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Could lasers point the way to a 
greener, more sustainable way of 
producing fertilisers?

Researchers used lasers to convert lithium 
oxide into metallic lithium. When exposed to 
air, metallic lithium reacts easily with nitrogen, 
breaking the strong nitrogen–nitrogen triple 
covalent bond, and generating lithium 
nitride. 

This salt reacts with water to  produce 
ammonia and lithium hydroxide at very high 
yields. The new process uses mild conditions 
and so offers a green alternative to the Haber 
process. 

The Haber process is very energy intensive as 
it operates at high temperature and pressure 
and contributes to high carbon dioxide 
emissions. 
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Questions

1. Why is nitrogen an unreactive gas?
2. Write a balanced equation for the 

reaction between Li3N and water.
3. Explain why this process may have 

a lower carbon footprint than the 
Haber process.

Presenter Notes
Presentation Notes
This slide summarises a recent article published by Chemistry World. Use this as a lesson starter when teaching about the Haber process.Could lasers point the way to a greener, more sustainable way of producing fertilisers?AnswersNitrogen has a strong triple covalent bond.Li3N + 3 H2O  NH3 + 3 LiOHThis process does not need the high pressures and temperatures of the Haber process which will reduce the amount of energy used. The yield is also high so ammonia can be made more efficiently.
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