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)LJXUH������ Contributions of  the various source categories to the total mercury

emitted from anthropogenic sources in Europe in 1995.

)LJXUH������ Contributions of  the various source categories to the 204.6 tonnes of

gaseous elemental mercury emitted by anthropogenic sources

in Europe in 1995.
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)LJXUH�������Contributions of the various source categories to the 108 tonnes  of

gaseous bivalent  mercury emitted by anthropogenic sources in Europe in 1995.
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)LJXUH������ Contributions of the various source categories to the 25 tonnes of

particulate mercury emissions emitted by anthropogenic sources

in Europe in 1995.
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)LJXUH������ Emissions of total Hg from anthropogenic sources in Europe in 1995

distributed within the EMEP grid system of 50 km x 50 km (Pacyna HW�DO. 2001).
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7DEOH���� - Emission rates of mercury (ng m-2h-1) from volcanoes, surface waters
and top soils in Europe and in the Mediterranean region (Pirrone HW�DO. 2001).

&RXQWU\ 0HWKRG 6XUIDFH
W\SH

3HULRG +J�(PLVV��UDWH 5HIHUHQFHV

North-Western
Mediterranean

N.A. Sea surface N.A. 1.16 ng m-2h-1 Cossa HW�DO�� 1996 and
reference herein

Scheldt outer
estuary (Belgium)

N.A. Sea surface N.A. 5.8 ng m-2h-1 Cossa HW�DO., 1996 and
reference herein

Grand Estuaire de
la Loire (France)

N.A. Sea surface N.A. 0.4-2.5 ng m-2h-1 Cossa HW�DO., 1996 and
reference herein

Baie de la Seine
(France)

N.A. Sea surface N.A. 1.7-3.3 ng m-2h-1 Cossa HW�DO., 1996 and
reference herein

Day 11.25 ng m-2h-1Northern-
Tyrrenian Sea
(Poll. Coastal
zone)

FC Sea surface Summer Night 2.4 ng m-2h-1 Ferrara HW�DO., 2000

Day 2.5 ng m-2h-1Northern-
Tyrrenian Sea
(Off-shore) FC Sea surface

Summer

Night 1.16 ng m-2h-1

Ferrara HW�DO., 2000

Day up to 10.1 ng m-2h-1Summer

Night 1 ng m-2h-1

Northern-
Tyrrenian Sea
(Unpoll. Coastal
zone)

FC Sea surface

Winter Day 0.7-2.0 ng m-2h-1

Ferrara HW�DO., 2000

Sweden FC Lake surface N.A. 2.05-20.5 ng m-2h-1 Schoeder HW�DO. 1989,
Xiao HW�DO., 1991

North Sea N.A. Sea surface N.A. 1.6-2.5 ng m-2h-1 Cossa HW�DO., 1996 and
reference herein

Etna, Stromboli,
Vulcano

(Med. Sea)

MN/

Gardis

Fall/Spring       0.6-1.3 t y-1 Ferrara HW�DO., 2000

Mercury mine in

Almaden, Spain (*) LIDAR Ambient air Summer &
Winter

2 t y-1 Edner HW�DO., 1994

South Europe FC Top soil Summer Day: 4-5 ng m-2 h-1

Night: 1 ng m-2 h-1
Pirrone HW�DO. 2000

N.A.= not available;   FC = Flux Chamber;   LD=LIDAR Technique;   MN = Manual Technique.

(*) Almaden mine is active 3 months per year;  The Idjia and Mt. Amiata mines are closed since
1994 and 1980, respectively.
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7DEOH������ Concentrations of Hg in various fossil fuels

)XHO 8QLW &RQFHQWUDWLRQ

%LWXPLQRXV�FRDOV� g/tonne

- Australia 0.03-0.4

- Germany 0.70-1.4

- Japan 0.03-0.1

- New Zealand 0.02-0.6

- Poland 0.01-1.0

- South Africa 0.01-1.0

- United Kingdom 0.20-0.7

- USA 0.01-1.5

- Russia 0.02-0.6

/LJQLWH�FRDOV�

&UXGH�RLO g/tonne ~ 0.01 (1)

1DWXUDO�JDV mg/m3 0-5.0 (2)

(1) However, on sporadic occasions the concentrations can be as high as 30.0
g/tonne.

(2) A reduction of Hg to below 10 µg/m3 has to be obtained before the gas can
be used.
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7DEOH������ Total Hg Emissions from Anthropogenic Sources in Europe, 1995 (in tonnes)

&RXQWU\ &RDO�&RPEXVWLRQ 2LO
&RPEXVWLRQ

&HPHQW
3URGXFW�


1RQ�
)HUURXV
0HWDOV

3LJ�	
,URQ

&DXVWLF
6RGD

:DVWH
,QFLQHUDWLRQ

2WKHU 7RWDO 6RXUFH

Sub-country Power
Plants

Residential
Heat

(8����FRXQWULHV�

$XVWULD 0.40 0.20 0.10 0.10 0.10 0.40 0.90 ���� (1994) National

%HOJLXP 1.70 0.20 0.50 0.10 0.70 0.10 ���� EMEP

'HQPDUN 0.70 0.20 0.20 1.00 0.30 ���� National

)LQODQG 0.10 0.40 0.10 0.30 0.10 0.50 0.10 ���� EMEP

)UDQFH 1.50 0.10 2.50 1.80 1.00 7.20 1.90 1.60 ����� National

*HUPDQ\ 5.70 4.40 1.20 5.60 7.00 1.31 3.00 3.00 0.09 ����� National

*UHHFH
0.70 0.60 1.20 0.1 0.20 0.20 ����

Pacyna et al.,
2000

,UHODQG 0.20 0.10 0.1 ����
Pacyna et al.,

2000

,WDO\ 0.50 2.80 3.00 0.80 0.60 4.00 1.00 0.50 ����� (1994) EMEP

/X[HPERXUJ 0.10 0.10 ���� EMEP

7KH
1HWKHUODQGV 0.10 0.10 0.30 0.30 0.20 ���� National

3RUWXJDO 0.20 0.70 0.50 0.10 ����
Pacyna et al.,

2000

6SDLQ 2.60 2.10 2.70 0.2 0.50 2.40 1.50 �����
Pacyna et al.,

2000

6ZHGHQ 0.10 0.10 0.10 0.10 0.40 0.10 ���� EMEP

8�. 7.80 1.40 0.60 0.60 0.30 2.20 7.40 ����� EMEP

* See also Annex-2 from CEMBUREAU.
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7DEOH�����± cont’d

&RXQWU\ &RDO�&RPEXVWLRQ 2LO
&RPEXVWLRQ

&HPHQW
3URGXFW�


1RQ�
)HUURXV
0HWDOV

3LJ�	
,URQ

&DXVWLF
6RGD

:DVWH
,QFLQHUDW�

2WKHU 727$/ 6RXUFH

Sub-country Power
Plants

Residential
Heat

&RXQWULHV�LQ�DFFHVVLRQ�WR�WKH�(8�

%XOJDULD 2.70 2.70 0.10 0.10 0.20 0.10 0.80 0.20 ���� National

&\SUXV
0.10 ����

Pacyna and
Pacyna, 2000

&]HFK
5HSXEOLF 7.00 7.00 0.10 0.20 0.30 0.40 ����� National

(VWRQLD
0.20 ����

Pacyna and
Pacyna, 2000

+XQJDU\ 1.60 0.50 0.10 0.30 0.10 0.90 1.30 ���� EMEP

/DWYLD 0.20 ���� EMEP

/LWKXDQLD 0.10 ���� EMEP

3RODQG 20.60 11.30 0.10 0.10 0.10 1.40 ����� National

5RPDQLD 7.00 6.00 0.40 1.40 0.40 0.80 7.00 �����
Pacyna and
Pacyna, 2000

6ORYDNLD 0.80 0.80 0.20 0.20 1.20 ���� National

6ORYHQLD 0.40 0.03

0

0.003 0.30 ����
Kotniz HW�DO.
(2000)

* See also Annex-2 from CEMBUREAU.
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7DEOH�����± cont’d

&RXQWU\ &RDO�&RPEXVWLRQ 2LO
&RPEXVWLRQ

&HPHQW
3URGXFW�


1RQ�
)HUURXV
0HWDOV

3LJ� 	
,URQ

&DXVWLF
6RGD

:DVWH
,QFLQHUDW�

2WKHU 727$/ 6RXUFH

Sub-
country

Power
Plants

Residential
Heat

Lead Zinc

2WKHU�FRXQWULHV�

$OEDQLD
0.20 0.10 ����

Pacyna and
Pacyna

%HODUXV 0.10 ���� National

%RVQLD�

+HU]HJRYLQD 0.20 ����
Pacyna and

Pacyna, 2000

&URDWLD 0.20 0.30 ���� EMEP

,FHODQG ����  

0DFHGRQLD 1.50 ����
Pacyna and
Pacyna, 2000

0ROGRYLD 1.50 ����
Pacyna and
Pacyna, 2000

1RUZD\ 0.10 0.10 0.10 0.10 ���� National

5XVVLD 16.00 33.00 5.00 3.80 0.20 1.70 1.80 8.00 18.20 �����
Pacyna and
Pacyna, 2000

6ZLW]HUODQG 0.10 0.10 0.20 2.90 ���� National

8NUDLQLD 7.00 15.00 2.00 2.00 3.00 7.00 �����
Pacyna and
Pacyna, 2000

<XJRVODYLD 3.20 0.60 0.10 0.30 0.10 0.20 0.10 0.40 1.60 ����
Pacyna and
Pacyna, 2000

(8523( 89.20 89.30 7.00 26.30 1.90 13.50 10.21 41.30 9.70 49.29 ������  

* See also Annex-2 from CEMBUREAU.
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7DEOH������ Changes in total anthropogenic emissions of mercury in Europe
since 1980 ( in tonnes/year)

6RXUFH�FDWHJRU\ ���� ���� ���� ����

Combustion of fuels 350 296 195 186

Industrial processes 460 388 390 93

Other sources 50 42 42 59

727$/ ��� ��� ��� ���
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7DEOH������ Emission profiles (fraction of the total) of Hg from Anthropogenic Sources, 1995

6SHFLHV &RDO�&RPEXVWLRQ

Power
Plants

Residential
Heat

2LO
&RPEXVWLRQ

&HPHQW
3URGXFWLRQ

1RQ�)HUURXV
0HWDOV

3LJ�	
,URQ

&DXVWLF
6RGD

:DVWH
,QFLQHUDWLRQ

2WKHU $YHUDJH
RI�DOO

VRXUFHV

,QIRUPDWLRQ�
6RXUFH

+J���JDV� 0.5 0.5 0.5 0.8 1.6 0.8 0.7 0.2 0.8 0.64 Pacyna et
al., 2000

+J�,,� 0.4 0.4 0.4 0.15 0.3 0.15 0.3 0.6 0.15 0.285 Modified by
Pacyna,

1998

+J��SDUWLF�� 0.1 0.1 0.1 0.05 0.1 0.05 0 0.2 0.05 0.075
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7DEOH�������Top ten point sources of anthropogenic mercury

emissions in Europe in 1995 ( in tonnes)

6RXUFH�QDPH &RXQWU\ 6RXUFH

FDWHJRU\

(PLVVLRQ

Belchatow Poland Coal combustion 2.14

Turow Poland Coal combustion 2.05

St. Petersburg Russia Coal combustion 1.90

Woloszilograd Russia Coal combustion 1.80

Starobeszewskaya Ukraina Coal combustion 1.50

Novoczerkassk Russia Coal combustion 1.40

Perm Russia Coal combustion 1.40

Siekierk – Warsaw Poland Coal combustion 1.32

Jaworzno II Poland Coal combustion 1.32

Marita Bulgaria Coal combustion 1.30
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7DEOH�����± Global Emissions of Total Mercury from Major Anthropogenic Sources
in 1995 (Tonnes/ year)

&RQWLQHQW
6WDWLRQDU\
FRPEXVWLRQ

1RQ�IHUURXV
PHWDO

SURGXFWLRQ

3LJ�LURQ�DQG
VWHHO

SURGXFWLRQ
&HPHQW

SURGXFWLRQ
:DVWH
GLVSRVDO 7RWDO

Europe 185.5 15.4 10.2 26.2 12.4 249.7

Africa 197.0 7.9 0.5 5.2 210.6

Asia 860.4 87.4 12.1 81.8 32.6 1 074.3

North America 104.8 25.1 4.6 12.9 66.1 213.5

South America 26.9 25.4 1.4 5.5 59.2

Australia&Oceania 99.9 4.4 0.3 0.8 0.1 105.5

727$/����� ������� ����� ���� ����� ����� �������

727$/�����(1) ������� ����� ���� ����� ����� �������(2)

(1) Estimates of maximum values, which are regarded as close to the best estimate value.

(2) The total emission estimate for 1990 includes also 171.7 tonnes of Hg emission from chlor-

alkali production and other less significant sources.


