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Mpepucnosue

Llenu, ocHOBHblE NPUHLUMMBI U NOPAAOK NPOoBeAeHNs paboT NO MeXrocyAapCTBEHHOW cTaHfapTnsaumum
yctaHoBneHbl NOCT 1.0—92 «MexrocyaapcTseHHasa cuctema craHgaptusauum. OCHOBHbIE MOMIOXKEHUA» Y
FOCT 1.2—2009 «MexrocyfapcTBeHHaa cuctema craHfaptusauuu. CTaHAapTbl MeXrocyfapCcTBEHHbIE,
npasuaa v pekoMeHgauMnm no MexXrocyfapcTBeHHOlM cTaHfapTusauuu. MpaBuna paspaboTku, NPUHATUA,
NPUMeHeHUs, 06HOBIEHUS Y OTMEHbI»

CBefieHus o cTaHgapTe

1 PASBPABOTAH MexXrocygapcTBeHHbIMU TEXHUYECKUMW KOMUTETamMu no ctaHgapTtusauny MTK 501
«Hukenb» n MTK 502 «KobanbT»

2 BHECEH ®degepasnbHbiM areHTCTBOM MO TEXHUYECKOMY peryiMpoBaHuio n metponormm (Pocctak*
flapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTusauuu, MeTposiorum u ceptudukauun
(npoTokon oT 20 okTA6psA 2014 r. Nee71-17)

3a npuHATME NPOrosiI0coBan:

KpaTkoe HavMeHOBaHWe CTpaHbl Kog, cTpaHbl CokpallleHHOe HarMeHOBaH1e HaLMOHaIbHOro opraHa
no MK </CO 3166) 004-97 no MK(MCO 3166) 004-97 >0 CTaHJapTu3auum
AszepbaligxaH A2 AscTtaHpapT
ApmeHusa AM MuH3akoHoOMukM Pecnybnukn ApmeHus
Benapycb BY FocctaHpapTt Pecny6nukn Benapycb
Ipysua GE Fpy3scTtaHgapT
KasaxcTaH K2 FocctaHfapT Pecny6nukn KasaxctaH
Knprusus KG Kbipreisctangapt
Poccusa RU PoccTtaHpapTt
TapXxukucTtaH TJ TapxukctaHgapt
Y36ekncTtaH u2 Y3cTtaHpgapTt

4 Tpukasom ®efepasibHOro areHTCTBa Mo TEXHUYECKOMY PEeryimpoBaHnio 1 MeTposiorumn ot 24 NoHA
2015 r. No 816-cT MexrocyaapcTBeHHblt ctaHaapT FOCT 13047.14—2014 BBefeH B AelicTBMe B kayecTBe
HauuoHasnbHOro ctaHgapTa Poccuiickoli ®epepauuu c 1 aHBaps 2016 .

5 B3AMEH rOCT 13047.14—2002

WNHdopmaumsa 06 n3aMeHeHNAX K HacToAWemMy cTaHaapTy Nny6/nKyeTca B eXeroaHoM MHhopmaLMoH-
HOMyKa3aTene «HaunoHanbHble CTaHAAPTbI», aT e KC T USMEHEHUA MMONPaBOK — B €XeMecA4YHOM UHAop-
MaLMOHHOM yKa3aTesne «HaumoHasbHble cTaHAapTbl». B cnyyaB nepocmoTpa (3aMeHbl) UanM OTMEHbI
HacTosllero crtaHgapTa cooTBeTCTBYlOWee yBeAoMieHne OyaeT onyb/iMKOBaHO B eXeMeCAYHOM
MHMOPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHAapTbl». CooTBeTCTBYOW Aa UHopmauns, yse-
JOMNeHnenTeKCThl pasmellalnTca Takxe B MHhopMaLoHHoli cucTeme obLyero noib3oBaHnsa — Ha odu-
uvanbHoMm cailiTe ®defepasbHOro areHTCTBa MO TEXHUYECKOMY pPerysiMpoBaHuio 1 MeTpPOIornun B ceTun
MHTepHeT

© CraHpapTuHgopm. 2015

B Poccuiickoii ®efiepaym HacTosILMiA CTaHAAPT HE MOXET 6bIThb MOJTHOCTLIO MM YACTUUYHO BOCMPOU3Be-

AOEH. TUpaXnpoBaH N pacrnpocTpaHeH B Ka4yecTBe OCbVILI,VIaﬂbHOFO n3gaHma 6e3 paspelieHns degepasbHOro
areHTcTBa no TeXxHn4yeckomy perynampoBaHuio n MeTposornmn
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M E X T OCVY 4 APC CTHUBEHH®bB 1 C TAHOAPT

HWKENb. KOBAJTbT
MeToAabl onpeaeneHns BUcMyTa

Nickel. Cobalt. Methods for determination of bismuth

NaTtaBBegeHna — 2016—01—01

1 O6nacTb NpuMeHeHus

HacTosAwwuii ctaHaapT ycTaHaBnuBaeT CNekTPOodOTOMETPUYECKUA 1 aTOMHO-abCOPOLNOHHbIE METObI
onpegeneHus BucMmyTa (npyu maccosoil gone sucmyTa ot 0.0001 % po 0.010 %) B nepBUYHOM HMKene no
FOCT 849. Hukenesom nopotuke no FOCT 9722 nko6anbte no FOCT 123. B kauecTBe apoUTpaxHoro metoga
ncnosb3yeTcs aTOMHO-abCcopOLMOHHBIN MeToa.

2 HopmaTuBHbIE CCbIJIKMK

B HacTofWweMm cTaHfapTe UCMO/1b30BaHbl HOPMATUBHbIE CCbIJIKU HAa cnefyoLme cTaHAapThl:
FOCT 123—2008 Kob6anbT. TexHu4eckue ycnosus

FOCT 849—2008 Hukenb nepBuYHbIi. TeXHUYECKNE YCNI0BUS

FOCT 4232—74 PeakTuBbl. Kanuii nogucTbiii. TexXHUYeckue ycnosus

FOCT 4461—77 PeaktuBbl. Kucnorta asotHas. TeXHUYECKME yC/ioBUA

FOCT 5457—75 AueTuneH pacTBOPEHHbI U ra3006pa3Hblii TEXHUYECKMI. TEXHUUYECKME YCNOBUSA
FOCT 9722—97 TopoLIoK HUKeNeBbli. TeXHUYeckme ycnoBus

FOCT 10157—79 AproH ra3oo6pasHblii M XXUAKWIA. TeXHUYecKme ycnoBums

FOCT 10928—90 BwucmyT. TexHnyeckue ycriosusa

OCT 11125—84 KwucnoTta a3oTHast 0C060W YNCTOTbI. TeXHUYECKME YCNI0BUS

FOCT 13047.1—2014 Hukenb. KobanbT. O6Wme TpeboBaHMsa k MeToAam aHanusa

NMpumeuaHune — MpuNoNbL30BAHNM HACTOALWMM CTAHAAPTOM LeN1ecoo6pasHo NPOBEPUTL AeiCTBUE CCbINoY-
HbIX CTaHAApTOB B WH(POPMALMOHHON cucTemMe 06Uero NoNb30BaHUS — Ha oduumanbHOM caiTe depepanbHoOro
areHTCTBa Mo TEXHWUYECKOMY PeryiMpoBaHuio U MeTpOiorumn B CeTU VIHTEPHET UM N0 eXEerof4HOMY WH(OPMaLNnOHHOMY
ykasatento «HauuoHaNbHble cTaHAapThl*, KOTOPbI 0NYy61MKOBAH N0 COCTOSIHUIO HA 1siHBaps TEKyL,ero roga, uno Bbinyc-
Kam eXXeMeCcsHHOro MHPOPMaLMOHHOrOo ykazaTens «HaunoHanbHble CTaHAAPTbI» 3a TEKYLW WA ro4. ECM CCbINOYHbIN CTaH-
fapT 3aMeHeH (M3MeHeH), TO Npu NOMb30BAHUM HACTOSILUM CTaHAAPTOM cfiefyeT PYyKOBOACTBOBATLCS 3aMEHSIOWUM
(M3MeHeHHbIM CTaHAapTOM. ECNu CCbINOYHbIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOI0XKEHWe, B KOTOPOM JaHa CChifika Ha
Hero, NPUMEHSETCS B YaCTyW, He 3aTparnBaloLuLei aTy CChifky.

3 O6wumne TpeboBaHma n TpeboBaHna 6e3onacHoCcTuU

O6bLme TpeboBaHNA K METOaM aHann3a, kayecTBy MCNO/b3yeMOi ANCTUAIMPOBaHHOI Boabl n nabopa-
TOpHOIA nocyabl 1 TpeboBaHNs 6e3onacHOCTM Npu NnpoBeaeHun pabot — no FOCT 13047.1.

N3gaHne opuynanbHoe
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4 CnektpocoTomeTpuyecknii meTop
(npn maccoBoi gone sucmyTta ot 0,0002 % no 0,001 %)

4.1 MetopaHanusa

MeTon aHanu3a OCHOBaM Ha W3MepeHWUX CBETONOI/OWEHUA npu ASINHE BOJIHbI 540 HM pacTBopa
KOMN/IEKCHOIo coeguHeHUsa BMCMYyTa C KCU1EHONO0BbIM OpaHXeBblM nocne npe,qBapMTeanoM SKCTpakyuun
BUCMYyTa B BUae VIO,D,VI,D,HOFO KOMNJ/IEKCHOIO COeNHEHNA n3oamMmmnauetTaTom.

4.2 CpepncTtBa M3MeEpeHWii, BcnomMoraTeibHble YCTPONCTBA, MaTepuarsbl, peakTUBbl Y pacTBopbI

CnekTpochoToMeTp nnun hoTo3aNeKTpokonopumeTp, obecneunBatLLnii NpoBegeHe n3MepeHnii B gua-
nasoHe A1H BosiH oT 500 g0 560 HM.

pH-meTp (MOHOMEP), 06ecneUnBalLLMii NpoBeAeHNE N3MepeHnii B AnanasoHe pH ot 1,400 1,5.

Kucnota azoTHas no FOCT 4461. npn HE06XOAUMOCTH OUULLLEHHAss NeperoHkoid, nnm no FOCT 11125,
pasbaBneHHas 1:1, pacTBOpbl MONAPHON KOHUEeHTpauun 1monb/gm3un 0.03 monb/gm3

PacTBop 4N5 pe3akCTpakLuym roToBAT CieAyoWwmnm 06pa3om: Ka30THOW KUCN0TE MOMIAPHON KOHLEHTpaLmm
0,03 monb/gM3a06aBAAIOT MO KansaM a30THYH KUCNOTY MONSPHON KOHUeHTpauun 1 monb/amM340 yctaHosne-
Hus pH pacTtBopa B gnanasoHe ot 1.4 10 1.5.

Kucnota ackopbuHoBas chapmakoneiiHas no [1]. pacTBop MaccoBoii koHueHTpauum 0,05 r/cm3.

Kanwuii nogmctbiii no FOCT 4232, pacTBOp MaccoBoii koHueHTpaumm 0.02 r/cm3.

Bucmyt no FOCT 10928.

KcnneHonoBeblli opaHXeBblid, pacTBOp MaccoBoli koHUeHTpauun 0.001 r/icm3.

130amunoBbIi admp YKCYCHOI KMCIOThbl (M30amunaueTar) no [2].

PacTBOpbl BUCMYTa U3BECTHOI KOHLLEHTpaLuK.

PacTtBop A MaccoBoii KoHLeHTpauun BucmyTa 0,001 r/cM3roToBAT CrieAyoWwmnm 06pa3om: HaBecKy BUC-
MyTa Maccoii 0,5000 r nomeLatoT B CTakaH BMeCTUMOCTb0 250 cm3, npunmeatoT ot 3040 40 cM3a30THOW KMC0-
Tbl. pa3baBneHHoN 1:1, pacTBOPSAOT NPW HarpeBaHUN, KUNATAT 2—3 MWUH, OXNaX4alT, MePeHOCAT B MEPHYI0
Konby BmectTumocTbio 500 cm3, npunnsatoT 50 cM3a30THOW KMCNOTbI, pa3basneHHol 1:1. 4OBOAAT 40 METKM
ANCTUNNNPOBaHHOI BOAOI.

PactBop B maccoBoli KoHUeHTpauun BucmyTa 0,0001 r/cM3roToBAT cneayllwmnm o6pa3oM: B MEPHYHO
Konby BmectumocTbtio 100 cm3nepeHocaT 10 cm3pacTteopa A, npununsatoT 10 cmM3a30THOI KMCIOThI, pa3bas-
neHHoit 1:1, .OBOAAT A0 METKM AUCTUNNNPOBAHHON BOAOWA.

PactBop B maccoBoii koHueHTpauun BucmyTa 0,000005 r/gM3roToBAT cneayow M o6pasom: B MEPHYH0
Konby BMecTuMocTbio 100 cm3nepeHocAT 5cm3pacTeopa b 1 40BOASAT 40 METKU a30THOW KAC/OTOW MONSIpHO
KOHUeHTpauun 1 mons/am3.

4.3 lMoproTtoBka K aHanusy

[lns nocTpoeHns rpagyMpoBOYHOro rpadvika B fennTesibHble BOPOHKM BMECTUMOCTbI0 100 cM3nepeHo-
caT 0.5; 1.0; 2,0; 4,0 n 6,0 cm3pacTBopa B. npunusatoT o o6bema 40 cM3a30THON KUC/IOTblI MOJIAPHON KOH-
ueHTpauun 1 mons/am3 1,0 cM3pacTBopa MoAncToro kasmsa vaanee NnpoBoAAT aHa M3 B COOTBETCTBUM C 4.4.

Macca BucMmyTa B rpagyvpoBOYHbLIX pacTBopax cocTtasnfeTr 0,0000025; 0.0000050; 0,0000100;
0.0000200 1 0.0000300 T.

Mo 3HaYeHnsAM CBETONOrN0LEHNSA FPagyMPOBOYHBIX PACTBOPOB U COOTBETCTBYIOLLUM UM Maccam BUCMY-
Ta CTPOAT rpagympoBOYHbIA rpadmk C y4eToM 3HaYeHMss CBETOMOr/OLWEHNS TPasyMpOBOYHOIO pacTBopa,
NoAroTOB/IEHHOrO 6€e3 BBEAEHNA pacTBopa, CoAepXaLlero BUCMYT.

4.4 lpoBepeHne aHanusa

HaBecky npo6bl maccoii 3.000 rnomeLLaoT B cTakaH BMecTumMocTbio 250 cm3, npunvsatoT ot 30 5o 40 cm3
a30THOM KMCNOTbl, pa3baBneHHo 1:1, pacTBOPSAT NpU HarpesaHuu, ynapuaatT A0 o6bema oT 5 40 10 cm3,
npunusatoT 15 cM34MCTUNNNPOBaHHON BOAbI M NEPEHOCAT PACTBOP B Ae/ITENbHYH0 BOPOHKY BMECTUMOCTbIO
100 cm3. MpunnBaT AUCTUANNPOBAHHOW BoAbl 40 06beMa 40 cm3. 1,0 cm3pacTBopa iogmctoro kasms. 10cm3
n3oamunauerara n akcTparupyoT 1 MuH. BogHyto HVXHIOK dha3y NepeHoCaT B YACTYIO AeNNTEeNbHYI0 BOPOHKY
BMecTUMOCTbIo 100 cm3, npunusatoT 5 cm3unsoamunaueTara v NOBTOPAIOT IKCTpakymio 1 mvuH. BogHyto dasy
oTbpacbIBaloT, a opraHnyeckme gasbl 06beANHAIOT.

K 06beanHeHHol opraHuyeckoi hase npunusatoT 20 cM3a30THOI KMCNOTbI MOMSIPHONM KOHLEHTpaLum
1monb/gm3,0,5 cm3pacTBopa ackopbrMHOBO KMCOThl, 0.5 cm3pacTBopa MoANCTOro Kanms 1, OCTOPOXXHO NOBO-
paunBas BOPOHKY NATb-LIECTb pa3, NPOMbIBAOT opraHuyeckyto pasy. BogHyto dpasy oTépacbiBaloT, NPOMbIBa-
HVe opraHuyeckoi asbl NOBTOPAT. K NpombITON opraHuyeckoi hase npunmeatoT 15 cm3 pacTBopa AN
peakcTpakuuu. 0,2 cM3KCUIEHOI0BOr0 OPaHXEBOr0 U BCTPSAXMBAKOT BOPOHKY 1 MVH. BogHyto ha3y nepeHocAT B

2
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MEPHYI0 KON6y BMECTUMOCTbIO 25 cM3, hunbTpys ee yepes BOPOHKY C BaTHbIM TamMnoHOM, NpeAsapuTeNbHO
NPOMbITbIM PacTBOPOM A5 peakcTpakuyuu. Mocne unbTpoBaHWUA TaMMoH NPOMbIBAIOT PacTBOPOM A1
peakcTpakuum n40BoAAT [0 METKU PACTBOPOM [/151 PE3KCTPaKLun.

CBeTonornoLeHne pacTtBopos Npobbl M KOHTPOILHOTO ONbITa M3MePSAIT Yepes 20 MUH Ha cnekTpodoTo-
MeTpe Npu AfnHe BoHbl 540 HM 1x Ha hOTO3NEKTPOKOIOPUMETPE BAnanasoHe A/1MH BosiH oT 500 g0 560 HMm.
B KauecTBe pacTBOpa CpaBHEHWNS UCNONb3YHT ANCTUNNNPOBAHHYIO BOAY U KIOBETbI TO/ILLMHON NOrNoLWatoLLero
cnoa5cm.

Mo 3HayeHWto CBETOMOI/OLWEHNA pacTBOpa NPo6bl HAXOAAT Maccy BMUCMYyTa MO rpagympoBOYHOMY
rpacuky.

4.5 O6paboTka pe3ynbTaToB aHanm3a

MaccoByto #0110 BUCMyTa B po6e X. %. BblUMCAAIOT No hopmyne

X ={M* ~-mMk).100. W
M

roe Mx — macca BUCMyTa B pacTBope npo6sl, T;
MK — Macca B/UCMyTa B pacTBOpe KOHTPO/IbHOTO OMbITa, T,
M — macca HaBecku npo6bl, T.

4.6 KOHTPO/Mb TOYHOCTK pe3ynbTaToB aHanunsa
KOHTpO/Ib TOYHOCTM pe3ynbTaToB aHanu3sa ocywecTsnstoT no FOCT 13047.1.

HopmaTvBbl KOHTPO/S NPELU3NOHHOCTU (Npesenbl MOBTOPSIEMOCTM M BOCNPOU3BOAMMOCTU) 1 NoKasa-
Te/b KOHTPO/IA TOUHOCTY (PacLluMpeHHas HeonpeAeeHHOCTL) pe3ybTaToB aHam3a npuBeaeHsl BTabnuue 1

Ta6nuua 1— HopmaTWBbl KOHTPONSA NPELU3NOHHOCTM (Npeaesibl NOBTOPSIEMOCTU U BOCNPOM3BOAMMOCTH) U Nokasa-
TeNb KOHTPONSA TOYHOCTW (pacwupeHHas HeonpejesieHHOCTb) pe3yNbTaToB aHanu3a nNpu J0BepUTEbHOW BEPOATHOCTU
P =0.95

B npoueHTax

Mpegen noeTopsieMocTn  Mpefen NoBTOPSEMOCTH MNpegen
PacwmperHasn
MaccoBas gons Ans (ABYX pe3ynbTaToB  (AN1s TPeX pesynbTaToB BOCMPOU3BOAUMOCTU

BUCMYTa napannenibHbIx napannenbHbIxX (ans AByX pe3ynbTaToB Heonpe,qen_eHHocm,

onpegenexuit). I onpeaenenunit), r aHanmsa). R 0n=2)
0.00020 0,00006 0.00007 0,00012 0,00008
0.00030 0,00008 0,00010 0,00015 0,00010
0,00050 0,00010 0,00012 0,00020 0,00015
0,00100 0,00020 0,00024 0,00040 0,00030

5 ATOMHO-abCOpOLMOHHbIA METOA C 3/1IEKTPOTEPMUYECKON aToMmn3laLnei
(npu maccoBoii gone BucmyTta o1 0,0001 % go 0,001 %)

5.1 MetogaHanusa

MeTo/ aHanm3a 0CHOBaH Ha M3MepPeHUM NOT/OLWEeHNS NPU ANIMHE BOMHbI 223,1 HM pe30HaHCHOro n3nyye-
HMS aTOMamu BUCMYTa, 06pa3yroLMMUCS B pe3y/ibTaTe 3/1eKTPOTEPMUYECKO aToMM3aLumn pactesopa npoobbl.

5.2 CpoAcTBa M3MepeHuii, BcnomMoraTe ibHble yCTPOicTBa, MaTepuasbl, PeakTUBbl U PACTBOPbI

ATOMHO-a6CcopOLMOHHbIV cnekTpomeTp, obecneunBatLLnii NpoBeAeHNe U3MEPEHWI C INEKTPOTEPMU-
YeCcKoli aToMu3saLMei. KOppekLMo HecenekTMBHOro NOT/IOWEeHNs 1 aBTOMaTU3MPOBaHHY0 nojady pactsopa B
aTomusarop.

Namna ¢ nonbimM KaTo4oM A5 BO3OYXAEHNA CeKTpasbHON IMHUN BUCMYTA.

AproH razoo6pasHblii no F'OCT 10157.

®unbTpbl 06€330/€HHbIE MO (3) UK gpyrue hnnbTpbl cpegHelt NNOTHOCTY.

Kucnota asotHas no FOCT 4461, npn HEOH6XOANMOCTY OYMLLEHHAsA NeperoHkol, nam no FOCT 11125.
pasbasneHHas 1:1,1:9.

MopoLuok Hukenesblli no FTOCT 9722 nnn cTaHAapTHBIA obpasew, cocTaBa HUKeNa C npeABapuTesnbHO
YCTaHOBNEHHOW (aTTECTOBAHHOIN) MacCoBO fonel BucMmyta He 6on1ee 0.0001 %.

Ko6anbT no FOCT 123 unu ctaHfapTHbIR 06pasel, cocTaBa kob6anbTa ¢ npeaBapuTeNibHO YCTaHOB/IEH-
HOli (aTTecToBaHHOI) MaccoBoii Aoneil BucMyTa He 6onee 0.0001 %.

BucmyT nolfOCT 10928.
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PacTBopbl BUCMYTa U3BECTHOI KOHLLeHTpaLuu.

PactBop A maccoBoii KoHueHTpauun BucmyTa 0.001 r/cm3no 4.2.

PactBop B maccoBoli koHueHTpauum BucMmyTa 0.0001 r/cm3no 4.2.

PactBop B maccoBoii koHLeHTpaLumu BucmyTa 0.00001 r/cmM3roToBAT cieayowmm 06pa3oM: B MEPHYHO
Konby BmecTMMocTbio 100 cm3 nepeHocaTt 10 cm3 pactBopa b. npunuBaiT 10 cmM3 a30THOI KMCNOTbI, pas-
6aBneHHol 1:1, 4OBOAAT A0 METKM ANCTUIMPOBAHHOWN BOAON.

PacTBop ' MaccoBoii KoHUeHTpaumu BucmyTa 0.000001 r/cM3roToBAT CneAyoLw MM 06pasomM: B MEPHYIO
Konby BMectumocTbio 100 cm3nepeHocsT 10 cm3pacteopa B. npunusatoT 10 cm3a30THOM KACIOThI, pa3bas-
neHHoi 1:1. OBOAAT A0 METKV AUCTUNNNPOBAHHON BOJOW.

5.3 lMoAaroToBKa K aHanu3y

[nsa nocTpoeHus rpafynmpoBOYHOro rpadumka HaBecky HUKeneBoro nopoLuka uiu kobanbta NM60 cTaH-
JapTHoro obpasua coctaBa Hukens uam kobanbta maccoin 0.500 r nomeLLaloT B CTakaH Uam konby BMecTu-
MoCTbIo 250 cM3. Yncno HaBeCcokK 0/MKHO COOTBETCTBOBATL YNC/Y TOYEK FPaAynpPOBOYHOrO rpadmka, BKIYas
KOHTPOJIbHBINA OMbIT.

HaBecky HuKkeneBoro nopoLuka unv kobansta NMbo cTaHAapTHOro o6pasua cocrasa HUKeNs Un Kobasb-
Ta pacTBOPAT Npu HarpeBaHun B 15—20 cmM3a30THOW KuCnoThl, pa3basneHHoin 1:1. Mpu ncnonb3oBaHUm
HVMKeNeBOro NopoLka pacTeopbl punbTpyOT Yepes punbTp (kpacHas uam 6enas neHta), NnpeABapuTesibHO
NPOMBITbIV ABa-TPW pasa a30THOW KMCNOTOM, pa3baBneHHol 1:9. dunbTpbl NPOMbIBAIOT ABA-TPY pasa ropsyei
ANCTUNNMPOBAHHOM BOAOI. PacTBopbl ynapusatoT Ao o6bema oT 1040 15 cm3 npunusatoT o140 go 50 cm3auc-
TUNNMPOBAHHOI BOApI, HArpeBaKT A0 KANEHWUA, OXNaXk4alT U NEPEHOCAT B MEPHble KON6bl BMECTUMOCTbIO
100 cm3.

B kon6bl npunueatoT 0.5:1.0; 2,0; 3.0:4.0 n5.0 cm3pacTteopa I'. B Konb6y c pacTBOPOM KOHTPO/IbHOIO OMNbl-
Ta pacTBop, CoAepXalluii BUCMYT, He NPUNBAIOT, AOBOAAT 40 METKU ANCTUNIMPOBAHHOW BOLON U 3MepsaioT
abcopbuuio BcooTBeTCTBUM C 5.4.

Macca BucmyTa B rpagyvpoBOYHbIX pacTeBopax coctasnsetr 0.0000005; 0,0000010; 0.0000020;
0.0000030; 0.0000040 1 0,0000050 .

5.4 TpoBeaeHne aHannsa

HaBecky npo6bl maccoii 0,500 r nomeLaloT B CTakaH Wan Konby BMecTumMocTbio 250 cm3, npunusaroT
oT 15 fo 20 cm3a30THOI KACNOThI, pa3bassieHHol 1:1, pacTBOPSOT NpU HarpeBaHuu, ynapueatT A0 06bema
0T 5 40 7 CM3, NepeHoCcAT B MEPHYI0 KOOy BMecTUMOCTbio 100 cM3, oxnaxaatT U 4OBOAAT 40 METKN AUCTU-
NMpPOBaHHOI BOAONA.

Abcopbuuio pactBopa Npoodkl 1 rpafynpoBOYHbIX PACTBOPOB NPY A/IMHE BOJHbI 223.1 HM, LUMPUHE Weu
He 6onee 0,5 HM c KOppeKuueit HeceneKTUBHOIO NOT/OLWEHUSI B TOKE aproHa N3MepsioT He MeHee [BYX pas,
nocnefosaTesibHO pacnbIsAs UX BaToMm3atop. B 3aBUCMMOCTH OT TUNa cnekTpoMeTpa nogéupaloT onTumans-
HbIl 06bEM pacTBopa, BBOAMMBINA B aToMu3aTop, oT 0.010 o 0.050 cm3unu onTMasibHoe BpeMS a3p030/1bHO-
ro pacnblfieHus pactsopa ot 5 Ao 50 ¢. MpombIBaOT pacnbliIMTE/bHYI0 CUCTEMY ANCTUNNIVPOBaAHHON BOAOM,
NPOBEPSIOT HYNIEBY TOYKY M CTABGUNIBbHOCTb TPagyMpOBOYHOrO rpaduka. [ns NpoBepku HyneBoOl TOUKM
MCMONb3yHT PpacTBOP COOTBETCTBYIOLLLEr0 KOHTPO/IbHOIO OMbITa, MOATOTOBMEHHbIV B coOoTBETCTBUM € 5.3.

Moabop onTMManbHbIX TEMNEpPaTypPHbIX PEXUMOB A1 aToMU3aTopa NpoBOAAT UHAMBUAYABHO ANA NPU-
MEHSeMOro CneKTpomeTpa o rpafynmpoBOYHbLIM PacTBOpam.

PekomeHayeMmble ycrnosusa paboTbl aToMmmnsaTopa npuBefeHbl B Tabnuue 2.

Tab6bnuue 2 — YcnoBusa paboTbl aTtomusaTtopa

HavmeHoBaHue ctagum Temnepartypa. *C Bpewms, ¢
Cyuwka OT 120 go 150 Bk/tOY. OT 2 pgo 20 Bk/to4.
O3oneHune » 700 » 900 » »10* 20 *
ATomMusauunsa n 2000 » 2400 a » 4 * 5 *

Mo 3HaueHnam abcopbuny rpafyrpoBOYHbIX PACTBOPOB 1 COOTBETCTBYIOLMM UM Maccam BUCMYyTa CTPO-
AT rpagyupoBOYHbI rpaduk.
Mo 3HaveHuto abcopbLUuKn pacTBopa NPo6bl HAXOAAT MAccy BUCMYyTa Mo rpasyvpoBOYHOMY rpadviky.
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5.5 O6paboTka pe3ynbTaToB aHannsa
MaccoByto f0/1t0 BUCMYyTa B Npo6e X, %, BbIYMCAAIOT No hopmysie

X =*Kk.l0 0, (2)

K
M
rae Mxx— macca BUCMyTa B pacTBope npob6bl, T;

M — macca HaBecku npo6bl, T.

5.6 KOHTpPOJIb TOYHOCTW pe3ybTaToB aHanm3a

KOHTpO/1Ib TOYHOCTM pe3ynbLTaToB aHanm3a ocywecTsnsaoT no FOCT 13047.1.

HopmaTvBbl KOHTPO/IS NPELU3NOHHOCTU (Npesesbl MOBTOPSIEMOCTM M BOCMNPOU3BOAMMOCTU) 1 NoKasa-
Te/b KOHTPOSIA TOYHOCTU (PacLUMpeHHas HeonpeAeeHHOCTL) pe3y/ibTaToB aHain3a npuBeaeHsb! B Tabnuue 3.

Ta6nuuya 3 — HopmaTuBbl KOHTPO/SA NPELU3NOHHOCTM (MpeAenbl MOBTOPSIEMOCTU ¥ BOCMPOU3BOAMMOCTHM) U Nokasa-
TeNnb KOHTPONSA TOYHOCTW (pacwupeHHas HeonpejefieHHOCTb) pe3yNbTaToOB aHanu3a nNpu J4OBEepPUTENbHOW BEPOATHOCTU
P =0.95

B npoueHTax

Mpoaen nosTopsieMocT  Mpeaen NoBTOPSEMOCTY Mpegen

Maccosas aons (4na ABYX pe3ynbTatoB  (4N15 Tpex pesynbTaToB BOCMPOU3BOANMOCTH He;a;)%ugmeﬁz::iﬁm

BUCMYyTA napannenbHbIx napannefibHbIx (ans AByx pe3ynbTaToB (it =2) '
onpegenexunit), r onpegenexwuit), r aHanusa), R

0.00010 0.00003 0.00004 0.00006 0.00004
0.00020 0.00004 0.00005 0.00008 0.00008
0.00030 0.00005 0.00006 0.00010 0.00007
0.00040 0.00006 0.00007 0.00012 0.00008
0.00050 0.00007 0.00009 0.00014 0.00010
0.00060 0.00008 0.00010 0.00017 0.00012
0.00100 0.00015 0.00020 0.00030 0.00020

6 ATOMHO-abGCOpPOUMOHHbLI MeTOA4 C N1aMeHHON aToMu3lauuei
(npn maccoBoi gone sucmyta ot 0,002 % g0 0,010 %)

6.1 MetopaaHanusa

MeToz OCHOBaH Ha M3MEPEHWUU NOTOLWEHNUs NpY AJIMHE BO/MHbI 223.1 HM pe30HaHCHOT0 U3/ly4YeHuUs aTo-
MamMu BUCMYTa, 06pasyoLMMICs B pesy/bTaTe NiaMeHHO aToMu3aLmm Npu pacnblieHNU pacTBopa aHaIm3u-
pyemoii Npo6bl B NaMeHn aleTuIeH-Bo3ayX.

6.2 CpepacTtBa M3MepeHuii, BcnomoraTtesibHble YCTPONCTBa, Matepuarsbl, peakTnBbl U pacTBOpbI

ATOMHO-a6CcOop6LMOHHBI CNEeKTPOMeTP, obecneyrBaloLwmnin NpoBeeHe N3MEPEHWNIA B N1aMeHn aueTn-
NleH-BO3AyX.

Namna ¢ nonbimM KaTofoM AN5 BO3OYXAEHNA CNeKTpasbHON IMHUN BUCMYTA.

AueTuneH razoo6pasHbiii no FOCT 5457.

®unbTpbl 06€e330/1€eHHbIe MO (3] unu gpyrue punbTpbl cpegHelt NI0THOCTY.

Kncnota asotHas no FOCT 4461, npn HEOGXOAUMOCTY OUULLEHHAs neperoHkol, nnm no FOCT 11125.
pasbasneHHas 1:1,1:9.

Mopouwok Hukenesblli no FTOCT 9722 nnu cTaHAapTHbI 06pasel, cocTaBa HUKENS C NpeaBapuTesibHO
yCTaHOB/IEHHOW (aTTECTOBAHHOI) MaccoBoii Aoneli BucmyTa He 6onee 0.002 %.

Ko6anbT no FTOCT 123 nnu cTaHfapTHbI 06pasel cocTaBa kobanbTa ¢ NpeABapuTebHO YCTaHOB/EH-
HOli (aTTeCcTOBaHHOI) MaccoBoii Aoneil BucMyTa He 6onee 0.002 %.

BucmytnolOCT 10928.

PacTBopbl BUCMYTa U3BECTHOI KOHLEHTPALUK.

PactBop A maccoBoli koHUueHTpauuu BucmyTta 0.001 r/cm3no 4.2.

PacTtBop B MaccoBoli KOHUeHTpaymm BucmyTa 0,0001 r/cm3no4.2.

6.3 lMoparoToBka K aHann3y

[na nocTpoeHus rpagyvpoBOYHOro rpadhmka HaBecky HUKes1IeBOro NopoLlka unun kobanbta nmbo cTaH-
AapTHoro o6pasua coctaBa HUKena unn kobanbta maccoit 3.000 r nomMeLaoT B CTakaH Uan Kondy BMecTu-

5
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MOCTbi0 250 cM3. Yrco HaBeCcoK 0/MKHO COOTBETCTBOBATL YNC/TY TOYEK FPaAynpPOBOYHOr0 rpadvka, BKIYas
KOHTPO/IbHbIV ONbIT.

HaBecky HVKeneBOro nopoLka uim kobanbTta NMMb60 cTaHAapTHOro o6pasLia coctaBa HUKeNs uam kobasb-
Ta pacTBOPSAT Npu HarpeBaHun B 25— 30 cM3 a30THON KMCNOThbl, pa3basneHHol 1:1. MNpu ncnonb3oBaHun
HVKeNeBoro nopoLuka pactsop UNLTPYIOT Yepe3 punbTp (KpacHas unn 6enaa neHta), npeasapuTenbHO
NPOMBbITbIN fBa-TPW pa3a a30THOW KMCOTOM, pa3basnieHHoW 1:9. dunbTpbl NPOMbIBAIOT ABa-TPW pasa ropsyei
ANCTUNNMPOBAaHHON BofoW. PacTBopbl ynapusaT Ao o6bema oT 10 go 15 cm3, npunusatoT oT 40 go 50 cm3
AVCTUNNMPOBAHHON BOAbI, HArpeBatoT [0 KUNEHWUS, OXNaX 40T N MePEeHOCAT B MepHbIe KON6bl BMECTUMOCTbIO
100 cm3.

B kon6bl npunusatot 0,5; 1,0; 2,0; 3,0 14,0 cm3pactBopa b. B konby c pacTBOPOM KOHTPOJIBHOIO OMbITa
pacTBop, coAepXalinii BACMYT, He NpUAMBaloT, AOBOAAT A0 METKN AUCTUINMPOBAHHOW BOLOW U U3MepstoT
abcopbuuio BcooTBeTCTBUMN C 6.4.

Macca BucmyTa B rpagympoBoYHbIX pacTsBopax cocTtasnfeT 0.00005; 0,00010, 0,00020; 0.00030 un
0,00040r.

6.4 MNpoBefaeHune aHannsa

HaBecky npo6bl maccoii 3.000 r nomeLLalT BCTakaH 1uiv konby BMecTumMmocTbio 250 cM3,pacTBOPSAIOT Npu
HarpeBaHun B 25—30 cM3a30THOW KACNOTbI, pa36aBneHHoi 1:1, KUNATAT 2—3 MUH, ynapuBarT A0 o6bema oT
10 go 15 cm3, npunusatoT oT 40 A0 50 cM34UCTUAIMPOBAHHOW BOAbI, HArpeBarT A0 KAMEHNS 1 OXNaxXaloT.
PacTBop nepeHoCAT BMepHbIe Konbbl BMeCTUMOCTbI0 100 cM31A0BOAAT 40 METKU ANCTUNNNPOBAHHON BOLOW.

Abcopbuunto pactsopa npobbl U rpagyMpoBOYHbLIX PACTBOPOB NPY A/IMHE BOMHbI 223.1 HM, LUMPUHE Lenn
He 6onee 0,3 HM U3MepAIT He MeHee ABYX pas, Nocnef0BaTe/IbHO PaChbIIAA UX B N1aMeHU aLeTueH-so3ayXx,
NPOMbIBAIOT PACNbIINTENbHYIO CUCTEMY AUCTUNIMPOBAHHON BOAON, NPOBEPSAIOT HYNEBYIO TOUKY 1 CTabUNb-
HOCTb rpagyvnpoBOYHOro rpadvka. s NpoBepKM HyNeBOW TOUKM NCMO/Mb3YIOT PACTBOP KOHTPO/ILHOTO ONbITA,
NOArOTOB/IEHHbIN B COOTBETCTBMUM C 6.3.

Mo nonyyeHHbIM 3HaYeHnAM abcopbLmmn rpafynpoBOYHbIX PACTBOPOB M COOTBETCTBYOWMM UM Maccam
BUCMYTa CTPOSAIT rpagynpOoBOYHbIN rpadomk.

Mo 3HaveHn0 abcopbuum pacTBopa NpPobbl HAXo4AT Maccy BUCMYyTa MO rpagynpoBOYHOMY rpadumky.

6.5 O6paboTka pe3y/nbTaToB aHanM3a
MaccoByto fonto BucMyTa B npo6e X. %, BblUMCASAT no gpopmyne (2).
6.6 KOHTpO/b TOYHOCTM pe3ynbTaToB aHanusa

KOHTpONb TOYHOCTM pe3ynbLTaToB aHannsa ocyuiecTsnsanT no FOCT 13047.1.
HopmaTuBbl KOHTPONA NPeLn3noHHOCTH (Mpedenibl NOBTOPSAEMOCTM 1 BOCNPOU3BOAUMOCTU) 1 NoKasa-
Teflb KOHTPO/IA TOYHOCTY (pacluMpeHHasn HeonpeaeneHHOCTb) pe3ybTaToB aHanv3a npueefeHbl B Tabnuues.

Ta6nuue 4— HopmaTuBbl KOHTPONS NPEUU3NOHHOCTK (Npeaenbl MOBTOPSEMOCTM U BOCNPOM3BOAMMOCTM) U Nokasa-
TeNb KOHTPO/S TOYHOCTU (pacWwMpeHHasi HeoNpeAeNeHHOCTb) pe3yNbTaToB aHann3a npu AOBEPUTEIbHOW BEPOATHOCTU
P =0,95

B npoueHTax

Mpefen noeTopsieMocTyt  Mpeaen NoBTOPSIEMOCTU MNpegen P
aclumpeHHas
MaccoBas gons {ons fByX pesynbTaTtoB (415 TPEX pe3ynbTaToB BOCMPOU3BOAVMMOCTU

BUCMYTA napaniesnbHbIx napaniesibHbIx (85 ABYX pe3ynbTaTtoB HeOHpeASﬂe;HOCTb.

onpeaeneHui), / onpeaenennit), r aHanmsa). R ue-2
0.0020 0.0002 0.0003 0,0004 0.0003
0.0030 0.0004 0.0005 0.0007 0.0005
0.0050 0,0006 0.0007 0.0012 0.0008
0,0100 0.0010 0.0012 0,0020 0,0015
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