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JAPANESE INDUSTRIAL STANDARD J IS

Methods for Determination of Sulfur M 8237-1982
in Manganese Ores

1.  Scope

This Japanese Industrial Standard specifies the methods for determination of
sulfur in manganese ores.

2. General Matters

General matters common to the determination methods shall be in accordance
with JIS M 8203. -

3. Classification of Methods

The method for determination of sulfur in manganese ores shall be in
accordance with either one of the following methods:

(1) Barium sulfate gravimetric method This method applies to the sample of
0.01 % min, in sulfur content.

(2} Thermal! decomposition potassium iodate titrimetric method This method
applies to the sample of 0.005 % min. in sulfur content and under 0.1 % in
chlorine content.

(3) Coulometric method This method applies to the sample of 0,001 % min.
in sulfur content and under 0.001 % in chlorine content.

4, Barium Sulfate Gravimetric Method

4.1 Purport

(In the case of containing no barium or titanium) A sample is decomposed
with potassium chlorate, nitric acid and hydrochloric acid, dried up, dissolved in
hydrochloric acid, filtered and the filtrate is reserved. The residue is incinerated
under coexistence with potassium nitrate and treated with nitric acid and
hydrofluoric acid. Thereafter, it is fused with sodium carbonate, extracted with
water, filtered and the filtrate is made to be the hydrochloric acid solution,
Thereafter, it is joined with the precedent filtrate. Iron is reduced with zinc and
excess zinc is separated. -

Applicable Standards:
JIS K 8005-Standard Substances for Velumetric Analysis
JIS M 8203-General Rules for Chemical Analysis of Manganese Ores
JIS R 1306-Porcelain Combustion Boats for Chemical Analysis

JIS R 1307-Porcelain Combustion Tubes for Chemical Analysis

JIS R 1308-High Frequency Combustion Crucibles for Chemical Analysis
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(In the case of containing barium or titanium) A sample is fused with
suitable alkali, extracted with water and filtered. The filirate is made to be the
hydrochloric acid solution and dried up, Sulfates are dissolved with hydrochloric
acid and silicon dioxide is removed.

Sulfur in either solution is made to be barium sulfate with barium chloride.
Barium sulfate is recovered from the washings by filtration and joined with the
precedent precipitate. It is ignited to constant weight and the mass thereof is
measured.

4,2 Applicable Field The sample solution in the cases of containing no barium
or titanium shall be prepared in accordance with different operation.

4,3 Reagenis The reagents shall be as follows:

(1) Hydrochloric acid

(2)  Hydrochloric acid (1 + 1, 1 + 50, 1 + 100) .
(3) Nitric acid

(4) Hydrofluoric acid

{H) Metallic zinc The granular metallic zinc of 2 to 3 mm in size and
low sulfur content is used.

(G) Potassium chlorate
{7) Sodium carbonate {anhydride)

{8) Fusing mixture A [sodium carbonate {anhydride) 10 and sodium nitrate
1]

{9) Fusing mixture B [sodium peroxide 1 and sodium carbonate (anhydride)
1]

(10) Potassium nitrate solution (10 w/v %)

(11) Sodium carbonate solution -~ 10 g sodium carbonate (anhydride) is
dissolved with 100 g water,

(12) Barium chloride solution 100 g barium chloride {(dihydrate) (BaCl.-2 H,O)
is dissolved with water to 1000 ml and filtered by using a filter paper
(class 5 C) at each service to be used.

{13) Barium chloride hydrochloric acid solution 1 g barium chloride
(dihydrate) (BaCl,-2H,0) is dissolved with 1000 ml hydrochloric acid (1
+ b0} and let stand for one night. Thereafter, it is filtered with a
filter paper (class 5 C) to be used.

(14) Ethyl alcohol (95 v/v %)
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4.4 Weighing out Amount of Sample A sample shall, as a rule, be weighed

out in accordance with Tabie 1 according to the content of sulfur {o the nearesi

0.1 mg.
Table 1

Sulfur content % Weighing out amount

of sample g
0.01 to 0.1 excl. 5.0
0.1 to 0.5 excl. 2.0
0.5 and over 1.0

e
4.5 Operation The operation shall be carried out in accordance with the

4.5,1

(1)

following procedure:

Preparation of Sample Solution

In the Case of Containing No Barium or Titanium Transfer the

weighed out sample (4.4) into a beaker (500 ml), add approx. 5 ml
water and 1 g potassium chlorate, sufficiently mix them, cover it with
a watch glass, add 50 ml nitric acid and 30 ml hydrochloric acid and
quietly evaporate it by heating until a film is generated on the liguid
surface. Add 30 ml hydrochloric acid, successively evaporate it by
heating and heat it at approx. 150°C to dryness. After standing to
cool, further add 30 ml hydrochloric acid and evaporate it by heating
to dryness. Thereafter, continue to heat it at approx. 150°C for
approx. 30 min.

After standing to cool, add 30 ml hydrochloric acid (1 + 1),
dissolve soluble salts by heating, add approx. 30 ml warm water and
boil it for 2 to 3 min. Thereafter, filter it by using a filter paper
(class 5 B), wash it 3 times with warm hydrochloric acid (1 + 100),
then wash it 5 times with warm water, collect the filtrate and
washings into a beaker (300 ml), concentrate it to approx. 50 mi by
heating and reserve it as main solution.

Transfer the residue together with the filter paper into a platinum
crucible (number 30) and dry it. Thereafter, wet it by dropping b5
to 6 drops of potassium nitrate solution (10 w/v %) and incinerate
it at approx. 700°C by gradually heating it. After standing to cool,
wet the residue by dropping 5 to 6 drops of nitric acid thereto, add
approx. 5 ml hydrofluoric acid and vaporize silicon dioxide and nitric
acid by quietly heating them. After standing to cool, add 2 to 3 g
sodium carbonate (anhydride) and fuse it by ignition. After standing
to cool, transfer the platinum crucible into a beaker (200 ml), add
approx. 50 ml warm water, extract the melt by quietly heating it,
wash the platinum crucible with warm water, take it out, filter the
solution by using a filter paper (class 5 B}, wash it 5 to 6 times with
warm water, collect the filtrate and washings into a beaker (300 ml)
and slightly acidify it with hydrochloric acid (1 + 1). Thereaiter,
join it with the preceding main solution and discard the residue.

Heat this solution, evaporate it until a film is generated on the
liquid surface, add 10 ml hydrochloric acid and 25 ml water, further
add 5 g metallic zinc [4.3 (5)], reduce iron by heating it () at 60
to 70°C, immediately filter it by using a filter paper (class 5 C),
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collect the filtrate into a beaker (300 ml), wash it with hydrochloric I
acid (1 + 100) until the amount of the filtrate and washings becomes

100 to 120 ml and discard the residue.

Note (!} When the reaction is violent, the sample solution is cooled
with water. -

(2) In the Case of Containing Barium or Titanium Transfer the
weighed out sample (4.4) into the platinum crucible (number 50) (2)
lined by preliminarily fusing sodium carbonate (anhydride), add approx.
10 times the sample amount of fusing mixture A [4.3 (8)], sufficiently
mix them by stirring, firstly slowly heat it, then gradually raise the
temperature of heating and fuse it. After standing to cool, transfer
the platinum crucible into a beaker (500 ml), cover it with a watch
glass, add approx. 100 ml water and 5 ml ethyl alcohol (95 v/v %)
and extract the melt by heating, Thereafter, quietly boil it for 2
to 3 min. Wash the platinum crucible with water, take it out, filter
the solution by using a filter paper (class 5 B), sutficiently wash it .
with sodium carbonate solution {4.3 (11)1, collect the filtrate and
washings into a beaker (300 ml), and discard the residue. Neutralize
the solution by adding hydrochloric acid thereto, further add excess
approx. 10 ml thereof, evaporate it to dryness by heating and
successively heat it at approx. 110°C for approx. 30 min. After
standing to cool, add 10 ml hydrochloric acid (1 + 1} and approx. 50
ml warm water, dissolve soluble salts by heating, filter the solution
by using a filter paper (class 5 C), wash it with hydrochloric acid
(1 + 50) until the amount of the filtrate and washings becomes 100
to 120 ml and discard the residue.

Note (2) A nickel crucible may be used instead of the platinum
crucible. 1In that case, the sample is fused by using approx.
10 times the sample amount of fusing mixture B [4.3 (9)].

4.5.2 Separation of Precipitate Heat the solution obtained in 4.5.1 at
60 to 70°C, drop to add 10 ml barium chloride solution [4.3 (12)} with stirring them,
sufficiently mix them by stirring for approx. 5 min and heat the mixture at 60 to |
70°C for approx. 2 h. Thereafter, let it stand at ordinary temperature for one .
night.

Filter this precipitate by using a filter paper (class 5 C), spray once barium
chloride hydrochloric acid solution [4.3 (13)] onto the inside wall of a beaker,
transfer the precipitate onto the filter paper, discard the filtrate and washings
hitherto obtained, and collect the foliowing washings into a beaker (300 ml). Rub '
out the precipitate adhered to the inside wall of the beaker by using a policemen,
transfer it onto the filter paper by washing with barium chioride hydrochloric acid
solution {4.3 (13)] and further wash the precipitate 2 to 3 times with barium
chloride hydrochloric acid solution {4.3 (13}]. Thereafter, wash it with warm water
until chlorides disappear in the washings and reserve the precipitate.

Add 2 ml barium chloride solution [4.3 (12)] to the washings, evaporate the
solution by heating to just before dryness and successively, carefully dry it not to
be baked. .

After standing to cool, add 2 ml hydrochloric acid (1 + 1) and 25 ml warm
water and heat them at 60 to 70°C for approx. 2 h, Thereafter, filter them by
using a filter paper {(class 5 C), wash it with warm water until chlorine ion
disappears in washings and discard the filtrate and washings.
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