Internship/Master Thesis

Biomass ash production from combustion in a bench-scale

boiler

BACKGROUND:

Ashes produced from combustion of biomass fuels have the potential to contribute to
cement production as an alternative and sustainable binder. However, non-woody bio-
mass fuels are often characterized by a higher tendency for slag formation and ash han-
dling problems during the combustion process [1]. In addition, the ash quality can vary
because of the heterogeneous nature of the biomass fuels. In this respect, the ongoing
project (BioBeton) focuses on the production of the ash from different untreated and
chemically pre-treated biomass fuels. Kaolinite will also be used as an additive for se-
lected fuels to mitigate slag formation during the combustion. Combustion performance
of some biomass fuels have already been investigated in lab-scale experiments using a
muffle furnace. In the current investigation, the applicant will perform combustion tests
of the selected fuels on bench-scale using a boiler with a nominal heat capacity of 49 kW
to produce ashes that are suitable as binders for cement production. Furthermore, slag
formation tendency of the produced ashes will be analyzed using different analysis meth-
ods [2]. Then, selected ash samples will be characterized using STA-FTIR-QMS, gas sorp-
tion, etc. Finally, reactivity of the produced ashes for cement production will be analyzed
using standardized methods [3-4].

YOUR TASKS:

o Evaluation of the state of knowledge for biomass ash behavior during combustion.
o  Performing combustion tests in the biomass boiler.

e Ash characterization.

o Analysis of reactivity using standardized methods.

YOU HAVE:
» Academic background in mechanical or chemical engineering, chemistry and
material sciences or comparable with experience in thermochemical conversion of

biomass.
o English language proficiency. German language skills are beneficial.
WE OFFER:

e Advanced experimental and research facility.

» A good introduction to the topic as well as competent and motivated scientific
support in the processing of the tasks.

o Afamily-friendly, modern working environment in a collegial working atmosphere.

o Good public transport connections.

» A collaborative work experience with renowned research groups in the presented
topic.
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