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OCOBLEHHOCTH @OPMHPOBAHHWA XMMHYECKOI'O
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via. lllonom-Aunelixema 4, . bupobumkan, 679016,
e-mail: kogantm(@mail ru, Rizkova@mail ru

Heenedogano enuaniie RPUPOOHSIX U AHIMPOROZEHHBY PARMOPOE HA QOPMUPOsaHe XUMUYECKO20 COCMAsA 006l p. Bupa.
Krwonesste cro6a: nogepxHocmuble 600bl, XUMUYECKUE COCIIAS, 302PAHEHUE, MANCETbIE MEmaLIbt.

Pexa bupa gBngercd onHol W3 OCHOBHBIX BOJHBIX
apreprii Ha Teppuropm Eppelickoii apToHOMHOM 0bnacTH
(EAQ), Ha eé Deperax pacmoIOKeHO ZHATHTSIBHOS KOIITIe-
CTBO HACEITeHHBIX IYHKTOB. BOJB PeKH HCIONB3YIOTCH B
XO34HCTBEHHO-OBITOBEIX U IIHTEERHIX LIGIMIX, HO CYIIECTBYIO-
Imad CHCTeMa MOHMTOPHHTA HEe IIO3BOILIST IIONHOCTHIO
OIIEHHUTE ee JKONOTHYeCcKOe COCTOJHHE, TOITOMY HAMH
IPOBSIEHO HCCHeNoBane (GpakTopos, BIILIONIHX HA XUMH-
TECKUH COCTaB BONEL B JaHHOM BONOTOKE B DPasJITIHbBIE
Ce30HBI M B TOUKAX, BXOAAIINX H He BXOMJIIHX B CHCTEMY
PErHOHAIBHOTO MOHHTOPHHTA.

MaTepuansl, HCIONB30BAHHEE B paboTe: [aHHHE
bacceiinoporo ynparnenus no EAO, VYnopapmenusg
TIpHpONHEY pecypcor o EACQ, OI'Y «leHTpa TUTHeHEL U
smumeMHonoruu B Eppelickoll aBToOHOMHOM 00macTH»;
JIAHHbE COOCTBEHHBIX aHATM30B TPOO BOJBL

OtbHop npob npopomries B 20082010 1T B BeceHHIT! U
OCGHHMH IIepHonl. PacrmonoieHre TOUEK M MX HyMeparpid
MIpUBE/IEHE! Ha prc. 1, 2.

[Tokaszaremn KagecTBa BONEL KHCIOTHOCTE, KECTKOCTE,
coZepiKaHHe PacTBOPSHHOI O KHCIOPOa, TOHESTBIX MeTall-
noe (TM), dropunos, XIOPHAOB, CYIH(ATOB, HUTPATOB OII-
PeoeeHEl IO CTAHNAPTHEIM MeTomukaM [8, 9, 12]

Pacier pacnipemeneHig MeTalioB MeXIY COCYIIECTBY-
IONUMH hOPMAMH OCHOBAH Ha MeTO/le MarepuaibHoro Oa-
TaHca!
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MeTamnos; [M™] — KOHITeHTpAInId MOHOR MeTalna, He CBS-
SAHHEIX B KOMILTEKCHBIE coemuHerd; [ML]™ xoHieHTparma
KOMIUIEKCHEIX COeMHeHNH MeTala ¢ IHATaHmaMu [6].
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Conepxamie noHos H' u OH paccunrtanoe ucxong us
HOHHOTO TIPOM3BEIEHH BOMIEL (KW):

0. (4)

-] =

K, =[]+ [OH ] (4); [H]= 1075, [OIT]= 107°F. (5)

Hymeparma Touex otbopa mpod: 1. p. Kymayp (mo
cmigang ¢ p. Kinvxan), 2. p. Kinvxan (mo cmmmig ¢ p. Kyme-
ayp), 3. p. Kymayp (c. Jlsypeune, cmuarvte pex Kymbayp u
Kinxarr), 4. p. Bupa (n. Bupaxam), 5. p. Bupakan, 6. p. Brpa
(m. Temmmoozepex), 7. p. Kamenymka, 8. p. Huxura, 9. p. Car-
mei-bBupa, 10. p. Tpek, 11. p. Kupra, 12. p. Bupa (c. Pazgons-
noe), 13. p. Bupa nepen 1. BupoGumikariom.

A, Touku peruoHaIBHOTO MOHHTOpUHTa: 1. ABTYCTOBC-
ki Bofosabop, 2. Apemosckuii Bomozabop, 3. Bomosabop
Comka, 4. Criacatembnag crammg, 5. [IKuO, 6. Y. Hepckasd,
7. Brume cbpoca crounnix eon ¢ [OCK, & Hinxe cbpoca
crounnlX son ¢ [ 'OCK.

BE. Touky BHe CHCTeMBI PerHOHANBHOTO MOHHTOPHHTA
1. Paifon JJCM, 2. Hauano . Bymarmma; 3. Ilocne MocTa Ha
1. Comka, 4. OunicTHEIe coopykeHnd, 5. Y. Hesckad; 6. Paif-
OH HOBOT® MOCTa JIO CITyCKa CTOYMHEIX Bojl, 7. PaffoH HoBoTO
MOCTa IIocHIe CITycKka CTCUHBEIX BOI.

OcHOBHBIE Pe3yJIbTATHI

XimririeckHH cocTaB MOBepXHOCTHBIX BOA pekH bupa u
@e IIPUTOKOR (hopMUpYeTCs 110 BIMAHHEM CBOSOOPaZHELX
TIPUPOTHBIX YCHIOBHMH, HAMMHHEM CIOMKHON CHCTEMEI IIpo-
TOK, PYK&BOB M BOJOEMOB, PYILOHOCHBIX M KOJNIEKTOPHO-
IpeHawHbIX BOJ, THOPCOMETeOPOJIOTHICCKHX YCIIOBHH, Xa-
PaKTepHBIX T4 KaXkIOTO MepHoa, Ha KOTOpbhle HaKIanbBa-
eTcd aHTpPONOTeHHOe 3arpd3HeHMe. PacmomoxeHie B Yccy-
puriickoll reoxuMEIecKoll IIPOBHMHINME H HANIHMHe MecTo-
POMIeHN W PYAONpO4IBIeHMI TOe3HBIX HCKOTIaeMbIX B
Tpefenax MIOMAMH BOIocOopa MOTYT BIHATE HAa COfepiKa-
HHe B BOIE¢ HeOPraHHYecKHX COeIMHEHIT, KOTOpoe yBell-
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Amypckas 00JIACTE

XabapoBckrii Kpaii

Yci10BHBIE 0003HATEHMA:

- Homepa Touex oTGopa nmpod

Macmrad 1 : 1 500 000 (B 1 cm 15 Km)

Puc 1. Touxu ombopa npot ecdwvt 6 p. bupa om ucmoxa 0o 2. bupotudncana u 6 RpumMoxKax

YHBAETCA B PE3YILTATE MPOIECCOB XMMHYECKOTO BBIBETPH-
BAHMA TOPHBIX IIOPOL, COMPOBOMIAIOITINCS HX MeXaHIIec-
KMM pazpylnemreM H pactopermem [l1]. Mecropoxne-
HHA, KOTOPbIE MOTYT SBISTHCH HCTOYHUKOM 3arpa3HEHHS
HCCTSIYeMOTO BONOTOKA Pa3zlHIHEIMI COSNUHSHIMH Me-
TAJUIOB — IIPOAYKTOB TPAH3UTa H JECTPYKIIHN OCHOBHOTO
CHIPbA M CONYTCTBYIOTIHX COSJIMHEHHH, IPEJICTABISHE! B
Tabm 1.

AHTpOIIOreHHAd COCTABIAIONTAI CO CTOTHEIMH, CHEro-

BBIMH H JIOWJIEBbIME BOJlamu (Tabn. 2) oDycIIoBIrBaeT J10-
IoNMHUTeNbHOe 2arpgsHeHne TM, azoToM aMMOHITIHEIM,
OPTaHMYEeCKIMM M B3BEIISHHEIMH BeIIeCTBAME, OONBITHH-
CTBO 3 KOTOPHIX OTHOCHTCY K 111 Kinaccy TOKCHIHOCTH [6].
B cBg3M ¢ HepaBHOMEPHLIM paCIpefeleHHeM IPUPOI-
HBIX H aHTPOMOTEHHBIX HCTOUHUKOE ONIPENeNeHIe XIMITIe C-
KOTO COCTaBa BOIBI B P. BHpa MpoBefieHo OTAeNBHO OT HCTO-

¥oB go . Bupobumkana (Tabm. 3, 4) 1 Ha TeppuUTOpIIL Topona
(Tabm. 5).

= [ C R

| YenoBHble 0603HaYeHNA:

@ Toukw oTBopa npof soge!

Puc 2. Touxku ombopa npob sodst 6 p. Bupa na meppumeopuu o Bupobudncana

g8



Tabnuna

MuHepanpHO-CEIPBEBbIe HCTOMHHKH 3arpasHertd Bom p. bupa [2, 10]

MecTtopo#nenne

()CHOBHOE ChIpbE

COHyTCTByIOH_[I/IG COCIMHCGHHA

Mano-XMHraHcKHH Kele30-
PYOHEIH palion

KenesnucThie KBAPIMTEL: TEMATHTOBBIE
(Fe,0,), martetuToBBE (Fe,0,*Fe),
MarHeTHT-TeMaTHTOBHE, OKHCHO-PAYHUTOBHIE
(Mn,O;*nS10,), oxrcHO-KapOOHATHELS
{(ponaxposur MnCO;), raycMaHUTOREE
(MnO*Mn,;O5), a Tak#ke OKHCHBIE 1
TIONYOKHMCHEIE PYAEL ¢ TICHIOMEIaHOM
(mMnO*MnO,*nH,0), mHpomosnToM
(MnO,) 1 mmomnToM (FeOOH)

OKcHIB aMOMHHNY, KPeMHHS,
MarHig, MapraHia, MoIoneHa,
KanbITHd.

XIHTAHCKOS
MECTOPOXICHHE OIIOBa

Kaccurepur (SnO;)

Cynp sl sKenesa (IHPHT), CBUHIA
(ramenwT), nuHKa (canepurt), Memu
(XanBEKOMHPHT, GOPHHUT), MBITITHAKA,
Kelesa.

Oxecusl sxemnesa (I11), MarHng 1
Tutana. KapboHare! kambiud u
CBUHIIA.

CyTapckuif 30I0TOHOCHEIH
paiion

Somorto (Au)

OKCHIOH aMOMIHIA, $Kele3a, HTTPHT,
HrobHus | THTaHa. ColM MarHus,
11314 U HHPKOHIL

JonpoxoBckoe Kpemuesem (S10,), rmnozeM (ALO;), OKCHALL aJIOMHAHNA, Jelesa,
MECTOPOWKIISHHE kapbonar kanbipg (CaCOs3) KasbIHg, KPEMHHI H MAPTAaHIIA.
HM3BECTHIKOR

Jlonmoxorckoe OKCHIBI KalbITHg, KapGoHATH KalbIlHd 1 OxcHIB aMOMHAHNS, JKenesa,

MECTOPORIACHHC HEMCHTHBIX
14} Cl)J'IIO COBEIX H3BCCTHAKOB

MaIrHHA

KpeMHHA, Maplradla, THTdaHa,

docopa.

Toptamisie MecTopOKTeHITT

Topd

OxcHas Jkemesa, Kanbiu, docdopa,
CepHL, A30TCOIepIEAIIIe COeHHEHI.

Kax BuonHO I3 DaHHEIX, IPHBeNeHHLIX B Tabm 3, 4, Boja
OteHb MATKAdA, KUCIOTHOCT BAPBUPYETCHd OT ¢Mabo KMo
1o HeHTparkHOM, B OOMBITHHCTBE TOUeK 0TOOpa HabmroIaeT-
¢4 TIOBBINIEHHOS CONEPIKAHIe Kele3a, B HeKOTOPBIX TOUKaX
— MapraHifa. TeHIeHIMd ypelHueHHd cofepxxamia TM or

HCTOKOB 10 I. bupobumixana MokeT ObITH CBA3aHA C BHEeCe-
HHeM HX ¢ IPUTOKaMH, IPOTeKaloITUMY B palfoHax MecTo-
poxaerwit p. Kumkas (Ne 1) wimi ¢ HaceIeHHBIMI TTyHK TAMH
Ha pexax Tpex (Ne 10), Kupra(Ne 11), Brpa (Ne 611 12).

Ha teppuropum r. Bupofunxana o CHOBHBIMK IIPHPOX-

Tabnuma 2
Copoc Barp43HMOITHK BeIeCTE B p. Brpa Ha Teppuropmu T. Bupobumxana
Tom 3arpasHUTENH, T
. | =
v =

L5 | E . E

b g = G 3

: = 1z 8 = |2 .

7 m = T S B = i o o o T b3
1998 | 0,16 | 0,17 69,05 235,00 2539 391 - - 0,78 - - - -
1999 | 0,15 | 0,17 68,40 219,00 4,18 - - 0,01 - - 0,38 - -
2000 | 0,21 0,16 50,35 143 .45 25,65 295 | 0,08 | 0,02 1,90 12,70 0,67 | 0,02 | 0,14
2001 | 0,29 | 0,19 62,40 169,46 3491 3,49 | 0,01 0,01 0,86 0,20 | 0,01 | 0,05
2002 | 0,16 | 0,16 53,43 173,60 34,77 298 | 0,04 | 0,10 1,74 31,62 0,20 - 0,20
2003 | 0,13 | 0,13 51,26 217,00 33,06 5,00 | 0,10 - 1,63 2881 - - 0,10
2004 | 0,15 | 0,19 66,81 278,98 - 4,27 | 0,05 | 0,12 2,64 2,36 - 0,15
2005 | 0,20 | 0,18 53,27 183,37 - 5,22 | 0,07 | 0,02 3,04 97,08 1,40 - 0,06
2006 | 0,20 | 0,16 14,24 28,01 27890 | 579 | 0,08 | 0,59 3,70 1276,00 1,32 - 0,14
2007 | 0,16 | 0,15 | 18,54 | 27631 - 4,45 | 0,08 | 0,40 | 2,49 | 1424 [ 050 | - | 0,09
2008 | 021 | 0,14 | 42,53 | 20862 | 2,20 | 561 | 0,10 | - | 268 | 13,77 1,20 | -

Hpumeuanue: Jlannsie bacceiiHoporo ympaeneHus no EAO
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Comeprkatue TOTOTAHTOR B p. Bupa oT Heroka a0 1. Bupobwikana, mr/ v’

Tabnuoa 3

Ne pH Kectroete | @ropunmel | Kemezo | Mapranen Mems Kam it Marrmii Huxens
1 7.3 0,70 0,34 0,292 0,065 0,011 8,0 3,6 < 0,003
2 7.3 0,80 0,23 0,610 0,219 0,010 10,0 3,6 < 0,003
3 7.4 0,50 0,48 0,049 0,014 0,012 8,0 1,2 < 0,003
4 7.4 0,70 0,33 0,723 0,081 0,012 10,0 2,4 < 0,003
5 6,9 1,50 0,41 0,343 0,034 0,005 <1 <1 < 0,003
6 6.8 0,80 0,37 0,347 0,069 0,010 10,0 3,6 < 0,003
7 7.3 0,50 0,30 0,083 0,016 0,004 8,0 1,2 < 0,003
8 6.8 0,60 0,43 0,241 0,037 0,006 8,0 2,4 < 0,003
9 7.5 0,60 0,28 0,251 0,025 0,018 6,0 3,6 < 0,003
10 7.5 0,70 0,35 0,461 0,037 0,006 8.0 3,6 < 0,003
11 7.3 0,60 0,41 0,573 0,039 0,009 6,0 3,6 < 0,003
12 7.5 0,70 0,30 0,451 0,040 0,004 6,0 48 < 0,003
13 7.3 0,60 0,37 0,546 0,071 0,009 6,0 3,6 < 0,003
Hpumesanne: 1. Hymepamps toyex ykazana Ha puc. 1; 2. XecTkocTh m3MepeHa B rpagycax; 3. Jlannere 2010 © 4. Anama npoBefeH

OI'Y3 «lIT' u 3 B EAO»

HBIMH 3aTp43HUTSIIMH Takike dBIIMOTCA kelese M Mapra-
HeIl, IIpHdeM KOHI[eHTpaIlid kelle3a HaMHOTO BEHINIE, TeM
MApraHIa; TeXHOT éHHBEIMH — MeJb ¥ HHKelb, Npeobnanaio-
MY aHHOHAME — CYIB(aTsl, XIOPUALL 1 HHTpaTH. Comnep-
WaHHe TIOJUIOTAaHTOR BapeHpyeTcd 10 TofaM, B 3aBHCHMOC-
TH OT TOUYEK [OCTYILIEHHA CTOYHBIX BOJ ((hparMeHT IpHBe-
IeH B TabI. 5) 1 OT (a3 THAPONOTHIeCKOTo pesama (Tabml. 6).

Hanpumep, secrHoil 2009 I. B CB43U ¢ IIOBBIIIEHHEM
YPOBHA BOAB IIPOHCXOAHT yMeHBIIEeHHe KOHI[@HTpPAalHd
OpHpOSHHIX 3aTrpI3HUTeNel Ho cpaPHEHMIO ¢ OCCHHHM
nepronom 2008 1. Jlpyrad 3aBHCHMOCTE HabIomaeTcd Jnd
TeXHOTeHHBIX 3/IeMeHTOB, ITOCKOIbKY Hapday ¢ H3MeHeHHeM

THAPOIOTHIECKOTO PeikiMAa MX IOCTYIIeHHe CO CTOTHBIMI
BOJIaMH HepaBHOMEpPHO B TeteHHe Tofia.

CoplepxaHie HEKOTODHIX coeJMHeHHH, HanpuMep TM,
onpenengeTcd He TONBKC CYMMAapHBIM KOJIHUECTBOM
TIOCTYIUIEHAH OT IIPUPOJHBIX H aHTPOIIOT €HHEIX MCTOYHH-
KOB, HO M CIO¥HBIMH XHMHHe CKHMH IIpeBpalieHHIMH, Oc-
HOBHBIMH M3 KOTOPBIX ABIMFOTCA OKHUCIHTEIBHO-BOCCTAHO-
BHTeNbHBIE TIPOLIECCH M 0OPa30BaHNe KOMILIEKCHBIX COe/H-
HeHWH ¢ HeopraHWdecKUMH W OpTaHiuecKUMH JTHTaHIaMH.

Hanpumep, HabmogaeTcd clokHad H HEOTHO3HATHAL
38BHCHMOCTh MeXy CoflepiKaHHeM JIBYX- H TpexBaleHTHO-
TO WeNe3a M TAKHMH IIapaMeTpaMH, Kak KHCIOTHOCTh, OKHC-

Tabnuma 4

Comeprkaiye MONTOTAHTOR B BOfle B p. Bupa oT metoka 1o . Bupobumkata B empHiIax HﬂKEp

No DTopugH Kemeso Mapranen Menz Kanpmit Marami Hukens
1 0,22 0,97 0,65 0,011 0,26 0,18 < 0,03
2 0,15 2,03 2,19 0,010 0,33 0,18 < 0,03
3 0,32 0,16 0,14 0,012 0,26 0,06 < 0,03
4 0,22 2,41 0,81 0,012 0,33 0,12 < (0,03
5 0,27 1,13 0,34 0,005 <(0,033 < 0,05 < 0,03
6 0,25 1,156 0,69 0,010 0,33 0,18 < 0,03
7 0,20 0,27 0,16 0,004 0,26 0,06 < (.03
8 0,28 0,803 0,37 0,006 0,26 0,12 < 0,03
9 0,18 0,836 0,25 0,018 0,21 0,18 < 0,03
10 0,23 1,536 0,37 0,006 0,26 0,18 < (0,03
11 0,27 1,91 0,39 0,009 0,21 0,18 < 0,03
12 0,20 1,503 0,40 0,004 0,21 0,24 < (0,03
13 0,25 1,82 0,71 0,009 0,21 0,18 < 0,03

Ilpumeaanue: 1. Hymeparma Todex yxazaHa Ha puc. 1
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Tabnuoa 5

CpeaHerofoBas KOHIIGHTPAITAS HEKOTOPBIX 3arpasHuTerel B Bofe p. bBupa Ha TeppuTOpHA
r. Bupobumxana 2007-2009 .

No KoHteHTparms, MM
TOYEK
orbopa | pH Heneso | Mapranen | @rTopHas Avmmax | Cymbdatel | XIopuas! HurpHTer Hurparst
pod
1 73 0.41-0.87 | 0,03-0,04 0,12-0.44 3.6-0.32 | 2,00-16,40 2,00-2,50 0,005-0.007 | 0.40-1.20
’ 0,600 0,033 0,230 1,670 11,400 2,300 0,0056 0,730
9 74 037-0.48 | 0,01-0.02 0,13-0.30 0,24-3,90 | 2,50-23.00 2,50-2,50 0,00-0,004 0,40-1.40
’ 0,440 0,016 0,220 1,55 11,960 2,500 0,0012 0,860
3 75 0,23-0.52 | 0,04-0.09 0,02-0,54 0.28-0,45 | 10,3-21.6 | 0,40-11.00 0,07-0,012 0,85-1,60
’ 0,370 0,046 0,360 0,370 15,50 5,130 0,010 1,280
4 73 0.35-0.47 | 0,03-0,06 0,12-0.28 0,27-0,38 | 0,35-8,50 2,00-4.00 0.,01-0.016 0,40-1.80
’ 0,370 0,043 0,180 0,320 4,100 2,800 0,012 0,966
5 73 0,25-0.37 | 0,03-0.06 0,17-0,33 0.22-0,54 | 8.10-24,00 | 2.,50-10,20 | 0.009-0,019 0.80-1.80
’ 0311 0,042 0,240 0,380 17,50 5,560 0,013 1,360
6 71 0,28- 0,90 | 0,02-0.04 0,21-0,33 0,29-0,47 | 3,00-19.4 | 2,00-10,00 [ 0,007-0.011 0,30-1.25
’ 0,500 0,036 0,220 0,390 11,400 4,800 0,009 0,680
7 73 0,20-0.47 | 0,03-0,08 0,14-0,32 0,23-6,80 | 2,60-18,70 2,50-4.00 0,00-0,007 2,60-10,70
’ 0,350 0,043 0,220 2,45 10,700 3,000 0,0046 4,900
3 71 0.40-0.61 0,03-0.1 0,13-0.19 4,51-7.30 | 4.10-32.70 4,10-7.50 0,031-0.138 2,30-5.70
’ 0,520 0,007 0,160 4,96 16,800 5,860 0,081 3,530

Hpumewanue: 1. Janusie ©TY3 «JI'uD 8 EAO», 2. Yncimrens — MAHHMAIEHEE H MaKCHMAalIbHEIS, 3HAMSHATEIb — CPeIHHE 3HAUSHHA

IUTEeNBHO-BOCCTAHOBHTEIBHEIN IOTEHIMAT U CONepIKaHIe
xucropona. [Ipu stom Boceranoenerue sxeneza (1) mo wxe-
meza (1) ipoHeXoanT He B OBNACTH MOMOKHTEMLHEIX 3HATE-
auit Eh, a mpu HeOOIBIIOM [TOIOMITENEHOM [IOTEHIAS H
HACHIIICHIH BOLEL KHCIopogoM (puc. 3).

K daxropam, KoTophe peryippyioT kKoHenTpargro TM
B IPHPOOHBIX BOZAX, MX XHMHIECKYIO PEAKIIOHHYK) CIIO-
COOHOCTE, DHOIOTHIECKYK [OCTYIHOCTh H TOKCHYHOCTE,
OTHOCATCA He TOMBKO BATOBOE COMEpPIKAHME, HO H JION CBO-

OOIHBIX U CBS2aHHBIX (POpPM METAaIla, OCKOIbKY OHH HUMe-
0T pasiudHBle 3TOKCHKONOTHYecKHe cBoifctea. Hx
pacTipeienerte 3aBUCHT OT KOHIEHTPAITHH OPTaHNHeCKHX 1
HEeOPTraHWIe CKUX JIMMaHqo0B (B OCHOBHOM CYNB(AT, XIOPHI
H THAPOKCIT HOHOB (Talll 5)) H IPOTHOCTH COOTBETCTBYEO-
TIVX KOMITIEKCHBIX cOoemumertii [4, 5, 7.

Pacuer mompHEIX momeit (%) cynbdaroB, HAXOMAIIHXC
B PABHOBECHH ¢ HOHAMH METAIUIOB, B HHTEPBAlIE KOHIIGHTDA-
i, TIPUBEISHHBIX B Tallm. 5, TIOKa3bIBAET, UTO 3HAUMTEIND-

Tabnuma 6

Copepranve TAKEIBX MeTAos B p. Bupa Ha Teppuropyn 1. Bupobuikana, Mr/ M’/ e uHmb HﬂKEp

No ripofi Mezns ‘ Hukene | Kenezo obruee ‘ Mapraren
B Ocens (07.10.081.)

1 0,030/0,03 0,300/ 3,0 3,464/11,5 0,904/9,0
2 0,010/0,01 0,228/2,2 3,12%8/10,4 0,503/5,0
3 0,001/0,01 0,294/2,9 3,040/10,3 0,400/3,7
4 0,007/0,001 0,346/ 3,4 3,39011,3 0,420/4,0
5 0,015/0,02 0,079/0,8 3,104/10,3 0,654/6,5
6 0,015/0,02 0,117/1,2 1,021/3,4 0,616/6,0
7 0,034/0,03 0,292/2,9 3,900/13 1,268/12,7
8 0,060/0,06 0,267/2,6 3,265/10,8 2,505/25,0

Cpennee 0,02/0,02 0,24/2,3 3,04/10,1 0,50/9,00

Becra (25.04.0971.)

1 0,045/0,05 0,165/1,6 0,557/1,%9 0,052/0,5
2 0,055/0,05 0,300/3,0 0,620/2 0,062/0,6
3 0,766/0,76 0,640/6,4 0,610/2 0,084/0,8
4 0,066/0,07 0,545/5,5 0,537/1,8 0,120/1,2
5 0,0408/0,04 0,570/5,7 0,354/1,2 0,124/1,2
6 0,020/0,02 0,600/6,0 0,3711,23 0,494/5,0
7 0,034/0,03 0,387/3,8 0,437/1,5 0,114/1,1
8 0,024/,0,02 0,890/8,9 0,385/1,3 0,126/1,3

Cpennee 0,13/0,13 0,50/5,1 0,47/1,6 1,30/1.,5

Hpumeuanue: Touxn orGopa 1pod yKazaHel Ha pHe. 2 A
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Puc. 3. Bauanue KUCTOMHOCIHN, PACIHGOPEHHOZ0 KUCIOPOOX U OKUCTUINEAbHO-80CCINAHOBUINETLHOZ0
nomenyuana va coomnotieriie mexcoy Fe (I} u Fe (I11) 8 sode p. Bupa. Touxu ombopa npot

yrazanst na puc. 2 B

Hoe KomuecTBO Jkernesa ([11) MoweT HAXOMNTHC KaK B BU/E
cBOBOMHBIX HOHOB, TAK M B (POPME MONOKUTEIBHO 3aPAKEH-
HBIX KOMILIEKCOB, B TO BPEMA KaK JBYXBACHTHBIE HOHEI {Fe®”,
Mn#, Cu?, Ni?*) mpakTHIecKH OCTAKTCS B MOHHOM BHIS
(tabm. 7).

Ornydne B KOMIUIEKCOOODa30BaHMH METAIUIOB, HAXOIL-
MHXCA B PA3MUHON CTETeHN OKUCITEHNT, TIOATBEPIKISHO
PacHeToM COOTHOIUIEHHH GOpPM XIOPHIHEIX KOMIIIEKCOB.
Tokasano, ato wenezo (1) B OTIHYHE OT METAIIIOB CO CTe-
TIeHbI0 OKHUCITEHHA, PaBHON IBYM, MOXKET 0BpasoBHIBATH
MOHO- H OHKOMILTEKCH KOMIUTEKCE! (Tabm. 8).

Ha cooTHOMIeHHe MEXIY THAPOKCOKOMIIEKCAMN BIIHA-

eT KHCIOTHOCTE cpefbl. Hampumep, skemeso (1) obpasyer
AKBAKOMILIEKCH TONBKO B KHCION cpene; [0 Mepe YMCHb-
IICHHI KHCIOTHOCTH YBEJIHIHBAETCS KOHI[CHTPALHA BCOX
THAPOKCOKOMITTEKCOB, AOCTHTAd CBOETO TPeeNbHOTO I1d
KQXIOr0 COeAHMHEHHI 3HATCHII [IPH onpegeneHHoM pH.
Kemezo (II) u mapraser (II) MoryT CymiecTBOBArb B BHAE
AKBAKOMITIEKCOR TIPH MIMPOKOM 3Hadermw# pH, a riapokco-
KOMILIEKCEL BOBMOMHEL TONBKO B IIEIOUHOH cpexme
(10-13 pH) [3]. AganoryuHas 38KOHOMEPHOCTE HAOIFONAET-
ce mng e (1) o memna (1) (prc. 4).

PacueTsl, IpoBeAeHHEIE ¢ HCIIONBROBRAHNE (DYHKIQHH
@poneyca (ypapHeHua 2—5), moKazaimi, ITO [IPH SHATEHHIX

Tabnunoa 7

Mombibie mom CyJIbq)aTOB, HaXOIAIMIIXCA B PaBHOBECHII ¢ HOHaAMH METAIUIOB

80,7 10*

3+ + 2+ 2+ 2+ 2+ .
Mo/ Fe Fe(S0,) Fe Mn Mn(SOy) Cu CuS0y, Ni Ni 804
0,5 66,5 33,3 99.0 99.0 1,0 99.86 1,13 98.9 1,0
1,0 499 499 98,0 98.0 2,0 97,7 2,24 97.5 2,04
1,5 38,6 61,2 96,9 96,9 3,0 96,6 3,32 96,9 3,0
2,0 33,3 66,5 96,1 96,1 3,8 95.6 4,80 95,9 4.6
2.5 28.4 71,3 95,2 952 4.8 94,5 5,41 95,0 4.9
3,0 239 75,4 94.0 94.0 5.9 93,5 5,60 941 5,9
4.0 19,9 79.6 92.6 926 7.3 91,6 8.4 923 7.6
Tabnuma 8
MombHEE TOMH XIOPHAOR, HAXOAMIIMXCA B DABHOBECHH ¢ HOHAMH METAITOR
Cl-,
MOJTB/ M Fe®* | FeCl™ | FeCl', | FeCl, Fe? FeCl, Mn? MnCl, Cu? CuCl,
*10°
0,5 0 0 99,90 0 99,00 0,20 99,00 0 99,99 0
1,0 0 0 99,90 0 99,50 0,45 99,12 0.10 99,98 0,01
1.5 0 0 99,90 0 99,80 0,11 99,24 0,78 99 98 0,01
2,0 0 0 99,90 0 99,97 0,25 99,28 0,65 99,97 0,01
2.5 0 0 99,90 0 99,98 0,01 99,68 0,30 99,97 0,01
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KHCIOTHOCTH, XAPAKTEPHBIX /g p. Bupa (Tabn. 3), npeumy-

IIecTBeHHOM hopMoll Murparnm xeneza (1) dpmmoTca ax-

paxomMIexcsl Fe™*nIL,O, mpu pH oxomo 7 (mmxe cOpoca

CTOYHBIX BOJ]) BO3MOIKHO TIOMBIEHNE H BHIIA/IeHIE HelTpalb-

HBIX THApokcHAoB Fe(OH),; kpoMe Toro, Bo BoeX TOUKax oT-

bopa mpod BepoaTHO 0OpaszoBaHIe MeTacTabHIBHOH dop-

mbl Fe(SO,)*. JIpyxpaneHTHble HOHBI WKejesd, MapraHia 1

HUKSNI MOTYT CYIISCTBOBATE B OCHOBHOM B BHIE aKBAKOMII-

TeKcoB, B TO BpeMd kak Amd Cu(ll) BO3MONHO NpHMePHO

OJIMHAKOBOE KOJMYECTBO AKBAKOMILIEKCOB M HelTpaNbHEIX

THIPOKCHI OB,

[TonyteHHEle pe3yIBTATH OTPAXKAIOT TOMBKO ODITYIO
TEHJIEHIMIO COOTHOIIeHN Mexcay (opmamu TM B ncene-
IOBAHHOM BOLOGME, IIOCKONBKY He VITeHO MX BauMOIel-
CTBHE ¢ OpPTaHHYeCKHMH JHTaHAaMH, CIIOCOOHOCTE K
0OpA30BAHMIO CMENIeHHHX KOMILIEKCOB ¢ PalIUIHBIMH
aHHOHAMY M KOHKYPHPYIONIee B3aUMONeHCTBHE MOXKIY
MeTaaMy. TeM He MeHee CIeIyeT CUHTAaTh, ITO Ha hopMH-
POBAHME YKOTOKCHKONOTMYecKoH cuTyanuu B p. Bupa B
DOIBIIOI CTENeHH MOTYT BIMATH THIPOKCHAB! TPeXBaNGHT-
HOTO JKeTIe3a H JBYXBANSHTHOI MemH, KOTOpPHE OKasbIBAIOT
Bpe/HOe BO3/EHCTRHE Ha MANBKOB PuID, ocamuadch Ha #ab-
pax, a TaK¥e PacTBOPHMEIS KOMIUISKCEL JKelle3a 1 MapraHIla,
obnamarolnye pasmpaxKarolliMy, MYTaTeHHEIMHI H KaHIIePO-
TEeHHRIMH CBOWCTBAMM, TOPAKaAOINe IeHTPATbHYIo
HepeHYyIo cucTeMy [1].
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