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Initiative to Evaluate Effects of Atmospheric Impurities on PEM Fuel Cell Performance
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The effect of atmospheric impurity concentrations
on fuel cell performance when a fuel cell vehicle runs
in a real-life environment was evaluated by bench tests
using an actual automotive cell.

The effect of the concentrations of the gaseous
atmospheric impurities SO,, H,S, NO,, and NH; on
fuel cell power over time was clarified. Comparison of
nitrogen-based and sulfur-based impurities at the same
concentrations revealed that sulfur-based impurities
have a larger effect on power.

Regarding the non-gaseous impurity NaCl, as sea
salt also scatters in aerosol form, these evaluation
results were compared with the results for the
conventionally used aqueous solution. The results
showed that the effect on power differs according
to the injection format. Therefore, when performing
bench evaluation of NaCl-based impurities, it is
necessary to select an appropriate NaCl form that
conforms to the assumed environment.
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Fig. 1 Schematic image of PEM fuel cell

Table 1 Atmospheric impurities to affect fuel cell
Impurity | Form |Concentration| Upper limit Hot spot
H.S Gas 1700 ppb 1000 ppb Hot spa
Vol
250 ppb olcano
SO, Gas 1000 ppb
19 ppb
Heavy traffic
NO, Gas [600-6000 ppb| 10000 ppb Tunnel
21 ppb
NH
8 Gas 38 oob 100 ppb Livestock
pp Industry
Solution
3
NaCl Aerosol | 100 Hg/m Coastal area
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ENTWB. Z 2 TR TORAEEREIZ 100 ppb &
PRE L7z,

2.1.2. EBREH

ML 10 RO FEHEZIR L0 SRR S D 2 4 v
7 & Wz, FEERHIREE ORI IX % Fig. 2 1IR3, &l
Bk (Wi 5N) 2357 ) ¥ 2 RIS & o THEEE &
WRE, MR L7228 D& 2L LT 2y 71T
U7z, BBALAL T 2 3R M & RE L 22k (U2 ) — v

H, MFC |—|
Bubbler
Air MFC | |
I
Air: Q,;, [INm3/s] U
Bubbler
MFC |
e
Gas cylinder: Qoyiinger [NM/s]
CcyIinder

Fig. 2 Experimental scheme of gaseous impurity
injection
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I : Current [A]
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7)) = vy —ffah, ETE - FIKRBEAREOH T %
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7 — GO EE (AP/A) EDEE LD, K
N (power decay rate) & 3 L 7z (Fig. 4).
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Fig. 3 Schematic drawing of evaluated operation
mode
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HA 5 2016 410 H2 HD—» A%k 3 % NaCl %
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Fig. 4 Power decay rate by subtracting rate in clean
air for correction
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Fig. 5 Frequency distribution of sea salt aerosol
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NaCl %A & v 7 5V — FhaH A ALNS T RUET- % Jfi L
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Fig. 6 Experimental scheme of salt water injection
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Fig. 7 Experimental scheme of salt aerosol test
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Fig. 8 Relationship between power decay rate and
gaseous impurities concentration
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Fig. 9 Cell voltage and ohmic overpotential
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