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Manipulation of electrical properties and hence gas sensing properties of multi-walled carbon nanotubes by
filling the inner wall with vanadium is presented. Using a simple capillary technique, multi-walled carbon nan-
otubes are filled with vanadium oxide and this significantly enhances their sensitivity for gas detection. The
encapsulated vanadium oxide inside the inner walls of carbon nanotubes increases the density of states around
the Fermi level for the composite material and this improves the sensitivity of the filled carbon nanotubes. An
adsorption mechanism on three different sites on the carbon nanotube surface based on the Langmuir model
is proposed. This work further highlights the influence of ambient oxygen in carbon nanotubes based sensors
an aspect which has not been clearly outlined in many earlier theoretical and experimental studies.
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