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

ABTOp: Onbra KOpknHa, JlozaHHa , 26.07.2011.

Mpon3BoACTBO aTOMHOWN 3HEPrum He obxoamnTtca 6e3 paanoakTUBHbIX 0Txoa0B (DR)
OTKa3 OT aTOMHOW 3HEPIrUN HE CHUMAET BOMNPOCa 0O XPaHEHUN HAKOMJIEHHbIX
paAnoaKTUBHLIX 0TX040B. CneynansHasa nabopatopusa denepasibHON MONTEXHUYECKON
wkKosbl Jlo3aHHbl (EPFL) paboTaeT Hag co3gaHMeM CUCTEM, CNOCOBHbIX yaepXMBaTb
paavaumnio noa 3eMsen B Te4eHme ThiCAYM NeT.
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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.
Que fera la Suisse de ses déchets nucléaires?

Bonee 38% snekTpuyecTtsa LLBenyapun BOT y)Xe COPOK JIeT NMOCTaBAAIT NSATb aTOMHbIX
CTaHUWN, KOTOpble peLlleHo 0CTaHoBUTL K 2034 roay. 3akoH 06 aTOMHOWM 3Hepruu,
OEeNCTBYOLWMA Ha OaHHbIK MOMeHT B KoHeaepauun, npegycMaTpmBaeT, 4TO agepHble
0TX0A4bl LOJ/KHbI NepepabaTbiBaTbCs U XPAaHUTLCSA Ha LWWBENLLAPCKON 3eMe, ToOYHee - B ee
Heppax. Bonpoc, BOSHYOLWNIA HaceneHne, NoJIMTUKOB 1 Y4eHbIX: Kak o6e3onacnTb No4By
OT NPOHNKHOBEHWSA B HEE pagnaumun, U Kakon cnocob npeactaBnseTca oNTUMasbHbIM 415
XPaHEHNA OTX0L0B ALEPHOW SHEPreTukn?

BoT y>xe 6onee pnecatn net JlabopaTtopusa mexaHukn no4vs (LMS) npn ®depepanbHomn
noMTexHn4yeckon wkone JlozaHHbl EPFL nccneapyet B rnybuHax 3emMnm yd4actkun, Hanbonee
nogxogsauwuve ansa OoJroBpeMeHHoOro XpaHeHns pagnoakTUBHbLIX 0TX040B. [apannesbHo,
y4yeHble pa3pabaTbiBalOT HOBble MeTO4bl 3alUThl OKPY>KaloLwWwen cpenbl 0T A0epHbIX
MOTMJIbHUKOB U ULLLYT Crocobbl yy4lWnTb CyLecTByoLWmMe cucteMol 6eszonacHocTun. O
noA3eMHOW OeATesIbHOCTU CBOMX COTPYAHMKOB B CrneumasbHOM KOMMIOHMKe Ha canTe EPFL
paccka3an aupekTtop JlabopaTopun MmexaHnKM noys npoceccop Jlnecce Nanyn.

MopaTopuin, 3anpeLaoLmi BbIBO3 OTX0A0B CO weenuapcknx ASC 3arpaHuly, Bo
®paHuuto n frepmaHuto, 611 NpuHAT MapnameHToMm B 2006 rogy. C 3TOro MOMeHTa
Af0epHble 0TX0A4bl OXJIAXXOAKTCHA B OFPOMHbIX pe3epByapax B BlopeHsinHreHe (KaHToH
Apray), o6beM KoTopbix gocTuraeT okono 8000 kybu4eckmnx meTpoB. OQHAKO 3TO NULLb
BpeMeHHOe XpaHnauLe, OKOH4YaTesIbHOe MeCTO 3aXOPOHEHNS NMPOAYKTOB S4epHOMN
MPOMbILWIEHHOCTU ByAeT HaxoAnUTbCA B Hegpax 3eMan, B 6onee ranyboknx reoormyeckmnx
naacrax.

Mpodheccop Jlanyu yTo4YHSAET, 4TO
CyLiecTByeT ABa Tuna saepHbIX 0TX040B. K MepBOMY OTHOCATCSH 3J/IEMEHTbI He
CWIbHOPALNOAKTUBHbIE, MPOAOJ/IKUTESNIbHOCTb XXU3HMN KOTOPbIX COCTAaBNSAET OT HECKOJIbKMNX
pecatuneTunn go 300 net. K cnoBy, 3To 0TXoA4bl He Tosibko ADC, HO 1 (hapMaLEeBTUYECKON
MPOMbILUIEHHOCTU, XUMUYECKON OTPaCc/iv, Hay4YHbIX SKCMEPUMEHTOB. Y4e€HbIM 00BOJIbHO
XOpOLLUO U3BECTHO, KakuM criocobom nepepabaTbiBaTb U XpaHUTb NOA06HbIE MPOOYKThI
pacnaga.

Ko BTOpOI7I KaTeropmm oTHOCUTCA BbICOKOpaD,I/IoaKTI/IBHbIIZ MYCOpP, HEraTUBHbIE B(DCbeKTbI
KOTOPOro MoryT paCcTdHYyTbCA Ha HECKOJIbKO MUJIJTMOHOB NJIN Oa)XXe MUInapaoB J1eT. 2T0
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OTXO0[bl, He Mogaatoumecs nepepaboTke KU Hy>XaalLMeECS B MOCTOSSHHOM U
OKOHYaTeNIbHOM XpaHuauwe. Ana nx yTuamsaumm NnpuxoanTcs UCKaTb COBEPLUEHHO HOBbIE
nyTwu.

Hanbonee 6e3onacHbIM NpeacTaBAsSeTCs XpaHEHNE PagM0aKTUBHbBIX OTXO40B B ryH6oKuMx
reonorn4yeckux nnactax. B HacToswee BpeMs B LLBenuapum nccnenyetcs HECKOJbKO
MECTHOCTeN-NpeTeHAEHTOB Ha POJib SAEPHOr0 MOrusibHUKA. Kak TOJIbKO MecTo
XpaHunuia 6yaeT onpeneneHo, B HEM MPOoXKaT Ce€Tb TYHHeNen Ha rnybuHe okKoso
OLHOIr0 KMJIoOMeTpa.

OTxoabl 6ByAyT NoMeLleHbl B CTEKNAHHbIE LUAMHAPBI, KOTOPbIE, B CBOIO o4yepenb, 3arnoHAT
CTajlbHble KOHTENHepbl AJIMHOM 8 MEeTPOB N MAaCcCON A0 2 TOHH. CYMTaeTCs, 4TO CTEKO -
BeLlecTBO, cnocobHoe B TevyeHmne 300 000 neT NPOTUBOCTOATL XKapy, paanNoaKTUBHOMY
N3TY4EeHUIO 1N pa3pyLuaoLleMy BO34eNCTBUIO NOA3EMHbIX UCTOYHUKOB Ha MaTepuaribl.

Mocne 3TOro KOHTenHepbl C 0TXo4amn ByayT repMeTU3NPOBaHbl B MOA3EMHbIX TYHHENNAX C
MOMOLLbIO BEHTOHMUTOBOM rANHBLI. OCOB6EHHOCTb 3TOro MaTepuasa - yBesIM4MBaTbCA B
obbveme oT Bnarn. Taknum obpasom, 6EHTOHUT MOXKET BNUTbIBaTb 06bEMbI BOAbI, B
HECKOJIbKO pa3 npeBbillatowme ero Mmaccy. B nog3eMHbIX TYHHeNAX-XpaHUAmLwax
6EeHTOHMTOBAA rMHA 3aNOJIHUT NPOMEXYTKM MeXXay KOPNyCOM KOHTEMNHEPOB N FOPHON
noponon. «Ka)kgaa cTpaHa pa3BuBaeT COOCTBEHHYIO CTpaTErm XpaHeHUS S4EePHbIX
OTXO0A0B, - 06bsACHAET npodeccop Jlanyu. - LLIBenuapckas TakTUKa 3aKJ/l04aeTCa B TOM,
4TOObI MONIHOCTLIO N 6E3BO3BPAaTHO MEPEKPbLITbL AOCTYM K 0TX04aM, pa3 3aXOPOHEHHbIM B
BeHToHUTE>.

NabopaTopusa LMS nweT Hanbonee 6e3onacHbIe MPUHLWMNLI XPaHEHUSA PpaanN0aKTUBHbIX
3/1IeEMEHTOB 1 pa3pabaTbiBaeT HOBble METOAbI aHa/IM3a Pa3/INYHbIX TUNOB 06os04eK
MOrunbHuUKa. OQHOBPEMEHHO UccaenoBaTesn TECTUPYIOT U YyyLLaT KayeCcTBO
MaTepuasioB, UrPalOLLMX pPeLlatoLllyto posb B N301ALMN OTXO40B, U OMTUMU3UPYIOT CUCTEMY
3aXOPOHEHMNSA A0epHbIX OTXOO0B.

B nepByto o4yepenb, COTpyAHUKN JTabopaTopnm MexXaHUKKM NMoYB N3y4atloT pusnyeckme
heHOMeHbI, BO3HUKAloLWMe B TYHHeNsIX C 3aX0OPOHEHHbIMU OTXo4aMun. Llesib - MakCMMasibHO
rapaHTupoBaTb 6€30NacHOCTb KaK MCKYCCTBEHHbIX, TaK U eCTeCTBEHHbIX Bapbepos
MOA3EMHOIr0 XpaHunamuwa. B 4aCcTHOCTH, y4eHbIX MHTepecyeT CTabuibHOCTb MECTHOCTH, B
KOTOPOW MOrMbHUK ByaeT pacnonaraTbCs, ee NoABEPKEHHOCTb TEPMUYECKNM,
rmapaBan4eCcKnuM, XMMNYECKUM N MeXaHU4YeCKNM rnpoueccam. Ba)KHbIM Kputepuem,
HanpuMmep, ABNAeTCA TeMmnepaTypa: AAepHble OTX0A4bl MPOBOUMPYIOT HarpesaHue rnoYebl 0
150 rpafycoB Ha NPOTSAXKEHNN HECKOJIbKMX COTEH nieT. Heobxoanma rapaHTus, 4To
pPagnNoaKTUBHbIE N30TOMbI HE pa3pyLllaT CTEKAAHHYO 060/104KY 1 He NonaayT B
cnenyowmin 3alUTHbBIA CI0N.



i BTopon pewawowmnin pakTop -
noAa3eMHble BOAbI: BeAb BJlara - rfaBHbIA Bpar s4epHOro xpaHunuuwa. Booa moxxet
CNpPOBOLIMPOBATb KOPPO3UIO, BAEKYLLYIO 3a cobol uenbin pag rybuTesbHbIX ons
OKpy>XatoLien cpebl NocaeacTBuin, Kak obpa3soBaHue rasa nam ocsoboxxgeHune
pPagnNoOaKTUBHbBIX 3JIEMEHTOB U UX MPOHNKHOBEHME B NOA3EMHbIE TEYEHMS.

CoBMecCTHO € nog3emHon nabopatopumen MoH-Teppu B KaHToHe KOpa, obnagatwoLwen ceTbto
noAa3eMHbIX TyHHenen Ha rnybunHe 300 meTpos, nuccneposatenu EPFL npoaHanusmpoBanu
B/INSIHNE Pa3/INYHbIX (PAKTOPOB Ha reosiornyeckmne naacTbl. Tak Kak ropHble nMopoabl Ha
aHaNM3NPYEMOM y4acCTKe LWNPOKO pacrnpocTpaHeHbl B LLBenyapum, nonyvYeHHble aHHbIe
MO>XHO 3KCTpPanosiMpoBaTb Ha Apyrme Tepputopun.

OThoenbHble NCCNenoBaHMA NPOBOAATCA AN Yy4lLleHNs CBOMCTB BEeHTOHUTa, NnocnengHen
n3onupytowen 060104kn XxpaHunmua. TeCTUpoBaHMA NPOBOAATCA HA AAHHbLIA MOMEHT B
noasemMHoun nabopatopun Npumsens: HanpuMep, n3yvyaeTcs B3auMOAeNCTBMUE
6EHTOHUTOBOWN IINHLI C FOPHBLIMU MOPOAAMMN ONA OnNpeaesieHnsa CTENEHN FrePMEeTUYHOCTH
MaTepuana, ero MexaHn4eckmx CBOMCTB, CNOCOOHOCTN yBeM4YMBaTbLCA B 0bbeMme,
MAOTHOCTU. «Pa3nn4yHbie TUNbl 6EHTOHNTOBOW FINHbI MPOXOAAT CeNYac NCMbITaHMUA NP
TemnepaType 120 rpaaycoB B noasemHon nabopatopun B LLBeunn», - npuBoaAnT Npumep
MeXAYyHapoaHOro coTpyaHu4ecTsa npodeccop Jlanyu. B 3aBNCMMOCTN OT pe3y/ibTaToB
aHaIM3a y4YeHble NAaHupYyoT pa3paboTaTb Hanbonee Ka4eCTBEHHYIO Pa3HOBUAHOCTb
beHTOHUTa ONa MakCUManbHO 6e30NacHOro XxpaHeHNs paanoaKTUBHbLIX BELECTB.

BceM, uHTepecylLwmMMca cyabbon aaepHbIX oTXoan0B B LLIBeMuapum, MHTEpPecHo
OypeTt y3HaTh, 4TO B (heBpane 2012 ropa PepepasnbHaa NoNUTEXHUYECKAsA LWIKOJA
Jlo3aHHbI NpoBeaeT LUK MeXAYHapoaHbiX KOHdepeHuuh Ha TeMy. Mol
obs3saTesibHO HaANOMHUM 00 3TOM COObLITUM K 3apaHee COOOLWMM NOAPOOHYIO
nporpamMMmy JIeKuuM.

Mopbopky cTaTen o ApepHon 3HepreTuke B LLIBeuapumn Bbl HanpgeTe B HaLLeM
nocbe.

ajepHas dSHepreTmKa Weenuapus
aTOMHbIe CTaHUUW LIBEenLapus

CtaTbW Mo Teme
B LliBeruapuu nponsoLljia aToMHas pesoaoLms!

ATOMHasa CTaHUMA - NpuUvYnHa paka?
ATOMHbIE CTaHLIWW CTaHYT «A0CTOoAHNEM pecnybankm»?

LLiBenlapckasa aHepreTnka Ha pacnyTbe
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