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Objectives of PROFLUX

¢ Objective 1 — To improve the understanding of Hg methylation and
demethylation processes in contaminated sediments.

¢ Objective 2 — To evaluate the mechanisms responsible for the escape
of Hg and MeHg from contaminated hotspots.

¢ Objective 3 — To evaluate the role of the Tagus estuary as a source or

sink of Hg.
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Seasonal variation of MeHg
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Methylation rates
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Bacteria composition

Sampled area Barreiro North Channel Alcochete
Total number of Hg-R Biochemical
isolates® (% of total) 43 (46%) 24 (26%) 26 (28%) characterization
Isolates
Aerobic bacteria %  Gram/morphology %  Gram/morphology %  Gram/morphology  Genera identification”
51  Gram* rod: 41% 58  Gram* rod: 13% 54 Gram* rod: 54% Bacillus sp.
Gram* coccus: 2% Gram~ rod: 13% Aeromonas sp.
Gram~ rod: 5% Gram~ vibrio: 33% Enterobacteriacea sp.
Gram™ vibrio: 5% Vibrio sp.
Anaerobic bacteria 40 Gram* rods: 2% 21 Gram* rod: 16% 46 Gram* rod: 19% Clostridium sp.
Gram* coccus: 12% Gram™ coccus: 4% Gram™* coccus: 8%
Gram~ rod: 26% Gram~ rod: 19%
SRB? 7 Gram~ vibrio: 7% 21 Gram~vibrio: 21% 0  — Electron
Donor Electron
acceptor
Lactate Sulfate
Formate
Fumarate  Nitrate
Acetate

Bacillus sp. and Enterobacteriaceae sp. - were shown to reduce Hg

Clostridium sp. - were shown to methylate Hg

Sulfate-reducing bacteria (SRB) — main responsible for Hg methylation

Mercury transport across interfaces

Diffusion

Collection of sediment cores and overlying water
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DsHg= 6.47x1071° m2 s (Shultz, 2000)

Dsmetg= 2.0x101° m? s (Gill et al., 1999)

Advection

to gas bubler + Tekran

water and surface sediment

sampling before inundation and 5,

10, 20, 30, 45, 60, 120 and 180 min
* after inundation

to Tekran
——

Water

Particulate and dissolved Hg and MeHg, DGM, Hg water/air flux, Al,
si, Fe, Mn, nutrients, organic carbon, sulphur compounds, salinity.
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Advective fluxes
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Production and release of Hg®
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Hydrological transport
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Conservative for POC and DOC
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Hgnr transport inside the North Channel (NC)

Upstream station
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Hgp transport inside the North Channel (NC)

Upstream station
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Hg transport associated with DOC/POC

N W A @
© © © o©

[Hg] (x10-2)[[POC] (nmol Hg g-1C)
]

nity

[Hg] (x10-2)/[POC] (nmol Hg g-1C)
8

orth Channel

2
[HgT] (x10-6)/[[DOC]

17

PO’ de
B0 R'a Iria

[A30)

Enviromental Hge levels

'ALCX

Reserva
Natural do

Estuario do Tejo

18

05/12/2019



Hge in the contaminated site

North Channel (NC)
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Storage (30 cm) Daily transport Daily Hg® release
By advection: By advection:
634 tons of Hg 48gHgand0.21g 0.56 g Hg°
MeH i
398 kg of MeHg By diffusion: By anthropogenic source:
(may increase up to 348 g Hg and 6.3 g MeHg 0.23 g Hg°
37% in summer) By tides (average flow): By volatilization:
5.41 kg Hg and 86 g MeHg 0.91 g Hg®
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