
Characterization Report 

Sample Description: Fly Ash Samples from Kharia and VindNagar 

a. X-Ray Fluorescence Spectroscopy 

          
Fly ash Composition - Kharia 

 

 

Fly ash Composition - VindNagar 

 

 



Remarks:  

The concentration of calcium content in both samples is below <10%, indicating a Class 
F Fly Ash. The sources of this class are generally Bituminous or Anthracite coal. Class F 
ϐly ash shows pozzolanic properties in the presence of an activator. Some of the detected 
rare earth elements are : Europium (Eu) [0.182% to 0.221%], Yttrium (Y) [0.069% to 
0.104%], Ytterbium (Yb) [0.031% to 0.044%]. 

 

b. Scanning Electron Microscopy (SEM) and Energy Dispersive X-
Ray Spectroscopy (EDS) 
 

  
SEM Image Fly Ash: Kharia SEM Fly Ash: VindNagar 

 

EDS – Kharia (Spectrum 1-3 including Carbon and 4-5 excluding Carbon) 

  

  



  
 

 

EDS – VindNagar (Spectrum 1-3 including Carbon and 4-5 excluding Carbon) 

  

  

  
 

 

Remarks: Fly Ash Particles are spherical in nature. Most of the particles were observed 
to have a diameter below 10 µm. EDS spectrum of individual particles shows signals of 
Al,Si,Fe,Ti, Ca, and K as major elements with Oxygen (O), suggesting the presence of 
possible oxides of those elements. 

 



c. X-Ray Diffraction 

 

Remarks: The signals conϐirm the presence of Mullite (3Al2O3.2SiO2), Quartz (2SiO2), 
Magnetite (Fe3O4) and Hematite (Fe2O3). 

 

Conclusion: 

 Class F Fly Ash 
 Major elements are Si, Al, Fe and Ti. 
 Trace amount of rare earth elements Europium (Eu) [0.182% to 0.221%], 

Yttrium (Y) [0.069% to 0.104%], Ytterbium (Yb) [0.031% to 0.044%]. 
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M: Mullite 3Al2O3.2SiO2

Q: Quartz SiO2

Mg: Magnetite Fe3O4

H: Hematite Fe2O3


