
The Synthesis of Bimetallic 
Cryptand Catalysts for Ammonia 

Oxidation
By Rachel Garwick

Samuel Jacob

Gabriel Ménard

Department of Chemistry and Biochemistry



• Hydrogen is difficult to store

• Haber Bosch Process

• Why not water?

Why Ammonia?



Synthesizing the Complex 

1. Synthesize Cryptand 2. Add Metals 3. Refine Synthesis



Making the Ligand Step by Step

Step 1 Step 2 Step 3 Step 4 Step 5

74% 20% 99% 85% 6%
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Isolating the Products 

Column 
Chromatography 

Recrystallization



Analyzing our Products

Nuclear Magnetic Resonance (NMR) Spectroscopy



Characterizing 
the Products

Step 1
Step 2

Step 3



Characterizing the Products
Step 4 Step 5



Moving Forward

Long term goal

Our end product
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