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MpeancnoBue

Llenn, OCHOBHble MPUHLUMMbLI 1 NOPSAOK NPoBeAeHNs paboT No MeXrocyfapCTBEHHONM CTaHAapTulauum
yctaHoBneHbl TOCT 1.0—92 «MexrocypapCcTtBeHHasa cucrtema craHgaptusaunn. OCHOBHbIE MOJSTOXEHUSA» U
FOCT 1.2—2009 «MexrocygapcTBeHHasa cuctema craHfaptusauuu. CTaHAapTbl MeXrocyAapCTBeHHble,
npasuna M pekomeHdaumu no MeXrocyAapCTBEHHOW cTaHgapTu3auun. Mpasuna paspaboTku, NPUHATUSA,
NpUMeHeHNs, 0GHOBNIEHNA N OTMEHbI»

CBefleHMs 0 cTaHAapTe

1 PA3BPABOTAH mMexrocynapcTBeHHbIMU TEXHUYECKMMU KOMUTETaMM No cTtaHgapTtusauynun MTK 501
«Hwnkenb» n MTK 502 «Kob6anbT»

2 BHECEH ®epepasibHbiIM areHTCTBOM M0 TEXHMUYECKOMY perysimpoBaHuto u metponorun (PocctaH-
AapT)

3 MPUHAT MexrocysapCTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTposiormn u cepTudmkanmm
(npotokon oT 20 okTA6pa 2014 r. Ne 71-M)

3a NpuHATME NPOrosIocoBasu:

Kpartkoe HavMeHOoBaHWe cTpaHbl Kop ctpaHsbl CokpallleHHoe HauMeHOoBaHWe HaLVOHa/IbHOro opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no ctaHgapTu3aumm
AzepbaipgxaH AZ A3cTtaHgapT
ApmeHunsa AM MuHakoHOMUKN Pecny6nvkn ApmeHus
Benapycob BY FocctaHpapTt Pecny6nukn Benapycb
py3una GE py3ctaHgapTt
Ka3zaxcTtaH Kz FoccTaHpapT Pecnybnukn KasaxctaH
Kuprusunsa KG KbiprelsctaHgapt
Poccua RU PoccTtaHgapTt
TapxukmuctaH TJ TapxukctaHgapT
Y36ekncraH uz Y3cTtaHgapTt

4 Tpukasom PepepanbHOro areHTCTBa Mno TEXHWYECKOMY PEerympoBaHui0 1 METPOsIorMu OT 24 MIoHA
2015 r. Ne 816-cT MexrocygapcTBeHHblint ctaHgapT TOCT 13047.10—2014 BBejeH B AeliCTBME B KayecTBe
HauMoHasnbHoro ctaHgapTa Poccuiickon ®egepauynn ¢ 1 aHBaps 2016 .

5 B3AMEH IOCT 13047.10—2002

NHhopmauusa 06 nsmeHeHnaxX K HacTofALeMy CTaHaap Ty Nny6nukyeTca B eXerogHoMm nHdopmMaLMoH-
HOMYyKasaTene «HaunoHanbHble CTaHgapTbi», a TEKCT U3MEHEHUA NMONPaBOK — B €XeMeCA4YHOM MHop-
MaLVOHHOM yKasaTefie «HaumoHanbHble cTaHgapTbi». B cnyvyae nepecmoTpa (3ameHbl) UM OTMEHbI
HacToALWeEero cTaHjapTa COOTBETCTBYKLWee yBejoMieHne 6yfeT onyb6/VKoBaHO B eXeMeCAYHOM
nHpopMaLMoHHOM YyKasaTene «HauuoHafnbHble cTaHfapTbi». CooTBeTCTBYyKWan MHdopmaums, yse-
[OMMIeHne 1 TeKCTbl pasMmeLlaln T cs Takke B MHDOPMaLMOHHON cucTeme 06LLero nofib30BaHns — Ha ogou-
uvanbHoOM cainTe defepasbHOr0 areHTCTBa N0 TEXHUYECKOMY PEry/IMPOBaHUI0 U METPOJIOrUN B CETMU
VMHTepHeT

© CraHgapTtuHdopm, 2015

B Poccuiickoii ®eaepaumm HacTosiWniA cTaHaapT He MOXET 6bITb MOTHOCTBLIO UM YaCTUYHO BOCNPOU3BE-
[leH, TpaXnpoBaH 1 pacnpocTpaHeH B KayecTBe ouumanibHOro n3gaHna 6e3 paspelueHuss degepasibHoOro
areHTCTBa Mo TEXHUYECKOMY PerysivMpoBaHunio 1 MEeTPOsIorm
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M E X T OGCVY 4 APCTUBEHHUB 1 CTAHOLAPT

HUWKE/Ib. KOBAJIbT
MeToabl onpeaernieHus Meam

Nickel. Cobalt. Methods for determination of copper

fNata BBegeHnsa — 2016—01—01

1 O6nactb NpUMeHeHus

HacTtosawmii ctaHgapT ycTaHaBnmMBaeT cnekTpooTOMETPUYECKUIA U aTOMHO-a6COpPOLUMOHHbI MeToAbl
onpeaeneHuns meau (npu maccosoi gone meamn ot 0,0002 % a0 2,0 %) B nepBuYHOM Hukene no FOCT 849, Huke-
nesom nopouwke no FOCT 9722, ko6anbte no FOCT 123 1 kob6anbToBOM nopowke no FOCT 9721. B kauecTBe
apbuTpaxHoro MeToda MCnosb3yeTcs aTOMHO-a6CoOPOLMOHHBIN METOA.

2 HopmaTtvBHble CCbI/IKN

B HacTofiLem cTaHAapTe UCNosib30BaHbl HOPMATUBHbIE CCbIIKM HAa cnegylolme cTaHaapThl:
FOCT 123—2008 KobasibT. TexHu4eckne ycnosus

FOCT 849—2008 Hukenb nepBuYHbIi. TexHuYeckme ycnosus

FOCT 859—2001 Meab. Mapku

FOCT 3760—79 PeakTuBbl. AMMMaK BOAHbI. TeXHUYECKME YCNOBUS

FOCT 4328—77 PeakTuBbl. HaTpus ruapooKNCh. TeXHUYECKME YyCNOoBUA

FOCT 4461—77 PeaktuBbl. Kucnorta asotHas. TexHnyeckne ycnosus

FOCT 5457—75 AueTuieH pacTBOPEHHbI 1 ra3006pasHblil TEXHUYECKNA. TeXHNYECKME yCnoBus
FOCT 5845—79 Peaktusbl. Kanuii-HaTpuii BUHHOKWUCNbIA 4-BOAHbIA. TeXHUYeckue ycnoBus
FOCT 9721—79 MNMopowoK kKo6anbToBbI. TEeXHUYECKNE YCI0BUSA

FOCT 9722—97 INMOpOLOK HUKeNEBbIA. TEXHUYECKME YCNOBUS

FOCT 11125—84 Kucnota a3oTHast 0Co60i YncToThl. TeXHUYeckme ycnosus

FOCT 13047.1—2014 Hukenb. KobanbT. O6wme TpeboBaHUA K MeTogam aHanmnsa

FOCT 20015—88 XnopocopM. TexHuyeckue ycnoBms

FOCT 24147—80 AMMMaK BOAHbI 0CO60I YNCTOTbI. TEXHUYECKNE YCIOBUSA

MpumeyaHune — lMpn NONb30BAHUN HACTOALMM CTAHAAPTOM Liesecoo6pasHOo NPOBEPUTL AeliCTBUE CCbI0Y-
HbIX CTaHA4apToB B WHMOPMALMOHHOW cucTemMe OOLWEro NOoNb30BaHUA — Ha oduuManbHOM caiTe depgepanbHOro
areHTcTBa No TEXHUYECKOMY PEeryinpoBaHuto U MeTponorum B cetu VHTepHeT nam no exerogHoMy MHOpPMaLUOHHOMY
ykasaTento «HaunmoHanbHble cTaHfapThl», KOTOPbI ONy6/IMKOBaH N0 COCTOSHUIO HA 1 siHBapsa Tekyliero roga, v no Bbinyc-
KaM eXemMecs4YHOro MHPOopPMaLNOHHOIOo yKkasaTens «HaunoHanbHble cTaHAapTbl» 3a TEKYLW NI rod. ECn cCblTOYHbIN CTaH-
AapT 3aMeHeH (M3MEeHeH), TO NpW MoJIb30BaHWM HaCTOSIWLMM CTaH4apTOM crefyeT PyKOBOACTBOBATHLCS 3aMeEHSOWUM
(M3MEeHeHHbIM) cTaHA4apTOM. EC/n CCbINOYHbIN cTaHfapT OTMeHeH 6e3 3aMeHbl, TO NOJIOXKEHVE, B KOTOPOM JaHa CCblsika Ha
Hero, NPUMEHAETCs BYacTu, He 3aTparuBatouLeli 3Ty CCbifky.

3 O6wume TpeboBaHUSA N TpeboBaHMA 6e30NacHOCTM

O6Lume TpeboBaHNs K MeTo4aM aHanm3a, KauyecTBY NCMNO/b3yeMO AUCTUNNNPOBAHHOI Boabl U nabopa-
TOpHOI nocyabl nTpeboBaHMst 6Ge3onacHOCTM Npu NpoBeAeHnn paboT — no FOCT 13047.1.

N3pgaHve opuumnanbHoe
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4 CneKkTpodpoToMeTpuYeckuii metop,

4.1 Metop aHanmsa

MeTo/ OCHOBaH Ha M3MepeHWW CBETOMNOIMNOLEeHUs Npy AsIMHe BOMHbI 435 HM pacTBopa KOMM/IEKCHOrO
coefMHeHNA Mean C AN3aTUNAnTMoKapbamaTom, aKcTparmpyemoro xaopocgopmom npu pH 3—4.

4.2 CpepnctBa M3MepeHUii, BCnomoraTesibHble YCTPOCTBA, MaTtepuasbl, peakTUBbl U pacTBOpbI

CnekTpochoTOMeTp WM POTO3EKTPOKOIOPMMETP, 06ecneunBalWnini NpoBeAEeHNE U3MEPEHNIA B gna-
nasoHe AJsinH BosH oT 420 o 450 Hwm.

Kncnota asotHas no FOCT 4461, npu HEOH6XOA4MMOCTUN OYULLLEHHAs NeperoHkon, uan no NOCT 11125,
pasbasneHHas 1:1,1:9n 1:19.

AmMMmunak BogHblii no FOCT 3760, npu HEO6XOA4MMOCTU OUMWEHHbIA, nnn no FOCT 24147, pa3baBneH-
HbIA 1.1 n 1:9.

Hatpusa rmgpookuch no FOCT 4328, pacTBOp MaccoBol KoHueHTpaumm 0,1 r/icm3.

Kanuii-HaTpuii BUHHOKMCALIN 4-BoAHbIA No TOCT 5845, pacTBop MaccoBoii KoHueHTpauun 0,1 r/cm3.

CBuHUa gnaTunautnokapbamart no [1], pacTtBop MaccoBoi KoHLeHTpauumn 0,0001 r/cm3B xnopodopme.

Bymara nHaukatopHasa yHusepcasnbHas no [2].

Xnopodopm no FOCT 20015 wnu dpapmakoneiiHbiii no [3].

Megb no FOCT 859.

PacTBopbl Meayn U3BECTHOW KOHLEHTpaLuu.

PactBop A maccoBoli KoHueHTpauun meam 0,001 r/cm3 roToBAT cnegyowmm obpas3om: HaBecky meau
maccoi 1,0000 r nomewaloT B CTakaH UM Konby BMecTumMocTbto 250 cm3, npunueatoT oT 15 Ao 20 cM3a30THOIA
KncnoTbl, pasbasneHHol 1:1, pacTBOPAT NPy HarpeBaHun, KUNATAT 2— 3 MUH, OX/1aX4atoT, NepeHocAT B Mep-
HYy0 Konby BMecTMMOocTblo 1000 cM31 AOBOAST A0 METKM AUCTUNNIMPOBAHHON BOAOMN.

PacTtBop b maccoBoli koHueHTpaumn meam 0,0001 r/cm3roToBAT cneayowmm 06pa3om: B MEPHYO K06y
BMecTuMocTbio 100 cm3 nepeHocaT 10 cm3 pacTtBopa A 1 AOBOAST O METKM a30THOI KAC/O0TON, pa3basrieH-
Hoii 1:19.

PacTtBop B maccoBoi KoHUeHTpauun mean 0,00001 r/cm3roToBAT ceAyowmMM 06pa3om: B MEPHYO KO-
6y BmecTumocTbio 100 cm3nepeHocaT 10 cm3pacTBopa b v 4oBOAAT A0 METKU AUCTUANNPOBAHHON BOLONA.

PacTtBop ' MaccoBoi koHUeHTpauum mean 0,000005 r/cM3roToBAT CrieAyoLWnM 06pa3om: B MEPHYHO KO-
6y BmecTumocTbio 200 cm3nepeHocaT 10 cm3pacTBopa b n 4oBOAAT A0 METKU ANCTUANMPOBAHHON BOLOA.

4.3 lMoprotoBKa KaHannsy

4.3.1 [na nocTpoeHusa rpagyvmpoBOYHOro rpadmka 1 npu onpegeneHnn MaccoBoi 4oNn Mean He 6onee
0,03 % BaenuTenbHbie BOPOHKM BMecTUMOCTbio 100 cm3nepeHocaT0,5; 1,0; 2,0; 4,0; 6,0 n 8,0 cm3pacTtsopa I,
npunueatoT oT 50 A0 60 cM34MCTUANNPOBAHHON BOAbl U Aasiee NPOBOAAT aHau3 B COOTBETCTBUU € 4.4.2.

Macca mean B rpalyMpoBOYHbIX pacTBopax coctasnseT 0,0000025; 0,0000050; 0,0000100; 0,0000200;
0,0000300 ~n 0,0000400 r.

Mo 3Ha4YeHVsIM CBETOMOI/IOWEHNSA TPAaAYNPOBOYHbLIX PACTBOPOB M COOTBETCTBYHOLWMM MM MaccaMm Meau
CTPOAT rpafynpoBOYHbIA rpadiuk 1 cyyeTom 3Ha4YeHNs CBETONOINOLWEHNSA rPpayMpoOBOYHOro pacTeopa, NoAro-
TOBNEHHOro 6e3 BBeAeHNA pacTBopa, coAepxallero mefb.

4.3.2 [na nocTpoeHus rpagyvpoBOYHOrO rpadmka 2 npu onpegeneHnn MaccoBOil AONN Mean CBbille
0,03 % B AenntenbHble BOPOHKM BMecTUMOCTbio 100 cm3nepeHocar 1,0; 2,0; 3,0; 5,0; 7,0 1 10,0 cm3pacTso-
pa B, npunusatot oT 50 g0 60 cM3ANCTUANMPOBAHHON BOAbI, 4OGABNAIOT N0 Kan/asM a30THYH0 KUCOTY, pa3tas-
neHnyo 1:9, wam ammuak, pasbasneHHbil 1:1, Ao nonyyeHus pH pactBopa 3—4 N0 yHWBepcasbHOW
NHAVKaTOpHOU Bymare n fanee NnpoBoASAT aHaM3 B COOTBETCTBUM C 4.4.2.

Macca meau B rpagyMpoBOYHbIX pacTBopax coctasndet 0,00001; 0,00002; 0,00003; 0,00005; 0,00007 n
0,00010 r.

Mo 3Ha4YeHVsIM CBETOMNOI/IOWEHNA TPafynpPOBOYHbIX PACTBOPOB U COOTBETCTBYHOLWMM MM MaccaMm mMeaum
CTPOSAAT rpafyMpOBOYHbINA rpachmnk2 cyyeToM 3HaYEHNs1 CBETOMOTOLWEHNS FPaAyMPOBOYHOro pacTeopa, NoAaro-
TOBNEHHOro 6e3 BBeAEHWA pacTBopa, cofepxalliero mefb.

4.4 TlpoBefeHue aHann3a

4.4.1 HaBecky npo6bl Maccoi B COOTBETCTBMM C Tabnumuein 1 noMellaroT B CTakaH UM Kondy BMecTu-
MOCTbH 250 cm3.

2
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Tabnuya 1— Ycnosus NoAroToBku pactsopa nNpobbl

[nanasoH maccosbIx foneit meay, % Macca HaBecku Npo6hl, T OGbem anmMkBOTHOR \acTu Homep rpaaynposouHoro
pacTsopa, cmM3 rpachvka
Ot 0,0002 pgo 0,0020 BK/tOY. 2,000 Becb pactBop 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
» 01 » 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 npobbl npunusatoT oT 20 Ao 40 cm3a30THON KMCNOTbI, pa3baBneHHoin 1:1, pacTBOPSAT npu
HarpeBaHuu, ynapuaalT 40 o6bema oT 540 10 cm3, npunmeatoT 20 cM3ANCTUNNMPOBAHHON BOAbI.

Mpn maccoBoi gone meau He 6onee 0,008 % pacTBOpP NEpPeHOCAT B AeNUTEsIbHYH0 BOPOHKY BMECTU-
MocTbio 100 cm3.

Mpn maccosoit gone meam ot 0,008 % o 0,300 % pacTBOpP NEPEHOCAT B MEPHYIO KO16Y BMECTUMOCTLIO
100 cm3, foBOAAT A0 METKM AUCTUANIMPOBAHHON BOAOW M OTOUPAIOT afMKBOTHYH 4acTb 06beMOM B COOT-
BETCTBUM C Tabnmuei 1B AennTenbHy0 BOPOHKY BMeCTMMOCTbio 100 cM3.

JonyckatlTtca gpyrne pasbasneHns pacTBOpPOB Npu YCN0BUK, 4TO Macca Meau B pacTBope, NomeLLeHHOM
B Je/IMTeNIbHYI0 BOPOHKY, HaxoAuTcsA B fnpefenax Macc mMeiu rpagyvpoBOYHbIX rPadmKoB, NMOCTPOEHHbLIX B
cooTBeTCTBUN C4.3.

4.4.2 PacTBOp BAENNTENLHON BOPOHKE AONMBAIOT ANCTUIIMPOBaHHON BoAoI Ao 50 cM3, 406aBNAOT N0
Kanisam ammuak, pasbaBneHHblin 1:1, nam asoTHYO KUCIOTY, pasbaBneHHyo 1:9, go nonydexHus pH pacteopa
B Npegenax oT 3—4 Mo yHuBepcanbHOW MHAMKATOpHON 6ymare, npunueatoT 10 cm3 pacTsopa ANITUNAUTUO-
kapbamaTta CBUHLLA U BCTPAXMBAKOT BOPOHKY 2 MUH.

OpraHunyeckyto hasy CnmMBaloT Yepes BOPOHKY C BATHbIM TaMMNOHOM, MPOMbITLIM X/10pOOOPMOM, B Mep-
HYt0 KONGY BMECTUMOCTbI0 25 M3. KBOAHOI (hase npunueatoT 5 cm3pacTBopa guatungutnokapbamarta cemHLa
N BCTPAXMBAKOT BOPOHKY 1 MUH.

OpraHnueckyto a3y NnpucoeuHsIT K pacTBOPY B MepHOIi konbe, 13 BoAHON ha3bl NOBTOPSOT 3KCTPak-
umo 5 cm3amnatungutuokapbamarta cBuHUa B TedeHue 30 €. DKCTpakLMo NOBTOPAIOT 40 NosyvyeHus becuseT-
HOI opraHunyeckoli hasbl, CNMBas opraHmyeckme dasbl BTyXe MepHYH Konby, U u3MepsarTCBETONOr/IoWeHne
pacTBopa B COOTBETCTBUM C4.4.4.

4.4.3 Tpn aHanu3e kobasbTa ¢ MaccoBoi gonei mean He 6onee 0,001 % opraHunyeckyt dasy nocne
JKCTpakuMm mMeam AuaTunanTnokapbamarTom csuHUa cobupatoT B hapdopoByIO YallKy WM CTakaH BMecTu-
MocTbio 100 cM3 1 BbinapmBaloT A0Cyxa Ha BOAsIHON GaHe.

Cyxoli ocTaTok 06pabaTtbiBatoT 5cmM3a30THON KACNOTbI, padbaBneHHol 1:1, nBbinapnsatoT gocyxa. Conm
pacTBopsT Bo6beme 0T 340 5 cmM3a30THON KMCNOThI, pa3baBneHHoi 1:9, pacTBOp NepeHoCAT B AE/IUTE/TbHYHO
BOPOHKY BMeCTUMOCTb0 100 cm3, oNnBaoT ANCTUIIMPOBAHHON BOAoM A0 50 cm3u ganee npoBogAaT NOBTOpP-
HYI0 3KCTPaKLUIO B COOTBETCTBUU C4.4.2.

4.4.4 PacTBOp B MEPHOI1 kKO/16e 0BOAAT 40 METKM xnopodhopMom. Yepes 10 MUH N3MepSA0TCBETONON0-
LLeHMe pacTBopa Ha cnekTpodoToOMeTpe Npu A4JIMHE BOJIHbI 435 HM U Ha hOTO3EKTPOKOIOPUMETPE B AMna-
nasoHe A/nH BOSH OT 420 fo 450 HM, UCNOMNb3ySA B KAYECTBE pacTBopa CpaBHEHUSA X/10pOhopM.

Mo 3HaYeHMI0 CBETOMNOI/I0WEeHUsA pacTBOpa NPobbl HAXOAAT Maccy Meau no rpagynpoBOYHOMY rpadomky.

4.5 O6paboTka pe3y/nbTaToB aHa/ns3a
MaccoByto gosto mean B npobe X, %, BbIYNCASAOT No hopmyne:
X = (Mx -MK)K (1)
M
raoe Mx — macca mefu B pacTsope npob6bl, T;
MK — Macca mMeap B pacTBOpe KOHTPOJILHOrO OnbITa, T;

K — koathdpmumeHT pazbaBneHms pactsopa npoobsl;
M — macca HaBecku npoobel, T.

4.6 KOHTpPOJ/1b TOYHOCTU aHanmnsa

KOHTpO/b TOYHOCTU pe3ysibTaToB aHasmsa ocywectBnaoT no FOCT 13047.1.
HopmaTuBbl KOHTPO/ISA NPeLn3noHHOCTM (Npegesbl NOBTOPSEMOCTU U BOCNPOU3BOAMMOCTM) U NoKasa-
Te/lb KOHTPO/IA TOYHOCTM (PacluMpeHHas HeonpeaeeHHOCTb) pe3yNbTaToB aHam3a npuBeaeHbl BTabnuue 2.

3
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Ta6numua 2— HopmaTuBbl KOHTPO/SA NPELU3NOHHOCTU (Npeaenbl NOBTOPSAEMOCTM M BOCNPOU3BOAMMOCTM) M NoKasa-
Teflb KOHTPOJIA TOYHOCTM (pacliMpeHHass HeonpenesieHHOCTb) pe3ybLTaToB aHanu3a Nnpu 40BEepUTEeNibHOW BEpPOSITHOCTM

P =0,95
B npoueHTax

MNpepen nostopsiemocTn  lMpegen NoBTOPSEMOCTU Mpepen P
(ons aByx pe3ynbtatoB (4715 Tpex pesynbTaroB BOCNPOU3BOAUMOCTY actlmpenHas
MaccoBas fons Meay HeonpeaeneHHoCcTb
napasnesnbHbIX napasinenbHbIx (ana oByx pesynbTarToB _
onpeaeneHnin)r onpeaeneHnii)r aHanuza) R Uk =2)
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 ATOMHO-abCOpPOLUVOHHbLIV MeToq,

5.1 MeTon aHann3sa
MeTopg OCHOBAH Ha M3MEPEHUMN MOT/OWEHNS NMPU ASINHE BOMHbI 324,7 HM pe30HAHCHOTO U3/1ly4YeHns aTo-
MaMu Mean, obpasyrLMMucsa B pesysbTaTe naameHHOolW atomu3aunun npu pacnblieHMn pacTBopa npobbl B

naameHun aLeTuieH—BO34yX.

5.2 CpeacTtBa M3MepeHUA, BCnoMoraTesibHble YCTPOIACTBa, MaTepuasbl, peakTUBbl U PacTBOPbI

ATOMHO-a6CcopOLMOHHbIN cnekTpoMeTp, obecneunBarLLmnii NpoBeAeHe N3MEPEHNIA B NNaMeHn aleTu-
NeH—BO34yX.

Jlamna c nosnbIM KaTo40M /15 BO36YXAEHUSA cnekTpasibHOW IUHUN Meau.

AueTuneH razoobpasHbiii no FOCT 5457,

dunnbTpbl 06€330/1€HHbIE NO [4] nu apyrne MunbTpbl CpegHelr NA0THOCTH.

Kucnota aszotHast no FOCT 4461, npy HEO6XOANUMOCTM OuYMLLEeHHaa neperoHkoi, unm no FOCT 11125,
pas6aBneHHasn 1:1,1:9 1 1:19.

Mopowok H1keneBbln no TOCT 9722 unu ctaHfapTHLIA 06pasel, cocTaBa Hukens, HanpuMmep [5] ¢ npea-
BapuTe/IbHO YCTAHOB/IEHHO (aTTECTOBaHHOI) MaccoBoii fonen megmn He 6onee 0,0002 %.

Ko6anbT no MOCT 123 unu cTaHAapTHbIA 06pasel cocTaBa kKobasibTa ¢ NnpeABapuTelbHO YCTaHOB/EH-
HOl (aTTecToBaHHO) MaccoBow fgonei mean He 6onee 0,0002 %.

Megb no FOCT 859.

PacTtBOpbl Mean N3BECTHOI KOHLeHTpauuu.

PacTtBop A maccoBoli KoHueHTpauun megmn 0,001 r/cm3no 4.2.

PacTtBop B maccoBoli koHueHTpauun megun 0,0001 r/cm3no 4.2.

PacTtBop B maccoBolii koHueHTpauun megmn 0,00001 r/cm3no 4.2.

5.3 MoarotoBkKa K aHanu3y

5.3.1 [ns nocTpoeHus rpagyvMpoBOYHOrO rpacduka 1 npv onpejesieHun MaccoBoi Ao Meaun He 6onee
0,0020 % HaBecKk/M HUKesieBOro nopolika wav kobanbTa M60 cTaHA4apTHbIX 06pa3L0B cocTaBa HUKeNs Wiun
Kob6anbTa Maccoi 5,000 r nomeLLatoT B CTakaHbl WM KONGbl BMECTUMOCTbIO 250 cM3. Y1cno HaBEeCOK AOKHO
COOTBETCTBOBATH YMC/y TOUEK TPAAYMPOBOYHOrO rpadmka, BKIoUas KOHTPO/bHbIA OMbIT.

HaBecks HuKeneBoro nopollka wauM kobanbTa W60 cTaHAapTHbIX 06pa3uoB coCTaBa HUKENs Wnu
ko6asibTa pacTBOPSIOT Npu HarpeBaHuy Bobbeme oT 50 o 60 cM3a30THOW KMCOThIl, pa3baBsieHHon 1:1, kuns-
TAT 2—3 MUH. [Mpy NCNONb30BaHMM HUKESIEBOIO NOPOLLKa pacTBOp (OUAbTPYIOT Yyepes puabTp (kpacHas um
6enas neHTa), NnpeABapuTeNbHO NPOMbIThIV ABa-TPU pa3a a30THOW KMCIOTONW, pasdbaBneHHon 1:9. dunbTp npo-
MbIBaKOT ABa-TpU pasa AUCTUN/IMPOBAHHOK BOAON. PacTBopbl ynapmuealT A0 o6bema ot 15 ao 20 cm3, npunu-
BatoT oT 50 4o 60 cM3ANCTMNNMPOBAHHOI BOAbl, HArpeBaKT A0 KAMEHUS, OXMaxaatoT, NePeHOCAT B MEPHble

4
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Kon6bl BMecTumocTbio 100 cm3, npunmsatoT 1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 cm3pacTtBopa B. B konby ¢ pactBopom
KOHTPOJIbHOTO OMbITa PacTBOp, CoAepXaliuili Mefb, He MPUAMBAlOT, AOBOAAT 4O METKA AUCTUNIMPOBAHHON
BOOW 1 n3mMepsT abcopbumio B COOTBETCTBUN C 5.4.

Macca meau B rpaZlyMpoBOYHbIX pacTBopax coctasnaet 0,00001; 0,00002; 0,00004; 0,00006; 0,00008 u
0,00010 .

5.3.2 [1519 NOCTPOEHUA rpaaympoBOYHOro rpadmka 2 npu onpegeneHnn maccoeon gonm megu ot 0,002 %
80 0,010 % HaBeckn HMKeNeBOro nopollka nunv kobanbta NM60 cTaH4APTHLIX 06pa3LoB cocTaBa HUKeNsa Wn
KobanbTa maccoii 3,000 r nomewaoT B CTakaHbl WM KON6bl BMECTUMOCTbIO 250 cm3. Ycio HaBeCcoK A0/MKHO
COOTBETCTBOBATbL YMC/Y TOUEK rPaAyMpOBOYHOr0 rpadmka, BkIoHas KOHTPOSIbHbIA ONbIT.

HaBeckn HuKeneBoro nopowka wnu kobanbta nAnbO cTaHAapTHbIX 06pa3LoB cocTaBa HUKeNs um
Kob6asibTa pacTBOPAT B COOTBETCTBUM € 5.3.1, NepeHOCAT pacTBOPb! B MePHble K0s16bl BMecTUMOCTbI0 100 cm3
nnpunmnsatot 0,5; 1,0; 2,0; 3,0; 4,0 n 5,0 cm3pacteopa b. B ogHy 13 konb ¢ pacTBOPOM KOHTPOJILHOIO OMnbiTa pac-
TBOp, cofepxXaliuii Meab, He NpUIMBaloT, 4OBOAAT A0 METKM a30THOM KMCNOTOM, pa3basneHHoin 1:19, un nsme-
psalT abcopbumio B cOOTBETCTBUN C 5.4.

Macca meau B rpagyvpoBOYHbIX pacTBopax coctasnset 0,00005; 0,00010; 0,00020; 0,00030; 0,00040 u
0,00050 r.

5.3.3 [1ns NoCTpPOeHUs rpayMpoBOYHOro rpadunka 3 npu onpeaeneHnn maccoBoit gonvu meam ot 0,01 %
[0 0,05 % HaBeCkM HWKesleBOro nNopoLlka Wim kobanbta NMbo cTaHAapTHbIX 06pasL0oB cocTaBa HUKENs WUu
KobanbTa Maccoii 1,000 r nomeLLatoT B CTakaHbl MU KONGbl BMECTUMOCTLIO 250 cM3. YMC10 HAaBECOK A0/IKHO
COOTBETCTBOBATb YMCY TOYEK TPaAYMPOBOYHOrO rpadvka, BKIo4as KOHTPObHbIA OMbIT.

HaBeckn HuKenesoro nopowka wnu kobasnbta NGO cTaHAapTHbIX 06pa3LoB coCTaBa HUKeNs wuu
KobasnbTa pacTBopsT Bo6bemMe oT 15 40 20 cM3a30THOI KMCNOoThl, pasbaBneHHol 1:1,BcooTBeTcTBMM € 5.3.1,
nepeHocAT pacTBOpPbl B MepHbIe Ko16bl BMecTumocTbio 100 cm3u npunmsatoT 0,5; 1,0; 2,0; 3,0; 4,0 1 5,0 cm3
pactBopa b. B ogHy 13 KON6 C pacTBOPOM KOHTPOJILHOTO ONbITa pacTBOp, COAepXallunii Meapb, He NPUIMBAIOT,
[0BOAAT A0 METKN a30THOI KNCIOTOW, pasbasneHHoW 1:19, n namepsoT abcopobumio B COOTBETCTBUM C 5.4,

Macca meau B rpalyMpoBOYHbIX pacTBopax yka3aHa B 5.3.2.

5.3.4 [na nocTpoeHusa rpafympoBOYHOro rpadmka 4 npy onpegesneHun maccosoi goav meam ot 0,05 %
80 0,50 % B MepHble KoN6bl BMecTMMocTbio 100 cm3nepeHocaT no 10 cM3pacTBOpa KOHTPOJ/IBHOIO OnbiTa, NoA-
roToB/AeHHOro BcooteetcTBmm ¢5.3.3, nnpunmsatot 0,5; 1,0; 2,0; 3,0; 4,0 5,0 cm3pacTteopa b. BoaHy 13 konb ¢
pacTBOPOM KOHTPOJ/IbHOTO OMNbiTa PacTBOp, COAEpXaluii Meab, He NPUANBAIOT, AOBOAAT A0 METKM a30THOIA
KMNCNOTOW, pasbaBneHHoi 1:19, n namepsT abcopbuunio B cOOTBETCTBMM C 5.4.

Macca Mean B rpafynMpoBOYHbIX pacTBopax ykasaHa B 5.3.2.

5.3.5 A nocTpoeHus rpagyvpoBOYHOro rpaduka 5 npy onpegeneHnun mMaccoBOi [O/IM Meay CBbIlle
0,50 % B MepHble kos16bl BMecTUMOCTbio 100 cm3nepeHocarT 0,5; 1,0; 2,0; 3,0; 4,0 n 5,0 cm3pacTteopa b. B ogHy
13 K0N6 ¢ pacTBOPOM KOHTPOJILHOTO ONbITa PacTBOpP, COAEPXAaLLUil Melb, He NPUNUBaKT, LOBOAAT A0 METKM
a30THOW KNCMOTOW, pasbaBneHHon 1:19, n namepstoT abcopbuunto B cCoOoTBETCTBUM C 5.4,

Macca meau B rpalyMpoBOYHbIX pacTBopax yka3aHa B 5.3.2.

5.4 lpoBeneHve aHanmnsa

HaBecky npobbl Maccoi B COOTBETCTBMM C Tabauuen 3 nomellatoT B CTakaH Win Koy BMECTUMOCTLIO
250 cm3.

Tabnunya 3— Ycnosus NOATOTOBKM pacTeBopa Npobbl

[JnanasoH MaCC(?)BbIX poneii Macca HaBeckm npoGl, r O6bem aIMKBOTHOM YacTu Homep rpagynpoBoYHOro
meau, % pacteopa, cmM3 rpadpuka
Ot 0,0002 go 0,002 BktOM. 5,000 Becb pactsop 1
Cs. 0,0020 » 0,010 » 3,000 To xe 2
» 0,010 » 0,05 » 1,000 » 3
» 0,05 » 0,50 » 1,000 10 4
» 0,50 » 2,00 » 1,000 10/100/20 5

Hasecky npobbl maccoii 3,000 nnu 5,000 r pacTBOpPSAOT NpU HarpeBaHun B o6beme oT 50 go 60 cm3as3oT-
HOIn KMUCNoTbl, pasbaBneHHon 1:1, HaBecky maccoit 1,000 r pacTBOpSAOT Npu HarpeBaHun B obbeme oT 15 Ao
20 cM3a30THOl KUCOTbl, pa3baBneHHon 1:1, ynapueaTgo o6bema oT 15 40 20 cm3unm ot 540 7 cM3, nepeHo-
CAT B MEPHYI0 K06y BMecTuMocTbio 100 cM3, oxnaxaatoT 1 40BOAAT 40 METKA AUCTUNIMPOBAHHON BOLON.
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Mpun maccoBoii gone meam cebiwe 0,050 % B MepPHYI0 K016y BMECTUMOCTbI0 100 cM3NepeHOoCAT a/IukBoT-
HYI0 YacTb pacTsBopa npobbl 06HEMOM B COOTBETCTBMM C Tabnuuein 3 n 4OBOAAT A0 METKM a30THOWN K1CMOTOIA,
pasbaBneHHoi 1:19.

Abcopbunto pacTBopa NpPobbl N rpagynpPoBOYHbLIX PACTBOPOB NpU ANIMHE BOSHbI 324,7 HM U LUMPUHE LWenn
He 6onee 0,4 HM U3MEPSAIOT He MeHee ABYX pas3, Noc/efoBaTesibHO pacnbiNAsa ux B NiaMeHn aueTuieH—BOo3-
OyX, NPOMbIBAT pacnblIMTENbHYI0 CUCTEMY AWUCTUANIMPOBAHHON BOAON, MPOBEPST HYNEBYH TOUKY WU
CTabunbHOCTb rpafynpoBOYHOro rpadmka. s npoBepkn HyNeBoW TOUKMN NCNOAb3YIOT PacTBOP COOTBETCTBY-
IOLLLEro KOHTPO/ILHOTO ONbITa, NOATOTOB/EHHbI B COOTBETCTBUM C 5.3.

Mo 3HavyeHmAM abcopbumnmn rpafynpoBOYHbLIX PacTBOPOB M COOTBETCTBYOLWMM MM MaccaM Meau CTposaT
rpagyvpoBOYHbIN rpaduk.

Mo 3HayeHuno abcopbunn pacTeopa NPobbl HAXOAAT Maccy Meay Nno rpafympoBOYHOMY rpadinky.

5.5 O6paboTKa pe3y/ibTaToB aHanm3a
Maccosyto fonto megun B npobe X, %, BbIYMCNAOT MO hopmyne:

X - MxK 100, )
M

roe Mx — macca meaw B pacTBope npooel, T;
K — KoappuumeHT pasbasneHusa pactsopa npoobol;
M — macca HaBecku npobel, T.

5.6 KOHTpOJIb TOYHOCTU aHaIm3a

KOHTpONb TOYHOCTU pe3ynbTaToB aHann3a ocywectsndaoT no FOCT 13047.1.
HopmartvBbl KOHTPONA MPeun3noHHOCTU (Npesenbl NOBTOPAEMOCTU M BOCMNPOU3BOAMMOCTM) U nokasa-
Teslb KOHTPOIA TOYHOCTU (pacluMpeHHasn HeonpenesieHHOCTb) pe3ynbLTaToB aHanunsa npuseieHsl B Tabnvue 2.
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