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Abstract 

This lecture will detail my career to date as a materials scientist looking at a few of the significant 

syntheses and characterizations of some advanced materials.  From the beginnings of a “Crazy” 

preparation to where I am now with some interesting discoveries along the way. We will look at the 

materials that have shaped my career and the scientific papers that have resulted from them.   Starting 

with Lithium Nitride preparations as nanofibers.  Here we will explore the synthesis firstly of Li3N 

bulk utilizing a highly reactive solid state method whereby pure metallic sodium is used as a solvent 

to dissolve metallic lithium and react it with nitrogen to form the nitride in it’s purest form, which is 

then subsequently transformed into nanofibers utilizing a chemical vapor transport method [1]. The 

second set of materials are the materials I worked on during my PhD where we had low dimensional 

conductors of different transition metal chalcogenides. In particular we will look at TaS2 and TaS3 

and their potential syntheses and transitions into oxides and nitrides [2]. Moving forward into TiO2 
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photocatalysts and the N doping dilemma and how we solved for nitrogen doping in either the 

interstitial or the substitutional site leading to enhanced photocatalysis [3]. The TiO2 work transitioned 

into Janus particle work where we were trying to marry a hydrogen catalyst with an oxygen catalyst 

in the same nanoparticle initially with similar phases such as anatase and rutile forms of TiO2 [4] 

before moving to biphasic systems such as WO3 and Ta3N5.  
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