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New Aspects of the High-purity Hydrogen and
Oxygen Generator (HHOG)
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Various applications of the HHOG (High-purity Hydrogen and Oxygen Generator), which is a

water electrolyzers using a solid polymer electrolyte,

(SPE)

as an on-site system are

introduced. Electrolysis hydrogen as an energy medium is discussed on its expected role in the
21 st century in the fields of energy storage and solar energy utilization. Electrolysis hydrogen
is also important for catalytic conversion of CO: to methanol for its fixation. The HHOG is
the only varge-scale commercialized water electrolysis system using a solid polymer electrolyte,
and its wide applications are expected in the near future.
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Water electrolysis

methanol town gass (HHOG)
Purity for H: (Vol %) = 99.999 = 99.999 = 99.9999 \
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;Sﬁ;;%ieatlzank of raw Required Not required Required
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Electrolysis cell i
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Optoelectronics
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Electronics
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Fine ceramics
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Fig. 1 Applications of HHOG.
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Fig. 2 Regenerative fuel cell system.
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1992 2000 2010

Consumption (X10°1) 360 388 423
Increase % — 1.0 0.9

Supply (xX10°D) 541 582 635

%

Petroleum 58.2 92.9 47.7
Coal 16.1 16.4 15.4
Natural gass 10.6 12.9 12.8
Nuclear energy 10.0 12.3 16.9
Hydraulic power energy 3.8 3.4 3.7
Geothermal energy 0.1 0.2 0.6
Other new energy 1.2 2.0 3.0
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Fig. 3 Main projects of hydrogen energy system in the world

Project Country Period Content
WE-NET Japan 1993 - 2020 (Shown in fig. 3)
(World Energy Network)
EQHHPP EU 1987 - Hydraulic power generation
(Euro-Quebec Hydro-Hydrogen Pilot Canada (Quebec)
Project) Water electrolysis (Canada)

Transportation of liq. H.
EU

HYSOLAR Germany 1986 - 1996 Solar photovoltaic generation

Saudi Arabia

Water electrolysis (SA)
!
Transportation by a pipeline

Germany
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o Industry

lTransportation and storage | > Electric power

« Gas turbine
* Fuel cell

o Public welfare

« Kitchen

« Air-conditioning
o Transportation

- Automobile

« Aircraft

- Ship

- Rocket
o Others

Seawater

Desalination

| Hydrogen productionJ glrggtwtio“

FIR KRFHEEs ) - vz VF-YRT LY

Fig. 3 International clean energy network using hydrogen conversion system.”
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CO; storage
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synthesis Eg_‘
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\ CO; storage
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Fig. 4 CO. global recycling system.”
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Fig. 4 Large scale water electrolizers (alkaline water electrolysis)

Country Location Company ((:I%I%?Clt Electai{cwgower
Egypt Aswan Brown Boveri 33000 182 000
India Nangal Denora 30 000 165 000
Norway Ryukin Norsk Hydro 27900 153 000
Norway Ghomfjord Norsk Hydro 27100 149 000
Canada Trail Trail 15200 84 000
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Fig. 5 Electrolysis performance of alkaline water elec-
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