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Input files
[bookmark: _GoBack]Input files for PHREEQC, CruncClay and 3Diff are provided in the archive file benchmark-diffuse-layer.7z together with CrunchClay and 3Diff executable files (Windows version), as well as the 3.2.2 version of PHREEQC (Windows version), which was used to calculate the simulation shown on Figure 16. The latest version of PHREEQC must be installed from the official PHREEQC websites (https://www.usgs.gov/software/phreeqc-version-3 or https://www.hydrochemistry.eu/ph3/index.html ) to run the other simulations. GLE (Graphics Layout Engine) scripts are also provided to plot the result directly from the calculation result files (also provided). GLE is an open source software, licensed under the Modified BSD license, that can be downloaded at http://glx.sourceforge.net/index.html. 

Tables and figures
[bookmark: _Ref517532876]Table A1. Comparison of mean electrostatic potentials calculated by the tested code in the presence of 0.1 mol⋅L-1 NaCl solution and with parameters given in Table 1. 
	
	    (V)
	Na+ concentration in DL (mol/kgw)

	
	CrunchClay
	PHREEQC
	Analytical
	CrunchClay
	PHREEQC
	Analytical

	Case 1.1 - Domains 1 & 2
	-3.298⋅10-2
	-3.298⋅10-2
	-3.298⋅10-2
	3.610⋅10-1
	3.610⋅10-1
	3.610⋅10-1

	Case 1.2 Domain 1
	-5.941⋅10-2
	-5.941⋅10-2
	-5.941⋅10-2
	1.010
	1.010
	1.010

	Case 1.2 Domain 2
	-2.264⋅10-2
	-2.264⋅10-2
	-2.264⋅10-2
	2.414⋅10-1 
	2.414⋅10-1 
	2.414⋅10-1 

	Case 1.3 - Domain 2
	-2.264⋅10-2
	-2.264⋅10-2
	-2.264⋅10-2
	2.414⋅10-1 
	2.414⋅10-1 
	2.414⋅10-1 

	Case 1.4 - Domain 2
	-1.949⋅10-2
	-1.949⋅10-2
	-1.949⋅10-2
	2.135⋅10-1
	2.135⋅10-1
	2.135⋅10-1
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Figure S-1. Case 1.3. Concentration profiles in bulk water at t=100 s and t=1000 s.
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Figure S-2. Case 1.4. Concentration profiles in bulk water at t=100 s and t=1000 s.
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Figure S-3. Case 2.1. Concentration profiles in bulk water at t=100 s and t=1000 s.
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Figure S-4. Case 2.2. Concentration profiles in bulk water at t=100 s and t=1000 s.
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Figure S-5. Case 2.3. Concentration profiles in bulk water at t=100 s and t=1000 s.
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