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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of International Trade and Industry
through deliberations at Japanese Industrial Standards Committee in
accordance with the Industrial Standardization Law. Consequently,
JIS M 8224:1983 is replaced with JIS M 8224:1997. -

In this revision, the relevant provisions of ISO Standard are described
as Annex 2, intending conformance with International Standard.

Date of Establishment: 1953-03-28

Date of Revision: 1997-08-20

Date of Public Notice in Official Gazette: 1997-08-20
Investigated by: Japanese Industrial Standards Committee

Divisional Council on Iron and Steel

JIS M 8224 :1997, First English edition published in 1998-10

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN _ -

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 1998 ,
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm,
without permission in writing from the publisher.
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JAPANESE INDUSTRIAL STANDARD JIS M 8224 :1997

Iron ores — Methods for
determination of chromium content

Introduction Annex 1 of this Standard is JIS specified by revising the diphenyl-
carbazide absorptiometry in JIS M 8224:1983. Annex 2 is JIS prepared based on
the chromium part of ISO 9685, Iron ores — Determination of nickel and/or chro-
mium contents — Flame atomic absorption spectrometric method, published in 1991,

1 Scope This Japanese Industrial Standard specifies the methods for determina-
tion of chromium content in iron ores.

2 Normative references The following standards contain provision which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards indicated below shall be applied.

JIS K 8005 Reference materials for volumetric analysis
JIS M 8202 Iron ores — General rules for chemical analysis

3 General matters General matters common to the determination methods shall
be as specified in JIS M 8202. ‘

4 Classification of determination methods The method for determination of
chromium shall conform to either of the following method.

a) Diphenylcarbazide absorptiometry This method is applied to the sample of
0.01 % (m /m) or over up to and including 0.50 % (m /m) chromium content, which
is as specified in Annex 1.

b) Iron separation flame atomic absorption spectrometric method This
method is applied to the sample of 0.001 % (m/m) or over up to and including
0.10 % (m/m) chromium content, which is as specified in Annex 2.
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Annex 1 (normative) Diphenylcarbazide
absorptiometry

1 Summary Decompose a sample with suitable acid, and carry out sulfuric acid
white fume treatment. Dissolve soluble salts with water, filter. After incinerating
the residue by ignition, carry out hydrofluoric acid treatment. Fuse it with potas-
sium disulfate, and combine it with the filtrate. Make phosphoric acid coexist, and
oxidize chromium to dichromic acid with potassium permanganate.

Otherwise, fuse the sample with sodium peroxide, dissolve the melt with water,

and oxidize chromium to dichromic acid with sodium peroxide. Make diphenylcarbazide
react on the obtained dichromic acid, and measure the absorbance of the generated
complex. '

2 Reagents The reagents s.hall be as follows.

a)
b)
c)
d)
e)
f)
g
h)

i)

i)
k)
D
m)
n)
0)

p)

Hydrochloric acid

Nitric acid

Hydrofluoric acid

Hydrofluoric acid (1+11)

Sulfuric acid (1+1, 149, 2+100)
Phosphoric acid

Phosphoric acid (1+1)

Sodium hydroxide solution (5 g/l)

Iron (III) oxide shall be of the highest possible purity which contains no chro-
mium, or otherwise the lowest possible content of chromium, which is known.

sodium carbonate (anhydrous)

Sodium peroxide

potassium disulfate

potassium permanganate solution (§ g/l)

sodium nitrite solution (100 g/l)

urea solution (200 g/l)

8-quinolinol (oxine) solution Dissolve 1.0 g oxine in 10 ml acetic acid, and

make up the volume of the solution to 100 ml with water. Prepare this solution
for each service.
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q) Diphenylearbazide solution Add 0.2 g of diphnylcarbazide to ethanol (95),
dissolve by shaking sufficiently, and make up the volume of the solution to 100
ml with ethanol. Prepare this solution for each service.

r) Bensene

s) Standard chromium solution (100 ugCr/ml) After drying about 1 g of potas-
sium dichromate (JIS K 8005) at 105 °C to 110 °C for 3 h to 4 h, allow it to stand
to cool in a desiccator. Weigh out 0.282 9 g therefrom, dissolve it in water, trans-
fer it into a 1 000 ml one-mark volumetric flask by using water, and dilute to the
marked line with water to make the standard chromium solution.

t) Methyl Orange solution (1 g/l)

3 Weighing out amount of sample The weighing out amount of a sample shall

be as specified in Annex 1 Table 1 in the case of decomposing with acid(!), and 0.2
g in direct melting(2).

Annex 1 Table 1 Weighing out amount of sample

Chromium content - Weighing out amount of sample
% (m/m) g
0.01 or over to and excluding 0.25 _ 0.20
0.25 or over up to and including 0.50 0.10

Notes (!) The case herein indicates the method for preparation of sample solu-
tion by a) and b) of 4.1.

() The case herein indicates the method for preparation of sample solu-
tion by 4.1 ¢).

4 Operation

4.1 Preparation of sample solution The preparation of sample solution shall
be in accordance with any one of the following.

a) Sample capable of being easily decomposed with hydrochloric acid
1) Weigh out a sample, and transfer it into a beaker (100 ml).

2) Cover it with a watch glass, add 20 ml of hydrochloric acid, and place at
first the beaker at a low temperature part (60 °C to 100 °C) near the edge of
hot plate. After holding it for about 1 h, further transfer it to a high
temperature part, and decompose it by heating just before boiling for 10
min. Then, add about 3 ml of nitric acid and 10 ml of sulfuric acid (1+1),
and evaporate by heating to generate white fume of sulfuric acid. After
standing to cool, add 50 ml of water, and dissolve soluble salts by heating.
Filter the solution by using filter paper (class 5B) and filter paper pulp,
wash the insoluble residue five times with warm sulfuric acid (2+100) and
3 times with warm water, collect the filtrate and washings into a beaker
(300 ml), and reserve it as main solution.
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