
Referee's Evaluation of Diploma Thesis 

Name of candidate: Dominika Zákutná 

Title of the work: Preparation of Magnetic Nanostructures of Chromites and Their Characterization 

A. Comment on scientific content and scope of the diploma thesis 

The scope of the thesis submitted by Dominika Zákutná was to prepare CoCr2O4 as well as CoFexCr2-xO4 

magnetic nanoparticles and to study their structural and magnetic properties. Three different synthesis 
methods (thermal decomposition, hydrothermal synthesis and sol-gel method) were employed to produce 
CoCr2O4 particles. Thermal decomposition approach, a routinely used synthesis technique for preparation of 
other ferrite nanoparticles failed due to the fact that the decomposition temperature of the Cr acetylacetonate 
precursor is higher than the boiling point of any non-toxic solvent. 
Based on hydrothermal synthesis, the candidate achieved to prepare isolated, crystalline CoCr2O4 
nanoparticles from a solvent without the need for further thermal treatment procedure, which can be 

considered as a major key contributions of the thesis and scientifically new aspects. 
In a further step, CoCr2O4 as well as CoFexCr2-xO4 nanoparticles were prepared by sol-gel method with 
annealing temperature controlled grain sizes. 
As second objective, the structural and magnetic properties of the produced nanoparticles were studied in-
detail. The experiments are reasonably well evaluated. All synthesised CoCr2O4 and CoFexCr2-xO4 
nanoparticles were characterised using wide-angle X-ray diffraction, transmission electron microscopy, 
magnetometry, ac-susceptibility. A broad suite of further characterisation techniques like SAXS, 
thermogravimetric analysis, energy dispersive X-ray analysis, dynamic light scattering, FTIR and Raman 

spectroscopy were employed, where applicable. 
Noteworthy, CoCr2O4 were characterised by means of non standard technique, polarised neutron diffraction, 
which were recorded at the DNS instrument at the large neutron scale facility Forschungs-Neutronenquelle 
Heinz Maier-Leibnitz, Munich. These measurements give valuable insight to clarify the magnetic structure 
and the phase transition behaviour of the prepared nanoparticles. Beam time is granted based on a peer-
review proposal system showing the competiveness of work done by the candidate. 
Concerning CoFexCr2-xO4 nanoparticles synthesised via of sol-gel method, it could be exemplarily shown by 

means of high-temperature powder x-ray diffraction that particle size can be finely tuned as a function of the 
annealing temperature. These samples were furthermore subject of an in-depth study with 57Fe Mößbauer 
spectroscopy. 
To conclude, Dominika Zákutná was able to prepare and carry out an extensive set of experiments and 
describe and discuss them more or less satisfactorily. 

 

1. Evaluation of the scientific part of the thesis 

 A - methodically adequate, data are well processed and interpreted, the extent of work is adequate 

X B - limited in the range, with minor methodological deficiencies or ambiguities in data interpretation 

 C - inconsistent with numerous methodological imperfections but it meets the requirements laid on thesis 

 N - scientifically inadequate, does not meet the requirements laid on diploma thesis 

 



B. Scoring of the individual parts/aspects of the work 

1. Scope of the thesis and its structure 

 A - proportionate, reflecting the nature and meaning of each part of the thesis 

 B - the structure is not logical or extent of the individual parts is not relevant 

X C - significantly unbalanced, the scope of certain parts fundamentally inadequate 

 N - inadequate in more respects 
 

2. Scientific correctness 

 A - excellent, without any serious comments 

X B - very good, with sporadic minor errors (ambiguities, mistakes in formulas or chemical names, 
imperfect description of the methods or obtained results) 

 C - poor, with numerous minor errors 

 N - insufficient with major errors 

 

3. Introduction to the issue and citation of the used literature and other sources 

 A - without any comments, all taken data are cited, the number of citations corresponds to the scope of 
the thesis 

X B - satisfactory, somewhere insufficiently elaborated or with lower overall number of citations 

 C - inadequate in extent to the scope of diploma thesis with more serious errors 
(e.g. prevailing "non-standard" references to textbooks, lectures, websites) 

 N - unsatisfactory, very few numbers of citations, eventually having the features of plagiarism 

(Frequent omission of the references to the data source or copy of the large portions of text) 

 

4. Language of the work 

 A - excellent, the work is easy to read and be well to be understand, with no serious grammatical and 
spelling mistakes 

 B - very good, sporadic stylistic mistakes, grammatical or spelling mistakes 

X C - poor, more frequent stylistic mistakes or unclear formulations, grammatical or spelling mistakes 

 N - unsatisfactory; illogical or incorrect formulations, numerous major mistakes 

 

5. Formal and graphic level of the work 

 A - excellent, free of typing and formatting mistakes 

X B - very good, sporadic formatting and typing mistakes, missing abbreviations etc. 

 C - poor, with minor severe mistakes or more numerous minor mistakes 

 N - unsatisfactory, with numerous major mistakes 

 



Eventual comment on the points B1-5 

B1: 

Characterisation techniques and relevant theoretical foundations are briefly introduced and explained. It 
would have been easy to give a more complete description based on the work done already in her Bachelor 
thesis. Aspects not already covered in her Bachelor thesis, e.g. SAXS, Mößbauer spectrosopy and polarised 
neutron scattering are addressed in greater and approbriate detail.  
B2: 
The theoretical basics on polarised neutron scattering (Section 2.2.2) contain obvious misunderstanding of 
the fundamental principles, e.g.: the definition of the effective magnetisation vector Mperp, equation 2.2.13 is 
only valid for non collinear and non chiral magnetisation distribution, i.e. is basically only applicable for 

isotropic diffuse scattering of paramagnets. 
B3: 
The thesis is written in English, which should be assessed as positive.The command of the English language 
is in general quite good, although there are regular grammatical and occasional typological errors. 
 
The thesis shows that the author has done interesting and extensive work in sample preparation. The 
concomitant characterisation was done using a broad range of techniques combined with several stays 

abroad (Forschungszentrum Jülich, University of Cologne). After carefully reading the Diploma thesis, I am 
convinced that it represents a significant contribution to the scientific field it deals with. I am confident that 
the obtained results on synthesis and on characterisation have the potential for at least 2 publications. 
Due to several restrictions, the written work does not meet completely the requirements set by the excellent 
data recorded. Several aspects of the thesis leave scope for extension and improvement. In particular, the 
work would have benefited greatly from more explanation and discussion of the experimental data.  
Despite the reservations mentioned above, the thesis meets the requirements laid on a Diploma thesis and I 

recommend the thesis for defence. Under the condition of a successful defence and minor revision and 
correction of the script, I propose to award the degree with an overall classification of 'very good'. 

 

C. Diploma thesis defence 

Questions to candidate: 

1) Could the candidate please comment in a short summary how the structural and magnetic parameters in 
the synthesised material evolve with grain size and compositional change and in comparison to bulk 
references. Was this behaviour expectable (e.g. literature review) and how can it be interpreted? 
2) Concomitantly also the magnetic phase transition behaviour is affected. As part of the candidate's work 
she has produced CoCr2O4 particles with a very small grain size of ~3 nm using hydrothermal synthesis. 
Only looking at the (static) magnetisation measurements, one would expect that a ferrimagnetic phase is 

present at 5K. Effectively, the candidate could show in a neutron diffraction study that in fact there exists no 
ferrimagnetic order. The candidate gives as reason that the particle size is close to the coherence length of 
the spin wave in the ground state. comments on this finding are welcome. 
3) Can the candidate give some values for the yield of the used synthesis routines. 
4) What were the impediments to determine from magnetisation the effective atomic magnetic moment and 
the average magnetic moment per particle of the synthesised material. 
5)The presence of interstitials, surface etc should lead in theory to intrinsic microstrain. In contrast, for all 

samples the strain contributions to XRD peak broadening is exactly zero. Is this a real physical result or 
based on limitation in the software? A note: one could crosscheck data using Warren-Averbach or 
Williamson-Hall plots of the peak width. 
6) The last point is more a comment than a question: In section 4.2.2.2 of the thesis it is written that the 
intensity of TEM Debeye-Scherrer rings indicate a preferred particle orientation, which is a quite perplexing 
result given that it should be an isotropically distributed powder. In my opinion, it is a feature of the Ewald 
sphere, which is for TEM conditions approximately a plane. All lattice planes give rise to a ring for which 
the associated reciprocal lattice point lies on (or close to) the Ewald-sphere, whereby the close-by points 

show lower intensity. 

 



Statement on error correction: Is the amendment/correction of the work indispensable for the acceptance of 
the work? 
 

X YES 

 NO 

D. Overall assessment 

I recommend the work to be taken to further procedures:  

 

X YES 

 NO 

 

The proposed overall classification: 

 

 excellent 

X very good 

 good 

 not sufficient 
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