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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 8223:1983 is replaced with JIS M 8223:1997.

In this revision, the relevant provisions of ISO Standard are described
as Annex 2, intending conformance with International Standard.
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JAPANESE INDUSTRIAL STANDARD JIS M 8223 :1997

Iron ores — Methods for
determination of nickel content

Introduction Annex 1 of this Standard is JIS specified by modifying the dimethyl-
glyoxime absorptiometry in JIS M 8223:1983. Annex 2 is JIS prepared based on the
nickel part of ISO 9685, Iron ores — Determination of nickel and/or chromium con-
tents — Flame atomic absorption spectrometric method, published in 1991.

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

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

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
nickel shall conform to either of the following methods.

a) Dimethylglyoxime absorptiometry This method is applied to the sample of
0.01 % (m/m) or over up to and including 2 % (m/m) nickel content, which is as
described in Annex 1.

b) Iron separation atomic absorption method This method is applied to the
sample of 0.001 % (m/m) or over up to and including 0.10 % (m/m) nickel con-
tent, which is as described in Annex 2.
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Annex 1 (normative) Dimethylglyoxime absorptiometry

1 Summary Decompose a sample with hydrochloric acid and nitric acid, and
generate white fume by adding perchloric acid. After dissolving the salts, filter.
For the residue, after vaporizing silicon dioxide with hydrofluoric acid, fuse it with
sodium disulfate, and combine if with filtrate. Oxidize nickel in the solution with
iodine. After alkalifying it with aqueous ammonia, make it react on dimethyl-
glyoxime, and measure the absorbance of the generated nickel dimethylglyoxime
complex.

2 Reagents The reagents shall be as follows.

a) Hydrochloric acid

b) Hydrochloric acid (1+23, 2+100)

¢) Nitric acid

d) Perchloric acid

e) Hydrofluoric acid

f) Sulfuric acid (1+1)

g) Aqueous ammonia

h) Aqueous ammonia (1+50)

i) Iron (III) oxide Iron (III) oxide shall be the iron (III) oxide of the highest
possible purity which contains no nickel, or with the lowest possible content of
nickel, which is known.

j) Bromine water (saturated, approx. 35 g/l)

k) Iodine solution Add 30 g potassium iodide to 3.6 g iodine and thoroughly dis-
solve them by adding approx. 100 ml water. Thereafter dilute to 1 000 ml with
water and stone in a brown bottle.

1) Sodium chloride

m) Sodium disulfate

n) Ammonium chloride solution (200 g/l)

o) Citric acid solution (500 g/l)

p) Dimethylglyoxime solution Dissolve 10 g of dimethylglyoxime with 1 000 ml
of sodium hydroxide solution (10 g/i).

q) Dimethylglyoxime - ethanol solution Dissolve 1 g dimethylglyoxime with 100

ml of ethanol (95). If an insoluble residue remains, filter it.
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r) Chloroform

s) Standard nickel solution A (500 pgNi/ml) Weigh out 0.500 g of nickel [99.9
% (m/m) or higher] transfer it into a beaker (500 ml), add about 20 ml of nitric
acid (1+1), and decompose by heating. Thereafter, add about 10 ml of perchloric
acid, evaporate by heating, and generate white fume. After standing to cool,
dissolve salts by adding water. After cooling to ordinary temperature, transfer
it into a 1 000 ml one-mark volumetric flask with water, and dilute to the marked
line with water to prepare standard nickel solution A.

t) Standard nickel solution B (50 ugNi/ml) Accurately dilute a necessary amount
of standard nickel solution A 10 times to prepare standard nickel solution B.

3 Weighing out amount of sample Weigh out 0.5 g of sample. However, when
interfering elements are contained and the operation of 4.2 is to be applied, the
sample shall be so weighted-out that the amount of nickel is under 0.4 mg.

4 Operation

4.1 Preparation of sample solution Prepare a sample solution as follows.
a) Weigh out a sample to be transferred into a beaker (300 ml).

b) Cover it with a watch glass, add 20 ml of hydrochloric acid, at first place the
beaker at the low temperature part (60 °C to 100 °C) near the edge of hot plate,
and keep it for about 1 h. Thereafter, transfer it to a higher temperature part,
and decompose by heating just before boiling for about 10 min. Then, add 5 ml
of nitric acid and 20 ml of perchloric acid, and evaporate by successively heating.
Heat it for about 10 min under a state in which white fume of perchloric acid
starts to be generated(!), further its inside turns transparent, and the vapor of
perchloric acid is refluxed along the inside wall of the beaker, and then cool it.
Add about 50 ml of warm water thereto, mix by shaking to dissolve the soluble
salts, filter the insoluble residue by using filter paper (class 5B), wash it with
warm hydrochloric acid (2+100) heated at about 40 °C to 60 °C until the yellow
of iron (III) chloride is not observed on the filter paper, and then wash it several
times with warm water. Collect the filtrate and washings in a beaker (300 ml)
to be reserved as a main solution.

¢) Transfer the insoluble residue(?) together with the filter paper into a platinum
crucible (No. 30) and dry it. Thereafter incinerate if by ignition. After standing
to cool, moisten the ignition residue with a small amount of sulfuric acid (1+1),
add about 5 ml of hydrofluoric acid, heat gently, and vaporize silicon dioxide and
sulfuric acid. After standing to cool, add about 3 g of sodium disulfate thereto,
cover it, at first heat gradually, then raise temperature gradually, and fuse the
residue by heating to a dark red heat state. After standing to cool, put the
platinum crucible into the beaker containing main solution which is reserved in

b), gently heat to fuse the melt, wash the platinum crucible with water, and take
it out.

Notes (1) In the case of 2 % (m/m) or more chromium content, when the solu-
tion turns red, add little by little 0.1 g of sodium chloride and vaporize
most of chromium as chromyl chloride.
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