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Background information

Dynamics of Hg species in the
marine environment
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Mercury accumulation pathways in a model marine microalga: Hg species
sorption, uptake and partition kinetics

Kinetic modelling:

C
ODE box model
Phycosphere
\ O spiked Hg, = [H Mass balance Hg]LA,
d[Hj]ads PFO reversible reactions x e~ tko
t
d{Hg|qas . . : .
i |\Hglads, — (k¢ + 1 ODE based on diffusion driven by concentration ks * [Hg|LA,
gradient




Mercury accumulation pathways in a model marine microalga: Hg species
sorption, uptake and partition kinetics

iHg MMHg

- > ® Hgd N emmmmm———————- Hgd
@) T\‘ _________________ Hg int 4. T \ el : HZ int : : :
g ad [r=---" ©_ Hoads s ® Hgads Determination of sorption, uptake,
5 ——- Total -—- Total
o ] 31 and release rates for both Hg
= 2 species.
Ly 2
o
QO 1+ 1 -
T Kd (log L kg!)

0 o4 ll—t ® ®

0 200 400 GTOi?ne (fnoig) 1000 1200 1400 0 200 400 600 800 1000 1200 1400 mm
Time (min)
Lab/ 5.34 + 5.96 +

) __ 0,50 ® Foid 0,50 ® MeHg-Ad
~ = o Hont ® MeHg.int Coastal 0.30 0.08
B % # jHg-Tot # MeHg-Tot
o £ 088 7 : 0,33 Open 6.59 + 6.94 +

[«]
- 5 ocean 0.30 0.08
T 2 017 - 0,17
=2 & =
K3 0,00 0,00 &
QO 0 360 720 1080 1440 0 360 720 1080 1440

Time (min)

Time (min)



ng iHg/mgC

Cellular accumulation of Hg in marine phytoplankton: 4-site model|
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How do internalization rates of iHg and MMHg by phytoplankton vary due to DOM characteristics
and/or concentration?
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Mercury transformation mediated by a model marine microalga (Tisochrysis lutea)

- .

axenic conditions = Ax

T. lutea + seawater= SWp

unfiltered seawater= WP
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Demethylation potential
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- Higher potential for axenic
conditions in dissolved and
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Implications: Role of phycosphere in mercury species sorption, uptake and transformations by
phytoplankton
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== >> Processes

Conclusions and perspectives

e >Sorption and uptake of Hg species by
marine phytoplankton

e >Hg transformation mediated by a model
living particle

\

Internalization is the predominant
process for iHg uptake, while
adsorption is still relevant for

X

e >Compartments: phycosphere
e >DOM influence on sorption and uptake

MeHg uptake.
o
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The results are enriched by adding
an using ODE numerical integration
model and applied model scenario

with the new parameters.
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