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MNpegncnosne
Llenn, oCHOBHble MPUHUMNLI U OCHOBHOW NOPALOK NpoBeAeHNA paboT Mo MexXrocyfapCTBEHHOW CTaH-
naptmsaumn yctaHosneHol B FTOCT 1.0—2015 «MexrocygapctBeHHaa cucrema ctaHgaptmsaunm. OCHOBHble
nonoxexuna» n FOCT 1.2—2015 «MexrocygapcTBeHHas cuctema ctaHgaptusaumnm. CtaHgapTel mexrocygap-
CTBEHHblE. NpaBuia U pekoMeHgaLuy No MexrocyfapcTBeHHOW cTaHdapTusauuun. Mpasmna paspaboTku, Npu-
HATWUA. OGHOBNEHNA Y OTMEHbI»

CBejaeHusi o ctaHgapTe

1 NOATOTOBJIEH O6wWwecTBOM C OrpaHNYEHHOl OTBETCTBEHHOCTbIO «POTEKTOP» COBMECTHO C 3aKpbl-
TbIM aKLMOHEPHbIM 061 eCcTBOM «LleHTp uccnefoBaHnsi U KOHTPONSA BOAbI»

2 BHECEH ®degepaiibHbIM areHTCTBOM MO TEXHUYECKOMY peryimpoBaHuio 1 MeTposiorum

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTu3auuu, meTponorum m ceptudukaynm (no
nepenwucke, npotokon ot 3 Aekabpsa 2012 r. Ne 54)

3a NpuHATHE NporosiocoBanu:

KpaTkoe HaumeHOBaHUe cTpaHsbl Kopa cTpaHbl no CokpalyeHHOe HauMeHOBaHWe HaynoHanbHOro
no MK(MCO 3166) 004-97 MK(MCO 3166)004-97 opraHa no ctaHgaprusauum

ApmeHns AM MuH3aKoHOMUKM Pecnybinkn ApmeHus

Benapycb BY loccTaHpapt Pecny6nvkvn Benapycb

KazaxcraH Kz loccraHgapt Pecny6nvkv KasaxctaH

Kblprbi3cTaH KG KblpreisctaHgapt

Mongosa MD Mongosa-CtaHgapT

Poccus RU PoccraHgapt

TapxukucTaH TJ TamkukcTaHgapT

Y36ekuctaH uz Y3crtaHgapt

4 Tpuka3zom GefepanbHOro areHTCTBa No TEXHUYECKOMY perysimpoBaHunio n meTponorum ot 12 nekabps
2012 1. Ne 1899-cT mexrocyaapcTBeHHbIn ctaHgapTt FOCT 31954—2012 BBefeH B AelicTBMe B KayecTBe
HaunoHanbHOro ctaHgapta Poccuiickoh depgepauymm ¢ 1 auBapsa 2014 r.

5 B HacTosleM cTaHfapTe y4TeHbl OCHOBHbIE HOPMATWBHbIE MOMIOXKEHNSA MEXAYHapPOAHbIX CTaHAAPTOB:

- 1SO 6059:1984 «KauyecTBo BOfAbl. OnpegeneHve CyMMapHOro CoOfepXaHus Kanbuusa W MarHus.
TuTpumeTpuueckunii metos ¢ npumeHeHnem I4TA» («Water quality — Determination of the sum of calcium
and magnesium — EDTA titrimetric method», NEQ);

- ISO 7980:1986 «KauecTBo BOAbl. OnpefeneHne Kanbuus U marHusa. ATOMHO-abCcop6LMOHHbIA cnek-
TpomeTpuueckuii meton» («Water quality — determination of calcium and magnesium — Atomic absorption
spectrometric method». NEQ).
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WHdopmaumsa 06 M3MeHeHUsx K HacTosAWeMy cTaHfapTy Ny6nnkyeTCca B eXerofHom nHdopmauu-
OHHOM YyKasaTene «HaumoHanbHble cTaHAapThi», & TEeKCT U3MEeHeHWA W NONpaBoOK — B €XeMeCAYHOM
NHOpMaLMOHHOM YKa3aTe e «HauynoHanbHble CTaHaapThi». B cnyyae nepecMoTpa (3amMeHbl) MM O TMeHbI
HacnosAWwero craHjapTa COOTBETCTBYolee yBefoMm/leH/e OyaeT ony6/VKOBaHO B eXeMeCAYHOM
MHMOPMALMOHHOM yKasaTene «HauuoHanbHble cTaHgapTbl». CoOTBETCTBYOWAs WHpopmalus,
yBefJOM/IeHNe 1 TeKCTbl pasMellalnTCcsa Takke B MHPOPMALMOHHOK cncTeme o6Lero nonb3oBaHus —
Ha oduumanbHOM caliTe ®defepasbHOro areHTCTBa N0 TEeXHUYECKOMY peryimpoBaHnio 1 MeTposioruy B
ceTun lHTepHeT (Www.gost.ru)

© 1SO. 1984 — Bce npaBa coxpaHsTCcA
© 1SO. 1986 — Bce npaBa coxpaHsioTcsa
© CTaHgapTuHpopm. opopmnaeHue. 2018

B Poccuiickoii ®eaepaynmn HacToALWMA cTaHAapT HE MOXET 6blTb MNOMHOCTLIO UM YACTUYHO BOCTPOU3-
BEfEeH, TMPaXMpoBaH U pacnpocTpaHeH B kauecTBe ohuLManbHOro n3gaHus 6es paspelweHus deaepanbHoro
areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHuio n MeTposorim


https://mosexp.ru#

FOCT 31954—2012

CopepxaHune

1 O6nacTb NPUMEHEHMS.
2 HopmaTuBHbIe CCbIJIKWU.

R @ eToT o Ny | o Yo 1 TSP R OUR PRI
4 KOMMNNEKCOHOMETPUYECKUIN METOA (METOL A ) .eviiiiriieieeieniereeiie e

5 MeTOAbl ATOMHOMN CIEKTPOMETPMY c.ueiiiiiitiiieentintieieete st eieesteste bt essesbessees s e beebeeae e s e seeeb e eseea b e naees e st e ebe st e b e saeebeeneebenneas
BUBMTAOTPAMI VIS ...ttt e e st a e e b e ee e e e he b se e R e e e R b e e e e e ee e ne e e 1



FOCT 31954—2012

BBepeHve

XXecTkocTb BOAbl AIBNSETCA O4HUM U3 OCHOBHbIX NOKa3aTesieil, XxapakTepumsyLwmm npuMeHeHne Boabl B
pasfIMyHbIX OTpacnsx.

XKecTKoCTblo BOAbl Ha3blBaeTCSH COBOKYMHOCTb CBOWCTB, 06YC/NOBMIEHHbIX COAEPXAaHMEM B Hell wenoy-
HO3eMe IbHbIX 3/1IEMEHTOB, NMPEUMYLLECTBEHHO NOHOB KanbLMa U MarHus.

B 3aBucumocT OoT pH M WeNo4YyHoOCTN BOAbI XeCTKOCTb Bbiwe 10 °XK mMoXeT Bbi3biBaTb 06pa3oBaHue
WNakoB B pacnpefenuTenbHoin cucteme BoAOCHabXEHUA U HaKMNW Npu HarpesaHuu. Boga XecTkocTblo Me-
Hee 5 °)K MOXeT oka3blBaTb KOPPO3MOHHOE BO3AelicTBME Ha BO4OMNPOBOAHbIE TPY6Obl. XKXEeCTKOCTb BOAbl MOXET
B/IMATb U HA MPUMEHAEMOCTb A5 NOTPEeB6NEHNST YETOBEKOM C TOYKM 3PEHUSA €e BKYCOBbIX CBOMCTB.

Mpu KOMNIEKCOHOMETPUYECKOM (TUTPUMETPUYECKOM) onpeseneHnn XXeCcTKOCTN MOHbI afloMUHUA, Kaj-
MWS, CBMHLA, Xenesa, kobanbTa, mean, MapraHua, os10Ba ¥ LLMHKa BAUSAIOT Ha YyCTAHOBNEHUE 3KBMBAIEHTHOW
TOUYKM U MelawT onpegeneHunto. NoHbl optodoctaTta n kap6oHaTa MOTyT ocaxpgaTb KanbUWil B yCN0OBUAX
TUTpoBaHnA. OnpefeneHnto MOryT Takxe MellaTb HEKOTOpble opraHnveckue BewecTBa. Ecnn mewawuiee
B/IUSIHNE HEBO3MOXHO YCTPaHUTb, ONpefeneHne XXecTKkoCcTM pekoMeHAyeTCcs NpoBOAUTL MeToAaMu aTOMHOW
cnekTpomeTpuu.

HacTtosawwmin ctaHgapT npegycmaTpuBaeT UCMNONb30BaHWe pPas3/IMyHbIX METOA0B OonpefesieHns XecTKo-
CTW BOAbl C YY4eTOM NpUBEAEHWNS KOJIMYECTBEHHON XapaKTePUCTUKM XECTKOCTU BOAbl (€4UHULbLI XECTKOCTH)
yepes rpagychbl xectkocTtu (°XK) no FOCT 31865.
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BOJA NMNTbEBAA

MeToAbl onpeAesieHUs XeCcTKOCTH

Drinking water. Methods of hardness determination

Jata BBefeHus — 2014—01—01

1 O6nacTb NpYMeHeHus

HacToawwmiA ctaHgapT pacnpocTpaHsaeTca Ha NpupoAHble (MOBEPXHOCTHbIE U NOA3€eMHbIe) BOAbl, B TOM
yucne BOAbl UCTOYHMKOB MUTHEBOTO BOAOCHAGXKEHUSA, a TakKe Ha NUTbEBYI BOAY, B TOM 4Ync/e pacthacoBaH-
HYI0 B eMKOCTU, U yCcTaHaBNMBaeT cnegyoline MetToabl onpeaeneHns XecTkocTn BoAbl:

- KOMNJIEKCOHOMETpUYecknii metog (metoa A):

- MeToAbl aTOMHOIi cnekTpomeTpumn (MeToabl B u B).

MeToa B npumeHAOT ANa onpefeneHns MacCoBOl KOHLEHTpauum NOHOB KanbLusa U MarHms.

MeTopn B siBnsieTcs ap6UTPaXKHbIM MO OTHOLIEHWUIO K APYTMM MeToAam onpefesieHust XXecTKoCTu.

2 HopmaTuBHble CCbI/KU

B HacToAwem ctaHdapTe MCNONb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha Cnefylolmne MexrocygapcTtBeHHble

cTaHpapThbl:

FOCT NCO/M3K 17025—2009 O6uwue Tpeb6oBaHWA K KOMNETEHTHOCTU UCNbITATENbHbIX U Kanuépo-
BOYHbIX labopartopwii
FOCT 17.1.5.05—85 OxpaHa npupogsl. Fngpoctepa. O6wwne TpeboBaHnsa kK 0T60pPYy NPO6 NMOBEPXHOCT-
HbIX M MOPCKMX BOJ. NbAa M aTMOCHepPHbIX 0CaAKOB
(ISO 1042—83, ISO 4788—80) Mocyaa MepHasa nabopaTopHas CTeknsHHasA.
KONGbI, NPO6UPKN. TEXHUYECKNE YCNOBUS

rocT
LwnnuHapesl,
rocT
rocT
rocT
rocT
rocT
rocT
rocT
rocT
rocT
rocT
rocT

1 pasmepsl.

1770—74
MEH3YpKHU,
2053— 77
3118—77
3760—79
3773—72
4233— 77
4328— 77
4461—77
5456— 79
5457—75
6709—72

PeakTuBbl.
PeakTuBbl.

PeakTtusbl

HaTtpuii cepHUCTbI 9-BOAHBIN. TexHMYeckne ycnosus
Kncnota conaHas. TexHuueckne ycnosus

. AMMMaK BOAHbI. TexHnyeckue ycnosus
PeakTuBbl.
PeakTuBbl.
PeakTuBbl.
PeakTusbl.
PeakTuBbl.

AMMOHUIA XNOPUCTbIA. TexHn4eckme ycnoBus

HaTpwuii XxnopucTblii. TexHuyeckme ycnoBus

HaTtpusa rugpookucs. TexHuyeckne ycnosus

Kncnota a3otHas. TexHnyeckme ycriosus
FmapokcunamuHa rugpoxnopug. TexHnyeckne ycnosus

AueTuneH pacTBOPEHHbIV U ra3006pa3Hblii TEXHUYECKNA. TeXxHUYeckne ycnosus
Boga guctunnuposaHHas. TexHuyeckme ycnoBus
10652—73 PeaktuBbl. Conb gunHatTpueBas aTuneHanamuH-M.M.M'.bl-TeTpayKCyCcHOW KWCNOTbI
2-sofHas (TpunoH b). TexHnyeckue ycnosus

FOCT 17433—80 MpombiwieHHasa ynctota. Cxarblii Bo3ayX. Knaccel 3arpsa3HeHHOCTH

FOCT 18300—87 CnupT 3TUNOBbLIN PEKTU(PUKOBAHHbI TEXHUYECKUIA. TEXHMYECKNE YC/TOBUSA

FOCT 23950—88 Bopa nuTbeBas. MeTog onpefefieHnss MacCoBOW KOHLeHTpaLumn CTPoHL A

FOCT 25336—82 Tlocypa v obopygoBaHue nabopaTopHble CTeKASHHbIE. TUNbl, OCHOBHbIe NapameTpbl

FOCT 29169—91 (MCO 648—77) lMocyna nabopatopHas cTeknsHHasa. MuneTkn ¢ 04HON OTMETKOW

MN3paHue ouymansHoe
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FOCT 29227—91 (MCO 835-1—81) Mocyaa nabopatopHasa cTeknsiHHas. MuneTkn rpagympoBaHHbIe.
YacTtb 1. O6wme TpeboBaHus

FOCT 29251—91 (NCO 385-1—84) lMocypa nabopatopHas cTeknsiHHas. biopeTtkn. Yactb 1. O6wue
Tpeb6oBaHus

FOCT 31861—2012 Bopga. O6wue TpeboBaHusa kK ot6opy npob

FOCT 31862—2012 Bopa nutbeBas. OT60p npob

FOCT 31865—2012 Bopga. EguHuLua XecTKoCcTK

FOCT 31870—2012 Bopa nuTbeBas. OnpefesieHne cofepxXaHus 3/1eMeHTOB MeTogaMu aTOMHOW
cnekTpomeTpuun

MpumeyaHue — MpuNoNb30BaHUM HACTOSALLMM CTAHAAPTOM Liesiecoo6pasHo NPOBEpPUTh AeCTBUE CCbINIOYHbIX
CTaHAApTOB B UH(POPMALMOHHOM crcTeMe O6LLETO MO/b30BaHNs — Ha ouuMaibHOM caiiTe defepasnbHOro areHTCTea
No TEXHUYECKOMY PErysIMpoBaHmio ¥ METPO/IONN B CETVN VIHTEPHET UK MO eXErofHOMY UHC(OPMALIMOHHOMY yKa3aTesto
«HauuoHanbHble CTaHAapTbI», KOTOPbIA ONy6/MKOBAH NO COCTOSIHMIO HA 1 SHBAps TeKyLLero roga, 1 no Bbinyckam exe-
MecsIYHOro MH(HOPMALMOHHOTO yKasaTensi «HauuoHaibHble CTaHAapTbl» 3a Tekywwid rog. ECnn cCblouHbIii cTaHgapT
3aMeHeH (M3MeHeH), TO NPK No/Ib30BaHNM HACTOSALLMM CTaHAAPTOM C/iefyeT PyKOBOACTBOBATLCSA 3aMEHSIIOLLUM (M3MEHEH-
HbIM) CTAHAAPTOM. EC/M CCbINOYHbIN CTaHAApT OTMEHEH 6e3 3aMeHbI, TO NMOMOXEHVE, B KOTOPOM aHa CChlKa Ha Hero,
NPYMEHSIETCS B YaCTW, He 3aTparvBatoLLEei 3Ty CCbIfKy.

3 OT60p Npob

O6wwne TpeboBaHUA kK 0T60py Npo6 — no NOCT 31861, TOCT 31862 n rOCT 17.1.5.05.

Mpo6y oT6upaoT 06bLemMoM He meHee 400 cm34nA aHannsa no metoay A n He meHee 200 cm3 419 aHa-
nun3a no metogam b n B B eMKOCTb, N3rOTOBJIEHHYIO U3 MOSIMMEPHbBIX Matepuanos Uau cTekna.

Cpok XxpaHeHua npo6bl BoAgbl — He 6onee 24 u.

[na yBennueHna cpoka xpaHeHus npobbl M ANS NpefoTBpalleHns ocaxAeHusa 13 BoAbl Kapb6oHaToB
Kanbuma (4To XxapakTepHO A4S MOA3eMHbIX UAW 6YyTUAMPOBAHHLIX BOA) MPOGY MOAKWUCASIOT KACMOTOW Ao
pH < 2. Mpwn onpefeneHnn XecTtkocTu nNo metoay A NoAKUCEHWEe NPOBOANAT COMSAHON KMCNOTOM, NO MeTo-
Ay B — conaHoli unn a3oTHOW KMCAOTOM, NpWM NCNOMb30BaHUN MeToAa B — a30THOW kucnoToi. KoHTponb pH
NMPOBOASAT MO YHMBEPCANbHOM MHAMKATOPHON Gymare unm ¢ ncnosb3oBaHnem pH-meTpa. Cpok xpaHeHus nog-
KNCNEHHOWN nNpobbl Bogbl — He 6onee 1 mec.

[ns BoAbl, pacacoBaHHON B eMKOCTU, CPOKM U TeMnepaTypHble YCIOBUA XPaHEHUS AO/KHbI COOTBET-
cTBOBaTb TPe6OBAHMAM, YKa3aHHbIM B HOPMATWBHOW AOKYMEHTaLn* Ha roToBY0 NPOAYKLUIO.

4 KomnnekcoHOMeTpu4iecknii metog (meTtog A)

4.1 CywHoOCTb MeToAa

MeToz ocHOBaH Ha 06pa3oBaHUM KOMMIEKCHbIX COeAUHEHUI TpuaoHa b ¢ MOHaMK LWenoYHO3eMENbHbIX
anemeHTOB. OnNpegeneHne NPoBOAAT TUTPOBaHMeM Npobbl pacTBopom TpuaoHa b npu pH = 10 B npucyTcTBUK
nHavkatopa. HanmeHbwas onpegensemas xecTkoctb soabl — 0,1 BXK.

Ecnn nccnepyemas npo6a 6bina nogkucneHa Ana KOHcepsauuum unum npo6a nmeeT KUCAYKO cpedy, TO
B a/IMKBOTY Npo6bl 406aBNAOT pacTBOp rugpokcmupga Hatpus (cm. 4.3.8) go pH = 6—7. Ecnm npoba BoAbl
MMeeT CU/IbHOLLENOYHYI0 cpefy, TO B @/IMKBOTY Mpobbl 406aBNAIOT pacTBOpP COMAHON kucnoTbl (cMm. 4.3.7) Ao
pH = 6 - 7. KoHTponb pH npoBOAAT No yHUBepcasnbHOl WHAWKATOPHOW 6Gymare uam ¢ MCnofb3oBaHuMeM
pH-meTpa. Ans yaaneHna n3 BoAbl kKapboHaT n 6ukap6oHaT MOHOB (4TO XapakTepHO ANA NOA3EMHbIX Un by-
ThIIMPOBAHHBIX BOJ) NOC/e A06aBeHns K anMkBoTe Npobbl pacTBopa CONAHON KncnoTbl Ao pH = 6—7 npoBo-
OAT ee KunayeHue unu npogyBaHne BO3AYXOM WUAW NHO6GLIM MHEPTHLIM ra3oM B TEYEHNE HEe MeHee NATU MUHYT
ONA yaaneHnsa yrnekncnoro rasa. Kpurepmem Hannuma B BOAe 3HAUYNTENbHOrO KONMyecTBa kapboHaToB MOXeT
CNYXUTb LW eNoYyHas peakuns soabl.

MpucytcTBmne B Boge 6onee 10 mr/gmM3 noHoB xenesa, 6onee 0.05 mr/gmM3 Kaxgoro M3 MOHOB Meaw,
Kagmus, kobanbTa, cBMHLA; cBbiwe 0.1 mr/gm3 kaxaoro u3 noHos mapradua (Il). aniomumHnA, LMHKa, KobanbTa,
HWKenNs, 0/10Ba, a Takxe LBEeTHOCTb 60siee 200 °XK ¥ NOBbIWEHHAA MYTHOCTb BbI3bIBAOT NPU TUTPOBAHUW He-
yeTKOe M3MeHeHMe OKPacCKW B TOUKE 3KBUBANEHTHOCTM M NPUBOAAT K 3aBblLUEHUIO pe3ynNbTaToB onpeaeneHuns
xectkocTn. OpTodhocdat- n kKapboHaT-MOHbI MOTYT OcaxAaTb KanbLunili B ycn0BUAX TUTpoBaHua npu pH = 10.

* B Poccuiickoin ®egepaumnn — Tpebosanmsam FOCT P 52109—2003 «Boga nuTbeBasi, pacacoBaHHasi B eMKOCTU.
ObLme TexHMYecKre YCoBuaX — nepeocthopM/ISETCA B MEXIOCYAapCTBEHHbIN CTaHAapT.
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[na ymMeHbLEeHNA BANAHUA cofepXalnxcsa B Bofe UnHka Ao 200 mr/am3, antoMUHUA, Kaamusa, CBMHLA
no 20 mr/gm3, xenesa fo 5 mr/gm3. mapraHua, kobanbta, Meau, Hukens Ao 1 mr/gm3 K anvksoTe npobbl 40
BBEeEHNs uHamkaTopa fobasnsawT 2 cMm3 pacteopa cynbduga Hatpua (cm. 4.3.6). 415 YMEHbLIEHUA BANAHNUA
MapraHua o 1mr/gm3.xenesa, antomumHna go 20 mr/gm3. megun go 0.3 mr/am3 gob6asnsawT oT 5 Ao 10 kanenb
pacTtBopa rugpokcunamuHa rugpoxnopuga (cm. 4.3.5). MyTHOCTb (B3BeLLEHHbIE BeliecTBa) Npobbl yCTpaHAT
hunbTpoBaHMEeM yepe3 meMbpaHHble puabTpbl ¢ gnameTpomM nop 0.45 MKM unnm GymaxHble 06e330/1eHHble
PUAbTPbI «CUHAS NeHTa». BAnsHue LBeTHOCTU 1 APYrMX (hakTOpOB yCTpaHAT pa3baBneHnem npobbl B Xxoae
aHanusa no 4.5. ecnu 370 NO3BONSET ONpefensaeMoe 3HaYeHne XeCcTKOCTW BOAbI.

NMpvumevyaHue — dunbTpoBaHNE NPOGLI MOXET NPUBECTU K 3aHMKEHUIO PE3Y/IbTaToB ONPeAeEHNS XECTKOCTH
BOAbl, 0COGEHHO BOAbI C LLENOYHON peakumeii.

Ecnn mewawuwme BAINAHUA YyCTPAHUTb HEBO3MOXHO, TO OonpejesieHne XecTKoCTU NpoBOoAAT MeTodamMu
aToOMHOW cnekTpomeTpun.

4.2 CpepjcTBa U3MepeHus, BcnomoratenbHoe 060pyfoBaHue, peakTusbl, MaTepuans

FocypapcTBeHHbI (MeXrocyaapcTBeHHbIN) cTaHAapTHbI o6pasel (FTCO) cocTaBa XecTkocTu (obueli
XEeCTKOCTK) BOAbl C OTHOCUTE/NbHOW NOrpeLlHOCTb0 aTTEeCTOBAHHOIO 3HAYeHUA Npu LOBEPUTENLHOW BEPOAT-
HocTn P - 0.95 14e6onee + 1.5 %.

Becbl nabopartopHble* ¢ HanmbonblUM npegenom B3BewwnBaHua 220 1, o6ecneynBalLme TOYHOCTb
B3BELWMBAHNA C Npeaenom AonyckaeMoi abCcontoTHOM NorpewHocTn He 6onee = 0.75 mr.

pH-meTp n6oro Tuna.

Kon6bl MepHble no TOCT 1770 2-ro knacca TOYHOCTK.

MuneTkn rpagynpoBaHHble no FOCT 29227 2-ro knacca TOYHOCTU WUAW MUMNETKM C OAHON OTMEeTKOol no
FOCT 29169 2-ro knacca TOYHOCTHU.

BiopeTkn no FTOCT 29251 2-ro knacca TOYHOCTU BMECTUMOCTbIO 25 cm3 1 (nnm) 10 cm3 unm nonyasTo-
MaTuyecknii undgpoBoii Tutpatop (undposas 6topeTka) BMecTuMocTbio 30 nan 50 cm3 c warom 403upoBaHns
He 6onee 0.05 cm3.

MepHble LunuHapbl (MeH3ypku) no FOCT 1770.

Kon6bl nnockofoHHble nAn KoHnyeckne no FOCT 25336.

KanenbHuua 2-50 XC no FOCT 25336.

BopoHkun nabopatopHble no FOCT 25336.

CTakaHbl xXuMmnyeckne TepmocTtoiikme no F'OCT 25336.

YcTpoiicTBo ANs puabTPOBaHUs Npob ¢ MCnosib3oBaHMeM MeMbpaHHbIX (OUNbTPOB.

dunbTpbl MEMBPaHHbIEe ¢ AnameTpom nop 0.45 MKM nnn 6ymaxHble 06e330/1eHHbIE «CUHASA NTIeHTa».

LWkad cywunnbHbll nabopaTopHblii, noagaepxuBatowmnii Temnepatypy (80 +5) 'C.

bymara yHuBepcasibHaa nHaukatopHas gnsa KoHtpons pH.

Boga auctunnuposaHHaa no FOCT 6709 un (nnn) 6ugmuctunnnposaHHas (Boga AUCTUNNUPOBAHHASA, Ne-
perHaHHasa NOBTOPHO B CTEK/AHHbIX EMKOCTAX).

FCO cocTtaBa TpunoHa b maccoBoii gonei 2-sogHoli anHaTpuesoit conu atunedgnammm-N.N.N'.N'-TeT-
paykCycHOW kucnoTbl He meHee 99.5 % wunum craHfapT-TuTp (chukcaHan) TpunoHa B unm TpunoH b
(aTMneHgnamuH-M.M.M’.M-TeTpayKCyCHOW KMCNOTbl AMHaTpueBas cofb 2-sogHasd) no FOCT 10652. u. 4. a.
NN X. Y.

F'CO cocTaBa BOJHOIO pacTsopa MOHOB MarH1s ¢ 0THOCUTEIbHON MOrpeLHOCTbI0 aTTECTOBAHHOMO 3Ha-
YyeHWsa Npu foBepUTENbHON BeposiTHOCTM P = 0.95 He 6onee = 1.0 % unu ctaHgapT-TuTp (ukcaHan) cynbda-
Ta (CEpPHOKMUCIOro) MarHus.

CtaHpapT-TuTp (hbmkcaHan) CONAHOW KUCMOTbl WUAU @30THOW KMCNOTbl C MONSAPHON KOHUeHTpauuei
0.1 monb/gm3.

CnupT 3TUMNOBLI pekTudgukoBaHHbIn no TOCT 18300.

NHanKaTop apMoxpom YepHblit T (XpOMOreHoBbI YepHbIt ET) nan XpoMoBblli TEMHO-CUHUIA KNCOTHBbIN
(KNCNOTHbI XPOMOBbIA CUHWIA T).

AmMMoHua xnopug no FOCT 3773, 4. 4. a.

AMMMak BogHbI no FTOCT 3760 (25 %-Hbiif), X. 4.

Kucnota congHas no N'OCT 3118, X. 4., unun azotHasa no NOCT 4461, X. u.

B Poccuiickoii depepaupmn geiicteyet FOCT P 53228—2008 «Becbl HeaBTOMAaTU4YeCcKoro gencreus. Yactb 1
MeTponorunueckme n TexHuyeckne TpebosaHus. VcnbiTaHys».
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Hatpus rmgpokcug no FOCT 4328, x. u.

HaTtpusa xnopug no NOCT 4233. x. u.

Hatpusa cynbdug no FOCT 2053, u. 4. a.

mppokcunamuHa rugpoxnopug no FOCT 5456, 4. 4. a. nau x. u.

MpumeyvyaHune — [onyckaeTcsi NPUMEHEHWE ApYTVX CPEeACTB M3MepeHuid, 060pyA0BaHNs N PeakTUBOB, B TOM
unCne UMNOPTHBIX, C TEXHUYECKUMU 1 METPOSIOTUUECKUMUN XapaKTEPUCTUKAMN HE XYXKE YKa3aHHbIX.

(MonpaBka).

4.3 TpurotossieHne pacTBOPOB U UHAUKATOPOB

4.3.1 PacTtBOp TpunoHa b monapHoOi koHueHTpayuun 25 mmons/am3

TpunoH b BeicywunsaT npn 80 °C B TeyeHne ABYX yacos, oTBewmnsawnT 9.31 1. nomewawT B MEPHYIO
Konby BmecTumocTbio 1000 cm3, pacTBopsitoT B Tennoin ot 40 eC go 60 °C 6uAUCTUNNMPOBAHHOW BOAe W
nocne oxnaxieHus pacTsopa 40 KOMHATHON TemnepaTypbl 40BOAAT 40 METKM 6GMANCTUANNPOBAHHON BOAOW.
YcTaHOoBKY NonpaBoYyHOro KoauumneHTa K KOHLeHTpaumm pactsopa TpuaoHa b (cm. 4.4). npuroTosfIEHHOroO
13 HaBeCku, NPoBOAAT NO pacTBoOpy cynbhaTta marHua (cm. 4.3.2). Pacteop u3 NCO coctaBa TpunoHa b unm
cTaHgapT-TuTpa (hukcaHana) TpunoHa b roToBAT B COOTBETCTBUM C UHCTPYKUMEN NO NpUMeEHeHuto, pa3bas-
nAa ero Ao Tpebyemoil KOHLeHTpauuu.

PactBop TpunoHa b npurogeH As4 UCnonb3oBaHUA B TeyeHne 6 mec. PekoMeHAyeTCcs He pexe OfHOro
pasa B Mecsl NpPoBepsiTb 3Ha4YeHMe NonpaBoYHOro KoadphuumeHTa.

4.3.2 PacTtBOp MOHOB MarHusi MONSIPHON KOHUEeHTpauumn 25 mmons/am3

PacTteop rotoeAT n3 NCO cocTaBa BOLHOro pacTtsopa MOHOB MarHusa unu ctaHgapT-tutpa (hukcaHana)
cynbhaTta (CEPHOKMCNOro) MarHna B COOTBETCTBUM C MHCTPYKLMEN NO ero NpMMeHEeHNo, Npu Heo6Xxo4MMOCTH
pasbaBnaa o TpedbyeMoi KoHLeHTpaumu.

MpumeyaHune — Ecnu B UCNoNb3yeMbIx cTaHAapT-TUTpax (ukcananax) unm FCO cocTtaBa BOAHbLIX PacTBOPOB
KOHLEHTpaL s BELLECTBa BblpaXXeHa B HOPMaIbHOCTAX (H). Mr/am3, /M3 1 T. N1, HE06X0AMMO NPOBECTU NepecyeT KOHLEH-
Tpauun BeLecTsa B Mob/AM3

4.3.3 BydepHbiii pactBop pH = (10 + 0,1)

Ansa npurotosneHns 500 cm3 6ychepHoOro pacteopa B MEPHYH K016y BMecTuMocTbio 500 cm3 nomella-
10T 10 r xnopuga ammonus, go6asnaoT 100 cM3 6UAUCTUNNNPOBAHHOW BOAbI ANSA ero pacTBopeHns n 50 cm3
25 %-HOro BOAHOIo aMMuaka, TuiaTtenbHO NnepeMeLlBalT U 4OBOAAT A0 MeTKM 6GUANCTUNNINPOBAHHON BOAONA.

BytepHbIii pacTBOp NpUroAeH A48 UCNONb30BAHNA B TeYeHUe 2 MeC NpW ero XpaHeHUn B NJ0THO 3aKpbl-
TOli eMKOCTW, N3rOTOB/IEHHOW M3 NONIMMEpPHOro Matepuana. PekomeHayeTcs nepuoanyvecku nepeg npuMeHe-
Huem 6ychepHoro pacteopa nNpoBepsATb ero pH ¢ ucnonb3osaHnem pH-metpa. Ecnu 3HaveHne pH nsmeHnnoch
6onee yem Ha 0,2 eanHuMLbl pH, TO TOTOBAT HOBbLIN BydepHbIn pacTBop.

4.3.4 NHaovkaTtopsbl

4.3.4.1 PacTtBOp uHaukartopa

[na npurotoBnexHns 100 cm3 pacTBopa UHAMKaTopa B CTakaH BMECTUMOCTbIO He MeHee 100 cm3 no-
MewatT 0.5 r nHAMKaTopa 3pnoxpom YepHblil T. go6aBnsawT 20 cM3 6ydhepHOro pacteopa, TuiaTesibHO nepe-
MewwnsalwT ngobasnsaoT 80 cM33TMN0BOro cnupTa. PacTBop npurogeH 4na ncnonb3oBaHus B TedyeHune 10 cyT
MpW XpaHeHUn B TEMHOW CTEK/IIHHO eMKOCTK.

[lonyckaeTca BMeCTO MHAMKATOPA 3PMOXPOM YepHbIA T ncnonb3oBaTh MHAUKATOP XPOMOBbI TEMHO-CU-
HWIA KNCNOTHbIN, pacTBOP KOTOPOro rOTOBAT aHaNoMMyHbIM Cnoco6oM. CpoK XpaHeHnsa 3Toro pacteopa — He
6onee 3 mec.

4.3.4.2 Cyxas cMeCb uHaukatopa

Cyxylo cMecCb MHAMKaTopa rotoBAT B cneAyolein nocnegosarensHocTn: 0.25 r appuoxpoma yepHoro T
cmewmnsatoT ¢ 50 r xnopuga Hatpua B hapdopoBoli CTynke W TwatenbHo pactupatT. CMOCb npurogHa ans
MCNo/ib30BaHNA B TeYEHME OAHOrO0 rofa Npu XpaHeHUn B TEMHOI CTEK/IAHHON eMKOCTK.

4.3.5 PacTBOp rugpokcunamuHa rugpoxnopuga

Ansa npurotoBneHns 100 cm3 pacTteopa 11 rugpokcmnamuna rugpoxnaopuga (NH20H - HCI) pacTtBopsitoT
B 100 cM3 6MANCTUNNMPOBAHHOI BOAbl. PacTBOp NpUrofeH AN UCNOMb30BaHWUS B TEYEHUE 2 MeC.

4.3.6 PacTtBop cynbduga Hatpus

Ona npurotosnenna 100 cm3 pacteopa 5 r cynbpuga Hatpua Na2S 9H20 mnm 3,5 1 Na2S 5H20 pac-
TBOPAT B 100 cM3 6UANCTUNNNPOBAHHOWK BOAbl. PacTBOp roTOBAT BAEHb NpOBefeHNs onpeaeneHuii.

4
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4.3.7 PacTBOp CONSAHOI KUCNOTbl MONSIPHOW KOHUeHTpauun 0,1 monb/gm3

B mepHyto Konby BMecTumocTbio 1000 cmM3, HANOMOBUHY 3aNO/IHEHHYD GUANCTUNNNPOBAHHON BOAOW,
HannealT 8 cM3 COMIAHOI KNCMOTbI M AOBOAAT A0 MeTKM 6GUANCTUANNPOBAHHOI BOAON. CpoK XpaHeHus pac-
TBOpa — He 6onee 6 mec.

MpurotoBnexHne pacTsopa KUCNOTbl U3 cTaHAapT-TUTpa (pukcaHana) NnpoBoAAT B COOTBETCTBUM C WUH-
CTPyKUMei no ero NnpuroToBEHUIO.

4.3.8 PacTBOp ruagpokcuga HaTpus MOMSPHON KoHueHTpauuu 0,2 monb/amM3

[Onsa npurotoBneHns 1000 cm3pacTBopa B cTakaH nomewiaoT 8 r ruagpokcmaa Hatpusa, pacTBOpAIOT B 6u-
AVNCTUNNNPOBAHHON BOAeE, MOC/E OCTbIBAHUSA PacTBOpP MepPeHOCAT B MepHyto konby BMecTumocTbio 1000 cm3
1N AOBOAAT f0 MeTKu 6uancTuanupoBaHHoi Bogoi. Cpok XpaHeHMs pacTBopa B €MKOCTM M3 NOJIMMEPHOro
maTepuana — He 6onee 6 mec.

4.4 YcTaHoBneHue KO3 ULMeHTa NoNpaBky K KOHLLEHTpauuu pacteopa TpunoHa b

B koHU4Yecky konby BmectumocTbto 250 cm3 BHOCAT 10.0 cm3 pacTBopa MOHOB MarHusa (cm. 4.3.2), go-
6aBnaoT 90 cm3 GuaMcTUNANPOBaHHON Boabl. 5 cm3 6ydhepHoro pacTeopa (cm. 4.3.3), oT 5 40 7 kanenb pac-
TBOpa uHaukatopa (cm. 4.3.4.1) unmn ot 0.05 go 0,1 r cyxoli cmecn nHaukatopa (cm. 4.3.4.2) n cpasy TUTpyHT
pacTBopoM TpunoHa b (cm. 4.3.1) 0 N3MEHEeHUSA 0KPaCcKN B 3KBUBANIEHTHOI TOUKe OT BUHHO-KPACHOM (KpacHo-
hnoneToBoit) A0 cuHell (C 3eieHoBaTbIM OTTEHKOM) NPU UCNOb30BAHUN UHAMKATOPA 3PMOXPOM YepHbId T, a
npu UCNOMb30BaHUN MHANKATOPA XPOMOBbIA TEMHO-CUHWNI KUCNOTHLIA A0 cuHeli (cnHe-hnoneToBon).

PacTteop TpunoHa b B Hayane TutTposaHus A06aBNAOT LOBONLHO 6GbICTPO NPU NMOCTOAHHOM NepemMeLlmn-
BaHUU. 3aTeM, Korga LBeT pacTBopa HaunHaeT MeHATbCA, pacTBop TpuaoHa b fo6aBNsAlT Mef/IeHHO. DKBU-
Ba/IEHTHOI TOYKM AOCTUralT NpuM U3MEHeHUM oKpaluMBaHWA, Korga LBeT pacTBopa nepectaetT MeHATLCA npu
fobasneHun kanenb pactsopa TpuaoHa b.

TuTpoBaHMe NPOBOAAT Ha (POHE TUTPOBAHHON KOHTPOJILHOWM NpPo6bl. B kayecTBe KOHTPO/bHOW Npo6bI
MOXHO MCMNOMb30BaTb HEMHOTO NEPeTUTPOBAHHYIO aHann3npyemyto npoby. 3a pesynbTar NpUHUMAlOT cpefHe-
apugmeTuyeckoe 3HayeHue pe3ynbTaToB He MeHee ABYX onpegesieHnii. 3HaveHne KoadhuuneHTa nonpasku
AO/KHO 6bITb paBHbiM 1,00 + 0.03.

KoathbpunumneHT nonpaskn K kK KOHUeHTpaLmm pacTeopa TpuaoHa b paccuutbiBaloT no dpopmyne

_10
K=y )
roe V— o6beM pacTBopa TpunoHa b, uapacxofoBaHHbIi HA TUTpOBaHWe, cM3.

10 — ob6bem pacTtBopa MOHOB mMarHusa (cm. 4.3.2), cm3.

MpumeyaHune — MNpn NpUroToBIEHUM PacTBOPOB N0 4.3—4.4 fonyckaeTcst BMECTO 6UANCTUIIMPOBAHHON BOAbI
1Ccnonb30oBaTh AUCTUNNIMPOBAHHYIO BOLY, €C/N ONpeensiemMmoe 3HaveHme xecTkocTu 6onee 1 "XK.

4.5 Tlopspok NnpoBeAeHNa onpefeneHui

4.5.1 BbINOMHAWT ABa onpeAenexHns, 415 yero npoby aHanM3mpyemoi BoAbl 4eNsT Ha ABe YacTu.

4.5.2 B konby BmecTumocTblo 250 cmM3 nomelaroT MepByk 4acTb afIMKBOTbI NPOGbLI aHanM3Mpyemoin
BoAbl 06bemoM 100 cm3, 5 cm3 6ychepHoro pactBopa (cm. 4.3.3), oT 5 go 7 kanefnb pacTBopa uHgukatopa
(cm. 4.3.4.1) nam ot 0,05 go 0,1 r cyxoi cmecn uHgukatopa (cMm. 4.3.4.2) n TUTPYOT pacTBOPOM TpusoHa b
(cm. 4.3.1). kak onucaHo B 4.4.

4.5.3 BTOpyto 4acTb a/iMkBOTbl NPo6bl 06BbemMom 100 cm3 nomelaT B KOOy BMeCTUMOCTbIO 250 cm3,
pobasnaT 5 cmM3 6ydhepHoro pacteopa, oT 5 4o 7 kanenb pacTtBopa uHaukatopa unm ot 0,05 go 0,1 r cy-
X0l cMecu uHAukaTopa, f06aBnsAlT pacTBop TpuaoHa b. koToporo 6epyT Ha 0,5 cM3 MeHblle, YeM nowno
Ha nepsoe TUTpoBaHue (CM. 4.5.2). 6LICTPO M TWATENIbHO NepeMeLlnBalT U TUTPYIOT (4OTUTPOBLIBAIOT), Kak
onucaHo B 4.4.

MpumevaHnsa

1 HeueTkoe M3MeHeHWe OKpacku NHAMKaTOpa B 3KBUBAIEHTHON TOUKE UM M3MEHEHWE OKpaCcKy Ha cepbliii LIBET yKa-
3bIBAET HA NPUCYTCTBME MELLAKLMX BELLECTB. YCTpaHeHe MeLlatowmx BansaHuii — no 4.1. Ecnun mewaowme BAMsHNS
YCTPaHWUTb HEBO3MOXHO, ONpeeNieHne XeCcTKOCTW NPOBOAAT MeToAamm aTOMHON cnekTpomeTpun (CM. pasgen 5).

2 Ecnu pacxof pactsopa TpunoHa b npesbiwaeTt 20 cM3 — npu UCNO/Ib30BaHUM GIOPETKN BMECTUMOCTbIO 25 cM3
1M 9 cM3 — npy UCNoNb30BaHUN GIOPETKM BMECTUMOCTbIO 10 cM3, TO 06BbeM aHaNM3Mpyemoin Npobbl YyMeHbLUAKoT, [,0-
6aB/1Aa B Hee 6UANCTUNIMPOBAHHYIO BoAy [0 o6bema 100 cM3. ANMKBOTY NPO6bI yMEHbLIAIOT U 4151 YCTPaHEHVS BAAHNS
LBETHOCTUN BOfpbI.
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3 Ecnu pacxopg pactBopa TpunoHa b meHee 1cM3— npu ncnosb3oBaHWn 6I0peTkn BMECTUMOCTbIO 25 cM3 unn me-
Hee 0.5 cM3— npun 1cnonbL30BaHMN GIOPETKM BMECTUMOCTbIO 10 CM3, TO peKoMeHyeTcsi UCNob30BaTb PacTBOP TPUIOHA
B MonspHoli KoHUeHTpauuein 5 Mmons/am3nnm 2.5 mmons/am3 cooTBeTcTBEHHO. PacTeop TpunoHa b no 4.3.1 pas6asns-
10T B5 wm 10 pas.

4.6 Ob6paboTka pe3ynbTaToB onpegeneHns
4.6.1 >KecTkocTb BoAbl XK. °XK. paccunTtbiBaloT no hopmyne
X =M-F-K-Vfp

Ys» 2]

roe M — koadbchuumeHT nepecueTa, paBHblii 2CTP,
rne CTP — KOHUEeHTpauusa pactBopa TpunoHa b. monb/w3 (Mmons/gm3), (kak npasuno M = 50);

F — MHOXMTenb pasbaBneHns CXo0A4HOI Npo6bl BOAbLI NPy KOHCEPBMpPOBaHUMK (kak npasuio F = 1);

K — koadhpunumneHT nonpasBku K KOHLEHTpauun pacteopa TpuaoHa b. paccumTtaHHblil no hopmyne (1);
VTP — o06bem pacTeBopa TpuioHa b. nsapacxofoBaHHbIli Ha TUTpoBaHue, CM3;
Vnp — o6beM npobbl BOAbl, B3ATON ANSA aHanusa, cM3.

4.6.2 3a pesynbTaT M3MepeHuss NMPUHMMAlT cpeaHeapudMeTMyeckoe 3HauyeHne pesynbTaToB [BYX
onpegfeneHunii. MpuemneMocTb pe3ynbTaToB onpeAeneHnii oLeHnBalT UCX0AA U3 YC/T0BUS:
| XK, -XK2[*r. 3)

rae r— npegen nosropsemoctu (cm. Tabnuyy 1);
X, n>XX2— pesynbTtathl onpegenenunii no 4.5.2 n 4.5.3. °X.
Ecnu pacxoxgeHve mexay AByMS pe3ysbTataMmu npesbillaeT YCTaHOBMEHHOE 3HAYeHue, To onpegene-
HUe XEeCTKOCTU BOAbl NOBTOPSIIOT. [POBEpPKY NpMeMieMocTy B 3TOM cayyaB npoBogaT no (1. pasgen 5).

4.7 MeTponormyeckne xapakTepucTnkun

MeTog o6ecneynBaeT NonyyeHme pesybTaToB U3MEPEHUI C MeTPONOrMYECKMMIN XapakTepucTukamu, He
npeBblLALW VMY 3HAYEHWIA, NPUBEAEHHbIX B Tabnuue 1, npu foBepuTenbHoil BeposTHocTu P = 0,95.

Ta6nunya 1
MokasaTenb TOYHOCTM (TpaHWULbI* UHTepBana,
Avana3oH namepeHun Mpeaen nosTopsemo Mpepen Bocnponssoam
f B KOTOPOM NOTrPEeWHOCTb HAXOAUTCA C AOBe- . N
xeerkoetn K K pUTEeNbHOW BEPOSATHOCTbLIO P:0.95) *N."K cTu oK moctn R x
Ot 0.1 go 0.4 Bktou. 0.05 0.05 0.07
Cs. 0.4 0.15 X 01 X 021 X

* YCTaHOB/IEHHbIE YMC/IEHHbIE 3HAYEHWA TPaHWL, MHTepBasia A5 MOrPeLlHOCTU COOTBETCTBYIOT YMC/EHHBIM
3HaYeHUAM paclUMpeHHon HeonpegeneHHocTn Ua,, (B OTHOCUTENbHbIX eauHuLax) npu koadduumeHTe oxsara K = 2.
OueHKy HeonpeaeneHHOCTN NPOBOAAT Kak yka3aHo B [2].

4.8 KOHTpONb nokasaTtesneil kKauecTBa pe3ybTaToB U3MepeHuii

KoHTpo/sb nokasaTenei kauecTsa pe3y/bTaToB M3MepeHuWii B nabopaTtopun npegycmaTpusaeT nposege-
HWe KOHTPOSA CTabUNbHOCTW pe3ysibTaToB M3MEPEHMN ¢ y4eToM Tpe6oBaHuii (1. pasgen 6] unu [3] ¢ npume-
HeHneM FCO unu pacteopa FCO cocTaBa XeCTKOCTU BOZbl, B Hanboblueli CTeENEHN oTpaxalLiero sHavyeHne

XEeCTKOCTU aHannsnpyemsblix B na6opaTopmm BOA.

MprnmeyaHune — Ecnu B ncnonbsyembix MCO XeCTKOCTb BblpaXeHa B MMO/b/AM3 (Mob/M3), HE06X0AMMO NPo-
BECTW NnepecyeT B rpafyChl ECTKOCTU*.

4.9 OcdopmneHne pesynbTaTos

Pe3ynbTaTbl U3MepeHuii perncTpupytoT B npoTokone (otyete) no FOCT MCO/M3K 17025. B npoTokone
yKasbiBaloT NpUMeEHseMblii B 1abopaTopuy MeTof Mo HacTosLWeMy CTaHAapTY.

3HaueHVe XecTKOCTW BOAbI, BbIDAXKEHHOE B MMO/1b/AM3, YAC/IEHHO PABHO 3HAYEHUIO, BbIPaXEHHOMY B XK.
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Pe3ynbTat usMepeHunii MoXeT GblTb NpeAcTaB/ieH B BUAe:
(OK£A). (4)

rae XK — 3HauyeHue XecTkocTu BoAbl, *X;
[l — rpaHuubl MHTepBana, B KOTOPOM MOFPELIHOCTb ONpefeneHns XecTKoCTU BOAbl HAXOAUTCA C 4O0BEPU-
TenbHoli BepoATHoCcTbio P = 0.95 (cm. Tabnuuy 1).

5 MeToabl aTOMHOl CNEKTPOMETPUN

5.1 OnpepjeneHune XecTkocTU BOAbl METOAOM N3MEpPEHUSA KOHLEHTPaLUA MOHOB KanbLua
N MarHusa nnameHHoO aToOMHO-abCcop6LUMOHHON cnekTpomeTpuei (meTtop B)

5.1.1 CywHocCcTb mMeTo4a

MeToA OCHOBAH Ha W3MepeHUN Pe30HaHCHOro MOoraoLWeHna ceeTa CBO6OAHbIMY aTOMamMn XUMNUYEeCKnX
3/1eMEHTOB MarHus 1 KanbLusa Npu NPOXoXAeHnn ceeTa Yepes aTOMHbIV nap nuccnegyemoro obpasua, obpasy-
owuiica B nnamMmeHun. [na ycTpaHeHUs MellaloWmnx BIMAHUIA B afIMKBOTY Npobbl 06aBNAIOT X/I0pUA NaHTaHa
NN XNOpUA Lesuns.

5.1.2 CpepctBa M3MepeHus, BcnomoraTenbHoe obopyaoBaHue, peakTuBbl, MaTepuansl — no 4.2 co
cnefyrowmnmMmn AonoHEHNAMMN:

aTOMHO0-a6COpPOLUMOHHbI CMEeKTPOMETP, HACTPOEHHbI U YCTAHOB/IEHHbI B COOTBETCTBUM C PYKOBOS-
CTBOM (MHCTpPYyKLUMeR) no akcnayatauuu, o60pyAoBaHHbI A1 UCNONb30BaHUSA MaMeHN BO3AyX-aueTuneH
UK 3aKnCb a3oTa-aueTuleH. 1aMnoli ¢ NoJsibIM KaTo4oM AN onpefesieHns KanbUus u marHums.

MpumMmedyaHue — lMNnams 3aKUCb a30Ta-aUETUNEH PEKOMEHAYETCS NPUMEHSTL, EC/IN COCTaB NPO6 COKHbIV WK
HEU3BECTHbIN, a Takxke A5 NP6 C BbICOKAM cogepxaHuem ocaTos, Cy/b(aTos, NOHOB a/IOMUHIS UK KPEMHUSI:

FCO cocTaBa BOAHbIX pacTBOPOB MOHA MarHUA U MOHa KanbLWa C OTHOCUTENbHON NOrpewHOCTbIo artTe-
CTOBaHHbIX 3HAYEHWI I MaccoBbIX KOHLeHTpauuii He 6onee £ 1 % npu foBepuTenbHo BepoaTHocTn P = 0.95:

naHTaH X/10puCTbiii ceMnBoAHbIv. LaCl3 « 7HrO unmn okcup naHtaHa La20 3. x. Y., eC/iv MCNOMb3yioT
BO3/JYyLWHO-aLeTu1eHoBoe naams, unun uesunii xnopuctblit CsCl, X. 4.. ecnm Ucnonb3yT nnama 3akuchb asoTa-
aueTuneH.

3akucb asoTa:

BO34yx cxaTtbiii no FOCT 17433;

auetuneH no FOCT 5457.

5.1.3 MNpuroToBneHne pacTBopoB

5.1.3.1 PacTtBOp x/lopuAa naHTaHa, MacCcoBoOW KoHUeHTpayueih naHtaHa 20 r/gam3

Ana npurotosneHna 1000 cm3 pacTBopa 24 r okcupga naHTaHa MefJ/IeHHO U OCTOPOXHO PacTBOPSOT
B 50 CM3 KOHLEHTPMPOBAHHOI COMSAHONM KUCNOTbl, B36anTbiBas [0 pacTBOPEHWSA OKCUAa NnaHTaHa, pacteop
NepeHOCAT B MEPHYH KOGy BMecTumMocTbio 1000 cm3 1 f,0BOAAT J,0 METKA GUANCTUNNNPOBAHHON BOAONK Un
54 r xnopuga naHtaHa pacteopstoT B oT 500 go 600 M pacTBopa CONAHOW KMcnoTel (M. 4.3.7). nepeHocAT B
MepHYto Konby BmecTumocTbio 1000 cm3 1 A0BOAAT 4,0 METKM PacCTBOPOM COJISHON KNCOoTbl. CPOK XpaHeHns
pacTtsopa — He 6o0see 3 mec.

5.1.3.2 PacTBOp xs10puaa Le3us, MaccoBOW KoHueHTpauunei uesus 20 r/igm3

Ana npurotoBneHns 1000 cm3 pacTBopa B MepHy Konby BmecTumocTbio 1000 cm3 nomewatot 25 1
xnopuga uesus u LOBOAAT A0 METKM pacTBOPOM COMSHOM kucnoTbl (cM. 4.3.7). Cpok XxpaHeHus pacTBopa —
He 6onee 3 mec.

5.1.3.3 OCHOBHOI pacTBOp KanbUUA-mMarHns

[na npuroToBfieHWS OCHOBHOIO pacTBOpa KanbLWSA-MarHUs MacCOBOW KOHUeHTpauuel Kanbuusa
20 mr/gm3 n marHus 4 mr/gm3 B MepHyto konby BmectumocTbio 1000 cm3 nuneTkoit BHocAaT 20,0 cm3 MCO co-
cTaBa BOAHOr0O pacTBopa kKanbLus MaccoBoli koHueHTpaumneit 1 r/am3m 4,0 cM3TCO cocTaBa BOAHOrO pacTBo-
pa MarHuMa MaccoBoOli KOHUeHTpauuen 1 r/am3 n gOBOAAT A0 METKM pacTBOPOM COMAHOW kucnotbl (cm. 4.3.7).
[lonyckaeTcsi TOTOBUTb OCHOBHOW pacTBOp KafbLWA-MarHus C APYrMMy 3HAYEHUSAMU KOHLeHTpauuii NOHOB
KanbuMs M MarHus, B Hanbonblleli CTeneHn oTpaxalLl MM CoOCTaB aHanmsmpyembix Bofd. Cpok xpaHeHus
pacTBopa — He 6onee 2 mec.

5.1.3.4 IpafyvnpoBOYHbIE PACTBOPbLI KanbLnAa U MarHus

B cemMb MepHbIXx kKon6 BmecTumocTbio 100 cm3 pob6aBnsawT 10 cm3 pacTBopa X/jopuga naHTaHa
(cm. 5.1.3.1). ecnn ucnonb3ywT BO3AYLIHO-aleTuneHoBoe nnaams, unm 10 cm3 pacTBopa xnopuga uesus
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(cm. 5.1.3.2), ecnu MCNoNb3ylT NAams 3akucb asoTa-aueTu/eH: 3aTeM B LWeCTb MepHbIX konb fob6asnswoT
HeobXxoAUMbIA 06bEM OCHOBHOTO pacTBopa Kanbuus-marHus (CMm. Tabnauuy 2), B cebMyto KONnby ero He fo-
6aBnAT (X0N0CTON pacTBop). [1l0BOAAT COAEPXKMMOE BCEX CEMU KOG A0 METKN pacTBOPOM COJ/IAHOM KMCMOThI
(cMm. 4.3.7). Cpok xpaHeHus pacTBopa — He 6onee 1 mec.

MpuMepbl NonyvyaembliX KOHUEHTpauuii rpagynpoBOYHbIX PacTBOPOB KasfbLWa W MarHus npuBefeHbl B
Tabnuue 2.

Ta6bnunuya 2

O6beM OCHOBHOrO pacTBopa Kanbuus-marius, cm3
MaccoBas KOHUeHTpauusa, mrigm3

0 5 10 15 25 50 75
MNOHOB KaulbLus 0 1,0 2.0 3.0 5.0 10 15
MOHOB MarHus 0 0.2 04 0.6 1.0 2.0 3.0

5.1.4 TloprotoBkKa cnekrpomeTpa

5.1.4.1 ATOMHO-a6COpPOUMNOHHbI CNEeKTPOMETP rOTOBAT K paboTe B COOTBETCTBUM C PYKOBOACTBOM
(MHCTpyKUuMen) no akcnayaTaumnm. 3HavyeHUsa aHanuTUYecknX AIMH BOMH ANS Kanbuusa cocTaBnaeT 422.7 HMm,
OoNa MarHnsa — 285,2 HM.

5.1.4.2 TpafyvpoBKa cnektpometpa

B cooTBeTCTBMM C PyKOBOACTBOM (MHCTPYKLMeEl) No akcnayaTaunum cnekTpoMmeTpa rpafympoBoYHble pac-
TBOPbI PacnbiNAT B NJaMEHW TOPEsIKU Y PErMCTPUPYIOT NOTOWEHNE KaXA0ro 3/leMeHTa Ha aHaIMTUYecKoi
ONMHE BOJMHbI. B npomMexyTkax mexay rpajyvpoBOYHbIMU pacTBOpamy pekoMeHayeTcs BBOAUTbL pacTBOp CO-
NAHON KMcNoTbl. FpagynpoBOYHbIe 3aBUCMMOCTM abcopbLmMM KanbLma U MarHua oT UX cofepXaHua B rpagyun-
POBOYHbIX pacTBOpax ycTaHaB/MBaOT NO cpeAgHeapndMeTMYecknM 3HaYeHNAM pe3ynbTaToB TPexX M3MepeHuit
ONA KaxAoro rpajympoBoYHOro pactsopa 3a BblH4ETOM cpefHeapudpMeTU4ecKoro 3HavyeHusa pesynbrara Tpex
U3MepeHuii XoN0cToro pacTeopa.

5.1.4.3 KOHTpONb CTabUAbHOCTU TPaAyMPOBOYHbLIX 3aBUCUMOCTeli NPOBOAAT uyepe3 KaxAable AecATb
npo6, NOBTOPSAS M3MepeHne OAHOro U3 rpalyMpoBOYHbLIX PacTBOPOB. ECn n3MepeHHas KOHUeHTpaLus 3Toro
rpagympoBOYHOro pacTeopa oT/myaeTcs oT AeNCTBUTENbHON 60nee 4eM Ha 7 %. TO rpafyMpoBKY NOBTOPSIOT.

5.1.5 MoarotoBka Npo6 Ana aHanusa

B mepHble k0n6bl BMecTumocTbio 100 cm3 BHOCAT no 10 cm3 pacTtBopa xsopuAa fiaHTaHa, ecnam uc-
nosib3yloT BO3AYLIHO-alueTuseHosoe nnamsa, nanm 10 cm3 pacTsopa xaopuja Les3us, ecaim Ucnonb3yT nnamMs
3akucb asoTa-aueTuneH. 3aTem 406aBAIOT anNnMKBOTY NPo6bl BOAb! (Kak npasunio He 6onee 10 cm3) n foBOAAT
[0 MEeTKU pacTBOPOM COJIAHOW KMcNoThl (cMm. 4.3.7).

Ecnu n3mepeHHoe cogepxaHue Kanbuns nanm marHus B uccnegyemoii npo6e Bollle MakCMMasbHbIX 3Ha-
YEeHUN. YyCTaHOB/IEHHbIX NPU FpajynpoBKe cnekTpomeTpa, To ANA onpeAefneHnii NCNob3YT YMEHbLEHHbIN
06beM aHann3mpyemoli Npoo6bl.

MpumeyvaHusa

1 Mpu npurotoBneHnn pacteopos no 5.1.3. 5.1.5 gonyckaeTca NCMONb30BaTbh MepHble KO6bl MeHbLUEel BMeCTu-
TENbHOCTU. MPOMNOPLMOHASILHO YMEHbLLIAsA 06beMbl NPUMEHAEMbIX PACTBOPOB U &/INKBOT.

2 Mpw npurotoeneHun pactsopos no 5.1.3, 5.1.5, 5.1.6 BMecTo pacTBopa COJSHON KNC/OTbI 4OMyCKaeTCs UCNOSb-
30BaTb PacTBOP a30THOW KNCMOTbI MOJIIPHOI KOHLieHTpauveii 0,1 monb/am3.

5.1.6 MopAfok npoBefeHnsa onpefeneHns

5.1.6.1 B cOOTBETCTBMM C PyKOBOACTBOM (MHCTPYKLME) No aKcnyaTaunn cnekTpomeTpa B Hero BBOAAT
aHanusnmpyemble pacTBOpbl, NOATOTOBAEHHbIe N0 5.1.3.4, a B npoMeXyTkax Mexay HUMU — pacTBOp COJMISIHOW
Kncnotel (cM. 4.3.7). OnpeAensioT NOrNoWeHNe Kax40ro a/ieMeHTa Npu aHanmTU4eckon AiHe BOJHbI.

5.1.6.2 OfHOBpPEMEHHO NPOBOAAT XO/I0CTOW ONbIT, UCMOJb3YS Te e peakTUBbl U B TEX XXe KOMYecTBax,
4yTO M Npn noarotoske Npo6 no 5.1.5. 3ameHnB nccnegyemblii 06beM aHanM3npyemoi Npo6bl GUAMCTUANNPO-
BaHHOW BOZOIA.

5.1.7 O6paboTka pe3ynbTaToB onpefeneHuns

Mo rpagyvpoBouHOii 3aBucumoctu (cMm. 5.1.4.2). B TOM uynucne C WCNO/Ib30BAHMEM MNPOrpPaMMHOro
obecneyeHns crnekTpoMmeTpa, OnpefensalT MaccoBble KOHUEeHTpauuu KanibUus U MardHus B uUccrefyemblx
pacTeBopax 1 B XO/IOCTOM pacTBOPE U BbIYUCAAIT COoAepxXaHne KanbLua n marHus B npobe, yyuTbiBas pas-
6aBsieHne nNpoobbl 1 3HaYeHne, NoSTyYeHHOE B OMbITE C XOJIOCTbIM PacTBOPOM.
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XecTkocTb Bogbl XK. HK, paccunTbiBaloT no hopmyne

®)

roe C. — maccoBas KOHLeHTpauus afieMeHTa B npobe BOAbl, ONpeAeseHHas no rpajynpoBOYHON 3aBUCUMO-
CTW, 3a BblYETOM pe3ynbTaTa aHanmsa X0/a10CToro pacteopa, Mr/gm3;
C(l— maccoBas KOHLUeHTpauus anemeHTa, Mr/am3, yncneHHo pasHas ero 1/2 mons;
F — MHOXMTenb pasbaBneHnsi ICXoA4HOM Npo6bl BOALI NPy KOHCEpPBMpPOBaHMK (kak npasuno F = 1);
VK — BMeCcTUMOCTb KO/6bl, B KOTOPOI NPOBOAUAN NOATOTOBKY MPo6bl, o 5.1.5, cm3;
Vn — o6bem npobbl BOAbI, B3ATOM ANA aHanumsa, cm3.

5.1.8 MeTposiornyeckne xapakrepucTuku

MeToa o6ecneynBaeT nosyyeHme pe3ynbTaToB U3MepeHUii 3N1eMeHTOoB (Kanbuns u MarHus) ¢ meTposo-
rMYeCcKMMU XxapakTepucTUKaMu, He NpeBbiWaW MU 3Ha4YeHid, NpuBeAeHHbIX B Tabnvue 3, npu goBepuTesb-
Holi BeposATHOCTM P = 0,95.

Ta6nuuya 3
AvanasoH nsmepeHuii MokasaTenb TOYHOCTU {TpaHULbI* NHTepBana Mpepen Mpeaen Bocnpous-
KOHLUEHTpaLumu 3NeMeHTOoB, AKOTOPOM NOTPEWHOCTb U3MEPEHNA HAXOAUTCH noBTOPAEMOCTH aoAnMocCTH R,
C mrfam3 C A0BEepUTE/IbHOW BEPOATHOCTbIO p* 0.95)x mr/am3 r,Mmr/gm3 MT/AM3
OT 1,0 a0 50 BK/toOu. 01-C 0.l.c 0.14-C
Cs. 50 0.07-C 0.07 mC 01 C

* YCTaHOB/EHHbIE YNCIEHHbIE 3HAYEHUA FPaHNL, MHTEpPBaa A/ NOrPeLIHOCT COOTBETCTBYIOT YNC/IEHHBIM 3Ha-
YeHUsIM pacLUMPEHHON HeonpeaeneHHoCcTH 1/om (B OTHOCUTENbHBIX eAuHMLax) npy koaddmumeHTe oxeata K = 2. OueH-
Ky HeonpeaeeHHOCTN NPOBOAAT Kak yka3aHo B (2].

5.1.9 KoHTponb nokasaTesieii kayecTBa pesynbTaToB onpegeneHuii — no 4.8. Mpu atom BmMecTo NCO
cocTaBa XeCTKOCTW BOAbl MOXHO ucnonb3osaTb CO cocTaBa BOAHbIX pacTBOPOB MOHOB MarHWs U KanbLms.
3HayeHunsa npeaenoB MOBTOPAEMOCTM 1 BOCMPOM3BOAMMOCTM — B COOTBETCTBMM C Tabnuueit 3.

5.1.10 OdopmneHune pesynbLTatoB — Mo 4.9. 3HavyeHue [l paccunTbiBalOT No hopmyne

1l Vuvece.r ©

rae Ja— rpaHuubl MHTepBana, B KOTOPOM NOrPeWwHOCTb N3MepeHus 3fieMeHTa B Npo6e BOAbl HAXOAWUTCS C
noBepuTenbHOW BeposiTHOCTb0 P = 0,95. mr/gm3 (cm.Ttabnuyy 3);
C,J— maccoBas KOHUeHTpauns anemeHTa, Mr/gm3 . yncneHHo pasHas 1/2 ero mons.

MpumeyaHne — B cnyvyae He06XOAMMOCTM pacyeTa XeCTKOCTW BOAbl C YHETOM COAEPXaHWSA U ApYruX Lie-
JIOYHO3EMESIbHBIX 3/IEMEHTOB onpedesieHne MOHOB CTPOHUMSA npoBoasaT no MOCT 23950. 6apus — no FOCT 31870,
npy 3TOM 3HAYeHWe XECTKOCTM paccuuTbiBaloT no copmyne (7), KOHTPO/b nokasateneit — no 5.2.2. ocopmneHve
pesynbTaroB — no 5.2.3.

5.2 OnpepeneHne XecTKoCTU BOAbl METOAOM M3MepPEHUS KOHLeHTpauuii MoHOB
Weno04YHO3EeME TbHbIX 3/IEMEHTOB aTOMHO-3MUCCUOHHON CNEKTPOMETPUENR C UHAYKTUBHO
cBfAi3aHHOl nnasmoi (metos B)

5.2.1 OnpepgeneHve cogepxaHus B npobe BoAbl MOHOB LLEe/TIOYHO3EMESIbHbIX 3/IEMEHTOB (MarHus, Kanb-
Lmnsa. cTpoHuusa, 6apusa) nposoaat no FOCT 31870.
XecTtkocTb Bogbl XK. NK. paccuntbiBaoT No opmyne

X =LIC,/Cb). 0]

rape C, — maccoBasl KOHLeHTpayuusa anemeHTa B npobe BoAbl, onpegeneHHas no FOCT 31870, mr/gm3;
C 3— mMaccoBas KOHUEeHTpaumna afiemeHTa, Mr/gm3, YncieHHo paBHas 1/2 ero mons.

5.2.2 KoHTponb nokasaTesieil kauecTBa pe3y/bTatoB namepeHuii — no 4.8. Mpwu atom BmecTo NCO co-
cTaBa XXeCTKOCTU BOAbl MOXHO ucnonb3osatb NCO cocTaBa BOAHbIX PACTBOPOB MOHOB MarHus, kanbuus, 6a-
pusA. CTPOHLMA; 3HAYEHMA NpefesioB NOBTOPAEMOCTH (CXOAMMOCTHN) N Bocnpoussogumoctn — no FOCT 31870
(tabnuua 4).
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5.2.3 OcopmnieHne pesynbtatoB — no 4.9. 3HauveHue [l paccuntbiBaloT no chopmyne

N=21(0.01.8-C./C.,)2. (8)

rae o — rpaHulbl UHTepBana, B KOTOPOM OTHOCUTEsIbHAsA MOTPELHOCTb ONpeAesieHns a/ieMeHTa HaxoauTcs
Cc foBepuTenbHO BeposATHOCTbO P = 0.95 no TOCT 31870 (cm. Tabnuuy 3), %;
C; — maccoBasi KOHUeHTpauus afiemeHTa B npobe BoAbl, onpegeneHHas no FOCT 31870. mr/gm3:
C,2 — maccoBas KOHUeHTpauua afnemeHTa, Mr/gm3. yncneHHo paBHas 1/2 ero mons.

5.2.4 Tlpu KOHUEeHTpauun B Nnpobe BoAbl MOHOB CTPOHLMA 1 6apua MeHee 10 % (cymmapHO) oT obuiero
COepXaHns LesIo4HO3EMESIbHbIX 3/IEMEHTOB [0MYyCKaeTCA He YYUTbiBaTb COAEpPXaHWe CTPOHUUA n 6apus
npu pacyeTe XecTKOCTW BOAbI.

10



[1J MexpayHapoaHblli cTaHgapT
ISO 5725-6:1994'

@

(3] PekomeHpaums MW 2881—2004

FOCT 31954—2012
Buénuorpadus

Accuracy (trueness and precision) of measurement methods and results. Part 6.
Use in practice of accuracy values (TOYHOCTb (MPaBWIbHOCTb U NPELM3NOHHOCTb)

MeTO/I0B W pe3ynbTartoB M3MepeHuii. YacTb 6. Mcnonb3oBaHne 3HayeHwid Tou-
HOCTW Ha NpakTuke)

PykosogactBo EBPOXVIM/CUTAK «KonnyecteeHHoe onucaHve HeonpegesieHHo-
CTW B aHaIMTUYECKNX U3MEpeHusiX». 2-e nsgaHue. 2000, nep. ¢ aHrn. — CI16.
BHWWM um. .. Menaeneesa, 2002 r.

locypapcTBeHHas cucTeMa obecneveHnst eavHCTBa usMepeHuii. MeTogukm ko-

NINYECTBEHHOTO XMMMYECKOro aHaiusa. lNpoueaypbl NPoBEpKU NPUeMIeMocTy
pesynbTaTos aHamM3a

* B Poccuiickoin ®epepauumn geincteyet FOCT P UCO 5725-6—2002 «TOYHOCTb (MPaBWIbHOCTb U MPeLn3noH-
HOCTb) METOZOB U Pe3y/bTaToB U3MepeHuii. HacTb 6. Vicnonb3oBaHWe 3HaYeHWin TOYHOCTU Ha NpakTuke». [0 NPUHATUS
MEXroCyJapCTBEHHOrO CTaHAapTa UCMOo/b3YIOT aHaI0rMyYHble HaUMOHa IbHbIe CTaHAAPTbl, €CNV OHU UAEHTUYHBbI MEeXAy-

HapoAHOMy cTaHAapTy ISO 5725-6:1994.
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220100000

KniouyeBble cnoBa: nuTbeBas BoAa, NpuMpoaHas BOAA, XeCTKOCTb, MeToAbl onpefesieHns, KOMMIeKCoOHOMe-
TPpUA, aToOMHaaA cnekTpomeTpua
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MonpaBka k FTOCT 31954— 2012 Boga nutbeBasA. MeToAbl onpefeeHns XecTKoCcTu

B kakom mecTte HaneuaraHo [o/HO 6bITb
Moppasgen 4.2. BiopeTkn no FOCT 29251 2-ro knac- BiopeTkn no FOCT 29251 2-ro knacca TOu-
LWecToi a63ay, ca TOYHOCTM BMECTUMOCTbK 25 cM3 M HOCTM BMecTUmocCTbio 25 cm3 n (naum) 10 cm3
(wnn) 10 cm3. WAN nosyaBTOMaTUYECKUIA UMGPOBOKA TUTpa-

Top (uucpposasi 6lopeTka) BMECTUMOCTbIO
30 nan 50 cM3 ¢ warom Ao3mpoBaHns He 60-
nee 0,05 cm3.

(NYC Ne 12017 1)
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