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Figure 1. Geogrphical location of study area and sampling point along the line of Abshineh River in

Hamedan province.
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Table 1. Selected physicochemical properties of Abshineh River sediments.
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pH pSem’ cmol.kg™ 7 =
6.6 46 11.23 0.00 0.297 59 34 7 1
6.6 59 16.34 0.00 1.827 43 46 11 2
7.34 199 12.89 0.00 1.075 47 46 7 3
7.23 227 16.79 0.00 1.797 33 56 11 4
791 89 10.33 0.00 0.172 71 24 5 5
791 397 16.79 0.59 1.285 33 56 11 6
7.68 209 22.94 6.63 2.331 35 40 25 7
7.82 198 31.05 4.81 3.226 15 44 41 8
8.58 69 6.73 24.79 0 71 26 3 9
8.16 112 7.48 14.98 0 97 0 3 10
7.67 45.2 27.82 17.6 0932 11 12 77 11
8.21 2440 21.14 13.46 1.398 41 32 27 12
79 927 21.29 7.08 1.24 33 48 19 13
7.98 159 16.19 24.84 0 37 36 27 14
7.48 1520 23.55 733 1.707 17 52 31 15
7.59 1776 252 11.05 2.256 17 46 37 16
8.19 136 15.74 18.45 0 57 16 27 17
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Figure 2. Total (filled circles; @) and bioavialble (open circles; ©) amounts of heavy metals in sediment samples.
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Table 2. Correlation between toal and bioavailable fraction (DTPA) of heavy metals and some physicochemical

properties of sediments.

S s SRS B es s ST el e e o
ke EC CEC CaCO; OM Sand Silt Clay
pH dSm™! cmolkg” 7.
-0.05 0.69%* 0.53* -0.06 0.40 -0.52%* 0.34 0.35 “DTPA
-0.33 0.40 0.90%* -0.25 0.77%*%  -0.82%* 0.36 0.80%* Total &
-0.17 0.22 0.20 -0.33 0.45 -0.19 0.28 -0.01 DTPA
0.06 0.51%* 0.31 0.19 0.19 -0.37 0.30 0.20 Total «
-0.03 0.51%* 0.88%* -0.08 0.69%* -0.57* 0.33 0.68%* DTPA
-0.44 0.46 0.82%* -0.52%* 0.83%* -0.34 0.60%* 0.49%* Total “
-0.17 0.14 0.70%* -0.12 0.53* -0.79%* 0.12 0.71** DTPA )
-0.07 0.43 0.50%* 0.25 0.18 -0.82%* -0.28 0.66%* Total N
0.20 -0.06 -0.22 -0.31 0.12 0.09 0.38 -0.44 DTPA
0.17 0.16 0.55% -0.22 0.69%* -0.46 0.29 0.32 Total F

*

* DTPA extractable fraction.
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and ** Indicate significant correlation at 0.05 and 0.01 levels.

(kA )

o305 ) &J}%}&J‘ﬁw M/* . )

DTPA L s S jlae LG i

o S 35 1R DN Gy (Kt
LSS e s A e I B
5 Cade St (00 5 VY O0) cl S i
w3 JS s odr LB e 5 55 o Sl s
b o b s (0 Jsde) A5 sdalie Lassls
b JS o ofS wm b S e ol JB S
Golne 5 Ste (Stan S i 5 IS5 (e

S ol Ui\ e.,\;.hbou...: )‘J&M Ja_z\J) U'" sl QL:..:



035wl & 48 g Ligd )l el

s SIS DTPA b (5,80 kas JB 5 S p3lie o (Koames -1 Jgilr
Table 3. Correlation between total and metals extractable by DTPA.

Pb Ni Cu Cd Zn
- - - - 1.00 Zn
- - - 1.00 0.37 Cd
DTPA L ¢, Seslas L
- - 1.00 0.19 0.78%* Cu et &
DTPA extractable fraction
- 1.00 0.60** 0.005 0.14 Ni
1.00 -0.16 -0.07 0.11 -0.09 Pb
- - - - 1.00 Zn
- - - 1.00 0.33 Cd
- - 1.00 0.29 0.89%** Cu F
Total
- 1.00 0.35 0.22 0.53* Ni
1.00 0.01 0.52%* 0.05 0.53* Pb

* and ** Indicate significant correlation at 0.05 and 0.01 levels.
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Abstract

Background and Objectives: Heavy metals added to an aquatic system by natural and
anthropogenic sources during their transport, are distributed between different compartments of
ecosystems such as water and sediment. Measurement of bioavailability and mobility are
required in order to understand the behavior of heavy metals in sediments and to prevent
potential toxic hazards. Metals are introduced into aquatic environment from various sources
and accumulated in sediments. The distribution of metal along route of rivers is also different.
Distribution of metals in bioavailable fractions make them more susceptible to be released to
water.

Material and Methods: Seventeen surface sediment samples were collected from 0-10 cm
depth of rivers Abshineh and analyzed for total and bioavailable concentrations of zinc (Zn),
cadmium (Cd), nickel (Ni), copper (Cu) and lead (Pb). Abshineh River is the major source of
drinking water for Hamadan city and many urban, agricultural and industrial areas active along
the river.

Results: Downstream sediments have lower clay, calcium carbonate equivalent and organic
matter in comparison with upstream sediments. Average total (+ Standard Deviation) Zn, Cd,
Ni, Cu and Pb concentrations of the sediments were 93.08+20.66, 1.24+0.63, 57.72+13.08,
19.23+7.62 and 52.47+8.52 mg kg™, respectively. The sediments were polluted with respect to
Cd and Pb to some extent. Total metals concentrations were correlated with sediment physical
and chemical properties. EC, organic matter, CEC and clay were sediment parameters that
showed significant positive correlations with total heavy metals concentrations indicating that
heavy metals concentrations are controlled by sediments grain size. Sediments of Abshineh
River were polluted with respect to cadmium to some extent. Sediments in upper reach was not
polluted by metals, while in lower reach the concentration of metals increased and reached to
pollution especially regarding cadmium and lead. The majority of metals had strong bonding
with sediment components indicating their low bioavailability to organisms.

Conclusion: There is a highly significant correlation exist between bioavailable and total Zn
and Cu which can be due to the common sources of introduction to the river. Percent of
DTPA-extractable Cd was much higher than the others, which suggests that possible mobility of
this metal from exchangeable phase. The bioavailability of the five studied metals from
Abshineh probably decline in the following order: Cd > Cu > Pb > Ni = Zn. Cadmium and Pb
had higher bioavailability in comparison with other metals suggesting that these metals were
distributed in non-labile fractions of sediments.
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