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MpeancnoBue

Llenu, ocHOBHbIE MPUHLUMEI U OCHOBHOIN MOPSAOK NpoBefeHna paboT No MeXrocyaapCcTBEHHON CTaH-
Aaptusauun yctaHosnensl NOCT 1.0—92 «MexrocyaapcTtBeHHaa cuctema crtaHgapTusaumu. OCHOBHblE
nonoxeHus» u FOCT 1.2—2009 «MexrocyaapctBeHHasi cucTeMa ctaHAapTusauun. CtaHgapTel MeXrocy-
AapcTBeHHble, Npasuna n pekoMeHgaLMmM No MeXrocygapcTBeHHOU cTaHgapTusaumn. MNpasuna paspa6oTku,
NPUHATUSA, NPUMEHEHUA, OBHOBNEHWUS U OTMEHbI»

CBefieHUs1 0 cTaHAapTe

1 PASPABOTAH mexrocyaapCTBeHHbIMU TEXHUYECKMMU KoMUTETaMKn no ctaHaapTtusaumm MTK 501
«Hukenb» nMTK 502 «KobanbT»

2 BHECEH ®epeparnbHbiM areHTCTBOM N0 TEXHUYECKOMY perynvposaHuio 1 meTponorun (PoccTaH-
AapT)

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auUW, MeTpornorun 1 cepTudukalum
(npoTokon o1 20 okTa6psa 2014 r. Ne 71-M)

3a npuHATUe NporoniocoBanu:

KpaTKoe HauMeHOBaHUe CTpaHbl KOL[ CTpaHbI COKpaLLI,eHHoe HavMeHOBaHWe HaUuWoHaNbHOro opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHpaapTu3aumm
AzepbangxaH AZ AscTaHgapT

ApmMeHus AM MwuHakoHoMuKM Pecnybnuku Apmenust
Benapycb BY loccranaapt Pecny6nvkv Benapyck
Mpy3usi GE Ipy3cTangapT

KasaxcraH Kz loccTaHaapTt Pecnybnvkv KasaxcraH
Kuprmaumsa KG KbipreiactaHgapt

Poccus RU Pocctangapr

TamKUKUCTaH TJ TamKukcTaHgapT

YabekucTaH uz YactaHgapt

4 Tpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY peryiMpoBaHuio U MeTPoNorn oT 24 UIoHs
2015 . Ne 816-cT MmexrocyaapcTBeHHbI cTaHaapT FTOCT 13047.9—2014 BBeicH B A€ACTBME B KAYECTBE HAaLW-
oHanbHoro ctaHaapTa Poccuinckon deaepaumm ¢ 1 aHBaps 2016 .

5 BSAMEHTOCT 13047.9—2002

UHbopmayus 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy rybrukyemcsi 8 exxe200HOM UHhOpMaUUOH-
HOM yKkasamere « HayuoHarnbHbie cmaHOapmbl», @ MEKCM USMEHEHUU U 1IONpagoK — & eXXeMeCAYHOM UHOop-
MalUUOHHOM yKa3zamene «HauyuoHanbHble cmaHOapmely. B cnydae nepecmompa (3ameHbl) uinu ommeHs!
Hacmosiweao cmaHOapma coomeemcmsyiouwiee ysedomiieHue bydem oOrybruUKo8aHO 8 eXeMeCcsiYHOM
UHopMayUoHHOM yKasamene «HauyuoranbHbie cmaHdapmel»y. Coomeememeyrowjast UHhopmayus, yee-
OomMirieHue U meKcmbl pasMelaromcesi makxe 8 UHGhopMayUuoHHOU cucmeme obue2o rnonb308aHuUst — Ha ou-
uuansHoMm calime ®edepallbHO20 azeHmMcmea o MexXHUYECKOMY peaynuposaHuio U Memporsoauu e cemu
UHmepHem

© CtaHagapTuHdgopm, 2015

B Poccuiickoin Peaepaunm HacTOALLMIA cTaHAaPT He MOXKeT BbITb MOMHOCTLH0 UMM YaCTUYHO BOCTIPOU3BE-
AeH, TUPaX1pOoBaH U pacnpocTpaHeH B KadecTse oduLmanbHoro nsgaHus 6es paspeluerHns PegepanbHoro
areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHuio U MeTponorum
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M E XTITOGC CVYJAAPGCT BETUHTHUbB H C TAHQAAPT

HUKEINb. KOBANbT
MeTtop onpegenenus cpocdopa

Nickel. Cobalt. Method for determination of phosphorus

DaTa BBegeHnsa — 2016—01—01

1 O6nacTb NpUMeHeHus

HacTtoswuin ctaHaapT ycTaHaBnMBaeT cnekTpodoToMeTpuieckunia Metoa onpegeneHus docdopa (npu
maccoBoli gone gocdopa ot 0,0002 % ao 0,005 %) B nepsudHoM Hukene no MOCT 849 u kobanbTe no
roCT123.

2 HopmaTuBHbIe CCbINKKU

B HacTosiWweM cTaHdapTe Ncnosb3oBaHbl HOPMaTUBHbIE CCbINIKM Ha cneaytlowmne cTaHaapThbl:
FOCT 123—2008 Ko6anbT. TexHu4eckue ycnosus

FOCT 849—2008 Hukenb nepsuYHbIA. TexHUYeckue ycrnosus

FOCT 2603—79 PeaktuBbl. ALeTOH. TexHu4eckune ycnosus

FOCT 3118—77 PeaktuBbl. Kucnora conaHas. TexHuyeckue ycnosus

FOCT 3765—78 PeakTvBbl. AMMOHWIA MONMMBAEHOBOKUCIbIA. TeXHUYecKUe YCroBUA

FOCT 4198—75 PeakTubl. Kanui hocopHOKUCAIN 0gHO3aMeLLeHHBIN. TexHUYeckue ycnoBus
FOCT 4461—77 PeaktuBbl. Kucnora asotHas. TexHu4eckue ycnosus

FOCT 6006—78 PeaktuBbl. BytaHon-1. TexHudeckue ycrnosus

FOCT 6016—77 PeaktuBbl. CMpT M306yTUMOBLIA. TEXHUYECKME YCroBus

FOCT 11125—84 Kucnota asoTHast 0cob60i YucToThl. TexHU4eckre ycrnoBus

FOCT 13047.1—2014 Hukenb. Kobanbt. O6wwme TpeboBaHus K MeToaam aHanMsa

FOCT 14261—77 Kucnota consiHast ocoboi YuctoTbl. TexHUu4eckue ycrosusl

FOCT 18300—87 CnupT 3TUNOBbLIA PeKTU(PUKOBAHHBIN TEXHUYECKUA. TeXHU4eckue yCnosus
FOCT 20015—88 Xnopodopm. TexHuyeckue ycrosust

FOCT 20490—75 PeaktuBbl. Kanuit MapraHLOBOKACTILIA. TeXHUYecKue yCrnoBust

M pumeyaH ue— NpuNonb3oBaHNM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AEWCTBME CCbINOY-
HbIX CTaHQApTOB B MHMOPMaUMOHHOW cucTeMe obLlero nonb3oBaHusi —Ha oduumansHoM cante dPegepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryNMPOBAHUIO U METPONOruM B ceTu VIHTEPHET Unu no exerogHoMy UHPOPMaLMOHHOMY
yka3aTenio « HaumoHarnbHble cTaHAapThi», KOTOPLIN ONy6NMKOBaH MO COCTOSIHMIO Ha 1 STHBapsi TEKYLLEro roaa, U no Beinyc-
KaMm exeMeCcsi4MHOro uHpopmMaLMoHHOro ykasaTtensi «k HaunoHanbHble CTaHAapThbI» 3a TeKyLWMA rog. Ecnuv cebinoyxbiv ctan-
[apT 3ameHeH (M3MEHEH), TO NPY MNONb30BaHUM HACTOSILUM CTAHOAPTOM crielyeT pYKOBOACTBOBATHCA 3aMEHSIOWUM
(n3meHeHHbIM) cTaHaapToM. Ecnm cebinouHbIv cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NONOXEeHUe, B KOTOPOM aHa CCbifka Ha
HEro, NPUMEHAETCS B YaCTU, He 3aTparmBaiouiem 3Ty CChIrKy.

3 O6wme TpeboBaHuA U TpeboBaHUs 6Ge3onacHOCTHU

O6wue TpeboBaHUs K METOA4aM aHanu3a, Ka4ecTBY UCTIONb3YEMON AUCTUNNMPOBaHHOM BoAbl U Nabopa-
TOpHOI NocyAbl U TpeboBaHusl GesonacHOCTU Npu NnpoeaeHun pabot — no FOCT 13047.1.

WUapanme opnumnansHoe
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4 CneKkTpotoToOMeTPUYECKUA METOL,

4.1 MeTopa aHanusa

MeToza ocHOBaH Ha U3MepeHNW CBETOMOrNOLLEHUA NpK AnuHe BomHbLI 0T 610 Ao 720 HM pacTBopa KOM-
nnekcHoro chochopHoMonMGaAeHOBOrO CoeNHEHMUS!, BOCCTAHOBEHHOMC ABYXIIOPUCTLIM ONIOBOM, Nocre npea-
BApUTENbHOrO 3KCTPaKLMOHHOIO U3BMEYeHUs M306YTUMOBLIM CIMPTOM UMW CMecklo BYTUNOBOro cnvpta u
XropodopMa U3 XNOPHOKACTION cpeapbl.

4.2 Cpe,chBa MSMepeHMﬁ, BCnoMoratenbHble VCTpOﬁCTBa, MaTepuanbl, peakTuBbl U pacTBOpPbI

CnektpodoToMeTp Un hoTOSMEKTPOKONTOPUMETP, obecneunBsaloLwnii NpoBedeHne u3MepeHuin B aua-
nasoHe AnvH BonH ot 590 o 630 HM nnu ot 700 Ao 740 HMm.

KucnoTa azoTtHas no FOCT 4461, npy HeobxXxoAnMoCTM ovnLLeHHas neperoHkoi, unu no FTOCT 11125,
pasbaBneHHas 1:1un 1:9.

Kucnota consHas no FOCT 3118, npn HeobxoAMMOCTH ouuLLieHHas neperoHkon, unn no FOCT 14261,
pasbasneHHas 1:1 unu 1:9.

Kucnota xnopHas no [1], pas6asneHHas 1:9.

dunbTpbl 06€330N€EHHBIE MO [2] NK Apyrue NroTHbIe PUNbLTPLI.

AmMoHUIA MonnbaerHosokuncnbli no FOCT 3765 nepekpuUcTaniM3oBaHHbIA U pacTBOP MacCoBOM KOHLIEH-
Tpauun 0,1 ricms,

AMMOHUA MONMBAEHOBOKACIEIA MepeKpUcTaniM3oBaHHbIN roTOBAT cregyrowum obpasom: HaBecky
Monn6aeHOBOKMCIOro aMMoHWs Maccoli 70,0 r moMeLLatoT B cTakaH BMecTMMocTbto 600 1 1000 cms, npunu-
BatoT 400 cM3 OUCTUNNMPOBAHHOM BOAbI, PACTBOPAIOT Npu HarpesaHuu oT 70 °C go 80 °C, dunbTpyloT Yepes
bunbTp (6enas Unn cuHAs neHTa), HarpesawT U UNbTPYIOT elle pas. K ropsiuemy pacTBopy NpunvBaoT
250 cM3 3TUNOBOrO CNUPTA, OXNAXAAT, BbIAEPXKNBAT He MeHee 14 1 OTUNbTPOBLIBAKT KpUcTanIMyeckuii
ocafok Ha hapcopoByto hunbTpyoLLy BOPOHKY. Ocaaok MpoMbiBatoT ABa-TpU pasa 3TUNOBbLIM CIMPTOM MO
20—30 cM3 1 BbICYLLMBAIOT Ha BO3AYXE.

Kanuin MmapraHuoBokucnblin no FOCT 20490, pacTBop MaccoBoi KoHLeHTpauuu 0,003 r/cm3.

Kanui dpocdoprokucnbiii no FOCT 4198, BbicyweHHbIn npu Temnepatype ot 100 °C go 110 °C.

OnoBo gsyxnopuctoe no [3].

PacTsop 1 MaccoBoi KoHLeHTpauum asyxnopuctoro onoea 0,02 r/cm® B consHou kucnote, pasbasneH-
Ho 1:1.

PacTBop 2 MaccoBol KOHUEeHTpaLun Asyxnopuctoro onosa 0,002 r/cm® B consiHOM KucroTe, pasbasneH-
Hom 1:9.

CnupT 3TUNOBLIN pekTUKoBaHHbIN TexHUYeckui no MOCT 18300.

ByTtaHon-1 (cnupt 6yTunoselit) no FOCT 6006.

CnvpT n3obyTtunoselii no FOCT 6016.

AueTtoH no FOCT 2603.

Xnopodopm no FOCT 20015 nnu dpapmakoneitHbii no [4].

Cwmechb Oonst akcTpakumm roToBsT cnedyowyMm obpasom: cmelunsaioT TpyM obbema xnopodopma 1 Asa
o6bema 6yTUnoBoro cnupTa.

PacTteopbl docchopa M3BECTHON KOHLLEHTPaLMM.

PacTeop A MaccoBoi koHLeHTpauun docdopa 0,0001 r/cm3 roToBaT crneaylowmm o6pasoM: HaBecky
dochopHokUcroro kanus maccoit 0,4394 r nomelLaloT B cTakaH BMECTUMOCThI0 250 cM3, pacTBopsitoT B 06be-
me oT 80 ao 100 cm® AMCTUNNNMPOBaHHOM BOABI, NEPEHOCAT B MepHYyIo konby BmecTumocTsio 1000 cm® n goso-
OAT 0 MeTKM AUCTUNNNPOBaHHON BOAON.

PacTtsop B MmaccoBoit koHLeHTpauun dpocdopa 0,00001 r/cm? roToBAT cneaytowmm o6pasom: B MepHYHo
kon6y BMecTMocTbio 100 cm3 nepeHocaT 10 cm3 pacTBopa A M A0BOAAT 0 METKA AMCTUNIIMPOBaHHON BOAON.

PacTteop B MaccoBoi1 koHLEHTpaL K drocdopa 0,000002 r/cm3 roToBAT crieAyoLmmM 06pa3oM: B MEpPHYHO
kon6y BMecTMocTbio 100 cm3 nepeHocaT 20 cm® pacTteopa b MaoBoaaT 0 METKU AMCTUNNUPOBaHHON BOAON.

4.3 MopgroToBKa K aHanusy

[lnsa nocTpoeHus rpagympoBoYHOro rpadmka B AenuTernbHbie BOPOHKU BMecTumocTbio 100 cm3 nepeHo-
ca11,0;2,0;4,0; 6,01 8,0 cm3 pacTeopa cpochopa B, AoBoaaT o6bem Ao 50 cM3 XJIopHO I KCNoToM, pasbaBneH-
Hol 1:9, npunusaT 3 cm® pacTBopa MONUOAEHOBOKMCIIONO aMMOHUSI U Aarnee BLINOSHAT aHanMs B
COOTBETCTBUN C 4.4.2, eCcnn B KaYecTBe 3KCTpareHTa UCMosb3yT CMeCh AnNsi SKCTPaKLMU UMM B COOTBETCTBUM
¢ 4.4.3, ecnu B Ka4eCTBE 3KCTpareHTa MCNoMb3ytoT N306yTUIOBbIA CIMPT.

Macca cocdpopa B rpagympoBodHbIX pacTeopax coctasnsiet 0,000002; 0,000004; 0,000008; 0,000012 n
0,000016 .

2
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Mo 3Ha4YeHUAM CBETOMNOrMOLLEHUs rpaayMpOBOYHBLIX PACTBOPOB 1 COOTBETCTBYHOLIMM UM Maccam oc-
thopa cTpoAT rpagynpoBOHHbIN rpadnk ¢ yH4eTOM 3HaYeHUs CBETOMOITOLWEHNUS rpadyMpoBOYHOro pacTeopa,
noaroTosneHHoro 6e3 BBeAeHUs pacTeopa, codepkallero docdop.

4.4 TpoBepeHue aHanusa

4.4.1 Hasecky npo6bl Maccoi B COOTBETCTBUM ¢ Tabnuuein 1 nomMeLLatoT B CTakaH 13 KBapLeBoro cTekna
unu pToponnacTa BMECTUMOCTbIO 250 cm3.

Tabnwuya 1— Ycnosusi NOAroTOBKM pacTBopa Npoobsbl

[vnana3soH maccoBbIx gonen docdopa, % Macca Hasecku npobel, T
Ot 0,0002 pgo 0,0005 Bkritou. 2,000
Cs. 0,0005 » 0,0010 » 1,000
» 0,0010 » 0,0020 » 0,500
» 0,0020 » 0,0050 » 0,200

K HaBecke npo6bl npunusaoT oT 15 Ao 30 cM3 a3oTHON kMchoTel, pasGasneHHoi 1:1, aoGaensaoT
NATb-LUECTb Kanenb pacTBopa MapraHLOBOKWUCIOro Kanus U pacTBOPSIIOT NPW HarpesaHun 4o TeMnepaTtypbl OT
60 °C go 70 °C. PacTeop ynapusatoT go o6bema ot 10 go 15 cm3, npununeatoT 5 cM® XIopHOI KUCTIOTHI, Harpesa-
10T B TeueHue 10 MuH 1 oxnaxaatoT. MpununeaioT 30 cM3 XnopHoi KUCNOTLI, pasbasneHHol 1:9, HarpesatoT 4o
pacTBopeHMs coreil U oxnaxaatoT. PacTeop NepeHocAT B AeNUTeNbHYH BOPOHKY BMeCTUMOCTbIo 100 cm3,
fAoeogdAT o6beM pacTeopa Ao 50 cm® xnopHoii KucnoTol, pas6asneHHoi 1:9, 1 fanee B 3aBUCUMOCTM OT
BbIGpaHHOro aKCTpareHTa NpoBoAAT aHannano 4.4.2unn4.4.3.

4.4.2 KpacTtsopy B AennTeNbHOM BOPOHKe NpunueatoT 3 cm® pacTeopa MonnG4eHOBOKUCIIOrO aMMOHMS,
20 cM3 cMecK ANA 9KCTpaKL MK, BCTPAXMBALOT BOPOHKY 1 MUH. Mocne paccroeHus has opraHudeckyto dasy cnu-
BaOT B CYXYI0 MEpPHYI0 KoNnBy BMecTUMOCTbIo 50 cM3, K BogHOM dhase NpunueaioT 5 cM® cmecu Ans aKCTpakLmm n
npomeiBatoT ee B TeueHme 30 c. Mocne paccrnoeHus das opraHuyeckyto basy cnmsatoT B MepHYHo konby c opra-
HUYeckol chasoi, BoaHyto dhasy oT6packiBatoT. K opraHudeckoli dpase npunueatot 5 cm3 6yTunosoro cnupTa,
[o6aBnsAlT TpU-YeTbipe Kannu pactesopa 1 ABYXIOPUCTOro 0foBa, 4OBOAAT 40 MeTKU 6yTUIOBBIM CIMPTOM K
N3MepSItoT CBETOMOrMOLWEHWE pacTBoOpa B COOTBETCTBUM C 4.4.4.,

4.4.3 KpacTtsopy B AeNnTeNbHOM BOPOHKe NpunueatoT 3 cm3 pacTBopa MonnGaeHOBOKUCIOrO aMMOHUS,
nepemelunBatoT, Yepes 10 MuH NpunueatoT 10 cm® M306YTUNOBOTO CNnpTa U BCTPAXMUBaOT 1 MUH. OpraHudec-
Kyto chasy CrivBatoT B Apyryto AenUTenbHY0 BOPpoHKY BMecTumocTbio 100 cm3, a k BoaHol dase npunusatoT
10 cm3 M306YTUNOBOrO CNUPTA U NOBTOPSIIOT KCTpaKLmio. BogHyto dhasy oT6packiBatoT. K o6beguHeHHOW opra-
HUdeckoi pase npunueatoT 15 cm® pacTeopa 2 ABYX/IOPUCTOrO Ofl0Ba U BCTPSAXMBAIOT BOPOHKY 1 MUH. BoaHyio
thasy oTBpackIBaloT, @ opraHnYeckyto drasy CrmBatoT B CyXylo MepHyto konby BMecTumocTbto 50 cm3. Jenu-
TenbHy0 BOPOHKY NPOoMbIBatOT 0T 5 Ao 10 cm3 aLeToHa, NpUcoeamnHsis ero Kk pacTBopY B MepHoli konbe, 4oBoasaT
00 MEeTKN aLleTOHOM U U3MEPSIIOT CBETOMOroLLeHne B cCooTBETCTBUM C 4.4.4.

4.4.4 CaeTonornolleHune pacteopa npobbl namepsatoT Yepes 15 MUH Ha cniekTpodoToOMeTpe Npu AnvHe
BOMHbI 610 Unr 720 HM UNK Ha POTO3ANEKTPOKONOPUMETPE B AManasoHe AnvH BonH oT 590 ao 640 nnn ot 700
0o 740 HM B KloBeTax TOMLMHOM NOrfoLwaroLlero cnos 3 cMm.

Mpu nposeaeHUM aHanusa no 4.4.2 B kayecTBe pacTBopa CpaBHEHUs UCMonb3ytoT cmeck 15 cM3 xnopo-
topma 1 35 cm3 BYTMNOBOro CNnpTa, Npy NpoBeaeHUn aHanusa no 4.4.3 — cmech 20 cm® M306yTUNOBOrO
cnupTa n 30 cm3 aleToHa.

Mo 3Ha4eHUto cBeTOMNOrnoWeHUa pactsopa npobel HaxoasT maccy docdopa no rpagyupoBOYHOMY
rpaduky.

4.5 O6paboTka pe3ynbTaToB aHanusa

MaccoByto gonto doccopa B npobe X, %, BLIMMCNSAOT no hopmyne

_ My —=Mg)K
X—XvMK -100, 1)

rae M, — macca coccopa B pactsope rnpobel, T;
M, — macca docdopa B pacTBOpe KOHTPOIILHOrC ONbITa, T,
K — ko duumeHT pasbasneHuns pacteopa npobbi;
M — macca HaBecku npooel, T.
4.6 KoHTponb TOYHOCTU aHanusa

KoHTporb To4HOCTU pe3ynbTaToB aHanuaa ocywwecTsnsoT no FOCT 13047.1.
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HOpMaTI/IBbI KOHTPO4A NPELM3NOHHOCTHU (I'Ipeﬂ,eﬂbl NOBTOPAESMOCTU U BOCI'IpOI/ISBOD,I/IMOCTI/I) 1 NoKag3a-
Telb KOHTPONMA TOYHOCTA (pacmmpeH Hada HeonpeaeneH HOCTb) pesynbTaToBaHann3anpueeaeHbl BTabnuue 1.

Tabnwuuya 2— HopmaTvebl KOHTPONS NPELU3NOHHOCTY (Npeaerbl NOBTOPSIEMOCTU Y BOCMPOW3BOAUMOCTH) U NoKasa-
Telb KOHTPOIs TOMHOCTU (pacluMpeHHasi HeonpeaerneHHOCTh) Pe3ynbTaToB aHanmaa npy OOBEpUTENbHON BEPOATHOCTH

P=0,95
B npoueHTax
Mpenen nosTopsiemocTu | MNpegen NOBTOPSEMOCTH Mpepnen PacwmperHas
Maccosas gons (ons oByx pesynbTaToB | (OANA Tpex pe3ynbTaToB BOCMPOWU3BOAUMOCTU HEONPEAENEHHOCTS
docdopa napannenkeHbIX napanneneHbIxX (Oons oByx pesynbTaToB Uk=2)
onpeneneHui) r onpeneneHui) r aHanusa) R
0,00020 0,00008 0,00010 0,00015 0,00010
0,00030 0,00010 0,00012 0,00020 0,00015
0,00050 0,00015 0,00020 0,00030 0,00020
0,0010 0,0002 0,0003 0,0004 0,0003
0,0030 0,0005 0,0006 0,0009 0,0006
0,0050 0,0007 0,0009 0,0014 0,0010
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