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A High-Purity Hydrogen and Oxygen Generator (HHOG)
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A high-purity hydrogen and oxygen generator (HHOG) in which deionized water is directly
electrolyzed using a solid polymer electrolyte has been developed for IC (integrated circuit)
manufacture. The impurity in the hydrogen and oxygen gas generated was analyzed, and
it was found that they contained a few ppt of impurity. This generator is much safer and
easier to use than the conventional generators, because it can supply gas in situ without

any storage facilities.
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Fig. 1 Principle of electrolysis using solid polymer electrolyte
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Table 1 Specific feature of test equipment
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Fig. 2 Flow diagram test equipment

Cell number
H; gas
O, gas
VGas pressure

DI water
Membrane area

Electric power
Dimension

Weight

3 cells
0~12 N¢/min

0~ 6 N¢/min

Maximum 5 kg/cm?

3 ¢/min

430 cm? 6 |
(2 membrans per a cell)

200 VX3 ¢x5.4 kW

Width 800 mm X Depth 900 mm x Hight 1300 mm

7 300 kg

(2 membrans per a cell)

200 Vx3 ¢x9.0 kW

5 cells
0~20 Ng/min

0~10 N¢/min
5 £/min

430 cm?2 x 10
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Fig. 3 Experimental flow for analysis of impurity
in the generated gases
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BB B iR S N EMK 2 BB 2 v OB YT
&1l ¢/min AT 5, BRICERERAEETH L, B
B2 R & BHIK, BRI KT & b3 o ik
MFEEL, TNEFNKEDEE R > 7T F R EKIC HHES
N, —EEDKE, BETFZNEHIND,
AEOES e Vv ENL 3 VG, K RAFEERITKGE
2 H12 Ng/min, BB 7 2 6 Ng/min T b, ¥ AEH
W, KFELBELHEBEBMKDOESLI12IZEL 3kg/cm?
CEELTW5D, fABMKOEHE LB &, IBEFE
FED 7 ADBMERAIRE TS B, 7272 L, BEOMELS ke
/em2 ThB, SEOREROBSSE VLS AR
P, BB 2w VHEFTHI EMTESL I HCEFHINT
Who FlHAAND Y RIBTELIEFEES DL, &
WHBER 7 &M AWMHYH L O FETORT v v 2EHEEX
GOLDEP WHITE (AS55IEE30HZ21) B % L,

SR 7THRHIGHU AL E LOWUY RVIRAS
FHNRNMEE Y~ XD, WHEAHIGH Vv VT
705 LI NG TKEE L, LOWY Rvicied &
WRERNHE B, Fio, VARERIIESST VOB
DFEBEHETay tr—VINTW%, HOHOFHERIC &
L ZAEREALBEE, P I DHE BRI
%, BTN ADERBEN 2 Fa -V EN, B—EFE
DH AN EIND, Fho, KEE TIXILHIO KEBRA
A EEE LIRS i), KEIRAEIND L BEIRCE
BOEENRDNT, FROFENREEDLICL TS,
3 EBRAEIRUKER
3.1 HRWE
3.1.1 &BA4v

KE, BETCESEN TS ELBORMY A A+ ~ DflE
i, BIEKRT LI CENFNROREED A RIEDOA
STeA VY Y e —CBLT FAFD &FEA + v % HE

~BFTREMOE ; S PQ8000) &k ViT-7z, ICP-MS
IXEHEDTTEIITEBEO R TR b ERENS WHIEHEE T

B 2 R FAMEOEBREEONE
Table 2 Absorbent and stage number of impinger in Fig. 3

Absorbent } Stage number of impinger
(a) . Deionized water ’[ 1
o L o
(b) 1% HNO; i 1
(;)7 1% HNOs I 2

B 3 R FAHORMDEE
Table 3 Impurity concentration of hydrogen and oxygen gas

Hydrogen Oxygen
ng/Nm3 ppt ng/Nm3 ppt
Fe <200 <2.2 <400 <0.56
Cr <100 <11 <200 <0.28
Ni <200 <2.2 <400 <0. 56
Mn <100 <1.1 . <200 <0.28
Al <100 <1.1 <200 <0. 28
Pt < 50 <0. 55 <100 <0.14
Na <100 <11 <200 <0.28

£ 4 T FAFORMWIREE (Riie =)
Table 4 Impurity concentration of hydrogen and oxygen gas
(in concentration)

Hydrogen Oxygen

ng/Nm3 ppt ng/Nm3 ppt
Fe 59 0. 65 34 0. 024
Cr 0.79 0.008 7 2.1 0.0015
Ni 17 0.19 60 0. 042
Mn 5.5 0. 061 27 0.019
Al 4.5 0. 049 5.8 0.0041
Pt 0.53 0.0058 <0.53 <0. 000 37
Na 36 0. 40 109 0.076
Ti <1.8 <0.020 <3.7 <0.0026
Pb 0.53 0.0058 2.1 0.0015

ND : not detectable
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Table 5 Impurities in hydrogen gas
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Table 6 Current efficiency of test equipment

High-purity Hydrogen Conventional
Oxygen Generator

(HHOG) ‘ type
He % =99. 9995 2299. 998
O, ppm 1.4 ‘ 0.1
Ne ppm 3.4 i 28
CnHm ppm 0.01 0.1
(00) ppm =70. 01 0.1
CO;  ppm 0. 30 ' <. 1
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(BEXH)
1) Mk v — X 2H#E, Vol. 37 (1986), p. 323
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