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(57) Pedpepar:

Cnocib HaHeCceHHs NOKPUTTIB CMaBoM KobanbT-peHin NPOBOASATL NOCTIMHUM CTPYMOM LWinbHicTio 0,5-
2,0 A/gm? npu pH 8,5-9,5 Ta Temnepartypi 50-55 °C y komnnekcHoMmy uMTpaTHo-nipodocdaTHOMY
eneKTponiTi, WO BkNOYae KobanbTy cynbdat, HaTpilo uuTpaT, Kanilo nepeHaT, HaTpilo cynbdar,
kanito nipocpoccaT, Npy TakoMy ChiBBiAHOLEHHI KOMMOHEHTIB, r/am3:

CoSQ4'7H20 25-35
NaszCsHs07-5,5H20 85-90
Na2S04-10H20 90-100
K4P207 65-70

KReO4 3.
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KopucHa mogenb cTocyeTbcs cnocoby HaHECEHHS €MNEeKTPOXiMIYHMX MOKPUTTIB CNiiaBoOM KobarnbT-
peHin Ha MeTanu Ta cnnasu, OMs OAepXaHHs MOKPUTTIB, SKi BMABNSATb MiABULLEHY KOPO3iNHY
CTIVKICTb M BWCOKY enekTpokaTaniTUiHy akTUBHICTb y peakuil BUOINEeHHS BOOHIO Ta Npu3HayeHi Ans
3aCTOCYBaHHS Yy ranyssax mawunHoByaiBHOT Ta XiMiYHOT NPOMUCIOBOCTI.

Bigomuin cnocib enekTponiTMYHOro HaHECEHHS MOKPUTTS chnnaBaMu KobanbTy 3 peHieM [1], r/ams;

Co0S04-7H20 - 143-238, nepeBaxHo 214
NHsReO4 - 2-40, nepeBaxHo 20
H3BOs - 10-45, nepeBaxHo 25
Na2SO4 - 10-120, nepeBaxHo 15 1
pH 1.8-2.5
t, °C - 50, He Buwe 90
|, Alaw® - 0.5-15.0, 6axaHo 2.0.

3a npeacTaBneHnx ymoB aBTOpU OcaKyBanu nokpuTTs cnnasom Re-Co, 3 BUCOKMM BMXOLOM 3a
cTpyMmoM (<98 %), 3 NUTOMOIO BUTPATO enekTpoeHeprii B AianasoHi 1.6-2.5 kBt-rog./kr cnna.y.
LWenakicte enektponisy cnnaeiB 3HaxoauTbcs B AianasoHi Big 0.1 go 15 r/A-gm’. OTpumaHi kaToaHi
ocagu cnnaey MicTaTb 10-80 Bar. % peHito (3-56 aT. %) Ta MalTb BUrMS4 rOMOTEHHOr0 ocagy pPeHin-
KoDOanbLTOBOro cnnaBy y BUIMsAAi TBEPAOro po3ynHy abo roMoreHHOro NopoLLKy crnnasy 3i CTabinbHUM
ckragom. ABTOPW He YTOYHIOWTb YMOBM OAEpXaHHA caMe CYUiNbHUX MeTaneBux MOKPUTTIB (He
MOPOLLIKY), O € HEAOMIKOM HaBegeHOro crnocoby OTpUMaHHs crnnasy.

Bigomun aHanor 3a napameTpamu enekTponidy OO 3asBMeHoro, BMBpaHui sk Hanbnwmxuun
aHanor, € cnoci6 ogepxaHHa cnnasiB kobanbT-peHin (Co-Re) 3 enektponity [2], wWo MicTUTb,
Mmonb/ame (y nepepaxyHky Ha r/amd):

Co(NH2S03)2 34-124 8.5-31.1;
NHzReO4 0o 93 (go 23.5);
CeHsO7 34-343 6.5-65.9;

pH 5 10.1.t, °C - 70;
i, Algm? - 5;

3a BkasaHMX YMOB OJepxyloTb sSKicHi nokputta cnnaBoM Co-Re, ki MoxyTb 6yTtn
NepcrnekTUBHNUMN Yy 3aCTOCYBaHHi AK KaTaniTUMHO aKTUBHWX ENEeKTPOAIB Ans eneKkTporniTUYHOro
BUAINEHHA BOAHK. Hegonikom cnocoby € BMKOPUCTAHHS €NeKTPONITiB, SKi 4O3BONAOTE O4EPXKYBATU
MOKPUTTHA 3 BMICTOM peHito 3aebinbworo y mexax ~40-50 at. %, 3 manum fiana3oHOM BapiloBaHHS
XiMiYHUM cknagoMm. Kpim Toro, 4OCTaTHbO BUCOKMI BUXig 3a CTPYMOM CnaBy CNOCTepIiraeTbCs nuiie
3a YMOBW BMCOKOI KOHLIEHTpALii neppeHaTy aMoHito y po34mHi enekTponiTy - BuLiol 3a 35 Mmonb/ams3.
Heponikom MoHoRiraHAHOrO UUTPATHOrO EMeKTPONiTY € TaKoX BIQHOCHO HU3bKWWA KOPO3iMHUIK onip
ocapxeHux cnnaeis Co-Re, akin y nyxHomy koposinHomy cepeosuili (1 M KOH)) npu koHueHTpauii
peHito ~50 at. % fopisHioe ~0.3 kKOm-cm? [3].

B ocHoOBY kOpUCHOI Mofeni nocTaBneHa 3agava po3pobuTn cnocib ogepXkaHHs LWinbHUX, CBITNX,

OnMCKy4MXx, HaHOKpUCTaNIYHMX MOKPUTTIB cnraBoM KobanbT-peHin (Co-Re), Wwo mMawTb NiaBULLEHY
KOPOSilMHY CTiMKICTb 1 BUCOKY €NeKTpoKaTaniTU4Hy aKTUBHICTb Y peakLii BUOINEHHSA BOAHIO Y MYyXHOMY
cepenoBuLL.
MocTaBneHa 3agaya BUPIWYETBCS TUM, LLO CMoci® HaHECEHHSA MOKPUTTIB CMIiaBOM KOOamnbT-peHiin
NPOBOASTb NOCTINHUM CTPYMOM wWinbHicTio 0,5-2,0 A/gm2 npu pH 8,5-9,5 Ta TemnepaTtypi 50-55 °C y
KOMMIEKCHOMY LMTpaTHO-MipodocaTHOMY €neKTponiTi, Wo BKMYae kobanbTy cynbdaT, HaTpito
uuTpaTt, Kanito nepeHaT, HaTpito cynbdaTt, kKanito nipodpocdar, npu TakOMy CRiBBIOHOLIEHHI
KOMMOHEHTIB, r/am3:

CoSQ4'7H20 25-35
NazCeHs07-5,5H.0 85-90
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Na2S04-10H20 90-100
KaP207 65-70
KReO4 3.

[nsi NnpUroTyBaHHA enekTporniTy peKOMeHAOBaHO BMKOPUCTOBYBATN BOOHI PO3YMHM KOMIMOHEHTIB,
AKi 3MIiWYIOTb Y HACTYMHIA MNOCAIAOBHOCTI: Y PO34YMH HaTpilo UMTpaTy AoAalTb PO3YMH HaTpito
cynbdaty, NoTiM, Npu NepeMillyBaHHi, po34uH kobanbTy(ll) cynbdaty, po3umH kanito nipodocdarty
HarpiBaloTb 00 Temnepatypu 50-60 °C Ta gogaroTb OO MonepedHbol CyMmilli, OCTaHHIM [oAalTb
po3uMH Kkanito nepeHaty. OTpumMaHWiA PO3YUH OBOAATbL AUCTUIIBLOBAHOK BOOOK OO PO3PaxyHKOBOIO
o6'emy. llicng UbOrO PO34YMH BUTPUMYIOTE MPOTATOM O0OW Ansi BCTAHOBMEHHS IOHHUX piBHOBar Ta
YTBOPEHHSI KOMMIIEKCIB.

3a o3HayeHMM cnocoboM enekTPOXiMiYHE OCaMKEHHSA MOKPUTTIB CnraBoM KobanbT- peHin
peanisyloTb Takum YMHOM: NigrotoBneHun enektponit 3 pH 8,5-9,5 nigirpisatote Ao Temnepatypu 50-
55 °C npw nepemilwyBaHHi, a NOTIM y BaHHY 3aBaHTaxyloTb AeTani (Migb, Hepxasitoya cTanb), K
nonepegHbo 3HEXMPEHI Ta MNPOTPaBMEHi 3a CTaHAApPTHUMW METOAMKaMK, KaTogHa LWiNbHICTb
nocriHoro ctpymy 0,5-2,0 A/gm2, aHogn Hepo3yunHHi. Yac enekTponidy BapiloeTbCs BigMNoBigHO A0
3a4aHoi TOBLUMHM NOKPUTTSA (1-2 roanHm).

BrnacTtnBocCTi NOKpUTTIB:

TeepaicTb 3a Bikkepcom (HV) 0o 841 kr/mm?
KoposinHa cTinkictb (onip) 0o 3,1 kOm-cm?
LWBnakicTb KOpO3ii ~1,2:10"5 mm/pik
Ctpym oOMiHY BOHIO HE MEHLU Hix 1,6 MA/cm?
MepeHanpyra BMAiNeHHS BOAHIO Npw LWinbHocTi cTpymy 10 MA/cm? He BinbL Hix 128 mB
Buxig 3a ctpymom 42-73 %

Mpuknag 1

Mpuknag 3acToCyBaHHsSl €NeKTPONiTy AN OCa[XKEHHS KaTamniTUYHO akTUMBHOMO chnaBy KobanbT-
peHin (cTpym obmiHy BoaHto cknagae ~1,6 MA/cMm?, nepeHanpyra BUAINEHHS BOAHIO MPW LWiNIbHOCTI
ctpymy 10 mA/cm? - ~128 mB B 1 M po3uunHi KOH).

EnekTpoocagkeHHs MNOKPUTTIB BeAyTb Ha MigHY MigKMagKy i3 3acToCyBaHHSIM  €NekTponiTy
HacTynHoro cknaay, r/ams:

kobanbTy () cynbdar 30
Kanito nepeHar 3
HaTpito unTpar 88
HaTpito cynbdaTt 95-100
Kanito nipodocdar 65-67
npw ubomMy pH enexkTponiTy 8,5-9,5.

Mpouec BeayTh 3i WinbHicTio cTpymy 2,0 A/gm? Ta 3a Temnepatypu 50 °C npotarom 1 roguHu, npu
nepemilwyBaHHi enektponity. MokpuTTa wWwineHe, 6nmckyye, ApibHOKpuUcTaniyHe, oobpe 34yenneHe 3
nigknagkoto. BMIcT peHito B ogepxaHux ranbBaHiyHUX nokputTtax: 13,5 aT. %. Buxig 3a ctpymom
cnnasy cknagae 42 %.

Mpuknapg 2.

Mpuknag 3acToCyBaHHS €neKTPoniTy ANS OCafKeHHs crnnaBy KobanbT-peHin, HanbinbL CTiNKoro
A0 KOpO3ii y NyXXHOMY CepefoBULLi.

EnektpoocagXeHHs NOKPUTTIB BeAyTb Ha MigHY nNiAKNagKy i3 3acTOCYBaHHAM ernekTponiTy
HacTynHoro cknagy, r/ams:

kobanbty () cynbdar 30
Kanito nepeHar 3
HaTpito unTpaTt 88
HaTpito cynbdaT 95-100
Kanito nipogocdar 65-67
npu uboMy pH enekTponiTy 8,5-9,5.

Mpouec BeayTb 3a wWinbHocTi cTpymy 0,5-1,0 A/am? Ta Temnepatypot 50-55 °C npoTsrom 1-2
roavH, npu nepemiwyBaHHi enekTponitTy. MokpuTTa wWinbHe, HaniBGruckyde, ApibHOKpucTaniyHe,
pobpe 34enneHi 3 nigknagkow. BMICT peHilo B ogepkaHux ranbBaHIYHMX NOKpUTTAX: 22 aT. %. Buxia
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3a cTpymom cnnasy cknagae 73 %. KopoasinHa cTinkicte nokputtsa y po3unHi 1 mons/n KOH cknagae 3
KOM-cMm2.

Tabnuug

BignomocTi npo cknag 3anponoHOBaHOIo ENEKTPONITY, PEXUMUN eNEKTPoni3y Ta OTpMMaHi pe3ynbtaTu

Cknag enekrtponity,
XapaKTepuUCTmKu AHnanor Hanbnwxkuunin ananor KopucHa mogens
NOKPUTTIB
r/gm3 r/gm3 r/gm3
Co0S04-7H20 214 Co(NH2S03)2 | 8,5-31,1 | Co0S047H20 28-36
. . CeHsO7 | 6,5-65,9 Na3C6Hf§75'5H2 86-90
Cknag NH4ReO4 20 NH4ReO4 0-23,5 KReOq4 3-15
€NeKTPOoniTy: - - - - K4P207 65-67
H3BO3 25 - - - -
Na2S04°-10H20 15 - - Na2S04-10H20 | 95-100
NaOH no pH NaOH oo pH NaOH no pH
H2SO4 no pH H2SO4 oo pH H2SO4 no pH
pH 1,8-2,5 50 8,5-9,5
Temnepatypa 60 70 50-55
po34mHy, °C
BMicT kKOMMOHeHTIB ar. %
y cnnasi 7P
KobanbT 44-97 57-100 58-78
peHin 3-56 0-43 14-23
50”""1 33 CTPYMOM, 98 20-90 42-73
XapaKTepucTvki |_|OKpI/ITTF| op,Hopip,Hi, ane I'_IOprlTTﬂ (.),D,HOpiJJ,Hi,l
MOpOLLOK MIiCTATb CiTKy LWiNbHI, HaniBGIMCKYyYI,
nokpuTT MiKPOTPILLWH ApibHOKpMCTaniyHi

3anponoHoBaHM  Cnocid eneKkTPOXiMIYHOTO OCafXEHHs MOKPUTTIB CnnaBoM KobamnbT-peHin
BKIMIOYAE €EKOMOriyHo Oe3neydHnii enekTponiT, Tak SK MICTUTb Cynbdatv Ta uuTpatn, O03BONseE
3HU3UTU BUTPATM EHeprii, OCKiMbKA npouec BiOOYBAETbCA MNpPU HEBUCOKUX TemnepaTypax, Lae€
MOXIMBICTb OOEPXXYyBaTu 3 BMCOKMM BUXOLOM 3a CTPYMOM LWiNbHi, HaniBbnuckydi, 6e3 BHYTPILLHIX
HanpyxeHb NokpuTTs cnnaBoMm Co-Re 3 Bmictom penito 13,5-23 aT. %, ctpymom o6MiHy BogHio 1,6
MA/CM? Ta KOPO3iNHUM ONOPOM Y NyXHOMY cepenoBuLli Ao 3,1 kOm-cm2,
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®OPMYJA KOPUCHOI MOJEN!I

Cnoci® HaHeCceHHs NOKPUTTIB cniiaBoM KobanbT-peHil, WO NPoBOAATb NOCTIHUM CTPYMOM LUiMbHICTIO
0,5-2,0 A/gm? npwm pH 8,5-9,5 Ta Temnepatypi 50-55 °C y KoMnnekcHoMy LuTpaTHo-nipocgocaTHoMy
€reKTponiTi, WO BKMoYae kobanbTy cynbdart, HaTpilo LMTpaT, Kanito nepeHaT, HaTpito cynbdart, Kanito
nipodocdat, Npy TakoMy CMiBBiAHOLLEHHI KOMMOHEHTIB, r/am3:

CoSQ4'7H20 25-35
NazCeHs07-5,5H.0 85-90
Na2S04-10H20 90-100
K4P207 65-70
KReOa 3.
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