[bookmark: _GoBack]Silicon (Si) nanomaterials are leading candidates for lithium-ion battery anodes with an order of magnitude greater gravimetric and volumetric Li storage capacity relative to commercial graphite. Si nanowires are particularly compelling because they provide short Li diffusion paths due to their narrow diameter combined with long continuous paths for electron transport down their length. However, the low electrical conductivity of Si makes it necessary to add conductive additives, typically conductive carbon particles. This lowers the electrode charge storage capacity and can lead to poor performance due to the segregation of the carbon particles in the electrode layer during processing or as a result of mechanical stresses during cycling. Here, we show that stable battery performance can be achieved without the addition of conductive carbon particles by either encapsulating Si nanowires in a uniform carbon film during synthesis or by adding conductive tin to the Si nanowires.
Carbon encapsulation provides good adhesion to the Si material to improve cycle stability and electrical conductivity, and provides additional mechanical support against the stresses that occur during volume expansion and contraction. The carbon coating also creates a protective barrier that prevents unwanted side reactions between the Si surface and the electrolyte to form a robust solid electrolyte interphase layer. Tin-seeded Si nanowires with conformal carbon coatings were tested in lithium ion battery half-cells without any conductive additives, exhibiting capacities over 2000 mAh/g for 100 cycles when cycled at C/10 and over 1200 mAh/g when cycled more rapidly at 1C. In situ transmission electron microscopy (TEM) observation reveals that the carbon skin speeds lithiation of the Si nanowires significantly and constrains the final volume expansion.
	Alternatively, we show that Si nanowires formed with significant tin incorporation can significantly increase electrical conductivity and lithiation/delithiation rates without the extra weight of carbon. Tin was found to incorporate into Si nanowires at concentrations up to 10 at% in tin-seeded supercritical fluid-liquid-solid (SFLS) Si nanowire growth reactions. Coin cell testing showed that without conductive additives the heavily tin incorporated Si nanowire anode films have a stable capacity of ~1000 mAh/g for over 100 cycles at a rate of 1C. This work shows that silicon-based lithium ion battery anode performance can be improved by tailoring the anode composition and structure of the nanomaterials.
