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Abstract: The distribution, of heavy metals and naturally occurring radionuclides U-238 (Ra-226), Th-
232 (Ra-228) and K-40 in sediment samples Caspian Sea were investigated to obtain information about
the sources and degree of contamination. 16 surface sediment samples were collected and analyzed for
major elements (Al, Fe), heavy metals (As, Ba, Cd, Co, Cr, Cu,Hg, Mn, Ni, Pb, Zn) and naturally
occurring radionuclides. The average concentrations of these heavy metals at the same sampling location
followed the order of AlI>Fe>Mn>Ba>Cr>Zn>Ni>Cu>Pb>Co>As>U>Hg>Cd.

The chemical contamination in the sediments was evaluated by comparison with the sediment
quality guideline proposed by USEPA. The Pearson correlation coefficients analysis applied to
determined heavy metal and radionuclide concentrations of investigated surface sediment samples.
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1. Introduction

The Caspian is the largest inland body of water in the world, containing some 44% of the
globe’s inland waters. The Caspian Sea occupies a deep depression on the boundary between
Asia and Europe with a water level at present 27 m below sea level. It is approximately 1200 km
long with a maximum breadth of 466 km, contains 79,000 km3 of water, and has a total coastline
of more than 7000 km. The Caspian is fed by five major rivers or river groups: in the north the
Volga (80% of total inflow) and the Ural (5%); in the west the Terek, Sulak and Samur (4-5%)
and the Kura (7-8%); and, in the south, the short mountain rivers from the Iranian Alborz range
(4-5%). Azerbaijan has more than 800 km of coastline along the Caspian Sea and almost the
entire country is part of the Sea’s catchment area. Environmental problems of the Caspian Sea
are multiple and various in their origin. On one hand, they are caused by the commercial use of
the sea; on the other hand, human activity impacts coastal areas, including input from rivers in
the Caspian. As the Caspian is an inland water body, anthropogenic (man-caused) impacts on
catchment area (about 3.5 million km2) accumulate here. Anthropogenic impact on the Caspian
ecosystem occurs concurrently with various natural endogenous and exogenous processes. It is
primarily sea level changes, periodical seismic activity, surges and retreats, mud volcanoes and
neo-tectonics. Special features of the Caspian include constant alterations of its area, volume,
and configuration of the coastline and water column structure. Anthropogenic activity, as well as
a natural impact, can have a chronic (long term) or acute (short term) effect. The sources of
pollution are industrial, agricultural and accidental discharges and sewage. The main sources of
pollution to the Caspian Sea have generally been considered to be offshore oil production and
land-based sources, notably the VVolga River

The presence of oil in the Caspian Sea region has been known since ancient times and the
oil reserves were amongst the first to be exploited in the world. Baku was a centre for oil
production at the turn of the 20th century and developed further development during the era of
the Soviet Union. Oil production areas cover vast areas of the coastal zone, particularly along the
south coast of the Apsheron Peninsula in Azerbaijan. Population growth and industrial
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development in the Caspian region have generated an immense pollution problem. Ten million
people live adjacent to the Caspian Sea and 60 million more live in the Volga River watershed
[1-3]. The World Bank estimates that one million cubic meters of untreated industrial wastewater
Is discharged into the Caspian annually. Soviet oil extraction left behind polluted soil and water,
rusty equipment, and well fires that burned for years. Meanwhile, the five countries surrounding
the sea are rushing to exploit still untapped oil deposits. Since the Caspian is an enclosed body of
water, it has limited carrying capacity compared to larger and more open bodies of water.
Pollution entering the Caspian is either biogeochemically altered, or remains in the Sea for years;
none escapes and dilution is limited from external buffering waters. Since the Caspian is an
enclosed body of water, it has limited carrying capacity compared to larger and more open
bodies of water. Pollution entering the Caspian is either biogeochemically altered, or remains in
the Sea for years; none escapes and dilution is limited from external buffering waters. In the
former Soviet Union, water and sediment quality measurements were taken on a regular basis
and with good coverage. In Azerbaijan, the situation reported to be changing, and the number of
monitoring surveys has increased. Within the current situation, over the same period the flux of
pollutants into the Caspian has changed, with a drastic reduction in industrial and agricultural
activity in Turkmenistan, Kazakhstan, the Russian Federation and Azerbaijan [4-7].

In this study heavy metal concentration and naturally occurring radionuclides U-238, Ra-
226 and K-40 in sediment samples Caspian Sea were investigated to obtain information about
the sources and degree of metal contamination. It is know that the important geochemical phases
for metals in marine sediments can be deduced by studying the relationships between the
concentration of metals and, Fe and Al.

2. Materials and methods

Sediment samples from the stations were collected by Van Veen Grab fitted with
stainless-steel jaws. At each station for metal analysis a sample of approximately 200g was taken
from the surface oxic layer of sediment and stored in a container that was frozen on returning to
the laboratory.

Sediments were sampled air dried in the laboratory, disaggregated with a mortar and
pestle and passed through a 2 mm by sieve. Particles larger than 2 mm were discarded. Dry
material of size less than 2 mm was mixed well and kept in labeled plastic containers for further
analysis. To determine the analytical and handling error, two sub-samples were taken from each
of these sediment samples, each undergoing an independent digestion procedure. All chemicals
were of analytical-reagent grade purchased from Merc and Aldrich. Solutions were prepared in
deionized water obtained with a Milli-Q apparatus (Millipore). Calibration standards for AAS
were supplied By Aldrich and CPI.

Aliquots of approximately 0.25 g of sediment samples were weighed into acid-cleaned
TFM vessels and digested with mixture 6 ml of nitric,c 2 ml of hydrochloric and 3 ml
hydrofluoric acid in microwave oven (Milestone Ethos plus with HPR —1000/10S high pressure
rotor) operated following microwave run program(Table 1):

Table 1. Microwave heating program

Step Time(minutes) Temperature Microwave power
1 4 40°C Up to 1.000 Watt
2 4.30 90°C Up to 1.000 Watt
3 4.30 190°C Up to 1.000 Watt
4 7 220°C Up to 1.000 Watt
5 20 220°C Up to 1.000 Watt
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Trace metals were determined by AAS 220 FS+GTA 110+VGA 77 firma Varian and
AAS AAnalyst 800 with Zeeman corrector firma PerkinElmer. All chemicals used were of
analytical reagent grade. Deionized water was used throughout the experiment. Stock standard
solution (1000 ppm) of heavy metals was purchased from Merck, Germany. The working
standard solutions were prepared daily by diluting the stock standard solution of each metal.
Sediment samples were analyzed for 226Ra, 228Ra, and other radionuclides (K40, Co60, Cs134
and Cs137) via gamma-spectrometry using a Canberra intrinsic germanium detector. All gamma
spectrometric analyses were performed in silicone sealed Marinelli beakers after aging for one
month to allow for ingrowth of 222Rn and daughters. The photopeaks from the radon daughters
214Pb and 214Bi at 295, 352, and 609 keV were used to quantify 226Ra and the 228Ac peaks at
338 and 911 keV were used for 228Ra [8-10]. For all samples the accumulation time of specters
was 4 hour.

3. Results and discussion

Descriptive statistics of the measured parameters for sediment samples including mean,
maximum, minimum and also standard deviation all are shown in Table 2. The concentrations of
the analyzed elements in Caspian sea sediment samples were as following: Al: ranged between
24690-72400 mg/kg, average concentration-56420 mg/kg, Ba: ranged between 61-743 mg/Kkg,
average concentration-418 mg/kg, As: ranged between 1.84—9.51 mg/kg, average
concentration-7.10 mg/kg, Cd: ranged between 0.082—0.29 mg/kg, average concentration-0.12
mg/kg, Co: ranged between 7.78—21.29 mg/kg, average concentration-16.31 mg/kg, Cr: ranged
between 27.68—294.3 mg/kg, average concentration-111.2 mg/kg, Cu: ranged between 27.41—
62.19 mg/kg, average concentration-46.64 mg/kg, Fe: ranged between 7515-26533 mg/kg,
average concentration-22260 mg/kg, Hg: ranged between 0.064—0.198 mg/kg, average
concentration-0.13 mg/kg, Ni: ranged between 25.18—60.17 mg/kg, average concentration-
49.81 mg/kg, Pb: ranged between 11.87—22.62 mg/kg, average concentration-17.53 mg/kg, Mn:
ranged between 372-826 mg/kg, average concentration-705 mg/kg, Zn: ranged between 45.56—
93.38 mg/kg, average concentration-78.74 mg/kg, U: ranged between 0.442—2.04 mg/kg,
average concentration-1.44 mg/kg, Total activity: ranged between 245-711 Bq/kg, average
concentration-525 Bg/kg, Ra-226: ranged between 5.49—25.91 Bg/kg, average concentration-
17.90 Bag/kg, K-40: ranged between 234-630 Bq/kg, average concentration-473 Bq/kg, Cs137:
ranged between 3-27 Bqg/kg, average concentration-11Bg/kg (Table 2). The results showed that
the concentrations of these heavy metals in sediments varied from different sampling locations.
The average concentrations of these heavy metals at the same sampling location followed the
order of AlI>Fe>Mn>Ba>Cr>Zn>Ni>Cu>Pb>Co>As>U>Hg>Cd.

The chemical contamination in the sediments was evaluated by comparison with the
sediment quality guideline proposed by USEPA [14]. These criteria are shown in Table 3.
Concentration of As is one site not polluted, in eighth site moderately polluted and seventh site
heavily polluted. Cd, Pb and Hg in all stations under investigation belong to unpolluted class.
Site 11 and 14 for Cr station 1, 2, 5, 10, 11 and 14 for Cu, and station 4 and 14 for Ni were
considered as moderately polluted and other all sites they are heavily polluted. Concentration of
Zn except sites 4 and 6 were grate than 90 mg/kg, all sediment samples under the investigation
area are not polluted. Ba heavily polluted in all stations and probably related by oil production in
Caspian Sea. The concentrations of the U in Caspian Sea sediment were ranged from 0.442 to
2.04 mg/kg with average concentration—1.44 mg/kg, and within the crust abundance (< 5

mg/kg).
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According results of analysis, radioactivity observed for Naturally Occurring
radionuclides (Ra226, Th232 and K40) characteristically for Sea sediments. Artificial
radionuclides Co-60 and Cs-134 in investigated samples were below MDA but radioactivity of
Cs-137 change in the range of 0.1-27.1 Bag/kg. It can be explained with quickly dissolving ability
of Cs - 137 in water and forming colloids as the ionic form.

Table 2: Measured concentrations and descriptive statistics of the measured parameters for sediment
samples

Total

Al As Ba cd Co cr Cu Fe Hg Ni Pb Mn Zn u Ra?s, | K-40 | Cs137 | activity

Cr. ma/kg mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Ba/kg Ba/kg Ba/kg Ba/kg
1 66540 | 5.26 480 0.131 | 17.09 | 111.76 | 49.03 | 25106 0.14 | 5421 | 20.24 764 81.62 1.36 16.93 466 8.83 517
2 58180 | 9.51 511 0.129 | 16.84 | 109.36 | 48.12 | 23512 | 0.166 | 51.43 | 19.81 755 86.79 1.28 15.90 440 5.81 463
3 64250 | 7.74 236 0.095 | 18.37 | 135.61 | 55.81 | 24779 | 0.064 | 56.19 | 15.38 788 79.08 15 18.61 463 5.57 511
4 67430 | 9.19 565 0.142 | 16.76 | 92.57 | 5259 | 25678 | 0.176 | 52.81 | 22.52 743 90.41 2.04 25.91 629 23.86 708
5 33804 | 6.35 277 0.103 | 19.81 | 197.44 | 36.22 | 22765 | 0.101 | 51.19 | 15.29 814 76.43 1.33 16.56 395 6.23 441
6 67080 | 7.86 553 0.115 | 16.91 9552 | 52.61 | 26435 | 0.198 | 53.78 | 22.62 737 93.38 1.97 24.44 598 24.1 681
7 57780 | 8.49 172 0.097 | 18.53 | 108.56 | 34.03 | 18538 | 0.071 | 51.04 | 13.23 805 63.44 1.12 13.97 379 2.94 413
8 69870 | 8.83 498 0.111 | 1531 88.96 | 51.41 | 26533 | 0.176 | 52.37 | 21.94 654 90.39 1.38 17.10 630 27.12 711
9 63750 | 9.37 534 0.104 | 16.53 | 96.48 | 52.79 | 24062 | 0.156 | 53.44 | 1851 719 83.91 1.72 21.35 508 16.27 574
10 35600 | 6.04 215 0.082 | 21.49 | 294.32 | 36.04 | 25327 | 0.082 | 52.03 | 13.87 693 80.74 1.38 17.10 329 3.37 367
11 33820 | 4.45 61 0.096 7.78 27.68 | 27.41 7515 | 0.123 | 25.18 | 12.82 372 4556 | 0.945 | 11.74 289 11.69 334
12 64620 | 8.14 743 0.29 17.76 | 9584 | 62.19 | 26466 | 0.148 | 60.17 | 19.44 826 89.68 177 21.96 611 12.21 680
13 61380 | 7.21 552 0.109 | 1555 | 83.76 | 52.63 | 23101 | 0.144 | 52.78 | 17.52 715 78.73 1.57 19.44 523 10.65 579
14 24690 1.84 158 0.148 7.93 3344 | 2858 | 8593 | 0.106 | 27.18 | 11.87 392 58.25 | 0.442 5.49 234 5.42 245
15 61530 | 8.05 558 0.107 | 18.13 | 105.28 | 54.39 | 25101 0.09 | 50.02 | 16.95 787 80.03 1.76 21.84 540 6.82 595
16 72400 | 5.32 578 0.122 | 16.23 | 103.21 | 52.41 | 22654 | 0.173 | 53.21 | 18.43 718 81.35 1.46 18.10 532 11.45 590
min 24690 1.84 61 0.082 7.78 27.68 | 27.41 7515 | 0.064 | 25.18 | 11.87 372 4556 | 0.442 5.49 234 3 245
max | 72400 | 9.51 743 0.29 21.49 | 294.32 | 62.19 | 26533 | 0.198 | 60.17 | 22.62 826 93.38 2.04 25.91 630 27 711
mean | 56420 | 7.10 418 0.12 16.31 | 111.24 | 46.64 | 22260 0.13 | 49.81 | 17.53 705 78.74 1.44 17.90 473 11 525
stdev | 15218 2.10 198 0.048 3.65 61.64 10.55 | 5893 | 0.042 | 9.53 3.51 134 12.85 | 0.395 | 4.96 122 8 140

Table 3: EPA guidelines for sediments

Metal (mg/kg) Not Polluted Moderately Heavily Polluted | Present Study
Polluted
As <3 3-8 >8 1.84-9.51
Cd - - >6 0.089-0.29
Co - - - 7.78-21.49
Cr <25 25-75 >75 27.68-294
Cu <25 25-50 >50 27.41-62.19
Ni <20 20-50 >50 25.18-60.17
Pb <40 40-60 >60 11.87-22.62
Zn <90 90-200 >200 45.56-93.38
Mn <300 300-500 >500 372-826
Hg <1 >-1 >1 0.064-0.198
Ba <20 20-60 >60 61-743
Fe <17000 17000-25000 >25000 7515-26533
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Correlation analysis provides an effective way to reveal the relationships between
multiple variables and thus have been helpful for understanding the influencing factors as well as
the sources of chemical components. The degree of linear association between any two or more
of the water quality parameters, as measured by correlation coefficient as called Pearson’s
correlation coefficients R are shown in Table 4 [12-17].

Correlations between heavy metals may reflect some information of origin and migration
about these elements. For example, high correlations between two heavy metals probably mean
these two elements share similar pollution sources or they share analogous transformation and
migration processes in the certain circumstances. Correlation is an effect size and so we can
verbally describe the strength of the correlation using the guide that Evans [15] suggests for the
absolute value of R: 0.00-0.19 “very weak”, 0.20-0.39 “weak”, 0.40-0.59 “moderate”, 0.60-0.79
“strong”, 0.80-1.0 “very strong”.

Correlation analysis showed strong (R: 0.60-0.79) and very strong correlation (R: 0.8-1)
forming between of groups elements: 1) Al- Ba-Cu-As-Ni-Pb-Zn-U-A-Ra-K, 2) Fe-Cu-Ni-Zn-
U-Ra, 3) Co-Fe- Ni-Mn-Zn, 4) Cr-Pb- Zn 5) Hg-Pb-Zn and Ba-Hg at P < 0.01 level may be
indicate same source.

A weak and very weak relationship between Cd with other components is demonstrated
that number of natural sours for these metals is predominant. Relatively strong and very strong
relationships Cu, Ni, Zn U and Ra with Al and Fe indicative that lithogenous input are important
geochemical phase for this metal; 4) The strong relationships found between Co, Ni, Mn ,Zn and
Fe. Since Fe is relatively significantly regressed with Al, it is likely that these metals are manly
associated with detrital minerals.

Table 4. Pearson correlation matrix between different metals, in the sediment of Caspian Sea.

Al Fe As Ba Cd Co Cr Cu Hg Mn Ni Pb Zn U Tot(A) Ra K-40
Al 1.00
Fe 0.72 1.00
As 0.66 0.70 1.00
Ba 0.76 0.70 0.53 1.00
cd 0.18 0.13 0.05 0.53 1.00
Co 0.38 0.83 0.57 0.33 -0.05 1.00
cr 0.17 0.48 0.70 0.12 0.26 0.79 1.00
cu 0.86 0.79 0.62 0.88 0.41 0.44 -0.05 1.00
Hg 0.51 0.29 0.27 0.68 0.23 -0.16 -0.37 0.45 1.00
Mn 0.61 0.85 0.69 0.55 0.15 0.91 0.47 0.64 0.00 1.00
Ni 0.73 0.95 0.70 0.67 0.21 0.87 0.46 0.78 0.19 0.93 1.00
Pb 0.78 0.71 0.60 0.83 0.28 0.28 0.60 0.75 0.82 0.45 0.60 1.00
Zn 0.70 0.93 0.65 0.81 0.27 0.64 0.85 0.82 0.54 0.70 0.85 0.87 1.00
U 0.71 0.82 0.71 0.74 0.17 0.59 0.19 0.80 0.43 0.68 0.75 0.73 0.79 1.00
Tot(A) 0.86 0.77 0.67 0.85 0.32 0.37 -0.11 0.87 0.63 0.56 0.70 0.88 0.81 0.86 1.00
Ra 0.71 0.81 0.71 0.74 0.17 0.59 0.18 0.79 0.43 0.67 0.75 0.74 0.78 1.00 0.86 1.00
K-40 0.87 0.78 0.69 0.87 0.34 0.39 -0.11 0.89 0.62 0.58 0.72 0.88 0.83 0.85 1.00 0.85 | 19

4. Conclusions

The chemical contamination in the sediments was evaluated by comparison with the
sediment quality guideline proposed by USEPA. The present study showed that, pollution with
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As is negligible in one site, moderately polluted in eight site and heavily polluted in seven site.
In all investigated stations pollution with Cd, Pb and Hg belong to unpolluted class. Station 11
and 14 for Cr, stations 1, 2, 5, 10, 11 and 14 for Cu, and station 4 and 14 for Ni can be
considered as moderately polluted. All other stations are heavily polluted with noted elements.
Concentration of Zn in stations 4, 6 and 8 were greater than 90 mg/kg, sediment samples from all
other stations can be considered as not polluted. All stations are heavily polluted with Ba
possible reason for that could be oil production in Caspian Sea. Correlation analysis showed
strong (R: 0.60-0.79) and very strong correlation (R: 0.8-1) between following group elements:
1) Al- Ba-Cu-As-Ni-Pb-Zn-U-A-Ra-K, 2) Fe-Cu-Ni-Zn-U-Ra, 3) Co-Fe- Ni-Mn-Zn, 4) Cr-Pb-
Zn 5) Hg-Pb-Zn and Ba-Hg (P < 0.01 level may be indication of same source).

References

1.

2.

10.

11.
12.

13.

Kosarev, A.N., Yablonskaya, E.A., 1994. The Caspian Sea. The Hague, SPB Academic
Publishing, 274 pp.

Klinge, R.K., Myagkov, M.S., 1992. Changes in the water regime of the Caspian Sea.
Geojournal 23, 299-307.

Kosarev, A.N., Tuhylkin, V.C., 1995. Climatic Thermohaline Fields of the Caspian Sea. Hy
Dumont, H., 1995. Ecocide in the Caspian Sea. Nature 377, 673-674

Blinov, L.K., 1962. The physico-chemical properties of Caspian waters and their comparable
characteristics. Trudi Gos. Okeanograf. Inst. (GOIN) 68, 7-28.

Dumont, H., 1995. Ecocide in the Caspian Sea. Nature 377, 673-674

F. Peeters, R. Kipfer!, D. Achermann, M. Hofer, W. Aeschbach-Hertig, U. Beyerle, D.M.
Imboden, K. Rozanski, K. FroK hlich /Analysis of deep-water exchange in the Caspian Sea
based on environmental tracers. Deep-Sea Research | 47 (2000), 621-654.

Agah, Homiral, Hashtroodi, Mehryl; Baeyens, Willy /Trace Metals Analysis in the
Sediments of the Southern Caspian Sea. Journal of the Persian Gulf (Marine Science)/Vol.
2/No. 6/December 2011/11/1-12

Famil Yusif Humbatov, Bahruz Allahverdi Suleymanov, Majid Mirza Ahmedov, Valeh
Saleh Balayev., Radium Isotopes in an Oil-Field Produced Lake near Baku, Azerbaijan.,
Journal of Environmental Protection, 2016, 7, 1149-1156

Burnett, W.C., et al. (2002) Assessing Methodologies for Measuring Groundwater Discharge
to the Ocean. EQOS, 83, 117-123. http://dx.doi.org/10.1029/2002E0000069

Landsberger, S., Brabeca, C., Caniona, B., Hashema, J., Lua, C., Millsapa, D. and Georgeb,
G. (2013) Determination of 226Ra, 228Ra and 210Pb in NORM Products from Oil and Gas
Exploration: Problems in Activity Underestimation Due to the Presence of Metals and Self-
Absorption of Photons. Journal of Environmental Radioactivity, 125, 23-26.
http://dx.doi.org/10.1016/j.jenvrad.2013.02.012

EPA: Summary of Guidelines For Contaminated Freshwater Sediments-1995

Eva Singovszka, Magdalena Balintova, Stefan Demcak and Petra Pavlikova, Metal Pollution
Indices of Bottom Sediment and Surface Water Affected by Acid Mine Drainage. Metals
2017, 7, 284; d0i:10.3390/met708028.

Ali Sungura, Mustafa Soylakb and Hasan Ozcana, Investigation of heavy metal mobility and
availability by the BCR sequential extraction procedure: relationship between soil properties
and heavy metals availability, Chemical Speciation and Bioavailability (2014), 26(4), Doi:
10.3184/095422914X14147781158674.

459


http://dx.doi.org/10.1016/j.jenvrad.2013.02.012

Journal of Radiation Researches, vol.5, No.2, 2018, Baku

14.Yi Wanga, Jiwei Hua, Kangning Xiong , Xianfei Huang , Suming Duan, Distribution of
heavy metals in core sediments from Baihua Lake, Procedia Environmental Sciences 16 (
2012 ) 51 - 58.

15. Raphael Kwaku Klakel, Vincent Kodzo Nartey , Louis Korbla Doamekpor , Kenneth A.
Edor, Correlation between Heavy Metals in Fish and Sediment in Sakumo and Kpeshie
Lagoons, Ghana, Journal of Environmental Protection, 2012, 3, 1070-1077.

16. Abata E. O, Aiyesanmi A. F, Adebayo A.O, Ajayi O .0, Assessment of Heavy Metal
Contamination and Sediment Quality in the Urban River: A Case Of Ala River in
Southwestern — Nigeria, Journal of Applied Chemistry (IOSR-JAC) e-ISSN: 2278-
5736.Volume 4, Issue 3 (May. — Jun. 2013), PP 56-63.

17. Huu Hieu Ho, Rudy Swennen And An Van Damme, Distribution And Contamination Status
Of Heavy Metals In Estuarine Sediments Near Cua Ong Harbor, Ha Long Bay,Vietnam,
Geologica Belgica (2010) 13/1-2: 37-47

18. Evans, J. (1996). Straightforward statistics for the behavioral sciences. Pacific Grove, CA:
Brooks/Cole Publishing.

ONIPEJEJIEHUE KOHHEHTPAIIMN PAJTUOHYKJ/INIOB U METAJLJIOB B
JOHHBIX OTJOXKEHUAX KACIIMUCKOI'O MOPs

M.M. Axmenos, ®.10. I'ymbaToB

Pesrome: Jyis nonydenus uHPopManMu 00 HMCTOYHUKAX W CTENCHM 3arps3HCHUSX, paclpeeicHHe
TSDKEJIBIX METAJUIOB M MPUPOIHBIX paguonykiunoB U-238 (Ra-226), Th-232 (Ra-228) u K-40 B ocamkax
Kacnmiickoro Mopst ObUTO McceI0BaHO. BbUTO B3SITO W MpoaHaIM3UpoBaHo 16 00pa3loB OCAIKOB IS
OCHOBHBIX 351eMeHTOB (Al, Fe), Tsokenbix meramios (As, Ba, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Zn) u ans
MPUPOJHBIX PATUOHYKIHI0B. CpeIHUEe KOHICHTPAIUH 3TUX TKEIBIX METAIOB B TOM K€ MecTe oTOopa
00pas3IoB COOTBETCTBOBAIH MOPSIKY Al> Fe> Mn> Ba> Cr> Zn> Ni> Cu> Pb> Co> As> U> Hg> Cd.

XUMUYECKOE 3arps3HCHUE B OTJIOXKCHHSX OILICHUBAIM IO CPAaBHCHHIO ¢ PCKOMCHJAIMSIMH 10
KauecTBy ocajka, npemiokeHHbIMA USEPA. Ananmu3 xoadduimentor koppensuuu [lupcona ObLIo
MPUMEHEHO JIJISl OTIPE/ICIICHHBIM KOHIIEHTPALMAM TSDKENIBIX METAJUIOB U PAJUOHYKIHIOB UCCIECTyEeMbIX
00pa3IoB MOBEPXHOCTHBIX OCAIKOB.

Knioueevie cnoea: pagnoHyKIUAB, TSDKENbIe MeTallIbl, Kacmuiickoe Mope, AzepOaiimkan

XOZOR DONIZINDON GOTURULMUS DIiB COKUNTUSU NUMUNOLORINDO
RADIONUKLIDLORIN VO METALLARIN KONSENTRASIYASININ TOYIiNi

M.M. 9hmadov, F.Y. Hiimbatov

Xiilasa: Xozor denizindon gotiiriilmiis dib ¢okiintiisii niimunaslerinds ¢irklonma doracasi vo monbalari
hagqqinda molumat oldo etmok {iglin agir metallarin vo tobii monsali radionuklidlorin (U-238 (Ra-226),
Th-232 (Ra-228), K-40) paylanmasi todqiq edilmisdir. 16 dib ¢okiintlisii niimunasi gotiiriilmiis vo bu
nlimunslordos asas elementlor (Al, Fe), agir metallar (As, Ba, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Zn) va tobii
moangali radionuklidler toyin edilmigdir. Eyni niimuno gétiirme noqtesinds todqiq edilon agir metallarin
ortalama konsentrasiyalari tigiin Al> Fe> Mn> Ba> Cr> Zn> Ni> Cu> Pb> Co> As> U> Hg> Cd
diiziiliisti 6danilir.

Cokiintiilordoki kimyovi c¢irklonmo USEPA torofindon toklif olunan c¢okiintii keyfiyyoti ilo
miiqayisada qiymatlondirilmisdir. Arasdirilmis ¢okiintii niimunslerinde miisyyon edilmis agir metal vo
radionuklid konsentrasiyalarina Pearson korrelyasiya omsallari analizi totbiq edilmisdir.

Acar sozlar: radionuklidlor, agir metallar, Xozor donizi, Azorbaycan
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