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BBenenne

[IpucyTcTBHE MenM, CBUHLLA ¥ KaJMMs B BOAHOH cpeje 00YCIOBIIEHO
UX MOCTYIJICHUEM BCJACACTBHE BbILLENTAYHBAHUSA FOPHBIX NTOPOJA M MOYB, 4
TAK)XE CO CTOUHBIMH BOAAMM NPEIANPUSTUN rOpHOA00bIBAIOLIEH, MeTal-
JIYPrUYECKOH U XUMHUECKON NMPOMBILLIJIEHHOCTH. B He3arpssHEHHbIX peu-
HbIX U O3€PHbIX BOJAX COAEPXKAHUE MEAU U CBHMHLA OObIMHO MeHble 10
MKI/AM®, KaAMHMIl, Kak [paBuiIO, IPHCYTCTBYET B HH3KUX KOHUEHTPAIHAX
- 1O ¥ €IMHUUbl MUKPOTpaMMOB B KYOMYECKOM AeUUMETPE.

B noOBEepXHOCTHBIX BOAAX CYLUM COCOMHEHUS CBUHLA W KaAMHUA HaXoO-
ASITCA B PACTBOPEHHOM M B3BELUEHHOM COCTOSSHUU. B COCTaB B3BECH BXO-
AT, KakK npaBuJ/io, copOupoBaHHble (OPMbl. B pacTBOPEHHOM COCTOSIHUY
CBHHELl M KAAMUH CYILECTBYIOT B MOHHOH (pOPME, a Takke B BUIE HeOpra-
HUYECKHUX M OPraHM4eCKUX KOMIUJIEKCOB. B KHUCHBIX BOaax npeodnanaro-
el sBaseTcs HauboJiee TOKCHUHAs HOHHas (PopMa KaaMusl.

CoelMHEHUS MEAU NMPUCYTCTBYIOT B BOJAaX B PAacTBOPEHHOM, B3Be-
LHIEHHOM M KOJIIOMJHOM COCTOSHMSAX. PacTBopeHHbIe (pOpMbl MEAH NIPEN-
CTABJIEHbl FMIAPOKCO-UOHHBIMH (POPMAMKU U KOMIMJIEKCHBIMU COEAUHEH IS~
MU ¢ HEOPraHUYECKHMU W OPraHUYeCKUMU JIMraHjiaMu. B okpalieHHbIX
BO/aX NPaKTHYECCKH BCS pacTBOPEHHAs Mellb BXOAUT B COCTAB KOMIJIEKCOB
C T'YMYCOBBIMH BELIECTBAMM.

[[OBLILLIEHHbIE COAEPKAHMSA MEAW, CBUHLIA U KaJMHA OKa3biBalOT TOK-
CUYECKOE BO3JACHCTBUE Ha MMAPOOUOHTHI U uesioBeka. B CBA3U € ITUM MX
COJEPKAHUE B MOBEPXHOCTHLIX BOAaX cywid Hopmupyetrcs. llpeaenbHo-
aonyctumasn koHueHrpauus (I11K) pactBopeHHbiX ¢popM MEAH, CBHHLA H
KagMHusi B BOJI€ BOAHbIX OOBEKTOB XO35IUCTBEHHO-MTUTBEBOIO U KYJIbTYPHO-
ObLITOBOrO HazHauyeHHust cocTapasieT cooTBeTCTBEHHO 1, 0,03 1 0,001 MF/,Z[M3,
pbIOOXO34MUCTBEHHBIX Bogoemos - 0,001, 0,006 u 0,005 M/ M.
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PYKOBOASIIIUU JOKYMEHT

MACCOBAS KOHUEHTPALUA MEJAU, CBUHUA U KA/IMUA
B IIOBEPXHOCTHbBIX BOJAX CYLIN.
METO/IMKA BBINNOJIHEHUSI- U3MEPEHUH UHBEPCUOHHBIM
BOJBTAMNEPOMETPUYECKUM METOJ0OM

Jlata BBeaeHus - 2007-04 -01

1 ObaacTb npUMEHEeHHA

1.1 HacTtosawui pyKkoBOasiliMii NOKYMEHT YCTAHABIIMBAET METOJAUKY
BBIMOJHEHUS U3MEPeHUR (faliee - METOAWKA) MacCOBOU KOHLEHTpaLUUK
pPacTBOPEHHBIX (POPM M€K, CBHHUA U KaAMUA B npodax NoBEPXHOCTHBIX
BOJ Cyllld B auanazoHax ot 0,5 no 30,0 MKI/am”, ot 2.0 1o 25,0 Mkr/aM’,
ot 0,1 10 10,0 MKI/AM® COOTBETCTBEHHO MPH BHIMOJIHEHHH U3MEPEHHil Ha
ananu3arope tuna HBA-3, u B guanasoHax ot 2,0 go 30,0 MKI/AM>, OT
2.0 10 20,0 mxr/am”, ot 0,1 g0 3,0 MKI/aM> COOTBETCTBEHHO MPH BbINOI-
HEHUU W3MepeHUW Ha nojigporpagde I1Y-1 WHBEPCHOHHBIM BONBTAMITEPO-
METPUUYECKUM METOJIOM.

[Tpn Oonee BBLICOKMX KOHLEHTpaUUsIX OMNpPEACAseMbIX METAIOB He-
00xoauMo pasdapjicHUe 1PoOLI TPUAUCTUILIUPOBAHHON BOJOH.

1.2 HacTossmiu¥ pyKOBOASILLMH AOKYMEHT MpeAHa3HaueH Ui UCIOJb-
30BaHUS B JlabopaTopusx, OCYIIECTBAAIOIINX HAOIIOAECHHU 3a 3arpA3HEH -
€M NPUPOAHBIX H OUHILEHHBIX CTOYHBIX BOJ.

2 HopMmaTHBHbBIE CCBLIKH

B HacTosiieM pPYKOBOASILIEM AOKYMEHTE MUCIOJIb30BAHbI CCbIJIKH HA
CJIEAYIOHIME HOPMATUBHBIE JOKYMEHTI:

[TOCT 12.1.005-88 CCBHT. O61ue caHUTApHO-TUTHEHHYECKHE TPeDO-
BaHUS K BO3JyXy paboye¢il 30HbI

[[OCT 12.1.007-76 CCBT. Bpeanble BewectBa. Kiaccugpukanus v
o0iue TpedoBaHuA 0€3011aCHOCTH

I'OCT 17.1.5.04-81 Oxpana npupoasbl. I uapocgepa. Hpudbopsr u ycr-
pONCTBA JJIs 0TOOpA, NEpPBUUYHONH O0OpabOTKHU W XpaHeHus Npod INpUpo/i-
HbIX BOJ. O0IKE TEXHUYECKHUE YCIOBUS
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['OCT 17.1.5.05-85 Oxpana npupoabl. I uapocpepa. Obmue Tpedo-
BaHUsI K OTOODPY Npo0 MOBEPXHOCTHBIX M MOPCKUX BOJ, JibJda U aTMochep-

HbIX OC4AKOB

I'OCT P UCO 5725-6-2002 TounocTh (NpaBUNBLHOCTL U NPELIM3HOH-
HOCTb) METOJIOB M pPe3yJIbTaTOB M3MepeHui. YacTs 6. Mcnonb3oBaHue 3Ha-

YEHHWH TOYHOCTH Ha MPaKTHKE

['OCT P 51592-2000 Bopa. Obuiue TpeboBaHus k oT6opy npod
M 2881-2004 Pexomennauus. [CH. MeToaukd KOJIHUYECTBEHHOrO

XUMHUUeCKOro aHaanza. Ilpoueaypbl NpOBEPKH NMPUEMIEMOCTH pe3yJibTa-

TOB aH4JIN3a.

[Ipumeuanue - CcbUIKH Ha OCTA/IbHbIE HOPMATHBHBIE JOKYMEHTHI, TIPHBEAECHBI

B pasneJie 4.

3 IIpunucanHbie XAPAKTEPHCTHKH NOTPEUIHOCTH H3MepeHUs

3.1 Ilpu cobnoaeHUU BCEX pErJaMEeHTUPYEMbIX METOJAMKOH YCIOBUM
[MPOBEACHUA HU3MEPEHUU XAPaKTEPUCTHKH MOrPEIUHOCTH pel3yJbTara H3-
MEpEeHHA € BEPOATHOCTBIO 0,95 He noskHbl NPEBBILIATL 3HAYCHUH, NIPH-

BeJEHHBIX B Ta0Oaule 1.

Tabnuua 1 — Jluana3zoH U3MepeHui, 3HAYECHUS XapPaKTEPUCTUK NOrpelll-
HOCTH M €e COCTABJIAIOUINX TIPU JIOBEPUTENBHOH BEPOITHOCTH P=0,95

Huanaszon | Tloka3atens | Ilokaszarens | llokasarens | I[lokasarens
MeTasnn | u3Mepe- | NMOBTOPIEMO- 1 BOCNPOU3BO- | TMPaBUIbHO- TOYHOCTH
HAW Mac- | CTHU (CpeaHe- AUMOCTH CTH (rpaHu- (TpaHHLbI
COBBIX KBajJpaTnye- (cpenHe- bl CUCTEMA- | TOrpeLHO-
KOHLIEH- | CKO€ OTKJIO- | KBaJparu4ie- | TUMECKOH I10- CTH)
TPaLHH HEHUE [10- CKOE¢ OTKJIO- | TPELIHOCTH)
| BTOPAEMOCTH) | HEHHE BOC-
NMPOU3BOJAN-
X, MOCTH )

M3 o MKI‘/I{M OR, r/’M3 A, Mﬂm3 +A, MKr/am”
H3Mepenne ¢ Henob3oBaHUeM ananusaropa VIBA-3 (13 oanoi npobel)
Meas | OT 1,0 no | 0,240,045 X | 0,340,087 X | 0,240,056 X | 0,7+0,18 X

25,0
| BKJIIOY,
C.25,0 1,4 2,4 1,8 5,3
1o 30,0
BKJTIOM,
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Jinanaszon | [lokasarens | llokasatenb | Ilokaszarens | Ilokazarenb
MeTtann | u3mepe- | TOBTOPSAEMO- | BOCIPOW3BO- | TPaBUIbHO- TOYHOCTHU
HUHM Mac- | CTH (CpeaHe- NAUMOCTH CTH (FpaHu- (rpaHuupl
COBBIX KBajaparTnue- (cpeaHe- bl CUCTEMA- | TOrPELUHO-
KOHLUEH~ | CKO€ OTKJIO- | KBajapaTrhye- | THYECKOH MO- CTH )
Tpauuu HEHUE T10- CKOE OTKJIO- | T'PEWHOCTH)
BTOPAEMOCTH) | HEHUE ROC-
[MPOU3BOIM-
X, MOCTH }
- @Kriﬂm; .. MKI/OM® Ogr, MKI/IM" | EA,, rm«:r/,}l_m3 +A, _1:11{1"/111\/13
Ceunen | Cs. 2,0 0,140,07 X 0,2+0,12°X 0,8 0,6+0,22 X
no 7,0
BKJTIOY.
CB.7,0 0,140,007 X 0,2+0,12° X 1,1 0,6+0,22 X
o 12.0
BKJTFOY.
CB.12,0 0,9 1,6 1,1 3.4
70 23,0
BKJTIOHY.
Kaagmuin | Ot 0,5 0,1+0,1° X 0,1+0,17 X 0,10X 0,1+0,35X
10 4.0
BIJIFOU.
cB.4,0 0.4 0,7 0,6 1,5
7o 10,0
BKJIHOY _
M3mepenne ¢ ucnoan3oBaHneM aHanyszatopa UBA-3 (B oraenbHOM npobe)
Menp Ot 0,5 0,140,035 X | 0,140,059 X 0,03 X 0,21+0,12°X
ao 30,0
BKJIKOUY.
Ceuneun | Ot12.0 0.1 0,1 0,2 0,2+0,09 X
10 4,0
BKJIIOM.
Cs.4.0 0,03 X 0,056 X 0,5 0,240,009 X
no 12,0
BKJIFOY.
Kaagmuii | O10,10 0,04 X 0,068 X 0,033 X 0,14 X
1o 3,00
BKJIFOUY.
CB.3,00 0,04 X 0,068 X 0,48 0,48+0,13 X
1o 5.00
BKJTHOY.
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INuanazon | Tlokazarenw | Ilokaszarenb | Ilokaszatens | [lokasarens
Merann | M3Mmepe- | MOBTOPAEMO- | BOCIPOU3BO- | MPABUIIBHO- TOYHOCTH
HHAM mac- | cTH (cpenHe- AUMOCTH CTH (rpaHli- (rpaHumibl
COBBIX KBaapaTHye- (CpenHe- bl CHCTEMA- | MOTrPENIHO-
KOHLEH~ | CKO€ OTKJIO- | KBaapaTh4de- | THYECKOH Mo- CTH)
Tpauuu HEHHUE TO- CKOE OTKJO- | TPEIUHOCTH)
BTOPSIEMOCTH) | HEHHE BOC-
NpPOU3BOAU-
X, MOCTH )
MKT/AM" o, MKr/ﬂM3 Or, MKI/AM® | £A., MkI/aM° | £A, Mkr/omM®
M3mepeHue ¢ ucnoab3oBaHuem nonsporpada [1V-1 _
Menp | OT2,0 0o | 0,240,035X | 0,4+0,058 X | 0,24+0,041 | 0,8+0,12X
30,0 X
BKJIFOY.
CBuHen | O1 2,0 no | 0,240,051 X | 0,340,092X | 0,2+0,059X | 0,7+0,19X
10,0
BKJTHOUY.
Cs.10,0 0,6 1,0 0,8 2,6
no 14,0
BKJIKOU.
CB.14,0 0,6 [,0 0,16 X 3,0
0o 20,0
) BKJIIOY.
Kan- Or 0,10 | 0,01+0,03X | 0,01+0,048 X 0,02 0,04
MUH 10 0,30
BKJIHOY.
Cs.0.30 | 0,0140,03X | 0,01+0,048X | -0,024+0,16 X | 0,04+0,12°X
no 1,00
BKJIHOY. o
Cs.1,00 | 0,01+0,03X | 0,01+0,048 X 0,13 0,04+0,12° X
1o 3,00
BKJIIOY.

———

[1py BBINOJHEHWH W3MEPEHUH B Npodax ¢ MacCOBOH KOHLUEHTpaLuel
METaNJIOB CBbIILIE YKa3aHHbIX B TabJKIE | MOCae COOTBETCTBYIOLLEID pa3-
OaBJieHUS MOrpeLIHOCTbL U3MEPEHUS MACCOBOM KOHLEHTPALIMY METalla B

UCXOAHOM NPOoOe

Ll

:A:(

A HaxoaAT Mo GopmyJie

A,

(1)
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rae +A; - nokazareisib TOHHOCTH W3MEPECHUS MAaCCOBOW KOHUEHTPALUU ME-
Tajina B pa3zdaBieHHONW npobGe, paCCUMTAHHbLIM NO ypPaBHEHHIO
Tabnuupbl 1;
M - CTeneHb pa3daBJieHUSI.

[lpenenbl oOHAPYXEHWA MPK BbLINOJHEHUU H3MEPEHUU U3 OTHOH npo-
Gbl /7% MeIM M CBHHLA COCTARMISIOT | MKI/AM , Kaamusi — 0,03 MKr/am’.
[Tpn BBLINOJIHEHUN W3MEPEHHI B OTAEJbHBIX npoGax npeaciabl o0HapyxKe-
HUS COCTaBﬂH}OT A1 MeJid, cBUHLA — 0,5 MKF/I[M (aHasu3aTtop MBA-3) u
[ mxr/am” (ITY-1), ans kaamus — 0,05 MKI/IM" .

3HaueHUs noKasareiass TOUHOCTH METOAMKH UCTIONBL3YIOT NPU:

- o(pOpMJICHHH PE3YJILTATOB W3MEpPEHMH, BbllaBacMblX JiabopaTopucH,

- OlIHKE AEATEIBHOCTH J1aDOpaTOpuii HA KAYE€CTBO MPOBEACHUS N3ME-
PEHUM;

- OLIeHKE BO3MOXXKHOCTH UCIIOJIb30BaHUsA PE3YJIbTATOB U3MEPEHHUU MPH
peaju3aliyd MeTOAHUKH B KOHKPETHOH J1abopaTopui.

4 Cpeacrpa U3MEpPeHUH, BCIIOMOrare/ibHbie YCTPOHCTBA, peaKTUBLI,
MaTepHAJIbi

4.1 CpeacrBa u3MepeHH i, BCHOMOrare/ibHbl€ YCTPOHCTBA

[Tpy BBLIMOJHEHUN W3MEPEHUHN NPUMEHSIOT CIIEAYIOLIME CPeACTBA U3-
MEPEHUH U ApYrue TEXHHYCCKUE CPeaCTBaA:

4.1.1 UHBepCHOHHBIH BOJIbTAMNIEPOMETPUUYECKHH aHaJIM3aTop THNA
UBA-3 uau noasporpad 11Y-1 SM2.840.016 TO.

4.1.2 Munauamnepmerp M-54 mo 'OCT 8711-93.

4.1.3 LugpoBoid BOJLTMETP C AHANA30HOM H3MepeHHusd 10 2 B tuna
Md-203.

4.1.4 Peructpupyrouiuii norenuyunomerp JIK/I-4 64.115.00.003.016
[C.

4.1.5 TocynapCTBEHHbIH CTaHAApPTHBIA 00pasel cocTtaBa BOAHbIX
pacTBOpoB MoHOB Meaun 1 CO 7255-96 - 1 wT.

4.1,6 T'ocyaapCTBEHHbIH CTaHAapTHbIH OoOpasel cocTtaBa BOAHbBIX
pacTBopoB noHos ¢auHua (1) ' CO 7252-96 - 1 wr.

4.1.7 F'ocypapcTBeHHbIH CTaHAAPTHBIN 00pasel cocTaBa BOIHbIX
pacTBopoB HoHoB kaamus ['CO 6690-93+6692-93 - | wr.

4.1.8 HacblumeHHbI XJ10pcepedpsHblil 3MEKTPOR (3JIEKTPOR CpaBHe-
Hus) thna 2BJI-1M3 - 2 .
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4.1.9 DnekTpoa MJaTUHOBBIA NPOBOJOYHBIH (auaMmeTp 0,3 MM, HJIHHA
5 MM), BITasiHHbIM B CTEKNSIHHYIO TPYOKY - | 1T.

4.1.10 DnexkTpoa niuatuHOBbLIM ceTtdatbid o [[OCT 6563-75 - 1 1ur.

4.1.11 Dnektpoa rpadurtossiii (padbouuii snexrpog) TMI™D — run S,
npoussoacTsa HIIBIT «MBa» - 1 wir.

4.1.12 UCTOYHUK MOCTOAHHOTO TOKA, 00ecneyuBaloIHil HanpsHKeHNE
10 4 B npu cune toka 1o 0,1 A -1 .

4.1.13 Cexynnomep no I'OCT 8.423-81.

4.1.14 Becwl naboparopHbie Bbicokoro (II) knacca To4yHOoCTH 1O
['OCT 24104-2001.

4.1.15 Becnol naboparopusie cpeasero (III) knacca rounoctu no 'OCT
24104-2001c vauboabIMM npeaesoM B3sewanus 200 T.

4.1.16 Konbbl MepHbIE 2-I0 Knacca TOHHOCTH UCHOJHEHUA 2, 2a Mo
[OCT 1770-74 BmecTumocTbio: 50 cM™ - 1 wt., 100 e - 8 wr.,

200 cm” - 1 wit., 250 em° - 1 wt., 1000 cM” - 2 1T,

4.1.17 IluneTkyn rpalyMpoOBaHHbIE 2-IO KJjacca TOYHOCTH HUCHOJHEHUS
1,2 no TOCT 29227-91 smectumoctbio: 0,1 cm” - 7 wit., 0,2 M - 5 wiT.,
1 em” - 12 IT., 2 M - 4 wT.. 5¢cm> -5 wr., 10 cM” - 7 wir.

4.1.18 TluneTku ¢ 0oJHOH OTMETKOH 2-T0 Kjacca TOUHOCTH UCIOJIHE-
Hus 2 no F'OCT 29169-91 BmectumocTbio 10 ¢M” - 4 T,

4.1.19 Llunnuapsl MepHble ucnoJiHeHus 1, 3 no N'OCT 1770-74 Bme-
CTUMOCTBIO: 25 cM® - 3 IT., S0 cM® - 2 wr., 100 cMm® - 1 mr., 250 cM” - | wWr.

4.1.20 Crakanbl B-1, TXC, no I'OCT 25336-83 BMECTHMOCTBIO:
50 cM” - 2 wt., 100 cm’ - 1 wT., 250 eM” - 2 wr., 500 cM” - 4 wr.

4.1.21 CrakaHuuku aiis B3BewnBaHus (Orokcel) CB-19/9 u CB-24/10
no 'OCT 25336 -82 - 3 wr.

4.1.22 Mewanka mariuTHass MM-3M - [ .

4.1.23 llepemelllnBaroUiMi 3JI€MEHT B CTEKJISHHOW 000JiI0UKe (A/MHAa
5-7 MM, 1uameTp 2-3 MM).

4,1.24 YctpoicrBo ais  (UIBTPOBAHHS Npod ¢ MCMNONb30BaHHEM
MEMOPaHHBIX UK OYMaXKHbIX QUIILTPOB.

4.1.25 YcrpoiictBo aist 00padboTku nmpod Boabl Y D-00ayueHHEM
Tuna YOP ¢ KOMIIEKTOM KBapleBbiX TPOOUPOK BMECTUMOCTbIO HE MeHEe
30 e’

4.1.26 Annapat 4y OMIUCTUIUISILHKA BOABI CTEKJISHHBIH C IMPUIIIH-
(hOBaHHbBIMU COEJAUHEHHUSIMH.
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4.1.27 DnekTpPOXUMUYECKass SYEHKA 3aKPLITOrO THUIA, BKJINOYarouias
YyeTbipe BCIOMOIaTeNbHBIX CTaKaH4YMKa, DJIEKTPOJIMTHYECKHE MOCTHKH H

e 3
KBaplleBblH 2JIEKTPOAN3EP BMECTUMOCTBIO 20 CM™ (pHCYHOK 1).

!

o i
Ve

Kpouika neosmyyl & YCIOBHO cHATA

X

| - crakan & 85 MMm; 2 - kphllIKa; 3 - 2eKkTpoa cpapHenus 3BJI-1M3;
4 - aytexkrpon pabounit 1 U-01: 5 - melnanka MaruuTHas CTeKJIgHHas,

6 ~ INEKTPO BCIOMOraTeTbHbIN MIATHHOBBIH, 7 — cTakaH & 22 MM (2 wiT.);
8 - crakad O 18 MM (2 . ); 9 - ctakan & 30 mMm; 10 - Mmoctuk (4 wir.).

PUCYHOK 1 - DaeKTpOXUMUUECKAS sUehKa
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| - nopucTeid HunbTp (BBICOTA 5-6 MM, AMaMeETp - 10 MM)
PrucyHOK 2 - DAEKTPONUTUYECKUI MOCTHK C MNOPUCTHIM (PHIBTPOM

4.1.28 Dnexrporumrka no ['OCT 14919-83.

4.1.29 lllkad cymmnabHbli 0011€1a00paATOPHOrO HA3ZHAYEHHSI.

4.1.30 Turenp 13 CTekJOyriepoja BMECTUHMOCTBHO 0K0J10 50 CM3, Ana-
meTpoM 30-40 Mm, BbicoTOoid 40-70 MM.

4.1.31 DNEKTPONUTHUECKUH MOCTUK C OPUCTBIM CTEKJISIHHBIM (QUJIbT-
POM (PUCYHOK 2).

[IlpumMeyanue - Jlomyckaercs UCNOAb30BAHHE OPYTHX TUIIOB CPEICTB U3MEPE-
HUH, BCIOMOI'ATE/IbHBIX YCTPONCTB, B TOM YMCHE UMMOPTHLIX, ¢ XapAKTEPUCTUKAMH
HE XYyiKe, UEM ¥ MPUBEACHHBIX B4.1.

4.2 PeakTUBbI H MATEePHUAJIBI

[Ip1 BbLIMOJHEHHUU U3MECPEHUN NMPUMEHSIOT CIEAYIOLIME PEAKTUBbLI H

MaTepHalbl:
4.2.1 Menb merannuyeckas mapkd M-OOk no ['OCT 859-2001.

4.,2.2 CBunen (11) azoTHOkuCAbIA (HUTpaT cBHHLA) no [ OCT 4236-77.
X.Y

4.2.3 Kanmuii cepHokucaeiii (cyabdar kaamus no) 'OCT 4456-75,
X.4.
4.2.4 Kucnota azotdas 1o 'OCT 11125-84, oc.4. uau
no 'OCT 4461-77, X.u.

4.2.5 Kucaora consiHag no [OCT 14261-77, oc.4. unu

no ['OCT 3118-77, x.u.
4.2.6 Kucnora cepnias no 'OCT 14262-78,0c.4. unu
no I'OCT 4204-77, x.u.

8
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4.2.7 Pryts (11) asorHOkHCcnas 1-BoiHas (HUTpAT PTYTH)
o I'OCT 4520-78, X.4. ulu 4.1.a.

4.2.8 Bopopoaa nepokcug no 'OCT 10929-76, x.u.

4.2.9 Kanuii MapranuoBOKUCHbIH (nepMaHraHat kaaust) no ['OCT
20490-75, u.1.a.

4.2.10 Kanui xnopucteii (xaopua kaaus) no I'OCT 4234-77, x.u.

4.2.11 Harpus ruapookuck (ruapokcua Hatpus) no I'OCT 4328-77,
4.7.4.

4.2.12 Bona qucruniaupoBanHas no 'OCT 6709-72.

4.2.13 Boga 6MaUCTUIIIMPOBAHHAS.

4.2.14 Bona TpuANCTHIITMPOBAHHASI.

4.2.15 OunbTpbi OyMaxHbI€ 00€330JeHHBIC KCUHSAS JieHTa» no TY 6-
09-1678-86.

4.2.16 ®unprpbl MeMOpaHHbie «Bnagunop MOAC-OC-2», 0,45 MKM,
no TY 6-55-221-1-29-89 uan Apyroro tuna, paBHOLEHHBIE N0 XapaKTepH-
CTHKAaM.

[ipumMeuanue -J{OMycKaeTca UCNONL30BAHHE PEAKTUBOB, U3rOTOBJECHHBIX TIO
APYroii HOPMATUBHO-TEXHUYECKOM JOKYMEHTALIMH, B TOM YKCJIE€ UMITOPTHLIX, C KBa-
TA(PUKaLIMEel HE HHKE yKa3aHHOH B 4.2.

> Meroa uzmepenus

OnpeaesicHUe OCHOBAHO Ha BJIEKTPOXUMHYECKOM KOHUEHTPHUPOBAHUH
MEJHM, CBMHLA U KaaMusa NyTeM BoccTaHOBJeHUsi WoHOB Cu(ll), Pb(1l) u
Cd(ll) na paboueMm anexTpoje NpU NOTEHUMAJE NPEAETbHOTO IUPPY3U-
OHHOro TOKa ¢ NOCAENYIOILEHN peructpauued BEIMYMHbI MAKCUMAaIbHOIO
AHOJIHOI'O0 TOKa MNpH DJIEKTPOPaCcTBOpPEHUM oOcanka. Padouyuh 23eKTpOoa
GOPMHUPYETCA MYTEM DJIEKTPOOCAXKJICHUS PTYTH U3 Pa30ABICHHBIX pacTBO-
POB €€ COJIM Ha TMOBEPXHOCTU IpadUTOBOro AMUCKA. BenvuvHa aHaJIMTHU-
yeckoro curiana (AC), perucrpupyeMoro Mnpu 3JEKTPpOpacTBOPEHHMU
ocajiKka, (PYHKIIMOHAJIBHO 3aBMCUT OT KOHLEHTpaLMKi UOHOB MEAU, CBWHLA
KM KaJAMHUS$ B aHAIU3HUPYEMOM PacTBOPE.

B 3aBUCMMOCTH OT HCIOJNB3YEMOro 000pYAOBAHHWSA (HMHBEPCHUOHHBIN
BOJIbTAMIIEPOMETPHUYECKH aHanu3arop UnM noasporpad) B METOAUKE
NpeAYyCMOTPEHO Ba BapHaHTa ONMPEACTICHHUS.
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6 TpeOoBaHusi 0e30MACHOCTH, OXPAHDbI OKPYKAKOIIEH Cpeabl

6.1 Ilpu BbHINOJHEHHUH UMEPSHHH MACCOBOH KOHUECHTpaUHH MEH,
CBHHLA ¥ KaJAMusi B Npodax NpupodHbIX BOA COOMOAAOT TpeOoBaHUS
06€30MacHOCTH, YCTAHOBJICHHBIC B HAUMOHAIbHBIX CTAHRAPTaX W COOTBET-
CTBYIOIMX HOPMATHUBHLIX JOKYMEHTAaX.

6.2 110 cTeneHu BO3JCUCTBUS HA OPraHW3M BPEAHbIC BellleCTBA, HUC-
NoJib3yeMble IPH BbLIMOJHEHWH HU3MEPEHHUH, OTHOCATCA K 1-my, 2-My W
3-Mmy knaccam onacHocty 1o I'OCT 12.1.007.

6.3 CoaepxxaHue HCMOJb3YEMBIX BPEAHBIX BELIECTB B BO3AYyXe pado-
4€H 30HbI HE JODKHO NpPEBbIlIATL  yCTaHOBNeHHbIX [1/IK B cooTBeTCT-

s ¢ ['OCT 12.1.005.
6.4 BpeaHoaeHcTBylolIMe BellecTsa noayiexar cOopy U yTuJIM3aliiy B

COOTBETCTBUU C YCTAHOBJIEHHLIMU NpaBHIIaMMU.
0.5 J1ononHUTENbHBIX TPeOOBAHUIN 1O DKONOTHYECKOU 6e30MacHOCTH

He TpeIbABISETCS.

7 TpeOoBaHUs K KBAJIH(PHUKALHH ONEPATOPORB

K BBINMOJHEHHIO M3MEPEHUH U 00pabOTKe UX pe3ynbTaToB JOIYCKa-
FOTCS JIMIA C BBICIUUM MPOPECCHOHAIBHBIM 00PA30BAHHEM HITH CO CPE/I-
HUM NpoeCcCMOHalbHBIM 00pa3oBaHUEM M CTaxkeM paboThl B Jaboparto-

pHd HC MCHCC 1044, OCBOMBUIHC MCTOAHKY.

8 Yci0BHA BbINOJIHEHUA U3MEPEeHHH

[lpy BHINOJIHEHUU U3MEPEHUN B JIaDOPATOPHU JOJKHBI ObITh CODJIIO-
A€Hbl CACAVIOIHE YCIOBUSA:

- TeMneparypa okpyxawuiero Bo3ayxa (22+5) °C ;

- atMocepHoe nasaeHue ot 84,0 no 106,7 xIla (or 630 no 800 mm pr.

CT.);

- BJAXXHOCTb BO3Jyxa He 6osee 80 % npu 25 °C;

- HanpsbkeHue B cetd (220+10) B;

- 4YaCcTOTa NEPEMEHHOr0 ToKa B ceTy nmurtanus (S0x1) I'w.

9 O100p u xpaneHue nNpood

Otbop npo6G npous3BoauTca B cooTBeTcTBUM ¢ ['OCT 17.1.5.05 wu
[TOCT P 51592. Ob6opyaosaHue Aag 0TO0pa npod AOCIKHO COOTBETCTBO-
gaTh [OCT 17.1.5.04 u T'OCT P 51592.

10
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Mewaroitiee BIMSIHUE B3BELWIEHHBLIX U KOJUIOMHBIX BELLIECTB YCTpa-
HSIOT MNpPeABAPUTENBHBIM (QuibTpoBaHueM MpoObi. [lpodbi GUIALTPYIOT
yepe3 MeMopanHbiit uiabTp ¢ auametrpom nop 0,45 MKM, OYHLICHHBIH KH-
nauesueM B TeueHue 20 MuH B | %-HOM pacTBOpE COMSHOH KHCJIOTHI W
JABYKPATHbIM KMIISITYEHNEM B OUIM CTUAINPOBAHHON BoAe. IlepBble nopuuu
¢uaprpara ordbpacbiBalOT. PUnbTpaT NOAKHUCISIOT KOHLEHTPHPOBAHHOH
CONSIHOM KMCJIOTOH M3 pacyeTa S cM> Ha | AM° BOAbI U XpaHAT A0 aHaJn3a
B NTOJIUATHJICHOBOM T10OCY €.

10 IToAroToBKA K BLINOJHEHHIO H3MEpPEHU H
10.1 IlpuroroB/ieHHe PAaCTBOPOB H PeaKTHROR

10.1.1 PacTtBOp HUTpATa PTYTH C KOHLIEHTPALlMEH UOHOB PTYTH | /oM’

B MepHY1O K0JIOY BMECTUMOCTBIO 250 SV coaepxkallyo 50 cM® TpH-
AVWCTUJIMPOBAHHON BO/bI KOJHUYeCTBEHHO nepeHocart 00,4270 r nurpara
pTtyTd ( H2(NO3),'H,O) 1 0,5 M’ KOHLUEHTPUPOBAHHON a30THOW KUCJIOTHI,
U 1OBOAAT O0BEM pPACTBOpa A0 METKHM Ha KOJIOE TPUAWCTHUIIUMPOBAHHOM
BOJIOH. XpaHsAT He 0oJiee 6 Mec.

10.1.2 PacTBOp COJISIHOM KUCTOTHI, 1:]

K 200 cm’ TPUAUCTHIIMPOBAHHON BO/IbI J00ABASIOT NpH NEepeMeliu-
sanun 200 cM° KOHUEHTPHPOBAHHON COMAHON KHCAOTbL. XPAHST B MJIOT-
HO 3aKpbITOH TOCYAE.

10.1.3 PactBOop consinoit kHcnoThl, 0,3 Yo-HbiH

K 250 cm” TPUAUCTU/UIUPOBAHHON BOAb! A00aBAAOT 2,5 CM° KOHLIEH-
TPUPOBAHHOM COJISHOH KHMCJIOThI H NEPEMELINBAOT. XPAHAT B IUIOTHO 3a-
KPbITOW TOCYJE.

10.1.4 PacTBOp CEPHON KUCIIOTbI, 1:5

K 50 e’ TPUAUCTUIJIMPOBAHHONW BOAbLI JO0ABIAIOT MIPU MEPEMELLI K-
gaHun 10 cm’ KOHUEHTPHUPOBAHHOW CEPHONH KHCJIOTbI. XPaHST B MJOTHO
3aKPBITON NTOCYAE.

10.1.5 PacTBOp nepokcuaa Boaopoaa, 3 %-Hblk

K 10 cM’ TpUAKCTHILIMPOBAHHOM BOAbI 100aBASIOT | cM® nepokcuaa
BOAOpO1a. PACTBOP I"OTOBAT B JICHb UCIIOIb30BAHKS.

10.1.6 PacTtBOp ruapokcuaa Hatpus, 235 Yo-Hbll

B 150 cm” TPUAUCTUIUTUPOBAHHON BOALI pacTBOPAIOT S0 I TMAPOKCH-
13 HATPHUS. XPAHAT B IJIOTHO 3aKPbiTOW MOJAUITUIIEHOBOH NOCYIE.

11
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10.1.7 PacTBop ruapoxkcua HaTtpus, 4 %o-Hblit

B 200 cM’ JUCTHITHPOBAHHOM BO/IbI pacTBOPSAIOT &8 I' THAPOKCHUIA Ha-
TpUs. XpaHsT B [JIOTHO 3aKPbITON MMOJIMATUIICHOBOH MOCY €.

10.1.8 PacTtrop nepmaHranara kanus, 10 %-ubiif

B 90 cm” 4 % pacTBOpa TUAPOKSHAA HATpUa pacTBopsroT 10 r nep-
MaHraHara Kanus. XpaHAT B CKJIIHKE U3 TEMHOro CTeKJja He 0oJiee | Mec.

10.1.9 buaucrularpoBaHHas Bo/ia

B crexyisiHHyto k0a0y annapara Ads NojydeHus OUAWCTHIIATA HAJU-
BAIOT JUCTHJJIMPOBAHHYIO BOJY, NO0ABASIOT 2-3 CM® ILETOYHOTO pacTBopa
MepMaHraHaTa Kajusi W OCYLIECTBJSIOT NeperoHkKy. XpaHsar He Ooee
10 aHEel B NONMATUIICGHOBOHW NOCY/LE.

10.1.10 TpuauctuaarpoBaHHas BOAA

DHANMCTUIUIMPOBAHHYIO BOY MOMEUIAIOT B MEPErOHHYK KOJIOY an-
napara Aas NOoAYYEHUs OUIHCTUINJIMPOBAHHON BO/Ibl M NEPErOHAIOT. X pa-
HAT He 6osiee 5 AHEl B MMOJAUITUICHOBOU NOCY €.

10.1.11 HachllueHHbIH pacTBOp XJIOPHU1a KaJusl

B 200 cM’ TPUMAXCTUIIHPOBAHHOH BOMbI, HAarpeToit 10 50-60 °C pac-
TROpsOT 60 I XJ0pyaa Kaiaus. PacTBOp 0X1axaroT ¥ OTAENSIOT OT 0CaIKa

NeKaHTaluen.

10.2 ITpuroroBjieHHe rpaayMpoOBOUYHLIX PACTBOPOB

10.2.1 O0uive ykazaHUAA
10.2.1.1 I'panynpoBouHbie pacTBOopbl Cu(ll) roToBST M3 cTaHIAPTHO-

ro odpasija HOHOB MEJU MUJIM U3 METAIIMUECKONH MENIU.

[Tpy ucnonp30BanuH CTaHAAPTHOIO OoOpa3zua nNpou3BoOAsIT pa3zdbagie-
HUE WCXOIAHOro pacTBOpPa B COOTBETCTBHMU C UHCTPYKUHEN NO €0 NpUMe-
HeHU0. MaccoBasi KOHLEHTpaUUs HOHOB MeIH B pa60qnx rpagypoBOY-
HBIX PaCcTBOPax JOMKHA cocTasnsTb 0,02 Mr/am’, 0,1 mr/am’ u 0,2 mr/am’.

[TpuroroBieHue rpagyMpOBOYHBIX PACTBOPOB U3  METAJIHUYECKOM
MEIU BhHIOJHSAIOT B COOTBETCTBUM ¢ 10.2.2.

10.2.1.2 I'pagyupoBouHbie pactBopbl Pb(Il) roToBST U3 cTangapTHOrO
00pa3ua HOHOB CBMHLA UJTH U3 HUTpATA CBUHLIA.

[1pn Mcnoap30BaHUK CTaHOAPTHOrO obpazua NpoU3BOAST pazdapie-
HUE MCXOJHOIo pacTBOPa B COOTBETCTBHH ¢ WMHCTPYKLMEH 1O ero mnpu-
MEHEeHHI0. MaccoBasi KOHLEHTpaUUs UOHOB CBHUHIA B paboyux rpamayu-
POBOYHBIX pacTBOpax AOJKHa cocTtasyisiTh 0,05 MI/AM” 1 0,1 mr/am’.

12



PJI 52.24.371-2007

[IpurorosjieHHE IpaiydPOBOUYHBIX PACTBOPOB U3 HUTPATA CBHMHIA Bbl-
[MOJIHSAKOT B COOTBETCTBUM € 10.2.3.

I'papynpoBouHbie pacTBOpbl CdA(Il) roToBAT M3 cTaHHapTHOrO 00pa3-
[1a MOHOB KaaMUA WIK N3 cyJibdaTa KagMusl.

" [Tpn Mcnonb30BaHUM CTAHAAPTHOrO oOpasia npou3BOAAT pazbaBlie-
HHE UCXOJHOI0 pacTBOpa B COOTBETCTBUU C HHCTPYKLUEH MO €ro npume-
HEHHIO. MaccoBas KOHUEHTpaUus UOHOB KaaMHus B pabovyux Ipajiyupo-
BOYHBIX PAcTBOPAaX A0JKHA cocTaBaaTb 0,02 Mr/am” u 0,1 mr/am’.

[TpuroroBJiecHHE TPalyMpPOBOYHBIX pPacTBOPOB K3 CyJbdaTa KajMHUS
BLITTOJIHSAIOT B COOTBETCTBUH ¢ 10.2.4.

JIng BceX rpaAyupOBOUYHBIX PacTBOPOB MOrpelIHOCTH, OOYCIOBJIEH-
Hbl€ MPOLEAYPOH MNPUIOTOBJIEHUSA, HE NpPEeBbLIWAOT 2 % OTHOCUTENLHO
NPUIIKCAHHOrO 3Ha4Y€HN MAaCCOBOHN KOHLIEHTPAIlUK METAJIa.

10.2.2 TIpuroToB/ieHUe rpaay UpoBOYHbLIX paCTBOPOB MEIH

10.2.2.1 OCHOBHOHM pacTBOp Cyab(ara MeJu C MacCOBOM KOHIIEH-
Tpauuei uonos Meau 1000 ME/IM

B 12 cM’ pactBopa cepHoil kucioThl (¢ 10.1.4) pacTBOpPSIIOT Npy Ha-
rpesaHuu 1,000 © MeTainueckol Meau, n100asngs no kanjsM 3 %-HblH
pacTBOp nepokcHaa BOAOpOAA. 3areM J00aBisiOT K pacTBOPY OKOJO
50 cM® TPUAMCTHIIMPOBAHHON BOAB! M KUNSTIT 10 MUH 1719 pa3pylieHus
n30bITka nepokcHaa Bojopona. llocne oxnaxaenus pacmop KOJIUYECT-
BEHHO INEpeHOCAT B MEPHYIO KO0y BMecTUMOCThi0 1000 cM® ¥ JOBOAST
ero o0beM NO METKY Ha koJ0€ TpUAUCTUIIMPOBAHHOM BOAOH. XpaHST B
NJOTHO 3aKpbITOH CKIIsiHKE ne donee 6 mec.

10.2.2.2 ITpOMEeXYTOUHBIA pACcTBOP CyJjbpara MeaU ¢ MAaCCOBOH KOH-
liIeHTpanue HWoHOB Meau 10 Mr/am’

Munetkol BMECTUMOCTbIO 1 cM” ot6upaloT 1,0 cM° OCHOBHOIO pac-
TBOpa CyJab(aTa MEN (cm. 10.2.2.1), nomewialor B MepHYIO KO0y BME-
ctumocThio 100 cM° M JOBOAST 06beM pacTBOpa 40 METKH Ha Kojabe
TPUJUCTHITHPOBAHHON BOJIOH. XpaHsT He 0onee 1 mec.

10.2.2.3 Pabounii pacTBOop cyabdhaTa Meau ¢ MacCOBOH KOHLEH-
Tpauueit nonHos meau 0,2 mr/am> (0,2 mxr/cm’)

[TuneTkoM BMECTHMOCTBIO 2 cM oT6HpaoT 2,0 cM’ NPpOMEKYTOUHOTI O
pactBopa cyiabdara mMean (10.2.2.2), nomewaitorT B MEPHYKO KOJ0y BME-
cTumocThio 100 cM” H 10BOAST 06beM pacTBOpa 0 METKH Ha KOJIGe TpH-
AUCTHJIIMPOBAHHOH BOAOH. PacTBOp roTOBAT B A€Hb NPUMEHEHUSI.

13
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10.2.2.4 Pabounii pacTBop Cyan;)am MEJIM ¢ MACCOBOH KOHLEHTPALIU-
eii mono meau 0,1 mr/am” (0,1 mMKr/cm).

[TuneTkoif BMECTUMOCTbIO | cM orouparot 1,0 M MPOMEXYTOYHO-
ro pacteopa cyib®ara Meau (cm. 10.2.2.3), noOMEIaT B MEPHYIO KOJIOY
BMecTHMOCTBIO 100 cM” U 10BOIAT 0ObEM pacTBOpa 10 METKH Ha KOJOe
TPUAUCTUIIMPOBAHHON BOAOH. PacTBOp roTOBSAT B ICHb NPUMEHEHUS.

10.2.2.5 Pabounii pacTBop cynbgara Meau ¢ MacCOBOM KOHLIEHTpaL K-
eii noHoB Meau 0,02 Mr/am” (0,02 MI{F/CM )

[Tunetkoil BMecTHMOCTBIO 10,0 cM” oT6HpatoT 10 cM” pabouero pac-
TBOpa cynb(ara Meau ¢ KoHueHtpauued 0,2 MKF/CM (cM. 10.2.2.4), no-
MELIAIOT B MEPHYIO KOJGY BMecTHMOCTbIO 100 cM U 1I0BOAST 00beM pac-
TBOpA A0 METKU Ha Koabe TPUAUCTUIUIMPOBAHHOW BOAONH. PacTBOp rorto-
BAT B IEHb TPUMEHEHHU .

10.2.3 IlpurotosiacHue rpaiyHpoOBOYHBIX pacTBOPOB CBUHI(A

10.2.3.1 OcHOBHO#l pacTBOp HUTpAaTa CBUHLA C MAaCcCOBON KOHIEH-
TpauMen MOHOB CBHHLIA 1000 Mr/am”

B 30 cm” TPUAUCTHITUPOBAHHOK BOJbl, COACpXKAILEH 2 cM®  KOHUEH-
TPUPOBAHHOHW a30THOW KWCIOThI pacTBopstoT 1,600 r HUTpaTra CBUHIA,
[PEABAPUTEINILHO BBICYUIEHHOIO B CYLMJIBHOM 1UKaA(Qy A0 MOCTOSHHOIO
Beca npu 100-105 °C, H KOJIHYECTBEHHO NMEPEHOCAT B MEPHYIO KOJIOY BMeE-
cTiMocThio 1000 cm”. O6bem pacTBOpa J0BOASAT 10 METKH Ha Koibe TpH-
NUCTUJUIMPOBAHHON BOAOH. XPAHAT B MJIOTHO 3aKPbITOH CKISHKE HE 0O-

nee 6 Mec.
10.2.3.2 TIpoMexXyTOo4YHbIi  pacTBOpP HUTPaTa CBUHLA C MAacCOBOMH

KOHLLeHTpauued MoHoB ceuHLa 10 MF/J],M3

[lunerkoii BMecTUMOCTbIO | cM> oT6upaloT 1,0 ¢M® OCHOBHOIO pac-
TBOpa HUTpata cBUHUA (cM. 10.2.3.1), noMewaroT B MEPHYKO KOJIOY BMe-
cTUMOCTBIO 100 cM”, cojgepxaiuyto 0,5 cM” KOHLIEHTPUPOBAHHON a30THOM
KMCJIOThI, B JOBOJAT 0OBEM PAcTBOpPA 10 METKH HA KONOE TPUIUCTHIIIIU-
POBAHHOM BOJOM. XPpaHAT B MJIOTHO 3aKPbITOM CKIIsIHKE He QoJiee | Mec.

10.2.3.3 Pabounii pacrBop HHTpaTa CBHHHa C MAacCOBOH KOHILICH-
Tpaluend HoHOB cBUHLA 0, | MO/ M (O | MKI/CM® )

[IureTKOM BMECTUMOCTBIO | CM OTGHpaPOT 1,0 cm HpOMG){(yTO‘JHOFO
pacTBoOpa HUTpara cBUHLA (cMm. 10.2.3.2), nOMEILAOT B MEPHYK KOJOY
aMecTHMOCTbIO 100 M’ U 10BOAST 0ObeM pacTBopa 10 METKH Ha KoJde
TPUAUCTUITMPOBAHHOM BOAOH. PaCTBOp rOTOBAT B ICHbL IPUMEHEHHUA.
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10.2.3.4 Pabouuit pacTBOp HHTpara CBUHIA C MAaCCOBOW KOHIECH-
Tpauueil HOHOB cBHHLA 0,05 Mr/am” (0,05 MKI/cM”)

[unerkoil BMecTUMOCTBIO 1 cM® ot6rparoT 1,0 e’ NPOMENKYTOUHO-
ro pactsopa Hurpara ¢suHua (cm. 10.2.3.3), noMewaroT B MEPHYIO KOOy
BMeCTUMOCTBIO 200 CM” 1 OBOAIT 00BEM pacTBOpa /10 METKU Ha Ko.J0e
TPUAUCTHILIIMPOBAHHOW BOAOH. PaCTBOp roToBSAT B A€Hb [IPUMEHEHH 4.

10.2.4 TlpurotoBneHue rpaly MpoOBOYHbIX PACTBOPOB KAAMMU S

[0.2.4.1 OcHoBHOW pacTBOp CyJibaTa KaJAMHUs C MACCOBOM KOHLIEH-
Tpauuei HoHOB kagmus 1000 mMr/am’

B MepHyto kon6y BmectumocThio 1000 cm’, comepxauyto 50 cm’
TPUAUCTHIIMPOBAHHON BOAbl U (.5 c™” KOHLIEHTPUPOBAHHON CEPHOH KH-
CJIOTbl, KOJUMUYECTBEHHO nepeHocaT 2,2810 r cynabdara xaaMuss U J10OBO-
AT O0BLEM pacTBOpa A0 METKW Ha Ko0JI0€ TpUAUCTUIIIIHPOBAHHON BOJOH.
XPaHsAT B [IJIOTHO 3aKPLITOM CKIISIHKE HE DoJiee 6 Mec.

10.2.4.2 TlpomexyTOUHbIH pacTBOp CyJb(paTa KaaAMHS C MacCCOBOH
KOHLECHTpauue noHoB kaamus 100 MF/JIIMB

[Munerkoii BMecTUMocTbio 10 cm’ ot6upator 10,0 cM’ OCHOBHOroO
pacTBopa cyab(arta kaaMus (cMm. 10.2.4.1), noMeiarT B MEPHYIO KOOy
BMecTUMOCTbo 100 cM’ 1 JoBoasT 06beM pacTBopa 10 METKH Ha konbe
TPUAUCTHIIIIMPOBAHHOM BOJON. XpaHAT He Oonee | Mec.

10.2.4.3 IlpomexyTouHbIH pacmog,a cyabdata kaAMuUs € MaCCOBOH
KOHUEHTpaUUer HOHOB KaAMUs | MIr/aMm

[uneTkoii BMecTHMOCTBIO | cM” ot6upatoT 1,0 c™” NMPOMEXYTOYHOTO
pacTBopa cyabdara xkagmusa (cMm. 10.2.4.2), noMewiaroT B MEPHYHO KO0JI0Y
BMECTUMOCTBIO 100 cM° B 10BOAAT 06BEM pacTBOpa 10 METKH Ha konbe
TPUAUMCTUIIJIMPOBAHHOH BOAOH. XpaHAT HEe Oosee 7 NHEN.

10.2.4.4 Pabounii pacTBOp CyJb(ara KaaMus C MACCOBON KOHLEH-
Tpalyei noHoB kagmus 0, 1 Mr/am> (0,1 MKF/CM3)

[Munerkoi BMecTMMOCTbIO 10 cM’ otGupator 10,0 M’ POMEKYTOY-
HOro pactBopa cyab(ara kaamus (cMm. 10.2.4.3), noMellaloT B MEPHYIO
KO0y BMecTUMOCTBIO 100 ¢M™ M 10BOAST 0Ob-eM pacTBOpa 10 METKM Ha
KOJIO€ TPUAUCTHUIMPOBAHHOW BOAOH. PacTBOp roToBST B ACHb NMPUMEHE-
HUS.

10.2.4.5 Pabouuit pacTBOp cyJ/ib(paTta KajaMus C MacCOBOM KOHLIEHTpa-
1tieil noHoB kaamus 0,02 Mr/am” (0,02 MKF/CM3)

[Munetkoi BMeCTUMOCTBIO 10 M’ otouparot 10,0 cM” pabo4ero pac-
TBopa cyabara kaaMua (cMm. 10.2.4.4), nomewaroT B MEPHYI0 KOJOyY
BMECTUMOCTbIO SO cM° H JOBOAST 0OBEM pacTBOpa A0 METKH Ha Konbe
TPUAUCTUIINMPOBAHHON BOAOH. PacTBOp roTOBAT B A€HDb NPUMEHEHHUA.
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10.3 TpebosaHHA K IPOBeAeHUIO H3MEPEHHU i

10.3.1 IlporpamMmoii paboTb! NMOJYaBTOMATUYECKOro aHaJIM3aTona
MBA-3 npeaycMoTpeHa 37eKTpOXUMUYEcKas percHepaumns NnOBEPXHOCTH
padbouero 3aeKTpoAa B LUKJIE U3MEPEHUS ANS OJIHON TPOObI.

10.3.2 Bkaroyenue padouero anekTpona B pabOTy U BBeaeHHE NPOOkI
H 100aBOK NpOU3BOAAT NpH paboTte ananuzatopa MBA-3 B pexxuMe pere-
HepaUMH C 11eJIbI0 YCTPAaHEHHS NOMEX B PE3YNbTAaTe HEKOHTPOJIHPYEMOTO
BbIIEPK KM BAHHUS 3JEKTPOAA NPU NMOCTOSHHOM NOTEHLiHaJIE.

10.3.3 YucTtoTy TNPUMEHSEMON NMOCY/Abl U PEAKTHBOB KOHTPOJUPYIOT
npoBeaeHuem u3mepeHuss AC (oHOBOro 3ektTpouta (Xoa0CToi OmbIT).
Bennunna AC X010CTOro onbita A0MKHA ObITh HE 60.Jee nososuubl AC
aHanu3upyeMor npodel. ONTUMaNbHBIMHU SIBJISIKOTCA TaKoe Ka4ecTBO pe-
aKTHBOB ¥ YMCTOTA NMOCyAbl, koraa obecneuusaecrca AC dbonoBoro 3nek-
TPoJiuTa, ONU3KUH K HYI10. B NpOTUBHOM Cllyyae yCTAHABIMBAIOT MPHYH-
HY 3arpsi3HEHHA U YCTPAHSAIOT e¢.

10.3.4 Tlpu pabore Ha noasiporpade [1Y-1 perenepauuto noBepXxHO-
CTU pabodero snekrpoaa nocie HimepeHus AC NMPOBOAAT CAEAYIOLUM
00pa3om. YcTaHaBAKBAKOT Ha noasporpade BpeMs 3aACPKKH MOTeHLHaa
0,1 ¢, BKNIOYAKOT MArHUTHYIO MeEIIajKy A1 MNepeMEllBalUsd UCCIie-
AYEMOr0 pacTBOpa B JJIEKTPOJIH3EPE, BbIAEPKUBAKOT JJIEKTPOJ B TAKOM
pexume 2 MHUH U NOBTOPAIOT usMepeHde AC. HenocpeactBeHHO nepen
HimepeHueM AC HeoOxoauMa BblAepKKa 3NEKTpoanTa be3 nepeMellyBa-
HUA B TeueHue 30 c.

He3aBuCHMO OT HCMOJb3yeMOro npubopa IpH nepexoje K aHajauiy
HOBOH MpoObl HEOOXOAKMMO TOpEL INEKTPOAA MEXAHUUYECKHU OTMOJIMPOBATH

Ha OyMaXHOM (PUJIbTPE A0 YCTpaHEHUs BUAUMBIX UApalidH U TUIATEIbHO
OOMbBITL €ro TPUAMCTHIUIMPOBAHHOW BOAOW. KauyeCTBO 3a4UCTKH  3JIeK-

TPOJia CYWECTBEHHO BIMACT Ha BEIUUUHY AC U TOYHOCTL U3MEPEHHMH.

10.3.5 Tlpn peructpauru AC 31€KTPOXHMHUYECKOTO paCTBOPEHHUS Me-
M, CBHHLA U KaAMUs HEOOXOAUMO 3arpy0/siTb YyBCTBUTEILHOCTbL PEru-
CTPUPYIOLLErO NMOTCHUUOMETPA MO OCH OPAUHAT BCIKHU pa3, KOIJa BEJU-
yuHa AC npo6bl npeBbiCHT 45-50 MM, Bce usmepeHua ans oaHoit npoosbt
MPOBOAAT NPy OAHHAKOBOH YYBCTBHTE/ILHOCTH NOTEHLUOMETPA.

10.3.6 Jlas nojydyeHus AOCTOBEPHOIO pe3ynbTaTa PErucTpupyloT He
MeHee 3 u3MepeHud AC  IEKTPOXUMHYECKOr0 pPacTBOPEHUS MeENHU,
CBUHLA WM KaAMHS ¥ A1 OJAHOH TOYkM rpaduka OepyT CpeaHee 3HAUeHHe

AC.

16



PJ1 52.24.371-2007

10.4 YerpaneHne MellIaouero BJAUsHUA OprayuyecKnx Belecrs

10.4.1 OnpeAeNeHHIO MELWIAOT HAXOASIIMECS B NOBEPXHOCTHLIX BO-
Jax OpraHM4yeckHe COEAHHEHHUS [MPUPOJHOr0O U aHTPONOreHHOI0 NMPOKC-
xokaeHusa, kotopbie cs3zbiBaoT Cu(ll), Pb(ll) u Cd(ll) B xOMIIEKCH!
pa3IMYHON NpoYyHOCTH. g yCTpaHEeHHs 3TUX MELIAOILUX BIUSAHHNA pa3-
PYLLAIOT OPraHu4vecKyro MaTtpuly NpoObl NEKTPOXMMUYECKH uiin Y D-

00Ny4YCHHUEM.

10.4.2 Jlna pa3pylieHuss OpraHu4yeckoW wmarpuubl npodbbel Y-
obnyuernuem OepyT 20 Y AHAJIUZUPYEMO#H BOJbI, MOATOTOBAEHHON B CO-
OTBETCTBUM C paszlesioM 9, MOMeIaT B KBAPLEBYIO NPOOHUPKY YCTPOMCT-
Ba st YP-00ayHeHUsA U BKIIOYAIOT jamiy. Bpems o0ayyeHus npod aJis
KX A0ro BoAHOro OObEKTa YCTaHABAMBAKOT MHAUBHAYaANbHO. s 3T1oro
npoby o6ayuaioT B Tevenue 0,5; 1; 2; 3 4, onpeneasior B cepuu npod ¢o-
nep)KaHue Melu, CBUHLIA M KaAMU$ W OCTaHaBIMBAIOTCH HA MUHHMAIbLHOM
BpEMEHH, MPH KOTOPOM UX COAEPKAHME HE YBEIIHUNBAETCS.

10.4.3 JIng 3AEKTPOXUMHYECKOr0 pa3pylleHUss OpraHHYeCKOn MaTpH-
bl TpoObl COOMPAOT YCTAHOBKY AJI NMPOBEACHHS JNEKTPO/IM3a B COOTBET-
CTBHH C PMCYHKOM 3.

B crakaH BMECTUMOCTbIO SO cM’ BHOCST 2,5 cM’ pacTBopa cOJsSHOM
kucaoThl 1:1, 2,0 eM” 25 %-Horo pacTBOpa FUAPOKCHAA HATpus U 15,5 cM”
aHasu3upyemoli npodsl Boabl. HM3mepstotr pH nonyuennoro pacrsopa (pH
JOJIKEH COCTaBAATb 2-3) # B Ccliy4ae HEOOXOAUMOCTH KOPPEKTUPYHOT ero.
PacTBop NMOMELAIOT B CTEKJIO-YTNIEPOAHBIH THrEb YCTAHOBKH, BKJIIOHAOT
MAarHWTHYIO MeIlalKy W TMPOBOASAT DJEKTPOJH3 pacTBOpa B TEYEHHUE
15-20 MuH npu noreHuuane ot mwmoc 1,4 no nmaocl,5 B BrmouurtensHo U

Toke B Uenu 10-40 mA.
11 Boino.1HeHHEe H3IMEPEHMH

11.1 BpinoJiHEHHE H3MEPCHHH MACCOBbIX KOHUEHTpAaLHH MeaH,
CBHHLA M KaJMHA ¢ HCNOJIb30BaHueM anaaunsatopa tuna UBA-3 u3

O HO# NpoodbI

11.1.1 Usmeperne AC Mean u CBMHLA B (POHOBOM DIEKTPOJIUTE

B xBapueBbid JJMEKTPOIU3EP DIEKTPOXUMHUUYECKOH SAYEHKH, TLLATEN b-
HO BbIMbITbIH KOHLEHTPHPOBAHHOHW CEPHOM KHCJIOTOH W MHOIOKparHo
NPOMbBIThIA TPUAWCTUIIIMPOBAHHON BOJIOH, noMeILaloT 8,38 cm” 0,3 %-Horo
pacTBOPA COJISIHON KUCA0TbI U 0,2 cM’ pacTBOpa HHTpaTa PTYTH.
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1 - pabouunit anekTpon (TUrens U3 CTEKIIOYIIEPOaa); 2 — BCIOMOTATE/IbHBIH
3IEKTPOA (NJIATUHOBAS CETKA); 3 - MUITIUAMNEpMETP; 4 -UCTOUYHHUK MOCTOAHHO-
ro TOKa; 5 - BONbTMETP; O - 3JIEKTPOa CpaBHEHUA; 7 — MarHUTHaA MeLlasIka.

Pucynok 3 - CxeMa yCTaHOBKU ANl NPOBEACHHUS BIEKTPOXUMUYECKOI
00paboOTKKH NpoO MOBEPXHOCTHLIX BOJ

BcnomoraTtenbHble €eMKOCTH M JNEKTPOJUTHUYECKHE MOCTUKU SUYEHKH
sanonHsaior 0,3 %-HbIM pacTBOPOM COJAHOW KUCHOThL. | padHTOBbLIH
IEKTPOA, MEXAHUUYECKHA OUUIUEHHBI Ha DUILTPOBANLHOU OyMare, omyc-
KatoT B asnexkTpoausep. l1naTMHOBBIA ¥ HACBILEHHBLIR XJlOpcepeOpsHbli
IEKTPOAb), CJIyXalllue BCIOMOTaTeIbHbBIM M IEKTPOAOM CpaBHEHHA,
ONYCKaKOT BO BCIOMOraTe/lbHbIC €MKOCTH. NIEKTPOJM3ep W BCIIOMOra-
TEAbHbIE EMKOCTH COCAUHSIOT EKTPONUTHYECKUMU MOCTHKAMMH.
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[TpoBoasT anexTposius npu noresuunane -1,0 B u nepeMelivBaHun B Teue-
Hue | MUH. AC (OHOBOIro 3NEKTPOAUTAE PErUCTPUPYIOT B CTAAUH 3JIEK-
TPOPACTBOPEHHUSA IMOJYUEHHOrO Ha paboUeEM JIJIEKTPOAE OCaKa IPU CKOPO-
CTH U3MeHeHud noteHuuana 0,4 B/c u koHeyHom noreHuuvane 0,1 B. Inga
pPacyeTOB UCIOJB3YIOT CPEAHEE 3Ha4YeHHE 3-X udmepennit AC.

11.1.2 U3mepenne AC MeIu ¥ CBUHLIA B 1pode

B pexuMe pereHepalyu 3eKTpoJa B JJIEKTPOJIM3EP SAUYEHKU BBOIAT
nocJjieaoBaresibHo 1,0 cM” aHAIM3UPYEMOH NpoObl, 00PabOTAaHHOH B COOT-
BeTCTBUM ¢ 10.4.2 unn 10.4.3, n aBe 100aBKU I'paJilyupOBOUYHBIX PACTBOPOB
Cu(Il) u Pb(Il) B cooTBeTCTBHH ¢ pekoMeHAauuIMy Tadbauubl 2. [loche-
JOBATE€NbHO PETUCTPUPYIOT BENHMUUHY AC KaKJI0ro aHAJIM3UPYEMOTO pac-
TBOpa 3 pa3a B YCJIOBHSAX, aHaNlOruunbix 11.1.1.

11.1.3 U3mepenne AC kagMus B POHOBOM DJIEKTPOJIHTE

3a BeauunHy AC xaamMus B (DOHOBOM 3JIEKTPOJUTE NPHHUMAKOT €ro
3HAYCHUE, UIMEPEHHOE B COOTBETCTBUM C 11.1.2 (OJTHOBPEMEHHO C U3ME-
peHrueM AC Meau U CBUHIA CO BTOPOH J00ABKOM).

11.1.4 Usmepenne AC kaamus B ipo0de

B pexxuMe pereHepauny dJieKTpoaa B JJICKTPOJMU3ED SYEHUKU BBOIAT
nociegosarebio 4,0 cM” aHaM3upyeMon npodbl, 00pabOTaHHOH B CO-
orBeTcTBUU ¢ 10.4.2 unm 10.4.3, u nBe n00aBKU rpajyupoOBOYHOrO pac-
tBopa Cd(Il) B COOTBETCTBUHU ¢ peKOMEHAALMAMU TAOIULbI 3.

[locnenoBaTelIbHO PErucTpUpYOT BelMUMHY AC Kaxaoro aHallu3u-
pyeMoro pactBopa (npoObl, npodbl ¢ NMEPBOM M CO BTOPOW A00ABKAMM)
3 pa3a B ycnoBusX, aHajorwunbix 11.1.1. J{ng pacyeToB KWCMOJIB3YIOT
cpelHee 3HadeHue Tpex uzmepedHuin AC.

Tabnnua 2 - Pekomenayembie 00beMbl Irpaay UpOBOYHBIX PACTBOPOB MeE-
AV, CBUHUA W KaaMus ([IpH oNpeaeNeHnH KaiMHs B OTAENbHON Npo0e)

Me- JnanasoH O0beM a00aBku rpaayupo- | KoHueHTpauus rpa-
TaJl H3MEPAEMbIX . BOUHbLIX pacTBOPOB, cM” IYPOBOUYHBIX pac-
KOHLIGHTPALMH, MKT/aM’ I nobaBka 2 no0aBka | TBOpPOBR, MKr/cM’
Menp Ot 0,5 1o 2,0 Braoy 0,1 0,1 0,02
Cs. 2.0 10 5.0 Bru11OU4. 0,2 0,2 0,02
CB. 5,0 no 10,0 BxttOH. 0,1 U,1 0,1
CB.10,0 no 30,0 sxurou. 0,1 0,1 0,2
CBu- Ot 2,0 10 7,0 BK/IHOU. 0,1 0.1 0,05
Hel] CB.7,0 no 15,0 BxJtou. 0,1 0,1 0,1
Cg.15,0 1o 30,0 BKTHOMU. 0,1 0,2 0,1
Kan- Ot 0,1 a0 1,0 Bxtoy. 0,1 0,2 0,02
MH I Cg.1,0 10 3.0 BxmOU. 0,1 0,1 0,1
CB.3,0 10 5,0 Bx/IIOY. 0,1 0,2 0,1
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Ta onpua 3 - O0ObEMBI rpajlynpoBOYHbIX pacTBOPOB KaJMHUs (an onpe-
AECJICHUN KaaMUsa COBMCCTHO € MCIAbIO U CE’!HHLIOM)

ﬂuanazcm Oo6beMm HOGaBKI/I pa- KOHueHTpa- KOHueHTpaHHH Kana-
UMepsae- AYUPOBOYHBIX pac- LUHA Ipagypo- | MUA B GHATU3UPYEMOM
MbIX KOH- | TBOPOB, M’ BOYHBIX pac- pacTBOpe, MKI/AM
neHTtpauud | 1 nobas- | 2 nobaBka TBOPOB, | nobas- | 2 nobaBka
KaaMuA, Ka MKr/cm’ Ka
| MKF/aM’ - ! |
Ot 0,] no 0,1 0,2 0,02 0,14 0,43
1,0 BK11OY. | N
Cgs.1,0 no 0,1 0,2 0,1 0,71 2,14
5,0 BK/TIOY. | N
Cg. 5,0 no 0,2 0,2 0,1 1,43 2,86
10.0 Bkm1OM.

L - [ i i L i i

11.2 BpinosiHeHHe HM3MEpeHHH MAaCCOBOH KOHUEHTPALMH Menu,
CBHHI2 M KaaMHf ¢ HCI0Jb30BaHHem aHanuzaTropa UWBA-3 B
OTAEJBHbIX NIPOdAX

11.2.1 U3mepenue AC B JOHOBOM 3JIEKTPOSIHTE

B KBaleeBblﬁ JJICKTPOJIM3CP JJTCKTPOXUMUYECKON SAYEHKU, TILATEb-
HO BbIMbITbIH KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTOU U MHOI‘OKpaTHO
MPOMBITHIH TpHﬂHCTHHHHpOBaHHOH BOJAOH, nnometaror 7,3 cM” (npn Onpe-
NESIEHUHU Meau), 8.8 M (Mpu onpejelieHuy cBMHLA) UK 5.8 M’ (npu on-
penenennn kaamusi) 0,3 %-HOro pacTBopa cosisHOM KuciaoThi U 0.2 cMm’
pacTBOpA HUTpaTa PTYTH.

BcnomorarejbHbie €MKOCTH U MICKTPOIUTHYECKHE MOCTUKH SUYEHUKH
3an0aHsOT 0,3 %-HbIM pacTBOPOM COJISIHOR KUCIOTHI. ['paduTOBbIH Dek-
TpOoad, MCXAaHHYCCKH O4YHUILICHHDbIH Ha d)l»mb’rpo[gaﬂbﬂoif] 6ymare? ONYyCKaroT
B 2JckTponu3ep. [LnaTuHOBBIA W HACBIWEHHBIH XJOpcepedpsaHbIi AeK-
TPOIbI, ClyXKalluc BCINOMOTdTCIIbHbIM H JJICKTPOAOM CpPABHEHHUS, OMYCKa-
FOT BO BCNOMOIrartcJibHbIC CMKOCTH. 9ﬂeKTp0nH3ep U BCIIOMOrarejbHbIC
EMKOCTH COE€AMHSIOT JJIEKTPOJHTHYECKUMH MOCTHKaMU. T1poBOAsT 3J1eK-
Tpoau3 npu norenynane munyc 0.9 B, munyc 1,0 B uan munyc 1,1 B
Npy ONpeacJiCHMn Meay, CBHHLA H KaIMys COOTBETCTBEHHO U NepeMe-
muBaHun B TeueHue 1 MuH. AC (POHOBOIO 37eKTpONINTa PETUCTPUDPYIOT B
CTA/IUM JIEKTPOPACTBOPEHHS MOJYUEHHOIO Ha paboUyeM NEKTPOJIE OCa/l-
Ka NpH CKOPOCTH M3MEHeHus norteHuuana (L4 B/c U KOHEUYHOM NOTEH-
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unane 0,1 B. ng pacyeTroB UCIOAb3YIOT CpeAHEE 3HAUCHUE TPeX U3Mepe-
Hun AC.

11.2.2 U3mepenue AC Meau, cBUHLA UM KaaMus B mpodax

B pexume pereHepaudu 3JeKTpPojia B NIEKTPOJIU3Ep SAYEHKH
BBOOSAT MOCJEA0BATENbHO 2,5 cM® (npu onpeaeieHuu Meau), 1,0 t™ (ipu
ONpeAcACHUHM CBHHLA) Uin 4,0 M (Npy Oonpeae/ieHUH KaJMusl) aHajlu-
3upyemoi npodwl 00paboranHo B cOOTBETCTBUH ¢ 10.4.2 nam 10.4.3, wu
NBe 100aBKkH rpaayupoBoyHbsix pactsopos Cu(ll), Pb(ll) nau Cd(Il) B co-
OTBETCTBHUM C peKOMeHAalussMU Tadjulbl 2. [locieaoBaTenbHO perucT-
pupyroT BeJquuuHY AC KaXJI0ro aHajlu3UupyemMoro pactBopa 3 pasa B
YCJIOBUAX, aHanoruyubix 11.2.1. [Ing pacueTtoB UCNONB3YIOT CpeiHee 3HA-

qyeHHue Tpex usmepeHuit AC.

11.3 BpinoaHeHne M3MepeHUud MacCOBO KOHIEHTPAIIUH MEAH ¢
HCNOIb30BaHueM noasiporpadga I1Y-1

11.3.1 U3mepedue AC B POHOBOM BJIEKTPOIHATE

B kBapueBbId INEKTPOIIU3EP INEKTPOXUMHUYECKON AYEHKH, TIIATEIBHO
BbIMbBITbIA KOHLIEHTPUPOBAHHOH CEPHOM KMCIOTOM U MHOMOKPATHO HpPO-
MbITbIH TPUAHCTUJIMPOBAHHOM BOAOH, roMeuwaror 7,7 M (un 8,7 CM3)
0,3 cM" pacTBOpa COJIIHOHU KUCIO0TbI U 0,3 ™’ pacTBOpa HUTPATa PTYTH.

BcrnoMoraresibHble EMKOCTH U DJIEKTPOJIUTHUYECKUE MOCTUKU  3aMoJl-
HAIOT 0,3 %-HbIM PacTBOPOM COJISHOW KHUCJIOTbI. [ papuTOBLIH 3J€KTpOA,
MEXAHWYECKMA OUYMIICHHBIW Ha (UIbTpOBaibHOW OyMmare Jo yCTpaHeHWs
BUJAMMBIX LApanuH, ONYCKAIOT B JJIEKTPOaU3ep. HACBIILEHHBIA XJIOpCe-
pPeOpPSIHbIN W TJIATHHOBBIM 3ACKTPOIbl, CAYXKalLHE 3JEeKTPOJAOM CpaBHE-
HUSL B BCIIOMOTraTejbHbIM, ONYCKAlOT BO BCIIOMOraTejlbHble €MKOCTH.
DJIEKTPOJIM3EP M BCIOMOTaTe/lbHbIC €MKOCTH COE€NHHSIOT 3JEKTPOJIMTH-
yeCKMMHU Moctukamu. Ha monsporpadge IIY-1 ycranaBauBaroT auana3oH
Toka 0,5x10, auddepenuuposanne +10, aMnauTyay aHOAHON pa3BEPTKHU
1,3 B, Bua noasgporpadpuv - noCTOAHHO-TOKOBAS, CKOPOCTb M3MEHEHMS
NMHEHHOW pa3BepTku noreHuuana 0,10 B/c. BkaroyaloT MariuTHYKO Me-
[AJKY U TPOBOJAAT JJIEKTPOJIKM3 P MOTeHLKane MUHyC 1,2 B oTHOCH-
TeJIbHO XJOpCcepeOpsSHOro 371eKTpoia B TeueHHe | MuH. 3aTeM OTKJIKYaloT
MArHuTHY1 Mewaiky u uepes 30 ¢ peructpupyror AC (POHOBOro 3JieK-
TPOJUTA B CTaauU 2aekTpopacTBopeHus. AC (DOHOBOIro 3JeKTpoauTa pe-
TUCTPUPYIOT 3 pasa. [l pacuyeToB HCNONB3YIOT CPEJHEEC 3HAYECHHUE TPEX
U3MEpeHUid. Jlanee BKJIHOYAIOT MArHUTHYIO MELUAJIKY U TPOBOJST 3JICK-
TPOXUMUYECKYIO PEreHepalliO NOBEPXHOCTH pabouero 3JeKTpoaa.
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11.3.2 Uamepenne AC B ipobe

B pexume pereHepaunu 3JEKTPOAA B 3JIEKTPOJIH3EP AUYCHUKHA BBOAST
nocnenoBatepho 2,0 cm” aHanu3upyemoii npobel (unu 1,0 CM”, €CJTH KOH-
UeHTpallus Meau rnpespiiaet 10 MKT/IM” (001l 06BEM pacTBOpa B JIEK-
Tposiuiepe J0MkeH 6biTh npu 3tom 10,0 cM’) 1 ABe 100ABKU Ipasyupo-
BOUHOro pacreopa Cu(ll) B COOTBETCTBUM C PEKOMEH 1alusIMHU TabIHUbI 2.
[Tociieg0BaTeNibHO PErUCTPUPYIOT BEMHUYHHY AC KaXA0r0 aHalu3uPyEMO-
ro pacrsopa 3 pasa B YCJOBHUSX, aHajgoruuusix 11.3.1. s pacuetoB nc-
[0JIb3YHOT CPEAHEE 3HaUCHHE TpeX usMepenun AC,

11.4 BoinoiHeHne n3mepeHu MACCOBOH KOHIEHTPAIHH CBHHIIA C
HCNOJL30BaHBeM nossiporpadga I1Y-1

11.4.1 U3mepenue AC B (hDOHOBOM DJIEKTPOJINATE

B KBapueBblil JIEKTPOSIU3ED INEKTPOXUMHAUYECKON SUEHKH, TIATENbHO
BBIMBITBIH KOHUEHTPHUPOBAHHON CEPHOH KHCJIOTOH U MHOIOKparTHoO Mpo-
MbITBIH TPUANCTHAAUPOBaHHOK BojoH, nomewaor 8,7 cm” 0,3 %-Horo
pacTBOpa COJIAHOMW KUCHOTHI U 0,3 M’ pacTBOpPA HUTPATA PTYTH.

BcernoMorarenbHble €MKOCTY U 3JIEKTPOJIUTHYECKUME MOCTUKH 3aloJi-
HstoT 0,3 %-HOro pacTBOPOM CONISIHONH KHCIOTHI. [ pauToBbIld 371eKTPO,
MEXAHMUYECKU OYUILEHHBIH Ha (QUILTPOBAILHOW OyMmare 10 ycTpaHeHUs
BUAMMBIX LlapanunH, OMyCKarOT B JJEKTPOJau3ep. HachllUeHHbId Xjopce-
peOPSHBIA U MIATHHOBBIA 3MEKTPOAbI, CYXallKe INEKTPOJOM CPaBHEH U
H BCIIOMOTrarelbHbIM, OIYCKalOT BO BCIIOMOTaTeAbHbIE EMKOCTH.

NIEKTPOJIM3ED U BCTIOMOTraTejibHblE €MKOCTH COCAMHSAIOT 3JIEKTPOJIH-
THYECKUMH MocTukamu. Ha nonsporpade 11Y-1 ycranaBauparoT auana-
30H Toka 0,5'10, nuddepenumpoBanue +10, aMNIUTyay aHOOHOH pa3s-
BepTky 1,2 B, Buja noasporpapuu - NOCTOSSHHO-TOKOBASA, CKOPOCThb U3Me-
HEHHUs JIMHEeHHON pa3BepTku noreHuvana 0,10 B/c. BxmoyaroT Maruur-
HYX MELAJIKY U MPOBOAAT 3JIEKTPOAU3 NpU noTeHuualne Muuyc 1,1 B or-
HOCUTEJIBHO XJIopCcepeOpsiHOro 31eKTpoaa B TeueHue 1-2 MuH. 3ateM oT-
KJIOUYAOT MarHuTHyo Mewanky 1 uepe3 30 ¢ peructpupytor AC dhoHOBO-
ro 3JIEKTPOJMTA B CTaauU sliekTpopacTtBopetus. AC (pOHOBOTO 3JIeKTpo-
TMTa PErUCTPUPYIOT 3 pasa. [Lis pacyeToB UCHONL3YIOT CPEAHEE 3HAUCHUE
TpeXU3MepeHUH. Jlanee BKJOYAOT MArduTHYIO MeWanky U TOpOBOJSAT
ICKTPOXUMHUECKYIO PEreHEPALMIO TTOBEPXHOCTU pabOUEro 3eKTpoaa.

11.4.2 Usmepenue AC B npobe

B pexume pereHepauuny 2eKTpoJla B DJIEKTPOJIM3ED SUYEHKU BBO-
19T nocneaoBatenbho 1,0 cM° aHanu3upyeMok npobbl 1 Be 106aBKM rpa-

22



PJ1 52.24.371-2007

ayupoBoyHoro pacrtsopa Pb(ll) B cooTBeTcTBUM C pekOMeHAalUsIMU Tab-
nunbl 2. [locnenoBarebHO perucTpupyroT BeJiuMHy AC KaXxaoro aHa-
IU3UPYEMOI0 pacTBOpa 3 pas3a B YCJIOBUSX, aHAJOrMuHbIX 11.4.1. JTns pac-
4YETOB HCIMOJB3YIOT CpeliHee 3HaueHue Tpex uzMmepeHul AC.

11.5 BeinoJsiieHHe H3MEPEeHHH MAaCCOBOH KOHUEHTPALHHA KAJAMHUS C
HCHOJIbL30BaHHEM noJsiporpadga 11Y-1

11.5.1 U3mepenre AC B POHOBOM 3J1€KTPOJIUTE

B kBapueBbIl JJEKTPOJIMIED DJIEKTPOXUMHYECKOH SUEHKH, TUlATEb-
HO BbIMBITBIM KOHUSCHTPUPOBAHHOU CEPHOM KHCJOTOM H MHOTOKPATHO
MPOMBITBIA TPUAUCTHIUIMPOBAHHOW BOJAOW, TMOMeMaroT 3,6 cM” TPUH-
CTWIJIMPOBAHHOW BOJbI, 0,2 M’ KOHUEHTPUPOBAHHOW COJIAHOH KHCJOTbI
u 0,2 cm pacTBOpa HUTpaTa PTYTH.

BcnoMorarebHbIE eMKOCTH U MIEKTPOJUTAYECKUE MOCTUKU  3aMo)l-
HAtOT 0,3 Y%-HbIM pacTBOPOM COJIAHOK KHUCIOTbHI. | papUTOBBIN 3ACKTPOL,
MEXAHHYECKU OUMILEHHBIM Ha (PUABTPO- BAJIbHOM Oymare 10 yCTpaHEHHUs
BHJIHMbIX LlapalliH, ONYCKAT B 3JIEKTPOIAU3ED.

HacbilieHHBIN XJ0pcepeOpssHbIM M IJAaTUHOBbIA 3JIEKTPOIbI, CJYy¥Ka-
LKE AISKTPOAOM CPABHEHUS U BCNIOMOTATEJbHbIM, OIIYCKAKT BO BCIIOMO-
raTeJbHbIE €MKOCTH. DJICKTPOJU3EDP U BCIIOMOrare/ibHble EMKOCTH COE/IH-
HSAIOT JJIEKTPOJUTHUECKHMU MocTUkaMu. Ha nonsiporpade [1Y-1 yctanas-
nuBaloT auana3od toka 0,5x 1000, aMniivTyay aHOAHOH pa3BeptkH 1,2 B,
BH/J nojsiporpa@uu - NepeMeHHO-TOKOBAsA C NMPIMOYroabHOi ¢opMoi Ha-
NpsDKEHUA, CKOPOCTb M3MEHEHUs JIMHEHHOW pa3BepTkd noTeHuyana /0
MB/c, amnauTyaa Mmoayisuuu nepeMmeHHoro toka 40 MmB. Bkmouatot mar-
HUTHYO MELLIAJIKY U MPOBOAAT JJIEKTPONU3 NpH noteHyuane -1,1 B oTHO-
CUTENBLHO XJIopcepeOpsiHOro 3neKTpoja B teueHHue 1-5 MUH. 3areMm OT-
KJKOUAIOT MAarHUTHYIO Mewanky U yepes 30 ¢ peructpupyror AC (hoHO-
BOIrO JJIEKTPONKTAa B CTQJUU IJNEKTpOpACTBOpeHHA. Jlajiee BKIIIOYAKOT
MArHUTHYIO MEUIaJKy W MPOBOJAAT 3JIEKTPOXUMHUYECKYIO pereHepaiuio
MOBEPXHOCTH padouero ziektpoaa. s pacyeToB HCHOAB3YIOT CpeaHEE
3HauUeHue 3-x uamepeHni AC.

11.5.2 U3mepenne AC B npobe

B pexuMme pereHepaldd 3JeKTpojJa B IJIEKTPOJHU3ED SSYEHKH BBO-
AT nocjeaonareibHo 6,0 M aHaTU3UPYyEMOH NpoObl U ABE 1O0ABKU I'pa-
ayvupopoyHoro pacrgopa Cd(ll) B cooTBeTCTBHU € pekoMeHAauusaMu Ta0-
nuubl 2. TlocnenoarebHO PErucTpUpyrOT BenrduHy AC Kaxjaoro aHa-
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JIU3UPYEMOro pacTBopa 3 pa3a B yCJOBHAX, aHanorMuumix 11.5.1. Insa
PacyeTOB HCMOJb3YIT CpeaAHee 3HaueHne Tpex uzMepenuii AC.

12 Boruuciienue ¥ opopMIIeHHE PE3YIbTATOB H3MEpPEHH i

12.1 Boruncienne pe3y/bTaTOB H3MEPEHHUH MACCOBOM KOHIEH-
TpAU MU Me/JH H CBHHLA

Jliag pacueta KOHUEHTpauud MeAW U CBUHHA B aHANU3UPYEMOH Mpo-
Oe cTpoAT rpauiky 3aBUCUMOCTH BenuuuHbl AC oT 0O0beMa BBEJIEHHBIX B
YIEKTPOJIH3ep pabounHX paCTBOPOB Cyab(hara MEU U HUTpATa CBUHLA.
ITo ocu abcuuce oTknaabIBalOT 00BEM BBEAEHHBIX B 3JIEKTPOJIU3Ep 100a-
BOK paboumx rpaayupoBounblix pacteopoB Cu(ll) u Pb(Il) V,, cM’, a no
OCHM OpAMHAT BenauyuHy AC, MM, COOTBETCTBYIOLIYIO UCXOAHOM npode Bo-
Abl U pobe ¢ nepBOl U BTOPON n00aBKaMul ONpPEACasIeMOro Merania 3a
BbIueTOM 3HaueHUs AC (POHOBOTO 3JIEKTPOAUTA (PUCYHOK 4).

M3 nosy4yeHHbIX 3aBUCHMOCTEH HAXOAdT rpa@UUecKd BEJUYMHY OT-

pe3ka " a,, ", OTCEKAEMOro Ha OCU abCLMCC W XapaKTepHU3YIOWEro Coaep-

YKaHHUE OMNPEAE/ISIEMOro MeTalla B aHaJlu3upyemMol npode.
MaccoBbi€ KOHLEHTPALUY MEAM U CBUHLIA B aHAJIM3UPYEMOii nmpode

3
BOIbI X, MKI/AM™, BBIUUCISAIOT 10 (hopMmye

Dyse -C,-1000
Xl = V + CO ) (2)
rae a,, - BEM4MHA OTPE3Ka, HalicHHas 13 rpadukoB 3aBucuMocteii AC

OT BBEIECHHOI'0 O0OBLEMA rpaJlyMpoOBOUYHLIX paCTBOPOB CYJiba-
3
Ta ME€JH U HUTpATa CBUHLA, CM;
C - KOHUEHTpaLKs MEAH Y CBHHLA B I'PA/lyHPOBOYHbBIX  PacTBOpAXx,

HCTIONb3YEMBIX ISl 106aBOK, MKI/CM’:
V - 00beM npoObl BOABI, B3STbIA A5 aHAIM 34, CM3;
C, - monpaBka, KOMIIEHCHPYIOLLIAA CUCTEMATUUECKYIO MOTPEILIHOCTD
(cM. Tabnuuy 4).
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Vra CM’

PucyHox 4 - 3aBUCHMOCTS aHAJIMTUYECKOTO CUrHana oT 00beMa BBEIIEHHbIX B
YIEKTpOaN3ep rpaayupoBouyHsix pacteopoB Cu(ll) u Pb(1I)

Tabnuua 4 - 3HayeHus nonpasok C, 1J1s pa3HbBIX BAPHMAHTOB BBINMOJHEHUS

U3MEPEHHH
Bapuaur OnpenenseMbIi JInamnazoH uzme- 3HAUECHHE MO-
BBITIOJIHEHHUS METaJLT psieMbIX KOHLEH- npaBku C,
H3MEPEHU M TpalvH, MKT/ M MK/ M
MN3MmepeHune Ha Menb 1,0-5,0 - 0,3
aHaIN3aTope ¢B. 5,0 - 15,0 0
HMNBA-3 cB. 15,0 - 30,0 + 1,2
U3 0AHOU npoObl | CBUHEIL 2,0 -10.,0 0
¢cB.10,0 - 25,0 + 1.0
H3mepeHue Ha Menb 0,5 - 30,0 0
aHanu3zaTope ‘
MBA-3 CBUHel 2,0-12.0 {
B OTOE/ILHOH
1npooe
M3mepeHre Ha Menb 2,0 -5,0 - 0,2
nojsiporpade cB. 3,0 — 30,0 0
11Y-1 | CBuHeL 2,0 — 20,0 | 0
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12.2 BoiuHcaeHUde pe3yabTATOB H3MEPEeHHI MacCOBOH KOHUEHTPAUH T
KagMus

J{ns pacyera KoHUEHTpaUUW KaAMHS B aHanu3upyemoit npobe npwu
BRINONHEHUN U3Mepenuil Ba nossporpade I11Y-1 iy B oraensHol npobe
Ha aHainn3atope UBA-3 cTposT rpaduky 3aBUcMMOCTH BenuuuHbl AC ot
00beMa BBEJIEHHBIX B 3JEKTPOJIM3Ep padOYUX pacTBOPOB Cynb(ara kaj-

MHUSI.
[To ocn abcumce OTKJIAABIBAOT 00BEM BBEAEHHBIX B 3JEKTPOJIH3EP

nobasok padbouux pacrsopor Cd(ll) B CM’, a 110 OcH OpJIMHAT - BEJIMYUHY
AC B MM, COOTBETCTBYIOLLYIO UCXOAHOMN Npobe Boabl U npode C MepBoi U
BTOpOH N00ABKaAMU OlpeAensIeMoro MeTtajla 3a BblYETOM 3HaueHUs AC
(POHOBOIO INEKTPOANUTA (PUCYHOK 4).

M3 noaydyeHHbIX 3aBUCUMOCTEH HAXOOAT rpauuECKH BEIUYHUHY OT-

pe3ka "g ", OTCEKaeMOro Ha OcH adCLUCC U XapaKTepPU3YIOLLEro CoAep-

KaHHE KaJAMHUs B aHAJIU3UPYEMOIi TTpo0oe.
MacCOBYIO KOHLIEHTpaLUIO KaJAMHUsA B QHAIU3UPYEMON Npode BObI

BBIYUCJISIIOT MO hOopMyJiaM

- IpU U3MepeHuu Ha 11Y-1

_ 1,,,2-.::11\/[ez -C_-1000

X2 V ’ (3)
- npu u3MepeHuu na UBA-3
a,, -C_-1000
X, = M2 va : (4)

rne X - MaccoBass KOHLEHTpaUUd KagMus B aHAIM3UPYEMOH npode
BOZIbI, MKI/IIM";
1,2 - KO3(ppUUUEHT, KOMIIEHCUPYIOUIUH CHCTEMATHYECKYIO  [1O-
FPEeUIHOCT:

a,,.,~ BEMHUMHA OTPE3Ka, HaiilcHHAd M3 IPaUKOB 3aBHCUMOCTEH

AC ot BBEJEHHOro odbema TIpagyupOBOYHBIX PacTBOPOB
3
CyJbdara KaaMus, CM’;

Cz' KOHLEHTpaLUsl KaJIMUSi B TPajiyUPOBOUYHLIX PacTBOPAX, HC-

3
MOJAB3YEMBIX 151 100ABOK, MKI/CM™;
y 3
V - 00beM npoObl BOAbL, B3ATHLIH /1 @aHANU3a, CM™.
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Jlng pacyeta KOHUEHTpPALMH KaAMHUSA B aHAJU3UPYEMOKH Npode mpu
BBITIOJIHEHUU W3MEpEeHHH Ha aHanu3arope MBA-3 u3 oaHoil npobObl ¢
MEJbKD U CBHHLIOM CTPOAT rIpaPukd 3aBUCUMOCTH BeJuuHHbl AC OT
koHueHTpauuu Cd(1l) B anexrponusepe.

[1o ocu ahcuuce oTknaasBaoT kKoAUeHTpauuu Cd(Il) B anekrponuze-
Pe B COOTBETCTBHH C BEJIMUMHOH BBEIAECHHBIX B HEro J00aBOK padouero
pacTBOpa B MKI/AM~ (Tabnuua 3), a no ocu OpJMHAT - BeJAUUUHY AC B MM,
COOTBETCTBYHOLLYK MPo0dE BOJIbl U NpoOE C NEpBOH U BTOPOH J00aBKaMU
KaaMHs 32 BbIYETOM 3HadyeHuss AC (OHOBOTO MIEKTPOJUTA (PHCYHOK 5).

M3 nony4eHHbIX 3aBUCHMOCTENH HAXOAAT rpa@UUYECKU BEIAHYUHY OT-
pe3ka "C'", oTcekaeMoro Ha ocd adCUMCC U XapaKTEPU3YIOLIErO KOHLEH-
TpaLHIO KaAMHS B AaHAJIM3UPYEMOM pacTBOPE.

Maccosy}o KOHUEHTpaUWIO KajJIMUsg B aHanusupyemoil npode Boabl X,
MKI/AM> , BBIYHCASIOT 110 hopMmyJie

X=36-C, (5)

rae 3,6 - koddpGUUHEHT, YUUThIBAKOIUN pa30aBiacHue npodbl B MPOLIECCE
aHaJIU34;

C’ - BenWuMHa OTpe3Ka, HaW/eHHas u3 rpaukoB 3aBucuMocTed AC

OT KOHLUEHTPALHUK KaJMHUS B IEKTPOJIU3EPe, MKI/IAM"

Eciau anst yCTpaHEHHUSt MEWAKOWIETO BIIMSIHUSL OPraHUYECKHUX BELLIECTB
NPUMEHSUIM 3JICKTPOXUMHUYECKYIO 00pabOTKy npoObl, B pe3y/ibTaT, pac-
CYMTAHHBIA MO dopmyaaM (2 - 5}, cieayeT BBECTH MOMpaBKy Ha pa30aB-
JICHUE NPOoObI - YMHOXKUTb HA KO3®GuuueHt 20/15,5 = 1,29.

AC, MM

20

10

0,63 C’ 0,27 0,63 Ceg MKI/AM
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PUCYHOK S — 3aBMCUMOCTb aHaIMTUYECKOTO curHana ot konuentpamun Cd (11)
B PACTBOPE IEKTPOXUMUUYECCKON AYECHKH

12.3 Pesynbrar usmepeHu B JOKYMEHTAX, NPEeAyCMaTpHBaIOUIUX €ro
* UICTI0JIL30BaHUE, IPEACTABISAIOT B BUIE

X £ A, mr/am® (P =0,95), (6)

rne X - cpeaHee apu(PMEeTUUECKOe 3HaUYEHUEe TpeX Pe3yJIbTaToB, Pa3HOCTD
MEXK/lY KOTOPbIMH HE TMPEBLILIACT Npejiea MOBTOPIEMOCTH T
(3,31 o,). [Ipu npesbllIEHUN Tipeaesa MOBTOPIEMOCTH CJIEAYeT
MOCTYNaTb B COOTBETCTBUU C 3.2 ;

A - XapaKTepUCTHKA MOrpeliHOCTH W3MEPEHUS JJI JaHHOW MAacCCOo-
BON KOHLEHTpALUKU HOHOB MEJHU, CBUHLA U KaaMus (Tadauua 1).

YucneHuble 3HA4YEHUA pe3yjbTata H3MEPEHHH AOIKHBI OKAHYH-
BaTbCsl LMU(PPOI TOro K€ paspsjga, YTO U 3HAUEHHUS] XAPAKTEPUCTHKH MO-

IPELIHOCTM.
12.4 JlonycTUMO NIpeACTaABATE PE3YJIbTAT B BUAE

)_( + A, (P=0,95) npu ycinoBun A <A, (7)

rae 4 A, —rpasullbl XapakKTepUCTUKH MOTPEIIHOCTH PE3YJIbTATOB U3MEPE-
HHUIA, YCTAHOBJIEHHbIE NMPU peajin3allu¥ METOAMKH B nabopa-
TOPUM U O0ECTIEYUBAEMbIE KOHTPOJIEM CTAOUIILHOCTU PE3YIib-
TaTOB N3MEPEHUI, MI/1M>.

[lpuMeuanuve - JlomyCTHUMO XapakTEPHCTHKY NOrPEUIHOCTH PE3YJ/IbTATOB M3-
MEPEHUI MMPH BHEAPEHUN METOAUKH B 1a00OpaTOpyMy YCTAHABJIMBATh HA OCHORE BbI-
paxeHus A,= 0,84'A ¢ mocnenayroLMM yTOUHEHHEM MO MEPE HaKomaeHus uHdopma-
AW B MPOUECCE KOHTPOJIA CTAOHIILHOCTH PE3YABTATOB U3MEPEHHUIA.

12.5 Pe3ynbrathl u3mMepeHns oPOPMIISIIOT MPOTOKOJOM UIJIM 3alUChIO B
XypHase, no popmaM, NpUBEAeHHbIM B PyKOBOICTBE N0 KavecTBY J1ado-

PATOPHUH.

13 KoHTpoJIb KA4eCTBA pe3yJibTATOB H3MEPEeHH i NPH PeaIH3aliN
METOIHKH B J1a0opaTopuy

13.1 O0omue NoJIOKeHUu s

13.1.1 KonTponb kauecTsa pe3yibTaToOB U3MEPEHUN NpU peau3auuu
METOJMKHU B J1aDOpaTOPHUK MpeayCcCMaTpUBAET:
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- OMEepaTUBHLIH KOHTPOJIb UCMOJHUTENEM TNPOLEAYPH BbIMOJHEHUS
HU3MEPECHUM (HA OCHOBE OLIEHKH MOBTOPSIEMOCTHA U MOIPELIHOCTH NPU pea-
JIM3aUMH OTLEJILHO B3ATOH KOHTPOJILHON Npoueayphl);

- KOHTPOJIb CTAOUJIBHOCTH Pe3yNbTATOB W3MEPECHUH (HA OCHOBE KOH-
TPONS CTA0OUNBLHOCTU CPEAHEKBAAPATUUECCKOIO OTKIOHCHUS NOBTOPIEMO-
CTH, BHYTpHUIA0OPATOPHOH NMPELUU3IHOHHOCTH, TOTPELIHOCTH).

[3.1.2 TleprOAMYHOCTbL KOHTPOJSI HUCIIOJHUTENEM MPOLUEAYDbI BbIIOJI-
HEHUS U3MEPEHUH, a TAKKE peaiu3yeMble NPOoLEAYyPbl KOHTPOJIS CTAOHJIb-
HOCTH PE3VJIbTATOB BLINOJHAEMbIX U3MEPEHUH PErJIaMEHTUPYHOTCS B Py-

KOBOJICTBE 10 KA4E€CTBY J1a00paTOpH 4.
13.2 ANropuT™M ONePpaTHBHOIO KOHTPOJIS MOBTOPSAEMOCTH

13.2.1 OneparuBHBIN KOHTPOJb MOBTOPSIEMOCTH OCYLLIECTBIAIOT AJIA
KaXJ0ro U3 pe3yibTaTOB U3IMEPEHUH, NOJIYUEHHBIX B COOTBETCTBUH C Me-
TOAUKOH. 1515 3TOro 0TOOpaHHyo Npody BOJbLI ACASAT HA ABE YACTH, U Bbi-
[MOJIHSIIOT aHaU3 B COOTBETCTBUHU € pazacom 1 1.

[3.2.2 Pe3ysibTaT KOHTPOJBHOMN MPOLEAYPHI I, MI/AM’, PACCUMTHIBAIOT

no opmyJie
I = | Xnmx T Xmin ‘ 5 (8)
A€ Xmaxs KXmin — MAKCUMaJIbHBIH U MUHUMANBHBIA PE3YIbTATHl KOHTPO.Ib-
HbIX HM3MEPEHUH MAacCCOBOM KOHUEHTpAaMH METAJJIOB,

MI/M”.
13.2.3 [Ipeen MOBTOPSIEMOCTH T, MI/AM, PacCUHTHIBAIOT N0 hopMyJle

r, = 3,31 o, (9)
3 _
raie o, - NokKasaTesab NOBTOPSIEMOCTH METOIAMKHM, Mr/am™ (rabauua 1).

13.2.4 PesyapTar KOHTPOJILHOH NpPOUEAYPbl AOKEH YIAOBJIECTBOPATH
YCJIOBHIO

r. <r, (10)

13.2.5 I'lpn necobnogenun ycnopus (10) BbINOJHSAIOT €lle JBa H3Me-
PEHUS U CPABHHUBAKOT PA3HULY MEXKAY MAKCUMAIbHbIM U MUHHMAJbHBIM
pe3yjbTaTaMHU C HOPMATUBOM KOHTpOJIS paBHbIM 3,6°c, . B caydae no-
BTOPHOI'O MPEBbILIEHUS TIPeAca MOBTOPAECMOCTH, MOCTYNAKT B COOTBET-

ctBuu ¢ pazjenom S 'OCT P UCO 5725-6.
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13.3 Aaropurm oneparuBHOIO KOHTPOJSI NPOUEYPhI
BLINIOJTHEHMS M3MepeHMil ¢ MCII0JIb30BaHHEM MeT01a J00aBOK

13.3.1 KOHTPOJIb UCTIONHUTEIEM NIPOLEAYPbI BLIMOJHEHUA U3MEPEHU
MPOBOJAAT NYTEM CPABHEHUS Pe3YJIbTATOB OT/ICJLHO B3SiTOH KOHTPONbLHOM
npoueaypsl Kix ¢ HopmMaTuBOM KOHTPOJI K.

13.3.2 Pe3ynbTaT KOHTPONLHOM npoueaypbl K, MI/aM°, paccUuThi-
BAIOT M0 popMy.Je

K= | X' -X-C][, (11)

rae X' — cpeaHee apu(METUYECKOE pe3yabTaTOB KOHTPOJILHLIX H3Mepe-
HUH MAcCCOBOHM KOHUEHTpaUHMU ONpEaeIseMOro MeTtajlja B
11po0e ¢ U3BECTHOW N10DABKOH, MI/IIM;
X — cpenHee apHpMETHYECKOE PE3yNbTATOB H3MEPEHHH MAcCOBOI]
KOHUEHTpaUMK OMNpenenseMoro metanna B padoudeid npole,
M/ M
C — BeNMuuHa J00aBKH, MI/IM”.

3
13.3.3 Hopmartus koHTposis norpelnHoctd K, Mr/aM~, paccuMTbIiBatOT
o popmyne

K = \/(Aﬂ,)z +(Aﬂ)2 , (12)

rae A - 3HAUCHMS XapPaKTePUCTUKU MOrPEIHOCTH PE3y/bTaTOB U3Mepe-

HUA YCTAHOBJIEHHBIC B 1a00OPATOPUM NPU peaiu3alid METO/U-
KH, COOTBETCTBYIOWIME MACCOBOH KOHUCHTpALUUU ompeaesse-
MOTO MeTan1a B npobe ¢ 106aBKoit, MI/aM ;

Ax- 3HAYEHHUS XapaKTCPHUCTHKU NOTPEHIHOCTH PE3yJbTaTOB U3MeEpe-
HUH, YCTAHOBJICHHbIE B JIADOPATOPUUN MPU PEATU3ALUY METO-
JAUKH, COOTBETCTBYIOIIHE MACCOBOH KOHLUEHTPpaALUU Ofpeje-
ASeMOro MeTtaina B padoueii npobe, Mr/am-.

Ilpumevanne — JlonycTUMO 1)1 pacyeTa HOpMATHBa KOHTPONS MCIIONBL30BATh 3HA-
YEHUS XapaKTEPUCTHK NOTPEILHOCTH, MOJYYEHHbIE PACYETHBIM MYTEM

1o popMynam AMFO,SZI'AI.H Ax=0,84-A .

13.3.4 Ecyiy pe3ysnbTaT KOHTPOILHON NPOUENypbl YAOBIETBOPSET yC-
JTOBUIO

| K¢ = K, (13)
npoueaypy NPH3HAIOT YAOBIETBOPHUTEIbHOM.

30



PJI 52.24.371-2007

Ilpu HeBbinoaHeHnu ycaosud (13) KOHTPOJIBHYIO NMPOUEAYPY MOBTO-
psitoT. Ilpu MOBTOPHOM HEBBIMOJIHEHUHU YCIOBUA (13), BBIACHSIIOT NPUYU-
Hbl, TPUBOASILIME K HEYJOBJIETBOPUTENbHLIM pPe3yJibTaTaMm, U NPUHUMAKOT

MEPBI N0 UX YCTPAHEHHUIO.

13.4 [lepuoauvHOCTb ONEPATUBHOIO KOHTPOJISI UCITOJIHUTENIEM TTIPOLIe-
NAYPbI BLITIOJHEHHA W3MEPEHUH, a TaKXkKe peaju3yemMble MpOUCAYPbI KOH-
TpOJIA CTAOUJILHOCTH PE3YJIbTATOB BbIMOJHEHUS U3MEPEHUH perjaMeHTH-
PYIOTCS B PYKOBOJCTRE MO KAYECTBY J1a00OPaTOPUH.

14 IlpoBepka npuemM/ieMOCTH Pe3yJIbLTATOB, HOJY4Y€HHbIX
B YCJIOBHUSIX BOCNIPOM3BOAUMOCTH

[4.1 PacxoxacHue Mexay pe3ysibTaTaMHd U3MEPEHUM, MOJYUEHHBIMU
B IBYX 1abopatopusax, He JOJDKHO NMPEBBILIATh NPpeaena BOCIPOU3BOIUMO-
CTU. [1pu BBINOSHEHUHN ITOTO YCJIOBUSA NMpHEMIIEMBI 00a pe3yJibTaTta U3Me-
PEHUM U B KAYECTBE OKOHYATENBLHOIO MOXeET ObITh KCIOJIb30BAaHO HX 00-

liee CpeHee 3HauYeHue. 3HaueHUe npeaeia BOCNpPOU3BOAUMOCTU PACCYH-
TBIBAIOT 10 OpMYy.Jie

R= 2,77GR (13)

14.2 Tlpu npeBbILIEHUU Tpeaeia BOCOPOU3BOAUMOCTH MOFYT ObITh

UCIOJIb30BAHbl METOAbl OLEHKH MPUEMIEMOCTH PE3YyJbTaTOB W3MEPEHUM
corjacHo pazaeiy 5 'OCT P UCO 5725 - 6 uau MU 2881.

4.3 [IpoBepka NpUEeMJIEMOCTH MNPOBOAUTCH MPH HEOOXOAUMOCTH
CPaBHEHMSI PE3YJIbTATOB U3MEPECHUH, NOJYyUYEHHbIX ABYMS JIaOOPATOPHSMH.
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DeaepaabHas CJyK0a N0 THAPOMETECOPOJIOTHH
H MOHMTOPHHIY OKPYKAKUIEH CpeALI

FOCYJAAPCTBEHHOE YUPEXIEHHUE
«JTUAPOXUMHAUYECKHUHU HHCTHUTYT»

344090, r. PocroB-Ha-/{oHY dakc: (863)222-44-70
np. Crauku, 198 Tenedou (863)222-66-68

E-mail ghi@aaanet.ru

CBUAETEJALBCTBO
00 arrccralid MeTOAMKH BbITIOJIHeHU s uaMepeHuit Ne 20.24 -2005

MeTonrka BbLINTOJHEHUS HW3MEPECHUM MAaCCOBOW KOHLEHTPALMH MEJM,
CBHMHLIA U KaJMHS B MOBEPXHOCTHbIX BOJAX CYIUM MHBEPCUOHHBLIM BOJILT-
AMIIEPOMETPHYCCKHUM METOIOM,

pa3padoTaHHas [ 0CY1apCTBEHHbIM YUPEKIECHHEM «l MAPOXHMUECKN
MHCTHUTYTY (I'Y «I XH»)
U pernameHTupoBadHHas PJI 52.24.371-2007. MaccoBasgs KOHUEHTpaLUs
MEJIM, CBMHUA U KAJMHs B MOBEPXHOCTHBIX BOAAX CYyLIU. MeTOAHKA BbI-
NOJHEHUS U3MEPeHHW! MHBEPCHOHHBIM BOJIBTAMIIEPOMETPUYECKMM METO-
AOM,

arTectoBaHa B cooTBeTcTBUH ¢ [ OCT P 8.563-96.

ATTecTalud OCYLIECTBICHA MO pe3yJbTaTaM 3KCIIEPUMEHTAbHBIX HC-

CHEeNOBaHUH

B pe3ynbTare arTecTallMd YCTAHOBJEHO, UTO METOAUKA BLIMTOJTHEHUS
U3MEPEHUH  COOTBETCTBYET MPEABABAIEMbIM K HEH METPONOTHUECKHUM
TpeboBaHUAM U 00J1aZla€T METPOJIOTHYCCKUMH  XapaKTEPUCTHKAMH, NPU-
BEJICHHLIMY B Tabanuax 1 v 2.



Tabnuua 1 - lnanasoH M3MepeHU, 3Ha4E€HH XapaKTEPUCTUK NOIPELIHOCTH
U3MEPEHHH U €€ COCTABJIAIOILMX NTPH NPUHATON BepoATHOCTH P=0,95

Me-
Taan

Jlnanas3oH

U3MEPEHUN

MaCCOBbBIX
KOHLICH-
TpaLuH,

X, Ml{r/ﬂhi!}

Ilokasarenb
[TOBTOPAEMO-
CTM (CcpeaHe-
KBaapaTuue-
CKO€ OTKIJIO-
HEHue MNo-
BTOPAEMO-
CTH)

3
O,, MKI'/AM

Ilokaszarens | Tlokazatensb
BOCTIPOM3BO- | TPaBUIIbHO-
AUMOCTH CTH (rpaHu-
(CpeaHe- LIbI CUCTEMA-
KBajpaTtuye- | THYECKOH MO-
CKO€ OTKJIO- | IPelIHOCTH)
HEHUE BOC-
MPOU3BO M-
MOCTH )
Ggr, MKI/IM® | +A., MKI/aM’

Ilokazarens
TOYHOCTH
(rpaHvLbI

MOrpelIHo-

CTH)

+A, MK/ M’

M3mepenue ¢ ucnosnsiosaiueM aHanusaropa UBA-3 (13 o0aH0i npoObl)

Meab

Ot 1.0
0 25,0
BKJTIOU.

0,240,045 X

0,340,087 X | 0,240,056 X

|

0,740,183 X

CB.25.0 no
30.0
BKJTIOU,

1,4

2,4

1,8

l

5,3

|

Cru-
HELl

Cs. 2,0
0o 7.0
BKJIIOU.

0,1+0,07 X

0,240,12 X

0,8

0,640,22 X

Cn.7.0
40 12.0
BKJ1HOU.

0,1+0,07 X

0,2+0,12°X

1,1

0.6+0,22 X

Cg.12,0
0o 25.0
BKJTIOM.

0,9

1,6

1,1

3,4

Kan-
MUH

OT10.5
no 4.0
BKJIKOU.

0.1+0.1 X

0,140,17°X

0,10X

0,140,335 X

¢B.4,0
no 10,0
BKJIOY

0,4

0,7

0,6

1,5

M3mepeHue ¢ ucnoss3osadueM ananusaropa MBA-3 (B otaensHol npobe)

MCIb

Ot 0.5
a0 30,0
BKJTHOUY.

0,140,035 X

0,140,059 X

0,03 X

0,2140,12 X

CBHUHCL

Or 2.0
no 4.0
BKJIHOY.,

0,1

0,1

(0,2

0.2+0,09 X




Juanazon | IMoxazatens | [Tokasatens | INokazarenn | [Mokazarens
Me- | UBMEpEHUi | IIOBTOPSAEMO- | BOCNPOU3IBO- | NPaBHIILHO- TOYHOCTU
Taan | MaccoBbIX | CTH (CpenHe- AUMOCTH CTH (FpaHHu- (rpaHULibl
KOHiI€H- | KBagpartuue- (CpenHe- LIbI CHCTEMA- | TNOTrPeilHO-
Tpauuii, | CKOe OTKJ/IO- | KBaapaTuue- | THUECKOH No- CTH)
HEHUE M0- | CKOE OTKJIO- | [PELUHOCTH)
BTOPSAEMO- HEHUE BOC-
CTH) MPOU3BOIU-
MOCTH )
X, MKI/amM™ | ©,, MKF/IM® Gr, MKT/IM® | £A., MKI/IM” | +A, MKT/IM”
cB.4,0 0,03 X 0,056 X 0,5 0,2+40,09 X
nol2,0
[ BKJIOU.
kaj- Ot10,10 0,04 X 0,068 X 0,033 X 0,14 X
MU a0 3,00
BKJIIOY.
KaJl- ¢B.3,00 0,04 X 0,068 X 0,48 0,48+0,13 X
MU 1o 5,00 |
| BKJIOY. B
HM3mepetrue ¢ ucnosib3osaHueM noasiporpadga 11Y-1
vmenb | O12,0 no | 0,240,035X | 0,4+0,058 X | 0,24+0,041 X | 0,8+0,12X
30,0 '
BKJTEOY.
ceuHell | O12,0 o | 0,240,051 X | 0,3+0,092X | 0,240,059X | 0,74+0,19X
10,0
BKJTHOUY. B
¢B.10,0 no 0,6 1,0 0,8 2,6
14,0
BKJIFOUY.
cB.14,0 no 0,6 1,0 0,16 X 3,0
20,0
BKJIOY.
kan- | Ot 0,10 no | 0,01+0,03 X | 0,01+0,048 X 0,02 0,04
MU 0,30 {
BKJTIOU.
¢B.0,30 no | 0,01+0,03 X | 0,01+0,048 X ; -0,02+0,16 X | 0,04+0,12° X
1,00
BKJTHOY.
¢8.1,00 po | 0,01+0,03X | 0,01+0,048 X 0,13 0,04+0,12 X
3,00
BKJ1HOU.




Tabnuua 2 - JIuana3oH u3MepeHUl, 3HAUYEHUS NpPENEsSIOB IOBTOPSEMOCTU M
BOCTIPOH3BOJAUMOCTH NPH TIPHHATOM BepOATHOCTH P=0,95

Me-
Taan

JInanas3oH niMe-

PEHUH MAacCOBLIX
KOHLIEHTpALIM,

X, MKI/am’

[Ipenen noBTOPAEMOCTH
(114 ABYX pe3ybTaTOB
napajie/ibHbIX
H3MEPEHU )

r, MI/am’

[Ipenen
BOCTIPOU3BOAUMOCTH {115
ABYX PE3yJIbTAaTOB
U3MEPCHHN)

R, MF/aM’

M3mepenne ¢ ucnonb3oBaHnem aHanmsatopa MBA-3 (M3 onHo#M ipoOsl)

Menpb Ot 1,0 go 25,0 0,6+0,12 X 0,840,024 X
BIJIHOY.
CB.25,0 no 30,0 3.9 6,6
BKJTIOY.
CBHU- Cg. 2,0 10 7,0 0,3+0,19 X 0,5+0,33° X
HeLl BKJTIOU.
CB.7,0 no 12,0 0.3+0,19 X 0,5+40,33 X
BKJIIOY.
Cn.12.0 no 25,0 2.5 4.4
BKJIIOY.
Kan- Ot 0,5 no 4,0 0,340.3 X 0,3+4047 X
MUH BKJIKOY.
cB.4.0 10 10,0 1,1 1,9
BKJTIOU.,

M3mepeHue ¢ ucnons3osadueM aHanusaropa MBA-3 (B otnenbHO npobe)

Meab | Ot 0,5 no 30,0 0,2+0,097 X 0,2+0,16 X
BKJIIOY.
CBU- Ot 2,0 00 4,0 0,2 0,3
HeLl BKJTIOY.
cB.4,0 nol2,0 0,083 0,16 X
BKJIIOY.
Kaz- Ot 0,10 0o 3,00 0,11 X 0,19X
MU BKJIIOY.
cB.3,00 no 5,00 0,11'X 0,19°X
BKJIIOY.
H3mepenue ¢ ucnosb3oBaHueM nojsporpaga [1Y-1
Meab Ot 2,0 no 30,0 0,6+0,097 X 1,1+0,16 X
BKJTIOY.
CBH- Ot 2,0 g0 10,0 0,6+0,141 X 0,8+0,26 C
HeLl BKJIFOUY,
cB.10,0 no 14,0 1,7 2,7

BKJIIOY.




Jluanazon uzme- | l[lpeaen noBTopaeMocTH [ Ipenen

Me- pPEHUHU MACCOBBLIX | (1A ABYX pe3ynbTaToB | BOCMPOH3BOAHMMOCTH (/115
TaJll KOHLI@HTpAaLIYH, napajiieJbHbIX IBYX pPe3yNbTaTOB
H3MEPEHU) H3MepeHUi )
 Hell BKJTIOMY. )
Kan- Ot 0,10 no 0,30 0,03+0,83' X 0,03+0,13 X
MUA |  BKIIIOU. ]
¢8.0,30 no 1,00 0.03+0,83 X 0,034+0,13x
BKJTIOU. .
¢B.1,00 no 3,00 0.034+0,83 X 0,03+0,13 X
BIJTIOY.

[Ipu peanuzauuu METOIUKH B 1a00OpaToOpuu 00ECNIECUURAKOT:

-OlIePATUBHBIA KOHTPOJIb WCMHOJHHUTEEM MNPOUEAYPhl BbINOJHEHUSA
U3MEePEHUH (HAa OCHOBE OLIEHKHM MOBTOPSAEMOCTH, NOrPELIHOCTH MPHU pea-
NU3aUUY OTACNLHO B3STON KOHTPOJLHOW NMPOUEAYPbI);

- KOHTPOJIb CTAOUJILHOCTH Pe3yJIbTATOB U3MEPEHHHU (HA OCHOBE KOH-
TPOJAS CTaDUJIBLHOCTH CpEAHEKBAAPATHUYECKOTO OTKJIOHEHHS IOBTOPSIEMO-
CTH, CPCAHEKBAPATNYECKOrO OTKJOHEHHA BHYTPHJIADOPATOPHOH Npenu-
3HOHHOCTH, NOIPELLHOCTH).

AJITOPUTM OIEPATHUBHOIO KOHTPOJISI UCNOJHUTENEM NMPOLEAYPHl Bbi-
noJiHeHUs u3MepeHuid npueeaeH B PJ1 52.24.371-2007.

IleproAUYHOCTL OMEPATUBHOTO KOHTPOAS W NPOUEAYPbI KOHTPOJIS
cTabOUINbHOCTH Pe3y/bTATOB BbLINOJHEHUS W3MEPEHHUH PErNaMEHTHPYIOT B
PyKOBOACTRE 110 KayecTBY JadopaToOpuH.

Jlata sbraauu 15 HOSAOR#E 200 T e
el {j‘\\hi E JOI‘H

A.M. HukaHopog

u. Dg 1,,»*"‘r .
« LERELNE ;'Ej}' ol ; A.A Ha?)apOBﬂ



