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Abstract Lithium cobalt oxide (LiCoO,) cathode powders for rechargeable battery have been successfully prepared using
urea hydrolysis method. The obtained hydrolysis-derived precursors with different Li/Co molar ratio were cacined at
various temperatures. Low temperature phase (LT-LiCoO,) and high temperature phase (HT-LiCoO,) were obtained after
calcination a 500°C for 2hr, and phase transformation from LT-LiCoO, to HT-LiCoO, was completely occurred over
700°C. The layered structure of LiCoO, was well developed with a rise in the calcination temperature. Charge-discharge
test show that the lithium cobalt oxide with 1.2 molar ratio prepared at 800°C has an initial discharge capacity as high as
152 mAh/g, and the relatively stable cycling characteristic with 9.2 % of capacity fading was obtained after 40th charge-
discharge test.

Key words Battery, Lithium cobalt oxide, Urea hydrolysis

Felot 723l 27 2lFelxA S LiCo02] 433 713 54

sty dnieked Alebelgetat, A, 133-791
R Ag, 153-801

(20041 9€ 214 H<P)

(200443 119 3Y 4 RRER)

2 ¥ gl RS o8t BEoIAHAE LiCoO, ¥ E&S FAsT LilCo & vV 2L st
glof o5 dojzl HFA= }oh‘& oM EAFATG. A Li oO L(LT-LiC00,)9t 24 LiCoO,(HT-LiCoO,)=
500°Col|l Al 2A17F 9A8] & j o2 AA ol 700°C o)A A E] Aoyt A7 =7t
Z713hel] wel LiCo0,2) &4 A A A7} LilCo2) EH]|7}F 1.20] 57 800°Col A1 Oﬂzia]d LICOO
9] 27]_9_31:01 152 mA g?. = 92%4 % (;t = 14_5}1,]1‘— }\]—]:H}Q o o]—zaz;} HL;H
A5 e AT

1L M 2 FJ% o|xAR| Y= FEHZE BF AF 1 2
A917F EaL, Ar)slelgEe] Eom H|gFo] 5%t

ojx} AR F =L AU BL U LS IR Xdﬂ%% ‘ﬁ%ﬂ LiCoOy} F= AMgEE=d LiCoO,/
28 XA AAl ZE ?frﬂlﬁ BAESAZIZI(=ES LI cdl& HdA] Aol 4VE 3 o|@durEEx

PC, FtHE, PDA 5)9t 7], AAAZF(MP3, tiX€7F 1070 Whikge-& =TH2]. LiCoOs= cubic(LT-LiCoO,)2t
W, A= F) 24T, 43l A719E5 AR-S A rhombohedral(HT-LiCoO,)9] F 7HA A4S 7Hth
AATE 7P F238 240, F Ao AMFES F [3]. A AAAQ LT-LiCoOs= spind-like -3 (space

o5l A FEZTH]. group Fd3m)= Co™ ©]2¢] 6%} 2JE42]¢l octahedrd

Bayrteol] EAlshH, STt 29de] FPFeR
"Corresponding author Z - AFolA HT-LiCoOEth we W&
Tel: +82-2-3282-2464 epd 1;].[4] e AAAC) HT-LiCoO,= =x 7z

Fax: +82-2-3282-2475
E-mail: kthwang@kicet.re.kr (space group R3m)€ axii=



268 Y ong Hee Jung, Kui Won Kang, Hun Cheong, Un Gyu Paik and Kwang Taek Hwang

A LiCoOE Alxsk= Wl 2, o)
om el goldwt 71AL] AHE witel] 2ol
2 de] 8= . ABkEoY BelE 52 ARS
T e W ukA diie] EEE RHUXE
ZIAZIAY, 900°C oPde] =2 A oA Az
Aol olaf @Al HT-LiCoO,7t SHIETHE]. Aol
= 24 (s0-gd)[6], 1A (emulson)[7], 4§ (molten-salt)
(8], 5+ (hydrothermal)[2] ¥ Fol vt WP 34
Hell vjg)] W2 GAglmet e GRAIZe] AelH,
Y& A7t Golslal v A7]e] e 9 7Fssitt.

B ATl ARge whHe gl Hdde] @ FF<
FHof TR e R SRA HHE Halr] flske
Agg sl s S 8o oA #dsi
ZIgA 7] WhHoltH9]. S8l SHerbA] ool &
A o] MA3] FYE7] wiEel] FHEe] g YA
Al 273 FdEA BE F de ARl Ut

1R ofN o N 0

)

FQA SJste] Polrl PARE Aol Haluks
o] AaEa, T P Ay AT A
Z ootk E #Y PAEe TR e 94
e YorA ek HAPA] olFolER IwE ¢

+ HT-LiCoO, @3S 4338t} LilCo sxr|et 4
A 22E WsPAZN, FEE BEE o)gste] A

549 8 A71ekek S4& skt

2. Al

. Al HIHA

oHd

]

2.1. LiCoO, 29| Az % 54497}

ZUYUEZ lithium hydroxide(LiOH + H,O, 9% Showa),
cobalt nitrates(Co(NO,), - 6H,0, 97 % Dagjung), -$-&l|°}
(H,NCONH,, 99% Showa)s A}&3llen, 24
Li,CoO,2 Li¢] S 243l x& 1, 1.1 183l 122
Ha Y A d8EE dFvY e ¥
120°Ce] Az 4XZE Bt NESAIA HTAE AU
o} HkS 3 Aol AAle A7|ZE ARESle] 800°C, 2
AIZF ERF F7IRE9N716IM A Eilen, AAde g1
3l9ith. Li/Co=12Y wf uukgrdo] EASIA] 2tar 4
o] 7P EQkom R |j/Co=1.29] ATAZ A xsl
x| me ARl wske #Eslr] s 500,
600, 700 28|37 800°CellA] 2A]7F F<F B 2]3i3itt.

A7Ae] d4E4L TG-DSC(TA Instruments, SDT
Q600)= ARE-&1™, 1000°C7HA] 5°Ciming] A0
S48t I el AR A4S flste] XA
314 847](Mac Science, MO3XHF22)2 A}&-31%1.0H,
FAPA9](20) 10%04 70%]3, FA} £5%E 57min

o A& B TEAe] LiCo0e] HAE ol= ol
< FolH(A=5145nm)E ARE-g 2EEA7] (Renishaw
2000y AR&-3t] ZA38IoiTt,

22. ASAZ 2 A EXA=

o

dojzl FHe] ZF - W AlFE 98] coin cdl(CR
2032) FEfe] hdf cells A|zsiden, =2 &4 Li/
Co=1.20]3L 800°CellA] 2217+ &<t dAEgk LiCoOo,
g ARSI, 252 Lig ARSI

=S LiCoO, 85wt%, %717 (Super-P) 10 wt%<}
71412l NMP(n-methyl pyrolidone)ell ¢+43] =91
5wt%e] AFA|(PVDRE ddshAl &3tele] &8Els
Az & F, Al foilo]l =3x3le] 110°C AZ7]oA S5
3] Az, AxE S roll pressllA 28 60 um
o] FHAFAZS FAEUT}E. Separator= celgard 2500,
s 1Me] LiPF7F E917F EC:EMC=1:25 A}
83193, coin cel AxE Ar 7kA22 ZXE glove
boxtHell A Al &taiTt.

Az celd] d71stebd SAW7Re 8 A7)
(WBCS-3000, ¥olel)E AR&3te] AHF QA7pes
ZA3N0 L, 3~4.3Ve] AALelA 0.4C, 0.2C, 0.5C,
1.0C Z8]3 20CY Z7Ao® HAFE v AldS
Z18y 33T,

3. g3t 3 nE
3.1. dof 7eeE-s)

ol 7ErEElEe 84 B & H2 F 71
o3l 7ieslElaL, §e] pHE F7HIA #dE o]
oA Hrt. oluf A== 71Edl= 70°C o) dollA]
AA8] dojubtrt 90°C o dellA] mEA] Fs €.

Feloke] Eallags AmEY, SEoks TrElE
dyole} HNCOZ H-sl € tH10].

CO(NH,), —» NH,+ HNCO

b = 404, HNCOE= NH ¢ CO,&= v,
PEUolz FAE do] NHE ®git).

HNCO + H"+ H,0 - NH,+ CO,

NH;+H" - NH,

HA AE H'E 83 OH7F Hot pHZE S713itt. o
% cobdt nitride= 32> OH9} Wk3-3le] layered double

hydroxides(LDHs)2!  M(OH),_(NO,), - mH,O(M = Co,
Ni, Cu, Zn)= AA3t}[10].



Synthesis and eletrochemical properties of LiCoO, powders by urea hydrolysis 269

100

50

215.96°C e ds

Weight (%)
Temperature Difference (uvV/mg)

DSCH -5
50 . 1 . 1 . 1 " I . I
0 200 400 600 800 1000
Temperature(C)

Fig. 1. TGA and DSC curves of the LiCoO, precursor pre-
pared by the urea hydralysis.
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Fig. 2. X-ray diffrection patterns of LiCoO, powders calcined
at 800°C for 2 h with various Li/Co mole ratio.
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Fig. 3. X-ray diffraction patterns of LiCoO,(Li/Co=1.2) pow-
ders calcined a various temperatures for 2 h.
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Fig. 4. Raman spectra of LiCoO,(Li/Co=1.2) powders cacined
at various temperatures for 2 h.
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Fig. 5. Specific chage and discharge curves of the urea
hydrolysis-derived LiCoO, powders calcined at 800°C for 2 hr.
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Fig. 6. Specific discharge capacity upon cycling for different
discharge rates.
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Fig. 7. Specific discharge curves of the urea hydrolysis-derived
LiCoO, powders cacined a 800°C for 2hr with different
discharge rates.
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