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PhD topic:

High-Pressure Torrefaction of selected biomass fuels.

Research discipline in Doctoral School:

Environmental Engineering, Mining and Energy

Short description of the research problem to be solved
in the PhD (minimum 1000 characters):

The main problem is a comprehensive description of the new approach to biomass torrefaction under high-pressure conditions. A new
type of laboratory-scale high-pressure reactor has been prepared . The aim of the research is to compare the high-pressure
torrefaction with conventional near atmospheric pressure torrefaction. The torrefaction process (also known as biomass ‘roasting’) is a
type of thermochemical treatment of the organic matter, consisting of a slow heating rate <50 °C per minute to a temperature above
200 °C, usually 280—-320 °C, at a pressure close to atmospheric and in the absence of oxygen. The residence time varies from several
minutes up to several hours. The torrefaction is assumed to be suitable for processing material with moisture content under 15%.
Torrefaction research will be performed at five steps. At first, the treated material is (I) preheated, followed by (Il) pre-drying, where
some of the water is evaporated. The next stages are (Ill) drying and (IV) post-drying and intermediate heating where remaining water
is removed. When water is removed, the proper (V) torrefaction process takes place. Two products are formed. Solid fraction
(torrefied material) and a gas fraction (torrgas), wherein the liquid fraction may be separated from the torrgas, dividing it between the
condensable fraction (water, oils, tars, and other compounds) and the non-condensable fraction (CO, CO2, CH4, and other gases). The
solid fraction can be used as fuel or as an additive to industry. Torrgas can be used for further processing or for supplying the heat for
the torrefaction process.

Professional skills for PhD candidate (e.g. master
program, specializations, softwares, language,
analytical techniques, minimum 500 characters):

The candidate should be a graduate of renewable energy sources or related fields, fluent in Office 365 programs, statistical data
analysis programs, as well as data visualization programs. The candidate should be able to process and interpret data obtained from
experimental studies and their statistical processing. The candidate should have basic knowledge of optimization tools. Documented
scientific achievements will be highly valued, e.g., publications in periodicals from the JCR list. The candidate should be creative and
able to work in a research team. The future doctoral student should also have basic knowledge of the operation and construction of
popular fuel cells.
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