
 

 

  
Abstract—Study has been analyzed qualitatively and particle size 
determinations powders from blast furnace by scanning eletronic 
microscopy (sem), diffraction of x-rays 
X-ray spectrum shows that the sample contains the following 
elements: Fe, Ca, Mn, Ti, K, S, Al, Si and Mg. It is mentioned that 
using EDX spectrometer cannot detect light elements (e.g. oxygen).  
Sample morphology is revealed by scanning electron microscopy 
images, secondary electron images (SEI). 
To investigate the scanning electron microscope, small amounts of 
samples were spread on a foil tape, conductive, carbon.  
For a qualitative analysis by X-ray diffraction, a monochromatized 
CuKα X-ray beam with a Ni filter have been used. 
The particle size determinations were made by means of 
ANALYSETTE FRITSCH  particle size analyzer.  
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I. INTRODUCTION 
 

 T  has been analyzed qualitatively and particle size 
determinations powders from blast furnace.   
 

 
II. EXPERIMENTAL TECHNIQUE 

 
Study of powdered samples was performed with     scanning 
electron microscope HITACHI S-2600N model equipped with 
Energy Dispersive X-ray Spectrometer (EDX) and X-ray 
diffractometer Shimadzu type (2θ Bragg-Brentano geometry). 
To investigate the scanning electron microscope, small 
amounts of samples were spread on a foil tape, conductive, 
carbon.  
For a qualitative analysis by X-ray diffraction, a 
monochromatized CuKα X-ray beam with a Ni filter have been 
used. 
The particle size determinations were made by means of 
ANALYSETTE FRITSCH  particle size analyzer.[1,6] 
 

 

 
 
 

 
 

III. RESULTS OBTAINED 
 

SAMPLE P1 

Sample 1 morphology is revealed by scanning electron 
microscopy images, secondary electron images (SEI) from 
Figure 1, 3 and 5. 
The sample consists of polyhedral shaped particles with a wide 
distribution by size but also  submicron particles slightly 
rounded. 

 
 

Figure 1 Scanning electron microscopy images  
(SEI) - sample P1 
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h) 

Figure 2 X-ray distribution images suggesting the location of 
elements Fe, Ca, Mg, Mn, Si, Ti, S in microzone in Figure1 

 

 
 

Figure 3 Scanning electron microscopy images (SEI), another 
microzone – sample P1 
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Figure 4 X-ray distribution images suggesting the location of 
elements Fe, Ca, in the microzone in Figure.3 
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Figure 5 Scanning electron microscopy images (SEI), sample P1 
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Figure 6  X-ray distribution images suggesting the location of 
elements Fe, Ca, in the microzone in Figure 5 
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  Figure 7 Energy Dispersive X-Ray Spectrum (EDS or EDX) 

associated to microzone in Figure 1 
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IV. CONCLUSIONS 
 

X-ray spectrum from Figure 7 shows that the sample contains 
the following elements: Fe, Ca, Mn, Ti, K, S, Al, Si and Mg. It 
is mentioned that using EDX spectrometer cannot detect light 
elements (e.g. oxygen).[4,5]  
Indexing X-ray diffractometry (attached to this report) 
corresponding to sample P1 comes out   the presence of the 
following phases in sample: 
- majority phase Fe2O3 (hematite) – indexed F on 
diffractometry attached; 
– minority phases-SiO2 (Quartz), indexed Q 
- CaCO3 (calcite),indexed C1 
-  K2Ca(CO3)2,  indexed C2 
It is possibly that also exists the following minority phases in: 
FeS2, CaSO4 
Results of particle size determinations are attached to this 
report. 
Sample 2 

P2 sample morphology is revealed by scanning electron 
microscopy images, secondary electron images (SEI) in 
Figure.8 a, b, c and 10. 
The sample consists of clusters of rounded submicron particles 
and polyhedral-shaped  particles of different sizes. 
 

 
a) x 500 

 
b) x 1000 

 
c) x 1000 

 
Figure 8 Scanning electron microscopy images (SEI), sample P2 
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Figure 9 X-ray distribution images suggesting the location of 
elements Fe, Ca, S in microzone in Figure 8c 
 
 

 
X  1200 

Figure 10 Scanning microscopy images (SEI) on another microzone 
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Figure 9 X-ray distribution images suggesting the location of 
elements Fe Ca, Cl, Mg, Mn, Pb in  microzone in Fig.10 
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Figure 10 Scanning electron microscopy images (SEI), sample P2- 
another microzone 

 

 
 

Figure 11 Energy Dispersive X-Ray Spectrum (EDS or EDX) 
associated to microzone in Figure 8a 
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