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JAPANESE INDUSTRIAL STANDARD JIS

Electrolytic Manganese Dioxide K 1467-1984
(Reaffirmed: 1989)

1. Scope

This Japanese Industrial Standard specifies the electrolytic manganese
dioxide used for manganese dry cell use and alkali manganese cell use,
hereinafter referred to as the "electrolytic manganese dioxide".

2. Quality

The quality of electrolytic manganese dioxide shall be tested in accordance
with 4. and shall meet the requirements specified in this Table.

Further, the pH value, residue on sieve, apparent density and spot
shall be as agreed between the parties concerned.

Table
Item Quality
Manganese dioxide % 90 min.
Water content % 3.0 max.
Hydrochloric acid insoluble matter % 0.5 max.
Iron % 0.03 max.
Lead % 0.1 max.
Copper % 0.001 max.
Sulfate ion (S0,27) % 1.5 max.

3. Sampling Method

As a sample, two bags thereof shall be sampled at random from one lot
the quality of which is considered to be same and each 500 g shall be sampled
from each bag so as to represent the whole bag. Each taken sample shall be
put into a clean dry vessel and stored by sealing to be used for each test.

4., Test Method

4.1 General Matters General matters shall be as follows:

(1) General matters common to the test shall be in accordance with
JIS K 0050.

(2) The test result shall be expressed by average value of the
values obtained by testing each sample of each bag.

Applicable Standards: See page 15. Documents
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4.2 Manganese Dioxide

4.2.1 Summary Oxalic acid solution is added to a sample. After
decomposing the sample by warming, excess oxalic acid is back-titrated by
potassium permanganate solution and the content of manganese dioxide is
obtained from the amount of oxalic acid having reacted with the sample.

4.2.2 Reagents The reagents shall be as follows:
(1) Oxalic Acid Solution (0.7 *v %) 9.8 g oxalic acid specified in

JIS K 8519 is dissolved with 800 ml water and joined by 200 ml
sulfuric acid (1+1).

2 1/ 50 mol/! (N/10) Potassium Permanganate Solution

(a) Preparation Take 3.2 g potassium permanganate specified in
JIS K 8247 into a flat-bottom flask, dissolve it by adding 1050 ml
water and quietly boil it for 1 to 2 h. After standing in a dark
place for one night, filter the supernatant by using a sintered-
glass filter 3 G 4 (do not wash it with water before and after
filtration).

Put this solution into the coloured bottle having washed by
steam for about 30 minutes to be stored.

(b) Standardization Weigh out about 0.3 g sodium oxalate specified
in JIS K 8005 into an Erlenmeyer flask of 500 ml to the nearest
0.1 mg, and dissolve it by adding 80 ml water and 20 ml sulfuric
acid (1+1). Titrate it with 1/50 mol// (N/10) potassium
permanganate solution in accordance with 4,2.,4 (4) and (5).
Separately add 20 ml sulfuric acid (1+1) to 80 ml water, carry
out a blank test concerning that heated at 55 to 60°C and
calculate the factor of 1/50 mol/! (N/10) potassium permanganate

- solution from the following formula:

m x—-_x1000

fo 100
‘ 1
(a=b) X134.0X -

where f: factor of 1/50 mol// (N/10) potassium permanganate
: ~ - solution

m: mass of sodium oxalate (g)

N: content of sodium oxalate (%)

a: amount of 1/50 mol// (N/10) potassium permanganate
solution required for titration (ml)

b : amount of 1/50 mol/! (N/10) potassium permanganate
solution required for blank test (ml)

134.0: one mol of sodium oxalate
4.2.3 Apparatus The apparatus shall be as follows:

Magnetic Stirrer It is the magnetic stirrer with the water bath capable
of controlling the temperature of solution in an Erlenmeyer flask at 55 to 65°C.
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4.2.4 Operation The operation shall be carried out as follows:

(1) Weigh out about 0.25 g sample into an Erlenmeyer flask of 500 ml
to the nearest 0.1 mg and add 50 ml oxalic acid solution (0.7 */v %)
thereto with a whole pipette.

(2) Cover it with a funnel and dissolve it by mixing it by stirring it
with a magnetic stirrer for 15 to 20 minutes while regulating
the solution temperature of a water bath so that the temperature
of solution in the flask becomes at 55 to 65°C.

(3) Wash out the solution dispersed on the inside and outside walls of
funnel and the inside wall of flask and regulate the amount of
solution at about 60 ml.

(4) Control the temperature of solution at 25 to 30°C and add 1/50 mol/!/
(N/10) potassium permanganate solution to an amount of about 2 ml
less than the required amount for titration while mixing them by
stirring by wholly opening the cock of burette.

(5) After standing until red disappears, continue to titrate it while
heating it at 55 to 65°C and allow the point at which faint red does
not disappear for 30 sec to be the end point(?1).

Note (') Add drop by drop from 0.5 ml before the end point and add
the subsequent one drop after the colour of potassium
permanganate previously added has disappeared.

(6) As a blank test, separately take 50 ml oxalic acid solution (0.7 ¥/, %)
with a whole pipette and dilute the amount of solution to about
60 ml by adding water. Thereafter, carry out the operations of
(4) and (5).

4,2.5 Calculation Manganese dioxide shall be calculated from the
following formula:

A= (b—a) X0.004 347 x f
- S X 100—H
100

x 100

where 4: manganese dioxide (%)

a : amount of 1/50 mol// (N/10) potassium permanganate
solution required for titration (ml)

b : amount of 1/50 mol/! (N/10) potassium permanganate
solution required for blank test (ml)

f+ factor of 1/50 mol// (N/10) potassium permanganate solution
S : mass of sample (g)
H : water content in sample obtained in 4.3 (%)

0.004347 : MnO,equivalent amount of 1/50 mol/! (N/10) potassium
permanganate solution (g/ml)
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4.3 Water Content

4.3.1 Summary Water content is obtained from the loss when a sample
is dried by heating it at 107 + 2°C for 2 h.

4.3.2 Apparatus and Device The apparatus and device shall be as follows:

(1) Oven It is the one capable of coritro]]ing a temperature at 107 + 2°C,

(2) Flat Type Weighing Bottle It is the one of 50 mm x 30 mm in nominal
size specified in JIS R 3503.

4.3.3 Operation The operation shall be carried sut as follows:

(1) Weigh out about 5 g sample into a flat type weighing bottle, spread
it so that its thickness becomes approximately uniform, cover it
and measure its mass to the nearest 1 mg.

(2) Dry it by heating it for 2 h keeping the cover removed in the
oven kept at 107 + 2°C, cover the weighing bottle, put it into a
- desiceator and let it stand to cool to room temperature.
" Thereafter measure its mass to the nearest 1 mg.

4.3.4 Calculation Water content .'shall be calculated from the followin
formula: - _ -

H=—3"S x100
where H: water content (%)
S : mass of sample (g)
S,: mass of sample after drying (g)

4,4 Hydrochloric Acid Insoluble Matter

4.4.1 Summary Hydrochloric acid is added to a sample. The hydrochloric
acid insoluble matter is obtained from the insoluble matters when the sample
is dissolved by heating.

4.4.2 Reagents The reagents shall be as follows:

Hydrochloric Acid It is the acid of guaranteed grade specified in
JIS K 8180.. :

4.4.3 Apparatus and Devices The apparatus and devices shall be as
follows: -

. (1) Sintered-Glass Filter It is the one of 1G 4 specified in JIS R 3503.

(2) Suction Filter

(3) Oven 1Itisin accordance with 4.3.2 (1).
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