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Intermational Standards trend on Hydrogen fuel quality
*Sungkook Cho, Changae Cho, **Taeckhong Lee
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Abstract

Impurity(EE)

: Japan is leading standards for the hydrogen fuel quality on the PEMFC(Proton Exchange

Membrane Fuel Cell) vehicle at ISO/TC197/WG12. However, it has many problems to solve the standard of
measurement and the test method. because the standard of measurement which was proposed in Japan is too
high to reach the technique for many countries. it might not control standards for the hydrogen fuel
quality on the PEMFC vehicle in Korea. So we need to develop the study of standards and the technique of
measurement continuously for the International Standards Meeting.
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Table 1 Directory of Limiting Characteristics by CGA G-5.3

Limi o Type 1(Gaseous) Type 2(Liquid)
imiting Characteristics B o = o K s B
H, Min. % 99.95 99.99 99.995 99.999 99.995 99.999 99.9997
Ar - - - - 1 - 1
CO, 10 0.5 -
2 1 2 -
(€0] 10 1 -
He - - - - 39 - -
N, 400 25 2 2 - 2 2
0, 10 5 1 1 1 1 1
Para Content Min. % - - - » Filtering n -
Total Hydrocarbon 10 5 0.5 1 1 -
Water 34 35 1.5 35 ’ 35 -

B : General industrial applications
VF: Analytical instrumentation and propellant
* A : Standard industrial, fuel and propellant applications

" To be determined between supplier and User

3 JIS K-0512

9] 2FdF+(Japanese Industrial Standard)
05124)01%15 22 99.9%l41 99.9999%744]
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Table 2 Directory of Limiting Characteristics by JIS K-0512
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D : Fuel, hydrogenation and water chemistry applications
YL : Semiconductor, analytical and specialty applications

9 C : Semiconductor applications
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Characteristics unit Grade 1 Grade 2 Grade 3 Grade 4
Hydrogen Purity % 99.9999 99.999 99.99 99.9
Total Hydrocarbon ppm 0.3 5.0 10.0
0, ppm 0.3 0.5 4.0 100
N ppm 0.2 5.0 25 40
CO ppm 0.1 1.0 10
CO, ppm 0.1 1.0 10
Sulfur Compounds ppm 0.00 0.00 2.0 10
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Table 3 Directory of Limiting Characteristics by ISO 14687: 1999

o ' Type 1 (Gaseous) Type 2 Type 3
Characteristics unit NV 5)
Grade A" Grade BY Grade C” (Liquid) (Slush)
H; Purity % 98.0 99.0 99.995 99.995 99.995
Prara-H, umol/mol NS NS NS 95.0 95.0
umol/mol 100 NC
H:0 em’/m’ NC 9 9
N, umol/mol 400
1,900
Ar pmol/mol 1 1
0, umol/mol 100
He umol/mol 39 39
CO, pmol/mol 1 1
co umol/mol 1
Hg pmol/mol 0.004
Sulfur umol/mol 2.0 10
Permanent particulates o 6 o
" Internal combustion engines/fuel cells for transportation; residential/commercial appliances
? Industrial fuel, for use e.g in power generation or as a heat energy source
* Aircraft and space-vehicle ground support systems
 Aircraft and space-vehicle onboard propulsion and electrical energy requirements; land vehicles
> Aircraft and space-vehicle onboard propulsion
9 To be agreed between supplier and costomer
table 4 Directory of limiting characteristics by ISO/AWI 14687-2
Characteristics Gaseous H» Liquid H, Test method
Hydrogen Fuel Index 99.99 99.99
Para-Hydrogen NS 95.0
Total gases 100 100
Water 5 5 ASTM D6348, D5454, JIS K0225
. EPA T012, TO15, ASTM(D1946 & D5466),
C1 basis Total hydrocarbons 2 2
D6968, JIS K0114
Oxygen 5 5 ASTM(D1949 & D5466), JIS K0225
Helium, Nitrogen, Argon 100 100 ASTM(D1949 & D5466), JIS K0114
Carbon Dioxide 2 2 ASTM(D1949 & D5466), JIS K0114, K0123
. EPA 25C, ASTM(D1949 & D5466), JIS K0114,
Carbon Monoxide 0.2 0.2
K0123
Total Sulfur compounds 0.004 0.004 ASTM(D1949 & D5466), D5504, JIS K0127
EPA Method 11, NIOSH 2541, EPA TO015,
Formaldehyde 0.01 0.01
ASTM(D1949 & D5466), JIS K0114, K0123
Formic acid 0.2 0.2 ASTM(D1949 & D5466), JIS K0123, K0127
Ammonia 0.1 0.1 ASTM(D1949 & D5466), EPA T015, JIS K0127
Total Halogenated Compounds 0.05 0.05 EPA 200.7, JIS K101
Max Particulates Size 10um 10pum SCAQMD Method 301-91
Max Particulates Concentration 1pg/L@NPT 1ug/L@NPT Gravimetric(EPA 625/R-96/010A)
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Table 5 Test report of Hydrogen gas purity by KOGAS

constitu | . | 159 KOGAS
ent 14687-2
0, ppm 5 N.D(0.5%)
Ar ppm 100 3.5(£5%**)
N, ppm 100 1.4(£10%**)
CO ppm 0.2 0.05<
CO, ppm 2 0.07(£20%**)
THC(C1~4) | ppm 2 0.49(£20%**)
Sulfur ppm 0.004 N.D(0.01%)
H,0 ppm 5 4.74(£20%**)

- H2 : 99.9991%mol/mol(£0.0005**)
- AH&-717] : GC-AED/FID, GC-MS, GC-FID

methanizer, Dew point meter
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1) ISO/TC 197/WG 12, "ISO/PDTS 14687-2
Hydrogen fuel Product Specification — Part
2 : Proton exchange membrane(PEM) fuel
cell applications for road vehicles",
International Standard Organization, 2004.

2) Mil-PRF-27201C, "Propellant, Hydrogen",
1995.

3) CGA G-5.3, "Commodity Specification for
Hydrogen(5th Edition)", Compressed Gas
Association, 2004.

4) JIS K-0512, "Hydrogen", Japanese
Standards Association, 2001.

5) ISO 14687, "Hydrogen Fuel-Product
Specification", International Standard
Organization, 2001.

6) KS BISO 14687, “Fa A= -AF 1147, 3=
RT3, 2004.
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