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BBeaenue

B noBepxHOCTHBIX BOJAX COJICPYKAHUE IMHKA KOJIEONETCs OT €AUHUL, 0
COTEH MUKPOIPaMMoOB B | . B BOAHYIO Cpely LIMHK MOMNajacT B
PE3YJIbTATE BbILUCIAYUBAHUS W3 MOPHLIX NOPOJ, MMUHEPAIOB U IIOUB B
palloHe pyAHBIX MECTOPOKIECHWH, CYIHECTBEHHBIN BKJIa[ B COIEpKAHME
HMHKA B NTOBEPXHOCTHBIX BOAAX BHOCAT C10YHBIE BOASI NPETIPUSTHH
rOpHOA00LIBAOLLIEH NMPOMBILUJICHHOCTH, FA/IbBAHUUYECKUX LEXOB,
[POU3BOACTB MUHEPAIbHBIX KpAcOK U T.[.

CoeaMHeHUd LWHKA TNPUCYTCTBYIO1 B BOJaX B  PacTBOPEHHOM U
B3BELIEHHOM cocTosHuU. Bo B3Becax npeodnagaet copOuporanHas dopma.
B pacrBOope LMHK MOXKET HaXOAMThCH B MOHHBIX (pOpMaxX, a TakxKe B BUIAEC
HEOPraHUYCCKUX U OPraHUUYECKUX KOMILJIEKCOB.

CO€IMHEHHWS LMHKA B TMOBBILUCHHBIX KOHLEHTPALMAX OKa3blBAIOT
TOKCHMUYECCKOE BO3JAEUCTBUC Ha THAPOOHUOHTSHI. 3nauenune 11K ans
PacCTBOPEHHbLIX  GopM HMHKA A1 pbIOOXO3AUCTBEHHBIX BOJOEMOB
coctapiset 0,01 Ml“/ﬂ,MB., a 119 BOJAHBIX O0OBEKTOB XO34MCTBEHHO~IIUTHEBOTO
H KYJbTYPHO-OLITOBOTO BOAONOABL30BAHUA 1,0 M/ M.
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PYKOBOJASIMIUU NJOKYMEHT

METOJIHYECKHUE YKAZAHUA. METO/JIUKA BblIIIOJIHEHW
N3IMEPEHUU MACCOBOM KOHIEHTPAIIUA IIUHKA B
HOBEPXHOCTHbBIX BOJAX CYIIUU HHBEPCHUMOHHBIM

BOJLTAMIIEPOMETPUYECKHUM METO/IOM

Jlarta
seenenns 01.07.95r.

1 Hazaauyenue u 001acTh NPUMEHEHH METOANUKH

Hactosawmui pyKOBOAAIIMH NOKYMEHT YCTAHABIMBAET HWHBEPCHOHHYIO
BOJIbTAMIIEPOMETPHUECKYXD METOAUKY BBIIOJIHEHUS MW3MEpPEHUMM MacCOBOU
KOHUECHTpalluM pacTBOPEHHbLIX (POpM LMHKA B MpoOax NMOBEPXHOCTHLIX BOJ
cywu B auanasone 4,0 - 25,0 Mkr/aM®  Ha noagporpade turna I1Y-1 u B
nuanazone 5,0 - 50,0 mkr/amM° Ha aHaizarope tuna MIBA-3. llpu Oonee
BLICOKOH  KOHUEHTpAaluu LIMHKA HEOOXOJIMMO  COOTBETCTBYIOUIEE
paz0asjeHue NpodbI TPUAUCTUITMPOBAHHON BOIOH.

2 HopMmbl DOrpemiHOCTH U 3HAYEHMS XAPAKTEPHUCTHK HOrpeHIHOCTH
U3MCPCHUS

B coorsercreuu ¢ 1'OCT 27384 HOopMa NOrpeliHOCTH NP BBLINTOJIHEHUH
U3MEPEHUH MACCOBOW KOHIEHTpalMu UHHKA B IPUPOJAHBLIX BOJAX B
nuanazone 1,0 - 5,0 mxr/am° cocrasager +£50 %, 5,0 - 100 MK/ M - £25
%, cebliuie 100 MKF/}L{M3 - +15 %.

YCTaHOBNECHHbBIE AN HACTOSIEH METOAMKH 3HAYCHUS XapaKTEPUCTHK
MOrPEIIHOCTH U €€ COCTABISIOIMX MPUBEACHbI B Ta0AULE |,
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Tadnmuua - 3HAYEHUS XAPAKTEPUCTUK O PCHIIOCTIT {1 ¢¢ COCIABIISIOUX
(P=0,95)
JluanaszoH XapaKTEePUCTUKU COCTABIIAIOLINX i
. U3MEPIEMBbIX NOrPELIHOCTH, MK/ aM> Xapakiepuciuka
KOHUEHTpaLKM CiyyaliHOM, | CUCTEMATHUECKO | MOFPEeIHOCT U,
LIUHKA, O_( 3} % MKT/IM”, A
C, MKF/,[[M3 A.

—— aram T

BoinoiHeHue u3MepeHnii ¢ ucnoasioBaiuem avanusaropa MBA-3

5,0 - 50,0 0,5+0,03-C [ 0240,03-C [ 09+0,07-C

BrinofiHeHHe U3MEDEHHMH € UCMob30BaliMeEM rosisiporpada [TY -1

4.0 -10,0 0,11 C 0,07 - C 0,23 - C

ce. 10,0 -250 1,0 0,8 2.1

[Ipy BLIMOJHEHHMU HM3MEPEHHMIT B Mpodax ¢ MaccoBOM KOHUEHTpaUUei
HUHKA cBRILE 25,0 MKF/);LM3 Ha nonsporpade tvuna [1Y-1 unu 50,0 MKT/IIM”
na aHanuzarope tvna MWBA-3  nociie  coorseicTsBytowmero pazbapiicHus
IOrPELIHOCTh W3MEpPEeHUs HE MNpeBbiaci BeiuuuHbl A n, rae A -
NOTPELIHOCTD U3MEPEHUA KOHLUEHTpAUUK 1IMIIKa B pa3daBiaeHHON npode; n -

cTerneHb pazdaBseHUs.

3 MetToa nzmepeHuii

OnpeJeneune OCHOBAHO HA  JJIEKTPOXUMHYECKOM  KOHUEHTPHUPOBAHMH
LMHKA [yTeM BoccTaHoBlieHuss uMoHa Zn(ll) na pabouem sjekTpoje npu
noreHyyane npeacabHoro  Au@dy3HOHHOro TOKa ¢ NOCEAYHOLLEH
perucTpauued  BEMMYMHBI  MAkCHMajbHOIrO  aHOAHOrO  TOKa  MpH
SIEKTPOPACTBOPEHUH  ocaaka. Pabouu#t snexrpol (QOpMUpYETCs NyTeM
3EKTPOOCAKACHUA PTYTHU M3 paz0aBAEHHbLIX PACTBOPOB €€ COJIU HA

Z
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NIOBEPXHOCTH TIpadUTOBOrO AUCKA. BenuyuHa aHaJIMTUYECKOro CurHala
(AC), PETUCTPUPYEMOIO  NIPH  JJEKTPOPACTBOPEHUM  OcajKa,
(GYHKUMOHAJIBHO  3aBUCUMT OT KOHLUEHTpallUd HOHOB  IMHKA B
aHAJIU3UPYEMOM PaCTBOPE.

B 3aBucumMoOCTM OT ucnojisdyemMoro o0opynoBanust (MHBEPCUOHHBIN
BOJILTAMIIEPOMETPUUECCKUN aHaliu3atop MU nojisporpad) B METOJUKE
MpeAyCMOTPEHO JIBA BapHaHTa ONpele/ICHUs.

OnpeneneHdlo  MELIAlT HaxXOAdlIMecss B MOBEPXHOCTHBIX BOAAX
OpPraHHYECKHUEe  COCAMUHEHUS  TNPUPOJHOTO  H AHTPOIIOTEHHOTO
[IPOUCXOMKJICHUA, KOTOpPbIE CBA3bIBAIOT Zn(ll) B KOMIEKCH pa3iMuyHOH
NPOYHOCTU. g yCTpaHCHHS OTHX MEIIAMOINUX BIMSIHUH pa3pyruatoT
OpraHMYECKYHO MaTpULly NIpOObI 3JIEKTPOXUMHUUYECCKHU UIIH Y D-00/1yUueHHUEM.

IloMUMO OpraHM4eCKUX COCIUHEHUH OIPEACHCHUIO MELIAKT TaKXe
MOHBI MEAU YVXKe npu CoOoTHOWEHUU KoHueHTpauui Zn(ll):Cu(lh)=1:1. 210
MELIAIOWIEEe  BJMAHME  YCTPAHAKOT BBEJCHHEM B  pacTBOp  HOHOB
TPEXBAJIEHTHOTO rajius. Ipu COOTHOWIEHUH KOHLEHTpallU#
Ga(IIl):Cu(ll)=4:1 TOK 3JEKTpOpaCTBOPEHUS MEOU NNPAKTHYECKHA HCUE3acT.

Meiamoniee BIUSAHUE  B3BCUICHHBIX M KOJUIOMAHBIX  BEILUECTB
YCTPAHAOT MPEABAPUTEIIEHBIM PUIBTPOBAHUEM TIPOOBI.

4 Cpeacrea u3MepeHU, BCIIOMOraTe/ibHbIe YCTPOHCTBA, PeAKTHBBI,
MaTepHAIbI

4.1 CpeacTa H3MEpPEHUH, BCIIOMOTaTeIbLHEBIE YCTPOICTRA

4.1.1 MHBEpCHOHHBIA BOJABTAMNEPOMETPUUECCKUNA  aHalIu3arop  THUIIA
MBA-3 unu noasporpad [1Y-1, SM2.840.016 TO.

4.1.2 Munnmamnepmerp M-54 no 'OCT 8711.

4.1.3 LlnppoBoii BOJLTMETP C AMANA30HOM U3MepeHHst 10 2 B Ttuna @-
203.

4.1.4 Peructpupyrouuit norenuuomerp JIKJ-4, 64.115.00.003.016 I'IC.

4.1.5 HaceienHbiit xjiopcepedpsaHbiii 31eKTpo (3JIEKTpOA CpaBHEHHS)

tuna DBJI-1M3 no 'OCT 5.1582 - 2
4.1.6 DnekTpoa NIATHHOBLIN NMpoBOJOUYHBIH (anamerp 0,3 MM, AJIMHA 3
MM ) BIIassHHbIA B CTEKIIAHHYIO TPYOKY - 1
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4.1.7 Dnextpon rpaduTOBbIi (padouuil 3JIEKTPOJ), HPOIUTAHHBIHA
CMECBIO napauHa U

noaudtTuneda, 1 U-01, [185.596.000 TY - 1

4.1.8 Daexrpon maatnHoBbIA cetuareii no 1'OCT 6563 -1
4.1.9 UCTOYHHK MOCTOIHHOIO TOKa, 00eCMEYUBAIOLIMIA HANPSKEHHE N0

4 B npu cune Toxka 10 0,1 A -1
4.1.10 Cexkynnomep 1o 'OCT 8.423 - 1

4.1.11 Becwl ananuTnyeckue 2 knacca TouHOCTH 1o I'OCT 24104.
4.1.12 Becnol Texuuueckue 1aboparopHbi€ 4 Kiacca TOYHOCTH € NpeaeoM

B3BeMBaHug 200 r.
4.1.13 KonOpr MepHble He HMXKE 2 kimacca TtoyHoctH no I'OCT 1770

BMECTUMOCTDBIO:
50 cm

100 cm
200 cMm
250 cMm
1000 cm™ -

4.1.14 TluneTku rpaxydpoBaHHble HE HHKE 2 Ki1acca TouHOoCcTH o 'OCT

29227 BMECTUMOCTLIO: 0,1 cM® -
0,2 cMm -
Il ecm™ -

2
]
D
2em - 1
5cMmM™ - 3
2

2

)
- 4
- 1
1
1

- L W W W

L) W

L

10 cMm
4.1.15 Hununap Mepusist o 'OCT 1770 sBmectumocteio: 100 cm™ -
4.1.16 Crakanpl xumuyeckue 1no [OCT 25336 BMECTUMOCTBIO:
50 cm l
100 cm 1
200cm™ - 2
500 cm™ - |
4.1.17 Crakanuuku ang s3peinBanms (Otokes) no 'OCT 25336 - 2
4.1.18 Mewanka maruptHas MM-3M no TVY 25-11-843 - 1
4.1.19 YcrpodicTso ang pUALTPOBaAHUS NPOD ¢ UCNOABb30BAHUEM
MEMOpPaHHbIX UM OYMaXKHbIX (PUILTPOB.
4.1.20 YcrpoiicTo ang obpaboTky npod Boasl Y®P-obnyueHuem Tuna
VOP ¢ KOMIUIEKTOM KBapLEBbIX MPOOUPOK BMECTUMOCTBLIO He MeHee 30 cMm”

4
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4.1.21 Anmapar g OMAUCTHISILMM  BOJBl  CTEKJSHHBIH €
NPULLATH(POBAHHBIMU COCAMHEHUSI MU,

4.1.22 Ilnutka snexkrpuueckas no ['OCT 14919.

4.1.23 DnekTpoXuMH4yecKas siyeiKa 3aKpbITOrO THNA,  BKIKOYAOLIAA
YETHIPE BCNOMOTATEbHBIX CTAKAHYMKA, DJAEKTPOJUTHUYCCKUE MOCTHKH WU
KBapLEBbLIN 3JICKTPOJIM3EP BMECTHUMOCTBIO 20 cM” (pucyHoK 1).

4.1.24 Turens W3 CTEKIOYIJIEpOJAa BMECTHUMOCThIO 0K0JiI0O 50 oM
pamerpom 30-40 mMm, BeicOTOM 40-70 MM.

4.1.25 SnexTpouTtuYecKUuidi MOCTHK ¢ punbTpoM LloTra (pucyHok 2).

4.1.26 Mewajika MarHydrHas cTekjasHHas (JiuMHa 5-7 MM, auametp 2-3
MM).

JlonyckaeTcst KCIIOJL30BAHME JIPYrHX THIIOB CPEACTB HM3MEPECHU,
Nocyabl U BCHOMOTIATENbHOIO 000OpY/IOBaHHMS, B TOM YHUCJIE MMIOOPTHBIX, C
XapaKTEPUCTUKAMH HE XVKE, YEM Y IPUBEJCHHEIX B 4.1.
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Kpniika nosvumy! £ yCJAOBHO CHATA

AN

5

8

%%""\

‘ ’

3 ‘13 \*{V ,..:
0

| - crakan J85; 2 - Kpbiika; 3 - 3JeKTpoj cpaBHeHuss OBJI-1M3;
4 - sanektpon padounit OI'M-01; 5 - Mewnanka MarHuTHasg CTeKJIsIHHAA;

6 - 3NEKTPO/J| BCIIOMOraTebHbId NIaTHHOBLIA; 7 — cTtakaH & 22 (2 wT.);
8 - crakaH O 18 (2 wt.); 9 - crakan J 30; 10 - mocTuk (4 wit.).

PucyHok 1 - Dnekrpoxumupueckas sueika
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7

1 - nopucTeiii puIbTp (BbICOTA 3-6 MM, AUaMeTp - 10 MMm)

PUCYHOK 2 - DNEKTPONUTHYECKUN MOCTHK C MOPUCTLIM (PUILTPOM
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4.2 PeakTuBhl ¥ MATEPHAJIbI

4.2.1 CraspapTHpiit o0pasey cocraBa BOJHLIX PacTBOPOB MOHOB LIMHKA

UM UHK rpanynupoBaHnbiid no I'OCT 989, x. 4.
4,2.2 A3zornas kucaora no I'OCT 11125, oc.u. unu no I'OCT 4461, x.u.
4.2.3 Consanas kucynora no 'OCT 14261, oc.u. nan no I'OCT 3118, x.u.
4.2.4 Cepnasg xuciaora no 'OCT 142, oc.4. nam no 'OCT 4204, x.u.
4.2.5 Hutpar prytu no ['OCT 4520, x.u. unu 4u.A.a.
4.2.6 Auerat Hatpus no TY 6-09-1567, oc.u.
4.2.7 Hurpart rannus oxkrarugpar o TY 6-09-04-8, u.
4.2.8 Ilepmanranar xanus no 'OCT 20490, 4.x.a.
4.2.9 Xnopua kanus no 1 OCT 4234, x.v.
4.2.10 D'uppokcup Hatpua 1o [OCT 4328, 4.n.a.
4,2.11 ®unprpel OyMaxkHbie 00e330aeHHble "CHHAA neHTa" o TY 6-09-

1678.
4.2.12 Ounbtpel MmemdbpanHblie "Baagunop MOA-MA", 0,45 mxm, o TV

6-05-1903 nnu apyroro tuna, paBHOLECHHbLIC N0 XapaKTEPUCTHKAM.
4.2.13 Boga aguctumnuposansas no 'OCT 6709,
4.2.14 Boaa OuaucTHIMpoBaHHas.

4.2.15 Bona TpuucTHATIMpOBAHHAS.
JlonycCKaeTca MCHoJb30BaHUE PEAKTUBOB, H3FOTOBJICHHBIX 10 JpYroi

HOPMATUBHO-TEXHUYECKOH JOKyMEHTal{ii, B TOM HYHUCJIE€ HMIIOPTHBIX, C
KBaNUPUKALMEH HE HUXKE YKA3aHHOU B 4.2.

5 OT00p u XpaHenue nNpood

O16op npod npoussoaat B coorsercTeun ¢ 'OCT 17.1.5.05. Tlpobwi
bunbTpytoT  yepe3 MemOpaHHBIA PuiabTp 0,45 MKM,  OYHLLIEHHbIH
kungyeHnem B TeyeHue 20 MUH B | % pacTtBOpe COMSHONW KUCIOTHI M
NBYXKPAaTHBIM KHUIISYEHHEM B  OHUAMCTUIUIMPOBAHHOW oxe. JIonmycTuMo
MCMOJIb30BaHUE OYMAXKHBIX (PUNLTPOB "cHHAA JeHTa”. Ilpu puasTpoBaHuM
yepes 1000 PUALTP MepBbie nopuun puibrparta orOpacviparor. OunbTpar
HOJKUCIAIOT KOHLEHTPUPOBAHHOM COJIAHOM KHCIOTOH U3 pacuera 5 cM> Ha
] ﬂM3 BOJbI U XpaHAT OO aHanHu3a B MOJIMITHICHOBOM I10CYIE.
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6 IloaroroBka K BbIIIOJTHEHHIO U3MePEeHH

6.1 IIpuroroBieHue pacTBOPOB U PEAKTUBOR

6.1.1 PacTBop auerara Harpus, 0,1 MOJIB/ M

1,3600 r anerara HaTpus KOMUYECTBEHHO MNEPEHOCAT B MEPHYIO KONOY
BMecTHMOCTHI0 100 cM® ¥ JIOBOIAT 00beM pacTBOpA 10 METKU Ha Kojde
TPUAUCTUIUIMPOBAHHON BOJOW. XpaHAT B CKIsiHKE M3 TEMHOIrO CTeKia He
DoJjiee S nHeM.

6.1.2 PacTBOop HuUTpata pTYTH C KOHLEHTpaUUEH HOHOB PTYTH | /M’

0,4270 r Hg(NOs), - H;O KoOJHYEeCTBEHHO IEPEHOCAT B MEPHYIO KOJIOY
BMECTHMOCTBIO 250 cM comepxkamyo 50 cM>  TPUAHCTHILUIMPOBAHHOM
BOJAbI M 0,5 M KOHUECHTPUPOBAHHONH Aa30THOM KMCJIOTBI, U JOBOAAT
00BEM pacTBOpa [0 METKHM Ha KoJO0e TpUAHCTHJUIMPOBAHHOW BOJOM.
XpaHaT He Oonee 6 mec.

6.1.3 PacTBOp CONAHON KUCHOTHL, 1:1]

K 200 cm TPUANCTUWIJIMPOBAHHOM  BOZbI  JO0ABIAIOT  NIpH
nepememimBaHiuy 200 CM™ KOHUEHTPUPOBAHHON CONAHOM KUCIOTHI. XPaHAT
B IIJIOTHO 3aKphITON NOCY/E.

6.1.4 PactBop HUTpaTa ramjius ¢ KOHIEHTpalHWed HOHOB rauius |
F/J:LM3

0,570 1 HUTpaTa raulds KOJMYECTBEHHO NEPECHOCAT B MEPHYK KOJIOY
BMeCTUMOCTBIO 100 eM” | cosepxatnyo 30 M’ pacTBOpPA COJITHON KUCNOTHI
1:1 ® poBoasaTr oObLEM pacTBOpa A0 METKH Ha KOJOE TEM XKE pPacTBOPOM
COJITHOM KMCJIOTBI. XpaHAT B CKJISSHKE C NMpUTepTOd NpoOKOH B TeueHue 6
MeC.

6.1.5 PacTBOp HUTpatra rauiMs ¢ KOHLEHTpauued wuoHoB rajausg 20
MKI/CM”

[TMIeTKOH BMECTUMOCTBIO | eM” otouparot 1,0 cM pacTBOpa HuTg)aTa
rajuiug (6.1.4), noMewarT B MEPHYIO KONOY BMECTUMOCTBHO 50 cM™ U
NOBOAAT 00BEM PACTBOPA N0 METKW HA KONOE TPUAUCTHIMPOBAHHON BOJOM.
PacTBOp NOTOBSAT B ACHb NPUMEHECHUA.

6.1.6 PactBOop ruapokcuna natpus, 25 %

0 r ruapokcuaa HATpUs pactBopsioT B 150 ¢CM TPUAHCTULIMPOBAHHOM
BOJIbl. XPaHSAT B [JIOTHO 3aKPbiTOH NOJUITHIEHOBOMH MOCYJIE.
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6.1.7 PactBop ruapokcuaa Harpus, 4 %

8 r ruapokcuaa Harpus pactBopstor B 200 cM” AUCTUWILIMPOBAHHOH
BOJbI. XPaHAT B MJIOTHO 3aKPLITOU NMOJUITUIIEHOBOH MOCYIE.

6.1.8 Pactrop nepmanranara kanug, 10 %

10 r KMnQOy4 pactBOpsat0oT B 90 cM 4 % pacTBOpa MAPOKCHIA HATPHA.
XpaHAaT B CKJISIHKE U3 TEMHOTO CTekna He Oonee 1 mec.

6.1.9 buguctuiiipoBaHHas BoOJa

B crexiigHHy0 KO0y anmnaparta s nojgydeHus OWaAUCTH/UIATA HATNBAIOT
MCTHJUTMPOBAHHYIO BOLY, A00ABISIOT 2-3 CM°  LICIOYHOIO pacTBopa
NepMaHraHaTa Kajiug M OCYLIECTBJISIIOT MEPEroHKy. Xpauat He Oonee 10
IHEH.

0.1.10 TpuanctuwinvpoBannas Boja

BUoMCTUANUPOBAHHYIO BOJY HNOMEWAIOT B MEPEroHHyKw  KoJady
annapara JJigd  [0oJyyeHust OMIUCTWIIMPOBAHHOW BOIBI U TEPErOHAIOT.
XpaHaT He Dojiee 5 AHEH B IOJUITUIIEHOBOH NOCY/IE.

6.1.11 HacoitueHHsd pacTerop Xnopua Kanus

60 r xnopupa kKanus pactBopsaroT B 200 cM” TPULUCTHIUIMPOBAHHOM
BoAbl, HarpeToi a0 50-60 °C. PacTBop OXnaxaaloT U OTACHAIOT OT OcCajKa

JleKaHTalMEH
0.2 [IpuroroBieHune rpagyipoBOYHbLIX PaCTBOPOB

['panynpoBounbsie pactBopbl Zn(ll) roTtoBAT M3 ctaHjapTHoro obpasua
HOHOB LIMHKA WIU U3 PAHYJIUPOBAHHOIO LUMHKA.

[Ipn vcnonb3oBaHUM CTAaHAAPTHOrO odpasua Npou3BOAAT pasdaBiicHUE
UCXOQAHOTO PacTBOpPa B COOTBETCTBUM C UHCTPYKUMEHN MO €ro NPUMEHECHULO.
MaccoBasg KOHUEHTpallMs HMOHOB UMHKA B padoyeM rpagyupoOBOYHOM
pPacTBOpPE J10JKHA COCTaBaAATh 0, 1 M/ M.

[IpuroToBacHue rpaayMpoOBOUYHBIX pPACTBOPOB W3 TIPaHYJIMPOBAHHOIO
[{IUHKA BBLINOMHAKOT B COOTBETCTBUU C 0.2.1-6.2.4.

Jlnsg Bcex rpagyuMpoOBOUYHBIX PAcCTBOPOB [MOrPEIIHOCTH, OOYCJIOBACHHBIC
NpoOUEAYPOH TNPUrOTOBJICHHUS, HE NpeBblalOT 2 % OTHOCHTENBHO

NPUITUCAHHOI0 3HAYEHHUA MAaCCOBOH KOHUEHTPALMKU LM HKA.

6.2.1 OCHOBHO}M pacTBOp XJOpHUAa LUMHKA ¢ MACCOBOM

10
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KOHUEeHTpanue MoHoB nuHka 1000 Mr/am°

OtpelnuBaror Ha adHanuTudeckux Becax 1,0000 r rpanyjadpoOBaHHOTIO
IUMHKA, KOJUYECTBEHHO TNEPCHOCAT B MEPHYI KOJIOY BMECTHMOCTHLIO 1000
oM, coaepxamyro 30 cM~ pacTtBOopa COJSIHOM KHUCJIOTH 1:1, U MOBOAAT
00BbeM pacTBOpa A0 METKHU Ha KOJIDE TPUIHUCTUIUIMPOBAHHON BOJAOH. XpaHAT
B IJIOTHO 3aKPpbITON CKIISHKE HE Donee 6 mec.

6.2.2 [IpOMEXYTOUHBIH  pacTBOP XJIOpUJIA LHMHKA € MacCOBOW
KOHLCHTpau e noHoB uuMHKa 10 MF/,HM3

[Tunerkoi BMECTUMOCTBIO | cM oToupatot 1,0 CM> OCHOBHOTO pacTBopa
xjopuja uuHka (6.2.1), noMewaroT B MEPHYIO KOMOy BMecTUMOCTbhrO 100
CM® ¥ JOBOAAT 0GBEM PAcTBOPA 10 METKH HA KOJIGE TPHAMCTHIIMPOBAHHOMN
BOAOH. XpaHaT He Oonee 10 nuei.

6.2.3 Pabouuil pacTBOp X/j0opHJa IIMHKA C MACCOBOM KOHUCHTpaLMEH
MOHOB IIMHKa 0,5 M/ M’ (0,5 MKI/CM™ )

[THOeTKOW BMECTHMOCTBIO 5 CM’ oTbuparot 5,0 cM MPOMEXKYTOUHOIO
pacTBopa xJopuaa UMHKaA (6.2.2), nNOMEWAT B MEPHYI KOJOy
BMECTUMOCTBIO 100 cM® 1 J0BOIAT 06beM pacTBOpa IO METKU Ha KoJibe
TPUAUCTUINIMPOBAHHOM BOJIOW. PacTBOp roTOBAT B A€Hb IIPUMEHEHMUS.

6.2.4 Pabouuii pactBOp XJOopUja LIMHKA C MacCOBOW KOHUEHTpaLUeH
HoHOB 1uuka 0,1 Mr/am” (0,1 MKr/em® )

[TuneTkoid BMecTUMOCThIO 10 oM’ otouparor 10,0 oM
[IPOMEXYTOYHOIO pacTBOpa XJiopuaa HUHKaA (6.2.3), NOMELIAl0T B MEPHYIO
k0nGy BMECTHMOCTBIO 50 ¢M® ¥ JOBOAST O0OBLEM PACTBOpA A0 METKHM Ha
KOJ10€ TPUJUCTUNJIUPOBAHHONW BOJOM. PacTBop TIOTOBAT B JI€Hb
MPUMEHEHHUS.

6.3 YcnoBvs BHINOJHEHUA H3MEpEHUMM Ha ananuzarope tvna KMIBA-3
(BapuaHT 1)

6.3.1 Ilporpammoit paboTbl nonyaBTOMaTHYECKOro aHanuzaropa MBA-3
MNpeaycMOTpEeHa YNEKTPOXUMHUECKAS pereHepalus [MOBEPXHOCTH
padoyero 3jeKTPoaa B LIMKIIC U3MEPEHUs JUig oaHOU npobul. [lpu nepexoae
K aHanu3y HOBOM npoObl HEOOXOAUMO TOpEll EKTPOoAa MEXAHUUYECKH
OTNOJMPOBATL HA OYMAXXHOM (DUILTPE A0 YCTPAHECHMS BUAMMBIX LapalvH |
TILATEAbHO  OOMBITL €ro  TPUAMCTUIIMPOBaAHHOMW BoAOH. KauecTBo

3aUMCTKH 3JIEKTPOAA CYLUECTBEHHO BJIMIET HA BEJIMUYUHY aHAJIUTHYECKOIO
11
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CHrHana U TOYHOCTHE U3MEPEHUM.

6.3.2 Bxmouenne pabouero anexkrpona B paboTy MU BBEAeHUE TIPOOBI U
no0aBOK TNpoOU3BOAAT nNpu pabore anaiudatopa WMBA-3 B pexume
percHepallii ¢ NEJb0  yCTpaHeHUsd  TNOMEX B pe3yjbTare
HEKOHTPOJIMPYEMOTO  BBIACPKUBAHUSL  3JEKTPOAA MOpH  CTallMOHAPHOM
[MOTEHIHAJIE.

6.3.3 Hucrotry npuUMEHSEMON MOCyabl MW PEAKTUBOB KOHTPOJHPYIOT
npopeacHueM usMepeHuss AC (QOHOBOro 2JEKTPOJIUTA (XOJOCTOM OMEBIT).
Benuunna AC xonoctoro ornbiTa gojKHa ObITh HE Oojiee mojsoBuHbl AC
HeenenyeMon npooet. OnTUMalibHbIMU SIBAAKOTCA TAKOE Ka4Y€CTBO PEAKTHBOB
U yucTOoTa Nocyapl, korjaa odecneuynBaercss AC (POHOBOIr0 3JCKTPOIIHTA,
Onn3kud K Hymo. B n0poTuBHOM cliyyae YCTaHaBJIIMBAKOT TMPUYUHY
3arpA3HEHUA U YCTPAHSIOT €€.

6.3.4 llpu perucrpagu AC 3SASKTPOXUMUHUECKOrO pPacTROpeHus 7Zn
HEOOXOAUMO 3arpyonsaTh 4YYBCTBUTEJIBHOCTL  PErACTPUPYIOLIETO
NOTEHIIMOMETpA M0 KoopauHarte "y" BCAKMM pa3, korga BeauyuHa AC
MPEeBLICUT 45-55 MM.

Bce  u3MepeHus ANt OJHOM IipoObl MPOBOAAT MpPU OJHMHAKOBOI
YyYBCTBHTEJILHOCTH MMOTEHLIMOMETPA.

6.3.5 /Ins nmoiydyeHus JOCTOBEPHOIro pe3vibTara pEruCTPUPYIOT HE MEHEE
3-x u3mepeHuil AC 31CeKTPOXMMHUYECKOrO PacTBOPEHUS Zn U I8 OJHOM
TOuKH rpaduka 6epyt cpegnee 3HadeHue AC.

6.4 YcnoBus BbIIOJHEHUA u3MepeHuit Ha nongporpade [1Y-1  (Bapuant
2)

6.4.1 Bo Bpema npoBeaeHMs aHaiau3a OLHOHW NpOoObI MOCHE KaXIoro
u3MepeHHs BeaUYMHbl AC  TNPOBOAAT 3JIEKTPOXHUMHUYECKYHO pEereHepaluio
MOBEpPXHOCTH padoyero sJjiekrpojga. Jlig 3TOro  yCcTaHap/iMBalOT  Ha
nonsporpage BpemMs 3aaepxku noreduuana 0,1 ¢, BKIOYaOT MarHUTHYIO
MEILAAKy A1 EpeMELIMBaHUST UCCNIEAYEMOro pacTBoOpa B DJIEKTPOJIM3EDPE,
BLIJIEPIKABAOT 3JIEKTPOJ, B TAaKOM pexXUMEe 2 MHUH U NEPEXOAsAT K

cieayroeMy usmepenuro AC.
[Ipy nepexoae K aHaliu3dy HOBOH npoObl HEOOXOAUMO MEXaHHWUYECKM

OTIOJIMPOBATL TOPEL NEKTpOoAa Ha OyMaKHOM (PUIIBTPE 10 YCTPpaHEHHUS

12
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BUJIMMbIX ULapanuH M TUATEIBHO OOMBITH €r0  TPUAUCTUIUIUPOBAHHOMU
BOJOU. KauecTBO OUMCTKMU BJIEKTPOLAA CYLHECTBEHHO BJUIET Ha BEJIHUYUHY
AC U TOYHOCTh UBMEPCHUA.

6.4.2 JlanpHellive  yC/IOBUsSL BBITIOJIHEHUA HU3MEPEHUN aHaJIOTHMYHBI

M3JI0KEHHBIM B 6.3.3-6.3.5 BapuanrTa 1.
0.5 YCTpaHEHHUE MEIIAIOLLETO BIUSHHA OpraHUUYECKUX BELIECTB

6.5.1 Pa3pyuieHue opranuueckoid matpuubl npoosl Y D-o00nyueHuem

20 oM aHAJIM3UPYEMON BOJbl, TMOAFOTOBJIEHHOW B COOTBETCTBUM C
pas3zieJioM 5, TNOMEUaroT B KBApPLEBYK MNPOOMPKY ycTpoiicTBa s Y-
o0nyuenus, npooasar pH no 3-4 u BkmouaroT Jjamny. Bpems obnyudeHus
npod JIs KaXXA0ro BOAHOro OObEKTa YCTAHABJIMBAXOT MHAUBUAYaANbHO. s
3Toro npody obnyvaror B teuenue 0,5; 1; 2; 3 4, onpenensror B CEepuUH
npo0® coficpXaHUE LIMHKAa U OCTAHaBJIMBAKOTCSA HA MUHHUMAJbHOM BPEMCHHU,
[[pU KOTOPOM COJIEPI)KAHME 1IMHKA HE YBEJIIMUHUBAETCH.

6.5.2 DIEKTPOXUMHYECKOE Pa3pPYLHICHUE OpraHUYECKON MaTPULIb! [IPOOEHI

CobHparoT YCTAaHOBKY JJis MPOBEACHUS JIEKTPOJIM3a B COOTBETCTBUU €
pUCYHKOM 3. B cTakaH BMECTUMOCTEIO S0 cM>  BHOCAT 2,5 cM’ pacTBopa
consiHOM Kuenmotel 1:1, 2,0 ecm® 25 % pacTBOpa T'HIPOKCHOAa HATpUA H
15,5 cm’ aHanusupyemoin npoOsl Boabl. HMsmepsior pH  mnoaydensoro
pactBopa (pH nmomxkeH cocTaBidaThb 2-3) U B Cly4ae HEOOXOAUMOCTH
KOPPEKTUPYIOT €ro. PacTBOp NOMEWAIOT B CTEKJIOYIVIEPOAHBIA TUIE/b
YCTAHOBKH, BKJIIOYAIOT MArHUTHYK MELIAJNKY W MPOBOAAT 3JICKTPOJIHU3
pacTBopa B TeyeHue 15-20 muH npu noreHuuane +1,4 +~ +1,5 B u ToKe B

nenu 10-40 mA.
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- -
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R

] - pabouuit 371eKTpO (TUTENb U3 CTEKIOYNepoaa); 2 — BCIOMOraTe/ibHbIi
MIEKTPoA (MIaTUHOBAA Ce€TKa); 3 - MuauamnepMerp, 4 -UCTOUYHHUK
MOCTOSHHOIO TOKA; 5 - BONBTMETP; 6 - 3JIEKTPOA CpaBHEHUs; / — MarHUTHas

MCLLIAJIKA.

Pucynok 3 - Cxema yCTaHOBKHM 1)1 TPOBEAECHHSA 3JIEKTPOXUMHUYECKO
00paboTKK Npod NOBEPXHOCTHLIX BOJ
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0.5.3 YcTpaHeHue MEINaroLero BJIMSHUA UOHOB ME/IH

[Ipy omnpeneneHuyd COJEPXKAHUS LHUHKA B TOBEPXHOCTHBIX BOJAX C
HEUM3BECTHOM KOHLIEHTpALMENH MEAU B UCCICAYEMYIO NMpo0y BBOJAT pacTBOP
HUTpATa rajljiusg B TAKOM KOJIMYECTBE, YTOOBI HA BONLTAMIIEPHON KPHUBOH HE
PErUCTPUPOBAJICS AaHATUTMUECKUN CUTHAJI MEAM ITpH noTtenuuane -0,15 B.

7 Belnnonnenue usmepeHui

7.1 BbinmonHenue H3MEpEHUM € HCMOAB30BAHHEM aHajiu3aropa THIIA
MBA-3 (Bapuanrt 1)

7.1.1 M3mepenne AC B GQOHOBOM BJEKTPOJIUTE
B KBapLEBBIH DJIEKTPOJIM3EP IICKTPOXMMHUYECKON AYEHKH, TIIATEJIbHO

BEIMBITBIA KOHILIEHTPUPOBAHHOH CEPHOW  KUCIOTOM WM MHOTIOKpPaTHO
NMPOMBITBI TPUAUCTUIIJIMPOBAHHON BOJIOW, nMomewarot 7,8 M’ pacTBoOpa
anierara Harpus ¥ 0,2 cM” pacTBOpa HUTpATA PTYTH.

BenomorarensHbele  €MKOCTU U 3JEKTPOJHUTUUYECKUE MOCTMKH SUYECHKU
3aI1OJIHAKOT pacTBOpPOM allerara HaTtpusi. I'pa@UTOBBIM  3JIEKTPOL,
MEXAHUYECKH OYMILECHHBIM  Ha (QUIBTPOBANLHOM OyMmare, OIyCKalOT B
INeKTpoan3ep. [InaTHHOBBLIA U HACKILECHHBIN X0opcepeOpsaHbId 3IECKTPOIbI,
CIIYXKAalUME BCIOMOIATEIbHBIM M DJIEKTPOAOM CPaBHEHHUS, OIYCKAKOT BO
BCIIOMOTaTEJIbHBIE €MKOCTU. JJIEKTPOJIM3EP U BCIOMOIraTE/IbHBIE €MKOCTH
COEAUHAIOT 3JIEKTPOJUTUUECCKUMH MOCTHUKAMU.

IlpoBoadr asiexkTposiv3z npu noreHuyalne -1,4 B U nepeMeuiMBaHUU B
teyeHne 1 MuH. AC (POHOBOTO 3JIEKTPONIUTA PETUCTPUPYIOT B CTaJAHU
EKTPOPACTBOPEHHSl TMOJYUYEHHOr0 Ha padoueMm 3JCKTPOAE OcCajKa IpH
CKOpOCTH M3MeHeHHus noreduuana 0,4 B/c u koHeyHom noreHuuane 0,1 B.
J1s pacyueToB MCMOJIB3YIOT CpeAHEe 3HaYeHUE 3-X u3mepeHui AC.

7.1.2 Uamepenue AC B npobe

B pexuMe pereHepauuu JJIEKTpoja B JJIEKTPOJM3Ep SYEHKH BBOIAT
NOCACAOBATENBHO 2 CM®  aHAIU3HUPYEMOi] npoObl, 0,2 cM®  pacTBOpa
HUTpaTa rauikga (6.1.5) nu aBe no0aBkK rpagyupoBoyHoro pacrsopa Zn(ll) B
COOTBETCTBHU C PEKOMEHAALMAMU TaOAULIB 2 U BBIMOAHSAIOT U3MepeHus AC

cornacHo 7.1.1.
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Tabnuna 2 - OObeMBI W KOHLEHTpalMM J00aBOK IpalyHpOBOYHBIX
PacTBOPOB XJIOpUAAa LIMHKA

—

Hnanason OO0beM J100aBOK Konuexnrpauus
H3MEPAEMBIX rpagyupoBOYHOIO pacTBopa, | rpalyupoOBOYHOL
KOHUEHTpalluh | i cm’ O pacTBOPa,
LIMHKa, wncr‘/).IM3 | nobaeka II mtobaBKa MKI/CM®
BeironHeHue H3MEPEHHUHA € MCIIOJIB30BAHUEM aHaAIM3aTOpa HMBA-3
- 5,0-100 0,1 0,1 0,1
10,0 - 25,0 0,2 0,2 0,1
25,0 — 50,0 0,1 0,1 0,5
BbinoJIHEHUE U3MEPEHUH C UCIIOJIL30BaHUEM rnoJsporpada I1Y-1
- 4,0-10,0 0,1 01 0,1
10,0 - 25,0 0,2 0,2 0,1

7.2 BpInonHeHHE U3MEpPEHUH C HCnoab30BaHMEM nojsporpaga [1Y-1
(BapuaHT 2)

7.2.1 U3mepeHue AC B (POHOBOM 3JIEKTPOJIUTE

B KBapLEBBIH BJIEKTPOIU3EP DJIEKTPOXUMHUYECKON SUYEHKH, TLHATEIBHO
BEIMBITBIH KOHUCHTPUPOBAHHOM  CEPHOHM  KUCJOTOH H MHOIOKpPAaTHO
MPOMBITBIH  TPUAUCTUIUTMPOBAHHOMN BOJIOH, moMeruaroT 7,8 cM®  pacTBopa
arieraTa Hatpus u 0,2 cM” pacTBOpa HUTpPATA PTYTH.

BcnomoraresibHble EMKOCTH M DJIEKTPOJUTUYECKME MOCTUKU 3aIOJIHAIOT
pacTBOpoM anerara Harpus. [padUTOBbLIA 3NEKTPOA, MEXaHUYECKH
OUMIUEHHbIH Ha  GUIBTPpOBANLHOH Oymare [0 YCTpPAaHEHUS BHIMMBIX
LapanuH, ONyCKalT B 3eKTponusep. HachleHHbIH XinopcepeOpaHbId U
[JIATMHOBBIA  JJIEKTPOAbI,  CAYXKallME€  3JEKTPOAOM  CpPaBHEHHUA U
BCIIOMOTraTe/IbHbIM, OMYCKAKOT  BO  BCIIOMOrare/ibHble  €MKOCTH.
DNEKTPOJIM3ep U BCIOMOraTesbHbIE EMKOCTH COCAUHSIOT
SJIEKTPOJUTHUECKMMHU MOCTUKaMU. Ha nonsiporpade I11Y-1 ycranaenuparor
nuanaszon Ttoka 1x10 nmm 0,25x100, audpdepenunposanue +10, aMnanurTyay
aHojgHoW pazseptkn 1,6 B, Bua nonsporpadpuu - n0OCTOSIHHO-TOKOBAf,
CKOpOCTh U3MEHEHUS JIMHEHHON pa3BepTky noteHuuana 0,1 B/c. Britovaror
MarHUTHYK MELIANKy W MPOBOJAAT JJEKTPOJin3 npud noreHuuane -1,55 B

OTHOCHTEJIbHO XJIopcepeOpsAHOro 3JeKTpoa B Teuenue -2 MuH. 3atem
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OTK/IIOYAKT  MardutHyro wMewanky u uyepesd 30 ¢ peructpupyror AC
(OHOBOTO 3NEKTPOJMTA B CTaJuMMU dJeKTpopacTBOopeHus. AC (oHoBOro
3JIEKTPOJIMTA PETUCTPUPYIOT 3 pasa. g pacueToB MCIIONB3YIOT CpeaHeEe
3HAUEHUE 3-X HU3MepeHui. Jlanee BKIIOYAOT MArHUTHYK MEWadKy u
NPOBOJAT DJIEKTPOXUMHUYECKYIO PpErcHepaldio TMOBEPXHOCTH padoyero
SIIEKTPO/IA.

7.2.2 U3mepenve AC B npoOe

B pexxume pereHepauuy 3J€KTpoAa B JJIEKTPOJH3CP SUYEHKH BBOAAT
NocneioBaTeNbHO 2 cM®  aHajtu3upyemoil 1pobsl, 0,2 cM pacTBopa
HUTpaTa rajaaus (6.1.5) u aBe nod6aBku rpagyvpoBouHoro pacrteopa Zn(Il) B
COOTBETCTBUU C PEKOMEHIALMAMU TaOJHLBl 2 U BBINOJHIIOT U3MEPEHHUS
AC cornacno 7.2.1.

8 Buruuciienue pe3yiibTaTOB U3MEPEeHH I

JIns pacueTa KOHUEHTpALUMU LIMHKA B AHAJIM3UPYEMOH npode CTposAT
rpa@uKk 3aBUCMMOCTHM  BeaduMHbl AC oT obbeMa  BBECACHHOTO B
NEKTPOAM3ep padboyero pacTropa XJIOpUAad LMUHKA.

[To ocu abcumcc oOTKNAABIBAOT OOBEM BBEACHHBLIX B 3JICKTPOJIHU3ED
n00aBoK rpaayuporouHoro pactsopa Zn(ll) B CM° , a Mo OCH OpAUHAT -
BearuuHyY AC B MM, COOTBETCTBYIOILYK UCXOJHOIH Npobe BoAbl H 1pobe C
neppoidi U BTOpOH JobOaBkaMu 3a BblYeTOM 3HaueHuss AC (QOHOBOro
ANEKTPOSUTA (PUCYHOK 4).

M3 nonyueHHOW 3aBUCUMMOCTM HAXOAST rpadHyecKd BEJIMUMHY OTpe3Ka
"a", OTCEKaeMOT0 Ha OCH aOCUMCC U XapaKTEPHU3YIOUIEr0 COACPKAHME LIMHKA
B aHAJIU3UPYEMOH [TpooE.

MaccoByro KOHLEHTpALMKO LMHKA B aHAJIU3UPYEMOW IpoOE€ BO/ibl
BLIYUCIISIFOT 110 POpMY.J1aMm:

- NIPY BBIMOJIHEHUHU UBMEPEHHU M 1O BaApUAHTY |

_a-C-1000 (1)

C
v V 2
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AC, um

30

20

10 o

o o1 0,2 Vopad p-pa Anfi), cr

PucyHok 4 - 3aBUCUMOCTH aHAJMTHYECKOTO CHTHaJia OT o0mema
BBCJICHHOI'O B 3JIEKTPONU3EP rpaayupoBoYHOro pacteopa Zn (1)
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- NIPH BBINOJIHEHU W U3MEPEHUH 110 BapHaAHTY 2

C“ ‘_—C1 B Cﬂ ( 2) C,l _ a(’VlU(JQ j (3)

rjae ¢, - MaccoBas KOHLEHTPaLMsA LMHKA B aHANU3UpyeMoi npoode,

3
MKI/ M ;
C - NOTIpaBKa, KOMNEHCUPYIOLIAd CHCTEMATHYECKYIO

[MOrPEeIIHOCTh MPH BBINOJHEHMU u3mepeHui Ha [IY-1; € = 0,5
MKI/IM® IpU BenuduHe ¢, menee 11 mkr/om

nC,=0npu ¢, =11 MKr/,uM3 1 BbllLE;

a - BEIWUYMHAa OTPEe3Ka, HaMjJeHHas W3 rpad)uka 3aBUCHMOCTH
AC 0T BBeJIGHHOr0 00bEMa rpajly ipOBOYHOIO pacTBOpa

XJIOPHIA LIHHKA, CM"

C - KOHUEHTpauMsa HMHKa B FpagyupPOBOYHOM pacTBope, MKE/CM ;
V - 06bem npobel BOAbL, B3STHIN JUIs aHANM3A, CM”

Ecnu s ycTpaHEHWUs MELaroluero BAWSHUSA OPraHMYeCKHUX BEUIECTB
MPUMEHAIH 3NCKTPOXUMHUUECKYD 00paboTKy npoObl, B MOJYYEHHBIM
pe3yabTaT CHEAYET BBECTH MNONpaBKy Ha pasbaBaeHue npodul. B 3TOM
cjlydae pacuet npoBoasaT no gopmyliaMm (4), (5):

a-C-1000 20 a-C-1000-20
@ o -2C (5)

C =
V-15.5

Pe3ynbraT M3MEpEeHUs B JOKYMEHTAax, IpeAyCcMarpUBarOUIMX €ro
MCIIONIBL30BAHUE, NPECACTABIISIOT B BUAEL:

C.+ A, Mxr/am (P = 0,95), (6)

rne A - XapakTepUCTUKA NOrpelIHOCTH U3AMEPEHUS AN JaHHOM
MAaCCOBOH KOHLEHTpallMh WOHORBR LMHKA (Tabnuua 1).

UnucneHHbie 3HaUEHUs pe3yibTaTa HU3MEPEHMS JOMKHBI OKAHYMBAThCA
UM poi TOro e paspsaa, UTo U 3HAYSHMUS XapaKTEPUCTUKU MOTPEUIHOCTH.

9 KoHTpoas NorpemrHocTH U3MEepEeHNH
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OnepaTUBHBIN KOHTPOJbL HOTPELIHOCTH MNPOBOAAT € MCIHOJL30BAHHEM
MeToaa Jo0aBOK COBMECTHO C  METONOM paz0aBieHUS [poOkI.
lleproanyHOCTE KOHTPOJIE - HE MEHEE OJHOM KONTPOJbHOM HA [15-20
pabouux 1npod 3a Nepuojl, B TEYCHHUE KOTOPOro YCAOBUSI MNPOBEACHUSI
AHAJIM3a HEM3MCHHDL.

M3MepsaroT MacCoByrO KOHUEHTPAUUIO LLMHKA B UCXOaHOH (C,), B npoode,
pazbasnenHoi B n pas (n = 1,5 - 2,5) (C,) n B npobe, pazdasieHHo# B n pas ¢
pBeAcHHONW nobaskoil (C,, ). Bennunna pnobasku (C;) NoMKHA COCTABIIATH
40-60 % oT cojep)KaHUs LUMHKA B MCXOJAHOM npobe. [Ipu KoHUeHTpalMu
UMHKAa B HCXOAHOM mpobe HMXKEe MHUHMMANLHO ONpeaciaseMoi BeJIMYMHA
nobaBku 1o/HKHA ObITh paBHA MUHUMAJIBHO ONPEAe/isieMOl KOHLICHTPAUNH.

Pe3yabpraT KOHTPONS NPU3HAIOT YAOBICTBOPUTESILHLIM, €CIIK;
lcpﬂ“Cp“Cﬂ|+|n'Cp”ChISKﬂ (7)

HopMaTus KOHTpONS NOrpetiHoCTH (K ; ) paccuuThIBarOT 110 hopMyJie

(8):

K. = A, + 3,315[3] (P=0,95), (8)

&

rae A. M a(zﬁ} - XaDaKTEPUCTUKKM CUCTEMATHUYECCKON W clyyaliHOR

COCTABJSANOMX HOTPECUIHOCTH U3MEPCHMUS
KOHUECHTpaUM4 UMHKA B Ipobe 0e3 100aBky
C, (Tabnuua l).

Eciv B uvcxOAHOH npobe UMHK HEe OOHapy>KeH, TO MNOrpellHOCTD

PACCYMTHIBAIOT [/ KOHLEHTpaALMKH JO00AaBKH.
[Ipy  npeBpllleHUHW  HOpMATHBA  TOBTOPSAKOT  M3MEPEHUE C

HCHOJb30BAHUEM APYIOH npoOBLI. [Ipn DNOBTOPHOM IpPEBRBILICHUU
HOPMATHBA BBLISCHAIOT NPUYMHBL, NPUBOJALWUME K HEYLOBIACTBOPUTE/bHbBIM
pe3ynbTaram, U YCTPaHsIOT UX.

10 TpeGoBanus 0€30NaCHOCTH

10.1 Tlpy BLIMOJHEHUW U3MEPEHUH MACCOBOM KOHUEHTpPaALMH UMHKA B
npobax NpupoAHbIX BOJ cOONOAa0T TpeboBaHUs 0€301TaCHOCTH,
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yCTaHORNEHHbIE B "[lpaBunax 110 T¢XHUKCe OC3011aCHOCTH NPU [IPOU3BOACTRE
HaOJIrOIeHuit U paboT Ha cetu [ockomruapomera”, Jl., 'vapomereonsaar,
1983, wan B ""THMMOBON MHCTPYKUMU 110 TEXHUKE OE30MaCHOCTH I
rMApOXuMUUECKUX Jiaboparopui cnyxo Pockomeoaa”, M., 1995,

10.2 [lo creneHn BO3JEHCTBUS HA Opranu3M BPEJHBLIC  BEUIECTBA,
UCMOJIL3YEMBIE [PU BBINMOJHEHMU HU3MEPEHWH, OTHOCATCS KO 2, 3 Khaccam
onacnoctu no 'OCT 12.1.007.

10.3 ConepxaHue HCNOAb3YEMbIX BPEAHbIX BEWECTB B BO3AYXE padoueH
30HbI HE JOJDKHO TIPEBbLILIATH YCTAHOBJCHHLIX TMPEJACAbHO JAONMYCTUMbIX
KOHUeHTpauui B coorserctun ¢ ['OCT 12.1.005.

10.4 Brinonnedue WM3MEpeHUN caeayeT [NPOBOAMTL TIpU  HANWUYUY
BbITAXHOU BEHTUALMHU.

11 TpeboBauust K KBaJUPUKALHU OlIePATOPOB

K BbINONIHEHUIO U3MEPEHUIT U 00paboTKe UX pe3yabTaToB A0NYCKAKOTCH
IMLA ¢ BBICWIMM TPOPECCMOHANbHBIM ODpPA30BAHKMEM WM CO CPEAHUM
Npo(PeCcCHOHANBHBIM 00PA30BAHUEM M CTAXKEM padOTLI B Ja00OpATOPUM HE
MEHEE 2 JIET, OCBOMBIUNWE METOAMKY aHaIu3a.

12 3arparsl BpeMeHH HA NPOBEACHUE AHAIH3A

Ha npuroroeneHue pacrBOpOB W peakTupoB B pacyere Ha 100
onpeaeneHuu - | ye.-u.

Ha onpenciieHye HUHKA B €IMHUYHOK 11pode - 0,6 uen.-u.

Ha onpenenenue upHkKa B cepuu u3 10 npod - 6,0 ue.-u.

3aTparbl BPEMEHU HA MOAIOTOBKY NOCYbi BKIOUEHLI B 3aTPATbi BPEMEHU
Ha NPUTOTOBACHUE PACTBOPOB U PEAKTHBOB.
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OEJNEPAJBHAS CAYKBA POCCHU 110
T'HIPOMETEOPOJIOT MU
H MOHUTOPUHI'Y OKPYKAIOIUEN CPEJIBI

IT'MJIPOXUMUYECKUM UHCTUTYT

CBUAETEJABCTBO N 373
00 arrecrammmu MBHU

METOJIMKA BBITTOJHEHU S U3MEPEHUN MaccoBOi
KOHUEHTpaLMy UMHKA B TIOBEPXHOCTHBIX BOAAX CYUIM HWHBEPCUOHHBIM
BONLTAMIIEPOMETPHUECKAM METOLOM.

OCHOBAHA Ha  271EKTPOXMMMYECKOM KOHLEHTPUPOBAHUHM UMHKA
[MyT€M BOCCTAHOBIEHUS HOHA Zn(ll) Ha paboueM 2JICKTPOE NMPH NOTEHLHMATIES
npeaenbHoro  auddy3MoHHOrO TOKa ¢ MOCAERYIOUWEH perucrpauuett
BEIUUMHB MAKCUMaTbHOIO AHOAHOTO TOKAa HOpU  JIEKTPOPACTBOPESHUU
ocajika.  BenuMuuHa aHaNIUMTHYECKOrO CUrHana, pPEerucTpupyeMoro rnpu
3JIEKTPOPACTBOPEHUM 0CaJKA, (PYHKUMOHANLHO 3aBUCUT OT KOHLIEHTpaU UK
HOHOR LIMHKA B AHAIU3UPYEMOM pPacTBOpE.

PASPABOTAHA ['napoXuMHUYECKUM HHCTUTYTOM.

PETJTIAMEHTHUPOBAHA 8 P/1 52.24.373-95.

ATTECTOBAHA B cootsercteun ¢ 1 OCT P 8.563 (' OCT 8.010).

ATTECTALIMA nposenena | iapoOXUMHUYECKM MHCTUTYTOM COBMECTHO
c CO BHUMM n CHMHX Ha OCHOBaHWUU PE3yJbTATOB 3KCICPUMEHTANbHBIX
pcenegoBanun B 1984 m 1992 rr., ¥ METPONOTHMUECKONW 3KCMNEPTU3bL
marepuanos B 1995 r.

B pe3zynbrarte arrectauuu MBW ycTanosneHo:

I. MBH cooTBeTCTBYET NPEABLABIAEMBIM K HEH METPOJOrHYECKHUM
TpeOOBaHUAM W 00JanaeT CHEAYIOUIMMH OCHOBHBIMHU METPOJIOTHYECKUMHU

XapaKTePUCTUKAMU



3HAYEHUS XapaKTEPUCT MK HOIPCINNOCIU U ¢cC coctasisitolnx  (P=0,95)

Jlnanason XapaKTepPUCTUKH COCTABISIOLMX
W3MEPSIEMBIX | NOrPeLiHOCTH, MK/ IM® XapakTepuCcTuKa
KOHUCHTpAL U Cy4anHOH, | CMCTreMaruv4ycck | INOIPEeIHOCTH,
HHHKA, o,( 3} O MK/ IM”, A
C, MKr/am A,

BeInonnenue M3MEepEHUM ¢ UCIIONB30BaHHEM aHanu3zatopa UBA-3
50-50,0 | 0,5+0,03 C | 0240,03 C | 0,9+0,07-C
BeIMOMHEHHE U3MEPCHUH ¢ HCNONb30BaHUEM Ttongporpada HY-]

4,0 - 10,0 0,11 - C 0,07 -C 0,23 - C
¢ 10,0 - 25,0 1,0 0,8 2.1

2  OnepaTuBHLIA KOHTPOIbL [OrPEWIHOCTH HW3MEPECHUHA [pPOBOIIT B
COOTBETCTBUM ¢ pazjesiom 9 PJI 52 24 373-95.
3. Jlara Beinaum ceypgerenbersa mMapt 19935 r.

['naBueiid MeTposior 'Y T'XH j’}f A.A Hazaposa
ﬁgf" o ¢
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