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Electrochemical Properties of Three Dimensional Carbon Micro-Net Films with Lithium
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Abstract: The highly ordered carbon micro-net films(CMNFs) have been successfully fabricated by pyrolyzing pat-
terned SU-8 photoresist in inert atmosphere. Transmission electron microscopy and selected area electron diffraction
measurements indicate that the CMNFs consist of the mixed phases of both crystalline and disordered carbon. The
initial discharge capacity and and the reversible capacity of CMNFs are found to be 300 wAh-cm™ and 70 pAh -
cm?, respectively. By comparing the morphology evolutions of the CMNFs before and after the electrochemical inser-
tion and extraction of lithium, it can be seen that the originally net-like architecture of the CMNF's could be well kept
but the gridding frameworks evidently expand after long-term electrochemical cycling. The large initial irreversibility
and the heterogeneous widened sides of CMNFs could be associated with electrolyte reduction and the formation of a
solid electrolyte interphase (SEI) on CMNFs surface after the first discharge process. The cycle stability of CMNFs

makes it become a promising anode material in the future three dimentional rechargeable lithium batteries.
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Fig.1 SEM images of (a), (b) patterned SU-8 photoresist films, and (c), (d) as-fabricated CMNFs
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Fig.3 (a) Cyclic voltammograms of CMNFs for the first three cycles in a potential range of 0~3.3 V with a constant

scanning rate of 0.2 mV-s™. (b) Potential profiles vs. capacity, and (c) charge/discharge capacity as a function of

cycle number of CMNFs in voltage range of 0~3.0 V with a constant current density of 20 pA-cm™
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Fig4 SEM images of CMNFs after the 1% discharge with a magnification of (a) 5000; and (b) 20000 and after
the 60" cycle with a magnification of (c¢) 5000; and (d) 20000 between 0 V and 3 V at a current density

of 20 WA -cm™ respectively
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