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MpeaucnoBune

Llenu, oCHOBHbIE NPUHUMMEI U NOPAAOK MPoBegeHns paboT No MeXrocyqapCcTBeHHOW CTaHgapTM3auum
yctaHoBneHsl TOCT 1.0—92 «MexrocygoapctBeHHas cuctema craHgaptusauun. OCHOBHbIE MOMOXEHUA» W
FOCT 1.2—2009 «MexrocygapctBeHHas cuctema crtaHgapTtusauum. CTaHOapTel MeXrocygapcTBeHHbIe,
npaeuna M pekoMeHOauMu No MeXrocyoapCTBEHHOW cTaHpapTtu3auumn. lNpasuna paspaboTku, NpUHATUSA,
NPMMeHEeHUA, OOHOBNEHWS U OTMEHbI»

CeefeHus o cTaHpapTe

1 PA3BPABOTAH mMexrocynapcTBEHHbIMW TEXHUHECKMMM KOMUTETaMu no ctaHgaptusauun MTK 501
«Hukene» n MTK 502 «KobanbT»

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynvpoBaHuio U meTponoruu (PoccTaH-
Aapr)

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM MO cTaHjapTu3auuu, MeTponormm u ceptudukaumm
(npoTtokon o1 20 okTsA6ps 2014 r. Ne 71-11)

3a NPUHATKUE NporonocoBanu:

KpaTKoe HaumeHoBaHWe CTpaHbl Koa CTpaHbl COKpBu.[BHHOE HanmMeHoBaHWe HalKMOoHanbHOro opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTU3aumm
AsepBangxaH AZ AsctaHpapT

ApmeHus AM MwuHakoHoMuku Pecnybnuku Apmenus
Benapycb BY locctaHgapt Pecnybnuku Benapych
[py3usn GE [pyscraHpapt

KasaxcTaH KZ loccTanpapt Pecnybnukv KasaxctaH
Kupruausa KG KbipreiactanpgapT

Poccus RU PocctanpgapTt

TagkukucTaH TJ TapxukctaHgapT

YabekucTaH uz YactaHgapTt

4 Mpwukasom PepepanbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHuio U METPONOrMM OT 24 WIOHS
2015 r. Ne 816-cT mexrocyanapcteeHHbii ctaHgapt FTOCT 13047.10—2014 BBefeH B OeWCTBUE B Ka4yeCTBe
HaunoHanbHoro ctanaapTa Poccuickon ®epepaunn ¢ 1 ansapsa 2016 .

5 BSAMEH OCT 13047.10—2002

MHpopmayus 06 uamMeHeHUsIX K HacmoswemMy cmaHOapmy nybnuxkyemcs 6 exez00HOM UHEOPpMayUOH-
HOM yKasamersie « HayuoHasibHbIe cmaHdapmbl», @ MeKcm usMeHeHUU U nonpasoK — 8 exXemMeCcaYHOM UHop-
MauUOHHOM yka3zamene «HauuoHanbHbie cmaHOapmebi». B cnyyae nepecmompa (3aMeHbi) unu OmmMeHb!
Hacmosuweaso cmaHOapma coomeemcmeyrowee ysedomaeHue Oydem onybaUKOBAHO 8 EXeMeCSIYHOM
uHghopMmayuoHHOM ykazamene «HayuoHanbHble cmaHOapmei». Coomeemcmeyroujas uHgopmayus, yee-
dommeHuUe U meKcmbl pa3Melaromces makxe 8 UHGhopMalUuoHHOU cucmeme 0bue2o Nons308aHUss — Ha oghu-
yuanbHoM catime @edepanbHO20 a2eHmcmea o MexHUYeCcKOMy peaynupogaHuro U Mempoaoguu 8 cemu
NumepHem

© CtaHgapTtuHdopm, 2015

B Poccuitckon d)e,qepaumw HaCcTOALMNA CTaHOapT He MOXeT ObITb NOMHOCTLHK UM YaCTUYHO BOCnpown3ee-
[EH, TUpPaXXMPOBaH W pacnpoCcTpaHeH B kKa4yecTBe OPULWANLHOMO M34aHNS bes paspelwweHus PegepanbHOro
areHTCcTea no TEXHNWYEeCKOMY PErynMpoOBaHUKO N MEeTPONornmn
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M E X TITOGCVYOAPTU CTUBETUHUHUB # C T A HAOAPT

HUKENb. KOBANbLT
MeToabl onpegeneHus Meaun

Nickel. Cobalt. Methods for determination of copper

OaTta eBegeHna — 2016—01—01

1 Obnactb NnpuMeHeHuA

HacTosiwuia ctaHOapT ycTaHaBnMBaeT cnekTpoOoTOMEeTPUYECKUIA U aTOMHO-a6CcopBUNOHHBIA MeTOobI
onpeneneHusa meau (npu maccoeon gone meau ot 0,0002 % 0o 2,0 %) B nepBudHoM HUukene no FOCT 849, Huke-
nesoM nopowwke no FOCT 9722, kobanbte no FTOCT 123 1 kobaneToBOM Nopowwke no FTOCT 9721. B kauecTBe
apbuTpaxHOro MeTofa MCcnonb3yeTcs aToMHO-a6copBbUMOHHBIN MeToa,.

2 HopmaTuBHbIE CChINKK

B HacToAweM cTaHfapTe UCNonb3oBaHbl HOPMAaTUBHbLIE CCbINKW Ha crieaylowmne cTaHaapThbl:
FOCT 123—2008 KobanbT. TexHM4Yeckne ycrnoBus

FOCT 849—2008 Hukenb nepBu4dHbIA. TEXHUYECKKE YCNOBUSA

FOCT 859—2001 Meab. Mapkwn

FOCT 3760—79 PeakTtnBbl. AMMUaK BOOHbIA. TeXHUYECcK1e yCrnoBus

FOCT 4328—77 PeakTtnBbl. HaTpusa ruapookuck. TeXHUYECKUE yCNoBUa

FOCT 4461—77 PeakTuBbl. Kucrnota azoTtHas. TeXxHUYECKME YyCNOBUS

FOCT 5457—75 AueTuneH pacTBOPEHHBIN 1 ra30006pa3HbIi TEXHUYECKUA. TeXHUYEeCKNe yCnoBus
FOCT 5845—79 PeakTunBbl. Kanuin-HaTpuii BUHHOKUCIBIA 4-BOAHLIA. TE@XHUYECKNE YCNOBUA
FOCT 9721—79 MNopowok KobanbToBLIA. TEXHUYECKNE YCITOBUSA

FOCT 9722—97 NopoloK HUKeneBbIW. TEXHUYECKUE YCIOBUSA

FOCT 11125—84 KucnoTta a3oTHasa ocobo YACTOTbl. TeXHUYEeCKMe yCnoBMs

FOCT 13047.1—2014 Hukenb. KobanbT. O6wme TpeboBaHua K MeTogam aHanuaa

FOCT 20015—88 XnopogopMm. TeXHUYECKNE YCNOBUA

FOCT 24147—80 AMMMaKk BOAHbIA 0COBOM YNCTOThI. TEXHUYECKME YCNOBUS

MpumeyaHwne—Tlpunonb3oBaHUM HACTOALWMM CTAaHAApPTOM LenecoobpasHo NPoOBEpPUTh AeACTBUE CChINOY-
HblX CTaHgapToB B WHGOpPMaLMOHHOW cucTeme obulero nonb3oBaHWs — Ha oduumanbHom cainTe $PepepanbHoOro
areHTCTBa No TEXHWYECKOMY PEryfiMpoBaHnio U MEeTPONorMn B ceT MHTEpHET nnu No exerogHoMy MHQOPMaLMOHHOMY
ykasaTento «HauuoHanbHble cTaH4apThi», KOTOPLIA onyBnukoBaH No COCTOSHMIO HA 1 AHBApPA TEKYLEro roaa, v no BeInyc-
Kam exeMecsa4YHoro MHopMaLMoHHOro ykaszaTtens «HaunoHanbHble cTaH4apThl» 3a TEKYLWWIA rog. ECnu cCbINOYHbIV CTaH-
0apT 3amMeHeH (M3MeHeH), TO NpW NoNb30BaHWM HAcTOALWMM CTaHg4apToOM crnefyeT PYKOBOACTBOBATLCH 3aMEHSAOWMM
(M3MEeHeHHbIM) CTaHaapTOM. ECnn cCbINOYHBIA CTaHAapT OTMeHeH Be3 3aMeHbl, TO MONoXeHWe, B KOTOPOM JaHa CCbifika Ha
Hero, NPMMEHSIETCH B YacTK, HE 3aTparmBaloLWen 3Ty CCbinky.

3 OO6wwue TpeboBaHuA U TpeboBaHMA GezonacHOCTU

O6wue TpeboBaHUs kK METO4AM aHANM3a, KAYeCcTBY UCMONbL3yeMOW ANCTUNNMPOBAHHON BoAk! U nabopa-
TOpHOW nocyabl M TpeboBaHus BesonacHoOCTU Npu npoeeaeHun pabot — no FOCT 13047.1.

Wapnanue opuuymnansHoe
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4 CnektpodoTomeTpuyeckum meton

4.1 MeTop aHanu3sa

MeTo OCHOBAH Ha U3MepeHUW CBETOMOMMOoLLEeHUA NpK ANUHe BoNHbl 435 HM pacTBopa KOMMNINEKCHOro
COEVHEHUs Meau ¢ AMaTUNauTUoKapbaMaToM, aKkcTparupyemoro xnopodopmom npu pH 3—4.

4.2 CpencTBa M3MepeHU, BcioMoraTenbHbIe YCTPOUCTBA, MaTepuansl, peakTUBbLI U pacTBOPbI

CnekTpodoToMeTp uUnu hoTO3NEKTPOKONOpUMETp, obecneymeaolLMin NpoBedeHne U3MepeHnin B aua-
rnasoHe AnuH BomH oT 420 0o 450 HM.

KucnoTta azotHaa no NOCT 4461, npu HeoDXo0AUMOCTM oYnLLLeHHas neperoHkow, unu no FOCT 11125,
pasbaeneHHas 1:1, 1:9un 1:19.

AmMmmnak BogHbld no FTOCT 3760, npu HE0BXOOMMOCTK OUYULLLEHHbIA, unu no FTOCT 24147, pasbaeneH-
Hell 1:1m 1:9.

Hatpus rugpookuck no FTOCT 4328, pacteop maccoBoi koHueHTpauum 0,1 r/icm®.

Kanui-HaTpuil BUHHOKWUCBIA 4-BoaHbI no TOCT 5845, pacTBop MaccoBomr KoHUeHTpauun 0,1 r/icm3,

CeuHUa anatunguTuokapbamar no [1], pacTBop MaccoBon koHUeHTpauum 0,0001 r/cm? B xnopodgopme.

Bymara nHoukaTtopHas yHuBepcarnbHas no [2].

Xnopodopm no FOCT 20015 nnu chapmakonelHbii no [3].

Meagb no FOCT 859.

PacTtBopbl Mean N3BECTHOWM KOHLUEHTpaL K.

PacTtBop A maccoBoil KoHueHTpauuu megu 0,001 r/cm?® roTosaTt cnenywowmnm obpasom: HaBecky Meau
maccoit 1,0000 r noMeLaT B cTakaH Ui Konby BMecTMMocTbio 250 cm3, npunueaioT oT 15 a0 20 cm3 a30THOM
KUCNOThI, pa3baBneHHon 1:1, pacTBOPSAT NPU HAarpeBaHUK, KUNATAT 2—3 MWH, OXINaXX4aoT, MepeHocaT B Mep-
Hyto kon6y BMecTUMocTho 1000 cm? M AOBOAAT A0 METKM ANCTUNMMPOBAHHON BOJOM.

PacTeop B MaccoBoit KoHUeHTpauun meaun 0,0001 r/cm® roToBAT cneayowum o6pasom: B MepHyo Koney
BMecTUMOocCTblo 100 cm3 nepeHocaT 10 cM3 pacTeopa A M OBOAAT A0 METKW a30THOM KUCNOTOW, pasbaBneH-
Hown 1:19.

Pacteop B maccosoi koHueHTpauuu mean 0,00001 r/em?® rotossAT cneayowymM o6pasoM: B MepHYIO Korl-
6y BmecTuMocTbio 100 cm® nepeHocaT 10 cm3 pacTeopa b 1 10BOOAT 10 METKM ANCTUMNUPOBAHHON BOLOW.

Pacteop " MmaccoBoi koHLeHTpauun meau 0,000005 r/cm? roToBaT crieayoLm 06paszoM: B MepHYH Korl-
6y BmecTuMocTbio 200 cm® nepeHocaT 10 cm® pacTeopa b 1 10BOOAT 10 METKM ANCTUMNUPOBAHHON BOLOWM.

4.3 MogroToBKa K aHanu3y

4.3.1 [nsanocTtpoeHus rpagyvpoBOYHOro rpaduka 1 npu onpegeneHnn MaccoBon Aonu mean He bonee
0,03 % B AenuTenbHble BOPOHKM BMecTUMOocTbio 100 cm® nepeHocat 0,5; 1,0; 2,0; 4,0;6,0 u 8,0 cm pacTeopa I,
npunueatoT oT 50 0o 60 cM3 ANCTUNNMPOBaHHOW BOALI M Aanee NpoBoOAT aHanus B COOTBETCTBUM C4.4.2.

Macca meaum B rpagyvpoBoUdHbIX pacTBopax coctaenseTt 0,0000025; 0,0000050; 0,0000100; 0,0000200;
0,0000300 1 0,0000400r.

Mo 3Ha4YeHUsM CBETOMNOMMOLEHNS FPagyUMPOBOYHLIX PACTBOPOB U COOTBETCTBYHOLLMM MM Maccam Megu
CTPOSAIT rpagyMpoBOYHLIN rpaduk 1 ¢ y4eToM 3Ha4YEeHUS CBETOMOIMOLLEHWUA TpagyMPOBOYHOrO pacTeopa, noaro-
TOBNEHHOro bes BBeAeHWA pacTBoOpa, CoAepKallero Meb.

4.3.2 [1na nocTpoeHus rpagynmpoBoYHOro rpaduka 2 npu onpegeneHun MaccoBoW OONU Meau CBhille
0,03 % B genuTenbHble BOPOHKN BMecTuMocTbio 100 cm® nepeHocar 1,0; 2,0; 3,0; 5,0; 7,0 n 10,0 cm3 pacTso-
pa B, npunueaioT ot 50 0o 60 cM3 ANCTUNNMPOBAHHOM BOAbI, 40BABMNSAIOT N0 KANmnam asoTHYI0 KUCNOTY, pasbae-
neHHyto 1:9, mnu ammuak, pasbasnenuoid 1:1, go nonyyenuss pH pactBopa 3—4 no yHWBepcanbHOW
WHOMKaTopHOW Bymare 1 fanee nNpoBOAST aHanu3 B COOTBETCTBUM C4.4.2.

Macca meaum B rpagympoBoYHbIX pacteopax coctasnsaeT 0,00001; 0,00002; 0,00003; 0,00005; 0,00007 u
0,00010r.

Mo 3Ha4YeHWsAM CBETOMNOIMOLEeHNs rPagyMpoBOYHbIX PACTBOPOB U COOTBETCTBYHOLLMM MM Maccam Meau
CTPOSAT rpagynpoBOYHbIN rpauk 2 ¢ y4eTOM 3HA4YEeHUsA CBETOMOIMOLLEHWA TpagyMpPOBOYHOI0O pacTBopa, noaro-
ToBneHHoro 6e3 BBeAeHUA pacTBopa, COAEpXKaLlero mefb.

4.4 MpoBepeHwue aHanusa

4.4.1 HaBecky npobbl Maccoi B COOTBETCTBUM C Tabnvuen 1 nomeLLaroT B CTakaH unu Konby BMecTu-
MoCTb0 250 cm3.
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Tabnuya 1— Ycnoeus noaroToBKM pacTeopa npodkl

Onana3oH maccoBbix gonen megu, % Macca HaBecku npobsl, 1 Ofixem anmxao*rHonaqacm Homep. rRanyIMpoBOHHONg
pacteopa, cMm rpachmka
Ot 0,0002 go 0,0020 BknOY. 2,000 Beck pacTtBop 1
Cs. 0,002 » 0,008 » 0,500 To xe 1
» 0,008 » 0,030 » 0,500 25 1
» 0,03 » 0,10 » 0,500 10 2
» 0,1 » 0,3 » 0,500 5 2
» 0,3 » 0,8 » 0,500 10/100/10 2
» 0,8 » 2,0 » 0,500 10/100/5 2

K HaBecke npo6bl npunueatoT oT 20 fo 40 cM? a30THOR KMCNOT!, pasbasneHHon 1:1, pacTBOPSIOT Npu
HarpeBaHuu, ynapueawT o obvemaor 500 10 cm?, npunueaioT 20 cM® AMCTUNNMPOBAHHON BOAbI.

Mpu maccoson gone megun He 6onee 0,008 % pacTBOp NepeHOCAT B AeNUTENbHYH BOPOHKY BMECTU-
mocTbio 100 cm3,

Mpw maccooin gone meau ot 0,008 % no 0,300 % pacTBOp NEPEHOCAT B MEPHYHO KONBY BMECTUMOCTLHO
100 cm3, 0OBOAAT 40 METKM OUCTUMNMUPOBAHHOW BOL4OW M OTBMPAaOT anvKBOTHYIO YacTb OGbEMOM B COOT-
BETCTBUW Cc Tabnuuei 1 B AeNUTeNbHYH BOPOHKY BMeCTUMOCTbIo 100 cmS.

HonyckawoTtcs gpyrve pasbaeneHus pacTBOPOB Npv YCMOBWM, YTO Macca Meau B pacTBope, MOMELLEeHHOM
B AENUTENbHYIO BOPOHKY, HAaX0OUTCHA B Npedenax macc Mefu rpagyvmpoBOYHbIX rpadduKoB, NOCTPOEHHbLIX B
cooTBeTCTBUU C4.3.

4.4.2 PacTBOp BOenuTenbHON BOPOHKE OOMUBAT QUCTUNNMPOBaHHOW Boaoi o 50 cm?, nobasnsioT no
kannam ammuak, pasbaeneHHbii 1:1, unNu asoTHYIO kKMcnoTy, pa3basneHHyto 1:9, go nony4veHnsa pH pacTeopa
B Npegenax oT 3—4 no yHWBepcanbHoh nHankatopHoi Bymare, npunueatoT 10 cm3 pacTeopa AMaTMNANTHO-
kapbamaTa CBMHLAa W BCTPSAXUBAKT BOPOHKY 2 MUH.

OpraHuyeckyto hazy CrnvBarT Yepes3 BOPOHKY C BATHbIM TAMMOHOM, MPOMbBITBIM XNOPOdOpPMOM, B Mep-
HYI0 KONBY BMECTUMOCThI0 25 M2, K BogHO| hase npunueatoT 5 cMm3 pacTeopa AMatTunautuokapbamara cenHua
1 BCTPAXMBAKOT BOPOHKY 1 MUH.

OpraHuyeckyo casy NpucoeuHsAI0T K pacTBOPY B MepHoN konbe, 3 BOOHON chasbl NOBTOPST 3KCTpak-
umio 5 cm3 auatunantuokapbamarta cBUHUAE B TedeHne 30 ¢. DKCTpaKUMIo NOBTOPSIOT A0 NonyyeHus 6eclseT-
HOW OpraHn4eckoi dasbl, CnvBas opraHnYeckme gasbl B Ty Xe MepPHYI Konby, 1 M13amepsAtoT CBETONornoLweHne
pacTeopa B cooTBeTcTBMU C4.4.4.

4.4.3 MNpwu aHanu3e kobanbTa ¢ MaccoBoi fonew Mmeau He 6onee 0,001 % opraHuyeckyto casy nocne
3KCTpakuuu Meau anatunanTunokapbamatom cBuHLA cobupatoT B (hapdOpOBYI0 YaLlKy UMW CTAakaH BMeCTu-
MocTbio 100 cm3 1 BeINapuBaloT AOCyXa Ha BoasaHON BaHe.

Cyxoi octatok obpabaTeiBatoT 5 cm3 a30THONM kKMCTOThI, pa3basneHHoi 1:1, uBbinapueatoT gocyxa. Conu
pacTeopsaT B 06bemMe 0T 3 10 5 M3 a30THOM KMCNOThI, pasbasneHHon 1:9, pacTBOp NepeHOCAT B AeNUTENbHY0
BOPOHKY BMecTumocTbto 100 cm®, gonueaT gucTunnupoBaHHoi sogoi oo 50 cm® u nanee npoBogAT NOBTOP-
HYI0 9KCTpaKLMK B COOTBETCTBUM C 4.4.2.

4.4.4 PacTBOp BMepHOR konbe 4oBoaAT A0 MeTku xnopodopmom. Yepes 10 MUH M3MepsaoT CBETOMNOTTO-
LeHWe pacTeBopa Ha cnekTpodoToMeTpe NPy AMMHE BOMHbLI 435 HM UNY Ha POTOINEKTPOKONOPUMETPE B AMa-
nasoHe aAnvH BonH o1 420 8o 450 HM, UICNONb3YA B KAYECTBE pacTBOpa CpaBHEHUA XNopodopM.

Mo 3Ha4YeHWIo CBETOMNOINOLLEHUA pacTBopa Npobbl HAXOAAT Maccy Meaun No rpagynpoBOHHOMY rpadonKy.

4.5 O6paboTka pe3ynbLTaToOB aHanu3a

Maccosyw gontwo meau B npobe X, %, BeluncnawT no dpopmyne:

x = M=K 400, (1)

roe M, — macca Mmeau B pacTBope npobbl, T;
M, — macca me[un B pacTBOpPE KOHTPOIBLHOIO OMbITa, T;
K — koaddonumneHT pasbasneHusa pacteopa npobbi;
M — macca HaBecku Npobel, .

4.6 KoHTpOnb TOMHOCTWM aHanuaa

KoHTponb TOMHOCTUM pe3ynbTaToB aHanuaa ocywectenatoT no FOCT 13047.1.
HopmaTtunBebl KOHTPONA NPELU3MOHHOCTM (Npeaensl MOBTOPAEMOCTM U BOCMPOM3BOAUMOCTH) 1 NoKasa-
Tenb KOHTPOMS TOMHOCTH (pacluMpeHHasi HeonpeeneHHOCTh) pe3ynsTaToB aHanvaa npueedeHsl B Tabnuue 2.
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Tabnwuuya 2 — HopMaTusbl KOHTPOIS NPELU3UOHHOCTH (Npedent NOBTOPAEMOCTU U BOCNPOU3BOAMMOCTM) 1 NOKasa-
TeNb KOHTPONSA TOYHOCTW (pacluMpeHHas HeonpeaerieHHOCT) Pes3ynsTaToB aHanusa npu 4OBEPUTENbHON BEPOATHOCTU

P =095

B npoueHTax

[Mpegen nostopsemocTn | MNpeaen nosTopsemMocTy Mpegen PacilMpaHHan
(anA asyx pesyneTaTtoB | (AnNA Tpex pesynsTaroB BOCMPOU3BOGUMOCTH
Maccosas gons meav HeonpeaeneHHoCTL
napannensHbix napannernbHbIx (ans oByx pesynsTaTtoB Uk =2)
onpegeneHvn) r onpeaeneHnia) r aHanusa) R
0,00020 0,00004 0,00005 0,00008 0,00006
0,00050 0,00007 0,00009 0,00014 0,00010
0,00100 0,00015 0,00020 0,00030 0,00020
0,0030 0,0004 0,0005 0,0008 0,0006
0,0050 0,0006 0,0007 0,0011 0,0008
0,0100 0,0012 0,0015 0,0020 0,0015
0,030 0,003 0,004 0,006 0,004
0,050 0,005 0,006 0,010 0,007
0,100 0,007 0,008 0,014 0,010
0,300 0,015 0,020 0,030 0,020
0,50 0,02 0,03 0,04 0,03
1,00 0,05 0,06 0,08 0,06
2,00 0,07 0,08 0,14 0,10

5 ATOomMHO-abcopbUMOHHBIN MeTOoq

5.1 MeTtop aHanu3a

MeTog ocHOBaH Ha namepeHun nornoweHuA npu annHe BOIHbI 324,7 um PE30HaHCHOIro uany4eHuna ato-
MamMmn Menu, OGDaSyI'OLLI,IJ‘IMMCﬂ B pe3yribTaTte nrnaMeHHOW aTomMM3aLnn NpyM pacnbiieHMn pacTeopa r|p06b| B
nnamMmeHun aleTuneH—Bo3ayx.

5.2 CpepcTBa M3aMepeHUn, BcnomoratenbHbIe YCTPOMCTBA, MaTepuansi, peakTUBbI U pacTBOPbI

ATOMHO-abcopbLUNOHHBIA CNEeKTpoMeTp, obecnevynBarLwuii NpoBeAeHNE N3MEPEHNA B NNIaMeHn aueTu-
NeH—BO3ayX.

Ilamna c nonbim kKaTOA40M ANA BO3BYXKAEHWA CNEeKTpanbHOW MMHUA Men.

AueTuneH razoobpasHeii no FTOCT 5457.

DunbTpbl 06e330neHHbIe No [4] unu apyrve ounbTpbl CpegHen NIOTHOCTH.

KucnoTta asotHasa no TOCT 4461, npn HeobxoAUMOCTW o4YnLLeHHas neperoHkown, unu no FOCT 11125,
pasbaeneHHasa 1:1,1:9u1 1:19.

Mopowok Hukeneewi no FTOCT 9722 unu ctaHgapTHLIA 0bpa3sel, cocTaBa HUKens, HanpuMep [5] c npea-
BapUTENbHO YCTAaHOBMNEHHOW (aTTecToBaHHON) MaccoBoi Aone Meaun He 6onee 0,0002 %.

Kobanet no MOCT 123 unu ctangapTHbIn o6pasel coctaBa kobanbTa ¢ npeaBapuTenbHO YCTaHOBMEH-
HOW (aTTecToBaHHOW) MaccoBON fonen mean He bonee 0,0002 %.

Meab no FOCT 859.

PacTeopbl MeaM M3BECTHON KOHLLEHTPALUMK.

PacTBop A MaccoBsoi koHueHTpauuu meam 0,001 r/fem® no 4.2.

Pacteop B maccosoi koHueHTpauumn meam 0,0001 riem® no 4.2.

Pacteop B maccosoii koHueHTpauuu megu 0,00001 r/em® no 4.2.

5.3 MNoparoToBKa kK aHanu3y

5.3.1 [nsa nocTpoeHus rpagympoBoYHOro rpaduvka 1 npy onpegeneHMym MmaccoBon 0ony megu He Gonee
0,0020 % HaBecKM HUKeneBOro nopowka unu kobaneta NMHO cTaHgapTHLIX 0Dpa3LOB cocTaBa HUKeNs UMnu
ko6anbTa Maccoi 5,000 r noMeLLalT B CTakaHbl M1 konbbl BMecTUMOCTbI 250 cm3. YMcno HaBeCoK OMKHO
COOTBETCTBOBATbL YNCIMY TOUEK FPafyMpOBOYHONO rpadpmKa, BKIMHYas KOHTPOIbHbLIA ONbIT.

Haeecku HuKeneBoro nopoluka unv kobanbta nMbo cTaHfapTHbIX 00pa3uoB cocTaBa HUKENs WK
koBansTa pacTBOPSAIOT Npu HarpesaHun B o6beme o1 50 0o 60 cm3 a3oTHOM KMenoTwl, pazbasnernHon 1:1, kuns-
TAT 2—3 MuH. MpK UCNONb30BaHUKM HUKENEBOro NOPOLLKa pacTBop MUNbTPYIOT Yepe3 PuUnbTp (KpacHas uinm
BbenasaneHTa), npefBapuTENLHO MPOMbITLINA ABA-TPW pa3a a30THON KUCNOTOR, pazbaBneHHon 1:9. dunsTp npo-
MbIBAIOT ABA-TPU pasza AMCTUNNMPOBAHHOW BoAOK. PacTBopbl ynapueatoT 0o o6bema oT 15 ao 20 cm3, npunu-
gatoT ot 50 o 60 cm® OUCTUNNMPOBaHHOW BOALI, HArPEBaKT 40 KUMEHWUs, OXNaX4akT, NePeHOCAT B MepHble
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kon6el BMecTumocTe 100 em3, npunuearot 1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 cm® pacTteopa B. B Konby c pacTBOpOM
KOHTPONBHOrO OMNbiTa PacTBOpP, coaepXaliiin Medb, He NPUINUBAKT, A0OBOOAT A0 METKWU ANCTUIINMPOBAaHHON
BOAOW M M3mepsaT abcopbunio B cOOTBETCTBUN C 5.4,

Macca menu B rpagyMpoBOYHbIX pacTBopax coctaensiet 0,00001; 0,00002; 0,00004; 0,00006; 0,00008 u
0,00010r.

5.3.2 OnanocTpoeHws rpagynpoBOYHOro rpadmka 2 npyM onpegenenun maccosoi gonn megu ot 0,002 %
00 0,010 % HaBeckun HUKeNeBOoro NopoLlka unu kobansta NMbo cTaHaapTHbIX 06pas3LOB cocTaBa HUKENsS UNK
kobansTa Mmaccon 3,000 r noMeLLaloT B cTakaHbl UMK Konbbl BMECTUMOCTLIO 250 cm?. YMcno HaBecoK OOMKHO
COOTBETCTBOBATL YMCMNY TOUEK rpayMpOBOYHOro rpadhmka, BKNoYas KOHTPOMNbHbINA OMbIT.

HaBecku HMKeneBOro nopowka unu kobanbTa NUMBO cTaHOapTHbIX 0DpasuoB COCTaBa HUKENs UMK
koBanbTa pacTBOPAT B COOTBETCTBUM C 5.3.1, NepeHOocAT pacTBOPLI B MEpHbie Konbbl BMecTuMocTebio 100 cm?
nnpunueawT0,5;1,0;2,0; 3,0;4,015,0 cm® pacteopa B. B oaHy 13 konb ¢ pacTBOPOM KOHTPOMNbLHOTO ONbiTa pPac-
TBOP, CoAepKallniA Meab, He NPUNKNBAIOT, AOBOAAT A0 METKWM a30THOW KNCNOTON, pazbasneHHon 1:19, n uame-
pstT abcopbuuto B cooTBETCTBUU C 5.4.

Macca meaum B rpagyupoBoYHbIX pacTBopax coctasnseT 0,00005; 0,00010; 0,00020; 0,00030; 0,00040 n
0,00050r.

5.3.3 [lnfAnocTpoeHus rpagympoBOYHOro rpaduka 3 npuonpegeneHnn maccoson gonn meaun ot 0,01 %
0o 0,05 % HaBecKn HUKeNneBoro NopoLlKa unu kobansta Nubo cTtaHgapTHbLIX 0Bpa3uoB cocTaBa HUKeNs Unu
koBanbTa Mmaccoi 1,000 r noMeLatT B cTakaHbl UMK KonBbl BMeCTUMOCTLI 250 cM2. Yncno HaBecoK OOMKHO
COOTBETCTBOBATb YUCNY TOYEK rpaAyMpOBOYHOro rpaduka, BKNoYas KOHTPONbHbLINA ONbIT.

Haeecku HMkeneBoro nopowka wunu kobanbTa NUbO cTaHOapTHbIX 0Dpa3uOB COCTaBa HUKENs UMK
kobanbTa pacTeopsoT B obbeme oT 15 00 20 cM® a30THOW KMCMOThI, pasbaBneHHol 1:1, B cootBeTcTBUN G 5.3.1,
NepPeHOCAT PacTBOPbI B MePHbIE KOnObl BMecTUMOCTbo 100 cm® v npunueatoTt 0,5; 1,0; 2,0; 3,0; 4,0 1 5,0 cm®
pacTteopa b. B ogHy 13 konb ¢ pacTBOPOM KOHTPOMNBHOMO OMNbITa PAacTBOP, COAEPXaLLUA Medb, He NPUMUBAKT,
AOBOAAT 0O METKM a30THOW KMucnoToun, pasbaenenHoi 1:19, n mnamepsiot abcopbunio B cooTBeTcTBUN C 5.4.

Macca meau B rpagynpoBoOUHLIX pacTBopax ykasaHa B 5.3.2.

5.3.4 [nAanocTpoeHusa rpagynpoBoYHOro rpaduka 4 npu onpegenennn maccoson gonu megm ot 0,05 %
00 0,50 % B MepHble konbbl BMecTUMocThio 100 cm3 nepeHocsT no 10 cM3 pacTBopa KOHTPOMNLHOTO OMbITa, MNof4-
rOTOBMEHHOro B cooTBeTcTBUM € 5.3.3, unpunueatnt0,5;1,0;2,0;3,0;4,0u 5,0 cm? pactBopab.BogHynakonbc
pacTBOPOM KOHTPOIBHOIO OMbiTa pacTBOp, coAepXalui Medb, He NPUNMBAaT, AOBOOAT A0 METKM a30THON
KMCNoTOoW, pazbaeneHHon 1:19, n namepswT abcopbumto B cooTBeTCTBMU C 5.4.

Macca Mmeaw B rpagyvpoBOYHbIX pacTBopax ykazaHa B 5.3.2.

5.3.5 [nga nocTpoeHws rpagyMpoBOYHOro rpaduka 5 npy onpejeneHu MaccoBOn 4oNW Megu CBbllle
0,50 % B MmepHble konbel BMecTMocTkio 100 cm® nepeHocaT 0,5; 1,0;2,0; 3,0; 4,0 n 5,0 cm3 pacteopa B. B ogHy
13 Kond ¢ pacTBOPOM KOHTPOIMbLHOIO OMbiTa PacTBOP, COAEpXKaLLMA Medb, HE NPUNNBAKOT, AOBOAAT A0 METKU
a30THOW KMCNoToR, pa3baBneHHoi 1:19, n namepstoT abcopbuunto B cooTBeTCTBUM C 5.4,

Macca meam B rpagyvpoBOYHbIX pacTBopax ykasaHa B 5.3.2.

5.4 MpoBeneHue aHanusa

Hasecky npo6bl MAcCON B COOTBETCTBMN ¢ TaGnuLei 3 NOMELLaloT B CTakaH MM Konby BMECTUMOCTbIO
250 cm3.

Ta6nuuya 3— Ycnoeus noaroToOBKK pacTeopa npobbl

Ouana3soH maccosbix Aonen M Hesscin HposE,T Obbem annnsomoﬁaqacm Homep rpagyvipoBoyHoro
meau, % pacTteopa, ctm rpadmka
Ot 0,0002 go 0,002 BKkntou. 5,000 Beck pactBop 1
Ce.0,0020 » 0,010 » 3,000 To xe 2
» 0,010 » 0,05 » 1,000 » 3
» 0,056 » 0,50 » 1,000 10 4
» 0,50 » 2,00 » 1,000 10/100/20 5

Hasecky npo6bl Maccoit 3,000 unu 5,000 r pacTBopsAOT Npu HarpesaHun B o6beme ot 50 0o 60 cm3 asoT-
HOW KMCnoThl, pa3baesneHHon 1:1, HaBecky maccor 1,000 r pacTBopsAOT Npu HarpeeaHuy B obbveme oT 15 o
20 cM3 a30THOW KUCNOThI, pasbasneHHon 1:1, ynapueaiT o obbvema ot 1500 20 cm3unnoT 50 7 cm3, nepeHo-
CAT B MepHy0 konby BmecTumocTbio 100 cM?, oxnaxxaatoT M A0BOAAT 40 METKN AMCTUNMMPOBAHHON BOOOW.
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Mpu maccosol gone Mmeau cebiwe 0,050 % B MepHYo KonBy BMecTumocThbio 100 cM3 nepeHocsT annkeoT-
HYH 4acTb pacTBopa Npobbl 06 bEMOM B COOTBETCTBMM € Tabnuuen 3 1 4OBOAAT A0 METKM a30THOM KMCNOTON,
pasbaeneHHomn 1:19.

Abcopbuunto pactBopa nNpobbl M rpagyMpoOBOYHbIX PACTBOPOB NMPUY ONTMHE BOMHbI 324,7 HM U LUMPUHE LWenu
He Bonee 0,4 HM M3MEPSAIOT HE MEHee OBYX pas, NocnefoBaTeNbHO pacnbindsd X B NNaMeHu alueTuneH—eBo3-
OyX, NPOMbLIBAKT PacnbIMUTENbHYI0 CUCTEMY AWCTUNNUPOBAHHOW BOLAOW, NPOBEPSIOT HYMEBYID TOYKY W
cTabunbHoOCTbL rpagynpoBoYHoro rpaduka. [1na npoBepku HyneBon TOUKM NCNOMNb3YT pacTBOP COOTBETCTBY-
HOLLero KOHTPONBHOMO ONbLITa, NOAFOTOBNEHHbIW B COOTBETCTBUK € 5.3.

Mo 3HauyeHusm abcopbunmn rpagyvpOBOYHbBIX PACTBOPOR M COOTBETCTBYIOLWMM MM Maccam Megu CTposT
rpagyvpoBOYHbLIN rpaduK.

Mo 3HauyeHuo abcopbuun pacTeopa Npobkbl HAXOAAT Maccy Meau Mo rpagyMpoBOYHOMY rpadumky.

5.5 O6pa6oTka pe3ynbTatoB aHanu3a

Maccoeyto gonto Mmeau B npobe X, %, BLIMMCIAKT No popmMyne:

x=MK 400, (2)
M

roe M, — macca meau B pacTsope npobel, r;
K — koaddunumeHT paszbasneHus pacTesopa npobbl;
M — macca HaBecku npobel, T.

5.6 KoHTponb TO4YHOCTU aHanuaa

KoHTpornb TOYHOCTU pe3ynbsTaToB aHanuaa ocylectenaoT no FOCT 13047.1.
HopmaTuBbl KOHTPONA NPEUN3NOHHOCTK (Mpegesibl NOBTOPAEMOCTW M BOCMPOM3BOAUMMOCTI) U NoKas3a-
Tenb KOHTPONSA TOYHOCTU (pacluMpeHHast HeonpeAeneHHOCTL) pe3ynbTaToB aHanusa npveegeHsl B Tabnuue 2.
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