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QUATERNARY

Recent alluviums.

]

Old alluviums.

OLIGOCENE [:I T o
MIOCENE Foraminferal limestone (Qom Formation).
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Cd Pb Zn Cu Cr Ni Ti Al pH oM CEC Clay size percent ~ CaCOs
Cd 1.000
Pb 0.758"" 1.000
Zn 0.798"™ 0.823""  1.000
Cu 0.204 0.050  0.370"  1.000
Cr -0.117 -0.144  -0.060  0.290 1.000
Ni 0.050 0.010 0.002 0.148 0.656  1.000
Ti 0.124 0.044  -0.006 -0.045 0.476™  0.650™  1.000
Al 0.044 0.082 -0.059 -0.055 0.485™ 0.566™  0.810™ 1.000
pH -0.077 0050  -0.002  0.023 0.219 0.088 0.043 0.153 1.000
oM 0.015 0.091 0.241 0.500™  -0.076 -0.399" -0.436 -0.477 -0.139 1.000
CEC 0.091 0.065  -0.041  0.004 0.083 0.424" 0.308 0.436" -0.396  0.487" 1.000
Clay size percent 0.335" 0.265"  0.359" 0.327 -0.076 -0.224 -0.259 -0.065 0.074 0.426" 0.050 1.000
CaCOs -0.195 -0.231  -0.216  0.080 0.035 -0.141 -0.103 -0.041 0.319 0.057 -0.468" 0.013 1.000

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

*, Correlation is significant at the 0.05 level (2-tailed).
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Available Available Available Clay size

cd Pb 7n pH oM percent CEC CaCO3
Auvailable 1
Cd
Auvailable
Pb 0.369 1
Available 147 0.265 1
Zn
pH -0.239 -0.231 -0.359 1
oM 0.382 0.045 0.312 -0.123 1
Clay size *
percent 0.272 0.150 0.220 0.060 0.451 1
CEC 0.124 0.181 0.136 -0.212 04217 0.001 1

CaCOs3 -0.401" -0.342" -0.476" 0.305 0.010 0.106  -0.482" 1
*, Correlation is significant at the 0.05 level (2-tailed).
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(immo® o)y oll 50,10 3529 axlllas 5 50 S sladigas ;0 Cd g P Zn &l3ls 04, o s
Sl Gl el J57 cbale 28 Cd 5yge jo /o) Ll gl 0 G5y
cble ol o s lobine adal) Jlo ol el o SLS 50 (] pdoy ot wd )
Chle liae e Cote (Sianen Guizren )0 052y lag] IS clale 5 PD 5 ZN 04 e sy
ably 4 gax U olg o |y (/00 Lol mla i j0) Zn g Pb olsls IS cdale g 5l i wo Cd
20 S 5l pan oS gre (il Lo SB- ol j0 S i Touneali b (15108) guen
S5 5l oolyj slawi (a5 5 Wigd oo FRoden 3Rl S Su Sgpe @ Ll D (0 00l 8 &5
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Available Cd  Available Pb  Available Zn Cd Pb Zn
Available Cd 1.000
Available Pb 0.369 1.000
Available Zn 0.447 0.265 1.000
Cd 0.614™ -0.143 0.081 1.000
Pb 0.495" 0.392 0.103 0.550" 1.000
Zn 0.496" -0.026 0.401 0.677  0.765™ 1.000

**_Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).

1- Synergistic
2- Antagonistic
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Abstract:

Irankuh Pb-Zn mine is located as one of the largest Pb-Zn mines in Iran has a great potential
to become a source for contamination of surrounding soils through extraction and processing
of ores. To evaluate the bioavailability of heavy metals in soils around this mine and
processing tailings dams, 31 soil samples, and 7 samples of plant (Ocimum basilicum) of
agricultural land were collected and physicochemical parameters along with the
concentration of heavy metals were measured. According to the results obtained, most
samples are Sandy loam and sandy clay loam in texture. Average pH, OM, CEC and CaCO3
were found as 7.82, 1.76 %, 10.76 meqg/100 gr and 43.92%, respectively. Spatial variability
analysis of metal concentrations showed that concentrations of Zn, Pb and Cd are elevated
near Irankuh mine and processing tailings dams. The correlation coefficient showed there is
high correlation between these metals and clay size fraction of soil samples. Also Enrichment
factor and Geo-accumulation indexes hints to considerable soil pollution by Zn, Pb and Cd.
Single extraction (DTPA) results revealed that bioavailability of the metals in the soil
depends on calcium carbonate percent in soils. However, cadmium has a more proportion of
bioavailability (4 % to 60 %) as compared to the metals Zn (1 % to 22 %) and Pb
(1 % to 18 %). Concentration of metals in plants varies as stem > leaf > root and in different
parts of the plant as Zn > Pb > Cd. Concentrations of Pb and Cd in edible portions of the
plant are significantly higher that their permissible concentrations in vegetables. Calculation
of transfer factor for different metals also showed that Cd has high availability where sea Zn
and Pb have moderate availability to transfer from soil to plant. Based on the obtaiend results,
there is the risk in terms of daily intake of vegetables with high contents of heavy metals for

consumers around the tailings dams.

Key words: Irankuh Pb-Zn mine, Bioavailability, Heavy metals, Processing tailing dams,

Single extraction.
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