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2.1 HEEE

SIS R F B BR S F AR b B AR BRBOER, K E LBEEREAT, P4 CMS, Bl 5 G25,
THRBR 25 2- ZECTEE (DT 8 405 EHE5E&E 294%), Eik8, HK B EH
Aldrich 2> #] .

WERETERARYTEY: 2- ZECKE () 3, S£48% FHawkm (THF), B
A5, REMA CMS MK, REMUFE R EmAMRERESIE, FIBHEREY
EARSHESYETFHE R (BE 80°C) IR EMNEAKkR,; TRENRSYBAEHL
g, BARERME (4.9%Hs, 95.1%Ar), A XEE T M P PR EFED 450°C, RiE
20~30min. REAHREHEHAREZT L MAYP, #EEBTAH. RNEH SoSb,/CMS E
AMBBASRPREFARRE, &H.

] 4 57 B B K M XRD 43147
2.2 E{LFMEERRW

BB RS Y R 88%, S8 Z 4R B 4%, BIWH 24 (PVDF)8%(PVDF NI 474y
0.02g/mL & PVDF/NMP %), IR & B+ 2h, HHI BEK . BEMEEFKTEHEH Cu
WL (Cu HEMESRR L), USRI T TR WHHBRAFBRARERHT, BE
60~ 80°C, Bt FE BB E R, EH IMPa. R A H8 T4, |E 130°C &4,
B8] 2h. 4% 5 TR EE7E 60~ 80um (AR IE Cu HHYEE).

ARAFTFRESERE Li My BsRERMKA B, EFEHPHITHER (02 <lppm,
H,O<1ppm), &J& Li H ik, ®MFW R LiPFe/EC: DEC(1:1,Vol), J B 1k 415X e i A 042 i
AE, ERBMEMARBREFBETY.

750 1 BE 2k 0.2mA /em?®, FERC A L 0~1.5V.

3 SR

MWE R XRD B E (WE 1) o AE##E B A B AT 5 E R SnSb & & A8 175
W, FBHhAE—4Sn, SbERAMHE. RHERGYLTEFTERINEBRERRAELRE
&, MERMMARIBEHED. 4ENBAREHEEHERT X DNEEMHX, &M
RLAR /I (< 0.1um), A5 BUHUR /D, B ERRERRR TE TR (< 1um)l, ™
W 425 ) S0 08 2% {4 T 18 B03% R ~H 5 B A0 ORL (< 0.8um). & & bl R ~F 5 e 6] — & 1y 5%
7, ZRIEHMH/HEAIRESFBERIEFEERFRLARE, ERBERTRAHEE,
R ENTTREEBRENERREERTS BAE g B e & % 450°C F 20~30min.

& 2 & SnSb,/CMS BE&Hf 520 CMS B KRR B R, NEHTLUE
7R & B A SnSb, &4 5 CMS A4 B AN B FE. EHMARNZEH CMS B
WA 0.75V EL HARHBH—IFE, ZTLEELE ZRERTHE, REE - RBEHFRFIE
CMS iR REH R SEL I, HET T HAENE, HIHE KB ARMEN 89.3%. ZH CMS
o AR BT Bk AR R e L A TE 0.25V AR, XM EEEMET CMS AR R R EFBAE
K4y BHANRESBERMN 08V FFiE, —HH 025V EFEAKBHBHHATE, X
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o> I AR Li-SnSb & &1kt 8, K&BE M Li;Sb, Li.Sn §&, S HERAEK
RERFB K CMS BR8N HHEERARE 0TV ELFE SHIREEH SEI KRB
B, NEL1LPAEHES - KERPERLY SEI EEER A NENETEL, A ERER®R

# 1 SnSb,/CMSHEAERSEEH CMS BN E AKX RENERERELE (S5MiE K wRigtt)
tE
Table 1 Efficiency at the first cycle and capacity retention at the 30th cycle (vs. discharge
at the first cycle) for SnSb,/CMS composite and CMS electrodes

CMS SnSb, /CMS composite
Charge capacity/mAh g~* 347 542
Discharge capacity/mAh g~! 310 431
Efficiency at the first cycle/% 89.3 79.5
Discharge capacity retention after 30th cycle/% 100 90.1

BMEH 79.5%. H A AR LA 0.62~0.83V Y H, 2B BH Sb-Li & &by vl
T, 0.25~0.62V {EE & Sn-Li &b SR, EF 025VIUTUEEER CMS H 42
HMEREAR. ATEEESHBRREEARABRKTEE CMS, X ¥4 2 B &3 in 52
EREGEMTIHHEMER. HREH EEERF 025V UTHHRBEEAREEH CMS
o, BT 02VU LRREARBRFEHAET S RE FAERARMEESR CMS
BAESHBALEEREERTT 025V EE. HELSMMAMN T ERBERATEE
B, AR1PETUEEEENXS.

20
* CMS & 16
- o Inactive part
; > 12p
g §' 0.8
,,_.-:‘J 2‘5 | 9 5 2 a I
LJM‘:JU% o 4 h 00}
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020 a0 40 s e Capacity/ mahg’
e B 2 SnSb,/CMS % & FUk’S CMS miRETH N
1 SnSb./CMS X & ¥l 6 XRD 17 & B it FEK o, Bl 2k He B
Fig. 1 XRD patterns for SnSb,/CMS composite Fig. 2 The firest cycle profiles for CMS and
material powders SnSb,/CMS composite electrode

EXRMERAZHBEHNEIERE, EXLRIANRP TRAF BT — BRER
Sb* SRR, UIRE CMS MK RE, FMERE EF, So>t BN Sn 8K, SEAHET
# &y Sb FE AL SnSb & &, HINHE R BHIAHF L& Sn 5 Sb 8 R B FIHE CMS
RERT, MEHEREE FEESRETFUER SR TAVRSBEE P40
DHRRYFEFANHEESR —RUAP CMS R RE. ZXBRYREFTLEESE/IE
K, BB, BT S5 CMS BAKRENEES, EEBA, RENEAEXMHES
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WEBRKHE RN ST SREMBRETRRE T/ MNERZEERERBE, H
BHBURABRRYHERCE, BARHLERENGSBRZENEAER. UELFE
MR RHIEE T ESH AR EEYE, ANRETESRRNEFRREE. B3 RIiE
HTULSER B3RGETRNIDWESERTEA CMS BRKEFERELE. 52
H CMS BRI, H& BB TEARERIE 40%, @i 430mAhg™!, FFFFHEREER
& JE (Bt 30 K) AET T, EEREMBRARY 0% UL (5ERBEA L), M
HARE B A & B KIEBER R [0, A SuSb, AR E N RBHREARTHES
EEETF 0% ERREAR). 23 0 REFE, EamBRMEFRTHROBEEEM 2
T A A B A BRSO R 32 W A ALY -
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Fig. 4 Charge and discharge profiles for the com-
Fig. 3 Cycling performance of SnSb. /CMS com-

posite electrode at the third cycle
Current density/mA cm™2: (a) 0.2; (b) 0.5; (c) 0.8;

B4 RARFBRREEXNTFESRREREERGE W, HHRALE 0.2~0.8mA cm™?
RENEEREN, SRMARELTET 5%, T B F B 3§ & E Rk Rl Ao E
B, ZEZMHEBRAFRIFOEALER BYHIEERENRREEEE. AEFTEL
WEZRBIHRUE, TEBRFEEMLE 025V U L EFZREEMBFMEML, M 0.25~082V
ERFEHILNMEMTE, EEZTIWRAZEZRTREY, HHRESEWBAMMT
HRE-RATRER (AR, MESESRNRL, EEBRERTERBRRMUER,
WHERVUEGRBAANRESASEHRERBERAREME, RAEIGHRTE
M- REFEHWRMERELIERBASEW RS ERER. UEHERFEMEHT
X e B

EABRBRPAAY—ERERFERABEN TR (52H CMS Bk, B&E1), EN
LHAMAERE, BRAMBEBEKRL 0%, HRTTLAEFR. CMS HHEZ&H AR, BT
HBPHHRER, URKBEAEENRE, EF - RKALIBTHHALS B EE L SE
B, ATTRAMMEHERERREE, RITRANZHEEYH CMS BREFRFEBHREER
HIRER. AENMART T HRRENAR, BEHTFESUIBRT—FOATH, M LF
BE&aReERFERIARMEE I ZRETF OMS Bk, FHEABRMERTBHERS

posites and CMS electrodes
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R RENTE. AERERKE MANSEEREXH, BT CMS &FHREHE
AR, ATTSRESBRAGANY, ARREELKALBIABBTLTRE, &9
HEFERERRE TR A %R CMS

f% SaSb, A& MBIk, BERNWIYE N L L
35% AT A & G BBBAEWH. I 5 A o )
LAt 55 — YK 0 B 7 e AR 0 FE B

RERE, HBEF RN, 2 CMS
R AR B4 70 R Al 2 B R G 100%, 7R —
KIEFH 2 H CMS BRFTE T B A SEI i

A0 B, TE LG U8 o 4R By Ik JL T X4 2t
SEI BB WH £ 4 B . 4 iRy 7 Y S
BRI R AES SR IE IR L B, L e
BB IR B~ S, H A AR R

FEH MR TR, 7R T i iﬁ;a;;gf% CMS AT RIS R
WM AR B BB, 312 AR LR

w Fig. 5 Coulombic efficiency of CMS and
RBERERA, BORAGETERR S, A SnSb, /CMS composite electrode during cycling
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RATHERELEHHENERBRAEY, Bl —RIINTAE, & EAHBRMEER (CMS) 5
FNERUEVFEIHHNKERATHES, ROBE BIEMRE, E&F H AT
ERERE T, XRAJRH TG RESEFONEES ST BE CMS BRERE. SnSb,
5 CMS Hl&BANE S e & BN 35%, Hl &R BRk AT Y LA REE 430mAhg™?,
X FZEE CMS BAR T LA RIR BT 40%, 753 30 WG B R4 R 00% U L. EREKRH
HENESHRERMBEEWITE AR, HEHLAKEESSHRRETE™EHBXTEH
B, HEXMTHRENEGEEREFEREHRHLE.
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High Capacity Alloy/Carbon Composite Electrode for Lithium ion
Batteries

LIU Yu, XIE Jing-Ying, YANG Jun, WANG Ke, WANG Bao-Feng

(Energy Science and Technology Laboratory, Shanghai Institute Microsystem and Information Technology
Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Sub-micron size metallic particles were finely deposited on the surface of Carbonaceous
Mesophase Spherules (CMS) by the decomposition and reduction of organic metallic compound
by solid-state reaction. Electrochemical cycling tests of coin cells show that the capacity retention
at the 30th cycle is 90%, and special capacity is over 430 mAh g~!, improving about 40% versus
pure CMS electrode. Obtained Alloy/CMS composite powders with high special capacity are used
as anode materials for lithium ion cells and can avoid the drastic volume change when lithium
inserting into and extracting from Alloy matrix, and improve the cycle performance of electrode.

Key words organic metallic compound; alloy anode; carbonaceous mesophase spherules; lithium

ion batteries



