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Analysis of the content of heavy metal ions in t
of the northern part of the Apsheron fe
4
The article is devoted to studies of heavy metal pollution of the soil €ever oastal zones of the northern
part of the Apsheron Peninsula. Pollution of the coastal zones e ian Sea, serving to a greater extent
as a recreational area for the population, by toxic substances i C rn and to solve this problem, pe-
riodic studies of these zones for the presence of heav ry. For the first time, a comparative
analysis of the content of heavy metals in different area;

of the Apsheron peninsula was carried out an

ses of their accumulation were outlined.
f the peninsula were grouped according to the
h of the researched soils. Zinc (77.0 mg/kg, at
g/kg and 0.36 mg/kg at 0—20 cm depth, transect
Ne 05) had the highest concentrations relative to other trace elements. Concentrations of zinc and copper in
rease by 1.5 and 3-3.5 times, respectively, as compared with

depth of 0-100 cm increased 2.
The value of total heavy metals

ge as a result of coastal flooding by waters of Caspian Sea.
aximum in the northwestern direction.

Keywords: environmental
consequences of soil f

metals, Caspian ecosystems, sea level fluctuations, coastal soils,
reline ecology, toxic components.

Introduction

ation. It also depends on the characteristics of pollution sources, meteorological features
of theWég eochemical factors and landscape conditions of the peninsula as a whole and many scientific
works 0 foreign and Azerbaijani scientists are devoted to these studies [1-3].

Figure 1 presents a scheme of soil contamination of the Apsheron peninsula with heavy metals.

According to literary sources, character of migration of elements in soils depends on dynamic chemical
equilibrium between components of soil, physical and chemical properties of natural and anthropogenic wa-
ters draining landscapes and on a parity of water and biogenic migration of heavy metals [4].

Getting into the soil, heavy metals migrate, overcoming the geochemical barriers of both natural and an-
thropogenic nature. The character of migration of heavy metals is influenced by many factors. For example,
on fixation of heavy metals influence solid-phase barriers: aluminosilicate (Zn, Ni), ferrous (Cr), manganese
(Zn, Ni, Co, Cd, Pb) and carbonate (Cd, Cu) [5].

However, pollution of the coastal soils of the Apsheron peninsula with heavy metals also occurs due to
changes in the level of the Caspian Sea. The results of studies of scientists on the modeling of the Caspian
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Sea level for the period 20012050 for 12 variants differing by scenarios of climatic conditions and dynam-
ics of water consumption in the basin show that, despite a very wide range of possible climatic conditions by
mid-century and corresponding estimates of river flow, values of mathematical expectations of the levels
even by 2050 do not differ very significantly and do not exceed 1.0 m [6].

1 — uncontaminated lands; 2 — minimal pollution; 3 — weak pollution; 4 C pallution; 5 — heavy pollution

Figure 1. Scheme of soil contamination of the Apsh&)n with heavy metals
(according to the Ministry of Ecology of 000)

The anomalously long sea-level fall from 1930 wed by the anomalously long rise from
1978 to 1995, which occurred in the twentieth century ramatic consequences for the coastal popula-
tions, led to changes in coastlines and had a cogsiderab paet on soil properties. Because of the 10-15-
year rise in the sea level, accompanied by the im illing effluents, the groundwater table has risen
markedly up to 0.5-1.0 m from the soil surface an
for some areas [7].

To date, waters containing a variety of haemful toxic substances resulting from anthropogenic activities
are discharged into the Caspian Sea [8

have significantly decreased i

For many decades, scienti n studying the role of anthropogenic and technogenic factors in
the formation of river flow e es of fluctuations in the level of the Caspian Sea. Entry of toxic sub-
stances into the sea (over sfof compounds of heavy metals, about 145 thousand tons of oil products,
about 4.4 thousang ton§ of ¢ pollutants) with the river runoff is one of the main factors having a nega-
tive impact on dynami e Caspian Sea ecosystem. Changes in the level of pollutants in the waters of the

coastal areas of the Apsheron peninsula are used by the population both for recreation
ation of various crops, especially gourds [9].

tant role in the saturation of the Caspian Sea waters with toxic components is played by the
atmosphericC transfer of harmful exhaust gases from motor vehicles and industrial gas emissions, as well as
transport traffic in the Caspian Sea. In addition, during the modern period in the Caspian Sea, which is rich
in hydrocarbon reserves, works on the exploration and development of oil and gas fields are carried out [10].
This, in turn, will increase the number of tanker traffic in the future and serve as a potential source of pollu-
tion of surface waters with heavy metals, accompanying the processes of oil and gas production. Heavy met-
als are among the group of the highest priority harmful pollutants present in the waters of the Caspian Sea.
Such substances as manganese, nickel, zinc, iron, cadmium, lead, copper and their compounds have a feature
of long-term preservation and accumulation in water and in bottom sediments. Their danger is exacerbated
by the fact that they do not undergo chemical biodegradation, but only redistribute between abiotic and biotic
components and interact with them. On the one hand, the presence in moderate doses of heavy metals in fish

176 BecTHuk KaparaHgmMHCKoro yHmBepcuteTa



Analysis of the content of heavy metal ions ...

organisms is necessary, because they participate in biochemical processes and are a necessary source of en-
ergy for aquatic organisms. But on the other hand, if their concentration is higher than the maximum allowa-
ble, they have an antibiotic effect on the manifestation of life processes and cause genetic changes. In this con-
nection information about forms of existence, migration, and bioaccumulation of heavy metals in links of eco-
systems becomes especially urgent. Taking into account the urgency of solving the problem of pollution of the
environment with heavy metals, the purpose of studying the background content and migration of heavy metals
in the soil cover of the coastal zones of the northern coast of the Republic of Azerbaijan was set.

Experimental

The sources of factual information were the materials of our own field studies on the presence of heavy
metals in the coastal zone of the Caspian Sea in the northern direction of the Apsheron Peninsulg, which
were carried out........ 2021-2022 with...... Samples were taken from 0-20 cm, 20-50 cm and 505100 cm
depths. Soil samples were packed in polyethylene bags and appropriate labels were attache

The soil sampling technique for detecting the content of heavy metal ions andth

AN

sponded to GOST 17.4.4.02-2017; GOST R 53218-2008; GOST R 50683-94 [11-13].

Experimental studies were performed on the AAS vario 6 instrument of “Anal
the influence of background at ETA and the level of errors due to multiple sam ons, we decided to
reduce the sample weight from 0.5 to 0.1 g (for Cu, Zn, Pb, Cd, Cr, Ni, Co) an incr the sample solu-
tion volume. The sample suspension was preliminarily calcined in order t se the organic basis of
the sample. Treatment of the sample with hydrofluoric acid provides re ilicon from the solution.
Next, the sample was treated twice with a mixture of acids HNOs: HCIN13). w heated to wet salts. The
wet salts were transferred to V = 50 ml of 0.2 % HNO;. Thega s@lution thus obtained was ready for
measurement in ETA. Absorption was carried out in a graphite& ated with an electric current, in

>. To reduce

which sample atomization and formation of atomic vapor o spectrometer uses a transverse-heated
graphite furnace, which is the main unit of the electro,ther, izef. Monochromatic radiation of the el-

termining metals from the obtained solutions are a . Slit width of the monochromator was 0.8 nm.
The supply voltage of the photomultiplier tgbe was 362 V, the lamp current was 3.0 mA. Measurements
were performed in an argon atmosphere; a detiterium background corrector was used. The resonance line of
324.8 nm was used. To determine the ele omposition we used the method of calibration graph and as
a reference solution — an aqueous of Cu (1) ions in sulfuric acid. Graduated solutions of known
concentration were prepared bance was measured, by the results of these measurements the
graduation diagram was made. es§ of definitions was checked with the help of the reference sample
taken from territory of the Botagic den of Baku city. Analyzed 5 samples SDPS-1, for each sample per-
formed series n = 4, the e ae range + 10 %, with confidence probability P = 0.95. The results corre-
spond to the certified v@lue

Results and Discussion

tration levels of heavy metals (Cu, Zn, Pb, Cd, Cr, Ni, Co) in the soils of flooded
N-W) and northeast (N-E) directions of the Apsheron peninsula were conducted at a
the Buzovna, Sumgait, Novkhana areas and the data are summarized in Tables 1-3.

Table 1
Content of heavy metals in soils of the N-W direction (Novkhany)
of the coastal zone of the Apsheron Peninsula
Land Cut | Depth of sam- Content of heavy metals, mg/kg
Ne pling, cm Cu Zn Pb Cd Cr Ni Co
1 2 3 4 5 6 7 8 9
Clarks 20 50 10 0.1-1.0 70 40 8
0-20 18.9 78.6 12.6 0.9 44.8 29 2,7
Ne 01 20-50 19.0 78.6 12.6 0.9 44.8 29.3 2,72
50-100 23.6 78.6 12.5 0.9 44.8 29.2 2,7
Average data 20,5+0,1 78.6+0.1 12.6+0.1 0.9+0.1 44.8+0.1 29.2+0.1 2.7+0.1
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Continuation of Table 1

Content of heavy metals in soils of N-W direction (Sumgait) of the coastal

1 2 3 4 5 6 7 8 9
0-20 19.6 69.3 13.9 1.0 51.1 33 5,6
Ne 02 20-50 19.7 69.02 13.7 0.98 50.4 30 54
50-100 19.7 69.3 13.6 0.99 50.4 31 54
Average data 19,7+0,1 69.2+0.1 13.7+0.1 1.0+0.1 50.6+0.1 31+0.1 5.5+0.1
0-20 21.6 73.4 11.6 1.0 43.4 26.7 4,7
Ne 03 20-50 21.1 73.0 115 0.9 42.7 26.5 4,4
50-100 20.0 73.1 115 0.7 42.7 26.4 4,3
Average data 21,2+0,1 73.2+0.1 11.540.1 0.840.1 42.9+0.1 26.5+0.1 4.5+0.1
0-20 28.7 74.9 13.8 1.1 65.8 37.0 7,4
Ne 04 20-50 28.4 74.7 13.7 1.1 65.45
50-100 28.3 74.3 13.5 0.98 64.75
Average data 28,5+0,1 74.6+0.1 | 13.7+0.1 1.1+0.1 65.3+0.1
0-20 26.0 62.9 12.8 1.3 59.2
Ne 05 20-50 25.7 62.5 12.7 1.2 58.4
50-100 25.6 62.6 12.7 0.9 58.4
Average data 25,7+0,1 62.7+0.1 12.7+0.1 1.1+0.1 58.7+0 1 7.2+0.1
Table 2

e Apsheron Peninsula

Land Cut Depth of
No sampling, cm Cu Zn Cr Ni Co
Clarks 20 50 70 40 8
0-20 28.9 89.9 49.0 13.9 3,5
Ne 6 20-50 28.7 90.0 48.6 13.7 3,1
50-100 28.6 90.0 47.9 13.7 3,1
Average data 28.7+0.1 | 89.9+0.1 48.5+0.1 | 13.7+0.1 3.2+0.1
0-20 32.9 93.9 80.2 44.8 8,8
Ne 7 20-50 32.7 93.4 . 79.4 445 8,6
50-100 32.6 13.2 1.2 79.1 44.3 8,6
Average data 32.7+0.1 13.3+0.1 1.3+0.1 79.6£0.1 | 44.5+0.1 8.7+0.1
0-20 30.5 15.8 1.3 103.25 53.0 9,4
Ne 8 20-50 30.3 15.4 1.1 102.6 49.8 9,3
50-100 , 15.2 1.1 102.6 50.0 9,1
Average data 30. 4+0.1 15.5+0.1 1.2+0.1 102.9+0.1 | 50.9+0.1 9.3+0.1
0-20 89.5 16.8 1.5 112.0 39.1 76,7
Ne 9 89.4 16.1 1.3 111.3 38.6 76,5
89.2 16.1 1.2 110.6 38.3 76,2
. 89.4+0.1 | 16.3+0.1 1.3+0.1 | 111.3+0.1 | 38.7+0.1 | 76.5+0.1
26.7 72.9 12.5 1.3 79.1 29.8 53,6
26.5 72.8 12.6 1.2 78.4 29.7 53,5
26.3 72.6 12.0 1.2 78.1 29.6 53,4
26.5+0.1 | 72.7£0.1 | 12.4+0.1 1.2+0.1 78.5+0.1 | 29.7+0.1 | 53.5+0.1
Table 3
The content of heavy metals in the soils of the N-E direction (Buzovna)
of the coastal zone of the Apsheron peninsula
Land Cut Depth of Content of heavy metals, mg/kg
Ne sampling, cm Cu Zn Pb Cd Cr Ni Co
1 2 3 4 5 6 7 8 9
Clarks 20 50 10 0.1-1.0 70 40 8
0-20 16.2 8.6 9.5 0.9 65.4 39 4,6
Ne 11 20-50 16.1 8.4 9.3 0.8 64.4 37 4,1
50-100 16.1 8.3 9.3 0.6 63.4 38 4.4
Average data 16,1+0,1 8.4+0.1 9.4+0.1 0.7+0.1 64.4+0.1 38+0.1 4.4+0.1
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Continuation of Table 3

1 2 3 4 5 6 7 8 9
0-20 18.7 39.7 8.5 0.9 58.8 36.8 4,7
Ne 12 20-50 18.4 39.4 8.2 0.7 58.4 36.5 4,5
50-100 18.3 39.2 8.3 0.6 57.7 36.7 4,1
Average data 18,5+0,1 39.4+0.1 8.3+0.1 0.7+0.1 58.3+0.1 | 36.7+0.1 4.440.1
0-20 16.7 36.9 10.9 0.7 63.7 41.6 5,9
Ne 13 20-50 16.5 36.6 10.7 0.4 62.6 41.3 57
50-100 16.5 36.2 10.8 0.5 61.6 41.2 5,6
Average data 16,6+0,1 36.6+0.1 10.8+0.1 0.5+0.1 62.6£0.1 | 41.4+0.1 5.7+0.1
0-20 20.8 55.5 10.0 1.2 66.1
Ne 14 20-50 20.4 55.3 9.7 1.1 66.5
50-100 20.4 52.2 9.6 1.1 65.1
Average data 20,5+0,1 55.3+0.1 9.7+0.1 1.1+0.1 65.9+0.1
0-20 13.9 44.3 8.9 0.6 48.3
Ne 15 20-50 13.4 44.7 8.5 0.4 47.2
50-100 13.6 44.2 8.1 0.4 46.2
Average data 13,6+0,1 44.4+0.1 8.5+0.1 0.5+0.1 47.2+0

swer about the degree
ldrks of soils. According to

the data on the content of heavy metals the researched soils of the coastal t jes of the Caspian Sea N-W
and N-E directions of the Apsheron peninsula can be grouped decougi the degree of concentration. The

These parameters show the levels of heavy metals content, but do no
of relative enrichment of soils with certain trace elements in comparison

N-W directions of the Apsheron

content of heavy metals (averaged over depth) in the soils of th
peninsula coastal zone is reflected in Figures 2 and 3.
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eavy metals (averaged over depth) in soils of the N-W direction
of the coastal zone of the Apsheron Peninsula
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Figure 3. Content of heavy metals (averaged over depth) in soils of the N-E direction
of the coastal zone of the Apsheron Peninsula
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Zinc, copper, and cobalt have the highest concentrations compared to other trace elements. Presumably,
among the reasons mentioned above, the content of heavy metals in soils also varies depending on the loca-
tion of key areas from sources of technogenic release. Thus, deepening to the N-W direction of coastal zones
of the peninsula concentration of copper and zinc in 1.8 times, and cobalt in 9.5 times exceeds the really
permissible concentration according to clarks, generally accepted MAC.

Farther to the north at 500 meters their concentration is by order of magnitude higher: zinc —
93.4+72.6, cadmium — 1.3+0.12 (mg/kg). In the north-western direction, the concentration of copper is
markedly high, amounting in the upper part of the soil (0-20 cm) — 36.9 mg/kg, which exceeds the permis-
sible standard of 1.8 times. Along the eastern direction along the coastal zone, the concentration of heavy
elements decreases, being: zinc — 55.3+8.4, cadmium — 1.1+0.5, copper — 20.5+13.6 (mg/kg). Probably,
the excess of the concentration of elements in the soils, located in the western direction compared with a
point on the eastern direction (section number 15), is associated with an increase in the number of s
man-made pollution. To date, the prevailing power of industrial potential (over 70 %) i

2.5 % of the total area of Azerbaijan, is located mainly in the territory of two cities —% yit.
The concentration of such a large number of oil refining, petrochemical, oil productio Il pe-
troleum engineering enterprises in a limited territory has had a negative impact on thé’e f this region
[14].

Many heavy elements tend to be washed off the soil surface and accum in ower layers, and

which makes it very difficult to clean up [15].
The next group should include lead, indicators of which are close t@,c
high values in sediments, in some cases exceeding the geochemigal ack
Lead concentration, which requires only strongly humusifie& fixed, is close to clark units in

cadmium tends to accumulate in the upper soil layer and is poorly degra in natural environment,
s. This element has rather
und.

~

Novkhana and Buzovna area (13.7+11.5 mg/kg and 10.8-8, respectively), exceeding MPC almost
1.7 in the western direction. The slightly increased le rds the direction of Sumgait is probably
due to the impact of the rise of highly saline chloride

Chromium, copper, cobalt and nickel have higher co elements in soils. The chromium content in
the Sumgait area is almost 1.6 times and cobalt 9°§times higher than the permissible norms in all directions
of the superphosphate plant close to the Sumgait city?

Conclusions

Based on an analysis of the literature tual data obtained, we can judge that the geochemical situ-
ation of the studied semi-desert coa s Absheron peninsula in general is unfavorable for the migration
of most trace elements, especiall tals deposited here, mainly in the form of insoluble hydroxides
and carbonates.

Under the influence o i e average content of heavy metals (Cu, Zn, Pb, Cd, Cr, Ni, Co) in the
soil profile (0-100 cm de oded soils increased on average 2.7 times, with Cu, Zn, and Co predomi-
nantly accumula .

The soil cove astal zone of the NW direction of the Apsheron peninsula is characterized by in-

ompared with previous years) of heavy metals, especially Cu, Zn, Pb [16, 17].
vePof the Caspian Sea and, as a consequence, periodic flooding of the coastal area by

sea W, ; an increase in the concentration of heavy metals in the soil of coastal areas and this
incgéa | ot critically negative, but requires specific measures to eliminate the effects of heavy
meta astal zones of the Absheron peninsula.
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H.T. Anuesa, a B, P.11. Mamenosa, C.51. I6agoBa
AniuepoH TyOeriti ik OeJiiringeri :karajiay aiiMaKTapbIHIAFbI
ay aJIJT1 HOHAAPBIHBIH KYPaMbIH TAaJ11ay
Maxkana AmnmepéH TiHIH CONTYCTIK OeIiriHeri arajnay aiiMaKTapbIHBIH ayblp METaIJapMEH Xep

3epTTeyre apHajraH. XajibIK YIIiH JeMalblc aiMarbl PETiHAE KBI3MET €TETiH
ay aliMakTapblHBIH YJIbl 3aTTAapMEH JIaCTaHybl YJIKCH alaHAayIIbUIBIK TYFbI3a/Ibl

conTycTik Gemiringeri aptypii aynanaapaarel (bysoBna, Cymrant, HoBxaHa) aysip
paMblHa CaNBICTBIPMANbl TAJAAy JKYPTi3iUiAi JKoHE ONapblH JKMHATYBIHBIH OOKaMJIbI
IKTanbl. TyOeKTiH CONTYCTIK-0aThIC JKOHE CONTYCTIK-IIBIFBIC OOJIIKTepiHAEri 3epTTENreH

MBICTBIPFAH/Ia €H JKOFapbl KOHIEHTpauusra ue 60sapl. TyOeKTiH CONTYCTIK-0aThic OaFbITBIHIAFbI MBIPBILI
MEH MBIC KOHIICHTPAIIMACHI KaJIIbl KaObUIIaHFaH HOpMaJapMeH CallbICThIpFanaa cokikecinme 1,5 sxone 3-3,5
ece apragpl. 0-100 cM TepeHmikTeri cy 0ackaH TONbIpaKTapAarbl ayelp MeTangapisiH, acipece Ni, Cd, Pb
oprama Meiuiepi Kacnuii TeHi3iHiH cynapsIMeH jkarajay ayAaHIapbiH Cy 0acy HOTIIKECIHIE OpTa eCcernmeH
2,7 ece ecTi. AybIp MeTanAap IbIH KaIIbl KYPaMBIHBIH MOHI COJTYCTIK-0aThIC OAaFBITTa MAKCUMYMFa KETE/Ii.

Kinm ce3dep: nactany, ayelp Mertanmap, Kacmmii TeHi3iHIH 3KOXyienepi, TEHI3 AEHIeHiHIH ayBITKYBI,
JKarayiayJarbl TOMBIPAKTap, TOMBIPAK Cy OACyBIHBIH CallIapbl, JKaranay 9KOJIOTHSICHI, YIIbl KOMIIOHEHTTEP.
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H.T. Anuesa, P.A. Cansiros, P.1. Mamenosa, C.51. M6amoBa

AHaJu3 coiep:KaHUs MOHOB TSKeJIBIX METAJLIIOB
B NPUOPEKHBIX 30HAX CEBEPHOI YACTH ATIIIEPOHCKOTO MOJIyOCTPOBA

CraThsl TIOCBSIIIIEHA HCCIIEMAOBAHMAM 3arpsS3HCHUS TSDKETBIM METAJUIOM MOYBEHHOTO ITOKPOBA NPHOPENKHBIX
30H CEBEPHOM 4YacTH AIIIEPOHCKOTO MOJIYOCTpOBa. 3arps3HeHHe NpHOpexHbIX 30H Kacmumiickoro mops,
CIy)KalluX B OOJIbLICH CTENCHU PEKpealliOHHON 30HOM /Ul HAaceNeHHs, TOKCHYHBIMH BEIIECTBAMH BBI3BIBACT
0OMBIIYI0 032004E€HHOCTh, M AN PEIICHUS 3TOH MpoOiaeMbl HEOOXOOMMBI MEPUOIHYECKHUE HCCICIOBAHHSA
3THX 30H Ha HAJIM4YME TSXKETBIX METaJIoB. BriepBrle ObUT MPOBEEH CPAaBHUTENBHBIN aHANU3 COEpPIKAHUS TSI-
JKETIBIX METaJUIOB B pa3HbIX paiioHax (by3oBHa, Cymrant, HoBXxaHBI) ceBepHON 4acTH AMNIIEPOHCKOTO IOITY-
0CTpOBa M HaMeYeHHI IpeIoaraeMble IPUINHBI UX HakoIuieHus. Mccieryemble OYBEl B ceBepO-3ara Hoit
M CeBEpO-BOCTOYHOM YaCTSX MOIYyOCTPOBA CIPYNIINPOBAHEI IT0 CTENEHH KOHIEHTPANH TSDKEIBIX METalIOB B
3aBHCHUMOCTH OT TIIyOWHBI HccieayeMbIx mouB. [uak (77,0 Mr/kr, npu royoune 0—16 cM, mepeceue
Mens 1 kanmuit (88 mr/kr u 0,36 mr/kr npu riuyounne 0-20 cM, nepecedenune # 05) nmenn cagpie
KOHIIEHTPallUk 10 CPAaBHEHHWIO C APYTUMH MHKpo3JIeMeHTaMH. KOHIEHTpaluy IHKAa H MeJ ce
3aIaJ HOM HaIpaBJICHHUHU ITOJyOCTPOBAa yBeIW4IuBatoTcs B 1,5 u 3-3,5 paza cOOTBETCTBEHHO IQ.Cpa

oOmenpuHATEIMEA HopMaMu. CpeiHee coepKaHue TSHKENbIX MeTainioB, ocobenHo Ni, Cd, P, a BIX

mouyBax Ha rayouHe 0—-100 cM, yBenmu4miioch B cpenHeM B 2,7 pasza B pe3ysbTare 3aTo €KHBIX
paiionoB Bomamu Kacnmiickoro mopsi. 3HaueHHe 0OIIero KOJMYECTBa TSDKENBIX MeTa. JOCTHrag¥ MaKCH-
K

MyMa B CEBEPO-3allaJHOM HaIlpaBJICHUU.

Knrouesvie cnosa: 3arpsA3HCHUE, TAXKEIIBIE METAJJIbl, SKOCUCTEMbI Kacnwuiick OaHus YpPOBHA

MopH, HpI/I6pe)KHLIe IIOYBBI, ITOCJICACTBUS 3aTOIIJICHUS ITIOYB, DKOJIOTUA Oeper WHHH, TOKCUYHBIC KOM-

¢

IIOHCHTHI.
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