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156 ore bodies iCarboniferouschistsand
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Geological setting

Extension of the mineral deposit
Length 1500 m NWSE

Width: 306600 m
Thickness450 m (+330/120m)
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Minerals cinnabarand metallicHg withmetacinnabayrpyrite, marcasite, dolomite, calcite
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wOverm H E tormesof Hg ore
mainly cinnabar, have been
mined over the course of 500
yearsb A | R I, 20BL&MD).
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of metallic Hgproduced during
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w 73% this is the estimated
percentage oHg extracted The
remaining 37,00@onnesof Hg
represents loss in production
and were partly released into
the surrounding environment.
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Environmental impact
of mining activity

In the initial period of mining activitiethe
recovery rate of Hg extraction methods was
very low (50 % of Hdost into the ground,
evaporated to the atmosphere, or remained in

the ore that usually needed to be roasted once

again). According tMlakar (1974),it ranged
from 70 to 75% in the period from 1867 up to
1948.

With the introduction of moderr
rotary furnaces, the recovery

o rose to 90%2 F1998):

~ oy

During high waters, th&drijcaRiver carried away the burnt ore deposited on
its banks. The deposited roasted material was washed away by flood waters to
the Isonzo River and further to the Gulf of Triestel( N0D8).

After 1845 the rise in Hg production and tlteecrease in Hg content
In oreled to a rapid increase in the quantities of processed ore,
which ledto problems in the disposal of ore residuésgp to 1977
deposited along the banks of thdrijcaRiver or transported back
into the mine and used as backfilling mateial




Mercury residues in residue dumps
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Using Hg thermalesorption techniqueBiesteret al.
(1999)found out thatin older roasted ore residue
dumps the predominant Hg species was cinnabar
(HgS due to incomplete roastingwhereasn
residue dumps of the 20 century, the amount of
cinnabar in the material was lower due to higher
efficiency of the roasting procesand the increasing
use of ores bearing native Hg.

Mercury remaining intheseyounger residuesnostly
exists as metallic Hg, eithadsorbed to matrix
components or organically bound Hgrmed by
humicacids percolating through the residues from
overlaying soils.

Leaching tests showed that younger residue
dumps, high amounts of soluble Hg existed in
reactive form(more mobile and bioavailable).



Bindingof Hg insoil and attic dustin the Idrija mining area
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A The highesHg, /Hg.; concentration ratios were identified at the maximum distance.

A Soil and dust are depleted in the cinnabar fraction in distant areas where finer material
has been deposited.

A In summary, fine material prevails in remote locations and is richer 3hadd H§
bound to soils and dust with inorganic matrix and organic matter {cianabar
components).




Temporaryfloodedsoils

Mercury speciation in overbank and fluvial Alluvialplain — } ~
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The project of the power plant and artificial
accumulation lake abolkan(SLO) along
the Isonzo River was completed in 1984.
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Hgand methyl-Hgin surfacesediments
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Geostasticalrepresentation of the total Hg content
in surface soilof the Isonzo River alluvial plain
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Surface and subsurface soils (n=268)< 0.0641.0 mg kg™ e B rlemel

1 31%> 5mg kgt  gid
SEE (Bloom et al., 2003) on n=36 samples showed =27 s Sf Acquavita et al. (2022) JSS
negligible amounts dbioaccesibldHg forms and GEM < 3.0 ng
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Cr (ppm)
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Hgconcentrationvs the fine component oSediments

Whatkind of information from the relationship Hg vs < 16 pm ?
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Hgconcentrationvs the fine component oSediments

Whatkind of information from the relationship Hg vs < 16 pm ?
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Methyl-Hg insurfacesediments
of the Gulfof Trieste

MeHg (ng g°) !
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Coastamarinesediments Higherconcentrationsof Methyl-Hg in sedimentsfurther away from the
MeHgusually0.3- 1% oftotal Hg mouth of the IsonzoRiver, characterisedby fine sedimentsand higher

(Kudoet al., 1977 Nature) organicmatter content



Methylation and Demethylation compete

Methylation
CX+ Hg* ——=— CHHg

_-
Demethylation

A Theaccumulatiorof MeHgoccurswhen methylationexceedsiemethylation
A Both demethylationand methylationmust be consideredwvhen assessinghe
ability of a habitatto produceandaccumulatemethylmercury

A Biogeochemicatonditionscontrol the ratio of methylationto demethylation,
andtherefore net accumulation



Methylation and Demethylation

HgO — ng+

Reductive demethylationthis is
catalyzed by the gene activity
encoding intracellular enzymes,
a detoxification system present
in Hgresistant bacteria. Release
of CH

Oxidative demethylationthe
methyl group (Ck) isoxidisedto
carbon dioxide (Cfpand Hg is
presumably released as Hg(ll)



Methylation and Demethylation potential
In surface sediments

Experimental approach
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RecentHg insurfacesedimentsof the Gulf of Trieste: work in progress

Hg (ug g”)
[ P
M 12
I 10
s
I 6
Il 4
Il 3
il 2
B 1
[ <05

e Sample

45°50'0"N
1

Monfalcone

45°45'0"N
1

Ly
(o]
04

Marano and Grado Lagoon

n= 162 ) %

N
Hg (ug d) e

i Trieste

Max 43.09 . ~
Avg 3.49¢ -
Std +5.32°
Median1.59 o 25 5 10 15 2
Min 0.03 . - e T " —T—

unpublished data



Redcinnabar(a-Hg3 amountin the surfacesedimentsof the Gulfof Tri
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