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MNpepncnosune

Llenn, ocHOBHble NMPUHLMNLI 1 NOPSAAOK NpoBeAeHns paboT No MeXrocyaapcTBEHHON cTaHAapTusalmm
yctaHoBneHbl FOCT 1.0—92 «MexrocyaapcTBeHHasa cuctema craHgaptusaunum. OCHOBHbIE MOMIOXEHUA» U
FOCT 1.2—2009 «MexrocynapcTBeHHaa cuctema craHgaptusauuu. CTaHAapTbl MeXrocyfapCcTBEHHbIE,
npasuna v pekoMeHAauuMnm no MexXrocyfapcTBeHHOlM cTaHfapTusauuu. MpaBuna paspaboTku, NPUHATUA,
NPUMEeHeHUs1, 0GHOB/IEHNS N OTMEHbI»

CBefieHus o cTaHgapTe

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

2 BHECEH ®egepasnbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio u metponorun (PocctaH-
AapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTusauuu, MeTposorum u ceptudukauun
(npoTokon oT 20 okTA6psA 2014 r. Ne?71-M)

3a npuHATME NPOrosI0coBan:

Kparkoe HaMmeHoBaHue CTpaHbl Kog ctpaHb! CokpallieHHoe HaviMeHOBaHWe HaLMOHasIbHOro opraHa

no MK </CO 3166) 004-97 no MK </ICO 3166) 004-97 o cTaHJapTV3aLmm
AsepbaligxaH A2 AscTaHgapT

ApmeHusa AM MuHakoHoMUKKM Pecny6ankn ApmeHus
Benapycb BY FocctaHpgapT Pecny6nukmn Benapych
py3unsa GE Ipysctangapt

KasaxcTtaH Kz FocctanpgapT Pecny6anku KasaxctaH
Knprususa KG KbipreisctaHgapt

Poccus RU Pocctanpapt

TagxukucTaH T TamxukctaHgapT

Y36eknctaH uz Y3ctaHpapT

4 Tpukasom PefepasibHOro areHTCTsa no TEXHUYECKOMY PeryimpoBaHnio 1 MeTposiorumn ot 24 NoHA
2015 r. Ne 816-CT MexrocyaapcTBeHHblt ctaHaapT FOCT 13047.10—2014 BBefeH B AelicTBMe B kayecTBe
HauuoHanbHoro ctaHgapTa Poccuiickoli degepauuu c 1 sHBaps 2016 1.

5 B3AMEH IrOCT 13047.10—2002

MHdopmauns 06 n3mMeHeHUsIX K HacTosWweMy cTaHaapTy Ny6/1uKyeTCs B eXXerogHomM uHpopmaLMoH-
HOMYyka3aTene «HauuoHanbHble CTaHAAPThI» aTe KCT U3MEHEHW I M NONPaBOK — B eXeMeCsA4YHOM Hdop-
MaLMOHHOM yka3aTene «HauuoHasbHble cTaHgapTbi». B cnyyaB nepecmoTpa (3aMeHbl) WKW OTMEHbI
HacToslllero craHgaprta COOTBeTCTBYlOWee yBefoM/eHne 6yAeT Ony6/MKOBaHO B eXeMeCAYHOM
MHMOPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHfapTbl». CoOTBeTCTBYOUW aA UHopMauus, yse-
[OMNEHNENTEKCThI pasmellanTcsa Takxke B UH(hopMaLoOHHON cMcTeMe 06LLero no/ib3oBaHnsa — Ha odu-
uvanbHoMm caiiTe ®efepanbHOro areHTCTBa MO TEXHUYECKOMY perynpoBaHuio 1 MeTpoaornum B ceTu
MHTepHeT

©CraHgapTuHpopm. 2015

B Poccuiickoii ®efiepayyn HacTosILLMiA CTaHAAPT HE MOXET 6bIThb MOJTHOCTLIO MM YACTUUYHO BOCMPOU3Be-
[eH. TUpaX1poBaH 1 pacnpocTpaHeH B KayecTBe 0hMLMANbHOTO U3faHus 6e3 paspelleHns defepansbHOro
areHTCTBa Mo TEXHUYECKOMY PeryMpoBaHunio U MeTposiorim
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M E X T OCVY 4 APC CTHUBEHH®bB 1 C TAHOAPT

HWKENb. KOBAJTbT
MeToAbl onpeAeneHns meam

Nickel. Cobalt. Methods for determination of copper

fata BBegeHna — 2016—01—01

1 O6nacTtb NpMMeHeHUSN

HacToawwuii ctaHaapT ycTaHaBnnBaeT CNeKTPOdOTOMETPUYECKUA 1 aTOMHO-abCOPOLNOHHBIA MeToAbI
onpegenexua mean (npu maccosoi gone meam ot 0.0002 % 1,02,0 %) BnepBruyHOM Hukene no FOCT 849, Huke-
nesom nopouwke no FOCT 9722. ko6anbTe no FOCT 123 1 kob6anbToBOM nopoluke no MOCT 9721. B kayecTBe
apbuTpaXKHOro MeToAa UCMnosb3yeTcs aTOMHO-a6CoPOLMOHHBIVE METOZ,

2 HopmaTuBHbIE CCbINKN

B HacToAwem cTaHfapTe UCMO0/Ib30BaHbl HOPMAaTUBHbIE CCbIJIKU HAa cCnefyoLme cTaHAapThbl:
FOCT 123— 2008 KobasnbT. TexHnyeckune ycnosus

FOCT 849—2008 Hukenb nepBuYHbIi. TeXHNUYECKNE YCNoBUSA

FOCT 859—2001 Meapb. Mapku

FOCT 3760—79 PeakTuBbl. AMMUaK BOAHbIA. TeXHUYECKME YCNOBUS

FOCT 4328— 77 PeakTuBbl. HaTpus ruipooknch. TeXHUYeckne ycnosus

FOCT 4461—77 PeaktuBbl. Kucnorta asoTHas. TeXHUYECKME YC/IOBUSA

FOCT 5457—75 AueTuneH pacTBOPEHHbI U ra3006pa3HbIii TEXHUYECKMI. TeXHUYECKMe yCnoBus
FOCT 5845— 79 PeakTuBbl. Kanuit-HaTpuit BUHHOKNCIbIN 4-BOAHBIA. TeXHUYEeCcKne yCcnoBus
FOCT 9721—79 MNopoLoK Ko6aNbTOBbIA. TEXHUYECKNE YCNOBUSA

FOCT 9722—97 MNMopoLLOK HMKeNEBbIA. TEXHUYECKUE YC/T0BUSA

FOCT 11125—84 Knucnota asoTHas 0C060M YMCTOTbl. TEXHUYECKME YC/TOBUS

FOCT 13047.1—2014 Hukenb. KobanbT. O6Lme TpeboBaHNs K MeToAam aHannsa

FOCT 20015—88 Xnopodopm. TexHnyeckume ycnosus

FOCT 24147—80 AMMMak BOAHbI 0CO60I UNCTOTbI. TeXHMUYECKMe yCoBus

MpumeuyaHune — Mpu NONb30BAHNN HACTOALMM CTaHAapPTOM Lenecoobpa3Ho NPoBepUTb AeiicTBNE CCbIoY-
HbIX CTaHAapTOB B WH(OPMAaLMOHHON cucTeme o6LWero nosb3oBaHUA — Ha oduunanbHOM calite ®efepanbHOro
areHTCTBa N0 TEXHUYECKOMY PeryinpoBaHunio U MeTponiorun a cet VIHTEpHeT UIn No exerofHoMy MHopMaLMOHHOMY
ykasartento «HauynoHabHble CTaHAapTbl», KOTOPbIA 0Ny6/1MKOBaH MO COCTOSIHUIO Ha 1 sHBaApA TeKyLero roga, 1 no Bbinyc-
KaMm exeMecs4HOoro nHhopmMaLMoHHOro ykasatens «HaumoHanbHble CTaHAapThi» 3a TekyLnii rog. Ecan ccblnoYHbIi cTaH-
[apT 3aMeHeH (M3MeHeH), TO Npu MoNb30BaHMM HACTOSLWMUM CTaH4apToOM crefyeT PYKOBOACTBOBATbLCA 3aMeHSLW UM
(n3MeHeHHbIMCTaHAapTOM. EC/n cCbiNOYHbIN cTaHAAPT OTMEHeH 6e3 3amMeHbl, TO NO/I0XEHMWE, B KOTOPOM flaHa CCbl/ika Ha
Hero, NPUMeHAEeTCS ayacTu, He 3aTparmBatoLLeil 3Ty CCbIKY.

3 Ob6uwme TpeboBaHna n TpeboBaHna 6e3onacHOCTM

Obume TpeboBaHMsA K MeToAaM aHanNn3a, kayecTBy MCNO/b3yeMO ANCTUAIMPOBaHHOI Boabl n nabopa-
TOpHOIA nocyabl 1 TpeboBaHNs 6e3onacHoOCTM Npy NpoBeAeHun pabot — no FOCT 13047.1.

N3paHne ocuymnanbHoe
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4 CnekTpopOTOMETPUYECKNIA MeTOn

4.1 MetopaHanusa

MeToz oCcHOBaH Ha U3MepeHWUy CBETOJION/IOWEHNA NPY A/IMHE BOJSIHbI 435 HM pacTBopa KOMMIEKCHOTO
coefMHeHNs Meaun ¢ AnaTunauTnokapbamaTom, aKkCTparnpyemoro xaopocopmom npu pH 3—4.

4.2 CpepcTBa M3MepeHuid, BcmoMoraTtesibHble yCTPONCTBA, MaTepuasbl, peakTuBbl U pacTBOpbI

CnekTpodoTOMeTp Unun hoTo3NEKTPOKONOPUMETP, obecneunBatLLnii NpoBefeHe n3MepeHnii B fua-
nasoHe A/InH BO/IH 0T 420 4,0 450 HM.

Kucnota azoTHas no FOCT 4461. npn HE0O6XOAUMOCTH OUMLLLEHHAst NeperoHkoid, nnm no FTOCT 11125,
pas6aBneHHas 1:1,1:9 n 1:19.

AmMmunak BogHbii no FOCT 3760, npy HEOGXOAMMOCTUN OuUnLLEHHbIA, nn no FOCT 24147. pa3baBneH-
Hblid 1:1 1 1:9.

Hatpwus rugpookuck no FOCT 4328. pacTBop MaccoBoli koHUeHTpauwuu 0,1 r/cm3.

Kanwii-HaTpuii BUHHOKMCIbINA 4-BoAHbIN Nno TOCT 5845. pacTBop MaccoBoii KoHueHTpaunu 0.1 r/cm3,

CBWHUa guaTunguTnokap6amar no [1]. pacTBop MaccoBoii KoHLeHTpauwum 0.0001 r/cm3B xnopochopme.

Bymara ungukatopHas yHusepcasbHas no [2].

Xnopodopm no FOCT 20015 nnu dhapmakoneliHbiii no [3].

Megb no FOCT 859.

PacTBOpbl Meau N3BECTHOM KOHLEHTpaLuu.

PactBop A maccoBoii koHUeHTpauuu Meau 0,001 r/cM3 roToBAT cieayow MM 06pa3om, HaBecky Mean
maccoii 1.0000 r nomeLatoT B CTakaH unu konby BMecTumocTbio 250 cm3, npunusatoT oT 15 go 20 cm3a30THol
KNCNOTbl, pa3baBneHHon 1:1, pacTBOPSAIOT NPU HarpeBaHun, KUNATAT 2—3 MUH, OX/lavefatoT, NTePEHOCAT B Mep-
HY0 KO/16y BMecTMMOoCTbio 1000 cM3u ,OBOASIT 4,0 METKU ANCTU/IMPOBAHHO BOLOWA.

PactBop B maccoBoli koHLeHTpauuu Mmeamn 0,0001 r/cM3roToBAT cneayroLw MM 06pa3oM: B MEPHYHO KONby
BMecTUMOCTbIo 100 cm3nepeHocaT 10 cm3pacTBopa A 1 JOBOAAT 40 METK/ a30THON KMCNOTOM, pa3basneH-
Hoi 1:19.

Pacteop B maccoBoii kKoHueHTpauuy mean 0,00001 r/cM3roTOBST CneayoLnm 06pas3om: B MEPHYH KO-
6y BMmecTumocTbo 100 cm3nepeHocsT 10 cm3pacTeopa b 1 a0BoAAT 40 METKM AUCTUNIMPOBaHHOWK BOAOM.

PactBop I' maccoBoli koHUeHTpauuu Meau 0.000005 r/cm3roToBAT C/ieAyoLWnM 06pa3om: B MEPHYHO KOJI-
6y BMmecTumocTbto 200 cm3nepeHocsaT 10 cm3pacteopa b v 0BOAAT A0 METKM ANCTUNNMPOBAHHOW BOAOM.

4.3 lMoproToBka K aHanumsy

4.3.1 [ns nocTpoeHns rpagyvMpoBOYHOro rpacuka 1 npu onpegeneHny MmaccoBoii 4oNn Meam He 6onee
0,03 % BAenuTeNnbHbIe BOPOHKM BMecTUMOoCTbio 100 cM3nepeHocaT 0,5:1.0; 2,0:4.0; 6,0 8,0 cm3pacTteoparl,
npunusatoT oT 50 4,0 60 cM3ANCTUAIMPOBAHHON BOAbI U Aanee NPOBOASAT aHa/IM3 B COOTBETCTBUM C4.4.2.

Macca meau B rpafyMpoBOYHbIX pacTtsopax coctasnseT 0.0000025; 0,0000050:0,0000100; 0.0000200;
0.0000300 1 0.0000400 .

Mo 3HauYeHusm cBeTonornoweHna rpagynpoBoYHbIX pacTBOpPOB M COOTBETCTBYHOLWMM MM MaccamM Meaun
CTPOAT rPaAyMpOBOYUHbI/ rpadiuk 1¢ y4eToM 3Ha4eHUSI CBETOMOTOLLLEHUS FPayMpOBOYHOro pacTBopa, Noaro-
TOBJIEHHOr0 6€3 BBeJeHNsA pacTBopa, cojepxallero Mefb.

4.3.2 [ns nocTpoeHus rpagynpoBOYHOro rpaduka 2 npu onpegesieHnn MaccoBoi AO/M Mean CBbille
0,03 % B genuTenibHble BOPOHKN BMecTMMOCTbio 100 cm3nepeHocaT 1,0; 2,0; 3,0; 5,0; 7.0 n 10,0 cm3pacTBo-
pa B. npununsatoT oT 50 060 cM34MCTUNNMPOBAHHON BOAbI, 06aBAAIOT NO KanjisiM a3oTHYH0 KUCNOTY, pa3bas-
neHHyo 1:9, unn ammuak, pasbaBneHHblii 1:1, go nonyyeHms pH pactBopa 3—4 no yHuMBepcasbHON
WHAVKATOpHOW Gymare n fanee NpoBOAAT aHa/IM3 B COOTBETCTBUN € 4.4.2.

Macca megm B rpalyMpoBOYHbIX pacTBopax coctasnset 0,00001; 0.00002; 0.00003; 0.00005; 0.00007 n
0.00010r.

Mo 3Ha4YeHnAM CBETONOINOLWEHNS rPagyVpPOBOYHbIX PACTBOPOB M COOTBETCTBYIOLWMM UM MaccaMm meau
CTPOSIT rPaynpOBOYHbIN rpadrk 2 C y4eTOM 3Ha4YeHNsI CBETOMOTOWEeHNs rpafyMpoBOYHOr0 pacTeopa, noAro-
TOB/IEHHOTO 6€3 BBEleHNS1 pacTBopa, CoAepxallero mefb.

4.4 lpoBepeHne aHanusa

441 HaBecky npobbl Maccoli B COOTBETCTBMM € Tabnumueil 1 noMellatoT B CTakaH Uan Konby BMecTu-
MOCTb0 250 cm3.

2
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Ta6nuua 1— Ycnosusa NoAroToBKM pacTsopa npoobbl

[nanasoH maccoBbIx goneit meaun. ‘A Macca naseou npo6sl, r OBwem amKBOTHOIA yacT Howep rpaayuposouHoio
pacTtBopa, cM3 rpacpmka
OT1 0.0002 po 0,0020 BKAtOY. 2.000 Becb pacTtBop 1
Ce. 0.002 B 0.008 0.500 To xe 1
» 0.008 * 0.030 » 0.500 25 1
» 0,03 B 0.10 » 0.500 10 2
* 0.1 * 0.3 * 0.500 5 2
* 0.3 B 0.8 » 0,500 10/100/10 2
* 0.8 B 2.0 » 0.500 10/100/5 2

K HaBecke npo6bl npuansatoT oT 20 A0 40 cM3a30THON KUCNOTLI, pa3baBneHHoi 1:1. pacTBOPSAOT npu
HarpeeaHuu, ynapvealoT 4o o6bema ot 5 o0 10 cm3, npunusatot 20 cM34UCTUAIMPOBAHHOW BOZbI.

Mpy maccoBoii fgone mean He 6onee 0.008 % pacTBOp NEPEHOCAT B AeNNTE/NbHYI0 BOPOHKY BMECTU-
MOCTbio 100cM3.

Mpun maccoBoii gone megm ot 0.008 % 0 0.300 % pacTBOP NEPEHOCAT B MEPHYIO KOSIGY BMECTMMOCTbIO
100 cm3 gOBOAAT A0 MeTKM AWCTUAMPOBAHHOW BOAON M OTOMpalOT annKBOTHYK YacTb 06bEMOM B COOT-
BETCTBUM C Tabnvueit 1 B genvTenbHylo BOPOHKY BMECTUMOCTbo 100 cm3

[JonyckatoTcsa gpyrue pasbasneHns pacTBOpOB NPW YCI0BUK, YTO Macca Meau B pacTBope, NOMeLLEeHHOM
B [AeNITeNIbHYI0 BOPOHKY, HaxoAUTCa B npefenax macc MeAun rpafympoBOYHbIX rparKos, NOCTPOEHHbIX B
COOTBETCTBUU C 4.3.

4.4.2 PacTBOp BAENUTE/IbHOI BOPOHKE A0/1MBAKT AUCTUIMPOBAHHOW BOAO A0 50 cM3,406aBNA0T NO
Kannsam ammunak, pasdaeneHHblii 1:1, v a3oTHYI0 KUCAOTY, pasbasneHHyto 1:9, 4o nonyyeHus pH pactsopa
B npefenax oT 3— 1Mo yHMBepcasnbHON NHAMKATOPHOW 6ymare, npunusatT 10 cM3pacTBopa AN3TUNAUTMO-
KkapbamaTa CBUHLA N BCTPAXMBAOT BOPOHKY 2 MUH.

OpraHuyeckyto hasy c/imBaloT Yepes BOPOHKY C BATHbIM TaMMOHOM, NMPOMbITbIM X/10pODOPMOM, B Mep-
HYH KON6Y BMECTUMOCTLI0 25 M3 K BogHOI (hase npununsatoT 5 cm3pacTeopa AMaTungMTuokapbamara cBuHLa
1 BCTPAXMBAIOT BOPOHKY 1 MUH.

OpraHunyeckyto hasy NpUCOeanHAIOT K pacTBOPY B MEPHOIi konbe, U3 BOAHOM (hasbl NOBTOPSAIOT 3KCTpak-
uuo 5 cm3guatungutnokapbamara cemHuUa B TedeHne 30 ¢. DKCTpakLuio NoBTOPSAIOT A0 NoyveHuns 6ecuseT-
HO opraHnyeckoii hasbl, cnnBas opraHuyeckne thasbl B TY KO MEPHYIO KOJIBY, M U3MepPSI0T CBETONOI /oW eHne
pacTBopa B COOTBETCTBUN C4.4.4.

4.4.3 Tpw aHanu3e kobanbTa c MaccoBoli gonein mean He 6onee 0.001 % opraHuyeckyto asy nocne
IKCTpakunn Mean anatungutnokapbamarom ceuHua cobupatloT B hapopoByto YallKy Wan cTakaH BMeCTu-
MocTbio 100 cM3u BbinapuBaloT Aocyxa Ha BOASHOW 6aHe.

Cyxoli ocTtaTtokobpabaTbiBaloT5cM3a30THOM KMCNOThI, pa3baBneHHoi 1:1. nBbinapuBatoT gocyxa. Conu
pacTBopsAT B0o6bemMe 0T 3,0 5 cM3a30THOW KNUCNOTbI, pa3baBneHHoi 1:9. pacTBOp NePeHOCAT B A UTENbHYIO
BOPOHKY BMeCTUMOCTbI0 100 cm3, 4onnBatoT ANCTUNANNPOBaAHHOR Bogo [0 50 cm3u Aanee npoBoAAT NOBTOP-
HYI0 3KCTPaKLMI0 B COOTBETCTBUMK C4.4.2.

4.4.4 PacTBOp B MEPHOIi KoN6e 0BOAAT 4,0 METKM X10podhopMoM. Uepes 10 M1H M3MepsoT CBETONOI10-
LleHe pacTBopa Ha cnekTpooTomeTpe Npu ANNHE BOHbI 435 HM MM Ha P)OTOINEKTPOKONOPUMETPE B Ana-
nasoHe 4/11H BOJSTH 0T 420 40450 HM. MCNO/b3YyS B KAYECTBE pacTBopa cpaBHEHUS X10pPohopMm.

Mo 3Ha4YeHWI0 CBETOMNOINOLWEHNA pacTBOpa NPo6bl HAXOAAT Maccy MeAv No rpagyMpoBOYHOMY rpadinky.

4.5 O6paboTka pe3ynbTaToB aHanusa
MaccoByto fo/1t0 Meaun B npo6e X, %. BbIUUCASAT No hopmMyne:
X =<MX-MKK 1QQ (1)
M

roe Mx — macca Meau B pacTBope npooel, T;
Mk — macca meu B pacTBOpe KOHTPOJIbHOTO ONbITA, T;
K — KoadhpunumneHT pasbaBneHns pactsopa npoobsbl;
M — macca HaBecku npoo6el, T.
4.6 KOHTpPONb TOYHOCTU aHanusa

KOHTpONb TOYHOCTU pe3ynbLTaToB aHanmsa ocywectsnaot no FOCT 13047.1.
HopmaTnBbl KOHTPONSA NPELU3NOHHOCTU (NpeAesibl NOBTOPSAEMOCTM 1 BOCNPOM3BOAMMOCTH) 1 NokKasa-
Teslb KOHTPONA TOYHOCTH (PacllMpeHHas HeonpeaeneHHOCTb) pe3ynbTaToB aHannsa npusegeHsl B Tabnvue 2.

3
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Ta6nuua 2— HopMaTvBbl KOHTPOS NPELM3NOHHOCTY (Npefenbl NOBTOPSIEMOCTU 1 BOCMPON3BOAMMOCTY) U Nokasa-
Teb KOHTPO/Si TOYHOCTU (PacliMpeHHasi HeonpeaeNneHHOCTb) pe3ybTaToB aHanusa npu LOBEpUTENLHOW BEPOSITHOCTM

P - 0.95
B npoueHTax

Mpepen nostopsiemocT  Npegen NoBTOPAEMOCTN Mpepen
PacwmnpeHnHasn
Maccoras aonst Meau (ana ABYX pesynbTatoB  (ANA Tpex pesynbTaToB BOCNpon3BoguMoe! n HEOMPEAENIEHHOCTS
napasnnenbHbix napanesnbHbix (nna ABYx pe3ynbTaToB O(K * 2)
onpegeneHuii)r onpeaeneHnii)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 ATOMHO-abCOpPOUMOHHBLIA MeTonq

5.1 MeTopgaHanusa

MeTof 0CHOBaH Ha M3MepeHUN NOTNOLWEeHUsA NP ANINHE BOJIHbI 324.7 HM Pe30HaHCHOTrOo U3/1y4YeHus aTo-
mMamu Megu, obpasyrlmMIca B pesynbTaTe niamMmeHHON atoMmnsanmm npu pacnbiieHun pacteopa npobbl B
naaMeHun aueTuieH—Bo3ayX.

5.2 CpepacTtBa u3MepeHuit, BCnomMmorateibHble YCTPONCTBa, MaTepuasbl, peakTUBbl 1 pacTBOPbI

ATOMHO0-a6CcOpPOLMOHHbIV cCnekTpoMeTp, obecneymnBaioLLuii NnpoBegeHne USMepeHnii B N1aMeHmn aueTu-
NeH-BO3aYyX.

Namna ¢ nonbImM KaToAoM AN Bo30YXAeHNS CNeKTpasbHON NMHUN Meau.

AueTunneH razoobpasHslii no FOCT 5457.

®unbTpbl 06€330/1€EHHbIE MO [4] unn gpyrve uNbTpbl CpeaHelr NNOTHOCTH.

Kucnota asoTHas no FOCT 4461, npn HE06X0AUMOCTI OUMLLLEHHAst NeperoHkoid, nnm no FOCT 11125,
pasbasneHHas 1:1,1:9 n 1:19.

MopoLuok Hukenesblit no FTOCT 9722 nnu cTaHAapTHBIA o6pasel, cocTaBa HUkens, Hanpumep [5] ¢ npeg-
BapMTENIbHO YCTAHOB/IEHHOI (aTTECTOBAHHOI) MaccoBoii gonei meau He 6onee 0.0002 %.

Ko6anbT no FOCT 123 vnu cTaHgapTHbI o6pasel cocTaBa kobanbTa C npefsapuTesibHO YyCTaHOB/EH-
HoOli (aTTecToBaHHO) MaccoBoi fgonei mean He 6onee 0.0002 %.

Megb no F'OCT 859.

PacTBopbl MeaV N3BECTHOW KOHLEHTpauyuu.

PacTtBop A maccoBoli KoHUeHTpauum megu 0.001 r/cm3no 4.2.

Pacteop b maccoBoli koHueHTpauun mean 0.0001 r/cm3no 4.2.

PactBop B maccoBoii koHueHTpauum mean 0.00001 r/cm3no4.2.

5.3 MoAarotoska K aHanmsy

5.3.1 [ns nocTpoeHns rpafyvpoBOYHOro rpadmka 1 npu onpegeneHnn MaccoBoi fJonn meamn He 6onee
0,0020 % HaBecKku HUKeNeBOro NopoLLKa uan kobanbTa NM60 cTaHAAPTHbIX 06pas3L0B cocTaBa HUKeNs Uin
Kob6anbTa maccoii 5.000 r nomeLLalT B cTakaHbl UKW KONGbI BMECTUMOCTbI0 250 cmM3. Yrcno HaBeCcoK A0/IHKHO
COOTBETCTBOBATL YMC/Y TOUEK rpafynpoBOYHOro rpadvika, BKNoYas KOHTPO/bHbIN OMbIT.

HaBeckun HuKeneBoro nopolika wan kobasnbTa NM60 CTaHOAapTHbIX 06paslLoB cocTaBa HUKENs Win
Ko6anbTa pacTBOPAT Npu HarpeBaHun Bob6beme oT 50 g0 60 cM3a30THOI KNCNOTbI, pa3baBneHHon 1:1, kuns-
TAT 2—3 MuH. [py NCNONb30BaHUN HUKENEBOrO NOPOLLKA pacTBop huabTpytoT Yepes puabTp (KpacHas uam
6enas neHTa), NnpeasapuTenbHO NPOMBbITHIA ABa-TPU pa3a a3oTHOW KUCNOTON, pazbasneHHol 1:9. dunbLTp npo-
MbIBAIOT Ba-TPW pasa AUCTUIIMPOBaHHO BOAOW. PacTBopbl ynapusatoT 40 o6bema oT 15 0 20 cM3 npunu-
BalT oT 50 g0 60 cM34MCTUNNNPOBAHHOW BOAbI, HAarpeBaloT 40 KUMEHUS, OX/1aXAaloT, NEPEHOCAT B MEPHbIE

4
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Kon6bl BMecTumocTbio 100 cm3 npunusatoT 1.0; 2.0:4.0:6.0:8.0 1 10,0 cm3pacTtBopa B. B konby c pactBopomM
KOHTPO/ILHOrO ONbITa PacTBOp, COAepXalinii Mefb, He NPUMBAIOT, AOBOASAT A0 METKM AUCTUI/IMPOBAHHOM
BOZOM 1 u3mepstoT abcopbuumto B COOTBETCTBUYM C 5.4.

Macca meau B rpafynpoBOYHbIX pacTBopax coctassniseT 0.00001; 0.00002:0.00004:0.00006; 0.00008 n
0.00010T.

5.3.2 [nsa nocTpoeHus rpagyMpoBOYHOro rpadiuka 2 npyonpegeneHny maccooi gonu meamn ot 0.002 %
£0 0,010 % HaBeckn HVKe1leBOro NopoLuka uam kobanbta M60 cTaHAapTHbIX 06pa3L0B CoCTaBa HUKeNA Umn
ko6anbTa maccoin 3,000 r nomeLLaloT B CTakaHbl Un KoNbbl BMECTUMOCTbI0 250 cm3. Unc10 HaBeCOK [,O/MKHO
COOTBETCTBOBATb YNC/Y TOYEK IPasyUPOBOYHOIO rpadinka, BKIYas KOHTPOIbHbINA ONbIT.

HaBeckn HMKONEBOro nopowka wnn kobanbTa NM60 CTaHAAPTHbIX 06pa3LoB COCTaBa HUKENs Uamn
KobanbTa pacTBOpAIOT B COOTBETCTBUM €5.3.1. NnepeHOCcAT pacTBOPbI B MePHbIE KON6bI BMecTUMOCTbo 100 cm3
nnpunusatot 0.5; 1.0; 2.0; 3,0; 4.0 5.0 cm3pacTtBopa b. BogHY U3 k016 ¢ pacTBOPOM KOHTPOJIbHOIO ONbITa pac-
TBOP. coAepXalnii Meapb, He NPUANBAlOT, AOBOAAT A0 METKM a30THON KNCNOTOW, pa3baBneHHon 1:19, n nsme-
pstoT abcopbuumio B COOTBETCTBUM C 5.4.

Macca megm B rpagympoBoYHbIX pacTBsopax coctasnaeT 0.00005; 0,00010; 0.00020; 0.00030; 0.00040 n
0.00050r .

5.3.3 [nanocTpoeHna rpafynpoBOYHOro rpadouka 3 npu onpegeneHnmn Mmaccosoii gonv meam ot 0.01 %
[0 0.05 % HaBeCckn HUKeNeBOro NopoLuka uau kobasnbTa NMM60 cTaHAapTHbIX 06pasLoB cocTaBa HUKENA uUm
KobanbTa maccoi 1,000 r nomeLLatoT B CTakaHbl UM KON6bl BMECTUMOCTbIO 250 cm3. YC/10 HABECOK AO/MKHO
COOTBETCTBOBATb YMC/Y TOUYEK TPALYNPOBOYHOTO rpadvka, BKIoUYas KOHTPOIbHbINA ONbIT.

HaBeckn HuKefneBoro nopolka win kobanbTta NM60 CTaHAApTHbIX 06pasLoB cocTaBa HUKeENs WUn
KobanbTa pacTBOpsoT Bo6beMe oT 1540 20 cm3a30THOM KcnoTsl, pasbasneHHol 1:1. scooTBeTcTBMM € 5.3.1.
NepeHoCcAT pacTBOPbl B MepPHbIe KON6bl BMecTUMoOCTbio 100 cm3um npunusatoT 0.5; 1.0:2.0; 3.0:4.0 n 5.0 cm3
pacteopa b. B ogHy 13 K0on6 ¢ pacTBOPOM KOHTPOJILHOTO OMNbITa PacTBOP, COAepXalunii Mefb, He NpUMBaloT,
[0BOAAT 4O METKM a30THOM KMC/I0TON, pasbaBneHHol 1:19. nusmepsaoT abcopbuuto B COOTBETCTBUN C 5.4,

Macca megm B rpaflyMpoOBOYHbIX pacTBopax ykasaHa B 5.3.2.

5.3.4 [na nocTpoeHus rpagyupoBOYHOro rpadhrka 4 npu onpegeneHnm maccosoi nonu meam ot 0,05 %
10 0.50 % B MepHble Kon6bl BMecTMMocTbio 100 cm3nepeHocaT no 10 cm3pacTBopa KOHTPO/IbHOTO OMbITa, NOA-
roToBfeHHOro B cootBeTcTBMM € 5.3.3, nnpmunmneatot0,5:1.0; 2.0:3.0; 4.0 1 5,0 cm3pacTteopa b. BogHy 13 koné ¢
pacTBOPOM KOHTPOJ/IbHOTO OMbITa PacTBOpP, COAepXalnii Medb, He NPUAMBaloT, AOBOAAT A0 METK/ a30THOM
KncnotoW, pasbasneHHoli 1:19. n nsmepsoT abcopbLmio B COOTBETCTBUM € 5.4.

Macca megm B rpaflyMpoBOYHbIX pacTBopax ykasaHa B 5.3.2.

5.3.5 [InA nocTpoeHus rpaflyMpoBoYHOro rpadmka 5 npyu onpegeneHnm mMaccosoli 40N Meau CBbllle
0.50 % B MepHble ko166l BMecTumocTblo 100 cm3nepeHocAT0.5; 1.0; 2.0; 3.0; 4.0 n5.0 cm3pacTteopa b. BogHy
13 KONG C PpacCTBOPOM KOHTPO/ILHOTO OMbITa PAcTBOpP, COAEPXallnii Mefb, He NPUAUBAIOT, AOBOAST A0 METKN
a30THOM KMcnoTol, pazbaBneHHoi 1:19, n nuamepsitoT abcopobLuio B COOTBETCTBUM C 5.4.

Macca mefu B rpailyupoBOYHbIX pacTBopax ykasaHa B 5.3.2.

5.4 TpoBsepeHne aHannsa

HaBecky npobbl Maccoit B COOTBETCTBUU € TabauLel 3 noMeLLatoT B CTakaH MU KOGy BMECTUMOCTbIO
250 cm3.

Ta6nuya 3 — Ycnosusa NOATOTOBKM pacTBopa npoobl

[lnanasoH maccoBbIx gonei O61beM anvMKBOTHOM YacTu Homep rpagyvpoBO4HOro
Macca HaBecku npobebl, r
Mean. % pacTtBopa, cM3 (padvka
OT1 0.0002 go 0.002 BkAMOY. 5.000 Becb pacTtBop 1
Ce. 0.0020 B 0.010 B 3.000 To xe 2
B 0.010 B 0.05 B 1.000 B 3
B 0.05 B 0.50 B 1.000 10 4
B 0.50 B 2.00 B 1.000 10/100/20 5

Hasecky npo6bl maccoii 3.000 nnm 5.000 r pacTBOpSAOT Npy HarpeBaHun B o6beme ot 50 fo 60 cm3as3oT-
HOli KMcnoTbl, pa3basneHHol 1:1, HaBecky maccoit 1,000 r pacTBOpSOT Npy HarpeBaHny B o6beme oT 15 a0
20 cm3a30THOI KncnoThbl, pazbasneHHoi 1:1. ynapusatoT o o6bema ot 1540 20 cm3mnnoTt 540 7 cm3 nepeHo-
CAT B MEPHYI0 KONI6Y BMeCTUMOCTbI0 100 cM3, oxnaxaalT U ,0BOAAT A0 METKU AUCTUI/IMPOBAHHOWK BOAOIA.
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Mpu maccoBoii gone meam cebilwe 0.050 % B MepHyto KO/16y BMeCcTUMOCTbio 100 cM3nepeHoCAT anmkBoT-
HYl0 YacTb pacTBopa Npobbl 06BLEMOM B COOTBETCTBUM C Tabnuueii 3 1 40BOAST A0 METKM a30THOM KMCNOTOW,
pasbaBneHHoin 1:19.

Abcopbuuto pacTBopa npobbl 1 rpagynpoBOYHbIX PACTBOPOB NPV AMHE BOMHbI 324.7 HM W LLMPUHE LWenn
He 6onee 0.4 HM U3MepPAIOT He MeHee [BYX pas. NnocnefoBaTelbHO Pacnblss UX B NNaMeHu aueTnieH—Bo3-
JyX. NPOMbIBAIOT pacnblINTENIbHYI0 CUCTEMY AUCTUNIMPOBAHHON BOAON, MPOBEPSAIOT HY/IEBYIO TOYKY U
CTabuNbHOCTb rpaslyMpoBOYHOro rpadmka. s npoBepkn HyneBoi TOUKM UCNOb3YIOT PACTBOP COOTBETCTBY-
lOLLLEero KOHTPO/IbHOrO ONbITa, NOArOTOB/IEHHbIV B COOTBETCTBUM € 5.3.

Mo 3HayeHusim abcopbuun rpagynpoBOYHbIX PACTBOPOB U COOTBETCTBYIOLMM M MaccaM Meaun CTposT
rpagyvpoBOYHbIl rpadomK.

Mo 3HaueHuto abcopbummn pacteopa NPobbl HAXOAAT Maccy MeAu Nno rpagympoBOYHOMY rpadnky.

5.5 O6paboTka pe3ynbTaToB aHanmsa
MaccoByto fonto Meaun B Npo6e X. %. BbIUMCAAT No hopmyne:

X = mM"K 100, (2)
M

roe Mx — macca meau B pactBope npoobl, T.
K — koadhchmumeHT pasbasneHns pactsopa npoobl;
M — macca HaBecku Npoosl, T.

5.6 KOHTpO/iIb TOYHOCTU aHanusa

KOHTpONb TOYHOCTM pe3ynbTaToB aHanu3a ocywectsngaoT no FOCT 13047.1.
HopmatuBbl KOHTPONA NpeuusnoHHoCcTH (Npegesnbl NOBTOPAEMOCTU Y BOCNPOU3BOAUMOCTH) U NokKasa-
TeNb KOHTPONA TOYHOCTU (paclimpeHHas HeonpeaeeHHOCTb) pe3yNbTaToB aHan3a npuBefeHbl B Tabnuue 2.
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Bubnuorpadus

TY 6-09-3901—75  CsuHua (Il) guatungutmokapbamar

TY 6-09-1181—89  bymara nsaukatopHas yHusepcasbHasa ansa onpegenenunsa pH 1—10 n 7— 14
F®X. ctatbst 160 Xnopodopm thapmakoneiiHblii

TY 6-09-1678—95* ®unbTpbl 06€330/1€eHHbIE (6enas, KpacHas, CUHAS NeHTbI)

MCO 1348—2007 CO cocTaBa okcuga Hukens (komnnekt OKH)

ctByeTHa T ntopun nickow nm.
* [leiicTByeT Ha Te 0 Poccuiickoit deaepal
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YK 669.24/.25:543.06:006.354 MKC 77.120.40

KntoueBble c/ioBa, HUKeNb, KOGanbT, Medb, XMMUUYECKUIA aHanu3, MaccoBas [0Ms, CPeAcTBa W3MEPEHWU,
pacTBop, peakTus, Npoba, rpagyMpoBOYHbIil rpadvk, pesynbTaTt aHannsa, HopMaTUBbl KOHTPONS

Pepaktop I.B. 30ToOBa
TexHuyeckuii pegaktop B.K Mpycakosa
Koppektop M.C. Kabawooa

KomnbioTepHas BepcTka W.J1. Hanelikunoi

CpaHo B Habop 17.09.2015. MoanucaHo B nevyatb 08 10.2015. dopmaT 60<84"E. FapHutypa Apuan
Yen. ney. n. 1.40. Yu.-u3g. n.0.95. Tupax 34 a3x3. 3ak 3242.
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