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rOCT 31954—2012

Mpeancnoeue
Llenn, ocCHOBHbIE MPUHLMMNBI U OCHOBHOW NOPSIA0K MpoBedeHUs paboT No MeXrocygapCTBEHHOW CTaH-
Aaptusaumu yctaHoenedsl B FTOCT 1.0—2015 «MexrocygapcTeeHHas cucteMa craHgaptusauun. OCHOBHbIE
nonoxeHunsa» n FOCT 1.2—2015 «MexrocygapcteeHHasi cuctema ctaHgaptusauun. CTaHgapTel Mexrocygap-
CTBEHHbIE, MpaBuna v pekoMeHOaLUuy No MexrocygapcTBeHHOW cTaHgapTusaguu. Npaswna paspaboTku, npu-
HATUSA, 0OHOBNEHUA 1 OTMEHbI»

CeegeHus o cTaHgapTte

1 NOArOTOBNEH O6GWwecTBOM C OrpaHMYEHHOM OTBETCTBEHHOCTLH «TPOTEKTOP» COBMECTHO C 3aKphbl-
ThiM aKLUMOHEPHbIM 06LLeCTBOM «LIEHTP UCccnenoBaHus U KOHTPOMS BOAbI»

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PENYNMPOBaHUIO U METPONOIK

3 NMPUHAT MexrocynapCTBEHHBIM COBETOM MO CTaHAAapTU3auuun, MeTponorun U ceptudukauum (no
nepenucke, npotokon ot 3 gekabps 2012 r. Ne 54)

3a NMPUHATWE MpOoronocoBaru:

KpaTkoe HaumeHOBaHWe CTpaHbl Kon ctpaHsl no CoKpallueHHoe HauMeHoBaHWe HaluoHansHoro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no craHgapTuaauum

ApmeHns AM MuHakoHoMukKn PecnyBbnukn ApmeHns

Benapycb BY locctanpapT Pecnybnuku benapyck

KazaxctaH KZ lNocctangapT Pecnybnuky KasaxcTtaH

KelpreiactaH KG KblpreiactaHgapt

Monpgoea MD Mongoea-CtaHgapT

Poccus RU PocctaHgapT

TapxukmucTaH TJ TapxukcTangapt

YabekucTtaH uz YacTtangapt

4 lMpwukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PEryIMpOBaHuI0 U MeTponorui ot 12 gexkabps
2012 r. Ne 1899-ct mexrocynapctBeHHbln ctaHgapt FOCT 31954—2012 BBeneH B OeWCTBME B KayecTBe
HauuoHaneHoro ctaHgapTa Poccuinckon ®enepauyuu ¢ 1 ausapsa 2014 r.

5 B HacToAlEeM cTaHOapTe YYTeHbl OCHOBHbIE HOPMATUBHLIE MOMOXKEHWUA MeXOYHapOo4HbLIX CTAHOAPTOB!

-1SO 6059:1984 «KauectBo BOgbl. OnpeneneHue CyMMapHOro COOEpXaHus KanbLus W MarHus.
TuTpumeTpuyeckun MeToq ¢ npuMmeHeHmeM 3OTA» («Water quality — Determination of the sum of calcium
and magnesium — EDTA titrimetric method», NEQ);

-1SO 7980:1986 «Ka4decTtBO BOAbl. OnpegeneHue Kanbuus U MardHus. ATOMHO-abcopOUNOHHBLIN cnek-
TpomeTpuyeckuii metoa» («Water quality — determination of calcium and magnesium — Atomic absorption
spectrometric method», NEQ).

CTaHgapT noAaroToBneH Ha ocHose NpumeHeHnsa TOCT P 52407—2005

6 BBE[JEH BIEPBbIE

7 WNapanue (nwone 2018 r.) ¢ MNonpaekon (MYC 1—2017)

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 2/21
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31954-2012



https://gostexpert.ru?utm_source=pdf&utm_medium=42972
https://gostexpert.ru/gost/gost-31954-2012?utm_source=pdf&utm_medium=42972&utm_term=page

rOCT 31954—2012

Mnghopmayus 06 usmeHeHusx K HacmosiwemMy cmaHOapmy ny6GnuKyemcs 8 exe200HOM UHGghopMayu-
OHHOM yka3amene «HauuoHanbHble cmaHOapmbl», @ MeKcm U3MeHeHUll U Morpasok — 8 eXeMeCcaYHOM
UHGhOPMAaUUOHHOM yKkazamerne «HayuoHanbHble cmaHGapmei». B criyyae nepecMompa (3aMeHbl) Unnu ommMeHs!
Hacmosilezo cmaHdapma coomeemcmeyloliee ysedommeHue 6ydem ony6rUKOBaHO 8 EXEMECIYHOM
UHGOPMAUUOHHOM ykasamene «HayuoHansHele cmaHOapmei». Coomeemcmeyroujass UHhopMayus,
yeedoMneHuUe U MeKcmbl pa3Mewarmes makxe 8 uHhopMayuoHHol cucmeme obujeao Mob308aHus —
Ha oghuyuansHoM calime @edepanbHo20 azeHmemaa Mo MexHUYECKOMY peaynuposaHui0 U Memponoauu 8
cemu MHmepHem (www.gost.ru)

© 1SO, 1984 — Bce npaBa coxpaHawTca
©® 1SO, 1986 — Bce npaBa coxpaHawTca
© CranpapTtuHdopm, odbopmnenne, 2018

B Poccuickon QJe,u,epau,MM HacTOALWMK cTaHgapT He MOXeT ObITb NONMHOCTBIO UMK YaCTUYHO BOCNpoOu3-
BeLEH, TUPaXXMPOBaH M pacnpocTpaHeH B KayecTee ooMuMansHoro nsgaHums oe3 paspelweHna PenepansHOro
areHTcTea no TeXHNU4YECKOMY pPeryrimpoBaH1MQ 1 METPOINOrMn
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BeegeHue

XecTkocTb BOAbI ABNSAETCSt OAHUM M3 OCHOBHLIX NOKa3aTenemn, XxapakTepuayoLwmmM npUMMeHeHne Boabl B
pasnuYHbIX OTpacnsiX.

HecTkocTbo BoAbI HA3LIBAETCS COBOKYMNHOCTL CBOWCTB, 0BYCNOBMNEHHLIX COAEPKaHUEM B HEN LLemnou-
HO3EMEINbHbIX 3MEMEHTOB, NPEUMYLLECTBEHHO NOHOB KanbLWA U MarHus.

B 3aBucumocTn oT pH M Weno4yHoCcTM Boabl KeCTKOCTb Bobllwe 10 °>K MoxeT Bbl3biBaTh obpasoBaHue
LUNaKoB B pacnpefenvTenbHON cucTeMe BoAoCHaBXKeHNs M HakUNu Npu HarpeBaHuW. Booa XecTKoCcTbio Me-
Hee 5 XK MOXeT OKa3biBaTb KOPPO3MOHHOE BO3AENCTBUE Ha BOOOMNPOBOAHLIE TPYObl. XKeCTKOCTE BOAb!I MOXET
BNUSITb U HA NPUMEHSIEMOCTb Ansl NoTpebrneHusa YeNoBEKOM C TOUKWU 3PEHUSI ee BKYCOBLIX CBONCTB.

Mpyu KOMMNNEKCOHOMETPUYECKOM (TUTPUMETPUYECKOM) ONPEAENEHMNIN XXECTKOCTA UOHBI altoMWUHNS, Kafa-
MWsi, CBUHLA, Xenesa, kobanbeTta, Meau, Mapradua, orioBa W LUMHKa BAUSOT Ha YCTAHOBMEHWE SKBUBANEHTHOW
TOYKM U MeLwarwT onpeaeneHuto. MoHel optodhocdarta u kapboHaTa MOryT ocaxaaTb KanbUWA B YCMNOBUAX
TUTpoBaHus. OnpefeneHUio MOryT Takke MellaTb HEeKOTOpble opraHudeckue sewectsa. Ecnu mewarwwee
BNUSIHWE HEBO3MOXHO YCTPaHWUTb, OMNPeaeneHue KeCcTKOCTU PEKOMEHAYETCSl MPOBOAWNTL METOAAMU aTOMHOW
CNEKTPOMETPUMN.

HacTosiluumin cTaHOapT npegycMaTpyMBaeT MCMOMb30BaHWE PasfuyHbiX METOOO0B OMnpedeneHus KecTKo-
CTU BOABl C YYETOM MPUBEAEHWSA KONWYECTBEHHOW XapakTEPUCTUKM XKECTKOCTW BOAbl (EAMHWULbI KECTKOCTH)
Yepes rpagychl xectkocth (°XK) no MTOCT 31865.
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Monpaeka k TOCT 31954—2012 Boga nutbeBan. MeTtoabl onpeneneHuns KecTKoCTH

B kakom mecTte HaneyataHo [onxHo BeITk
Mpeawncnosue. Tabnuua corna- — Asepbaiigan AZ AscTangapt
COBaHUA
(MYC Ne 8 2023 r)
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FOCT 31954—2012

M E X T OCVY O AUPTG CTU BEHHUB # C T A HAAUPT

BOOA NMUTLEBASA

MeToab! on pegeneHna XeCTKOCTH

Drinking water. Methods of hardness determination

DOarta eBegeHna — 2014—01—01

1 O6nacTb NnpuMeHeHnA

HacTtoAawmn cTtaHgapT pacnpocTpaHsaeTca Ha NpyvpogHble (MOBEPXHOCTHLIE W NOA3EMHbIE) BOAb!, B TOM
4Yucne BoAbl MCTOYHMKOB NUTLEBOMO BoAOCHabXeHWs, a Takke Ha NMMTLEBYD BOOY, B TOM YMcrne pacdacoBaH-
HYH B €MKOCTM, U YCTaHaBMuBaeT cnefylLle MeToabl ONpeaeneHu s XeCcTKOCTU BObI:

- KOMNINEKCOHOMEeTpUYeckuin metoa (Metog A);

- MeToAbl aTOMHOW cnekTpomeTpun (metogbl b 1 B).

MeTog B npumeHsoT ANa onpeneneHna MaccoBOW KOHUEHTPALUMU MOHOB Kanbunsa U MarHus.

MeTog B sinsieTca apbuTpaHbIM NO OTHOLLEHWUIO K OPYTMM MeTOAaM OnpeaeneHns )ecTKOCTH.

2 HopmaTuBHbIE CCbINKK

B HacToAwem CTaHOapTe MCnonb30BaHbl HOPMaTUBHBLIE CCbINKKM Ha Crneyuwmne MexrocygapCcrtBeHHbie

CTaHOapTbl:

MOCT MCO/M3K 17025—2009 Ob6wwune TpeboBaHMA K KOMMNETEHTHOCTU MCMbITaTeNbHbLIX M Kanubpo-
BOMHbIX Nabopatopuii
MOCT 17.1.5.05—85 OxpaHa npupogkl. lmgpocdepa. O0wune TpebosaHma k oTbopy Npob NoBepxHOCT-
HbIX U MOPCKUX BOL, NMbAa U aTMOCKhEPHBIX OCALKOB
(ISO 1042—83, 1SO 4788—80) lNMocyna mepHas nabopaTopHas CTeKnsiHHasdA.
LmnuHapbl, MeH3ypKkKu, konbbl, Tpobupkn. TexHUYecKkne ycrnosms

rocCT 1770—74
rMoCT 2053—77
rocT 3118—77
rocT 3760—79
rocCT 3773—72
FMOCT 4233—77
FMOCT 4328—77
FOCT 4461—77
rMOCT 5456—79
rOCT 5457—75
rocT 6709—72
rocT

W pasMepbl.

PeakTuBbl.
PeakTuBbl.
PeakTuBbl.
PeakTuBbl.
PeakTuBbl.
PeakTuBbi.
PeakTuBbl.
PeakTuBbl.

AueTtuneH

HaTtpuin cepHUCTbIM 9-BOAHBIN. TEXHUYECKUE YCIOBUSA

Kucnota consaHas. TexHnyeckue ycrnoeusa

AMMMaK BOOHLIN. TexHUYeckne ycnosusa

AMMOHUWI XNOPUCTLINA. TEXHNYECKME YyCNOBKUA

Hatpuin xnopucTblin. TexHn4eckue ycriosus

Hatpusa rugpookuch. TexHu4eckne ycnosusi

Kucnota asotHasa. TexHu4eckue ycroBusi

MmapokcunamuHa rugpoxnopu. TeXHU4eckue ycnoeus
pacTBOPEHHLIN 1 ra3o00pasHbIi TEXHUYECKUIA. TeXHUYECKNe YCNoBuUS

Bopga guctunnupoBaHHas. TexHu4eckue ycrnosust
10652—73 PeaxtuBbl. Conb guHatpueBasa atuneHgunamuH-N,N,N',N'-TeTpaykcyCcHORW KMCMOTbI
2-sogHas (TpunoH b). TexHuyeckue ycnoeus

FMOCT 17433—80 lMpombiwneHHasn YucTtoTa. Cxatbiin Bo3ayx. Knacchl 3arpsi3HeHHOCTH

MOCT 18300—87 CnupT 3TUMOBLIA PEKTU(UKOBAHHLIN TEXHUYECKWIA. TEXHUYECKME YCNOBUSA

FOCT 23950—88 Bopga nutbeBas. MeTog onpedeneHus MacCoBOW KOHLEHTPaL UK CTPOHLKS

MOCT 25336—82 lMocyna v obopynoeaHve nabopaTopHble CTEKMSHHbIE. TUMbl, OCHOBHbLIE NapaMeTphbl

FOCT 29169—91 (MCO 648—77) lNocyna nabopaTopHas cTeknsHHas. [MMNeTkn ¢ ogHOW OTMETKOM

W3paHuve ochmumanbHoe

GostExpert.ru
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rOCT 31954—2012

MOCT 29227—91 (MCO 835-1—81) lNocyna nabopatopHasa cTeknaHHasA. [MneTkM rpagyupoBaHHbIe.
Yacte 1. O6wme tpeboBaHus

roCT 29251—91 (MCO 385-1—84) lNocyna nabopaTtopHas cTeknsHHas. biopeTtku. Yacte 1. O6wume
TpeboBaHuA

MOCT 31861—2012 Bopa. Obwue TpeboBaHus K oTbopy npob

rOCT 31862—2012 Bopga nutbeBasa. OTbop npob

MOCT 31865—2012 Bopa. EaonHuua xkecTkocTn

MOCT 31870—2012 Bopna nutbeBaa. OnpegeneHne coAep)aHWs a3NeMeHTOB MeToJaMu aTOMHOW
CNEeKTPOMETpMU

I pnMmedYyaHne — I'Ipm NnoNbL30BaHUKU HACTOALLMM CTaHO4apPTOM u,enecooﬁpasHo npoBepUTb ,qeﬁCTBVIe CCbINOYHbIX
CTaHOapToB B MHqDOpMaLI,VIOHHOIﬁ cucteMme 0BLLEro nonb3oBaHWs — Ha OCbI/ILI,I.daJ'IbHOM canTe CDe;:Lepaanoro areHTcTBa
No TEXHUYECKOMY pErynMpoBaHUO N METPONOrMn B CeTn MHTEPHET Wnu No exerogHomy HHCbOpMaLI,VIOHHOMy yKasartenio
«HauunoHarnbHbIe CTaHOapTbl», KOTOprFI OI'IyGJ'IMKOBaH Mo COCTOSAHMIO Ha 1 AHBApPA TeKyLlero roga,  Nno BbINYCKaM exe-
MecA4YHOoro MHCbOpMaLLVIC)HHDFO yKasarens «HauwnoHanbHble CTaHOdapTbi» 3a TeKyLLWIﬁ rod. Ecnu ccbinoyHbii cTaHgapTt
3aMeHeH (HBMEHeH)! TO NpK Nonb3oBaHM HACTOALWKMM CTaHOapTOM cnegyeT pyKoBOACTBOBATLCA 3aMEHAKLLIMM (L’I3MGH9H-
HbIM) CTaHOapTOoM. Ecnn cchinoYvHbIn CTaHOapT OTMEeHeH Be3 3ameHbl, TO NOMoXeHUe, B KOTOPOM OaHa CChllKa Ha Hero,
NMPUMEHAETCA B 4aCTh, HE SanaFMBafOLLI,EI?I 3Ty CCbINKY.

3 OTbop npobd

Obwwme TpeboBaHus k oTbopy npo6 — no MOCT 31861, FOCT 31862 n TOCT 17.1.5.05.

Mpoby oTbupatoT o6vemom He meHee 400 cm? ansa aHanuza no metony A u He meHee 200 cm ans aHa-
nu3a no metogam b n B B eMKOCTb, M3roTOBMEHHYH M3 NOMMMEPHbLIX MaTeEPUanoB UNu cTekna.

Cpok xpaHeHusa npobbl Boabl — He bonee 24 4.

[Ona yBenvyeHWst cpoka xpaHeHus npobbl M OS5 NpeqoTBpalleHns ocaxoeHus 13 Boabl kapboHaToB
Kanbumsa (4To XapakTepHo O NoA3eMHbIX WM OyTUAMpOBaHHbIX BOA) NpPoOy MOAKWMCAST KACAOTOW A0
pH < 2. Npwn onpefeneHu XecTKoCTU No MeToay A MoAKWCNeHWe NpPOBOLAT COMAHOW KWUCITOTOW, MO METOo-
ay b — consHoin uny a3oTHOM KMCNOTOW, NpW MCNoMb3oBaHUKM MeToda B — asoTHon kucnoton. KoHTpons pH
NPOBOASAT N0 yHUBEPCAnbHOW MHAMKATopHON Bymare unu ¢ ucnons3osaHueM pH-meTpa. Cpok xpaHeHus nog-
KucneHHon npobbl Boasl — He Gonee 1 mec.

[ns BoApl, pacdacoBaHHOW B EMKOCTM, CPOKWM K TEMMNEPATYPHbIe YCIOBUA XpaHeHUs [OMKHbI COOTBET-
cTBOBaTb TpeboBaHMAM, YKa3aHHbIM B HOPMaTVMBHOWM JOKYMEHTaUMW® Ha rOTOBYIO MPOAYKLMIO.

4 KomnnekcoHomeTpuyeckun metoq (metoa A)

4.1 CywHoOCTb MeToAa

MeTog ocHoBaH Ha o6pasoBaHUN KOMMNEKCHbLIX COEAUHEHWIA TPUNOHA b ¢ NOHamMKM Weno4YyHo3eMenbHbIX
anemeHToB. OnpedeneHne NpoBoAsaT TUTpoBaHMeM Npobel pacTBopom TpunoHa b npu pH = 10 B npucyTcTBum
MHOWKaTopa. HammeHbluas onpegenaemas »ecTkocTe Bogsl — 0,1 °2K.

Ecnu nccnegyemasn npoba Obina nogkucneHa Ans koHcepsauum unu npoba uMmeeT KUCnyw cpedy, To
B anukBoTy npobbl 4obaBnsAwT pacTBop rugpokcuaa Hatpusa (cm. 4.3.8) go pH = 6—7. Ecnun npoba Boapl
WMEET CUINBbHOLLENOYHY cpedy, TO B anvMkBoTy nNpobbl 40BaBNAKT pacTBOp CONAHON kMcnoTel (cM. 4.3.7) o
pH = 6 — 7. KoHTponb pH npoBogAaT no yHMBepcanbHOW WHOMKATOPHOW Bymare Mnu ¢ MCnonb30BaHWEM
pH-meTpa. ins yaaneHus us Bogbl KapboHaTt v 6ukapBoHaT MOHOB (4TO XapaKTEpPHO ANA NOA3eMHbIX Uy By-
ThIMMPOBAHHbLIX BOA) Nocne AobaBneHMsa K anvkeoTe Npobbl pacTBopa COnAHoN KucnoTtel fo pH = 6—7 npoeo-
OAT ee KunsgyeHne Unu NnpoayBaHue BO3AYXOM UMK NMObIM MHEPTHLIM ra30M B TEYEHUE HE MEHEE MATU MUHYT
OIS\ yaaneHnsa yrnekucnoro rasza. Kputepmem Hanwums B BO4e 3Ha4YMTENbHOro Konn4ecTsa kapboHaToB MoxeT
CNYXWTb LWeno4yHas peakumsi Bogbl.

MpucyTtcteue B Boge Bonee 10 MFI',EI,M3 MOHOB xeneza; bonee 0,05 Mr.",D,MS Kaykgoro M3 MOHOB MeadM,
KagMusi, koBansTa, cBUHLA; cBbile 0,1 Mr/aM3 Kaxaoro U3 MOHOB Mapranua (1), antoMuHus, LMHKa, KobanesTa,
HUKEeNs, ONoBa, a Takke UuBeTHocTb Bonee 200 °XK 1 NoBLILWEHHasA MYTHOCTL BbI3bIBAKOT NPU TUTPOBAHUM He-
4YeTKoe M3MEeHEeHUe OKpacKn B TOUKE 3KBUBANEHTHOCTU U NMPUBOAAT K 3aBbILLUEHUIO pe3ynsTaToB onpeaeneHuvs
»ecTkocTu. OpTodhocdaTt- n kKapboHaT-MOHbI MOTYT 0CaX4aTh KanbLMA B yCNOBUAX TUTpoBaHua npu pH = 10.

* B Poccurickon ®enepaunmn — tpeboanmnam OCT P 52109—2003 «Bopa nutbeBasn, pacgacoBaHHasa B EMKOCTU.
OBbLwme TexHUYeckne ycnoBua» — nepeodopmnsaeTca B MEXrocyaapCTBEHHbIA CTaHAapT.

2

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 9/21
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31954-2012



https://gostexpert.ru?utm_source=pdf&utm_medium=42972
https://gostexpert.ru/gost/gost-31954-2012?utm_source=pdf&utm_medium=42972&utm_term=page

rOCT 31954—2012

[ns ymeHbLleHWA BMSAHUA codepxalwmxcs B Boge UuHka go 200 Mr/am3, antoMUHWS, KaaMWs, CBUHLA
no 20 mr/am3, xenesa oo 5 mr/om3, MapraHua, kobansta, Mmeau, Hukensa o 1 Mr/am3 K anuksoTe npobbl 00
BBEOEHUA MHOMKATOpa gobaensawT 2 cm? pacTBopa cynbguaa HaTpua (cM. 4.3.6); ANA yMeHbLIEHWUS BMUSHUS
mMapraHua go 1 Mr.",1:|,M3, Xenesa, antoMmuHung go 20 Mr/,qr\n3, meawn oo 0,3 Mr/,qm3 nobasnsawT oT 5 go 10 Kanenb
pacTBopa rmgpokcunamuHa rugpoxnopuga (cm. 4.3.5). MyTHoCTb (B3BeLLEHHbIE BelllecTBa) Npobbl yCTpaHsAT
cunsTpoBaHnem Yepes MembpaHHbie dhunbTpel ¢ guameTtpom nop 0,45 MkM unm BymakHble 06e330neHHbIe
OUNBTPLI €«CUHSA NeHTa». BrninsiHue UBETHOCTH M APYyrMX (hakTopoB yCTpaHsAwT pazbasneHnem npobbl B xoge
aHanuza no 4.5, ecny 310 NO3BOMNAET ONpeaensemMoe 3Ha4eHne XeCTKOCTU BOAbI.

MpumeyaHue— GunsTpoBaHUe Npobbl MOXET NPUBECTH K 3AHKEHWIO PE3YNLTaTOB OMNPEAENEeHNs KECTKOCTH
BOAbl, 0COBEHHO BOAbI C LLEMNOYHOM peakumen.

Ecnn mewatowme BNnaHUSA YCTPaHUTb HEBO3MOXHO, TO onpejeneHne XeCTkoCT NpoBOAAT METOOAMMN
aTOMHOWN CMEeKTpoOMeTpun.

4.2 CpEﬂCTBa UimMmepeHus, BCcnomMmoraTenbHoe oGopy,qoaaHue, peaKkTuBbl, MaTepuanbl

locyaapCTBeHHBIM (MeXrocyaapcTBeHHbIN) cTaHaapTHbIn obpasey (MCO) coctaBa xecTkocTh (obLyen
KEeCTKOCTM) BoObl C OTHOCHUTENBHOM NOrPeLwHOCTEH aTTECTOBAHHOMO 3HAYEHUSA MpU JOBEPUTENLHOW BEpOsT-
HocTK P = 0,95 He Bonee + 1,5 %.

Becbl nabopatopHbie* ¢ HaubonblUMm npegenoMm BaBewwuBaHus 220 r, obecneyvMBarlne TOYHOCTb
B3BELUMBAHWNSA C NpeaenomM SonyckaeMoi abcontoTHOM norpelwHocTy He Bonee + 0,75 mr.

pH-meTp nwboro Tuna.

Kon6bl mepHblie no MOCT 1770 2-ro knacca TOYHOCTH.

Munetkn rpagyupoarHsblie no MOCT 29227 2-ro knacca TOYHOCTU UMW MUMNETKU C OAHOW OTMETKOW Mo
MOCT 29169 2-ro knacca TO4HOCTH.

BiopeTkn no FTOCT 29251 2-ro knacca TOYHOCTM BMECTUMOCTbIO 25 cm3 1 (unn) 10 cm3 unu nonyasTo-
matuyeckui undppoBoid TuTpatop (undpoBasn bopeTka) BmectumocTbio 30 unm 50 cm3 ¢ Wwarom fo3vpoBaHus
He Bonee 0,05 cm3.

MepHble umnuHapbl (MeH3ypkr) no FOCT 1770.

Kon6bl nnockogoHHble U KoHndeckue no MOCT 25336.

KanenbHuua 2-50 XC no MOCT 25336.

Bopoxku nabopartopHble no MOCT 25336.

CrakaHbl XuMn4yeckue TepMmocToikme no MOCT 25336.

YcTpoicTBO Ana counbTpoBaHMsa Npob ¢ Mcnonb3oBaHUeM MeMOpaHHbIX (MNLTPOB.

®unbTpbl MemBpaHHbeie ¢ guametpoM nop 0,45 MkM unu BymaxHble 00e330MeHHbIE «CUHAA NeHTa».

Ulkad cywunsHeii nabopaTtopHbIi, noagepxueawwmin Temnepatypy (80 £ 5) °C.

Bymara yHuBepcaneHas uHoMKaTopHas gns KoHTpons pH.

Bopa ouctunnupoeanHas no FOCT 6709 u (unu) BuancTunnupoBaHHas (Boga AUCTUNNMPOBaHHasA, Ne-
perHaHHasi MoOBTOPHO B CTEKIMAHHbBIX @MKOCTSX).

FCO cocTaa TpunoHa b maccoBoi gonen 2-BoJHON AUHATPUEBOW conn atuneHamamuH-N,N,N',N'-TeT-
payKCyCHOW KWCNOTbl He MeHee 99,5 % wnu cTaHgapT-TMTp (dwkcaHan) TpunoHa b wnm TpunoH b
(atnnenguamuH-N,N,N’ N'-TeTpaykcycHol KAcnoTel guHaTpuesas conb 2-sogHas) no NOCT 10652, u. g. a.
UM X. 4.

CO cocTtaBa BOQHOTO pacTBopa MOHOB MarH1sA C OTHOCWUTENbHOWM NOrpeLlHOCTLI0 aTTECTOBAHHOMO 3Ha-
YeHWsa Npu JoBepuTensHon BeposTHocTU P = 0,95 He Gonee + 1,0 % nnu cTangapT-TUTp (ukcaHan) cyneda-
Ta (CePHOKMCNOro) MarHus.

CtaHpapT-TMTP (bWKcaHan) COMAsSIHOM KUCAIOTbl WKW a30THOW KUCMOTbl C MOMSIPHOW KOHLUEeHTpauwuein
0,1 monb/ame.

CnupT atunosbin pektudukoBarHbln no MOCT 18300.

VHaukaTop 3puoxpoM YepHbId T (XpOMOreHOoBbIN YepHbIA ET) nnu xpoMoBbIA TEMHO-CUHWUIA KUCTOTHBINA
(KMCNMOTHBIA XPOMOBBI CUHWUIA T).

AMmoHua xnopua no MOCT 3773, 4. 4. a.

Ammunak BogHbin no FOCT 3760 (25 %-Hblit), X. 4.

Kucnota consiHaa no FOCT 3118, x. 4., unu azotHasa no NOCT 4461, x. 4.

* B Poccuickon ®epepauun gencteyetr MOCT P 53228—2008 «Beckbl HeaBTOmaTuyeckoro gencteua. Yacte 1.
MeTponornyeckue 1 TexHudeckue TpeboBaHus. VcnbitaHnsy.
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Hatpusa rmapokena no FOCT 4328, x. u.

Hatpusa xnopug no NTOCT 4233, x. 4.

Hatpua cynedoug no FOCT 2053, u. 4. a.

rmopokcunamuHa rugpoxnopug no NMOCT 5456, 4. O. a. UM X. 4.

MpuMeyaHue — JonyckaeTca NpUMeEHeHWe OpYrX CPeacTs MaMepeHuid, o6opyaoBaHWst U peakTMBOB, B TOM
YMCMEe UMMOPTHLIX, C TEXHUYECKMMM U METPOMOIMYECKUMMW XapaKTEPUCTMKAMMU HE XYXKE YKa3aHHbIX.

(Monpagka).

4.3 lMpurotoBneHue pacTBOPOB U MHAWMKATOPOB

4.3.1 PacTBop TpunoHa b MmonsipHoii KOHLUeHTpauuu 25 mmonb/am3

TpunoH B BeicywwusatoT npu 80 °C B TeyeHue gByx Yacos, oTBewmsaoT 9,31 r, noMeLLanT B MEPHYH
konby BmectumocTteto 1000 cm3, pacteopsawT B Tennon ot 40 °C go 60 °C 6uguctunnMpoBaHHOW BoOde
nocne oxnakgeHusi pacTBopa 40 KOMHATHOM TeMnepaTypbl JOBOAAT 40 METKM BUONCTUNNMPOBAHHON BOLOM.
YcTaHOBKY NONpaBoYHOro KoapduLMeHTa K KOHUEeHTpauuu pacteopa TpunoHa b (cm. 4.4), npuroToBNeHHoro
13 HaBeCKW, NPOBOAST MO pacTBOpy cynbdaTa martmsa (cm. 4.3.2). Pacteop u3 NCO coctasa TpunoHa b mnu
cTaHoapT-tutpa (pukcaHana) TpunoHa b rotoBAT B COOTBETCTBUM C MHCTPYKLMEN NO NpUMeHeHuto, pa3bae-
55 ero 0o TpebyemMoi KOHLEHTpaLuu.

PacTtBop TpunoHa b npurogeH Ans ucnonb3oBaHusa B TeveHue 6 mec. PekomeHOyeTcs He pexe O4HOoro
pasa B MecsiL, NPOBEPSATb 3HAYEHWE NONPaBOYHOrO KO3 uumeHTa.

4.3.2 PacTBOp MOHOB MarHus MONMAPHOW KOHLUEeHTpauuu 25 Mmonb/am3

PactBop rotoesaT na NCO cocTaBa BOQHOIO pacTBopa MOHOB MarHUsa unu craHgapTt-tutpa (dpukcaHana)
cynbdaTta (CepHOKMCNOro) MarHUsi B COOTBETCTBMM C UHCTPYKLUMWER MO ero NpUMEHEHWIO, MpWU HEOBX04MMOCTHU
pasbaensaa o TpebyeMon KoHLeHTpauuu.

MpumeyaHune — Ecnu B ucnonesyembix ctaHaapT-Tutpax (cpukcananax) nnmn MCO cocTtaBa BOAHbLIX pacTBOPOB
KOHUEHTpAaLWs BELLEeCTBa BhipaxeHa B HOPMarbHOCTSX (H), Mr/am3, r/m3 1 T. n., HeoBXxoaMMO NPOBECTM NepecyeT KOHLeH-
Tpauuu BeLLecTBa B Monb/am>,

4.3.3 BydepHbin pacteop pH = (10 +0,1)

[ns npurotoenexusi 500 cm3 BydepHoro pactBopa B MepHyk konby BmectumocTso 500 cm® nomella-
toT 10 r xnopuga ammonus, gobasnsawTt 100 cmd bugnucTUNNUMpOBaHHOM BoAbl ANA €ro pacTteopenus 1 50 cm3
25 %-Horo BogHOro ammumaka, TLaTensHo NepemMeLlnMBaoT U JOBOAAT A0 METKM BUONCTUNNMPOBAHHOW BOOON.

BydepHbIl pacTBOp NpUrogeH AnNA UCNONb30BaHUA B Te4eHUe 2 MEeC NpK ero XpaHeHnu B NIOTHO 3aKpbl-
TOW €MKOCTW, W3roTOBNEHHOW M3 NofMMepHoro marepuana. PekomeHayeTcs nepuoguyecku nepen npuMeHe-
Huem BydepHoro pacteopa npoBepaATb ero pH ¢ ucnone3osannem pH-metpa. Ecnu sHaveHvne pH nameHnmnock
bonee uyem Ha 0,2 eguHuusl pH, To roTOBAT HOBLIN BydepHbIA pacTeop.

4.3.4 NugukaTtopbl

4.3.4.1 PactBop uHgukaTtopa

Ong npurotoenenusa 100 cm3 pacTBopa MHOMKATOpa B CTakaH BMECTUMOCTbH He meHee 100 cm® no-
mewatoT 0,5 r HAUKaTopa apyuoxpoM YepHblit T, go6GasnsioT 20 cm> BychepHoro pacTeopa, TLaTenbHO nepe-
MelumBatoT n gobasnsioT 80 cM3 aTmnosoro cnmpta. PacTBop NpurogeH Ans MCnonb3oBaHus B TedeHne 10 cyT
npu XpaHeHUn B TEMHOW CTEKINSAHHOW EMKOCTH.

[HonyckaeTcsa BMeCTO MHOUKaTOpa 3pUOXPOM YepHbIN T MCMNOoMb30BaTh MHOMKATOP XPOMOBLIA TEMHO-CU-
HWIA KACMOTHEINA, pACTBOP KOTOPOTo rOTOBAT aHanornyHbIM cnocobom. Cpok XpaHeHus 3Toro pacteopa — He
Bbonee 3 Mec.

4.3.4.2 Cyxada cmeck vHaMKaTopa

Cyxyr cMecb MHOMKaTOpa roToBAT B crefyollend nocnegosatensHoctu: 0,25 r apuoxpoma 4epHoro T
cmewwmBatoT ¢ 50 r xnopuaa HaTpusa B (hbapdpopoBOA CTYMNKe W TWwaTtensHo pactupatT. Cmeck npurogHa ans
WMCMNONb30BaHWUA B TeYEHWE OQHOrO roa npu XpaHeHuW B TEMHOW CTEKNAHHON €MKOCTH.

4.3.5 PacTtBOp rugpokcunamuHa rmgpoxnopuaa

[ns npurotoBnexus 100 cm3 pacTeopa 1 r ruapoKcMnaMmHa ruapoxnopuaa (NHZOH - HCI) pactBopstoT
B 100 cm3 ngMcTUNNMpoBaHHOM BOALl. PacTeBop NpUrogeH Ans WCNonbL30BaHUA B TeYeHue 2 Mec.

4.3.6 PacTtBop cynbcpuga HaTpus

[ns npurotosneHus 100 cm? pacTeopa 5 r cynbtuaa HaTpus Na,S - 9H,0 unun 3,5 r Na,S - 5H,0 pac-
TBOpstoT B 100 cm® BUAMCTMNNMPOBaHHOI Boabl. PacTBOp rOTOBST B AeHL NPOBEAEHUS ONpeaeneHuil.
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4.3.7 PacTBOpP COMNSAHOI KUCMOTbI MOMSAPHON KOHUeHTpauuu 0,1 monb/am3

B mepHyto konby BMecTUMocTbio 1000 cM3, HANOMOBWHY 3aMOMHEHHYI0 BUAUCTUNNMPOBAHHON BOAOIA,
HanuBalT 8 cM3 CONsIHOM KUCNOTLI U AOBOAAT A0 MeTKM BUANCTUNNMPOBAHHON BoAON. CPOK XpaHeH!s pac-
TBOpa — He bonee 6 mec.

MpuroToBNeHWe pacTBOpa KUCMOThLI M3 cTaHOapT-TUTpa (dukcaHana) NpoBoAAT B COOTBETCTBMM C WMH-
CTPYKLUMEN NO ero NpuroToBrEHUIO.

4.3.8 PacTBOp rmapokcuga HaTpus MONAPHOW KoHUeHTpauun 0,2 Moanp,M3

Ona npurotoenexHus 1000 cmd pacTBopa B CTakaH NoMeLlarT 8 r rugpokcuaa HaTpus, pacTBopsoT B bu-
AWNCTUMNMPOBAHHOI BOAE, NOCIEe OCTbIBAHWS PAcTBOP NEepPeHOCAT B MEPHYI0 Konby BMecTUMOocTbio 1000 cm3
M 0OBOOAT OO MeTKM buaoucTunnupoBaHHOW BoOoW. CpoK XpaHeHWs pacTBoOpa B €MKOCTU M3 MOMMMEPHOro
maTepuana — He bonee 6 mec.

4.4 YctaHoBneHue Ko3dpcumumeHTa NnoNnpaBKkU K KOHUEHTpauuu pacTeopa TpunoHa b

B koHW4eckyto konby BMecTuMocTbio 250 cm3 BHocaT 10,0 cm3 pacTBopa MoHoB MarHus (oM. 4.3.2), Ao-
BasnsaioT 90 cm® BuanCTUNNMPOBaHHOR Bogkl, 5 cM3 BychepHoro pacTeopa (cM. 4.3.3), oT 5 0o 7 Kanens pac-
TBOpa uHgukatopa (cMm. 4.3.4.1) unm ot 0,05 go 0,1 r cyxon cmecun nHagukatopa (cm. 4.3.4.2) 1 cpasy TUTPYIOT
pacTBopoM TpunoHa b (cm. 4.3.1) 00 M3MEHEHUH OKPacKW B 3KBMBaNeHTHOW TOYKE OT BUHHO-KPaCcHOW (KpacHo-
d1oneToBOW) 00 CUHEN (C 3eMeH0BaThiM OTTEHKOM) NPU UCMOMb30BaHUW MHAMKATOpa 3PMOXPOM YepHbld T, a
MpY UCNOMNb30BaHUM MHAMKATOPAa XPOMOBbIA TEMHO-CUHWUIA KUCITOTHbBIA A0 CUHEN (CUHe-huoneToBown).

PacTteop TpunoHa b B Hayane TuTpoBaHus 0oDaBNAKT A0BONLHO BLICTPO NPU NOCTOAHHOM NepeMeLLn-
BaHMW. 3aTeM, Korga UBeT pacTBopa HadMHaeT MeHATbCS, pacTBop TpunoHa b nobaensawT megneHHo. JKBU-
BaneHTHOW TOYKM OOCTUraloT Npu M3MEeHEeHWW OKpalluMBaHus, KOorda LBET pacTBopa nepectaeT MeHATLCA Npu
pobasneHuu kanens pacteopa TpunoHa b.

TuTpoBaHMe NPOBOAAT Ha YOHE TUTPOBAHHON KOHTPOMBHOW NPoBLI. B kKayecTBe KOHTPOMLHOW Npobbl
MOKHO MCMONb30BaTh HEMHOIO NEpPeTUTPOBAaHHYO aHanuanpyemMyo npoby. 3a pesynstat NPUHUMAKT CpeaHe-
apudgmeTUHeckoe 3HavYeHue peaynsTaToB He MeHee AByX onpeaeneHuii. 3HaveHne KoadrumeHTa nonpasku
OOMKHO BbITh paBHbiM 1,00 £ 0,03.

KoadpduumeHT nonpaekn K K KOHUEHTpaLuMu pacteopa TpunoHa b paccunteiBaloT rno popmyne

=0

K ,
v

(1)
rae V — obbem pacteopa TpunoHa B, napacxofoBaHHbIii Ha TUTpoBaHue, cmd,
10 — o6bem pacTBopa NOHOB MarHus (cM. 4.3.2), cm®.

MpumeyaHune—IlpnnpuroToBneHnn pacTeopos no 4.3—4.4 gonyckaetca BMecTo BuanucTMnnMpoBaHHON BOARI
MCNoNb30BaTh AUCTUNNMPOBAHHYO BOAY, ECNW ONpeaenseMoe 3HaveHue KecTkocT Bonee 1 °XK.

4.5 Mopagok NnpoBeaeHUA onpeaeneHnn

4.5.1 BeINonHsAWT ABa onpedeneHud, ans Jero npoby aHanuanpyeMon BoAkl OensT Ha Be 4acTu.

4.5.2 B konby BMecTMMOCTbIO 250 cM® MoMeLLaloT nepBylo YacTb anMKBOTHI NPOGLI aHANU3UPyemoii
Boabl o6bemom 100 cm3, 5 cm bydepHoro pacteopa (cm. 4.3.3), oT 5 go 7 kanens pacTBopa MHAMKaTopa
(cm. 4.3.4.1) vnn ot 0,05 go 0,1 r cyxon cmecn nHgukaTopa (cM. 4.3.4.2) 1 TUTPYIOT pacTBopoM TpunoHa b
(cm. 4.3.1), kak onucaHo B 4.4.

4.5.3 BTopylo 4acTb anukeoTbl Npobbl o6bemMom 100 cm® nomewyaloT B Konby BMeCTUMOCTbIO 250 cm3,
pno6aensiot 5 cm3 bycdepHoro pacteopa, oT 5 go 7 kanenb pacTteopa wHaukatopa unu ot 0,05 go 0,1 r cy-
XOli CMecK MHAnKaTopa, noBaBnalT pacTeop TpunoHa B, kotoporo GepyT Ha 0,5 cm3 MeHbLIe, YeMm MoLno
Ha nepBoe TUTpoBaHue (cM. 4.5.2), BLICTPO 1 TWATeNbHO NepemMeLLVBaoT U TUTPYHOT (AOTUTPOBLIBAKT), KakK
onucaHo B 4.4.

MpnmeyaHus

1 HeveTkoe N3MeHeHWe OKPaCckn MHAUKaTOPa B SKBUBANEHTHOW TOUYKE UMW M3MEHEHWEe OKpackn Ha Cepbli LiBET yKa-
3bIBAET Ha NPUCYTCTBUME MELLAOLMX BELWECTB. YCTpaHeHe MeLllaLmx BnuaHun — no 4.1. Ecnv mewalowmne BnvaHus
YCTPaHWTb HEBO3MOXHO, onpedeneHune ecTKOCTH NPOBOAAT MeTogaMn aTOMHOI CNeKTPoMeTpuK (cM. pasgen 5).

2 Ecnu pacxop pactsopa TpunoHa b npeseiwaet 20 cm® — npu ucnonb3osaHnn BIopeTk BMecTUMOCTkIo 25 cmd
unm 9 cM3 — npu Mcnonb3oBaHun BlopeTky BMecTUMocTho 10 cM3, To 06bem aHanM3upyeMoil Npobbl YMEHBLLIAIOT, 10-
Baenan B Hee BUANCTUNNMPOBAHHY!O BoAy A0 obbema 100 cM3. AnnKeoTy NPoBbl YMEHLLLAKT 1 AN YCTPaHeHUs BIMAHNS
LBETHOCTW BOZbI.
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3 Ecnu pacxog pacTBopa TpunoHa b MeHee 1 cm® — npu Mcnonb3oBaHnK BIOpeTKY BMECTUMOCTbIO 25 cMS Unu Me-
Hee 0,5 cM® — npu ucnonb3oBaHUK BropeTkn BMecTUMOCTso 10 cv3, To pekoMeHayeTcs MCNonb3oBaTk PAcTBOP TPUMOHA
B MonsipHoit KOHUEeHTpaLueit 5 mmons/ame unu 2,5 mmone/ame cooTBeTcTBeHHO. PacTBop TpunoHa B no 4.3.1 paz6asns-
toT B 5 unu 10 pas.

4.6 ObpaboTka pe3ynsTaToB onpefeneHus
4.6.1 XecTtkocTb Boabl K, XK, paccumTbiBaloT no hopmyne
M-F-K-Vip

K
Ve

rae M — koadhduumeHT nepecyerta, paBHbin 2Cp,
roe Cyp — KOHUEHTpauusa pacTeopa TpunoHa b, Monb/m3 (Mmonb/,u,M3), (kak npaeuno M = 50);
F — mHOoxuTenb pasbaBneHns ncxogHon Npobbl Bogbl NPpU KOHCEPBUPOBaHUK (kak npasuno F = 1);
K — koadhduumeHT nonpaeku Kk KOHUEHTpauMK pactesopa TpunoHa b, paccunTtanHeii no dopmyne (1);
Vip — obbem pactBopa TpunoHa b, uapacxogoBaHHbI Ha TUTPOBaHWe, cm3;
Vhp — 06bem npobbl BoAk!, B3ATOW ANs aHanusa, cm3.

4.6.2 3a pesynsTaT U3MEPEHUs TIPMHUMAKT cpedHeapuMEeTUYEecKoe 3HavyeHWe pesynbTaToB ABYX
onpeaeneHuit. NpueMneMocTb pesynsTaToB oNpeAeneHnid OLeHNBaT UCXOAA U3 YCIOBUS:

|XKy =Xyl =, (3)

roe r— npenen noBTopsieMocTu (cMm. Tabnuuy 1);
Ky n XK, — pesynbrarbl onpegeneHnii no 4.5.2 n 4.5.3, "X,
Ecnu pacxoxgeHvwe Mexay OBYMS pesynbrataMiy NpeBbillaeT yCTaHOBIEHHOE 3HadeHue, TO onpegene-
HIE XeCTKOCTW BO4bl MOBTOPSOT. MNpoBepKy NpuemMreMocTit B 3TOM cliydae npoBogAT no [1, pasgen 5).

4.7 MeTponoru4yeckme xapakTepUCcTUKHN

MeTtog obecneumBaeT nony4yeHre pe3ynsTaToB U3BMEPEHUIA C METPONMOTMYECKUMM XapaKTEPUCTUKAMU, HE
NpeBbLILAaLWMMK 3HaYeHWI, NpMBedeHHbIX B Tabnuue 1, npu goBepuTensHon BepoaTHocTn P = 0,95.

Tadbnuua 1

Mokazatens To4HOCTK (rPaHKLbLI® MHTepBana,

Mpepen noetopsemo- | MNpegen Bocnponasogmn-
B KOTOPOM MOrPELIHOCTL HAX0OMUTCH ¢ JOBe-

[nanazoH namepeHui

HECTRORTHA, 7K puTenbHOW BEpoATHOCTEIO P = 0,95), £ A, 2K GTHL U MacTR, K
0O710,1 go 0,4 BKNOY. 0,05 0,05 0,07
Ce.0,4 0,15 XK 0,1-X 0,21 - X

* YCTaHOBMEHHbIE YWCMEHHbIE 3HAYEHWS TPaHWL, WHTepBana AN MOrpelHOCTM COOTBETCTBYIOT YWMCMEHHBIM
3HaYeHWsIM paclUMpeHHon HeonpeaeneHHocT U . (B OTHOCUTENbHbLIX eAMHULAEX) NpU KoaddulMeHTe oxeaTta k = 2.
OueHKy HeonpeaeneHHOCTH NPOBOOAT KaK yKkasaHo B [2].

4.8 KoHTponb nokasaTernei KayecTBa pe3yrnkTaToOB U3MepPeHUi

KoHTponb nokasaTtenen kayecTBa pesynsTaTtoB M3MepeHuid B nabopatopumn npegycMmaTtpuBaeT NpoReae-
HWEe KOHTpons cTabunbHOCTU pe3ynLTaToB M3MepeHWn ¢ yyeToMm TpeboraHui [1, pasgen 6] unu [3] ¢ npume-
HeHuem 'CO unun pacteopa N'CO cocTaea XecTKOCTW BOAbI, B HAMBONbLIEN CTENEHN OTPaXAalOLLEro 3HaYeHne
HECTKOCTW aHanu3npyembix B nabopaTtopumn BOA,.

MpuMeyaHue— Ecnu e ucnonbayembix [CO KecTKOCTb BbipaxkeHa B MMonb/am? (Mons/m3), HeoBxoauMo npo-
BECTW NEPECYET B rpagychl )KECTKOCTU®,

4.9 OdopmneHue pe3ynLTaToB

Pesynkrathl n1amepeHui pernctpupytoT B npotokene (otyete) no FTOCT MCO/M3K 17025. B npoTtokone
YKa3blBaT NpUMeHsieMblid B nabopatopum MeToq no HacTosWeMy cTaHaapTy.

* 3Ha4deHue KecTKOCTU BoabI, Bblpa*eHHOE B MMDJ'IbI',ElMS, YNCNEeHHO paBHO 3Ha4YeHUI0, Bblpa*KeHHOMY B K.
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PeayanaT N3MEPEHUN MOXKET ObITb npenctaBlieH B BUAE!
(K £A), (4)

roe K — 3HadeHue xecTkocTu Bogbl, 3K
A — rpaHuubl MHTepBana, B KOTOPOM NOrPeLLHOCTb ONpeaeneHns )XeCTKOCTU BOAbl HAXOAWTCS C LOBEPU-
TenbHOW BeposiTHoCTblo P = 0,95 (cM. Tabnuuy 1).

5 MeToabl aTOMHOM CNEKTPOMETPUM

5.1 OnpepeneHue XeCTKOCTU BOAbl METOOOM U3MEPEHUA KOHLEeHTPpaLMi MOHOB KanbLUus
M MarHuWsA NrnameHHon atToMHo-abcopbunoHHOW cnekTpomeTpunen (metog B)

5.1.1 CywHocTbk MeToaa

MeTog, ocHOBaH Ha M3MEPEHWN PE30OHAHCHOro MOrnoLleHns ceeTa cBOBOAHBIMN aTOMaMK XUMUHECKUX
3NEeMEHTOBR MarHusi 1 KanbLMsa Npy NpoXoXOeHUM CBETA Yepe3 aTOMHbIN nap uccnegyemoro obpasua, obpasy-
oL MIACA B NaMeHu. [ns ycTpaHeHUsa MeLlarLwLmMx BIIMAHWIA B anukeoTy Npobbl gobaBnsawT xnopua naHtaHa
WK XNopua uesns.

5.1.2 CpepcTtBa M3MepeHuWs, BCroMoraTensHoe obopygoBaHve, peakTuBbl, MaTepuansl — no 4.2 co
cnenyowyMu JONOMHEHUSMMA:

aTOMHO-abCcopBLUMOHHBIA CNEKTPOMETP, HACTPOEHHbIA W YCTAHOBMNEHHbLIA B COOTBETCTBUWM C PYKOBOA-
CTBOM (MHCTpyKUMeWr) no akcnnyaTtauun, obopyaoBaHHbIA ANA UCMONb30BaHUA MNamMeHn Bo3nyx-aueTurneH
WM 3aKUCb asoTa-aueTuneH, NaMnon ¢ NonbiM KaTogoM AnS onpeaeneHns KanbUmnsa U MarHus.

n puMmedaHune — [Mnamsa 3akuck azoTa-aueTUneH pekoMeHOyeTCHd NPUMeHATb, eCli COCTas np06 CINOXHBIW UK
HEW3BECTHLIN, a TaKkKe aona np06 C BbICOKMM coepxaHunem CbOCdDaTOB, Cyﬂbd)aTOB, WOHOB almtoMUHUA NN KpeMHUA;

CO cocTaBa BoAHbIX pacTBOPOB MOHA MarHuWs U MOHAa KanbLUWA ¢ OTHOCUTENbHON NOTPELLIHOCTbIO aTTe-
CTOBAHHbIX 3HAYEHWI MacCcoBbIX KOHLEHTpauuii He bonee + 1 % npu goBepuTensHon BeposaTHocTU P = 0,95;

NaHTaH XNOpPUCTbIA CEMUBOAOHbLIN, LaCI3 : TH?_O I OKCWA naHTaHa La203, X. Y., €CNM UCMonb3yT
BO34YyLHO-alueTUneHoBoe nnams, unu uesuin xnopuctelid CsCl, X. 4., ecrniv Mcnone3yT NNamd 3akuchb asoTa-
aueTuneH;

3aKuCb a30Ta;

Bo3ayx cxartbid no FOCT 17433;

auetmnex no MOCT 5457.

5.1.3 lNpuroToBneHne pacTBOpOB

5.1.3.1 PacTBOp xnopwvaa naHTaHa, MacCoBOW KOHUEHTpauWen naHtaHa 20 rf,u,M3

Ona npurotoeneHua 1000 cm3 pacteopa 24 r okcuga naHTaHa mMeaneHHO M OCTOPOXHO pacTBOPSAT
B 50 cm?® KOHLEHTPUPOBAHHON CONMSIHOM KMCNOThI, B36anTbiBaa 40O pacTBOPEHWA OKCWOA NnaHTaHa, pacTBop
NepeHoCAT B MEPHYI0 konby BMecTuMocTbio 1000 cm3 u [OBOAAT 00 METKN DUANCTUNNMPOBAHHOW BOAOW MITK
54 r xnopuaa naHtaHa pacteopsatoT B oT 500 go 600 mn pacTBopa conaHon kMcnoThl (cM. 4.3.7), NepeHoCcHT B
MepHYH konby BmecTumocTeo 1000 cmd [0BOOAT A0 METKW PacTBOPOM COMSHOR KUCNOThl. CpoK XpaHeHus
pacTBopa — He HGonee 3 mec.

5.1.3.2 PacTBOp xnopuaa Le3ns, MacCcoBOW KOHUeHTpaunen uesums 20 r/,.qM3

[Ons npurotoenenusi 1000 cm® pacTeopa B MepHyk konby BmectumocTbio 1000 cm® nomewatot 25 1
XJl0pvAa uesns 1 4OBOOAT 00 METKM pacTBOPOM COMSIHOWM KMCMoThl (cm. 4.3.7). Cpok XpaHeHusa pacTtBopa —
He Bonee 3 mec.

5.1.3.3 OCHOBHOW pacTBOP KanbLMA-MarHus

[Ona npurotoBneHnMss OCHOBHOMO pacTBOpa KanbUWA-MarHMsi MaccOBOW KOHLUEHTpauuenh Kanbuusd
20 mr/om3 u marsus 4 mr/iom3 B MepHyto Konby BmecTumocTbio 1000 cm3 nuneTkoit BHocAT 20,0 cm3 ICO co-
CTaBa BOAHOIO pacTBOpa KanbLWa MacCoBOW KOHUeHTpayuen 1 r/,£|,M3 n4,0 cm3 ICO cocraea BOLHOTO pacTBo-
pa MarHusi MaccoBOM KOHUeHTpaunen 1 FI',EI,M3 1 0OBOAAT 00 METKM PAcTBOPOM CONSHOW KUCnoThl (cMm. 4.3.7).
[onyckaeTcs roToBUTb OCHOBHOW pacTBOp KanbUWA-MarHusi ¢ ApYrumun 3HavdeHusAMM KOHUEHTpauMihd MOHOB
KanbUus 1M MarHusl, B Hanbornbluen cTeneHu OTpaXalow MW CocTaB aHanuaupyembiXx Bog. Cpok xpaHeHus
pacTBopa — He Gonee 2 mec.

5.1.3.4 l'pagynpoBOYHbIE pacTBOPbI KanbUna U MarHUA

B cemb MepHbIXx Konb® BMectumocTb 100 cm3 nobaensawT 10 cMm® pacTBopa xnopuaa naHTaHa
(cm. 5.1.3.1), ecnn “cnomnb3ylT BO3OYLIHO-aueTuneHoBoe nnamda, mau 10 cm® pacTBOpa xnopuaa Leaus
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(cm. 5.1.3.2), ecnv “CNoOMb3yOT NNaMs 3aKkWCb asoTa-aueTUrneH; 3aTeM B LWecTb MepHbix kKonb gobaensoT
HeobxoauMbin 06bEM OCHOBHOIO pacTBopa Kanblua-marHua (cMm. Tabnuuy 2), B cegbMyto Konby ero He go-
BaBnsaoT (xonocToi pacTeop). [JJOBOAAT cofepkumMoe Bcex ceMu Konbd 4o MeTKM pacTBOPOM COMSIHOM KUCTOTEI
(cm. 4.3.7). Cpok xpaHeHus pacTBopa — He bonee 1 mec.

Mpumepbl Nony4YaeMbiXx KOHLEHTPaUWA rpagyUMpOBOYHLIX PacTBOPOB KanbLMa U MarHWs NpuBeaeHsbl B
Tabnuue 2.

Tabnuuya 2

OBbeM OCHOBHOTO pacTBopa KanbUWs-MarHus, cm®

MaccoBas KoHUeHTpauus, mMr/om3 |

0 5 | 10 | 15 | 25 | 50 | 75
WOHOB Kanbuwus 0 1,0 2,0 3,0 5,0 10 15
MOHOB MarHug 0 0,2 0,4 0,6 1,0 2,0 3,0

5.1.4 lNopgroToBKa cnekTpomMeTpa

5.1.4.1 ATomHO-abcopBLUMOHHBLIA CNeKkTpoMeTp FOTOBAT K paboTe B COOTBETCTBMM C PYKOBOOCTBOM
(MHCTpyKUMER) NO aKcnnyaTauun. 3Ha4eHWUa aHanMTUYecKUX ONWH BOMH AN Kanbuua coctasnaeT 422,7 HMm,
Onsa marima — 285,2 Hm.

5.1.4.2 TpagyvpoBKa cnekTpoMeTpa

B cooTBETCTBUM C PYKOBOACTBOM (MHCTPYKLMEN) N0 3KCMNyaTalMn CnekTpoMeTpa rpagyMpoBoYHLIE pac-
TBOpPbI pacnbiffa0T B NaMeHu ropenkm U permcTpupyroT NOrMoLlleHne KaxX4oro anemMeHTa Ha aHanmTuyeckon
OnVHe BOMHbI. B npomexyTkax mexay rpagyvmpoBoYHbIMW pacTBOpaMu pekoMeHayeTcss BBOAUTL pacTBop Co-
NAHOM KMCNOThbI. [pagyyupoBoYHbIE 3aBMCUMOCTH abcopbumu KanbLMa 1 Mardua OT UX COOepKaHus B rpagyu-
POBOYHbLIX pacTBOpax yctaHaBnMeawT No cpegHeapupMeTUHeckMM 3Ha4eHUsAM pe3ynbTaToB TPexX N3aMepeHun
0N KaXgoro rpadyMpoBOYHOIO pacTBopa 3a Bbl4eTOM cpefHeapudMeTUHYEeCKoro 3HaueHus pesynsrarta Tpex
W3MepeHUI XONoCToro pacTeopa.

5.1.4.3 KoHTponb cTabunbHOCTU rPpagyvpOBOYHLIX 3aBUCUMOCTEW MPOBOLAT Yepe3 Kaxable OecsATb
npob, NOBTOPASA U3MEepeHNe 0OHOMO M3 rpagyvMpoBOYHbIX PacTBOPOB. Ecnv namepeHHas KoHUeHTpauusa aToro
rpagyvpoBOYHOrO pacTBOpa OTnMYaeTcsl OT 4eNcTBUTENLHON Bonee yem Ha 7 %, TO rpagynpoBKY NOBTOPSIOT.

5.1.5 MNogroTtoBka Nnpo6 ansa aHanusa

B mepHble konbbl BMecTumocTbio 100 cm3 BHocsT o 10 cm® pacTBopa xnopuaa naHTaHa, ecrnuv uc-
NoNb3ylT BO3AYLIHO-aLeTUNneHoBoe nnams, unu 10 cm3 pacTBopa xnopuaa Leausi, eCiu UCronb3yoT nnams
3aKk1Ch a30Ta-aleTuneH, 3aTem Jo6aBnsT anuKBOTY NPobbl BoAbl (kak npasuno He 6onee 10 cm3) u goBoagsT
00 MeTKM pacTBOPOM COIAHON KUCIOThI (CM. 4.3.7).

Ecnu nsmepeHHoe cofepkaHune kanbums unn MarHusi B uccriegyemMon npobe Boille MakcumarnbHbix 3Ha-
YeHWK, YCTaHOBIMEHHbIX NPW rpagyvpoBKe cnekTpoMeTpa, TO ANs onpedeneHur UCNonb3ylT YMEeHbLIEeHHbIN
06beM aHanMaupyemoi npoobi.

MpumeyvaHus

1 Mpwu npurotoenenun pacteopoB no 5.1.3, 5.1.5 gonyckaeTcsa vcnonb3oBaTe MepHbie KONBbl MEHbLUEN BMECTU-
TeNBLHOCTH, MPONOPUMOHANEHO YMeHbLUast 06beMbl MPUMEHSAEMbIX PACTBOPOB W anuKBOT.

2 [Mpw npurotoBneHun pacteopoB no 5.1.3, 5.1.5, 5.1.6 BMmecTo pacTBopa CONAHON KMCMOThl AOMYCKaeTCA UCMOorMb-
30BaThb PACTBOP a30THON KUCTOThI MOMAPHOI KOHLeHTpauuel 0,1 mons/om3.

5.1.6 Mopsapgok npoBegeHUA onpegeneHus

5.1.6.1 B coOTBETCTBUM C PyKOBOACTBOM (MHCTPYKLMEN) N0 3KCMMNyaTauumn cnekTpoMeTpa B Hero BBOASAT
aHanuaupyemble pacTBOpPbI, MOAroToBMNeHHbIe no 5.1.3.4, a B npoMexyTkax Mexay HUMWU — pPacTBOp COMNAHON
kucnotel (cMm. 4.3.7). OnpegensoT NOMoLeHe KaxXaoro aneMeHTa npu aHanuTU4eckon grvHe BOIMHbI.

5.1.6.2 OgHOBpEeMEHHO NPOBOAAT XONOCTON ONbIT, UCNONb3YH Te Xe PeakTUBbl U B TEX Xe KONMMYecTBax,
4TO W Npu nogrotoBke npob no 5.1.5, 3ameHuB nccnegyemeli 0bbem aHanuauMpyemMon npobel BugucTUnnpo-
BaHHOW BOOOMN.

5.1.7 O6paboTka pe3ynbTaToB onpegeneHuns

Mo rpagyvpoBOYHOM 3aBucumocTu (cM. 5.1.4.2), B TOM 4ucrie C WMCMNOMb30BaHWEM MPOrpamMmMHOro
obecneveHns CNeKTpoMeTpa, OnpedensT MacCOoBble KOHLEHTpauuu KanbuWs M MarHua B MccregyemblixX
pacTBopax U B XOMNOCTOM pacTBOPE W BbIYMCNAT COAEpXaHUe kanbuus u marHusa B npobe, yunteiBasa pas-
BasneHne npobbl M 3Ha4YeHWe, NOMNyYEeHHOE B OMbITE C XONOCThIM PacTBOPOM.
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HKecTkocTb Boabl K, XK, paccunteiBaoT no popmyrne

C, /C.,)FV,
M:Z( 1 vr:'a) K’ (5)

rae C; — maccoBas KOHLeHTpauusa aneMeHTa B npobe BoApl, OnpeaeneHHas no rpagyupoBoYHON 3aBUCHMO-
CTW, 3a BbIMETOM pe3ynbTaTta aHanuaa XonocToro pacteopa, mr/om3;
C,, — MaccoBas KOHLUEHTpaLus anemeHTa, mr/am3 | yMcreHHo paBHas ero 1/2 Monsi;
F — MHOXuTenb pa3baBneHns McXoOHOW Npobbl BoAbl NPW KOHCEPBUMPOBaHWUM (Kak npasBuno F = 1);
Vi — BMECTMMOCTb KonOkl, B KOTOPOW NPOBOAMMAM NOATOTOBKY Npobbkl, no 5.1.5, cm3;

V; — obbem npobbl BoAbl, B3ATOM ANA aHanmaa, cm3.

5.1.8 MeTponorv4yeckue XxapakTepUCTUKHU

MeToa obecrneymBaeT nony4yeHue peaynsTaTtoB U3MEPEHUIN SNEMEHTOB (KanbLKUsi U MarHusi) ¢ MeTpono-
TMYECKUMU XapaKTepUCTUKaMK, He MPeBbIAaWMMIA 3HAYeHWA, NpUBeaeHHbIX B Tabnuue 3, npy 4OBEepUTENb-
HoW BeposaTHocTK P = 0,95.

Tabnuua 3
[unanasoH usamepeHuin MNokasatenb TOMHOCTK (TpaHnLbl® MHTepBana, Mpepen Mpepen Bocnpoua-
KOHLEHTpaL WK 3NeMeHTOB, B KOTOPOM NOrpeLUHOCTE U3MEePEHUS HAXOAMTCA NOBTOPAEMOCTU BOAMMOCTY R,
C, mrigm® C 4OBEpUTENEHON BeposaTHOCTbIo P = 0,95) £ A, Mr/om® r, mr/gm® mr/am®
O7 1,0 go 50 Bknitou. 01-C 01+¢ 0,14-C
Ce. 50 0,07 -C 0,07 -C 0.1 G

* YcTaHOBMNEHHbIe YMCNEHHbIE 3HaYeHWs rpaHnL, MHTepBana ANs NorpeLHOCTY COOTBETCTBYHOT YUCTIEHHBIM 3Ha-
YeHUAM pacLUMpeHHOR HeonpeaeneHHOCTH Uy, (B OTHOCUTENbHLIX eauHMLaX) Npu kosdcurumeHTe oxeaTta k = 2. OueH-
Ky HeonpeaeneHHOCTW NPOBOOAT Kak yKasaHo B [2].

5.1.9 KoHTponb nokasatenei kadecTBa pesynbTaToB onpegenenuid — no 4.8. MNpu atom BmecTto MCO
COCTaBa XeCTKOCTM BOAbl MOXHO ucnonb3osaTh [CO cocTaBa BOAHLIX PACTBOPOB MOHOB MarHUsa W KanbLUuWs.
3HaueHusa npenenos NOBTOPAEMOCTM M BOCNPOM3BOAMMOCTU — B COOTBETCTBUM ¢ Tabnuuen 3.

5.1.10 OdhopmneHune peaynsratoB — no 4.9. 3HaueHue A paccunTeiBalOT No dpopmyne

A=Z(A, 1Cy 2, (6)

rae A, — rpaHuubl MHTEpBarna, B KOTOPOM MOTPEeLIHOCTL U3MepeHus anemeHTa B npobe Bofbl HaxoauTCs ¢
[0OBepuTensHOM BepossTHocTeo P = 0,95, mr/gm3 {cm.Tabnuuy 3);

C,, — MaccoBas KOHLEHTpauuns aneMeHTa, mr/am3 | yucneHHo pasHasi 1/2 ero Mons.

MpumeyaHune — B cnyyae HeobxogMMocTn pacyeTa KeCTKOCTM BOAbl C Y4ETOM COOepXaHWus W Opyrux Le-
NOYHO3EMENbHBIX 3NEMEHTOB OnpedeneHne WoHoB cTpoHumusa npoBogaT no MOCT 23950, 6apua — no FOCT 31870,
npyv 3TOM 3HAYEHWE KEeCTKOCTW pacCyMTbiBaloT no copmyne (7), KOHTponb nokasatenen — no 5.2.2, ocopmneHne
pesynsratoB — no 5.2.3.

5.2 OnpepeneHue XeCTKOCTU BOAbl METOAOM M3MEPEHUSA KOHLEHTpaLWid MOHOB
LWeno4YyHo3eMeNnbLHbIX 3MEMEHTOB aTOMHO-3MUCCUOHHOW CNEKTPOMETPUEN C UHOYKTUBHO
cBfAizaHHoOW nna3mon (meTtopg B)

5.2.1 OnpeneneHve cogepxaHus B Npobe BoAbl MOHOB LLEMNOYHO3EMENbHBLIX 3NEMEHTOB (MarHus, Karnb-
uus, cTpoHuus, bapus) nposoaat no FOCT 31870.
XecTkocTs Boabl XK, °XK, paccunteiBakoT no popmyne

XK =X(C,/C), ()
rae C; — maccoBasi KOHUeHTpauua anemeHTa B npobe Bodbl, onpegenedxasa no FOCT 31870, Mr/am3;
C,, — MaccoBsas KOHLEHTpaLns anemMeHTa, Mr/am3, yucneHHo pasHas 1/2 ero Monsi.

5.2.2 KoHTponk nokasaTtenen ka4ecTea pe3ynsratoB uamepeHuin — no 4.8. MNMpwu atom Bmecto NCO co-
cTaBa »XeCTKOCTW BOAbl MOXHO ncnonb3oBatk FCO cocTaBa BoOHbLIX pacTBOPOB MOHOB MarHus, kanbuus, 6a-
pusi, CTPOHLMSA; 3Ha4YeHUs NpeaernoB NOBTOPSEMOCTH (CX04MMOoCTI) U Bocnponssoaumoct — no FOCT 31870
(Tabnuua 4).

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 16 /21
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31954-2012



https://gostexpert.ru?utm_source=pdf&utm_medium=42972
https://gostexpert.ru/gost/gost-31954-2012?utm_source=pdf&utm_medium=42972&utm_term=page

rOCT 31954—2012

5.2.3 OdbopmMmneHue peaynsratoB — no 4.9. 3HadeHne A paccuuTeIBaOT No chopmyne

2
A=4y2(0,01-5-C,/Cp 2, (8)

roe 6 — rpaHulbl MHTepBana, B KOTOPOM OTHOCUTENbHAsA NMOrpPeLlHOCTL OnpeneneHusa anemMeHTa HaxoauTes
C JoBepuTensHou BepoATHocTeo P = 0,95 no MOCT 31870 (cm. Tabnuuy 3), %;
C; — maccoBas koHUeHTpauusa anemeHta B npobe Boabl, onpegenexHas no NOCT 31870, mr/am3;

C,, — MaccoBasl KOHLEHTpaLmsa aNemMeHTa, mr/am3, uucneHHo pasHas 1/2 ero Monsi.

5.2.4 Tlpu KoHUeHTpauun B Npobe Boabl MOHOB CTPOHUUA 1 Bapusa meHee 10 % (cymmapHo) oT obuero
copepXaHusi LUenoYHo3eMernbHbIX 3NeMeHTOB AOMYCKAaeTCs He y4MTbiBaTh COOepKaHue CTpoHuuMsa 1 Bapus
npw pacyeTe *eCTKOCTW BOAbI.
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Bubnuorpadcun
[1] MexgyHapodHeln cTaHaapT Accuracy (trueness and precision) of measurement methods and results. Part 6.
1ISO 5725-6:1994* Use in practice of accuracy values (TO4HOCTb (NpaBWMbHOCTb U NPELN3UOHHOCTL)

METOAOB 1 pe3ynsTaToB uamepeHun. YacTe 6. Micnonb3oBaHue 3HaYeHUA TOY-
HOCTW Ha NpakTuke)

[2] Pykosogcteo EBPOXWM/CUTAK «KonuyecTBeHHoe onvcaHve HeonpeaeneHHo-
CTWM B aHanNUTUYeCKUX MamepeHusx». 2-e nagaxHue, 2000, nep. ¢ anrn. — CI16,
BHWAM um. O.1. Menpeneera, 2002 r.

[3] Pekomenpaums MW 2881—2004 TlocynapcTBeHHaa cuctema obecrneyeHns equMHcTBa MamepeHuid. MeToguku Ko-
NMUYECTBEHHOMO XMMUYeckoro aHanvaa. lNpoueaypbl NMPOBEPKU MPUEMITEMOCTHU
pes3ynsTaToB aHanuaa

* B Poccuiickon ®epepaunun geicteyer TOCT P MCO 5725-6—2002 «To4HOCTb (NpaBWUMbHOCTb W MPEeLM3N0oH-
HOCTb) METO0B W Pe3ynbTaTtoR MamepeHun. Yacte 6. Vicnone3oBaHWe 3HAYEHWI TOMHOCTU Ha npaktukey. [o npuHatua
MEXTOCYAapCTBEHHOrO CTaHAapTa MCMoNb3yloT aHanorvyHble HaluMoHanbHble CTaH4APThI, ECNN OHU MOAEHTUYHBI MEXIY-
HapogHomMmy cTaHaapTy 1ISO 5725-6:1994.
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YOK 663.6:006.354 MKC 13.060.50 H09 TH B3 220100000 NEQ
220100000

KntoueBble crioBa: nuTbesBas BOAA, npupogoHasa Boda, XeCTKOCTb, MEeTOoAbl onpeaeneHund, KOMnriekCoHoMe-
TPWA, aTOMHaA CNeKkTpoMeTpusa
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