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Analytical Control of Wastewater on the Iron Content on the
Results of AAS and Voltammetry
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mance of methodology of analytical chemistry with the requirements of regulato-ry metrology and ecological
al monitoring of environmental pollutions have been considered at the example of determination of iron in
metrological charac-teristics of selection of duplicate samples, drain water sample preparation, method of

ted drain waters don’t exceed commercial fishing standard and and that their range from 0.028 to
r than bulk composition of iron. AAS method which allows determining total concentration of iron
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lypau4yecko20 npednpusimusi paccMompeHbl npobrnems!
uu ¢ mpebosaHusMU 3aKkoHoOamesnbHOU Memporoauu u
3aegpsisHeHUl 0bbekmos okpyxarouwjel cpedbl. ObcyxdeHb!
6, nodeo#eku npob cmoyHbIX 800, criocobos

Ha npumepe onpedeneHusi xenesa 8 €mMO
orIMmuMarsnbHO20 Co21aco8aHusi Memodornoauu aHamumu4yecko,
9KOII02UYECKO20 HOPMUPOBaHUS MPU aHanumuyeckoM KOH
memooduyeckue u Memposoauyeckue ocobeHHocmu om-60,
orpederieHus1 8ar108020 CoOepKaHUsl xeresa, e20 83ee
pacmeopeH-HbiX OpM ene3a 8 Uccrie008aHHbIX Ci

X ¢ho, CmaHo8IeHo, Ymo KoOHUueHmpauuu
m PbI60X03AlCMEeHHbIX HopMamueos U
8020 coO0epxxaHus xenesa. []ns KoHmpons
codepxaHull xernesa 8 CMOYHbIX 800ax Hauboree rnpuemnemsiM cre-0 3Hamb mMemod AAC, komopsblli ro3eornsem

KniouyeBble cnoBa: aHanMTU4eCcKui KOHTPOINb CTOYHbIX BOA, P
BOnbTaMmnepomMmeTpua, AAC, I'Ip06OI'IO,D,FOTOBKa, 3Kosiornyeckoe H
aHanus

3d, BasyioBOe€ cofepxxaHue Xeneasa,
Hasi MET-pornorusi, XUMmMYeckui

mifyac; T — anu-
cbpoca, u4ac;
cpe KOHLIEHTpauus

3HayeHne aHanMTU4ecKoro KOHTPOJIA CTOYHbIX rae: V —
N NpupoaHbIX BOA MNOCTOAHHO BO3pacTaeTr C yBe- TENbHOCTb
JINYEHNEM 4ymucna L-Ipe3BbI‘-Ial7IHbIX CVITyaLlVIVI

NMPUPOOHOIO U TEXHOTEHHOTO XapakTepa, Hapy- 3aci9)5géHmou.|,ero BozZe,
LUeHWiA 3aKkoHoaaTeNbCTBa MO OXpaHe W  paumo- v C.. - KOH-
HanbHOMY  WCMOMb30BaHWIO  BOAHbLIX  PECYPCOB. LeHTpauus r/me,

KonnyecTBeHHO TakvMe HapylleHUs OLieHVBa- Ecnn obbem 3ar uTenb-
loTcs B Buae yulepba, HaHeCeHHOro rocyaapcTBy HOCTb CBEPXHOPMAaTUBHOIO pene-

[1, 2], pa3mep KOTOPOro npornopLuoHaneH macce NATb crneuuanucTbl pasHb TO C KOH-
CBEpXHOpMaTUBHOrO cbpoca i-ro  3arpsAsHsIoLLEro LeHTpauusaMmn 3arpasHsaioLL elLllecTBa He Bce TaK
BewectBa (Mi, r) B BOAHbI OOBEKT CO CTOYHBLIMU OOHO3Ha4YHO. AHanUTUKU ee onpenensawT B Buae

BOO4aMUu, KOTOpadA paccHUTbIBaAETCA no cboplvlyne: KOHUEHTpauunn aHannuta, MeTporiorm npeagnaratoT
N3MepPATb B BUNAE MaccoBOW KOHUEHTpaunn 3arpas-

= - 1 HAKOLWLEero BeLllecTBa a npeacraBuUtTernin  rocvaap-

M, =V xT x(C, gaem = Coon) (1) w w , pen yaap

CTBEHHbIX KOHTPONMMPYHLWNX OpraHoB (SKOJ'IOI'VI) nbl-
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TalTCA OLUEHUTb MPEBLILUIEHNE KOHLEHTpauUun aHa-
nuTa UM MacCcoBOW KOHLEHTpaLun 3arpssHSALLLEro
BELLleCTBa Had 3KOMOrMYECKMM HOPMAaTUBOM, 3Haude-
HME KOTOPOro (JonycTumasi KOHLUEHTpaLmMs) 3aBUCUT
OT BUaa BOAOMNOIbL30 .

B HacTtosLy
TepaTypHbIM

€1aHa nonbITKka no nu-
Tb COCTOAHME aHannTun-
MbILUNTEHHbIX CTOKOB Mo BI1n-

B 9KOroramu npu Hop-
LeHTpauun) xernesa B

HbIX U MPUPOAHDI .
Ob6bekm uccriedoBaHul: PbiOOXO3ANCTBEHHbIV
UIN XO03ANCTBEHHO-NNTLEBOM BOAHbLIN OOBEKT.
lMpedmem uccrnedosaHuli: NPUPOLHbIE U CTQYHbIE
BOAbl, coaepXaHne B HUX 3arpA3HANOLLEr
pyemoro) BellecTBa — Kernesa Ha ypo
coaepXaHui nnu npegensHo gon
Tpauwn (MAOK).
OcHosHasi 3a0ayva:
- ons pa3paboTyYMKOB SKOMOFMYECKMX
BOB 3TO YCTaHOBEHME ABYX BWOOB 3KO
HopmaTmeoB: [MOK makcumanbHO pony
OepXXaHus 1 npegenbHo OONyCTUMbINA C
xeneasa [3, 4];
- NS 9KONOroB: 3aknto4eHne O NPEBbILL
He npesbiweHun MOK nnu MNAOC xenesa B Boge.
basoBbiMM MnokasaTensMu B cUCTEME pacyéTa
NAC asnsaotea MAK nnu doHOBbLIE KOHLIEHTpPaLUK
xummyecknx Bewects. C no3vuMin aHanUTUYECKOn
xumumn nepednn MAOK gomkHbl cogepxaTb HaMMEHO-
BaHMS BELLECTB B BOOHOW cpeae, cooepaHue KoTo-
pbIX MOXET OblTb YCTAaHOBMEHO Kak HOpMaTUBHOE U
aHanuTuyeckn onpegeneHo. Ho cyuwlecTtBytowine
nepeynn MNOK stomy He oTBevatoT [5, 6]. B HMX npu-
BeAeHO 6onbLuoe KONMMYECTBO TEXHUYECKUX Npena-
paTtoB 6e3 pacluMdPOBKN BXOLSLUUX B HUX XUMUYeE-
CKMX coeanHeHun. oyt BO BCex crny4yasax He yka-
3aH OCHOBHOW 3arpsi3HsSOLLNA KOMMOHEHT, noare-
KAl KOHTposo. HecMoTpsa Ha 3TO, CUCTEMbI 3KO-
noruyeckoro HopmupoBaHua [MOK B HacToswee
BpeMs B YKpaunHe ABnsATCca 06si3aTenbHbIMN.
CopepxaHue xenesa B Boge HOpMMpyeTcs B BU-
ge MNOK ona oByx BMOOB BOOOMNOMNbL30BaHUA: XO3AN-
cTBeHHO-NMUTLEBOMO (MOKy0s.-nur) U PBIOOXO3ANCTBEH-
Horo (MOKows.-x0s) [7, 8]. B 3aBMCMMOCTM OT OKMUCNU-
TENbHO-BOCCTAHOBUTENBHOIO MNOTEHUMana npupoa-
HbIX U CTOYHbIX BOA XXENes3o CyLllecTByeT B Buae
OBYX- N TPExX3apsiAHbIX MOHOB U MOXeT OblTb OAHO-
BpeMeHHO BO MHornx doopmax [9, 10]:
1) B UCTUHHO PaCTBOPEHHOM COCTOSIHUW;

2) B BMOE KOMMOWOHOW CUCTEMbl BCREACTBME
nenTu3aLmmn rmapoKcuaa xenesa;

3) B BUAe KOMMNMNEKCHbIX COEAMHEHWUI C Heopra-
HUYECKUMUY NMraHgamu;

4) B BUAE KOMMIEKCHbIX COEAWHEHUIN C OpraHu-
YeCK1MMU nuraHaamu;

5) B pasnu4yHbIX CyCneHAMPOBaHHbIX B BOAEe
TBEpAbIX YacTuLax.

MHoroumcrneHHble HaTypHble WCCNEeAOBaHUst Mo-
KasblBalOT, 4YTO OCHOBHbIMW (OOPMamMu Murpaumm
Xernesa B NOBEPXHOCTHbIX MPECHbIX BOAAX SABMSAOTCA
B3BELUEHHbIE N KonnouaHble d)opmbl, gocTuras 95-
97 % BanoBoOro cogepXaHusi B peyHbIX Bogax U Ha
10-30 % MeHbLe B Bogax 03ep W BOOOXPAHWUIIMLL.
3HauuTenbHasa YacTb pacTBOPEHHOTO B BOAE Xenesa
MUrpUPYET B BMAE 3055 Nog 3aluWUTON KONNouaHOro
OpraHMYecKkoro BeLlecTBa. T 0COOEHHOCT MUrpa-
LuM xenesa He Bcerga yduTbIiBalOT Npy HOPMUPOBa-
HWUK ero coaepXaHusi B Boge BOAHbIX OOBHEKTOB pas-
HbIX BUAOB BOAOMOSb30BaHMS.

WNcTtopus nosiBneHusi pbiGOXO3sINCTBEHHBIX HOp-
MaTMBOB CBfi3aHa C BbiIxogoMm [paBun oxpaHbl no-
BEPXHOCTHbIX BOZA OT 3arpsi3HEHWUs1 CTOYHbIMU BOAA-
MU U MeToguyecknx ykasaHwi No Ux NPUMEHEHUIO
[11, 12]. BHavane TMOK;.e-x0s. Obl paspaboTaHsbl
Tonbko ansa FeSO, no TOKCMKONOrM4yeckomy nuvmMu-
TMpylowemy nokasatenio BpegHoctu  (JIMB) -
0.1 mr/n (gononHutenbHbIn nepedeHb Ne1 k mpuno-
xeHuto 3 lMpasun [11]) n 910 NnogyepkHyTo B Cnpa-
OYHMKe Ha €.53, koTopbin Bbiwen B 1988 r [13]. B
pavHe MpoJosKalT OENCTBOBAaTb JKOMNOrMyeckme
pMaTuBbl, yTBEpPXKAEHHbIE A0 1991 roga.

B Poccunckon denepauum npuvHaTa HoBasi pe-
nepeyHsi pblOOXO3ANCTBEHHBIX HOpMaTu-
. NAK w6505 2KENE3a ycTaHoBMeHa ans scex

3a. Ha nepBbix aTanax yka-
BO, MO KOTOPOMY YCTaHaBnvBarm
rOBOPUIIO O CTEMEHW OKUCIEHMUS

HHOE OIJ'IVI‘-IVIe OT nepBOHa4alribHOro

aem cnyyae xenesa(ll),
TpeboBanacb COOT-
BETCTBYIO

nesa(ll) B

oTbopa 1 NoAroToBK
B cnyuvae, korga

XpaHATb 3T OpPMbI, TO
CKOrO aHanusa BbIXOOAT CTadum NMOArOTOBKW Mpobbl
n usmepenuns. Ha cragum noprotoBkn npob Bce
dopmbl xenesa NepeBOAAT, Kak MpaBwuio, B OLHY
XUMUYECKyto hopMy, KOTOpas 4acTo U HE COOEPXKNUT-
Cs1 B MPUPOLHbIX U CTOYHBIX BOAAX.
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Ta6nuua 1. NOK,.6-x05 Xenesa B Boae [14]

MeTop aHanu3sa/

I"I\jlg'l BelectBo JINB nakK, mr/n onzgiggm KoHTponupyembii
nokasarersnb
367 Tokc. 0.1 4 UCTI/AAC
368 Tokc. 0.5 (no BeLLecTBY) 4 WCM/AAC (no Fe™)
0.1 (B nepecyeTe Ha Fe)
nurMeHT cad.- 0.5 (o BewecTBy) 4 WUCI/AAC (no Fe™)
Fe,O; Tokc. 0.1 (B nepecyete Ha Fe)

B aTtom dopmMa BaxHa
MOXET U He
YHbIM CBOWR-

xenesa.

MMETb HUKaKOoro OTH
CcTBaM NpupoaHbIX N

nepesoasaT Bce copmebl xxenesa B Fe(ll) unu Fe (111,
YTO NO3BONSAET UCMOMb30BaTb PasfuyHble MeToAb
Xumunyeckoro aHanusa. [ina onpegenexHus
TBOPUMbIX B BOoAE DOPM Xeresa peko

onpegensTtb cymmy xenesa(ll) n
Takum 06pasomM, HOPMUPOB

3a obuiero, BCex pacTBOpUMbIX B BoAe
YTO CYyLLECTBEHHO YMNPOCTUIIO aHanuTu
TPONb MPUPOAHLIX N CTOYHbLIX BOA, HO
notepe nepBoHayanbHoro cmeicrna MO
BO3MOXHOCTU KOHTPONMPOBAaTb TOKCUYHbIE
pobnoOHTOB hopmbl MeTanna.

KoHTponb cobntogeHns 3KoNormyeckux HopmaTu-
BOB OCYLUECTBAAIOT MyTeM OTOOpa KOHTPOSbHbIX
npob BOAbl N NPeAoCTaBNeHNs MX B aHanuTuyeckme
nabopartopuun. Yawie Bcero otomparT NPon3BOSbHO
(B OTHOLLEHMN BPEMEHU U/MMN MECTa) KOHTPOSIbHYHO
(pasoByto) npoby u3 obbema wuccrnegyemon BOAbl
[16], uTO BaxkHO B criyvyae ycCTaHOBMEHMs PaKToB
HapyLUeHMs1 3KOSOMMYecKUX HopmaTtuMBoB. Pexe oOT-
OuMpaloT yCpeaHeHHYH0 (COCTaBHYyH0) Npody — ABe unm
oonblie npob BoAbl, CMELaHHbLIX B 3agaHHbIX Mpo-
nopumsax Ans nonyvyeHnst yCpeaHeHHoro pesynbraTa.
K coxaneHuto, B HOpMatMBHOM JOKymMeHTe [16] Bo-
npoc otbopa napannernbHbIX Npob He paccmaTtpuBa-
eTcs. YunTbiBas CyLleCTBOBaHWE eres3a OgHOBpe-
MEHHO B HECKONbKUX (hOpMaXx, KOTOpble HAaXOAATCH B
OVHaMUYECKOM paBHOBECUM, OTOOpP TakMx npob Ha
NnpakTuKe sIBAFETCS COXHON 3agadven.

2. AHanuTnyeckoe obecnevyeHue

Obwekm uccnedosaruli: npoba NpupoagHON unu
CTO4YHOW BOAbI.

lNpedmem uccriedogaHuli: KOHUEHTpaUun xene-
3a(ll) v xenesa(lll), obwiee copepxaHne pacTBOpPEH-
HbIX OOPM >Kenesa, BarloBoe COAEpXKaHue, norpeLu-
HOCTb U HEOMNpPeaEeneHHOCTb aHanusa.

O0TCSl BCE PacTBOPUMbIE B BoZe (POPMbI.

OcHosHas 3adayva: pa3paboTka MeToauK aHanusa
pa3nuuHbix OOBLEKTOB Ha CoOAepXaHue Xernesa,
OLiEHKa UX METPONOMMYECKUX XapaKTEPUCTHUK.

B paHHOM pabote aHanumu4veckull KOHMPOJib
obbekma paccmaTpuBaeTCa B COOTBETCTBUM C Tpe-
ooeaHusmn TOCT P 52361-2005 [17] kak onpege-
NleHne XUMWUYECKOro cocTaBa OObeKTa aHanuTuue-
CKOro KOHTpOsnsi (CTOYHble BOAbI) C MOCHEAYLWUM
OLEHMBAHMEM COOTBETCTBMSA OObEKTa YCTAHOBMEH-
HbIM TpebosaHuam (MOK).

XvMUYECKUn aHanua, kak npaBuio, NpoBoAUTCA
aHanuMTuKamMm n BkItovaeT veTbipe atana: (1) otbop
pob, (2) nogrotoBky nNpob, T.e. npeobpasosaHue
DHTPONMPYEMOro BeLlecTBa B Heobxogumylo aHa-
TMYecKyto hopmy, (3) M3aMepeHne aHanmnTUYeCcKoro
rHana u (4) BbluucneHne pesynbrtarta. Pesynbtar
MMUYECKOro aHanusa BOA Ha COAepXKaHue xernesa

K onpegeneHust xxenesa B pasnuyHbiXx BoAax, B
OM 13 KQTOPbIX OMMCaHbl BCE 3Tanbl U YCIOBUS

YEeHHblE METPOIornyeckmne
( €LIHOCTb,  BOCMpPOM3BOAU-
Tb, HVDKHSIS rpaHuUa 1 guanasoH

Xenesa orpaHude-
ae ¢ cynbocanuuum-

a, a’-aunnpuannom
HOMETpPUU- 3TO XKerne
ato cymma >xenesa(ll) n
o6Lee v cymmapHoe [1

B cnyyae HopmupoBa [epXkaHus xenesa
obuwero (ToyHee CyMMbl KOHLEHTpauMi BCex pac-
TBOPEHHbIX DOPM Kenesa B BoEe) OCHOBHas 3ajava
npy aHanUTUYECKOM KOHTPONe CTOYHbIX BOA Ha CTa-
aun otbopa npob cocTouT B OTAENEHUN B3BELLUEH-
HbIX BelllecTB. lMpouecc punbTpoBaHUs Npob BKIHO-
YeH B MnocriegHne HopMaTWBHbIE OOKYMEHTbI MO OT-
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6opy npob [19, 20]. JlocTaTOMHO NPUBECTU BbIOEPXK-
Ky u3 ACTY ISO 5667-3-2001 [21] (Tabn. 2), 4yTobbl
y6eauTbcs B OOQHO3HAYHOCTM AeNcTBuiA npu otbope
Npo6 CTOYHbIX M MPUPOAHLIX BOA ANS onpeaeneHns
B HUX KOHLIEHTpaLUI TBOPEHHbLIX U B3BELUEHHbIX
dopm xeresa.

MeTposrorm4yeckoe obecne-

(usmepeHull): xeneso,
PUPOAHON UNU CTOYHOM
epseMon  pusmyeckomn
comn.

. pesynbTaTbl UsMepe-

cobntogeHne
uA no npu-
HuY (morb, macca), aTa-
TNOHOB, METOA0B U CPEACTB U3MEPEHUN, HanpaBneH-
HbIX Ha obecneyeHne eAuHCTBA W Heobxogumon
TOYHOCTU U3MEPEHUIA.

B cooTtBeTCcTBMM C 3akOHOM YKpauHbl
NOrMN N METPONOTMYECKON OEATENBbHOC

NMOMOLLBKD aTTeCcToBaHHbIX MeTOoAUK Bbl
nameperui (MBW).

TepMUH «MeToauKa BbIMONTHEHUS U3
obwen aHanuTUYecKon TEPMUHONOINN
KoHUe 80-X rogoB NpOLUMOro CToneTus
KpenneH B MEeXrocy4apCTBEHHOM cCTaHAaa
TepMuH «pesynbTaT aHanu3a» UCMOomnb3yoT y4
aHanuTukM, paboTtarowme B ycrioBusx, He Tpebyto-
Wwux obszarenbHoro cobniogeHuss TepMUHOMIOrMn
HOPMaTUBHbIX AOKYMeHToB. OgHako paboTHMKKM OT-
pacrneBbIX MHCTUTYTOB, 3aBOACKMX nabopatopuin u
CaHWUTapPHO-3MNUAEMUONOTNYECKUX CTaHUUA pe3ynb-
TaT aHanmsa obsi3aHbl Has3blBaTb Pe3ynbTaToM WU3-
MepeHus.

Taknum obpas3om, ecnu aHanMTUYEeCKUIA KOHTPOSb
CTOYHbIX BOA, Ha COAepXaHue >enesa BKr4vaeT 5

cTagun, To 4 U3 HUX ABMAIOTCA «KHEU3MEPUTESbHbI-
Mu» [25]. Tlo3TOMy C TOYKM 3pEHUS XMUMUKOB-
aHanuTMKOB KOPPEKTHEE UCMONb30BaTh TEPMUH «pe-
3ynbTaT aHanusa», a He «pesynbTaT U3MEepPEHUs»,
nogyepkmMeasi TEM CaMblM, YTO MOrPELUHOCTb MOMy-
YaeMoro pesyrnbTaTta sIBNsSeTC CeACTBUEM MHOXeE-
CTBa ornepauui, BKMOYEHHbIX B METOAUKY aHanu3a,
a He TOMNbKO (M He CTonMbKo!) u3mMepeHnss aHanuTuye-
ckoro curHana [23].

OcHoBou npu atrectaumn MBU aensetca MOCT
8.010 [24], koTopbin pekomeHayer [OCT 8.207-
76 [26] pns cTaTtMcTudecko obpaboTkM pesynbTa-
TOB MHOFOKpaTHbIX HabM4eHUN, NMpUHaLnexaLmx
HOpManbHOMY pacnpegeneHuo. Takum o6pasom,
ona  arrectauun MBW maccoBon KoHUeHTpauum
enesa B CTOYHbIX BOogax Heobxoaumo uMmeTb na-
pannenbHble NPoobLI.

FOCT P 52361-2005 [17] BBOOMT NOHATUA eOu-
HU4YHoe orpedesieHUe: OfHOKpaTHOE MpoBeAeHue
BCEW MnocrnegoBaTenbHOCTU onepauuin, npegycMoT-
pPEHHON MeTOAMKOW aHanm3a obbekTa aHanutude-
CKOr0O KOHTpONSA W rapasnnesibHoe ornpederneHue:
cepusi eaMHUYHbLIX OMPeAEeneHUi, BbIMNONHEHHbIX B
YCIOBUSIX NOBTOPSIEMOCTW.

BosHukaeT Bonpoc, Ha Kakom aTane XMMU4ecKkoro
aHanusa (oTbop npob, nx nogroToBka MM M3mMepe-
HME) CTOYHbIX BOA Ha COAep)KaHue xernesa OOSKHbI
08BMTbCS NapannenbHble Npobbl? CornacHo TOCT
52361-2005 [17] napannenbHble NpPobbl OOMKHbI
ONTW BCE onepauun, NpeaycMOTpPeHHbIe MeToau-
n. OTbop napannenbHbiX NPOO CTOYHbIX U MNpwu-
BOA ON1S MX KOHTPOMS Ha cogepXaHue xe-
NAKTCA CNOXHOM TexHuYeckon 3apaden. O6
B MBW [26] ymanumBaloT (XxoTa pesynbTat
n3a pPeKoMeHAYHT BbIMUCIATbL Kak cpegHee 13
bHbIX W3MEPEHWU), NN CCbINAKTCA
[20], rme, cornacHo n. 3.5,
00bl [OMmKeH COOTBETCTBOBaTb

MBW Ha meTon onpeaenenusi
oKkasaTtenss C y4eToMm KonuyecTsa
KazaTernen 1 BO3MOXHOro npose-

. MecTto
Vcecnegyembin Twvn Cnocob KOMeHAoBaHHoe
BbIMNOJTHEHUS
napameTp nocygbl  KOHCepBauuu BpEMS KOHCepBa
aHanusa
nepeg aHanu
A”:C'Vlgg”” dunbTposa-
% 4 HWe Ha MecTe.
PEHHbIN Mna MNopgkncnexHune NaGopaTo
na- chunbTpaTa pato- 1 mecsiL ’ ~
CTUKM pus npegensTb N3 OQHON
nopH<2
npoo6bl
O6uee co- MNopkucneHue
aepxaHue nopH<2

lMpumeyaHue. 1)PaCTBopeHHble dopmbl: ybeautech, YTO pacTBop NponycTuny Yepes ounsTp ¢ paamepom nop 0.45 mMkm.
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B cnyyae npupoaHbIX M CTOYHBLIX BOL MOXHO
oTobpaTb eauHWYHyl (pa3oByto) npoby wu Aanee
NPOBECTU ee MOAroTOBKY B 3aBUCHMOCTM OT Lenu
aHanu3a. Mpu onpegeneHn BanoBOro CoAepXKaHUs
enesa noaro | 3aKN0YaeTca B ee noa-
KUCNEeHUN [0 N onpeneneHnn CyMMbl
enesa obuwero) npoby
cryyasix mnony4atT romMoreH-
rnenbHble NPobbl B 3TOM Cry-
eHna 6onblioro obbema
pob MeHbLUero obbema.
ernesa B 3TUX «napan-
BO3MOXHOCTb OLIEHUTb
M NoAroToBKU NpPo6.

MOMEHT BPeMeHMU |

FOCT 27384 [28] pernameHTUpyeT TpeboBaHua K
HOpMaM MOrPeLHOCTM U3MEepeHus cocTaBa MU
CcBOWCTB BoA. B cnydvae KoHUeHTpauum
Boge Ha ypoeHe [OK=0.1mr/n gony
rPELHOCTb METOAMKN HE JOIMKHA Npe

KoTopble Hepeako coctaensoT Ao 90%
rpewHoctu [29, 30], He yunTbiBanucb. O
Mo STOW MPWUYMHE TLATENbHO BbIMNOMHE

rMyeckoe COCTOsIHME uccrneayemoro npupe
obbvekta. B [ICTY NOCT 27384:05 oTcyTcTBYET OT-
HEeCeHne NOrpeLLHOCTEN K yxxe 0TobpaHHbIM Npobam
BOAbl W, CregoBaTenbHO, YCTAHOBMEHHblE 3A4eCb
HOPMbI BKIOYaOT NOrpeLuHocT otbopa n nogrotos-
kn npob6. Takmm obpasom, XMMUKN-aHANUTUKN onpe-
OEensoT peanbHy MOrpeLHoCTb XMMUYECKoro aHa-
nnsa, MeTpororn ycrtaHaBnvBalT AONYCTMMYKO MO-
rpewHocts MBW, a 3adem OHa Hy)xHa 3Konoram,
ecnu n. 4.2 [28] rnacut — «...Ans NPUHATUS pelue-
HUA MO OUEHKe MPEBbILEHNS YCTAHOBIIEHHbIX HOP-
MaTMBOB KayecTBa Bog (Hanmpumep, MNOK) k pac-
CMOTPEHMIO NPUHMMAIOT pe3ynbTaTbl U3aMepeHun 6e3
yyeTa 3HaYEeHUN MPUNUCAHHBIX XapakTePUCTUK Mo-
FPELUHOCTM W3MepeHuin». JTa 3anncb CcTaBUT MO
COMHeHMe HeobxoammocTb paspabaTbiBaTb Oonee
TOYHble MeToauKN. Ecnu 6bl Npy pacyeTe nnaTtexemn
unu ywepboB yunTbIBanNu He TOMbKO KOHLEHTpaLuuto
3arpsi3HAOLEro BeLecTBa, HO M MOrPeLUHOCTb W3-
MEpEeHUN, TO 3TO cTano Obl SKOHOMUYECKUM ABUra-
Tenem B pa3BUTUN METPONOrMYECcKoro obecnevyeHust
XUMWYECKOro aHanm3a NpUpOLHbIX U CTOYHBIX BOA.
KonuyectBo attectoBaHHbix MBW maccoBbix
KOHLEHTpauui xernesa B pasfnuyHbiX BOgax [OCTa-
To4HO Gonblioe. B Poccuickon ®egepaunm mnx 10:
OBe — ¢ ncnonb3oBaHnem metoga AAC, Tpu — peHT-
reHonyopecUeHTHOro, Ase — (OTOMETPUYECKOro U
no ogHon - A3C c UCI1, ntoMUHECLEHTHOro, BOMbT-
amnepomeTpuyeckoro metonos [31].
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B YkpauHe 6binu paspaboTaHbl ABe oTOMETPU-
yeckne MBW maccoBoi KoHLEHTpaumm xernesa [26,
32]. K coxaneHuio, hoToMeTpuYeckue peakumm He
SABMSETCA CenekTUBHbIMK, Mellalllee BhUsHUE
0KasblBalOT MHOIMME WMOHbI METarnmnoB, ApyrMe Heop-
raHM4yeckne MOHbl U OpraHuveckue BellecTtBa. [ns
YCTpaHeHUs UX BIUSHUA npegnaraeTca cneuunans-
Hasi nogrotoeka npob. PekomeHaytoT [33] namepe-
HWUS1 MPOBOAMTL B YCIOBMSIX, NPU KOTOPLIX BCE BIW-
AIOLWME BEMUYMHBLI, B TOM YUCIE U KOHLUEHTpauuu
MeLLalLWmMX KOMMOHEHTOB, NoAAepXMBatOT B npeae-
nax HOMMHasnbHbIX 3HadYeHun. [loaTomy KakgoMmy
npeanpusaTuio, B 3aBUCUMOCTM OT crneumndukn npo-
n3BoACTBa, cnenyet paspabartbiBaTb M aTTECTOBbI-
BaTb cobcTBeHHbIe MBUL.

MATEPWAIbI U METOOAWUKA UCCNEQOBAHUNA

EovHuyHble npobbl NPOU3BOACTBEHHBIX U CTOY-
HbIX Bog o6bemom 1.0 n 6binn oTobpaHbl B CEHTAG-
pe B 8 KOHTPOJbHbIX CTBOPax C LENbo onpeaeneHns
B HMX BarioBOro COOEPXaHWS U KOHLEHTpauum pac-
TBOPEHHbIX hOPM XKenesa.

Toukn otbopa npob: otrctomHmk Ne 1 (CIMU-1 u
ontomuHr-1), otctonHmk Ne 2 (CMU-2 n 6rntoMuHr-2),
oTcToriHuk Ne 3 (ClU-2 u 6ntoMuHr-2), OTCTOMHUK
Ne 4 (npokat Ne 3), obwuin cbpoc B npya Ne1 ot
cTtonHukos 6ntomuHros u CriL, obsogHon kaHan y
epeun Ha [ls , nepenuB Bogbl U3 GydepHon em-
CT B 06BOAHOM KkaHan, 00BOgHON KaHan B BbIMyCK
aHuua c Tepputopuen KOIrOKa).

Y0 €0MHNYHYI0 MpoBy Ha MecTe Aenunu Ha
BHble YacTu. Mpobkl ¢ Hymepauwmer ot 1 go 8
HcepBuMpoBanu, a ¢ Hymepauuven ot 1-1 go 8-1

emom 250 mn dounbTpoBanu uye-
n cunetp ¢ pasmepom nop 0,45
nu ynapveBaHuem o obbema
npobbl nonyyanu nyTem
npo6 Ha Npobbl MeHbLUe-

e onpegenenusa Fe(lll)
34] Ha yHuBepcanbHOM
narLmnm 3MNeKTpo-

" Wcnonb3oBanu ne-
PEMEHHOTOKOBLIN  PEXMU
nonb3yemblin B aHanut
pytoLwmx opraHos. B
nita ucnonb3oBan

aToMHO-abcopbUNOHHOM C
M1, ucnonb3ya namny ¢ n TOOOM Ha Xereso
[35]. AHanun3 npoBoaMAM B MNfaMeHU aueTUneH-
BO34YyX npu ONTMMarnbHbIX napameTpax:
A=248.3 uHm, ®3Y =1.5kB, cuna Toka | =7.5 MA,
WwKnpuHa wenn moHoxpomatopa — 0.1 Hm. B kaue-
CTBE 3reKTporiMTa UCMnosfb30Banu pacTBOp a3oTHON
KMCNOTbI.
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Bo Bcex cnydyasix ans rpagyvpoBKM UCMoNb3oBa-
1NN rocyapCTBEHHbIV CTaHAapTHbIA obpasel, cocTa-
BoB pacteopoB Fe(lll) — C3Y 022.38-96.

N OBCYXOEHUE

HbIX POopM Xenesa B
1bl, OTAIUNBTPOBaAHHBLIX

KMX npegenax ot

T nﬂ.Kpbla-xos-

6opa — cbpoc
HOW KaHan)

Mpu atom B
Boabl M3 OydepHon €
KOHLeHTpauusi CocT
xs) (CM. Tabn. 3).0T0" ykasbiBaeT Ha Hanuuve Oy-
depHoit emkocTh (MAKpL6-x0s — 0.038 = 0.062 mr/n)
ONs pacTBOPEHHbIX hopM xenesa, YTO OYeHb BaXXHO
ans pacdeta MNAcC.

Kak cnegyet w3 npeacTaBreHH
HaMOEeHHblIE KOHLUEHTpaumm xenes
Xe eanHUYHOM nNpobe CTOYHOM
OT Hanu4us cTaguin KOHCEPBMPO
npobbl MoryT pasnuyatbca B 4 - 40 pas.
O0Ns pacTBOPEHHbIX (DOPM Kenesa B U
HbIX CTOYHbIX BOAAaX 3aBUCUT OT BaroBOr
HWS Xernesa — C yMeHbLUEHVEM BarioBor
HWS MaccoBas O0Ms pacTBOPEHHbIX O
Taet ¢ 2 - 4% po 10 - 25 % (cm. Tabn. 3).

OTO noaTeBepxgaeT nuTepaTypHble OaHHb!
TOM, YTO He TONbKO B MpupogHbiX [9, 31], HO n B

Ta6bnuua 3. Pe3synbTaThl XMMWYECKOrO aHanmaa np
cogepxaHue xenesa metogom AAC

CTOYHbLIX BOAAX OCHOBHAas 4acTb XXeres3a HaxoguTcs
B COCTaBe B3BELLEHHbIX YacTuLl.

Kak n3BECTHO, TEPMMH «MOrpeLHOCTb» NpUMe-
HAETCSA TONMbKO ANS CpaBHEHUs pesynbTata usmepe-
HUA HeKoTopon (PU3NYECKOW BEMUYMHBLI C ee Aein-
CTBUTENbHLIM 3HaveHneM. [Mo3ToMmy C aHanuTu4e-
CKOW TOYKW 3peHns1 HENb3s CpaBHMBATL pe3ynbTaTbl
HalnX METOLOB M FOBOPUTb, YTO OTHOCMUTErbHAas
MOrpeLlHoCTb Pe3ynbTaToB BOSbTaMNepoMeTpuye-
CKOro onpefeneHuns xenesa B 06nacTu KOHLEHTpa-
umm  0.1-0.5mr/n Kk pesynbTatam  aTOMHO-
abcopbUMOHHOrO  onpedeneHns He nNpeBbllLaeT
+ (30—40) % (tabn. 4).

Mpn BbICOKMX KOHLUEHTpauusix xernesa B UcCChe-
ayembix npobax pesynbTaTbl BoNlbTamMrnepomMeTpu-
YecKoro onpegeneHvs B 2-3 pasa NpeBbILAOT gaH-
Hble aToMHOo-abcopbunoHHoro aHanusa. Ms3-3a orpa-
HU4YeHHOro obbema aHanuaupyemow Npobbl MPUYKHY
TaKMX pPacXOXOEHUA YCTaHOBWUTb He YAanochb,
Hanpumep, C NOMOLLbI0 MeToda CTaH4apTHbIX fo0a-
BOK. VI3BECTHO, YTO MpWU YCINOBUW BLINOMHEHUS aHa-
nusa pasHbIMKU METOAMKaMMU OLHOMW U TOW Xe cepumn
npo6 B pamKkax Kaxgoro meTtoda NOrpellHoCcTb U3-
MepeHus He AormkHa npesblwaTte 5%. 3HaunTenb-
Hble pacxoxaeHws pesynbTatoB aHanusa B BA u
AAC wmeToaukax C BbICOKOW [Onen BEpOSATHOCTU
MOryT OblTb CBSi3aHbl C PasfWYHON MOArOTOBKON
npoo.

B cnyyae atomHo-abcopbuMOHHOrO onpegene-
HMs1 obLero xxenesa aHanu3 NPoOBOAST B Y3KOM Auva-
nasoHe koHueHTpauun ot 0.1 go 1.0 mr/n, noatomy
nccnegyemble npobbl pas3daensanyM OHOBLIM 3riEK-
TponutoMm. BonbTamnepomeTpuyeckas MeToauka
nossonsieT onpeaenstb xeneso(lll) B wmpokom ana-
nasoHe KoHueHTpauun ot 0.04 mr/n go 50 mr/n B
npobax 6e3 pasbaBneHus.

No HanpeHo Fe, mr/n accoBas gons LiBeT-
P MecTo ot6opa npob Banosoe HHbIX  pH HOCTb,
npodbI o o
aepxxaHue o rpagyc
1 17
1-1 OTcTorHMK Ne1 251 0.064 8.9 o7
2 N 11
21 OTcTorHMK Ne2 153 0.052 A o5
3 N 10
3-1 OTcTorHMK Ne3 143 0.064 o5
4 N 15
4-1 OTcTorHMK Ned 2 31 0.054 18
5 C6poc B npya Ne1
5-1 M3 OTCTOMHWNKOB 1.04 0.042
6 O6BoagHoM KaHan
6-1 y ranepeu 0.10 0.023
7 [Nepenue Boabl 10
7-1 B OBBOMHOI KaHanN 0.37 0.037 10.0 7.3 11
8 O6BOAHOW KaHan B 9
8.1 nyHKTe Nod 011 0.028 25.5 7.3 10
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Tabnuua 4. ConocraBneHve pe3ynbTaTtoB aTOMHO-abCcopOLMOHHOIO 1 BONbTaMNePOMETPUYECKOTO ONpeaerne-

HUA XKeJe3a B CTOYHbIX N NOBEPXHOCTHLIX BOAAX

MeTton
Ne BA OTHocuTEenNbHOE
Mmr/n HangeHo Fe(lll), mr/n pacxoxaeHune*, %
dUnbT. He unbTp. duUneT.
0.32 0.24 -25
4.3 +72
0.26 0.34 +31
29 +93
0.32 0.40 +25
2.7 +93
0.27 0.30 +11
6.8 +195
0.20 -5
1.1 2.0 +82
6 0.07 -42
6-1 0.10 -
7 0.19 0.16 -16
7-1 0.37 +43
8 0.14 0.16
8-1 0.1 +127

lMpumeyaHue. * - .3a 100 % NPUHAT pesyn

efeneHna

BepHemcs k copmyne 1 u BBegeMm noHATUE
yOenbHasi mMacca CBepXHOpMaTuMBHOro cbpoca i-ro
3arpsisHsioLero Betectea (MY, r/m® xuac) — macca
3arpsA3HSAOLLEro BeLecTBa, KoTopas NnocTynaeT co

CTOYHOWM BOAOW B BOAHbIN OOBbEKT B TeyeHne 1 yac

npu pacxoge 1 M*/uac.

Paccuntaem sHadeHne MY® ana cnyvas Seapiii-
HOoro cbpoca CTOYHbIX BOA M3 OTCTOMHMKA Nel B
BOAHbIA OOBEKT PblOOX03SIMCTBEHHOIO Ha3Ha4YeHMUs
no cpopmyne:

I\/Iiyﬂ = (Cc.d)aKT. - I-I|D|Kpbl6.-)(03.) = (CC.CbaKT. - 01) (2)

M3 Mmony4YeHHbIX OaHHbIX XMMWUYECKOro aHanmsa
CTOYHOW BOAbI Ha coaepkaHue xernesa (cMm. Tadn. 3)
cnegyeT, YTO BbINOSIHEHWE MNSATOro aTana aHanuTu-
YECKOro KOHTPOIsi MOXET NPUBECTU K MONyYEeHMto
AByX 3HadyeHun MP* B 3aBucMMoOCTU OT BblGpaHHOM
KOHLIEHTpaLun xenesa B CTOYHON BOAe.

B Tom crniyyae, korga XMMWYECKUN aHanu3 BKIO-
YyaeT dunbTpoBaHne npobbl (Cgpawr = 0.064 F/MS)
CBEpPXHOPMaTuBHbIA cOpoc oTcyTcTBYeT. B npotus-
Hom cnyyae: MY = (2.51 - 0,1) = 2.41 r/m*-yac, uto
MOXET MPUBOAUTb K MHOTOTBICAYHLIM CyMMaMm 3KO-
normyeckoro yuiepba.

3AKNIOYEHUE

1. CocTosiHMe aHanUTUYECKOM XUMUU CTOYHBIX
Bog obecneymBaeT KayecTBO WX aHanuTUYecKoro
KOHTPONs Ha coepXaHne HOPMUPYEMbIX BELLECTB C
MOMOLLIbIO METOAMK BbIMOMHEHUST WU3MEPEHUA Ha
YPOBHE 3KOMNOMMYECKMX HOPMaTMBOB Mpu 0bdA3a-
TENbHOM YCroBWUM NpoBeaeHus paboT B ccepe gen-
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e3a no metoay AAC

CTBUS 3aKkoHogaTenbHou metpornormn. Cymma 3Ko-
rmyeckoro yuiepba npu HapyleHuM 3akoHona-
nbCTBa B 0obnactn oxpaHbl U pauMoOHanbHOro UC-
Nb30BaHNs BOOHbIX PECYPCOB 3aBUCUT HE TOJTbKO
NPaBUNbHOCTN XUMWYECKOro aHanu3a, HO U oT
3KOSTOMMYECKOro HOPMMPOBAHUSA 3arpsA3Hs-
eLlecTB.
. KecTkme TpeboBaHusi 3akOHOA4ATENbHON MET-
oMM K WCMOSb30BaHMIO MpU  aHarMTU4eCKOM
0 aTIeETOBaHHbLIX MeToAUK 6es yye-
ﬂHMVl orpaHn4YnBaloT pasBu-
eTponorun. Crnegyet OTMETUTb,
WA aHanUTU4EeCKOro KOHTPOMS 4e-
ca «HeusmepuTenbHbiMny. Cyllectsy-
QOEeHUN TpeboBaHUA 3aKOHO-

Tpauuu xenesa B pas-
CO CITOXHOCTbIO O0TOopa
YNCIEHUST MOTPELLHOCTU

aHanusa.

3. CoBepLueH
poBaHUsi OT KOHTPONs
Bode pbliboxo3ancTee
HUIO CyMMbl pacTB

MeTarnnos B
onpegene-
BarnoBoro co-

Tpons BanoBOro cogepxa MMbl KOHLIEHTpa-
LM pacTBOPEHHbIX (hbopmMm Xenesa aHanuTudeckas
xumusa pekomeHgyet metogbl AAC n UCTT.

4. BanoBoe cogepxaHue xenesa B MNpoun3BOa-
CTBEHHbIX M CTOYHbIX BOAAX MeETanypruyeckmx
npeanpusaTUiA 4OCTUraeT HECKONbKUX MUMIIUPaMm B
nutpe (25 MNAOK), 4yto MOXHO onpegenuTe B Uccre-
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ayemon npobe CTOYHOW BOAbl NpU ee MoAKUCNEHUN
0o pH 2. KoHueHTpaumm pacTtBOpeHHbIX hopM Xe-
rnesa B UccredoBaHHbIX CTOYHbIX BoAax konebanuncb
B y3kux npegenax ot 0.028 go 0.064 wmr/n, 4to B
4...40 pa3 MeHbLUe er NIOBOrO COAepXKaHus.

S aHaNUTUYECKOro KOH-
npob CTOYHbIX BOA Ha

eqnaraeTca MnpoBoauTb C

1. MeTog
BaHHS 30MTKiB, 3anonis
pYLUEHHS1 3aKoHOAaB
HanbHe BUWKOpUCTA

ipiB BigWwkoay-
acnigok no-
po OXOPOHy Ta pauio-
BOAHMX pecypciB, 3artBep-
OXEHO Haka3oM IHiCTepCTBa OXOPOHW  HaBKO-
NUWHBOMO  NPUPOAHOrO  cepefoBuvlla  YKpaiHu
20.07.2009 Ne 389. OdpiyitiHul 8iCHUK i
2009, 63, C. 128.

2. MeTtoguka oOUiHKM 30UTKIB
Haa3BMYaANHNX CUTYaLin TEXHOT
Xapaktepy. 3aTBepKeHO nocC
Minictpis Ykpainn Big 15.02.2002 p.
OdpiuiHun BicHMK Ykpainn. 2002 p., 8, C.

3. [HCTpyKUis npo nopsaok po3pobku
PKEHHSI TPAHWMYHO [ONYCTUMUX CKUAiB
YOBVH Yy BOAHi 00’€KTM i3 3BOPOTHMMMU B
Minnpupoau Ykpainn, 1994. 89 c.

4. MNopsagok po3pobneHHs i 3aTBEPPOAPKEHHA HOp-
MaTuBIB rPaHMYHO LOMYCTUMOro CKuAaHHsA 3abpya-
HIOIOYMX PEYOBMH Ta nepenik 3abpygHiounx pe-
YOBUWH, CKMAAHHA SIKMX HOPMYETbCA. 3aTBepaKeHO
noctaHosoto KabiHeTy MiHicTpiB YkpaiHu Big
11.09.1996 p. Ne 1100. 3ibpaHHs nocTtaHoB Ypsay
Ykpainn, 1996, 17. C. 490.

5. Xendey J1.4., KpaBueHko M.C., Ocbika B.®.,
Kouyposckas I".I. HopMmunpoBaHne 1 KOHTPOnb Kade-
cTBa BoA. Bod. pecypckl. 1988, 2. 122 - 129.

6. BactokoB A.E., Bnank A.B. Xumnyeckne acnek-
Tbl 3Konornyeckonm 6e30nMacHOCTM MOBEPXHOCTHbIX
BOAHbIX OOBEKTOB. XapbKoB: «WMHCTUTYT MOHOKpU-
ctannosy, 2007. 256 c.

7. OCaHliH 2.2.4-171-10. [epxaBHi caHiTapHi
HopMUK Ta npasuna «[irieHiYHi BUMOrn o BOAW NUT-
HOI, MPU3HAYeHOI AN CNOXUBAHHA NogMHOWY. 3a-
TBEPAXXEHI Haka3om MiHicTepcTBa OXOPOHM 300POB'A
Ykpainn Ne 400 Big 12.05.2010. OdpiuyitiHul 8icHUK
Ykpairnu. 2010, 51, 99 c.

8. CaHlnH Ne 4630-88. OxpaHa NOBEPXHOCTHBLIX
BOO, OT 3arps3HeHus. Mocksa: MuHucTepcTBO 3apa-
BooxpaHeHusi CCCP, 1988. 86 c.

9. NuHnuk M. H., Habusarey b. . ®opmbl Mu-
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pax. J1.: F'mgpomeTeounsnar, 1986. 270 c.
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U3 KOTOpbIX (hunbTpoBaHHasA, a Apyras No4KUCNeHa
oo pH=2.

BNNArOgAPHOCTb

ABTOpr BblpaxkaroT FJ'Iy60KyIO NPU3HaTENbHOCTb
n 6HaF0ﬂapHOCTb peueH3eHTaM 3a nores3Hble npea-
JNTOXEeHNA U UeHHble 3aMe4vYaHuA.
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