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Overview

* Mercury properties and mercury fate

* Sources of mercury

* Global mercury budget

* History of mercury contamination: global and Lake Geneva

* Summary
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Mercury properties
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 “Heavy metal” — trace metal -‘3

. - -

MERCURY

e Density: 13.6 g/cm?3
* Liquid at room temperature (melting point -39.8°C)

* Boiling point: 357°C
Q & T

* Hg° very volatile = ¥ g \

- \./""

* Partition coefficient Kd : 10% -10° \(-//
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Sources of human emissions in the atmosphere
in 2010 (1960 tons)

Disposal of waste from
mercury-containing
products

Coal combustion I

L8

Cremation

Mercury-cell
chlor-alkali

\ Primary ferrous
industry

metal production

Oil and natural
gas combustion

727

1 Primary non-ferrous
metal production

Large-scale F‘-—
\ gold production

Artisanal and small-scale gold production

Mercury production

Contaminated oil
sites refining

Cement production

AMAP/UNEP, 2013
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Direct human annual emissions in the
aquatic environment (1066 tons)
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Non-ferrous metal prod

m Chlor-Alkali Prod

m Wastes

M Artisanal Small Gold Mining

AMAP/UNEP, 2013
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I atmosphere: 5100 (300-500%)

80- 300- 1700- 2000
600 600 2800
(290%)

Geogenic Biomass Soiland Anthropogenic
burning  vegetation

Net HgO
evasion

2000-
2950
(200%)

Anthropogenic

organic soils: 200600 (20%) surface ocean: 2900 (205%)
mineral soils: 802000 (n/s)

intermediate waters: 134500 (25%)

[ | \

deep waters: 221000 (11%)

Units: fluxes in tons/year; inventories (white boxes) in tons AMAP/UNEP, 2013
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History of mercury contamination: Lake Geneva
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History of mercury contamination: Lake Geneva

Quecksilber

“'Cs (pCi/g) Hg (mg/kg)
O 4 8 12 0 1 2 3

N T I
1986 0
| 5 —
£
1964 - 10 ©
<
- 15 +
1945-1950 8-
o
+—
- 20 s
£
5
- 2b 3
- 30
Pre-industrial background
L Dominik et al 1992




History of mercury contamination: Lake Geneva
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History of mercury contamination: Lake Geneva
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History of mercury contamination: Lake Geneva

WHO
o J Recommended value
I Perch (Perca fluviatilis
400 - [ Burbot (Lota lota)
*'Cs (pCi/g) Hg (mg/kg)
| 048120 1 2 3
' 1986 ' - 0
300 H -5 -
1964 - 10 §
- 15 £
E
- 25 3
- 30
1975 1980 1985 1990 1995 2000 2005

Year



Quecksilher
im Wallis und weltweit
Die AefU-Tagung zum glanzenden Gift.

Summary

 Mercury is a global pollutant

* Sediments are potential secondary sources
of contaminant

e Local contamination can affect human health,
mainly through fish consumption
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Natural mercury released with suspended sediment,
g Hg/km?

- - +  Hydrothermal vents
0.1 |:| Hg mineral belts

AMAP/UNEP, 2013
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Sources of human emissions in the atmosphere

L ===

Total anthropogenic mercury emission to the atmosphere in 2010, g/km?
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AMAP/UNEP, 2013
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Sources of human aquatic releases
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Contaminated sites e

Garcia Bravo et al 2009

Table 4 Polluted lakes and reservoirs by chlor-alkali plant and similar activities

Site Babeni Reservoir Lake Balkydak Lake Viinern Fukuro Bay Swedish Estaries

Mean Max Surf Mean Max Surf Mean Max Surf Mean Max  Surf Koépmanholmen  Skutskir

Hg 55 44 25 76 617 151 - <12*> 05* 20 o* 48*  250° 150¢
concentrations

(mg/kg)

Reference This study Ullnch et al. 2007 Wihlborg and Tomiyasu et al. 2006  Skyllberg et al. 2007

Danielsson 2006

“* Fukuro Bay core number13 (average and surface values from the most contaminated core in the area)

®Most contaminated site of the westem part of Kattfjorden bay

“ Maximun concentrations found in surface sediments Minamata Bay (1960)
2000 mg/kg

Idrija Mine (2005-7)
200-1100 mg/kg




