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Ceramics are used in a wide range of fields. Their 
production process depends on raw materials, 
intermediate and final products. Manufacturer analyzes 
the chemical composition of their materials and 
products on each process for quality control. 
Component of these materials are almost inorganics, 
such as mineral and oxides, which can be analyzed by 
chemical or wet methods like gravimetric method, ICP-
AES, ICP-MS, and AAS. 
Also, these analyses can be substituted by EDXRF; 
Energy Dispersive X-ray fluorescence analysis. 
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 The Feature of EDXRF 

1. To compete in global market, it is essential to check 
quality of raw materials and final product in ceramic 
industries. 

2. Range of detected elements by EDX-7000: Na to U 
& EDX-8100: C to U 

3. Automation in quality control without skilled 
manpower. 

4. Conventional methods of chemical analysis are 
time consuming with Human error. 

5. Standardless method allows analysis of raw 
material such as SiO2, ZrO2, Al powder, etc. 

6. Analysis of ceramic powder with FP method. 
7. Samples are analyzed in pellet form. 
 

 Samples 

1. Ceramic Powder : Final Product 
2. Clay  
3. Lime Powder 
4. Na2SO4 Powder 
5. ZrO2 Powder 
6. SiO2 Powder 
7. ZnO Powder 
8. NaCl Powder 
9. Al2O3 Powder 
10. TiO2 Powder 
 

 Elements, Oxides 

1. Ceramic Powder : Final Product 
Na2O, MgO, Al2O3, SiO2, P2O5, SO3, K2O, CaO, TiO2, 
MnO, Fe2O3, CuO, ZnO, SrO, ZrO2 

2. Raw Materials, Intermediate products  
Na- U 

 

 Flow of Sample Analysis by EDXRF 

Following a production process of ceramic powder, the 
flow of sample analysis and its quantitative results are 
shown in Fig. 1. 
 
   ZrO2 Powder    
   Analyte  Result%    
Na2SO4 Powder ZrO2 59.29   SiO2 Powder   

Analyte  Result%  SiO2 34.46   Analyte  Result% 
Na2SO4 94.31   K2O 0.24   SiO2 96.13  
SiO2 3.42   CaO 0.20   Al2O3 1.98  
Al2O3 1.59   TiO2 0.44   CaO 1.20  
MgO 0.33   V2O5 0.056  SO3 0.35  
CaO 0.20   Al2O3 3.86   TiO2 0.13  
K2O 0.12   Fe2O3 0.14   K2O 0.086 
        
Lime Powder  Final Product ZnO Powder 

Analyte  Result%  Ceramic Powder Analyte  Result% 
CaO 55.91   Analyte  Result%  ZnO 97.10  
SO3 0.24   Na2O 6.18   SiO2 1.58  
SiO2 0.21   K2O 1.60   Al2O3 0.45  
Al2O3 0.060  SiO2 73.98   P2O5 0.24  
NiO 0.020  CaO 1.70   TiO2 0.20  
SrO 0.019  Al2O3 15.30     
Fe2O3 0.017  MgO 0.11     
LOI 43.51   TiO2 0.059  NaCl Powder 

   MnO 0.008  Analyte  Result% 
   Fe2O3 0.33   NaCl 96.29  

Clay  CuO 0.004  Al 0.45  
Analyte  Result%  ZnO 0.005  Si 1.21  
SiO2 67.00   SrO 0.013  Ca 1.03  
Al2O3 19.00   ZrO2 0.008  Mg 0.51  
Na2O 10.62   SO3 0.12   S 0.40  
CaO 1.66   P2O5 0.091  K 0.067 
Fe2O3 0.86        
K2O 0.33   TiO2 Powder  Al2O3 Powder 

SO3 0.22   Analyte  Result%  Analyte  Result% 
MgO 0.16   TiO2 90.19   Al2O3 99.71 
TiO2 0.11   SnO2 2.28   SiO2 0.13 
   Fe2O3 1.78   SO3 0.042 
   SiO2 1.57   CaO 0.028 
   NbO 1.03  Fe2O3 0.021 
   Al2O3 1.17  K2O 0.005 

 

Fig. 1  Flow and results of sample analysis by EDX-7000 

 

 Sample Preparation and Setting 

1. Briquette Press method : Fig. 2 (a) 
• Boric acid powder is used as a binder. 
• Sample to be measured has been spiked with 

boric acid powder and pressed by Briquette Press 
Machine. 

2. Powder method : Fig. 2 (b) 
Samples that cannot be bonded in pellet form were 
measured in powder form in a sample cell with  
polypropylene film. 
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Fig. 2  Sample Preparation

 Quantitative Analysis 

Ceramic powder as a final product was analyzed by 
Quantitative FP mode adequated for QC of the 
composition by specified components.

The spectra for quantitation are shown in Fig. 3. 
The raw materials and intermediate products were 
analyzed by Qualitative-Quantitative mode, which is 
useful for the unknown sample or detecting unexpected 
elements. The qualitative profiles of clay and lime 
powder are shown in Fig. 4. 
The quantitative results calculated by FP method were 
summarized in Fig. 1. 
The measurement conditions, except for vacuum, are 
basically initial settings, for example 50/15 kV-auto, no 
filters, 10 mmφ, 100 sec. This takes only 3 minutes to get 
the output. 
In conclusion, EDXRF is useful for ceramic analysis as 
feature shown in this report. 

Fig. 3  Spectra for Quantitation 

Fig. 4  Na-U Qualitative Results of Clay (Left) and Lime Powder (Right) 

Top view Bottom view Sample cell 
(a) Briquette press (b) Powder 

Boric acid Sample 
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