
 



 

CERTIFICATION  
 
Principle and Traceability. Certification based on an interlaboratory experiment performed 
by various independent analytical methods was carried out in compliance with the ISO-
REMCO Guide 35 ( 1989 ). 
The results were traced to the former 241 trough 249 CRM set and standard primary substan-
ces. The methods were validated by  matrix-matching CRMs. 
 
Methods. Atomic Emission Spectrometry with spark and glow discharge excitation and X-ray 
Fluorescence Spectrometry were applied on a plane of the solid sample. Crushed certified por-
tions of the samples were analyzed by Combustion - IR Molecular Absorption Spectrometry, 
Thermoevolution, Instrumental Neutron Activation Analysis and by solution methods which 
comprised  Atomic Emission Spectrometry with  Inductively Coupled Plasma  excitation di-
rectly and with hydrides generation, Flame and Electro-Thermical Atomization Atomic Ab-
sorption Spectrometry, Molecular Absorption Spectrometry ( Spectrophotometry ) and Gra-
vimetry. 

 
Participating laboratories: 

 
Analytical Laboratories Plzeň, Plzeň                            Škoda, Plzeň            
ARL, Ecublens, Switzerland                                         Škoda Auto, Mladá Boleslav  
ČKD Technical Laboratories, Praha                             Třinecké železárny, Třinec 
LECO Instrumente Plzeň, Plzeň                                   Vítkovice, Ostrava 
Nová huť, Ostrava                                                         ŽĎAS, Žďár nad Sázavou   
Nuclear Physics Institute, Řež u Prahy                         Železárny a drátovny Bohumín, Bohumín 
Pramet Tools, Šumperk                                                 Železárny Hrádek, Hrádek u Rokycan 

 
Evaluation. First the values of  laboratory means were assessed technically to justify the dele-
tion of possible outliers. Next the normal distribution of the laboratory means in each set was 
verified  and the unrounded arithmetic averages and their standard deviations calculated.  
 
Certified values are the averages of at least six accepted laboratory means the normal distribu-
tions of which were not rejected, rounded identically as their stated uncertainties. 
 
Uncertainty was estimated with respect to ISO Guide to the Expression of Uncertainty in 
Measurement ( 1993 ) and Document EURACHEM, 1995 - Quantifying Uncertainty in Analy-
tical Measurement as an expanded combined uncertainty. It is expressed as  the ± half- width 
interval except for certified zero values for which only the + halfwidth interval applies. The 
sources of the estimates of uncertainty were the standard deviation of an average of the labora-
tory means and a contribution of the combined inhomogeneities when found to be statistically 
significant. A coverage factor of  2,3 was applied.  
The uncertainty statement is given by two significant figures at most and holds only for  analy-
tical areas  4 mm or more in diameter. 
 
Uncertified values are given when less than six accepted laboratory means were avalaible and 
serve only as supplementary matrix information. They must not be used for calibration and 
validation. 

Stability and storage. The CRM materials and certified constituents are stable over the entire 
period of validity. The samples must be stored in a non-corrosive environment. 

Users instructions. The analytical surfaces of the CRMs must be prepared prior to analysis in 
the same way as the analyzed samples in agreement with the Instrument Operation Instructi-
ons. 



 



 
 


