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JAPANESE INDUSTRIAL STANDARD JIS

Methods for determination of arsenic in iron and steel G 1225-1992

1. Scope This Japanese Industrial Standard specifies methods for determina-
tion of arsenic in iron and steel.

Remarks: The following standards are cited in this Standard.
JIS G 1201 General rules for chemical analysis of iron and steel
JIS K 8001 General rules of testing methods for reagents
JIS K 8005 Standard substances for volumetric analysis

2. General requirements General requirements for determination of arsenic
shall be in common with JIS G 1201.

3. Classification of the methods The methods for determination of arsenic con-
tent shall be in accordance with either of the following:

(1) Iodide extraction-molybdoarsenic acid blue spectrophotometric method This
method shall be applicable to arsenic content between 0.005 % (m/m) or over
and under 0.10 % (m/m).

(2) Silver-diethyldithiocarbamate spectrophotometric method after separating by
~ beryllium hydroxide coprecipitation and arsine (arsenic trihydride) evapora-
tion This method shall be applicable to arsenic content between 0.0003 %
(m/m) or over and under 0.0050 % (m/m).

4. Iodide extraction-molybdoarsenic acid blue spectrophotometric method

4.1 Summary of the method Dissolve the sample with nitric acid or mixed acid
composed of hydrochloric acid and nitric acid and together with perchloric acid.

Heat to evaporate to white perchloric acid fume and dissolve the precipitate with
hydrochloric acid. After reducing iron ion with titanium (III) chloride, add sodium
iodide, extract arsenic iodide with benzene, and then back extract arsenic with
water. Oxidize arsenic with potassium permanganate. For the color development

of molybdoarsenic acid blue shall be carried out, add hexaammonium heptamolyb-
date and hydrazinium sulfate (2+). Measure the absorbancy of the coloured solution.

4.2 Reagents The reagents shall be as follows:

(1) Hydrochloric acid (2+ 1, 1 +9)

(2) Nitric acid (1 +1)

(3) Perchloric acid

(4) Sulfuric acid (1 + 10)

(5) Mixed acid (hydrochloric acid : 3, nitric acid : 1)
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(6) Iron The purity is as higher purity as possible, and arsenic is not contained.
Or the concentration of arsenic is known to be as lower as possible.

(7) Sodium iodide solution (750 g/l) This solution shall be prepared each time
before use.

(8) Potassium permanganate solution (5 g/l)
(9) Titanium (III) chloride solution (approximately 20 %)

(10) Hexaammonium heptamolybdate solution (10 g/l) Dissolve 1 g of hexaam-
: monium heptamolybdate tetrahydrate into water, and dilute to 100 ml with
water.

(11) Hydrazinium sulfate (2+) solution (10 g/l) Dissolve 1 g of hydrazinium
sulfate (2+) into water, and dilute to 100 ml with water. This solution shall
be prepared each time before use.

(12) Washing Dissolve 7.5 g of sodium iodide into 80 ml of hydrochloric acid
(1 + 1), and dilute to 100 ml with hydrochloric acid (1 + 1). This solution .
shall be prepared each time before use.

(13) Benzene

(14) Standard arsenic solution (20 pgAs/ml) Dissolve 0.6602 g of diarsenic
trioxide (JIS K 8005) in 15 ml of sodium hydroxide solution (50 g/l), dilute
with water to approximately 50 ml and add 8 ml of sulfuric acid (1 + 5).
Heat to boil for a while, cool it up to ordinary temperature. Transfer the
solution into a 1000 ml volumetric flask with water, and dilute up to the
mark with water. This is the stock solution (500 pgAs/ml). Each time
before use, standard arsenic solution shall be prepared freshly from the
needed amounts of the stock solution with 25 times dilution by water.

4.3 Weighing the mass of sample The mass of sample to be weighed out shall
be as given in Table 1.

Table 1. Weighing mass of sample

Arsenic content Weighing mass of sample
% (m/m) g
0.005 or over to and 0.040 excl. 0.50
0.040 or over to and 0.10 excl. 0.20

4.4 Procedure

4.4.1 Preparation of sample solution Preparation of sample solution shall be
given in accordance with either of the following procedures:

(1) For the sample dissolved readily by nitric acid

(a) Weigh out the sample, and transfer it into a beaker (100 ml).
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