
OT3bIB na anrope$epar Eon4apera,{euuca A.:rexcangporrrra
ua reuy <<lvlogr,r$r-rqupoaarurre u 6rac.nofirrre veu6palrtr c rpyxxqraoxa:rtnrt',rr,r

fpyllnaMr.r Ha ocHoBe rerepoql,IKrHqecKD( aMMoHI.reBED( ocHoBaHHi: roryqeHl,Ie,
9[elcfpoxrnMrllrecKlte xapaKTepr,rcrl,Iru4 u cta6ultttocro>,

npeAcraBneHHoi K 3arulrre Ha collcKaHxe yqenofi creleHu Kar uAara
xr.rMHqecKrD( HayK rro: cflequa:rBHocrr,r 1.4.6. <<3nermoxr,ruru>

Arryarrruocrr pa6orrr cocrour B ToM, trro lrnreucra$n<aqux npoqeccoB
snermpo.Eranr.Ba rBrcerc.r oIHr,rM r,r3 rrplroprrrerHlx HanpasneHr,rfi conpeuennofi
uer'r6pannoft SneKTrroxr.rM[r4, npu ucnonE3oBaHlrr{ Br,rcoKrrx lrorHocrei ToKa,
unoibrpaino npenduraror4rx npegeriHnfi roi] snerrpci4"4i4y."o"""rf
MexaHr. |M nepeHoca uoHoB qepe3 Meu6pantr nepecraer 6uru goumupyrorryru. Berrrx ycnoBr.nD( r slexrpoueu6panHofi crlcreMe (OMC) nporexaer peaKuu,
Ar,rccoquaqlx BoAbr (water splitting), conpoBoxnaroularc, repeuocoM qepe3
MeMbpanhr r,roHoB H+ rl OH_ u
(sogexr sr:a:*r a4un), a ,J:"tjffi::L:"ilH ;::fffiI ilil:#:npoqecca Ar.tccoqlaqlrr.r BorLr BEr3BrBaet r,r:uener*re pH pacrBopoB r,r npnBoar,rr K
,qecrpyKqr,ru qerBeprutrHBrx ,lMMoHr,reB6x rpynn auzonoo6ueHHBD( MeM6paH.Arrya"rruofi sagav eft xw:irrerct paspalorKa H EccJre.qoBaur,re HoBbx rroBepxuocrHo
l.tlt,fuQuUnpoaaxx6D( n AB),xcnofiHux ueu6pan Ha ocHoDe He ToKcIlrrHBIx uo6:ra4alongx aucor<ofi srerffpoxnMrrsecxofi cra6u:rnocrr,K) rroJrraMepoB.

Ila;rvxax xorzsxa pa6ont cocronr r rou, vro parpa6oraHBl u ltccJreAoBaHrr
HOBhre rrojruMepHbre MoM4nKaropbr An [poMBrrrrneHr*n< raouoo6uennrx
lreu6pan, B crp)'KType KoropErx coAepx(arc, cra6unu$re rereporlzKjrr{trecKr,re
aMMoHIteBBIe ocl{oBaHtf,. Ha rx ocHoBe [or)AeHBI roMoteHHalrl,
uo4ur[uqnpooauuue, 6ac:roinrre (c o,ql{Irarosuv aup*o" I\,Iurprq) 

"6r,rnonspuue (c nporunonoloxcr
norrrreH''D( r,oo"r,r.*oorrlfl ;:t-ffi "T##"ttfrl ?-tm:
crreKTpocKorruLt, Ha ycranonre c BpaqaroqltMc, uev6panulu rlrcKoM uMeTO.4OM SJreIC4)OXI,IMI4qecKoro r4MIIeAaHCa u3yqeHbl SneK"poxIaMI,IqecKIre
xaparcrepncrxKr,r flon]^renHBrx lreu6pan. Vcranognen Mexarrrr3M TpztHcnopra
I,IoHoB r{ Ar,rccoqEarlur.r Borbr na }roAuonqr,rposaHnofi, 6ucnofinofi I,I roMoreHHo,annoxoo6uenxrx 6 vev6panax npz cBepxrpeAenrHhrx roKoBbD( pemaMzx.florarano, qro Mo.qnorlKaryr-' npoMbrrrrJreHHDrx ueu6pan MA-4 rrereporll4nllr{qecruMtt uogu$uraropa.u[ r, ToHKuMlt rrJreHr(aMr{ Ha r.rx ocaoBe
nPI{BO.(r,rT It cHr,D(eHr, o cKopocTr,r Ar.rccoql,Iaqru BOAbr r{ yBennqeH} o
MaccolepeHoca uoHoB COnI,r B peynBTaTe pa3Bl,rTrrr 3ne(TpoKoHBeruInr.



I4ccregoean MexaHr,r3M xfir,fiqecrofi r{ gneKTpoxJ.rMr.rqecKofi AecrpyKqun
anuonoo6lvreHHBrx ueu6pan c rfyHxquonalrubrMrr r?)m[aMu Ha ocHoBe

cra6rlnrsrx ferepoqlrr;rlrtlecKrD( aMMoHI{eBBrx ocnoearufi, floKa3aHo, .{To

Haptay c r-BBecTHhIMI,I MexaHr€MaMX TepMOIqenOqEOrO fl,IApOJII,Ba qeTBepTr4rrr{bfx

ZIMMoHEeBLIX tpyflrr, B IqeJrorrHED< pacTBopa( I{ fipx BhIcoKID( nJIoTHoCTTX

3JreKTpr{qecKoro roKa rrpouoxoArrr rrr,{poJrr8 c:roxrosQupnrx rpyfln
norr.rMepHofr Marpr,rrFr conoJruMepa AAA\4AX r, gTr.rJrMeraKpr.rJrara c
o6pa.:oaanueu rlqpor[rarrnrrx rcap6orcularnrx r[paruenron. Oror npoqecc
npr,rBoAr,rr K yBeJrntreHuro rurgpoQunrnocru rroBepxuocrr.r 6ucnofilroi r,r

roMorenHoE aguonoo6Iuem*x Ivreu6pau, qro HerarrBHo cKa3hrBaerc_f, Ha
pa3B[Tr4H 3nempoKoHBeKrlHr.r npI,I cBepxnpeaenBHED( TOKOBED( pexr,rMax.

flparumecrar 3HatrnMocrb BbrnoJrHeHHono uccleAoeallu cocroni a tou,uro paspa60rauu cnoco6u r'.rogur$raKarllru [poMBIrrrJreErED( IiOHOO6MeHH6D(
veu6pau, no3BoJrrrolqHe cynIecTBeHHo rroBBrcI,IT6 rD( 3neKTpoxxMltqectl4o
cra6ulrnoct u rrone:Hlrfi MacconepeHoc rpu BhrcoKor,rHTeHcuBr{ED( ToKoBErx
pex'Max. Paspa6mannrre ueu6panrr 3arq'rqeHH rrareHTaMr,r po Ng 1g05g2 n ]{!194918. Mo.qu$uxaqr.r.e rarr.rouoo6ueuurrx verr.r6pan 

"onoor""Oo, AAA4AX u3Tr.rnMeraKprfiara rro3BoJrrer nonyqarb 6rauo:rrpnrre rr.rev6panu c BhrcoKo,Karafl.rrlrsecKofr aKTI,IBI{ocrbIo
uogr.rsuxaqxr.r oKr.rcrreHHbrM **l,.JiTiL"4;::TT:..:ffi*fffJ;
CEJICKTI'BHOCTBIO.

AHanr,B aBTope$epara rroKa3atr, qro pe3ynBTar;r Ar,rccepraqur .qocraroqHoxopouro ony6nr.rroBaHbr r,r aoJroxeHbr Ha prne MexAyHapoAnrx xoneepeuqr,rfi r r.flpara (ilenrcxax pecny6nr,rra), r. Couu @occrr), """p*""fia*ofi *oHQepeHrlrar_r Br. Boponex ra coorBercrByror coBpeMeHHBrM rpe6onanlrrv, npea:b.f,BJu{eMbrM K
Az cceprarlnoHHbrM pa6oralr.

flo nay.lrolry ypoBHro, HoBr.r3He, o66eMy [olD reHHbrx .qauHbrx,reoperrnvecxofi z nparrrrecxofi 3HaqrnMocrr,I,qaccepiaryroxtrar pa6o,ra
Eonqapera .{enrca A,rercannpoBr.rrra Ha rclty <MoglrQr,r4lrpoBauHbre }r6r'cnofinrre veu6panu 

" 4yr*q"o"arr"rr" n" "p;;; "" oc'oBe
reTepoqI.IKIII4iIecK,D( aMMoHIteBErx ocuonaxr,rfi: IolryqeHlre, one(TpoxlrMlrrlecKue
xapaKTepu cTr.IKx r.r cra6zlrnocrr>,rBJrrerc, 3aKoEqeHHo, Ha)41Ho-xrant Qr.rxaqr.ronnoft pa6orofi, coorrerctnltorqefi Tpe6onanrarr'r II. 9 flonoxeH}I{o qplrcjDKleHr.rr4 yvenrx creneuefi or 24.09,2013 r. (Ng42) B peAarquu
rlocrarroBJreufir llpaarnenrcraa p@ or 2i-,.04,2016 J\b335 r nacnopry
cneqlranlnocrr.r 1.4,6., no KoropoMy rrpeAcraBJleHa I( 3all+.rre, a ee aBTop,
Eorgapen .{erac A.ner<caugporlrv, HecoMHeHHo, 3acJr)Dru,rBaer rrprcyx(neHr,r,



ytleHofi creneHl,I KaHAr.Inara xr,IMr.rqecKID( HayK no cnequarrEEocrl.I 1,4.6.

(3fieKTDoxfir,ru')).
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