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COJNEPXAHUE U ®OPMbl MUTPALIUN METAJIJIOB B
BOJIE PEK BACCEWMHA IIPUIIATHU

MpuBeneHbl pesynbTaTthl ccnegoBaHuii paga metannos (Al, Mn, Cu u Cr) B Boge
pek 6acceriHa MNpunsaTH, OTAMYaKLLMXCS NOBLILLEHHBIM COAEPXXaHNEM F'YMYCOBbIX BE-
wects (MB). B Hanbonblumx koHueHTpauusx obHapyxeH Al(lll), 3atem nget mapra-
Hel, Meab 1 XpoM. PaccMOTpeHO COOTHOLLEHME B3BELLUEHHbIX U pacTBOPEHHLIX (hopM
nccnefoBaHHbIX MeTannoB. [okasaHo, YTo B3BelleHHas hopMa MUrpaumm CBOWCT-
BEHHA anioMUHMIO 1 XpoMy. 3Ha4MTeNbHasa YacTb MapraHua oGHapyxeHa B pacTBO-
PEHHOM COCTOSIHUK, YTO OOYCIOBMEHO €ro CBsA3biBaHMEM B komnnekcbl ¢ B. Ona
Meau xapakTepHa B OCHOBHOM pacTBopeHHasi doopma. B pekax ¢ Hanbonbwmm co-
AepxaHmem B obHapyxeHbl AOCTATOMHO BbICOKME KOHLEHTpauuu pacTBOPEHHOrO
anoMyHKUSA, Hepeako npeobnagarowero Hag B3BelleHHow hopmoin. OCHOBHYH porb
B KOMMrekcoobpasoBaHun urpatoT B, BcneacTBne 4Yero OOMUHUPYHOT aHUOHHbIE
komnnekcol MeTannos. Cpeau nocnegHux npeobnagatoT COeANHEHUS] C MOMEKynsip-
Hon maccom < 2,0 ka.

Knroueewte cnosa: memainnst, popmel muzpayuu, pexu baccetina Ilpunamu, 2y-
Mycosble 8euecmaa, KOMNLEKCbl MEemaiios, MOIEKYISIPHO-MACCO80e pacnpederie-
Hue.

Boéabmasg vacte OacceriHa p. Ilpunaru Haxopurca B 30He IToaecea. Ha dop-
MHPOBaHUE T'MAPOXUMHUUYECKOTO PeXMMa PeK 3Toro 6accerita u camon p. INpuns-
TH B IIEAOM U OPraHMYeCKUX BeI[eCTB B YACTHOCTHU BAHsSET MHOXECTBO (DaKTo-
POB, Cpear KOTOPHIX HaUOOABIIIee 3HaUeHNE MMEIOT [IOBEPXHOCTHHIM CTOK C 0O0-
AOT, IIOYB M A€CHOT'O IIOKPOBQ, CTOK IIPUTOKOB, @ TaK’Ke OpraHUYeCcKue BelllecTBa
AOHHBIX OTAOKeHUH. [TOBEpXHOCTHEIN CTOK UTPAET BEChMA CYIIECTBEHHYIO POAB,
TaK KaK C HUM BO BpeMs BeCeHHero IIOAOBOABS U AOXKAEHN IOCTyIlaeT OOABIIOe
KOAMYECTBO I'yMycoBEIX BelecTB (I'B) ¢ 3aboroueHHOM IAOIapu Bopocobopa [2,
4,9, 18, 31]. Tak, Bo BpeMs BeCEHHETO IIOAOBOABS B BoAe [Ipunsaru copep>kaHue
OpraHu4eckoro yraepopa (Copp) IOBBIIIAETCS IPUMEPHO HA TPETh 10 CPaBHEHUIO
C ero CoOAep’KaHMeM B IIEPHUOA, IIPEAIIECTBYIOIINUN TOAOBOABIO [18].

B 3aBUCUMOCTU OT CcOAepsKaHMsg OPTaHMUYECKUX BEIeCTB U IIBETHOCTU BOABI
IpUTOKM [IpunsaT MOKHO Pa3AEAUTh Ha ABe TPYIIHL, K IIePBOM M3 KOTOPHIX OT-
HOCATCSI peKu YoopTh, CtBura, CaroBeuHa, /ABBA, a KO BTOpoM — peku CAaydy,
Creips, Croxop, 'opeias, Yk u ppyrue. I'To paansiM IO. I'. Matictpenko [18], co-
aepxanue C,,. B NPUTOKAX MEPBOM TPYINBI MEHseTCss B mpeperax 14,0—
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26,8 mr/amM® B He(uAbTpOBaHHON 1 13,4—17,2 Mr/aAM3 B (DMABTPOBAHHON BOAE, a
IIBETHOCTH BOABI cocTaBAsieT 120—200° mAaTUHOKOOAABTOBOM ITKAABL. [TpuTOoKU
BTOPOW I'PYIIIBI XaPAKTEPU3YIOTCSI MEHBIIUMYU BeAUYNHAMU KOHI[eHTparuu Copp
— 9,0—10,2 Mr/am3.

B pekax Gaccetina Ilpunsitt ¢ 60AbIUM copepiRanureM Cqp. Ta30BbIi PEXKUM
YXYAILIAE€TCSI M MOJKET OBITh HEOAArONPUATHBIM AAS BOAHBIX OPraHU3MOB. OTO
00yCAOBAEHO TeM, uTo ['B, AoMUHUpYIOIIe B COCTaBe PAaCTBOPEHHBIX OpraHuYe-
ckux BemecTB (POB), TpeOyrOT AONOAHUTEABHBEIX PAaCXOAOB KHUCAOPOAA HA UX
oKHcAeHUe [5]. K ToMy >Ke B3BeCTHO, YTO IIOBBIIIIEHUE I[BETHOCTH BOABI, KaK OIIO-
CPEAOBAHHOTO MTOKAa3aTeAsd COAepsKaHud B Hell I'B, HeOAaronpusaTHO OTpa’kaeTcs
Ha Pa3BUTHU U (DYHKIMOHUPOBAHUU (DUTOIAQHKTOHQ, a 3TO TaK)Ke He CIIOCOOCT-
BYyeT IOBBIIIEHUIO KOHIIEHTPAIIUN PacTBOPEHHOTO B BOAE KHCAOpPOAA [8].

IToBEpXHOCTHEIM CTOK, 3aBUCAIIUM OT BOAHOCTU TIOAQ, OKa3bIBAaeT CYIECT-
BEHHOe BAMJHNE Ha AMHAMUKY COAEP’KaHHS OpraHUYeCcKUX BeIecTB B BOAE
[Mpunsatu ¥ ee TPUTOKOB, YaCTO OIPEAEAsiss UX KOAWYECTBEHHBIM U KauyeCTBEH-
HBEIM COCTAaB.

[NoBrIllIeHHOE COAEp’KaHUWE OpPTaHMYECKMX BeIecTB B BOAe peK bacceliHa
[MpunsaTtu BAUSET He TOABKO Ha (QOPMUPOBAHUE UX TMAPOXUMUYECKOTO PERUMA,
HO 1 Ha COCTOSTHUE BOAHOM CpeAbl, a TakKe B 3HAUUTEABHOU CTEIIeHU OIpPeAeAsi-
eT IIyTH MUTPAL METAANOB KaK OAHOM 13 Ba’KHBIX I'PYIII XUMUYECKOT'O COCTaBa
TIOBEPXHOCTHHIX BOA. M3BecTHO, uTO I'B aKTUBHO CBSI3LIBAIOT MOHBLI METAAAOB B
KOMIIAEKCHI, OAAropaps 4eMy IMIPOUCXOAUT UX CTaOHMAN3alMs B PACTBOPEHHOM CO-
crogHuu [17, 19, 20, 32, 34]. KomnaekcoobpasoBaHue ¢ yyactueM I'B paccmarpu-
BAeTCs KaK Ba’KHBIM IIPOIECC, CIOCOOCTBYIOMINY CHUKEHUIO TOKCUYHOCTH Me-
TAAAOB AAST TUAPOOUMOHTOB [17, 20].

HccaepoBaHUS METAAOB B peKax OaccelHa [TpunsaTyu orpaHUYUBAIOTCI, KaK
IIPaBHUAO, OIIPEAEAEHUEM UX OOIIero CoAep>KaHus B Boae. [IpakThuecKy OTCyTCT-
BYIOT A@HHBIe 0 BAugHUU ['B Kak pooMuHUpYylomiel rpynnsl POB Ha ux cocTossHUE
U MUIPaIMOHHYIO CIIOCOOHOCTh, XOTS TaKue A@HHBIe BeChbMa Ba>KHBI AAS ITOHU-
MaHUS IIyTel MUTPAUM METAAAOB M UX PACIPEAECACHUS MeXAY aOHMOTHUYECKUMU
KOMIIOHEHTaMH, a TaK)Ke AN OLIeHKU UX ITOTEHITMAaAbHOM TOKCUYHOCTH AAS JKU-
BBIX OPTaHU3MOB.

B HacTos1ett paboTe TpUBEAEHBI AQHHBIE O COAEPIKAHUM PSIAA MeTaAAoB (Al,
Mn, Cu, Cr) B Boae p. [IpunsaTru u ee IpUTOKOB, pACCMOTPEHBI UX (DOPMBI MUTPA-
Y BO B3aMMOCBSI3M C IIBETHOCTBIO BOABI KaK Ba’KHBIM ITOKAa3aTEAEM COAepIKa-
Husa I'B.

Marepuan u MeTopAuKa uccaepoBaHu. [IpoObI BOAB OTOUPAAU C IOBEPXHO-
CTHOTO Topu3oHTa (~ 0,5 M) 1 AOCTaBASIAM B AaDOPATOPUIO AAST AAABHEMIIIETO UC-
crepoBaHud. Beanmumny pH Boabl m3Mepsiam ¢ nomolneto pH-merpa pH-150MU
(P®). B3BemenHyo GOpMy METAAAOB OTAEASAW OT PACTBOPEHHOM IyTeM MeMO-
paHHON (UABTPAIIMK NIPOO BOABI C MCIOAB30BaHMEM MeMOpPaHHBIX (PUABTPOB
«Synpor» (Hexug) c¢ pauamerpoMm mop 0,4 MKM. Maccy B3BelIeHHBIX BeIeCTB
OIIPEAEASIAU IO PA3HOCTU MEKAY MAaccoy (pUAbBTpa CO B3BECHIO U MACCOM CaMOTro
(UABTPA, BEICYLIEHHBIX IIPX KOMHATHOM TeMIlepaTrype. Copep>kaHue MEeTaAAOB B
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COCTaBe B3BEIIEHHBIX BEIIECTB OIPEAEASIAY IIOCAE «MOKPOTO» CIKUTAHUS (PUAL-
TPOB CO B3BEChIO B CMeCHU KOHIIeHTpupoBaHHBIX cepHou (H,SO,) u azoTHOM
(HNO3) kucnroT KBaampuKaumm «X. 4.» [1].

B duapTpaTax npo0 HM3MepgAU IIBETHOCTH BOABI IO XPOMOBO-KOOAABTOBOM
IIKaAe KakK OIOCPEeAOBaHHBIM MOKa3aTeAb copepskanus ['B [22]. KonuenTparuio
PaCTBOPEHHBLIX METAAAOB OIPEAEASIAM A0 M IIOCAe OOAy4YeHHS IpO0 BOABI
Y®-cBetom. IIpsiMmoe ompeapeAeHNE METAAAOB B Boae 6e3 KaKon-Aubo ee mpobo-
IIOATOTOBKM IIO3BOASIET YCTAHOBUTH COAEp’KaHMe TaK Hal3bIBaeMbIX CBOOOAHBIX
(TMApPaTHPOBAHHEIX) MOHOB (Mn?t, Cu2t), Aubo rabuabHON dpakuuu (Al(IID), u
HUX AOAIO B O011IeM copeprKaHuM pacTBopeHHOU popmbl. Arg Cr(IIl) mopoOHOe uc-
CAepAOBaHUE He IMPOBOAHUAOCH M3-3a METOAUYECKUX TpyapHocTel [16]. Copepika-
HIUe PacTBOPEeHHOU (POPMEI METAAAOB OIIPEAEASIAU IIOCAE IIOAHOTO (POTOXMMUYe-
ckoro okucAeruss POB. AAst 3TOTO aAMKBOTHI (PUABTPOBAHHOM BOABI (25—30 cm?)
TIoMelllaAl B KBaplieBble CTaKaHbl, AOOABASIAU IO HECKOABKO KalleAb KOHIIeHTPU-
posanHou HySO,4 prg co3parug pH 1,0—1,5 n 30%-Horo pacTBopa nepeKucu Bo-
aopopa (HyO9) n obayuaru YOD-cBeTOoM Ha TpOTsKeHUH 2,5 4. B TeueHme opHOTO
npuema obaydaercst 8—10 npob BOAHL.

AAS B3ydeHUs paclpepeAeHUsI METAAOB CPEAN KOMIIAEKCHBIX COEAMHEHUHU C
POB pa3AnyHON XMMHYECKON NIPUPOABI UCHOAB30BaAM METOA UOHOOOMEHHOMU
xpomarorpaduu [28]. DUALTPOBAHHYIO IPUPOAHYIO BOAY IOCAEAOBATEABHO IIPO-
IIyCKaAU 4epe3 CTEKASHHBIE KOAOHKH, 3alIOAHEHHBIE IIeAAIOAO3HBIMUA NOHUTAMU
(ADAD- m KM-meantonosa), m BelpeAasaan Tpu rpynnsl POB: KucaoTHYIO,
OCHOBHYIO M HeUTpaAbHYIO. [lepBag U3 HUX copeprkara IpenuMylIlecTBeHHO ['B,
BTOpasi — TAABHBIM 00Opa3oM OEAKOBOIOAOOHBIE COEAMHEHUS, a TPeTbd — B
OCHOBHOM yTAeBOABI. KucaoTHas u ocHOBHaA rpynnsl POB B miporiecce pasaeae-
HUS U BBIAEA€HMS Ha TaKUX KOAOHKAX KOHIIEHTPUPOBAAUCH B 25—50 pa3s, a Hel-
TparbHyIO rpynny POB KoHIleHTpupoBaau npuMepHO B 10 pa3 myTeM BEIMOpa-
KUBaHMA. B NOAyYeHHBIX (DPAKIIUAX OIPEAEASIAU COAEPKAHUE METAANOB IIOCAE
(POTOXMMHUUYECKOTO OKHUCAEHUS COAEPIKAIIUXCS OPTaHUYEeCKUX coeprnHeHuU. Ha-
AWYYEe METAaAAOB B HUX CBUAETEABCTBOBAAO OO0 MX CBA3BIBAHUN OPraHU4YeCKUMU
BellleCTBaAMU YIOMSHYTHIX I'PYIIIL.

Kpome TOro, mMeTopOM TreAb-XpoMaTorpauu HCCAEAOBAAOCH MOAEKYASAP-
HO-MacCcOBO€ paclpepeAeHre KOMIAEeKCOB MeTaAnoB ¢ POB KUCAOTHOM TPYIIIbI
(aHMOHHEBEIE KOMIIAEKCHBIE COEAMHEHHUS), IIOCKOABKY OHU AOMHUHHPOBAAU B 00-
meM OanraHce. VICIOAB30BaAM CTEKAIHHYIO KOAOHKY, 3allOAHeHHYIO TSK-reaem
Toyopearl HW-50F (flnoHus) u npepBapUTEABHO OTKAAMOPOBAHHYIO C IIOMOIIBIO
PacTBOPOB TAIOKO3BI M IIOAU3THUAEHTAMKOAEN C U3BECTHOW MOAEKYASIPHOU Mac-
coit (0,18, 1,0, 2,0, 15,0 u 20,0 rkAQ).

KoHDeHTpanyo MeTaArOB HENOCPEACTBEHHO B NIPOOAax IPUPOAHOU BOABI, a
TaK)Ke B OTAEABHBIX (PPAKIUSX, BEIAEAEHHBIX IIyTeM MeMOpPaHHOU (DUABTPAILNH,
HUOHOOOMEHHOM U reAb-XpOMaTOorpauu, OIPEAEAdIAU C IIOMOIIBIO METOAUK Xe-
MUAIOMHHECIIEHTHOTO aHaAu3a (Mn2t, Cu2t, Cr3t) u dhoroMeTpuuecku ¢ KCIo-
AB30BaHUEM peareHTa xpomasypoaa S (Al(II)) [16, 21, 27].
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Pe3yavmamusL uccaedosanuil u ux obcyixicoenue

W3 uccarepoBaHabIx HaMU MeTaAroB (Al, Mn, Cu, Cr) B HaubOABIINX KOHIIEH-
Tpalusax OOHApy’KeH aAloMUHHM (Tabamna). Copep)KaHMe MapraHIa HUKe, a
MeAUM M XpoMa HaMHOTO HIDKe, YeM aAIOMUHUS, ¥ BEAMYMHEBI UX KOHIIEHTPAIluU
NIPYMEPHO COU3MEpPUMEI. Ba’kKHO Tak>kKe OTMETHTh, 9YTO A€TOM COAEPIKaHUE aAlo-
MMHUS ¥ MapraHila ObIAO 3aMeTHO BEHIIIe, YeM OCEHbBIO, YeT0 HeAb3sl cKasaTb O
MeAH U XpoMe. VX KOHIIeHTpanuy MaAO OTAMYAAUCH B 3TU MEPUOABL. Hiuske MBI
MIOTIBLITAEMCSI PACCMOTPETh MPUYUHEBL 9TOTO SIBAEHUSI.

CooTHollleHVe B3BeIIeHHON M PacTBOPEHHOM (POPM METAaAAOB XapaKTepusy-
eTCS CYLIeCTBEHHBIM pasandueM (puc. 1). XpoM M artOMUHHUU OOHApy’KeHEBl B
OCHOBHOM B COCTaBe B3BellleHHBIX BeIlleCTB, MeEAb — B BUAE PACTBOPEHHEIX COe-
AMHEHUN, a MapraHer, IpeoOAaAaA KaK B PACTBOPEHHOM (MIOHB), TaK U BO B3Be-
IIeHHOM (CeHTI0pb) COCTOSTHUY, UTO, B OOIIlEM, XapaKTEPHO AAS 3TOT'O MeTaAAd B
3aBUCHUMOCTHU OT YCAOBUM BOAHOU CPEABL.

AoMuHEpoBaHUe B3BelleHHOU GopMbl Al(Ill) He IPOTUBOPEYUT MHOTIOUUC-
AEHHBIM AQHHBLIM O €TO MUTPAIUM B PeUHBIX BOAAX BO B3BEIII€HHOM COCTOSTHUU U
BBIHOCE KPYITHBIMHU peKaM{ MUpa I'AaBHBIM 0Opa3oM B COCTaBe B3BEIIEHHLIX Be-
mectB [3, 30]. KonnenTpanusa Al,,, MOBHIIIAETCSA C YBeAWYeHHEM MacChl B3Be-
LIeHHBIX BellecTB (puc. 2), Tak Kak Al(IIl) BXopAUT B cOCTaB MHOTOYUCAEHHBIX MU-
HepaAoB U TAWH. B peuHBIX Bopax npeoOAapaeT B3BeCh MUHEPAABHOTO XapaKTe-
pa, U yBeAUdeHHe ee KOAWUYEeCTBa COIPOBOXKAAETCS OOBIYHO BO3pacTaHHWEM KakK
aO0COAIOTHOTO, TaK ¥ OTHOCUTEABHOT'O COAEP KAHUSI AaAIOMUHNS, HaXOAAIETOCSI BO
B3BellleHHBIX YacTHullax. I'B 4acTHYHO COpOUPYIOTCS B3BEChIO, IIOITOMY ee IIO-
BEPXHOCTD MOKPBIBAETCS TOHKUM CAOEM 3THUX KMCAOT, 3@ CUET Yero IIOBBIIIAeTCs
COpOIMOHHAs CIIOCOOHOCTh B3BEILIEHHBIX YACTUI] IO OTHOUIEHWIO KO MHOTUM
MeTaAAaM.

B TO >Xke BpeMsa B BoAe HEKOTOPHIX peKk OacceviHa [pumnartu (CtBura, AbBa,
Y60pTh, CAOBeUHa) copepsKaHMe PacTBOPEHHOTO AAIOMUHUS OKa3aAOCh TaKyKe
AOCTATOYHO BBICOKUM, YTO OOYCAOBAEHO KOMIAEKCOOOpa3oBaHUeM. B 3Tux pe-
Kax copepsKaHUe AlpaCTB pocturaro 60—80% oO111ei ero KOHIEHTPALIUU B BOAE
(cm. puc. 1).

Kaxk u3BecTHO, MapraHel] MUI'PUPYeET B IOBEPXHOCTHBEIX BOAAX B OCHOBHOM BO
B3BellleHHOM cocTosgHuH |5, 17]. OpHako B peKax OacceifHa [IpunsaTu 3HaUNTEAb-
Has ero 4acTh OblAa OOHapy’KeHa B pacTBOpeHHOU dopMe (cM. TabA.). OcobeHHO
3TO IPOSIBUAOCH B UIOHE, KOTAQ copeprkaHue ['B ObIAO OOABLINM, YeM B CEHTSOPeE,
0 YeM MOJKHO CYAUTB, UCXOAS M3 AQHHBIX O IIBETHOCTU BOABI. DTOT IIOKA3aTeAb B
3HAQUUTEABHOM CTelleHH OTpa’kaeT copeprKaHue I'B B Boae, B ueM MOJKHO yOeAu-
ThCS Ha npuMepe camoi p. [lpungatu u ee nputokoB (puc. 3) [18]. OTHolLIeHNE
[BETHOCTH K OPraHn4eckoMy yraepoay (LIB. : Cqp) B HEKOTOPBIX O3€PHBIX BOAAX
MEHSIEeTCSI B AOBOABHO IITMPOKOM HMHTepBare BeamduH — oT 1 po 12,5 [29]. B pe-
Kax OacceliHa [IpunsaTy 3TOT moKas3aTeAb HaXOAUTCS B Ipeperax 3,0—9,0 [18].
Hacro npunumaetcsi, 970 1 Mr Cop, I'B IOBEBIIIIaeT IBETHOCTH BOABL B CPEAHEM Ha
5° Pt-Co-mikansl. Pacuerst oTHOmmenus LB, : Cqy,p AAST MCCAEAOBAHHBIX PeK Oac-
ceiiHa [Tpunartu retoM u oceHbio 2010 r. mokazaau, YToO OHO MeHseTcs oT 2,0 A0
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O0mmee conepxaHne MeTAJUIOB M X OTAeJIbHBIX (OPM B BoJe pek 0acceiiHa
Mpunsta, mr/am’ (2010 1.)

OOBEKTBl UCCAEAOBAHUS

Wionb

CeHT406pb

Meoow, | Megsy | Mepacrs | Meoow | Meysy | Mepacrs

Anromunnin (II1)
p. CroBeuHa 376,6 1966 180,0 794 48,4 31,0
p. YoopTh 531,9 2639 2680 1176 46,6 71,0
p. CrBura 681,3 101,3 580,0 3260 1250 201,0
p. /AbBa 6196 3516 2680 171,2 56,2 1150
p. l'operab 852, 7 8027 50,0 8320 7120 120,0
p. CTeIpB 279,0 1890 90,0 3968 2958 101,0
p. I[IpocTeips 896,8 8568 400 4658 4108 550
p. Croxop 1192 79,2 40,0 111,0 220 89,0
p. Ipunate (c. CeHUYUHIIHI) 76,7 36,7 40,0 106,1 76,1 30,0
Kanaa Xabapwuiiie 136,0 119,0 17,0 20,1 8,1 12,0

Mapraner, (II)*
p. CroBeuHa 99,5 24,6 74,9 31,0 13,3 17,7
p. YoopTh 102,5 275 75,0 47,7 27,5 20,2
p. CrBura 112,5 55 10720 42,0 10,0 32,0
p. /AbBa 163,4 13,4 150,0 52,0 9,7 42,3
p. T'opbiHb 131,0 11,0 1200 30,3 14,3 16,0
p. CThIpb 11%,5 17,7 99,8 25,0 10,8 14,2
p. I'lpocTthips 97,6 22,8 74,8 29,6 14,6 15,0
p. Croxop 58,0 19,6 38,4 28,3 13,0 15,3
p. Ipunate (c. CeHUYUHIIHI) 50,8 20,8 30,0 23,3 14,3 9,0
Kanaa Xabapwuiiie 31,8 13,8 18,0 10,7 2,5 8,2
Meap (II)

p. CroBeuHa 19,5 2,5 17,0 17,0 3.2 13,8
p. YoopTh 23,6 9.3 14,3 7.8 2,3 55
p. CrBura 12,1 2,1 10,0 15,6 4,7 10,9
p. /AbBa 21,0 8,2 12,8 11,6 3,2 8,4
p. F'operab 21,5 6,0 15,5 12,1 2,4 9,7
p. CTeIph 15,0 4,0 11,0 18,9 3,6 15,3
p. I'lpocTthips 20,5 11,0 9,5 55 1,3 4,2
p. Croxop 14,6 3,2 11,4 8.1 2,5 5,6
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Ilpogorxenue maba.

OGBBEKTHl HCCAGAOBAHUS Mo, Cenadpy
Meoow, | Megsy | Mepacrs | Meoow | Meysy | Mepacrs
p. Ipunate (c. CeHYUHITHI) 12,3 1,8 10,5 7.9 3,6 4,3
Kanaa Xabapwiiie 18,5 7.5 11,0 7.4 1,8 5,6
Xpowm (IIT)**
p. CroBeuHa 14,6 91 5,5 11,0 4,8 6,2
p. Y6opTh 20,8 15,6 52 11,7 6,2 55
p. CtBura 22,5 16,3 6,2 17,3 13,4 3,9
p. /\bBa 20,5 13,0 7.5 17,5 12,5 5,0
p. F'opbiab 20,7 15,1 5,6 17,3 10,3 7,0
p. CTrIpb 9,9 6,1 3,8 10,0 5,3 4,7
p. I'lpocThips 20,1 15,5 4,6 14,4 8,7 5,7
p. Croxop 11,3 7.3 4,0 15,6 10,1 55
p. Ipunate (c. CeHYUHITHI) 7,6 3,6 4,0 14,0 8,8 5,2
Kanaa Xabapwiiie 15,6 8,8 6,8 12,2 7,2 5,0

[Mpumedanue Meggy Megsy, 4 Mep,cry — COOTBETCTBEHHO ObIlee COAepKaHUe METAAAOB U UX
OTAEABHBIX (DOPM (B3BeIlleHHasi M PaCTBOPEHHasI); * B COCTaBe B3BEUIEHHON (POPMEI CTEIIEHb OKUCAE-
HUsI MapraHila MOJKeT OBITh TakKe + 4; ** cyujecrBoBanue xpoma B Bupe Cr(VI) MaroBepOSITHO U3-3a
ero BocctaHoBAeHUs A0 Cr(IIl) I'B, a BOBMOKHO U ADYTUMU COEAUHEHUSIMU.

5,8, cocTaBassa B cpepHeM 3,6. CopeprkaHue COpr B cocraBe I'B paccuuThiBaAy,
UCXOAA U3 O01MenpuHATOTO 50%-HOTO ero copep>KaHus.

CopeprkaHue pacCTBOPEHHOM (popMBl MapraHIla XxapaKTepusyeTcs, Kak IIpa-
BUAO, HEOOABIIIMMM BEeAWYMHAMH, 3@ MCKAIOYEHHEM 3KCTPEMAABHBIX CUTYAIlWl,
KOTAa B BopOeMax (pOpMUPYIOTCS aHa’pOOHBIE YCAOBUS U KOHIIEHTPAIUS 3TOTO
MeTaAAa B PAaCTBOPEHHOM BHAE AOCTHUTAET COTeH MMKpOrpamMMoB B 1 am3. B Ha-
1IeM CAydae KOHIIeHTpallusg PacTBOPEHHOrO MapraHIla OKa3ahach AOCTATOYHO
BBICOKOU. K TOMy >ke OH OOABIIEN 4acThIO HAaXOAUACS B PACTBOPEHHOM COCTOS-
HUM, 4YTO OOBICHAETCSI CBA3bIBAHHEM B KOMIIAEKCHI ¢ ['B. XoTd M3BECTHO, UTO
3TOT MeTaAA 00pa3yeT C OpraHWYeCKUMHU BellleCTBaMM ITOBEPXHOCTHEBIX BOA Ma-
AOYCTOUYHMBEIE COEAVHEHUS.

B cooTHomeHUN B3BellIeHHON U PAacTBOPEHHOMN (hOpM MeAUr He OOHapy’KeHO
CYIIECTBEHHBIX PA3AWYUU B IIEPUOA IIPDOBEAEHUS UCCAeAOBaHUU. [Ipemmymiect-
BeHHas MUTPAIVd B PaCTBOPEHHOM BUAE XapaKTepHa AAS 3TOTO MeTaAAa U B APY-
TUX UCCAEAOBAHHBLIX BOAHBIX 00BbeKTax [10, 11, 13]. B To xe BpemMs XpoM mpeob-
AAAAA B COCTaBe B3BeIlIeHHOM OPMEI (B cpepHeM OKOAO 70%), XOTs OH AOBOABHO
AKTUBHO CBSI3BIBAETCS B KOMIAEKCHL ¢ TeMu ke ['B. [Ipryem u AeTOM, U OCEHBIO
AOASI B3BEIIIEHHOT'O XpoMa OBIAa ITOYTH OAMHAKOBOM. TaKoe pacipepereHHe XPo-
Ma Me’KAY B3BeIleHHOM U pacTBOPeHHON (POpMaMM OKa3aA0Ch HECKOABKO HeO-
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1. CooTHomeHne pacTBopeHHOM (/) 1 B3BemeHHOH (2) Gopm MeTamnoB B Boze pek Oacceiina [pumsaru B
nioHe (a) u ceHtsIope (6) 2010 1. 3mecs n Ha puc. 2, 3 (6, B), 4, 5,6 1 7 BogHBIE OOBEKTHI PACIIONOKEHBI B TAKOH
e TI0CIIEJOBATENPHOCTH, KaK U B TaOJIHIIE.

JKUAQHHBIM U TPYAHOO6'LHCHI/IMBIM. He nckaroueHo, uTo ero AOMHWHHUPOBAaHNE B
COCTaBe B3BeCeM OTYaCTU MOXKET OBITh OGYCAOBAQHO CBA3bIBAHUEM FB, HAaXOAA-
IMINMNCA HA IIOBEPXHOCTU B3BEIIE€HHbIX YaCTHII.

O BasxHOU poau I'B B CBA3BIBAHUM MOHOB METAAAOB B KOMIIAEKCHI U UX Ha-
XO>XKAE€HUM B PACTBOPEHHOM COCTOSIHUM B peKax OaccelHa [Tpunaru Mo>XHO Cy-
AUTDH, UCXOAS U3 AQHHBIX O B3aMMOCBSA3UM MEKAY PACTBOPEHHOU (DOPMOU METaA-
AOB U IIBETHOCTBIO BOABL. C BO3pacTaHWEM IIBETHOCTU BOABI B Hel ITOBBIIIAETCS
KOHIIeHTPallus PacCTBOPEHHBIX (DOPM METaAAOB, OCOOEHHO aAIOMMHUIS U MapraH-
na (puc. 4). AAg XpoMa U MepAUu ITOAOOHAs B3aMMOCBSA3b OKa3anach MeHee BhIpa-
KeHHOH, II0-BUAMMOMY, M3-3a HEBBICOKOI'O UX COAEPIKAHUS B BOAE PEK UCCAEAY-
€MOro permoHa (puc. 5). KoHIIeHTpauu 3TUX METAAAOB B PACTBOPEHHOM BHAE
HaMHOI'O HIJKe, YeM COAep KaHMe aAlOMUHUS U MapraHna. [ToaToMy TpyAHO ycTa-
HOBUTH YETKYIO 3aBHCHUMOCTb MEJXKAY IIBETHOCTHIO BOABI M KOHIIEHTpaIluer ux
pacTBOpeHHOM (GOpMEL. K TOMYy >XKe He NCKAIOYeHO, 4To ¢ I'B cBI3BIBAAUCE B IIep-
BYIO ouepeAb uoHbI Xeaesa (III) u artomunus (III), a Cr(IlI) u Cu(Il) Maro KOHKY-
PUPOBAAU 3a CBSI3BIBAIOIIVE IIEHTPHI IPU CTOABb HM3KOM UX COAEPKaHUM B BOAE.

[NoBrIllIeHHOE COAepIKaHVEe PACTBOPEHHBIX METAANOB B BOAE HEKOTOPHIX PeK
Oaccerina [Tpungary MBI CBA3BIBAEM HE TOABKO C YBEAMYEHHEM IIBETHOCTU BOAEI B
HUX, @ COOTBETCTBEHHO U KOHIleHTpauuu ['B, HO 1 co cCHUKeHneM BeAnduHs pH,
TaK KaK 3TU XapaKTEePUCTUKHU TECHBIM 0Opa30M CBA3aHBI MEKAY COOOU. YBearuue-
HIe IIBETHOCTU BOABI HEMHHYEMO COIIPOBOXKAaeTcsa CHUKeHueM pH (puc. 6), Tak
Kak I'B 06AapalOT KUCAOTHBIMHM CBOMCTBAMH.

CHuxeHne pH BOABI — 3TO OAMH M3 BECOMBIX (DAKTOPOB MOBBIIIEHUS MUATPA-
IIMOHHOU CIIOCOOHOCTH METAAAOB B CUCTEMe «AOHHBIE OTAOJKEHMS — Bopa». Pe-
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2. ConeprkaHue B3BEIICHHBIX BellecTB (/) M alIOMHHUS B cOCTaBe B3Becel (2) B pekax OacceifHa [Ipunstu
neToM (a) u ocensio (6) 2010 1.
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3. IiseTHOCTH Boab! (/) 1 conepskanne Copr (2) uI'B (3) B Bozte p. [IpunsTu (a) u ee nputoxos (0, 6). JlaHHbIe 0
CPEJHMX BEJTMYMHAX IIBETHOCTH BObI p. [Ipunsatu u conepxanus B Helt Copr (@) B pasinuyHbIE CE30HBI I0/Ia
B3sTHI U3 paboTsl [ 18], a koHmenTparuu I'B B Boze pek 6acceiina [Ipumsitu setom u ocensio 2010 r. — u3 pa-
6oTsI [24].

3yABTAThEl paHee IIPOBEAEHHBIX 3KCIIEPUMEHTAAbBHBIX HCCAEAOBAHUMN IIOKA3aAH,
YTO MUTPAIUS METAANOB M3 AOHHBIX OTAOKEHUH CYIIECTBEHHO IOBLIIIAETCS IIPU
UX KOHTAKTe C HOAKUCAEHHON TPUPOAHOM BOAOH [0, 15]. IIpeskae Bcero 3To Kaca-
etcst Al(IIl), KoHIIEeHTpalXsl KOTOPOTO B BOAE YKCIIEPUMEHTAABHBIX CHUCTEM IIPU
pH = 6,0 yBeanunaach npuMepHO B 11 pa3 o cpaBHEHHIO C er0 COAep’KaHUEM B
MCXOAHOU IPUPOAHOU BOAE ITPU OTCYTCTBHUM €€ KOHTaKTa C AOHHBIMU OTAOKEHU-
aMu. AoOaBKM (DYABBOKUCAOT K IIPUPOAHOMN BOAE, B3aUMOAEMNCTBYIOIIEN C AOH-
HBIMU OTAOJKEHUSAMH, CIIOCOOCTBOBAAU HEKOTOPOMY ycuAeHUIo murpanum Al(III)
U3 AOHHBIX OTAOKeHUU. OAHAKO BO3AEUCTBUE 3TOTO (PaKTOpa He OBIAO CTOAB
OITYTUMBIM IO CPaBHEHUIO CO CHU KeHUeM BeAnunHbl pH. Bo3aMo>XHO, 3TO CBs3a-
HO ¢ TeM, 4To KoMnaekcooOpa3oBaHue Al(Ill) ¢ I'B Hanboree aKTUBHO IIPOUCXO-
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4. IIBetHOCTH BOJBI pek Oacceiina Ilpumsatu (/) u cofgepkaHne B HUX PacTBOPEHHBIX (POPM aMOMUHUS U
Mapranna (2) B urose (a) u ceHtsiope (6) 2010 r.

AUT B crabokucaou cpepe (pH 4,0—6,0), uTo OBIAO HAMU YCTAHOBACHO 3KCIIEPU-
MeHTaABHO [14]. VI3BeCTHO Tak>ke, YTO aKTUBHAsA MUTPAILXSI MapraHIla U3 AOHHBIX
OTAO>KEHUY NPOUCXOAUT B YCAOBUSIX (DOPMHUPOBAHUS IIPOAOAKUTEABHOTIO Aedu-
IIUTa KUCAOPOAA B IPUAOHHOM CAO€ BOABL. OAHAKO MHTEHCU(PUKALUsI OOMEHHOTO
npolecca HabAIOAQeTCsl IIPU OAHOBPEMEHHOM Bo3aelcTBuU Aeduniuta O, 1 CHU-
XeHus BeamunHsl pH [5, 12].

Bausuawue pH BOABI HAa MUTPAITUIO MEAU U XpOMa IIPOSIBAAETCsI, II0-BUAUMOMY,
B MeHbIIIeN CTelleHU, YeM Ha ApPpyrue MeTAAABL. He mckaroueHo, YTO B TaKUX YCAO-
BUAX M3 AOHHBIX OTAOKEHUHN BeChbMa aKTUBHO MUrpupyer >XKeae30, O 4eM MOJKHO
CYAUTH Ha OCHOBE JKCII€ePUMEHTAABHBIX AAHHBIX.

[Tpu mccaepOBaHMU PACTBOPEHHBIX (POPM METAAAOB Ba’KHO OIIPEAEAUTH CO-
AepJKaHVe TaK Ha3hkiBaeMOU AAOMABHOU (DOPMBI KaK MOTEHITMAaABHO TOKCUYHOM
AASI TUAPOOMOHTOB. AaOUABHAsA (popMa BKAIOYAET B ce0s1 CBOOOAHBIE (TUAPATUPO-
BaHHBIE) HMOHBI METAaAAOB M Ty UX YaCTh, KOTOpas o6pa3yeT ¢ OpraHUYeCKUMU
AUTAHAAMU CAAOOIIPOYHBIE KOMIIAEKCHI, CIIOCOOHBIE AMCCOILIMUPOBATH B IIPOIECcCe
aHaAM3a BCAEACTBUE HApPYIIEHUs PAaBHOBECHOTO COCTOSHUS. B cAydae arAtoMUHNS
TIOA AaOMABHOM (DpaKIyel IIoApPa3yMeBaeTCs Ta YaCTh CBI3aHHOTO B KOMIIAEKCHI
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5. LiBeTHOCTH BOAIBI pek Oacceitna [IpumsaTn (/) 1 cogepkaHne B HIX paCTBOPEHHBIX (POpM Xpoma 1 MejiH (2)
B HIoHE (a) u ceHTsiOpe (60) 2010 1.

MeTaAAd, KoTopasi o6pa3yeT MeHee IIPOYHBIe COEANHEHUS C OPraHUIYeCKUMU AU-
raHAAMU NPHUPOAHBIX BOp, yeM KoMmaekc Al(IIl) ¢ xpomasypoaoM S — pearesn-
TOM, HUCIIOAB3YEMBIM B METOAVKE OIPEACACHUS COAEPIKaHUS aAIOMUHUS.

AeToM KOHIIEHTPAIUd AAOUABHON (PPAKIIUU aAIOMUHUS ObIAd HE3HAUUTEAb-
HOM U B PEAKMX CAydYasax npesbliasa 20% (puc. 7). OceHbIO OHa AoCTUTaAa Oonee
60%, mprYeM B TeX peKax, 'Ae AeTOM copepykanrock Ooabile I'B. ITo-Bupumomy,
IIPOU3O0LIAO He TOABKO CHIJ)KEHHe KOHIIeHTPAallUM IIOCAEAHUX, HO U U3MeHeHUe
UX KOMIIOHEHTHOT'O COCTaBa. MO>KHO IIPEAIIOAOSKUTE, YTO OCEHBIO ['B CBSA3BEIBAAU
A](III) MeHee IPOYHO, YEM AETOM. YCTAHOBUTH NPUYMHY ITOTO SBAEHUSI AOCTA-
TOYHO TPYAHO, TaK KaK HEOOXOAUMEI CIlellMaAbHble NCCAEAOBAHUS.

OTHOCUTEABHOE COAep)KaHUe CBOOOAHBIX HMOHOB MapraHila AeTOM OBIAO
HIU)Ke, YeM OCEeHbIO (IO CpepAHUM BeAndYrHaM — IpuMepHo B 1,5 paza) — cooT-
BeTCTBeHHO 41,7 1 64,3 % (cM. puc. 7). XapakTepHO, YTO B UIOHE OHO OBIAO BBIIIIE
B TeX PeYHBIX BOAAX, I'Ae KoHIeHTpanusa ['B Ovirna HamMeHblneln (peku CTOXOA,
[Npunare). Hanboabliasg cTelleHb 3aKOMIIAEKCOBAHHOCTH MapraHiia (moutu 70%)
HaOAIOAQETCS B peKax C MaKCUMAaAbHBIM copep>kaHueM ['B (cM. puc. 7, KpuBas a).
OTO rOBOPUT O TOM, UTO MapraHell MOXXeT HaXOAUTHCS OOABIIIEN YacThbiO B CBS-
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6. Vizamenenue pH Bogp! (/) pek 6acceitna [IpuIisiTy B 3aBUCHMOCTH OT €€ IIBETHOCTH (2) B MIOHE (@) M CEHTSIO-
pe (6) 2010 .
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7. omnst mabuinpHO (pakiuu METasIoB B Boje pek Oacceiina [Ipumsitu B nioHe (/) u centsiope (2) 2010 .

3@HHOM COCTOSTHUM AL B T€X BOAAX, TA€ BBICOKO COAEpIKaHMe TYMYCOBBIX KUC-
AOT. B 3HaUMTEABHOU CTEINeHU 3TO MPOCAEKUBAETCS W B KaCKajAe AHEITPOBCKUX
BopoxpaHuAnil, Hanboabmas creneHs cBA3biBaHUsA HOHOB Mn (Il), poocTuraroias
60% Mnp,ers XapakTepHa AAsT KHEBCKOTO BOAOXPAHUAUING, OTAUYAIOIIETOCsST OT
APYTUX BOAOXPAHHUAUII, KacKapa OoAee BBICOKMMHU KOHIleHTpanuamu ['B [11, 33].
BHu3 110 KacKapy OHa CyIIIeCTBEHHO CHUJKAeTCs M B 3aMbIKamoiieM KaxoBckKoM
BOAOXpaHUAMIIE He TTpeBhiliiaeT 20—25%. [NpuMepHO Takue >Ke IToKa3aTeAu Ha-
OAIOAQIOTCS U B BOAHBIX OOBEKTaX ora YKpauHbl. (OCEHBIO CTOAb BHIPa’KEHHOU
3aKOHOMEPHOCTHU B CTelleHU 3akKoMmnAaeKkcoBaHHOCTH Mn(II) B Bope UCCAepOBaH-
HBIX peK He HabAIOAAAOCH, UTO OOYCAOBAEHO OOAee HM3KUMU BEeAMYMHAMU KOH-
neHTpanuu ['B (Mo AGHHBIM O IIBETHOCTU BOABI). B 1leA0OM, cTeleHb 3aKOMIAEKCO-
BaAHHOCTY MapraHIiia B 3TOT IIEPUOA MeHsIAach B npeperax 10—74%, cocTaBAss B
cpeaHeM OKOAO 36%. CAeAOBATEABLHO, AOASL CBOBOAHBIX MOHOB Mn?t oceHblo cy-
1ecTBeHHO Bo3pacTaeT (0T 26 A0 90%) 1 moBHIIaeTCs B cpepHeM A0 64,3% (cM.
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puc. 7). AocCTaTo4yHO %
HU3Kasg AOASI CBOOOA- 100 —
HBEIX MOHOB Mn?t ae-
TOM SBAdeTCS yOeAu- 80 1
TEeABHBIM IIOATBEPIK-
AeHUEeM UX CBS3bIBa- 60
HUS B KOMIIAEKCHI C l
I'B.
40

Ard Mepu Xapak-
TepHa BBICOKas CTe- 20
TeHb CBS3BIBAHUS B
KOMIIA€KCHl He3aBU- 0

CHUMO OT Ce30Ha T'OAQ,
a OTHOCHUTEABHOE CO-
AeprKaHre CBOOOAHBIX
WOHOB PEAKO TPEBBI-

m1ano 20% oob11ielt KoH- .

8. Pacripesiesienue METaIoB cpel KOMIUIEKCHBIX coennHenuit ¢ POB
HenTpanyu ee pacTBo- Pa3IMYHOM XUMHYIECKOH mpuposl B Boxe p. Ctura setoM (I) i 0CeHBIO
PeHHBEIX QopM (cM. (I1) 2010 r.: / — aHMOHHBIE; 2 — KATHOHHBIE; 3 — HEHTPAIBLHBIE KOMII-

puc. 7). HabaropaeTcs JICKCRL.

5TO B peKax C MeHb-

UM COAep’KaHUeM

I'B. ITpuueM AeToM AOAS cBOOOAHBIX MOHOB Cu(Il) ObIA@ HECKOABKO BHIIIE, YEM
OCEeHbIO, XOTSI B 3TOT IepUoA KOoHIeHTpalusa I'B 6bina HUsKe, ueM AeToM. [1o Bcel
BHUAMMOCTH, CBSI3BIBAIOIIAsi CIIOCOOHOCTL ['B B pasAndHbIe CE30HBI TOAA OTAWYA-
eTcs.

B 5TOM KOHTEKCTe cKa3aTh 4TO-AM00 0 AabuabHOM pakiuuu Cr(lll) He npea-
CTaBASIETCS BO3MOJKHBIM, IIOCKOABKY TaKHe UCCAEAOBAHUS He IIPOBOAUAUCE U3-3a
MEeTOAUYECKUX TPYAHOCTEM ee OIpeAeAeHUs XeMHUAIOMUHECIIEHTHBIM MeTOAOM
[16].

Pe3yAbTaThel HCCAEAOBAHUS PaCIpPEAEAeHUs PACTBOPEHHBIX METAAAOB CPeAU
KOMIIAEKCHEIX coepnHeHuU ¢ POB pa3sanyHON XMMUUYECKOU IPUPOABL CBUAETEAD-
CTBYIOT O INPeOOAAAQHUM QHUOHHBIX KOMIIAEKCOB, AOASI KOTOPBIX COCTABASIET
63—90% (puc. 8). TakuM 06pa3oM, OIIPEAEASIONIYIO POAL B KOMIIAEKCOOOpa3oBa-
HUM, KaK U CA€AOBAaAO OKMAATH, UrpatoT I'B Kak pooMumHUpYyHoiiag rpynna POB B
BOAE peK OacceliHa [lpunaru. He3HauuTeAbHass 4acTh MEeTAAAOB OOHapy’KeHa B
COCTaBe KaTUOHHBIX U HEUTPAABHBIX KOMIIAEKCOB COOTBETCTBEHHO C DEAKOBOIIO-
AOOHBIMU BellleCTBAaMU U yIAeBoAaMU. Ecan 3TO KacaeTcss MapraHiia, TO BPSA AU
ML HEro XapaKTepHBI ITOAOOHBIE KOMIIAEKCHL. BepodTHel Bcero, KaTUOHHYIO
IPYIITYy COCTABASIFOT HECBSA3aHHBIE B KOMITAGKCHI MOHEI Mn2+, KoTopele cop6upo-
BAAUCh HA KOAOHKe ¢ KM-IIeAAFOA030M, IOCKOABKY OHU IIOAOKHUTEABHO 3apsiKe-
HBL.

AOMUHHPOBAHME aHUOHHBIX KOMIIAeKCOB XpoMa (III) cBuaeTeabcTBYET 00 ak-
TUBHOM €ro CBA3bIBaHUM ['B. AOAg YKa3aHHBIX KOMIIAEKCOB pocTuraeT 75—90%,
IIO3TOMY y>Ke Ha OCHOBAHMU 3THUX AQHHBIX MOJKHO YTBEPIKAATH, UTO AAS 3TOTO
MeTaAAa TaKykKe XapaKTepHa BBICOKAsl CTelleHb KOMIIAeKCOOOpa30OBaHMS.
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9. Pactipenenenne Al(111) u Cu(1l) cpeu KOMIUTEKCHBIX COSAMHEHUH ¢ KUCIOTHOHU rpymmoi POB, nMerommx
Pa3IHYHYyI0 MOJIEKYJISIPHYIO Maccy, B Bozie p. Cturu tetoM (a) u ocenbio (6) 2010 1.: / 1 2 — KOMIUIEKCHEIE
COEAMHEHHS METAJUIOB C MOJIEKYJISIPHOH Maccoil cooTBeTCTBEHHO > 5,0 n < 2,0 x/la.

[MTpeuMyliecTBEHHOEe HaXO’XA€HMEe MapraHlla B COCTaBe aHUOHHOM TI'PYIIIBI
POB B peunbix Bopax Oaccetita [TpunsaTu SBAsieTCSI BECOMBIM AOKa3aTeAbBCTBOM
ero CBSA3BIBAHUS B KOMIIAEKCEHL ¢ I'B.

Ecau roBOopuUTh 00 QAIOMUHHUU M MEAU, TO 3TU METAAABL 4allle BCero OOHApy-
KUBAIOTCS B IIOBEPXHOCTHBIX BOAAX B BUAE @HHOHHBIX KOMIIAEKCHBIX COeAWHe-
aui [13, 14]. ITosoinienHoe copepskanue ['B B pekax 6accetina [punsaru mpepo-
nnpepeAseT UX HAXOXXAeHHe B cocTaBe KoMmmaekcoB ¢ ['B. ITo-Bupumomy, yroms-
myTble KoMnaekchl Al(IIl) u Cu(Il) dopmupyroTca elje B O0OAOTHBIX Bopax [Toae-
Chbsl U NIONAAQOT B PEKU C BOAHBIM IIOTOKOM B IIEPUOABI BECEHHETO IIOAOBOABS U
OOUABHBIX AOKAEH.

Cpear aHHMOHHBIX KOMIIAEKCOB METAAAOB B BOAE pek OacceriHa [Tpunaru po-

MHUHHUPYIOT COEAUHEHHsI C MOAEKYASIPHOM Maccol, He mpeBblmaromei 2,0 kAa
(puc. 9). OpHAKO AOAS KOMIIAEKCOB C MOAEKYASIPHOM Maccou > 5,0 kAa okasa-
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AQCh TAaK)Ke AOCTATOYHO BBEICOKOM M AocTUTrasa noutu 40% B caydae aAlOMUHUS U
27—33% B cAyuae MepU. B mepuop BeCceHHETro MOAOBOABS B cocTaBe ['B yBeanunu-
BAETCS AOASI I'YMUHOBBIX KHUCAOT, MMEIOUIMX OOABIIYIO MOAEKYASIPHYIO Maccy,
4yeM (PYABBOKUCAOTHL. [To3TOMy B 3TOT mepuop BO3MOYKHO yBEeAWYEHUE AOAU
KOMIIAEKCOB C MOAEKYASIpHOM Maccol > 5,0 KAa. OpHaKO (byABBOKHUCAOTHI IIpe-
00AaparoT B cocTaBe I'B B TeueHMe BCero ropa M UTrparoT IEPBOCTEIIEHHYIO POAL B
KOMIIAeKCcOoOOpa3zoBaHuu. OO0 3TOM MOJKHO CYAUTh Ha OCHOBAHUU PE3YABTATOB
pasaeabHOro onpeperenusa copepsxkanudg Al(Ill) B cocraBe hpaKnuil ryMUHOBBIX
U (PYABBOKHMCAOT, BBIAEAEHHBIX U3 BOABI p. CTBuru. OKa3anoCh, YTO B COCTaBe
PyABBATHBIX U I'YMATHBIX KOMIIAEKCOB HaXOAUAOCH COOTBETCTBEHHO 93,2 u 6,8%
aAroMUHMA, CBI3aHHOTO I'B [7]. MoaAekyaspHag Macca yABBOKUCAOT, KaK Ipa-
BHUAO, HUJKe, YeM I'yMHUHOBBIX KMCAOT [23, 25, 26]. Bce 3TO pAaeT ocHOBaHUE yTBEp-
KAQTh, YTO MUIPAIlU METAAOB B BOAe peK OaccelHa [IpunsaTu IpOUCXOAUT
TA@BHBIM 00pa3oM B COCTaBe (PYABBATHBIX KOMIIAEKCOB.

3axatouenue

MosbiweHHoe copeprkanue B B peuHbix Bogax baccenHa Mpunsath cyecTBeHHbIM
ob6pasom BnmsieT Ha (POPMMPOBAHME MX XMMMYECKOrO COCTaBa, B NMEPBYIO o4yepenp
KOMMOHEHTHOro COCTaBa PACTBOPEHHbIX OPraHMYeCKHUX BELLLeCTB, B KOTOPOM OHM 3a-
HMMAIOT JLOMMHUPYIOLLLEE MONOXeHMe. DTO OTPaXKaeTcs Ha LIBEeTHOCTHU BOAbI M BENUYM-
He ee pH, a Take Ha ocobeHHOCTAX pacnpepeneHus, nyTax 1 Popmax MUrpaLmm me-
Tanmnos.

Cpepym nccnepgosanHbix metannos (Al, Mn, Cu, Cr) 66nbwas 4acTb antoMuHUsS U
XPOMa HaxoAMNnach B COCTaBE B3BELLEHHbIX YacTHL, TOrAAa KaKk MapraHew, M, ocobeHHo,
Mmenb MurpupoBanu 6onbluen YacTblo B pacTBopeHHom Buge. [Mpeobnapavne B3Be-
wenHoM dopmbl Al(lll) xapakTepHo pns peuHbix BoA, a 6onbLMMM peKaMM MUpa 3TOT
MeTarnsn BbIHOCHTCS rnaBHbIM obpasom B coctase B3secH (8o 98—99%). B 1o ke Bpe-
MS$l B peKax ¢ HaMbonbLUMMM BEMMHYMHAMM LIBETHOCTH, @ 3TO OMOCPEAOBaHHbINM NOKa3sa-
Tenb copepaHus B, 3HauuTenbHas yacTb antommuums (o 580 mkr/nm3) 6bina obHa-
pY»eHa B pacTBOPEHHOM COCTOsIHUU. B aTom crniyvae pacteopeHnHas popma npeobna-
pana Hap, B3BeLleHHOM. HecKomnbko HeOXMAAHHbIM OKa3anoch NoBeAEeHMEe MapraHLa B
uccrepoBaHHbIx Bogax. Bo-nepsbix, B ycrosusx nosbiweHHoro cogepikanus B mapra-
Heu, npeobnapan B pacTBOPEHHOM BMAE M KOHLLEHTPALMS 3TOM ero popMbl Bbina Ha-
MHOTO Bbille, YeM OBbIYHO B BOJAx C yMEPEHHbIMM BEMMYMHAMM LBETHOCTH. Bo-BTO-
pbix, 3TOT meTann 6bin obHapyeH rnaBHbIM 06pPaszom B COCTaBE aHUMOHHOM Fpynmbl
PacTBOPEHHbIX OPraHMYECKMX BELLECTB, YTO YyKas3blBA€T Ha €ro CBA3blBaHME B KOMIM-
nekcsbl ¢ B. XoTs u3secTHO, 4TO mapraHel, obpasyeT He OYeHb MPOUYHbIE KOMIMNEKChI
C OpraHM4YeCKMMH NUraHpamHu MOBEPXHOCTHbIX MPHUPOAHbLIX Bod. OTHocuTenbHoe co-
pepxaHme ceobogHbix (ruppatnpoBaHHbix) noHoe mapraHua (ll) okasanock gocrarou-
HO HM3KMM B BOJAX C BbICOKOM LIBETHOCTbIO, HYTO TaKXKe CBMAETENbCTBYET B MOMb3y €ro
cBsizbiBaHMs B Komnnekcbl. Megp (ll) B nccneposanHbix Bogax npeobnapana B pacTso-
PEHHOM COCTOSIHMM, MOCKOMbKY aKTMBHO y4acTBYeT B KomnnekcoobpasosaHuu. [o-
MMHUPOBAaHWE B3BELLEHHON POPMbI XPOMa OKa3anocb HECKOMbKO HEOXMMOAHHbIM, MO-
ckonbKy MoHbl Cr3t Takyke aKTMBHO cBsA3biBalOTCs B KOmMnekckl ¢ [B.

Bbicokoe copeprkaHue B npuBoamt K cHuxkeHuto pH Bogpl M copepiKaHus B HeH

PacTBOPEHHOTO KUCITIOPOAA, @ 3TO MMEHHO Te BaXHble DaKTopbl, KOTOPbIE YCHIUBAIOT
MUIrPaLMIO METAMNOB M3 JOHHbIX OTMOMEHUM B KOHTAKTMPYHIOLLLYIO C HMMMK Body. B oco-

103



Mapoxumusn

6eHHOCTH 3TO KacaeTcs anoMuHMsi. MOXKHO Mornaratb, YTO MPM BbICOKMX KOHLEHTPa-
umsx B 1 HM3KMX BennumHax pH Bofbl OH MUrpUpPyeT U3 JOHHbIX OTIOMXEHMM M HaKar-
nuBaeTcs B BOJHOM cpefe B pacTBOpeHHOM Buae. Bo Bcskom cnyyae, aTo xapakTepHo
Ans BOMnoTHbIX BOA, KOTOPbIE SIBASIOTCS MCTOYHMKOM MMTaHWUs MHOrMX pek baccenHa
MpunsaTw.

Cpepym pacTBOpeHHbIX (hopm MeTanos npeobnapany coeguMHeHNs aHUOHHOTO Xa-
pakTepa, To ecTb Komnnekcbl ¢ [B kak fOMUMHMPYIOLLEN FPYNNON PacTBOPEHHbIX opra-
HMYeckmx BewiecTs. [pu 3TOM B cocTaBe yKa3aHHbIX KOMMMEKCHbIX COeOMHEHUN Me-
Tannos 606nbLWYHO YacTb COCTABMSANM KOMMMNEKCbI C MOMEKYMSAPHOM MaccoMm, He NpeBbl-
warowen 2,0 ka. Hanbonee BeposaTHO, UTO 3TO hynNbBaTHbIE KOMMMEKChI, TaK Kak
dynbBOKMCIOTHI sBnsitoTCA nNpeobnaparowen dpakumen cpean B.

MosbiweHHoe copeprkaHune B B peuHbix Bogax baccenHa p. lMpunstn cnepyet
pacLLeHMBaTb C 3KOMNOrMYECKMX MO3ULMM KaK MONIOXKUTENbHOE SIBNEHME, NMOCKONbKY OHM
CBA3bIBAIOT METArIbl B KOMMNEKCbI M, BEPOSTHEN BCErO, CMOCOBCTBYHOT CHUMEHMIO WX
TOKCMYHOCTH.

*%

Hageoeno pesynomamu docniosicens pady memanis (Al, Mn, Cu i Cr) y 600i piuok ba-
ceuny Ilpun’ami, wo iopizuaromscsa niosuwenum emicmom 2ymycogux pevosur (I'P). B
Haubinbwux konyenmpayisax eusenreno Al(Ill), nomim ioyme manean, Kynpym i xpom. Poze-
JISIHYMO CRIBBIOHOWEHHS 3AGUCUX [ POZUUHHUX opm Oocaiodcysanux memanie. [lokazano,
Wo 3a8ucia gopma miepayii 1acmuea antoMinio ma xpomy. 3HauHy 4Yacmury Maueany eu-
561€HO Y PO3UUHEHOMY CMAHI, W0 3YMOBIEHO 1020 38 ’A3y8anHAM y Komniaekcu 3 I'P. /s
KYRpYMY XapaKkmepHa po3dunta popma. Y piuxax 3 nabinouium emicmom I'P euseneno 0o-
CMAamHb0 BUCOKI KOHYEHMPAYii POZYUHHO20 ATIFOMIHIIO, WO HEePIOKO NepesaNicac Hao 3a8uc-
010 gopmoro. OcHOBHY poab Y KOMNIEKCOymeopenHi gidiepaioms [P, 6Hacniook uoeo
oominyloms anionni komnaexcu memanis. Ceped ocmaHHix nepesaxcaioms CHOIYKU 3 MoJle-
Kynsipuoro macoro < 2,0 k/la.

*%k

Results of researches of some metals (Al, Mn, Cu and Cr) in water of the Pripyat river
basin, differing by the raised content of humic substances (HS) are given. In the greatest
concentration it is found out Al (I1l), and then there is a manganese, copper and chromium.
The correlation of the suspended and dissolved forms of the studied metals is considered. It
is shown, that the suspended form of migration is peculiar to aluminium and chromium. The
significant part of manganese is found out in the dissolved state that is caused by its binding
in complexes with HS. For copper the dissolved form is characteristic basically. In the ri-
vers with the greatest content of HS high enough concentration of the dissolved aluminium
quite often prevailing on its suspended form. HS play the principal role in complexation
owing to anionic metal complexes are dominated. The compounds with molecular weight <
2,0 kDa are prevailed among the mentioned metal complexes.

*%
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