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O ABSTRACT [O

The atmospheric particulate matters of industrialized cities had become a mixture of potentially toxic
substances whose concentrations must be mentioned to assess the pollution levels.

Trace metals and elements are part of these pollutants and the knowledge of their total concentrations
in the air as well as their quantitative distribution in different air particle sizes are necessary to
evaluate the pollution risk in terms of maximum levels and long term explore.

In the present work, a preliminary part of a study initiated for monitoring the trace element
concentration levels present in the atmospheric particulate of the surrounding region of the Center for
Environmental Research in Leipzig — Halle — Germany.

More than 20 metallic and metalloid elements have been determined in atmospheric suspended dust
particles in the environment of Leipzig city, along a period of four months in different weather
conditions including November 1998 and May, August & September 1999, whereas these air-dust
particles of different diameters were collected in a low pressure impactor, LPI 80/0,05 according to
their aerodynamic diameter. In addition, this impactor consists of filter, which distributed to five
impaction stages.

Using pure nitric acid (65%) in a microwave oven consisting of three different stages of pressure and
temperature digested the samples in this study.

Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used for quantitative determination of
the great part of the elements in ng/m®, Graphite Furnace Atomic Absorption Spectrometry (GF-AAS)
has been employed for the determination of Cd, Hydride-AAS for the determination of Sb, As and
Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES) for the determination of sulfur.
In addition, Roentgen Fluorescence Analysis (RFA) was used for quantitative distribution of the
studied elements in ng/cm?.

Results revealed high concentrations of the elements absorbed on the surface of the particles
(diameter >2mm) were transported from outside surroundings. On the other hand, we observed high
concentrations of the elements absorbed on the surface of the deposited urbane particles
(diameter<1mm). The element concentrations in the transported air particles collected during the
fourth and fifth stages of the impactor were high, whereas the high element concentrations in the
deposited particles were collected during the first three stages of the impactor.

* Associate Professor, Chemistry Department, Faculty of sciences, Tishreen University, Lattakia-Syria.
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Bagasally daje I8 s N o dpurial) JLadl (3B L NG/M° Ay paal) pualin s 3 Jgan
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< _
paiall S A
576.91 | 257.36 256.73 43.76 2.45 16.61 ng/m3 Na
67117 | 60.36 50.08 7.23 0.00 0.00 ng/m3 Mg
91.180 | 100.10 75.76 5.05 0.00 0.00 ng/m3 Al
535.61 | 292.26 188.18 38.28 9.42 7.47 ng/m3 Fe
157.70 | 44.94 37.49 42.34 13.10 19.83 ng/m3 K
343.54 | 192.66 142.46 8.42 0.00 0.00 ng/m3 Ca
1483.58 | 152.13 584.78 578.93 116.31 51.43 ng/m3 S*
10.34 4.83 4.46 0.24 0.16 0.65 ng/m3 Ti
1.26 0.26 0.30 0.52 0.13 0.05 ng/m3 \Y
3.04 0.48 1.38 0.09 0.15 0.94 ng/m3 Cr
15.34 4,01 3.44 6.49 1.09 0.31 ng/m3 Mn
32.68 2.77 3.95 18.10 6.26 1.60 ng/m3 Pb
1.38 0.55 0.30 0.33 0.00 0.20 ng/m3 Ni
7.53 3.71 2.86 0.65 0.00 0.31 ng/m3 Cu
51.64 4.33 8.70 28.66 8.21 1.74 ng/m3 Zn
0.90 0.29 0.26 0.21 0.09 0.05 ng/m3 Mo
0.39 0.01 0.01 0.26 0.07 0.04 ng/m3 As**
0.06 0.00 0.00 0.06 0.00 0.00 ng/m3 | Cd***
3.25 0.75 1.03 0.59 0.48 0.40 ng/m3 Sh**
7.69 3.86 3.04 0.72 0.07 0.00 ng/m3 Ba
1.31 0.21 0.25 0.55 0.21 0.09 ng/m3 Sn
(GF-AAS) ETA-AAS ***  (Hydride generation-AAS) FIAS-AAS : **
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19-12/11/1998¢s L 88h 8 VA lgaan al s lsgd) (e 423m° A Bagasalls
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:21-52/5/1999 ¢ L 93N VA Lgaan a3 £lsgd) (e 446.4m° B

RSRES- 5 4 3 2 1| sy el
il SA
573.13 | 182.34| 253.86| 61.79| 16.22| 58.93| ng/m® Na
142.81| 60.26 | 49.99| 1358 0.00| 1898 ng/m® Mg
209.35 | 175.07| 34.28| 0.00| 000| 000| ng/m’ Al
338.85 | 186.55| 128.00| 24.31| 0.00 | 0-00 ng/m’ Fe
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21478 | 98.06| 39.42| 30.29| 1251| 3451| ng/m’ K

592.26 | 220.49 | 75.45| 17.97| 17.83| 260.52| ng/m’ Ca

1336.82 0.00 | 182.17 | 630.89 | 298.84 | 224.92| ng/m® S

32.39| 30.21 0.69 0.73 0.00 0.76 | ng/m’ Ti

1.73 0.33 0.26 0.75 0.33 0.06 | ng/m’ V

2.23 0.00 0.56 0.88 0.00 0.79 | ng/m’ Cr

8.10 3.06 2.39 1.94 0.56 0.15| ng/m’ Mn

16.58 2.93 3.45 6.22 2.85 1.13 | ng/m® Pb

1.92 0.78 0.61 0.36 0.00 0.17 | ng/m’ Ni

14.06 | 10.60 1.59 1.07 0.00 0.80| ng/m® Cu

2408| 1141| 443| 216.| 128|075 ng/m® Zn

2.90 0.97 .700 260 0.19 0.78| ng/m® Sr

4.52 1.26 0.48 0.53 0.00 2.25| ng/m® Zr

7.16 3.75 2.52 0.65 0.00 0.25 | ng/m’ Ba

ICP-AES:*
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OS e it do dpuiall JLad) (3 A NQ/M A aal) jualindl any 35 508 4 S
:21- 25/5/1999 ¢ La 93N (YA lgaan a3 #lsgdl (e 446.4M° b Sagasally dlsse

Bagasally daje g8 s Sl o dpurgial) JLadl (338 3 NG/MPhaug el sualindl 3805 1 5 Jgan
.9-13/8/1999 ¢ile 96h JYA lgaan 4l slsgdl (2 460.8 M® b

- 5 4 3 2 1] sl el
il
587.83 | 356.08 | 184.05| 31.51| 10.61 558 | ng/m® Na
133.61| 79.69| 37.71| 11.03 3.49 1.69| ng/m® Mg
352.27 | 219.62 | 84.66| 3431| 10.04 3.64| ng/m® Al
311.83 | 230.54 | 70.69| 10.60 0.00 0.00| ng/m® Fe
187.72 | 11043 | 4436 | 22.12 8.35 246 | ng/m® K
405.48 | 253.93 | 103.79| 32.10| 14.88 0.78| ng/m® Ca
533.72 | 88.83 62.70 | 192.38| 143.75| 46.06| ng/m’ s
1483 | 9.98 1.92 2.57 0.29 0.07| ng/m® Ti
1.22 | 0.40 0.19 0.33 0.24 0.06 | ng/m® \Y
1240 | 9.64 1.10 1.33 0.05 0.28 | ng/m® Cr
1452 | 8.54 2.72 2.11 0.75 040 | ng/m® Mn
710 | 1.73 1.07 2.06 1.69 0.55| ng/m® Pb
0.31| 0.17 0.06 0.03 0.01 0.04| ng/m®*| CO
5.89 | 5.03 0.51 0.35 0.00 0.00| ng/m® Ni
8.44 | 4.93 1.92 1.39 0.20 0.00| ng/m® Cu
12.65| 4.09 2.91 3.81 1.46 0.38| ng/m® Zn
272 111 0.78 0.67 0.00 016| ng/m®| Sb”
014 | 0.04 0.00 0.08 0.02 0.00| ng/m®| cd™
1.35| 0.26 0.19 0.17 0.35 038| ng/m*| As
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2.15 1.27 0.57 0.19 0.09 0.03 ng/m3 Sr
0.88 0.54 0.12 0.20 0.02 0.00 ng/m3 Zr
8.36 4,72 2.31 0.86 0.34 0.13 ng/m3 Ba
0.63 0.20 0.11 0.15 0.11 0.06 ng/m3 Sn
0.84 0.43 0.21 0.09 0.06 0.05 ng/m3 Mo
(GF-AAS) ETA-AAS :***  (Hydride generation-AAS) FIAS-AAS : ** ICP-AES:*
[~ FRETSW W2 i O3 sy
200 W4 sl 05 dad W =il IS 5
600 -
500 -
% 400 1
% 300 -
200 -
100 -
0 esalind)
Na Mg Al Fe K Ca S*
IS g A e Apwial) L) §ilBa B NQ/MPAungjal) pualiall (any 35 381 55 Jol
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Bagasally Alaje g8l il o dpwiall SLadl (3B b NG/MPAarg el sualindl 5805 6 Jsaa
. 3-7/9/1999 (yle 96 YA Lgaan a3 £15gd) (10 460.8m°

=S, 5 4 3 2 1] 4 aiall
HS&\
eaiall S
929.4 | 334.71| 44962| 96.71| 31.77| 1661| ng/m® Na
2
1336| 5037 | 61.83| 1642 1.11 3.92| ng/m® Mg
5
137.0 | 121.24| 15.82 0.00 0.00 0.00| ng/m® Al
6
352.1| 14654 | 72.81| 15.90 9.61| 107.27| ng/m® Fe
3
81.58| 12.45| 20.38| 11.65| 37.10 0.00| ng/m® K
165.7 | 85.90| 72.10 0.00 0.00 7.73| ng/m® Ca
3
578.0| 76.86| 92.98| 164.77| 18270| 60.74| ng/m’ s
5
11.44 2.10 0.64 4.09 4.61 0.00| ng/m® Ti
1.30 0.09 0.16 0.31 0.59 0.15| ng/m® V
16.03 0.56 2.18 2.24 9.09 1.96 | ng/m’ Cr
9.55 1.95 1.97 2.93 1.67 1.03| ng/m® Mn
9.64 1.29 1.23 3.43 2.71 0.98| ng/m® Pb
0.15 0.02 0.06 0.00 0.07 0.00| ng/m® Co
2.70 0.24 0.47 0.09 0.76 1.14| ng/m® Ni
5.28 4.63 0.00 0.65 0.00 0.00| ng/m® Cu
39.38 367| 10.22| 19.95 3.70 1.84| ng/m® Zn
7.37 0.14 1.81 1.44 1.39 259 | ng/m*| Sb”
1.02 0.24 0.23 0.12 0.22 0.21| ng/m® Mo
0.68 340 0.26 0.05 0.00 0.03| ng/m® Sr
0.39 0.03 0.02 0.08 0.22 0.04| ng/m® Sn
3.02 1.64 1.15 0.21 0.00 0.02| ng/m® Ba
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(Hydride generation-AAS) FIAS-AAS : ** ICP-AES : *
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On Al J e Y e Lpcial) LAY (3583 A NQ/CMP Ay paal) pualind) £565:7 Jgan
21-25/5/1999 ¢ L Lgran 3 illy crlall Jalsa

5 4 3 oyl aiall
325.00 | 802.00 90.00 | nglem® Al
681.00 | 2882.00 | 635.00| ng/cm? Fe
247.00 | 887.00| 359.00| ng/cm? K
466.00 | 1176.00 | 173.00 | ng/cm? Ca
389.00 | 2085.00 | 9563.00 | ng/cm? S
9.00 16.00 7.00 | nglcm? Cr
13.00 69.00 39.00 | ng/em? Mn
9.00 80.00 | 168.00 | ng/cm? Pb
3.00 7.00 11.00 | ng/cm? Ni
13.00 69.00 20.00 | ng/cm? Cu
18.00| 141.00| 198.00| ng/cm? Zn
1598.00 | 3854.00 | 604.00 | ng/cm? Si
1.00 7.00 13.00 | ng/cm? As
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5 4 3 2 1] syl U
6109.00 1352.00 619.00 162.00 0.00 ng/cm2 Al
10076.00 2518.00 1801.00 350.00 169.00 ng/cm2 Fe
4695.00 904.00 576.00 160.00 55.00 ng/cm2 K
9033.00 1946.00 966.00 187.00 144.00 ng/cm2 Ca
3512.00 999.00 6838.00 3369.00 | 1671.00 ng/cm2 S
496.30 110.60 68.40 19.00 1.30 ng/cm2 Cr
364.80 80.10 83.70 24.30 11.30 ng/cm2 Mn
64.80 32.50 80.10 24.00 24.40 ng/cm2 Pb
169.30 34.60 26.20 9.90 0.00 ng/cm2 Ni
199.70 62.30 43.40 11.00 4,70 ng/cm2 Cu
231.30 85.30 209.60 48.90 26.20 ng/cm2 Zn
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37340.00 | 7540.00 | 3655.00 1207.00 | 744.00 | ng/cm? Si
5.80 2.10 7.20 2.80 2.90 | ng/cm? As
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o Al Fe K Ca S Si Fereeesalial)
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19-13/8/1999(la Lgzan ai g la s
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5 4 3 2 1 s jall aial)

S5
3532.00 | 1727.00 506.00 326.00 110.00 ng/cm2 Al
4603.00 | 2449.00 | 1855.00 425.00 110.00 ng/cm2 Fe
1299.00 710.00 868.00 991.00 81.00 ng/cm2 K
3652.00 | 1351.00 593.00 235.00 83.00 ng/cm2 Ca
1728.00 | 2284.00 | 10616.00 | 10637.00 | 2946.00 ng/cm2 S
222.00 142.00 103.00 12.00 17.00 ng/cm2 Cr
165.00 151.00 121.00 31.00 13.00 ng/cm2 Mn
24.00 36.00 270.00 107.00 27.00 ng/cm2 Pb
42.00 19.00 29.00 9.00 5.00 ng/cm2 Ni
70.00 40.00 42.00 27.00 7.00 ng/cm2 Cu
114.00 124.00 348.00 121.00 30.00 ng/cm2 Zn
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Shad) 3 Ui Cilasy e dungjaal sualiadl Gz 50 dggtall cadlly SN 58580 110 Jgan

- Glddiadl AL
21-25/5/1999 9-12/11/1998 | +_a)
U F U fan | Sl | A an | caa | Aan | 3SEN| e
sl | Al | Syl | I |yl | Al | Sagsall | I
8y—aially | Alsell < | ong/m?® | s—aalls | A dlsell | a9l & | ng/m?
% | % | % dusy % % %
83.63 | 16.37 0.00 | 209.3 55.33 41.88 2.79 | 180.9 Al
5 1
55.05 | 37.77 7.17 | 338.8 54.57 35.13 10.30 | 535.6 Fe
5 1
0.00 | 13.63 86.37 | 1336. 25.01 39.42 50.33 | 1483. S
82 58
93.27 2.13 460 | 32.39 46.71 43.13 10.15| 10.34 Ti
19.07 | 15.03 65.90 1.73 20.63 23.81 55.56 1.26 V
0.00 | 25.11 74.89 2.23 15.79 45.39 38.82 3.04 Cr
37.78 | 29.51 32.72 8.10 26.14 22.43 5143 | 15.34| Mn
17.67 | 20.81 61.52 | 16.58 8.48 12.09 79.44 | 32.68 Pb
40.63 | 31.77 27.60 1.92 39.86 21.74 38.41 1.38 Ni
75.39 | 11.31 13.30 | 14.06 49.27 37.98 12.75 7.53 Cu
47.38 | 18.40 34.22 | 24.08 8.38 16.85 74.77 | 51.64 Zn
- - - - 2.56 2.56 94.87 0.39 As
- - - - 23.08 31.69 45.23 3.25 Sb

QLA ALY el (3 U] Cilast s degpaal) eabinl Gany U dgsial) quudlly ASY S 111 Jsaa

3-7/9/1999 9-13/8/1999 | i1

"N FEEN FEN T FEN FUUN U IR s
el | Gl s el | Al | Syl | 1
—aially | Aglegl) | Sl | ng/m® | 5—sially | Adlse | Al & | ng/m®

% % gl o % % %
%

88.46 | 11.54 0.00 | 137.06 62.34 | 24.03 13.62 | 352.2 Al
7

41.62 | 20.68 37.71 | 352.13 73.93 | 22.67 3.40| 311.8 Fe
3
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13.30 | 16.09 70.62 | 578.05 16.64 | 11.75 71.61 | 533.7 S
2
18.36 5.59 76.05 7.24 67.30 | 12.95 19.76 | 14.83 Ti
6.92 | 12.31 80.77 1.30 32.79 | 15.57 51.64 1.22 V
3.49 | 13.60 82.91 14.91 77.74 8.87 13.39 | 12.40 Cr
20.42 | 20.63 58.95 9.55 58.82 | 18.73 2245 | 1452 | Mn
13.38 | 12.76 73.86 9.64 24.37 | 15.07 60.56 7.10 Pb
8.89 | 17.41 73.70 2.70 85.40 8.66 5.94 5.89 Ni
87.69 0.00 12.31 5.28 58.41| 22.75 18.84 8.44 Cu
9.32| 25.95 64.73 39.38 32.33 | 23.00 44,66 | 12.65 Zn
- - - - 19.26 | 14.07 66.67 1.35 As
190 | 24.56 73.54 7.37 40.81 | 28.68 30.51 2.72 Sh
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