-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Diatoms for a green future

Maibohm, Christian; Rottwitt, Karsten; Nielsen, Josefine Holm; Friis, Sgren Michael Mgrk; Lenau, Torben
Anker; Ellegaard, Marianne

Published in:
Book of Abstracts. DTU's Sustain Conference 2015

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Maibohm, C., Rottwitt, K., Nielsen, J. H., Friis, S. M. M., Lenau, T. A., & Ellegaard, M. (2015). Diatoms for a
green future. In Book of Abstracts. DTU's Sustain Conference 2015 [I-4] Lyngby: Technical University of
Denmark (DTU).

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/43255486?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/diatoms-for-a-green-future(1b31a2fc-0b84-4c4a-a2da-580d3d97d1da).html

=
—
—

Sustain DTU Conference
Creating Technology for a Sustainable Society

i

Diatoms for a green future

Christian Maibohm®’, Karsten Rottwitt®, Josefine Holm Nielsen®, Sgren M. M. Friis', Torben Anker Lenau®

Marianne Ellegaard?
1: DTU Fotonik; 2: DTU Mekanisk Teknologi; 3: PLEN KU

*Corresponding author email: chmai@fotonik.dtu.dk

The world’s limited resources impact every level and aspect of decision making today. Recognition of this
has catapulted research into optimizing the use of known materials but also finding and exploring new
materials, where especially organic or biological materials have created a growing interest. Microalgae
represent such a novel material and considering the enormous biodiversity and production upscaling this
group of organisms represents one of the most promising sources for new products and applications.
Diatoms are a class of unicellular photosynthetic microalgae and among the most common phytoplankton,
contributing with approx. 25% to the total primary production of the world equal to that of the rainforests.
Diatoms are unique from a biological and photonic point, because of the complex 3D nano-structured silica
shell, called the frustule that surrounds the cell, as seen fig. 1A and 1B.

To unlock the photonic application potential of the frustule we have studied the wavelength
dependent structural influence of light in the growing phase [1]. We have mapped the wavelength
dependent light-frustule interaction, for several species [2, 3]. We have shown how the interference
pattern of transmitted light through the frustule can be utilized as an optical switch with a 20 dB extinction
ratio, as seen in fig. 1C [2]. Furthermore we have looked at the UV-filtering properties of the frustules.
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Figure 1: A) SEM image of the nano-structured frustule. B) Optical transmission image through the frustule
@532 nm laser. C) Prove of principle of optical switch with 20 dB extinction ratio. Adapted from [1]
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