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Why this study ? Sediment information

Harbor dredged sediments *Rich in clay, carbonates (pH......
and organic matter (OM~6%)

Many organic pollutants such as PAHs, PCBs and metal contaminants =8.4)

are cumulated in dredged sediments which are immobilized in deposit
areas with no possible valorization.

Specially, the sediment of Seine River at Tancarville (Normandy,
France) is rich in clay, carbonates and organic matters which make the
sediment difficult to be treated for remediation.

» High retentive power for metals (clays)
and organic contaminants (OM)

» Buffer effect (carbonates) : Reduce
metal mobility

Cconsequences:
) . .
Dam age t_o _aquatlc e_cosy;tems,_ possible tran_sfers (groundwater) IS,
= Toxic for ||V|ng organisms |nC|Ud|ng human-belngs 350 I ) Heavy metals extracted from Tancarville sediment
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Electro-Rinetic remediation Tests with a chelating agent and a surfactant
Advantages: -12-days treatment : Mixing citric acid + Rhamnolipid (biosurfactant)
Anode |+ | Cattode o er ey perimee bl sediment (periodic voltage: 5 days on/2 days off, energy savings)
: oH | - Multi-decontamination
Systeme “"P'P‘em, 1 | Evacuaton of gas ) F?St. . Variation of electric current Variation of pH of treated sediment
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2 dominant processes : Citric acid Non toxic: .Biodegradable Cumulative time (h) Normalized distance from anode to cathode
o Electro migration m » Solubilize PAHs, PCBs, etc.
o Electro osmose HO OH saponin P« » o o ST . . ,
OH o o -~ Flush” effect of periodic voltage on I : not very pronounced
Objective: | i I&ﬁa » Acid maintenance successful
il : » Good chelating agent. i IQ/ But pH> pKa ~ 4.8, Rhamnolipid: anionic — migrate s to anod
Desorb’ Solub|||ze the po”utants N > Maintain oH = 4 l oo utp P Rhamnolipid .0, ) . P | f anionic . g . ?O anoade
sediment pores and transport them > Natural molecule Rhamnolipid I (opposed to EOF) > detrimental for removing organics:
toward the electrodes by applying an B nonionic
electric field (1 V/cm) %ﬁj ({f{ E— \
| Variation of PAHs concentrations P 5 heavy metals in different sections —Cr2677
m fluoranthene 900
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Anionic or nonionic surfactants - . = pyrene e
= 700
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Citric acid + nonionic Tween 20 Or Citric acid + anionic SDS, 12 days treatment 3 ooy | B 02203
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~ 9.0 T . - 9.0 — . é 1500 ——initial phenanthrene % izz e
-*-:f.“ 8.0 7 el EI IC aeld I I ween 29 < 80 _—CJJLI'_LC_aCJd_'l‘ﬁDS— g 1000 ——initial fluoranthene =2 _ L
ab oo I S 200 —initial Cr
E?-D % 7.0 g 500 ——initial pyrene § 100 . :I I I ——initial Cu
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S0 | — 5 20 = n — » PAHs, PCBs: migrate from middle to anode » Heavy metals: migration only begins
oo | B | | — E10 g % - poor removals for PAHs Poor removals (1-18%)
0.25 05 0.75 1 o0 b = 11— == 1]1] I_— b no removals for PCBs » Not enough time to migrate more to the
Normalized distance from anode 0.25 0.5 0.75 1 » Problem with the anionic biosurfactant? electrodes?
= PHEN mFLT ®PYR ECHRYS mB(b)FLT Normalized distance from anode '
» Citric acid + Tween 20: better removals for PAHs » 24-days treatment : Citric acid + Rhamnolipid or viscosin-like biosurfactants
Anionic surfactant SDS moves against EOF = detrimental for removing organics (periodic voltage: 5 days on/2 days off, energy savings)
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Possible improvements Conclusion £/ \
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» Testing saponin (nonionic » Mixtures of biodegradable : \/(\ . N
biosurfactant) instead of chelating agents + biosurfactants - N S B N |
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> Longer treatment t'me for C|ay Cd, Pb, Zn: better removals than 1t test (11-34%) 0 o NormalfgseLSdistancez}ii anode o 1

and carbonate rich sediments m=) Need longer-time treatment




