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IS0 1 3898-l  :  1 997(E)  

Foreword 

IS0 (the International  Organization for Standardization)  is a worldwide fed-  
eration of national  standards bodies (IS0 member bodies) .  The work of 
preparing International  Standards is normal ly carried out through IS0 
technical  committees.  Each member body interested in  a subject for which  
a technical  committee has been establ ished has the right to be 
represented on that committee.  International  organizations,  governmental  
and non-governmental ,  in  l iaison wi th  ISO,  also take part in  the work.  IS0 
col laborates closely wi th  the International  Electrotechnical  Commission  
(IEC)  on al l  matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  committees are 
circulated to the member bodies for voting.  Publ ication as an  International  
Standard requires approval  by at least 75 % of the member bodies casting 
a vote.  

International  Standard IS0 1 3898-l  was prepared by Technical  Committee 
ISOmC 1 7,  Steel ,  Subcommittee SC 1 ,  Methods of determination of 
chemical  composi tion.  

IS0 1 3898 consists of the fol lowing parts,  under the general  ti tle Steel  and 
i ron -  Determination of nickel ,  copper and cobalt contents -  Inductively 
coupled plasma atomic emission  spectrometric method.  

-  Part 1 :  General  requirements and sample dissolution 

-  Part 2:  Determination  of nickel  content 

-  Part 3:  Determination  of copper content 

-  Part 4:  Determination  of cobalt content 

Annex A forms an integral  part of this part of IS0 1 3898.  Annexes B and C 
are for information only.  
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0 IS0 IS0 1 3898-l  : 1 997(E)  

Introduction 

This part of IS0 1 3898 is to be used in conjunction wi th subsequent parts 
which speci fy methods for the determination of individual  elements in steel  
and i ron by inductively coupled plasma atomic emission spectrometric’  
method (ICP-AES) .  

Al though the analytical  methods are speci fied as i ndependent standards,  
more than one element in a single test solution can be determined.  

IS0 1 3898 is optimized to give the highest accuracy for each individual  
element,  which impl ies that the mul ti -element capabi l i ty of the ICP 
technique is not uti l ized.  

.  .  .  
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INTERNATIONAL STANDARD 0 IS0 IS0 1 3898-I  :1 997(E)  

Steel  and i ron -  Determination  of nickel ,  copper and cobal t 
contents -  Inductively coupled plasma atomic emission  
spectrometric method -  

Part 1 :  
General  requi rements and sample dissolution  

1  Scope 

1 . 1  This part of IS0 1 3898 speci fies a method for determination of nickel ,  copper and cobalt contents in  unal loyed 
steel  and unal loyed i ron wi thin  the ranges specified in  table 1  by means of inductively coupled plasma atomic 
emission  spectrometric method.  

Table 1  -  Appl ication ranges of the elements to be determined 

Element Appl ication range 
%(m/m)  

Nickel  0,001  to 0,30 

Copper 0,001  to 0,40 
Cobalt 0,001  to 0, lO 

1 .2 This part of IS0 1 3898 speci fies the general  requirements for analyses by ICP-AES,  preparation and 
dissolution of the test portion and method of calculation and the procedures used for the evaluation of the precision 
data of the individual  methods specified in  the subsequent parts.  

1 .3 The International  Standard speci fies two al ternative methods of evaluating concentrations in  test solutions.  
One is wi th,  the other is wi thout the use of an  internal  standard.  

2 Normative references 

The fol lowing standards contain  provisions’which,  through reference in  this text,  consti tute provisions of this part of 
IS0 1 3898.  At the time of publ ication,  the edi tions indicated were val id.  Al l  standards are subject to revision,  and 
parties to agreements based on  this part of IS0 1 3898 are encouraged to investigate the possibi l i ty of applying the 
most recent edi tions of the standards indicated below.  Members of IEC and IS0 maintain  registers of currently val id 

International  Standards.  

IS0 385-l  :1 984,  Laboratory glassware -  Burettes -  Part 1  :  General  requirements.  

IS0 648:1 977,  Laboratory glassware -  One-mark pipettes.  
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IS0 1 042:1 983,  Laboratory glassware -  One-mark volumetric f/asks.  

IS0 3696:1 987,  Water for analytical  laboratory use -  Speci fication and test methods.  

IS0 1 3898-2:1 997,  Steel  and i ron -  Determination of nickel ,  cobal t and copper contents -  I nductively coupled plasma 
atomic emission spectrometric method -  Part 2:  Determination of nickel  content.  

IS0 1 3898-3:1 997,  Steel  and i ron -  Determination of nickel ,  cobal t and copper contents -  I nductively coupled plasma 
atomic emission spectrometric method -  Part 3:  Determination of copper content.  

IS0 1 3898-4:1 997,  Steel  and i ron -  Determination of nickel ,  cobal t and copper contents -  I nductively coupled plasma 
atomic emission spectrometric method -Part 4:  Determination of cobal t content.  

IS0 1 4284:1 996,  Steel  and i ron -  Sampl ing and preparation of samples for the determination of chemical  

composi tion.  

3 Principle 

Dissolution of a test portion in a mixture of hydrochloric and ni tric acids and di lution of the solution to known volume.  
I f necessary,  addi tion of scandium or yttrium as internal  standard.  Nebul ization of the solution into an inductively 
coupled plasma atomic emission spectrometer and measurement of the intensi ty of the emi tted l ight from each 
element,  or wi th emi tted l ight from scandium or yttrium,  simul taneously.  Examples of the analytical  l ines are given in 
table 2.  

Table 2 -  Examples of analytical  l ines of the elements to be determined 

Element Analytical  l ines 

nm 

Nickel  231 ,60 

Copper 324,75 or 327,40 

Cobal t  228,62 

Scandium 361 ,38 or 424,68 (internal  standard)  

Yttrium 371 ,03 (internal  standard)  

4 Reagents 

During the analysis,  unless otherwise stated,  use only reagents of recognized analytical  grade and only grade 2 
water as speci fied in IS0 3696.  

4. 1  Pure i ron,  containing less than 0,000 1  %(mlm)  of each element.  

4.2 Hydrochloric acid,  p approximately 1 , 1 9 g/ml ,  di luted 1  +l  .  

4.3 Ni tric acid,  p approximately 1 ,40 g/ml ,  di luted l+l  .  

2 

Full document details: ISO 13898-1-1997

http://www.avadocuments.com/doc/iso-13898-1-1997
http://www.avadocuments.com/doc/iso-13898-1-1997

