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el ectrolyte of KOH, [err] or [err] Exanples 1-5 are controls, utilizing a

crystalline palladiumelectrode in Exanple 1 and anor phous netal al I oy

el-ectrode materials not in confornancepiTatdie 1 Reget&achi ng of this invention:

as the hyggogen 30 storage el ectrodes in Exanple 2-5. Exanples 6-21

| ncorporated a substantially anorphous netal alloy hydrogen storage

el-ectrode materials as taught herein as the electrode material. The

anor phous netal alloys, both controls and those in accordance with the

present inyention, were prepared via RF sputtering in argon gas. A two-inch

research S-gun, manufactured by Sputtered Filnms, Inc. was enployed. As is

known, DC sputtering can al so be enpl oyed and achieve sinilar results. For

Lh 35 of the exanples, a titanium substrate was positioned in receive the

josi tion_of the sputtered anorphous alloy. The distance between the

vet and®the substrate in each instance was approximately 10 centineters.

anor phous al |l oy conposition sputtered onto the titanium substrate

om about OA micron to about 1 'nPcron in thickness. The

on of each alloy was verified by X-ray analysis and was al so
“uq_be anor phous by X-fay anal ysis. 40 The anor phous net al .

pel.oyed as hydrogen storage.ekecirodes in an el ectrolytic: —

, the hydrog'en” storage eI ectrode havr ng an actrve surface ar ea of a out
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cal cul ations are also shown in Table 1 below. Unless otherw se noted i
Table 1,. each conposition was cyclgdgeigysgeast ten tines before the

calcul ations of the HMratio and charge density were nmade. It is to be
not@d that the anorphous netal corrpoi |ons shown in Exanples 6-14 are -
utidtzed in an 50 al kaline environmef®®hd the conposi tions shown in
Exﬁpl es 5-21 are operglrige md—ggre a,ﬂ.tydofqg,gydg%gngomp(, ods Tabl e 1 page 6) 55
60 65 5 0197 675 Tabl e 1 Hydrogen storage ability o? various netal
conposft ions5—Coumnter en TO txanpl S
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the i nventd yeﬂ.arc
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mat er jpal reesmps st6@ Chydvd

thap 8ot 3a¥reey cles b = after 250 cycles c. = after 450
cycl es The foregoi.ng exanpl es denonstrate the use of
us netal alloy conpositions to 40 reversibly store
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KO—l Themafrfolsﬁgnelaﬁyegafdatioarr as a reversible hydrogen storage material over i
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55 t an f
about#20.%¢3 "ﬁ‘.’m pﬁhgf:pngigsﬁgga ured by a hyd ogen to-%we ratloz of about 0‘?;3 %a chgrmpni}y 208

mA-hr/c about 139 mA-hrigm and 1668 mA-hricm?®, and the crystalline pailadium was seen to exhibit some
- corrosion. In Example 15, the hydrogen storage electrode material was an amorphous composition of
about Pd,,Mo4,Tiss. The counter electrode utilized was graphite and the electrolyte was 2N H,SO,. The
60 hydrogen storage electrode material did not shown any corrosion throughout the about 200 cycles and
demonstrated an efficiency measured by a hydrogen-to-metal ratio of about 1.1 H/M and a charge density
of about 444 mA-hrigm and 3064 mA-hr/cm®, about 3 times greater charge density per weight than the
crystalline palladium control material.
Although several amorphous metal alloy compositions have been exempilified herein, it will readily be
65 appreciated by those skilied in the art that other amorphous metal alloys falling within the scope of the
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with no si gns of degradation. In Exanple 1 a hydrogen storage el ectrode
control material, crystalline palladium was used in an 55 electrolytic
cell opposite a counter electrode of @i9ple®s and an electrolyte of 1 N
[err] The efficiency of crystalline palladiumwas neasured by a

hydr ogen- t osamositions adescribed hadenUis: Welbduitdd Mr revdrsiblyCHiored) eyategedi doyidObe albantited 39
mA- hr / gm antiere®88 mA- hr/ cnB8, and the cry stal | ne aI | adi um was seen to

exhi bi t sone (',‘d? foke) usderstpeg ’B@ 'Eﬂ,he" ‘U 1, §kable|thase pidjied in the
mter| a L &gg% cop e
utilized Waﬁn(ﬂﬁiﬁﬂ fai E\B ﬁ‘actﬁé ff‘m%ﬁon ﬁ bE ane fétotal
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el ety e ﬁ S frht“"";'::
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therefore. winoutSs tieid Uiscldsad ot & th
provi ded t amentdal sealt uhasda aﬂlﬁbohifledlohs’hrbhenaﬁbrts tham fdnamamm&p&mufatamaeexml es
by whi ch®t o eval uate the invention and that these exanples should 5 not be
const.r ued aéiany limtation on the scope of this invention. In as nuch as
thei%onpom P8R of the anor phous netal alloys enployed in the present

i nvention canibg revésibe hydibdell istbrdgh MrateridilRmphisidgEmbiait by SIRE thm@at | on

di scl osusge, neither the particular A- Mor M conponents nor the relative

amounts of the conponents in the all oysAMeMplified herein shall be
construed as limtations of the invention. Furtherm)re whil e these alloys

were preparCRtl 3o SPUlel diriefss Yfe gat Eonki fAb'H sha'fp! 10
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processe ef\’iﬁi“ﬁ Btper fO{’ r5| bl e hydrogen storage ability of

t he anorphous &g oaﬁb} a],@tught herein 15 provide heretofor
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modi¥ i cat i Oﬁh@n&nﬂt Yataluni bmeorﬁb“tﬂﬁori‘mbn’eofw thin the scope of the attached
cl aims. €0 C &iThs reversiblerhgdregenistvrage matdrid freatcydanray @%merwhatem tmnm oat
met al al | oyP-%3fte 1?'??@‘96? rﬁJPaG“Z'B"‘ a@p:,;t ‘v&ﬁéP‘éFHsAa?"s" gﬁs

sel ected frg @g erigl 0l nd wit w reen%dagggf "g\'ﬂ?ga at
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Si. W No, nihal afigy.is- queasFeigh aercﬁdam S at | east one eI errent

sel ected frond.ttme revecibe ydrmgers stosage m&te@i in Mg?rdihce with CE!tm 1I=4fherembsmd\#m0T@h°9md '
the rare eewett#'l a’r'm't'aF@"t amw @prRent @morphous. r ang es fr ut 0, 005 t

about 0. 80; b Eg%‘? mc dfé‘gjfmf?g atega'gg)gﬁﬁe:@ "h é&‘fﬁfeg' 'Pf'(?ﬂ‘l'eﬁb%ut
0.08 to 5§b0 23 xwéwna ! Jégor@arnc ﬁﬁ‘ﬁ lan{ o UBE WiR Bdiid state
amor phous. ton dﬁ&&grﬂaé & wﬂaagenhaatdaé 30 the ERInGA B, RY) VAR QRgIANCE W th
C ai m 1 wher ein The iréveniblel Basige s©rage maeekbin auebrewtcedmlhr Oafmt hdoyuseujp alkaline

consi st i ng cofdi anere-ncM ingludesias lqagh\anp Sf ﬁ‘le@' &geﬁu NephMe material in
cordance wi c} H::Wﬂé%géf‘ Q‘ff@ﬁt? gatg '?:‘I wgﬁa%é'f" 1sf %W“??'GPH Q11
gt oup cdBsi8RIHRTS SPeRA M BGUIES g, °"RI° e reversible

hydrogen staaicathRepiicher i @l in accordance W|th a a| m 1 wher e| nNM is
t{tanium nmagnesium tantalumor a conbination thereof. 45 5. The
reversi bl e hytirungenroart wasseguiotisagicheindps Materiah dey eiredaalippietynaOmisicen Telosnder vsama
ranges f@ormensriayng @uideist o about 0.75; b ranges fromabout 0.1 to about O0.5;
and ¢ ranges from about 0.2 to about 0. 85.
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6. The reversible hydrogen storage material in accordance with Caim 1@
: ‘wherein, a ranges fromO0.02 to about 0.7; b ranges fromabout 0.2 to ab

0.4, and ¢ ranges from about 0.3 t 0 18¥R8T50.8. 7. The reversible hydr ogen
§storage material in accor dance with Claim1l wher e| ”hﬁtﬁo{] b0 b8 Gusstifuged
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Inventi o2 can be varied wt h| n the scopé-”b’f‘°t he total specification

di scl osure, neither the particular A, Mor M conponents nor thfprel ative
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magnesium™ tantal um or a conbination thereof. 45 - 5. The reversi bl ¢~
hydr ogen storage material in accordance with Claim1l wherein a ranges rQ/ E
about 0.01 to about 0.75; b ranges fro gﬁgut 0.1 to about 0.5; and c ’ '
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