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The direct selective partial oxidation of methane to products such as methanol is commonly 
referred to as a “Holy Grail” of catalysis due to the challenges associated with preventing the over-

oxidation of the oxygenate products, which greatly diminishes achievable yields1. A solution to 

overcoming this challenge is the protection of methanol within an oxidation-resistant methyl ester2-

4. Despite the success of such approaches, the translation of this chemistry from a homogeneous 

catalytic mode to a heterogeneous catalytic mode has been limited5. Our group has recently 

demonstrated an aerobic direct methane partial oxidation process using a heterogeneous silica-
supported cobalt catalyst6.  
 

 

Figure 1: Overview of the designed methane oxidation process and product recovery6 

 
The goal of this project is to synthesize, test, and characterize solid catalysts for the direct partial 
oxidation of methane in the liquid-phase batch system outlined in Figure 1 or a new set-up 
operating in flow. The student will therefore gain experience in many aspects of catalysis research 
by performing a variety of tasks related to synthesizing and evaluating catalysts within a relatively 
short period of time. The student will be responsible for developing their own direction on materials 
to explore with assistance from the supervisor.  
 
 
 
 

mailto:andrea.blankenship@chem.ethz.ch


Semester Project  
 
Project Objectives: 

1. Perform short literature search on synthesis methods for supported transition metal 
catalysts 

2. Synthesize solid catalysts active  
3. Measure catalytic activity of the synthesized catalysts in a batch reactor 
4. Characterize synthesized catalysts using relevant methods (XRD, TEM, etc.) 
5. Propose structure-activity relationships based on results 

 
 
Learning Objectives: 

1. Develop familiarity with typical synthesis methods for solid supported metal catalysts 
2. Strengthen understanding of characterization techniques learned in chemistry curriculum 

and how they can be applied to heterogeneous catalysis 
3. Practice written and oral communication skills 
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