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MpeancnoBue

Llenu, ocHOBHbIE MPUHLIMMBI U OCHOBHOWM MOPSAOK NpoBeaeHNs paboT Mo MeXrocyaapCTBEHHON cTaH-
AapTusaunn yctadosneHsl MOCT 1.0—92 «MexrocygapctBeHHasas cucTeMa cTtaHaapTusauun. OCHOBHbIe
nonoxeHus» n FOCT 1.2—2009 «MexrocynapctseHHas cucteMa ctaHgaptusaunn. CtaHgapTel MeXrocy-
AapcTBeHHble, Npasua n pekoMeHAaLUuUmn No MexrocyapcTBeHHoM cTaHaapTusaunn. Mpasuna paspaboTky,
MPUHATUS, NPUMEHEHUS, OGHOBMNEHNA U OTMEHbI»

CBepeHus o ctaHaapTe

1 NOArOTOBJIEH O6LecTBOM COrpaHUYeHHOW OTBETCTBEHHOCTbIO «[poTeKTop» COBMECTHO ¢ 3aKphbl-
ThIM aKLMoHepHbIM 0bLLecTBOM «LIeHTp UccreaoBaHNs 1 KOHTPONS BOAbI»
2 BHECEH ®eaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PerynnpoBaHuio U METPOMOTA

3 MPUHAT MexrocypgapCTBeHHbIM COBETOM MO cTaHAapTU3auun, MeTponorun U ceptudumkaumm
(npoTokon oT 15 Hos6pa 2012 1. Ne 42)
3a npuHATNe NPOronocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kop ctpaHs! CokpalleHHOe HarMeHOBaHUe HauWoHalbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHaapTusauuv
ApmMeHus AM MwuH3akoHoMuKkM Pecnybnvku Apmenust
Kasaxcrtan KZ loccranpgapT Pecnybrnvku KaszaxcraH
KbipreiactaH KG Kbipreiactangapt
Poccuiickan degepaums RU Pocctangapt
Y36ekncTaH uz Yactangapt

4 TMpukasom PefeparnbHOro areHTCTBa NO TEXHUYECKOMY perynvpoBaHuio U MeTponorum ot 29 Hosbps
2012r.Ne 1619-cT mexxrocygapcTtseHHbii cTaHaapT FOCT 31870—2012 BBeAeH B AeliCTBME B Ka4eCTBe HaLM-
oHarnbHoro ctaHgapta Poccninckon Pegepaumm ¢ 1 aHsaps 2014 r.

5 Hacroswui cTaHaapT coOTBETCTBYET MeXAyHapoAHbIM cTaHaapTaM:

1ISO 5961:1994 Water quality — Determination of cadmium by atomic absorption spectrometry (Kauectso
Bogbl. OnpeaeneHne kKagMusa aToMHO-abcopbLMOHHON cneKTpoMeTpUuei);

ISO 9174:1998 Water quality — Determination of chromium — Atomic absorption spectrometric
methods (KavecTtso Boabl. OnpeaeneHue xpoma. MeToabl aToOMHO-abCopbLMOHHON CNeKTpoMEeTpUn);

ISO 11885:2007 Water quality — Determination of 33 elements by inductively coupled plasma atomic
emission spectrometry (Kayectso Bogbl. OnpegeneHue 33 anemMeHTOB aTOMHO-3MUCCUOHHOM CNIEKTPOMETPU-
el € UHAYKTUBHO CBA3AHHON Na3Mon).

CTeneHb cooTBETCTBUA — HeaksuBarneHTHasa (NEQ).

CtaHaapT noaroTosneH Ha ocHoBe NpuMeHernsa FOCT P 51309—99

6 BBEOEH BMNEPBbLIE

Unebopmayus o ssedeHuu 8 detlicmsue (rpekpauwjeHuu delicmeusi) Hacmosueao cmaHdapma ry6ruKy-
emcsi 8 exXxeMecs4YHo u3dasaeMoM UHhOPMaUUOHHOM yKasamerne «HayuoHansHbie cmaHdapmbiy.

Ungpopmayus o6 usMeHeHUsIX K HacmosiueMy cmaHdapmy rybnukyemcesl 8 exe200H0 usdasaeMom
UHhopMayLoOHHOM yKasamerne «HayuoHaibHble cmaHOapmbl», @ mekcm usmMeHeHUl U rornpasok — 8 exxeme-
CAYHO u3dasaeMoM UHGhOPMaUUOHHOM yKkasamene «HayuoHansHble cman®apmsbi». B criyyae nepecmompa
unu ommeHsl Hacmosuweao cmarOapma coomeememeyiouiast uHghopmausi 6yoem orybriuKkosaHa 8 exeme-
CAYHO u3dasaeMoM UHGOPMaULUOHHOM yKazamere «HayuoHanbHbeie cmaHO0apmbl»

© CranpapTtuHdopm, 2013

B Poccuiickori degepaunmn HacToALWwmiA cTaHAapT He MOXKET BbITb NOMHOCTLIO UAN YaCTUMHO BOCNPOU3BE-
OeH, TUPaXUPoBaH U pacnpocTpaHeH B kayecTse ouLManbHOro usaaHus bes paspeleHus ®egepansHoro
areHTCTBa Mo TEXHUYECKOMY peryriMpoBaHuio U MeTpOoriorim
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MpunoxeHue A (cnpasoyHoe) Pexumbl npoBeaeHNs usmepeHni no metoay 1
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CopgepxaHune
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HOPMATUBHBIE COBIMKI . . . v v v v v e e e e e e e e e e e e e e e e e e e
OTO0P P0G . . . . .

OnpegneneHue coaepxXaHnsa anoMuHus, 6apus, 6epunnus, BaHagus, BUCMYTa, Xernesa, KaaMUs, Ko-
BanbLTa, MapraHua, Meau, MonubaeHa, MellbsKa, HUKENs, 0NoBa, CBUHLLA, ceneHa, cepebpa, CypbMbl,
TUTaHa, XxpoMa, LiMHKa MeTooM aTOMHO-aBCcoPBLIMOHHON CNeKTPOMETPUN C 3MEKTPOTEPMUYECKON

atoMm3aumMen (METOA 1), . . . . . o e e e e e e

OnpepneneHve coaepxaHua anoMuHus, 6apusa, 6epunnus, 6opa, BaHagusi, BACMYTa, Bofbdpama,
Xenesa, KaAMus, Kanus, kanbuus, kobanbTta, KpeMHUs!, MATUA, MarHys, Mapradua, meau, MonuéaeHa,
MbllbAKA, HATPUSA, HUKeSS, OTOBA, CBUHLA, ceneHa, cepebpa, CTPOHUMA, CypbMbl, Tennypa, TuTaHa,
Xpoma, LMHKa MeTo40M aTOMHO-3MUCCUOHHOW CNEKTPOMETPUM C UHAYKTUBHO CBSAA3AHHOW NSasMoi

(METOM 2) . . . . e

Mpunoxenue b (cnpasodHoe) Pexvumbl NpoBeaeHUs USMepeHUi No MeToAay 2 U MelualoLLne 3NeMeHTE

MpunoxeHue B (pekomeHayemoe) MNpurotoBneHne rpagyMpoBOYHbLIX pAacTBOPOB CMECU 3N1IeMEHTOB
Bubnuorpadcua



MonpaBka k TOCT 31870—2012 Boga nutbeBas. OnpegeneHue cogepxaHus aneMeHTOB MeToA4amMm aToM-
HOW cneKTpoMeTpuun

B kakom mecTe HaneuaTtaHo HornxHo ObiTb
Mpeauncnosue. MyHKT 3. — Asep6a|7|u,>|<aH| AZ | AscTaHgapT
Tabnuua cornacosaHms

(UYC Ne 10 2015r.)
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M E XT OGCUYAAUPC CTHBETUHHUBbB # CTAHAAPT

BOAA NMUTbLEBAA

OnpeaeneHue coaepxaHUA 3NeMeHTOB METOAAMU aTOMHOMN CNeKTpoMeTpuu

Drinking water.
Determination of elements content by atomic spectrometry methods

Nata BBegeHna — 2014—01—01

1 O6nacTb NpuMeHeHuA

HacToAwui cTaHaapT pacnpocTpaHAeTCA Ha NUTLEBbIe, B TOM YKChe pacgacoBaHHbIe B @MKOCTH, U NpU-
poaHble (NOBEPXHOCTHLIE U MOA3EMHbIE ) BOALI, B TOM YACTE UCTOMHUKU BOAOCHAGXXeHWA U yCTaHaBNMBaET Ba
mMeToAa onpeAeneHna MacCcoBOW KOHLEHTPaLUMN 3NeMEHTOB!

- onpeadeneHne copepXaHua anomuHua, G6apus, 6Gepunnus, BaHagus, BUCMYTa, Xeresa, Kaamus,
kobanbTa, MapraHua, Meaun, MonubaeHa, MbllbsAka, HUKENS, 0NOBa, CBUHLA, ceneHa, cepebpa, CypbMbl, TUTa-
Ha, XpoMa, LUuHKa (Aanee — aneMeHTbl) MeToA0M aTOMHO-abcopbLUUOHHON CNEKTPOMETPUN C SIIEKTPOTEPMU-
YyecKol atTomuzauuein (metop 1):

- onpeaeneHne coaepxXaHua aniomuHua, 6apus, bepunnua, 6opa, BaHagus, BUCMYTa, Bonbgpama,
Xenesa, kKaaMus, kanus, kanbuus, kobanbTa, KPeMHUS, IMTUA, MarHusa, Mapradua, meau, MonubaeHa, Mblllbsi-
Ka, HaTpus, HUKens, 0NloBa, CBUHLA, ceneHa, cepebpa, CTPOHUUA, CypbMbl, TENAYpa, TUTaHa, XpoMa, LiMHKa
(nanee — snemeHTbl) METOAOM aTOMHO-3MUCCUOHHON CMEKTPOMETPUM C UHAYKTUBHO CBSA3AHHOW MnasMomn
(meToq 2).

2 HopmaTuBHbIe CCbINKK

B HacTosiLLeM cTaHaapTe UCMonb30BaHbl HOPMaTUBHbIE CChINIKU Ha crieAyloLmMe MeXrocyaapCcTBeHHbIe
cTaHaapThl:

FOCT NUCO 5725-6—2003* TouHOCTb (MPaBWUMbHOCTb U NPELM3UOHHOCTb) METOAOB U pe3ynbTaToB
nsmepeHuin. Hactb 6. Mcnonb3oBaHne 3Ha4eHUIA TOYHOCTU Ha NpaKkTuKe

FOCTNCO/M3K 17025—2009 O6wwme TpeboBaHNA KKOMNETEHTHOCTU UCTIbITATENbHBIX U KanMGpoBoY-
HbIX nabopaTopuii

FOCT 8.315—97 locygapcTBeHHas cucTeMa obecnevyeHnsi eauMHCTBa MaMepeHuid. CTaHaapTHble
06pasupbl cocTaBa U CBOACTB BellecTs U MaTepuanos. OCHOBHbIE NMOMOXeHWUs!

FOCT 17.1.5.05—85 OxpaHa npupogsl. M'napoctepa. Obwme TpeboraHus kK 0T6opy Npob nosepxHoc-
THBIX M MOPCKUX BOA, NbAa U aTMocepHbIX 0caaKoB

FOCT1770—74 (NCO 1042—83,NCO 4788—80) lMNocyaa mepHas nabopatopHas cTeknsHHas. LinnuH-
Apbl, MEH3YpPKU, Konbbl, Mpobupkn. TeXHU4eckne ycrnosus

FOCT 4461—77 PeaktuBbl. Kucnota azoTHas. TexHUYeckne ycrnosums

FOCT 6709—72 Bopa anctunnuposaHHas. TexHU4Yeckue ycrosus

FOCT 9293—74 (MCO 2435—73) A30T razoobpasHblil M XXMaKUA. TeXHUYeckne YCNoBus

FOCT 10157—79 AproH razoobpasHblil v KUAKWIA. TeXHUYECKMe YyCNoBUs

FOCT 11088—75 PeakTtnsbl. MarHuin HATpaT 6-BogHbIA. TexHn4Yeckne ycrnoBums

FOCT 11125—84 Kucnota a3oTHast 0co60M YNCTOThI. TeXHUYECKNE YCIIOBUS

* B Poccuiickon ®egepaumu gerncteyet FTOCT P NCO 5725-6—2002.

WapaHne opmumnansHoe
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FOCT 14919—83 3neKTponnuThl, 3NeKTPONUTKN U XapoUdHble anekTpolukadbl 6biToBble. Obume Tex-
HUYecKne ycnosus

FOCT 20298—74 Cmonbl uIOHoOOBbMeHHbIe. KaTroHUTbl. TeXHu4eckue ycrioBust

FOCT 25336—82 Mocyaa u o6opyaoBaHue nabopaTtopHble CTEKNSAHHbIE. TUMbl, OCHOBHbIE NapaMeTpbl
1 pasmepsl

FOCT 28165—89 Mpubopbl 1 annapaTel nabopaTopHble U3 cTekna. AksagucTunnsitopsl. Ucnaputenu.
YcTaHoBKU pekTudukaunoHHble . O6Lme TexHu4eckue TpebosaHus

rOCT 29169—91 (MCO 648—77) lNMocyna nabopaTopHas cTeknsiHHasA. [uneTku ¢ o4HON OTMETKON

FOCT 29227—91 (MCO 835-1—81) Mocyna nabopaTtopHas cTeknsaHHas. [uneTkn rpagynpoBaHHbIe.
YacTb 1. O6wme TpebosaHus

FOCT 31291—2005 Mannaauii acbcuHMpoBaHHLIA. TeXHUYEeCKUe yCrioBus

FOCT 31861—2012 Bopa. O6wue TpeboBaHus k oT6opy Nnpob

FOCT 31862—2012 Boga nutbesas. OT60p Npob

Mpumeuyanune— lNpynonb3oBaHNM HACTOSWMM CTAHAAPTOM LienecoobpasHo NPoBepUTL AEUCTBUE CChINOoY-
HbIX CTAHQAPTOB B WMHMOPMAUMOHHOW cucTeme o6Wero nonb3oBaHus — Ha oduumansHom cante PegepanbHOro
areHTCTBa NO TEXHUYECKOMY PEeryrnmpoBaHuIo U METPONOrMn B ceTn MHTepHeT unu no exerogHo nagasaemomy nHdopma-
LMOHHOMY yKa3aTenio « HaunoHanbHble CTaHaapThl», KOTOPbIN ONyGMKoBaH NO COCTOSHMIO Ha 1 AHBApPSA TeKyLWero roaa, n
NoO COOTBETCTBYIOWUM €XEMECSYHO U3aBaeMbiM MHOPMALIMOHHBIM yKa3aTensam, onybnnMkoBaHHLIM B TEKYLEM roay.
Ecnu ccbinoyHbif cTanaapT 3ameHeH (M3MeHeH), TO NPY NONb30BaHMKU HACTOAWMM CTaHAAPTOM cneayeT pyKOBOACTBO-
BaTbCH 3aMeHSIOWMUM (M3MEHEHHbIM) CTaHAapToM. Ecnu cCcbinovHbIn CTaHAapT oTMeHeH 6e3 3aMmeHbl, TO NONOXEeHWe, B
KOTOPOM AaHa CCbIfKa Ha HETo, MPUMEHSIETCS B YAaCTU, He 3aTParvBalowWwen 3Ty CChiky.

3 OT60p Npob

Mpobebl Boakbl otbupatot no MOCT 31862, MOCT 31861 n NOCT 17.1.5.05 B nocyay BMECTUMOCTbIO
0,2—0,5 AM3, 3roToBMIEHHYIO U3 MONMMEPHBLIX MaTepuanos. Ecnu usmeperue npoeoaaTt Gonee yemuepes 124
nocne ot6opa, Npobbl KOHCEPBUPYIOT, 406ABMNSAS PAaCTBOP a30THON KMCNOTLI NO 4.3.2.2 U KOHUEHTPUPOBaH-
HYto a30THY0 kucnoTy Ao pH meHee 2. KoHTponb pH ocywecTBnAloT N0 yHUBEPCanbHON MHAUKaTOPHON Bymare.
[N NUTbEeBLIX M NOBEPXHOCTHBIX BOA, KaK MpaBuio, A0cTaTouHo Ao6asnaTh 1,0 cM3 KOHLEHTPUPOBaHHO a30T-
HoM kncnoTel Ha 200 cm3 npo6el Boasl.

MpwumeyaHwun e — Ecnn HeoBxogumo onpeaenuTs B Nnpobe Bodbl pacTBOPEHHbIE POPMbI 311EMEHTOB, TO NPoby
BHavane UnbTPYIOT, a 3aTeM NOAKMCIIAIOT.

CpoK XxpaHeHUst 3aKoHCepBMpoBaHHbIX Npob npu TeMmnepatype o1 2 °C go 5 °C npu onpeaeneHnn BUCMY-
Ta, 0510Ba, ceneHa u cypbMbl — He 6onee 14 cyT, ocTanbHbIX Npob — He Gonee 1 mec. Mpoba He gomkHa noa-
BepraTtbCs BO3OENCTBUIO MPAMOro COMNHEYHOro ceeTa.

Cpoku U TemnepaTypHble YCIOBUS XpaHeHUs BoAbl, pacacoBaHHOW B EMKOCTU, AOSMKHBI COOTBETCTBO-
BaTb TpebOoBaHWUAM, yKasaHHbLIM B HOPMaTUBHOWM AOKYMEHTaUMW® Ha FOTOBYHO NPOAYKLMIO.

4 OnpepeneHne coaepXaHWUA anloMUHUA, 6apua, 6epunnua, BaHaguA,
BMCMYTA, Xenesa, KagMus, KobanbTa, MapraHua, meam, MonuéaeHa, MbilLbsAKa,
HUKens, onoBa, CBUHLUA, CeneHa, cepebpa, CypbMbl, TUTaHa, XPOMa, LIMHKa
MeTOAOM aTOMHO-a6COpPOLMOHHON CNEKTPOMETPUMN C INEKTPOTEPMUYECKOMN
aTomusaumen (metopn 1)

4.1 CywHocTb MeTOAa

MeToa oCHOBaH Ha M3MepeHMU NOTMOLWEHNS U3NYYEHUs PE3OHAHCHOM ANMWHBI BOMHBI aTOMHBLIM MapoM
onpegensemMoro anemeHTa, 06pasyroWnMcs B pesynbTate 3/1eKTPOTEPMUYECKO aTOMU3aLM1 aHanManpye-
Mol Npobbl B rpacbMTOBOM NeYn cnekTpomeTpa.

MeToa no3sonsieT onpeaensTb MaccoBble KOHLEHTpaLMu cneayowmx 3eMeHToB:

anoMuHna  — o1 0,01 10 0,1 mr/am3;
Gapus — 010,01 80 0,2 mr/am3;
Gepunnus — 0710,0001 o 0,002 mr/am3;

* B Poccuiickon Peaepaumnm — tpeboanmam FOCT P 52109—2003 «Boaa nutbeBas, pacdacoBaHHasi B €MKOCTU.
O6wume TexHnHeckue ycnosusy.
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BaHagusa — 070,005 go 0,05 mr/am3;
BMCMYyTa — 070,005 800,1 Mr/gm3;
Xenesa — 070,04 00 0,25 mr/gm3;
Kagmust — 0710,0001 800,01 Mr/am3;
kobanbTa — 010,001 80 0,05 mr/am3;
MapraHua — 010,001 oo 0,05 mr/gm3;
mMeau — 010,001 go 0,05 mr/am3;
monuéaeHa — o10,001 o 0,2 mMr/am3;
MblLIbsKa — 070,005 80 0,3 mr/ams;
HUKens — 010,001 8o 0,05 mr/am3;
onoBa — 070,005 o 0,02 mr/gm3;
CBUHLA — 070,001 g0 0,05 mr/am3;
ceneHa — 010,002 go 0,05 mr/om3;
cepebpa — 0710,0005 go 0,01 mr/am3;
CYPbMbl — 010,005 g0 0,02 mr/om3;
TUTaHa — 070,180 0,5Mr/am3;
Xpoma — 010,001 go 0,05 mr/am3;
LIMHKa — 070,001 oo 0,05 mr/am3.

MeToa MOXeT NPUMEHATLCA ANa onpeaeneHns 6omnee BbICOKUX KOHLEHTpaLWii 3neMeHToB nocne pas-
6aBneHus aHannavpyeMon npobbl Bogpl, HO He 6oree YeM B CTO pas.

4.2 CpepcTtBaU3MepeHuin, BcnoMoratenbHoe o6opyaoBaHue, peakTUBbI U MaTepUuanbl

ATOMHO-abCcopOLIMOHHBIN cnekTpomMeTp (cnekTpodoToOMETP) NoBOro TMNa ¢ 9NeKTPOTEPMUYECKAM aTo-
MUW3aTOPOM, NO3BOMISAOLLMM MPON3BOAMTL MO 3a4aHHON MporpaMmme pasorpes rpacduToBoi neuun, obopyaoBaH-
HbIA  WCTOYHMKAMW  PE3OHaHCHOTO  U3Ny4YeHust  (crekTpanbHbIMKU  namMnamu) Aansa  onpegeneHus
COOTBETCTBYIOLLNX S[IEMEHTOB 1 YCTPOUCTBOM 151 KOPPeKLM HeceneKTMBHOIo nornotweHust (poHa).

LunuHap mepHbiin BMecTuMocTbio 500 cm® no FOCT 1770.

Kon6el mepHble no FTOCT 1770.

MuneTtku rpagyvpoaHHble no FOCT 29227 unu ¢ ogHon oTMeTkon no FOCT 29169.

MukpoaosaTopbl.

Becbl nabopaTopHble* c HauGonbLWUMM NpegenomM s3sellnBanna 220 r, o6ecrneumBarollme TOYHOCTb B3Be-
LMBaHKA ¢ Npeaenom gonyckaemoin abcontoTHOM NorpeLuHocT He 6onee + 0,75 Mr.

ocypapcTBeHHble (MexXrocygapcTBeHHble) cTaHaapTHele obpasupl (TCO) cocTaBa BoAHbLIX PacTBOPOB
anemeHToB No FOCT 8.315.

MpumMmeyaHune—Bmecto (CO coctaBa BoAHbIX pacTBOPOB MHAMBUAYArbHLIX 3NEMEHTOB [OMYCKaeTCA UC-
nonb3oBaTb MHOFOKOMMOHeHTHble [CO cocTaBa BOAHbLIX PACTBOPOB 3MEMEHTOB. [1pu OTCYTCTBMM B FOCYAapCTBEHHOM
peecTpe yTBEPXKAEHHbIX TUMNOB CTaHAaPTHbIX 06pa3uoB Heobxoammbix MCO, gonyckaeTcs NCMONb30BaTh aTTeCTOBaHHbIE
CMEeCW 3M1eMEHTOB.

CrakaHuuku anda s3sewmBaHna no FOCT 25336.

CrakaH TepmocTolikuin no FOCT 25336.

XonoaunbHUK 6bITOBOK NoBOro TUna.

®PunbTpbl MeMBpaHHble ¢ AnameTpoMm nop 0,45 Mk,

YCTpoNcTBO AN PUNbTpoBaHUS.

Mnutka anekTprnyeckas ¢ 3akpblTon cnupansto no FOCT 14919.

AKBagUCTUNIATOPLI OAHOCTYNEHYATHIN U ABYXCTyneHYaThii no FOCT 28165.

Mocyna Ana TpaHCNopPTUPOBAHNSA U XpaHeHNa oTo6paHHbIX Npo6 Boakl BMeCTUMOCTbI0 oT 0,2 oo 0,5 am3
13 NONUMEPHbBIX MaTepuanos (NoNUaTUNeHa, NoNUNPONUeHa, NoNMBNHUNXIIopMaa, Toponnacra).

Kucnota asotHaa no NOCT 11125, ocoboi ynctothl unu no TOCT 4461, ounilueHHass MeToaoM
neperoHkun.

Bopa 6buguctunnmpoBaHHan Unmn 4eMoHn3npoBaHHas (aucTunnuposaHHasi Boga no FOCT 6709, nepe-
rHaHHas NOBTOPHO UNW NPOMYLLIEHHAsA Yepes KOMOHKY ¢ MoHooBmeHHol cmoroi no FOCT 20298).

AproH razoobpasHbliii Bbicokoin unctoTel o FOCT 10157 unu asoT razoobpasHbiii no FOCT 9293.

Mannagun adduHUpoBaHHbIRi, nopoLuok (99,95 %) no FOCT 31291.

HuTpaT marHus 6-soaHbln no FTOCT 11088, 4. 4. a.

* B Poccuiickon ®epepauun gevicteyet FOCT P 53228—2008 «Becbl HeasTomaTnyeckoro gencrens. Yacts 1. Met-
ponornyeckme n TexHmueckme Tpebosanus. McnoitaHusay.
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YHuBepcanbHas nHavkaTopHas Gymara.

MpunmeyaHne— [Jonyckaercs NPUMEHATL ApyrMe CPEACcTBa UaMepeHwii, 06opyaoBaHne U peakTUBbl C TEXHU-
YECKMMU U METPONOTMYECKUMI XapaKTEPUCTUKAMM HE XYXKE YKA3aHHBIX, B TOM YMCE MMMOPTHOrO NPOM3BOACTBA.

4.3 Mopanok NoAroToBKU K NPOBeAEeHUIO U3MEPEHUI

4.3.1 NopgroToBKa nocyabl

Bcto ucnonbsyemyto ansa otéopa, XpaHeHns, TpaHCNopTUPOBaHUA U aHannaa npob nocyay NpoMbIBaoT
pazbaBneHHon 1:1 a30THOM KACNOTON, 3aTeM BOMNbLUMM KOMIMYECTBOM BOAONPOBOAHOW 1 (MNn) AUCTUNNNPO-
BaHHOW BoAbl v ononackueatoT 3—4 pasa buanctunnmposaHHol Bogoi. He gonyckaeTcs obpabaTsiBaTh nocy-
Y CMecsiMU1, COAepKaLLUMMM XPOM.

4.3.2 MpurotoBneHue pacTtBopoB

4.3.2.1 PacTBOp a30THOW KUCMOThI MOMSPHON KoHLeHTpauun 0,3 Mons/am3

B mepHyto konby BmectumocTbio 1000 cm3, HanonoBMHY 3anofHeHHON BUANCTUNIMPOBAHHOR (AEUOHU-
31poBaHHO) BoZdoW, NpunueatoT 20 cM3 KOHLEHTPUPOBAHHOM a30THOM KUCNOTLI. Mocne oxnaxaeHna 4o KOM-
HaTHOW TeMnepaTypbl AOBOAST pacTBOp OMANCTUNNMPOBaHHOW (OEVOHU3NPOBaHHOW) BOAOW A0 METKU U
TwaTenbHo nepemMelumsatoT. Cpok xpaHeHus pacTBopa — He 6onee 3 mec.

4.3.2.2 PacTtBOp pa3baBreHHON B COOTHOLIEHNUM 1:1 a30THOM KUCTOThI

B mepHyto konby sMecTuMocTbio 1000 cm? nomeluatoT 400 cm3 GuaucTUNNMpoBaHHo! (4euoHU3UpoBaH-
HOW) BOABI, 3aTEM MepHbLIM LUAnHAPOM npunneaoT 500 cM3 KOHUEHTPUPOBaHHOI a3oTHOI kucnoThl. Mocne
oxXaxaeHust pacTBopa 40 KOMHATHOM TemMnepaTypbl pacTBOp B Konbe A0BOAAT A0 MeTKM BuamcTunnmpoBaH-
HOM (OEMOHU3NPOBAaHHOM) BOAON M TWaTenbHO NepeMewnBaoT. Cpok xpaHeHus pacTBopa — He 6Gonee
12 mec.

4.3.2.3 Xumuueckunin mogucpukaTop (MogudukaTop MaTpubl)

Mpu onpeaeneHnn MHOTNX NEerKoNeTYYUX SNeMEHTOB A1 YBENUYEHUA TeMNepaTypbl 030M1eHUsi TPobbI U
pasgeneHns NMMKoB aTOMHOrO U (POHOBOIO NOrMOLLEHMS UCNIONL3YIOT XuMudeckue moaudukaTopsl (Moanduka-
TOpbI MaTpuLbl). PacTBOpbl HUTPaTa Nannagus u HATpaTa MarHua ABNAIOTCA yHUBepcanbHbIMU MoaudukaTo-
pamu. [JonyckaeTcsi NpMMeHeHne Apyrux MoaudukaTopos UnNU NX CMecu, B 3aBUCUMOCTU OT pekoMeHAaLuin
narotosuTENEN NPNGOPOB.

4.3.2.3.1 PacTBOp HUTpaTa Nnannaaus ¢ MaccoBon KOHLeHTpaumel nannaaus 1 r/gm3

B TepMOCTONKUI cTakaH nomewiatoT 1,00 r nopowikooGpasHoro nannaaus, no6asnsaoT 5 cM3 KoHUeHTpU-
POBaHHO a30THOM KUCNOThI M HArpEBaloT Ha 3MEeKTPONANTKE C 3aKPbLITON CMparbio 40 MOMIHOMO pacTBOPeHUs
metanna. MNocne oxnaxaeHns pacTeop pUALTPYIOT B MepHylo konby BMecTUMmocTbio 1 AmS, NnpombiBaioT
(PUNLTP HECKONMBKAMU MOPLIMSIMUA PACTBOPA a30THOMN KUCNOTLI KoHUEeHTpau M 0,3 Monb/aM? n 4oBoAAT et 06b-
em pacTtBopa o MeTku. Cpok xpaHeHus pactsopa — He 6onee 6 mec.

4.3.2.3.2 PacTBOp HATpaTa MarHua MaccoBoi KoHUeHTpauun 3 r/am3

B konby BMmecTuMocCTbIo 1AM nomewatoT 5,19 r HUTpaTa MarHusi M pacTBOPAIOT B pacTBOPE a30THOM KUC-
NoTbl kKoHUeHTpaumei 0,3 monb/am3. Cpok xpaHeHus pacTsopa — He Gonee 6 Mec.

4.3.2.4 pagynpoBoYHbIEe PACcTBOPbLI 31€MEHTOB

paayupoBOYHbIE PACTBOPLI FOTOBAT NyTeM pa3baBneHus B MepHOI nocyae HeobxoaMmoro cTaHgapTHO-
ro obpasua coctaBa BOOHOrO pacTBopa 3/ieMeHTa pacTBOPOM a30THOM KACMOTbI MOSSIPHOW KOHUEHTpaLuumn
0,3 monb/am® B COOTBETCTBUM C UHCTPYKLMEN NO NPUMEHEHUIO CTaHaapTHoro obpasLua. B kauecTse rpagyvpo-
BOYHBIX PACTBOPOB MOTYT NMPUMEHSITLCA HENOCPEACTBEHHO cTaHAapTHbLIE 0bpasLbl cocTaBa BOAHBIX pacTBO-
pOB 3MeMeHToB. [(paynpoBOYHbIe PACTBOPbI KXKA0ro onpeaensaeMoro anemMeHTa AoiPkHbl OXBaTblBaTb BECb
pabouunii gnanasoH UsMepeHnst ero MaccoBomr KOHLEHTpaLuun B npobax. MXxumncro AomKHO ObITb He MeHee TpexX.

CpoK XpaHeHUsi NPUroTOBEHHbIX FPaayUpOBOYHbLIX PACTBOPOR 3/IEMEHTOB C MAaCCOBOW KOHLIEHTpaLuumei
oT 10 4o 100 Mr/am3 B NIIOTHO 3aKPLITOM NOCYAe U3 NONMMEPHBIX MaTepuasos (KpoMe pacTBopa cepebpa) — He
6onee 2 Mmec; pacTBopa cepebpa B nocyae U3 TeMHoro ctekna — He 6onee 14 cyT; rpagynpoBOYHbLIX pAaCTBOPOB
3M1EMEHTOB C MacCOBOW KOHLieHTpauuei oT 1 4o 10 mr/am3 B NNOTHO 3aKPLITOM NITAcCTMKOBOW Nocyae (KpoMme
pactBopa cepebpa) — He bonee 1 Mec; pactsopa cepebpa B nocyae U3 TEMHOro cTekna — He 6onee 7 cyT;
rpagyvpoBOYHbLIX PAaCTBOPOB 3MEeMEHTOB C MacCoBOI KoHUeHTpauumel o1 0,1 Ao 1 Mr/am3 B NNOTHO 3aKpbITON
nnacTUkoBO nocyae (Kpome pacteopa cepebpa) — He 6onee 7 cyT. XpaHSAT pacTBOPbI B XONOAUIIbHUKE NpU
Temnepatype oT 4 °C go 8 °C. pagyMpoBOYHbIE PacTBOPbLI 3f1IEMEHTOB MacCOBOW KOHLEHTpauMn MeHee
0,1 mr/am3 n cepebpa meHee 1 Mr/aM3 MCNONb3YIOT CBEXENPUrOTOBNEHHBIMU.

4.3.2.5 Xonoctaa npoba — GuaucTunnNMposaHHas (AeMoHU3MpOBaHHas) BoAda, copepXalias Bce
BELLECTBA U B TAKUX KOHLIEHTpaLUsX, kKoTopble A06aBNAOT K aHanu3upyemMoi npobe.

4.3.2.6 KOHTpONbYMCTOTHI MPUMEHSAEMBIX PEaKTUBOB NPOBOAAT MO XorocTor npobe. UamepeHHoe B Heln
no 4.4 cogepxaHue onpeaensaemMbiX 3fIeMeHTOB A0MKHO OblTb MeHee 3HaYeHUs HUKHEW rpaHnLLbl YCTaHOBMEeH-

4
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HOro gnanasoHa namepeHuin. B npoTneBHOM criyyae UCnonb3yoT peakTuBbl 6oree BbICOKON YACTOThI W NPoBO-
OSIT UX AONOMHUTENBHYH OYUCTKY, HAaNpUMep, METOAOM NMEPEroHKN.

4.3.3 NoaroTtoBka npubopa

ATOMHO-abCcopOLIMOHHBIN CNeKTpoMeTp (CnekTpodoTOMETP) € SMEeKTPOTEPMUYECKAM aTOMU3aTOPOM
noaroTaBnuBatoT Kk paboTe B COOTBETCTBUN C PYKOBOACTBOM (MHCTPYKLIMEN) No akcnnyaTauun. Pexxunmsl pabo-
Tbl Npubopa 1 NporpaMmMy Harpesa nedn ycTaHaBIMBatoT B COOTBETCTBUM C peKOMEHAaLUAMN N3roTOBUTENS
npubopa. PekomMeHayeMble pexxuMbl NPoBeAeHUS M3MepeHnid npusedeHbl B npunoxerHn A. Mpu aTom ans
KOHKpeTHoro Tuna npubopa onTuMarnbsHble peXnMbl paboThl yCTaHaBNNMBAKT 3KCNEPUMEHTABHO.

4.3.4 NpapyvpoBka npu6opa

pagyvpoBky Npnbopa NpoBoAAT Nepes HavanoM M3MepeHWin NoAroToBNeHHbIX Npob. Ans nonyyeHus
rpagyupoBOYHOM XapakTepPUCTUKM B peXUMaX, yCTaHOBMEHHEIX Mo 4.3.3, He MeHee Tpex pas U3MepsIoT 3Hade-
HMe aTOMHOrO NOTMOLLEHWS XONOCTON Npobkbl, a 3aTeM — Kax4oro rpaaynpoBOYHOro pacTsopa onpegensemMo-
ro anemMeHTa, NpUroToBMeHHoro no 4.3.2.4, kak NpaBusio, B nopsigke BO3pacTaHMA KOoHUeHTpauun. Mo
pesynbTatam U3MepeHnin onpeaensioT rpagyMpoBOYHYI0 3aBUCUMOCTbL CPeAHEero 3Ha4eHnst aTOMHOro normno-
LLEEHMSA KOHKPETHOTO 3MIeMEHTA C YY4ETOM CPeHEro 3HauyeHMs aTOMHOro NOTNOLEHNs XoNocTon Npobbl 0T Mac-
COBOW KOHLLEHTpaL/MM aNeMeHTa B aHanm3npyemMmom rpagympoBoYHOM pacTBope.

4.3.5 KoHTponb cTabunbHOCTU rpagaynpoBOYHOMN XapaKTepucTuku

CTabunbHOCTL rpaaynpOBOYHON XapakTePUCTUKMA KOHTPOMMPYIOT HE MeHee YeM Yyepes Kaxable 15 aHa-
nnanpyembix nogapsg npob Boabl. Anst KOHTpons cTabunbHOCTY rpadynpoBOYHON XapakTepuUCcTUKU N3MepSIoT
MPUroTOBMNEHHDIN rpagyMpPOBOYHBINA PAacTBOP, B KOTOPOM MaccoBasi KOHLLEHTpaLIMs aeMeHTa HaxoauTcs B6nu-
31 paBoyero AnanasoHa U3MepeHUiA 3TOro 3eMeHTa B aHann3nMpyemMoin naptum npob.

"paaynpoBOYHYIO XapaKTepUCTUKY CUATAIOT CTabnnbHON, ecniv BINMONHAETCA yCnosue

100|C - C/ <0,5-5- C,, ™

rae C, — AelcTBATeNbHOE 3HaueHe MacCoBOM KOHLIEHTpaLMM arieMeHTa B rpagyupoBO4HOM pacTeope, Mr/am3;
C — n3mepeHHoe 3Ha4YeHne MaccoBOM KOHLEHTpaLLMK arieMeHTa B 3TOM Xe rpagyupoBOYHOM pacTBope,
mr/gm3;
8 — rpaHuLbl 4onycKkaeMo 0THOCMTENBHON NOrPeLIHOCTY (eM. Tabnuuy 1), %.

B cny4ae HeBbINONHEHWS YCoBUA (1) NPOBOAAT MOBTOPHYH rpaaynpoBky npubopa.

4.3.6 NoaroroBkanpo6

4.3.6.1 K npobe aHanuaupyemoli BoAbl, €Cfv ee He KOHCepBMpoBanu nocne otbopa, 406aBNAIOT KOH-
LIeHTPUPOBaHHYH a30THYIO KUCNOTY U3 pacyeTa 2,0 cM3 a30THOM kucrnoTbl Ha 200 cm3 Boabl. Ecniv npoby KoH-
cepBupoBanu, To gobasnsot 1,0 cm3 azoTHoM kncnoTel Ha 200 cm® Boabl. PacTBop TiaTesbHO NepeMelunBaloT
N BbIAEPXKNBAIOT HEe MeHee 2 4. Ecnu B noakucneHHoln npo6e HaxoaaTcs 3ameTHbIE r1a3oM B3BELUEHHble YacTu-
Ubl, TO Nepea NpoBeAeHUEM U3MepeHni ee unbTpyioT.

4.3.6.2 TMpuHeobxogumocTu pasbaBneHna McxoaHon Npobbl BoAbl, a Takke A yCTpaHeHUs BOSMOXHO-
ro MeLlaloLLEero BIMAHUSA MaTpuULbl, NoAroToeneHHble no 4.3.6.1 npobbl pa3basnsiioT pacTBOPOM a30THOW KUC-
NOTbI MOSIIPHOMN KOHLEeHTpaLmm 0,3 monb/am3.

[ns npoBepKkn HanM4YMsA MeLlaoLWero BIUAHUA MaTpULLbl U3 NOAroTOBREHHOW N0 4.3.6.1 npobbl oTOMpatoT
anuKBOTHYIO YacTb M pa3baBnsaoT ee B 5—10 pa3 pacTBOPOM a30THOWM KUCINOTbI MONSAAPHOW KOHLEHTpauun
0,3 monb/am3. UcxoaHyto 1 pasbasneHHyo Nnpobbl aMepsatoT no 4.4.

Mewwatowme BAUAHUSA CHUTAIOT HE3HAYUMBIMW, ECNN BBINOSTHSETCA YCIoBue

|K,C, - C| < \/(0,01‘5-Kp -C,)* +(001-5-C)?, 2

rae Kp — KpaTHOCTb pa3baBneHns NCXoaHoW Npobbl;
C, — MaccoBasl KOHLIeHTpaLms aneMeHTa B pasbasneHHol npobe, mr/am3;

C — maccoBast KOHLieHTpaLuusa 3feMeHTa B UCXoAHOM npobe, Mr/am3;
8 — rpaHuLbl AoNYCKaeMOi OTHOCUTENBbHOW NOTPELLHOCTY (CM. Tabnuuy 1) ANA COOTBETCTBYIOLWEro 3Ha-
yeHust Cp ncC, %.
B cnyyae 3arpsasHeHus rpacdutoBoi Nnevn npyu usmMepeHnn Npob ¢ cogepxaHuem onpeaenaemMoro ane-
MEHTa, BIXOASLLMM 32 BEPXHIO rPaHnLy AnanasoHa UsmepeHuin, HeobxoanMo NPoBEeCTN ee OTXXUT A0 TexX nop,
noka curHan npu onpeaeneHnmn XonocTon Npobbl He BePHETCS K UCXOQHOMY YPOBHIO.

4.4 Topsaok npoBeAeHUs U3MepeHUin

4.4.1 NUaMmepeHne MaccoBOW KOHLUEHTpauuM areMeHToB NpoBOasAT B COOTBETCTBMM ¢ TpeboBaHnsMK
PYKOBOZCTBA (MHCTPYKLMU) MO aKcnayaTauuu cnektTpomeTpa (cnektpodotomeTpa).
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4.4.2 YcTaHaBnMBalT ONTUMAanbHbIE PEXUMbI U3MEPEHUIA AN KOHKPETHOIO 3n1eMeHTa B COOTBETCTBUM
C PYKOBOACTBOM (MHCTPYKLMEN) No akcnyaTauum crnektpomeTpa.

4.4.3 ANVKBOTHYIO YacTb NOArOTOBMEHHO Mo 4.3.6 Npobbl BBOASIT 4O3UPYIOLLUM YCTPOMCTBOM (MUKPO-
Ao3aTopoM) B rpadpUToByto Neyb cnekTpomeTpa. HarpesaHue npobbl NPOBOAAT B TOKE UHEPTHOTO rasa (aproHa)
o nporpamme, BK/OYaOLWEN BbICYLUMBaHWE, 030MeHWe, aToMU3auuio Npobbl U oTXUr neun. MNpu nsmepeHnm
Xenesa, kobanbTa, MapraHua, Meau, Mbllbska, HUKeNs, CBUMHLA, cepebpa 1 LMHKa AoNyCcKaeTCA UCNonNb3oBaTth
B Ka4eCTBe MHepPTHOro rasa a3oT. MamepeHne aTOMHOIo NOrnoLLeHust arieMeHTa B kaxaoi npobe NnposoasT He
MeHee AByX pa3. KomneHcauno HeceNeKTUBHOMO NOrMoLLeHUs OCYLLIECTBNSIIOT C UCNONb30BaHNEM Pa3INUHbIX
cnocoB0B KOppPEeKLUN: HEMPepbIBHOTO CNeKTpa AeNTepueBoi amMrnon, Ha ocHoBe acdekTa 3eemaHa n gpyrue.
M3mepsieMas MaccoBasi KOHLEHTpauua onpeaensiemMoro anemMeHTa B npobe AomkHa HaxoaMTbCs B npegenax
HageHHol no 4.3.4 rpagyMpoBOYHON 3aBUCUMOCTU.

4.4.4 [ns noBbileHWs TemMnepaTypbl 03051eHUs Npob pekomeHayeTcs B rpacUToBYHO NeYb aToMU3aTo-
pa, nepen BBeAeHNEM B Hee anMKBOTHOW YacTU NOAroTOBNEHHOM Npobbl, Ao6aBnsaTb MogndukaTop, NpUroToBs-
NeHHbIN Mo 4.3.2.3, B COOTBETCTBUM C pekomeHaaUMaMn n3rotoBuTens npubopa. Mpu atom gaHHyto npoueaypy
NpoBOoASAT U Npu rpagynpoBke npubopa. flonyckaeTcs gobaBnaTe MoandukaTop MaTpuLbl HENOCPEACTBEHHO B
aHanusmpyemeble Npobbl, COOTBETCTBYOLWME MPaAyUpPOBOYHBLIE PACTBOPbI U XOSOCTYIO Npoby.

4.4.5 XonocToi onbIT

N3mepstoT 3Ha4YeHe aTOMHOro NOrnoLwweHnst XONocTon Npobbl, NpuroToBneHHomn no 4.3.2.5.

4.5 MeTponoru4yeckue xapakrepucTuku

MeToq obecrneunBaeT nonydeHne pesynbLTatoB USMepeHUst ¢ MeTPOSIorMYecKUMIN XapakTepucTuKamu,
He MpeBbILLAaoLL MU 3HaYeHWA, NpUBeAeHHbIX B Tabnuue 1, npyu goBepuTensHon BepoAaTHOCTN P = 0,95.

Tabnwnua 1 — MeTponornieckue xapakTepucTvku

M Mokasartenb TOMHOCTU
accoBas KOHLIEHTPaLWS SIEMEHTa, " 4 .
HaumeHoeaHue anemeHTa 3 (rpaHnubl* AONYCKAEMON OTHOCUTENLHOM
Mr/am
norpeLiHocTu npu BepositTHocTn P = 0,95) + 3, %
AnNIOMUHWA Ot 0,01 po 0,1 BkntOY. 40
Bapui » 0,01 » 0,2 » 30
Bepwnnun » 0,0001 » 0,0005 » 50
Cs. 0,0005 » 0,002 » 25
Banagun Ot 0,005 » 0,01 » 50
Ce. 0,01 » 0,05 » 25
BucmyT » 0,005 »0,05 » 60
» 0,05 »0,1 » 30
Keneso OT 0,04 »0,25 » 20
Kagmwnii » 0,0001» 0,001 » 50
Ce. 0,001 » 0,01 » 25
Kobanbt » 0,001 »0,005 » 35
» 0,006 »0,05 » 20
MapraHey, Ot 0,001 » 0,05 » 20
Mepgpb » 0,001 » 0,01 » 40
Cs.0,01 »0,05 » 20
Monn6aeH » 0,001 »0,05 » 35
» 0,001 »0,05 » 20
MblILWbsIK Ot 0,005 » 0,02 » 50
Ce. 0,02 »0,05 » 25
» 0,05 »0,3 » 15
Hukenb Ot 0,001 » 0,05 » 30
OnoBo » 0,005 » 0,02 » 40
CeuHeL » 0,001 » 0,01 » 40
Cs. 0,01 »0,05 » 20
CeneH OT 0,002 » 0,05 » 20
Cepebpo » 0,0005 » 0,01 » 40
Cypbma » 0,006 »0,02 » 35
TuTaH » 0,1 » 0,5 » 40
Xpom » 0,001 » 0,01 » 40
Cs. 0,01 »0,05 » 25
LinHk OT1 0,001 » 0,05 » 25
* YeTaHOBMNEHHbIe YNCNEHHbIE 3HAYeHNA rPaHnuL, JonyCcKaeMon OTHOCUTENBHON NOrPELUHOCTN COOTBETCTBYIOT YNC-
NeHHbIM 3HaY€HUSIM pacLUMPEHHOW HeonpeaeneHHOCTU (B OTHOCUTENbHbIX eanHuuax) Uy, Npy kosomumeHTe oxeara
k=2.
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4.6 O6paboTka pe3ynbTaToB U3MEpPEHUN

4.6.1 o 3Ha4YeHUsAM aTOMHOTO MOrMOLWEHNs 3NIEMEHTa B aHanM3npyemoi npobe BoAbl U B XONOCTON
npobe, NCNonb3ysa rpagyMpOBOYHYIO XapakTepucTuky no 4.3.4, onpeaensitoT MaccoBYH KOHLIEHTpau WMo ane-
MeHTa B aHanuaupyemon npobe soawl X;, mr/gm3.

4.6.2 3a peaynbTaT onpegeneHus X, mr/oms, NpUHUMalOT cpegHeapugMeTUYeckoe 3HavyeHne ABYX
napasnnenbHbIX U3MepeHNA aHaNMM3NPYeMoro 3fieMeHTa, YA0BMEeTBOPSOLWMX YCIOBUIO

200 - |X; — Xo| <r-|X; + Xol, @)

rae X,, X, — pe3ynbTaTbl NapannenbHbIX 3MepeHuii onpeaensemoro snemeHTa, Mr/ams;
r — 3HaveHuWe Npeaena NoBTOPSAEMOCTU ANd onpeaensieMoro aneMeHTa (cM. Tabnuuy 2), %.
Ecnu ucxogHyto aHanuanpyemyto npoby paszbaBnsanu, TO NonyvYeHHbIn pesynbTaT YMHOXalT Ha KpaT-
HOCTb MPON3BEAEHHOrO pa3baBeHNss UCXO4HOM NPOBbLI aHaNM3npyemMoli Boabl.
Mpun HeBbINONHEHUN yCrioBua (3) NCNOMb3YOT MeTodbl NPOBEPKU NPUeMIeMOCTH pe3ynbTaToB napan-
nenbHbIX OMNpeferneHniA U  YCTaHOBMEHWs OKOHYaTeNbHOrO pesynbTaTa WU3MEpeHWA  CornacHo
FOCTUNCO 5725-6 (nyHKT 5.2) unu [1].

MpumedyaHune— lpu nonydeHnn pesynbTaToB U3MEPEHUI B ABYX NabopaTopusix 3a pe3ynbTaT U3MepeHui
NPUMHUMAIOT CpeaHeapudMeTNHEecKoe 3Ha4eHNe pesynbTaToB N3MEPEHUIt, MONyYeHHbIX B ABYX nabopatopusax Xy, s U
X125 NPV BBIMOITHEHUN YCIOBUS

200- |X1 inasl <R- (X1J1a6 + X2na6)’ 4)
rae R — 3HaveHue npegena BoCnpou3BoauMocTu no tabnuue 2.

Mpu HeBbINONHEHUM yCrIOBUS (4) ANA NPOBEPKN NPUEMIIEMOCTU B YCNOBUAX BOCMPOU3BOANMOCTU KaxKaas

nabopartopusi 4oMmKHa BbINONHUTL Npoueaypbl cornacHo FTOCTUCO 5725-6 (noanyHkTel 5.2.2,5.3.2.2)nnu[1].

na6

Tabnwuuya 2— Hopmatuebl cTabunbHOCTM pe3ynbTaToB U3MEPEHUN

Mpenen NoBTOPsEMOCTH Mpenen Bocnpou3soaMmMocTu

(oTHOCMTENLHOE 3Ha4YeHue (oTHOCUTENLHOE 3Haverue

[0MycKaeMoro pacxoxaeHus

HanmenosaHue MaccoBasi KoHUeHTpauus [I0NYCKAeMOro pacxoxaeHus

anemMmeHTa anemenTa, Mr/igm3 MeXay AByMS pesynbTataMmu MEXHY ABYMS pesynbraramu

napannenbHbIX onpeaeneHui npu OMPEAENEHIM, NONTy4EHHbIMM B

P=0 95) r % YCNOBUAX BOCNPOU3BOOAUMOCTU

Al npu P =0,95) R, %

ANOMUHUIA Ot 0,01 pmo0,1 BKntOu. 37 52
Bapun » 0,01 » 0,2 » 28 39
Bepvnnun » 0,0001 » 0,0005 » 46 64
Cg. 0,0005 » 0,002 » 24 33
Banagun » 0,005 » 0,01 » 46 64
» 0,01 » 0,05 » 24 33
BucmyT » 0,005 » 0,05 » 56 78
» 0,056 » 0,1 » 28 39
XKeneso OTr 0,04 » 0,25 » 21 29
Kagmun » 0,0001 » 0,001 » 46 64
Cgs. 0,001 » 0,01 » 24 33
Kobanbt » 0,001 » 0,005 » 33 46
» 0,005 » 0,05 » 21 29
Mapranel, Ot 0,001 » 0,05 » 21 29
Meab » 0,001 » 0,01 » 37 52
Ce.0,01 » 0,05 » 21 29
Monubaex » 0,001 » 0,05 » 33 46
» 0,001 » 0,05 » 21 29
MblLWbSK » 0,005 » 0,02 » 46 64
» 0,02 » 0,05 » 24 33
» 0,05 » 0,3 » 16 21
Hvikerb Ot 0,001 » 0,05 » 28 39
Onoso » 0,005 » 0,02 » 37 52
CeuHey » 0,001 » 0,01 » 37 52
Ce.0,01 » 0,05 » 22 30
Cenen OT 0,002 » 0,05 » 22 30
CepeGpo » 0,0005» 0,01 » 37 52
Cypbma » 0,005 » 0,02 » 33 46
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OkoHyaHue mabnuusi 2

Mpenen NoBTOPsIEMOCTH Mpenen BOCNPOU3BOAUMOCTU
(OTHOGHTENIBHOS SHEMEHME (oTHOCUTENBHOE 3HAYEHUe
Haumenosanue MaccoBasi KoHUEeHTpaums [0MyCKAEMOr0 PACXOXAEHUs! ﬂ(::xycxaimz;o F:cﬁi):g:::
anemeHTa anemenTa, mrigm® Mexay ABYMs1 pe3ynbTaTtamu HY [BYM3 pE3y.
. onpeneneHuid, Nony4YeHHsLIMU B
napannesnbHbIX onpefeneHun nNpu
P=095)r, % YCNOBUAX BOCTPOM3BOAUMOCTH
’ ’ npu P=0,95) R, %
TuraH Or 0,1 po0,5 ekniou. 37 52
Xpom » 0,001» 0,01 » 37 52
Ce.0,01 » 0,05 » 24 33
Lunk Ot 0,001 » 0,05 » 24 33

4.7 KoHTponb nokasaTteneu kayecTBa pe3ynbTaToB U3MEpPEHUN

KoHTponb nokasaTenei kayectsa pesynsTaToB UaMepeHnii B nabopaTtopum npegycmaTpusaeT nposeae-
HUe KOHTPONA cTabunbHOCTUN pe3ynTaToB U3MepeHuii ¢ ydeTom Tpebosanuii TOCT NCO 5725-6 (pasagen 6)
unn [2].

4.8 OdopmMmneHue pe3ynbTaTtoB U3MEPEeHUN

4.8.1 Pe3synbTaTbl UsMepeHuin perucTpupyroT B NPOTOKONE UCTIbITaHUI, KOTOPLIN 0hOPMNAIOT B COOTBE-
TcTBUK ¢ TpeboBaHuaMu FTOCT MCO/MIK 17025, npu 3TOM NPOTOKON UCABITAHWA AOSHKEH coaepXKaTb CCbISIKY
Ha HacTOosILUMIA CTaHAapT C ykazaHUeM MeToda onpeaeneHns.

4.8.2 PesynbTaThl U3MepeHWiA coaepaHua anieMeHTa B aHanmaupyemoii npobe X, mr/am3, npeactasns-
10T B BUZe (Npy noATBepXAEeHHOM B NaGopaTopuu COOTBETCTBUM aHANMTUYECKON Npoueaypbl TpeGoBaHUAM
HacTosLWero cTaHaapTa)

X+ A nubo X + U, (5)

roe X — pe3ynbTaT M3MepeHWii, NoNydYeHHbIA B COOTBETCTBUM C NpoLeaypoil no 4.6, mr/am3;
A — abcontoTHas NOrpeLLHOCTL M3MEpPeHnid cofepkxaHnsa aneMmeHTa, Mr/am3, Bblaucnsemas no opmyne

A=0,01-5-X, (6)
ecnv UcxoaHyto Npoby pasbasnanu, To 3Ha4YeHne A paccunTbIBaOT No hopMmyne
A=0,01-3 K- Cp, (7)
roes— FpaHI/LLLbI Aonyckaemoii OTHOCUTENbHOMN NOrpeLLHOCTU U3MePeHUs! CoaepXaHus ariemeHTa no Tabnu-
U— [I;L:C1L;Jlfr)’eHHaﬂ HeonpeaeneHHOCTb Npu KoadduLmMeHTe oxeaTa k = 2, Mr/gm3, paccunTeiBaemas no
topmyne
U=0,01Uqm- X, (8)

rae U,,,, — pacluimpeHHas HeornpeaeneHHoCTb (B OTHOCUTENMbHBIX €4uHMLaX) Npy koadduLmeHTe oxeaTta k = 2
notabnuue 1.
[HonyckaeTcs pesynbTaTt M3MepeHnii NpeacTaBnsaTh B Buae
X £ Anes, Mr/OM® (9)

Npu YCNoBUU A ¢ < A, TAE Ao — 3HAYEHMEe NoKasaTens TOUHOCTA M3MEPEHUI (oBepUTENbHBIE rpaHuMLbl
abCosoTHOM NOrPeLUHOCTA U3MEPEHUIA), YCTaHOBIEHHOE NPY peanusaunn HacTosLWero MeToaa B naboparo-
pyn 1 obecreunBaemMoe KOHTponem cTabunbHOCTY PesybTaToB U3MepeHNil;

X £ Upnas, Mr/am® (10)

npu ycnosumn U, ¢ < U, rae U, s — 3Ha4yeHne paclupeHHon HeonpeaeneHHoCTW, yCTaHOBNeHHOe Npu peanu-
3auun HacTosiwero MeToaa B nabopaTtopun ¢ yyetom [3] unu [4] n obecneunsaeMoe KOHTPoONEM CTabunbLHOCTU
pes3yrnbTaToB U3MepeHuii B nabopaTtopuu.

MpunmeyaHune—TIpu HeobxognmocTu (B cootBeTcTBUM ¢ FTOCT UCO 5725-6, nynkT 5.2)] Ans pesynerara ns-
MepeHnsi X yKa3blBaeTCsi KONMYECTBO napasnnenbHbIX onpeaeneHunii n cnocob yeTaHoBNeHUs pesynbsrarta N3MepeHni.
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5 OnpegeneHuve coaepXXaHus antoMMHUA, 6apua, 6epunnua, 6opa, BaHagus,
BMCMYyTa, Bonbdpama, xenesa, KagMus, Kanus, Kanbuus, ko6anbTa, KpeMHus,
NUTUS, MarH1sa, MapraHua, Mmegu, MonméaeHa, Mblllbsika, HaTPUA, HUKeNs,
onoBa, CBMHLA, ceneHa, cepebpa, CTPOHUMA, CYpbMbl, TENNypa, TUTaHa,
XpoMma, LMHKa MeTO40M aTOMHO-3MUCCUOHHOW CNEKTPOMeTpUKn

C UHAYKTMBHO CBA3aHHOW nNnasmom (meton 2)

5.1 CywHocTb MeTOAa

MeToa ocHOBaH Ha U3SMEpPEeHUM MHTEHCUBHOCTU U3MTyHeHNA aTOMOB onpeaensieMblX 3/1IEMEeHTOB, BO3HU-
KaroLero npu pacnblfieHMn aHanMsupyemoi npobl B aproHoBYo NNasmy, MHAYKTMBHO Bo36yxaaemyto paguo-
YaCTOTHLIM 3MIEKTPOMAarHUTHLIM MofeMm.

MeToza no3sonseT NpoBoAUTbL U3MEPEHUs CoAepKaHUA 3NIEMEHTOB B pacTBOpe aHanu3upyemoi npobbl
6es pa3baBneHus B crieQyoLnx guanasoHax:

anoMuHus — ot 0,01 go 50 mr/am®; meab — o7 0,001 o 50 mr/gm;
Gapus — o7 0,001 go 50 mr/om®; monubaeHa — ot 0,001 o 10 Mr/gm>;
6epunnus — o1 0,0001 oo 10 Mr/,qM3; MbllbAKa — o7 0,005 no 50 mr/gm®:
Gopa — o1 0,01 oo 50 mr/am®: HaTpuA — o1 0,1 go 500 mr/am®;
BaHagusa — o1 0,001 go 50 mr/am®; HUKens — 070,001 oo 10 mr/am*:;
BUCMYTa — 070,05 0010 Mr//:wl3; onoBsa — 071 0,005 go 5,0 mr/om°;
Bonbdppama — ot 0,05 o 10 Mr/om®: CBUHUA — 070,003 ao 10 mr/am>;
xenesa — 07 0,05 go 50 mr/gm®; ceneHa — ot 0,005 go 10 mr/gm®;
Kagmusi — o071 0,0001 oo 10 MI'/.D,MS; cepebpa — o7 0,005 o 50 mr/am®:
Kkanus — 0T 0,05 o 500 mr/am®: CTpOHUMA — 071 0,001 go 50 mr/om”;
KanbLms — o071 0,01 oo 50 Mr/p,M3; CYpbMbI — 07 0,005 a0 50 mMr/am>;
kobanbTa — o7 0,001 go 10 mr/am®; Tennypa — 07 0,005 a0 10 mr/am>;
KpeMHus — 070,05 80 5,0 Mr/,lJ,Msé TUTaHa — o1 0,001 o 50 mr/om>;
nuTmsa — 071 0,001 go 50 mr/gm”; Xpoma — 071 0,001 go 50 mr/am>;
MarHusa — o7 0,05 o 50 mr/am®: LMHKa — 0T 0,005 o 50 mr/am®.
MapraHua — ot 0,001 go 10 mr/am®;

Ha pe3ynbTaTthl onpegeneHus MaccoBOW KOHLLEHTPaLIMM 3rieMeHTa B Boe MOTYT Oka3blBaTb MeLlatowme
BMMSAHUSA ApYyrye 3reMeHThl, NpuseaeHHble B npunoxeHun b.

MeTog MoxeT NpUMeHSATLCA ANs onpeaerneHns 6onee BbLICOKMX KOHLEHTpauUnin aneMeHToB nocne pas-
6aBneHWs aHannanpyemoii npobel Boabl, HO He Gonee Yem B 100 pas.

Mpn HeobXOOMMOCTU OOCTUXKEHUSI Ha MUCMONb3yeMOM TuMne aTOMHO-3MUCCUOHHOTO CreKTpoMeTpa ¢
WNHAYKTUBHO CBA3AHHOW NNa3MON HUKHE N rpaHnLbl Anana3oHa U3MepeHnii MpUMEHSIIoT crieunarbHyo CUCTEMY
BBOAA Npobbl B CNEKTPOMETP, Hanpumep, yrbTpa3ByKkoBoe pacnbifieHne npobbl.

5.2 CpegcTtBa nsmepeHuin, BcnomoratensHoe 06opyaoBaHue, peakTusbl U MaTepuarsl o 4.2 co cneay-
O UMM YTOUHEHUSIMUN:

aTOMHO-3MUCCUOHHBI CNEKTPOMETP C PaAMCYACTOTHLIM 3M1eKTPOMarHUTHBIM reHepaTopoM Ans BO36YyxK-
OEeHNS NHOYKTUBHO CBA3AHHOW aproHOBOW nnasmMel, 060pyAoBaHHbIA YCTPONCTBOM AN KOHTPOSIA CKOpoCTeln
noToKa aproHa, yCcTpoicTBOM Ana 06paboTKn BbIXOAHbIX CUTHAMNOB CNEKTPOMETPa C BO3MOXHOCTbIO KOPPEKLIN
(hOHOBBIX CUrHAIOB;

LMmMHA P! MepHble o FOCT 1770 BMecTumocTbio 100 1 500 cms.

5.3 MNMopsAaoKk NoAroToOBKU K NPOBEAEHUIO UIMepPeHUN

5.3.1 TMogroTtoBka nocyabl — no 4.3.1.

5.3.2 lMpurotoBneHne pacTBOpoOB

5.3.2.1 PacTBop a3oTHOMN KNUCMOTEI MOMAPHON KoHUeHTpaummn 0,3 monb/am® — no 4.3.2.1.

5.3.2.2 PacTBop pasbasneHHoi 1:1 a3oTHoM kucrnoTel — no 4.3.2.2.

5.3.2.3 papynpoBo4HbIE pacTBOPLI 3r1eMeHToB — o 4.3.2.4.

5.3.2.4 TpagyvpoBOYHbIE PACTBOPEI CMECU 3IEMEHTOB

paayupoBOYHbIE PACTBOPLI CMECK 35IEMEHTOB cepU » A» 1 «B» roTOBSAT B COOTBETCTBUM C MPUINOXKEHU-
em B HenocpeacTBeHHO Nepes Havyanom U3MepeHuid nyTem cMelleHns rpagypoBoYHbIX pacTBOPOB, MPUro-
TOBMEHHbIX Mo 4.3.2.4 COOTBETCTBYIOLLEA MacCOBOW KOHLEHTpauum 1 pasbaBneHMem pacTBOPOM a3oTHOM
KUCINOTbI MOMAPHOW KOHUeHTpauun 0,3 Monb/am3, MIcnonb3ayroT CBEXeNpUroToBNEHHbIE rpagyupoBOYHbIe pac-
TBOpLI. [PagyMpoBOYHbIE PACTBOPbLI CMECU 3NTIEMEHTOB JOMMKHbLI OXBaTbiBaTh BeCb pabounii AnanasoH usmepe-
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HAS MacCOBOW KOHLIEHTpaLuu onpeaensiemMoro aneMeHTa B rlpo6ax. Yucno rpagynpoBOYHbIX pacTBOpPOB
OOIKHO BbITh HE MeHee AOBYX.

MpwumedyaHne— [Ans 3NemMeHTOB BUCMYT, TUTUIA, ONTOBO, KPEMHWI, TENNYp 1 Bonbdpam, Kak NpaBuno, UCnosb-
3YI0T O4HOKOMIMTOHEHTHbIE IPagynpOoBOYHbIE pacTeopsbl no 5.3.2.3.

5.3.2.5 Xonoctasinpoba — no4.3.2.5.

5.3.2.6 KoHTpONb YMCTOTbI MPUMEHSIEMbIX peakTUBOB — N0 4.3.2.6.

5.3.3 NoaroToBka npu6opa

ATOMHO-3MUWUCCHMOHHBIN CreKTpoMeTp MOAroTaBfMBalOT K paboTe B COOTBETCTBUM C PYKOBOACTBOM
(MHCTPYKUMEN) No akcnnyaTauuun. Pexxumbl paboTbl npubopa ycTaHaBnNMBaloT B COOTBETCTBUU C peKoMeHAaLIM-
SIMU N3roToBUTENA Npubopa. PekoMmeHayeMble peXxnMbl MPOBeAEHUS U3MePEHUA NpUBEAEHbI B NPUNOXeHUU B.
Mpur aTOM AN1A KOHKPETHOro Tna Npubopa onTrMarnbHbIe PEeXUMBI YCTaHaBMUBAIOT 3KCNEPUMEHTaNbHO.

5.3.4 YcTpaHeHUe MeLlaloLW X BIUAHUNA

Koppekuuto ¢oHa npu BOSHUKHOBEHWUW MaTPUYHBIX 3 (eKTOB 1 y4eT B3aUMHOTO BIIUSIHUA U3MePSAEeMbIX
3MeMeHTOB 3a CYeT CrneKTparbHbIX HanoxeHui (acbdekT nHTepdepeHLUUn) NpoBOAAT NPY NOMOLLU Nporpam-
MHOro obecneveHns crekTpoMeTpa B COOTBETCTBIM C PYKOBOACTBOM MO 3KcMyaTauum cnektpomeTpa. Cnek-
TpanbHbIX HanoxeHWi#d wnsberarwoT BbIOOPOM anbTepPHATUBHOW OfIMHBLI BOMHbLI W3MYYEHUs] dnemeHTa
(cm. npunoxeHune B). Uccnegosarue adpdekTa MHTepdepeHLMU n pacyeT HeobxoAUMbIX MONPaBok, yUNTbIBa-
HOLLMX BOSMOXHOE BINUSIHNE MHTepepnpyoLLMX 3N1EMEHTOB, MPOBOAAT Ha cTaHAApPTHBIX 0bpasuax BOAHBLIX
PaCTBOPOB 3M1EMEHTOB CO 3HAaYEHUAMMW MaCcCOBbIX KOHLEHTpauUui anemeHToB He meHee 100 mr/am3. BeiGop
TOuYeK KoppeKkumi hoHa NpoBoasAT Ha Hamboree TUNUYHBLIX pabounx Nnpobax Boabl U (UNK) rPaAyUPOBOYHbBIX
pacTBopax cMecu 3f1IeMeHTOB MyTeM U3MepPeHUst MHTEHCUBHOCTU (POHOBOIO CUrHara ¢ OAHOMN UMK € ABYX CTO-
POH U3MepseMOoro cnekTpanbHoro nuka anemeHTa. Cnegyet nsberatb Boibopa Touek koppekuun doHa ans
onpegensemMoro afiemeHTa B 061acTu, B KOTOPOW BO3MOXHO MOSIBIIEHWE CNeKTpasribHbIX MUHWUA APYTUX UHTEp-
depupyoLLMX 31IeMEHTOB.

5.3.5 NpapympoBka npubopa

paayvpoBKy cnekTpoMeTpa NPoBoAsT Nepea HayanoM n3mepeHnin NoAroToBneHHbIX Npo6. [ins nonyye-
HWSA rpagy pPOBOYHON XapaKTepPUCTUKN B peXUMaX, yCTaHOBMNEHHbIX N0 5.3.3 n 5.3.4, He meHee ABYX pa3s U3Mme-
PAIOT Ha ANMHE BOMHbI M3/yYeHUs onpeaensieMoro afieMeHTa MHTEHCUBHOCTb aTOMHOTO U3/TyYeHUS XONOCTON
npobbl 1 He MeHee ABYX rpagdyypoBOYHBIX PACTBOPOB, NMPUIroTOBMEHHbIX No 5.3.2.3 unun 5.3.2.4. OnpeaenexHve
rpagyvpoBOYHOW XapaKTepucTukn, obpaboTtka n XxpaHeHue pesynbTaToB rpagyMpoBKU CNeKTpoMeTpa NpoBo-
OAT C UCronb3oBaHMeM NporpaMmHoro obecneyeHus cnekTpoMeTpa.

5.3.6 KoHTponb cTabunbHOCTU rpadynpoBOYHON XapakTepUcTuku — no 4.3.5 He MeHee YeM Yepes Kax-
able 20 aHanuanpyembix nogpsaa npob Boabl.

5.3.7 NoaroToBka npo6

K npo6e aHanunanpyemoii Boabl, ecrniv ee He KoHcepBUpoBanu nocne otbopa, 406aBNAOT KOHLEHTPUPO-
BaHHYI0 a30THYIO KUCMOTY 13 pacyeTa 1,0 cM3 KOHLEHTPMPOBAHHOM a30THOM KucnoTkl Ha 200 cm3 Bogel. 3Hade-
Hue pH noakucneHHon npobbl NoA3eMHOM BOALI KOHTPONMPYOT MPU MOMOLLM YH1BEPCANBHON MHONKATOPHOM
6ymaru 1 npu HeobxoanuMocTn 4obasnsAloT B Npoby a3oTHyo KMCNoTy Ao pH meHee 2. PacTBop TwaTtenbHo
nepeMeLL1BatoT U BblAepXK1UBaT He MeHee 2 4. Ecnin B nogKk1crneHHon npobe Haxo4aTcs 3aMeTHbIe r1asoMm
B3BeLUEHHble YacTuLbl, TO Nepes npoBeAeHNeEM N3MepeHni ee PUMbTPYIOT.

Mpn HeobxoaMmMocTy pazbaBneHns UICXOAHOM NPpobbl BoAbI, @ TakKe ANs yCTpaHeHUsi BOSMOXHOro Mella-
folwero BAMSAHUA MaTpuvubl, Npobbl pasbaBnAlT pacTBOPOM a30THOW KUCMOTbI MOMAIPHOW KOHLEHTpauun
0,3 mons/am3.

MpwumeyaHwue— Ecnn HeoBxoammo onpeaenuTs B Npobe BoAbl PaCTBOPEHHbIE (hOPMbl S1IEMEHTOB, TO Npoby
BHavare UILTPYIOT, & 3aTeM NOAKUCIISIIOT.

5.4 MNopsagok npoBeAeHNA U3MepeHUi

5.4.1 NamepeHne MaccoBON KOHLEHTPALNN 3NIEMEHTOB NPOBOASIT NPY YCIIOBUSIX, YKa3aHHbIX B pyKOBOA-
CTBe (MHCTPYKLMM) NO 3KCNyaTaunm cnekTpomeTpa.

5.4.2 YcTaHaenusaloT onTUMasbHble PeXnMbl U3MepeHninno 5.3.3 1 5.3.4.

5.4.3 BBoaBcneKkTpoMeTp noAroToBMNeHHo Mo 5.3.7 npobbl v smepeHre aTOMHOro U3NyyYeHUsl arieMeH-
TOB B aHanuanpyemoi npobe NpoBoAAT B COOTBETCTBUM C PYKOBOACTBOM (MHCTPYKLMEN) NO aKcnyaTauum
cnekTpomeTpa. MIHTEHCUMBHOCTb M3MyYeHUs1 Nocne MPOXoXaeHUs cBeTa yepe3 AUDPaKUMOHHYIO peLueTKy
MOHOXpOMaTopa WU nonuxpoMaTopa PerucTpupyeTcs ogHUM UM HECKOMbKMMU DOTOYYBCTBUTENBHBIMU
ycTpoincTBamMn, oTOTOK KOTOPLIX N3MepsieTcs N oBpabaThiBaeTCsl KOMMbIOTEPHOW CUCTEMO CNekTpoMeTpa.
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5.5 MeTponorunyeckue xapakTepucTukm

MeTtog obecneumBaeT nNonyyeHne pesynbTaToB M3MEPEHUST C METPOMOTMYECKMMUN XapaKTepucTMKamu,
He NpeBbILaLIMMN 3HaYeHUIA, NpUBEAEHHBIX B Tabnuvue 3, npu AoBepuTtensHon BeposaTHocTu P = 0,95

Tabnwuua 3— MeTponornyeckme xapakTepucTukm

rocT 31870—2012

HaumeHoBaHue anemeHTa

MaccoBasi KOHLeHTpaLus snemeHTa, Mr/am3

MokasaTenb TOYHOCTU (rpaHuubl®
[0nyckaemon OTHOCUTENbHON
NOrpeLLHOCTYU NPU BEPOATHOCTH
P=0,95)%3 %

AnOMUHWIA

Bapwui

Bepunnun

Bbop

Banagun

Buemyt

Bonbthpam

XKeneso

Kagmun

Kanun

Kanbuwnmn

KobGanbt

KpemHun
Nntnin
Marxun

Mapranel,

Meab

Monnbaen

Mbiwbsik

Ot 0,01 po 0,05 Bkntou.
Cg. 0,05 » 0,5 »
» 0,5 » 50 »
Ot 0,001 » 0,05 »
Cg. 0,05 » 0,5 »
» 0,5 » 50 »
Ot 0,0001 » 0,001 »
Cge. 0,001 » 0,05 »
» 0,05 » 05 »
» 0,5 » 10 »
Ot 0,01 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
Ot 0,001 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
Or 0,05 » 0,5 »
Cs. 0,5 » 10 »
Ot 0,05 » 01 »

Cs. 0,1 » 50 »
OT 0,05 » 0,5 »
Ce.0,5 » 50 »

Or 0.001» 005  »
Ce.0,05 » 0,5 »

» 0,5 » 10 »
Ot 0,001 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
Ot 0,001 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 10 »
Ot 0,005 » 0,02 »
Ce.0,02 » 0,2 »

» 0,2 » 50 »
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OxonyaHue mabnuusi 3

MokaszaTenb TOYHOCTU (rpaHULbI®
H 3 0MyCKAaeMOn OTHOCUTENBHOW
aMeHoBaHWe aiemMeHTa MaccoBasi KOHUEHTpaUUsA aneMeHTa, Mr/am
NOrpeLLHOCTU NpU BEPOATHOCTU
P=0,95)+38, %

Hatpui Ot 0,1 po1,0 Bkmou. 24

Ce. 1,0 » 50 » 15

» 50 » 500 » 10

Hukenb Ot 0,001 » 0,05 » 36
Ce.0,05 » 0,5 » 26

» 0,5 » 10 » 15

Onoso OT 0,005 » 0,05 » 34
Ce.0,05 » 05 » 24

» 0,5 » 50 » 15

CeuHel Ot 0,003 » 0,01 » 36
Ce.0,01 » 0,1 » 25

» 0,1 » 10 » 20

CeneH Ot 0,005» 0,05 » 26
Cs.0,05 » 0,5 » 20

» 0,5 » 10 » 15

Cepebpo Ot 0,005 » 0,05 » 26
Cs.0,05 » 0,5 » 20

» 0,5 » 50 » 15

CTpoHuMn Ot 0,001 » 0,05 » 26
Cs.0,05 » 0,5 » 20

» 0,5 » 10 » 15

» 10 » 50 » 10

Cypbema Ot 0,005 » 0,05 » 26

Cs. 0,05 » 0,5 » 20

» 0,5 » 50 » 15

Tennyp Ot 0,005 » 0,05 » 36
Ce.0,05 » 0,5 » 26

» 0,5 » 10 » 15

TuTtaH Ot 0,001 » 0,05 » 36

Ce. 0,05 » 0,5 » 26

» 0,5 » 50 » 16

Xpom Ot 0,001 » 0,05 » 26

Ce. 0,05 » 0,5 » 20

» 0,5 » 50 » 15

UnHk Ot 0,005 » 0,05 » 34

Ce. 0,05 » 0,5 » 24

» 0,5 » 25 » 18

» 25 » 50 » 10

* YCTaHOBMEHHbIE YMCMNEHHbIe 3HAYeHUA rpaHnL gonycKkaeMon OTHOCUTENBHON NOrpeLlHOCTM COOTBETCTBYIOT YUC-
NeHHbIM 3Ha4eHWsAM pacMpeHHON HeonpeaeneHHOCTH (B OTHOCUTENbHBIX eanHMLax) Uq, npy koadduumeHTe oxeaTa
k=2

5.6 O6paboTka pe3ynbTaToB U3MepeHUin — aHanorndHa 4.6, npu STOM UCMONb3YHT rpagynpoBOUHYHO
XapakTepucTuky no 5.3.5 1 s3Ha4veHWe npegena noBTopsAeMocTy o Tabnuue 4.

MpwuMeyaHune— Kaknpasuno, nporpammHoe obecrneyeHne aToMHO-3MUCCUOHHBIX CMIEKTPOMETPOB NO3BOIS-
€T NPOBOAUTE MHOFOKPaTHOE OMnpeaeneHne MaccoBOW KOHLEHTPAaLMUKN SNEMEHTOB M pacCcUNTLIBATL 3HA4EHUs NOBTOPSsie-
MOCTU B aBTOMATUHECKOM Pexume.
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Tabnunua 4 — Hopmatvebl cTabUNbHOCTU pe3yrnbTaTOB U3MEPEHUI
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HaumeHoBaHuWe anemeHTa

MaccoBasi kKoHUeHTpauus
anemeHTa, Mr/gm®

Mpenen NoBTOPsSEMOCTH
(oTHOCUTENBHOE 3HAYEeHUe
[ONycKaemMoro pacxoxaeHus
mMexay ABYMSA pesynbTatamu
napannensHbIx onpeaeneHui
npu P=0,95)r, %

[Mpegen Bocnpou3soauMocTu
(oTHOCUTENBHOE 3HAYeHue
AONYCKaeMOoro pacxoxaeHusi
Mexay ABymMs pesyfbTatamu
onpegeneHni, Nony4YeHHbIMU B
YCNoOBUAX BOCNPON3BOOAUMOCTU
npu P=0,95) R, %

AntoMrUHMN

Bbapwun

bepwvnnui

Bbop

Banagun

Bucmyt

Bonbdpam

Keneso

Kagmunin

Kanun

Kanbummn

KobanbT

KpemHuun
Nvtnn
Marumn

Mapraneu

Meapb

Monu6aeH

MbIWbsIK

Ot 0,01 po 0,05 Bkntou.
Ce.0,05 » 05 »
» 0,5 » 50 »
OT 0,001 » 0,05 »
Ce.0,05 » 05 »
» 0,5 » 50 »
Ot 0,0001 » 0,001 »
Ce. 0,001 » 0,05 »
» 0,06 » 05 »
» 0,5 » 10 »
OT 0,01 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
OT 0,001 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
OTr 0,05 » 0,5 »
Cs. 0,5 » 10 »
OTr 0,05 » 0,1 »
Cs. 0,1 » 1,0 »
» 1,0 » 10 »
OT 0,05 » 0,5 »
Ce.0,5 » 50 »
» 5,0 » 50 »
Ot 0,0001 » 0,001 »
Cge. 0,001 » 0,05 »
» 0,056 » 1,0 »
» 1,0 » 10 »
OT 0,05 » 1,0 »
Cs. 1,0 » 10 »
» 10 » 500 »
Or 0,01 » 1,0 »
Cs. 1,0 » 50 »
OT 0,001 » 0,05 »
Ce.0,05 » 05 »
» 0,5 » 10 »
Or 0,05 » 1,0 »
Cs. 1,0 » 50 »
Ot 0,001 » 0,1 »
Cs. 0,1 » 50 »
Or 0,05 » 05 »
Cs. 0,5 » 50 »
Ot 0,001 » 0,05 »
Ce.0,05 » 05 »
» 0,5 » 10 »
OT1 0,001 » 0,05 »
Ce.0,05 » 05 »
» 0,5 » 50 »
Ot 0,001 » 0,05 »
» 0,056 » 05 »
» 0,5 » 10 »
OT 0,005 » 0,02 »
Ce.0,02 » 0,2 »
» 0,2 » 50 »
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Okonyarue mabnuypi 4

HaumeHoBaHue anemeHTa

MaccoBas KOHUEHTpauus
anemenTa, mrigm®

lMpepen nosTopsieMocTn
(oTHOCUTENBLHOE 3HaYeHue
[0MyCKaeMoro pacxoXxaeHus
Mexay AAByMs pesynbrartamu
napannenbHbIX onpeaeneHui
npu P=0,95)r, %

Mpenen BOCNpoM3BOAMMOCTU
(oTHOCUTENBHOE 3HaYeHue
0NyCKaeMOoro pacxoxaeHus
Mexay AByMs pe3ynbratamu
onpeaeneHun, Nony4eHHbIMU B
YCNOBUSX BOCTIPOM3BOAUMOCTU
npu P=0,95) R, %

HaTtpun

Hwkenb

OnoBo

CeuHeL

CeneH

Cepebpo

CtpoHuuin

Cypbma

Tennyp

Twutan

Xpom

UnHk

Ot 0,1 po 1,0 Bkniov.
Ce.1,0 » 50 »
» 50 » 500 »
Ot 0,001 » 0,05 »
Cs.0,05 » 0,5 »
» 056 » 10 »
Ot 0,005» 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
OT 0,003 » 0,01 »
Cs.0,01 » 0,1 »
» 0,1 » 10 »
OT 0,005 » 0,05 »
CB.0,05 » 0,5 »
» 0,5 » 10 »
Ot 0,005 » 0,05 »
CB.0,05 » 0,5 »
» 0,5 » 50 »
Ot 0,001 » 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 10 »
» 10 » 80 »
Ot 0,005» 0,05 »
Ce.0,05 » 0,5 »
» 0,5 » 50 »
Ot 0,005» 0,05 »
Cs.0,05 » 0,5 »
» 0,5 » 10 »
OT 0,001 » 0,05 »
Cs.0,05 » 0,5 »
» 0,5 » 50 »
OT 0,001 » 0,05 »
Cs.0,05 » 0,5 »
» 0,5 » 50 »
OT 0,005» 0,05 »
Cs.0,05 » 0,5 »
» 0,5 » 25 »
» 25 » 50 »

36

5.7 KoHTponb nokasaTenei kadecTsa pe3ynbTaToB U3MepeHnn — no 4.7.
5.8 OdopmneHune pesynbTaToB U3MEPEHUIN — aHanornyHa 4.8, npyu 3Tom gonyckaemasi HeonpeaeneH-
HOCTb (NorpeLwHocTs) no Tabnuue 3.
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MpunoxeHne A
(cnpaBo4Hoe)

Pexumbl npoBeeHUA U3MepeHuin no metoay 1

Tabnwuuya A1— Pexvmbl NpoBeaeHNs U3MePEHUiA No MeToay 1

CumBon anemeHTa Al Ag As Ba Be Bi Cd Co Cr Cu Fe
Onuna BonHbl pe-| 309,3 | 328,1 193,7 | 553,6 | 234,9 | 2231 228,8 | 240,7 | 357,9 | 324,7 | 2483
mcTpaumm, HM 396,2 2425
O3sonehnue, °C 800 400 1200 900 300 800 800 1000 800
WU Npy NpYMEHEHNN MogudukaTopa MaTprubl — (1) — pacTBop HUTpaTa nannagusi, (2) — pacTBop HUTpaTa MarHus:
O3sonehnue, °C 1700 1000 1200 1600 1100 800 1400 1500 1300 1400

2) (1 | (1+2) @ [ (+2) | () 2) 2) ) 2)
Atommsauus, °C | 2500 | 1600 | 2000 | 2500 | 2400 | 1800 | 1700 | 2500 | 2500 | 2200 | 2400

OkoHnyaHue mabnuuei A.1

CumBon anemeHTa Mn Mo Ni Pb Se Sb Sn Ti \% Zn
OnvHa BonHbl pe-| 279,5 313,3 232,0 283,3 196,0 217,6 286,3 364,3 318,4 213,9
mcTpaumm, HM 307,6
O3sonenue, °C 800 1300 1100 500 800 1400 1200 1200
WU Npy NpYMEHEHNN MoaudukaTopa MaTprubl — (1) — pacTBop HUTpaTa nannagusi, (2) — pacTBop HUTpaTa MarHus:
O3sonenue, °C 1400 1800 800 1100 1100 1400 700

2 (1+2) ) (1+2) (1) (1+2) )

Atommzaums, °C 2000 2600 2300 1900 1900 1800 2200 2650 2500 1800
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MpunoxeHne b
(cnpaBoyvHoOe)

Pexxumsbl npoeeaeHuA I/I3MepeHI/Iﬁ no MetToay 2n MelwalLe 3neMeHTbl

Tabnwya b.1 — Pexvmbl NpoBegeHnsi U3MepeHuii No MeTody 2 1 MelLalowme 3nemMeHTbl

c [nuHa BOMHbI Mewatowme [nvHa BonHbI Mewatowme
UMBOJ 3NemMeHTa CumBON anemeHTa
U3NydeHnsl, HM SNEeMEHThI U3NYYeHUsi, HM 3NIEMEHTBI
Ag 328,068 Mn Mn 257,610 Fe, Mo, Cr
338,289 Cr 293,306 Al, Fe
Al 167,080 Fe Mo 202,030 —
308,215 Mn, V, Mo, Fe 203,844 —
396,152 Mo, Cu 204,844 —
As 189,042 Al V, Co, Fe Na 330,237 Cr
193,759 Fe, Al 588,995 Ar
589,592 —
B 208,959 Al, Mo Ni 231,604 Co, Tl
249,678 Fe, Cr
249,733 Fe
Ba 233,527 Fe, V Pb 220,353 Co, Al Ti
455,403 —
493,409 —
Bi 223,061 Cu Sb 206,833 Cr, Mg, Co
306,772 Fe, V 217,581 Mn
Be 234,861 Fe Se 196,026 Fe, Al
313,042 \Y 203,985 —
Ca 315,887 Co, Mo Si 212,412 —
317,933 Fe, V 251,611 Cr, Fe
393,366 — 288,158 —
Cd 214,438 Fe Sn 189,980 Cr, Si
226,502 Fe, Ni, Ti 235,848 Mo, Co
228,802 As, Co
Cr 205,552 Fe, Mo, Ni Sr 421,552 —
267,716 Mn, V 407,771 U
283,563 Fe, Mo 460,733 —
Co 228,616 Ti, Ba, Cd Te 214,281 Al, Fe, Ti
238,892 Fe, V
Cu 324,754 Ti, Mo, Ca Ti 334,941 Ca, Cr
327,396 — 336,121 —
337,280 —
368,520 Co, Cr
Fe 238,200 Co V 292,402 Fe, Mo, Cr
259,940 — 290,882 Fe, Mo
271,441 Co, Ti 310,230 —
311,071 Fe, Mo, Ti
K 766,490 Mg W 207,911 —
769,900 — 209,860 —
239,709 —
Li 460,286 Fe Zn 206,200 Cr
670,784 — 213,856 Ni, Cu, Fe
Mg 279,079 —
279,553 —
285,210 Fe
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Tab6nunua B.1—lNpuroToBrneHue rpagynpoBOYHbLIX PACTBOPOB CEpUM KAy

MpurotoBneHue rpagynpoBoYvHbIX pacTBOpPOB CMeCU INIeMEHTOB

MpunoxeHne B
(pekomeHayemoe)

rocCT 31870—2012

HaumeHoBaHue Maccosas O6bem oTbupaemon Bmectumoctb Maccogas
(cumBoOn) snemeHToB B KOHLEHTPaUW5 anuMKBOTHOW YacTu MepHOW konbel AN KOHLeHTpauus
Homep NPUroTaBIMBaEMbIX ONEMEHTOB B rpagyMpoBOYHOro NPUroTOBNeHUs1 31EMEHTOB B
pacteopa rpagyvpoBOYHBIX rpa”g:%?:;”"'x pacteopa, rpagyMpoOBOYHBIX rpagyupoBOUHbIX
pacTBopax cmecu P pax, NPUroTOBNEHHOTO pacTBOPOB CMEcU pacTBopax cmecu
NMPUrOTOBIEHHBIX 3 3 3
2NeMeHTOB 3 no4.3.2.4, cm 3N1EMEHTOB, CM 3N1EeMEHTOB, Mr/am
no 4.3.2.4, mr/gm
| Be, Cd 0,1 1,0 1000 0,0001
I Be, Cd, Cr, Cu, Co, Mn, 0,1 1,0 100 0,001
Mo, Ni, Pb, Ti, V
[ Ag, As, Be, Cd, Cr, Cu, 0,1 5,0 100 0,005
Co, Ni, Mn, Mo, Pb, Sb,
Se, Ti, V, Zn
v Ag, As, Al, Be, Cd, Cr, 10 1,0 1000 0,01
Cu, Co, Mo, Mn, Ni, Pb,
Sb, Se, Ti, V, Zn
\ Ag, As, Al, Be, Cd, Cr, 10 1,0 100 0,1
Cu, Co, Mo, Mn, Ni, Pb,
Sb, Se, Ti, V, Zn, Fe
Vi Ag, As, Al, Be, Fe, Cr, 1000* 1,0 100 10
Co, Mn, Mo, Ni, Pb, Sb,
Se, Ti, V, Zn
Vil Ag, As, Al, Fe, Cr, Sb, 1000* 5,0 100 50
Ti, V, Zn

* MpumensiioT [CO coOTBETCTBYIOWMX 3MEMEHTOB, B KOTOPbIX B KQYECTBE PaCTBOPUTENS MCMNONb30OBaH PacTBOp
Q30THOW UIMKN CONAHOW KUCNOT.

Tabnwuuya B.2—lpurotoBneHne rpagyMpoBOYHbIX pacTBOPOB cepun «by»

HavmeHosaHue KO:Aa::SB:ﬂMg O6bem oTbupaemon | Bmectumocts mepHon Maccosas
(cumBon) snemeHToB :-)n;\neHgo:: B aNuMKBOTHOW YacTu Konobl Ans KOHLIeHTpaums
Homep B MPUroTaBnnBaembIX [PANYMPOBOHHBIX rpagyvupoBOYHOTO NPUroTOBNEHUsA 3NEeMEHTOB B
pacTtBopa rpagynpoBOYHbIX gcnao ax pacTsopa, rpagyupoBOYHbIX rpagyupoBOYHbIX
pacTBopax cmecu P pax, NPUroTOBMEHHOTO pacTBOPOB CMECU pacTBopax cmecu
MPUrOTOBNEHHbIX 3 3 3
3M1IEMEHTOB 3 no 4.3.2.4, cm 3MIEMEHTOB, CM 3MEeMEHTOB, Mr/am
no 4.3.2.4, mr/gm
| Ba, Sr 0,1 1,0 100 0,001
Il B, Ba, Sr 0,1 10 100 0,01
1l B, Ba, Ca, K, Mg, Sr 10 10 1000 0,1
v B, Ba, Ca, K, Mg, 10 10,0 100 1,0
Na, Sr
V B, Ba, Ca, K, Mg, Na 1000* 1,0 100 10
VI Ca, Ba, K, Mg, Na 1000* 5,0 100 50
VI K, Na 1000* 50 100 500

* MpumenHsiioTr TCO coOTBETCTBYIOLWUX IMEMEHTOB, B KOTOPbIX B Ka4eCTBE pPacTBOPUTENS UCMONb30OBaH PacTBOp
a30THOW UMK COMNSIHOW KUCMOT.
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