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This paper published by MIT News on August 12th is a

really great example of applying innovative thinking to a

seemingly intransigent problem. The use of a mix of

gallium and indium to effectively remove the oxide barrier

to the water reacting with the aluminum is very clever,

particularly so as the gallium/indium is not consumed and

recoverable.

As a possible commercial source of hydrogen, the energy

balance between recycling scrap aluminum by smelting

and recasting verses this process to make hydrogen as an

energy source (or storage) needs to be looked at. The

paper is sadly short on the energy balance data. My quick

maths on this shows it to be a poor source of energy. The

main issue stems from the fact that aluminum is often

referred to a “solidified electricity” due to the huge

electrical power requirements of the electrolysis process
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used to produce the metallic aluminum from alumina

(aluminum oxide).

A quick estimate of numbers looks like this:

1. Production of 1 Kg of Aluminum: 174,000 KJ/Kg (this

excludes the upstream processing and logistics

associated with mining, logistics and bauxite

processing)

2. Smelt scrap aluminum to ingots: 6,150 KJ/Kg

3. Energy recovered from H2 produced from scrap Al +

H2O: 15,600 KJ/Kg of Al (approximate, assuming 100%

conversion eff and no logistics/storage energy cost)

The recycling of the scrap aluminum for remelting and re-

use is by far the most energy efficient thing to do, there is

more than an order of magnitude greater energy recovery

by recycling over production of H2 from the scrap.

The electrical energy saved can be either not generated in

thermal power stations, eliminating the associated CO2

emissions, or free up renewable power for H2 generation

by electrolysis of water.
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