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Influence of carbon source on microstructures and
electrochemical properties of Sn-Co/C composite
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Abstract: The Sn-Co/C composites as anode material for lithium-ion battery were synthesized by solid reaction sintering
method using glucose and acetylene black as carbon sources, respectively. The influence of carbon source type on the
structures and electrochemical properties of materials was analyzed. The result shows that Sn-Co alloy with Sn and Co
mole ratio of 1:1 consists of CoSn phase and minor CoSn, phase. Most of pyrolytic carbon from glucose and acetylene
black exists on the surface of Sn-Co alloy particle, and a few distributes in interior of Sn-Co alloy particle. Therefore, the
pyrolytic carbon and acetylene black hinders the transformation reaction of Sn-Co alloy, leading to the residual of a small
amount of CoSn, or Co3;Sn, phase and hindering the growth of grain or particle of Sn-Co alloy at some degree, which
refines the grains or particles of Sn-Co alloy. The addition of pyrolytic carbon and acetylene black is beneficial for
improving the electronic conductivity and Li" diffusion in Sn-Co/C composite, and the former is better. The initial
discharge capacity of Sn-Co/C composite adding glucose is 325 mA-h/g at a current density of 0.05 mA/cm?, after 100
cycles the capacity retention is above 70.8%, which is 26.8% higher than that of Sn-Co alloy, therefore, the Sn-Co/C
composite has good structure stability.
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Fig. 1 XRD patterns of Sn-Co alloy (a) and Sn-Co/C
composite adding glucose (b) and acetylene black (c),

respectively
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Fig. 2 SEM images of Sn-Co alloy (a) and Sn-Co/C
composite adding glucose (b) and acetylene black (c),

respectively

JIT 7 s IR & B FD S B 31 Sn-Co/C B & MEHT
EDS #%. M 3 v LLA H, WAL )77, Sn(ii
L) Co(Lk 0. 2%) 0 22 AEMURL N A AT A AT 5T, C o
(L) E T ATAERURLR T, JURL P 358 20 A3 A 6T
B o N INIZETBRER AR IRURL 98, Sny Co 55 C
SERIBE IR EL M0k 41.3: 42.3: 16.4 F145.9: 43.6: 10.5,
T B A 2 R AR e T2 oy 1 B ORL NS, A RORE P
SRR B TR R, KR R AL b AR ) 4
T B I

2.3 BRiR¥f Sn-Co/C E & #RHER M RERIF2MT

4 74 Sn-Co %42 M Sn-Co/C KA R RH
WAAEREM 2. I 4()mT 51, fEHIEIE N 0.05
mA/em’ ZAF R ¥ R R, Sn-Co & 4211 8

B3 URINHAREA LB Sn-Co/C A FEH EDS %
Fig. 3 EDS spectra of Sn-Co/C composite adding glucose (a)
and acetylene black (b), respectively
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Fig. 4 Electrical properties curves of Sn-Co alloy and Sn-Co/C composite: (a) Initial charge-discharge curves; (b) Differential

charge-discharge capacity curves in initial cycle; (¢) Cycling performance curves; (d) Coulombic efficiency curves
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Fig. 5 Nyquist plots of Sn-Co alloy and Sn-Co/C composite
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