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Remediation steps in source zone:

1- pump and treat the pure phase,

2- remove the residual: SVOCs/NVOCs require chemicals

3- let biorem. achieve the work



Context : Many difficulties for In Situ Treatments

How to warrant homogeneous treatments for :

- Heterogeneous subsoils or underground structures ?

- Hydrophobic zones - What injectability ?

r = f(gravity, capillarity, viscosity, permeability)




Context : Surfactant Foams for ISER

Properties of surfactant foams
Low bu sity (1m3/1), high specific area (200 m?/I)
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Modes for injection

Ex situ (ES), in situ (co-injection or SAG) —— Different behaviors
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Sweeping efficiency improvement for contaminant desorption
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Results : Surfact. foams in flushing operation for ads. PAHs removal

Unsaturated -Qreosote-contammated soils Treatment with ES foams

Fine sand (4 D)
TPH 3-10 g/kg

PAH: 2-8 g/Kg oL ‘1
' d

After Before

N (%) = n-(%) + n°(%)

(%)
+10 PV
S(2%w) PV NY%) Ne(%) nS®%) nent  water

CB 19 21 95 74 3.5 97.5
CHS 30 21 94 /8 3.5 98.0
LB 53 20 95 79 3.8 99.7
SDS 57 23 94 /6 3.1 99.6

|54
TPH (C10-40) mainly extracted in the gas-phase timbre



Mass balance on PAHS
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Competition between solubilisation and volatilisation — venting + flushing3
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Results : Surfactant foams for pure phase extraction of COHs in SZ

Goal: recovery of DNAPL-residual with minimal dissolution
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Results : Surfactant foams for pure phase extraction of COHs in SZ
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SAG fgams: Effect of foam on the NAPL mobility during flushing
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Results : Surfactant foams for pure phase extraction of COHs in SZ

SAG foams: Effect of OP on the COHs recovery
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ES foams for ZVI (2-10g/l) in residual of source zone
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Results : Surfactant foams for the red. degradation of COHs in plume

ES foams for H, stabilization in plume: enhanced and remanent delivery
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Foams for the enhanced and remanent Ox/Bio-delivery in USZ for PAHs

deg.
e Better understand effects of soil heterogeneity on foam behavior

e Selective and synergistic PAHs degradation

e Modeling reactant transport and degradation kinetics
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