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The establishment of a quality standard for hydrogen fuel is considered a prerequisite for the

widespread use of fuel cell vehicles (FCVs). In this regard, it is necessary to set an allowable

content of each impurity in hydrogen fuel, since impurities are believed to affect the electric

generation and durability performances of fuel cells. In this study, the concentrations of

impurities in hydrogen fuel were measured and their influences on the electric generation of

single cell were investigated. In a 10-hour electric generation test at a high constant current

density of 1,000mA/cm?2, the concentration at which the generated electric voltage declined was

determined for each impurity. The upper content limits or maximum allowable values of

impurities were determined in view of their accumulation in hydrogen circulation systems.
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Impurities | Maximum content Impurities | Maximum content
CH, 5% SO, 2ppm
C,Hs 5% H,S 2ppm
C,H, 5% CH;OH 2500ppm
CgHs 1000ppm HCHO 20ppm
CO, 5% HCOOH 500ppm
(e]6] 10ppm CH3;COCH;, 500ppm
NH,4 1ppm
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1000mA/cm’
1000mL/min (Uf=17%)
1037mL/min (Ua=40%)

0.1MPaG / 0.1MPaG
(inlet pressure control)

77°C / 50°C
Cell temperature 80°C

Current density

Flow rate of fuel gas

Flow rate of oxidant gas

Pressure of fuel / oxidant gas

Dew point of fuel / oxidant gas
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Electrolyte: GORE-SELECT
Electrode catalyst (Anode/Cathode): Pt/Pt
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(a) Anode catalyst: Pt
Electrolyte: GORE-SELECT
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(b) Anode catalyst: Pt-Ru
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Electrolyte: GORE-SELECT
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(b) Anode catalyst: Pt-Ru
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I . . Cell voltage drop rate Recovery of Cell Voltage
mpurities | Concentration
Pt/Pt Pt-Ru/Pt (After 10 hours)
CH, ;: g: g: No influence
C,Hg 1005;pm g: g: No influence
100 ppm 0% 0% .
CaHs 5% 0% 9% (12mV) No influence
100 ppm 0% 0%
500 ppm 0.6%(4mV) 0% .
Gt 750 ppm 1.1% (TmV) 1.5% (9mV) Reversible
1000 ppm
CO, ;: g: g: No influence
0.2 ppm 0% -
0.5 ppm
1 ppm 1.1% (7mV)
co 2 ppm Reversible
3 ppm
5 ppm
10 ppm
0.1 ppm - 0.8% (5mV)
0.2 ppm 0.6% (4mV) 1.9% (12mV)
SO, Irreversible
2 ppm
0.1 ppm - 0.6% (4mV)
0.2 ppm 0.5% (3mV)
H,S 0.5 ppm Irreversible
1 ppm
2 ppm
500 ppm -
1500 ppm - 0.8% (5mV) .
CH;0H 2000 ppm — 1.0% 6mv) Reversible
2500 ppm 0%
3 ppm 1.4% (9mV)
5 ppm 1.9% (11mV) .
HCHO 10 ppm 1% Gmv) Reversible
20 ppm
10 ppm - 0.8% (5mV)
20 ppm - 1.5% (9mV)
HCOOH 50 ppm - Reversible
100 ppm 1.0% (6mV)
500 ppm
100 ppm 0% 0%
250 ppm 1.8% (11mV) - .
CH3;COCH; 400 ppm 3% (8mV) — Reversible
500 ppm 0%
0.3 ppm 0.5% (3mV) 1.3% (8mV)
NH, 0.5 ppm Irreversible
1 ppm
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Dimensions in micromoles per mole unless otherwise stated

Subclause Characteristics (Assay) Proposal specification 1SO 14687 (Type 1, Grade A)
6.2 Hydrogen purity
i mole fraction, %) ) 98.0
6.3 Para-hydrogen
mole fraction, %) s NS
Tmpurities (Max. content)
Total gases
6.4 Water (cm*/m°) NC NC*
6.5 Total hydrocarbon NS 100
6.6 Oxygen NS a
6.7 Argon NS a
6.7 Nitrogen NS a
6.7 Helium
6.8 CO, NS
6.9 Cco 0.2 1
6.10 Mercury
6.11 Sulfur ND™ 2.0
6.12 Permanent particulates f f
6.13 HCHO ND”
6.14 HCOOH ND~
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*2) Recommended value is 0. 01x10°mol/mol, however it is beyond the lower limit of detection, 0.05x10 “mol/mol by means of a detector tube.
3) value is 0.04x10 “mol/mol, however it is beyond the lower limit of detection, 0.5x10 “molimol by means of a detector tube.
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