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BBeaenue

Meabs M IUHK OTHOCATCS K JOBOJIBHO PacnpOCTPAHEHHBIM 3J1€EMEHTaM U
BXOJIAT B COCTaB OOJBLIOro Yuciaa MUHepanos. Hanbosee pacnpocTpaHeH-
HbIMH M3 HHUX SABJAIOTCA XansbKonupuT CuFeS,;, XaabKo3uH (MeQHBINM
bneck) Cu,S, xkosesumH CuS, manaxutr Cuy(OH),COs, GnaropoaHmlii raJj-
Mei (CMUTCOHMT) ZnCOs, chaneput (UMHKoBas obMaHka) ZnS, IUHKUT
Zn0.

OCHOBHBIM NPUPOAHBIM HCTOYHHUKOM TOCTYIUIEHUA MEAX U LIMHKa B 11O-
BEpPXHOCTHBIC BOABI SABJISIOTCA TMPOLECCH XMMHUYECKOTO BLIBETPHBAHHS
FOPHLIX MOPOI U MUHEPAJIOB, CONMPOBOXIAKOLIHECS UX PACTBOPEHHUEM.

AHTpPONOreHHoe 3arpi3HeHUe BOAHBIX OOBEKTOB COCAUHEHUAMH MeEU
M UMHKA OOYCJIOBJICHO MX BBIHOCOM CO CTOYHBIMH BOJAAaMHM MHOI'HX OTpac-
JICH MPOMBILJICHHOCTH, MPEXAE Bcero ropuogodsisarommux (pyaoodora-
TUTEJIbHBIX ), METAITYPIrUUYECKUX, XUMHUYECKUX NMpEeANPUATHH. 3HAYUTEIb-
HBIE KOJIMYECTBA MEAW MOIYT MOCTYIATh C CEeNbCKOXO3AMCTBEHHBIX YIO-
Aui, 0COOEHHO B paliOHaX pa3BUTOIO CaJ0BOICTBA U BUHOTPAAapCTBa.

CoeauHeHUsT MeAM M [MHKA MOIYT NPUCYTCTBOBATh B BOJAX B PacTBO-
péHHoM W B3BemeHHOH dopmax. CooTHOMIEHHE MeXIYy HUMHU B 3HAYH-
TEJILHOM CTEICHH OMpeAcsaeTCs BeJIUUMHOU pH B coCTaBOM BOJIBI, IpEXK/e
BCEro, HaJIMYMEM OpPraHU4YE€CKHX BEUIECTB I'YMYCOBOM HpHUpOabl (I'YMHHO-
BBIX U (PYJILBOKHCIIOT), @ TAKXKE APYTHX OpPraHUYEeCKHX COeOUHEHHH, CIIO-
COOHBIX 0Opa3oBLIBATL KOMIUIEKCHBIE COEJUHEHUsS C JaHHBIMHU METaJlIa-
MU. PacTBOpE€HHbBIE POpMBI MEAM U LIMHKA MOTryT OBITh NMPEACTABJICHbl KakK
THAPATHPOBAHHBIMM HMOHAMH M THIAPOKCOKOMIUIekcamMu Ttuna [MeOHY,
[Me(OH),]°, [Me(OH);], [Me(OH)4]*, Tak U KOMIJIEKCHBIMH COEIHHE-
HUSAMHA C MHHEPaIbHBIMH W OPraHUYECKHMMH BeleCTBAMH BoJ (IIpeHMYy-
IIECTBEHHO KOMIUIEKCHBIMH COEAMHEHUSAMU ¢ T'YMHHOBBIMH H (PYyJIbBOKHKC-
noramu). Jnsa menu xapakrepHa O4Y€Hb BbICOKas crerneHb (o 90 %) 3a-
KOMILICKCOBAHHOCTH T'YMHHOBBIMM U (DYJIBBOKHMCJIOTAMH, MO3TOMY B Iy-
MH(HULUMPOBAHHBIX BOJAX 3HAUYMTENIbHAS YaCTh €¢ HAXOJUTCSA B PACTBOPEH-
Holi dopme. KoMmnekchl IMHKA C TYMHWHOBBLIMU U (byJIbBOKUCIIOTAMHA MeE-
Hee MPOYHEIE, I03TOMY OH B OOJbLIEH CTENEHH NPEACTABJIEH B3BELICHHEI-
MH YaCTHULIAMHU.
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XOTs /11 MeH BO3MOXHEI JiBe crerneHd okuciaeHus - Cu(l) u Cu(ll), B
YCAOBUAX MPUPOAHBIX BOJ CYHICCTBYIOT NPECUMYLICCTBCHHO COCJMHCHUA
Cu(Il); Cu(l) moxeT uHoraa obHapyKWBaThCA JIMIIL B BHJIE HEPACTBOPH-
MBIX IIPOYHBIX COeAUHEHU, HanpuMep Cu,S.

B Mmano3arpsa3HeHHBIX MOBEPXHOCTHBIX BOAAX CYLIM KOHLIEHTpaLUs pac-
TBOPEHHBIX JOpM MeAM U LMHKAa B OOJIBLIMHCTBE CIy4acB HAXOAUTCS B
npeaesiax oT JoJed A0 €AMHHL] MHKPOrpaMMOB B KYOHMYECKOM JIELIUMCTPE.
bosnee BBICOKHE KOHLUEHTpAUMU PaCTBOPEHHEIX (POPM, MOXHO OOHApPYXUTh
B pailOHax 3ajleraHusl COOTBETCTBYIOLLMX Py U IPH HAJIMYUU B BOJAC 3Ha-
YUTENBLHOIO KOJIMYECTBA T'YMHUHOBBIX H (pyILBOKMCIIOT.

Kak Menb, TaK M LUMHK ABJISIOTCA (PU3MOJIOTHUYECKU AKTUBHBIMH MHKPO-
sieMeHTaMd. OHHM BXOIAT B COCTAB HEKOTOPBIX BAXXKHEHIIUX 3H3HUMOB H
Y4aCTBYIOT B Ipoleccax cuHTe3a u odMeHa OenKOB, XKHUPOB, YIJIEBOJAOB H
Op., OJHAKO TMOBBILIEHHbIE KOHLIEHTPAL MK KOHLEHTPALMH 3TUX METAJJIOB
ABJISIIOTCA TOKCHUYHBIMU IJIA TUAPOOUOHTOR. B CBA3H C 3TUM colepKaHue
MEIH U LMHKA B MOBEPXHOCTHBIX BoAax cywid Hopmupyercs. 11JIK pac-
TBOPEHHBIX (POpM MEAU B BOJE BOAHBLIX OOBEKTOB PbIOOXO3AMCTBEHHOIO
HasHadyeHuA coctaiseTr 0,001 MF/;[M3, uvHKa - 0,01 mMr/oM°. B BOmHbIX
oOBbeKTax XO3SHCTBEHHO-MUTHLEBOIO M KYJbTYPHO-OBITOBOIO Ha3HA4YEHHS
[IIK 1 meau v uMHKa coctasiisier 1,0 MI/M".
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PYKOBOASSIMIUNU TOKYMEHT

—. i -

MACCOBASI KOHIIHEHTPALIUA MEJIX U IIMHKA B BOJIAX.
METO/JHUKA BBIIIOJTHEHHSI U3SMEPEHUM
OOTOMETPHYECKUM METOAOM U3 O/JHOU ITPOEBBI

JlaTta BBeaeHusa 2006-04-01

1 O0aacTL NpuMeHeHus

1.1 Hactosmui pykoBOASIIMNA HOOKYMEHT YCTAHABJIMBAET METOIMKY
BBIIIOJIHEHUA HU3MEpeHUH (pajiee — MEeTOAMKA) MAcCOBOH KOHLEHTpPAaLUMWH
pacTBOpEeHHBIX (POPM MeAHU U LIMHKA B npobax MNpHPOJHBIX H OYHUIEHHBIX
CTOYHBIX BOA B AMana3oHe oT 2 10 80 MKr/aM> (GOTOMETpPHYECKHUM Me-
TOJIOM M3 OJIHOH TPOOHI.

[Tpy ananuze npob BOABI ¢ MacCOBOM KOHUEHTpallMEH Meqd UK LIMHKA,
npeBplaomei 80 MKI/AM’, JOMYCKAETCA BBIIOJHEHHE M3MEPEHH MO~
CJie COOTBETCTBYHOLIErO pa3zdaBjieHUs MpoObl OUHILIEHHON BOJOM.

1.2 HacTosAwmMid pyKOBOASAIMHA NOKYMEHT IpeAHAa3HauyeH JIA HCIIOJb-
30BaHUA B J1a0OpaTOpuUsiX, OCYIIECTBIAIOWIMX aHAIM3 NPUPOJHBIX M OYH-
I[€HHBIX CTOYHBIX BO/I.

2HopMaTHBHbBIE CCLIJIKH

B HacTosiweM pykoBoaduweM AOKYMEHTE HCIOIL30BaHbl CCHIJIKH Ha Clie-

OYHOILIME HOPMATHBHBIE JOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Obuide caHMTapHO-THTHEHHYECKHE TpeOo-
BAHUS K BO3AYyXY paboyeH 30HBI

['OCT 12.1.007-76 CCbT. Bpennrie BemiectBa. Knaccudukamus u o0-
mue TpedoBaHus O€30MaCHOCTH

['OCT 17.1.5.04-81 Oxpana npupoasl. I'napocdepa. [Ipubopsl 1 ycT-
poicTBa 1A 01O0pa, NepBUYHONH 0OpabOTKU M XpaHEHHUS MPoO NPHUPOTHBIX
BoJ. OOLIHE TEXHHYECKHE YCIIOBUSA
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['TOCT 17.1.5.05-85 Oxpana npupogsl. 'uapocdepa. Od6mue TpedoBa-
HUs K OTOOpY npo0 NOBEPXHOCTHBIX U MOPCKHUX BOJ, JIbJa B aTMOC(EpPHBIX

OCaJIKOB

I'OCT P UCO 5725-6-2002 TouHocTs (MpaBUABHOCTE H MPELU3NOH-
HOCTB) METOHOB U pe3yJIbTaTOB M3MepeHUuil. HacTe 6. Mcnionp3oBaHue 3Ha-

YEHUHU TOYHOCTH Ha MPAKTHKE

['OCT P 51592-2000 Boga. OOumue tpedSoBanus k ordopy npob
MU 2881-2004 Pexomenmamusa. ['CH. MeToaukd KOJHYECTBEHHOIO
XUMHMYECKOro aHaimza. [Ipouenypbl npoBEpKU MPHUEMIEMOCTH pPE3YJIbTa-

TOB aHAaJIM3Aa.

CCBIJIKM Ha OCTaJIbHbIE HOPMATUBHBIE JOKYMEHTHI TPUBENEHB!I B pas/ie-

nax 4, 1.3, J1.3.

3IIpunMcaHHbie XapaKTePHUCTUKH NOTPEIIHOCTH H3MeEpPeHHA

3.1 IIpu cobnroaeHnH BCE€X pPErjiaMEHTHPYEMBIX METOIMKOH YCIOBHH
MPOBEJICHUA U3MEPEHHI XapaKTEpUCTUKH MOTPELIHOCTH pe3yJibTaTa H3Me-
pEHUSI ¢ BeposATHOCTHIO 0,95 He MO/DKHBI TNPEBBIIATH 3HAYEHUH, MTPUBE-
JIEHHBIX B Tadbnumax 1 u 2.

Tabnuua 1 — JJuanazoH uaMepeHu, 3Ha4eHUA XapakTePUCTHK NMOrpeliHOCTY U €
COCTABJIAIOLINX IPH BLINOJHEHHH U3MEPEHHH MacCOBOM KOHUEHTPALUK MeaU

Jlnarna3oH U3Me-
pPEHUI MAacCOBOH
KOHLEHTpallH!
MeEIH
X, MKI/aM

Ot 2,0 1o 5,0
BKJIIOY.
Ce. 5,0 no 80,0
BKJIIOU.

I lokasarens IToxazarene | Iloka3zarens npa- | Ilokaszarenb
[MOBTOPAEMO- | BOCIIPOM3BO- BHJILHOCTH TOYHOCTH
CTH (CpeaHe- OUMOCTH (rpaHyubl CHC- | (rpaHHULBI 10-
kBanparudue- | (cpeAHexBan- | TeMaTUYECKOI rpeIIHOCTU
CKO€ OTKJIO- paTUYECKOE MOrPEIHOCTA | TIPU BEPOAT-
HEHUE T10- OTKJIOHEHHE [pH BEPOATHO- HOCTH
BTOPAEMO- BOCITPOH3BO- cth P=0,95) P=0,95)
CTH) TUMOCTH) +A,, MKC/aM® +A, MKI/AM®
o MKT/IM® OR, MKI/IM°
0,5+0,011 X 0,6 0,3 1,3
0,540,011 X | 1,0+0,038 X 0,2+0,074 X 1,7+0,13 X
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Tadnauua 2 — /lnanasoH U3MepeHUH, 3HAYEHUA XapaKTEPUCTHK MOTPEITHOCTH U €€
COCTaBJIAIOIMX MPH BBINOJHEHUU U3MEPEHHU MAaCCOBOM KOHUEHTPAUHH LHMHKA

Ilokazarens
Jnana3oH u3Me- | IOBTOPAEMO-
PEHHUIN MAcCOBOM | CTH (CpeaHe-
KOHLUEHTpalUuH | KBajpaTUye-
LMHKA CKO€ OTKJIO-
X, MKI/IM° HEHHE TIO-
BTOPAEMO-
CTH)
o, MKr/mm’
Ot 2,0 10 50,0 | 0,540,017 X
BKJIXOM.,
CB. 50,0 no 80,0 | 0,5+0,017 X
BKJIFOY.

[lokazarens
BOCIIPOM3BO-
JUMOCTH
(cpeaHexkran-
paTH4yecKoe
OTKJIOHEHHE

BOCIPOHU3BO-
AUMOCTH )

3
Or, MKI'/IM

0,340,069 X

3,7

Ilokazarens npa-
BUJILHOCTH
(rpaHHULIBI CHC-
TEMATUYECKOH
[IOrPEIIHOCTH
MpH BEPOATHO-
cty P=0,95)

::Ac, MKI‘/J.IM3

0,08+0,041 X

2,2

Iloka3arens
TOYHOCTH
(rpaHuLiBl O-
IPEILHOCTH
[IPpU BEPOSAT-
HOCTH
P=0,95)
::A, MKT/ ,EI;M3

s

0,6+0,14°X

7,5

[Ipu BBINOJHEHHU U3MEPEHUH B mpobax ¢ MacCOBOM KOHLIEHTpalUei
MeqM WIH LMHKa cBbilie 80 MKI/AM® 1Moc/ie COOTBETCTBYIOIIEro pa3Gasiie-
HUS MOrPELIHOCTh U3MEPEHUS HE IPEBbIIAET BEMUYMHBI A- 1, TIe A -
MOrPEeUIHOCTh U3MEPEHHsT MACCOBOM KOHLIEHTpAalldM MEAW WJIH IIMHKA B
pa3baBiieHHOM npobe; 1 — cTerneHb pa3daBJICHMUS.

[Ipenen o6Hapy)KEHHS MEAH M LIMHKA COCTaBJIAeT | MKI/am:.

3.2 3HaueHHs NMOKa3aTe/Id TOYHOCTH METOAUKHU UCTIONB3YIOT MPHU:
- 0(pOpMJIEHMH PE3YJILTATOB U3IMEPEHUI, BbIJIaBAEMBIX 1abopaTopHeEi;
- OLICHKE JIeATENBHOCTH JJabopaTOpUH HA Ka4yeCTBO NPOBEIACHHUS H3Me-

PEHUM;

- OLICHKE BO3MOXXHOCTH MCIIOJIb30BAHUA PE3YJIbTATOB HU3MEPCHHMM NpU
peajiM3allMi METOJAMKHU B KOHKPETHOM J1abopaTOpHH.
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4 Cpeacrsa M3MEpeHUH, BCIOMOraTe/lbHblE YCTpoiicTBAa,
MaTepHaJibl, PEeaKTHBbI

4.1 Cpeacrsa usMepeHHii, BCIOMOrarejibHble YCTPOHCTBA

[Ipm BBINOJHEHUM U3MEPEHHUH TMPUMEHAIOT CICAYIOLIHE CPEICTBA H3Me-
PEHUH U IPYTHE TEXHHYECKHUE CPEICTBA:

4.1.1 ®otomerp unu crnekrpodoromerp modoro thna (KOK-3, KOK-2,
CD-46, CP-56 u ap.).

4.1.2 Becbsl nabopartophHseie Bbeicokoro (II) kmacca Tounoctu nmo I'OCT
24104-2001.

4.1.3 Becsol gabopatopHele 00biyHOrO (IV) Kkiacca tounoctu no I'OCT
29329-92 ¢ HanOonpKM nipeaenom B3sewMBaHusa 200 r u 500 r.

4.1.4 pH-meTp nnu nonomep modoro tuna (pH-150, pH-155, Dxko-
TecT-2000, AHHOH-410 ¥ ap.) ¢ UBMEPUTEJILHBIM CTECKJIAHHBIM H XJIOPCE-
peOpsSIHHBIM BCIIOMOTraTeJIbHBIMU 3JICKTPOJAMH.

4.1.5 T'ocypapcTBeHHBIM CTaHIapTHBIA oOpazel] cocTaBa BOJHBIX pac-
TBOpOB HOHOB Mmean ['CO 7255-96.

4.1.6 T'ocynapcTBeHHBIA CTaHAApTHBIA 00pa3el coctaBa BOAHBIX pac-
TBOpOB HOHOB LIMHKa [I'CO 7256-96.

4.1.7 TepmomeTtp naboparopHsiii 1o I'OCT 29224-91 ¢ apana3oHoOM OT
0 no 100 °C.

4.1.8 KonOn1 MepHbIe 2 Kacca TOYHOCTH, HCIIOJIHEHHUE 2, 2a IO
['OCT 1770-74 BMECTUMOCTEIO: 100 cM® - 3 wir.

500 cm” - 1 wr.

4.1.9 IlpoOupku rpaiydpOBaHHEIE UCIIOJHEHHSA 2 C IPUTEPTOM CTEK-

naHHo# npookou no I'OCT 1770-74 BMECTUMOCTEIO: 10 cm” - 10 wT.
4.1.10 TluneTku rpagydpOBaHHbIE 2 Kilacca TOYHOCTH MCMNOJIHEHUA 1,2
no [[OCT 29227-91 BMeCTUMOCTBIO: ] cM® - 3 wr.

5cMm° -2 T,

10 cM® - S .

4.1.11 IluneTku ¢ ogHON OTMETKOH 2 Kiacca TOUMHOCTYU UCIIOJIHEHUS 2
nmo ['OCT 29169-91 BMeCTUMOCTLIO S e’ -3 1t
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4.1.12 Hununaper MepHbie ucniondenus 1,3 no ['OCT 1770-74 smectH-

MOCTBIO: 10 cM° - 7 wWiT.

100 cM® - 4 .

250 cm® - 3 .

4.1.13 Konbsl konndeckue KH, ucnosiHeHue 2, TXC no I'OCT 25336-82
BMECTHUMOCTBIO: 250 cM® - 6 1WT.
500 cM® - 6 wiT.

1 am° — 1 wrT.
4.1.14 Bopounku aenurenbHbie BJ], ucnoasenue 1,3 no ['OCT 25336-82
BMECTUMOCTBIO: | 250 cM® - 7 1mT.
500 cM® - 7 .
4.1.15 Craxkauni B-1, TXC, no 'OCT 25336-82 BMECTUMOCTBIO:
100 cM® - 5 .
250 cM® - 3 wiT.
500 cM® - 3 wrT.
4.1.16 Craxanuuku a4 B3pemnBaHusa (6rokcer) CB-19/9 u CB-14/8 no
I'OCT 25336-82.
4.1.17 Yamku oeinaputesbHbie Ne 2, Ne 3, Ne 4 1o 'OCT 9147-80 Bme-
-CTUMOCTBIO: 50 cm° - 1 wr.
100 — 150 cM® - 2 wiT.
4.1.18 Boponku naboparopssie o ['OCT 25336-82 nuameTpom:
25-36 MM - 7 IT.

7_5 MM - | 1T,

4.1.19 llanouku CTEKIIAHHBIE - 7 Wr.
4.1.20 DkcukaTops! ucnojiHenus 2, namerpoM 190 MM o
['OCT 25336 —82 - 3 wr.

4.1.21 Konba ¢ tydycom (byHn3ena) ucnondeHus 1,2 no I'OCT 25336-82
BMECTHMOCTBIO 0,5-1,0 M.

4.1.22 Bopounka broxuepa Ne 4 ynu Ne 5 o 'OCT 9147-&v.

4.1.23 Yamka YbH (Iletpu) ucnonunenus 2 mo 'OCT 25336-82.

4.1.24 Boponka ¢uIbTpyrOLIad UCHOMHEHHA |1 C MOPUCTON NIACTHHOH
(mop 100-160), nuamerpom 37-46 Mm 110 I'OCT 25336-82.

4.1.25 YcTaHOBKA U3 TEPMHUYECKH CTOMKOro CTeK/a Ui MEePEroHKyu pac-
TROpUTENeil (kpyriofoHHas kon6a K-1 BMecTumocThio | M €O B3auUMO-
3aMEHAEMBIM KOHYCOM 29/32, e104HbIH AedermMarop JJUHON HE MEHEE

3
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250 MM co B3auMoO3aMeHsAeMBIMH KOoHycaMu 19/26-29/32, xonoauibHHK
npsimMor XIIT ucrnoiHenus 1 co B3auMo3amMeHIEMBIMH KOHycaMu 14/23
navHoH 300 MM nau 400 mm u ajuionk ANU-14/23) no T'OCT 25336-82.

4.1.26 CknsaHKHY AJ1s1 XpaHEHUs] paCTBOPOB H PacTBOPHUTENIEH U3 CBETJIONO
M TEMHOro CTeK/ia ¢ 3aBAHUYMBAIOWMMUCA WIUM NPUTEPTHIMM NpoOKamMu
BMecTUMOCTBIO 100 cM, 250 cm”, 500 cm’, 1000 cm®.

4.1.27 Tlocyna HOJM3TUIIEHOBAs (IOJUNPONWICHOBAaA) [UIS XpaHEHMS
1po0 ¥ pacTBOpOB BMECTUMOCTHIO 100 cM®, 500 cm”, 1000 cm”.

4.1.28 XonoauabHUK ObITOBOH.

4.1.29 Hacoc BakyyMHBIH j1a00OpaTOpHBLIA M000ro THIIA.

4.1.30 DeKTponJIMTKa C pEryJMpyeEMON MOIHOCTBIO HarpeRra ro
[TOCT 14919-83.

4.1.31 bausa BoasHas.

4.1.32 VcTpolicTBO 175 (DUIETPOBAHUS Npod ¢ UCNOJB30BAHHEM MEM-
OpaHHBIX (HILTPOB.

JlonyckaeTcss HMCIOJNB30BAHUE JPYTHX THIIOB CPEACTB HM3MEpPEHMH,
BCIIOMOTraTeILHBIX YCTPOMCTB, B TOM YMCJIE UMIOPTHEIX, C XapaKTePHCTH-
KaMH He XYy>Ke, YeM Y MPUBEAECHHEBIX B 4.1.

4.2 PeakTHBBI 1 MaTEPHAJIbI

[Ipy BEITIOJTHEHUH U3MEPEHUN NPUMEHSIOT CIEAYIONME PEAKTHBEI U Ma-
T€pHAJIbI:

4.2.1 Menp cepHokucnas S-ogHas (cynegat Mmeau) o 'OCT 4165-78,
x.4. (npu orcyrcteuu [ CO).

4.2.2 lluHk rpanyJaupoBaHHbIi o 1Y 6-09-5294-86, x.4.(npH OTCYTCT-
Buu ['CO)

4.2.3 AMMOHMH HaAcCepHOKUCIHBIN (nepcynpdar ammonusa) no I'OCT
20478-75, X.4. UIY 4.[.4., IEPEKPUCTAIIIU3OBAHHBIH.

4.2.4 Kanpuui yrinekuciasii (kapoonat kaneuus) no I'OCT 4530-76, x.u.

4.2.5 Ammuaxk Boausii o I'OCT 24147-80, oc.y. uym mo I'OCT 3760-
79, X.4.

6
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4.2.6 Kucnota coysiHas no ' OCT 1426-77, ocy. umi o 'OCT 3118-77,
X.4.

4.2.7 Kucnota ykcycHas no I'OCT 61-75, x.4.

4.2.8 Kucnora azotHas no 'OCT 4461-77, x.u.

4.2.9 Kuciora cepHas o I'OCT 4204-77, x.4.

4.2.10 Kucnora ackopOMHOBas apMaKoIiciHas.

4.2.11 Kanuit-HaTpuil BUHHOKUCIBIA 4-BOAHBIN (TapTpaT Kaaus-HaTpKS)
no I'OCT 5845-79, 4.x1.a.

4.2.12 Harpuit yKCyCHOKHUCABIA 3-BoAHbIM (auerat Hatpusa) no ['OCT
199-68, 4.1.a.

4.2.13 Xnopodopm (tpuxnopmeran) o I'OCT 20015-88, ouniieHHbIH.

4.2.14 VYraepoa uerbipexxiopucteiii (Terpaxnopmeran) no I['OCT
20288-74, X.u.

4.2.15 Harpus N,N-austunautHokapdamMat 3-BoAHLIA 1o ['OCT 8864-
71, 4.1.a. © CBUHEL| YKCYCHOKMCIBIH 3-BOJHBIN no TY 6-09-03-444-77,
q.]1.4.

unv cBuHIa N,N-auartunautuokapdamar no TY6-09-3901-75, .

4.2.16 IudbeHnnauTHokapOa3oH (IMTH30H), 4./1.4.

4.2.17 Harpuii cepHOBAaTMCTOKMCIIBIM S5-BOAHBIA (TUOCYIb(MAT HATPUS)
no TV 6-09-01-313-75, 4.x1.a.

4.2.18 I'mapoKCUIaMUH COJISHOKMCJBIA (TMAPOKCHIaMHUHA TMIAPOXJIO-
pun) nmo 'OCT 5456-79, 4.x.a.

4.2.19 Boaa quctuiimpoBaHHas o 'OCT 6709-72.

4.2.20 YHuBepcaibHas uHAMKaTtopHas oymara no TY 6-09-1181-76.

4.2.21 OunbTpbl OyMaxkHele 00€330JIcHHbIE «Oeas jeHta» o TY 6-09-
1678-86.

4.2.22 ®unetpel MemOpanusle "Bnagunop MOAC-0OC-2", 0,45MKM, 110
TY 6-55-221-1-29-89 unu apyroro THIia, paBHOLEHHBIE IO XapaKTepH-
CTHKAaM.

JionycKaeTcsd UCNOJIB30BAHUE PEAKTUBOB, H3TrOTOBJICHHBIX IO APYTOH
HOPMATUBHO-TEXHUYCCKOH OOKYMEHTaluh, B TOM YHCJIC UMIIOPTHHIX, C
KBaJIMpHKalLMel He HHJKE yKa3saHHOM B 4.2.
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S Meton n3mepennii

Mamepenne maccoBoi KOHLieHTpauun Mead (HOTOMETPHUECKHUM METO-
JJIOM OCHOBAHO Ha B3aUMOJCHCTBHM JMITHJAUTHOKapOaMaTa CBHHLIA C CO-
ACPXKalyMMHUCS B BOJIC HOHAMH Meau ¢ O00Opa3OBaHHUEM OKpalIEHHOI'O B
XCIITBIN LIBET JUAITHIUTHOKApOaMara MEAM M DKCTPAKLIUY MOCeAHErO U3
BOJIbI XNOpoopMOM. MaKCHUMyM ONTUYECKOHN IUIOTHOCTH B CIEKTPE ITO-
[JIOLleHns 0Opa3oBaBlIerocd CoequHeHus HabmonaeTcs npu 436 um.

HM3mepeHHe MaccOBOI KOHUEHTpALMH IIHHKA (HOTOMETPHUUECKUM METO-
JOM OCHOB@HO Ha B3aUMOJEHCTBUH HOHOB LIMHKA C JUTU30OHOM B TOH XK€
npobe BoAbl MOC/ie OTAENEHUS Meau ¢ OOpa30BaHHEM OKpALLIEHHOro B
KpaCHBIM LIBET JIUTH30HATA LIMHKA, 3KCTPArupyeMmMoro M3 BOJbI YEThIPEX-
XJIOPUCTBIM YIJIEPOAOM. MaKCUMyM ONTHYECKOW IUIOTHOCTH B CIIEKTpE
NOrJIOLEHUS 00pa3oBaBIIETrOCs coeIMHEHUs HabmoaaeTcs npu 535 HM.

6 TpeOGoBanus 6€30NACHOCTH, OXPAHBI OKPYKaIOWIEH cpeabl

6.1 Tlpn BBIMONHEHNH H3MEPEHHH MAacCOBOH KOHIEHTpAUMH Meaud H
HHHKa B npobaX NPUPOAHBIX M OYHUIIEHHBIX CTOYHBLIX BOJ COOJIOJAIOT
TpeOoBaHUs 6€30MaCHOCTH, YCTAaHOBJICHHBIE B HALIMOHAJILHBIX CTaHAapTaX
U COOTBETCTBYIOILLMX HOPMATUBHBIX JIOKYMEHTAX.

6.2 Tlo creneHn BO3JAECACTBUY HA OpraHM3M BPEAHBIE BeEIECTBA, MC-
[0JIb3yeMbl€ TMPH BBINOJHEHWH U3MEPEHUN, OTHOCATCA KO 2, 3 KJlaccam
onacyoctu o ['OCT 12.1.007.

6.3 ConepkaHue MCIOJb3YEMBIX BpeJHBIX BEUIECTB B Bo3qyxe paboueit
30HBl HE€ AOJDKHO MPEBBIIATH YCTAHOBJIEHHLIX MPENEILHO AONYCTHUMBIX
KOHUeHTpauuit B cootBeTcTBUM ¢ ['OCT 12.1.005.

6.4 X0poOpMHBIE 3KCTPAKThl AMITWIAUTHOKApOaMaTta MEOU U IKC-
TPaKThl JUTHU30HATA LUMHKA B YETBHIPEXXJIOPUCTOM YIJIEPOAE, a TAKXKE I1PO-
Y”e CIHMBBI YKa3aHHBIX PacTBOpHUTENCH, cieayeTr coOpaTk B OT/EJIbHBIE
CKJIIHKM ¢ 3THKeTKamMu "CiuB xjiopodopma” U "CIHUB YETHIPpEXXJIOPUCTOrO
yriepoga" U pereHepupoBaTh B COOTBETCTBHM C NPHJIOKEHHEM A HIIH
YTUJIH3HPOBATH COrJIACHO YCTAHOBJIEHHBIM ITpaBUJIaM.

6.5 JIonoNHUTEIBHBIX TPEOOBAHUH MO 3KOJIOTHUYECKON 6€30MacHOCTH HE

[pEAbABIACTCA.
8
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7 TpeboBanusi K KBaJUPUKANMH ONEPATOPOB

K BEITIOJIHEHHIO U3MEPEHUHA M 00pabOTKE UX pe3yJILTATOB AOMYCKAIOTCA

JMIIa ¢ BBICIIMM HIM  CpeIHHMM NpodecCHOHAIBHBIM 00pa30oBaHHUEM,
UMEIOLINE CTaK paboThl B 1abopaTopHHd HE MEHEE roja, OCBOHBIIHE MeE-
TOJUKY.

8 YcioBusl BINOJHEHNS H3MEpPEeHHH

3.1 11pu BEINONHERMYM H3MEPEHUH B 1a0OpPAaTOPHH KOJLKHBI OBITE COOJIIO-
JICHBI CJIEAYIOUIHE YCIAOBHA:

- TeMIeparypa OKpy»arouero po3ayxa (22+5) °C ;

- atMocdepHoe Jasnenye ot 84,0 go 106,7 kI1a (ot 630 zo 800 MM pT.
'

- BIIAXHOCTH BO3Ayxa He Oonee 80 % npu 25 °C;

- HanpspbKeHue B ceTH (220+10) B;

- 4aCTOTA NEPEMEHHOr0 TOKa B ceTH nuTaHusa (50+1) I'w.

8.2 B noMeuleHuH, rae BBIIOJHSIOT U3MEPECHUS, HEAOIMYCTUMO MPUCYT-
CTBHE OLIMHKOBAHHBIX MMOBEPXHOCTEHN (TpyO, anmaparoB U mp.).

9 O16op m xpaHeHHe npod

O10op m XpaHeHue npod npouzBoaaT B cooTBeTcTBMM ¢ ['OCT
17.1.5.05 n T'OCT P 51592. O6opynosanue ansa orbopa npob JOJDKHO
cootBeTcTBOBaTh [ OCT 17.1.5.04 v I'OCT P 51592. O6BeM oTbupaemoii
npobsl fomwkeH ObITh He MeHee 0,6 M. [1poby puneTpyrotr dyepes MeM-
OpanHeiii punbTp 0,45 MKM, OYMILIEHHBIA KUNIAYEHUEM B TeueHue 20 MHH
B 1 %-HoM pacTBOpE COJISIHOM KHCJIOTHI U B TedeHHE 10 MuUH B OUMIHEH-
HOW auctwuipoBaHHoi Boje (cM. 10.1.1). IlepByro nmopuuio ¢QuasTpara
OTOpAacHIBaIOT.

OunbTpaT MOAKMUCIIAIOT PaCTBOPOM COJIIHOM KucaoTod (1:1) u3 pacuera
10 cM® pacTBOpa KHCIOTH! Ha 500 cM® BOZpI. [IpoObl XpaHAT 10 aHa/IM3a B
OJIUITHIICHOBOW HITH MOJUITPONUIICHOBON mocyne He bosiee 1 Mec.
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10 IToaroroBxa K BbINOJHEHHIO H3MEepEeHU I
10.1 IIpuroToB/jieHHe PACTBOPOB H PEAKTHBOB

10.1.1 OuncTka AMCTHINIMPOBAHHOHW BOJEI

B nonusTHiIIEHOBOH UM NOJUIIPONUIIEHOBOH MOCYAE K AUCTUILIMPOBAH-
HOM BoJie mpubOaBssitoT kapboHaT Kajibuusa u3 pacuera 5 r CaCOs Ha 1 i
BoAbl. [Io/lydeHHYIO CMeCh BCTPAXHUBAIOT B TeueHUe 1 MHUH H 3aTeM OT-
cTauBaroT 3 aHA. 11 NpUroTOBJIECHUS pacTBOPOB U BBINIOJHEHUS aHajlM3a
MCIIOJIBE3YIOT BOAY, NpOoUIbTPOBAHHYIO Yepe3 OyMaKHbId GUIbTp "Oesias
nedTa". OUabTp NPeABapUTEILHO NIPOMBIBAIOT TOM JXXE€ OUMIIEHHONW BOJOH.
[Tepeyio nopuuio QuibTpata OTOpachIiBalOT, MPEABAPUTEILHO OIOJIOCHYB
el0 NMPHEMHYIO CKJIAHKY. OUYHIIEHHYIO BOAY XpaHAT B ITOJU3TUICHOBOH
HJIK MTOJHUINPONUICHOBOHM ITOCyAe NMPH KOMHATHOW TeMIlepaType B TEUYEHHC
MecsLa.

10.1.2 OuyncTka OyMaXXHBIX (PUNLTPOB

g ounctky 10-15 Oymaxusix GuneTpoR "Oenas neHrta" NOMENAIOT B
BOpPOHKY BbroxHepa, COeJUHEHHYIO C BAKYYMHBIM HAacOCOM, MPOMBIBAIOT HX
500 cM’ pacTBOpa consAHOM KucaoThl (1:20), a 3aTeM AMCTHILIMPOBAHHOM
BOIOM, ouMieHHoM cornacHo 10.1.1, no HelTpansHON peakKuuu (KOHTpPOJIb
IIPOMBIBHOM BOJBl [0 YHHUBEpPCAJIbHON HMHAMKaTOpHOI Oymare). Ilocne
NPOMbIBaHUS (GUIIBTPOB OCTATKH BOABI CIAEAYET OTCOCATH C MOMOILIBIO Ba-
KYYMHOTO HAcocCa, BBICYIIUTH QUIGTPLl HA BO3YXE U XPAHUTH B yaulke
[leTpy 1K YMCTOM TIOJIU3TUIIEHOBOM IIAKETE.

10.1.3 PacTBOp AusTUAAMTHOKapOaMaTa CBUHLA

40 Mr audTUIIWTHOKapOaMaTa CBHHIA pacTBOPAIOT B cTakaHe B 25() cM’
xjopodopmMa. PacTBOp nepeHoOCAT B ACTHTEbHYIO BOPOHKY H MIPOMBIBAIOT
50 cM® BOJBI, oumnileHHoMN coracho 10.1.1. IIpoMBIBHYIO BOLY OTOpachI-
BAIOT, PacTBOp AMITUJAMTHOKapbamara CBUHLIA CJAUBAKOT B CKIAHKY C
NPUTEPTON MPOOKON U UCIIOJIB3YIOT B TEUCHHUE HEIEIIH.

Ecnu HeT roTtoBoro AUATUAMTHOKapOamMaTa CBHHLA, TO €r0 I'OTOBAT
CIIEAYIOIIUM 0Opa3oM:

a) 100 Mr anerara cBMHIIAa MOAKUCIISAIOT OAHOM Karsieil KOHLEHTPHPO-
BAaHHOM a30THOM KHCJIOTHI M PacTBOPAIOT B 10 cM® AUCTWLIMPOBAHHOM BO-
161, ouMieHHoi cornacHo 10.1.1;

10
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6) 500 Mr AUSTHIAWTHOKAapOamaTa HaTpusi pacTBopstoT B 100 oM’
OYHUILIECHHOW IUCTWIIMPOBAHHOW BOJAbl. PacTBOp mnoMmemarT B JIE/IU-
TENbHYIO BOPOEKY BMECTHMOCTbIO 250 cm®, npuimBaioT 10 cM’ xyopo-
dbopMa U coaepKUMOE BOPOHKHM BCTPSAXHMBAIOT B TeueHHe 2 MHUH. [locne
PacCIOCHMUs XKUAKOCTEH XJIOpO(OPMHBIA CAOM CIUBAIOT M OTOPACHIBAIOT.
DTy OIEpaLMIO NOBTOPSIOT ABAX/bl. 3aT€M BOJHBIHA pacTBOp PUILTPYIOT
4yepes OUMILICHHBIM OyMaXXHbId puiIbTp "Oenas jgeHTta';

B)B JIC/TUTENBHYIO BOPOHKY BMecTUMOCTHIO 500 cM mpunuBaioT 250 cM
xJ0podopmMa, pacTBOp alleTaTa CBUHLA, MPUIOTOBJIEHHBI B COOTBETCTBUHU
c mepeyncieHteM a), u 50 cM> pacTBOpa QUATHIAMTHOKap6aMaTa HaTpus
MPUrOTOBJIEHHOIO B COOTBETCTBHUM C nepeuncieHueM 0). [Ipu 3toMm oOpa-
3yetrcs Oenpii ocagok N,N-gustunautnokapbamara cBUHLA. COaepKUMOE
BOPOHKM BCTPAXHUBAIOT A0 PAaCTBOpPEHUS OeJIoro ocalxa.

Ilocne paccloeHHs XUAKOCcTed mpHauBatoT ewe 10 cm® pactBopa N,N-
AU3TUIAUTHOKapOamMaTa HaTpus. Eciv nipyu 3TOM B BOJHOM CJiI0€ 00pa3y-
€TCAd 0CaJ0K, COACPKMMOE BOPOHKH CHOBA BCTPAXMBAIOT JI0 IMOJIHOTO pac-
TBOPEHHUA 0OCaZIKa B XJIOpOPOpME. DTy Oonepaluio NOBTOPAIOT A0 TEX MOp,
[MoKa mnocje NpuinBaHus pactBopa N,N-ausTunautTHokapbamMarta HaTpus
HE IPEKPATUTCA oOpazoBaHue ocajka. PacTtBOp N,N-
OUITUNAUTHOKapOamaTra CBUHLA B XJIOpOPOpPME NMEPEHOCAT B APYIYIO JAe-
JIMTEJIbHYIO BOPOHKY BMECTUMOCTBHIO 250 CM” ¥ IPOMBIBAIOT 50 cM” BOJIBI,
ouriteHHo# coriacHo 10.1.1. TIlpoMbIBHYIO BOAY OTOpAachHIBaIOT, pacTBOP
OUITHIAMTHOKApOaMaTa CBHHLA CIIMBAIOT B CKJISHKY C MPUTEPTON MpoO-
KOH M UCIOJB3YIOT B TEYUCHHUE HEEIIH.

10.1.4 OuucTka auTH30HA

10 r nuTH30Ha pacTBOpsAIOT B 100 cM® xsopodopma. PacTBop mepeHoCAT
B HCJIMTENbHYK) BOPOHKY BMECTUMOCThIO 500 cM”, npunuBaoT 100 M
pacTBopa aMMmuaka (1 cM” KOHLIEHTPHPOBAHHOTO 25 %-HOro aMMHaKa pas-
GaBstioT 10 100 cM> GHANCTHANHPOBAHHOM BOXOM) H 5 cM® 5 %-Horo pac-
TBOpa aCKOPOMHOBOH KHMCJIOTHI. COnEepXKUMOE BOPOHKH BCTPIXUBAIOT B Te-
yeHHe 2 MuH. Tloclie pacC/lOeHHs )KHAKOCTEH XJI0pOGOPMHBIN CIIOH CIIH-
BalOT B YHUCTYK [JEJHUTEIIBHYIO BOPOHKY. BOJAHBIH pacTBOp AMTHU30HA
GUIBTPYIOT B KOHHMYECKYIO KONOy BMECTUMOCTRIO | M’ depe3 OYMILEH-

HbIM OymaxkHblil punbTp (10.1.2).

3
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K xjmopodopMHOMY pacTBOPY AMTHU30HA NPHUIIMBAIOT HOBYKO MOPLHIO
pacTBOpa aMMHMaKa, > cM® 5 %-HOro pacTBOpa acKOPOHHOBOM KHUCIOTHI H
COJACPKUMOE BOPOHKH BCTPAXUBAKOT B T€UEHHE 2 MUH. Oniepauuio O4UCT-
KM JMTH30HA IOBTOPSIOT 5-6 pa3 A0 TeX IOp, I0KAa BOAHO-aMMMAYHBIH
pacTBOp He OyJeT OKpallMBATHCS B OpaHXKEBBIM LBET. BCce mopLyK BOAHO-
ro pacTBOpa AMTH30HA PUILTPYIOT B OJHY KOHHYECKYIO KOJIOY.

K ¢uneTpary npuiuBaioT coNsHy0 KUCHOTY (1:1) 10 BEInagenuss AUTH-
30Ha B OCAJIOK.

[Ipn 3TOM BOAHEBIHN CJIOH NpuoOpeTaeT OneaHO-3eeHOBaThIH 1BET. Oca-
JOK OTPHJBTPOBLIBAIOT 4Y€pe3 OYUIUCHHBIH OyMaKHbI ¢GunbTp "'Oenas
neHTa", npoMbiBaroT 3 pa3za 1 %-HbIM pacTBOpPOM aCKOPOMHOBOW KHCJIOTBI
H CYLIAT Ha BO3JYXE B TEMHOTE JI0 CbINTYyYero COCTOAHUA (2-3 nHA). JIUTH-
30H XPaHAT B CKJIAHKE ¢ MPUTEPTON NPOOKOH B TEMHOM MECTE B TE€UEHHUE 6
MECSILIEB.

10.1.5 OcHoBHOM# pacTBOp AUTHU30HA, 0,1 Y%-HBIA

100 Mr auTH3oHa CMa4YMUBarOT YETHLIPEXXJIOPUCTHIM YT 9€pOJOM, a 3aTEM
pacTBOpAOT B 100 CM° B YETBIPEXXJIOPUCTOrO yriepoaa. Pacteop AUTH30-
Ha QUILTPYIOT Yepe3 OYMILIECHHBbIH OyMakHbId GuiabTp (cM. 10.1.2), npen-
BAPUTEILHO CMOYEHHBIM YETHIPEXXJIOPUCTBHIM YIJIEPOJAOM M XPaHAT IIpH
KOMHATHOH TemrepaType B CKISHKE TEMHOro CTEKJIa ¢ IPUTEPTOH npoO-
KOH B TEMHOM MECTE B TEUCHHE MECAILIA.

10.1.6 Pabouunii pactBop auTu3oHa, 0,004 %-Hbii

Okoio 4 cm” 0,1 %-HOro pacTROpa AMTU3OHA Pa30aBISIOT UETHIPEXXIIO-
PUCTBIM YIJIEPOJIOM B KOHMHYECKOH KoIfe BMECTHMOCTBIO 250 cM® TakuM
0b6pa3zoM, 4yTOObI 3HAYEHHUE ONTUYECKOH IJIOTHOCTH pacTBOpa ObIJIO HE HU-
ke 0,300 u He Boie 0,400 Mo OTHOLUEHHIO K YETHIPEXXJIOPUCTOMY  YrJie-
POAY IMpH A=535 HM B KIOBETE ¢ TOJIHUHON MOIJIOLWAKIIEro cios 1 cMm.
PacTBOp roTOBAT B IEHL ONPENEIIEHHUA.

10.1.7 PacTBOp TapTpara Kaiusa-HaTpus, 10 Ye-Hblii

50 r TapTpaTta Kalus-HATpUs pacTBOpsIOT B 450 cM’ AUCTH/UIMPOBAH-
HOM BOABI. J[1s1 OUMCTKH OT TSKEJIBIX METAJLJIOB MOJIYYEHHBIH pacTBOp I10-
MELLAIOT B AEJUTEIbHYIO BOPOHKY, TpuiuBaioT 5 cm” 0,1 %-Horo pacTsopa
OUTH30HA B YETBIPEXXJIOPUCTOM YIJIEPOJE M BCTPAXHMBAKOT B TCUECHHE 2
MHH. Oniepalyio NOBTOPAIOT 10 TEX MOp, MOKa MPUIABAEMBIN pacTBOP

12
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JATHU30HA HE NEPECTAHET U3MEHAThL OKpacky. OCTaTKU IUTHU30HA yIANSIOT,
BaKIbl BCTPAXKUBAS pacTBOp ¢ 10 cM” YeThIPEXXIJIOPHCTOTO yrjeponua.

PacTBop QUIBTPYIOT 4Yepe3 O4YHIICHHBIA OymakHbl (puapTp "Oenas
NeHTa" M XpaHAT B CKISIHKE C IPUTEPTOHA NpOOKO# B TEUEHHUE 2 HENEITD.

10.1.8 AuerarHblit OydepHbIi pacTBOP

122,5 r anerara HaTtpusi paCTBOPSIOT B MEPHOH KoJIOE BMECTHUMOCTBIO
500 cM° B OUCTHUJIIMPOBAHHOM BOAE, NpUIMBaAIOT 6,2 cM® JIEOAHON YKCYC-
HOM KHCIIOTH W AOBOASAT O0BEM NUCTHWUIMPOBAHHOW BoaoH no 500 oM.
Ouuctky 0ydepHoro pactropa npous3Boaar 0,1 %-HeIM pacTBOpOM JMTH-
30Ha B YETBHIPEXXJIOPUCTOM YIJEpOJe, AHAJIOTMYHO OYUCTKE pacTBOpa
TapTpara KaJus-HaTtpus (cm. 10.1.6).

PacTBop OUIBTPYIOT 4Yepe3 OYMILECHHBIA OyMaxHbid ¢unpTp "Oenas
JeHTa" B XPaHAT B CKIIAHKE C IPUTEPTOM NpOOKON B TEUCHHUE 2 HEAEIb.

10.1.9 PactBOop THOCYAB(dara HaTpusd, 25 %-HbIA

125 r Tmocynnsdarta HaTpus pactBopsAoT B 400 CM’ IUCTHITHPOBAHHOM
BOJIbI.

Ouuctky npou3Bogat 0,1 %-HeIM PacTBOPOM AUTHU3OHA B HEThIPEXXJIO-
PUCTOM yriiepojae, aHajioruydo 10.1.6.

PactBop GuUNbTPYIOT 4Yepe3 OYMLICHHBIA OyMaxubli punpTp "6Genas
JICHTA" Y XPAHAT B CKISAHKE C NPUTEPTON NMPOOKOH B TEUECHHE IBYX HEEIb.

10.1.10 PactBop consiHoM kucaoTel (1:1)

K 200 cM° AUMCTHIIMPOBAaHHOH BOJbI, OuyMILEHHOM cornacHo 10.1.1, fo-
6apnsior 200 cM® KOHLIEHTPMPOBAHHOM CONSHOM KHCIOTHI U mepeMelli-
BalOT.

B ToM ciydae, Korga npy BbINOJIHEHUH XOJOCTOro onpeaencHus (11.3)
ONTHYECKAd IUIOTHOCTh AUTU30HOBOIO KOMILJIEKCA MPEBBILIAET 3HAYECHUE
0,3, BO3BMOXXHO COJISTHas KUCJO0Ta HE COOTBETCTBYET TPEOYEMBIM YCIIOBHSIM
YUCTOTHI. B TakoM ciiyyae O4YHMUIEHHBIH pacTBOp COJISTHOM KucHOThl (1:1)
[MOJIy4arOT NYT€M H30TEPMHYECKON AUCTWUIALMHA KOHLEHTPUPOBAHHOH
COJIAHOM KHCIOTHI (IIPpUIOXKEHHUE b).

10.1.11 PactBop ammuaxa (1:1)

K 200 cM’ [HCTHIUIMPOBAHHOMN BOZBI, OYMILEHHOH coracHo 10.1.1, 1o-
GapnaoT 200 cM° KOHIIEHTPHPOBAHHOIO PacTBOpPA aMMHAKA ¥ NEpeMeiiy-
BaIOT.

13
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B TOoM ciydae, Korja npu BBITNIOJHEHHH XOJIOCTOIO OIPEAEIIEHUS OIITH-
yecKas IUIOTHOCTh AUTH30HOBOTO KOMILIEKCA IpeBblliaeT 3HavyeHue 0,3,
pacTBOp aMMHaKa MOXET TaK)Ke HE COOTBETCTBOBATH TPEOYEMBIM YCJIOBH-
M 4UCTOTHl. OuHIeHHBIH pacTBOp amMmuaka (1:1) noayyarot myrem u30-
TEPMHUYECKON IOUCTWUIALMM KOHLUEHTPUPOBAHHOIO pacTBOpa aMMHaKa
(mpusoxeHue b).

10.1.12 PactBop rugpokcunamuna, 10 %-aeii

10 r ruapokcHiIaMHUHA THAPOXJIOpUAa pacTBOPSAIOT B 90 CM° JIMCTHJITH-
pOBaHHOM BoAbl, AoBOAAT pH pacTBopa g0 5-6, 1oOaBida o KarisiMm pac-
TBOp ammuaka (1:1) ¥ npoBOAST OYMCTKY MOJYYEHHOrO pacTBOpa, aHaIo-
ruyHo 10.1.6.

PacTtBop ¢GuIbTPYHOT 4Yepe3 OYHMIIEHHBIM OyMakHbi (uiabTp "Oeas
JIeHTa" M XpaHAT B CKJSHKE C MPUTEPTOH MpOOKOMH B XOJOAWIILHUKE B Te-
YCHUE 2 HEACID.

10.1.13 Ilepcynbat aMMOHUA, IIEPEKPUCTAIUIM3OBAHHBIN

OnucaHue cnocodba nepeKpucTaliM3aliy Nnepcyibdara aMMOHUS TIPH-
BEACHO B IIPUJIOXKEHUH B.

10.1.14 PacTBop ackopOuHOBOMH KHCIOTHI, 10 %-HEIA

10 r ackOpOMHOBOM KHUCIOTHI pacTBOPSAIOT B 90 CM> OYMINEHHOM TUCTHII-
JIMPOBAHHOM BOJIbI. XPAHAT B XOJIOJMIBHUKE HE OOJiee HEEH.

10.1.15 PacTtBOp acKOpOMHOBOM KHUCIIOTHI, D Yo-HEIH

5 T acKOpGHHOBOH KHMCIIOTBI PacTBOPSIOT B 95 CM® OYMIIEHHOMN JUCTHII-
JIMPOBAHHOM BOJIpl. XPAHAT B X0NOAUALHUKE HE D0Jiee HEIEH.

10.1.16 PacTBOop ackopOMHOBO# KUCIOTHI, 1 Yo-HbIMH

1 r acKopOMHOBOH KHMCJIOTBI pacTBOpSOT B 99 CM> OYHLIEHHOM JHCTHII-
JIMPOBAHHOM BOJLI. PACTBOp rOTOBAT nepea UCNOJIL30BAHUEM.

10.2 IIpuroroB/ieHHEe rPAAYHPOBOYHLIX PACTBOPOB

10.2.1 I'pagynpoBo4Hbie pacTBOpbl roToBAT U3 [ CO ¢ coxmepxaHueM
Meau (uuHka) 1,0 MI/CM®.

10.2.2 Jlns nopHUIrOTORJEHMS pacTBOpa ¢ MAaCCOBOM KOHLIEHTpaUUeH MeIH
u nuHka 50,0 Mr/cM® BckphiBatoT amnyay 1'CO meau (UMHKa) 1 ee Co-
JEP>KUMOE MEPEHOCAT B CYXYIO YHCTYH) KOHHYECKYIO MPOOUPKY.
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Ot6upator 5,0 cM’ Kaxaoro obpasna ¢ mOMOLIBI0 YUCTOH CYXOil MUIETKH
C OJHOM OTMETKO#H M MEPEHOCAT B MEPHYIO KOOy BMecTHMOCThIO 100 cM”
1 N0o0aBIAOT 2-3 Kamjyd pacTBopa consHol KAcnoThl (1:1). JoBoaat 00b-
€M B KOJIOC 10 METKH OYHAIUEHHON JUCTHUIMPOBAHHOM BOJOH U IepeEMeE-
[IUBAKOT. MaccoBasd KOHUCHTpaUsA MeAM M UUHKA B IOJYYEHHOM pac-
TBOpE cocTtaiser 50,0 MKr/cM”.

PacTBOp XpaHST B NOJIUITUIIEHOBOM MOCYAE B TEYEHUE 3 MECSLIEB.

10.2.3 Jlns npuroToOBJIEHHASA TI'padydpOBOYHOrO pactBOopa ¢ MacCOBOH
KOHLIEHTpALMe MeIu U LUHKA 1,0 MKI/cM® B MEpHYIO KOGy BMECTHMO-
cTBi0 250 CM’ MpH MOMOLIM MUNETKH BMECTUMOCTBIO 5 CM® IPHJIMBAIOT
5,0 cM° pacTBopa MeJH H LMHKa ¢ KOHLEHTpauMeil 50,0 MKr/qM> Kaxaoro
Metayia u 1 cm° consHoit kucnotel (1:1). O6beM pacTBOpa HOBOMSAT O
METKM Ha KOJ0€ OUYULIEHHON AUCTHIUIMPOBAHHON BOJIOH U IIEPEMELLIUBALOT.
MaccoBass KOHLIEHTpauysi M€ U LMHKa B TI'pPalyUpPOBOYHOM PpacTBOpeE
coctasaser 1,0 MKI/cm®.

PacTBop XpaHsT B IMOJIUITUIIEHOBOM nocyAe B TeueHue 1 Mecsaua.

10.2.4 Ilpn orcyrcrBun 1'CO jgomyckaeTcss MCIOJB30BAThH aTTECTOBAH-
HBIH pacTBOp Meau, IIPUTOTOBJICHHBIA M3 cyjibd)ata MeQd, W aTTECTOBAH-
HbIM PacTBOP LWHKA, IPUTOTOBJIEHHBIN M3 LIHHKA rpaHyJIMpOBaHHOro. Me-
TOJMKA NPUIOTOBJICHUSA aTTECTOBAHHBLIX pacTBOPOB IPUBEAEHA B MIPHJIO-
Kenusix I u /.

10.3 Ycranosienne rpaaympoBOYHbLIX 32aBHCHMOCTER

JInA npurotToBiicHMs 0Opa3suoOB Ui FPagyuMpPOBKM B 7 AENUTEBHBIX BO-
POHOK BMECTHMOCTBIO 500 cM’ HaJIMBAIOT MEPHBIM LIMIMHAPOM 110 250 cM>
AUCTHIUIMPOBAHHON BOABI, odyuiyeHHoM cormacHo 10.1.1 n pgobamsror B
Hux nocaenosarenbuo 0; 0.5; 1,0; 2.0: 4,0; 6,0; 8,0 u 10 cm’ rpagyupo-
BOYHOIO PpacTBOpa C MACCOBOM KOHUEHTpauved wmend U uuHka 1,0
mMkr/cm°. ConepxkaHue Mead (LMHKA) B MOJy4EHHBIX 00pa3lax COCTABHT
coorseTrcTBeHHo O; 0,5; 1,0; 2,0; 4,0; 6,0; 8,0 n 10 mkr. Ilporoasar aHanus
oOpas310B, Kak orucaHo B pasaeie 11 (Mckimo4yas kunsiueHue npoo).

['pagyupoBOUYHYIO 3aBUCHUMOCTE ONTHUYECKOW TIOTHOCTH OT COAEPIKAHUSA
MeAd (UMHKA) B aHaJIM3UPYEMOHN Npode pacCYUTHIBAIOT METOAOM HaH-
MEHBIIHWX KBAJPaTOB.
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[ panyMpOBOYHYHO 3aBHCHUMOCTb YCTAHABJIMBAIOT IIPHM HCMOJIB30BAHMH
HOBBIX MapTHI PEAKTUBOB WM JIPYTOro U3MEPUTEIBHOIO MpUdopa.

[Ilpyumeuvanue - JIMHEAHOCTh IPafyUPOBOYHON 3aBUCUMOCTH I OIpenesIeHUs
IIHHKA MOXXET HapylLlaThCA [IPH COAECpKAHUK ero B npobe 6onee 8 MKIr; B 3TOM Clly-
4yae rpalyMpoOBOYHYIO 3aBUCUMOCTb CAEAYET OTPAHHYUTD JIMHEHHBIM AHANIa30HOM.

10.4 KoHTpoJIb CTAOHIBLHOCTH rPaAyHPOBOYHOM XapaAKTEePHCTHKH

10.4.1 Kontpones cTaOMIBHOCTH TIpPagyHpOBOYHOH XapaKTEPUCTHKH
IIPOBOJAT IPH NPUTOTOBJICHUM HOBBLIX PacTBOPOB AUATHIAMTHOKapbaMaTa
CBHHLIA WA OCHOBHOI'O pacTBOpa AUTU30HA.

CpeacrBaMy KOHTPOJIA ABJAKOTCA 00pasiibl, UCIOJbB3YEMBIE I YCTa-
HOBJICHUS I'paayMpoOBOYHOMN 3aBUCUMOCTH Mo 10.3 (He meHee 3). [ panyu-
pOBOYHAsA XapaKTEPUCTUKA CYUTAETCA CTAaOMIBHOM IMpPH BBLINOJHEHHH YC-
JIOBUIA:

rae X — pe3yabpTat KOHTPOJISHOrO U3MEPEHUS COAEP KaHKuA MeH (1IMHKA) B
obpa3ue, MKT;
C — npUrnUdcaHHoe 3Ha4YEHHUE COCpKanua Meau (LIMHKa) B o0pasuie,
MKT;
d — I10MyCTHUMOE paCXOXJICHUE MEXKAY U3MEPEHHBIM H MPUITUCAHHBIM
3HAYEHHUEM coJiepKaHusa Meau (LIMHKaA) B oOpa3l ¢ MKr (Tabjuua 3).

Ecnu ycnoBue cTaOUIBHOCTH HE BBHIIOJHAECTCA AJIA Of10r0. obpasua ais
rpagyMpOBKH, HEOOXOAUMO BBIMIOJHUTH IMOBTOPHOE MU3MEPEHHUE ITOro 00-
pa3lia 111 UCKIIIOYEHHS pe3yJibTaTa, COAEPKaIlero rpyoyro norpemHsocTs.
Ilpy NOBTOpHOM HEBBINIOJHEHHH YCJIOBUA, BBIACHSAIOT TPUYUHBI HECTa-
OMNIBLHOCTH, YCTPAHSIOT UX M INMOBTOPSIOT U3MEPEHHE C UCMOJH30BAHUEM
Apyrux o6pa3nos, npeayCMOTPEHHBLIX METOAUKONU. Eenu rpagyHpoBoOYHas
XapaKTepUCTUKAa BHOBb HE OyJeT YJIOBIETBOPATE ycnoBHvio (1), ycraHas-
JIABAIOT HOBYIO I'PaJlyHPOBOYHYIO 3aBUCHMOCTb.
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Tabnvua 3 - JlonycTUMBIE pacXOoXAECHUA MEXAYy H3MEpPEeHHBLIMH H MPHITHCAH-

HBIMH 3HAYEHHAMHU colepxKaHus meau (UMHKa) B oOpasle Nnpu KOHTPOJiEe CTa-
OMIIBHOCTH IPalyHpPOBOYHON XapakTEpPUCTHKH

[IpyunucaHHOE 3HAYCHHE CO-
nep>xxanud Meau (uuHka) B 06-1 0,50 | 1,00 [ 2,00 | 4,00 | 6,00 | 8,00 | 10,00

pasue C, MKT | |
HonyctuMoe pac- | Meap 0,151 0,1510,33 0,40 20,48 0,55 0,63
xoxaeHue d, Mkr | L{HHK 0,11 0,14 10,21 10,35 0,49 , 0,63 [ 0,77

10.4.2 I1pu BoInOHEHUH yCnoBUA (1) yYUTBIBAIOT 3HAK PAa3HOCTH MEXITY
N3MEPEHHBIMM U NPUIIMCAHHBIMHU 3HAYEHUAMH cojiep)XKaHus MeJH (LMHKA)

B obpa3uax. JTa pa3sHOCTb JOJDKHZ UMETh KaK MOJIOKHUTENBbHOE, TAK H OT-
DUIIATEJILHOE 3HAUEHUE, €CITM XE BCE 3HAYEHHS UMEIOT OAHH 3HAaK, 3TO ro-
BOPUT O HAJIMYMU CUCTEMATHYECKOIrO OTKJIOHEHHs. B Takom ciydae Tpely-
€TCSl YCTAHOBHUTH HOBYIO IPpalyMpOBOYHYIO 3aBUCHMOCTb.

11 BoinnosiHeHHe U3MepeHHii

11.1 BoinoJIHeHHE H3IMEPEHHH MACCOBOH KOHIEHTPAUMM MeXH

11.1.1 MepHBIM HMIMHIPOM BMECTHMOCThIO 250 cM” oTOHpatot 250 M’
npoObl BOABI, 3aKOHCEPBUPOBAHHOM COrJIaCHO pasneny 8, H noMelaroT B
KOHHYECKYIO Konby BMecTHMOCTbo 500 cM°. JToGapnstor 0,25 1 [IEpPEKpH-
CTaJlJIM30BAHHOIO Mepcylib(ata aMMOHUA U KUIATAT npoby, He AomycKas
[Ipd 3TOM PE3KOro yMeHblieHHs o0beMa, B TeueHne 20 MHUH, OTCUHATHIBAS
BpeMsa C MOMEHTa 3akunaHus. [Ipo0y oxnaxparoT, NepeHOCAT B YHUCTHIN
CTaKaH BMECTHMOCTEIO 250 cM’, 106aBisgOT 5 cM® pacTBOpa rMAPOKCHIIA-
MHHA ¥ M0 KamjasM pacTBOp amMuaka 10 pH 6-7, KOHTpoAupys KHCJIOT-
HocTh NpoOrl npu oMo pH-MeTpa (anekrpoasl pH-mMeTpa nociie Kax-
JIOr0 pacTBOpa, COJAEPIKAUICrO MEIb MM LHUHK, HEOOXOOUMO TUIATEIBHO
OOMBIBaTh pPACTBOPOM COJIIHOM KHCJIOTBI, NPHrOTOBJIEHHOH COIJIACHO
10.1.9, v ononackuBaTh AUCTHWIJIMPOBAHHOW BOJOMH, OYHIIEHHOM COrJIaCHO
10.1.1; TepMOKOMIEHCATOP CIAEAYET YAAIMTD).
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[Tocne wHelTpanuzamuu 1npody NEPEHOCAT B AENUTENILHYIO BOPOHKY
BMecTUMOCTEIO 500 cM”, npunueatoT 10 cm® 10 %-Horo pacTBopa TapTpaTta
Kanus-HaTpusa, 10 cM’ auertaTHoro 6ydepa u sxctparupyiotr 10 cM’ pac-
TBOpa AUITHIAUTHOKapOamaTa CBUHLA B XJjiopodopMe B TeueHHE 3 MHH.

llocne pasneneHus cloeB MEPEMELIUBAIOT COHEPAKMMOE BOPOHKH 2-3
pa3a KpyroBbIMU JABWXKEHUAMH U BBIACPXKUBAIOT elle 2-3 MUH. QUNBTPYIOT
XJIOpOo)OPMHBIA 3KCTPAKT AUMITUIAUTHOKapOaMara Meaud B rpagyHpOBaH-
HYIO NpoOUpPKY uepe3 BOPOHKY AMaMETPOM 25 -36 MM ¢ OUULIEHHBIM OY-
MaXXHbLIM (QUIbTPpOM "Oenas JieHTa", npeaBapUTE/IbHO MPOMBITBIM XJIOPO-
dopmom. O6beM 3KcTpaxTa A0BOAAT A0 10 cM® XJI0podopMOM, 3aKpbIBa-
IOT NMPOOUPKHM TIPHUTEPTHIMM NMPOOKAMHU M NEPEMELINBAIOT.

OnNTHYECKYIO MJOTHOCTL XJAOPOGOPMHOIO 3KCTPAKTA JAUITUIAMTHOKAP-
OamaTta Meau U3MEpAIOT Ha POTOMETPE C HENpPEepPLIBHOH pa3BEPTKOMN CIEK-
Tpa NpH AJHHE BOJIHBI 436 HM WM Ha ¢oroMeTpe, CHabXEHHOM CBETO-
¢uIbTpaMHU, Npy JUIMHE BOJIHBI 440 HM B KIOBETAX C TOJIHUHOH MOFJIO-
[HAKOLIErO CJIOS 2 CM OTHOCHUTEJILHO XJ1I0pogopMma.

11.1.2 Eciiu onTUyeckas njaOTHOCTL MPOOLI BhILLIE TAKOBOM IJIS TOCJIE]-
HEd TOYKH IpagyUpOBOYHOM 3aBUCHUMOCTH, IMOBTOPSAKOT OIPEACTCHHE C
aJIMKBOTOW aHaJIM3UPYEMOH BOAbI, paBHOH 100 cM”, H0OaRIIsis B KOJIOY re-
pea kunAayeHueM 0,1 r nepekpucTanIM30BaHHOIO MNepcybgpara aMMOHMUA,
a B CTaKaH nepej HedTpanusauueii 2 cm’ pacTBopa ruapokcunamuHa. [1po-
6y MepeHoCAT B ACMTEbHYIO BOPOHKY BMECTHMOCTBIO 250 cM°, MpHIIH-
BatoT 4 cm® 10 %-HOro pacTBOpa TapTpaTta Kanus-Hatpus (cMm. 10.1.6), 5
cM® aletaTHoro 6ydepa (cM. 10.1.7), skcTparupyioT 10 cm® pacTBopa 1u-
ITUIAUTHOKapOaMaTa CBHHLIA B XJIOpodopMe B TE€UYCHHE 3 MHH W jaliee
[pPOBOJAT onpegaeneHue cormacHo 11.1.1.

11.1.3 Ecan ontuyeckas rJIOTHOCTbL NMpoObl BHOBL Oy/EeT BLIXOAMTHL 3a
BEPXHHUI Mpeaes rpagyupoBOUHON 3aBUCUMOCTH, NNOBTOPAIOT ONPEACIEHHUE
corjacHo 11.1.2 ¢ MeHblUEH aAJMKBOTOM aHaJIM3UPYEMOM BOJbI, pa3daB-
neHHoi 10 100 cM’ OuMIIEHHOI BOJOIA. AJNMKBOTY MnpoOBI CIEAYET BbI-

OupaTh TakKuM 00pa3oM, 4TOOBI OHA coaeprKaiia oT 5 MKI 40 10 MKr meau.
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11.2 BeinosiHeHMe H3MepeHHii MacCOBOH KOHIEHTPALHH THHKA

11.2.1 BoaHbi#i pacTBOp B ACIMTEIBHOW BOPOHKE MOCJE OTACJIEHUS XJIO-
podOPMHOrO IKCTPAKTa JUITHIIUTHOKapOaMaTa Meau NPOMBIBAIOT S cM”
YETHIPEXXJIOPUCTOrO YyIrAepOaa, BCTPAXHUBAsA BOPOHKY B TedeHMe | MuH, de-
TBHIPEXXJIOPUCTBIN yriaepoa OTAEAdOT U oTOpachiBalOT. K npobe npudas-
ot 1 e 10 %-Horo pacTBopa acKOpOHHOBOH KHCIOThL, 4 cm® 25 %-
HOTO pacTBOpa THOCYIb(aTa HaTpus, 10 cM® pabo4ero pacTBopa AUTH30HA
B YETBHIPEXXJIOPUCTOM YIJIEPOJIC H BCTPAXHUBAIOT B TeyeHUue 5 MUH. llocne
pa3Ze/IcHUs CJI0EB BpalllalOT BOPOHKY IJIaBHBIMH KPYTOBBIMHU ABUXEHUIMH
Tak, 4ToObl OCEJIM KaIlld 3KCTpaKTa CO CTEHOK BOPOHKH U MOBEPXHOCTH
BoAbl. JlatoT npoOe OTCTOATHCS elle 2-3 MHH, NIEPEHOCAT SKCTPAKT JIUTHU-
30HaTa LIMHKA B YETHIPEXXJIOPUCTOM YIJIEPOLE B KIOBETY C TOJILIAHOMN I1O-
MJIOLIAKIIEro ¢1od | cM U HM3MepsAIT ONTHUYECKYHK) TUIOTHOCTh Ha (POTO-
METpPE C HENMPEPBIBHOM pa3BEPTKOM CIIEKTpa MPU JAJIMHE BOJIHBI 335 HM WU
Ha (pOTOMETpE, CHAOXKEHHOM CBETOQHUIBTpAMU, NPU IJIMHE BOJHBI 340 HM
OTHOCUTENILHO paboyero pacTBopa JUTHU30HA.

11.2.2 Ecau ontryeckas MiIoTHOCTh MPOObI BBILIE TAKOBOM AJIS TMOCHEH-
HEHl TOYKH IpagyUpOBOYHON 3aBUCUMOCTH, MOBTOPAKOT ONPEACIIEHHUE CO-
rimacHo 11.2.1 ¢ anMKBOTO#M aHanu3KpyeMoii Bojbl, paBHOH 100 cMm’, co-
Kpallas pacxo/ pacTBOpa THOCY Ib(haTa HaTPHs 10 2 CM".

11.2.3 Ecnu ontHyeckas MIOTHOCTh NPoObl BHOBL OyJAET BBIXOAMUTH 34
BEPXHUIM mpenes rpaiyMpoBOYHOM 3aBUCUMOCTH, INOBTOPSIOT ONpeAe/ICHHE
corjlacHO 11.2.2 ¢ MeHblIEH aJUMKBOTOM aHaJIU3HUPYEMOH BOJbI, pa3das-
neHHoi 10 100 cM® OuHMIIEHHON BOAOH. AJTMKBOTY IpoObl ClEAYeT BHIOH-
paTh TaKHUM 00pa3om, YTOOBI OHA cOJepXKalia HE MeHee 3 MKI LIMHKa.

11.3 BeinoJgHeHHe X0J0CTOro OnbitTa

XOJIOCTO ONbIT BBINOJHAKOT JABaXabl aHajgormyHo 11.1 u 11.2
(BKJIIOYas KMIIA4EeHHE NMpoObl ¢ Mepcynb(aToM aMMOHMA), UCTONb3ysa 250
umt 100 cM’  JUCTWUIMPOBaHHOM BOABI, OUMINEHHOH coriacHo 10.1.1.
Y 1OBJIETBOPUTEIBHOE 3HAYEHHUE ONTHYECKOM MJIOTHOCTH £OJIOCTOT'O OIBITA

He nospxkHO npesbiiath 0,020 npu onpeaenenur megu 4 0,250 npu on-
peAcIEeHUH LIMHKA
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B pacderax MCrone3ylOT cpeaHee 3HAUYEHUE OMNTUYECKON IJIOTHOCTH
ABYX MNapaulesIbHbIX U3MEPEHHH XOJIOCTOrO ONbITa, €CJIH pa3’HULIA MEXAY
HUMH He npesbimaet (0,02 eanHuL OnTHYECKON MJIOTHOCTH IIpH Orpeaesie-
HUUA Mead U 0,1 eJMHULBI OTNITHYECKOHW MJIOTHOCTH IIPH ONPEIC/ICHUHA LUH-
Ka. B npoTUBHOM cCily4yae MOBTOPSIOT XOJOCTOW ONBIT €lle pa3 U OepyT
CpelHee 3HaUeHUEe U3 JIBYX, Hanbonee OJIM3KUX pe3yibTaTOB.

11.4 Memawiuue BAMAHHSA H HX YCTPaHEHHE

OnpeneaeHu0 MEAM MeIaloT TOBBIIICHHBIE KOHUEHTpAaLUyY BUCMYTA
(bonee 30 MKI/aM’), MPAKTHUYECKM He BCTpedarolyecs B NPHPOJHBIX M
OYHIIEHHBIX CTOYHBIX BOJIAX.

OnpeneneHuro IIMHKA MellaeT Meab, a Ttakke xejie3o(lll) (bonee 200
Mkr/om°) U xeneso(Il) (Gonee 1 mr/am).

Menp yaansioT KOJMMUYECTBEHHO 3KCTPAKUMEN JAUATUIAUTHOKAapOaMaToOM
CBHHLIA MEPEHA OIPECJICHUEM LIMHKA, a TAKXe CBA3bIBas OCTaBLUMECS B
npoOe ciieabl MeIM B KOMILIEKC 0OaBJIEHHUEM THOCYJIb(]AaTa HATPHA.

Bausuue xenesza (II) ycrpansercsa npu a00aBjJeHUMHA pacTBOpa THAPO-
kcuaamuHa. [lpucyrctBre xkene3a (II) B koHueHTpauuu Oosee | Mr/am°
MAaJIOBEPOSITHO.

B npoOe He n0JDKHBI MPUCYTCTBOBATh BEIECTBA, OKACIIAIOMIYME AUTH30H
¢ 00pa3oBaHMEM OKpallleHHBIX coeAMHEHUH. CBODOHBIC TAIOTEHBI U Iie-
POKCH/IbI YAAJSIIOTCS U3 pacTBopa KUINsiueHueM. 1 ycTpaHeHUs BAMSAHUA
Ha JIUTU30H OKHCIUTENIeH, 00pa3yroiuMxcs MpH passIoKEHHUU nepcyibdara
AMMOHMS, MEPE ONPEACIICHUEM LIMHKA 1O0ABJISIOT pacTBOP aCKOPOUHOBOM
KHCJIOTHI.

12 BobiuHncienne u opopMiIeHHE PE3YyJbTATOB H3MEPEHHH

[2.1 BBIMUCIAIOT 3HA4YE€HUE ONTHUYECKOM TMJIOTHOCTH Ay, COOTBETCT-
BYIOLLIEE COACPXKAHMIO MeH (LUMHKA) B Mpobe BoAbl Mo GopmyJie

Ay = A - A, (2)
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rae A - 3HavyeHUe ONTHYECKOH MIIOTHOCTH 3KCTpaKTa NMpoObl aHAJIH3H-
pPyEMOH BOJBI;
A1 - cpenHee apupMeTHYECKOE 3HAYEHHUE OMTHUYECKOM MJIOTHOCTH 3KC-
TpaKTa XOJIOCTOH MpoObI TaKOro e odbema.

12.2 Tlo rpagydpOBOYHON 3aBUCHUMOCTHM HaXOAAT COJEpXKaHHe MEIH
(UMHKA) , MKI, B aHAIU3UPYEMOIl aTMKBOTE MPoOBI BOABI, COOTBETCTBYIO-
[I€€ MOJYYEHHOMY 3HAYECHUIO ONTHYECKOH MIIOTHOCTH A,.

MaccoByio KOHUEHTpaluuio Mear (LMHKa) X, MKI/AM®, B aHaJIM3UpYye-
MOM Npo0e BOAbl BEIYUCIIAIOT MO GOopMylie

x =919% (3)

rne Q- coaepkaHue Meau (LiMHKa) B aJIMKBOTE aHATM3UPYEeMO# Ipobsl,
MKT;
V — 00beM aJIMKBOTHI NpOoObI, B3ATHIA 1J1s1 BHINOJHEHUA

U3MEPEHHH, cM”.

12.3 Pe3ynbTat uU3MEpeHUs B JOKYMEHTaX, NpeayCMaTpUBAIOIIHX €ro
MCIOJIb30BaHHE, MPEACTABIISIIOT B BULE:

X = A, Mxr/aM’ (P = 0,95), (4)

rae + A - rpaHuLbl XapaKTEpUCTUK IOTPELIHOCTH PE3yJIbTaTOB H3MeEpE-
HUS A1 JaHHOW MacCOBOM KOHLUEHTpaLuu Meau (LiuHka) (Tad-
JULLL 1 U 2), MKI/IM".

UHncneHHble 3HaY€HUA pe3yJjbTaTa U3MEPEHUs NOJ/DKHBI OKAaHYMBATbCH
LIM(pOH TOro e paspsaa, YTO U 3HAYEHUA XapaKTEPUCTUKU MOTPELIHOCTH;
XapaKTepUCTHKaA MOTPELIHOCTH HE JOJDKHA copepkaTh Oonee 2-x 3Haya-

IUX uudp.

12.4 JlonycTHMO NIPEACTABJIATE PE3YNLTAT B BUE:
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XA, (P=0,95) npu ycnoBuu A< A, (35)

rae = A, — rpaHAUb! XapaKTEPUCTHK ITOTPEUHOCTH PE3YILTATOB HM3MEpe-
HUM, YCTAaHOBJICHHBIE NPU peaii3alui METOAUKH B J1abopaTopHH
¥ 00eCneYMBaEeMbIe KOHTPOJIEM CTaOHJILHOCTH pe3ybTaTOB H3-
MEPEHHI, MKI/IM".

[Ipumeuanue - JJomyCTUMO XapakTEPUCTUKY MOrpelIHOCTA Pe3yybTaTOB U3Me-
pPEHHH NpU BHEAPEHUH METOAMKH B nabOpaTOpHUH YCTaHABIWBATh Ha OCHORE BbIPa-
xeuua A= 0,84- A c nocneayrOdM YTOYHEHHEM M0 Mepe HAKOIJIEHUA MHDOpMa-
LIMM B MPOLIECCE KOHTPOJIA CTAOMILHOCTH PE3YIBTATOB U3MEPEHUIA.

12.5 PesynabTaThl U3MepeHUS opopMIISIOT MPOTOKOJIOM HJIH 3arHChIO B
XypHarse, 1o ¢gopmam, npuBeAcHHbIM B PYKOBRoACTBE MO KayecTBY jabopa-
TOPHH.

13 Konrposab KayecTBa pe3yjbTATOB H3IMepeHHH NPH peajiH3alHu
METOAHMKH B JadopaTopuu

13.1 O0mue Moo XKenus

13.1.1 KoHTpo/ib KayecTBa pe3yJIbTaTOB H3MEPECHUH IMpH peaIM3alUH
METOOUKHU B 1aDOpaTOPUU NPENyCMAaTPUBAET:

- OMNEPATUBHBLIA KOHTPONb HWCIOJIHUTEEM TPOLEAYPhbl BBIMTOJHEHUA
H3MEPEHUI (HA OCHOBE OLCHKH [MOrPELIHOCTH MpU peasu3alud OTACIbHO
B3ATON KOHTPOJLHOU NPOLEAYDHI);

- KOHTpPOJIb CTAaOHUIBHOCTHU pe3yJIbTATOB H3MEPEHHH (Ha OCHOBE KOH-
TPOJisi CTAOUJBHOCTHA CPEAHEKBAJpAaTUYECKOr0 OTKJIOHEHHS MOBTOPSEMO-
CTH, CPEJHEKBAAPATHUYECKOro OTKJIOHEHUS BHYTPHJIAOOPATOPHON MpeuH-
3UOHHOCTH, MOTrPELLIHOCTH).

13.1.2 TlepruoAMYHOCTH ONEPATUBHOIO KOHTPOJIS M MPOLEAYPbI KOHTPO-
11 CTaOUJIBHOCTH PE3YJILTATOB BBITIOJIHEHUSA H3MEPEHUM PErjlaMEeHTUPYIOT
B PyKoBoacTBE 10 Ka4yecTBy 1a00paTOpHUH.
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13.2 AJropHTM ONEPATHBHOIO KOHTPOJIA NPOUEAYPLI BbINOJHEHHS
H3MepeHHil ¢ MCII0JIL30BAHHEM MeTOoAa J00aBOK

13.2.1 KOHTpOAbL UCNIONHHUTENEM MPOLIEAYPHI BBITOJHEHUS H3MEpPEHHH
NPOBOJAT NMYTEM CPAaBHEHHUSA PE3YJbTATOB OTAEJIBHO B3SATOM KOHTPOJbHOM
npoueaypsl K¢ ¢ HopmatuBoMm KOHTpOJist K.

13.2.2 Pe3ynbTaT KOHTPOABHOMH mporeaypsl Ky, MKI/IM®, paccHuThHIBa-
I0T 1o opmyJie

= | X' -X-C], (6)

rae X'— pe3ynbTaT KOHTPOJIBHOTO H3MEpeHHs MacCOBOH KOHLIGHTpPALMH
OMNpeAessieMoro KOMIIOHEHTa B Ipode ¢ U3BECTHOM 100aBKOM,
MK/ M
X — pe3ynbTar HU3MEpPEHUs MacCOBOM KOHueHTpauHH orpeaense-
MOI0 KOMIOHEHTA B paboyei npo6e MKr/,uM
C — BenMuKHa N06aBKU, MKI/AM".

3
13.2.3 HopMatup KoHTposa norpemiHoctd K, MKI/AM®, pacCYMTBHIBAIOT
no ¢opmyJie

K= @, ) +a@,), (7)

roe Apx - 3HAYE€HMs XapaKTEPUCTUKH TMOrPELUHOCTH Pe3yJIbTaTOB U3MeE-
PEHUA YCTAHOBJICHHBIE MPH peasiu3alMi METOAMKH B j1a00paTo-
PUU, COOTBETCTBYKOUIUE MACCOBOM KOHLEHTpALUU MeOu (LHH-
Ka) B npode ¢ 100aBKOM, MK/ M
Apx - 3HAYECHHUS XapaKTEPUCTUKH IMOrPELIHOCTH PE3YNBTATOB U3ME-
PEHMI, YCTAaHOBJIEHHbIE MpU pea/M3alvHd METOJAUKH B Jiabopa-
TOPHH, COOTBETCTBYIOUIUE MACCOBOH  KOHLEHTpaUHH MeEaU
(uMHKa) B paboueit npobe, MKr/aM’.

[Ipumevanue ~ JJonycTuMo 1)1 pacyera HOPMATHBA KOHTPOJSl HUCIONb30BATh
3HAYCHHUS XAPAKTEPUCTHK MOTPELIHOCTH, MOJy4YeHHbIE paCYeTHBIM NYTEM 1O GOpMYy-
nam A , =084 A, u A, =084 A

23



PJT 52.24.516-2006

14 IIpoBepka NPHEMJIEMOCTH pe3yJIbTATOB, NOJY4YEeHHbLIX B
YCJOBHSIX BOCHPOHM3BOIUMOCTH

PacxoxaeHue MexXay pe3yJsibTaTaMM H3MEPEHHUH, MOJYYEHHBIMH B JBYX
naboparopuax, HE NO/DKHO MPEeBbIIATh Mpejiena BOCNpou3BoauMocTtH R.
[Ipy BBINOJHEHUHM ITOTO YCIOBHA MpHEMIIEMbl 00a pe3yibTaTa H3MEPEHHIA
M B KayeCTBE€ OKOHYATEJIbHONO MOXET ObIThb HUCMNOJIb30BAHO HX CpEHEE

3HAYE€HHE. 3HAa4YCHHUE Ipeaesia BOCIPOU3BOAUMOCTH PACcCUYMTHIBAIOT I10
dopmyne

R=2.77 ox . (8)

[Tpu npeBbIlIEHHHU NPeAEia BOCIPOU3BOAUMOCTH MOTYT OBITh UCIIOJIB30-

BaHbl METOAbI OLIEHKH [IPUEMJIIEMOCTH pe3yJIbTaTOB H3MEPEHHH COTJIACHO
pasaena S I'OCT P UCO 5725-6 uiw MU 2881.

[Ipumeuanue — [IpoBepka npuemMneMocTH MPOROAUTCA TIPH HEOOXOIUMOCTH
CpaBHEHHA pe3y/IbTaTOB U3MEPEHUM, NOMYyYEHHbIX ABYMs 1a0OpaTOpUAMH.
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Ilpuioxkenne A
(PEKOMEHYEMOE)
O4HcTKA M pereHepaliusi pacTBOpPUTEIeH

A.l1 Perenepanus xaopodopma

XnopodOpMHBIE 3KCTPAKThl U APYrHe CIHMBHI XJopodopma, obdpa3yro-
[IMecs B MPOLIECCe aHain3a, COOMPArOT B OTHAEJBHYK) TEMHYIO CKIIAHKY C
HEOOJIBLIMM KOJIMYECTBOM JUCTUIJIMPOBAHHOM BOAbI. JlJ1d pereHepauuu
CJIMB XJiopodopMa nepeHOCAT B JIEIUTEIbHYKO BOPOHKY, A00ABISAIOT COJIS-
Hyto kucsoty (1:1) u3 pacuera 10 cm” Ha 0,5 am° xJopodopMa M BCTPAXH-
BalOT BOPOHKY 2 MUH. Ilocie oTcTaMBaHUA U pas3ZieJICHUA CJIOEB XJIOPO-
(popM CIHBAIOT B JPYIyr0 JAEJUTEJIbHYIO BOPOHKY U JABaXbI [IPOMBIBAIOT
JACTHJUTAPOBAHHOM BOAOH M3 pacyera 20 cM” Ha 0,5 am°. Hocae pasjieie-
HUs C0eB XJI0podopM GUILTPYIOT Yepe3 CJOH BaThl MM 2-3 OyMaKHBIX
punbpTpa "Oenas neHTa" B NEPErOHHYIO KOJIOY.

Ieperousirot xnepodopm, otoupas ¢ppakiuio, kunauyto npu t = 60,5 °C
~ 62 °C. llepsyro nopuuio otrona, kunsamngyro Huxe 60,5 °C, Bo3sBpalia-
0T B CJIUB, a OCTAaTOK IIOCJIe OTIOHKM OoTOpackiBaloT. [loBTOpSAIOT nepe-
FOHKY €llle pa3, Mpu 3TOM [IEPBYIO MOPUHUIO OTrTOHA M OCTATOK IOCJIE OT-
rOHKH BO3BpalLalOT B CJIMB.

Jli1s BBIMOJIHEHHUS M3MEPEHHH MAacCOBOM KOHIIEHTpalMHM MeEOH B BOJE
MOXKHO UCIIOJIB30BAaTh TAIOKE CJIHBBI XJ10pohopMa, obpa3yromuecs IpH orl-
peleieHUH HeQTenpoayKToB. PereHepalids 3THX CIIMBOB MPOBOJUTCS CO-
IJIACHO NPHUBEICHHOH BLIIIIE METOIUKE.

A.2 Perenepanusi 4eThIPEXXJIOPHCTOrO Yrjaepoaa

ODKCTPAKTHl U Jpyrue CAHUBBl YETBHIPEXXJIOPUCTOrO yriaepoaa, odpa3yio-
[MecCs B rpolecce aHan3a, coOMpaloT B OTAEIbHYIO CKIISAHKY. [l pere-
Hepaiu 0,5 IM° C/IMBA YETHIPEXXJIOPUCTOTO Yrieposa MepeHOCsT B A€l -
TEJILHYKO BOPOHKY W pa3pyllIalOT JUTU3OHOBBIE KOMILIEKCHI IyTEM BCTpS-
xuBaHua ¢ 10 cM® pactBopa consHoi kuciaotsl (1:1). O6pasyromuiics 3e-
JIEHBIH pacTBOP AUTU30HA B YETHIPEXXJIOPUCTOM YIJICPOAE ABAXKIBI IIPO-
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MBIBAIOT AUCTHUJUIMPOBAHHOM BOJIOM U3 pacuera 20 CM° Ha 0,5 am°. TTocne
pa3feyieHUs CJIOEB pPacTBOpP AMTH30HA B YETBIPEXXJIOPHMCTOM YIJIEPOAE
GUABTPYIOT Yepe3 CJIOW BaThl UM 2-3 OymakHEBIX GuiIbTpa "Oenast ieHTa"
B IIEPErOHHYIO KOJOY.

[leperoHAtOT 4YETBIPEXXJIOPUCTHIA yriepos, oTOupas dpakuuio, KUrs-
yo npu temnepatype 76,5-77,0 °C. IlepByro nopuuio 0TroHa, KHNFgIyko
HoKe 76,5 °C, BO3BpallialOT B CJIUB, a OCTATOK I10CJ€ OTFOHKH YTHJIM3UPY-
10T. [10BTOPAIOT NEeperoHKy ele pas, npyu 3TOM NEPBYKO NOPLUIO OTIOHA M
OCTATOK IOCJIE OTFTOHKH BO3BPAIIAIOT B CJIUB.

B TOM Ciry4ae, €CJid IIpH XOJIOCTOM OMNpPEAESIEHUH ONTUYECKAS IIJIOTHOCTH
NUTHU30HATA LUMHKA, MOJYYEHHOIO ¢ BHOBb IIPUOOPETEHHBIM YETBIPEXXJIO-
PUCTBIM YTJIEPOJIOM, NMpeBbILIaeT 3HayeHue 0,4, cneayeT NpoBeCTH OYHUCTKY
pPacTBOPHUTEIA COITACHO ONMUCAHHOU METOJUKE.

JIJ1s1 BBINMONHEHHS U3MEPEHUIM MAcCOBOM KOHUEHTPAUMH LIMHKA B BOJE
MOXXHO HCIOJIb30BATh TarKe CJIMBbI YETBHIPEXXJIOPHUCTOrO yrijiepoaa, oopa-
3YIOLMECS NPH ONPEACTIEHHHU HEPTENPOAYKTOB. PereHepanus 3THX CJIMBOB
MPOBOJAUTCSH COrJIaCHO NMPUBEACHHOM BBILIE METOIUKE.
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[Ipunoxxenune b
(pEKOMEHyeMOE)

O4yHcTKa peaAKTHBOB METOAOM H30TEPMHYECKOH JHCTHIIALHH
B.1 OyucTKa CONAHONH KHUCIOTHI

Ha gHO 4MCTOro Cyxoro sKcMkKaTtopa Ha/JUBAalOT KOHUEHTPUPOBAHHYIO
COJISIHYIO KHCJIOTY, a Ha BKJIaJbIl CTaBAT GapdOpOBYIO YAHIKY ¢ TAKHM XKe
D0BEMOM JUCTULTHPOBAHHOMK BOJBI, OuMllleHHOU coraacHo 10.1.1. ITnoTHo
3aKpbIBAIOT IKCHKATOP M OCTABJISIIOT HA 2-3 CYT. 3a 3TO BpEMs B IKCUKATO-
D€ YCTAHABJ/IMBAETCS PaBHOBECHE, U B HalllKe MOJTy4YaeTca YUCThIK pacTBOp
KKUCJIOTHI (1:1), TpeOyeMbli A1 NPOBEAEHUSA aHAJIU3A.

b.2 OuucTKka aMMHAKA

Ha nHO YHCTOro CyXxoro 3KCHKaTOpa HaJIMBAKOT KOHUEHTPUPOBAHHBIM
PacTBOp aMMHAaKa, a Ha BKJIaAbILI CTaBAT papdOpOBYIO HAIKY C TAKHUM XKe
0OBEMOM JIMCTU/UIMPOBAHHOM BOJIbl, OUYMILEHHOM corjlacHo 10.1.1. ITnotHO
3aKPbIBAIOT IKCHKATOP M OCTABJISAIOT Ha 2-3 CYT. 3a 3TO BpEMS B IKCHUKATO-
pe YCTAaHaBJIMBAETCS PaBHOBECHE, M B YalllKe MOTy4aeTcsd YUCTBIA pacTBOp
ammHuaka (1:1), TpeOyeMbIi 1J1s NpOBEICHUS aHAJIU3a.
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IIpunoxenne B
(pexoMeHayemMoe)

IlepekpHCTANIN3ALHA NEePCYyabdaTa aAMMOHMSA

B 100 cM’ OYHIIEHHON JUCTHIIMPOBAHHOMN BObI PACTBOPSIOT MPH Ha-
rpesaHuu 10 40-45 °C 100 r nepcynsdara ammonusa. Pactesop OwicTpo
$UNBTPYIOT Yepe3 ckaayaTeiii OyMaxHslil GunsTp "Oenas neHra" B TEP-
MOCTOMKHIT CTakaH BMECTHMOCTBIO 250 cM’ M OXJlaKaaloT B OaHe CO
NIBJIOM, MepeMEIKBasi pacTBOP MajnoyKon. CTEKJIAHHBIA MOPUCTHIA PUIBTP
100-160 mop npoMBIBAlOT MOJ BaKyyMOM PacTBOPOM COJIAHOM KHCJIOTHI
(1:1) u oYHLIEHHOH AUCTHIUIMPOBAHHOM BOJOM, OTQHUIBTPOBLIBAIOT YEPE3
HEro 1oji BAKyyMOM BBITIABILIHE KPUCTAJIbI NepcyiibpaTta aMMOHHA H NPO-
MBIBAIOT HX 10-20 CM’ OXJaKAEHHOH OYHILEHHOH QUCTHTHPOBAHHOMN BO-
ael. Cywat nepcy/ib@aT aMMOHMS B TEMHOM MeCTe NMpU KOMHATHOH TEM-
nepatrype. @UILTPAT MOXKHO HUCIIONB30BATE I NEPEKPUCTAIIIM3ALMH €111E
OJIHOI mopLUHu nepcyiibparta aMmMoHus (okosio S0 ).

BoicylieHHBIH npenapar XpaHsT B IJIOTHO 3aKPbITON CKIAHKE B SKCHKA-
TOpE NPH KOMHATHOH TEMIEpPAType B TEYEHHUE 6 MECSLIEB.
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IIpunnoxenue I'
(PEKOMEHIYEMOE)

MeToauka
IIPHIOTOBJICHHS ATTECTOBAHHLIX pacTtBopoB Mean AP1-Cu, AP2-Cu
H AP3-Cu ang yCTAaHOBJIEHHSI TPATYHPOBOYHBIX XapAKTEPHCTHK
NpuOOPOB M KOHTPOJS TOYHOCTH H3MePeHHI MACCOBOM
KOHIEHTPANHUH MeAH (POTOMETPHYECKHM METO/I0M

I'.1 Hazna4denne 4 00J1aCTh NPUMEHEHUA

Hacrtosiinas MeTonKa perjiaMeHTUPYET NMpoLeaypy NMPUrOoTOBJICHUSA aT-
TeCTOBAHHBIX PaCTBOPOB MEAH, MpeIHAa3HAUYECHHBIX 11 YCTAaHOBJEHHUS Ipa-
OYUPOBOYHBIX 3aBUCUMOCTEH U KOHTPOJIA TOYHOCTHU PE3yJbTATOB H3MEpe-
HUM MacCOBOM KOHUEHTPALIMU MEJHU B NPHUPOAHBIX U OYHUILECHHBIX CTOYHBIX
BOJaX (POTOMETPHYECKHM METOLOM.

I'.2 MeTpoJornyecKkne XapakTepuCcTHKH

MeTpoioruueckre XapakTepUCTHKHA aTTECTOBAHHBIX PacTBOPOB IPHUBE-
neHbl B Ta0muue [.1

Tabnuua 'l - MeTponorMyecKkue XapakTepUCTUKM arTeCTOBAHHLIX pacTBO-
POB MEIH

3Ha4YECHHE XapaKTEePUCTUKU [JIA aTTe-

HavmeHoBaHue XapaKTepUCTHKU CTOBaHHOI'O pacTBOpA, MKI/IAM®
AP1-Cu AP2-Cu AP3-Cu
ATrecTOoBaHHOE 3HAUEHHEe MAacCOBOH 100,0 10,00 1,000

KOHIEHTPALHH MEJH, MKI/IM’
[Ipenes1 BO3BMOXHBIX 3HAYEHUH I10-
MPELIHOCTH YCTAaHOBJIEHUA MAaCcCOBOM 1,0 0,11 0,012
KOHUEeHTpaLuu meau (P=0,95),
MKT/IM"
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I'.3 CpencrBa m3mepeHuii, BcnomMorareJbHble YCTPOHCTBA,
PeaKTUBBI

[.3.1 Becni 1aGopartopHsie Beicokoro (II) kjiacca TOYHOCTH MO
[TOCT 24104-2001.

[.3.2 KonObl MepHBle 2 Kj1acca TOYHOCTH UCTMOJIHEHH 2, 2a M0
['OCT 1770-74 BMeCTHMOCTBIO: 100 cm” -2 wT.

500 cm° —1 1.
I'.3.3 IIuneTku ¢ ofHON OTMETKOHN 2 Kjiacca TOYHOCTH HUCIIOTHEHUS 2 10

T'OCT 29169-9]1 BMeCTUMOCTBIO 5 cM° — 2 WIT.
['.3.4 Llunuaapel MepHsbie ucnonnenud 1, 3 no 'OCT 1770-74 smectu-
MOCTBIO: 10 cm® =1 .

100 cm” —1 .
['.3.5 Crakan, B-1, TXC o I'OCT 25536-82 sMecTuMocThiO 250 CM®.

[.3.6 Ilanoyka cTexksHHas;.

['3.7 Crakaguyuk Aias B3BewmuBanusa (Orokc) CB-19/9 no 1'0OCT
25336-82.

I".3.8 Boponka nadoparopnas no I'OCT 25336-82 auametpom 56 MM.

I'.3.9 Yamuka eeimaputensHas Ne 2 o I'OCT 9147-80 BMeCTUMOCTBIO
50 cM”.

I'.3.10 DkcukaTop UCIOJHEHHU 2, AuaMeTpoM 190 MM 110

T'OCT 25336-82.
1"'3.11 LInartens.

[.3.12 IIpomeiBaka.

I'.4 UcxoaHble KOMNOHEHTLI ATTECTOBAHHBIX PACTBOPOB

['4.1 Meab cepHokucaas S-BoaHas (cyaegar mein) no I'OCT 4165-78,
X.Y.
[".4.2 Kucnora cepnas no I'OCT 4204-77, x.u.

I'.4.3 Bona puctrimpoBantas no 'OCT 6709-72, ouninienHas KapOo-
HAaTOM KaJIbI{HAl.
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I'.S IIpoueaypa npuroToB/IeHU ATTECTOBAHHBIX PACTBOPOB

I".5.1 Ilpurorossienue arrecToBaHHOTO pactropa AP1-Cu

Hebonbuioe koauuecTBo cybdara meau (0,25-0,30 r) nomewiatoT B Bbl-
NapyUTeNIbHYIO YallKy U BBIIEP)KMBAIOT B 3KCHUKaTope Hajd 13 %-HbIM pac-
TBOPOM CEPHOM KHMCJIOThI B TeueHUE CYTOK. [locne 3Toro B3BelIMBAiOT B

ookce 0,196 r cynsdara meau (CuSO4-5H,0) ¢ TOUHOCTERIO 0 YeTBEpPTO-
ro 3HakKa I10CJe 3aMsATON, KOJJMYECTBEHHO TIEPEHOCAT HABECKY B MEPHYIO
KOJIOYy BMecTUMOCThIO 500 cM’, pacTBOPSIOT B JMCTHIMPOBAHHOH BOJE,
ouMIIeHHOMH cornacHo 10.1.1, npuanBaiOT 5 cM’ CEpHOH KUCIOTHI, JOBOMASAT
00BEM pacTBOpa [0 METKH OYUUIEHHOW AUCTHUJUIMPOBAHHON BOJOHM M TMeE-
peMewuBaroT. [lepeHOCAT pacTBOp B IOJUITUICHOBYHK IOCYAY C IJIOTHO
3aKPBIBAKOIUECHCA NPOOKOIA.

[losryueHHOMY pacTBOpPY MPUMKUCHIBAIOT MACCOBYIO KOHLICHTPALUMIO MEIH
100,0 mkr/cm’.

JInst npurotossieHus 13 %-HOro pactBopa CepHOM KMCI0Tbl MEPHBIM LIH-
JIMHAPOM BMECTHMOCTBIO 100 cM® oTMepstoT 87 cM® AMCTHILTAPOBAHHOM
BOIbI M IEPEHOCAT B CTAKAH BMECTUMOCTBIO 250 cM’. MepHBIM LIMIHH-
IPOM BMECTHMOCTBIO 10 cM® OTMEPAIOT 7 CM° KOHLIEHTPHPOBAHHO# CEpPHOM
KHACJIOTBI U OCTOPOXKHO MO CTEKJIAHHOH MNAJIOYKE MPHUJIMBAIOT B CTAaKaH C
OIUCTUJIMPOBAHHOW BOIOM. PacTBOp mepeMewinBaloT CTEKJISSHHOM masioy-
KOU H OXJ1aKIatoT.

['.5.2 IlpuroroBieHue arrecTtoBaHHOro pacteopa AP2-Cu

10 cm’ pacteopa AP1-Cu ¢ MaccoBoii koHueHTpauued meau 100,0
MKTI/CM> TOMELIAIOT B MEPHYIO K00y BMecTUMOCThIO 100 cM”, TOBOAST A0
METKH OUHMINEHHOH JUCTHJUTHPOBAHHOM BOJOH H nepeMenBaloT. [lepeHo-
CAT pacTBOP B NOJUITUIEHOBYIO MOCYAY € IJIOTHO 3aKphIBAKOLIEHCA NpOO-
KOH.

ITonyyeHHOMY pacTBOpY NPUNMUCHLIBAIOT KOHIeHTpanuwo Meau 10,00
MKI/CM".

['.5.3 IlpurorosaeHue arrecToBaHHOro pacreopa AP3-Cu

10 cm’ pactBopa AP2-Cu ¢ MaccoBoil koHueHTpauueir meau 10,00
MKI/CM> TIOMEILAIOT B MEPHYIO KOJIOY BMecTHMOCTRIO 100 cM>, MoBOIAT 110
METKH OYHMILEHHON JUCTHUIMPOBAHHOM BOJIOM U nepeMelrBaroT. [epeHo-
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CAT PAacTBOP B NOMUITUICHOBYIO NOCYAY € TUIOTHO 3aKpHIBAIOIIECHCS NIPo0-
KOH.

[lomyyeHHOMY pacTBOpY MPHNUCBHIBAKOT KoHLEeHTpauuio mead 1,000
3
MKI/CM".

I'.'S Pacder MeTpPOJIOrHYECKHX XAPAKTEPHCTHK ATTECTOBAHHBIX
pPACTBOpPOB

['.5.1 ATTecTOBaHHO€ 3HAYEHHE MACCOBOH KOHUeHTpauuu Meau Ci,
MKI/CM® , B pacTBOope AP1-Cu paccuutsiBaroT ro popmyne

10° -m-63,5
C, = ’ .1
'V-249,7 (1)

rIe m - Macca HaBeCKM cyibdhata Meay, T;
V - BMECTHMOCTb MEPHOIi KOJIObI, CM";
63,5 - MoJIsipHas Macca MeI4, I/MOJIb;

249,77 - monsipHas Macca cyJibdara meau CuSO,4-5H,0, r/mors.

I'.5.2 Pacuer mpenena BO3MOXHbBIX 3HAYEHHIA MOrPEUIHOCTH MPHUTOTOB-
ICHHUs aTTecToBaHHOro pactBopa AP1-Cu A;, MKr/cM’, BBIIOJHSIOT MO

dopmyie

!

A A A,
A =C,- ('_#)2 + (=) 4+ (—)° . [.2
VG G ED (I'.2)

rae C, - NpUnUcaHHOE pacTBOPY 3HAUYEHHUE MAacCOBOM KOHLICHTpPALIUH,
MI{F/CM3;

L - Maccosas a0jd ocHOBHoro Beuiectea CuSO4-5SH,0, npunucanHas
peaKTHBY KBajMpukauuy "x.4." , %;

A, - 1OpeAcbHOE 3HAYEHHE BO3MOXHOTO OTK/IIOHEHHS MacCOBOH IOJH
OCHOBHOI'O BELIECTBA B PEAKTUBE OT MIPUNIHNCAHHOTO 3HAa4YEHUA |, Yo;
m - Macca HaBeckd CuSO4-5H,0, r;

An - nipefe/ibHas BO3MOXXHAS MOrPEIHOCTE B3BCIIWBAHUSA, T;
y 3
V| - BMECTHUMOCTEL MEPHOM KOJIOBI, CM

3
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ﬂV

1

- NIPpCAC/IbHOC 3HAYCHUEC BO3MOXKHOT'O OTKJIOHCHHUA BMCCTHMOCTH

MEPHOH KOJIOBI OT HOMUHAJILHOI'O 3HAYE€HHUH, cM” .

[Ipenen BO3MOXHBIX 3HAYCHUM MOTrPELUHOCTH MPUTOTOBJIEHHS aTTECTO-
BaHHOIoO pactBopa AP1-Cu paBeH:

A =100- (29 4 (20002y: | 9995 =1 0 mxr/eM’.
V100" 0,196 500

[.5.3 ATrectoBaHHO€ 3Hay€HHE MAaACCOBOM KOHUEHTpauuMu Meau C,,
Mkr/cm’, B pactBope AP2-Cu paccuuThIBatoT 110 GopMyJie

c,=4"% (T'.3)

rie V. - BMECTHMOCTh MEPHOI KONOBI, CM";
3

V3 - obbem pactBopa AP1- Cu, otOnpaeMblii NUNETKOH, CM".

[.5.4 Pacyer npenena BO3MOXHBIX 3HAYEHUH MOrPEIIHOCTH NPHIOTOB-
neHus aTrecToBaHHOro pactBopa AP2-Cu A;, MKI/CM®, BBHIIOJHSIOT IIO

dopmyne

A A
Va )2 + ( Vs
V2 V3

Ay =Cy [y + ? (T.4)
VG
rane C,— mpunucanHoe pacteopy AP2-Cu 3HayeHre MacCOBOH KOHLIEH-
TpaLM{ MU, MKL/CM’;

A — npeaenbHOe 3Ha4Y€HUE BO3MOXXHOIO OTKJIOHEHHUSA MAaCCOBOM KOH-
HeHTpauuu Meau B pacTeope AP1-Cu oT npunuMcaHHOro 3HadeHus,
MKI/CM":

C| — MaccoBas KoHUeHTpanus meau B pacteope AP1-Cu, MKT/CM>;

V,— BMECTHUMOCTB MEPHOM KOJIOBI, cM>:

A, — HNPCACIIbHOC 3HAYCHHUE BO3MOXHOI'0 OTKIIOHCHHS BMCCTHMOCTH

MEpHO# KONObl OT HOMHMHAJILHOTO 3HAYEHHUS, CM;
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V; —o06beM pactBopa AP1-Cu, oToGpaHHbIl MUMETKOH, cM";

A, — TIpEAENIbHOE 3HAYEHHE BO3MOXKHOIO OTKJIOHEHHSA 00beMa V3 OT

HOMHUHAJIBHOT'O 3HAYCHMHA, CM3.

Ilpeaen BO3MOXHBIX 3HAYEHUH NOrPEUIHOCTH MIPUTrOTOBJIEHUA ATTECTO-
BaHHOro pactesopa AP2-Cu paseH:

02, 004
A, =10 J(=) + (22 + (—Y =011 MKI/CM®.

[.5.5 ATrecToBaHHOe 3HaYeHHE MacCOBOM KOHIleHTpauuH Mead (s,
MKr/cM, B pactBope AP3-Cu paccuuThIBaloT N0 GopMyJie

C,'V
_G Y I,
C, o (I'.5)

rae  V,; - BMECTUMOCTb MepHOMH KOOBbI, cM™;
3

V4 - o0nem pactopa AP2- Cu, oTOupaeMbIi MUNETKOH, CM”.

[.5.6 Pacuer npenena BOZMOXHBIX 3HAYEHUH NMOrpeIHOCTH IMPHUIOTOB-
neHus pacteopa AP3-Cu As, MKI/cM’, BBITIONHSIOT 1O (opMyJie

A3:(33'\f
2 2 4

rae Cy — npunucadHoe pactsopy AP3-Cu 3HaueHHe MacCOBOH
KOHUEHTpALUU MEIIH, MKI/CM>;

A; - ipedebHOE 3HAUYEHHE BO3MOXXHOI'0 OTKJIOHEHHUA MacCOBOH
KOHIIEHTpauuu Meau B pacTtBope AP2-Cu OT nmpuriucatHoro
3HAYECHUS, MKI/CM";

C, - MaccoBas KOHUEHTpaluu meau B pactsope AP2-Cu, MKI/CM;

V, - BMECTUMOCTb MEPHOM KOJIObI, CM;

AV: - NMpEACIIBHOC 3HAYCHHUEC BO3MOXXHOI0 OTKJIOHCHHSA BMCCTHMOCTH

MEPHOH KONGE! OT HOMHHAIBHOIO 3HAYEHHS, CM ;

(T6)
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V4 - o6bem pactBopa AP2-Cu, oToOpaHHBIH NMHNETKOMH, cM;

A, - TIpeJesbHOE 3HaYeHHE BO3MOXKHOIO OTKJIOHEHUA 00beMa V4 OT HO-
MHHAJILHOTO 3HAYEHHsA, CM".

[Ipenen BO3MOXKHBIX 3HAYEHHH TOrPELIHOCTA NPUTOTOBIIEHUS aTTECTO-
BaHHOro pactBopa AP3-Cu paseH:

A, =1-J(0’“)1’- r 22y 09 6012 MKr/em® .
10’ 100" 10

I'.6 TpeboBanna 0e30NacCHOCTH

Heobxonumo cobmoaars obmue TpeOOBaHUS TEXHUKH O€30IacHOCTH
npy padoTe B XMMUUYECKHUX J1abopaTOpUsX.

I'.7 TpeGoBanus K KBAJIH(PHKALHH ONIEPATOPOB

ATTECTOBaHHEIE PACTBOPBI MOXKET MOTOBUTH MHXXEHEP HUJIM JJaDOpaHT CO
CPeJHHM CIIellHaIbHBIM O0pa30BaHUEM, MMPOLUCAINMHA CIIELHATIBHYIO TMOJ-
rOTOBKY M HMEIOLIMI CTaX paboThl B XUMUYECKOH /1a00paTOpUM HE MEHEE
roja. '

I'.8 TpeGoBanui K MAPKUPOBKE

Ha CKJISHKHM ¢ aTTeCTOBAHHBIMM PACTBOpPAMHU JOJDKHBLI OBITH HAKJIECHBI
3THKETKH € yKa3aHUEM YCIOBHOro 0O0O3HA4Y€HHUs pacTBOpa, MAaCCOBON KOH-
[IEHTPALMH MEJH, IIOrPEIUHOCTH €€ YCTAHOBJICHHS W AaThl [IPUTOTOBJICHHS.

I'.9 YcaoBua XxpaHeHHA

ATtrecToBaHHbId pactBop AP1-Cu ciaegyer xpaHUTh IpH KOMHAaTHOH
TeMIepaType B INOJUITHICHOBOH Mocyae He Oonee 6 MeciAleB, aTTECTO-
BaHHBIA pacTBop AP2-Cu - He Oosiee 3 MecslieB, aTTECTOBaHHBIN pacTBOP
AP3-Cu - He Oosiee MecsLa.
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Ilpunoxenne J{
(pexoMeHyeMoe)

Mertoaunka
NPUTOTOBJICHHUA ATTECTOBAHHLIX PAaCTBOPOB UUMHKA AP1-Zn,
AP2-Zn n AP3-Zn pis ycTaHoBJeHHSI TPaXyHPOBOYHbIX
XapPAKTEPHCTHK NPUOOPOB H KOHTPOJIS TOUHOCTH H3MepPeHH i
MaCcCOBOH KOHIEHTPALHH IHHKA (POTOMETPHYECCKHUM METOAOM

/1.1 HazHa4yeHHne U 001aCTh NPUMEHEHHUS

Hacrosiiiias MeToauKa pernaMeHTUpyeT NPOoUeAYpPY NPHUTOTOBJICHUS aT-
TCCTOBAHHBIX pPACTBOPOB LWHKA, NMpeAHa3HAYCHHBIX /I YCTAHOBJICHUS
rpaayHpOBOYHBLIX 3aBUCUMOCTEH M KOHTPOJISI TOYHOCTH PE3YyJIbTATOB U3-
MEPEHUHA MAaCCOBOU KOHLICHTpAIMM LUHKA B NPHUPOJAHBIX U OYMIIEHHBIX
CTOYHLIX BOAAX (POTOMETPHUYECKUM METOHOM.

.2 MeTposiorH4ecKue XapaKTepHCTHKH

MeTpoJioruueckne XapakTepUCTUKH aTTECTOBAaHHBIX pacTBOPOB IIPUBE-
JeHb! B Tabmmue /.1

Tadnuua J[.1 - Metposornyeckue XapakTepuUCTHKH aTTECTOBAHHbBIX PacTBO-
pOB LIMHKA

3HayeHHUE XapaKTEePUCTHKH OJIs aTTe-

HanMeHOBaHUE XapaKTEPUCTHKH CTOBAHHOIO PacTBOPA MKI/M’
AP1-Zn AP2-/Zn AP3-Zn
ATTecToBaHHOe 3HadeHue wmacco-| 400.0 20,00 1,00

BOW KOHLIEHTpALWK LIMHKA, MKI/IM>
| [Ipenen BO3IMOXKHBIX 3HAYEHUM N1O-
I'PEIIHOCTHA YCTAHOBJIEHHS MAacCCo- 2,1 0,23 0,013

BOH KOHLIEHTpalUH [[MHKA
| (P=0,95), MKT/ M
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.3 CpeacrBa H3MepeHHii, BcnmoMorare/jibHble YCTPOHCTBA,
PEeAKTHBBI

J1.3.1 Becn naboparopusie Bricokoro (II) xnacca Tounoctd no F'OCT
24104-2001.

J1.3.2 Kon0Obl MepHBIE 2 KJ1acca TOYHOCTH UCToJIHeHua 2 , 2a 1o 'OCT
1770-74 BMECTUMOCTHIO: 100 cm’ =2 1oT.

500 cMm° —1 1T.

J{.3.3 IIunetka ¢ 0aAHOH OTMETKOM 2 Kjacca TOYHOCTH UCNOJHEHUS 2 110
I'OCT 29169-91 BMECTHMOCTBIO 5 CM".

J1.3.4 llunetka rpagynpoBanHas 2 Kjiacca TOYHOCTH UCTIOMHEHUS 2 11O
['OCT 29227-91 BMECTHMOCTBIO 5 CM".
3

J1.3.5 Llunuuap MepHBIHA UCTIOJIHEHMS 1,3 BMECTUMOCTEIO 25 CM™.

J1.3.6 CrakanuuK ans B3semusanus (01okce) CB-19/9 no I'OCT 25336-
82.

J1.3.7 Boponka nmabopatopHas no ['OCT 25336-82 quametpom 56 MM.

J1.3.8 Dxcukarop ucnonderus 2, auametpoMm 190 mm o F'OCT 25336-
82

J1.3.9 IlInarens.
J.3.10 IlpomeiBalika.

/1.4 UcxoaHbIe KOMNIOHEHTHI ATTECTOBAHHBIX PACTBOPOB

J1.4.1 Iiuuk rpa”nyaupoBaHHbelid 1o TY 6-09-5294-86, X.u.
1 4.2 Kucnora consgHasa no 'OCT 3118-77, x.y.

H.4.3 Boaa auctusumdpoBadHas nno 'OCT 6709-72, ounumieHHas kapOo-
HATOM KaJIbLIUA.

1.5 Hpoueaypa NpuroroBleHns aTTeCTOBAHHLIX PACTBOPOB

J1.5.1 Ilpurorosnenue arrectoBaHHOro pactsopa AP1-Zn

OtBemuBarOT nNpuMepHo 0,3 r METa/UIMYECKOro {MHKA, CMa4yHBalOT €ro
HEOOBLINM KOJIMYECTBOM KOHLIEHTPUPOBAHHOM CONSIHOM KMCJIOTBI U CEil-
4ac e [POMBIBAIOT AUCTHJJIMPOBAHHOM BOAOH. I{HK NoMewaroT B OIOKC
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M cymiaT B CylUWJIBHOM wKagdy npu temneparype 105 "C B teueHue 1 u,
3aTEM OXJIAXKZAIOT U B3BEILIMBAIOT OIOKC C IIMHKOM C TOYHOCTBKO OO YET-
BEPTOr'0 3HaKa MocJje 3anaToil. 3aTeM rpaHylsl UMHKA OCTOPOMKHO TIEPEHO-
CAT B MEPHYIO KOJIOY BMeCTUMOCTEIO 500 ¢M”, a 610KC BHOBB B3BEUIHBAIOT.
HaBecky 1MHKa HaXOAAT MO pa3HOCTH MacC OHOKCAa ¢ UMHKOM M ITyCTOIO
Gtokca. IIpunuBaroT B MepHyio koi0y 10 cm® pacTBopa consiHOM KHCIOTHI
(1:1) u pacTBOpsAOT UMHK. ECiiu pacTBOpeHME 1IMHKA NPEKPATHTCH, H00aB-
JSIIOT €l pacTBOP COJISHOM KUCJIOTHI A0 IMOJHOro ero pactsopeHus. Ilo-

CJie paCTBOPEHHSA LMHKA JOBOJAT 00BEM B KOJ0€ OO METKH OYMILEHHOMH
JUCTHUIMPOBAHHOH BOJOM Y NepeMelInBaloT, IIepeHOCAT pacTBOp B MOJIU-
3TUIEHOBYIO MOCYAY C IUIOTHO 3aKpbIBAIOUIEHCS NMPOOKOIA.

IlonyyeHHOMY pacTBOpY NPUIIMCBHIBAIOT KOHIeHTpauuw UuHKa 400
3
MKI/CM".

.5.2 Ilpurorosienue arrecToBaHHOTO pacTeopa AP2-Zn

['pasyupoBaHHON NMMNETKOH BMECTUMOCTBIO 5 CM> OTMEPSIOT TAKO# 00'b-
eM pactBopa API1-Zn, kotopsiii cogepxut 2000 MKr LUHKA, MTOMEHIAIOT
€ro B MEPHYIO K00y BMecTUMOCTBIO 100 CM”, TOBOJAT 10 METKH OYHILICH-
HOH JUCTUJJIMPOBAHHOM BOJOW W NepeMelinBaioT. IIepeHOCST pacTBOp B
[OJIUSTHIIEHOBYIO MOCYAY C IUIOTHO 3aKpbIBarolIeiicss MPOoOKOIi.

llomydeHHOMY pacTBOpY NPHIIMCHIBAIOT KOHUEHTpaluio LuHka 20,0
MKT/CM".

J1.5.3 IlpuroroBaeHue aTTeCTOBAHHOrO pacTBopa AP3-Zn

lluneTkoit ¢ ogHOM OTMETKOM OTMEpPSIOT 5.0 CM® pacTtropa AP2-Zn c
MacCOBOl KoHIeHTpaLuei nuHka 20,0 MKI/cM’, MOMeIarT ero B MEpHYIO
Kosby BMecTUMOCTbIO 100 ¢M”, 1OBOAAT 0 METKHM OYMIEHHOM JUCTHILIH~
POBaHHOI BOJIOM U NEepeMELINBAIOT. [IepeHOCST pacTBOP B IOCYY C MJIOT-
HO 3aKphIBaroIIEHCs MPOOKOH.

[loJlydeHHOMY pPacTBOpPY NPUIMUCHIBAIOT KOHUEHTpAaUMWK uUMHKa 1,0
3
MKI/CM”.

1.6 Pacder MeTpOJOrHYeCKHMX XaPaKTePHCTHK ATTECTOBAHHBLIX
PacTBOpPOB

J1.6.1 ATTecToBaHHOE 3HaYE€HHE MAaCCOBOM KOoHIeHTpaLMH LUHKA Ci,

38



PJ1 52.24.516-2006

MKr/cM°, B pacteope AP1- Zn PaCCUYHUTBLIBAIOT IO PopMYJIE

RUR
] )

rae m — Macca HaBECKH LIMHKA, T
V - HOMMHAJIbHAsg BMECTHUMOCTb MEPHOHR KOJOBL, CM".

J1.6.2 Pacuer npenena BO3MOXHBIX 3HAYEHHUH NMOrpeLIHOCTH IPHUIOTOB-
fIeHUs] aTTECTOBAHHOro pactBopa AP1-Zn A;, MKr/cM°, BBITIOJHSIOT MO

bopmMmyne

A =C - J(—) + (/) + (=), 2
V5 — 7 (1.2)

rae C;— MNpUIMCcaHHOE pacTBOpPY 3HAYEHUE MACCOBOM KOHLIEHTpAaIMH
IIUHKA, MKI/CM":
L — MaccoBas J0JI OCHOBHOI'O BelLIECTBa Zn, PUIIMCAHHAS PEAKTHBY
KBandpuKauum '"'x.4.", %;
A, - TNpeaenbHoe 3HaYyeHHe BO3MOXXHOIO OTKJIOHEHHS MAacCOBOM J10JIU
OCHOBHOIO BELIECTBA B PEAKTUBE OT MPHIIMCAHHOTO 3HAUEeHHA W, %0,
m - Macca HaBECKH LIMHKA, T;
A - npenenbHas BO3MOXKHAsA MOrpellHOCTh B3BECIUUBAHMSA, T;
V| — HOMHHaJIbHasi BMECTUMOCTb MEPHOH KOJIOHI, cM -

A, - TpelesIbHOE 3Ha4Ye€HHE BO3MOXXHOIO OTKJIOHEHUS BMECTHMOCTH
MEPHOM KOJIOB OT HOMHHAJIBHOIO 3HAYECHHUS, CM" .

Ilpenes BO3MOXKHEIX 3HAYEHHH MOTPELIHOCTH MPUIOTOBJICHUS ATTECTO-
BaHHOro pactsopa AP1-Zn pageH:

A, = 400- (22 (00002, 040, =2,1 MKr/c™m” .
V 100 0,20 500

J.6.3 ATTEeCTOBAHHOE 3HAYEHHWE MACCOBOM KOHLEHTpauuu ILuHKa (o,

MKr/cM>, B pacTope AP2- Zn pacCunTBIBAIOT 110 hopMyJie
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C, -V,

=S5, (113)

rie  V, - HOMHHAJIbHas BMECTHMOCTb MEPHOH KOJOBI, CM";
3

V3 - o00beM pactBopa AP1- Zn, orOupaemblil MTHNETKOM, CM”.

J1.6.4 Pacuet npenena BO3MOXHBIX 3HAYEHHH MOrpelIHOCTH YCTaHOBJIE-
HUS MacCOBOM KOHLEHTpalMM aTTecToBaHHOro pacteopa AP2-Zn A,
MKI/CM", BBIIOJHSIOT IO GOpMYJie

A, =Cy (———) e 1) +(——-) (1.4)
YCG Y V,

rae C, — npuarcadHoe pactBopy AP2-Zn 3HaYCHHE MacCOBOH
KOHLIEHTPALMH [IMHKA, MKI/CM;
Ay - IpeacabHOE 3HAYEHUE BO3MOXHOI0 OTKJIOHEHHS MAaCCOBOM KOH-

[IEHTpaUMUH HHHKa B pacTBope AP1-Zn oT nmpunycaHHOro 3Have-
HUS, MKT/CM":

C; — MaccoBas KOHLEHTpalHsa UMHKa B pactBope AP1-Zn, mkr/cm’;
V, - HOMHHAJIbHAasi BMECTUMOCTE MEPHOM KOJIOBI, CM™;
A, - TpeIesIbHOE 3HaYEHUE BO3MOXHOIrO OTKJIOHEHHSI BMECTHUMOCTH

MEPHOI KOJIOBI OT HOMUHANBHOTO 3HAYEHHS, CM”
V3 - 0bpeMm pacrBopa AP1-Zn, otoOpaHHBIi MHNETKOMN, 0M3,

A, - TIPEAENIBHOE 3HAYEHHE BO3MOXKHOrO OTKJIOHEHUs oObeMa V3 OT

HOMHWHAJBHOTIO 3HAYCHHA, CM3.

[Ipenen BO3MOXXHBIX 3HAYEHHUH MOIrPEIIHOCTH NPUIOTOBJCHHUSA aTTECTO-
BaHHOTrO pacTBopa AP2-7Zn paBeH:

~90. |22y 4 Ds @_5_ 3
A, =20 V(400) (100) +(—=)2= (0,23 MKI/cM

J1.6.5 ATrecTOBaHHOE 3HA4YC€HUE MAaCCOBO KOHUEHTpalud uuHKa Cs,
MKr/cM”, B pacTBope AP3- Zn pacCYHTBIBAIOT N0 hopMye
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C, = UV, ’ (I[5)

rae  V; - HOMHHaJIbHasg BMECTUMOCTh MEPHOM KOJIOBI, cM’;
3

V4 - 06beM pacTBopa AP2-Zn, oTOMpaeMbIii MUNETKOMH, CM”.

J1.6.6 PacueTt nipeaena BO3MOXHBIX 3HAYEHUH MOTPELIHOCTH YCTaHOBJIE-
HUs MacCOBOM KOHUEHTpALMM aTTeCTOBAHHOrO pactBopa AP3-Zn Aj,

MKI/CM", BBIOJIHAIOT 110 GopMyJie

A A
v, )2 +( Vs
v, v,

> (J1.6)

Az =Cy 2—2)“(

\

roe C;— npunucaHHoe pacTBopy AP3-Zn 3HaueHHE MacCORBOM
KOHLIEHTPALMM LIMHKA, MKI/CM";

A, - nipeAesIbHOE€ 3HAYEHUE BO3MOXKHOTO OTKJIOHEHHS MacCOBOM KOH-
[HEeHTpauuyu LMHKa B pacTBope AP2-Zn OoT npunucaHHOro 3HayeHHus,
MKI/CM":

C, — MaccoBas KOHLEHTpaLuysa UMHKa B pacTBope AP2-Zn, MKI‘/CMB;

V, - HOMHHAaJIbHas BMECTUMOCTH MEPHOI KOJOBI, CM;

A, - TIpeAE€JIBHOC 3HA4UCHHUE BO3MOXXHOIO OTKJIOHCHHA BMCCTHUMOCTH

MEpPHOH KOJIOBI OT HOMHHAJILHOTO 3HAYEHHUS, CM ;
3

V4 - 00bem pactBopa AP2-Zn, oToOpaHHBINA MTHUNETKOMH, CM™;

A, - TIpEAEIbHOE 3HAYEHHE BO3MOXKHOIO OTK/JIOHEHHUsA 00BeMa V4 OT

HOMHHAJIBHOIO 3HAYCHHA, CMS.

2

IIpenen BO3MOXHBIX 3HAaUYEHHH IOTPEIIHOCTH IIPUIOTOBJIEHUS aTTECTO-
BaHHOro pacteopa AP3-Zn pageH:

_p 05 02 003, ;
A, =1 \( 20) +(100) + ( - > = 0,013 MKIr/cm~.
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1.7 TpeOoBaHus 0€30MNACHOCTH

HeobOxopuMo cobmoaats oOlue TpeOoBaHUS TEXHMKH O€30MacHOCTH
npu paboTe B XMMHYECKHUX J1aDOpaTOpUsX.

/1.8 TpeOoBanHA K KBAJIH(PHUKAUUHU ONIEPATOPOB

ATTECTOBAaHHBIE PACTBOPHI MOXET FOTOBHUTh MHXKEHEP HJIM JIJaDOpaHT Co
CpeIHUM CHEHMUAJILHBIM 00pa30BaHMEM, NPOIIEALIMH CHEUUATIBHYIO MOI-
FOTOBKY ¥ MMEIOLLMM CTaX pabOThl B XMMHUYECKOH 1ab0paTOpun HE MEHEE
roja.

.9 TpeOGoBanug K MAPKHPOBKE

Ha CKJISSHKM C aTTeCTOBAaHHBIMM PacTBOPAMH JOJDKHBI ObITh HAKJICCHBI
3THKETKU C YKa3aHHMEM YCJIOBHOr0o 000O3HA4Y€HUS pacTBOpPa, MaCCOBOM KOH-

LHCHTpAllUK ILIMHKA, IIOrpCHIHOCTH €C YCTAHOBJIICHHA H AdTbl IIPHI'OTOBJIC-
HHAL.

.10 YcaoBusa xpaHeHUs
ATtrecTOoBaHHBH pacTtBop APIl-Zn ciexyer XpaHUTh MpPYU KOMHATHOM
TEMIIEpAType B NOJUMAITHJIEHOBOH NOCYJE B TeYeHHE 6 MECSIeB, aTTECTO-

BaHHBIA pacTBOp AP2-Zn - He OoJiee 3 MecslieB, aTTECTOBAHHBIA pacTBOP
AP3-Zn - He Oonee Mecaua.
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DenepanbHasl C1yK0a 110 rTHAPOMETEOPOJIOTHH H MOHHTOPHHTIY

OKpYyXKauieH cpeabl

T'OCYJAPCTBEHHOE YUYPEXJIEHWUE
«THAPOXUMHUYECKUHU UHCTUTYT»

344090, r. PocroB-Ha-/{oHy

np. Crauku, 198

dakc: (8632) 22-44-70
Tenedon (8632) 22-66-68

E-mail ghi @aaanet.ru

CBUJAETEJIbBCTBO N 170.24-2005
00 arTecTauMy METOAMKH BBHINOJHEHUSA H3MEPEHUI

Metoauka BBINMOTHEHUSA HU3MEPEHUH MACCOBOU KOHUEHMPAYUU MEOU U YUHKA 8

gooe homomampuieckum Memooom U3 0OHOU npodst,

pa3paboraHRnas [ uopoxumuyeckum uncmumymom (1Y I'XH)

4 perjiaMedTupoBandas P 52.24.516 -2006
arrectoBaHa B cooTBeTCTBUH C [ OCT P 8.563-96 ¢ uzsmMeHeHpsmu 2002 r.
ATTecTaurs OCyWECTBICHA MO pe3ybTaTaM 3KCHEPUMEHMANbHBIX UCCAEO08AHUU

B pesynerare arrecrallid YCTaHOBJICHO, YTO METOJAMKA COOTBETCTBYET IPENBSB-
JI€MBIM K HEH METPOJIOTHYECKMM TpeOOBaHUAM U 00Najaer CIeayroUMMHA OCHOB-
HEIMH METPOJIOTHYECKUMH XapaKTepUCTUKAMMU:

. Jluara3oH W3MEpPEeHHH, 3HAUEHUA XapaKTEPUCTUK MOIPELUHOCTH H €€ COCTaB-

JIAIOLIUX MPH BBINOMHEHHH U3MEPEHHMH MAcCOBOHM KOHLUEHTPAUHUH MEIH IIpU JOBEpPH-
TE€JIbHOU BepoATHOCTU P=0,95

Hnana3oH
U3MEPEHHH
MacCOBOH
KOHLEHTpaLUU
MEOH
X, MKr/om’

Ot 2,0 10 5,0 0,540,011 X 0,6 0,5 1,3
' BKJIHOUY.
Cs. 5,0 no 0,5+0,011 X 1,040,038 X 0,240,014 X 1,740,133 X

80.0 Bxi110Y.

[loka3atenn
MOBTOPAEMO-
CTH (CpeliHe-
KBaJpaTH4e-

CKOC OTKIIOHC-

HHUC ITIOBTO-

DAESMOCTH) Gy,

MKF/ILM?’

Ilokazatensb
BOCIIPOM3BO-
IHAMOCTH
(cpenHekBajl-
paTHYECKOE
OTKJIOHEHHE
BOCIIPOU3BO-
ITUMOCTH )

OR., MKT/ M’

ITokazatenn
NpaBUJIbHOCTH
(rpaHHLBI SHC-
TEMATUYECKOH
[MOTPEIHOCTH
pHY BEDOATHO-

ctu P=0C,95)
TA., NK™/ M

-— s e e

Ilokaza-
TE€J1b TOYHO~
CTH (rpaHHULIBI
NOrpeIlHOCTH
[pX BEPOSAT-
HOCTH
P=0,95)

A,
MKT/aM>




2. Jluana3oH HU3MEpPEHUI, 3HA4YEHUS MpedesiOB MOBTOPSAEMOCTH U BOC-
[IPOU3BOJUMOCTH IPH BBITIOJHEHHH U3MEPEHUA MACCOBOH KOHLIEHTpaLUH

MEJM MPH JOBEPUTEIbHON BeposTHOCTH P=0,95

Hnarna3on us- [Ipenen nosTopsie- [Tpenen BOCIIpOU3BOAMMOCTH
MEpPEHHUH Mac- | MOCTH (JUIA ABYX pe- | (3HAUYEHHE JOIYCKAEMOr'o pacxox-
COBOH KOH- 3yJIbTATOB IMapaji- IEHHSA MEXOY ABYMS pe3yiibTaTaMU
LIEHTpallUH NEJBHBIX ONpeaese- | HW3MEPEHUH, MOJYUEHHBIMH B pas-
MeIH HHH ) HBIX J1abopaTOpUsAX, IPU BEPOSITHO-
X, MK/ M I, MKI/OM® ctu P=0,95), R, Mxr/am”
Ot 2,0 no 1,4+0,030'X 1,6
5,0 BxmIOU.
CB. 5,0 no 1,4+0,030°X 2.84+0,10°X
80,0 BKJTIOY.

3. JInana3zoH M3MEpEeHHUH, 3HAYCHHUST XapAKTEPUCTUK MOTPELIHOCTHA U €€

COCTABJSIOIUX MNpPH BBLINOJHEHHH U3MEPEHMI MAacCOBOM KOHICHTpaLMK
IIUHKA [1PH JOBEPUTENBHOM BepoATHOCTH P=0,95

ITokasa- Ilokaza- [lokazaresns [loka3a-
JluanazoH u3- | TeJib MOBTO- | T€JIb BOCHPO- | MPABUJIBHOCTH | TE€JIb TOYHO-
MEpPEHHUH Mac- | pPSIEMOCTH | M3BOJUMOCTH | ('paHMLbI CUC- | CTH (rpaHU-
COBOM KOH- (cpeaHe- | (CpeIHEKBA- | TEMATHUECKOH LBl T10-
UEHTpaUMHd | KBagpaTvue- | paTU4YECKOE | MOrPELIHOCTH | I'PEHIHOCTHU
LHHKA CKO€ OTKJIO- | OTKJIOHECHHE | IIpU BEPOATHO- | IIpH BEPO-
X, MKIr/iM°> | HeHue mo- BOCHIpOU3BO- | CTH P=0,9)) SSTHOCTH
BTOPAEMO- JIAMOCTH ) A, P=0,95)
CTH) Oy, OR, MKT/ oM +A,
MKI/IM" MKI/OM” MKI/IM°
Ot 2,0 1o 0,540,017 0,3+0,069 0,08+0,041° 0,6+0,14
30,0 BKIIOY X X X X
CB. 50,0 oo
80.0 BKJTIOU. 0,5+0,017 3.7 2.2 7.5
| X




4. Jluana3zoH HM3MEPEHHH, 3HAUECHUA MNPEAEIIOB IMOBTOPSIEMOCTH M BOC-
NPONU3BOAUMOCTH [PU BBHIMOJTHEHUH U3MEPEHUH MacCOBOI KOHIIEHTPALIUH
[IMHKA TIpY AOBEPUTEJIbHOM BEpOoATHOCTH P=0,93

Jlnanason [Ipenen noBTOpaeMo- [Ipenen BocnipoOM3BOAUMOCTH
U3MEPECHU M CTU (/1 ABYX pe3yJib- | (3HayeHHUe AOMIyCKaeMoro pac-
MacCOBOM KOH- | TaTOB napauieJbHbIX XOXKJIACHUSA MEXY IBYMS pe-
LEHTpaALUH onpeaeIeHU) 3yJIbTaTaMH U3MEPEHUM, 10Ty~
IIMHKA I, MKI/OM 4YEeHHBIMH B pa3HbIX JabopaTo-
X, MKT/om’ pUsiX, MIPH BEPOATHOCTH

P=0,95), R, MKr/am’

Ot 2,0 1o 1,44+0,050°X 0,84+0,19°X
50,0 BkHOVY.

Cg. 50,0 no 1,4+0,050 X 10
80,0 BKIIOU. |

5 Ilpu peanuzanuu MeTOOUKH B 1abopaTopuu obecneuynBaloT:

- ONEPATHUBHLIA KOHTPOJIb UCMOJHHUTEJIEM MPOLEAYPHl BBIIIOJHEHUS W3-
MEpPEHHUH (Ha OCHOBE OLICHKHM MOTPELIHOCTH MpU peanu3alrdy OTAEJIBHO
B3ATON KOHTPOJILHON NMpOLEAYPHI);

- KOHTPOJb CTaOUJILHOCTH pe3yJibTaTOB U3MEPEHHH (H2 OCHOBE KOHTPO-
1 CTaOMJBbHOCTH CPEAHEKBAAPAaTHUYECKOrO OTKJIOHECHUS MOBTOPSIEMOCTH,
CPEAHEKBAAPATUYECKOrO OTKJIIOHEHUA BHYTPHJIA0OPATOPHON MNMpPELIM3UOH-
HOCTH, NOTPEIIHOCTH ).

AJNITOPUTM ONEPATUBHOIO KOHTPOJS UCHOJHUTENIEM I'DOUETYPhl BBIMOJI-
HCHHMS U3MEPEHHH NPHBE/ICH B | .24.516-2006.
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