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FOCT 31954—2012

MNpeaucnosue

Lienn, ocHOBHbIE NPUHLMMEI M OCHOBHOWM NOPAAOK NpoBeAeHUA paboT No MeXrocyapcTBEHHOW cTaHaap-
Tusauum yctaHosneHol FOCT 1.0—92 «MexrocyaapcTeeHHas cuctema ctaHgaptusauum. OCHOBHbIe NONOXe-
Husa» wn  TOCT 1.2—2009 «MexrocyaapcTBeHHaa cucteMa  crTaHgaptusauun. CTtaHpapThl
MeXrocyapCcTBeHHble, Npasura u pekomeHaaunm no MexrocyaapcTseHHon ctaHgapTusauumu. MNpaeuna pas-
paboTkun, NPUHATUSA, NPUMEHEHUS, OBHOBMEHUA U OTMEHbI»

CBegeHus o cTaHpapTe

1 NOArOTOBNEH O6iecTBOM c OrpaHU4eHHON OTBETCTBEHHOCTLIO «[POTEKTOP» COBMECTHO € 3aKpbl-
TbIM aKLMOHEpHBbIM 06WwecTBOM «LieHTp uccneaosaHua U KOHTPONA BOAbI»

2 BHECEH ®eaepanbHbIM areHTCTBOM NO TEXHUYECKOMY perynuposaHuio u meTpororun(PocctanaapT)

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3auun, MeTponorm u ceptudukaumm (no
nepenucke, npotokon ot 3 aekabps 2012 r. Ne 54)

3a npuHaTune cCTaHgapTa nporosiocosanu:

Kpatkoe HaumeHoBaHWe CTpaHbl Kop ctpaHbl no CokpaleHHOe HauMeHOBaHWe HaLMOHANBLHOTO OpraHa
no MK (MCO 3166) 004—97 | MK (MCO 3166) 004—97 no CTaHgapTu3aLmm
Apmenunsi AM MunakoHomuku Pecnybnukn Apmennst
Benapycb BY loccranpapt Pecnybnuku benapycb
KasaxcraH KZ locctanpapt Pecny6bnukn KaszaxcraH
KblpreiacraH KG KbiprelactangapT
Mongosa MD MonaoBa-Ctangapt
Pocceuiickas ®egepauus RU Poccrangapt
TapxukncTaH TJ TagxvkcTangapT
YabekucraH Uz YactaHgapt

4 BHacToseM cTaHAapTe y4TeHbl OCHOBHbLIE HOPMAaTUBHBIE NONOXEHUA MeXAYHapPOAHbIX CTaHAAPTOB
ISO 6059:1984 Water quality — Determination of the sum of calcium and magnesium — EDTA titrimetric
method (KayecTso Boabl. OnpegeneHne cyMMapHOro coaepXkaHusi Kanbuvst U MarHua. TUTpumeTpudeckuin
mMeTod ¢ npumeHeHvem OATA), I1SO 7980:1986 Water quality — Determination of calcium and
magnesium — Atomic absorption spectrometric method (Kauectso Boabl. OnpeaeneHne kanbuma U MarHus.
ATOMHO-ab6CcopOLMOHHEIN CNEeKTPOMETPUYECKUIA MeToq).

CreneHb cooTBeTCTBUA — HeakBuBaneHTHaA (NEQ)

CTangapT noaroToBneH Ha ocHose npumeHeHua FOCT P 52407—2005

5 lMpukasom PegepansHOro areHTCTBa No TEXHUYECKOMY PEerynmpoBaHuio U MeTponorun ot 12 aekabpsa
2012 r. Ne 1899-cT MexxrocygapCcTBeHHbIN cTaHAapT BBEAEH B ASUCTBUE B Ka4eCcTBe HaLuUoHannbHoro ctaHaap-
Ta Poccuiickoir Pegepanmm ¢ 1 aHBapsa 2014 r.

6 BBEJEH BMEPBbIE

UHpopmayus 06 usMeHeHUSIX K HacmosieMy cmaHdapmy nybiiukyemcsl 6 exe200Ho uzdasaemMom
UHbOPMAaUUOHHOM yKaszamerie «HayuoHanbHbie cmaHdapmel», a MeKcm usMeHeHUl U ronpagok — 8 exemMe-
CAYHO uz0agaeMoM UHOPMaLUOHHOM yKasamere «HayuoHanbHble cmaHdapmei». B ciiyyae nepecMompa
(3ameHbl) unu ommeHsl Hacmosiuie2o cmaHdapma coomeememeyiouiee yeedomrieHue 6ydem ornybiuKo8aHo
8 eXXeMecsIYHO U30asaeMoM UHPOPMAULOHHOM yKkaszamerne «HauyuoHarnsHbie cma+Hdapmai». Coomeemcmey-
towast uHghopmayusi, yeedoMITeHUe U MeKCmbl paMeLaromces makxe 6 uHghopMayuoHHol cucmeme obue2o
nonb308aHUsi — Ha oghuyuaisHoM calime ®edeparnibHO20 a2eHMCMea 1o MexXHUYECKOMY peaysiupo8aHuio U
Memporsiozuu 8 cemu MHmepHem

© CraHgapTtuHgopm, 2013

B Poccuiickoii degepaliym HacTOALWMI CTaHAAPT He MOXeT 6bITb NOMHOCTLIO UMW YaCTUYHO BOCMPOU3-
BeAEeH, TUpaXUpOoBaH U pacnNpocTpaHeH B KavecTBe oduunanbHoro nsgaHuna bes paspelueHus PegepansHoro
areHTCTBa Nno TEXHUYECKOMY perynmpoBaHunio 1 MeTposiorum
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BBeneHue

KecTkocTb BOAbI SABNSIETCA OQHUM N3 OCHOBHbIX NMoKasaTenein, XxapakTepusyoLwmm npuMeHeH1e BoAbI B
pasnuyHbIX OTpacnsx.

XKecTKOCTbo BOAbI Ha3bIBAETCH COBOKYMHOCTL CBOMCTB, 0BYCNOBMNEHHBIX COAepXXaHNeM B HEN LLie TOYHO-
3eMerlbHbIX 3[1IeMEeHTOB, NPEUMYLLECTBEHHO MOHOB KarnbLMs U MarHus.

B 3aBrcnMocTur 0T pH 1 LWenoYHOCTM Boabl )KeCTKOCTb Bhille 10 XK MoxeT Bbi3biBaTb 0bpazoBaHue Lwina-
KOB B pacripefenutenbHon cucteMe BOAOCHABXKEHNS U Hakunu Npyu HarpeeaHu. Boaa XXeCcTKOCTbI0 MeHee
5 XK MoxeT okasblBaTb KOPPO3UOHHOE BO3AENCTBUE Ha BOAOMNPOBOAHbIE TPYObI. )KeCcTKOCTb BOAbl MOXEeT BMuU-
ATb 1 HA NPUMEHAEMOCTb ANA NOTPeBNeHMs YenoBEeKOM C TOYKU 3PeHUsi ee BKYCOBbIX CBOMCTB.

MpK KOMMNEKCOHOMETPUUECKOM (TUTPUMETPUYECKOM) ONpPeaerieHNA XXECTKOCTU UOHbI arntoMUHUS, Kaa-
MUsi, CBUHLA, Xenesa, kobaneTa, Meau, MapraHua, ofiosa U LWHKa BIUSIIOT Ha YyCTaHOBMNEHUE SKBUBANEHTHON
TOYKM U MeLaloT onpeaeneHunio. MoHel optodocdaTta u kapboHaTa MOryT OcaXaaThb KarbLMi B YCIIOBUSIX TUT-
poBaHus. OnpeaeneHnio MOryT Takke MellaTb HEKOTOpble opraHMdeckue BewlecTea. Ecnu mewsatowwee Bnus-
HME HEeBO3MOXHO YCTpaHUTb, onpeeneHne >XeCcTKOCTU peKkoMeHAyeTCA NPoBOoAUTL MeTodamMu aTOMHOM
crnekTpomMeTpun.

HacToawun ctaHaapT npegycmaTpuBaeT UCNONb3oBaHWE pasnnYHbIX METOAOB OMpeaesieHUs XXeCTKOC-
TV BOAbI C YY4E€TOM NPUBEAEHUA KONMMYECTBEHHOW XapaKTepUCTUKUN >KeCTKOCTU BOAbl (€ANHULIbI )KECTKOCTU)
yepe3s rpagycsl xectkoctu (°XK) no FOCT 31865.
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M E XTIOGCYpAPGC CT BETUHHUB # C TAHQAOAPT

BOJOA NMUTbEBAA
MeToabl onpeaeneHus XeCcTKoCTU

Drinking water. Methods of hardness determination

Nara BBeaeHna — 2014—01—01

1 O6nacTb NpUMeHeHuA

HacToswwmin ctaHgapT pacnpocTpaHsaeTcs Ha NPUPOoAHbIE (MOBEPXHOCTHBIE U MOA3EMHbIE) BOAbI, B TOM
yncne BoAbl UCTOYHUKOB NUTLEBOTO BOAOCHABXEHUSA, a Takke Ha MUTLEBRYIO BOAY, B TOM YUcne paccacoBaH-
HYI0 B EMKOCTU, U YCTaHaBNMBaeT cneayowwmne Metoabl onpeaeneHns XecTkocTU BoAbI:

- KOoMMreKkcoHoMeTpudyeckuii metog (metog A);

- MeTo/ibl aTOMHOMW cnekTpomeTpun (Metoasl 5 n B).

MeTop B npumeHaA0T Ana onpeaeneHns MacCoBO KOHUEHTPaLUN MOHOB KanbLUs U MarHusi.

MeToa B siBnsietca apbuTpaxkHbIM MO OTHOLLEHWUIO K APYrMM MeTodaM onpeaerneHuns XXeCTKOCTU.

2 HopmaTvBHbIe CCbINKKU

B HacTosiLeM cTaHaapTe UCMOMb30BaHbl HOPMaTUBHLIE CChISIKM Ha cneaytolme MexrocyaapcTBeHHble
cTaHgapThl:

FOCT 17.1.5.05—85 OxpaHa npupoasbl. Flugpocdepa. O6lme TpeboaHus koT6opy Npob noBepxHOCT-
HbIX 1 MOPCKMX BOA, NbAa U aTMochepHbIX 0caaKkoB

FOCT 1770—74 (ISO 1042—83, ISO 4788—80) lMNocyoa mepHas nabopaTopHas CTeKNAHHas.
LinnuHapel, MEeH3YpKU, konbbl, Npobupki. TexHNnYeckue ycrnosus

FOCT 2053—77 PeakTuBbl. HaTpuii cepHUCTBIN 9-BoAHBIA. TeXHUYeCKUe YCroBust

FOCT 3118—77 PeakTusbl. Kucnota conaHas. TexHuueckne ycroBus

FOCT 3760—79 PeakTuBbl. AMMUaK BOAHLIA. TeXHUYeckue YCroBus

FOCT 3773—72 PeakTubl. AMMOHWIA XNOPUCTBIA. TEXHUYECKUE YCITOBUSA

FOCT 4233—77 PeakTuBbl. HaTpuii XnopucTblit. TexHu4eckue ycrnosusi

FOCT 4328—77 PeakTuBbl. HaTpusi ruapookmck. TexHu4eckne ycnosusi

FOCT 4461—77 Peaktusbl. KnucnoTa azoTHas. TexHu4eckue ycrnosus

FOCT 5456—79 PeakTtuBbl. MMapokcunamunHa rugpoxnopua. TexHuyeckue ycnosus

FOCT 5457—75 AueTuneH pacTBOPEHHBIN U rasoobpasHblii TEXHUHECKUA. TeXHUYECcKe YCnosus

FOCT 6709—72 Bopga anctunnupoBaHHas. TexHU4ecKue yCrnoBus

FOCT 10652—73 PeaxtuBbl. Conb anHaTpuesas atuneHgnamunH-N,N,N',N-TeTpaykcycHon KACMOTbI
2-sogHas (TpuroH B). TexHnyeckue ycrnosus

FOCT NCO/M3AK 17025—2009 O6Lwwme TpeboBaHWUA K KOMMNETEHTHOCTM UCMbITaTeNbHBIX U KannGpo-
BOYHbIX NabopaTopuii

FOCT 17433—80 lMpombiwneHHas YuctoTa. CxaTblh Bo3ayX. Knacchl 3arpsisHeHHOCTH

FOCT 18300—87 CnuvpT STUMNOBLIA PEKTUPUKOBAHHBIA TEXHUYECKNA. TeXHUYEeCKMe ycrioBusi

FOCT 23950—88 Bopga nutbeBasi. MeToq onpeaenenns MaccoBO KOHLEHTpaUMM CTPOHLNS

FOCT 25336—82 MMocyaa nobopyaosaHne nabopaTopHble CTeKNsAHHbIE. TUMbl, OCHOBHLIE NapameTphbl
1 pasmepbl

rOCT 29169—91 (MCO 648—77) Mocyna nabopaTopHas cTeknsiHHas. MuneTku ¢ ogHOM OTMETKOM

WU3panne odmumanbHoe
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FOCT 29227—91 (UCO 835-1—81) Mocyaa naboparopHasn cTeknsiHHasA. MuneTku rpagynpoBaHHbIe.
YacTb 1. Obwme TpebosaHus

FOCT 29251—91 (MCO 385-1—84) lNocyaa nabopaTtopHas cteknsaHHasA. BlopeTtku. YacTe 1. Obwme
TpeboBaHuna

FOCT 31861—2012 Bopga. O6wue TpeboaHua k oT6opy nNpob

FOCT 31862—2012 Bopga nutbeBas. OT60p Npob

OCT 31865—2012 Bopa. EanHuua xxecTtkocTu

FOCT 31870—2012 Bopga nutbeBas. OnpeaeneHue coaepXaHus 3N1eMeHTOB MeToaaMu aTOMHOM
CNeKTpomMeTpuu

MpumeyaHwue—Ilpn NONL3OBAHUM HACTOAWMM CTAHAAPTOM LenecoobpasHO NPOBEpPUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B UHPOPMALMOHHON cucTeme obLwero nonb3oBaHns — Ha oduumanbHoOM cante dPegepanbHOro areHT-
CTBa NO TEXHNYECKOMY PErYNNPOBAHMNIO N METPOINOrMU B ceTU MHTEPHET MNK NO eXErogHo n3gasaemMomy MHOPMaLIMOHHO-
My ykasarenio «HauvoHanbHble cTanaapTbl», KOTOpbIM onyGnvKoBaH Mo COCTOSIHUIO Ha 1 sHBaps TeKylero roga, u no
COOTBETCTBYIOLUWM EKEMECHYHO M3AaBaeMbIM MH(OPMaLMOHHBLIM yKasaTenam, onyGnukoBaHHbIM B Tekylem rogy. Ecnu
CCbINOYHBIV CTAHAAPT 3aMEHEH (M3MEHEH), TO MPU NONb30BAHWMKN HACTOAWMM CTaHAAPTOM CneayeT PyKOBOACTBOBATLCS 3a-
MEHSIIOLLUM (M3MEHEHHBbIM) cTaHgapToOM. ECrin cecbinouHbIf cTaHgapT OTMEHeH 6e3 3aMeHbl, TO NONoXeHne, B KOTOPOM Aa-
Ha CCbINKa Ha HEro, NPUMEHSAETCA B YaCTU, HE 3aTParvBaoOWen 3Ty CCbINKY.

3 O160p Npo6

O6wue TpeboBaHus k oT6opy Npob — no MOCT 31861, FTOCT 31862 u MOCT 17.1.5.05.

Mpo6y oT6upatoT 06beMoM He MeHee 400 cM3 ans aHanusa no meToay A v He MeHee 200 cm3 ana aHanu-
3a no Metogam b n B B eMKOCTb, U3rOTOBIMEHHYIO U3 MONIMMEPHBLIX MaTepuanos Unn ctekna.

Cpok xpaHeHus npobbl Bogbl — He 6onee 24 4.

[ns yBenuueHusi cpoka XxpaHeHus Npobbl U ANns npeaoTBpaLleHUA ocaXkaeHNUsA U3 Boabl kapboHaToB karb-
Lma (4TO XapakTepHo AN NoA3eMHbIX NN By TUNNMpoBaHHbIX BoA) Npoby noakucnawT kucnoton go pH< 2. Mpu
onpegeneHnn XecTKoCcT No MeTody A NoakucneHne NPoBoAAT CONAHOM KUCNOToN, no metody b — conaHon
WNW a30THOW KNCNOTON, NPpU UCNONb30BaHUM MeToaa B — a3oTHoM knucnoton. KoHTponb pH npoBoasaT no yHU-
BepcasbHON MHANKaToOPHON Bymare unm ¢ ucnonb3osaHuem pH-meTpa. Cpok xpaHeHUs NoAKUCIIEHHON NpoobI
BoAbl — He Gonee 1 Mec.

Ans Boakl, pacthacoBaHHON B eMKOCTU, CPOKU U TeMnepaTypHbIe YCNOBUS XpaHeHUs AOMMKHBI COOTBET-
cTBOBaTb TpebOBaHUSIM, yKasaHHbIM B HOPMATUBHOW AOKYMEHTALMU* Ha rOTOBYIO NMPOAYKLMIO.

4 KomnnekcoHomMmeTpuyeckui merop (Meton A)

4.1 CywHocTb MeTOda

MeTog ocHoBaH Ha 06pa3oBaHWM KOMNNEKCHbIX coeanHEeHUIn TpunoHa b ¢ noHaMu LWenoYHo3eMernbHbIX
anemMeHToB. OnpedeneHne NpoBoAsT TUTpoBaHNeM Npobbl pacTBopoM TpunoHa b npu pH = 10 B npucytcTBUK
nHaukatopa. HanmeHbllas onpegensemMas xecTtkocTb Boabl — 0,1 XK.

Ecnn nccnegyemas npoba Gelna nogkucrnieHa ansa KoHcepeauun unu npoba umeeT kucnyto cpeay, 70 B
anukeoTy Npobbl 4O6aBNAT pacTBOp rmapokcuaa Hatpus (cm. 4.3.8) oo pH =6 — 7. Ecnu npoba Boabl uMeeT
CUINbHOLLIENOYHYIO CPeay, TO B annKBOTY Npobbl 406aBNAT pacTBOp CONAHOM kucnoThl (cM. 4.3.7) aopH=6-7.
KoHTponb pH npoBoasaT No yHUMBepcanbHon nHaukatopHon 6ymare unu ¢ ucnonb3soBaHuem pH-metpa. [Ana
yaaneHus 13 Bogdbl kapboHat n 6ukapboHaT MOHOB (YTO XapaKTepHO AN NoA3eMHbIX UK By TEINMPOBAHHBIX
BoA) nocne AobaBneHus K annMKkeoTe NpoGbl pacTBopa consiHol kncnoTol 4o pH = 6 —7 npoBoaAT ee kunsveHue
Uy NpoAyBaHuWe BO3yXOM UM NHoBbIM MHEPTHLIM ra3oM B TEYeHUe He MeHee NATU MUHYT AN yaaneHus yrne-
kucroro rasa. Kpureprnem Hanuyms B Boae sHauuTeNbHOMo KonndecTsa kKapboHaTOB MOXKET CIY)XUTb LLiefoYHas
peakuus BoAbl.

MpucyTcTere B Boae Gonee 10 mr/am3 noHoB xenesa; 6onee 0,05 Mr/am3 kaxaoro U3 OHOB Meaw, Kaj-
Mus, koBanbTa, cBUHLA; cabiwe 0,1 Mr/aM3 kaxaoro us noHos Mapradua (Il), aneMuHKs, UnHKa, kobanbTa,
HWKens, onoea, a Takke uBeTHOCTb bonee 200 °XK 1 NoBbIWEHHAsA MYTHOCTb BbI3LIBAOT NPU TUTPOBaHUA
HeYyeTKoe M3MeHEeHMe OKPacKn B TOUKE 3KBUBANEHTHOCTU U NPUBOAAT K 3aBblLLEHUIO pe3ynbTaToB onpeaeneHus
XecTkocTu. OpTodhocdat-nkapboHaT-MOHLI MOTYT OCaXAaTh KanbLWi B yCNOBUSX TUTPoBaHUA npu pH=10.

* B Poccuiickon degepaumn — tpebosanmnsm FOCT P 52109—2003 «Boaa nutbesas, pacdacoBaHHasi B EMKOCTU.
O6wwme TexHn4eckme ycroBusi» — NepeoopMIsieTC B MEXIoCyAapCTBEHHbIN CTaHAapT.
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[LNs yMeHbLLIeHNS BNMSIHUA coZiepXXalLuXcs B Boie LMHKa 10 200 mr/am3, anioMuHms, KaaMusi, CBUHLA A0
20 mr/am3, xenesa go 5 mr/am3, mapraHua, ko6anbTa, Meau, Hukens Ao 1 mr/am3 K anuksoTe npobbl A0 BBee-
HUs uHaukaTopa aobaenaioT 2 cm3 pacTeopa cynbduaa HaTpus (cM. 4.3.6); ANA yMeHbLLIEHNS BIMAHUA Map-
raHua go 1 mr/am3, xenesa, anoMuHns go 20 mr/am3, meau go 0,3 mr/am3 gobasnsioT ot 5 ao 10 kanesnb
pacTsopa rmgpokcunamvHa rugpoxnopuaa (cM. 4.3.5). MyTHOCTb (B3BeLLUeHHble BelyecTsa) Npobbl yCTPaHSAoT
cunbTpoBaHnem yepes MeMbpaHHble huUnbTpbl ¢ AgnameTpoM nop 0,45 Mkm unu GymakHble 06e330neHHble
UnbTPbI «CUHAA NeHTax». BnusHue ugeTHOCTU 1 Apyrux hakTopoB ycTpaHsaoT pasbasneHuem npobel B xoae
aHanusa no 4.5, ecnv 310 NO3BONISIET oNpeaensemMoe 3HauyeHNe XeCcTKOCTU Boabl.

[Mpunm™medyaHune— dunbTrpoBaHKe NPoGbl MOXET NPUBECTU K 3aHUXKEHUIO Pe3yrbTaToB ONpefeneHusi XXeCTKOCTU
BOAbl, 0COBGEHHO BOABI C LWEMNOYHOW peakumen.

Ecnu meluaolime BIMSIHASA YCTPaHUTbL HEBO3MOXHO, TO onpeaerieHne XecTKOCTU NPOBOAAT MeTogamm
aTOMHOW CMeKTpOMEeTPUMN.

4.2 CpepncrTBa U3MepeHus, BCnoMoraTenbHoe o6opyaoBaHue, peakTuBbl, MaTepuanbl

locyaapcTBeHHbIN (MeXrocy4apCTBeHHEIN) cTaHaapTHLIN obpasey (FTCO) coctasa kecTkocTu (0bwiei
XeCTKOCTW) BOAbl C OTHOCUTEINLHOM MOTPELUHOCTLI0 aTTECTOBAHHOMO 3HAYEHUs! MPU JOBEPUTENTLHON BEPOSIT-
Hoctu P = 0,95 He Bonee + 1,5 %.

Bechbl nabopaTtopHble* ¢ HanbonbLwuM NpegenomM B3senBaHnsa 220 1, obecrnevmsatoime TOYHOCTb B3Be-
LWMBaHUSA C Npegeniom gonyckaemoin abconoTHOM norpelHocT He bonee + 0,75 mr.

pH-meTp noboro Tuna.

Kon6bl MepHble no FTOCT 1770 2-ro knacca TOYHOCTW.

MuneTtku rpagynposaHHble no FOCT 29227 2-ro knacca TOYHOCTU UNN NUNETKU C OOHON OTMETKON No
FOCT 29169 2-ro knacca TOYHOCTHU.

BiopeTku no FOCT 29251 2-ro knacca TOYHOCTU BMECTUMOCTbI0 25 cM3 1 (unu) 10 cm3.

MepHble uunuHapet (MeH3ypku) no FOCT 1770.

Kon6bl nnockoaoHHble Uy koHndeckune no MOCT 25336.

KanenbHuua 2-50 XC no MOCT 25336.

BopoHkn nabopatopHeie no MOCT 25336.

CTtakaHbl xumundeckne tepmoctomnkne no NOCT 25336.

YcTponcTBo Anst hunbTpoBaHnst Npob ¢ Ucnonb3oBaHem MeMBpaHHbBIX UNbTPOB.

PunbTpbl MEeMBPaHHble ¢ guameTpom rnop 0,45 MKM Unn GyMaskHble 06e330/1eHHbIE KCUHASA NEHTay.

Wkadp cywmnnbHelin nabopaTopHbIi, Nogaepkusatowuii Temnepatypy (80 = 5) °C.

Bywmara yHuBepcanbHas nHaukatopHas ans KoHTpons pH.

Boaa auctunnuposaHHast no FOCT 6709 n (unun) GugnuctunnMpoBaHHas (Boga AUCTUNIMPOBaHHas,
neperHaHHasi MOBTOPHO B CTEKMSIHHBIX eMKOCTSX).

CO cocTaBa TpunoHa b maccosoi gonen 2-soaHon guHaTpueson conu atuneHamammH-N,N,N',N'-teT-
payKcyCcHOM KACNOThl He MeHee 99,5 % unu cTanaapT-TUTp (dbukcanan) TpunoHa b nnu Tpunon b (atunexgna-
muH-N,N,N',N'-TeTpaykcycHol KucnoTel anHaTpuesasi conb 2-soaHas) no FOCT 10652, u. A4. a. nnu x. 4.

FCO cocTaBa BogHOro pacTsopa NOHOB MarHUsi C 0OTHOCUTENbHOM NOrpeLLHOCTbI0 aTTECTOBAHHOrO 3Ha-
YeHust Npu ooBepuTenbHOM BeposiTHOCTU P=0,95 He Gonee £ 1,0 % unu ctangapT-Tutp (crkcaran) cynbdara
(cepHOKMCIIOro) MarHus.

CrtangapT-TUTp (cbukcaHan) ConsiHOM KUCNOThl UM a30THOM KMCNOTHI C MOJSIPHOM KOHLEHTpaLuen
0,1 monb/am3.

CnupT aTunoBbIi pekTudurkoaHHelin no FTOCT 18300.

UHankaTop sprMoxXpom YepHblil T (XpoMoreHoBbIR YepHblid ET) nnm XxpoMoBbIA TEMHO-CUHWIA KUCMOTHbLIN
(KUCNOTHBIA XPOMOBBIA CUHWA T).

Ammonuns xropug no FOCT 3773, 4. 4. a.

AmmMunak BoaHeln no FOCT 3760 (25 %-HbIA), X. 4.

Kucnota consiHast no FOCT 3118, x. 4., unu asoTHas no FOCT 4461, x. u.

Hatpus rugpokeung no FOCT 4328, x. u.

Hatpusa xnopug no FOCT 4233, x. u.

Hatpus cynedug no FOCT 2053, u. 4. a.

MmapokcunamuHa rugpoxnopug no FOCT 5456, 4. g. a. unu x. u.

MpumedyaHune— [donyckaercs NpUMEHEHWUE APYIUX CPeaCcTB uamepeHuii, 0G0pyaoBaHNsA U PeakTMBOB, B TOM
YNCIe UMIMOPTHBIX, C TEXHUHECKUMU 1 METPONOrMYECKMMY XapaKTEPUCTUKAMU HE XYXKe YKasaHHbIX.

* B Poccuiickon ®egepaummn gencreyet FTOCT P 53228—2008 «Becbl HeaBTOMaTM4eckoro gencrevs. Yactb 1.
MeTponormyeckue u TexHu4deckmne TpeboBaHus. McnbiTaHnsy.
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4.3 lMpuroTtoBneHue pacTBOPOB U UHAUKATOPOB

4.3.1 PacTBOp TpUnoHa b MonapHoi KOHLEHTpauunu 25 mmons/am3

TpunoH b BeicywnsatoT npu 80 °C B TeYeHWe ABYX HacoB, 0TBeLWwMBatoT 9,311, noMeLLatoT B MEPHYHO KO-
6y BMecTUMOCTbio 1000 cm3, pacTBopsioT B Tennoit ot 40 °C ao 60 °C 6uancTunnmposaHHoi Boae 1 nocne
oxrnaXaeHus pacTeopa A0 KOMHATHOM TeMnepaTypbl 4OBOAAT A0 MeTkM BuaNCcTUnnNMpoBaHHoi Bogon. YcTa-
HOBKY MonpaBo4HOro koadpuumeHTa K KoHUeHTpauuMmn pactsopa TpunoHa b (cm. 4.4), npurotosneHHoro us
HaBecKu, NPOBOAAT NO pacTeopy cynbdarta marHua (cM. 4.3.2). Pactesop ns 'CO coctasa TpunoHa b unm ctax-
napT-Tutpa (pukcaHana) TpunoHa b rotoBAT B COOTBETCTBUM C UHCTPYKLIMEN MO NPpUMeHeHuIo, pa3basnas ero
0o TpebyeMol KOHLeHTpauuu.

PactBop TpunoHa b npurogeH ans Mcnonb3oBaHus B TedyeHue 6 mec. PekomeHayeTcs He pexke ogHOro
pasa B MecsL, MPOBEPATL 3HaYeHWe NonpasoyHoro koadduumnenTa.

4.3.2 PacTBOp MOHOB MarH1s MONSIPHOM KOHLUEHTpauumn 25 mmonb/am3

Pacteop rotoeat us F[CO coctaBa BOAHOro pacTeopa MOHOB MarHusi Unu ctaHgapT-tutpa (cukcaHana)
cynbaTta (CEpHOKUCIIOro) MarHna B COOTBETCTBUU C MHCTPYKLMEN NO ero NpUMeEHEeHUIo, Mpu HeobxoaMMocTn
pa3baBnss Ao Tpebyemoit KOHLeHTpaumu.

M p v meyaHu e— Ecnm B ucnonb3yeMbix cTaHAapT-TMTPax (pukcananax) unm NCO cocTaBa BOAHbLIX pacTBOPOB
KOHLEHTPaLWs BEelecTBa BLIPaKEeHa B HOPMANbHOCTAX (H), Mr/am3, /M3 U T. n., HeOBXOAMMO NPOBECTN NEPECHET KOHLIEH-
Tpaumm BelecTsa B Morb/am3.

4.3.3 BbydepHbin pactBop pH = (10 £ 0,1)

[ns npurotosneHus 500 cm3 BydepHoro pacTeopa B MepHYHo Konby BMecTUMOCTbIo 500 cM3 nomelnatot
10 r xnopuaa ammoHusi, Jo6aensioT 100 cm3 BUANCTUNNMPOBAHHON BOAbl AN ero pacTBopeHusi u 50 cm3
25 %-HOro BOAHOro aMmmnaka, TuaTenbHo nepeMeLunBaloT U 40BOAAT 40 METKM OUaMCTUNNMPOBAHHON BOAON.

BydepHblii pacTBOP NpUroeH Ans UCNONb30BaHUA B TeHeHUe 2 MecC MPu ero XxpaHeHun B NI0THO 3aKpbl-
TOW €MKOCTW, U3rOTOBNEHHOM M3 NONMMEPHOro matepuana. PekoMeHayeTcs nepvognyecku nepes npumeHe-
HueMm GydbepHoro pacteopa nposepsaThb ero pH ¢ ucnonsb3osaHuem pH-meTpa. Ecnu 3HavyeHue pH namexunocs
6onee Yem Ha 0,2 eanHuLbl pH, TO roTOBAT HOBLIA BytepHbl pacTBop.

4.3.4 NHpukatopsl

4.3.4.1 PacTtBOp MHANKATOpPA

[Jns npurotoenenus 100 cM3 pacTBopa MHAMKATOPa B cTakaH BMECTUMOCTLI0 He MeHee 100 cm3 nomelua-
10T 0,5 r HAMKaTOpa 3pMoxXpoM yepHbili T, 4o6asnstoT 20 cm3 6ydepHoro pacTsopa, TIaTerbHO NepemMellnBa-
toT 1 gobasnsioT 80 cm3 aTUNoBoro cnupTa. PacTeop npuroaeH Ans UCnonb3oBaHus B TedeHne 10 cyT npu
XpaHeHUN B TEMHOWN CTEKITSIHHON EMKOCTH.

JonyckaeTcss BMECTO MHAMKATOPa 3PUOXPOM YepHbIn T MCMoNb3oBaTbh MHAUKATOP XPOMOBLIA TeM-
HO-CUHWNIA KMCMOTHbIA, PaCTBOP KOTOPOro rOTOBAT aHanornyHbiM cnocobom. Cpok XpaHeHns 3Toro pacTeo-
pa — He 6onee 3 mec.

4.3.4.2 Cyxas cmecb MHauKaTopa

Cyxyto cMeCb MHAMKaTOpa roToBAT B cneaykoLlei nocnegosartensHoct: 0,25 r aproxpoma yepHoro T
cMmewmBatoT ¢ 50 r xnopuaa HaTpus B hapopoBOi CTYNKe U TWaTensHo pactupatoT. CMeck npurogHa ana
NCMNOIb30BaHNA B TeYeHWEe OQHOro roga npu XpaHeHnM B TEeMHOW CTEKNAHHON EMKOCTH.

4.3.5 PacTBOp rugpokcunamMmmHa rugpoxnopuga

[Ins npurotoenerns 100 cm3 pacTeopa 1 rruapokemnamuHa ruapoxnopuaa (N H,OH - HCl) pacTBOpAtoT B
100 cm3 BUAMCTUNNNPOBAHHON BoAbl. PacTBop npuroaeH ANs UCMOMb30BaHMSA B TeHeHue 2 Mec.

4.3.6 PacTtBop cynbduaa HaTpusa

Ons npurotosneHust 100 cm pacTeopa 5 r cynbdnaa HaTpus Na,S - 9H,0 unm 3,5rNa,S - 5H,0 pacteo-
psioT B 100 cm3 BUANCTUNNNPOBAHHON BoALI. PacTBop roTOBAT B AeHb NPOBEAEHUS ONpeaeseHu .

4.3.7 PacTBOp cCOnsAHOMN KUCNOTbI MONAPHON KoHUeHTpauuu 0,1 Monb/am3

B MepHyto konby BmecTumocTbio 1000 cm3, HanonoBMHY 3aMoMHEHHYI0 GUANCTUNNIMPOBaHHON BOAON,
HanmmMBaioT 8 cM3 CONAHON KNUCNOTb 1 A0BOAAT 10 MeTKU BUANCTUNNNPOBaHHOR BoAoi. Cpok XpaHeHUsl pacTBo-
pa — He 6onee 6 mec.

MpurotoBneHne pactBopa KUCMOTbI U3 cTaHAapT-TUTpa (cukcaHana) npoBoAsaT B COOTBETCTBUU C
WHCTPYKLMEN MO ero NpuroToBIIEHUIO.

4.3.8 PacTBop ruapokcuaa HaTpus MONSIPHON KoHUeHTpauum 0,2 monb/am3

Ilna npurotoenenua 1000 cm3 pacTsopa B CTakaH NoMeLatoT 8 I rapoKcuMaa HaTpus, pacTBoOpSAOT B
6UaNCTUNNMPOBaHHOM Boie, NOCe OCTLIBAHUS pacTBOP NEPEHOCAT B MEPHYIO Konby BMecTuMocTbio 1000 cm3
W [0BOOAT A0 MeTKU GuanctunnuposaHHoi Boao. Cpok XpaHeHust pacTBopa B €MKOCTU U3 NONIMMEepHOro
maTepuana — He bonee 6 mec.

4
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4.4 YcraHoBneHue koadbuLmeHTa NonpaBKu K KOHLEHTpaLUKU pacTBopa TpunoHa b

B koHU4eckyto konby BMecTUMocTbio 250 cm3 BHocsT 10,0 cm3 pacTBopa MoHOB MarHus (cm. 4.3.2),
po6asnsioT 90 cm3 GuancTUnNMpoBaHHoii Bodel, 5 cm3 6ydepHoro pacTopa (cM. 4.3.3), oT 5 10 7 kanens pac-
TBOpa nHAankatopa (cMm. 4.3.4.1) unu ot 0,05 go 0,1 r cyxoit cmecu nHankaTopa (cM. 4.3.4.2) 1 cpasy TUTpytoT
pacTBopoM TpunoHa b (cMm. 4.3.1) 40 N3MEHEHUA OKpaCKX B 3KBMBANEHTHOM TOYKe OT BUHHO-KpacHou (Kpac-
HO-hMONEeTOBOW) A0 CUHEN (C 3eNeHOBaTLIM OTTEHKOM) NPU UCMOMb30BaHUN MHAUKATOPa 3pUOXPOM YEpHBLINA T,
a npu NCnonb3oBaHUN NHAMKATOPA XPOMOBEIA TEMHO-CUHWUA KNCNOTHLIA 40 CUHEN (CnHe-hbUoneToBoRN).

PacTtsop TpunoHa b B Hauane TutposaHus 4o6aBnsAoT 4OBONbHO BBICTPO NPY NOCTOSAHHOM NepeMeLlnBa-
HUK. 3aTeM, koraa LBeT pacTBopa HauMHaeT MeHATbCS, pacTBop TpunoHa b gobaensoT MeaneHHo. OkBuBa-
NEeHTHOW TOMKM AOCTUraloT Npyu M3MeHeHUM okpallnBaHWsA, Koraa LBeT pacTBopa nepecraeT MEHATbLCA Mpu
nobasneHun kanenb pacTteopa TpunoHa b.

TuTpoBaHne NpoBoAAT Ha pOHE TUTPOBAHHOM KOHTPONbHOM Npobbl. B kauecTBe KOHTPOMNLHOM Npobbl
MOXXHO MCTMOMb30BaTb HEMHOMO NEPETUTPOBAHHYO aHannsnmpyemyto npoby. 3a pesynbTaT NpMHUMatoT cpegHe-
apugmMeTnYecKoe 3HaUYeHe pe3ynbTaToB He MeHee AByX onpeaeneHunii. 3HadeHne kosdduLmMeHTa Nonpasku
OOIDKHO ObITb paBHbIM 1,00 + 0,03.

KoadhdbumumeHT nonpaskun K K KOHLEHTpaLumn pacteopa TpunoHa b paccunTeiBaoT no dpopmyne

K= E, (1)
"4
roe V— obbeM pacTBopa TpunoHa b, M3pacxofloBaHHbIN Ha TUTpOBaHWe, cM3,
10 — oBbem pacTBOpa WOHOB MarHus (cMm. 4.3.2), cm3.

MpumeyaHune— lNpy NPUroToBNeHNn pacTeopoB no 4.3—4.4 gonyckaercsi BMECTO GUANCTUNNMPOBAHHON BO-
bl UICNONb30BaTb AUCTUNITMPOBAHHYIO BOAy, ECMU onpeaernsiemMoe 3HadeHne xectkocTn Gonee 1 XK.

4.5 MopAaok npoBeaeHUA onpeaeneHui

4.5.1 BbINOnHAOT ABa onpedeneHus, Ansa yero npoby aHanuavpyemMon Boabl AensT Ha ABe YacTu.

4.5.2 B konby BMeCTUMOCTbI0 250 cM3 nomeLwaoT Nepeyo YacTb anuKBOThI NPOBLI aHaNMsMpyeMo
Boabl o6bemoM 100 cm3, 5 cm3 6ydepHoro pacTsopa (cM. 4.3.3), oT 5 10 7 Kanenb pacTBopa uHavKaTopa (CMm.
4.3.4.1)unnot0,05000,1 rcyxoi cmecuuHankatopa (cm. 4.3.4.2) u Tutpytot pactsopomMm TpunoHa b(cm. 4.3.1),
Kak onuncaHo B 4.4.

4.5.3 BTopylo Y4acTb anukBoThI Npobkl 06beMom 100 cm3 nomellatoT B konby BMECTUMOCTbIO 250 cm3,
no6asnsioT 5 cm3 6ydepHoro pacteopa, oT 5 10 7 Kanenb pacTeopa uHankaTopa unnot 0,05 10 0,1 r cyxoi cMe-
cv uHaukaTopa, Ao6aBnaT pacTBop TpunoHa B, koToporo GepyT Ha 0,5 cM3 MeHbLLe, Yem NoLLMIo Ha NepBoe
TUTpoBaHue (cM. 4.5.2), bbicTpo U TIATENLHO NepemMeLlnBaloT U TUTPYIOT (QOTUTPOBLIBALOT), KakonucaHo B4 .4.

MpumeuaHwus

1 HeueTkoe nameHeHue OKpackm UHOMKATopa B 3KBUBANEHTHOW TOYKE UINU M3MEHEHNE OKPACKU Ha CepbIii LBET yKa-
3bIBaeT Ha NPUCYTCTBME MELLAIOLLMX BELeCTB. YCTpaHeHne Mewaowmx Bnusiinin — no 4.1. Ecnu mewarowme BNusiHus
YCTPaHWUTb HEBO3MOXHO, OnpejeneHne XXecTKOCTY NPOBOAAT MeTOamMmM aTOMHON CrieKTpomeTpum (CMm. pasgen 5).

2 Ecnu pacxop pactBopa TpunoHa b npesbiaet 20 cm3 — npy ucnonb3oBanumn GiopeTkn BMECTUMOCTBIO 25 cm3
unm 9 cm® — NpMKUcNonNb3oBaHUKM GIOPETKN BMECTUMOCTBIO 10 cm3, To 06bem aHanuanpyemoii npobbl ymeHbLIaioT, fo6as-
nss B Hee BUOMCTUNNMPOBaHHYIO Boay A0 o6bema 100 cm3. ANMKBOTY NPO6bI YMEHBLILAIOT U ANs YCTPaHEHUs! BANSIHNA
LUBETHOCTU BOAbI.

3 Ecnu pacxop pacteopa TpurnoHa b menee 1 cm3 — npu ucnonb3oBaHun GIOPETKM BMECTUMOCTBIO 25 cM3 unu
menee 0,5 cM3 — npum Mcnonb3oBaHuM 6I0PEeTKU BMECTUMOCTBIO 10 cM3, TO peKoMeHyeTCsl UCNonb3osaTh PacTBOP TPUNO-
Ha b MonsipHON KOHUEHTpaumen 5 Mmonb/ame nnm 2,5 mmons/am3 cooteeTcTBEHHO. PacTteop Tpunona b no 4.3.1 pas6ae-
naT B 5 unm 10 pas.

4.6 ObpaboTtka pe3ynbTaToB onpegeneHus
4.6.1 XKectkocTb Bogbl XK, °XK, paccuntbiBatoT no gopmyne

K= MF-KYp @
Ve

rae M — koadduumneHT nepecyeta, paBHbin 2Cp,
rae Cyp — KOHLEHTpauus pacTsopa TpurnoHa b, Monb/m3 (Mmonb/am3), (kak npasuno M = 50);
F — MHOoXxuTenb paszbaBneHus ucxogHoW Npobbl BOAbI NPY KOHCEPBUPOBaHUK (kak npasuno F = 1);
K — koathduumeHT nonpasku K KOHLEHTpauMu pacteopa TpunoHa b, paccuntaHHbin no opmyne (1);
Vip — obbem pacTeopa TpunoHa b, uspacxofoBaHHbIA Ha TUTPOBaHWE, CM3;
Vip — 06beM npobbl BoAbl, B3SITOM ANst aHanumsa, cm3.
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4.6.2 3a pesynbTaT U3MEPEHUS NPUHUMAT cpeaHeapuMeTUYecKoe 3HauyeHe pe3ynbTaToB ABYX
onpeaeneHuit. MpremneMocTb pesynbTaToB onpeAeneHnin oLeHUBaIoT UCXOAsA U3 YCIOBUA:

XKy =K, <, 3)

roe r— npegen noBTopsaeMocTu (cM. Tabnuuy 1);
Xy n K, — pesynbTarthl onpegeneHuii no 4.5.2 n 4.5.3, XK.
Ecnu pacxoxaeHne Mexay ABYMsI pesyribTaTaMmu NpeBsblllaeT yCTaHOBNEHHOE 3HadYeHue, To onpeaene-
HUe XeCTKOCTW BoAbl NOBTOPSAIOT. [poBEpKY NpMemMNIeMocT B 3TOM cnyyae npoBoasAT no [1, pasgen 5].

4.7 MeTponoruyeckue Xxapakre pucTUKU

MeToa obecneumBaeT NonyyeHe pesynsTatoB U3MEPEHUI C METPONOrMYECKMMIN XapaKTepUCTUKaMK,
He NpeBbIAaLWLUMN 3HaYEeHWA, NpUBeAEHHbIX B Tabnuue 1, Npu goBeputensHoln BepositHocTn P = 0,95.

Tabnwuuya 1

Mokasartenb TOMHOCTU (rpaHuLbLI® MHTepBana,
[nanasoH namepeHun B KOTOPOM MOMPeLLHOCTb HaxoauTes Mpepen Mpepen
xectkoeTu K, 2K C AoBepuUTENbHOW BeposiTHOCThIO P = 0,95), nostopsiemoctu r, K | Bocnpoussogumoctn R, 2K
A, XK
Ot 0,1 po 0,4 Bkntou. 0,05 0,05 0,07
Ce. 04 0,15- XK 0,1- XK 0,21- K

* YCTaHOBMNEHHbIE YMCNEHHbIE 3HaYeHUs FPaHuL, MHTEPBana Ans NOrpewHOCTU COOTBETCTBYIOT YUCTIEHHBIM 3Ha-
YEHMAM PacLUIMPEHHON HeonpeaeneHHocTn Uy, (B OTHOCUTENbHLIX eanHuuax) npu koadduumente oxeara k = 2.
OueHky HeonpeaeneHHOCTU NPOBOAST KaK yKka3aHo B [2].

4.8 KoHTponb nokasaTenen KkayecTBa pe3ynbTaToB U3MepeHUn

KoHTponb nokasaTenen kauecTsa pe3ynbTaToB U3mepeHuii B nabopatopum npeaycmaTtpusaeT nposese-
HMEe KOHTPOIA CTabUNbHOCTU Pe3ynbTaToB U3MepPeHWii ¢ yieTom TpeboBaHui [1, pazaen 6] unu [3] c npumeHe-
Huem MCO vnnu pacteopa NCO cocTasa XecTKocTu BoAbl, B HaMBonbLUe cTeneHn oTpaxatowero sHavyeHue
XKEeCTKOCTW aHanmanpyembix B nabopatopum sog.

MpumeyaHune— Ecnmsucnonbayemsix FCO XecTKOCTb BbipaxeHa B MMOnb/amS (Monb/m3), Heobxoavmo npo-
BECTN NepecyeT B MPaAYChbl )XeCTKOCTH*.

4.9 OcdopmneHue pesynbTaTos

PesynbTaThl U3MepeHuin perncTpupytoT B npoTtokone (ot4yeTe) no FOCT UCO/M3K 17025. B npoTokone
yKasblBatoT NPUMeHAeMbli B nabopaTopum MeToA No HacToAWEMY CcTaHaapTy.
PesynbTaT u3aMmepeHuit MoXeT BbITb NpeAcTaBneH B Buae:

K= A), (6)

roe K — 3HaveHue XecTkocTu Boabl, °XK;
A — rpaHuULbl MHTepBana, 8 KOTOPOM NOrPeLLHOCTL ONpeaenNeHNs XKeCTKOCTU BOAbI HAXOAUTCSA C A0BEpU-
TenbHOWM BeposTHOCTbIO P = 0,95 (cM. Tabnuuy 1).

5 MeToAbl aTOMHOW CNEKTPOMETPUK

5.1 OnpeaeneHue XecTKOCTU BOAbI METOAOM U3MEPEHUA KOHLIeHTPaL Uil MOHOB KanbLuA
M MarHusi NNameHHoOW aTOMHO-abcop6LUUOHHON cnekTpoMeTpuei (MeTopa B)

5.1.1 CyuwHocTb MeTOoAa

MeTog oCHOBaH Ha U3MEPEHUN PE3OHAHCHOro NOrNOLWEHNA cBeTa CBODOAHLIMU aTOMaMU XMMUYECKNX
31eMEHTOB MarHus 1 kanbLWA NpU NPOXOXASHUN cBeTa Yepes aTOMHbIN Nap uccnegyemoro obpasua, obpasy-
oLLMIACS B MraMeHn. [nst ycTpaHeHNs Mellalowmx BAMAHUA B anUKBOTY Npobbl 406aBnAloT xniopua naHTaHa
U Xnopua Lesus.

* 3HauveHve XeCTKOCTM BOAbl, BbIpaXKEHHOE B MMonb/aM3, YucneHHo PaBHO 3Ha4eHuIo, BbipaxeHHomy B XK.
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5.1.2 CpeacTtea nsmepeHusi, BcnomoratensHoe obopygoBaHue, peaktTusbl, matepunansl — no 4.2 co
cneaylowmnMn ONOAHEeHUsIMU:

aTOMHO-26CcopPOLIMOHHbIA CMEKTPOMETP, HACTPOEHHBIN N YCTAHOBIEHHBI B COOTBETCTBUM C PYKOBO-
OCTBOM (MHCTPYKUMER) No aKcnnyaTtaumMmn, 060pyaoBaHHbIA AN UCNOMb30BaHWUA MiamMmeHn Bo3ayX-aueTuneH
UNn 3aKUCb azoTa-aleTureH, NaMnoi ¢ NonbIM KaTogoM AN onpeaeneHns KanbUmus n MarHus.

MpumMmeyaHue—Tlnams 3akMCb a3oTa-aLETUIIEH PEKOMEHAYETCs MPUMEHsATb, €CNU COCTaR MPob CROXHbIN
WM HEM3BECTHbIN, a TaKKe ANA Npo6 ¢ BbICOKMM coaepkaHnem hocdatos, CynbdaTos, MOHOB antOMVHKS UI KPEMHUS;

"CO cocTaBa BOAHbIX paCTBOPOB MOHA MarHusi U MoHa KanbLusi C 0THOCUTENbHOM NOrpeLIHOCTLIO aTTec-
TOBaHHbIX 3HAYEHMIN MaCCOBLIX KOHLEHTpauuii He 6onee + 1 % npu AOBepUTENbHON BepoaTHocTu P = 0,95;

naHTaH XopucTeIn ceMnBoaHblit, LaCly - 7H,O unu okena naHtaHa La,Og, X. 4., eCrin Mcrnonb3ayoT Bo3-
OyLWHOo-aleTuneHoBoe nnamsi, nnm uesuin xnopuctbiin CsCl, x. 4., ecnv UCNOMb3YIOT Mramsi 3ak1ch asoTa-ale-
TUMeH;

3aKnCb a3oTa;

BO3AyX cxaTblih no FOCT 17433;

auetuneH no FOCT 5457.

5.1.3 MpurotoBneHue pacTBopoB

5.1.3.1 PacTBop x/iopuaa naHTaHa, MaccoBol KoHLeHTpaumeil naHTaHa 20 r/gm3

Ons npurotosneHust 1000 cm® pacTeopa 24 r okcuaa naHTaHa MeAsIeHHO Y OCTOPOXHO PacTBOPSIOT B
50 cM3 KOHLLeHTPUPOBAHHOM CONAHOM KUCMOTbI, B36anThiBasi 10 paCcTBOPEHUs OKCUAA NaHTaHa, pacTBop nepe-
HOCSIT B MepHYIo konby BMecTUMocTbio 1000 cM3 1 40BOAAT A0 METKM BUANCTUNNIMPOBAHHOM BOAON 1N 54 T
xropvaa naHtaHa pacTteopsitoT B oT 500 oo 600 mn pacTBopa consiHon KUcnoThl (CM. 4.3.7), NepeHoCcAT B Mep-
Hyto konby BMeCTUMOCTbio 1000 cM3 M 4OBOAST A0 METKM pacTBOPOM CONSAHOM KACNOThl. CpoK XpaHeHUs: pac-
TBOpa — He Bonee 3 mec.

5.1.3.2 PacTBop xnopuaa Lieansi, MaccoBoii KoHLeHTpaLmeii ueaus 20 r/am3

Ans npurotosnenns 1000 cm3 pacTBopa B MepHyto konby BMecTuMocTbio 1000 cm3 nomewatoT 25 r xno-
pnga uesnsa 1 goBoasT 40 METKU PacTBOPOM COMSIHOM KUcnoThl (cM. 4.3.7). Cpok XpaHeHna pacTBopa — He
6onee 3 mec.

5.1.3.3 OcHoBHOW pacTBOp KanbLMa-MarHus

Ona npuroToBneHWss OCHOBHOTO pacTBopa KanbUuA-MarHWA MacCOBOW KOHLEHTpauuen Kanbuus
20 Mr/am3 n marHus 4 Mr/am3 B MepHyio kondy BmecTumocTbio 1000 cm3 nuneTkoin BHocsT 20,0 cm3 MCO cocTa-
Ba BOAHOro pacTBOpPa KanbLWA MaccoBol koHLeHTpaumen 1 r/am3 n 4,0 cm3 FCO cocTaBa BogHOro pacTeopa
MarHus MaccoBOM KoHLeHTpauveit 1 r/aM3 n ooBoaaT Ao MEeTKM pacTBOPOM COSISIHOW KUCHOThI (cM. 4.3.7).
[onyckaeTca roTOBUTb OCHOBHOW pacTBOP KamnbLus-MarHua ¢ ApyrumMmy 3Ha4eHUsIMU KOHLEHTpaLuii NOHOB
KanbLWs U MarH1s, B HaubonblLuen cTeneHn oTpaxarLMMn COCTaB aHanusnupyemblx sod. Cpok xpaHeHnsa pac-
TBOpa — He Bonee 2 mec.

5.1.3.4 NpagyupoBo4YHbIe pacTBOPLI KanbLMsa U MarH1A

B ceMb MepHbIx kon6 BmecTumocTbio 100 cm® pobasnaioT 10 cm3 pacTBopa xnopuga naHTaHa
(cM. 5.1.3.1), ecnm ucnonb3yloT Bo3AylIHO-aLeTuneHosoe nnama, unn 10 cm3 pacTeopa xnopuga Leaus
(cM. 5.1.3.2), ecnu 1Ucnonb3ayloT NNams 3akUCb a3oTa-aleTUNeH; 3aTeM B WeCTb MepHbIX konb aobasnaoT
Heo6XoANMbI 06bEeM OCHOBHOTO pacTBopa KanbLus-MarHus (cMm. Tabnuuy 2), 8 ceabMyto konby ero He ao6as-
naT (xonocToi pacTeop). [loBoAAT coAepXXMMoe Bcex ceMmu Konb Ao MeTKU pacTBOPOM COMSIHOW KUCAOThI
(cm. 4.3.7). Cpok xpaHeHus1 pacTBopa — He bonee 1 mec.

MpuMepbl NonyYaeMbIX KOHUEHTpaLMIi rpayupoBOUYHbIX PaCcTBOPOB KanbUUA U MarHua npuseaeHsl B
Tabnuue 2.

Ta6bnwuuya 2

O6beM 0CHOBHOIO pacTBOpa Kanbuus-marHus, omd

Maccosas
KOHLeHTpaLmsi, Mr/am3
0 5 10 15 25 50 75
MOHOB KanbLus 0 1,0 2,0 3,0 5,0 10 15
MOHOB MarHusi 0 0,2 04 0,6 1,0 2,0 3,0
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5.1.4 MNoaroToBKa cneKkTpoMeTpa

5.1.4.1 ATOMHO-aBCOPBLMOHHBIA CNEKTPOMETP FOTOBAT K paboTe B COOTBETCTBUMM C PYKOBOACTBOM
(MHCTpYKUMeR) No aKkcnnyaTauui. 3HaueHnst aHannTUYecKMX 4NnH BOSH ANA KanbLUus cocTaBnseT 422,7 HM,
ana marHua — 285,2 Hm.

5.1.4.2 TpagyvpoBKa crnekTpomeTpa

B cooTBeTCTBUM C PYKOBOACTBOM (MHCTPYKLMEN) MO 3KCMyaTauum CnekTpoMeTpa rpagympoBodHble pac-
TBOPbI PACNbINIAOT B NAI@MEHN Fropesiki U PerncTpUpyoT NOrnoLeHNe KaXaoro afieMeHTa Ha aHanmMTuy4eckon
AnvHe BONHbI. B npomexyTkax mexay rpagyvpoBOYHBIMU pacTBOpPaMu peKoMeHayeTCs BBOAWTb pacTBop
CONAHOW KUCNOThI. pagynpoBoYHbIE 3aBUCUMOCTM abcopbLmm KanbLMs 1 MarHus oT UX COAepXKaHus B rpagyu-
POBOYHbIX pacTBOpax yCTaHaBNMBaOT Mo cpegHeapuMeTUIEeCKUM 3HaYEHUSIM pe3ynbTaToB TPeX USMEPEH U
ONSA KaX4oro rpaaynpoBOYHOro pacTsopa 3a BblMeTOM cpeHeapndMeTnyeckoro 3Ha4yeHns pesynbrarta Tpex
N3MEepPEHNn XOroCToro pacTeopa.

5.1.4.3 KoHTponb cTabunbHOCTU rpagymMpoBOYHbIX 3aBUCMMOCTEN MPOBOAAT Yepes Kaxable AecATb
npo6, NOBTOPASA N3MepeHne 04HOro 13 rpagynpoBOYHEIX pacTBOPOB. Ecnv namepeHHas KOHUEHTpaLms 3Toro
rpagynpoBOYHOro pacTBopa OTNINMYaeTcs oT AecTBUTENbHOM 6onee yemHa 7 %, TO rpagyvpoBKY MOBTOPSIIOT.

5.1.5 NoarotoBka npo6 gnA aHanusa

B MepHble konbbl BMecTUMocTbio 100 cm3 BHocaT no 10 cm3 pacTeopa xnopuaa naHTaHa, ecriv Ucrornb3y-
10T BO3/yLUHO-aLleTuneHoBoe niams, unn 10 cm3 pacTeopa xnopuaa Liesuns, ecrii UCNoNb3yioT NNnaMs 3aK1ch
asoTa-aueTuneH, 3atem Ao6aBnaloT anvMksoTy Npobbl Boabl (kak npasuso He 6onee 10 cM3) naoBoaaT Ao MeT-
KM pacTBOPOM COJISIHOM KUCMOThl (cM. 4.3.7).

Ecnuv usmepeHHoe cogepxaHue KanbLmsa unm marHust B uccnegyemon npobe Boillle MakCUMaribHbIX 3Ha-
YEeHW, yCTaHOBMEHHbIX NPU rpagyvpoBKe CreKTpoMeTpa, TO A4Sl onpeaeneHnin UCNonb3yoT YMEeHbLUEHHBI
o6bem aHanusnMpyemoin npoobel.

MpumedvaHuns

1 Mpw npuroToBnexHun pacTeopos no 5.1.3, 5.1.5 gonyckaeTcs McnonbL3oBaTb MepHbie KONbbl MEHbLLEV BMECTU-
TENbHOCTU, MPOMOPLUOHANBHO YMEHbLUAsi 06beMbl MPUMEHSIEMbIX PACTBOPOB U aruKBOT.

2 [Mpwv npuroToBneHunmn pacteopos no 5.1.3, 5.1.5, 5.1.6 BMecTo pacTBOpa CONsIHON KUCNOTbI AOMYCKAETCsl UCMNONb-
30BaTh PaCcTBOP a30THOI KNCMOTbI MONSIPHOW KOHUEeHTpauwmeii 0,1 mons/am3.

5.1.6 Mopsapok npoBeaeHUA onpeaeneHun

5.1.6.1 B coOTBETCTBUN C pyKOBOACTBOM (MHCTPYKLME) NO 3KCNNyaTaLuMmn CnekTpoMeTpa B Hero BBOAAT
aHanuavpyemble pacTBOpbI, TOAroToBAeHHble N0 5.1.3.4, a B npoMexyTkax Mexay HUMU — pacTBOpP CONAHON
kncnotbl (cM. 4.3.7). OnpegensoT NOrnoLweHue KaXxaoro afneMmeHTa npu aHanuTn4eckon AnuHe BonHbI.

5.1.6.2 OpgHoBpeMeHHO NPOBOAAT XOMOCTON ONLIT, UCNONL3YA TE XXe PeakTUBLI U B TEX XKe KonndyecTaax,
YTO M NpU NoAroToBkKe NPo6 no 5.1.5, 3ameHUB nccneayemblii 06vem aHannaMpyemoi npobel GuanctTunnnpo-
BaHHOW BOOOMN.

5.1.7 O6pa6oTka pe3ynbLTaToB onpepeneHus

Mo rpagynpoBoYHO 3aBUCUMOCTM (CM. 5.1.4.2), B TOM Yncne ¢ UCnonb3oBaHnem nporpaMmmHoro obecne-
YeHUs CreKkTpoMeTpa, ONpeaenaoT MacCcoBble KOHLIEHTpaLUn KanbLmMa 1 MarHus B Uccneayemblx pactsopax un
B XOJIOCTOM pacTBOpPE M BbIYUCASAIOT COAepKaHNe KanbLusi U MarHus B npobe, yuntbizas pazbasneHune npobbl n
3Ha4eHue, Nnosfy4YeHHoe B ONbITE C XONOCThIM PacTBOPOM.

KecTtkocTb BoAbl XK, °XK, paccunTblBaloT no chopmMyne

i = 2(CilCr)F\% )
\4-' ?

roe C; — maccoBas KOHLEHTpaLusa afemeHTa B npobe Bo/bl, onpeaeneHHas no rpafynpoBoYHON 3aBUCUMOC-
TU, 32 BbIMETOM pesynbTaTta aHanuaa XonocToro pactesopa, Mr/ams;
Cj, — MaccoBas KoHLeHTpauUusa aneMeHTa, mr/am3 | yucneHHo pasHas ero 1/2 mons;
F — MHOXuUTenb paszbasneHns ncxogHon npobel BOAb! MPY KOHCEPBUPOBaHUU (kak npasuno F = 1);
Vi« — BMeCTUMOCTb KoNBbl, B KOTOPOW NPOBOANIN MOATOTOBKY npo6bl, No 5.1.5, cm3;
Vp — o6bem npobbl BoAb!, B3ATON AN aHanusa, cm3,
5.1.8 MeTtponoruyeckue xapakrepucTuku
MeTop ob6ecneunBaeT NonyyYeHne pesynbLTaToB U3MEPEHU 3EMEHTOB (KarnbLMs U MarHusi) C MeTpono-
TMYECKUMU XapaKTepUCTUKaMU, He NPeBhILLaoLWLMMK 3HaYEeHWUIA, NpuBeaeHHbIX B Tabnuue 3, npu AoBepUTENb-
Hol BeposiTHoCTU P = 0,95.

8
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Tabnunua 3
[IanasoH uamepeHuii Mokasatenb To4HOCTU (rpaHuLbI* HTepBana,
KOHLEHTDALIM SJ'IepMeHTOB B KOTOPOM MOTPELLHOCTb U3MepeHUs Mpenen nosTopsiemocTy | Mpenen BOCNPOM3BOANMOCTH
H %umr/ 3 ' | HAXOOUTCA C OBEPUTENbHOI BEPOSTHOCTLIO r, mrigm® R, mr/om®
»MrA P =0,95) + Ay, Mriam®
Ot 1,0 go 50 Bkrnitou. 0,1-C 0,1-C 0,14-C
Ce. 50 0,07-C 0,07-C 0,1-C

* YCTaHOBMEHHbIE YNCMEHHbIE 3HAYEHMS rpaHvy nHTepBana ansA NorpelwHOCTN COOTBETCTBYIIOT YMCNEHHbIM 3Ha-

YEHUSIM PacCLUMPEHHON HeonpegeneHHocTn U . (B OTHOCUTENbHBIX eguHuuax) npu koacduumeHte oxeata k = 2.

OueHKy HeonpeaeneHHOCTU NPOBOAAT Kak yKa3aHo B [2].

5.1.9 KoHTponb nokasaTenen kayecTsa pesynbTaToB onpegeneHnin — no 4.8. Mpu atom Bmecto NCO
COCTaBa XXeCTKOCTU BoAbl MOXHO 1cnonb3osaTb MCO cocTaBa BOAHBLIX PACTBOPOB MOHOB MarHUs 1 KanbUus.
3HayeHus npedenos NOBTOPSIEMOCTU 1 BOCNPOU3BOAMMOCTN — B COOTBETCTBUM ¢ Tabnuuen 3.

5.1.10 OcpbopmneHune pesynbTaTtoB — no 4.9. 3HavyeHne A paccunteiBatoT No popmyne

A=42 (8 [Cs)?, )

rae Ay — rpaHulbl MHTEepBana, B KOTOPOM MOrpeLHOCTb U3MEPEeHUs anemMeHTa B Npobe BoAbl HaXoanTCA ¢
[10BepUTENbHOI BeposTHOCTbIo P = 0,95, mr/am3 (cm.Tabnuuy 3);
Cj, — MaccoBas KoHLeHTpauua aneMeHTa, mr/am3 | yncrieHHo paeHas ero 1/2 Mons.

MpwnmeyaHun e— B cnyyae HEOGXOAMMOCTHU pacyeTa XXeCTKOCTU BOAbI C YHETOM COAEPXaHNSA U APYIvX LWEenoY-
HO3eMerbHbIX 31eMEHTOB ONnpeaeneHne NOHOB CTPOHUMA npoBogsT no MOCT 23950, 6apua — no MOCT 31870, npu aTom
3Ha4YeHune XeCcTKOCTM paccyuTbiBaloT no cdopmyne (9), KOHTporb nokasatenen —no 5.2.2, odopmneHne pesyrbra-
TOB — no 5.2.3.

5.2 OnpepeneHue XeCcTKOCTU BOALI METOAOM U3MEPEHUA KOHLIEHTpaLuuil UOHOB
LWenoYyHo3eMerbHbIX 31IEMEHTOB aTOMHO-3MUCCUOHHOW CNEeKTPOMeTpUen ¢ UHAYKTUBHO
cBA3aHHoOW nnasmMoi (Metop B)

5.2.1 OnpegeneHne cogepXaHusa B Npobe BoAbl MOHOB LWLENOYHO3EMESbHBIX 3NEMEHTOB (MarHua, kanb-
ums, cTpoHums, bapus) nposogaT no MOCT 31870.
YKecTkocTb Boabl K, “K, paccuuTeiBaloT no oopmyne

K=3(Ci/Cqa) ©
rae C; — maccoBas KoHLeHTpauua anemeHTa B npobe Boabl, onpeaenexHas no NOCT 31870, mr/am3;
C;, — MaccoBasl KOHLIEHTpaLMA aneMeHTa, Mr/aM3, YucneHHo paeHas 1/2 ero Mons.

5.2.2 KoHTponb nokasaTenen kayectsa pesynbTaToB usmepeHuin — no 4.8. MNMpu atom Bmecto NCO
COCTaBa XeCTKOCTU BoAbl MOXHO ucnonb3osatb CO cocTaBa BOAHLIX paCTBOPOB MOHOB MarHusi, kanbuus,
Gapusi, CTPOHUMA; 3HavyeHUs npeaenoB MOBTOPAEMOCTU (CXOAUMOCTW) W BOCMNPOU3BOAUMOCTU — MO
FOCT 31870 (tabnuua 4).

5.2.3 OdopmMmneHue pesynbtatoB — no 4.9. 3HaueHne A paccuuTeiBaloT nNo opmyne

A= {X(001-5-G; /C )2, (10)

roe 56— rpaHuubl UHTepBarna, B KOTOPOM OTHOCUTENbHas NOrPeLUHOCTb onpeaeneHuns drneMeHTa HaxoanTcs
€ foBepuTenbHol BeposaTHocTblo P = 0,95 no FOCT 31870 (cm. Tabnuuy 3), %;
C; — mMaccoBas KoHLEeHTpauua anemeHTa B npobe Boabl, onpeaeneHHas no FOCT 31870, mr/am3;
Cj, — MaccoBas KoHLeHTpaLus anemeHTa, Mr/am3, uucneHHo pasHas ero 1/2 monsi.
5.2.4 Mpu koHUeHTpauu1 B Npobe BoAbl MOHOB CTPOHUMA 1 6apus meHee 10 % (cyMmMapHO) oT obulero
coiepXaHusl WenoYHo3eMerbHbIX 3IeMEeHTOB J0MNYCKaeTCa He yuuThiBaTbh codepKaHue cTpoHUMA n 6apusi
npu pacyeTe XecTKoCTU BoAbl.
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