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Abstract Theferrate (VI) saltsthat have Fe element in an unusua V1 valence state may be one of the

best choices of high-energy batteriestcathode material, because ferrates (V1) are capable of the three-electron
reduction, their reduction and decomposition products are nontoxic and environment-benign. One and a half

century after the K,FeO, synthesis, the chemistry and electrochemistry remains relatively unknown because
of the incorrect knowledge of ferrates (V1) instability. The studies of ferrates (V1) used as cathode have been

renewed recently. Many achievements have been made after the Isragli scientist Dr. Stuart Licht published

their results on Science magazine that the alkaline ferrate (V1)/Zn batteries can provide 50% higher capacity

than conventional akaline batteries. In this article, the reasons of ferrate (V1) salts instability, methods of

avoiding ferrate (V1) salts¢decomposition and influences of some modifiers such as SITiO,, Co,0;; MnO,,
In,0;, KMnO,, (CF,), on electrochemical characteristics of ferrate (V1) cathode are reviewed.
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Fig.1 Comparison of structure and electrochemical characteristics between BaFe(V1)/Zn and conventional alkaline batteries™
Fe(VI) (D , A G<0, Fe(VI)

Fe(VI)

Fe(VI)

(34,

1868

Fe(VI)

KOH

o

o

FeO,* + 3/2H,0 == FeOOH + 3/40, + 20H"

, K,FeO,
, Ni(ll)  Co(ll)
Ni(l1) 01X10%mol/lL , K,FeO,
(D o

Georges Leclanche

Fe(VI) ,

Fe(VI)

1)

, BaFeO,

. Fe(VI)

&)

Fe(IIT) ,



http://hxtb.icas.ac.cn

Fe(V1)
. Fe(VI)
Mn
3 Fe(VI)
Fe(V1)

o

31 KOH

K,FeO,

Nernst s

s

[5-1]
LiOH. NaOH. KOH
OH"

FeO,* ,
Fe(VI) ,
Fe(VI)
(8 Fe(VI)
BaFeO,
BaFeO, (
K,FeOQ, ),
<2X10“*mol/L),
Fe(VI)

(1) ,

: FeO2 +8H" +3e== F&*" + 4H,0
: FeO2 +5/2H,0 + 3e == 1/2Fe,0, + 50H"

2002 65

wb1

(  PbO,. HgO. MnO,. NIOOH >

MnO, )

0.1%, Fe(VI) ,

(1) , Fe(VI)
Fe(VI)

505nm s
FeO,*

,FeO,>
FeO,>

F=2.2V vs. SHE

FeO,% ,
FeO,* ) FeO,>
Fe(VI) . (5]
Fe(VI) KOH
(~13.5mol/L)
N OH"
; Ni(OH),
Ni**. Co* ;
, Fe(VI) .

CsOH ,
o KOH

FeO,>
Fe(VI) ,
Fe(VI) ,
K,FeO, BaFeO,,
K,FeO,
, KOH ,
. . KOH
Ba? + FeO,> == BaFeO,, KOH  Ba(OH),
6mol/L KOH Ba(OH),
12mol/L KOH .
“« o , Fe(VI)

Fe

Fe(VI)

F=0.5~0.65V vs. SHE

K=[NiZ][OH]2=2X 10%5 (

5%,

s

570nm.390nm  675nm

. Fe(VI)

(2
3)

Fe(VI)

Fe(V1)

Fe(V1)
Co(OH),

Ni%*, Co*

[FeO,”] ,

Fe(Vl)

K,FeO,
Ba(OH),

(BaFeO,



http://hxtb.icas.ac.cn 2002 65 w51

, o, 1mol/L LiCIO,
, 394mAh/g K,FeO, . , BaFeO,
s SFeO, BaFeO,, K,FeO, [,
4 Fe(VI)
Fe(V1) 3 , . Fe(V1) MnO,
1. ,
1 Fe(V1) MnO, ( : MANg)
Tab.l Thetheoretical capacities of Ferrate (V1) salts and MnO, (mAh/g)
NaFeO, K,FeO, Li,FeO,  Ag,FeO, CaFeO, SrFeO, BaFeO, MnO;
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Fig. 2 Influence of oxide modifiers on discharge characteristics of alkaline BaFeO,/Zn battery®”
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