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INTRODUCTION RESULTS

The organization of melal or semiconductor nanoparticles Ike
quantum dots (QDs) on carbon nanotubes (CNTs) is cne good
example molivated by the desire to combine the properlies of two
funclional nenoscale maferials lo achieve a wider range of
applications.! The CNT/QD hybrid nanosiructures altract more and
more inlerest since they are believed lo be useful for building blocks
for optoelecironic  devices, solar energy conversion and
photocatalysis.?? The preservalion of the electronic properties of
CNTs Is also of fundamental Imporiance for these applications since
the main function of CNTs in these hybrids is to speed up 1he transfer
of phologenerated elecirans. For these Ppurposes, il Is vilal to develop
efficient methods to attach quantum dots onto the sidewalls of CNTs

whaose struclures have been preserved Intact. In this study, a simple el z
and facile one-step synihesis approach for the in situ mineralisation of R T T —
CoS-Q0s on the surface of non-pre-lrealed mulli-walled carbon caunom mm iH in m S

nanolubes (MWCNTs) in ethylene diamine (EDA) medium is

atlempied. 144 |
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EXPERIMENTAL .
I
CoS precursor was prepared by adding a hol solulion of 0%
letremelhylthiuram disullide (4.16 mmol} In methancl (20 ml) to a .
heated solulion of coball chioride (2.08 mmol) in methanal (15 ml), L T R e e
The mixture was stired and refluxed for 1 h. The precipitate was Wavelergtty
fiitered, washed twice with methanol and dried under vacuum. CoCl, | FiqUra A EUV- Vi (el and P

[SC N (CHy),) S (N (CHy);) CS): Yield 80.2 %: m. p. 363.5 °C. Ansl.
Calcd. C, 19.49; H, 3.03: N, 7.56. Found: C. 18,46, H 3.27: N 7 57 CONCLUSIONS
(nujol mullycm: 1387 (s), 1254 (s), 1245 (s), 1124 (s), 1044 {s), 1022

(s}, 978 (s). 893 (m), 780 (w}, 673 (m), 576 (s), 439 (s). SEM and TEM images reveal lhe presence of CoS nanoeparticles on
the surface of MWCNTs. The XPS specirum of the heterostuciure the

200 mg of tetramethylihiuram disulphide precursor was then dispersed presence of S, Co, O, N and C which confirmed the existence of CoS

in 5 ml of TOPO and added 1o 100 ml of EDA at 100 °C under nitrogen nanoparticles on the CNT surface. In the UV-VIS specirum of CoS-

atmosphere. Upon observalion of a colour change {nucleation is MWCNT, the first excilonic peak at 328 nm is blue-shifled when

occurring), 100 mg of MWCNTs (Sigma Aldrich, 95% purily, inner compared {o the bulk CoS (388 nm) showing the nanosized nature of

diameter-7-10 nm, outer diameter-20 nm, lenglh-0.5 to 200 pm) was the CoS parlicles, The shoulder peak at 425 nm In PL spectrum Is due

added. The reaclion mixture was further refluxed for 1 h at 100 °C. lo the CoS nanoparticles {inserl — PL of typical CoS-QD).

The resultant solution was then allowed to cocl 1o 70 °C and methanal

was added in order to flocculate the pericles. The parlicles were ACKNOWLEDGEMENT

separeled through centrifugation and washed several times wilh Authors thank the CSIR execulive and DST for financial support.

melhanol and acelone. Yield: 73.6%
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