1 DESCRI PTI ON BUTTON- TYPE ALKALI NE BATTERY AND METHOD
OF MANUFACTURI NG THE SAME 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to a button-type

al kal ine battery and a nethdd of manufacturing the
same. BACKGROUND ART 10 [0002] Abutton-type al kaline
battery has a configuration in which an anode, a
separator, and a cathode are di sposed in a seal ed
space formed by sealin ] housi ng with an

- anode seal'i ng nenber, %ﬁﬁcgigi‘iﬁg bei ng interposed
bet ween t he cat hode housi ng and the anode seal ing
menber. In conventional button-type al kaline

bat t e BETTONANYRE AIGEATINE BATRERY A1¢D METHODOF
storage, and the generation of h droge_n Eas t hen may

cause the batt VIANUFAGIERING ate in
capacity in sone cases. [0003] The generation of
hydrogen gas is caused by the followng two types of
TEGW@&E'FIEL%“ rst reaction is a self-corrosion
reactiron of zinc that is contained in the anode as an

[0801H €Tl prasenbbrition relhtes todi batibuegpe alleadiRObattery and a
al kaline electrolyte while generating hydrogen gas.

- methodelopanufaduringithesame.| ocal cel |l reaction that is
- interface between the anode sealing - -
'BMiOM%ﬂnode contai ning zinc as an anode -
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'[0@921 V& bﬁ%ﬁtf@%-aﬁ\ﬁﬁge bakidcy HAd ac&’)ﬂ%ﬁéﬂlﬁ% ri]jél;cWhiCh an anode,

contal ned I n"the anode-si de” surface
a sepdra¢@) andfa ¢dthode ade dsspalsed dgn aesebled syene formied by sealing a
" contact with each other in the 25 presence of an

cajhede hausiapavithanaeodeseading member; withgr gasketfging

 ink ke f BhlbyolPE! LA SAIRARE SR L GANL AN T
 coRentibhs BEABH VDO AN HARSARs IRTrbEG ghS neAHBE GeR¥rated

‘during storage, and the generation of hydrogen gas then may cause the

batteries to swell or deteriorate in capacity in some cases.

" [0003]. The generation of hydrogen gas is caused by the following two types
of reactions. The first reaction is a self-corrosion reaction of zinc that is
- contained in the anode as an anode active material. Zinc dissolves in an
_ alkaline electrolyte while generating hYdrogez_l gas. The second reaction is a
‘ .: local cell reaction that is caused at'i_;he inté_rface between the anode sealing -
" member and the anode containing zinc as an anode active matérial. When -

_ zmc and copper:that'is COntéu'ned in the anode-side surface (the inner surface)

of the anode sealing member come into contact with each other in the

presence of an alkaline electrolyte, a local cell is formed. This local cell B

_ 'reactioi_; decomposes water contained in the élkéline electrolyte aﬁd fhereby
. generates hydrogen gas. The generation o_f hydrogen gas that is causéd by

- the local cell reaction continues until zinc that has dissolved in the alkaline

| ielecti'oly‘.te deppsits on the inner surface of the anode sealing mémber to fdrm

'a zine layer on the inner ‘su'rface‘ of the anode sealing member. Zinc hasa
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the local cell reaction continues until zinc that has
di ssolved in the alkaline electrolyte deposits on the
i nner surface of the anode sealing nmenber to form30 a
zinc layer on the inner surface of the anode sealing
menber. Zinc has a } 2 higher hydrogen overpotentia
than that of copper. Hence, when the zinc Ilayer is
formed, the generation of hydrogen gas that is caused
by the local cell reaction is |nh|b|tu,g_é However, the
higher hgdrogengrveny 7@%@; thket foppesa encawhepthe zinc

S £ L b SAS Ry 486 BRTLAL TS ghod B5 b Bl cen
reBEtibR%s iﬁdﬂth@Hk aHdaﬁevaatﬂh%rge%rﬁﬁaﬁ @fh?a?dg% athat is

zinc powder as an anode actlve material for t

. capised byethefselfivvirbodiom geadtion aftwine comtatined bl t@mdaye:m

of . hydrogen gas.. Wen the amal gamated zinc powder is
Be8s an anode active material, nercury whose

o 0o BTGP R AP B s B pfmate

2iA6 BbtvideR asheind teactiR! mm&&pfoz itRE pREPEIRY of inhilsitgdhe

an” anode active material, a zinc-nercuryalloy layer
abovefmentidned geheradmldd hydieges gabacWhen thveamalgianated zine

eal i hg nber . zi nc msrcu alloy layer is forned
Fi§Hse %a&%wjmta@ FRBFCURE MeRfsg Hilragen ne

-Pq ‘
' o‘;egéﬁtreﬁ%oarl qgn‘gle@ﬂa ttggﬂé]gab\ﬁg %ﬁcﬁéﬁ%@ﬁsﬁt%sélﬁ@oﬁgﬁﬁﬁ reaction of

tHeOMAE. | Bn HAAARA, Whdrhshd é}ﬁﬁlgaﬁﬂé\feﬂcﬁn@bowﬂbﬁ 1@ﬁ@éi£as an
seal i ng nenber, the generation of hydrogen gas that is

' amaimd:l‘twmatmal aczhcomircurealoy tayeards formdéd ondhe anode-side

Furt he t he sel f-corrosi reaction oft
ae0l g atipdernealing Ehry wwm& W@g 15 formed

tﬂzl'?ﬁgﬂ'r%rg %Birq%/{ @I%e ﬁﬁﬁ%‘f c 1 Oﬁgslfr (% theP formed on the

ayer. generati on

u:ﬁfer@)tlﬂfd@@@ﬂtb@énbﬂ@beﬁl&a@ﬁi@ﬁbbxby t he sel f-corrosion
reaction also is inhibited.

- [0005] When the zinc-mercury alloy layer is formed on the inner surface of

the anode sealing member, the generatlon of hydrogen gas that is caused by

. the local cell reaction is inhibited. Furthermore, the self-corrosion reaction

- of the zinc contained in the zihc-mercury alloy layer also is inhibited by the

mercury contained in the ziné'mercury alloy layer. Accordingly, the

generation of hydrogen gas that is caused by the self-corrosion reaction also is

 inhibited.

© 95

[0006] Recently, from the viewpoint of environmental pollution control, it has

.l ‘been demanded strongly to a]loﬁr the anode active material to be free from

mercury. A mercury-free zine alloy powder that corrodes less has already

been used practically as an anode active material. This :zinc alloy powder

.contains zinc, as well as, for instance, aluminum, bismuth, or indium. The

aluminum, bismuth, or indium improves the corrosion resistance of the zinc.

- Cylmdncal alka]me batteries have a conﬁguratlon in which an anode i is not

o , 30 _' . -:131 contact with an anode sealing member. Hence the problem of hydxogen _
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[ 0006] Recently, fromthe viewoint of environnental
pol lution control, it has been demanded strongly to
all ow the anode active material to be free from 25
mercury. A mercury-free zind all oy powder that
corrodes | ess has already been used practically as an
anode active material. This zinc alloy powder

contains zinc, as well as, for instance; alum num

o b I R 5
-~ .ab %Jgﬂéﬁﬂl&ﬂid %ﬁx% %ﬂoﬁ%o@%&%ﬁb?&o{h?égs ?\Ae?}g AN ﬂiﬁgg? As'dh

an anode i’ S i'ncon an ano

anodaldctige WEaieeial. Hence, the problem of hydrogen 3 gas
generation that is caused by the | ocal cell reaction

[000ds Owthaoitse hakik in dbe caserefviaisnedype atkalinobatiericsrwhen

N T R TR

- - i i . -
s B PR LA PbISE hSies YIBP LA Bics mpy swell and
detexiblead intaphcty gﬁﬁdi@ﬂaﬂtyaihﬁh@ Biglovsiaperaaups sfjrage.
arises that the batteries my swell and _ deteriorate
[0008]c Bhen the phove-crantidneddzint adlopipgw dearip ised as@n anode

* achadanterisl el CaoRB AEsCAE Py i gPeepafaioes in the zine

< 03] r; i f ZIAG+EANT A shdiv
oI5 o SRR 0B ool FHTGHERT ALRRdLgy e
gen@fation Gﬂhy&ﬁ?h@d@@hﬁt is feu@driar thid sulf-obrrbyidnagactigast the
that is _caused by the self-corrosion reaction of the
zin¢ pan baAnbibitechi Jihestine Tortained in bhe ainsdayeniormed on Hee

R R M

- (r%%gs-sqim? 'bg%@ alRAlia8 e@é&?&lk%r efentd, Qb¥h %Aﬂﬁﬂfeegefe\fgﬁon

n the generation 15 o ogen gas that 1s cause
ofthydirbgerl gaathateiklcaneatby the tanal bell raddtiont exh be fimlibiied
thé formation_of the zinc |ayer, hydrogen gas is

thyeweh Seefrrmationpf theezing laxss bydeEentgas s geneeteditheepsh

BRI TN T e

_ hﬁﬂ%k&n 808is accompanied by the problem that the batteries may swell and

90
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deteriorate in capacity. This problem becomes conspicuous particularly

during high temperature storage of the batteries.

[0009] In order to solve the above-mentioned problems, it has been proposed

to pi'eform a metal layer containing metal whose hydrogen overpotential is

higher than that of copper, _such as, for instancé; zine, _tin, lead, or indium, on

the anode-side surface of the anode sealing m_eh&ber before the assembly of a

battery: The above-mentioned metal layér can be formed by, for instance,

plating or vapor deposition (see, for example, Patent: Documents 1 to 4).

- Patent Document 1: JP5(1993)-266881A -
“Patent Document 2: JP6(1994)-89724A
 Patent Document 3: JP6(1994)-163026A

Patent Document 4: JP20()O‘156207A



deteriorate in capacity. This probl em becones

conspi cuous particularly 20 during high tenperature
storage of the batteries. [00091 In order to solve the
above-nentioned problens, it has been proposed to
preforma netal |ayer containing netal whose hydrogen
overpotential is higher than that of _copper, such as,

C v LEDN ead LN
o9 SRR o PG i P Lok T B e s
sedlimg rﬁﬁﬁbﬁﬂieﬁor@ftheaasé’&nlﬂgtdf%fbatteﬂb epah0 yerce®ed hhes, for instance, a
netal |ayer can be forned by, for instance, plating

Plasng paprsES Yepeiielon (see, for exanple, Patent

(o83 FE g r5=chi bl Hlon iFRh e 5, ERHITBRS sl batcry inghighmereury-
frePairentr DotveyHire8 zintREloy 99 Apedl 3072 fdvde JdtiRatmarterial. In the button-
nt. 4: JP2000- 156207A 4 010] Howeyer, in order
tmeoa(igﬂe HPRH e PRsCRLIpEentigR. Hiccsephtipn S rydrpgeinfos manhibited
an@'iﬁ’éj Batt&§ak RS ARIPESmOSI iy bhE RRFBIRNY iR caBacity Wlthout using

battery, “speci al processes such as, for instance,

prqqes&es,rsgclp pve pleting processqwhiacre pmgloyrddempms@nally
i ' j on-type al kaline battery in
£H§ﬁ¥gﬁﬁﬂ§$gﬁwgﬁhgﬁggﬁgﬁﬁ%&or a mercury-free zinc all oy
[00151] 35 edeadad RIRCE fiskttdspect NBH @kl Brbsent AndeRBoR UthkRNTs provided a
pe al kaline battery of the present invention, the
butj@hé)ﬂ)&taﬂewn@foaﬁw cOBPRSsigasa1 enqdeisiopiainiee amprpdelastive material and
an Bﬁlahﬁé glecﬁolg{ee%/l%gﬁlt%ge ng&gc’ ﬁﬁk Brpn% aas%gleg %ﬁace'v&l Q}ﬂm Bde sealing
processes, sucC

memhl&tr,l Wberpfmuhe&ﬁodel\hl diipo&éd? uﬂﬂie sehlpl @yﬁﬁ a gasket 1nterposed between

conventjonal ly. DI SCLOSURE. OF THE | NVENTI ON_[ OOlZL
thea%h‘?@?ah@@m/ﬁ @rhi ther gnode sgglﬁgcmegﬂ)e]f,@ ot awtahilayer that is disposed
be \éﬁ%dol@ int QR 'uﬁthp{h@\’én%gg s@a111%l‘lfmteﬁf?)e1t YRE o %{?{Jdey Svherein the

tery conprising: an anode contal ning an ano

anadf.t aotiee metterial ddchaled meacursdfieel dimeored metcun)-frtezina alloy, wherein the

t hode housing, that forns a. seal ed space mnth
] JRe COmPTING © MRS AhRBRGITN FiBC oM b INEigy ehgsgasgation parts

mdd@ dhe 1e°a§ta$1fedm§tﬁﬁﬁﬁsel(%téﬂa§5ﬁtthé A& REL MR m, [ BiSmuth, and
cat hode housi ng and t he anode sggﬁﬁng neﬁg? Hgn%. o, an

tinprehatein theeplutatigit of segtigapos edrts are formed dlspersedly on a surface of the
metal layer located on a side of the anode, and wherein a content of the metal M is 0.1
wt.% or more of a total amount of the zinc and the metal M that are contained in the metal

layerl.



between and is in contact with the anode sealing

menber and the anode, wherei®the anode active

mat eri al includes nercury-free zinc or a mercury-free

zinc alloy, wherein the netal l[ayer conprises a base

material containing zinc, and a plurality of

segregation parts nmde of at |east one netal M

selected fromthe group consisting of indium bisnuth,

t. rign .t ' f P . :

1006 1 b g P s Ao R RS bR pr SR FBAMAL AHBE 55 provided o
méthydof inpnafhetriog adusiodaypd alkhkineabatidey canprisih@rasi anode containing

an ZREARoHP TEHERS R ke SHeraIvRdisheed 3 8 SGUAY apreqormed by
sedlhgt@utHole Ehbusih?)ﬁ&‘ﬂh- ancanol® 8deBihg hﬁbnﬂfé?;oinqaar%ké‘ﬂ iﬁt@rp’i‘;sed between

second aspect of the present invention, there is
they eashedrebiousingnendh ¢ afodamaaingcmembay the methaineanyprising: forming a

| ine b [ onpri,si ng: an _anode, cont ai.ni ng_.,an
s B0 hboR B RO b e B o€ Rt €0t e anode
bydespashe ahfdeariedt afoddReknd MeiBer ©Ystandedt b Pedatermined period of
. cat hode housing with an anode sealing nenber; and a
s syberein Heanpde and Bistanede sealing membes gee dHenrpseheo antp dia contact
: [ e h LGShng; form.n
B0 BERL, DRI pobde PR O SATTRL AR AETHRD e o «
mdreurlperdeciat dlbypwherchi ttle atkalihd eleatnsige thdyndledesiangethhien M; with a
anode .and_the anode sealing nber, to stand for a

+ CORGCOHAHN} B GYeRPTR OF e trused fthe mypalrlayes Tormung si§Bcandrihe metal ion
Mi0s: REPERe SGaL oM 'Bnd! i iohCa BSmiuth i
‘ &ontact %ﬁth each o?ﬁgﬁ%@¢%g%é%ﬁﬂ?ﬁ%w%ﬁg@@ogb%P@gﬁﬁhunganda
tinnehewhetein the lnuetelslayer foumyd byeahe meatad layer formimg ctiepyinklueles a base
inc alloy, wherein the alkaline electrolyte that
o e T 0G| S G PINFAIRY ©1 pesroce PILBHIS AN Biicagbone metal M
selleerdll ForiBeSprbSp BEREtNE JMBdITRL Blsnl@Y Shd Ry ThdWHREER the plurality
and the netal ion M ’is at |east one selected from
of spgregitompaciarise Sarimed dispeasedlynoi arsuiface ofithsi metat liyeolocated on a
. ti,n ion, wherein the netal |ayer forned by the
S“%gggﬁa?ﬁﬁ%r form ng step includes a base nateria
containing zinc, and a plurality of segregation parts
made of at | east one netal M selected fromthe group
BRIEFHPESCRE TION QHiTHE DRAWINGS and tin, and wherein
the plurality of segregation parts are forned _
[0Qi4d peéGsddisya partial stosf-aedtionh]l view stetvdhg laayexanipbe @f e arethod of
a side of the anode. BRI EF DESCRI PTI ON OF THE

mdaRfAhiNGD a button-type alkaline battery according to the present invention.



[0014] FIG 1 is a partial cross-sectional view

showi ng an exanpl e of the nefdod of manufacturing a
button-type al kaline battery according to the present
invention. 5a FIG 2A is a partial cross-sectional

vi ew show ng an exanple of the button-type al kaline

bat tFeGy 2ACi6 Qr hirfigl drBss-RLLPHR SR shdWiBRtanOdkamiphd bEthk! Batton-type
2B is an enlarged view of the portion D shown in FIG

aliéfine E%ltgéry %c&ﬁdi@gsts géhtYﬁ&WtiﬁH,%i@F@%bﬁﬁoﬁpélﬁé &d view of
of a netal | e y

surface ayer included 1nt utton-type
I pe.hatt.e shown in FIG 2A FIG 4 is a diagram

the %@m!)%g)sthﬁgnﬂléa?tﬂg‘f anal ysi s of the anode-side

sur%?&e of a tal |layer_ included in the button-type

al k&¥nd Baf tERGME S ABOViHSEbsnpodesidepristperaded mestel layer
. CARRYI NG OUT THE | NVENTI ON [0015] Enbodinent 1 In
inqiyded di therhutton-ty prealjdinerbagieiyomows idFi@c24d to an

exanpl e of the nmethod of manufacturing a button-type

al k&lGne ibatdismgrymashowin thg result dearphy@esit the mviedd-5ide surface of a

[0016] The nethod of manufacturing a button-type
" meMIK@or RRIRRE R e tﬁ@t@ﬁrt?;héwk&ﬁletﬁa&e RIceSaHy 16 HamipIent

is a nmethod of manufacturing a butrtyon-type al kal i ne

[ i Q@ﬁd H%q;lqgt N an anode active
B%@%%%F%Rv\gﬁdﬁ@%mg a |ﬁe e e‘{’:’ﬁ%ﬂrﬁg yte is disposed in
l.ed. s e formed by sealing a cathode housing

‘[0(%53%%51??%%%3 seal i ng menber, with a gasket being

I nt erposed between the cathode housing and the anode

sealn dgnbrsiment, 1, thgodespriplions odiredted [ @n exampige ofrdlehgethod of

of manufacturing a button-type 5 alkaline battery
manufshuingg tuttonHppealkdawtbatatycdicomsintg tb tied prdssit invenoress

of formng a netal |ayer 7 (see FIG 2A) on the anode

[0GB63 ITthe nseliddbefam MlufitugiosiButtcieB bt AtahRBRferpadtbrding to the
| eavi ng the anode 3 and the anode sealing nenber 5 to

m S i ST b S Ay iy i

an%go&scgngaiggg%agg taet wth each other.
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10 [0018] FIG 1 shows the state obtained i mediately

after the anode 3 and the anode sealing nenber 5 are

brought into contact with each other. On the other

hand, FIG 2A shows an exanpfe. of the button-type
~alkaline battery according to the present enbodi nent

in which the netal |ayer 7 has been forned between

t he anode 3 and the anode seallng menber 5. 15 [0019]

7 s S 2
seRBnk é’éhthf)aé hewamy \%1thA&n hﬁ@&é séé]ﬁlﬁaﬁfegﬂ)era&&ﬂhV;? gasket being

mat eri al and part of the al kal I ne ectrol yte thén are
inhévpeded bgtrdmr thencathhde honsimgearpbthd anodosqnlimg sientbee.
e 3 therein, The anode active material to be used

mﬁgi?ﬁ%s ghewpan g Js $be method gf manufacwmg 91:@:@@ tibec

lr‘)§¥t§1r£’ %%MEO Q% ﬁ%e%%ét e%%gﬂ-gagﬁgaq%ées a pi‘ocess of

ﬁﬁﬁg hahdtad In&yéii 'ﬁ@ée'ﬁ@' 2D UG Ake3-Bide édrﬂéé)of'ai anode

forned into k shape and this disk-shaped
sephing menﬁhesﬁdgekéamﬁm analet hadd thh@mdag;edlmg member5to
sequently, a. separator 2 is placed on_the

| Stang@%ﬁ @ﬁe@e%e;ne Benae pEhime wWith fhe agpde Band tha anede

el B BBt G 4Rl SaBHTER4F Htavah cach pthor,

[obhe] %‘H} € ¥ Stie stedé BBEANEd dchddiStclP RRALRE adodé § and
di sposed inside the cathode housing 4. [0021] Next,

| thetemodatdeatingemmbry 54re dreeghicthtoicotteat vatl dacls otharn gOn

therbeh e@meﬁée%«ééﬁp%é‘%ﬁe%mw%ﬁ%ﬁ Bt aline hgtrery

BB 5 U AR SR AT o

foameultetw@aﬁ kBé aﬁoa@ Bnthd fHeedmsieasbalinghaealiieween, the

openi ng portion of the cathode housing 4 is

[0848k tSpesifacally, agaskiel/s (s attacked tcetlyalsmph@:ysmfd:b)e anode
de’.3, th { d . th at h
SoR B G R BTG FDEaT S avatsR, 4ot e?a?ealeoye%@& fie anode
odslVe FRLBACT BRI IS LGN TS Tt BB Tihor n

" the concave portion to provide the anode 3 therein.. The anode active

20

material to be used herein can be mercury-free zinc or a mercury-free zinc

| “atloy.

[0020] On the other hand, for instance, a mixture of argentous oxide (a

~ cathode active material) and black lead (a conductive aux:hary) is formed into
adisk shape and this disk-shaped body then is disposed inside a cathode

housing 4. Subsequently, a separe.tor 21is placed on the disk-shaped body.

' Thereafter, part of the alkaline electrolyte is allowed to permeate into the
- disk-shaped body and the separatorl 2. This results in the state where a

- cathode 8 e.ﬁd-.the separator 2 are disposed inside the cathode housing 4.
- [o021] Next,"the' cathode housing 4 is sealed with an anode sealing membelr

80

-5, with the gasket 6 being interposed therebetween. .Speciﬁcally,_ after the

anode ',sea]jng member 5 provided With the anode 3 is attached to the opening -
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I nterposed between the cathode housing 4 and the anode

sealing nenber 5. [00221 Wen the anode active

material is mxed with the al kaline el ectrolyte,
imedi ately thereafter zinc €ontained in the anode

active material starts dissolving. The zinc thus

di ssol ved starts depositing on the anode 3-side 10

surface of the anode sealing nmenmber 5. Wile the zinc

e b shtndRheSTaR 4 FAFhq SAILla sockel A belntarRpsed.
Ryl Bl A EbE RNbALTE, LA 19 ra%ﬂ% $is hifricted

eposi IS S stan ng

inRF0dB} @bWaredhe %ﬁbﬁ@h ®kide) "eThis, ! theSriidat 3 thE@éparator 2, and
i nstance, during the above-nenti ‘oned assenbl y process

tbrcadihodmg axe cagtaiged o phoseded shate formak by sehling the cathode
SLCE LB L ] N
B B U 5P o 4Plall RRDHIEP hobE 3Rl fftbor o

B [obaglnwmn #heHRo8O AELISE mititepial iNHHiked witls fhd Alkaai dlbdtrolyte,

W th the nmetal Muaving segregated in the base-
inmaediately. ﬂ@@e#ﬁe}?@pcmntambé imthé edodé amamj feederinl a’gzrhs

mgﬁq;m s o S o R 4 5B
?:\%rh%dezéegﬁngméﬁ @’ gr ogﬁﬂi‘k?oy &%‘ﬁq{é&)bﬁlts,lﬁ least one-

an copper copper

m@@ﬂtlan THpsdlecttd roii @Be g8 WS cotliREL 00hn ih@ivan 96i¢ a bismuth
sealing nenber 5 is formed between the anode 3 and '

ionhandoids ismahivh imenbtained i sheenodel Bnalsp startk denpsiting.

"‘:

Thivigiel Handedine drndcerainel BprindRLoenurigette.  for
 fYEAROUER Ao SV URE ioh b sy drRe ST B84 85 ng

reaction o e zinc t IS con in th

‘proaged thatdk sarried babtldreefer, [(B02ddtaldaytast (seb RIGal2dy) és

with the nethod of rranufacturlng a button-type

30
- foatmedl amtheaneds § sidecaida crega ttbetamdp rsealing re¢tober fenThe

%‘c‘?{?’%ﬁ %ﬁdﬁ% A I ?lﬂﬁe éﬁ{hgllfg?%l];lg,? %15% a? #.Fé‘ist one metal

M selected from the group consisting of indium, blsmuth and tin, with the

metal M having segregated in the base material.
[0023] With the method of manufacturing a button- type alkaline battery
according to the present embodiment, the metal layer 7 including a material, -

for instance, zinc whose hydrogen overpotential is higher than copper or a

copper alloy, that is contained in the anode-side surface of the anode sealing -
o member 5 is formed between the anode 3 and the anode sealing member 5.
25

Accordingly, a local cell reaction can be inhibited. In addition, since the
metal layer 7 contains the metal M whose hydrogen overpotential is higher

| _-than zinc, the self*corfosion reaction of the zinc that is contained in the metal
layer 7 also is inhibited.
- [0024] As descﬁbed above, with the method of ma_mufacturing a button-type

i .30 . -a]kaline battery a.ccording to the present embodiment,'ther local cell reaction N
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20 .. bismuth compound, and a fin compound, in an aquecus solution of a]kah

'metal hydroxide: When the alkaline electrolyte contains the

95

generation of hydrogen gas acconpanyi ng those
reactions also is inhibited. Thus, with the nethod o
manufacturing a button-type al kaline battery :
according to the present enb8di nent, a button-type

al kaline battery can be 5 provided that is prevented

| fromswelling and deteriorating in capacity that are

caused due to the generation of hydrogen gas. [0025]
The anode is prepared through the _m xing _of at |east.
and she selfficorrosionsreagtion of zincaue indibitesd apddhearafare the

RS S SRS SR bt

Tgpg iR the e WS mgﬁﬁfa%!tﬁﬁhg][hegﬁﬁgﬁt&ﬁ%e )é%]galjﬁﬁ‘ﬁ 2tBsy

1'east an aqueous sol ution
adtpddiv tdetheprasmiteembbdinhenta bdnettoretypeoakkalimelettery can be
nmet al hydroxi de include potassium hydroxi de, sodium

- proyidedk that, ispreventedfyemsnyalingand detamorafing in gppacity that

net al Bycgq{ Oé)it es_can ge u?@ddgl one or a mxture of two
akf CaRseE Gre Ry 2 BRR Q8 B X8R FEhar i ng t he aqueous

t fod8 k& phd ki the anode active
[(@rﬂg?‘ edrrgl1 Ia%Odtgﬁ%ﬁg%q(dglg?%gﬂ;eﬁﬁge]gﬁ% yte |0nfce{t88§§t] ate | east
npiteriathal pagtiofthesalkatine dléatestytdie Meruyrydoes pisic pugvder or
an indiumion, _a bismquth ion, and a tin ion. Such, an
mergary-free dinceley pewderissutest fos dhepnade astive material

T RS R A  SEbB 0 S A P B A Bl
| G | -2 3

ot BORARIG, JLRuRDI AL o0 dha it d AR ot THilroxide

ieddade poenksivon doydretide, saliuil hpdrdxide; ththiemntetdroxide, etc.  One

Msel ected fromthe groyp caonsisting of indiym
ofplivalr metaleycprides tapihosed aloge §F @GRS IR of BP0y moye of

he zine.l ayar. (the bas el | i ' n
thefe an be YT it RSt HCOEA Ghee soliiitn P aliQRTER Y
hjfdxitls, as shown in FIG 3, a plurality of
Segregation parts 7b formed of the nmetal Mare included
(002 h @refevablyils alkalinerientrolyte inetudnstat] lepstyene metabion M;
includes the base materjal 7a coptaini ng zinc . and th

salostesl fram thsrEaURCORFISIINEA] HLDHURY 0Fafdismath AR G2 tin
i(g]ﬁa.t &&h@ an alkaline electrolyte is obtained by dissolvi_ng at least one

compound sélected from the group consisting of an indium compound, a

above-mentioned metal ion A4, at least one metal M selected from the group

consisting of indium, bismuth, and tin is allowed to segregai;e uniformly in

‘the zinc layer (the base mate:ial) that is formed on the inner surface of the
anode sealing member 5. That is, as shown in FIG. 3, a plurality of

segregation parts 7b formed of the metal Mare incltided in the anode 3-side

" gurface of the metal layer 7 that includes the base material 7a containing zinc

‘and the above-mentioned metal Mthat has segregated in the' base material

7a. The plurality of segregation parts b are formed djépersedly without

- concentrating in one place. ' In this context, the segregation parts 7b denote



7a. The plurality of segregation parts 7b are forned
di spersedly without 30 concentrating in one place. In
this context, the segregation parts 7b denote 9
regions where the netal Mthat has segregated at the
anode 3-side surface of the base material 7a exists
conti nuously. [0028] The i ndi um conpound to be
. , , LKal |
e S i Belalpr ARSI peile Blog E0L oPELEf tepase
mitenhl Tmesstspoufic’uduslyl ude  conpounds such as i ndi um

r.Qxi d i ndi um oxi de, [.ndium sulfate, etc. Mre .
roBAEEHE ©iom, SOmPEYE ki AN Bokbseess SebyRRIsf alkali metal
hyldREdMiNEE Pattet@itariyn %ﬁf@d@mﬁﬁméﬁésc of th&d a&mﬂ%gﬁg%hﬁ@ include

is particularly preferable. An aqueous solution o
cogpaidh Kydr gri teiim hydspxide,t frdinmdpsidec onfiomndulfate, etc.  More

o B8R B SOt B0 8 S SR ndium ovde, et
--Inmhﬁmmﬂmqﬁmbmg; preeeritle. AQNREUAL RIFERNTRodRn hydroxide in
particularly limted and can _be,” for instance, _
wihichs the ndpipe compgand dissely g rerdily s erefprable a5 thydiqugowesolution of
| ' respectively. [0030] The al kal i ne
ﬂ%?%%??&ﬂé?gﬁﬁ%y contain a zinc ion as required. \Wen
[062%8 Tlekddnutk comipetitd ald/the toni@ionad alséiaREndtQartiduld@ly limited and
tal layer 7 .is faormed further quickly. The al kaline )
cap bgor é@%%%‘&ﬁ%%}ﬁ’g%d% PREISTRI exide Bad ¢ipthyidreddeygt tin oxide,
redpREtivel\pt ance, dissolving zinc oxide in an aqueous
Soluti'on of alkali netal hydroxide. [0031] The
[0@304 aThieredk adine ol earloystie nmgyy codainad mina idbn taamequined ofiWhan the alkaline
zirconium.ion, .or. a silico ion.as required. Wien e ,
AR bR 812 ipe e ghELE Toueio L4 CaIGR SHUNeE GuiSKly. pehe alkaline
clRUBRAS EshtdifRE a Al iontehMRUbtaihQPGY, THAMIGHEY uRkdicHeHifc oxide in
i nproved. The al kaline electrolyt'e containing a
antapems gehutiom of alkali metah hydnokisle, or a silicon ion can be
tahned by dissolvin for.instance,. a titanium .
o@D i SB8LIE By sePlt B SEES ipRom PfRE bRy a siicon
iorb icRqaisedz | Whem themlk 0k dRoctrdlyid ¢dneahLsueR TR M) G cahMe@Rpected that
- aqueous solution of alkali netal hydroxide. [0032] TRe

fory insanep eload charagiepisticsnarg inprpyeda [Theualkialineaglectenlyteagontaining a
oSSBT AP T Ay B e
- titanium compound such as titanium oxide, a zirconium compound such as zirconium
oxide, a silicate compound, in an aqueous solution of alkali metal hydroxide.

[0032] The alkaline electrolyte may be in a liquid state or may have been gelled by a
gellant. The gellant to be used herein can be, for instance, sodium polyacrylate,

carboxymethyl cellulose, ete.
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car boxymet hyl cellul ose, etc. 10 [0033] Preferably,
the al kali netal hydroxide contained in the al kaline
el ectrolyte has a concentration of 20 wt.%to 40 wt. %
This is because when the coHtentration of the alkali
metal hydroxide is in the above-nentioned range, the
al kaline electrolyte has inproved conductivity. Mire
preferably, 5 the alkali metal hydroxide cont ained in

(0h51 erTersbl W5 bolsRycied B dSonids Erabocd haba pikaline

91891#8%% gﬁ%iao&nt%énﬁﬁ%mﬁt of RPRE.08 FCE 45%#1:‘3% | M becagﬁe when

rom roup consi s i ndium

the dneBbtiatiodof t&@@]ﬂaﬁ infletal h&drdiﬁd@ 13 irﬁtli‘eo.ilicweﬂﬂ@nhﬁned
the al kaline electrolyte, be at | east 100 ppm (parts

- rai@epthe adkahnaelbWMS has émpiravedicendidtiviont Moteapugferably,

. gﬁg j 5«'3} Idie:aglltdﬁorﬁgg net atlﬁtgge t ed frrrgb%j%a%roup

ﬁl@nﬁ%ﬁn"@ftﬁ l%t% g (ozcentration of the metal ion

I'S nore era y at T east 400 ppm and furt her

. [omse] eTtdblpyefirabRadiat TRE comeantTiGon UPEleS ad ledkt 08é nidital ion M4

concentration of the netal ion Ms not particularly
sdlectied dtbr3he growpyonsistibgof pprindiumden; a bisnyeteioa, and a tin

ok R o S it e Bp RO G B st e iy fparte
p%i]; n:?i%iéﬁlbﬁy Hﬁrsﬁj s&Mt%’sﬁﬁméért&'ﬂﬁrﬁg aﬂaﬁﬁt%ﬁa‘%qgﬁ’é}% metal

I'smut’h’ conpound si np 1S m xe

Misdletted droralthetgroly censistihgiofindivah Kebinutk] ahd tin segregates
hydr oxi de whose concentration is, for 20 instance, in -
int the barpvaapempal. oddwe weetnaftm ofithe anefal e@ol%tls Ware 40

P?eéﬁrﬁédaﬁ@&'f??@ﬁ%ﬁeﬁéaﬂ% e I!']%f%f@?' g 1<% 20ngite; She

u PU (1elcoieBhtration! dtithe! ta\rlI o idROTPSr R ularly limited

nu actur| ng a button-type a attery according

'bubn:tdyebq:)m@@ppm enbediriargeneradl.i s preferable that the

aI kﬁl ine electrqlyte be prepared by the 25 foll ow ng
oHoweger,dhg %51@1[1 compound and the bismuth compound are hard

to dissolve in an aqueous solution of alkali metal hydroxide. When the
- indium compound or the bismuth compound simply is mixed with an alkaline
| electrolyte containing alkali metal hydroxide whose concentration is, for

" “instance, in the above-mentioned concentration range (_20 wt.% to 40 wt.%),

the concentration of the indium ion or bismuth ion contained in the alkaline

. electrolyte is not more than about 20 ppm. A.ccordingljc in the method of
manufacturing a button-type alkaline battery according to the present
| embodlment it is preferable that the alkaline electrolyte be prepared by the

25 -".followmg method, for example

[0036] First, a certain amount of alkah metal hydroxide that is required for

l‘preparmg the alkaline electrolyte is mixed with a partofa certam amount of
._ _water that also is required for preparing the alkaline electrolyte. This
mixture is stirred and thereby an aqueous solution of alkali metal hydroxide
- with high alkali concentration is produced. That is, all the alkali metal



[0036] First, a certain amount of al kali netal

hydr oxi de that is required fqr preparing the al kaline

electrolyte is mxed with a part of a certain anount
~of water that also is required for preparing the

al kaline electrolyte. This mxture is stirred and

t hereby an aqueous solution of alkali netal hydroxide

hyRortd £ ds G @it th & e@gxﬁept{&s@{a@aﬁb& REQApged. That

all the drOXI e i s dissolved
[OQB E]rSnehlé“lceHmIthe mopmssf ithd era&rrt{uhst ugefl inatiie stagé Mﬁé’ﬂerably 15 wt.%

to PR %oy Bte trctchbly 203 080 e S s s i St o be used in
thoerd. € FaRhdfmdPe, Vt'ﬁe LAY n@&alvﬁydr@ﬂ(ﬁe fohl?e tQaah tﬁ’i@‘%l-ége 1§Preferably at

water to be used in the end. Furthernore,
leapp 3 wifiy af diritetel wetgb@om@ter 4nd etlkﬂlsmsllahlgmirosldpr ef erabl y

0850 R Rty o wehe pbdidh SRbStnnl Boriulifn gbe squeons

sohutien hifshigh borﬁﬁﬁﬁﬂw’iﬂalﬁals Sl @ity thids ipfephRA. 3A6REMBgly, when
sol ution of high concentration alkali netal hydroxide

any RgigmL FRBRAURG. OF R BisHMheypouRddn mined withi amnaqeeRsotehdion of high
coﬁE rﬁ’raﬁbr? %ﬁ Qtﬁp ﬁgoﬁxf& | ﬁ(ghl% F]Ect?@yﬁeeq#lgﬁﬁisng an indium ion or

utlon centralon a
bimuthm d'hoseamnaéﬂtalhbnes Ikl cirt I6d preparbdieasilgi ng an i ndi um

TN AENCh T .
aqﬁ%&ﬁ'sblu%ﬁ Jk alkvd Wﬁl%df&u?’@ﬁ%g to née %}“’gﬁe}ﬁ &'t d%r@esoéentlgrade due

aqueous sol ut1 on-of r OXI
totthe heat @enerated thonksydoéitiche gTkis seropertugy Hshealdmes a aqidoas solution in

T el DA oot ST 0 b Bt e,
F L@ﬂh@ﬁﬁdre Meteahi gﬂﬁd ERX bolR ch@sidPesh afkaf SQLME Gy Hﬂ)ﬁ(lﬂﬁ contained in the

pr epar ed rea Furt hernmore, the higher t
aquens eselutioni and Ehﬁ hagheathe mwathly?dwfobhﬁ chgueaust silutiod, ithe easier the

it YA AR B0 b SubePPorhd” o7 sbol ut i on

€ agueous § di ssol ution

[0040]aftértHE WikaliGABALRMIOXid8 iP RSBV HOWRRH NG in @dmpound or a
After the alkali netal hydroxide is di ssolved in

bisgipyth rcomound dpadmbe cafdediie the aguedyissyplutionc oﬁpﬂqahdmntay hydroxide.
f

H

SRRt A ORRRYE S bt o gy componna
madyhiee diswdlwethia onperantheaamelignddi snut h conpound nay be

gisjslgl ﬁed in water at the same_tine

[0041 the case where an alkaline electrolyte addltlonally containing a zinc ion is
prepared, it is preferable that zinc oxide be added to an aqueous solution of high
concentration alkali metal hydroxide or be added to water together with the alkali metal

hydroxide and the indium compound or the
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[0041] In the case where an al kaline electrolyte
additionally containing a zinc ion is prepared, it is
preferable that zinc oxide be added to an aqueous
solution of high concentratizdn al kali netal hydroxide
or be added to water together with the al kali netal
hydr oxi de and the indium conpound or the 12 |ike at
the same tinme. In this case, the zinc oxide al so can

_dissal ve readily 042] I n sqQnme cases, the_indium
&m%fﬂ@? tHpe. bl%%wa% B Rc @ﬁ% ﬁi‘éﬁ@@@@? lye readily.

0B 15, Pl Bt R B R ok T O} SR8 cam

_ndt'?ﬂéétmr@ ) ?lhﬁ;ély%nd Bt SHeNebf aaaaomaﬂm%ﬁmsédleed in water

degree of stirring. In such cases, the undissol ved
depedidimg ondhp dype aod dmemit &f td:mrmdumi componadfdr] thedfism uth

to b t d. [0043] e o o4
copotisor BHe Lot SHrTIBEad s AuEh ps, FhgRndissolved indium

ool b A (fuadag RGP BpaRa o enielgf may not

bCrreerdd. at i on. Di I ution of the high-concentration _
al kaline electrolyte may be conpl eted through
[OﬂéBlJtNext tthau'emsofcthe wader euaddert to the h@hmoalcemtmbsn alkaline

clkchisipte o Hew bRcRk e Pty e Hidast derie Rl | on
ool a&{oﬁd fﬁﬁ’&%ﬂ‘Sf UL Ao Aol DM B hnay

i on, and nt al ne

bd d‘lﬁn@le‘t@dl tﬂﬁ)t@]ﬁ@iﬂiﬁt@dmﬂ tieatlis dalftied QR dnbBEedr sétial fimes.

when the concentration of the netal ion M approaches

[004¢] JEhenedisaw pantisahan hmitation in bepamizeittffthe cohtentyation of
i Rl fn e o TR P oGARB R 36 88 on
sﬁﬁg‘é q%o %B]g%[‘ﬁn i8R % Ridh! 13 o%ﬁ%%&?nttﬁg Heatin d elbétrﬁ/}yte

re at the concentration o I on

thbs dbtaniedc alHywdaaPwhpmtBe concdrtnetion Shthd piaesl oA
of the above-nmentioned netal ion Malso i's not

‘apmoeches the saturatedagnpentratiopr dhecamies difficilidotaddigionally

BT R B R L R Yo LSS SR PR

indium compound, a bismuth compound, and a tin compound. Hence, it is

' ,preforable that the concentration of the metal ion M;be practically 1000 ppm
920 . orlower. The lower limit of the above- mentioned metal ion M also is not
part1cu1arly hm1ted but is preferably at least 100 ppm in general..

-[0045) Preferably, the anode contains at least one compound selected from

the group consisting of an indium compound, a bismuth compound, and a tin

compound apart from the at least one compound selected from the group

 consisting of an indium compound, a bismuth compound, and a tin compound

that is used for preparing the a]kahne electrolyte. This is because when the

- anode contains the above-mentioned compound, the mercury-free zinc or

- ﬁleréury'ﬁ'ee zing alloy, ‘which is an anode active material, can be prevented.

o further effectively from corroding.

[0046] The above-mentioned indium compound is not partzcularly lm:uted



10

15

20 -

95

30

t he group consisting of an indium conpound, a bisnuth
conpound, and a tin conpound apart fromthe at |east
one conpound sel ected fromthe group 25 consisting of
an i ndi um conpound, a bi snut¥ conpound, and a tin

conpound that is used for preparing the alkaline

el ectrolyte. This is because when the anode contains
t he above-nenti oned conpound, the nercury-free zinc or
mercury-free zinc alloy, which is _an %gpde actjv

Exeimglesof the andien spmpenpddnclugerindpumpripysie ;wdgwﬁd&

ingpole i H e (PAND Beiat ol ol i

 chloride; ete: - However, indhin RyiBkie dfiniiien| 8 satRelidy

I ncl ude 1 ndi um hydroxi de,” i ndi um oxi de, i ndium

pwifigfadie, i ndiumsulfide, indiumnitrate, indium

brom de, .i ndi,um c¢hl gri de, ..etc. Howev i ndi um

- Qgﬂaogﬁzﬁq blqr;]wdn;a aaigﬁp &h%l@l¢§ﬂbﬁﬁfﬂpew(i§3¢ be cpnignned i the
47] »T i. i . i i
oS AL A FEELE, Sl DR S L LRI o o

- wiiHt PRt With $8dpeRftd $00 RRIEhPH&HS 0RIBhY ah8dSactitd eiterial.

parts, wth respect to 100 wei ght parts of the anode

- [0fet8] VEhebismuth compoddd hndithetiirs oampoundpacmdrandt t he

tin conpund each are nqgt particularly lipmted. .
PAREIRRY HBtiefincHaEEe? dor (RREeRTA MEArosifRan oide of g

|fate ¢ ot hes f
S SR oA AE A i Enfiuna.
(oL 9] hevianrs enrcdligyeis e frdsatthe ddodesaceiveeahi4, ittiBpreferable
the zinc alloy contain indium The content of indium .
thatathei sinc aHoncomgain indivne 7The centeny of tndingf thatuisypontrgned

B e ST R TR Gh B P B
o BRGS0 kR LA o

ch®tateSSi@Ct BorebPsn, Hie prefirabhofieitshe 28nill®t fintthéy contain
alum num and calciumin consideration of the.

-y

- atlrasb snemetel pelecieddromrtbparanp gongigting of bismuth, aluminum,

and calcium in consideration of the corrosion resistance. Preferably, the
content of bismuth to be contained in the zinc alloy is 10 ppm to 700 ppm
while the content of aluminum to be contained in the zinc alloy is 0.5 ppm to
50 ppm. '

[0050] Preferably, the anode active material has a grain size in a
predetermined re-mgeénd the grain size of the anode active material is in the
range of, for instance, 25 mesh to 300 mesh. .An'excessively large grain size

causes deterioration in load characteristics while an excessively small grain

size causes zinc to corrode easily. When the grain size of the anode active
" material is in the range of, for instance, 25 mesh to 300 mesh, an alkali-type

©* button battery can be provided that is excellent in load characteristics and

includes an anode active material that is prevented from corroding.

[0051] In the prééen_t specification, the grain size dendtes a value measured

" using a stainless steel sieve, and the unit “mesh” indicates the number of |
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content of bismuth to be contained in the zinc all oy
is 10 ppmto 700 ppm while the content of alum numto
be .contained in the zinc alloy is 0.5 ppmto 20 50
ppm [0050] Preferably, the ldnode active material has
a grain size in a predetermned range and the grain
size of the anode active material is in the range of,
for instance, 25 nesh to 300 mesh. An excessively

B, o B ST s
roiel S0P RRaRR0 20 BeFRib YR FER e IR S ehfigHiog con

pdRthtA$d10A OB - mé8h RRSB Bt 3ol Pabs tivduzhkdbved WRA a larger
button battery can be provided that is excellent in

nihnhdr ofmeabesthan B0Q. allie sigvel todesused lrete nagt bava

teri th ' ted fr di ng. .[ 005 I
copRers LT AV ABbIS e ok Sieve (HEney af isP Ak g bsmetor of
0#2 ﬁnmara%%e%'&%'sﬁgéﬁi%ﬁﬂgl esigvég #0?%{3(15 @ﬁgs ﬁg.gmg a

nmesh™ - i'ndrca e nunber S per

dibffeher WR04thf B@ed &5 BR 300-hiahanede active materi al

is in the range of, for instance, 25 mesh to 300
{0068h, Thereathondd 8 iadoimed whtlor indtanes a pidsire eontaghing a

e R e L
0557 BELL DR S BOR T it AR agee fosce

argeatic a%idd) ide] R Ry ioxvde, Whiédreplex Bixekeofl HTveR Gl nickel,
wres having a dianmeter of 0.04 nmis used as the '
cobalt, mebisnsuthy ete.[ioeatition so ezgdrddus exide. f or med of , for

lopfiEL FBeie et heeond 8Pk Ts gy R e bl sraphite,

| }et‘é.lﬁgstl&@nji‘b’lta@kie ) [0053] Exanpl es of the cathode active

materi al 1 nclude manganese di oxi de, argentic oxi de,

| {0066k el'h@wyihipdsioondd the atleaiphealeatiotite @bntdiheé in 8hel anode 3

nickel, cobalt, or bismuth, etc. in addition to

may ferifaeenhiroe, thatob he eletineslerobte couimiued i the cathode

akd %lllé {ise?j_:{abéa%ol}(.:l oF iﬁgtl;i?l%g, \9 35 l((:bn:t%raf?:'lg(i~I th fhie alkaline electrolyte -

| contained in the cathode, the alkaline electrolyte contained in the ano&e-may

have a higher alkali concentration and may contain ,-a. larger amount of

~indium ion, bismuth ion, or tin ion.

| [0056] The separator 2 to be used herein is, for instance;_ a layered product

o formed of a microporous polypropylene film treated to have hydrophilicity, a

25

' -cellophane ﬁlm,.an& a liquid absorption layer such as'vinylon-rayon mixture

paper. | o
[0057] The material of the anode sealing. memb‘er 5 is not particularly

~ limited. Generally, however, a three-layei' clad sheet (a nickel layer 5b —a.

_stainless steel Iayér 5a — a copper or copper alloy layer 5¢) is used as shown in
| 'FIG. 2B. The clad sheet is press-formed in a predetermined shape and
o thereby the anode sealing member _5Wh0$é surface to be located on the anode =
80 '

3 sidé is .formed of copper or a éopper alloy can be prdduc’:e'd.r -When the -
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etc. besides black |ead. 15 [0055] The conposition of
the alkaline electrolyte contained in the anode 3
maybe different fromthat of the alkaline electrolyte
contai ned in the cathode ard the separator. For

i nstance, when conpared to the al kaline electrolyte
contained in the cathode, the alkaline electrolyte
contained in the anode may have a hi gher al kal

| i on .and _may ntain a |arger. anount of 20
Sqr?fzf@ qugﬁcaﬁ@ﬂsthe fauecnf e pide;af thganoflesealing member 5

- in0RbThBhercon R et Ay B0 BbhBleniel BTG Ryitede

reiéﬁ‘rglgrwl ed to have hydrophilicity, a cellophane
Im and. a liquid absorption |ayer such as

- [005&})/ e catpode ioxsinge4 ipayele. of MickdlGiafedTiren nbt dnstahce.

anode s i.ng nber, 5 |s naot partl cul ar |
[Opﬁaft pﬁml Bris ngt pﬁrié@ﬂlaal,v i*hr@émples

' th%%%%‘eﬁg‘%?‘f%ﬁ%%%ﬁ%?@s obhElRlTiEnE ey él}?ﬁ%ﬂ ers ete.

Ensleit 6 A€ f6¢ athtaheLtan Snidiles shhps 5BE Had fﬁlL shaped cross
predeterm ned shape and thereby the anode seal Ing -

sepober 5 whose surface to be | ocated on the anode 30 3

L Sl s, f rned' f,copper or .a copper alloy can be
méﬁ&ﬁlﬁé@& he 15 surface to be located on the

|
Coppdt 3%’?‘@8%:‘%&“%?6% LRrBRR O B0 2 bl R R Sl
bdtﬁeﬂyfﬂﬁoﬁub@ﬂby FtBb @iét‘h@ﬂ)ﬁf WeddufabRiFHed aﬂiﬁt&ﬁtﬁk‘jﬁkahne

housing 4 is nmade of nickel-plated iron, for instance.
bﬁtﬁfmﬁnrdﬁnetnﬁmbmmmtlhe gasket 6 is not

PR At i 10 2 ;Ex%&%%imﬁa?%ﬁ?w?&“@eﬁ 8 the

T
' pxga%nu %]ribg eenta1% as anyﬁ sﬂape os§ segfc anode 3
- con@iefng Eﬁbﬁiﬂjdﬁeia:tlvé material and an alkalme electrolyte is dlsposed_ in

a sealed space formed by sealing a cathode housing 4 with an anode sealing

“member 5, with a gasket 6 being interposed between the cathode housing 4

and the anode sealing member 5.

[0062] The anode 3 contains, for instance, a powdery anode active material

‘and an alkaline electrolyte. The anode active material is made of

‘mercury-free zinc or a mercury-free zinc alloy. The anode 3 contains most of

the alkaline electrolyte included in the button-type alkaline b-attery. )

[0063] A cathode 8 includes a press-formed body and an alkaline electrblyte
with which the press-formed body has been impregnated. = The press-formed
body is formed by press-forming, into a disk shape, a mixture (powder) ofa
cathode active material such as argentous oxide, manganése djoxidé, argentic
oxide, nickel hydroxide, etc. and a conductive auxiliary -such as carbon bl_ac_k,

graphite, black lead, ete.

g [0064] Aseparator 2 1s disposed between the cathode 8 and the an()de 3.
_ [0065] The anode sealing meinbér5 is produ‘ce& through, for instance,
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10 In Enbodinent 2, the description is directed to a
button-type al kaline battery produced by the nethod
of manufacturing a button-type alkaline battery
according to Embodi ment 1. [¥8061] As shown in FIG 2A,
the button-type alkaline battery 1 of the present
enbodi nent is a button-type alkaline battery in which
an anode 3 15 containing an anode active material and

kiR e S ey Ao o R Aok S SRR SR o

e

a fotdéd poPtion 6262Thd haode Gedds saeficaiof she Ansdd ssiliicentber 5
powdery anode active material 20 and _an_al kaljne
coataigisreopperor awepm@éosactl‘hmgmkeérﬁ is held stranglyoby being
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%ﬂ' utton-type al kaline battery. [0063] A
cat ho §] I"Ii’%é%

es a press-forned body and an al kal i ne

(005 Th tonvtyps ks Dittopy @Snchbsacinbtatlayas? s |
|npre nated. The press-fornmed -25 body _is forned

eﬂwﬁen@ heianode gealing memper 5 md@;ﬁ)mém contact
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graphite, A separator 2 1s
froinsthespoupatonemtimshed indivmdeistnwtihg ahdeig veidk tBe ma&al M

[ Q065] The anode seallng menpers i s produced through,
hagpgisagrageted in ghe basaymadendal-a t hree- Iayer cl ad sheet

- ToBaf SRR, f1ihyel o028 S B R el Wy et is

- tHIBADeHoW e BE tHE @SctaBldyal FesktRall ]t,uQ ParSZhind SELIBROER: anode

3-side surface of the anode sealing member 5 contains
embea 5copper all oy. The gasket 6 is held

str y e| ng sandwi ched _bet ween t he cat hode |
[Oﬂéﬁﬁnﬂ%e aﬁ%ﬂmwaﬁﬁw ot Gﬁe e presemd embodiment is
- produced by the method of manufacturing a button-type alkaline battery

according to Embodiment 1. Hence, the genei'ation of hydrogen gas is

R iiihibited during storage and the battery is prevented from swelling and
20

detenoratmg in capacity.

: [0069] “As shown in FIG. 3, the anode 3-side surface of the metal layer 7

mcludes a plurality of segregation parts 7b formed of the metal M
Preferably, the maximum diameter of the respective segregation parts 7b is
100 pm or smaller. More preferably, the maximum diameter of the

re’spéctive_segregation parts This 0.1 pm to 10 pm.. When such minute

- segregation parts 7b are formed in the anode 3-side surface of the metal layer

7 dispersedly without concentrating in one place, zinc contained in the b:ase

‘material 7a can be prevented effectively from corroding even if a small

| - amount of metal Mis contained in the metal layer 7. Accordingly, the

.80

generation of hydrogen gas accompanying the self-corrosion reaction of the L
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~anode seal ing nenber 5. [0066] The button-type
al kaline battery | includes a netal layer 7 that is

. di sposed between the anode seallng menber 5 and the
anode 3 and in contact witHB7the anode sealing nenber
5 and the anode 3. The netal l[ayer 7 10 includes a
base material containing zinc, and at |east one netal
N@elected fromthe group consisting of indium

bi smu d L. the netal M having segregated
e&chgﬂveﬂr[ 0067] For easy recognition,

métad M chetAneden the sehl B @heﬁne{:dl(lﬁjﬂér Tﬁﬁ)wever is as

button-type al kal i ne battery 1 of the present
thunba&#a&!%ﬂn ) pp; enddbe thickness ﬁb@mﬂlwreﬁmbbaetﬁnmrtg 8

hg s e Bt Qeﬁ?%tat Anaf IR HohkSpratignot, ¢
hylfcﬂggn& ggg F&'H bk @ﬂgﬁﬁ%?ﬁ&h%ﬁ@ rtt&clﬁgtt@ tﬂtet-ﬁapmﬁsw &dhe

tertorating 1 n capacit

- ba[tﬁBi@Qﬂonéﬁiemﬁim ¢."withéut Binderingan decrdasé ﬂ:ecmctm the

the metal layer 7 includes a plurality of segregation

“bagterys 7b forrred of the metal M Preferably, the

o [O%ﬁ r@lm gl amet t he r reagt%l\ég]#%ygﬁe at i on.
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to 10 gm en such mnute segregation parts 7b
theaskonatedial @ohttaana thel eird: allaie itsearf beexpicted thatethel

| ayer 7 dispersedly w.thout cgncentrating in o
- qaea@eon of hﬁdﬂtﬁﬁ?!lagaﬁefb‘rthﬁrtlﬁén-hﬁ& nﬁetﬁoaﬁr The Dase paterial

m g SRR G ooRh poriale el %gEﬁ%dﬂet;@ Aoy 7.

. [0699P Pichg ke vié%po'iﬁt Vel Ahe Mot 66180 ét is _})referable

acconpanyi ng the sel f corrosi on reaction of
thzit the mastabd/ cotiaddih Bid dnodes3iside surface of t;he metal layer 7

“have a greater mass per unit area. An excessively large amount of metal M,

. however, affects the discharging characteristics adversely. Accordingly, the

metal M contained in the anode 3-side surface of the metal layer 7 has
preferably a mass per unit area_of 0.001 mg/cm? to 0.125 mg/em?, more
preferably 0.005 mg/em? to 0.08 mg/cm2, and further preferably 0.01 mg/cm?
to 0.05 mgfcm?2. S ‘ _
[0073] The mass per unit afea of the metal-M contained m the anode 3-side
surface of .the metal layer 7 can be edjtlsted through adjustment of the

"concentration of at least one metal ion MM which is contained in the alkaline

e_lect:ro_lyte, selected from the group eo'nsisting of an indium ion, a bismuth ion, -

and a tinion, An increase in the concentration of the above-mentioned

metal ion A; that is contained in the alkaline electrolyte allows the metal A/

to have an increased mass per unit area. On the other hand, a decrease in
~ the coﬁcentration of the metal jon M allows the metal Mto have a reduced

mass per unit area.
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[00701 The thickness of the netal layer 7 differs
according to the ratio of the netal Montained in the
netal layer 7. The nmetal l|layer 7, however, is as thin
as less than 10 gm and thelBhickness thereof is
preferably 0.5 gmto 8 5 gm Wen the netal |ayer 7 is
thinner than 10 gm the generation of hydrogen gas
can be inhibited w thout redu0|ng the internal vol une

tery consi abl y e. W thout _hinderi
[0%11 H%F’E’a f%ﬁ VP}YePrea’SPFlé‘Bfm‘f from gorrpding, it is

poPR3EL IS fg&ng%y?ﬁggpg 9P o FlISL AOONSAN  E. Bhol

eas one group consi sting

an®bunt 6l 2t ahll $AdYal MRRGt hidleonbhipied i!nhﬂleb:ﬁéﬁalflﬁjr@f 7.2l An

contains the zinc alloy, it can be expected that the
exgessivaly |lanrgeaimhynt ofjmetahds howeler, affecistiieblisethrging

oo Sotelio IS, 225° By, (YA EL Bt HAaP ©
B 1 B B MBI i o

ard cbheifinedih 866 niftal DEyeet. alFl@le¥mdre, He Tovierdigal 6f the
mass per unit area. An excessively Iarge anount of

conbarg] ofithe nh@aéxilé ig peeffemls at feasdist War"@ mgre preferably at
ctef cs adv rs Accordin
Leqhb S TherHeben @@dﬁ@nﬁ%ﬂtﬁﬂéﬁe siotgh M pugterably

t f 0.001
Al e’rnﬁg%éggf‘smf%ﬁm?ﬁ?#}* e IR ar bl y 0. 005
[00‘@5]0 Butthefn &, r::gi aajk@lé wdtbeinl (otishoail in thellgure) may

/cn2  to 0.05 ngy [0073) The nass per unit area
svoﬁemtmeewbﬁt%smtj&amdtﬂh@ fallsdeogtiondi ofghefanode

g Sea%,n Efa'sta%@rwrt%?iﬁt FAT Siegiss of Bihagidranking

15

.90

25

ect r‘g}%ﬂd%% et egitfer bm @ﬁ%ﬂgPMﬂQ Sdorine-ba aped oil, efc.

oup consisting o
[00‘&16] UPauithermerd)iasevating film (natnshoav:t imtheofigudn contaiabsean
‘in the concentrati on of the above-nenti oned netal i on
N mmmmtbyb dentisntizel of a trisgolg %ﬁlﬁ%@de?ﬁ‘@bt &5‘9 g% msEAness
t he, net

bea;ol;lﬁzé i‘? Hg:',y %%Raowg cg glggszl%f #%hs H:rﬂé éas e%% of the

. folded portion 5z of the anode sealing member 5.
| [0077] The N'aminomethy_l derivative of a triazole compound has strong

- reactivity to copper. The N-aminomethyl derivative of a triazole compound

contained -'m the coating film therefore chemically bonds strongly to the anode

* 8-side surface of the anode sealing member 5 containing copper. Hence,

when a coating film formed of an N-aminomethyl derivative of a triazole

' compound is providéd on the su_rface; which faées the gasket 6, of the folded

portion 5z of the anode sea]ing member 5, leakage of the alkaline electrolyte

to be caused by the electrochemical creep that is generated at the surface of

' the copper layer 5¢ can be.prevented certainly from occurring. In this case, a

Liquid packilig material may be disposed between the coating film 9 and the

- . gasket 6. The hquld packing material can prevent the alkaline electrolyte
80

from leaking from between the coating film 9 and the gasket 6.
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the concentration of the netal ion M allows the netal
Mo have a reduced 30 nmass per unit area. 18 [0074]
From the viewpoint of effectively preventing zinc from
corroding, it is preferabld%hat a Iarger anount of
the nmetal Moe contained in the total anmount of zinc
and netal Mhat are contained in the netal |ayer 7. An
excessively | arge amount of metal M however, affects

: Et heg\%' scharging 5 characteristics adversel y

8i ngly, the content of the netal preferably
1
Lo N peipt it %e%%ﬁ"geﬁe@*@t : ‘erzégéfﬁ.fu%%
exaHgle€r MDhe prédeait iovedtion, Midwdfer! iderot danited to ehodehe
metal Ms preferably at least 0.1 wt % nore
hetexamaples. 0.5 wt. % The upper linit of ‘the

: t ent t metal Ms preferably 10 10 wt . % or
o B8k, Epamete ] o

eferably 5 wt.%or less. [0075]
Furt ARk on%f BRI terial (not shown in
the figure e di spose et ween the gasket 6 and .
t he fAligeil ﬁﬁﬂure bbainefl Hyhaddingds0 Qeﬂ%d:iigmmydmmcﬁa (with
as shown in FIG 2A. Exanples of the |iquid packing
a pratity ofa%'i’ﬂdqmomn&m Wﬁhtacwnaw 396),@nd 10 g of indium

bR RE ot & 8P Rtk RaS PRFA S COSRUTep A2) RetFrigaale of
15‘@)@ t%@qué\hﬁ?or Wéﬂfﬁa@&rfug%érvﬁagﬁdgf& (7 ﬂZé)h uid

ound such as I NSt ance enzotri azol e may
mmtuye oehlichrthehevsystined for\/anotheframémmmﬂas h@tlrﬁmgofate of
the folded portion 5z of the anode sealing. nmenber

15[0@m> TheheNgwdaieume thue pbtaaned avasrallowed Hma@d SRl at

oRBLHA b O o 5L bR Rt tans iauia

w&é’éﬂ]ﬁcﬁéﬁj &‘oﬁa HRELGARE nPetufre o ﬁlﬁ&@éﬁfrﬁhﬁﬁﬁﬁ&&ﬂ:’ﬁd@ that

bonds strongly to the anode 3-side 'surface of
reareired swdlissolyedewhe refiovedt aThe sgpenmtent hlqlaltbehen whsmsed
a cgﬁ; ing filmformed of an N-am nonet hyl derivative
peiro] ound is provided on the surface,

'[06@6]" hfﬁeaﬁl%%uﬁnh&rgzgﬁﬁ%%m% oﬁketaﬁﬁaﬁﬁé gﬁ%trolyte was anaiyzéd

using an ICP (an inductive coupling plasma emission analyzer) (IRIS 10007,

~ manufactured by Nippon Jarre]i-Ash Co., Ltd.). The indium concentration of

the alkaline electrolyte was 789 ppm. Similarly, with respect to the alkaline

electrolytes used in the other examples and comparative examples described

- below, the concentrations of indium ion, bismuth ion, and tin ion each were

analyzed using the above-mentioned analyzer.

- [0081] Productlon of Battery
25

A clad sheet (a nickel layer/a stamless steel (SUS 304) sheet/a copper

_ layer) is punched out into a predetermined shape using a press. The clad

sheet thus punched out was pr(_)cessed into a shape having a folded portion 5z

" as shown in FIG. 1. Thus an anode sealing member was produced.

. .80

~ [0082] On the other hand, a cathode housing made of nickel-plated iron was
. prepared. B |
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25 portion 5z of the anode sealing nenber 5, |eakage
of the alkaline electrolyte to be caused by the '
el ectrochem cal creep that is generated at the surface
of the copper layer 5c can?fe. prevented certainly
fromoccurring. In this case, a |iquid packing
materi al may be di sposed between the coating film?9
and the gasket 6. The liquid packlng mat eri al can

O o Atk Sl
m SR bR Hrad Bitpark 1 Bsfl 350He WDHCH b dBriaf while 2 me of
bladlekad! was pesidred, asl‘wwm/chictmesalﬁﬁhai'y mA atixtiiretldbosi@ed by

exenplified in the exanples. 5 [0079] Exanple 1
mpipg the cathode astive matermland thecandactivgaukiliay wae

prRe ”e%%e%’&ﬁ%&gﬁg 8 CLIHUATHGER OEC AR g

thitkfess 8P e‘%ll%\pgr 2 e‘é@foﬂ%@& ‘%ﬂ ¢hi oBeindd Was}ﬁﬁ din

was stirr nutes (at a Stirring rate o

thé zAthsdehousiup seduesiparatdOtienowasé dispossd burthb resseformed
added to the |Ighld m xture, which then was stirred
bOdm Sﬁbsmmn@bf apress-foamed ‘hodyrandhehe separafor epghavas

il E I o b bR A B B R e

|
'I‘h"{ibelllfeaétbﬁ‘é wHeb& tﬁél t o ad ib%eoﬁké@ um%%od)%%és%ﬂ ihER the

[iquid mxture an I'de that
cxdﬁbdaﬂmamnagvunmbhﬂnﬂe&ujTﬂ&smﬂ&ﬂﬁﬂﬁﬂu&ﬂiﬁbtﬁﬁp@hﬂaiEmmmed
~liquid then was used as an al kaline electrolyte
prpdueoiormed qfﬁonnmﬁoeewamw qyte filn trgatadithbave

SRR, & U R S Lo ShRo R0, bR ol BRI dEL Ve

[owgufmﬁt&h@eﬂﬂa)é ARtk A1eBY nf?Bfﬁérc wist-fhed mmo

i um concentration of 20 the kal i ne électrolyte
pomater (84tlpprgraii size af B§ mesh o 363 peeh) wastjrepatddtliate

. contained 500 ppm of indium, 400 ppm of bismuth, and 15 ppm of aluminum,

In addition, 0.1 weight part of indium hydroxide was prepared with respect to
100 weight parts of the anode active material. The anode active material,

the indium hydroxide; and most of the alkaline electrolyte were mixed

together in the concave part of the anode sealing member. The mixture thus

obtained was used as the anode.

[o0851 Subsequently, the cathode housing was sealed with the anode sea]mg

member, with the gasket being interposed therebetween. Ther_eafter, it was
left at 60°C for two days. Thus a button-type alkaline battery (with an outer

| d_.iamefer of 6.8 mm and a thickness of 2.6 mm) was obtained that included a

metal layer forméd on the anode-side surface of the anode sealing member.
[0086] Example 2
| Production of Alkaline Electrolyte
A ]iquid mixture obtained by adding 850 g of potassium hydxoxide

:(Withf.l purity of 85%), 11_0 g of zinc oxide (with a purity of 99%), and 1(5 g of
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el ectrolytes used in the other exanples and
conparative exanpl es descri bed below, the
concentrations of indiumion, bismuth ion, and tin ion
each were anal yzed using tﬁ@-above nentloned

anal yzer. [0081] Production of Battery 25 A clad sheet
(a nickel layer/a stainless steel (SUS-304) sheet/a
copper | ayer) is punched out into a predeterm ned

ind B a8 Rl B8t e %%@Fﬁgeﬂﬁf‘eﬁdeagﬁ%%?? potring

M) Fl SubdequbidBy, 825 3 H0Ra e F k1 r VRIS d®S th
rag‘?ggggggrb[(%% %nq% heBrot hgr hand, a cat hode ho%3| ng °

L demnftune @khichﬂihah@das stirredafor 28Gnimepa @ s@fring rate of

' !0083] mxilure cQ oseg of /110 ng of argentous oxi d

uéﬂba@nedwps e%we% ttlagtagld 5
ID‘E?%EBAJPB%M%%?%%?% 3o firebRays) P TRrSitren bl ack Sad RSy
why col'[@c?ﬁed[‘ Gronh €hé ﬁh‘ﬁﬂfj grigaire\r d"ﬁieﬁ{abf‘ bin deRGh 'hg}aromde that

conductive auxiliary was 5 press-forned into a
resirsiped (widissodvedwhe renhosadt eThefsupeBnabmnd ﬂmilmd then was used

th| ckness of O nm . press-forped body t
R airineple ed The aih@%?me@lﬂew@nﬁ@nad@% ppm of

gﬁg@ idor then was di sposed on the press-forned body.
e1§ ently, the press-forned body and the separator

foeseh T‘Héreafﬂéﬁraﬁﬂﬁﬁbﬁ%y% talllc A 9d Bhtte AP RRIprofiuad kal tHesame
el ectrol yte nmentioned above. 10 Thus the state where
maheer as o dxaamplethe separator were di sposed inside the

e housing was obtained. The separator used
[Oﬁgéﬂoﬂx ile'aél ayered product formed of a mcroporous

pol yPp }%@d d]ﬁb%ﬁ ave hydrophilicity, a
cel I ophane ﬁ??’]&‘f and Vi ny‘ﬂo%%%yon m xture paper.

[ 0084A li@Hd nhistanrositanesd bea 550g0§§’oclmn@hydrox1de (with
mercury-free zinc alloy 15 po (Wth a grain size

a pirits o 96P6) eand3bED gof rincwdde (\whraenunhsapf 99phtapae¢ of

' wg?e&'rfggén Qli'redn A WP mirostel Gat & fstlgll'Lls:lgurtalir;]e ofa{]gl)olrprg m of

_ | Subsequently, 10 g of indium hydromde was added to the liquid mixture,

"~ - which then was stirred for 90 minutes (at a stirring rate of 1500 rpm).

25

Thereafter, 450 g of water further was added to the liguid hlixture, which

. then was stirred for 20 minutes (at a stirring rate of 1500 rpm). The liquid

“mixture thus obtained was allowed to stand still at room temperature (25°C)

for three days. 'Thereafter, the supernatant liquid was collected from the

~ hquid mixture and thereby indium hydroxide that reﬁlained undissolved was

removed. The supernatant liquid then was used as an alkahne electrolyte

The alkaline electrolyte contamed 104 ppm of mchum ion,

L [0089] Thereafter, a bui_:ton type alkaline battery was produced in the same ‘

.‘ 30 -- "_iﬁ'Example 3-except that 1 weight part of indium hydroxide was mixed with

manner as in Example 1.

[0090] Example 4

‘A button-type alkaline battery was produced in the same manner as -'
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In addition, 0.1 weight part of indium hydroxide was
prepared with respect to 100 weight parts of the
anode active material. The anode active material, the
i ndi um hydroxi de, and nost &R the al kaline electrolyte
were m xed 20 together in the concave part of the
anode sealing nenber. The m xture thus obtained was
used as the anode. [0085] Subsequently, the cathode
housi n s .seal ed wi,th the anode sealing nenber,
respech to ﬂ@ﬁaga%ﬁ § PEREs ofapa %@ﬁsg%aﬂ%fﬁyﬂibet ween.
ﬂxghﬁr%3&§§%mzit was |eft at 60C for two days. Thus a
ut't on- e

al kaline battery (with an outer 25 '

~ di ang{ patteh-tHps allmldrtbatte R ke 9r6dade AinGtheBami@sanner as

_ oObtained that included a netal layer formed on the
in Fixaceplei 2except thatel weightepartoafeash af imdjunehpdroxide and

bS5 b D B ety PG S

ocl5gn, Al (R R P19l e shiaByilof "G

conostitextioe of 69 pphn &afudedi er was stirred for 20 mnutes
(at. a stirring rate of 1500 rpn). Subsequently, 525 g
[oep2lndizamplert her was added to the liquid nixture,

oS, S Brof R RBA G 108 S e o

RPN Eheb® RAR0 Thlent o8 Y OB R A ige i

bistaatls blyldestide wiasanisiedenithoteisfedt totl00eweigtit phetediianode
~.indi um hydroxide that renmained undissol ved was
actigapneeriathe supernatant |iquid then was used as an

_ ali ne trolyte. The al kaline electrolyte
m@%ﬁt zl‘ff’f?éﬁpeifgfl ppm of indiumion. 10 [0087]

Ther eaf, ﬁ:bn*t?g@ Wit Afd YRReA) HakipRedRAd rﬁhe"%e manner as
produced i n e sane nmannér as’in Exanple 1. [0088]
in Eeanpple Bexcept that an alkaline electrolyte was used that contained 35
ppm of indium and 400 ppm of bismuth.
[0094] Example 8
A button-type alkaline battery was produced in the same manner as
in Example 5 except that 1 weight part of tin oxide (SnO2) was mixed with

-réspect to 100 weight parts of anode active material, and an alkaline o

- electrolyte contain.ing 150 ppm of tin ion was used.

- [0095] Comparative Example 1

A button-type alkaline battery Was-produced in the same manner as

~ in Example 2 except that indium hydroxide was not used in preparing the

a]kz_ﬂine electrolyte and the anode was free from indium hydroxide.

- [0096] Comparative Example 2

- A button-type alkaline battery was produced in the same manner as
in Comparative Exainple 1 except that zinc powder containing 3 wt.% of

mercury was used as the anode active material.

[0097] Coinparative Example 3
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Production of Alkaline Electrolyte Aliquid mxture
obt ai ned by addi ng 550 g of sodium hydroxide (with 15
a purity of 96% and 100 g of zinc oxide (wth a
purity of 99% to 900 g of 2ABater was stirred for 20
mnutes (at a stirring rate of 1500 rpn).
Subsequently, 10 g of indium hydroxi de was added to
the liquid mxture, which then was stirred for 20

mnutes (at a stirring, rate of 150Q rppm. . Thereafter,
450 g’xgﬁttwaﬂape Rkkalieg baﬁgrﬁa@@&rpguﬁf& thfupame manner as

P Dl ISP A B et on

 thethAbNEErMES o PIHONRSIE S atind heilidrIhelrehafd!

‘tenperature (25C) for three days. Thereafter, the
[0e9%le rFedila i tshomguiontewts of dhe éndatn compound, the bigimiith

m xture and.thereby indi_.um hydr oxi de&bhat .-remai ne

compeungs pRddhgdin cormppyrd Withaespast o Qmelghaa?%rssqﬂ dhe

A S A e e el

ion B8 kB8 blledlindelabiroBites WOR halekpbdtito thaibmm-wi@%[ alkaline

produced in the sane nmanner as in Exanple 0090]

balEkengs accordinguptExarnples latck8 laindeCamaparatyvaltisappderit ol 3.
Cend manner as 30 in Exanple 3 except that 1
[Oﬁggﬁt%aggrnﬁ of indi um hydroxi de was m xed with 22

respect to 100 wei ght parts of anode active naterial .

[0091] Exanple 5 A hutton-type alkaline battery was
~ produced i n |t h€ontent offammound in | n| EQantshbofMeted don Miin
1 that 1 wei ght_pasnodef(Weiglit Refet) ndi spdine Filefdradyie (Bpm)
bi snut h_hydrjol(@@anhBil@Hed v r pspbet to B0 wei ghn
piExbamptd 1 andde 0.Bct | ve (mat gri ab, ahd 789 aljkal @ ne 0
epganp® ¥t e (hawg.ng pn igndiymign corggantjatien of 69
PRELMRE 3ised. [dD92] Exanplie 69 104 0 0
Example 4 1 0 0 104 0 0
Example 5 1 1 0 69 0 0
Example 6 0.1 - 0.1 0 69 0 . 0
Example 7 1 1 0 35 400 0
Example 8 .0 0 1 . - 0 0 150
Comparative - : '
Example 1 0 0 0 0 0
Comparative _ :
Example 0 0 0 0 0 0
Comparative — ‘ - '
Example 3 - 0 0 , 0 0 0 0

[o 100] As described below, with respect to each of the button-type alkaline

| batteries according to Examples 1 to 8 and Comparative Examples 1 to 3, the

components of the metal layer were analyzed, the initiél discharge capacity
was measured, and the discharge capacity was measured after high

'temperature stdrage._ :

- {0101] Analysis of Components of Mefal Layer

Amounts (ppm) of zine, indiwm, bismuth, and tin that were contained

 in the metal layer _Wei'e measured using an inductive coupling plasma
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A button-type al kaline.battery was produced in the

sane

part of each of

manner

as

10 in Exanple 5 except that 0.1 wei ght
i ndi um hydroxi de and bisnuth

hydroxi de was mixed with respbct to 100 wei ght parts
[0093] Exanple 7 A
button-type al kaline battery was produced in the sane

of anode

manner
el ectrol

ST }RfoNoRn

as

@“‘@aﬁl’arﬁ;z%:?é% PKOUSREN,

ad tH0chnt¥@sofeachomatd1indzda té @ SRfE fe

of anode active materi al,

active materi al .

and an

SR—H' ?ac%
4

part

ambmedahithatsoe ppm:mledlm themmetad lajeerd. |
Exanple 1 A button-type al kaline battery
in Exanple 2

088 Jighle gy

except that

in the same nmanner

as

m of

0095]

el o,

%rf?hgwh&%;l( Ilzgszer as well
P HEIAAL aRdh of zine
aline electrolyte

15 in Exanple 5 except that an al kal i ne
hat cont ai ned, 35

OWSIB983 PEX URiH aren o epglh mpi

i ndi um hydr oxi de was not used in preparing

the 25 alkaline electrolyte and the anade was free
from i ndi um |hi¥aseeetEnitresf Mestphr at gy, alZMA‘
but t on-t ype |al kdontadnghint anodeéde pf oduce D&PM& e@c
manner as i|n COnpfacwofiMetablaygrl e L exce ﬁ t,
powder contdining_ 3 @g/@m@f mercufy was use a
anode actived neleri-a 0 [|009% -Cpnpdi atijve Exarrpl esﬁ
2Zxadpdii t on- typeo a kal{yne bat pery| waggpr gducgd 1h the
SIBPRPET [aSp.01u Cpnpag at 1|ve xanpl egf ejceph thpt an
T RGLIPS at §d ¢ gyET | Wasy fof[TEdq0n | Thg i Nfer gurtace
ofE %1@ od SEgh1 Y TEgTIET bejore ldllilo [LU98 Tapt et
stows. Tusll ent bO-.UQO Icodékél mcgnpo ||u1 01 fre bilaé,”"t S
Example 6 0.010 0.013 0 0.3 0.4 .0
Example 7 0.018 0.025 0 1.0 - 14 0
Example 8 0 0 0.025 1.3
Comparative -
. Example 1 0 0 0 0
Comparative .
Example 0 0 0 0 0 0
Comparative S
Examplo 3 0.7 0 0 31 0 0

 dispersedly in the anode-side surface of the base material.

[0108] In addition, with respect to the button-type alkaline battery according

to Exaﬁ1ple 4, the anode-side sﬁrface of the metal layer was analyzed using

an electron probe microanalyzer (“EPMA-1600”, manufactured by Shimadzu
Corporation). FIG. 4 shows the result of the analysis. The segregation

parts are formed of indium.

- [0104] InFIG. 4, the base material containing zinc is indicated with a black
~ color while the segregation parts formed of indium are indicated with a white

color. As shown in FIG. 4, a plurality of segregation parts were present
The maximum

diameter of each segregation part was about 1 pm to 10 uin. The niéta_'l layer

_hada thickn_éss of about 3 pm while the base material was formed of zine and
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5 compound, and the tin conmpound with respect to 100
wei ght parts of the anode active material as well as
contents of indiumion, bisnuth ion, and tin ion in
the alkaline electrolytes, Wdh respect to the
button-type al kaline batteries according to Exanples
1 to 8 and Conparative Exanples 1 to 3. [0099] [Table
1] 10 Cbntent of Conpound in Content of Metal lon Mn
anode veu Part) Al kaline Electrolyte (p m

s Sn02 In Bi Sn Exanple 1 0.1 0 0 789 O

[0805] AT 5o o} QbR BT i byl

- alkxlinpbatteres heforllifg 69 Fxabhplex raaldes wete h.tﬁ.l}ﬁﬁa Mn@ an

Exan'ple8. 00100 150 Conparative 0 0 0
el@tmmp;o wigrpanalyizer (TRMA-106 om@@fﬁptte'ed by Sh:mfidzu

COTBPERION | for 2SR TESeniB PGP bRt s CopEniig Bithuth

%Mse'&@ nt 1hev§a§ & t’PhLE}Sf’a{Eﬂ?.ﬁn éﬁ%_e xﬁtﬁdchese

nparative npl es to 3, the conponents

segRgatidnyy®ts WSea mn:mnddeds Gfnamirhetirs do acBar @as of
capacity 15 was_neasured, and the di scharge capacity

miggemgters dnsbwas @t 1{ g or smaller.

-~ [0106] Measurement of Initial Discharge Capacity

The button-type alkaline batteries according to Examples 1 to 8 and
Comparative Examples 1 to 3 were prepared ten pieces each. A 15-kQ
discharging resistor was connected to each button-type alkaline battery. The
button-type alkaline batteries were allowed to discharge at an atmosphere
temperature of 20°C until the final voltage reached 1.2V, and thereby the
discharge capacity was measured. The mean value of discharge capacities of-

each ten button-type alkaline batteries was calculated as an initial discharge
capacity. |

| [0107] Discharge Capacity after High Temperature Storage

The button-type alkaline batteries according to Examples 1to8and

-Comparatwe Examples 1 to 3 were prepared ten pieces each. The respective

button type alkaline batteries were stored at an atmosphere temperature of
60°C for 40 days. Thereafter the discharge capacities thereof were measured
in the same manner as described above. The mean value of discharge

'capacities of each ten batteries was calculated as a discharge capacity

'~ obtained after high temperature storage. In addition, the capacity

maintenance rate was calculated by the following formula, which is shown in
Table 3. '

- ,[01‘08]. Formula 1

Capacity Maintenance Rate (%) = Discharge Capac1ty after High

’Iiemperature Storage / Imnal Discharge Capac1ty x 100
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tenperature storage. [01011 Anal ysis of Conponents of
Met al Layer Anmounts (ppm of zinc, indium bisnuth,

and tin that were contained in the netal |ayer were
neasured using an inductive Zbupling plasna 24

em ssi on anal yzer. Table 2 shows nmass per unit area of
each netal (indium bisnmuth, or tin) contained in the
anode-side surface of the nmetal layer as well as the

foeach nmetal indicated with respect to the
[Oﬁg%ﬁ%tghgeu of zinc and netal Mhat are contained in
the nmetal layer. 5 [0102] [Table 21 Mass per Unit Area
of Met al -Mcont ai ned—in-anode-Si de
~in Metal| Layer Surface of Mt &lapagitsMaintenaney [ w .
/o) In Bi Sn In Bi Sn Exanplle 1 Bafpaftér Bligh8 0 D
Exanple |2 0.014 0 0 0.5 0 O |HypifiretidreB#22ed(%W) D. 4 0

0 Exarrple4OEQgil_[_Igeq 1.0 070 ExarrpngbUUZUUOZG
01.0 1370 ol %ﬂuOiOOOlou o406
—0-6% 0—1+—6—34—4—0—FExapple—8-0-0-0. 025

260
Exanpl e {7 25 034 Bxal
oon€_3_cgm&ﬁm e8 00 0l0 0 Exan@le 1

Conpar atlive 0 _8xenmple4) FExafple 2 98

Example 5 .99
Example 6 . 94
Example 7 98
Example 8 91
Comparative Example 1 80
Comparative Example 2 99

| Comparative Example 3 | 97

[0110] The button-type alkaline batteries according to Examples 1 to 8 each
are provided with a metal layer that includes a base material containing zinc,
and at least one metal M selected from the group consisting of indium,
bismuth, and tin, with the metal M having segregated in the base material.
As shown in Table 3, the button-type alkaline batteries according to
Examples 1 to 8 have considerably improved capacity maintenance rates
after high temperature storage as compared to the button-type alkaline
battery according to Comparatlve Example 1 that is not prowded with the
metal layer. ‘

101111 Furthermore, it was conﬁrmed that the button-type alkaline batteries

-according to Examples 1 to 8 had the storage characteristics comparable to

those of the but'ton'type alkaline battery according to Comparative Example

2. In the button- type a]ka]me battery accordlng to Comparatlve Example 2,

zinc powder containing mercury was used as an anode active matenal

' [0112] The button-type alkaline batteries according to Examples 1'to 8
include a smaller amount of at least one metal selected from the group

consisting of indium, bismuth, and tin as compared to the buttbn-type '
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Conparative 0.7 0 0 31 0 O Exanple 3 [0103] In
addition, with respect to the button-type al kaline
battery according to Exanple 4, the anode-side
surface of the netal |ayer wds analyzed using 10 an
el ectron probe m croanal yzer ("EPMA-1600",

manuf actured by Shi nadzu Corporation). FIG 4 shows
the result of the analysis. The segregation parts are

AIkBE bafleg Bk P fotmnati EmBlER B NRHID oo | o
SR P RO R, o et

[Op13lr dhi the ofttew gy pe allidinetritteriveaccopdneidt Examples 1 to 8,
di spersedlﬁ i n the anode-side surface of the base
B

swalhagioh the pptteriesionliguidileakager were nofcobssreedatier bigh
art s about 1 t : T et gl | ayer d

teBieratiBR R, o B B rtior Fod Alkafhe Dotk Hosstihng o

: i d iney i i 05] Th
AL AR SRR 16%pv Bl LD AL o 080°) The
INDDUSTIREAIPAPPIICABHA TRt t eri es according to Exanpl es
[Oh%nd 8 were anal yzed using an electron probe

r

oehaPIesent (nvmizor opprovide athutten typoglkelinedntters in

R YT L T .

actRRithhfEshl. THR tABHAHR- SRS In8batRes oL tRE g&&%& i QFention,

parts was a few hundreds of nanoneters”"to a few tens
thefgenerationef hydraged gessisahhibifed andthsbatteey is pR{06ted from

sure t of Initial D scharge Capacity 10 The
" :ﬁg ) niti ) [ pe y

BROCYGRICHIOKAIIE &1 GARAEH WEthowt dengipraces oeanpeieas a

olbéinl ffCece BIREK B4 4Bt IV REohxbBrid e, £ o7 e

connected to each button-type al kaline battery. The
button-type al kaline batteries were allowed to
di scharge at an atnosphere



tenperature of 20C until the final voltage reached 1.2
I T, and thereby the 15 di scharge capacity was
neasured. The nean val ue of di scharge capacities of
each ten button-type al kaline batteries was cal cul at ed
as an initial discharge capagity. [0107] Discharge
Capacity after Hi gh Tenperature Storage The
button-type al kaline batteries according to Exanples 1
to 8 and 20 Conparative Exanples 1 to 3 were prepared
ten pieces each. The respective button-type alkaline
batteries were stored at apLAwEsSphere tenperature of
60C for 40 days. Thereafter the discharge capacities
t hereof were measured in the sanme manner as descri bed
bowe e f discharge capacities of each
m?en pbgltltg%r Ey@?ﬁf\}gﬁéﬁ%@ﬁt@gﬁ %@heég%gé'a di scharge capacity
25 obtained after high tenperature storage. In
addition, the capacity nmintenance rate was
cal cul ated by the followi ng fornmula, which is shown in
Tabl e 3. [0108] Formula 1 Capacity Mintenance Rate
(%9 = Discharge Capacity after H gh 30 Tenperature
St ormagaode ¢amitdinial aDiasedecactjve Gapatil tyd zn ARAliRGledhd LA

[T Rl CRRRGH e nee TR Lt Tl g monber

whskiendd &%k difpeasiPinghds@fd dpxeapl e 5 99

a gasket interposed between the cathode housing and the anode sealing member;
and

a metal layer that is disposed between and is in contact with the anode sealing
member and the anode,

wherein the anode active material includes mercury-free zinc or a mercury-free
zine alloy,

wherein the metal layer comprises a base material containing zine, and a plurality
of segregation parts made of at least one metal M selected from the group consisting of
indium, bismuth, and tin, |

wherein the plurality of segregation parts are formed dispersedly on a surface of
the metal layer located on a side of the anode, and

wherein a content of the metal M is 0.1 wt.% or more of a total amount of the zinc

and the metal M that are contained in the metal layer.



Exanple 6 94 Exanple 7 98 Exanple 8 91 Conparative
Exanple 1 80 Conparative Examle 2 99 Conparative
Examle 3 97 [oiiol The button-type al kaline batteries
according to Exanples 1 to 8 each 5 are provided with
a metal layer that includes #ase material containing
zinc, and at |east one netal Mselected fromthe group
consisting of indium bismuth, and tin, with the
nmet al Mhaving segregated in the base material. As
shown in Table 3, the button-type al kaline batteries
[2RCcCatdi BettdrPtyp B ARMIRS bditdr® &chrNIS ¢ONGhide rlab)blﬁlerem a maximum
i nproved capacity nai ntenance rates 10 after high
dignegtereaizpach ol the spzigeation redhpal®dimer shallésut t on- t ype
al kaline battery according to Conparative Exanple 1
that is not provided with the netal l|ayer. [0111]
Furthernore, it was confirned that the button- type

al kaline batteries, according to Exanples 1 to
[3k he hedritga-tursalbalingrhadierycaccehpmoatipian ﬂowllgemﬁbg aleéarl layer has

_aiﬁﬁgmggbfggsﬁégqnépgal|ne battery according to

Conparat 1 ve In the button-type al kal i ne
[4bat tlheyboodypk alaline GatqrsiratordmgFtoaciping 12 whezdima surface of the

mde cont n rcur used a n anode active
anﬁ%i 1%$ me“l% i?ﬁ% gﬁ% aﬁ!ﬁ%t%aﬁ? “i‘é%s GEPISACE & cpRRer alloy.
[s]accoml P&tdndypX HMRAIRS Qatfepy %ccdnﬁﬁ!guqﬁ cBifR wﬁereﬁmh@tmetal M
of at |east one metal selected fromthe group 2

inabededli int thagurdcs afdhemetdbilayenideatedroa thersuksofcthcrpmcbdlas @ mass per

t.he b Ikall battery according to
““E&Hﬁa (ﬁ@én%ﬁﬁﬁéPglg ith the indiumplated
{6]b ay %emoﬁﬁfﬂ@ﬂkﬂﬁletﬁh@teﬁﬂMrcﬁﬁétd B9inT8 "R8Erein the content of the

ef or ehand.
metal M is 30 wt.% or less of the total amount of the zinc and the metal M that are

contained in the metal layer.



[01131 In the button-type al kaline batteries according
to Exanples 1 to 8 swelling of the batteries or
liquid | eakage were not observed after high 5
tenperature storage. In the button-type al kaline
battery according to Conparagive Exanple 1, however,
liquid | eakage was observed. | NDUSTRI AL APPLI CABI LI TY
[01141 The present invention can provide a button-type
al kal i ne battery in which nercury-free zinc or a
mercury-free zinc alloy is used as an anode 10 active

[77Mat ahieduitoh Ry Sk Bl BAtety Roddikakd Eﬁnﬁ%t bfleyeiR thd Batent of the

present invention, the dgeneration of hydrogen gas is
mat#lMbiste Widel of eotszaft the yiotek appuntesti b Ziromd Hweinkiahd/ that are

. ri t] in capacity w thout using processes,
COE&Q eﬂ%& n%tglf‘?e%g process, which are not enpl oyed

[8]0 on%ﬁtbuﬂﬁﬂ-ltj/pb alR8inehatleMbadcbldifg ol tla@hi -6, mﬁre’ilh Kli?é tditent of the
gttery conpri sing: an anode containing an ano
meiele Mis” Hhidh & lewsaotatheatoted jamnung & dhe gingrand téze craf«tﬁbéé that are

coﬁkg Hﬂgthte%alflgg}éifs a seal ed space with an anode

|ng ne wherein the anode is disposed in the
[9]seaITéﬂ stacdypaalfjaiteebatiany acpoding tbedlaimeh, wherettatheostmde active
.and t he anode ,seal i ng nenber; and a metal
m&]t ﬂﬁf alley ¢dBwg B yeen and is in contact with

[161he ’I@l@cﬂﬁtoﬁﬁ%é Rfkalifl® 'Tﬁﬁéryaﬂ&ohhﬁ a9od8m YhehRldin the zinc alloy

anode active material includes nercury free zinc or a
fUIIﬂEI'CQﬂn}pI'fSF‘E@t lgdshongl netp] seleetedi flomhthengbap doayisting of bismuth,
rise base material containing zinc, and a

al%’fllgﬁlgrﬁ ca?cd Segregatl on parts nmade of at |east one

[11et athe MhaRhaGHE Aidali@en Haheryd AQRIIEL NS | GAilN9, HherdifGhéMine alloy
bi smuth, and tin, wherein'the plurality of segregation

copfared 0f ppmyte 8RB #pei efijadived y on a surface of
[12] The button-type alkaline battery according to claim 10, wherein the zinc alloy

contains 10 ppm to 700 ppm of bismuth.,

[13] The button-type alkaline battery according to claim 10, wherein the zinc alloy
contains 0.5 ppm to 50 ppm of aluminum.

[14]  The button-type alkaline battery according to claim 9, wherein the zinc alloy has a
grain size of 25 mesh to 300 mesh.

{15] The button-type alkaline battery according to claim 1, wherein the anode further
comprises at least one compound selected from the group consisting of an indium

compound, a bismuth compound, and a tin compound.



the netal |ayer located on a side of the anode, and
wherein a content of the nmetal Mis 0.1 w.%or nore
of a total amount of the zinc and the netal M that
are contained in the netal |ayer. 28a [2] The
button-type al kaline battery according to claiml1,
wherein a maxi nrum di aneter of each of the segregation

D87 S rishod & pingochies: higodVes Rt bolity Lprising

metal |ayer has a thickness of |less than 10 m [4]
The button-type al kaline battery according to claiml,
wheBBiagode eunidining agfanode acyroaetesishpndhen aikalies eleefralyisdlisposed

' . ¢ . : .
o B Rl SOEES BAESE FAERTR B
t 0 algasket interpheiddietvédneheeitbbddvhousinglaud @itk dndde Bealing member,

surface of the netal |ayer |ocated on the side of the
anod mglhod CyEBESIAGT  unit area of 0.001 ng/cn? to

0. 1%%% ﬁﬁet%lflge%%% ;\m‘fatcg RrindRfoat gé’alhhg %Be?)ﬂ%e{ﬁ? ¥e located on a

acco erein the conten

sideeefatheMniode 3§ Istvitg dhe laesde ofid tine atm@icaiecabng wmemlsdr tohgtand for a

Zdig C ang t he nFt.aI Mthat are contained in the netal
Pric&ireRne Feripgp tf'_ﬁ‘& button-type al kaline battery
acCfiftidid the abdbd FAP thaVifs R %aﬁiﬁ% R Mre WisgoB&d so as to be in
metal Mis 0.5 w.%or nore of the total anount of the
contpgicvitinepchiotharet al M that are contained in the netal

| ayer.. [.8], The button-type .al kal.ine battery accordin
to” Sftgrait e Bodteb iR b B s Dby Fep - R ARECRY &' fpovry-fee
zinbtallyor | ess of the total amount of the zinc and the

netal Mthat are contained in the nmetal l|ayer. [9]

The Yhgrain fheralkading ehagiohyée that meludese awtadi withjagiopsentration of

j ' ' i i I .
oo 3] G I 0 APl Bl o opGpih et ne
seloettd doyn the @eruh cofisibiingd BdninSiumnag] £bismutieion] Al Ddih (v,
further conprises at | east one netal selected fromthe

- ogr odﬂwﬁ%ﬁ dhsmefal lgyer gpamgst by the metal layer forming step includes a base

material containing zinc, and a plurality of segregation parts made of at least one metal M
selected from the group consisting of indium, bismuth, and tin, and
wherein the plurality of segregation parts are formed dispersedly on a surface of

the metal layer located on a side of the anode.



alum num and calcium [11] The button-type al kaline
battery according to claim9, wherein the zinc alloy
contains 100 ppmto 800 ppm of indium [12] The
button-type al kaline battery according to claim 10,
wherein the zinc alloy contains 10 ppmto 700 ppm of
bi smuth. [13] The button-type al kaline battery
according to claim 10, mherg*p the zinc alloy
contains 0.5 ppmto 50 ppm ofdal um num [14] The
button-type al kaline battery according to claim9,
wherein the zinc alloy has a édgrain size of 25 nmesh to
1

[1800 Trhééwtw{l-lme atkeinsybatisry agqoediag kaklaine Gatheegiy the content of the
c [ t [ , rein t aode_further
T BAHR TRl b W sabCef B8 Ga® Hhl IFF pactel M that are
cogainef ictheshahlilagerof an i ndi um conpound, a bisnuth
compound, and a tin conmpound. 30 [16] A nethod of
manufacturing a button-type al kaline battery
conprising: an anode contai ning an anode active
material and an al kaline electrolyte disposed in a
seal ed space forned by sealing a cathode housing with

e B PhRE T Hainn Batsrirosniithni Shich CuTPHgthe metal M is

indfggber, the nmethod conprising: formng a netal |ayer
on a surface of the anode sealing nenber to be | ocated
on a side of the anode by |eaving the anode and the

' S in nme r to stand for erm
U@er i'08 @1% -“8{8 %@P’ee ACER ngnté’dglagﬂd % %ﬁ%’?j §%node further
compabdsn@ i IRefondioRind nSREPRHh B ASdé ActhR thfteri@ONt act

w th each other, wherein the anode active materi al

i ncludes nercury-free zinc or a mercury-free Z|nc

[2(2I ! Phe ﬂm&)r etk?e f/vlﬁ%'ﬁll k@ét{e !:oer } rgowl t ?al ?b erem etﬁe indium

net al conc bn1o
compousrd md’iumh@dfmﬁdﬁ. | ayer f or m ng step, and t he mst aI
ion M is at |east one

[21]  The method of manufacturing a button-type alkaline battery according to claim 16,
further comprising:

producing the alkaline electrolyte before the metal layer forming step,

wherein in the alkaline electrolyte producing step, at least one of indium hydroxide
and indium oxide is dissolved in an alkaline aqueous solution containing water and alkali
metal hydroxide, and then the alkaline aqueous solution is diluted with water to provide
the alkaline electrolyte that includes the metal ion M; with a concentration of 69 ppm or

more.



selected fromthe group consisting of an indiumion, a
bi smuth ion, and a tin ion, wherein the netal |ayer
formed by the netal layer formng step includes a base
material containing zinc, amfya plurality of
segregation parts nmade of at |east one netal M

sel ected fromthe group consisting of indium bisnuth,

nd.tin n erein the plyrality.of. s egat i on. .
3 et RRS o P RER G BtiE aRulfo TPt B GH Aot iling to caim 21,
wHEedil dodaf of Qealled ABaPhRiréEdels 19618080 ore3ahe kdkdll amount of

The button-tl%ge al kal i ne battery according to claim®,

thepateeand thealkeimnetakhysroXite nmetal Mis 5 w. % or |ess
of the total amobunt of the zinc and the netal Mt hat
~are contained in the netal |ayer. [18] The
[2Bjut tihe-nhgthed af mahifaetutiag b dijtoRogrradidige battelyalcsdrling to claim 22,

wherein the t al i.s indium [19] The button-type
WherGEh e eonierk o Gﬁ‘%@“l\zl?]b H&taégrfw%}dw égroe‘i"'ho_/f't tidnefifgdhe total amount
offtﬂér\m%randctﬁg'aﬁéaﬁ%?etﬁ%ﬂdfbg{aw_rcOn'pound m xed with the

anode active nmaterial. he button-type al kal i ne

battery according to claim 19, wherein the indium

0 und js.indium hydroxide, [21 h thod of .
[2@325@5&%% gt waﬂﬂfafﬁwpwp‘aﬁanﬁap‘% ?ﬂgaﬁ%&nﬁfg@y ACR0541BE fyany one
of chuirfb 3k And @1-27, Wieh@h tIROMBINS |M0inc RHCIUE i3I kM electrolyte has a

al kaline electrolyte before the netal |ayer formng

congeafratiqrhef KiO0pring of thereal kal i ne el ectrol yte produci ng
step, at |east one of indiumhydroxide and indium
oxide is dissolved in an al kali ne aqueous sol ution

[2&]oNntTde BhétBod\Bf Ran@actuah albuttor Bl allAE B%itsle .acaRdinkhe Rlaim 16,
the al kal i ne_aqueous solution is diluted with water to

wheredy p gantephel (e gl /€ 1e9.4 oxtr’% loy meore phe tatadnaes of the zinc and the
txaky. L ration of 69 ppmor nore.
m%{%kjﬁﬂféﬁg% %&Mﬁn‘%ﬁgﬁ&%&&%&ﬁgact uring a button-type

al kal i ne battery according to claim21, wherein a
ontent o he al kali nmetal hydroxide is 45 w. % or i
[2 e"l‘%sfmq %A phmanuiagiyring a gptton-type alkaline battery according to claim 25,
wherein the content of the metal M is 0.5 wt.% or more of the total amount of the zinc and

the metal M that are contained in the metal layer.

[27] The method of manufacturing a button-type alkaline battery aécording to claim 25,
wherein the content of the metal M is 30 wt.% or less of the total amount of the zinc and

the metal M that are contained in the metal layer.

[28] The method of manufacturing a button-type alkaline battery according to claim 27,
wherein the content of the metal M is 10 wt.% or less of the total amount of the zinc and

the metal M that are contained in the metal layer.

[29] The method of manufacturing a button-type alkaline battery according to claim 28,
wherein the content of the metal M is 5 wt.% or less of the total amount of the zinc and the

metal M that are contained in the metal layer.



the water and the al kali netal hydroxide. [23] The

nmet hod of manufacturing a button-type al kaline battery
according to claim 22, wherein the content of the

al kal'i netal hydroxide is 5033u.% or nore of the total
amount of the water and the al kali netal hydroxide.
[24] The nmethod of manufacturing a button-type

56 550l SR e PR o o

ofaﬂahﬂé 2he9 elvRgtmahy hetdasisandigancent rati on of 100 ppm
or nore. [25] The nethod of manufacturing a

button-type al kaline battery according to claim 16,

erl . [ . %_Qr r .
PR S0 b Gl 2 BB i R o i 0,
wheren clontmodeefirther tdiepdget ah ihdiyi@r cothp®lnd T ctiBifto theodnode active
manyfacturing a button-type al kaline battery according
m %“@1ain125, wherein the content of the netal Mis
0.5 wm.%or nore of the total ambunt of the zinc and
the netal Mthat are contained in the netal |ayer
[27] The nethod of manufacturing a button-type
al kal i ne battery according to claim?25, wherein the
content of the nmetal Mis 30 wt.%or |less of the total
anount of the zinc and the netal Mthat are contained
in the netal layer. [28] The nethod of manufacturing a
button-type al kaline battery according to claim 27,
wherein the content of the nmetal Mis 10 wt.% or | ess
of the total anobunt of the zinc and the netal Mthat
are contained in the netal layer. [29] The nethod of
manuf acturing a button-type al kaline battery according
to claim28, wherein the content of the netal Mis 5
w.%or |ess of the total anobunt of the zinc and the
netal Mthat are contained in the netal |ayer. 30c
[30] The nethod of manufacturing a button-type
al kaline battery according to any one of clains
25-29, wherein the netal Mis indium [31] The nethod
of manufacturing a button-type al kaline battery
according to claim 30, wherein the anode further
conprises an indi um conmpound m xed wth the anode
active
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mat eri al . ABSTRACT A button-type al kaline battery in
whi ch an anode 3 containing an anode active materi al
and an alkaline electrolyte is disposed in a seal ed
space formed by sealing a #ht hode housing 4 with an
anode sealing menber 5, wth a gasket 6 being
i nt er posed between the cathode housing 4 and the anode
seal ing nenber 5. The anode active material includes
mercury-free zinc or a -&ree zinc alloy. The
butt on-type al kal i ne bat IFfudes a netal I|ayer 7
that is disposed between and in contact with the anode
" sealing nmenber 5 and the anode 3. The netal |ayer 7
i ncl ilbsitmnbiype athbline battergiharhichGrzinede RochAining an
| east one netal Msel ected fromthe group consisting

angrle;ardiviematrishand anndkaline elgctrolyteds vispused/iavisegled space
fo&%%&%%aste%‘j'jﬁg“a Earllt%oﬁg %us&@agt r“.‘!fi%il ‘an anode sealing member 5, with
a gasket 6 being interposed between the cathode housing 4 and the anode

sealing member 5. The anode active material includes mercury-free zinc or

a mercury-free zinc alloy. The button-type alkaline battery includes a metal

layer 7 that is disposed between and in contact with the anode sealing
member 5 and the anode 3. The metal Iéyer 7 includes a base material

containing zinc, and at least one metal Mselected from the group consisting

| of indium, bismuth, and tin, with the metal M/ having segregated in the base
" material. '



