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[Abstract] 

We proposed a Water-Electricity-Ammonia (WEA) scheme that produces freshwater, electricity, and ammonia 

simultaneously. We investigated its economic when the scheme is operated in the desert below 0 m above sea level around 

Dead sea Basin in Jordan by using a large amount of sunlight and seawater brought in infinitely by potential energy. This 

scheme is expected to improve economic efficiency by using waste heat in each process for other productions, reducing 

the total number of processes based on simultaneous production, and converting electricity into high value-added drinking 

water and ammonia in the desert. 

Based on the simulation results with models using ASPEN Plus©,1) the economic rationale is likely to be valid at the 

price of ammonia and water in Jordan, and a certain scale of photovoltaics (PV) capacity, although subsidies for existing 

electricity are required. In addition, the ammonia synthesis catalyst developed in Japan in recent years was shown to be 

promising for cost reduction in the case of operation using storage batteries, etc., without existing electricity subsidies. 

The WEA scheme was simulated not only to Jordan but also to other regions, showing that CO2 emissions can be reduced 

by optimizing the allocation of PV power to water, electricity, and ammonia production, even if the region is extremely 

landlocked or in high altitudes, thus demonstrating that the scheme is versatile.2) Furthermore, we experimentally 

demonstrated that hydrogen storage capacity halves the activation energy of ammonia synthesis reaction. This is as an 

important property of ammonia synthesis catalysts, which are undergoing remarkable development. This is a finding that 

expands the selection criteria for catalyst development.3,4) 
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