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®OPMHU 3HAXO/IKEHHS TA XAPAKTEP MIT'PAIIIl YPAHY B MATEPIAJIAX XBOCTOCXOBMUII]
OB’€EKTIB CHAIIIIUHA YPAHOBOI'O BUPOBHUIITBA YKPATHU

[IpencraBneHo pe3yabTaTH IOCHIIPKEHb 13 BU3HA4YeHHS (OpPM 3HAXOMKEHHS Ta XapakTepy Mirpauii ypany B
3aJIMIIKaX YPaHOBOTO BUPOOHUIITBA, HAKONUYEHHUX y XBocTocxoBHuIli «lleHTpansuuii Sp» (KoiMIIHE ypaHoliepepoOHe
mianpueMcTBo «lIpuaHInpoBChKUil XiMIUHU 3aBO» B YKpaiHi). YHACTIIOK HEIOCTATHBO! HEHTpasizarii 3aIHIIKOBIHA
MaTepial BHpPOOHHWNTBAa OyI0 3aBAaHTAXCHO B TII0O XBOCTOCXOBWINA B KHCIOMY CTaHi. Takox Oymu aBapii
MTyJIBIIONPOBOY, IO MPU3BOIWIN JI0 PO3JHMBY PagiOaKTHBHUX MaTepialiB HAa MOBEPXHIO XBOCTOCXOBHINA. Y HACIHIJOK
nporo Oymo BCTAaHOBICHO [IBI pamioONIOTiYHI TPOOIIEMH: BTOPHMHHE 3a0pyAHEHHS IIOBEpXHI XBOCTOCXOBHIIIA,
MpeJCTaBICHE MiABUINECHIM pIBHEM MOTYXHOCTI EKCHO3WIiMHOT mo3u, Ta Mirpamis pamionykiinie U/Th psaniB y
CIPUATINBUX U MBOTO KHUCINX OKHCITIOBANBFHUX yMoBax. JlaHi MOHITOpHHTY, 3i0pani mpotsrom 2005 - 2017 pp.,
MOKa3aJy MiIBUIIEHY MIrpamnilo ypaHy BiJl XBOCTOCXOBHIIA Y IPYHTOBI BOJIM 3 aKTHBHICTIO B Mexax Bix 1 10 20 bx/n.
JIyist miATBEp/PKEHHSI TAaHUX CIIOCTEPEXXEHb OYJIO MPOBEICHO EKCIEPUMEHTAIbHI OCHIIPKEHHS! 3 METOI0 BU3HAYECHHS
¢Gi3uuHUX Ta XIMIYHUX (OPM 3HAXOJUKEHHS ypaHy B MaTepiajax XBOCTOCXOBHIIA Ha 0a3l ICHYIOUMX Ta MOJIEJIBHHX
nmanux. Jlas 1poro Oyjao BHKOpPHCTAHO MOIMGIKOBAaHMKA METOJ MOCHiMOBHHX ekcTpakiii BCR i3 momambmium
BU3HAYCHHSIM PIBHOBXHUX ()OPM 3HAXOKCHHS ypaHy, BUKOPHCTOBYIOUYHM IHCTPYMEHT I'€OXIMIYHOTO MOJEITIOBAHHS
MEDUSA 3 ninrpumkoro 6a3u narux HYDRA.

Ktouosi cnosa: TpugHITpoBChKUH XIMIYHUH 3aBOf, 00’€KTH CHAIIIMHU YPAaHOBOTO BHPOOHHMIITBA, XBOCTOBUU
MaTepian, opMH 3HAXOKCHHS YpaHy, METO ITOCIITOBHIX SKCTPAKIIii, 3a0pyIHEHHS MiA36MHUX BOI.
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®OPMbI HAXOXKJIEHUSA U XAPAKTEP MUTPAIIUU YPAHA B MATEPUAJIAX XBOCTOXPAHUNJINIIY
OBBEKTOB HACJIEAUA YPAHOBOI'O MNPOU3BOACTBA YKPAUHBI

[IpencraBneHsl pe3ysbTaThl UCCIEIOBAHUH 10 ONpENeNeHNI0 (JOPM HaXOXJICHMS M XapaKTepa MHUIpallid ypaHa B
ocTaTKaX ypPaHOBOTO IIPOM3BOJICTBA, HAKOIUIEHHBIX B xBocToxpaHmwimumie «Llenrpanbubiii  fp»  (ObIBIIEE
ypaHonepepabarsiBatomiee npeanpuitie «lIpumHenpoBckui XMMHYECKMH 3aBoJ» B YKpamHe). Bcnencreue
HEJIOCTaTOYHOM HEHTpalu3alluy OCTATOYHBIH MaTepHuan IPOM3BOJCTBA MOTPYXalICsi B TEIO XBOCTOXPAHWJIMIIA B
KUCJIIOM cocTosiHMM. Takke ObUIM aBapHMu IyJbIIONPOBOJA, KOTOPbIE IPUBOJMIM K pPAa3MBY paIldOaKTHBHBIX
MaTepualioB Ha MOBEPXHOCTh XBOCTOXPAaHWIMIIA. B pe3ysbrare ObUIO YCTAHOBJICHO JIBE PAJMOJIOTMYECKUE TPOOIIEMBI:
BTOPHYHOE 3arpsi3HEHHE IIOBEPXHOCTH XBOCTOXPAHMIIIHINA, IPEICTABICHHOE IIOBBIIICHHBIM YPOBHEM MOIIHOCTH
9KCMO3ULIMOHHON 1103bl, W wmurpanus paguonykiunoB U/Th psnoB B OnaronpusiTHBIX Ut 3TOTO  KHCIBIX
OKHUCITUTENBHBIX YCIOBHX. JlaHHBIE MOHHTOpHHTA, coOpaHHbIe B TedeHHe 2005 - 2017 rr., mOKa3aau HOBBHIIICHHYIO
MUTpPaIMI0 ypaHa OT XBOCTOXPAHWIIMIA B TPYHTOBBIE BOJBI C aKTUBHOCTBIO B mpenenax ot | mo 20 bx/m. [lns
TIOJTBEPXK/ICHNST JaHHBIX HaAOIOJECHUH OBUIM MPOBEJCHBI SKCIIEPUMEHTANIBHBIE HCCIIEIOBAHHS C LIENBIO OIPEACICHHS
¢bu3MYecKnX M XUMHUYECKUX (HOPM HAXOXKAEHUs ypaHa B MaTepuajaX XBOCTOXPaHWJIMIIA HA 0a3e CyHNIECTBYIOUIMX U
MOJIETIBHBIX JaHHBIX. [ 3TOr0 OBLT UCTIOIb30BaH MOAU(UIIMPOBAHHBIH METO OCIIEI0BATENbHbIX SKcTpakimii BCR ¢
MOCJICAYIONINM ONpE/IEIEHNEM PaBHOBECHBIX (OPM HAXOXKAEHUS ypaHa, UCIONb3ys HWHCTPYMEHT I€OXHMHYECKOTO
monenupoBanust MEDUSA ¢ momnepkkoii 6a3er qanabix HYDRA.

Kntouegvle cnosa: IpuaHENIpOBCKUN XUMUIECKAN 3aBOM, 0OBEKTH HACIEIMS YPAHOBOTO MMPON3BOICTBA, XBOCTOBOH
MaTepHai, (GopMbI HAXOXKACHUS ypaHa, METO IIOCIIEAOBATEIBHBIX IKCTPAKIIH, 3aTPsA3HEHUE O3€MHBIX BOI.

K. O. Korychenskyil?*, G. V. Laptev?, O. V. Voitsekhovych?!, T. V. Lavrova?, T. I. Dyvak!
! Ukrainian Hydrometeorological Institute, State Emergency Service
and National Academy of Sciences of Ukraine, Kyiv, Ukraine

2 Josef Stefan International Postgraduate School, Ljubljana, Slovenia

*Corresponding author: korychenskyi@gmail.com


mailto:korychenskyi@gmail.com
mailto:korychenskyi@gmail.com
mailto:korychenskyi@gmail.com

SPECIATION AND MOBILITY OF URANIUM IN TAILINGS MATERIALS
AT THE U-PRODUCTION LEGACY SITE IN UKRAINE

The results of the study on speciation and mobility of uranium in the ore processing residues in the Centralny Yar
tailings (CY, former uranium processing site — Pridneprovsky Chemical Plant in Ukraine) are presented. Due to poor
neutralization sludge material was dumped into the tailings body in acidic state. Several incidents with breakage in the
pipeline transporting complex radiochemical solutions caused radioactive material spillover onto the tailings surface.
Two features of radiological concern were identified — secondary contamination of the tailings surface amid elevated
gamma dose rates, and excessive migration of radionuclides of U/Th decay series in strong acidic conditions within the
tailings body. The monitoring data collected during 2005-2017 showed fast migration of uranium from the tailings body
into the groundwater with specific activity varied in the range from 1 to 20 Bg/L. To support this finding the
experimental studies aimed to obtain physical and chemical speciation of uranium in the tailings materials in existing
and simulated conditions were undertaken. This was conducted by application of modified BCR sequential extraction
methods followed by assessment of uranium speciation in equilibrium conditions, using the geochemical modeling tool
MEDUSA coupled with the HYDRA database.

Keywords: Pridneprovsky Chemical Plant, uranium production legacy site, tailings residue, uranium speciation,
sequential extraction method, groundwater contamination.
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