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Abstract : Carbon-coated Li,MnSiO, powders as the active materials for the cathode were
synthesized by planetary ball milling and solid-state reaction, and their phase formation
behavior and charge-discharge properties were investigated. Calcination temperature and
atmosphere were controlled in order to obtain the B-Li,MnSiO,4 phase, which was active elec-
trochemically, and the carbon-coated Li,MnSiO, active material powders with near single
phase B-Li,MnSiO, could be fabricated. The particles of the synthesized powders were sec-
ondary particles composed of primary ones of about 100 nm size. The carbon incorporation
was essential to enable the Li ions to be inserted and extracted from Li,MnSiO, active mate-
rials, and the initial capacity of 192 mAh/g could be obtained in the Li,MnSiO, active mate-
rials with 4.8 wt% of carbon.

Keywords : Li,MnSiO,, planetary ball mill, solid-state reaction, carbon-coating, cathode, lithium
rechargeable battery
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Fig. 1. X-ray diffraction patterns of Li,MnSiO, powders
calcined without sucrose at temperatures of (a) 500°C, (b)
600°C, (c) 700°C, (d) 800°C and (e) 900°C, and those
calcined with (f) 4 wt% and (g) 10 wt% of sucrose at
600°C. All calcinations were executed in N, atmosphere.
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Fig. 2. SEM images of Li,MnSiO, powders calcined (a)
without sucrose, (b) with 4 wt% and (c) 10 wt% of
sucrose.
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Fig. 3. TEM images of Li,MnSiO, powders calcined with
10 wt% of sucrose: (a) a low magnification image and (b)
a high magnification image.
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Fig. 4. (a) TEM image and EDS mapping images of (b)
Mn, (c¢) Si and (d) O of Li,MnSiO, powders calcined with
10 wt% of sucrose.
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Fig. 5. TGA profile of Li,MnSiO, powders calcined with
10 wt% of sucrose under N, atmosphere.

H e 48 wi% HAMTE 99 Fig. 39 TEM
A ARloAM = g4 #EE & gleY TGA #
Ao A=A Aol ZAste] gt e 3l
< Aoz AAEHUT. SucroseE T4
(precursor)Z ARE-SIAL planetary ball millS ARE-3}
T3 9 st e R A3 LipMnSio,
4N Bae SEZ ¥ 9% F"HFIAY
A

BLEE

v A3 Li,MnSiO, B2z
sucrose 4 wt% EXE 10 wt% =S ¥ A3
Li,MnSiO, &&39] TWd EA4& A si9er 2
AI}E Fig. 69 YR Fig. 6 (a-c)= 27| 5
WA 248 e EY sucroseE BA] 2o}l At
ShrEo] AR LAY [Fig. 6 (a)], 4 wit% go] &
Ayl SRS &2 A [Fig. 6 (b)] T4
o] 719 doju}x] Ydth ol FEA YR 2 &
A7 ANt FESR] Yol S dAdoz &
T A=, HE T AR EAAE EER olF
A9t Li,MnSiOy €53 A S A7 HEE7F LS
ol A7isistd oz EAdslER] dttial & 4 9l
o} 28y sucroseE 10 wt% 23 FAsI] At
4.8 wt% TH-E LiMnSiO, B2 A9 A Alo|F
oA o]E&Fe] 58%¢°l 3E3sh= 192 mAh/ge] 4F
3] & z7] WHEEE YT [Fig. 6 ()] ©l
£ ZEAA 116529 Lio] AH7% £ A4k
Es AAsle AR, 48 wite] B47) TEM &
Howg #AAER 4L Arg oy BdEHow
28 UH 2 gdo| EXste] SEHY AAEE
o AU TS A 1EFS JET &
AT} Fig. 6 (A= Fig. 6 () &7 =4 % o)
ox AAgE Alo]E B4 &4 Ayjelt). 1”loA &

_1



148

J. Korean Electrochem. Soc., Vol. 18, No. 4, 2015

o7 (@) «if  (b)
2 .0 —st 2 40
= z
> 35 2 as
> >
T 30 T 30
5} =
5 5
5} 2
5 25 o 25
Y o
20 20 |
15 L " n n " s 15
o 50 100 150 200 250 300 350 o 50 100 150 200 250 300 350
Capacity (mAh/g) Capacity (mAh/g)
5.0 350
a d = Charge
45 C 300 | e Discharge
‘g %0 ot D 20
5 g
® 35 £ 22000 .
ES = o
> z ..
o 50 d
T 8 1 =
c © “‘lu..“
o 25 O 100 13y,
o
a
20 50
15 o

0 50 100 150 200 250 300 350

Capacity (mAh/g)

S S S S S S S
0 5 10 15 20 25 30 35 40 45 50 55

Cycle Number

Fig. 6. Charge-discharge profiles of Li,MnSiO, calcined (a) without sucrose, (b) with 4 wt% and (c) 10 wt% of sucrose.
(d) Cycle performance of Li,MnSiO, calcined with 10 wt% of sucrose.
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