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High-purity hydrogen and Oxygen Generator (HHOG) for

Chemical Industry
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A high-purity Hydrogen and Oxygen Generator

(HHOG), which directly -electrolyzes

deionized water and generates high-purity hydrogen and oxygen gases, has been developed for on-
site gas generation system. The HHOG is superior in gas purity, safety and maintenance to
other gas generators, such as alkaline water electrolyzer, or a gas storage system like a
cylinder. The commercial unit of HHOG for chemical industry was introduced in July 1996.
This paper describes the development of the commercial unit by using the demonstration unit.
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Table1 Specific feature of demonstration unit

Gas Hydrogen 0~10 Nm'/h

Volume | Oxygen 0~5Nn'/h

Gas pressure Max. 4 kgf/cdG

Number of

electrochemical cell 84 cells(12 cells X 7 blocks)

Current density 0.7 A/ cnt

DC supply(design) 300 AX 210 V

Electrolyzed 3
deionized water 0.01 m'/h

Deionized water feed 2.5n'/h

Dimension(approx) 3900 WX 6 900LX 2 500H

Permeated water vapor

O Water vapor
{7 Oxygen
A Hydrogen &

Wet air

Hollow fiver membranes
-Enlarged photo

%2 PELERX NS [ v —
Fig. 2 Membrane type gas dryer
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Fig. 3 Gas pressure response
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Table 2 Impurities in hydrogen and oxygen gases generated by demonstration unit
Impurity [ppm] Purity
Nz CIle COz CO AI‘ Hz Oz ( % )
Hydrogen| 0.73 <0.01 0.25 =0.01 — — 0.02 99.9998
Oxygen 1689.4 0.02 1.80 0.14 23.92 960.0 — 99.7
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Table 3 Circulating water analysis

unit: ppt (=ng/L)

Na Al Cr Mn Fe

Mo Pt Pb

Circulating water | <20 | <20 | <20 | <20 | <40

<40

<30 | <70 | <50 | <10 | <10 | <10
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Table 4 Specific feature of commercial unit

Hydrogen gas volume 0~7.5 Nn'/h

Gas pressure Max. 4 kgf/ctG

Dew point of

hydrogen gas —nT

Number of

electrochemical cell 45 cells (15 cells X3 blocks)

NORREALE 79 746 LT 70— Wil Licabecg  Current density 1.0 A/ert
RL, EEREDS—H CHRTEL LI, F72, F DC supply (design) 450 A X150 V
Ej@&%ﬁ') ifj’%ﬂi, %E‘Eb"&“‘ FC:@JD%KT7D_EE Electrquged 0.01 m/h
LB VRV E S v FT B L THEEED ON/OFF deionized water :
BAENWRETH D, REVHREME, BRPEH, s4~— Deionized water feed 2.4 m/h
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Fig. 4 Example of graphic display
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Fig. 6 Relationship between current and voltage
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Table 5 Impurities in hydrogen gas generated by commercial unit

N. CnHm CO. CO O, Ar Purity

ppm ppm ppm ppm ppm ppm %
After 1 hr operation 0.36 <0.01 <0.01 <0.01 0.10 0.02 99.999949
After 2 hr operation 0.57 <0.01 0.03 <0.01 0.01 0.02 99.999935

[ppm]

Moisture content in hydrogen gas

12:00 14:00
Time

BIRE KETAEN
Fig. 7 Dew point of hydrogen gas
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