OtsbiB opunmansHoro onnonenta Ceupunosa Anexces Biaguciasosuua,
JOLEeHTa Kae APl XMMHIECKOH TeXHOIOTHN JPEBECUHEL, GHOTEXHOIOMMH U
HaHomatepuanos PI'OY BO «VYpansckuii rocyapcTBEHHBIH JeCOTeXHUIECK
YHHUBEPCUTET» Ha IUCCEPTAMOHHYIO paboTy Tutosoit Cernansl MuxaiioBHEI
«PaspaboTka TeXHONIOrMM COPOLIMOHHOTO H3BNEYeH s ypaHa U3 CyIb(aTHO-
XJIOPUZIHBIX PACTBOPOB CKBAXKMHHOI'O [10J[36MHOI'0 BBIIIEJIAUUBAHUS,
NPCNCTABICHHYIO Ha COMCKAHUE YYCHOM CTEIEHH KaH/[UlaTa TEXHUIECKUX HayK
1o crenuanpHoct 05.17.02 — TexHOIOrHs pe/IKnX, PACCESHHBIX U

paliOaKTUBHBIX 3JIEMCHTOB

OO0was xapakrepucTuka padoThbl

Huccepranuwonnas paborta BbIIONHeHa Ha Kadeape PEIKAX METAUIOB H
nanomarepuanoB PI'AOY BO «Ypansckuit denepaibHbil yHUBEPCHTET HMEHH
nepBoro [Ipesunenta Poccun B.H.Enbuunay. PaGora usnoxena ua 177 CTpaHuIlax
MAalllMHOIIMCHOIO TEKCTa W BKIIOYaeT B cedst 56 puCyHKOB, 34 Tabnuisr u 2
[IPUIIOKEHUS.

Jluccepraims COCTOUT U3 BBEEHUS, IIECTH TIIaB C BEIBOJAMMU 10 KAKJI0H 13
HUX, 3aKITIOYCHMsT W OMOIMOrpaduaeckoro CIMcKa, BKIIIOYAIOMEro B ceds 161
JTUTEPATYPHBIX UCTOYHHK.

OcHoBHOE  cojlepkanue  paGOTBl  NPEJCTABIEHO B 3 CraThix,
OIyOJMKOBAaHHEIX B DPELEH3UPYEMBIX HAYUHBIX H3/IAHUSX, PEKOMEH/IOBaHHBIX
BAK, 1 natenre Ha u3obperenue, 6 paboT B Te3ncax JOKIAL0B HA BCEPOCCUUCKHUX
T MEXKIYHAapOJHBIX KOH(MEPEHIUIX.

OcHoBHOE comeprkanue paboThI TIOTHOCTHIO H3OXKEHO B aBTopedepare.

Bo BBeleHmum mu3maraercs akTyanbHOCTh TEMBl HCCIENOBAHHS, CTENCHD
paspaboTaHHOCTH TEMBI, LEMb W 3a1aud AUCCEPTALMOHHOTO MCCIIeTOBAHILS.
IIpuBesieHbl HaydYHas HOBHM3HA, TEOPETHYECKAS M NPAKTHYECKAS 3HAIHMOCTS
paborer. KpaTko m3maraercs npaxktudeckas 3HAYMMOCTH PaGOTHI, METONONOTHS 1
METOABI UCCICA0BAHNS, A TAKKE OCHOBHbIE IMONIOKEHNUS, BEIHOCHMbIE HA 3AITUTY.

[IpejcraBnena cTeneHb TOCTOBEPHOCTH Pe3yIbTATOB U anpoOarnus padboTEL.

—

204

y

Dy A 1
Br.Jeds-1

11

[+
oty

=

[~
o=t CLD

)

gr

d

e
@



IlepBasi roaBa paGoTEl sBIseTCSs 0030pOM JNUTEPATYPEI, MOCBSIIECHHBIM
yOIMKAIMAM B KOTOPHIX OIMCAHbl HAWOONee IIepPCIeKTHBHBIE W >QdeKTUBHEIE
COPOLMOHHBIE TEXHOIOTHH W3BJIEYEHUs YpaHa W3 TEXHONOTMUeCKHX PacTBOPOB
[IOI3EMHOT'0 BBIIIEIAYMBAHUS U UX OTHEIBHBIE CTAHH.

Hcxonst m3 JMTepaTypHBIX JAaHHBIX, CHOPMYTHPOBAHBI IElh U 3a1auu
JAUCCEPTAIMOHHOM pabOTEl, KOTOpPhIE HEOOXOIUMO pemuTs Juis  pa3paboTKH
COPOLIMOHHON ~ TEXHOJOIMH W3BIEYEHHs ypaHA U3 CyJIb(haTHO-XJIOPUIHEIX
PacTBOPOB IOI3EMHOI0 BhIIIE/IauBAHUS.

Bo BTOpOIi riape npuBOAMTCS ONKMCAHWE METOJMK HIPOBCACHHUS aHAIM3A,
HCIIONB30BAHHbEIX B padote. lIpuBeNeHbl METONBI OIpeeNeHns XapaKTePUCTHK
HCCIIENyEMbIX HMOHOOOMEHHBIX CMOJ, METONWKH HCCIeNOBaHus COpOIHH ypaHa,
pereHepali HOHHTOB, a TAK)Ke METOJMKHU MCCIIeIOBAHUS TTOTYYEHHBIX YPAHOBEIX
KOHLICHTPATOB.

B Tperbeli riaBe TpUBOMATCS pe3YNbTATH WCCIENOBAHMS porecca
COPOLMOHHOTO M3BJEYEHHUs] YpaHa M3 CEPHOKUCIBIX PACTBOPOB C IOBBITICHHBIM
COZICPIKAHUEM XITIOPUI-MOHOB. 3ydena copOims/necopOrus ypaHa B CTATHYECKOM
1 THHAMUHYCCKOM PEXHMaX Ha HOHHTAX T'elIeBOH M MaKpOIOPHUCTOMW CTPYKTYPEL
Ipusenensr MK-crieKTpel HOHHTOB TOCHe TMpolecca copoLun u NIPEJIOKEH
MEXaHu3M copOimu ypana. IlpencraBiieHsl Mojenu copOIuu Jlearmiopa
Opeiiryymxa JUis JaHHOrO I[poliecca. PaccMOTPEHO BIIMSIHUE KOHIIEHTpaIluU
XJIOpU/I-MOHA Ha IapaMeTPphl COPOIOHHOIO TIpoIiecca

Yerpeprasi ryiaBa  [IOCBSIIEHA OCHOBHBIM  METOJAM HIOJIyYEHUSI
KOHICHTPATOB ypaHa. PaspaboTan KOMOWHHPOBAHHBIA METON  OCAXKIEHHUS
KOHIIEHTpaTa ypaHa, KOTOPBIM 3aKIOYaeTcsl B HEeHTpaiu3alud HUTPaTHO-
CEPHOKHMCIIOTO pmecopbaTta Ha mepBod cramuu go pH 3,0-4,0 ammmakoM ¥ Ha
BTOPOM cTajuu 10 pH 6,7-6,8 pacTBopoM yrieaMMOHHHHOM comd. JJaHHbIH MeTo
IIO3BOJIIET ~ CYIIECTBEHHO  OKOHOMMTH  JIOPOTOCTOSIIMN  OcamuTenh — —
YIJICaMMOHUHYIO COJIb ¥ CO31aTh ONTHMAJIbHBIE YCIOBHS ISl IOJIYyYEHHs XOPOILIO

OTCTauBaeMbIX U @Hanpyeme KOHIOEHTPATOB ypaHa.



B nsToii riaBe INpuBEIEHBI pPe3yIbTaThl HMCCIENOBAHHM, HA KOTOPBIX
OCHOBaHa pa3padoTKa TEXHOJOTHH OCAXJEHWS ypaHa U3 HUTPATHO-CEPHOKHUCIIBIX
necopbaros ammuakoM. OmpezeleHo ONTUMaNbHOE 3HAYeHue pH mporecca il
IOTydeH sl MAaKCUMAILHOIO BBIXOZla yYpaHa M HAaWIydIIUX (QUIbTPAIMOHHBIX H
CceIMMEHTAIIMOHHBIX CBOHUCTB CyclleHsuy ypaHa. [lokazaHo BIMsHME 3HAYeHMs pH
Ha DJEMEHTHBIM CcOCTaB KOHIEHTpaTa, €ro IpaHyJIOMETPUYECKHH COCTaB U
HACBHIITHYIO IIJIOTHOCTD.

B mecroii riaBe mpejcraBieHa paspaboTaHHas TEXHOJIOTMYECKast cxema
COpPOLMOHHOTO W3BICYCHMsT ypaHa M3 Cylb(arHO-XJIOPUAHBIX PacTBOPOB €
IONy4eHWeM  TOTOBOIO  IPOIYKTd,  YIOBJIETBOPSIONIEr0  TpeOOBaHMSIM
Mmexnynaponnoro cranmapra ASTM  C  967-13. IlpuBeneHBl pe3ylbTaThbl
YCIIEMINBIX  OIBITHO-TIPOMBIIUICHHBIX HCIBITAHUN IpE/laraeMoi TEXHOJIOTHH.
PaccuuTan skoHoMHYeCKHH 5PGEKT TpUMEHEHUs NBYXCTaIMHHOW TEXHOJIOTUH

OCaKJICHUS ypaHa.

AKTYaJIbHOCTH TeMbl [JHCCePTAIIHOHHOM PpaboThl 3aKiovYaeTcs B
HeOOXOMUMOCTH CO3JIaHus JUisi POCCMU COBPEMEHHOW TEXHOJOIMK ITOTYYCHHUS
YPaHOBOI'O KOHIIEHTpAaTa B COOTBETCTBHU C MEXAyHapOAHbEIM cTanzapTomM ASTM
C967-13B. lna no0bluM ypaHa B YCIOBUSX MecTOpoxkzaeHus JloOposoibHOE
aKTyaJIbHOM 3ajiadell TaioKe SIBJSIeTCsl pa3padOTKa TEXHOJIOIMK U3BIEUEHHsI ypaHa
U3 CEPHOKHUCIBIX IPOIYKTUBHBIX PACTBOPOB C IOBBILIEHHBIM COJIEPKAHHEM
XJIOPU-UOHOB.

IIpakTHyeckas UeHHOCTh  paoTbl.  Pa3paGoTaHa  TEXHOJOTHS
COpOLMOHHON nepepadoTKh MIPOIYKTUBHBIX ~ PAacTBOPOB  IOA3EMHOI0
BLIIIETIAYMBAHUS yYpaHa ¢ BEICOKMM COJIEp)KaHHeM XJIOPUI-UOHOB VI BHEAPEHHUS B
[IPOM3BOICTBEHHBIN MK npu oTpaboTke mecTopokiaenus Jlodposomsnoe (AO
«Jlamyp»). Mcnonb3yemble B TEXHOJIOTMM METOJbl HEWUTpagu3allid HUTPATHO-
CEPHOKHCIIOTO necopOara TMO3BOJISIOT IOJydaTh KOHEUHBIA INPOAYKT BBICOKOIO

Ka4ecTBa, COOTBETCTBYIONIMI TpeOOBaHMIM MeXayHapoaHoro cranfgapra ASTM

C967-13.



TexHomorus BHEApeHa B HEeHCTBYIOUMN MPOM3BOACTBEHHBINH muki AO
«Hamyp».

HoBu3Ha HcceleIOBAHUSI W TOJYYeHHBIX pe3yJibTaToB. DBrepseie
onpezenensl 3Hadenus copbuuonnsix xapakrepuctuk (COE, JOE, ITJIOE)
BUHWITAPUANHOBOTO noHUTa Axionit VPA-2 1[0 OTHOIIEHHIO K YypaHy IIpH
U3BJIEUCHUU U3 CYJb()AaTHO-XJIOPHUJIHBIX PAaCTBOPOB, IIOCTPOEHBI K  OIHCAHBI
W30TEPMBI COPOLIMK. YCTAaHOBJICHO BIMAHME pabodeld (QOpMBbI MOHMTA, a TaKKe
KOHIIGHTPAllUK XJIOPU/-MOHOB B pacTBOpPE Ha BEIMYMHY EMKOCTH II0 ypaHy.
PackppIT MexaHuW3M CcOpOIMM ypaHa U3 CylIb(aTHO-XJIOPUJIHBIX pPacTBOPOB
BUHUJIIUPUANHOBEIM HOHUTOM Axionit VPA-2. PaccuuTanbl 3HaYeHUsA CTEleHEN
mecopOIuu  ypana w3 (a3bl HACBHILEHHOINO BUHWINUPUIMHOBOIO HOHHUTA, H
OTpeIeNIeHO BIHSHHE COCTaBa NeCOpOMpPYIOIIEro pacTBOpa Ha >(PPEKTUBHOCTH
mecopbumu  ypana. OmpeferneH 5SIeMEHTHBIM u  (a3oBBIM COCTaB ypaHOBBIX
KOHIIEHTPATOB, TIONYYEeHHBIX MpPU HEUTpalM3alliid HUTPATHO-CEPHOKHUCIBLIX

,Z[GCOp6aTOB KOM6I/IHI/IpOBaHHBIM aMHHaqHO—yrﬂeaMMOHHﬁHBIM METOLOM.

JlocronHcTBa paboTHI.

Pabota mpoBemeHa Ha BBICOKOM HAyYHO-TEXHHYECKOM YPOBHE C
UCIIOJIh30BAaHUEM COBPEMEHHBIX METOJIOB MCCIEI0BaHUSI COPOIIMOHHOIO Ipolecca
u3BJIeYeHus ypaHa. [Iposgenan GOJBIION 00BbEM 3KCIEPUMEHTAIBHOW PaboThl Ha
cTanusx 1abopaTOPHBIX UCCIEAOBAHUM U OIIBITHO-IIPOMBIIUIEHHBIX UCIIBITAHUM.

PesynbraTsl OIIBITHO-TTIPOMBIIIIICHHBIX WCITBITAaHU I TEXHOJOTUU
TIOATBEPAUNIN TIOJIyYEHHBIC JaOopaTopHbIe NaHHBIC W TO3BOJWINA OCYIIECTBUTH
BHEJIPCHUE TEXHOJOTHH B TTPOU3BOACTBeHHBIA LUK AO «lamyp».

JleTanbHO W3yYeHBI W ONMTUMH3UPOBAHBI BCE OCHOBHBIC TEXHOJOTHYECKUE
CTaOWU TIpollecca HU3BJICUYECHHUS ypaHa U3 CYJIb(PaTHO-XJIOPUAHBIX PaCTBOPOB:
copOImu, necopOIuu, ASHUTPAIIUK, OCAXKICHUS U MOIYUYEHUs MyJbIbl IPOJLYKTA.
OTO TIO3BOJMJIO PEIINATH CIOXKHYIO TEXHOJOTWYECKYI0 3afady: MOJYyYHTh

KOHECYHBIN INPOAYKT BBICOKOI'O KadeCTBa C CYHIIECTBECHHBIM JSKOHOMHWYECKHUM

abdexTom.



Ilo nuccepranmonHo¥ paboTe BO3HUKIM  CIELYIOLIME BOIPOCHl M
3aMedaHus:

— B Tabnume 2.3 He yKkazaHa MeXaHWUYeCKas MPOYHOCTh HMOHHUTA VPA-2,
IPUHSTOTO 38 OCHOBHON MOHOOOMEHHBIN MaTepuall B TeXHOJIOIuu. COOTBETCTBYET
¥ MEXaHW4IEeCKast MPOYHOCTh JAHHOTO MOHUTA TEXHOJIOTUIECKUM TPeOOBaHUAM ?

— B coorBercTBUM € jguarpaMMoi 2.3. J10J8 HE3apsDKEHHBIX KOMIIIEKCHBIX
dopm ypana UO,Cl, u UO,SO, cocraBisator 35 1 15 IpoLeHTOB COOTBETCTBEHHO.
Kakxum obpazom mpoucxonut ajcopOiust 3Tux (opMm ypaHa Ha HCCIELYEMBIX B
pabore annoHuTax?

— YeM 0OBsICHSICTCS pa3IMuKe B pazMepax NOBEPUTEIbHBIX HHTEPBAJIOB IS
pa3HBIX MOHUTOB Ha pucyHkax 3.7 u 3.87

— [lpy u3ydyeHnn KUHETUKUA COPOLIMH, TIPOLECCOB 1eCOPOLUU U JeHUTPALUU
ypaHa COTMOCTAaBISIOTCS JMaHHble I aHHOHUTOB Purolite A660/4759 u Axionit-
VPA-2, oTCcyTCTBYIOT AaHHbIe /1 ucnonbzyemoro Ha AO «/lamyp» nonuta AMIL
B To xe Bpewms, B NaHHBIX Ipolieccax KelaTelbHO COMOCTABUTH MCIIOJIb3YEeMbIH
nonut AMII ¢ ipejiaraeMbiM K BHGHpCHHIé nouuTom VPA-2;

— Ilpomecc AeHUTpai HMOHOOOMEHHBIX CMOJ TPOXOJUT IMPU OOJBIIOM
COmepXkaHMM CepHOM KucnoThl (10 70 r/mv’). IIpOBOAMIOCH IH H3ydeHHe
XUMHUYECKOU CTOUKOCTH HOHMTA AXionit-VPA-2?

— Ha npuHnunuansHoi cxeme cOpOLIMOHHOI'O M3BJICUEHUS ypaHa (PUCYHOK
6.1.) mepemyraHbl O0O3HAYECHUS <JIBI)KEHUE WMOHHUTA» M <JIBWIKEHHE BOIHOMN
dazby.

BrickazaHHBIC 3aMeUaHMsl HE CHIDKAIOT — OOIMEro  TMOJIOKHTEIHEHOTO
BIICYATJICHUSI OT JUCCEPTAIIMOHHON paOOTHI.

OuenuBas paboTy B LEJIOM, MOXKHO 3aKIIOUUTH, 9TO B TUCCEPTAITMOHHOU
pabore C.M.TuToBO¥ MOMy4YeHB! LIEHHBIC B HAYYHOM W MPHUKJIAIHOM OTHOIIECHHH
pe3ynbpTaThl, Ha OCHOBAaHUM KOTOPBIX CHIeNaHbl OOOCHOBAaHHBIE BBIBOJBL Takum
obpasoM, auccepranronHas padora C.M.TuToBo# Ha coOMCKaHUE YUEHOM CTEIEHN
KaHJIuaTa TEXHUYECKAX HAyK SIBIISETCS Hay4YHO-KBaJTU(UKAITMOHHONW padoToH, B

KOTOpOfI Ha OCHOBAHHHK BBIIIOJHEHHBIX aBTOPOM HUCCIeOOBaHUN peIICHa HAayYHAask



3a/a4a CO3JaHU COPOLMOHHON TEXHOJNOTMH W3BICUCHUS ypaHa U3 Cylb(aTHO-
XIIOPUIHBIX PACTBOPOB CKBAKMHHOI'O TIOA3EMHOTO BhIIIETauABaHUSL.

JluccepTaliyiss NOJHOCTBIO COOTBeTCTBYeT TpebosanusaM Ilomoxerns o
copere mo 3aure juccepraiwit B Yp®Y (m 27) u m. 9 Ilomoxenus o
IPUCYXKIEHUH yUEHBIX cTerieHed B YpDY, yTBepKIEHHOIO IPUKA30M PEKTOpa OT
21 oxrsabps 2019 1. Ne 879/03, a ee aBrop TuroBa C.M. 3aciyxuBaeT
IPUCYXKIEHUST YICHOM CTENeH! KaH/IUaTa TEXHUYECKUX HayK II0 CIIEHaIbHOCTH

05.17.02 — TexHOJIOT U PEJIKUX, PACCEIHHBIX U PaJlMOAKTUBHBIX 3JICMCHTOB.

JloneHT kadeApbl XUMHUYECKOW TEXHOJIOTMU APEBECUHBI, OHOTEXHOJOIMH |
HanoMaTepranos @I'BOY BO «YpanbcKuil rocyapcTBEHHBIN JT€COTEXHUYECKHN
YHUBEPCUTET», KAaHAUIAT TEXHUYECKUX HAYK, JOLECHT

Y ; =
MU, CrupuoB Anekceil BnagucinaBosuy

Iourossii ampec: 620100, Exarepunbypr, yn. Cubupckuit tpakr, n.37, YJIK-5
DenepanpHOe TOCYJAPCTBEHHOE OIODKETHOE 00pa3oBaTelbHOE  YUPEKIACHUE
Boiciiero  obpazopanus «YPaTbCKAW TOCYJApPCTBEHHBIM  JIECOTEXHWYECKUN
YHUBEPCUTETY,

tenedoun: §(343)262-97-61

afpec 3JIeKTpoHHOH nouThi: asv1972(@mail.ru
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