
Fossil fuels are harmful to the environment, and current methods of hydrogen fuel production 

lack the accessibility to be utilized by members of underdeveloped communities. Hydrogen gas 

(H2) can be produced cleanly and efficiently by splitting water (H2O) into both H2 and O2 via 

electrolysis. 
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Team 18 designed a process to produce lanthanum (III) iron

oxide (LaFeO3). LaFeO3 is a photocatalyst used for solar

generation of H2, and its nanoparticles are used as a novel

alternative for semiconductors to coat photoelectrodes. Current

semiconductors used in photoelectrodes need “external bias,”

which means they need DC voltage to operate. Photoelectrodes

coated in the LaFeO3 photocatalyst do not require any external

bias!
Figure 1. Crystal Structure of LaFeO3.
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Figure 2. Comparison of Electrolysis. Photoelectrodes Reduce the Need of External Bias to Achieve Electrolysis. 

Figure 3: Process Flow Diagram.

Etherification of Lanthanum Salt. Lanthanum chloride is combined with ethanol to 

create lanthanum ethoxide with a hydrochloric acid waste stream.
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Precipitation of Iron Hydroxide. Iron nitrate is combined with ammonium hydroxide to 

precipitate iron hydroxide, which is washed and filtered out of the wastewater stream.

Annealing of Lanthanum Iron Oxide. The solid powders are mixed with TFA and 

annealed at 550℃ for 3 hours to produce lanthanum iron oxide.
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