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Bo Bpems poxxaen Kpacka, UCrosibyeMas Ha dacafax 34aHuN, BblAeNsaeT TOKCUYHbIEe
BewecTBa. [lonagas B MO4YBY M PEKU, OHU MOFYT OTPaBUTb CUCTEMY BOAOCHabXeHus.
NccneposaTtenn ®enepasbHOM NOANTEXHNYECKON WKObI JIo3aHHbI (EPFL) pa3paboTanu
nporpaMmmy, NO3BOAAIOLWYI ONpeaesnTb YPOBEHb KOHLUEHTPALWN S40BUTbIX CybCTaHLMA B
BOZE N NPOBEPUIN MECTHYI0 peyKy Brloalwlep Ha conepxaHne buounnos...

I

Lessivées par les intempéries, des substances toxiques présentes dans les peintures
s'échappent des facades des immeubles. Des chercheurs de I'EPFL ont mis au point un outil
permettant de mieux évaluer I'importance de ce phénomene.

Les peintures des batiments relachent des poisons a chaque pluie

C TeM, 4TO pacKpalleHHble B ipKuUe LiBeTa 34aHNS BbIrNS4AaT ropa3fo npmBiekaTesbHee,
yeMm 6eTOHHble CTeHbl, He nocrnopub. OAHaKO Kpacka, ucnosb3yeMas Ha acajax,
06bIYHO COAEPXKUT YHUYTOXKatOWMeE rPUBbKN A00XMMUKaTbl U NpoYne aHTUbakTepuaibHble
cpencTBa, NpenaTcTByOWMe 06pa3oBaHNIO N pacnpoCTPaHeHUIo niecenun. Mo
MPOJIMBHBLIMN O0XXAAMU NPOMBbILL/IEHHAA KPacKa BblAenseT TOKCMYHble cybcTaHumnm,
KOTOpble BMecTe C BOAOM nonajatoT B MOYBY, NOA3EMHbIE UCTOYHUKUN N pekn. Tam
AN0BUTbIE BELLECTBa aTaKyloT nonesHole 6bakTepuun, rpubkn n BOAOPOCIN, HAXOAALWLNECS B
ocHoBe uenu NnutaHma. Ha npowepawen 9 nekabpsa B CaH-®PpaHUNCKO KOHMEPEHL NN
AMepuKaHCKoro reogusmnydeckoro cotsa (American Geophysical Union, AGU) 6bin0
npencTaB/ieHO LWBENLLApCKOe nccnefoBaHne, AeMOHCTPUPYIOLLLEe, B KAaKOW CTeneHn
KOHLEHTpaumnsa A40BUTbIX CybcTaHuMM hacafHbliX KPacoK, Monagalowmx B peKu,
npeBbILAOT HOPMbl 6€30nacHOCTW.

CneuvanuncTtbl JTabopaTopum skonormdecknx TexHonorun (ECOL) npun ®epnepanbHom
NnoINTEXHUYeCcKon wkone JlozaHHbl (EPFL) CKNOHMAWCE Haa N3y4YeHMEM MECTHOWN peYvku
Broawep. Mo pykoBoACTBOM KaHAMAaTa Hayk CnnbBaHa KyTio KOMaHAa y4YeHbIX
pa3paboTana nporpamMmmy, NMO3BOJIAIOLWYIO BbIYNCINTL YPOBEHb KOHLEHTPALWM B BoAE Tpex
TOKCUYHbIX CybCTaHLMM, BXOOALWMX B COCTaB MPOMbILLJIEHHbBIX KPAacoK: AuMeTunna
AvkapboHaTa (KOTopbIN, KCTaTW, BCTPeYaeTCsa B NULEBbLIX MPOAYKTaX B KavyecTBe 400aBKU
E242), npoMeTpuHa, BXOASALLEro Tak)XXe B COCTaB XMMMNYECKUX OMNMpbICKMBaTes1en-
repbuuynpos, n kapbeHpgaunma, 3anpewieHHoro B EBpocotose.

C nomMmoLllbio KOMMbIOTEPHOW Mogenun nccnegosatenu EPFL uMmnTnpoBanm ypoBeHb
KOHLEHTpauMn 3TUX TOKCUYHbIX CyBCTaHLUMA B BOAE NOC/IE YeTbipex NepnonoB A0OXKAeEN
netom 2011 roga. 3aTeM MNOJIYyYEHHbIVW pe3ysbTaT CPpaBHUAM C aHaNM30M Bogbl U3 Broawep.
TOYHOCTb NPOrpaMMbl OKa3asiaCb NOpa3nTesIbHOW: pa3HMLUA COCTaBM/Ia BCEro HECKOJIbKO
HaHOrpamMMoOB Ha NUTP BOAbl, TOMAa Kak njaowanb nccnegyemonm 4actm Bogoema
cocTasnsna 15 kuoMmeTpoB KBaApaTHbIX. KoMmnbioTepHasa mogenb CunbBaHa KyTio
y4YUTbIBasia Tak>Xe U pa3JinyHble TUMbl MOYBbl B rOpoAe, OT KOTOPbIX 3aBUCUT «MyTb>» U
CKOPOCTb ABUXEHUA 00XKOEBON BOAbI.

B obwem n uenom, pesynbTaT AJ19 NO3aHHCKOMN PEYKN OKa3aJiICa HeyTellNTe IbHbIM.
YpoBeHb KOHUEHTpauMn Monekynbl-repbuumnga, octaHaBamBaoLwen POTOCUHTES paCTEHNN
N NMWaoWwen nx NMTaHna n aHeprum, coctasmn 30 HAHOrPaMMOB Ha NUTP BOAbI, TO €CTb
Ha 10 HaHorpaMmoB 6osbLle KoMYecTBa, MPU3HAHHOIO ONacHbIM. «Jla)ke ecnm NofobHble
o6beMbl He NPeaCcTaBNATCA 3HAYNTENIbHBLIMUY, 3TOT YPOBEHb KOHLIEHTPALMK OCTaeTCH
MOBbILLIEHHBIM U ONACHbLIM A1 SKOCUCTEMBI, - 06bACHAEeT CnnbBaH KyTio. - XuMun4eckme
cybcTaHumm 6binm paspaboTaHbl TakuM 06pa3oM, 4ToObI JaKe B 04eHb MaJSIEHbKUX A03aX
ybnBaTb XUNBble OpraHnU3Mbl». KO BCeEMy MpoyeMy, passiaraloTCsd TOKCUYHbIE BELWEeCTBa
4ype3Bbl4aHO MeaJIeHHO K, TakM obpa3om, A4 NPOHMKAET B MULLEBYIO LieMNb Ha



DNNTENIbHOE BpeEMA, OTPaBJIAA €€.

KpuctuaH NMunoHens n3 ®enepajibHOro MMHUCTEPCTBA OKpYy Katowen cpenbl (OFEV)
LLIBernuapun He CKpbIBaeT, 4TO BONbLUNHCTBO BELLECTB, UCMOJIb3YEMbIX OJ19 OKPACKK
hacapmos 3maHUN, coaep>XaT TOKCUYHbIe BelwecTBa. 1o ero cnosam, Wweenuapckoe
NnpaBUTeNbCTBO oTAaeT cebe B 3TOM OTYET U Ha OaHHbLIN MOMEHT NPUHUMAET Mepbl, 4TObbI
afanTUpoBaTb 3aKOHOAATENIbCTBO K €BPONENCKMM HopMaM, 6onee XXeCTKUM B 3TOM
OTHOLLUEHUMN.

[ NaBHbIA BOMPOC: MOXET JIN MPOMbILLJIEHHbIV 4 NPOHUKHYTh B MNTbLEBYO BOOY?

Ecnin ToKCMYHbIe BewecTBa 3alimuatoT pacaabl 34aHNN OT NAECEHUN N THUAW, TO, CMbITblE
A0>XKOEM B peKU, OHM OOHOBPEMEeHHO NMpeacTaBsIAT ONacHOCTb 15 YyesioBeKa. B
LLisenuapun buounabl BXOAAT B COCTaB Kpacok Ha 6onee 60% 3gaHnin. AHanms,
npoBeAeHHbIN B NpoLwsioMm rogy MHCTUTYTOM nccnenoBaHmsa BogHbIX pecypcos EAWAG,
noATBepAn MNOBbILWEHHYO KOHLEeHTPauuo B LUBENLLAPCKUX peKaX TOKCUYHbIX BELLECTB,
CMbITbIX C (hacafoB AOMOB LOXASAMWU. B cBoeM nccnenoBaHmm cneunannctel EAWAG
MPULWAN K 3aKJIIOYEHNIO, YTO CPpeaHUN YPOBEHb KOHLUEHTpauUMn brnounnos (YHUYTOXAOWKNX
YKMBbl€ OpPraHn3Mbl BELWECTB) B CMCTeMax BoAoCHab>xeHns roponoB TpebyeT «HOBbIX
TexHonornm o6bpaboTky BOAbI N OaXKe 3anpeTa HEKOTOPbIX TOKCUYHbIX CyBbCTaHUMI B
MPOMBbILLUJIEHHOCTU>». YTO XK, MOKa 3TOT BOMPOC OCTAETCH OTKPbLIThIM.

MpenmMyL,ecTBo KOMMNbIOTEPHOM MoL4enn, NpeacTaBaeHHon CunbBaHOM KyTio, B TOM, 4TO
OHa MoXXeT BblTb MCMOJIb30BaHa ANA U3MEPEHUs KOHUEeHTpaunn bnounnos B 1t06om
pervoHe C HaMMeHbLMMK 3aTpaTamMu. 115 aHanm3a Heobxo4MMO BHECTU MapaMeTpbl TON
WA NHOW MECTHOCTW B MPOrpaMMy, KOTopas BbIYUCIUT Ha OCHOBAHWM MOYYEHHbIX
LaHHbIX KOHLUEHTPALMIO XUMUYECKNX SIA0B B Pa3HbIX TOYKaAX CUCTEMbI BOLOCHAbXeHNA 1
yKaXkeT, He NpeBbllaeT JIN UX KOJIMYECTBO A0MYCTUMbIA YPOBEHb.

NnUTbeBas BOAa WBENLAPUSA

CTtaTbu no Teme

Bona n3-noa KpaHa B LWWBENLIAPCKUX CTaKaHax
NenTe 3a 300POBYIO BOOY
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