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Field Emission Properties of Thiolated MWCNTs by MPCVD
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In this paper we report the observation of enhanced field emission properties from
thiolated multi-wall carbon nanotubes (MWCNTs) produced by a simple and effective
two-step chemical surface modification technique. All MWCNT samples were grown by
MPCVD on the flexible carbon cloth substrate [1]. A Fe film of 20 nm was used as a catalyst
and patterned with a size of 0.5 x 0.5 cm”. The reactant gases were a mixture of H, and CH,4
with a ratio of 90:30 sccm at a pressure of 10 Torr. The microwave power of 300 W was
applied to generate the plasma. After heating at 550 «C for 20 min with a bias of —50 V,
vertically aligned MWCNTs with similar height were uniformly grown over the carbon cloth.
Fig. 1 shows the SEM images of the MWCNT thin film grown on the carbon cloth. The inset
of Fig.1 1s a magnified SEM image at the apex of the MWCNTs. It is seen that dense,
extremely long (approximately 20 pm) and well-aligned MWCNTs adhered very well on the
carbon cloth. Besides, Fig. 2 shows J —E curves of three MWCNT samples before and after
surface chemical modifications. Obviously, the thiolated MWCNTs depict the lowest turn-on
field of 02 V pm ' and threshold field of 1.25 V um '. The improved field emission
properties of the thiolated MWCNTs were attributed to the combined effects of geometric
enhancement of openend MWCNTs and a lower electron affinity after thiolation, which have
thus offered a wuseful solution with a large potential to fabricate low-threshold and

high-efficiency field emitters for practical applications in flexible vacuum microelectronics

[2].
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Fig. 1 SEM images of MWCNTs thin film grown Fig. 2 Dependences of the measured field emission current
on carbon cloth density on applied field.
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