Theories and Applications of Chem. Eng, 1996, Vol. 2 No. 1 957

E- AL o] &% 2ulM LiCo0, £ A4

Mok AW, F A4
FYFRSYATL, VIR AT

Synthesis of ultrafine LiCo0; powders by the sol-gel
method

Yank-Kook Sun, In-Hwan Oh’, and Seong-Ahn Hong'
Samsung Central Research Institute of Chemical Technology
*Division of Chemical Engineering, Korea Institute of Science and

Technology

A2

SHATRE Ze= LiM0, (M=Co, Ni, Mn, V) £ =2 duix UYxE =
2§ olapdxe 2 YEIE e A7rt A YoH(1-3]. o]F A
LiCo0;= A Z7} tdslr] gf2o] ofE A3EHY o g d27 21385
gow, TP ot SETAA A5 AR N HZEAE FE By 9
tl. LiCo0, B4 I+ 7F3 gwtzel '%“a’;li 7} 2o #48E =+ st
3Ee EHIZ EYEY & W 2F9Ee A ARG [4], o] wo
SGH2 2YT e G7] YT 5-10p 371.4 < E9YA €2 9=
TEE AN 22YAte] 27l GASA Aojstr] Takste] £FA o] "ol

A5 U Aol et 2EHAC 22 A A
’é% 727 fEi e 2 EEY EYo] Z2YslY F2 Y EvE P

b A4 morphology g ZHe Zo] WRsit}([5]. o]lE ¢3te] &4H
ARt o]RojA gton, o]F E-AHe YL FL Ud: EF
2 HBYUHE U4E BYES 2 229 B2 A Azxg £
ot B AFoMe 2ulA LiCo0, 2UE E-AHOE A Rste] B3ty
4& 13 3T

% e
HII O ) (‘lo

N
)
2
jl

du 3o pe lo Rt owd M

-

Li,Co ZAY ¥ polyacrylic acid & chelating agent®S A}&3}o
LiCo0, €< Ao, o] YAE LiCo0, ELESAH2 dE4A, XRD, BET
9] SEM o8 ZApEqich



058 #arpatel o] £4 A 2d Al 15 1996

_ZQ—’!}Z ] _*1-/_%

PAA W $24Eu 1.52 AXE AWFEAY 300C, 400C, 55§
0C L 600CoNAM 1A, Z7] 24713t Xl ABe] X-ray
diffraction pattern < Fig. 1o vetuigleh. 300C olA Exiel
3 A% LiCo0, A B ofyzt F7he] B¢ Al #H HAH. 40
0C oM 2AF AlHEe Mo MY LiCo0.7F AAEAT. 224
& ZtE LiCo0, & 550CHAM AAEAJLH, 600CER £H42EE 57t
A7l™ 20=38.4°9F 59.53° I sharpdAl YEivdE 249
LiCo0, 7} AAEATE. o AFAE= 900C, 24 A7 ol £2FHA AR
st TAEISHECD B Ay or AZXF E-ZAo X H& 4
A %9t A7te] H™Yte AL depdth. o] chelating agent
2 PAAE AIET E-AWE ARV ¥ VR YA EYH
Ax, AAZ7IZF of$ EH7] e FRAYAN WS EEE FIH3kod
2EANE FAARI dEolth

PAA W £24Ev 1.5 AP AAFAHE 500%C, 5507C, 600
c 9@ 650CY] £A4 2% wWE LiCold, A8 HIEH gEHE
Fig. 200 Jebigdor 24 %9 Z7to] weh, A5 vgHy2
AMHeg Ziastgdot B AFHHoR AT AR HEHYL
Ads =o] Wz Y& Cyprusat AE (0. 21m'/g) B} A3 =
el AEES S50CAM AT A AR vEHEHLE 9F 9.0
m' /gl ® Cyprus® 2R ¢F 42uf} 3of. B AFHPPLE AR
3 2-AME T LiCol, A ARA F& 22T T2 2HAT
o7 2 HEHHE e AR AR shestt

AMFAC PAA W) £ 258w Hile wE (oluf PAA W 33
Byl = 0.5, 1.0, 1.5, 2.0) A®e XRD pattern¥ Fig. 3¢
getygdok, oju z+ AAFTAE 600C, 1A, FIEHAVIFAAH &
Aetgth. B A7 AT ARE PAA O $F45En WIS B
Aglol HT-LiCo0,7} A=A, PAA o FZ&Ewst 715
Nge AAEE FtskAch

M&d Fig. 3o vebd (a) ~(d) o ZF £L& ol &3kef, PAA
o $F4Eulo] wE nEHY WIE Fig. 4o YERAT. PAA
o 45807 ZUIESE AR wEUEHE FHEATE PAA
W 2258wy 290 wlEHEHL 17.4m?*/ goldew, o] ¥k
e CyprusAte] IZRHETH 83u] vk PAAYS Frlel we, 2H
w9 uEWEH Zytzt: olfE I Tol HAYE+ AT
PAAX chelating agent 2% ofuz} LiCo0,2] Aol HLE



Theories and Applications of Chem. Eng, 1996, Vol. 2, No. 1 959

g4 ZFFd AAFTA ARA © @ kel PAAYE AM&EH,
cross-linked ZAAFTAE Fol&o mobilityE © HdA7H,
LiCo0, Aol TL3I v w2 uHgdL AFEoh ol PAA &
o]l ZIE+E L2 L2HAXZAM LT AR H BEA LE
#AE £ Yok uB @2 ool PAAYE AM&ETH, PAAYE £

e F o @He 49 CO% CO,.7t WAFHo Ao B
& Z2AA F2AAHA dadg dov. I ', PAA ol
R How, FRAAHAIULT FET HZdE AHZIAEIL
B dA3gos AEF PAAYL o] ®HSld A Fol, YEHRE
THE & ARtk

PAA ™ 2ZSEH 1.0 & 550C% 600CoAM 24T ARS S
EM AF2& Fig. 5o Yehdidh 550C oA £4% Axe WL
ozt F7¢ 7] 0nmE e FET FH2 UAAE FAEHA 9
dom, 600C oA xRt ABE Fe] o] HUEGUeH 1 H
ZY7AL 0nm ok 2ujA E¢dd 2 BUZLE He o=HT EYe
2B 2aHAg &£554d JdsHA2] Cathode B A -z
, AANEEH, 71AH B 2 9FE uvAE Fo¥ g<le]

2 Aot

U

M
c

1. K. Mizushima, P. C. Jones, P. J. Wiseman, and J .B. Goodenough,

Mater. Res. Bull., 15, 783 (1980}.

. J. R. Dahn, U. V. Sacken,and C. A Michel, Solid State lonics, 4

4, 87 (1990).

3. C. Plichta, M Salomon, S. Slane, M Uchiyoma, B. Chua, W. B.
Ebner, and H. W. Lin, J. of Power Sources, 21, 25 (1987)

[ o]

4. J. N. Reimers and J. R. Dahn, J. Electrochem. Soc., 139, 209!
(1992).
5. N. Miyamoto and 1. Tanabe, Denki Kagaku, 58, 663 (1990).



960 stetEate) ol 44 A 29 A 1k 1996

(d) 3‘4_
E
S~ 1 2 -
«©
0 5 I
o
2 J.A__.L.JL A AL gtOF
] (c) 8
- T
£ ol
~ o s
% e _______.L._;_a.__.'.\_‘__‘-‘ 1 8 s
%
g b) o
o 1
5 | 4 * * =
= ! 450 550 650
L JL, N N Calcination temperature /°C
(a) ! i -
L o J‘ Sk R Fig. 2 Calcmatlor:l temperature of specific surface
" Mo o Lol area of LiCoO: preparing by PAA/total
10 20 30 40 50 60 70 metal ions of 1.5.
20 /degree
Fig. 1 X-ray diffraction patterns of gel derived 15F
materials PAA/total metal molar ratio of
1.5 cakcined at various temperatures. :
(a) 300C, (b) 400T, (c) 550C, (d) 600T.
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5 Molar ratio of PAA to total metal ions

"“',' Fig. 4 PAA/total metal mola ratio dependence of

~ , specific surface area of HT-LiCoQO2 calcined
- . at 600%C.
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Fig. 5 Scanning clectron micrographs of

the powders calcined at
20 /degree (a) 550 and (1) G0OTC.

Fig. 3 N-ray diffraction patterns of gel derived
materials of various PAA/total metal molar
ratio of 1.5 calcined at calcined at 600C:
(a) 0.5, (b) 1.0, (&) 15, (d) 2.0




