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EDTA Assisted Synthesis and Electrochemical Performance of Li,MnSiO,/C
Nanocomposite as a Cathode Material for Lithium Ion Btteries

LI Dong-Lin* MA Shou-Long LI Yan XIE Rong TIAN Miao
FAN Xiao-Yong GOU Lei SHI Yong-Xin YONG Hong-Tuan-Hua HAO Li-Min
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Abstract: Li,MnSiO,/C nanospheres were prepared by combining the sol-gel and solvothermal processing using
ethylene diamine tetraacetic acid (EDTA) as a chelating agent. After calcined under Ar atmosphere at 700 °C, the
(Li, Mn, Si)precursor complexed by EDTA transformed into Li,MnSiO/C nanocomposite particles approximately
50 nm in diameter. The initial charge and discharge specific capacities of the sample are 223 and 140 mAh-g
at a current density of 33 mA-g™ (0.1C), respectively, and fifth discharge specific capacity can be achieved 138
mAh-g™. The discharge specific capacity still is stabilized at around 80 mAh-g™ at a current density of 66 mA
g™ (0.2C) after 20 cycles. These results indicate that EDTA can prevent secondary crystalline phase of forming

during calcinations. Such well-dispersed nano-powder exhibits improved cycleability for Li,MnSiO, cathode.
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Table 1 Lattice parameters of as-prepared Li,MnSiO,/C with different carbon sources

Samples a/ nm b/ nm ¢/ nm V/ nm?
Sucrose-LMS/C 0.630 1 0.537 5 0.496 5 168.15
EDTA-LMS/C 0.629 4 0.537 4 0.497 0 168.11
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Fig.2  Molecular structural formula of EDTA (a) and M-EDTA complex (b, ¢)
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(a, b) FESEM images of EDTA-LMS/C samples, (¢) TEM image of EDTA-LMS/C sample, (d) FESEM of Sucrose-LMS/C sample
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Fig4 FESEM and TEM images of Li;MnSiO,/C nanocomposite materials

LMS/C & & FORHR 1 R 58 #2552 200 mAh-g™,

2S5 125 mAh-g™', % bE 7 AR il £k T

EDTA-LMS/C M B b A 8w, B8 EDTA-LMS/C

HL Ak 27 S B 7 25 55T Sucrose-LMS/C, iX 1E J&

1 LA/ R ROSE F 2 AL g+ ir 3 80y, mT A4S

WEIE, A HCHE B 98 KR F Li,MnSiOy/C 4514
xLi MnSiO4

00 02 04 06 08 10 12 14 16 1.8 2.0
5_ T T T T T T T T T

—— EDTA-LMS/C-1st
- — - EDTA-LMS/C-2nd
—-—-EDTA-LMS/C-3rd
----- Sucrose-LMS/C-1st

Voltage / V
s

S0 100 150 200 250 300
Capacity / (mAh-g™!)
5 LiMnSiO/C 4R EZ & MABRIFE 0.1C RLTLHE T
14 70 T i T 4R
Fig.5 Charge-discharge voltage profiles of Li,MnSiO,/C

nanocomposite materials at 0.1C

AR T S 5 WA A A AR FR 5k, PR R
SR R E AT SR A R T 2 T IO
WA,

6 4 EDTA-LMS/C #1 8}l 3 ¥ 78 e il 2k
W sy ae i AT DB B e il
LM R RAE 43V Z 5 R Z R BE | T
B T 65 0 IR B (RS L A R (4.3 V).
BB TE 2.8 V AL B E  FEE/NT 1.8
VPRS2 AN R T Mo A 5 2
WAGA R e HF B B 2 I (B R 6
BOE U FTREAR TESS 3 IRFEHATTE 3.3 V A 4.0 V
HEE 2 DR 5 SR A 1 45 SR 2R A
3 UAE IR TT UG A4 R S A8 I R s Fhe e, Xl
SR it 1) R AL 2 AT PP BRI UE S

Kl 7 & EDTA-LMS/C 1 Sucrose-LMS/C & & ¥
BHTEARE, FTLVE ) 7E 0.1C B EDTA-LMS/C #4
H0Y FE L L2 o 2 1 A, L R A H AR L
A5 223 F1 140 mAh-g?', 55 5 RIG A



ZEARMRAE EDTA i B & B LiMnSi0,/C 942K 52 45 81 88 - ri jth 1 4% A1 8} 2o M B 1061

12004 !
i 1st |

- - -2nd !
e 3rd My

o

(=3

S
|

‘ ]
Z 600

dQ/dV / (mAh-g-V-)
W
(=3
<

(=}
-

B30+ 7T
1.5 2.0 2.5 3.0 35 4.0 4.5
Voltage / V

Bl6  EDTA FCfz il # [ Li,MnSiO/C 9K & #RHEY
FU L AL 5 e £k

Fig.6  Differential capacity (dQ/dV) versus voltage curves
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