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1 Welcome Words

As a cherished tradition, we are thrilled to announce the 9th Freiberg PhD Conference, scheduled to take
place on the final day of the BHT. This interdisciplinary symposium promises a captivating showcase of
oral and poster presentations, providing a window into the captivating and diverse research endeavours
undertaken by our university’s doctoral candidates.

In this edition, our focus is on raising awareness of how we handle our research data and why it is
becoming increasingly important. Our distinguished keynote speakers will present what needs to be
considered when backing up and storing data in the long term and which systems are increasingly be-
coming the standard. They will also look at the ethics of science and discuss what ethical considerations
are important and what consequences our research may have.

Do you wish more people were aware of your research and desire to enhance your presentation skills?
Are you eager to delve into the research of your peers? If so, we invite you to join us at the 9th Freiberg
PhD Conference in 2025! You can contribute by presenting your own research either through an oral
presentation or a poster, or simply immerse yourself in the discussions, listening to others and posing
questions.

Connect with our PhD students, engage in idea exchange, gain invaluable conference experience, and
hone your language proficiency. We eagerly anticipate your participation!

Your PhD Council (ProRat)

2 About Us

We, the PhD Council (PromovierendenRat, ProRat) at TU Bergakademie Freiberg, represent the interests
of all PhD candidates at this university. Elected every two years, we are currently in our 7 electoral
term. Our work includes supporting networking among PhD candidates in Freiberg and facilitating
connections with PhD student representatives from other universities in Saxony, Saxony-Anhalt, and
Thuringia (VMPV, LAMS) as well as Germany (Bundesverband Promovierende). We also represent PhD
candidates in rectorate commissions and participate in senate and faculty councils. Additionally, we
provide statements on higher education policies, such as amendments to SachsHSG and WissZeitVG,
and offer support and advice to PhD candidates with individual questions or problems.

Do not hesistate to contact us, if you have any questions or ideas or if you want to join ProRat as a
freelancer. Contact info@prorat.tu-freiberg.de!

Visit our website Subscribe to our newsletter


info@prorat.tu-freiberg.de

2 2 About Us

Fig. 1: Our six currently elected members of the PhD council (from left to right): Hanna Béhme, Debora Pétschke (speaker),
Elisabeth Heise, Sarah Ku3, Bernhard Berger, Hagen Fiebig (chairman). (Image: Alexander Weif3)



3 Programme

GREETING
9:00 -9:10 Hagen Fiebig

‘ ‘ w

KEYNOTE PRESENTATION
CHAIR: Hagen Fiebig

9:10 - 10:00 Dr. Marco Kriger Why we need (good) Research
Ethics

ORAL PRESENTATIONS: SESSION 1 — SUSTAINABLE MINING
CHAIR: Hagen Fiebig

10:00 - 10:20 Akuba Bezeba Yalley Development of safe and sustain-
able mining methods for artisanal
and small-scale gold mining oper-
ations with alluvial and hard rock
potentials

10:20 - 10:40 Sarah Kuf3 Establishing reductive, microbial
processes for waste water treat-
ment and value recovery

POSTER SESSION 1 AND COFFEE BREAK
10:40 - 11:45

Al Deepak Varma Thota Investigation of Hydrogen Flame
Effects and Long-Term Aging in a
Hydrogen Atmosphere on Addi-
tive Manufactured Ceramics

A2 Klara Sander Characterisation of Biopolymers
using ultrahigh-resolution Mass
Spectrometry

A3 Sophie Manke Characterization of microalgae
isolated from biological soil crusts
on a heavy metal contaminated
mining deposit

A4 Mareike Weigel Development and Application of
New Sol-Gel Systems: From Bio-
fouling Reduction to Sensor Appli-
cations

A5 Lena Bonitz Stability of polyhalite in salt solu-
tions at 25°C
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Ab Hagen Fiebig Stability of Selected Magnesium Car-
bonate Phases in MgCl, Solutions:
Data for Rock Salt Based Nuclear
Waste Repositories

A7 Enver Felix Loayza Mora Droplet based microfluidics and
miniaturization at high throughput
level to screening heterologous sec-
ondary metabolites in microbes: A
critical review

A8 Samaneh Mollashahi Turning invasive plants into energy:
Assessing biogas production from in-
vasive species through LCA

A9 Anne Seidel Sustainable Dipeptide Synthesis for
Biocompatible Applications

A10 Willi Max Leopold From Molecules to Materials: Tuning
Sol-Gel Coatings through Experimen-
tal Design

ORAL PRESENTATIONS: SESSION 2 — GEOTECHNOLOGY

CHAIR: Sarah Kuf3

11:45 -12:05 Duncan Maina The effect of the intermediate princi-
pal stress for dimensioning in room
and pillar mining

12:05-12:25 M G Muntasir Shehab Physics-based machine learning
models for predicting saturated and
unsaturated hydraulic conductivity of
bentonite with global sensitivity anal-
ysis

12:25-12:45 Reza Mahmoudi Kouhi A coupled hydro-mechanical model
using Modified Cam-Clay for predict-
ing swelling behavior of clay-sulfate
rocks

BREAK
12:45 - 13:45

KEYNOTE PRESENTATION
CHAIR: Hagen Fiebig
13:45 -14:30 Dr. Steffen Neumann Modern RDM in Chemistry




ORAL PRESENTATIONS: SESSION 3 — MATERIAL SCIENCE |
CHAIR: Bernhard Berger

14:30 - 14:50 Shuvam Gupta 3D characterization of rare earth in
iron ore
14:50 - 15:10 Mohammed Shakeer Khan Investigating the Empirical Relation-

ship Between Amine Flow and Sand
Core Curing in Polyurethane Cold
Box System

COFFEE BREAK
15:10 - 15:35

ORAL PRESENTATIONS: SESSION 4 — MATERIAL SCIENCE II
CHAIR: Elisabeth Heise

15:35-15:55 Sahra Homaee Optimizing Wet Carbonation of
Wollastonite for Accelerated CO,
Capture and Application in the Ce-
ment Industry

15:55 -16:15 Fritz Raithel Development of a method for cre-
ating standardised load profiles for
cooling buildings

CLOSING REMARKS
16:15-16:30 Elisabeth Heise

AFTER CONFERENCE BBQ

(AWNING, NEUE MENSA)
16:30 — open end
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4 Keynotes

4 Keynotes

Dr. Marco Kriger

Universitét Tubingen | International Center for Ethics in the Sciences and Humanities (IZEW)

marco.krueger@izew.uni-tuebingen.de

Topic

Warum wir (gute) Forschungsethik brauchen / Why we need (good) Research Ethics

Dr. Steffen Neumann

NFDI4Chem (Nationale ForschungsDatenlInfrastruktur) Lead of TA 4
Leibniz-Institute for Plant Biochemistry (IPB), Halle (Saale)

steffen.neumann@ipb-halle.de

Topic

Modern RDM in Chemistry


marco.krueger@izew.uni-tuebingen.de
steffen.neumann@ipb-halle.de
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5 Abstracts
5.1 Oral abstracts

Development of safe and sustainable mining methods for artisanal and small-scale gold mining
operations with alluvial and hard rock potentials

Akuba Bezeba Yalley
Department of Mining Engineering, University of Mines and Technology, PO. Box 237, Tarkwa, Ghana

abyalleyQumat.edu.gh

Abstract

Artisanal and small-scale gold mining (ASGM) operations are known to contribute significantly towards
rural economic development. The operations which are widespread in about 80 countries across Africa,
Asia, Oceania, Central and South America have the potentials to alleviate poverty, create employment
opportunities, generate income and produce large quantities of the precious mineral gold. In spite of all
these potentials, the sector is associated with high levels of environmental degradation, health and safety
threats and low productivity that threaten the sustainability of the sector. These challenges have been
linked to the use of inappropriate mining methods for the various deposit types exploited. In mining
engineering principle, the selection of a suitable mining method for a particular ore deposit is critical
for the environmental, safety and economic sustainability of a mining project. However, little attention
has been given to the subject of development of sustainable mining methods for ASGM operations.
This study seeks to fill the gap in science by developing safe and sustainable mining methods for
ASGM operations with alluvial and hard rock potentials. These particular deposit type has been chosen
because it the most exploited deposit type by ASGM miners. The methods used include literature review
of the occurrence of this deposit type. Field visits were made to 3 ASGM sites in Ghana exploiting this
deposit types and the challenges the miners have with the mining methods they are using. The Geovia
Surpac software version 2024 was used in the design of the mining methods for both manual and
mechanised operations. Proposed work schedules, equipment requirement and labour requirement
have been provided as a guideline for the miners. The developed mining methods will guide the miners
to carry out their operations in a safe and sustainable manner. It is therefore recommended ASGM
operations engage mining engineering and allied professionals to ensure effective implementation of
the developed mining method.


abyalley@umat.edu.gh

8 5 Abstracts

Establishing reductive, microbial processes for waste water treatment and value recovery
Sarah KuB3*, Marika Hofmann, Sabrina Hedrich
Institute of Biosciences, TU Bergakademie Freiberg

sarah.kuss@bio.tu-freiberg.de

Abstract

In the Ore mountains mining region and its surrounding areas, there are numerous abandoned mines
and several thousand mine dumps. Some of these dumps still contain large quantities of strategic
and critical metals, but at the same time pose a threat to the environment through the uncontrolled
release of harmful species (metals, metalloids, sulfate). Systems utilizing sulfate- and iron-reducing
microorganisms represent a promising biotechnological approach for the treatment of metal- and
sulfate-laden waters, facilitating both, the de contamination of the environment and the recovery
of valuable resources. To establish and optimize the respective biological water treatment system,
microorganisms were enriched from samples taken at the Reiche Zeche mine in Freiberg (Germany)
and "Roter Graben", a stream accumulating metal-rich process waters from the mine and other local
industries. Anaerobic enrichment cultures were set up under various conditions, including media for
iron- and sulfate-reducing microorganisms with different substrates, pH-values and temperatures. First
results indicate the presence of sulfate-reducing bacteria in Postgate B medium.

In further studies, genes involved in the reduction of sulfate and ferric iron will be identified in order
to better understand and influence the reactions taking place in the organism. The results will be
transferred to bioreactor studies for process development, which will allow targeted control of the
complex processes and investigation of different parameters for efficient extraction of valuable metals
and separation of pollutants.


sarah.kuss@bio.tu-freiberg.de
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The effect of the intermediate principal stress for dimensioning in room and pillar mining
Duncan Maina
Institute of Geotechnics, TU Bergakademie Freiberg

Duncan.Maina@doktorand.tu-freiberg.de

Abstract

The room and pillar mining method is widely used mining technology to ensure stability and low
environmental impact. Existing pillar and drift design methods are based on classical failure criteria,
which do not consider the intermediate principal stress component. Based on the detailed analysis
of existing true triaxial failure criteria, an extended Hoek-Brown criterion (called EHB) is proposed as
an advanced alternative for drift and pillar design. The EHB model is implemented into the explicit
finite difference code FLAC3D and several exemplary mine pillar and drift models were created. The
corresponding numerical simulations comparing EHB and classical HB model results show that the
intermediate principal stress component significantly influences pillar strength, factor-of-safety, extraction
ratio, stress concentration factor, and volume (extent) of the excavation disturbed zone. These results
lead to improved predictions of failure mechanisms and provide a reliable and efficient framework for
mine design.


Duncan.Maina@doktorand.tu-freiberg.de
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Physics-based machine learning models for predicting saturated and unsaturated hydraulic con-
ductivity of bentonite with global sensitivity analysis

M G Muntasir Shehab*, Reza Taherdangkoo, Christoph Butscher
Institute of Geotechnics, TU Bergakademie Freiberg

M-G-Muntasir.Shehab@student.tu-freiberg.de

Abstract

Bentonite is proposed as a buffer material for the geotechnical barrier in high-level radioactive waste
repositories. Accurate prediction of saturated and unsaturated hydraulic conductivity of bentonite is
critical for assessing water flow and saturation time in such repositories. This study develops a data-
driven machine learning (ML) model to predict saturated hydraulic conductivity and a physics-based ML
model to predict unsaturated hydraulic conductivity of bentonite. For the saturated hydraulic conductivity
prediction, a dataset of 215 experimental measurements was compiled, incorporating key soil properties
such as montmorillonite content, specific gravity, plasticity index, initial water content, dry density, and
temperature. The predicted saturated hydraulic conductivity values were then used as input to the
physics-based ML model for predicting unsaturated hydraulic conductivity. Additionally, the physics-
based ML model was trained using a combination of 311 experimental data points and 920 synthetic
data points generated using the Van Genuchten model. The experimental dataset includes specific
gravity, montmorillonite content, initial dry density, initial water content, initial void ratio, plasticity index,
suction, and volumetric water content. The synthetic data includes suction, volumetric water content,
and unsaturated hydraulic conductivity. The CatBoost and XGBoost algorithms were used to train the
ML models, and the Whale Optimization Algorithm was applied for hyperparameter tuning. The trained
ML models show good performance in predicting both saturated and unsaturated hydraulic conductivity
of bentonite based on key soil parameters.


M-G-Muntasir.Shehab@student.tu-freiberg.de
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A coupled hydro-mechanical model using Modified Cam-Clay for predicting swelling behavior of
clay-sulfate rocks

Reza Mahmoudi Kouhi*, Reza Taherdangkoo, Thomas Nagel, Faramarz Doulati Ardejani, Christoph
Butscher

Institute of Geotechnics, TU Bergakademie Freiberg

Reza.Mahmoudi-Kouhi@doktorand.tu-freiberg.de

Abstract

Swelling of clay-sulfate rocks is a major concern in geotechnical engineering because of the complex
interaction between hydraulic processes and mechanical deformation. In the historic town of Staufen
(southwest Germany), geothermal drillings into anhydrite-bearing formations triggered severe ground
heave, resulting in serious damage to more than 250 houses. This event highlighted the importance of
understanding swelling processes in clay-sulfate rocks. In this study, a coupled hydro-mechanical model
was developed to investigate the swelling problem at the city of Staufen, located in south-west Germany.
The model employs the Modified Cam-Clay (MCC) for mechanical processes coupled with Richards’
equation to describe fluid flow within porous media. The model takes into account spatial heterogeneity
of material properties, namely Young’s modulus and permeability within the swelling layer, to represent
depth-dependent variations observed at the study site. Finally, the model is calibrated using data
from 2009 to 2011, employing a Grey Wolf Optimization algorithm to reduce the difference between
simulated and measured ground heave data. The results show that applying a complex elasto-plastic
model with consideration of heterogeneity can accurately reproduce the mechanical deformations
observed at Staufen. The model predicts the heave data until the end of 2024 with sufficient degree of
accuracy, although these data were not used during the calibration process.


Reza.Mahmoudi-Kouhi@doktorand.tu-freiberg.de



shuvamgupta56@gmail.com



Mohammed.shakeer-khan@gi.tu-freiberg.de






s.homaee@hzdri.de



fritz.raithel@ttd.tu-freiberg.de
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5.2 Poster abstracts

Al Investigation of Hydrogen Flame Effects and Long-Term Aging in a Hydrogen Atmosphere on
Additive Manufactured Ceramics

Deepak Varma Thota*, Sven Eckart, Florian Kerber, Hartmut Krause, Christos Aneziris
Professorship for Gas and Heat Technology, Institute of Thermal Engineering, TU Bergakademie Freiberg

Deepak-Varma.Thota@iwtt.tu-freiberg.de

Abstract

As hydrogen emerges as a sustainable alternative to fossil fuels, understanding its interaction with
high-temperature materials is critical for advancing combustion technologies. This study investigates
the effects of hydrogen flames and long-term hydrogen exposure on additively manufactured ceramics
(alumina and spinel) to assess their viability in applications such as gas turbines and internal combustion
engines. Two experimental approaches are used to study hydrogen flame interactions and material
durability: Flame-wall interaction (FWI) tests using a custom-designed hydrogen burner to quantify
guenching distances and characterize flame dynamics under conditions mimicking closed combustion
geometries. Temperature profiles are mapped via laser-induced fluorescence (LIF) by analyzing OH
radical behavior. Long-term aging tests [2] are conducted in a tube furnace at 1500°C for up to
600 hours under hydrogen and natural gas atmospheres to evaluate thermal stability and corrosion
resistance. Post-test analyses of the specimens included mass loss quantification and surface degradation
assessment using laser-induced plasma spectroscopy (LIPS) microscopy.


Deepak-Varma.Thota@iwtt.tu-freiberg.de



klara.sander@chemie.tu-freiberg.de



sophie.manke@ioez.tu-freiberg.de



mareike.weigel@chemie.tu-freiberg.de



Lena.Bonitz@student.tu-freiberg.de






hagen.fiebig@chemie.tu-freiberg.de



enverloayza@hotmail.com



Samaneh.Mollashahi@doktorand.tu-freiberg.de



anne.seidel@chemie.tu-freiberg.de



Willi-Max.Leopold@chemie.tu-freiberg.de
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