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Beeaenne

IlpucyTcTBHE Meay, CBHHLIA M KaAMUS B BOAUOH cpene 00yCNORIEHO MX
MIOCTYIIIERYEM BCJCUCTBHE BLILIENAUMABRHHA TOPHBIX MOPOA M MOuUB, @
Talkke CO CTOYHBLIMH BOJaMH MPEANpPUATHA TOPHOJOOBIBAIOLICH,
METAJULYPrHYECKOi B XUMHUYECKOH NPOMBIUINCHROCTH, B HesarpsasHeHHBIX
PEYHBIX 4 03€pHBIX BOZAX COACPKaHHE MEIM U CBHHLZ 00BIYHO Merbiue 10
MKF/IM’, KaMHii, KaK [paBUniO, NPUCYTCTBYET B HM3KHX KOHUCHTPANMIX -
JONV ¥ JHHHIIBI MHKPOrpaMMOB B KyOHHECKOM JCLIMMETPE.

B nosepxHOCTHLIX BOAAX CYLIH COSIHHEHHS CBHHLA U KaaMKA HaXOHATCA
B PacTBOPEHHOM M B3BELIEHHOM COCTOSHWHM. B coctae B3BecH BXoaAT, Xax
npaBuno, copGupoBaHHbie ¢opmMel. B pacTBOPEHHOM COCTOSHHAN CBUHEIl H
KaJMHi{ CYWECTBYIOT B MOHHOI (hopme, a Takke B BHJE HEOPFraHWYECKUX M
OpraHMyeckHx KomrinekcoB. B KHCHBIX Bojax npeobinazaiowiefl aBnseTcs
HauGonee TOKCHYHaA HOHHAA GopMa KaaMMS.

CoeauneHus MeIM NPUCYTCTBYIOT B BOAAX B PACTBOPEHHOM, B3BEMICHHOM
¥ KOIVIOMAHOM cOCToAHusX. PacTBopeHHbie GopMBI MEAH NPEACTABICHBI
THAPOKCO-MOHHEIMM ~ GOpPMaMM %  KOMIUICKCHRIMHM  COCAHHEHWAMH ¢
HEOPTaHWYECKAMK UM OPFaHWYECKUMH JIMraHaaMu. B okpalleHHbIX BOJAaX
NPaKTHYECKH BCSA PacTBOPEHHAs MeNlb BXOAWT B COCTAaB KOMINIEKCOB C
IyMYyCOBBIMH BeillECTBAMM.

TToBHIIEHHbIE COAEPXKAHUA MEIM, CBHHIIA M KagMHus OKA3EIBAIOT
TOKCHYSCKOE BO3ACHCTBUE Ha THAPOOUOHTEI H HeNoBeKa. B CBA3M ¢ 3THM MX
cooepXaHHe B TIOBEPXHOCTHBIX BOJAX Cyild HOPMHpYeETCH. IJIK
pacTBOpEHHBIX (GOPM MEAH, CBMHIA W KAAMUA B BOJAE BOAHLIX OOBEKTOB
XO3ANCTBEHHO-MTUTLEROTO M KYNLTYPHO-OBITOBONO Ha3HAMEHWR COCTABNSET
coorsetcreenHo 1, 0,03 u 0,001 Mr/,um3, pr160X03HCTBEHHBIX
pogoeMoB - 0,001, 0,1 u 0,005 mr/am’.

J1H
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PYKOBOASAIMUN JTOKYMEHT

METOAMYECKHE YKASAHNA. METOAHKA BbIIIOJIHEHHS
W3MEPEHMI MACCOBOM KOHNEHTPAIIMH MEIH, CBIHIIA
A KAIMHS
B ITIOBEPXHOCTHBIX BOJIAX CYIUIA HHBEPCHOHHBIM
BOJLTAMIIEPOMETPHYECKHM METOAOM

JHara secnerns 01.07.95 r.
1 Hazuxauctne H 061aCTh IPHMEHEHHA METOANKH

Hacroswui pykoBoASIMA ACKYMEHT YCTAHABRMHMBAET WHBEPCHOHHYHO
BONLTAMMEPO-METPHUECKYIO METOAMKY BHINONHEHHA HM3MEPEHHS MaccoBO#M
KOHUGHTPaLMH PacTBOPEHHHX (OpM MEay, CBHHLA W Kagmus B npobax
NOBEPXHOCTHBIX Boj CyIM B Auanasonax 0,5 - 30,0 MKI‘/L{Mj, 2,0 - 250
MKr/aM’, 0,1 - 10,0 MKI/AM® COOTBETCTBEHHO NPH BEINONHEHUH H3Mepenuii
Ha apann3atope Tuna MBA-3 v B amanazonax 2,0 - 30,0 Mkr!mf, 2,0~
20,0 mxr/am®, 0,1 - 3,0 MKr/aM®  COOTBETCTBEHHO TPU BEITIONHEHMY
naMepenuii Ha nonsporpage ITY-1. Mpu Gonee REICOKHMX KOHLICHTPAHAX
OnpeeNseMbiX  METALIOR HeoOXoAUMO pazbaeneHne  NPodH
TPHANCTHITHPOBAHHONH BONOH.

2 HopMbl MOTpPeIHOCTH M 3HAYEHHMA XAaPAKTEPHCTHK NOTPEUIROCTH
H3MepeHHs

B cooreercteun ¢ I'OCT 27384 Hopmbl MNOrpewtHocTH npu
BRITIONHEHUHM U3MEPEHHH METAIUIOB B NPHPOAHBIX BOAAX COCTABNAIOT!
- IS MEAY B JMANA3OHE MACCOBBIX KOHLEHTpawwii 0,5-10 mxr/oM® - £50
%, cesite 10 Mxr/am® - £25 %;
- ANS CBUHUA B AMANA30HS MACCOBEIX xoHLEHTpaund 0,5-10 mKriam® -
+50 %, ceniwe 10-50 Mxr/am® - +25 %, cabitue S0 Mxr/om® - £15 %;
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- Uil KAAMUA B JHapazoHe MACCOBBIX KoHucirrpaierii 0,05-1 Mxr!.nmj -
+50 %, capiue 1-1000 MKL/IM® - £25 %, cbilue 1000 mri/am’ - £10 %,

VCTaHOBRECHHBIC AT HACTOSINEH METOAUKM 3HAYEHWA XapaAKTePHCTHK
ROrPEHOCTH ¥ €€ COCTaBAMOIIMX NPABEACHE B Tabanue .

Tlpr BuinonscHMH wamepenuil B Mpobax ¢ maccoroli KoHueHTpanueit
METALIOB CBLILUE YKA3aHHBIX B Tabiuue | mnocie COOTBETCTBYHOLUENO
pa30asneHus HOrPeWHOCTL HAMEPEHYA HEe MPEBLILIAET BENUUMHEL AM, FAe
A - nOrpewIsocTs H3MEPEHMA KOHUEHTPALMW METANNa B pasOasfieHHOM
npobe; n - creiicis pazéanac v,

3 Mcro a3mepenuii

OnpegencHye 0CHOBAKO — HA "NICKTPOXHUMHYCCKOM KOHUEHTPHPOBAHHUH
MeAW, CBUHLA U KaAMHA liyreMm BoccTaHobnenwsn honos Cu(ll), Pb(Il} n
Cd(In Ha pafoueM oanekTpoge MNpH  NOTeHWMane NpeaebHOTO
Aubdy3HOHHOTO TOKA ¢ NoceAyIomeH perucTpayeli BeNHYUHEL

Tabnmyua 1 - 3davenns XapakTepuCTHK  MOTPEIHOCTH M e
cocrapomux (P=0,95)
JApnanazon XapaKTepUCTUKH
Merann | M3MepaeMBbIX | COCTABIAIOMINX NOFPEIHOCTH, | XapaKTepUCTHK
KOHLCHTPAUH  mKram’ | a
i, Cayuaisod, | cucTeMaTHueC | MOTPELIHOCTH,
C, mxrinm® ({ ;S) KOii MKT/ I, A
A,

VisMepeHue ¢ ucnonb3oBanvem ananuaatopa UBA-3 (M3 ognodt npober)

Mmeap 1,0-25,0 0,3+0,087C 0,240,056 C 0,740,18 C

¢8.25,0-30,0 2.4 1,8 53
CBUHeELL 2,0-7,0 ,2+0,12C 0,8 0,6+0,22C

ce.7,0-12,0) 0.2+, 12 C 1,1 0,6+0,22C

¢8.12,0-25,0 1,6 1,1 3,4

2
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Tpononxkerye TabauLpl
xanmuit 0,54,0 0,1+0,17C 6,10C 0,1+0,35C
¢B.4,0-10,0 0,7 0,6 1,5

Hsmepenne ¢ ucnonesosankneM asanusaropa UBA-3 (B oraencrioit npote)

MEAb 0,56-30,0 0,0640,059C  0,02+0,03C 0,11+0,12C

CBHHEL, 2,0-4,0 0,1 0,2 0,240,069 C
ce.4,0-12,0  -0,14+0,056C 0,5 0,240,09C

kaamat  0,10-3,00 0,068C 0,033C 0,14C
¢B.3,00-5,00 0,068 C 0,48 0,48+0,13C

Hamepenne ¢ ucnonssosanueM noasporpaga V-]
Mexb 2,0-30,0 0,4+0,058C  0,2+0,041C 0,8+0,12C

CBUHELL 2,0-10,0 0,3+0,092C  0,2+0,059C 0,740,19C

¢s.10,0-14,0 1,0 0,8 2,6
¢cr.14,0-20,0 1,0 1,6 3,0
kaamuit  0,10-0,30 0,01+0,048 C 0,02 0,04
c8.0,30-1,00  0,01+0,048C 0,0240,16C  0,04+0,12C
¢8.1,00-3,00  0,01+0,048C 0,13 0,04+0,12C

|
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MAKCHMAJILHOTO AHOAHOTO TOKA NPH 3NSKTPOPACTBOPCLIMK ucaica. Paboyuii
ANeKTPol POPMHUPYSTCA NMYTEM DIEKTPOOCANKICHHUS Pyl Wy pasbaBneHHRIX
pacTBOpOB €€ CONM HA TOBEPXHOCTH TpaduroBoro aMcka. Bennunxa
AHATMTHYECKOTO CHrHana (AC), PETHCTPHPYEMOrO npu
ANEKTPOPACTROPEIIUK 0CaAKA, PYHKUHMOHANBHEO 38BHCHT OT KOHUGHTPAUWH
HMOHOB MEAY, CBHIILEA H K3/IMMA 8 GHRIIH3HPYEMOM PACTBODE.

B 3aBMCHMOCTH OT HemoubsyeMore obopymoeadus (MHBEPCHOHHBIH
BONIETAMAEPOMETPHYESCKUI aHanu3aTtop unu  nonaporpad) B MeToguKe
NpefyCMOTPEHO ABA BAPHAIITA OBPCASIICIUS,

OnpeneneHnio  MEWAKT  HAXOMAIMCCA B IOBEPXIOCTILIX  BOAAX
oprasgueckHe COEANHEHHS NPRPOAHOIO W alTPCNOPEHHOro
DPOUCXOXKAEHHs, KoTopbie ceaabiBatoT Cu(ll), Pb(IP) n Cd(I1) B komnnekcst
pasninyuoit  npouHocTH. JIAs  yCTpaHEHHs 3THX MEWAroUHX BAHARMA
paspylialoT OPraHHuecKyl> MaTpuiy npoOel BnexTpoxumadecky ung YP-
obnyueHHeEM.

Mequarowes enusHMe  BIBEINCHHAX M KOMIOMAHBIX  BEMECTB
YCTPRHAOT NPE/IBAPHUTENIEHEIM (PUITETPOBAIIHEM NMPODEL.

4 Cpeacrpa H3MepeHMii, BCHIOMOraTeNLHbIE YCTPOiicTBA, PEAKTHOB,
MaTepHanbl

4.1 Cpencrea H3MepeHUi, BCNOMOTATENEHEIC YCTpolicTa

4.1.1 VIHBEepCUOHHKIA BONLTAMIICPOMCTPHYECKWH  aHAJIM3ATOP  TUNa
HUBA-3 unu nonsporpad ITY-1 5M2.840.016 TO.

4.1.2 Munnvamnepmerp M-54 no F'OCT 8711.

4.1.3 Lindpoeoii BOALTMETP C AMANA30HOM HU3MEpeHHUs 1o 2 B Tuna P-
203.

4.1.4 Pernctpupyromu#l noTesyyometp JIKA-4 64.115.00.003.016 I1C.

4.1.5 HachruieHusit xnopcepebpaualii 3nekTpo (ANEKTPOAR CpastieHHs)
tuna 3BJI-1M3 no 'OCT 5.1582 -2

4.1.6 Dnektpog 1aTHHORKE NMPOBONOUHEIH (AHameTp 0,3 MM, Anusxa 5
MM), BNasHHbIH B CTEIIAHHYIO TPYOKY -1

4.1.7 Onextpoa nratvHoBsli ceTiarbli o [OCT 6563 -1
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4.1.8 Onexrpox rpabpuroBmi (paboumii 3aeKTPOA), NPONMHTAHHLINA

CMECBIO apaduHa U

nonuotunena 3rU-01 1185.596.000 TY -1
4.1.9 McToyHRK NOCTOAHHOTO TOKA, obecneyuBalommii HanpsxeHue a0 4

B npu cune Toxa no 0,1 A -1

4.1.10 Cexynupomep no 'OCT 8.423.

4.1.11 Becw ananuruueckue 2 knacca rounoct no 'OCT 24104.

4.1.12 Becnl Texnudeckue 1abopaTOpHEIE 4 Kilacca TOYHOCTH C [IPSACIOM
B3BelIMBaHus 200 1.

4.1.13 KonGul mepHble He Hipke 2 knacca TouHoctd nmo FOCT 1770
BMECTHMOCTBIO!

w

50cm” - 1
100 e - 8
200 cm® - 1
250 cm® - 1

1000 om® - 2

4.1,14 TIuneTky rpagyHpOBaHHBIE HE HMXE 2 KJacca TOYHOCTH IO
IOCT 29227

BMECTHMOCTBIO: 0lcm® - 7
02cM -5

lem® -12

2¢M° - 4

5¢M - 5

10cm® - 7

4,1.15 TluneTkn ¢ ORHOM OTMETKON HE HWXE 2 Kiacca TOYHOCTU MO
I'OCT 29169

BMECTHMOCTHIO 10 cM

4.1.16 Uunungpst Mepusie no FOCT 1770 eMecTMOCTBIO: 25 M

50 cMm

100 cm

250 cm

4,1.17 Craxaunst xumuueckue ro ['OCT 25336 smecTrmocTsio: 50 ¢cM™ -

100 cm

250 cM

500 cM” -

w

W W W W W
BN =N == N WA

W oW W
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4.1.18 Crakanuuky Ang B3eewtyBaHug (Blokcst) 10 FOCT 25336 -3

4.1.19 Mewanka maranriag MM-3M no TV 25-11-843 -1

4,120 VcrpoitcTso ans  GuabTpoBaHWA Npo0 © yMCHOAB30RABHEM
MeMOPaHHBLIX WM OyMaxHBIX (GUNKTPOB,

4.1.21 Verpolicteo ana obpabotku npo sogpl Vd-06nydeHuemM THOA
Y®P ¢ KOMIACKTOM KBAPLEBLIX NPOGHPOK BMECTIMOCTSIO He MeHee 30 on’.

4122 Annapar Aang  OUMMCTHWIIUMKM  BOOM  CTEKISHHEIA ¢
MpunRudOBaHHEIMY COCAHHCHUAMH.

4.1.23 linutxa anexrpuueckas no I'OCT 14919,

4.1.24 lIxad cyununbhetii no TOCT 13474,

4,125 DnexrpoxuMmuyeckad A4eika 3aKpeITOrG THMNS, BRIOYAOWIAs
YCTRIPE BCTIOMOTATENILHBIX CTaKaH4YHK2, JINEKTPOAUTUUYECKUE MOCTUKH H
KBAPLEBbIH INEKTPOTHICP BMECTHMOCTBIO 20 ea” (pucysox 1),

4.1.26 Turefb M3 CTEKNOYINCPOAR BMECTHMOCTHIO  OKO0 5 oM,
AuameTpom 30-40 Mm, BEICOTOH 40-70 MM

4.1.27 InexTPONUTHICCKUN MOCTHK ¢ TIOPHCTBIM CTEKIAHELIM QHIETPOM
(pucynok 2).

4.1.28 Memanka marduThat B CTexnsHHOM oGonouxe (amuna S5-7 MM,
Anamerp 2-3 mMm).

JonyckaeTea MCoMb30BaKKE APYTHX THNOR CPEACTB H3MEPEHHI, IOCY AL
¥ BCIOMOTRTEALHOTO OOCOpYAOBAHWS, B TOM H“WCIE WMIOPTHHIX, C
XaPAKTEPUCTHKAME HE XYIKE, YEM Yy NpHBEJCHHBIX 8 4.1.

4.2 PeakTHBB ¥ MATEPHANBI

4.2.1 CrangaprHbiii ofpasen cocTaBa BOAHMX PACTBOPOB MOHOB Meay
#IU Megp MeTajuinueckas Mapxu M-00K rmo T'OCT 859.

4.2,2 CraupapTrnii oOpasel cocTasa BOAHBIX PACTBOPOB HOHOB CBHHLA
uny HuTpat ceudua no F'OCT 4236, x4
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-

{YIHTE

Kpomka mosunmu! £ yCJOBHO CHATA

1 - crakan &85; 2 - KpbillKa; 3 - 3neKTpol cpaBHeHus 3BJI-1M3;

4 - 3nextpon pabouuit SI'U-01; 5 - melanka MarHUTHas CTEKRSHHAS;

6 - aNEKTPOA BCNOMOTrATENbHBIH MAATHHORLIH; 7 — cTakaH < 22 (2 wT.);
8 - crakan @ 18 (2 wr.); 9 - crakan & 30; 10 - MocThk (4 wT.).

Pucyrox | - DnekTpoxuMuueckas aueHka
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()

7/

[ - mopycThid drabTp (BoicoTa 5-6 MM, AnameTp - 10 Mm)
PrcyHOK 2 - DNeXTpoAUTHYCCKUI MOCTHK C TOPHCTBIM GHILTPOM

4.2.3 Craunapvuplii 06paser cocTaBa BORHBIX PACTBOPOR HOHOB KaJMHA

win cynbgat kaamua rioc FOCT 4456, x 4.

4.2.4 Azornan xuenora ne 'OCT 11125, oc.y. unmno IFOCT 4461, x.u.
4.2.5 Conanaa xucrora no IF'OCT 14261, oc.4. vau mo TOCT 3118, x.u.
4.2.6 Cepnasg xucaota no 'OCT 142,0c.4. mm no F'OCT 4204, x.u.

4.2.7 Hurpar pryru mo FOCT 4520, xm. wanu.p.a.

4.2.8 TMepokcun soaopoaa no FOCT 10929, x.u.

4.2.9 [Tepmanranar kanus no 'OCT 20490, u.a.a.

4.2.10 Xnopng kanus o [OCT 4234, x.u.

4.2.11 T'ugpokeug Hatpus no 'OCT 4328, u.pa.

4.2.12 Boaa prctuiauposanHag ao FOCT 6709,

4.2.13 Bopa OnancTuAsuposaHiiad.

4.2.14 Bopa TpUAKCTHARMPOBAKHAZR,

4.2.15 Qunppht Symaable obeazoneHnbie "cupaa senra” e TY 6-09-

1678.

8
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4.2.16 Qunstpsl MeMGpantnte "Bragunop MOA-MA", 0,45 mxm, o TY
6-05-1903 unu Apyroro TANA, paBHOLCHHEIE TIO XapaKTEPUCTUKAM.

4.2.17 Bymara ysuBepcanbHas UHAWKATOpHad s wiMepeHus pH.

JlomycKaeTcs MCMONL3OBAHWC PEAKTHBOB, W3MOTOBICHHBIX MO ApYroi
HOPMATHBHO-TEXHRYECKOH NOKYMEHTallHM, B TOM 4HCAC HMIOPTHEIX, C
Keanuduralgei He Hioke ykasanhoit s 4.2.

5 Ot6op u xpaxenue upob

Ot60p npob nponseonsT B coorsercrenn ¢ TOCT 17.1.5.05. Ipo6si
bunsTpyror 4epes MemOpaHubii Gusintp 0,45 MXM, OUNILICHHEIH
KungueHneM & TeueHne 20 mud B | % pacTBOpE CONAHON KUCTOTEI 4
ABYXKPaTHBIM KHIAYeHHEM B OHAMCTHUNIUPOBAHHON BoAe. JomycTHMO
ueronssosanue GymaxHelx duasTpor "cunas nedra”. [Ipu dunprpoBaniu
yepe3 Mobok GsTp nepsste nopuuk punsTpara otdpastsaroT. PuasTpar
MOJAKUCTIAIOT KOHUSHTPHPOBAHHOH CONAHOM KMONOTOH M3 pacyeta 5 cM® Ha
1 nn Boast 1 XpauaT AC aHa/lK3a B NONHITUIICHOBOH NMOCYAE.

6 IoaroToBxa K BLINOIHEHHIO A3MEpeHuii
6.1 [TpuroToRNEHHE PaCTBOPOS M PCAKTHBOB

6.1.1 PacTeop HUTpaTta PTYTH ¢ KOHUEHTpaLMeH HOHOB pTyTH 1 /oM’
0,4270 r Hg(NO;3);'H,O KoaudecTBEHHO NIEPEHOCAT B MEPHYIO Koaly

xonby  sMecTMmocTeio 250 oM’  coacpatnyto 50 om’
TPURHCTHIIMpOBaHHOH BOAW u 0,5 o’ KOHUEHTPUPOBAHHONU a30THOH
KUCJIOTH, MW A0BOAAT O0neM pacTeopa B0 MeTKM Ha xonbe

TPHAUCTURHPOBAKKON BoAOH. Xpauat He Gosce 6 mec.

6.1.2 PacTpop consHoif KHeNoTEL, 1:1

200 oM’ TPHAKCTHIIHPOBAHHOH BORBI A0GABIAIOT PY  MEPEMEIINBaHUH
200 cM’  KOMUEHTPHPOBAHHON COMAHON KMCAOTH. XPaHAT B [UIOTHO
3aKpLITOHA tocyae.

6.1.3 PacTBop conanoit kucaots, 0,3 %

K 250 em’ TpunucTHanupoBanHoit Boasl aoGarasior 2,5 cm’
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KOHIICHTPHPOBAHHOM CONAHONW KMCJAOTHI W NEpeMelinBaioT. XpaHar B
MIOTHO 3aKpHITOi fTocyne.

6.1.4 Pactsop cepHOH kvcitoTh!, 1:5

K 50 o TPHUAMCTHANPOBARHON BOZb! AobapiAloT  NpH
nepemelunBaryn 10 cm® KOHUEHTPHPORAHHOH CepHON KHCAOTH. XpaHst B
MAOTHO 3aKpPLITOH Nocyne.

6.1.5 PacTBOp nepokcuaa BOROpoAa, 3 %

K 10 o’ TPUAUCTIIIHPCRAHHON BoaR RobaBinator 1 o’ nepoxcuaa
BOAOPOAL. PaCTBOp MOTOBAT B ACHE HCNHIORbL30BAHNA.

6.1.6 PacTBOp reapokcuaa Hatpus, 25 %

50 T rMAPOKCMAA HATPHA PacTBOPAIOT B 150 cM® TPRAMCTUIINMPOBAHHOIL
BOABL. XPAHAT B NAOTHO 3aKPLITOH NOMMITHICHOBOH Nocye.

6.1.7 Pacrsop ruapokcuaa Hatpus, 4 %

8 r MMAPOKCHAA HATPHA PAcTBOPAIOT B 200 cM® AUCTHIMPOBAHHOM BOMBI.
XpaHAT B INOTHO 3aKPLITOI NOMHITHICHOBOH NOCYAE.

6.1.8 PacTBOop nepManranara kaans, 10 %

10 r KMn0; pactsoparor B 90 cM’ 4 % pacTsopa THAPOKCHAA HATPHA.
XpaHAT B CKIIFHKE U3 TEMHOI'O cTexna He Bonee 1 mec.

6.1.9 bupncTunaupoBaHHas BOZa

B crexnanuyo konly annaparta ANg nonyueHusa SHIMCTHINATA HATWBAIOT
AUCTWINMPOBAHHYIO BOAY, AoGapamior 2-3 ¢M® IICNOYHOIO pacTBOpa
NCPMAHIAHATA KAfMA K OCYLICCTBAMOT NEperonky. Xpavar se Gosee 10
JHEl B MONU3THIEHOBOM ocyae.

6.1.10 TpupscTHNIHPOBARHAA BOAA

BUAKCTANAYPOBAHHEYIO BOAY fOMCEIAIOT B AEPETOHHYID  Kondy
annapata Afd  NOAYYEHHMA BGUAMCTUNNHAPORAHHON BOLBI U IEPETOHSIOT.
Xpanar He Goaee 5 gHel B NOIMITUICHOBOM TIOCYAE,

6.1.11 HacellueHupiit pacTBOp Xnopiuga Kanus

60 r XJI0pHaa Kanka pacTeopsioT B 200 cm’ TPHANCTHILIUPOBAHHON BOAGL,
Harperoli pe 50-60°C, PacTBOp OXfaXaaloT M OTACHSIOT OT OCafKa
JeKaHTaugeid,

6.2 [IpuroTopneiMe rpaiyMpOBOLHBIX PaCTRBOPOB

10
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I'panynporountie pactBopsl Cu(ll} rotoeaT u3 crangaprHoro ofpasiua
HOHOB MEAY KM Y3 METAJITIHYECKON MEAH.

Ilpy ucnonp3osanpy cranpapryoro ofpasia npPoNBOART pasbannexue
HCXOAIOTO PAcTBOPa B COOTBETCTBUH € HECTPYXUMCH NO €ro NPRMEHEHMIO.
Maccopas KOHLEHTpauus  HOHOB Meud B pabouux rpagydpoBOUHBIX
pacTBopax Mr/aomkHa coctasythk 0,02 Mr/am®, 0,1 mr/am® u 0,2 mr/am’.

TlpuroToBReHNE rpafyMpPOBOYHEIX PAcTBOPOB U3 METAINIMYECKOH Meaw
BBIMONHSIOT B COOTBETCTBHA C 6.2.1-6.2.5.

I'papyupoBouHbie pacteopel  Pb(Il) rotosar u3 crangapraoro obpasua
HOHOB CBHHLIA HJIA U3 HUTpATa CBHHLUA.

Tlps ucronezoBanyy CTasnapTHore ofpasua npou3sodAT pasbasnenue
HCXOHOrO PAacTBOPZ B COOTBETCTRUM ¢ MHCTPYKIMEH IO €10 BpUMEHEHH!O.
Maccopad KOHMUECHTpaLKMs HOHOB cBUHLE B pabounx rpaayupoBOYHBIX
PacTBOpAX A0JDKHA cocTaruATh 0,05 Mr/am’ 1 0,1 Mr/am’,

[IpHroTOBNEHHE rpalyVpPOBOUHbLIX pPACTBOPOB M3 HWUTpaTa CBHHUZ
BBIMONHSOT B COOTBETCTBUM C 6.2.6-6.2.9.

[pagyuporoynsie pacteopn  Cd(II) rotoBAT u3 crampaprHoro obpasua
MOHOB KaxMug uaw W3 cynbdara Kxagmua.

ITpy HenoNb30BaKUY CTAHAIPTHOTO obpaslia MPOH3BOIAT pa3baBlcHHE
HCXO/IHOTO PACTBOPA B COOTBETCTBHM ¢ WHCTPYKMEH MO €10 MPUMEHCHUIO.
Maccopas KOHUEHTpAUMA HMOHOB K4AMHA B pabouuX rpafgyHpOBOUHHIX
pacTBOpax HOMkKHa cocTabssTs 0,02 mr/an’ i 0,1 mr/am’.

TIpUTrOTOBIIGHHE PaZYHMPOBOUHBIX DACTBOPOB U3 cynbdara Kaamua
BBINIONHAIOT B COOTRETCTBUM € 6.2.10-6.2.14.

Jian BceX rpazyHpOBOMHBIX DPAcTBOPOB MMOTPEIMHOCTH, OOYCHOBNCHHEIS
npouenypoid DpUroToBACHWsS, He mNpeBmnaloT 2 %  OTHOCHTENBHO
NpuNUCaHHOTO 3HAYCHNA MacCoBOU KCHUEHTPALHUH Meranna.

6.2.1 OcHoBHOH pacTBOop cynbdara MEAW ¢ MacCOBOW KOHLEHTpauHeH
wouos meau 1000 mriam®

1,000 © METARNUYECKOH MEIN PacTBOPAIOT B 12 CM® PACcTBOPA CepHOM
xucotel (6.1.4) npyn Harpesannu, aobaraag no kajuam 3 % pacteop nep
okcuma mopopoja.  3atem pobapmmior Kk pacteopy okono 50 cm’
TPUAHCTHIUIUPOBaH!0} BOABI H kuNATAT 10 MuH fnia paspyliiedust nabniTka
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NEPOKCHAA BONOPOAZ.  Jlo OXN@kNCHHW  PACTBOP  KOJNMYCCTEEHHO
NEPErIocAT B MEPHYIO KOJIBY BMECTHMOCTbI0 1000 cM” 1 ZOBOAST ero oBBeM
AC METKH Ha Xonbe TPUAMCTHARMpOBANHOH BOJAOH. XpausT & NAOTHO
3aKpHITOH CKIAHKE He Gonee 6 mec.

6.2.2 [pomexyrounsiif pacteop cyabdara MeAH € MacCoBoil
KOHLEHTpAIEH HOHOB Mcau 10 mMr/am’

Tunerxoi BMecTHMOCTHIO | om® o16upaioT 1,0 cm® ocHOBHOrO pacTBOpa
cynedara Meam (6.2.1), momMeInaioT B MEPHYIO KOGy BMECTHMOCTEIO 100
cM’ 1 JOBOAST 0fbeM pacTBOpa 0 METKM Ha Koife TPUAUCTHILIHPOBAHHOM
poAol. Xpansar ve Gonee [ Mcc.

6.2.3 PaGounii pacTeop cynbdata MEXH ¢ MaCCOBOH KORuLEHTpanuel
uoroe mean 0,2 Mr/am(0,2 Mxr/em®)

ThineTkoll BMECTHMOCTBIO 2 cM’ orGupator 2,0 em® TIPOMEXKYTOHHOMO
pacteopa cynbdara Mean (6.2.2), NOMEHIAOT B MEPHYiO KOOy
sMecTaMocTsio 100 cM® i OBONAT OBbeM pacTBopa N0 METKH Ha KOIbe
TPHAMCTHIIMPCBAHHOH BOXO#M, PacTBOP rOTOBAT B ACHb NPHMEHECHMS,

6.2.4 PaGounit pacTBop cCynbbaTa MEOM ¢ MAcCOBOW  KOHLEHTpaLmei
uonoB Mey 0,1 mr/am’® (0,1 Mkr/em®)

ITuneTkoif BMecTHMOCTbIO 1 cM® OTOHpaoT 1,0 cM® MPOMEXYTOUHOFO
pacreopa cynshata MeaH (6.2.2), nomMewaloT B MepHYK? Kondy
BMecTHMOCTBIO 100 oM’ M noBopAT ofbeM pacTsopa HO METKH Ha Koa6e
TPHANCTHIUIHPOBAHHON BoAOH. PacTBOp rOTOBAT B XeHb NPUMEHEHNS.

6.2.5 PaBouuii pacrBop cyiedara MEAM © MaccOBOH KOHLEHTpauueH
wonos meau 0,02 Mr/am’ (0,02 MKr/(:M’)

TIunetkoli BMecTHMocThiO 10,0 oM’ otOupator 10 oM’ pabouyero
pacTBopa cyabhara Mexn ¢ KoHueHTpauueit 0,2 MKriem’® (6.2.3), nomemalor
B MEpHYK konfy BMecTumocTbio 100 cM® W poBoast obbem pacTeOpa Ao
METKH Ha KonGe TPHAWCTMANMPOBAHHOH BOACH. PacTBop rotosaT B AcHb
anMEHEHHH.

6.2.6 OCHOBHOH pacTBOp HUTpPATa CBHHLA C MacCOBOHW KOHUEHTpauueil
UOHOB ¢BHHLA 1000 MF;"}:[M3

1,600 r HuTpaTa CBUHLA, NPSABAPHTENBHO BBICYIICHHOTO B CYLUIHILHOM
wkady no nocrosusero seca npu [00-105°C, pactsops:or B 30
CMSTPH,!IHCTHJUIH]‘JOBaHHOFi BOALI, coaepxawei 2 em’ KOHLEHTPUPOBAHHOM
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830THOH KHCNOTEL U KOJMYECTBEHHO TEPCHOCAT B MEPHYIO KoJOy
sMecTHMOCTRIO 1000 cM’, OGbem pacTBopa HOBOANT AO METKH Ha Koabe
TPUOUCTHIINPOBAHHON  BOAOI, XpaHsaT B INOTHO 3aKPHITOH CIIAHKE He
Goree 6 Mec.

6.2,7 TlpoMexyrouHbIH PacTBOP HWTpaTa CBMHLUA C MacCOBOH
KOHLGHTPALKEeH HOHOB CBHHUA |0 MK/’

TTuneTkoii RMecTMocTbo 1 cM® o16upalot 1,0 cM® OCHOBHOTO pacTsopa
HaTpara ¢BuRLA (6.2.6), noMemaioT B MEpHy10 Koa0y BMECTHMOCTHIO 100
e, copepxamyio 0,5 ¢  KOHUEHTPMPOBAHHON a30THOH KHCIOTH, H
JOBOAAT 00BEM PacTBOPA A0 METKH Ha KOJI0E TPHAMCTHANNPOBAHHOH BOJOI.
XpaHAT B MIOTHO 38KPHITOH ckaaske He Gonee 1 Mec.

6.2.8 PaGounii pacTeROp HHTpaTa CBHHUA C MACCOBON KOHUECHTpauuen
roHos cBuHua 0,1 Mr/anm’® (0,1 mkr/em®)

IMurtetkoif BMecTHMocTRio 1 o’ otGrpator 1,0 oM ® npoMexyTousoro
pacTeopa HMTpaTa c¢BuHug (6.2.7), TOMEDAIOT B MEpHYIO Konby
amMecTHMOCTBI0 100 cM® 1 Z0BOIAT OGbeM pacTBOpa [0 METKH Ha Kombe
TPUANCTHILIHPOBAaHHOH BOROK. PACTBOP TOTOBST B ACHE MPUMCHEHHA.

6.2.9 Paboynii pacTsop HMTpara CBHHIA ¢ MAaCCOBOH KOHLIGHTpaUMeH
HOHOB cEnHia 0,05 Mr/am’ (0,05 mxr/em®)

Munetkoli BMecTAMOcTRIo | cM® orbupator 1,0 e’ IPOMERYTOUHOIO
pacTeopa MuTpara cBHHuma (6.2.7), NOMEWRIOT B MEPHYK®  KonOy
pMecTAMOCTEIO 200 eM° 1 noBoxsT OGBEM pacTBOpa AC MeTkH Ha Konbe
TPHAKCTHLIMpOBARKON BOA0#H. PacTBOp rOTOBNT B ACHD NIPUMEHEHHS.

6.2.10 OcroeHoi pacTBOp CyNb(haTa KaAMHA ¢ MACCOBOH KOHUECHTpPALMCH
uouon kanmua 1000 mr/am®

22810 r cynedara KaAMUA KORHYECTBCHHO [IEPEHOCAT B MEPHYIO
konGy  emecTumocTeio 1000 oM’,  copepxagyio 50 oM’
TPUONCTHANHPOBARHOH BOAR M 0,5 e’ KOHMLEHTPHPOBAHHOH CepHOI
KHCIOTBI, U IOBOAAT obbeM pacTBOpa Ae MeTKH Ha kone
TPUAHCTWINHPOBAHNON BOAOHM. XpaHAT B TUIOTHO 3aKPHITOH CKIAHKE HE
Gonee 6 Mec,

6.2.11 TlpomexyTouHblii pacTBOp cymmdaTa KajMu C MaccoBOH
KOHLUEHTpauye#i HOHOR Kagmua 100 Mr/ow’
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Munerkoii BMectuMocTeio 10 e’ orbuparor 10,0 cm’ ocHorHOrO
pacTBopa cynsara kagmms (6.2.10), nomewaon B MepHylo  koxOy
BmecTaMocThio 100 oM® # noBoaaT ofkeM pacTBOpa A0 MeTKH Ha KonGe
TPHRUCTHRITHPOBaHHOT BOAOH. XpaHaT He Bonee 1 Mec

6.2.12 TNpomexyTouHstli pacTeBop cynbdara xaaMmus ¢ MaCCOBOH
KOHLEHTpALWMEH HOHOB Kaamua | mMr/am’

IuneTkod BMecTHMOCTEIO | cm® oTOupatoT 1,0 eM NpOMExyTOMHOTO
pactBopa cynspara Kaamua (6.2.11), romemiaror B MepHYRO KOOy
BMecTUMOCTHI0 100 cM® ¥ oBomAT OGLEM pacTBopa A0 METKW Ha konGe
TPHAHCTHANHPORAHAOK BoAOH. XpaHsT He Oonee 7 gHeH.

6.2.13 PaGouuit pacreop cynedarta xaaMuia ¢ MacCOBOH KOHLEHYpauueit
s10HOB Kaamusi 0,1 Mr/mm’ (0,1 mxr/em)

Tunerkod BMecTHMOCTBEO 10 oM’ otGupatoT 10,0 cM’ NpomescyTouHoro
pactBopa cyashara kxaamus (6.2.12), nomewator B MepHy®o KonGy
BMECTHMOCTBIO 100 cM® H XOBOAIT 06BEM pacTsopa A0 MeTKHd Ha Kojide
TPUAKCTAIUTHPOBAHHOH BOAOH. PacTBOp rOTOBAT B AeHB IPHMEHSHHS.

6.2.14 PaGouwuit pacTBop cyns(aTa KaEMHA ¢ MACCOBON KOHUEHTpaumeH
yoros kaamas 0,02 Mr/am’ (0,02 MKr/om’)

[TuneTkoi BMecTHMOCTBIO 10 oM 016upatot 10,0 cm® paGouero pacrsopa
cyasthara kaames (6.2.13), noMemator B MEpHYIO K00y BMeCTUMOCTLIO S0
¢M° U JIOBOAAT O0EEM PACTBOPA 10 METKH Ha KOG TPUARCTMAIMPOBAKIIOH
BO/i0H. PAacTBOp roTOBAT B ICHb PUMEHEHUA.

6.3 Ycnorus BHINONHEHHS H3MEPERHi

6.3.1 IIporpammoii paborw nonyaBToOMaTUMeCKkoro anamusgropa MBA-3
npeAYCMOTPCHa SJICI(TPOXHMH‘ICCKM pereHepauns ]'IOBCpXHOCTId
padoucro SNEKTPOAA B UMKITE HIMEPEHHA ANA OfHOI npobsl,

6.3.2 Brmioucne pabouero snekrpoaa & paGoTy M BBefieHue npols u
AoGaBok npoussosaT npu  pabore aHaauzatopa HBA-3 B pexume
PEreHEpalil ¢ HENBIO  YCTPAHCHHA  NOMEX B Pe3YNbTaTg
HEKOHTPOJNIMPYEMOrO  BLIACPKUBAHMA  BMEKTPOAA NPH  CTALMOHAPHOM
noTeHUMane,

6.3.3 Yucrory NpHMEHAEMOIl fOCYAbl H PEAKTHBOB KOHTPONHPYIOT
14
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nposenchueM usMepeHns AC donoBoro anexTponuta (XOROCToOR OMBIT).
Benuunua AC X0n0cTOr0o onkrta aojixHa OuThL e Gonee nonoskubl AC
aHannsupyeMot npobul.  OnTHMansHEIMH  SBNSIOTCS TAKOE KAYECTBO
PEaKTHBOB M W4HCTOTA NOCYZH, Korga obecneunBaercs AC dioHoBoro
anekTposuTa, Gnu3kuil K Hymo. B OpOTHBHOM Cyyae YCTAHARIUBAIOT
[IPHHUHY 3arPA3HEHHS H YCTPAHAIOT ee.

6.3.4 Ilpn pabote Ha nongporpade ITY-1 pererepanuio MOBEPXHOCTH
paboucro  saexTpopa mocne  usMepeHHs AC NPOROAAT CHICAVIOIHM
obpazom. YcraHanusalOT Ha nonsporpade BpeMs 3aJEepXKKM DOTSHUMANA
0,1 ¢, BKMOYAKT MATHUTHYIO MEWANKy [0  RepeMellHBaHus
HCCNEXYEMOTO PACTBOPA B 3NSKTPONH3EPE, RBIACPKHRAIOT MNSKTPOL B TAKOM
pexiMe 2 MUH M NoRTOpAloT uimepeHHe AC. HeuocpeacTsenHHo nepen
mimeperneM AC HeoOXONUMA BRIACSPKKA SNEKTPOINTA Ge3 IIepeMeLinBasUd
B Tevenye 30 c.

HesasyicMo OT HcnonndyeMoro npubopa npH NEPEXOAc K aHANM3Y
HOBOH MpoObl HEOOXOAMMO TOPEL ANCKTPOAA MeXaHUUECKH OTMOAHPOBATh
Ha OymakHOM (PHNBTPE A0 YCTpPaHEHWA BHUAWMEBIX LAPANHH M TINATCABHO
OOMBITE €10 TPHAHCTHIMPORaHHOM BoJoH. KauecTBo 3aUHCTKH 3neKTpoaa
CYIICCTBEHHO BIMACT Ha RenHukHy AC H TOUHOCTE H3MEpEHUit.

6.3.5 Ilpu peructpauuu AC saexrpoxnmudeckoro pacrsopesus Cu, Pb
u Cd HeoOXoaumo 3arpyOaaTe YyBCTBHTENBHOCTL PErHCTPHPYIOLIErD
AOTEHUHOMETPA MO Koopaunrate "y" BCAKwil pa3, Korza senmudHa AC
npoOel NpeBHCUT 45-50 MM, Bce usmepedusa A oaHOM npoOsl NPOBOAAT
FIPH OANHAKOBOE UYBCTBHTENABHOCTHA IIOTEHUINOMETPA.

6.3.6 I nonyueHNA AOCTOBEPHOND PE3yJIbTaTd PErHCTPHPYIOT He MEHee
3-x u3mepennii AC anextpoxnmuyeckoro pacteopenua Cu, Pb n Cd u ana
ONHOH TOUKH rpaduka OepyT cpenuee snaueHue AC.

6.4 YcrpaHeHHE MELLAKOLIENO BIIHAHHA OPraHUYeCKHX BELIECTR

6.4.1 PaspymeHue OpraHHJeckoit MaTpuLpl npobs Y P-00ayquennem

20 oM’ aHanuaupyeMoll BOAB, NOATFOTORNEHHON B COOTBETCTBHH ©
pazzenom 5, nomewalor B Kpapuesylo mpobnpky yerpolictea s Y-
o0yueHHs M BKNIOYAIOT namiy. Bpems obnyueHus
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npob Ans KaKAOro BORHONO 0OBEKTE YCTaHABAMBAIOT WHAMBMAYANRHO. s
amore npofy ofnyyator B Teuerne 0.5; 1; 2; 3 4, onpenensior B cephu
Apol comepkanue MeAW, CBUHUA M KaAMWa H OCTRHABAMBAIOTCA Ha
MHHNAMANLHOM BPEMEHH, TIPH KOTOPOM WX COBEPXKAaHHE HE YBENHUHBACTCS,

6.4.2 DeKTPOXHMUYECKOE PaspyLIEHHE OPraHHYECKOH MaTpHB! MPOGKL

CoOupaloT ycTaHOBKY ANS NPOBEASHHA SASKTPONM3A B COOTBETCTBUH €

PHCYHKOM 3.
B crakan BMecTHMOCTHIO S50 cv’ BHOcAT 2,5 oM  pacTeopa comaHOM
xucmotst 1:1, 2,0 eM® 25 % pacTBOpa TIHApOKCHIA HATpyus M 15,5 o’
ananu3ipyemoii npoGel Boant. Mamepsior pH momyuenHoro pactsopa (pH
JAOANEH COCTaBIATE 2-3) KB B cmy4ae HeOOXOOMMOCTH KOPPEKTHPYIOT €ro,
PacTeop HOMEW@AOT B CTEKNO-YINEPOAHBIA THIrENb YCTAHORKH, BKOYAIOT
MArHUTHYEIO MEILAJIKY M fPOBOAAT 2ACKTPONU3 pacTBopa B TeueHue 15-20
MHH TIpH noTeHunane +1,4 + +1,5 B 1 toxe & uenn 10-40 mA.

B crakaH BMECTUMOCTRIO 50 cM® BHOCAT 2,5 cM® pacTBOpa CONsHOM
wichoTal 1:1, 2,0 eM® 25 % pactsopa ruapoxcHna Harpus u 15,5 oM’
asanu3upyemoit npoGst Boan. H3mepsioT pH momyuennoro pacteopa (pH
HOMKEHE COCTARIATE 2-3) M B CAyYac HEOGXOAMMOCTH KOPPEKTHPYIOT €10.
PacTrOop nomewmaior B CTEKNO-YFNEPOAHKHN THIENL YCTAHOBKH, BKJHOYAIOT
MAarHWTHYIO MElNanKy M BPOROJAT BEKTPOIA3 PacTBOpa B TedeHue 15-20
MHH np# notesnuane +1,4 + +1.5 B 1 Toxe B uenn 10-40 mA.
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| - pabounii amextpoa (THreas U3 CTEKAGYTAEPOAR); 2 — BCIIOMOTATEALHYIH
SNCKTPoOA (mmarvHoBas ceTka); 3 - MHMaMnepmeTp;, 4 -MCTOYHHUK
MIOCTOAHHOIO TOKA; 5 - BOABTMETP; 6 - 3MSKTPOA CPABHEHUS; 7 — MATHWTHAA
MELLANKa,

Pucynoxk 3 - Cxema yCTaHOBKH ANA NPOBEACHHA MEKTPOXUMUECCKOH
o6paboTku Npol NOBEPXHOCTHBIX BOA,

17
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7 BeinosHesne namepeHuil

7.] Bunonnedne uaMepernii MaCCOBRIX KOHUEHTPAlA Mean, CBUHIA U
KaaMHg ¢ HCOOIB30BAHHEM aHann3aTopa Tunia MBA-3 H3 oaHol npofs

7.1.1 Mamepenne AC Meay v cBIHLE B (POHOBOM D/1EXTPONUTE

B xBapueBbIit 2neKTpoNM3Ep ITEKTPOXMMHYECKON AuEHKH, TIIATENLHO
BHIMEITEIE  KOILEHTPHPOBAHHON CepHOH  KHUCIOTOH H MHOCOKPATHO
NpOMBITBIH TPHAMCTHINHPOBARHOH BoAOH, nomewaror 8,8 cv® 03 %
pacTBOpa CONsHON KMCIOTs! M 0,2 ¢M® PacTBOPa HHTPATA PTYTH.

Benomorarenpnble eMKOCTH ¥ SNEKTPONHTUMECKUE MOCTHKH AYCHKH
sanonuaior 0,3 % pacTBOPOM COASHOR KHMCAOTHI. [ padHTOBBIH SMEKTPOX,
MEeXaHHYECKH OuYMIIeHHEIH Ha ¢QBIbTpoBaabioi Oymare, oRryckamor B
anekTponuzep, TInaTHHOBEIH W HACBIWLEHHEBIH XI0pcepedpsaHbIf AMeKTpoaE],
CRyXalte BCMOMOFATCABHBIM ¥ 3MCKTPOAOM CPaBHEHUS, ORYCKAIOT EO
BCIIOMOTATENbHBIE EMKOCTH. DJIEKTPOAM3ep W BCIIOMOTATENIbHEIE €MKOCTH
COEOYHAIOT JEKTPONUTHICCKUMA MOCTUKAMKE. TIpOBOAAT INEKTPONH3 mpH
noteninane -1,0 B 1 nepeMenmisauny 8 redenne 1 mpu. AC doroBoro
SICKTPONATA PEriCTPUPYIOT B CTAAMH ICKTPOPACTBOPSHMS NOJYHMEHIOro
Ha paboueM 2NEKTposie 0cajgKa MPH CKOPOCTH H3MEHewns noredidana 0,4
B/c v koneusoM moteHuuate 0,1 B. [lna pacyeTos HCHONs3yioT CpeiHee
sHauexue 3-x naMepenuit AC.

7.1.2 Usmeperne AC Meu H cBUHLA B npoGe

B pexuMe perelicpaldy SneXTPOAa B IMSKTPONH3EP AYeMKM BBOAAT
nocneaosatessio 1,0 oM’ aHanmsupyemoii npoGbl, obpaBoTautoi B
COOTBETCTBHH ¢ 6.4.1 HnA 6.4.2, 1 pBe NOGARKH rpafyHPOBOYHBIX PACTEOPOR
Cu(Il) u PL{II) B COOTBETCTBMH ¢ pEKOMELZRUMSMH TaOMMOLl 2.
TMocnepoBaTeNLHO PCIHCTPUPYIOT BeaunHy AC KaOXKIOrO aHaNH3HPYEMOro
pacTeopa 3 pasa B yCIOBUAX, aHanoruuuelx 7.1.1,
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Tabnnua 2 - PexoMeHayemele 00beMH paayMpOBOMHEIX PACTBOPOB
MM, CBHHIA H Kaamus (NpH onpejiesieHnH KaaMiuA B OTAENbHO npofe)

JnanazoHsl O6remnl 100aBOK Koruenarpanus
Merann | wu3mepseMBIX | FPajyHPOBOYHBIX PacTBOPOB, | TpafypOROUINL
KOHUEHTpaUuH, | oM X pacTBOpPOB,
MKr/ > 1 moGaska 11 nobaska MKr/omM®
Meab 0,5-2,0 0,1 0,1 0,02
2,0-5,0 0,2 0,2 0,02
5,0-10,0 0,1 0,1 0,1
10,0-30,0 0,1 0,1 0,2
CBHHEK 2,0-7,0 0,1 0,1 0,05
7,0-15,0 0,1 0,1 0,1
15,0-30,0 0,1 0,2 0,1
KaaMui 0,1-1,0 0,1 0,2 0,02
1.0-3,0 0,1 0,1 0,1
3,0-5,0 0,1 0,2 0,1

7.1.3 Uamepenne AC kaamist B GOHOBOM IJMEKTPOSNTE

3a BenmmuuHy AC kaaMua B QOHOBOM BNCKTPOMHTE NPKHHMRIOT €ro
3HaueHue, M3MEPEHHOE B COOTBeTCTBHMM ¢ 7.1.2 (0oAHOBpeMeHHO ¢
uameperneM AC mMeau u CBHHLA co BTOpoii R00ABKO#).

7.1.4 Usmepenue AC kagmus B pobe

B pexume pereHepaiid 3JEKTPOAa B SACKTpoNM3ep AYEHKU BBOAAT
nocnenoratensio 4,0 cm® ananusupyemoi npobui, obpaboranHoil B
coorpereTBu ¢ 6.4.1 wim 642, u gec Ro0aBKH TpagyMpPOBOIHOIO
pacteopa Cd(lI) B cooTReTCTBHY ¢ peKOMeHIAUMIME TaGnuus: 3.
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Tabmuua 3 - OObeMbl IPaayWpOBOMHEIX PAacTROPOBR Kaamua (mpH
OIpeACSIEHHH KaIMUs COBMECTHO C MEALIO H CBHHH,OM)

Hnanazons | O6wnemul nobasok | KoduenTpaum KoureHtpams
U3MEPAEMBIX | TPaIyMpPOBOUHEIX K KaOMHS B
KORUEHTpaun | pacTBOpos, o™’ rpagypoBoy1l AHATNIUPYEMOM

¥ KanMmHus, HIX PACTBOPOB, | pacTBOPE, MKI/AM®
MKT/aM’ 1 11 MKr/em® 1 11
nobaska | jobask nobask | Aobaeka
a a8
0,1-1,0 0,1 0,2 0,02 0,14 0,43
1,0-5,0 0,1 0,2 0,1 0,71 2,14
5,0-10,0 0,2 0,2 0,1 1,43 2,86

TocneforaTenbkHO  PEFHCTPUPYIOT BENKYUAY AC KaX0ro
AHANM3UPYEMOTO PAacTBOpa 3 pasa B YCROBMAX, aHanornuuex 7.1.1. Jlna
PacycTOB MCMICABL3YIOT CPEAHee 3HaYeHHe 3-X usMepenuii AC.

BernioMoratensepie €MKOCTH U JMEKTPONUTHYSCKHE MOCTHKH  SueHKH
sanonusor 0,3 % pacTBopoM consgHod Kuenoth. [padurosbii 3nexrpos,
MEeX8HNYECKH OUMIUEHHBbIH Ha ¢unpTpoBanpiolt fymare, onyckawr B
aeKkTpoaMsep.  [lmaTHHOBWI ¥ HACBILEHHEIN  Xnaopcepebpaubii
BIEKTPOALl, CAY)XAlIHe BCOOMOMATENbHBIM M JNIGKTPOAOM CPAaBHEHMUA,
OMYCKalOT BO  BCHOMOrATeisHbie  €MKOCTH.  JNEKTponuzep H
BCTIIOMOTATE/NbHsIE EMKOCTH COSUHAIOT 3NEKTPOMHTHUECKUMIA MOCTHKAMH.
[Ipopogar snexTponuz npu noreHumane -0,9 B, -1,0 B unu -1,1 B npr
ONpeAeNeHNy MeI|, CBUHUA U KaAMUS COOTBETCTBCHHO W NMEPEMCIIMBAHAH
B Teuerne 1 mua, AC GOHOBOrO 2NEKTPOJIATA PETUCTPHPYIOT B CTAARU
2NEKTPOPACTBOPERYR NONYHEHHOTO Ha paloueM DJIEKTPOAE ©Ocanka MpH
CKOPOCTH H3MeHeHHs noteHumana 04 B/c u koneuroM nortenumane 0,1 B.
Jns pacueTos NCnonb3yioT cpeaHee 3Hadenue 3-x naMepennit AC.

7.2.2 Usmepenne AC Mein, CBHRUA HITH KAnMus B npobax

B pemumMe pereHepali SNEKTPOJA B 3NEKTPOAM3cp AYCHKH BBORAT
nocneaosatensHo 2,5 oM {npn onpeaenenun meau), 1,0 oM’ (upu
onpeagaery carria) W 4,0 cM® (NpU onpeacieHHy KAAMES)
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aHanu3upyeMoi npobsl obpaboransoil B cooTseTcTBNH ¢ 6.4.1 nan 6.4.2, n
e noGaBky rpamynpoBounbix pactBopos Cu(ll), Pb{II) wew Cd(II) B
COOTBSTCTBHH ¢ peKoMeHIauuaMd  1abnuum 2.  TlocreaoBaTensHO
PerveTpUpyloT BeauuHy AC KaKoro aHaIu3MpyeMoro pacTBopa 3 pasa
B ycnopax, aHamormuHbix 7.2.1. [Ins pacueTOBR UCMONB3YKOT CpeHee
apavueHue 3-x usmepenuit AC,

7.3 DBrnonsenue W3MEPeHUHi MacCOBOH KOHIEHTPALMH Mean <
yenosib3cBagueM nonsporpaga ITV-1

7.3.1 Miameperane AC B $OHOBOM 3NnEKTPONUTE

B kBapuesnili 3neKTpORM3ED SNMEKTPOXMMHU4ECKOH SUeliKH, TLMATENBHO
BHMBETBIH KOHIUEHTPHPOBAHHOH CEPHOH  KHCAOTON &  MHOTOKPATHO
MPOMBITHIH TPRAUCTHANMPOBAHHOK BOROH, moMemaor 7,7 cm’ (wm 8,7
em®) 0,3 oM pacTBopa cOnaHOl KMCAOTH H 0,3 cM® pacTROpa HHTpATE PTYTH,

BcnoMoraTenbHEC €MKOCTE W 3NEKTPONUTIUECKUE MOCTHKY 3AFORHAIOT
0,3 % pacTBOpOM CONSHON kucaotsl. [ paduroseii 3NEKTPOL,
MeXaHHYECKH OYHILCHHBIA Ha C(UIbTpoBaNbHON Oymare A0 ycTpaHeHus
BHOMMEIX l@ApanuH, ONYCKaT B 3IIEKTPOJIH3ED. HacpimenHet
XaopcepeOpaHblt  H  NIATUHOBRIE BICKTPOALI, CAYKAUIHME SHEKTPOROM
CpPaBHEHHSA M BCIOMOTATEILHBIM, CMTYCKAXT BC BCIIOMOTATENILHBIE EMKOCTH.
3DCK1"pOJ maep 1] BCIIOMOTATCNBHEIE CMEOCTH COCANHALOT
3NEKTPORMTHYECKUMH MocTHKaMu. Ha nmoasporpade [1V-1 yeranasmusarot
auanasoH Toka 0,5x10, puddepenunpopanue +10, aMauTYAy QaHORHOM
pazgeptkn 1,3 B3, sup nonaporpaduy - MOCTOSHHO-TOKOBAS, CKOPOCTHL
MIMCHEHWA JRHEHHo#T pazBeprku noreHuwana 0,10 Ble. Bxunouator
MArHUTHYIO MENIANKy ¥ NPOBOAAT INEKTPOJIM3 Npd TnoTeHuxane -1,2 B
OTHOCHTEJILHO XAOPCEpeGPSHOro 2MEKTpoAa B TeweHue | MUK, 3aTeM
OTKMIOHAOT  MArHuTHYKO Mmewanky # uepes 30 ¢ peructpupyror AC
($OHOBOTO  ZNEKTPOAKHTA B  CTafuM anekTpopactBoperna. AC QoHoBoro
3NEKTPOINTA PerucTPUPYIOT 3 pa3a. Hns pacueros HCAONB3YIOT CpeAHee
3HaucHHe 3-x  m3Mepenuii. Jlanee BKRIOYAIOT MATHHTHYIO MEINanky
MPOBOAAT 3BNEKTPOXUMHUYECKYIC PEreHepanyid MNOBEPXHOCTHA paﬁo‘{ero
3NEKTPOAA.
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7.3.2 Uamepeune AC B npoGe

B pexmMe perenepatHy  3NCKTPoAA B 3CKTPONMISD A4eHKH
BBOAAT tOCHEROBATENbHO 2,0 ¢M’ aHammsmpyemoit mpoGer (umm 1,0 e,
EC/TA KOHLEHTPalst MEAH Mpepsimaer 10 mxr/am’ (obuuit 06BeM pacTeopa
B ONMEKTpomM3epe  fomked Gurth mpu stom 10,0 oM’) M aBe aoBasxm
rpagyipopounoro pacteopa Cu(ll) B cooTBeTCTEMM © pexkoMeHAanusAMH
tabnong 2. TocrepoBarensso  perMcTpupyior Benuuudy AC kaxgoro
AHATA3UPYEMOTO pacTBOpA 3 pasa B ycnoswiX, aHanoruyssrx 7.3.1. s
pAcYeToB HCNONB3YIOT CPedHes 3HAUEHHE 3-X usMepennii AC,

7.4 BhimoNHEHHE M3MEPEHHET MaccoBOH KOHUEGHTPRLUUMW CBHHIE ¢
UcTos30BaHKHeM onsporpada ITY-1

7.4.1 Rameperne AC B hoHOBOM 3NEKTPONKTE

B KBapueBBIid 3MEKTPOAMICP 3MEKTPOXUMHYECKOH SYEHKH, TUIATENbHO
BRIMBITEIHl KOHUCHTPUPOBAHHON CEpHOHM  KMCINOTOW M MHOCOKPATHO
MIPOMHTHH TPUIYCTWINHPOBaHHOH Bomo#H, nomcmator 8,7 oM’ 0,3 %
pacIBOpa CONAHOI KHCNOTH 7 0,3 cM® pacTBOpa HHTPATA PTYTH.

BenoMoraTeNisHeIE EMKOCTH M 3JIEKTPOAHTHYECKHE MOCTHKM 3aMONHAOT
0,3 % pacTropoM conaHON KHCAOTH. I'paduToBLIH 2HEKTPON, MEXAHHIECKH
OuMInEHHKIH Ha uIsTpoBaNbHOl  Oymare A0 yCTpPaHEeHHs BHIAMMEIX
UapankH, ONYCKAIOT B 3MeKTpoausep. HacheHHEH xnopcepeOpsHb 1
fUIATHHORBIA  SNEKTPOAB,  CAYXKAINME  BACKTPOAOM  CpaBHEHUd K
BCNOMOTAaTEN6HbIM, OTYCKAKOT BO BCTIOMOTATE/IBHBIC EMKOCTH.

DNEKTPONU3EpP H  BCNOMOTATENbHEBIE EMKOCTM  COEAHHAIOT
2NeKTPOJIUTHUCCKHMM MocTHKamy. Ha nonsporpade [1Y-! ycranarnurasor
ananaszod Toka 0,5x10, auddeperimposanue +10, amnmryay awozHod
paszeepTkn 12 B, Bna nonsporpaduit - nOCTOSHHO-TOKOBAA, CKOPOCTH
W3MECHEHHst NuHelHOH pasBepTki moteHumana 0,10 B/c. Bxmouwawot
MAFHHTHYIO MELMANKY H NPOBOAAT SIEKTPOAM3 MpH nmoreHuuane -1, B
OTHOCHTENEHO XNOpcepeOpAaHOro 3eKTpoaa B TeueHue 1-2 mud. 3atem
OTKNIOYAIOT MarHuTHyle Mewanky W uepes 30 ¢ peructpupyor AC
¢$OHOBOIO SNEKTPOINTA B CTAANMK 3neKTpopacTeopeHUs. AC donosoro
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JINEXTPOAHTA PErMCTPUPYIOT 3 pa3a. JIns pacyeToB MCTIONB3YIOT CpelHee
3HaucHue 3-X u3mepeHmii. flanee BRIIOUAIOT MArHWTHYK) MeIIANKy M
NpOBOAAT 3MEKTPOXHMHYSCKYIO PCreHEpallMio  MOBEPXHOCTH paGoucro
INEKTPOAA.

7.4.2 Uamepenne AC B npobe

B pexxuMe pereHepaluu SNEKTPoAa B BNEKTPOsM3ep AYCHKH BBOIAT
nocnenoparensio 1,0 oM’ amanmsupyemoli npoGil M gBe AoGaBKM
rpagydpoBouHoro pacteopa Pb(I[}) B cooreercTBHN € pexoMenyamuaMH
Tabnnust 2, IMocnenorarensno peractpupyior Beanmuusy AC  xaxmoro
AHAJIN3HPYEMOrC pacTaopa 3 pasa B YCNOBHAX, aHanoruyHeix 7.4.1. Ina
Pac4eTOB WCTIONB3YIOT CpefiHee 3Haverne 3-x usmepenuit AC.

7.5 Brnoituenne wusMepeliMit MaccoBoit KOHHEHTPALUMK KagMAs ¢
HCroAB30BaHNEM nossporpada [1Y-1

7.5.1 Vismeperne AC B POHOROM 3/1€KTPOIIHTE

B kBaplLesbiif dNEKTPOSHIEP 3ACKTPOXMMHYCCKON AYUSHKH, TIATEALHO
BRIMBITBI KOHNEHTPHPOBAHHON CEpHOHW  KMCIOTOH ¥ MHOFOKPaTHO
APOMAITEH  TPHAMCTANAMPOBAHHOH  BOROH, nomewaor 3,6 om’
TPUAMCTHANNPOBAHHON BOOB], 0,2 CM® KOHIGHTPHPOBAHHOH COASHOM
xucnots 4 0,2 cM’ pacTBOpa HUTPATa PTYTH.

BenoMoratebHEIe eMKOCTH W DASKTPOINTIYCCKUE MOCTHKK 3aSIONHMOT
03 %  pacteopom  consHoW  KMCNOTH. [paduToBBITi 3nEKTPOA,
MEXZHMYCCKR OYMILCHHENE Ha (QuibTpoBansroi GyMare Ho yCTpaHSHWs
BHAUMBIX UApanuH, OIYCKalOT B NECKTPOXHICP. HaceluuenHbiit
xnopcepeOpsaHBlil ¥ ONATHHOBBLE 3NEKTPOIBL, CHYXKauiue 31eKTPOAOM
CPABHEHUA W BCTIOMOTATEALHBIM, ONYCKAIOT BO BCAOMCIATENLHbIE EMKOCTH.
SnexTponuzep W BCIOMOTATENBHLIE EMKOCTH  COSIHHSIOT
PEKTPONUTUYECKMMI MOCTHKamu, Ha nonsporpade I[TV-1 ycranaenueaior
auanason Ttoka 0,5x1000, amnautyay aHoauo# passeprku 1,2 B, Bua
nojAporpapur - NEPeMEeHHO-TOKOBAA C  NPAMOYIOabLHOH  opmoii
HANPAKSHHA, CKOPOCTh M3MEHEHNS NMHHEHWO pasmepTkH norteuuwana 70
mB/c, ammnuryaa mogynasuun nepemenHoro Toka 40 mMB.  Brawoualor
MAarHUTHYIO MELLAIKY H NPOBOJAT 3MEKTPONN3 py noTehuuane -1,1 B
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OTHOCHTEILHO XNopcepeOpsHore snekrpoia B TeyeHue 1-5 MuH.  3artem
OTKMIOYAIOT MACHWATHYI0 Meluianky W depez 30 ¢ peruetpupyior AC
(oHOBOTO SNEKTPONHUTA B CTAAMEN DNEKTPOpacTBOpeHus. Jlanee BKIOUAIOT
MardiTHYIO MCIANKY M TNPOBOAAT SMCKTPOXHMHYECKYIO PErCHEPALMIO
noBepxHocTH pabouero anekTpopa. JiNs pacueToB HCNOAB3YIOT CPEAHES
3HaveHHe 3-x namepennit AC,

7.5.2 Mamepenne AC 8 npobe

B peioiMe pereHepauuH MIEKTPOSa B 3IMEKTPOAHCY AYMCHKH BBOAAT
nocnerosatenbHo 6,0 oM’ aHamusHpyemoil mpofbl M ase Robasku
rpagydposouroro pacreopa Cd(II) B coOTBETCTBUH € PEKOMEHAALMAMHU
Tabnaupt 2, [locaeaoBareNbHO  pervcTpHpyioT BemHuuHy AC  kaxkaoro
AHANUIMPYEMOrO pacTsopa 3 pasa B YCNOBHAX, ananoruwudbtx 7.5.1. Jina
PACHETOB HCTIONE3YIOT Cpeales 3HaYeHHe 3-x uamepennii AC,

8 Briuncnenne pe3yasTaToB a3MepeHni

8.1 BeoluMcreHne pesyihTATOR H3MEDEHHH MACccOBOM KOHUEHTpALHMH
Me/Id H CBIHLA

Jins pacyera KOHLEHTPAUHH MEAM W CBUHLA B aHANH3MpPyeMOH npoGe
CTposT rpaduke 3aBUCHMOCTH BeaWuuHbl AC oT ofbeMa BBEAEHHLIX B
3ACKTPONM3ep pabOUYHX PaCTBOPOB CyNb(aTa MEAU U HUTPATA CBHHIIA.

[fo ocu abecumce OTKNAALIBalOT 00BLEM BBEASHHLIX B JMEKTPOAU3ED
noGasok paBoumx pacreopos Cu(lf) u Pb(Il) B cm’, & no ocu opauuar
BemuuuHy AC B MM, COOTBETCTBYIONMYIO MCXOAHOH npoGe roarl 1 npoGe ¢
nepBoii ¥ BTOPOH [OGAaBKAMU  ONPEACISEMOr0 MEYA/MIA 338 BHUYSTOM
3HaueHusg AC ¢ouoBoro anexrponura (pHCyHek 4).

M3 nonyueHHEIX 38BUCMMOCTEH HAXOAAT rpadHYSCKUN BENHHMMHY OTpeska
"a", oTCEKaeMoro

Ha ocu abcuuce M XApaKTepH3yloLero COAEMKaHME ONPeseaseMono
METaJUIA B afanu3upyeMoii npobe.

MaccoBsle KOHUEHTPAUNH MEAU U CBURLA B aHAMU3HPYEMO#H Npobe BOALI
BhiuKCRAOT no dopmynam (1,2}):

CCi+Co; )
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- a CIGUO
Cr=ecim, @
rae Cy ~ MaccoBast KOHLUSHTPALWS MCAW WK CEHHUA B QHAJM3APYeMOM
npobe BOABI, MKI/AM';

C, - N0IIpaBKa, KOMOEHCHPYIOIIAA CHCTEMATHYECKYIO NOrpEHIHOCTh
(TaGnuua 4);

a— BENM4MHA OTpe3Ka, HalineHHas u3 rpadukos 3asucumocTell AC
OT BBEIEHHOTC 00BEMA IPaYMPOBOYHBIX PACTBOPOB CyAbhata
ME/M ¥ HETP274 CBHHLIA, CM;

C - KOHUEHTPAUMA MEA U CBUHLA B [PAAYHPOBOYHEIX PACTBOPAX,
MCHONB3YeMHX AN A00ABOK, MKI/CM’;
V - ofbeM npoGsl BOMIBL, B3ATHIN JIH AHAIM3E, CM.

8.2 BulyMCleHHE pEe3ynbTATOE M3MEPEHHH MAacCOBOM KOHIEHTPALMH
KaIMus

Ansi pacueTa KOHLEHTpaUWMM KagMusi B aHanu3upyemoil npobe npu
BBINONHEHNH H3MEpeHH Ha nmoaporpate [1Y-1 ik B oTaensHOH npobe Ha
ananuzatope HBA-3 cTposT rpaduku 3aBHcuMocTd Benuuubsr AC or
00beMa BBCACHHBIX B 3NEKTPOIM3ep pabourX PacTBOPOB Cyib(haTa KaaAMHA.

AC, uu

W
EL

20

t

[ Zaz ot d_z. Vipad p-po He, e

Prucynok 4 - 33BHCAMOCTE aHANUTUYECKOrO CHTHASNA OT 00BEMA BBEASHHbIX
B 2ieKkTponusep rpaayuposounnix pacteopoe Cu(l1l), Pb(I}) u Cd(ll})
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Tabnuua 4 - 3navenws nonpagox C, JN9 pasHbIX BAapHaHTOB
BBIMIOJHEHHS HAMEPEHUH
Bapuant Onpeaensiem Juanason 3nauenne
BHIOJIHEHHA EIif MeTan H3MepseMbIX nonpasky C,,
HIMCpeHHH KOHLCHTPALWii, MK/’
MKT/aM’
Hamepenve Ha | Meas 1,0-5,0 -0,3
AHATHIATOPE ce. 5,0-15,0 ¢
HUBA-3 uz oasoit ce. 15,0 - 30,0 +1,2
npo6n Ceunen 2,0-10,0 0
_ . ¢cB.10,0 -25,0 +10
Hamepenne ua | Meae 0,5-30,0 0
AHAJIH3ATOPE
HBA-3 B | CBHHE 2,0-12,0 0
OTAENBHOMN Mpobe
WamepeHue Ha Meap 2,0-50 - 02
nosiporpacde I1V- cB. 5,0 - 30,0 0
| Crnuel 2,0—20,0 1]

Tlo ocu aberiuce OTKNAALIBAIOT OOBEM BBEACHHBIX B JNEXTPONUILD

nobasok pabeunx pacteapos Cd(I1) B ¢m, a Mo ocn opauHar - semwunny AC
B MM, GCOOTBeTCTBYIOMYI0 HCXOIHOH mpofie BORs! H npobe ¢ nepsol H
BTOpO} 10GABKAMH OTpefeNseMoro MeTaala 3a BblYeTOM 3HaucHuA AC
¢oHopore anekTponuTa (prHcyHok 4).

Uz nomyueHHBIX 3aBMCHMOCTEH Haxonar rpaduyecky BEAUURHY OTpPE3Ka
"a", oTcekaemore Ha och abclUce M XApPaKTEPH3YIOWEro COEpKaHue
K2AMHS B aHaNM3upyeMoii npobe.

MaccoBylo KOHUEHTPAUMIO KAAMHS B aHaIH3Hpyemoil npobe soael
BRIYMCARIOT M0 hopMynam (3,4) :

- OpH n3mepeHnu Ha [1Y-1

Cx= I,2~a-f-1000’ (3)
- npy uaMepeHnu Ha UBA-3
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Cx= a-C-1000 , (4)

rac Cy - MaccoBasi KOHUEHTpanus xajJMMA B aHaIM3upyeMoii npobe
BOABL, MXI/AM
1,2 - koodduumeHT,  KOMNCHCHPYIOMUH CHCTEMATHYECKYIO
NOrPeIHOCT.;
a - BeJUYHHA OTpE3Ka, HakliieHHas M3 rpadukos 3asucHMocreli AC
OT BBEIEHHONO
ofseMa TPaRYHPOBOYHLIX PACTBOPOR CyNEdaTa KafMKA, oM
C - KOHLEHTpauyd KaAMHs B [PafyHPOBOYHRIX PacTBOpaXx,
KCHAONB3YEMEIX ANS [00aBOK, Mxr/cM3;
V - o0remM npoObl BOABI, B3ATHIH 1% aHAIN3A, o,

Jns pacdera KOHUEHTPAIIMM  KAaZMMA B aHaauskpycmoit npobe npu
BbIIOJHEHUH H3MepeHuH Ha ananusarope MBA-3 u3 ogsoif npobm ¢
Mefbl0 M CBUHLOM CTPOAT rpaduxy 3aBUCHMOCTH BeqHudHel AC ot
koruesTpaunu Cd(ID) B anexTponusepe.

ITo ocu abermee otknagsiBaroT konuentpauun Cd(II) 8 anexTponunaepe
B COOTBETCTBMH ¢ BENNYMHON BREACHHBIX B liero AobaBox pabouero
pacrsopa 8 Mxr/aM® (tabanua 3), a no ocu OpaHaT - BeARYHHY AC B MM,
COQTBETCTRYIOIYI0 npofie BOAH M npofie ¢ nepBolf K BTOpoH nobaBkamu
Ka[MUA 38 BRIYCTOM 3HaueHUs AC QoHOBOTC 3neKkrponura (pucyHok 5),

M3 momy4eHHbIX 3aBUCHMOCTEHN HAXOAAT rpadiM4ecky BENIHYMHY OTpe3Ka
"a", oTcekaeMOTo Ha ocu abeUMce B XapaKTePMBYIOLIEr0 KOHLEHTPALMI
KaZAMKS B aHaIH3BPYEMOM PacTBOpE.

Maccopyio KOBUENTpali0 KagMHs B aHanusHpyemoli npoGe soawi C,
MKI/IM? , BHIYHCASIOT 10 dopmyne (5):

Cy=3,54, (5)

rie 3,5 - xodddHUneHT, yunThBarOINWiT pasbasneHue npobst B
mpoLiecce AHANU3A;
a - BEMYMHA OTpE3Ka, HaHaeHHaA u3 rpadukon 3asucumocted AC or
KOHUGHTPALMY KaAMHS B SNEKTPONU3EPE, MKT/AM® .
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Psicynok 5 - 3aBHGHIMOCTE AHATHTHIECKOT0 CHIHANA OF KOHUCHTPALRIL
Ct{T1) B pacTRope SNexTpoXIMiLGeCKOH suelixy

Ecmu gns yCTpaHEHHA MEINAIOIEr0 BRHAHMA OPraHMMEecKuX BEU{ECTB
NPUMEHANH  DICKTPOXHUMHUECKYIO ©oOpaboTky npoGel, B Ppe3yIbTaT,
paccuuTanHmii no dopmynam 1, 3, 4, 5 cnenyer BBECTHW MOUPaBKY Ha
paabaBneHue npolst - YMHOXUTD Ha KO3 GuunenT 20/15,5 = 1,29.

PesynsTaT H3MEPEHHS B AOKYMEHTAX, NPeAYCMATPUBAOIUMX  €ro
KCNONb30OBAHUE, NPEACTABIALOT B BUAE:

Cox A, Moay® (P=095), 6)
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rae A - XapaKTCpUCTHKA [IGTPEUIHOCTH H3MCPCIIWSI 1S NaHHOH MaccoBOM
KOHLEHTPALUHH HOHOB MW, CBHHLA ¥ KaaMua (TaGniua 1).

UncneHHbIe 3Ha4YCHHS PE3YNLTaTd W3MEPCHHMN AOMKUBI OKAUMHBATLOS
udpodi Toro e paIpana, YTO ¥ 3HAMEHMS XAPAKTEPUCTUKY NOTPEIHOCTH.
Ecnn Ans YCTPAHEHHMs MEWAKOMIEr0 BAMAHUA OPraHHYECKHX BEIECTB
NPUMEHANH 3NeKIpOXUMUUYECcKYlo oOpaboTky npobbl, B pesyabTar,
paccuntaHHblit no ¢opmynam 1, 3, 4, 5 cnepyer BBectTH nNONpaBKY Ha
pasbasrenue npodel - YMHOXUTE Ha Kosdbuument 20/15,5 = 1,29,

Peaynabrar wusMepenns B JOKYMCHTaX, NPEAYCMATPHBAIOWHX €0
HCMONbIOBAHKE, PEACIABIAIOT B BUKE:

C, A, mr/aM® (P =0,95), (6)

Tig A - XapaKTepUCTHKA IIOTPEIMHOCTH H3MEPEHNS U AAHHOH MacCoBOH
KOHIEHTPALMH HOHOB MC/IH, CBUHIA W KanMug (TaGmwna 1).

UucneHHEIe 3Ha4eHHs  Pe3yIbTaTa M3MEpeHHs HOJDKHLI OKAHYHMBATHCS
undpoii TOrO e paspsaaa, 4TO U 3HAYEHHS XAPAKTEPHCTHKA MOTPELTHOCTH.

9 KOoHTpPOoJb NOTPEmHOCTH H3MepeHHii

OneparuBHbiil KOHTPONE TOrPELIHOCTA HPOBOLAT C HCNOMB30BAHHEM
meroga JofaBok COBMECTHO ¢  MeTomoM  pazbaBneHua  mpobbl.
[lepUOAUMHOCTL KOHTPONS - HE MEHee OZHON KOHTponbHOK# Ha 15-20
pabounmx npo0 3a OepHOX, B TEYEHHE KOTOPOTO YCNOBHA TNPOBEASHNA
aHanu3a HeH3MEHHBI.

HamepszoT MaccoBylo KOHLEHTpalMio MeTanna B ucxoauoi npobe (C,), B
npobe, pazbaenennoii 8 n pas (n= 1,5 - 2,5) (C,) u B npoGe, pazbasnenuoii &
n pa3 ¢ BeeAeHHOH aoGaskoi (C,, ). Benauuusa poGasxu (C,) Jomxwna
cocTaaaTe 40-60 % OT coaepxanna Meranna B uoxoasoil npoBe. [lpu
KOHUEHTPAUMH METAla B8 UCXOUHOH rnpobe HWXe MUUKUMAnbHO
onpeaenscMoi, BenHuMHAa  100aBxM fOMKHA OBITE paBHA MHHUMEAJBHO
orpeenfaeMoi KOHUEHTPALIAH.

Pe3yanaT KOHT'pOJIH [PUIHAKRT y,[lOBJleTBOpHTCI[beIM, ecnn;

|Cpn'CP'CJ1|+In'Cv'CXISKn {7}
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Hopwmarus xonrpona norpettHoety (K,) paccunrmaror no dopmyne (8):

Ky= A+ 3,316[[;] (P=0,95), ®
rne A; M o{AJ - XapaKTepPHCTHKYU CHCTeMATUUECKOH 1 cnyJaitHoH

COCTABJAIOIMX NOTPELUHOCTH H3MEPEHHUS KOHUCHTPALM METAIA B
npofe Ges poGasku C, (Tabnuua 1).

Ecnu B wncxopnoli npobe ue obuapyxken onpeacaseMbtit merann, To
l'lOl'])ClllHOCTb paccqmsaror A KOHLEHTPaLi 1 }10638)(}{.

an HPCBHUIGHHH HOpMaTHBa NOBTODAOT H3MCpPEHUE c
UucnOMbL30BaHUEM Apyroii l'lp06b!. an NOBTOPHOM  TIPEBRIIICHHWH
HOPMATHBA BBIACHSAIOT NPHYMHLL, NPUBOAAINMC K HEYAOBJIETBOPHTENLHLIM
PE3yJIBTATAM U YCTPAHSIOT HX.

10 Tpebopanusa GezonacHocTH

10.1 Flpn BROONHEHHK H3MEPEHHNH MacCOBOH KOHUCHTpaLMd Mend,
CBMHUA M KajMHg B mpobax DpMpoAHEIX BOA cobnwpator TpebopaHHsA
Ge3omnactocTh, ycTasosieHHbe B "[Ipasmiax o TexHHKe 6e30NacHOCTH NpY
npouspofcree Halmoacuuit u pabor Ha cetw [ockomrmapomera”, JI,
Tugpomereonzpar, 1983, wuny B "TunoBoli MHCTPYKUMH [O TeXHHMKE
0e300aCHOCTH  JIIst FHAPOXHMHYECKHX fadopatopuii ciyxb Pockomsona”,
M., 1995.

10.2 Tlo cTeneHn BO3NEHCTBHA HA OPraHA3M BpeAHBIE  BEUIECTBA,
BCMONB3YEMBIE NIPH BBINONKEHUM H3MEpEHHii, oTHocATeR Ko 2, 3 xmaccam
onacaocth to TOCT 12.1.007.

10.3 Conepxxaume WCRONB2YEMBIX BPEAHEIX BEILECTR B BOZAYXE pabouch
30Mbl HE AOMKHO MAPEBbIATL YCTAHOBACHHBIX NPEASALHO AOMYCTHMBIX
KoHueurpauwmit B coorsercrauny ¢ FOCT 12.1.005.

104 BoinonHeHHe 33MepeHME CelYET NPOBOAWTL FPY  HaXMUMM
BHITS)KHO# BEHTHNALIMN,
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PH 52.24.371-95
11 TpeboBanusa k KBTADHICAHIN GHSIOPOB

K BrIONTHEHHIO M3MeEpeHuit 1 0GpaBoTke 1N PCiyILTATOB AOTIYCKAIOTCA
NHUA C BHICIUMM TIPOQECCHOHANKIILIM  OIPITORIIKCM MM CO  CPERILEM
HPOGECCHOHAJIBHBIM O0PA3OBAHKCM M ClakeM palotit B nabopaTopuu He
MeHee TIOAa, OCBOMBLIME MCTOAUKY AHAM KL

12 3aTpaTsl BpeMEHH HA NPOBCAEINE AHAMI

Ha npurorosneHnWe pacTBOpPOB U peakrunor K pacucte wa 100
onpejeneHui - 2 yen.-u.

Ha BsinoniHexde u3Mepenuil MaccOBOH KOHUCINPAIMK MC/H, CBHIILA H
KagMUs B CHMHAYHOW mpofe - 0,6 uem-u 1PU  HHAVBUMYIALHOM
onpenencHad R 0,9 4en.-u NpH OZHOBPEMEHHOM ONPCACICHHM M3 OJLHOM
1podbl.

Ha BeimonHEHKe N3MEPERM M2CCOBON KOHLECHTPAUMU MEAW, CBUHLA W
kagMua B cepys u3 10 po6 - 6 yen.-y MPH WHAUBHAYANLHOM ONPEAENSHUN
¥ 9 yeL.-4 IPH OAHOBPEMEHHOM OMNPEUEICHUH K3 OfHOb NpoBh!.

3aTpaTh BpEMEHH HA NOATOTOBKY NOCYAR BKNIOYEHb! B 3aTPaThi BpEMEHH
Ha NPUrOTOBACHUE PACTBOPOB H PEAKTHROB.
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GENEPANBHAA CIAYXEA POCCHUM MO TUAPOMETEQPOJIOTHU
A MOHUTOPUHI'Y OKPYXAIOWENA CPE/L!

r'4JPOXUMHUYECKHIT UHCTUTYT

CBUIETEJBCTBO N 371
o arrecTannu MBH

METOJIMKA BBITIONIHEHWSI U3MEPEHHHN maccoBoi koRUEHTpanM#
MECAH, CBMBIIR N KaAMHA B NOBEPXHOCTHBIX BOAAX CYIIH HHBCPCHOHHBLIM
BONBTAMNCPOMETPHYCCKHM METOAOM.

OCHOBAHA Ha 3JEKTPOXMMHYECKOM KOHLCHTPHPCBAHUKM MEIH,
CBHELA M KaiMud nyrem soccTanoBnennsa uonos Cu(ll), Pb(I) s Cd(IT) na
paboueM dneKTpoae NpH NOTCHUHANE NpeReNsHoro Auddy3HoHHoro Toxa ¢
DocleRyomed  perncTpanyeii BeNMYMHB MAKCHMAJIBLHOIO AHOJHOFO TOKA
OpH 3NCKTPOPACTBOPEIMM OCAIKA. Beauduka aHAMUTHYECKOTO curHana,
PEr¥CTPHPYEMOr0 fPK  3NCKTPOPACTEOPEHHH OCAIKa, (yHKMHOHATBHO
3aBUCKT OT KORUSHTPALNA HOHOB ME/N, CBHHI@ K K2AMHS B AUATHIHpyeMOi
npobe.

PA3PABOTAHA 'HAPOXHUMHYECKHM HHCTHTYTOM,

PETTAMEHTHPOBAHA B PJ] 52.24.371-95.

ATTECTOBAHA B cootsercrenu ¢ 'OCT P 8.563 (ITOCT 8.010).

ATTECTALIAS npoeacsa T'upOXHMHYECKHM HHCTHTYTOM COBMECTHO
¢ CO BHHMUM u CHUHX Ha ocHOBaHHM Pe3yAbTATOB SKCOCPHMEHTANBHBIX
uccneacrauvii B 1984, 1985, 1991 rr. u meTponoriueckoli 3kCnepTHB
martepranos B 1995 r.

B peaynerare artectann MBH ycranoBreHo:

1. MBH coorpercTByeT npenbsBaseMblM K HEH METPOROrMuecKuM
TpefoBanusiM W OBGNaNaeT CICAYIOLIMMH OCHOBHBEIMM METPONCIHYECKAMH
XAPAKTEPUCTUKAME:



3HaYeHHs] XapPaKTEPUCTHK HOIPLHIIOEH B ¢¢  coctaBasiomux (P=0,95)

MeTann

Menb
CBUHEY,
KaaMmui

Melb
CBUHELL
Kagmnﬁ

Meab

CBHHCL

KaaMuii

Iuanason Xapukrepueruicu
M3MEPAEMBIX | COCTABAAIONMX HorpennocTy, | XapakTepucTik
KOHUCHTpamM | wmkr/am’ a
i, CAyHai1OH, | CHereMaTHyee | TIOMPEIIHOCTH,
C, mxr/am’® f,( A] Ko MKT/aM, A
Hsmepenue ¢ ucnonp3oBanuem aanusarops MIBA-3 (v3 0aHoi npoGhr)
1,0-25,0 0,34+0,087C | 0,240,056 C 0,740,18C
ce.25,0-30,0 2,4 1Y 53
2,0-7,0 0,240,12C 0,8 0,6+0,22C
¢8.7,0-12,0 0,2+0,12C I 0,6+0,22C
cB.12,0-25,0 1,6 i1 34
0,5-4,0 0,1+0,17C 010C 0,1+0,35C
cs.4,0-10,0 0,7 0.6 1,5
HMamepeHue ¢ nenons3opanneM aHanuzatopa HBA-3 (s otuensHoll npobe)
0,50-30,0 | 0,06+0,059C | 0,0240,03C | 0,11+0,12C
2,04,0 0,1 0,2 0,2+0,09C
¢8.4,0-12,0 | -0,1+0,056C 0,5 0,2+0,09C
0,10-3,00 0,068 C 0,033C 0,14C
ce.3,00-5,00 0,068C 0,48 0,4840,13C
Himepenne ¢ HenonbiosanneM nonsporpaga [1V-]
2,0-30,0 0,440,058C | 0,2+0,041-C 0,8+0,12C
2,0-10,0 0,3+0,092C | 0,2+0,059C 0,74+0,19C
ce.10,0-14,0 1,0 0,8 2,6
cB.14,0-20,0 1,0 1,6 3,0
0,10-0,30 0,01+0,048C 0,02 0,04
¢e.0,30-1,00 | 0,01+0,048C | -0,02+0,16C | 0,04+0,12C
¢e.1,00-3,00 | 0,01+0,048C 0,13 0,04+0,12C




2. OnepaTHBHEIH  KOHTPOAL TOTPEILIIOCTH HM3MEPEHHH MPOBOAST B
COOTBETCTBUM C pazfenom 9 PI152.24.371-95.

3. Hara Buaayu cepdcTensCTaa MapT 1995 T,

Fnasnsiit merpondr TY XY, .-7%% % 44% A.A. Hazaposa
Y/
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