
Contents 

1 Introduction 1 

2 Theory 4 
2.1 Density Functional Theory 4 

2.1.1  Equation 4 
2.1.2  Theorem 5 
2.1.3 Exchange Correlation Functionals 5 
2.1.4 DFT+U 6 
2.1.5 Hybrid DFT 7 

2.2 Methods 8 
2.2.1 Wannier Functions 8 
2.2.2 Nudged Elastic Band Calculations 9 
2.2.3 Computational Details 9 

3 The Rare Earth Metal Oxide  11 
3.1 Introduction 11 
3.2 Methods 13 
3.3 Bulk Properties 15 
3.4 Surface Properties 23 
3.5 Surface Vacancies 23 
3.6 Conclusions 26 

4 Adsorption of Ni Clusters on  29 
4.1 Introduction 29 
4.2 Methods 31 
4.3 Ni Clusters in Gas Phase 32 
4.4 Adsorption of Atomic Ni on  35 
4.5 Adsorption of Multiatomic Ni Clusters on  39 
4.6 Conclusions 46 

Hahn, Konstanze Regina
Computer simulations of chemical reactions on metal ...
2013

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



CONTENTS 

5  Adsorption on   
5.1 Introduction 48 
5.2 Methods 50 
5.3 Adsorption Mechanisms of Isolated  52 
5.4 Coverage Effect on  Adsorption Mechanisms 64 
5.5 Mixed Adsorption Mechanisms at High Coverage 67 
5.6 Conclusions 73 

6  Solid Solutions 75 
6.1 Introduction 75 
6.2 Methods 77 
6.3 Bulk Structure of  Rutile Crystals 79 
6.4 Relaxation of the Rutile (110) Surface 82 

6.4.1 Pure  82 
6.4.2  86 
6.4.3  Solid Solutions 86 

6.5 Thermodynamic Stability  the (110) Rutile Surface 90 
6.6 Conclusions 92 

7  Adsorption on  94 
7.1 Introduction 94 
7.2 Methods 97 
7.3  Adsorption on  98 

7.3.1 Adsorption of Isolated  (1/12 ML) 98 
7.3.2 Adsorption at High Coverage (1 ML) 100 

7.4  Adsorption on  104 
7.4.1 Adsorption of Isolated  (1/12 ML) 104 
7.4.2 Adsorption at High Coverage (1 ML) 104 

7.5  Adsorption on  107 
7.5.1 Adsorption of Isolated  (1/12 ML) 108 
7.5.2 Adsorption at High Coverage (1 ML) 114 

7.6 Conclusions 116 

8 Conclusion and Outlook 118 

List of Figures 120 

List of Tables 123 

List of Abbreviations 124 



CONTENTS 

References 120 


	vtls001740609 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



