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Manabayeva Alua’s dissertation work is devoted to the development of active catalysts for
reforming methane and biogas into synthesis gas. This topic, which includes the utilization of two
greenhouse gases included in the main composition of biogas, is very relevant. Dry methane reforming
and biogas reforming meet the requirements of green technologies, since environmentally friendly
hydrogen-containing fuel can be obtained from methane. This work is complete and meets all the
requirements for dissertations. During the research work of Manabayeva Alua, quite good results were
obtained that can be presented at the defense. She has acquired in-depth knowledge of the preparation of
catalytic nanomaterials, their characterization by various physical methods and testing of catalysts in dry
methane reforming and biogas reforming.

Manabayeva A. was a visiting researcher at the Laboratory of Industrial Chemistry and Reaction
Technology at Abo Akademi University in Turku, Finland, from 16" of September to 31% of October,
2022. Manabayeva A. participated in the characterization of catalysts using TPR, TPD, FTIR, N2
physisorption, TEM, as well as in testing Ni-containing catalysts in the hydrodeoxygenation of a model
lignin compound.

Manabayeva A. in collaboration with researchers from Abo Akademi and D.V. Sokolsky Institute of
Fuel, Catalysis and Electrochemistry published 2 articles included in the Scopus/Web of Science
databases. In addition, 1 article has been accepted into a journal that is also included in the Scopus/Web of
Science database and will be published in the near future. Another 1 article is being finalized.

| believe that Manabayeva A. is has high potential to make further significant contributions to the
field of heterogeneous catalysis, while at the same time she is able to maintain good relationships within
the team. I'm very pleased with the work conducted by dissertation author Manabaeva Alua, and |
unconditionally recommend her PhD dissertation for defense.
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