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ABSTRACT

One-dimensional, nanowire based materials are promising candidates as battery electrodes due to their faster charge transport, better conducting pathways and good strain relaxation.[1] In this poster, we illustrate the use of metal oxide nanowire material systems and hybrid architectures as anode materials.
The theoretical specific capacities of the metal oxides (650~950 mAhg-1) are much higher than that of carbonaceous materials. Of the various metal and metal oxide materials systems, both tin (Sn) and tin oxide (SnO2) have a high capacity (Sn: 994 mAhg-1; SnO2:781 mAhg-1)[2] compared to that of graphite (372 mAhg-1). However, significant capacity fading with cycling is a problem due to enormous volume changes during Li alloying and de-alloying leading to crystallographic deformation, which in the case of Sn is as high as 259%. 
The battery cell used for testing has a three electrode configuration with auxiliary, working and reference electrodes. The auxiliary and the reference electrodes are both lithium metal foils. Chronopotentiometry studies identified the change in specific capacity with cycling. 

The SEM images of the as synthesized pure phase SnO2 nanowires is shown in Figure 1a. Fig 1b is an image of the Sn nanocluster covered SnO2 nanowire. Figure 2 shows the specific capacity with cycles using the SnO2 nanowire electrode. The first discharge cycle capacity is 2500 mAhg-1 which is higher than the theoretical value. But the capacity quickly fades to <200 mAhg-1 in a few cycles. The Sn nanocluster covered SnO2 nanowires show an exceptional capacity of 800 mAhg-1 even after 40 cycles which is shown in Figure 2.[3] The lithiation characteristics of the hybrid architectures is discussed electrochemically and as a function of the Sn cluster size. The concept can be extended to other material systems including Si, Ge and other alloys.
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Figure 1: SEM images: (a) As synthesized pure phase SnO2 nanowires. (b) Sn nanocluster covered SnO2 nanowire. 
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Figure 2:  Specific capacity (from the 2nd cycle) of hybrid and  pure SnO2 nanowires with cycling.
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