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PbIHOK 3JIEKTPOKATAJIU3ATOPOB

KomnaHug Umicor (benbrus) onybnmkosana ronosblie otyeTsl 33 2022

n 2021 rogpl cOrnacHO KOTOPbIM NPOU3BOACTBO 31€KTPOKATANIM3aTOPOB
ANS 3NeKTPOAN3EepPOB M TOMIMUBHbBIX 31€MEHTOB C MPOTOHOOOMEHHOM
mMeMbpaHol coctasnseT nopsigka 7 ToHH B rog. K 2025 rogy komnaHma
npegnonaraet obecneymTb Ha CBOMX MOLLHOCTAX pOCT NPOU3BOACTBA
[AAHHbIX NPOAYKTOB B 3 pa3a (24 ToHHbI). DanbHenwwnii poct (90 TOHH

k 2030 roay) nokasaH ewe 6onee BHYWUTENbHbIM, YTO CBS3AHO C
pa3BUTUEM rPYy30BbIX aBTOMOOMEN C IHEPrOyCTaHOBKAaMM Ha OCHOBE
TOM/IMBHbIX 3/IEMEHTOB C MPOTOHOOOMEHHON MEMOPAHOM.

[ns peannsaumm Takmnx
NniaHOB KOMMaHuA
coobuiaeT o
pacLIMPEHMM CBOUX
NPOM3BOACTBEHHbIX
MOLLIHOCTEMN:
CTPOUTENBLCTBO 3aBOAA
no Npou3BOACTBY
3/1eKTPOKaTaNM3aTopoB
B Kutae.

20/10/2023

AEHb BOAOPOAA U TOMNJIUBHbIX 3JIEMEHTOB

8 OKTAOpPS — yUYeHblE N UHXEHEPbl MHOMMX CTPpaH O0TMeYatoT [leHb BOAOpOoAa M TOMJMBHBIX 3/1IEMEHTOB.
Hata 08.10 BbibpaHa He cnyyYainHo, OHa coBnafaeT C aTOMHbIM BecoM Bogopoaa (1,008).

UCTbITAHUA YCTPOUCTBA

1 UESHNG T ()4, * -./80"" /,TO%L 1./2)#"1* /§,3"4" 35"..11
7, UHEBWE() " -TH H 3T, TR

Lentp BopopoaHbix TexHonoruit rpynnbl AOK Cuctema coBMecTHO ¢
Sitronics group npoBenu ycnewwHble UCMbITaHUS CyAHa C
3N1eKTPOXMMUYECKMM FEHEPATOPOM, BbIpabaTbiBAIOLWMM SHEPTUIO U3
BOLOPOAA.

McnbiTanmsa npownm B akBatopum Hesbl B JIeHUHrpaackon obnactu y
Bepdu Emperium.

JHeproycTaHOBKa Ha TOM/IMBHbIX 3/IeMeHTax Bblna CNpoeKkTMpoBaHa
nHxeHepamu LleHTp BogopoaHbix TeXHONOrMn 1 MHTErpMpoBaHa Ha
3nekTpocyaHo Ecovolt.
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Ll,eHTp MeponpusiTne 66110 NOCBALWEHO NepenoBbiM pa3paboTkam B 061aCT BOAOPOAHbIX TEXHONOMMI, peann3yemMbix LleHTpoMm

BogopoaHon s3Hepretukn (Aktne ADK Cuctema) B COTpyaHUYECTBE C BEAYLWMMU HAYUYHbIMU 1 06Pa30BaTe/IbHbIMU OPraHM3aLUsSIMM.
BOAOPOAHbIX CTpaTerMyeckom ceccumn 6onbwoe BHUMAHUeE Bbl1o YAeNeHO MMEKLLMMCS TEXHONOMUSIM B 06/1aCTM BOAOPOAHOM 3HepreTukn PO,
TEeXHOMOIMIM  a Takke 6bin0 pacCKa3aHo O Kypce eé fafibHenlwero pasBuTus.

®opyM cobpan 6onee 100 yyeHbIX 1 NnpeacTaBuTenel MHHOBALMOHHOIO BM3Heca, y4acTByOWmMX B GOPMUPOBAHUM
PblHKA BOAOPOAHbLIX TEXHONOTMIA WM Peanu3aumm «OOPOXKHOM KapTbl» MO Pa3BUTUIO BOAOPOAHOM 3SHEPreTUKM
B Poccuu. NMoMMMO CTyaeHTOB, aCMMPAHTOB M MONOAbBIX YYEHbIX B 0OCYXXAEHWUU NPUHSAAM y4acTMe NpencTaBUTENU
MuHucTepcTBa 3HepretTukn PO 1 Beaywmx yHusepcuteToB Poccum.

[OCTM MeponpuATUS TaKXKe CMOMIM MO3HAKOMUTLCS C OTeYeCTBEHHbIMWU OOCTUXEHMSIMM B 0061aCTU BOAOPOAHBIX
TEXHOMOMMI Ha BbICTaBKe, NPOBOAMMOM B paMKax CTpaTernyeckom ceccum.

Cpeoy 3KcnoHaToB OblM  npeactaBieHbl  NMPOTOTUMbI
3HEepProyCctaHOBKM Ha BOAOPOAHbIX TOMMBHbIX dIEMEHTAX
M BOLOPOAHbIA TPAHCNOPT.

6. /71%") " 28 %& #) U< 28 Toyota Mirai — .&,1>""" 32/-.(#&=2> #3) " = "+1U<
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1,2 MIPA PY6., Ha NMNOTHBIE ycTaHoBKM — 103 MNpA Py

20/10/2023

Mn peaAcTaBUTENIN Pa3/IUYHbIX

Hay4HbIX Fpynn u
KOMMep4YeCcKMX KOMNaHWUi
pacckasanam o0 CBOUX
nepeaoBbixX pa3paboTkax u
NpoeKTax.

Cepeeii Banepbesuy beneHoe

coTpygHuk HODY, K.X.H., 6bl1 NpUMalEH B KavecTse
PO».  Cepreii
BanepbeBuy pacckazan o paspaboTkax M npoaykTax
KOMMaHUK, a TaKKe O NnaHax COBMECTHOro MpoekTa C
LleHTpoM BOJOPOOHOW SHEPreTUKM.

ovpektopa 000

«MPOMETEM

KOpuii AHamonvesuy [lo6posonvckuii
reHepanbHblt  gupektop  LleHTpa
BOZLOPOIHbLIX TEXHONOMMA B CBOEM
noknage pacckasan
0 HeobxogMMoCcTM pa3pabotkn U
NpOV3BOACTBA OTEeYeCTBEHHbIX
COCTaBNAOWMX AN TOMIMBHbIX
3/IEMEHTOB U 3neKTponu3epoB. Opwuii

AHaTonbeBMY  pacckasan, 4Tto 33
nocnegHue rogpl MPOU30LLIO
KapAuHanbHoe U3MeHeHue
HanpasneHus brHaHCMpoBaHUS.
Certyac 6topKeT HanpaBneH He Ha
MOKYMKY  MMMOPTHOrO  NpOAYyKTa
(TonnuBHbIE  3neMeHTbl), a  Ha

pa3paboTtky
TEXHOJOIUA.

0TEYECTBEHHbIX

Hay4HblI

LLIKO/1bI

Anekceenko AHacmacus AHamosibeeHa BenyLMi
cotpygHuk HODY, K.X.H. Oblna MpUrNALIEHHBIM JIEKTOPOM ANs
Monofbix  y4yeHbix,  rae
00  DnekTpokaTtanuzatopax  AJis

AHacTtacus AHaTonbeBHA paccKa3asna O TUMax KaTtaJn3atopos, UX

Onez Banepwesuy X0aHees
pyKOBOAMTE b UKTP  T2K npu
MuHaHepro Poccun B cBOEM poknage
«TexHonornyeckoe  passutme  TIK:

BOAOPOOHAs oTpacib Poccuickom
®depepaunm» pacckazan 06 M3MeHeHun
cTpaTerui pa3BUTUS BOLOPOAHOM

3HepreTvkn B Poccun. OH oTtmeTwn, uto
PO B nepByto ouvepenb mMnaHUpyert
3aHATb MeCTO Ha PblHKE BOOOPOAHBIX
TEXHONOMMM MOCKOMbKY TakKOW PbIHOK
CyWeCTBEHHO 6ofblle, 4YeM  PbIHOK
BOAOPOJd, Kak  TomMBa.  Takke
B [OKnage ObUio OTMEYeHOo, YTo Ang
pazsutuas HWUP u HWOKP B Poccum
HeobxoauMa TecHasi CBS3b rocydapcTBa
c 6u3HecoM B 4acTM (UHAHCMPOBAHUS
TaKMX NPOEKTOB.

Hay4HbIN

npouna
TOMMBHBIX

Nekumto
3J/IEMEHTOB.

MUKPOCTPYKTYPE U O TOM, Kak MOXHO YMpaB/siTb UX CBOMCTBAMM.

B pamkax cTpaternyeckom ceccum TakxkKe Npowna MOMOAEXKHAs LWKONa-KOHKYpC: CBOM NpoeKkTbl B 06nactu
BOOOPOAHbIX TEXHONOIMI NpeacTasmnn 18 MONoabIX Y4YeHbIX U3 pa3HbIX PErMOHOB CTPAHbI.

YyaCTHMKaMU MONOAEXHOr0 KOHKypca cTanu Moeyyux Enuszasema (M.H.c., ODY) u Koxokape EkamepuHa (Marnctp
nepBoro roga obyyeHus). 1o pe3ynbTtataM OLLEHKM 3KCNEPTHOro Xpu Enunzaserta ctana ogHmMM n3 6 nobegutenen c
LOKNAAO0M, MOCBSILLEHHbIM MOMYYEHUIO BbICOKOCTAaOWUIbHBIX 31E€KTPOKATaNM3aTOpPOB [AOJ19 HM3KOTEMMNepaTypHbIX

TOMIUBHbIX 3JIEMEHTOB.

www.nanolab.sfedu.ru



PYBPUKA: MHEHUE SKCIEPTA

«Kak npasuno, B pasgene [anpxecta «BopopogHas sHepreTvka» Mbl MHPOPMUPYET uuTaTener O KakuxX-To
WHTEPECHbIX, BAXKHbIX, HO KOHKpPETHbIX CobbiTuax B 3ToM obnactu. CerogHs g xoten 6bl OTCTYNUTb
OT YCTAHOBMBLUENCS TPAAMLMU U KPATKO OTpa3uTb BOMPOC pa3BuTua BoooponaHou sHepretuku u BoooponHou
3KOHOMMWKM KOHLEeNTyanbHo. [1ng 3TOro ecTb ABe NPUUMUHDI.

Bo-nepBbix, eCTb [OBO/ILHO MHOrO NOAEN, B TOM uucie — Jaxe Cpeau CneumanucToB, KOTOpble BCe elle
CYMTalT, YTO paseuTMe BopopogHoin 3sHepreTwkn 6GecnepcnekTMBHO. SAKoObl, 3TO AOPOron nyTb, CUJIBHO
MPOMIPLIBAOWMI MO CBOEM IKOHOMMKE APYrMM HanpaBieHWSM pa3BUTUS COBPEMEHHOM 3HepreTuku. Bropoe,
BoonopogHas sHepretMka — OOMH M3 K/KOYEBbIX TPEHOOB Pa3BWUTUS COBPEMEHHOro 06LWecTBa, KOTOPbIM BO
MHOIOM onpefensier TpeHAbl MaTepuanoBefeHuns, XUMUKN, DU3UKKU, UHXXEHEPUM.

AQAE* 378 U818, 14~ "OL+1)<.* 3 "&.-B&.)32C T&)HWC. D"E"1& 6) " +#91,-8).* "# 19-$8"11
SUUATSLLUET2C TT(-I&M) T3, TH-$U2C  D#)E>, &7 873U -$#.)I11 3 &=T-"#,"7"2C
(""E&,&"F1*C, "/2)& ."+.)38"'2C 1..%&7 3" 1> 1 ,#+")2 3 1&=T-"#,"7"2C «3"7","7"2C» (" :/#"1%C,
B.E. [yrepma, A.B.C., "+B& 11 . 1938.)"2:1-$8"2:1 1/, " 1 20%& " 1(#: 1.

D:9EFGG9;, BnepBble [OpOXHYK KapTy pa3BuTUS BOAOPOAHOM 3HepreTukn B cTtpaHax EC Ha nmepuwopn po 2050 ropa
Al (Reri I o A RYINeSY © YBUAEN B HAYane ABYXTLICAYHbIX. AMepMKaHUbl U SNOHLbI pa3paboTany Nofo6HbIM NnaH YyTb paHblue, Kutan,
" tOxHas Kopesi u HekoTOpble Apyrve CTpaHbl, NO-BUAMMOMY, MPUCOEAMHUNIUCE YyTb Mo3xe. BknwoueHune Bce
B<P<NFGO9H9 E7TOMIQ;F;7 R HOBbIX CTPaH U KOMMaHUM B MMPOBOE BOAOPOAHOE CO0bLweCcTBO Npoaomkaetcs u yckopsietcs. B Hux 2030-1 rog
0003HauYeH, Kak rog, nepexoaa Ha BOAOPOAHYH 3HepreTuky, a 20501 — Kak roa €€ NoCTPOEeHUsi B OCHOBHOM.

MpryMH Nnepexona OT COeAMHEHUI yrnepoaa K BOAOPOAY B KAYeCTBe OCHOBHOMO TOM/IMBA MHOTO. Sl 6bl BblAennn — He06XxoAMMOCTb CHUXKEHUS Bbliopocos CO,
BC/IEACTBUE POCTA KIMMATMUECKUX npobneM. Bceraa HanayTcs yyeHble, KOTOPbIA MAYT NPOTUB TEYEHUS, TEM HE MEHEE B HAYYHOM MUPE UMEETCS KOHCEHCYC —
OCHOBHAs MpUYMHA poCTa TemnepaTypbl HA HAWeN nNaHeTbl — [edTeNbHOCTb YeSI0BEYEeCTBAa, CBA3aHHAs CO CXKWUIAHWMEM YrNepoAHbIX TOMAMB

c obpazosaHmem CO,.

Mepexop oT HedTU M NPUPOAHOrO rasa K BOAOPOAY — AOPOroCTosWwmin NpoekT. Ho noBbiweHMe cpeaHer TeMnepaTtypbl Ha nnaHete Ha 2.5 rpagyca k 2050
rogy — KaTakau3M, 33 KOTOpbIA 4eioBe4eCTBO 3aniaTuT HecpaBHMMO 6onbwe. Bo3MOXHO, 3TO npuBeneT K HeobpaTuMbiM m3MeHeHusM. Ecnm ypacTca
OrpaHUYMUTLCA NAKOC NOAYTOPa rpagycamu, a 3atem, nocne 2050 r. HauaTb CHUXATL 3Ty TeMMepaTypy, eCTb LWAHC HA AOCTOMHOE BbKMBAHWE YenoBeyecTBa.

Bopoopopn paccMatpuBaeTcs He Kak MEepPBUYHbLIA UCTOYHWMK IHEPTrUM (TOMAMBO), €ro Henb3si A00bITb, CKAXKEM M3 Heap 3eMSn. ITO BTOPUYHbLIA MUCTOYHMK,
BCTPOEHHbI B COBPEMEHHYK WMHMPACTPYKTYpy. Hanpumep, M3NUWKKM 3NEKTPOIHEPTUU, NPOU3BOAMMbIE BETPAKAMMU, COJIHEYHbIMU MNAHENSMWU, AaTOMHbIMM
3N1EeKTPOCTaHUMAMM yAOBHO pacxofoBaTb HA MNPOM3BOACTBO BOAOPOAA. 3aTEM BOAOPOL MOXHO [AOCTaBNATb KOHKPETHbIM MNOTpebuTensM, OKUCNsaTb
KMCNOPOAOM, MPOMU3BOAS NPY 3TOM 31eKTPO3Hepruto. Booopos — oueHb yaoOHbIM XpaHWUTeNb 3Hepruun. XoTs NpobiieM Toxe XBaTaeT.
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KopoTko paccMoTpuMm, MMeIoT /M noa, 060/ OCHOBAHUA HEKOTOpbIe PYEPUKA: MHEHUE 3KCMNEPTA

«BOAOPOAHDbIE» CTPALUMIIKU?

Bopnopos oueHb B3pbiBO- U MOXapoonaceH MPU XpaHEHUMM M 3KCnayaTaumu. JTO He COBCEM npaBwunbHO. Bomopog He 6onee onaceH, YeM MeTaH.
A ™Mbl Beab He BouMcst aBToMobUnen Ha MeTaHe! XpaHWUTb BOAOPOA, AENCTBUTENBHO, CIOKHO M AOBOMIbHO AOPOro, HO HayKa YCMELWHO ABMXKETCS MO MyTu
CHWMXXEHWUS CTOMMOCTU ero XpaHeHUs B XXMAKOM M ra3006pa3HoM (6annoHHOM) BMAe.

Bonopon - Gonee poporoe TON/AMBO, YeM MPUPOAHDLINA ra3 unm HedTb. JTo npaeaa! Ecnv He NpuHMMaTbL BO BHMMaHWe NpobneMbl, KOTOpble CO34aeT
OKUraHue yrneBoaopoaoB. A KTO-TO MOXET MOACYMTATb, CKONbKO CTOWUT YXYALIEHWE 340pOBbS NOAEN B 3ara3oBaHHOM roOpofe M ero ynyyleHue —
B 3KOJIOrMYECKM YMCTOM aTMOochepe?

Mo cBoeMy npoucxoxaeHuto (Ccnocoby nonyvyeHwus) BOAOPOA MOAPA3LENAOT Ha pasHble BWAbl, KOTOPble YC/IOBHO «KPACAT» pPa3HbIMKU LIBETaAMM.
Mo-BMAMMOMY, CaMblii OPOroM Ha CEroaHs BOAOPOA — 3e/ieHbl, TOT, YTO NPOM3BOAMTCS NEKTPOAM3OM BOAbI. [TOCKONbKY HayKa NOCTOSHHO paboTaeT Hafg
HOBbIMM TEXHOMOMMAMW W MaTepuanamum [AONs SNeKTPONAU3epoB, CTOMMOCTb 3NEKTPOSM3HONO BOAOPOAA MOCTENEHHO CHWKaeTcs. OAHOBPEMEHHO
MOBbILIAETCS KNA, €r0 UCNOJIb30BAHMUS, KOTOPbIN YXKe CeYac 3HaYUTENbHO Bbllle, YEM KNA, ABUraTENEN BHYTPEHHErO CrOpaHMs.

MMuwyT, 4yTo BOAOPOAHBIE 3NEKTPOMOOGMNAM, CaMbiM M3BECTHbIM CpeaM KOTOpbix sBnsietca Toyota Mirai, He MOryT KOHKypupoBaTb C JIMTMEBbLIMM
anektpoMmobunamu (Tecna u emy nopobHble). 3TO, KAK MUHUMYM, He TO4YHO. M3roTtoBuTenn u Tex, U APYrMx MNOCTOSAHHO MLLYT HOBble MaTepuabl
M COBEPLUEHCTBYIOT TEXHOMOMMU, KOHKYPUPYS B TEX MU UHbIX HULWAX. CerogHs MHOrMe MHXXeHepbl CYUTALOT, YTO Y IMTUM-MOHHbIX aBTOMOOUNIEN eCTb LWaHC
nobenuTb NpyM MCNONb30BAHUM B FOPOACKMX YCNOBUSX, B TO BPEMS KaK AN MEXAYropoAHMX noe3nok 6onee yaobHbl BOAOPOAHbIE, OCOBEHHO B Cliyyae
6onblierpysHoro TpaHcnopTa. [10 nnaHam JOPOXHbIX KApT NepBOHaYanbHO OyaeT NpoM3BOAMTLCS M MCMONb30BATbCS MHOMO IMTUM-UOHHBIX aBTOMObUNen,
a B 30-x rofax Mx HAYHYT TECHUTb BOAOPOAHbIe aBToMobunu. N 10, n apyroe HanpasneHMe aBTOMOOMNECTPOeHUS uMeeT NpobneMbl, KOTOpble HAY4yHO-
WHXeHepHoe cooblecTBo bonee nnu MeHee ycnewHo pewaet. MHTepecHo, yto ¢ 2030 roga lfepmaHus, 0AMH M3 OCHOBHbIX NPOM3BOAMTENEN aBTOMOOUNEN,
npekpalwaeT NpoM3BOACTBO MALWIMH Ha YrNepoAoOpOAHbIX TOMAMBax. Yke ceryac nonynsipHOCTb 3nekTpomobuner B BenukobpuTaHuu O4veHb Benuka,
KaXXeTCs, YTo Kaxaas 5-65 mMalumHa Ha gopore — 31eKTpoMobunb. K coxxaneHuto, u 3anacbl IMTUS, U 3aMacbl NIATUHbI (OCHOBHOM KATaNUTUYECKM aKTUBHbIN
mMaTepuan gng TBepAONOSIMMEPHbIX TOMIMBHbIX 3/IEMEHTOB) B 3€MHOM KOpe HeBennku. Ha Mol B3rnsa, Hanagutb U3BnevyeHne nNaatuHbl UX OTPABOTaHHbIX
mMaTepuanos, ropasgo npouwe, yem autusa. Ctano ObiTb, ONaceHUs O ee HexBaTKe He BnosiHe 060CHOBaHbl. K TOMy e, He MUCK/IKYEHO MNosBleHuE
6ecnnaTMHOBbIX KaTannM3aToOPOB.

OpHUM U3 NPO6NEeMHbIX BONPOCOB ANS BOAOPOAHbIX 3NEeKTPOMObUel ABNSeTCS He06X0AMMOCTL CO3AaHUS A0POroii MHGPACTPYKTYpbl BOAOPOAHbIX 3aNpPaBoK. JTO Npasaa,
HO MOCTENEHHO TakMe CETU 3anpaBoK ByayT co3aaHbl. HacKobKO 9 3Hato, CETb BOAOPOA03anpaBoK co3aaHa B AnoHuu 1 B wrate KanudopHua, CLLUA. Ho Bce 6bicTpo MeHsieTcs,
npouecc naet. MoMMMO BOAOPOAHbIX aBTOMOBMIEN YCMELLIHO MCMOJb3YHTCA OMbITHbIE 06pa3Lbl BOAOPOAHbIX N0E3408B, Kopabnel, pa3pabaTbiBaloTC BOAOPOAHbIE CAMONETbI.

Poccua He cnewwmnT npucoeamHATLCA K BOAOpoAHOMY Kny6y. Cornawycb! 4 6bl cka3an, OTCTaeT No BpeMeHU. HeCckonbko NeT Hasag CyweCcTBOBaIM MaHbI
CTaTb MMPOBbIM 3KCNOPTEPOM BOAOPOAA, 3aHsB 20% MMpoBOro pbiHka. Ceiyac, N0 NOHATHbIM MPUYMHAM, KOHLEMNLMS U3MEHUNACh, TENEPb CTAaBUTCS 334a4a
pa3pabaTbiBaTb BOAOPOAHbIE TEXHONOTMM AN cebs M 3KCNOpPTUPOBATh MX. KOMY 3KCMOPTUPOBATb, KaKMe TEXHOMOMMM (B YEM Mbl Ha NepeaoBbIX NO3ULMUNAX?),
S He BMOMHE MOHMMat. botocb, Mbl CUNbHO OTCTAaeM OT iMaepoB. He xoTenoch Gbl, YTOObI TONMMBHbIE 3NEMEHTbI NOKynanucb B Kutae u ¢ nobegHbiMu
pensaumMsiMuU ycTaHaBNMBanuch 6bl Ha CaxanuHckmii noesn. Hago HayuuTbcs Aenatb X CaMMM, Tak XKe, Kak U UCXO[Hble MaTepuabl NS HUX.
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PYBPUKA: MHEHUE SKCIMNEPTA
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B 3aknueHne B KayecTBe NpuMepa BeayLlero MMpPOBOrO MCC/IeL0BATENbCKOrO
«BOAOPOAHOrO» KONNEKTUBA, paboTatoLLero no pasHbiM HAMPaBAEHMSM, AM CCbINIKY
Ha aMepukaHckyto Jlabopatopwmio bepkau.

Benyt nu cepbesHble wuccnenoBaHus B 06/1acTM MaTepuanoB U YCTPOMCTB
BOOOPOAHOM 3HepreTukM ydeHble HODY? [a, Beayt, npuMyeM B HECKOJIbKMX
nogpasgenenmnax. B yactHocTM, Hawa  xumdakoBckas  nabopartopwms
«HaHOCTPYKTYpHble MaTepwuasbl AN 3NEeKTPOXMMUYECKON IHePreTukm», CO3aaHHaAS
B 2007 romoy »n nonyuuBwas odwuumanbHbii cratyc B 2020 roay, 3aHuMMaetcs
pa3paboTKOM HAHOCTPYKTYPHbIX KaTasM3aTOPOB [ANS TOMIMBHbLIX 3/1EMEHTOB M
anekTponunsepos. B eé cocTaBe oAMH AOKTOP M 5 KaHAMAATa XMMUYECKUX Hayk. (o
kKoHua 2023 ropa 6ynetr cemb!) PaboTbl konnekTnBa XOPOWO WM3BECTHbl KaK B
Poccun, T1ak u 3a pybexom. [ymaw, Mbl yylwas poOCCUMCKas KOMaHAA
uccnepoBartenen B 3Tom obnactu.

Bonee Toro, HaWMMM COTPYAHMKaMM CO34aHO Manoe npeanpustne «[1POMETEN
PO» — eouMHCTBEHHbIM Ha CerogHsIWHWA OeHb POCCUMUCKUMA NpPOU3BOAMUTENb
MNAaTUHOBbIX 3NeKTpoKaTann3aTopos. [10 CBOMM XapakTepucTukam Mpou3BoAuMas
NpOAYKUMS, KaK MWHMMYM, He ycTynaeT 3apybexHbiM aHanoram, Hanpumep
KaTanusaTtopaM MUPOBOro Nunaepa, koMnaHuu Johnson Matthey.

20/10/2023

Tabnuua 1. Ton-10 nepcnekTUBHbLIX BOAOPOAHbLIX TEXHONOIUMA

Panr TexHonoruu

TonnueHble anemeHThl (S4eikn) Ha ocHoBe Bogopoaa
(3aneKkTpoxumuyeckue reHepaTopbl)

2 Matepuans! Ans BOAOPOAHbLIX KOMMOHEHTOB
3 Mpou3soacTBo BOAOPOAA HA OCHOBE COMHEYHOI 3Hepruun

4 | MapoBasi KOHBEPCUA MeTaHa (Ha OCHOBE NPUPOAHOIO rasa)

KpynHble NpOMbILLfEHHbLIE YCTAHOBKM NSl NPOM3BOACTBA
Bofopoaa

6 lMoasemMHasn rasudpukauns yrna

XWAKOM BUAE, TMBPUAHLIE CUCTEMBI U [p.)
8 | ABTOTpPaHCMOPT Ha BOAOPOAHbIX TOMMNBHBIX 3NEMeHTax

3neKTpoXuMU4ecKkuii MeToa Nony4eHns Bogopoaa
(anekTponus)

10 TexHonorum Npou3BoACTBa «3eneHoro» Bogopoaa

Nerenpa

R__R 22 2
ém| Mpoun3soacTeo HTETH XpaHeHue
e

yeHmpaneHoCMe ompaxaem CmeneH

omHocumcs omaenbHasi MexHONMo2Us.

©

CucTtembl U MeToab! XpaHeHus Bogopoaa (B r33006pa3HOM,

3Tan Luenoyku cosgaHus
CTOMMOCTH

WUnpekc
3HAYUMOCTH

1.00
0.85
G 47
D.38
0.35
0.33
W o.28
B o017

B o017

| 0.16

|
: Motpebnexue

«HaHoOCTpyKTypHbIE MaTepuanbl ans @ . . @
3NEeKTPOXUMMNYECKOU SIHEPreTUKN» f‘* g

0

«MPOMETEW PO»

HakoHeu, ommeuyy, ymo 8 Hauly 1a60pamopuio NoCMOosSHHO Npuxoosm
neimauesie, 110603HamesibHbie U aMbuyuo3Hoie cmyoeHmeol. Xomume

y3Hamoe 6onbwe? Xomume nonpobosame?
B.E. [ymepmaHn

lMpuxooume!» —

www.nanolab.sfedu.ru


https://www.prometheusrd.com/
https://newscenter.lbl.gov/2023/10/06/six-ways-berkeley-lab-is-bringing-clean-hydrogen-to-the-world/?h2fd&fbclid=IwAR0E3Sh9340ZE460U6srg2V5V2Pk4I8E6aM1_-0mHM9MRfjEE_bHqpTsk2g
http://chimfak.sfedu.ru/faculty/nots-khiffinmm
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HaweMy KonnekTuBy BbiNasa BO3MOXHOCTb MPUHATL y4acTue B [lecsatomn BCepoCCUMCKOM KOHbepeHummn
C MEXOYHapOAHbIM yuacTnem C4#'56%.2, >5,;,.)2 6 >.,/&#'()$.#%+6 .$ 63 #(#%,E, Komopas
npoxoouna ¢ 18 no 22 cenmsibps 2023 200a Ha 6aze NPTT PAH e YepHozoso8ke.

SOFC

ISSP RAS

BOMPOCHI M HOBblE TEXHONOIMMYECKME pelleHns B 0bnactu «/#((67 (+#8&# Yo#1#/#1>.
3HauUTEeNbHOE BHUMAHUE YAensaioCh BONPOCaM, CBA3aHHbIM C TBEPAOOKCUAHBIMU TOMIUBHbLIMU
aneMeHTamu (4?4@ v TONIMBHLIMU 31IEMEHTAMM C NPOTOHOOOMEHHOM MeMbpaHHOM (A?*4@),
a TaKXe BOMpocaM pas3paboTKM 3HeproyCTaHoBOK (@BHa TONMBHbLIX 3n1eMeHTaXx, BKOYas
rMOpUAHbIE YCTAHOBKM C ra3oBbiMK TYypOUHaAMM.

Benywme yyeHbie 1 akcnepTbl B 061aCTM BOAOPOAHbBIX TEXHOOMMIM 06CYXKAanu npakTuyeckune (l")

MpomblwneHHble y4acTHUKK KoHdepeHuun (4* C29G7;9PE; +" C16?-E; S+" C*+&+)E;
S+" C47TD:9PE) HXuHUpPUMHToBble KoMnanum (4* QC?CF:AUE; )+" C%CC9J7V<9CCKL
VFC:: CW<:XNE; ™" C%I?0%0E; "™ CIS" C #FC;:9:FBE, "™ CS2'€313@ 2>E).

Om Hawezo0 Kosnekmuea 6b11u npedcmaessieHbl yCmHbie
(beneros C.B., AnekceeHko A.A., Hegenbckas A.K., MeHbujukos e
B.C.) u cmeHdoeble doknaowi (AnekceerHko .B., [epacumosa N.A.) i

K 2026 200y nnaHupyemcs 8binyck MaHeeposo20

JIOKOMOMU8a Ha 8000POOHOM MONJIUBE. TSy
N

20/10/2023 www.nanolab.sfedu.ru



\/ 1o
NAN® (o
_NAB CRTREeT

ooy

Bbinyck N226 noaror
"#$%0## &' 1&(%)(%
H#-(%*.'/( 0-*&(
12'$(-3  450)#-*&(
AuzanH ! 5.1 6(+&

aalekseenko@sfedu.ru
8 (988) 588-84-68

X : .
oy sty

www.chimfak.sfedu.ru
OF i3 ®
s‘ [ ]
| J
(

@ FAY

https://vk.com/nanolab.sfedu www.nanolab.sfedu.ru



http://www.chimfak.sfedu.ru/
https://sfedu.ru/
https://vk.com/nanolab.sfedu
mailto:aalekseenko@sfedu.ru

