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Methods for Determination of M 8230-1983
Biamuth in Iron Ores

1. Scope

This Japanese Industrial Standard specifies the methods for determination
of bismuth in iron ores.

2. General Matters

General matters common to the methods for determination of iron ores
shall be in accordance with JIS M 8202.

3. Classification of Methods

The method for determination of bismuth in iron ores shall be in ac-
cordance with either one of the following methods:

(1) Manganese Dioxide Adsorbing Separation Bismuth Iodide Absorptiometry

This method shall be applied to the sample of under 0.1 % in bismuth
content. |

(2) MIBK Extracting Separation Bismuth Iodide Absorptiometry This
method shall be applied to the sample of under 0.1 % in bismuth
content.

(3) Atomic Absorption Method This method shall be applied to the sample
of under 0.1 % in bismuth content.

Applicable Standard:

JIS M 8202-General Rules for Chemical Analysis of Iron Ores
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4. Manganese Dioxide Adsorbing Separation Bismuth Iodide Absorptiometry

4,1 Summary Treat a sample with hydrochloric acid, nitric acid, and
perchloric acid and filter the insoluble residue. Reserve the filtrate as
a main solution. After treating the insoluble residue with hydrofluoric aecid,
fuse it with sodium disulphate, dissolve the melt with warm water and combine
it with the main solution.

Adsorb bismuth with the manganese dioxide generated by manganese
sulphate and potassium permanganate to be precipitated. After filtration,
dissolve it with sulphuric acid and hydrogen peroxide water, colour it as
bismuth iodide with potassiiim iodide, and measure the absorbance by ex-
tracting bismuth iodide with amyl alcohol or otherwise measure the absorbance
of the aqueous solution as it is.

4.2 Reagents The reagents shall be as follows:

(1) Hydrochloric acid

(2) Nitric acid

(3) Perchloric acid

(4) Perchloric acid (2 + 100)

(5) Hydrofluoric acid

(6) Sulphuric acid (1+1, 1+ 2)

(7) Potassium iodide solution (10 w/v %)

(8) Sodium disulphate (sodium pymsulphaté)
(9) Hydrogen peroxide water (1 + 9)
(10) Potassium permanganate solution (3 w/v %)

(11) Manganese sulphate solution Dissolve 50 g manganese sulphate (4 .
to 6 hydrate) (MnS0:+ 4 ~6H:0) with water to 1 7,

(12) Sodium phosphinate (sodium hypophosphite) solution Take 25 g
sodium phosphinate (mono-hydrate) and dissolve it with water to
100 ml,

(13) Mercaptoacetic acid (thioglycolic acid) (HSCH,COOH) (3 w/v %)
(14) Amyl alcuhoi

(15) Standard bismuth solution (20,gBi/ml) Weigh out 0.100 g bismuth
(99.9 % or more in purity), transfer it into a beaker (200 ml), add
20 ml sulphuric acid (1 + 1), decompose it by heating and successively
evaporate it by heating until white fume is generated. After cooling
it to ordinary temperature, transfer it into a measuring flask of
1000 ml and dilute it up to the marked line with water to be the
standard bismuth stock solution (100pgBi/mi). Each time required,
accurately dilute this stock solution 5 times with sulphuric acid .
(1 +100) to be the standard bismuth solution.
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4.3 Weighing-Out Amount of Sample A sample shall, as a rule, be weighed
out in accordance with Table 1,

Table 1

Weighing-out amount

Bismuth content % of sample g

0.05 under 1.0

0.05 to 0.10 excl. 0.50
' I

4.4 Operation

4.4.1 Preparation of Sample Solution Prepare a sample solution as
follows:

. (1) Transfer the weighed out sample into a beaker (200 ml), cover it
with a watch glass, add 20 ml hydrochloric acid, at first place
the beaker at the low temperature part (60 to 100°C) in the
vicinity of hot plate and keep it as it is for about 1 h. Thereafter,
transfer it to the high temperature part and decompose it by
heating it to just before boiling for about 10 min. Then, add 5 ml
nitric acid and 20 ml perchloric acid, successively evaporate it
by heating and heat it for 15 min under a state in which white
fume starts to be generated-in the beaker, further its inside
becoming fransparent and the vapour of perchloric acid is refluxed
along the inside wall of beaker. Let it stand to cool to ordinary
temperature, dissolve the soluble salls by adding 50 ml warm water
and filter the solution by using a filter paper (Class 5 B). Wash
the insoluble residue and the filter paper several times with warm
perchloric acid solution (2 +100) and with warm water until acid
is not observed. Collect the filtrate and washings into a beaker
(300 ml) and reserve the solution as a main solution.

(2) Transfer the insoluble residue (!) together with the filter paper
into a platinum crucible (No. 30). After drying, incinerate it
to be cooled. Moisten the ignition residue with sulphuric acid
(1+1), add 5 ml hydrofluoric acid and vapourize silicon dioxide
and sulphuric acid by quietly heating it. After cooling, add
approx. 3 g sodium disulphate, cover it, at first slowly heat it,
gradually raise temperature and fuse the residue by heating it to
a dark red heat state. After cooling, put the platinum crucible
as it is into a beaker (200 ml) and dissolve the melt by using
approx. 30 ml warm water. Wash the platinum crucible with warm
water and take it out. Combine this solution with the main
solution reserved in 4.4.1 (1) and dilute the amount of solution to
approx. 150 ml with water,

Note (1) When it is preliminarily known that the amount of
insoluble residue is little and no bismuth is contained
therein, the operation of residue treafing of 4.4.1 (2)
is omtited and the insoluble residue may be discarded.
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