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JAPANESE INDUSTRIAL STANDARD JIS H 1360 : 1997

Methods for determination of
nickel in aluminium and aluminium alloys

Introduction IS0 3979, Aluminium and aluminium alloys — determination of
nickel — Spectrophotometric method using dimethylglyoxime published in 1977 as
the first edition is the corresponding International Standard to this Standard. But
this International Standard which specifies the method using chloroform as reagent
is not adopted in this Standard from a viewpoint of environmental preservation.

Without corresponding international standards, two methods for determination,
i.e. dimethylglyoxime nickel gravimetric method and dimethylglyoxime extract separation

4-(2-pyridylazo) resorcinol absorptiometric method are specified as Japanese Industrial
Standard.

1 Scope This Japanese Industrial Standard specifies the methods for determining
nickel in aluminium and aluminium alloys.

Remarks 1. Normative reference

JIS H 1351 General rules for chemical analysis of aluminium and
aluminium alloy

2. The following is the corresponding International Standard to this
Standard:

ISO 3979:1997 Aluminium and aluminium alloys — Determina-
tion of nickel — Spectrophotometric method using
dimethylglyoxime

2 General requirements The general requirements common to analysis shall be
as indicated in JIS H 1351.

3 Methods for determination The determination of nickel shall be carried out
according to either of the following methods.

(1) Dimethylglyoxime nickel gravimetric method This method applies to the

test sample of nickel content 0.1 % (m/m) and over up to and including 3 % (m/
m).

(2) Dimethylglyoxime extract separation 4-(2-pyridylazo) resorcinol

absorptiometric method This method applies to the test sample of nickel
content 0.001 % (m/m) and over up to and including 0.5 % (m/m).

4 Dimethylglyoxime nickel gravimetric method

4.1 Principle The test portion is decomposed with sodium hydroxide or hydrochloric
acid and nitric acid. After acidifying with sulfuric acid, an aluminium plate is put
in and boiled and copper and the like are reduced, separated and filtered. After
tartaric acid is added, the solution is weakly alkalified, dimethylglyoxime is added

to form the precipitate of dimethylglyoxime nickel, and after filtering and drying, its
mass is measured.
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4.2 Reagents The reagents shall be as follows:

(1) Hydrochloric acid (1+1, 1+2)
(2) Nitric acid

(3) Nitric acid (1+1)

(4) Hydrofluoric acid

(5) Sulfuric acid (1+1)

(6) Aqueous ammonia (1+1)

(7) Sodium hydroxide solution Dissolve 20 g of sodium hydroxide in 100 ml of
water, store in a bottle of polyethylene and use the supernatant liquid.

(8) sodium thiosulfate solution (saturated, approximately 450 g/l)
(9) Aluminium plate [99.99 % (m/m) or purer]

(10) Tartaric acid solution Dissolve 25 g of tartaric acid in 60 ml of water, after
filtering, add 2 ml of nitric acid (1+1) and dilute with water to make up the
volume to 100 ml.

(11) Dimethylglyoxime solution Dissolve 1 g of dimethylglyoxime in 100 ml of
ethanol (95).

4.3 Test portion The test portion shall be weighed to the nearest 1 mg according
to nickel content as indicated in Table 1.

Table 1 Test portion to be weighed

Nickel content Test portion to be weighed
% (m/m) g
0.1 and over to and excluding 0.5 3.0
0.5 and over up to and including 3 1.0

4.4 Procedure

4.4.1 Preparation of test solution Test solution shall be prepared by either of
the following procedures:

(1) Test sample of silicon content less than 1 % (m/m)
(a) Weigh the test portion and transfer to a beaker (500 ml).

(b) Cover with a watch-glass, add little by little 15 ml of sodium hydroxide .
solution per 1 g of the test portion to decompose. When the reaction
becomes calm, heat and decompose completely the test portion.

(¢) Wash the under surface of watch-glass and the inside wall of beaker with
a small volume of water, add about 150 ml of warm water and stir, allow
to stand still for a while and make the precipitate sedimented. Remove
the watch-glass, filter the precipitate using filter paper (Class 5, B) and
wash wit warm water.
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(d) Wash the precipitate on the filter paper down into the original beaker,
dissolve with as small amount of hydrochloric acid (1+1) and nitric acid
(1+1) as possible, add 10 ml of sulfuric acid (1+1) and heat to evolve white
fume of sulfuric acid for two to three min. After cooling, add 100 ml to 150
ml of water and heat to dissolve salts.

(2) Test sample of silicon content of 1 % (m/m) or more
(a) Weigh the test portion and transfer to a beaker (500 ml).

(b)  Cover with a watch-glass. Add little by little 20 ml of hydrochloric acid (1+1)
per 1 g of test portion to decompose. When the reaction becomes calm, add
5 ml of nitric acid and boil to dissolve copper and the like.

(¢) Wash the under surface of watch-glass and the inside wall of beaker with
a small volume of water and remove the watch-glass, filter insoluble
silicon and the like using filter paper (Class 5, B) and wash sufficiently the
precipitate and filter paper with warm water. Put the filtrate and the
washings together in the beaker (500 ml), add 20 ml of sulfuric acid (1+1),
heat and evolve the white fume of sulfuric acid for two to three min.

(d) After allowing to cool, add 100 ml to 150 ml of water, heat and dissolve the
salts. Filter the solution using a filter paper (Class 5, A) and wash
sufficiently the precipitate and filter paper with water. Put the filtrate
and washings together in the beaker (500 ml) to make the main solution

and heat and concentrate it until the volume of liquid becomes 100 ml to
150 ml.

(e) Transfer the remainder such as insoluble silicon in a platinum crucible
(No. 30) together with the filter paper, heat to dry and ignite to ash the
filter paper. After cooling, add 5 ml of nitric acid, 1 ml of sulfuric acid
(1+1) and 5 ml of hydrofluoric acid and heat to evolve the white fume of
sulfuric acid for one to two min. After cooling, transfer the solution using
water to the beaker in which the main solution is stored as indicated in (d).

4.4.2 Separation of copper and the like Copper and the like shall be separated
in accordance with the following procedures:

(1) Put the aluminium plate() folded in U shape in the solution obtained in 4.4.1,
cover with a watch-glass and boil(?) gently for about one h to reduce and
precipitate copper and the like(3).

(2) Filter the solution using a filter paper (Class 5, A) and wash sufficiently the
precipitate and filter paper with water. Put the filtrate and washings together
in the beaker (500 ml) and add water to make up the volume to approximately
200 ml. If necessary, heat and concentrate.

Notes (') The aluminium plate to be used usually shall be of about 1.5 mm in

thickness, about 25 mm in width, 50 mm to 80 mm in length and not
including nickel.

(®) If the volume of liquid decreases in boiling, add heated water so as
to make up the volume to 100 ml to 150 ml.
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