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FOREWORD 

ISO (the International Organization for Standardization) is a worldwide federation 
of national Standards institutes (ISO member bodies). The work of developing 
International Standards is carried out through ISO technical committees. Every 
member body interested in a subject for which a technical committee has been set 
up has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated 
to the member bodies for approval before their acceptance as International 
Standards by the ISO Council. 

International Standard ISO 4058 was developed by Technical Committee 
ISO/TC 79, Light metals and their a//oys, and was circulated to the member bodies 
in September 1976. 

lt has been approved by the member bodies of the following countries : 

Australia 
Belgium 
Bulgaria 
Canada 
Chile 
Czechoslovakia 
France 
Hungary 
India 

I taly 
Japan 
Korea, Rep. of 
Mexico 
Norway 
Philippines 
Poland 
Portugal 
Romania 

No member body expressed disapproval of the document. 

South Africa, Rep. of 
Spain 
Sweden 
Turkey 
United Kingdom 
U.S.A. 
U.S.S. R. 
Yugoslavia 

0 international Organkation for Standardization, 1977 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 4058-1977 (E) 

Magnesium and its alloys - Determination of nicke1 - 
Photometric method using dimethylglyoxime 

1 SCOPE AND FIELD OF APPLICATION 

Th is International Standard specifies a photometric method 
using dimethylglyoxime (oxidized complex) for the 
determination of nicke1 in magnesium and its alloys. 

The method applies to the determination of nicke1 contents 
between 0,000 5 and 0,05 % . 

2 PRINCIPLE 

Dissolution of a test Portion by hydrochloric acid and nitric 
acid. Complexing of interfering elements by the addition of 
hydroxylammonium chloride, citric acid and thiourea. 
Formation of the nickel-dimethylglyoxime complex and 
extraction of this complex by chloroform. 

Passage of the nicke1 of the nickel-dimethylglyoxime 
complex into aqueous Solution by treatment with dilute 
hydrochloric acid. Oxidation of the nicke1 with bromine 
water and development of the colour by the addition of 
dimethylglyoxime in ammoniacal medium. Photometric 
measurement of the coloured complex at the maximum of 
the absorption curve (wavelength about 445 nm). 

3 REAGENTS 

During the analysis use only distilled water or water of 
equivalent purity. 

3.1 Hydrochlorit acid, p approximately 1,18 g/ml, 36 % 
(mlm) Solution or approximately 12 N. 

3.2 Nitrit acid, p approximately 1,40 g/ml, 68 % (mlm) 
Solution or approximately 15 N. 

3.3 Hydroxylammonium chloride, 100 g/l Solution. 

Dissolve log of hydroxylammonium chloride (NH,OH.HCI) 
in about 40 ml of water, make up the volume to 100 ml 
and mix. 

Renew this Solution each week. 

3.4 Citric acid, 300 g/l Solution. 

Dissolve 300 g of citric acid (C,H,O,.H,O) in water, make 
up the volume to 1 000 ml and mix. 

3.5 Thiourea, 100 g/l Solution. 

Dissolve 100 g of thiourea (NH,CSNH,) in water, make up 
the volume to 1 000 ml and mix. 

3.6 Ammonia, p approximately 0,91 g/ml, 25 % (m/m) 
Solution or approximately 15 N. 

3.7 Dimethylglyoxime, IO g/l Solution in ethanol. 

Dissolve IO g of dimethylglyoxime (C,Hg02N.J in 95 % 
(WV) ethanol, make up the volume to 1 000 ml with the 
same ethanol and mix. 

3.8 Chloroform (CHCI,), p approximately 1,48 g/ml. 

3.9 Ammonia, approximately 0,50 % (mlm) Solution. 

Dilute 20 ml of ammonia Solution (3.6) with water, make 
up the volume to 1 000 ml and mix. 

3.10 Hydrochlorit acid, approximately 1,8 % (m/m) 
solution. 

Dilute 50 ml of hydrochloric acid (3.1) with water; make 
up the volume to 1 000 ml and mix. 

3.11 Bromine water, saturated Solution at ambient 
temperature. 

The Solution should be prepared 24 h before use. 

3.12 Nickel, 1 g/l Standard Solution. 

Prepare this Solution according to one of the following 
methods : 

3.12.1 Weigh, to the nearest 0,001 g, 1 g of pure nicke1 
(titre 99,7 % or more) and transfer to a tall-form beaker 
of suitable capacity (600 ml, for example). 
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ISO 40584977 (E) 

Cover with a watch glass, and add IO ml of water and 
IO ml of nitric acid Solution (3.2). 

Allow the nicke1 to react slowly, heating gently, if necessary, 
to complete the attack. Once the reaction is finished, add 
IO ml of hydrochloric acid (3.1) and evaporate, carefully, 

- to dryness (do not calcine). 

Repeat the treatment with hydrochloric acid (3.1) once 
more, then take up the residue with water, heat to 
complete the dissolution of the salts, transfer quantitatively 
to a 1 000 ml volumetric flask, make up to volume and 
mix. 

1 ml of this Standard Solution contains 1 mg of nicke1 (Ni). 

3.12.2 Weigh, to the nearest 0,001 g, 6,730 g of nicke1 
ammonium sulphate [(NH,),SO,NiS0,.6H,O]. Dissolve in 
water, transfer the solution quantitatively to a 1 000 ml 
volumetric flask, make up to volume and mix. 

1 ml of this Standard Solution contains 1 mg of nicke1 (Ni). 

3.13 Nickel, 0,l g/l Standard Solution. 

Transfer 100,O ml of Standard nicke1 Solution (3.12), to 
a 1 000 ml volumetric flask, make up to volume and mix. 

1 ml of this Standard Solution contains 0,l mg of nicke1 
(N 1 i . 

3.14 Nickel, 0,005 g/l Standard solution. 

Transfer 50,O ml of Standard nicke1 Solution (3.13), to a 
1 000 ml volumetric flask, make up to volume and mix. 

1 ml of this Standard Solution contains 0,005 mg of nicke1 
(N 1 i . 

Prepare this Standard Solution at the moment of use. 

3.15 Bromothymol blue, 1 g/l Solution in ethanol. 

Dissolve 0,l g of bromothymol blue in 5 ml of 95 % (WV) 
ethanol, make up the volume to 100 ml with water and 
mix. 

4 APPARATUS 

Usual laboratory apparatus, and 

4.1 Spectrophotometer, or 

4.2 Electrophotometer. 

5 SAMPLING 

5.1 Laboratory Sample’ ) 

5.2 Test Sample 

Chips not more than 1 mm thick shall be obtained by 
milling or drilling. 

6 PROCEDURE 

6.1 Test Portion 

Weigh, to the nearest 0,001 g, about 1 g of the test 
Sample (5.2). 

6.2 Blank test 

Carry out a blank test in parallel with the analysis, 
following the same procedure and using the same quantities 
of all reagents as are used in the analysis. 

6.3 Preparation of the calibration curve 

6.3.1 Preparation of Standard matthing solutions, related 
to photometric measurements carried out with an Optical 
path length of 2 cm 

lnto a series of seven 50 ml volumetric flasks, transfer the 
volumes of Standard nicke1 Solution (3.14) indicated in 
table 1. 

TABLE 1 

Volume of Standard Corresponding mass 

nicke1 Solution (3.14) of nicke1 (Ni) 

ml mg 

0 * 0 

w 0,005 

zo 0,010 

5,O 0,025 

IO,0 0,050 

15,o 0,075 

20,o 0,100 

* Compensation solution. 

Then add to each volumetric flask 20 ml of hydrochloric 
acid (3.10) and the quantity of water necessary to obtain 
about 40 ml. 

1) Sampling from supply lots will be the subject of a future International Standard. 
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6.3.2 Cotour reaction 

Add 1 ml of bromine water (3.11) and wait for at least 
15 min. Add slowly, while stirring, ammonia Solution (3.6) 
until the colour disappears and then add an excess of 2 ml. 

Cool the Solution to a temperature below 30 ‘C. Finally, 
add 2 ml of dimethylglyoxime Solution (3.7), make up 
to volume and mix. 

6.3.3 Pho tome tric measuremen ts 

Measure the absorbance of each Solution after 10 min, 
but not more than 30 min, using the spectrophotometer 
(4.1) at the maximum of the absorption curve (wavelength 
approximately 445 nm) or with the electrophotometer 
(4.2) fitted with suitable filters, after having adjusted the 
apparatus to zero absorbance against the compensation 
Solution. 

6.3.4 Plotting OP the calibration curve 

Plot a graph showing, for example, the amounts of nicke1 
(N 1 i I expressed in milligrams, contained in 50 ml of 
Standard matthing Solution as abscissae, and the 
corresponding absorbance values as ordinates. 

6.4 Determination 

6.41 Preparation of the test Solution 

Transfer the test Portion (6.1) to a beaker of suitable 
capacity (for example 250 ml), and cover it with a watch 
glass. Add 25 ml of water and, in small portions, 7,5 ml 
of hydrochloric acid (3.1) and 2 ml of nitric acid (3.2). 
Once the reaction is finished, heat to boiling and boil for 
2 or 3 min. Filter if necessary. Allow to cool to ambient 
temperature. According to the presumed nicke1 content, 
operate on the whole of the test Solution or, having brought 
the volume of this Solution up to 100 ml, operate on the 
aliquot indicated in table 2. 

TABLE 2 

Presumed nicke1 
content 

% (m/m) 

< 

from 0,000 5 to 0,Ol 

from 0,Ol to 0,02 

from 0,02 to 0,05 

Volume of 
aliquot of 

Volume of 1 the test 
the test 1 Solution 
Solution 1 for the 

colour 
reaction 

ml ml 

- whole 

100 50,o 

100 20,o 

Quantity of nicke1 
present 

from to 0,lO 

from 0,05 to OJO 

from 0,04 to 0,lO 

Transfer the aliquot of the test Solution to a beaker of 
suitable capacity (for example 250 ml). In all cases bring 
the volume of the Solution to about 40 ml by evaporation 
or dilution. Add 5 ml of hydroxylammonium chloride 

Solution (3.3), 20 ml of citric acid Solution (3.4), 10 ml of 
thiourea Solution (3.5) and 3 to 5 drops of bromothymol 
blue Solution (3.15). Add slowly the ammonia Solution 
(3.6) until the indicator turns blue and then add an excess 
of 0,5 ml. Add 5 ml of dimethylglyoxime Solution (3.7) 
and transfer the Solution quantitatively to a separating 
funnel of suitable capacity (for example 200 ml). Cool the 
Solution before extraction. 

6.4.2 Extraction of the nickel-dimetbylglyoxime complex 

Add to the separating funnel 10 ml of chloroform (3.8) and 
Shake carefully for 1 min. Allow to settle, draw off the 
organic Phase and collect it in a second separating funnel of 
suitable capacity (for example 100 ml). Add to the funnel 
containing the aqueous Phase 1 or 2 ml of chloroform (3.8) 
and, without shaking, draw off the organic Phase and add it 
to that contained in the second separating funnel. Add once 
more to the aqueous Phase 5 ml of chloroform (3.8), Shake 
for 30 s, allow to settle, draw off the organic Phase and 
collect it in the second separating funnel, proceeding as 
already indicated. Discard the aqueous Phase. Add to the 
organic Phase 20 ml of ammonia Solution (3.9) and Shake 
for 30 s. Allow to settle, draw off the organic Phase and 
place it in a third separating funnel of suitable capacity 
(for example 100 ml), washing with 1 or 2 ml of chloroform 
(3.8). Add to the funnel containing the aqueous Phase 5 ml 
of chloroform (3.8) and Shake for 30 s. 

Allow to settle, draw off the organic Phase and add it to 
that contained in the third funnel. Discard the aqueous 
Phase. 

6.4.3 Passage of the nitikel complex into aqueous Solution 

Add to the separating funnel containing the organic Phase 
10 ml’ of hydrochloric acid (3.10) and Shake, carefully, 
for 1 min, allow to settle, draw off the organic Phase and 
collect it in another separating funnel of suitable capacity 
(for example 100 ml). Add to the funnel containing the 
aqueous Phase 1 or 2 ml of chloroform (3.8) and, without 
shaking, draw it off and add to the funnel containing the 
organic Phase. Repeat once more the treatment of the 
organic Phase with 10 ml of hydrochloric acid (3.10), still 
collecting the aqueous Phase in the same separating funnel. 
Discard the organic Phase. 

Add to the aqueous Phase 5 ml of chloroform (3.8) and 
Shake for 30 s. Allow to settle, draw off carefully the 
organic Phase and discard it. Continue according to the 
procedure described in 6.3.2. 

6.4.4 Photometric measurements 

Measure the absorbance of each Solution after 10 min but 
not more than 30 min, using the spectrophotometer (4.1) 
at the maximum of the absorption curve (wavelength 
approximately 445 nm) or with the electrophotometer 
(4.2) fitted with suitable filters, after having adjusted 
the apparatus to Zero absorbance against the compensation 
Solution. 
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7 EXPRESSION OF RESULTS 

By means of the calibration curve (see 6.3.4), determine 
the quantity of nicke1 corresponding to the value of the 
photometric measurement. The content of nicke1 (Ni) is 
given, as a percentage by mass, by the formula : 

(m 1 -m,) XD 

“0 

ml is the mass, in milligrams, of nicke1 found in the 
test Solution or in the aliquot of the test Solution; 

10 xmo 

is the mass, in grams, of the test Portion; 

m2 is the mass, in milligrams, of nicke1 found in the 
corresponding blank test Solution or in the aliquot of 
the blank test Solution; 

D is the ratio of the volume of the test s 01 ution to 
vol ume of the aliquot taken for the colour re action. 

8 TEST REPORT 

The test report shall include the following particulars : 

a) the reference of the method used; 

b) the results and the form in which they are expressed; 

c) any unusual features noted during the determination; 

d) any Operation not included in this International 
Standard, or regarded as optional. 
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