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Puc. 5. 3aBMCMOCTb M3MEHEHNWSI MacChbl 06pa3L,0B OT CTEMEHN UX TePMOOOPabOTKM ANs
cooTHoLeHus Ca0 : 3 Ca(OH), - CaCl, - 12H,0=2:3:
1 - HEMPOKA/EHHbIN; 2 — NPOKANEHHbIIA

Kak BMAHO 13 puc. 5, nepeble Tpoe CYTOK HENpOKaleHHas macca Habupaet
60/bLLUNIA BEC MO CPaBHEHMIO C MPOKANEHHOW. ITO 06BACHAETCA TeM, YTO B Macce
nocne TepMo06paboTKN HauMHaeT 06Pa30BbLIBATLCS MMAPOKCUA KaNlbLWS, KOTOPbIN
MOCTENEHHO 3amMefNseT MPOLEcC rmapatauumn, Kak Oblno 3ameyeHo Bbille, B TO
BPEMSI KaK B HEMPOKANEHHOM - y)Ke MHTEHCMBHO WAET MpOLEecC kapboHusauuu.
[Janee, no ncrteyeHun 5 cyTok HabnopaeTca obpaTHas 3aBUCUMOCTb, 3a CHET WH-
TEHCVBHOIO MPOTEKaHUsA peakuym 06pa3oBaHUs KapboHaTa KalbLys TeNepb YXe B
MpOKaneHHbIX 06pasuax. Takke cnefyeT 3aMeTUTb, YTO pasHMLA B POCTE MacChbl
MPOKaNEHHbIX 1 HEMPOKaEHHbIX 06pa3Lax YMEHbLIAETCS C YBEMYEHNEM KOHLEH-
Tpauum Tpurnapokeuxnopmnaa Kanobums ¢ 18 % o 7 % (cm. puc. 5). JaHHblin akT
06bACHAETCA 60MbLLUMM BbICBOOOX/AEHVEM OKCMAA KasbLus nocne TepMoobpadoT-
KW, W, KaK cneacTaune, obpasoBaHnemM 60MbLLEr0 KOMMYeCTBa KapboHaTa KabLms
MO OKOHYAHWIO 3KCMEPUMEHTA.

Takke B Xofe paboTbl 661710 YCTaHOB/IEHO, UTO 06pPasLbl, MPUrOTOB/EHHbIE U3
OKCUZa ¥ XIopyaa KanbLuysi, 061afaroT NaoXoi TepMOCTOMKOCTLH0. Mpyn NoBbILLe-
HUK Temnepatypsbl Boiwe 1000 K OHW CWU/bHO OCEAAlOT U CMEKAKOTCA, 3a CYET Yero
MPOUNCXOANT YMEHbLLEHVE BHELLHEN NOBEPXHOCTU, YTO, B CBOKO OYepefb NPMBOAUT
K YMEHbLUEHWIO CTENEHN yNaBInBaHns [2].

BbiBogbl. Takum 06pa3oMm, 1CMOb30BaHUE aacopbeHTa Ha OCHOBE CUCTEMbI
CaO : CaCl, He uenecoobpasHo, T.K. OHa XapaKTepm3yeTcs BbICOKON MMrpoCKONmY-
HOCTbIO, HE3HAUUTENIbHON MPOYHOCTLIO  CBEXENPUIOTOBNEHHOIO afCcOpP6eHTa,
60/MbLLON CTENEHbK YCaAKM M HU3KOIN TEPMOCTOMKOCTLIO. Takke B paboTe 6bifio
YCTaHOB/IEHO, UTO, YeM BbiLLie KOHLEHTPaLMA TPUTMAPOOKCUXI0PUaA KaslbLnS, TEM
ObICTPee NPOTEKaeT CXBaTblBaHWE W TBEPLEHUE U TEM Bbllle KOHEYHas NMPOYHOCTb
N MeHbLLE BNaroycTtoiunBocTb. C Apyroi CTOPOHbI, OblI0 YCTaHOBMEHO, YTO NpK
KoHUeHTpaumsx 3Ca(OH),-CaCl,-12H,0 Bbliwe 65 — 75 % B pe3y/nbTate NpoKaau-
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BaHWs aAcop6eHTa NPOVNCXOANT M/aBNeHUe XNopuaa KanbLmns ¢ NMocneayoLmMmM ero
UCMapeHMem Ha NOBEPXHOCTM FPaHy/ibl, YTO NPUBOAWT K CMEKAHWIO M ONaBNEHNIO
06pasLoB 3a CYET Yero YMeHbLUAeTCs YaenbHas MOBEPXHOCTb W, Kak CreacTBue,
CHWYXaeTCA CTeMNeHb YNaBIMBaHuS.
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3NEKTPOAHbLIA MATEPUAN KATAJIMTUYECKOIO
BOCCTAHOBJ/IEHNA ONOKCUIA YT JIEPOJA

Po3risHyTOo cnoci6 BUroTOB/IEHHSA KATOAIB 3 aHIOH-paAMKaibHOT coni TeTpaliaHoXiHoAiMeTaHy, oca-
[DKEeHOT Ha MeTaseBi NigKNaaKK, Ta enekTpoKaTaniTUyHe BiJHOBMIEHHSA KapOOH AiOKCUAY Ha Takux enek-
Tpogax. MokasaHo BNAMB NPUPOAY MifKNaAKW Ta A0NyBaHHS akTMBHOTO LUapy 3amilLeH MK thTanouia-
HiHamK Ha Aoro afresito Ta CeNeKTUBHICTb BigHOBNEHHA CO, Ha MOAUMDIKOBAHMX eNeKTpofax.

The manufacturing of metal electrodes modified by TCNQ anion-radical salt was proposed and
electrocatalytic reduction of carbon dioxide at such cathodes was considered. The influence of a sub-
strate nature and an active layer doping by the substituted phthalocyanines on adhesion and CO, reduc-
tion selectivity were shown.

BBefeHue. Pa3BuTiie MHOrMX 06/1acTeli HAPOAHOTO XO3AKCTBA COMPOBOXKAAETCS
CYLLECTBEHHbIM YBEIMYEHWEM aHTPOMOrEHHbIX BbIGPOCOB AWMOKCUAA Yriepoaa,
YTO, B KOHEYHOM CYETE, MOXET MPUBECTU K FN10Ga/IbHOMY MOTEMEHNIO KAMMaTa
nnaHeTbl. CornacHo 06LLENPUHATOM TOUKe 3pEHNS, CPeaHss TEMMepaTypa Ha mia-
HeTe MofHUMeTCS Ha 1,5 - 4,5 rpagyca npv yABOEHWU KOMMYECTBA YINIEKMCIONO
rasa B atmocgepe [1]. OAHaKo OHa He YYMTBIBAET CYLLECTBEHHbIV (DAKTOP — Bblae-
NeHVe YTNEKUCNOrO rasa 13 ecTeCTBEHHbLIX 9KOCUCTEM, HanpuUMep M3 NoYBbl, KOTO-
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poe BO3pacTaeT C pOCTOM TemnepaTypbl. COrfacHO HOBbIM MCCIefOBaHMWAM, CyLLe-
CTBYIOLLME Celiyac pacyeTbl MepCnekTUB rnobasbHOro NoTenseHns 3aHWXeHbl Ha
15 — 78 % [2], a MakcumasbHO BO3MOXXHOE MOTEMNSEHNE B 3TOM BeKe COCTaBUT
7,7°C [3]. TaKoe pa3BuTMe CUTYaLMK CYLLECTBEHHO YMEHbLUAET CPOKM pa3paboTKy
afleKBaTHbIX Mep 15 YCTpaHeHWs NPeanocbiioK U NpeaynpexaeHns noTeHuuab-
HbIX MOCNEACTBUIN GyAyLLEro pocTa KOHLEHTpauumn LBYOKWCK Yrnepofa B OKpy-
Xaroweli cpege. B heBpane HbiHeLWHero roga notensieHne B CeBepHOM MoONyLUa-
pun pocturno ceoero 120-netHero nuka [3]. TeM He MeHee, 3KchayaTupyeTcs
NVLWb HE3HAYUTENbHOE KOMMYECTBO MpoLeccoB ¢ y4actuem CO,, UTo 06yCOBAEHO
MHEPTHOCTLI0 YINIEKMCIOTHI K OKUCANTENBHO-BOCCTAHOBUTE/bHBIM peakumam. 13-
BECTHO MHOXXECTBO CMOCOGOB YBENMYEHWS PeaKLMOHHOW CMOCO6HOCTM coefuHe-
HWIA — OT NpocTeimnx (BBeAEHWE B MOMEKYNY 3aMeCTUTeNs, KaTanns), 40 cambIX
COBPeMeHHbIX (hoTO- 1 3neKTpoxmmmnyeckas aktmeaums) (puc. 1). Ocb opauHat
[parpammMbl He UMEET OrpaHUYeHuid, NOCKOMbKY C PasBUTMEM HayKu Hen36exHO
nosBATCS HOBble MeToAbl. OfHAaKO ceilvac Hanbonee NepcneKTUBHOW NpeacTaBs-
€TCS aKTVBaLMA NPW MOMOLLM MepeHoca 3/1eKTpoHa. VIcnonb3oBaHue Takux MeTo-
[0B [aeT BO3MOXHOCTb TOYHO 33/laBaTb MOTeHLUWas, He06X0AMMbIN AN FeHepupo-
BaHWUsl KOHKPETHOM aKTUBHOM YacTULbl, & CNefoBaTeNlbHO W PerynMpoBaTh Hanpas-
NeHKe NpoTeKaHMs NPOLECCOB.
ERTPOXHMITYECKHH
HEPEHOT WICKTPOHA ——

DOTOX HMUESCCKRI
MEPeHOC WIEKTPONE
Karamms == CrepencenekTHRHR

{ T DHAHTHOCEIEKTHRHEIHA
= PeruncenekTHRHLIA

Conkearaiia B
OGpaTiMble CTPYKTYPHRE
HIMEHEHHA

Heobparumuie cIpyETYpHBIE
HESMEHCHHA | BRCASHES
MOIROUIAINEND JAMECTHTENA M T.01,)

Puc. 1. MHOroypoBHeBas gnarpamma cnoco6os
aKTMBaLMK peakuuii [4, 5]

CyulecTBytoLme pa3paboTkm yTunmsaumum CO, orpaHnyeHbl UCMOb30BaHNEM
METa/VIMYECKMX  3/1IEKTPOKATAIM3ATOPOB, MOAUMULIMPOBAHHBIX OpraHU4ecKnuMm
COEAVHEHUAMU C HU3KMMW aAre3vieid, NPOBOAMMOCTLIO0, MU3EPHBIMU CPOKaMM 3KC-
nayaTayuM U HeCnoCOOHbIMW MOMHOCTLH MOAABUTL KOHKYPUPYHOLLYIO peakumio
BbIeNIEHUA BOAOPOAa, YTO AeflaeT UX NMpPaKTUYecKoe NMPUMEHEHWE 3KOHOMUYECKU
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HeLlenecoo6pasHbiM. COBPEMEHHBLIMU CPeACTBAMU Peann3aummn 3M1eKTpoKaTaauTu-
YECKOro BOCCTaHOB/IEHUA MapHMKOBOIO rasa MOryT CTaTb TakK Has3blBaeMble “opra-
HUYeCKMe MeTaNNbl” C YNpasfifeMblM OCaXKAEHWEM MocnefHnX Ha HocuTenu. Mo
BE/IMYMHE MPOBOAUMOCTM TaKue 3MEeKTPOAHbIE MaTepuasibl CONOCTaBNMbl C MeTasl-
NNYECKMMMU, HO MX MOBEPXHOCTb 3HEPreTUyeckn 6onee oaHopoaHa [6], 4uTo 06y-
CNaB/IMBAET HECPaBHEHHO 60JbLUYIO CENEKTUBHOCTE MAKPOLMK/IMYECKMX KaTaiun-
3aTOpOB.

WoH-pagukanbHas conmb (MPC) N-meTundgeHasuHuin 7,7',8,8'-TeTpaymaHo-
xvHogumeTaH ([NMP](TCNQ)) (pvic. 2) Hapsgy C BbICOKO MPOBOAMMOCTLHIO, 06-
nafiaeT TakxkKe CUNbHON afre3vieli K NepexoAHbIM MeTannam 3a CYeT MPUCYTCTBUSA
aToMa a30Ta C HerofeneHHOM Napoi 3n1eKTPOHOB. MOXHO 0XMAATb, YTO YKa3aHHas

NC CN
CH3
g . :
h ]
/
N
N CN

Puc. 2. Ctpyktypa [NMP](TCNQ)

NPC okaxeTcs apdeKTUBHbIM 3/1EKTPOKATa/IM3aTOPOM BOCCTaHOBeHUs CO,. Lle-
Nbl0  JaHHOM  paboTbl  SIBASETCA  M3YYeHMe  KaTaIMTMYECKOro  fAenctaus
[NMP](TCNQ), a Tak e BAUSHUA NPUPOAbl MaTepuana NoA/IoNKKN 1 fonaHTa B
peakumMaX 3N1eKTPOBOCCTAHOBEHUA ABYOKUCU YTepoja.

MeToamka akcnepumeHTa. Kartog, ©cnosb3yemblil 41 BOCCTAHOBEHUSA Au-

OKCWAa yrnepoga, NpesacTaBnsn co60i KaTaNUTUYECKN aKTWUBHbIA CMONA, HaHECEeH-
HbI Ha METANINYECKYIO MOAOXKY.
B kayecTBe MeTa/IMUECKOW MOA/I0XKN UCMONb30BaNN NEPEXOAHbIE MeTaslbl, 06-
nafiatoLLine BbICOKMMY aKLENMTOPHBIMU CBOWCTBAMU W CIOHHOCTBIO K KOMIJ/IEKCOO-
6pa3oBaHWI0 C OCaXKAAeMbIMU BELLECTBAMUW, B YACTHOCTU Mefb, HUKeNb, UK KX
Cr/aBbl, KOTOPble NPeABapUTENIbHO 06E3XMPUBAINCE U aKTUBUPOBASIUCS.

CwuHTe3 PC nposoannu B AiBe CTafuu, Ha NepBoli U3 KOTOPbIX Obli NosyYeH
COOTBETCTBYHLLMIA aMUHO-0ANA:

CTexvioMeTpuyecKoe KoNM4ecTBO apoMaTUyecKoro amuHa rnepemeLLmnBasm
¢ nogorpesoM ¢ 10% OT TEOPETUYECKOrO KOMMYeCTBa M30bITKOM ankun-noanaa.
[ns yckopeHus peakuuu, B CUCTEMY BBOAWIN KaTaNUTUYECKME KOMMYeCTBA
kpuctannuyeckoro Kl n 1-2 mn CH3NO,. Nocne 3aBeplueHus peakuun (4-8 va-
COB), CMHTE3MPOBaHHbIE KPUCTaN/IMUECKME COMM NPOMbIBA/IN CHaYana rekcaHoM,
MOTOM - 3(IMPOM M CYLLUUAN B BaKyyM-3KCMKaTOpe.
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AHVOH-pagmKansHyto conb TCNQ nonyvann CMelvBaHMEM TOPAYMX pac-
TBOPOB COOTBETCTBYIOLLMX KOMIMOHEHTOB B aLleTOHUTPWE MO Peakuum:

3[NMP*]I" + 2TCNQ —> 2[NMP](TCNQ){ + [NMP]I,

Mpy MeLNeHHOM OXMaXAEHWW PacTBOPOB 06pasytoTcs aMopdHble 0cagku
coneit. MPC npombiBafiM reKcaHoOM K 3(MPOM W CYWUAW B BaKyyM-
aKcukaTope. Ana panbHeiwmx uccnegosanuii [NMP](TCNQ) Tpvxabl nepekpu-
cTannusosbiBanu n3 CH3;CN.

dopMMpoBaHME KaTAIMTUYECKN aKTUBHOTO CNOS OCYLLECTBAANN XUMUYECKM
BblEPXKUBAHVEM NOLNOXKKM B pacTBope MIPC, nnbo B yKasaHHOM pacTBoOpe C A0-
6aBneHunem 4,9,16,23-teTpaammHotTanoumaHnHa megu (1) (TAPcCu).

Cnoii anekTpokatanmsaTopa ocaxgjanu, Bapbupys Mpupoay pacTBoputens -
13 guMeTUNhopMamMmaa, AMMETUNCYIbOKCU AR, aLeTOHUTPUNA.

B 3aBMCKMMOCTM OT COCTaBa pacTBOpa U MpMPOAbI PaCTBOPUTENS BPEMS OCaX-
[EHUA KaTa/IMTUYECKM aKTMBHOMO C/I0A COCTAaB/ANI0 OT HECKO/IbKMX YacoB A0 He-
CKOMbKUX CYTOK, a 3aBepLUEHNE NPOoLecca KOHTPOMPYETCS BU3Ya/IbHO.

Mpouecchbl (OPMMPOBaHMA MOKPLITUS 3M1EKTPO4a OCYLLECTBASIN NPU HOp-
Ma/ibHbIX YC0BWSX, TO €CTb MPY KOMHATHOI TemnepaType U aTMoctepHOM AaBre-
HWWN.

CpaBHUTENbHYIO OLEHKY afresnn opraHuyeckux MAeHOK K Matepuany nog-
NOXKW NPOBOAMAMN METOAOM MHOrOKpaTHOro uarnba [7]. MNokasatenem, xapakre-
PU3YIOLLUM afre3unto MAeHOK, ABSMI0CL YUCO LMKIOB 13Mba, KOTOpble OCYLLECTB-
nannce nog yrnom +90° ¢ pagnycom Topua 3akpyrneHus 1 mm. OTcnavBaHue
MEHKW OT METaNIMYeCKON NOAN0XKKIN (DMKCUPOBAIOCh OMTUYECKNM METOLOM.

ANeKTPOXMMUYECKOE BOCCTAHOBMEHWE AMOKCUAA Yriepoja NpoBoAWAN Mpu
KOMHaTHoli TemnepaType (~20°C) B BOfHOM pacTBope Cy/baTa HaTpust C KOHLIEH-
Tpaumeii 50 r/gm®, HacbllleHHOM CO,. 3HauyeHus BOZOPOAHOr0 MnokasaTens B npe-
Jenax 2 < pH < 6,3 BapbMpOBa/IN BBEAEHNEM B 3EKTPOSIUT pacTBoOpa CEPHOM Ku-
CNoThI, copepxalLielt 50 r/am® cynbdata HaTpus.

KaTaMTUueckyto akTMBHOCTb 3/1EKTPOAa OLEHMBIM METOAOM AMHaMuye-
CKOI BONbTaMNEPOMETPUM, KPUTEPUEM aKTUBHOCTU Oblfia BbiOpaHa BENMYMHA OT-
K/IMKa TOKa Npy KaTtoAHOM nonspusaumu.

PesynbTaTbl 1 nX 06cy>aeHne. Bbibop paboyero avanasoHa pH 06ycnos-
NeH crefylowuMmn (haktopamu: B KUC/bIX pacTBopax MpoLecc BOCCTAHOB/EHUA
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CO; nepekpbiBaeTcs paspsLoM MOHOB Bogopoaa, a npu casure pH > pK = 6,3 cko-
pOCTb 3TOr0 npotiecca ObICTPO NafjaeT BCNEACTBUE YMEHbLUEHWNS B PACTBOPE KOH-
LeHTpaummn CO, 1 nepexopa ee B aHMoH HCO3', a Npu ganbHeiwem yBemyeHum
pH B CO5”-1OH, KOTOPbIE Y)Ke He BocCTaHaBnMBatoTes [8 - 11]. HanbonbLuyto uys-
CTBUTE/NbHOCTb MaTepuana 3fekTpoa K AVoKeuay yrnepoga Habnoganv npy pH =
5, ueMy COOTBETCTBOBA/I MaKCUMaJIbHbIA OTKIMK TOKa, YTO, BEPOATHO, CBA3aHO C
MaKCUMa/bHbIM 3anoJIHEHWEM MOBEPXHOCTU 3/1IEKTPOLOB YT /IEKUC/IOTOA.

3meHeHMe CKOpPOCTY peakumy npy LUMKANYECKON NONApUsaLmMmn UsyyeHo Ha
anektpoge m3 [NMP](TCNQ), HaHeCeHHOI Ha HWKENEBYK MOAMOXKKY U3 Hacbl-
LLEHHOr0 AMMETMN(GOopMaMMaHOro pacteopa (puc. 3, a). Mpu geaspauum paboyeit
cpeabl aproHom (puc. 3, a, Kpmeas 1) Ha BofbTamneporpaMmme He Habnogancs poct
TOKa BN/oTh 0 noteHumana -1,1 B (otHocuTtensHo Ag/AgCI/KCI), npy koTopom B
JaHHbIX YCMIOBUSAX MPOUCXOAUT BblfeneHne Bofopoda. Takum obpa3om, martepuan
3NeKTPOfa B uccrnefyeMom fnanaso-
He nonapusaumMu He npeTepnesaeTt
06paTUMbIX  OKMUCAMTENIbHO-BOCCTA-
HOBUTE/MbHLIX MPEBPaLLEHNA, Heo6-
XOAMMBIX NPYU MefnaTOPHOM (BHeLL-
HectpepHoM) Katanuse. Cneposa-
TeflbHO, BOCCTAHOB/IEHME [AMOKCMAA
yrnepoja Ha TakOM KaTanusaTope
(puc. 3, Kpu-Bas 2) npoTekaeT yepes
cTagunio 06pa3oBaHMs NMPOMEXKYTOY-
HOr0 aKTMBMPOBAHHOIO KOMMJEKCa,
006pa3oBaHHOr0 MOJEKYNOW KaTanu-
3aTopa u cybctpatom (CO,). BonHa
BOCCTaHOB/IEHUSA AVOKCWAA Yrieposa
He WCKaXeHHa NWKOM (noTeHuuan
nonyeonHel Ey, = -0,8 B), npouecc
KOHTPO/IMPOBA/ICH MEPEHOCOM 3aps-
[a. BbICOKMe 3HayeHWMs Koahpuuu-
€eHTOB a W b ypaBHeHus Tadens
(1,726 n 0,212 B cOOTBETCTBEHHO)
onucaHbl B nutepatype [12], Takoe
MOBefEeHNE CUCTEMbI BOSMOXHO Mpu
06pa3oBaHMM Ha MOBEPXHOCTM 3f1eK-
TPOAa HeNPOBOJALLEr0 CNos CreHpu-
POBABLUMMMICA PaAMKanaMn AVOKCH-
Ja yrnepoga.

3ameHa martepuana Moa/I0XKKN
Ha HYKene (a) 1 Meau (b) anekTpoga Ha megp (puc. 3, b) He
(10 mMBI/c, 50 r/n Na,SO,, NPMBOAUT K W3MEHEHWI0 (hopMbl W
pH=5 B Ar (1) 1 CO, (2)). BbICOTbI  BO/HbI  BOCCTAHOBNEHWS

i A T
3

Puc. 3. LMknnyeckme BofbTamMmneporpammel
anektpogda [NMP](TCNQ)
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YINEKNCOThI, OfHAKO CENeKTMBHOCTb MpoLiecca YMeHbLIaeTcs (OTHOLLEHWE ToKa
Mocfie HacblleHns paboyero pacTteopa AMOKCMAOM Yriepoja K TOKY B aproHe).
BmecTe c Tem, afgresus KaTa/IMTUYECKN aKTUBHOTO MaTeprana K Mefu Bbille YeM K
HuKento (Tabn.1), UTo yBENMUMBAET PECYPC U HAfEXKHOCTb PaboTbl 3N1EKTPOAA.

Tabnuua 1
MapameTpbl 3NEKTPOAOB BOCCTAHOB/IEHUA AMOKCHAA YIeposa
MaTepuan kaToga
[NMP](TCNQ)+ | [NMP](TCNQ)+
MapameTpbl 3NeKTpoAa [NMP](TCNQ) TAPCCU TAPCCU
Ha mMeau
Ha mMeau Ha Hu1Kese

MoTeHuman BoccTaHoBEHNSA CO,,
B (no XC3) -08 -08 -07
Bbixog no Toky, % 85 90 98
ALre3roHHas NPoYHOCTb (4ncno 6 3 2
LIMK/0B 13rnba)
Pecypc, v >500 500 450

JonupoBaHve akTtmBHoro cnos  4,9,16,23-TeTpaammMHO(TaNOLNAHUHOM
mean (1) (TAPcCu) nNpuBOAUT K YBENIMYEHWUIO CENEKTUBHOCTW BOCCTaHOB/EHUS
Juokcuga yrnepoga, 04HOBPEMEHHO HECKO/bKO CHWXKasa aaresvio Katanusaropa K
noanoxke (tabn.l). B TO e Bpems, U3MEHEHUS KaTa/IMTUUYECKNX CBOMCTB MaTe-
pvana npu BapbUPOBaHWUM KOHLEHTPaLUM U COOTHOLLIEHWS KOMMOHEHTOB PacTBO-
pOB, 13 KOTOPbIX HAHOCUAW aKTUBHBbIWA CION, BbISIBNEHbI HEe OblNK, TaK >Xe Kak W
B/INSHWE NPUPOABLI PACTBOPUTENS Ha aKTMBHOCTL KaTanu3aTopa He 0TMEYasoch.

BbiBoAbl. Bnepsble B kauecTBe 31eKTPOAHOrO MaTepuana A/ BOCCTaHoB/e-
HUS auokeupa yrnepofa ucnosb3osaHa cofib [NMP](TCNQ). MonyyeHHble faH-
Hble MOKa3blBAIOT, YTO aKTVBALMA NPOLecca BKIOUaeT CTafuio 06pa3oBaHMs KOM-
naeKca MONeKy/ol katanmsatopa u cybecTpatom. MakcmMmanbHas CenekTUBHOCTb
BoccTaHoBneHus CO, Habnganack nNpy AONUPOBaHWMM aKTVBHOTO CNOSA 3aMeLLeH-
HbIMW (PTa/I0LMaHMHAMW MEPEXOAHbIX METanoB, a Tak >Xe Mpu UCNob30BaHWUK
HUKeNSA B KAYECTBE MaTepuasia NoLI0KKN.

MpeumyLlecTBaMy pa3paboTaHHbIX KaTOLOB SABMAIOTCA UX MOBbILLEHHbIE pe-
CYPC 1 KaTaUTUYECKNE CBOMCTBA, OTPAKEHWEM MOCNEAHUX ABNAETCA YMEHbLUEHWE
3HaYeHWiA NoNApU3aLMmM Npy BOCCTAHOB/IEHNN ANOKCUAA YIIEPOAA B CPaBHEHUNU C
aHanoramu [13, 14], 4To genaeT MCMOMb30BaHME MPEASIOXKEHHbIX 3M1EKTPOAOB 3KO-
HOMWYECKM 60nee NpUBeKaTebHbIM.
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AHANN3 ANHAMUWKN PACLLUVMPEHA HAMPABEHN
NCIMOJ/1Ib3OBAHNA METAJIJTMHECKOIO HATPUA B
MPOMbBILUNEHHOCTN YKPANHBI

B cTatTi po3rnsHyTi OCHOBHI LUASXW BUPILLEHHA MPO6/eMU HAKOMWYeHHS, 36epiraHHa Ta yTunisauii
pi3HUX BUAIB BiAXoais, ixX Knacudikayia ta cTpykTypa. OCHOBHA yBara 30Cepe[yKeHa Ha iCHytUMX Ha-
NpsAMKaXx 3aCTOCYBaHHS METasIeBOro HaTPito B NPOMMCNIOBOCTI Y KpaiHu.

In the article has been viewed the development moving forces and trends of different kind of wastes
utilization problems, their classification and structure. The main attention devoted to metallic sodium
wastes potential application direction in Ukraine industry.

B coBpemeHHbIX YCMOBUAX, UCXOAs W3 MPUOPUTETHBLIX HaMpas/eHWin paspa-
60TKM M (PMHAHCMPOBAHWS YKPaHCKO-POCCUIACKMX MPoekToB Ha 2003 — 2007 rr.
[OCTaTOYHO aKTyasibHbIM W NePCreKTUBHLIM Hamnpas/ieHNeM WUCCNef0BaHNA B 06-
NacT 3KONOrMYecKoli 6e30MacHOCTU U APYIMX cep HAYKM M TEXHUKW SBNAKOTCA
Npob/embl, CBA3aHHbIE C pacLUMpeHneM cep NPUMEHEHUS Takoro LEHHOro npo-
JYKTa KakK METa/I/TMYECKUIA HATPWiA.

[JaHHaa npobsieMa LUMPOKO 06CYXAaeTca NPy NPOBEAEHUN HayYHbIX Ucche-
[0BaHWi, Kak B Poccun, Tak 1 Ha TEpPUTOPUN YKpanHbl, Tak KaKk MMEHHO HATPWIA,
Mo CPaBHEHWIO C APYTMMU XUMUYECKUMU 3/IeMEHTaMU, HaXOAMUT LOCTATOYHO LUU-
POKOE MPVUMEHEHME W 3aHMMAeT OfHO M3 CambIX BUAHbIX MECT B OTEYECTBEHHON
npombilwneHHocTn.[1 - 3, 6, 9].

Lienblo gaHHOM CTaTby eCTb PaCcCMOTPEHWe AMHAMUKW PacLUMPEHUS Hanpas-
NEHWA MCNOJb30BaHMA METAIMYECKOTO HATPUS B MPOMbILLIEHHOCTU YKpauHbl,
YBE/IMYEHNIO NPW 3TOM OTXOZOB MPOM3BOACTBA META//IMYECKOrO HAaTpus, 4To, B
CBOKO OYepefp, NPUBOAMT K CYLLECTBEHHbIM 3KOMOrMYHbIM Npobniemam, Tpebyto-
LM He3aMefIMTENbHOrO PeLLeHus.
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