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1§ E: DL Sb,O3 ANGYER AR, SRIURMGE JEER % Sh—iG R Z A FRL i XRD K SEM. 1HF 78 BCEAGIA
MR IR AR 22 55 5 00t H G5 K T Z5RN A 24 ik B AR P RE AT T, S5 W, Sb,Os Ik HUE JR 1428 Sb, &R
FULLBIREK, #3216 Sb BRI/, MEHSRL > A4 4], fEJFURNEE K TG Sb,05:COE T R)=1:4 54F T, Tt
fedtl, BEUUSELLA R 893 mAh/g, TEH 8 k)G, FHELLA RN 548 mAh/g, LLARIRFEER N 88%.

KRR MR TR, SURMRL: BRIGEDR; Sb—kE Sk

hESHES: TF123.772 XEMFIRED: A

1 ® &

A2 R 1 5 FR LURR (7 58 14 7
MEL ERIES LA R AT 372 mAh/g, A A S 4
JEERET, A2 S T RO G R R, A
B, Sk, &R A SRR RIS
A E A AT, T R tkae. Kb e B e
(SE)FEM BT T ) Z BIES, Li 76 Sb ik ATEK
LisSb™, 5 i B ik A L 2554 660 mA-hlg, ks
FIAE 0.8 V /idi, BEMSAT RORE GBS I, $em
APEfE, JFH Sb (I Li b A LA P H b2 S v
G, AR AR E I AR . 7761 1) B 70 R 7
HARFASEEER, WSk . Mk, &R, T3
M BE A 2.

— L PR, K Sh SR R E 2 A
B AREM B HAT Sb RIBA R HAR S B R, B
I L A7 A o P LU 5 e SO U AR AR, il Sb—
WAL AR IR UL & 44023, fhag il Jetikl ol
PR2E A JE 25 4 it 3 T 8% B G SR R g4
R AT A A RL Ak 2 R R L B 5 TR
R, WA R AR R AT AT vk AT
IR AR B ARIE L 2% Shb—iE R ik, IR
RN PR 1 2 B A 30 i 7], Jed 5 40 S 40 ORI
5 SR, A ECE R Sb SR, T 22 R A R
Hh Sh AR F A RAE {.

2.1 KHFEM ST
Sh,O5(1h 274l 4lijE=99.5%, | Ak i vupkik T

gt BHEA: 2008-05-27, f&[E HEA: 2008-07-18

XEHRS: 1009-606X(2008)05-0993-05

J7)s iR (AL, AR T B 1)), (Al
FE 99.9%, bu{ s e s HAAEA B A ), 1 mol/L
LiPFe/(EC+DMC) (Tt bt 1:1, 5k 5 Hk 17 [H 8 2 584k T
PR PR 23 1)), [ fiE(Celgard 2400, 58 £ AR A Hi 1)
HEB), LA H OSBRI, R M0
A GEEGTGE), N-HEE-2-Is el (o bl 4
=99.0%, At AIAH), Cu AL A aEEut
Fube), B (PR RAREL TR A ).
2.2 KBRS IR

A (Linn High Therm GmbH, 4 [F), Wizt
THERAR O — KRR AT BR A 7)), T4 (Labmaster
130, Mbraun, f#[E), Land FEidil ZGe(RIR), ik
2 TAESE IM6e(Zahner Elektrik, 75 [E), X SR ATHHMX
(Dmax-2400, Rigaku, H A), 414 144 (S-3500N, Hitachi,
HA), WEACCREE TR mofr A A ).
2.3 MRS & S RERIE

T4 I I PR BT R S B AL SR TR IR B AR
K JORHEE IR LG SbpOg:C(IE M) =1:3, 1:4 F1 1:5 [1] Sb,05
SR AR A5, B TE W, & (I 200
mL/min) GR35 MR TR B E R A, R 12 h, B
UNER/SESSIESE ST IIES k2D i N S

SR XS S AT AR A BLEAT W0AH 23 4, Cu Kot
2=0.15406 nm, FHiJE 40 KV, HiJi 150 mA, FffiE%
8°/min, HHiFK 0.02°. KAFIR B T ARk K
TEZFIURL K /)N,
2.4 PRSI RN

WHEE T, BITHRIS EAE MR SHRE L R
S LAT(PVDF, 5%I1) N- HJE-2-NH M Jo il v 50 42 o it L
85:10:5 A, JERIERL, SR E T L, B2 55

EEWE: WX E SRR B RI(973) 34 % Bh 35 H (% '5: 2002CB211800)
fEZ BN HL0(1979-), L&, WHraA i BN, W9k, BB TSk, E-mail: aiorange@126.com; 2%, MiEER A, Tel: 010-68912508,

E-mail: wufeng863@vip.sina.com.
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mV/s.

3 HR5W®R
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Fig.1 DTA-TGA curves of mixture of Sh,05 and active carbon

(a) Sh,03:C 1:3 (b) Sh,04:C 1:4
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Fig.2 XRD patterns of Sh—active carbon composite prepared
with different molar ratios of raw materials
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Fig.3 SEM images of Sh—active carbon composite prepared with different molar ratios of raw materials
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3.2 BiLEFE IR

3 AL B DRI RIE M i b A L 75 1 (1 AR A i 4 A,
4. METTLAIER], Sh,05:C A4 1:3 Al 1.5 AR
YRR L4 7)) A 862 H1 926 mAh/g, T IRIECRE
G150k T5%H1 68%, 6 K TE R (H B RIEC R,
W8 Ja, ARSI 455 F1 530 mA-hg, 5+
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Fig.4 Cycling performance of active carbon and Sbh—active carbon composite prepared with different molar ratios of raw materials
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Table 1 Comparison of specific extraction capacity

of lithium of Sh—C composite anode materials

. . Cycle Initial specific extraction Irreversible  Capacity retained at cycle® (%)
M | h h Ref.
ateria Synthesis method range (V)  capacity of lithium (mA-h/g) loss (%) 10 20 30 ¢
Sh-active carbon Carbon—thermal 1.2~0.005 523 38 80 47 This work
reduction
Sb—-MGP Pyrolysis 2.0~0.01 325 11 101 101 [8]
Sh—graphite Chemical reduction 2.0~0 400 50 105 105 105 [4]
Sbh—graphite Ball milling 2.5~0.05 575 18 21 [2]
Sb—encapsula?eq pyrolytic  Chemical redu?tlon 200 650 27 _ 62.8 _ 7]
polyacrylonitrile and pyrolysis

Note: 1) Capacity retention based on the first cycle extraction specific capacity.
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Fig.5 Cyclic voltammograms of Sb—active carbon composite and active carbon
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Preparation and Characterization of Sb—Active Carbon Composite as
Negative Electrode for Li-ion Batteries

LI Yan-hong!, WU Feng*?, WU Chuan'?, BAI Ying?

(1. School of Chemical Engineering & Environment, Beijing Institute of Technology, Beijing 100081, China;
2. National Development Center of Hi-Tech Green Materials, Beijing 100081, China)

Abstract: Sh—active carbon composite was prepared by carbothermal reduction from Sb,0O3 and active carbon. The so-prepared material
was characterized by XRD and SEM. Electrochemical lithium insertion/extraction characteristics of the material were determined by
constant current charge—discharge and cyclic voltammetry methods. The results show that Sb,O; is reduced to metallic Sb. More
homogeneous composite can be obtained by increasing the molar ratio of reductant in raw materials. The Sb—active carbon composite
heated for 12 h with a molar ratio of Sb,03:C 1:4 exhibits the best electrochemical lithium insertion/extraction characteristics and
possesses the initial lithium specific insertion capacity of 893 mA-h/g. Even after 8 cycles, Sb—active carbon composite still shows high
lithium specific extraction capacity as 548 mA-h/g, which is 88% of initial lithium specific extraction capacity.

Key words: Li-ion battery; anode material; carbothermal reduction; Sb—C composite



