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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,
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.

NccneposaHma nof 3emnein: cnocobeH N 6EHTOHUT rapaHTUPOBaTb FEPMETUYHOCTb
xpaHunmwa? (© 2011 EPFL)

Mpodheccop Jlanyun yTOYHSAET, 4TO CyLeCcTBYeT ABa TUMa A4epHbIX OTX040B. K nepsomMy
OTHOCATCS 3J/IeMeHTbl He CUJIbHOPAaLNO0AKTUBHbIE, MPOAO/DKUTENIbHOCTb XXU3HN KOTOPbIX
CoCTaBNsAeT OT HeCcKoNbkux gecatuneTuin o 300 net. K caoBy, 3TO OTX0A4bl HE TOJIbKO
ASC, HO 1 hapMaLEBTUYHECKON MPOMbILLIJIEHHOCTUN, XUMUYECKON OTPaC/In, Hay4HbIX
3KCNEePUMEHTOB. Y4eHbIM L0BOJIbHO XOPOLIO U3BECTHO, KakKnM cnocobom nepepabaTbiBaTh
N XpaHUTb NoaobHble NMPOAYKTLI pacrnaga.

Ko BTOpOW KaTeropum oTHOCUTCSA BbICOKOPAAMOAKTUBHbLIA MYCOp, HEFraTUBHbIE 3(hEKThI
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KOTOPOro MOFyT PAaCTSAHYTbCA HAa HECKOJIbKO MUIIMOHOB UM laXKe MUINMAPA0B NIeT. OTO
OTX0Abl, He Nogaatowmecs nepepaboTke 1 Hy>XaaroLMeCs B MOCTOSSHHOM U
OKOHYaTeNIbHOM XpaHuauwe. Ana nx yTuamsaumm npuxoanTcs NCKaTb COBEPLUEHHO HOBbIE
nyTwu.

Hanbonee 6e3onacHbIM NpeacTaBAseTCs XpaHEHNE PAaAN0AKTUBHbBIX OTX0A0B B FNyB6oKux
reosiorMyeckunx naactax. B HacTosee Bpems B LLBenLapumn nccienyeTcs HECKOJIbKO
MECTHOCTEeN-NpeTeHAEeHTOB Ha POJib AAEPHOro MOornibHUKa. Kak To/IbKO MecTo
XpaHunuuia 6yaeT onpeneneHo, B HEM NPONOXKAT CETb TYHHesen Ha rnybuHe okoso
OlHOI O KNJIOMETpa.

OTxoabl 6ByayT noMelleHbl B CTEK/ISIHHbIE LWINHAPLI, KOTOPbIE, B CBOIO O4epellb, 3aroHAT
CTasibHble KOHTEeNHepPbl OJIMHOW 8 MEeTPOB M MacCon A0 2 TOHH. CYNTAeTCH, 4TO CTEKNO -
BewecTBo, cnocobHoe B TedeHne 300 000 neT NPOTUBOCTOATHL XKapy, PagNo0aKTUBHOMY
N3/TYYEHNIO N pa3pyLUaloLLEMY BO3AENCTBUIO MOA3EMHbBIX UICTOYHMKOB Ha MaTepuaribl.

Mocne 3TOro KoOHTenHepbl C 0TXo4amm ByayT repMeTU3NpPoBaHbl B MOA3EMHbIX TYHHENAX C
MOMOLLbIO BEHTOHMUTOBOM rANHBLI. OCOB6EeHHOCTb 3TOro MaTepuasa - yBesIM4MBaTbCA B
obbeMe oT Bnarun. Takmm obpasom, 6EHTOHUT MOXKeET BNUTbIBaTb 006beMbl BOAbI, B
HECKOJIbKO pa3 npesBbllatolme ero Maccy. B noa3eMHbIX TYHHeNAX-XpaHnamuax
OeHTOHUTOBASA rNMHA 3aNOJIHUT MPOMEXYTKN MeXOy KOPrNyCcoM KOHTENHEPOB 1 FOPHOWN
nopoaon. «Kakgasa cTpaHa pa3BMBaeT COOCTBEHHYIO CTpaTEernio XpaHeHUsa agepHbIX
OTX0[0B, - 06bsACHAET npodeccop Jlanyu. - LLIBenuapckasa TakTUKa 3aK/l04aeTCA B TOM,
4TOOblI MONMHOCTLIO N 6e3BO3BPaTHO NEPEKPbLITbL AOCTYMN K 0TX0A4aM, pa3 3aXOPOHEHHbIM B
beHToHUTE>.

JlabopaTopusa LMS uueTt Hanbosee 6e30nacHble NPUHLMMNBLI XPaHEHUA PaAN0aKTUBHbIX
3/IEMEHTOB 1 pa3pabaTbiBaeT HOBblE METOAbI aHaN3a Pa3INYHbIX TUMOB 0b6004YeK
MOrusbHMKa. OLHOBPEMEHHO NCCiefoBaTeNN TECTUPYIOT U yJyyLaloT KayecTBo
MaTepunanoB, UrPaKLLMX PELLAIOLLYIO POJIb B U30JISILUM OTXOA0B, U ONTUMU3INPYIOT CUCTEMY
3aXOPOHEHMS AePHbIX OTX0A0B.

B nepByto o4epenb, COTpYAHUKN JlabopaTopmun MexaHUKM NoYB N3ydaT pusmndeckmne
peHoMeHbI, BO3HUKalOLWKME B TYHHEIAX C 3aXOPOHEHHbIMU 0TX04aMW. Llenb - MakcuMasibHO
rapaHTupoBaTb 6€30NacHOCTb KaK MCKYCCTBEHHbIX, TaK U eCTeCTBEHHbIX Bapbepos
NOA3EMHOIro XpaHunmuwa. B 4aCcTHOCTH, y4eHbIX MHTepecyeT CTabnibHOCTb MECTHOCTHU, B
KOTOPOW MOrMbHUK ByaeT pacnosaraTbCs, ee NoABEP>KEHHOCTb TEPMUYECKNM,
rmapaBan4eckuM, XMMU4YeCKM U MexaHn4eCcKuM rnpoueccam. BaxkHbIM KpuTepuem,
HanpuMep, ABJSeTCA TeMnepaTypa: AaepHble OTX0Abl MPOBOLMPYIOT HarpeBaHue no4sbl 40
150 rpaaycoB Ha NPOTSAXXEHUN HECKONIbKMX COTeH nieT. Heobxoamma rapaHTus, 4To
paonoaKTUBHbIE N30TOMbI HE pa3pyLllaT CTEKAAHHYO 060/104KYy 1 He nonaayT B
crefyrowmin 3alUTHbBIA CJI0N.
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BTopon pewawowmin pakTop - Nog3eMHble BOAbl: BeAb BNara - rnaBHbIN Bpar S4epHOro
XpaHuanwa. Booa MoXxeT CnpoBOLMPOBaTb KOPPO3UIO, BIIEKYLLYHO 3a coboin uenbin psag
rybuTenbHbIX 018 OKpy>KatoLwen cpebl NocneacTBuin, Kak obpasoBaHue rasa nam
ocBOBOXKAEHNE PAaANOAKTUBHbBIX 3JIEMEHTOB U UX MPOHUKHOBEHME B NOA3EMHbIE TEYEHUS.
CoBMecCTHO ¢ noa3emHon nabopatopumen MoH-Teppu B KaHToHe KOpa, obnagatwoLlen ceTblo
noA3eMHbIX TYHHenen Ha rnybmuHe 300 meTpoB, nccnegosatenn EPFL npoaHanm3snposanum
B/INSIHNE Pa3/INYHbIX (PAKTOPOB Ha reosIornyeckmne naacTbl. Tak Kak ropHble Mopoabl Ha
aHaNM3NPYEMOM y4acCTKe LWNPOKO pacnpocTpaHeHbl B LLBenyapum, nony4YeHHble aHHbIe
MO>XHO 3KCTPanoaMpoBaTb Ha gpyrne TeppuTopun.

OTaenbHble UccnefoBaHUA NPOBOAATCA A4 Yy4dLleHUsa CBOUCTB 6eHTOHUTa, nocnenHen
n3onupymouien 06004k XxpaHmnuia. TeCTupoBaHMa NPOBOAATCSA Ha AaHHbIA MOMEHT B
nogsemHon nabopatopuu Npumsensa: HanpuMmep, N3y4yaeTcs B3auMoaencTBme
BEHTOHMTOBOW MNHbLI C FOPHBLIMW NOPOAAMU AN ONpeneneHns CTerneHn repMeTnYHoOCTn
MaTepuana, ero MexaHn4eCcKmnx CBOMCTB, CNOCOBHOCTN yBenmndmnBaTbCs B obbeme,
NAOTHOCTW. «Pa3nnyHble TUMNbl 6€HTOHNUTOBOW MNHbI MPOXOAAT cenyac NCMbITaHUA NpuU
TemnepaType 120 rpanycos B noasemHon nabopatopun B LLseunn», - npuBognT npumMep
MeXAYHapo4HOro coTpyaHu4ecTsa npodeccop Jlanyu. B 3aBNCMMOCTN OT pe3y/ibTaToOB
aHanM3a yyeHble nNaaHupyT pa3paboTaTb Hanbosniee Ka4yeCTBEHHY Pa3HOBUAHOCTb
beHToOHMTa ANA MakCUManbHO 6e30MacHOro xpaHeHNa pagnoaKTUBHbIX BELLECTB.

BceM, uHTepecylowMMca cyabbon apepHbiX oTxonoB B LLIBenuapmm, MHTEpecHo
OyneTt y3HaTh, 4TO B (heBpane 2012 ropa PepepanbHas NnoaAUTEXHUYECKAsA LWIKOJA
Jlo3aHHbI NpoBeAeT LMK MeXAYHAapPOoaHbIX KOHdepeHUUA Ha TeMy. Mbl
obsa3aTesIbHO HaANOMHUM 00 3TOM COObLITMM M 3apaHee COOOLWMM NOAPOOHYIO
nporpamMmMmy JIeKuuM.

MopnbopKy cTaTten o ApepHon 3HepreTuke B LLIBeuapuu Bbl HanpgeTe B HawWleM
aochbe.

afjepHasa SHepreTmuka LWeenuapus

aTOMHble CTaHUWW LWIBEeNLLapus

CtaTbu no Teme

B LliBenuapunn npounsoLllaa aToMHasa pesoaroumns!
ATOMHada CTaHUMA - NpUYMHA pakKa?

ATOMHbIE CTaHUNN CTAHYT «A0CTOAHUEM pecnybankmn»?

LLIiBeruapCcKas IHepreTmka Ha pacnyTbe
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