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Preface

In recent years, Germany has significantly increased its engagement in Africa,
with nearly all federal ministries developing their own Africa strategies, which are
currently being implemented within their respective areas of responsibility. These
strategies primarily center around environmental conservation, climate protec-
tion, and the promotion of renewable energies. Of particular importance are
initiatives targeting the efficient utilization of biogenic waste and residues, both
in terms of material and energy.

Against this background, the Chair of Waste and Resource Management, and
the German Biomass Research Center in Leipzig, are actively engaged in sever-
al African regions. Their efforts encompass the establishment of waste manage-
ment infrastructures and the fostering of young scientific talent. A pivotal aspect
of their work involves the sustainable collection and utilization of biogenic waste
and residues, which are abundant in African agriculture and the food industry.
Maize leaves and spindles, yam roots, cassava, and coconut shells are exam-
ples of materials that can be used to produce biogenic silicon dioxide, which can
then be used to create carrier materials for catalysts or concrete additives. This
emphasis on innovative utilization methods highlights the practical importance of
research, as demonstrated by Mr. Prempeh's doctoral project.

Mr. Prempeh's research aims to extract biogenic silicon dioxide from various
agricultural waste and residues, to explore various possibilities for future utiliza-
tion. The primary objective is to contribute to sustainable material and energy
provision by optimizing the use of biogenic waste and residues, thereby increa-
sing regional value creation while reducing environmental impact.

Mr. Prempeh conducted theoretical and practical investigations as a visiting
scientist at the DBFZ in the field of Thermochemical Conversion from early 2020
to the summer of 2023. These investigations were successfully analyzed and
compiled into his dissertation, which was submitted to the Faculty of Agricultural
and Environmental Sciences in September 2023.

The scientific significance of this work, as viewed by the examiner, arises parti-
cularly from the following points:

e Mr. Prempeh, as a chemical engineer, learned quickly the complex sub-
ject of thermochemical treatment of biogenic residues. Over the course of
the three years of his doctoral scholarship, he not only achieved interesting
results from a scientific perspective but also produced findings of practical
relevance, that are awaiting verification through further experimentation at
an industrial scale.



He provided scientific proof that biogenic silicon dioxide could be extracted
from a variety of biogenic agricultural residues and wastes, which are abun-
dant in Africa but currently lack environmentally friendly disposal methods.
This optimized material and energy utilization of biogenic waste and residues
could help to provide environmentally sustainable materials and energy while
also increasing regional value.

Mr. Prempeh successfully used biogenic silicon dioxide derived from maize
cob leaves as a catalyst support material in low-temperature catalytic me-
thane combustion (LTCMC). The scientifically supported results of his inves-
tigations show that the Pd/CeO, catalyst dispersed on biogenic SiO, from
maize cob leaf biomass ashes (Pd/CeO,/CHSIO,) has excellent catalytic
activity for methane combustion. The advantage of a lower conversion tempe-
rature when compared to commercially available silica catalysts is especially
notable!

Finally, we trust that you will find Dr.-Ing. Clement Owusu Prempeh's dissertation
engaging and enjoyable to read.

Best regards from Stellenbosch (South Africa), Leipzig and Rostock

Y //

/) _

Vi
Prof. Dr.-John Babafemi Dr.-Ing. Volker Lenz
Stellenbosch University Deutsches Biomasseforschungs-
South Africa zentrum gGmbH Germany

‘///f’

Prof. Dr. mont. Michael Nelles
Universitat Rostock und
Deutsches Biomasseforschungszentrum gGmbH (DBFZ) Leipzig
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