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Iltems cited below are available from the National
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account number with each Internet order, call (703) 605-
6070 to register your credit card at NTIS). RUSH
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Chemistry

Hybrid Electrochemical Energy Source

C. J. Patrissi, E. G. Dow, and M. M. Medeiros.

Department of the Navy, Washington, DC. Filed 5 May 05,

13p, ADD020213. This Government-owned invention available
for U.S. licensing and, possibly, for foreign licensing. Copy

of application available NTIS. Product reproduced from

digital image.

PAT-APPL-8-121 711WGI Price code: PC NO3/MF A04

It is a general purpose and objective of the present
invention to establish an electrochemical energy source for
use in an underwater environment that utilizes the hydrogen
byproduct of a lithium anode battery, such as the lithium
water battery, and by doing so increases the coulombic
efficiency of the lithium anode battery and eliminates the
noise associated with venting the hydrogen, resulting in a
quiet operation energy source with high energy density. This
objective is accomplished by combining a lithium water
battery with a proton exchange membrane fuel cell. The
reaction between the lithium and water in the battery will
generate electrical energy and hydrogen (H2) gas. The
hydrogen gas will then be collected and used as the fuel
component for the proton exchange membrane fuel cell. The
resulting hybrid electrochemical energy source has a low
current density, long endurance, and a higher energy density
for the entire system over the sum of its individual

components.
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NTIS Price Schedules

NTIS frequently uses price codes to indicate the cost of items sold. The following schedules convert these codes into actual prices.

For Customers within the For Customers outside the
U.S., Canada, and Mexico U.S. Canada, and Mexico

Microfiche & Paper Copy Reports Microfiche & Paper Copy Reports

Standard Prices Archival Prices Exception Prices Standard Prices Archival Prices Exception Prices
AOT* ... $ 950...... $ 12.00 EOT ......... $ 1850 AOT* ... $ 19.00.......... $ 24.00 EOT ......... $ 37.00
A02* ........... $ 14.00....... $ 17.50 EO2 ......... $ 23.00 A02* ........... $ 28.00....... $ 35.00 EO2 ......... $ 46.00
AO3............. $ 26.50........... $ 33.50 EO3 ......... $ 25.50 AO3............ $ 53.00........ $ 66.50 EO3 ......... $ 51.00
AO4 ............ $ 29.50.......... $ 37.00 EO4 ......... $ 30.00 AO4 ............ $ 59.00......... $ 74.00 EO4 ......... $ 60.00
AO5 ... $ 31.50.......... $ 39.50 EO5 ......... $ 33.50 AO5......ce... $ 63.00......... $ 79.00 EO5 ......... $ 67.00
AO6............. $ 34.00........ $ 4250 E06 ......... $ 37.00 AO6 ........... $ 68.00.......... $ 85.00 E06 ......... $ 74.00
AO7 ... $ 38.00........... $ 47.50 EO7 ......... $ 41.50 AO7 ............ $ 76.00.......... $ 95.00 EQ7 ......... $ 83.00
AO8............. $ 41.50.......... $ 52.00 EOS8 ......... $ 46.00 AO8............. $ 83.00........ $104.00 EO8 ......... $ 92.00
A09........... $ 47.50.......... $ 59.50 EQ9 ......... $ 51.00 A09 ... $ 95.00.......... $119.00 EQ9 ......... $102.00
A10....cc..... $ 51.00........... $ 64.00 E10......... $ 55.50 A10............ $102.00........... $127.50 E10 ......... $111.00
Al $ 5450........ $ 68.50 E11 ... $ 60.00 Al $109.00........... $ 136.50 E11........ $120.00
A2, $ 59.00........... $ 74.00 E12 ......... $ 66.00 Al2.......... $118.00 ........... $147.50 E12 ........ $132.00
Al3...e. $ 62.50.......... $ 78.50 E13........ $ 70.50 A13............ $125.00........... $ 156.50 E13......... $141.00
Ald ... $ 64.50........... $ 81.00 E14 ... $ 76.00 Ald........... $129.00........... $161.50 E14 ... $152.00
A15 ., $ 67.00.......... $ 84.00 E15......... $ 82.00 A15.n, $134.00........... $167.50 E15......... $ 164.00
A16............ $ 69.00........... $ 86.50 E16 ......... $ 90.00 A16............ $138.00........... $172.50 E16 ......... $180.00
Al7 . $ 71.50........... $ 89.50 E17 ......... $ 98.00 Al7 o, $143.00........... $179.00 E17 ......... $ 196.00
A18...c...... $ 7550......... $ 94.50 E18 ........ $ 105.00 A18...ce. $151.00 ........... $189.00 E18......... $210.00
A19............ $ 78.00.......... $ 97.50 E19......... $116.50 A19............ $156.00 ........... $195.00 E19 ........ $ 233.00
A20............. $ 80.00........... $100.00 E20 ......... $133.50 A20............. $160.00 ........... $ 200.00 E20 ......... $ 267.00
A21 .o, $ 8250......... $103.50 A21 ., $165.00 ........... $ 206.50
A22 ... $ 89.00.......... $111.50 A22 ........... $178.00........... $222.50
A23 ... $ 91.00........... $114.00 “N" Codes A23 ... $182.00........... $ 227.50 "N" Codes
A24 ... $ 93.50........... $117.00 NOT vovvvevn $75.00 A24....... $187.00........... $ 234.00 NOT ......... $ 150.00
A25 .oooeoo. $ 9550......... $11950  NO2 .oo........ $68.00 A25 ... $191.00......... $239.00  NO2..... $136.00
AQO Contact NTIS NO3 . .. $29.00 A9 . Contact NTIS NO3......... $ 58.00

* AO1 for standard microfiche is $28.00; $35.00 for out-of-print microfiche.
* A02 for standard microfiche is $40.00; $50.00 for out-of-printmicrofiche.

* A01 for standard microfiche is $14.00; $17.50 for out-of-print microfiche.
* A02 for standard microfiche is $20.00; $25.00 for out-of-print microfiche.

Computer Products Computer Products
0 $79.00 TOT i, $ 246.00 0 $159.00 TOT oo, $ 492.00
DO2 ..o, $129.00 TO2 oo, $ 336.00 DO2 ..o $258.00 TO2 oo, $ 672.00
DO3 ..o, $201.00 TO3 e, $ 500.00 DO3 ..., $403.00 TO3 e, $ 1,000.00
DO4 ..o, $281.00 TO4 oo, $ 664.00 DO4 ..o, $561.00 TO4 ..o, $ 1,328.00
DO5 o $360.00 TO5 o, $ 816.00 DO5 oo $720.00 TO5 o, $ 1,632.00
DO6 ..o, $426.00 TO6 oo, $ 960.00 DO6....c.oovveeveriee, $851.00 TO6 ..coovveein, $ 1,920.00
30 A $519.00 TOT7 o, $1,132.00 DO7 v, $1,037.00 TO7 o, $ 2,264.00
DO8 ..o, $584.00 TO8 oo, $1,297.00 DO8 ..o $1,168.00 TO8 oo $ 2,594.00
DO9....oovoeveeecr, $651.00 TO9 oo, $1,449.00 DO9....c..oovvvvieennn, $1,302.00 TO9 oo, $ 2,898.00
D (O $743.00 T10 o, $1,600.00 D10 i, $1,486.00 T10 i, $ 3,200.00
D11, $810.00 T $1,752.00 DT . $1,619.00 T $ 3,504.00
D12 i, $902.00 TI2 o, $1,916.00 D ) $1,803.00 T2 i, $ 3,832.00
D13 i $981.00 T13 i, $2,068.00 D13, $1,962.00 T13 i, $ 4,136.00
D14 .. $1,060.00 T4 $2,233.00 D14 ... $2,121.00 T4 . $ 4,466.00
D15 i, $1,127.00 TI5 e, $2,397.00 D15, $2,254.00 T15 e, $ 4,794.00
D16 .o, $1,193.00 T16 i, $2,549.00 D16 v, $2,385.00 T16 v, $ 5,098.00
D17 $1,272.00 TIT $2,688.00 D17 $2,544.00 TI7 $ 5,376.00
D18 e, $1,351.00 TI8 e, $2,865.00 D18, $2,703.00 TI8 i, $ 5,730.00
D19 i, $1,431.00 T19 o, $3,017.00 D19 ., $2,861.00 T19 i, $ 6,034.00
T99 ., Contact NTIS T99 ., Contact NTIS
Archival Fee

Standard A-code priced documents announced by NTIS over three years ago are subject to a 25% archival fee which is included in the archival prices shown
to the right of the standard price in these price schedules. Frequently, these reports have an NTIS order number of 1999 or earlier (e.g., PB99-xxxxx; DEIIXXXXX;
N1999-xxxxx; etc.). If the NTIS order number for an A-code priced report does not show an identifiable year (e.g., most AD-prefixed items), contact the NTIS
Sales Desk at 1-800-553-6847 or (703) 605-6000 or fax (703) 605-6900 for the correct price.

Prices are subjectto change. 12/03



U.S. DEPARTMENT OF COMMERCE *

e ORDER FORM NTIS
NATIONAL TECHNICAL INFORMATION SERVICE

One Source. One Search. One Solution.

Order Most Recent Products Online at http:/swww.ntis.gov

SHIP TO ADDRESS (please print or type)

CUSTOMER MASTER NUMBER (IF KNOWN) DATE ORDER BY PHONE (1 MINATE MAIL TIME)

8:00 a.m. - 6:00 p.m. Eastern Time, M - F.

Sales Desk: 1-800-553-NTIS (6847) or (703) 605-6000

ATTENTION/NAME
TDD: (703) 487-4639 (8:30 a.m. - 5:00 p.m.)
ORGANIZATION DIVISION / ROOM NUMBER CUSTOMER SERVICE
1-888-584-8332 or (703) 605-6050
STREETADDRESS ORDER BY FAX — (703) 605-6900
To verify receipt of fax call: (703) 605-6090,
amy STATE ZIP CODE 7:00 a.m. - 5:00 p.m. Eastern Time, M-F.
PROVINCE / TERRITORY INTERNATIONAL POSTAL CODE ORPER BY MA'L ) )
National Technical Information Service
5285 Port Royal Road
COUNTRY Springfield, VA 22161
PHONE NUMBER EAX NUMBER RUSH SERVICE is available for an additional fee.
( ) ( ) Call 1-800-553-6847 or (703) 605-6000.
CONTACT NAME INTERNET E-MAIL ADDRESS ORDER VIA E-MAIL — For Internet security when placing
your orders via e-mail, register your credit card at NTIS; call

(703) 605-6070. Order via E-mail 24 hours a day:
orders@ntis.gov

METHOD OF PAYMENT (please print or type) )
BILL ME (U.S., Canada, and Mexico only)

NTIS will gladly bill your order, for an additional fee of $12.00.

VISA - MasterCard I American Express I Discover Arequest to be billed must be on a purchase order or company
CREDIT CARD NUMBER EXPIRATION DATE letterhead. An authorizing signature, contact name, and

telephone number should be included with this request.
CARDHOLDER'S NAME Requests may be mailed or faxed.

SATISFACTION GUARANTEED - NTIS strives to

. provide quality products, reliable service, and fast
LINTIS Deposit Account Number: delivery. Please contact us for a replacement within

30 days if the item you receive is defective or if we
[ Check / Money Order enclosed for $ (PAYABLE TO NTIS IN U.S. DOLLARS) have r):]ade an erroryin filling your order.

Your check will be converted into an electronic fund transfer, » E-mail: info@ntis.gov
see http://www.ntis.gov/help/eft.asp for details. » Phone: 1-888-584-8332 or (703)605-6050

PRODUCT SELECTION (please printor type)
Most of the documents available from NTIS are reproduced on demand from our electronic archive and are not original stock.

NTIS PRODUCT NUMBER k"&fﬁ:ﬁl( g;lrslwlz)k UNIT PRICE QUANTITY NERNATONAL | TOTAL PRICE
- - ARV FEES
UP TO 8 CHARACTERS PCAOPPEYR Mﬂ%ﬁ% MATGA“,‘,E“% DISKETTE | CD-ROM | OTHER | (o7 el ow)
WGl $ $ $
WGl $ $ $
WG $ $ $
WGl $ $ $
WG $ $ $
WGI $ $ $
CIRCLE 3480 6250 LABELING FORMAT
* REQUIREMENTS CARTRIDGE Bt STANDARD ~ NONLABELED EBCDIC ASCII TOTAL | $
PLEASE NOTE HANDLING FEE | ¢ 5,00
Unless microfiche or other is specified, paper copy will be sent. PER TOTAL ORDER
Please call the Sales Desk at 1-800-553-NTIS (6847) or (703) 605-6000 for information on multiple copy discounts Outside North America-$12.50 | $
available for certain documents.
Archival Surcharge GRAND TOTAL | $
A 25% archival surcharge is already included in the price of titles acquired by NTIS more than three years ago.
International Airmail Fees Thank you for your order!

All regular prepaid orders are shipped “air-to-surface” unless airmail is requested. Airmail service is available for an
additional fee. Canada and Mexico add $4 per item. Other countries add $8 per item.

Prices subject to change. 2003-03/1
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