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FOCT P 52407— 2005

Mpeavcnosue

Llenu n npuHumnel ctaHgapTulauum B Poccuiickoin ®eaepauum yctaHoBneHsl ®epe-
panbHbIM 3aKOHOM 0T27 Aekabps 2002 r. Ne 184-d3 «O TeXHUYECKOM pPerynnpoBaHnm»,
a npaBuna MNPUMMEHEHUS HaUWOHa/bHbIX cTaHAapToB Poccuiickoii ®epepauun —
FOCT P 1.0~ 2004 «CtaHpapTn3aumsa B Poccuiickoii ®eaepaunmn. OCHOBHbIE MOMI0Xe-
HUA»

CBOAOHUS O CTaHfapTe

1 PASPABOTAH N BHECEH TexHnyeckum KOMUTETOM no cTaHgapTusauun TK
343 «KauvecTtBo BOgbl» (YN «LleHTp nccnepoBaHus M KOHTPOAS BoAbl», PryTl
«BCEIMMHIEO», ®r'yn «BHUWctangapTt», OO0 «MpoTeKkTop»)

2 YTBEPX/JEH VI BBEAEH B JENCTBUE MNpukasom deaepansHOro areHTcTaa no
TeXHUYECKOMY perynmposaHuio u metposorum ot 20 gekabpsa 2005 r. Ne 317-cT

3 B HacToseM cTaHAapTe yu4TeHbl OCHOBHbIE HOPMATUBHbIE NOSIOXEHNS Cneayto-
LNX MexayHapoaHblx ctaHgapTos NCO:

MCO 6059— 1984 «KauyecTtBo BOAbl. OnpefesieHne CyMMapHOro CofepXaHns Kasb-
umMa n mMarius. TUTPUMETPMUYECKWA MeTog ¢ npuMeHeHnem SOTA» (ISO 6059— 1984
«Water quality — Determination of the sum of calcium and magnesium — EDTA
titrimetric method» (pa3gen 4 HacTosiWero ctaHgapTa);

MCO 7980-— 1986 «KauyectBo BoAbl. OnpegeneHve Kanbums U MarHus.
ATOMHO-a6COp6LMOHHBIA cnekTpoMeTpuyeckuini metog» (ISO 7980— 1986 «Water
quality — Determination ofcalciumand magnesium — Atomic absorption spectrometric
method») (NyHKT 5.1 HacTosLero ctaHaapTa);

MCO 11885— 1996 «KauecTtBo BOAbl. OnpegernieHne 33 3/1leMeHTOB METOA0OM aTOM-
HOl 3amuccunM € MHAYKTMBHO CBsi3aHHOW nna3moi» (ISO 11885- 1996 «Water
quality — Determination of 33 elements by inductively coupled plasma atomic emission
spectroscopy») (MyHKT 5.2 HacTosiLwero ctaHaapTa)

4 BBEJIEH BIMEPBbIE

5 NMEPEVU3OAHUME. WNionb 2007 T.

NHopmaLms 06 UISMEHEHUsIXK HACTosAWeMy cTaH4apTy Ny6nKyeTcs B eXeroj-
HO U34aBaeMoOM MH(OPMaLMOHHOM yKa3laTene «HauuoHasnbHble cTaHgapTbli». a
TEeKCT U3MEHEHW M MONPaBOK — B €XXEMECSUYHO N3aBaeMbIX MHOPMALMOHHbIX YKa-
3aTensax «HaumoHanbHble cTaHAapThl». Bcnyyae nepecmoTpa (3amMeHbl) LIMoTM e -
Hbl HacToAw,ero cTaHjapTa COOTBeTCTBYyllWee yBegom/eHne 6yaet
ony6/IMKOBaHO B €XeMEeCSIHHO 13aBaeMoOM MH(POPMaLVOHHOM yKa3aTtesne «Hauuo-
HaNbHble cCTaHAapTbi». COOTBETCTBYHO W asi MH(opMauus, yBeAoMIeHne MTeKcTbl
pasMmelarnTca TakXke B UHGOPMALMOHHON cucTemMe 06LWEero nosib3oBaHUs — Ha
ohuuManbHOM caliTe HaunoHanbHoOro opraHa Poccuiickoli degepaymm no ctaHpap-
TMsauumeBceTn NHTEepHeT
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HacToawuii cTaHAapT He MOXEeT GbiTb MNOJTHOCTLIO UM YAaCTUYHO BOCMPOU3BEAEH,
TUPaXMPOBaH 1 PACMPOCTPaHEH B KAYECTBE 0(IMLMAIbHOIO N3AaHNnsa 6e3 paspeLleHns
deaepanbHOro areHTCTBa Mo TEXHUYECKOMY Pery/ipoBaHunto U MeTponorum
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CopepxaHue
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BeeneHue

XecTkocTb BOAbI ABAAETCA O4HVM U3 OCHOBHbIX NOKasaresieil, xapakTepusyoLmm
npUMeHeHne BOAbl B pa3/IMYHbIX OTpacnsx.

YKecTKoCTbio BOAb! Ha3biBaeTCs COBOKYMHOCTb CBOMNCTB, 06YCNOBNEHHbIX COAEPXa-
HVEM B Hell L eI0YHO3eMEeTbHbIX 3/1EMEHTOB, NPEeNMYLLLeCTBEHHO NOHOB KaslbLiua 1 Mar-
HYS.

B 3aB/CUMOCTN OT PH 1 LWEeN0YHOCTM BOAbI XKeCTKOCTb Bbile 10 °XK MOXeT BbI3blBaTb
o6pa3oBaHe LWIAKOB B pacrnpefenuTesnibHoli CUCTEME BOAOCHAGXKEHNSA 1 Hakunu npu
HarpeBaHun. Boga )ecTKocTblo MeHee 5 °)K MOXeT oKa3biBaTb KOPPO3MOHHOE BO3Aei-
CTBUE Ha BOAOMNPOBOAHbIE TPYObIl. YKECTKOCTb BOAbI MOXET B/IMATH U HA MPUMEHSAEMOCTb
ANns noTpebneHns YeNOBEKOM C TOUKM 3pEHUS ee BKYCOBbIX CBONCTB.

Mpy KOMNJIEKCOHOMETPUYECKOM (TUTPUMETPUYECKOM) OMNpefesieHnn >KeCcTKoCTU
MNOHbI aNIOMUHWSA, KafMus, CBUHLA, Xenesa, KobanbTa, Mean, Mmaprasua, 0/10Ba 1 UyHKa
B/IVAIOT HA YCTAHOBNEHME IKBMBANEHTHOW TOUKM 1 MeLlatoT onpegeneHunio. MIoHsl opTo-
¢ochaTta 1 kapboHaTa MOryT ocaXAaTh KanbLUuii B yCI0BUAX TUTPOBaHuA. Onpegene-
HUIO MOTYT Takke MelwaTb HEeKOoTopble opraHuyeckue selecTtsa. Ecnn mewarouee
B/ISIHNE HEBO3MOXHO YCTPaHWUTb, OnpejesieHne XecTKoCTU peKOMeHAyeTcs MnpoBo-
AVTb MeToAaMn aTOMHO CNEKTPOMETPUN.

HactoAwwuii ctaHgapT npegycmaTpuBaeT WCNOMb30BaHWe PasNyHbIX MeToA0B
onpejeneHuns XXecTKoCTU BOAbl C y4eTOM NpUBeAEHNS KOIMYECTBEHHON XapaKTepucTu-
KN YXECTKOCTU BOAbl (e4UHULbLI XXeCcTKOoCTU) B cooTBeTcTBME ¢ TOCT P 52029.
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HAUNOHA/IbHBINCTAHOAPTPOCCUNCKOWN®EOLEPAL NN

BOOA MNTbEBAA

MeTogbl onpeneneHns XXecTKocTu

Dnnktng water.
Methods of hardness determination

[Hata BBegeHns — 2007— 01— 01

1 O6nacTb NpUMEHeHNS

HacTosawuii ctaHfapT pacnpocTpaHAaeTcs Ha NUTbEBbLIE U NMPUPOAHbIE BOAbl, B TOM
yncne BoAbl NCTOYHUKOB MUTHLEBOrO BOAOCHAGXKEHWS, U ycTaHaBNMBaeT cnefywouime
METO/bl ONpeAeneHns XXeCTKOCTU BOAbl:

- KOMMJIeKCoOHoMeTpuyeckuii metog (metog A);

- MeTofbl aTOMHOI cnekTpoMeTpun (Metoasl b 1 B).

MeTos B no 5.1 NpuMeHSAT ANS OonpefeNieHnss MaccoBOi KOHLEHTpauuy VOHOB
KasibLsi U MarHus.

MeTopz B no 5.2 siBnsieTca apOuTpadkHbIM N0 OTHOLLEHUIO KAPYTMM MeToaam onpeje-
JIEHUS XKECTKOCTHU.

2 HopmaTtuBHbIe CCbIIKU

B HacTosillem cTaHgapTe MCnosib30BaHbl HOPMAaTWBHbIE CCbIIKM Ha cregylolime
cTaHgapThbl:

FOCT 8.315— 97 TlocypapcTBeHHas cucteMa obecneyeHns equHCTBa U3MEPEHWA.
CraHfaapTHble 06pasLbl COCTaBa 1 CBOWCTB BelLecTB U MaTepuanoB. OCHOBHbIE NOJIO-
XeHns

FOCT 1770- 74 MMocyaa mepHasa nabopatopHas cTeknsHHas. LlunnHapel, MeH3yp-
KW. Konbbl, Npobupkn. O6LMe TeXHNYecKre ycnosms

FOCT 2053— 77 Hatpuii cepHUCTbIA 9-BOAHbIA. TEXHUYECKME YyCNoBus

FOCT 3118— 77 Kucnota consHas. TexHuyeckue ycnosus

FOCT 3760— 79 AMMWaK BOAHbIA. TeXHUYECKre ycnoBns

FOCT 3773— 72 AMMOHWIA XNOPUCTbIN. TEXHUYECKME YCoBuUSA

FOCT 4233— 77 Hatpwuii xnopucTblit. TeXHUYecKne ycnosus

FOCT 4328— 77 PeakTtuBbl. HaTpus ruipooKnchb. TeXHUYEeCKMe yCrioBus

FOCT 4461— 77 KucnoTa a3oTHas. TexHuyeckue ycnosus

[OCT 5456— 79 ['napokcunamuHa ruapoxaopus. TexHuyeckune ycrosus

FOCT 5457— 75 AueTu/ieH pacTBOPEHHbIN 1 ra3006pa3Hblil TEXHUYECKUA. TEeXHU-
YyecKue ycnosus

FOCT6709— 72 Bopga AnCTUNNMPOBaHHaA. TeXHUYecKre yCcroBus

N3paHve ouumnansHoe
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FOCT 10652— 73 Conb AvHaTpuoBas atuneHanamuH-M.bl.bl'K-TeTpaykcycHoi
KUCNOTbI 2-e0Has (Tpuiom B). TexHnyeckue ycnosus

FOCT 17433— 80 [MpomblwnieHHasn yictoTa. Cxartblil BO3ayX. Knaccel 3arpsa3HeH-
HOCTU

FOCT 23950—- 88 Bopa nutbeBas. MeTog onpefeneHnss MaccoBoOi KOHLEHTpaumm
CTPOHUMSA

FOCT 24104— 2001 Becbl nabopaTopHble. O6Lmne TexHuyecke TpeboBaHmns

FOCT 25336— 82 [llocyna u ob6opynoBaHue nabopaTopHble CTEK/siHHbIe. Tumbl,
OCHOBHble NapamMeTpbl 1 pa3mepsbl

FOCT 29169—- 91(NCO 648— 77) MNocypa nabopatopHas cTeknsHHas. [uneTkn c
0/}HOV OTMETKOIA

FOCT 29227- 91(MNCO 835-1- 81) Mocypa nabopaTopHas cTeknsHHasA. MuneTtku
rpagymposaHHble. Yactb 1. O6wue TpeboBaHms

FOCT 29251—- 91(NCO 385-1— 84) lNocyna nabopaTopHas CTeKNsHHasA. BopeTku.
YacTb 1. O6wWume TpeboBaHus

FOCT P NCO 5725-6— 2002 To4yHOCTb (NPaBWbHOCTb U MPELN3NOHHOCTL) MEeTo-
[10B 1 pe3ynbTaTtoB n3MepeHuii. Yactb 6. Vicnonb3oBaHue 3Ha4eHWin TOYHOCTY Ha npak-
TVKe

FOCT P MICO/M3K 17025— 2006 O6Lne TpeboBaHUS K KOMNETEHTHOCTM UCMbITa-
Te/bHbIX Y Ka/IMGPOBOYHbIX NabopaTopuii

FOCT P51309— 99 Bopa nutbeBas. OnpegeneHune cogepxaHus asfieMeHToB MeTo-
[aMun aTOMHOW CneKTpoMeTpum

FOCT P 51592— 2000 Bopa. O6Lwune TpeboBaHMs KOT6OPY NPo6

FOCT P 51593— 2000 Boga nutbeas. OT60p Npob

FOCT P 51652— 2000 CnupT 3TUOBbIA PEKTU(IUKOBAHHbIN U3 MULLEBOrO ChipbS.
TexHnyeckue ycnosus

FOCT P 5202&— 2003 Boga. EgnHuua XecTkocTu

MpuvumeyaHne— T[pu NONb30BAHUN HACTOALWMM CTaHAApPTOM LenecoobpasHo npose-
pUTb fieiicTBME CCbINOYHBIX CTAHAAPTOB B UH(POPMALMOHHOI cucTeme 06LLEr0 NOb30BAHUA —
Ha ohuLManbHOM caliTe HaLMOHaNbHOro opraHa Poccuiickoii ®eaepauny no ctaHaapTM3auum B
ceTn VIHTepHeT MAKn No exerogHo n3paBaemMoMy WH(OPMaLWOHHOMY yKasatenio «(HaunoHanb-
Hble CTaHAapTbI*, KOTOPbIA ONy6MKOBaH MO COCTOSIHWIO Ha 1 iHBaps TeKyLlero roga, v no cooT-
BETCTBYIOLUM €XeMeCAYHO U3faBaemMbiM UH(POPMALMOHHLIM yKa3aTensam, ony6anKoBaHHbIM B
TeKyleM rogy. ECnv ccbinoyHblil JOKYMEHT 3aMeHeH (M3MEHEH), TO MpU Nofb30BaHUK HaCTOSI-
MM CTaHAapTOM crefyeT pyKOBOACTBOBATHLCS 3aMEeHEeHHbIM (MU3MEHEHHbIM) JOKYMeHTOM. Ecnn
CCbINIOYHbIA [JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOM0XEHNE, B KOTOPOM AaHa CCblKa Ha Hero,
NPUMEHSETCS B YaCTu, He 3aTparusaloLLeil 3Ty CCblIKy.

3 OT60p Npobd

O6bwume TpeboBaHUA KoTH60PY NPo6 — No FOCT P 51592 nTOCT P 51593.

Mpoby oT6MpaloT 06LeMoM He MeHee 400 cmM3419 aHam3a no MeToay A v He MeHee
200 cm3p41a aHann3a no metogam b n B B eMKOCTb, M3rOTOB/IEHHYIO U3 MOIMMEPHbIX
MaTtepuasnios Uu cTekna.

CpoK xpaHeHusi Npobbl BOAbl — He 6onee 24 u.

[Ona yBenuueHns cpoka xpaHeHus nNpobbl 1 AN NpefoTBpaLLeHUss OCaKAeHUs n3
BOAbl KAPOOHATOB KaslbLA (YTO XapakTepHO AN NOA3EMHbIX UKW BYTUNNPOBaHHbLIX BOA)
npo6y NOAKUCASIOT KMCNoTol A0 pH < 2. Mpy onpeAeneHnm XecTkocTh no metoay A noa-
KucneHve NpoBOAAT CONSHONM KMCNOTOR, Mo MeTofy B — consHo nnn a3oTHOM Kucno-
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TOW, NpW Ncnofb3oBaHUK MeTofa B — as30THON kucnotoil. KoHTponb pH npoBogAT no
yHVBEpcanbHON NHANKATOPHO Bymare unm ¢ ucnonb3osaHmem pH-meTpa. Cpok xpaHe-
HWA NOAKNCNEHHON NPo6bl BoAbl — He 6osiee 04HOro Mecaua.

4 KomnnekcoHoMeTpuyeckuin metog (Metog A)

4.1 MeTof 0CHOBaH Ha 06pa3oBaHNy KOMMIEKCHbIX COeAnHeHW TpunoHa b ¢ noxHa-
MU LW EeN0YHO3EeMEeNbHbIX 31eMeHToB. OnpegenexHve NpoBoAaT TUTpPOBaHMEM MNpPOObI
pacTsopom TpunoHa b npu pH = 10 B npucyTcTBUM MHAMKaTOpa. HaumeHblasn onpeje-
naemMas XecTkocTb Bogpl — 0,1 °XK.

Ecnu uccnepgyemasn npoba 6blna nogkucneHa Ans KoHcepsauun unu npoba nmeet
Kucnyl cpefy, TO B aJMKBOTY Npobbl [06aBnAlOT pacTBOp rMapokcupa HaTpus
(cm. 4.3.8) o pH =6 — 7. Ecnm npo6a BoAbl MMeeT CU/IbHOLLE/TOUHYIO Cpeay, TO B a/InK-
BOTY Npo6bl 06aBAT PacTBOp CONSIHOM KMCNOThl (M. 4.3.7) 8o pH =6 — 7. KoHTposb
pH npoBOAAT MO yHMBEpCaNbHOW WHAWKATOPHOW Oymare uamM € UCMOJ/Ib30BaHWEM
pH-meTpa. na yganeHns u3 sogpl Kap6oHat n 6ukapboHaT MOHOB (YTO XapaKTepHO ANl
noA3eMHbIX Uy 6yTUANpPOBaHHbLIX BOA) Nocne o6aBneHns KannksoTe npobbl pacTBo-
pa ConsHOW KNCnoTbl 40 pH =6 — 7 NpoBOAAT €e KunsyeHue uam npogyBsaHne BO34yXoMm
WA NIO6LIM MHEPTHLIM ra30M B TEYEHWE He MeHee NMATU MUHYT ANA yaaneHus yrieknc-
noro rasa. Kputeprem Hanmums B Bofe 3HaUNTENIbHOIO KoNnyecTsa kapboHaToB MOXeT
CNY>XUTb LWEenoYHas peakuus Boabl.

MpucyTcTBMe B BoAe 60nee 10 mr/gaM3nOHOB xenesa, 6onee 0,05 Mr/gM3Kakaoro 13
MNOHOB Meau, kagmMmus, kobanbTa, cBuHLa, 6onee 0,1 Mr/gM3Kaxx40oro U3 MOHOB MapraHua
(1), antoMuHns, UMHKa, KobanbTa, HUKeNs, 0/10Ba, a Takxke LBeTHOCTb 6onee 200° n
NMOBbIWEHHAasA MYTHOCTb BbI3bIBAIOT MPU TUTPOBAHUN HEUYETKOE M3MEHEHWEe OKpacku B
TOYKE 3KBUBAJIEHTHOCTU M NPUBOAAT K 3@BbILUEHWIO Pe3yNbTaToB ONpefeneHns XecT-
KocTn. OpTodhochat- u Kap6oHaT-MOHbI MOTYT OCaXAaTb KasbLmii B yCN0BUAX TUTPOBA-
Hus npu pH = 10.

[na ymeHbLUEeHNS BANSHUA coAepXallnxcs B BoAe UuHKa 40 200 Mr/am3, anoMuHms,
Kagmus, ceuHua ao 20 mr/gm3,xenesa o 5 mr/am3, mapraHua, kobanbTa, Meau, HAKens
fo 1 mr/am3 KanvkBoTe Npobbl 40 BBEAEHMA UHAMKaTOpa A06aBnsatoT 2 cm3 pacTeopa
cynbunga HaTpus (cm. 4.3.6): ANA yMEeHbLUeHUs BANSHUA Mapradua Ao 1 mr/gm3 xene-
3a. antomMuHua go 20 mr/igm3, mean f00.3 mr/gm3n06aBnstoToT6 40 10 Kanenb pactsopa
rmgpokcunamvHa rugpoxnopuga (cm. 4.3.5). MyTHOCTb (B3BELLEHHbIE BellecTsa) npo-
Obl YyCTPaHAIT PUAbTPOBAHNEM Yepe3 MeMOpaHHble (hUIbTPbI C Mopamun guaMeTpom
0,45 MKM unu 6ymaxHble 06e330/1eHHble (UNbTPbI «CUHAS NeHTa». BnusHue uBeTHOCTH
1 Apyrux hakTopos yCTpaHAoT pasbasneHremM npobsl B Xofe aHanm3sa no4.5, ecnv ato
No3BO/IAET ONpeenseMoe 3HauyeHne XeCTKOCTV BOApbl.

MpumMmeyvyaHue — ®uibTpoBaHue NPoGbl MOXET MPUBECTU K 3aHWKEHNIO Pe3ybTaToB
onpefeneHns XXecTKOCTH BOAbl, 0COGEHHO BO/bI C LLLE/TOYHO! peakumeil.

Ecnu melwawoume BANAHUA YCTPaHUTb HEBO3MOXHO, TO OnpejeneHne XecTKoCTu
nNpoBOAAT MeTofamun aTOMHO CNEKTPOMETPUN.

4.2 Cpepctesa u3mepeHus, BcnomoratenbHoe ob6opyaoBaHWe, peakTuBbl,
maTepuarbl

[ocypapcTBeHHbIN cTaHAapTHBIN o6pa3sey (ganee — MCO) no NOCT 8.315 cocTtaBa
eCTKOCTH (06LLEN eCTKOCTN) BOAbl C OTHOCUTE/IbHOW MOrPELLIHOCTLI0 aTTECTOBAHHOIO
3HauYeHus Npu AoBepuUTesibHOK BeposATHOCTU P= 0,95 He 6onee 1,5 %.
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Becbl nabopartopHble ¢ LieHol geneHns He 6onee 0,01 r n HanboNbLLUM Npesenom
B3BelnBaHna 210 rno FOCT 24104.

pH-meTp nto60oro Tuna.

Kon6bl mepHble 2-ro knacca To4HocTn no FOCT 1770.

MuneTkn rpagyvpoBaHHble 2-ro kiacca To4HOCTN no NOCT 29227 wnn NUNeTKn ¢
O/1HOI OTMETKOI 2-ro knacca To4yHocTn no FOCT 29169.

BlopeTkn 2-ro Knacca TOYHOCTM BMecTMMoOcCTblo 25 cm3 u (nnm) 10 cmM3 no
FOCT 29251.

MepHble unnnHapsl (MeH3ypku) no FOCT 1770.

Kon6bl N1ocKoAoHHbIe nin KoHnyeckme no FOCT 25336.

KanenbHuua 2-50 XC no FOCT 25336.

BopoHku nabopatopHble no FTOCT 25336.

CrakaHbl xumMm4yeckme TepmocToiikue no FOCT 25336.

YcTpoiicTBO Ansa hnnbTPOBaHUS NPO6 € UCNOb30BaHMEM MeMOBpPaHHbIX PUNbTPOB.

DunnbTPLl MeEMOpaHHbIe ¢ nopamu guameTpom 0.45 MKM nnv 6ymaxHble 06e330/1eH-
Hble PUNbTPbI KCUHAS NEHTax.

Wkad cywmnbHbIR nabopaTopHbIiA, noaaepXunsatoLwuii TemnepaTypy (80 +5) °C.

Bymara yHuBepcanbHasa nHANKaTtopHas 4719 KOHTpossa pH.

Boga guctunnuposaHHas no FOCT 6709 u (unun) buamctunanposaHHas (soga guc-
TUNNPOBaHHasA. NeperHaHHas NOBTOPHO B CTEK/SAAHHbLIX EMKOCTSAX).

"CO cocTaBa TpuioHa b maccoBoii foneii 2-BoHO ANHATPUEBOI CONM 3TUNEMAMNA-
MUH-MXM'.H'-TBTpaykcycMoli Knucnotel He meHee 99,5 % unn ctaHgapT-TUTp (dhrkca-
nan) TpunoHa B wnu TpunoH B (3TuneHgnamuH-MXbl'.M'-TeTpayKCyCHON KUCNOTbI
AvHaTpueBas conb 2-sogHasn) no FOCT 10652. y.4.a. M x.u.

FCO cocTaBa BOAHOro pacTBopa MOHOB MarHus ¢ OTHOCUTE/bHON NOrPeLIHOCTbI0
aTTECTOBAHHOrO 3HAYEHUS NpuY f0BEPUTENbHOI BeposTHOCTU P = 0,95 He 6onee 1.0 %
NN cTaH[apT-TUTp (dukcaHan) cynbarta (CepHOKUCIOro) MarHus.

CtaHpapT-TnTp (brKcaHan) CoONAHON KNCAOTbI UM @a30THOM KUCNOTbI C MOJIAPHOWA
KOHUeHTpauwueli 0.1 monb/gm3.

NHAMKaTop 3pMOXpOM YepHbIA T (XPOMOreHoBbI YepHblit ET) nan XxpomMoBblii Tem-
HO-CMHUI KNCNOTHbIN (KUCMOTHBIA XPOMOBbIV CUHWIA T).

AmMMoHUsa xnopug no OCT 3773, u.4.a.

Ammunak BogHbIii no FTOCT 3760 (25 %-Mblid), X.4.

Kucnota conaHasa no NOCT 3118, x.4., unv a3oTtHas no FOCT 4461, x.u.

Hatpusa rugpokeng no FOCT 4328, x.u.

Hatpusa xnopug no FOCT 4233. x.u.

Hatpusa cynbcpug no FOCT 2053, u.g.a.

'mppokcunamuHa rugpoxnopug no FOCT 5456, u.4.a. nam x.u.

CnupT 3TUN0BbIN pekTUgKoBaHHbI No FOCT P 51652.

n punmMmedyaHune — ,D.OI'IyCKaeTCFI npUuMeHeHne pyrux peaktmBoB C TEXHUYECKUMU U MeT-
PONOrMYeCKUMN XapakTepuctTnkaMmmn He Xyxxe yKa3aHHbIX.

4.3 TlpuroToBsieHWe pacTBOPOB U UHAMKATOPOB

4.3.1 PactBop TpunoHa b monsipHoii KoHLEeHTpaLun 25 MMmonb/gm3

TpunoH b BeicywmsatoT npu 80 °C B TeueHne AByX Yacos, oTeewnsaot 9.31 r, nome-
LWaT B MepHyt konby BMmecTumocTbio 1000 cm3, pacTBopsitoT B Tennoii oT 40 °C ao
60 °C 6uancTMNIMPOBAaHHO BOAe 1 Noc/e OXNaxAeHns pacTsopa A0 KOMHATHOW TeM-
nepartypbl JOBOAST A0 METKU GUANCTUNNINPOBAHHON BOAON. YCTAHOBKY NONpaBoYHOro
Koa(hhuLMeHTa K KOHLEHTpaLmn pactsopa TpuioHa b (cMm. 4.4), NpUroToBfIEHHOIO U3
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HaBeCKW, NpoBOAAT N0 pacTBopy cynbgaTta marHus (cm. 4.3.2). Pacteop n3 'CO cocTa-
Ba TpuoHa b unu ctaHpgapTt-Tutpa (hrkcamana) TpusioHa b rotoBsATt B COOTBETCTBUK C
MHCTPYKUMER No NpyMeHeHno, pa3basnss ero 4o Tpebyemoil KoHueHTpaumm. Pactesop
TpunoHa b npurogeH AN UCNONb30BaHUA B TEYEHME LWeCTN MecsleB. PekomeHayeTcs
He pexxe 04HOro pasa B MecsL, NPoBepPATb 3HaUYEHNe NONPaBOYHOro KoadduumeHTa.

4.3.2 PacTBOp MOHOB MarHua MONSPHON KOHLeHTpauumn 25 mmons/gm3

PactBop rotoeaT u3 NCO cocTaBa BOAHOrO pacTsopa WMOHOB MarHWs WM cTaH-
papt-tutpa (hmkcaHana) cynbdarta (CEPHOKMCIOr0) MarHns B COOTBETCTBUN C UHCTPYK-
uveil No ero MpUMEHEHU, NP Heob6xoAMMOCTK pa3baBnas A0 TpebyemMoW KOH-
LeHTpauuu.

MpumeyvyaHune — EcAn B UCNONb3yeMbIX CTaHAapT-TuTpax (cuxcaHanax) nnm FCO
COoCTaBa BOAHbIX pacTBOPOB KOHUEHTpauus BewecTtBa BblpaxeHa B HOPMa/ZIbHOCTAX (l/l), MF/AMS,
rm3nT.n. HEOGXO,D,VIMO npoBecTn nNnepecyeT KOHUEeHTpauun sellecTea B MOﬂb/,CI,M3.

4.3.3 BythepHblii pacTBop pH =(1010,1)

Ansa npurotoeneHns 500 cm36ychepHOro pacTeopa B MEPHYI0 K016y BMECTVMOCTbIO
500 cm3nomewyatoT 10 r xnopuga ammoHns, gobasnstoT 100 cmM36MaMCTUNNNPOBAHHOM
BO/AbI 415 ero pactsopeHuns 1 50 cm325 %-Horo BOAHOIo aMmmuaka, TlwartesisHo nepeme-
LUMBAIOT M A,0BOAAT 40 METKV BUANCTUNNNPOBAHHON BOAOI. BydepHblii pacTBop npuro-
[eH 419 NCNO/Ib30BaHNs B TeUeHVe ByX MeCAL,eB Npu ero XpaHeHn B N10THO 3aKpbITON
€eMKOCTW, N3roTOB/IEHHOW 13 MONIMMEPHOro matepuana. PekoMeHayeTcs nepuoanyecku
nepes npuMeHeHunem 6GychepHOro pacTeopa MNpoBepATb ero pH ¢ 1cnonb3oBaHNeEM
pH-meTpa. Ecnv 3HaveHne pH nameHunocb 6onee yem Ha 0.2 eguHuLbl pH, To roToBAT
HOBbI 6ychepHbIii pacTBop.

4.3.4 Nupnkatopbl

4.3.4.1 PacTBOp MHAMKaTOpa

Ana npurotosneHna 100 cm3 pacTBopa MHAMKaTopa B CTakaH BMECTUMOCTbIO He
MeHee 100 cm3nomewaT 0.5 r nHAMKaTopa 3pmoxpom YepHblii T. gobasnsoT 20 cm3
6ychepHOro pacTteopa, TwartenbHO nepemewwvBaroT 1 gobasnswT 80 cm3 3TUNOBOroO
cnupTta. PacTBop npurofieH Ansa Ucnosib30BaHNs B TeYeHWe eCATU CYTOK Npu XpaHeHnn
B TEMHO CTEKNAHHOI eMKOCTU.

JlonyckaeTca BMeCTO MHAMKATOpa 3puUOXpOM YepHblii T NCnonb30BaTh WHAMKATOP
XPOMOBbI/i TEMHO-CUHWI KMCMOTHbIA, pacTBOP KOTOPOro rOTOBSIT aHa0rMYHbIM CMoCco-
60M. CpOK XpaHeHus aTOro pacTsopa — He 60see Tpex MecsaLes.

4.3.4.2 Cyxas cMecCb nHaukaropa

Cyxyto CMeCb MHAMKATOpa roToBAT B cnefytolleli nocnegosaTtensHoctn: 0.25 1 apu-
oxpoma yepHoro T cmewwmBaloT ¢ 50 r xnopuga HaTpus B hapopoBoii CTynke v Twa-
Te/lbHO pacTtupatoT. Cmechb NpurogHa Ans UCrosib30BaHna B TeYeHre 04HOro roga npu
XpaHeHW B TEMHOI CTEKNAHHOW eMKOCTH.

4.3.5 PacTBOp rugpokcunamuHa rmgpoxnopuga

Ana npurotosnenna 100 cm3 pacteopa 1 r rugpokcunamuvHa rugpoxaopuaa
(NH20H HCI) pacteopstoT B 100 cM36uanCTUAIMPOBaHHOWK BoAbl. PacTBop npurogeH
AN5 MCNofb30BaHUs B TeYEHNe ABYX MeCALEB.

4.3.6 PacTBOp cynbtuga Hatpus

[na npurotoBneHns 100 cm3pacTtBopa 5 rcynbcuga Hatpusa Na2S 9H2D nim 3,5
Na2S 5H20 pactBopsitoT B 100 cM3 6MAMCTUANMPOBAHHON BOAbl. PacTBop roToBAT B
[leHb NpoBeAeHNs onpeaeneHunii.
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4.3.7 PacTBOp CONSIHOI KNCNOTbl MONAPHOI KOHUeHTpauumn 0.1 mons/gm3

B mepHyo Konby BMecTMMOocTbio 1000 M3, Hanon0BUHY 3an0IHEHHYO BUANCTUAIN-
pOoBaHHOI BOAOW, HA/IMBAKT 8 CM3CONSHON KMUCNOTbl NA0BOAAT A0 METKN BUANCTUANN-
poBaHHoli BOAo. CpoK XpaHeHUst pactBopa — He 6onee wecTu MecsLes.

MpurotoBneHne pacTBopa KUCAOTbl M3 cTaHAapT-TUTpa (jpukcaHana) NpoBoAsT B
COOTBETCTBMM C MHCTPYKLMEN NO ero NpUroToBAEHNIO.

4.3.8 PacTBop rugpokcua HaTpus MoNapHoi KoHueHTpauun 0.2 monb/gm3

Ana npurotosneHus 1000 cm3pacTBopa BCTakaH NoMeLLatoT 8 r ruapokcuaa Hatpus.
pacTBOpAT B OUANCTUNIMPOBAHHON BOAE, NOC/e OCTbIBAHNA PacTBOP NEPEHOCAT B
MepHYyl0 K06y BMecTumocTblo 1000 cm3 1 AOBOAAT A0 METKU BMANCTUNNNPOBAHHOM
BOA0V. CpOKXpaHeH s pacTBopa BEMKOCTW. U3r0TOB/IEHHON U3 NONMMEPHOro Matepua-
na, — He 6osee WeCTU MeCALEB.

4.4 YcTaHoB/IeHME KO3 puLeHTa NonpaBKy K KOHLEeHTpaLuum pactsopa Tpu-
noHa b

B KoHMYecKyto konby BMecTumocTbto 250 cm3BHOCAT 10,0 cmM3pacTBopa MOHOB Mar-
HUs (cM. 4.3.2). go6asnstoT 90 cM36UANCTUANNPOBAHHOW Bogbl. 5 cM36ydepHoro pac-
TBOpa (cMm. 4.3.3), 0T 5 40 7 Kanenb pacTeopa uHaukatopa (cMm. 4.3.4.1) unm ot 0.05 o
0.1 r cyxoit cmecu nHaukatopa (cMm. 4.3.4.2) 1 cpasy TUTPYHT pacTBOpoM TpuioHa b
(cm. 4.3.1) 4O N3MEHEHMS OKPACKM B 3KBMBASIEHTHOWN TOYKE OT BUHHO-KpAacHoW (Kpac-
HO-thnoneToBoit) A0 CUHEl (C 3e1eHOBaTbLIM OTTEHKOM) NMPY UCMO/1Ib30BAHUN UHANKATO-
pa 3prvoXpoM 4YepHbli T. a NP1 UCNOMb30BaHUN MHAMKATOPA XPOMOBbIA TEMHO-CUHWIA
KNCNOTHbIV J0 cuHen (CMHe-hnoeToBoiA).

PacTtBop TpunoHa b B Hauane TMTpoBaHusa A06aBNAIOT [OBO/ILHO 6bICTPO NPV NOCTO-
AHHOM nepemelnBaHnM. 3ateMm, Korga LBeT pacTBopa HaunHaeT MeHATbCH, pacTBop
TpunoHa b fo06aBNSAOT MeANeHHO. DKBUBASIEHTHON TOYKM AOCTUrAT NPU U3MEHeHUN
oKpalivBaHusA, Koraa LBeT pacTBopa nepectaeT MeHATbCA npu AobaBneHnn kanenb
pacTtBopa TpuioHa b.

TuTpoBaHNe NPoBOAAT Ha (DOHE TUTPOBAHHOW KOHTPOJIbHOW NPo6bI. B KauecTse KOH-
TPO/ILHOM NPO6LI MOXHO MCNO/Ib30BaTb HEMHOIO IEPETUTPOBAHHYIO aHaNN3MpyeMyto
npoby. 3a pe3ynbTat NpUHUMAlOT cpegHeapndmeTnyeckoe 3Ha4eHne pesybTaToB He
MeHee BYX onpefeneHunii.

KoadhdmumeHT nonpaskn K K KOHUEHTpauum pactesopa TpuioHa b BbluMCAAIOT MO
chopmyne

rae V— o6bem pactBopa TpuioHa b. u3pacxogoBaHHbIii Ha TMTpoBaHue, cM3.
10 — o6bem pacTBOopa MOHOB MarHus (cm. 4.3.2). cm3.

MpumeuvaHune — [lpu NpUroToBneHun pactsopos Mo 4.3. 4.4 ponyckaetcs BMeCToO
6MAUCTUANNPOBAHHOI BOAbI UCMO/b30BATH ANCTUTMPOBAHHYIO BOAY, EC/IM ONpeeNieMoe 3Ha-
UeHwue XecTKocTn 6onee 1 ‘XK.

4.5 TMopsgok npoBeAeHus onpeaeneHni
45.1 BbINoHAKT ABa onNpeaeneHus, 41 Yero npoby aHannsnpyemoii Boasl enaT
Ha ABe YacTu.
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4.5.2 B konby BMeCcTMMOCTbi0 250 cM3noMeLLatoT NepByt YacTb a/IMKBOTbI NPO6LI
aHanusnpyemolii Bogabl 06bemom 100 cm3,5cm36ychepHoro pacteopa (cMm.4.3.3). oT 540
7 kanenb pacTtBopa nHgmkatopa (cm. 4.3.4.1) unun ot 0.05 go 0,1 r cyxoli cmecu MHAUKa-
Topa (cMm. 4.3.4.2) nTUTPYIOT pacTBopom TpuaoHa b (cm. 4.3.1), kakonucaHo B 4.4.

4.5.3 BTOpyo 4acTb aIMKBOThI NPo6bl 06bemMoM 100 cM3nomellaroT B KONby BMec-
TUMOCTbI0 250 cM3, fo6aBnAT 5 cM36ychepHoro pacteopa, oT 540 7 Kanesb pacTBopa
nHgukaropa unv ot 0,05 Ao 0,1 rcyxoi cmecu uHgmKarTopa, 406aBAAT pacTBop TPUO-
Ha B. koToporo 6epyT Ha 0.5 cM3MeHbLUe, YeM NOLLI0 Ha NepBoe TuTposaHue (cm. 4.5.2).
6bICTPO ¥ TLWATENBHO NepeMeLLnBatoT U TUTPYIOT (AOTUTPOBLIBAIOT), KaK ONUcaHo B 4.4.

MpumeuvaHnunsn

1 HeueTkoe M3MeHeHWe OKPaCcK UHANKATOPa B 3KBUBA/IEHTHOV TOUKE UK M3MEHeHWe oKpac-
KV Ha cepblil UBET yKasblBaeT Ha MPUCYTCTBME Meluallmnx BewecTB. YCTpaHeHne MellatoLmx
BAMSHWUI — no4.1. Ecnn melualoLne BAUSHAA YCTPaHUTb HEBO3MOXHO, onpeeneHmne XecTkoc-
TV MPOBOAAT MeTO4amMmn aTOMHOW cnekTpomeTpun (CM. pasgen S).

2 Ecnu pacxop pacTtBopa TpunoHa b npesbiwaet 20 cM3npu ncnonb3osaHnmn 61opeTkn BMec-
TUMOCTbI 25 cM31in 9 cm3, unm 10 cM3, TO 06bEM aHaNM3MpPyeMoil Npo6bl yMeHbLIakT, 06aB-
NS B Hee GUANCTUNIMPOBAHHYIO BoAYy A0 06beMa 100 cm3. ANMKBOTY NPO6bl YMEHbLUAT 1 ANs
yCTPaHeHUs BAUAHUA LLBETHOCTU BOAbI.

3 Ecnu pacxop pactBopa TpuioHa b mMeHee 1cM3 mpu MCnonb30BaHWy GIOPETKU BMeCTU-
MocTbio 25 cM3unun 0.5 cm3, unu 10 cm3, To pekomeHyeTcs CMNoNb30BaTh pacTeop TpuioHa b
MOJIAPHOI KOHLeHTpaummn 5 Mmmonb.'am3nnn 2.5 mmonbe/am3. Pacteop TpunoHa bno4.3.1 pas6as-
nsawT B5 nnn 10 pas.

4.6 O6paboTka pe3ynbTaToB onpeaeneHus
4.6.1 >XecTKoCTb BoAbI X, °XK. BbIYMCAAOT No hopmyse

X-MF KV Ymp, )

raeM— koadhduumeHT nepecyeTa, pasHblli 2 CTo, r4eCTp — KOHLEeHTpaums pactsopa
TpunoHa b. monb/m3(MMonb/gm3), (kak npaswio, M =50):
F — MHOXWTeNb pa3basneHns NcxogHol Npoo6bl BOAbI NPU KOHCEPBUPOBaHUN (KaK
npasuno F = 1),
K — KoathuuMeHT nonpasky K KOHLEHTpauunm pactsopa TpunoHa b, BbluncieH-
Hbl1 o chopmyne (1);
— 06bem pacTBopa TpuaoHa b. n3pacxofoBaHHbI Ha TUTpPOBaHWe, CM3;

Vrp— 06beM npobbl BOAbl, B3ATONM 418 aHanm3a, cM3.

4.6.2 3a pesynbTaT U3MEPEHUs NPUHUMAIT cpefHeapumeTUyeckoe 3HaveHue
pe3ynbLTaToB BYX onpeaeneHnii. NpnemnemMocTb pe3ynbTaToB onpesesieHunii oLeHu-
BalOT MCXOAA U3 YC/TOBUA

XK, = Xair, 3
raer — npejen nostopsiemoctu (tabnuua 1);

X. nXX2— pesynbTtaTel onpegenennii no4.5.2n4.5.3, °X.

Ecnun pacxoxpaeHune mexay fiByMA pe3y/nbTaTamy NpesblllaeT yCTaHOBIEHHOE 3Ha-
YyeHune, To onpefeneHne XecTKoCTV BoAbl MOBTOPSAIOT. NPoBEPKY NPUEMNIEMOCTN B 3TOM
cnyyae nposogAt no FOCT P UCO 5725-6 (pa3gen 5).

4.7 MeTponornyeckme xapakrepuctmku

MeTog obecneunsaeT nonyyeHve pesynbTaToB U3MEPEHWU C METPOSIOTNMYECKUMHU
XapaKTepucTukamMu, He NpeBbIIALWMMN 3HAYEHUA, NPUBEAEHHbIX B Tabnuue 1, npu
[oBepuTesnbHO BeposATHOCTU P= 0,95.
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Ta6nunuya 1

paHuLpbl MHTEpBana, B KOTOPOM

[vana3oH n3mepeHuit MOrpeLLHOCTb HaxoAMTCs C flpeAen Mpeaen
\ o NOBTOPSIEMOCTVM  BOCMPOM3BOAW-
XKECTKOCTM XK. K [10BEpUTENBbHOV BEPOSITHOCTBIO K MOCTY R. 5K
P-0.951.40 %X ’
Ot 0.1 go 0.4 BKntou. 0.05 0.05 0.07
Ce. 0.4 0.15 X 0.1 X 0,21 X

4.8 KOHTpO/Nb KayecTBa pe3ynbTaToB U3MepeHuii

4.8.1 CTabunbHOCTb pe3ynbTaToB U3MEPEHUIA B NabopaTtopum KOHTPOMPYOT Mo
FOCT P UCO 5725- 6 (pa3gen 6) ¢ npumeHeHnem FCO wnnu pactsopa NCO coctaBa
XKECTKOCTV BOfbl, B HAMOO/bLUEl CTENEHN OTPaxaroLlwero 3HaueHne XXecTKoCTV aHasu-
31pyeMbIx B nabopatopum Bog,.

4.8.2 MNpoBepKy COBMECTUMOCTW Pe3yNbTaToB W3MEPEHW, NOMYYEHHbIX B ABYX
na6opatopusx, nposogat no FOCT P CO 5725-6 (pa3aen 5).

Ecnun geicTBUTENbHOE 3HAYEHNE XECTKOCTU B 06pasLie CpaBHEHWSA HEN3BECTHO, TO
pe3ynbTaTbl CHUTAIOT COrTacyoLWNMMCA Npy yCIoBun

DKy -K alii s, ()

roeX1, nXX12— pesynbTaTbl UIBMEPEHNIA, NOyYEHHbIE B ABYX NnabopaTopusx. °XK:
R — npepen Bocnpon3BognMoCTUANA3HAUYEHNAXeCTKOCTNO.5(0KM +XK )
(tabnuua 1).
Ecnn peiictBuTenbHoe (ONOPHOE) 3HaYeHWe >XecTKocTM B obpasue cpaBHEHUS
M3BECTHO, TO Pe3yNbTaTbl CYNTAIOT COr/TacyoLLNUMUCA NPU YCI0BUN
VK, - X12l« =K. 5)
roeX1 K12 — pesynbTaTbl U3MEPEHU, NoyYeHHble B BYX abopatopusx. “XK;
— npegjen BOCNpoV3BOAUMOCTY A5 3HAYEHMS XecTkocTu L, (Tabnvua 1):
O — peiicTBUTENbHOE (ONMOPHOE) 3HAUYEHME XKECTKOCTU B obpasLie cpaBHe-
Husa. CK.
MpunmevyaHne - Ecnm B ncnonbsyembix NCO XeCTKOCTb BblpaKeHa B MMOMb/AM3
(Monb/m3), TO HEO6XOANMO NPOBECTM NepecyeT B rpagychl xxecTkocTn no FOCT P 52029’
4.9 OdopmneHne pe3ynbTaToB
Pe3ynbTatbl M3MepeHWii perucTpupyloT B npoTokone (otyete) mo [OCT P
MCO/M3K 17025. B npoTokosne ykasbiBalT NpYMeHseMbI B 1abopartopun meTof no
HacToslleMy cTaHAapTy.
Pe3synbTat n3amepeHuit MoXeT 6bITb NPeACcTaB/eH B BUAe

OK=4)ekK. (6)
rae XX — 3HauveHue XXeCTKOCTU BoAbl, *)K;

[~ rpaHubl MHTepBana, B KOTOPOM JIOrPELIHOCTLONPEAENEHUSXECTKOCTI BOAbI
HaxoAWTCS C AOBepUTenbHON BeposiTHOCTbI0 P =0.95 (Tabnuua 1).

1, 3HauyeHMe XeCTKOCTV BOfbl, BbIPAKEHHOE B MMOJIb/AM', YUC/IEHHO PABHO 3HAYEHUIO, Bbl-
paxeHHOMYy B ‘XK.
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5 MeTofbl aTOMHOW cnekTpoMeTpuu

5.1 OnpegeneHve XecTKOCTU BOAbl MeTOAOM W3MEpPEeHWs KOHLUeHTpauwui
MOHOB Ka/ibLMsi U MarHus niaMeHHon aTOMHO-abCopOLMOHHON cnekTpomeTpue
(meTopg B)

MeTo/ 0CHOBaH Ha N3MepeHn Pe30HAaHCHOTO MOr/IoLLeHNsA cBeTa CBO6OAHbIMY aTo-
MaMmn XMMUYECKNX 3/1IEMEHTOB MarHnsa 1 KanbLus npu NpoxoXxaeHun ceeTa yepes atom-
HbIi map uccnegyemoro ob6pasua, obpasywwuiica B nnameHu. [Ons ycTpaHeHus
MelawLWmnx BAWAHWUI B aNMKBOTY Mpobbl 06aBNAIOT X10pUA NaHtaHa uan Xnopug
uesus.

5.1.1 OT60p Npo6 — B COOTBETCTBUYM C pasgenom 3.

5.1.2 CpeacTtBa M3MepeHUs, BCcnomoratenbHoe obopygoBaHue, peakTusbl,
mMaTepuarsbl

Becebl, nabopatopHas v MepHas nocyaa, BcnomoraresibHoe 060pyfoBaHue, matepu-
anbl. BOga 6MANCTUNNANPOBAHHASA, COMAHAsA UM a30THasA KUCNOTbl — N04.2.

ATOMHO-a6CcopOLMOHHBIV CNEKTPOMETP, HACTPOEHHbI NYCTAHOB/IEHHbI BCOOTBET-
CTBWM C PYKOBOACTBOM (MHCTPYKLMEit) no akcnayaTaummn, 060pyA0BaHHbIA 415 UCNOMb-
30BaHWs NiaMeHn BO3AyXx-aleTu/ieH WM 3akvcb a3oTa-aueTuseH. n1amnoi ¢ nosbiv
KaToAoM AN onpefeneHnsa KasibLuua n MarHus.

n punmMmedyaHune -— MNnama 3akucb asoTa-aueTnneH pekoMmeHayeTca NpUMeHsATb, ecnn
cocTaB NpPo6 CNOXHbI/ UM HEM3BECTHbIN, a Takxe A/1s1 Npo6 C BbICOKMM cofepxaHmem docga-
TOB. CyﬂdeaTOB, MNOHOB a/TlOMUHUA NNN KPEMHUA.

FCO cocTaBa BOAHbIX PACTBOPOB MOHA MarHuWs U MOHa KanbLusi C OTHOCUTENbHOW
NOrPeLUHOCTbI0 aTTECTOBAHHbIX 3HAYEHNI MacCOBbIX KOHLeHTpaLuuii He 6onee 1% npu
[oBepuTesnbHoii BepoATHOCTM P - 0,95.

NaHTaH xnopucTbii cemmBogHbli, LaCl3 7H.O wnu okeng naHTana La20r x.4.. ecnm
MCNosb3yT BO3AYLWHO-aLeTUIEHOBOE NaMs, Unu Lesuii xnopucteliii CsCl. x.4.. eciu
MCNONb3YIOT Niams 3aKucb a3oTa-aLeTuieH.

3akuck asora.

Bosayx cxaTtblli no FOCT 17433.

AueTtnneH no FOCT 5457.

5.1.3 MpuroTtoBsieHne pacTsopoB

5.1.3.1 PacTBOp X/10pMnAa naHTaHa, MaccoBoOW KOHLeHTpaLmu naHTaHa 20 r/gm3

AnanpurotosneHna 1000 cm3pacTeopa 24 r okcmaa naHTaHa Mme/1IeHHO M OCTOPOXXHO
pacTBopsloT B 50 CM3KOHLEHTPUPOBAaHHOI CONMAHON KMCNOTbI, B36aNThiBas 40 pacTBo-
peHuns oKcuga naHTaHa, pacTBop NMepPeHOCAT B MEPHY0 Konby BMecTuMocTbio 1000 cm3
N A0BOAAT A0 METKU GUANCTUNNMPOBAHHOV BOAOW Unn 54 rxnopuaa naHtaHa pactBops-
10T BOT 500 80 600 Mn1 pacTBOpa CONSHON KUCNOThI (CM.4.3.7), NEPEHOCAT B MEPHYHO KO-
6y BMecTumMocTblo 1000 cmM3 1 OBOAAT A0 METKM PACTBOPOM COJISAHOM KMCNOTbl. Cpok
XpaHeHus pacteBopa — He 6onee Tpex MecsLes.

5.1.3.2 PactBOp xn1opuja Le3nsi, MaccoBOi KoHLUeHTpauumn uesus 20 r/igm3

[Ansa npurotoBneHus 1000 cm3pacTBopa B MEPHYI K016y BMecTumocTbio 1000 cm3
nomeuatot 25 r xsopuga Lesvs u AOBOAAT A0 METKM pacTBOPOM COJIAHON KUCOTbI
(cMm. 4.3.7). Cpok xpaHeHusi pacTBopa — He 6osiee Tpex MecsiLes.

5.1.3.3 OCHOBHOIi pacTBOp Ka/ibLusa-MarHusi

[na NpuroToBneHNs OCHOBHOIO pacTBopa KaslbLys-MarHusi MaccoBol KOHLIeHTpaLumumn
Kanbumsa 20 mr/gm3un marHua 4 mr/gm3B MepHyto Konby BMecTuMocTbio 1000 cm3nuneT-
Koli BHocaT 20.0 cm3TCO cocTaBa BOAHOIO pacTBopa KasbLns MacCoBOW KOHLEHTpa-
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uun 1r/am3n 4,0 cm3MrCO cocTaBa BOAHOIO pacTBOpa MarHnsi MaccoBOW KOHLLEHTpaLmm
1 r/amM3 1 [OBOAAT A0 METKM PacTBOPOM CONSHOW kucnotel (cm. 4.3.7). [onyckaeTcs
roTOBUTb OCHOBHOI pacTBOp KanbLWA-MarHus ¢ ApyrmmMmun 3Ha4eHnsMy KOHLeHTpaLuui
MNOHOB KafbLMs 1 MarHusi, B HaMbo/bLLUEei CTENEHN OTpaXKakLL MK COCTaB aHann3upye-
MbIx BoA. CpOK XpaHeHus pacTBopa — HO 60see ABYX MeCSLEB.

5.1.3.4 T[pagyvpoBOYHbIE PACTBOPbLI Ka/IbLUMA U MarHms

B ceMb MepHbIx k0n6 BMecTUMOcTbio 100 cm3p06aBnsatoT 10 cM3pactBopa xiopua
naHTaHa (cm. 5.1.3.1). ecnivm ucnonb3yloT BO3AYLIHO-aueTuneHoBoe nnams, uny 10 cm3
pacTtBopa xnopuga uesus (cm. 5.1.3.2). ecnum UCnonb3yoT NiamMsa 3akncb asoTa-aLeTu-
NIeH; 3aTeM B LECTb MEPHbIX KO/16 406aBASAT HE06X04MMbI 06BEM OCHOBHOI0O PacTBo-
pa Kanbuusi-marHus (cm. Tabnuuy 2). B cebMyto Konby ero He 06aBAsAOT (XxonocTol
pacTeop). [loBOAAT COAEPXKMMOE BCEX CEMU KONG 0 METKMN paCTBOPOM COJISIHOW KUC/0-
Tbl (cM. 4.3.7). CpoKXpaHeHus pactBopa— He 605ee 04HOro mecsua.

MpuMepbl NonyYaeMbIX KOHLEHTpaLWi rpagypoBOYHbIX PACTBOPOB KaslbLms U Mar-
HWUA NpuBefeHbl B Tabnuue 2.

Ta6bnunuye 2

OBGbEM OCHOBHOIO PACTBOPA KaslbLsi-MarHusi, M3

MaccoBsas
KOHLIEHTpaLyisi, MIY)
HenTpa s 0 5 10 15 25 50 75
VloHOB Kasibuus 0 1.0 2.0 3.0 5.0 10 15
VoHoB marHusa 0 0.2 0.4 0.6 1.0 2.0 3.0

5.1.4 MoAarotoBKa cnektpomeTpa

5.1.4.1 ATOMHO0-a6COPOLMOHHbIA CNEKTPOMETP roTOBAT K paboTe B COOTBETCTBUN C
PYKOBOZACTBOM (MHCTPYKLME) No akcnayatauum. 3HayeHnst aHanmTUYecknx AnMH BOMH
COCTaBNAKT ANA KaNbuma 422.7 HM. 4115 Mariusa 285.2 Hw.

5.1.4.2 TpagyvpoBKa cnektpomeTpa

B cooTBeTCTBUM C PYKOBOACTBOM (MHCTPYKLMEN) MO aKchayatauumn cnekrpomerpa
rpagyvpoBOYHbIE PACTBOPLI PACMbLIIAIOT B NJIAMEHN TOPESIKN Y PErMCTPUPYIOT NorsioLe-
HMe KaXA0ro afieMeHTa Ha aHaIMTUYeCKOW A /INHE BOJHbI. B npomexyTkax Mexay rpasy-
MPOBOYHbLIMK pacTBOpPaMn PeKOMeHAyeTCs BBOAUTb PacTBOP COJMAHOW KWCMOThI.
pagyvpoBOYHbIE 3aBUCMMOCTN abCcopbLmUN KanbLna 1 MarHns OT UX COAepXKaHns B rpa-
OYVPOBOYHbIX pacTBopax ycTaHas/IMBAKT MO cpefHeapuPMeTUHECKUM 3HaYEeHUAM
pe3ynbTaToB TPex U3MepeHuin AN Kaxoro rpafyvpoBOYHOro pacTeopa 3a BblYETOM
cpefHeapuMeTNYeCKOro 3HayeHuss pesynbTaTa Tpex W3MepeHwuli  X00CToro
pacTeopa.

5.1.4.3 KOHTpO/nb CTAabWU/IbHOCTH FPaLyMpOBOYHbIX 3aBMCMMOCTEN NPOBOAAT Yepe3
Kakable fecaTb Npob, NoBTOPSAS U3MEpPEeHue O4HOMo U3 rpagyMpoBOYHbLIX PACTBOPOB.
Ecnvn usamepeHHas KoHUEHTpauusa 3Toro rpagyvMpoBOYHOro pactsopa OT/inyaeTcs ot
AelicTBUTENbHOI 60/1ee Yem Ha 7 %. TO rpafyvpoBKy NOBTOPSIOT.

5.1.5 lMoaroTtoBka Npob Ans aHanusa

B mepHble Konbbl BMecTuMocTbio 100 cm3BHOCAT no 10 cm3pacTeopa xaopuaa faH-
TaHa, ecniv UCMoNb3ylT BO3AYLLUHO-aleTuI1eHoBoe nnams, uam 10 cm3pacTtsopa X/10pu-
Aa uesns, ecnvm MCnonb3ylT nnamsa 3akucb asoTa-aueTuneH. 3atem [J06aBnsaloT
anukKBoTy NPo6bl BOAbI (Kak Npasuno, He 6onee 10 cm3) 1 A0BOAAT [,0 METKM PACTBOPOM
CONISIHOW KucnoThbl (cm. 4.3.7).
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Ecnu namepeHHoe cofepxXaHue KasbLusa Uam marHust B uccnepyemoii npobe Bbille
MaKCVMasibHbIX 3HAYEHWUI, YCTAaHOBJIEHHbIX MPU rpajynpoBKe cnekTpoMeTpa, To Afs
onpegeneHnii ICNOMb3YHT YMEHbLUEHHbI 06BbEM aHa/IM3MPYeMOii NPoo6bI.

MpumeyvaHune— Mpu npurotoBneHnn pacteopos no 5.1.3 — 5.1.5 pgonyckaetcs
Mcnonb3oBaTh MEPHbIe KOMIObl MeHbLUEel BMECTUTENbHOCTH, MPONOPLNOHANbHO YMEHbLUAA 06be-
Mbl MPUMEHSAEMbIX PACTBOPOB 1 a/TMKBOT.

5.1.6 MNopafok npoBefeHUs onpegeneHns

5.1.6.1 BcCOOTBETCTBUM C pyKOBOACTBOM (MHCTPYKLME) MO 3KCMyaTauum CnekTpo-
MeTpa B Hero BBOAAT aHa/I3MpyeMble pacTBOpbl, NOAroTOB/EHHbIe M0 5.1.3.4. aB npo-
MeXyTKax MexAy HUMW— pacTBOP COMAHON KucnoTel (cM. 4.3.7). OnpepensioT
NnorfoLeHne Kaxkaoro afieMeHTa npu aHaIMTUYeCcKoi f/INHE BOJHbI.

5.1.6.2 OAHOBPEMEHHO MPOBOAAT XO/10CTOM OMbIT, UCMOMb3YS Te e peakTVBbl U B
TeX e KonmyecTBax, 4To 1 Npu NoAroToBke Npo6 no 5.1.5. 3amMeHnB nccnenyemblii 06b-
eM aHann3npyemoii Nnpobbl 6UANCTUANNPOBAHHOW BOAON.

MpumeyaHne — Tpu npurotosneHnn pactsopos no 5.1.3 — 5.1.6 BMecTo pacTsopa
CO/ISIHOW KMCNOTbI A0MYCKAeTCA NCMONb30BaTh PACTBOP a30THON KUCMOTbl MOISIPHOW KOHLEeHTpa-
uumn 0.1 monb/am3.

5.1.7 O6paboTKka pe3ynbTaToB onpeaeneHus

Mo rpafyvpoBoYHOli 3aBUCUMOCTH (CcM. 5.1.4.2), B TOM yucfe C UCMO/Ib30BaHNEM
nporpamMHOro obecneyeHnss cnekTpomeTpa, onpeaensT MaccoBble KOHLEeHTpauum
KaslbLMsi U MarHus B UCCreflyeMblX pacTBopax U B XO/I0CTOM pacTBOPE U BbIYUCNAOT
cofepxaHne kanbumsa n MarHusa B npobe, yunTbiBad pasbasiieHne npobbl U 3Ha4YeHue,
Nnosly4eHHOoe B OMbITe C X0/I0CTbIM PACTBOPOM.

XKecTkocTb BoAbI XK, °XK. BbIUMCNAOT No hopmyse

X =2 (C,ICn)-FeVV,, @)
rae C,— MaccoBasi KOHLEeHTpaLus afeMeHTa B Npo6e Bofpl, onpejesieHHas no rpagyu-

POBOYHOI 3aBUCUMOCTH, 38 BbIYETOM pe3y/ibTaTa aHannsa Xon0cToro pacTBo-
pa. mr/gm3;
C.3— MmaccoBas KOHLUEeHTpauus afieMeHTa, Mr/gM3, YyucneHHo pasHas ero 1/2 mons;
F— MHOXuTenb pazbasneHns NcxogHol Npo6bbl BOAbI NPU KOHCEPBUPOBaHUN (KaK
npasuno. F=1);
V  BMeCTMMOCTb KO/Obl, B KOTOPOI MPOBOAWAN NOATOTOBKY NPo6kI, N0 5.1.5, cm3;
Vn— o06beM npobbl BOApI, B3ATOW AN1A aHanm3a, cm3
5.1.8 MeTposiornyeckune xapakrepuctukn
MeTog obecneunBaeT nNonyvyeHne pesynbTatoB U3MEPEHUA 31eMeHTOB (KanbLus 1
MarHus) c METPOIOrMYECKNMU XapaKTepPUCTUKAMM, HE MPEBbLILLIAIOLLUMN 3HAYEHWIA, Npu-
BeJleHHbIX BTabnmue 3, npy A0BepUTENbHON BEpPOATHOCTM P = 0.95.

Ta6nunuya 3

o paHuLpl HTEpBana, a KOTOpOoiA
AanasoH usmepenyii NOrpeLUHOCTb 3MEPEHVISt HaxoauTcs Mpepen Mpeaen
KOHLieHTpaLmn o NMOBTOPSIEMOCTV  BOCTPOV3BOAVIMOCTU
ANEMEHTOB, C, MI/M3 C loBEepUTENbHOV BEPOSTHOCTBLIO T, Mram3 R. /o3
s P =0,95. 1 b. mr/gm5 ! :
Ot 1.0 go 50BK/tOY. 01 C 01 C 0.14 C
Cs. 50 0,07 C 0.07 C 01 C
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5.1.9 KoHTponb kayecTBa pe3ynbTaToB onpegeneHwin — no 4.8. Bmecto CO
cocTaBa >XeCTKOCTW BOfAbl MOXHO ucnonb3oBatb TCO cocTaBa BOAHbIX PacTBOPOB
MWOHOB MarHua n Kanbumns. 3HauveHus npenenos NOBTOPAEMOCTU U BOCNPONU3BOANMOC-
TW — BCOOTBETCTBUM C Tabnumueii 3.

5.1.10 OdpopmneHue pe3dynbtaTtoB — Mo 4.9. 3HaueHne [BbIYUCAAT Mo hopmyne
A=Js(AalC,)2, ®)

roef, — rpaHulbl MHTepBasa, B KOTOPOM MOrPeLlHOCTb U3MepeHUs 3f1eMmeHTa B npobe
BO/bl HAXOAUTCS C LOBEPUTENbLHON BeposATHOCTb0 P =0.95, mr/gm3 (cM. Tab-

nuy 3);
C/1— maccoBasi KOHLeHTpaLms afiemeHTa, Mr/am3. YACieHHO paBHas ero 1/2 monsi.

MpumevyaHne — Bcnyyae HEOH6XOAMMOCTM pacyeTa XeCTKOCTW BO/bl C y4eToM cofep-
XaHus 1 ApYyrux Weno4YyHo3eme bHbIX 31eMEHTOB onpejesieHne NOHOB CTPOHLMA NPOBOAAT MO
FOCT 23950. 6apusa — no FOCT P 51309. BbluncneHne n opopmnaeHme pesynbtatos — no5.2.

5.2 OnpefeneHne XecTKOoCTU BOAbl MeTOAOM W3MepeHWs KOHLUeHTpauuii
MOHOB LLLEe/I0OYHO3EeME IbHbIX 3/1EMEHTOB aTOMHO-3MUCCUOHHON cnekTpoMeTpuei
C VHAYKTMBHO CBA3aHHOW nna3moii (metog B)

5.2.1 OnpegeneHve cogepxaHuns B npobe BOAbl MOHOB LLEeN0YHO3EMESbHbIX 3/1e-
MEeHTOB (MarHus, KanbLus, cTpoHums, 6apus) nposogat no FOCT P 51309.

XecTkocTb Bogbl XK. °XK. BbluUCAAT Mo hopmyne

X=£(C,/C*), %)

rpe C,— MaccoBas KOHLUEeHTpauus anemeHtTa B npobe BoAbl, onpefesieHHas no
FOCT P 51309. mr/gm3;

Ca— MaccoBas KOHLEeHTpaLms afiemeHTa, Mr/gm3, YNC/IeHHOo paBHas 1/2 ero monsi.

5.2.2 KOHTponb KayecTBa pe3y/bTaToB M3mepeHuii — no 4.8. Mpu 3TOM BMECTO
'CO cocTaBsa »eCTKOCT1 BOAbl MOXHO ncnosib3osaTk TCO cocTaBa BOAHbLIX PacTBopoB
WOHOB MarHus, KanbLus, 6apus, CTPOHLMSA; 3HAYEHUs NpeaesnioB NOBTOPSAEMOCTH (CXO-
aumocTu) n Bocnpoussogumoctn — no FOCT P 51309 (Tabnuua 4).

5.2.3 OdopmneHne pedynbtaToB — N0 4.9. 3HayeHne [BblUnCASOT No hopmyne

L=~(001iiC//C<a)2, )

rge 8— rpaHuubl MHTEpPBana, B KOTOPOM OTHOCUTE/IbHAA MOrPeLHOCTb onpeseseHns
3fleMeHTa HaxoAMTCs C AOBepuTesnbHOW BeposaTHoCcTbio P = 0.95 no MOCT
P 51309 (tabnuua 3), %;
C,— MaccoBas KOHLUeHTpauus afnieMeHTa B npobe BoAbl, onpegeneHHas no rOCT
P 51309. mr/am3;
Cii— mMaccoBasi KOHLeHTpauus afileMeHTa, Mr/gmM3, YyncneHHo paBHas ero 1/2 mons.
5.2.4 TNpwv KOHUEeHTpauun B Npo6e BoAbl MOHOB CTPOHUUS 1 6apusa meHee 10 % (cym-
MapHO) 06LLero cogep)xaHus We04H03eMe bHbIX 91EMEHTOB A0NYCKAETCA HE YUUTbI-
BaTb COlePXXaHve CTPOHLMA 1 6apusi Npy pacyeTe XXeCTKOCTU BOfpbl.
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