Metal contaminants in the Cassidaigne Canyon: impact of

the Bayer effluent of the Gardanne alumina plant
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Mineralogical & Chemical composition

O Mineralogical composition: hydrotalcite (HTC), Mg-Al Double Layered Hydroxide

O Group 1: HTC (core of concretions), Groups 2-3: HTC + brucite + calcium carbonate (layer)
O Chemical composition (SF-ICP-MS): Mg, Al, Ca, S.

O Main metals of interest: As & V
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Formation yield

O 1 NTU - 4.7 mg L of suspended particles
O 1L of effluent — 2.5 g of (dry) particles (25 g wet)

400
O Mixing experiment

300
&

y=4.718x - 1.7666
R*=0.98415

200
ne industriel”

Al&OH

(seawater) 0

100

Particles in suspension (mg L?)

0 20 40 60 80 100
Tubidity (NTU)

10000

O Mixing experiment

1000 Oin situ sampling ROV /
7 y=2813x

Particles in suspension (mg.L", log)

R?=1.00
100
26 5 2 yic
o0 yRiESi%%X mineral formula
10 o (MggAl,(OH);([CO;]-4H,0)
molecular weight
1
0.1 1 10 100
Effuent mixing ratio (%, log)
S I o Journées Scientifiques :
) A . , .
*@“ VHM "ECEOREV "Bauxite Résidues"”

Bassin minier de Provence 1 1500gs ENvIRONNEWENTMY Aix-en-Provence, du 08 au 09 juin 2021



Size distribution- Settling rate

O Particles: mean diameter between 15.6 and 63 um and settling rate around 96 m d! (53-60 % of the total concretion mass).
O Main elements (Mg, Al, Ca, S) and metals (As & V)
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Metals in the Effluent plume & Water Column

O The effluent contribution is mainly notable in the upper 10 meters above the outfall but it can be reported starting 200

m depth

O There is a depletion in dissolved Al (and in a lesser extent As) when the effluent mixes with seawater, reflecting the in

situ formation of particles and concretions.
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Metals in the Effluent plume & Water Column

O Calculations show that the effluent contribution can be detected up to 0.003 % for Al (2.4 % for V and 10 % for As)
 Under a dilution factor of the effluent of around 104, Al (NF concentrations) can be used to detect the effluent

presence.
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2016 2019

O Changes of the source effluent -starting 2018 : pH and metals concentration decrease — No HTC formation
0 Would destabilisation of the concretions affect metals dispersion in the surrounding seawater ?
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Concentrations evolution (2016 - 2019 - 2020 cruises)

O Source effluent variability (+ particles presence)
O No HTC formation
L Metals concentration increase in the water column (origin?)
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