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Abstract

This study examined Urmia aquifer in respect with changes in
the concentration of Uranium (U) in three different periods,
and the mechanisms of speciation, distribution, and potential
sources of uranium in the groundwater resources. The results
showed that the U content is generally more than 1 mg/kg in
igneous and metamorphic rocks and typically 2-5 mg/kg in
sedimentary rocks. Uranium concentration in all groundwater
samples were below the maximum levels in drinking water
recommended by WHO, USEPA, and Iranian standard (30
ppb). The spatial distribution of U indicated that the maximum
concentrations of U can be found in the vicinity of igneous
rocks. Investigation of uranium speciation in this aquifer for
three consecutive sampling periods showed that Uraninite
(UOy) is the dominant species in Urmia aquifer in all three
periods. The inverse geochemical modeling of groundwater
samples clearly demonstrated that all samples were under-
saturated in respect with all uranium species. Based on the
results, the mobility of uranium in groundwater is controlled
by some factors such as Eh, pH, and concentrations of
coexisting dissolved ions. In general, the three main
mechanisms for controlling the mobility or deposition of
uranium include desorption of uranium absorbed onto ferric
minerals (e.g. hematite and goethite), desorption of uranium
adsorbed onto clay minerals, and the release of uranium from
the carbonate lattice structure due to replacement with calcium.
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Fig. 1- Geological map of the study are

a and location of groundwater samples collected in the wet season

2014 (green Circle), dry season 2014 (Black diamond) and wet season 2014 (Black square) and rock sample

(Black circle)
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Fig. 2- Distribution of uranium in groundwater samples for three sampling seasons
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Table 1- Correlation coefficient of uranium and
some selected physicochemical parameters in
groundwater samples collected during three
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Parameters U-Wet U-Dry U-Wet
season 93 season 93 season 94
EC 0.75™ 0.41™ 0.70™
T - - -
DO - - -
pH -0.70™ -0.68™ -0.77"
Eh 0.69™ 0.77" 0.78™
SO, 0.83" 0.81" 0.80™
F 0.62" 0.57" 0.44"
Cl 0.69™ 0.35" 0.62™
NO; 0.55™ 0.51™ 0.60™
NO, - - -
POA = - =
COs; 0.19 0.45™ 0.50™
HCO; 0.39™ 0.49" 0.33
Ca 0.80™ 0.70" 0.74™
K 057" 0.26" 0.38
Mg 0.72" 0.56™ 0.59™
Na 0.51" 0.26 0.50™
B 0.52" 0.22 0.49™
Br 0.37" 0.26" -0.26
P -0.27" -0.44™ -0.42"
S 0.83" 0.81" 0.69™
Se 0.60™ 0.20 0.66™
Sr 0.80™ 0.49™ 0.42

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Fig. 5- EC-U relationship in groundwater samples for three sampling seasons
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