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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 8225 : 1983 is replaced with JIS M 8225 : 1997.

In this revision, the relevant ISO standards are laid down as Annex 1,
Annex 2, and Annex 3, in order to harmonize with International Standards.

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 8225:1997, First English edition published in 1998-09

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 8225 :1997

Iron ores—Methods for determination
of vanadium content

Introduction Annex 1 in this Standard is the Japanese Industrial Standard which
was specified on the ISO 9683 Iron ores—Determination of vanadium content—BPHA
spectrophotometric method published in 1991, Annex 2 and Annex 3 are the Japa-
nese Industrial Standard which were specified on the ISO 9684 Iron ores—Determi-

nation of vanadium content—Flame atomic absorption spectrometric methods published
in 1991.

1 Scope This Japanese Industrial Standard specifies the methods for vanadium
in iron ores. '

2 Normative reference The following standard contains provision which, through
reference in this Standard, constitutes provision of the Standard. The most recent
edition of the standard indicated bellow shall be applied.

JIS M 8202 Iron ores — General rules for chemical analysis

3 General requirements General requirements common to methods for deter-
mination shall be in accordance with JIS M 8202.

4 Division of determination methods The method for determination of vana-
dium content shall be in accordance with either one of the following.

a) N-BPHA extraction spectrophotometric method This method is applicable
to the sample of vanadium 0.05 % (m/m) or over up to and including 1.0 % (m/m)
in accordance with Annex 1, but not applicable to the sample of titanium con-
tents not less than 0.5 % (m/m).

b) Flame atomic absorption spectrometric method This method is applicable

to vanadium contents 0.05 % (m/m) or over up to and including 0.5 % (m/m) in
accordance with Annex 2.

¢) Phosphovanadotungstate extraction flame atomic absorption spectromet-
ric method This method is applicable to vanadium contents 0.001 % (m/m) or
over up to and including 0.05 % (m/m) in accordance with Annex 3.
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Annex 1 (normative)
N-BPHA extraction spectrophotometric method

1 Summary Decompose a sample with hydrochloric acid, oxidized with nitric acid,
carry out fuming with perchloric acid and filter it. After igniting the insoluble resi-
due to ash, treat it with hydrofluoric acid, fuse it with sodium disulfate and dissolve
the melt. Combine the solution with above filtrate. After oxidizing vanadium, add
N-benzoyl-N-phenylhydroxylamine (hereafter referred to as “N-BPHA”), extract the
vanadium complex into the chloroform phase and measure its absorbance.

2 Reagents Reagents shall be as follows.
a) Hydrochloric acid

b) Hydrochloric acid (2+1)

¢) Nitric acid

d) Perchloric acid

e) Hydrofluoric acid

f) Sulfuric acid (1+1)

g) Iron oxide (III) High purity iron oxide (III) which contains no vanadium, or
the known content as little as possible.

h) Hydrogen peroxide (1+9)

i) Copper solution (10 mgCu/ml) Dissolve 1.000 g of copper [not less than
99.9 % (m/m)] with nitric acid, add 20 ml of perchloric acid, generate white fume
for approx. 10 min by heating and cool it. Dissolve it with water and dilute to
100 m] with water.

j) Potassium permanganate solution (3 g/l)
k) Sodium disulfate

1) N-BPHA chloroform solution Dissolve 0.2 g of N-BPHA into 300 ml of chlo-
roform and store it in a brown bottle.

m) Vanadium standard solution (0.1 mgV/ml) Weigh out 1.148 2 g of ammo-
nium metavanadate (NH,VO;), take it into a beaker (500 ml) and dissolve with
10 ml of sulfuric acid (1+1) and approx. 200 ml of hot water. After cooling to
ordinary temperature, transfer it into a 500 ml one mark volumetric flask with
water, dilute to the mark with water and use as the standard stock solution
(1 mgV/ml). The needed amounts of the vanadium standard solution shall be
prepared fleshly from this stock solution with 10 times correct dilution by wa--
ter each time before use.
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3 Test portion Test portion shall be weigh out in accordance with Annex 1 Table 1.

Annex 1 Table 1 Test portion

Vanadium content Test portion
% (mim) g
0.05 or over up to and 0.1 excl. 1.0
0.1 or over up to and 1.0 incl. 0.20

4 Procedure

4.1 Preparation of sample solution Preparation of sample solution shall be given
by the following procedures.

a) Weigh and transfer the sample into a beaker (200 ml).

b) Cover it with a watch glass, add hydrochloric acid in accordance with Annex 1
Table 2. At first place the beaker on the frame which in the low temperature
region (60 °C to 100 °C) of the hot plate and keep it as it is for approx. 1h, then
transfer the beaker on the high temperature region and decompose the sample
by heating to near boiling for approx. 10 min. Then add 5 ml of nitric acid and
perchloric acid in accordance with Annex 1 Table 2, vaporize the solution by
maintaining heating for approx. 5 min under the condition in which white fume
starts to generate, its inside of the beaker turns to transparent and fume of
perchloric acid is refluxed along inside wall of beaker. After standing to cool,
add approx. 30 ml of hot water and dissolve the soluble salts by heating. Thereafter
add hydrogen peroxide (1+9) drop by drop to the solution and reduce chromium.
Heat to boil for approx. 2 min and decompose excess amounts of hydrogen per-
oxide. Filter the insoluble residue by using a filter paper (class 5B) with filter
pulp, wash it 5 times to 7 times with warm water. The filtrate and washings
are received in a beaker (300 ml) and reserve it as a main solution.

Annex 1 Table 2 Additional amounts of hydrochloric
acid and perchloric acid

Test portions Additional amount
g ml
HCl HCI10,
1.0 30 20
0.20 20 15

¢) Transfer the insoluble residue(!) together with the filter paper into a platinum
crucible (No. 30), dry, and ignite to ash. After standing to cool, moisten the ig-
nited residue with sulfuric acid (1+1), add approx. 5 ml of hydrofluoric acid, and
heat gently to vaporize silicon dioxide and sulfuric acid. After cooling, add approx.
3 g of sodium disulfate, cover the lid and fuse the residue by first heating cau-
tiously and gradually rising the temperature to be heated dark red hot state. After
cooling, put the platinum crucible as it is into the main solution reserved in b),
and dissolve the melt by gently heating. Wash the platinum crucﬂﬁeoveﬁmgm S
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