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Bt take  S: Swamp
[ Qal: Recent alluviam in diream chaneel
I -chA-oli-n-l

‘@i ] Q2: Alluvial fans, geravel plains, low terraces

Pls: Terracos of sand and gravel
Plo: Conglomerste, flat lying, weakly indurated and poorly sorted
NQts: Terraces fine alluviam snd lako scdimcnts, flat lying

NQg: Terraces fine allevium and lake sediments, flat lyin{covered by gravel)

Ngb: Basalt, partly glassy, it lying

Fault
River

Road
Motorable track
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Al As Cd Co Cr Cu Fe Mn Mo Pb Sh Sr Ti Zn
Al 1
As 485 1
Cd -.839™ -.289 1
Co .595" .206 -.504 1
Cr -.022 -252 -.150 642" 1
Cu -.466 210 356 -.451 -.057 1
Fe 734 257 -.660" 868~ 454 -.442 1
Mn .902™ 375 -.803" 778™ 264 -.403 935™ 1
Mo -.481 -.168 692" -214 -120 .086 -.268 -403 1
Ni -.207 -377 021 512 942" 017 330 098 022 1
Pb -500 028 680™ -179 -.059 327 -.196 -.348 918" 011 1
Sh -.686"™ -314 668" 266 -.047 027 327 570" 448 .080 467 1
Sr 612" 363 627" 529" 269 -.072 576" 629" -.168 249 -.196 -671™ 1
Ti 866 464 707 331 -302 -389 624" 796™ -412 -481 -370 -503 296 1
Zn 198 -129 025 -.284 -377 079 1109 -.100 078 -335 162 296 -329 155

sCorrelation is significant at the 0.05 level (2-tailed).
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Abstract

In this study, the concentration of major and trace elements in the dust of urban environments
of Sistan plain has been investigated. For this purpose, eleven outdoor samples, four indoor
samples, and one representative sediment sample from Hamoon wetland were collected.
Physicao-chemical properties of the samples (including pH and carbonate content) were
measured using standard methods. Particle mineralogy was studied using X-ray diffraction
technique, scanning electron microscopy and EDX spectra. The concentrations of the major
and trace elements were measured by the ICP-OES device after digestion of the samples by
aqua regia. The intensity of the contamination was evaluated using geochemical indices. The
health risk assessment of potentially toxic elements was conducted using the USEPA
protocol. The obtained results show that the concentrations of lead, nickel, chromium, zinc
and copper are higher than their values in upper continentral crust, world soil average, and the
representative sediment sample of Hamoon wetland. The results of correlation and cluster
analyses indicate the classification of elements based on their geochemical behavior as well
as their different origins. Based on these results, the origin of chromium, nickel, lead, copper
and zinc is human activity. On the basis of enrichment factor values the indoor samples are
more polluted than outdoor ones. Average values of enrichment factor indicate that the
outdoor samples are not polluted with respect to lead. However, the indoor samples are
moderately polluted with respect to this element. Calculation of the contamination factor
index shows that the samples are not polluted to aluminum, iron, scandium, titanium,
strontium, cobalt, antimony, manganese and molybdenum; whereas they are moderately
polluted to lead, arsenic, chromium, cadmium and copper, and significantly polluted to nickel
and zinc. The contamination degree index of all samples is higher than zero. The results of
health risk assessment show that there are no carcinogenic and non-carcinogenic effects. X-
ray diffraction, scanning electron microscopy and EDX spectra show that most of the
particles are composed of calcite and quartz. The scanning electron microscope images and
the EDX spectra confirm the presence of some heavy metals such as copper and iron as
adsorbed particles on the surface of minerals. Regarding the high volume of dust particles
produced in the area as well as the high concentration of potentially toxic elements in the
studied samples, management strategies is necessary to reduce the hazardous effects of
atmospheric dust on residents' health.

Keywords: Potential Toxic Elements, Dust, Health Risk Assessment, Sistan Plain
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