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The impetus for environmentally clean technology in 

automotive industry has led to several breakthrough 

research activities and the development of high energy 

storage batteries, which in turn has evolved into a 

lucrative market over the past few years. Lithium-ion 

batteries have thus dominated the energy storage market 

over the past three decades. However, concerns have been 

expressed in the industry of late due to the high costs and 

availability involved with lithium. For this reason 

research has been focused on sodium as a potential 

material for low cost portable energy storage devices. 

Initial studies have shown that sodium batteries have the 

capability to match and exceed lithium-ion batteries in 

terms of rate capability, life cycle and specific power[1]. 

This coupled with low manufacturing costs involved with 

sodium batteries and the larger abundance of Na makes it 

a potential material for future research.  In this regard, tin 

has shown high capacity as an anode for Li-ion batteries 

and hence, it can translate into a potential material for 

initial studies for Na-ion batteries. Our recent study has 

shown tin-graphite composite synthesized using high 

energy mechanical milling (HEMM) to be a potential 

anode material for sodium ion battery[2]. However, the 

stability of the battery is still an issue and can be 

improved by employing better synthesis techniques to 

produce amorphous or nano-crystalline thin films. 

 

In the current study, thin-films of tin (Sn) were deposited 

on copper (Cu) foil from various salts by an electro 

plating technique using aqueous and non-aqueous 

electrolytes employing an in-house electrochemical cell 

[3,4]. Scanning Electron Microscopy (SEM) studies were 

performed to study the effect of deposition parameters 

such as current density, voltage, pH and deposition time 

on the morphology of the deposited films. 

 

Fig.1 shows the X-Ray diffraction pattern of the deposited 

Sn film showing the presence of Sn films deposited on the 

copper substrate. Fig.2 shows an SEM image of the tin 

film deposited under galvanostatic conditions from an 

aqueous solvent. A comparative study was also conducted 

on electro deposited thin films derived from aqueous and 

non-aqueous media. Electrochemical characterization 

studies were performed in a half cell configuration using 

Li/Na metal as counter and reference electrode. Charge-

discharge characteristics, cyclability and rate capability of 

electroplated Sn films are currently studied as potential 

anodes for Li+ and Na+ batteries. Results of the Sn film 

batteries showing improved specific capacity and 

cyclability will be presented and discussed. 

 
Fig 1: XRD pattern for electrodeposited Sn on Cu. 

 

 
Fig 2: SEM image of electrodeposited Sn film on Cu. 

 

References 

 

[1]Marca M. Doeff, Steven J. Vrsco, Yanping Ma, 

Marcus Peng, Lei Ding and Lutgard C. De Jonghe, 

Electrochimico Acta. Vol. 40. No. 13 14, pp. 2205 -2209. 

1995 

[2] Moni Kanchan Datta, Rigved Epur, Partha Saha, 

Karan Kadakia, Sung Kyoo Park, Prashant N. Kumta, 

Journal of Power Sources 225 (2013) 316-322. 

[3]C.D. Gu, Y.J. Mai, J.P. Zhou, Y.H. You, J.P. Tu 

Journal of Power Sources 214 (2012) 200-207. 

[4]J.Torrent-Burgues, E.Guaus, Portugaliae 

Electrochemica Acta 23 (2005) 471-479 

 

Acknowledgements: 

 

The authors gratefully acknowledge financial support of 

the DOE-BATT (DE-AC02-05CHl1231), subcontract No. 

6951369; National Energy Technology Laboratory’s 

Regional University Alliance (NETL-RUA – RES 

contract DE-FE0004000, and NSF-CBET -0933141 

programs. The authors also acknowledge the Edward R. 

Weidlein Chair Professorship funds and the Center for 

Complex Engineered Multifunctional Materials 

(CCEMM) for partial support of this research. 

Abstract #226, 223rd ECS Meeting, © 2013 The Electrochemical Society


