoraHHas cXxemMa M3BJIEYEHHMS CKaHAWS W3 PpacTBOPOB CKBWKMHHONO MOI3EMHOrO
BBILLEIAYMBAHHMS ypaHa MO3BOJISET HANPABUTh BO3BPATHbIN PacTBOP Mocie COPOLMH CKaHIMs Ha CTAHIO
MOA3EMHOTrO BbILLEIaYUBAHHUS ypaHa, OpraHu3oBaTh 000pOT 1eCOPOUPYIOLLMX U MPOMbIBHbIX PacTBOPOB,
a Tak)Ke HanpaBuTh OOJIBLIMHCTBO 0Opa3ylolMXcs MO cxeMe COPOCHBIX pacTBOPOB H TBEP/BIX OTXO/O0B

nocJsie HeobXxoAMMON 06pabOTKH Ha MOJ3EMHOE BbilUEIaUMBaHHE ypaHa.



YenmewHoe — pelleHHe  TEXHOJIOrMYeCKMX — 3a7ad  OKa3aloCh — BO3MOXHBIM - Ha  OCHOBC
CHCTEMATHUECKOrO HCCIEN0BaHUs B 00IACTH XMMHMH M TEXHOIOTHH KOMIIEKCHBIX (HTOPUIOB CKAHIHUS.

B pa6ore K.1O. [Tupoxerko:
1. Ha ocHOBe 9KCMEpPUMEHTAILHO MOTYYEHHbIX JaHHBIX M0 PABHOBECHIO W KHHETHKE copOLMH CKaHaMA
W3 PacTBOpPa CEPHOKMCIOTHOTO CKB&KHHHOIO MOJA3EMHOTO BbILUEJIAYMBAHMA YpaHa C MCTONL30BAHHCEM
dochopconepkalnx copOEeHTOB MOCJEAHEro MOKOJCHHS YCTAHOBICHO, HTO JIydUIME copOLMOHHBIE
XapaKTepUCTHKK UMEIOT HOHUTbI Purolite S957 u BONIOKHUCTbIH HOHUT DUBAH P-1-3.
2. To JaHHBIM KMHETHYECKOro MCCle0BaHUs cOpOLMH CKaHIMs Ha MAaKpOMOPHCTbIX HOHWTAX Purolite
S957, Lewatit TP260 u Bonoknuctom uonure ®UBAH P-1-3 U3 CEpHOKHMCILIX pacTBOPOB cyibdara
CKaHIMs YCTaHOBJIEH BHYTPHAM(D(Y3HOHHBIH XapaKTep KWUHCTHKH COpOLUMH CKAaHAMA /s MOHMTOB
Lewatit TP260 u Purolite S957 u BHewHeanddy3HonHbIH A5 BonokuucToro onuta ®UBAH P-1-3.
3. M3yueHO paBHOBECHE B CHCTEME (NH,);ScF¢-NH4HF>-H,O n noctpoenbl H30T€pMbl paCTBOPUMOCTH
rekca)TOPCKaHaTa aMMOHMs B PacTBOpe FMAPOAM(TOPHIA aMMOHWSA B MHTCpBAIC KOHLIEHTPALMH
NH4HF2 0,05-3,5 monb/n npu Temnepatypax 18 u 90°C; ycTaHOBJIEH WHKOHIPYIHTHBIH XapakTep
pactBopumocTH (NH4)3ScFe B nccne10BaHHbIX yCIOBHAX.
4. BriepBble BblA€/I€HA U3 pacTBOpa HOBas dasza coeannenns (NHy)sScsFiq, v onpenenetbl ycnosus ec
cymiecToanus. C MPUMEHEHUEM PEHTreHOCTPYKTYPHOrO aHajiu3a yCTaHOBICHO, 9TO HOBAA dba3za umeer
TeTparoHajlbHyt0 PeLETKY (MPOCTPAHCTBEHHAsA rpymnmna [41/a) ¢ nepuoaamu a=0,80843 um u ¢=2,5177
HM; Orpe/ie/ieHbl KOOPAWHAThI aTOMOB, UTHHBI CBAA3€H M yCTAHOB/ICHA CTPYKTYPa COCAMHEHMUA.

IMepeunciieHHble Pe3y/ibTaTbl XapaKTePU3yIOT HAYUHYI0 HOBH3HY paGorbl. CreyeT OTMETHUTD,
4TO BCE MCC/EAOBAHMS M MX Pe3y/IbTaThl HAMPaBJICHbI HA PELICHHE TEXHOJIOTHYECKUX 3a/1at MOTy4CHHA
dropuna ckaHaus NpH COPOLMOHHOM M3BICUEHMM €ro W3 BO3BPATHLIX pacTBOpPOB CKBA)KHHHOTO
MOJ3EMHOTO BbILLEJIAYMBAHHKS YpaHa.

IIpaKTHYECKAS 3HAYHMOCTH PAGOTBI ONPEE/ACTCA CACAYIOUMMH pesyIbTaTaMu:
1. B pesyabTare MCCIENOBAHWH, MPOBEJCHHBIX COBMECTHO C COTPYAHWKaMH NDOOX HAH benapycu,
pa3paGoTaH HOBbIA BOJIOKHWUCTBIH ~HOHHWT OUBAH P-1-3 Ha OCHOBE [OJIMAKPWIOHUTpHIIA C
amuHOMeTHIGOCOHOBOM (DYHKLMOHATILHOM IPYNNOii [T M3BICUEHHUA CKAHHA M3 PACTBOPOB CI0KHOTO
COJIEBOTO COCTaBa, MMEIOLLIHI BBICOKYHO CEJIEKTUBHOCTb K CKaHMIO.
2. TlpeanoskeH HOBbIH METOA AeCOPOLMH CKaHaMA C dochopconepkamx HoHutos 1M pacTBopom
ruapoaudTopuaa ammonus. Ero ucronb3oBaHue, no CpaBHCHHUIO € M3BECTHLIMU METO[aMH J1ecopOLHH
CcKaHAMs KapbOHATAMM LUENOYHBIX METALIOB W GTOPHIA aMMOHHKA, NO3BONACT 5} HeKTHBHO MPOBOAHUTD
npotecc Ge3 MOBbILEHHS TEMIEPATYPhbl, & TAKKE OPraHU30BaTh 06opoT necopbeHTa.
3. PazpaGoTaHa NpUHLMITHATbHAA TEXHOJIOTHYECKas CXeMa Moy HeHHs ¢dropuaa ckaHaus U3 BO3BPATHOTO
pacTBOpPa CKBKMHHOTO TMOI3EMHOrO  BBILIENAUNHBAHMS ypaHa, BKIOHAOLIAA copOUMIO CKaHAus C
cnonb3oaHrem vonuta PuroliteS957 nnu ®UBAH P-1-3, necopbumio npuMecel pacTBOPOM CEpHOM
KMCJIOTHI € MOCAEAYIOLIMM JOHACILUEHHEM HOHHTA MO CKAaHIHIO, naecopbumto ckaHaua 1M pacTBopom
ruapoaudropuaa aMMOHHS, copbumio ckaHaus W3 aecopbara Ha aHHOHHMTE AB-17 ¢ pecopbuueii 1M

pPacTBOPOM TMAPOAM(TOPHAA AMMOHMS, OCAKACHHE CMECH ¢ropunoB ckanaus (GTOPUIOM HATPHA,
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nojyyeHue Gropuaa CKaHaMUs U3BECTHBIM CIIOCOOOM.

PazpaGoranHas cxema ucnbiTaHa B yKpynHeHo-1abopatopHom Macwtabe Ha npeanpustun OO0
HMutepmuke MeT ¢ MCrmonb3oBaHHEM pPacTBOPOB CKBAKMHHOIO MOA3EMHOrO BbILIENAUMBAHUS ypaHa
oaHoro u3 npeanpusitiii AO Atompeamersonoro. B pesynbrate nonyueH GTOpUAHBIA KOHUEHTpAT C
coaepkaHueM ckaHaus 9,1% W BbICOKOH CTEMEHbIO OTENEHHUs MPUMeECe ypaHa U TOpHs.

JlocTOBEpPHOCTL MpPEICTABIEHHBIX B JMCCEPTALMH  PE3YJIbTATOB ONpENEeNseTcs OOJbLIMM
00BEMOM MPOBEAEHHBIX MCC/IEIOBAHUH, a TAK)Ke WCTIONb30BAHUEM PsAla GUIMKO-XHUMHMUECKHX METOLOB
ucenenoBaHus (PeHTreHO(ha3oBbIH aHau3, PEHTIeHOCTPYKTYPHbIH aHasW3, PeHTreHO(IyopecLeHTHAs
cnektpomerpus, MK- n MéccOayspoBckas CHEKTPOCKOMHs), a TakKe pe3ysibTaTaMH HCIBITAHMIA,
KOTOpPbIE MOATBEPANIN d3PPEKTUBHOCTb pa3paboTKH.

Pesynbrarbl MccnenoBaHui, nNpuBeEHHbIE B AMCCEPTALMM, MNPOLLIM anpobauuio Ha 6
MEXKAYHApOAHBIX M POCCHHCKHMX KOH(pEpPEeHUMAX, a Takke TMpPH PEUEH3UPOBAHMM 3  CTaTeM,
onmyOJMKOBAHHBIX B HAYYHBIX XKYpHaJiax.

PesynbTaThl paboThl MOTYT npeacTaBUTL MHTEpeC 1uis psaa BY3o0B, HayuHo-Hccae10BaTENbCKUX
M TNPOW3BOACTBEHHbIX OpraHu3auui: MOCKOBCKOro TEXHOJ0ru4eckoro yHuBepcurera MUPDA,
Poccuiickoro  XuMuKO-TexHosnoruyeckoro  yHusepcurera  uM.  JILM.  Menneneesa, AO
«BHHUITUnpomrexHonorun», AO JJAJIYP, AO Xuarpa.

Huccepraums xopowo opopmieHa. ABTopedepar COOTBETCTBYET COAEPIKAHHIO JAMCCEPTALIMH, a

myOaMKaLMK aBTOPA C AOCTATOYHOM MOJHOTOM MepeaoT ee COAepIKAHHE.

3ameuyaHus N0 AUCCEPTALHU:
1. Cnenoano 6b1 nogpoGHee paccMoTpeTh 06echTOpUBaHHE HOHHTA NP PEreHEPALIMH.
2. Jlna Bonokuucroro copbenra ®UBAH P-1-3 ycTaHOBNEHO yHOBIETBOPUTENBHOE BOCCTAHOBIIEHHUE
€MKOCTH I10 CKaHIMIO MPHU MPOBEAEHUU IBYX LMKJIOB COPOLIMU-AeCOpOLIMH, OJHAKO 3TOTO HEAOCTATOYHO
JUISl 3aKJTIIOYEHMS O COXPAHEHHWH EMKOCTH MO CKAaHMWIO MPH €ro AUTEIbHOM MCIOJIb30BaHHH.
3. He acHo kak BezeT ce0s ckaHaWH NpH AecopOLMH MPH TOHACHIILEHHUH.

CnenanHble  3aMeuyaHWst He TMPEMATCTBYIOT — TMOJOXKHUTEIbHOW OLEHKE MpeACTaBIEHHOM
avccepraumd. ABTOp MOKasajl, 4YTO YMEET palHOHAIbHO HCMOJIb30BaTh COBPEMEHHBIE METO/IbI
MCCJIEI0BAHHMS, KOPPEKTHO 00CYKAAET MOTyUEHHbIE pe3y/IbTaThl U esiaeT 000CHOBAHHbIE BHIBOIbI.

[Io HOBM3HE M aKTyalbHOCTH MOJIyYEHHBIX PE3yJIbTATOB, HAYYHO-METOJMYECKOMY YPOBHIO H
NPaKTHYECKOW 3HauuMocTH aucceprauus [Tupoxkenko K.HO. moaHOCTBIO  COOTBETCTBYET —BCEM
TpebOBaHMAM, YCTaHOBIEHHbIM M. 8 «[lonokeHUss O MNOpSAKE MNPUCYIKACHHUS YUEHbIX CTENeHEH»,
YTBEPXKAEHHbIX mnoctaHoBjaeHueM [lpaButenbcrBa PO (24.09.13 Ne842), a ee aBTOp, HECOMHEHHO,
3aCJTy)KMBAET MMPUCBOCHHs YUYEHOH CTEMNEHH KaHAMAAaTa TEXHUUECKHX HaykK o crneunaibHocT 05.16.02 —

«MeTameprml HYCPHbIX, UBETHBIX U PEAKUX METAJIJIOBY.

JlaHHbIe 0 peneH3eHTe:

Yuyenasi creneHb, Y4YeHOe 3BaHHe: JOKTOP XMMHMYECKMX Hayk, creuuaibHocts 05.17.02



«TexHO0rns peIKUX, pacCesHHbIX U PaIMOAKTUBHBIX 2JIEMEHTOBY
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