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Accumulation of Impurities in Hydrogen Circulation System of PEFC
— Accumulation of He, N», H.S, and NH;—

k
BE  {E2 *
Yoshiyuki MATSUDA

FH REE*?

Motoaki AKAI

Abstract

_ %2
BIE ¥
Yoshiyuki HASHIMASA

St At *3
Daichi IMAMURA

NN *2
El IEAR
Shogo WATANABE

The accumulation of impurities such as nitrogen (N>), helium (He), hydrogen sulfide (H.S),
and ammonia (NHs) was investigated in the hydrogen circulation system of a fuel cell. A
single cell was operated using a hydrogen fuel containing an impurity, and gas from the

hydrogen circulation system was sampled and analyzed. It was found that helium

accumulation was suppressed because of permeation through the electrolyte membrane from

the anode to the cathode side. N, was accumulated though it wasn't contained in the hydrogen

fuel. N, accumulation was caused by permeation from the cathode side. H.S wasn't

accumulated due to adsorption on the catalyst. NHs: wasn't accumulated either because of

absorption in the membrane or dissolution in water. It will be necessary to reflect the present

findings on the accumulation of various impurities into the ISO hydrogen quality standard for

fuel cell vehicles.
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Table 1 Impurities in hydrogen and analysis method

Lower
Impurities Analysis method detection
limit
Helium (He) Direct-MS(Mass Spectroscopy) 200ppm
Nitrogen (N2) GC-MS(Mass Spectroscopy) 80ppm

GC-SCD(Sulfur Chemiluminescence
Detector) 0.1ppm
GC-FPD(Flame Photometric Detector)

Hydrogen
Sulfide (H.S)

Ammonia (NH;) GC-FTD(Flame Thermionic Detector) 2ppm
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Fig. 1 Schematic diagram of single cell test station equipped
with hydrogen circulation system
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Table 2 Specification of MEA

PRIMEA®
(JAPAN GORE-TEXINC.)
Pt / Pt (anode / cathode)
0.4 /0.4 (anode / cathode)

Membrane thickness[um] 30

Product

Catalyst
Catalyst loading[mg-Pt/cm?]

Table 3 Operationg condition of single cell

Current density [mA/cm?] 1000
Fuel / Air stoichiometry 4/25
Cell temperature[°C] 80

77177
Atmospheric pressure

Anode/Cathode dew point [°C]
Anode / Cathode pressure outlet
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Fig.2 Cell voltage and He concentration changes in the
hydrogen circulation system
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Fig. 3 Cell voltage and Nz concentration changes in the
hydrogen circulation system
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Fig. 4 Cell voltage change and H=S concentration in the
hydrogen circulation system, and one way pass
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Fig. 5 Cell voltage and NHs concentration in the hydrogen
circulation system
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Table 4 Summary of accumulation of impurities

Impacton Adsorption on
Impurities cellpvolta e /Accumulation| catalyst/in | Reactivity | Permeability | Solubility
9 membrane

CH, No Yes No No - low
Yes

N, No Yes No No (from cathode) low
Yes

He No Yes No No (to cathode) low

Yes

Cco Yes No Yes (CO—CO,) low

H,S Yes No Yes - - slightly
Yes .

NH; Yes No Yes (to cathode) high

AR, ()= 4OV F — - EESERANE A RIS
#HE (NEDO) OZFEIC L D EfiL Twa [KFEH:
SMFIGEIR M| OBRO—HTH 5.

1) D.Imamura et al. ; 2007 JSAE/SAE International Fuels and
Lubricants Meeting, First Issue, p.100-104 (2007)

2) JREME1TIA KEFEZANVF— AT 4, Vol30, No.1, p.49-
52 (2005)

3) 1SO/TS14687-2 (2008)

4) BHEEZITA L REEROKEIEERRIZ BT 5 A o
i AL — CHs, CODIRMBIIZDOWT —, HEHFFE,
Vol.29, No.6, p.259-262 (2007)

5) Y.Hashimasa et al. ; J. Power Sources, Vol.155, No.2, p-182-189
(2006)

6) F.A.Uribeetal. : J. Electrochem. Soc., Vol.49, No.3, A293 (2002)

Vol.30 No.7 (2008.7)



	110.p1
	110.p2
	110.p3
	110.p4

