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Context & objectives 

Methodology & results 

N°325 

Ca AND Sr SORPTION ON Ca-ILLITE: 
EXPERIMENTAL STUDY AND MODELLING  

Aubéry WISSOCQ1,2*, Catherine BEAUCAIRE1,2, Christelle LATRILLE1 

 Acquisition of sorption data on pure minerals 
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Multi-site Ion Exchanger Theory [1] 
 

Conclusions & perspectives 

15th Water Rock Interaction 2016 (16 to 21 October 2016, Evora, Portugal) 

Conclusion :  
 

 Acquisition of Ca and Sr sorption data in a CaCl2 background solution on a conditioned Ca-illite 

under static conditions  
 

 Sorption data well reproduced by the Multi-site Ion Exchanger Theory[1] considering 4 types of sites 

and their concentrations 
 

 Determination of selectivity coefficients between cations Ca2+, Sr2+ and H+  
 

Perspectives :  
 

 Selectivity coefficients obtained has been used under 

static and dynamic conditions to model Ca or Sr sorption 

on complex solids composed in part of illite  

 

𝐊𝐝 = 
[𝐌]𝐬𝐨𝐫𝐛𝐞𝐝
[𝐌]𝐞𝐪

=
𝐀𝟎
𝐀𝐞𝐪

− 𝟏 .
𝑽𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏
𝒎𝒔𝒐𝒍𝒊𝒅

 

𝐦 (𝐗𝐢
−) − 𝐇+ +𝐌𝐦+ = (𝐗𝐢

−)𝐦−𝐌
𝐦+ +𝐦𝐇+   

 𝐊𝐦𝐇+/𝐌𝐦+
∗𝐢 =

[ 𝐗𝐢
−
𝐦−𝐌

𝐦+ ](𝐇+)𝐦

[ 𝐗𝐢
− − 𝐇+]𝐦(𝐌𝐦+)

 

Ion exchange equation on a Xi site between major cation Mm+ and H+: 

Selectivity coefficients : 

Recently, a multi-site ion exchanger model based on the Multi-site Ion Exchanger 

Theory[1]  has successfully been applied to evaluate the sorption of a contaminant 

in a natural soil under static and dynamic conditions[2,3]. 

 

Sorption site 

Concentration 

(mol/kg of dry 

solid) [4] 

 

𝐋𝐨𝐠 𝐊
𝐇+/𝐂𝐚𝟐+
∗𝐢  

 

𝐋𝐨𝐠 𝐊
𝐇+/𝐒𝐫𝟐+
∗𝐢  

Site 0  0.005  -0.80 ± 0.19 0.74 ± 0.20 

Site 1 0.131[4]  -2.21 ± 0.08 -2.60 ± 0.80 

Site 2 0.043[4]   -4.54 ± 0.23 -3.97 ± 0.16 

Site 3 0.074[4]  -12.01 ± 0.20 -11.53 ± 0.12 
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Need of a database containing sorption properties of pure minerals 

present in the studied environment 

Lack of Ca and Sr sorption data onto illite 

 Determination of selectivity coefficients 

Batch experiments using radioactive tracers 
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Components of the database 

To ensure the environmental monitoring of nuclear sites, sorption models enabling the 

prediction of contaminant migration in soils and aquifers need to be developed. 

Ca-
illite 

CaCl2 
10-2 M 

Radioactive tracer  
(45Ca or 85Sr) 

Stable tracer  
(Ca or Sr) 

A0  (t=0) Aeq (t=7days) 
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Ion exchange equation on a Xi site between major cation Mm+ and  trace element Nn+: 
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Site saturation over pH 

[CaCl2] =10-2 M 

[Sr] =10-6 M 

Shaking during 
7 days and 

centrifugation 

Add of tracer 

Acquisition of selectivity 

coefficients 𝐊
𝐇+/𝐂𝐚𝟐+
∗𝐢   

Identification of 4 site 

concentrations 

Kd       over pH 
[CaCl2] =10-2 M 

pH = 6.5 

Fitting with the 4 

sites previously 

identified 

Kd       over Sr 

concentration 

  

Higher 

sorption at low Sr 

concentration  

Acquisition of 

selectivity 

coefficients 

𝐊
𝐇+/𝐒𝐫𝟐+
∗𝐢   

Acquisition of 

selectivity 

coefficients 

𝐊
𝐇+/𝐒𝐫𝟐+
∗𝐢   

Sorbed 
element 

 Same methodology will be used to model Cs 

sorption on complex solids composed in part of 

illite under static and dynamic conditions 

 


