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04-06: Nano-FTIR spectroscopy of in situ and extracted silica phytoliths 
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We present the application of nano-FTIR spectroscopy to study plant silicification. FTIR based 
on IR fingerprint absorption spectroscopy is a widely used technique for chemical materials 
identification and characterization. It has been widely used to study cell wall constituents like 
proteins, aromatic phenols, cellulose and to characterize biosilica. Therefore, FTIR can 
provide important information on how silica affects the plant structure and development, 
reveal the differences in cell wall composition between the silicified and non-silicified cells 
and provide structural information of the deposited silica. Despite the capabilities of IR 
spectroscopy, the spatial resolution is limited to several micrometres by the diffraction of the 
long IR wavelengths, however, the diffraction limit can be circumvented by scattering-type 
near-field optical microscopy (s-SNOM). Fourier transform infrared nano spectroscopy (Nano-
FTIR) based on s-SNOM, can be regarded as an extended atomic force microscope (AFM) that 
returns an infrared image together with topography and mechanical phase images [1]. It 
provides wavelength-independent nanoscale resolution far beyond the classical diffraction 
limit [2]. Its resolution is approximately equal to the radius a of the probing tip (~20 nm) and 
it allows to acquire simultaneous amplitude and phase images to obtain information on 
refractive and absorptive properties of the sample [3]. As will be demonstrated for the silica 
structures in our project, it is possible to correlate chemical and mechanical information 
combining the mechanical phase and IR spectra of the phytolith structures and to obtain 
information on structure and composition on the surrounding plant tissue.  
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