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Pecrry6inka V30ekuctan VY3roccrangapt
VYkpanna I'occranmapt Ykpaunsl

3 IlocranoBnenuem [ocymapctBeHHoro komutera Poccuiickoit ®epepanuu Mo CTaHAApTU3AUUUA U
Metposoruu oT 17 centsops 2002 r. Ne 334-ct mexrocynaperBennsiii crangapt 'OCT 13047.5—2002
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CTAHIAPT

HUKEJIb. KOBAJIBT

MeTtoabl onpeacjaceHus HUKeJISA B Ko0aJbTe

Nickel. Cobalt.
Methods for determination of nickel in cobalt

1 O6aacTh NpUMEHEHHS

Jlarta BBenenns 2003—07—01

Hacrosmuit ctanmapT ycTaHaBIUBAET CIEKTPO(POTOMETPHIECKUI U aTOMHO-a0COPOIIMOHHBIN METOIBI
ompeaeneHus HuKes mpu MaccoBoit noie ot 0,001 % mo 0,60 % B ko6anmsTe mo 'OCT 123 u B k0b6amsTOBOM

niopomike o 'OCT 9721.

2 HopMmaTuBHBIE CCHLIKH

B HacTosiem craniapTe HCIoIb30BaHbI CCHUIKH HA CIIETYONHE CTAHAPTHI:
I'OCT 83—79 Harpwuit yriiekucnplif. TexHHUECKHE YCIOBHS
I'OCT 123 —98 KobanbT. TexHudaecKknue yCIoBUs

I'OCT 849—97 Huxkens nepBudHbiii. TeXHUYUECKHUE YCIIOBUS
I'OCT 3118—77 Kucnota consHast. TexHHUECKUE YCIOBH
I'OCT 3760—79 Ammuak BogHBIN. TeXHIUUECKHE YCIOBHS
I'OCT 3773—72 AMMoHu# XJIOPUCTHIN. TeXHUYECKHUE YCIIOBUS
I'OCT 4204—77 Kucnota cepras. TeXHUYECKHE yCITOBUS
I'OCT 4328—77 Harpus runpookuch. TexHUIeCKHe yCIOBUS
I'OCT 4461—77 Kucnota azotHas. TexHUIECKHUE YCIIOBUS
I'OCT 5457—75 AuetnieH pacTBOPEHHBIN U Ta3000pa3HBIN TEXHUUECKUHA. TEeXHUYIECKUE YCITOBUS
I'OCT 5828—77 JuMeTUATTHOKCHM. TeXHUIECKHE YCIOBHS
I'OCT 5845—79 Kannii-HaTpwii BAHHOKHUCIIBIN 4-BOAHBINA. TeXHUUECKHUE YCIOBHS
I'OCT 9721—79 Ilopormok kKoO6abTOBEIH. TexXHUYIeCKHUe yCIOBUS
I'OCT 9722—97 Ilopomok HUKeNEBEIH. TexXHUIeCKue yCIOBUS
I'OCT 10929—76 Bonopona nepokcu. TexHUIeCKne yCIOBUS
I'OCT 11125—84 KucnoTa a30oTHast 0c000# YHCTOTHI. TEXHUYIECKUE YCITOBUS

I'OCT 13047.1—2002 Hukens. Kobanet. O01Ine TpeOOBaHUsA K METOaM aHajIM3a

I'OCT 14261—77 Kucnota constHast 0co00i 9UCTOTH. TeXHUYIECKHUE YCIIOBUS

I'OCT 18300—87 CriupT 3THIIOBBIH peKTH(PUKOBAHHBIN TEXHUIECKUNA. TEeXHIUIECKUE YCIOBHS
I'OCT 20015—88 XnopodopMm. Texamdeckune yCiaoBus

I'OCT 20478—75 AMMoHUH HaACEPHOKUCITEIA. TEXHUYIECKUE YCIOBHUS
I'OCT 22280—76 HaTpwuit TMMOHHOKHUCIBIN 5,5-BoMHbIN. TeXHUYECKHUE YCIOBUS
I'OCT 24147—80 AMMuak BOJIHBII 0CO00H YUCTOTHL. TEXHUYIECKUE YCITOBHUS

3 OOmue TpeOoBaHus M TPeOOBaAHMS 0€30MACHOCTH

OO6iue TpeOoBaHMs K METOAaM aHalIM3a M TpeOOBaHUS 0€30IaCHOCTH MPH MPOBEACHUU paboT — I10

I'OCT 13047.1.

HN3nanue opunuaabHoe
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4 CnexktpodoTomMeTpruiecKuii MeTO1

4.1 MeTon aHasu3a

Merto OCHOBaH Ha U3MEPEHNH CBETOIIOTIIONMIEHISI TP JATHHE BOJTHBI 440 HM pacTBOpa KOMIUIEKCHOTO
COEIUHEHHS HHUKENA C AUMETHITIIHOKCHMOM TIOCIIE MPEABAPUTENLHOTO BBIIEICHNAS €T0 3KCTPaKIUEH XII0-
podopMoM.

4.2 CpencrBa u3MepeHmii, BCmoMoratejabHble YCTPOHCTBA, MATEPUAJIbI, PEAKTHBbI, PACTBOPHI

CrexkTpodoToMeTp WK POTOIICKTPOKOJIOPUMETDP, 00ECICUNBAIONINI MPOBEICHHE U3MEPCHHI B Ha-
nazoHe uiH BosH 420—460 HM.

Kucnora azorras mo 'OCT 4461, npu HEoOXOAMMOCTH OUHINEHHAs TeperoHkoi, mimu mo I'OCT
11125, paz6asnernas 1:1.

Kucnora comsrast mo 'OCT 3118, npu Heooxomumoctu o 'OCT 14261, pasbapiennas 1:24.

Kucnora cepnas mo I'OCT 4204, paz6asnennas 1:1, 1:4.

Bonopona nepokcu mo I'OCT 10929.

Awmmuak Boausiid 1o T'OCT 3760 wiu npu HeodxoaumoctH mo 'OCT 24147, paz6aeneHnbiit 1:1 u 1:19.

Awmmonnii xopucteiid mo 'OCT 3773.

Ammvonwuit Hagceprokucisiii mo TOCT 20478, pacTBop MaccoBoii koutentparuu 0,03 r/ev’.

Harpust rumpookucs mo TOCT 4328, pacTBop MaccoBoii koHueHTparmn 0,04 r/cy’.

HaT3pI/II71 JUMOHHOKHUCIBIA Tpex3amernieHHsd mo ['OCT 22280, pacTBop MaccoBOW KOHIICHTPAIIUU
0,03 r/em.

Harpuit yriexucsiii mo TOCT 83, pactBop MaccoBoii konnenTpamuu 0,05 r/cw’.

Kanuii-HaTpnii BuHHOKHCIBIH 4-Bomubiii 1o TOCT 5845, pacTBop MaccoBoit KoHweHTpammn 0,2 r/cv’.

Jumermrinokcum o TOCT 5828, pactBop MaccoBoii koienTpanuu 0,01 r/cM® B STUIOBOM CIIHpTE
¥ pacTBOp MaccoBoii konueHTparmu 0,01 T/cM’® B pacTBOpe THAPOOKHUCH HATPHSL.

Croupt >THIIOBEIH pekTHhHKOBaHHBIN Texamdeckuii mo 'OCT 18300.

Xiopodopm o 'OCT 20015 nmm papmaxoneinblit mmo [1].

YHuBepcanbHas HHIUKaTopHas Oymara 1o [2].

OuasTpEl 00€330JICHHEIE TI0 [3] WiIu ApyTHe CPEIHEH TIOTHOCTH.

Huxens mepuansiii mo 'OCT 849.

Huxenesrit mopormok o 'OCT 9722.

PacTBOpBI HUKEII U3BECTHOM KOHIIEHTPAIIUH.

PacTBop A MaccoBoii koHmenTpamuy Hukers 0,0005 r/cM’: B cTakaH BMECTHMOCTBIO 250 M’ IToMerra-
10T HaBeCKy NMEPBUTHOTO HUKEN U KapOOHWIBHOTO HUKEJIEBOTO moporka Maccoit 0,5000 T, mprimBaroT
15—20 cMm” a30THO# KHCIIOTHI, pa30aBieHHOW 1:1, pacTBOPSAIOT IIpH HarpeBaHWH, KUIATAT 2—3 muH. [Ipu
HCIIOJIb30BaHUH HHUKEJICBOIO MOPOIIKA pacTBOP GHIBTPYIOT uyepe3 GuibTp (KpacHas wid Oeias JieHTa),
MIPEIBAPUTEILHO MPOMBITHIN 2—3 pa3a pacTBOPOM a30THOM KHCIIOTHI, pa30aBjieHHOH 1:9, GuibTp MpoMbI-
BaroT 2—3 pasa ropsueit Bonoii. K pacTBopy mprtaBaror 20 cM® cepHOil KHCIOTHI, pa3baBieHHoi 1:1, Bbima-
PHBAIOT JI0 [TAPOB CEPHOM KHCIOTHI, oxiaxkaaoT. K octatky mpummBator 60—70 cM’ BOIBI, PACTBOPSIOT CO-
JTH TIPHM HATPEBaHUH, OXJIAXKIAI0T PACTBOP, IEPEBOIAT B MEPHYIO KOOy BMecTHMOCTHI0 1000 cM’, IpHITHBa-
10T 50 cM® CepHOil KUCIOTHI, pa30aBIeHHOM 1:4, i TONHBAIOT O METKU BOIOM.

PactBop b MaccoBoii konmentpamun mukens 0,00005 r/cv’: B MepHYI0 K06y BMecTHMOCTEI0 100 oM’
ot6uparor 10 cM® pacTBOpa A, IPHIHBAIOT 5 CM° CEPHOMN KHCIOTHI, pa30aBIeHHOMH 1:4, TOTHBAIOT 0 METKH
BOJOM.

PactBop B MaccoBoii koruenTparmu aukesst 0,00001 r/cm’: B MepHyto ko6y BMecTHMOCTEIO 100 M’
ot6uparor 20 cM’ pacTBopa B, 101MBAIOT 10 METKH BOJIOIL.

4.3 IloaroroBKa K aHAJIU3Y

Jns rpagynpoBodHOTO Tpaduka B MEpHBIC KOJIOBI BMeCTUMOCTHIO 100 o™’ otouparot 0,5; 1,0; 2,0; 4,0;
6,0; 8,0; 10,0 e’ pactBopa B, monmmBarot Bomy g0 25—30 oM, npumBaioT 10 o™’ pacTBoOpa BUHHOKHCIIOTO
Kanusi-Hatpusi, 10 cM® pacTBopa IMAPOOKHCH HATpHsi, 10 cM® pacTBOpa HAICEPHOKHCIOro aMMoHus, 10 cm’
pacTBOpa AUMETHITIIHOKCUMA B THAPOOKUCH HATPHS, JOTUBAIOT A0 METKH BOJIOH U MPOBOISAT W3MEPEHHUS,
KaK yKaszaHo B 4.4.6.

Macca HUKeNIS B pacTBopax Ui IMOCTPOCHUS TpamyupoBodHoro rpaduka cocrasimser 0,000005;
0,000010; 0,000020; 0,000040; 0,000060; 0,000080; 0,000100 r.

[lo 3Ha4YeHHWSIM CBETOIOTJIOMICHUS PACTBOPOB U COOTBETCTBYIOIIMM MM MaccaM HHUKENIs CTPOST Tpa-
JYUPOBOYHBIA TpauK ¢ y4eTOM 3HAYCHUS] CBETOMNOIIIONICHUS PacTBOpa, MOATOTOBICHHOTO 0€3 BBEICHUS
pacTBOpa HHUKEJIS.

2
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4.4 IlpoBeneHue aHajan3a

4.4.1 B cTakaH WM KOIOy BMECTHMOCTBIO 250 CM’ MOMEIIAI0T HABeCKy mpoOsI Maccoit 0,500 r, mpu-
nuBatoT 15—20 cM’ a30THOM KHCIIOTHI, pa30aBIeHHOM 1:1, pacTBOPSIOT NPU HATPEBAHUH, BHITAPHBAIOT Pac-
TBOp 10 00beMa 5—6 cMr.

4.4.2 Tlpn MaccoBoii none Hukens He Gomee 0,020 % K OCTAaTKy MPHIMBAIOT Boxy a0 100—120 cm’,
5 cM’ pacTBOpa IMMOHHOKHCIIOTO HATPHUS, 5—6 T' XI0pHUCTOro aMMoHus, 20 cM® aMMuaka, 4 cM° MEpOKCHIA
BOJIOpOAA W KUIATAT B TeueHne 8—10 MuH. PacTBOp OXJIaXKmar0T, HEUTPAIH3YIOT COJSTHON KHUCIOTOH, pas-
6amiennoi 1:1, no pH 8—9 mo yHHBepcaabHOW MHANKATOPHON OyMare M IEpeBOIAT B IESTUTEIBHYIO BOPOH-
Ky BMECTHMOCTBIO 500 cM’. JIONHBAOT 06beM pacTsopa BozO# 10 200 cmM’, mpmmmBaoT 120 cM’ pacTBOpa
JTAMETHITIINOKCAMA B 3THIIOBOM criupTe, 20 cM™ xitopodopma, BCTPAXUBAIOT ACTUTEIHHYIO BOPOHKY 1 MUH
U Jajee MOoCTYIaloT, Kak yKkazaHo B 4.4.5 u 4.4.6.

4.4.3 Tpu maccosoit none Hukens ot 0,02 % 10 0,20 % k ocTaTKy npuimBaroT 60—70 cM’® BOJEI, Ha-
I'PEBAIOT JI0 KUIIEHHUS, OXJIAXKIAI0T, TIEPEBOAT PACTBOP B MEPHYIO KOJIGY BMECTHMOCTBIO 250 CM’, IONHMBAIOT
110 METKH BOJOi. AJIMKBOTHYIO 9aCTh PacTBOpa 00BEMOM 25 cM® OTOMpAIOT B CTAKAH BMECTHMOCTBIO 250 cM’,
JOIMBAIOT BOAY 10 06beMa 70—80 cM’, 106aBISIOT 5 cM’ pacTBOpA JTMMOHHOKHCIONO HATPHS, 2—3 T XJI0-
pHCTOro aMMOHHMS, 15 cM’ pacTBOpa aMMHaKa, 2 CM° [EpPOKCHIA BOAOPOAA M KHIIITAT B TeueHHe 8— 10 MuH.
PacTtBOp 0oXnakmaroT, HEUTPATM3YIOT COJITHON KHCIIOTOM, pa3zdasieHHow 1:1, mo pH 8—9 no yHUBEpcabHOM
HHIHKATOPHON GyMare M IepeBOIAT B JCIUTEIBHYI0 BOPOHKY BMECTHMOCTBIO 250 cv’ . [Ipuimsatot 50 e’
pacTBOpa JMMETHIITHOKCHMA B THIOBOM crupTe, 20 cM® XJI0pohopMa, BCTPAXHBAIOT ICTHTEIBHYIO BO-
poHKY 1 MUH U Aajiee MOCTYIA0T, Kak ykazaHo B 4.4.5 u 4.4.6.

4.4.4 TIpu maccoBoii noie Hukens cbire 0,20 % K 0CTaTKy IpUINBAOT 60—70 cM’ BOJIBI, HATPEBAIOT
J10 KMIICHHSI, OXJIAXK/IAI0T, IEPEBOJIAT PACTBOP B MEPHYIO KOJIGY BMECTUMOCTBIO 500 CM’, IOTHBAIOT 10 MeT-
KM BOJIOiL. AIMKBOTHYIO 9aCTh PACTBOPA 00BEMOM 5 CM’ OTOHpAIOT B CTAKaH BMeCTHMOCTHIO 100 cM’, monm-
BAIOT BOAY 10 00beMa 20 CM’, HIPIIHBAIOT 5 CM’ PAacTBOpa JIMMOHHOKHCIOrO HATPHS, HEHTPATH3YIOT aM-
muakoMm 10 pH 8—9 mo yHmBepcambHON MHIUKATOpHOW Oymare. I1oAroTOBICHHBIA PacTBOP MEPEBOMIST B
JeUTEIbHYI0 BOPOHKY BMecTHMOCThI0 100 eM’, mpuimBatoT 15 oM’ pacTBopa AMMETHITIHOKCHMA B STHIIO-
BOM criupTe, 20 cM’ x10pohopMa, BCTPIXUBAIOT ASTHTEIBHYIO BOPOHKY | MUH.

4.4.5 HuoKHUI OpraHMYeCcK il CIIOH CITHBAIOT B JCINTEIBHYI0 BOPOHKY BMECTHMOCTHIO 100 cM’, K BOA-
Ho#t dhaze mpuimBaror 20 cM’ XJI0po(GOPMa 1 OBTOPSIOT SKCTpaKimio. Opranndeckne Gasbl 00bEINHSIOT,
BOJHYIO — OTOpAaCKIBAIOT.

K o0beauHeHHON opraHudeckoil ¢ase HpUIMBAIOT aMMHaK, pa3daBieHHBIH 1:19, mociaemoBaTebHO
nopumsivu 15, 10, 5 cM’ 1 IPOMBIBAIOT 0 00ECIIBEIHBAHIS PACTBOPA, BCTPSIXHBAst BOPOHKY 10—15 pas.

K 1poMBbITO# opraHmdeckoii hase MpUIHBAIOT 15 cM’ CONSHOMN KHCIOTHI, pa3basiaeHHoi 1:24, 1 BCTpsi-
XHMBAIOT BOPOHKY B TeueHre | MuH. Opranndeckyro ¢a3y CIMBAIOT B IPYTYIO JICTHTEIHEHYIO BOPOHKY, & BOJI-
Hy[0 a3y — B CTaKaH BMeCTHMOCTHIO 100 cM’. Pe3KCTpaKIHIO MOBTOPSIOT C HCIIONb30BaHueM 15 cM’ pac-
TBOPA COJITHOM KHCIIOTHI, pa30aBieHHOH 1:24, BomHy0 (a3y CIMBAIOT B TOT JK€ CTaKaH, OPraHUYECKYIO (as3y
0TOpachIBaIOT.

K 06beMHEHHBIM BOIHBIM (ha3aM IPHIMBAIOT 5 CM® CEPHOM KHCIOTHI, pa3baBieHHoi 1:1, 106aBiIsioT
B 2—3 mpuema 1o KamaM 0,5 cM’ pacTBOpa a30THON KMCIOTHI JUIS Pa3pyLICHHs] OCTATKOB OPraHHYeCKHX
COEIMHEHMIA, TIOCTIE Yero BHOBB BBIITAPHBAIOT JI0 MTAPOB CEPHON KUCIOTHL. K 0XIakIeHHOMY OCTAaTKy TpHIIH-
BatoT 10—15 cM’ BOJIbI, HATPEBAIOT 0 PACTBOPEHHS COJICH, BHOBb OXJIA/KIAIOT.

4.4.6 PacTBOp MEPEHOCAT B MEPHYIO K010y BMecTHMOCTBI0 100 cM’, mprmuBaiot 10 cM’ pacTBOpa BUH-
HOKHCIIOTO Kanus-HaTpus, 10 cM® pacTBOpa rHAPOOKHCH HaTpust, 10 cM’® pacTBOpa HAACEPHOKUCIONO aMMO-
Hust, 10 M’ pacTBOpa IMMETHIITIHOKCHMA B THIPOOKHCH HATPHUS, TOJNMBAIOT 0 METKH BOJIOM.

Uepe3 5—7 MUH HU3MEPSAIOT CBETOIOIIIONICHHE pacTBOpa Ha CHEKTPO(OTOMETpE IMPH IJIUMHE BOIHEBI
440 uM win Ha (OTOIJICKTPOKOIOpUMETpe B obsacTu aiuH BoH 420—460 uM. B xauecTBe pacTBOpa cpas-
HEHUS UCTIONB3YIOT PAcTBOP, TIOATOTOBIEHHBIHN, KaK yKa3aHo B 4.3.

Maccy HuKeNs B pacTBOPE HaXOIAT IO TPAAyHPOBOYHOMY TpaduKy.

4.5 O0padoTKa pe3yabTaTOB aHAJIHN3A

MaccoByto 100 HuKeNs B 1pobe X ,%, BEIYHCISIIOT 110 (hopMyIie

— (Mx _M]()

X K 100, (D

rae M,— macca HUKENs B pacTBOPE MPOOKI, T;
M, — Macca HUKeIs B pacCTBOPE KOHTPOJIBHOT'O OMBITA, T
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M — macca HaBeCKHU TPOOHI, T;
K — xoadduimeHt pa3doapieHus pacTBOpa MpoOkI.
4.6 KoHTpPOJIb TOYHOCTH aHAJM3A
KoHTpoTh METPOJIOTHYECKUX XapaKTEPUCTHK PE3yIbTaToB aHamu3a mpososat mo 'OCT 13047.1.

HopmatuBbl KOHTPOJISI ¥ IOTPEITHOCTh METO/Ia aHAITN3a MIPUBE/ICHEI B Tabwuie 1.

Tabnuma 1 — HopMaTHBBEI KOHTPOJIS ¥ IOTPEITHOCTh METO/Ia aHATN3a

B nponenrax

Jomyckaembie pacxox- | JlomyckaeMble pacxox-
Maccosas goist JICHUS pE3yJIbTaTOB JIB CHHS PE3YJIbTATOB TPEX Jlomyckaempie pacxox- [orpemnocts MeTOA
pesy. NBYX | It pesy. P p it
JCHHS IBYX PE3yJIbTaTOB
HHUKEIs napasuieJbHbIX OIpe- | mapauieNbHBIX OHpe/e- D aHanmza A
JeNeHu d, JICHUH d; anaisa
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 AToMHO0-20COPOLMOHHDbII MeTO/

5.1 MeToa anaan3a

Mertoa OCHOBaH Ha H3MEPESHHUH TOTJIONMIECHHUS TTpH JytiHe BoJHBI 232,0 wim 231,1 HM pe30HaHCHOTO W3-
Jy4eHHs] aTOMaMH HHUKeNs, 00pa3yloUMUCs B pe3ylbTaTe aTOMHU3AIUH IPU BBEICHUH PAcTBOpa MPOOHI B
IIaMsl alleTUIICH-BO3AYX.

5.2 CpeacTBa u3MepeHuii, BCoMoOraTeJibHble YCTPOHCTBA, MATEPHAJIbI, PEAKTHUBBI, PACTBOPHI

ATOMHO-a0COpPOIIMOHHBIN CITEKTPO(OTOMETP, 0OCCIICUNBAIOIIHI TPOBEICHUE U3MEPCHHUN B TUIAMEHU
AllETUJICH-BO3TyX.

Jlamma ¢ oJBIM KaToIOM ISl BO3OYKICHHS CIIEKTPATbHON JIMHUNA HUKEIS.

Anernnen razoo0paszusriii mo I'OCT 5457.

OuasTpEl 00€330JICHHEIE TI0 [3] WiIu ApyTHe CPeIHEH NIOTHOCTH.

Kucnora azotHas mo 'OCT 4461, npu HeoOXOAUMOCTH OYMILeHHas meperonkoi, wm no [OCT 11125,
pazbaBnenHas 1:1 u 1:19.

Kob6anst mo 'OCT 123 unm crangapTHBIN oOpasel cocTaBa KoOanbTa ¢ yCTaHOBJICHHOW MacCOBOM J0-
neit Hukens He 6oxee 0,001 %.

[Topommok aukenenslit mo 'OCT 9722 nnn aukens nepsuanbiii mo OCT 849.

PacTBOpBI HUKEI U3BECTHOM KOHIIEHTPAIIUH.

PactBop A MaccoBoii konuenTpamuy Hukens 0,001 r/cM’: B cTakaH MM KOGy BMECTHMOCTBIO 250 cM’
MTOMEIIAI0T HABECKY TICPBUYHOTO HUKEIS WM KapOOHMIIBHOTO HUKENEBOTo mopoiika Maccoi 1,0000 T, npuiu-
BaroT 20—25 cM’ a30THOI KMCIOTHI, Pa30aBNeHHON 1:1, PaCTBOPAIOT HPU HATPEBAHHMH, KHILATAT 3—5 MUH.
[Ipu KCMONB30BaHUN HUKEICBOTO MOPOIIIKA PAcTBOP (PHIbTPYIOT Yepe3 GuiabTp (KpacHas wiu Oesas JIeHTa),
MPEIBAPUTEILHO MMPOMBITHIN 2—3 pa3a a30THOM KHCIIOTOH, pa3zbasnenHoi 1:19, ¢puibTp npombiBaroT 2—3
pasa ropstaeil BOLOi. PacTBOp OXJIa)KIAIOT, MEPEBOIAT B MEPHYIO K00y BMecTHMOCThI0 1000 cM’, mprim-
Batot 50 cm’ pacTBOpa a30THOM KHCIIOTHI, pa30aBlieHHOM 1:1, TONMUBAIOT JO METKU BOJIOM.
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PactBop b MaccoBoii komrentpamuu Hukess 0,0001 r/cv’: B MepHyIo konby BMecTuMocTbio 100 oM’
ot6uparor 10 cM’ pactBopa A, mpuianBaiot 10 cM® pacTBopa a30THOM KHCIOTHI, pasbaBnenHoii 1:1, mommBa-
FOT 10 METKHU BOJOM.

5.3 lloaroroBka Kk aHaJIU3Y

5.3.1 Ins rpagyupoBouHOTo rpaduka 1 mpu onpeneneHNN MacCoOBBIX aonel Hukems He 6omee 0,010 %
B CTAaKaHBI HJIH KOJOBI BMECTHMOCTBIO 250 CM® MOMEINAIOT HABeCKH Maccoif 5,000 r mpo6 kobaapTa Mim
CTaHIApTHOTO 00Opa3ma cocTraBa KOOambTa C YCTAaHOBICHHOW MacCOBOW JoJiell HUKENs. UHWCII0O HaBECOK
JIOJDKHO COOTBETCTBOBATH YHCITY TOYEK I'PaJlyHPOBOYHOIO TpaduKa, BKIFOUAs KOHTPOIBHBIN OTIBIT.

HaBecku pacTBOPSIOT IpH HarpeBaHud B 50—60 cM’ a30THOMH KUCIOTHI, pa3baBieHHoi 1:1, Bbimapu-
BaroT 10 o0bema 15—20 cm’, npwmBaroT 50—60 cM® BOIIBI, HarpeBaroT 10 KUTICHUA, OXJIaKIal0T, TIEPEBO-
IIT B MEPHBIE KOJIOBI BMECTUMOCTBIO 100 oM, otoupatot B HuX 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 o’ pactBopa b, B
K0JI0y C KOHTPOJIBHBIM OITBITOM PAacTBOP HUKEIS HE BBOJIMT, IOJIMBAIOT /IO METKH BOJOW M M3MEPSIOT aod-
cOpOITHIo, KaK yKa3aHo B 5.4.

Macca HEKenss B pacTBopax mis rpamyupoBku coctasimser 0,00005; 0,00010; 0,00020; 0,00030;
0,00040; 0,00050 r.

5.3.2 lnsa rpagyupoBOYHOro rpaduka 2 mpu ONIPEIENIEHAH MacCOBBIX nmoneit Hukenst ot 0,010 % mo
0,050 % B cTakaHBI WK KOJIOBI BMECTHMOCTEIO 250 cM” mmomeriaroT HaBeckn Maccoi 1,000 r mpo6 kobansTa
WU CTaHAapTHOTO o0pasila cocTaBa KoOambTa C YCTAHOBICHHOW MacCOBOM moiei Hukens. Unciio HaBeCOK
JIOJDKHO COOTBETCTBOBATH YHCITY TOYEK I'PaJlyHPOBOYHOIO TpaduKa, BKIFOUAs KOHTPOILHBIN OTIBIT.

HaBecku pacTBOPSIOT IPH HArpeBaHuH B 15—20 cM’ a30THOMH KUCIOTHI, pa3baBieHHoi 1:1, Bbimapu-
BaroOT 10 00bema 5—7 cm, mpuiuBaroT 50—60 cM® BOJIBL, HarpeBaroT A0 KUIICHUS, OXJIKIAI0T, IEPEBOAAT B
MEpHBIC KOJIOBI BMECTUMOCTHIO 100 oM, otbuparot B Hux 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 o’ pactBopa b, B k010y
C PacTBOPOM KOHTPOIIBHOTO OIBITa PACTBOP HUKENS HE BBOJSAT, JOIHMBAIOT 10 METKH BOJOW U M3MEPSIOT ab-
copOITHIo, KaK yKa3aHo B 5.4.

Macca HAKesI B pacTBOpax sl TpaaydpoOBKH yKazana B 5.3.1.

5.3.3 Jlns rpaxyrpoBOTHOTO rpadé)HKa 3 mpu ompeneneHnr MaccoBbIX noieit Hukens cpermre 0,050 % B
MepHBIE KOJIObI BMeCTHMOCTBIO 100 cM” 0T6mparoT mo 10 cM’ pacTBOpa KOHTPOIBHOTO OIBITA, TTOJOTOBICH-
HOTO, Kak ykazano B 5.3.2, u BBomat 0,5; 1,0; 2,0; 3,0; 4,0; 6,0 o™’ pactBopa b, B ko110y ¢ pacTBOpOM KOH-
TPOJBHOTO OIBITa PACTBOP HUKEIS HE BBOJSAT, JOJIUBAIOT IO METKH PAacTBOPOM a30THOM KHCIIOTHI, pa3das-
nmeHHo# 1:19, u m3mepsroT abcopOmio, Kak yka3aHo B 5.4.

Macca HEKens B pacTBopax mis rpamyupoBku coctarimser 0,00005; 0,00010; 0,00020; 0,00030;
0,00040; 0,00060 r.

5.4 IlpoBeneHue aHajan3a

B crakaH mi KoI0y BMECTUMOCTBIO 250 cM’ ITOMEIIAIOT HABECKY MPOOBI MAccoil B COOTBETCTBHH C
TabmuIei 2.

Tabnuma 2 — YCIIOBUS TOATOTOBKH PACTBOPa MPOOBI

MaccoBas 101 HUKels, % Macca HaBecku npoOEL, T 061)61\;:::::::::?3 Hact Howmep FE;:&ET;ZBOHHOFO
Ot 0,001 mo 0,010 BxIIOUY. 5,000 Beco 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

HaBecky mpo6s1 Maccoii 5,000 r pacTBopsifoT mpu HarpeBauun B 50—60 cm’, a Maccoit 1,000 T — B
15—20 cM’ pacTBOpa a30THOH KHCIOTHI, pa3baBiaeHHOH 1:1, BHIMAPHBAIOT COOTBETCTBEHHO 10 0OBEMa
15—20 e’ mimm 5—7 cv’, npunuBaoT 40—50 cM’ BOZBI, HArPEBAIOT 0 KUIICHUS, OXJIAKIAIOT. PacTBOp me-
PEBOIIAT B MEPHYIO KOJIOY BMECTUMOCTBIO 100 CM® ¥ TOJMBAIOT 10 METKH BOJIOIA.

Tpu MaccoBoii none Hukens cbiure 0,050 % B MepHYIO KOJIOGY BMeCTHMOCTBI0 100 cM® 0TOHMPAIOT anu-
KBOTHYIO YacTh pacTBOpa 00bEMOM B COOTBETCTBHH C TaOJHIICH 2 U TONUBAIOT JIO METKH PACTBOPOM a30T-
HOM KHCTIOTHI, pa3baBiieHHOH 1:19.

UzmepsttoT abcopOIuio pacTBopa mpodbl M COOTBETCTBYIOIIMX PACTBOPOB JUIS TPAlyUPOBKHU TIPH JUTHHE
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BoiHEI 232,0 HM, mmpuHe mean He Oonee 0,2 HM He MEHee IBYX pa3, MOCIICIOBATEIIFHO BBOAS UX B TUIaMS,
MPOMBIBAIOT CHCTEMY BOJIOH, MMPOBEPSIOT HYJIEBYIO TOUKY M CTAOMIBHOCTH IpaayHpoBovHOTO rpaduka. Jls
MIPOBEPKHU HYJEBOW TOUKH HCIIOJIB3YIOT PACTBOP COOTBETCTBYIONIETO KOHTPOJIBHOTO OMBITA, IIOATOTOBICHHO-
ro, KaK yKazaHo B 5.3.

ITo 3HavyeHMsIM aOCOPOIUM PACTBOPOB JIJISI TPATYUPOBKH M COOTBETCTBYIONIMM WM MaccaM HUKEJs
CTPOSIT TPayUPOBOYHBIE TPAPHUKH.

Maccy HuKens B pacTBOpe MpoObI HAXOJAT IO TPATyUPOBOYHOMY TpaHKy B COOTBETCTBHH C TaOJH-
et 2.

5.5 O6padoTka pe3yabTaTOB aHAJIHN3A

MaccoByto 00 HuKens X , % , BBIMHCISIIOT 110 (hopMyIie

M K

X = 100, 2)
rae M, — macca HUKEeTs B pacTBOpe MpoOHI, T;
K — xoaddunmeHT pazdoaBiacHusI pacTBOpa MpoObI;
M — macca HaBeCKH TpoOOHI, T.
5.6 KoHTpPOJIb TOYHOCTH aHAJM3A
KoHTpoIIh METPOJIOTHYECKHUX XapaKTEPUCTHK PE3yIbTaToB aHanu3a mpooat mo ['OCT 13047.1.
HopmatuBbl KOHTPOJISI ¥ TIOTPENTHOCTh METOIa aHAITN3a MPUBE/ICHEI B Tabuie 1.
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MMPUJIOXXEHUE A
(cipaBovHOE)

bubauorpadus
[1] T® X, cTatest 160 Xiopodopm hapmakoneHHbII

[2] TY 6-09-1181—89 Bbymara uHaukaTopHas yHUBepcajdbHas st onpenenenus pH 1—10 u 7—14
[3] TY 6-09-1678—95" ®uibTpsl 06e3301eHHbIC (Genasi, KpaCHAsI, CHHSIS JTCHTBI)

* o (V3 vy
HeiictByeT Ha Tepputopuu Poccuiickoit denepauuu.
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