CripasoyHasi uHgopmauusi

CNMPABOYHAA NHOOPMALINA

HoBble pa3paboTku pOCCUMNCKUX Hay4YHO-UCCneaoBaTeNbCKUX UHCTUTYTOB
B o6nactu nepepaboTku ypaHcoaepKalmx MaTepuanoB

(no maTepuanam Hay4HO-TEXHUYECKMX KOHbepeHumii u neproauku 3a 2003 roa)

BHUMMWUIT, r. CaHkT—leTepOypr BbINONHUN aHanNn3 akonoruyeckon 6esonacHocTn obpaweHus ¢ OAT,
YTURU3MpyeMblX aTOMHbIX NOABOAHbLIX noaok (AlN) Ha NansHem BocTtoke. BesaBapuitHocTb paboTbl 6eperosoro
komnnekca Bbirpy3kn OAT n3 ytunuanpyemoix AlJT 1 ynakoBku ero B 3alUTHbIE KOHTEMHEPb! AN OTNPaBk1 Ha
nepepaboTky obecneumBaeTca paspaboTaHHOW TeXHOMorvem neperpy3odHbiX onepauui, HaAeXHOCTbIO COOpY-
XeHun n 0bopyaoBaHus, BbICOKOW KBanuduKkauuen nepcoHana, rapaHTMpOBaHHbIM 3HepreTM4ecknum obecneye-
HMEM, COBPEMEHHBLIMW CpeAcTBaMu KOHTPONSA U T. 4.

M3 paccMOTpeHHbIX aBapuiiHbIX CUTyauuid No NpUYMHaM NPUPOAHOr0O XapakTepa, BHELUHUX BO3OENCTBUN
N TEXHUYECKUM MpUYnHam Hambonee onacHbIMW SBMAOTCA aBapun No TEXHUYECKUM NPUYMHAM.

B kayecTBe aBapuii N0 TEXHWYECKMM NPUYMHAM aHanM3npoBanunchb Takne NpPoekTHbIE aBapuu, Kak non-
HOe npekpaLleHne anekTpocHabxeHus obbekToB BKB, nageHne ynakoBoK ¢ TONAMBOM (NepPerpy304HOro KOHTeN-
Hepa c6. 02 u 3awmTHOro koHTenHepa TK-18), noxap B peaktopHom otceke AlJT n noxap B 3gaHuM 3arpy3ku
TONMNMBA, HECaHKLMOHMPOBAHHBIN COPOC XNAKNX pagnoakTUBHBIX OTXOAOB B akBaTOPUIO NPeanpuaTUS.

M3 nepeydncneHHbIX BUOOB aBapuili OOHOM M3 Hamboree onacHbIX MO paguauMMOHHBIM MOCNEACTBUAM
ABMNAETCA NageHue neperpy3ovHoro koHtenHepa ¢ OTBC Ha nupc. Mo oueHke BHUMW3T, B atom cny4vae npo-
n3onaeT BbIOPOC paanoakTBHBLIX a3po3orel B atMocdepy, 3a KOTOpbIM MocrneayeTt 3arps3HeHne MOBEPXHOCTH
noYBbl 3a Npefenamy CaHUTapHO-3aLLMTHON 30HbI paguoHyknugamm Cs-134, Cs-137 fo ypoBHsi 9,2-102 Bk/m2,
[Mpn 3TOM MOXHO OXuAaTb NOBbLILEHUS UHAMBMAYanNbHOW 3(EKTUBHOW [03bl HAceNeHNs 3a NepBbIA Mo Ha
rpaHule caHuTapHo-3awmTHoM 30Hbl (2000 m oT MecTa aBapumn) o 16 mk3s/roa (6e3 yyeTa nNuLEeBbIX LEenoYek).

Camon onacHom 13 3anpoeKTHbIX aBapui ABNAETCA aBapusi ¢ BO3HWKHOBeHneM CLIP Bo Bpems nogro-
TOBKW K BbIFPy3ke Tonnunea n3 peaktopa. [pu aTom npon3ongeT 3HaumTenbHbIN BbIOPOC pagnoakTUBHBIX BELLECTB
B aTmocdpepy W, Kak criefcTBue, 3arpsa3HeHne TeppuTopun, Ha KOTopow Heobxoaumo ByaeT NpoBOAMTL 3aLUUT-
Hble MeponpuaTua. OgHako 3Bakyauuu HaceneHus He notpebyeTcs, NocKonbKy He ByayT AOCTUrHYThl YCTaHOB-
NEHHbIE ANs 3TUX MEPONPUATUIA Npeaenbl A030BbIX Harpy3ok.

LLinpnHa nonockl 3arpA3HeHns 3a npeenamMmu caHUTapHO-3aLUUTHON 30HbI C YPOBHEM aKTUBHOCTU MOYBbI
3,7-(10*-10°%) Bk/mM?> moxeT cocTaBuTb 200-300 M, MPOTSHKEHHOCTb — 3—12 KM (B 3aBMCHMOCTM OT MOTOAHbLIX
ycnosuii). MNMpoBeaeHue Oe3aKTUBALMOHHBIX MEpPONpUATUMIA B Haubonee 3arpsa3HeHHbIX MecTax npu atom Oyaet
BECbMa NonesHbIM 1 3 (EKTUBHbLIM.

Takum obpasom, pemoHT n yTunmaaumsa AlNJl Ha 3aBoge “3Besaa” (r. bonblion KameHb) He BeayT K 9KO-
FNIOrMYECKM 3HaYMMOMY 3arps3HEHUIO OKPY>KaloLen cpedbl Kak BHYTPWM CaHWTapHO-3aLMTHOW 30Hbl, TaKk 1 3a ee
npeaenaMm n He OTPasATCS Ha YCIOBUAX NPOXMBaHNSA HaceneHus B bnvanexalumx >Xurbix maccuBax.

CeBepCcKU TOCyAapCTBEHHbIN TEXHOJIOTMYECKUN WHCTUTYT, r.CeBepcK 3aHMMaeTca BOMpocamu
yTUnu3aumm BbicokooboralleHHoro ypaHa (BOY), kakum sSiBNSETCA OPY>XEWHbINA ypaH, UCMONb3ys ero B Ka4ecTBe
TOMNMMBA B 3HEPreTUYECKMX SAEPHbIX peaKkTopax.

MockomnbKy B 3HEPreTMYecKMX peakTtopax Mcrnonb3yeTca Hu3kooboralleHHbin ypaH (HOY), Heobxoammo
co3JaHue HOBOro NPOU3BOACTBA AN M30TOMNHOrO pas3baBneHns yTUnn3mpyemoro ypaHa.

Mepen Cubnpckum xmmmyeckum kombrHaToM Obina MocTaBneHa 3agaya - co3gaTh NPOM3BOACTBA AnNs
KOHBEPCUN OPY>XENHOro MeTannmyeckoro ypaHa B rekcagptopug HOY.

PaspaboTaHa TexHomnornyeckas cxema nepesoga opyxernHoro BOY 13 komnakTtHOro metarnna B ero rek-
cadpTopua n pasbaenenus ero HOY ¢ HM3KMM copepkaHuem ypaHa-235. Cxema BKMyaeT crieayoLuime OCHOB-
Hble nepegensi:

" OKWCIEHWe MeTannu4eckoro ypaHa;

®  3KCTPaKUMOHHYK O4YMCTKYy okcuaoB BOY oT nnyToHusi, NpodyKTOB pacnaga psga HyKnvaoB u neru-

pytoLmnx 0o6aBoK;
= nepepaboTKy OKCMAOB ypaHa B rekcadpropug ypaHa nytem ux npsMoro (hTOPUpPOBaHWUS IMEMEHT-
HbIM O TOPOM;

=  HapaboTKy M3 rekcadpTopmaa ypaHa NpupoOLHON uUnu oTBanbHom (06egHeHHOW) KoHauuun pasbaBu-
Tensa ¢ cogepxanuem 1,5 % u3otona ypaHa-235; cmewvBaHue pa3baButens ¢ rekcadTopuaom
BOY c uenbio nonyveHns HU3KOOOOralleHHOro rekcadptopyuaa ypaHa C MacCoBbIM COAEpXKaHUEM
nsotona 4,4% ypaHa-235.

PesynbTaTbl NATUNETHEN 3KCnnyaTauum YCTAHOBOK Mokasanu, YTO CXeMa MofHoCTbi obecneunBaeT
BbINOMHEHWE 3aAaHust. KayecTBo nony4yaemoro rekcadytopmaa ypaHa BbiCOKOe.

BHUUXT, r. MockBa coBmecTHo ¢ BHUUHM u A3XK, r. AHrapck paspaboTtaH cnocob KoHBepcUn oT-
BarnbHOro rekcadropuga ypaHa (Or®Y). B HacTosiwee Bpemsa B Poccumn 1 3a pybexxom BecbMma akTyanbHOW cTa-
HOBWTCS nNpobrema xpaHeHus OTBarbHOro rekcadTopuaa ypaHa B Hanbonee 6e3onacHOM C 3KOMOMMYECKOW TOY-
Kv 3peHus cocTosHun. OTBanbHbIN rekcadpTopus ypaHa nocrne usBneyeHus n3 Hero n3ortona ypaH-235 xpaHutcs
B 6annoHax, pasmellaeMbix Nof OTKPbITbIM HEGOM, YTO NMpeacTaBnseT Cepbe3HYH 3KOMOTMMYECKYHD OMacHOCTb.
YcTonumBbIMM K aTMOCEPHOMY BO3OEWCTBUIO COEAMHEHUSIMU ypaHa ABMSOTCA TeTpadTopvz ypaHa Wnu ero
OKCWAbl, KOTOpblE B CUMY MX (PU3UKO-XMMUYECKMX CBOMCTB MOXHO MpakTudecku 6e3onacHo XxpaHuTb B ntoboi
repMeTU4HON Tape, pasMeLLaeMon Ha CKNaae Unu Ha OTKPbITbIX MroLiaaKax.
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M3BecTHO Heckonbko cnocoboB KOoHBepcun rekcadtopuaa ypaHa B Tetpadptopug ypaHa (T®Y) unu ero
oKcuaHble coeauHeHns. Hanbonee nepcnekTMBeH cnocob KoHBepcun rekcadtopyaa ypaHa Bo pTopoBOAOPOA-
HOM NNameHu:

UFs+H2— UF4+2HF.

Momumo Bcero npoyero, TOY — 6onee 6e3onacHas, yoobHas n 3KOHOMUYECKM BbirogHas doopma xpaHe-
HMS OTBanbHOrMO ypaHa, Tak kak n3 TPY Bo3MOXHO B OAHOCTaAMMHOM MpoLecce BOCCTaHOBMEHUSA MOMy4YnTb
MeTannM4eckMin ypaH, KOTopbIn B COOTBETCTBUM co CTpaTterven passntus aToOMHOW 3HEPreTUKn B NepBOMN Mono-
BnHe XXI| Beka HangeT LWMPOKOE NMPUMEHEHME B peakTopax Ha ObICTPbIX HEMTPOHAX.

Ha 6as3e nabopaTopHbiX uccrnenoBaHun, konnektmsom astopo BHUUXT, BHUMHM n ASXK npeano-
XeH crnocob koHBepcun OIrdY B TOY n 6e3BogHbIN hTOpMA Bogopoda. ITOT cnocob, a Takke yCTPOMCTBO Ans
€ro OCyLLLeCTBMNEHNS 3anaTeHTOBaHbI.

[ns peanusaummn npeanoxeHHon texHonormm BHUMXT cnpoekTnpoBaHa nunoTtHas yctaHoBka "MuHu-
moayne". NpoMbiNeHHoe BHeApeHwe npegnonaraercs ocywectsutb Ha ASXK.

MpopomkatoTca paboTbl Ha NUMOTHOM YCTAHOBKE, HaMpaBrneHHble Ha ONTUMMU3ALMIO TEXHOMNOrMYECKOro
npouecca. [NapannenbHO € UCNbITAHUSIMUM YCTAHOBKW MNPOBOOATCA WCCNEeAOBaHUA MO 3KCNepuMeHTanbHOMY
onpeaeneHnio Noxapo- 1 B3pbiBO6E30MacHOCTU ras3oBbIX CMeceln B rnpouecce BoccTaHosneHus OrdY sopopo-
AO0M BO (hTOPOBOAOPOAHOM MIlaMeHMU.

“AToM3Hepronpoekr”, r. MockBa paspaboTan TEXHUYECKUA NPOEKT KOMMJIeKca nepepaboTkn pagnoak-
TUBHbIX 0TX0A0B. KoHauumoHnpoBaHne PAO MUHMMU3NPYET pPUCK pagvauMoHHOro obnyyYeHus npu nocrnegyto-
wemM obpaueHun ¢ npogyktom. Komnnekc OyneT nepepabatbiBaTb paguoakTMBHbIE OTXOAbI Noka Tonbko Cmo-
nexckon ASC. Ero cTpouTensCTBO NMO3BOMUT MOBLICUTbL HAOAEXKHOCTb 3aLUUThl MepcoHana, HaceneH1s 1 oKpyXxa-
towlen cpebl npu obpaweHnm ¢ PAO Ha cTtaHumu.

CtoumocTb npoekTa coctaensieT 10 MnH. eBpo. [peanockinkaMmy co3gaHmsa 4aHHOrO NpoeKTa ABnsAeTcs
aencteytowas B Poccun 3akoHogatenbHas 6asa; KoHuenuusi no obpalleHntio ¢ pagMoakTUBHLIMU OTXOO4amMU B
Poccuiickont Penepaunm, KoTopas npegycmaTpmBaeT UX COPTUPOBKY (MO aKTUBHOCTM U KaTeropmsim) U KOHOULMO-
HMpOBaHWe (MpeccoBaHWe, CKUraHwe, LEMEHTUPOBaHWE, MNaBneHve, Oe3akTuBauus), a Takke pekoMeHaaumm
MATIAT3 no xpaHeHuto PAO B KOHOVMLNOHMPOBAHHOM N3BNIEKaeMOM Buae.
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