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Fig. 1 Various shapes and 3D structures of diatoms ( scale bar
10 pm)
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Fig. 2 Morphology and elemental distribution of diatomaceous
opal
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Fig. 5 Electrochemical properties of diatom — derived nano Si — based electrodes
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Fig. 8 (a) Schematic representation of covalent functionalization

of diatoms frustule surface. (b) SEM images of the graphene oxide
diatom nanohybrid prepared through electrostatic attachment.
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Fig. 9 (a) Schematic illustration showing DNR loading onto diatom silicon replicas and the change in luminescence properties at the
different stages of the release process. (b) Photoluminescence spectra of silicon DE replicas after DNR loading, after 5 and 30 days of re-
lease regions. (c) Bar chart showing the intensity of luminescence measured from confocal microscope images after the different stages of
the process
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Building and Applications of Diatom Silica — Based Advanced Materials
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2. Unwersity of Chinese Academy of Sciences, Beijing 100049, China

Abstract; The formation, structures and properties of diatomaceous opal were briefly reviewed. Due to the unique and
biogenic nature, plenty of advanced materials based on diatomaceous opal were proposed and had been investigated in the
past years. Herein, the building and applications of diatomaceous opal — based materials in the fields of environmental
treatment, nano energies (such as lithium ion batteries, supercapacitors, solar cells, hydrogen and thermal storage) and
biomedical uses (e.g., drug delivery and controlled release, tissue engineering, hemorrhage control and biosensing)
were summarized. The roles and working mechanisms of diatomaceous opal were also discussed. In addition, we also dis-
cussed the perspectives of the applications of diatomaceous opal — based advanced materials.
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