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H B xope 3Kcnnyatauuu atomHbIxX peaktopoB Ha A3C Poc-
cun 1 YKpauHbl HakonieH 6onbluoii 06bem Ky60BbIX OC-
TaTKoB. EMKOCTU AnA ux XpaHeHUA NpaKTUYeCKN Ha Bcex
CTaHUUAX 3anoNiHeHbl Ha 70% un 6onee. MeToabl 0TBEpXK-
JeHUA TaKnX 0TX0A,0B, MCNoNb3yeMble Ha HeKoTopbix AJ(,
He MOTYT HATU LUMPOKOro NPUMEHEHUA U3-3a OTCYTCTBUA
XpaHUnULL, ANA KOHeYHOro npoaykTa. U3meHuTb Cnoxus-
LLYI0CA CUTYaLMI0 MOXKeT BHeipeHune Takoro cnocoba ne-
pepaboTKn Ky60BbIX 0CTAaTKOB, KOTOPbIii N03BONAET MHO-
rOKpaTHO COKpPaTUTb 06bem KOHAMLMOHMpOBaHHbIX PAO.

NOHOCENIEKTUBHAA OYUCTKA

Ky6oBbie 0CTATKH SIBISTIOTCST TPOYKTOM BBITTAPKU Pa3-
maunbix JKPO, o6pasyiomuxcs va A9C. Onu npencras-
JSI0T  cOGOU  BBICOKOCOJIEBBIE PACTBOPBI, 3arpsisHEHHBIE
OPOJYKTAMU [IeJIEHUS, PAAMOHYKINJAMUA KOPPO3HOHHOTO
POUCXOXKIECHHS U PA3JIUYHBIMU BEIIECTBAMH, UCIIOJIb3Ye-
MBIMU JIJIST [Ie3aKTHBAINE 000PYNOBAHUS U TIOMJIEPKAHMUST
BOJIHO-XUMUYECKOTO peknuMa. TpajiniIOHHBIMI METOIAMU
nepepaboTku Ky6oBbIx ocTaTkoB ADC SIBIISTIOTCS [IEMEHTH-
poBaHe M GUTYMUPOBAHUE. ITH CIOCOOBI TTO3BOJISIIOT Te-
pesectu JKPO B jocTaTtouno nHepTHYIO (HOPMY, IPUTOIHYIO
N1 xpanenns (3axoponenus ). OMHAKO WX MCTIOJIb30BAHIE
He 103BOJISIET 3HAYUTEILHO COKPATUTh OObEM KOHEYHOIO
PaZIMOAKTUBHOTO IPO/LYKTA.

CenextuBHast copOIust 00/1alaeT HEOCTIOPUMBIM TIpe-
UMYIIECTBOM 110 CPABHEHUIO C IPYTUMU CIOCOOAMU Tepe-

AT THE KOLA NPP

V.V.OMELCHUK,

M.P. STAKHIV (Kola NPP),

A.E. SAVKIN, Candidate of Technical Science,
D.A. FEDOROV (SUE SIA Radon),

V.I. KORNEV (Alliance-Gamma Ltd.)

®m  Operation of nuclear reactors at NPPs in Russia and
Ukraine resulted in accumulation of a large volume of vat
residues. Tanks for their storage are 70 and more percent
filled. Methods of solidification of such waste used at some
of the NPPs cannot find wide application due to the lack of
storage facilities for the end product. The present situation
can be changed by introduction of a vat residue treatment
method that allows reducing the volume of concentrated RW
many times.

ION-SELECTIVE CLEANING

Vat residues are produced from evaporation of various
LRW generated at NPPs. They represent high-salt solutions
contaminated with fission products, corrosion-originated
radionuclides and different substances used for decontami-
nation of equipment and maintenance of water chemistry.
Conventional methods of NPP vat residue treatment are ce-
menting and bituminization. These methods allow converting
LRW into a fairly inert form suitable for storage (disposal).
However, their application does not enable a significant re-
duction in the volume of the end radioactive product.

Selective sorption offers undeniable advantages over other
vat residue treatment techniques (see Table 1). Therefore it is
reasonable to use this method as a basic process for treatment
such type of waste. However, at the Loviisa NPP (Finland)
only cesium radionuclides are removed from vat residues us-
ing a selective sorbent.

TABJINLIA 1. CPABHUTENIbHBIE XAPAKTEPUCTUKKN PA3JINYHBIX CNOCOBOB NMEPEPABOTKW KYBOBbIX OCTATKOB
TABLE 1. COMPARATIVE CHARACTERISTICS OF DIFFERENT VAT RESIDUE TREATMENT METHODS

Ne Cnocob nepepabotkn | KoadpduumeHT cokpauieHns oo6bema | KauectBo KOHEUHOro NpoayKTa MecTo ncnonb3oBaHusa
Treatment method Volume reduction factor End product quality Point of use
1. LiemeHTupoBaHune 0,9-1,3 YposnetsoputenbHoe banakoBckasa ASC
Cementing Satisfactory Balakovo NPP
2. ButymnposaHne 1,5-2,5 Xopouee JleHnHrpagckas, KanuHnHckaa ASC
Bituminization Good Leningrad NPP, Kalinin NPP
3. ny6okoe ynapnBaHue 2-3 Huskoe HososopoHexckaa ASC
Deep evaporation Low Novovoronezh NPP
4, OcTeknoBbiBaHNe 3-4 Bbicokoe MocHIO «PagoH»
Vitrification High Moscow Radon
5. CeneKkTuBHas copbuus 100 Bbicokoe «JloBn3za»
Selective sorption High Loviisa

BE30MACHOCTb OKPYXXAIOLLEM CPE[bI

34

Ne 32007



TECHOLOGIES

paborku Ky60BBIX ocTaTkoB (cM. Tabauiy 1). [Tostomy
ee 11esecoo6pasHo MCMOJb30BaTh B KauecTBe 6a30BOTO
criocoba mepepaboTky Takux oTxom0B. Omamako Ha AIC
«JloBuzay (DuHASHINSA) KYOOBBIE OCTATKH € TTOMOIIHIO
CEJIEKTUBHOIO COPOEHTa OUUINAIOT TOJHKO OT PALHOHYK-
JINJIOB 11€3Msl.

Jl7ist ourCTKY KyOOBBIX OCTATKOB TIPAKTUYECKH OT BCEX
pamguonykaunos B I'YII MocHIIO «Pamon» coBmecTHO
¢ I'lT BHUUMASC, 3A0 «<PAOTEX» u 3A0 «AmbsHc-
TFamma» paspaboTana TEXHOJIOIMS HOHOCEJEKTUBHON 041C-
KU (puc. 1). B Ky6oBbIX ocTaTKaX KPOMe PauOHYKIUIOB
1e3¥sl MPUCYTCTBYIOT PaJNOU30TOIBI CTPOHIIHSL, KOOAJb-
Ta, Maprania u ap. OHU HAXOJATCS U B HOHHOU (opMe, u
B BH/IE PA3JIMYHBIX KOMILJIEKCOB C BEIECTBAMU, KOTOPbIE
MCTIONB3YIOT JIUIS JI€3aKTUBAIIK 00OPYIOBAHUS U APYTHX
tiesieit. YTo6BI OUNCTUTD KyOOBBIE OCTATKH OT BCEX PAJINO-
HYKJIUIOB, HEOOXOANMO TIEPEBECTH UX B HOHHYIO (HOpPMY.
[lnsa aroro mepen copOuueil KyboBblE OCTATKM TI0[BEPTa-
0T IIPEIBAPUTEJBHON 06pabOTKe, KOTOPask BKJIIOYAET JIBE
CTa/My: O30HUPOBAHKE U OT/eJieHre 06Pa3yIoIIerocst Ipu
aToM ocajka. 11esbio Takoit 06paboTKN SBJIsSIETCS Paspylie-
HUE OPTAHUYECKUX KOMILIIEKCOB, CBSI3BIBAIOINX PAJMOHYK-
JIJTBI KOOAJTbTa, MapraHiia 1 APYrUX, CKJIOHHBIX K KOMILIEK-
co06pa3oBaHMI0, U OPTAHUYECKUX BEIECTB, OTPABJISIONIIX
CeJIEKTHBHbBIE COPOEHTBI, a TaKKe OTHesIeHrne obpasyole-
rocst 0CaJIKa, HA KOTOPOM KOHIIEHTPUPYETCST OCHOBHAST JI0JIST
(cBbitire 99%) pagnoOHYKINAOB KOOAAbTA, CTPOHIUS, Map-
raHIlla v JIPyTrHx.

IMocsie npeaBapuTesibHOM 06PAOOTKM PacTBOP HAIPAB-
JISTIOT Ha CEJIEKTUBHYIO OYMCTKY OT PAJIMOHYKJIUIOB 1e3Usl
Ha copOeHTax.

B pesynbrare TeXHOJOTHYECKUX Olepanuil (030HUPO-
BaHue, (QUIbTPAIUs OcajaKa, copOIusa) oOpasyrTcst BTO-
pUYHbBIE OTXOJBI. JTO OCAMOK CO CTaauu (PUIBTPAIUH, B
KOTOPBIi TIEPEXOAAT PAANOHYKINIBI KOOAIbTa, CTPOHIINS,
MapraHiia u Jpyrux ¢ yAeJIbHOW aKTHBHOCTHIO HA YPOBHE
ncxoaubix JKPO, orpaboraBimii copbeHT, B KOTOPOM B OC-
HOBHOM, CO/IEPIKATCSI PAAIMOU30TOIIBI 11e31sl (€T0 yieabHast
aKTUBHOCTH B COTHU pa3 BeImie, yeM JKPO), a Takxe o4n-
MEHHBIN KyOOBBIH OCTATOK, T7Ie CO/IEPKAHIE PATHOHYKIIH-
JIOB HE TIPEBBIIIAET CAHUTAPHBIX HOPM.

Ocanok co craaun GUAbTPAIIUU TOCTyTaeT Ha IeMeH-
TUPOBaHUeE, a OTPAbOTABIINIT COPOEHT HEMOCPEACTBEHHO B
KOpILyCe almapara pa3MeIaeTcsi Ha JOJrOBPEMEHHOe Xpa-
HeHue B xpaHusuiie TBepabix PAO.

OuuIeHHBIH 0T PaiMOHYKIUAOB KyOOBBI OCTaTOK
YIAPUBAIOT 10 CYXUX COJIeH U B GOUKAX HAMTPABJISIIOT Ha 110-
JIUTOH TIPOMBIIIJIEHHBIX OTXOJIOB.

YHUKAIbHOCTD TEXHOJIOTUH COCTOUT B TOM, 4TO OHA T103-
BOJISIET ITepepabaThIBATh He TOJIHKO AeKaHTaT (PacTBOP), HO
T 0CaJIOK, KOTOPBIN 06pasoBajicst B EMKOCTSIX B PE3yJIbTare
JUIMTEJILHOTO XPAaHEHUsI U MHOTOKPATHOTO JI0YNAPUBAHUS
Ky6GoBoro ocratka. CHauasa rmepepabaThIBAIOT JEKaHTaT, a
3aTeM TOPIUSIMU PACTBOPSIOT ocafiok. [losydennsrii pac-
TBOP 06pabaThIBAIOT TaK e, KaK 1 JeKaHTar. PacTBopenue
ocajika U 1epepaboTKy MOJyYEHHOTO PACTBOPA BEAYT [0
MOJTHOTO OCBOOOKIEHIS EMKOCTH.

JlavHasg TexHOJOrMs Ipoljaa JjabopaTopHbie WU
creHioBble ucnpitanus Ha Kousbckoit, KaauHuuCcKOif,
Jlenunrpaackoit AIC, Ha MaHTBINIJIAKCKOM aTOMHO-
sHepreTnueckoM KombuHare (ropox Akray, Kazaxcran).
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Puc. 1. MpuHumnuanbHan
cxeMa nepepaboTKn Ky6oBbIX
ocTatkoB ASC

Fig. 1. The basic diagram of vat
* residue treatment
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1o clean virtually all radionuclides from vat residues,
Moscow Radon in cooperation with GP VNIIAES, RAOTECH
and Alliance-Gamma developed a ion-selective cleaning
process. Besides cesium radionuclides, vat residues contain
radioisotopes of strontium, cobalt, manganese, etc. both in ion
Jorm and in the form of various complexes with substances
used for decontamination of equipment and other purposes.
1o clean all radionuclides from vat residues, the former shall
be converted to ion form. To this end, vat residues are sub-
jected to pre-treatment (Fig. 1) prior to the sorption itself.
The pre-treatment includes two stages: ozonization and sepa-
ration of a sediment formed in the process. The purpose of

Puc. 2. TeHepaTopbl 030Ha 1 cuCTEMa OxNlaxaeHna
Fig. 2. Ozone generators and the cooling system
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Puc. 3. OunbTpbl npeABapuTeNbHble (ceTyaTble)
Fig. 3. Preliminary filtering units (screen-based)

Ha Ilepsoii B Mupe ADC (O6HUHCK) Ha Ky6OBBIX OC-
tatkax Kaannunackoil u Kypckoit ADC 6blia ncnbiTaHa
OTIBITHO-TIPOMBIIIIJIEHHAST YCTAHOBKA MPOU3BOJUTEb-
Hoctwio 10 100 n1/49ac.

KOMMNEKC NEPEPABOTKH KPO

B 2006 roay na Kosbckoit ADC 6bl1 110CTPOEH KOM-
mneke nepepaborku JKPO (KII JKPO), peanusyiomuit
JAHHYIO TEXHOJIOTHIO, MPOEKTHOW IMPOM3BOANTEIBHOCTHIO
0,5 M3/4ac. B Hero BXOAST YCTAHOBKU Pa3MbIBA U U3BJIEUE-
HsT KyGOBOIO OCTATKA M3 eMKOCTE! XPaHeHH s, HOHOCEJIEK-
THBHOI OYMCTKH, TITyOOKOTO YIIaPUBAHUSL.

C [IOMOII[bIO YCTAHOBKY Pa3MbIBa U M3BJI€UEHNSI, OCHOB-
HBIM 2JIEMEHTOM KOTOPOIi SIBJIsieTCS TMIPOMOHUTOP, JieKa-
HTaT (WJIM PAacTBOP, MOJTYy4YEHHBIH IIPU Pa3MBIBE OCAJIKA)
HaNpaBJIAI0T HAa y3eJ O30HMPOBAHUS YCTAHOBKU HOHOCE-
JIEKTUBHOI OYHMCTKH, TJIe 030H TIPOU3BOIST U3 KUCJIOPOJA C
TTOMOTITBIO TeHepaTopoB (puc. 2). O30HNPOBaHNE TPOUCXO-
[T B TIEPUO/INYECKOM PEKUME B KOHTYPE «EMKOCTb — Ha-
COC — 9KEKTOP — EMKOCTh>.

[Tocsie 3aBeprieHust Ipoliecca O30HUPOBAHUS Ky-
GOBBIII OCTATOK JJISI OTJEJIEHUSI OCANKA HANPABJSAIOT Ha
y3es (QUIBTPAIMH, COCTOSIIMNA U3 CeTYaThIX U MeMOpaH-
HBIX GuIbTpoB (puc. 3). Ha ceTyaTom dpuabTpe mpoucxo-
JUT OT/eJIeHre OCHOBHOMW Z0JIM OCaKa, a Ha MeMOpaH-

the treatment is to destroy organic complexes binding cobalt,
manganese and other radionuclides prone to complexing, and
organic substances poisoning selective sorbents, and to sep-
arate the produced sediment where the major portion (over
99% ) of cobalt, strontium, manganese and other radionu-
clides is concentrated.

After the pre-treatment, the solution goes to selective
cleaning of cesium radionuclides with sorbents.

The process operations (ozonization, sediment filtering,
sorption) give rise to secondary waste, including sediment
[from the filtering stage to which pass cobalt, strontium, man-
ganese and other radionuclides with specific activity level
close to that of the initial LRW; used sorbent that contains
forthe most part cesium radioisotopes (its specific activity is
hundreds times higher than that of the LRW); and cleaned
vat residue which radionuclide content does not exceed sani-
tary norms.

The sediment from the filtering stage goes to cementing,
and the used sorbent is put for long-term storage in a solid
RW storage facility immediately in the unit casing.

The radionuclide-free vat residue is evaporated to dry salts
and delivered to an industrial waste disposal site in drums.

The uniqueness of the process is that it allows process-
ing not only decantate (solution) but also a sediment
produced in tanks as a result of long-term storage and
repeated further evaporation of the vat residue. First the
decantate is treated, and then the sediment is dissolved
in batches. The produced solution is treated in the same
manner as the decantate. Dissolution of the sediment and
processing of the resulting solution continue till the tank
is emptied completely.

This process underwent laboratory and bench tests at the
Kola, Kalinin, Leningrad NPP, Mangyshlak Nuclear Power
Combine(Aqtau, Kazakhstan). A pilot plant with the capac-
ity of up to 100 l/h was tested at the first in the world NPP
(Obninsk) for vat residues from Kalinin and Kursk NPP.

LRW TREATMENT COMPLEX

A LRW treatment complex (LRW TC) implement-
ing this technology with the design capacity of 0,5 m°/h
was constructed at the Kola NPP in 2006. The complex
includes plants for washing out and retrieval of vat resi-
dues from storage tanks, ion-selective cleaning and deep
evaporation.

With the help of the washing-out and retrieval plant
which heart is a hydraulic giant, decantate (or solution
produced from washing the sediment) is supplied to an
ozonization unit of the ion-selective cleaning plant where
ozone is produced from oxygen using generators (Fig. 2).

TABNULA 2. PAIMOHYKNNAHBIA COCTAB KYBOBOI0 OCTATKA KOJIbCKOW A3C
TABLE 2. RADIONUCLIDE COMPOSITION OF THE VAT RESIDUE FROM THE KOLA NPP

Ne emkocTtu, Tn XXPO
Tank No., LRW type

O6bemHasa akTUBHOCTb, Bk/n
Volume activity, Bq/I

GOCO 134cs 137CS 54Mn
EKO-5, nekaHTat 9,0 E+0,5 1,2 E+0,7 1,2 E+0,8 1,6 E+0,4
EKO-5, decantate
EKO-6, pacTBOp, MONYYEHHbIN 13 OCaAKa 0,1-2 E+5 0,05-1 E+6 0,05-1 E+7 <1E+4
EKO-6, solution produced from the sediment
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TeXHONOrMsA MOHOCENEeKTUBHOW OUMCTKN MO3BONAET
nepepa6aTbiBaTb He TOJIbKO fileKaHTaT (pacTBop), HO 1
0CafioK, KOTOpbIii 06pa3oBancs B eMKOCTAX B pe3sysib-
TaTe ANUTENbLHOrO XpaHEHNA U MHOFOKpaTHOro Aoyna-
puBaHuA Ky6oBOro ocratka.

The process of ion-selective cleaning allows processing not
only decantate (solution) but also a sediment produced in
tanks as a result of long-term storage and repeated further
evaporation of the vat residue.

HOM — NO0OYHCTKa. [leprognyecku ¢ MOMOIIBIO CXKATOTO
BO3/lyXa MPOU3BOAST OOGPATHYIO TPOMBIBKY CETYATOTO
dunprpa. [losyaeHHbIH MITaM BpeMEHHO, 10 BBOZIA B 9KC-
MJIyaTaluio YCTAaHOBKY IEMEHTHPOBAHUS, COPACHIBAIOT B
CHENNATbHYIO EMKOCTb.

Jl1s1 u3BJIeYeHUs] PAZMOM30TONOB 1I€3UsT M3 TIepMea-
Ta, €ro MIPOKAYMBAIOT € y3Jja (pUIbTPAIlM B KOHTPOJIbHYIO
€MKOCTh HaCOCOM-/I03aTOPOM Y€epe3 JIBa 110CJIe/[0BATENbHO
coepnHeHHbIX GuibTpa-KoHTeiinepa (o6bemMoM 120 1 Kak-
JIbIiT) ¢ (heppOIUaHUAHBIM COPOEHTOM.

3aTeM OUMIIEHHbBIH OT PaJMOHYKJIUAOB KyOOBBIH OC-
TATOK HATIPABJSTIOT HA YCTAHOBKY TJIyOOKOTO yIapuBaHMUsL.
Ee OCHOBHBIM 3/IEMEHTOM SIBJISETCS MHOTOCEKIIMOHHBIN
TEMIO0OMEHHUK «Tpyba B Tpybe», TO3BOJSIONINN TTOJTy-
YaTh MJIaB COJIEH, KOTOPBIH MPH OCTBIBAHNY MTPEBpAIaeTCs
B mpounbIii Matepuas. [lmaB paznuBaior B 200-s1uTpOBBIE
GOYKM U XPAHAT B CIIEIUAIBHO OTBEAEHHOM MeCTe KaK He-
PaJIOaKTHBHbIE OTXOJIBL.

Vipasiienue BceMU CTaJUsAMU 11€PepabOTKU OCYIIECT-
BJISIETCS C TyJIbTA oriepaTopa (cM. puc. 4).

3a BpeMs onbiTHON (2006 TO) U YeTBIpe MecsIa Ipo-
MbinieHHoU akciuryataiuu B 2007 roxy na KII JKPO
nepepaborano 67 M gexanrtara u3 eMmrkoctu EKO-5 u
1200 M pacTBOpa, MOJy4EHHOTO TPU PACTBOPEHUN OCA/IKA
B eMrocTt EKO-6 (cm. Tabu. 2).

Bropuunbsie PAO, mosryueHHbIE B pe3yibTare epepaboT-
KU, — 4eTbIpe 0TpaboTaBIIMX (hUIbTPa-KOHTEHHepa ¢ COPOeH-
tom 1 11 M® timama ¢ ysna punbrpanuu. Koabduiment co-
KpatieHust 00beMa PaIMOaKTUBHBIX OTXO0B 1peBbicu 50.

N3 ouuniieHHOT0 OT PaMOHYKJIN-
1I0B Ky6oBOro ocrarka mosydeno 100 T
coseii oGbemom 52 M°. WX ymesbHas
AKTUBHOCTb 3HAYMTEIBHO MEHbIIIE 3HA-
YEeHUl, YCTAHOBJIEHHBIX CAHUTAPHBIMU
HOPMaMU JIJIsI PAJIMOAKTUBHBIX OTXO/IOB.
Kpome Toro, mpenocTaBisieTcsi BO3MOK-
HBIM FICIIOJIb30BATD MTOJyYEHHBIE COJI B
Ka4eCTBE CBIPhs /LIS TTOJYIEHUS COeu-
HeHuit 6opa, 3amacsl KoToporo B Poccun
MPAKTUYeCKN NCYEPIIaHBI.

Takum 006pa3oM, BHeAPEHUE CIIO-
coba MOHOCENEKTHMBHON OYMCTKH Ky-
6oBbix ocrarkoB Ha Koubckoit ADC
M03BOJISIET HE TOJIbKO 3HAUYNTEJbHO
cokparuth o0beMbl PAO, Harmpasiisie-
MBIX Ha JI0JITOBPEMEHHOE XPaHEeHIe, HO
U KCII0JIb30BATh I[EHHbIE KOMIIOHEHTHI
PaZIMOAKTUBHBIX OTXO/OB B TIPOMBIIII-
JIEHHOCTH, B TOM uuce u Ha ADC.
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Puc. 4. lUnT ynpasnexuna
Fig. 4. The operator panel

Ozonization is performed in a periodic mode in the
“tank — pump — ejector — tank” circuit.

Upon completion of the ozonization process, the vat residue
is supplied to a filtering unit comprised of screen and membrane
filters (Fig. 3) for separation of the sediment. The major part of
the sediment is separated at the screen filter, and final purifica-
tion is implemented with the membrane filter. The screen filter
is periodically subjected to back flushing with compressed air.
The produced sludge is discharged to a special tank for interim
storage until a cementing plant is put in operation.

1o extract cesium radioisotopes from the permeate, the lat-
ter is pumped from the filtering unit to a control tank through
two tandem container filters (120-1 volume each) with ferro-
cyanide sorbent.

Then the radionuclide-free vat residue is supplied to the
deep evaporation plant. Its key component is a multisection
“pipe in pipe” heat exchanger that allows producing a salt
melt turning into a strong material while cooling down. The
melt is packaged into 200-1 drums and stored in a specially
allocated place as nonradioactive waste.

Operations at all treatment stages are controlled from the
operator panel (see Fig. 4).

During the trial operation in 2006 and 4 months of com-
mercial operation in 2007, the LRW TC processed 67 m’ of de-
cantate from EKO-5 tank and 1200 m? of solution produced by
dissolving the sediment in EKO-6 tank (see Table 2).

Secondary RW generated in the treatment process com-
prised 4 used container filters with sorbent and 11 m*> of
sludge from the filtering unit. The radioactive waste volume
reduction factor was over 50.

100 t of salts with the volume of 52 M* were produced
[from the radionuclide-free vat residue. Their specific activity
is much lower that the values prescribed by sanitary standards
Jor radioactive waste. Besides, it appears practical to use the
produced salts for preparation of boron compounds since bo-
ron stocks in Russia are almost exhausted.

Thus introduction of the ion-selective method of clean-
ing vat residues at the Kola NPP will allow not only signifi-
cantly reducing volumes of RW to be put in long-term stor-
age but also using valuable RW components in industry,
including in NPPs.

ENVIRONMENTAL SAFETY

37



