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Raman & SEM Group: Research Topics

Raman Microspectroscopy Scanning Electron Microscopy

Combination of Raman spectroscopy Field emission SEM with variable

with confocal optical microscopy N - | pressure and cryo options
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* Non-contact & non-destructive « Spatial resolution in nm-range

* Vibrational fingerprint spectra * Elemental composition based on

 Spatial resolution in pm-range characteristic X-rays (EDX)

* Chemical 2D & 3D imaging « Analysis of non-conducting, water-

* No Interference of water - / containing and sensitive samples

Biofilms in Microbial Fuel Cells

Automated Analysis of Microplastics

Goal: In situ characterization of biofilms
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« Characterization of the biofilm’s integrity

* Image analysis employing TUM-ParticleTyper

 Visualization of the biofilim’s structure
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« Characterization of environmental samples

on the um-scale via SEM | W
« 2D & 3D imaging in biota samples

Biodegradation of Microplastics Online Analysis of Nanoplastics

R PW Goal: Detection methods for (plastic) particles < 1 pm |
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Goal: Directly track 3C from polymer into microbial biomass
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Reverse and direct stable isotope labeling
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P e and chemical identification of particles
% « Asymmetrical flow (AF4) & centrifugal FFF (CF3)
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* Red-shift due to heavier isotopes | | | | m
» Optical trapping of particles in a flow cell enables |3 = Particle
» Analysis of single cells shows phenotypic heterogeneity - L9 size
acquisition of Raman spectra H e
» Resonance Raman with chromophoric carotenoids O E
» Optimization for real (environmental) samples -
* Experiments with mono- and multi-species biofilms " Raman Shift/cm® |

Metallic Particles in Electrified
Drive Systems

Goal: Identify particle sources in industrial

Degradation of Organic
Pollutants

Goal: Visualize active bacteria responsible
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for degradation of organic pollutants production by determining structural and

« BONCAT: Bioorthogonal noncanonical amino acid tagging elemental composition
» SERS: Surface-enhanced Raman scattering » Laser induced breakdown spectroscopy (LIBS):
. - _ Alkyne-modified elemental analysis (qualitative and quantitative
Coup INg BONCAT-SERS Amino Acid Analogues | Harvest Fluorescent Dye I Y (CI X )
. Visualize and characterize L r— mcﬁt—.ion Click Reaction. « Raman spectroscopy: structural information
Minimal medium
active bacteria + Pollutant Coupling  incarvaration - Characterization of particles (minerals, metals,
Tagging with =) ) ) . .
AgNos+H0NH2Hc._.M N N polymers) to identify and eliminate particle sources
NP preparation - = T _ _
and functionalization SERS analysis In engines This work is performed at BMW Group.

More information on our team, research topics, equipment and publications at https://www.ch.tum.de/hydrochemistry/raman-sem/
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