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Ag As Cr Cu Fe Mo Ni Pb S Sb Sc Th \% Y Yb Cd Zn Mn Co Al
Ag 1
As 293 1
Cr -063 -501 1
Cu 295 515 -7797 1
Fe -192 395 -346  .469 1
Mo 232 252 106 222 680 1
Ni -007 125 -289 223 -229 -39 1
Pb 634" 161 077  .029 -694"" -401  .461 1
S -044 -366 412 -7107 -7917" -599°  .088 415 1
Sb 132 g59°  -299 459 781" 791" -483  -424 _g31” 1
Sc -142  -045 -7007° 277 -265 -550° 282  .061 212  -281 1
Th -106 322 -460 684" 781" 548" -179 -552" -952"° 670"  -.074 1
V. 004 -167 315  -478 -799" -758"" 542" 692" 794™ -7207 136 .83 1
Y 131 09" -946"" 8307 352  .001 231 030 -432 391 596"  .474  -326 1
Yb o076 -127  -019 -278 -781"" -870" 642" 637" 693" _747"" 435 _724"" 853" -081 1
Cd 331 -462 75 -390 -218 453  -e07" .099 253  -042 -445 -315 -041 -588"  -.280 1
Zn 202 .555" 858" -596" -330 .02  -463 160  .345  -218 .554° -415 162 .775"  -152 927" 1
Mn .088 -319 -131 -121 -771"" -949™ 556" 486 552" .802" 608" -490 679" 055 @34  -337 -231 1
Co o011 -220 -067 -228 -773" .g951" 561" 534" 654 -761"° 495 _e19" 750 -028 910" -333 -215 951" 1
Al 370 -08 -131 .09 -761" -654" .408 763" 464 -560° 430  -503 624" 117 783"  -051 -064 7717 769" 1

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Abstract
The Ahangaran mine is one of the most important producers of Pb and Zn in Iran. This
mine is located 95 km SE Hamedan. The purpose of this study was to evaluate the
contamination of potentially toxic elements in tailings of the Ahangaran mine. For this
purpose, 14 tailing samples were collected. The physicochemical properties of the
samples (including pH, calcium carbonate contact, texture and CEC) were measured
using standard methods. The concentration of potentially toxic elements was determined
using ICP-OES instrument. The mineralogy of the samples was investigated using XRD
analysis. On the basis of the obtained results, the concentration of elements in the samples
was in the range of 5530-12202, 300-28612, 1.1-515, 56-229, 14.5-40.5 and 8.4-12.4
mg/kg for Pb, Zn, Cd, Cu, Ag and As, respectively. The concentration of elements was
higher than the average crust composition. The calculation of geo-accumulation index
(Igeo), enrichment factor (EF), contamination factor (CF), degree of contamination (MCy),
pollution load index (PLI), index of contamination (PI), integrated pollution index (NIPI),
hazard quotient (HQ) and total hazard index (HI) shows that the studied samples are
highly polluted with potentially toxic elements. The high positive correlation coefficients
between Fe, S, Sb, Mo, Zn, Ag, Cu and As was probably due to the presence of potentially
toxic elements in sulfide minerals. The results of XRD analysis confirms this conclusion.
Regarding the high concentration of potentially toxic elements in the tailings of the
Ahangaran mine, the remediation measures are necessary to reduce the negative impact

of mining operations on the environment.

Keywords: Ahangaran Mine, tailing, potentially toxic elements, pollution
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