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JAPANESE

1. Scope

in Table 1.

Table 1.

JIS %1258 89 B 4933508 004L3I3S 5 WA

UDC 669.14:543.423

INDUSTRIAL STANDARD

Methods for Inductively Coupled Plasma
Emission Spectrochemical Analysis of Steel

JIS

G 1258-1989

This Japanese Industrial Standard specifies the methods for inductively coupled

plasma, hereinafter referred to as the "ICP",emission spectrochemical analysis of steel

. which contains not- less than 92 wt % iron.
! can be applied to and the range of determination shall be as given in Table 1.

This Standard is not applied to the steel, however, containing even one component

out of components which exceeds the upper limit of the determination range shown

The components which this Standard

In addition, the steel containing 1.0 wt % or more (in the case of tungsten,
0.10 wt % or more) component (i.e. carbon) other than applicable is not applied.

Applicable Analysis Components and Determination Range

Applicable analysis component

Range of determination

wt %

Silicon
Manganese
Phosphorus
Nickel
Chromium
Molybdenum
Copper

Vanadium
Cobalt
Titanium

Aluminum

0.01 to 0.60
0,01 to 2.00
0.003 to 0.1
0.01 to 4.00
0.01 to 3.00
0.01 to 1.20
0.01 to 0.50
0.002 to 0.50
0.003 to 0.20
0.001 to 0.30
0.004 to 0.10

0

Applicable Standards:
JIS G 1201-General Rules for Chemical Analysis of Iron and Steel
JIS K 0116-General Rules for Emission Spectrochemical Analysis

JIS Z 8402-General Rules for Permissible Tolerance of Chemical Analysis and
Physical Test
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2. Ceneral Matters

The general matters in common to analytical methods shall be in conformity
with the description in JIS G 1201, JIS K 0116, and JIS Z 8402,

3. Determination Method

The method for determination shall be in accordance with either a yttrium
internal standard method, hereinafter referred to as the"Y internal standard method",
or a working curve method. In the case for phosphorus and nickel, the working
curve method cannot be applied,

3.1  Summary Decompose the sample in mixed acid of hydrochloric acid and
nitric acid, and filtrate the solution. After the residue is fused, join it with
filtrate together. In the case of the working curve method, use the solution
as it is, and in the case of the Y internal standard method, add yttrium to this
solution, and then spray it into the argon plasma of an ICP emission spectrochemlcal
analyzer. = Measure the emission strength caused by an analysis component with using
a photoelectric photometry method. ‘

3.2 Reagents Reagents shall be as follows:
(1) Hydrochloric acid (1 + 1, 2 + 100)
(2) Sulphuric acid (1 +1)

(3) Mixed acid (one part of hydrochloric acid, one part of mtrlc ac1d and
two parts of water) .

(4) TIron Iron as pure as possible, which contains no analysis component,
or otherwise already-known analysis component as little as possible.

(5) Potassiurh disulphate or potassium hydrogensulphate

(6) Yttrium solution (1 mg Y/ml) Heat and decompose 1.2699 g of diyttrium
trioxide (99.9 wt % or more) in 50 ml of hydrochloric acid (1 + 1), and
after cooling it to ordinary temperature, transfer it into a 1000 ml one .
mark volumetric flask with using water, and dilute it with water up to ‘
marked line,

(7) Citric acid solution (100 g/!) or tartaric acid solution (100 g/;)

(8) Standard silicon solution (250 pg Si/ml) Weigh out 0,5348 g of silicon
dioxide (silicic acid anhydride, made by precipitation), which has been
heated at 1000 °C for 1 h and then let be cooled in a desiccator, in
a platinum crucible, and after mixed with 2.5 g of sodium carbonate
(anhydride), fuse it by strong heating,  After cooling, dissolve the melt
in 100 ml warm water kept in a polyethylene beaker (200 ml), and take
out the crucible. After cooling it to ordinary temperature, filtrate it
through the filter paper (Class 5 B) keeping a small amount of filter paper
pulp, and wash with sodium carbonate solution (10 g/I). Transfer the
filtrate and the washings into a 1000 ml one mark volumetric flask with
water, and dilute it with water up to the marked line to take it as the
standard silicon solution.  Preserve this solution in a polyethylene bottle.
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Standard manganese solution (1 mg Mn/ml)  Weigh out 1.000 g of manga-
nese (99.9 wt % or more), transfer into a beaker (200 ml), and after
covering it with a watch glass and adding 30 ml of hydrochloric acid

(1 + 1), heat gently to decompose it. After cooling it to ordinary
temperature, remove the watch glass while washing it with water, and
transfer this solution into a 1000 ml one mark volumetric flask with water.
Dilute it with water up to the marked line to take it as standard manga-
nese solution.

Standard phosphorus solution (100 rg P/ml)  Weigh out 0.4393 g of potas-
sium dihydrogenphosphate (KH;POs), which has been dried at 110 °C for

1 h and cooled in a desiccator down to room temperature, transfer into

a beaker (200 ml), and dissolve it by adding about 100 ml of water.
Transfer this solution in a 1000-ml one mark volumetric flask with water
and dilute it with water up to the marked line to take it as standard phos-
phorus solution. '

Standard nickel solution (1 mg Ni/ml)  Weigh out 1.000 g of nickel
(99.9 wt % or more), transfer in a beaker (200 ml), cover with a watch
glass, add 30 ml of nitric acid (1 + 1), and heat gently to decompose

it.  Expel nitrogen oxide and so on from the solution by successively
heating.  After cooling it to ordinary temperature, remove the watch
glass while washing it with water. Transfer the solution into a 1000-ml
one mark volumetric flask with water, and dilute it with water up to
the marked line to take it as nickel standard solution.

Standard chromium solution (1 mg Cr/ml) Weigh out 1.000 g of chromium
(99.9 wt % or more) transfer to a beaker (200 ml), cover it with a watch
glass, add 30 ml of hydrochloric acid (1 + 1), and heat gently to decompose
it.  After cooling it to ordinary temperature, remove the watch glass
while washing it with water.  Transfer the solution into a 1000-ml one
mark volumetric flask with water, and dilute it with water up to the
marked line to take it as chromium standard solution.

Standard molybdenum solution (1 mg Mo/ml) Weigh out 1.000 g of molyb-
denum (99.9 wt % or more) transfer to a beaker (200 ml), cover it with

a watch glass, add 30 ml of hydrochloric acid (1 + 1) and a little amount
of nitric acid, and heat gently to decompose it.  After cooling it to
ordinary temperature, remove the watch glass while washing it with water.
Transfer the solution into a 1000-ml one mark volumetric flask with water,
and dilute it with water up to the marked line to take it as standard
molybdenum solution.

Standard copper solution (500 pg Cu/ml) Weigh out 0.500 g of copper
(99.9 wt % or more), transfer into a beaker (200 ml), cover it with a
watch glass, add 30 ml of nitric acid (1 + 1), and heat gently to decom-.
pose it.  Expel nitrogen oxide and so on from the solution by successive
heating.  After cooling it to ordinary temperature, remove the watch
glass while washing it with water. Transfer the solution into a 1000-ml
one mark volumetric flask while with water, and dilute it with water

up to the marked line to take it as standard copper solution.
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