OT3bIB

0(HIIHATEHOTO ONIIOHEHTa O AuccepTanuu TutoBoil CeeTnansl MUXalIOBHEL
«Pa3paboTKa TEXHOIOTHH COPOIIMOHHOTO U3BIICUEHHsI ypaHa U3 CyJIb(haTHO-
XIIOPUIHBIX PACTBOPOB CKBAKUHHOIO IIOA3EMHOIO BBIIIEIaYMBAHUAY,
TIPEJICTABIEHHOM Ha COMCKaHUE YUEHO! CTEIIeH! KaHIuaTa TEXHUYECKUX HayK 110
cuenuanbHocTH 05.17.02 — TexHONIOTUSA peOKUX, PACCEIHHBIX U PASUOAKTHBHBIX

JJICMCHTOB

Pa3BuTHe aTOMHO# 3HEpreTHKH TpeOyeT ypaHOBOE CHIpbE, IOTPEOHOCTH
koToporo k 2030 romy Bo3pactet ¢ 73 10 88 ThIC. TOHH B rof. B HacTosiee BpeMs
COKpalleHrne JOOBUY Ha AeHCTBYIOIINX PyOHUKaX IIpUBEAeT K Ne(UIIUTy ypaHa Ha
MHpPOBOM pBIHKE. YBeJHWUeHHe MOObUU ypaHa mnoTpedyeT pa3paboTKy HOBBIX
MecTopoxaeHuit. OCHOBHBIM METOJOM [OOBMM ypaHa SBJSETCS CKBa)XXHHHOE
nom3eMHoe BhimenadnBanue (CIIB). I'maporeosnornueckre yCIOBUS 3alleTaHUs
PYOHOTO Tela ¥ XWMHYECKHH COCTaB MHHEpAJOB Pa3IMYHBIX MECTOPOXKICHUH
TpeOYIOT TIIATEIFHOU MPOPaOOTKU peareHTHON CXEMBI BBILENAaunBaHUSI U BEIOOD

TEXHOJIOTUH JalbHelIel nepepaboTKU MPOLyKTUBHBIX PACTBOPOB.

B cBs3M C TOATOTOBKOW OCBOEHHsSI MecTopoXkneHus JloOpoBosbHOE,
3BepHHOTOJIOBCKOTO  palioHa, TIeoJIoropa3Beika YCTAaHOBHWJIA IIOBBIIICHHYIO
MUHEpIU3AIMI0 BOJOHOCHOTO TOPU30HTAa MECTOpOXIeHWs. lIpuMeHeHne
CEepHOKHCIION CXeMBI BEHIIIETAUMBaHUS INpUd [00b[Ye ypaHAa Ha JaHHOM
MECTOPOXACHUNA I[IPUBOAUT K YBEIWYCHHUIO COAEPXKAHMUS XJIOPUA-UOHOB B
IPOLYKTUBHEIX PACTBOpax O 9 I/AM’, UTO BIHMSET HA CHIDKEHHE eMKOCTH
MOHUTOB. B 3TOH CBs3W, IMOCTAHOBKA LIENU JUCCEPTalMOHHOM paboTel TuToBOH
C.M. obocHOBaHa, a ee TeMa, HECOMHEHHO, aKTyaJbHAa W BaXXHa U1 Pa3BUTHUA

aTOMHOU IIPOMBIIIIIECHHOCTH CTPAHbI.

PGSYJ'[BTEITBI, IIOJIy4YCHHBIC B ILHCCGpT&HHOHHOfI pa60Te, 06JIaI[aIOT HaquOﬁ

HOBI/ISHOﬁ, TaK Kak CHOCO6CTBYIOT Pa3BUTHUIO TCOPETUICCKUX Hpe,IICTaBJIeHI/IfI 0
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IPOTEKAOIIMX Ipolleccax INpU pa3paboTKe TEXHOJOTHMM HU3BIECYEHHs ypaHa u3
CEpHOKHCITBIX MPOTyKTUBHBIX PACTBOPOB C IIOBBIIIEHHBIM COAEPIKAHUEM XJIOPHU]I-
HOHOB U TIOJyYeHWs KOHIICHTpaTa ypaHa, YyIOBIETBOPSIOIIETO TpeGOBaHUAM

craugapta ASTM C967-13.

B  mmccepranyu  BIEpBBIE  ONpENeNeHbl 3HAYCHWS  COPOIMOHHBIX
XapaKTEPUCTHK CTATHYECKOM, TUHAMIYECKON U TIONHON AUHAMUYECKOH 0OMEHHOR
€MKOCTH I10 OTHOIIEHHIO K ypaHy TpPH H3BICUCHUU U3 CYNb(aTHO-XIOPUIHBIX
pacTBOPOB Ha 6 MapOK MOHUTOB (TeleBOM W MaKpOIIOPUCTOM CTPYKTypsl) AMIL,
TulsionA-233U, PuroliteA660/4759, LewatitK 6367, AxionitVPA-2, A560

equivalent.

ABTOpPOM YCTaHOBIJIEHO, YTO HAWIYYIIMMH COPOLMOHHBIMUA CBOMCTBaMHU
obamaeT MaKpOIOPHUCTEI WOHUT C BUHWJINAPUAMHOBBIMH (DYHKIIMOHAIBHBIMU
rpynmupoBkamMu  Axionit VPA-2 (COE mo ypany cocrasisier 18,62 KI/M).
PacKkpeIT MexaHu3M copOumu ypana noHuTOM Axionit VPA-2 B pabouux Cl™u
S0Z™- dopmax MeromoM MK-CIEKTPOCKONHUH. YCTaHOBIEHO, YTO W3BIEUYEHUE
ypaHa IIPOHUCXOMUT KaK II0 HOHOOOMEHHOMY MEXaHW3My B BHIE aHHOHA
[U,05(50,),]*T, Tak U 1o peakIWu HpHCOeNWHEHHs B Buae katmona UO,ClT.
HccnenoBaB W30TepMEI COPOITHY, aBTOP TOKa3ajl, YTO eMKOCTh HOHUTOB IO ypaHy
BO3pacTaeT B cieayrommeM psaay: AMIT — Purolite A660/4759 — A560 equivalent
— Axionit VPA-2.

Hccnenoanue 3G(EKTUBHOCTH COCTaBa JECOPOUPYIOIIEro pacTBopa IMpHU
mecopOumu ypaHa w3 (as3bl HACHIIIEHHBIX HWOHWUTOB AaBTOPOM BBISIBHJIO, YTO
MaKCHMaJIbHOE 3HaUeHHe CTeIeHH AecopOuny obecreunBaeTCcs pacTBOPOM CMECH

HUTpaTa aMMOHHS (85 MI/AM’) U CepHOM KHCIOTH (25 Mr/me).

Taxoke aBTOpOoM paspaboTaH KOMOHWHHMPOBAHHBIM METOX OCaXIECHHUS
KOHITEHTpaTa ypaHa, 3aKIIOYArOIUICs B HEUTpAIU3alii HUTPATHO-CEPHOKHUCIIOTO
necopbata Ha mepBoit ctaguu 1o pH; 3,0-4,0 aMMHrakoM M Ha BTOPOM CTaIMu JI0

pH, 6,7-6,8 pacTBOpOM yTII€aMMOHUHHOM COJIH.



KoMIIIeKCHEIM MMOAXOM K PeIIeHUI0 TOCTaBICHHBIX 3a/lad, HUCIIOJIb30BaHHE
COBPEMEHHOTO HKCCIIEIOBATEIBCKOTO 000pyIOBaHMs, I'PaMOTHAs WHTEPIIPETALHs
IOJTYYEHHBIX  OKCIIEPUMEHTAIBHBIX  JaHHBIX, COOTBETCTBHE  pe3yJIbTATOB
OKCIIEPUMEHTOB IIPOBENEHHBIX B JIAOOPATOPHBIX X IPOMBIILIEHHBIX YCIOBHAX
00yCIaBIMBaIOT AOCTOBEPHOCTDb TPEICTABICHHBIX B JUCCEPTAIMOHHON paboTe

JIaHHBIX.

K JOCTOHMHCTBaM )IHCCGpT&HHOHHOfI pa6OTBI CIeaye€T OTHECTH €€
INPAKTHYCCKYI0 3HAQYHMOCTb, TdK KdK pa3pa60TaHHBIe MCTOABI U TCXHOJIOI'HH
MMPpONUIX ITPOMBINUICHHBIC HCIIBITAHHA B YCIOBHAX ,Z[GFICTBYIOHICF O IIPOHU3BOACTBA

AO «[lanyp», mo uToraM KOTOPHIX ObLUTH BHEAPEHBI.

HducceprammonHas  paboTa  XOpPOIIO  CTPYKTypHpOBaHa,  o0iamaer
BHYTPEHHUM E€JUHCTBOM, JIOCTATOYHO KOMIIAKTHA, JIETKO 4uTaercs. Ee BhIBOABI,
OCHOBHBbIE MOJIOXKEHHS] M PeKOMeHJallHd Hay4HO 000cHOBaHbI. [locTaBieHHas
LeIb U CBSI3QHHBIE C HEW 3a/1aud COMCKATelleM NOCTUTHYTHL. TeMa IuccepTalnun
COOTBETCTBYET 3asBICHHOM Hay4dHOM crenuanbHOCTH. (OCHOBHBIE pPE3yNbTaThl
IUCCEPTAIMOHHON paboThHI B MOJHOU Mepe oTpaxkeHhl B 10 myOmuKaIusx, B TOM
9gucie B 3 CTaThiIX B pedeprupyeMbIX POCCHHCKHUX U MEXIYHAPOIHBIX HAyYHBIX
U3IaHusIX, pexomMeHayeMbrx BAK, a Taxke mpouniu amnpobariuio Ha 6 HaydHBIX
BCEPOCCUUCKUX U MEXTYHAPOIHBIX KOHPEPEHIHIX, TIOydeH MaTeHT, YTO TaKKe
IIOATBEPXKAACT [HTOCTOBEPHOCTHh IIOIY4YEHHBIX aBTOPOM pe3ysbTaroB. Pabora
odopmieHa B cooTBeTcTBUU ¢ TpeboBaHmsmu [lookeHWMS O cOBETe IO 3alluTe
muccepraudi B Yp®Y (m. 27) W oOTBe4aeT KpPUTEPHUSM, YCTAHOBJICHHBIM
IlonoxeHreM O IPUCYXIEHUU ydeHbIX crerieHeld B Yp®@Y (m. 9). Comepxanue
aBTOpedepara IIOJHOCTBIO COOTBETCTBYET TEKCTy HOHCCepTalud. ABTopedepar
JaeT IIONHOE MpPEeACTaBlieHWe O BKJIaJe aBTOpa, HOBH3HE W 3HAUYUMOCTH

Pe3yNbTaTOoB.

Pesynbrarel paGoTEl MOryT OBITH MCIOJIB30BAHBI Ha IPEANPUSATUSX U B

Hay4YHBIX OpraHu3alubax I OCKOpIIopanuu ((POC&TOM», B BBICHIHX yqe6HBIX



3aBCACHMAX XHMHKO-TCXHOJIOTHUYECKOI'O HpO(l)I/IJ'IH IIpU YTCHHH JICKIIMOHHBIX

KYPCOB IIO MCTAJUIYPTHUH YpaHa U TCXHOJIOTUHU €TO COCIMHEHUH.

Tem HE MEHEE, nuccepranusd HE JIMIICHa HEOAOCTAaTKOB. Bot HCKOTOPLBIE U3

HHUX!

1. B mynkte 3.1.2 U3m0XE€HBI Pe3yIbTaThl SKCIEPUMEHTA IO ONPEHEIICHHUIO
BIUSHUS paboueli (POpMBI HIOHUTOB Ha 3HAUEHUS CTATHIECKOW OOMEHHON eMKOCTH
o ypany. CorjacHO IOJMy4YeHHBIM [aHHBIM, 3HAYEHHS EMKOCTH HOHHTOB B
XJIOpUIOHOM (QopMe Mpu HU3BICUCHWH ypaHa W3 CEPHOKUCIBIX PACTBOPOB C
IOBBIIIEHHBIM  COJIEp)KaHUEM XJIOPUA-MOHOB BEIIIE €MKOCTH WOHHTOB B
cynbdartaoii  popme. Ilouemy, B TakoM ciydae, B pa3pabOTaHHON
TEXHOJIOTUYECKOH cxeMme mepepaboTKi CyIb(haTHO-XIOPHIHBIX TPOIYKTUBHBIX
pacTBOpPOB [ cOpOIMU ypaHa IpeiyiaraeTcs WCIIONb30BaTh HOHHUT VPA-2

HUMEHHO B Cylb(aTHOU paboueir popme, a He B XIIOPUTHOMU?

2. B pamHOM paboTe H3y4eHO BIUSHUE KOHIEHTPAIMHA XIJIOPHUI-HOHOB B
IPONYKTHBHOM pacTBOpe Ha €MKOCTHBIE XapaKTepHUCTUKH HOHHUTOB. OmHAaKo,
OCTaeTCs HESICHBIM BOIIPOC O ABMIKEHUM XJIOPUI-MOHOB 10 COPOLIMOHHOMY LIUKITY.
B paspmene 3axmrodeHue cooOImaeTcs, YTO HCCIEHOBaHWE ITOBEIEHHS XJIopa B
nporecce COpOIUMOHHOM mepepaboTKU MPOMYKTHUBHBIX PACTBOPOB  SIBIISETCS
IIEpCIEKTUBOM ISl nayipHelInet pa3paboTku Temsul. [losScHUTE, TPOBOIUIUCE JIH
y)K€ IpelBapUTENIbHbIE WCCIEIOBaHUS COPOIMOHHBIX CBOWCTB HMOHUTOB IIO
OTHOLICHHUIO K XJIOpy? DByner nu xmop copOupoBaThCsS COBMECTHO C YPaHOM

IIpeUIoXKEeHHBIM HOHUTOM Axionit VPA-2, kakoBo mpu sTom 3HaueHue [1JJOE?

3. UeM OOBSICHSIOTCS BBICOKHME 3HAUYEHUS COp6HI/IOHHBIX XapaKTCPUCTUK

nonuta Axionit VPA-2 no ypany?

VYKasaHHBIE 3aM€4YaHUS HE CHIDKAIOT LEHHOCTU BBIIIOJHEHHOM paboThI.
Huccepranus «Pa3paboTka TEXHONOTMHA COpPOLMOHHOTO W3BJIEUEHUS YypaHa U3
Cynb(QaTHO-XJIOPUIHBIX PACTBOPOB CKBOKUHHOTO IIOJ3€MHOTO BBIIIETAUNBAHISD)
SBIISETCS HAyYHO-KBATU(MUKAIIMOHHONH paboTol, B KOTOPOM Ha OCHOBaHUH

BeImoaHeHHRIX C. M. TwuToBOoM HCCIENOBAaHUM MPEACTABICHBl HAy4YHO
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000CHOBaHHBIE TEXHOJOTMUECKUE PEIIeHUs MpobiieM COpOIMOHHOTO U3BICUEHUS
ypaHa, UMEIOIKe CyIIeCTBEHHOEe 3HAUCHHE ISl Pa3BUTHS HAPOIHOIO XO3SHCTBA
CTpaHBl, YTO COOTBEeTCTBYET I1. 9 T0T0XEeHMSI O IPUCYKICHUH YUEHBIX CTEIleHEeH B
Yp®@Y, yrBepxka&HHOTO MpHKa3zoM pektopa oT 21 oxtsbps 2019 r. Ne 879/03.
Turoa CBernmana MuxaiiloBHa 3aClyXKUBaeT MPUCYXKICHUS yUEHOU CTeleHH
KaHauaaTa TEXHUYECKUX Hayk Mo crnenranbHoctd 05.17.02 — TexHOoIorus penkux,

PACCCAHHBIX U palOaKTUBHEIX 3JICMEHTOB.

OdurmaabHBIA OMTOHEHT,

3aBeayromas kabheapoi oommel u

CIICIMATEHON XUMMUH,

OOKTOP XMMHUYECKUX HaYK,

npodeccop Y / o~ IInmuesa JIrogmuna AHaToIbEeBHA

0z -f2. 1

IImmuera JIromMmiia AHaTOJIEEBHA,

3aBemyromas kadenpoii obmelt v cnenuanbHol XUuMuU CTPOUTENBHOTO HHCTUTYTA
OI'BOY BO «TromeHCcKuM WHITyCTpHAIBHBIN YHUBEPCUTET,

oI.x.H. 1o crnenuanbHOocTH 05.17.02 — TexHonorus penkux, pacCesHHBIX W
PaAMOaKTUBHBIX 3JIEMEHTOB, Mpodeccop.

Anpec: 625000, Poccuiickas @enepanus, . Tromens, yi. JlyHadapckoro, 1. 4,

kab. 916

Tenedon: 8(3452)28-39-20, cot. 8-9044-966-664

On. mourta: l.pimneva@mail.ru
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