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' 1. Introduction

1.1 Mercury biogeochemical cycle
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Thanks to its high volatility, elemental mercury (Hg®) is easily released into the atmosphere

Long-range atmospheric transport of Hg® (or GEM, Gaseous Elemental Mercury) is the main redistribution
pathway of Hg on global scale, enhanced by secondaryre-e mi ssi on from natural Gur

Potentially high Hg° fluxes at enriched and legacy contaminated sites
MAgnan et al., 2016, ES&T




1. Introduction

1.2 Hg" fluxes from natural surfaces
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Fluxes magnitude is function of Hg content, speciation, and partitioning in the substrate
Formation of volatile Hg® through reduction (abiotic and biotic)
Available Hg° result of equilibrium reduction-oxidation and adsorption-desorption

- Several influencing factors (radiation, temperature, microbial community, soil moisture, wind, turbidity)




2. Study area: Hg in FVG

A Double contamination source:
A Idrija Hg mine (SLO): 1500 ca.-1996
A Torviscosa CAP: 1949-1984

A High Hg concentrations in the environment (soils,
sediments, waters)

Acquavita et al., 2022, JSS
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SollairHgl fluxestA

Isonzo River alluvial plain

Soil-air Hg° fluxes B
Idrija Hg mining district

Water-air Hg® fluxes A
Gulf of Trieste and Marano and Grado Lagoon

Water-air Hg® fluxes B
24h monitoring

Impact on local atmosphere
Terrestrial and coastal areas




3. Soil-air Hg? fluxes: Isonzo alluvial plain
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MAIN AIMS:

A Assessment of magnitude and temporal variability of Hg® fluxes at soil-air interface within the
contaminated area of the Isonzo alluvial plain

A Evaluation of the effect of soil Hg content, meteorological parameters, and vegetation cover on Hg°
volatilisation

Floreani et al., 2023&nv Poll.



Methods: Soil-air Hg® fluxes

GEM Fluxes: flux chamber + real-time Hg analyser
(ZAAS-Lumex RA915M)
2. Topsoil (0-2 cm) characterisation (@ < 2 mm):
a) Grain-size, organic matter (LOI)
b)  Soil Hg concentration (AAS) + speciation (TD)
3. Meteorological parameters (UV radiation, air&soil temperature)

A Repeated measurements at regular time intervals (~1h)
A Bare vs. grass-vegetated soil plots
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Methods: Soil-air Hg® fluxes

GEM Fluxes: flux chamber + real-time Hg analyser
(ZAAS-Lumex RA915M)
2.  Topsoil (0-2 cm) characterisation (@ < 2 mm):
a) Grain-size, organic matter (LOI)
b)  Soil Hg concentration (AAS) + speciation (TD)
Meteorological parameters (UV radiation, air&soil temperature)

Repeated measurements at regular time intervals (~1h)
A Bare vs. grass-vegetated soil plots
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3 3. Soil-air Hg? fluxes: Isonzo alluvial plain

3.1 Soil Hg content and speciation
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3. Soil-air Hg® fluxes: Isonzo alluvial plain
3.2 Hy" fluxes at soil-air interface

A Highest fluxes in summer, lowest in
winter (irradiation, high temperatures)

A Good correlation with THg in summer
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3. Soil-air Hg? fluxes: Isonzo alluvial plain
3.3 Hg? fluxes at soil-air interface diurnal variability
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4. Soil-air Hg? fluxes: Idrija

A
L &8 A\ Measurement of maximum potential

HgP evasion at selected sites:
A Low contaminated (ID1)
A Naturally enriched (ID2)

A Highly contaminated from
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Floreani et al., 2023Atmosphere



Sampling sites at Idrija
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Sampling sites at Pgpracn
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4. Soil-air Hg? fluxes: Idrija
4.1 Hy° fluxes at the soil-air interface
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A HgO fluxes under direct sunlight (ID1, ID2, ID3, PS1) related to Hg content in soil
A Higher emissions than Isonzo plain soils due to heavier enrichment (ID2, 1D3)

Strong limitation of fluxes at ancient roasting site (PS2) due to trees
Floreani et al., 2023Atmosphere




4. Soil-air Hg? fluxes: Idrija
4.2 Effect of soil cover
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MAIN AIMS:
A Evaluate Hg® exchanges at the water-air interface in differently impacted aquatic environments
A Impacted fishfarm (Val Noghera: VN1 & VN3)
A Open eastern lagoon environment (Grado, G)
A Pristine area of the Gulf of Trieste (Pirano, P)

. A Assess seasonal variability of Hg° fluxes and main influencing factors
. Floreani et al., 201 TOTEN



Methods: Water-air Hg® fluxes

s

e 70

2ok 1-Hg? fluxes

1. HQgP Fluxes: floating flux chamber + real-time Hg analyser 4
(ZAAS-Lumex RA915M) Lumex

: , analyser
A 3 seasonal campaigns (summer, autumn, winter) o ¥
A Repeated measurements at regular time
intervals (~1 h)

Flux
chamber

2. Total dissolved mercury (TDHg) concentrations (CV-AFS)

3. Surface water physico-chemical parameters
T water temperatur e, D. O. , pH, Eh, é

4. Meteorological parameters (OSMER-FVG/ARSO): X

T Solar radiation, air temperature, wind speed

16



Hg evasional fluxes (daily average)

5. Water-air Hg? fluxes: coastal area

5.1 Average Hg? fluxes at water-air interface
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5. Water-air Hg? fluxes: coastal area

5.2 Hg? fluxes at water-air interface diurnal variation
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A No constant diurnal trend

A High site-specific variability related to:

A
A

Depletion of available DGM during
morning (P)

Hydrodynamic conditions (P: wind;

Turbidity (VN1 e VN3)

Floreani et al., 2018TOTEN



6. Water-aw Hg@fluxes coastal area (24h)
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MAIN AIMS:

A Evaluate Hg® dynamics at the water-air interface over 24h period at sites characterised by different:
A Contamination degree (VN high contamination, PR quasi-pristine)
A Hydrodynamic conditions (VN confined environment, PR open coastal area)

A Assess the contribution of volatilisation in reducing Hg burden in aquatic environment

Floreani et al., 2023&nv Poll.



