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C BOAHLIMMU INIEKTPOJINTAMU

TonnueHble anemeHThl (fuel cells)
«baTtapeunkn» (primary batteries)
AKkymMmynsaTopbl (secondary batteries)
MeTannorngpunaHble akkymynsTopbl

M'Mopwa nannagnsa Kak Moaernb NPOLIECCOB MHTEPKaNALNK



10.7
ANeKTPoOXMMmnyeckme UCTOYHUKN TOKa

_ [lpobrnema
Tpebosarus:  [Ipo6rema mepmModuHaMUKU, KUHEMUKU Obuwas
8bI6op pacmeopumerns l l npobnema
- Bbicokast 9[C; v
- Marnoe oTkoHeHue HanpskeHns oT OAC; U = FE — | AE, |- |AE, |~ IRy,
- BblCOKas yaenbHasa eMKOCTb; 4 4
- BblCOKas yaenbHasg MOLWHOCTb;
- HU3KUN camopaspsa
llepsuyHbie: Zn-MnO, (anemeHT JleknaHuwe); Zn-0O,; ..... NMATNEBbIE NCTOYHUKU

BmopuuHbie (akkymynamopsi): Pb-PbO,; Cd-NiOOH; Zn-Ag ..... TBEPOOINEKTPOSIUTHbIE

TonnueHeie anemeHmsI: H,-O,; CH;OH-O,;N,H,-O,; .....
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OF McGraw-Hill
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BeccMmbICreHHO onpeaenAaTb NONOXUTENbHbIA N OTPpUUaTesIbHbIN
anekTpoAbl Mo 3HaKy noTteHuuana — 3HaKk 3aBUCUT OT CUCTeMbl cpaBHeHuUA!!!!

[NoTeHuynan,
@ @ >
0 1.23 H.B.O.
PaBHOBECHbIN PaBHOBECHbIN
noTeHuuarn noTeHuuarn
cuctembl H*/H, cuctembl O,/H,0O
Mpwn pH =0 Mpwn pH =0
S BbliaeneHve
Boigenenne | VioHusauna H, BoccTaHoBneHne O, | o0 ©:
rasa H, )
aHopn KaTtopn
FanbBaHW4YeCKUN/TONNINBHbLIN 3N1IeMEeHT
KaTo
A, aneKkTponusep aHon

3Hak TOKA Bcerga oonHakoBbIN: - HA KaToAae, + Ha aHoAae

3Hak MOTEHUWAIIA kakon yrogHo, B 3aBUCUMOCTWN OT CUCTEMbI CPaBHEHUA,
a pasnu4yune TONbKO B TOM, Yeil noTeHuman bonblue (aHoAa B anekTponusepeg,
KatoAa B ranbBaHM4Y€CKOM 3JfIeMEHTe).




The Interconversion of Electrical and Ghemical Energy

The Electrolysis of Water and the Hydrogen—Oxyaen Fuel Cell
!

aneKkTponusep

equilibrium cell voltage

cell voltage

TonnUBHbLIN
3NeMeHT

cell current

Figure 1. Schematic voltage-current dependence in a driven cell (a) and in a
solf-driven call (b).

Journal of Chemical Education Volume 65 Number 3 March 1988



MeTannbl Kak TonnamBo?

— —
Zn
Feed
Cathode Anode
(+) )
Air In Electrolyte Fuel Cell Reactions
o Cathode: /2 O, H,0 +2e- 9 2 OH-
Anode: Zn +20H- = Zn0 + H20 + 2e-
Overall Reaction: Zn + /2 0,2 Zn0
/]
Excoss [« = : Zinc and air are fed to the fuel cell.
Air Out ZnO is remoev by the flowing electrolyte.

NMpoueccbl aHOQHOrO
pacTBOpeHus MeTanmnos



AnemeHT NeknaHwe, 1.5-1.8 B MNepBuyHbIe

Zn | NH,CI | MnO,+ C|C

Zn + 2NH,Cl 4+ 2MnO, — [Zn(NH,),]Cl, + MnOOH

LInHk-BO3aYyLWHbIE (BO3OYLWHO-LUNHKOBLIE), 1.4 B

Zn | NaOH | 0,(C)
1

Zn + NaOH + -0, — NaHZnO,

2
OkcngHo-pTyTHbIE, 1.34 B

Zn | KOH |HgO | C

Zn + HgO + 2KOH — K,Z2n0,+ H,0O + Hg
INnTtnesble, 3 n bone B

4 11+ 250Cl;, —4 LiCl + 80, + S

MUOHUIIXIIopuod



CBMHLIOBbI aKKyMyIsiToOp BTopu4Hble

Pb | H,SO,| PbO, | Pb
paspPALI
Pb + PbO, + 2H,S0, = > 9PhSO, + 2H,0

SApHEeHHe

3 5 3NeKTpoKpucTannmsauus
XKenes3o(kagmuin)-Hukenesbin, 1.35 - 1.4 B

Fe(nnu Cd) | KOH | NiOOH | Ni

Fe + 2NiOOH + 2H,0 =—————= 9Ni(OH), + Fe(OH),:
JApHEeHITE
UHTepKkanauma npoTtoHa
paspam
Cd + 2NiOOH + 2H,0 = > 9Ni(OH), + Cd(OH),
SApHEeHHe

Huken b-MeTannorngpmngHbolie

6H" + LaNi; + 6¢ — LaNi;Hg

CepebpsiHO-LIMHKOBbIE UHTepkanauma atoma H
Zn | KOH +K,Zn0, | AgO nnu Ag,0 | Ag
paspsp
27Zn + 2Ag0 + 4KOH = > 2K,7Zn0, + 2Ag + 2H,0 °

SaApAAeHHe



Mpamas aHanorna mexay copoumeun ns razosou pasbl
N ANEeKTPOXMMUYECKOU MHTEPKanAaALuuen. rmapuabl
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OkTaspgpuyeckune
nycToThl (X <1 B PdH,)

TeTpasapunyeckue
nycToThbl (X >1 B PdH,)
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UHTepmeTannuabl AB, (A = Zr+Ti, B = Ni+V+Mn)
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AB; (LaNis) v @DYHKLMOHMPYIOT B LLENOYHbIX pacTBopax!

AB; (CeNi,)
BTopoun anektpoa — NiOOH/Ni(OH),
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HNPUMEHEHHIE DJERTPOXUMUIYECKOM dKCTPARIIH
I M3YIERIT HABOTOPAKIBAHIA METAJLIOB

Epanuenwviii H.T. onektpoxumnsa 18(1982) 1174

[Mpun 6onbLIMX BpeMeHax NOTEHLNOCTAaTUYECKOMN SKCTPaKLNUU N OAHOPOAHOCTH
obpasua ¢ TonwuHom L.

In i (2) =In (nFcgkage) — (kanel L) £
Ini(¢)=ln (2nFcg"Du/L)— (n*Dg/4L?)t

bg £ (MA/cm?,

N OrpaHnyeHuns:
" Pd nnactunHa y
g8 " [OvcnepcHbilii Pd
_ * +TedroH - HEBO3MOXHOCTb Uccrneno-
i BaHWA 3aBUCUMOCTU D oT
- cocTaBa MHTEpPKanAaTa,
| L=20MKM P
4,0
A -Hey4eT pearnbHOW NoPUCTON
B CTPYKTYpbI (3TO TpebyeT
- YMCNEHHOro peLleHnsa)
4,0
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Pa3pa6OTKVI HOBbLIX He-JINTUueBbIX NCTOYHUKOB TOKa.
AJIeMEeHTbIl B BbICOKUX CTEeNneHAX OKUCIrieHns

Mean Activity Coefficient at 25°C

Fe(11L/'VI) mmolkg?  KOH

0.001 0985
The known super-iron-based cathodes (including those utiliz- 0.002 D?E
ing MyFeOs and M'FeOs. where M = Li*, Na*®. K™, Cs*, Agt 000 ol
and M’ = Sr**, Ba*t, and mixed cation salts) can be discharged ,:.:.:,E,:, 0,871
in alkali media, in accordance with the generalized reac- 0.050 0821
tions: 0.100 077
0.200 0740
FeO,” +,H,0 + 3 ¢ — ',Fe,0, + 50H": o e
E=06VwvsSHE (1) 2.000 0.860
3.000 1697
10.000 8110
o 15.000 19.0
20.000 284

FeO,”” + 3H,0 +3 e — FeOOH + 50H:
E=0.6Vvs SHE (2) 14



