OT3bIB OPHUIIUAJ/IBHOI'O OIIIIOHEHTA
Ha AMccepTalMoHHy0 pabory IllapoBa BiaguciaBa 3yapioBuda
Ha Temy: «Hcnonb30BaHue JUITHKO/IbaAMHAOB B IKCTPAKIHOHHBIX NpoLeccax
Ce/IEKTUBHOIO M3BJIEYeHHS PeJJKHX H PaJJHOAKTHBHbIX 3/IEMEHTOB»
Ipe/CTaB/IeHHYIO Ha COMCKaHKe YUeHOM CTerneHH KaHAUAaTa XMMHYeCKHX HayK 110
crietanibHOCTH 1.4.13 — Paguoxumusi

Pefkoseme/bHbIe 3/1eMeHTBI, K KOTOPbIM OTHOCSIT BCE JIaHTaHWABI, UTTPUH H, B
psfie Cy4aeB, CKaHAWH, SB/SIOTCA BKHBIM ChIPbeM IS TPOMU3BOJCTBA COBPEMEHHBIX
BbICOKOTEXHO/IOTHYHbBIX ycTpoicTs. M3genus us P35 ucrnonb3yroTcs B ONTHKeE, KaTaluse,
MarHUTHBIX MaTepHajaX, MallHHOCTPOEHHH, a TakKXe B aTOMHOH 5HepreTHke. B
HacTosilljee BpeMs TPOM3BOJCTBO peAKO3eMeNbHbIX 3/IEMEHTOB, OTHOCHMBIX K
«KPUTHYECKHM», He Y/[OBJIETBODSIET pacTyiiyde I10TPeOHOCTH IPOMBILUIEHHOCTH,
BCJIECTBHE Yero rOMCK HOBbIX Gosee 3p(eKTHBHBIX CrI0cO60B M3BJIEUEHHS YKa3aHHBIX
METa/I/IOB K3 Pa3/IMYHbIX UCTOUHHUKOB SIBJIETCS KpaliHe aKTya/JIlLHOH 3a/jaueil.

TekcT AuCCepTalHOHHON paboTEI COCTOUT U3 BBEZIeHMUS, [I9TH I'/1aB, 3aK/IFOUEHHS
M CITMCKA JIUTepaTyphl, BKIouatouiero 293 HauMeHoBaHUsl. ABTopedepaT MOJHOCTLIO
OTPa)XaeT COZep>KaHue [AUCCepTaUMOHHOM paboThl. Pabora HamMcaHa TIpaMOTHBIM
A3bIKOM, XOpOLIO O(OpPM/IEHa, COJePXUT He3HauuTeNbHOE KOJIMYEeCTBO OIleyaTOK U
HeyZAauHbIX BbIpaKeHU.

B amanuTHueckoM oG3ope JiMTepaTypbl aBTOP INPUBOJAUT KpaTKHe CBeJeHUS O
TEKYI|eM COCTOSHMM MaTepHalbHO-ChIpbeBOX 6asel P33 B Poccuu. [/l yBelMueHUs
noObIUM  penKo3eMeNIbHBbIX 3/IEMEHTOB Ipef/IOKeHO BOBJeYeHHWe B IepepaboTKy
BTOPUUHBIX HCTOUHMKOB, CpPeAM KOTODbIX Bbiie/IeHbl TPU OCHOBHBIE IDYIIIIBLL OTXOZbI
riepepaGoTKX MMHEPAIbHOTO ChIpbsl, OTXOAbl /EKTPOHMKM U 00J/y4eHHOe sfepHoe
TOTUIMBO. [IJI1 KaKOOr0 W3 BTOPMYHBIX HCTOYHMKOB IIDMBEJEHAa XapaKTepHCTHKa,
BKJIFOYAIOIIasl COZIeP)KaHHEe LIeHHBIX KOMITOHEHTOB, ()OPMbl MX HAXOXK[EeHHs, CrIocobsl,
Tpe/I/IOKEeHHBIE K HACTOSIIEMY BpeMeHH [/ IepepaboTKM, a TakKe MX OCHOBHbIE
[IOCTOMHCTBA M He0CTaTKH. B KauecTBe OAHOro U3 Haubosiee repcrieKTHBHBIX METO/0B
Bbije/ieHHss P32 M3 LUMPOKOr0 Kpyra BTOPUYHBIX HCTOYHMKOB aBTODOM BbiOpaHa
KHUOKOCTHAA IKCTPAaKLIHA. ,L(a.nee paccMOTpeHa 3KCTPaKIjHda peJKo3eMe/bHbIX 3JIeMeHTOB
SKCTpAareHTaMH pas/MuHbIX KIaccoB. B KauecTse Haubosee MepCrieKTHBHLIX aBTOPOM
YKa3bIBAIOTCS [MaMUZbl [WIVIMKONEBOM KHC/IOTHI, [ KOTOpHIX 0osiee geTanbHO
00CY)KOalTCss  MpOLIECChl  KOMIUIeKCooOpa3oBaHMsl IPH  9KCTPakKLMH  LIeHHBIX
KOMITOHEHTOB M (DaKTOPBI, BAMSIOIME Ha HUX.

B  pesyabrate 0630pa  CyLIeCTBYIOILeH  juTepaTypel o  mpobieme
SKCTPAKLMOHHOro BblZiesieHUss P3D M3 pasNMuHbIX BTOPUYHBLIX HCTOYHHMKOB aBTOP
(bopmy/mmpyer mens paGorhl creAyolmm obpasom: «CosjaHue ¥ IpaKTH4ecKoe




UCII0/1b30BaHKe BBICOKO3((EKTHUBHBIX 3KCTPAKLMOHHBIX CHCTEM Ha OCHOBE JHMAMH/OB
AHFHHKOHEBOﬁ KHC/IOTBI [iI1 CE/IEKTHBHOIO HM3B/IEUEHHMA, KOHLIEHTPDHDOBAHUA U
pasziesieHus1 pefKO3eMe/IbHbIX W HEKOTOPhIX PaJIHOAKTHBHBIX 3/1EMEHTOB M3 ILHPOKOro
CreKTpa BTOPUYHBIX UCTOYHUKOBY.

Bo BTopoi riase paboTbl NMPHUBOJUTCS OMNMCAHHE METOJHK SKCIIEPUMEHTOB,
MpoBOAMMBIX B pabore. IToapo6HO H3/0XKeHBI CrIOCOBBI MOAYUYeHUs PafMOHYK/IHIOB B
Pas/IMYHBbIX BaJIEHTHbIX COCTOSHMSX W OIpeJe/ieHus UX KOHLIeHTpalWi B pacTBOpax,
METOAbI IPOBEEHHs] IKCTPAKLIMOHHBIX IKCIIEPUMEHTOB. TakKe IpuBefeHbl METOAHKH
CHHTe3a MCII0/Ib3yeMbIX B paboTe 9KCTpareHTos.

Tperea r/1aBa AUCCEPTALMH MOCBALLIEHA UCCIe40BaHHI0 00IMX 3aKOHOMEPHOCTEH
pacripefie/ieHHss KaTHOHOB f-3/1eMeHTOB B 3KCTPAaKLHMOHHBIX CHCTEMax Ha OCHOBE
AWTTIAKO/IbaMUA0B, IIpoBefieHO cuCTeMaTHYeCKoe M3y4YeHHe BI/IMSHHS I1apaMeTpOB
9KCTPaKL[MOHHBIX CHCTeM, BKIIO4as NpHpoAy pa3baBuTeNs, IPHUPOAY KHCIOTHI, M3
pacTBopa KOTOpPOH OCYIIECTB/IAETCS SKCTPAKLHs, TeMIlepaTypy, CTPOeHHe MOJIEKYJIbI
AWrIMKOMbaMuza Ha MexdasHoe pacnpefenende Eu, Am u Cm. OG6HapyskeHO
U3MeHeHHe COOTHOLUEHHH MeTaJll : IMraHj B 5KCTparHpyeMbIX KOMIUIEKCaxX aMepHLus,
€BPOIKA M JIIOTELMss C POCTOM TeMIlepartypbl npu 3Kcrpakuud ux N,N,N’,N’-
TeTPaOKTHIAMIIMKONIbAMHAOM M3 DAacTBOPOB a30THOH KHC/IOTBL, UTO OOBACHAET
UMEIOLLMecs B JIMTepaType pa3HOIacHsi OTHOCUTENBHO JaHHBIX O COJIbBATHBIX UMC/IAX
YKa3aHHbIX MeTa/yIoB. [I0KasaHO, UTO SKCTPAKLMOHHBIE CHCTEMBl Ha OCHOBE HOBBIX
apuI3aMelleHHBbIX AUITTMKONbaMUOB SBJISIOTCS TEPCIIeKTUBHBIMU [JI1 BBIIENEHUS U
pasjieneHds aKTHHUOB. B  KpDHUCTa/UIMYeCKOM BHJe BIIEDBbIe BbIIENIEHBI U
OXapaKTepHU30BaHbl MeTOLOM pDeHTreHOCTPYKTYPHOrO aHaiu3a COeJUHEHWsI HHUTPaTOB
ckaHgus, amepuuus U urtpua ¢ N,N,N’,N’-terpastun- u  N,N,N’,N’-
TeTpabyTunguravkonbamugamMd. B pesysnbrare Obul [10Jy4YeH OOMBIIOH MacCHUB
IKCIIepUMeHTa/IbHbIX JaHHBIX U HA ero OCHOBE BbIOpaHbl 3KCTPaKLMOHHbIE CHMCTEMBI Ha
OCHOBe JUIVIMKO/JbaMU/JOB C OINTUMa/IbHBIMH KOJIMUeCTBEHHBIMU XapaKTepUCTHKaMH. B
YyeTBEPTOM I/1aBe JUCCepTal{yd KUCCIeyeTcss BO3MOXHOCTh NPHMMEHEHHs yKa3aHHBIX
CACTeM JJisi pelleHMs] KOHKDeTHbIX IIDAKTHYeCKHMX 3a/ad. B KauyecTBe Takux 3ajay
paccMOTpeHO u3B/ieueHWe P33 u3 OTX0A0B repepabOTKM MHHEpPaIbHOrO ChIpbsi H
OTXOJO0B 3JIeKTPOHMKH. VIcciienoBaHa 3KCTPaKLMs CKaHAWsA, WTTpWA, JaHTaHUZOB, a
TaKKe  psAfa  COMYTCTBYIOLUMX MM 37eMeHTOB  pactBopamu  N,N,N’,N’-
TeTpabyTHIAUIIMKOIbaMKla B CMEeCH H-flofleKaHa W JekaHosa-1 (06. orH. 90:10),
oKTaHOsle-1, HUTpOOeH30nme W TICeBJOKYMOJIe M3 a30THO- M CepHOKWC/IBIX Cpef.
[Toxa3aHo, UTO KCIO/Ib30BaHUe B KauecTBe pa3baBuTesieil JIMHHOLIETIOUEUHOI'O CIIMpTa U
HUTpoOeH30/1a T03BOJIAET J0OMTBCA BLICOKOM eMKOCTH OpraHuuyeckod askl I10
OTHOLUEHHIO K L|eHHbIM KOMITOHEHTaM, a Tak)Ke BBICOKMX K03()(HLIMeHTOB pasje/ieHus




P33 u psaga d-metannoB. Beuio o6Hapy»keHo, uTo rpu 3kcrpakiuyd TBAT'A B cMecu H-
AojeKaHa C [eKaHO/IOM-1 M3 CepHOKUC/BIX PacTBOPOB HabMIOAAIOTCA [JOCTaTOUHO
BeICOKMe Ko3(duumentsl pasgenenuss napel Nd/Pr. Ilaras riaBa JuCCepTaLdM
NocBslleHa pa3paboTke rpolrecca CeNeKTHBHOrO 3KCTPaKLMOHHOIO H3B/IeUeHHs SC U
peAKo3eMe/IbHBIX 3/IEMEHTOB M3 peajbHbIX KpacHbIX L1aMoB. Ilpefo)keHHas cxema
rpoLiecca Mo3BO/M/IA JOCTHYL CTeTleH! KOHLIeHTPUPOBaHUS CKaHaust, paBHo# 1500, rpu
CTerneHu u3BeueHus1, 61m3koit K 99 %, creneHs ouncTkH Sc ot Mg, Al, Ca, Fe, Sr u Pb
npesbicuia 10000, or U — npesricuna 1000. Ha ocHOBaHMM MOJy4YeHHbIX AaHHbIX Oblia
npeJJio)KeHa TPHHLWIHAAbLHASA TeXHOJIOTMYeckas CXeMa KOMIUIEKCHOM mepepaboTKH
KPacCHbIX 1LI/IaMOB.

IMpakTHYecKas 3Ha4YHMOCTb TMO/TyYeHHbIX Pe3y/IbTaToB He BbI3bIBaeT COMHEHHH,
a NpeyIoXKeHHbIE aBTOPOM 3KCTPaKLMOHHbIE CHCTeMbI TPeOYIoT JaibHelluel arpobarym
B YKPYITHeHHOM Maciurabe.

3axmouenne paboTel OTpaXKaeT ee OCHOBHbIE pe3y/bTaTbl, fB/IAETCH
060CHOBaHHBIM [JEMOHCTPHPYET BBICOKYHO HayUHYH0 HOBH3HY.

ITo pesynbratraMm paboTel omyOmKoBaHo 5 crareil U 1 nmateHT. PaboTa mpomuia
ampoGammrio Ha Poccubickux W MexAyHapoJHbIX KOH(epeHLHsX, IO pe3y/bTaTaM
orny6siKoBaHO 16 Te3HCOB JOK/IaO0B.

Ilo puccepraumu u asTopedepaTy HMeeTcsi psAf 3aMeuyaHHid, BOTPOCOB U
TOKeJIaHHH.

1. Cneposano 6u1 6osee oApo6HO OCBETUTE B METOAMYECKOM pasfesie BOIPOCHI
TIPUrOTOB/IEHUs DPacTBOPOB M crabunuszald HOHOB TYD B TpebyeMbIX CTereHsx
OKMC/IeHHS. B UYacTHOCTH, OIMMCAHHBIE YCJIOBUS IMOJYUYeHUs] a30THOKUCIIOrO pacTBOpa
myroHusi(IV) - «PactBopel Pu(IV) roroBunu aHanoryyHo pactsopam Np(IV).» -
BLI3LIBAIOT COMHEHMSI B MOJTyUeHHWU pacTBOPa, B KOTOPOM IUTyTOHWM Ha 100% HaxoguTcs
COCTOSIHUM OKUC/eHus +4. Bo-repBbix, rMApa3syH CriocobeH BOCCTaHAB/IMBATh IUIYyTOHWUA
[0 CTerieHu OKUC/IeHus +3, BO-BTOPBIX, B C1ab0- ¥ YMEpPeHHO KHUC/bIX HHUTPATHBIX
pactBopax IUIyTOHUH(IV) KMeeT CKJIOHHOCTb K /JUCIPOINOPLMOHMPOBAHHIO C
o6pa3oBaHKeM MOHOB IUIYTOHUS B CTEIEeHAX OKUCIeHHs +3, +6 u, Aaxe +5. Hannuue B
pacTBOpe Pa3HOBA/JIEHTHbIX MOHOB MOJKET IPHUBOAWTEL K 3HAUMTE/bHbIM OLUMOKam IIpu
ornpezienieHH K03(duLiMeHToB pacripe/ie/ieHus IPH 3KCTPaKLMH.

2, IIpy O6CY)KIEHHWHM SKCTPAKLMH aKTHHW/OB B Das/MYHbIX BaleHTHBIX (opmax
N,N’-auusonponwi-N,N’-quderwiguriukonsamugom  (pasg. 3.5  [Juccepraldu) B
kauectBe npumepoB An(III) BeiGpanel Am ¥ Cm, a B KauectBe rnpumepoB An(VI) —
U(VI) u Pu(VI). He genanach /1 IOMbITKA H3YUYHTb SKCTPAKLIMIO TAKXKe CPaBHHUTEIbHO
ycroiuuBbix Pu(III) u Np(VI)?




3 Bo3mOXXHO, CTOM/IO OBl NPUBECTH B AMCCEPTALlMd METOAMKHM cHHTesa N,N’-

Auusonponyi-N,N’-audeHuI AU IMKoIbaMua U N,N’-metun-N,N’-au(2-
HUTPO(EHUN)AUIIUKO/IbaMU/, HCIIO/b3yeMbIX B JaHHOM pafoTe B  KauecTBe
3KCTpareHToB.

4. ITpu sxcrpakuuu Am ¥ Cm pacrBopamu JullpI®I'A B 6GeH3one ITOIyueHbI
[OCTaTOYHO BbICOKHe (OCOGEHHO C YUYeTOM M3BECTHOH HH3KOH CeJIeKTMBHOCTH
JQWIJIMKONBbAMUZIOB TIPM  pasfe/leHHd YKas3saHHbIX 3/1eMEHTOB) 3HaueHUs [ amcm.
ITpoBoaunCs K 3KCIIEPUMEHT [PY OAHOBPEMEHHOM NPHCYTCTBUM aMepULUA U KIOpHs B
CHCTEME M COIVIACOB&IMChb JIM IOyYeHHble AaHHble C JaHHBIMH, TOJYYEHHBIMH IpH
pacrpezie/IeHUH HHAWBHAYaIbHbIX 3/IeMEHTOB?

8. Ha pucyske 4.9 — 3aBucumoctu ko3¢ duipentos pacripegenenus Sc(Ill), Y(III) u
Ln(III) ot konuenTparu HNO3; B paBHOBecHOH BogHO# ase npu axcrpakuuu 0,01 M
TBATA TMPOAB/IAETCA HEMOHOTOHHBIH XapakTep H3MeHeHHs1 K03((HIIHEHTOB
pacnipepienenuss La, Ce, Pr u Nd ¢ pocrom koHuentpauuu HNOi;. HMmeer nu
BeIpOKeHHbIH MUHHMYM mnpu  [HNOs] ~ 3 Monb/n1 XMMHUECKYHO TNMpPHUUHHY WIH 3TO
pe3yJ/IbTaT OLIMOKM 3KCIIepUMEeHTa?

6. B  Texkcre paboThl  WCTIONBL3YeTCS  MOHATHE  «CODOCHbIe  pacTBOPEI
PaAUOXHMMUUECKUX TPOM3BOJCTB». JTO HeBepHO! ¥ COBpeMeHHBIX PaZMOXUMUUECKUX
MPOU3BOJACTB HE CYIECTBYeT «CODOCHBIX pacTBOpOB». J3TO He JIOMyCKaeTcs
3aKOHOJaTe/IbCTBOM. PaJHOaKTHBHEIE OTXO/bI TOKUJAKOT MPOU3BOZCTBO UCK/TIOUUTETEHO
B TBEP[LIX MaTpHILIaX (CTEKI0, KepaMHKa, LIeMEeHTHBIA KOMITayHI.

[TpuBe/ieHHbIe 3aMeuUaHUsl He CHHXKAIOT OOLLIero IOJIOXKUTE/IbHOTO BITeUaT/IeHUsl 0
pabore. [ucceprauusi TrpefcTaBiseT COOOW 3aKOHYEHHYIO JIOTUYHYIO OO0/bLIYIO
Hay4HYH0 paboTy, HallMCaHHY0 'PaMOTHBIM S3bIKOM.

Copepxanue  JUCCepTalMOHHOM  paloTbl  COOTBETCTBYeT  [acropTy
cnenyansHocTd  1.4.13 — Paavoxumus II0 Hampae/eHHAM Hcciegosanua (1) —
CoeguHeHHsT  pafiMOaKTHBHbIX  371eMeHTOB. CuHres.  Crpoenwe.  CBoOHCTBa.
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakLud paZiMOaKTHBHBIX 3/IeMEeHTOB; (2) -
CocTosiHHe M paclipefie/leHMe paJUOHYKJIMIOB B pasiuuHbIXx (asax. Ilporecchr
¢asoobpasosanus 1 Kos/utonaoobpasosanus; (5) — MeToab! BblZjeIeHHs, pase/eHHAa U
OUMCTKHA DaJMOaKTHUBHBIX 3JIEMEHTOB M H30TOIOB. OKCTPAaKL[OHHbIE, COPOLMOHHBIE,
9/IEKTPOXMMHYECKHe, XpomaTorpaduueckie TNpOLIeCChl pasfe/ieHHss B paJHOXHMMH.
AnepHo-pusnueckue mMetognl B paguoxumuy; (10) — IlpumeHeHHe DaAMOHYK/IW/IOB B
XUMHH M XMMHYECKOH TeXHOJIOrHH. MeToZ paguoaKTHBHBIX MHAWKATOPOB. XHUMUUeCcKue
aCIeKThbl UCITO/Ib30BaHHUSA PaJUOHYK/IUIOB B OHONIOrUY U MeULIMHE,




Taxum obpasom, guccepraups Ilaposa Biagucnasa Ofyap/oBU4a COOTBETCTBYET
TpeboBanus 11. 9-14 «IlonoxKeHUs: 0 NPUCY)KIEHHH y4eHbIX CTereHei», yTBep)KJeHHOro
nocraHoB/ieHUeM IIpaButenscTBa Poccuiickoit @enepauuu ot 24.09.2013 r., Ne 842 (B
[efCTByIOlIel peflakijuM), IpefbsB/IsAeMbIM K AWUCCEPTALMSIM Ha COMCKAaHHME Y4eHOMH
CTereHM KaHAMJATa HayK, a ee aBTop — 3ac/1ydcuedem NPUCyXcoeHus yueHol cmeneHu
KaHOudama XumMuyecKux HAayK 110 CTIelMaabHOCTH 1.4.13 — PafiioXumusl.
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