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Influence of Cobalt Content on Structure and Composition of
Calcined Co-Al Layered Double Hydroxides and Catalytic
Property for the Carbon Nanotubes Formation
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Abstract: Multi-walled carbon nanotubes (CNTs) were prepared via catalytic chemical vapor deposition (CCVD) of
acetylene over a series of Co-containing mixed metal oxides obtained by calcination of layered double hydroxides
(LDHs) precursors with Co?*/Al** molar ratios ranging from 1:1 to 3:1. The materials were characterized by means of
XRD, TPR, XPS, SEM-EDS, TEM and Raman spectroscopy. The results indicate that the cobalt content in precursor
has a significant effect on the structure and composition of calcined LDHs and thus the growth of CNTs. Furthermore,
it is found that the precursor with the Co®/AI** molar ratio of 2.0 gives rise to much more uniform CNTs with higher
graphitization due to the more uniform dispersion of active metallic Co nanoparticles obtained by reduction of

calcined products.
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Binding energy / eV

Peak intensities ratios

ne,/my
Co* Co™ Co* satellite Co™ satellite Co™ /| %" Co* /| %*
111 780.46(2.79) 782.32(3.4) 786.19(4.0) 789.61(3.6) 357 643
21 780.18(2.4) 782.11(3.3) 786.11(4.1) 789.71(3.2) 440 56.0
31 780.38 (2.5) 782.05(3.2) 786.05(4.4) 789.78(3.7) 40.1 59.9

* Number in parentheses refers to FWHM in eV.

" Intensity of the Co™ peaks (main peak and sat.) in % of the total Co2py, area.

¢ Intensity of the Co® peaks (main peak and sat.) in % of the total Co2ps, area.
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