Short-time electrodialytic
remediation of Walloon polluted soils

Intersoil 2026 - 07/10/2026

Centre de Recherche Agrée

HENRY Mathieu / LOMMEL Laurie / DESCAMPS Philippe
ROBERT Laurene / HOUTART Aurore / COLINET Gilles

07/10/2026 4} = I




Introduction

high extents of Walloon polluted soils

Implementation of electrodialytic remediation inside industrial soil washing plant
Electrokinetic extraction with ion exchange membranes

— \ remediation time < ah (literature: min 48h batch mode)

— Energy: < 100 kWh/t.d.m. (literature: min 340 kWh/t.d.m.)
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— limited reactants consumption
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2 compartments cells for electrodialytic remedlatlun *E%gwfﬁ%he
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g Wallonie

Electrodialytic remediation in batch mode recherche
o [urrent intensity 7 ol L

—> constant current density X& AL Cg CISSOIEHET
e Soil constituents: 6 g\

o [CaCl,]

° [[IM] 5 \ 10% slurry

e Slurry dry matter 2.2A
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Electrodialytic remediation in batch mode recherche
600 90,0
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batch mode

importance of conditioning
e Partial: overtension — Energy 1 e T%
e T[otal: stable consumed power — Energy | 1is
(kWh/t.dm.)  (kg/t.d.m.) 50
Partial 2208 138.3 3
Total |B6.5 43.3 £
e HNO; (I mol H) — H,S0, (Z mol H*) 5

I]I]/”]/ZDZE Time (min)
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Electrodialytic remediation in batch mode %gﬁbﬁm
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Electrodialytic remediation in batch mode Iochk

2 compartments cell
 Working with constant current density
o Acidification:
— Able to reduce below pH 2 in Zh !
— Key parameters: current density/intensity, soil nature and slurry dry matter content
o Flectricity consumption: importance of slurry conductivity and electrolyte conditioning
—> higher but close to 100 kWh/t.d.m.
* High heavy metals removal:
« Mobilisation linked to acidification
* dlower electromigration
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Close-continue mini-pilot 77 rechorche
o S.tahlh.ty Flf slurry conductivity .wl|th time - }\ NaCl et H,S0,

o Final liquids already meet specifications (pH or conductivity)
— Reuse in close loop of several liquids 14

— Namely, working in @ mode “close to continue” 12 /
— test EDR in continue mode 0y -

Slurry conductivity (mS/cm)

0 30 60 20 120 150 180 210 240 270 300
Time (min)
——2,3 mA/cm? (double S) —e—2,3 mA/cm? (double S) + électrolyte stable

¢ LIEGE université

g Gembloux Agro-Bio Tech




. « x ({,@ Wallonie

Close-continue mini-pilot 2% recherchs

 [oal: reuse of liquids, with specifications close to goals

 [onditions: 2 compartments cell with double membrane / 2.8 mA/cm? / 2h / slurry: 0% DM + a g/L NaCl /
Electrolyte: Hys0,

 Reiterated b times, reuse of liquids
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Close-continue mini-pilot
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Close-continue mini-pilot
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Remediated soil fines i rocherche

o Low pH, high HM mability, [Cl-] and C/N

« Delay in germination — Reduce by s residence time = Need amendments: coarse materials / lime / basic by-
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Soil washing + electrodialysis ~ preliminary-plan
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Soil washing + electrodialysis # recherche
107,43 €/t.d.m., with landfilling of gypsum and metal sulfurs (without valorisation)

[all
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449
—Need improvements in :

o FElectrode materials: better cost/efficiency to v investments and electric consumption
o Flectrolyte treatment

. LIEGEumversne

‘&ﬂ > Gembloux / \g




Conclusion 0 roaharthe

o [ptimal operating conditions determined
o Possibility to recover valuable cations

* RBetter performances than acid leaching
* |mpact on soil fertility

o Economics: 107.43 €/t.d.m. for 44.9 ME of investment

Perspectives:

e [Ibtaining a more economic process: cheaper electrodes, electrolyte treatment
— Already made on stainless steel 316, but not efficient

* Looking for partners to further projects: BZB with industrial or collaborative projects, aiming to reach pilot scale
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