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FOCT P 52407—2005

[lpeancnoBue

Llenn n npuHuMnel cTaHgapTusaymum B Poccunckon egepauunm yctaHosneHbl Pege-
panbHbIM 3aKOHOM OT 27 aekabps1 2002 1. Ne 184-P3 « O TeXHUYECKOM perynmpoBaHnuny,
a npaBuna nNpUMMEHEeHUS HauMoHamnbHLIX cTaHaapToB Poccunckon dPegepaunn —
[OCT P 1.0—2004 «CtaHaapTunsaumnsa B Poccunckon ®egepaumn. OCHOBHbLIE NONOXe-
HUA»

CBefleHUA o0 cTaHOapTe

1 PASPABOTAH N BHECEH TexHu4yeckum KOMUTETOM MO cTaHdapTuzaunm TK
343 «KadectBo BoAabl» (I'YI1 «UeHTp nccnegoBaHnsa M KOHTpona sBoabl», PIYI]
«BCEIMMHIMEO», ®I'YIN « BHUUcTaHgapT», OO0 «[l1poTekTop»)

2 YTBEPXXOEH I BBEOEH B AEVCTBWE Mpukasom degeparnsHOro areHTcTea rno
TeXHU4YEeCKoMY perynupoBaHuto umeTtponornm ot 20 aekadbps 2005 1. Ne 317-CT

3 B HacTosdlwem cTaHaapTe yuYTeHbl OCHOBHbIE HOPMAaTUBHBLIE NMOMOXEHUS crneaylo-
LLIMX MexayHapoaHbiX cTaHaapToB NCO:

NCO 6059—1984 «KayvecTB0o BoAbl. OnpeaeneHne cymmapHoOro cogepkaHus Kanb-
UMa U Mmardua. Tutpumetpudecknn metoq ¢ npumeHeHunem SOTA» (ISO 6059—1984
«Water quality — Determination of the sum of calcium and magnesium — EDTA
titrimetric method» (pasgen 4 HacTodlwero ctaHgapTa);

NMCO 7980—1986 «KavectBo BOAbl. OnpegeneHne kKanbuuga W MarHug.
ATOMHO-abCOpPOLUMOHHEIN cnekTpoMmeTpudeckun metoa» (ISO 7980—1986 «Water
guality — Determination of calcium and magnesium — Atomic absorption spectrometric
method») (NyHKT 5.1 HacToqallero ctaHgapTa);

NCO 11885—1996 «KavecTBO BoAabl. OnpeneneHne 33 3rNeMeHTOB MeTOA0OM aTOM-
HOW 3MWUCCUN C WHAYKTUBHO cCBA3aHHOW nnasmon» (ISO 11885—1996 «Water
guality — Determination of 33 elements by inductively coupled plasma atomic emission
spectroscopy») (NYHKT 5.2 HAcTosALWero ctaHaapTa)

4 BBEAEH BINEPBbIE

5 NEPENSOAHNE. Nonb 2007 .

VIHQpopmayus 0b USMeHEeHUAX K HacmoswemMy cmaHoapmy rnybnuKyemcs 8 exxe200-
HO u3dasaeMoM UHOpMalUUOHHOM YyKazamene «HauyuoHanbHble cmaHoapmebl», a
meKcm U3MeHeHUU U rornpasoK — 8 eXXeMeCA4YHO u3dasaeMbiX UHPOPMaUUOHHbIX YKa-
3amensax « HauuoHanbHble cmaHOapmabi». B criy4dae nepecmMompa (3aMeHhbl) Unu omme-
Hbl Hacmosuwez2o cmaHOoapma coomeemcmeyruiee yesedoMiieHue byodem
ornybriukoeaHo 8 exXeMecsa4yHo u3daeaeMoM UHopMalUoHHOM yKka3amerne «Hauyuo-
HallbHble cmaHOapmsbi». Coomeemcemeyroujast UHopMalusi, yeeOoMIIeHuUe U meKcmabi
pasMmewjaromes makxe 8 UHopMalUUOHHOU cucmeme obuieao nob308aHUsd — Ha
ouyuanbHOM caume HalylUuoHalbHo20 opaaHa Pocculckou Pedepaluu rno cmaHoap-
mu3ayuu e cemu ViIHmepHem
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HacTtoawun ctaHgapT He MoXeT OblTb MOMHOCTLIO UM YacTUYHO BOCNPOU3BedeH,
TUPaXXMUPOBAaH 1 pacnpocTpaHeH B KayecTBe odurLmanbHoro n3gaHua 6es paspelueHus
depepanbHOro areHTCcTBa No TEXHUYECKOMY PerynmpoBaHnuio M MeTPonornm
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BBenoeHue

KeCTKOCTb BOAbI ABNAeTCA OQHUM M3 OCHOBHbLIX NokKasaTeneun, XxapakTrepusyoLmm
npMeHeHne BoAbl B pa3NUYHbIX OTpacnsx.

KeCcTKOCTbIO BOAbl HA3bIBAETCS COBOKYMHOCTb CBOUCTB, 0OYCNOBNEHHbIX coaepXa-
HMEeM B Hel LWeNTovYHO3eMelbHLIX 3[TEMEHTOB, MPeMyLLLIeCTBEHHO MOHOB KanbL WA U Mar-
HUSL.

B 3aBUCUMOCTU OT pH 1 LLeNMOYHOCTU BOAbI )KEeCTKOCTL BhiLLe 10 “2K MOXXeT BbI3bIBaTb
obpasoBaHue LWNakoB B pacnpeaennTenbHoOn cuctemMe BoAoCHabXKEHUS U HaKUnu npu
HarpeBaH. Boaa »XeCTKOCTbIo MeHee 5 "XK MOXET oKa3blBaTb KOPPO3NOHHOE BO3den-
CTBME Ha BOAONPOBOAHbIE TPYOLI. XKECTKOCTb BOALI MOXET BINUATb MHA NPUMEHSIEMOCTb
ans noTpedbneHns HeNOBEKOM C TOUKN 3pEHUS ee BKYCOBBLIX CBOUCTB.

[Ion KOMNNEKCOHOMEeTPUYECKOM (TUTPUMETPUYECKOM) onpeaernieHUn XXeCTKOCTU
MOHbI aNIOMUHKUSA, KaOMUS, CBUHLA, XKenesa, kobanbTa, Meaun, MmapraHua, onosa 1 UMHKa
BMTUAIOT Ha YCTAHOBMNEHWE 3KBUBANEHTHOM TOUKM U MeLlaroT onpeaeneHuto. VIoHbl opTo-
dpocdarta 1 kapboHaTa MOryT ocaxkaaTb KanbLMi B yCNOBUSIX TUTpOBaHUA. Onpeaene-
HUIO MOTYT TakkKe MellaTb HeKoTopble opraHuyeckue BellecTBa. Ecnu mewaroulee
BMUAHNE HEBO3MOXHO YCTpaHUTb, onpegeneHune XXecTKoCTU pekoMeHOyeTCcd NPOBO-
ONTb MeTodaMn aTOMHOW CMEKTPOMETPUMN.

Hactoawmn ctaHgapT npegycmatpuBaeT UCNONb3OBaHME pas3fiMYHbIX MeTodoB
onpeaeneHns )XecTKoCTU BOAbl C yY4eTOM NpMBedeHUS KONMUYECTBEHHON XapaKTepUCTU-
KW >KeCTKOCTW BoAbl (egnHULbI XKecTKoCTU) B cooTBeTCcTBMEe cT OCT P 52029.
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HAUUWOHAJNIbHBIMCTAHOAPT POCCUUNCKOU®EOEPALUMN

BOOATIUTbEBAA

MeToabl onpeAeneHNs XXeCTKOCTI

Drinking water.
Methods of hardness determination

INaTta BBegeHna — 2007—01—01

1 O6nacTb NPpUMEeHeHnsA

HacTosawmnn ctaHgapT pacnpocTpaHseTcs Ha NMTbEBLIE U NPpUpOoAHbIE BOALI, B TOM
ynucne Boabl UCTOUYHUKOB NMUTbEBOIO BOAOCHADXEHUS, N yCTaHaBNMBaET cneayrowme
MeToabl onpeaeneHns XXeCTKOCTU BOAbI:

- KOMMNeKcoHoMeTpudecknn metoq (Mmetoa A);

- MeTodbl aTOMHOU cnekTpoMeTpumn (Metoabl b nB).

MeTtoa B no 5.1 npumeHsatoT anga onpegeneHnss MaccoBOM KOHUEHTpauuMM MOHOB
Kanbuns N MarHums.

MeToa B no 5.2 ansaeTcst apdbutpakHbIM Mo OTHOLWEHWUIO KAPYTMM MeTodam onpeae-
NIEHUS XKECTKOCTH.

2 HopMmaTuBHbIE CChINKN

B HacTosdweM cTaHOapTe MUCMOoNb30oBaHbl HOPMATUBHbLIE CChINKWA Ha chneayroline
cTaHOapThI:

[[OCT 8.315—97 l'ocygapcTBeHHasi cuctema obecnevyeHnst eQUHCTBA U3MEPEHUIA.
CTaHaapTHble 0bpasLubl cocTaBa M CBOUCTB BelWwlecTB U maTepuanoB. OCHOBHbIE MOS1o-
KEeHUS

[OCT 1770—74 Tlocyna mepHadqa nabopaTtopHasi cteknaHHas. nnuHapsl, MeH3yp-
K, Konobbl, npodbupkn. ObLMe TEXHUYECKNE YCNOBUS

[[OCT 2053—77 HaTpuin cepHUCTbIN 9-BOAHBLINA. TEXHUYECKME YCITOBUA

[OCT 3118—77 Kucnota congaHada. TexHu4yeckme ycroBug

[OCT 3760—79 AmMMMUaK BoOHbIN. TeXHUYeCcKMue yCrnoBuUd

[OCT 3773—72 AMMOHUU XNOPUCTBIN. TexHn4YecKkne ycrnoBuga

[[OCT 4233—77 Hatpuin XxnopuUcTtelin. TexHn4eckne ycnoBus

[OCT 4328—77 PeakTuBbl. HaTpus rmapooKnUchb. TexHn4yeckne ycnoBus

[OCT 4461—77 KucnotaasoTHada. TexHUn4eckne ycroBug

[OCT 5456—79 [wnapokcmnamunHa rngpoxnopua. TexHn4eckme ycnoBus

[OCT 5457—75 AueTuneH pacTBOPEHHbLIN N ra3ocodpasHbl TEXHUYECKUN. TeXHU-
yeckume ycrioBug

[OCT 6709—72 Bopga auctunnupoBaHHagda. TexHn4eckme ycroBus

U3paHve odhmumanbHoe
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[OCT 10652—73 Conb auHatpueasa atuneHgunamuH-N,N,N',N'-TeTpaykcycHoun
KNCINOTbl 2-BogHagda (TpUNoH b). TexHundeckne ycnoBus

[OCT 17433—380 [lpombiwineHHaa ynctoTa. CxaTtbl Bo3gyX. Knaccel 3arpssHeH-
HOCTW

[OCT 23950—88 Bopa nutbeBas. MeToa onpegeneHUs MacCoBOU KOHLEHTpauUun
CTPOHLMUSA

[OCT 24104—2001 Bechl nabopaTtopHble. ObLmMe TexHn4eckme TpedoBaHUS

[[OCT 25336—82 lMocyaa un obopyaoBaHue nabopatopHble CTeKNSAHHbIE. TUMbI,
OCHOBHbIE NapaMeTpbl U pasMepbl

[OCT 29169—91(NCO 648—77) lNocyna nabopartopHada cteknsaHHada. [NuneTkn ¢
OOHOUN OTMETKOI

[OCT 29227—91(NCO 835-1—81) llocyna nabopaTtopHada cteknsaHHasda. [NmneTku
rpagynpoBaHHble. Hactb 1. ObLme TpeboBaHus

[OCT 29251—91(LNCO 385-1—84) lNocyna nabopartopHasa cTeknsaHHas. bropeTku.
YacTb 1. ObLmne TpedboBaHmaA

[OCT P UCO 5725-6—2002 TouvHOCTb (NpaBUNbHOCTL U NPeLUU3NOHHOCTL) MeTO-
OOB U pe3ynbTaToB UsmMepeHun. HacTb 6. Ucnonb3oBaHMe 3Ha4YeHUA TOYHOCTU Ha Npak-
TUKE

[OCT P MCO/M3K 17025—2006 Obume TpeboBaHNUA K KOMNETEHTHOCTU UCMbITA-
TeNbHbIX N KarnnnbpoBOYHbIX NabopaTopuin

[OCT P 51309—99 Bopaa nutbeBas. OnpegeneHne cogepXaHUsl 3aNeMeHTOB MeTO-
OaMun aTOMHOW CNeKTpoOMeTPUN

[OCT P 51592—2000 Bopga. Obwme TpedboBaHns KoTobopy npob

[OCT P 51593—2000 Bopanutberasa. OTdoop npob

[OCT P 51652—2000 CnupT 3TUNOBLIN PEKTUMPUKOBAHHBLIN U3 NMULLEBOTO ChIPbA.
TexHun4eckune ycroBus

[OCT P 52029—2003 Bopa. EanHMua XeCcTKoCTU

[TpnmeyaHune— [lpn NONb30BaAHUM HACTOALWMM CTaHAAPTOM LlenecoobpasHo npose-
PUTb AEUCTBUE CCbINOYHbIX CTAHAAPTOB B UHADOPMALIMOHHON CUCTEME ODLLEro nofib30BaHUA —
Ha odpnUMmanbHOM cante HaunoHanbHoOro opraHa Poccunckon @egepaumm no ctaHgapTnlaumm B
cet VIHTepHeT unu no exerogHo nagasaemMomMmy MHQOpMaUMoOHHOMY yKa3saTtento «HaunoHarnb-
Hbl€ CTaHAAPThI», KOTOPLIN ONYDNMKOBAH N0 COCTOSIHUIO HA 1 SSHBAPS TEKYLLErO roaa, U rno cooT-
BETCTBYHOLNM €XEMECAYHO N3JaBaeMbIM MHPOPMALUMOHHbIM yYKa3aTensm, onybrnmkoBaHHbIM B
TEKyLWEeM rogy. Ecnn cCbiNOYHbIN AOKYMEHT 3aMEHEH (M3MEHEH), TO NPU MOJIb30BAHMN HACTOS-
LWLWM CTaHOAPTOM creayeT PpyKoBOACTBOBATLCSH 3aMEHEHHBIM (M3BMEHEHHBIM) AOKYMEHTOM. Ecnn
CCbINOYHbIN JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO NONMOXEHUE, B KOTOPOM JaHa CCbINKa Ha HEro,
NPUMEHSIETCH B YaCTN, HE 3aTparnBatoLlEn 3Ty CCbITIKY.

3 OT60p Npob6

Obwme TpedboBaHus KoTbopy Npod — No FTOCT P 51592 TOCT P 51593.

[Mpoby oTOnpatoT o6 bemom He MeHee 400 cm® ana aHanusa no metoay A U He MeHee
200 cm?® gnga aHanusa no metogamMm b 1 B B eMKOCTb, U3roTOBMNEHHYIO U3 NONMMEPHbIX
MaTepuarnoB UK cTekna.

CpoK XxpaHeHUa npodbbl Bogbl — He bonee 24 u.

Ona yBennyeHUa cpoka XxpaHeHust Npodbl U AN NpeaoTBpalleHUst ocaXaeHuns 13
BOAbl KapOOHAaTOB Kanbuua (MTO XapakTepHOo AN Nog3eMHbIX M OyTUNUPOBaHHLIX BOA)
Npody NoAKUCNAT KNCNoTon Ao pH < 2. [Npu onpeaeneHnn XXecTkocTn No metoay A noa-
KNWCNeHne NpoBoAAT CONMAHOM KUCNOTOW, No MeToay b — conaHoun nnm asoTHOW KUCNO-
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TOW, NMPU UCMNONb3oBaHUM MeToga B — a30THOM KUCnoTou. KoHTponb pH npoBogaT no
YHUBEPCalnbHOW MHOUKATOPHON Dymare unm c ucnofnb3oaHnem pH-metpa. Cpok xpaHe-
HWA NoAKUCNeHHOW Npobbl BoAbl — He bonee oAHOroc mecaua.

4 KomMmnnekcoHoMeTpuuyeckmu metoq (meton A)

4.1 MeToa ocHOBaH Ha 0bpa3zoBaHUU KOMMIEKCHLIX coeanHeHn TpunoHa b ¢ noHa-
MW WeNovYHO3eMeNbHbIX anemeHToB. OnpegeneHne npoBoasT TUTPOBAHUEM MPOOLI
pacTeopoM TpunoHa b npu pH = 10 B npucyTCcTBUKN MHAUKaTOPA. HanmMeHbLlada onpeae-
naemas ectkoctb Boabl — 0,1 “2K.

Ecnu nccnegyemas npoba bbina nogkucneHa anst KoHcepBauum nnm npoda nmeet
KACNYO cpedy, TO B anuKBOTY Npobbl AobaBnaloT pacTBOp rMapokcuaa HaTpus
(cM. 4.3.8)gopH=6 — 7. Ecnun npoba Boabl UMEET CUMNBHOLLENOUHYIO cpeay, TO B alnuKk-
BOTY Npobbl 40OaBNAOT pacTBOP CONAHOW KACMOThI (CM. 4.3.7) 4o pH =6 — 7. KOHTpOnb
pH npoBoasiT No yHUBepcaribHOW WMHAWKATOPHOW Oymare unM ¢ UCNONb30BaHMEM
pH-meTpa. Ana yaaneHusa n3 soabl kKapboHat n brkapoboHaT MOHOB (MTO XapaKTepHOo And
Noa3eMHbIX N DY TUNMMPOBaHHLIX BOA) Nocne AobaBneHns K anmkBoTe npobbl pacTBO-
pa CoONsIHOM KUCNOThI A0 pH =6 — 7 NpOoBOOAT ee KUNnaveHne Uunm npoayBaHne BO3ayXom
NN NOOBLIM MHEPTHBIM ra30M B TEYEHME He MeHee NATU MUHYT ANS yaaneHus yrinekuc-
noro rasa. Kputepmem Hanm4nsa B BoAe 3Ha4YMTENbHOIro KonyecTBa KapboHaTOB MOXET
CNMY>KUTb WWenovHaa peakuns soabl.

MpucytcTtBue B Boae 6onee 10 mr/gm3 noHos xenesa, 6onee 0,05 mr/am3 ka)kaoro 13
MOHOB Meau, KaamMmus, kobanbeTta, ceuHua, 6onee 0,1 Mr/ams KaXkaoro U3 MOHOB MapraHLa
(1), antoMnHKA, UUHKa, KobanbTa, HUKENd, OoBa, a TakkKe uBeTHOCTb bonee 200° ©
NOBLILLEHHAsA MYTHOCTb BbI3bIBAOT NMPU TUTPOBAHUN HEYEeTKoe U3MEeHeHWUe OKpacKkn B
TOUKE 3KBMBANEHTHOCTU U NPUBOAST K 3aBbILLUEHNIO pe3ynbTaToB onpeaeneHuns XecT-
kocTn. OpTodocdaTt- n KapdboHaT-UOHBI MOTYT OcaXadaTb KanbLW B YCNOBUSX TUTPOBA-
HWs npu pH=10.

[ns ymeHbLUeHNs BANAHUA coaepKallmxca B Boae LnHka go 200 mr/am3, antoMnHms,
Kaamus, cBuHUa Ao 20 mr/am3, xkenesa ao 5 mr/gm3, mapraHua, kobanbTa, Mean, HUKens
ao 1 mr/gm3 kK anukeoTe nNpobbl A0 BBeAeHUS HAMKaTopa AobaBnsawT 2 cMm® pacTBopa
cynbdurga HaTpus (cMm. 4.3.6); ANA yMeHbLIeHUs BIMAHNA MapraHua go 1 mr/gm3, xxene-
3a, antoMuHusa ao 20 mr/am3, megun ao 0,3 mr/am® gobasnatToT 5 A0 10 kanens pacTBopa
rmapokcunammHa rugpoxnopuga (cm. 4.3.5). MyTHOCTbL (B3BeLUeHHbIe BellecTBa) npo-
Obl YCTPaHAT PUNLTPOBAHUEM Yepe3 MeMbpaHHble PUNbTPLI C NopamMy AnameTpom
0,45 MKM UM BymMmakHble 00e330MneHHbIe PUNbTPbI K CUHASA NeHTa» . BNnsHMe LIBETHOCTU
N OpYyrux akTopoB YCTPaHAIOT pasbaBneHnemM npobel B Xxoae aHanunsa no 4.5, ecnn ato
NO3BONISIET ONnpeaensemoe 3HavyeHne XXeCTKOCTU BOAbI.

[MTpumedyaHune — OGunbTpoBaHne NPOOLI MOXET NPUBECTU K 3aHMXKEHUIO PE3YyNbTaToB
onpeaeneHns }XecTKOCTU BoAbl, 0COOEHHO BOAbI C LLENOYHON peaKUMEN.

Ecnn mewarwwime BNUAHUA YCTPaAHUTb HEBO3SMOXHO, TO onpedeneHue XXecTKOCTU
NPOBOAAT MeTo4aMnN aTOMHOM CNEKTPOMETPUMN.

4.2 CpegctBa uUsMepeHUda, BcrnoMoraTtennbHoe o0opyaoBaHUe, peakTUBLI,
MaTepuanbl

[[ocypapcTBeHHbIM cTaHaapTHbIN cbpa3sel (aanee — [CO)no FOCT 8.315 cocTaBa
XKEeCTKOCTU (0OLLEN )KECTKOCTMN) BOAbI C OTHOCUTENTbHOW NOrPELLIHOCTLIO aTTECTOBAaHHOIO
3HavYeHus Npu goBeputensHon seposaTHocTn P = 0,95 He bonee 1,5 %.
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Bechbl nabopaTtopHble ¢ LeHon ageneHns He 6onee 0,01 r n HanbonbLWKM Npeaenom
B3gewnBaHnA 210 rno OCT 24104.

pH-meTp ntoboro Tuna.

Konbbl MepHble 2-ro knacca touHoctuno FOCT 1770.

[TuneTkn rpagynpoBaHHble 2-ro knacca todHoct no FOCT 29227 unu nuneTtkn ¢
ogHoW oTMeTKoW 2-ro knacca TodHocTUu no FOCT 29169.

BiopeTkn 2-ro knacca TOYHOCTM BMECTUMOCTb 25 cm3 u (nnn) 10 cm3 no
[OCT 29251.

MepHble uunuHapbl (MeH3ypkn) no FOCT 1770.

Konbbl nnockoaoHHbIE UK kKoHndeckmne no FOCT 25336.

KanenbHuua 2-50 XC no OCT 25336.

BopoHkn nabopatopHble no FOCT 25336.

CTtakaHbl Xxumndeckne tepmoctonkne no FOCT 25336.

YCTPOUCTBO ANA PUNbTPpOBaHUA NPob ¢ MICNOoNb30oBaHNEM MeMBOPaHHbLIX PUNbTPOB.

PunbTpbl MeEMOpaHHbIE ¢ NopamMu gnameTpom 0,45 MKM Unn bymakHble 0b6e330neH-
Hble PUNbTPbI KCUHSIA NEeHTa».

Llkadp cylumnbHeIN nabopaTopHbIX, noaaepxusarowmm temnepatypy (80 £5) °C.

bymara yHuBepcanbHaa nHgukaTopHasa anga KoHTpons pH.

Boaa guctunnuposaHHasa no FOCT 6709 v (unn) dugnctunnmpoBaHHas (Boaa auc-
TUNNMPOBAaHHAaNA, NeperHaHHas NOBTOPHO B CTEKMAHHBIX EMKOCTAX).

[ CO cocTtaBaTpunoHa b maccoBou aonen 2-eo04HoON gMHaTPUEBOM CONN 3TUNEeHaNa-
MUH-N,N,N’,N'-TeTpaykcycHon KUCNOTbl He MeHee 99,5 % unu ctaHaapT-TUTP (PUKca-
Han) TpunoHa b unn TpunoH b (stuneHamammH-N,N, N N'-TeTpaykCyCHOU KUCNOThI
anHaTtpueras conb 2-soaHada) no FOCT 10652, 4.4.a. unun x.u.

[[CO cocTaBa BOAHOIMo pacTBopa MOHOB MarHMsg ¢ OTHOCUTENIbHOW MorpeLHoCTbio
aTTEeCTOBAHHOIo 3Ha4veHust Npu goseputenbHon BeposaTHocTn P = 0,95 He bonee 1,0 %
nnu ctaHgapT-TUTP (PukcaHan) cynbgarta (CepHOKMUCIIOro) MarHums.

CTtaHgapT-TUTP (pukcaHan) cConaHoU KUCNOoThl UM a30THOU KUCIOThl C MONAPHOU
KoHUeHTpaunen 0,1 mons/ams.

NHOUKaTOp 3pUOXPOM YepHbIN T (XpOMOreHOBLIN YepHbIM ET) Mnn XpoOMOBLIA TEM-
HO-CUHUWU KUCTIOTHLIN (KUCNTOTHBIN XPOMOBBIA CUHUN T).

AmMmoHua xnopngno FOCT 3773, 4.4.a.

AMmMmnak sogHbin no FOCT 3760 (25 Y%-HbIN), X.4.

KnucnotacondaHaano lOCT 3118, x.u., unmaszotHaa no [ OCT 4461, X.u.

HaTtpusa rugpokeng no FOCT 4328, x.u.

HaTtpua xnopmnano NOCT 4233, X.u.

HaTtpuacynedpnano FOCT 2053, 4.4.a.

['napokcunamumHa rmgpoxnopuagno OCT 5456, 4.4.a. N X .

CnunpT aTUNOBLIN pekTupunkoBaHHbIN o T OCT P 51652.

[TpnmeyaHwmne — [lonyckaetTcss NPUMEHEHNE APYINX PEAKTUBOB C TEXHUYECKUMUN U MET-
PONMOrMYECKUMU XapaKTEPUCTUKAMM HE XYXKe YKAa3aHHbIX.

4.3 lpuroToBneHue pacTBOpPoOB 1 UHOUKATOPOB

4.3.1 PacTBOp TpuUnoHa b monApHOM KOHLUeHTpaunn 25 mMmonb/gm3

TpunoH b BeicylumBaroT Npr 80 °C B TeUeHMe ABYX YacoB, oTBelWwnBatoT 9,31, nome-
WaT B MepHyto konby BMectumocTbio 1000 cm3, pacTtBopsitoT B Tennon ot 40 °C ao
60 °C dbngnctnnnupoBaHHOW BoAe U Nocne oxXnaxageHus pacteopa 40 KOMHATHOW TEM-
nepartypbl AOBOAAT A0 METKM OUANCTUNNNPOBAHHOW BOAOW. YCTAHOBKY NMOMNpaBoYHOro
kKoadppuLIMeHTa K KoOHUeHTpauun pacteopa TpunoHa b (cm. 4.4), npuroToBNeHHOro ns
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HaBeCKW, NPOBOAAT NO pacTBopy cynbdaTta marHusa (cm. 4.3.2). Pacteop ns 'CO cocTa-
Ba TpunoHa b unu ctaHgapT-TuTpa (pukcaHana) TpunoHa b rotoBAT B COOTBETCTBUN C
MHCTPYKLWEW MO NMPUMEHEHNI0, pa3baBnss ero o TpedyeMon KoHUeHTpauun. PactBop
TpunoHa b npurogeH Anga Ucnonb3oBaHUSA B TeUeHne WecTu mecsueB. PekomeHayeTca
He peXXe 0QHOro pasa B MecsiL, NPOBEPATh 3HaUYeHWe nonpaBoYHOro KoaduuneHTa.

4.3.2 PacTBOp MOHOB MarHusa MonspHON KOHL,eHTpaLuuu 25 Mmmonbk/gm3

PactBop rotoBaT U3 'CO cocTtaBa BOAHOMO pacTBopa UMOHOB MarHUsl UM cTaH-
aapT-tutpa(dukcaHana)cynbgara (CepHOKUCNOro) MarHnsi B COOTBETCTBUM C UHCTPYK-
LUen no ero npumMeHeHuo, Npu HeobxoaMMocTU pas3baBnas Ao TpedbyeMoWn KOH-
LeHTpauunn.

[TpumevyaHune — Ecnu B UCnonb3yemblX cTaHgapT-tutpax (pukcananax) mnm [CO
COCTaBa BOAHbIX PACTBOPOB KOHLEHTPaL WS BELLLECTBA BbIPaXeHa B HOPMarnbHOCTAX (H), Mr/gm>,
/M3 1 T.N., HeOBXOAMMO NPOBECTU NepecHeT KOHLEHTpaUumn BewecTBa B MONb/gMS.

4.3.3 bydepHbin pactBoppH=(10=0,1)

Nnsa npurotosneHna 500 cm® 6ydepHoro pactBopa B MepPHYHo Konby BMECTUMOCTbIO
500 cm® nomewatoT 10 r xnopuaa ammonud, aodasnsatoT 100 cm3 BMANCTUNNUPOBAHHON
BOAbl ANd ero pacTeopeHus 1 50 cm3 25 %-Horo BoAHOroc aMmmMmaka, TaTenbHO nepeme-
LLIMBAOT U AOBOOSAT A0 METKU ONANCTUNNMPOBAHHOW BoAoOWN. BydepHbIn pacTBOp NpUro-
OeH Ona Ucnonb3oBaHUA B TeYeHne ABYX MeCALeB Npu ero XpaHeHM B NIOTHO 3aKPbITOW
eMKOCTU, N3rOTOBNEHHOW U3 MONMMMeEpPHOro maTtepuana. PekomeHgyeTca nepnoamnyeckin
nepen npuMmeHeHMem OydepHOro pacteopa npoBepdATb ero pH ¢ UCnonb3oBaHMEM
pH-meTpa. Ecnu 3Ha4veHne pH nameHunock 6onee yem Ha 0,2 eanHMLLBI pH, TO TOTOBAT
HOBLIN DydpepHbIN pacTBOP.

4.3.4 UHgukaTopbl

4.3.4.1 PactBOp nHgukaTtopa
Nna npurotosneHna 100 cm?® pacTBopa MHAMKaTOpa B CTakaH BMECTUMOCTbIO HE

meHee 100 cm?® nomewatoT 0,5 r uHanKaTopa apuoxXpom YepHbln T, gobasnatot 20 cm?
oydepHoro pactsopa, TwartenbHO nepemewnsaoT n gobasnsaotT 80 cm?® aTunoBoro
cnupTa. PacTteop npurogeH ANg UCnofb3oBaHUA B TeueHWe AeCATU CYTOK NP XpaHeH U
B TEMHOMW CTEKNAHHOW €MKOCTMN.

[lonyckaeTca BMeCcTO nHaukaTopa 3puoxXpom YepHbi T MCNONb3oBaTb MHAUKATOP
XPOMOBbIN TEMHO-CUHUIN KUCIOTHBLIU, PACTBOP KOTOPOIro roTOBAT aHaNOMMYHbBIM CMOCO-
bom. CpoK XpaHeHus1 3TOro pacteopa — He bonee Tpex MecsiLeB.

4.3.4.2 Cyxasa cMmecb MHAMKaTOpA

CyXxylo CMecCb MHOMKaTopa roTOBAT B crneayowen nocneagoBaTtenbHOCTU: 0,25 1 3pu-
oxpomMma vyepHoro T cMmewmBatoT ¢ 50 r xnopuaa HaTpua B papPOPOBOU CTyNKe U T a-
TeNbHO pacTupatoT. CMechb NpUrogHa ang Ncnonb3oBaHUA B TedeHWe oaHoro roga npu
XpaHeHUN B TEMHOWU CTEKMAHHOW eMKOCTMW.

4.3.5 PacTBOp rugpokcunamMmuHa rugpoxnopuga

Ona npurotoenenna 100 cm® pacTBopa 1 r rugpokcunamnHa rugpoxnopuaa
(NH,OH - HCI) pactBopsitoT B 100 cm? BranctunnnmposaHHon Bodbl. PacTBop npuroaeH
ON4a ncnonb3oBaHUs B TedeHMe ABYX MecsILEB.

4.3.6 PacTBOp cynbhuaa HaTtpusa

Ons npurotosnexus 100 cm® pacteopa 5 r cyneduga Hatpusa Na,S-9H, O nnn 3,51

Na,S - 5H,0 pactsopsioT B 100 cm?® BuanctunnmposaHHon soabl. PacTBop rotToBaT B
OeHb NpoBedeHUA onpeaeneHun.
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4.3.7 PacTBOp CONSAAHOM KNCNOTbI MONSAPHOM KOHUeHTpauuu 0,1 monb/gm3

B mepHyto konby BMmecTuMocTbio 1000 cM3, HanonoBMHY 3anofIHEeHH Y BUANCTUNN-
DOBaHHOW BOAOW, HANMBatoT 8 CM?® CONMAHOM KUCIOThI M A0OBOAAT A0 METKU BUANCTUNNU-
pOBaHHOW BoAoW. CpoK XpaHeHUs1 pacTBopa — He bonee LecTn MeCsLIEB.

[lpuroToBNEeHUe pacTeopa KUCMIOThLl U3 cTaHaAapT-TUTpa (PUukcaHana) npoBoasT B
COOTBETCTBMU C UHCTPYKLIMEN NO ero NPUroTOBIEHUIO.

4.3.8 PacTBOp ruapokcuaa HaTtpusi MONAPHOM KoHUeHTpauuu 0,2 Mmonb/gm?

Onanpurotosnennsa 1000 cm3 pacTBopa B cTakaH NoMeLLatoT 8 rrmgpokecuaa HaTpus,
PacTBOPSAOT B OMANCTUNNUPOBAHHOW BOAE, NOCME OCThbIBAHUA PAcTBOP NEPEHOCHT B
MepHYto Kondy BMmecTumocTbto 1000 cm® n goBoaaT A0 MEeTKN BMancTUnIMpoBaHHON
BoaoW. CpoKXpaHeHUda pacTBOpa B EMKOCTU, U3rOTOBNEHHOW N3 NONMTUMMEPHOro MaTepuma-
na, — He bonee WecTU MecsiLeB.

4.4 YctaHoBneHue KkoadhdpuumneHTa nonpaBKU K KOHLEHTPaLl M pacTBopa Tpu-
noHa b

B koHM4eckyto konby BmecTnmMocTbio 250 cm® BHocaT 10,0 cm® pacTBopa MOHOB Mar-
HUA (cMm. 4.3.2), aobasnsaoT 90 cm® buancTUNIMpoBaHHoM Boabl, 5 cm® 6ydepHoro pac-
TBOpa (cM. 4.3.3), 0T 5 A0 7 Kanenb pacTteopa nHankatopa (cMm. 4.3.4.1) unn ot 0,05 o
0,1 r cyxon cmecun nHgmnkatopa (cm. 4.3.4.2) n cpasy TUTPYIOT pacTBOPOM TpunoHa b
(cM. 4.3.1) OO U3MEeHEeHNA OKpacCKM B 3KBUBaANEHTHOWU TOUYKE OT BUHHO-KpACHOWU (Kpac-
HO-PMONEeTOBOWU) A0 CUHEN (C 3eTeHOBAThIM OTTEHKOM) NPU UCTMONb3OBAHUU MHOMKATO-
pa 3pUOXPOM YepHbIK T, a Npn UCNONb30BAHUU NHAOMKATOPA XPOMOBLIA TEMHO-CUHU
KWCIMOTHBLIN A0 CUHEU (CUHEe-PUONETOBON).

PacTtBop TpunoHa b B Ha4ane TutpoBaHns 4o0aBNA0T AOBOSIbHO OLICTPO NPU NMOCTO-
AHHOM rMepemMeLllnBaHnn. 3aTeM, Korga LuBeT pacTBopa HadyuHaeT MeHATbLCH, PacTBOp
TpunoHa b gobaBnalT MeaneHHO. DKBUBANEHTHON TOUKN AOCTUraloT NpU U3MEeHEHUN
oKpallMBaHWUA, Korga LUBeT pacTBopa nepecrtaeT MeHATLCA Npyu acbaBneHnn Kanenb
pacTBopa TpunoHab.

TuTpoBaHuUe NpoBOoasAT HA POHE TUTPOBAHHOM KOHTPOMBHOW NPOOLI. B Ka4ecTBE KOH-
TPONBHOWN NPOOLI MOXHO UCMOMb30BaTb HEMHOMO NEPETUTPOBAHHYIO aHANU3NPYEMYIO
npoby. 3a pesynbTaT NPUHUMACT cpeaHeapndPmMeTUIecKoe 3Ha4YeHNe pe3ynbTaToB He
MeHee ABYyX onpeaeneHunn.

KoapuyneHT nonpaekn K K KOHLUEHTpauuM pacteopa TpunoHa b BbIMUACNAOT No
dopmyne

10
K=— (1)
vV
roe V — obbem pacTtBopa TpunoHa b, napacxogoBaHHbIA Ha TUTPOBaHUE, CM®;

10 — obbem pacTBopa NOHOB MarHusa (cm. 4.3.2), cms.

[TpumevaHnune — [lpu npurotoBneHnmn pacteopoB no 4.3, 4.4 gonyckaetcsd BMECTO
bnanCcTUNNIMPOBAHHOW BOA LI UCMONb30BaTL ANCTUINTIINPOBAHHYIO BOAY, ECINU ONnpeaensiemMoe 3Ha-
yeHue xecTtkocTm bonee 1 K.

4.5 lNopAagok npoBegeHUs onpegeneHUn

4.5.1 BbINnonHAOT ABa onpeaeneHns, Ang Yyero npoby aHannsnpyemMon Boabl AenaT
Ha ABe YacTu.
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4.5.2 B konby BMecTUMOocCTbio 250 cM? nomMeLLatoT NepByto YacTb annKBOThI NPoObI
aHanusnpyemoin sogbl o6 emom 100 cm3, 5 cm3 ByepHoro pactesopa (cm.4.3.3), 01540
/ kanenb pacTBopa nHankatopa (cM. 4.3.4.1) unn ot 0,05 oo 0,1 r cyxon cMmecu nHanka-
TOpa (CM. 4.3.4.2) NTUTPYIOT pacTBopoM TpunoHa b (cm. 4.3.1), kak onncaHo B 4.4.

4.5.3 BTopyto YacTb annkBoThl Npodbbl c6bemom 100 cm® nomeLlatoT B KOOy BMec-
TuMocTbto 250 cm3, pobasnawT 5 cm? BydepHoro pactsopa, oT 5 o 7 Kanenb pacTeopa
nHgnkatopa unn ot 0,05 a0 0,1 r cyxon cMecn uHgnkaTopa, 400aBNAT pacTBOP TPUNMO-
Ha B, koToporo 6epyT Ha 0,5 cM> MeHbLLIe, YeM NOLUSIO Ha NepBoe TUTpoBaHue (CM. 4.5.2),
OLICTPO U TLWATENLHO NEPEMELLNBAIOT U TUTPYHOT (IOTUTPOBLIBAKOT), Kak onnucaHo B 4 .4.

[MTpumevyaHns

1 HeveTkoe nameHeHne oOKpacku MHAMKaTOPAa B 3KBUBAlNEHTHOW TOYKE UM U3MEHEHNE OKpac-
KW Ha CepbIN UBET yKa3blBaeT HaA NPUCYTCTBME MELLAIOWNX BELWECTB. YCTpPaHeHne MellaLWwmx
BInsHun — no4.1. Ecnv mewarwwme BrnmsaHns yeTpaHnTe HEBO3MOXHO, ONMpeaeneHne XXEeCTKOC-
TV NPOBOAAT METOAAMUN aTOMHOW CMEKTPOMETPUM (CM. pasgen 5).

2 Ecnwn pacxog pacteopa TpynoHa b npeBbiwaet 20 cM° npy ncnonb3oBaHum BIopeTkn BMec-
TUMOCTBIO 25 cm® unu 9 cm3, nnu 10 cm3, To 06bem aHanuanpyemoin npobsl ymeHbLwawT, AobaBs-
NAA B Hee BuaNCTUNNMPOBaHHYIO Boay A0 o6bema 100 cm3. AnNUKBOTY NPpobbl yMEeHbLIAT U A1
yCTpaHeHUs BNUAHUA ULBETHOCTUN BOAbI.

3 Ecnwn pacxog pacteopa TpunoHa b meHee 1cm® npy ncnonb3oBaHuy BHOpeTKM BMECTU-
MOCTbI0 25 cm® nnm 0,5 cm?, nnm 10 cm3, To pekomeHayeTcs NCnonb3oBaTh PAcTBOP TpUoHa b
MOMSIPHOW KOHUEHTPpaumm 5 Mmonb/am® unm 2,5 mmone/gm>. Pacteop TpunoHa bno4.3.1 pasbae-
nsawT B 5unm 10 pas.

4.6 O6paboTKa pe3ynbTaTtoB onpeaerieHUA
4.6.1 XecTkocTb BoAbl /K, °XK, BEIYUCNAOT Mo popmyne

K=M-F-K Vi | Vo, (2)

rae M — kKospdpuumMeHT nepecyeTa, paBHbIN 2 CTp, rae CTp — KOHLEHTpaLuna pacTeopa
TpunoHa b, monb/m3 (Mmonb/am?3), (kak npasuno, M =50);
F — MHOXUTEeNb pasdbaBneHnst UICxoaHon Nnpobbl BoAbl NPUY KOHCEPBUPOBAHMMN (KaK
npaBuno F =1);
K — KO3 PpULUMEHT NonpaBkU K KOHUEHTpaLUWKM pacTBopa TpunoHa b, BbIMUCNEH-
HbIX No oopmyne (1);
V_ — obbem pacTBopa TpunioHa b, nspacxogoBaHHbI Ha TUTPOBaHNE, CM3;

™ -
V,,, — 06beM npobbl BoAb!, B3ATON AN1A aHaNM3a, cM3.
4.6.2 3a pesynbTtar UIMepeHna NpPpUHUMaKT cpegHeapupmMeTnyeckoe 3HavyeHue
pe3ynbTaToB ABYX onpeaeneHunit. [pnemMnemMocTb pe3ynbTaToB onpeaeneHn oLeH!-

BAOT UCXOOS U3 YCINOBUS
Ky — XKl <r, (3)

roe r — npegen nosTopaemMoctu (tabnuua 1);
K, WK, — pe3ynbTaTbl onpeaeneHnnino 4.5.2n4.5.3, XK.
Ecnn pacxoxxgeHne mexay AByMs pesynbTaTaMu NpeBbilaeT YCTaHOBMEHHOE 3Ha-

yeHne, To onpeaerneHne XXecTKOCTU BoAbl MOBTOPAIOT. [1poBepKy NpUeMneMoCT B 3TOM
cnydae npoogatno FOCT P NCO 5725-6 (pasgen 5).

4.7 MeTponoruvyeckume xapaktTepucTuku

MeToa obecneunBaeT nonyvyeHne pesynbTaTtoB U3MEPEHUN C METPONOTMYECKMMU
XapakTepucTukamu, He NpeBbillaroWUMMKU 3HAYEeHNIN, NpUBeAEHHBIX B Tabnuue 1, npwu
O0OBepuUTenbHOM BepodaTHOCTU P =0,95.
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Tabnuua 1

[ paHULbI MHTEpPBAanNa, B KOTOPOM
y lpenen lpenen
[dnanasoH namepeHun NOrPEeLUHOCTL HAXOOUTCH C
o - NOBTOPAEMOCTU | BOCMPOU3IBOOU-
XecTKoCTU K, “)K OOBEPUTENBHOU BEPOATHOCTBIO - oM vocTu R K
P=095 + A "X ’ =
Ot 0,1 oo 0,4 BKNOM. 0,05 0,05 0,07
Ca. 0,4 0,15 2K 0,1-2K 0,21 2K

4.8 KoHTponb KavecTBa pe3ynbTaToOB U3MEepPEeHUU

4.8.1 CTabUNbHOCTb pe3ynbLTaToB U3MEPEHUN B NabopaTopun KOHTPONUPYOT NO
[OCT P NCO 5725—6 (pasaen 6) c npumeHeHunem ['CO mnu pacteopa 'CO cocTaBa
XKECTKOCTU BOAbI, B HAMBONbLLIEN CTENEHM OTPaXKaltoLlero sHa4YeHMe KeCTKOCTM aHau-
3npyemMbix B nabopaTtopuun Bofa.

4.8.2 llpoBepKy COBMECTUMOCTU pPe3ynbTaToB UIMEPEeHWUWU, MOoNyYeHHbIX B ABYX
nabopatopuax, nposoaatr no FOCT P NCO 5725-6 (pasaen 5).

Ecnu gencTBnTenbHOE 3HaYeHMe XXeCTKOCTN B obpasLe cpaBHEHUS HEU3BECTHO, TO
pe3ynbTaThl CHUTAKOT COrnacylLWMMNCS NMPU YCIOBUN

I’Kir — Ko | £R, (4)

rae K, , UK, , — pesynbTaTbl U3MepeHUin, noslydeHHble B ABYX flabopaTopusax, °X;
R — npeaen BoCNpoM3BOAMMOCTU ANA 3Ha4YeHNA KXecTkocTn 0,5 (K, , + /K, )
(Tabnuua 1).
Ecnu pgencteButenbHoe (OnopHoe) 3HavyeHue XKeCcTKOCTU B obpasue cpaBHEHUS
M3BECTHO, TO pe3ynbTaThl CHATAKOT COrnacyloLWMMNUCA NMPK YCITOBUK

‘}KL'] — }KLQ ‘ <<= Ru , (5)

rae K, ., 2K, , — pesynbTaTbl UsMepeHun, noslydeHHble B ABYX NabopaTtopusx, °2K;
R — npenen BOCNPOM3BOAMMOCTM AN 3HAYeHUSA XKecTKocTM u (Tabnuua 1);

L .
u — AeWCTBUTENIbHOE (ONOpHOe) 3HaYeHUe KeCTKOCTU B obpasLie cpaBHe-

HUA, " XK.

MpumeyaHnune — Ecnm B ncnonbayembix [CO XecTKOCTb BblpaXeHa B MMONb/gm°
(Monb/mM3), TO HEO6X0ANMO NPOBECTU NepecHeT B rpaaychl xectkoctm no FTOCT P 5202971

4.9 OdopMneHune pe3ynbTaToB

PesynbTtatel U3MepeHUn pernctpupyrot B npotokone (otdyete) no [OCT P
MCO/M3K 17025. B npoTokone ykasbiBalOT NpUMeHAeMbIn B nabopaTtopum meton no
HacTosLeMy cTaHaapTy.

PeaynbTaT U3MepeHniA MoXeT ObITb NpeAcTaBnNeH B BUae

(KA X, (6)

roe K — 3HaveHune XXecTKoCTU BoAbI, “ K
A — rpaHunUbl UHTEpPBana, B KOTOPOM NMOrpeLlHOCTb ONpeaeneHMs )XeCTKOCTM BOAbl
HaxoOuTCA ¢ AOBepUTENbHOM BepoaTHOCTLIO P = 0,95 (Tabnuua 1).

1 3
) 3HaueHne KecTKoCTH BOAb!, BbIpaXXeHHOEe B MMOIb/AM™, YNCIIEHHO PABHO 3HAYEHUIO, Bbl-
paxxeHHOMY B K.
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5 MeToAbl aTOMHOU CNEKTPOMETPUN

5.1 OnpeneneHne XecTKOCTU BOAbl MeTOAOM U3MepPeHUA KOHLEeHTpauuu
MOHOB KanbLUMAa U Marima nnaMmeHHoOn aTOMHO-abcopOLUMOHHOMN CNEeKTpoMeTpUen
(MeToa b)

MeToa oCHOBaH Ha U3MEPEHNN PEe3OHAHCHOIO NOrnoLeHUs cBeTa CBOOOAHBIMN ATO-
MaMn XMUMUNYECKNX SNMEMEHTOB MarHg 1 KanbLUusa NPy NPpOXoXKadeHU cBeTa Yepes3 aToOM-
HbIM nap uccrnegyemoro obpasua, obpasywowmncst B nnameHn. Onst ycTtpaHeHus
MeLlaoLWmnX BIUSIHAA B anuUKBOTY npobbl o0aBnsaloT Xnopua naHtaHa unu xnopua
Le3us.

5.1.1 OTbop Npod — B COOTBETCTBUM C pasgerniom 3.

5.1.2 CpepctBa U3MepeHUda, BCnomMorartenbHoe obopyaoBaHUe, peakTUBDI,
MaTepuanbl

Bechl, nabopaTtopHasa nuMepHagda nocyaga, BcnomoratensHoe obopyaoBaHue, MaTtepu-
anbl, Boga ongncTtunnmpoBaHHasl, conaHast unu asoTHast KUCNoTel — No 4.2.

ATOMHO-abCOPOLMOHHBIA CNEKTPOMETP, HACTPOEHHbIN U YCTAHOBMEHHbLIV B COOTBET-
CTBMU C PYKOBOACTBOM (MHCTPYKLIMEN) NO aKCnnyaTauun, ob6opyaoBaHHbIA ANSA UCTIOMNb-
30BaHMA NnamMeHun Bos3gyx-aueTuneH UMnmM 3aknucb asoTa-aueTurneH, namMnon ¢ nosbiM
KaTo4oM Ansa onpegeneHnsa Kanbuuga U MarHus.

[TpumevaHune — [Ilnamsa 3akucb aszoTa-aueTuUeH PEKOMEHOYETCH NPUMEHATL, €CIn
COCTaB NpPob CNOXHbIN UMM HEN3BECTHbLIN, a TakXe AnsA Npob ¢ BbICOKUM coaepxaHmnem docda-
TOB, CyInb®aToB, NOHOB alTltOMUHUSA UITN KPEMHUAA.

[ CO cocTaBa BOAHLIX paCcTBOPOB MOHA MarHg M MoHa KanbLUUeA ¢ OTHOCUTENBHOW
MOrpPEeLHOCTbIO aTTECTOBAHHBIX 3HAYEHWUN MaCCOBbLIX KOHLLeHTpauunin He donee 1% npwu
O0OBepuTenbHON BepodaTHOCTU P =0,95.

NaHnTaH xnopuctebin cemmsoaHbin, LaCl, - 7H,O nnmn okenag nantaHa La,O,, X.4., ecnin
MCMONb3YIOT BO34YLWHO-aUeTUuneHoBoe nnamg, unu uesnm xnopuctel CsCl, x.4., ecnu
MCMONbL3YIOT NN1aM4da 3aKUCb asoTa-aleTUneH.

3aKUCb asoTa.

BosgyxcxaTtelinno [OCT 17433.

AuetuneH no [ OCT 5457.

5.1.3 lNpurotoBneHue pacTBOpPOB

5.1.3.1 PacTtBop xfiopuaa naHTaHa, MacCcoBOW KOHLEHTpaLuum naHTada 20 r/am3

Onsa npurotoneHunsa 1000 cvm pacTeopa 24 rokcuaa naHTaHa MeanieHHO MOCTOPOXKHO
pacTeopAoT B 50 cM> KOHUEHTPUPOBAHHOW CONMAHON KNCMNOThI, B36anThiBasa A0 pacTBo-
PEHWUS oKcuAaa naHTaHa, pacTBOP NEePEeHOCAT B MepHYI0 kKonby BMecTumMocTbio 1000 cm®
M OOBOAOAT A0 METKU BMANCTUNINPOBAHHON BOAOW UK 54 T XNnopuaa naHTaHa pacTBOpPS-
10T B 0T 500 ao 600 mn pacTBopa CONAHON KNCNOThI (CM.4.3.7), NePeHOCAT B MEPHYHO KOJT-
oy BMecTumocTbto 1000 cm? 1 goBOAAT 4O METKM PpacTBOPOM COSIAHON KMcnoTbl. Cpok
XpaHeHUsd pacTBopa — He boree Tpex MecsiLieB.

5.1.3.2 PacTtBop xnopuaa uesns, MaccoBOW KoHUeHTpauuu uesusa 20 r/gms3

Onsa npurotosneHna 1000 cm® pacTBopa B MepHyo konby BMecTumocTbio 1000 cm®
noMeLwlaroT 25 r xnopuga uesns M AoBOAAT OO0 METKU pacTBOPOM COMAHOWU KACMOTHI
(cM. 4.3.7). CpoK XpaHeHUs pacTBopa — He bonee Tpex MecsLeB.

5.1.3.3 OCHOBHOW pacTBOP KanbLMA-MarH1s

[1na npurotoBneHUs OCHOBHOMO pacTBopa KanbUUs-MarHMst MaccoBOW KOHLUEHTpaLUnK
KanbLna 20 mr/am® n marHunsa 4 mr/gms B MepHyto kondy emectumocTbto 1000 cm3 nuneT-
ko BHocAT 20,0 cm® TCO cocTtaBa BoAHOMO pacTBopa KarnbLIMA MacCOBOW KOHLUEHTpa-
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i 1 r/am3 n 4,0 cm3 NCO cocTaBa BOAHOIO pacTBoOpa MarHMs MacCoBOW KOHLLEHTpaLun
1 r/am3 1 OBOAAT A0 METKU pacTBOPOM consaHon KMcnoThl (cMm. 4.3.7). JonyckaeTcs
rOTOBUTb OCHOBHOW PacTBOP KanbUUA-MarHusa ¢ ApyruMm 3Ha4eHUAMU KOHLLEHTpaLuia
MOHOB KanbL,Ma 1 MarH1sl, B HaMbONbLIEW CTENEHN OTPaXKaoLWMMM COCTaB aHaNnU3npye-
MbIX BoA. CpOK XpaHeHuns pacTBopa — He bonee AByX MeCsILEB.

5.1.3.4 ['pagynpoBOYHbIE PacTBOpPLI KanbLMAa N MarHug

B cemb MepHbIX konb BmectumocTbto 100 cm® aobasnsawoT 10 cm? pacTBopa xnopuaa
naHtana (cMm. 5.1.3.1), ecnn NCNonb3yloT BO3AYLLHO-aLeTUneHoBoe nnams, unu 10 cm?
pacTBopa xnopuaga uesmst (cM. 5.1.3.2), ecnum NCnonb3yoT NnamMs 3akncb asoTa-aLeTu-
NeH; 3aTeM B LLECTb MEPHBLIX KOG A00aBNAT He0OXoAUMBIN OO bEM OCHOBHOMO PpacTBO-
pa Kanbuusi-marHua (cMm. Tadbnuuy 2), B ceabMyto Konody ero He 4o0aBnsaA0T (XONOCTON
pacTBop). JOBOAAT coaepXumMoe Bcex ceMm Konbd Ao MeTKM pacTBOPOM CONSAHON KNCTIO-
Tbl (CM. 4.3.7). CpoK XpaHeHUs1 pacTBopa — He Bonee oaHOro MecsLa.

[TpMepbl NonyYaeMbiX KOHLLEHTPpaLWUN rpaayupoBOYHbBIX PACTBOPOB KanbLWUA U Mar-
HSA NpUBeaeHbl B Tabnuue 2.

Tadbnwua 2

O6beM OCHOBHOTO PAcTBOPA KanbLUS-MarHusi, cm>

Maccosas
KOHUEHTpAaLKA, M/ am>
0 5 10 15 25 50 75
IOHOB Kanbuus 0 1,0 2,0 3,0 5,0 10 15
NoHOB MarHus § 0,2 0,4 0,6 1,0 2,0 3,0

5.1.4 NogrotoBKa cnekTpoMeTpa

5.1.4.1 ATOMHO-aOCOPOLUMOHHBIN CNEKTPOMETP NOTOBST K paboTe B COOTBETCTBUM C
PYKOBOACTBOM (MHCTPYKLUEW) No aKkecnnyaTayun. 3HavyeHUs aHanmtuydeckux 4nnMH BOJH
COCTaBNAT ANgd Kanbunsa 422,7 HM, AnNg marHmna 285,2 HM.

5.1.4.2 ['pagyunpoBka crnekTpomeTpa

B COOTBETCTBUN C PYKOBOACTBOM (MHCTPYKLUMEW) MO aKCNnyaTauun CcnekTpoMeTpa
rpagyupoBOYHbIE pacTBOPLI pacnbIiNAOT B NNaMeHN ropenku i permcTpupyroT NornoLle-
HUe Ka)kOoro anemMeHTa Ha aHannMTudeckon AnnHe BonHbl. B npomexyTkax Mexay rpaay-
MPOBOYHLIMW pacTBOpaMn pekoMeHOyeTCcAaA BBOAWUTb PaCTBOP COMAHOU KUCMOTHI.
[[pagynpoBOYHbIE 3aBUCUMOCTU abcopbLMn KanbLUSa U MarHUs 0T MX COAEPXKaHUA B rpa-
OYUPOBOYHLIX pacTBopax ycTaHaBnMBalT NO cpeaHeapUudPMeTU4eckUM 3HavYeHUaAM
pe3ynbTaToB TpeX UIMepeHUU AN KaXaoro rpagynpoBOYHOro pacTtesopa 3a BhlYeTOM
cpegHeapudpMeTU4ecKoro 3HadveHMda pesynbrtata Tpex U3MepeHUU XONOCTOoro
pacTBopa.

5.1.4.3 KoHTponb cTabUNbHOCTU rpaaynpoBOYHLIX 3aBUCUMOCTEN NPOBOAAT Yepes
Kaxkable AecsiTb Npob, NOBTOPSAA U3MEPEHME OOHOMo U3 rpagympoBOYHbIX PACTBOPOB.
Ecnn nsmepeHHaqa KOHLUEHTpauua 3TOro rpagynmpoBOYHOro pacTeopa oTnudyaeTtcs OT
OencTBmnTensLHOW bonee Yem Ha 7 %, TO rpaaynpoBKY NOBTOPSIOT.

5.1.5 MNMoproTtoBKa Nnpob Aonsa aHanusa

B MmepHble konbbl BMecTuMocTbio 100 cm® BHocAaT no 10 cMm® pacTBopa xnopuaa nat-
TaHa, ecn NCNoNb3yoT BO3AYLLUHO-aLeTuneHoBoe nnams, unn 10 cM® pacTeopa X1opu-
Oa uesnsl, ecnnu UCMONb3YIT NnamMsl 3akuCb aszoTa-aleTuneH, 3ateMm AobaBnstoT
annkeoTy Npobbl Bogbl (Kak npaBuno, He 6onee 10 cm3) N A0BOAAT 40 METKN PACTBOPOM
CONAHON KUCNOThI (CM. 4.3.7).
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Ecnun namepeHHoe cogepXxaHme KanbLnsa Unm marHus B Uccrnegyemomn npode Bollle
MaKCUManbHbIX 3HA4YeHWUIN, YCTAaHOBMEHHLIX NPpU rpadynMpoBKe cnekTpomMeTpa, To ANs
onpeneneHnuin NCNonb3yT YMEHbLUIEHHbBIM 00 beM aHaNM3npyemMon Npood.l.

[TpumevaHune —Ilpn npurotoBneHnn pacteopoB no 5.1.3 — 5.1.5 gonyckaeTtcs
NCMONb30BaTb MEPHbIE KONObI MEHbLLEN BMECTUTENBHOCTU, NPONOPLUMOHAINBHO YMEHbLLAs 00be-
Mbl MPUMEHSIEMBIX PACTBOPOB U arunKBOT.

5.1.6 lNopAapok npoBegeHUA onpepgeneHun

5.1.6.1 B COOTBETCTBUM C PYKOBOACTBOM (MHCTPYKLMEWN) Mo 3KCnyaTaunum CNeKkTpo-
MeTpa B Hero BBOAAT aHanMsnpyemble pacTBopbl, NoAroToBMNeHHbIe N0 5.1.3.4, a B Npo-
MeXyTKax MeXxay HUMU — pacTBOp condHou kucnoTbl (cM. 4.3.7). Onpegendior
NnornoLweHne KaXxaoro anemMeHTa npu aHanutn4eckon arnmHe BOMHI.

5.1.6.2 OaHOBpEeMeHHO NPOBOAAT XONOCTOU ONbIT, UCNOMNb3YA Te Xe peakTUBLI U B
TeX e KonuyecTBax, YTo U Npu noarotoske npod no 5.1.5, 3aMmeHUB nccneayemMblid 00b-
eM aHanmsnpyemoun npodbl bMaAUCTUNNNPOBAHHOW BOOON.

[MTpumeyaHne—IlpnnpurotoBneHnn pactBopoB no 5.1.3 — 5.1.6 BMecTO pactBopa
COJTAHOWN KUCIOTbI 4OMYCKaeTCH NCNOJb30BaTh PaCTBOP a30THOW KNCINOTbI MONSAPHOW KOHUEHTPA-
umm 0,1 monb/ams.

5.1.7 Ob6paboTKa pe3ynbTaToB onpeaeneHus

[10 rpagynpoBOYHOM 3aBUCUMOCTU (CM. 5.1.4.2), B TOM Yi1CIEe C UCMNOJb30BaHUEM
NporpaMmMHoOro obecnevyeHunst CneKTpoMeTpa, onpeaenstoT MacCoBbIE KOHLUEHTpau M
KanbLUMa U MarHMsa B UccrieQyemMblX pacTBopax U B XONOCTOM PacTBOPE M BbIYUCIAIOT
cofepXXaHue Kanbuust 1 marHusi B npobe, yunteiBasi pasbasneHume npodbbl N 3Ha4YEHMe,
NonyyeHHoe B OMNbITe C XOTOCThLIM PaCTBOPOM.

KecTkocTb Boabl K, “2K, BbIMUCISAOT No popmyne

XK =3(C;/Cy) F- VIV, (7)

rae C,— mMaccoBas KoHLeHTpaLunsa aneMeHTa B npobe BoAbl, onpeaeneHHas no rpagyu-
POBOYHOM 3aBUCUMOCTHU, 32 BbIYETOM pedynbTaTa aHannsa XoocToro pactBo-
pa, Mr/ams;

C.,— MaccoBasi KOHLIeHTpaLusi anemMeHTa, Mr/am?, YncneHHo pasHas ero 1/2 mons;
F— MHOXWUTENb pasdbaBneHnsa ucxogHoum npobbl BoAbl NPU KOHCEPBUPOBaHUM (Kak
npaBuno, F=1);

V., — BMECTUMOCTb KOJIObI, B KOTOPOU NPOBOAUNN MOATOTOBKY Npobbl, No 5.1.5, CM3;

V_— 06bem npobbl BOALI, B3ATOW ANA aHanusa, cMs.

5.1.8 MeTponornyeckue xapakre pucTuKku

MeToa obecnevnBaeT NonyvyeHmne pesyrnbTaToB USMEPEHNIN SNEMEHTOB (KanbLUa U

MarHusi) ¢ METPONOTMYECKUMUN XapaKTepUCTUKaMmM, HE NPEBLILLIAILLIMMIN 3HAYEHWUIA, NPU-
BeAeHHbIX B Tabnuue 3, npyn goBeputenbHon BepodaTHoCcTU P =0,95.

Tabnuua 3

[1MANa30H U3MEpeHUi [ paHULbI UHTEPBAaNa, B KOTOPOM Mpepen Mpepen
NOrpeLHOCTb N3MEePEHUA HaX0OUTCH
KOHUEHTpauumu - NOBTOPAEMOCTUN | BOCNPOU3IBOOUMOCTU
AMEMEHTOR. C MF/,E(MS C JOBEPUTENIbHOU BEPOATHOCTBLIO r Mr!ﬂm3 R Mr/ﬂmg’
T P=095 %A, mr/am> | |
Ot 1,0 go 50 Bkrtom. 01-C 0,1-C 0,14-C
Ce. 50 0,07.-C 0,07.-C 0,1-C
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5.1.9 KoHTponb KayecTBa pes3ynbtaTtoB onpegeneHun — no 4.8. Bmecto [CO
COoCTaBa XXeCTKOCTWU BoAbl MOXHO uUcnonb3oBaTbh [ CO cocTaBa BOAHLIX pPacTBOPOB
MOHOB MarHmg n kanbumnga. 3HadyeHna npegenos NoBTOPAEMOCTU U BOCMPOU3BOANMOC-
T — B COOTBETCTBUMU C Tabnuuen 3.

5.1.10 OdpopmMneHune pesynbtTatoB — No 4.9. 3HavyeHUe A BBIYUCTIAOT NO popmyne

A=\2(8,/C;, ), (8)

rae A, — rpaHuLbl MHTepBana, B KOTOPOM NOrpeLlHOCTb U3MepeHUs arieMeHTa B npobe
BOAbl HAXOAUTCA C AOBEPUTENBHON BepoAaTHOCTbO P = 0,95, mr/am3 (cm. Tab-
nmuy 3);

C..— MaccoBagd KoOHUeHTpaLUnsa aneMeHTa, Mr/am?3 , YncneHHo pasHad ero 1/2 mons.

{3

[TpumevyaHune — Bcny4vae HeODXOAMMOCTU pacyeTa XeCTKOCTU BOAbl C y4ETOM Coaep-
XaHUA U gpyrux WernovYHo3eMernbHbIX 3N1IEMEHTOB onpeaeneHne NoOHOB CTPOHUKMS NMPOBOAAT MO
[[OCT 23950, 6apuss — no FOCT P 51309, BbluncrneHne n oopmnerHne pesynbstatoB — no 5.2.

5.2 OnpeneneHne XecTKOCTU BOAblI MeTOOAOM U3MepPeHUA KOHLEeHTpauuu
MOHOB LLeNMoYHO3eMelTbHbIX 3/1IeMeHTOB aTOMHO-3MUCCUOHHOU CNEeKTpoOMeTpUuen
C MHOAYKTUBHO CBA3aHHOM nna3mMmou (Mmetopa B)

5.2.1 OnpepeneHune cogepxkaHusi B npodbe Boabl MOHOB LLEeNovYHO3eMerbHbIX 311e-
MEHTOB (MarHus, kansuus, ctpoHuusa, dbapua) nposoaatno FOCT P 51309.

XKecTkocTb Boabl K, °XK, BBIYUCIAOT No dopMyne

XK=Z(C;i/Cp), (9)

rae C.— maccoBas KOHLEeHTpauua anemMeHTa B npobe BoAbl, onpeaeneHHas no
FOCT P 51309, mr/am3;
C.,— MaccoBas KOHLEeHTpaLus anemMeHTa, Mr/am3, YucneHHo pasHas 1/2 ero mons.
5.2.2 KOHTpONb KadecTBa pe3ynbTaToB namepeHun — no 4.8. [lpn 3TOM BMECTO
[ CO cocTaBa XecTKoCTU BoAbl MOXXHO Ucnonb3oBaTh [ CO cocTaBa BOAHLIX paCTBOPOB
MOHOB MarHus, KanbLms, 6apus, CTPOHUKUSA; 3Ha4YeHUs NpeaenoB NOBTOPSIEMOCTU (CXO-
anmocTtn) n Bocnpounssogumoctn — no FOCT P 51309 (tabnuua 4).

5.2.3 OdpopmMmneHune pesynbtaTtoB — Mo 4.9. 3Ha4YeHne ABbIMUCAAIOT N0 popMyne

A=,/£(0013C;/C;, )2, (10)

rae o — rpaHuubl MHTepBana, B KOTOPOM OTHOCUTENbHAas MorpeLllHocTb onpeaeneHus
anemMeHTa Haxoautcs ¢ aoBeputenbHon BeposaATHocThlo P = 0,95 no NOCT
P 51309 (tabnuua 3), %;
C. — MaccoBas KoHLUeHTpalna sneMeHTa B npobe BoAbl, onpeaeneHHaa no NOCT
P 51309, mr/am?;
C.,— MaccoBasi KOHLLeHTpaLuus anemMeHTa, Mr/ams>, YncneHHo pasHas ero 1/2 monsi.
5.2.4 [lpu KkoHUeHTpaLnX B Npodbe BoAblI MOHOB CTPOHUMSI M bapust MeHee 10 % (cym-
MapHO) obLlero coaepXaHus LWEeNoYHO3EeEMENbHbBIX 3[TEMEHTOB ACNYCKAETCS HE YUUNThI-
BaTb coepXaHne CTPOHLUUS U Dapuns Npu pacyeTe XXeCTKOCTU BoAb!.

345 12



FOCT P 52407—2005

YK 663.6:006.354 OKC 13.060.20 HO9 OKI101 3100

KniouyeBble cnoBa: nUTbeBas Boda, NpupoaHas Boda, XeCTKOCTb, MeTodbl onpeaene-
HUS, KOMTMTIEKCOHOMETPUS, aTOMHas CNekTpoMeTpus

13 346



