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Ringversuchsmaterial:  Sand Sample 2 
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Glass and Sand Samples 

 Hauptelemente [MA%] 

 CRB RV 1sRV Z-Score 

SiO₂ 99,530 99,326 0,299 0,360 

Al₂O₃ 0,250 0,253 0,033 -0,090 

Fe₂O₃tot 0,018 0,015 0,002 -0,450 

TiO₂ 0,050 0,050 0,004 -0,060 

CaO 0,020 0,009 0,012 0,960 

MgO 0,000 0,004 0,007 -0,630 

Na₂O 0,000 0,013 0,016 -0,790 

K₂O 0,060 0,061 0,018 -0,060 

 Legende 

CRB: Ergebnisse CRB  –  RV: Ergebnisse Ringversuch  --  1s-RV: Standardabweichung Ringversuch 

Z-Score: Differenz des Messwertes vom Mittelwert des Ringversuchs  --  * Wert nicht zertifiziert 
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1. INTRODUCTION 

Chemical analysis of glasses and sands are used for process control in glass manufacture, for 

demonstration specification compliance and for relating chemical properties to performance 

attributes. X‐ray fluorescence analysis is a widely used technique for the analysis of oxidic 

materials. This report is an Interlaboratory study on chemical analyses of glass and sand samples 

by X-ray fluorescence analysis. In this interlaboratory study 10 laboratories did register for 

participation. 9 laboratories provided results for glass samples covering 9 analytes, SiO2, Al2O3, 

Fe2O3, TiO2, CaO, MgO, Na2O, K2O, SO3. And 10 laboratories provided results for sand samples 

covering 8 analytes, SiO2, Al2O3, Fe2O3, TiO2, CaO, MgO, Na2O, K2O. All evaluations are 

performed in agreement with ISO 13528:2015 Statistical methods for use in proficiency testing by 

interlaboratory comparison. 

Interlaboratories Comparison Test Provider 

Turkiye Sise ve Cam Fabrikalari AS - Yenisehir Regional Laboratory 

Trakya Yenisehir Cam Sanayi, YOSAB Tabakhane Mah, Sisecam Cad, No:2 

Yenisehir-Bursa/TURKEY 

Coordinator and Responsible for evaluation and data processing: Mehmet Ali AK  

 

2. PARTICIPANTS 

 

2.1. Participant Accreditation 

 

It is important to know whether or not the participant laboratory works under “ISO/IEC 17025:2017 

General requirements for the competence of testing and calibration laboratories” accreditation. 

Therefore, we asked this information to all laboratories who were participated. In this study, all 

laboratories work under ISO/IEC 17025 accreditation. 

 

2.2. Number of Participants 

 

In this interlaboratory study 10 laboratories did register for participation. 9 laboratories provided 

results for glass samples covering 9 analytes, SiO2, Al2O3, Fe2O3, TiO2, CaO, MgO, Na2O, K2O, 

SO3. And 10 laboratories provided results for sand samples covering 8 analytes, SiO2, Al2O3, 

Fe2O3, TiO2, CaO, MgO, Na2O, K2O. 
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2.3. Participants Contact Information 

 

  Laboratory Contact Person  Telephone E-Mail 

1 
Şişecam Yenişehir Bölge 
Laboratuvarı (Turkey) 

Mehmet Ali Ak 90 850 206 13 68 meak@sisecam.com  

2 
Şişecam Malzeme Analiz ve 
Karakterizasyon Müdürlüğü 
(Turkey) 

Erdem Yıldırım 90 850 206 55 77 eyildirim@sisecam.com 

3 
Glass Technology Services 
(UK) 

Heather Marsh 
+44 (0) 114 290 

1850 
h.marsh@glass-ts.com 

4 
Esan Eczacıbaşı 
Laboratuvarı (Turkey) 

Y. Ogün 
Beydoğan 

90 216 581 64 00 
yasin.beydogan@eczacib
asi.com.tr  

5 
Zentrum für Glas- und 
Umweltanalytik GmbH 
(Germany) 

Norbert Schulze 
+49 (0) 3677-

8452-23 
N.Schulze@zgu.de 
 

6 Tübitak BUTAL (Turkey) 
M. Akif 
Çimenoğlu 

90 224 233 94 40 
akif.cimenoglu@tubitak.g
ov.tr 

7 

Dorfner Anzaplan 
Analysenzentrum und 
Anlagenplanungsgesellscha
ft mbH (Germany) 

Thomas Bach +49 962 282-185 
thomas.bach@dorfner.co
m 

8 
Çanakkale Seramik 
(Turkey) 

Yıldız Yıldırım 90 286 416 17 17 yildizyildirim@kale.com.tr 

9 
Terrachem GmbH 
(Germany) 

Daniel Auwärter 
+49 (0) 621 87 67 

97 15 
daniel.auwaerter@terrac
hem.de 

10 
CRB Analyse Service 
GmbH (Germany) 

Stefan Pierdzig 
+49 (0) 5505 // 

940 98-13 
pierdzig@crb-gmbh.de 

 

 

3.SAMPLES 

 

3.1. Sample Selection 

Interlaboratories Comparison Test Items 

Test item Description 

Glass Sample 1 1-Float Glass (high Fe2O3) 

Glass Sample 2 2-Tableware Glass (low Fe2O3) 

Sand Sample 1 1-Sand Sample (high Fe2O3) 

Sand Sample 2 2-Sand Sample (low Fe2O3) 

mailto:meak@sisecam.com
mailto:yasin.beydogan@eczacibasi.com.tr
mailto:yasin.beydogan@eczacibasi.com.tr
mailto:thomas.bach@dorfner.com
mailto:thomas.bach@dorfner.com
mailto:yildizyildirim@kale.com.tr
mailto:daniel.auwaerter@terrachem.de
mailto:daniel.auwaerter@terrachem.de
mailto:pierdzig@crb-gmbh.de
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3.2. Sample Preparation 

 

30 pieces of flat glass were provided by Yenisehir Regional Laboratory. 30 pieces of tableware 

products, 20 kilograms of high Fe2O3 sand and 20 kilograms of low Fe2O3 sand were provided by 

Eskisehir Regional Laboratory. Sand samples were dried at 110°C for 3 hours. The drying 

process must result in a constant weight. After cooling, the samples were subjected to reduction 

by quartering. Each sand sample was divided to three (3) bags. Each sample in bags was grinded 

in a grinder machine. 

 

3.3. Sample Homogeneity and Stability Testing 

 

The measurements for the homogeneity and stability studies were performed by Yenisehir 

Regional Laboratory. Homogeneity and stability were evaluated according to “ISO 13528:2015 

Statistical methods for use in proficiency testing by interlaboratory comparison” . For each glass 

sample, 5 (five) glass pieces were randomly selected and measured. For each sand sample, 

samples were divided to 3 (three) bags. And from each bag 5 (five) samples were randomly 

selected and measured. The data showed that the samples were homogenous.  

 

3.4. Sample Distribution 

 

The samples were dispatched on 11th October 2017. Each participant received two (2) labeled 

glass samples and two (2) labeled brown bottles including sand samples. The closing date for 

submitting results was  the 20th November 2017, which was further extended to 15th December 

2017 for some laboratories that encountered problems with sample delivery and results.  

 

4. EXPERIMENTAL METHOD: 

 

Recommendation for sand samples 

 

Sand samples are moisture sensitive. It has to be dried for minimum 1 hour at 110oC prior use. 

The drying process must result in a constant weight. 1 g of the dried sample is mixed with 4 g of 

flux in a platinum/gold (%95:5) crucible and melted in an automatic fusion machine or melted 

manually in a muffle furnace.  



 
Analysis results are valid for only the analyzed sample. This report may not be reproduced other than in full except with the 

permission of laboratory. Unsigned or unsealed reports are invalid 

This report has two prints; original and a copy of original. 
6/60 

 

Form No: KG.FO.20-8 Yayın Tarihi: 08.01.2007 Revizyon No: 03 Revizyon Tarihi: 06.06.2017 

 

 

Recommendation for glass samples 

 

Glass samples are stable materials. For sample preparation grinding and polishing are adviced 

for more intensity in XRF machine, also for more stable and accurate results. 

 

However, since each laboratory has its own sample preparation method, there is no requirement 

in this regard. 

 

5. STATISTICAL EVALUATION OF PT: 

 

 

Calculation of Mean m 

 

The mean m for all laboratories is calculated using the Hampel estimator (ISO/TS 20612:2007 

9.2.3) based on the laboratory means µ. 

 

Calculation of reproducibility standard deviation sR 

 

The reproducibility standard deviation sR is calculated using the Q‐method (ISO/TS 20612:2007 

9.2.3). 

 

Calculation of repeatability standard deviation sr 

 

The repeatability standard deviation sr is also calculated using the Q‐method. 

 

Uncertainty of Mean U 

 

The uncertainty of mean U for k=2 (95% confidence level) is calculated from the reproducibility 

standard deviation sR and the laboratories p with valid data according ISO 13528:2015: 

 

(1)          
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Laboratory performance 

 

Laboratory proficiency assessment is based on z‐scores. 

From all laboratory means µ, the z‐score z is calculated: 

 

(2)         

 

 

m Mean value of all laboratories (assigned value)  
µ Mean value of individual laboratory  

sR   Reproducibility standard deviation  
 

Assessment of z‐scores 

 

 

 

Note: Non numerical results (e.g. < % x) were not evaluated.  

 

 

6. RESULTS 

 

For all samples and measurands, 312 data was collected in total. The data was calculated 

according to “ISO 13528:2015 Statistical methods for use in proficiency testing by interlaboratory 

comparisons”. 36 data was calculated as outliers. It was seen that 89% of the data was 

successful.  
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6.1. Summary Results of Glass Sample - 1 

 

Table 1: Glass Sample – 1  Measurand SiO2 
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Table 2: Glass Sample – 1  Measurand Al2O3 

 

 

 

 

 

 

 

 

 



 
Analysis results are valid for only the analyzed sample. This report may not be reproduced other than in full except with the 

permission of laboratory. Unsigned or unsealed reports are invalid 

This report has two prints; original and a copy of original. 
10/60 

 

Form No: KG.FO.20-8 Yayın Tarihi: 08.01.2007 Revizyon No: 03 Revizyon Tarihi: 06.06.2017 

 

Table 3: Glass Sample – 1  Measurand Fe2O3 
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Table 4: Glass Sample – 1  Measurand TiO2 
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Table 5: Glass Sample – 1  Measurand CaO 
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Table 6: Glass Sample – 1  Measurand MgO 
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Table 7: Glass Sample – 1  Measurand Na2O 
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Table 8: Glass Sample – 1  Measurand K2O 
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Table 9: Glass Sample – 1  Measurand SO3 
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6.2. Summary Results Of Glass Sample - 2 

 

Table 10: Glass Sample – 2  Measurand SiO2 
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Table 11: Glass Sample – 2  Measurand Al2O3 
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Table 12: Glass Sample – 2  Measurand Fe2O3 
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Table 13: Glass Sample – 2  Measurand TiO2 
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Table 14: Glass Sample – 2  Measurand CaO 
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Table 15: Glass Sample – 2  Measurand MgO 
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Table 16: Glass Sample – 2  Measurand Na2O 
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Table 17: Glass Sample – 2  Measurand K2O 
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Table 18: Glass Sample – 2  Measurand SO3 
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6.3. Summary Results Of Sand Sample - 1 

 

Table 19: Sand Sample – 1  Measurand SiO2 
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Table 20: Sand Sample – 1  Measurand Al2O3 
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Table 21: Sand Sample – 1  Measurand Fe2O3 
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Table 22: Sand Sample – 1  Measurand TiO2 
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Table 23: Sand Sample – 1  Measurand CaO 
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Table 24: Sand Sample – 1  Measurand MgO 
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Table 25: Sand Sample – 1  Measurand Na2O 
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Table 26: Sand Sample – 1  Measurand K2O 
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6.4. Summary Results Of Sand Sample - 2 

 

Table 27: Sand Sample – 2  Measurand SiO2 
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Table 28: Sand Sample – 2  Measurand Al2O3 
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Table 29: Sand Sample – 2  Measurand Fe2O3 
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Table 30: Sand Sample – 2  Measurand TiO2 
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Table 31: Sand Sample – 2  Measurand CaO 
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Table 32: Sand Sample – 2  Measurand MgO 
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Table 33: Sand Sample – 2  Measurand Na2O 
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Table 34: Sand Sample – 2  Measurand K2O 
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6.5. Chart of Z-scores of all laboratories by measurand 

 

Table 35: Measurand SiO2 
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Table 36: Measurand Al2O3 
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Table 37: Measurand Fe2O3 
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Table 38: Measurand TiO2 
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Table 39: Measurand CaO 
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Table 40: Measurand MgO 
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Table 41: Measurand Na2O 
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Table 42: Measurand K2O 
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Table 43: Measurand SO3 
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6.6. Descriptive Statistics 

Table 44: Measurand SiO2 
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Table 45: Measurand Al2O3 
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Table 46: Measurand Fe2O3 
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Table 47: Measurand TiO2 
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Table 48: Measurand CaO 

 



 
Analysis results are valid for only the analyzed sample. This report may not be reproduced other than in full except with the 

permission of laboratory. Unsigned or unsealed reports are invalid 

This report has two prints; original and a copy of original. 
56/60 

 

Form No: KG.FO.20-8 Yayın Tarihi: 08.01.2007 Revizyon No: 03 Revizyon Tarihi: 06.06.2017 

 

Table 49: Measurand MgO 
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Table 50: Measurand Na2O 
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Table 51: Measurand K2O 
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Table 52: Measurand SO3 
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