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Jlocniooiceno enekmpuuri 81acmu8oOCmi KepamivHux NAIUBHUX KOMIPOK 3AIENHCHO 6I0
weuoxkocmei nomoxie nodaui mooeavnozo namuea 5% Hr—Ar i okucnuxa ma
B8CMAHOBNICHO PedCcUM WBUOKOCMI No0aul NOMoKI8, 3a AKum 0yO0yms 3a06e3neuysamucs
MAKCUMAAbHI NOKAZHUKU NUIMOMOL e1eKMPUYHOI NOMYICHOCMI NATUEHOI KOMIPKU.

Kniouosi cnoea: xepamiuna naiuéna Komipxa, eieKmpudni 61acmueocmi, MooeibHe
nanueo, 600eHb, OKUCHUK.

Beryn

Kepamiuni mamuBHi komipkm (KIIK) € omamvm 3 HalleeKTHBHIIINX
MPUCTPOIB ISl MPSIMOTO HEPETBOPEHHS XIMIYHOI eHeprii B eJIEeKTPUYHY Ta
termwtoBy. OcHoBHOMO niepeBaroro KIIK € Te, 1m0 BOHN MarOTh HE3HAYHHUI BILTUB
Ha HABKOJIMILHE CEPENOBHIIEC Yy TNOPIBHSAHHI 3 TPagULIHHUMU CHCTEMaMHU
BUTOTOBIJIEHHS eHeprii. [lopiBHSIHO 3 iHIMMHK TrUTIaMu nTamuBHUX KoMipok KITK
MOYTh IMpaIlOBaTH Ha pizHOMaHITHUX Bupax naimmea (ChHm, CO, Hz Tomro),
0 JIa€ TM 3HAYHY MepeBary Ta PoOUTH Mie OUIbII KOHKYPEHTOCIPOMOKHUMHU
[1, 2]. Kpim Ttoro, KIIK He moTpeOyrOTh €IeKTpOKaTalli3aTOpiB 3 METaliB
IJIATUHOBOT IPYIH Yepe3 BUCOKI poOOUl TeMIIepaTypH.

3a ocTaHHE ACCATHIITTS 0araTo 3ycwib OyJIO JIOKJIAJEHO O BUBYCHHSI
esnektpuuaux BiactuBoctedd KIIK 3a pisHux poboumx Temmeparyp B Aiana3zoHi
600—1000 °C [3] ta mocmimKeHHs BIUIMBY Pi3HUX BHUJIIB NAJTUBa HA CJICKTPUYHI
BiactuBocTi KIIK. IcHye unMano moka3HMKIB, 110 YMHATH HOMITHUH BIUIMB Ha
eeKTUBHICT, POOOTH 1, BigNOBiMHO, Ha enekTpuyHi mokaszHuku KIIK,
OCHOBHMMHM 3 HHUX €: BUJ [aJMBA, KOHIEGHTpALisl ManuBa Ta OKHCHUKA,
IIBU/IKICTH MTOTOKIB IMO/Iavi MajuBa Ta OKHCHHKaA, poboya Temreparypa [4—38].
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BcTanoBneHHs 3aKkOHOMIpHOCTEW BIUMBY mapametpiB podorm KIIK ma 1i
BJIACTUBOCTI JJO3BOJIUTH 3HANTH HaWKpalli yMOBH EKCIUTyaTalii sSIK OKpeMHX
KIIK, Tak i eHepreTHYHUX CHUCTEM MAacIITa0OHOTO 3aCTOCYBAaHHS HA 1X OCHOBI.
Kpim Toro, onrmmizamis mapametpiB excruryartarii KIIK no3Bomuts 3HaUHO
e(eKTHBHIIIE BUKOPUCTOBYBATH MAJIMBO Ta OKUCHUK.

31aTHICTH IEPETBOPIOBATH MEBHI 00’ €MM nanuBa 1 okucHuka y pizaux KIIK
BIJIPI3HAETHCS, TOMY po0OOTa MO MOIIYKY ONTUMAIBHUAX YMOB JOCTI/DKEHHS Ma€e
npoBoautuck s koxHOi KIIK oxpemo. Illo6 onrumizyBatem poboudi
napaMeTpu KOMIPKH, HEOOXiHO MPOBECTU aHANI3 EJICKTPUYHHMX IMOKA3HHUKIB,
10 JTO3BOJIUTH OTPUMATH PE3yIbTaTH ISl BUHAYCHHS BiAMOBITHUX CITiBBiIHO-
IIeHh TalWBa Ta OKUCHWKA Yepe3 HAKOMWYEeHHs iH(opMmarii Ta IocBimy 3
nocmipkeHHs enekrpuynux BnactuBocteit KIIK 3a pisHux ymoB poOoTH.

OCHOBHOIO METOI0 POOOTH € BCTAHOBIICHHSI B3a€MO3B’S3KY EJICKTPHYHHX
rnactuBocTel KIIK 3i mMBHIKICTIO MOTOKIB IMOAa4yi MOJENBHOTO TajuBa i
OKHCHHKA, & TAKOXK PEKHUMY IXHBOI Mojayi, 3a SKOro OyAyTh 3a0e3MeuyBaTHCh
MaKCUMaJIbHI MOKa3HUKHA TUTOMOT €JICKTPUYHOT TIOTYKHOCTI KOMipKH.

Marepiajiu Ta MeTOAU AOCTiTIZKEHb

Enexrpuuni BmactuBocti KIIK mociimkyroTh Ha cremiadbHUX BUIPOOY-
BaJIbHUX CTEHNAX, 33 JIOTIOMOTOIO SIKHX KOHTPOIIOIOTH TEeMIIEpaTypy, THUCK i
IIBUJIKICTh TIOJ]adi MMajiBa Ta OKHCHIOBAadYa, 3BOJOXKEHICTH IMajnBa. 3a OTpH-
MaHUMH JaHUMH OyIyloTh BOJbT-amIiepHy xapaktepuctuky (BAX) KIIK.
Oninky enektpuyHux noka3HukiB KIIK mpoBoaste Ha Ti JHIAHIA 4YacTHHI.
BuxopuctoByroun BAX, po3paxoByOTh OCHOBHI €JIEKTPWUYHI MOKA3HUKH IS
omiaku edektuBHOCTI podotm KIIK, 1m0 sAKkuX BigHOCATHCS: Hampyra
PO3IMKHEHOT0 KoJia, MUTOMAa MOTYXHICTh 3a HanpykeHHs 0,7 B, makcumanbHe
3HAYEHHS MUTOMOTO HaNpyKeHHsI, 3aranbHuid mutoMuii omip Beiei KITK.

B nmamiii poGoti enextpuuni BmactuBocti KIIK mocmimkyBamm 3a
J0TOMOror BHIpoOyBasibHOro creHay Scribner Teledyne Medusa RD 890CL
CIHIA. Crenj j1st BUIIPOOYBaHHS KOMIPOK CKJIQJIA€ThCS 3 CHCTEMHU ITi/[BEICHHS
MajgrBa Ta OKMCHUKA, 33 JIOTIOMOTOI0 SIKOT MO’KHA BCT@HOBIIIOBATH Pi3HI MIBUJI-
KOCTI iX IOTOKIB; CUCTEMH 3BOJIOKEHHS NMAJIMBA; CUCTEMH KOHTPOIIIO PoOOYol
TEeMIepaTypy; MiYKK 31 CHEIialbHUM KPIIUICHHSIM KOMIPOK; CUCTEMH BHMi-
proBanHs enekTpuuHux mokazHukiB KIIK. KonTtpons poGoumx yMoB Ta
BUMIPIOBaHHS EJIEKTPUYHHUX XapPaKTEPUCTHK 3IIHCHIOETBCS 32 JIONOMOTOFO
KOMIT’ FOTepa Ta HeoOX1THOTo MporpaMHoro 3abesnedyeHHs [9, 10].

Hocnimkenns: npooauian Ha komepuirHiin KIIK, nmoOymoBaHiii Ha OCHOBI
anoxa. Temmepatypa nociijukenHst Oyna oOpana 800 °C. Pobouy moBepxHIO
KOMIPKH BHMIpIOBAJIM 110 HAHMEHIIIOMY €JIeKTPOy — KaTO/y, BOHAa CTAHOBUIIA
3 cM?. Marepiamu KIIK, o gocimimpkyBanack, 6y/u HACTYITHUMH: €JIEKTPOJIT —
8YSZ, anox — 8YSZ—NiO, karoq — LSM (La1.xSr«MnyOs.s).

Enextpuuni Bnactusocti KIIK nocmipkyBanu Ha MOJIETbHOMY TaJlMBi, SIKE
BUTOTOBJISLTH B J1a0OpaTopii 3MilTyBaHHSIM Yy HEOOX1JIHIHM mpornopiii BOJHIO Ta
aprony. Bomenp BupoOusuin 3a mormoMoror reHeparopa BoaHio Kengo Digital
15.50. Cymimn onepxyBanu, 3acTocoBy04H (hopMyBau razoBux notokis META-
XPOM, 3 SKOro MOJEIbHE IMAJIMBO IOJABAIOCH 3 BiIMOBIIHOIO IIBHUIKICTIO
noyaui Oesnocepeanbo Ha KIIK. SIk OKMCHUK BHKOPHCTOBYBAJOCH IMOBITPS,
LIBUJKICTh TI0a4l SIKOTO KOHTPOJIIOBajlach Ha BUIPOOYBaJIbHOMY CTEHI
Scribner Teledyne Medusa RD 890CL.
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BunpoOysanus KIIK nouuHamock 3 1i HarpiBy B redi B aTMocdepi aproHy 3
kpokom 3 °C/xB nmo temneparypu 800 °C. Ilicimst qocsrHEHHsI BiaoOBiIHOL
TEMIIEpaTypH MOAABAIOCH TTATIMBO HA aHOJ 1 MOBITPA (OKUCHUK) Ha KaToA. Jlms
3a0e3redYeHds BIAHOBICHHS HIKENIO JO METATIYHOTO CTaHy Ha aHol
3actocoByBasn BUTPUMKY 30—40 xB. Komm Hampyra po3iMKHEHOTro Koja
Jocsirana noTpioHOro piBHS, PO3MIOYNHATIM BUMIPIOBAHHS €JIEKTPUYHOI HAPYTH
1 cunm cTpymy 11t mooynosu BAX.

Hocmimkenas enektpuaanx BractuBoctel KIIK 3amexHo Bij MIBHAKOCTI
MOTOKIB MMO/Ia4i MOBITPS Ta MaJIMBa MPOBOJIMIIN 32 PEKUMAMU:

1) 3a cranoro moToky JjgabopaTopHoro momenbHoro manuBa (5% H>—Ar)
0,35 11/XB Ta 31 3MIHOIO MIBUKOCTI TIOTOKY OKUCHHKA (TIOBITps1) B Mexax 0,15—
1,15 n/xs, a came: 0,15-; 0,3-; 0,45-; 0,7-; 1- ta 1,15- 1/xB.

2) 3a cranoi MIBUKOCTI MOTOKY OKMCHHMKa (MOBITps) | J/XB Ta 3i 3MiHOIO
IIBUIKOCTI MTOTOKY JabopaTopHOTo MoAensHoro nanuBa (5% Hx>—Ar) B mexax
0,1—0,7 a/xsB, a came 0,1-; 0,2-; 0,35- ta 0,7 1/xB.

Pe3yabTaTu nociigxkeHb Ta ix 00roBopeHHs

Hocnidswcennn enaugy uieuoKocmi nOMOKy nooaui nogimps Ha e1eKmpuyHi
eénacmueocmi KIIK 3a nocmiiinoi wieuoxocmi nomoxy nooaui naiuea

B mpomeci pobotn KIIK mpoTikae enekTpoxiMidHa peakilisi OKHCHEHHS
najuBa i, BIJIMOBIIHO JI0 HEi, Mae 30epiraTuch CIIBBIAHOIICHHS PEarcHTIB,
BOJIHIO Ta KHUCHIO, SIKi TMOJAIOTHCSI HA KOMIpKY. TeopeTHYHO CITiBBiTHOIICHHS
ra3iB OKHCHHWKa Ta MajiuBa, 0 MiaBoAATECS 10 nparrorodoi KIIK, matote Oytn
B MeBHOMY criBBimHOmEeHH] (1 : 2) ams 3a0e3nedeHHs MpOXOPKEHHS XiMI9HOT
peaxkuii. Ha mpakTwiti, mij 4ac TOCIiKEeHHs enekTpuaHuX BiactuBocten KIIK,
KUTBKICTh (MOTIK Ta3iB) OKMCHUKA 1 TMajuBa, IO TOAAIOThCS HA KOMIPKY, HE
BIJIMOBiTa€ CIHIBBIJHOIICHHIO PEareHTIB XiMIYHOI peakilii OKMCHEHHS ITajnBa.
st pizHuns MOsiICHIOETBCST THM, 0 edektuBHicTh podotu KIIK 3anexuts He
JIMIIIE BiJI BJIACTUBOCTEH KOKHOI 3 11 CKJIAJIOBUX: aHOJa, KaTo/a, CJICKTPOIITY, a
1 BiJ TOTO, IO 3a3BMYAil MAJIMBO 1 OKUCHHK TMOJAIOTHCS B CYMIIIi 3 iHIIUMHU
ra3ami, I¢ TaKOX CTBOPIOE TEBHY MEPEIKOay TOTPAIUISTHHIO Ha peakIiiHy
30HY €JEeKTPOJiB MOJIEKYJl OKHCHHMKAa Ta mnanuBa. KpiM 1poro, KoxHa 3
CKJIQJIOBUX KOMIPKH MAa€ CBOK “TIPOITYCKHY B3IaTHICTh 1, JOCTIKYHOUN
estiektprudi BactuBocti KIIK, BaXaMBO BU3HAUNTH PEXMMH OAAY] NajUBa Ta
OKHCHUKA, 32 SIKUX KOMipKa Oyje JJeMOHCTPYBaTH HAWBHIII 3HAYCHHS MUTOMO]
MOTY)KHOCTI. 3HaWJIeHI pPEeKUMH MOXYTh OyTH 0OpaHi SIK eKcIuTyaraliiHi
pexumu podoru KIIK.

Ha puc. 1 HaBeneno BAX Ta 3a/ie’KHOCTI MUTOMOI MOTYXKHOCTI BiJl CHJIH
crpymy st KIIK, sika Oyna BunpoOyBaHa 3a pi3HUMH IIBHJIAKOCTSIMU TOTOKY
rmojia4i MoBiTps. 3alile)KHO BiJ] 3MIHU IIBHUJKOCTI MOTOKY ITOBITPS €KJIEKTHYHI
nokasHuku podotu KIIK cyrreBo 3minioBanuchk. Tak, MakCUMaibHE 3HAUYCHHS
nuToMoi enektpuaHoi motykHocti KITK 30impimmnock Maibke yTpudi — Bif
11,6 no 34,2 MBt/cM? i3 3pOCTaHHSAM INBHIKOCTI HOTOKY MOJadi MOBITPA, AKe
smiroBaiock Big 0,15 mo 1,15 /xB. Leit dakr Bkazye Ha Te, mo KIIK
3a0e3nedye MPOXO/KEHHS peakilii BIJIHOBJICHHS KHCHIO Ha KaTOJi 3a BHIIHX
IIBUJIKOCTEH MOTOKY KHCHIO Ta Ma€ 3JIaTHICTh MPOBOJMTH Kpi3b ENEKTPOIIT
OinpIie 10HIB KHCHIO /IO PEaKUiiHOI 30HM aHona, Jie BiJOyBAa€ThCsS peaKIis
OKHMCHEHHS TIAJIUBA 3 BUBIJIbBHEHHSIM €JIEKTPOHIB Y 30BHIIIIHE EIEKTPHYHE KOJIO.
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Enektpu4Ha Hanpyra, B
MuToMa eneKTpuUHa NOTYXHicTe, MBT/cm?

0 50 100 150
LiAbHicTE cTOVMY, MA//cm?

Puc. 1. Banexnocti enekrpuynnx BrnactuBocteid KIIK Bim mBmakocTi
moToky mofadi moBitpsi (okucHuka) 0,15—1,15 /X8 3a mocriitHol
LIBUIKOCTI MOTOKY moaui mamuBa 5% Ha—95% Ar 0,35 n/xs.

3MiHa 3Ha4eHh MaKCUMAaIIbHOI MUTOMOI eneKTpu4Hoi moTyxkHocTi KIIK
3aJIe’)KHO BiJI IIBUJIKOCTI MIOTOKY TOAAYi MOBITPSI Ma€ MPONOPILIHHY 3aJIKHICTD
31 3HAYEHHAMH 1I TUTOMOTO EJIEKTPUYHOTO OIMopy. 3HAYEHHS ITHUTOMOTO
EJIEKTPHYHOIO OTOPY KOMIPKH 3MEHIIYBanock 3 16,9 1o 5,6 MOM/cM? 3a51€3KHO Bift
3pOCTaHHs MIBUIKOCTI MOTOKY TOJayi OKMCHHKA. 3HWKEHHS MHUTOMOTO OIOpY
KIIK 3i 30iIbLICHHSM IIBHKOCTI MOTOKY IOJa4i MOBITPsST OOYMOBJICHO 3MECH-
meHHssM Tudy3iifHuX BTpar, SKi € HACHIAKOM OOMEKEHHS MIBHAKOCTI MOAadi
peareHTiB, IXHhOi aKTUBHOCTI, IIITBHOCTI CTPYMY Ta CTPYKTYPH €IIEKTPOIIB.

BaxkiauBO BIOMITHTH, IO 3HAYCHHS EJICKTPUYHOI TMOTYXKHOCTI 1 €JIeK-
tpuanoro onopy KIIK 3a mBuakocreit mogadi nositps 1 Ta 1,15 n/xB € maiixe
onHakoBuMu — 34 mBr/em? (5,6 MOm/cm?) Ta 34,2 MmBt/em? (5,6 MOm/cm?)
BijnoBiHO. Lle cBigquuTh Mpo T, 10 30UIBIICHHS IIBUIKOCTI MOTOKY MO/ayi
noBiTpss Ha KIIK Bume 1 /XxB 3a He3MIHHOI HIBHJIKOCTI I0Ojayl IajuBa
0,35 n/xB Mmaibke He BIUTMBaE Ha eQEKTUBHICTH ii poOOTH i, BiAMOBITHO, Ha
MIPOXOJUKECHHS EJIEKTPOXIMIUHOI peakilii OKUCHEHHsI manuBa. Taky MOBEIiHKY
KIIK, #iMOBipHO, MOKHA TIOSICHUTH CYKYITHICTIO (haKTOPiB:

®  KaToJ He3JaTHUH 3a0€3MeYnTH BUKOPUCTAHHS BCHOTO KHCHIO 3 TIOBITPA,
IO TIOAAETHCS;

®  EIEKTPOJIIT HEe3IaTHUH MPOBOJUTH YTBOPEHY KUIBKICTh 10HIB KUCHIO 70
peakiiiHoi 30H1 aHOAA;

® Ha aHOJ| HE MOJIAEThCs HEOOXiHA KUIBbKICTh MaJIMBa JIJISl POXOJKCHHS
EJIEKTPOXIMIYHOT peakilii 3 yciMa yTBOPEHHMH 10HAMH KHUCHIO.

Ha mepuri nBa Qaxkropu MOXIMBO BIUIMHYTH 4Epe3 CTPYKTypHE
BrockoHanenHs KIIK abGo 3acrocyBanHs Oiiblll e)eKTUBHUX MaTepiamiB JUIs il
ckinanoBux. Illo crocyeTbcsi OCTaHHBOTO, TO BU3HAUCHHS ONTHMAIbHOT
IIBUJIKOCTI TIOTOKY Tojadi nanusa, 3a sikoi KIIK Oyme meMoHCTpyBaTH BHILI
MOKAa3HUKH EJEKTPUYHOI MOTYXHOCTi, Ma€ OyTH OOOB’SI3KOBHM 3aBJIaHHSM B
niporieci gociimkerns okpemoi KITK a6o 6arapei 3 nexinbkox KITK.

Hocnioscennsn eniugy wieuoKocmi nOmoKy nooaui nanuea Ha en1eKmpuyti
eénacmusocmi KIIK 3a nocmiitnoi utguoxocmi nomokxy nooaui nogimps

EnexkTpuyHi TOKa3HUKK KOMIPKH JIOCHI/DKYBAJIUCh 3a MOCTIHHOI IIBHIKOCTI
MOTOKY Tojayi moBiTps. bepyun no yaru pesynbratu qociipkerts KIIK 3a
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pI3HUX MIBHIKOCTEH ITOTOKY IMOJAadYi TMOBITPs, IO HaBeAeHO Ha puc. 1, Oyma
oOpana mBujakicTh 1 /xB. Ha puc. 2 npeacraBneHo BAX Ta 3anexHoCTI
mUTOMOT TOTY»XHOCTI Bix cumm ctpymy mnst KIIK, sxka Oyma BumpoOyBaHa 3a
PI3HUMM HIBUAKOCTSIMU IOTOKY 11014l [AJIKBA.

OnHuM 3 TOKAa3HMKIB, AKMH CBiguuTh mpo mpauesfatHicts KIIK, e 3na-
YeHHSl HaNpyrd po3iMKHyTOro koja. Biamomimno no piBusiHHS B. Hephera [4]
HU3bKE 3HAUCHHS HANpyrd pO3IMKHYTOIO Koja MOXE CBIOYUTH HPO
HEMIIBHICTh €NEKTPONITY, KOJM HE 30epiracTbcs BiMMOBIIHICTH MaPIliaIbHUX
TUCKIB PEarcHTiB eJEeKTPOXiMiyHOI peakuii. B HamoMmy BUmaaky ImmiJ dac
TOCITIDKEHHST eneKTpuIHnX BiactuBoctedd KIIK 3amekHO Big MIBHIKOCTI
MOTOKY IO/Iadi IMajiBa CIOCTEPIra€ThCsl 3pICT HANPYTH PO3IMKHYTOTO KOJa.
Tak, 3HaueHHS HaMpyrd pPO3IMKHYTOro Koma mif uac gochimkenHs KIIK
3poctaino Bix 0,59 1o 0,75 B 3 migBUIIIEHHSM MIBUIKOCTI IIOTOKY TOJIa4i MaTHBa
Bix 0,1 mo 0,7 n/xB. SIkio B3sITH 70 yBaru TO# (akT, Mo HAMPyTra PO3iMKHYTOTO
KOJIa 31 3pOCTaHHsIM HIBUIKOCTI MOTOKY MOJiaui MajuBa 301IbIIYETHCS Maiike J10
3HaueHb, ki KIIK mana B mpomeci qociipkeHHs! BIUIMBY HIBHIKOCTI TIOTOKY
MOBITPs, MOKHA NPHUILYCTUTH, 10 HHU3bKE 3HAYCHHS HANPYTH PO3IMKHYTOTO
KoJ1a TIoB’si3aH0 3 yMoBamu nociimpkerHs KIIK va BunpoOyBanpHOMY CTEH/I, a
came 3 HeU[UIbHUM KPIiTUIEHHSIM KOMIPKHM JI0 NMaTpyOKiB MiJBEJCHHS MaJbHOTO.
3i 3MiHOIO MIBUAKOCTI MOAadi MalbHOTO Iel e(eKT cTaB OijbIl TMOMITHUM,
HMOBIpPHO, 4epe3 Te, 10 MOJENIbHE MATUBO Ma€ Maly KOHLEHTPALi0 BOAHIO —
e 5%. O1ke, Ha MaJuX MBUIKOCTAX IOTOKIB I10Ja4l MOAEILHOrO IaJIMBa
(0,1—0,2 1/XB) BOAHIO MOKE HE BHCTAYaTH I KOPEKTHOTO BiTOOpasKeHHS
3HAaYeHb HAINPYTH PO3IMKHYTOTO KOja. Y BHUMAIKy 3MiHU MIBHUIKOCTI MOTOKY
MoJ1a4i MOBITPsI 3HAUEHHS HAPYTH PO3IMKHYTOTO KOJIa HE 3MiHIOIOTBCSI CYTTEBO
4epes Te, 0 HasiBHICTh KHCHIO B MOBITPi cknanae oinst 21%.

3aseXHO BiJl 3MIHM IIBUAKOCTI MOTOKY TalliBa €KJIEKTUYHI TTOKAa3HHUKH
po6otu KIIK 3MiHIOBaIKCH HE TaK CyTTEBO Y MOPIBHSHHI 31 3MIHOIO MIBUIKOCTI
MOTOKY MOBITPs. MakcUMallbHE 3HAYSHHSI MUTOMOI EJIEKTPUYHOI MOTYKHOCTI
KIIK 30impmmiocs Ha TpertwHy, Bin 18,3 mo 27,2 MBT/cM?, 3 NiABHIIEHHAM
MIBUJIKOCTI TOTOKY mojawi manmmBa 5% H—Ar 3 0,1 mo 0,7 /xB. PearyBanHus
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Puc. 2. 3anexnocrti enekrpuunux BiactuBocteil KIIK Bix mBuakocTi
notoky mnomaui mammBa 5% H>—Ar 0,1 —0,7 n/xB 3a mocTiifHOT
MIBUAKOCTI TIOTOKY MOa4i NoBiTps (OkucHHUKa) 1 11/XB.
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KIIK y Burisai 30iIbIICHHS CIEKTPUYHOI IMOTYXKHOCTI Ha 3POCTaHHS
LIBUJKOCTI TMOTOKY MajluBa CBIJYUTh MNpO Te, MIO KOMipKa 3ade3medye
MIPOXOKEHHS EJIEKTPOXIMIUYHOT PEaKIlii OKWCHEHHS IajnBa, SKE ITOTAETHCS.
Kepamiuna manmuBHa KOMipKa 3 PI3HHUIEIO MIBUIAKOCTEH MOTOKY MOIEIHHOTO
nanuBa yjaiui, a came 0,35 ta 0,7 ;1/xB, mokaszana ONHM3bKi 3HAYCHHS MaKCH-
MaJIbHOi IUTOMOT €JIEKTPUYHOI TIOTYKHOCTI — 26,3 Ta 27,2 MB/cM? BifnoBiaHo.
Bepyuu no yBaru HaBeseHe i Te, 10 31 IIBUAKOCTSMH MTOTOKY MO/l ITaarBa Ha
KoMipKy Ha piBHi 0,7 1/XB Ta moBiTps 1 JI/XB BOHA HE 37MaTHA 3a0e3MedyBaTH
MPOXOJUKECHHS EJIEKTPOXIMIUHOI peakiii OKMCHEHHs ManvMBa B TOBHIW Mipi,
HaBiTh KOJIM BCi peareHTH MaloTh MOXKJIMBICTH BCTYNUTH B peakiiito. Todto He
cnoctepiranock odikyBaHoro “Bimkiuky’ KIIK Ha migBUIIEHHS TIBUAKOCTI
nojadi manWBa. 3Bakalud Ha Te, LIO, 3a IONEpPEeNHIMH pe3ylbTaTaMu
JIOCIIKEHb, 3a 00paHoi IMIBUIKOCTI MOTOKY MOJayi MOBITps Ha piBHI 1 1/XB
KIIK He wMmama 3HayHOro 301UIbIIEHHS 3HAYEHb MAaKCUMAaJbHOI MHMTOMOI
MOTY’KHOCTI, MOKHa 3pOOUTH BHCHOBOK: I0JIaya MOJEIBHOTO TajuBa 3i
IBUAKICTIO 1OTOKY 0,7 JI/XB HE € paiioHanbHO0. [LIBUAKICTE MOTOKY IMOadi
namuBa Ha KIIK 0,35 1/XB MO)XHa BBaKaTH 3a JOIIIBHY Ui JTOCSTHEHHS
HaWBUIINX eNEKTPHYHUX MoKa3HUKiB podoTu KIIK.

Bapro BiaMiTuTH, 1m0 3Ha4YeHHS muTOMOro enekrpuynoro omnopy KIIK e
Maibke OJHAKOBMMH 3a PI3HMX MIBHJKOCTEH MOTOKY I10Jadi MOZAEIBHOrO
nanuBa, a came — 6,1 MOwm/cMm?, sixmo mBuakicTs 0,1 1/x8; 5,6 MOM/cM?, SIKIIO
mBuakicTs 0,2 1/xB; 5,4 MOM/cM?, axio mBuakicts 0,35 1/xB; 5,4 MOm/cM?,
skmo mBuAkicTe 0,7 1/xB. ToOTO mig Yac JOCTIDKEHHS EINCKTPUYHUX
BrnactuBocTeil KIIK BctaHOBNIEHO, 110 11 MUTOMU €NEKTPHYHUI OIip Ma€e pizHy
3aJICKHICTh Bijl 3MIHM IIBHJIKOCTI ITOTOKY I0/1aui MajiMBa Ta OKHCHUKA. Tak, 3i
301IBLICHHSIM TIBUAKOCTI TOAa4i MOBITPS HAa KOMIPKY i MUTOMHI OMip 3MEH-
muBcsa 3 16,9 no 5,6 MOm/cM?. 1le miareepmikye Toit (akt, mo epeKkTuBHA
po6ota KIIK y OinmpmioMy cTyreHi 3ajeXdTh BiJl 3AaTHOCTI KaTojaa Ta elek-
TpONiTy 3a0e3neuyBaTH MPOXO/DKEHHS pEakiii BiJIHOBICHHS KHCHIO Ta
TPAHCHOPTYBAHHS 10HIB KUCHIO Ha aHO/.

Bucnosku

[IpoBeneno nociimkeHHs enexktpuuHux BiuactuBocteir KIIK 3anexxHo Bix
MIBUIKOCTEW IOTOKIB IOgadl MojeiabHOro mamusa 5% H—Ar i oxucHuka
(moBiTpsi) Ta mpoanamizoBano podoty KIIK. 3a pesynbratamu aociimKeHb
BCTaHOBJIEHO, 1110:

MaKCHMalbHE 3HaYeHHS MUTOMOI enekTpryHoi notyxkHocTi KIIK 3a cramoi
MBUAKOCTI 1mojaui okucHuka 0,35 1/XB 30UIbHIMIOCH Maibke yTpudi, Big 11,6
10 34,2 MBT/cM?, 3 ITiIBUIIEHHSAM IIBUIKOCTI MOTOKY Tojadi mositps 3 0,15 1o
1,15 1/xB;

MakCHMaJIbHe 3Ha4YeHHsi TToMoi enektprdHoi notykHocti KIIK 3a cranoi
IIBUJIKOCTI TIO/[a4i OKWCHUKA (TIOBITPsT) 1 JI/XB 30UTBIIMIIOCH HA TpeTHHY, B 18,3 1o
27,2 MBT/cM?, 13 3pOCTaHHSM LIBUIKOCTI MOTOKY Tofadi mammsa 5% Hy—Ar, sxe
3miaroBaocs 3 0,1 10 0,7 11/xB;

3aJeKHICTh mUTOMOro enektpuuHoro onopy KIIK Bix 3MiHM MIBHAKOCTI
MOTOKY TOj[adi MaJiiBa Ta OKHCHUKAa Mae pi3HUN Xapakrtep. Tak, 3HaYCHHS
nuromoro ejektpuunoro onopy KITK 3menmysanock 3 16,9 10 5,6 MOm/cm?
3aJIC)KHO BiJI 3pOCTaHHs HIBMJKOCTI IMOTOKY IMOja4l OKUCHUKA. B Toit *xe yac
3HauYeHHsI muToMoro enekrpuaHoro onopy KIIK e maitke omHakoBruMHE 32 pizHOT
IIBMIKOCTI MOTOKY MOJa4i MOJEIBHOTO NanuBa, a came — 6,1 MOM/cM?, Ko
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mBuakicts 0,1 1w/xB; 5,6 MOM/cM?, sikimo 0,2 1/xB; 5,4 MOm/cM?, axmmo 0,35 J1/XB;
5,4 MOm/cM?, siko 0,7 11/xXB.

OTNITHMAJIGHAHA PEXUM IIBUIKOCTEH MOTOKIB ITOAadi IMajuBa Ta OKMCHHKA, 32

skux pocmimkyBaHa KIIK mpomemoHcTpyBana HaWBHINI 3HAYEHHA ITHUTOMOL
enekTpuuHOi motyxHocTi (34 MB/cm?): momensne mammBo (5% Hr—Ar) —
0,35 n/xB, okucHUK (MOBITPsT) — 1 1I/XB.
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The effect of fuel gas mixtures and air flow rates on electrical
properties of solid oxide fuel cell

N. O. Lysunenko, Y. M. Brodnikovskyi, V. I. Chedryk,
D. M. Brodnikovskyi, I. O. Polishko, O. D. Vasylyev

Frantsevich Institute for Problems of Materials Science NASU
Ukraine, 03142, Kyiv, Krzhizhanovsky str., 3
E-mail: lysunenko@ukr.net

Fuel Cells are one of the most efficient and environmentally friendly devices for electricity
generation, which are developing rapidly and are already in the early stages of
commercialization. Solid Oxide Fuel Cells (SOFC) areone of the most promising their types due
to the highest efficiency, fuel flexibility (H2, CnHm, CO etc.) and no needs in platinum group
catalysts. The performance of SOFC is affected by various polarization losses, which
aredependant on selected materials, their structure and SOFC operation parameters. Over the
last decade, much attention is given to the study of SOFC'’s electrochemical properties at different
operating regimes: temperatures, fuels, fuel and oxidantflow rates etc. The work is devoted to
studying the influence of the model fuel (5% Hz2—Ar) and air (oxidant) flow rates on electrical
properties of Solid Oxide Fuel Cellat 800 °C to determine the best combination of gas flow rates,
which provide the maximum values of specific electric power. The fuel (0,35 I/min) and oxidant
(1 I/min)flow rates was found as the optimal operation regime of fuel and air supply for the SOFC
tested. The highest electrical densityto be ensured by the model fuel was determined as 34
mW/cm?. The amount / flow rate of oxidant and fuel gases supplied to the fuel cell does not
correspond to the ratio of the reagents of the chemical reaction of oxidation of the fuel. This
difference is explained by the fact that the SOFC effectiveness of fuel and oxidant utilization
depends not only from to the properties structure and materials of each components: anode,
cathode, electrolyte, but also from concentration of fuel and oxidant in model fuel or air, which
also creates a barrier for oxidant and fuel molecules to reach the reaction zone.

Keywords: Solid Oxide Fuel Cell, electrical properties, fuelgasmixtures, hydrogen, oxidant.
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