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Abstract (300 word limit) 

There is a rapidly increasing need for “Green Hydrogen” for use as an 

energy vector, a raw material in industrial processes and for the 

utilization of captured CO2. Despite making up 70% of the mass in the 

universe hydrogen is not abundant on the earth in its gaseous di-

hydrogen (H2) form. This is due to its low mass and buoyancy allowing 

it to escape the Earth’s gravitational pull and dissipate into the 

Universe.  Currently 96 % of the hydrogen produced and used in the 

world derives from fossil fuels and as a result leads to the production 

of substantial amounts of CO2. While carbon capture can be used to 

mitigate this, it is preferable to discover new green routes for H2 

production, especially if it is to be used as a precursor for CO2 

conversion and utilization. As a key constituent of water, hydrogen 

atoms are highly abundant in our oceans, allowing for vast hydrogen 

reserves. Obtaining hydrogen from water is an energy intensive 

process requiring an electrical charge, either from an electrical supply 

or a photocatalytic reaction.  

The use of photocatalysts for the splitting of water provides a direct 

route from solar energy to hydrogen. In this work a novel approach 

using soluble substrates and sequential layering processes to produce 

Fe2O3 based Janus nanoparticles is considered. The method allows the 

combination of two materials with suitable band gaps to be combined 

giving a single particle with dual functionality. It is hoped that this 

approach can be developed to produce a viable photocatalyst for the 

splitting of water. The particles are produced by dip coating and a 

carefully characterized for their structural, optical and compositional 

properties through a range of techniques and the photocatalytic 

properties are tested by gas chromatography of the evolved gases on 

exposure to visible light.   
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Figure 1. a) Method of Janus particle production. B) Photocatalytic water 
splitting mechanism using Janus nanoparticles. 
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