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The presented doctoral thesis is dedicated to the preparation, chemical and structural modifications and
investigation of low-dimensional (0D, 1D, 2D and 3D) carbon nano-sized objects — innovative topic in the field of
nanotechnology with many open questions at fundamental and technological level. The improvement of the
methods for synthesis, analysis and characterization of innovative nanomaterials using contemporary experimental
techniques is a priority task in the material sciences. The presented research basis of the thesis follows these modern
challenges.

The dissertation outlook consists of a preface, three chapters — the first two are introductory and the main
scientific results are presented in the third chapter followed by a concluding section where the main scientific
contributions are summarized, a bibliography and list of scientific articles which forms the thesis base.

The research activity on carbon nanostructures is a very extensive. Based on the well-systematized
overview of the diverse properties, structural features of the main allotropic nano-sized forms of carbon (Chapter )
and on the description of the implemented characterization methods: X-ray photoemission spectroscopy (XPS),
Raman spectroscopy, X-ray difractogram (XRD) analysis, Scanning and Transmission electron microscopy (Chapter
I1), I consider that the author is well acquainted with the modern development of this topic.

To achieve the research objectives, advanced and complementary experimental techniques were used for
investigation of the crystal structure, chemical composition and:morphology of the obtained carbon nanomaterials.
The selected methods are established as a mandatory standard in carbon nanostructures research and provide
comprehensive analysis of their chemical and physical nature.

One of the significant contributions of the thesis is the application of pulsed laser ablation (of aqueous
solution of carbon precursors) — simple and effective approach for synthesis and modifying of the corresponding
allotropic forms: graphene, graphene oxide, fullerenes Ceo, etc. The time-consuming first steps and challenges, the
wide range of technological parameters and their systematic variation are well presented in the dissertation.

An important role in establishing the optimal synthesis conditions is also the high scientific level
implementation (for the exact identification of the carbon phases) of X-ray photoemission spectroscopy based on
the assessment of the sp?/sp® hybridization levels, valence states and chemical bonds, phase and elemental
composition. The advanced capabilities of X-ray structural analysis and Raman spectroscopy have been effectively
used to investigate the structural complexity. The theoretical simulations and experimental analyzes of the carbon
depositions treated with different solvents represent a perspective idea. In an overall context of the presented
studies | appreciate the efforts of the PhD student, the supervisors and the entire team.

The significant personal contribution of the PhD candidate is marked by the leading author’s (first and
second) position in the main scientific articles.



The investigations included in the dissertation have been published in a total of three articles - two in
specialized scientific journals: The Journal of Chemical Physics, Surfaces and Interfaces and an article presented on
international scientific forum and published in the Journal of Physics: Conference Series. Four independent citations
were also noted. In addition, D. Dimov is author and coauthor of total of 11 scientific articles, published in the last 3
years. In this aspect, the candidate fulfils the national requirements and criteria of the Institute of Electronics. The
abstract is presented according to the requirements for a doctoral dissertation.

I have to note few critical remarks regarding the incomplete state and multiple errors in the main text,
bibliography and non-unified graphical representation. However, it does not change the overall good impression.

Conclusion

On the basis of the qualitative and qualitative scientific level of the presented doctoral thesis and the
significant personal contributions of the author, | consider that it fulfils the legal national requirements and the
criteria of the Institute of Electronics and would like to recommend to the honourable Scientific Council of IE, BAS,
to award Dimitar Dimov with the academical degree "Doctor of Philosophy" in the field of Physical Sciences.

With all my respect.
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