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1 DESCRI PTI ON BUTTON- TYPE ALKALI NE BATTERY AND METHOD
OF MANUFACTURI NG THE SAME TECHNI CAL FI ELD [ 0001] The
present invention rel ates touf butt on-type al kal i ne
battery and a nethod of manufacturing the sane.
BACKGROUND ART 10 [0002] A button-type al kal i ne
battery has a configuration in which an anode, a
separator, and a cat hode are di sposed in a seal ed
space forned by seal i ngpmg@RiPegeNhousi ng Wi th an
anode sealing nenber, wth a gasket being interposed
bet ween t he cat hode housi ng and the anode seal i ng
menber .. ln . conventional_ button-type al kaline

bat t er i TTRNrAoFdh Ad&AHYERA A0 METHORPF
storage, and the ' \V7aldal s then may
cause the batteﬁg@@%ﬁ%& e Mte in
capacity in sone cases. [0003] The generation of
hydrogen gas is caused by the followng two types of

TBEEHINIOAL FIEED i rst reaction is a self-corrosion
reaﬁti on of zinc that is. contained in the anode as an

(A8 Eha presenbinvention relates do sduittanstyne alkabipe battery and a

- i G Bl Bpd S48, 0007 Sl 1%, ot on t hat i s

BACKTIREOUNDaARDt er f ace between the anode sealing
nmenber ‘and t he anode contai ning zinc as an anode

[a002l A battenitsbe aladine tritheryalnal & oppfguraiian inswhich an anode,
contained in the ode-si de surface (& he i nner )
aRRPREatyr, apd aicagh spgsedgnimranded spine fprogd by sealing a

cAPHSE hlib S o BT s} Qibe Sl ST Rahethine
ih@Gpbsé®bdtwdeadhbicAthGHRMRISL Andahe aneAB k8 INEE ndinbdie In

al kaline electrolyte and thereby generates hydrogen

cgngentitmalderitoratyperalbbling dabipeiesghpdidgah gas maybe gehyrated
the local cell, reaction, contjnues until_zinc that has
dyriag FoEaes Rudide gergratipn 0@1}3@%@1&@@ then st eawie e

H%@%g{ s%rs%gofietgﬂgrﬁgﬂ%aﬁgg@rggs@gtiﬁgest o form30 a

er e I nner ‘sur € anhode sealing

[oBodie TheZidheriaén af Rydvogbargal)d cRaa 18y eHPRlleRihakwo types
than that of copper. Hence, when the zinc
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 hydrogen gas. The second reaction is a
local cell reaction that is caused at the interface between the anode sealing
member and the anode containing zinc as an anode active material. When
zinc and copper that is contained 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 -

- reaction decomposes water contained in the alkaline electrolyte and thereby

generates hydrogen gas. The generation of hydrogen gas that is caused by
the local cell reaction continues until zinc that has dissolved in the alkaline
electrolyte deposits on the inner surface of the anode sealing member to form

a zinc layer on the inner surface of the anode sealing member. Zinc has a
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| ayer is fornmed, the generation of hydrogen gas that
is caused by the local cell reaction is inhibited.
However, the generation of hydrogen gas that is
caused by the sel f-corrosi on % eaction of zinc
contained in the zinc layer 5 continues. [0004] The
conventional button-type al kaline batteries enpl oy
amal gamated zi nc powder as an anode active nateri al

_ S & ¢ ov ti _
Hiher BFAEABP B tle Ga U] B ol Cop R BIeBE0, AR Tho zine
1apMdRformedSitd gdmetdtion 6f By dfdgerga8Bhet Isodausa’ hhy local cell
ose hydrogen 10 overpotential is higher than that of
reaction ihinhibited. hdHewkven the genenationafthydnogem gasthat is
zinc, In addition,. when t.he gnal gamat.ed,zi nc powder is
Causer B the Sl sarrosiab teqating ob e coninine 40 ae gipg faver
c@h&ﬁ)ﬁegayer is formed on the anode-side surface of
theanode sealing nmenber. The zinc-nmercury alloy |ayer

- [Ds04loTRAconiBAEIHAAL Bilttos ey hél albasR Whttdrisd &fiphly amalgamated

mercury in a zinc layer fornmed on the 15 inner surface
zific poredenasien swalle agtine mpaterial doodle pirpase pfinhibiting the
i.s formed i nner

i nc-nmercury, all oy, .l ay th .
Bqve Fmentined grpexkiiaR oL BARFIZS i e heh Ehe ERel g led zine
2 _ |
RO 1E RIEE 05, 0L o EHRE A ekl PhfRe Biftiogen |
oveRsdteAtial Rfhipher thdictleanifainethHibitt bite gdlfteoriesureaction of
alloy layer also is inhibited by the 20 nercury

theming. ndu additiore whew the powalgamiabes) zingpemder is used as an
eneration of. h

* A8 gt HEH L) § PG PEATEN Ao PTOrs draged of the ahode-side
Baid f g |
Shol o B p e Sal e R, | IRELPER My Bver ip fprmed

thesglothe écdidaphaw diffesiomosfonasdury én aedine laler tforrhed bhahe
from25 nercury. A nercury-free zinc alloy powder that
ipner sadacy efdbetpmnodgisealing member.used practically as an

CB0RRIS R i TS By oVt S oma BR R g paetaco of

thb STURE sePind RELWBY, ﬂ@geﬁéﬁ%ﬁ%hg?k@%?ﬁ $hs HatliBehHeed by
I mproves the corrosion resistance the zinc.

tby lodad celd @bacidnalsiinkibitdd. erfweshémnercativosdlf-gorrationnreaotion
whi ch.an anode i s not 30 in contact with an anode

of the ping ceptajaed inthe gina mergny Loy layemylge sy tnhibitgd by the
eneration.thel e caused By, Liis hass! Seldrabeasthen

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

inhibited.

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

 been demanded strongly to allow the anode active material to be free from

mercury. A mercury-free zinc 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 indinm improves the corrosion resistance of the zinc.

Cylindrical alkaline batteries have a configuration in which an anode is not

in_contact with an anode sealing member. Hence, the problem'of hydrogen
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above-nentioned zinc alloy powder therefore has been
used already as an anode active material. [00071 On
the other hand, in the case %f butt on-type al kal i ne
batteries, when 5 the above*nentioned zinc all oy
powder sinply is used instead of the anal gamated zinc
powder, a problemarises that the batteries may swell
and deteriorate in capacity particularly during high
%E%Bﬁgﬁttwneﬂﬂt L 38fise %Q%ello\%f&]f BB IRt LPRET The
rircal oy powder I's used as an anode active
A& dtiorledezifie hllog powdst Ghere@ie tiadbeah ded Aidialy as an
contained in the zinc 10 alloy powder included in the
sanode @ctiwe nbateiriahi bi t ed. Accordingly, the generation of

[Bé@@f ﬁﬂ?;gtthtgg taﬂld:gg usg‘%@b if ,ﬁ\l,lg’%lzfgg aﬁ]ﬁr@{lg{;’ :t;gpteries, when

A T S o N
RealE8maPEd ovkde; Aipeshleneshisdtythu the bakietis may swell and
el ectrol yte. nce, even when the generation 15 of

depehiongba iyeapadiat paicdarde dubingt igh| tevwleraire stexagei on
be _inhibited through.the f ti f ot [
O b5 LTG0 Lo
akivh Iﬂ%%téi'iﬁf, t?fé r%:ﬁé&?ﬁoéi&h P01 th8%Hie coglqgﬁled in the zinc
generation o ydrogen gas i's acconpani ed by the

alllo® podillel Madlutibé iR ahé 8Hho&S cambe silibitednd Acdetdingly tiiee
in capacity. This probl em becones conspi cuous

generatum efiydrpgen gas oatisghusedbrithe seld-cornosinpereartionof the
batterjes.. .[00Q91 der .t lve th

B DORBHED. pTDB cEeconteinea B s laget fepmadhon the

_ | e

iA6 ALAR (38 arodf bR LRAbAD e pbr, WRICLIYE LD B B0ded

(fedissolsbaree anzilksling electiobad, Henisdiven when thdigeneration
anode-si de surface of the _anode sealing nmenber before
0

of hﬁdwms)th@t 13 cpeddin @eylocaliw@]la@gqié wean bs ﬁ.@hlblt ed |
oo R Gl S bR R et el to A e AN e

' r%ﬁ%@%’o%&%%ﬂa corfahRId inRee WiR aybr. This generation of

JP5 81A Patent Docunent "2: JP6(1994)-89724A
hydiegn $00idmebdmPanibddafyl 84probbin 26At 8ok Patteries may swell and

Docunent . 4: JP2000- 156207A 4 [ 0010] However, in order
deteriprateimeanaeityet dibis nyeblembecomer spaspisueuspartyularly

- during high temperature storage of the batteries.

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

to preform a metal layer containing metal whose hydrogen overpotential is
higher than that of copper, such as, for instance, zine, tin, lead, or indium, on
the anode-side surface of the anode séa]ing member before the assembly of a
battery. The above-mentioned metal layer can belformed 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: JP2000-156207A
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t he anode sealing nenber before the assenbly of a

battery; special processes such as, for instance, a

pl ati ng process are required.,[0011] The present

i nvention provides a button-f@pe al kaline battery in

5 which nercury-free zinc or a nercury-free zinc alloy

is used as an anode active material. In the

button-type al kal'ine battery of the present invention,
lgbqop HSH B0 Th GHINBRORIOAR btdINIyE & théfither Rirface of

attery 1s prevented from swelling and deteriorating
the amplzcetlingimdmber beforgthy asestds of aleittas, $pecial processes
pl ati ng process, which are not enplayed
%h\ﬁ@ngqroiﬁlatarwe, a Gl P EOREATFTEErGANVENTI ON [ 0012]

tt@n-type al kal ine battery of the present .

Dotk byReef @R BRME ARk hivgt BRinsdattery in
WhichYBefRir§ iréd ziABGr A matdaY & AhEGII94Y LSed ¥ bR arols
anode being disposed in a seal ed space”forned by
stpkimgtealat fodhe btioartyge wikdlimnbatterieobida! pregent invention,
menber, wth_ a gasket being .interposed 15 between the
thataeneration ef i n{gas I%ﬁ%éb“@é amdrigerhatbay 1s prevented from
butlﬁﬁn-tgtp(g taI.kaIti. ne. battery of,th resent inventjyon
eTORE AR St P UOER TR TheAP Ay VRO USRERFECsREp R Sugh as a
P186hE88cd! Gk A¥CRotZdFlofd RoRiiin4lky ee zinc

all oy, the button-type alkaline battery includes a
DEGLOSYRE ORJHE INVIEIWGE@N between and in contact.

the anode seal i ng nmenber and the anode, .an

| d 20
[Hﬂﬁnef% huttepitape | hatteryafthgpresendl iInyentian dpgigdes an

oG coffilatlg hRARbaR Ay E Rrteri b T B G iR i i
thB tadlo dMBRYA D BispBSEERAA 86hlEA shA RReRd W Sddlils a EARbAL

A nmet hod of manufacturing a button-type al kal1 ne

Hoatsirey witdf an haode sesdlong miemvkert with a gasketsidiog interposed
manufacturing a_button-type al kaline, 25 battery in
W@?P&f‘\e &R e g ARPIFUEC RS PE rer%h? and

_ };ﬁigir:o%leﬁ&@ zﬂ%ag}ng %ta'i:félx% g)? F}lﬁezgldésﬁﬁg ﬁﬁ%n't%nt 'ssc?l%kg&e%g&f f that

y Sseallng a ) ousl! ng an ano

the Anofe adHFb Mhateial hdudasietci§HRbe EHcIROaRYcury-free zinc
bet ween the cat hode housi ng and t he anode sealing

alloyiide. bitihen tepdatkadine hattary ducludesg raetadloyer-thppés disposed
HEbaPeR RBARCARAF ik tht RBCTREHUIPE MerE el Sheckunde, and

' | . . .
B A0 0 I o358 e

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

~ the metal M having segregated in the base m_aterial.

[0013] A method of manufacturing a button-type alkaline battery of the
present invention is a method of manufacturing a button-ﬁype alkaline
battéry in which an anode containing an anode active material and an
alkaline electrolyte is disposed in a sealed space formed by sealing a cathode

housing with an anode sealing member, with a gasket being interposed

- between the cathode housing and the anode sealing member. The method of

manufacturing a button-type alkaline battery of the present invention is

_characterized in that: the method includes a process of forming a metal layer
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anode by | eaving the anode and the anode sealing
menber to stand for a predeterm ned period of tine,

with the anode and t he anode ,sealing nenber being

di sposed so as to be in contact with each other; the
anode active 5 material includes nmercury-free zinc or
a nercury-free zinc alloy; the anode includes at

| east one nmetal ion selected fromthe group consisting
; e L on. | : L

oda Q&rfab?gf tHY addd sieg]d;gg 4 Bet 88be ?‘Seb%t%} b @h% O dFfle

e neta ayer 1nc ase nm contal ni ng

- adiode bydsavialg theasiode agdribleaindtiel 2aliag rhé@bet hestahdUubr a

consi sting_of indium bismuth, and tin, with the netal
pradeteymined perod af tine, with bee bagde anddhe anod@mrating member

DESCRI PTI OF T DRAW . NGS [.Q0141 FL G, IS artial
bEFEE AISPBER A 1 Deif SHURF R IhEaatrs e Asae AbrRoc
wRatcTR ShABHE blcdryPibd ofic oE nitotBly-Ee Al AloK: the gnode
ipelides bt tda36 on6 aedthDival seléstnd FAMitHE gesuPscENtenObf d e

_button-type al kaline battery according to the present
mdipen aomra bighiuth imn@End 2@in pmandrihermetal Jayew in¢ludes a base

B AR G S al IPELTE B
. 1= ] - : ‘ )
cpfiHYR O YRS Db P P BRl vl Mcpated
ianhé pase nofteftibE anode-side surface of a netal |ayer

included in the button-type alkaline battery

BRI DR CRIPEHQNDE H{Eéﬁsﬂﬂdﬁsma CARRYI NG OUT THE
.[ 00151 Enbodi nent 1 25 | n Enbodi ment

AN IR 3 s AP Rs PPt hewaRe Ene Aty of the

nPdthoR M el Wb ikl & ‘Bhﬁ:ﬁ%‘llf}ﬁ)%ealﬁhﬁﬁé %F&e@h&&gginrgeto thg

according to the present vention. [00161 T tho

poésemninfaction.i ng a button-type al kaline battery
according to the present enbodi nent iis a nmethod of

manuf &8EuPivig 2epagtiaborassirectiprakyiry shearipaapaxample of the
ol 085 SRR Puphedt € BSHARhY RaCaBL e bl

2BPRGH: ERLIBA Péw of the portion D shown in FIG, 2A.

FIG. 3 is a schematic view showing the anode-side surface of a metal
layer included in the button-type alkaline battery shown in FIG. 2A.

FIG. 4 is a diagram showing the result of analysis of the anode-side
surface of a metal layer included in the button-type alkaline battery
according to Example 4.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015] Embodiment 1 _

| In Embodiment 1, the description is directed to an example of the
method of manufacturing a button-type alkaline battery according to the
present invention.

[0016] The method of manufacturing a button-type alkaline battery
according to the present embodiment is a method of manufacturing a

button-type alkaline battery in which an anode containing an anode active
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sealing a cathode housing with an anode sealing
menber, with a gasket being interposed between the
cat hode housing and the anodggdseal ing menber. [0017]
As shown in FIG 1, the neth of manufacturing a
button-type 5 al kaline battery according to the
present enbodi nent includes a process of formng a
netal layer 7 (see FIG 2A) on the anode 3-side

At S aﬁﬂﬂ&@ﬂ@%&g&?@?@% (ﬁ‘i@ng%%'ieirlﬁ éjgeall&g%%%% %@ﬁed by

anode 3 and the ano 1 ng or a

senbidgtaarathodshpeding avioh ahi asbdeehling heeraber] evibh anthskbebeing

anode seallng menber 5 being disposed so as to be in

iptarpaead hetmeeaddn cethrde hawingerd|theamode senling maraber.
bt d telyaf t h de 3
BREUC At o EfeF Begpéefid Smetirebteseadbition tre
t
e %& i t?—‘%r xBEi e 30008 propess of

formidiea m&abl‘atyeﬂ iect FEGT 2ANomithe Bnbde 3nsdatutfayesf an anode
has been fornmed between the anode 3 and the anode

ssabing membeie by deavingthe agpdsgand theaanade %eaéimem@er 5 to

tache o _the ,peri 0 e,anod
e EE s P e g BT ) Witk 1B A 57 ad th anode
sle&ﬁﬁ% niéiﬁbél”@ ﬁ&ngacﬁgpa 0B &4 fobe BIbRA with doof oter.
i ne electroly en are m xed together In
[e@18]a PGP drdhioars the spatta\ohimﬂeldanaﬂediﬁtaytdfamh@ anbde 3 and
node actlve material to be used herein can
ﬁeﬁ@e fe seqlang memebesd armhmﬁhymtoe@nimtmth@aahlo@ber

eyp G i, 108 AR o ol %%@F?%{%%%ﬁ%%%%wﬂy

adeAdin @t e eEE N oAV irh &itYin WhichAhEBHe i tl@yeﬁ Bhsbeen

shape and thi s di sk-shaped body then is disposed
fonsedibetawerat thedmodeRiand ghd anSdb sealirenteyber Hepar at or

2 i | aced gn the_di sk-shaped bod 25 Thereafter, '
ﬁ %P e a ket éneaﬁasi@déot e peyiphiery ehthe anode

h b d
g SEAE RGP PR £ RIRR Bty sPRAEI S APRLFHRY anoce
akbtie pOftafial 8hd Padf 6f HeSHRSHAe itk heenairBAfed together in
housi ng 4. [0021] Next, the cathode housing 4 is

the mm‘rwnolntian taposieds shé angdeBrtherein5, Thietamotlhective
gl,ai bei n(g i nt.er posed t herebgetween. Specifically,.
th ke ged herpangay Weﬁ%eﬁfe%zw&(‘i@d@ér fhemc
gde 3 is attached to the opening 7 portion of the
Cat’hode housing 4, with the annul ar gasket 6 being

[00R0dr P other hand, for instance, a mixture of argentous oxide (a
cathode active material) and black lead (a conductive auxiliary) is formed into
a disk shape and this disk-shaped body then is disposed inside a cathode
housing 4. Subsequently, a separator 2 is placed on the disk-shaped body.

- Thereafter, part of the alkaline electrolyte is allowed to permeate into the

disk-shaped body and the separator 2. This results in the state where a
cathode 8.and the separator 2 are disposed inside the cathode housing 4.
[0021] Next, the cathode housing 4 is sealed with an anode sealing member
5, wiﬁh the gasket 6 being interpoéed therebetween. Specifically, after the

anode sealing member 5 provided with the anode 3 is attached to the opening
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t her ebet ween, the opening portion of the cathode
housing 4 is constricted inwardly (toward the gasket
6 side). Thus, the anode 3, the separator 2, and the
cathode 8 are contained in the seal ed space forned by
sealing the cathode 5 housing 4 with the anode seal i ng
menber 5, with the gasket 6 being interposed between
t he cat hode housing 4 and the anode seal i ng nmenber 5.

_ ti teri . : o _
PR o ERE Ra RPN R A i (R it B bRl Wlrorposed
thenélritaedn] thel dyering gertied b thoiBsde hot&iak!His constricted
dissalving. The zinc thus dissolved starts depositing

wwardly &nws%ed lgh% 'gﬁ-‘éieiicﬁ -@dg)‘. ackhust thé an?dle) Betlsempamgtorﬁ, and
o | ) o o ts.

T 4 o S it e S

bOking 4 Hithh anbld sedifl el RithiehE oot PR

stepdsebétWecn theaitheddrhogsnpariabtlef ahbdesdalingihsmber 5.
@t ate. For instance, during the above-nentione

982 Bkemithscanedeonctane inagerial isgnizgdwithrtbesdkalihaelectrolyte,
carried .oyt thereafter, the netal l|ayer 7. (see, Fl
%eﬁh@gelﬂ% %%c%aaeeﬁfnsﬁ%&@%qﬂer%w(e@awﬁ starts
@Q&ﬂﬁﬁg?aﬁm%ﬂ?fm diReolVO§ stdTRL @ Opés?%ﬁg ozlﬂh%%ﬁg%- de

ase material containing zinc, and a ast one neta
dvivélceof ehe hnode bérdirgy Mepnlnarsi SWhilg thb zindldeépbsits, at least one-
bi snuth, and tin, with the netal Maving segregated
metal hen Béselestadsirpa thepgroupoeasistingtofameindiumdanos bismuth

T Y U ST N —

e | ! e,
1‘1}5}% LA SEaR ATRS By £ ﬁd{;{b@&ﬁﬂ%ﬁ&%&%ﬂ of2il6 iWRREstate. For

rogen over pot ent than copper or a
108ippes, diiting the Abbdvd-mentivhat Regembly pocasoeed6iide an aging
surface of the anode_sealing_ nenber 5 is forned

reeapsdhat Hecaarigdows tharpaftes, theonetaldavemy (fiﬁérﬁ')%}- ?@Z) i85
di ngl lLocal | reacti be i nhi, bi
oNElih s fnoe 3268 fiftane pEMS AR FAude HPbS o The

Bt laydosel il Le5R ﬂ‘é%ﬁ&tc%m‘,éﬂ?é t§]h | ah8"at l%egét@%ing metal

zinc, the self-corrosion reaction o e zinc t
IdenleatavefiomntHehgrompteahsistimgerf iddians bikmuthhabd teg with the
[ 00 ;1,% As. descri bed _above, with the method of

%‘ﬂi bavingwpeaegated an thy hase ymtenphl i ne battery

GGER WRE b8 ript Bl TRFPLBIRR R Phutant B SRR botiery

alcBiTdBi g RrtRNSkebbRE 8Bb&Ih &Y%, the metal layer 7 including a material,

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

‘copper alloy, that is contained in the anode-side surface of the anode sealing

: member 5 is formed between the anode 8 and fhe anode sealing member 5.

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 zine, the self-corrosion reaction of the zinc that is contained in the metal

layer 7 also is inhibited.
[0024] As described above, with the method of manufacturing a button-type

alkaline battery according to the present embodiment, the local cell reaction
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generation of hydrogen gas acconpanyi ng those
reactions also is inhibited. Thus, with the nmethod of

" manufacturing a button-type al kaline battery

according to the present embddi nent, a but t on-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]

e

n%‘fﬁﬁ?n{:t )cé)’g ﬁg%?ﬁ@é‘&ﬁ&ﬁpﬁhﬁﬁngﬁgﬁﬁg FefWtionFRIS3 {inhilsieed.

I nc a s used fof t anode acti ve

Tiei€ vrish thd GndtB6d 6 mEheifattainge batent typedlkalionbattasy

at | east an aqueous solution of alkali retal

anparding de thepsesemé smirodimenbisobuttaprivpe alirlimeadattery can be
Ryt 3 pEenied b s aLSE p T U 0g i IR that
ARt lusby Ath 468 g@ﬂ@ra@ﬁm“&qgrcﬁ’bgé}?g%. a nmixture of two
or h y used,

nore of themmay be I A preparing the aqueous
[oobs] iDie ahodd isrepanddathrbdtghythe axixiteg of A0RZ}t the anode active
Preferabl(i/, the al kaline electrolyte includes at | east
p

watenakand pert alithe sbkalmeelortrahite hMererty S simgmayler or

: Al . s | H e A
Srrftfoc 8 30y apwicd T bled 7 2 hefleisc g fterAl”
[ko)péé} PHE alICHHR U r St EIR i A Mehtear9 hQHB PRI Ebh B alkali

an 1 ndi um conpound; a 20 bisnmuth conmpound, and a

 titaldomroxidd, Exasplesjofthesatmveunentiondd alkiadd metaldiyalroxide

hydroxi de. When the_al kaline_el ectrolyte caontains, the
inslnde-prtassisAely e, sefiugn hyfrudeien gydpoxide, etc. One

Akl rEeal BT e wEA Sloas ik Bttt B or move of
{Haen Adichd AY&, mwg?mﬁg tRBh§LEGS sdlhflbn iof allenieetein

the 1 nner surfacé the 25 anode seal i ng nenber 5.
Hydoxide. as shown in FIG 3, a plurality of

egregation parts 7b fornmed of the . netal Mre included .
[OR2Yh Srefonab g he aﬁsa@mqg‘atﬁolare medudes aff lepsk ene l?le?%]a‘fm M;
| ncl udas el.} [ DI 12 :
e B Pl B T B o SR B e 6 il i
108! eBudh an/Akalihe eRcwolytetiy oBtaineabyaHbiddvingalttisashione
are fornmed dispersedly w thout 30 concentrating in one
@napeind selettied foon the groutheonsdefing af fo Angizm sompound, a
denote 9 regiqns ere the netal M hat has e%re%?taﬁg .
el captReing. Spde W ePRPEUBHL, b an Aqueous solution of afkali

metal hydroxide. When the alkaline electrolyte contains the

ot

above-mentioned metal ion A, at least one metal 44 selected from the group

. consisting of indium, bismuth, and tin is allowed to segregate uniformly in

25

30

the zinc layer (the base material) 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 M are included in the anode 3-side
surface of the metal layer 7 that includes the base material 7a containing zinc

and the above-mentioned metal M that has segregated in the base material

~ 7Ta. The plurality of segregation parts 7b are formed dispersedly withoutA

- concentrating in one place. In this context, the segregation parts 7b denote
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the base material 7a exists continuously. [0028] The

i ndi um conpound to be dissolved in the aqueous
solution of alkali metal hydroxide is not
particularly limted. Exanpleés of the indium 5
conmpound i ncl ude conpounds such as i ndi um hydroxi de,

i ndi um oxide, indiumsulfate, etc. Mire specifically,
preferabl e i ndi um conpounds i nclude i ndium hydroxide,

SRR 0 AT A0 St BT e 50 s o
the Baey nifterinl 7RREIE Bbihiowdlgf erabl e. An aqueous
sol uti on of sodi um hydroxide I n which 10 the indium

[602glo (The iahidilsml oweca)qwdohf | 'li)lllae diissqiwied &n tit aquepustaslution of

' . ' . ide.. [0Q29]. ..
TR i S Peha F h HFE
B oM el s de6 4 ok Mk BB BRI,
iRuHIexutRate, ot qmbfi@s;])@iﬁédlm srdfbailde idBuktsnapbundd thclude
[0030] The alkaline electrolyte may contain a zinc_ion
indiume q“’idr@dde,\/ihdiunlatolrxédealindiqm @;léﬂa@&; t;ndﬂ:cwm suﬁtd% adiymy
it iR SramRAd iRUALR cblarils, 6B c JRGI GTade e
F RGPtk Wiueh O QRN Bodile R EL Wi

thy ¢h@inl @omp@Aad [isEabreal reallily és prefeiabdé ub eherayuenid sulation
atitaniumion, a zirconiumion, or a silicon ion as

of edjdli metalgdroitle. al kal i ne el ectrol yte contains such
O, e SR B e P
i LN B AR Bl ok HAAhHIHGfutE HERFGAR, lkmuth

lcon Ion can be dbtal ned

. otides ok WidigutH sulfatestringia hyalrbxidantin moxtde)pe tindsulfateh as

titani um oxide, a zirconium conpound such as zirconium
respessively. silicate conpound, in an aqueous sol ution of

I i-net.al ..hydr oxi de. [0032]. The al kal i ne .
B, e Bati lsticlta hry drotad Begne onas o chedhen
tfe |ah§£i1@’e1@cﬁ81 88bntalliSa 95hd RAL tEOMRBaNaGEr S Birtn RN
e, for i1nstancCe, 30 sodi um polyacryl ate,

fasthles xyiaklfy | ThehlkallmeelediayteléortQfidng aPriat drnkdyy be

the al kali netal hydroxide contained in the alkaline .
obtained by, for instance, dissolving zinc oxide 1n an aqueous solution of alkali
metal hydroxide.
f0031] The alkaline electrolyte may contain a titanium ion, a zirconium ion,
or a silicon ion as required. When the alkaline electrolyte contains such an
ion, it can be expected that for instance, load characteristics are improved.
The alkaline electrolyte containing a titanium ion, a zirconium ion, or a
silicon ion can be obtained by dissolving, for instance, a 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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el ectrolyte has a concentration of 20 wt.%to 40 wt.%
This is because when the concentration of the alkali
nmetal hydroxide is in the abaée- mentioned range, the
al kaline el ectrolyte has inprdved conductivity. Mre
preferably, 5 the alkali netal hydroxide contained in
the alkaline electrolyte has a concentration of 20
W.%to 35 wt.% [0034] It is preferable that the

| . .
O3S ol Phe WAL BN B0 T tin b Ve alitine,
db&tivlybe hAda cdfeerratifn of 20 wiv¥3i+6 10 vt %0 N TEHIB e8lbédhukb vhen
al kaline electrolyte, be at |least 100 ppm (garts 10
herconcéntiratiohpf e a)kadiometathyalrexidpiis imbbé gbdeergentioned
amount. of _af, | east qQne netal Msel ected, from.the grqu
1Ba88i the @J&aiwei tepyterhas AMProvas gop %cts‘aafeé\gwsprq?w%bln .

RSB Gy B0 P SRR AR A 1

Rmeéeiratibi A20Wwes toSwbpm The upper limt of the

concentration of the netal ion Ms not particularly

. [opaitk dd id preferabiayhitethesocapiration of tlee at leagé npe abetal ion A

SR RITARE PP COmS SRS L B0 BT Lo e tin
. S5 e SGRBRe 1 L SETRE e

pirkalliipg byah86d) '8l thhe a GaRE dbRilR SadlekahbuiPsfit least one metal
hydr oxi de whose concentration 1s, for 20 instance, in

Mrelatbed &onebhé griey eositsting eftindmmabigaythpand tin segragates

w.%, the concentration of .the,indi um..on qr. bi smuth
indhedese matemaly {llfa% copgemtration of fé’&ms{%lﬂ%n- i 18 BOor e

C [ i f
AR BROHE 1020 DOThREG Sy profrdthy AP REA B ppm, The
dpperinitraf$he ton @& esiore ot the et 10k Aas abt patth@tiatipdimited

al kaline el ectrolyte be prepared by the 25 follow ng
hthed befl00ppanol dow00BgIneFal.st , a certai n amount of

RSEL B o SRSl BBl WP
SN, TSy 0 ol Spuimf S (i

16 {uh @dmpatkntd i idle oism utly UeBPsu R IsithpBnisahiskidkaith an alkaline
metal hydroxjde 30 with high_ al kali_concentration js
ededmlytacontabning alkali metabhyduexide whose conrentuation igefor
1@%1&38];03,3 i%l t\ﬁ%dabvc\)nvié hméﬁ&oée@éé&%htﬁ%%%‘ rte)lln%e %58 lilvvq:t%%]; 40 wt.%),
the concentration of the indium ion or bismuth ion contained in the aikaline

electrolyte is not more than about 20 ppm. Accordingly, in the method of

- manufacturing a button-type alkaline battery according to the present

embodiment, it is preferable that the alkaline electrolyte be prepared by the

following method, for example )

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

preparing the alkaline electrolyte is mixed with a part of a certain amount of

- water that also is required for preparing the alkaline electrolyte. This

mixture is stirred and thereby an agueous solution of alkali metal hydroxide

with high alkali concentration is produced. That is, all the alkali metal
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_ g: ectrolyte additionally containin

[0037] Specifically, the amobunt of the water to be
used in this stage is preferably 15 wt.%to 75 w. %
nore preferably 20 wt. % to 63 wt. % of the total
amount of water to be used iflthe end. Furt her nore,
the alkali netal 5 hydroxide to be used in this stage
is preferably at least 45 w.% of the total weight of
wat er and al kali netal hydroxide. [0038] The indium

RN IRAVORD SRR ol g el
857 SPEIRATNECHA WS ouRE 8PRHRatedas Medised!in thif\eaga s

i ndi um conpound or a bisnmuth conpound 10 is m xed with
mrfagbBols wdb o iT6rwhY, hoph prefecablyr2( wo.do td G Wt.%ef the

‘obil RSN DORGGAn DR Bl ¢ RFERETROTH (e g tal
By R oA i i ek T PG PR Y Soh A8 R0 OB ol

waighaoraeysr £0d WitOnRtaPhydbkigeet al hydroxide rises
to a 15 several tens of degrees centigrade due to the

[b6a8] JBneimtien: dympyutrcor the bihiuthtcompwuaxd diesolvepreadily in
al l ows an agueous_,_so] uti on in whi t. .50, W™ . %

theaqueans goldincfiighcangeriration hﬁhﬁ’gl%gﬁﬂ IxArpgidethus

has _been (i be. : i WRVER
PGS nohe S ERER, pliher Sy RRLERCA RO BALLLY bisrapyh pompound
38hAked wiHaevd flfot8RbRitieCof Highkenasitieation atitali iepaland
t he hi gher the tqugrature 20 of the aqueous sol ution,
8

hythroriks an alkeling sleotrolyte nndiiding amdhdimne nrpetbigmsith ign
bj smut h conmpound. [[.0040] ,After the alkali netal
Wb@ﬁ%@ﬂr@én?@t’@?l% é!l%é 8"“?1‘ PEM?WEEAWS?J% i um conpound

. ¢ _ '
@QPLQA ﬁgf}ﬂﬂgfﬂ}ogi Eal i grrsg@%ighy%lr o%f%%i Bi%vvev(gérq#le‘tgﬁger’ the

Rinktirh twRl ¢f thb ydiesus solatidntdfalk 416 nsta Phy doxipdusrisesto a
the bi smuth conpound may be dissolved in water at the
waeal tehaef dpoEes pentigrdde dusto thedreatgengratarinyshydration.
zinc, i

Japmeratyre Tase flmes 2% AAUeRu SlRER jp Hch abaukR Wiyt

: @é?%%‘ﬂ%d; génceﬁ Atidrf Qikc?giegﬂéc%l%{}kﬁﬁ%%e@ kkolved to be

oxi de or "be a ter 30 together wth

prepasdkpdddifet Furtyshwredthelhighthehd ashiasmbeigroefraikali metal

the 12 like at the same tine. In this case; the zinc

- hpdrowidel contaimeddndbe |aqyea@g@plu§ipn and the higher the temperature

of the aqueous solution, the easier the dissolution of an indium compound or
a bismuth compound. |

[0040] After the alkali metal hydroxide is dissolved in water, an indium
compound.or a hismuth compound may be added to the aqueous solution of

alkali metal hydroxide. However, the alkali metal hydroxide and the indium

compound or the bismuth compound may be dissolved in water at the same

time.
[0041] In the case where an alkaline electrolyte additionally containing a

zine 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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[00421 In sone cases, the indium conpound or the

bi smut h conpound can not dissolve conpletely and a
part thereof may remain undhi ol ved in water
dependi ng on the type and a nt of the indium
conmpound or the bismuth 5 conpound or the degree of
stirring. In such cases, the undissolved. indium
compound or bismuth conmpound nay be filtrated to be

I ot . . .
ARG, S TR0 0l B SRR Ao 4R Yo BB
[6042] TASonR! @kt othytiAdiin AohiPundeorathsdismath compound can

el ectrolyte to have a desired alkali 10 concentrati on.

it |ddssobve efmpleteliiagd-apadethereef may atmain nadissolved in water

B e G ST B RS s
. c@%ﬁ)::duiltw & thle'ndgggr@é gfﬁ#gglﬁf PR&{ sﬂéh{%aa]tseg,fth[e gé?s&l:t{eed di.ndium

entrati o one ne I'on

chfrfpbulnideordisaiith @BmipdihAGn ¥ bamiltragedta b femodedbs My ot
ion, and a tin ion, which is contained in the al kali ne

beizemoveidyt e 15 thus obtained. However, when the .
(G625 N, tshok the Bt ie et e SRR BiSH cacenfiion alkatine
eﬁ%ﬁl&ﬁ%@ Alow A ﬁﬂéa{éﬁeﬁ%e%;?@igﬁe &Pﬁ%%)ﬁrﬂ%ﬁggdﬁﬁl ted

group consi I um conpound, a
cbhedtiritiewpDlldionaf ghé highrcondmbritibn dikatide dléctidlyte may
preferable that the concentration of the netal ion
biet dempletest theangly dilgbongpat Focariddoadroncyios speerad times. t
he,above- nentj.oned..netal. ion M al so.] s, not .
B SRR P A SHEE P ioh OF et JRuk S Biksonggptration of
' l; : ' ;
RRER DrRSRELA ion SR EORL AR, droulp tepSRERE O Rldim jon,
aCleinsiwhiiog, aid anid o, whiclo ipeoitdine i theuilkakinephietdlyte
and a tin_conmpound apart fromthe at | east one

thuapbiained e Howeven mden the epnsaptrabionsdshe matgl ism A4

i ndi d bi h d i .
BBfAiTise top RAFRLSH, ST B P PR AP St b pdditionally
TN 8, Kkt ol SR FEANER AR th oy CieieAy or el
1&g cympoaadza bisnakihogom pdwned drel atinacomsigowant.i dence, it 1s

mat erjal, can be prevented _further effectively from
peplerablierdgat the canmentration offbeansiad ion Addeinrartipally 1000 ppm
C ouUNGyi S; not ‘parti.cul afly limted., 13 aml-es. of
of R P The o515 S of F¢ Ao maRiieRRy ap el s PmdrLin ot
pa¥tif&larly limited 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 alkaline electrolyte. This is because when the

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

mercury-free zinc alloy, which is an anode active material, can be prevented
further effectively from corroding.

[0046] The above-mentioned indium compound is not particularly limited.
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indiumsulfate, indiumsulfide, indiumnitrate, indium
brom de, indium chloride, etc. However, indium

hydr oxi de or indiumoxide is_particularly preferable.
5 [0047] The blending ratio 83 the indi um conpound to
be contained in the anode is preferably 0.1 weight
part to 5 weight parts, nore preferably to 3 weight
parts, with respect to 100 wei ght parts of the anode

Bkt Rl oo LSRR Ui Rae LTS AURAURE, 2Bt
NG il £k O in BN 30Ede, Inddth OXires, iddiveX bdemidy, ivdilen

sul fate conpound thereof can be used as in the case of
dHierideditum Howewer dndiujnd b dioxide nr indiincoxide oy pagticidarly

" as . the anode active material, it is preferable that

Rueéergplee al | oy contain indium The content of indium

(00371 ;oG RRbAE fheid B ESpAdE BitDhnldoecf Al ih e
£RHRAL ipRbick Ay Te1 WREEh PBrt G015 WaighP phetl ics grefenablyite 3

load 15 characteristics. Mreover, it is preferable
whizht phetsyz wmith sdspegt foulQthweighdpeatsof the dnedetactive material.

GB35 B P L AR A AT
RSO S5EE, 98 St § g sl oo

Alifatp REIpYIhH Ehe R f eaR beniseffasdhthib Ruse bDtHeinddmiaiongsbund.
inthe zinc alloy is 0.5 ppmto 20 50 ppm [0050]

0040k rWhen a tihe allopdeused aytheraneds attiveamaterjrhitisgrgéerable
i.n a predeterm ned range and the grai ize of the . .
1R6 e UG Ao R RO nﬂﬂweconr ipflivig gat 1s Contained
i t . i J .
¥HeARGE a116P %;%23283 gg 980 g?ﬁpto ) ﬁﬁﬁlgggbﬁ%bﬁad@f&?on is

graln size eri ation |

&i0ah 36 ths bahpatbiMiy R t@Bee XE@eGirvsby resiBtdnogramiditizdoad
Si ze causes zinc to corrode easily. Wen the grain

ciaractstistice. aMoteovert it ieprefarable shati the zine pHoy Augiheprontain

e PARREE Rl 50 B e LR ppmino

. POEhe! e
R L v
doe it &8 ush €6 bbicoatdinad i blee gihaiallogiizd 0dgmite§08 ppm
val ue nmeasured 30 using a stainless steel sieve, and
whie the cortens bf alumainue gg begentainedin ghe zncalloyds Ogpppm to
é{gch. When the grain size of the anode active materi al

PPt he

- [0050] Preferably, the anode active material has a grain size in a

predetermined range and 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 present specification, the grain size denotes a value measured

using a stainless steel sieve, and the unit “mesh” indicates the number of
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range of, for instance, 25 nmesh to 300 nesh, the anode
active material can pass through a 25-nesh sieve but
cannot pass through sieves m%&h a larger nunber of
meshes than 300. The sieve to*be used herein may be a
5 commercially available one. A sieve fornmed of wres
having a diameter of 0.29 mmis used as the 25-nesh
sieve while a sieve forned of wires having a dianeter

1:8%1}1833:?&1' hS WAk 4% éﬂa\ﬁ% ?ﬁg B0 afbeY 501:1{'(? 024bridDR in the

s f ormed I nstance,

12926 JF,Th ﬂw’%an@éltﬂmﬁ@slﬂﬁd BUE niBxhe ﬂllélhno@e Q&ﬂ@ﬁa&&&al can
auxiliary, and an al kal i ne electrolﬁ 10 [ 0053]

r_ﬁsarthrcaghoa 2bheeshsieve buicannet anigh sievegeith a larger
ane OXIde c. oxid [ .
e%?@ge & bg; %‘ii\em TRAY P&

P
et
c%&?%‘aﬁmﬁl%eﬁ#ﬁ%%ees% b BB 0, EGR Pmoter o
0.99 htiel9s @a6H a8 the @6kmesl 8i2Rb inthile £blove foEh 6@ of Wu&%l‘havmg a
| ead. 15 [0055] The conposition of the al kaline

dabnetembfw 04 comtigiused asthe 3@0zmesles®Bvenny be different
at al kal i lectrolyte contained in the
IDOSAL T cathodnh i8 Gmned o Toraoptatice: & Agtingy driaining &

%&rf&l IEI([%kgl ?%lte)hgﬁ ﬁ{( 5'{‘?1 cfor?t al n(%gkl n tﬂ@c&@ﬁte.

[e05sle Eiﬁﬁtnﬁ:léa\of the bathode aahk@mat@ﬁm @il 6.8é nem @ serdioxide,
contain a Q%ar amount of 20 indium.ion, bisnmuth ion

aorgentlcu okigle, nj 5a$yh5hh0§elpaa&wm1@c exidp of gwer ard igkel,
for l nst ered roduct grrred of a
keSS TR Do g b gt %GPF%% to0 have
[ng,i]o %}léﬂlﬁ b Y%f tBe c&ﬁi Aty incRit GrbbA BIALK, Igrap]:nite,
as v er. _

SOor thI’] ayer suc |ny on rayon m xture

o2b. I{e@ﬂﬁ;'é]blﬁ.ﬂglgmterl al of the anode sealing rrerrber 5
is not particularly Jlimted. Cenerally, however

[pasEe Thaas;n@apqﬂlaml of tha al@fahmﬁ@l@trqlworsameddn the anode 3

A G B AR S e i
B

whose ‘sur

' o@ﬁtaﬁh@d an oHe cathodestliealkalihe rebetrodftccampeinedrinahe eppde may

al | oy can be produced. \Wen the 15 surface to be
hayed bxgh@n allpdl gorsgatmtingend mayheoniabye l%l'@flr iggpunt of

ur{gmm 1011 bismuth ion, or tin ion.

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

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

cellophane film, and a liquid absorption layer such as vinylon-rayon mixture
paper.

[0057] The material of the anode sealing member 5 is not particularly
limited. Generally, however, a three-layer clad sheet (a nickel layer 5b —a
stainless steel 1ayér 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 -
thereby the anode sealing member 5 whose surface to be located on the anode

3 side is formed of copper or a copper alloy can be produced. When the
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i ncl udes copper or a copper alloy, the local cel
reaction can be inhibited relatively well. [0058] The
cat hode housing 4 is made of _pickel-plated iron, for

i nstance. 5 [0059] The mat er 2l of the gasket 6 is not
particularly Iimted. Exanples thereof, however,

i ncl ude resins of polyethyl ene, polypropyl ene or
rubbers etc. The gasket 6 has, for instance,

PR R MR L T

iHE18aES BpIR drin éHpEQF hBdy, thedofllicb Fohdtiéh edrkBé inleibited

battery produced by the nethod of manufacturing a

| relativeldy welle al kaline battery according to Enbodl ment

bk 5 S B e
a{]oﬁ‘ﬂdxﬂﬁtﬁkéﬁa&f 5ﬂg gg?]&éteé 3 hét lljltfcﬂl M q?( 9. 3 Eximples

aiming an ano Ive na al'Kal ine

)

-tﬁél%f redwdwr) ﬁcﬁicﬁel%§ﬁ@ dﬂpolﬁetazwn@dp&@gﬁ@ﬁ@ﬁmrmers etc.

seal |ng a cat hode housing 4 with an anode seal ing
Thergrakes 6 hais; forangtagicet ad aboulay shapergpukkas ae {nedwmpeadneross
cathode housing 4 and the anode seal i ng nmenber 5.

] The anode 3 contains, for instance, a powdery

rial 20 and'an al kal i ne el ectrol yte.
[ﬁ‘lﬁﬁﬂaﬁe i

|ve material is made of nmercury-free

zinc @h EnB@dlﬁibfn\t -4, tB& débdieptiadnt fydirddied apadfutbon-type alkaline
contains nost of the alkaline el ectrol yte included in

battery producedyhyethel mathodeofaarsfactufisgashution: maﬂiaéme
i ncl udes ress- for med dy and an al kal i ne
b@F‘@é’Ylaﬁ?‘iygé‘?g ta Eﬂlhﬂﬁ%’@ﬁ ?ﬁe press-for msd body has been
e r .
Libect i R i S e G s e e

pRésent @Rt MeAE td ¥ Hubtinetypal alkalife batteiy éntvdiich axiat@de 3
manganese di oxi de, argentic oxide, nickel hydroxide,

cem@nmmara avodeiacive/magenial and pnalkaline elestiobiriens disposed in

oL o bt b Aalist fisatRete haming Ak hofnyind dyysealing
| 4&&9@3 5@&&@@%2(% %%ellﬂg ]ﬁ@g@g PhdtieRh L %Fﬂné;da;@ég@mg 4

or 1 nstance rawm n three-layer c
apd thecltrldelsasling piembér 5t ai nl ess steel |ayer

[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 battery.

[0063] A cathode 8includes a press-formed body and an alkaline electrolyte
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) of a
cathode active material such as argentous oxide, manganese dioxide, argentic

oxide, nickel hydrozxide, etc. and a conductive auxiliary such as carbon black,

| graphite, black lead, etc.

[0064] A separator 2 is disposed between the cathode 8 and the anode 3.
[0065] The anode sealing member 5 is produced through, for instance,
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5a - a copper or copper alloy layer Sc). The anode

sealing nmenber 5 includes a folded portion 5z. The
anode 3-side surface of the i&ode seal i ng nenber 5

cont ai ns copper or a copper | oy. The gasket 6 is

hel d strongly by being 5 sandw ched between the

cat hode housing 4 and the fol ded portion 5z of the

anode sealing nenber 5. [0066] The button-type

c%:agvbﬂéé gg a E@%&%}\aglé e%ﬁliaﬁcéhlégﬁ ta ﬁﬁ'ﬁi ﬂ;!yr?% %2——: a étatalﬁ%ts 5 i,?geel layer

€ anode seal 1 ng

FANOo ﬁ%o?ﬂé&”& éogpeﬁ Alla¢ layak 8d). tRe anpde se&dnld AT EImcludes
e anode

5 and 3. e nmetal layer 7 10 includes a

abfabde chpartionaiz. c diteadmdegB-sidecsurfam dithe easde sealingmember 5
D oy
ek PR IATE S Bl 50 R B g e

aAHRIB\eBALing ReeriBd 25, | ayer 7 actually is far thinner
t han t he anode 15 seali nwn‘oer 5. [0068] The
t

[6066]o Theyipeten katd alkabiaethattery loncludespr wetaltlayer 7 that is
enbodi. pent is . prodyced. by the nethod, of manufact yr.in
isnoget Bty the Ratde ealing BEbes dchdifiepeste 3 and in tintact
: ] ' f s i S
TR FER feaREF EEmIlS SERPATLNER, 8 THOSROELIER ),
ihéledes Weask Mthtefic] caltathelngr 1166, atnd\gt leBstanagidtyl M selected
[0069] As shown in FIG 3, the anode 3-side surface of

frdre thegadup eyrsisting phigidives bismth, anid jn,ovithddesyetal dW
patts 7b formed of .the netal .M Preferably, the :
haxingearasaiedint Sibatsﬁé“?t@g‘ﬁéct i ve segregation parts

[@’@sﬂst@; %ggﬂfﬁégg;gmd HrGdVOnca R SBYHOR! the &E&l@%ﬁ?‘ Bhat is

I ane réspective segregation parts

tRick. 9HdWevkd, @ mi¥a Napaich asiuallyds fsethiagat tlean plae baode
7b are forned in the anode 3-side surface of the netal

spaljeg membersper sedl y without concentrating in one
DT PR B AR e Satisy otk g Eomsryem B Gt s

H&H&g HEAEhdd of HaRLA RGNS b H%%ﬁé all@8dfile Hatt
pi\ccor |ng Y, _t@he 30 gener at ﬁ%rllllgonaf ﬁ@or ogen gas ° ranery
ascqrdinaty Enthodhenell f - Elnico sihenzareaation of hfdidgenlghs is
.zinc can be inhibited effectively. .
inhibited during storage and the battery is prevented from swelling and
deteriorating in capacity.

[0069] As shown in FIG. 3, the anode 3-side surface of the metal layer 7
includes 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
respective segregation parts 7b is 0.1 um to 10 um. 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 base

material 7a can be prevented effectively from corroding even if a small
amount of metal Mis contained in the metal layer 7. Accordingly, the

generation of hydrogen gas accompanying the self-corrosion reaction of the
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~as less than 10 gm and the

[0070] The thickness of the netal layer 7 differs

according to the ratio of the netal Montained in the
netal |ayer 7. The netal Iayfﬁ 7, however, is as thin
i ckness thereof is
preferably 0.5 mto 8 5 m Wen.the netal layer 7 is
thinner than 10 m the generation of hydrogen gas can
be inhibited without reducing the internal vol une of

AlEea PRl LAY S Rpd80@R ¥, 1.e. without hindering an
y o

increasée I n capaci the battery. [0071] The base

[0BTEr Mhe thidkreds bBtige MetalNayét T AHfGRMHRbFIIAY t8Ehe €a36 of the
one 10 netal selected fromthe group consisting of

rhetal dicortiagmad n thenoetdldayeasien Themdsatlbyentilehpwever, is as

ontajns the_zinc alloy, it can be expected that the
tehes kep SRAB 0N %5@?3@5@%@% ref ip FEPBrg 0.5 b to 8

r : C ' e
B ot e 638 Pt B e P 06 R e
héideye %és &in Bé VEBited SvithAe fedAmMnpOiHeG@kdthal vblure of the
preferable 15 that the nmetal Montained in the anode
hatteird eonsidéwaddy, dfe. mwithowsthihdéripg anzinciense in cgpaciteef the
mass per unit area. An excessively |arge anount of
hakedy- M however, affects the dischar ging

IRREIE T S s e S AP AER Hlt Y corktBfinB Rl Begst one
rhétiBEeléctRd Tromrtdbirahp YorsiBAaS opAidiu, hiahash afndtif01 When

mg/cn2 to 0.125 ng/cn2, nore 20 preferably 0.005
thg bea@mageiabeontginnthe zne alloy,tihean pe ekpeetsihat the

/c ta 0,05 /cnR. . [0073] ..,T.he er unit area , .
eperaRn, A iR A AGERPP S Rbbihe Mociten Bemede dRaterial

7 _ ) :

oty el both & RiEbleletBlS FAUEMEE 2 MO e et a
[0OTR]MFromhibehvibpeiittadipRekriting Hacdtdalcon®dhe, it is preferable
el ectrolyte, selected fromthe group consisting of an
thatithemnietal, Mecobitaimettinithe anode d sade pwrfpenof e metaldaxer 7
in the concentration.of the,above-nenti,oned netal jon
Ve AR T B P BRIt TE e APRIT PSRl derruPPoEnse] Bittel 4
h&%tv Eléta%{eﬁigrtk{?gdﬁgaﬁggggc#%%g In the gg%g%ntAf%cto I on (1)}% the

rhdtal MEt@altaimyd M thad doske 3-srlensirfilce Mf ohé avetabhlayed Fdexs
30 nmass per unit area. 18 [0074] Fromthe viewpaint of
peefesahlyvemasp pey anit argaat AOG] mglcawt fodilng me/emZgmore

preferably 0.005 mg/cm? to 0.08 mg/cm?, and further preferably 0.01 mg/cm?
to 0.05 mg/cm?. , .
[0073] The mass per unit area of the metal M contained in the anode 3-side
surface of the metal layer 7 can be adjusted through adjustment of the

‘concentration of at least one metal ion A, which 1s contained in the alkaline

electrolyte, selected from the group consisting of an indium ion, a bismuth ion,
and a tin ion. An increase in the concentration of the above-mentioned
metal jon M; 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 concentration of the metal ion M;allows the metal M to have a reduced

mass per unit area.
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preferable that a | arger amount of the netal Moe
contained in the total anount of zinc and netal M hat
are contained in the netal |ayer 7. An excessively

| arge anount of netal M ho er, affects the

di scharging 5 characteristics adversely. Accordingly,

the content of the netal Ms preferably 0.01 wt.%to

30 mt. % of the total anmpunt of zinc and netal M hat

[?0’?4]‘: o] f}f‘ed?'b%ﬁbﬂﬁ df%h@htibé%%’re@ent’fﬂ%%ﬂfé G ortd®ng, it is
ower Iimt of the content of 'the net M's

preffrabRifhat atlat @asimOuidt wtthomorildl/beebataibby iathe total
least 0.5 wt.% The ugper limt of the content of the.
ameunt of Anppnd aretpl P/ timtiregonaised in e matpblayer 7.

ferably 5 wt. %ol | ess.- [0075] Fug .
RS AR ne honheclt metel - SR Star, RGP iichreing,
| Ig@ﬁ,ég t Lslad) 17
cggf%tgﬁgggg%?%rﬁeién%ggo S€ ?’i tr% ('%mgel %%kﬁ‘échgs sho%lsi n
préferaBli 0.6x anphas 30fwi. Yeofl theubthlpasdumtoof #im¢ end aketal A/ that

i nclude an asphalt pitch, aliphatic polyamde,
are gontained i biee pietal leyer 715 Fupdrsmore, thedever dimij of the

ReGERt A5 1ot ROl el atfeert B1GFLo4 S atEell o
1855t 0.9t %St FHE _%gﬁe{’ BRGE bF LR bt HBYE 1R e H8E pP&ferably
the surface, whi faces the gasket 6, of the Tfo0lded

1090w t.Yoor lezs,ahotdereferatity 5Seal boruy lomnber 5. [0077] The

N- am nonet hyl derivative of a triazaole conpound has
Q4 §rurbhermerer # Jiqwd pacikisgaateraldnst shavwe e the figure) may

b Shon st eR she eBO & RTREY il ap T RALRLT Bab e dipce
sbABn@ A8 he:35 8k dRowHThaeIe. FA.t NExARQHR TRRE 174@i ABAREh

5 contai ni ng copper. Hence, when a coating film

nhatenizd in¢lude al-asphatingtdhy laligniticgtalyemote, #lubrinaAwised oil, ete.

[GREN o s hrR R POREE U 96 EhoNn3R Lbp RENEOLBEIRInE an
l.i 5. | kal j lectr gl

¥ 5y LSBT R B Bl bl B g o 1 Gt

pesRGrAAR: AlayBaghrovidedsh fHe stifSess QHIER A% the 28sBA6, of the
be. prevented certainly fromoccurring. In this case,

faded ipqnti?ln lrﬁacolf itlmey Z.nadeeséadingkmyenﬁmrcﬁhs plos ed get vvec;n t he

[ [ 9 ) 6. .T i qui [
(G800 e Niamigoairehy! dorvamvart »irisrae cropprat 1o Fro
AP KRR RS N hREnE AR e aed Al DBIERR Bbund

contained in the coating film therefore chemically bonds strongly to the anode

3-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 provided on the surface, which faces 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 packing material may be disposed between the coating film 9 and the
gasket 6. The liquid packing material can prevent the alkaline electrolyte
from leaking from between the coating film 9 and the gasket 6.
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[0078] Next, the present invention is described
further in detail using exanples. The present

i nvention, however, is not Iigited to those
exenplified in the exanples. [0079] Example 1
Production of Al kaline Electrolyte Aliquid mxture
obt ai ned by addi ng 550 g of sodium hydroxide (with a
purity of 96%, 100 g of zinc oxide (wth a purity of
BRMplegnd 10 g of indium hydroxide to 340 g of water
was stirred for 20 mnutes (at a stirring rate of 10
[a6T8] Next, tHeubseenteimveytion G4 descrifedfardrerfinrdeheil usirse

addeqd to the liquid mxture, whi¢ch then ,was stirred
SRSMPAPIDt helke PYpsahinvertion haweyes ig W@ﬂpﬁl\‘f\éﬁ&ﬁ’ tii@%o

1 Lk qui pxfure thus obtained was allowed to
e%?]?ﬁ&ﬁgp%lthg;ékg%@n‘%enperature (25C) for three days.
[0tEs]e @idaekpletine supernatant liquid was collected from
the i qui dp m xture and thereby indi um hydroxi de that

15 r efrodrectiomoli Akkaline Eleatsolydeoved. The supernatant .

liquid then was used .as,an al kaline electrolyte. . )
[ooso}l o\ T © by @950 Bof gpdinm hadroxide (with

oG5 %P 200 2P Bl da I Pl bR DR 5 10 6t indtium
hiyaRsHiae toBag guf witeP @hskiivied for' B nfiRutesl(héla)stirf@ rate of

I ndi um concentration of 20 the al kaline el ectrol yte )
1588 1780. pPubsGjuenthy 1§10 giof wates fether was addad kalthediquid

nggﬁ%e'l e g{lﬁ%lg us%gp Iggirt n @?qtqggghg%gtﬁpg{,ﬁ;% at a stirring rate of
1880558 a0 rlgﬁ?& ol 26} “Eﬂut%rbbtgibn'%ﬁ%ﬁb Jal?&vecf‘ sl 41917 at
n he a i one

eachn-were a yzed Uusl ng ove-1nen

réoxaltgaperafiR€2d° o tleideanyef Bhbi@ifierlthe/siiledtathi@iquid
(a nickel layer/a stainless steel (SUS-304) sheet/a

waspoedecteddyem)the diguad ohistiumsand thereby prdivet bydiaxdde that
shape wusi n ess. The ¢l ag, sheet thus.punched out
repatdeedlalvil Racseagd: lhe s paraARHELaHY i, wis used
L N1.ELG . Th d li nmb
ag%ﬁg%néF%r uUsS an anode sea |ng ne er was )

2 the other hand, a cathode housing
(00818 The hhditeh coh@herhticrDaf tsalkalinp ehRerodpte whs hAABIAd

A m xture conposed of 110 of argentous oxide and 20
ugpgodn ICP (an inductive couplingT?lasma emission analyzer) (‘IRIS 1000,
manufactured by Nippon Jarrell-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] Production of Battery
~ Aclad sheet (a nickel layer/a stainless steel (SUS-304) sheet/a copper

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

sheet thus punched out was processed into a shape having a folded portion 5z

~ as shown in FIG. 1. Thus an anode sealing member was produced.
- [0082] On the other hand, a cathode housing made of nickel-plated iron was

prepared.
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" manganese di oxi de was prepared as a cat hode active

material while 2 ng of black |ead was prepared as a
conductive auxiliary. A nixtgge obtai ned by m xing

t he cat hode active materi al d the conductive

auxiliary was 5 press-forned into a disk shape (with

an outer dianeter of 6.3 nmand a thickness of 0.9

nm . The press-forned body thus obtained was placed in
[bbs3lc & heekirb @Hﬁp@ge&laﬂ 10 ﬁ%@ﬁtoh@%d@énd bBRRgE 6f

on the press-formed body. Subsequently,
mapgadserdiexidbods mrgardtbas amatlm&eracfa@mmmnal while 2 mg of

in&r:eg ated with a small _anmpunt of al kal i ne
p m/quepw%ﬁéa Epevetiva guxHigsy he mixiuee ghigired by

kg e ARG e mSRPERR R R LSa iR Gty ¥Rs'

PIBESTRIASIngo b@iﬁz 8Hapd (WiH G &Réﬁaﬂmﬁ&e@ omﬁcs AR B
pol ypropyl ene filmtreated to have hydrophilicity, a

thirkinephaf@.9fminh  The prosyformedayly tlﬁﬂu)stdhtmdpﬂis placed in
008 1 Faor the angde active material, 37 of
ca fhausing aad 4 qeaﬁratys themas dispased @ngm BYess f@fmed

h
b%&asz sk the TR0s SiRRed bERCRES thd Snprailh SichFas
iRdp e with aagehll betburl?-of a1y cIBérblyRé nﬁéiﬁidﬂ@d above.

hydr oxi de was prepared with respect to "100 wei ght
Tarstthestateheheredde achodeandthe separaftrewaredispasdd inside the

_ teri.al the i pndium hydroxi de, and npst of the
cafose ik

e haisingwes shiaieeder dhaiseparasor nepsbherain was a layered

HFRREA R b8 B B0RF BoaThl A BB padito Tatk
manob(gqﬁe usgﬂ?mv@euobhaﬁ@tﬂlﬁﬂ QnAOHEYRE- n&ﬁﬁita?e phbdy. t he

nmember, with the gas bei ng
[@Gﬁzﬁr Fos tle ahed@befn\mmtefﬁhb raaaﬁg@f merbumﬁ:eelzuﬁd aley

days but nty al kal i ne battery
Pew Hgﬂﬁh&gféi’zﬁbﬁ%?%éﬁﬁ Frap Brepared Hals

: ?%rrre%i %ﬁ% e-s %062%5]% g{:@l H]fq&ﬁhgng%ﬁ%ég mginum

IAeiddesion, d.ﬂ@.’% iRl endiul BYFdxidwak RednRith respect to
El ectrol yte A%[}Il quid m xture gbt ai ned b)ﬁggdl ng 850 gp

160 megh%Bwﬁﬂﬁf/hﬁ auml;teacm aiteiala  Jlnei awyodsf @B material,
oS o B S el
t(SEe@Héleﬁi ¥ coestd f)ﬁi’iﬂﬁ' the anode sealing member. The mixture thus
obtained was used as the anode.

[0085] Subsequently, the cathode housing was sealed with the anode sealing
member, with the gasket being interposed therebetween. Thereafter, it was
left at 60°C for two days. Thus a button-type alkaline battery (with an outer
diameter of 6.8 mm and a thickness of 2.6 mm) was obtained that included a

metal layer formed on the anode-side surface of the anode sealing member.

- [0086] Example 2

Production of Alkaline Electrolyte
A liquid mixture obtained by adding 850 g of potassium hydroxide
(with a purity of 85%), 110 g of zinc oxide (with a purity of 99%), and 10 g of
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rate of 1500 rpm). Subsequently, 525 g of water

further was added to the |iquid m xture, which then
was stirred for 20 m nutes (2i a stirring rate of

1500 rpn). The liquid m xtur& thus obtained was

allowed to stand still at 5 roomtenperature (25C) for
three days. Thereafter, the supernatant liquid was
collected fromthe liquid m xture and thereby indium

ﬁuﬂjlﬁﬂy@fmhﬁétto 5'2% @W&ehﬁ '%sddsss?tﬁlrlé& G0 n&ﬁﬂ?é‘se(‘it aHifring
super nat ant hen was used as an alkalin

rateof Im(yrpm) Trﬁubdelqabntly, 5%z of wiajmefmthnraivm@ dd&(aiito the
ppm.of_  indiumjon. 10 [008 Thereafter

Lgyid MW@ Walnre]a |thwé “@étﬂt@mfl fmfs%mma@édat A stineEinggate of

f@@”er 8 e HR e Pas allpwefie shd sill at
'tﬁ%p’iﬁ‘gtﬂreo(f255@ﬂfowfhpéédd% derHadbs Rer, %ﬁe &u; ﬁé&rﬂattanpﬁquld

96% and 0 g of zinc oxidé (with a pufit
v@&@ccgleoted fnah:ethe/hgudtmmtanb ﬁmi tBé)reﬂﬁynut]ﬂBn (tg:ﬂramde that

stirring rate of 1500 rpm. Subsequently, 10 rgt
repiined Hpdisselved wasrezaened. t a‘herﬁmearaat@trhwd hen was used

whi_chi, t hen rr s(atast i n
%ﬁaﬁnﬁé@ﬁf&%’a B3y Y SlaBa Bt gtct Dbl 44 fifp of
inasimasiled to the liquid mxture, V\hlch 20 then was
stirred for 20 mnutes (at a stirring rate of 1500

[6p87]. THeee aﬁtem aduthinctypeealkhline batrp echsyaodacédiethd same
stand stj II Eoomten'perature (25C) for three days.

DIRIRREAS Y X XW% pernatant liquid was collected from

xture and thereby indi um hydroxi de that
Q@l ne%%ﬁglrgssol ved was renoved. The supernat ant

|'i qui ®rbgsivyest ABQGinRElRArBly#al i ne el ectrol yte. 25
The al kal i ne el ectrol yte contai ned 104 ppm of i ndium

i on. PObgeld Midueabbeinedbpaddon: 550 oflskdiviondylastide (with

S Bl A
P Y58 selrled W5 ST ARRTEE 2 BBt B SRS Foal TR
S«lﬁ%tsgt??éaiﬁﬂ?}t 100z ép@ld!ﬁh%ﬁrﬁﬁtﬂb&vﬁ addQle Sl liged mixture,
which then was stirred for 20 minutes (at a stirring rate of 1500 rpm).

Thereafter, 450 g of water further was added to the liquid i:nixture, 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

liquid mixture and thereby indium hydroxide that remained undissolved was

removed. The supernatant liquid then was used as an alkaline electrolyte.
The alkaline electrolyte contained 104 ppm of indium ibn. ' |

[0089] Thereafter, a button-type alkaline battery was produced in the same
manner as in Example 1.

[0090] Example 4

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

‘in Example 3 except that 1 weight part of indium hydroxide was mixed with
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[0091] Exanple 5 A button-type al kaline battery was
produced in the sane nmanner as in Exanple 2 except
that 1 weight part of each of,indi um hydroxi de and 5
bi smut h hydr oxi de was m xed th respect to 100 wei ght
parts of anode active material, and an al kaline
el ectrolyte having an indiumion concentration of 69
ppn1mas used. [0092] Exanple 6 A button-type
[ me manner as
ntgggb%%hgﬁy%¥@§8?5?ﬁ%§ng%yﬁ%&g ?Ppart of each of
[Owl]ur’ﬂ‘,){a)tdﬂ@)a de and bisnuth hydroxi de was nixed with
respect. to 100 wej ght parts of anode active material.

[ 00931A Bxwetapitepe ajkabimethntteryeaspreducad ip she sppevpanner as

iR TR 4 E’aﬁe?ﬁ&h%rf&'ﬂ%hﬁwégéag%ﬁmﬁi%%mﬁ@d%
b%énu gf %w&e&@d%&% et{?)iéWeﬁ hi Q&%Lfanode

Exanp tton-type a attery roduced

alctlvé eateeid, ambhaealladind éle&ral'mb tabirgxee mdmhﬁionl
ight part of tin oxide (SnQ2) was m xed with 20

Cﬂ@@ﬂz@@@ 1@@0ﬁ@%pm whe usedt s of anode active material,

| ine, electrolyte containing 150 ppm of tin
[m] éﬁ [ 0095] Conparative Exanple 1 A -

but t oalﬁuﬂ@nﬁ&@mgﬁn@%&% fHd%él&%Q thﬂ shine fafiRer as

manner anpl e 2 exceépt t I ndi um hydr oxi d

inixamoplebettep hithptapamaight part o?f@aah bﬁindlﬁn:ﬁhﬁd:iwmieyﬁ.ﬁd
and the anode was free from i ndi um hydroxi de. [ 0096]

besapHh by ivexidsgap reixed Avibly reenect §p a0 weaghtpanis of apgde
\@ rot%uc d in the same nanner as in Conparative

Xﬁ%ﬂ% 11 'xcept that zinc powder containing 3 wt. % of
[ORFF] Uk aasleysed as the anode active material. 30

[ 0097] Conparative Exanple 3 23 A button-type al kaline
bat t e Aybwiden hypelali@dine rhatteay saneprogdmeed imshe same manner as

in Example 5 except 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 b except that 1 weight part of tin oxide (SnO2) was mixed with
respect to 100 weight parts of anode active material, and an alkaline

electrolyte containing 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

alkaline 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 Example 1 except that zinc powder containing 3 wt.% of

mercury was used as the anode active material.

[0097] Comparative Example 3
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in Conparative Exanple 1 except that an indiumplated

| ayer was forned on the inner surface of the anode

seal i ng nenber bef orehand. [2398] Table 1 shows

contents of the indi um conpotind, the bisnuth

conmpound, and the tin conmpound with respect to 100

wei ght parts of the anode active material as well as
contents of indiumion, bisnmuth ion, and tin ion in

t he al Lne- et i g,cgpcg :
buttor%tﬂ%%gﬁﬁgﬁlmne b}gét&tt%fyitgs ggcor Pr%%%g%lgn%flgger as
1h CompPasttedOxpaphi 1 vecdptahnt aa ihdivonplatedA8PE wha &rineed on
1] 10 Content of Conpound_in Content of Metal lon Min
thadnuey ywifaen ofiheranadr sealing membenbsiorehans)

N R S e A
FHRRLT, 352 CHRIBEL AT RS R ERh g of the

apnodapictivé riiotepiil akived] A9e5tentxehipldéud i6oismaithien, and tin
000000 Exanple 3 [0100] As described below, with_
ipp gméhe alkalmecegtolytrs, Biith terpeghto thadmtteritype alkaline

batteries according to Examples 1 to 8 and Comparative Examples 1 to 3.
[0099] [Table 1]

Content of Compound in Content of Metal Ton A4;in
anode (Weight Part) Alkaline Electrolyte {(ppm)
In(OH)s | Bi(OH); | SnOq In Bi ~_ Bn
Example 1 0.1 0 0 789 0 0
Example 2 0.1 0 0 284 0 0
Example 3 0.1 0 0 104 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 0
Comparative .
Example 2 0 0 0 0 0 0
Comparative
Example 3 0 0 0 0 0 0

[0100] 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 initial discharge capacity
wés measured, and the discharge capacity was measured after high
temperature storage.
[0101] Analysis of Components of Metal Layer

Amounts (ppm) of zinc, indium, bismuth, and tin that were contained

in the metal layer were measured using an inductive coupling plasma
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batteries according to Exanples 1 to 8 and Conparative
Exanples 1 to 3, the conponents of the netal |ayer
were anal yzed, the initial di Zcharge capacity 15 was
nmeasured, and the di scharge Capacity was neasured
after high tenperature storage. [0101] Analysis of
Conponents of Metal Layer Amounts (ppn) of zinc,
i ndium bisnuth, and tin that were contained in the
difisdion! BYLfzeper ‘f‘aﬁl%aﬁs%@ds Hid R Ped Mnieheal df\ed ch bdtall (idium,
pl asma 24 em ssion analyzer. Table 2 shows mass per
hisinth, aratinf cwzhaimedand:he (anedewide swifscanfitheanetal rlle)yer as well
cont ai ned | e anoﬁ dsl de sur ace of the rret I

op el’&é’ teﬁ SRftecH 16?‘3996?6’(# FesRact P Hre EWOP t °f zinc

nd met aI M hat
éﬂ?@ﬁ%ﬁ%jﬁ%&‘é fire &%Iﬁ ‘?é&)w}f aéleelrﬁﬂgy?%loz] [Tabl e 21
[Vess] Heablujt Area of Metal Content of Metal M
Mcont ai ned in anode-Sidein Metal Layer Surface of
Metal Layer(wt % (m/cmZ) InB| Snl nBi So Exanpl e

10020000, 800 reU ) EXanpl €
30. 012000. 400 ?En ?E)' ) ExdPpitent of Metal M
50. 0200. 02601%. O() 013000 BietdldLayer
Exanpl e 70. 0] 180. n‘pl ¢ 8000. 025@@.%)3
1 nal o IEASIYSAN oo~y 4 IRV I-VATATAYAYAYA N sV | o
Eorrpa.r a.t I Ve - _I\MIIHI C wgﬁlul /I.t I EUU\J \J\J\.Bl |P| §n
Example 1 0.020 0 0 0.8 0 0
Example 2 0.014 0 0 0.5 0 0
Example 3 0.012 0 0 0.4 0 0
Example 4 0.021 0 0 1.0 0 0
Example 5 0.020 0.026 0 1.0 1.3 0
Example 6 0.010 0.013 0 0.3 0.4 0
Example 7 0.018 0.025 0 1.0 1.4 -0
Example 8 0 0 0.025 0 0 1.3
Comparative
Example 1 0 0 0 0 0 0
Comparative
Example 2 0 0 0 0 0 0
Comparative
Example 3 0.7 0 0 31 0 0

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

to Example 4, the anode-side surface 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] In FIG. 4, the base material containing zinc is indicated with a black
color while the segregation parts formeci of indium are indicated with a white
color. As shown in FIG. 4, a plurality of segregation parts were present

 dispersedly in the anode-side surface of the base material. ' The maximum
- diameter of each segregation part was about 1 pm to 10 pm. The metal layer

‘had a thickness of about 3 pm while the base material was formed of zinc and
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Conpar ati ve Exanple 30.7003100 [0103] In addition,
Wth respect to the button-type al kaline battery
according to Exanple 4, th node-si de surface of the
nmetal |ayer was anal yzed using 10 an el ectron probe

m cr oanal yzer ("EPMA-1600", manufactured by Shi madzu
Corporation). FIG 4 shows the result of the anal ysis.
The segregation parts are fornmed of indium [0104] In
aHife-iddiubhg8likpse material containing zinc is indicated
with a black " color while the segregation parts forned
[0105]nAheramxde-sideisurthes ofithh metabidyers abthobettonAspe

CITATLCRMV NI e
B2 onRoBE rllcroq AT AR (o bRLA HeBPs ShnacBRER by Shimadzu

do@?@fatldiﬂd Astamegmeﬁfes@fncélap dgré%%sﬁ;m@aﬁ@ cbBeaiR@SEbismuth

erial was formed of zinc an a zinc-indi um
aaldl thyse @itahjingtin was cd:enﬁrmeds uThamesxiefurhhiametat of these
| ayers of the button-ty al kal i ne batteries

saﬁr@gaapﬁ@am was mfpwshm%ﬁeés of papemgiprs o édewstong ofn
EPVA- 1600"
nﬁﬁj é\t%?ﬂﬁnggﬁ%?n%mﬁg&%%ggﬁﬁﬁlﬁar ation). Asa resul t,

[@I(ﬁeﬂfe%sﬁfelﬁgﬁf SﬂﬁﬁtlﬁpDE@hta%g&Gﬁbﬁéx ng bi smut h and
those containing tin was confirned. e nmaxi num
di ameflée bafttarhiype alkeline baticoizspacirdingbo Extimples 1 to 8 and

undr eds nanoneters to a few tens of m gronmeters
arakive xargipies lde Lyware E?epa[reéé@} P)aSes R gglgf

dg&pg&eghggbgig@g;vg& ARG O TN BH LA LURSANIRLS The

aeygb lalmalﬁi@ﬁ@ﬂt@ﬁeé wie@e 3]1»3@@& thideabese heBnRitaftRphere
each 15-kC2 discharging resistor was connected to

t@apbraium of2@3¢pentil thd final beltagerseached 1.20Mt mi;hglpby the
aline batteries were allgwed to djsch
déﬁc EARSCLLY AR dof AR ’%%%fa‘h%aéfl‘r g\?d%aPaﬁ;‘éleS of

chEREAERutton- g%er%ﬂ&ﬁt{éeﬁa&? b g %&la&r & P ARA ‘f;ﬂ Hi)écharge

Was measur e e nean va e of arge capacl
c@pacigach ten button-type al kaline batter| es was

calcul ated as an initial discharge capacity.
[0107] Discharge Capacity after High Temperature Storage

The button-type alkaline batteries according to Examples 1 to 8 and
Comparative 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. | '
[0108] Formula 1

Capacity Maintenance Rate (%) = Discharge Capacity after High -
Temperature Storage / Initial Discharge Capacity x 100 '
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[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 zing,
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 Comparative Example 1 that is not provided with the
metal layer.

[0111] 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 button-type alkaline battery according to Comparative Example
2. In the button-type alkaline battery according to Comparative Example 2,
zinc powder containing mercury was used as an anode active material.

[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 button-type




10

and at | east one netal Mselected fromthe group
consisting of indium bisnuth, and tin, with the netal
Mhavi ng segregated in the bagg material. As shown in
Table 3, the button-type al kdline batteries according
to Exanples 1 to 8 have considerably inproved
capacity mai ntenance rates 10 after high tenperature
storage as conpared to the button-type al kal i ne

. i . b . i not
e oA R R o ORPARLIVRIATE 310 ek b8 ™
mdimqdbdiediaget wak fotheed ohthe ahpde sedlind mvenbat heforehand.
@iﬁﬁrdingpto Exanples_ 1 to 8 had the storage

adndhe dutton-bmerikabine batterss mrenrding te Fgamples 1to 8,
St Mo S B SRR P Rt
RRpREARE straSRMPR fhd Bﬁttﬁg%ggé §1kalineb &% RCYSBEding to

contai ning nercury was use an anode act’i ve
Cathpatative ExadR 1, hewdier! loquitdypekaddmbi obsdrabtleri es

according to Exanples:1 to 8 include a smaller anount
INDYP ABREIGABILIEE| ected from the group 20

AT e
vHRER ¥ &elike fleb 8Bt 6r 3 phéyo W -EelAifc allB¢ 'iéjngééeid &4 86 anode

| ayer was formed on the anode seal i ng e
dotiemedtandl. TrOilShutton ttine hlktalme-Hatpearyadfiche ippesent invention,
atteries according to Exapples. 1 to_ 8 swel ling of
tgﬁ geperation; @is@frog% §R%1S indibited apd dhe batier is prayented from

' : u rage. .ln.the button-type
Heliifs Ah¥ Pl BIRE A ot A0y Db Brdeb il s a
;ﬂ'@ﬂiﬁ%’ Focebd, Githidhl £8kRH MWASy QP&ERVEBBionalIPDUSTRI AL
APPL BILITY [0114] The present invention can provide
a button-type alkaline battery in which nmercury-free
zinc or a nercury-free zinc alloy is used as an anode
10 active material. In the button-type al kaline _
battery of the present invention, the generation of
hydrogen gas is inhibited and the battery is prevented
from swelling and deteriorating in capacity w thout
usi ng processes, such as a plating process, which are
not enpl oyed conventionally. 28 CLAI M5
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[1] A button-type al kaline battery conprising an anode
containing an anode active material and an al kal i ne
el ectrolyte, the anode being gisposed in 5 a seal ed
space formed by sealing a ca? ode housing with an
anode sealing nenber, with a gasket being interposed
bet ween the cat hode housing and the anode sealing
menber, wherein the anode active material includes
mercury-free zinc or a ngicyMefree zinc alloy, 10
the button-type al kaline battery includes a netal

| ayer that is disposed between and in contact with
tﬂe anode seal i ng_nenber and the _anode, and the netal
[ihyer A hattoadspe alalmerhattenyomursiag mmapodeontaingng an

5583 g SR B LA SRS LB B B st
i i . N | N '
AAILNE SATHEL 8 U105 BASLTHEE ki3 F0y enin

méraber, with agiaskatbeink ihbaposddbetwiiear theagdhedk Bouding and the
side of_the anode includes a plurality of segregation
a@ﬁﬂ@ﬁﬂhﬁ&@%ﬁﬂébelt he netal M and a maxi num di anet er of

o Wb B R e o R
ntdrdl-trecWifé §l16y,t he netal layer has a thickness of

| ess than 10 gm '[4] The button-type al kaline battery
accor dhaputtonctiype mlldalinvdstgery mclsdusf anetaf laybetlaatdde
seal i ng nenber | ocated on_a side of the anode_incl udes
dishesed between-angdn contasy withsthesgnodeesanlingonempgs and the
| kal | battery according to claim1l, wherein the
aﬁg{%f‘{#ncl uded in a surface of the netal |ayer

| ocat ggb @ibtal BiveR itiluddies BAgSMatbAa] &ﬂfﬁﬁinﬁ%ﬁn&} Rind at least
area of 0.001 ng/cnR to 0.125 ng/cnk. [6] The

ohe et 1 peleatelddiromehb @rvep yoadstngiof indians kdémuth, and tin,
vherein a tent of the mpetal Ms 0.01 w.%to 30
with theymetal i ﬁ@%&@aa’feg@fﬂed Hathe hase matemal he netal

o 0 A o ) i

sWREE bNt R Bet£108  8NTocRedi difa RRIAHT tMe%rﬁfaie'iﬁél%HeQ ablurality of

w.%of the total anobunt of the zinc an
segregation parts formed of the metal M, and a maximum diameter of each of

the segregation parts is 100 pm or smaller.

{3 The button-type alkaline battery according to claim 1, wherein the
metal layer has a thickness of less than 10 pm. |

[4] The button-type alkaline battery according to claim 1, wherein a
surface of the anode sealing member located on a side of the anode includes
copper or a copper alloy. _

[5] The button-type alkaline battery according to claim 1, wherein the
metal Mincluded in a surface of the metal layer located on a side of the anode

has a mass per unit area of 0.001 mg/em?2 to 0.125 mg/cm?2.

[6] The button-type alkaline battery according to claim 1, wherein a

content of the metal Mis 0.01 wt.% to 30 wt.% of a total amount of the zinc

-and the metal M that are contained in the metal layer.
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the netal Mhat are contained in the netal layer. [8]
The button-type al kaline battery according to claim®,
wherein the 5 content of thg,nmetal Ms 10 wt. % or

| ess of the total amount of ?ﬂe zinc and the netal

M hat are contained in the netal |ayer. [9] The
button-type al kaline battery according to claiml1,
wherein the anode active rraterial is a zinc alloy

nt aip |
[g];ttery accord éﬁ%]a 5&9 ere| é)&habﬁ%(? ?\I%negemthe

cohtedit of ghé hﬁtabmratieésm 1lwea%tofahe total am@eitedthe zinc and
fromthe group consisti ngglof bi smut h, al um num and

thaln@ebahM[: aqarlemntmne@nn p@netlskbﬁﬁene baltfery _
B0 eyt aLng Gttty sy G b e, FilfrBh e
%@t'o@‘fzh? ?ﬁétﬁf WRCGPGH fgsr ié%s%lf@];}é&)dtgl awa %mﬁ@smc and

zinc al oy contains ppmto ppm o blst

thd ZletAh @/ bt oa-coyfEnad kalthaendtal 18y, accor di ng to
claim 10, wherein the zinc alloy contains 0.5 ppmto

pprhefb @Wmhmmlkphn briteryaceending preclaimal, ml@rem the

 batt to.claim9. .wh th Il
aade Getjya praterianii g S8 e CingRageE MR 207 18 “The

[m t Oﬁ‘h%ytﬁﬁ t - ﬁgd(geagu” tb%wexgp ﬂhﬁ’@t& afth @), MHerein the

rernt er cohprises at east one

zoengldesnflirsled reeingskidosan lbhst gionptalnbaited frog tiie group
i ndi um conpound a bi smut h conmpound, and a tin
0@@%‘9@95@ blEPl’G‘] mﬂm and R@ct uri ng a

(B¢ oot e AR aR R vaeay B et i Ui Syhopein the

d space forned b
Sea@ﬂ%éﬂtsma@ﬁpgm%mdp pi ¥ iR8RIed SP y

a cat hode 'housing Wwth an anode sealing

[p2Inbe Thevisuthor tymsddknlihe ibagtdrptaecpdieg tddhimd, wierein the
cathode housi n and the anode _seal ing nenber, wherein
pRdod O prmsaf tsmphni ng a net al

# Vot tgfhucit ol BSlink YaiB8 By Wt PEORR I plierdth he

ZH0G, thits GHYPen 88801 EBARBRid@en St and for a 30
predet'erm ned peri od of time, wth the anode and the

[24lode Thediithan- n_sqnmika]:he |bagtei'ysapomelnhgtn daim @, vehdrnin the
contact. with each ot

~ zinc alloy has a grain size oth 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.
[16] A method of manufacturing a button-type alkaline battery in which
an anode containing an anode active material and an alkaline electrolyte is
disposed in a sealed space formed by sealing a cathode housing with an anode
sealing member, with a gasket being interposed between the cathode housing
and the anode sealing member,

wherein the method comprises a process of forming a metal layeron a
surface of the anode sealing meniber to be located on a side of the anode by

leaving the anode and the anode sealing member to stand for a
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t he anode active material includes nercury-free zinc
or a nercury-free zinc alloy, the anode includes at

| east one netal ion M selectgg fromthe group

consi sting of an indiumion, bi smuth ion, and a tin
ion, and the netal |ayer includes a base nateri al
containing zinc, and at | east one netal Mselected
fromthe group consisting of indium bismuth, and tin,
et TN R B SR URE AR 1588 Bling member
Beithd dispoyfbsdbk ed beén baitaet witheeadr stheg t o cI aim 16,
wherein in the process of formng the nmetal |ayer, the
al kal |the a@bé@ acbvy matevial inclindey mArcurgtiaee riog ava s
used. .The.met hod of manufacturing a button-type

BPYeY et?é?‘f 8l0¥ according to claim 16, wherein in
Itge P%RE gﬁﬁa@inémaég 201eh0Eo B hidkal R4S %séﬂaﬁﬁ ]E?onrgrfﬁg &roup

formed using a mxture cont al ni ng

cehewrtihglof ae, mﬂhﬁn&ﬁ@d@bmﬁumoﬁahﬁd lactlin ieMcaral | east
one conpound sel ected fromthe grou consi sting of an

| nd| uﬁh@@tﬁt@hlﬂera\n@uémaﬂpa@@mﬁm | copf@ining zinc, and at least

R I R T S———
‘tﬁé gqétﬁﬁ 5@551;;' s%gré\%]t Q@ﬁ@'ﬂ&eﬂ %{E@n&i kal i ne 20

el ectr yte as a co ration o east 100 ppm -

[170] The wethddbfohanafuctadahy b hgten- bjzﬁd alkalinedattery
al kal i ne batte% accordlngto claim 16, wherein a
acer1UiRg toelaim d 6 moreseinein thegpnessrset fomm&ﬁhe wetaldayer, the

etk SiEn S L1e b8y 30 A0S I IR mERRASE 29is eSQPPEr all oy

[18]  The method of manufacturing a button-type alkaline battery

according to claim 16, wherein in the process of forming the metal layer, the
anode is formed using a mixture containing the alkaline electrolyte, the
anode active material, and at least one compound selected from the group
congisting of an indium compound, a bismuth compound, and a tin compound.
[19] The method of manufacturing a button-type alkaline battery
according to claim 17, wherein the metal ion A; contained in the alkaline
electrolyte has a concentration of at least 100 ppm.'

[20]  The method of manufacturing a button-type alkaline battery

according to claim 16, wherein a surface of the anode sealing member located

-on the side of the anode includes copper or a copper alloy.




