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MpeancnoBune

Llenu, ocHOBHBIE MPUHLMMEI U NOPAAOK NpoBeAeHUs paboT No MeXrocyaapcTBeHHOW cTaHaapTU3auum
yctaHoBneHbl FOCT 1.0—92 «MexrocyaapcTBeHHas cuctema ctaHaapTusaumMn. OCHOBHbIE MOMNOXEHUA» U
FOCT 1.2—2009 «MexrocyaapcTBeHHaa cuctema craHgaptusaumn. CTaHaapTbl MeXrocyAapCTBEHHbIE,
npasuna U pekoMeHaauun rno MeXrocyaapcTBeHHOW cTanfapTusauuu. MpasBuna paspaboTku, NPUHATUA,
npuMeHeHusi, 0OHOBNEHWS U OTMEHBI»

CBeaeHus o cTaHAapTe

1 PASPABOTAH mexrocyaapCTBeHHbIMU TEXHUYECKMMU KoMUTETamMK o cTtaHaapTusaumm MTK 501
«Hukenb» nMTK 502 «KobanbT»

2 BHECEH ®eaeparbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio U MeTponorumn (PoccTan-
AapT)

3 MPUHAT MexrocyaapcTBeHHbLIM COBETOM MO CTaHAapTU3auun, MEeTporiorMM U ceptudpmkaumm
(npoTokon ot 20 okTa6ps 2014 r. Ne 71-)

3a npuHATNE NPOronocoBanu:

KpaTKOG HauMeHOBaHue CTpaHbl KO,E[ CTpaHbl CoxpaLueHHoe HauMeHOoBaHWE HaUWOHANbHOIO opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHaapTu3aumm
AsepbangxaH AZ A3acrangapt

ApmMeHus AM MuHakoHomukun Pecnybnukn Apmenus
Benapycb BY loccrangapT Pecny6nvkv benapyck
Ipyausi GE pyscTaHgapt

KasaxcraH KZ loccrangapT Pecny6nvkv Kasaxctan
Knpruaums KG Kbipreisctangapt

Poccus RU Poccrangapt

TamgKUKUCTaH TJ TagxXukcTaHgapT

Ya6ekncTaH uz YacraHgapt

4 lMpukasom PegeparnbHOro areHTCTBa No TEXHUYECKOMY PErysIMpoBaHuio M METPOSOrnU OT 24 UioHS
2015 r. Ne 816-cT MexrocyaapcteeHHbIM cTaHgapT FTOCT 13047.10—2014 BBeaeH B AeUCTBUE B KayecTBe
HauwnoHanbHoro ctaHaapTta Poccuinckon Peagepaumm ¢ 1 aHBapsa 2016 .

5 BSAMEHTOCT 13047.10—2002

UHpopmayus 06 UsMeHeHUsIX K HacmosiueMy crmaHoapmy rmybrukyemcs 8 exxe200HOM UHOpMayUOH-
HOM yKkasamere « HayuoHarnbHbie cmaHOapmbl», a MeKCM USMEHEHUU U IONpagoK — 8 eXXeMeCAYHOM UHpOp-
MalyUOHHOM yKa3zamere «HauuoHanbHble cmaHOapmebiy». B cnydae nepecmompa (3ameHbl) uinu ommeHsb!
Hacmosiweao cmaHOapma coomeemcmeyiouiee ysedomiieHue bydem oOrybruUKO8aHO 8 exeMecsiYHOM
UHOpMaUyUOHHOM yKasamene «HayuoHanbHbie cmaHdapmel»y. Coomeemcemeyrowast UHghopmayus, yse-
OomnieHue umeKcmbi pa3meuw,alomces makxe 6 UHGhopMayUoHHOU cucmeme obue2o rofib308aHuUss — Ha oghu-
yuarnsHoM calime PedepalnibHO20 a2eHMcmea 10 MexXHUYECKOMY peayniuposaHuio U Memporsoauu e cemu
UrmepHem

© CtaHaaptuHgopm, 2015

B Poccuiickon ®eaepauum HacToALLMIA cTaHAAPT He MOXeT ObITb NOMHOCTBHO UM YaCTUYHO BOCNPOU3Be-
OeH, TUPaXXMPOBaH U pacnpocTpaHeH B kayecTBe oduumnanbHoro nsgaHna 6es paspelueHus ®egepanbHoro
areHTcTBea no TeXHU4YeCKoMy perynmpoBaHuio 1 MeTponormm
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M E X T OCVYAOAPCTUBEHHUB # C TAHAAPT

HUKEIb. KOBANbT
MeToakl onpegenexHnsa meau

Nickel. Cobalt. Methods for determination of copper

DaTta BBeaenHna — 2016—01—01

1 O6nactb npUMMeHeHus

HacTosawmn ctangapT ycraHaBnueaeT cnekTpodoToMeTpUIeckuini U aToMHO-abcopbLMOHHbIA MeToAbl
onpeaeneHusa Mmeau (Npu Mmaccosoi gone meau ot 0,0002 % no 2,0 %) B nepuyHOM Hukene no FOCT 849, Huke-
nesoM nopotuke no FOCT 9722, kobanbTe no FOCT 123 u kobansToBoM nopotuke no FOCT 9721. B kayecTBe
apbuTpaxHOro MeToaa Ucnosnb3yeTcs aToMHO-a6copOLUMOHHbIN MeTof,.

2 HopmaTuBHbIe CCbINKU

B HacTosawem cTaHaapTe UCMoNb3oBaHbl HOPMaTUBHBIE CChINIKU Ha crefylolme CTaHAapThl:
FOCT 123—2008 KobanbT. TexHu4eckue ycnosus

FOCT 849—2008 Hukenb NepBUYHEIA. TeXHUYECKUe yCnoBust

FOCT 859—2001 Meab. Mapku

FOCT 3760—79 PeakTuBbl. AMMUaKk BOAHBIA. TexHn4eckue ycnosus

FOCT 4328—77 PeakTuBbl. HaTpusi ruapookmck. TexHNYecKkne ycnosust

FOCT 4461—77 PeakTuBbl. Kucnota azoTHasi. TexHuyeckme ycrnoBus

FOCT 5457—75 AueTuUneH pacTBOPEHHEIN U razoobpasHblil TEXHUYECKUIA. TeXHUYecKne yCnosus
FOCT 5845—79 PeakTuBbl. Kanuii-HaTpuin BUHHOKUCIBIA 4-BOAHbIA. TEXHUYECKNE YCNOBUS
FOCT 9721—79 NopoLok kobanbToBbIA. TeXHUYeCKNe yCoBus

FOCT 9722—97 NopolUoK H1KeneBbIN. TexHUYecKe ycnosus

FOCT 11125—84 Kucnota asoTHas 0co60i YMCcTOThl. TEXHUYECKUNE YCIIOBUSA

FOCT 13047.1—2014 Hukenb. KobanbT. Obwme TpeboBaHus K MeTo4am aHanmaa

FOCT 20015—88 Xnopodopm. TexHU4ecKkre ycrosusi

FOCT 24147—80 AMMMaK BoaHbIA 0COBOM YNCTOTLI. TeXHUYEeCcKNe YCroBus

Mpwum™edaHu e — lNpy NONb30BaHUM HACTOSAILMM CTaHAAPTOM LenecoobpasHo NpoBepuThL AeNCTBUE CCbINoY-
HbIX CTaHOApPTOB B WHGOPMAaUMOHHON cucTeme o6Liero nonb3oBaHusi —Ha oduumaneHoMm calite degepanbHOro
areHTCTBa N0 TEXHMYECKOMY PEeryniMpoBaHunio U METPONOrn B ceTu VIHTepHEeT Unu no exerogHoMy UHMOpMaLnoHHOMY
ykasarenio «HauvoHanbHble CTaHAAPTHI», KOTOPbIV ONYBNUKOBAH MO COCTOSHUIO Ha 1 AHBaPA TEKYLLEro roaa, 1 no Bbimyc-
KaM eXXeMeCsHHOro MHPOPMaLMOHHOTO ykasaTens « HaunoHansHble cTaHaapThl» 3a TeKyLWmI rod. Ecnv cebinoyHbIn cTauH-
AapT 3aMeHeH (M3MEHEH), TO NPV NOMb30BaHWU HACTOSALWUM CTaHAAPTOM CreyeT PyKOBOACTBOBATLCS 3aMEHSIOWMUM
(n3MeHeHHbIM) cTaHdapToM. Ecnuv cebinoynbivi cTaHAapT OTMeHeH 6e3 3ameHbl, TO MONOXeHUe, B KOTOPOM AaHa Ceblfika Ha
Hero, NPYMEHSETCS B HYaCTK, He 3aTparnBaloLLen 3Ty CCbIrKy.

3 O6wue TpeboBaHUA N TpeboBaHUA GezonacHOCTU

O6wue TpeboBaHNS K METOAAM aHanNn3a, Ka4yecTBY UCMONbL3yeMOo AUCTUMNNMPOBAHHON BoAb! 1 nabopa-
TOpHOW nocyakl 1 TpeboBaHNna 6e3onacHOCTU Npu npoeeaeHnn pabot — no FOCT 13047.1.

W3panne opnumnanoHoe
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4 CnexTpothOoTOMETPUUYECKUIA MEeTOoL

4.1 MeToa aHanusa

MeToa ocHOBaH Ha U3MEPEHUM CBETOMOIMOLIEHUS NPU AnNnHe BOMHbI 435 HM pacTBopa KOMMNEKCHOro
coeiMHeHns Mean ¢ aMaTunauTruokap6amaTom, akcTparmpyemoro xrnopodopmom npu pH 3—4.

4.2 CpepcrBa U3IMepeHUin, BcnoMorarenbHble ychoﬁcTBa, MaTtepuanbl, peaktTuBbl U pacTBOpPbLI

CnektpodoTomeTp nnu oToanekTpokonopumMeTp, obecneunsaiolimi NpoBeaeHne U3MepeHnia B ana-
nasoHe AnvH BonH oT 420 o 450 Hm.

Kucnota asoTtHast no FOCT 4461, npn HeobxoAUMOCTU ounLLeHHas neperoHkoid, unu no FOCT 11125,
pasbasneHHasi 1:1, 1:9u1 1:19.

Ammuak BogHbii no FTOCT 3760, npu HeobxoanmocTu ouneHHbIn, unu no FOCT 24147, pas6aeneH-
Hbi 1:11 1:9.

Hatpua ruapookuck no FOCT 4328, pacTBop MaccoBon koHueHTpauun 0,1 ricm3.

Kanuit-HaTpuin BUHHOKUCTIbIN 4-BoaHbI o FOCT 5845, pacTBop MaccoBom koHUeHTpauun 0,1 r/iem3.

CauHua auatunautuokap6amart no [1], pacTeop Maccosoi koHueHTpauum 0,0001 r/ecm3 B xnopodopme.

Bymara nHamkaTopHas yHuBepcanbHas no [2].

Xnopocopm no FTOCT 20015 unu hapmakonenHoiia no [3].

Meab no FOCT 859.

PacTBopbl Mean U3BECTHOW KOHLLeHTpaLuW.

PacTBop A mMaccoBoi1 koHUueHTpauuu mean 0,001 r/cm3 roToeAT crneayolimMm obpasoM: HaBecky Meau
maccoi 1,0000 r noMeLLatoT B cTakaH unun konby BMecTUMOCTbio 250 cm3, npunueatoT oT 15 o 20 cm3 azoTHoi
KMCnoThl, pazbaBneHHon 1:1, pacTBOPAOT NPU HAarpeBaHUK, KUNATAT 2—3 MUH, OXNAXAA0T, NEPEHOCAT B Mep-
Hyto kon6y BMecTuMocTbto 1000 cm® 1 JOBOAAT A0 METKU AUCTUNNNPOBAHHO BOAOIA.

Pacteop b maccoBolt koHUeHTpauun mean 0,0001 r/cm roToBAT cnegytowm o6pasom: B MepHyH konoy
BmecTumocTbio 100 cm® neperocaT 10 cm3 pacTeopa A 1 40BOAAT A0 METKMN a30THON KUCNOTOoN, pasbasneH-
Hol 1:19.

PacTeop B MmaccoBoii koHUeHTpauun mean 0,00001 r/ecm3 roToBT criefytolmmM o6pas3oM: B MepPHYIO KOJl-
6y BMecTuMocTbto 100 cm3 nepeHocaT 10 cM3 pacTeopa b u AoBoAAT A0 METKU AUCTUIIIMPOBaHHOW BOAOM.

PacTBop I" MaccoBoii koHUeHTpaumn meamn 0,000005 r/cm3 roToBAT cneyoLMm 06pa3oM: B MepHYHo Kon-
6y BmecTumocTbio 200 cm? nepeHocaT 10 cm® pactsopa b 1 A0BOAAT A0 METKU AUCTUNIIMPOBAHHOW BOAOMN.

4.3 MopgroToBka Kk aHanNU3y

4.3.1 [ns noctpoeHus rpagynpoBoYdHoro rpacduka 1 npy onpegeneHnM MaccoBon oM Meau He 6onee
0,03 % B AenuTenbHble BOPoHKM BMecTuMocTbio 100 cm3 nepeHocaT 0,5; 1,0;2,0;4,0; 6,0 18,0 cm® pacteopal,
npunusatoT oT 50 4o 60 cM3 AUCTUNNMPOBaHHOM BOAbI U Aanee NPOBOAAT aHar3 B COOTBETCTBUN C4.4.2.

Macca meau B rpaayuMpoBoUHbIX pacTBopax coctasnsieT 0,0000025; 0,0000050; 0,0000100; 0,0000200;
0,0000300 1 0,0000400 .

Mo 3HaYeHnsAM CBETOMOrMOLEeHNs rPafyMpoOBOYHBIX PACTBOPOB U COOTBETCTBYIOWMM UM MaccaMm Meau
CTPOAT rpaAyMpoBOYHbIN rpaduk 1 ¢ yueTOM 3HaYEHWs CBETOMOTTIOLEHNS FPagaynpoOBOYHOro pacTeopa, Noaro-
ToBMNeHHoro 6e3 BBeAeHUs pacTBOpa, CoAepXallero Mepb.

4.3.2 na nocTpoeHus rpagynpoBOYHOro rpaduka 2 npu onpeaeneHuM MaccoBo 40NM Mean CBbilwe
0,03 % B genuTenbHbIe BOPOHKU BMecTUMocTbio 100 cm? nepexocart 1,0; 2,0; 3,0; 5,0; 7,0 1 10,0 cm® pacTso-
pa B, npunueatoT o1 50 oo 60 cM® AUCTUNNMPOBaHHOMW BoAbl, 40GABMAOT MO KANMAM a30THYH KUCNOTY, pa3Gas-
neHHyio 1:9, unu ammuak, pasbaeneHHbld 1:1, go nonyyeHuss pH pactBopa 3—4 no yHuBepcanbHOWN
nHAMKaTopHoW bymare v Aanee NpoBOAAT aHan13 B COOTBETCTBUN C4.4.2.

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

Mo 3HaueHusAM cBETONOrNOLWEeHNs rPadyMpOBOYHBIX PACTBOPOB N COOTBETCTBYIOLMM UM MaccaMm meau
CTPOSAT rpafyMpOBOYHBIN rpaduK 2 C yue TOM 3HauYeHWsl CBETOMOTTIOLWEHNS FpagynpoBOYHOro pacTBopa, Noaro-
ToBneHHoro 6e3 BBeAeHUA pacTBopa, cCoaepXallero Mefb.

4.4 lNpoBeaeHue aHanusa

4.4.1 Hasecky npobbl Mmaccol B COOTBETCTBUM € Tabnuuen 1 nomewatoT B cTakaH unu konby BMecTu-
MOCTblo 250 cm3.

2
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Ta6bnuya 1— YcnoBusi NOAroTOBKM pacTBopa npobsbl

[duanasoH maccosblix gonen meau, % Macca HaBecku npo6bl, © Obuem a"MKBOTHOM;aCTM Homep rpanyuposouoro
pactBopa, cMm rpacuka
Ot 0,0002 go 0,0020 Bkniou. 2,000 Becb pacTeop 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 Ao 40 cm3 a3o0THOW KMCNOTHLI, pasbaBneHHol 1:1, pacTBopAlOT Npu
HarpeBaHuu, ynapveatoT Ao ob6bema oT 5 ao 10 cm3, npunuearoT 20 cM® AUCTUNIIMPOBAHHON BOALI.

Mpu maccooli gone mean He 6ornee 0,008 % pacTBOpP NEPEHOCAT B AeNUTENbLHYIO BOPOHKY BMECTU-
MocTbio 100 cm3.

Mpu maccoeom gone meau ot 0,008 % Ao 0,300 % pacTBOp NEPEHOCAT B MEPHYIO KOJIBY BMECTUMOCTbIO
100 cm3, QOBOAAT A0 METKU AUCTUNNMPOBaHHOW BOAOW U OTGUPAlOT anUKBOTHYIO YacTb 06beMOM B COOT-
BETCTBUM C Tabnuueil 1 B AenuTenbHy0 BOPOHKY BMecTUMocTbto 100 cm3.

Honyckatotca gpyrue paszbasneHusa pacTBOpPOB NPW YCIOBUK, YTO Macca Meau B pacTBope, NOMeLLeHHOM
B AenuTenbHYl0 BOPOHKY, HAX0AWUTCA B NpeAenax Macc Mean rpagynpoBOYHbIX rpadrKoB, NOCTPOEHHBIX B
cooTBeTCTBUM C 4.3.

4.4.2 PacTBop B AenuTeNbHON BOPOHKE A0NMBAIOT AUCTUNNMPOBaHHOW Bodol Ao 50 cm3, no6asnsoT no
KannsM ammuak, pasbasneHHbIn 1:1, Unu asoTHyO KUCNOTY, pazbasneHHyo 1:9, ao nonydveHus pH pactBopa
B Npefdenax oT 3—4 Mo yHuBepcanbHoON nHaukaTopHoi Gymare, npunueatoT 10 cM3 pacTBOpa AM3TUNAUTUO-
kapbamaTa CBUHLA U BCTPSAXUBAIOT BOPOHKY 2 MUH.

OpraHnueckyto asy cnuearoT Yepes BOPOHKY C BaTHBIM TaMMOHOM, NPOMBITLIM X11opocdopMoM, B Mep-
Hyt0 KonBy BMecTUMOCTbI0 25 M3, K BogHoi chase npunueaioT 5 cM? pacTeopa anatunautuokapbamarta cBuHLA
N BCTPSAXUBAIOT BOPOHKY 1 MUH.

OpraHuyeckyto casy npucoeguHsIIoT K pacTBOPY B MepPHOM konbe, n3 BogHow hasbl NOBTOPSIKOT 3KCTPaK-
umto 5 cm® guatunguTuokapGamarta cBuHLA B TedeHne 30 ¢. QKCTpakumio MOBTOPSAIOT A0 Nnosy4veHus becuBeT-
HOI OpraHn4eckon caskl, crnusas opraHndeckue gasbl B Ty XKe MePHYI0 KoMDY, 1 U3MepSoT CBETOMNOTTOLEHWE
pacTBopa B COOTBETCTBUN C4.4.4.

4.4.3 Mpw aHanuse kobanbTa ¢ MaccoBoi gonen mean He 6onee 0,001 % opraHudeckyto dasy nocne
3KCTPaKkUMnM Meau guatungutuokapbamaTom cBrHLA cobupatoT B hapdopoByIo YallKy UM CTakaH BMeCTU-
mocTbio 100 cM® 1 BeINapuBatoT ocyXa Ha BoAsiHo! BaHe.

CyxoliocTaTokobpabaTbiBatoT 5 cM3 a30THOM KUCTOTHI, pasGaBneHHoi 1:1, v BbinapueatoT gocyxa. Conu
pacTBoOpsAOT BOoOBEMe 0T 3 10 5 cM3 a30THOM KUCMOThI, pasbaeneHHo 1:9, pacTBOp NepeHOCAT B AeNUTebHYI0
BOPOHKY BMeCTUMOocCTbio 100 cm3, AonuBatoT AMCTUNNMpoBaHHon Bodoi 4o 50 cm® 1 aanee npoBoasaT MoBTOp-
HYHO 3KCTPaKLMIO B COOTBETCTBUU C 4.4.2.

4.4 4 PacTtBopBMepHol konbe 4oBOAAT A0 MeTKM xnopodopmoM. Hepes 10 M1H nsmepsitoT CBeTOMOorno-
LileHWe pacTBopa Ha cnekTpodoToMeTpe Npu AnnHe BonHbl 435 HM nnu Ha poTO3NeKTpoKonopuMeTpe B ana-
nasoHe AnuH BomH oT 420 0o 450 HM, UCMOMb3yA B KaUeCTBe pacTBOpa CpaBHEHUS XITopodopM.

Mo 3HayeHmIo cBeTOMNOrOLLEeHUS pacTBopa NPobbl HAXOAAT Maccy Meau No rpagyupoBOYHOMY rpaduky.

4.5 O6paboTka pe3ynbTaToB aHanusa
Maccosyto gonto Mean B npobe X, %, BbiMMCAsOT no popmyne:

x=w.1oo, ()
M

roe M,, — macca meau B pacteope npobsl, r;
M, — macca Meau B pacTBope KOHTPOIMLHOMo ONbITa, T;
K — koadpduuneHT pazbasneHus pactsopa npobbl;
M — macca HaBecku npobl, T.

4.6 KoHTponb TOYHOCTU aHanusa

KoHTponb TOMHOCTU pe3ynbTaToB aHanu3a ocylectenstoT no FOCT 13047.1.
HopMmaTuBbl KOHTPOMSA NPELM3IUOHHOCTU (Npeaerbl NOBTOPSAEMOCTA U BOCMIPOU3BOAUMOCTI) 1 NoKasa-
Tenb KOHTPONA TOYHOCTU (pacluMpeHHas HeonpeaeneHHOCTb) pe3ybTaToB aHann3a npueeaeHbl B Tabnvue 2.

3
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Tabnwuuya 2— HopmaTBbl KOHTPOIS NPEUM3NOHHOCTH (Npeaerbl MOBTOPSEMOCTU U BOCMPOU3BOAMMOCTH) M NoKa3a-
TeNb KOHTPOISl TOYHOCTU (pacluMpeHHasi HeonpeaeNneHHOCTb) Pe3yrnbTaToB aHanu3a Npy AOBEPUTENBHON BEPOSITHOCTU

P=095

B npoueHTax

Mpenen nostopsiemoctu | Mpeaen NOBTOPSIEMOCTU Mpepen P
aclnpeHHas
Maccosas fonst menu (ans aByx pe3ynbratoB | (Ans Tpex pe3ynbraTos BOCNPOU3BOAUMOCTH HEONPEeENeHHOCTb
napannenbHbIX napannesibHbix (ans nsyx pesynbratos Uk=2)
onpeneneHui) r onpeneneHui) 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-aGCOpOLUMOHHLIN MeToA

5.1 MeTop aHanusa

MeTog ocHoBaH Ha N3MepeHn NOrnoLwWeHNa NP AnnHe BoNHbI 324,7 HM pe30HaHCHOro n3ny4vyeHua ato-

MamMmu megu, 05pa3nyIJJ,VIMI/ICF| B pedynbTaTte nnaMeHHON aTommusaumum npu pacnbifieHNn pacTeopa I'Ip06bl B
nnamMeHun aletTnneH—ao3ayx.

5.2 CpepcTBa U3MepeHUil, BCnoMoraTernbHbIe YCTPOMNCTBA, MaTepuanbl, peakTMBbLI U pacTBOpPbI

ATOMHO-abCcopPOLMOHHBIN CeKkTpoMeTp, obecneyvmBaroLLMii NpoBeAeHne U3MepPEHUA B NNaMeHn aLeTn-
neH—Bo3ayX.

Ilamna c nonbiM kKaToAoM Ansi Bo30yXaAeHUs crnekTpanbHOM IMHAM Meau.

AueTuneH razoobpasHblii no FTOCT 5457.

dunbTpbl 06e330neHHbIe No [4] unu gpyrue unbTpbl CpeaHEen MNITOTHOCTY.

Kucnota azoTtHaa no FOCT 4461, npyn Heo6xoAnMMOCTM ounLleHHast neperoHkoi, unu no FOCT 11125,
pasbaBneHHas 1:1, 1:91 1:19.

Mopowwok HukeneBsbI no FTOCT 9722 unu ctaHgapTHbIM 06pasel, cocTaBa HUKenNst, Hanpumep [5] ¢ npea-
BapuTenbHO YCTaHOBMEHHON (aTTeCTOBaHHOW) MaccoBon Aonei Mean He 6onee 0,0002 %.

KobanbT no FOCT 123 nnu ctaHgapTHEIN ob6pa3seL cocTaBa kobanbTa ¢ NpeABapuUTeNibHO yCTaHOBMNEH-
HOW (aTTecToBaHHOI) MaccoBon Aonein Meamn He 6onee 0,0002 %.

Meab no FOCT 859.

PacTBopbl Meaun M3BECTHOM KOHLEeHTpaLUN.

PacTtsop A MmaccoBoil koHUeHTpaLun mean 0,001 r/fem3 no 4.2.

Pacteop B maccoBol koHUeHTpaum1 mean 0,0001 r/cms no 4.2.

PacTBop B maccosoi koHueHTpaumu mean 0,00001 r/fem3 no 4.2,

5.3 NoparoTtoBka Kk aHanU3y

5.3.1 Ons nocTtpoeHus rpagynpoBoyHoro rpadurka 1 npu onpegeneHMn maccoBomr 4onm meamn He 6onee
0,0020 % HaBecku HMKeNeBOro NopoLka nnu kobansTta NMbo cTaHaapTHEIX 06pa3sLOB coCTaBa HUKeNs Unu
koBanbTa Maccoit 5,000 r nomellaloT B cTakaHbl U konbkl BMECTUMOCTbIo 250 cM3. Yncno HaBecok AOMKHO
COOTBETCTBOBATbL YMCY TOUEK rpadyMpoBOYHOIO rpadinka, BKITHOYas KOHTPOMbHbIA OMbIT.

HaBecku HUKeneBoro nopolka unu kobanbta nubo craHgapTHLIX 06pa3sLoB cocTaBa HUKENs Unn
kofGanbTa pacTBOPAOT NpU HarpesaHun B 06beMe oT 50 go 60 cm® a30THOM KUCTNOTLI, pasbaBneHHon 1:1, kuns-
TAT 2—3 MUH. Npun UCNoNb30BaHUN HUKENEBOro NopoLLKa pacTBop pUNbLTPYIOT Yepes hunbTp (KpacHasa unm
6enas neHTa), npeABapuUTENibHO MPOMbITLIA ABa-TPW pasa a3oTHOW KUCNOTOW, pazbasneHHon 1:9. dunbTp npo-
MbIBatOT ABa-TpW pasa AUCTUNNMPOBaHHON Bogon. PacTBopbl ynapueatoT Ao o6bema oT 15 go 20 cm3, npunu-
BatoT oT 50 Ao 60 cM® AUCTUNNNPOBAHHOM BOABI, HArPeBatoT A0 KUMEHUs, OXNaXKAakoT, NepeHoCAT B MepHbIe

4
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kon6bl BMecTumMocTbto 100 cm3, npunueatot 1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 cm? pacTeopa B. B konby ¢ pacTBopom
KOHTPOIbHOrO OMbiTa PacTBOP, codepXalnii Meab, He NPUANBaIOT, 4OBOAAT 40 METKN QUCTUNNMPOBaHHOWN
BOAOW 1 n3MepsitoT abcopbumto B cooTBeTCTBUN C 5.4.

Macca meau B rpagyvMpoBoYHEIX pacTeopax coctasnsieT 0,00001;0,00002; 0,00004; 0,00006; 0,00008 n
0,00010r.

5.3.2 [nsnocTpoeHusi rpagynpoBoYHOro rpadpuka 2 npu onpegeneHnn Maccosoin gonu megn ot 0,002 %
80 0,010 % HaBecku H1NKeNEBOro nopoLuka unu kobansTta NMbo cTaHaapTHLIX 06pa3LOB cocTaBa HUKenNs Unn
koBanbTa maccol 3,000 r noMeLLaoT B cTakaHbl Unu konbbl BMecTumocTbio 250 cm3. Yucno HaBecok A0MKHO
COOTBETCTBOBATL YUCITY TOUEK FPagyMpOBOYHOIO rpadmka, BKITHOYas KOHTPOMbHBIA OMbIT.

HaBeckn Hukeneeoro nopolka unv kobanbTa nNMbo cTaHOAapTHbIX 06pasLoB cocTaBa HUKENs win
koBanbTa pacTBOPSIOT B COOTBETCTBUM C 5.3.1, NepeHOCsT pacTBOpLI B MepHble Konbbl BMecTUMocTbo 100 cm®
nnpunueatot0,5; 1,0;2,0; 3,0;4,0 15,0 cm3 pacteopa b. B ogHy 13 konG ¢ pacTBOPOM KOHTPOSBHOO ONbITa pac-
TBOP, coaepXalluin Meab, He NPUNNBatoT, AOBOAAT A0 METKM a30THOW KUCMOTOW, pazbasneHHon 1:19, n name-
psitoT abcopbLuio B cOOTBETCTBUN C 5.4.

Macca mean B rpagyMpoBoYHbIX pacTBopax cocTtasnseTt 0,00005; 0,00010; 0,00020; 0,00030; 0,00040 v
0,00050r.

5.3.3 [nsnocTpoeHus rpagymMpoBoYHoro rpacuka 3 npuonpeaeneHnn maccosoi gonmmegnot 0,01 %
80 0,05 % HaBecku HUKeNEeBOro nopollka Unn kobanbta NMbo cTaHAapPTHBIX 06pa3sLOB cocTaBa HUKENS UNn
koBanbTa maccoi 1,000 r noMeLLaloT B cTakaHbl UNv Konbbl BMecTUMOCThIo 250 cm3. Yucno HaBecok A40MKHO
COOTBETCTBOBATL YUCIY TOYEK FPagynMpoBOYHOro rpaduka, BKIYas KOHTPOMbHBIN OMbIT.

HaBeckn HukeneBoro nopolwka unv koGanbTa nMbo cTaHAapTHbIX o6pasLoB cocTaBa HUKenst unu
kobanbTa pacTeopAOT B 06beMe 0T 15 A0 20 cM3 a30THOWM KMCNOThI, pasbaeneHHol 1:1, B cooTeeTcTBUM C 5.3.1,
NepeHOCAT pacTBOPLI B MepHble konbbl BMecTumMocTbio 100 cm® n npunueatoT 0,5; 1,0; 2,0; 3,0; 4,0 n 5,0 cm3
pacteopa B. B ogHy 13 konb ¢ pacTBOPOM KOHTPOSIBLHOTO ONbITa PacTBOP, COAEPKALLMIA Meab, He NPUANBaIOT,
O0BOOAT 40 MEeTKM a30THOM KACMOTOoN, pasbasneHHom 1:19, nuamepsatoT abcopbuuto B cooTBeTCTBUN C 5.4,

Macca mean B rpagyvpoBOYHbIX pacTBopax ykazaHa B 5.3.2.

5.3.4 [ns nocTpoeHus rpagdynpoBoyHoro rpaduka 4 npu onpegeneHn Maccoson aonu meau ot 0,05 %
A0 0,50 % B MepHble konBbl BMecTUMocTbto 100 cm® nepeHocaT no 10 cm3 pacTBopa KOHTPONBLHOrC OMbITa, NoA-
rOTOBMNEHHOTO B cOOTBETCTBUM C 5.3.3, unpunueatoT0,5;1,0;2,0; 3,0; 4,01 5,0 cm3pacTeopab. BogHynakoné ¢
pacTBOPOM KOHTPOMbHOIO ONblTa PacTBop, COAEPXKaluMin Meab, He NPUNBaoT, 4OBOAAT A0 METKU a30THOMN
KUCMNOTOWN, pa3basneHHon 1:19, n usmepstoT abcopbuuio B cooTBETCTBUN C 5.4,

Macca meau B rpagynpoBOYHbIX pacTBopax ykasaHa B 5.3.2.

5.3.5 [na nocTpoeHns rpagynpoBOYHOro rpaduka 5 npu onpegeneHnM MaccoBoi 40NN Mean CBbille
0,50 % B MepHble kon6bl BMecTUMocTbH 100 cm3 nepeHocar 0,5; 1,0; 2,0; 3,0; 4,0 5,0 cm® pacTeopa B. B oaHy
13 Konb ¢ pacTBOPOM KOHTPOSBLHOMO OMbITa PacTBOP, coAepXawmin Meab, He NPUIBAIOT, JOBOAAT A0 METKU
a30THON KMcnoToi, pazbasneHHon 1:19, n nsamepsT abcopbLuto B cooTBETCTBUU C 5.4.

Macca meau B rpagynpoBOYHbIX pacTBopax ykasaHaB5.3.2.

5.4 MNpoBeaeHue aHanusa

Hagecky npo6bl Maccoi B COOTBETCTBUM C TaBnuLen 3 NnoMeLlatoT B cTakaH unm konby BMecTUMOCTbIO
250 cm®.

Ta6nwuya 3— Ycnosusi noaroToBKW pacTBopa npobsl

Awnana3soH MaCC(?)BbIX none Macca Haseckyt npoel, © Ob6bem anmxsomoﬁsqacm Homep rpagyupoBoyHoro
veau, % pacTtBopa, cm rpacuka
Ot 0,0002 go 0,002 Bknioy. 5,000 Becb pacteop 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

Haecky npobbl maccoin 3,000 unu 5,000 r pacTeopAoT Npu HarpeBaHun B 06bemMe oT 50 go 60 cm? a3oT-
HOW KUCnoThLI, pasbasneHHol 1:1, HaBecky Maccoii 1,000 r pacTBOpPSAIOT NpU HarpesaHun B o6beme ot 15 ao
20 cmB a30THO KUCMOThI, pasbasneHHoi 1:1, ynapusatoT ao o6bema oT 15 80 20 cm3 unm ot 5 4o 7 cm3, nepeHo-
CAT B MepHyto konby BMecTUMocThio 100 cM3, oxnaxaatoT v 4oBoAAaT 40 METKU AUCTUNNNPOBAHHOM BOJON.
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Mpu Maccosol aone Meau cabiwwe 0,050 % B MepHyto konby BMecTUMocTbio 100 cM3 nepeHocAT anuMKeoT-
HYI0 YacTb pacTBopa Npobbl 06LEMOM B COOTBETCTBUN C Tabnuuei 3 u 4oBOAAT A0 METKU a30THOWN KUCNOTOM,
pasbasneHHon 1:19.

ABcopbLnio pacTBopa NPobbl U rpagynpoBOYHBIX PACTBOPOB NPU ASNIMHE BOMHbI 324,7 HM U LWUMPUHE Wenu
He 6onee 0,4 HM U3MEPSIIOT He MeHee ABYX pas, NocneaoBaTeNbHO pacnbifss UX B NNIaMeHn aLeTUneH—eo3-
AYX, MPOMbLIBAIOT PAaCMbLIIUTENbHYI0 CUCTeMY AUCTUNNUPOBaHHOW BOAOW, NPOBEPSIOT HYMEBYIO TOUKY U
cTabuUnbHOCTL rpagynpoBoYHOro rpaduka. Jna nposepku HyNeBoi TOUKM UCTIONb3YHOT PacTBOP COOTBETCTBY-
tOLLEro KOHTPOBHOro ONbiTa, NOArOTOBSIEHHLIN B COOTBETCTBUM € 5.3.

Mo 3HaueHnsim abcopbuum rpagyMpPOBOYHLIX PACTBOPOB U COOTBETCTBYHOLUMM UM MaccaM Meau CTPoAT
rpagynpoBOYHBIN rpaduk.

Mo 3HaveHno abcopbumm pacTsopa Npobbl HAXOAAT Maccy Mean No rpagypoBoYHOMY rpaduky.

5.5 O6paboTka pe3ynLTaToOB aHanNu3a

MaccoByto gonto megu B npobe X, %, BbluncnsioT no hopmyne:

X:M -100, (2)
M

roe M,, — macca Meaim B pacTBope npobbl, T;
K — koahduumeHT pasbasneHus pacTeopa npobbl;
M — macca HaBecku Npobdbl, T.

5.6 KoHTponb TOYHOCTU aHanu3a

KoHTponb TOMHOCTU pesynbTaToB aHanusa ocywectenaoT no FOCT 13047.1.
HopmaTuBbl KOHTPONS NPELU3UOHHOCTU (Npeaentl NOBTOPAEMOCTU U BOCNPON3BOAUMOCTIN) U NoKasa-
Telb KOHTPOIA TOYHOCTU (pacluMpeHHas HeornpeAeNneHHOCTb) pesynbTaToB aHanu3a npueeaeHs B Tabnuue 2.
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Bu6nuorpadusn

[1] TY 6-09-3901—75 CewuHua (Il) gusTunamtmokapbamar

[2] TY6-09-1181—89 bymara uHgmnkaTopHas yHuBepcansHas ansa onpegenenmna pH 1—10umn 7—14
[3] T® X, cratbsn 160 Xnopogopm chapmMakonenHbli

[4] TY 6-09-1678—95* dunbTpbl 06e330neHHbIe (Genas, kpacHas, CUHASI NEHTbI)

[5] MCO 1348—2007  CO cocrtaBa okcuaa Hukensi (komnnekt OKH)

MCTBYET Ha TeppUTOpUn nrickon den LUnn.
* [encTBYeT Ha Te| 0 Poccuiickon depepa



rocT 13047.10—2014

YK 669.24/.25:543.06:006.354 MKC 77.120.40

Kntoyesble crosa: HWKenb, KoBanbT, Mefdb, XUMUYECKA aHanmns, maccoBas [A0Ms, CPeAcTBa U3MEpPeHW,
pacTeop, peakTus, npoba, rpagynpoBOYHbIA rpacbuk, peaynbTaT aHanmsa, HopMaTyBbl KOHTPOmS
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