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A robust and parsimonious model for caesium sorption on pure clay minerals and natural clay materials

natural clay

 No compilation or comparison study of these models has ever been proposed.

 The validity of the models is usually limited to restricted field and specific physicochemical conditions.

uncertainty of log C Cs K c ≈ ± 0.2 𝐶𝐶 𝑀𝑀 𝐾𝐾 𝑐𝑐 = (𝑋𝑋 -) 2 𝑀𝑀 𝐶𝐶 + 2 (𝑋𝑋 -)𝐶𝐶 2 𝑀𝑀 2+ 2 (𝑋𝑋 -)𝐶𝐶 + 𝑀𝑀 2+ ↔ (𝑋𝑋 -) 2 𝑀𝑀 + 2𝐶𝐶 +

Ion exchange theory :

They appear to be unsatisfactory to predict Cs sorption a wide range of conditions in natural systems 

Is

Parsimonious and minimalist approach

Surface complexation reactions on ≡SOH sites LogK SOM I M K SO -0.5 + H + ↔ SOH 0.5 3.46 3.4 5 SOH 0.5 + Cs + ↔ SOCs 0.5 + H + 5.2 4.3 3 

SOH 0.5 + Na + ↔ SONa 0.5 + H + -1.8 -1.3 -3.6 SOH 0.5 + K + ↔ SOK 0.5 + H + 0.6 0.1 -1.75 SOH 0.5 + NH 4 + ↔ SONH 4 0.5 + H + 1.1 0.1 -1.75 SOH 0.5 + Ca 2+ ↔ SOCa 1.5 + H + -5 -1.4 -5

  needed to develop of mechanistic and generic model, able to reproduce and predict the Cs sorption in simple and complex systems, and without recourse to change of model parameters for each condition, Revised values from the literature Values determined by fitting experimental data (this study) Hurel et al. (2003) / Gutierrez and Fuentes (1996) for Cs Bradbury and Baeyens (1997, 2005) / Tournassat et al. (2013) for Ni, Zn and Mn Benedicto et al. (2014) for Ga Reich et al. (2010) for Pb Gu and Evans (2007, 2008) for Cd, Cu, Ni,, Pb and Zn….



  Generic model : very wide range of physicochemical conditions  Most efficient model : accurate ( RMSD<0.15) & robust (R 2 =0.82) ; M : Montmorillonite ; I/M : Illite -Montmorillonite mixed layers ; K : Kaolinite

  

  

  

  

  

  

  

.9 Cation exchange reactions on ≡X-sites LogK c I M K

  

					Development & Comparison	Testing & Application	Conclusion & Perspectives
	XNa	+ Cs +	↔ XCs + Na +		2.45 1.39 2.1
	XK	+ Cs +	↔ XCs + K +		0.95	0.8	2.1
	XNH 4 + Cs + ↔ XCs + NH 4	+	1.38	0.8	2.1
	X 2 Ca + 2Cs + ↔ 2XCs + Ca 2+		5.2	1.7 4.49
	X 2 Sr	+ 2Cs + ↔ 2XCs + Sr 2+		5.2	2.37 4.49
	X 2 Mg + 2Cs + ↔ 2XCs + Mg 2+	5.2	2.45 4.49
							5/12

Context & Objective Development & Comparison Testing & Application Conclusion & Perspectives

Development & Comparison

Global model

Mechanistic model

Coupling interface

Large number of variable

≠

The result shows that our model successfully reproduces most of available experimental data both qualitatively and quantitatively.

The model account for varying levels of Cs interactions with pure and natural clay substrates, without making any prior adjustment of parameters.

Development of robust and parsimonious model using minimalist and generic approach.