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Non-tin bronze.
Methods for the determination of nickel

OKCTY 1709

[arta BeefeHus 01.01.79

HacToswuiA cTaHAapT ycTaHaBiuBaeT rpaBMMETPUYecKUiA MeTod (MpM MaccoBOi fone HUKens oT
0.5% po 35%), (hoTOMETPUYECKUNI A N aTOMHO-a6COpPOLMOHHbIA MeTofbl (MPU MaccoBOW [ONe HWUKens oT
0,05% [0 7%) > 3KCTpaKUMOHHO-(hOTOMETPUYECKMIA MeTog (npw maccoBoli gone Hukens ot 0,05% go
1%) B 6e3010BAHHbIX 6poH3ax no FTOCT 18175, TOCT 614 n TOCT 493.

(M3meHeHHas pepakums, V3m. Ne 2).

1. OBWWME TPEEOBAHWA

1.1. O6wme TpeboBaHMA K MeTodam aHanusa —no OCT 25086 ¢ gononHeHwem Mo pasg. 1
FOCT 15027.1.

(WN3meHeHHas pegakums, W3m. Ne 1, 2).
2. TPABVMMETPWUYECKWA METO/ ONPEAENEHNA HUKENA

2.1. CyuwHocTb mMeTofa

MeTog 0CHOBaH Ha OCaX[EeHNN HWKENS B aMMMa4YHOM PacTBOpe B MPUCYTCTBUM BUHHON WAN NUMOH-
HOM KUCNOT AHMETUATIVOKCMMOM B BUfE HEPACTBOPMMOIO BHYTPUKOMMIEKCHOTO COEAVHEHUS.

2.2. Annapatypa, peakTuBbl 1 PacTBOPbI

Turan gunetpytowme no FOCT 23932 tunos TP 3—20. 3—32.

ONEeKTPOoNN3Has ycTaHoBKa C NAaTUHOBbIMUK 3nekTpodamu no MOCT 6563.

Kucnota asoTHaa no FOCT 4461 n pasbasneHHas 11 un 1:99.

AMMOHMI a30THOKMCAbIM no FOCT 22867. pacteop 100 r/am3

AMMOHWMIA xnopucTelid no FOCT 2210, pacteop 200 r/gm3

Hatpuit ykcycHokuenblii no TOCT 199.

MouesnHa no FOCT 6691. pactsop 50 r/gm3.

mppasvH cepHokncnblin no FOCT 5841, pacteop 50 r/gm3

BpoMT1MONoBLINA CUHWIA, cnvpToBoli pacTBop 10 r/gm .

AMMOHWUIA BUHHOKMCABIA No TOCT 4951.

PacTBOp Ans NPOMbIBaHWA; FOTOBAT ClefytoWwMM 06pasom: 10 r aMMOHWS BUHHOKWUC/IONO pacTBops-
10T B BOfe, f06aBnsA0T | cM' ammuaka v gonmearoT Bogori o 1000 cm3

Kucnota asotHaa no FOCT 4461, pas6asneHHas 11

Kucnota cepHas no FOCT 4204. pasbasneHHas 14 un 1:1.

Kucnota consinas no MOCT 3118, pactBop 9 mons/gm3

Kucnota BuHHas no FOCT 5817, pactBop 400 r/am3.

Kucnota numorHaa no TOCT 3652. pactsop 400 r/gm3

Kucnota ¢pTopnctoogopoaHas no MOCT 10484.

M3naHve ouumansHoe MepeneyaTka BOCMpeLLeHa
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AmMMnak BofHbIi mo MTOCT 3760 n pa3baBneHHbI 1:50.

Ovavetnngnokenm (gumetunravnokenm) no FOCT 5828. cnmpToBoid pacteop 10 r/am3

CnvpT 3TMNOBbLIV peKTUUKOBaHHbIA No TOCT 18300 n pasdaBneHHbIA 1:3.

(N3veHeHHas pepakums, V3m. Ne 1).

2.3. TlpoBsefeHve aHanmsa

2.3.1. ins 6poH3, coaep>KaLLmx KpeMHMin

HaBecky 6pOH3bl Maccoi, ykasaHHOW B Tab/n. la. MOMeLLAOT B NNATUHOBYIO YallKy, Npn6aBasoT
10cm3a30THOI K1CNoThl, padbaBneHHon 1:1, u | cM3 (pTOpUCTOBOLOPOAHOW KMCNOTbI. PacTBopeHue npo-
BOAAT MpW HarpeBaHumn. 3aTemM NpuMo6aBnstOT 5 CM3 CEPHON KMCNOTbI, pa3baBneHHOW 1:1. 1 pacTBOp BbiNa-
puUBatOT A0 Hayana BblgeneHns 6enoro AbiMa CepHoi K1cnoTbl. OCTaTOK OXNaXAatoT, OMONacKMBaloT CTEH-
KV YallKu BOAOW 1 CHOBA BbIMApuBAOT A0 NOABMEHNUSA 6eNoro AbiMa CepHOli KMcnoTbl. CoNM pacTBOPSIOT B
BOAE W pacTBOP MEPEHOCAT B CTakaH BMeCTUMOCTbHO 300 cM3 pa3baBTAOT BOAOM A0 150 cm3, go6asnstoT
8 CM3 MPOKUMAYEHHOW a30THON KMCnoThl, pas3basneHHoN 1:1, u BbILENAOT Mefb 3NEKTPOAN30OM MO
FOCT 15027.1.

DNEKTPONUT NepeHoCAT B CTakaH BMeCTMMOCTbO 600 cm3, pas3baenstoT Bogol go 200 cm3 u ganee
NPOBOAAT aHaNun3, Kak ykasaHo B n. 2.3.2.

2.3.2. M ocTanbHbIX 6POH3

Tabnuya 1la

MaccoHaM Mons HUKens. OBbem pacTsopa O6LemM anuKBoToii YacTn
* Macca Hasecky, ( HaBECKN. OW* pacTBopa, CM*
Oor 05 pgo 3 1 Becb -
Cs. 3 .8 0,5 Becb —
. 8 .12 1,0 250 50
* 12 »35 0,5 500 50

HaBecky GpOH3bl Maccoi, yKa3aHHON B Tabn. la, moMellatoT B CTakaH BMecTMmocTbio 300 cM3 u
pacTBopstoT B 10 cM3a30THOM KUCNOTbI, pa3baBneHHoi 1:1. npu HarpeBaHuu. Mocne NonHOro pacTeope-
HWS Npo6bl OMNONACKMBAIOT CTEHKU CTakaHa BOAON W yAanatoT OKWUCAbl a3oTa kKunsueHvem. [lo6aBnsatoT
50 cm3ropsiyeli Bogbl. 20 cM3ropsyero pacTeopa a30THOKUC/ION0 aMMOHMS 1 narpenatoT 10 MuH. B cnydae
BblJje/IeHNA MeTa0NOBAMHOW KUCMOTbl, 0CAfOK OT(MUNbTPOBbLIBAKOT ¥ 0CAAOK Ha (UNIbTPE MPOMbIBAOT
7—8 pa3 ropsunM pacTBOPOM a30THOM KMCNOThI, pasbaBneHHol 1:99.

3atem pactBop pasbasnaoT o 150 cM3 BOAOW U BbILENAIOT Mefib U CBUHEL, 3N1EKTPOAN30M NO
FOCT 15027.1. TMpy nosiBNEHUN BO BPEMS 3M1EKTPOM3a PO30BOI OKpacku (OKWCIeHMe MapraHua) fo-
6aBNA0T MO Karnasam pacTBOP MOYEBWHbI U CEPHOKMUCIIONO MApasyHa o 06ecLBeunBaHmnsa pacTBopa. NeKT-
poNUT UM aNMKBOTHYH 4acTb pacTBopa (CM. Tabn. 1a) nepeHOCAT B cTakaH BMeCTUMOCTbIO 600 cm3 u
pas6asnsaoT Bogoin Ao 200 cm3.

B pacTtBop ao6asnstoT 10 cm3 pacTBopa BMHHOM KMUCAOTbI. 25 cM3 pacTBopa X/0PUCTOro aMMOHUS 1
HeMTpanu3yoT aMM1akom Ao cnabokucnoin peakummn (pH 4—5) no yHWBepcanbHON MHAWKATOPHOW byma-
re unu 4obaBNAOT HECKOMbKO Karnesib pacTeopa 6pOMTUMOOBOrO CUHErO M aMMUaK [0 LLe/I04HOl peak-
LMK, a 3aTeM MO Kanisam a3oTHYK KWUCNOoTY, pa3basneHHyto 1:1, 10 M3MEHEHMS OKpacku pacTeBopa. Pa-
cTBOp HarpesatoT go 70 ‘C, fobasnsoT 30 CM3CNMPTOBOrO pacTBOpa AUMETUATIMOKCUMMA. 5 T YKCYCHOKMC-
Nnoro Hatpus, 2—3 cM3 avMmMumaka A0 CnaboLleiouHOl peakumn 1 BblAEPXMBAKOT Ha BOAAHON GaHe 2 Y
(MOXXHO 0CTaBMTb Ha HOYb). OCcafoK OT(HUNLTPOBLIBAIOT Ha NPeABAPUTENIbHO B3BELUEHHbIA QUALTPYIOLL NI
TUresib Npyu otcacbiBaHMn. OCafoK NPOMbIBAIOT TPU pasa ropsA4MM pacTBOPOM /1 MPOMbIBKM, LIECTb-
BOCEMb pa3 ropsueil BOAOW W MOA KOHeEL, fBa pasa 3TWI0BbIM CNMPTOM, pasbaBneHHbIM 1:3. Turenb ¢
0CaflKOM BbICYLLUMBAIOT B CYLUMALHOM LiKagy npn 110—120 *C 1o NOCTOSAHHOW MacChl.

(M3veHeHHas pegakumsi, Mam. Ne 1).

2.4. O6paboTKa pe3ynbLTaToB

2.4.1. MaccoByto oMo H1Kensa (X ) B NpoLEeHTax BbIYUCAAIOT No hopmyne

X n 1..0:2032 100
roe T — macca ocagka QUMETUNTIMOKCHMaTa HUKens, T;
0.2032 — Ko3(hhMUMEHT MepecyeTa AMMETUNTIMOKCMATA HUKENS Ha HUKENb;

/9, — macca HaBecKM.
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C. 3TOCT 15027.5-77

24.2. ABCONOTHbIE PACXOXAEHMA Pe3yNbTaToB MapasifenbHbIX onpeaeneHunii {<—nokasaTesnb CX04M-
MOCTW) He JO/DKHbI MPEBbILLATb JOMYCKAEMbIX 3HAYEHWIA, NPUBEAEHHBIX B Tabn. 2.

Tabaunuma?2

Maccosas fons MaccoBas gons .

HUKens. Y d. % D. % HUKens. % d. D. %

Or 0.05 po 0.10 0.010 0,02 Cs. 3.0 pgo 50 0.06 0.1
Cs. 0.10 » 0,25 0.012 0.03 « 50 - 70 0.08 0.2
* 025 *05 0.02 0.05 * 70 * 90 0.10 0,2
*0,5 * 1,0 0.04 0.1 « 9.0 *110 0.12 0.3
* 1.0 » 30 0.05 0.1 a 11.0 » 180 0.15 0.4
* 180 *35.0 0.20 0,5

(N3meHeHHas pefakums, M3m. Ne 2).

2.4.3. AGCONOTHbIE PACXOXKAEHUS pe3yNbTaToB aHann3a, NoMlyyeHHbIX B BYX Pas3/nyHbIX nabopaTo-
pUsX, UM ABYX pe3y/bTaTOB aHann3a, Noay4YeHHbIX B OAHONA nabopaTopyu, HO MPU PasnMYHbIX YCI0BUAX
(D — nokasaTenb BOCMPOM3BOAMMOCTU), He AO/MKHbI MPEBbLILIATL 3HAYEHWI, NPUBEAEHHbIX B Tabn. 2.

2.4.4. KOHTPO/b TOYHOCTM Pe3ybTaTOoB aHanu3a

KOHTPO/Ib TOYHOCTM pe3ynbTaToB aHanmn3a NpPoBOAAT NO FOCYAapCTBEHHLIM CTaHAAPTHLIM 06pa3Lam
6€30/10BAHHbLIX 6POH3, AaTTECTOBAHHLIM B YCTAHOB/MIEHHOM MOPAAKE, WU COMOCTAaB/IEHWEM pe3ynbTaToB
aHanu3a, MOJYYEHHbIX T[PaBUMETPUYECKUM W aTOMHO-abCOPOLMOHHBIM MEeTOAaMM B COOTBETCTBUU C
FOCT 25086.

2.4.3, 2.4.4. (BBefeHbl fononHUTeNbHO, M3m. Ne 2).

3. ®OTOMETPUUYECKNIN METO/ OMPEAENEHNA HKENA

3.1. CywHocTb MeToga

MeTof OCHOBaH Ha 06pa3oBaHUM HWUKENEM OKPALIEHHOr0 COefVHEHUA C AUMETUNTIMOKCUMOM B
LLeNoYHOW cpefie B MPUCY TCTBUM OKUCANTENS W W3MEPEHWW ONTUYECKON NMOTHOCTW OKPALLeHHOro pa-
CTBOpA.

3.2. Annapatypa, peakTuBbl H PacTBOpbI

P 0TO3NEKTPOKONOPUMETP USIN CMEKTPODOTOMETP.

KucnoTa asotHas no FOCT 4461, pas6aBneHHas 1:1.

Kucnota cepHas no MOCT 4204. pa36asneHHas 1:4.

Kucnota propmctoBogoposHas no FOCT 10484.

Kannin Hatpuii BUHHOKMCbI no TOCT 5845 (cerHetoBas cosb), pactsop 200 r/gml

Hatpusa rugpookuck no FOCT 4328, 2 monb/gM' pacTsop.

AMMOHMIA HagcepHokucabll no TOCT 20478, cBEXENpPUroTOB/eHHbI pacTeop 100 r/gm3.

Ovauetnngnokenm (gumetunrnHokeum) no MOCT 5828, pacteop 10 r/gm3 B pactBope 2 mMonb/gm3
rMAPOOKUCU HaTPUS.

Hukenb mapkn HO no MTOCT 849.

CraHAapTHbIE PacTBOPbLI HUKENA.

PacTBop A: roToBaT criegyrowym obpasom: 0,2 T HUKeNst pacTBOpsAT B 20 CM3a30THON KWCMOTI,
pas6aBneHHol 1:1. OKMCAbI a30Ta YAANAT KunsyeHnem. PacTBop nepeBogAaT B MepHYHo Kon6y BMeCTUMO-
CTbto | AM3, [ONMBAKOT O METKW BOLOIA U MepemMeLLnBaroT.

1cm3pactBopa A cogepxut 0,0002 1 HUKens.

Pactsop B: roToBaT cnegyrowmm o6pasom: 25 cm3pactsopa A NOMELLAIOT B MEPHYHO K06y BMeCcTu-
MocTbio 250 cM3, JONIMBAIOT A0 METKM BOJOW U nepemewunBatoT. | cm’ pactBopa b cogepxut 0.00002 r
HUKeNs.

AMMOHWUIA a30THOKMCAbIA no FTOCT 22867, pactsop 100 r/am3

Kucnota asoTtHas no FOCT 4461, pas6asneHHas 1.1 n 1:99.

MouesnHa no MOCT 6691, pacteop 50 r/gm3.

mapasvH no FOCT 5841, pacteop 50 r/gM3.

(N3meHeHHas pefakums, M3m. Ne 1, 2).
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3.3. TlpoBefeHue aHanunsa

3.3.1. [.bl 6poH3, coep>KaLLmx KpeMHWiA

HaBecky 6poH3bl mMaccoii 0.5 © nomewawT B NAaTMHOBYH YallKy, npubasnaoT 10 cm5 a3oTHOM
KuncnoTbl, pas6asneHHoli 1:1. n 1cM' pTOPMCTOBOAOPOAHONM KMCNOTLI. PacTBOpeHWe MPoOBOAAT NpuW Harpe-
BaHUN. 3aTeM NpunbaBnsoT 5 cM5cepHOil KACIOThbI, pasbasnieHHol 1:1, 1 pacTBOpP BbiNapuBatoT 40 Havana
BblAeneHns 6enoro AbiMa CEpHOW KUCAOTbI.

OCTaToK OXM1aXAAl0T, OMONACKMBAIOT CTEHKM YallKu BOAOW M CHOBA BbiNapyBalOT A0 MOSBEHUA
6e710ro AbiMa CepHO KncnoTbl. Conun pacTBOPSHOT BOAOW M PacTBOP MEPEHOCAT B CTakaH BMECTMMOCTbIO
300 cm3, gobaBnaoT 10 cM3a30THON KMCNOTbI, pa3baBnstoT BoAoW 40 50 cmM3 1 BbIAENAT Meab 31eKTPO-
nunsom no MOCT 15027.1.

DNeKTPONMT NepeBOAAT B MEPHYH) KONOY BMeCTMMOCTbI0 250 cM3 LONMBAKOT BOAOM A0 METKM, nepe-
MeLUMBAIOT W Janiee NPOBOAAT aHanu3, Kak ykasaHo B . 3.3.2.

3.3.2. A, 196poH3 BCeX 0CTa/bHbIX MApOK

HaBecky 6poH3bl Maccoii 0,5 r nomeLLaroT B CcTakaH BMecTumocTbio 300 cm3 1 pacTeopstoT B 10 cm3
a30THOW KMCNOTbI, pa3baBneHHon 1.1, npyv MefneHHOM HarpeBaHuu. Mocne NoAHOro pacTBOPEHMUS MPO6bI
0NO/aCKMBAIOT CTEHKWN CTaKaHa BOAOW W YAansioT OKMC/bl a30Ta KunsayeHneMm, o6aBnstoT 50 cm3ropsyeit
Bofbl 1 20 cM3 ropsyero pacTeopa a30THOKMCI0ro aMMOHUS, HarpeBatoT 10 MUH 1 B clydae NOSBEHUS
0cagka MeTaon0BAHHOW KMCAOTbI €ro OT(MUNLTPOBbLIBAtOT HA MAOTHbLIA UALTP M NPOMbLIBAOT 0CAA0K Ha
(hunbTpe ropsyelt a30THO KUCNOTON, pa3baBneHHoi 1:99, mocne 4ero ocagok oTbpackiBaloT. 3aTem pa-
CTBOp pasbaBnsaoT Bogoi A0 150 cM3 Mnpu OTCYTCTBUM CBUHLA B CMniaBe MpubaBasoT 7 CM3 CepHoit
KUCNOTbI, pa3baBneHHOR 1:4. 1 BbIgenstoT Mefb anekTponnsom no FOCT 15027.1. B npucyTcTBUM CBMHLA
CEPHYI0 KUCMOTY A06aBNAT NOC/e BblAeNeHNs OCHOBHOW MacChbl CBUHLA 3M1eKTPOAN3oM. B cnyyae nossne-
HMS PO30BOI OKpacku B MpOLECCe 3M1eKTponn3a (OKWCNEHNe MapraHua) 4o6aBnslT No Kanism pacTBop
MOYEBMHbI WM CEPHOKUCNOrO ruApasuHa. SNeKTPoAnUT MepeBOSAT B MEPHYKO KOby BMECTMMOCTbIO
250 cmM3 1 fonMBalOT BOLOIA L0 METKW.

B 3aBMCUMOCTY OT COfEPXXaHNsA HUKENSA B OpOH3e 0TOMPaAtOT aMKBOTHYHO YaCTb pacTBopa B COOTBET-
CTBUK C Tabn. 3.

Tabnuuya3l
MaccoBast fonn HUKens, % O6bemM annKBOTOW YacTu Macca HaBecKM, COOTHCTCTHYOLLIAS
pactsopa. cm3 anMKBOTON yYacTu pacTmopa. |
Or 005 no 0,25 5 0.05
Cs. 025 B 05 10 0.02
* 05 * 70 5 0.01

ANNKBOTHYH YacTb pacTBopa (CM. Tabn. 3) nmomewaroT B MepHyt0 Konby BmectumocTbio 100 cm3
pob6asnaT 20—25 cM3 BoAbl M nocnefoBatenbHO npunueatoT 10 cM3pacTBopa CerHeroBoi conu, 15—
20 cm3 pactBopa ruapookucu Hatpus, 10cm3 pacTBopa HaACepHOKMC/I0ro amMmmoHus, 10 cm3 pacTso-
pa AMMETUNTIMOKCUMMA, [ONMBAIOT [0 METKW BOAOW M nepeMellmBatoT. ONTUYECKYO NIOTHOCTL PacTBo-
pa u3mMepsloT Ha ({toTokonopy MeTpe C 3eneHbIM CBETO(MILTPOM B KiOBeTe 3 CM (MpU MAaccoBoW gone
Hukens go 1%), kioBeTe 1cm (Npy MaccoBoi fione HUKeNs cebille 1%) Wan Ha CneKkTpogoToMeTpe npu
\ = 434 Hm B KioBeTe 1CM NO OTHOLLUEHMIO K PaCTBOPY KOHTPOJIbHOIO OMbITA.

MaccoByto 400 HUKENA BbIYUCAAKOT NO rPafyMpoBOYHbIM rpatnkam.

(U3meHeHHan pepakums, M3m. Ne 2).

3.3.3. TocTpoeHwe rpagynpoBOYHOIO rpadmka

3.3.3.1 B mepHble Konbbl BMecTUMOCTb0 Mo 100 cm3nomewatot 0; 1,0; 2.0; 3,0; 4,0; 5,0; 6.0 1 7,0 cm3
CTaHZapTHOro pacteopa b HMKens, pa36aBna0T Bogoi fo 20—25 cM3wu fanee aHann3 BedyT, KakK yKasaHo
Bn. 3.3.2

3.3.3.2. B mepHble Konbbl BMecTUMOCThI0 No 100 cm3 nomewatoT O0; 1,0; 1,5; 2,0; 2,5; 3,0 u 3,5 cm3
CTaHJapTHOro pacTeopa A HUKens, pas3baasdloT Bogoi fo 20—25 cM3 1 ganee aHann3 BedyT, KakK yKasaHo
Bn. 3.3.2.

(M3meHeHHas pepakums, W3m. Ne 2).

3.4. O6paboTka pe3y/nbTaToB

3.4.1. Maccosyto fonto Hukens (JT,) B NpoLeHTax BbIYMCAAIOT Mo opmyne
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rje T — macca HWKens, HalfieHHas no rpafyvmpoBOYHOMY rpadmky, T;
/n, — macca HaBeCKu, COOTBETCTBYHOLLAA afMKBOTHOM 4acTu pacTeopa, T.

3.4.2. ABCONIOTHbIE PACXOXAEHUSA Pe3yNbTaToB NapasenbHbIX onpegeneHnin (</ —mnokasaTenb CXOAM-
MOCTW) He LO/DKHbI MPEBbILLATb AOMYCKAeMbIX 3HaYeHWI, NpyBeLEeHHbIX B Tabn. 2.

(N3meHeHHas pefakums, M3m. Ne 2).

3.4.3. AGCONIOTHbIE PAaCXOXAEHUA Pe3y/bTaToB aHanu3a, NoNyYeHHbIX B IBYX pas/inyHbIX naboparto-
pusX, W OBYX pe3ynbTaTOB aHann3a, NnonyyvyeHHbIX B OAHON nabopaTopyun, HO MPU PasfMuHbIX YCI0BUAX
(D — noka3saTtenb BOCMPON3BOAUMOCTI), He JO/MKHbI NPEBbILIATL 3HAYEHWIA, NPUBEAEHHBbIX B rabn. 2.

3.4.4. KOoHTparb TOYHOCTU pe3yibTaToB lWunTa

KOHTPO/Ib TOYHOCTUN Pe3yNbTaToB aHann3a NPoBOAAT MO [0CYAapCTBEHHbIM CTaHAapPTHLIM 06pasLam
6€30/10BAHHbIX GPOH3, aTTECTOBAHHbIM B YCTaHOB/EHHOM MOPSAAKe, WM COMOCTaBleHNEM pe3y/bTaToB
aHanu3a, NonyyYeHHbIX POTOMETPUYECKUM N aTOMHO-aBCOPOLMOHHBIM N rPaBUMETPUYECKUM METOAAMM
B cooTBeTcTBUM ¢ TOCT 25086.

3.4.3, 3.4.4. (BeefeHbl fononHUTeNbHO, M3m. Ne 2).

4. 3KCTPAKLMOHHO-®OTOMETPUYECKUNIM METO/ ONPEAENEHNA HUKENSA

4.1. CywwHoCTb MeToga

MeTof OCHOBaH Ha 3KCTparnmpoBaHWUW XeNTOOKPaLeHHOro KoMmaeKca JUMETUNTIMOKCHMATa HUKe-
NS XNOPOPOPMOM U U3MEPEHUMN ONTUYECKON MNOTHOCTU IKCTPaKTa.

4.2. Annapatypa, peakTvBbl 1 pacTBOpbI

$P0T031EKTPOKONOPUMETP USIN CMEKTPODOTOMETP.

Kucnota azotHas no FOCT 4461.

Kucnota consHas no FOCT 3118, pas6asneHHaa 11

AnMMMak BogHbIn no MOCT 3760.

Hatpusa rugpookucs no FOCT 4328, pactsop 200 r/gm3

TmapokcunamuH consHokucnblini no FOCT 5456, pacteop 10 r/gm3

Hatpwuit cepHoBaTucTokucnblii, pacteop 200 r/gm3

HaTpwuii ykcycHokucnblii no FTOCT 199, pactsop 200 r/gm3,

HaTpuii BUHHOKMCAbIW Knenblii no TOCT 5837, pacteop 100 r/gm3.

CnupT 3TMN0BLIA pekTUMKoBaHHbIA no FOCT 18300.

Mepekunch Bogopoga no FOCI 10929.

Ouauetnngmokeum (gumeTtunravokeum) no FOCT 5828, cnuptoBoit pacteop 10 r/am3.

Komnnekcoobpasytowuii pacTBop; roToBAT CheAytowm o6pasom: cmewmsatoT 240 cM3 pacTBopa
BMHHOKWC/IOrO KUCNoro Hatpus, 480 cm3pacTBopa YKCYCHOKMcNoro Hatpus n 200 cm3pacTBopa cepHoBa-
TUCTOKMCIONO HaTpus.

HaTpwuii cepHokucnbiil 6e3BogHbIN no TOCT 4166.

Xnopothopm.

Hukens mapkn HO no FTOCT 849.

CTaHAapTHbIe PacTBOPbLI HUKENS.

PactBop A: rotoBaT cnegytlowmm o6pasom: 11 HUKeNs pacTBOPSIOT B CTakaHe BMECTUMOCTbHO
250-300 cm3B 20 cm3consHoli KncnoThl, pasbasneHHol 1:1. n 10 cmM3 nepekncy BOAOPoLa, A06aBNEHHO
He6OoNbLIMMK NOPLUAMM, KOrda npoba NOSHOCTbIO PACTBOPUTCS, KUNATAT 1 MWUH AN pasnoXeHns nsbbIT-
Ka Mepekncn BOAOPOAA, OXNAXKAAKT, W NEpeHOCAT B MEPHYH Konby BMECTUMOCTbIO 1 AM3, fonuMBatoT
BOZOW [0 METKM W NepemeLUuBatoT.

1cm3pacteopa A cogepxut 0.001 r HuKens.

PactBop b; roToBsT cnegytowmm obpasom: 10 cm3pacteopa A MepPeHOCAT B MEPHYHO KOGy BMeCTu-
mocTbio 100 cM3, JONMBAOT L0 METKM BOLOW M NepemeLLunBatoT.

1cm3pactBopa b cogepxut 0,0001 r Hukens.

4.3. TpoBefeHne aHann3a

4.3.1. HaBecky 6poH3bl Maccoid 1T nomelatoT B CTakaH BMECTUMOCTbH0 250—300 cm3 1 pacTBOpSHOT
B 20 cM3Cc0nfHOM KUCnoThl, pasbasneHHol 1:1, n 10 cm3nepekncn Bogopoaa, 406aBsemMoi He6obLLMMUY
nopumsamu. Korga npoba pacTBOpUTCS MOSHOCTbIO, PAcTBOP KUNATAT 1 MUH ANA PasnoXeHus W3bbiTka
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nepekncn BOAOPOAa. 3aTeM MEPEBOAAT PacTBOP B MepHYH Konby BMecTMMOCTbIO 100 cM3, fonuBaloT Ao
MEeTKU BOZOW W rMepemelLmBaloT. ANMKBOTHYIO 4YacTb 10cm3 (npu maccoBoii gone Hukens fo 0.5%) nm
5 cm3 (npu maccosoit gone Hukens ot 0,5% Ao 1%) nomeLiatoT B AeNTENbHYIO BOPOHKY BMECTVMOCTLHO
250 cm3 pa3baBnstoT BOAONA A0 25 cM3 1 pacTBOp NOALLENAYMBAOT aMMMWaKoM, a 3aTeM CHOBa MOAKUCASIOT
CONIAIHO KMCNOTO, pasbaeneHHon 1.1, go pH 6,5 no nHaukaTopHOin Gymare. 3aTem Ao6aasstoT 5 cm*
pactsopa rugpokcunamHHa u 50 cM3 KomnnekcoobpasytoLlero pactsopa, BCTPAXmBas nocne AobasneHus
Keokgoro peaktvsa. ocne atoro npH6aasstoT 3 cM3 pacTBopa LUMETWUATIMOKCHMA. BCTpAxuBaoT 60 c,
npunmeatoT 20 cm3 xnopoopma 1 aKCTparmpyroT B TedeHue 40 c. lMocne pasgeneHns a3 oOKpalleHHbIA B
XKENTBIN LBET pacTBOP X/I0pOhopmMa nepeHoCcsT B Konby BMecTUMOCTbIO 50 cM', cogepxkatyto 0.2 1 6e3804-
HOr0 CEPHOKMCNOro HAaTpus, a U3 BOAHOIO pacTBopa MOBTOPAIOT 3KCTpakumio 10 cm3xnopodopma. Konby
C 00beAMHEHHbIM 3KCTPAKTOM AOAMBAOT 40 METKM X/I0pOPOPMOM, 3aKpbIBatOT NPOGKOW U NepemMeLLBa-
toT. ONTUYECKYIO MJIOTHOCTb PacTBOpa W3MepsAloT Ha CNeKTPo(oTOMETpe Mpu ANMHE BOMHbI 360 HM B
KtoBeTe [/IMHOW 1CM Mn Ha (hOTO3NIEKTPOKONOPUMETPE MPU ANIMHE BOMHbI 413 HM B KtOBETe [/IMHOIA 2 CM.
PacTBOPOM CpaBHEHMWS CMYXMUT XIOPOPOPMHbIA CNOA KOHTPO/LHOIO OMbITa.

Copep>xaHne HUKens BbIYUCNAKOT MO rpagyypoBOYHOMY Fpadmky.

4.3.2. TlocTpoeHve rpagyypoBOYHOro rpadimka

B genvtenbHble BOPOHKW HanmealoT nocnegosartenbHo 0: 1; 2; 3; 4, 51 6 cm3cTaHgapTHOro pacresopa b.
npn6asnAloT aMMUaK A0 LLEN0YHOM peakumun 1 3aTemM aHanu3 BefyT Kak ykasaHo B n. 4.3.1.

PacTBOPOM CpaBHEHMA CAYXWT 3KCTPaKT, NOMyYeHHblii 6e3 gobaBneHWs CTaH4apTHOro pacTeopa
HUKens.

4.4, O6paboTKa pe3ynbTaToB

4.4.1. MaccoByto o/t HUKensa (A;) B NpoLeHTax BbIYUCAAT N0 (opmyne

% T 100

roe T — macca HUKens, HalifieHHas Mo rpagyvMpoBOYHOMY rpaduky, T;
/n, — macca HaBecku Npo6bl, COOTBETCTBYHOLLAS a/IMKBOTHOW YacTu pacTBopa, T.

4.4.2. AGCONIOTHbIE PACXOXAEHUA pe3yNbTaToB NapanfeNbHbIX onpegeneHuii (d —nokasaTenb CX04M-
MOCTM) He LO/KHbI MPEBbILLATbL AOMYCKAEMbIX 3HaYeHWIA, MPUBEAEHHbIX B Tabn. 2.

(M3meHeHHas pepakums, V3m. Ne 2).

4.4.3. A6CONIOTHbIE PACXOXAEHNA Pe3ynbTaToB aHann3a, NoayYeHHbIX B ABYX Pa3fiMyHbIX 1aboparto-
puAX, UK ABYX pe3y/nbTaToB aHann3a, MOAYYEHHbIX B OfHOI N1abopaTopum, HO NPU Pas/IUYHbIX YCMOBUAX
(O —nokasatefib BOCNPOM3BOAMMOCTM), He JO/MKHbI MPeBbIWaTh 3HaYeHWI, NPUBEAEHHbIX B Tabn. 2.

3.4.4. Koumpaih TOo4YHOCT Y pe3ynbTaToB ana.Lw W

KOHTpO/Ib TOYHOCTW pPe3y/nbTaToB aHann3a NPoBoaaT no n. 3.4.4.

4.4.3, 4.4.4. (BeegeHbl fononHuUTeNbHO, V3m. Ne 2).

5. ATOMHO-ABCOPELIVIOHHbIN METO/, OMNPEAENEHNA HUKENSA

5.1. CyuwHocTtb MeToga

MeTog ocHOBaH Ha M3MepeHUn abcopbLuy ceeTa aToMaMmn HUKeNs, 06pasyoLwmmmncs npu BBedeHNN
aHanm3nMpyemoro pactsopa B njams aueTuieH—Bo3ayXx.

5.2. AnnapaTypa, peakTusbl 1 pacTBOpbI

ATOMHO-a6COPOLMOHHbIA CMEKTPOMETP C UCTOUHUKOM U3NYYEHUS 411 HUKENS.

Kucnota aszotHas no FOCT 4461 un pasbasneHHas 3:2 n L1

Kucnota consiHas no FOCT 3118 v pacteopbl 2 1 | Monb/gm3

CMeCb KUCMOT: TOTOBAT CNeAyoLMM 06pa3om: 04MH 06beM a30THOIM KMCNOTbl CMELUMBAIOT C TPeMs
06beMaMu CONAHON KUCNOTbI.

Kucnota ¢pTopuctoogopoaHas no MOCT 10484.

Kucnota cepHas no FOCT 4204. pasz6aBneHHas 1:1.

Hwukenb no FOCT 849 ¢ maccoBoit goneii HUKeNs He mMeHee 99.9%.

CraHfapTHbIe pacTBOPbI HUKENS.

PactBop A; rotoBAT cnegytowymm obpasom: 0.5 r HUKens pacTBOpSIOT Npu HarpeBaHuu B 20 cm3
a30THOM KMCNOTbI, pa3baBneHHoW 3:2, pacTBOP OX/TAKAAKOT, MEPEHOCAT B MEPHYHO KONOy BMECTUMOCTbIO
1000 cM3 1 foNMBAKOT BOAOW 0 METKM.

1cm3pactBopa A cogepxut 0,0005 1 H1Kens.

PacTtBop b: rotoBAT cnepytowmm obpasom: 20 cm3pacTeopa A NepeHoCcAT B MEPHYO K06y BMeCTu-
mocTbio 100 cm3 fo6aBnsaoT 10 cm3pacTBopa 2 MOb/AM3CONMSHON KUCOTbI U f0NMBAKOT BOLOM A0 METKM.
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lcm' pactBopa cogepxut 0.0001 r HuKens.

5.3. TllposefeHve aHanusa

5.3.1. [ns 6poH3 ¢ maccoBoii goneii kpemHus 4o 0.05%.

HaBecky 6pOH3bl Maccoi, yKa3aHHOI B Tab/. 5, noMeLlaroT B CTakaH BMeCTMMOCTbIO 250 cM' 1 pacT-
BOPAIOT Mpu HarpeBaHun B 10 cM5cMecy KUCNOT. PacTBOp OXaXAatoT, NePeHOCAT B MepHY0 Konby Bme-
cTMMOCTbIO 100 CM3, 0M0NacKMBAIOT CTEHKYM CTakaHa pacTBOpoM 1 Monb/gM3CONAHOW KUCNOTbI U J0/MBa-
10T 0 METKM TOM e KUCNOTO. Mpn maccoBoi gone Hukens cabiwe 0,25% 10 cm' pacTBOpa NepeHocsT B
COOTBETCTBYIOLLYIO MepHYHO Konby (cm. Tabn. 5) n 4oNnBalOT 40 METKM PacTBOPOM | Monb/gM3 CONSHOA
KUC/OTHI.

N3mepatoT aTOMHY0 a6cop6LMIo HAKENS B NNaMEHW aueTuieH—BOo34yX Mpu 4/IMHe BONHbI 232.0 nnu
341.5 HM napannesnibHo € rpagynMpoBOYHbLIMK PacTBOPamMu.

Tabnuwnas

MaccoBas J0M vmKcaw. Macca O6beM aNMKBOTHO O6tem 2 MO//AML ~ O6bem pac mopa nocne
% HaBecku mpobbl, © yactu paosopa. cm' CO/1AHON pasbasneHus, cml
| cM'
Or 0.05 po00.25 1 — — 100
Cs. 025 *15 1 10 10 100
* 15 *70 0,5 10 sl 250

5.3.2. [nii 6POH3. C MaccoBoit foneit KpemHus cebite 0,05%

HaBecky 6pOoH3bl Maccoid, ykasaHHO B Tab/. 5, NoOMeLLaloT B NIATMHOBYHO YallKy M pacTBOPAIOT Npu
HarpeBaHun B 10 cM' a30THOW KUCNOTbI, pasbaBneHHon 1:1, n 2 cm3 PTOPUCTOBOAOPOLHON KUCNOTHI.
Mocne pacTBopeHus fo6aenstoT 10 CM’ CEPHOIM KMCNOTbI, pa3daBneHHol 1:1, n pacTBOp BbiMapuBakT 4o
nosiBneHns 6enoro AbiMa CepHOl KMcoTbl. OCTaTOK OXNaXaloT, ONONACcCKMBAOT CTEHKM YallKy BOAON W
BHOBb BbIMapuBalOT 4O NOSABNEHWS 6eN0ro AbiMa CepHON K1cnoTbl. OCTaTOK OX/MaX4aloT 1 pacTBOPSHOT B
nofie MpW HarpeBaHUW. PacTBOP NEPEHOCAT B MEPHYIO KONBY BMeCTUMOCTbIO 100 CM' v f0NMBatOT BOLOI A0
meTKu. Mpn MaccoBoii gone HMKens cebiwe 0,25% 10 cm3pacTBOpa MNEPEHOCHT B COOTBETCTBYHOLLYH Mep-
HYH Konby (CM. Tabn. 5). 406aBNAIOT pacTBOP 2 MOJb/AM' CONIAHOW KUCNOTbLI 1 4OMBAOT BOAON 40 METKU.

3mepsoT aTOMHYH0 abcopbumio HUKeNs, Kak ykasaHo B . 5.3.1.

5.3.3. TocTpoeHwe rpagyvpoBoYHOro rpadmka

B aBeHaguaTth M3 TpUMHAALUAT MepPHbIX KONt BMecTMMocTbio no 100 cm' nomewatoT 1,0; 2.0; 4,0; 6,0;
n 8,0 cM' ctaHgapTHoro pacteopa b 1 2,0; 2,5; 3,0; 3,5; 4,0; 5.0, 1 6.0 cm' cTaHgapTHOro pacteopa A. Bo
Bce Ko/nbbl fo6aBnsAoT no 10 cm3 pacTtBopa 2 MONb/AM5CONSHON KUCNOTbI U JONUBAIOT BOLOMW O METKM.

3mepsoT aTOMHYH0 abcopbumio HUKeNs, Kak ykasaHo B n. 5.3.1.

Mo Nony4YeHHbIM JaHHbIM CTPOSIT FPajyMpPOBOYHLINA FpaduK.

5.4. O6paboTKa pe3ynbTaToB

5.4.1. MaccoByo f0M110 HUKens (X}) B NpoLeHTax BbIYUCAAIOT Mo opmyne

roe C  — KOHUEHTpaunsa HUKens, HalijeHHas no rpagyvMpoBOYHOMY rpaduky, r/cm3;
V —o06beM KOHEYHOro pactsopa npobbl, cM3;
T — Macca HaBecKu, CoAepKallasncsa B KOHEYHOM 0O6beme pacTBopa Mpobbl, T.

5.4.2. AGCONIOTHbIE PACXOXAEHWS Pe3y/bTaToB Napanne/bHbIX onpesenieHunin (c/ —nokasaTenb CXOAM-
MOCTW) He LO/DKHbI MPEeBbILLATh AOMNYCKAEMbIX 3HAYEHWIA, MPUBELEHHbIX B Tabn. 2.

(M3meHeHHas pepakums, M3m. Ne 2).

5.4.3. AGCONIOTHbIE PaCXOXAeHUS pe3ynbTaToB aHann3a, NoMyUYeHHbIX B BYX pas/MuHbIX naboparto-
pUsX. UM ABYX pPe3y/bTaTOB aHain3a, Noay4YeHHbIX B OAHON nabopaTopuu, HO MPU Pa3NYHbIX YCI0BUAX
(O — nokasaTtefib BOCNPON3BOANMOCTM), He AOMKHbI NPEBbILATL 3HaYeHW, NPUBEAEHHBIX B Tabs. 2.

5.4.4. KOHTPO/b TOYHOCTW pe3yNbTaTOB aHann3a

KOHTPONb TOUHOCTY pe3y/bTaToB aHanm3a NPoBOAAT NO 0CYAapCTBEHHbLIM CTaHAAPTHLIM 06pasLam
6€30/10BAHHbIX OPOH3, aTTeCTOBAHHLIM B YCTAHOB/JIEHHOM MOPSAKE, WU COMOCTaB/IEHWEM pPE3y/bTaToB
aHanm3a, Nosy4YeHHbIX aTOMHO-26COP6LUNOHHBIM 1 (JOTOMETPUYECKMM WM TPABUMETPUYECKMM METOAaMM
B cooTBeTcTBUM ¢ TOCT 25086.

5.4.3, 5.4.4. (BefeHbl JoNoNHUTENbHO, V3M. Jle 2).
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MHPOPMALNOHHBIEAAHHDBIE
1 PA3PABEOTAH N BHECEH MwuHucTepcTBOM LBETHOIN MeTannyprum CCCP

2. YTBEPX/EH 1 BBEJEH B JEVCTBWE [locTaHOBMeHMEM ["ocyaapcTBeHHOro KoMuTeTa CTaHaap-
ToB CoBeta MuHuctpos CCCP ot 28.06.77 Ne 1614

3. BSAMEH IOCT 15027.5-69

4. CtaHfgapt nonHocTelo cootseTcTByeT CT C3B 1535—79. CraHpapt cootsetcTByeT WCO 4742—84
B 4acTW H6POH3 6C30/10BAHHbIX

5. CCbI/TIOYHbIE HOPMATUBHO-TEXHUNYECKWNE AOKYMEHTHI

O603HayeHe UTA. Ha Howmep pasgenu, nyHKTa, O6o03HayeHe UTA. Ha Homep pasgena, NyHKTa,

KOKOPbIN Nana ccblika NOANYHKTa KOHOPbIA faHa ccbinka noAnyHKTa
rOCT 8.315-97 2441, 3441 FOCT 5828-77 2.2.32. 42
FOCT 199-78 2.2. 42 FOCT 5837-78 4.2
FOCT 493-79 BBofHasa yacTb FOCT 5841-74 2.2. 32
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FOCT 3652-69 2.2. FOCT 10929-76 4.2
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FOCT 4166-76 4.2 FOCT 18175-78 BBofHas 4yacTb
FOCT 4204-77 2.2.32. 52 FOCT 18300-87 2242
FOCT 4328-77 3.2. 4.2 FOCT 20478-75 3.2
FOCT 4461-77 2.2,32. 42,52 FOCT 22867-77 2.2. 32
FOCT 4951-79 2.2 FOCT 23932-90 2.2
FOCT 5456-79 4.2 FOCT 25086-87 11. 244. 344. 544
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fapTusauuu, metponorum u ceptugmkaumm (MYC 5-6—93)
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