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I nvention] The present invention relates to a zinc alloy powder for use in
an al kaline cell and the nmethod terpsoddsse1the sane. Mre particularly, the
present invention is concerned with a non-amal gamated zinc all oy powder for
use In anyal lﬁﬁlé‘pe cell, which has an iron content of 1 ppmor |ess and
contains specific eIenents added 10 so as to suppress the evol ution of
hydr ogen gagerotND OFTHRIMMERTIONG | eaktightness of a cell, and the nethod to
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they have foun apthe objects can be attained by the synergistic effect of the use of zinc having an extremely
low content of iron as an impurity and the addition of specific elements thereto, thus accomplishing the present

invention.
Thus, according to the present invention there is provided a non-amalgamated zinc alloy powder for use




- inventi on;

1 eakti ght ness of a mercury-free alkaline cell. The present inventors have
made i ntensive studies in line with the above-descri bed objects. As a
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as zone nzhdaloypowdsrsied as amanadlb hdtive material, is addedalenetherboveedesdribed effectsof thaptesint
used as t ineentiomcannat berattainedof dry cells. Also there is no exanple wherein

such a mnet alThé eroduction methad ¢f therpragent ventiorwill npw bgessdkader . In rectified zinc
whi ch ®s r edethepsepentinvention, azinc having an iron content of 1 ppm or less Is used. Examples of the zinc having

such a low iron content include a deposited zinc obtained by electrolysis and a zinc ingot prepared from zinc
obtained by distillation. Azinc ingot prepared by melting deposited zinc together with a flux, such as ammonium
chloride, and casting the melt into a mold has hitherto been used as a starting zinc material of an anode active
material. In such zinc ingot, it is impossible to decrease the iron content to 1 ppm or less. This is because, in
85  general, zinc is contaminated with iron originating in a separator in the step of removing dross formed on the
surface of molten zinc and returning partially recovered zinc to the melt. Further, the contamination with iron

may occur from a melt pump, a mold or an atmosphere.
Elements listed in the compositions (1) to (6) described above are dissolved in the melt of a zinc having
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as having the highest purity out of the zinc ingots obtained by industrial
mass production, the iron content pre- scribed in Japanese |ndustri al
Standards is 20 ppmor |ess. AnongpbbeaaBieti es of the rectified zinc,
even the 40 one having a particularly lowinpurity |evel generally has an
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(1) to (63f¢he\mmg t&.@ia.h&r&epe Hdﬂgﬁ@am&awmm eammev&aﬁt, iBis B158 SréferfeditdIe
above- ﬂes,ﬁéan|yrsmth$M@dQ|ﬁ&ﬂbym&| enms such as the failure to attain
the desiredimhié meAneRHihe DierBoNcE Stwegh doM@ntdH4) meéfhbddhd @ethBy sbcargifgto 4 pregért inddn- t he
fail ure twonidgreducd dzit afldypoidet i8lshalingiClable g @s flow shestrance. | f el enents ot her

t han t he above-descri bed conbi nati ons are added, for exanple, if alum num
bi smuth, calciumor the like, generally incorporated in a zinc alloy powder

used a8 an anode active material, is added al one, the above-described
effects of the present invention cannot be attained. The production mnethod
of the present invention will now be described. 50 In the present

invention, a zinc having an iron content of 1 ppmor |ess is used. Exanples
of the zinc having such a low iron content include a deposited zinc
obt ai fBd by el ectrolysis and a zinc ingot prepared from zinc obtained by
distillation. Azinc ingot prepared by nelting deposited zinc togetherwith a
flux, such as ammoni um chloride, and casting the nelt into a nold has
hitherto been used as a starting zinc material of an anode active material.
In su zinc ingot, it is inpossible to decrease the iron content to 1 ppm
or less. This is because, in 55 general, zinc is contamnated with iron
originating in a separator in the step of renovi ng dross forned on the
surface of nolten zinc and returning partially recovered zinc to the nelt.
Further, the contam nation with iron may occur froma nelt punp, a nold or
an atmpsphere. Elenments listed in the conmpositions (1) to (6) described
above are dissolved in the nelt of a zinc having 4 EP O 500 313 Bl a | ow
iron content so as to be within predeterm ned ranges of contents. Then,

pul verization is performed by atom zation, followed by sifting, to thereby
give a zinc alloy powder. It is preferred fromthe viewpoint of further

i nprowng the suppressing effect of hydrogen gas evolution to limt the
iron content of the atnosphere for each of the nelting and atom zation
steps to 0.009 ng/[err] or less. Fromthe sanme viewpoint, it is also
preferred to 5 magnetically separate the obtained zinc alloy powder. In
this manner, the difference between conventional nethod and net hod
accor&fng to the present inven- tion to produce a zinc alloy powder is
shown in Table 1 as flow sheet. 10 15 20 25 30 35 40 45 50 55 5



EP0500313B1 Table 1 5 Fl ow Sheet Conventional Mt hod Met hod
according to the present invention 10 Qutlet of rectifier El ectrol ytic

Starting (Gaseous zinc) depoSEs o0 8001383 B1 material 15

El ectrol ytic deposit zinc Fe [err] | ppm Condensed Di ssol ed

(Fe sorted out) (Liquid zinc) + additive 20

el ement s Cast cast Electrolytic zinc ingot zi nc ingot
(Fe [err]2ppm Fe 2ppm Starting material 35 Zinc ingot + addive el enents
40 Di ssol ved Table 1 Dissolved Atnosphere. At nospher e
[err] & [err] Atom zed At om zed Zinc all oy
Zinc alloy powder Fe [err] 2mé% Sheet Fe [err] | ppm EP

0 500 313 Bl The iron contem=st=te=esultant zinc alloy powder is 1 ppm
or | ess as described a}bovF Thi s powder qgn tde evol ution of
hydrogen gas to a M?‘g%‘i cel l (tm@ﬁ%ﬁﬁ,l s an al |l owabl e
upper #imt of Ieaktl ght ness, or less. Wth respect to the mechani sm of
evol vi ng hyaroger " Fayurerents—of—amoynt of hy- 5 dr ogen
gas evol vgPusle g"ﬁr Ectitieny i Betweerbtattisggas ¢vol uti on and the
structure ﬁa’éﬂ"%tm havie dagositt einer e qnlly bewateddalscusped; but, to

el uci date sard cenmadeno—practi cal research- es
into d far _as tHe S|tes at which the hydBlgtrlgis is gvol ved. This would
be the cauie for the Tgct [that various]t qcepesitieimncso f {Feapppmed for a

pat ent wer RESeAl | | unus @issbiviedr nNEr Uiy —fsofted Gatlt) §, t he present
i nventors §h d zing) tjhey carefull

EPVA (F! ectTon Prjobe X-r ay

) rade additivescop| c observati ons and
er )| 10elementsyses]| of the sites where

hydrogen gas was |evol ved and fou d that ilcon, jt{s oxides, alloys and the
I"*ke in parti fulate Jorm’i neyl contained ih zinc powder were sources
or causes for|eGestvihg hydro erC@&s when these particles were present
bet ween the zMHrerpearticles a .the surfacks of the zinc particles.
25
Rectificated Electrolytic
zinc ingot zinc ingot
% ' {Fe = 2ppm Fe 2 2ppm
Starting material
35
Zinc ingot
+ additive elements
ot 40 1 \
Dissolved Dissolved
Atmosphere Atmosphere
>Fe>lmg/m‘ > s
- Fe<0009mg/m
Atomized ' Atomized
50
Zinc alloy powder: Zinc alloy powder
Fe = 2ppm Fe £ 1ppm
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More ‘specifically, the present inventors microscopically observed that
there were specific sites where hy- drogen gas was continuously evol ved
when the zinc powderwas inmersed EmosoosagBeous sol ution of potassium 15
hydr oxi de which was simlar to the electrolyte for an al kaline cell. Then,
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50 It" was found fromthe results that the sites where the gas was evol ved
were those where particulate Iron, iron oxides or stainless steel was
present. The above experinent indecesoodiddnt the sources of gas evol ution
were the fine particles of mainly iron type. 55 In the present

I nvention, therefore, the iron content is mnimzed and predeterm ned
anounts of specific elenents are added, whereby a synergitic effect works
to suppress the evolution of hydrogen gas. As described above, a zinc alloy
powder for use in an al kaline %k%nd having an iron content of 1 ppm or

| ess i, produced by nelting a z aving and iron content of 1 ppmor |ess
together with specific elenents to 8 EP 0 500 313 Bl give a nelt and
directly atom zing the nelt. Although this zinc alloy powder is

non- amal gamated, it can eatly s re the evol ution of hydrogen gas and
maintain the di scharGas ;?gﬁ"%‘rtl’rﬁﬁcgg@ﬁei%ﬁ g@??ﬁ'&? |l evel when it is used as
an anede active nat her, since no nmercury is
cont ai ned, the al kaﬁffﬁg& f §§5%§Iﬂ§+ @ﬁ Igoz?ﬁ:& al l oy powder as an 5

anode active materi al satl Sfl es soci al needs. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a cross-sectional side view of an al kal ine manganese

cell according to the present |nvent|on 10 Flgs 2 12 are graphs
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about 500[ grr] and addi ng thereto pré¢determ ned am)unts' of elements |isted
in Tabke 3§ FeaoH); (meaptixlesiavi nglan i rSkewendegnady@ly. 005 ny/ferr] in a
room No elfenent wa$S added in Corrpar$tive Example 25 1. The neltjwas

directly p hFE1 &L &Yy pressur ¢ ar g angegeniuadn pressurg: 5
kg/cn2) in }he e%%ngaat nosphere to gi yYe zincall oy powders whi ch vvrre sifted
t

to give (0.[1Q4t00. 29 0- to 150{nesh Jid @ magne magneti ¢
sepgraei E)n v\ggspgpﬁgﬁ‘éngl?g t her eby rermve&?r ee |r5n povvd g\ll b t%e ob-
t ai ned zi nc %&q&lgggﬂggégf%@&l rof contei¥edrous mnwntlmﬁsusm An

el ectrol yt e repare addi ng alpout 1.0 % of carboxynet hyl cefl ul ose
and pol ysod] lmanﬂYkﬁh?tﬂélﬁsBe| atin§ agenmo tevoluéfolo aqueous pot fssi um
o

hydr oxi de spl ut% saturated with zifc oxide. 3.0 g of the above-gescribed

zinc &loy b e activelmatergal acfbged with 1.5 ¢ of the

el ectrolyteft ﬁe‘ 3%?@% a gel. ing t éeleQ as an anode natefial, the

al kal i ne mah qp.gﬂa? as shown in Fig. I1ngesrdiutdoned. 35 This

al kal i ne mangan&e cell was partially discharged by 25 % and thejrate of

hydroggn gap utiqn du to the co r05|o e NS0t f1riRd owlt'ler was

féasured. The 3&?3 given in T4db Oi?éfe&&r;egégn or peru ing the

25 % partia % leg)t hat the r te of shydreiegrgagaevol utionils

maxi m zed a ound opart| al di schanjge supposing that the tine ngcessary
I 0,

for dl;Char{; N}.' (pért:.éé.es? .100 % T or Sepagftstoe_‘l,% Blrde ont?nuous

50
it was found from the results that the sites where the gas was evolved were those where particulate iron,
iron oxides or stainless steel was present.
The above experiment indicated that the sources of gas evolution were the fine particles of mainly iron
type.
&5 in the present invention, therefore, the iron content is minimized and predetermined amounts of specific

elements are added, whereby a synergitic effect works to suppress the evolution of hydrogen gas.
As described above, a zinc alloy powder for use in an alkaline cell and having an iron content of 1 ppm or
less is produced by meiting a zinc having and iron content of 1 ppm or less together with specific elements to



non-nercury al kal i ne manganese cell. It was supposed that discharge
conditions of [err] and 11 mnutes rep- 40 resent 25 % partial discharge.
The al kal i ne manganese cell of FigpobooisssBonposed of cathode can 1, cathode
2, anode (gelled zinc alloy powder) 3, separator 4, opening seal ant 5,

anode bot @Mt% ctly Rada e%&l’l city collector 7, cap 8, heat-

shrinkab lé‘g ay VR'I%H aﬂﬂlg&rhmsltéQg@&QsaﬁbrﬁMe%hﬁt{n'oﬂ{ydﬁ% ga®- 45
Conpar at 'éﬁ@ Heotrgs porkomancé b ovbcilovel fhendt sl delaP GnoBBaciie ribteriafdh D2 €0
by casti rwtmﬁmar Purfher, &lﬁhetnbﬁueﬁ&?\é%ﬁtbiﬁﬁﬂathe BkeRRe i EdtnpAdingdthiS Binc dilsyhowtidrashd Y
deposig edhngddHetivaiatenal satidfids'soclal Aigdas.ecnt of 1 ppmor less, was nelted at about
5Q0[err] in an atnosphere having an iron content of 5 ng/[err]. Added to

the nelt prEFDESCRIFTION OF TEEIDRAMINGSS Of el ements listed In Table 50 3 to
give zinc allToy nelts. Each of the nelts directly powdered using a
hi gh- pr essuFig. 1ds g cmss(segtiond sidavigw of arsalkatine rhangdneseltell aagortiingeto drwerpeesertt impentibrer e t o
gi ve 20 nc aFign -1 @mcimpbs shaking the differenceil the ameunt ¢figascevoiver(hatwean the Egampienald0-
t o 150- nmetbrGomparatieerExamplgs, of t he obtai ned zinc alloy powders had an iron
content of Blapidra a swphrehewieg therelgtiqnehin hetweenthe meruryspRieny of aziicalioyeawder 81d thee
zinc all dytepﬂwaeses'sawo'amqam ine cell as shown in Fig. | was produced in
substantially the 55 sane menner  as that of Exanple 1 and 25 % parti al

7 RIMENTS O, THE PRESENT INVENIION hydr ogen gas evol ution. The

di schdf gP?REEERRE
results are |ven

Tabl e 3 present mven-[lon wiﬁ now be d’g‘ac&geg Ir&ngﬁg%? g&.@ \xﬁer%ce to the following fxan@aes and

evol ution 'aWSExamp'es rate Pb Al Bi
Ca I 5 0.01 0. 05
[err 2)1 n Exam &1 té}%égrﬁ éomgﬂtwgéxamjples 1 Qﬂo 0. 05 0. 05 lerr]l

230 15 E)r?relt §f zinc Qllopﬁas prepared by meltmg aﬁ electro ically de@snt&@mc h&ing an iror’cbmtefEsf 1 4
0.05 ppm or less diatidnt 500°C and addet fbto p rddBternlined amounts of éléménts liste®in Tatib ik an at-

0.05 mos, here KawviRg an iroh 8énfidntlof 0.005 mgllaﬂqua F6m. Ko elerhbnfWlas added in Compar@tivé Example

0.05 a5[efr 195 Ex. 7 0. 05 0. 05 [err]1l
193 Ex. 8 The melt was directly powdbrédusing Iﬂglﬁb]:essuré)arﬁ&r gas [efattioh pressure: 5 kg/ch@)in thé same  EX.
9 atmosphere to givékird alloy pdivdex's, whicDwél sifted tegivel((L 104 to 0.295 thdps50E0 150iGesh powders.

0. 05 0. 5 Using)a Dagnptomagnaétic separatidiBGastperforthid to tigeredy remove free iron powder. All of the ob-
[err]1 tained zint Bllofpowdets had & I®B content of 1 ppm or less. [err]1

102 Exe 13 An @edirolyte was prepared by adding about 1.0 % of carboxymgthyicellulose aggpo[ygodiuynacrymp 05
0.01 as a gelating agentto a 40 % aqueopg;pqtqsg_lum hydroxide spjutipry saturaed with zjng oxidey (

51 830 gof thg_g:ove-@sg'ged zigg aljoy powder as an anode active material was mixgd wi I'g_1 5 gofthe 194

Ex. 17 electyajyte to thereby give ggefy Ysing the gel as an anode mate[@,tlﬁ ajkaline mangahege cgllas sllcgm in o 05
0 05 Flg 1 was produced. Le” 1
a

35 Ikali | Wrt & 9 EX edjb 25 %, an% heyate of hydrogen gas
2 .’QB: or ion oftheEz’ranealloy powdea a5 st y 8 m rfasoni:

easured. The result en in Table
117 Ex. perform ng the 25 % partial discharge is tha thp gte of hydrogen gis%'am n is maximizi und 25 %

partial discharge supposing that the time necessary for discharge to 0.9 V is 100 % for a separately prepared
non-mercury alkaline manganese cell. It was supposed that discharge conditions of 1Q and 11 minutes rep-
40 resent 25 % partial discharge.
The alkaline manganese cell of Fig. 1 is composed of cathode can 1, cathode 2, anode (gelled zinc alloy
powder) 3, separator 4, opening sealant 5, anode bottom plate 6, anode electricity collector 7, cap 8, heat-
shrinkable resin tube 9, insulating rings 10 and 11 and exterior can 12.

45 Comparative Examples 8 to 29

A zinc ingot, as a starting material. prepared by casting according to the conventional procedure an elec-
trolytically deposited zinc having an iron content of 1 ppm or less, was melted at about 500°C in an atmosphere
having an iron content of 5 mg/m3. Added to the melt were predetermined amounts of elements listed in Table

8 3 to give zinc alloy melts.

Each of the melts directly powdered using a high-pressure argon (ejection pressure: 5 k/cm?) in the same
atmosphere to give zinc alloy powders, which were sifted to give 0.104 t0 0.295 mm (50- to 150-mesh) powders.

All of the obtained zinc alloy powders had an iron content of 3 ppm. No magnetic selection was performed.

Using each of the zinc alloy powders, an alkaline cell as shown in Fig. 1 was produced in substantially the

55  same manner as that of Example 1 and 25 % partial discharge was performed to measure the rate of hydrogen
gas evolution. The results are given in Table 3.



Ex. 22 0.05 0.5 [err]1 135 Ex. 23 0.05

0.05 0.05 Si 105 Ex. 24 0.05 0.05 0. 05
51 118 Ex. 25 0.05 _ EP@.500313B4. 05 [err]1 113
35 Ex. 26 0.01 0.05 Si 196 Ex. 27

0 O.05 0.05 [err]1l 208 Ex. 28 0.5 0. 05
[err] 1l 227 Ex. 29 -0.05 0.05 0.05 [err]1l

201 Ex. 30 0.05 0.01 0.05 [err]1l 101 Ex. 31

0 .05 0.05 0.05 [err]1 103 40 Ex. 32 0. 05
0.5 50.05 Jerr]l 11 Ex. 33 5 0.05 0.05 0.05
[err] 1 95 Ex. 34 0. 05 0?8%ﬁ£§ 0.05 J[err]1

97 Ex. 35 0. 025 0.005 [err]1l 243 Ex. 36
0.025 0.005 0.05 [err]1 204 45 Note *1: ppmonly in the case of

Fe 50 55 10 EP 0 500 313 Bl Table 3 (continued) 5 Conp.

Added %! emept-s—wt7% ed elements (wet®) Cv ot ST B s IS Tucion
rate Pb Ex. NAL Agi o) ( W?)n F¢ u Qﬁté w(?ay t%m). Ex. 1
[err]1 1728 Conppb EX. 21 Bi Ca In | Fel| ul/€XN5day |
[err]1 [ Ex7o0 P05 i 2 | 0.01 0.05 |k 182
581 Conp. EfEX4—2] 0.05 0.05 0.05 | 317 77
Conp. . 5[ER: 0% 0.05 0.05 0.010-
Conp. EX. 6[Ex. 5] 0.05 0J055 0.5 U]y [[erray 529
Comp. Ex. 7 Ex. 8| 0.01 8.05 0.050.09 01| [ea@s[1 | 472
[Ex. 7] 0.5 .09 oo 0.05 188350 Cohp. Ex. 9
Conp. Bx. 8hgr—s g T o 08 T 107 P EX
0.05 4 E z . 0.01
X. 9 )24 Eggﬁg .06 [$1°0 108
0.05 3 [Ex, 10 p48 COWD EX (T4 050 9496 [ 0.05 |31 P 0D 135 0.05
3 8/Bx 201 | 0.01 fonp. HX. 0. 05 ;_16%_&;15
0.05 3 [Ex. Tk e8] Fx 17 I3 62T 0.0 3
Ex. 13 0.5 ! 05 05 &1 8 550
635 Conp. EMg 4010705 i ' 3
) X 0.01 21 o 91 p
Com Bx.15 PeT 151 0.05 | 0.05 | F; o 87 4p5 Conp.
Ex.16 0.05[Ex, 16| 0.05 ] 0.5 53 12428125
Conp. Ex.17/EX. 3771 0.05 0.01 s1 463 474
. 14 Ex.0 182] 0.@506 0.05 <1 3180 503
Conp. BX. 18- 08 08 0.5 51 205
" Ex. 20| 0.05 0.01 31 117
Ex. 211 0.05 0.05 s1 122
Ex. 22 | 0.05 0.5 1 135
[Ex. 23| 0.05 | 0.05 | 0.05 S1 105
‘Ex. 24| 0.05 | 0.05 0.05 S1 118
Ex. 251 0.05 0.05 | 0.05 s1 113
35 Ex. 26 0.01 | 0.05 s1 196
Ex. 27 0.05 | 0.05 21 208
Ex. 28 0.5 | 0.05 51 227
Ex. 29 0.05 | 0.05 | 0.05 51 201
Ex. 30 | 0.05 0.01 | 0.05 |s1 101
Ex. 31 ] 0.05 0.05 | 0.05 |31 103
N % EX. 32 | 0.05 0.5 |0.05 |31 1156
Ex. 33| 0.05 | 0.05 0.05 | 0.05 [ <1 95
Ex. 34 | 0.05 | 0.05 0.05 | s1 97
Ex. 35 0.025] 0.005 s1 243
Ex. 36 0.025| 0.005] 0,05 ] 1 204
d Note #1: ppm only in the case of Fe
&0
&85
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Conp. Ex.19 0.05 0. 05 3 501 Conp.

Ex.20  0.05 0.05 3 515 Conp. Ex.21
0.05 0.05 0.05 | EP 0 500 313 B3 514 Conp. Ex.22 0.05
0.05 0.05 3 517 30 Conp. Ex. 23
0.05 0.05 0.05 3 492 Conp. Ex. 24

0.05 0.05 3 524 Conp. Ex.25 0.05 0.05

3 531 Conp. Ex.26 0.05 0.05 0.05 3

477 Conp. Ex.27 0.05 0.05 Table 3 (contimued) O0-05 3 488
Conp. £x.28  0.05 Table 3 (gontinned) o™~ 4 473 35
Capp. Ex.29 0.05 0.05 0.05 0.05 3 488 Note

1: ppmonly in the case of Ee 40 As shown in Table 3 —in—all—ofthe zinc

al | oy powde %O@P-Exarrpl bs Added sgementisnd¥hr)i ron cdﬂ"tleﬁ:se(ﬁml“ hEM br 1 ess
and a speci {i®¢ cBfposi t OFp Tl 9 B101] 104" ggﬁ T eupféétﬂoaai s $maller

t han aBout s 7 zy—ceiﬂ—'&'?'—('rv% CTX11]S arni7@gl owabl ¢ upper
limt of le TRES®. | By coniradi, nl 0les pinc hldidy powsers of Com
parative Ex s Exfa ). th¢ condkioSilon fafls oltsdilde t188lscope of the
present |nv 4 ol t hdugh tlhe—irbR: T | ess, no
effect of s = g : g Bs Ty aropgt L ' — Mor e-
over, n th By S—Of—CONEp 708 VO . 6K PIB1 65 B 472 29, The iron
content is =) gepce, {rresq pecililocosf whejhadr] or 1850 t he

conposi tion s EwtB h thelscop Q)fOSEI'Ee present L. lent 2280 no effect of
suppress- 5\ np e H /§ Jete | . e are
attachgd hef-&eBREEX 203, ‘. s ﬁ;ﬁﬁﬁMS

excel l ent eHegRb S 15ME bty @6 T B o g FS sqvo UlgaeT. 11T }ai
Fi'gures, nu . OEKC.145 0] 0057 6 05 [ 18 e gspanpl e _punbers
respectivel th_endl osed wthl a sqgliaBdd ref #88t o the|
Conparative : respgctivdgly B s %Lar-eat_J rom each
of these Fi j&om :?75 e im o S !

hydr ogen ga ; ) : GE‘O%; vemererTal; 3 1T er

havi ng an i mb C ] . Tor na u,&ﬂﬁﬁ_‘rﬁ‘r‘n—sﬁ_——— § specijied
additi ve el grempsS ExX1 21elS@e0s 3| Exanpl es
37 to 40 A Lt 22 uSs e Sl b t he
sanme édnpos : : S e o no
magnet i c sepg : i ﬁ. f—(—’_—g%g:g— 5 was
produced acf TEx $6 5. 65010, ) 0 TopdRYTONS 443 T ho5¢] of

Exanpl e 12, [€sapDIEA. 01,05 |1 Ng_dnd T hieoad®|i 84t i on 488re condlucted in
an at npsphef €omp. @5 1Simfarly ww&ﬂme 39)
was produce -0b 0308 conydoli . ndi-488ons aslt hose of

Exanpl e 27, 3‘%&52?{’( é}%ﬁ%ﬁg&ﬁg@%i&éeg?rﬂion was performed. Further, a

zinc all oy was produced according to the sane
conposition and conditions as those of Exanple 27, except 10 that the
melting and the atom zation were conducted in an atnosphere of 5 ng/[err].
Al'l of the zinc alloy powders thus obtained had an iron content of 1 ppm or
| ess. Using each of the zinc alloy powders, an alkaline cell shown in Fig.

1 was pr oduseshowinTabnss, @il ofthd Ainctallsy povders dMEXMPles Rt 36 RaVing@h irfrXcontantiaf £pph and
25 % par tdribbss shd aGheifg @onifsitighCihé fate6E Bydioger'@ha Svblutior i émadllad tRanGibout 36N OTRR-cPRS
evol uté ontypd LiR6) whishuik tis allawableQipper timit of |ebhiighthest. Byldontrast, in the zinc alloy powders of Com-

parative Examples 1 to 7, the composition falls outside the scope of the present invention and hence, although

the iron content is 1 ppm or less, no effect of suppressing the evolution of hydrogen gas is recognized. More-

over, in the zinc alloy powders of Comparative examples 8 to 29, the iron content is 3 ppm and hence, irres-

pective of whether or not the composition falls within the scope of the present invention, no effect of suppress-

80 ing the evolution of hydrogen gas is recognized.

There are attached hereto Figs. 2-12 which show that the present invention has excellent effects on the
inhibition of hydrogen gas evolution. In said Figures, numbers each enclosed with a circle refer to the Example
numbers respectively; and numbers each enclosed with a square refer to the Comparative Example numbers,
respectively.

85 As is apparent from each of these Figs., an alkaline cell is greatly inhibited from evolving hydrogen gas
by using, as an anode active material, zinc alloy powder having an iron content of not more than 1 ppm and
containing specified additive elements in respective specified amounts.

1"



Table 4 20 Ex. No. Gas Evolution rate ul/cell day Ex. 37

102 25 Ex. 38 102 Ex. 39

208 30 Ex. 40 EP 0 500 313 B1 208 As is
apparent from Table 4, substantially the sane results as those of exanple
12 were Ogiﬁl'li”’% o €X- anples 37 and 38, and substantially the sane
results a Exanpl e 27 were obtained in Exanples 39 35 to 40.
Experiment 2 e aildy powder EXEHRSIS 38 a8 ilicbLacordhifto e HMb BdntpbSitidn eRd BdnGitidnd a¥er €
anel gamat ggseSd? ERnpled 2/ 3¥ept that!iB riagHelic $bParbtioR WasSerfBimed. A02iHe aildy pyivddY (BAE IS S8)
respecsi Vahdproduéaaedading fodibleainé|bmposiiod aititbiilions a8 thodd df BRamp1a W] @xcBpt tHebthéigeie aC h
oft he anmjgmithe féizdtiotwerd conducted WA atinosphidreat &mpiAle cel |l shown In Fig. 1 was
produced i n Shnilarly, atzincdlioppdwderi(Exampia %) wed prodicedxacordirgito thé sdmexBippasitidn éwd dondb %0
parti al dtiee bsthepe ofExampl@2Tiecéptthatno magratic separition wiiscpeformbd. Fyrther g gt atiaypowder
evol ut i on(Exdrhwe 40psasptaducas acgorihgtb the danergmpdsitionvant! bontiitiens usthese of Examle2igdcept 2
and Compathatthemeltiig andtheatdmization wére vandycted i ay.atmd@pheef 5 mg/mi.As | ndi cated in
Fig. 13., whdnfthezng alleypowders thus obtaineg hasiam iron pantentaf 1 perh oHessf Usingcbaelcat theging | s
bel ow t healley pewdansi an alkplipe eell|sheyintin 9. 1jwaa Rroguged in ubstaetially.thegame megnes anthetist Exof 1
% by wei gBTRi tind 26 Gpartiplgliseharge wasnerforppeia mepsure thespte efdwdregen sasevaution, Theyesutes s |
t he” evol upP8NeP Tabledr ogen gas is bel ow the all owabl e upper limt of

| eaktifht ness irrespective of the presence or absence of nmercury. A sinilar
test was conducted on the zinc alloy powders of Exanple 12 and Conparative
Exanple 16 to 50 give substantiall?abhg gane results. Cdains 55 1. A

non- amal gamat ed zi nc all oy powder in an alkaline cell, which alloy
powder,,conpri ses at |east three netals, with zinc form ng the bal ance of

t he aJ?oy, which at least three netals are selected frombis- nmuth in an
arrount of from0.01 to 0.5% by weight, indiumIn an ampunt of fromO0.01 to
0.5% by wei ght, | eadExn &o.anpuSasoEvbloniénOtate wl /A%l dayi ght, cal ci um
in an anount of fronE®.08% to 0.5% by wei ght 1022 EP 0 500 313 B1
Exanpla#s 37 to 40 A zinc alloy powder (Exanple 37) was produced according
to the sane conpositE8n &8d conditions as thb3% of Exanple 12, except that
no magnetic separation was perforned. A zinc_all oy powder (Exanple 38) 5
was produced accordiﬁ&-t@gthe same conpositi%ﬂsand conditions as those of

Exanpl e 12, except that t4'e melt- ing and th gtom’ zation were conducted in
an at Msphere of 5 HEL{-GF—B]——S!—H%—F&F—H—HF-’%%—&H—OV—-DW —SH ' Exanpl e 39)

was produced according to the sanme conposition and condi- tions as those of
Exanpl e 27, except that_no magnetic separation was perforned. Further, a

21 al 1 oy’ ASRABRILIRIIE 4ssiselyies e e i ot o rare [ i v
conpos ti o‘ﬁr’? R pehentisly the same restitsas Hopt o Example st warsiootaiped Ip Famelen a9
melting andthe atom zation were conducted in an atnosphere of 5 ng/[err].
Al of th ' al |l oy powders thus obtained had an iron content of 1 ppm or
| ess. Lbiﬁgéggﬁ% of the zinc alloy powders, an al kaline cell shown in Fig.

1 was produspaibfocidbts bR 2 afd m&f@a&xmmm@ di§kHate@ o doto hatd Wrhérculy 2N
25 % Rar t dohtent@t PANAA0 Kby WRhtP¥8Epe AR thebeBy prBdiaig SmdigiMmated Lifc én%y Lden gas
evol ution. -ﬁhﬁg 6a€|$éf|tﬁe%malgamated zinc alloy powders, an alkaline cell shown In Fig. 1 was produced in sub-
stantially the same manner as that of Example 1 and 25 % partial discharge was conducted to measure the
rate of hydrogen gas evolution. The results were plotted together with the values of Example 2 and Comparative
Example 11 as shown in Fig. 13.
45 As indicated in Fig. 13., when the iron content is 3 ppm, the evolution of hydrogen gas is below the allowable
upper limit of leaktightness at a mercury content of 1 % by weight or greater. By contrast, when the iron content
is 1 ppm or less, the evolution of hydrogen gas is below the allowable upper limit of leaktightness irrespective
of the presence or absence of mercury.
A similar test was conducted on the zinc alloy powders of Example 12 and Comparative Example 16 to
5  give substantially the same results.

Claims

55 1. Anon-amalgamated zinc alloy powder for use in an alkaline cell, which alloy powder comprises at least
three metals, with zinc forming the balance of the alloy, which at least three metals are selected from bis-
muth in an amount of from 0.01 to 0.5% by weight, indium in an amount of from 0.01 to 0.5% by weight,
lead in an amount of from 0.01 to 0.5% by weight, calcium in an amount of from 0.005 to 0.5% by weight,

12



are given in Table 4. 15 Table 4 20 Ex. No. Gas EvolUtion rate

02 39 rosonsd 30 TﬂIlII|HiIi|IIINII\I|HII|

208 As is apparent from Table 4 substantlally the same resul ts as 't hds

exanple_12 we57e ggt ained in ex- anples 37 and 38, and substantially the
sane r ose of Exanple 27 were obtained in Exanples 39 35 to 40.

Exper i mnk@f‘g& Mﬁ?& v&%L L&on%mgﬁﬂf: ditfons: Lere

amal ga Vi o End s
rESprCt\}?é’gj'%uce mto e%a.uwaaoa&ml A Pl iﬁu . e e

of the i t,gd,;;y;e ROMEhSsphetdlof 8 /nighsl ne cel shown In Fig. 1 was
produced isimilaihya zifié a0y powdérxe,zah@uesgrms prROued a&sw:h@ﬁtthe%tmmmaémanﬁmdl25 %
parti al tiods ssxhekb BExuRsle Z708EsHE thatholnaghetia sépbratidnWas petfofinedl FuRtiél Qe Bllog péwder

evol ut i @Rampld¥®) W= proldiced sidebrainglo tHelsEife torrpoditlor amd comitioheas ik eisf Exaiplel2X angdbe 2
and 1&0 npattieetrelting Endthgatemidation@ers bandictedin &n @imosbBere (5 mg/m3. As i ndi cated in
Fig. 13., Ahbithe tilcalloy pwdarothueotitained hdd giiran cortent eflopput ar dass. dsing yabh oftberzigras | s
bel owt halloyapdwdeva.lsin @lkaiipp eell showni it Figf1 wasaikodicytl inrsgbtantially theisememanperasithabeftEnf 1 %
bywei ghamplefirand 2&% partigl digehatge was perfaimed torhrasure the raterafibydreger] gas qvojyfion. Thergsditss,  t he
evol ut | g im(allledgen gas is bel ow the all owabl e upper limt of

| eakfi ght ness irrespective of the presence or absence of nercury. A sinilar
test was conducted on the zinc alloy powders of Exanple 12 and Conparative
Exanple 16 to 50 give substanti sane results. Clainms 55 1. A

non- amal gamat ed zi nc al |l oy pomdeqrigf%_l'seufe in an alkaline cell, which alloy
powger conprises at |east three netals, with zinc formng the bal ance of
the alloy, which at least three netals are selected frombis- nmuth in an
anmount of fromO0.01 to 0.5% by weight, indiumin an anmpunt of fromO0.01 to
0.5% by wei ght, | €g®.l Noah_anGast Evolutdon) ratet 01pcedd bdayei ght, cal ci um
in an anount of frEgw.03005 to 0.5% by wei ghn2 12 *C L M S and
alugniumin an amount of fromO0.01 to 0.5% by wei ght, wi th al um ni um bei ng
present optional |l yExs 88 additional netal WO2h conbinations of the netals
indium lead and calciumin an anount of up to 0.5% by weight, with cal cium
optionally being pFéseﬁP as an additional #@8al with conbinations of the

metal s, |ead, indi mang alumniumin an a%lént of less than 0.01% by
Weight, and with j—E-éiLu#}——J—ead—a-Hd—a-l—waﬂi—S——ﬁ%—mﬁ—eﬁé-eﬁally al | being

absent when the alloy powdercontains cal ciumand bismuth in the said

amounts, which all oy cont ains | ppmor less of iron. 2. non- anmal gamat ed
2inc al | ofs s e ed v s*%m'a'gl“keaﬂamﬁéese'&ﬂﬁsm%?féﬁw yom AR oo 0. 59
by wei %I;’ 7 pnd 28 "&Ha""ﬁtat“lﬁ'"yl‘“?)%we%? #ihosp pf Example 27yere,poiqined I Exgmples 39 o

sel & %rom the group consi sting of bisnmuth, 10 aI um ni um and

caIC|u wi th zinc formng the bal ance of the alloy, the alloy containing 1
ppm or edgte * 10

Zinc alloy powders of Example 2 and comparative Example 11 were amalgamated so as to have a mercury

40 content of 1 and 10 % by weight, respectively, thereby producing amalgamated zinc alloy powders.

Using each of the amalgamated zinc alloy powders, an alkaline cell shown in Fig. 1 was produced in sub-
stantially the same manner as that of Example 1 and 25 % partial discharge was conducted to measure the
rate of hydrogen gas evolution. The results were plotted together with the values of Example 2 and Comparative
Example 11 as shown in Fig. 13.

45 As indicated in Fig. 13., when the iron content is 3 ppm, the evolution of hydrogen gas is below the allowable
upper limit of leaktightness at a mercury content of 1 % by weight or greater. By contrast, when the iron content
is 1 ppm or less, the evolution of hydrogen gas is below the allowable upper limit of leaktightness irrespective
of the presence or absence of mercury.

A similar test was conducted on the zinc alloy powders of Example 12 and Comparative Example 16 to

80  give substantially the same results.

Claims

8 1. Anon-amalgamated zinc alloy powder for use in an alkaline cell, which alloy powder comprises at least
three metals, with zinc forming the balance of the alloy, which at least three metals are selected from bis-
muth in an amount of from 0.01 to 0.5% by weight, indium in an amount of from 0.01 to 0.5% by weight,
lead in an amount of from 0.01 to 0.5% by weight, calcium in an amount of from 0.005 to 0.5% by weight,
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3. A powder as clainmed in claim1, which conprises by weight, 0.01 to 0.5%

bismuth, 0.01 to 0.5%indiumand 0.01 to 0.5% |l ead. 15 4
clainmed in claim1, which conprlsesohqomsght 0.01 to O. IS m mum,ﬂ",
to 0.5%indiumand 0.005 to 5%caIC| um 5. A powder as clkail fred | m Clsal M

1, which co rﬁ'ﬁluRYnm gﬁﬁ %Qﬁ tJ(PS‘)Qb)ﬁM/ muQn pén MII§Q§Jt h
andOtoO@j l??:||£t W fdtaldin duﬁin Uﬁﬁmlllutﬁnadn é‘#

conpri ses ithQaIQiJm bitiohhily P/Qirl Wentgs%dﬁﬁm hﬂﬁhoh‘lﬂhatﬂnsQﬂ’-thB%teﬁ%
cal ci um a”d | dtlﬁhupna:h HoaRimid IS éh%oﬂitof%sﬁﬂiéﬁiﬁbﬂﬁﬁyﬁdlgﬁt BRYGvith diiAbadiaid alikil Ch
conpriges bynianRipadhally albeihy absantnaidtne aiafhowler dntaing clcidn/anid BinutiIn tHeaaid amdunts,

than 0.01% qaﬁcﬁhwwmhsapmoruas&iﬁ% alum nium 8. A nethod of producing a
non-amal gamat ed zinc alloy powder for use in an alkaline cell, having an

i ron cont2ntAngfi-amelgamatad aing #llgypomder far usetin atelkaiine gellawhiohcamerises 01 to0:5% bywpight zi nc
obt ai ned by afleatand ewW@mpmww ofief Ipgstnp matakegigcted fromibhe gray °9nF'5th'9 phpisayth,
amountre of - ncumipmsand iealeium. WhfZing Teringi e balgnerof tp allogythe glipy.copfeiniag i pem ordeps of

ni um bi snut®® cal ci um indium and | ead in conbinations and the anmounts to
produce 7
or wi th 1%a %:wgifa?@aﬂ“ s, WA e by 0818 o0 fHhRlrB ot O30k itain?
orwith 0 to o by wel ght in total of at |east one nenber selected from

t he gr16Up4.CW$rla§| BaiMbd RicaiL, Whicl cohpiities! By weight, 081 BIOLEM Issmuth, 0.0Btb 08% dium Of

an al |l oy as #ap0.005to @6%icsiiciah.ai m 2 i s produced, and directly atom sing the
formed nmelt. 35 9. A nmethod according to cIa|m8 wherein the nelting and

t he at oni ®atArewdespeclaimedinelaind. which sompasesby weight.9- °H%*9Pﬁ& calgfumy O ta.Q% 'é!ﬂ‘?““bf

0. 009 pu/ [ era"f 08 0.9%aluminiy®y A net hod accor di ng to claim8 or 9, wherein the
atom zed po 4

aLom = nég) ‘q’)gp%wdérﬁs gﬁﬂ&eﬁ fl&ﬁ\ Nhu?%?.ﬂﬁr?&s%@ oojrﬂooasr?glte% d!fgil t’ﬁg%'g‘irﬁubn 00t ter
as clained in any one of c al ns to 7. Patent ansprOche 45 1.

Ni cht amal gars gwtié s dainbdie ghimr | wifdhoorhpriess by weiylit/ 0/0116i0i5%g lead) 0.61 @SN ikdkim, ives | €,
wobei 2li esehdndgiBicHBgn andN1\(@0.5% aldiRBINENS drei Metal le unfalt, Zink den
Rest der Legi erung bildet und diese m ndestens drel Me- talle ausgewahlt
si nd aus: 8.WAsmethod|of,predugieg a pn-aalggmeiedZit Bligy; pewder for uge n ap alkaline, %‘HWFQQPH%‘}
Menge von 0, ‘191t°'l§i°§"°€)m9'° GB?WPR}“ BF'EH m?“FPdé’P'FF@Fs %E‘ﬁ @W 'amd WW‘?‘S W %

Cal ciumin éfisf ° Pfﬁ Menge
von 0,%1 bi %‘U‘ 5'8 ?v(;g '"’Vvdg heg l?%% E}%&'ﬁ'
Metal | mit n al nl‘
Ne b 'Ef%‘” ﬁh % tle memberse
nge von ng ﬁ)fumt u%neart]a eerrt y%g]s%?er}g'ﬁpg (? and

zusAt zI i chesy Eﬁoﬂ@g :

Alum nium i o " ge von wenl ger als O, 01 Gew. %vorhanden |st und

| ndi urff By, e A hiéifbd Abddriing to.LRANYS, SAGEIN 8 mBitihgiand the Gtoifiz&tah ané Gordadistamanatmicdpheve NN
das Legl erur}gﬁmn\mﬁccﬁ&hwfolmgmna\uﬁss mut in diesen Mengen enthalt, wobel
die Legierung 1 ppm oder weniger Eisen enthalt. 2. N chtanmal gam ertes

Zi nkl egi e1o¢|r@eqqu\aeqordmtoomwenrﬂ;wmgemheemmd mwke;ismzeanqhea"vwgm@d01 bis 0,5
Gew. %43 EP 0 50 | el
und | n‘é getafin daline g' 1?%%)95@" g 3t 'Y’?d'éaéeélflﬁsfm'éi"ﬂ%?ﬂ"\ﬁé% J"?f'rﬁowg&ra?jgémacﬁs
der Gruppe au¥YEMR di e aus Wsmut, Al uninium und Cal ci um best eht ,
wobei Zi nk don Rest der Legl erung bil det und di e Legierung 1 ppm odor

weni ger Eﬁﬁ&ﬂaﬂ}?ﬁ@ot :

1. Nichtamalgamiertes Zinklegierungspulver zur Verwendung in einer Alkalizelle, wobei dieses Legierungs-
pulver mindestens drei Metalle umfaft, Zink den Rest der Legierung bildet und diese mindestens drei Me-
talle ausgewdhit sind aus: Wismut in einer Menge von 0,01 bis 0,5 Gew.%, Indium in einer Menge von
0,01 bis 0,5 Gew.%, Blei in einer Menge von 0,01 bis 0,5 Gew.%, Calcium in einer Menge von 0,005 bis

60 0,5 Gew.% und Aluminium in einer Menge von 0,01 bis 0,5 Gew.%, wobei Aluminium gegebenenfalls als
zusétzliches Metall mit Kombinationen der Metalle Indium, Blei und Calcium in einer Menge von bis zu
0,5 Gew.% vorhanden ist, Calcium gegebenenfalls als zusétzliches Metall mit Kombinationen der Metalle
Blei, Indium und Aluminium in einer Menge von weniger als 0,01 Gew.% vorhanden ist und Indium, Blei
und Aluminium gegebenenfalls alle nicht vorhanden sind, wenn das Legierungspulver Calcium und Wis-
65 mut in diesen Mengen enth&it, wobei die Legierung 1 ppm oder weniger Eisen enthilt.

2. Nichtamalgamiertes Zinklegierungspulver zur Verwendung in einer Alkalizelle, das 0,01 bis 0,5 Gew.%
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5 3. Pulver nach Anspruch 1, das auf das Gew cht bezogen 01 bis 5%
Wsnmut, 0,01 bis 0,5% Indiumund 0,01 bis 0,5% Bl el enth| J«lm@wmmu)"ﬁ"ml
nach Anspruch 1, das auf das Gew EPbséeagBen 0,01 bis 0,5

0,5% I ndi umund 0, 005 bis 0, 5% Cal ci um enthalt. 10 5. Pulvef nach
Anspruch 1, éiieEI‘ eg'ﬁlgl E‘? gﬁ@%%%ﬂ eifbfhelth Smfae &S&'dﬁdﬂ%ﬂ:s&ehms
0, 5% W snut i .é Cubiikh a webel Zink der 8o3t 8br Lagi

das auf das EHersaie O, 0, bis 0,5% I ndium 0,01
bis 0,5% Cal ci um un b| ) Ig 5%AI um ni um ent haI t. 15 7. PuI ver nach

Ansprugh 4, Riiver nactf ArsiprschGeddis abiftdad@andahetrez6he 0 0.0hbis0,8% BA¢mBt, 6,01 bi©.8% Indiue udd 5%
I adi um  weniGmisAL5s: Bei@dthalitCal ci um und 0, 01 bis 0, 5% Al um ni um ent haI t. 8.

Ver fahren zur Herstel | ung ei nes ni cht anmal am erte Vers
zur Ver wehdilyen nachAnspruchy, das ayf das Gewight pezogan 0,01 b'%l%g%@ LSE ﬁ%’gﬁ‘ﬁ “0bn

ni cht mehr & 52‘“8’5%1‘:3'31"0\‘&“9?“ wobei  di eses Ver fahren unfaft: Schnel zen von
Zi nk, tdasg dus, b, IELI?K‘H’) ﬁeas%e&as it Lkagan%oe b3 IskRIC, 6161 bElsTiwdt | N
ei ner Menge u\‘:@ﬂb@bﬁg mé?,hgu ppm enthalt, zusamren mt ei nem oder
mehreren der Bestandti | e: Alum nium Ws- mut, Calcium Indiumund Blei in
Konbi nat i @nerulvernachAnsgrach, 1, mduuﬁsmmEemm1m Oci%Rlel, 0L03 Gis Q:5thindiuTR 001 s nem
der Anspr uchogs% Calkehoh Bdioibis 05% Wungidet eithéit. Wi rd, oder mt Blel in einer Menge
von 0,1 bis 0,5 25 Gew. % ent weder al | ein oder mit j nsgesant 0 bis
0.1 Gew: VB VB TERATBRIVE 1o é‘fff’f?e%"ﬂ”&ﬁ'd’f’@ﬁ?w‘Héﬁ“éﬁe"ﬂ'é’r"@sﬁﬁgz“@ﬂ‘sﬂ%hit
let, die audiafhfalciugundp.al ﬂﬁ?%ﬁ'“@ﬂ"ﬁ‘leﬂ'i'??bestsht so daM ei ne Schnel ze

ei ner Legj eny Puéisia gl ditfamiefd iink)%l&‘angs reduf Ve léhdungifdep €T €N
der gepi | det.sﬁae C BLEdineR Eissngehdtvbit HIEIE heRradi1 PSHT BUFWEISY, Wobel'diaed vaifafremaiiaBi ZEn
und das At OrghéieaRod ﬂn@@d@%ﬁmﬁ‘kmﬁl}%r ﬁésﬁllaﬁéﬂﬁﬁﬁlt&pwurde und [Eis&£i @Mbralidnge/ ON
07009 ng/ 8 \Bﬁﬁéht*ﬂﬂhﬂ@ﬁplﬁéiﬁfﬁh&@&%ﬁ miBihdiedler Mdhrered @bl ERRARIBIG ARMINAASWIsLCh 8
oder 9, WObghut&RRium! R LR Bid inkébiRdtioREATNE Merigeh waadréhealiatScivhélZd.eindilLegierung
Al kal i zel | e, natli énef dor Artebiabt 1R A 618 MASHEsteR Wird/ddei vhiEdTsilirgskier Mbrige Son 0,01 bis 0,5
Zi ni degi er urgEm evtiveden aleln ofériiritinsgeaanito-bisTH Gew.% vahmwindestérs eiherh Bestandiel térabs .
Revend| cat | alasGrdfbe ailsgewhid ist] die aus' VWisrhut, Apeninilen unil Qalcivmobesizhtosogiafreiae Srhmelze einer
| " utilisati dmgieramgnachnanspiuthe2 ekgestélit wiel; undeirelesp@mheeendfeladeblldagesmem nc
corrpr enant au noins trois nmetaux, le zinc constituant |e k

“al 11 aget Noreieenel oo Yooldon it it Aamain RBPERETheREn Line
quant i% e de Eisepgehalt ygn 8,067 rmgim dpr yeeniggr.dyng Wf98fe quantite de 0,01 A 0,5 %

en pol ds,, l?%n cal cium en
une quant | t'e Q’L Sg?rﬂﬂg %%dna%bgfﬁs%o@%‘eﬁ @fvgw/gr]gﬁﬂﬁ]&}‘ceuﬁgﬁnﬁte*@uant ite
conpri se fantAKlzIlId)die 81§ akiveAnddeninagaebialsichtahialigamiertdsl Zinkibgisrungs pulver riactrdinepiderd@nt  en
option A ti tspciebel bietenthdladdi ti onnel avec | es conbi nabsons des netaux que
sont 1¥indium le plonb et e calcium en une quantite allantjusqu' A 0,5 %
en poids, le calciumetant present en option Atitre de netal additionnel
avec | ea Romhdigatiansns des net aux que sont le plonb, |'indium et
| “al um nium en unequantite Inferieure A 0,01 %en poids etl'indium |e
% omb gt 1.' Aoudre Aplliage de zirg toR-ameIMeA peuu%t"'%mmgunecw% ??é"q' aet Sendredalliage

al | i age cd’ntzmemmma'&av E‘P'U‘fﬁ"%’c “‘ﬂ?}"‘ﬂ? §'ﬁ‘iﬁ°ﬁ“t °fF‘é'“°'P*ed| t

50 al | it%f é“%é ﬁg

zi nc non- and iy fﬁ (THH °‘ﬁ’ﬁ'3' ?1’ r}'(fe

0,01 A 0,5 ?{”u se en io t:{j;é’:’ﬂ"%::‘;‘ io e ve e

const i ue d 4 gﬁl.. ) Sihe D6 Slouf] SHun etraé iy ..%%% ma %auﬁ ng-g&

| al um ni um ot fﬁt HEh o ﬁt.o%fuﬁﬁve Flo ploﬁr et
“alliage cqgf,ah ﬁﬂ en netuagﬂtlﬁ‘ih @;folds imdn&’rﬁ’ oﬁ’nbﬁ@ IQrﬂmhnﬁétanten option

revend| catl Qg bseﬁem?;qemra udreed‘a% JEonti“thdQ I §metdﬁb m&ﬂdﬁs%s@tes@&ﬁtt@ gt
de 0,01 a 0,ghadd b 1§t mdinddo . 0, 5 % de pl onb

2. Poudre d'alliage de zinc non-amalgamée pour utilisation dans une pile alcaline, comprenant de 0,01 &
0,5 % en poids de plomb et de 0 & 1,0 % en poids dans le total constitué d’au moins un métal choisi dans
le groupe composé de bismuth, de I"aluminium et du calcium, le zinc formant le complément de I'alliage,
I'alliage contenant 1 ppm au moins de fer.

3. Poudre selon la revendication 1, comprenant, exprimé en poids, de 0,01 & 0,5 % de bismuth, de 0,01 a
0,5 % d'indium et 0,01 & 0,5 % de plomb.
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EP 0 500 313 B1 11C1 1111211 1111IM 111111 udre
selon | a revendication 1, conprenant, exprinmd on poids, mm iIL"'@
bi smuth, de 0,01 A 0,5 %d'indi umeeiosoo $3B1A 0,5 % de cal e um L

sel on Ia revendi cation 1, corrprenant exprint en poids, de 0,005 A O, 5 %de
calcium de 0% [

Poudr e Selgonfiu%% séo a vendlcat%nq MLgﬁﬂEQeﬁLO|& & ndémgnoe‘ﬁd@lnyrméﬁ" dg%lg

0,5 %de pl onb, de 0, 01 AO '5 % I ndium 0,01 AO,5 %de calciumat de 0 A
0,5 % d' ab.uniPoudeselonlld revehdicatiahi drcomprerant) expfimé &\/pdite, de 8j005A0,4 % de @4ling [dan,01 a
expring en pab wsie biswutd etz 06 B dalufitntier. pl onb, de 0,01 a 0 5 %d |nd| um noms
de-0,01 %de calciumet de 0,01 A 0,5 %d" al um ni um

fabricatiBn Roufiagelon/mrevendigation .icopprenasl, » SXPIRé enpaids, dg,P. Bh?ﬁi%% dﬂB’ﬂ'Pb GPPP1 4%%i on
dans une pi | @9idum: 004305 % do calgiuny ¢{de 0 A 4.5 % AYMIFIYR- ne depassant pas 1 ppm

I d
2 e Rl e o o VA A

conj oi n- 15 tement avec un ou p usi eurs des netaux quo sont

| " al um ni &um Prbeédddesrabiticdtion B'énealidié didiliagé dé Ziitindwvarkdigainde, [pburiitlisatidh déns ke plidials ON

et en quant i dafinesayhfitiusetaedr gnderine pépaghent pas Lppmpls Prdckds cansisthnt 2 faira forldrel du 2idc] ebage, -
tal quo sp6ctedupatsledioiyse bu pandistiiation, ezprenantdefer enaneuentitianbn spdrielre 8t pin, Sonjbin- OU
avec dfi pl ontementaverun aywlusietrs des thétadx 04 soht IBluBinkinel bigrital ie, calgio indiem bt Ispiontb, av e c
0 A 0,1 % erensonbinaisqn etiep nugntitd suflisants pous praduire urspredyit &1 fusiond'un@lliegs; telome 8pdcifiéin s

| e groupe coffpdiige guslopnaypdpsievendicaiann i et &t owaypeduniamben uneguantitéde®03 @Gi5% un
produi t an feidpidh sejt sei sait avpe 0.1 Xcpn poids ayt tptalsiay mojns un des atéraux splectionnés dans
reven %b cat i AgrouPegampasésiebismyth, alumipiumetssicium; de fagen i praduireuq proguitep fusippd yrslliagp.
Procede sel dff ape,speij6.daTs la sgvenstipation 2.t glomiserdiceqtement I praduls gn %‘F“’F ‘°E§'léo ni sation

sont ef f egt € ' 25
10. Pr oc6€l6 oY ,gﬁf: g;g;fﬁqﬁ‘%%?p bf\g&jﬁ%ﬂ@[ﬁ&ﬁ@h%% aqusqﬁ pou ?%t'g&(gﬁ?e%e

est s6par 6e nagneti quemnent. . Une pile alcallne contenant, comre nmateriau
actif ' amdremoeuarmmpwdreﬁd.dhaidouagandqu 18 Poudfdiktofriledé 6 Baparse &ﬂbrﬂﬁqubr'nbﬂne

guel conque des revendications | a 7. 30 36 40 46 50 56 15
11. Une pile alcaline contenant, comme matériau actif d'anode, une poudre d'alliage de zinc non-amalgamée,

selon I'une quelconque des revendications 14 7.
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