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MpeancnoBue

Llenu, ocHoBHbIE NPUHLUMBI M OCHOBHOM NOPSIAOK MPOBeAeHNA paboT Mo MeXrocyAapCcTBEHHON cTaHdap-
Tusauum yctaHosneHbl FOCT 1.0—92 «MexrocygapctseHHas cuctema ctaHgapTusaunn. OCHOBHbLIE NOSoXe-
Husi» 1M TOCT 1.2—2009 «MexrocygapctBeHHass cucTtema  cTangaptusauun. CraHaapThl
MeXrocyaapcTBeHHble, Npasuna u pekoMeHaaumnm no MexrocyapcTBeHHON cTaHgapTusaumu. Npasuna pas-
paboTKN, NPUHATUS, NPUMEHEHWS, 0GHOBMEHWS 1 OTMEHbI»

CBeaeHUA o cTaHgapTe

1 PASBPABOTAH MexrocygapCTBeHHbIMU TEXHUYECKMMU KOMUTETAMK MO cTaHAapTusauun MTK 501
«Hukenb» nMTK 502 «KobanbT»

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHNYECKOMY perynuposaHuto n metponorun (Pocctan-
AapT)

3 NPUHAT MexrocyaapcTBEeHHBEIM COBETOM MO cTaHAapTM3auun, MeTponorin 1 ceptudmkauum (npo-
Tokon ot 20 okTsi6psi 2014 r. Ne 71-I1)

3a npuHaATUe Nporonocosanu:

KpaTkoe HaMmeHoBaHWe CTpaHbl Kog cTpaHsbl CokpalleHHOe HarMeHOBaHWe HaUWOHANbHOIoO opraHa
no MK (UCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHpapTusaunn

AsepbangxkaH AZ AscTaHgapT
ApmeHus AM MuHakoHoMuKkn Pecnybnukn Apmenus
Benapycb BY loccranpgapt Pecny6nvkv benapyce
Ipy3us GE [pyscTraHgapT
KasaxcTtaH KZ loccranpgapt Pecny6nvku Kasaxcran
Knpruaus KG Kelproisctangapt
Poccus RU Poccrangapt
TampKkukncTaH TJ TapKukcTanaapT
Ya6ekuctaH uz Y3acraHgapT

4 MMpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PETyNMPOBaHUIO U METPOSOrMN OT 24 NIOHS
2015r. Ne816-cT MexrocyaapcTeeHHbl cTanaapT FOCT 13047.5—2014 BBeaeH B AeCTBUE B Ka4ecTBe HaLu-
OHanbHoro ctaHaapTa Poccuiickoin Peaepaumm ¢ 1 aHBapa 2016 .

5 BSAMEH INOCT 13047.5—2002

UHbopmayusi 06 usMeHeHUsIX K HacmosiueMy cmarHdapmy rnybrukyemcsi 8 exxe200HoM UHbOpMayUOH-
HoM ykasamerne « HayuoHarbHble cmaHdapmely, a meKcm U3MEHEeHUU U ronpasoK — 8 eXXeMeCAYHOM UHGhop-
MalUUuoHHOM yKasamere «HayuoHarnbHble cmaHO0apmbl». B cniyyae nepecmompa (3ameHbl) unu ommeHs!
Hacmosiweeo cmaHOapma coomeemcmeyiouiee ysedomneHue bGydem oOnybIUKOBAHO & €XeMeCSYHOM
UHbopMayUOHHOM yKasamene «HayuoHarbHbie cmaHdapmbly. Coomeememsyrowast UHgopmayus, yse-
domMneHue umeKcmbi pa3Meuw,alomces makxe 8 UHghopMmayUuoHHOU cucmeme obue20 ronb308aHUs — Ha oghu-
UuansHoMm calime ®edepallbHO20 azeHMcemea 1o MexXHUYECKOMy peayruposaHuilo U Memposioauu 8 cemu
UnmepHem

© CraHaapTuHdpopm, 2015

B Poccuiickoii degepaunmn HacTosLMIA CTaHAapT He MOXET ObITb MOMHOCTbIO UMW YaCTUYHO BOCMPOU3Be-
OeH, TUPaXXMpoBaH U pacnpocTpaHeH B kayecTBe ocduumnanbHoro usaaHusa 6es paspeweHus ®egepanbHoro
areHTCcTea no TexHn4eckomy perynupoBaHuio 1 METpOoIormm
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M E XTITOGCY AP CTBETHTHUbB H C TAHQAAPT

HUKEIb. KOBANbT
MeToabl onpeaeneHus HUKeNA B ko6anbTe

Nickel. Cobalt. Methods for determination of nickel in cobalt

Darta BBegeHna — 2016—01—01

1 O6nacTb NPMMeHeHunsA

HacTtoswunin ctaHgapT ycTaHaBnuBaeT cnekTpooTOMETPUYECKNA U aTOMHO-abCoOpOLIMOHHBIN MeToAbI
onpegenenus Hikens (Mpu Maccosoi gone Hukensi ot 0,0010 % o 0,60 %) B kobanbTe no FTOCT 123 nkobanb-
ToBOM nopotuke no FOCT 9721. B kauecTBe apbutpaxxHOro MeToaa UCnonb3yeTcst aToMHO-abcopbUMOHHbIN
MeToA.

2 HopmaTtTuBHbIe CCbINKU

B HacTosLeM cTaHdapTe UCMOSb30BaHbl HOPMAaTUBHBIE CChINIKN Ha criedytoLlue cTaHaapThl:
FOCT 83—79 PeakTtubl. Hatpuin yrnekucnblin. TexHuYeckne ycrosusi

FOCT 123—2008 KobanbT. TexHuyeckve ycrnosus

FOCT 849—2008 Hwukenb nepBuYHbIA. TeXHUYeCKMe yCroBns

FOCT 3118—77 PeakTuBbl. Kucrnota consiHas. TexHn4eckme ycrnosusi

FOCT 3760—79 PeakTuebl. AMMUaK BOAHbIN. TexHuueckne ycrosus

FOCT 3773—72 PeakTuBbl. AMMOHWUIA XITOPUCTBIR. TeXHUYeckune ycnosusi

FOCT 4204—77 PeakTusbl. Kucnota cepHas. TexHA4YecKkMe ycnosus

FOCT 4328—77 PeakTuBbl. Hatpus rugpooknce. TexHuueckue ycrosus

FOCT 4461—77 PeakTusbl. Kucnota asotHas. TexHuyeckune ycrosus

FOCT 5457—75 AueTuneH pacTBOpPEHHbIN 1 razoobpasHblil TEXHUYECKUIA. TeXHUYECKUE YCNoBUA
FOCT 5828—77 Peaktusbl. QMeTUNrNNOKCUM. TEXHUYECKME YCIIOBUS

FOCT 5845—79 PeakTusbl. Kanuin-HaTpuii BAHHOKUCTIBIA 4-BOAHBIA. TEXHUYECKMe YCnoBUA
FOCT 9721—79 Mopowwok ko6anbToBkIN. TEXHUYECKME YCNOBUS

FOCT 9722—97 [MopoLlok H1KeneBblA. TeXHNYecKkue yCroBus

FOCT 10929—76 PeakTuBbl. Bogopoaa nepokcua. TeXxHUYecKue ycrnosust

FOCT 11125—84 KucnoTta azoTHasd ocoboi YncToThl. TEXHUYEeCKne ycrosus

FOCT 13047.1—2014 Hukenb. KobanbT. O6uue TpeboBaHuA K MeToaaM aHanmsa

FOCT 14261—77 Kucnota consiHas ocoboi YucToThl. TexHU4eckue ycrnoBus

FOCT 18300—87 CnupT 2TUNOBBIN peKTU(UKOBAHHBIA TEXHUYECKUMIA. TeXHUYeckne ycroBus
FOCT 20015—88 XnopodopmM. TexHuyeckue ycrnosust

FOCT 20478—75 PeakTuebl. AMMOHWIN HaACEPHOKUCTIBIA. TeXHU4eckue ycrosust

FOCT 22280—76 PeakTuBbl. HaTpuit NMMOHHOKUCTIBIN 5,5-BoAHBIN. TeXHUYecKkue ycnoBust
FOCT 24147—80 Ammwuak BoAHbIN 0coboit uMcToThl. TexHnueckue ycrnosus

M pwumeyaHune— NpnnNonb3o0BaHNM HACTOSILLMM CTaHAAPTOM Lienecoobpa3sHo NpoBepUTb AEWCTBME CCbINOY-
HbIX CTaHAapTOB B MH(OPMAaUMOHHOW cucTeMe OOGWEro nonb3oBaHWsi —Ha oduumansHoM caite deaepanbHOro
areHTCTBa MO TEXHUYECKOMY PErynupoBaHuI0 U METPONorMn B ceTu VIHTepHeT unm no eXxerogHoMy MHMOPMaLUNOHHOMY
yka3aTenio « HaumoHarnbHble cTaHAapThi», KOTOPLIN ONy6rMKOBaH MO COCTOSIHMIO Ha 1 STHBapsi TEKYLLEro roaa, U no Beinyc-
KaM exeMeCcsiMHOro MHpopMaLMoHHOTO ykasaTensi «k HaunoHanbHble cTaHAapThbI» 3a TeKyLWun rog. Ecnuv cebinoyxbivi ctan-

WUapanme opyunansHoe
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4apT 3ameHeH (M3MeHeH), TO MPY MNOJIb30BaHMMW HACTOSILLMM CTaH4apPTOM credyeT PyKOBOACTBOBATLCA 3aMEHSIIOWMUM
(M3MeHeHHbIM) cTaHgapToM. Ecrnn ceblnoyHblii cTaHaapT oTMeHeH 6e3 3ameHbl, TO NoNoXeHne, B KOTOPOM JaHa cCbinka Ha
Hero, NPYMEHSIETCA B HacTW, He 3aTparnBatowem aTy CChIKy.

3 O6wwme Tpe6GoBaHUA U TpeGoBaHMA 6e30NacHOCTU

O6une TpeboBaHNS K MeTO4aM aHanM3a, kKa4ecTBy UCMOMb3YeEMOWN ANCTUMNUPOBAHHON BoAbl 1 Nabopa-
TOpHOW nocyAbl U TpeboBaHus 6esonacHoCcTy Npu nposeaeHnn pabot — no FOCT 13047.1.

4 CneKtpodoTOMEeTpUYEeCKUA MeToq

4.1 MeTopa aHanusa

MeTon ocHOBaH Ha U3MepeHUU CBETOMOrMOoLWEHWS MPU ANTMHE BOSHbI 440 HM pacTBOpa KOMMIEKCHOro
CoeNHEHs HAKENS ¢ AUMETUNTIIMOKCUMOM Nocre npeaBapuTenlbHOM 3KCTpaKLMU ero XNopogopMomM.

4.2 CpepacrtBa U3MEpPEHUN, BCOMoraTenbHble YCTPOUCTBA, MaTepuanbl, peakTUBbI U pacTBOpPbI

CnektpodoToMeTp UK hoToaneKTpokonopumeTp, obecneunsaroLlmii NpoBedeHne n3MepeHuin B auna-
nasoHe AnuH BonH oT 420 00 460 HM.

Kucnota asoTtHas no FOCT 4461, npyn HeobxoanmocTu ounleHHas neperoHkon, unu no FOCT 11125,
pasbasneHHas 1:1.

Kucnota consiHast no FTOCT 3118, npu HeobxoamMmocTu oumwleHHas neperoHkon, unu no FOCT 14261,
pasbasneHHas 1:24.

Kucnota cepHasino FOCT 4204, pasbasneHnHas 1:1 1 1:4.

Bopopopaa nepokeung no FOCT 10929.

Ammunak soaHbln no FOCT 3760, npyn He0BX0AMMOCTU OUMLLEHHBIA NeperoHkor, unnno FOCT 24147, pas-
GaBneHHbIN 1:1 11 1:19.

AmMMoHUIA xnopucTelii no FOCT 3773.

AMMOHMIA HagcepHokucnblii no FOCT 20478, pacTop MaccoBoii koHLeHTpaLwm 0,03 r/cm3,

Hatpusa rugpookucs no FTOCT 4328, pacTsop MaccoBon KoHueHTpauum 0,04 r/cm3.

HaTtpuini nuMoHHoKMCHbIn Tpex3amelleHHblid no FOCT 22280, pacTBop MacCoBOW KOHLieHTpauuu
0,03 r/emd,

Hatpun yrnekncneli no FOCT 83, pacTeop MaccoBon koHUeHTpauumn 0,05 ricm3.

Kanui-HaTpuit BUHHOKWUCHBIN 4-BoaHbIN o TOCT 5845, pacTBop MaccoBol KoHUeHTpaLwmm 0,2 r/iem3.

OumeTunraunokeum no FTOCT 5828, pacTBOp MaccoBol KoHUeHTpauum 0,01 r/cm3 B 3TUnoBom cnupTe u
pacTBOpP MaccoBOW koHUeHTpaLum 0,01 r/cmM3 B pacTBope rMapooKUCK HaTpUs MacCOBOW KOHLEHTpaLmn
0,04 r/cm3.

CnMpT 3TUNOBLIN pekTUnkoBaHHbIA TexHuyeckuid no FOCT 18300.

Xnopodopm no FTOCT 20015 nnu dapmakoneiHbii no [1].

YHuBepcanbHas uHaukaTopHas bymara no [2].

PunbTpbl 06e330neHHbIe Mo [3] unun apyrue MUNbLTPLI CpeaHen NNOTHOCTK.

Hukenb nepsuyHbIi no FOCT 849.

Hwukenesbii nopowwok no FOCT 9722.

PacTBopbl HUKENSI N3BECTHOW KOHLIEHTPALIMM.

PacTBop A MaccoBoii KOHLeHTpaLm Hukens 0,0005 r/cM3 roToBAT cneayiowmm o6pasoM: HaBecky nep-
BMYHOrO HUKENSA NN HAKENEeBOoro nopoiuka Mmaccoin 0,5000 r noMmeLLaioT B CTakaH BMECTUMOCTLIO 250 cm3, npu-
nueatoT oT 15 go 20 cm® a30THON KUCMOTEI, pasbasrneHHoi 1:1, pacTBOPAIOT NPU HarpeBaHuM, KUNATAT
2—3 MuH. Mpr ncnonb30BaHUU HUKENEeBOro NopoLLKa pacTBop GUNbLTPYIOT Yepes NpeaBapuUTeNbHO NPOMbITHINA
NBa-Tpu pasa a3oTHOMN KACNOTON, pazbaBneHHon 1:9, dunbTp (kpacHasa unun 6enas neHta). PUNbLTp NpoMbiBa-
loT Ba-TpY pasa ropsidel ANCTUNNMpoBaHHoi Boaoit. K pacteopy npunusaioT 20 cM3 cepHOoii KUCnoThl, pasbas-
neHHol 1:1, BLINAPUBAIOT 0 BbIAENEHUs NapoB CEPHON KUCMOTLI U oxnaxaatoT. Mpunusatot ot 60 g0 70 cm3
ONCTUNINNPOBaHHOW BOAbl, PACTBOPSIHOT COMU NPU HarpeBaHum 1 oxraxaaoT. PacTBop nepeHocAT B MEpHYIo
kon6y BMecTUMocTbio 1000 cm3, npunusatoT 50 cM3 cepHOiA KUCNOTEI, pasbasneHHon 1:4, U A0BOAAT A0 METKM
AUCTUNANPOBaHHON BOAON.

PacTteop B MaccoBoit koHLeHTpaLun Hukens 0,00005 r/cm3 roToBAT cneayiowmmM obpasom: B MEpHYIo
konBy BMecTMocThio 100 cm3 nepeHocaT 10 cm3 pacTBopa A, NpunuBatoT 5 cM3 cepHOM KUCNOThI, pasbaBreH-
HoW 1:4, 1 4OBOAAT A0 METKM AUCTUNNTMPOBAHHON BOOOA.

PacTeop B mMaccoBoit koHUeHTpaLun Hukenst 0,00001 r/cm3 roToBaT cneayiowmmM ob6pasom: B MEpHYIO
konby BMecTumocTbio 100 cm3nepeHocaT 20 cm3 pacTeopa b na0BOAAT 4O METKN AUCTUNNNPOBAHHON BOAOM.
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4.3 lMopgroToBKa K aHanu3y

[nsi NocTpoeHns rpaaympoBoYHOro rpaduka B MepHble Konbbl BMecTuMocTbio 100 cm3 neperocat 0,5;
1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 cm3 pacTsopa B, NpunuBaloT AMCTUNNTMPOBAHHON BOALI A0 06bema 25—30 cm3,
10 cm3 pacTBopa BUHHOKMCHOrO kanus-HaTpus, 10 cm3 pacTBopa ruapookucu Hatpus, 10 cm3 pacTeopa Hag-
CepHOKMCoro ammorus, 10 cm® pacTeopa AMMETUNTIMOKCUMA B TMAPOOKUCH HATPUS!, AOBOAAT A0 METKN ANC-
TUNNNPOBAHHOI BOAON 1 NPOBOAAT M3MEPeHNs CBETOMOMMOLLEHUSI pacTBopa B COOTBETCTBUN C4.4.6.

Macca Hukens B rpagyvpoBoYHbIX pacTeBopax cocTasnset 0,000005; 0,000010; 0,000020; 0,000040;
0,000060; 0,000080 1 0,000100 .

Mo 3HaYeHNsAM CBETONOrMOLLEeHUS rPadyMpPOBOYHbLIX PACTBOPOB U COOTBETCTBY OLLMM MM Maccam HUKeNs
CTPOSIT rpadyMpPOBOYHBINA rpaduk C y4eTOM 3HaYEHUsi CBETOMOTOLLEeHUS FpagyMpoBOYHOro pacTeBopa, Noaro-
TOBMeHHoro 6e3 BBeAeHNs pacTBOpa, COAEPXKALLEro HAKENb.

4.4 TpoBepeHUe aHanusa

4.4.1 Hasecky npo6bl Maccoil 0,500 r nomMeLatoT B CTakaH Uiv konby BMecTUMOcTbio 250 cm3, npunuea-
toT oT 15 10 20 cM3 a30THOM KMCIOTHI, pasbasneHHoN 1:1, pacTBOPSIIOT NPU HarpeBaHWUM, ynapusaioT pacTsop
fo o6bema oT 510 6 cm3.

4.4.2 TMpumaccoBoit gone Hukens He 6onee 0,020 % k pacTeopy no 4.4.1 npunueatot ot 100 ao 120 cm3
AVCTUNNUPOBAHHON BOAbI, 5 M3 pacTBOpa NIMMOHHOKACTIONO HAaTpUs, 0T 5 A0 6 I XNOpUETOro aMMoHus, 20 cm3
ammuaka, 4 cm3 nepokcuaa Bogopoaa U kunataT 8—10 MuH. PacTBop oxnaxaaloT, HeUTPanuayloT COMAHON
KucnoTon, pasbasnerHon 1:1, oo pH 8—9 no yHuBepcanbHo MHAMKaTOpHOK Bymare u nepeHocaT B AenuTeNb-
HYH0 BOPOHKY BMECTUMOCTbio 500 cm3. MpunimeaioT AMCTUNNMPOBaHHO Bofkl Ao 06bema 200 cm3, 120 cm3 pac-
TBOPA AMMETUIITIMOKCHMA B 3TUIMOBOM criupTe, 20 cm3 xropocopMa, SKCTparupyoT 1 MUH U ganee NpoBoasT
aHanuna B cooTBeTCTBUM C 4.4.5.

4.4.3 TMpu maccoBoit aone Hukens ot 0,02 % Ao 0,20 % k pacTeopy no 4.4.1 npunusaioT oT 60 Ao 70 cm3
AVUCTUNNNPOBaHHOW BOAbI, HArpeBatoT A0 KUMEHWUA, OXNaxaaroT, NepeHOCSAT pacTBOP B MEPHYIO koNGy BMeCTU-
MOCTbI0 250 cM3, AOBOAST A0 METKW AUCTUNIIMPOBaHHOW BOAOW. ANIMKBOTHYIO YacTb pacTBopa 06beMom 25 cm3
NepeHoCsT B cTakaH BMECTUMOCTLIO 250 cM3, MPUAMBaIOT AMCTUIINIMPOBAaHHOI Boabl Ao o6bemMa oT 70 Ao
80 cm3, 5 cm3 pacTBOpa IMMOHHOKUCIIONO HATPUS, OT 2 40 3 I XOPUCTOro ammoHus, 15 cm3 pacTsopa ammuaka,
2 cm3 nepokcuaa sogopona v kUNATAT 8—10 MuH. PacTsop oxnaxaawT, HEeUTpanuayoT CONAHON KACMNOTON,
pasbasneHHon 1:1, 4o pH 8—9 no yHuBepcanbHOM nHANKaTOPHO ByMmare u nepeHocsT B AeNUTENbHYI0 BOPOH-
Ky BMecTUMocTbio 250 cm3. MpunueatoT 50 cM3 pacTopa AUMETUNIIMOKCUMA B 3TUIOBOM cnimpTe, 20 cm3 xro-
podopma, aKCTparnpytoT 1 MUH 1 Aanee NPOBOASIT aHanM3 B COOTBETCTBUN C 4.4.5.

4.4.4 Mpu maccool aone Hukens cebile 0,20 % k pacTeopy o 4.4.1 npunueaioT oT 60 Ao 70 cm3 anc-
TUNNUMPOBAHHON BoAbI, HArPEeBaoT A0 KUMEHWS1, OXNAXKAAT, NEPEHOCST PacTBOP B MEPHYI0 kKoNby BMecTUMOoc-
Thto 500 cM3, JOBOASAT 40 METKM AUCTUNNMPOBAaHHON BOON. ANMKBOTHYIO YacTb pacTeopa o6bemom 5 cm3
NepeHOCAT B cTakaH BMecTUMocTbio 100 cM3, NpunuBaoT AUCTUNNMPOBaHHON Bobl 10 o6bema 20 cm3, 5¢cmd
pacTBOpPa NIMMOHHOKUCIIOrO HaTpust, HEUTpanuayloT aMMmuakom Ao pH 8—9 no yHuBepcanbHOW MHANKATOPHOM
Bymare, epeHoCcsT B AeNUTENbHYI0 BOPOHKY BMeCTUMOCTbIo 100 cm3, npunmeatot 15 cm3 pacteopa aumeTun-
FMYOKCMa B 3TUMOBOM cnnpTe, 20 cM3 xropod)opma 1 aKCTParupyoT 1 MuH.

4.4.5 HwKHWIA opraHNyecKnii Crioi CNBaloT B AeNUTeNbHY0 BOPOHKY BMECTUMOCTbI0 100 cm3, k BogHOM
tbasze npunueatoT 20 cM3 xnopodopmMa v NOBTOPAIOT AKCTPaKLMIO. OpraHudeckyto dasy CriMeatoT B Ty Xe aenu-
TeNbHY0 BOPOHKY, a BOAHY a3y oTbpackiBatoT.

OpraHudeckyto hasy NpombisaloT Ao obecliBeumBaHns pacteopa, npunueas 15, 10 u 5 cmM3 ammuaka,
pasbaBneHHoro 1:19, u BcTpAxusas genutenbHyto BOpoHkKy 10—15 pas.

K npombITol opraHudeckoii hase npunusaioT 15 cM3 consaHoi KMCNoThI, pasbasneHHom 1:24, U BCTPAXN-
BalOT AeNUTENbHY0 BOPOHKY 1 MUH. OpraHunyeckyto chasy cnueatoT B ApYryto AenuTenNbHY0 BOPOHKY, a BOAHYIO
asy — B cTakaH BMECTUMOCTbI0 100 cm3. PeakcTpaKLmio NoBTOPSIIOT C UCNoNb3oBaHNeM 15 cM3 CONsHOI Kne-
noTbl, pasbasneHHol 1:24, BoaHyto ¢asy cnMBaloT B TOT XKe CTakaH, opraHudeckyto dasy otépackisaioT.

K BogHoi1 chase npunusatoT 5 cm3 cepHoii KUCNOTEI, pa3basneHHoi 1:1, fobaBRAIOT B ABa-TPU NpUeMa no
kannam 0,5 cm3 pacTBopa asoTHOW KUCMOThI ANA Pa3spYLLEHAst OCTaTKOB OPraHUYecKUX COeanHEHNN, nocne
Yero BHOBb BbINapuBatoT 40 BblaeNeHns napos cepHoli kucnoThl. K oxnaxaeHHoMy ocTtaTky npunusaioT oT 10
Ao 15 cm3 ANCTUNNIMPOBaHHON BOAbI, HArpeBaloT A0 PacTBOPEHUS COMei, BHOBb OXNaxaatoT.

4.4.6 PacTBop nepeHOCAT B MEPHYI0 konby BMecTuMocTbio 100 cm3, npunusatoT 10 cm3 pacTeopa BUH-
HoKucoro Kanusi-HaTpus, 10 cm3 pacTBopa ruapookucn HaTpus, 10 cm3 pacTBopa HagCepHOKUCIIONo aMMo-
Hua, 10 cm3 pactBopa OMMETUNIMIMOKCMMA B pacTBOpe MAPOOKACKM HATpuA, AOBOAAT A0 MEeTKU
AUCTUNNNMPOBAHHOW BOON.

Yepes 5—7 MUH U3MepsIlOT CBETONOIMOLWEHWe pacTBopa Ha cnekTpodoTomeTpe Npu AfMHE BOMHbI
440 HM unn Ha boTo3NeKTpoKonopuMeTpe B AuanasoHe AnuH BonH oT 420 go 460 HM. B kavecTse pacTsopa
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CpaBHEeHUA UCNOJb3YOT pacTBop, NOAroTOBNEHHbIN B cOOTBETCTBUM ¢ 4.3 6e3 BBEAeHUSA pacTeopa, coaepxa-
wero Hukenb.
Mo 3Ha4YeHWIo CBETONOrNOLLEHUS pacTBOpa l'lpOGbI Haxo4dAT MaccCy HUKenA no rpagynpoBoYHOMY rpadpMKy.

4.5 O6paboTtka pe3ynbTaToB aHanu3a
Maccogyto gonio Hukens B npobe X, %, BbluucnsioT no chopmyne:

X:(MX_MK)K_100, (1)
M

rae My — macca Hukens B pacTsope npobbl, T;
My — Macca HAKeNs B pacTBOPE KOHTPOJTbHOTC ONbITa, T;
K — koacduumeHT pasbasneHus pacteopa npobbi;
M — macca HaBecku Npobbl, T.

4.6 KOHTpONb TOYHOCTU aHanu3a
KoHTponb TOUHOCTM pe3ynbTaToB aHanusa ocywlectensoT no FOCT 13047.1.

HOpMaTMBbI KOHTpONnA npeunsnoHHOCTA (npep,enbl NOBTOPAEMOCTU U BOCI'IpOMSBO,ElMMOCTM) 1 NnoKasa-
TenNb KOHTPOMA TOYHOCTU (pacluMpeHHas HeonpeaeneHHOCTb) pe3ynbTaTtoB aHanu3anpusegeHbl B Tabnuue 1.

Tab6nwuuya 1— HopmaTtuBbl KOHTPONS NPEUU3MOHHOCTM (Npeaernbl NOBTOPAEMOCTU N BOCNPOM3BOAUMOCTM) 1 NOKasa-
TeNb KOHTPONS TOYHOCTU (pacluMpeHHasi HeornpeaeneHHOCTb) pe3yribTaToB aHann3a Npy AOBEPUTENbHON BEPOSTHOCTU
P=0,95

B npoueHTax

Mpenen nosropsieMocTu Mpepen nosTopsieMocTu Mpenen PacwmpeHHast
MaccoBas gons (ans aByx pe3ynbraTtos (nns Tpex pesynstartos BOCNPOU3BOAUMOCTU HEONpEENeHHOCTD
HUKens napannernbHbIX napannenbHbIX (Ans aByx pesynbTaTtoB _
onpegenexHui), r onpeneneHun), r aHanusa), R Ulk=2)
0,0010 0,0002 0,0003 0,0004 0,0003
0,0020 0,0003 0,0004 0,0006 0,0004
0,0030 0,0004 0,0005 0,0008 0,0006
0,0050 0,0006 0,0007 0,0012 0,0008
0,0100 0,0010 0,0012 0,0020 0,0015
0,020 0,0020 0,0020 0,0040 0,0030
0,030 0,0030 0,0040 0,0060 0,004
0,050 0,0050 0,0060 0,0100 0,007
0,100 0,0070 0,0080 0,0140 0,010
0,200 0,0100 0,0120 0,0200 0,015
0,300 0,015 0,020 0,030 0,020
0,500 0,020 0,030 0,040 0,030
0,60 0,03 0,04 0,06 0,04

5 ATOMHO-abCcOpOUMOHHLIN MeToA,

5.1 MeTop aHanusa

MeToa oCHOBaH Ha U3MepeHWUn NornoLeHns Npu agnuHe BonHel 232,0 unn 231,1 HM pe3oHaHCHOro U3ny-
YeHUsi aToMaMu HUKens, obpasyoLMMUCA B pesynbTaTte NameHHoN atToM1saLnum Npy pacnbineHun pacteopa
npo6bl B NiaMeHn aueTuneH—ao3ayx.

5.2 CpepcTBa M3MepeHUI, BCoMoraTenbHble yCTPOUCTBa, MaTepuanbl, peakTUuBbl U pacTBOPbI

ATOMHO-26COop6LMOHHBIN CIeKTpoMeTp, obecnevuBalomii NposeeHne U3MEPEHUA B NNaMeHn aueTn-
NeH—BOo3ayX.

ITamna ¢ nonbiM kaTo4oM A5 BO36YXAeHNs crnekTpanbHON TMHUA HAKeS.

AueTtuneH razoobpasHblii no FTOCT 5457.

PunbTpel 06e330neHHbIe No [3] unu apyrue bunbTpbl CpeaHEen MNIOTHOCTY.

Kucnota asotHast no FOCT 4461, npn Heo6xoaNMMOCTU ounLLeHHas neperoHkoi, unu no FOCT 11125,
pasbaeneHHas 1:11 1:19.

KobanbT no FOCT 123 unu cTangapTHbIA 0bpasel, cocTaBa kobanbTa, Hanpumep, [4] ¢ npeasapuTenbHo
yCTaHOBMNEHHOW (aTTecToBaHHON) MaccoBOW Aonen Hukens He 6onee 0,001 %.

4
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Mopouwok HUkeneBsbI no FTOCT 9722 nnu Hukenb nepBuYHbIA no FOCT 849.

PacTBopbl HUKENSI U3BECTHOM KOHLEHTpaLun.

PacTeop A MaccoBoii kKoHLeHTpaLun Hukens 0,001 r/cm3 roToBAT criedytowmm oB6pasoM: HaBecky nep-
BUYHOr0 HUKens U HUKenesoro nopoluka maccoi 1,0000 r nomelaoT B cTakaH 1unm Konby BMeCTUMOCTbH0
250 cm3, npunusatot 20—25 cM3 a30THON KUCIOTHI, pasbaBneHHol 1:1, pacTBOPSIIOT NPU HarpeBaHWUMW, KUNSTAT
3—>5 MUH. Mpr ncnonb3oBaHUN HAKENEeBOTO NopoLLKa pacTBop MUNLTPYHOT Yepes NpeaBapuTenbHO MPOMbITHINA
ABa-Tpuv pasa a3oTHOW KUCNoTon, paszbasneHHon 1:9, dunbTp (kpacHas unun enag neHta). PUnbLTP NPoMbIBa-
0T 4Ba-TPU pasa ropsven AUCTUNIMPOBaHHON BoAon. PacTBop oxnaxgatoT, NepeHocsaT B MepHyto Konby Bmec-
TUMocTbio 1000 cm3, npunueaioT 50 cm3 a3oTHOM KWCMoThl, pasbaBneHHoi 1:1, U OOBOAAT A0 MeTKM
ANCTUNNNPOBaHHOW BOAON.

PacTeop B MaccoBoit koHLeHTpaLun Hukens 0,0001 r/cm3 roToeaT cneayowm obpas3om: B MEPHYHO KO-
6y BMecTUMocTbio 100 cm3 nepeHocsT 10 cm3 pacTsopa A, npunueatoT 10 cm3 a30THON KUCNOTEI, pasbasneH-
Hoi 1:1, n AOBOAAT 40 METKN AUCTUNNUPOBAHHON BOAON.

5.3 MNMoprotoBka k aHanUsy

5.3.1 Ans nocTpoeHusi rpagyvposodHoro rpaduka 1 npu onpeaeneHnM MaccoBON AOMU HUKeENs He
6onee 0,010 % HaBecku kobGanbTa UNn cTaHaapTHoro obpasua coctasa kobaneta Mmaccoi 5,000 r nomelaoT B
cTakaHbl U konBbl BMECTUMOCTbIo 250 cm3. UNCNo HaBECOK I0MKHO COOTBETCTBOBATL YMCITY TOUEK rpaaym-
POBOYHOrO rpachmka, BKIHoYast KOHTPObHBIN ONbIT.

Haeecku kobanbTa unmn ctaHgapTHoro obpasia coctasa kobanbTa pacTBOPSOT NPU HarpeBaHn1 B 06be-
me oT 50 fo 60 cm3 asoTHOI KMCnoTel, pasbasneHHom 1:1, ynapusaroT 4o o6bema 15—20 cm3, npunusatoT oT 50
A0 60 cM3 AUCTUNNMPOBAHHOI BOABI, HArPEBAKOT A0 KUMEHUA, OXNaxaaloT, NepeBoAsAT B MepHbIE Konbbl BMec-
TuMocTblo 100 cm3, nepeHocaT B HUX 0,5; 1,0; 2,0; 3,0; 4,0 1 5,0 cm3 pacTeopa B. B konby ¢ pacTBOPOM KOH-
TPOMbLHOMOC OMbiTa PacTBOpP, CoAepXKallniA HUKeb, He NPUNUBAIOT, AOBOAAT A0 METKU AUCTUNNNPOBAHHOW
BOOOW 1 n3mepstoT abcopbunto B cooTBETCTBUM C 5.4,

Macca H1Kenst B rpagyvpoBoYHbIX pacTeopax coctasnseT 0,00005; 0,00010; 0,00020; 0,00030; 0,00040
1 0,00050r.

5.3.2 [na nocTpoeHus rpagyMpoBoYHOro rpaduka 2 npu onpeaeneHnm Maccoson 4onn Hukens ot 0,010
800,050 % HaBecku koGanbTa unv ctaHgapTHoro obpasya coctaea kobanbta maccoit 1,000 rnomewatoT B cTa-
KaHbl UK KoNBbl BMECTUMOCTbI0 250 cM3. Yncno HaBecoK AOMKHO COOTBETCTBOBATL YNCTY TOYEK rpaayupo-
BOYHOro rpadpuka, BKNHOYas KOHTPOIbHBIA OMbIT.

Hasecku kobanbTa unu ctaHgapTHoro o6pasua coctaBa kobanbTa pacTBOpAOT NPpU HarpeBaHnn B 06 be-
Me oT 15 Ao 20 cm3 a30THoI KUCTOTHI, pasbasneHHoli 1:1, ynapusaloT Ao o6beMa oT 5 4o 7 M3, NpUnuBaloT ot
50 a0 60 cM3 AMCTUNNMPOBAHHOI BOABI, HArpeBaloT A0 KMMEHUS, OXNTaXAaloT, NepeBoAaT B MepHbIe Konbbl
BMecTUMOcTbio 100 cm3, neperHocaT B HMX 0,5; 1,0;2,0; 3,0; 4,0 5,0 cm3 pacTeopa b. B konGy ¢ pacTBOPOM KOH-
TPONLHOMO ONbiTa PacTBOp, CoAEPKALUA HUKENb, HE NPUIUBAIOT, AOBOAAT A0 METKU AUCTUNNNPOBAHHOW
BOAOMW 1 n3MepsoT abcopbumio B cooTBeTCTBUM C 5.4.

Macca Hukens B rpagyvMpoBOYHBIX pacTBOpax ykaszaHaB 5.3.1.

5.3.3 [ins nocTpoeHus rpagyMpoBoYHOro rpaduka 3 npu onpegeneHMm MacCoBon 0NN HAKENSA CBbILLe
0,050 % B MepHbie konbbl BMecTUmMocThio 100 cm3 nepeHocsT no 10 cm3 pacTBopa KOHTPOSBHOTO ONbITa, NOAro-
TOBMEHHOTO B COOTBETCTBUN C 5.3.2, n npunusaiot 0,5; 1,0; 2,0; 3,0; 4,0 16,0 cm3 pacTeopa B. B oaHy 13 kon6 ¢
pacTBOPOM KOHTPOSIbHOMO ONbiTa PAcTBOP, COAEPXKALLMNA HUKE b, HE NPUNUBAIOT, AOBOAAT A0 METKN a30THON
KUCNOTON, pasbasneHHon 1:19, nuamepsatoT abcopbLuio B cooTBETCTBUN C 5.4,

Macca Hukens B rpagyupoBoYHbIX pacTBopax cocTasnsieT 0,00005; 0,00010; 0,00020; 0,00030; 0,00040
1 0,00060r.

5.4 MNpoBeaeHue aHanu3sa
HaBecky npobbl Macco B COOTBETCTBUM C Tabnuuen 2 noMeLlatoT B cTakaH uiu konby BMeCTUMOCTbIO
250 cm3.

Tabnwuya 2— Ycnosusi NogroToBKM pacteopa npoboi

[uana3soH maccoBbIx gonen O6bEM aNIMKBOTHON YacTu Homep rpagynpoBo4Horo
HuKens, % Macca HaBecku npobbl, © pacTBopa npoBb, om? rpacuka
Ot 0,001 go 0,010 Bktoy. 5,000 Becb pactBOp 1
Cs. 0,010 » 0,050 » 1,000 To xe 2
» 0,050» 0,400 » 1,000 10 3
» 0,400» 0,600 » 1,000 5 3
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Hagecky npo6bl Maccoit 5,000 r pacTBopsAIOT Npy HarpesaHum B o6beme oT 50 10 60 cm3 a30THOI KUCTOo-
Thl, paszbaBneHHol 1:1, a maccoit 1,000 r — B o6beMe oT 15 ao 20 cm3 a30THOM KUCTOTHI, pasbaBneHHol 1:1,
ynapusaioT 10 o6bema oT 15 go 20 cm3 unm ot 5 Ao 7 cm3, npunueatot o1 40 o 50 cm® AMCTMNNMPOBaHHON
BOZbl, HArpeBaloT A0 KUMEHUs 1 oxXnaxaaloT. PacTBOp NepeHocaT B MepHyio konby BMecTuMocTbio 100 cM3 n
[0BOAAT A0 METKN AUCTUNNMPOBAHHOW BOAOW.

Mpu maccoBoit fone Hukena cebilie 0,050 % B MepHyto konby BMecTUMOocTbio 100 cm3 nepeHocAT anuk-
BOTHYIO YacTb pacTBopa 06bLeMOM B COOTBETCTBUM C Tabnuueit 2 u AOBOAAT A0 METKMU a30THOM KACITOTON, pas-
6aBnexHon 1:19.

AbBcopbuuio pacTBopa Npobbl U rpagynpoBOYHbLIX PAaCTBOPOB MPU ASIMHE BOMHbI 232,0 HM U LUMPUHE LWenu
He 6onee 0,2 HM U3MepsIIOT He MeHee ABYX pa3, NocriefoBaTeNnbHO pacnbiisas UX B NilaMeHn aleTuneH—so3-
AyX, NPOMbIBAIOT PacnbliINTENbHYIO CUCTEMY ANCTUIIIMPOBaHHON BOAOW, NPOBEPSAIOT HYNEBYIO TOYKY U CTa-
6unbHOCTb  rpadyMpoBoYHOro rpaduka. [Ans  nNpoBepkA HyNeBOW TOYKA WCMOMb3YOT  pacTBOp
COOTBETCTBYHIOLLIErO KOHTPOJSTEHOTO OMbITa, NOAFOTOBIEHHOIO B COOTBETCTBUMN € 5.3.

Mo nonyyeHHbIM 3HaYeHnaAM abcopbLmm rpagyMpoBOYHBIX PACTBOPOB U COOTBETCTBYIOLLMM UM Maccam
HUKeNA CTPOSAT rpagynpoBOYHbIE rpadpuKu.

Mo 3HaveHno abcopbumm pacteopa NPobbl HAXOAAT MAccy HUKENA NO rPaayUPOBOYHOMY rpadouky.

5.5 O6paboTka pe3ynbTaToB aHanu3a
MaccoByto gonto Hukens B npobe X, %, BblumcnsoT no dopmyne

x=MxK 400, )

rae My — macca HuKkens B pacTsope npo6bl, T;
K — koadhdnumneHT pasbasneHust pactsopa npodbl;
M — macca HaBecku npobbl, T.

5.6 KoHTponb TOYHOCTM aHanusa

KoHTponb TOUHOCTM pe3ynbTaToB aHanuaa ocyllectsnsotT no FOCT 13047.1.
HopmaTuBbl KOHTPONA NPELM3NOHHOCTH (Npeaerbl MOBTOPSEMOCTU U BOCNPOU3BOANMOCTU) U NoKasa-
Temb KOHTPOISA TOYHOCTU (pacLUMpeHHas HeonpeAeNeHHOCTb) pe3ynbTaToB aHanM3sa npusegeHsl B Tabnuue 1.
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Bu6nuorpadusn
[1] T® X, cratbsa 160 Xnopothopm hapMakonenHbIn
[2] TY 6-09-1181—89 Bbymara nignkatopHas yHuBepcanbsHas ans onpegenenns pH 1—10mn 7—14
[3] TY 6-09-1678—95* ®dunbTpbl 06e330neHHbIe (benas, kpacHasi, CUHSISI NEHTbI)
[4]MCO 1664—2010 CO cocraBa okcvpa kobanbTa (komnnekt OK)

* NenctByeT Ha TeppuTopumn Poccuinckorn Pegepaumm.
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