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iron yield was calculated (more/miron). In case of the first five experiments the effect of charcoal/ore 

ratio (exp2, 6), the effect of air flow (exp4, 5, 6) and the effect of lime (exp3, 4, 5, in which lime was 

charged in five portions mixed with the iron ore), while in the other experiments the effect of the 

chemical composition of the ores on the iron yield and P-content of the iron bloom was studied. The 

parameters of the experiments and their results are summarized in the Table 3.  

Metallographic section was made on the small iron blooms and slag samples. The microstructure of 

the iron bloom samples were studied under Optical Microscope (OM). The microstructure of the slag 

samples were studied using Scanning Electron Microscope (SEM). The chemical composition of the 

different phases was measured by Energy Dispersive X-ray Spectroscopy (EDS). 

 

3. Results and discussion 

Based on the OM and SEM+EDS analysis of the iron blooms it was found that in exp1, 6, 8, 12, 14 and 

15 P-iron was obtained. 2 typical microstructures could be identified in the non P-iron blooms and 5 

microstructures in the P-iron blooms (Table 2). The typical P-iron microstructures under OM and 

their chemical compositions after EDS can be seen in Figure 2. 
 

Table 2: Typical microstructures in non P-iron and P-iron obtained in experiments, [P] means P is in solid solution 

 

  

  
Figure 2: Metallographic pictures under OM of P-iron microstructures and the chemical compositions after EDS; a - Ferrite+[P], Fe-Fe3P 

eutectic (exp15), b - Pearlite+[P], Fe-Fe3P eutectic (exp6), c- Pearlite+[P], ferrite+[P], Fe-Fe3P eutectic (exp1), d - Pearlite+[P], Fe-Fe3P 

eutectic, secondary cementite (exp8). 

Non P-iron P-iron 

# Microstructure # Microstructure 

1 Pure ferrite (Fe) a Ferrite+[P], Fe-Fe3P eutectic (Fe[P], Fe-Fe3P) 

2 Ferrite, pearlite (Fe, Pe) b Pearlite+[P], Fe-Fe3P eutectic (Pe[P], Fe-Fe3P)  

 c Pearlite+[P], ferrite+[P],  Fe-Fe3P eutectic (Pe[P], Fe[P], Fe-Fe3P) 

d Pearlite+[P], Fe-Fe3P eutectic, secondary cementite (Pe[P], Fe-Fe3P, Fe3C) 

e Ferrite+[P] (Fe[P])  
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the iron yield was low by forming fayalite (2FeO.SiO2). It can also be seen that increasing the air flow 

by this the temperature in the furnace increases the P content of the iron.  
 

Table 3: Parameters of smelting experiments, weight of the extracted iron blooms, calculated iron yield, summarized OM 

and SEM+EDX analysis results, calculated basicity of the slag. 

 
Figure 4: P in iron [P], and P in slag (P) in function of basicity of the slag 

 
 

4. Conclusions 

1. The smelted bog iron ores collected in Somogy county have a high P- and CaO-content, which 
seems a common property in case of this region. As-content is also usually high.  

ID 

Parameters 
miron 
(g) 

Yield 
(%) 

Microstructure 
of the iron 

bloom (conf.: 
Table 2) 

Main elements in the slag in 
average (wt%) 

P in 
iron in 

average 
(wt%) 

Basicity 
of the 
slag 

(Ca/Si 
Ore 
ID 

Air flow 
dm

3
/min) 

Charcoal/ore 
Lime 
(g) 

Si P Ca Fe 

1 1 10 1:1 0 24 9,6 

Pe[P], Fe-Fe3P 
(b) 

Fe[P], Pe[P], 
Fe-Fe3P (c) 

15,03 1,55 6,69 32,43 
0,73 
(As!) 

0,45 

2 1 10 2:1 0 32 12,8 Fe, Pe (2) 12,21 1,26 8,13 22,01 
0,00 
(As!) 

0,67 

3 1 10 1:1 50 34 13,6 Fe (1) 14,40 2,15 15,85 27,59 0,00 1,10 

4 1 20 1:1 50 42 16,8 Fe (1) 16,72 2,43 17,81 15,01 0,00 1,07 

5 1 20 1:1 100 61 24,4 Fe, Pe (2) 12,28 3,23 27,93 12,39 0,00 2,27 

6 1 20 1:2 0 18 7,2 

Pe[P], Fe-Fe3P 
(b) 

Fe[P], Pe[P], 
Fe-Fe3P (c) 

13,15 1,86 7,53 37,68 1,09 0,57 

7 2 10 1:1 0 28 11,2 Fe, Pe (2) 6,71 6,85 6,21 43,65 
0,00 
(As!) 

0,93 

8 3 10 1:1 0 20 8 
Pe[P], Fe-Fe3P, 

Fe3C (d) 
7,75 2,99 8,47 45,33 1,48 1,09 

9 4 10 1:1 0 8 3,2 Fe, Pe (2) 10,37 4,04 23,63 25,71 0,00 2,48 

10 5 10 1:1 0 17 6,8 Fe (1) 7,48 2,16 15,76 40,82 0,00 2,11 

11 6 10 1:1 0 9 3,6 Fe, Pe (2) 12,35 1,16 16,51 34,23 0,00 1,33 

12 7 10 1:1 0 13 5,2 Fe[P] (e) 19,13 1,00 14,61 25,29 
0,8 

(As!) 
0,76 

13 8 10 1:1 0 7 2,8 Fe, Pe (2) 12,19 0,68 11,79 40,00 0,00 0,97 

14 9 10 1:1 0 4 1,6 
Fe[P], Fe-Fe3P 

(a) 
25,91 0,84 7,45 25,50 

4,72 
(As!) 

0,29 

15 10 10 1:1 0 4 1,6 
Fe[P], Fe-Fe3P 

(a) 
27,35 0,97 3,63 19,55 

4,81 
(As!) 

0,13 
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