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

Author: Onbra KOpkunHa, JlosaHHa , 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,
OEeNCTBYOLWNA Ha AaHHbIN MOMeHT B KoHbenepauun, npeaycMaTpuBaeT, YTO A4epHble
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.
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NccnepoBaHusa nog 3emnen: cnocobeH nm 6eHTOHNT rapaHTMpPOBaTb FrEPMETUYHOCTb
xpaHunnwa? (© 2011 EPFL)

Mpodeccop Jlanyn yTOYHAET, 4TO CyLleCcTBYeT ABa TUMa A4epHbIX 0TX0A0B. K nepsomMy
OTHOCATCS 3JIEMEHTbl HEe CUJIbHOPaAVNOAKTUBHbIE, MPOOO/IKNTESIbHOCTb XXU3HUN KOTOPbIX
CoCTaBNAeT OT Heckosibkux gecatunetunn no 300 net. K cnoBy, 3TO OTX04bl HE TOJIbKO
A3C, HO 1 hapMaLEeBTUYECKON NPOMbILLUIEHHOCTN, XUMUYECKOW 0Tpaciv, Hay4HbIX
3KCMepuMEHTOB. Y4eHbIM J0BOJIbHO XOPOLUO N3BECTHO, KakuM cnocobom nepepabaTbiBaTh
N XpaHUTb Noo06HbIE NPOAYKTLI pacnaaa.

Ko BTOpO KaTeropmum oOTHOCUTCS BbICOKOPAAVNOAKTMBHbLIAN MyCOp, HEFaTUBHbIE 3(hEKTHI
KOTOPOro MOryT PacTSIHYTbCS HA HECKOJIbKO MUJIJIMOHOB UKW Oa)Ke MUIINapaoB NeT. 9To
0TX0Abl, He noaaatmwmecs nepepaboTke 1 HyKaatowWMecs B MOCTOSSHHOM 1
OKOHYaTeNIbHOM XpaHuauwe. Ana nx yTunmsaumm npuxoanTcs UCKaTb COBEPLUEHHO HOBbIE
nyTwu.

Hanbonee 6e3onacHbIM NpeacTaBAsSeTCS XpaHEHNE PaAMOaKTUBHbBIX OTXO040B B ryboKuMx
reonorn4yeckux nnactax. B HacTosiwee BpeMs B LLBenuapum nccnenyetcs HECKOJbKO
MEeCTHOCTEeN-NpeTeHAEHTOB Ha POJib SAEPHOr0 MOruibHUKa. Kak TOJIbKO MecTo
XpaHunuiia byneTt onpenesieHo, B HEM NMPOIOXKAT CE€Tb TYHHeNIen Ha raybruHe oKoso
OLlHOr0 KMJIOMeTpa.
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OTxoabl 6yayT noMeuleHbl B CTEKSAHHbIE LWNMHAPLI, KOTOPbIE, B CBOK 04epenb, 3anoJIHAT
CTasibHble KOHTENHEepPbI OJIMHOW 8 METPOB M MacCon A0 2 TOHH. CYNTAeTCH, 4TO CTEKNO -
BewecTBO, cnocobHoe B TevyeHmne 300 000 neT NPOTMBOCTOATbL XKXapy, PaAN0aKTUBHOMY
N3TYYEHNIO N pa3pyLUaloLLeEMy BO3AENCTBMIO MOA3EMHbBIX UICTOYHMKOB Ha MaTepuaribl.

Mocne 3TOro KOHTEMHepbl C 0TXoAamMm ByayT repMeTU3NpPoBaHbl B MOA3EMHbIX TYHHENAX C
MOMOLLbIO BEHTOHMUTOBOM MANHBLI. OCOB6EeHHOCTb 3TOro MaTepumasia - yBesIM4MBaTbCA B
obbeMe oT Bnarun. Takmm obpasom, 6EHTOHUT MOXKeT BNUTbIBaTb 06beMbl BOAbI, B
HECKOJIbKO pa3 npeBbilatoLlme ero Mmaccy. B noa3eMHbIX TYHHENSAX-XPaHUINLLLAX
OeHTOHUTOBAA rNMHA 3aN0JIHUT MPOMEXYTKN MeXOy KOPrNyCcoOM KOHTENHEPOB 1 FOPHOWN
nopoaon. «Kaxgasa cTpaHa pa3BMBaeT COOCTBEHHYIO CTpaTEernio XpaHeHUsa aaepHbIX
0TX040B, - 06bsicHAeT npodeccop Jlanywu. - LLIBenuapckasa TakTUKa 3aK/04Y4aeTCs B TOM,
4TOOblI MONHOCTLIO N 6e3BO3BPaTHO NEPEKPbLITb AOCTYMN K 0TX04aM, pa3 3aXOPOHEHHbIM B
BeHTOHUTE>.

JlabopaTopusa LMS nueTt Hanbosee 6e30nacHble NPUHLMMNBLI XPaHEHUA PAAN0aKTUBHbIX
3/IEMEHTOB 1 pa3pabaTbiBaeT HOBblE METOAbI aHaIN3a Pa3INYHbIX TUMOB 0b6004YeK
MOrusbHMKa. OLHOBPEMEHHO NCCiefoBaTeNN TECTUPYIOT U yNyyLWaloT KayecTBO
MaTepunanoB, UrpParLLMX PELLAOLLYIO POJIb B U30JISILUM OTXOA0B, U ONTUMU3INPYIOT CUCTEMY
3aXOPOHEHMS AAePHbIX OTXO40B.

B nepBylo o4epenb, COTPYAHUKN JlabopaTopum MexaHUKM NoYB N3ydaT usmnveckmne
heHOMeHbI, BO3HUKAaloLWMe B TYHHeNSAX C 3aX0OPOHEHHbIMU OoTXo4aMun. Llesib - MakKCMMasibHO
rapaHTupoBaTb 6€30NacHOCTb KaK MCKYCCTBEHHbIX, TaK U eCTeCTBEHHbIX Bapbepos
MOA3EMHOIro XpaHunuuwa. B 4aCcTHOCTH, y4eHbIX MHTepecyeT CTabuibHOCTb MECTHOCTHU, B
KOTOPOW MOrUbHUK ByaeT pacnosaraTbCs, ee NoABEP>KEHHOCTb TEPMUYECKNM,
rmapaBN4eckKuM, XMMUYECKM U MexaHN4eCKUM rnpoueccam. BaxkHbIM KpuTepuem,
HanpuMep, ABJSeTCA TeMnepaTypa: AAepHble OTXO0Abl MPOBOLMPYIOT HarpeBaHue no4sbl 40
150 rpaaycoB Ha NPOTSAXXEHUN HECKONIbKMX COTeH neT. Heobxoamma rapaHTus, 4To
pagnoakTUBHbIE N30TOMbI HE pa3pyLllaT CTEKAAHHYO 060/104Ky 1 He nonaayT B
cneayowmin 3alnTHbIN CNORN.
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BTopon pewatowmin hakTop - N0OA3EMHbIE BOAbI: BeAb Bfara - rfaBHbIA Bpar A4epHOro
XpaHunuwia. Boga MmoxxeT cnpoBoLMpPOBaTb KOPPO3UIO, BAEKYLLYIO 3a cObon Lenbin pag
rybuTenbHbIX 018 OKpYy>Xatowen cpebl NocneacTBuUin, Kak obpasoBaHme rasa nim
0CBOBOXXAEHME PaAN0aKTUBHbLIX 3JIEMEHTOB N UX MPOHNKHOBEHME B NMOA3EMHbIE TEYEHMS.
CoBMecCTHO ¢ noa3emHon nabopaTtopuenn MoH-Teppu B KaHToHe KOpa, obnafatoLLen ceTblo
non3emMHbIX TyHHenen Ha rnybuHe 300 meTpos, nccnegosatenu EPFL npoaHannsnpoBanu
BJIMSIHME Pa3/IMYHbIX (PaKTOPOB Ha reosiornyeckmne nNnacThl. Tak Kak ropHble Nopoabl Ha
aHaM3MpyeMOM y4acCTKe LWMPOKO pacnpocTpaHeHsbl B LLiBenuapun, nony4YeHHble AaHHbIE
MO>XHO 3KCTPanoJIMpoBaTb Ha Apyrne TeppuTopun.

OTaenbHble UccnefoBaHUS NPOBOAATCA A4 Yy4dLleHUa CBOUCTB 6eHTOHUTa, nocnenHen
n3onupymouien 06004k XxpaHmnuia. TeCTupoBaHMa NPOBOAATCHA Ha AaHHbIA MOMEHT B
nogsemHon nabopatopuu Npumsensa: HanpuMmep, N3y4yaeTcs B3auMoaencTBme
BEHTOHMTOBOW MNHbLI C FOPHBLIMW NOPOAAMU AN onpeneneHns CTerneHn repMeTnYHoOCTn
MaTepuana, ero MexaHm4eCckmnx CBOMCTB, CNOCOBHOCTN yBennimBaTbCs B obbeme,
NAOTHOCTU. «Pa3nn4yHble TUMNbl 6€HTOHNTOBOW MNHbI MPOXOAAT Cenyac NCMbITaHUA NpuU
Temnepatype 120 rpanycos B noasemHon nabopatopun B LLseunn», - npuBognT npmumMep
MeXXAYHapoOoHOro coTpyagHu4decTsa npodeccop Jlanyn. B 3aBUCMMOCTW OT pe3ysibTaToOB



aHaJin3a y4eHble€ NMNIaHNPYT pa3pa60TaTb Hanbonee Ka4eCTBEHHYIO Pa3HOBNAHOCTb
beHTOHUTa ANa MakCuMasnbHO Be3onacHoro XpPaHeHNAa paaAnoaKTUBHbIX BELLECTB.

BceM, MHTepecyloLwWUMca cyabbon apepHbIX oTXxonoB B LLIBeMuapum, MHTEpPeCcHo
Oyper y3HaTb, 4TO B (heBpane 2012 ropa PenepanbHasa NONIMTEXHUYECKAA LLKOAA
Jlo3aHHbI NpoBeAeT LUK MeXAYHAapoaHbiX KOHdepeHUUA Ha TeMy. Mbl
0b6s3aTeNIbHO HANOMHMUM 00 3TOM COOBLITUM M 3apaHee cooOLW MM NOoAPOOHYIO
nporpaMmMmy neKummn.

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

A0epHas SHepreTmka LWBenLlapuns

ATOMHbIE CTaHLUNN LLIBENLLapUs

CTtaTbu no Teme

B LliBeniiapmmn npoursoLusia aToMHas pesosoumns!
ATOMHa4da cTaHUMA - NpUYMHa pakKa?

ATOMHbIE CTaHUWN CTaHYT «A0CTOAHMEM pecnybankmn»?
LLIBenLlapcKasa sHeEPreTuka Ha pacnyThbe
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