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Figure S1. Fluoride ions adsorption kinetics curves of La-Fe-Al ternary composite oxides. 
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Figure S2. Fitting curve of Elovich kinetic model.  
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Figure S3. Fitting curve of Dubinin-Radushkevich model.  
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Figure S4. Removal efficiency of La-Fe-Al ternary composite oxides under competition of 

different anions. 
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Figure S5. The TG diagram before and after adsorption of La-Fe-Al ternary composite 

oxides. 

  



8 

 

 

Figure S6. High-resolution map of Al 2p.  
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 Figure S7. The density changes of s orbital states of La before and after adsorption. 
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Figure S8. The density changes of p orbital states of La before and after adsorption. 
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Figure S9. The density changes of d orbital states of La before and after adsorption. 
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Figure S10. The density changes of s orbital states of Fe before and after adsorption. 
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Figure S11. The density changes of p orbital states of Fe before and after adsorption. 
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Figure S12. The density changes of d orbital states of Fe before and after adsorption. 
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Figure S13. The density changes of s orbital states of Al before and after adsorption. 
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Figure S14. The density changes of p orbital states of Al before and after adsorption. 
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Table 1. The Kinetic models of La-Fe-Al ternary composite oxides. 

  

Pseudo-first-order model 

Co(mg/L) Function k1(min-1) R2 

100 

 
 

 

0.042 

 

0.876 

Pseudo-second-order model 

Co(mg/L) Function k2(g·mg-1·min-1) qe(cal)(mg/g) R2 

100 
2

2

t 1
t e e

t
q k q q

= +
 

0.0039 

 

100.50 

 

0.999 

 

Elovich Equation   

Co(mg/L) Function A B R2 

100 qt=A+2.303Blogt 62.383 7.436 0.891 

Intraparticle Diffusion Kinetic Equation   

Co(mg/L) Function kid(mg·g-1·min-0.5) C R2 

100 qt=kid·t +C 1.990 74.304 0.700 

External Diffusion Kinetic Equation  

Co(mg/L) Function kp (min-1)  R2 

100 In CC  =  −K t 0.016  0.639 

1log( ) log
2.303e t e
k tq q q− = −
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Table 2. The thermodynamic model of La-Fe-Al ternary composite oxides at different 

temperatures. 

 

Temperat

ure(℃) 

Langmuir model Freundlich model Temkin model 

   q = q bC1 + bC  q = K C /    q = ln(K TCe) 

 R2 qm 

(mg·g-1) 

b 

(L·mg-1) 

R2 KF 

(mg1-(1/n)L1/ng-1) 

n R2 K  b  

30 0.901 241.96 0.0087 0.834 30.83 3.43 0.886 0.00041 53.95 

40 0.905 246.64 0.0084 0.741 17.12 2.66 0.848 0.00047 60.38 

50 0.954 302.99 0.0060 0.846 14.07 2.34 0.885 0.00040 53.91 


