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Ne Type of plant Sampling location
samples

1 lichens Yundola

2 ferns

3 mosses Dolna Banya
4 lichens

5 mosses Karaalanica
6 ferns

7 mosses Maliovitza
8 lichens

6 mosses Mussala
10 lichens Semkovo
11 ferns Alino

12 ferns

13 mosses Borovetz




Mediterranean

: Barcelona Cag

learic
g

The Alps are a mountain system located in south-central Europe, to the
immediate north of the Mediterranean Sea. They extend for almost 1200 km in
a crescent shape from the coastline of southern France into Switzerland, then
through northern Italy into Austria, and down through Slovenia, Croatia, Bosnia

and Herzegovina, Serbia and Montenegro - then ending in Albania on the
rugged coastline of the Adriatic Sea.
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Sampling locations

Pra di Bosco
(1200m asl)

Adamello-Brenta
(1400m asl)




Experimental set up

Quantitative element analysis have been conducted using PIXE (Particle
Induced X-ray Emission) setup at the National Laboratory of Legnaro,
INFN, Italy. Proton beams with energy of 1.8MeV from the 2.5 MV Van de
Graaff accelerator have been used to excite characteristic X-ray emission
of the plant samples. A high-purity germanium X-ray detector (ORTEC
Iglet X-series) with a resolution of 150 eV at 5.89 keV was used to acquire
the X-ray spectra.

Sample preparation

Samples have been washed, dried, grinded and pressed in pellets using a
5 ton press and subsequently covered with a thin carbon layer in order to
ensure their electroconductivity.
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Table 1. Comparison of the element quantities in fern leaves

Sampling
location

Borovetz

Maliovitza

Alino

Dolna Bania

Pra di Bosco

Adamello-
Brenta

Cl

6668

6596

3747

4469

7947

7086

28594

29769

46724

46052

42487

40989

Ca

14187

15424

12898

13083

13498

14150

Ti

19.7

12.2

49.8

50.6

14.9

20.52

Element quantity (ppm)

Mn

52.3

58.2

282.6

280.5

116.1

119.5

Fe

116.8

121.4

195.3

245.5

195.3

118.9

Ni

1.6

2.0

2.3

4.0

3.2

2.1

Cu

8.13

9.6

11.5

7.8

7.9

8.2

Zn

71.1

79.4

136.1

126.6

34.8

34.9

Rb

84.2

94.0

12.3

27.0

6.2

14.6

Sr

7.1

7.8

24.3

25.4

13.4

8.2



Table 2. Comparison of the element quantities in mosses

Sampling
Location Element quantity (ppm)

K Ca Ti Mn Fe Ni Cu Zn Sr Pb

Dolna Bania 3392 9454  300.4 42.7 2266 8.9 36.0 1464 8.8 56.1
Borovetz 3643 10322 221.7 42.3 1727 5.6 25.7 1111 141 416
Karaalanitza 4737 17263 249.6 86.3 1941 6.4 18.5 108.2 28.1 46.2
Maliovitza 5913 10116  47.3 74.5 279.2 5.9 99.8 20.1 7.2

Mussala 8280 12074  46.0 67.7 2708 24 115 86.7 31.7 184

Pradi Bosco 10300 16105 4629 9374 3950 10.1 247 186.5 36.6 444

Adamello-
Brenta 5764 19390 209.1 51.74 1783 11.9 20.6 2405 349 556



Table 3. Comparison of the element quantities in lichens

Sampling
location

Maliovitza
Karaalanitza
Semkovo

Yundola

Pra di Bosco

Adamello-
Brenta

Cl
466
320
739

957

381

94.54

1434

1710

1522

1602

1244

1768

Ca

20575

17951

22278

22771

14918

29617

Ti

5.50

13.9

63.3

62.8

45.7

29.9

Element quantity (ppm)

Mn

46.78

50.79

90.66

95.44

63.9

60.5

Fe

505.3

315.4

761.3

1337

892.2

318.5

Ni

3.4

4.3

7.2

9.1

8.6

3.2

Cu

6.2

5.3

10.0

8.3

5.7

5.5

Zn

48.0

102.6

106.7

93.37

218.7

57.5

Sr

37.8

28.1

36.9

42.3

26.5

65.7

Pb

4.2

7.8

11.9

28.7

24.4
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