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—  C OMUEmom 0 MeNCOYHAPOOHOM noucke (cmamops 21.3)

B cocraBHOH 371E€KTPOIMTHYECKON A4YeHKe ¢ BOJAHBIM PAcTBOPOM IJIEKTPOJIHNTA, BHYTPCHHSS 4YacTh BBIIOIHEHA M3
XMMHYECKH CTOMKOIO JIIEKTPOIPOBOAHOTO MaTepUalla, a BHEMIHAA - M3 TEPMOCTOMKOIO AHAUICKTPHYECKOIO
Mmatepuaia. [Ipu nogade HanpsxeHus ooiee 300 BonsT u Toka Oonee 1,0 ammiepa Ha aHOJ cO3/acTCs IIa3MEHHBIH
pa3ps, 00CCICUHBAIOINKE IPOTEKAHNE HU3KOTEMIIEPATYPHBIX SJCPHBIX PEakIUil X0JI0JHOH TpaHCMyTaIlHu sjiep B
IIPHAHOAHOM IIPOCTPAHCTBE MIEKTPOJIUTA, IPUBOJAIIUX K HHTCHCHBHOMY JHEPIOBBLICICHUIO H UCIAPCHUIO BOJBI
ANIEKTPONIUTA, TPH OTOM CTOJO AIEKTPONUTA HOAJCPKUBACTCA Ha IIOCTOSHHOM YpOBHE, a (YHKITHIO KaToja
BBINIOJIHACT BHYTPEHHSAS 9acTh ANEKTPOIHTHUECKON AYEHKH. Y CTPOHCTBO BBIIOIHEHO B BHJE NIEKTPOIHUTHUECKOIO
COCy/la C COCTaBHBIM ITHJIHHJPHYICCKUM KOPIIYCOM, CHaOKCHHOTO KPBIMKOH, YpOBHEMEPOM H JI03aTOPOM H
HMOJICOCAMHEHHOTO K HCTOYHHKY OJIICKTPOIIUTaHUA, IIPH 3TOM BHYTPCHHSA YacTh KOPIyca, H3TOTOBICHHAS H3
XUMHYECKH CTOHKOTO AJIEKTPOIPOBOIHOTO MaTepHala, BRITONHICT (YHKIHIO KaToda, a BHEIHS 9acTh KOpIyca U
KPBIIIKa BBIIOIHEHB! U3 TEPMOCTORKOTO JUAIEKTPHUCCKOTO MaTepuaa TOIIUHON Oonee 1 oM, IpHUUeM aHoa B BHAC
CTepKHS JuaMeTpoM 3-10 MM ¢ OCTpBIM HAaKOHEYHHKOM YCTaHOBJICH B KPBIIIKE COOCHO ¢ KOPILyCOM U IIOTPYKEH B
ANIEKTPONIUT Ha ITIyOUHY, PABHYIO JHAMETPY CTCPIKHS.
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CNOCOB N YCTPOWCTBO MONYYEHNA TENNIOBOW SHEPT N
METOAOOM MIASMEHHOIO SNEKTPOJIN3A

N30bpeTeHne oTHOCUTCH K 0ONACcTU 3NEKTPOIHEPreTUKN, B YACTHOCTM, K
Npeobpa3oBaHUID INEKTPUHECKON 3HEPTUN B TENIOBYIO.

W3BecTHbl cnocob u ycTpoicTBo Npeobpa3oBaHns 3NEKTPUYECKON 3HEpPruy
B Tennosylo (nateHT PO Ne2355953) lMpu atom cnocob 3akniouvaeTcs B TOM, YTO
CO30aloT HM3KOTEMNEPATYPHYD nna3My W MNOAAEPXKMBAIOT ee ropeHue, a
TemnepaTypy ropeHus 3afatoT U NOAAEPXKUBAIOT MNOCPEACTBOM MOAKMIOYEHUS K
ceTm B pPasNUYHOW NOCNEeAoBaTENbHOCTY W PasNUYHOM COMeTaHun  rpynn
3NeKTPOAO0B. YKa3aHHbIN Cnocob peannsyeTcs C NOMOWbLIO YCTPOWCTBA s
npeobpa3oBaHNsa dNEKTPUHECKON 3HEPTUM B TENNOBYID, BLINOSIHEHHOMO B BUAE
SNEeKTPOAHON HarpeBaTenbHON YCTaHOBKW, COAEPKalUeil Kopnyc, CHabXeHHbIil
NoABOAALLMM NaTpybKoM, rpynny pasmeLLeHHbIX B KOPyce 3MeKTpoaos, Npu 3TOM
B KOpnyce YCTaHOBMIEHO, NO MeHbllei Mepe, NATb rpynn 3anexkTpoaos [lpw
Harpese, B pesynbTate NNa3MeHHO-3NEeKTPOXUMNYECKOro BO3AEWCTBUS Ha BOAY,
npoMCxXoauT KNacTepHOe paspylUeHUE CTPOEHUS XUAOKOW BOAbl W [OCTUraeTcs
NOBBILIEHHbIA  KOI(PPUUMEHT Npeobpa3oBaHns  SNEKTPUYECKON JHeprum B
Tennosyto B npouecce uupkynsaumu v 3axeaTa NoANUTLIBAOWEH BOAbI BOAa B
cncteme, Nponas TensroobMEHHWK, ycneBaeT BOCCTAHOBWTHL CBOE KracTepHoe
CTpOEHUE, 1 TENNOBOW LK NOBTOPSETCA

W3BecTHo yctponcTteo (natenTt PO Ne 2258097) coctosiwee u3
ANANEKTPUYECKOro LMIIMHAPUYECKOTO KOpryca C BEPXHEW U HUXKHEN KpbiKamu,
BBEJEHHbIMW B KOpPNyC MOCPEeACTBOM pe3bldbl, aHoda, pacnonioXeHHOro Ha
LUMANHOPUYECKOM  ANSNEKTPUYECKOM CTEPXHE, WMEIOWIEro HWKHWUIA Npunms,
0CEBOE OTBEPCTUE M BCTABMNEHHOrO NOCPEACTBOM pe3bbbl B 0CEBOE OTBEPCTUE
KPbILWKK, KOTOpas BMeCTe C aHOAOM U UMNUHAOPUYECKUM AUINEKTPUYECKUM
CTEPXHEM BKpy4YeHa NOCpPeaAcTBOM pe3bbbl B KOPNYC, LUNUHAPUYECKOro KaToaa C
OCEBbIM OTBEPCTUEM NOCPEACTBOM pPe3bbbl BCTABNEHHOrO B KPbILWKY, 3a30pa
mMexzy TOpUEBbIMA  NOBEPXHOCTAMW  LUMUHAPUYECKOrO  [U3NEKTPUYECKOro
CTEPXHA W KaTofda, NatpybkoB ANs BxO4A W BbIXOAA KUCNOPOAA, UCTOYHUKA

nUTaHnA, COeANHEHHOro ¢ aHoAO0M M KaTtoaom. B nssectHom yCTpOl7|CTBe pacTsop
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NOAAETCA B aHOAHYIK NOSIOCTbL U, NPOWAR AUINEKTPUYECKUA 3a30p, nonagaeT K
KaroQy, HarpeBaeTCs B HEM 1 Yepe3 ero OCEBOE OTBEPCTUE BbIXOANT BHUS.

Kpome Toro, nssectHa tennosas suevika OTONUTENbHOW Batapen (naTeHT
PO No2457284), B KOTOpOW Harpes BOAbl OT WCTOYHUKA 3MEKTPONUTAHNS B
UMNYNbCHOM 3MEKTPOMArHUTHOM None CNupanbHOro aHoAa MNO3BOMSET CHU3UTL
3aTpaThl 3HEPrUW Ha Harpes pacTsBopa, UMPKYNVPYIOLWIEro B OTONUTENBHON
batapee.

Hepoctatkamy nepeuncneHHbix TEXHUYECKUX YCTPOWCTB Ans Harpesa
KUAKOCTEN ABNAIOTCA BLICOKNE KOHCTPYKTMBHAA CIOXHOCTb UM 3HEProemKoCTb
mpouecca HarpeBa, a Takke Hu3Kas nNpou3BOAUTENLHOCTb HarpeBaTeSibHbLIX
3NEeMEHTOB, NCNOMbL3YIOLWMNX TPAAULIMOHHBIE MEXaHW3Mbl N3BECTHbIX PUINYECKNX
npoLeccos.

N3BecTHbl  Takke cnoco® 1 YyCTPOMUCTBO AN BbINOAHEHUS
BbICOKOIM(PEKTUBHON 3K30TEPMUYECKON peakuun (3asiska NeWO/2009/125444),
npuyYem peakums NpoucxoamT Mexay atoMamu HUKENs U BOAOPOAa MPU BbICOKON
Temnepartype (ot 150° go 5000° C), npu 3tom BogopoA BNPLICKUBAETCS B Kamepy,
cofepxaltlyio NPeccoBaHHYo HUKENeBYo Nyapy, Nog AasneHvem ot 2 ao 20 6ap.

K Hepoctatkam ykasaHHOro cnocoba u yCTPOMCTBA MOXHO OTHECTU WX
HEeAoCTaTouHYI0 3PEKTUBHOCTb, CNOXHOCTL U Bonblune rabapuThbt.

[aHHoe n3obpeTteHne BbibpaHo B KaYeCTBe NPOTOTMNA.

TexHnueckon 3apaden, Ha peweHne KOTOPOW HanpasBneHo npeanaraemoe
n3obpeTteHve, ABNAETCSA NoBbilleHne addeKkTMBHOCTU cnocoba npeobpasosaHns
SNEKTPUYECKOW 3HEPTUN B TENIOBYIO 3HEPIWIO 38 CYET WUCMOMb3OBAHNSA HOBOTO
ANEPHOMDUINYECKOrO ABMEHUS XONOAHON TpaHCMyTauMn siaep, a Takke NpoCcTomn
MO KOHCTPYKUUW U KOMMNakTHOM no rabapuTam yCTaHOBKM AN peanusayuu
paspaboTtaHHoro cnocoba, nNO3BOMNAKOWEN  OCYLIECTBAATL  UHTEHCUBHOE
npespaLleHne Boabl B nap.

[ocTuwKeHne ykaszaHHOro TEXHUYEecKoro pesynbTata B8 4acTu crnocoba
obecneunBaeTcs TeM, YTO B CNEUManbHON 3NEKTPONNTUYECKON siYelike (cocyae) ¢
BOAHbIM PACTBOPOM 3MEKTPOnuTa, NpeacTasnalowmMm cobon conb unu LenoYs
onpeaenéHHon KoHueHTpauun (cm. Tabn. 1-2), npy nopade HanpsxkeHus bonee

300 B n Toka Bonee 1,0 A, cospgaetcs nnasMeHHbI paspaa Ha aHoge,
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obecneuynBaoLnin 3anyck N NPoOTEKaHNe HU3KOTEMMNEepaTypHbIX AAEPHBLIX peakuuii
B NpuaHoAHOM BOAHOM  NPOCTPAHCTBE  3NEKTponuTa, NpuUBOAALLMX K
WHTEHCMBHOMY  OJHEProOBLIAENEHUID W WHTEHCUBHOMY  WUCNAPEHU  BOAbI
3neKTponuTa, Npu 3Tom CTON® 3nekTponutTa NOAAEPXKMBAETCR HAa NOCTOAHHOM
ypoBHE, a (PpyHKUMIO KaToAa BbLINOMNHAET BHYTPEHHAS 4YacTb 3NEKTPONUTUYECKON
SYEWKN.

B vactu ycTponcrtea 3asBneHHbI TEXHUYECKUIA pesynbTaT gocTuraercs
TeMm, 4TO B UEHTP uumnuHapuyeckoro cocypa 1 puamertpom bonee 10 cm
noMewlaeTcs aHog, 2, BbINONMHEHHbI U3 BbICOKOTEMNEPATYPHOro Martepuana B
dopme ‘cTepxHa auametrpom oT 3 o 10 MM C OCTPbIM HaAKOHEYHWUKOM,
NOrPy>XEeHHbIM B 3nekTponut 3 Ha rnybnHy, COOTBETCTBYIOWYIO AWaMeTpy
CTepxHsa, npuyém katod 1 npeacraBnseT cobON  BHYTPEHHWUIA KOPMYC 3TOro
cocyfa, a HapyXHbln Kopnyc cocyda 4 TtonuwuHon ©Oonee 1 ¢cMm N3rotoBneH u3
TEPMOCTOMNKOW MIacTMacchl, BKIOYAA AHO S5 1 ero KpbiwkKy 6, TonwuHon donee 1
CM.

Cxema paspaboTaHHOW  yCTaHOBKM  ANs  peanu3auum  crnocoba
npeobpasoBaHUA 3NEKTPUYECKON 3HEPrMn B TENNOBYIO NpeacTaBneHa Ha dur. 1,
roe:

1 — BHYTPEHHUI KOpnyC cocyaa,

2 — aHo 13 NpyTKa BbICOKOTEMMNEPATYPHOrO MaTepmana;

3 - aneKkTponuT;

4 - HapyXHbI KOpnyc cocyaa,

5 - OHo cocyaa,

6 - KpblWwKa cocyaa,

7 - cneumnanbHbii 6BNOK INEeKTpoNuTaHus;

8 - ypoBHEMEp 3neKkTponuTta B Kopnyce,

9 - posartop 3anusaemou BOAbI;

10 - cneuylnaHr nogaYun BoAONPOBOAHON BOAbI;

11 - natpybok Ans oTBOAA Napa;

12 - WnaHr BHeLWHEN NapooTONUTENBLHOW CUCTEMBI;
13 - nnasameHHoOe obpasoBaHue;

MonyyeHne n3BbLITOMHOW TENNOBOW 3HEPrn C NOMOLLbIO YCTPONCTBA
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AAHHOTO N30DpeTeHnsa AocTuraeTcs cnegyowmMm obpasom.

B kopnyc 1 yctpoiictea (aanee — Tennosoii reHepatop, TIT ) 3anuBaeTtcs
3NeKTponuT 3 onpeaeneHHol KoHUeHTpauum u obbema. Ha kpbiwky TN k kaToay
1w aHogy 2 nopgkniovaetcs  cneuvanbHbin BROK 3neKkTponuTaHma 7,
obecneunBaloWwnii  HEOOXOAUMBIR  TOK 1 HaNpsHKeHue YposHemepom 8
obecneunBaeTcs onpeaeneHHsbIit ypoBeHb pacTeopa anekTponuTa, a gosatop 9
obecneuusaet cneuwwnanrom 10 nogayy Boabl 40 3TOMO ypoBHs. Ha natpy6ok 11
Ans orsoga napa mn3 Tl HapgeBaeTca wnaHr 12 BHELWHENR NapoOTONUTENBHON
cucTeMBI.

Mpn nojaye HanpsXeHUs Ha TENNoBOW reHepaTop obpasyeTcs HU3Ko
TemnepatypHoe nnasmeHHoe obpasoBaHve 13 B BOAHOM pacTsBope anekTponuTa
W NpoTekaHWe Toka B Okpyxatwlem ero anektponute 3. lNpu 3Tom nnasma
obpasyeTcs 3a cueT 3aKyrnopKku KUCIOPOAOM OKONOAHOAHOIO NPOCTPaHCTBa U
nocneayuwero paspsna B 9TOM rasoBom npomexyTke. AHnoHsl OH- yckopsiioTcst
B 3TOM PaspsAHOM NPOMEXyTke A0 CTONKHOBEHWA C MeTanfoMm aHoga, nonydas
npn 3TOM AOCTaTO4Hyto 3Hepruto - Gonee 100 aB. B pamkax mMogenn 3p3avioHHOro
katanusa (MOK) (Baxytos t0.H., Bepelukos M., Kyabmun P.H., ®ponos A.M. //
CbopHuk ®MNNHBO®, LUIHUWMaw, 1990, 67-70; bBaxyros O.H., Bepelukos
M. «HoBble cTabunbHble agpoHbl B KOCMUYECKMX ny4dax, uUx TeopeTuyeckas
WHTEPNpeTauna 1 BO3MOXHAs ponb B KaTanmse XONOoA4HOrO SAEPHOr0 CUHTEe3ax
Mpenpunt 1, UHUWMaw, 1990, c¢.1-56) agpa BOAOPOAA U Kncnopoaa ABNAKTCH
HocUTenAaMn 3HWOHOB. OHepruu 100 3B cTaHOBMTCA [OCTATOMHO ANS WX
OCBODOMAEHUS W nonajaHus B MeTann aHoAa, rAe OHU NPeBpallalnTcs B
HENTPpanbHbIE 3P3MOHbI, KOTOPbLIE, B CBOI OYEPE/ib, BLINETAIOT B OKOMOAHOAHOE
BOAHOE npocTpaHcTBo. MNonagdas B BoAy, 9p3NOHLI HAa Aapax AelTepus (Hz) M Ha
snpax usotona kucrnopoga O' obecneunsaror AAEPHbIE peakunn 3P3UOHHOIO
KaTanusa B cooTBeTCcTBMM C moaenbto M3K. lMpu atom Bblaensercs Gonblias
Tennosas aHeprus (nopsgka 10 kBT  npu Toke B anekTponuTe nopsaka 1A) ot
npoaykTos spepHoit peakuum (H' , H> 0 u 0'®), npusoasias k uHTeHcusHomy
ncnapexuio Boapl (>600% no cpasHeHnto co cTaHAapTHbiMK TIOH)

B Tabn.1-2 npegcrasneHbl gaHHble 06 aKcnepUMEHTanbHOW npoBepke

npeanaraemoro cnocoba v ycTponcTea Ha ycTaHoBkax «®Paken-1, 2, 3».
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Ta6nv1ua 2 CBO,ﬂKa JKCNeEpUMEeHTaNbHbLIX AAHHbLIX NO 7 cepuam Ha yctaHoBKe
«®daken-2,3»

Cocras Bpema | Donuto | CKOPOCTb | yrenuuoe | Bxoawas | WaBbimoumas
Ne Cepuu | 9NEKTPONMTE | paspasa goabl | VcnapeHus MowHocTs | MowHocTs
/ WUcnapetve W AW
() |y | (eSO (87) (%)
(mn/xx)
daken-2-8 | 10MNaOH 21 55 43 28 16 620 +/- 60
daken-3-6 10 M NaOH 30 75 42 28 15 670 +/- 70
®daxen-3-5 5 M NaOH 25 20 13 15 09 300 +/- 30
®daken-3-3 5 M NaOH 80 60 13 11 12 170 +/ 20
Qaken-3-1 4 M NaOH 14 15 18 12 15 200 +/- 20
daken-3-4 2 5 M NaOH 45 15 06 08 07 110 +/ 10
®daken-3-2 2 M Na,CO, 74 40 09 06 15 130 +/ 15

B 4actHoctv, B Tabn1, Kpome BCEX OCHOBHbIX MapameTpos.,
npeacTaBneHa WHTEHCMBHOCTb KBA3WHEWTPOHOB, W3MEPEHHbIX HA HENWTPOHHOM
pagnomeTpe, KOTopas, Kak BbISICHWIOCb, OEMOHCTPUPYET CYEeT HEeWTpanbHbIX
ap3voHos [lpoBepka WCTUHHOrO NOTOKA HENWTPOHOB METOAOM HEWTPOHHOW
akTMBauMn WNHOMEBOW NNACTUHbLlI MNoKaszana OTCYTCTBME MOTOKA HEWTPOHOB Ha
namepumom yposHe [lpn a3Tom ramma [JO3uMETP nokasan OTCYyTCTBUE
n3bbITOYHOrO pagnauuoHHOro (poHa Ha noBepxHoCTM ycTaHoBkm B Tabn 2
npuBefAeHbl  AaHHble, OEMOHCTpUpylowmMe Hanuyme u3bbiTOMHOro  Tenna,
N3MEPEHHOIO ncnapuTenbHon METOANKOW, B aKkcnepumMmeHTax c
aHOOHOMMNa3MEHHOM 3NEKTPONNU3OM BO BCEX CEpUSX C  SPKO  BbIpaKeHHOW
3aBUCUMOCTBIO CUCTEMATMYECKOro pocTta wu3bbiTka Tenna oOT NOBbIWEHuA
KOHUEHTpauun  anexkTponuTta B atux  akcnepumeHTtax  Takke  Obino
nNpoaeMoHCTpUpoBaHa HapaboTtka nsortona Tputua, gtopa-20 Bo chToponnacte u
reHepaymsa NPOTOHOB C 3Hepruen 4 MaB BHYTPU NNacTUYECKOro CUNMHTUNNATOPA B
NOIHOM COOTBETCTBUWM C NpeAcKasaHusiMm MOAENn 3P3NOHHOTO KaTanusa (cwm
Puc 1 n 2)



WO 2015/108434 PCT/RU2014/000019

Takwm obpasom npeanaraemsie cnocob u yCTPOWCTBO B YacTm nonyyeHns
TENNOBOW 3HEPrUM METOAOM NNA3MEHHOTO 3NEKTPONMU3A NO3BONAINT CYLLECTBEHHO
NOBLICUTL AHPEKTUBHOCTL NPEOBpPa3OBaHUA INEKTPUYECKON IHEPTUN B TENNOBYIO
SHEPINIo 3a CYET MCNONb30BaHUA HOBOTO AAEPHOUINYECKOTO SBAEHNS XONOAHON
TpaHCMyTauuu aaep, a Takke ynpocTUTb KOHCTPYKLMIO U YMEHbLUNTL rabapuTh

yCTaHOBKW ANA peanu3ayun p83p360TaHHOI'O cnocoba.
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®opmyna usobpeTteHus

1. Cnocob6 nony4yeHus TennoBoii SHEprMM K3  3NEKTPUYECKOMH,
3aKnioYaloLWMIACA B TOM, YTO B COCTABHOW 3MEKTPOSIMTUYECKON SiUElike C BOOHbLIM
PacTBOPOM JMEKTPONUTA, BHYTPEHHAS YacTb KOTOPOW BbINMOMHEHA U3 XMMUYECKW
CTOMKOTO 3MIEKTPONPOBOAHOrO MaTepuana, a BHEWHSS — U3 TepPMOCTOMKOTO
ANANEKTpUYEeCKoro matepuana, npu nogave HanpskeHust 6onee 300 BonbT u
Toka Gonee 1,0 amnepa Ha aHoae, NOrPYXEHHOM B 3NEKTPONUT, cCo3fjaeTcsl
nnasmMeHHsln paspsg, o6ecnéqmaarou4mﬁ npoTeKaHne HU3KoTeMNepaTypHbIX
SPHBIX peakunii XONoAHON TpaHCMyTauuu siAep B MPUaHOLHOM NPOCTPaHCTBE
anexkTponuta, NPUBOAALLMX K WHTEHCUBHOMY 3HEProBbIAENEHUIO U UCNAPEHUIO
BOAb! 3NeKTponuta, npu 3ToM CTONG 3NeKTponuTa NOLAEPXUBAETCH Ha
MOCTOSAHHOM YpPOBHE, a YyHKLUMIO KaToda BbLINONHAET BHYTPEHHAA YacTb
ANEKTPOSINTUYECKON AYENKHN. _

2. YCTpoNCTBO ANA NOMYYEHUA TEMNSIOBOW JHEPTUM U3 3INEKTPUYECKON,
BbIMOMHEHHOE B BMAE MNOACOEAUHEHHONO K WUCTOYHWUKY SNEKTPOMUTaHUS
9NEeKTPONUTUYECKOTO cocyda C COCTaBHbIM  UWNUHAPUYECKAM  KOPNYCOM,
CHabXEHHOrO KpPbILUKOW, YPOBHEMEPOM W [03aTOPOM, TNpPU 3TOM BHYTPEHHSSA
4yacTb Koprnyca W3roTOBMEHa W3 XMMWUYECKM CTOWKOro 3feKTponpoBO4HOro
mMaTepuana, Hanpumep, U3 HepXxaBelLlen cTany, a BHELWHAs YacTb Kopryca U
KpbilLKa BbIMOMTHEHbI N3 TEPMOCTONKOro AN3ANEKTPUYECKOro maTepvana ToNWwmHon
bonee 1 cMm, NPUUYEM B KpbILLKE COOCHO C KOPMYCOM COCyAa YCTaHOBMEH aHop,
W3rOTOBMEHHbIN 13 BbICOKOTEMNEpaTypHOro MeTarnna, Hanpumep Bonbgpama, B
dopme ctepxHa anameTpomM 3-10 MM C OCTPbIM HaKOHEYHUKOM, MOrPY>XEHHbIM B

3MEeKTPONUT Ha rMyGuHY, paBHYIO AUAMETPY CTEPXKHS.

3AMEHSIIOLLMY NINCT (MPABUNO 26)



10

WO

2015/108434 PCT/RU2014/000019
1/2

Puc.

350
300 e e
250
200
150
100
50

)

-50

400 -—--- e R - e e e R e

l'un .'l_ l“ 1 Ilul’-_hu ..I.n PP R

1 231 441 651 861 107112811491 17011911 2121 2331 2541 2751 296

1. PasHoCTHbI 3HepreTudeckuin cnektp Addekt—-doH Ha NCL (kaB),
AEMOHCTPUPYIOLWNIA reHepaLmio NPOTOHOB C 3Hepruen 4 MaB B matepuane
NNAacTU4ECKOro CUMHTUANATOPA.
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2. OHepreTudeckuit cnektp A dekta-OoHa ¢ TednoHom Ha MNCA (k3B),
AeMOHCTpUpyoLni reHepaunio n 6eta pacnag dTopa-20 Bo
¢proponnacroBon 2 MM NNACTAHE, pasMeLLEHHOM MEXOY SAUYEKon C
nnasmMeHHbLIM ANEKTPONMN3OM 1 NNacTUYECKUM CLUMHTUNNIATOPOM.
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