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A Technology Trend of Odorants for Hydrogen Fuel Cell
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Table 1. explosion limits of flammable gas in air

Gas Explosion Limits(V%) Gas Explosion Limits(V%)
Acetylene 25~81 methane 50~15.0
Hydrogen 4.0~75.0 ethane 3.0~124

carbon _
monoxide 12.5~74.0 propane 21~95
ethylene 3.0~100 butane 18~84
oxide
ethylene 2.7~36.0 methanol 6.7~36.0
ammonia 15.0~28.0 gasoline 14~6.0
hydrogen -
sulfide 40~44.0
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Table 2. Budgetary expenditures of U.S.A. government for fuel cell.
(G4 - wnge)

3y & 20024 2003 20041
Fa AL 2 ut7e 11.2 118 230
F4 AF Ve 6.1 113 30.0
‘{}31 x2F 9 3, iltr 59 6.8 218
. 2‘:&: % a}/ _,»’:X}%x} 6113, I _5?_,_ e 119 s T
qﬂg 4;(] ]Ae‘ﬂ - —?—% B S D 537 M_M625
A A 76.6 95.5 165.5

28 : US. Department of Energy
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Table 3. Sulfur content of odorants in gas[3]

Odorants  Sulfur Containing(%) Comp. Used
THT 36.4 THT 100%
o US.A., Canada
TBM 35.5 TBM 100% ocC, TGC(r)
EM 516 EM 100% EU
DMS 488 DMS 100% OGC, TGC(r.)
Vigileak 36.1 DMS 70%, TBM 30% Germany
7030
Spl"otéesak 51.6 THT 70%, TBM 30% KOGAS

MES 5%, DMS 3%, TBM 13%

CP630 8.27 Penthane 1% Hexane 76%

3. FAEEAA EHAAY VEFF

Az AR AEA7} 1319 4 FUoE 500me] FHEL 3] AWM= IR
gze] grgo] 70071%te) Holok #ri4]. AFY 5% /1&g AAde B
2 2RANE GAYT 5 Qo A82A &5 FAVL TIFEAY F4& FA
2 e 189 &£48 $28 AFHk Bk AR ATAG FEFHLY
dANL FHE7) A% Wroz o] XFHAYA f& FHA A F8
ol EFo] g Fo] TFHA e EHAL 277 Fold AL HIM
o] T3 oIUA L& EIHAE YE JARIE FAHo=Z /MEHT 3o, Fig
1, Fig 2, Fig 3% 53 & 838 23A Fo] L= UA @& FHAT
A A A% A L vz 5 Yo} Table 40 Hepd 43 &
A Z 23BD$} SE2NBE #4dzAAd AP Aoz vehgon U RHA
BEFANIE ALY F Ye A2 YEET

- 165 -



1.6
0% DESH,
H, H,
= 3 3ppm —
:‘ 0.6
50
]
g gat
=
-
0.2
E) £ k i i H I H 1
00123456739101)12

Time [1]

Fig 1. Deterioration of cell performance caused by 3.3ppm of DES.[5]
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Fig 2. Deterioration of cell performance caused by 120ppm of 5E2NB.[5]
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Fig 3. Deterioration of cell performance caused by 120ppm of 23BD.[5]

Table 4. Influences of smelling compounds on fuel cell performance.[5]
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Detection Estimated legal Voltage drop_at

Concentration

Compound  threshold concentration X 1000mA/cm’ .Cell AC Quality of
(ppm) (ppm) in test(ppm) % mv impedance odor
DES 33x10° 0.16 33 >50 >300 Increased Garlic
TMA 3.2x10° 0.15 32 44 259 Increased  Putrid fish
23BD 5.0x10° 0.24 5.0 0.0 0 Not increased Putrid butter
VAL 1.0x10* 048 10 4.0 22 Not increased Ginkgo nut
ESL 1.0x10° 0.000005 0.00010 0.0 0 Not increased ~ Caramel
GNL 2.5x10° 0.012 0.25 0.0 0 Not increased Sweet
BIO 1.1x10° 0.005 0.1 03 2 Not increased ~ Woody
IVAC 7.8x10° 0.37 0.23 03 2 Not increased  Sweaty
EIB 2.2x10° 011 0.2 0.0 0 Not increased Fruity
5E2NB 1.7x10* 0.81 17 0.0 0 Not increased Coal Gas
2iP3MP 3.7x10° 0.00018 0.0050 13 7 Increased Oily
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