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Fig.1 XRD patterns (a) and XPS spectra (b~d) of the precursors after liquid phase coprecipitation reaction under neutral and acidic

conditions
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Fig.2 SEM images of the precursors after liquid phase coprecipitation

reaction under neutral (a) and acidic conditions (b)
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Fig.3 XRD patterns of the products after hydrothermal process

and subsequent thermal treatment



1)1 LR MnO, il &0

A LiMnOy J 3L Fa AL 22 1 BERIT 7E - 47

PR E AY); M LMO-B, /K#7=4) LMO-A
SRR BT 7 E B R, X RN 2 KT AR S TEK
st rE R BT, & e SR B, A
e R ARG EA, B0 A R i A AR,
LMO-A H T7K #h™= 9y b 50 R 230 #AH O T 250 &
Etoh 1:2 1) LiMn,Oy) S EER 2, Kb #E g2 h
HT Li AL, & EE 240, Hah, 30k
o, JZE KRB R 2 il Z RS W, 38
a-MnO, T, T LMO-B Uy 45 & T 1) 22—
R A7 A LiMn,O, (JCPDS 35-0782). [A]H 2 i 47 4
TERAE G WAL R A B, IX AR X B A kb 2 5 2 o 2
RAHFR FA M Li TR S5mE .

IKFTEW) S AR FE =P [F B 2 I AN R SEM
ES, W 4 Fis. HT-A ARk R (BEAT
200 nm), HT-B NAEHEIR KR (CEARNILAGIK) M
TSR/ HRRE LK) . IXFIES 1 2 7 5K #
AT IR TE SRR # R B FE v ) K8 B Ok &k
5, LMO-A F1 LMO-B #4 K /NS — B 44K Fr 1 1
JERE T M RSFE KON L9k . T LMO-B 49K A 2
MRS ZRE R, B BAmIRER T2 H. it
TV SRR A 0 48 ) A1) T Fl AR A A A P, AR VAR D 7

N T R S RAE B PR O S R ) 2 e,
177 TEM A1 HRTEM MIML%E, Wil 5 Fix. TEM A
IR 7 SEM PRI RS A FE 9K A, 1A B

4 RIGEY RS T =Y SEM TR S
Fig.4 SEM images of the products after hydrothermal process and subsequent thermal treatment: (a) HT-A, (b) HT-B,

(c) LMO-A, and (d) LMO-B
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Fig.5 TEM images of the products after heat treatment:
(@) LMO-Aand (b) LMO-B (inset is HRTEM

images of the nanostructures
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Fig.6 First charge-discharge curves between 3.2~4.3 V vs. Li*/Li

at 0.2 C (a), specific discharge capacity and coulombic

efficiency with cycle numbers at different rates ranging from

0.5~30 C (b), and long-term cycling performance and

coulombic efficiency of LMO-A and LMO-B at 30 C (c)
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Preparation of Spinel LiMn,O, from Manganese Oxide and
Its Electrochemical Performance

Jiang Caihua, Tang Zilong, Zhang Zhongtai
(The State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: The property of MnO, precursor has a great effect on the performance of LiMn,0, product. In this study, birnessite-type layered
MnO, was obtained through liquid phase coprecipitation reaction under neutral and acidic conditions. After heat treatment, the final
product synthesized from MnO; under neutral conditions has an impurity phase MnO, without any carbon layer, while the product
synthesized from MnO;, under acidic conditions is proved to be pure spinel LiMn,0O4 with a thin carbon layer. The latter carbon-coated
LiMn,0O4 delivers the initial discharge capacity of 129.7 mAh/g at 0.2 C, which is higher than 58.5 mAh/g of the former product; even at a
higher rate of 30 C, the discharge capacity can reach 117.8 mAh/g and retain about 92% capacity after 1500 cycles. The results show that
when precursor MnO; is optimized under acidic conditions, the as-synthesized spinel LiMn,O4 can exhibit superior high-rate capability
and long-life cycling stability, which proves to be a promising cathode material for market applications.
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