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Cobalt oxide nanostructures have been proved to have promising applications in energy
storage fields. However, it is still challenging to obtain homogeneous metal dispersion and
distribution due to low support-precursor interactions in the most commonly used impregnation
method. Supercritical fluid deposition method is a new, effective and environmentally benign
technique which has attracted growing attentions in recent years. Superior to traditional impregnation
method, large aggregates of nanoparticles outside of the nanochannels could be usually avoided due
to the near-zero surface tension of supercritical fluids.

Generally speaking, expensive organometallic compounds were used as precursors in this method
because they had relatively large solubilities in the widely used scCO>. Recently, our group have
used cheap inorganic salts to instead of the expensive organometallic compounds. Inorganic salt is
not soluble in scCOg, therefore, co-solvents such as methanol, ethanol, acetone etc. are usually
applied to modify the polarity of the solvent and to enhance the dissolution of precursor. In this study,
a small amount of dilute nitric acid (HNO3) or hydrochloric acid (HCI) was introduced into scCO> as
co-solvent for the first time to synthesize Co30s@SBA-15, using Co(NOz)2-6H20 as precursor. The
aim of adding dilute acid was not limited to the dissolution enhancement of precursor but also
focused on the change of the interaction between the precursor and the substrates, which may
consequently influence the dispersion and morphology of nanostructures. Super-highly dispersed
Co304 nanoparticles were confined in the nanochannels of SBA-15 after deposition and calcinations
when adding a small amount of nitric acid as co-solvent. As the concentration of nitric acid increased,
more individual small nanoparticles in adjacent nanochannels aggregated through the micropores in
the walls of the substrates, which favored the formation of large nanoparticles. Furthermore, only
Co304 nanoparticles were obtained when adding nitric acid in supercritical CO-ethanol solution
whereas nanowires were found instead when applying hydrochloric acid. It indicated that H* favored
the adsorption and dispersion of the precursors on the substrates and CI- played a key role in
dictating the nanowire morphology.
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