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lNMpeaucnosune

Lenvu npuHumnel cTaHaapTusaumm B Poccniickoin Pegepavumm yctaHosneHbl PefepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHW4YeckoM perynmposaHuun», a npasuna npuMeHeHust HauuoHanbHbIX
ctaHaapTtoB Poccuiickon Peaepaumm — FMOCT P 1.0—2004 «CtaHgapTtusaumsa B Poccuiickon degepaumn.
OCHOBHbIE MONOXEHUA»

CBepeHusi o cTaHpapTe

1 NOArOTOBJIIEH W BHECEH TexHn4eckum komuTeToM no ctaHgaptusaunmn TK 145 «MeToabl KOHTpO-
NS MeTannonpoaykunmM» Ha OCHoBe COBCTBEHHOrO ayTEHTUYHOMO MepeBoAa Ha PYCCKNN A3bIK CTaHAapTa, yKa-
3aHHOro B MyHKkTe 3

2 YTBEPXKOEH W BBEAEH B JEWCTBWE Mpukasom deaepanbHOrc areHTCTBa No TeXHUYECKoMy
perynMpoBaHuio U MeTponorim ot 22 oktsiops 2010 . Ne 312-cT

3 Hacrosawuin ctaHgapT ngeHTudeH MexayHapogHomy ctaHgapTy NCO 4943:1985 «Ctanb M YyryH.
OnpepeneHne copepxXaHus meaun. CnekTpoMeTpudeckMin MeTod aTomHon abcopbuum B nnameHu»
(ISO 4943:1985 «Steel and cast iron — Determination of copper content — Flame atomic absorption
spectrometric method»).

Mpy NpUMEHeHNN HacToSALLLero cTaHaapTa pekoMeHayeTCs UCNOMb30BaTh BMECTO CChINOYHbIX MeXayHa-
POAHBIX CTaHO4APTOB COOTBETCTBYIOLIME UM HalMoHalbHble cTaHgapTel Poccuiickon degepalin n Mexrocy-
AapCTBeHHble CTaHaapThl, CBeAEHMS O KOTOPLIX NPUBEAEHb! B AONOMHUTENEHOM NpunoxeHnn JA

4 BBEJAEH BMEPBbIE

UHbopmayusi 06 USMEHEHUSIX K HacmosiwemMy cmarOapmy rybriukyemcsi 8 exe2o00Ho uzdasaemMoMm
UHhbopMayUOHHOM yKa3amerie «HayuoHansHele cmaHOapmbl», @ MEKCM U3MEHeHUU U r1ofipasoK — 8 exeMe-
CAYHO U30asaeMbix UHOPMaUUOHHLIX yKasamensix « HayuoHaneHbie cmaHdapmei». B ciiydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosiu,eeo cmaHdapma coomeemcemeyroujee yeedomieHue bydem onybnukosaHo
8 eXXeMECSIYHO U30asaeMoM UHGhOpMaUyUOHHOM yKasamere «HauuoHarnbHbie cmaHOapmbl». Coomeememey-
rowast UHghopmMauus, yeeGoMeHuUe U meKkcmel pasmelaromes makxe 8 UHghopMayuoHHoU cucmeme obuezo
ronb306aHuUsi — Ha oghuyuanbHoM catime PedepalibHO20 azeHmcemea 1o MeXHUYECKOMY pe2ynuposaHuio U
memporoauu e cemu UHmepHem

© CrangaptuHdgopm, 2011

HacToawui ctaHgapT He MOXeT GbITb NOMTHOCTLIO UM YaCTUUHO BOCMPOM3BEAEH, TUPAXNPOBAaH U pac-
npocTpaHeH B kayecTBe oduLmansHOro usaaHusa 6es paspelueHus deaepansHOro areHTCTBa No TeXHUYEeCKo-
MY perynupoBaHuio U METPoNornm
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HAUMWOHANBbHBLIA CTAHOAPT POCCMUUCKOW @GEAOEPALMUMU

CTAIlb U HYTYH

OnpepeneHne copepXxaHua Megu.
CnekTtpomeTpuiyeckui MeToa aTOMHoOW abcopbuuu B nnamMeHU

Steel andiron.
Determination of copper content. Flame atomic absorption spectrometric method

Oara BBeaenna — 2011—06—01

1 O6nacTb npuMeHeHus

HacTrosawuin ctaHgapT ycTaHaBnmMBaeT CNekTpoOMeTpUYeCK1in MeTod aTOMHOW abcopbLinv B nnaMeHn Ans
onpeaeneHns MaccoBor 0NN Meau B cTanu nyyryHe B guanasoHe o1 0,004 % 1o 0,5 %.

2 HopmaTuBHbIe CCbINKKU

B HacTosALweM cTaHAapTe NCNoMb30BaHbl HOPMAaTUBHLIE CChINKW Ha crieayowme ctaHgapTbl!):

NCO 5725-12) To4HOCTb (MPaBUILHOCTL M MPELM3NOHHOCTL) METOAOB M pesynbTaToB U3MepeHUA.
YacTtb 1. O6wue npuHUMnbI 1 onpeaenexus [ISO 5725-1, Accuracy (trueness and precision) of measurement
methods and results — Part 1: General principles and definitions]

NCO 142843 Cranb nuyryH. OT6op 1 npuroTosneHue o6pasLos AN onpeaeneHns XMMUMYecKoro cocta-
Ba (ISO 14284, Steel and iron — Sampling and preparation of samples for the determination of chemical
composition)

3 CywHocTb MeTOAa

HacTtoswunin MeTo OCHOBaH Ha pacTBOPEHWUN aHanMTUYeCKON HaBECKN B CMECU XNOPUCTOBOAOPOAHOMN,
A30THOW M XNOPHON KUCIOT, pacrblfieH i pacTBopa B BO3AYLLUHO-aL,eTUNIEHOBOE NNaMs, CNeKTPOMeTPUYECKOM
N3MepeHn1 BenMYMHbl aTOMHOM abcopbLnm 3nyveHns ¢ pe3oHaHCcHOM nuHWen 324,7 HM, UCyckaeMol nam-
Nnow ¢ NOMbIM MeAHbIM KaTOACM.

4 PeakTuBbl

Mpu nposegeHn aHanumsa, eclin He yCtaHOBINEHO NMHOE, UCMOTb3YOT peakTuBbl yCTaHOBHeHHOﬁ aHanu-
TUYECKOW CTEMEHN YACTOThI C O4EHb HU3KUM COAEPXKaHMEM MEAN U TONbKO AUNCTUNNMpoBaHHyo BoAay Unu soay
3KBUBaNEHTHON YNCTOTHI.

1)Jll,m OaTUPOBaHHbIX CCbINOK MCMOIb3YIOT TOMBKO YKa3aHHoe n3gaHue ctaHgapra. B cnyyae HegatmpoBaHHbIX CCbl-
NoK — nocrnegHee nagaHune ctaHjapTa, BKo4as BCe M3MEHEHUS Y MONPaBKy.

2 Hactoswuin ctangapTt BBe4geH B3aMeH 0OTMeHeHHoro ctaHgapTa MCO 5725:1986 «MpeunsamoHHOCTb METOA0B UC-
nbiTaHui. OnpegeneHve NOBTOPSEMOCTU U BOCNIPOM3BOAVMOCTU Pe3ynbTaToB CTaHAapPTHOMO METOAA C NMOMOLLLIO MEXIa-
BGopaTtopHbIx ucnbsiTaHmi» (ISO 5725:1986, Precision of test methods — Determination of repeatability and reproducibility
for a standard test method by inter-laboratory tests) B yactn 06wmux npuHUMNoB 1 onpegeneHui.

% HacToawuii ctaHaapT BBeageH B3amMeH OTMeHeHHoro ctaHgapta MICO 377:1985 «CeapouHasi ctanb. OT60p u npu-
rotoenexHne obpasuoe u npoby» (ISO 377:1985, Wrought steel — Selection and preparation of samples and test pieces) B
YacTn oT6opa 1 NOAroTORKM NPo6 Ans XMMUYECKOTO aHanuaa.

UzpaHne ocpmumanbHoe
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McnonbsyioT, No BO3MOXHOCTU, TOMbKO CBEXENPUrOTOBMEHHYIO AUCTUMNIMPOBAHHYIO UMM AEMOHU30BaH-
Hylo BOAY.

4.1 >Keneso BbICOKOM YACTOTHI C MaccoBoi agonen mean meHee 0,0005 %.

4.2 CMmechb XITOPUCTOBOAOPOAHOMN U a30THOMU KUCNOT

CMewmBsaloT Tpu 06beMHbIE HYacTh XIOPUCTOBOAOPOAHON kucrnoThl (p ~ 1,19 r/cm3), oaHy 06beMHyIo
4YacTb a30THOM KUCTOTHI (p ~ 1,40 r/cm3) U iBe 06GbEMHbIE YacTU BObI.

FoToBAT cCMecb HENOCPEACTBEHHO Nepea UCNONb30BaHUEM.

4.3 CmMmecb XJ1IOpUCTOBOAOPOAHOM, a30THOM U XNIOPHOM KUCIOT

Cwmeuwmsatot 20 cm3 xnopuctoBogopoaHoit knucnoTel (p ~ 1,19 ricm3), 55 cM® a30THOI KUCHOTHI (p ~
~ 1,40 r/cm3) n 75 cm2 xropHoit kucnoTsl (p ~ 1,54 ricm3).

MpumeuaH ne — Monyckaertcsa McgonbsoBaTb W XNOPHYIO KUCTTOTY fInoTHOCTBIO 1,67 rfem®. 100 cm® XIOPHOW
KMUCNoThbl (p = 1,54 r/cM”) aKBUBaNeHTHbI 79 CM~ XNOPHOMN KMCNoThl (p ~ 1,67 r/lcm™).

4.4 Mepb, cTaHAAPTHLIA pacTBoOp

4.4.1 OCHOBHOM pacTBOp C KOHLUEHTpauueit meau 1 rigm3

HaBecky meau BbICOKOW YMCTOTHI (CTeneHb uncToThl Bonee 99,95 %) maccon 1,000 r, UsmepeHHo ¢
norpeLuHoCcTbLIo B Npeaenax + 0,0001 r, nomewwarT B cTakaH BMecTUMocTbio 400 cm3 u pacTBopsioT B 25 cm®
a30THOM kucnoThl (p ~ 1,40 ricm3, pas6aeneHHol 1:4). CTakaH HaKpbIBalOT YacoBbIM cTeknoM. Koraa Hasecka
MOSTHOCTbIO PACTBOPUTCH, PacTBOP BbiNapusatoT Ha BoAsHoW 6aHe Ao Havana BbinageHusa conen. Conu pact-
BOPSIOT B BOAE, OXNa)AatoT pacTBOP U NepeHOCAT ero B MepHyto konby BMecTumocTsio 1000 cmd, pasbasnsiioT
BOAOW A0 METKM U NepeMeLLmnBaloT.

4.4.2 CtaHAapTHbIN pacTBOp ¢ KOHUeHTpauuei meau 20 mr/gm3

MomewatoT 20,0 cm3 ocHOBHOTO pacTeopa (4.4.1) B MepHyto konby BMecTuMocTbio 1000 cm3, pasbasns-
tOT BOAOW 0 METKW U NMepeMeLLBatoT.

1 cm3 cTaHgapTHOro pacTeopa coaepkuT 20 MK Meau.

OTOT CTaHAapTHLIA pacTBOP roTOBAT HEMOCPEACTBEHHO Nepea UCMONb30BaHUEM.

5 Annapartypa

Mpy npoBeaeHnn aHannaa UCNonb3ayoT 0bblYHOe NabopaTopHoe obopyaoBaHue, a Takke CreayoLLyio
annapaTypy.

5.1 ATOMHO0-a6cop6LUNOHHbIN CNEeKTPOMETpP

ITamna ¢ noneIM MeaHbLIM KaTOAOM; UCMOSb3YHOT BO3AYX MYUCTLIA aLeTUneH, He cogepXaluune Bogdy, Mac-
no 1 Mefb, 4To6bI 06ecneynTb yCToNYnBOE, NpospavHoe, 06eAHEeHHOE roprYNM Nams.

MpuMeHsieMbIl aTOMHO-abCcoPOLMOHHBIA CNEKTPOMETP CHYMTaOT NpurodHbiM K paGoTe, ecnu nocne
HaCTPOWKM B COOTBETCTBUN € 7.3.4 oH obecneynsaeT npeaen obHapyXeHWs 1 XapaKkTepUCTUYECKYHO KOHLEHT-
paLuio, XopoLlo coBrnagatoLime co 3Ha4eHNAMN, MPUBEAEHHbIMN U3roTOBUTENEM, 1 YOOBNETBOPSAET KpUTEpU-
SIM TOYHOCTU, NpuBeAeHHbIM B 5.1.1.

5.1.1 MuHUManbHas TOYHOCTb

PaccuuntbiBatoT cTaH4apTHOE OTKIOHEHWe AeCATU 3Ha4YeHuiA abcopbLnm Hanbonee KOHLEHTPUPOBaHHO-
ro rpagyvMpoBoYHOro pactsopa. CtangapTHOE OTKIOHEHWe He AOMMKHO npeBbiwaTh 1,0 % cpeaHero sHaveHust
abcopbunm.

PaccuntbiBatoT cTaHOapTHOE OTKIIOHeH e OecATU 3Ha4YeHu abcopbLmmn HaumeHee KOHLEHTPUPOBaHHO-
ro rpagyvpoBOYHOro pacteopa (Ucknoyas Hynesol pacteop). CTaHOapTHOe OTKIIOHEHWE He A0SKHO NpeBbl-
watb 0,5 % cpegHero 3HayeHnst abcopbunn Ans Hanbonee KOHLEHTPUPOBAHHOTO rPadyMPOBOYHOIO pacTBopa.

KenatenbHo Takke, YTobbl Npnbop yaoBNETBOPAN AONOMHATENbHEIM TpeboBaHMsAM, NPUBEAEHHBIM B
51.1.1—5.1.1.3.

5.1.1.1 Xapaktepuctunyeckas KoHLeHTpauus

Xapaktepuctmyeckas KOHLEHTpaL st Meaun B MaTpuLe, aHarnornyHom (no cocTaBy) KOHEYHOMY aHanNusn-
pyemMoMy pacTBOpPY aHanMTU4ecKon HaBecku, AomkHa BbiTe MeHee 0,10 Mkr/cm3 mean.

5.1.1.2 Mpegen obHapyxeHUs

Mpeaen obHapyXeHUs BbIMACAAIOT Kak yABOEHHOE CTaHAaPTHOE OTKIIOHEHWE AeCATU U3MEPEHUI 3Have-
HWi1 abcopbLnm pacTBopa, cogepKallero COOTBETCTBYOLUWA 3MTEMEHT C BbIGpaHHbIM YPOBHEM KOHLEHTpaLMN,
Aarowmm abcopbuuio YyTb BelLLE, YEM HYNEBOR pacTBOp.

Mpenen obHapyxeHWst Mean B MaTpuLLe, aHanornyHon KOHEYHOMY aHanIM3MpPyeMomMy pacTBOpY aHanuTu-
YecKol HaBecku, AomKkeH BbiTb MeHee 0,15 mkr/cm3 meau.

2
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5.1.1.3 INuHeliHoCTb rpaduka

HaxnoH rpagynposoyHoro rpaduka ana BepxHux 20 % KoHUEeHTpaumoHHoM 06nacTu, BblpaXeHHON Kak
n3meHeHue B abcopbuum, He AonkeH bbITb MeHee 0,7 3HaYeHUA HakNoHa Anst HWKHUX 20 % KOHUEHTPaLWOHHOM
o6nacTu, BblpakeHHOM Kak M3MeHeHue B abcopbuumn, onpeaeneHHbIX TakuM e cnoco6om.

Ansa npubopa c aBToMaTU4ECKO rpagyvpoBKo No ABYM unu 6onee ctaHaapTHEIM 06Gpasliam 4o Nnpose-
AeHns aHanusa criegyeT yCTaHOBUTb, UCNOMb3ys NoKkazaHns abcopbLumm, BbINOMHATCA NN BbILLE U3NOXKEHHbIE
TpeboBaHNs K TMHENHOCTU rpaduka.

5.2 BcnomoratenbHoe o6opyfoBaHue

PekomeHayeTcs NpUMEHATbL camonucel, ¢ fIEHTOYHOW Avarpammoi u/unu undgposoe cuuThbiBalollee
YCTPOWUCTBO 4151 OLeHKV KpUTepues Mo 5.1.1 1 ana Bcex nocneayowmx U3MepeHui.

Mo3XHO NPUMEHSATL paclumMpeHuye LWKkanesl Ao TexX nop, noka HabniogaeMbli Wym He NPEBLICUT NorpeL-
HOCTb CUMTBIBAIOLLEro YCTPOWMCTBA, W paclumpeHune wWKkanbl obsasaTtenbHO MCNonb3oBaTb ANSA 3Ha4YeHWUn
abcopbuun meHee 0,1. Ecnn HeobXxoaMMo NpUMEHATL pacluMpeHue Wkarnbl, a Npubop He UMeeT YCTPOCTBa
AN CHUTBIBAHWUA 3HaYeHUA KoaduLumeHTa pacluMpeHns WKanbl, TO 3TO 3HAYEHUE MOXHO PacCUYUTLIBATL NPo-
CTbIM AeNneHneM 3HaveHuin abcopbuun, nonyyYeHHbIX Npu usmepeHun abcopbummn nogxoaawero pacteopa, ¢
paclumpeHueM 1 6e3 pacluMpeHust LWKasnbl.

6 OT6op Npob

Moarotosky npo6 nposoadar B cooteeTcTBUN ¢ UCO 14284 nnu ApyrumMm HOpMaTUBHBLIMU AOKYMEHTaMn
Ha YyryH, HarnpuMep HaLUoHanbHBIMA CTaHAapTaMu.

7 lNpoBeneHne aHanu3a

MpeaynpexaeHne — lMapbl XNOPHOM KNCNOTLI B3PbIBOONACHDI B NPUCYTCTBUM aMMUaKa, NapoB asoTuc-
TOM KUCMOTHI U MOBLIX OpraHUYECKUX MaTepranos.

CucTtema pacrnbiieHUs 1 ApeHaxHas cucTema A0MKHbI GbITb XOPOLLO OTMBIThI OT XMIOPHON KUCAOTLI MO
OKOHYaHWUKM paboThl C HEM.

Mpwu MedYaHue— Bcto cTeknsiHHyto nocyay HeobxoauMmo cHavana npoMbiTb B XNOPUCTOBOAOPOAHON KUCIOTE
=119 I'/CM pasbaeneHHow 1:1), a 3aTem B Boge. KonuuectBo meau, NPUCYTCTBYIOWEE B CTakaHax u Konbax, MOXHO
NpoBepuUTh, N3Mepsas abcopbumio AUCTUNNMPOBaHHOW BOAbI, HANUTON B CTEKIISIHHYIO NOCYAy Nocne Toro, Kak oHa 6bina
NpPOMbITa KUCITOTOMN.

7.1 AHanuTu4veckas HaBecka

BasewwusatoT 0,500 r ucneityemoro obpasua ¢ norpewHocTbio 4o 0,001 r.

7.2 XonocTtou onbIT

XonocTon onbIT NPOBOAAT NapannenbHo ¢ NPOBeAEeHWEM aHanmnsa 1 no ToM e MeToauke, UCNob3ys
TaKMe e KorMMYecTBa BCEX PeaKTMBOB.

7.3 MNMpoBepeHue aHanusa

7.3.1 MNpurotoBneHue UcnbiTyemMoro pacTteopa

MoMeLuaoT aHanMTMYecKyto HaBecky (7.1) B cTakaH BMeCcTMMOCTbto 250 cm®. HeGonbLwmmim nopLusmMm
no6aenatoT 20 cM3 cMecH XMopUCTOBOACPOAHOMN, a30THOM U XMOPHOW KUCHOT (4.3), HaKpbIBaOT CTakaH Yaco-
BbIM CTEKITOM M OCTOPOXHO HarpeBatoT 40 TeX NOp, Noka He npekpaTUTCs NpoLecc pacTBopeHus. BoinapusatoT
Ao nosisneHns 6enbix NapoB XIopHON kMcnoTel. Mpun TemnepaTtype, obecrnedmsatolLei cTekaHe KoHaeHcaTa
NapoB XJIOPHOM KACMOThI MO BHYTPEHHUM CTEHKaM CTakaHa, BbinapuBatoT ewle 1 MuH.

MpumeyvaHue—Ilpobol, KOTOPbIE MIOX0 PaCTBOPAIOTCS B CMECH XMOPUCTOBOAOPOAHON, a30THOWM M XNOPHON
kmcnot (4.3), cHavana pacTteopsitoT B 10 cm® emecu XINOPUCTOBOAOPOAHON U a30THOW KUCnoT (4.2).

Mocne oxnaxgeHus aoGasnsaoT 25 cm® BoAbl 1 crierka HarpesatoT ANa pacTBopeHust coneit. CHosa
OXMaXJatoT 1 KONMMYECTBEHHO NEPEHOCAT B MepHyto konBy BMecTumocTbio 100 cmB. PasBasnsaioT Bo4oW A0
METK/ U NepeMeLLnBaloT.

PunbTpyloT pacTBop, AeKaHTUPys, Yepes cyxyto unbTpoBanbHyto Bymary cpegHel nnoTHOCTU Ans
oTAeneHusa ocagka, Hanpumep rpadunta, KpeMHUEBOW U/ BONbMhPamMoBOW KUCIOT, a hunbTpaT cobupatoT B
CyXOW cTakaH, oTépacbiBasi nepsble nopLuum punbTparta.

Ecnn npegnonaraetcs, 4To cogepXaHve Mean B UCNbITyeMoM obpasLie NpeBbIaeT rno MaccoBoi gone
0,1 %, To pacTBOp cregyeT pazbaBuTb BOOON.
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MepeHocaT 20,0 cm3 nony4yeHHOro pacTeopa B MepHyt konby BMecTuMocTbio 100 cM3, pasGasnstoT
BOAOW OO METKN 1 MepemMeLlnBatoT.

MpuMeyaHue— Ecnu ans nony4eHust UCMbITYyeMOro pacTeopa UCXogHbIl pacTeop Heobxoaumo pa3baBuTb, TO
Takum 06pa3om pa3baBnsoT 1 pacTBOP XONOCTOro onbiTa (7.2).

7.3.2 MMpuroToBrneHue rpagyupoBOYHbIX PacTBOPOB

MomewwatoT (10 £ 0,01) rkenesa (4.1) B cTakaH BMecTuMocTbio 1 am3, Jo6asnsoT ManeHbKMMI nopLms-
M 400 cM3 cMecu XNOPUCTOBOOORPOAHOMN, a30THOW 1 XNOPHOM KUCHOT (4.3) 1 OCTOPOXKHO HArpeBatoT A0 NOSHO-
ro pacTBOPEHMS.

Korga pactBopeHuve 3aBepLUMTCS, BbiNapuBatoT, Moka He MosiBATCA Genble napbl XIOPHOW KUCMOTHI.
OctaensoT BblAeNATLCA Napbl 1 MUH NPU Takoi TemnepaType, Korga A4oCTUraeTcsl yCToOMYMBOE opoLleHne
6enbimMi Mapamim XIIOPHON KACNOTbI CTEHOK CTakaHa.

Mocne oxnaxaeHus ao6aenawT 100 cm® Boabl 1 Cnerka HarpeearT A0 pacTBopeHus coneli. CHoea
oxnaXkdatoT pacTBOp W KONMYECTBEHHO NepeHOCAT B MepHYyH konbBy BmecTMmocTbio 500 cm3. PasbasnsioT
BOJOW 40 METKW U MepeMeLLmnBatoT.

7.3.2.1 MpagyvpoBoYHbIe pacTBOPLI C MaccoBoin Aonei Megn meHee 0,1 %

B mepHble konbbl BMecTuMocTbto 100 cm® kaxgas nomMelyatot no 25,0 cm® pacteopa xenesa (7.3.2).
Ucnonbays nuneTky unn 6iopeTky, 4o6aBnstoT B Konbbl cooTBeTCTBEHHO 0 (HyneBon pacteop); 2,5; 5,0; 10,0;
15,0; 20,0; 25,0 cm® cTaHaapTHOro pacTeopa Meau (4.4.2). Pa3tasnsawoT BogoW 40 MeTKV 1 NepeMeLlnBaloT.

7.3.2.2 Npagynposo4Hble pacTBopbl ¢ Maccoson gonen megn ot 0,1 % 000,5%

B MepHble konbbl BMecTuMocTbHo 100 cm3 kaxkaas nomewatoT no 5,0 cM® cTaHOapTHOro pacteopa xene-
3a (7.3.2). icnonbays nuneTky unn 6topeTky, 4obaBnstoT B konbbl cooTBeTCTBEHHO 0 (Hynesou pacTteop); 2,5;
5,0;10,0; 15,0; 20,0; 25,0 cm? cTaHOapTHOro pacTeopa Meau (4.4.2). PazbaBnsioT BOAOW A0 MeTKU 1 Nnepeme-
LUMBaIOT.

MpnmedvaHune—1 om® CTaHAapTHOro pacTeopa Meau (4.4.2), pazbaenenHoro go 100 CMS, OKBUBANEHTEH Mac-
COBOW gone meau, pasHon 0,004 %, — B cnydae 7.3.2.1 n maccoeon gone meaum, pasHon 0,02 %, — e cny4ae 7.3.2.2.

7.3.3 HacTpoiika aToMHO-a6cOp6LMOHHOrO cCnekTpomeTpa
XapaKTepucTuKM aToMHo-abcopbLIMOHHOrO criekTpomeTpa NpuseaeHs! B Tabnuue 1.

Tabnuua 1

Twn namnbl C nonbiM MeaHbIM KaTogoMm

InvHa BonHbI 324,7 um

Mnams BoapgywHo-auetuneHoBoe, crierka 06egHeHHOE FoployMM, OTPENYINIMPOBAHHOE Ha MaK-
CcMMarbHYI0 YyBCTBUTENBHOCTb MO MEAU

Tok namnbl Mo pekomeHgauum narotoBuTeENs

WupuHa wenu Mo pekomeHgauum narotoBuTeENs

Ecnun oTcyTCTBYIOT pekomeHaaunmn UsroToBUTENst OTHOCUTENLHO LUMPUHBI LLENN, TO SISl CNeKTpasnbHON
nuHUN Mean 324,7 HM pekoMeHayeTcsl ycTaHaBnuBaTh WpuHy wenu ot 0,3 Ao 1,0 Hm.

M pwu™meyaHune— Cneayer cTPoro npuaepKUBaTbCA peKoOMeHAaLU 3rotoButens n cobnioaate cneayowme
Mepbl 6e30nacHOCTU:

- YUMTbIBaTb B3PLIBYATYIO NPUPOAY aueTureHa npy perynmpoBKax, CBA3aHHbIX C €r0 UCNONb30BaAHNEM,;

- 3awmuwaTh rnasa oneparopa ot ynbTpadnoneToBoro u3ny4eHusi ¢ UCNonb3oBaHNEM CBETODUINbTPA;

- OuYMLLATH FONOBKY FOPErkKuY OT Harapa, o6pasyioLLerocsi ConsiMm XrnopHom KucnoTbi u gp. MNnoxo ounweHHan ropenka
MOXeT CTaTb NPUYNHOU BCINbILLEK;

- NpoBepATL 3anosiHeHne cudoHa BOJON.

7.3.4 OnTumMusauus pexmma pabotbl aTOMHO-abCOpPOLMOHHOrO CNeKTpoMeTpa

Mpw noaroTtoske npubopa k paboTe HeObXo0AUMO cneaoBaTb MHCTPYKLMU U3rOTOBUTENSA.

Mocne Toro, kKak OTPErynMpoBaHbl TOK flaMribl, LUIMPUHA LLIeSNU U NOTOKU ra3oB U 3aX0KeHa roperska, pacrbl-
NS0T BOAY A0 Nony4YeHus cTabunbHbIX MokasaHwuiA npubopa.

YcTaHaBnueatoT 3HaYeHne abcopbLmm Ha Hyrb, pacnbiisas Hynesoi pactsop (7.3.2.11unn 7.3.2.2).

BriGupatoT AemMndrpyoLLYyI0 CUCTEMY (HAacTpPOKY 3aTyXaHWUs1) Ui BpeMst UHTEerpupoBaHus Ans nony4e-
HWA 4OCTaTOYHO YCTONYMBOrO CUrHana, KotTopbll yaoeneTeopsieT TpeboBaHusIM TOUHoCTU (5.1.1).

4
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PerynupytoT nnams Takum o6pasom, 4tobbl oHO 6bino cnerka o6efHeHo roproyYnM, a BbICOTa ropenku
6bina Ha 1 cM Hke cBeTOBOro NyTW. MonepemMeHHO pacnbINsioT rpagyMpoBOYHBIA pacTBOP HanbonbLIen KoH-
LeHTpaLun 1 HyNeBoW pacTBOp, perynupysa npyu 3ToM NoTOK rasa 1 MoroXeHne ropenku (ropusoHTansHoe, Bep-
TUKanbHOE W YrmoBoe), A0 TexX Mop, Noka pasHuua B BenuuuHax abcopbuum mexay rpagyupoBOYHbLIMU
pacTBOpaMu He CTaHeT MakcumanbHon. MpoBepsIOT, TOYHO NK BbIBEAEH CNEKTPOMETP Ha TpebyeMyto AnnMHy
BOJSIHbI.

OueHusaltoT kputepun no 5.1.1 ana Toro, 4Tobbl ybeauTbes, 4To Npubop NoAroTOBMAEH Ansl U3MePeHUst.

7.3.5 CnekrpomeTpuyeckue U3aMepeHus

MpuMeHAIOT Takoe pacluMpeHue WKanel, YTobbl FrpagyMpOBOYHBIA PacTBOP HAUBOMbLLEHR KOHLIEHTpauun
AaBan OTKINOHEHUe NOYTU Ha BCHO WKany npubopa. MHorokpaTHO pacnbiisiioT rpagynpoBOYHbLIE PACTBOPHI B
nopsaake BospactaHus 4o TeX Nop, Noka nokasaHus abcopbuum ans Kaxxaoro pacteopa He AayT BMoJIHe onpe-
AeneHHYo TOYHOCTb, YTO YKasblBaeT Ha cTabunbHOCTb paboThl Npubopa. BuibupatoT ABa rpagyupoBOYHbIX
pacTBopa («CIHABUYEBLIX» ), OAUH N3 KOTOPLIX NMokasbiBaeT abcopbLMI0 HEMHOMO MeHbLLE, @ BTOPOI HEMHOTo
6onblue, N0 CPaBHEHUIO C UCNbITYEMbIM pacTBOPOM. PacnbinsaoT aTn pacTBOpbI CHavana B nopsiake Bospacta-
HWA, a 3aTeM B nopsiake yobiBaHNA KOHLEHTpaLUA, NPUYEM UCTILITYEMBIN pacTBOP PacnbifIsioT MeXay ABYMS]
rpagyvMpoBOYHLIMU PacTBOPaMU, U B KXXAOM cllydae usMepsiioT BenmunHy abcopbunm oTHOCUTENBHO BOAbI.
CHoBa pacnbinaioT Becb Habop rpagyMpoBOYHLIX pacTBOPOB.

YCcTaHOBMNEHO, YTO 3Ta MeToAuKa He NoaXoauT Anst NpubopoB C aBTOMAaTUYECKOW rpaaynpOBKOA, KOTOPbIE
NPUHUMAIOT TOSBLKO AiBa rPaayMpoBOYHBLIX pacTBopa. B 3ToM criyyae He cnegyeT NCnonNb3oBaTh ABa «C3HABU-
4YeBbIX» rPagyUpOBOYHBIX pacTBOpa ANA NEPBUYHONA rpagynpoBKMK, HO UX MOXHO NPOaHann3npoBaTh noove-
peaHo C KOHTPONUPYEMbBIM PACTBOPOM.

PacnbinaioT rpagyMpoBoYHbIe pacTBOPbI MHOTOKPATHO B TEHYEeHWUe cepun UsMepeHuin. YucTaT ropenky no
Mepe HeobXoaAMMOCTU, ecni pe3ynbTaThl HE YAOBNETBOPSAIOT YCIOBUAM TOYHOCTU U3-3a €€ 3arpA3HEeHUs.

Mony4atoT abcopbumio Kaxxaoro rpagyMpoBOYHOIO pacTBopa.

OnpepaenstoT abcopbumio NCNbITYyeMoro pactsopa v cpegHee sHadeHne abcopbumm XonocToro oneITa.

MepeBoaaT 3HauyeHUa abcopbLUMM UCNBITYEMOro pacTBopa 1 XONOCTOro onbiTa B MUIIMKUAOTPaMMbl Ha
KyBUYEeCKUIA CaHTUMETP Meau, UCNOoNb3ys rpaayupoBOYHbIN rpacduk (7.4).

7.4 NMocTpoeHue rpagyupoBoyHoro rpaduka

Heo6xoanMmo cTpouTb 0TAENbHBIN PadyvpOBOYHbIN rpacuk AN KAXKA0W CepUmn UsMepeHui U AN KaXxao-
ro OXMaaemoro AnanasoHa MaccoBbIX foNen Meau.

Mpexae Yem cTpouTh rpadhuk, He0GXOAMMO onpeaenUTb KOHLEHTPaLUUIo (e ACTBUTENbHYIO MU KaXyLLly-
tocs1) HyneBoro pacTeopa B rpagyMpoBOYHOR cepun. 3Ta KOHLEHTpaLmMA nosnyyaeTcsl nyTemM HaHeCceHWUs Ha rpa-
uk 3HaveHuin abcopbuum NepBbIX TPeX rPadyVMpPOBOYHBIX PAacTBOPOB W 3KCTPaNonAuMM KpUBOK Ha OCb
KOHLEHTPaLMW. DTO 3HaYEHMUE KOHLLeHTPaLMK (MKr/cM® Mean) NpubaBnsioT K 3HAaUYEHWUIO KOHLEHTPaLMMN KaXao-
ro rpayMpoBOYHOro pacTeopa nepes HaHeCeHNeM Ha rpagyMpoBOYHBIA rpaduk.

CTposT rpagynpoBOYHbIi rpacdhvk B BUAE 3aBUCUMOCTY 3HaYEHMn abcopbLMm rpaaynpoBOYHBIX pacTBO-
POB OT MaccoBOW A0NW MeAN, BbIPEKEHHOW B MUMIIUKUIIOrpaMMax Ha kybudyeckuin caHTumeTp. CpaBHUBalOT
3HayeHuns abcopbunm Ana AByx 6AKaiLLIMX rpagyMpoBOYHbBIX PAcTBOPOB € rpacukomM. Ecnu ux nokasaHus
abcopbLmm He oTMYalTCs OT rpadpmka 6onee Yem 370 NO3BONSAT AOMYCTUMbIE KPUTEPUM TOUHOCTH, TO TOrAa
3HaYeHwus1, NoyYeHHble 4NS UCNBITYEMOro pacTBopa, cHATaTCA NPUeMIEMbIMA.

8 O6paboTtka pesynbTaToB

8.1 MeTtop pacueTta
Maccosyto gonto Mmean X, %, BbIMUCHAIOT Nno popmyne
5 = (Ca=CK100 100 _ (Co-Ci)K )
108 m 100m

rae C, — KOHLEHTpauua Mean B UCNBITYEeMOM pacTBope, NnonydYeHHas u3 rpagyuposoyHoro rpacuka (7.4),
MKr/cm3;
C, — KOHLeHTpaLus Meau B pacTBOPE XOSOCTOro onbiTa, MKT/cM3;
K — koacpduuneHT pazdbasneHmsa no 7.3.1:
K =1 — gnanpobbl c npegnonaraemoi maccooi gonei meaun 0,1 % v meHee;
K =5 — gnsanpob c npeanonaraeMoi MaccoBoi gonen meamn 6onee 0,1 %;
m — Macca aHanMTUYeCKON HaBEeCKN, T.
8.2 To4HoCTb
MnaHoBas npoBepka 3TOro MeToAa NpoBoAnIack B BOCbMU NabopaTopusix Ans NATU YpOBHEN cogepxa-
HUSA Meaun, Npudem kaxaas nabopaTopus Nnposoguna 4—>5 onpedeneHnin Ha KaxaoM ypoBHe.
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CraTtuctudeckas obpaboTtka pesynbTaTtoB npoBoagunace B cootsetcTsum ¢ UCO 5725-1 npn gosepu-
TenbHoW BeposiTHOCTK 0,95.

Mony4yeHHble AaHHbIE MoKasanu norapumuyeckyo 3aBUCUMOCTb pe3yNbTaToB aHanusa Mexay Macco-
BOW gonen mean, npeaesioMm noBTopAeMoOCTU (CXOAMMOCTU) U NPeaenoM BOCNPOM3BOAMMOCTU B AnanasoHe
mMaccoson gonn meam ot 0,02 % Ao 5 %. Hactb guanasoHa npueeaeHa B Tabnuue 2.

Tabnwuua 2 B npoueHTax
Maccosasi nonsi meau Mpenen nosTopsieMocTn (CxoAUMOCTU) r Mpepen Bocnpoussogumoctm R
0,005 0,0004 0,0007
0,010 0,0007 0,0013
0,020 0,0013 0,0025
0,050 0,0031 0,0057
0,100 0,0060 0,011
0,20 0,012 0,020
0,50 0,028 0,046

PacxoxgeHne mexagy OBYMS eQUHWYHBIMU pesyrnbTaTtaMmu, HandeHHOe MNpu UASHTUYMHOM UCTbITaHUU
MaTepuana ogHUM aHanmMTUKOM, UCNONb3YIOLWMM OAHY U TY Ke annapaTtypy U OCyWEeCTBSIIOLWMM UCTbITaHUe B
npeaenax KOPOTKOro NPOMEXyTka BpeMeHu, byaeT npesbilaTth npeaen NnoBTopseMocTu rB cpeaHeM He 6onee
YyeMm B ogHoM criyyae 13 20 npu 06bIMHOM U NPaBUIbHOM BINOMHEHUN onepaLin MeTOANKA.

PacxoxaeHune Mmexay ABYMSl OTAENbHBIMU U HE3aBUCUMBIMU pe3ynbTaTaMu, NonyvyeHHoe ABYMS UCMNO-
HATENAMKU B pasnnyHbiX nabopaTtopusix Ha OAHOM U TOM Xe UCMBLITYyeMOM MmaTtepuane, byaeTt npesbiatb
npegen BOCNPOM3BOANMOCTU R B cpeaHeM He 6onee ueM B ogHOM crniydae 13 20 npu 06bIYHOM 1 NPaBUMLHOM
BbIMONHEHWM onepaLuii MeTOAUKN.

9 MMpoTokon ucnbiTaHUn

MpoTokon ucnbiTaHNA A0MKeH coaepxKaTb:

a) UCnonb3yeMblii METOA CO CChINKON Ha HACTOALWNIA CTaHAAPT,;

b) pesynbTartbl UCNbITAHUNA

€) 0coB6EeHHOCTU, OTMEYEHHDBIE MPU BLINOSIHEHUN UCNILITAHWUIA;

d) niobble onepauun, He NPeayCMOTPEHHbIe HACTOALWMM CTaHA4APTOM, Unu niobble AoNONHUTENbHbIE
onepauuu, cnocobHble NOBNUATL Ha Pe3ynbTaThbl UCNbITAHUA.
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Mpunoxexnne A
(cnpaBouHoe)

CBeAieHUA 0 COOTBETCTBUM CChINTOYHbIX MEXAYHapoAHbIX CTaHAAPTOB
CCbINOYHBLIM HauuoHanbHbIM cTaHAapTaM Poccuitckon Peaepauum
(v feACTBYIOLIUM B 3TOM KauyecTBe MeXrocyAapCcTBeHHbIM CTaHAapTaMm)

Ta6nwuya A1

O603Ha4eHne CCbUTOYHOro CreneHb

0O603Ha4YeHne u HauMmeHoBaHWUe COOTBETCTBYIOWEro HaUMOHaNBLHOro cTaHaapTa
MeXAYHApPOAHOro ctaHaapra COOTBETCTBUA

NCO 5725-1:1994 IDT FOCT P NCO 5725-1—2002 «ToYHOCTb (NPaBunbHOCTL M NPELU3NOH-
HOCTb) METOZAO0B U pe3ynbTaToB namepeHuii. Hacte 1. OCHOBHbIE NONO-
XEHUs n onpeaeneHna»

NCO 14284:1996 IDT FOCT P NCO 14284—2009 «Ctanb u vyryH. OT60p 1 nogrotoeka o6-
pas3LoB Ans onpeaeneHns XMMUHECKOro COCTaBay

MNpumedaHune—B HacToswen Tabnuue ucnonb3oBaHo cnegyowee yCnoBHoe 0603Ha4YeHne cTeneHn cooT-
BETCTBMA CTaHHJAPTOB:
- IDT — naeHTU4YHbIE CTaHAAPTHI.
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