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Synthesis Optimization of Fe₅C₂/CNT Composite
An appropriate amount of commercial Fe2O3 powder was taken as a catalyst to grow iron carbide-CNT composites using the CVD technique. In a typical procedure, through thermal decomposition of acetylene gas over the catalyst at 700 ºC for 5,10 and 30 minutes in the presence of argon as carrier gas.  Argon flow (0.16 L/min) was maintained constant throughout the reaction, and hydrogen flow was allowed during 500-700 ºC at a flow rate of 0.05 L/min. The synthesized samples are termed as FeC-5, FeC-10 and FeC-30 (Fe5C2/CNT). 
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Figure S1. XRD studies of Fe5C2/CNT at different deposition time (5 min, 10 min, 30 min)
XRD studies of Fe5C2/CNT composite interlayer are shown in figure S1. The diffraction peak at ~26.3o corresponds to the carbon nanotube's C(002) plane, which is present in all three samples. For 5 min samples, mostly a mixture of Fe2O3 and Fe3O4 phases (as marked) are only observed1,2. However, with increasing time, the reduction in the oxide phases and domination of the carbide phase can be seen. For the 30 min sample, the mostly Fe5C2 phase is observed with a trace amount of Fe3O4 3,4. Also, the change in the FWHM of C (002) substantiates the change in the diameters of the nanotubes with increasing time.


Microscopic study:
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Figure S2. SEM and TEM micrograph of Fe5C2/CNT at different deposition tim
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