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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 technical committees. Each member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. international organizations, govern- 
mental 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 IS0 Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0 8285 was prepared by Technical Committee ISO/TC 147, 
Water quality. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 
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INTERNATIONAL STANDARD IS0 8288-1986 (EI 

Water quality - Determination of cobalt, nickel, copper, 
zinc, cadmium and lead - Flame atomic absorption 
spectrometric methods 

1 Scope 

This International Standard specifies three methods for the 
determination of cobalt, nickel, copper, zinc, cadmium and 
lead in water by flame atomic absorption spectrometry: 

Section one : method A, for direct determination by flame 
atomic absorption spectrometry; 

Section two : method B, for determination by flame atomic 
absorption spectrometry after chelation (APDC) and extrac- 
tion (MIBK); 

Section three: method C, for determination by flame 
atomic absorption spectrometry after chelation (HMA- 
HMDC) and extraction (DIPK-xylene). 

2 Field of application Element to be determined Range of determination 
(llg/l) 

2.1 Method A is particularly applicable when concentrations 
of elements to be analysed are relatively high and when there 
are no interferences. 

When the samples are of a complex or unknown nature or 
when they contain high concentrations of dissolved solids 
(brines or brackish waters) method A is not applicable and 
either method B or C should be selected. 2.2.2 Method C 

The concentrations of elements which can be determined by 
method A may vary according to the characteristics of the 

With a ratio of test portion to extraction solution of 20 to 1 by 

atomic absorption spectrometric apparatus used but are 
volume as indicated in 21.2, the concentrations of elements 

generally in the ranges indicated in table 1. 
which can be determined by method C vary as indicated in 
table 3. 

Table 1 

Element to be determined Range of determination 
(mg/l) 

Cobalt 0,l to 10 
Nickel 0,l to 10 
Copper 0,05 to 6 
Zinc 0,05 to 2 
Cadmium 0,02 to 2 
Lead 0,2 to 10 

If the concentrations are greater than the upper limits indicated 
in the table, the sample may be diluted before analysis. 

2.2 Methods B and C are applicable when concentrations of 
elements to be analysed in the sample (or dilution of the 
sample) are greater than 0,5 f.tg/l. 

2.2.1 Method B 

The concentrations of the elements which can be determined 
by method B may vary according to the characteristics of the 
atomic absorption spectrometer used but are generally in the 
ranges indicated in table 2. 

Table 2 

Table 3 

I Element to be determined Range of determination 
(!-Is/l) I 
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Lower concentrations may be determined by choosing a higher 
ratio of test portion to extraction solution. A ratio of 50 to 1 by 
volume is possible since the organic solvent mixture is only very 
slightly soluble in water. 

With method C, separation of the aqueous and the organic 
phases is faster. The metal chelates, especially the Cd-chelate, 
are more stable in the organic solvent mixture. 

NOTES 

1 When determining total metals, it is necessary to pretreat the 
sample before analysis (see examples of procedures in annex A). 

2 Methods B and C are not applicable when the chemical oxygen 
demand (COD) of the samples (or diluted samples) is greater than 
500 mg/l. 
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