wo 2009/136870 A1 I 0K O 0RO

The present

invention refers to an inorganic proton

conducting electrol yte consisting of a nesoporous

crystal line netal

oxi de matrix and a heteropol yaci d

(12h®mﬁldvAfMI(bmmAﬁthtAﬂm01ﬂmLMD mbER XHE FARNITCORRPRATION TREATY (PCT)

19) W;OPI\(II ?I?e Q—ﬁ tﬁ'lmé)lﬂ ély ﬁégtaﬁlz:glon

i nor ganl C e ectrol ytes.
(43) International Publication Date

12 November 2009 (12.11.2009)

' Sl LB SRR

(10) International Publication Number

WO 2009/136870 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
HOIM 8/00 (2006.01) HOIM 6/00 (2006.01)
HOIM 4/90 (2006.01) HOIM 10/00 (2006.01)

International Application Number:
PCT/SG2009/000160

International Filing Date:
5 May 2009 (05.05.2009)

Filing Language: English
Publication Language: English
Priority Data:

61/050,368 5 May 2008 (05.05.2008) US

Applicants (for all designated States except US):
NANYANG TECHNOLOGICAL UNIVERSITY [SG/
SGJ; 50 Nanyang Avenue, Singapore 639798 (SG). DE-
FENCE SCIENCE & TECHNOLOGY AGENCY [SG/
SG]; 1 Depot Road, Defence Technology Tower A, Sin-
gapore 109679 (SG).

Inventors; and

Inventors/Applicants (for US only): JIANG, San Ping
[AU/SG]; 85 Nanyang View, Singapore 639661 (SQG).
TANG, Haolin [CN/SG]; c¢/o 85 Nanyang View, Singa-
pore 639661 (SG). TANG, Ee Ho [SG/SG]; Blk 49
Strathmore Ave, #18-213, Singapore 140049 (SG). LU,
Shanfu [CN/SGJ; c/o 85 Nanyang View, Singapore
639661 (SG).

74

62y

84)

Agent: SCHIWECK, Wolfram; Viering, Jentschura &
Partner LLP, P.O. Box 1088, Rochor Road, Singapore
911833 (8G).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: PROTON EXCHANGE MEMBRANE FOR FUEL CELL APPLICATIONS

B Dpiameter3.5nm

S Silica ¥ HPW
~—a H' transfer through HPW (E,~13.02)
--——+ H’ transfer through Silica (E,~54.88)

Wall thickness
6.4nm

FIG. 8

(57) Abstract: The present invention refers to an inorganic proton conducting electrolyte consisting of' a mesoporous crystalline
metal oxide matrix and a heteropolyacid bound within the mesoporous matrix. The present invention also refers to a fuel cell in-
cluding such an electrolyte and methods for manufacturing such inorganic electrolytes.



