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MpeaucnoBue

Llenu, ocHOBHbIE NPUHLMIEI U NOPSAOK NpoBeaeHUA paboT No MeXrocyaapcTBeHHOW cTaHaapTU3aumum
ycraHoBneHbl FOCT 1.0—92 «MexrocyaapcTBeHHaa cuctema craHaapTusaumn. OCHOBHbIE MONOXEHUA» U
FOCT 1.2—2009 «MexrocyaapcteeHHas cucteMa ctaHgapTusaumn. CTaHgapTbl MeXrocyaapcTBeHHble, Npa-
BUS1a U peKoMeHAaLMmn No MeXrocyaapcTeeHHon cTaHgapTusauuun. Mpasuna paspaboTku, NPUHATUA, NpUMe-
HeHus, OGHOBNEHNUS U OTMEHbI»

CBeaeHus o cTaHpapTe

1 PASPABOTAH MexrocyaapCTBEeHHbIMU TEXHUMECKUMIU KOMUTETaMu No ctaHaapTu3auun MTK 501
«Hukenb» uMTK 502 «KoGanbT»

2 BHECEH ®epeparbHelM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio U MeTponorun (PoccTan-
AapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTM3aLMmn, MeTposiorn U ceptudmkauum (npo-
Tokon ot 20 okTa6ps 2014 r. Ne 71-1)

3a npuHATMe NPOronocoBan:

KpaTkoe HauMeHoBaHue Kog crpatibi no CokpalLieHHO® HalMeHoBaH!e
cTpanbi o MK (MICO 3166) 004—97 | MK (MCO 3166) 004—97 ”ii”g::,f;:;:ﬁ sgﬂfu"a

AsepbangxaH AZ AsctaHgapT
ApmeHus AM MwuHakoHoMWKM Pecnybnvku Apmenuns
Benapycb BY loccranpgapT Pecnybnukv Benapych
py3us GE IpyscTangapT
KasaxcTtaH KZ locctanpgapT Pecnybnukn KasaxcraH
Kvpruaums KG KelpreisctaHgapt
Poceusi RU PoccTranaapr
TamKUKNMCTaH TJ TamKukcTaHgapT
Y3a6ekucTaH uz Y3craHgapt

4 TMpukasom PeaepanbHOro areHTCTBa NO TEXHUYECKOMY PEryiMpoBaHuio U MeTPOSIorn OT 24 UIoHS
2015 r. Ne 816-cT MexrocyaapcteeHHbI cTaHgapT FTOCT 13047.21—2014 BBeaeH B Ae/ACTBUE B KayecTBe
HauunoHanbHoro ctaHgapta Poccuitckon ®eaepaumm ¢ 1 aHBapsa 2016 .

5 BSAMEH'OCT 13047.21—2002

UHopmayusi 06 usmeHeHUsIX K HacmosiueMy cmarOdapmy rybrukyemcsi 8 exxe200H0M UHGhopMayUoH-
HOM yKka3amere « HayuoHanbHble cmaHOapmbl», a mekcm u3MeHeHU U rorpasoK — 8 eXXeMeCSIHHOM UHGOp-
MaUUOHHOM yKa3amene «HayuownanbHele cmaHOapmei». B crnydae nepecmompa (3ameHbl) unu OmMeHb!
Hacmosiweao cmarHdapma coomeemcmsyouiee ysedomneHue bydem orybnuUKO8aHO 8 eXeMeCSYHOM
UHopMayUoHHOM ykasamene «HauyuoHanbHbie cmaHdapmely. Coomeemcemeyrowast uHgopmauusi, yse-
OomIieHUe U MeKCMbl pa3Mewiaromcs makxe 8 UHghopMalyUuoHHOU cucmeme obuie20 rnosib3oeaHusi — Ha oghu-
yuarnsHoM catime ®edepanibHO20 a2eHmMcmea 0 MexXHUYECKOMYy pe2ynuposaHuio U Memporoauu 8 cemu
NHmepHem

© CranpapTtuHdopm, 2015

B Poccuiickoin ®egepauum HaCTOAWMIA CTaHAaPT He MoXeT 6blTb MOMHOCTbIO UMM YaCTUYHO BOCNpPOU3Be-
AeH, TUPaXXUPOBaH 1 pacnpocTpaHeH B kayecTse ouumansHoro nsgaHus 6es paspelueHns degepansHoro
areHTCTBa No TeXHNYECKOMY PeryrimpoBaHuio U MeTpornorum
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M E XTOGCUYAAUPT CT BETUHTHUB # CTAHDAAPT

HUKENb. KOBANbT
MeToabl onpeaeneHnsa MapraHua

Nickel. Cobalt. Methods for determination of manganese

DNaTta BBegeHnss — 2016—01—01

1 O6nacTb NpUMeHeHus

HacToswumi ctangapT ycraHaBnMBaeT crnekTpod)oToOMETpUIECKUin U aTOMHO-abCcopbLIMOHHbIA MeToAb!
onpeaeneHust Mapradua (npu maccosoi gorne MapraHua ot 0,0003 % apo 0,30 %) B NepBUYHOM HUKENE MO
FOCT 849, Hukenesom nopouke no NOCT 9722 n kobansTe no FOCT 123. B kavecTBe apbutpaxHoro Mmetoaa
NCNosnb3yeTcs aTOMHO-abcopOLIMOHHBIN MeTo .

2 HopmaTuBHbIe CCbINKH

B HacTosLweMm cTaHgapTe NCNoNb30BaHbl HOPMaTUBHbIE CChINIKU Ha criedyowue cTaHaapThl:
FOCT 123—2008 KobanbT. TexHu4eckue ycnosus

FOCT 849—2008 Hukenb nepBUYHLIN. TeXHUYecKne ycroBust

FOCT 3118—77 PeakTuBbl. Kucnota consHas. TexHuueckune ycrnosus

FOCT 3760—79 PeakTuBbl. AMMUak BOAHbIN. TexHuYeckue ycrosua

FOCT 4109—79 PeakTtusbl. Bpom. TexHn4eckne ycrnosus

FOCT 4204—77 PeakTuBbl. Kucnota cepHas. TexHudeckue ycrnosna

FOCT 4461—77 PeakTtubl. Kucnota azoTHas. TexHnyeckue ycroBus

FOCT 5457—75 AueTuneH pacTBOPEHHbIN U razoobpasHblil TeXHUYECKUn. TexHuyeckue ycrnosus
FOCT 6008—90 MapraHeu MeTannM4YecKnin U mapraHew, a3oTUPOBaHHbLIA. TexHUYecKue ycrnosus
FOCT 6552—80 PeakTtusbl. Kucnota optodocdopHasi. TexHU4eckne ycrnosusi

FOCT 9722—97 TNopolUoK H1KeneBbIN. TeXHUYecke yCrnoBus

FOCT 10929—76 PeakTuBbl. Bogopoaa nepokcua. TexHudeckue ycnosusi

FOCT 11125—84 Kucnota asoTHas 0co60M YUCTOThI. TeXHUYECKNE YCIIOBUSA

FOCT 13047.1—2014 Hwukenb. KobanbT. ObWwme TpeGoBaHUsA K MeTogam aHanmsa

FOCT 14261—77 KucnoTa consiHast 0coboi YnctoTel. TexHUYeckue ycnosus

FOCT 18300—87 CnupT 3TUNOBbLIN peKTUDNKOBAHHBIA TEXHUYECKUA. TeXHUYecKne ycroBus
FOCT 20490—75 PeakTtuBbl. Kanuin mapraHUoBOKUCbIA. TEXHNYECKMe YCoBUS

FOCT 24147—80 AMMWak BoAHbIA 0cOBOM YNCTOThI. TeXHUYECKNe yCroBus

MpumedaHue— Npy NONb3OBaHUN HACTOALWMM CTAHAAPTOM LENecoobpasHo NPOBEepUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB B WMHGOPMALMOHHOM cucTeme OBLWero nonb3oBaHusi —Ha oduumansHoM carte degepansHoro
areHTCTBa MO TEXHUHECKOMY PerynMpoBaHunio u METPONIOrMM B CeTU VIHTEPHET Unu no exerogHoMy UHHOPMALMOHHOMY
ykasarenio «HauuoHanbHble CTaHaapTbl», KOTOPbIN ONYBNUKOBaH MO COCTOSIHUIO Ha 1 IHBAPS! TEKYLLETO roga, 1 no Bbinyc-
KaM exeMeCcsiyHOro MHOPMaLMOHHOTIO ykasaTens «HaumoHanbHbie CTaHaapThi» 3a TekyLwmii rog. Ecnm cebinouHbii cTaH-
JapT 3ameHeH (M3MeHeH), TO NPW MoNb30BaHUM HACTOSIWMUM CTaHZAPTOM CredyeT PyKOBOACTBOBATHLCS 3aMEHSIOLMUM
(M3MeHeHHbIM) cTaHgapToM. ECrnn cebinovHbIi cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NMOJNOXKEHWE, B KOTOPOM JaHa CCbinka Ha
Hero, NPUMEHSIETCS B 4acTu, He 3aTparuBaiowen 3Ty CCbINKY.

U3pnaHne opnumnanbHoe
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3 O6wue TpeboBaHusA N TpeboBaHUsA 6e3onacHOCTU

O6wue TpeboBaHNA K METOAAM aHannaa, ka4ecTBy UCTMONb3YeMO AUCTUNMPOBaHHON BoAbl U nabopa-
TOpHOW nocyabl n TpeboBaHNa 6esonacHOCTU Npu NpoedeHnn pabot — no FOCT 13047.1.

4 CnekTpothoTOMeTpUYECKUA MeTOA

4.1 MeTopn aHanusa

MeToa OCHOBaH Ha M3MepeHnn CBETOMNOrNoLWweHus Npu anvHe BonHbl 530 HM pacTeopa MapraHua (VII)
nocne npeasapuTensLHOro BblAeNeHNs MapraHLa Ha M’apoKcuae Xenesa us aMmuadHou cpeel. Ans okucne-
Hust mapraHua (l1) go mapradua (V) nprMeHAoT MOAHOKUCTTLIA KanwuiA.

4.2 CpepcTBa U3MepeHUin, BCnoMoraTernbHble YCTPOUCTBA, MaTepuanbl, peakTUBbI U PacTBOpPbI

CnektpodoToMeTp Mn hoTOSMEKTPOKONOPUMETp, obecneunsatowmii NpoBedeHUe U3MepPEHUn B ana-
nasoHe ANWH BonH o1 500 Ao 540 HM.

Kucnota azotHasa no FTOCT 4461, npn HeobxoauMocTh ounweHHas neperoHkon, unu no FOCT 11125,
pas6asneHHas 1:1, 1:91 1:19.

Kucnota cepHasi no FTOCT 4204, paz6aBneHHas 1:1.

KucnoTta consHast no FOCT 3118, npu HeobxoanMMocTK ovuLieHHasa neperoHkoi, unu no FOCT 14261,
pasbaBneHHas 1:1.

Kucnota optodocdopHas no FOCT 6552, pazbasneHHas 1:1.

Boaopoaa nepokcug no FOCT 10929.

Ammunak BoaHbiv no FOCT 3760, npu HeobxogumocTtu no FOCT 24147, pasbasneHHbiin 1:19.

Bpom no MOCT 4109, pasbaeneHHnblin 1:19 (bpomHas Boaa).

Kanuia nogHokucneln meTa (Nnepuogar) no [1].

Kanwuia mapraHuosokucnbliid no FOCT 20490 unu ctangapT-TUTp no [2].

YKeneso kapboHunsHoe no [3]unu apyroe xeneso, cogepxawee He MeHee 99,9 % OCHOBHOTO BELLECTBA.

PacTsop xenesa MaccoBoii koHUeHTpauum 0,01 r/cm3 roToBAT cnefylowmm obpasom: HaBecky xenesa
maccoii 10,000 r nomeLLatoT B cTakaH BMecTUMOocTbio 600 cm3, npunueatoT no 20—25 cm3 ot 150 g0 200 cm3
a30THOI KUCNOThI, pasbasneHHon 1:1, 0T 20 4o 30 cM3 CONAHON KUCTIOTLI, PACTBOPAIOT NPU HArpeBaHuK, ynapu-
BatoT 0o o6bema oT 20 40 30 cm3, oxNaxaatoT, NepeHOCAT B MepHyto konby BMecTumMocTbio 1000 cm3 uaosoaat
[0 MEeTKN ANCTUNNMPOBaHHON BOAON.

[ns npuroToBNEHUs pacTeopa Xenesa AonyckaeTcs UConNb3oBaTh Apyrue BellecTtsa, obecnevynsato-
LLiMe YCTaHOBINEHHOE 3HaYeHNe KOHTPOSbHOTO OfbITa.

PacTBop ANs pa3basneHns roToBAT crieayoLLm o6pasoM: B konby BMecTumocTbio 2000 cm3 nomelaoT
1000 cm3 gucTunnmposaHHoii Boapl, 10 cm3 CepHoW KncnoTbl, pa3basneHHon 1:1, gobaensioT 0,40 r togHOKUC-
Noro Kanus, HarpesatT, KUNATAT B TedeHne 10—15 MuH 1 oxnaxkaaroT.

CnupT 3TUNOBLIN peKkTUdnkoBaHHbIN TexHUYeckuin no FOCT 18300.

dunbTpel 06e330neHHbIe Mo [4] nu gpyrie dUnLTPEI CpeaHen NMOTHOCTU.

MapraHew noFOCT 6008, 31eKTPONAUTUYECKUIA, C OUMLLIEHHON OT OKCUA0B MOBEPXHOCTLIO FOTOBAT Crieay-
toLLMM 06pasoM: 2—3 r MapraHLa NoMeLLaoT B CTakaH BMecTUMocTbio 250 cm3, npunmeatoT 50 cm3 gucTunnu-
poBaHHol BoAbl, 10 cM3 a30THOW KUCnoThI, pasbasneHHoit 1:1, nepemewmsaoT 3—5 MUH 40 nonyyeHus
GrecTALLe NOBePXHOCTU MeTanna, pacTBOp CNMBaKT, MPOMbIBaOT MeTann AeKaHTauMen QUCTUNIMPOBaHHOM
BOJOV NATb-LUeCTb pas, 10 cm3 3TMNoBoro cnupTa v cywwar npu TeMneparype oT 95 °C o 105 °C 5—10 MuH.

PacTBopbl MapraHLa n3sBecTHOR KOHLEHTpauun.

PacTtBop A maccoBol koHLeHTpauun mapraHua 0,001 r/cm3 13 MapraHLa rotossiT cregyowmm obpasom;
HaBecky MapraHLa maccoii 1,0000 r noMeLLaloT B cTakaH BMecTUMOCTbio 250 cm3, npunusatoT oT 20 Ao 30 cm3
a30THOM K1CnoThl, pasbasneHHon 1:1, pacTBOPSIOT NPU HarpeBaHuK, KUNATAT 5—10 MUH, NTePEeHOCHT B MEPHYIO
kon6y BMecTUMocTbio 1000 cm3, oxnakaaloT v A0BOASAT A0 METKM ANCTUMIMPOBAHHON BOAOHA.

PacTeop A MaccoBoii koHLeHTpaLum MapraHua 0,001 r/cm3 us MapraHLOBOKMCIIOrO Kanus roToBAT crie-
ayrownm o6pasoMm: HaBecKy MapraHLOBOKUCIIOro Kanus Maccon 2,2765 r noMeLlaroT B CTakaH BMECTUMOCTbHO
400 vnu 600 cm3, pacTBopaioT B o6beMe oT 250 Ao 300 cM3 AUCTUNNMPOBAHHOW BO/bI, NTPUNMBAIOT CONAHYI0
kucnoTy, pasbasneHHyto 1:1, Ao obecLBeunBaHns pacTeopa 1 ele 20 cv3, ynapusatoT Ao obbema ot 10 Ao
15 cm3, npunueatoT 40 cm3 a30THON KUCMOTHI, pa3basneHHoi 1:1, KUNATAT, OXNaKAAIOT, NePEeHOCHAT B MEPHYI0
kon6y BMecTUMOcTbio 1000 cm® 1 40BOAAT A0 METKM AMCTUNNNPOBaHHON BOAO.

PacTsop B MaccoBoit koHLeHTpaLui MapraHua 0,0001 r/cm3 roTossT creaytolm o6pasoM: B MEpHYIo
konBy BMecTUMocThio 100 cm3 neperocat 10 cm3 pacTsopa A 0BOAAT 10 METKW ANCTUIINIMPOBAHHOW BOAOA.
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PacTeop B MaccoBoi koHLeHTpaLmy mapraHua 0,00001 r/cm3 roTosaT cneayowmm o6pasom: B MEpHYH
konéy BmectumocTbio 100 cm3 nepeHocst 10 cm3 pacTopa b 1 aoBoAST 80 METKA AUCTUNIMPOBAHHOW BOAOW.

4.3 lMNMoproToBKa K aHanU3y

[lns nocTpoeHus rpaflyMpoBoYHOro rpaduka B cTakaHel BMecTuMocTbio 100 cm3 neperocart 0,5; 1,0; 2,0;
4,0: 6,0 1 8,0 cm3 pacTBopa B, npunusatot 5,0 cm3 pacTeopa xenesa, 10 cm3 a30THON KUCNOThI, pas6asnen-
Hot 1:1, n ganee NpPoBOAST aHaNU3 B COOTBETCTBUN C4.4.2.

Macca mapraHua B rpagyvpoBOUHbIX pacTBopax coctasnsieT 0,000005; 0,000010; 0,000020; 0,000040;
0,000060 1 0,000080 .

Mo 3HayeHnsaM cBeTONOrMNoLEeHUs FpagyUpOBOYHBIX PACTBOPOB U COOTBETCTBYIOLMM UM Maccam Map-
raHua CTposAT rpagyMpoBOYHbLINA rpaduK C yYHETOM 3HAaYEHUs1 CBETOMNOITOLLEeHUS rpayMpOBOYHOIO pacTeopa,
noAroToBneHHoro 6e3 BBeAeH s pacTBopa, coaepXallero MmapraHeL,.

4.4 lMNpoBeaeHUe aHanusa

4.4.1 HaBecky npobbl Maccoil B COOTBETCTBMM ¢ Tabnuuei 1 noMellatoT B cTakaH BMECTUMOCTbIO 250
nrm 400 cm3.

Tabnwuya 1— YcrnoBusi nOAroTOBKM pacTBopa npobbl

. o O6beM anuKBOTHOW YacTu pacTeopa
[uanasoH maccoBbIx Aonen mapraHua, % Macca Hasecku npobbl, I npoBi, om3
OT1 0,0003 go 0,0020 Bkntou. 3,000 Becb pactBOp
Ce. 0,002 » 0,010 » 3,000 20
» 0,01 » 0,04 » 3,000 5
» 0,04 » 0,15 » 1,000 5
» 0,15 » 0,30 » 0,500 5

Hasecky npobbl pacTBOPSIIOT NpY HarpeBaHuu B obbeme oT 20 go 40 cm3 a30THOIA KUCTIOTHI, pa3basneH-
HOM 1:1, KUNATAT 2—3 MVH, OXMNaXaatoT, ACNUMBAOT ANCTUNNMPOBaHHOW Boabl Ao o6bema oT 100 ao 150 cm3u
npunusatoT 5,0 cm3 pacTeopa, coaepKaLlero Keneso.

[anee npunuealoT: Npu aHanuse Hukens 5 cM3 nepokcuaa Bogopoaa, Npy aHanuse kobansta 10 cm®
6pOMHOI BOAbI.

PacTsop HarpesatoT 1o TemnepaTypsl oT 60 °C Ao 70 °C, npunusaioT oT 5 Ao 10 cm3 amMMuaka v BnuBsaioT
pacTBOp Npu NepeMeLInBaHM B CTakaH BMecTUMOCTbio 400 unn 600 cm3, B KOTOpLIN NpeaBapUTENLHO NoMe-
watoT 100 cm3 ammuaka. CTakaH, B KOTOPOM NPOBOAUNOCH Pa3noXeHne, 0BMBLIBAIOT TPU-YeTbIpe pasa ropsaYUM
amMmmunakoM, pasbasneHHbIM 1:19. PactBop ¢ 0cagkoM BbiaepxunsatoT B Tensiom mecte 20—30 MuH, hunbTpyioT
yepes unbTp (kpacHass unu 6Genas neHTa), NPOMLIBAOT NATb-WECTb pa3 ropayYMM  aMMUnakom,
pasbasneHHbImM 1:19.

Ocafiok Ha punbTpe pacTBOpAIOT B CTakaHe, B KOTOPOM MPOBOAMIIOCL ocaxaeHue, npunusas 20 cm3
HarpeTomn [0 KUMEHUN asoTHOWN KUCMOThI, pasbasneHHon 1:1, ¢ AobGasneHnem 2 cm3 nepokcmaa BoAOPOAA.
PuUnbTp NPOMbIBAIOT ropsiveil a30THOM KUCNOTOW, pazbasneHHom 1:9.

Mpu aHanuse kobanbTa ¢ UCNONb3oBaHWEM HaBeck Maccoi 3,000 r npoBoAAT NOBTOPHOE ocaxaeHue.
O61bem hunbTpaTa 4ONUBAKT AUCTUNNNPOBAHHOW Bogon Ao o6bema 100—150 cm3, npunusatoT 10 cm3 6pom-
HOW BOAEI 1 Aarnee NoCTynaloT, Kak ykazaHo Bbille.

Mpu onpeaeneHnn MaccoBoi Aonun mapraHua He 6onee 0,0020 % pacTBOp NEPEeHOCAT B CTakaH BMECTU-
MocTbto 100 cm3. Mpu onpeaeneHn maccosoitaonn MapraHua cabilwe 0,0020 % pacTBOp NepeHOCAT B MEPHYIO
kon6y BMeCcTUMOCTbI0 100 cM3, 4OBOAAT 40 METKW AMCTUNNMPOBAHHOM BOAOK U NEPEHOCAT B CTakaH BMECTU-
MocThio 100 cM3 anuKBOTHYI0 YacTb 06BLEMOM B COOTBETCTBUM € Tabnuuen 1.

4.4.2 Pactsop ynapusaioT 10 o6bema oT 5 a0 10 cm3, npunusatoT 10 cM3 a30THON KUCNOTLI, pasbaBneH-
Hol 1:1, 5 cm3 opTodocdopHoit KucnoTel, pasbasneHHol 1:1, HarpeBatoT Ao kuneHus, ao6asnstoT 0,40 ritoa-
HOKUCAOro Kanusa n KUNATAT 2—3 MUH.

PacTeop NepeHocaT B MepHyto Konby BMecTUMOCTbIo 50 cm3, npunneatoT oT 35 Ao 40 cm3 pacTeopa Ans
pa3baBneHus, BbIAEPKUBAIOT Ha KUNAWen BoaaHon 6aHe oT 15 ao 20 MuH, oxnaxagaroT 1 A0BOAAT A0 METKU
pacTeBopom Ans pasbasneHus.

CeeTonornoweHu1e pacTeopa npobbl M3aMepaoT Ha cnekTpodoToMeTpe Npu AnuHe BoMHbI 530 HM unn Ha
oTO3NEKTPOKONOPUMETPE B AManasoHe AnuH BofH oT 500 Ao 540 HM, UCNONb3Ys ANCTUNNNPOBaHHYIO BOAY B
KayecTBe pacTBOpa CpaBHEHUS.

Mo 3HaueHWto CBETOMOTNOLWEHUs pacTBopa Npobbl HaxoAAT Maccy MapraHua no rpagynpoBoYHOMY rpa-

dbuky.
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4.5 O6pa6oTka pe3ynbLTaToB aHanusa
MaccoByto gonto MapraHua B npobe , %, BblMMCAOT No dhopmyne:

x = WM 409,

rae My — macca mapraHLa B pacTsope npobbl, T;
M, — macca mapraHLa B pacTBOpe KOHTPOMNLHOTO ONbITa, T;
K — koachduumeHT pasbasneHuns pacteopa npobbl;
M — macca HaBecku npobbl, T.

4.6 KoHTponb ToYHOCTU aHanu3a
KoHTpornb TOUHOCTUM pe3ynbTaToB aHanusa ocywectensaoT no FOCT 13047.1.

HopMmaTuBbI KOHTPONSA NPELMSNOHHOCTU — NPEAenbI NOBTOPAEMOCT M BOCMPOM3BOAMMOCTM U NoKasaTenb
KOHTPOISA TOUHOCTN — pacllMpeHHas HeonpeaeneHHOCTb Pe3ynbTaToB aHanmaa npueeaeHsl B Tabnuue 2.

Ta6nwuya 2— HopmaTtuBbl KOHTPOISI NPELU3MOHHOCTY (Npeaerbl NOBTOPSEMOCTU U BOCTPOM3BOAUMOCTM) M NOKa3a-
Tenb KOHTPONA TOYHOCTN — pacluupeHHasa HeonpeaeneHHoOCTb pe3ynbTaTtoB aHanusa npu p,oaepMTeanoﬁ BEPOATHOCTU

P=0,95
B npoueHTax
Mpepen nosTopsiemoctu | lNpeaen noBTopsieMocTu Mpepen
Maccosas nons (ona aByx pe3ynbTatoB | (AnNs Tpex pe3ynLTartoB BOCNPOU3BOAUMOCTHU HGOI:?:,Q”;T‘IZ?—I:’::’;I: U
MapraHu,a napannenbHbIX napannesibHbIX (pu'lﬂ ABYX pe3ynuraros _ !
onpeneneHun), r onpeaenexHuit), r aHanuaa), R k=2)
0,00030 0,00005 0,00006 0,00010 0,00007
0,00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00015 0,00018 0,00030 0,00021
0,0030 0,0004 0,0005 0,0008 0,0006
0,0050 0,0007 0,0008 0,0014 0,0010
0,0100 0,0010 0,0012 0,0020 0,0014
0,030 0,003 0,004 0,006 0,004
0,050 0,004 0,005 0,008 0,006
0,100 0,007 0,008 0,014 0,010
0,300 0,015 0,018 0,030 0,021

5 ATOMHO-aGCOpPOLMOHHBbIN MeTOA

5.1 MeTtop aHanusa

MeToa ocHOBaH Ha N3MepPeHUU NOrMoLEeHNUA NPY ANnHe BONHLI 279,5 HM pe3oHaHCHOMO U3Ny4YeHUA aTo-
MamMu MapraHua, obpasyroLumMmMuce B pesynbTaTte NNaMeHHON aToMu3aLum npyu pacnbiiieHuu pacteopa npobol B
nnamMeHu aueTuUneH-so3ayx.

5.2 CpeacTBa U3MepeHUil, BCoMoraTenbHble YCTPOUCTBA, MaTepuarbl, peakTUBbl U PacTBOpPbI

ATOMHO-a6copbLMOHHbIN cnekTpomMeTp, obecneynsaoWwmii NpoBeaeHUe U3MePEHUIA B NamMeHun aueTu-
neH-BO3ayX.

Jlamna ¢ nonbiM KaToaoM Ansi Bo30yXAeHUS CnekTparbHON NMHUM MapraHLa.

AueTuneH razoobpasHblin no FTOCT 5457.

PunbTpbl 06e330neHHbIE No [4] unu gpyrue bunsTPbl CpeaHen NIoTHOCTY.

Kucnota asotHas no FOCT 4461, npu HeoBX0AMMOCTU oYnLLeHHasi neperoHkon, unu no FOCT 11125,
pasbasneHHas 1:1, 1:9 1 1:19.

MopoLwok HukeneBsbli no FTOCT 9722 unu cTanaapTHbIN 06paseL, cocTasa HUKens, HanpumMep [5], c npea-
BapuUTenbHO YCTaHOBMNEHHOW (aTTECTOBaHHOW) MacCoBOM fonein mapraHua He 6onee 0,0003 %.

Kobanbt no FOCT 123 unu ctangapTHbI obpasel, cocTaBa kobanbTa, Hanpumep [6], c npeasapuTenbHO
YCTaHOBINEHHOI (aTTecToBaHHO) MaccoBoi Jonei maprarua He 6onee 0,0003 %.

Kanui mapraHuosokucneiin no FOCT 20490 unu ctaHgapT-TuTp no [2].

MapraHew meTannuyeckni no FOCT 6008, aNeKTPONUTUYECKMIA, C OYULLIEHHON OT OKCUAOB MOBEPXHOC-
Tblono 4.2.

PacTtBopbl MapraHLa U3BeCTHOM KOHLLEHTpaLInK.
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PacTsop A MaccoBoii KoHLeHTpaLmm mapraHua 0,001 r/em3 no 4.2.

PacTteop b MmaccoBoin koHUeHTpauun mapradua 0,0001 rlcm3no 4.2.

PacTBop B maccoBoli koHUeHTpaLumm mapraHua 0,00002 r/cm3 rotoBsAT cnenyoLWwmnm o6pasom: B MEPHYHO
konby BmecTumocTbio 100 cm3 neperocaT 20 cm3 pacTeopa b 1 10BOAAT A0 METKM a30THOM KUCMOTON, pa3bas-
neHHon 1:19.

5.3 MoparoTtoBkKa k aHanU3y

5.3.1 [ns nocTpoeHns rpagynpoBoYHOro rpacuka 1 npn onpegeneHun Maccoson 40U MapraHua He
6onee 0,0020 % HaBecky HMKeNeBOro nopoLuka unu kobansTta NM6o cTaHgapTHOro obpasLa cocTasa HUKenst
nnn ko6anbTa Mmaccoli 5,000 r nromMeLLaoT B cTakaHbl BMECTUMOCTLI0 250 cm3. Yucno HaBecok A0MKHO CooTBe-
TCTBOBaTb YMCIY TOUEK rPadynpoBOYHOro rpaduka, BKoYasi KOHTPOSbHBIA OMbIT.

Hasecky H1ukeneBoro nopoLuka nnm kobanbta Nnbo ctaHgapTHOro obpasLia coctaBa HUKENA UK kobanb-
Ta pacTBOPAIOT NPy HarpesaHun B o6beme oT 50 go 60 cm3 a30THOM KUCMOThI, pasbasneHHoi 1:1, KuNATsT
2—3 MuH. Mpu MCnonNb30BaHUN HUKENEBOrO MOPOLLUKa PAcTBOPLI (PUNBTPYIOT Yepes (bUNbLTPLI (KpacHas unu
6enas neHTa), NpeaBapuTensHO NPOMbITLIE 4Ba-TPU pasa a3oTHOM KUCNOTON, pa3baBneHHon 1:9. GunbTpsl
NpOMbIBaOT ABa-TPU pasa ropsdei AUCTUNNMPOBaHHOK Boaoin. PacTeopbl ynapusatoT 4o o6bema ot 30 ao
40 cm3, npunueatoT oT 50 A0 60 cM3 AUCTUNAMPOBAHHO BOABI, HArpeBatoT A0 KUMEHWs], OXNaxaatoT, NepeHoCsT
B MepHble konbbl BMecTUMocThio 100 cm3.

B kon6bl neperocaT 0,5; 1,0;2,0; 3,0: 4,0 5,0 cm3 pacTBopa B. B Konby ¢ paCTBOPOM KOHTPOMLHOIO OMbl-
Ta pacTBOp, CoAepKallWiA MapraHeLl, He NPUIMBaloT, AOBOASAT 40 METKU ANCTUNINMPOBaHHOW BOAOW U 3Mepsi-
toT abcopbLumio B cooTBETCTBUMN C 5.4,

Macca mapraHua B rpagyvMpoBoYHbIX pacTBopax coctasnseTt 0,00001; 0,00002; 0,00004; 0,00006;
0,00008 1 0,00010r.

5.3.2 na noctpoeHns rpaaympoBoYHoro rpacuka 2 npu onpeaeneHMm MaccoBon 40NU MapraHua cBbl-
we 0,0020 % HaBecky HMKeNERBOro NOPOoLLKa UK kobansTa Nnbo cTtaHgapTHOro obpasua cocTaBa HUKES UMK
koBanbTa Maccoi 1,000 r noMeLLaloT B CTakaHbl UM Konbbl BMECTUMOCTLI0 250 cMm3. UACTo HaBeCcoK AOMKHO
COOTBETCTBOBATb YMCITY TOYEK rPadyMpoBOYHOrO rpaduka, BKNoYas KOHTPOSbHBINA onbiT. HaBecku pacTBops-
toT B o6beme oT 15 0o 20 cm3 a30THOM KMCNOThI, pasbaBrneHHoit 1:1, B cooTBeTCTBMM ¢ 5.3.1, ynapusaioT Ao 06 b-
ema oT 5 40 7 cM3, nepeHoCAT B MepHbIe Konbbl BMECTUMOCTbIo 100 cm3. B konbel npunmusarioT 1,0; 2,0; 4,0; 6,0;
8,0 1 10,0 cm3 pacTBopa B. B konby ¢ pacTBOPOM KOHTPOSLHOIO OMbITa PacTBOP, coaepXallnii mapraHel, He
npunMBaroT, JOBOONAT A0 METKN AUCTUNIMPOBaHHOW BOAOK 1 namepsitoT abcopbunio B cootBeTCcTBUM C 5.4,

Macca MapraHua B rpagympoBoYHbIX pacTBopax cocTasnset 0,00002; 0,00004; 0,00008; 0,00012;
0,00016 1 0,00020.

5.3.3 [ns nocTpoeHns rpagyMpoBovHoro rpacduka 3 npy onpegeneHun MaccoBon AoNU MapraHua ot
0,02 % 10 0,10 % B MepHble konbbl BMECTUMOCTbI0 100 cM3 nepeHocaT no 25 cm3 pacTBopa KOHTPOMBLHOO OMbi-
Ta, NOArOTOBMEHHOro B COOTBETCTBUN C 5.3.2, npunusatoT 0,5; 1,0; 1,5; 2,01 3,0 cm3 pacTsopab. B oaHy 3 kon6
C pacTBOPOM KOHTPOLHOIO OMnbITa pacTBOp, coAepXXallynii MapraHeL,, He NPUNUBaT, AOBOAAT A0 METKN a30T-
Ho KucnoTon, pasbasneHHoi 1:19, nusmepsaoT abcopbumio B cooTBeTCTBUU C 5.4.

Macca mMapraHua B rpagyvpoBoYHbIX pacTBopax coctaensieT 0,00005; 0,00010; 0,00015; 0,00020 w
0,00030r.

5.3.4 [ns nocTpoeHus rpagynpoBoYvHOro rpaduka 4 npu onpeaeneHun Maccosomn 4oNU MapraHua cebl-
we 0,10 % B MepHble konBbl BMecTUMOCTbI0 100 cM3 neperocaT no 10 cm3 pacTBopa KOHTPONLHOO ONbITa, NoA-
rOTOBMEHHOro B COOTBETCTBUM ¢ 5.3.2, npunusatoT 0,5; 1,0; 1,5; 2,0 n 3,0 cm3 pactsopa B. B oaHy 13 kon6 ¢
PacTBOPOM KOHTPOILHOrO OMnbiTa PacTBOP, COAEPXKALLUIA MapraHeL,, He NpUNMBaT, AOBOAAT A0 METKN a30T-
HOW KNCNOTON, pasbasneHHon 1:19, U namepsaoT abcopbunto B COOTBETCTBUM C 5.4.

Macca mapraHua B rpagyMpoBOYHBIX pacTBOpax ykaszaHa B 5.3.3.

5.4 lMpoBeaeHue aHanusa
Hagecky npobkl Maccoii B COOTBETCTBUM € TaBNMLIEN 3 NoMeLLaloT B cTakaH BMECTUMOCTbI0 250 cm3,

Tabnwunuya 3— YcnoBusi noaroToBKM pacteopa npobbl

NuanasoH Maccoabolx nonen Macca HaBeckw, © O6bem anMKBOTHOM YacTu Homep rpagyvnpoBo4HoOro
mapraHua, % pacTeopa npobbl, cm® rpacuka
Ot 0,0003 go 0,0020 Bknitou. 5,000 Becb pactBOp 1
Cge. 0,002 » 0,020 » 1,000 To xe 2
» 0,02 » 0,10 » 1,000 25 3
» 0,10 » 0,30 » 1,000 10 4
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Hasecky npo6bl Maccoit 5,000 r pacTBopsAOT Npy HarpesaHi B o6bemMe oT 50 10 60 cM3 a30THOM KICTIO-
Tbl, pasbasneHHol 1:1, Hasecky npobkl Maccoit 1,000 r — oT 15 go 20 cM3 a30THOM KUCMOThI, pa3baBneH-
Hot 1:1, ynapusatoT o obbema ot 15 00 20 cM3unm ot 500 7 cM3, nepeHocsT B MEPHY}0 KONBy BMECTUMOCTbH0
100 cm3, oxnaxaaroT 1 A0BOAAT A0 METKW AUCTUNNMPOBAHHOW BOAON.

Mpn Maccoson aone mMapraHua caeie 0,020 % B MepHyto konby BMecTUMocTbio 100 cm3 nepeHocaT
anvKBOTHYIO YacTb pacTBOpa B COOTBETCTBUM ¢ Tabnuuen 3 n 4OBOAAT 40 METKU a30THOM KUCrnoTon, pasbas-
nexH+Hon 1:19.

ABcopbLnto pacTBopa Npobbl M COOTBETCTBYHOLLMX PACTBOPOB A1 NOCTPOEHNUS rpagynpoBOYHOro rpa-
dmka npun gnnHe BomHbl 279,5 HM, WinpuHe wenu He 6onee 1,0 HM U3MepPAIOT He MeHee ABYX pas, nocrenoBa-
TENbHO pacnbiifgs WX B MAaMeHW aueTUNeH-Bo34yX, MNPOMbIBAT  pPachbiUTENbHYIO  CUCTEMY
ANCTUNNNPOBAHHOW BOAON, MPOBEPSIIOT HYNEBYHO TOUKY U CTaBUNbHOCTL rpaaympoBodHoro rpaduka. Ans npo-
BEPKM HYNEeBON TOYKN UCMOMb3YIOT PpacTBOP COOTBETCTBYIOWEro KOHTPOMBbHOMO OMbiTa, NOArOTOBMIEHHBIA B
cooTeeTCTBUN C 5.3.

Mo 3HaveHuam abcopbunmn rpagynpoBOYHBIX PACTBOPOB N COOTBETCTBYIOLLMM UM MaccaM MapraHua
CTPOAT rpagyvMpoBOYHBIA rpaduK.

Mo 3HaveHuto abcopbLmm pacTeopa Npobbl HAXOAAT Maccy MapraHLa no rpagyMpoBoYHOMY rpadmky.

5.5 O6paboTka pe3ynbraToB aHanu3a
MaccoByto gonto MapraHua B npobe X, %, BeIMMCASAOT no hopmyne:

x= MM 400, @)

roe My — macca MapraHLa B pacTsope npobebl, r;
K — koachdpuumeHT pazbasneHus pactsopa npobbi;
M — macca HaBecku Npobbl, T.
5.6 KoHTponb TOYHOCTU aHanusa
KoHTpornb TO4HOCTM pe3ynbTaTos aHanusa ocylecTtsnsoT no FOCT 13047.1.
HopmaTtuBbl KOHTPONS NPELM3NOHHOCTU — Npeaeribl MOBTOPAEMOCTU U BOCMPOU3BOAUMOCTI U NoKasa-
TeNb KOHTPOMA TOYHOCTU — pacluMpeHHasi HeonpeAeneHHOCTb Pe3ynbTaToB aHanusa npuseaeHsl B Tabnu-
Le 2.
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