F21% %3 T AL kL 2 4R Vol. 21, No. 3
2006 4£ 5 H Journal of Inorganic Materials May, 2006

X E RS 1000-324X(2006)03-0627-06

Li; 02Co,Cr,Mn,_, 0, BIE 48 & pk K MEEE TR IE
Tl BRE L B E 2 BHE R

(I REXFHIFR, RE300072;2. LRARZKEMAEL L EFR, =d
650093)

HE: RHABEMESREETFIERMBREAM LioeCorCryMna_z—yO4, HF55ITE Co o
Cr RRBREX YRS, SR, B R N A m. SR, BRI E
7 Co . Cr ) LiMn2 Oy MKIRIRFEE IR A L5405 & O B 42 2 i A 3 I ma s/, AT B 2R
AR LEREBRELR, AF TREEMOVGAR, AR MHE T 58 B B A # Jahn-Teller
O A Mn®t (AR R, #B%% Co . Cr J§ LinooMnOs YA RGP T, HEE3B R
T sd/s, (BB B 0 o A et i 1 SR E

x # 8. FEAMHY; Co. Cr#ly; wibZyERE; Wbt

hESES: TMII2  XE#RIRE: A

1 5|8

FEEFE. MR, MIE AL, RiAMHRRE LiMnoOy FE VB 7 R it
IEAR BRI H Al E AR BB WL B A T Z A AT, HEA SR EE AR M. 7520
RE 22 S50k 1. X B JRAE SO A B AR A 454 & A Jahn-Teller W 722 711 4 76 HAL A W HH 1
f s 3 AR BN B R R X — [l B AN O, T KRR
LiMnO4 i 45 7 AR 2, Horp LU A & REE S o0 8] 8L, oAt 7 ¥E T2 R 20 A E oAk A
= UL L LB R B T ARG % Tarascon fil Jong %5 78 Ak “EHL” YR 54 A
AERENIERER. ASCE “E8” iR R, RAEAMG R, 2BRARE M T &A%
B B9 2R i A A Liv02Co,CryMny_ Oy, FFaliE XRD |, SEM | 1§ PR 47 M 1 38 WL FH 91 % 5 1=
ME BT T RAE, GRERH Co. CryTINBE R KRR A Lino2MnOy 1455 HERE.

2 g

2.1 Liy 02Cr,CryMny_,_,O.89E %
$ LioCO3 . MnOs . Co(NOg3)e Fl CroOs #EE/R I 0.501:2:y:(2—2 — y)(z,y A Co Fil Cr
i ) B A BN B T — BRI BR 22 45 oK, URIERE SR h gk, Rietk—2
HBIZERRENL IR G X157, NS 3 i b, 58— Be @18 JHi = 350°C fRi 6h, FF 1%
FHE 2 450°C {1 6h, 55 FHE 2 700°C {R1& 12h, DA 1~ 2°C -min~" (1 FE IR 3 % 2 =R,
Wi B H#:  2005-06-07, W&k fia H #3: 2005-07-07
e A AEWR (1979-), H, HEHRE. E-mail: surpassren@126.com




628 To AL A1 RE 2 4R 21 %

BF =) Lit02Co,CryMng_ gy Oy.
2.2 HRESH

SR # E 7= NETZSCH STA409 PG/PC #E AN R 45, Fo/F FHE®E Z % 10°C-min !, &
LR EE Ry 800°C, IR & IR EHG BEE B #E 7. TGA-DTA 4 i 54 H 3 R 4.
2.3 HmRIE

A X ST H AR (XRD) X5 AT B . AXE5 R F H A& Regaku 20 7] 4 72 ) X 5t
LEMITHEAL. HEARBEE (SEM) WA RREIES. (L3 KH JEOL A 7§ JSM-5600LV
AUl RS, B msE s KN 20kV.
2.4 B {LEEMERENR

DA 44 8 B2 Fr 5 MCMB Ry 5atk, & R A4 e S TE AR 20 25 R A4 B, vt 1 - AL B Wi 6 4 7
AL 2R BB M. FH1HE b IE AR A B R Lit 02CoyCryMng—p - O4, Fi AT B MCMB, ¥ H 5
H A B A B — @ WO RBIR & )5, WABERWRK T, MEH#ETHRE, 558, SRERE
JF, BN 1mol L~ #y LiPFs+EC:DEC(1:1), Fi i A Cellgard2003. Zeid /™% T4 )5, FHE
ZBEWAVEN BB, 55 ABOGIR N E 7. R BS-9300SM X 400 H, it A 41 H i #E 17
B AL RIS, AR RUE W 7 AT, BREERIEMSN, SEHEEB RN 0.1C(C=mx Q'
Q =285mAh-g™"), & 1L HL KK 4.5V; BB E RN 0.10, & 1k JE K 3.0V.
2.5 ZmbAHTAIRK

SR FH X 2 %% 1 B b 3R AT A PRI R . BARSRAEI RSB 2m Vst B A R B T
ZIRIEFRZEEAL, TERF I AL F AL 40min(W Ak S8R EE, H/ADT 5nA), 2 5 #1470
PO I ik, SR R 10° ~ 5 x 1073 Hz ),

3 HERFTiE

5.1 RERENEE
B 186 B JFE LiaCOs . MnOs . Co(NO3)g Fll CraOs 4% ik W18 & Ml 5 #) TGA-DTA

110 18 - x=0 y=0
80 ‘
TGA-DTA £ A ﬂ
100 |- . A I .
16 © —_~ x=0.01 y=0.01
90 - ) 5 A
-3 E s A A A ) A A
= 2 > x=0.01 y=0.02
5 8o} 14 & ]
g ° 8 A A LA "
0l g & x=0.02 y=0.01
12 § I A B T
60} A £ x=0.02 y=0.02
L
™
50 i i 1 i Fl 1 1 1'0 q A A
0 100 200 300 400 500 600 700 800 1 . f L s . . i
0 20 30 40 50 60 70 80 90 100

Temperature / 'C

1 AR R TGA-DTA HiZk
Fig. 1 TGA-DTA curves of raw materials
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Table 1 Cell parameter and cell volume of Li; 02Co,Cr,Mns_,_,O4

Cell parameter/A Cell volume/nm?
Li1.02Mn204 8.2444 0.5604
Liz.02Co0.01 Cro.01 Mn1.95804 8.1944 0.5502
Liz.02Co0.01 Cro.02Mn1.9704 8.1939 0.5501
Li1.02C00.02Crp.01 Mny.9704 8.1927 0.5499
Li1.02C00.02Cro.02Mn1.9604 8.1902 0.5492
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Fig. 3 SEM photographs of Li;.02Co.CryMna—q-;O04(2=0.01, 0.02; y=0:01, 0.02)
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Fig. 4 Performance test of model cells and battery of mobile phone of Lij.02Co;Cry Mna_;_O4
(z=0.01, 0.02; y=0.01, 0.02)

(a) Initial discharge curve of model cells; (b) Cycle curve of battery of mobile phone
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Synthesis by Solid-state Reaction and Characterise of Li; ¢2Co,Cr,Mny._;—,,O4

REN Hai-Lun', DAI Yong-Nian?, YAO Yao-Chun?, LI Wei-Hong?

(1. School of Chemical Engineering and Technology, Tianjin University, Tianjin-300072, China; 2. Faculty
of Material and Metallurgy Engineering, Kunming Institute of Science and Technology, Yunnan 650093,
China)

Abstract: The spinel Li; g2Co,CryMny_,_,O4 as a cathode of lithium ion secondary battery
was synthesized by a solid-state method. The influences of the different Cr and Co content in the
LiMn3O4 on phase constitution and structure, lattice parameters and electrochemical properties
were investigated. The spinel structure was kept still with inserting a small amount of Cr and
Co to Lij0oMnsO4. The Jahn-Teller distortion and the Mn3t disproportionation reaction were
restrained efficiently. With the substitution content of Cr and Co increased, the lattice parameters
of Lij g2MnyOy4 decreased, while specific surface area was increased, and the specific capacity of
the cell was improved. In addition, the initial capacity was decreased, but the cycle performance

of materials was improved obviously:

Key words solid-state method; doping Cr-and Ce; electrochemical performance; AC impedance



