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Abstract

Background and Objective: In recent years, the water level of Lake Urmia has been increasingly
reduced and a huge amount of sediment and salt has remained in its bed. Due to the geology around
the lake as well as the effluents and sewage that have entered the lake, harmful elements have entered
the lake water. With the regression of the lake, the complex contaminants in the water have been
transferred to the sediments and salts of the lake bed, which in case of possible conversion of these
sediments and salts containing hazardous elements into fine dust, will affect the surrounding areas. In
this study, the content of heavy harmful metals (As, Cr, Ni, Cu, Pb, Zn, Co, Mn, V, Cd and Hg) and
radioactive materials (Th and U) in sediments and salts of Lake Urmia were evaluated. . The purpose
of this study is to identify and study the source of contamination of harmful elements in sediments and
residual salts in the dried bed of the semi-eastern part and between the passage of Lake Urmia.
Method: To investigate, sampling of sediments and surface salts of the lake was done from the eastern
and middle part of the lake and the samples were geochemically evaluated and statistically analyzed.
Findings: Comparison of the results of the obtained concentrations with the average crust showed that
the elements As, Cu, Ni, Co, Hg, Cd, Th and U in the region are more than the average crust.
Discussion and Conclusion: The studied elements were examined by statistical evaluations such as
correlation coefficient, cluster analysis and factor analysis. The results of all three methods were
consistent with each other. According to these results, the origin of U and Hg elements is geology and
the origin of other human elements. The main sources of human pollution are from urban and
industrial effluents and sewage in the areas around the lake.
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Figure 1. Map of geographical location and sampling point of the study area.
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Table 1. Results of chemical analysis for the heavy metals and radioactive materials and pH and EC values in
the collected samples (concentrations in ppm and EC in ps/cm).
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Table 2 . Statistical calculations of the heavy elements and radioactive elements concentration in the sediments
of the Lake bottom (concentrations in ppm).
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Figure 2 . Comparison diagram of the concentrations of heavy metals and radioactive elements in sediments and
salts of the Urmia Lake with average earth crust values (8).

aeg)l azlye lo diged ;3 05d o0 S (Kirod 09b
39 0SS b guSTgsoly yolie 5 S DI58 ol Sian

2ol s a5 wl s S0 g o0 0 o s maw g0

30 =)y Oy yolie (pn (Swnod g (panns
S ollls 4l
90 O 9 35S o0 e |y it 90 (o BLI ) (e o Ston

PSP ao 4 ae (pl ax a5 o plugi - g +) vue



VY e 9 Oligay 53 39290 92923y polic g (ufow I3 (g L] b3,

Shsle jo g atily polie olewdgs; L8, &5 aiis
@by RS oles @ bgile S5 5 b 1 gk
ks plye 4 polie (nl gdoe S8l (riily O)90
S50 o Sian igh o 8,5 i 43 31350 (Tl
‘ma‘_go UL.M; ‘) LSM.AYT 9 Lgfw; LM..A 9 009.3 o aS
LCusZnLCrThyCulCo CuLNi o Sivon
Sd, ks 5l & oS aes CO L ZN 55 5 Co L PD
2 b alals jo (s Sl Gl &y wplie olerdsl
Blgi g0 g dgd oo S yeke o b n)dl slaSin 5yE b
e (63,90 ,0 a2 lis polie cpl gl ol; iy lace
2 5 b Lt i 4 Wl o andllan 30 obic o
0 ZN oz ) ol3l LMD YL Sion 59 28,5 L
5 oS by jole Gl ogline ol s
o YL (Ko 5j50 50 el 356 oSy 00
CU 4 PD (o YL Sseod (pizmon 3,5 oLal &ljls (]
ol Sypey0 oS eSS Jalee soumsslas Ylas!
Wb lgile G 0 (SiE alee oy pelie
S L o sre (Swed 655 7o PH 3 EC sla il L
i yf g oaions Hobo 4 PH biols (i (s 9590
w3 e )3 b cos |, S s Sl Cis sbpedlSe
G a0 V5l YL polie jo Dlls S o5 alS e
Yalcin, Battaloglu and Ilhan, ) ses s olis |,
PH o aiS a5 job len aalllas 5,90 adlae 4o (2007
B osimoplis g wdbior Ll 5 V5l Sk ladige

bl oo adhaie cpl o DIl S o

athie ) (gwyp 950 polie ok m Yo (Sees
5 dilaie o oun¥T golie g5 yal ol o il o Slalllas
dacley sl sloailesg, 395 51 (2L sla Sogll alox
5 @lee 5 65alaS 5l (GBL (oo sladS g el
S0 Jdo il ge azly o GBIl o #dly saxis slaails S
gse sbazly olonds) oS ol (S
s oobidimey ezl SLbL g ol bl
o adhie S 50k Slge g axk ;o 4 (539)9 slaalsoy,
i pgyS 45 amd e ylid sdel Cawd 4 polie .ol
CILS (F=+ /Y)Y JSes ¢ (F=+IYYA) (g5, b T, oo golles
1y ol oy i oy 30 (€ =+ VYY) o g (=2 IYOV)
5 (= IVVY) LS =+ IVAF) 5:5ie o =+ /PVA) (s, b
P bl cute Bl cp Bt 59, o)l (=2 TAAY) s
wolly T = JAYE) s (T=+/300) ILS (I =+ IVFF)
Gl o 5 35S0 00 (F =+ IYYY) 55 5 (F =+ /VAR)
o23lly g (T = ISFA) oo of =-IAFS) IS L |, cote
e g (6 =[80°) SIS b USs ol (T =+/V$9)
Gl e LS oWl Coute il glls (T=+/STV)
ons s (T =AY qually f =+/AYA) o b |, oo
St 515wl ysl b oy e o2l 53 )l (F == /¥V1Y)

oz 5 Gilize oldllae wil s ( F=+/FYe) YU e

M w}.o o))s.c )é (Y'-\/) ‘)‘)&o@ 9 Lr-uaJLi asJlao
Vol (598  Kimrod uyd (shls SI3l3 a8 oo ools oylas
Y Kirer Jlie sl () Wyl SlaSs oan¥T alie

saxmslis Y1 Zn 4 Pb L Cu 55 5 Cr 5 Zn L Co

S ZN g Ph @il g5 ail oo ks cpl S i Lice




Olyon g pudc (g ol A9 olo 318 30 AF 0 5losds (o ) o (659955 g pole Yv¥f
1y b Aigod jolie Suwod o o -V Jouo
Table 3. Correlation coefficient of elements in collected samples.
As e Ph In Mn Ni Co cd He  Cu v Th u pH  EC
As 1
o | ol 1
Pb | 0.223 0520 1
In | 0082 07 0678 1
Mn | 04% 0528 07947 0764 1
Ni | -002 0570° 0384 0615 0371 1
Co | 0134 0757 0773 0855 DB 065D 1
¢d | 0481 0258 0072 0361 0434 0102 030 1
Hg | -0.271 -0.21B -0.335 -0.268 -0.310 -0.179 -0.282 0.041 1
Cu | -DOSL 0732 0883 0B47°  056E° 0637 0B52" 0086 0351 1
V | 006 0278 0616 07997 07607 0173 0819" 0277 D202 0528 1
Th | -0.158 0.457 0.335 0.723 0.387 0.399 07117 0.411 0.045 0513 0.567 1
U | -0502 -0479 -0670° -0.400  -DE07 0578 -0594 0321 0340 -0.467 D413 053 1
pH | 0465 0120 0368 0521 0504 0021 0460 0209 -D239 0239 0553 0162 0444 1
Ec | 0425 0500 -0.505 0536 0495 0375 0530 0353 0061 0550 0547 0302 0458 088”1
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Figure 3. The Cluster diagram for the elements of the collected samples.
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Figure 4. Extraction factor chart whit their special values.
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Table 4. Extraction factors, variance amounts and their cumulative percent before and after varimax rotation.
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Table 5. Results of analysis to the before and after varimax rotation factors.
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