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SAC i&H& LiNi1C000:Mn, 5504 K HeBFEMRe

EEAE Y MR BRF & k' E & RRHK

( RHERZAL T2, K 300072; 2 HNBSERMA FRA R, )M 511483)

WE: KH SAC(starch-assisted combustion) i FI 1 i [ AR 4 5 iU 5 7 Bl s IEAR B8 LiNigCopoMn, 0.,
i X GHERATEHY BET 3% . KA M A B A1 v 1 S8 S B X A L (R 2854 B B REEA T T R AE . 5 A
PERME o Bl 7 it IE RS AL, AR 2 . A2 I BHT B e 0L Ay R A2y 2 6 B AT T H Ak
SEPBIST. 25 B, Wi 7 & B RHE A e A AH; SAC 1A A5 1 LiNioaCooaMn, o0, J0RL/ N, FiAE43 41
¥5), A BN EE SIEA. SAC WEHl 4 A BHE 0.1C Fei B 450F T BRI A AR 2550 121.2 mAh- g™, 100 YA
WG B BBRAUN 3.5%, 5C L FIRIIR R AR MIAE] T 103.5 mAh- g SAC iE ) —4 T HAHAER K
AARHR A, 5 B SR .

X§EiF: SAC /2»:., LiNiCoynMn,604; ﬂﬁ%’ﬁ(ﬁ&f, ﬁh(ﬁm#ﬂ&f, EE’HC%'I\%‘H\E
RESES: 00646; TMI12.9

Electrochemical Properties and Synthesis of LiNi(Co0y¢Mn; 0, by
SAC Route for Lithium Secondary Battery

TANG Zhi-Yuan"* YU Ming-Yuan' XUE Jian-Jun® GAO Fei! CUI Yan®
(*School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, P. R. China;
*Guangzhou Great Power Battery Co. Ltd., Guangzhou 511483, P. R. China)

Abstract: LiNiy,Coy,Mn, 0, materials were prepared by two different methods: starch-assisted combustion (SAC),
and traditional solid-state reaction. The product characteristics such as phase composition, particle morphology, and
size of as-prepared materials were examined with powder X-ray diffraction (XRD), the Brunauer-Emmett-Teller (BET)
surface area method, particle size analysis, and analytical scanning electron microscope (SEM), respectively. Both
materials exhibited pure spinel structure. The SAC method provided better control of the morphology, particle size, and
distribution of the active material. The as-prepared powders were used as positive electrode materials for lithium-ion
battery, whose discharge capacity and cycle voltammogram properties were examined. The results showed that the
material synthesized by SAC method had high initial specific capacity of 121.2 mAh+g™ and only 3.5% loss of the
capacity after 100 cycles at a rate of 0.1C, and the initial specific capacity was 103.5 mAh-g™ at a discharge rate of 5C.
The single-step process of SAC method is time and cost saving, and thus is promising for commercial application.

Key Words: Starch-assisted combustion method; LiNi,CoyMn,; 6O4; Cyclic voltammetry; EIS;
Electrochemical performance
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Fig.1 XRD patterns of samples prepared by different methods

(a) SAC method, (b) solid-state reaction
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Fig.2 The distribution of particle size attached to SEM micrographs of samples
(a) SAC method, (b) solid-state reaction
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Fig.3 CVs of samples prepared by (a) SAC method, (b) solid-state reaction
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Fig.5 The relation of initial charge-discharge
voltages and specific capacities of samples

(a) SAC method, (b) solid-state reaction
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Fig.6 First discharge profiles of Li/ LiNi,,Co,,Mn, 0, cells at different discharge rates

(a) SAC method, (b) solid-state reaction
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