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HecobniogeHue craHgapra npecnegyercs NO 3aKOHY

Hacroamuii crangapt ycranaBauBaeT (GOTOMETpPHYECKHIT M aTOM-
HO-aOCOpPOLMOHHBEIE MeTOABl OnpejesyieHuss MeAH B (PepPOCHANKOLUHP-
KOHHUH IpH MaccoBoil goae ee ot 0,1 70 4,09%.

1. OBLUMKE TPEBOBAHMSA

1.1. O6mue  TpebGoBanua K Metojam aHaaumsa-~—no TOCT
13020.0—75.

1.2. JlaGopaTtopnass npoGa n0axKHa ObITh NPHIOTOBJACHA B BHIE
TOHKOTO TOPOLIKA ¢ pPa3MepOM 4YAaCTHU, NPOXOASIIHX uYepe3 CHTO ¢
cetkoit Ne 016 no FOCT 6613—73.

2. DOTOMETPMMECKMHA METOAR

2.1. CymHocTh MeTOAA

MeTog ocHOBaH Ha peakuUHd B3aUMOAEHCTBHS MEJH € AUSTHJI-
JUTHOKapOamatoMm HATPHS ¢ o0pa3oBaHUEM  OKpALIEHHOTO B

~$ KEJTOBATO-KOPHUHEBBIH  11B€T KOMMJCKCHOTO COEIHHEHHsi H IO-

WNcreqyouemM uaMepeHMH  ero  ONTHYECKOH  TJIOTHOCTH. BunsiHue

MELIAIOUIHX KOMIIOHCHTOB — IIUPKOHHSA, THTaHa, aJIOMHHHS, Kejiesa

H JAPYTUX yCTPaAHAIOT CBs3biBAHHEM HX B TapTPAaTHLI KOMILIEKC.
22, AnnmapaTypa, peakTuBB H DpAaCTBOpH
CnekTpooToMeTp HJIH (POTOIEKTPOKOJOPUMETP.

Ayvmuax Boaubii no TOCT 3760—79.
Kucnora asornas nmo TOCT 4461—77 u pastasiednas 1:1.

M3pnaHwe o¢rHyumanbHOe lMepeneyatka BocnpeweHa

*
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Kucnora cepraa no [OCT 4204—77, pasGaBieHHas 1:1.
Kucsaora ¢ropucrosopoponnas 1o I'OCT 10484—78.
Kaauii-uaTpuii suHHOKHcaAwH 4-oaHmii no TOCT  5845—79,
~ PacTBOP ¢ MaccoBOH KOHLEHTpalHeH 500 r/am3.

Hatpus N, N, — nustungutnokap6amar no TOCT 8864—71, sox-
HHI{l paCTBOp C MAacCOBOH KOHLeHTpauue#r 1 r/mme.

JKemnatun no 'OCT 23058—78, pacTBOp € MaccOBOH KOHIIEHT-
pauueit 5 r/am®: 0,5 r xenaTHHa IOMEMIAIOT B CTaKaH BMECTH-
MocTbio 300 cM8, mpubapasior 30—40 cM® BOAB M OCTaBIANT Ha 1 9
NpH KOMHATHOH TeMIepaType, MEPHOJHYECKH IlepeMellHBas. 3aTeM
CTakaH NOMEMLIAKT B HArperylo A0 KHIIEHHA BOAY H IipH NepeMellH-
BAHHM PACTBOPAIOT JKeJaTHH, NOCTe 4Yero JOJHBAIOT BOAOH 10
100 cM® M BHOBbL MepeMelIHBaOT. [IpHMEHSIIOT CBeKeNnpHIOTOBJEHHBIN
pacTBop.

JlakMycoBasi MHAMKaTOopHas Oymara,

Megps no TOCT 859—78.

CrandapTusie pacrTsopol medu

Pacrsop A: 0,1000 r mMean NMOMEIAIOT B CTaKaH BMeCTHMOCTHIO
300 cm® u pacrBopsitor B 10 cM3 pa3baBjeHHOH a30THOH KHCJIOTHL
3atem upubtapaswor 10 cM® pasbabaeHHON CEPHOI KHCJIOTH M BbapH-
BAIOT PACTBOP A0 NOSIBJIEHHS MapoB cepHOH Kucjorsl. Cojin pacTBops-
for B 100 cM3 Boxel. PacrBop mepeHOcST B MepHYIO K0JOy BMECTH-
mocThio 1 aM3, oXJlaXkKIalT, JOJHBAIOT A0 METKH BOJOH H IepeMellu-
BaIOT.

MaccoBasi KoHIeHTpanusi mean B pactBope A passa 0,0001 r/cm3,

Pacrsop B: 25 ¢m® pactBopa A moMemlaloT B MepHYIO Ko.10y BMec-
TuMocThio 100 ¢M3, moa¥BalOT A0 METKH BOJAOH H IIepEMeLIHBAaIoT.

MaccoBass  KOHUEHTpalUuss  Mead B pactBope b  pasHa
0,000025 r/cwme.

23. [IpoBedleHue aHaau3a

2.3.1. HaBecky ¢eppOCHIHKOUHPKOHHS MacCcOl, YCTaHOBJEHHOH
B 3aBHCHMOCTH OT MaccoBoH JA0JH MegH mo tabs. 1, nomemawr B
MIATHHOBYIO YALIKY HWJH YaUIKy H3 CTEeKJOyrJjepona, IpUOaBJsIOT
10 cM? pas6aBjeHHOH cepHOH KucjIOTH, 7—I10 cM®  ¢ropucToBOMO-
POJIHOH KHCJIOTHI, 5 ¢M® a30THOH KHCJIOTHI H BBIIIAPUBAIOT PaCTBODP IO
IIOSIBJIEHUS] TIaPOB CEPHOI KHCJIOTHI.

Tabauuwa l

] ) O6bem xoa- Anuxeotuan Macca menn »
Muccosas noas Meldd, % Hapecka, T Gul, oM3 qacTh, cMd aAHKBOTHOI
4yacTH, MT
Or 0,1 1o 0,5 0,5 100 10 0,05—0,25
Cr. 05 » 2,0 0,2 100 5 0,05—0,20
> 20 » 4,0 0,1 100 5 0,10—0,20



OcraToK B yallke OXJa)KZalOT, CTEHKH 4YallKy OOMBIBAIOT XOJOI-
HOH BOJO¥ H BHOBb BHINAPHBAIOT COLEPIKHMOE 0 NOABJCHHA OOHJb-
HBIX NapoB CcepHOH KHcaoTH. Ilocne oxnaxaenus npuansawnt 20 cm®
BOJABEl H HarpeBaioT 10 pacTBOpeHHs coJeid. PacTBop oxaaxaawT H
nepeHocst B MepHyw Koub6y Bmectumocteio 100 cm®. PactBop B
KoJiGe MOJHBAlOT A0 METKH BOJOH H nepeMemmusaioT. IIpHn Heo0O6-
XOAHMMOCTH PacTBoOp (PUIBTPYIOT.

AJHMKBOTHYIO 4yacTh, B3sITYIO B COOTBETCTBHH ¢ Talbj. 1, noMewaior
B MepHYyI0 K00y BMecTHMocThlo 100 cm® mnpubasasior 5 cm® pacrt-
BOpa BHHHOKHCJOrO KaJus-HaTpHs, O cM® pacrBopa KeJaTHHA,
pacTBOp aMMHAaKa [0 H3MEHEHHSI OKDacKM HHAHKATOPHOH OyMaru
B CHHUH 1IBET M 3aTeM eme 2 cm® pacTtBopa aMMHaka B HU30BITOK.
PactBop  oxmaxpanor, npubasasgior 4 c¢M3 BOJAHOrO pacTBOpa
AM3ITHAAUTHOKap6aMaTa HATpHs, AOBOAST OO METKH BOAOH H Iepe-
MelinBaloT. ‘

Onrtuyeckyio MJAOTHOCTb pacTBOpa H3MEPAIOT Ha (POTO3JIEKTPO-
KoJopuMeTrpe B obJjacTi cBeromponyckaHus oT 420 po 470 um unau
Ha cnektpodoToMeTpe HpH JJHHE BOJHH 453 HM. PacrBopoM cpas-
HEHHUs CJYXHT BTOpas aJHKBOTHAad dYacTb HCCJAEAYyeMOro pacrsopa,
K KOTOpOil NPUGABJAIOT BCe pPEAaKTHBLl 3a HCKJIIOYEHHEM pPacTBopa
AU3THAIUTHOKapb6aMaTa HaTPHA.

Maccy MeaH HaxOAsIT MO TPaAyHPOBOYHOMY rpaHKy 10cje Bbl-
YHTaHHSI 3HAUYEHHs! ONTHUEeCKOH TMJIOTHOCTH pacTBOPa KOHTPOJBHOrO:
ONBITA M3 3HAUYEHHS] ONTHYECKOH MJOTHOCTH pacTsopa Hpobnl HIH
METOAOM CPAaBHEHHS CO CTaHJapTHHIMH of0pasuaMu (eppoCHIHKO-
IHPKOHHSI, OJH3KHMH 110 COCTAaBy K aHAJH3HPYeMOMY (peppOCHIHKO-
IHPKOHHIO H MPOBEAEHHLIMH Uyepe3 BCe CTAaJAMH aHalH3a.

2.3.2. Iocrpoenue epadyuposournozo epapuxa

B nsaTth kK046 u3 LiecTH BMectHMocThio no 100 cM?® nomentaror 2,0;
4,0; 6,0; 8,0 u 10,0 cM” crangapTHOrO pacTeopa b, 4To cooTBercTBYyET
0,00005; 0,0001; 0,00015; 0,0002 u 0,00025 r menH.

Bo Bce kKoa6bl NPHJAMBAIOT Bce HEOOXOAMMBIE AJA (OTOMETPHPO-
BaHHUS PEAKTUBBEI B TOH Ke MOCJeL0BATEAbHOCTH H B TEX K€ KOJHYEeCT-
Bax KakK ykKaszaHo B II. 2.3.1.

B xauecTtBe pacTBopa cpapHeHHS INPHUMEHAIOT PpacTBOp LIeCToi
Kos10bl, He CcOAepKallHil CTaHAapTHOTO pacTtBopa b, ¢ no6aBaenuem
BCEX pEaKTHBOB 3a HCKJAKYEHHEM JAUITHJIAHTHOKapb6aMaTra HaTpHA.

24. O06paboTKa Ppe3yabTaTOB

2.4.1. MaccoByio noaio Mmcad (X) B NpoHeHTaX, ONpeleJeHHYIO
MEeTOAOM TIPaAyHPOBOYHOrO rpa@uxa, BBYHCAAKT N0 GOpMYyJe

X="4-100,
n
rae /m;— Macca Mend B alalu3upyeMoM pacTBope, HaHleHHas Iio
rpafiyHpoOBOYHOMY TpadHuky, r;
m — Macca HaBeCKH, COOTBETCTBYIOLLAfA aJHKBOTHOM 4YacTy, T.
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2.4.2. Maccosyio moqio Meau (X;) B IpoOLeHTaX, OlpeleseHHYI>
METOJOM CpaBHEHHS, BLHIUHCAAIOT N0 PopMmyde
D—D
X1: C ( 2) ,
D~—D,

raie C — MaccoBas A0JS MeAM B cTaHZapTHOM obOpasue, %;
D — ontHyeckas MJOTHOCTh AHAJH3HPYEeMOro pacTBopa (eppo-
CHJIMKOLLHPKOHMNS;
D, — ontuueckad ILIOTHOCTh pacTBopa crarjgapTHoro obpasiua;
Dy — ontHyeckasi IJIOTHOCTh PacTBOpa KOHTPOJLHOIO OIHITA.
2.4.3. AGcoaioTHBIE PACXOXKIEHHSI PEe3yJbTaTOB IapaliejbHBIX
ONpeJeJieHHH He AOJIKHBI TIPeBHIIATh  JAONYCKAaeMBIX  3HauYeHHH..
YKa3aHHHX B Tabja. 2.

Tatnanuuwa 2

AGConOTHEIE HONyCKaeMble

Maccosast gona menu, % PacXOXIeHHS, %

Ot 0,10 no 0,20 sxarou. 0,03
Cs. 0,20 » 0,50 » 0,04
s> 0,50 » 1,00 » 0,06
> 1.00 » 200 » 0,08
» 2,00 » 400 » 0,10

3. ATOMHO-ABCOPBLIMOHHLIA METO]

3.1. CYmHuoctr MeTOaa

MeTo/L OCHOBAH Ha HM3MepeHHH aTOMHOH abcopbuuu MelH B MJla-
MEHH BO31yX — alleTHJIeH NPH INJHHe BOJHEI 324,8 HM C IIpeaBapH-
TeJIbHBIM DACTBOPEHHEM INpOObl B CMECH KHCJOT: CEpHOH, (TOPHCTO-
BOJIOPOJHOM, a30THOM.

32. Anmaparypa, peakKTHUHBB H pPacTBODBH

ATOoMHO-a6CcOpOIHOHHEIN CcHeKTpogoTOMeTp JIOOro THIA CO BCe-
MH HNPHHALJEeXKHOCTSIMH.

Anetunen pactBopeHHBIH u TexHHUeckuii mo I'OCT 5457—75.

Kucaora cepnas no 'OCT 4204—77, pas6aBneHnas 1:1.

Kucaora azorHas no I'OCT 4461-—77 m pasbapaennas 1:1.

Kucnora dropucropoaopoanas no F'OCT 10484—78.

Mery no FOCT 859—78.

CrandapTHele pacTeopet medu

Pacreop A: 0,2500 r Menu pacreopsiioT B 10 cm® pasGapiaennoi
a30THOI KHCJOTHI, 3aTeM NPHJAHUBAIOT O cM® pas3baBjeHHON cepHOH
KHCJOTBl H BBHIIAPHBAIOT PacTBOpP N0 TNOSIBJAEHHS TapoB CepHOH KicC-
Jgothl. Conu pactBopsiior B 100 cm® Boabl. PacTBop nepeHocsiT B Mep-
Hyw Kkosa6y BMectuMocThio 500 cm®, noauBajoT X0 METKH BOJOH K
riepeMellnBaloT.
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Maccosas KoHmeHTpauust Meau B pactBope A pasna 0,0005 r/cm3.

Pacteop b: 20 cm® pacrBopa A nomemaior B MepHYIO KoaGy
sMectumocthio 100 cM?®, gonuBaloT 40 METKH BOAOH W NepeMellH-
£a10T.

MaccoBag KoHOeHTpauust Megu B pacrBope b pasna 0,0001 r/cm3.

33. [IpoBenenne aHaausza

3.3.1. HaBecky ¢eppocunnkonupkouus maccoit 0,2 r nomemair B
TMIaTHHOBYO UYaIUKy HJIM YAallKy U3 CTeKJOYrJepoaa, npuausaior 10 cm?
pasbaBieHHOH cepHO# KHcJ0TH, 10 cM3 (QTOPHCTOBOAOPOAHOH  KHC-
JIOTEl, 5 cM? 230THOH KHCJIOTH H BBIMAPHBAIOT PACTBOP [0 IOABJIEHHS
napoB cepHoi kuciaoru. Conm pactBopsiioT B 20 cm® Boawsl. PacTsop
OX/JaXJalT H NepPeHOCAT B MepHYI0 Koaby BMecTHMocThio 100 cmd,
JOJHBAIOT BOAOH A0 METKH U HepeMelIHBaloT.

3.3.2. IToctpoenue epadyuposounozo epapuxa

B ceMb u3 BochMH K0aG BMecTHMOCTb0 mno 100 cm® moMemiaior
CTaHlapTHBle pAcTBOPEl MeAH B KOJIHYECTBaX, COOTBETCTBYIOLLUX
YKa3aHHBIM B Tabu. 3.

Ta6Gauuma 3

MaccoBas nonst menu, % CT;:%.‘?E;SBM O6beM CTaHIapTHOrO pacTBOpa, cMm?
Ot 0,1 mo 1,0 ) 1,5; 3,0; 5,0; 8,0; 10 0; 15,0; 20,0
Cs. 1,0 » 4,0 A 4,0; 6,0; 8,0; 10,0; 0, 14,0; 16,0

B BocbMyl KoJaby CTaHAapTHBIE pacTBOPbl MeAH He MOMEH[aforT.
Bo Bce Bocemb xon6 mpuausailor no 10 cm® pasGaBieHHo#i cepHO#
KHCJIOTH W JaJiee aHAJHU3 NPOBOIASAT Kak ykasaHo B II. 3.3.1.

3.3.3. AtoMHy10 a6copOUHI0O MeIH H3MEpPSIOT I[OCAEA0BATENbHO B
pactBope npolul, KOHTPOJLHOIO ONBITA, B pacTBOpax MJs MOCTPOEHHS
rpaJyHpOBOYHOro rpaHka ¥ pacTBope CTaHAapTHOro obpasna mnpy
JJ¥He BOJIHB 324,8 HM B I1aMeHH BO3AyX — aleTHJIeH.

['paayupoBouHBIi rpadHK CTPOSAT MO pe3yJabT4aTaM, IOJYYEHHBIM
noc/Je BHIYHTAHHSA 3HaYeHUss aOcOpOLHH pacTBOpa, He COAepPXKalIero
CTAHAAPTHHIH pacTBOP MEAH, W3 3HAUeHHH abcopbuud pacTBOPOB, CO-
JAepXKamipx CTaHAapTHBEIH pPAacTBOP, H COOTBETCTBYIOUIEMY HM CO-
JAepXKaHHIO Me]H.

ITocsie BbluMTaHHS 3HAUEHHsS] ATOMHON aGCOPOUHH PACTBOPA KOHT-
POJIBHOrO ONBITA M3 3HAY€HHsT aTOMHOH abcopOuuMH pacTBOopa NpodHl
HaXOASAT Maccy MeAM B DaCTBOpPe NMPOOLI 0 TPazyHPOBOYHOMY  rpa-
($UKY WM METONOM CDaBHEHHS CO CTaHJapTHBIMH o6pasliaMu (eppo-
CUTHKOUUDKOHHS, OJM3KHMH IO COCTaBy K aHaJH3HpPyeMOH mpobe H
IIPOBEAEHHBIMH UY€pe3 BeCh XOJ aHaJu3a.
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34.06paboTrka pe3ynabTaTOB

3.4.1, Maccosyo noaio Menu (X) B [POUEHTaX, ONpeleSeHHYIO
MeTONOM TpaAyHPOBOYHOrO rpaduka, BHIYHCIAAIOT 1O (opMmyJe

x=-Y_100,
m
rae ¢-— MaccoBas KOHIEHTpAalMsg MeJH B pacTBope HpoOH, Hak-
LeHHas 1O TPafyupoBOuHOMY rpaduky, rfcmd;
V — o6beM pacTBopa IpoGH, cM?;
m — Macca HaBeCcKH, I.

3.4.2. Maccosywo foain Meaw (X;) B NPONEHTAX, ONpEAEJEHHYIO
METOJOM CPaBHEHHS, BHIUHCJAAKIOT NO opmye '

C (D—D,)
Xi==3p :
1 2

?

rae C — MaccoBag AoJisi Meu B CTaHAapTHoM obpasue, %;
D — onTuuecKkasi IJOTHOCTb aHaJH3HPYyeMOro pacTBOpa NpoOHi;
D, — ontHyeckas IUIOTHOCTb pacTBOpa CTaHZapTHOro 00pasua;
D, — onTHyeckas NJIOTHOCTH PAacTBOpa KOHTPOJBLHOrO ONHTA.
3.4.3, AGCoONMIOTHEIE PACXOXKIEHHS Ppe3yJbTaTOB MapaJJesbHbIX
onpefiesieHuil He AOJXKHEI IPeBLIATL AONYCKAEMbIX 3HAYEHHH, YKa3aH-
HHX B TabJ. 2.
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