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Sample analysis

- 62 moss samples (Hypnum cupressiforme) were collected
over the whole territory of Albania (28 700 sq. meters)

- The ICP/AES analysis of 19 elements (Al, B, Ba, Ca, Cd
Cr, Cu, Fe, Hg, Mg, Mn, Na, Ni, P, Pb-US, Sr, V and
Zn) was performed by the Institute of Chemistry, Faculty
of Science, Sts. Cyril and Methodius University, Skopje,
Republic of Macedonia.

- 46 elements (including the elements like: As, Au, Br, Ce,
Cl, Co, Cs, Dy, Eu, Hf, I, In, La, Lu, Nd, Rb, Sb, S, Sc,
Se, Smy Ta, Th, Ti, Thy W and Yb), are performed by
Frank Laboratory of Neutron Physics, Joint Institute for
Nuclear Research Dubna, Russian Federation.

F. Qarri, P. Lazo, T. Stafilov, M. Frontasyeva, H. Harmens, L. Bekteshi, K. Baceva, Z. Goryainova , Multi-elements atmospheric deposition
study in Albania. Env. Sc. and Poll. Res. 2013, DOI:10.1007/s11356-013-2091-1




THE EFFECT OF SAMPLING SCHEME

Due to high variation of the data the effect of sam

64 sampling sites (random sampling scheme)

pling scheme is studies
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44 sampling sites (approximately systematic samplin

scheme)
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Data comparison between two sampling schemes
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Data comparison between two sampling schemes



The conc. of HM in moss allowed to
distinguish the spatial distribution and
the polluted zones.

East: most polluted area - geogenic

West: (coastal area) - low pollution
level - effect of sea salt
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The spatial distribution, bacground
level and most contaminated sites
were investigated through EWMA
charts. Data normalization (Li as
reference element) is applied to
distinguish anthropogenic level
from the natural pollution level.

L. Bekteshi, P. Lazo, F. Qami, T. Stafilow (2015) Application of
normalization process in the suney of atmospherc dep osition
of heavy metals in Abania by using moss biomonitorng,
Ecolegical Indicaters (B OLN D), 03/72015;

Dol 10,1016 .eco ind. 201 5.03. 001




The CF, PLIsite and RI values are calculated for the
pollution characterization:

PLI, =1/CF, xCF, x....x CF

CF =

C.

BC.

C

Rl =2(T, -

BC.

n

CF1 PLI2 RI3 T, ot the elemensd
0-1 (C1) No cont. 0 background level < 150 low pollution 1-2Zn

1-2 (C2) Suspected Cont. 0 - 1 unpolluted 150 - 300 gerate pollution 2-Cr

2-3.5 (C3) Slight Cont. 1-2 moderately to unpollutg 300 - 600 considerable pollution 5-Cu, Ni, Pb
3.5-8 (C4) Moderate Cont. 2 - 3 moderately polluted 500 highly pollution 10 - As

8-27 (C5) Severe Cont. 3-4 moderately to highly paolied 30-Cd

> 27 (C6) Extreme Cont. 4 - 5 highly polluted 40 - Hg

> 5 extremely polluted

1Fernandez&Carballeira (2001);

2Zhang et al. 2011;

3Hakanson 1980




The classification of the contamination

Parameters As Cd Cr Cu Ni Pb Zn Hg Co

CF 8.3 2.8 3.0 2.2 6.3 2.1 8.5 4.8 4.7

Classification | (C5) | (C3) | (C3) | (C3) | (c4) | (c3) | (c5) | (Ca)| (ca)

Poll. Level Highly | slightly | Slightly | Slightly Moder. | Slightly Highly | Moder. | Moder.
B y S e = =

‘. ; . . " g . . B moderate ecologocal risk
,' # . =.‘ ; e ”. S zone
g U ) :{sf L ‘ : - . considerable ecological risk

e . = L” .9 ' :“ zone
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GIS maps of PLI spatial distribution (a) and

PLI level (b)
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GIS maps of RI (Hg, Cd, As)

The surface of crop field area (% of total)
for each atmospheric deposition RI
classification based on 2010/2011 moss

survey.




EFFECT OF THE STATISTICAL DISTRIBUTION OF THE DATA

Pearson correlation of Box-Cox transformated data

As Cd Cr Cu Ni Pb Zn Hg Co

Elements

As 1

Cd 0.236 1

Cr 0.31¢ | 0.131 1

Cu -0.01 | 0.434 | 0.347 1

Ni 0.069 | 0.044| 0.850 | 0.402 1

Pb 0.149 | 0.545 | 0.179 | 0.663 | 0.40% 1

Zn -0.182 | 0.303 | 0.264 | 0.839 | 0.384 | 0.507% 1

Hg -0.027 | 0.399 | 0.354 | 0.477 | 0.267 | 0.463 | 0.502 1

Co 0.214 | 0.053| 0.709 | 0.302 | 0.705 | 0.154 | 0.178| 0.19%

Cell Contents: Pearson correlation, P-Value! < 0.005;2< 0.01;3< 0.05

-

1

~

A The concentration data are not normally distributed
T T, (Ff =/|  and to avoid the robustness the data are transfornie
N by using Box-Cox transormation by applying the same
Transformation factor: Aopt =-0.33

-0.5

) The optimal range of Box-Cox transformation factor
(A ) of each element




FA Analysis

F1 F2 F3 Comulative
Loading Plot of As, ..., Co

. - - As -0.044 | -0.198 | 0.893 0.839
. Cd 0.670 0.099 0.487 0.696
2 > o Cr 0.178 -0.907 0.183 0.887
% 4 Cu 0.860 -0.278 | -0.114 0.829
8 00 Ni 0.176 | -0923 | -0.104 0.893
08" Pb 0.818 0.003 0.246 0.729
G0l Zn 0.809 -0.227 | -0.352 0.830

00 o1 o0z o3 o4 05 o6 o7 o8 09
First Factor Hg 0.687 -0.205 | -0.018 0.514
Co 0.083 | -0.858 0.126 0.758
Three main factors were extracted Variance | 3.056 2.629 1.292 6.977
(Eigen values>1) % Var 0.340 0.292 0.144 0.775

F1: Cd, Cu, Pb, Zn, Hg — geogenic factor of sulfide miner  als particles caused from
windblowing soil dust

F2: Cr, Ni, Co — anthropogenic factor: metal processing (Cr-Ni-Fe metallurgy in
Elbasan area) and geogenic factor of Cr-Ni, Niand F e minarals

F3: As — with high values in the south of the country re lated to anthropogenic
origin from agriculture activity and the use of pes ticides and herbicides
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NAA analysis REE elements
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Conclusion

1 The present survey confirms that the moss
biomonitoring combined with statistical
data treatments are important tools for the
evaluation of atmospheric input of metals in
the environment.

2 Local emitters and the sources of the elements
were identified.

4 The median values of Al, Hg, Cr, N1, Fe and As onto
moss samples of Albania are among the highest
values of European moss



« CF values indicate small to high
contamination level of HM In
Albanian atmospheric deposition;
PLIzone = 7.2 > 5 indicate moderate
to high polution loads, and RI>150
Indicate moderate to high ecological
risk.
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 Elbasan-Librazhd area (central part |
of the country) Is the most polluted. ) &

P. Lazo, T. Stafilov. F. Qarri, L. Bekteshi, S. Kane, Sh.  Allajbeu, M. Frontasyeva,
H. Harmens Characterization of Heavy Metals Atmospheric Deposition for Evalueting
Air Quality by Using Moss Bioindicatoring, ICP/AES and ENAA Analysis



Main pollution soureces .

Repsi — Cu mineral dumps

Rubik: ex-Cu metalurgy

Gjegjan- Cu mineral
dumps
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FUTURE CONSIDERATIONS

1. Sampling: MSS
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3. Pollution characterization:

Need to establish the critical levels

of HMs

4. Sampling frequency ; once/5 years

- green part of moss - represent 3 years
growth

5. Homogenity of the samples

— use a plastic mortar

Total: 57 sampling sites (H. cupr. 43
samples; Scl. Purum. 30 samples)

At 15 sampling sites were sampled both
species (H. cpr. and Scl. Purum)

2. Analysis

Analyzed for 18 elements (ICP/AES)
Will be analyzed for As, Cd, Pb, Hg




THANK YOU FOR YOUR
ATTENTION!



