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BBeegeHune

ATMOC(hepHble ocafkn (AOXKAEBbIE U Tasble BOAbI), Bbinajarolime Ha KpPoOBNW 34a-
HUIA, OTBOAATCS CMCTEMOW BHYTPEHHMX BOAOCTOKOB 3a MpeAenbl 34aHuidi. HapyxHble
BOZIOCTOKM COCTOAT M3 XenoboB, KOTOpble COBMPAOT BOAY CO CKaTa KpbILW, N BOJO-
CTOYHbIX TPY6 C BOPOHKamMu, cOpacbiBaloLLMX BOAY Ha OTMOCTKY BO3/1e 3faHus. Ha-
PY>XXHble BOAOCTOKM 3[aHUii MMEOT CyLLeCTBEHHbIe HEOCTaTKMN, KOTOPble 0COHEHHO
oLLyUlaloTCA B MecTax, rfe Kaumar XapakTepusyeTtcs 4yepefloBaHWEM MONOXUTENb-
HbIX W OTPULATENBHBIX TEMMepaTyp BO3AyXa, W, Kak CnefcTeue, NPOUCXOAUT obmep-
3aHMe NPUEMHBbIX BOPOHOK, MOJIOMKa HaBeCHbIX TPyb6onmpoBofOB 0T 06pa3oBaHus
Nbja, 06pyLLeHe KapHM30B, Nopya oTAeNKy hacafos U T. n. [1]

AHann3 aHTMOo6/1eeHNTENTbHBLIX CUCTEM HApPYXHbIX BOAOCTOKOB

ABTOpaMn CcTaTbM 6bINO NPOBEAEHO 006CMefjoBaHNE HECKONIbKUX Mano3aTaXKHbIX
3paHnin r.bpecta ¢ He6OMbLLON NNOWAALI0 KPOBAMW, KOTOPble 060pPYAOBaHbI CuCTe-
Mamy  Hapy>HbIX BOLOCTOKOB. [10 npefoctaBneHHbIM COTpygHUKamMn XKPIY
r.Bpecta gaHHbIM, €XerogHo B 3UMHWIA Nepuoj NPOUCX0AUT obMep3aHne NOTKOB U
CTOSIKOB BOAOCTOYHbIX CUCTEM 3TWX 34aHWiA, a TakKe 06pa3oBaHue Nbfa Ha Kpbilue
B6/M3N BOLOCTOYHbLIX NOTKOB. BO Bpems oTTenenm NpoucxofuT NPOHUKHOBEHWE Ta-
N0 BOAbI 32 BOAOCTOUHBIE IOTKN W YBAXHEHWE HAapPY>HbIX CTEH 3[aHWii, 4To npu-
BOAWT K NPOHUKHOBEHWIO Barn B XW/ble NMOMELLEHUA, a TaKXXe MOCTeNeHHOMY pas-
PYLUEHWNIO KOHCTPYKLMW HApPYXXHbIX CTEH.

AheKTBHLIM CNOCO60M 60pbObI C 06/164EHEHMEM NMOBEPXHOCTM KPOB/AM U BOLOCTO-
KOB fAIB/ISIETCA MPUMeHeHNe KabenbHbIX CUCTEM 060rpeBa. ATU aHTUOGMELEeHUTENbHbIE
CUCTEMbI BOLOCTOKOB KPOB/W CNYXaT 419 NpefoTBpalleHns 06pa3oBaHus nbfa U cKar-
NVIBaHWS CHEra B 3VIMHEe BPeMA Ha KPOMKE KpbIL U B BOLOCTOYHbIX XKenobax. Vcnonb-

30BaHME HarpesaTefbHOr0 Kabens B CUCTEMAX 3aluThbl
KPOB/IM, BOAOCTOYHbLIX TPyO, >XenoboB W BOPOHOK OT
006pa3oBaHNsA COCY/IEK CHWXXaeT 3aTpaTtbl Ha PeMOHT
34aHnin 1 NpefoXpaHsaeT MewwexoL0B OT TpaBMaTM3Ma.

[ns «XONOAHOWM KPbIWW» C XOPOLIO W30A1POBaHHOW
KpoB/ieli NPO6aeMbl C MOABMEHNEM COCY/NiEK BO3HUKAIOT B
oTTenens. [19 npefoTepalleHns obpasoBaHusA COCYNEK U
3almMTbl 0T 06nefjleHeHNs BOAOCTOKOB YyCTaHaBnMBaloT
HarpeBaTe/fibHblli kabenb TOMbKO B BOAOCTOYHbIX XKES0-
6ax 1 Tpybax Kpbiwn (puc. 1).

PucyHok 1- Ka6enbHas cucTema ans «XonogHo! KpbILm»
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Mpu «Tennoi Kpbllie» C MAOXOR TennouM3onauueid KpoBaM NoTepu Tensia 4vepes
Heé NMPMBOAAT K MOSABNEHWIO M/OCOBOM TeMMepaTypbl MO4 CN0EM CHera Ha KpbiLle.
B aTom cnyuvae Bofa, 06pasytoLlanca npu TasHWM CHera, nonajaeT B XONOAHble Xe-
noba v BOLOCTOYHbIE TPYObI U Tam 3amep3aeT. [f TakuX Kpblll YCTaHaBNWBAIOT [j0-
MOSMIHUTENbHbINA HarpesBaTe/bHbIV Kabenb No Kpato Ans 060rpesa KpbIwu.

B KauecTBe npumepa: ANA TPeX3TaXHOro 3A4aHMA C NepumeTpoM Kposiu 100m
OPVMEHTUPOBOYHO Heobxoammo 250M kabens (yknagka B 2 cnosi Bkenobax u Bofo-
CTOYHbIX CTOfKax); CTOMMOCTb Kabens cocTaBUT B cpegHem 2600$, He BKtouvas
CTOMMOCTb MOHTaXa Kabens. 0f40BOe KONMYECTBO MOTPe6ISEMOI INEKTPUYECKOOIA
3Heprum onpegenseTca no opmyrne:

P I
1000
rae P - yaenbHas noTpebasemas MOLWHOCTb cucTeMbl 060rpeBa, BT/m;

L - gnnHa HarpesaTe/ibHOro kabens, M;

t - Bpems paboTbl cucTeMbl 060rpesa B rof, yac.

YpaenbHaa MOLWLHOCTb Kabens B cpefHem cocTasnfetr 35BT/M. OpUEHTUPOBOYHO
NpuHsB BpeMs paboTbl cUCTeMbl 06Orpesa fBa MecAula B TeYeHWe rofa, UMeem
9=6300kBT. Ha 0OCHOBaHMW BblleCKa3aHHOIT0 MOXXHO CAenaTb BbIBOA O TOM, YTO Ka-
6e/lbHble aHTMO6NeleHUTENIbHbIE CUCTEMbI 3DMEKTUBHBI, HO UMEIOT 60/bLUYI0 CTOM-
MOCTb, & TaKXe TPebYyIoT HeMasbIX 3KCNyaTalMOHHbIX 3aTpaT Ha 3M1IEKTPO3HEPTUIO.

O6cnefoBaHHble aBToOpaMu [oMa MMEKT, Kak Npasusio, ClefytoLlyto KOHCTPYK-
LMI0 BOLOCTOYHON CMCTEMbI: Xenob HaXOAWTCA Ha napaneTe, NPUMbIKAIOLLEM K CTe-
He 3faHMA. M3-3a Takoro KOHCTPYKTMBHOIO PELUEHWUS W MPOUCXOAUT YBNaXKHeHue
orpaxjaloLnx KOHCTPYKLMIA 30aHWA.

BapuaHTOM pelueHns 3TON Npobnembl ANa CyLLECTBYIOLMNX 3AaHWUIA ABNAETCA Bbl-
HOC )xeno60B 3a napanet. [ns ycTPOACTBA BbIHOCHBIX XeNo60B He06X0ANMO:

1)4eMOHTMPOBaTb CYLLECTBYIOLLME XKenoba BOLOCTOUHON CUCTEMBI;

2)npoun3ssecTy paboTbl MO BOCCTAHOBAEHUIO NOBPEX[EHHbIX B MPOLECCE 3KCNya-
Tauum NOBEPXHOCTEN KOHCTPYKUWMI napaneta (Npyu Heo6xoanmocTH);

3)  3ameHWTb yacTu pybepoupa CyLLeCTBYIOLLEA KPOBAW, MPUMbIKAIOWErO K Kpa
KpbILWu;

4) CMOHTMPOBATbL KPEMJIEHNA BbIHOCHBLIX YXeN060B K napanety npu nomoLly camo-
pacnopHbIX 601TOB UM aHKEPOB;

5) BbINONHUTL YCTAHOBKY >Ken0060B;

6) BbIMO/IHUTL COMPSAXeHWe KPOBAW C >Kenobom. [1na 3Toro Ha napanet yKnagbls
eTcA C/ON Kepam3uTa, MOBepX KOTOPOro
BbINO/HAETCA LIEMEHTHO-NEecYaHasa CTaX-

Ka. Bo3ne XenoboB Ha CTAXKY YKna-
[ibIBAETCA XecTb. [1ocne aToro Ha CTKKY
yKnagbiBaetcs pybepong (puc. 2).

, KBT,

1- napanet, 2 - pybepoung, 3 - LEMEHTHO-
necyaHas CTSXKKa, 4 - Kepam3nT, 5- XecTb,
6 - enob, 7 - KpenneHue xenoba,

8- camopacnopHble 601Tbl UK aHKepa

PrcyHok 2 —CxeMa KpenieHnst BbIHOCHbIX
>Kenobos K napaneTy
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Mepes npoBefeHWeM pabOT MO YCTPOWCTBY BLIHOCHBLIX >XEN0G0B HeoBX0oAUMO
MPON3BECTW MPOBEPOYHbIE PACUETHI KOHCTPYKUMIA C YYETOM M3MEHSIIOLLECA BHELU-
Heli Harpy3ku Ha naparer.
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Abstract

This paper reports studies of six polynuclear aromatic hydrocarbons in river waters
and wastewater samples. Acenaphthene was the most dominant PAHs found in
studied samples while in most samples naphthalene is not observed. A maximum of
778,326 pg 1'of the six PAHs was recorded in water collected from confluence of
the Ciemiega River at December 2008. Probably it was result of episodic
contamination which can be connected weather conditions in that period with
atmospheric conditions. The sample collected after over two months from the same
point contained comparable amount of PAHs as other samples.

Introduction
Polynuclear aromatic hydrocarbons, PAH, have widespread occurrence in the
environment. They are a group of aromatic compounds containing two or more fused
benzenoid rings in linear, angular or cluster structure and formed by pyrosynthesis
during the combustion of organic matter. PAHs are found as trace pollutants in soil,
air particulate matter, water, tobacco tar, coal tar, used engine oil and foodstuffs such
as barbcqued meat. Polycyclic aromatic hydrocarbons also occur in soot, vehicle
exhausts and in hydrocarbon fuels. They are generally not very soluble in water but
are readily adsorbed into particulate matter resulting in high concentrations where
suspended solids are present in water. Nearly all PAHs are carcinogenous, although
their potency varies, the most hazardous by far being benzo(a)pirene [1,2,3].
Fluoroantene, which is the most soluble but least hazardous of the PAHs compounds ,
is occasionally found in high concentrations in drinking water samples collected at
consumers taps. PAHs in drinking water are thought to cause gastointenstinal
tumours, however, drinking water contributes only small proportion (0.5%) of the
total adult PAH intake. PAHSs are rarely present in the environment on their own and
the cancinogenic nature of individual compounds is through to increase in the
presence of other PAH compounds.
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