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. - JAPANESE INDUSTRIAL STANDARD JIS

Methods for Determination of Chromium G 1217-1981
in Iron and Steel

1. Scope

This Japanese Industrial Standard specifies the methods for determina-
tion of chromium in iron and steel.

2. GEne_yal Matters

The general matters common to methods for determination shall be in
accordance with JIS G 1201,

3. Classification of Methods

" The methods for determination of chromium in iron and steel shall be in
accordance with either one of the following:

(1) Potassium permanganate oxidation potassium permanganate titration
method — This method shall apply to the sample involving 0.1 § min.
of chromium content.

(2) Ammonium persulphate oxidation potassium permanganate titration
method — This method shall apply to the sample involving 0.1 $ min.
of chromium content.

(3) Perchloric acid oxidation potassium permanganate titration method -
This method shall apply to the sample involving 1 3 min. of chromium
content.,

(4) Diphenylcarbazide absorptiometry -- This method shall apply to the
sample involving under 2 % of chromium content.

il mllivalehilisiersil il - S ey el - ——

Applicable Standards:

JIS G 1201-General Rules for Chemical Analysis of Iron and Steel

JIS K 8006-Fundamental Articles on Volumetric Determinations
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4. Potassium Permanganate Oxidation Potassium Permanganate Titration
Method

4.1 Summary Decompose the sample with suitable acid to make it sul-
phuric acid solution. Oxidize chromium to dichromic acid with potassium

permangansate, decompose eXcess permanganic acid to manganese dioxide
with manganese sulphate, and filter it. Reduce dichromic acid in solution
with excess ammonium ferrous sulphate standard solution and back-titrate

excess ammonium ferrous sulphate with potassium permanganate standard
solution.

4.2 Applicable Field The preparation of sample solution when a sample
is easily decomposed with sulphuric acid and nitric acid and carbides
remain, when a sample involves wolfram and a great amount of silicone and
their oxides deposit in decomposition of sample, when a sample involves a
great amount of nickel and is difficult to be decomposed with sulphuric acid
and nitric acid, when a sample involves a great amount of cobalt and the
determination of end point is difficult due to the colouration of solution in -
titration and when a sample is incompletely decomposed with acid, shall .
respectively be carried out in accordance with different operations.

4.3 Reagents The reagents shall be as follows:

(1} Hydrochloric acid
(2) Nitric acid
(3) Sulphurie acid (1 + 3, 1 +-10, 2 + 100)

(4) Phosphoric acid

(5) Aqua regia (3 parts hydrochloric acid and 1 part nitric acid)
(6) Aqgueous ammonia (1 + 1)

(7) Potassium pyrosulphate

(8) Zinc oxide milky solution - The solution prepared by a method - .
wherein about 50 g of finely pulverised zinc oxide is mixed with
300 mi of water and made pasty.

(9) Nickel solution (0.02gNi/ml) ~ The solution prepared by a method
wherein 10 g of nickel sulphate (6 hydrate) is dissolved in about
70 ml water and diluted to 100 ml with water,

(10) Potassium permanganate solution (saturated, about 7 w/v %)

(11) Manganese sulphate solution - The solution prepered by a method
wherein 200 g of manganese sulphate (4 to 6 hydrate) is dissolved
with water and diluted to 1000 ml,

(12) N/10 ammonium ferrous sulphate standard solution 730,21 g FeSO,(NH, ),S0, «
6 H,0/2) - The method for preparatinn and standardization shall be
in accordance with 2. (39) in JIS K 8006,

Provided that the standardization shall be carried out at every
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I (13) N/10 potassium permanganate standard solution (3.161 g KMnO,/l) - The
method for pmparatiﬂn, standardization and sturag'e of this solu-
tion shall be in accordance with 2. (22) in JIS K 80086.

4.4 Weighed-Out Amount of Sample The sample shall be we1g‘hed out in
accordance with Table 1. |

Table 1
| | | Weighed-out
Chromium content amount of sample
% g
0.1 and over, up to 1 2.0
1 and over, up to 3 1.0

0.50

]

0.20

3 and over, up to 10

10 and over

4,5 Operation

4.5.1 Preparation of Sample Solution The preparation of sample
solution sh e carried out as follows:

(1) Sample Easy to Be Decomposed with Sulphuric Acid and Nitric

Acid ~ Transfer the weighed-out sample into a beaker (500 ml),
cover it with a watch glass, add 20 m! of sulphuric acid (1 + 3)

and 50 ml of warm water and decompose it by heating. There-
after, add about 3 ml of nitric acid to it, oxidize iron by boiling
it and remove nitrogen oxide and the like,

(2) Sample Easy to Be Decomposed with Sulphuric Acid and Nitric
Acid Wlth Remained Carbides

| (2.1) Transfer the weighed~out sample into a beaker (500 ml), cover
. it with a watch glass, add 20 ml of sulphuric acid (1 + 3) and
about 50 ml of warm water and decompose it by heating.
Successively heat it until white fume of sulphuric acid begins
fo be generated and the solution becomes colloidal, add about
3 ml of nitric acid, generate white fume by further heating
it () and remove nitrogen oxide and the like.

(2.2) After leaving it cooled, add about 100 ml of warm water,
dissolve salts by heatmg', filter it by using a filter paper
(Class 5 A), wash it with sulphuric acid (2 + 100), collect the
filtrate and washings into a beaker (500 ml) and discard the
residue,
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(3) BSample Involving Wolfram and A Great Amount of Silicone . Trans-
er the weighed-out sample into a beaker (500 ml), cover it with
a watch glass, add 40 ml of hydrochloric acid, decompose it by
heating, add 20 ml of sulphuric acid (1 + 3), concentrate it by
heating until white fume of sulphuric acid begins to be generated,
oxidize it by adding about 3 ml of nitric acid, generate white

fume by further heating it (!) and remove nitmg‘en oxide and
the like. Hereinafter, operate it according to the process of
4.6.1 (2.2). H{)wever for the filtration in the case of sample
involving wolfram, use the filter paper added with filter paper
pulp (Class 6).

(4) Sample Involving A Great Amount of Nickel and Difficult to Be
Decomposed with Sulphuric Acid and Nitric Acid Transfer the
weighed-out sample into a beaker (000 ml), cover it with a watch
glass, add 30 ml of aqua regia, decompose it by heating, add
20 ml of sulphuric acid (1 + 3) and generate white fume of sul-

phuric acid by successively heating it (1). After leaving it -
cooled, add about 100 ml of warm water and dissolve the salts by .
heatmg :

(5) Sample Involving A Great Amﬂunt of Cobalt

(5 1) Operate the weighed-—*uut sample according fo the pI‘DGEEE of
5.1 (2) or 4,5.1 (3). o

(6.2) Dilute this solution to about 150 ml with water, slowly add
aqueous ammonia (1 + 1) while mixing it with stirring, almost
neutralize it and dilute it to about 300 ml with water.
Precipitate chromium, iron, ete. by adding zine oxide milky

 solution (4.3 (8)]) while mixing with stirring violently this
solution, filter it by using glass filter (G 4) and wash it with
water. Thereafter, wash and transfer the precipitate into the
original beaker by injecting water to it, add 20 -ml of sul-
phuric acid (1 + 3) and dissolve it by heatmg Dissolve the
precipitate adhering to the filter by adding a little amount of
sulphuric acid (1 + 3), wash it with water and collect it into
the original beaker, - .

(6) Sample Difficult to BengcnmpﬂSed with Acid

(6.1) After operating the weighed-out sample according to the
process of 4,5,1 (1), dilute the solution about 2 times with
water and cool it. Thereafter, filter it by using a filter
paper (Class 5 B), wash it with sulphuric acid (2 + 100) and
warm water, collect the filtrate and washings into a beaker
(5600 ml) and store it as main scrlutmn.

(6.2) Transfer the undissolved residue together with the filter
paper into a platinum crucible (No, 30) and dry it., There-
after, incinerate the filter paper. After leaving it cooled,
add about 2 g of potassium pyrosulphate and fuse it by
heating, After cooling it, dissolve the melt with a small
amount of warm water and about 1 m! of sulphuric acid
(1 + 10). Thereafter, filter it by using a filter paper (Class
5 B), wash it with warm water, collect the filtrate and wash- .

“ings into the previously stored main solution and discard the
residue in this time.
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