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No Polymer RI No Polymer RI

1 Poly (hexafluoropropylene oxide) 1.3010 18 | Poly (trifluorovinylacetate) 1.3750
2 | Alginicacid, sodiumsalt 1.3343 | 19 | Poly (octafluoropentyl—acrylate) 1.3800
3 Hydroxypropylcellulose 1.3370 20 | Poly (methyl3,3,3—trifluoro—propylsiloxane) 1.3830
4 Poly (tetrafluoroethylene—co—hexafluoropropylene) 1.3380 21 | Poly (pentafluoropropyl—acrylate) 1.3850
5 | Fluorinated Ethylene—Propylene 1.3380 | 22 | Poly(2—heptafluorobutoxy) —ethylacrylate 1.3900
6 Poly (pentadecafluoro—octylacrylate) 1.3390 23 | Poly (chlorotrifluoro—ethylene) 1.3900
7 | Poly (tetrafluoro—3— (hepta—fluoropropoxy)propyl— acrylate)| 1.3460 | 24 | Poly(2,2,3,4,4—hexafluorobutylacrylate) 1.3920
8 | Poly (tetrafluoro—3— (pentafluoropropoxy) propyacrylate) 1.3480 | 25 | Poly (methylhydroxiloxane) 1.3970
9 | Poly (tetrafluoroethylene) 1.3500 | 26 | Poly(methacrylicacid), sodiumsalt 1.4010
10 | Tetrafluoroethylenehexafluoropropylenevinylidene—fluoride | 1.3500 27 | Poly (dimethylsiloxane) 1.4035
11 | Poly (undecafluorohexyl—acrylate) 1.3560 | 28 | Poly (trifluoroethylacrylate) 1.4070
12 | Perfluoroalkoxy 1.3400 | 29 | Poly(2—-(1,1,2,2—tetrafluoro—ethoxy)ethylacrylate) 1.4120
13 | Ethylene Tetrafluoro—ethylene 1.4000 | 30 | Poly (trifluoroisopropyl—methacrylate) 1.4177
14 | Poly (nonafluoropentyl—acrylate) 1.3600 | 31 | Poly(2,2,2—trifluoro—1-methyl—ethylmethacrylate) 1.4185
15 | Poly (tetrafluoro—3— (trifluoromethoxyl) propyl—acrylate) 1.3600 | 32 | Poly(2—trifluoroethoxylethyl—acrylate) 1.4190
16 | Poly (pentafluorovinyl—propionate) 1.3640 33 | Poly (vinylidenefluoride) 1.4200
17 | Poly (heptafluorobutyl—acrylate) 1.3670 34 | Ethylene Chlorotrifluoro—ethylene 1.4470

<EA: http://www.texloc.com/closet/cl_refractiveindex.html>
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E 3. 0|5 o|1X4(DOE) ¢+ S&

Characteristic Units 2005 Status® 2010 2015

Inlet water vapor partial pressure kPa 50 <1.5 <1.5
Oxygen cross—over’ mA/cm? 5 2 2
Hydrogen cross—over® mA/cm® 5 2 2
Membrane conductivity at inlet water vapor partial pressure and:

Operating temperature Siemens/cm 0.10 0.10 0.10

20 C Siemens/cm 0.07 0.07 0.07
-20 C Siemens/cm 0.01 0.01 0.01
Operating temperature T <80 <120 <120
Area specific resistance Ohm—cm® 0.03 0.02 0.02
Cost® $ /m” 25¢ 20 20
Durability with cycling

At operating temperature of <80 C hours —2,000° 5,000 5,000

At operating temperature of >80 C hours N/A? 2,000 5,000
Unassisted start from low temperature T —-20 —-40 —40
Thermal cyclability in presence of condensed water Yes Yes Yes

3FRirst year for which status was available. *Tested in MEA at 1 atm O, or Hy at nominal stack operating temperature. “Based on 2002 dollars and
costs projected to high—volume production (500,000 stacks per year). YBased on 2005 TIAX study and will be periodically updated. *Steady state
durability is 25,000 hours. Tncludes typical driving cycles. ®High—temperature membranes are still in a development stage and durability data are

not available.
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