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Effects of Cu on structures and electrochemical properties of
Sn-Co/C composite
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Abstract: The Sn-Co-Cu/C composites as novel anode material for lithium-ion battery were synthesized using Cu
powder and CuCO;-Cu(OH), as Cu resource by solid-state sintering, respectively. The influences of Cu on the structures
and electrochemical properties of the composites were analyzed by XRD, SEM and charge-discharge measurement. The
results show that Sn-Co/C consists of CoSn, and minor phase CoSn,, and Sn-Co-Cu/C is composed of CoSn, a-Co3;Sn,
and a little CoSn, phase. Cu atoms dissolving in Sn-Co alloy lead to the refinement of grains or particles and the increase
of specific surface area. The initial charge and discharge capacity of Sn-Co-Cu/C synthesized from Cu element powders
and CuCO;-Cu(OH), are 467, 319 mA-h/g and 489, 326 mA-h/g, respectively. After 40 cycles, the capacity retentions of
them are 83.4% and 86.8%, respectively. The formation of multiphase and refinement of particles caused by adding Cu is
beneficial for accelerating the diffusion velocity of Liion and enhancing the stability of structure. So, the electrochemical
properties are improved significantly.

Key words: lithium-ion batteries; SnCoC; Cu; solid-state sintering; electrochemical properties

HAT, 1 EORE B 7 Wt O S AT SRR M 7 W it Dy A 485 5 Pl 1 B 2 AT sy g /D Y
20 tHAl 90 FARM L mL AL A SR PR, X80 b BTG I T 7 A g . IR, I8
FHOBER IR AR N, 00 372 mAh/g, HSEPR(ER] BT ACSRER . mhR MK AG fr i E e 1 it Je LA
bR ORI th s, HEGA TOBE R R R, SRR A SRR AR

EE&WMB: &SGR LR IR 3E42(20092121110004)
WimHE: 2011-03-17; f&ITEHHR: 2011-07-10
BIEEE: Mal, Bz, 11 Ml 0418-3352741; E-mail: yangshaobin@yahoo.com.cn



1164 A G A R

201244 H

MRS, o, SR Sn HATHENS KA
(992 mA-hWg), J&—PPAEH A 1 0 AR R, HIX S
MRS Li A A ARBUZ IR K (100%~300%), £t
BN MR LA, AR RRAL 22, SRR L™
N2>

MRS Sl PR R A A s i 2 5
WA GO G B I B L2 b B, B T
SEMRERE. 2005 4, Sony Al KM IEEE Sn-Co-C
FLRPRL A TR “Nexelion” 2 51 iyt szl Eiiv,
PR Sn LM RLE SIS, TGS R A AT
(1)) 2 9E, Sn-Co R HA Sn FEAPEMIEFE I # A,
FEAEPLE LRI Sn-Co 42, 1% Sn-Co
PRZ N INTE 2 70 5 RIE D

WANG 2:74E Sn-Co A& La #147T
LaCos_Sn,(x=3.0~4.5) 54, KIL LaCoSny FLATHUF 1]
TEIAPERE, 40 SR GRS JL T RS, HIHEKE S
HEAFKRES R, H 180 mAhg #£THE 600
mA-hg Zidi, EAEIEREE BT N . g S E
Sn-Co 54N Zn, KILEAT CoSnz. CosSn, Fl Zn
S22 FHAEHI Y Sn-Co-Zn 45 41 B U0 HL 25 4 ik 751
mA-h/g, 30 FJEH G REAEE T 510 mAh/g. A3
VE# T AR (Vi AR S £ WP, 4F Sn-Co-C 14
AT, I Fe 1 Zn ([ 1E FHAUE 2 A3
BB T RS E MRS R AN S G R 1 B

FERIMMCE T, BT Cu HA R
S, Rk, ARSCVEH B LU Cu A A
CuCO;-Cu(OH), A Cu Ji, #£ Sn-Co-C #& & H1 5| A Cu,
K A e 4t ) 4% Sn-Co-Cu/C E AR, i} Cu Xt
SRS AR Ak 25 RE I R A

1 LG

1.1 #REH &

Fe MR /R LG 1:1 B & Sn Al Co &)@ M R 4L 20 g,
TR I TE B0k 6% LB, R QM-3SP2 AT
SR BREEPL FORHERBE 10 h AR AR IR G150, B4
RGN 850 CHELE 10 h, R~ Wbtilad 214 =01
Ja, AN 43 pm brAEGT, 433 SnCo/C B4k K
Ffdh, BRIl AR A

I3 B LU Cu BBk CuCO5-Cu(OH), A Cu I, 1%
FEEEJR EE 1:1:0.2 FRH Sn. Co Al Cu JEIL 20 g, K
IR T % Sn-Co-Cu/C B8 by AKE f, 43l bsic h
FES B A C

1.2 #HREYPE AR 3R RAE

K HAR 2 D/max pc2200 Y X SFEEATHHY
(XRD, Cu K )X FESEATHIAH AT, &k 35 kV,
EWW 30 mA, HHGTEH 20°~80°, HAHIHE 2.4
(°)/min. 73 5K HAC By SSX—550 F94 i+ S s
(SEM)MIZE[E FERSE Nona 4000 LLZR THI R4 BT (SOW 24T
it AR A RS SR RTI b T A

1.3 MR Ay MERE K

F T LE 87:5:8 BRI 4 A EL, FHIA( Lk
PRI AR G 975 (PVDF), TR LA N-F 3L nt s o il
(NMP) I, BRI SIHISRRL, SRR RS
W Cu b B A PRI R, B
120 CHEZS T4 12 ho LA Li F %%, Celgard 2400
JEME, 1.0 mol/L K LiPF¢/EC+DMC+DEC(ARA kb
1:1:1; EC MWK Ll : DMC A — H 3Lk s ; DEC
h = CEERR IR TR A FOARR, E TR P 4 A
PLepth o SR HEYIE B BTS 28 A jth 2 47 W03 A A
0.02~1.5 V HLUETEFE A, LL 0.05 mA/em? () HL i 34 FE 1F
A7 HLAb SRR .

2 FHR51R

2.1 ##4EY XRD o4

N T %% Cu X Sn-Co/C K A APEHEE R IR 50,
XA RES AT XRD 38, AR WA 1 Jios. H
1 AT%, Sn 45 Co FE/RLEA 1:1 MIFEN A HH CoSn
FAHFIG  CoSny A, 1MW I Cu [FESH B A1 C 1Y
i1 K CoSn. a-CosSn, FlI/b & CoSn, 41i%. K 1 Fhk
RV Cu 875 Cu A S AHMIAT G, X T ReE T
SN Cu %5 Sn-Co &4 . #£i B A& LT Cu
) Cu i, fEREISFET Cu JiF HIELFH T Sn-Co &
&, FESh C RN CuCO5-Cu(OH), 78 I Fie v i
eI CuO. CO, M1 HyO /Nop 1734k, fEmiili
CuO # C IBJF K HJR Cu, FHFEE T Sn-Co &4
i Sn-Co —JGAHI J bt T 41, 967 ‘CHeshii &
()R8 E A B-CosSny A1 L-Sn, 7EA IR,
B-CosSny Al L-Sn & AEALELEAZ I i CoSn AH, k&%
% 525 ‘CAiki, /D CoSn b L-Sn #45y CoSn,,
AL, FE5h A I CoSn EAH S 7 CoSny AHALRRL . %
i Cu BLJE, Cu fEAEIE R — s R BRAT T
B-CosSn, Fl L-Sn [i] CoSn AHFEAZ, KIULFEM B Al C 1E
JE L CoSn AHTK A 5% B T #84) B-CosSnp M1 L-Sn; 4



522 %5 4

Mgk, %5 CuXf Sn-Co/C B & MRLEE KA Bk 24V e 1A 5% ) 1165

LA, p-CosSny #:42y 0-CosSny, JEHUK CoSn #H
L3R B L-Sn [1] CoSn, #7%, Al a-CosSn, 1 CoSn,
M2, 54, B R ARRILC BRI, X5
VN TR 2B Bk TG 5 T 25 R RIS N 580 A 5R(6%)

¢ — CoSn
® o — CoSn,
v — a-Co;3Sn,

(b)

©

20 30 40 50 60 70 80
260/(°)

1 FEih AL B #IC ) XRD %

Fig. 1 XRD patterns of samples A(a), B(b) and C(c)
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Fig. 2 SEM images of samples A(a), B(b) and C(c)
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Fig. 3 First two charge-discharge curves of samples A(a), B(b)
and C(c)
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Fig. 5 Differential capacity vs voltage curves of sample A(a),
B(b) and C(c)
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AT CoSny 201, S 5T Cu # 58 CuCO;-Cu(OH),
) Sn-Co-Cu/C #BH K CoSn.a-Co;Sn, Fl/> & CoSn,
YL, N Cu [T Sn-Co 4.

2) WSIN Cu AFRURAF RN 404K, [R)I L R AR 1
K, ¥ Cu ¥ F1 CuCO;-Cu(OH), fY) Sn-Co-Cu/C Lt
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3) Sn-Co/C FF ity i) B I 78 Fo R0 FL 5 & 53 il b
457 F1 280 mA-h/g, Zid 40 TG )G, ZERFERN
69.6%; ¥ Cu ¥} A1 CuCO;-Cu(OH), i Sn-Co-Cu/C
A e HL OB AR S 200 A 467319 mA-h/g i1 489,
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83.4%7H11 86.8%.
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