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Mpeaucnosue

Llenun, oCHOBHbIE NPVHLMMNbI U OCHOBHOM NOPAAOK NPOBEAEHNA paboT N0 MeXrocyAapCTBEHHOM cTaHaap-
Tnsaumm yctaHossieHol FOCT 1.0—92 «MexrocygapcTBeHHasa cuctema ctaHgaptmsaunn. OCHOBHbIE NOJIOXe-
HUA» n TOCT 1.2—2009 «MexrocygapciBeHHas cuctema  craHgaptusauun.  CraHgapTbl
MEXrocyAapCTBEeHHble, NpaBuia U pekoMeHAaL MM No MeXrocyAapcTBEHHOW cTaHAapTM3aumn. MNpasuna pas-
paboTKW, NPUHATUSA, NPUMEHEHUS, OOHOBIEHUSA 1 OTMEHbI»

CBefleHus o cTaHaapTe

1 NOAFOTOBJIEH O6LecTBOM COrpaHUY€HHON OTBETCTBEHHOCTLIO «[POTEKTOP» COBMECTHOE 3aKpbl-
TbIM aKLMOHEPHbIM 06L,ecTBOM «LIeHTp uccnenoBaHnst U KOHTPONSA BOAbI»

2 BHECEH ®epepasnbHbiM areHTCTBOM N0 TEXHUYECKOMY peryimpoBaHuto uMetponorun(PocctaHgapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTponorum un ceptudukauumn (no
nepenvcke, NpoTokosn ot 3 aekabps 2012 r. No 54)

3a npuHATHe cTaHgapTa NporosiocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kog cTpaHbl no CodphalleHnoe HavMeHoBaHWe HalMOHaIbHOro opraHa
no MK (MCO 3166) 004-97 MK (MCO 3166)004-97 no ctaHgjapTusaunm
ApmeHusa AM MuHakoHoMUKN Pecny6nunkn ApMmeHus
Benapycob BY Focctanpapt Pecny6nukn benapycb
KasaxcTaH Kz FocctaHgapTt Pecny6numkn KasaxctaH
KblprbiactaH KG KbipreisctangapTt
Monpgosa MO Monpgosa-CtaHgapT
Poccuiickaa ®epepauymns RU PoccTtaHgapt
TapxuknctaH T TapxukctangapTt
Y36ekucrtaH uz Y3ctaHgapt

4 BHacToALWEeM cTaHAapTe y4TeHbl OCHOBHbIE HOPMATUBHbIE NOMOXEHUS MEXAYHAPOAHbIX CTaHAAPTOB
ISO 6059:1984 Water quality — Determination of the sum of calcium and magnesium — EDTA titrimetric
method (KauyecTBo Bogpl. OnpegeneHne CymMmapHOro cogepXaHusi Kanbums n Mariusa. TUTPUMeTpUYeckuii
mMeTon C npumeHeHnem 3[TA), ISO 7980:1986 Water quality — Determination of calcium and
magnesium — Atomic absorption spectrometric method (KauecTtso Boabl. OnpegeneHve KanbLms 1 MmarHus.
ATOMHO-abCcopOLMOHHbIV CNEKTPOMETPUYECKNA METOA).

CTeneHb cooTBETCTBUA — HeaksuBasieHTHas (NEQ)

CTaHaapT NoAroToB/IEH Ha OCHoBe npumeHeHua FOCT P 52407—2005

5 TlMpukasom PefepasibHOro areHTCTBa No TEXHUYECKOMY Pery/iupoBaHuio 1 MeTposiorum ot 12 fekabps
2012 1. Ne 1899-cT MeXrocyapCTBEHHbI CTaHAapT BBEAEH B ieiCTBME B KAYECTBE HALMOHANIbHOIO cCTaHaap-
Ta Poccuiickoii ®epepauun ¢ 1 sHBaps 2014 .

6 BBEJEH BIEPBbIE

NHopmauus 06 M3MEHEHMSX K HACTOsLEeMYy cTaHAapTy Ny6/MKyeTcs B €XerogHo vW3gaBaemom
MH(OPMaLMOHHOMYKa3aTene «HaunoHaibHble CTaHAapThi», aTe KC T U3MEHEHU MNOoNPaBoK — B eXemMe-
CSIYHO M3aBaeMoM MH(OPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHgapThi». B cnydae nepecmoTpa
(3amMeHbl) UM OTMEHbI HACTOSLLEero cTaHAapTa COOTBETCTBYOLL €€ YBeAoM/eHNe 6y eT ony6MKoBaHO
B ©XXEMeCsIYHO N34aBaeMoM MH(OPMaLVOHHOM yka3aTene «HaunoHanbHble cTaHgapTbi». COOTBETCTBY-
oLas MHopMaLvsi, yBeJOM/EHNE N TEKC Thl Pa3MeLLalTCs TakxXe B UHOPMaLMoHHOK cucTemMe o6Lero
nosib30BaHUst — Ha ouLManbHoM caiiTe defepanbHOro areHTCTBA MO TEXHUYECKOMY PeryimpoBaHuio 1
MeTposiorun B ceTn VIHTepHeT

© CtaHgapTuHcopm, 2013

B Poccuiickoii ®efepaLnm HacToAWNA CTaHAAPT HE MOXET GbITb MNOSIHOCTHIO UM YACTUYHO BOCMPOU3-
BEEH. TPAXMPOBAH 1 PacnpoCcTpaHeH B kauecTBe ohuLManbHOro n3faHns 6e3 paspelleHus degepasnbHoro
areHTCTBa Nno TeXHWUECKOMY PerysimpoBaHuio 1 MeTposiorum
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BBepeHne

XecTKocTb BOAbl ABNAETCA O4HUM 13 OCHOBHbIX NOKa3aTe e, xapakTepuayoLmnM NpUMeHeHne Boabl B
pasnn4YHbIX OTpacnsx.

XKecTKocTblo BOAb! Ha3biBAETCS COBOKYMHOCTb CBOWCTB, 06YCMOB/IEHHbIX COAEPXXaHUEM B Hell LLeNI0YHO-
3eMe/IbHbIX 3/IEMEHTOB, NPENMYLLECTBEHHO MOHOB KasibLNA Y MarHus.

B 3aBMCUMOCTM OT pH 1 LLLEeNOYHOCTN BOAbI XKECTKOCTb Bbille 10 °XK MOXeT Bbi3blBaTb 06pa3oBaHue Wwna-
KOB B pacnpefenuntesnibHol cucTtemMe BOAOCHABXEHUSA U HAKUNU NpU HarpeBaHun. Boaa XecTKOCTbio MeHee
5 ")XMoxeT oka3biBaTb KOPPO3MOHHOE BO34ECTBUE HA BOAOMPOBOAHbIE TPYObI. XKECTKOCTb BOAbI MOXET B/U-
SiTb U HA NPUMEHSEMOCTb AN NOTPe6/IeHUs YeNOBEKOM C TOYKN 3PEHUS ee BKYCOBbIX CBOICTB.

Mpu KOMNAEKCOHOMETPUYECKOM (TUTPUMETPUYECKOM) ONpeaesieHNN XEeCTKOCTU NOHbI antoMUHNS, Kag-
MUsi, CBMHLA, Xenesa, kobanbTa, Meau, MapraHua, 0/10Ba U LMHKa BAMSAIOT Ha yCTaHOB/IEHWNE 3KBUBAJIEHTHOM
TOYKM 1 MeLLaloT onpegenexunto. VloHbl opTodpocdara 1 kapboHaTa MOryT ocaxAaTth KanbLuiil B YCIOBUSX TUT-
poBaHusa. OnpegeneHnto MOryT Takxe MellaTb HEKOTOPble opraHnyeckue selecTsa. Ecnn mewarouee sans-
HMe HEeBO3MOXHO YCTpaHWUTb, OMNpefiesieHne XeCTKOCTW PEKOMEHAYeTCs MPOBOAWTbL MEeTofamu aTOMHOU
crnekTpomeTpun.

HacTtosAwuin ctaHgapT npegycmaTprBaeT NCMNo/Ib30BaHve pas/ivyHbiX METOL0B ONpeeneHns )XecTKkoc-
TN BOAbl C YYETOM MPUBELEHUS KOIMYECTBEHHOM XapaKTEPUCTUKN XECTKOCTU BOAbl {€4MNHULbI XECTKOCTH)
yepes rpagycol xectkocTtu (°XK) no FOCT 31865.
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M E X T OCVY 4 APC CTHUBEHH®bB 1 C TAHOAPT

BOJA NMNTBLEBAA
MeToabl onpeaeneHns XecTKocTu

Drinking water. Methods of hardness determination

farta BBegeHna — 2014—01—01

1 O6nacTb NpUMeHeHUs

HacTtosAwuin ctaHgapT pacnpocTpaHseTcs Ha NpupoaHble (MOBEPXHOCTHbIE U MOA3EMHbIE) BOAbI, B TOM
yncne BOAbl NCTOYHNKOB NMNTLEBOr0 BOAOCHAGXEHMSA, a Takke Ha NUTbEeBYH BOAY, B TOM unc/e pacacoBaH-
HYI0 B EMKOCTW, 1 yCTaHaB/IMBaET c/elytoLlmne MeTobl onpeaeneHns XecTKoCT! Boapl:

- KOMMNJieKcoHOMeTpuyeckunin metog (metog A);

- MeTo/bl aTOMHOI cnekTpomeTpumn (MeToabl b u B).

MeTog b npuMeHsIloT 415 onpefeneHns MacCoBOW KOHLEHTpaLUy NOHOB KasibLWsa U MarHus.

MeToga B aBnsieTcs apOUTPaXHbIM N0 OTHOLUEHWUIO K APYTMM MeTodam OnpefenieHns XeCcTKOCTH.

2 HopMmaTUBHbIE CChIJIKM

B HacTosLleM cTaHgapTe UCNOo/b30BaHbl HOPMAaTUBHbIE CCbISIKM Ha CrefyloLne MeXrocyapcTBeHHble
cTaHAapTbl.

FOCT 17.1.5.05—85 OxpaHa npupogsbl. F'mapoctepa. Obume TpeboBaHna KOTOOPY NPO6 NOBEPXHOCT-
HbIX 1 MOPCKMX BOA, /ibAa 1 aTMOCHEPHbIX 0CaKOB

FOCT 1770—74 (ISO 1042—83, ISO 4788—80) lMocypa MepHas nabopatopHas CTekNsHHas.
LimnuHapbl, MeH3ypku, konbbl, Npo6upkn. TexHuyeckne ycnosus

FOCT 2053— 77 PeakTvBbl. HaTpuii cepHUCTbIN 9-BOAHBIN. TexHnYeckne ycnosus

FOCT 3118—77 Peaktusbl. Kucnorta consHas. TexHU4eckue ycnosus

FOCT 3760—79 PeakTuBbl. AMMUaK BOAHbIA. TeXHUYECKUE YCNoBUs

FOCT 3773—72 PeakTvBbl. AMMOHUI XNOPUCTbIN. TEXHUYECKME YCNOBUS

FOCT 4233—77 PeakTuBbl. HaTpuii XxN0puUCTbIiA. TeXHUYEckme ycnoBums

FOCT 4328— 77 PeakTuBbl. HaTpus rugpookncb. TexHnyeckme ycnosus

FOCT 4461—77 PeakTtuBbl. Kucnota a3otHas. TexHuyeckne ycnoBus

FOCT 5456—79 PeakTuBbl. [MapokcuaaMmuHa rugpoxnopus. TexHn4eckne ycnosus

FOCT 5457—75 AueTuneH pacTBOPEHHbIV U ra3006pasHbIil TEXHUYECKMI. TexHNYeckne ycnoBus

FOCT 6709—72 Bopga guctunnupoBaHHas. TexHu4yeckue ycnosus

FOCT 10652—73 PeaktuBbl. Conb AvHaTpreBas aTuneHanaMuH-M.M.M'.M’-TeTpayKCyCHOWN KUCNOTbI
2-sofHas (TpunoH b). TexHnyeckue ycnosus

FOCT NCO/M3K 17025—2009 O6uime TpeboBaHMa K KOMNETEHTHOCTM UCMbITATENbHbIX U Kannobpo-
BOYHbIX naboparopuii

FOCT 17433—80 [MpowmbiwneHHas ynctora. Cxarblii BO3ayX. Knaccbl 3arpsa3HeHHOCTH

FOCT 18300—87 CnupT 3TUI0BbIN PEKTUDUKOBAHHbIA TeXHUYeckuii. TeXHUYeckue ycnosus

FOCT 23950—88 Bopga nutbeBasi. MeTog onpefeneHrsi MaccoBOM KOHLEHTpaLun CTPOHLUS

FOCT 25336—82 [Mocypa nobopyaoBaHue nabopaTopHble CTEKNAHHbIE. TUMbl. OCHOBHbIE NapameTpbl
1 pasmepbl

FOCT 29169—91 (MCO 648—77) lNocypa nabopaTopHas cTekIsHHasA. MMnNeTkn ¢ 0f4HON OTMETKO

N3gaHne ouymnanbHoe
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FOCT 29227—91 (MCO 835-1—81) lMocyga nabopaTopHas cTeknsHHasA. NuneTkn rpagynpoBaHHbIe.
Yactb 1. O6uwme TpeboBaHns

FOCT 29251—91 (MCO 385-1—84) [lMocyna nabopatopHas cteknsiHHasA. BiopeTku. YacTtb 1. Obwue
TpeboBaHus

FOCT 31861—2012 Bopa. O6wune TpeboBaHUA kK 0T60OPY Npo6

FOCT 31862—2012 Bopga nuTbeBas. OT60p Npo6

FOCT 31865—2012 Bopa. EguHuua xecTkocTH

FOCT 31870—2012 Bopa nuTbeBasd. OnpefeneHve cOAepXaHUsi 3/1EMEHTOB MeToAamu aTOMHOWA
crnekTpomeTpun

MprumeyaHune — MNpu NONb30BAHMN HACTOALWMUM CTaHAAPTOM Lieniecoobpa3Ho NPoOBEpUTbL AENCTBUE CCbINOY-
HbIX CTaHAApTOB B MH(OPMAaLMOHHON cucteme 06LEro Nonb3oBaHMA — Ha ouumanbHOM caiiTe ®efepasbHOr0 areHT-
CTBa N0 TEXHNYECKOMY PEry/IMPOBaHMWI0 1 METPONOTUY B CETU VIHTEPHET MM NO eXerogHo nsgasaeMomy MHDOPMaLMOHHO-
My yKasaTeno «HauuoHanbHble CTaHAapTbl*, KOTOPbIA ONy6/MKOBAH MO COCTOSIHMIO Ha 1 siHBaps Tekyullero roga, v no
COOTBETCTBYIOLLMM €XeMeCsa4yHO u3gaBaemMbiM MHAOPMaLMOHHBIM YKasaTensM, ony6/MKoBaHHbIM B Tekyllem rogy. Ecnu
CCbI/IOYHBIA cTaHAAPT 3aMeHeH (M3MEHEH), TO NMPU NO/Ib30BAHUM HACTOSILLMM CTaHAAPTOM clieflyeT pyKOBOACTBOBATLCA 3a-
MEHSAIWMUM (M3MEHEHHbIM) CTaHAAPTOM. ECn cCbiToYHbI cTaHAapT OTMEHeH 6e3 3aMeHbl, TO NOJI0XEHVEe, B KOTOPOM Aa-
Ha CCbl/IKa Ha HETO, MPUMEHSETCA B YaCTU, He 3aTparuBatoLLeil 3Ty CCbUIKy.

3 OT16op npob

O6wue TpeboBaHmsa kK oT6opy Npob — no NOCT 31861, NOCT 31862 n NOCT 17.1.5.05.

Mpoby oTéupatoT 06beMom He MeHee 400 cm34/15 aHanmM3a no Metoay A nHe meHee 200 cm34ns aHanu-
3a no metogam b u B B eMKOCTb, M3rOTOB/IEHHYI0 U3 MOJIMMEPHbIX MaTepuasnioB WA cTekna.

Cpok xpaHeHusi Npobbl BoAbl — He 6onee 24 u.

[ns yBennueHns cpoka xpaHeHusi npobbl nANs NPefoTBPAaLLEHNS OCAXAEHMUS 13 BOAb!I KApOOHATOB Kaslib-
LMs (YTO XapakTepHo A5 NOA3EMHbIX UK 6YTUIMPOBaHHbIX BoA) NPo6y NOAKNCASAT KncnoToi go pH < 2. Mpun
onpeneneHnmn XecTkocT No meToay A NofkncneHne NpoBoASAT CONAHON KMCNOTOM, No meToay B — consiHoli
UV a30THOI KUCTOTOW, NpY NCNoNb30BaHMM MeToAa B — a3o0THoi kucnoTtoil. KoHTponb pH npoBoAsAT no yHu-
BepcasbHOl MHANKATOPHOM Gymare unu ¢ ucnosib3osaHmem pH-metpa. Cpok XxpaHeHus NoAKNCAEHHON NpoobbI
BOAbl — He 6onee 1 mec.

[ns Boabl, pacgacoBaHHOl B EMKOCTUW, CPOKM 1 TemnepaTypHble YC/TI0BUS XpaHEHUS [0/KHbl COOTBET-
cTBOBaTb TPe6OBaHMAM, yKa3aHHbIM B HOPMATWMBHOW JOKYMEHTaLMn* Ha roToBYH MPOAYKLHULO.

4 KomnnekcoHomeTpuyeckuii metog (Metopg A)

4.1 CywHocTb MeToAa

MeTog ocHoBaH Ha 06pa3oBaHN KOMMNIEKCHbIX COeAUHEeHNI TpunoHa b ¢ noHamu WwenoyHo3emMenbHbIX
anemeHTOB. OnpejenieHne NpoBOAAT TUTPOBaHNEM NPO6LI pacTBOPOM TpusioHa b npu pH = 10 B npucyTcTBUM
nHaukatopa. HavmeHbllas onpegensemas Xectkoctb Bogbl — 0.1 XK.

Ecnu uccnegyemasn npo6a 6bin1a nogkucneHa Ana KoHcepsauum uam npoba umeeT KUCnyto cpegy, 70 B
anukBoTy Npo6bl 406aBNAIOT pacTBop ruagpokcuga Hatpus (cm. 4.3.8) o pH =6 - 7. Ecnv npoba BoAbl uMeeT
CU/BHOLLLENIOYHYIO Cpeay, TO B a/IMKBOTY Npo6bl 06aBNSAT pacTBOp COMAHON kncnoThl (cM. 4.3.7)go pH =6- 7.
KoHTponb pH npoBoaAT No yHUBepcanbHOW UHAMKATOpHON Bymare nnm ¢ ncnons3osaHvem pH-metpa. Ans
yAaneHusa u3 Bodpl kapboHaT n 6ukapboHaT MOHOB (4YTO XapakTepHO A8 NOA3EMHbIX UK BYTbIIMPOBAHHBIX
BOA) nocrne fo6asneHns K annksoTe npobbl pacTBOpa CONAHOW KNCNOThI A0 PH =6 - 7 NpOBOAAT ee KnunsyeHne
1Ny npofyBaHune BO34yXOM WUN /T06bIM MHEPTHBIM Fa30M B TEYEHME HE MEHEe NATU MUHYT ANSA yaaneHns yrne-
Kucnoro rasa. Kpureprem Haimumns B Bofe 3Ha4UUTEIbLHOIO KoJIMYecTBa KapboHaTOB MOXET CNYXUTb LLe/lovHas
peakuusa BOAbl.

MpucytcTtene B BoAE 6onee 10 Mr/am3 noHoB xenesa: 6onee 0.05 mMr/gmM3 Kaxaoro us MOHoOB Meaun, Kag-
musa. kobanbTa, cBMHUA: cBblwe 0,1 Mr/gm3 kaxaoro u3 noHos mapradua (I1). anloMuHMA, LMHKa, kobanbTa,
HVKens, 0/10Ba, a Takxe LBeTHoCTb 6onee 200 °XK 1 noBbIWEHHAss MYTHOCTb BbI3blBAKT MpW TUTPOBaHWMN
HeyeTKoe N3MEHEHMNE OKPaCK/ B TOUKE 3KBUBAJIEHTHOCTY U NMPUBOAAT K 3aBblLLEHNIO Pe3yNbTaToB onpeeneHus
xecTkocTn. OpTodhocdar- u kKapboHaT-MOHbI MOTYT OCaxXaTb KasbLuii B yCNoBUSAX TUTpoBaHus npu pH = 10.

' B Poccuiickoit ®egepauyun — Tpeboanusm FOCT P 52109—2003 «Boga nutbesasi, pacacoBaHHas B eMKOCTU.
O6Lie TeEXHUYECKNE YCNOBUS* — nepeoopMIseTcs B MEXrocyapCTBEeHHbI cTaHAapT.

2
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[ns ymeHbLUEeHNs BANSHUS coAepXallnxcs B Boge LmHka 4o 200 mr/gm3, antoMnHms, Kagmus, CBUHLA A0
20 mr/gm3.xenesa 4o 5 mr/am3, mapraHua, kobanbTta, Megu, Hukens 4o 1 mr/am3 K anvkeoTe Npobsl 40 BBee-
HMA MHAuKaTopa fo6aBnsaT 2 cM3 pacTBopa cynbduga Hatpus (cm. 4.3.6); AN yMEHbLUEHUS BANSHUS Map-
raHua go 1 mr/gm3, xenesa, antoMuHnsa go 20 mr/gm3, megn go 0,3 mr/gm3 go6asnsatoT ot 5 o 10 kanenb
pacTBopa rugpokcunammHa rugpoxnaopuga (cMm. 4.3.5). MyTHoOCTb (B3BELLEHHbIE BELLeCTBa) NPOo6bl yCTPaHAKT
hunbTpoBaHueM yepe3 MeMmbpaHHble nAbTPbI ¢ gnameTpoM nop 0.45 MKM nnn 6ymaxHble 06e330M1eHHbIe
UNbTPbI «CUHAS NeHTa». BnusiHne LUBETHOCTM 1 APYrnX (hakTOpPOB YCTPaHAT pa3baBneHnem npobsbl B xoae
aHanusa no 4.5. ecnm 370 NO3BONSAET oNpefensiemMoe 3Ha4yeHve XXeCTKOCTM BOAbI.

MpumevyaHune — dunbTpoBaHNe NPOGLI MOXET NPUBECTU K 3aHWKEHWNIO Pe3yNibTaToB ONpefesieHns XecTKoCTh
BO/bl, 0COGEHHO BO/bI C LLLE/TOYHON peakuunei.

Ecnu melwawlme BAVSHWS yCTPaHUTb HEBO3MOXHO, TO OMpesesieHne XecTKoCTU NMPoBOASAT MeToaamu
aTOMHOI4 cnekTpomMeTpuu.

4.2 Cpe,ﬂ,CTBa n3mepeHund, scnomorartesibHoe oﬁopy,u,OBaHme, peakTuBbl, MaTepuasnbl

["ocynapcTBEHHbIN (MeXrocynapcTBeHHbI) cTaHAapTHbIM o6pasel (TCO) cocTtaBa XecTkocTu (obuei
XECTKOCTU) BOAbl C OTHOCUTE/IbHOM NOrpeLHOCTLI0 aTTECTOBAHHOMO 3HAYEHWSA NpU J0BEPUTE/IbHOW BEPOSIT-
HocTu P = 0,95 He 6onee + 1.5 %.

Becbl nabopaTopHble* ¢ HaMbobLWKM Npeaenom B3BewmnBaHunsa 220 r, obecneunsatoLL e TOUHOCTb B3BE-
LUMBaHWA € NpeAenom gonyckaemoli abconoTHON norpewwHocTn He 6onee i 0.75 mr.

pH-meTp no6oro Tuna.

Kon6bl mepHble no FTOCT 1770 2-ro knacca TOYHOCTY.

MuneTkn rpagyupoBaHHble no FOCT 29227 2-ro knacca TOYHOCTU WM MUNETKA C OLHON OTMETKOI Mo
FOCT 29169 2-ro knacca TOYHOCTH.

BiopeTkn no FOCT 29251 2-ro knacca TOYHOCTM BMeCTUMOCTbI0 25 cm3 1 (nnn) 10 cm3.

MepHble uununHapbl (MeH3ypku) no FOCT 1770.

Kon6bl NNockofoHHbIe nin KoHuyeckue no FOCT 25336.

KanenbHuua 2-50 XC no FOCT 25336.

BopoHkn nabopatopHble no FOCT 25336.

CTakaHbl xumuyeckue tepmocToiikne no FOCT 25336.

YcTpoiicTBo ANs hubTPOBaHMSA Npo6 € MCMONb30BaHMEM MeMbpaHHbIX (OUNIbTPOB.

dunbTpbl MEMOPaHHbIE ¢ gnameTpoM nop 0.45 MKM 1m 6yMaxHble 06e330/1EHHbIE «CUHAS TeHTa».

Lkady cywmnnbHblli nabopaTopHblii, nogaepxusatrolnii Temnepatypy (80 1 5) °C.

Bymara yHuBepcanbHas nHamkatopHas ans KoHTpons pH.

Bopga guctunnuposaHHas no NOCT 6709 u (unu) 6uauctunnvpoBaHHasa (Boga AWCTUNMPOBAHHAA,
neperHaHHas NoBTOPHO B CTEK/IAHHbIX EMKOCTAX).

'CO cocTtaBa TpunoHa b maccoBoli foneii 2-soaHol AvHatpueBoii conu atuneHgnammH-N.N.N'.N'-TeT-
payKCcyCcHoOW KACOTbl He MeHee 99.5 % unu ctaHaapT-TUTP (pukcaHan) TpunoHa b wnun TpunoH b (aTuneHgma-
MHH-N.N.N.N’-TeTpayKcycf* kncnotbel gnHatpuesas conb 2-sogHas) no FOCT 10652. u. g. a. uam x. u.

'CO cocTaBa BOAHOIO pacTBOPa MOHOB MarHvs ¢ OTHOCMTE/TbHO NOrPeLIHOCTbI0 aTTECTOBAHHOIO 3Ha-
YeHunsa Npu goBepuTenbHo BeposiTHocTM P =0.95 He 6onee + 1.0 % nnunctaHgapTt-tutp (ukcaHan) cynbara
(cepHoknMcnoro) marHus.

CrtaHaapT-TuTp (thukcaHan) consaHol KUCNOTbl WM a30THOW KWUCNOTbl C MOJIAPHOW KOHUEeHTpauuen
0.1 monb/gm3.

CnupT 3TUNOBLIN pekTuchnkoBaHHbIi no FOCT 18300.

WHamKaTop aprvoXpom YepHblil T (XPOMOreHOBbI YepHbIA ET) nan XpoMoBbIli TEMHO-CUHWUIA KUCNOTHbI
(KUCNOTHBIA XPOMOBBI CUHWIA T).

AmMMOHUs xnopug no NOCT 3773. 4. 4. a

Ammunak BogHbln no FOCT 3760 (25 %-Hblld), X. .

Kucnota consaHas no FOCT 3118. x. 4., unn a3otHasa no FOCT 4461. x. u.

Hatpus rngpokeng no FOCT 4328. x. u.

Hatpusa xnopug no FOCT 4233. X. u.

Hatpus cynbpug no FOCT 2053. 4. 4. a.

'npgpokcnnamuHa rugpoxnopug no FOCT 5456, y. 4. a. UK X. u.

MpumeyaHue — [onyckaeTcs NpUMEHEHNE APYrUX CPeACTB M3MepeHuii, 060pya0BaHUs U peakTBOB, B TOM
yncne UMMNOPTHBIX, C TEXHUUYECKUMU U METPOJIOTNUECKUMU XapakTepUCTUKAMU HE XYXe YKasaHHbIX.

8 Poccwiickoli ®epepaunmn pelicteyeTr FTOCT P 53228—2008 «Becbl HeaBTOMaTWyeckoro gelicteus. Yactb 1.
MeTponoruyeckue n TexHuyeckme TpeboBaHusa. McnbiTaHus».
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4.3 TpuroToBfeHNe pacTBOPOB U UHANKATOPOB

4.3.1 PacTtBop TpunoHa b monapHoi kKoHueHTpauum 25 mmons/gm3

Tpwnom b BeicywmnsatoT npun 80 °C B TeueHue ABYX YacoB, oTBelunBatoT 9.31 r, nomeLLatoT B MEPHYIO KOJI-
6y BMecTumocTbio 1000 cM3, pacTBopstoT B Tensoii ot 40 °C go 60 4C 6uanctuniMpoBamMmMoli Boge U nocne
oxnaxgeHvs pacTsopa A0 KOMHATHOW TemnepaTypbl ,OBOAAT A0 MOTKM GUMANCTUNNMPOBAHHON BOLOW. YCTa-
HOBKY NOMpaBOYHOro KoaghduumeHTa K KOHLEeHTpaumm pacteopa TpuioHa b (cm. 4.4), NnpuUroToBAEHHOTO U3
HaBecku, MPOBOAAT NO pacTBopy cynbgaTta marHus (cm. 4.3.2). Pacteop n3 FCO cocTtaBa TpuioHa b unm ctaH-
dapT-Tutpa (thukcaHana) TpunoHa b roToBAT B COOTBETCTBUMN C UHCTPYKLME MO NPUMEHEHUIO, pa3baBnas ero
[0 TpebyeMoit KoHLeHTpaumu.

PacTsop TpunoHa b npurogeH gna ncnonb3oBaHUs B TedeHne 6 mec. PeKkoMeHyeTcs He pexe OAHOro
pasa B MecsL, NpoBepsATb 3HaUeHne NonpaBoyHOro KoadduumeHTa.

4.3.2 PacTBOp MOHOB MarHus MOJISIPHOW KOHUeHTpauuu 25 mMmonb/gm3

PacTteop rotosat n3 'CO cocTasa BOAHOIO pacTsopa MOHOB MarHua unu ctadgapr-Tutpa (pukcaHana)
cynbara (CepHOKUCIOro) MarHns B COOTBETCTBUMN C UHCTPYKLMEN N0 ero NpUMeHeHuto, Npy Heo6xoANMOCTH
pa3baBnssa fo Tpebyemol KOHUEeHTpaLun.

MpumeuyaHune — EcnuBucnonb3yembix cTaHgapT-TuTpax (prkcamanax) unm NCO coctaBa BOAHbIX PaCTBOPOB
KOHUEeHTpaLusa BellecTBa BbipaXeHa B HOPManbHOCTAX (H). Mr/gmM3, r/M3 1 T. N.. HEO6XOAMMO NPOBECTN NepecyeT KOHLEeH-
Tpauun BellecTsa B MONb/AM3.

4.3.3 bydepHbiii pactBop pH = (10i 0,1)

[nsa npurotosnexns 500 cm36ydepHOro pacteopa B MepHyto Kon6y BMecTUmMocTbio 500 cm3nomeLLaroT
10 r xnopvaa ammoHus, gobasnatT 100 cmM3 6UANCTUNNMPOBAHHOWK BOAbl AN ero pacTBopeHus u 50 cm3
25 %-Horo BO4HOro aMmmuaka, TlaresibHo nepeMeLlunBaloT NA0BOAAT 40 METKM 6UANCTUANINPOBAHHOW BOAOM.

BythepHbIii pacTBOP NPUroAeH A5 MCNOMNb30BaHUA B TeYEHWE 2 Mec NP ero XpaHeHnn B NI0THO 3aKpbl-
TOVi EMKOCTU, U3roTOB/IEHHOW M3 NOMIMMEPHOro Matepmana. PekomeHayeTca nepuoanyeckun nepeg npumeHe-
Hvem 6ydepHoro pactsopa nposepsTb ero pH ¢ ncnonb3osaHvem pH-meTpa. Ecnu 3HaveHvne pH nsmexHmnoch
60nee yeM Ha 0,2 eanHMLbl pH, TO TOTOBAT HOBbIN BydepHbIli pacTBoOp.

4.3.4 VluagnkaTopsbl

4.3.4.1 PacTBOp MHAMKatopa

Ans npurotosneHus 100 cm3pacTBopa MHAnKaTopa B cTakaH BMECTUMOCTbIO He MeHee 100 cm3nometla-
10T 0,5 rHanKaTopa apmoxpom YepHbIi T, fo6asnaoT 20 cmM36ydepHoro pactsopa, TWwaTeibHO NepeMeLlBa-
10T 1 fo6asnaAwT 80 cM3 3TMNOBOrO cnNupTa. PacTeop nNpurogeH Ansa UCnonb3oBaHusa B TeyeHne 10 cyT npu
XpaHeHNn B TEMHOI CTEKNSHHOI eMKOCTU.

[lonyckaeTcsa BMECTO MHAMKATOpa 3PMOXPOM YepHbli T MCMOMb30BaTb WHAMKATOP XPOMOBbLIA TeM-
HO-CUHWIA KUCMOTHbIW, pacTBOpP KOTOPOro FOTOBAT aHasorMyHbIM cnoco6oM. Cpok XpaHeHUs 3TOro pacTBo-
pa — He 6onee 3 mec.

4.3.4.2 Cyxas cMmecb nHgukaTopa

Cyxylo cMeCb MHAMKaTopa roToBAT B creAytowleii nocnegosatensHoctu: 0.25 r apnoxpoma yepHoro T
cmelumBatoT ¢ 50 r xnopuga HaTpus B hapdopoBoOii CTynKe v TwaTtenbHo pacTupatloT. Cmecb npurogHa ans
MCMNONb30BaHWA B TEYEHNe OAHOro roAa npy XpaHeHWn B TEMHOV CTEKIAHHOW eMKOCTH.

4.3.5 PacTBOp rugpokcunamuHa rngpoxnopuga

[nsnpurotosneHus 100 cm3pactBopa 1rrugpokcunamuya rugpoxnopuga (NH20H <HCI) pactBopstoT B
100 cm3 6UANCTUNNNPOBAHHOW BoAbl. PacTBOp NpurogeH ANs NCNOMb30BaHNUA B TeYeHne 2 Mec.

4.3.6 PactBop cynbduga HaTpus

[nsnpurotosneHus 100 cm3pactBopa 5 rcynbtuga Hatpmsa Na2S «9H20 wnmn 3.5 r Na2S ’6H20 pacTso-
pstoT B 100 cM3 6UANCTUNNNPOBaHHOW BOAbl. PacTBop roToBSIT B ieHb NPOBEAEHNA onpeaeneHuid.

4.3.7 PacTBOp CONSAHOW KMCIOTbl MONSAPHON KoHUeHTpauum 0,1 monb/gm3

B mepHyto konby emectumocTbio 1000 cM3, HAaNoO0BMHY 3anO/IHEHHYI0 GUANCTUNNVPOBAHHOW BOAOMN,
HanuBatoT 8 CM3CONSAHON KNCNOTbI M ,0BOAAT 4,0 METKM GUANCTUNNNPOBAHHOW BoAo. CPOK XpaHeHWs pacTBO-
pa — He 6onee 6 mec.

MpuroToBneHne pacTtBopa KMCNoTbl U3 cTaugapT-Tutpa (dhukcaHana) NpoBoAsAT B COOTBETCTBUM C
WHCTPYKLMEN No ero NpuroToBAEHUIO.

4.3.8 PacTBop rugpokcuga HaTpuss MonspHON KoHueHTpauum 0,2 monb/gm3

Ans npurotosneHna 1000 cm3 pacTBopa B cTakaH nomewarT 8 r rugpokcuaa HaTpus, pacTBOpSIOT B
6MANCTUNNNPOBAHHON BoAe, NOCNE OCTbIBAHNA PACTBOP NEPEHOCAT B MEPHYIO KONGY BMEeCTUMOCTbto 1000 cm3
1 JOBOAAT A0 MeTKU 6UAMCTUANNPOBAHHON BOAON. CPOK XpaHeHus pacTBopa B €MKOCTW M3 NOIMMEPHOro
marepuana — He 6onee 6 mec.

4
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4.4 YcTaHOBNeHUe Ko3huLMeHTa NONpaBky K KOHLEHTpaLumu pactsopa TpuaoHa b

B koHunueckyto konby BmectumocTbio 250 cm3 BHOcAT 10,0 cm3 pacTBopa MOHOB MarHus (cm. 4.3.2),
no6asnsawT 90 cM36MaNCTMAMPOBaHHON BoAbl, 5 cM36ydepHoro pacteopa (cM. 4.3.3), 0T 540 7 kanesnb pac-
TBOpa MHAMkaTopa (cm. 4.3.4.1) unn ot 0.05 go 0,1 r cyxoii cmecu nHamkatopa (cMm. 4.3.4.2) n cpasy TUTpyoT
pacTBOpoM TpunoHa b (cm. 4.3.1) 40 3MEHEHUSI OKPacKW B 3KBMBANEHTHON TOUKE OT BUHHO-KPACHOW (Kpac-
HO-h10NEeTOBOI) ,0 CMHEl (C 3e/1eHOBaTbIM OTTEHKOM) NPY MCNOJIb30BaHNM UHAMKATOPA 3PUOXPOM YEePHbIA T,
a nNpu Ucnosib30BaHUN NHAMKATOPa XPOMOBbI/i TEMHO-CUHWIA KUCMOTHbIV A0 CUHER (CuHe-thnoneToBoi).

PactBop TpunoHa b B Havane TMTpoBaHUA 406aBASOT [,0BOIbHO GbICTPO MPY NOCTOSHHOM NepemeLlmBa-
HUK. 3aTeMm, Korga uBeT pacTBopa HauMHaeT MEHATLCA, pacTBoOp TpunoHa b fo6asnsawT MefneHHo. SKBMBa-
JIEHTHOW TOYKM AOCTMTaloT MPYM U3MEHEHUW OKpaluVMBaHWUSA, KOrAa LBeT pacTBopa nepectaeT MeHATbCA npu
fobasneHun kanenb pactsopa TpunoHa b.

TuTpoBaHne NpPoBOAAT Ha DOHE TUTPOBAHHOW KOHTPO/IbHOM Npo6bl. B kayecTBe KOHTPO/bLHOW NPO6bI
MOXHO VMCNO/Ib30BaTb HEMHOTO NEPeTUTPOBAaHHYI0 aHaM3npyemyto npoby. 3a pesynbTat npUHMMAtOT cpegHe-
apudmeTuyeckoe 3HavyeHne pesynbTaToB He MeHee ABYyX onpefeneHnii. 3HayeHne KoadhuureHTa nonpasku
[OJ/HKHO 6bITh paBHbiM 1,00 + 0,03.

KoadhdpmumeHT nonpaskn K K KOHUEeHTpauuy pacTsopa TpunoHa b paccunTbiBatoT no hopmyne

K=11, )
\

roe V— o6bem pacTBopa TpunoHa b. n3pacxofoBaHHbIli Ha TUTPOBaHUe, CM3,
10 — o6bem pactBopa MOHOB MarHus (cm. 4.3.2), cm3.

MpumMmeyaHue — Mpu NPUroToB/IEHNN PACTBOPOB Mo 4.3—4.4 fonyckaeTcsi BMECTO 6MANCTUNNNPOBAHHON BO-
[bl UCNONb30BaTh AUCTUNIMPOBAHHYIO BOAY, ECNN OnpefesisieMoe 3HaueHne XecTkoctn 6onee 1 XK.

4.5 Mopafok NpoBefeHNs onpeaeneHnii

4.5.1 BbINOMHAT ABa onpeaeneHus, AN Yero Npody aHanM3npyemoii BoAbl feNaT Ha iBe YacTu.

4.5.2 B konby BmecTumocTbio 250 cmM3 nomeLlatoT nepsByto 4acTb a/IMKBOTbI MPO6bI aHaIM3npyemoi
BoAbl 06Bbemom 100 cm3, 5 cm36ydepHoro pacTeopa (cm. 4.3.3), 0T 5 40 7 kanenb pacTBopa nHAmkaTopa (CM.
4.3.4.1)nnnot0.05000.1 rcyxoii cmecu uHankaTopa (cm. 4.3.4.2) UTUTPYHOT pacTBOPOM TpuoHa b (cm. 4.3.1),
Kak onucaHo B 4.4.

4.5.3 BTopylo YacTb annkeoThbl Npobbl 06bemMom 100 cM3 nomeLlatoT B KOGy BMECTUMOCTbIO 250 cM3,
[o6aBnsaT5cm36ydepHoro pactesopa, oT 540 7 kanesb pactsopa uHankatopa nam ot 0.0540 0,1 r cyxoli cme-
CW UHAMKaTopa, [06aBnAT pacTBop TpuioHa b, kotoporo 6epyT Ha 0.5 cM3 MeHbLUe, YeM NOLUI0 Ha nepeoe
TUTpoBaHue (cM.4.5.2), 6bICTPO U TLLATETbHO NepeMELLNBAIOT UTUTPYIOT (AOTUTPOBLIBAIOT), KAKONUCAHO B4.4.

MpumeuvaHnunsn

1 HeuyeTkoe U3MEHEHWe OKpaCKu UHAMKATOPa B 3KBMBA/IEHTHO TOUKE UM N3MEHEHME OKPaCKu Ha cepblil LBeT yka-
3blBaeT Ha NPUCYTCTBME MeLlaLnX BeWecTB. YcTpaHeHne Mewatwnx BausHuii — no 4.1. Eciv mewaiwoune BAUSHNA
YyCTPaHWTb HEBO3MOXHO, ONpefeseHne XecTKoCTU NPOBOAAT MeTofamu aTtoMHOI cnekTpomeTpumn (M. pasgen 5).

2 Ecnwu pacxop pactesopa TpunoHa b npesbiwaeTt 20 cM3— npu NCNONb30BaHUMN GIOPETKM BMECTUMOCTbIO 25 cM3
Mnm 9 cM3 — npW UCNO/Ib30BaHMMN GOPETKN BMECTUMOCTbI0 10 cM3,TO 06bEM aHaNN3MpyeMoil Npo6bl yMeHbLUaT, 06aB-
NnAs B Hee 6UAMCTUANMPOBaHHYO BOAy A0 o6bema 100 cm3. AMKBOTY Npo6bl YMeHbLIAKT U ANA YCTPAHEHUS BANAHUA
LiIBETHOCTN BOApbI.

3 Ecnu pacxop pacteopa TpunoHa b meHee 1cmM3— npu ucnosb3oBaHUN 6lOpPeTkM BMeCTUMOCTbI0 25 cM3 nnm
MeHee 0.5 cM3 — npu MCNonb30BaHMM 6IOPETKM BMECTUMOCTLIO 10 CcM3.TO pekoMeHAyeTCs UCNob30BaTb PacTBOp TPUIO-
Ha b MonApHoOi KoHUeHTpauvei 5 Mmmonb/gmM3nnn 2.5 Mmmonb/gM3 cooTBeTCTBEHHO. PacTeBop TpunoHa bno 4.3.1 pasb6as-
nsawT B 5 nnmn 10 pas.

4.6 O6paboTka pe3ynbTaToB ONpeAeseHns

4.6.1 >KecTkocTb BoAbl XK, ")K, paccumTbiBalOT No oopmyne
y - MF K ¥Yp @

4ip

roe M — koadhbguumeHT nepecyeTa, pasHbIii 2CTP,
roe CTp — KOHUeHTpauus pacTtBopa TpuioHa b, monb/m3 (Mmonb/am3), (kak npasuno M = 50):
F — MHOXunTenb pasbaBfieHns UCXOLHOW Npo6bl BOAbI NpU KOHCEpBMPOBaHUM (kak npasuio F = 1);
K — koadhpmumeHT nonpaskn K KOHLLEHTpaumm pactsopa TpuaoHa b. paccuntaHHbilii no chopmyne (1);
VTp — o06bem pactBopa TpuioHa b. n3pacxofoBaHHbIl Ha TUTpoBaHWe, cM3;
Vnp — 06bem Npobbl BoAbl, B3ATON AN1A aHann3a, cM3.
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4.6.2 3a pesynbTaT U3MepeHUsi MpUHUMAT cpeAHeaputhMeTUyeckoe 3HaYeHVe pesynbTaToB [ABYX
onpegenexuii. NMpuemnemMocTb pe3ynbTaToB onpeaesieHnii OLeHBaT UCX0As U3 YC/IOBUS:
K ,-X 2)idr, 3)

roe r— npegen nosropsemocTtu (cM. Tabnuuy 1);
X ,mX 2— pesynbTtaThl onpegeneHuin no 4.5.2 n4.5.3, °X.
Ecnu pacxoxpaeHne mexay AByms pesynbTaTaMy NpesBbillaeT yCTaHOBIEHHOE 3HaYeHune, To onpejene-
HMEe XeCTKOCTM BOAbl NOBTOPAIOT. [poBepKy NpuemaemMocTy B 3TOM ciyyae nposodaT no [1, pasgen 5).
4.7 MeTponormyeckne xapaktepucTukn

MeTog ob6ecneunBaeT nonyvyeHne pesynbTaToB U3MEPEHN C METPOMOrMYECKNMIN XapakTepucTmkamu,
He NpeBbIWaLLMMN 3HAYEHWIA, NpUBEAEHHbIX B Tabnuue 1. npu AoBepuTenbHol BepoAaTHocTM P = 0.95.

Ta6bnuuye 1

lMokasaresb TOYHOCTU (FpaHNLb* MHTepBasia.

JvanasoH n3mepeHuii B KOTOPOM MOrPELUHOCTb HAaXOAUTCA Mpegen Mpegen
XecTkocTn XK. K C [loBEPUTENBHOI BEPOSITHOCTLIO P = 0.95). nosTopsiemocTu I, "X BocnpoussoaumocTu R. XK
x 0.9K
OT1 0.1 go 0.4 BKOY. 0.05 0.05 0.07
Cs. 0.4 0.15 X 0.1 X 0.21 X

* YCTaHOB/IEHHbIe YNC/IeHHble 3HaYeHUA rpaHuL, UHTepBasa A5l NorpeLlHOCT COOTBETCTBYIOT YNC/IEHHBIM 3Ha-
YEHUsIM paclUMPEeHHOV HeonpeAeneHHOCTN MOM (& OTHOCMTENbHbIX eAuHMLax) npu KoadduureHTe oxeata Kk = 2.
OueHKy HeonpeaeneHHOCTU NPOBOAAT Kak yKaszaHo B (2).

4.8 KoHTpo/b nokasaTteneil kayecTBa pe3ynbTaToB U3MeEpPEHUil

KoHTponb nokasartenei kayecTsa pe3ynbTaToB U3MepeHuii B nabopatopun npegycMmarpusaeT nposese-
HMe KOHTPO/A CTabuIbHOCTY pe3ybTaToB N3MepeHuii c yueTom TpeboBaHwuii [1, pasgen 6] nam [3] ¢ npumeHe-
Hvem FCO nnu pactBopa FCO cocTaBa XecTKOCTW BOZbl, B HANBO/bLUEN CTEMNEHN OTPaxatllero sHaveHe
XECTKOCTW aHanusnpyembix B nabopaTopun BoS.

MpumeuyaHune — Ecnm Buncnonbdyembix FCO XeCTKOCTb BblpaxeHa B MMob(aAM3(Monb(M3}. Heo6x04MMO Npo-
BECTW NnepecyeT B rpafycbl XeCcTKOCTn*.

4.9 OchopmMmiieHne pe3ynbTaToB

Pe3ynbTatbl U3MepeHuin permcTpupyroT B npoTokone (otyete) no FOCT MCO/M3K 17025. B npoTokosne
yKasblBalOT NPUMEHSEMbI B nabopaTopuy MeTOA N0 HACTOSILLLEMY CTaHAapTY.
PesynbTaTt n3mepeHuii MoXeT 6bITb NpeAcTaB/ieH B BUAeE:

OKi n. (6)

rae XX — 3HauveHune XecTKOCTU BoAbl. °)K;
[0, — rpaHuUbl MHTepBasna, B KOTOPOM MOrPELLIHOCTb ONpeAeseHUs XXeCTKOCTY BOAbl HAX0AMTCS C AOBEPU-
TenbHOI BeposiTHocTbio P = 0.95 (cm. Tabnuyy 1).

5 MeTogbl aTOMHOW CNeKTPOMETpUK

5.1 OnpepeneHne XecTKOCT! BOAbl METOAOM U3MEPEHUA KOHLEeHTpaLuii MOHOB KanbLusa
M MarHua naameHHoW aToMHO-abcop6LUMOHHON cnekTpomeTpuein (Metog B)

5.1.1 CyuwHocCTb MmeToga

MeTof 0CHOBaH Ha U3MepeHUn Pe30HaHCHOTO MOr/OWEeHUs cBeTa CBOBOAHLIMN aToMaMn XUMUYECKMX
3/1EMEHTOB MarH1s 1 kasibLms nNpy NPOXOX4eHUN cBeTa Yepes aTOMHbIN nap nccnegyemoro obpasua, obpasy-
owmincs B naamMmeHn. Ana ycTpaHeHns MellaroLwmx BAUSHUIA B annkKBOTY Npobbl 406aBNSAIOT X10pUA NaHTaHa
NN Xnopug uesns.

* 3HauyeHune XecTKOCT! BOJbl, BbIpAXEHHOE B MMOJ/Ib/AM3, UNCIEHHO PaBHO 3HAYEHUI0, BbIpaXXEHHOMY B XK.
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5.1.2 CpepcTBa M3MeEpEHWsl, BCoMoraTesibHoe 060pyfj0BaHWe, peakTuBbl, Matepuasbl — no 4.2 co
cneayoWwuMmn A0N0ONHEHNUSIMU:

aTOMHO-a6CoOPOLUOHHBI/ CNEKTPOMETP, HACTPOEHHbIV U YCTAHOB/EHHbI B COOTBETCTBUU C PYKOBO-
[CTBOM (MHCTpYKLWeli) no akcniyatauum, 060pyA0BaHHbIA 4151 UCMO/b30BaHMS NaMeHn BO3AyX-aleTusieH
WK 3aKNCb a30Ta-aueTusieH. 1amMnoii ¢ No/bIM KaToA0M ANS ONpeaeneHnst KasbLms U Marius.

NMpumeuaHue — MNiaMsa 3aKUCb a30Ta-aLeTUIEH PEKOMEHAYETCS NMPUMEHSTb, €C/IU COCTaB Npo6 CIOXHBbIN
UM HEM3BECTHBIIA, a TakkKe A/151 NPo6 C BbICOKUM cofiepxaHuem ocdaTos, cybdaTos, MOHOB aNlOMUHUS UMW KPEMHUS.

"CO cocTaBa BOAHbIX paCTBOPOB MOHA MAarHns 1 MOHa KasbLina C OTHOCUTE/IbHOM NOTPeLLIHOCTbIO aTTec-
TOBaHHbIX 3HAYEHW1 MacCoBbIX KOHLEeHTpaumnin He 6onee + 1 % npu AoBepuTenbHoOW BepoAaTHoCcTM P = 0.95:

NaHTaH xnopucTblii cemuBogHbli, LaCl3 7H20 wnu okenp naHtaHa La20 3, x. 4,, eC/iv NCnonb3yoT BO3-
[AylwHo-aLeTuIeHoBoe nnams, Unu uesuii xnopuctblii CsCI. X. 4,, ecnn Ucnonb3yoT Nams 3akMcb a3oTa-ale-
TUNEH;

3aKkncb asoTa,;

BO3Ayx okaTblii no TOCT 17433;

auetuneH no FOCT 5457.

5.1.3 MNpurotoBneHne pacTBoOpoB

5.1.3.1 PacTBOp x/Jlopuja naHTaHa, MaccoBoli KoHUeHTpauuelt naHTaHa 20 r/gm3

Ana npurotosneHna 1000 cm3 pactsopa 24 r okcuaa naHTaHa MeAleHHO U OCTOPOXHO PacTBOpPSAIOT B
50 CM3KOHLeHTPUPOBaHHO COMAAHOM KNCNOTLI, B36aNTbiBas 4O PACTBOPEHUS OKCUAA NaHTaHa, pacTBop nepe-
HOCSIT B MEPHYH K016y BMecTUMOCTb 1000 cM3 1 LOBOAAT A0 METKU GUANCTUANNPOBAHHOW BOAON nimn 54 1
xnopva naHtaHa pactsopsoT B oT 500 o 600 mn pacTBopa coNsiHOM KMCIOThI (CM. 4.3.7), NepeHocAT B Mep-
Hyt0 k0N16y BMeCcTUMOCTbo 1000 cm3 1 A0BOAAT 40 METKM PACTBOPOM COMAHOW KNCNOTbl. CPOK XpaHeHus pac-
TBOpa — He 6onee 3 mec.

5.1.3.2 PacTBOp X/10puaa Lesusl, MaccoBoli KoHUeHTpauuvei ue3us 20 r/igm3

[ns npurotoeBnexnnsa 1000 cm3pacTBopa B MepHYt0 kon16y BMecTMocTbio 1000 cm3nomeluatoT 25 rxo-
puaa uesns n A0BOASAT A0 METKM pacTBOPOM CONSHON kncnoTbl (cM. 4.3.7). Cpok XxpaHeHuss pacTBopa — He
6onee 3 mec.

5.1.3.3 OCHOBHOI1 pacTBOp KasibLus-MarHus

[na npuroToBNEeHWS OCHOBHOIO pacTBOpa KasbLMsA-MarHusi MacCOBOW KOHLEHTpauuei Kanbuus
20 mr/gm3u mariust 4 Mmr/am3B MepHyto Kon6y BMecTuMocTbio 1000 cm3numneTkoii BHocAT 20,0 cm3MCO cocTa-
Ba BOAHOr0 pacTsopa KasbLsa MaccoBoi KoHueHTpauvein 1 r/am3un 4,0 cm3 MCO cocTaBa BOAHOIO pactsopa
MarHMs MaccoBoOW KOoHUeHTpauueli 1 r/gM3 1 4OBOAAT A0 METKM pacTBOPOM COMISHOW KMCAOTbl (cMm. 4.3.7).
[JlonyckaeTcsi roTOBUTb OCHOBHOI pPacTBOP Ka/bLuA-MarHua ¢ ApyrMu 3HAYEHUSIMU KOHLEHTpauuii MOHOB
Kanbuua v MarHus, B Hanbonblue cTeneHn oTpaxatoLMy cocTas aHanusmpyembix Bog. Cpok XxpaHeHus pac-
TBOpa — He 60/1ee 2 mec.

5.1.3.4 T'pafyvpoOBOYHbIe PacTBOPbI KanbLus N MarHus

B cemb MepHbIXx k0n6 BmMecTumocTbio 100 cm3 gob6asnsaiT 10 cm3 pacTBopa xnopuaa naHTaHa
(cm. 5.1.3.1). ecnn nMcnonb3yloT BO3AyLHO-aUeTuneHosoe nnams, uav 10 cm3 pacTsopa xiopuga uesus
(cm. 5.1.3.2). ecnun “cnonb3yloT Naams 3akncb asoTa-aleTu/IeH; 3aTem B LWeCTb MepHbIX K016 fobaBnstoT
Heo6X0AMMbI 06BEM OCHOBHOTO pacTBopa KasnbLusa-Mardus (cM. Tabnuuy 2). BceabMyr Kooy ero He fob6as-
NAT (XxonocTol pacTBop). [loBOASAT COAEPXKMMOE BCEX CEMU KONG [0 METKA PacTBOPOM COMAHON KUCNOTbI
(cm. 4.3.7). Cpok xpaHeHus pacTBopa — He 6onee 1 mec.

Mpumepbl NofyvyaeMbIX KOHLEHTpauuMii rpagyvpoBOYHbIX PAcTBOPOB KafbLMs U MarHus npuBefeHbl B
Tabnuue 2.

Tabnuuya 2

O6bEM OCHOBHOIO PacTBOpa KaslbLysi-MarHus, cM3

Maccosas
KOHLeHTpauus. mr\gm3
0 5 10 15 25 50 75
MOHOB Kanbuus 0 1.0 2.0 3.0 5.0 10 15
NOHOB MarHus 0 0.2 0.4 0.6 1.0 2.0 3.0
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5.1.4 MopArotoBKa cnekrpomeTpa

5.1.4.1 ATOMHO-a6COPOLMOHHBIA CNEeKTPOMETP FOTOBAT K pa6oTe B COOTBETCTBMU C PYKOBOACTBOM
(MHCTpYKUMe) No akcnayaTaummn. 3HaueHns aHaIMTUYeCKUX A/IMH BOMH ANS KanbLus cocTaBnseT 422.7 HwM,
ONA MarHma — 285.2 Hw.

5.1.4.2 ['pagyvpoBKa criektpomeTpa

B cOOTBETCTBMU C PyKOBOACTBOM (MHCTPYKLMEN) N0 aKCnyaTalmMm cnekTpoMeTpa rpalyMpoBoYHble pac-
TBOPbI PACNbINAT B N1aMEHN FOPeNkN 1 PErMCTPUPYIOT MO0 EeHNEe KaXA0ro 3/1eMeHTa Ha aHaIMTUYeCcKoi
ONVHe BOMHbI. B nmpomexyTkax mMexgy rpafympoBOYHbIMK pacTBOpamy peKkoMeHAyeTcs BBOAWTb pacTBop
CONSAHON KUCNOTbl. pagynpoBOYHbIE 3aBUCMMOCTM abCcopbLum KanbLya 1 MarHua OT UX COAepPXaHus B rpagyu-
POBOYHbIX pacTBOpax yCcTaHaB/IMBAKT N0 cpefHeapnMeTUyeckum 3Ha4eHNAM pe3ybTaToB Tpex usmepeHuii
AN KaXx[0oro rpafyMpoBOYHOrO pacTBopa 3a Bbl4eTOM cpefHeapndMeTUYeCcKoro 3HayeHms pesynbTara Tpex
N3MepeHnii XonocToro pacTeopa.

5.1.4.3 KOHTpO/b CTabUbHOCTU rpafynpoOBOYHbIX 3aBMCMMOCTEN NPOBOAAT 4Yepes kaxible AecATb
npo6, NoBTOPAS U3MepeHne OAHOM0 U3 rPafyupoBOYHbIX PACTBOPOB. ECNN n3mMepeHHas KOHLeHTpauums aToro
rpagyvpoBOYHOrO pacTBOpa OT/IMYAETCA OTAECTBUTENBHOM 60/1ee YeM Ha 7 %, TO rpagyvpoBKYy NOBTOPSIOT.

5.1.5 MoproToeka Npob Ansa aHanusa

B MepHble kon6bl BMecTUMOCTbo 100 cM3BHOCAT No 10cM3pacTBopa xiopuia aHtaHa, eciv UCnonb3y-
0T BO3AYLUHO-aLUeTuieHoBoe niams, uav 10 cm3 pacTteopa x/opuaa Lesus, ecim UCnosb3yoT niaMsa 3akuchb
asoTa-aueTuseH, 3aTtem 406aBNAKOT aNMKBOTY NPO6LI BoAb! (kKak npaBuio He 6osee 10 cm3) M 4OBOAAT L0 MET-
KN pacTBOPOM COJIAHOW KMCNOThbl (CM. 4.3.7).

Ecnu n3amepeHHoe cofiepxaHune KanbLusa M MarHvisa B uccnefyemoi npo6e Bbllle MakCUMasbHbIX 3Ha-
YeHWin. yCTaHOB/IEHHbIX NpW rpajyvpoBke CnekTpomeTpa, TO 415 onpefeneHnii NCNoNb3yT YMEeHbLUIEHHbI
06beM aHanNU3nMpyemMmoi npoosil.

MpumevaHunsn

1 Mpw npuroTtoBneHun pacteopos no 5.1.3. 5.1.5 gonyckaeTcs UCnosib30BaTb MepHble KONbbl MeHbLUEel BMeCcTu-
TeNbHOCTW. NPONOPLUOHASILHO YMeHbLIas 06beMbl NPUMEHAEMbIX PACTBOPOB U afINKBOT.

2 MMpu npuroToBneHnn pacteopos no 5.1.3,5.1.5, S.1.6 BMecTo pacTBopa COMIAHON KNCNOTbl AONYCKAETCA UCMOSb-
30BaTb PacTBOP a30THOI KMCNOTbI MONAPHOI KOHUeHTpaumneit 0.1 monb/gm3.

5.1.6 Mopsapok NnpoBefeHUs onpeaeneHns

5.1.6.1 BCOOTBETCTBMM C PyKOBOACTBOM (MHCTPYKLMEi) No aKcnyaTaLMm CnekTpoMeTpa B HEro BBoAAT
aHanmsnpyemble pacTBOPbI, NOArOTOBMEHHbIE M0 5.1.3.4. a B MPOMEXYTKax MexXay HUIMW — pacTBOpP CONSHOM
KncnoTbl (CM. 4.3.7). OnpeAensoT NornoweHne Kaxaoro afieMeHTa npu aHainTUYeckoin AiMHe BOJHBI.

5.1.6.2 OpHOBpPEeMEHHO NPOBOAAT XO/I0CTOW ONbIT, UCMOMb3Ys TE Xe peakTUBbl U B TEX Xe Ko/myecTsax,
4TO ¥ NpK Nnogrotoske Npob no 5.1.5, 3amMmeHnB uccnesyemblii 06 beM aHaNU3npPyemMoi Npobbl GUANCTUANNPO-
BaHHOIi BOJONA.

5.1.7 O6paboTka pe3ynbTaToB onpefeneHns

Mo rpagynpoBOYHOW 3aBUCMOCTH (CM. 5.1.4.2), B TOM YKC/e C UCMO/Ib30BaHNEM NporpaMMHoro obecne-
YeHua cnekTpomeTpa, onpefeniaioT MacCoBble KOHLeHTPaLUUn KasibLMa U MarHus B uccriefyemblx pactsopax un
B XO/I0CTOM pacTBOPE 1 BbIYUC/IAIOT COAepXaHUe KanbLmsa n MarHua B npobe, yuntoiBas pasbasieHune npobsl 1
3HayeHue, NosyYeHHoe B OMbITe C XONI0CTbIM PacTBOPOM.

XectkocTb Bogbl XK, XK, paccuuTbiBaloT no hopmyne

X . I(C,/C,a)f~ ]
u

roe C, — mMaccoBasi KOHLeHTpauusa afiemeHTa B npobe BoAbl, onpeaeneHHas no rpagympoBoYHOl 3aBMCMMOC-
TW. 3a BbIYETOM pe3y/ibTara aHasm3a Xo/0CcToro pactsopa, mr/gm3;
Cb — MaccoBasi KOHLeHTpauus afnemeHTa, Mr/gam3 , YACNEHHO paBHas ero 1/2 mons;
F — MHOXWTeNb pa3baBneHns NCXo4HON Npobbl BoAbl NPU KOHCEPBMPOBaHUK (Kak npasuio F = 1);
VK— BMECTUMOCTb K0/6bl, B KOTOPOI MPOBOAWAN NOAFOTOBKY Npo6bbl, no 5.1.5, cm3;
Vn — 06bem npobbl BOAbI, B3ATON AnA aHanunsa, cm3.
5.1.8 MeTposiornyeckme xapakrepucTuku
MeTog o6ecneynBaeT NonyyeHe pe3ynbTaToB M3MePEHUA aneMeHTOB (KaibLya N MarHus) c MeTposo-
TMYecKMMMN XapakTepmucTukamMu, He NpeBbIWaloLW MMM 3Ha4YeHWi, NpuBeAeHHbIX B Tabnuue 3, npy foBepuTeb-
Hol BepoaTHocTM P = 0.95.

8
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Ta6bnuuya 3

[IManasoH usMepeHHii MokasaTtesib TOUHOCTW (PaHNLBI* MHTEepBasa.

B KOTOPOM MOrPELLHOCTb M3MEepPEeHNst Mpepen nosTopsiemMocTn  Mpeaen BOCMPOU3BOAVIMOCTY
KOHU'EHT’?HWII 3“; MEHTOB, HaxoauTCs € JOBEPUTESIbHON BEPOSTHOCTHIO I, mr/gm3 R. mr/gm3
- MM P=095)i 3. m.m3
Ot 1.0 go 50 akntou. 01 C 0.1.C 0.14 C
Cs. 50 0.07 C 0,07 C 01 C

* YcTaHOB/IEeHHbIe YNCNEHHbIE 3HAYEHUS TPaHUL, MHTepBasa A5 NOrPeLlHOCTN COOTBETCTBYIOT YNCIEHHbIM 3Ha-
YeHUsIM pacLUNPeHHOn HeonpefeneHHocTn Maolm (B OTHOCUTENbHBLIX efAnHuLax) npu KoadduuymeHTe oxsara K - 2.
OueHKy HeonpeeneHHOCTN NPOBOAAT Kak ykasaHo B (2).

5.1.9 KoHTposnb nokasatesnel kayecTBa pesynbTaToB onpegeneHunii — no 4.8. Mpu atom Bmecto NCO
cocTaBa XeCTKOCTU BOAbl MOXHO Mcnonb3oBatb FCO cocTaBa BOAHbIX PACTBOPOB MOHOB MarHusi u KasibLus.
3HauyeHus npefenos NOBTOPSEMOCTY ¥ BOCNPOM3BOAMMOCTM — B COOTBETCTBMM C Tabnuuein 3.

5.1.10 OdpopmneHne pesynbtaTtoB — Mo 4.9. 3HaueHue [ paccunTbiBaloT No popmyne

noeJe. &

rae [ — rpaHvubl MHTepBana, B KOTOPOM MOrPeLIHOCTb 3MEePEeHNs afieMeHTa B Npobe BOAbl HAXOAWTCS C
[OBepUTENbHOW BepoATHOCTLIO P = 0.95, mr/gm3 (cMm.Tabnuuy 3);
CIB— maccoBasi KOHUeHTpaLumsa afemMmeHTa, Mr/agmMm3, YncneHHo pasHas ero 1/2 mons.

MpumeyvaHune — Bcnyvyae HeO6XOANMOCTH pacyeTa XeCTKOCTW BOAbl C yHETOM COAEPXaHUSA U APYTUX LWenoy-
HO3eMe/bHbIX 3/1EMEHTOB ONpeAefieHne NOHOB CTPOHLMA NpoBoaAT no FOCT 23950, 6apua — no FOCT 31870, npu 3aToM
3HAUYEHWe XEeCTKOCTW paccuuTbiBaloT no copmyne (9). KOHTpo/b nokasaTeneil — no 5.2.2, opopmieHue pesynbTta-
T0B — no 5.2.3.

5.2 OnpepgeneHune XecTKoCTU BOAbl METOAOM U3MEPEHNA KOHLEHTpaLuii NOHOB
LW esI0OYHO3EMESbHbIX 3/1IEMEHTOB aTOMHO-3MUCCUOHHOW CNeKTpoMeTpueit ¢ UHLYKTUBHO
cBfAA3aHHOI nnasmolii (metoa B)

5.2.1 OnpejeneHue cogepxaHus B Npo6e Bofbl MIOHOB Le/104HO3eMe IbHbIX 3/1EMEHTOB (MarHusi, Kasb-

umsa. cTpoHums, 6apusi) nposogat no FOCT 31870.
YKecTkocTb BoAbl XK, °XK, paccunteiBaloT no hopmyne
**1(C,/093). 9)
roe C; — maccoBasi KOHLEeHTpauus afemMeHTa B npobe BoAbl, onpegenernHas no FOCT 31870. mr/gm3;
C(@— MaccoBasi KOHLEeHTpaLmMsa afieMeHTa, Mr/gM3. YNC/TEHHO paBHasa 1/2 ero mons.

5.2.2 KoHTposnb nokasateneli kayectBa pe3y/ibTatoB M3mepeHuii — no 4.8. MNpu 3Tom BMecTo MCO
cocTaBa XeCTKOCTU BOfAbl MOXHO ucnonb3osatb CO cocTaBa BOAHbIX PACTBOPOB MOHOB MarHus, KasbLus,
6apvsl, CTPOHUMSA; 3Ha4YeHWs npejenioB MOBTOpPSEMOCTM (CXOAMMOCTM) M BOCMPOM3BOAMMOCTU — MO
FOCT 31870 (tabnuua 4).

5.2.3 OdhopmneHne pesynbtaTtoB — Mo 4.9. 3HauveHue [l paccunTtbiBaOT No hopmyne

I=~r(a01WcC,ic,3)2, <10)

rae i— rpaHulbl MHTEepBana, B KOTOPOM OTHOCUTE IbHASA NOTPELLIHOCTb ONpeAeeHuns 31eMeHTa Haxo4uTca
C [OBepuUTENbLHON BepoAaTHOCTLI0 P = 0,95 no TOCT 31870 (cM. Tabnuyy 3), %;
C;— maccoBas KOHLeHTpauus anemeHTa B Nnpobe BoAbl, onpegeneHHas no FOCT 31870, mr/am3;
C, — MaccoBas KOHLEeHTpauus anemeHTa, Mr/gM3, YucneHHo paBHas ero 1/2 mons.
5.2.4 TNpwv KOHUEeHTpaLuu B npobe BoAbl MOHOB CTPOHLUMA 1 6apmsa meHee 10 % (cymmapHO) oT obLero
cofiepXaHuns LefloYHO3eMeNbHbIX 3/IEMEHTOB A0MYCKaeTCa He yunTbiBaTb COAEPXaHne CTPoHUuS 1 6apus
npu pacyeTe XecTKOCTU BOfbl.
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[1] MexayHapoaHblii cTaHgapT
ISO 5725-6:1994*

121

[3] PexkomeHpauus
MW 2881—2004

Bubnunorpadusa

Accuracy (trueness and precision) of measurementmethods and results. Part6. Use in
practice of accuracy values (TO4YHOCTb (MPaBUIbHOCTb M MPELM3NOHHOCTL) METOL0B U
pesynbTaToB U3mMepeHuii. YacTb6. Micnonb3oBaHne 3Ha4eHUii TOYHOCTUHA NpaKTuke)
PykosoacTBo EEBPOXUM/CUTAK «KonnyecTBeHHOE onncaHne HeonpegeneHHocTu B
aHanuTUYecKnx usmepeHusix». 2-e msgavue. 2000. nep. ¢ aHrn. — CM6. BHUAM
um. 0.N. MeHpeneesa. 2002 r.

locyaapcTBeHHas cuctema obecneveHns euHcTBa n3mMmepeHnii. MeToauku KonnyecT-

BEHHOIO XMMMUYECKOro aHanmsa. Mpoueaypbl NPOBEPKNU NPUEMIEMOCTU Pe3y/bTaTOB
aHanusa

* B Poccuiickoii ®epepauyun geiicteyetr FOCT P UCO 5725-6—2002 «ToOYHOCTb (NPaBWUILHOCTL WM NPEeLu3noH-
HOCTb) METOA0B U Pe3ynbTaToB M3MepeHuit. YacTb 6. Mcnonb3oBaHWe 3HAYeHU i TOUHOCTU Ha MPaKTUKE». [10 NMPUHATUS

MEeXrocyapCTBEHHOIO CTaHjapTa UCMOo/b3yloT aHaNlorMyHble HaunoHaslbHble CTaHAapThbl, €C/IN OHU UAEHTUYHbI MeXay-
HapogHoMy cTaHpapTty 1ISO 5725-6:1994.
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