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JAPANESE INDUSTRIAL STANDARD JIS

Methods for Determination of Manganese in Iron Ores M 8215-1983

1. Scope
This Standard specifies the methods for determination of manganese in iron
ores.

2. General Items

General items common to chemical determination shall conform to JIS M 8202.

3. Division of Methods

The determination of manganese in iron ores shall be performed by any of
the following methods.

(1) Sodium Metaperiodate Oxidation Absorptiometry This method shall be
applied to samples which contain manganese under 10 %.

(2) Ammonium Peroxodisulfate Oxidation and Potassium Permanganate Titration
Method This method shall be applied to samples which contain not less
than 10 % and less than 20 % manganese.

(3) Atomic Absorptiophotometry  This method shall be applied to samples
which contain manganese under 2 %.

4. Sodium Metaperiodate Oxidation Absorptiometry

4.1 Summar Decompose the sample with hydrochloric acid, nitric acid,
and perchloric acid, heat to generate white fumes of perchloric acid, dissolve
the soluble salts in water, filter out the residue, and preserve the filtrate as
the main solution. Treat the residue with hydrofluoric acid, fuse with sodium
disulfate, and dissolve the melts in the main solution. Adjust the acid concen-
tration of the solution with the mixed acid of sulfuric acid and phosphoric acid,
oxidize manganese to permanganate with sodium metaperiodate, and measure

the absorbance.
4.2 Reagents The reagents shall be as follows:
(1) Hydrochloric acid
(2) Nitric acid
(3) Perchloric acid
(4) Hydrofluoric acid

(5) Hydrogen peroxide water (1 + 9)

Applicable Standards: See page 11.
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(6) Sulfuric acid (1 + 1)

(7) Mixed acid (sulfuric acid 10, phosphoric acid 15, water 75)
(8) Sodium metaperiodate solution (5 w/v %)

(9) Sodium nitrite solution (10 w/v %)
(10) Urea solution (10 w/v %)
(11) Sodium disulfate (sodium pyrosulfate)

(12) Standard manganese stock solution Weigh out 0.5000 g of metallic
manganese (purity 99.95 % and over) into a beaker (300 ml), cover
with a watch glass, add 10 ml of nitric acid and 20 ml of sulfuric acid
(1 + 1) to decompose manganese, and heat to evaporate white fumes
of sulfuric acid for about 10 min. After cooling, add about 100 ml
of water to dissolve the salts, after cooling, transfer into a 500 ml
measuring flask, and dilute with water to the marked line to obtain
a standard stock solution (1 mgMn/ml).

(13) Standard manganese solution A (0.1 mgMn/ml) Make up by dilute
the standard stock solution [4.2 (12)] with water exactly ten times
for each use,

(14) Standard manganese solution B (0.025 mgMn/ml) Make up by dilute the
standard manganese solution A with water exactly four times for each use.

4.3 Weighing out Mass of Sample Weigh out samples in accordance with
Table 1 as a general rule.

Table 1
Content of manganese (%) Mass of sample weighed out (g)
Under 0.1 2.0
0.1 to 4 excl. 1.0
4 to 10 excl. 0.50

4.4 OEeration

4.4.1 Preparation of Sample Solution The sample solution shall be pre-
pared as follows.

(1) Weigh out a sample into a beaker (300 ml), cover with a watch glass,
add 30 ml of hydrochloric acid, place the beaker first in a low temper-
ature part (60 to 100 °C) of the hot plate and hold it there for about
1 h, then move it to a high temperature part, heat to near boiling
for about 10 min to decompose the sample. Add 5 ml of nitric acid
and 20 ml of perchloric acid, continue evaporating until white fumes
are generated and then the inside becomes clear, and keep heating
for about 10 min while the perchloric acid fumes begin to be refluxed
along the inside walls of fhe beaker., After cooling, add 50 ml of
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water and several drops of hydrogen peroxide water (1 + 9), heat

to dissolve soluble salts, then boil to decompose the excess hydrogen
peroxide. Filter out the insoluble residue with a filter paper (Grade
9B) and a small quantity of filter paper pulp, scrape adherents off
the beaker walls with a policeman and collect them on the filter paper.
Wash the filter paper with warm water until the washings are free

of acid, and preserve the filtrate and washings in a beaker (300 ml)
as the main solution.

(2) Transfer the residue together with the filter paper, to a platinum
crucible (No. 30), dry, ignite, incinerate, and cool. Moisten the
residue with sulfuric acid (1 + 1), add about 5 ml of hydrofiuoric
acid, heat gently so as to evaporate silicon dioxide and sulfuric acid
away. After cooling, add 1 to 2 g of sodium disulfate, place a cover,
heat first gently and then intensify the heat to dark red hot to melt
the residue. After cooling, dip the whole, with the crucible as it
is, in the main solution of (1), and heat gently to dissolve the melts.
Take the crucible out after washing it with water. Evaporate the
solution to about 70 ml, cool to ordinary temperature, and transfer
to a 100 ml measuring flask if the manganese content is under 4 %,
or to a 250 ml measuring flask if it is 4 % or over, and then dilute
with water to the marked line.

4.4.2 Coloration Take an aliquot of the sample solution obtained in 4.4.1
according to the manganese content conforming, as a general rule, to Table 2,
transfer to a beaker (300 ml), add 30 ml of the mixed acid [4.2 (7)], then dilute
with water to about 60 ml. Add 10 ml of sodium metaperiodate (5 w/v %), cover
with a watch glass, heat to boil, and continue boiling for 5 min after the first
coloration so as to oxidize manganese into permanganate. Cool the solution
in running water, add 10 ml of urea solution (10 w/v %), transfer to a 100 ml
measuring flask, and dilute to the marked line with water not consuming per-

manganate.
Table 2
Content of manganese $% Amount of aliquot ml
Under 0.1 25
0.1to 1 excl. 20
1 to 2 excl. 10
2 to 4 excl. 5
4 to 10 excl. 10

4.4.3 Measurement of Absorbance Take a part of the colored solution
obtained in 4.4.2 to the cell of the photometer, and measure the absorbance
at around 530 nm. Then drip in sodium nitrite solution (10 w/v %) to the sample
solution remaining in the measuring flask until the reddish purple of permanganate
disappears on shaking, then immediately take a part to the cell of the photometer,
and measure the absorbance as before (1!).
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