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Development of Large scale Hydrogen Generator by Alkaline Water Electrolysis

To achieve one of the top performance of large scale AWE, individual main factors which affect cell
performance were investigated and several items of advantage and disadvantage were discussed.
1) Electrode: Although the cathode coating of chlor-alkal plant is available for AWE without any trouble, the
durability of anode coating faced small dissolve phenomena during frequent shutdown in the operation. Raney
Ni of anode coating showed 100 mV better overvoltage than bare Ni substrate and 50 mV better than NiCo type
thermal decomposition coating.

The performance of electrode affects around 200 ~300 mV of cell voltage. Therefore, the quality of electrode
is very important.
2) Durability of anode under frequent change of power load: The surface of Ni anode is gradually damaged and
the increasing of Ni(OH), deposition was observed after the test. The precipitation is to be the cause of
degradation of anode overvoltage.
3) Type of mesh: The electrode mesh structure is important to reduce the cell voltage and to uniform the current
density. Although the type coating affects, fine mesh is one of the choice.
4) Gas crossover through KHI diaphragm: For the amount of gas permeating through the membrane, it was
investigated whether it passed with a gas or permeated with a dissolved gas, and the ratio was a dissolved gas :
a gas = 1: 1.25. Of course, the ratio depends on diaphragm property.
5) In order to eliminate radioactive contamination from contaminated tritium water, AWE process is available
to change HTO to HT. The HT is 10,000 times safer than HTO. Therefore, it is recommendable to reduction of
the tritium troublesome.
6) AWE is applicable for frequent load change of the hydrogen generator plant such as 100-A/s fluctuation of
7000 A capacity rectifier.
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