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The invention relates to alkaline primary cells
comprising a zinc gel as the anode material, an aqueous
alkaline electrolyte, a separator and a cathode material
containing manganese dioxide.

The cathodes used in alkaline primary cells
customarily comprise manganese dioxide, graphite and a
binder. |

Additionally, electrolyte, surfactants and
further additives may be present.

The manganese dioxide is used, particularly in
the form deposited electrochemically (EMD), as the active
cathode material.

Synthetic graphite of ‘high purity or
alternatively expanded graphite, prepared from natural
graphites, in the form of a powder having a typical
particle size of, e.g. 10-50 um in the case of synthetic
graphites and particle size of 1-20 um in the case of
expanded graphites, are added to the cathode material as
electroconductive material. Graphite has the function,
when uniformly dispersed within the cathode compression-
molded electrocde as a conductive skeletal first-order
matrix, of ensuring the electric charge transfer within
the cathode. Customarily, the graphite content is from 7
to 10% by weight when synthetic graphites are used. If
expanded graphites are used, it is possible, employing
special blending techniques, to reduce the graphite
content to about 5% by weight, an improvement in the
discharge characteristics of the cathode being achieved
at the same time.

In many cases, the cathode is composed of cathode
rings inserted into the cell jar. The mechanical strength
required of these cathode compacts is brought about by a
binder. Modern fabrication plants for alkaline primary
cells run at very high speed. Thus it is possible, for
example, to achieve a production rate of 1000 cells of
size LR6 per minute. These so-called "high-speed lines"
pose certain minimum requirements with respect to the

mechanical strength of the cathode rings which are
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Customarlly, tmtmmphpreceemeni‘his f ham 7adverse effects on cell
performance.

Typical binders are powdered plastics from the
group of the polyethylenes (PE), polypropylenes (PP),
10 polyethylene terephthalates (PET) , polytetrafluoro-
ethylene (PTFE), polyacrylates (PA), polybutadienes (PB)
and block polymers or copolymers of the abovementioned
compounds. The introduction of binders in the form of
aqueous dispersions is also known (e.g. PTFE or PE
15 dispersionsg), the added water likewise having some of the
characteristics of a binder with respect to the cathode
compact.
The cathode material further contains additions
of alkaline electrolytes, preferably agueous potassium
20 hydroxide in concentrations of from 10 to 55%. Binary
electrolytes such as KOH/NaOH or KOH/LiOH and ternary
electrolytes such as KOH/NaOH/LiOH can be used.
Electrolyte is meant to £fill the pores of the
cathode to achieve ion conductivity in the cathode. A
25 number of positive characteristics are thus achieved.
Thus the use of binders can be entirely or partially
dispensed with, since alkalis likewise have some of the
characteristics of a binder with respect to the cathode
compact. A suitable choice of the amount of electrolyte
30 allows an optimum porosity of the cathode to be set, with
the result that the diaphragm resistance of the cathode
compact is minimized. A reduced diaphragm resistance in
turn distinctly improves the performance of the complete
cells. A cathode comprising, e.g., 6% by weight of a 50%
35 strength KOH elecﬁrol&te iﬁproves the discharge charac-
teristics of the cells fabricated therewith, compared
with a cathode containing much less or no electrolyte.
Moreover it is possible, by means of a high concentration
of the electrolyte, to distinctly reduce post-storage
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customarily makes use of so-called carousel-type compres-
sion mould. These carcusel-type compression mould as a
rule are made of special steel alloys which are subject
to significantly increased wear as the electrolyte
10 content in the cathode formulation increases.

The addition of surfactants to the cathode
materials improves electrolyte uptake of the cathode. The
surfactant is customarily added in very low concentra-
tions of, for example, 1-100 ppm, based on the cathode

15 weight, and can be added to the cathode mix both homoge-
neously and applied to the graphite component in a
preliminary step, to reduce the hydrophobic properties of
the graphite. '

Customary surface-active substances can be liquid

20 or solid and may be of the nonionic, anionic or catiomic
type. Thus, for example, aliphatic fluorine compounds,
aromatic and aliphatic phosphonic acids or polyethylene
glycols are suitable.

A drawback of such surfactants is occasionally

25 observed, however, in that these, owing to their high
molecular mobility, reach the zinc electrode as the
counter electrode and there, with certain discharge modes
(e.g. pulsed discharge), cause the voltage level to be
lowered.

30 Further additives used include, inter alia,
titanium compounds.

US Patent No. 5,342,712 proposes anatase TiO, as
an additive to the cathode. The addition of f£rom 0.1 to
2% by weight of the titanium dioxide modification anatase

35 to the cathode material of alkali primary cells is
claimed to enable an increase in the period of use by 15%
with higher currents (3.9 ohm discharge).

What still remains desirable, however, is a dry-

component cathode, i.e. without added electrolyte or with
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avai l able for active material. Furt hernore, nmany binders are
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carousel-type compression moulds for cathode fabrication,
5 which results in cost savings in the production process.

It is an object of the present invention to
provide a solution for the abovementioned problems.

The object is achieved according to the inven-
tion, in that the cathode material of alkaline primary

10 cells contains 0.1-5% by weight of alkali metal titanates
and/or alkaline earth metal titanates.

Preferably, the cathode material of the alkaline
primary cells contains magnesium titanate (MgTiO;) and/or
calcium titanate (CaTio,) and/or lithium titanate

15 (Li,Ti0,) .

The addition of magnesium titanate (MgTiO,;)
and/or calcium titanate (CaTiO,) and/or lithium titanate
(Li,TiO;) to the cathode material improves the discharge
behavior of the battery and reduces gassing in the cell.

20 The process according to the invention for
fabricating alkaline primary cells comprises the addition
of the alkali metal titanates and/or alkaline earth metal
titanates in the form of a powder to the cathode material
having an electrolyte content of from 4 to 5% by weight.

25 Preferably, the alkali metal titanates and/or
alkaline earth metal titanates added to the cathode
material have a particle size of from 0.1 um to 200 um
and a BET surface area of 0.5-500 n@/g.

The alkali metal titanates and/or alkaline earth

30 metal titanates are preferably added to the cathode
material in a purity of more than 95%.

The present invention is described with reference

to the following examples.

Example
35 Cathode mixes comprising the components:
TV 86.0% of EMD
9.0% of graphite
4.5% of electrolyte (50% strength KOH)
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et hyl ene (PTFE), polyacrylates (PA), polybutadi enes (PB) and bl ock
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concentrations; of from10 to 55% Binary el ectrol ytes such as KOH NaOH
or KOH/ Li OH aﬁc?nlpe?“ﬁh‘{%f el ectrol ytes such as KOH NaOH Li OH can be used.
Electrolyte is meant to fill Md®iQaores of Magmesium &tit@d@tteo achi eve ion

conductivigy in the cathode. AT, nunber f; A i@ ateristics are
t hus achi eved. Thus the use of binders can be entl rely or partially
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For comparative purposes, a cell (reference cell)
without added titanate and a cell containing 0.5% by
weight of anatase TiO, in the cathode material are fabri-

10 cated.

The mixes are granulated and then densified to
produce annular compacts. These are pushed into the cell
jar, after which the separator is inserted, either in the
form of a honeycomb or in the form of a convolute

15 separator. Then the gel-type zinc electrodes are metered
in. The =zinc anode comprises 68% by weight of a zinc
powder having a particle size distribution of, typically,
50-500 um particle size and about 32% by weight of an
alkaline electrolyte (e.g. a 40% strength KOH). This

20 anode is additionally admixed with small amounts of a
gassing inhibitor (e.g. In,0; or In(OH)3), a gelling agent
(e.g. Carbopol 940), a surface-active substance (e.g.
glycol, polyethylene glycol or a fluoroc surfactant).

Table 1 shows the results of the experiments with

25 various titanium compounds in terms of performance and
gassing. This demonstrates that MgTiO,, CaTiO; or Li,TiO,,
as well as improving the continuous and intermittent
discharge characteristics, also reduce gassing of the
cell.

30 Figure 1 shows the comparison of an LR20 contain-
ing CaTiO; (1) with a reference cell (2) with continuous
discharge across a 2 ohm resistor. At switch off voltages
below 0.95 V significant run time advantages can be

observed.

This Sheet Has Been Replaced

AT

l THIS S‘H FJ HAS R:'.'*ZEEIN

) __~__J




characteristics of a binder with respect to the cathode

conpact .

A

sui tabl e choice of the anount of electrolyte 30 allows an optinmum porosity
|t that the diaphragm resistance
reduced di aphragmresi stance in

of ‘the cathode to be set,

of the cathode
turn distinctly inproves the performance of the conplete
strength KOH
teristics of the cells

cat hode
el ectr ol
fabri cat
no el ectr

Table 1

conpact

W th

the re

is mnimzed”

e knprovge
dutﬁe&ewlg conpar ed
olgyﬁeggu Mot epver

igop & = © ¢f° thé& &l &

o3 B

-H'U ~
3

-

o
R Y
- =]

-3-‘3"3—~> Mmoo

] a8 2

a v 0 B ¥ oo ooa

~ o

8 3w

® 0 A o

g ~

et

S
g
[o]
(3]
]
3
<

[}

'grﬂ:>z~ w o om oo

mul-l O OV v @O I~

F'l>‘ -~ n ¢ M N

N ot

S~
o
-
g
~
u
n
-
£
Q
[.-]
(o]

wm>|

2 9o 1N o ® In

HU.\ Q 1 W~ N

Ehc,u wom oI o n

L}
| d
g
~
0
n
L

»

8

v > -~ o o w

n (32

g S~ AR~

g P T T T B

a 1

(4]

L o

g 3

o~
2 SO K
g' D - - I
6 BB g
© o .3 o o
= o2 N
i) o

g L I v ]

'a Nwm B g

8 © o ® o

opd .

L -

9 o 8

5 b

Lol

ZU

wei ght of a 50% 35

cells.

by means of a high

rolyte
-
COPO
g2 o
-g'gg‘:‘“ wme o
5'”353 0w v W I ~
O 8§ - o
a ° ™~
3
-t
-
HE o
g8 8 _e
-g-ﬂ'g:“ MmO~ @A o
nuuﬁ‘; m ™M M M N m
[ - T
O 0 -+ o
§3 2
rd
>
2
g >
”im N W 0o W
E o [ - N T - W )
0 t
o~
F :
L]
o ”m
On_gﬁmndl
b dEigg s
; 45553
~ -
g o zo ¢
dep'd [ ¥}
o n n B ® P 0
5 S o e VO H
B © in
ol .
2] o
o
0 2 9
(+]
E | =

A

wi th a cathode containing nuch | ess or
t is possible,
to distinctly reduce post-storage

This Sheet Has Been Replac

[

M

i

'111“5 S

".‘r' T HAS
SPLACED

BE




cohtact resistance fromthe cell jar to the cathode ring. The
fabrication of a cathode with a high el ectro- |l yte content in the

cat hode material does, however, have drawbacks with respect to the
process, conmpared with a 5 dry cathode & x. The fabrication of the

cat hode conpact customarily nmakes use of so-called carousel-type
conpr es- sion noul d. These carousé?ﬁ‘ﬁ:?e conpression nmould as a

rule are nmade 0f specizikfifd prisysywell abepribieet a zinéogel as

significantly increased wear as.the_el ectraol yt 1OJf.cont nt,...n cat hode
formul ati on inﬂ%a@%@&e material, annagueoh ie‘hk% J‘%?Jrfgg SR %&?%'t%e
cat hode separator and a cathode material containing manganese

5 dioxide, wherein the cathode material contains 0.1-5% by
weight of alkali metal titanates and/or alkaline earth
metal titanates.

2. The alkaline primary cell as claimed in claim 1,
wherein the cathode material contains magnesium titanate
10 (MgTi0O;) and/or calcium titanate (CaTiO;) and/or lithium
titanate (Li,TiO,;).
3. A process for fabricating an alkaline primary
cell as claimed in either claim 1 or 2, wherein the
alkali metal titanates and/or alkaline earth metal
15 titanates are added in the form of a powder to the
cathode material having an electrolyte content of from 4
to 5% by weight.
4. The process as claimed in claim 3, wherein the
alkali metal titanates and/or alkaline earth metal
20 titanates added to the cathode material have a particle
size of from 0.1 um to 200 um and a BET surface area of
0.5-500 m?/g.
5. The process as claimed in claim 3 or 4, wherein
the alkali metal titanates and/or alkaline earth metal

25 titanates are added in a purity of more than 95%.
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materials inproves el ectrol yte uptake of the cathode. The surfactant is
customarily added in very | ow concentr a- tions of, for exanple, 1-100
ppmy based on the cathode 15 weight, and can be added to the cathode m x
bot h honoge- neously and applied tBbstmagkaphite conponent in a
prelimnary step, to reduce the hydrophobic properties of the graphite.
Cust omary surface-active substances can be liquid 20 or solid and nay be
of the nonionic, ani onTheoinventapnc relatepy e aifigd infeoPrinany cells
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comprising a zinc gel as the anode material, an aqueocus

alkaline electrolyte, a separator and a cathode material
containing manganese dioxide.
The cathodes wused in alkaline primary cells

customarily comprise manganese dioxide, graphite and a

binder.

Additionally, surfactants and

further additives may be present.

electrolyte,
The manganese dioxide is used, particularly in
the form deposited electrochemically (EMD), as the active
cathode material.

of
alternatively expanded graphite,
graphites, in the form of a powder having a typical
particle size of, e.g. 10-50 pum in the case of synthetic
graphites and particle size of 1-20 pum in the case of
expanded graphites, are added to the cathode material as
Graphite has the function,

_high
prepared from natural

Synthetic graphite purity or

electroconductive material.
when uniformly dispersed within the cathode compression-
molded electrode as a conductive skeletal first-order
matrix, of ensuring the electric charge transfer within
the cathode. Customarily, the graphite content is from 7
to 10% by weight when synthetic graphites are used. If
it is possible, employing

to. reduce the graphite

expanded graphites are used,
special blending techniques,
content to about 5% by weight, an improvement in the
discharge characteristics of the cathode being achieved
at the same time. '

In many cases, the cathode is composed of cathode
rings inserted into the cell jar. The mechanical strength
required of these cathode compacts is brought about by a
binder.
cells run at very high speed. Thus it is possible, for

example, toc achieve a production rate of 1000 cells of

size LR6 per minute.

mechanical

R,

Modern fabrication plants for alkaline primary

These so-called "high-speed lines" -
pose certain minimum requirements with respect to the'
strength of the cathode rings which are’
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calcium titanate (CaTi@) and/or |ithiimqi+ Lana.tre.._’lﬁ

(Liferr]Tigerr]). The addit] ol oi n’agngaﬁ n titanate
(MyTi @) and/or calciumtitanate (CaT) OB) a‘nd7or I'f‘thiumtitanate

(Li 2Ti @) to the cathode material inprovesjt *d+-5~eha\c behavi or of
the battery and reduces ga55| ng in the -gel e process
according to the vent mﬁ-t?g?—a-l— primary cells
conprises the SBBVFYS feﬁfiefhéeﬁFngP ABt ot AEaHaP g Eglﬁd/or al kal i ne
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preferably addéatisnt h@TegeRdde TRis verse on
performance.

Typical binders are powdered plastics from the
group of the polyethylenes (PE), polypropylenes (PP},
10 polyethylene terephthalates (PET) , polytetrafluoro-
ethylene (PTFE), polyacrylates (PA), polybutadienes (PB)
and block polymers or copolymers of the abovementioned
compounds. The introduction of binders in the form of
aqueous dispersions is also known (e.g. PTFE or PE
15 dispersions), the added water likewise having some of the
characteristics of a binder with respect to the cathode
compact.
The cathode material further contains additions
of alkaline electrolytes, preferably agqueocus potassium
20 hydroxide in concentrations of from 10 to 55%. Binary
electrolytes such as KOH/NaOH or KOH/LiOH and ternary
electrolytes such as KOH/NaOH/LiOH can be used.
Electrolyte is meant to f£ill the pores of the
cathode to achieve ion conductivity in the cathode. A
25 number of positive characteristics are thus achieved.
Thus the use of binders can be entirely or partially

dispensed with, since alkalis likewise have some of the

are

characteristics of a binder with respect to the cathode -

compact. A suitable choice of the amount of electrolyte
30 allows an optimum porosity of the cathode to be set, with
the result that the diaphragm resistance of the cathode
compact is minimized. A reduced diaphragm resistance in
turn distinctly improves the performance of the complete
cells. A cathode comprising, e.g., 6% by weight of a 50%
35 strength KOH electrolyte improves the discharge charac-
teristics of the cells fabricated therewith, compared
with a cathode containing much less or no electrolyte.
Moreover it is possible, by means of a high concentration

of the electrolyte, to distinctly reduce post-storage
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35 Cat hode m xes conprising the conponents: v 1 | 86.0% of
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contact resistance from the cell jar to the cathode ring.

The fabrication of a cathode with a high electro-
lyte content in the cathode material does, however, have
drawbacks with respect to the process, compared with a

5 dry cathode mix. The fabrication of the cathode compact
customarily;makes use of so-called carousel-type compres-
sion mould. These carocusel-type compression mould as a
rule are made of special steel alloys which are subject
to significantly increased wear as the electrolyte
10 content in the cathode formulation increases.

The addition of surfactants to the cathode
materials improves electrolyte uptake of the cathode. The
surfactant is customarily added in very low concentra-
tions of, for example, 1-100 ppm, based on the cathode

15 weight, and can be added to the cathode mix both homoge-
neously and applied to the graphite component in a
preliminary step, to reduce the hydrophobic properties of
the graphite.

Customary surface-active substances can be liquid

20 or solid and may be of the nonionic, anionic or cationic
type. Thus, for example, aliphatic fluorine compounds,
aromatic and aliphatic phosphonic acids or polyethylene
glycols are suitable.

A drawback of such surfactants is occasionally

25 obsgrved, however, in.- that these, owing to their high
' molecular mobility, reach the zinc electrode as the
counter electrode and there, with certain discharge modes
(e.g. pulsed discharge), cause the voltage level to be
lowered.

30 Further additives used include, inter alia,
titanium compounds.

US Patent No. 5,342,712 proposes anatase TiO, as
an additive to the cathode. The addition of from 0.1 to
2% by weight of the titanium dioxide modification anatase

35 to the cathode material of alkali primary cells is
claimed to enable an increase in the period of use by 15%
with higher currents (3.9 ohm discharge).

What still remains desirable, however, is a dry-

component cathode, i.e. without added electrolyte or with
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Ti® in the cat hb®@s Adsd alesFgot¥hry -watr mevert: Ph&PfRi xes
are granul at ed aasséhiebDedleaslli bast che adpandagesanﬁuhamaemﬁﬂachshoahese

are pushed into figegel! opjedilre ALLeTeNbebohlie SRPALALOLCLS 11RET bed
either in the neyco in tﬁ orn1o a convol ute
carousel-type compressxon.moulds for cathode fabrication,

5 which results in cost savings in the production process.

It is an object of the present invention to
provide a solution for the abovementioned problems.

The object is achieved according to the inven-
tion, in that the cathode material of alkaline primary

10 cells contains 0.1-5% by weight of alkali metal titanates
and/or alkaline earth metal titanates.

Preferably, the cathode material of the alkaline
primary cells contains magnesium titanate (MgTiO;) and/or
calcium titanate KCaTiO3) and/or lithium titanate

15  (Li,TiO,).

The addition of magnesium titanate (MgTiO;)
and/or calcium titanate (CaTiO;) and/or lithium titanate
(Li,Ti0;) to the cathode material improves the discharge
behavior of the battery and reduces gassing in the cell.

20 The process according to the invention for
fabricating alkaline primary cells comprises the addition
of the alkali metal titanates and/or alkaline earth metal
titanates in the form of a powder to the cathode material
having an electrolyte content of from 4 to 5% by weight.

25 Preferably, the alkali metal titanates and/or
.alkaline earth metal titanates added to the cathode
material have a particle size of from 0.1 um to 200 um
and a BET surface area of 0.5-500 nﬁ/g.

The alkali metal titanates and/or alkaline earth

30 metal titanates are preferably added to the cathode
material in a purity of more than 95%.

The present invention is described with reference

to the following examples.

Example
35 Cathode mixes comprising the components:
86.0% of EMD
9.0% of graphite
4.5% of electrolyte (50% strength KOH) _



15 separator. Then the gel-type zinc electr | A LACEMENT S in. The
zinc anode conprises 68% by wei ght of a zinc : vader ayihgia particle
size distribution of, typically, 50-500 | en r]“?n pérf &f‘lﬁy 5i 2e and about
32% by wei ght of an al kal i ne el ectrol yte!(eé-g—a.40%.strength KOH).
This 20 anode is additionally adm xed.swith $mall amounts of a

gassing inhibitor (e.g. In[ferr]Jerr] or In(Odfert])r—a-gelling agent

(eI g. ﬁ:alr bopol I 94&')5 aamsuﬁaaoemcmiw wubatiahte (e54. by weightyomt 2% by

pol yet hyl ene gl ycal a tan bl t he
results of the expé‘ ?1 fent s %j\né)?%c%lé;elsfg{rl o%s ti%haeni u%°%%?rfo%-ﬁr dse?nlt e(r?’\r%g of
perfornmance and compoyadsiing. This denonstrates that MgTierr], CaTiJerr]

or Liferr]Tierr], as wel Mg@ﬁo npr ovi mgtnfé@,_e&ntth,l&uﬁuaeand
intermttent d| scharge cha ﬁbl stics, ag SO r%d assing of the
cell. 30 3 Figure 1 shoS\E corrparq S8 ©& ﬂgﬁ &nt ai n-

ing CaTi @B (1) with a referenceLtglio,(2) wi tlitddwm tdgapate.

For comparative purposes, a cell (reference cell)
without added titanate and a cell containing 0.5% by
weight of anatase TiO, in the cathode material are fabri-

10 cated.

The mixes are granulated and then densified to
produce annular compacts. These are pushed into the cell
jar, after which the separator is inserted, either in the
form of a honeycomb or in the form of a convolute

15 separator. Then the gel-type zinc electrodes are metered
in. The zinc anode comprises 68% by weight of a zinc
powder having a particle size distribution of, typically,
50-500 pm particle size and about 32% by weight of an
alkaline electrolyte (e.g. a 40% strength KOH). This

20 anode is additionally admixed with small amounts of a
gassing inhibitor (e.g. In,0; or In(OH)3), a gelling agent
(e.g. Carbopol 940), a surface-active substance (e.g.
glycol, polyethylene glycol or a fluoro surfactant).

Table 1 shows the results of the experiments with

25 various titanium compounds in terms_of performance and
gassing. This demonstrates that MgTiO,, CaTiO; or Li,TiO,,
as well as improving the continucus and intermittent
discharge characteristics, also reduce gassing of the
cell.

30 ) Figure 1 shows the comparison of an LR20 contain-
ing CaTiO; (1) with a reference cell (2) with continuous
discharge across a 2 ohm resistor. At switch off voltages
below 0.95 V significant run time advantages can be

observed.
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Al kaline primry cell conprisin”?ﬁL% gel
LA S8 Ll
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Claims
1. Alkaline primary cell comprising a zinc gel as

the anode material, an aqueous alkaline electrolyte, a
separator and a cathode material containing manganese
dioxide, wherein the cathode material contains 0.1-5% by
weight of alkali metal titanates and/or alkaline earth
metal titanates.

2. The alkaline primary cell as claimed in claim 1,
wherein the cathode material contains magnesium titanate
(MgTiO,) and/or calcium titanate (CaTiO,) and/or lithium
titanate (Li,TiO,).

3. A process for fabricating an alkaline primary
cell as claimed in either claim 1 or 2, wherein the
alkali metal titanates and/or alkaline earth metal
titanates are added in the form of a powder to the
cathode material having an electrolyte content of from 4
to 5% by weight. .
4. The process as claimed in claim 3, wherein the
alkali metal titanates and/or alkaline earth metal
titanates added to the cathode material have a particle
size of from 0.1 um to 200 um and a BET surface area of
0.5-500 m?/g.

5. The process as claimed in claim 3 or 4, wherein
the alkali metal titanates and/or alkaline earth metal

titanates are added in a purity of more than 95%.

T



the anode material, an aqueous al kaline el ectroEF’S{:,; . -&-... -separator and a
cat hode material containi ng manganese 5 di oxi de} "Whérein the’ cat hpde
mat eri al contains 0.1-5% by wei ght of alkalj petal ti tangt s and/ or

AYE

al kaline earth metal titanates. 2. The dikallindirilmaty cell as
clainmed in claim1l, wherein the catpode matprtal._contains maghesi um
titanate 10 (MyTi @3) and/or cal ci unmeti==anate ( CaTi O3) and/or |ifhium
titanate (Li[err]Tiderr]). 3. . A procesk.for. fabricating. an

al kal i ne primary cell as clained in either claim1l or 2, wherein the

al kali metal tit aGTHODENMIITIVESFORe AAXALINEEPHIMERY OHIASAt es are added
in the formof a powder to the cat hode material having an el ectrol yte
content of from4 to 5% by wei ght. Abstract The process as clained in
claim 3, wherein the al kali metal titanates and/or al kaline earth netal

The invention relates to alkaline primary cells
comprising a zinc gel as the anode material, an aqueous
alkaline electrolyte, a separator and a cathode material
containing manganese dioxide, wherein the cathode mat-
erial contains 0.1-5% by weight of alkali metal titanates

and/or alkaline earth metal titanates.

( No figure suggested )
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| 20 tltanat es added to the cathode materi al have é%wammahss SHEEST ze of
fromO.1 [err]mto 200 [err]mand a BET surface arega-of -5=H0§
nMerr]/g. 5. The process as clained in ¢ alnw350zu4§ Mhere n _
the alkali metal titanates and/or al kaline earth} mgt titanptés are
added in a purity of nore than 95%
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