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Abstract

Alkaline water electrolysis has been commercialized as the only large-scale method for a
long time to produce hydrogen and the technology is superior to other methods such as
photochemical, thermochemical water splitting, and thermal decomposition method in view of
efficiency and related technical problem. However, such conventional electrolyzer do not have
high electric efficiency and productivity to apply to large scale hydrogen production for
energy or chemical feedstocks. Solid polymer electrolyte water electrolysis using a perfluoro-
cation exchange membrane as an H’ ion conductor is considered to be a promising method,
because of capability for operating at high current densities and low cell voltages. So, this
is a good technology for the storage of electricity generated by photovoltaic power plants,
wind generators and other energy conversion systems.

One of the most important R&D topics in electrolyser is how to minimize cell voltage and

maximize current density in order to increase the productivity of the electrolyzer. A
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commercialized technology is the hot press method which the film type electrocatalyst is
hot-pressed to soild polymer membrane in order to eliminate the contact resistance. Various
technologies, electrocatalyst formed over Nafion membrane surface by means of
nonelectrolytic plating process, porous sintered metal(titanium powder) or titanium mesh
coated with electrocatalyst, have been studied for preparation of membrane-electrocatalyst
composites. ’

In this study some experiments have been conducted at a solid polymer electrolyte water

electrolyzer, which consisted of single cell stack with an electrode area of 25cm’ in a

unipolar arrangement using titanium mesh coated with electrocatalyst.
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Table 1. Compositions of electrocatalysts

s Cel Cathode Anode

No. 1 Pt 1.16mglem® | Pt 1.16mg/cm’

No. 2 Ir 1.04mglem’

No. 3 PUr(1:1) 2.28mg/cm’

No. 4 PHirRu(1:1:0.5) 2.28mglem?
No. 5 | Pt214mglem’ | PUrRU(1:1:0.5) 2.19mg/em?
No. 6 PtirRu(1:1:0.5) 3.14mgfcm?
No. 7 | Pt228mg/em? | PHr(1:1) 2.19mglem?

No. 8 Ptir(1:1) 3.03mg/cm®
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Fig. 1 Call stack using Ti mesh
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HE : Heat exchanger, Di : Deionizer, PF : Prefiter, RO : catridge
CY : Control, P : Pressure, TC : Thermocouple, LC : Level confroller
DC : DC power supply, DA : Data acquisition and cortrol system

Fig. 3 Schematic of PEM electrolysis apparatus
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Fig. 4 Temperature effect of No.1 Cell
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Fig. 9 Temperature effect of No.6 Cell
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Fig. 10 Temperature effect of No.7 Cell
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Fig. 11 Temperature effect of No.8 Cell
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Fig. 12 Comparision of catalyst electrodes
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Fig. 13 SEM photo of Pt electrocatalyst on Ti

mesh
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Fig. 14 SEM photo and EDAX analysis of Ptlr
electrocatalyst on Ti mesh
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Fig. 15 SEM photo and EDAX analysis of
PtIrRu electrocatalyst on Ti mesh
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