Raman & SEM Group: Research Topics

Raman Microspectroscopy

Combination of Raman
spectroscopy with confocal
optical microscopy
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* Non-contact & non-destructive
* Vibrational fingerprint spectra
» Spatial resolution In pum-range
* Chemical 2D & 3D imaging

* No Interference of water

Scanning Electron Microscopy

Field emission SEM
| with variable pressure
- S and cryo options
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» Spatial resolution iIn nm-range

» Elemental composition based
on characteristic X-rays (EDX)

* Analysis of non-conducting,
water-containing and sensitive
samples

 TUM-ParticleTyper 2 + Raman Microspectroscopy . Automated detection,
identification and quantification of particles (1 pm— 1mm)

« Characterisation of environmental samples
« 2D & 3D imaging in biota samples
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« Method development to monitor conversion of microplastics
Into final degradation products (CO,, H,O and microbial biomass)

« Trace heavier stable isotopes from labelled polymer
Into microbial biomass with Stable Isotope Raman Microspectroscopy
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Mean Raman spectra of 50 S. koreensis cells incubated with different ratios
of D,O as reference spectra for deuterated cells.

Contact: Kara.Mueller@tum.de

* Development of laser-induced-breakdown spectroscopy (LIBS)
methods for the application in industry e.g.:

* Element quantification in alloy particles to identify the source
material

« Chemical Mapping of component materials

Contact: Maria.LA.Lanzinger@bmw.de

* Online coupling of field flow fractionation (FFF)
and Raman microspectroscopy for separation
and chemical identification of particles (<5 um)
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Contact: CH.Maximilian.Huber@tum.de

Biofilms in Microbial Fuel Cells

* In situ characterization of biofilms from microbial fuel cells (MFC)

* Finding possible electron shuttle mechanisms in MFC biofilms
for electricity generation = “system of carotenoids”

« Characterization of the biofilm’s integrity
* Visualization of the biofilm’s structure on the ym-scale via SEM

Microbial fuel cell (MFC):
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Nondestructive analysis of adhesives

Replacement of destructive lap-shear test due to high cost and low
sustainability

» Tracking of polymerisation process via Raman and IR spectroscopy
under varying environmental conditions

« Combination of spectroscopic data with destructive analysis to develop
prediction models for the strength of adhesives
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Contact: Alexander-Marc. TA.Thomas@bmw.de
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