Journal of the Korean Electrochemical Society
Vol. 12, No. 4, 2009, 342-348

olAZ7|AR] L Pr,, (Sr, Ca), CoO; FFZn)] A= U

75t =4

(2009 118 5 42009 11 204 A=)

Preparation and Electrochemical Properties of Pry, (Sr, Ca), CoOs
Cathode Materials for Zinc Air Batteries

Sang-Hun Heo*, Seung-Wook Eom, and Hyun-Soo Kim
Korea Electrotechnology Research Institute, Gyeongsangnam-do 641-120, Korea

(Received November 5, 2009 : Accepted November 20, 2009)

olAFT|o|AA = AoUAUEF ool 3gRIskH ol e AzTrte}l galAle] Asd AR
o7 U FFH9 A vlE| v¢- kgt S8 7L SN, &Y kel FHeksl who)
om F=gloa AbaabAl d B3O ufg 2o LAY 5

2 FuEe] A3E 72t el F ko] JAEEA 27] OCVERE HAJHE 3
28} Al71E Aol A A Bl o
TAMHEE 0] &3] Pry(Sr, Ca),CoO
TGA 55 ©]&3kd A3, ol o4 Y=9] 3 2 sl E3AAAF 5o A7)

[e]

R
0_>C4 o
ofr
1o
b
=)
=
i3
fru
o,
i
o,
o
&
=
e
re
-
=2
2
rir

[

.

-

s dAsty 72t BdEe E4S XRD, SEM,
=l

1
31514 542 B7Isjo] 710] AT La,SrCo0s, LanCaxCoOs 52| Sof urt el
258 2% AU

Abstracts : Zn/Air secondary batteries are high energy density type and environment-friendly.
Also, they have safer properties than batteries of other type by low manufacturing cost and
using the electrolyte solution. But, they have a weak concerning large output discharge. Oxygen
evolution reaction(OER) and oxgen reduction reaction(ORR) in aqueous solution make a result
of a decrease of cell efficiency and life span. Therefore, to minimize the voltage drop from
between OCV and charge/discharge voltage is key point. The problem should be solved through
developing catalysts of high efficiency. In this study, we synthesized Pr,(St, Ca),CoO; powders
by citric method and then measured physical characteristics of each powder by XRD, SEM,
TGA etc. We examined its electrochemical properties by the cathodic polarization, anodic polar-
ization and cyclic voltammogram. We achieved results that new catalysts showed better per-
formances than existing La, Sr,C00;, La;,Ca,CoOs, ect. catalysts prepared in our lab.
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Fig. 1. Process of manufacturing the cathode catalyst.
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Table 1. The abbreviated specimens of experiments.

x in Composition Abbreviated
Pr1-xSrxCoO3 Composition
0.1 Pr0.9Ca0.1Co03 PSCI1
0.2 Pro0.8Ca0.2Co03 PSC82
0.3 Pr0.7Ca0.3Co03 PSC73
0.4 Pro.6Ca0.4Co03 PSCo64
0.5 Pro.5Ca0.5Co03 PSC55
0.6 Pr0.4Ca0.6Co0O3 PSC46
0.7 Pro0.3Ca0.7Co03 PSC37
x in Composition Abbreviated
Pr1xCaxCoO3 Composition
0.1 Pr0.9Ca0.1Co03 PCCI1
0.2 Pro.8Ca0.2Co03 PCC82
0.3 Pro.7Ca03Co03 PCC73
0.4 Pro.6Ca0.4Co03 PCCo4
0.5 Pro.5Ca0.5Co03 PCC55
0.6 Pr0.4Ca0.6Co03 PCC46
0.7 Pro0.3Ca0.7Co03 PCC37
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Fig. 3. Structure of half cell.
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Fig. 5. XRD patterns of Pr,Sr,CoO; (x = 0.1~0.7).
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Fig. 6. XRD patterns of Pr;,Ca,CoOj; (x = 0.1~0.7).
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Fig. 7. SEM image of Pr;.Sr,,CoO; (x = 0.1) catalyst.

Fig. 8. SEM image of Pr;,Ca,CoO; (x = 0.1) catalyst.
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EAS VeI, Fig. 1201 M 0589 249
PCC55 & -8 3lo 0.500 Vo] &538 FHEA
< YEeRiAT

ARBINES AR F3A5S Fig 13, 149
A= YR AT

Z - 9 A1) IR dropS cathode Agx}o]7} Zojok
AR FFE80] =4 AoA=H, Table. 291 7]
ZU IR drop Ftol 24 HAULE ol E EEFR
o] g37] wWiZel F71e] FAkAgeZ gk Folth

PrSr,CoO:F1E 483 9= SrS 0282 2|3}
AE o 7 5 AAE 4SS ddlen, B Ay
AofA] g 715 Full LagsSry,Co05 el Hlste] s
o] WAL, PriCa,CoOFE 283 7395 Cas
0552 X319 wf 7P 9 A9E 4e 5 AN
o, 50 mA/em*Juf <=3 Ad52] PCCII 71E Zuf
LaggCay,CoO:20l| B[] Adze] 7IME o2 Jepdtt.




F=277151518)4),

_ —~PSCH
2 044

E = PSC82
.t,— 024 | AE [E(Oz2,generation)]1-E[(Oz,reduction)] + pscn
= = 0.80 V @50mA/emz, PSC82 » PsCed
£ o —PsCS5
H -+ PSC46
a

Current Density (mAlcm?)

Fig. 13. Anodic and cathodic polarization curve of
Pr;.,Sr,CoO; cathode. (x = 0.1~0.6)

i et

—— .
P :m-m-m—n.—n“-‘-‘-l—i—t—'
-

Feee s

:-r —PCCO1

£ - PCC82

 0.24 . )

f AE [E(Oz,generation) 1-E[(Oz,reduction)] - pecrs

3 = 0.85 V @50mA/cm? ,PCC55 PCCES

T 0.04

:: ~e-PCC55
M— ——PCC46

216 ! :

036 -
10 20 30 40 50 &0 70 80 30 100
Current Density (mAlem?)

Fig. 14. Anodic and cathodic polarization curve of
Pr;4Ca,CoOj cathode. (x = 0.1~0.6)

Table 2. Arrangement of charge-discharge IR drop value

AV (V vs. Hg/HgO)

10mA/cm?> 50 mA/em® 100 mA/cm?
PSCI1 0.689 0.909 1.112
PSC82 0.566 0.809 0.981
PSC73 0.649 0.872 1.052
PSCo4 0.663 0.907 1.121
PSC55 0.612 0.843 1.032
PSC46 0.642 0.869 1.055
PSC37 0.668 0.874 1.036
PCC9I1 0.651 0.839 1.000
PCC82 0.619 0.839 1.012
PCC73 0.692 0.938 1.158
PCC64 0.638 0.900 1.106
PCC55 0.593 0.852 1.035
PCC46 0.641 0.890 1.095
PCC37 0.689 0.901 1.089
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