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KakK nony4umTb 3J1IeKTPUYEeCTBO U3 COJIU U
Boabl? | Comment obtenir de I’électricité
a partir du sel et de I’eau?

ABTOp: TaTbsaHa 'nMpko, JlozaHHa , 14.07.2016.

-~ N
* L P

,a‘t' '.-».... .\- ‘

’)p - "- =k "“.1’

(© Steven Duensing/National Center for Supercomputing Applications/University of
[llinois/Urbana-Champaign)

PazpaboTaHHbIN uccnegosatenamMmm JlosaHHckoro nonntexa (EPFL) npnbop
PYHKLMOHMpPYET Ha BOAE - CONIEHON U MPEeCHOW - C UCMNOJIb30BaHMEM MHHOBALMOHHOWN
MeM6bpaHbl, TOJILLVHA KOTOPOW COCTaBAAET BCEro 3 aToMma.

Le dispositif développé par les chercheurs d’EPFL fonctionne avec de I'eau salée, de I'eau
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douce et utilise une membrane innovante de 3 atomes d’épaisseur.
Comment obtenir de I'électricité a partir du sel et de I'eau?

B To BpeMs Kak LuBeLapCcKme NOJINTUKN BEAYT 0XKECTOYEHHbIE CMOPbl 0 BO3MOXHOCTM
MOJIHOrO OTKa3a OT MCMOJIb30BaHUA aTOMHbIX CTaHLWUIA, y4eHble KoHheaepaumm Hay4ynnmcb
006bIBaTb 31EKTPUYECTBO U3 NOAPYYHbIX CPeACTB. AlbTEPHATUBHBIMU NCTOYHNKAMM
SHEpPrun B laHHOM CJly4ae MOryT cTaTb 06bl4Has BoAa 1 6bIToBas Cob.

«[locne conHe4yHon, BETPAHON N rMOpaB/IN4eCKOn BbIPUCOBbIBAETCHA HOBbIN TUM
3KOJIOrMYECKN YNCTOW SHEPrUn - OCMOTUYECKasA», - TOBOPUTCS B KOMMIOHUKe EPFL,
pacnpocTpaHeHHOM Mo cayydato Nnybankaunm pesynbTaToB NCCNEL0BAHNA B HAY4YHOM
»XypHane Nature. HazBaHue 3TOro NCTOYHMKA NMPOUCXOLAUT OT C/I0Ba «OCMOC» (0T
rpeyeckoro 600G — TOYOK, AaBJieHMe), 03HaYatoLWero npouecc 04HOCTOPOHHEN
Anddy3nm 4yepes NoNynpoHMLaeMyo membpaHy MosieKysl pacTBOPUTENSA B CTOPOHY
BbonbLen KOHLEHTpaLUUN pacTBOPEHHOI O BellecTBa U3 o6beMa C MeHbLUEN
KOHUeHTpaunen. ObpaTHbIN OCMOC AABHO UCMNOJIb3YeTCA B MPOMbILWAEHHbIX MaclwiTabax B
ONpecHUTEsIbHbIX YCTAaHOBKaX.

CnepyeT OTMETUTb, 4TO 1 CaMa no cebe oCMOTUYECKas SHEPrUSA - HE HOBOE CJI0BO Hay4HON
cpene. lNMepBas B MUpe 3N1eKTPOCTaHUMA, NPON3BOASALLASA «COJNIEHbIE KN10OBATTbI», HavYana
paboTy euie oceHbto 2009 roga B Hopsernn. BnocnenCctemm NMIOTHbIE MPOEKTbI Bbian
3anyLieHbl Takxe B HuaepnaHgax, AnoHunm n CLLUA. SnekTpocTaHummn, 6a30Bbin MPUHLMANM
paboTbl KOTOPbLIX OCHOBaH Ha pa3HULIE MEXAY CONEHOCTbIO MOPCKOM U MPEeCHOW BOAbI,
MOryT pacnosaraTbCs B MeCTax BrnageHus pek B MOpsA N okeaHbl. OQHaKo HOpBEXXCKas
3KCMepuMeHTaNlbHasa YCTaHOBKa BbipabaTbiBasia 04eHb Masio dHeprun (Bcero 2-4
KusoBaTTa), n B KoHue 2013-ro komnaHusg-onepatop Statkraft coobuwmna o npnoctaHoske
npoekTa, NpeaoCTaByUB BO3SMOXXHOCTb pa3BMBaTb OCMOTUYECKYIO IHEPTUD OPYIrUM NrPoOKaM
pbiHKa. PeHTabenbHOCTb 1 NO CEroAHSAWHNN AeHb OCTaeTCs rnaBHown npobnemon ans
3TOro HanpasseHus.

Kak »e pyHKUMOHUPYET yCTaHOBKa, paboTa KoTopon ba3npyeTcs Ha MCNOb30BaHUN
ABNIEHMA OCMOCa? B xofe KOHTaKTa Mexay CoJIeHON (MOPCKOW) U MPeCcHON BOAOWN NOHbI
CONN 4Yepe3 MeMbpaHy NMPOHMKAKT B OTCEK C NPECHOW BOOOW; B pe3ysibTaTe KOHUEeHTpauus
conm B 060X KOHTENHEepPax CTaHOBUTCA OOMHAKOBON, 06bACHAIOT y4yeHble EPFL. Mexay
TEM MOHbI - HE YTO MHOE, KaK 3JIEKTPUYECKMN 3apsS>KEHHbIE YaCTULbl, @ 3HAYUT,
BOCMO/1b30BaBLUNCb 3TUMU NEPEMELLEHNAMMN, MOXKHO NONYHYUTb SNEKTPUYECTBO.

«AXNNECOBOWN MSATON» HOPBEXXCKOI0 NPOEKTa 3KCNEPThbl Ha3blBaJn MeMbpaHbl,
ncnonb3yrowmecs ons guddysnm Monekyn: B 0OTJNYNE OT aHaJIOrMYHbIX AeTanen, KoTopble
NOCTaBNAT pa3paboTynkm obopynoBaHUA A5 ONpPecHeHns Boabl, MeMbpaHbl
OCMOTUNYECKOM YCTAHOBKWN A0J/KHbl ObITb MakCUMaJlbHO TOHKMMU, 4TO NO3BONAET
YyBENNYNTb UX 3(hHEKTUBHOCTb. ICMoNb30BaHME opraHn4yeckmux MmembpaH, oKa3aBLUMXCSH
CZINIKOM XPYMNKUMU, HE NO3BOJINI0 A0OUTLCS 3HAYNTESIbHbLIX YCNEXOB B MOBbILLIEHWN
NPON3BOANTENBHOCTMW.

Moxo)xe C NoCTaB/IEHHOW 3aJlavyell yAanocb CNPaBUTbCA LUBENLL@PCKUM YYEHbIM,
NCMOJIb30BaBLLNM B CBOUX UCCeN0BaHNSAX MeMbpaHy 13 cysibdunaga MmonnbaeHa c
KPOLLEYHbIM OTBEPCTUEM, N HAHOMOPOWN. DTO NO3BOJINIO MOHAM U3 pacTBopa C GonbLuein
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KOHLI,eHTpaLI,I/IeI\/'I COJIN MUTpUpPoBaTb B PpaCTBOp C MEHbLLEWN KOHLI,eHTpaLI,VIeVI. Bo BpeMA
nepemMelleHna 4yepes HaHOoMopbl 2J1IEKTPOHbI NepenatnTCcAa Ha 3JIeKTpOod, 4HTO NMO3BONIAET
NONYHUTb 3JIEKTPUNYHECTBO.

MembpaHa, KOTOPYI MCNO0JIb30BasIN LUBENLLAPCKNE YYEHbIE, MPOMNYCKAET TONbKO
NOJIOXKNTESIbHO 3aPSXKEHHbIE MOHbI, OTTaJIKuBasi 60/IbLUMHCTBO UX «COBpaTbEB» CO 3HAKOM
« - », TakuMm obpa3om, B xoie MUrpaLIUM MeXay ABYMS OTCEKaMU, COAEpPKXaLLMMM NOHbI C
NMOJIOXKUTESIbHLIM U OTPULATENIbHBLIM 3apPSA0M, CO34aeTCs Hanps>XXeHne, Nno3eoJisiollee
«3amnyCTUTb» NEKTPUYECKNI TOK.

«Mbl NU3roTOBWJIN HAHOMOPbLI, NOTOM NPOBEAN UccnenoBaHue, 4Tobbl onpenennTb, Kakomn
pa3Mep onTuMaseH. Ecnm oTBepcTune cavwkom 6onbLioe, nosyvyaeTca oTobpaTh MeHbLUe
MOHOB N Hanpsi>XeHne cHuxaeTcs. 1 HaobopoT, ecnn OHO CANLLKOM MasieHbKOoe - MOTOK
MOHOB HELOCTATO4YEH U CHMKAETCHA TOK», - 0OTMe4YaeT O4MH U3 aBTOPOB UCC/ief0BaHNS
O>xaHOoHr deHr.

OTKpbIBalOLWMECS NepCnekTUBbI BbIrNaaaT MHoroobellatolle: TeopeTu4eckm membpaHa
naowanbio 1 kKB.M, 30% NOBEPXHOCTN KOTOPOW MOKPLITO HAHOMoOpPaMK, CocobHa
npomn3BecTn 1 MeraBaTT 3HEPrun. 3Toro 4OCTAaTO4HO A4 Toro, 4Tobbl obecnedynTb paboTy
50 TbICAY CTaHOapPTHbIX dHeprocbeperatowmx namnoyek. CnegyeTt oTMEeTUTb, 4TO
HepocTaTKa B cynbdunae monmbaeHa (MoS2) gona NnponsBoacTBa Taknx memMbpaH He
OLLyLlaeTCH, @ 3Ha4YUT, OCMOTUYECKME CTAaHLUMNM CKOPO CMOrYT 3aHATb AOCTOMHOE MeCcTo
PSA4OM C BETPSAKAMM M COJIHEYHbIMUK BaTapesmun. MNMpn 3ToM, B OTAIMYME OT NOCAefHunX,
3/1EKTPUYECTBO N3 COJIEHON N NPEeCcHOW BOAbl MOXXHO BblpabaTbiBaTb KPYrjoCyTo4HO, 6e3
OrIAAKMN Ha noroay.

bosiblie cTaTen Ha 3Ty TeMy Bbl Hav4eTe B HalLeM JOChe.

aJIbTEPHATUBHbIE NUCTOYHUKWN SHEPLUN
CTtaTbu no Teme

Bbixon LlIBenlapmm N3 aTOMHOW 3HEPreTUKMN OTKJIa4blBAETCA?

Mapky BeTpsikoB B HeBllaTene 6biTh!

YMHbIV LIBETOK BO ABope Audemars Piguet npon3BoANT INEKTPUYECTBO

Tissot Arena cTana KpynHemwmm CTaamoHOM-NPOnU3BOANTENIEM COJIHEYHOW SHEPIrM B MUPE
HexBaTka 31eKTpu4yecTBa - OCHOBHON puUcK ansa Llisenuapun?
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