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scope of activities:

Application of modern analytical techniques (ToF-SIMS, SEM-EDS, LIBS, ICP-
OES, ICP MS, LA-ICP-MS, AAS) in the field of trace elemental and molecular
analysis.

Development of new measurement and sample preparation procedures (sample
digestion and analysis) in order to help solve problems in many real case
scenarios in the area of forensic chemistry (e.g. examination of documents,
crossing lines and aging issues, visualization, enhancement and discrimination
of selected forensic traces) and in analytical chemistry (design and optimization
of protocols dedicated to the analysis of wide range of materials).

present activities:

Gaining quantitative or semi-quantitative information about the tested samples
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N
{

§- =

mm/

is of ext

and comparing the results acquired by various analytical techniques.

e Imaging the presence of selected components on the surface of solid samples
using LIBS, SEM-EDS, ToF-SIMS techniques and combining the results for
selected layers within tested material.

Future activities:

Development and optimization of chemometric models allowing the performance of multivariate data analysis in the field

of discrimination and classification of studied samples based on selected criteria such as their origin. In the future the

emphasis will be put on the imaging technologies enabling the visualization of multi-dimensional and multi-parameter

data.
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Recently, we have completed the following projects:

e  The development of innovative and cost-effective technology for reduction of mercury atmosphere emission from coal
combustion

e Development of heterogeneous catalysts for oxidation of odorous compounds

e Multi-Modal Imaging of Forensic Science Evidence

e Development of modified bonding systems and composite materials for dentistry with the addition of nanosilver and
nanogold and determination of their antibacterial properties

e Single-module mobile installation for the production and processing of furfural in the place where bio-waste is
generated

Keywords:

trace analysis, surface analysis, forensic analysis, heavy metals, elemental analysis, environmental protection, monitoring,
bioindicators, safety assessment, catalysis, modern analytical techniques, ICP-MS, ICP-OES, AAS, ToF-SIMS, SEM-EDS,
LA-ICP-MS, LIBS

List of internship proposal in this research team:

e  Co-operation in forensic evidence analysis (e.g. paper substrate, inks, toners, fingermarks and fingerprints, soil, glass,
GSR)
e  Co-operation in trace elemental analysis of environmental (soil, waste water, air, fly ash), cosmetics (eye shadows, nail

polishes, foundations, lipsticks) and biological (bioindicators, food, human hair) samples
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