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Synthesis and Electrochemical Evaluation of Lai—xSrxCoQs; Cathode Material
for Zinc Air Secondary Batteries Application

A58’ Meyxa?
(Seung-Wook Eom"®® and Yang-Kook Sun?)

Abstract

We synthesized nano-sized La;—xSrxCoOs (x=0.1~0.4) cathode catalyst for the zinc air secondary
batteries by citrate method. And we measured the cathode’s electrochemical characteristics according to
content of strontium compose the cathode catalyst. We controlled the pH of precursor solution by 10
in the process of manufacturing the precursor. We heat treated the prepared precursor at various
calcination temperature (500~900 ), and examined the optimum calcinations temperature by XRD
analysis and electrochemical evaluation. We examined the ORR (oxygen reduction reaction) and OER
(oxygen evolution reaction) performance of the prepared La;«Sr«CoOz catalyst powder. When we
consider ORR and OER performance simultaneously, Lap7SrosCoOs catalyst has shown the best
performance because of its lowest voltage deference between charge and discharge.
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Fig. 1. Process of manufacturing the cathode
catalyst.

7o) Foje EAFR AL Vulcan XC-72

EAELH Azg &F EZ0E2 FUl8 TEsH
1N 7% n&2E7Y(Carframo BDC 6015, Canada)
2 o]&3le] 2000 rpme = wRFEIH T
EgE &g LB ¥3 120 T &R
g3ty SdE 88 B8 FEAA Az ¥
SRS Az FIFE H4H3}] Qs A
Z Bdd oiZayl 4EL HUvlEslY HOXE
e 2 ¥E % Roll pressE ©)
AL Ested o 400 m FAY sheetZT AZ3A
v} o] sheetd] FAAM=Z Al€E Ni mesh (574
230 m)E At ThA] 450~470 me] AFE A
&9t

oo
rk
o
=
[}
jat]
=
3
aq
ofs

23 MERMX] 7H 2 MYHEF

ofZol Arigatd EXAE HrlEs]) HEd o
g 37 Zo] MEANFAAEZ FHHAT. 7EHT
€ SHE(standard hydrogen electrode)oll o &}
0098 Vol EZ Ast4emZF(Koslow Scientific
Co. USA)E Alg3dx, AAd=L Pt meshE,
Aef-e 85 M KOH FE4&, 281 AFHAF
2 20 2AEZ Axg $FE AMSSAT

AzH Zvje] XRDEAME 9 X-ray
diffractometer (1830 X-ray diffractometer, Philips)
£ Agsigen, 39 guTE EME 9o
scanning electron microscope (S-2700, Hitachi,

Japan)& AM&-3F ot

PTFE dispersion + H,0

Ultrasonic +— Carbon black
e =
homogenizing

«— Catalyst
Mixing (1h)

()= |

Dehydrated mixture
l«— Isopropyi alcohol

Paste

(v} |

Sheet

Hot pressing
ey = l«— Ni mesh

Cathode

ag 2. ¥59 Ax¥
Fig. 2. Process of manufacturing the cathode.



NEAR o] H718ke H1E YsfA= Potentiostat/
Galvanostat (VMP3, Princeton Applied Research)
g AHE3 YT

=

Teflon

Reference electrode
(Hg / HgO)

+——— Glass

Counter Electrode
(Pt mesh)

Electrolyte (8.5 M KOH)

— Working electrode
(Cathode)

Oy 3. BMEAFAA] FA
Fig. 3. Structure of half cell.

24 H7I85 MBI} wy
Y9 BY-EI5H L cRAGAREAL

LSV(Linear Sweep Voltammetry) ® CV (Cyclic
Voltammetry)71 & ol &3ttt AdHu=
Potentiostat/Galvanostat (VMP3, Princeton Applied
Research)& o] &3t A|E3t ™ scan raterx 2
~ 5 mV/s& 3%t LSVE cathoded] 21715 +=
A4S M3 AA cathodedl 7 & & Q& Ao
AFEEE ZH392ed cut off voltagex: -0.7
VE &3t CV 23L& 04V ~ 06V dYF
el d3) A5

=}

3. 2% % n¥
ok 2 Z |

3.1 d3x09 IR 24
a8 4= HF e slazAcE BuEHE= 700 C
oA 2A1F ¢t 3kA% Lai-,SrCoOs (x=0.1~

04) ¥=Zvle] XRD HHS E4std yehd A
Adl, Sr*'el @z BAY LF FHIZERA}
olE F2E /7 Aoz AT 4 Ut

ANAAAN 23 =FA, ANLA A53, 200843 5¢

2500

2000

-
@
S
-4

1000

Intensity {a.u.)

500

NN

20 30 40

33 4. La;-«Sr«Co0s
Fig. 4. XRD patterns

©

33 5. Lai-«SrxCoOs

50 60 70
20/degree CuK,

Zvje] XRD 24,

of Lai-xSrxCo0s(x=0.1~0.4).

209 RS e
5 nm oIl 17 A&

(x=0.1~04) &w¢ SEM

ARZL (@) x=04, (b) x=0.3, (c) x=0.2, (d)

x=0.1.
Fig. 5.
(a) x=04, (b)

32 &3 Y o
ABOs EHl9 F

B
S A oEE

T ]

L

Ly

449

SEM images of Lai-xSrxCoQOs (x=0.1~0.4);

x=0.3, (c) x=0.2, (d) x=0.1.
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Fig. 6. Cathodic polarization curves of

La;-xSrxCo03 (x=0.1~0.4) cathode.
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Fig. 7. Anodic polarization curves of

La;-xSrxCoQ0s (x=0.1~0.4) cathode.
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