Title: METHANOL STEAM REF A@J@WWHSSJSTEAM REFORVERS, AND FUEL CELL
SYSTEMS | NCOR- PORATI NG THE SAME [err] Abstract: A fuel processing system
(10) incorporating a mnethanol sine[fﬁuﬁge?mrner (13) conprising a catal yst bed
(36) contain- ing nethanol steam4 r -ﬂg catal ysts (34). The catal yst

i ncl udes za)en@xhAGORE. SPLRATIONPUSIASHEDSIDER MICIPATENT EOBHERETION PREATY GPCa)

| east one of chrom um oxide and cal cium alum nate. T

e

pyrophoric aie) woay ihelectist Prepodged dupsng use. Further the catal yst may

include a sul fur- abgarkeat nmaterial {Fffopy not be active‘mm‘umﬂ Imwmmur es—
Bed (36) is air-p

bel ow 275[ er r ] C.Indhegioraefupairi ng cat aghf 3
air-accessible. Produced hydrogen gas&as/ separ at ed udi ng hydrogen- per neabl e

and/ or hydr G@eintcesli@st Hubkcatiowgrigr anes 6) to Kw}meng{é)?'@ liqafignNugtberogm ( 24)
to be used i 8 Janwiry 2041088120845 and BRGpToduct sWeéka 0

—_——

4/002616 A3

2616 A3

(51) International Patent Classification’: B01J 35/02,
10/00
(21) International Application Number:
PCT/US2003/019901

(22) International Filing Date: 23 June 2003 (23.06.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
60/392,482 27 June 2002 (27.06.2002) US
10/600,808 20 June 2003 (20.06.2003) US

(71) Applicant (for all designated States except US): IDAT-
ECH, LLC [US/US]; 63160 Britta Street, Bend, OR 97701
(US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): RENN, Curtiss

i [US/US]J; 2342 N.E. Shepard, Bend, OR 97701 (US).

(74) Agent: D’ASCENZO, David, S.; Kolisch Hartwell, P.C.,
520 S.W. Yamhill Street, Suite 200, Portland, OR 97204
(US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
C7Z, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, F1, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, B], CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

(88) Date of publication of the international search report:
15 July 2004

For two-letter codes and other abbreviations, refer (o the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

. (54) Title: METHANOL STEAM REFORMING CATALYSTS,

‘PORATING THE SAME

STEAM REFORMERS, AND FUEL CELL SYSTEMS INCOR-

1213 38 1740
' ; 22
18w= -------------- carean H ,,.46
] 24| 14

-
(o)

i-.J

-—
S

I I B N
PR N !
30 312 :',"': /; 34 20 : /
v 36
44 47 26

@ (57) Abstract: A fucl processing system (10} incorporating a methanol stcam reformer (13) comprising a catalyst bed (36) contain-
& ing methanol steam reforming catalysts (34). The catalyst includes zinc oxide as an active component and may further include at
least one of chromium oxide and calcium aluminate. The catalyst may not be pyrophoric and may not be reduced during use. Further
the catalyst may include a sulfur-absorbent malerial and may not be aclive al lemperatures below 275°C. The reforming catalyst bed
(36) is air-permeable or air-accessible. Produced hydrogen gas is separated using hydrogen-permeable and/or hydrogen-selective
membranes (46) to form hydrogen-rich stream (24) to be used in fuel cell systems and byproduct stream (26).
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