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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. JIS M 8226 : 1983
(former edition) is replaced with this Standard.
In this revision, the relevant ISO Standard is described as Annex,
intending conformance to International Standards.
JIS M 8226 contains Annex as under;

Annex (normative); Molybdenum blue spectrophotometric method

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 8226:1997, First English edition published in 1998-04

Translated and published by: Jepanese 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.
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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 8226 : 1997

Iron ores—Method for
determination of arsenic content

Introduction Annex in this Japanese Industrial Standard has been prepared based
on ISO 7834, Iron ores—Determination of arsenic content—Molybdenum blue spec-
trophotometric method published in 1987, without any modification in technical con-
tent and the rules for the drafting and presentation of Japanese Industrial Standard.

1 Scope This Annex specifies a spectrophotometric method for the determination
of the arsenic content in iron ores.

2 Division of determination methods The method for determination of arsenic
content shall be as follows.

Molybdenum blue spectrophotometric method [Identical with International
Standard (ISO 7834)] This method is applicable to arsenic contents between
0.000 1 % (m/m) and 0.1 % (m/m) in iron ores in accordance with Annex.
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Annex 1 (normative)
Molybdenum blue spectrophotometric method

Introduction Annex in this Japanese Industrial Standard has been prepared based
on ISO 7834, Iron ores—Determination of arsenic content—Molybdenum blue spec-
trophotometric method published in 1987, without any modification in technical con-
tent and the rules for the drafting and presentation of Japanese Industrial Standard.

Further in this Annex the “Informative reference” underlined with dot line are
the matters not specified in the original International Standard.

1 Scope This Annex specifies molybdenum blue spectrophotometric method after
distilling separation for the determination of the arsenic content in iron oves.

This method is applicable to a concentration range of 0.0001 % (m/m) to 0.1 %
(m/m) (1 pg/g to 1000 pg/g) of arsenic in natural iron ores, and iron ores concentrate
and agglomerates including sinter products.

Informative reference : This method may be applicable to iron raw material such
as pyrites cinder, scale and dust, or briquette made from

2 Normative references The following standards contain provisions which, through
reference in this Annex, constitute provisions of this Standard. At the time or pub-
lication, the editions indicated were valid. All Internationa) Standards are subject
to revision, and parties to agreements based on this Standard are encouraged to in-
vestigate the possibility of applying the most recent editions or the standards indi-
cated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

1SO 648 : 1977 Laboratory glassware—One-mark pipeties
ISO 1042 : 1983 Laboratory glassware—One-mark volumetric flasks
ISO 8081 :1986 Iron ores—Increment sampling—Manual method

ISO 3082 : 1987 Iron ores—Increment sampling and sample preparation—Mechani-
cal method

ISO 3083 :1986 Iron ores—Preparation of samples—Manual method

ISO 7764 :1985 Iron ores—Preparation of predried test samples for chemical
analysis

8 Principle Decomposition of a test portion by sintering with sodium peroxide
and leaching with water and hydrochloric acid.

Transfer of the solution to a distillation flask, evaporation of part of the solution,
treatment with potassium bromide and hydrazinium sulfate, followed by adjustment
of the acidity. Distillation of arsenic trichloride and collection of the distillate in
nitric acid.

Evaporation to dryness and baking at controlled temperature, followed by treat-

ment with hexaammonium-heptamolybdate-hydrazinium reagent to form an arsenic-
molybdenum blue complex.

Spectrophotometric measurement of the absorbance at approximately Bﬁ%uments
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4 Reagents During the analysis, use only reagents of recognized analytical grade,
and only deionized water or water of equivalent purity.

Note : In order to obtain reliable values at the lowest levels of arsenic content
in test samples (<20 pg/g), reagents should be selected or purified so that
the value for the absorbance of the blank test measured in a cell of 20 mm
optical path length is not greater than 0.025 (equivalent to 1 pg of ar-
senic). In particular, nitric acid may need to be redistilled, or the appa-
ratus cleaning procedures (5.2) may need to be applied more rigorously.

4.1 Sodium peroxide (Na:O;), fine powder

4.2 Potassium bromide (KBr)

4.3 Hydrazinium sulfate (N:Hg . H,:SO4)

4.4 Hydrochloric acid (p 1.16 to 1.19 g/ml)

4.5 Nitric acid (p 1.4 g/ml), diluted 1+1

4.6 Sulfuric acid (p 1,84 g/ml), free from phosphorus

4.7 Hexaammonium beptamolybdate [(NH.)sM07,0:4 - 4H20), solution (10 g/l)
To 400 ml of water in a 1 liter beaker, add carefully, with stirring, 133 ml of sulfuric
acid (4.6). Cool, add (10+0.1) g of hexaammonium-heptamolybdate tetrahydrate and
dissolve with stirring. Transfer to a 1 liter volumetric flask or stoppered measuring
cylinder, dilute to the mark with water and mix.

4.8 Hydrazinium sulfate (NH, - H,S0,) solution, 0.15 g/l

4.9 Molybdate-hydrazinium reagent To 70 ml of water in a 100 ml volumetric
flask, add (10£0.1) ml of hexaammonium heptamolybdate solution (4.7) and 10 ml of

hydrazinium sulfate solution (4.8). Dilute to the mark with water and mix. Pre-
pare freshly for each series of tests.

4.10 Arsenic standard solution A, 200 pg/ml Dry several hundred milligrams
of diarsenic trioxide (As;0;) at 105 °C for 1 h. Dissolve 0.132 g of the dried product
in 2 ml of sodium hydroxide solution (40 g/l), add 30 ml of water, neutralize with
sultfuric acid (4.6) diluted 1+9, using methyl orange indicator, and add 4 g of sodium
hydrogen carbonate. Dilute in a volumetric flask to 500 ml with water and mix.

1 m) of standard arsenic solution A contains 200 ug of arsenic.

4.11 Arsenic standard solution B, 5 pg/ml Transfer by pipette 25 m! of stan-
dard arsenic solution A (4.10) to a 1 liter volumetric flask, dilute to the mark with
water and mix.

1 ml of standard arsenic solution B contains 5 pg of arsenic.
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5 Apparatus

Note : Unless otherwise indicated, any pipettes and volumetric flasks shall be
one-mark pipettes and volumetric flasks complying with the specifications
of ISO 648 and ISO 1042.

Ordinary laboratory apparatus and the following ones shall be used.
5.1 Zirconium or vitreous carbon crucibles, approximately 30 ml capacity.

5.2 Distillation apparatus, comprising a 250 ml distillation flask fitted with a
side neck and delivery funnel, twin-head adapter, a splash head and water-cooled
condenser (Fig. 1).

Mark the flask at the 45 ml and 50 ml capacity points.
Apparatus fitted with hemispherical ground joints may also be used.

Notes 1 Prior to first use, the distillation apparatus and distillate collection
beaker should be cleaned with chromic acid ¢leaning mixture (or equiva-
lent) and rinsed well, (to ensure that all internal surfaces are film
wettable). This condition should be maintained as necessary. The
ground glass joints should be cleaned free from organic lubricants and
then lubricated with the minimum quantity of sulfuric acid (4.6).
Alternatively, polytetrafluoroethylene (PTFE) sleeves may be used.

2 Apparatus used after the distillation stage (the collection beaker and,
where applicable, the pipette and 100 ml volumetric flask) should be
given the following special cleaning treatment.

Prior to first use, apply a chromic acid or equivalent treatment fol-
lowed by rinsing with water, then treatment with nitric acid diluted
1+10, allowing the solution to stand in the vessel for several hours.
Such vessels should be reserved only for arsenic determinations and
labeled accordingly. In routine use, the standing time in diluted ni-
tric acid can be reduced to 30 min. Detergents, which may contrib-
ute phosphate interference, should never be used in this procedure.

3 The heater should be capable of achieving a distillation rate of at least
2 ml/min. If difficulty is experienced, use a suitable insulating tape
to insulate the splash head (SH in Fig. 1).
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