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Pesiome

Lienbto uccnesoBaHui 6bl10 onpegeneHue 3arpAsHEHUA LOHHOIO OT/I0XKEHMUA
TAXENbIMW METaNINIaMU BOKPYF UCCKYCCTBEHHbIX ocTpoBoB A u D, rge c octposa D
naetT [obblun yrneBpofopPOAHOrO CbipbA MOACONEBOM TO/WM, a C ocTpoBa A
nobblva He HayaTta. MccnepoBaHUA NMPOWM3BOAMAUCH ANA CPABEHWUA COAEpPNKaHWA
TAMXKEJIbIX METaNINI0B B AOHHbIX OT/IOMEHUAX BOKPYT MCCKYCCTBEHHbIX OCTPOBOB.
Matepuan u metogbl. M3ydeHbl COAEPXKaHUA TAMKENbIX MeTannos Kaamuin (Cd),
xpom (Cr), megpb (Cu), keneso (Fe), HuKenb (Ni), ceuHey, (Pb), UMHK (Zn) B AOHHOM
OT/IO}KEHUWN B palloHe MUCKYCCTBEHHbIX OcTpoBOB A 1 D. B 1abopaToOpHbIX YCAOBUAX
npobbl 06pabaTbiBaAUCh CTAaHAAPTHBIM METOAOM W WM3MEpeHMe CcopepKaHuA
TAaxenbix metannos Cd, Cr, Cu, Fe, Ni, Zn npoussoguamcb Ha UCM-MC cnekTpomeT-
pe, a Pb Ha aToMHO-abCcoOpOUMOHHOM CNEKTPOMETPE C INEKTPOMETPUYECKOM aTo-
musaument ContAA-600 c ruapuaHol npuctaBkoi HydrEA System Batch Mode HS 55
modular.

Pesynbtatbl. B 2017 r. cpegHAA KOHUEHTPALUMA BCEX MCCAEA0BaHHbIX 3/1EMEHTOB B
pavioHe ocTpoBa D Bblilwe, Yem B paioHe ocTpoBa A.

3aKkntoueHue. Bo Bcex cesoHax uccnegoBaHuii npesbiweHune MAK Bcex noantotaH-
TOB He 0BHapy»KeHo.

Kniouesble cnoBa
KaszaxctaH, KawaraH,
OT/I0XKEHMeE.
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Abstract

Aim. The aim of the research was to determine the pollution of bottom sediment
with heavy metals around artificial islands A and D, where hydrocarbon raw
materials from the subsalt stratum are being extracted from island D, and where
production has not begun from island A. Investigations were carried out to compare
the content of heavy metals in bottom sediments around these artificial islands.
Material and Methods. The content of heavy metals Cd, Cr, Cu, Fe, Ni, Pb and Zn in
the bottom sediment in the region of artificial islands A and D was studied. Samples
were processed under laboratory conditions by standard methods. Measurement
of the content of heavy metals Cd, Cr, Cu, Fe, Ni and Zn was made using an ICP-MS
spectrometer, and of Pb was made using a ContAA-600 atomic absorption
spectrometer with electrometric atomization (with a HydrEA System Batch Mode
HS 55 modular hydride attachment).

Results. In 2017, the average concentration of all studied elements in the region of
island D was found to be higher than in the region of island A.

Conclusion. In all seasons of the research, values in excess of the Maximum Permis-
sible Concentration (MPC) of all pollutants was not found.

Key Words
Kazakhstan, Kashagan, artificial island, heavy metals, bottom sediment.
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A. KeHxeranves u dp.

HOr Poccuu: akonorma, passutne 2019 T.14 N 3

BBEOEHUE

[OHHble 0CagKu ABNAIOTCA AENOHUPYIOLWeN cpeaon, U mx
XMMWYECKMI COCTaB OTPaAXKaeT [0/ronepuoamnyeckne 3a-
KOHOMEPHOCTU. 3TO HenpocTas BCEOXBATbIBAOLWLAA CUCTe-
ma, 0bpa3oBaHHaA HaHECEHWEeM W OT/IOKEHUEeM Ha AHO
BOAOEMOB Pa3HbIX HEOPraHWYEeCKMX M OpraHUYecKkux Be-
LwecTs B UTore GU3nYECKMX, XMMUYECKMX U BUONOTUYECKUX
npoueccos. Bce 310, Kpome addeKTa HakonNeHUs, NPUBO-
ONT K BOSMOXKHOCTU MPOTEKAHUA MeANEHHbIX Peakuui no
06pa30BaHNI0 HOBbIX XMMMUYECKUX COEAUHEHMUIN, TOKCMY-
Hble CBOWMCTBA KOTOPbIX MHOrAA MOryT 6biTb Honee Bbico-
KMMU, YEM Y NEPBUYHbIX NPUPOLHbIX coeanHeHun [1].

[loHHble OTNOXEeHWUA NpeacTaBAAOT cobOM CAOXK-
HYHO MHOTOKOMMOHEHTHYIO CUCTEMY, KOTOpas B 3aBUCUMO-
CTM OT BHYTPMBOAOEMHbIX MPOLECCOB, COPOLMOHHbIX
CBOMCTB CaMMUX OT/IOXKEHUI, naHawadTHbIX ocobeHHoCTen
BOA0CO0POB, @ TaKKe CBOMCTB BELLECTB, MNOCTYMNaOWMX B
Hee, MOKeT BbiTb HaKOMUTENEM XMMMYECKUX BellecTs (B
YaCTHOCTM TAMKE/bIX METANN0B) U UCTOYHUKOM BTOPUYHOTO
3arpsasHeHuns BogHoro obbekra [2].

K umcny npuopuTeTHbIX 3arpA3HAIOWMX BellecTs
[OOHHbIX OT/NIOXKEHUIM Hapady C COeAMHEHUAMM OpraHuye-
CKOTO MPOMUCXOXKAEHUA (necTuumabl, HedTeNnpPoAyKTbl M
T.4.) OTHOCATCA TAXeNble MeTannbl. B oTanumne ot opraHu-
YECKMUX 3arpasHAWMX BELLEeCTB, NoABepratoLmxca npo-
LeccamM pasfioXKeHus, MmeTaibl CNocobHbl NUWb nepepac-
npeaeneHnto mMmexay OTAe/IbHbIMWU KOMMNOHEHTaMWU BOZA-
HbIX CUCTEM, OHM CYLLECTBYET B pasHbIX popmax 1 pasnuny-
HbIX CTeNeHAX okmcaeHua [1].

Taxenole MeTannbl, ABAAACL COCTABHOM 4acTbio
rpyHTa, NonajatoT B opraHM3mMbl HeHTOoCcoB, fganee pbib u
Nno TPOPUYECKMM LLensam B NULLY YeN0BEKa HaKan/MBasch B
KOCTAX M TKaHAX. OueHKa 3arpasHeHua LOHHOTO OT/IoXKe-
HUWA CyLLEeCTBEHHO 3aTpyAHeHa Tem, YTO A/ HUX OTCyT-
CTBYET NOHATUE «NpeaesibHO AOMYCTUMbIE KOHLEHTPALMUMUY»
(NAK), 4yTo cBA3AHO C CAHUTAPHO-TOKCUMKONOTUYECKOM CyLL-

HOCTbIO J@HHOrO nokasarens [1].

Kacnuiickoe mope npeacrasnaetr coboi yHUKanb-
HbI NPUPOAHBIA KOMMNAEKC, ABAAETCA MECTOM 0buTaHuA
pefKux BWAOB PacTeHUM, NTUL, LEHHbIX MPOMbICNOBbLIX
BMAOB pblb, MaeKkonuTatowmx [3].

Kacnuiickoe mope ABNAETCA UCTOYHUKOM YrNeBo-
[0POAHOrO Cbipbs — HedTH 1 rasa [3].

B HacToswee Bpema Kacnuitckoe mope 6bi10 pas-
aeneHo MpUKacnMNCKMMK rocyaapcTBamm Ha 5 ceKTopos,
Ha KOTOpPbIX NPoBOAATCA HedTerasonouckoBble paboTbl U
ux pobbiya. B KasaxctaHckom cekTope Kacnuitckoro mops
OTKPbITbl W pa3pabaTbiBaloTcA KpynHble HedTerasosble
CTPYKTYypbl - KawaraH, KaipaH, AkToTbl, Kanamkac mope 1
Aap.

N3yyeHne copepkaHna TM B OOHHbIX OT/I0XEHUA
BblLUEMEPECUNEHHBIX CTPYKTYpax Hamu NpoOBOAMNUCL C
2000 r. B BeCeHHW, NIeTHUA U OCeHHWe nepuoabl M
BbIABNIEHbl, YTO B OCEHHWI nepuop cofep:kavve TM
YMEHbLUAETCA MO CPAaBHEHUIO C IETHUM nepuogom [4].

CopepiKaHue 3arpsasHALWUX BELLeCcTB B AOHHbIX
OTNOXKEHUAX He pernameHTupyetca [5], a B NOCTCOBETCKOM
NPOCTPaHCTBe OHa cpaBHMBanach ¢ MNAK gna nousbl.

B 3apybe)KHOW MpaKkTMKe gasi HOPMUPOBAHMA Ka-
YecTB AOHHOTO OT/IOXKEHWUS CAYXKAT «rOMNAHACKME INCTbIM
XOpoLwo mn3BecTHble B Poccuiickon Pepepauumn no ux uc-
No/Ib30BaHMUIO B eXerogHunkax «Kauecteo MOpCKUX Boa no
reoXMMUYECKMM MOoKasaTenaM» A1a COMNOCTaB/leHUA coaep-
YKaHWUA 3arpA3HAIOWMX BeLecTB YCTAaHOBAEHHbIM A0MyCTU-
MbIM KoHUeHTpaumam (AK) [6]. Opyroi noaxoa, peanunsye-
MbIi MUHUCTEPCTBOM OKpY»KatowWwen cpeabl U BOAHbIX pe-
cypcoB PK, BbiaenseT KOHLEHTpaLMK MOJIOTAHTOB, HUXKe
KOTOPbIX TOKCMKONIOTMYECKOe BO3AENCTBME Ha BOAHblE Op-
raHuMsmbl He npoasasetca (ISQGs — Interim Sediment Quality
Guidelines), u 3HaueHMWe, Bbile KOTOPbIX 3ddEKTbl A0CTO-
BepHO Habnwogatotca (PELs — Probable Effekt Levrls) [7].
3HauyeHMe 3TUX MOKasaTesnel npuseaeHbl B Tabauue 1 [5].

Ta6bauua 1. lonyctmble KoHUeHTpaumu (AK), BpemMeHHble NoKa3aTeNnm MOPCKMX AOHHbIX OTN0XeHUH (ISQGS), ypoBeHb

BeposaTHoro apdekTa (PELs) [5]

Table 1. Maximum Permissible Concentrations (MPC), temporary indicators of marine bottom sediments (Interim Sediment

Quality Guidelines ISQG) and probable effect levels (PEL) [5]

Hopmupyemblie nokasatenu
Normalised indicators

dnemeHT, MKr/r
Element, ug/g
Zn Cu Pb Cd Cr Ni

Honyctumble KoHueHTpaumm (AK) / Maximum Permissible Concentrations (MPC) 140 36 85 0,8 100 35

BpemeHHble NoKasaTeNm MOPCKMX AOHHbIX OTA0XeHuu (ISQG) /
Temporary indicators of marine bottom sediments (1SQG)

124 18 30,2 0,7 523 -

YposeHb BeposaTHOro apdekra (PEL) / Probable effect level (PEL) 271 108 112 4,2 160 -

PaHee cocTOAHMA [OOHHOrO OT/IOXKEHUA CeBepo-
BOCTOYHOW 4acTu KasaxcTaHckoro cektopa Kacnuiickoro
Mops onucaHbl B paboTax [8; 9].

B pabote [8] oTmeuyeHO, YTO B paioHe CTPYKTypbI
Tro6-KaparaH He BbIABAEHO yXyAWEeHWEe COCTOAHUA LOHHO-
ro otnoxeHus. A B pabote [10] cpaBHMB NOJIyYEHHbIE pe-
3ynbTathl ¢ (AK) [6] ycTaHOBUAM, YTO coaepsKaHue Kaamua
B 2016 r. oka3anocb Ha yposHe 1,0 mr/kr, T.e. Habnoaaet-
CA NpeBbllleHne AoNYCTUMOM KOHLUeHTpauun B 1,15 pasa.

Lensto  wccnepoBaHuit  6bino0  onpeaeneHune
3arpA3HEeHNA AOHHOTO OT/IOXKEHUA TAXKEAbIMU MeTaniamu
BOKPYI MCCKYCCTBEHHbIX 0CcTpoBoB A 1 D, roe ¢ octposa D
naet pobblua  yrneBogOPOAHOrO  Cblpbsi  MOACO/EBOM

TO/IWM, A € ocTpoBa A fobblua He HavaTa. MccnepoBaHus
NPOU3BOAMANCL AONA CPABEHUA COAEPXKaHUA TAMKENbIX
MEeTa/IZIOB B AOHHbIX OT/IOXEHUAX BOKPYF UCCKYCCTBEHHbIX
OCTPOBOB.

Obvekm u memoOsl ucciedosaHusA. ObbeKkTom
nccnenoBaHWA ABNANUCHE AOHHbIE OTNIOXKEHUA OTOBbPaHHble
No NepUMETPY UCKYCCTBEHHbIX OCcTpoBOB A 1 D, Ha paBHbIX
PacCTOAHMAX OT OCTPOBOB, Ha COAEp)aHMe TAMKEeNbIX
meTtannos Cd, Cr, Cu, Fe, Ni, Pb, Zn.

OT160p Npob6 [OHHOTO OTNOXMEHUA NPOM3BOAMUACA
aHoyepnatenem lNetepcoHa ¢ naowaabto 3axsata 0,025 M,
B nabopaTopHbix ycnoBuAx npobbl obpabaTtbiBanuch
CTaHAAPTHBIM  METOAOM W  U3MEpeHWe CoAep)KaHuA
TAaxenbix metannos Cd, Cr, Cu, Fe, Ni, Zn nponssoaunnco
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Ha WCMN-MC cnekTpomeTpe, a Pb Ha aTomHoO-

abcopbUMOHHOM CMEKTPOMETPE C 3/EKTPOMETPUYECKON
atomusaumerr ContAA-600 ¢ ruapuaHOM nNpuCTaBKoM
HydrEA System Batch Mode HS 55 modular, 0,02 mr/kr.

MONYYEHHbDIE PE3Y/IbTATbl U UX OBCYXKAEHUE
MccnepoBaHnA NpoBOAMANUCH C YeTbipex CTOPOH Ha pas-
JINYHBIX PaBHbIX pacctoaHMAx ocTtposoB A n D ¢ 16 craH-
Luu, T.e. OT OCTPOBa B OAHOM HanpasAeHUU Ha 4 paccTos-
HUAX.

CpepHAA KOHLLEHTPALMA BCEX UCCNeA0BaHHbIX d/1e-
MeHTOB B paioHe octposoB A 1 D B 2017 r. no ce3oHam B
HaBWraLUMOHHbIN Nepuos NpeacTaB/ieHa B Tabanuax 2 u 3.
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Kak Buanm mns tabnuubl 2 B paoHe ocTposa A, ec-
Y cpefiHee 3HavyeHue coaepKaHua KagMna yBenmumnsaeT-
CA OT BECHbI K JIeTy, @ K OCEHW MAET CHUMKEHWe, TO coaep-
KaHMe Xpoma, Meaum, Kesesa U HUKens HaobopoT oT Bec-
Hbl K OCEHWM YMEHbLUAEeTCA, CBUHEL, U UUHK YMEeHbLUAeTca K
NeTy, 3aTem HaumHaeT pacth. KapTuHa B palioHe OocTpoBa
D, Bbirnagut cneayrowmm obpasom: cogeprkaHune Cd, Cu m
Zn pacTeT K NleTy U HaunHaeT ybbiBaTb K OCEHU, TO coaep-
YKaHWe OCTasIbHbIX 3/1EMEHTOB YMEHbLUAeTCA OT BECHbl K
nety. 3TM U3MEHEeHUA OTYETIMBO BUAHbI Ha PUCYHKax 1 n
2. MNonyyeHHble pe3ynbTaTbl C LENbI0 OUEHKU BAUAHUA
cpasHusatotca ¢ MAK gna noysbl.

PucyHOK 1. CpeaHan KOHUEHTpaLMaA cofeprKaHua TAKeNbIX MeTannos no 16 ctaHuuam HabatogeHUs no ce3oHam B palioHe

octpoBa A

Figure 1. Average concentration of heavy metals in 16 observation stations by season in the area of island A
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PUCYHOK 2. CpeaHAn KOHLUEHTpaLMA cofeprKaHusa TAKeNbIX MeTannos no 16 ctaHumam HabatogeHUs no cesoHam B palioHe

octposa D
Figure 2. Average concentration of heavy metals in 16 observation stations by season in the area of island D

Pe3ynbTaTbl 3HaYeHUs CPeaHUX KOHUEHTpaLuMi BCeX WC- D Bbilwe, yem B palioHe ocTpoBa A. CpaBHeHus c MNAOK ann
CcNefoBaHHbIX 3/1IEMEHTOB B paiioHe ocTposos A u D npeg- noYBbl MpeacTaBneHbl Ha puUcyHKe 3. U3 pucyHKa BMAHO,
cTaBfieHbl B Tabavue 4. U3 Tabavubl Y4eTKO BUAHO, YTO YTO NpeBbIWeHne JONYCTUMOM HOPMbI He BbISIBNEHO.

cpeaHAA KOHUEHTpaumna Bcex MeTannos B paHOHe OCTpoBa
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PucyHok 3. [Inarpamma cpeaHux 3HauyeHui cogepaHua no 16 CTaHUMAM TAXKENbIX METaNNoB B PAiOHE MCKYCCTBEHHbIX
octposos AnD

Figure 3. Diagram of average values of the content of heavy metals at 16 stations in the area of artificial islands A and D

Kak BMAHO 13 Tabanubl 4 M pUcyHKa 3 NoYTH BCe nccneno- He 06HapyXeHOo, Kpome 04HOro cnydas GUKCMPOBaAHUA HA
BaHHble MOA/OTAHTbI B pailoHe ocTposa D Bbiwe, Yyem B CTaHLUMU coaeprKaHmna Xxpoma Ha yposHe ogHoro MAK.
paitoHe ocTpoBa A. Ha pucyHKax He npeacTaB/ieHa KpUnTo- Kak 1 B paHHMX uccnegoBaHusax, cogepxanHme TM K
rpamma ans xenesa, 7.K. [NAK ona Hero He ycTaHOBAEHa. OCEHW YMEHBLLAETCA, YeM B JIETHUIN Nepunoga,
3AKNIOYEHUE BUB/IMOTPADUYECKUIA CMNCOK
3arpsisHEHWE OKpyrKatlowen cpeabl, OCOBEHHO AOHHbIX 1.KypakunHa H.U., WnbirnHa H.C. OueHKa cocToAHUA
OT/IOXKEHUN  CEBEPO-BOCTOYHOM  YAaCTU  YHUKAJIbHOTO [LOHHbIX OT/IOXKEHUM NO pe3y/ibTaTaM KOHTPOJIbHbIX
BoAoeMa, Kak Kacnuiickoe mope TM saBnsaetca ogHMM U3 M3MEpPEHNIN KOHLLEHTPAL M 3arpA3HAIOLLUX BELLLECTB B
Ba)KHEMLWNX 3KONOrMyYecknx npobnem. Tak KaK AaHHbIN BOCTOYHOM YacTn ®uHckoro 3anusa // N3sectna CM6 MATY
uccnenyembli paoH OTHOCUTCS K MEJIKOBOAHOW 30He «J19TU». 2017. N 4. C. 72-78.
MOpA, NpW LWTOPMOBbLIX BeTpax OHa npeBpaLLaeTca 2.MupowHmnyeHko E.IM. OueHKa BANAHMA 3arpA3HeHns
WUCTOYHUKOM BTOPUYHOTO 3arpsA3HeHUs. [OHHbIX OT/IOMEHMI Ha Ka4ecTBo BoAb! B pekax //

CpeaHaAn KOHUEHTpaLuMsa BCeX MeTanNoB B palioHe MeKayHapOAHbI Hay4HO-UCCNEA0BATENbCKUIM XKYPHa.
ocTpoBa D Bbiwe, Yem B paiioHe ocTpoBa A. Bo Bcex ceso- 2013. N 4-2(11). C. 108-110.
Hax uccnenoBaHua npesbiweHue MK Bcex NonnTaHTOB 3.Kenrkeranues A., CapceHos K.K., KeHnxkerannesa [.A.
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