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Aqueous complexation and interactions of selected  
trivalent lanthanides with citric acid at varying ionic strengths 
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Figure 1: Titration curves for solutions of citric acid and Sm
3+

 citrate at 0.1 m (NaClO4)  

ionic strength and 25C; the data were fit using the modelling software Hyperquad 
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Table 1: The logarithm of formation constants () of citric acid, La
3+

, and  

Sm
3+

 citrate complexes at various ionic strengths (NaClO4) and 25C 

Equilibrium i j k 0.1 m 0.5 m 1.0 m 2.5 m 

jH+ + kCit3– ⇌ HjCitk
(i-3k) 

 1 1 5.6970.002 5.2420.008 5.2060.008 5.2060.008 

 2 1 10.0630.002 9.3420.008 9.2840.008 9.3540.007 

 3 1 12.9840.003 12.0690.009 11.9540.009 12.0710.009 

iLa3+ + jH+ + kCit3– ⇌ LaiHjCitk
(3k+i-3k) 

1 0 1 6.9620.006 5.710.01 5.200.02 4.80.1 

1 1 1 10.2920.005 9.2570.007 8.7900.009 8.950.01 

1 0 2 10.8250.007 9.2850.009 8.7880.009 8.750.02 

1 1 2 15.100.01 13.590.01 12.920.02 13.190.03 

iSm3+ + jH+ + kCit3– ⇌ SmiHjCitk
(3k+i-3k) 

1 0 1 7.9490.006 6.7650.009 6.220.01 6.090.03 

1 1 1 10.8340.009 9.9700.006 9.5910.009 9.680.01 

1 0 2 12.3400.009 10.5330.009 10.160.01 10.100.01 

1 1 2 16.470.01 14.800.01 14.280.01 14.360.02 
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Figure 2: The logarithm of formation constants of La
3+

 citrate  

complexes as a function of ionic strength (NaClO4) at 25C 

The solid lines represent the SIT model 
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Table 1: SIT parameters for anions i and cations j that were used to build the reported model 

Extrapolated formation constants (I = 0 m) are listed for each complex. Errors of (i,j) are 0.01; p.w. – present work 

I j (i,j) log0 Ref. 

H+ 
ClO4


 0.14  13 

Na+ Cit3 -0.20  15 

La3+ ClO4
 0.33  p.w. 

Sm3+ ClO4
 0.40  p.w. 

LaCit  0 8.860.04 p.w. 

SmCit  0 9.850.05 p.w. 

LaHCit+ ClO4
 -0.13 12.210.04 p.w. 

SmHCit+ ClO4
 -0.12 12.820.07 p.w. 

Na+ LaHCit2
2

 -0.44 17.50.1 p.w. 

Na+ SmHCit2
2

 -0.30 18.80.1 p.w. 
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