WO 03/ 090956 PCT/ EP03/03083 1 Zinc powder or zinc alloy powder for

al kaline batteries The invention is directed to a zinc powder or zinc alloy
powder fowoaBkadosme bat- teries, which powder has a speci PCT/EPO&RIINSSI ze

di stribution, and to an alkaline battery wherein the zinc powders or zinc
al l oy powders of the invention are em ployed as el ectrode. A | arge nunber
of various alloyed zinc powders for use in al kaline batteries have been
described in the prior art. Therein, the zinc powders are alloyed in
various ways. Conventionally, zinc powders free of mercury, cadm um and

pr ef er abinc powdef beeind allepgowderfoealkalmnbatiedesn al kal i ne batteries,
such zinc powders involve the di sadvantage of gradual deconposition with
evolution of gas as a re- sult of various reaction processes, thereby
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shelf life, as well as the electrical properties of the battery. To prevent this, alloys
of zinc powder including minor amounts of other metals have mostly been used
for battery purposes. Essentially, indium, bismuth, aluminum, magnesium, and
calcium are mentioned in the prior art as alloy elements which reduce battery
gassing. When used in batteries, these alloy components are added with the aim
of obtaining battery gassing as low as possible, thereby increasing the shelf life

and safety of the batteries during use.

However, the technical demands on batteries have increased substantially in
recent years. In particular, the demands on batteries and their electrical perform-
ance have increased considerably as a result of the enormous expansion of mo-
bile appliances in the sector of digital communication and entertainment elec-
tronics, such as digital video cameras, cellular phones, CD players, MP-3 play-
ers, lap-tops, etc.. As a result, attempts are now being made to improve the
electrical properties not only by alloy-technological means, but rather, to achieve
such improvements by means of special powder distributions, particle shapes
and bulk densities of the employed zinc powders or zinc alloy powders. Accord-

ing to the present state of the art, zinc powders or zinc alloy powders are gener-



ing to the present state of the art, zinc powders or zinc alloy powders are
gener WO 03/090956 PCT/EP03/03083 2 ally used wherein the particle size
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WO 99/07030 A1 describes zinc powders or zinc alloy powders for use in alka-
line batteries, said zinc or zinc alloys being admixed with varying amounts of ex-
tremely fine particles having a size of 200 mesh or less (corresponding to a par-
ticle diameter of <74 pm). Such admixture of fine zinc particles has been found
to result in an improvement in the electrical properties of the battery, particularly
an improvement in the maximum discharge rate. Said rate defines the period of
time within which electric voltage can be obtained from a battery under load, with
no drop of the battery voltage below a specific value. This quantity is particularly
important for uses in the high-power sector, particularly in cellular phones and
other electronic products which normally measure the battery voltage and signal
the user in case of a voltage drop under load. Frequently, however, this may be
the reason for untimely and unnecessary replacement of the batteries despite

sufficiently available capacity.

The demands on zinc powders and zinc alloy powders for use in electric batter-

ies vary considerably, and to date, no success has been made in developing a



The demands on zinc powders and zinc alloy powders for use in electric
batter- ies vary considerably, and to date, no success has been nade in
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means of I nc powder or zinc alloy powder for alkaline batteries, which
powder Vrﬂ@pért@lsaare rejt optidiadt ri bution wherein 60 to 100 wt. - % of t he
particles, relative to the zinc powder or zinc alloy powder, have a
particle d| aneter of from40 to 140 m In a preferred enbodi nent, the grain
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size distribution is such that 75 to 95 wt.-% of the particles, relative to the zinc
powder or zinc alloy powder, have a diameter of from 40 to 140 um. The grain

size distribution was determined according to ASTM B 214.

It is also preferred that the zinc powder or zinc alloy powder according to the in-
vention has a bulk density ranging from 2.9 to 4.5 glcm?®, preferably from 3.2 to

4.0 g/lcm®. The bulk density was determined according to ASTM B 212.

In another preferred embodiment, the zinc powder or zinc alloy powder of the
invention has a percentage of particles with a diameter of <40 pm below
10 wt.-%, preferably below 5 wt.-%, and most preferably below 4 wt.-%, relative
to the zinc powder or zinc alloy powder. It is also preferred that the zinc powder
or zinc alloy powder particles having a diameter of up to 100 pm are spherical in
shape. Due to the production conditions, the spherical particle shape increases
with decreasing particle size, i.e., particles smaller than 100 um, preferably
<71 pm, are remarkable for their nearly spherical particle shape. It is this par-
ticular particle shape which, inter alia, is one reason for the highly favorable gas-



W th decreasing particle size, i.e., particles smaller than 100 m
preferably <71 m are remarkable for their nearly spherical particle
shape. |twD930M9se par- ticul ar particle shape which, interCaluiPa303os3 one
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of unsct@Bned zinc all oy powders subsequent to production in their
original state. Figure 1 is an exenplary illustration of the zinc powder
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<71 mof the zinc powder according to the in- vention, not in relation to
the real quantitative distribution, which is remarkable for its highly
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particul arly preferred enbodi nent, the zinc powder or zinc alloy powder of
the i nvéfl-on has the following grain size distribution, all these data
being relative to the total amount of zinc powder and zinc alloy powder: O

- 10wm.-%<40 m15 - 40 wt.-%40 to 71 m 24 - 40 wt.-% 71 to JhOO. m 10 -
40 wt . - 9Figate Roillugipates the fraction >71 um of the zinc powder according to thé in-

vention, not in relation to the real quantitative distribution, which is remarkable

for its relatively irregular particle shape.

Figure 3 illustrates the fraction <71 pm of the zinc powder according fo the in-

vention, not in relation to the real quantitative distribution, which is remarkable

for its highly spherical particle shape.

Figure 4 illustrates individual spherical particles of the fraction <71 pm of the zinc

powder according to the invention, with no relation to the real quantitative distri-

bution.

In a particularly preferred embodiment, the zinc powder or zinc alloy powder of

the invention has the following grain size distribution, all these data being relative

to the total amount of zinc powder and zinc alloy powder:

0-10 wt.-% <40 pm
15 - 40 wt.-% 40 to 71 pm
24 - 40 wt.-% 71 to 100 pm
10 - 40 wt.-% 100 to 140 pm

0-20 wt.-% >140 pm.



0 - 20 wt.-%>140 m WD 03/090956 PCT/EP03/03083 5 In these enbodi nents,
the bulk density is from3.2 to 4.0 g/cnB in particularly preferred
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batteries. Conpared to conventional prior art zinc powders, battery gassing
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ent in the zinc powder. The quantities given in context with the zinc alloys are to

be taken such that the respective amount of alloy element is alloyed, with the

remainder being zinc.

The zinc powder or zinc alloy powder according to the invention has a specific
grain size distribution which is within an exceedingly narrow range for battery
powders. It has outstanding electrical properties, particularly when used in alka-
line batteries. Compared to conventional prior art zinc powders, battery gassing
is lower by a factor of about 2 to 20, resulting in a substantially increased dura-
bility and shelf life of alkaline batteries employing the zinc powders or zinc alloy

powders according to the invention.

With respect to alloy technology, the zinc powder is not restricted in any way and
thus, indium, bismuth, lead, aluminum, calcium, lithium, sodium, and magne-
sium, or mixtures thereof can be used as alloy elements for zinc powders. ina
preferred fashion, one or more alloy elements are included in the following
amounts: indium 0.1 to 1200 ppm, bismuth 0.1 to 1000 ppm, lead 0.1 to



sium or mxtures thereof can be used as alloy elements for zinc powders.
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An alloy d) including 0.1 to 1000 ppm lead, particularly 400 to 600 ppm lead, is

also preferred as alloy.

In a particularly preferred embodiment, the alloys a) to d) may include minor
amounts of alkali metals, particularly 0.1 to 200 ppm lithium and/or 0.1 to

200 ppm sodium.
The remainder in the alloy data given above is zinc.

Investigations have shown that alloying the aforementioned elements does not
cause any disadvantages with respect to the electrical properties or battery gas-
sing properties. The zinc powder of the invention can even be used as a lead-
free powder for all uses and. battery types. Battery tests on the zinc powder or
zinc alloy powder with no lead used as alloy element have shown that gassing is
extremely low particularly in alkaline round cell types, and that this also applies

to cell types of size C and D of the international classification.



WO 03/ 090956 PCT/ EP03/03083 7 Thus, the zinc powder is suitable for use in
all alkaline round cells of the interna- tional types AAAA AAA AA C, D,
etc., as weolB/oawséor all types of button cells wherein ziPCG/EPOSOE®BE Or
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have a grain size distribution as present in powders or zinc alloy powders con-

ventional for batteries.

At present, zinc powders or zinc alloy powders are conventionally used accord-
ing to the state of the art, wherein the particle size is in a wide range of about 32
to 500 pm. In a preferred fashion, the grain size distribution of the zinc powder or

zinc alloy powder of the invention as measured according to ASTM B 214 should

be in a range of from 75 to 500 um.

For a fine type of powder, the zinc powder of the invention is very low in fines
including particles with a diameter of <40 um, and this is a substantial advantage
over zinc powders or zinc alloy powders according to the prior art which, as a
rule, are much higher in fines of <40 um. It has been determined that it is pre-
cisely this higher amount of fines that gives rise to increased battery gassing.
More specifically, however, there is no increase in battery gassing when admix-
ing the zinc powder or zinc alloy powder of the invention. Consequently, there is

no limitation in the mixing ratio of these zinc powders or zinc alloy powders. De-



i ng the zinc powder or zinc alloy powder of the invention. Consequently,
thereis nolimtation in the mxing ratio of these zinc powlers or zinc
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si ze di stFhéproductiandofbtiiekzidermoviger 6 zipaealtdyypowder prodaealst inoasperrse

separated fromoyersi.ze and undersi.ze. Anot her nethod ]I rlodu I_ng zinc
pow der b Aesclq B AR EUPY PERIGRS 67 & eﬂf)_roﬁlnl 'ﬁrzéf?%?? ed
fashion, |iqugy %Pn@%ll@ﬁ@%&o@ing}id‘Q?ﬁd)dlé)bhdﬁ%@ng?fexfahﬁ)lé,nyh;ﬂ@S/in@rbﬁ@ranused in

al kaline cells. Such alkaline cells are well-known in the art and have

been desdaiim@®ni a roting orpo8Gtor plate s eifestedTivdwrrey IgiRimsizeeprain ridtenal | y

manganes STarBwIRR 5 gzl BB aR inf poflidles Sehte BRI BEPefidhlPig™an
anode, tdigcaskabhdifods.\Whald epedifitdesini sizs dlstibtiond are dasildedtis alisd e

liquid using well- known gelating agents or other additives in order to
st abi | i zepassiblpde et WPaaRPIEPHate $rreparffactianatiecluding thel ipdividvd! particles a

preferab l\kfit}jn %@lregﬂ&tﬁ% %Einog'iz@'i&i&iriﬂu{i&? PhESs péftf&fjé's can be remixed at a
desired grain size distribution and bulk density. Frequently, screen fractions are
separated from oversize and undersize. Another method of producing zinc pow-
der has been described in detail in WO 00/48260 Af1.

In a preferred fashion, the zinc powder or zinc alloy powder of the invention is
used in alkaline cells. Such alkaline cells are well-known in the art and have
been described in WO 99/07030, for example. These alkaline cells normally
have an anode made of zinc powder or zinc alloy powder and cathodes made of
manganese dioxide or other materials such as air or silver oxide. For an anode,
the alkaline zinc alloy powder is solidified in an electrolyte liquid using well-
known gelating agents or other additives in order to stabilize the particulate zinc
or particulate zinc alloy and obtain a preferably ideal distribution within the elec-

trode.

The zinc powder or zinc alloy powder of the invention has an exceedingly narrow
grain size range and can be used for batteries in all alkaline round cells and
button cells. In a preferred fashion, it has a high bulk density and - for a relatively

fine type of powder - a very low amount of fines, thereby substantially enhancing



The zinc powder or zinc alloy powder of the invention has an exceedingly
narrow grain size range and can be used for batteries in all alkaline
round celwe® oangh9sbutton cells. In a preferred fashion, it Peagpras/biogh bul k
density and - for a relatively fine Pype of powder - a very |ow anount of

QO Y R e

al | oy povglryy swddteofi thd eiNdriionaadhi@xssioWdatiety ek ingaasimaityenadditidrout
addition of |lead, cadm umand nmercury as alloy elements, thus providing a

powder whefdpad.ceadnpismiged meicuer aspllgy plemesnts aiwal RRWdng 8 Hoydey yhich The
fol |l ow ng qﬁgggég\ggﬂg\%r%%mQ%ﬂdalkaidel M{@E{{,W&%St_ he invention in nore detail:

Exanpl es A rsi i ng various conmponent s were produced.
Battery tests on LR14 (C) cells were perforned. In all of the cases, the

cells showed out- standing battery properties conpared to standard zinc
powder s, &ieIfaligning pxamples #g 'Q%‘@Bdﬁﬂﬁ%ﬁﬁir&? 'HQ%QOWW@PFG failhe cases.

Gassi ng was determ ned fol- |owing an ON di scharge of from40 to 270

m nutes at 2 ohns and subsequent storage of the batteries for 7 days at
70C. In all of the cases, gassing was at values of below 4 ml gas/cell.
Parti cul Sél% rgj:mar kabl e were the exceedingly | ow gassing values in the 40
m nut es dF$RMBIYE, which likewise were below 4 ml per «cell. In contrast to
a standard zinc powder, an inprovenent by a factor of up to 20 was
achieved. In addition, a standard gassing (out-of-cell gas test) was

per f or mnedZinTpawrers dndpdingsvayiasfs allnyccpopdaentsageis amstiiced. Bageastests ask

deter m neth 4 (6 gl vt pcromint JACBRTIRSHS B BruSRRSICE?
accor di ngsthAdinGEbatid§NpioPeried @ohpdree tor stagearf zirte pshvaledsr and ibxtteppwder

but significantly |ower than those of the fine standard zjnc powder. The
f1 ow r at eg@gsingrivas sigaifiganthr wwey in @llestheases( S@sging/ was determines &g

lowing an ON discharge of from 40 to 270 minutes at 2 ohms and subsequent
storage of the batteries for 7 days at 70°C. In all of the cases, gassing was at
values of below 4 ml gas/cell. Particularly remarkable were the exceedingly low
gassing values in the 40 minutes discharge, which likewise were below 4 ml per
cell. In contrast to a standard zinc powder, an improvement by a factor of up to

20 was achieved.

In addition, a standard gassing (out-of-cell gas test) was performed. To this end,
25 g of zinc powder was placed in a glass flask together with 135 ml of 36%
KOH and 4% Zn0. Evolution of hydrogen was determined after 5 days at 70°C.
The gassing values of the zinc powder according to the invention were in the
range of the standard zinc powder, but significantly lower than those of the fine

standard zinc powder.

The flow rate was measured according to ASTM B213 (50 g 1/10" No. 1-2288)

and, as expected, was at very low time values due to the high bulk density.



and, as expected, was at very low tinme values due to the high bulk density.
WO 03/ 090956 PCT/ EP03/03083 10 The following Table 1 shows the properties

of zinc awbog/opwsslers of the invention conpared to the prop@ros/exnsdf a
fine standard zinc alloy powder in TatWle 2 and the properties of nornal

standard al.lo n Table 3.. Ta I 0

100- 140 Iﬁ%%@!\f”ﬂgﬁa&% Lﬁi‘?ﬁ’sﬂﬁefﬁo%‘%’ﬂﬁﬁé??é%cjad@& Roa(""frégr%%%gﬁ‘ é‘ﬁgs’ﬁty rate
gassi ng 9&%@ Y B ﬂ\%yﬁro ﬂ%@oﬁaﬂnéﬁtaﬁ@&cﬁiﬂc@ll@g@bma iM TalRe@Lan@00Bi 9
40 24 22°5 3.58 25. 1.7 (Type 1) 2001n/200Bi 4 36 39 16 5 3.53
26.3 3. 7the. mropeztles(qupnrrr@j stooiand zogryoy p@@!d@ imjakle3d3 29.0 3.4 2.1 3.5
(Type 1) 3001n/500Pb 4 17 26 37 16 3.7 23.8 3.4 3.3 3.6 (Type 2)
5001n/500Bi 4 24 32 30 10 3.5 24.4 3.0 3.0 1.5 /500Pb (Type 1) 5001n/500Bi

4 28 32 23R B.5 26.8 1.2 2.1 1.9 /500Pb (Type 2) 5001n/500Bi 6 49 33 10 2

g.g ioiz 2.0 2.4 1.3 /500Pb (Type 3) 5001n/500Bi 4 39 36 18 3 3.8 19.6 2.0

Alloy <40 | 40-71 | 71-100 | 100-140 | >140 Bulk [Flow| LR14 LR 14 Standard
ppm pm pm pm pm pm | density | rate | gassing | gassing 5 days
glem® s mi ml 70°C
270 min | 40 min ml
200In/200Bi 9 40 24 22 5 3.58 |25.7 4.0 2.1 1.7
(Type 1)
200In/200Bi 4 36 39 16 5 3.53 | 26.3 37 1.9 1.4
(Type 2)
300In/500Pb 4 30 29 34 4 3.3 29.0 3.4 2.1 35
(Type 1)
300In/500Pb 4 17 26 37 16 3.7 23.8 34 3.3 3.6
(Type 2)
500In/500Bi 4 24 32 30 10 3.5 24.4 3.0 3.0 1.5
/500Pb
(Type 1)
5001In/500Bi 4 28 32 27 9 3.5 26.8 1.2 2.1 1.9
1500Pb
(Type 2)
500In/500Bi 6 49 33 10 2 3.6 20.2 2.0 24 1.3
1500Pb
(Type 3)
500In/500Bi 4 39 36 18 3 3.8 19.6 2.0 2.2 1.1
/500Pb
(Type 4)
500Pb 3 34 29 29 5 3.5 26.0 2.2 1.6 1.4
Table 2
Alloy <40 | 40-71 | 71100 | 100-140 | >140 Bulkk |Flow| LR14 LR 14 Standard
ppm pm pm pm pm um | density | rate | gassing | gassing 5 days
g/lem? s ml mi 70°C
270 min | 40 min mi
300In/300Bi 20 36 31 13 0 2.8 34.7 4.1 10.1 24.6
500In/500Bi 25 67 8 0 0 2.7 33 54 8.8 17.5
1500Pb
Table 3
Alloy <40 | 40-71 | 71-100 | 100-140 | >140 Bulk |Flow| LR14 LR 14 Standard
ppm pm pm pm pm pm | density | rate | gassing | gassing 5 days
g/lcm?® s ml ml 70°C
270 min | 40 min ml!
300In/300Bi 15 37 34 14 0 2.8 44.3 8.1 20.3 1.2
500In/500Bi 6 30 37 26 1 2.8 53.2 52 17.2 0.7
/500Pb




/ 500Pb (Type 4) 500Pb 3 34 29 29 5 3.5 26.0 2.2 1.6 1.4 Table 2 A <
40-71 71-100 100-140 >140 Bulk Flow LR 14 LR 14 Standard ppm m m mI %ym 0
density rape3ge®sé ng gassing 5 days g/cnB s ml nml 70C 27@CWiEPO3/@BOA3 n i
3001n/300Bi 20 36 31 13 0 2.8 34.7 4.1 10.1 24.6 5001n/500Bi 25 67 8 0 O
2.7 33 5.4 8.8 17.5 /500Pb Table 3 Alloy <40 40-71 71-100 100- 140 >140
Bulk Flow LR 14 LR 14 Standard ppmmm m m mdensity rate gassi ng gassi ng
5 days g/cnB s mi m 70C 270 min 40 mn m 3001n/300Bi 15 37 34 14 0 2.8
44.3 8.1 20.3 1.2 500l n/500Bi 6 30 37 26 1 2.8 53.2 5.2 17.2 0.7 [/500Pb
WO 03/ 090956 PCT/EP03/03083 11 CCdaims: 1. A zinc powder or zinc alloy
powder for alkaline batteries, which powder has a grain size distribution
wherein 60 to 100 wt.-% of the particles, relative to the zinc powder or

zinc allqy pRugRY mdoxh&‘é(reoraz@b%ﬂs% gbw%rfdmkéllmet Battdridl, Which pdWdezhas powder

or zinc all oy powder accordi ng claim1, characterized in that the
powder has aa grainrsize dBtmblEbnl \MMneﬂnw,ﬁ@ 80756 10 tios pagticles, selative to

articles ha di
P t\r'm% %ncl Sg\%}jg oorf Zinc° oy pB\(R,déA'OhB\% a diameter of from 40 to

140 pm.

2. The zinc powder or zinc alloy powder according to claim 1, characterized in
that the powder has a grain size distribution wherein 75 to 95 wt.-% of the

particles have a diameter of from 40 to 140 um.

3. The zinc powder or zinc alloy powder according to claim 1 or 2, character-

ized in that the bulk density is in a range of from 2.9 to 4.5 glem®.

4. The zinc powder or zinc alloy powder according to claim 3, characterized in

that the bulk density is in a range of from 3.2 to 4.0 glem®.

5. The zinc powder or zinc alloy powder according to one or more of claims 1
to 4, characterized in that the amount of particles having a diameter of
<40 um is less than 10 wt.-%, relative to the zinc powder or zinc alloy pow-

der.

6. The zinc powder or zinc alloy powder according to claim 5, characterized in
that the amount of particles having a diameter of <40 um is less than

5 wt.-%, relative to the zinc powder or zinc alloy powder.

7. The zinc powder or zinc alloy powder according to one or more of claims 1
to 6, characterized in that those particles having a diameter of up to

100 pm, preferably <71 um, have a spherical particle shape.



3. The zinc powder or zinc alloy powder according to claiml or 2,
character- ized in that the bulk density is in a range of from2.9 to 4.5
g/ cnB. 4.woOhe/2i95€ powder or zinc alloy powder accordi ng PCTHPa3/N0S3
characterized in that the bulk densi®zy is in a range of from3.2 to 4.0

/cnB. 5. The zinc powder or, zipc all wd di : f
ol aims 18.1oThe Zieapauiien prns ANOY RQWAERBosuaing e el faor e Yaifs 7L ©
di amet er of toﬁ%g@{&%&%ﬁeﬁ%& Hotits: sSfectcdl Rbinvinet groupeorindturnobider or

zinc alloy pow’ zinc powder or zinc alloy powder according to
claim5, chari eleiadedluminuthatalcibie, difoium, ssdiyay hagnesiay PhgNXWHEanet er

of <40 pmis |less than .-% relagtive to the zinc powder or zinc alloy
powder. 7. Tﬂ\@r‘?‘i’frﬁfedﬁﬁléla?gw@? aﬁbﬁﬁ%%’é% powder according to one or nore of
claime 1 to 6, characterized in that those particles having a dianeter of

up to 100 pm preferably <71 pm have a spherical particle shape. WO
03/ 09095@®. PCThERIIYY pa@dar orlzing allqn pOWrRE apegig tr claim g, g{‘l@rgypeg%@gép

according to,one or nore of cl.aij ' I } tal s
sel ected froffid Iﬁ’@egc?rdUBr%?ﬂqyn%gh%%tgmsgs@&r?étfﬁ%ﬁéggélwlﬁ%%ﬁ%% b@g}teé%‘gm
lithium sodiymbd RENRFEAIN ther following emouhtee e dfto ar260i pprh uddidmaD.4ltboy

el ements. 9. The zinc powder or zinc alloy p@ﬁﬁgr Oz)ccordi@%f.to C‘{’ﬂitm 8,
char act er i zed0D@ pprmbisrawis, 8+1 ot pPHyeadd 200 PRIP AU, {0

foll owi ng gr of I C i i | BedigAwWiso 0.1 to
1200 ppm i ndﬁﬂﬁ]p%‘.‘ %%ﬁ%Uﬁllgoﬁ?%%%O I smljglthﬁg”brblqu %%6Ogﬁt\g‘pm |l ead, 0.1 to 200
ppm al um nunmpEB.pbrh enagh¥divmam cal cium 0.1 to 200 ppmlithium 0.1 to 200

ppm sodium 0.1 to 200 ppm rmagnesium 10. The zinc powder or zinc alloy
powder according to claim8, characterized in that the powder includes 0.1

to 1200 ppm HpdiHee 3BAdRr br bitc HIBY PoRMer RiceBifg to claim 8, characterized in
that the powder includes 0.1 to 1200 ppm indium and 0.1 to 1000 ppm

bismuth.

11. The zinc powder or zinc alloy powder according to claim 8, characterized in
that the powder includes 0.1 to 1200 ppm indium, 0.1 to 1000 ppm bis-
muth, and 0.1 to 1000 ppm lead.

12.  The zinc powder or zinc alloy powder according to claim 8, characterized in
that the powder includes 0.1 to 1000 ppm lead and 0.1 to 1000 ppm in-

dium.

13. The zinc powder or zinc alloy powder according to claim 8, characterized in

that the powder includes 0.1 to 1000 ppm lead.

14. The zinc powder or zinc alloy powder according to claim 8, characterized in
that the powder includes 0.1 to 1000 ppm indium, 0.1 to 1000 ppm bis-

muth, and 0.1 to 200 ppm aluminum.



11. The zinc powder or zinc alloy powder according to claim8,
characterized in that the powder includes 0.1 to 1200 ppmindium 0.1 to
1000 ppmwoD3/omesd, and 0.1 to 1000 ppmlead. 12. The zi n@CpERIZ03083 zi nC
al | oy powder according to claim 8, chﬁract erized in that t he powder

includes 0.1 to 1000 ppmlead and 0 0 1000 m in- Hag i 1FRRs Zinc
powder 5. zderte zint e erﬁ%@HPﬂlpﬁé" elﬂcgf Oc%‘gr% e 28T ¢ hat
the powder i PRt | 1Badpovd rEH@lt%hQFF nﬁwaescommc al | oy
powder accor d1[e43 %‘%"?%@Qi‘g@ﬁgrgﬁte“ z%%l |?1 t hat thsé powder i ncludes O.
to 1000 pmz litlud 4red/@000 tp@Atpem sadikm. and 0.1 to 200 ppm al uni num

WO 03/ 090956 PCT/ EP03/03083 13 15. The zinc powder or zinc alloy powder
according to one or nore of clains 10 to 14, characterized in that the

powder qui t'ﬁl%;?ilnl‘:ﬁ)dwrﬁav\gg%coaﬂoﬁ Qow@&gamfdinlgttbldn@ anphooe o claime 200 ppm

sodi um r or zi'nc all oy powlder accordi n(% 0. One or nore
of claims 1 totth, Jcﬁwarad:tenmdmtrzaédherzlanOWﬂﬁéISzaﬂ@%% 9 2K BAMT gamat ed
zi nc pow der. 17. The zinc powder or zinc alloy powder according to claim
16, characteé¥zed in that the zinc powder is amal gamated with 0.1 to 7
wt.-%Hg. 18. The zinc powder or zinc alloy powder accordi ng to one or nore
of claimse 1 to 17, characterized in that the>fw{ ()/%qz vvder is used
i n conbilat i Bme zmqwow@eﬂ/@nzln@@élpyﬂoweﬁ@ﬁee%n% a1 @ % &% of the

pri or art. dnéhé‘{]trpbelzklr{il(l: P8 gBF“sté’thlgaHé%b‘%mgo.ﬁl%qr\m-@/otHgﬁ: zinc powder

according t

18. The zinc powder or zinc alloy powder according to one or more of claims 1
to 17, characterized in that the =5 wt.-% zinc powder is used in combination

with conventional zinc powders or zinc alloy powders of the prior art.

19.  An alkaline battery, including as anode the zinc powder according to claims

110 18.



