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Kak LLiBenuapusa NOCTYNUT C AAEPHbLIMU
oTxopnaMmu? | Que fera la Suisse de ses
déchets nucléaires?

Author: Onbra KOpkuHa, Jlo3zaHHa , 26.07.2011.

Mpon3BoACTBO aTOMHOM 3Heprum He obxoanTcsa 6e3 pagnoakTuBHbIX 0Tx040B (DR)
OTKa3 oT aTOMHOM 3Heprun He CHUMaeT BOMpPoOCca 0 XpPaHeHUN HaKoMNJIeHHbIX
pagnoakTuBHbLIX 0TX040B. CneynanbHasa nabopatopus ®enepanbHON MOINTEXHUYECKON
wkKonbl Jlo3aHHbl (EPFL) paboTaeT Hag co3gaHMem CUCTEM, CNOCOBHbIX yAepXMBaTb
paavaumnio noa 3eMsen B Te4EHMeE ThICAYM NeT.

I

Si la Suisse devait sortir du nucléaire au terme annoncé par la Confédération, la question
de I'’enfouissement et de la liquidation des déchets radioactifs reste posée. Le Laboratoire
de mécanique des sols de I'EPFL travaille depuis une dizaine d’années sur la question.
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Que fera la Suisse de ses déchets nucléaires?

Bonee 38% snekTpuyecTsa LLiBenuapuun BOT y)Ke COPOK NeT NOCTaBAAIOT NMATb aTOMHbIX
CTaHLUMW, KOTOpble peLleHo ocTaHoBUTb K 2034 roay. 3akKoH 06 aTOMHOM 3Hepruu,
OEeNCTBYOLWUA Ha OaHHbIK MOMeHT B KoHdenepauun, npegycMaTpuBaeT, YTO afepHble
O0TX0Abl AO/DKHbI NepepabaTbiBaTbCA U XPAaHUTLCA Ha LLUBENLLAPCKON 3eMe, TOYHee - B ee
Heppax. Bonpoc, BOSHYOLWNIA HacesnieHne, NOJINTUKOB 1 Y4eHbIX: Kak o6e3onacnTb No4YBy
OT MPOHUKHOBEHNSA B Hee paanauunmn, n Kakom cnocob npencraBnseTcs onTuUMasibHbIM AR
XpaHeHNsa OTXO40B SA4EePHON SHEePreTuKn?

BoT y>xe 6onee pnecsatn net JlabopaTtopusa mexaHukn no4vs (LMS) npn ®depepanbHom
noanTexHnyeckon wkone JlozaHHbl EPFL nccnepyet B rnybuHax 3emMnm y4acTtkun, Hanbonee
nogxogfauwve as8 00JIrOBPEMEeHHOro XpaHeHNs pagnoakTUBHbBLIX 0TX040B. [MapannesibHo,
y4yeHble pa3pabaTbiBaloT HOBblIE METOAbI 3alMThl OKPY>KatoLwen cpeabl 0T SAEePHbIX
MOMMAbHUKOB M ULLYT CMocobbl yAy4LWMTb CyLecTByoLWme cucteMsl 6esonacHocTun. O
noA3eMHOW OeATesIbHOCTU CBOMX COTPYAHMKOB B CreunasibHOM KOMMIOHMKe Ha canTe EPFL
paccka3an aupekTtop JlabopaTopun MexaHUKM noys npoceccop Jlnecce Janyn.

MopaTopui, 3anpeLlarownii BbIBO3 0TX0A40B CO WBenuapckmnx A3C 3arpaHuuy, Bo
®paHuuto n frepmaHuto, 611 NpuHAT MapnameHToMm B 2006 rogy. C 3TOro MOMeHTa
A0epHble 0TX0Abl OXJIaXKAATCA B OFPOMHbIX pe3epByapax B BiopeHnnHreHe (KaHToH
Apray), o6beM KoTopbiX gocTturaeT okosio 8000 kybunyecknx metpos. OQHAKO 3TO JNLWb
BpeMeHHOe XpaHuauLwe, OKoOH4YaTesIbHOe MeCTO 3aXOPOHEHUS NMPOAYKTOB A4epHON
MPOMbILWIEHHOCTK ByAeT HaxoAnTbCA B Hegpax 3eMnn, B 6onee rnybokmnx reonorm4yeckmnx
niacrax.

NccnepoBaHnsa noa 3emnen: cnocobeH N 6eHTOHUT rapaHTUPOBaTb FrepMeTUYHOCTb
xpaHunnwa? (© 2011 EPFL)

[Mpogeccop Jlanyu yTo4YHAET, 4TO CyLLecTByeT ABa TUMNa AhepHbIX 0TX040B. K nepsoMy
OTHOCATCH 3J/IeMeHTbl He CUJIbHOPALNOAKTUBHbIE, MPOAO/DKUTENIbHOCTb XXU3HN KOTOPbIX
coCTaBNsAeT OT HecKoNbkuXx gecatuneTuin o 300 net. K cnoBy, 3TO OTX0A4bl HE TOJIbKO
A3C, HO 1 (hapMaLEeBTUYECKON NMPOMBbILLUIEHHOCTN, XUMNYECKOW OTPac/un, Hay4YHbIX
3KCMEPUMEHTOB. Y4eHbIM 00BOJIbHO XOPOLLO U3BECTHO, KakM crnocobom nepepabaTbiBaTb
N XpaHUTb NoaobHble MPOAYKTLI pacrnaga.

Ko BTOpOW KaTeropmm oTHOCUTCA BbICOKOPaAMO0AKTUBHbLIN MYCOpP, HEraTUBHbIE 3(hdEKThI
KOTOPOro MOTyT PacTSAHYTbCA Ha HECKOJIbKO MUJIJIMOHOB U [a)ke MUIJINapaoB neT. 3To
OTXO0[bl, HE NoaaatoLmecs nepepaboTke N HyXXaaloWmMecs B MOCTOSHHOM U
OKOHYaTesIbHOM XpaHunuuwe. Ona ux yTuansaumm npuxoamTcs UCKaTb COBEPLUEHHO HOBbIE
nyTw.
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Hanbonee 6e3onacHbIM NpeacTaBAsSeTCs XpaHEHNE PaAMoaKTUBHbBIX OTX040B B ryboKuMx
reonorn4yeckux nnactax. B HacTosiwee BpeMs B LLBenuapum nccnenyeTtcs HECKOJIbKO
MECTHOCTEeN-NpeTeHAEHTOB Ha POJib SAEPHOr0 MOruibHUKa. Kak TOJIbKO MecTo
XpaHunuia byaeTt onpenesieHo, B HEM MPOIOXKAT CE€Tb TYHHENIen Ha raybruHe oKoslo
OZIHOIr0 KMJIOMEeTpa.

OTxoabl 6yayT nomMelleHbl B CTEKASAHHbIE LMAMHAPLI, KOTOPbIE, B CBOK O04Yepenb, 3aNoIHAT
CTaJlbHble KOHTEeNHepPbl AJIMHON 8 METPOB U MacCoW A0 2 TOHH. CYMTaeTCs, YTO CTEeKJ0 -
BeLlecTBO, crnocobHoe B TeveHmne 300 000 neT NPOTUBOCTOATL XKapy, paaNoaKTUBHOMY
N3NTy4YEHMIO U pa3pyLluatrowemMy BO3OENCTBUIO NOO3EMHbIX NCTOYHUKOB Ha MaTepuarsbl.

MNocne 3TOro KOHTeNHepbl C 0OTXo4amMn OyayT repMeTU3NPoOBaHbl B NOA3EMHbIX TYHHENAX C
MOMOLLbIO BEHTOHUTOBOM rANHLI. OCO6EeHHOCTb 3TOro MaTepmana - yBesimimMBaTbCA B
obbeMe oT Bnarn. Takmm obpa3om, 6EHTOHUT MOXKET BNUTbIBaTb 06beMbl BOAbI, B
HECKOJ/IbKO pa3 npeBbillatowme ero Mmaccy. B nog3eMHbIX TYHHEAAX-XpaHUAMLWax
BeHTOHMTOBAA rMHA 3aNOJIHUT NPOMEXYTKM MeXXAy KOPNyCOM KOHTENHEPOB N FOPHOM
nopofon. «Kaxgasa CTpaHa pa3BuBaeT COOCTBEHHYIO CTpaTeruo XxpaHeHUs aaepHbIX
0TX040B, - 06bscHAET npodeccop Jlanywn. - LLIBenyapckasa TaKTUKa 3aK/04HaeTCsa B TOM,
4T06bI MONHOCTHLIO N 6€3BO3BPAaTHO NEPEKPbITh AOCTYM K 0TX04aM, pa3 3aXOPOHEHHbIM B
6eHToOHUTE>.

JNabopaTopusa LMS nweTt Hanbonee 6e3onacHble NPUHLMMNbLI XPaHEHUS PaAVN0aKTUBHbIX
3/1IeMeHTOB 1 pa3pabaTbiBaeT HOBble MEeTOAbl aHaIM3a Pa3/INyHbIX TUNOB 06004eK
MOrunbHuUKa. OQHOBPEMEHHO nccaenoBaTesin TECTUPYIOT U YNy4LLaT KayecTBo
MaTepunasios, NrPaloLWMX peLlatoLyo posib B U301ALUN OTXOA0B, N ONTUMU3NPYIOT CUCTEMY
3aXOPOHEHNA AAepHbIX OTXO40B.

B nepByto o4yepeab, COTpyaAHUKN JTabopaTopmnm MeXaHUKKM NMOYB N3y4datloT pusnyeckme
)eHOMeHbI, BO3HMKaoWMe B TYHHeNdaX C 3aX0POHEeHHbIMU oTxogaMu. Llenb - MakCMManbHO
rapaHTMpoBaTb 6e30MacHOCTb KakK MCKYCCTBEHHbIX, TaK N eCTeCTBEHHbIX Bapbepos
MOA3EeMHOIro XpaHuamuwa. B 4aCcTHOCTH, y4eHbIX MHTepecyeT CTabuibHOCTb MECTHOCTHU, B
KOTOPOW MOrMbHUK ByaeT pacnosiaraTtbCs, €e NoABEP>KEHHOCTb TEPMUYECKNUM,
rmapaBanv4ecknm, XMMNYeCKUM N MexaHn4YeCcKnM rnpoueccam. BaKHbIM Kputepuem,
Hanpumep, ABMAETCA TeMrnepaTypa: a4epHble 0TX04bl MPOBOLMPYIOT HarpesaHmMe noYBbl 40
150 rpaaycoB Ha NPOTSAXXEHUN HECKONIbKMX COTEH sieT. Heobxoamma rapaHTus, 4To
paAVOaKTUBHbIE N30TOMbI HE pa3pyLllaT CTEKAHHYO 060/104KY N He nMonagyT B
cnenyrouwmin 3alUTHbBIA CJI0N.

L SR gl
(© 2011 EPFL)
BTopon pewatoLwinin hakTop - NoA3eMHble BOAbI: Beflb Bfara - rjlaBHbIV Bpar a4epHoro



XpaHuanwa. Boga MoXxeT CNpoBOLMPOBaTb KOPPO3UIO, BIIEKYLLYHO 3a coboin uenbin psag
rybuTenbHbIX 018 OKpy>KatoLwen cpebl NocneacTsuin, Kak obpasoBaHue rasa nam
ocBobOXKAEHNE PAANOAKTUBHbBIX 3JIEMEHTOB U UX MPOHUKHOBEHME B NOA3EMHbIE TEYEHUS.
CoBMecCTHO € noa3emHon nabopatopmen MoH-Teppu B KaHToHe KOpa, obnanatwoLlen ceTblto
noA3eMHbIX TYHHenen Ha rnybmuHe 300 meTpoB, nccnegosatenn EPFL npoaHanu3snposanm
B/INSIHNE Pa3/INYHbIX (PAKTOPOB Ha reosIornyeckmne naacTbl. Tak Kak ropHble Mopoabl Ha
aHaANM3NPYEMOM y4acCTKe LWNPOKO pacnpocTpaHeHbl B LLBenyapum, nony4YeHHble faHHbIe
MO>XHO 3KCTPanoaMpoBaTb Ha gpyrne TeppuTopun.

OTaenbHble UCcCnefoBaHUA NPOBOAATCA ONA Yy4dLeHUsa CBOUCTB 6eHToHUTa, nocnenHen
n3onupymouien 060504k XxpaHmnuia. TeCTupoBaHMa NPOBOAATCHA Ha AaHHbIA MOMEHT B
nogsemHon nabopatopuu Npumsensa: HanpuMmep, N3y4yaeTcs B3anMoaencTeme
BEHTOHMTOBOW MNHbI C FOPHBLIMW NOPOAAMU AN ONpeneneHns CTerneHn repMeTnYHoOCTn
MaTepuana, ero MexaHn4eCckmnx CBOMCTB, CNOCOBHOCTN yBenmndmBaTbCs B obbeme,
NAOTHOCTW. «Pa3nnyHble TUMNbl 6€HTOHNTOBOW MNHbI MPOXOAAT cenyac NCMNbITaHUA NpuU
TemnepaTtype 120 rpanycos B noasemHon nabopatopun B LLseunmn», - npuBognT npumMep
MeXAYHapo4HOro coTpyaHu4ecTsa npodeccop Jlanyu. B 3aBNCMMOCTM OT pe3y/ibTaToOB
aHanM3a yyeHble naaHupyrT paspaboTaTb Hanbonee Ka4eCTBEHHYO Pa3HOBUAHOCTb
beHToOHMTa AN MakCUManbHO 6e30MacHOro xpaHeHNa pagnoakTUBHbIX BELLECTB.

BceM, nHTepecylowMMca cyabbon aaepHbiX oTxonoB B LLIBeMuapumu, MHTEpPecHo

OypeT y3HaTb, 4TO B peBpane 2012 ropa PepepanbHas NoJIMTEXHUYECKAA LLKOAA
Jlo3aHHbI NpoBeAeT LUKJI MeXAYHapoaHbIX KOH(epeHUn Ha TeMy. Mbl
obssaTesIbHO HaNOMHUM 00 3TOM COObLITMM M 3apaHee COOOLWMM NOAPOOHYIO
nporpamMmMmy JIeKuum.

MopnbopKy cTaTten o ApepHon 3HepreTuke B LLIBeuapuu Bbl HanpeTe B HawleM
nocbe.

afjepHasa SHepreTmuka LWeenuapus

aTOMHbIe CTaHLMW WBenLapus

CTtaTbu no Teme

B LliBenuapunmn npon3oLisia aToMHas pesoaoums!
ATOMHas CTaHUWSA - MPUYUHAE PaKa?

ATOMHbIE CTaHUNN CTAHYT «A0CTOAHUEM pecnybankmn»?
LLIBerlapcKasa aHepreTuka Ha pacnyTbe
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