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Hacrofamwu# cTanaaprt ycraHaBausaeT (HOTOMETPUUECCKHA H ATOMHO-
OpOUHOHHBIE METORH olpedeaeHHs Mell B (eppoTHTaHE NPH Mac-
oft moae ee ot 0,03 1o 3,5%.

1. OBIUKE TPEBOBAHUS

1.1. O6mme TpeGoBamHs X MeTogy aHauinza —mo [OCT 28473.
1.2. Jlabopatopuas npoba poJzHa OHITh OPUCOTOBJEHA B BHAE 10-
pouika ¢ paamepoum gactur 0,16 mm mo TOCT 26201.

T2

2. POTOMETPHYECKHA METO

-

21.CymsocTh MeTOAA
D) Metoa ocHoBaH Ha 0GPa3oBaHHH B aMMUAYHOM DAacTBOPe OKpa-

LIEHHOTO B KeJTO-KOPHUYHEBHII 1BeT KOMIJIEKCHOTO COeJIHHEeHHs MeIH
¢ HMATHIAMTHOKAPGAMATOM HATPHS H H3MEDEHHH ONTHYeCKOH MJIOTHO-
CTH pacTBopa. ‘

Memaomine ONPeAENEHHIO 3eMeHTH MaCKHPYIOT JHMOHHOH KHC-
JOTO#H.

22 . Annapartypa, peakKTHBE H pacTBODBH

CnekrpodoTtoMeTp HIH (OTOZIEKTPOKOJIOPHMETDP CO BCeMH NMpHHAI-
JIeKHOCTSAMH.
Kucnora dropucroBonopoanas no 'OCT 10484,
Kuciaora cepuas no FOCT 4204, pactBopur 1:1 u 1:4.
Kucnaora asornas no TOCT 4461 1 pacrsop 1:1.
/ Awmmuak soauumit no FOCT 3760. '

<&/ -

H3ganue oduumannioe

Hacrosimmft craHgapT He MOXeT ObiTh NOJHOCTBIO HJIH HAaCTHYHO BOCHPOU3BeleH,
THpaXKUpOBaH M pacnpocTpanen Gez paspemennn loccranpapra CCCP
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C. 2 TOCT 14250.5—90

Kenatur no TOCT 11293, cBeXEUPHIOTOBJEHHBIH DACTBOP
5 r/am3: 0,5 r KeJaTHHA NOMEMIAI0T B cTaKaH BMecTHMocTbIO 300 cm®,
npubapasior 40—50 ¢m® BoA® W ocTaBJsAlT Ha | Y Npu KOMHAaTHOH
Temmepatype, MEPUOAHYECKH IlepeMeninBasi. 3aTeM pacTBop c/a1abo Ha-
TPEeBAlOT M NpH NMEepPeMeLIMBAHHH DPAaCTBOPSIOT XeJaTHH, OXJaXxIalorT,
IoJuBaioT Bogol mo o6bema 100 ¢cM® 1 BHOBbL NepeMelllUBAlOT.

Kucaora aumonnas no FTOCT 3652, pacrsop 200 r/om3.

Hatpua N, N-nustunautrokapGamar 3-sogupii no 'OCT 8864,
CBEXENPUTOTOBJEHHBIH pacTBop 5 r/am3,

Menp Meranaunueckas.

CraHgapTHble PACTBOPH MeLd

PactBop A: 1,000C r mMenu pactBOpPAIOT NPH HATPEBaHHH B 40 cm3
pactBopa a30THOM KucaoThl. Ilocse MoaHOro pacTBOPEHHA HaBeCKH AO-
6asasitor 30 cM® pacTBopa cepHodl KHcaoTH (1:1) M BHNapHBalOT 10
BHIAEJEHHS NAPOB CepHOH KHUCAOTHL [locne oxjaxAeHHs COJIM PacTBO- .
paotT B 200 cM3 BOJB, pacTBOp NMEPEHOCSIT B MEPHYIO KOJ16y BMECTH- .
MocTbio 1 IM% OXJaXKJ4aloT, NOJHBAIOT A0 METKH BOAOH M NepeMellHr ¢
BafoOT. R

Maccopasi KOHUEHTpanUsl MeAu B pacTBope A paBHa 0,001 r/em3. &

Pacteop B: 10,0 cm3 pactBopa A nomeuiaioT B MepHyIo Koaby BMe-
CTHMOCTBIO 1 aM3, J0JMBAIOT A0 METKH BOJACGH H IepeMelIHBAlOT.

MaccoBasi KoHIeHTpaLHus Meau B pactBope b paBua 0,00001 r/cmd.

23.IlpoBegenue aHajgusa

2.3.1. Tlpn maccoBoll none KpemHHA 10 5% HaBecky npoOwl, 0T0G-
paHHylo cornacHo Tabu. 1, MOMeIIAOT B KOHHYECKYIO K0JIOY BMeCTH-
MocTbio 250 cm3; mpuausaior 50 ¢cM® pactBopa cepHOll KHcJOTH 1:4 1
pactBopsioT NpH C1aGOM HarpeBaHHH. 3aremM no xamaaM Ao6aBJSIOT
5 cm® a30THOH KHCJOTH. PacTBOp BBIIAPHBAIOT 10 BHIEJEHHS NapoB
CepHOil KHCJOTH, OXJaxMAaloT, coJH pacTsopsioT B 30 CM3 BOJBI NPH
HarpeBaHUH.

Tabanma 1

O6beM anHK- Macca MeaH O6hem
, o Macca Ha- BOTHO# uac- B AJMKBOTHOM CTanRapTHOTO
Maccosas gons Mens, % BECKH TH pacTBODa | uacTH pacTsopa | pacreopa B,
fpoGl, T 1upo6ul, cm? 1po6hl, T cum?
Or 0,03 10 0,3 BRIOY. 0.5 25 0.015—0,15 —16
Cs. 03 » 1,60 » 0.25 10 0.03—0.15 2—16
> 15 » 35 » 0.1 10 0.06—0,14 5—15

2.3.2. Tlpn maccoBoil pose KpeMHHSA

cBoilie 5% HaBecKy npobwl,

oTo6paHnyio coraacHo tab.. 1, nomemaimoT Bo GTOpONIaCTOBbIA CTaKaH

BMecTHMOCTbIO 100 cM® MM YaLIKy M3 MJIaTHHBL WIH CTEKJOYIIEpOAa,

NPHJIHBAIOT 50 cm® pacTBopa cepHOH KucaoTH (1:4), 5 cm® dropiucro-

BOJOPOAHON KHCJIOTH, NEPeMELIHBAIOT H A00aBJASIOT No Kamism 5 cm®
22
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FOCT 14250.5—90 C. 3

A30THOH KHCJOTHL. PacTBOp BLIMAPUBAIOT A0 BLIENEHHS MAPOB CEPHOI
KHCJIOTBI, OXJaXKA4I0T, COJM pactBopsiioT B 30 cM® Boawl mpu Harpe-
BaHUH. .

2.3.3. OxnaxaAeHHBIH PacTBOP, NPUIOTOBJEHHBH 1o n. 2.3.1 HaH
2.3.2 nepeHocsT B MepHYK KoaGy BMeCTHMOCTbIO 250 ¢M® HONHBAIOT
BOMOH 10 METKH U NepeMeludBalor. \

IlBe aiuKBOTHEIe YacTH DacTBOpa, coryacHo Taba. 1, oT6upaior B
MepHble KOJOb BMecTHMOCTbIO 100 cM3, NpuAMBalOT B KaxXAyio IO
15 c¢m® pacrBopa auMoHHO KHcaoTH, 10 cm® pacTBOpa KeJaTHHa,
15 cm® amMuaka, mepeMemIMBalOT ¥ OXJakKIAIOT. 3aTeM B OAHY H3
K06 noGasasior 10 cM® pacTBopa AMAITH/IANTHOKap6amMaTa HATPHS.
Pacrpopbl f01HBAIOT BOMOH 10 METKH M NepeMelHBaIoT.

OnTHueckyio MJIOTHOCTb PAaCTBOPA H3MEPSIOT HA CHEKTPodOTOMETpe
NpH AJHHE BOJHB 453 HM H/H Ha (OTO3TEKTPOKOJOpHMeTpe B obJa-
CTH cBeTonponyckanus ot 400 mo 480 uwm. :

B kauectse pacTBOpa cpaBHEHHs HCIOJIb3YIOT PacTBOp, He COjiep-
KaIUW# pacTBOpa AMSTHAAHTHOKApGaMaTa HATPHS. v :

Maccy meau Haxofar 10 rpajiyHpOBOYHOMY rpadHKy MOCAe BHIYH-
TaHHS 3HAYEHHS ONTHYECKOH MJIOTHOCTH PAacTBOPAa KOHTPOJIbHOTO ONbITA
#3 3HAYEHHsI ONTHUECKOH IIOTHOCTH PAcTBOpa NPoOGH.

2.3.4. s nocTpoeHus rpajyHpPOBOYHOrO rpaduka B PAL MEPHBIX
K00 BMectHMoCTbiO. 100 cM® NpHAMBAIOT CTaHAApTHHIA pacTBOp B,
corsacHo Taba. 1. B oany xoa6y cTaHAapTHHIL pacTBOpP He MOMELIAloT.
Bo Bce xoa6pr npuaualnT no 10:cM? pacTBopa JHMMOHHOH KHCJOTEHI,
10 cM® pacTBOpa kesaTHHA, 15 cM® aMMHaKa, NepeMELIHBAIOT H OXJIAK-
JAawoT. 3atem npuauBaior mo 10 cm® pacrBopa AHITHAZHTHOKapGamaTa
HaTpHs, A0JHUBAIOT 10 METKH BOLOH M NepeMeliHBaloT.

OnTHyeckylo IJOTHOCTb PAacTBOPOB H3MEPSIOT, KaK YKa3aHO B
n. 2.3.3. i

B kauectBe pactBopa Cp‘dBHéHHﬂ HCIIOJIB3YIOT PacTBOp, HE Coaep-
Kauul CTaHAApPTHOrO pacTiopa MenH.

[lo monyuyeHHHM 3HAaueHUSM OHTHUYECKHX IJIOTHOCTEH H COOTBETCT-
BYIOUIMM UM MAaccaM MelH CTPOST IpaiyupOBOUHBIH rpaduK.
24.06paborKka pe3yJabTaToOB

2.4.1. Maccosyio pomo meau (X) B mpoleHTax BHIMHCISIOT 10 ¢op-
MyJie

X=-"2_.100, (1)
m ’ .
TAe m;— Macca Mejd, HalleHHAs IO I'paiyHpPOBOYHOMY rpaduky, r;
m — Macca HaBeCKH, COOTBETCTBYIOUAsl aJHKBOTHON YacTu pacT-
Bopa npoOlwl, I.
2.4.2. HopMBI TOYHOCTH M HOPMATHBBI KOHTPOJISI TOYHOCTH OIpefe-
JIeHUsl MacCOBOH MOJH MeAu NpuUBeleHH B Tabi. 2.
23
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Ta6nuwa 2

Honyckaemble pacXoXAEECHME, %
ITorpew-
HOCTD ABYX cpeln- pe3yJabTaToB
peay:n- | HHX pesyab- | ABYX Na- | Tpex ma- aHaJH3a
MaccoBast Zoad Meiu, % « 'raros TaTOB aHa- pamjenb- | paiienb- | CTaHAaPTHO-
. amanuza, | 1¥3a, BHOOJ- | HHIX ON- | HbIX On- ro ¢6pasya
HEHHBIX B penene- peneJe- OT aTTeCTo-
PA3THUHBIX HHA HUl BaHHOTO
YCIOBHSX SHAYEHHA
{
Or 0,03 o 0,05 Braow. | 0.005 0,006, 0.005 | 0006 0,003
Cs. 0,06 » 0,10 » 0,010 0.013 0.011 0.013 0.007
» 0,10 » 0,20 » 0.019 0,025 0.020 0.024 0.012
» 02 » 05 » 0.03 . 0,04 0,03 0./04 0,02
» 06 » 10 » 0.04 0.05 0.04 0.05 0.03
»> L0 » 20 » 0.06 0.07 0.06 0.08 0,04
> 20 » 35 » 0.09 0,12 0.1¢ 0.12 0.06

3. ATOMHO_ABCOPBILHOHHBIA METOJ,

3.1.CyuiHocTh MeTOZA '

" Metox ocHOBaH Ha H3MepeHHH aTOMHOH abcopbuuy Melu B IlaMe-
HH aleTUJIeH-BO3AYX NpH ANHHe BOMHB 324,8 um ¢ HpeJIBapHTeJIbeIM
pacTBOpeHHeM NPobHl B cePHON KHUCJOTe,

32.AnmapaTypa, PEakTHBH H paCTBopr
- AtoMHO-abcOpOUHOHHBIA CHEKTPOMETD CO BCEMH NPHHAIAEXKHOCTA-
MU,

Kucnora cepnast no FOCT 4204, pactBopet 1:1 u 1:4.

Kucaora ¢ropucroBonoponnas no FOCT 10484.

Kucnora asornas no ['OCT 4461. - :

Kucnora coasnas no FOCT 3118.

Turan Tpexxiopucrsil, pactsop 150 r/um? conepxamuit 0,05 r/cw"
THTaHa.

Keseso Merannuyeckoe.

Pacteop :xkeqesa 20 r/am®: 10 r pacTBopsAiOT IpH HarpeBaHuH B
40 cM3 consHO# KUCJIOTH, NPUJAHBAIOT 5 CM® a30THOH KUCJOTH M pac-
TBOD KHUIATAT JO YAaJeHHs OKCHAOB azora. OxjJaKAeHHHH pacTBop
epeHoCsT B MepHYI0 Koaly BmectumocTbio 500 cM®, 10aHBaOT BOAOH
710 MeTKH ¥ NepeMellnBaloT. '

AMoMUHHI MeTaJuUlHueCKHI, '

Pacreop aaroMuuus 10 r/aM®: 5 r anlOMUHUS PacTBOPSIOT NPH Ha-
rpeBanud B 60 cM® cossiHON KHCJOTH ¢ AoGaBieHneM 5 cM® a3oTHOH
KHCAOTH, PacTBOp KUNATAT A0 yjlajseHus oKcuaoB asora. Ilocie ox-
MaxJIeHHs] pacTBOp EePeHOCAT B MEPHYIO KOOy BMecTHMOCTbIO 500 cM3,
LOMHBAIOT BOJAOH 710 METKH H JlepeMelllHBaloT.

Menp Metananyeckas. ,

CranpapTHble pacTEOPHI MeLH -

PactBop A: 0,5000 r menu pacTBOpSIIOT HNpPH HarpeBanuu B 25 cm®
a30THOI KHCJOTH, OxJaaxAaioT, npuausaier 100 cm® Bonw, nepeocsr

21
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rocT 14250.5—90 C. 5

pacTtBop B MepHylo Koaby BMmectuMocTbio 500 cM3, moauBaloT A0 MeT-
€U BOJION H NmepeMeiuBaloT.
MaccoBasi KOHIEeHTPauHsi Mead B pactBope A pasua 0,001 r/cm®.
Pacrsop B: 10,0 cm® pactBopa A nomemaloT B MepHyI0 K00y BMe-
crumocTbio 100 cM3, moMMBAIOT. 1O METKH BOJOHl H NepeMelINBaICT.
MaccoBas KoHLEeHTpauusi Mein B pactsope b pasma 0,0001 r/em®.

33.[lpoBegenne aHamausa

3.3.1. Ilpu MmaccoBoit poJsie KpeMHHsl 10 5% HaBecKy mpobhl, 0To0~
paHHyIO corJacuo TabJ. 3, moMellaloT B cTakaH BMecTHMocThio 100 cmd.

Tadauua 3
AN
~Macca MenH .. - N O6vem
| Macca Ha- B HaMepsmemoM | CTAHRADTHEIA | crappapTHOro:
MaccoBas gons mens, % BeCcKH ‘pacTBOpe pacTeop pacTBopa,
npoG, T npoGu, 10—% r MenH cm®
Ot1-0,03 ro 0,1 BRIIOU. 0.5 0,15—0,5 - B 1—6
Ce. 01 » 05 0.2 0.2—1 : b 1—1t
> 0,5 » 35 - 0.2 1—-7 A 0,5—8

IMpunusaior 20 ¢M3 pacTBopa cepHoil kucaoTH (1 :4) H pacTBOpSAIOT
npu caaboM HarpeBaHrH. 3aTeM Mo KamisM Ao6aBAsiOT 5 ¢M® a3oT-
HOfi KHcJaOTH. PacTBOp BHINAPHBAIOT A0 BBHIZEJEHHS ITapOB CePHOM KHC-
JoTH ¥ oxaaxaaiT. Conu pacreopsioT B 20 ¢M3 BOJAB IPH HarpeBaHHAH..

3.3.2. Tlpu maccoBoit Hode KpeMHus cBwillle 5% HaBeckKy npoOsl,
otob6panHylo coraacHo tabj. 3, nomemalmT BO (TOPONIACTOBHIH CTa-
Kan BMecTHMOCTbI0 100 cM® HJM B YalIKy H3 CTEKJOYIVIePOAa HJIH IJia-
THHH, npuausainT 20 cM® pacTBopa cepHolt Kucaoth (1:4), 5 cm® pro-
PHCTOBOLOPOAHOA KHCJOTH, MepeMelIMBaloT U N00aBJAT MO KaIisgM
5 cM® a30THOH KMCJAOTH., PacTBOp BHINAPHBAIOT A0 BHIAEJIEHHA MApOB
cepHOil KHCJAOTH M oxJaxzaawT. Coan pactsopsior B 20 cm® BoAbl Ipw
HATPEBAHUH, ‘

3.3.3. ‘OxsaxIeHHbI PACTBOP, NPUrOTOBJAEHHBIH no n. 3.3.1 uam
3.3.2, mepeHocsST B MEPHyl0 K00y BMecTuMocThio 100 cm3, posnmsator
BOJO# 0 METKH H NepeMelldBaioT. _

B ciyuae HeOGXOAHMOCTH PacTBOp GHIBTPYIOT Yepes CyXoil GuabTp:
cpelHell IJIOTHOCTH B CyXylo Koaly, orOpachiBasi TepBbie MOPLUHE
‘(puabTpara. ' _ :

Artomuyio aGcopbuuio MeIH H3MEpSIOT mapaJjeNbHo B pacTBope
KOHTPOJILHOTO OfbiTa, pacTBopax npol, pacTBOpax s MOCTPOEHHS .
rpafyHpoOBOYHOro rpaduka, pacTBope CTaHAapTHOro 06pasua NpH IJH-
He BOJHH 324, 8 HM B NJIaMEHH. alleTHJIEH-BO3AYX.

3.3.4. Tlocne BLHIUMTAaHMA 3HAYEHHS aToOMHOH abcopOmMH pacTBOpa
KOHTPOJIbHOTO ONBITA H3 3Hadeuuss abcopOuuu pacrBopa HWPoOHL cO-
JepKaHHe MeIH HaXONAT METOJOM CPABHEHHS €O CTaHLAPTHEIM 00-
DA3LOM, ¢ XHMHUYECKHAM. COCTABOM, COOTBETCTBYIOIIHM TpeGoBaHUAM.

25
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HACTOALIEro CTAHAAPTA, HJIH METOAOM TPAAYHPOBOYHOrO rpaduka, HJH
MeTooM A06GaBOK.

. 3.3.5. Ilpu mpHMeHeHUH MeTOHA CpaBHEHHS HaBeCKy CTaHAapTHOrO
-06pasua npoBOAAT Yepes Bce CTANHH aHAIH3a, KaK yKasano B nm. 3.3.1
uan 3.3.2 m 3.3.3.

3.3.6. Ilpu npuMeHeHHH METOAA I'PajyHPOBOYHOIO rpaduka B psn

«CTAKAHOB INIPINVIMBAIOT CTAHAAPTHEIA PACTBOP Medi, COMIAacHO Taba. 3.
B oann craxkam cramzaptHeiii pacTBop He nomemiaioT. Bo Beé cTaka-
HbI IPH/INBAIOT PaCTBOPHI XKeJle34, THTAHA U JIOMHUHHS B KOJHYECTBAX,
‘COOTBETCTBYIOLIHX HX cOJlepxaHusiM B mpobe, npuauBaoT 20 cM® pa-
‘CTBOpa CepHOH KUCAOTHI (l:4) W najee NMpoBOAST aHAMM3, Kak vKka-
saHo B nmn..3.3.1 u 3.3.3. . '
- I'panynposounsiii rpaguk cTposT mo pesyabTaTa, MOJTY4e HHBIM
[IoCJle BBIMHTAHHS 3HAu€HHsT aTOMHOI aGcopOuUMH pacTBopa, He cojep-
2KaINero CTaHAapTHbIN pacTBOp Melu, H3 3HaueHus: abcopOuun pacTso-
POB, COLepXKaWMX CTAHAAPTHBIA pacTBOP, H COOTBETCTBYIOIIHM HM
maccaM Menu, ‘

3.3.7. Ilpu npumeHenHH MeTola KoGaBOK K HaBecKe mpobbl 106as-
JITIOT TaKOe KOJHUYECTBO CTAHZaPTHOrO PACTBOpa MelH, uToOH 3Haye-
HHe aTOMHOlt abcopOuuu npobul ¢ foGaBleHHEM CTAHAAPTHOIO PACTBO-
pa coctas/s0 He Gosiee ABYXKDATHOH BeJHUHHBI 3HaueHHs aGcopGuuu
pacTBopa mpolbl H HAXOAHJAOCH B JIHHEHHOM JHanasoHe rpaayHpPOBOY-
HOro rpaguka. Jlanee aHaiu3 NPOBOAAT, KaK yKasaHo B mn. 3.3.1 win
3.3.2 1 333 '

34.06pabGorka pe3yabTaToB

3.4.1. Maccosyw jpomo Mean (X) B mpoueHTax, onpenesseMyio Me-
“TOOM CPaBHEHHs, BHIYHCJASAIOT 10 GopMmyJie

_A(D—Dy)
D,—D,

X:

L3

; a @)

[ N
rae A — aTTecTOBaHHOe 3HAUEHHe MAcCOBOH H0JHM MeAH B CTaHAApPT-
HOM o6pasue, %;
D — 3Havenne aToMHoli aGcop6unu pacTBopa npolh;
D, — 3nauenne aToMHOH abcopOuHH pacTBOpa KOHTPOJBHOTO
OILITA; :
D, — snauenne aToMHOIl abcop6uuu pacTBOpa CTaHAAPTHOTO 06-
pasua. '
3.4.2. Maccosyio nomo Mefn (X) B IPOUEHTAX, ONpefelseMylo Me-
"TOAOM I'PaflyHPOBOYHOrO rpadrKa, BEIUHCISIOT 110 GopMmyJe

X=-—"2_.100, (3)
m

re my— Macca MeaM, HalileHHas [O rpajyHpoBOYHOMY Tpaduky, r;
M — Macca HaBecKHu NMpoOlw, T.

9%
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3.4.3. Maccopylo oo Mefd (X) B IPOLEHTAX, ONpPeAeJIeMYio Me-
TofoM A06aBOK, BHUHCASIOT Do QopMmyJe
x=2aP=P0) g, )
(D;—D)m
rie ms-— Macca Meld, fo6aBjaeHHasi K HaBecke NMpoOwl, T;
D — 3uauenue atomHOM abcopbuuu pactBopa npobwr Ge3 mo-
6aBJjieHHs CTAHAAPTHOrO pacTBopa MelH; :
D, — 3nayenne atoMHo#i abcopbumu pacTBOPa KOHTPOJBHOIO
OMBITA;
- D3 — 3HauenHe aTOMHO# aGcop6uuu pacTBopa npobul ¢ RoGaBie-
HHeM CTaHJapTHOrO PacTBOPA MeIH;
m — Macca HaBeckH HpOOHI, T.
3.4.4, HopMbl TOYHOCTH H HODMAaTHBLI KOHTPOJISi TOYHOCTH Ompele-
JICHHSI MAcCOBOH JO0JH MeAd NpHBEAEHH B TabJa. 2.

2T
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