
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
15 August 2013 (15.08.2013) WIPOIPCT 

(10) International Publication Number 

WO 2013/119766 A1 

(51) International Patent Classification: 
B01J7/02(2006.01) 

(21) International Application Number: 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

PCT/US2013/025079 

7 February 2013 (07.02.2013) 

English 

English 

(30) Priority Data: 
61/595,841 7 February 2012 (07.02.2012) US 

(71) Applicant: SIGNA CHEMISTRY, INC. [US/US]; 445 
Park Avenue, Suite 1036, New York, NY 10022 (US). 

(72) Inventors; and 
(71) Applicants : WALLACE, Andrew, P. [US/US]; 36 Park-

side Drive, Davis, CA 95616 (US). MELACK, John, M. 
[US/US]; 32560 Russell Boulevard, Winters, CA 95694 
(US). LEFENFELD, Michael [US/US]; 20 West 64th 
Street, Apt. 40v, New York, NY 10023 (US). 

(74) Agents: EVANS, Barry et al.; Lucas & Mercanti LLP, 
475 Park Avenue South, 15th Floor, New York, NY 10016 
(US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, 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, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, 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, RS, SE, SI, SK, SM, 
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: HYDROGEN GENERATION SYSTEMS AND METHODS UTILIZING SODIUM SILICIDE AND SODIUM SILICA 
GEL MATERIALS 

l> o\ 

i-H o 
CJ 

O 
£ 

FIG. 1 

(57) Abstract: Systems, devices, and methods combine thermally stable re­
actant materials and aqueous solutions to generate hydrogen and a non-toxic 
liquid by-product. The reactant materials can sodium silicide or sodium silica 
gel. The hydrogen generation devices are used in fuels cells and other indus -
trial applications. One system combines cooling, pumping, water storage, and 
other devices to sense and control reactions between reactant materials and 
aqueous solutions to generate hydrogen. Springs and other pressurization 
mechanisms pressurize and deliver an aqueous solution to the reaction. A 
check valve and other pressure regulation mechanisms regulate the pressure 
of the aqueous solution delivered to the reactant fuel material in the reactor 
based upon characteristics of the pressurization mechanisms and can regulate 
the pressure of the delivered aqueous solution as a steady decay associated 
with the pressurization force. The pressure regulation mechanism can also 
prevent hydrogen gas from deflecting the pressure regulation mechanism. 


