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CERTIFICATE OF ANALYSIS 
 

IMŻ 3.41 
 

REFERENCE MATERIAL OF IRON ORE 
 
 
 

Analysis listed as percent by weight [% m/m] 
 
 

 
Certified 

value 
Uncertainty   Certified 

value 
Uncertainty 

       

Fe   47.52   +0.24  S    0.006   +0.002 

SiO2   28.49   +0.27  P    0.164   +0.009 

CaO     0.52   +0.02   K2O    0.11   +0.02 

Al2O3     1.22   +0.02  Na2O   (0.09)  

MgO     0.35   +0.01  C   (0.037)  

TiO2     0.041   +0.002  LOI   (1.1)  

Mn     0.021   +0.002     

       

 

The uncertainty bases on 95% confidence limit and material inhomogeneity 
 
Values in brackets are informative 

 
 
 
 

Certificate Number: IMZ3.41-020625 
Certificate revision history on page 4 
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Analysis Fe * FeO * SiO2 * CaO * Al2O3 * MgO * TiO2 * C * S * 

1 47.19 1 0.71 5 28.12 3 0.484 6 1.19  0.323 2 0.0400 2 0.032 2 0.0042 4 

2 47.26 2 0.723 5 28.21 2 0.489 2 1.20 2 0.33 6 0.0400 2 0.038 4 0.0050 2 

3 47.26 5   28.32 3 0.490 2 1.21 2 0.33 1 0.0400 2 0.042 7 0.0055 1 

4 47.40 5   28.36 1 0.490 2 1.214  0.338 2 0.0400 1   0.0056 4 

5 47.43 5   28.60 3 0.491 5 1.217 2 0.347 1 0.0410 2   0.0056 3 

6 47.46 5   28.70 2 0.500 1 1.22 1 0.349 3 0.0418 3   0.0057 4 

7 47.82 5   28.72 3 0.504 2 1.23 6 0.35 6 0.043 2   0.0060 4 

8 47.83 1   28.85 1 0.530 6 1.25 2 0.353 2     0.0067 2 

9 48.04 5     0.565 2 1.267 3 0.354 2       

10       0.567 2   0.36 2       

11       0.571 1   0.37 2       

Average 47.521    28.485  0.516  1.222  0.345  0.0408  (0.037)  0.0055 
 

Sd 0.301    0.267  0.035  0.024  0.014  0.0012    0.0007 
 

Certified 47.52    28.49  0.52  1.22  0.35  0.041    0.006  

C(95%) 0.23    0.22  0.02  0.02  0.01  0.001    0.001  

 
 

Analysis Mn * P * K2O * Na2O * Cr * Zn * LOI * Cu * 

1 0.019 1 0.152 2 0.099 6 0.079 6 0.0014 1 0.0020 2 1.02 3 0.002 1 

2 0.020 2 0.160 1 0.106 6 0.080 2 0.004 1 0.0020 6 1.06 3 0.0024 2 

3 0.020 1 0.164 2 0.107 1 0.085 2 0.0054 2 0.0022 6 1.08 3 0.0033 1 

4 0.021 2 0.166 1 0.110 2 0.086 6 0.006 2 0.0038 1 1.08 3   

5 0.021 6 0.170 2 0.143 2 0.099 2 0.0071 2 0.0066 2 1.14 3   

6 0.023 2 0.174 2      2 0.0081 2     

7 0.024 2         0.010 1     

Average 0.0212  0.1643  0.113  (0.09)      (1.01)    

Sd 0.0018  0.0077  0.017            

Certified 0.021  0.164  0.11            

C(95%) 0.002  0.008  0.02            

 
* - analytical method used 
 
Values in brackets are informative 

 

 
 
 
 
 
 
 
 
 
 
 
 

C(95%) = (t . sd)/ n −1 -  The half-width confidence 

interval, calculated for the  95 % confidence level, 
where t  is the appropriate Student’s t value,  sd  is the 
interlaboratory standard deviation and  n  is the number 
of acceptable mean values. For further information 
regarding the confidence interval for the certified value 
see ISO Guide 35:1989 section 4.  
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Certification Process: Both preparation of this reference material and certification 
process were prepared according to requirements of ISO Guide 31, ISO Guide 34 and 
ISO Guide 35. This reference material is in agreement with ISO Guide 30. 
 
 
Chemical Analysis: Chemical analyses were carried out on dried at 105OC powder 
samples. Single values in the above table are the means obtained by individual 
laboratories. The following methods were used for analysis: 
 
1 -  wavelength dispersive x-ray fluorescence spectrometry (WD XRF), 
2 -  inductive coupled plasma atomic emission spectrometry (ICP OES), 
3 -  gravimetry, 
4 -  high frequency infrared absorption (HFIR), 
5 -  titrimetry,   
6 -  flame atomic absorption spectrometry (FA AAS), 
7 -  coulometry, 
 
The laboratories participating in the testing of this Reference Material: 
 

• Lithea, Ltd., Brno, Czech Republic , 

• Dniprovsky Iron and Steel Integrated Works n.a.Dzerzhynsky, PJSC, Common 
(DMKD), Ukraine,  

• Institute for Certified Reference Materials, Jekatierinburg, Russia,  

• ENVIFORM a.s., Třinec, Czech Republic, 

• ArcelorMittal, Kraków, Poland, 

• ArcelorMittal, Dąbrowa Górnicza, Poland, 

• Instytut Metalurgii Żelaza , Gliwice, Poland. 
 
 
Homogeneity: The homogeneity of this Reference Material was evaluated with the 
use of X-ray fluorescence spectrometry and found acceptable. 
 
 
Traceability: This Reference Material was tested with the use of UV-Vis spectrometry, 
AAS, ICP-AES and C,S-analyzers and was found compatible to the following CRMs: 
EU 676, Č -1-21, Č -1-27 
 
 
Origin of the material: Ukraine 
 
 
Basic mineralogical composition:  

Main component: hematite  - Fe2O3 , quartz  SiO2 
Other components: magnetite Fe3O4, siderite FeCO3,  

caolonite-1A  Al2Si2O5(OH)4,  

   (Mg,Fe)CO3,  (Fe,Al,Mg,Mn)6(Si,Al)4O10(OH)8 
 
 
Available form: 100g of powder sample, grain size less than 0,1 mm 
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Intended use: This Reference Material is intended for use in determination of chemical 
composition of iron ores by x-ray fluorescence spectrometry, UV-Vis spectrometry, 
AAS, ICP-AES and C,S-analyzers and other wet methods. Chemical analyses should 
be carried out on samples dried at 105OC. 
 
 
Validity of certification: The certification of IMZ3.41 is valid for 15 years - until May 
2035, within the uncertainty specified provided this Reference Material is stored in 
accordance with the instructions given in this certificate (see Storage). The certification 
is nullified if this Reference Material is damaged, contaminated or otherwise modified. 
 
 
Revision: This Reference Material was certified originally in November 2014. 
Additional tests were performed to prove that the material remains unchanged. 
 
 
Storage: This Reference Material should be stored in dry place and in environment 
free from chemical or other aggressive vapours and should be protected against 
vibration. If the contents become changed (for example oxidized)  because of 
contamination, the whole contents of bottle should be discarded. 
 
 
Safety: This Reference Material and packing do not contain substances which can 
directly influence health. Radioactivity less than 0.12 Bq/g equivalent of 60Co 
 

 

 

Certificate issue date: 02 June 2025 

Certificate revision history:  
02 June 2025 (editorial changes); 
30th April 2020 (change of information regarding validity of certification, editorial changes; 
November 2014 (Original certificate date) 

 


