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Table 1  Composition of the self-reduction briquets (ω/%) 

No. CaO SiO

2

 Al

2

O

3

 MgO CaF

2

 La

2
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3

 

Binary 

basicity 

1 38.35 36.63 12.72 10.88 1.27 0.15 1.05 

2 44.99 29.99 12.72 10.88 1.27 0.15 1.5 

3 49.99 24.99 12.72 10.88 1.27 0.15 2 

4 56.23 18.75 12.72 10.88 1.27 0.15 3 

5 38.28 36.45 12.72 10.88 1.27 0.4 1.05 

6 38.17 36.36 12.72 10.88 1.27 0.6 1.05 

7 37.97 36.16 12.72 10.88 1.27 1 1.05 
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Fig.1  Lanthanum-rich aluminum-containing slag briquets 
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Table 2  Relevant expressions of chemical equations, Gibbs free energy and mass action concentrations of complicated molecules 

in the molten slag 

Chemical Equations ÂG/J·mol
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Table 3  Content of La in molten iron by reduction from  

different basicity slags 

No. 

La concentration in 

iron/µg·g

-1

 

Content of La alloying 

in iron/µg·g

-1

 

Recovery 

radio/% 

1 2.15 1.75 13.72 

2 1.49 1.09 8.56 

3 0.86 0.76 5.98 

4 0.43 0.38 2.93 
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Fig.2  Binary phase diagram of aluminum-lanthanum 
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Table 5  Content of La in molten iron by reduction from  

different La concentration slags 

No. 

La concentration in 

iron/µg·g

-1

 

Content of La 

alloying in iron/µg·g

-1

 

Recovery 

radio/% 

1 2.15 1.75 13.72 

5 5.21 3.51 10.32 

6 7.18 4.01 7.86 

7 10.94 5.74 6.68 
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Table 6  Activities of each states of La element in different La  

concentration slags 

No. Existential state of La Activity 
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Abstract: Effect of binary basicity and La

2

O

3

 content on the self-reduction behavior of lanthanum-rich aluminum-containing 

CaO-SiO

2

-Al

2

O

3

-MgO slag briquets was studied. The blast furnace slags and aluminite powder were pressed into Φ15 mm cylindrical 

pieces after mixing. The self-reduction experiments of lanthanum-rich aluminum-containing slag briquets were performed in a 

medium-frequency induction furnace. The specimens were collected online at different time and dissolved by nitrohydrochloric acid. The 

non-metallic secondary phases were separated from the iron matrix by non-aqueous electrolytic process and dissolved by nitrohydrochloric 

acid. The quantitative analysis of lanthanum in the iron and non-metallic secondary phases was carried out by inductively coupled plasma 

source mass spectrometer (ICP-MS). The content of La alloying in the iron was acquired by the amount of lanthanum in the iron 

subtracting lanthanum in the non-metallic secondary phases. The slag activity model was established according to the theory of 

moleculars-ions coexistence and the activities of La

2

O

3

 in different slags at 1600 °C were calculated. The results indicate that the binary 

basicity increases from 1.05 to 3, which decreases the activity of the La

2

O

3

 of the slag and lowers La

2

O

3

 reduction amounts in the slag 

briquets from 1.75 µg·g

-1

 to 0.38 µg·g

-1

. The recovery radio of lanthanum is decreased from 13.72% to 2.93%. The activity of the La

2

O

3

 of 

the slag and the La

2

O

3

 reduction amounts are increased from 1.75 µg·g

-1

 to 5.74 µg·g

-1

 with the increase of the La

2

O

3

 content from 0.15% 

to 1% in the slags. The recovery radio of lanthanum is decreased from 13.72% to 6.68%. 

Key words: lanthanum; CaO-SiO

2

-Al

2

O

3

-MgO slag; binary basicity; content of La alloying; aluminothermic reduction 
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