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HAUMOHANBHbBIN CTAHOLAPT POCCUNCKON ®EAEPALMUM

MEOb YEPHOBAA
MeToabl aHanusa

Blister copper.
Methods of analysis

Oara BBegeHus — 2014—09—01

1 O6nacTb NnpyUMeHeHus

Hacroawumii ctaHgapt ycraHaBnuBaerT:
- 00wme TpeboBaHus K MeETOAAM aHanNn3a YepHOBOW Meau BCEX Mapok;
- METOAbI U3MEPEHUIT MACCOBLIX JONe Meaun U NPUMECEN B YEPHOBOI MeaMn.

2 HopmatuBHbIe CCbISIKU

B HacTosAwwem cTaHgapTe MCnonb30BaHbl HOPMATUBHbLIE CCbISIKN Ha creayiowme craHaapTbil:

FOCT 8.315—97 TlocymapcrBeHHas cuctema obecneveHun eauHcTea usmepeHuin. CtaHaapTHole ob-
pa3ubl COCTaBa 1 CBOWCTB BELLECTB 1 MaTtepuanoB. OCHOBHbIE NOSOXEHUA

FOCT 83—79 PeakTtusbl. HaTpuin yrnekucnblii. TexHuyeckne ycnosusa

FOCT 849—2008 Hukenb nepBUYHbLIN. TeXHUYECKUE YCNOBUA

FOCT 859—2001 Meab. Mapku

FOCT 860—75 Onoso. TexHnyeckue ycnosus

FOCT 1027—67 Peaktusbl. CBuHew (I1) yKCYCHOKUCAbIN 3-BOAHbIA. TexHU4Yeckne ycnosus

OCT 1089—82 CypbmMa. TexHuueckue ycnosus

FOCT 1277—75 PeaktuBbl. Cepebpo asoTHokucnoe. TexHu4eckue ycnosmus

FOCT 1770—74 (NCO 1042—383, UCO 4788—380) Mocyna mepHas naGoparopHas cTeknaHHasa. Liunuu-
Apbl, MEH3YPKK, KONObI, Npobupku. ObLLME TEXHUYECKME YCNOBUA

FOCT 1973—77 AHMMAPUA MbILLLSKOBUCTbIA. TEXHUYECKNE YCNOBUA

FOCT 2062—77 PeaktuBbl. Kucnora 6pomucrosogopoaHas. TexHudeckue ycnosus

FOCT 2713—74 Conb b6epronetoBa TexHU4Yeckas. TexHu4eckue ycnosus

FOCT 3118—77 Peaktusbl. Kucnora consiHas. TexHuueckue ycnosus

FOCT 3652—69 PeaktuBbl. Kucnora numoHHasi MoHornapar u 6e3sogHas. TexHuyeckue ycnosusi

FOCT 3760—79 PeakTtubl. AMMUaK BOAHbIM. TexHUYECKue ycrnoBus

FOCT 3765—78 PeakTuBbl. AMMOHUI MONUOAEHOBOKUCTIbIN. TEXHUYECKUE YCNOBUS

FOCT 3778—98 CeuHew,. TexHuyeckue ycrnoBsus

FOCT 4108—72 PeaktuBbl. Bapuit xnopua 2-sogHbliin. TexHU4eCKkue ycnosus

FOCT 4109—79 PeakTtusbl. BpoMm. TexHu4eckue ycnosus

FOCT 4110—75 Peaktusbl. Bucmyt (l1l) a30THOKMCAIN 5-BOAHBIA. TeXHUYECKNE YCIOBUA

FOCT 4147—74 PeakTtusbl. XKeneso (lll) xnopua 6-BoaHbIA. TexHuyeckue ycnosus

FOCT 4159—79 PeakTusbl. Mog. TexHudeckue ycnosusa

FOCT 4160—74 PeakTtuBbl. Kanuit 6poMucTbin. TexHuueckue ycnosus

FOCT 4165—78 PeakTtusbl. Meab (II) cepHokucnas 5-sogHasn. TexHU4Yeckne ycnosus

FOCT 4197—74 PeakTusbl. HaTpuit a30TUCTOKMCAbIA. TEXHUYECKUE YCIIOBUA

UzpaHue ocpuumanbHoe
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[OCT 4204—77 Peaktusbl. Kucnora cepHad. TexHu4eckue ycnosus

FOCT 4212—76 PeakTuBbl. MeToabl NPUroTOBNEHUA PacTBOPOB ANS1 KONMOPUMETPUYECKOTO U Hedheno-
METPUYECKOro aHanusa

FOCT 4232—74 PeakTtuBbl. Kanuii HoANCTbIA. TEXHUYECKUE YCNOBUSA

[OCT 4233—77 Peaktusbl. HaTpuit xnopucTteli. TeXHUYECKUE YyCNoBUS

FOCT 4328—77 PeaktuBbl. HaTpua ruipookuch. TEXHUYECKUE YCNOBUSA

[OCT 4461—77 Peaktusbl. Kucnora asotHada. TexHU4YeCKMe ycnosusa

FOCT 4465—74 PeakTtuBbl. Hukensb (Il) cepHokucnblin 7-BOAHBLIN. TEXHUYECKNE YCIOBUSA

FOCT 4520—78 PeaktuBbl. PTyTh (II) a30THOKMCNas 1-BoaHas. TexHu4eckue ycrnosusa

FOCT 4689—94 N3penus orHeynopHble NepuknasoBble. TexHUnYeckne ycrnosus

FOCT 5100—85 Coaa kanbUMHUPOBaHHAA TEXHUYECKas. TexHU4YecKkne ycnosus

[OCT 5456—79 Peaktusbl. lmgpokcunammHa rugpoxnopua. TexHu4eckue ycnosua

FOCT 5457—75 AueTnneH pacTBOPEHHbIN M ra3000pa3Hblil TEXHUYECKUIA. TEXHUYECKNE YCIOBUS

[OCT 5556—81 Barta meguuyuHckas rurpockonmuyeckas. TexHu4eckme ycnosus

MOCT 5583—78 (MCO 2046—73) Kncnopoa rasaoobpasHblil TEXHUHMECKUIA U MEANLMHCKUIA. TEXHUYECKne
yCnoBus

FOCT 5789—78 PeaktuBbl. Tonyon. TexHu4eckue ycnosus

FOCT 5817—77 Peaktusbl. Kucnora BuHHas. TexHu4eckue ycriosus

FOCT 5828—77 PeakTuBbl. AUMETUNIANOKCUM. TEXHUYECKUE YCNOBUSA

FOCT 5845—79 PeakTtuBbl. Kanuii-HaTpuin BUHHOKUCTIbIV 4-BOAHbIA. TEXHUYECKME YyCnoBUA

FOCT 6344—73 PeakTuBbl. THOMOYEBUHA. TEXHUYECKMUE YCNOBUSA

FOCT 6563—75 N3genua TexHuveckue u3 6rnaropogHbIX MeTanmnos 1 cnnaBoB. TeXHUYECKUE YCNOBUSI

[OCT 6613—86 CeTku NpOBOSIOYHbIE TKaHbIE C KBagpaTHbIMU S4enkamu. TEXHUYECKUE YCNOBUSA

FOCT 6691—77 Peaktusbl. Kapbamng. TexHudeckue ycnoeus

OCT 6709—72 Boga auctunnumpoBaHHasa. TeEXHUYECKNE ycnosusa

FOCT 6835—2002 301070 U cnnaebl Ha ero ocHoBe. Mapku

FOCT 6836—2002 Cepebpo 1 cnnasbl HA ero ocHoBe. Mapku

FOCT 7172—76 PeakTuBbl. Kanuit nTMpocepHOKNUCIbIN

FOCT 8429—77 bypa. TexHu4eckue ycnosus

FOCT 8677—76 PeaktuBbl. Kanbuusa okcua. TexHMYeCcKkue ycnoBus

FOCT 9147—380 Mocyaa n obopyaosaHue naboparopHble dhapopoBblie. TEXHUYECKNE YCNOBUS

FOCT 9849—86 NopoLUOoK >enesHbli. TeXHUYeckne ycrnosua

FOCT 10157—79 AproH razoo6pasHblil U XUAKUA. TeEXHUYEeCKue ycroeusi

FOCT 10178—85 MNopTnaHgUEMEHT U WNakonopTnaHaueMeHT. TeXxHU4Yeckne ycroBus

FOCT 10298—79 CeneH TexHNn4eCkuin. TexHnyeckne ycrnosusi

[OCT 10360—85 NMopoLLKM NepPUKNA30Bble CEYEHHbIE ANA U3rOTOBEHUS U3 eNuin. TEXHUYECKUE YyCroBUA

FOCT 10929—76 Peaktusbl. Bogopoaa nepokcug. TexHu4eckue ycrnosusi

FOCT 12026—76 bymara cunsrpoBansHaa naboparopHas. TexHudeckne ycnosusi

MOCT 14261—77 Kucnota consiHaa 0co60i YNCTOTbI. TEXHUYECKUE YCNOBUSA

FOCT 16539—79 Peaktusbl. Meau (II) okcna. TexHudeckue ycnosus

FOCT 18300—87 CnupT 3TUMOBbLIN PEKTUPUKOBAHHBIA TEXHUYECKUN. TEXHUYECKUE YCNOBUSA

FOCT 20015—88 Xnopodopm. TexHnyeckune ycrnoesua

FOCT 20448—90 lasbl yrneBOAOPOAHBIE CHUXKEHHbIE TONMMBHbLIE ANA KOMMYHANLHO-OLITOBOrO NoTpe-
6neHus. TexHuyeckue ycnoeus

FOCT 20478—75 Peaktuebl. AMMOHUI HAACEPHOKUCHIbIN. TEXHUYECKNE YCNOBUA

FOCT 21241—89 MuHueTbl MeauuuHckue. OBLMe TeXHUYecKne TpeboBaHUA U METOAbI UCMbITAHUIA

FOCT 22867—77 Peaktusbl. AMMOHUI a30THOKUCHLIA. TEXHUYECKUE YCNOBUSA

MOCT 25086—2011 LiBeTHble MeTannbl 1 ux cnnaebl. O6Lme TpeboBaHMA kK METOAAM aHanu3a

FOCT 25336—82 lMNocyaa u obopyaosaHue nabopartopHble CTEKNSAHHbIE. TUMbl, OCHOBHbLIE MNapaMeTpbl
n pasmepbl

FOCT 29169—91 (MCO 648—77) Nocyaa nabopatopHada CTEKNaHHas. [NneTkm ¢ 0gHON OTMETKOW

MOCT 29227—91 (MCO 835-1—=81) lMocyaa nabopatopHas creknsiHHas. MuneTkn rpagympoBaHHbIE.
Yactb 1. Obwme TpeboBanus

MOCT 29251—91 (UCO 385-1—84) Mocyna naboparopHas cTeknaHHas. Bropetku. Yacts 1. O6wpme TpeboBaHms

FOCT 31290—2005 MNnarnHa adypuHupoBaHHas. TexHnyeckue ycrnoeus

FOCT 31291—2005 Mannaguin adoPUHMPOBAHHLIN. TEXHUYECKUE YCNOBUA
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FOCT P 8.563—2009 MNocynapcTBeHHas cucreMma obecneveHnsa eauHcTea namepeHuin. Metogukn (me-
TOAbl) M3MepeHui

FOCT P 8.568—97 MocynapcTBeHHasi cuctema obecneveHms equHCTBa u3mepeHuii. ATtectauma ucnbi-
TarenbHoro 06opyaoBaHus. OCHOBHbIE MOSOXEHUSA

MOCT P NCO 5725-1—2002 To4HOCTb (NPaBUbHOCTb M NPELIM3NOHHOCTL) METOAOB W PE3ynbTaToB U3-
MepeHuii. Yactb 1. OCHOBHbLIE NOMNOXEHUA U ONpeaeneHus

MOCT P NCO 5725-6—2002 TOYHOCTb (NPaBUbHOCTb M NPELIM3NOHHOCTL) METOL0B M PE3yrnbTaToB U3-
MepeHuid. YacTb 6. Mcnonb3oBaHne 3Ha4eHui TOYHOCTU Ha NpakTuke

FOCT P 52361—2005 KoHTponb 00bekTa aHanuTU4eCckuii. TepMuHbI M onpeaeneHus

OCT P 53228—2008 Becbl HeaBTOMaTUYeCKoOro aencreus. Yacto 1. Metponornyeckue n TexHu4eckue
TpeboBaHus. AcnbiTaHun

FOCT P 54310—2011 Meab YepHoBas. TEXHUYECKME YCOBUA

CT C3B 543—77 Yucna. Mpasuna 3anucu U OKpyrrieHus

MpuMeyaHune—Ip1 NONb3OBAHUN HACTOSILLMM CTAHAAPTOM LieNecoobpasHo NpoBepUTh LEeNCTBUE CCbINOYHBIX
CTaHzZapToB B MHhOPMaLMOHHO! cucTeMe oBLLErO NOb30BaHUA — Ha oduLmMansHoM caiiTe defeparbHoro areHTcTsa no
TEXHUYECKOMY PerynmpoBaHuio i METPOMNOruv B CETU IHTEPHET UMK No eXerofHOMY WH(OPMaLMOHHOMY yKasaTento «Ha-
LMOHasbHble CTaHAapThl», KOTOPLIA onyBrMKoBaH Mo COCTOSHUI Ha 1 SHBaps TEKYLLEro roaa, U no Bbinyckam exemecsy-
HOTO MHPOPMaLMOHHOrO yKkasaTens «HaluoHanbHble CTaHAapThI» 3a TeKyLUuid rof. Ecnin 3aMeHeH CebiNoudHbIi cTaHaapT,
Ha KOTOpbIN faHa HefaTupoBaHHas CCblfKa, TO PEKOMEHLYETCA UCMOMb30BaTh AeiCTBYIOLLYI0 BEPCUIO 3TOMO CTaHaapTa
C YYETOM BCEX BHECEHHLIX B AaHHYIO BEPCUI0 U3MEHEHWIA. ECINIM 3aMeHeH CCHINOYHBIN CTaHAapT, Ha KOTOpbI JaHa AaTu-
pOBaHHas cchbifika, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKkasaHHbIM BhlLUe FOAOM YTBEPXKAEHNS
(MpuHsATMRA). ECnv nocre yTBEpXAEeHWs HacTOSILLEro cTaHAapTa B CChINOYHbIN CTaHAaPT, Ha KOTOpLIN JaHa AaTupoBaHHas!
CCblfKa, BHECEHO 3MEHeHMe, 3aTparuBatoLLee NoroXeHWe, Ha KOTopoe AaHa CChIfKa, TO ITO MONOXEHUE PeKOMEHAYeTCs
npUMeHsATb 6e3 y4eTa AaHHOTO M3MEHeHUs. ECru cebinoudHbIi CTaHgapT oTMeHeH Ges 3aMeHbl, TO MOMOXEHUE, B KOTOPOM
AaHa ccbifka Ha Hero, NPUMEHSETCA B YacTy, He 3aTparyBatoLLeli 3Ty cChisky.

3 TepMUHbI U onpeaeneHus

B HacToslweMm cTaHgapte NpuMMeEHeHbl TepMuHbl B cootBeTctBuu ¢ FOCT 25086, NOCT P 52361,
MOCT P 8.563, TOCT P NCO 5725-1, TOCT P UCO 5725-6.

4 O6wue TpedboBaHuA

4.1 Ot6op ¥ noaroToBky nNpo® 4YepHOBOW MeaM K U3MEPEHUSIM OCYLLIECTBMNSIOT B COOTBETCTBUMU C
MOCT P 54310.

4.2 Obwume TpeboBaHua k merogam usmepenuii no MOCT 25086.

4.3 MNpu npoBeaeHUN U3MEPEHUI NPUMEHSIIOT Becbl nabopartopHbie no MOCT P 53228, knacc TO4YHOCTH
BECOB AOMKEH ObITb YKa3aH B KOHKPETHOM METOAE U3MEPEHUIA.

MpumMeyaHune —EcNKKIacc TOMHOCTM He yKka3aH B METOAE U3MEPEHMWIA, TO B3BeLLMBAHUE aHaNM3npyeMoro
BelllecTBa, BellecTBa ANA NPUrOTOBMEHNS pacTBOPOB W3BECTHOW KOHLEHTPaLWUM MeTarnmoB U OCaAKoB B rpaBUMETpUYe-
CKOM MeTofe NPOBOAAT Ha Becax cneyunansHoro krnacca TodHoctu no MOCT P 53228.

4.4 HaBecky 4epHOBOI Mean B3BELUMBAIOT C TOYHOCTLIO [10 YETHIPEX JECATUYHLIX 3HAKOB MOCNe 3ans-
TOW, €CNU HET YKa3aHui B KOHKPETHOM METOE U3MEPEHUN.

4.5 InAa npokanuBaHWUA M CNNnaBneHUs NPUMEHSIOT MydenbHbie nabopartopHble neun, obecneunsaio-
wye Temneparypy Harpesa a0 (1100 £ 5) °C (npu yCrnoBuu, 4TO B METOAMUKE U3MEPEHUI HE YCTAHOBNEHA ApY-
rasa remneparypa). [ina BbiCyLLMBAHUA NPUMEHAIOT nabopaTopHbie CylMnbHbIE LWkadbl, 0becnevyunsaioLe
TemnepaTtypy Harpesa He MeHee (250 + 3) °C. [Ina pacTBOpEHUS U BbiNapuMBaHUs PacTBOPOB NPUMEHSIOT
3NeKTPUYEecKue NAUTLI C 3aKPbITbIM HArpeBarTenbHbLIM ANeMEHTOM, obecneunBaioLe TeMnepaTypy Harpeea
o 350 °C.

4.6 [Ina npoBeaeHUs U3MEPEHUII NPUMEHSIIOT MEPHYI0 NabopaTopHyIO CTEKNSHHYIO NOCYAYy HE HWKe
2-ro knacca To4Hoctu no MOCT 1770, TOCT 29169, NOCT 29227, FTOCT 29251, nocyay u o6opyaoBaHue no
FOCT 25336, dapdoposyto nocyay u obopyaoBaHue (TUIMK, NOAOYKM, BCTABKM ANsi 9KCUKATOPOB U Ap.) no
FOCT 9147, a Take usaenua u3 nnatulbl no FOCT 6563, nocyay U3 creknoyrnepoga mapku CY—2000.

4.7 MNMpuMeHsieMble B METOAAX U3MEPEHUI CPEACTBA M3MEPEHUN AOIMKHbI UMEThL AENCTBYIOLUME CBUAE-
TenbCTBa 0 NOBEPKe U/Mnu cepTudukaTbl KanMGpOBKM, UCTIbITaTENBHOE 060PYAOBAHME AOMKHO ObITL aTTECTO-
BaHo no MOCT P 8.568.
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4.8 Maccosylo AOM0 MeAu U NpUMecein onpeaensioT napannensHo B ABYX UMK TPeX HaBeckax no Konu-
YeCTBY napannenbHbIX ONpeAerneHnin, YACNO KOTOPbIX YKa3biBalOT B KOHKPETHOM MeToAe usMepeHunin. OgHo-
BPEMEHHO C MPOBEAEHUEM U3MEPEHUI B TE€X XKE YCINOBUSIX MPOBOAAT KOHTPOSbHLIA ONbLIT ANA BHECEHUA NO-
npaBKu B pe3yrnbTaTbl U3BMEPEHUI (3a UCKITIOUEHMEM U3MEPEHUI MACCOBOW 40NN MeAawn).

4.9 MNpumeHsieMble B METOAAX U3MEPEHUI PEaKTUBbI AOIDKHLI UMETL KBAaNUMUKALMIO HE HIDKE «YUCTLIN
Ans aHanusay. [Jonyckaerca npumeHeHue peakTuBoB Donee HM3KON kBanudmkauum npu ycnosum obecneye-
HUS UMW METPONOTMYECKUX XapaKTePUCTUK Pe3yrnbTaroB M3MEPEHUI HOPMUPOBAHHBLIX B METOAE U3MEPEHUNA.
O6s3aTenbLHOe NpMMEHEeHUe peakTUBOB Bonee BbICOKOW KBanudukaLmm 0roBapuBaceTcs B METOAE U3MEPEHUN.

4.10 Ons npuMroToBNEHUs1 paCTBOPOB U NPU NPOBEAEHNUM aHANM30B NPUMEHSIOT NabopaTopHyYIO BOAY HE
MEeHee YMCTYI0 YeM aucTunnuposaHHas Boga no MNOCT 6709, ecnu He npeaycMOTpeHa apyras.

4.11 CpoOK XxpaHeHus1 pacTBOPOB — B COOTBETCTBUM C TpeboBaHuamu FTOCT 4212, ecnu HET ApYyrux yka-
3aHMN B METOAMKAX NU3MEPEHUN.

4.12 MNpoBepKy NPMEMNEMOCTU Pe3ynbTaToB M3MEPEHUN U YCTAHOBIIEHUE OKOHYaTENbHOro pesynbrara
nposoasT B cootTeeTcTBum ¢ FOCT P UCO 5725-6.

4.13 KOHTpONnb TOYHOCTU pe3ynLTaToOB U3MEPEHUI

KOHTPONb TOMHOCTM pe3ynbratoB U3MEpeHui nNpoBoaAT B coorBeTrcrBuuM ¢ MTOCT 25086 u C yyetom
FOCT P NCO 5725-6.

4.14 OcpopmneHue pe3ynsLTaToB U3MEPEHUN

Pesynbratbl 3amepeHui npeacrasnaioT B Buge X A (npu AoBeputenbHon BeposatHocTu P = 0,95),
rae X — pesynerar uamepeHun, % (unm rir);
A — xapaKkTepucTuka norpeLHoCcTn usMepeHnn, % (unu r/r).
3Ha4eHus «+A» NPUBEAEHbI B KOHKPETHOM METOAE U3MEPEHUN.

MpumeyaHune—B cnyyae Korja 3a OKOHYaTENbHLIW pe3ynsTaT U3MepeHUin NPUHUMaIOT MefinaHy, 3HaYeHus
KPUTUYECKOR pasHOCTW 1 XapaKTepUCTUKU MOrPELLHOCTU paccuuTbiBatoT B cootBeTcTBUM ¢ TOCT P NCO 5725-6.

4.15 OkpyrneHne pe3ynsratoB U3MepPEHUi NPOBOAAT B COOTBETCTBUM C TpeboBaHusimm CT COB 543.

4.16 JonyckaeTca NpMMEHEeHUe Apyrux METoAMK U3SMEPEHUIA, aTTECTOBAHHbIX B YCTAHOBSIEHHOM NOPSAA-
ke B cootBetcTBUM ¢ TOCT P 8.563 u o6ecneunBaioux METPOSIOTUYECKUE XapakTEPUCTUKUN HE XYXKe yKa3aH-
HbIX B HACTOSILLEM CTaHAapTe.

4.17 Tpn BO3HMKHOBEHWM pa3HOrNacui Mexay NoCTaBLYMKOM M noTpebutenem no Ka4yecTBy YE€pPHOBOM
Meaun apouTpakHbIMU METOAAMU U3MEPEHUI ABMSIOTCA METOAbI, U3NOXEHHbIE B HACTOALLIEM CTaHAapTe.

4.18 TpebGoBaHusa 6e3o0nacHOCTU METOA0B u3MmepeHuin — no NOCT 25086.

5 MeToabl U3MepeHuin MaccoBOM AONU Meaum

5.1 O6nacTb NnpUMeHeHus

HacTtoawuit pasgen ycraHaBnuBAET SMEKTPOrpaBUMETPUYECKMIA METOA M3MEPEHU MaccoBOW AO0NU
mMeaun (B cymme ¢ cepebpom) B ananasoHe ot 96,00 % a0 99,85 %.

5.2 Tpe6oBaHUA K NOrpelHOCTU U3MepPeHUN

MorpelwHOCTL pe3ynsTaTtoB M3MEPEeHWn MaccoBOW AO0NM Meau Ans AOBEPUTENbHON BEpPOSATHOCTU
P = 0,95 He gomkHa npeBbiwaTb 0,15 %.

5.3 CpeacTBa nusmepeHun, BCnoMoraternbHble YCTPOUCTBA, MaTtepuanbl, pacTBOpbI

Mpu BbLINOMIHEHWMM U3MEPEHUI NPUMEHSOT CrneaylLmMe cpeacTBa U3MEPEHUI M BCNOMOraTefbHbIe
yCTpOWcTBa:

- YCTaHOBKY ANS anekTponu3a, o6ecneynsaioLLyio NPOBEAEHME AMEKTPONM3a NpU NepeMeLLnBaHnmn Npu
cune Toka ot 2 10 3 A" u HanpskeHun ot 2 go 2,5 B;

- 3MeKTPOAbl U3 NNaTUHbI CeTYaTbie uunuHapuyeckne no MOCT 6563;

- WwKad cyLmnbHbIA nabopaTtopHbIil C TEPMOPErynATopoM, obecnevnBatoLmin Temneparypy Harpesa 4o
250 °C;

* [lonyckaeTcs npoBefeHne anekTponusa npu cune Toka ot 1 go 4 A.
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- cnekTpocoTOMETP UM PoToMETP (POTOINEKTPUYECKUI CO BCEMU NPUHAANEKHOCTAMMU, 0BecnevmBato-
Wi NpOBEAEHNE U3MEPEHUIN NPU ANUHE BOMHbI OT 434 00 440 HM;

- CNEKTPOMETP arOMHO-9MUCCUOHHbIN C MHAYKTUBHO CBSAA3AHHOM NI1a3mom;

- CMEKTPOMETP aTrOMHO-abcopOLMOHHBIN N0boro Tuna, obecneunsaioLmm TpedbyemMyto TOUHOCTb U3Me-
PEHMIA, C UCTOUHMKOM U3NyYEHUS HA Mefb;

- KOMNPECCOop BO3AYLLHbIN;

- nevb MydenbHylo ¢ Temnepartypoi Harpesa o 1100 °C;

- NIUTY MEKTPUYECKYIO C 3aKPbITbIM HAarpeBaTenbHbIM 3NIEMEHTOM, 06eCneYnBaloLLyI0 TEMNEpPaTypy Ha-
rpesa o 350 °C

- BeCbl naboparopHbie crneuumansHoro knacca TouHoctu no MOCT P 53228;

- Turnu dapoposbie no NOCT 9147;

- crakaHbl B-1-50 TXC, B-1-100 TXC, B-1-200 TXC, B-1-250 TXC no OCT 25336;

- BOPOHKY B[1-1-100 XC no MOCT 25336;

- konbbl MmepHble 1-25-2, 1-100-2, 1-200-2, 1-250-2, 1-1000-2, 2-200-2, 2-250-2, 2-500-2, 2-1000-2 no
roCT 1770;

- MUNETKK HE HMXe 2-10 Knacca TouHoctu no MOCT 29169 n NOCT 29227,

- CTeKs1a 4acoBble.

Mpu BLINONHEHUU M3MEPEHUI NPUMEHSIOT Crieaylowue marepuarnbl U pacTBOpPbI:

- BOAY AuCTUNnupoBaHHyto no NOCT 6709;

- KUCNOTY a30THyIo no NOCT 4461, pasbasneHHyio 1:4, 3:97, 1:1;

- Kucnoty cepHyto no MOCT 4204, pasbaeneHHyio 1:1, 5:95;

- CMeCb KUCNOT AN pacTBOPEHNS HABECKN YEPHOBON MeAM: CMeLLMBaloT 375 cM3 a30THOI KUCNOTLI U
125 cM3 cepHoii kncnotel, fobasnsioT 500 cM3 BoAb;

- amMmumak BoaHbin no NOCT 3760;

- aMMOHMI a3oTHOKUCHBIN no FTOCT 22867;

- Kanui nupocepHokucnbli no NOCT 7172;

- xnopodpopm no MOCT 20015;

- amsTunauTuokapbamar ceunua (1) no [1], pacTeop MaccoBoii koHLeHTpaumm 0,2 r/amS B xnopodopme;

- CMUPT STUMNOBLIA pekTUUKOBaAHHBIN TeXHUYeckuin no MOCT 18300;

-meab no MOCT 859;

- meab () cepHokucnyto 5-sogHyto no NOCT 4165;

- rOCyAapCTBEHHbIE CTaHAapTHbIE 00pas3Lbl COCTaBa MOHOB Meau;

- omnbTpbl 06€3305EHHbIE MO [2] UMK AaHANOTMYHBIE;

- Bymary cpunsrposansHyto no FOCT 12026, mapok @, $C;

- Bymary MHAUKaTOPHYIO YHUBEpPCcarnbHyio no [3];

- BaTy MeaULMHCKYIO rurpockonunyeckyto no MOCT 5556;

- pacTBOPbI MEAN U3BECTHOW KOHLIEHTPaLUK.

5.4 Metoa usamepeHum

MeToa ocHOBaH Ha uU3MepeHuU Maccbl Meau, BbiAENAEeMOW 3MEKTPONU3OM Ha NNatTMHOBOM CETYaTOM
KaToae B a30THO-CEPHOKMGIOM PacTBOPE NpU CUre Toka oT 2 A0 3 A n HanpsbxeHuu ot 2 a0 2,5 B” u onpepene-
HWUU Meau, OCTaBLUEICS B SNEKTPONMTE, POTOMETPUYECKUM UM AaTOMHO-a0COPOLIMOHHBIM METOAOM, A TAKKE
METOA0M SMUCCUOHHOW CNEKTPOMETPUN C MHAYKTUBHO CBA3aHHOM nna3mon (UCI).

5.5 MoaroroBKa K BbINONMHEHUIO U3MEPEHUN

5.5.1 Mpu npurotoBneHnn pacreopa austunautnokapbamara csuHua (II) maccoBoW KOHUEHTpauumu.
0,2 r/am3 B xnopod)opMe HaBeCKy CONMM Maccoii 0,2 I NOMELLaoT B MEPHYIO konby BMeCTMMOCTbIo 1000 cm3,
npunusator ot 100 fo 200 cm® xnopodopmMa U NEepPeMEeLIMBAIOT [0 PACTBOPEHNS HABECKW, JONMBAIOT XIO-
podhopmM [0 METKW. XpaHAT B CKIIsiHKE U3 TEMHOIO CTekrna B TEeMHOM MecTe. PacTBop xpaHaT He Gonee AByx
Heaenb.

5.5.2 [ina noCTpoeHus rpaaynpoBOYHOIO rpachmka roToBAT pacTBOPbl MeAU M3BECTHON KOHUEHTpauun

Mpu NPUroToBREHMM pacTBopa A MaccoBOW KOHLeHTpaumm mean 0,2 mr/cm3 HaBecky mMeau mac-
coit 0,2000 r nomeLLatT B cTakaH BMeCTUMOCTbIO 100 cm3, npunmeaiot ot 10 0 15 cm3 a30THOM KMCNOTHI,

* [onyckaeTca NpoBefeHWe aneKkTponuaa npu curne Toka oT 1 4o 2,5 A ¢ nocTeneHHbIM NOBLILEHUEM CUNbI TOKa
oT3a04A.
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pasbasneHHoN 1:1, U HarpeBaloT A0 yAaneHus OKCUAO0B a30Ta U PacTBOPEHUSA HaBECKWU. 3aTeM B CTakaH npu-
nuBatot ot 50 Ao 70 cM3 BOABI, HArPEBAIOT O PACTBOPEHUSA COMEN, OXNAXAAKOT, TOMELLAIOT MOMyYEHHbIN pac-
TBOP B MEPHYIO KOnby BMECTUMOCTbIO 1000 cM3, 10NMBAIOT BOAOI A0 METKU U NEPEMELLMBAIOT.

Takoii )xe pacTBOP MOXET ObITb MPUrOTOBMEH U3 CEPHOKUCNON Meaun. HaBecky CEPHOKMCNON Mean Mac-
coit 0,7858 r NOMeLLAIOT B MEPHYIO KONBY BMecTMMOCTbI0 1000 cm3, npunueatot 1 cm3 cepHoii kucnoTsl, Ao-
nMBaloT BOAOW A0 METKM U nepeMeLLnBatoT. CpoK XpaHeHUs pacTeopa — He 6onee Tpex MecsLeB.

Mpu npurotoBneHUn pacteopa b MaccoBoi koHLeHTpaLumuu meau 0,01 mr/cm® 25 cm® pacteopa A nome-
LT B MEPHYI0 Konby BMECTUMOCTbIO 500 cm3, npunueatot 2 (3) cM3 cepHOl KUCNOTbI, pasbaBneHHoil 1:1,
OONMBAIOT BOAOHW A0 METKM U NEepEeMELLMBAIOT.

Mpu NpuroToBneHun pacTeopa B MaccoBoi KoHLUEHTpaLuu meau 0,005 mr/em® 50 cm3 pacreopa B no-
MeLLAaoT B MEPHYIO Konby BMeCTUMOCTbIO 100 cM3, JONMBALOT BOZOI A0 METKU U nepeMeLLnBaioT. Pacteopbl
B 1 B npumMeHsaIoT cBeXenpuroToBAEHHbLIMMN.

Honyckaerca npurotoBneHue pactsopa A MHON KOHLEHTpaLMn MEAU B pacTBOpax C NOCNEAYoLMM pas-
GaBneHuemM, obecneunBaloLLMM KOHUEHTpauun pacteopos b u B.

5.5.3 NocTpoeHue rpagyMpoBOYHOrO rpaduka Nnpu UCnosib3oBaHMMU (POTOMETPUUYECKOro MeToga
U3MEepPEeHUN Meau B SNEKTPOSInTe

J[Ins NOCTPOEHMSA rpasyMpoOBOYHOrO rpadmka B LUECTb AENUTENbHLIX BOPOHOK BMECTUMOCTbIO 100 cMm3
kaxgas nomelyatot: 0; 0,5; 1,0; 2,0; 3,0; 5,0 cm3 pactsopa b. Ecnu maccoBasa aona meam medee 0,5 wr,
NPUMEHSIIOT pacTeop B. Bo BCe BOPOHKM NPUNMBAIOT BOAbI A0 06bema 50 cm3, no 5 cM3 CepHOI KUCTOTI,
pasbaeneHHoi 1:1, n nanee npogomkatot no 5.6.3.1. Mo Nony4YeHHbIM AaHHBLIM CTPOAT rpaduk 3aBUCUMOCTU
ONMTUYECKON MIOTHOCTU OT MaccChbl Meau.

5.5.4 MNocTtpoeHune rpagyMpoOBOYHOrO rpacuka npu UCnNoNb30BaHUM aTOMHO-aGcopoUMOHHOrO
MeToaa u3MepeHuin meam B INEKTponuTe

st NOCTPOEHUST rPaayMPOBOYHOIO rPadpuKka B Ps MEPHBLIX KONG BMECTUMOCTLIO 200 unn 250 cm3 no-
meLatot pactsop A unu b B Takom konuyecTse, 4To6bl cobnioaanack MMHEMHOCTb FPagyMpPOBOYHOTO rpachmka
B MHTEpBAare onpeaenseMbiX KOHLEHTPaUui.

[nsa nocTpoeHust rpagyupoBOYHOro rpadpuka gonyckaeTca Mcnonb3oBatb 3 — 7 rpagyupoBOYHbIX pac-
TBOPOB, HO HE MeHee 3.

5.56.5 MocTpoeHue rpagyMpoBOYHOro rpadmka npuM MUCNONIb30BAHMM MeToAa 3MMUCCHOHHOM
CNEeKTPOMEeTPUU C UHAYKTUBHO CBA3AHHOMW NIa3MOMn

J1nst NOCTPOEHUs rpaZlyMpoBOYHOTO rpacuka B TP MepHble Konbbl BMecTUMOCTbIo 100 cm3 kaxaas no-
mewaior 1, 5, 10 cm3 ICO pacTBOpa MOHOB MEAW UMM PACcTBOpPA MEAU C MACCOBON KOHLEHTpaLmen 1 mr/cm3,
npurotoBneHHoro no NOCT 4212, aonuBalor BOAON A0 METKK, NEPEMELLMBAIOT U NOMy4aloT rpayMpoOBOYHbIE
pacTBopbl KOHLEeHTpaumeii 10,0, 50,0, 100 Mkr/cm3.

5.6 BbinonHeHue nsmepeHun

5.6.1 Obwme TpeboBaHUsi K METOAAM M3MepeHuin u TpeboBaHus 6€30NaCHOCTU NPU BbIMOSIHEHUU U3MeE-
peHuit — B COOTBETCTBUU C pasfernom 4.

5.6.2 dnekTporpaBMMeTpUYECKUIA MeToA U3MEepEeHui MacCOBOM A0ONU Meau (B CyMMe ¢ cepebpom)

Hasecky 4epHOBO# Mean Maccoit 0T 1 40 2 r NOMELJAIOT B CTaKaH BMECTUMOCTLIO 200 unu 250 cm3, npunu-
BaloT OT 25 10 40 cM3 CMEeCH KUCNOT ANS PacTBOPEHUS, HAaKPbIBAIOT CTaKaH CTEKNOM (KPbILLKOiA) U NPOBOAST pac-
TBOPEHue cHayana 6e3 nogorpeBaHus, 3aTemM HarpeBaloT 10 PaCTBOPEHMS HABECKM M yarneHusi OKCUAOB a3oTa.

J[onyckaercsi pacTBOpeHMe HaBeCKW B a30THOM Kucnote, pa3baBneHHon 1:1, ¢ nocneayiowmm gobaene-
HWEeM nepes SMeKTPONM3oM OT 5 40 7 cM3 CepHOil KUCNOTLI, pasbaBneHHom 1:1.

Ecnu B xofe pacTBOpeHns o6pa3syeTcs HepacTBOPUMbI OCTaToK, TO B pacTBop npunuatotr 20 cm3
BOZbl, HArPEBaIOT 0 PaCTBOPEHNA COMeW u 3ateMm OTUNLTPOBLIBAIOT Yepe3 UNLTP CPEAHEN MITOTHOCTU
«6enasi neHTay, NPOMBIBAIOT LLECTb UM CEMb pa3 ropsiuei BOAOM, NOAKUCIIEHHON a30THOW KUCNOTON, U NATb
WAN WeCTb pas3 ropsven Bog oM.

B cnyuae BbinageHus B 0CafoK MeTaCypbMSAHONW KUCMOTHI (MOCNE pacTBOPEHUS HaBeCku obpa3syercs
MYTHBIIi PacTBOp) pacTBOp ynapusaloT 40 o6bema oT 4 A0 5 cm3, satem npuBaBnsIoT 3 I a30THOKUCOrO
amMMoHus, npunueatot ot 100 go 120 om3 ropsden BoAbl, KUNATAT pacTBop B Te4eHue 15 — 20 MUH u Bbiaep-
XXMBAIOT HA TEeNMOM MecTe NNUTbI 40 Koarynauumu ocaaka (MOXHO OCTaBUTb HA HOYb). 3aTem 0cagok oTdunb-
TPOBLIBAIOT Yepe3 NIOTHbLINA (PUNBTP «CUHAS NEHTay, B KOHYC KOTOPOTO BIIOXEHO HEMHOTO (OMNLTPOOYMAaXKHOW
MAaccChl, U MPOMbIBAIOT €ro YETbIPe UMK NATL Pa3 ropsivein a3oTHOM KMCNOTOM, pasbasneHHon 3:97.
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duneTp ¢ 0cagkoMm nomeLatot B hapdopoBbIi TUrESNb, NOACYLLUMBAIOT U CXUraloT B MydenbHON neyn
npu Temneparype ot 400 °C go 500 °C. OcraTok cnnaBnsioT C 5 r TMPOCEPHOKUCIOrO Kanusl Npu Temneparype
ot 800 °C go 850 °C. Nnas Bbiena4nsatot B 25 cM3 a30THOI KUCHOTHI, pasbaeneHHon 3:97, U NONYYEHHbIN
pacTBOpP NPUCOEAMNHSAIOT K OCHOBHOMY (punbrpaTy, KOTOPbIA MCMOMb3YIOT AN NPOBEAEHUS ANEeKTponu3a.

[onyckaeTcsi NpMcoeaMHEHMe pacTBopa Nocne BblLLlernayMBaHus nnaBa HEMOCPEACTBEHHO B CTaKaH C
3MEKTPONMMTOM.

dunstpar pasbaensot 150 — 180 cm® Bozbl, MOMELLAIOT B CTaKaH MIaTMHOBbIE CETYaTbe SNeKTPoabl
(kaTog npeaBapuTenbHO BbiCywwnBatoT npu Temneparype ot 100°C go 105 °C v B3BeLLMBAIOT) U HAKPbLIBAIOT
npu He0Bx0AUMOCTU ABYMS MOSIOBMHKAMM CTEKNA UMK NAACTUHKUA. YCTAHABNMBAIOT HANpshkeHue ot 240 2,5 B
n ToK 0T 2,0 80 2,5 A. lNOCTENEHHO NOBLILLASA CUITYy TOKA A0 3 A, NPOBOAAT SNEKTPONU3, NnepeMeLuMBas pac-
TBOP Mn 6e3 nepeMeLLIMBaHNS .

MNocne oca)aeHnsa OCHOBHOM Macchl Meau (MPMMEPHO NO UCTedeHun oT 2 Ao 2,5 4Y) NPOBEPAIOT MNOMHOTY
ee ocaxaeHnua. [lobaenawT Boagy 1, ecnu no ucredeHnn 10 — 15 MnH Ha BHOBb MOTPY>XKEHHOM YacTU KaToaa
He NOSIBUTCA HaneT BblAENEHHOW Meau, ANEeKTPONM3 CYMTAIOT 3aKOHYEHHbIM.

CTakaH C arneKkTponMToM youpalor, a anekTpoabl NPOMbIBAIOT CHayana BooM, 3aTeM 3TUNOBbIM CMIMPTOM
(n3 pacyerta 10 r cnupta Ha O4HO onpeaerneHune).

Ecnu BblAENeHHaa Meab UMEET TEMHBIN LBET, TO SMeKTPOonu3 NoBTOPSAIOT. [Ins 3TOro KaroA ¢ 0cagkoMm
MeAun NePEeHOCAT B CTakaH BMECTUMOCTbIO oT 200 go 250 cm3, npunusaior 50 cM3 a30THOWM KUCTIOTI, pa3bas-
neHHon 1:4, n HarpesatoT pacTeop. lNMocne pacTBOpeHUsi Meau anekTpoa AO0CTaloT U3 cTakaHa, ObMbIBaIOT ero
BOAO/ HAA CTAKaHOM M PacTBOP OCTOPOXHO KUMSITAT A0 yAaneHust OKCUAOB asoTta. 3atem aobasnsior 4 cm3
pacTBopa ammMuaka, 5 cM3 cepHol kucnotbl, pasbaBneHHoit 1:1, Boabl 4o o6bema ot 100 ao 150 cm3 u no-
BTOPSIIOT 3NEKTPONN3.

[pOMbITbIM BOAOW U CNMPTOM KaToA, BbICYLLMBAIOT B CYLLUMIBbHOM LuKady npu Temneparype ot 100 °C go
105 °C B TeueHne 5 — 10 MuH, oxna>kaatoT 1 B3BELLMBAIOT.

OneKkTPoNuUT NOMELLIAIOT B MEPHYIO Konby BMecTMMOocTbio 200 unu 250 cm3, foNMBaIOT BOAOI 10 METKM
u nepeMemBaioT. COXpaHAIOT ANsi ONPeAeNeHUs B HEM OCTaTOuHOW MeAU W HUKETS.

5.6.3 OKCTpaKUUOHHO-(hOTOMETPUYECKUI METO[ M3MEepPeHUH MacCbl Meau, OCTaBwencAa B
anekTponure

5.6.3.1 OT sneKTponuTa, NoNy4eHHOro no 5.6.2, oTBMPAIOT anMKBOTY pacTBopa 06bLeMoM oT 5 40 25 cm3,
NOMELLIAIOT B AeNUTEenbHYI0 BOPOHKY BMECTUMOCTbIO 100 cm3, npunueaiot Bogbl 40 50 om3, 10 cm3 pacTeopa
anatunautnokapbamara CBMHLUA U 9KCTParupyioT B TEYEHMe 2 MUH. ECNK NnpuMEHSIIOT 3KCTPaKTOpPb!, TO BCTPS-
XUBAIOT B TEYEHUEe 3 — 7 MUH.

Mocne paccnoeHnst 3KCTPAKT NepeBoOAAT B CTakaH BMECTUMOCTbIO 50 cm3. DKCTPaKLMIO MOBTOPSIOT C
5 om® pacTBopa AuSTMRAMTHOKapBamaTa CBUHLIA [0 MONyueHust GecLBETHOMO cros. Boe akCTpakThbl 06beau-
HAIOT B TOM K€ CTakaHe, NepeBoasT B MEPHYIO KOnBy BMECTUMOCTbIO 50 M3, chunLTpys Yepes BaTy, CMOYEH-
HYI0 X110pOPOPMOM, AOBOAAT XNIOPOOPMOM A0 METKM U NEPEMELLNBALOT.

Mo ucreyeHmmn 5 — 30 MUH N3MEPSAIOT ONTUYECKYIO MITOTHOCTb XNOPOPOPMEHHOIO SKCTPaKTa npu AnuHe
BOSHbI 434 1nu 440 HM B KIOBETE TONLUMHONM nornowatowero ceet ¢noda 10 unum 30 mm.

PacTBOpOM CpaBHEHUSA CIYXXUT IKCTPAKT KOHTPOMbHOIO OMbITA.

Maccy meaun onpeaensior no rpagynpoBOYHOMY rpadiuky.

5.6.4 ATOMHO-a6COPGLIMOHHBIN MeToA U3MEePEeHUI MacCbl Mein, OCTaBLUEUCS B NEKTPONuTe

5.6.4.1 [NoAroToBKy CNEKTPOMETPA K BbIMOSIHEHUIO U3MEPEHUI MPOBOASIT B COOTBETCTBUU C MHCTPYKLIMEN
no aKcnnyaTaumu.

5.6.4.2 B COOTBETCTBUM C MHCTPYKLIMEN MO SKCNyaTaLum CNneKTPOMETPA BbINOMHSAIOT HE MEHEEe ABYX U3Me-
PEeHWit aHaNUTUYECKOrO CUrHana HyNeBoro pacTeopa, 3aTeM COOTBETCTBYIOLLIETO rpagyupoBOYYHOrO pacTeopa.

5.6.4.3 OnekTponuT, NONyyYeHHbIH no 5.6.2, BBOAST B NnamMs auUeTUneH-so3ayx unu nponax-6ytaH-Bo3-
Ayx n naMmepsoT abcopbuuto mean Npu AnNvHe BOMNHbI 324,7 HM. YCNoOBUS M3MepeHNUs nogbupaioT B COOTBET-
CTBUM C UCMONb3yeMbIM Npubopom.

MaccoByto KOHLEHTpaLMIO MEAM B PACTBOPE HAXOAAT NO rpagyupoBOYHOMY rpachuky.

5.6.5 Metonq 3MMUCCUOHHOM CNEKTPOMETPUU C UHOYKTUBHO CBA3AHHOW NNasmMoi U3MepeHun
MaccoBOW AONN Meau, OCTaBILENCA B 3MeKTponuTe

5.6.5.1 MoaroToBKy CNEKTPOMETPA K BbINOMHEHWIO U3MEPEHMUI NPOBOAAT B COOTBETCTBUN C MHCTPYKUUEN
no aKcnnyarauumu.

* [onyckaeTcA NpoBefeHUe aneKkTponusa npu cune Toka ot 1 4o 2,5 A ¢ nocteneHHbIM NOBLILLEHUEM CUIMNbI TOKa
oT3 804 A
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5.6.5.2 B COOTBETCTBUM C MHCTPYKLUMEN NO 3KCMyaTaumum CNekTpoMeTpa 3anyckaioT pabouyio nporpam-
MY W BbINOMHAIOT HE MEHee ABYX M3MEPEHUI aHanNUTUYECKOro CurHana HyneBoro pacTsopa, 3atem COOTBET-
CTBYIOLLIErO rpagyMpoBOYHOIO pacTeopa.

PaccunTbiBalOT rpagynpoBOYHbIE XapaKTEPUCTUKM.

OneKTponuT, NOMNyYeHHbIN No 5.6.2, BBOAAT B MNAa3My U M3MEPSIIOT MACCOBYIO KOHLIEHTpaLUIO Meau npu
AnuHe BONHbI 324,7 HM. YcnoBua naMepeHus noatupatot B COOTBETCTBMU C UCMNONb3yeMbIM NPUBopoMm.

MaccoByto KOHLEHTpaLUIO MeAU B paCTBOPE HAXOAAT MO rpagynpoBOYHOMY rpachuky.

5.7 O6paborka pe3ynbraToB M3MepeHun

5.7.1 Maccosyto gono meau (B cymme ¢ cepebpom) X, %, BbIMUCHAIOT No chopmMyne

mo—my)100
X = % + X1, €))
rae m, — Mmacca Kkatoaa c 0Cajikom, T;
m, — Mmacca 41CToro karoaa, r;
m — Macca HaBeCKu YepHOBOW Meaum, T;
X, — mMaccoBas 4ons Mean, HanAeHHan B anekTponute, %.

5 7.2 Maccosyio A0ni0 Meau, onpeaeneHHyo dotomeTpudeckum metoaom (5.6.3), X,, %, BblumcnsioT
no gopmyne

my V100
1= V7000 @
rae  m, — Macca Meau, HailieHHas No rpPayupOBOHHOMY rpachuky, Mr;
V  — BMECTMMOCTb MEPHOI KOnBbl, CMS;
V, — oGbem anmKBOTbI pacTeopa, cM>;
m — macca HaBeCKu YEepPHOBOI Meau, T;
1000 — KO3 ULMEHT NepecHeTa MUMIIMIPAMMOB B FpamMmbl.

5.7.3 MaccoByto Joni0 Meau, OCTaBLUENCA B 3NeKTPOnuTe, onpeaeneHHyl0 aToMHO-abcopOUMOHHBIM
metogom (5.6.4) unu MeToaoM 3MUCCUOHHON CMEKTPOMETPUM C UHAYKTUBHO CBA3aHHOM nnasmon (5.6.5),
X}, %, BblMUCTIALOT Mo hopmyne

m2V
X1 = 1000000 ° @)
roe m, — MaccoBasl KOHLEHTPALWS MEAMW, HailAeHHas No rpaayupOBOYHOMY rpadomky, MKr/cm3;
V — BMECTUMOCTb MEPHOIi Konbbl, cMS;
m — mMacca HaBeCKku YEpHOBOW Meau, T;
1000000 — ko9PPULMEHT NnepecHeTa MUKPOrpaMmoOB B FpaMMbl.

5.7.4 Maccosyio fonto mean X, %, BbIMUCAAIOT No hopmMyne
Xy = X=X, )

rae X; — wmaccosas gons cepebpa, % (cm. pasgen 9).

5.7.5 3a pesynsrar usMepeHud NPUHUMAIOT cpegHeapudMeTMUECKOe 3HaYeHMe Tpex napannenbHbIX
onpeaeneHnin Npu yCrnosuu, YTo pasHoOCTe MEXAY HaUnBONbLUMM U HAMMEHBLUMM pe3ynbTataMu B yCIOBUSX NO-
BTOPAEMOCTU NPU JOBEPUTENBHON BEPOATHOCTM P = 0,95 He npeBbIaeT 3HAa4YEHUI npeaena noBTOPAEMOCTH:

- AN YepHoBOW Meaun mapok M40, MY1, MY2 — 0,10 %;

- ana apyrux mapok — 0,15 %.

Ecnu pacxoxaeHune mexay HanbonbLuMM M HauMeHbLUMM pe3ynsTataMu napannenbHbIX onpeaeneHui
npesbILLAET 3HaYEeHUE npegena noBTOPAEMOCTH, BbIMOSHAIOT NpoLeaypsbl, U3noxeHHole B FOCT P UCO 5725-6
(noanyHkT 5.2.2.1).

5.7.6 ADCONIOTHOE 3HA4YeHMe AOMYCKAaeMOro pacxXoXAeHWUs Mmexay ABYMS pesynbrataMu U3MepeHui,
noNy4YeHHbIMKU B pasHbiX nabopatopusx, HE AOIPKHO MNpeBbllaTb 3HAYEHUSI Npeaena BOCMNPOM3BOAUMOCTH
R=0,20 % npu aoBepuTenbHOW BEpOATHOCTU P = 0,95. Mpu HEeBbLINONHEHUW STOrO YCNOBUS MOTYT ObITb UC-
nonb30BaHbl NpoLeaypsbl, U3noxeHHole B FOCT P NCO 5725-6.



6 Metoa usmepeHuit MacCOBOW A0NU CYPbMbI

6.1 O6nacTb NpUMeHeHus
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B HacTosileM pasgene yCTaHOBMEH 3KCTPaKUMOHHO-(POTOMETPUYECKUIA METOA U3MEPEHU MaCCOBOWA
aonu cypeMbl B gnanasoHe ot 0,0010 % go 0,400 %.

6.2 Tpe6oBaHUA K NOrPeLHOCTU U3MepPEeHUN

MorpeLHoCTb U3MepeHnii MacCcoBO AONM CYPbMbl, 3HAYEHUS NPEAENOB NOBTOPAEMOCTU U BOCMPOU3-
BOAWMOCTU A5 AOBEPUTENbHON BEPOATHOCTU P = 0,95 AOMKHbI COOTBETCTBOBATL 3HAYEHMAM, NPUBEAEHHbIM

B Tabnuue 1.

Ta6bnuya 1 B npoueHTax
Mpepen
[uanasoH n3mepeHUil MaccoBomn Aonu XapakTepucTrKa NorpeLlHocTU
CypbMbl 13MepeHuii + A NOBTOPSEMOCTH BOCIPOW3BOAMMOCTH
rin=2)

Ot 0,0010 po 0,0030 BKkmtoM. 0,0007 0,0007 0,0010

Cs. 0,0030 » 0,0100 » 0,0020 0,0015 0,0030

» 0,010 » 0,030 » 0,004 0,003 0,006

» 0,030 » 0060 » 0,008 0,006 0,012

» 0,060 » 0,150 » 0,011 0,008 0,016

» 0,150 » 0,400 » 0,014 0,010 0,020

Tusa pacreopsiot B 100 cm3 cMecu STUMOBOrO cnupTa ¢ BOAOW, B COOTHOLUEHUN 1:3;

6.3 CpeacrTBa usmMepeHui, BCNoMoraTesibHbie YCTPOMUCTBA, MaTepuarsbl, pacTBOPbI

Mpn BbINONHEHUW U3MEPEHUI MPUMEHSIOT CneaylolmMe CpeacTsa U3MEpPEHWIn W BCNOMOrarTenbHble
yCTpoiicTBa:
- cnekTpocoTomMeTp nnu hoToMeTp (POTOINEKTPUUECKUIA CO BCEMU NPUHAANEXHOCTAMMU, obecneunBa-
oM NpoBeaeHue U3MEpPEHU NpU AnuHe BOSHbI OT 434 10 450 HMm, ot 590 a0 608 HM u oT 644 00 670 HM;
- BECbI NabopaTopHbIe cneuuanbHoro knacca todHoctu no FOCT P 53228;
- Konobl MepHble 1-100-2, 1-200-2, 2-100-2, 2-1000-2 no MOCT 1770;

- konobl KH-1-250-19/26 TXC no MOCT 25336;
- cTakaHbl B-1-100 TXC no MOCT 25336,

- BOPOHKY B1-1-100 XC no MOCT 25336;

- aednermartop 250-14/23 TC NOCT 25336;

- MUNETKN HE HWKe 2-ro knacca TouHocTu no NOCT 29169 u NOCT 29227;

- BOPOHKM Ans dounsrpoBanus nabopartopHeie no MOCT 25336;

- CTeKkna 4acoBble.

Mpun BbINONHEHUU U3MEPEHUI NPUMEHAIOT CneayiowmMe matepuarnbl U pacTBOPbI:
- BOAY auctunnuposaHHnyto no MOCT 6709;
- KMCnoTy a3oTHylo no NOCT 4461, pa3taeneHHyio 3:97;

- kucnoty cepHyio no NOCT 4204, pas6asneHHyio 1:1, 1:10 u 1:5;
- kucnoty consiHyto no MOCT 3118, pasbasneHHyto 7:3 n 3:1;

- aMMOHUIi a30THOKMCHLIN No FOCT 22867, pacTBOp MAacCOBOM KOHLEHTpaLmu150 r/iam3;
- KPUCTANMNYECKUI hUONETOBLIN NO [4], pacTBOP MaccoBOI KOHLIEHTPaLuK 6 r/amS;
- GPUNNNAHTOBbIN 3€MEeHbIi, PACTBOP MAcCOBOIi KOHLIEHTpaLum 2 r/am3 B 3Tunosom cnupre: 0,5 r peak-

- TMOMOYEBUMHY no MOCT 6344, pacTBOp MaccoBO# KOHLEHTpaLmu 100 r/am3;
- kapbamua no MOCT 6691, HacbIWeHHbIM pacTBop: 50 r kapbamuaa pacTBOPAIOT NPU HarpeBaHUKn B
50 cm® BOAbI, 3aTEM PacTBOP OUNLTPYIOT;
- HaTpuit asoTucTokucHbIil no FTOCT 4197, pacTBOp MaccoBo# KoHLEHTpaumu 100 r/am3;

- onoso no MOCT 860;

- onoeo () xnopua 2-BogHoe (ONI0BO BYXNOPUCTOE) MO [5], pacTBOP MaCCOBOIt KOHLEHTpaLwu 100 r/am3
B COMSIHOW KucnoTe, pasbaesneHHon 1:1;
- Tonyon no MOCT 5789, neperHaHHsbii;

- cypbmy no MOCT 1089;
- CypbMy TPUOKCHUA;
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- hunbTpbl 00€330M€eHHbIe Mo [2] Unn aHanorMyHbIe;
- Bymary cpunsrpoBanbHyo no FOCT 12026, mapok ¢, ¢C;
- pacTBOpbI CypPbMbl M3BECTHOW KOHLIEHTpaLuu.

6.4 MeToa usamepeHum

MeToa OCHOBaH Ha M3MEPEHUM ONTUYECKON MMOTHOCTU KOMMNNEKCHOTO COEANHEHUA CypbMbl (V) ¢ duo-
NETOBLIM KPUCTANNUYECKUM Unu BpunnmaHToBbIM 3eneHbiM. MNpeasaputenbHO CypbMy COOCaXaaloT ¢ MeTa-
ONOBSAHHOW KUCMNOTOW M OKUCHAIOT cypbMy (lII) a30TMCTOKUCTILIM HAaTpUeMm.

6.5 MoaroToBka K BbINOSTHEHUIO U3MEPEHUA

6.5.1 Ins nocTpoeHus rpagyvmpoBO4HOTO rpachuka roToBAT pacTBOPbI CYPbMbl U3BECTHOW KOHLIEHTPALMK.

Mpu NPUrOTOBNEHMM pacTBopa A MAaccoBO# KOHLEHTpaLuun cypbMbl 0,1 Mr/cM3 (M3 CypbMbl) HaBECKY
cypbMbl Maccoii 0,1000 r NoMeLLaloT B KOHUYECKYIO Konby BMECTMMOCTBIO 250 ¢M3 U pacTBOpPSAIOT Npu Ha-
rpeBanun B 20 cm3 cepHoll KUCMOTbl. PacTBOp OXNa)alor, NEPEnMBaloT B MEPHYIO KONOY BMECTUMOCTLIO
1000 cm3, JonMBaloT A0 METKM CcepHou kucnotom, pasbasneHHon 1:10, 1 nepemeLLMBaloT.

MpW NPUrOTOBREHUN PacTBOpPa A MacCOBOIi KOHLIGHTpaLMM CypbMbl 0,1 Mr/cm3 (M3 TPMOKCHAA CypbMbi)
HaBECKYy TPMOKCUZA CypbMbl Maccoit 0,1200 I MOMELLAIOT B KOHUYECKYIO KOnBy BMecTMMOcTbio 1000 cm3 co
LUNNGOM 1 AenermaTopoM U pacTBOPSIOT NP HarpeBanuu B 200 CM3 CONSIHOM KUCHOTLI, Pa3BaBNeHHoN 7:3.
3atem nony4eHHbIN PacTBop Bbinapuealotr o0 obbema ot 5 go 10 cM3, NOMEeLLaIoT ero B MEpHyIo Kornby Bme-
cTUMocCTbI0 1000 CM°, JONMBAIOT 10 METKW CEPHOIl KUCNOTOM, pasbasnenHol 1:10, M nepemelLMBaloT.

Mpu NPUroTOBNEHMM pacTeBopa B MaccoBoii KOHLEeHTpaumuu cypbMbl 0,01 mr/cm3 10 cm3 pacreopa A
NOMELLAIOT B MepHYIo konby BMECTUMOCTbI0 100 cM3, 4ONMBAIOT A0 METKM CEpPHON KUCNOTOM, pa3baBneH-
Hon 1:10, n nepemeLLnBaloT.

6.5.2 NocTpoeHue rpagyupoBoyHoro rpaduka

B LWeCcTb CTakaHOB BMECTUMOCTLIO 100 cM3 kaxablit nomeLLaloT cooteetcteeHHo: 0; 1,0; 2,0; 4,0; 6,0 u
8,0 cm3 pacteopa b, npunusalot no 10 cM3 ConsHO KMCNOThI (MnKU NO 25 cM3 CepHON KMCNOTHI, pasbasneH-
HoW 1:5) n fanee npogospkaiot no 6.6.3.

Mo nony4YyeHHbIM AAHHBIM CTPOST FPAgyMPOBOYHbLIN rpachuK 3aBUCMMOCTU ONTUYECKOI NAOTHOCTKN pac-
TBOpAa OT MAaCChl CypPbMbl.

B kayecTBe pacTBopa CpaBHEHUS NPUMEHSIOT TONYOr.

6.6 BbinonHeHue U3mMepeHun

6.6.1 O6wue TpeboBaHuA k MeToaam namepeHuii u TpeboBaHus 6€30NacCHOCTU NPU BbINOMHEHUN U3ME-
peHuit — B COOTBETCTBUM C pa3aenom 4.

6.6.2 Macca HaBeCk/ YepHOBOI MeaM, BMECTUMOCTb MEPHOU KOnbbl, 06beM anuKBOTHI (B 3aBUCUMOCTH
OT MaccoBOM A0NM CypbMbl B YEPHOBOI Meau) yKkasaHbl B Tabnuue 2.

Tabnuya 2
MaccoBas aons cypbmbl, % Macca HaBecku, r BMmecTMMOCTL MepHOi O6bem anukeoTsl, cM3
kono6bl, cM3
Lo 0,005 Bkrtou. 2,0 100 20
Cs. 0,005 o 0,01 Bkntou. 1,0 100 10
» 0,01 » 0,06 » 1,0 200 10
» 0,06 » 0,30 » 1,0 500 5
» 03 » 04 » 0,5 500 5

6.6.3 HaBecky 4epHOBO MeaM Maccol B COOTBETCTBUM C Tabnuuein 2 noMeLLatotr B kondy BMECTUMO-
cTbio 250 cm3, gobasnsior 0,01 (0,02) r meTannuyeckoro onosa, NpUnMBaKT 25 cM3 a30THOW KUCHOThI, Ha-
KpbIBaIOT KONOY 4acoBbIM CTEKIOM (MU KPLILLKOI) M HarpeBatoT A0 NOJIHOro pacTBopeHus Hasecku. Ecnm npu
pacTBopeHun o6pasyeTcs KenTbii KOponek cepbl, 0OCcTaTok 06pabaTbiBaloT eLle 0OAuH pa3 a3oTHON KUCMOTON
o6beMom oT 5 20 10 cmS.

PacTtBOp KMNATAT A0 yAaneHWs OkCMAO0B a30Ta, CHUMAKT CTeKNO (KPbILLKY), 0OMbIBAIOT €ro Hag KonoGoii
BOZ0i W BbINapuBaloT 40 o6bema ot 5 ao 7 om3. 3atem npunusator ot 100 Ao 120 oM ropsayeii Bogsl, ot 20 40

10
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25 cm3 pacTBOpa a30THOKMCNOr0 aMMOHMS, A06aBNAIOT HEMHOTO (IUNETPOBYMAXKHOW MACChl U KUMSATAT B Teve-
Hue 15 — 20 muH. PacTBop ¢ 0caaKoOM OCTaBMAOT B TENSIOM MECTE NAUTbI B TEHYeHne 2 — 2,5 u.

Mocne atoro pacTBop UNLTPYIOT Yepes (UNLTP CpeaHen NNOTHOCTU «Benas neHTay», B KOHYC KOTOPOro
BIIO)XEHO HEMHOIO (PUNLTPOBYMaXHOM Macchl, U NPOMbIBAIOT KONOY U (UNLTP AECATL UMK NATHaZUaTb pas
ropsiuein asoTHOM KMCMNOTOM, pa3baBneHHon 3:97. GunsTp ¢ 0CaAKOM MOMELLAoT B Konby, B KOTOPOK NpOBO-
AWMNOCH OCAXAEHWe, NPUNMBAIOT No 10 cM3 a30THOM U CEPHOI KUCNOT, HAKPLIBAIOT KONOY CTEKMNOM (KPbILLKON) 1
HarpeBaloT /10 yaaneHus OKCUAOB a3oTa. 3aTeM CTEKNO (KPbILKY) CHUMAIOT, 0OMbIBAIOT €ro BoAoit Hag konbo
U BbINAPUBAIOT A0 MOSIBIIEHMS IYCTBIX NAPOB CEPHON KMCMOThI. ECnu pacTeop notemHeert, fobasnsiot 3 — 5 ka-
nenb a3oTHOM KUCMOThLI M NPOAOIKAIOT HarpesaHne Ao obecLBeunBaHusa pacTeopa. PacTBop oxnaxaatoT, npu-
nuBaloT oT 30 40 50 cM3 consiHOI KUCROTLI, pa3BaBneHHoN 3:1, 1 NOMELLAIT B MEPHYIO KONBY BMECTUMOCTLIO
B COOTBETCTBMM C Tabnuuen 2, 4ONMBAIOT A0 METKMU COMNSHOM KMCNOTON, pasbaeneHHon 3:1, 1 nepemeLunBaloT.
Ecnu pgancHeiwee onpegeneHne mMaccoBoOn A0NU CypbMbl NPOBOAAT C MOAUCTLIM Kanuem (6.6.3.4), To pac-
TBOP NOMELLAIOT B MEPHYIO konby BMECTUMOCTbIO 200 cM3, AONMBAIOT 10 METKM CEPHOIT KUCMOTON, pasbasneH-
HOW 1:5, U nepemeLLMBalOT.

6.6.3.1 OTBupalor anukBOTy pacTeopa B COOTBETCTBUM C Tabnuuen 2 u AoOaBnsAT NO KannsM npu
nepemMeLLMBaHNM pacTBOp ABYXIIOPUCTOrO OnoBa Ao obecuseumBaHus pacteopa. Ecnm ucxogHblt pacteop
GecUBETHbIN, 1,06aBnAT 2 — 3 Kannu pacTBopa ABYXTOPUCTOro 0110Ba. M0 ucreyeHum 1 — 2 MUH NPUIMBatoT
1 cm3 pacTBOpa a30TUCTOKMCNONO HATPUA U OCTABMSAIOT B TEYEHNE 5 — 7 MUH, 3aTeM npunmsaiot 1 cM3 pac-
TBOpa MOYEBUHbI, NepemeLunsatoT U godaensot ot 20 o 30 cm3 BOapI.

Ecnu cooTHOLLEHWE 30M0TO:CypbMa B YEPHOBOW Mean cocTaBnaeT MeHee 1:4, To cypbMy ONpeaensior ¢
KpUCTannmyeckum puoneToBbiM; ecnu 6onee 1:4 — ¢ 6punnuaHToBbLIM 3€MeHbIM. [lonyckaeTca onpeaeneHue
C 0OUCTbLIM KanveM B CEPHOKMCNOM pacTtBope (6.6.3.4).

6.6.3.2 OnpepeneHne Maccbl CypbMbl C KpUCTanMyeckum OoneToBbIM

PacTBOp, Nony4YeHHblit no 6.6.3.1, NepeHOCHT B AENUTENbHYI0 BOPOHKY BMECTUMOCTbIO 100 cM3 u pas-
6aBns0T BOAON A0 65 cm3. K pacTeopy npu nepemelunsanun aobasnsior 0,5 cm® pacreopa kpuctannuye-
cKkoro couoneTosoro, 30 cm3 Tonyona u sKCTParMpyloT B TedeHue 1 MuH. TONYONbHLIA CHOW OTAENAIT U NO
ncrevyeHnn 15 — 20 MUH M3MEPAIOT ONTUYECKYHO NIOTHOCTbL SKCTPaKTa Npu AnMHE BOMHbLI 0T 590 A0 608 HM B
KIOBETE TOMLMHONM nornoLlaoLlero ceet ¢nos 10 mm. B kayecTBe pacTBopa CpaBHEHUSI NPMMEHSIOT TONYON.

Maccy cypbMbl B MUMINUrpaMMax ycTaHaBnuBatoT Mo rpagympoBoMHOMY rpadomky.

6.6.3.3 OnpeaeneHne MaccChl CypbMbl C OPUNNMAHTOBLIM 3€NEHbIM

PacTBop, nonyd4eHHblit no 6.6.3.1, NepeHOCAT B AENMTENbHYI0 BOPOHKY BMECTUMOCTbIO 100 cm3, fo-
BasnstoT 10 cM® COnsiHONM KUCTOTHI, BOAbLI A0 06bema ot 50 ao 60 cm3, 2 cm3 pacTBopa GPUNAMAHTOBOIO
seneHoro, 10 cm3 cepHoit KucnoTel, pasbaBneHHoii 1:1, 20 cm3 Tonyona u SKCTPArupyioT B Tedenne 1 MUH.
TornyornbHbIA CROW OTAENAIOT U NO UCTe4eHUn oT 15 4o 20 MUH U3MEPRAIOT €ro ONTUYECKYID NAOTHOCTL NpU
ANWHE BONHbLI OT 644 40 670 HM (B 3aBMCUMOCTU OT TUNa Npubopa) B KIOBETE TONLLUMHON NOTrNOLLAIOLLETO CBET
cnos 10 mm. B kayecTBe pacTBopa CpaBHEHUA NPUMEHSIIOT TONYO.

Maccy cypbMbl onpeaensioT no rpagympoBo4HOMY rpadpmky.

6.6.3.4 OnpeaeneHne Maccbl CypbMbl C HOAUCTLIM Kannem

W3 mepHoit konBbl BMECTUMOCTbIO 200 cM3 (CEpPHOKMCTILIN PacTBOpP) OTBMPAIOT anuKBOTY 25 cM3 1 nome-
LLIAIOT ee B MEpPHYI0 konby BMECTUMOCTBIO 50 cM3, npunmBaioT 2 cM3 pacTBopa TMOMOYEBMHDI, 5 cM3 pacTBOpa
NoAMCTOro Kanus U A0NUBAlOT A0 METKM CEPHON Kucnotoil, pasbaeneHHon 1:5. Pacteop nepemerumsaior. Uame-
PAIOT ONTUYECKYIO NOTHOCTb NPU ANMHE BOMHbI OT 434 0 450 HM (B 3aBMCUMOCTM OT TUNa Nnpubopa) B KiOBETE
TONLUMHOW nornoLyatoLero ceet cnos 30 mm. PactBopomM CpaBHEHUA CRYXUT PacTBOP KOHTPOSMLHOrO ONbITA.

Maccy cypbmbl onpeaensioT no rpagynpoBo4HOMY rpadmky.

6.7 O6paborka pe3ynbraToB U3MEepPeHUi

6.7.1 Maccosyio 4onto cypbMbl X, %, BEIMUCAAIOT N0 hopmyne

m V100
X = m ) (5)
rae m; — mMacca CypbMbl, HaliAGHHAA NO rPaAYMPOBOYHOMY rpachuky, Mr;
V — BMECTUMOCTb MEpHOI KonbBbl, cm3;
V; — o6bem anukeoTbl pacTeopa, cm3;
m — mMacca HaBeCKW YepHOBON Meau, T;
1000 — ko3apPUUMEHT NnepecyeTa MUNNMIPAMMOB B FPaMMbI.

1
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6.7.2 3a pesynsrart U3MEPEHUI NPUHUMAIOT CpeaHeapMdMETUIECKOE 3HAYEHNE ABYX NapansenbHbIX onpe-
[EeNeHnit Npu yCcnoBum, 4YTo abComnioTHas pPasHOCTb MEXAYy HUMW B YCNOBWSX NMOBTOPSEMOCTU HE MpPEBbILLAET
3Ha4YeHun (Npu 4OBEPUTENBLHON BEPOoATHOCTU P = 0,95) npeaena nOBTOPAEMOCTH 1, NPUBEAEHHbIX B Tabnuue 1.

Ecnu pacxoxaeHue mexay pesynsratamu napannenbHbiX onpeaeneHnin NPeBbILIAET 3Ha4YeHUe npeae-
na NnoBTOPAEMOCTU, BbINOMNHAOT npoueaypsbl, nanoxeHHbolie B FOCT P MCO 5725-6 (noanyHkT 5.2.2.1).

6.7.3 PacxoxxaeHusa mexay pesynsratamm M3amMepeHunii, Nony4YeHHbIMKU B ABYX nabopaTopusix, HE A0MKHbI
NpeBbILATb 3HAYEHWI Npeaena BOCNPOM3BOAUMOCTU, NPUBEAEHHbIX B Tabnuue 1. B aToM criyyae 3a OKkOH4a-
TernbHbIA PE3ynbTaT MOXET ObITh NPUHATO UX CpefHeapudMETNYECKoe 3Ha4YeHue. [pu HEBLIMOMHEHUN 3TOTO
YCNoBusa MOryT ObITb UCMNOMb30BaHbI Npoueaypbl, n3noxeHHole B FTOCT P UCO 5725-6.

7 Meton uamepeHunn maccoBom AONM BUCMYyTa

7.1 O6nactb NnpMMeHeHus

B HacToawem pasgene yctaHoBneH )OTOMETPUYECKMII METOA U3MEPEHUI MACCOBON AONM BUCMYTa B
ananasone ot 0,0002 % po 0,060 %.

7.2 Tpe6GoBaHUA K NOrpewHOCTU U3MEPEHUN

[orpelHoCcTb U3MEPEHUI MACCOBOIN 40NN BUCMYTA, 3HAYEHUSI NPEAENnOB NOBTOPSEMOCTM U BOCNPOU3-
BOAMMOCTM AN [ OBEPUTENbHON BEpOoaTHOCTU P = 0,95 AOMKHBI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHbBIM
B Tabnuue 3.

Tabnuya 3 B npoueHTax
[nanasoH nsMepeHmii MaccoBoi XapakTepucTuka NorpeLLHocTH Mpeaen
Aonwn BucMyTa WaMepeHuit £ A noBTOPAEMOCTH (N = 2) BOCMPOU3BOANMOCTU R
Ot 0,0002 po 0,0005 Bkrtou. 0,0001 0,0001 0,0002
Cs. 0,0005 » 0,0010 » 0,0003 0,0002 0,0004
» 0,0010 » 0,0030 » 0,0006 0,0004 0,0008
» 0,0030 » 0,0050 » 0,0007 0,0006 0,0010
» 0,006 » 0,010 » 0,003 0,002 0,004
» 0,010 » 0,030 » 0,006 0,004 0,008
» 0,030 » 0,060 » 0,008 0,006 0,012
» 0,060 0,011 0,008 0,016

7.3 CpencTBa U3MepeHui, BcnomoraTesibHble yCTPOMCTBA, MaTepuarsibl, PacCTBOPbI

Mpu BbLINONHEHWM U3MEPEHUI NPUMEHSAIOT Cneayllme cpeacTBa U3MEPEHUW M BCMNOMOraTerbHbIEe
YCTPOWCTBA:

- CNeKTpPOOTOMETP MNn (POTOMETP (POTOINEKTPUYECKNI CO BCEMM NPUHAATEXHOCTAMMU, 0OecnevmBato-
e npoBegeHne usMepeHnin Nnpu AnuHe BosHbl OT 434 00 450 Hum;

- BeCbl NaboparopHble cneynansHoro knacca TouHoctu no NOCT P 53228;

- kon6bl MepHble 1-200-2, 2-1000-2 no MOCT 1770;

- Konobl KH-2-25-19/26 TXC, KH-2-200-19/26 TXC, KH-2-250-19/26 TXC no NOCT 25336;

- cTakaHbl B-1-100 TXC no NOCT 25336;

- MUNETKN HE HUXKE 2-T0 Knacca ToyHocTn no MOCT 29169 u MOCT 29227,

- BOPOHKM Ansa chunsTpoBaHua nabopatopHble no MOCT 25336;

- CTEeKMa 4acoBbl€.

Mpu BLINONHEHUM U3MEPEHMI NPUMEHSIOT CrieayloLmMe MaTepuarnsl U PacTBOpPbI:

- BoAy anctunnuposaHHyto no NOCT 6709;

- KUCNOTY a30THyI0 no MOCT 4461, pazbaBneHHyto 1:99;

- kucnoty cepHyto no NOCT 4204, pasbaeneHHyio 1:1, 1:3, 1:9, 5:95;

- kucnoty consHyio no MOCT 3118, paszbasneHHyio 1:1, 5:95, 1:5, 1:9;

- KUCNOTY BUHHYIO no TOCT 5817, pacTBOP MaccoBoOW KOHLEHTpaLmn 200 r/am3;

- ammuak BoaHbii no MOCT 3760, pasbasneHHblii 1:99;
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- KUCNOTY ackopOuHOBYIO No [6], pacTBOp MaccoBoON KOHUEHTpauum 50 r/om3;

- TMOMoueBuHY no FOCT 6344, pacTBOp MaccoBO KOHLEHTpaLmn100 r/ams;

- kanui nogucteiii no NOCT 4232, pacTBOp MaccoBoi kKOHUEHTpauun 200 r/am3;

- onogo (Il) xnopua 2-soaHoe (0NOBO ABYXJI0PUCTOE) Mo [5], pacTBOP MACcCOBOI KOHLEHTpaLmn 200 r/igm3
B CONSHON KncnoTe, pasbasneHHoi 1:1;

- ene3o (Ill) xnopua 6-8oaHblit no FOCT 4147, pacTBop MaccoBoii koHLeHTpauun 10 r/am3 B pacTeope
COMSIHOW KUCNOTbI MOMSPHOI KOHLeHTpauuu 0,2 monb/amS;

- BuemyT (lll) asotHokucnbln 5-soaHbI no FTOCT 4110;

- ceneH no MOCT 10298;

- unbTPLI 06€330NEHHbIE MO [2] MU aHANOTMYHBIE;

- Bymary chunsrpoasnbHyto no FOCT 12026, mapok @, $C;

- pacTBOPbI BUCMYTA U3BECTHON KOHLIEHTPaLUH.

7.4 Metog nsmepeHun

MeToa OCHOBaH Ha W3MEPEHUN ONMTUYECKON MIOTHOCTM OKPALLEHHOTO MOAMAHOrO KOMMIIEKca BUCMYTA,
06pasoBaHHOr0 B CEPHOKMCIIOM WIN COMSAHOKUCIOM PacTBOPE Nocre NpeABapuTesibHOrO OTAENEHUA BUCMYTa
COOCaXKOEHWUEM Ha TMOPOKCUAE XKenesa.

7.5 MoarotoBKa K BbIMOSTHEHUIO U3MEPEeHUN

7.5.1 NS NOCTPOEHMS rpagyupoBOYHOIO rpadimka roToBAT pacTBOPLI BUCMYTa W3BECTHON KOHLEHTpaLMK.

Mpu npuroToBneHun pacteopa A MaccoBOW KOHUeHTpauuu sucmyta 0,1 Mr/cM3 HaBecKy BUCMYTa Mac-
coit 0,1000 r NOMeLLaloT B CTakaH BMECTUMOCTLIO 100 cm3, pacTBOPAIOT Npu HarpesaHun B o6beme ot 10 a0
15 cM3 a30THOI KUCMOTbI U BbINApPUBAIOT 40 o6bema oT 2 4o 3 cm3. 3atem fo6aBnsioT o1 50 40 60 cM3 cepHoii
KNGNoThl, pasbaBneHHON 1:9 (Mnn 65 cM3 a30THOI KUCTOTbI), NEPEHOCAT NOMYYEHHBIA PACTBOP B MEPHYIO KOM-
6y BMECTUMOCTbI0 1000 cM3, AONMBAIOT A0 METKIU CEePHOIi KUCNOTOI, pasBasneHHoi 1:9 (Mnn BOAOW B Cnyyae
NPUMEHEHUA a30THOW KMCNOTbI), U NePEMELLIMBAIOT.

Mpu npurotoBneHun pacresopa b maccoBou koHUeHTpauuu sucmyta 0,01 mr/cm3 20 cm® pactBopa A
NOMELLAIOT B MEPHYIO konby BMECTUMOCTLIO 200 cM3, JONMBAIOT 40 METKM CEPHON KUCIIOTON, pasbasneHHOV
5:95 unm 1:5 (MUNM NPUNUBALOT OT 2 A0 3 CM3 a30THOW KUCAOTLI), JONUBAIOT 10 METKW BOAON U NEPEeMELUMBAIOT.

Pactsop npurogeH ons npUMEHEHUA B TeYEHUe 5 4.

7.5.2 MocTpoeHue rpagyMpoBOMHOrO rpacdmka OnsA onpenesrieHUs MaccoBOW AONM BUCMyTa B
CEPHOKUCIOM pacTBope

B LUECTb CTaKaHOB BMECTUMOCTBIO 100 cM3 kaxapblit nomeLaloT cooteercreerHo: 0; 0,5; 1,0; 3,0; 5,0 u
7.0 cm3 pacTBOpa B. PacTBOpBI BLINAPUBAIOT A0CYXa, A0BABNSIOT MO 2,2 CM3 CEPHON KNCMOThI, Pa3baBneHHoN
1:3, HArpeBaloT 0 KUMEHUS], OXNAXAAIOT U NEPEHOCAT B KONOLI BMECTUMOCTBIO 25 CM3 1 Aanee NpoaomkaioT
no7.6.2.1.

Mo nony4yeHHbIM AaHHBIM CTPOAT rPaayMpOBOYHbLIM rpachuk 3aBMCUMOCTM ONTUYECKOW MMOTHOCTM OT
Maccbl BUCMYTA.

PacTBopoM CpaBHeHUS CNy>XMT PacTBOP KOHTPOSbHOIO OMbITA.

7.5.3 MocTpoeHue rpagyMpoOBOYHOro rpadpuka Ansa onpeaeneHuss MacCoBOM AONMM BUCMYTa B
COJIAHOKUCIIOM pacTBope

B LWeCTb KOHMYECKUX KONB BMECTUMOCTbIO 250 cm3 kaxkaast noMeLaloT cooTBeTcTBeHHo: 0; 1,0; 2,0; 3,0; 4,0
1 5,0 cm3 pacteopa B, npunuBaiot no 5 M3 a30THOI KMCOTH, MO 20 CM3 CONSHON KMCNOTLI U BLINAPUBAIOT NPH
HarpesaHun [0 o6kema ot 3 go 5 em3. Mpunueatot ot 100 A0 150 cm3 BoAwI M Aanee NPoaomKAIoT Mo 7.6.2.2.

Mo nony4yeHHbIM AaHHbLIM CTPOAT rPaayUPOBOYHbIN rpadduK 3aBUCMMOCTH OMTUYECKON NIOTHOCTMU pac-
TBOpa OT MaccChl BUCMYTA.

PacTBopoM CpaBHEHUSA CRyXXUT PaCTBOP KOHTPOSbHOIO OMbITa.

7.6 BbinonHeHue uamepeHumn

7.6.1 O6wue TpeboBaHus kK MeTOAAM M3MepeHuin U TpeboBaHua 6€30NacHOCTU NPU BbINONTHEHUN U3MeE-
PEHUI — B COOTBETCTBUK C pa3aenom 4.

7.6.2 Hasecky yepHoBoii meaun Maccoii ot 0,5 o 5,0 r (B 3aBUCMMOCTU OT MaccoOBOW A0NM BUCMYTA) Mo-
MELLAIOT B KOHUYECKYI0 Konby BMeCTUMOCTbI0 250 cm3, npunusatot ot 10 40 15 cM3 a30THOI KMCAOTI, HAaKPbI-
BaIOT KONBy YaCoBbIM CTEKIIOM (UMM KPBILLKOI) M OCTaBnAT 06€3 HarpeBaHus 40 NPeKpaLleHUs BblAeneHus
OKCMAO0B a3oTa. CTeKNo (KPbILLKY) CHUMAIOT, 0BMbIBaIOT ero Haa konbon Boaoi, npunuealoT oT 20 Ao 25 cm3
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CONSIHOM KMCNOThI U NPOAOIDKAIOT PACTBOPEHME HABECKU NpU HarpeBaHuu. PacTBop BeinapuBatot 4o 06beMa
ot 3 a0 5 cm3. MpunuealoT ot 25 Ao 30 cM3 BoAbI U, €CNKU NPUCYTCTBYET HEPACTBOPUMBII OCTATOK, PacTBOP
(PUNLTPYIOT Yepes NINOTHLIA (PUILTP KCUHASA NEHTa» U NPOMbIBAIOT OCTATOK OT TPEX A0 NATU pa3 a30THOW K1C-
noton, pastaeneHHom 1:99. GunbTp C OCTaTKOM OTOPACHLIBAIOT.

duneTpaT 40BOAAT BOAOI A0 06bema or 100 go 150 cm3, npunueaiot 5 cm3 pacTBOpa TPeXXIopPUCTOro
»Xenesa, HarpeBsaloT pacTtBop A0 Temneparypbl oT 60 °C go 70 °C u npunuealoT pacTBOp aMMUaka B TakoMm
KonuuecTse, UTo6bl BCS Meflb NepeLLna B aMMUaYHbIii KOMNNEKC u nocre atoro ewe 10 cm3. OctaensAoT pac-
TBOp C 0CaAKOM B TEMMoM mecre B TeyeHne 10 — 15 MuH oo koarynayuu ocaaka.

PactBop ¢ ocafkoMm (OUnLTPYIOT Yepes (UnLTp CpeaHen NoTHOCTU «6enas neHTay U NPOMbIBAIOT 0Ca-
0K OT TPEX 40 NATW pa3 ropsymm ammuakom, pasbasneHHbimM 1:99.

CMbIBaIOT 0Cafok ¢ ounsTpa CTpyei BoAabl B KOOy, B KOTOPOW NPOBOAUNW OCaXKAEHME, U PaCTBOPAIOT
ero B o6ueme ot 15 g0 20 cm3 ropaueii consiHoN KMCNOTeI, pas6aenerHon 1:1. [lonuBaloT B hUALTPAT BOAbI
10 ob6bema ot 100 0 150 cM3 1 NOBTOPSIOT OCaXEHNE rmgpokcuaa »xkenesa ammMmakom.

Mpu maccoson aone sucmyta 6onee 0,01 % pacTesop nNocne pacTBOPEHUs1 HABECKM NOMELLAIOT B Mep-
HyI0 konby BMeCTUMOCTbIO 200 cMm3, ONMBAIOT BOAOH A0 METKM, NEpeMELLMBAIOT U OTBUPAIOT AN AaribHed-
LLIEF0 U3MEPEHNSA aNNKBOTY 06beMom oT 10 10 20 M3, 0CaXKAAIOT TMAPOKCUA Xenesa B anuksoTe pacTBopa.

Ocafok ruapokcuaa >xenesa, noslydyeHHbI Nocne NOBTOPHOrO O0CaXaeHus, pacTBOPAIOT B 00beme OT
15 no 20 cm3 ropsayeit CONAHONM KMCNOTbI, pasbaBneHHoil 1:1, 3aTeM NPOMbIBAIOT HUMLTP A4BA UMW TPU pasa
ropsiyen BO4OMN.

[Nocne 3aToro NpoBoAAT OTAENEHUE ceneHa u Tennypa. PacTteop Harpesalotr 40 Temnepartypbl oT 40 °C
210 50 °C n 106aBRAIOT N0 KaNNsAM PacTBOP ABYXNOPUCTOTO ONOBAa 40 NOTEMHEHUs pacTeopa u eLle 1 cm3. [lo-
0aBMnAT HEMHOTO PUNLTPOOYMAXKHON MACChl, HArPEBAIOT 40 KUNEHUSI U OCTaBNAIOT B TedeHue 10 — 15 muH.
3arem 0cafok HUNLTPYIOT HA NIOTHBIW (PUNBTP «CUHARA NEHTa», B KOHYC KOTOPOTO BIIOXXEHO HEMHOTO (DUIb-
TPOOYMa>XKHOW MAacChbl, U MPOMBLIBAIOT ABA NN TPU pasa rops4den soaon. dunsTp ¢ ocagkom oTbpackIBaiorT.
O6bem unsTpaTa He A0MKeH npesbiwath 30 (35) cmB.

[anee onpeaeneHue mMaccoBow A0MM BUCMYTA NPOBOAAT ABYMA cnocobamu:

a) onpeaeneHne MaccoBoi 40NWU BUCMYTa B CEPHOKUCNIOM pacTBOpe

dunesTpaT, nony4YeHHbln No 7.6.2, BbinapuBaloT Ha BoAAHON OaHe A0 BnaxHbIX conen. K ocrarky npu-
nuBatot 2,2 cm® CEpHOI KUCNOThI, pa3baBneHHol 1:3, HarpeBatloT 40 pacTBOPEHUs OCTaTKa, OXnaXaatoT, Ao-
6aBnsioT 5 cm3 pacTBOpa BMHHOI KUCNOTbI U NEPEHOCAT PacTBOp B MEpHYIO Konby BMECTUMOCTbIO 25 cMS.
B kon6y npunusator 1 om3 lioancroro kanus, 1 cM3 pacTBOpa TMOMOYEBUHBLI U NPOBEPSIIOT HA OTCYTCTBUE
CcBOGOAHOTIO oAa C MOMOLLbKO MoakpaxManbHoi bymarn. Ecnu Gymara uamMeHUT CBOW LIBET, TO NPUNUBAIOT
ewe ot 1 40 2 om3 pacTBopa TMOMOYEBMHLI. OBbeM pacTBOpa A0BOAST BOAOW A0 METKW U MO UCTEYEHUU OT
10 A0 15 MUH M3MEPSIOT ONTUYECKYIO MMOTHOCTE NPU ANMHE BONHbI OT 434 00 450 HM (B 3aBMCUMOCTM OT TUNA
npubopa) B KiOBETE TOMLUMHOI MornoLyatoLlero ceet crost 50 Mm. PacTBOpOM CpaBHEHUS CMYXKUT pacTBop
KOHTPOMNBLHOrO ONbITA;

6) onpeaeneHne MaccoBOM JONM BUCMYTa B CONMAHOKUCIIOM pacTeope

K cdomnetpary, nonyyexHomy no 7.6.2, gobasnsaior 4 cmM3 pacTBopa BUHHOM KMUCHOThI, 5 cM3 pacTBopa
ilogucToro kanus, ot 1 go 1,5 cm3 pacTeopa ackOpBUHOBON KUCNOTbI, NEPEHOCAT PacTBOP B MEPHYIO Konby
BMECTUMOCTLIO 50 cm3 1 JonuBaloT BOAOI A0 MeTku. Mo uctedeHun or 10 40 15 MUH U3MEPSIIOT ONTUYECKYIO
NAOTHOCTbL M0 7.6.2.1.

7.7 O6paboTtka pe3ynbTaToB M3MepPeHUi

7.7.1 Maccosyto gonio sucmyta X, %, BbIMMCNSIOT N0 hopmyne

mv100
X = V4m1000 ©)
rae m, —  Macca BUCMYTa, HalWAEHHas Mo rpagynpoBOYHOMY rpadiuky, Mr;
—  BMECTUMOCTb MEPHON Konbbl, cM3;
V, —  o6bem anukeoTbl pactsopa, cM;
m —  mMacca HaBeCku YEpHOBOM Meau, T;
1000 —  k09hbPULUMEHT NepecyeTa MUNTIUIPAMMOB B FpaMMbl.

7.7.2 3a pesynsrart usMepeHuin NPUHUMaIOT cpeaHeapuMeTUYECKOE 3HaYEHNE ABYX nNapannenbHbiX onpe-
AEeneHnin Npu ycnoemu, 4to abCconioTHas PasHOCTb MEXZY HUMMW B YCIOBUSIX MOBTOPSIEMOCTM HE NpeBbilaeT
3HayeHuit (Npu JoBEpUTENBLHON BEPOATHOCTM P = 0,95) npeaena noBTOPSEMOCTH 1, NpuBeAEHHbIX B Tabnuue 3.
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Ecnun pacxoxaeHue mexay pesynbrataMmu napannesibHblX OnpeaeneHunin NpesbILaeT 3HadeHme npeae-
na noBTOPSIEMOCTH, BbIMOMHAIOT npoueaypbl, n3noxeHHole B FOCT P UCO 5725-6 (noanyHkT 5.2.2.1).

7.7.3 PacxoxaeHua Mexay pesynsratamv U3aMepeHuii, nofy4eHHbIMY B ABYX NabopaTopusx, He 4OMKHbI
npeBbILLIaTL 3HAYEHUI Npeaena BOCNPOM3BOAUMOCTM, NPUBEAEHHbIX B Tabnuue 3. B aTom crny4ae 3a oKoH4a-
TenbHbIN Pe3yneLTaT MOXET ObiTb MPUHATO UX CpeaHeapudMeTnyHeckoe 3HadyeHue. MNMpu HEBLINOMHEHMN 3TOrO
yCrnoBusA MOTyT ObITb MCNONb30BaHbI NPOLEAYPbI, U3noxeHHsble B FOCT P UCO 5725-6.

8 MeToabl U3MepeHUn MaccoOBOM OONUN HUKENSA

8.1 O6nacTb NnpUMeHeHusn

B HacToAeM paspene yCTaHOBMEHbI METOAbl M3MEPEHWI MACCOBOM JONMU HUKENs: hOTOMETpUYe-
Ckuint — B ananasoHe ot 0,010 % po 1,20 %, atoMHO-aGcopBUNOHHbIN — B AnanasoHe ot 0,010 % ao 3,00 %.

8.2 Tpe6oBaHUSA K NOrpelHOCTN U3MEePEHUN

MorpeLHoCTb U3MepeHunii MacCcoBOIN AONN HUKENS, 3HAYEHNA NpeaenoB NOBTOPSAEMOCTH U BOCMPOU3BO-
OUMOCTU ANA AOBEPUTENbHON BEPOATHOCTU P = 0,95 A0MmKHbI COOTBETCTBOBATb 3HAYEHUAM, MPUBEAEHHBIM B
Tabnuue 4.

8.3 doTomMeTpUUecKkuit MeToq

8.3.1 CpeacTea usmepeHuit, BCnomoratesnbHble YCTPOMCTBA, MaTe puarbl, pacTBOpbI

Mpu BLINOMIHEHUM U3MEPEHUI NPUMEHSAIOT CREAyLNe CpeacTBa W3MEPEHUI U BCMNOMOraTenbHbIe
YCTpoOiicTBa:

- YCTaHOBKY Ans 9nekTponu3a, 06ecneynBaioLLyio NPoOBEAEHNE AMEKTPONM3a Npyu nepeMeLuMBaHum Npu
NMIOTHOCTK TOKa OT 1 40 4 A n HanpsbkeHun ot 2 ao 2,5 B;

- 9neKkTpoabl U3 NnaTuHbl ceTyaTble uunuHapudeckue no NOCT 6563;

- LUKad CYLUMIbHLIN NabopaTopHI C TEPMOPErynATOPOM, o6ecnednBaiowuii TeMneparypy Harpesa 10
250 °C;

Tabnuya 4 B npoueHTax
MNpeaen
[nanasoH namepeHUi MaccoBoi XapaKTepucTika NorpeLuHocTn
[I0NN HNKens U3MEpPEeHWii £ A noaTro(r,)lﬂzenzn;)cm BOCTIPOM3BOAMMOCTH R
Ot 0,010 o 0,030 BrntOM. 0,003 0,002 0,004
Cs. 0,030 » 0,100 » 0,006 0,004 0,008
» 0,100 » 0,300 » 0,028 0,020 0,040
» 030 » 060 » 0,06 0,04 0,08
» 060 » 150 » 0,08 0,06 0,12
» 150 » 3,00 » 0,21 0,15 0,30

- cnNekTpooTOMETP UK hoTOMETP (POTOINEKTPUYECKUI CO BCEMU NPUHAANEKHOCTAMMU, 0Becneymsalo-
LM NpOBEAEHNE U3MEPEHUN NPU ANKUHE BOMHbI OT 440 A0 450 HM;

- neyb MydenbLHYI0 ¢ Temnepartypoi Harpesa Ao 1000 °C;

- NAUTY 3MEKTPUYECKYIO C 3aKPbITbIM HarpeBaTenbHbIM 3fIEMEHTOM, 06ecne4nBaloLLylo TeMneparypy Ha-
rpesa go 350 °C;

- BECbl NabopaTopHbIe cneumansLHOro knacca To4HocTu no FOCT P 53228;

- Turnu dapdoposbie no NOCT 9147;

- cTakaHbl B-1-200 TXC, B-1-250 TXC no MOCT 25336;

- konbbl MepHble 1-25-2, 1-50-2; 1-100-2; 1-200-2, 1-250-2, 1-1000-2, 2-200-2, 2-250-2, 2-500-2,
2-1000-2 no MOCT 1770;

- NUNETKN He HWxe 2-r0 Knacca ToyHoctu no NOCT 29169 n MOCT 29227;

- CTeKIla 4acoBbl€;

- konbbl KH-2-250-19/26 TXC no MOCT 25336;
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- BOPOHKM ansa dounsTpoBaHusa naboparopHele no MOCT 25336.

Mpu BLINONHEHMU U3MEPEHUI NPUMEHSIOT CNEAYIOLLIME MaTepuansl U pacTBOpPbI:

- BOAy auctunnuposaHHyto no MOCT 6709;

- KUCnoTy asoTHyto no MOCT 4461, pasbaenenHyio 2:1; 1:1;

- KUcnoTy cepHyio no FOCT 4204, pasbaeneHHyto 1:1;

- KUcnoTy congaxyto no NOCT 3118;

- Kanuit-HaTpuii BUHHOKMCIbIN 4-BOAHbIN (CerHeToBa conb) no MOCT 5845, pacTBOp MaccoBOWM KOHLEH-
Tpaumm 200 r/am3;

- HaTpuA rmapokcua (Hatpusi rmapookuck) no MOCT 4328, pacTBOPbI MAacCOBbIX KOHLEHTpaumi 50, 100
u 200 r/am3;

- HaTpun yrnekucnbii no NOCT 83, HaCbILLEeHHbIN PacTBop;

- aMMOHMIT HafCepHOKUCTIbIA o TOCT 20478, pacTBOp MaccoBoii kKoHUeHTpauuu 30 r/iamS;

- ioa no FOCT 4159, pacTBOp B 3TUIIOBOM CMIMPTE MaccoBOW KOHLEeHTpaumu 10 r/iam3;

- aumMeTunranokcum no FOCT 5828, pacTBop MaccoBo koHLeHTpauuu 10 r/am3 B pacTeope ruapokcuaa
HaTPUA MaCCOBOI KOHLIEHTpaLmu 50 r/am3 unu pacTeop MaccoBoi KOHLEeHTpaLuu 80 r/am3 B STUNOBOM CMIMPTE,;

- KUCTIOTY NUMOHHYI0 o FTOCT 3652, pacTBOpP MaccoBOIi KOHLEHTpaLun 500 r/am3;

- Hukenb (Il) cepHokucnbiin 7-soaHbiii no FTOCT 4465;

- Hukenb no NOCT 849;

- CMECb CONMAHON U a30THOM Kucnot 3:1;

- ounbTpbl 00€330MneHHbIe N0 [2] UNK aHANOTUYHbLIE;

- Bymary chunsrposanesHyio no FOCT 12026, mapok &, ¢C;

- pPacTBOPbI HUKENS U3BECTHON KOHLIEHTpaLUK.

8.3.2 MeTtoa namepeHun

MeTtoa 0CHOBaH Ha M3MepPEHUM ONMTUYECKON MMOTHOCTU OKPALLEHHOTO COEAUHEHUA HUKENS C AUMETUN-
rMMOKCMMOM, 06pa30BaHHOIO B LLIENIOYHON Cpefie B MPUCYTCTBUM OKUCAMTENS — HAACePHOKUCIIOTO aMMOHUA.

8.3.3 MoaroroBka K BbINOSIHEHUIO U3MEPEHUIA

8.3.3.1 [inA nocTpoeHus rpagympoBOYHOTO rpadomka roTOBAT PaCTBOPbI HUKENS U3BECTHON KOHUEHTpaLUN.

MpW NPUTOTOBMEHNM pacTBOpa A MAccoBOl KOHLEHTpaLuu Hukensa 0,1 Mr/cM® U3 HUKENnA HaBeCcKy Hu-
kenst maccon 0,1000 r nomeLlaloT B cTakaH BMECTUMOCTbIO 200 oms, npunusaiot 10 cM® a30THOI KMUCHOTHI,
pa3baBneHHoI 2:1, HarpeBaloT A0 NoMyYeHus o6bema ot 2 A0 3 cM3. OxnaxaaloT, npunueaioT 10 cM3 cepHoi
KUCNOTbI, pa3baBneHHol 1:1, U HarpeBatoT 40 BblAENEHUA NapoB CEPHON KMCNoTbl. CHOBA OXMAXAAIOT, NpU-
nuatot 10 cM3 BOABI 1 MOBTOPSIOT BbINAPMBAHUE A0 NAPOB CEPHON KUCNOThI. [ocne 0XNaxaeHns NpUNUBaloT
oT 100 Ao 120 cm3 BoAbI, HArPEBAIOT A0 PACTBOPEHUS COMENl, NEPEHOCAT PacTBOP B MEPHYIO kONBY BMECTU-
MocTbio 1000 cm3, 4oNMBAIOT BOAOI 4O METKU U nepeMeLUnBaroT.

Mpu NpPUroTOBREHUM PacTBOPa A MAcCOBOI KOHLEHTPaLMN Hikens 0,1 Mr/cM3 U3 CepHOKMCNOro HUKens
HABECKY CEPHOKMCIIONO HUKENsS Maccoii 0,4784 r nOMELLAOT B MEPHYIO KonBy BMeCTUMOCTbIo 1000 cm3, npu-
nuBatoT ot 100 4o 200 cm3 Bogbl, 1 oM CEepHON KMCIOTbI, AONNBAIOT BOAON A0 METKU U NEpeMeLLnBaloT.

Mpu npuroToBneHun pacteopa b MaccoBoit koHUEHTpaLun Hukens 0,01 mr/em® 10 cm® pacteopa A no-
MELLAIT B MEPHYIO KONBY BMECTMMOCTBLIO 100 cm3, [ONMBAIOT BOAOI A0 METKM 1 NepeMeLLIMBAIOT.

Mpu npuroToBReHUN pacTeopa B MaccoBoii koHLeHTpauun Hukens 0,001 mr/em® 10 cm3 pacTteopa B no-
MELLIAIOT B MEPHYIO KONBy BMECTUMOCTbI0 100 cm3, foNMBAIOT BOAON [0 METKN U NepeMeLLMBaIoT.

8.3.3.2 MNocTpoeHune rpagynpoBO4HOro rpaduka

B LUECTb MEPHbIX KONB BMECTUMOCTBIO 50 Unu 25 cM3 KaKaas NOMELLAIT COOTBETCTBEHHO: 0; 1,0; 3,0;
5,0; 8,0 1 10,0 om3 pacteopa B. Ecnu Hukens B usmepsemom pactsope mexee 0,01 Mr, TO AN NOCTPOEHUs!
rpagyMpoBOYHOro rpadmka MCnonb3yloT pacTeop B. B konObl nocneaoBaTensHO NPUMBAIOT PaCTBOPbLI peak-
TUBOB, NEPEYUCNEHHbIE B 8.3.4.2, 1 U3MEPSIOT ONTUYECKYIO NNOTHOCTL pacTeopa.

Mo Nony4yeHHbIM AaHHBIM CTPOSAT rPagyMpPOBOYHBINA rpacuK 3aBUCUMOCTU ONTUYECKON MIOTHOCTU OT
MacChl HUKEenNs.

B kayecTBe pacTBOpa CpaBHEHUSI MPUMEHSIOT PaCTBOP KOHTPOSILHOTO ONbITA.

8.3.4 BbinonHeHue nsmepeHun

8.3.4.1 Obwue TpeboBaHMA K MeTOAAM M3MePEHUIn U TpebGoBaHUa 6e30NacHOCTU NPU BbIMOMHEHUN W3-
MEPEHUI I — B COOTBETCTBUM C pa3fenom 4.

8.3.4.2 Haeecky 4yepHoBoOW meau (npu maccoBow aone Hukens csbiwe 0,5 %) maccon ot 0,5 o 1,0r
NOMELLAIOT B CTaKaH MM KOHMYECKYIO KonBy BMECTUMOCTbIO 250 cm3, npunmsatot ot 20 A0 25 cM3 cMecH co-
NAHOW W a30THOW KMCMOT (B COOTHOLLEHUN 3:1), HAKPbIBAIOT CTEKNOM (KPLILLKOW), OcTaBnsaoT 6e3 HarpeBaHus
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[0 npekpaLleHns 6ypHON peakumn BbigeneHns OKCUAOB a30Ta. 3aTem HarpeBatoT 40 paCTBOPEHUSA HABECKU,
BbiNnapueas pacTBop A0 BRAXHbIX CONen.

K BnaxxHomy ocrarky npunusatot ot 5 go 10 cm3 CEPHOI KUCNOThI, pa3baBneHHo 1:1, 1 BbINAPUBAIOT A0
BblJ€NEHMS TYCTbIX NAPOB CEPHOIT KMCNOTbI. OXNaXKAaIoT, NpuUnuBaioT oT 5 40 10 cM3 BOAbI U CHOBA HArpeRaloT
10 BblAENEHUs1 NapoB CEpPHON kncnoTkl. JoBarnsior oT 30 A0 50 cm3 BOALI, KUAATAT O PAaCTBOPEHUSI CONe
N PUNBTPYIOT HEPACTBOPUMBIA OCTATOK HA NMOTHBIA PUNLTP KCUHASA NEHTay, B KOHYC KOTOPOIO BAIOXEHO He-
MHOIO (PUNLTPOBYMaXKHON MaCChbl. PUMBTP U OCTATOK MPOMbIBAIOT YETbLIPE UMK NATL Pa3 ropsyeit BOAOMK.

dUNLTP € OCTaTKOM MoMeLLatoT B hapdopoBbIi TUrenb, NOACYLUMBAIOT, 030MA0T B MydenbHOM neuu u
CMNaBnAT C NMPOCEPHOKUCTILIM Kanuem mMaccon ot 5 ao 6 r npu temneparype ot 700 °C ao 800 °C B TeueHue
15 — 20 MuH. MnaB BbilenaunsatT B 20 — 30 cm3 Boawl, AoBaensioT 5 cm3 CepHOW KUCIOTbI, pa3baBneH-
HoO#i 1:1, HarpeBaloT 40 PacTBOPEHUS NNasa, 3aTeM NONYYEHHbI PacTBOP NPUCOEANHSIIOT K OCHOBHOMY (DUIb-
Tpary.

dunbTPaT KUNATAT, OXNAXA AT U OCTaBNAIOT B TeYeHue 2 — 2,5 4. BoinasLumin ocagok ounsrpylor Ha
MNOTHbIA PUNBTP «CUHAS NEHTay», B KOHYC KOTOPOro BROXEHO HEMHOrO hunbTpoOymarkHO MacChl, MPOMbI-
BAIOT OUNLTP TPW UMK YETLIPE pa3a ropsueii Boaoii, cobupas unsTpaT B CTakaH BMECTUMOCTbIO 250 cm3.
$unbtp oT6packLIBaoT.

dunetpat pasbaenaot Bogon 4o odvema 150 cm3, NOMELLAIOT B HETO NNATUHOBbLIE 3NEKTPOAbI U, HAKPbIB
CTakaH ABYMsI NONOBMHKaMU CTEKNAa, NPOBOAAT 3NEKTPONM3 Npu cune Toka ot 1 40 4 A 1 HanpsbkeHuu ot 2 A0
2,5 B. [Mocne OKOHYaHUS SNEKTPONU3a anekTpoabl BBIHUMAIOT U3 pacTBOpa, 0GMbIBAIOT MX BOAON HaJ CTAKaHOM.

[onyckaercs Ucnornb3oBaHWe aNEeKTPONUTa Nocne BbliaeneHna meau no 5.6.2.

B anekTponut, nony4eHHbIN, Kak ONUCAHO Bbiwe, unu nNo 5.6.2, aoGaensatot 5 cm® CEpPHON KMCAOTbI, pas-
GaBneHHou 1:1, U BbINapMUBaIOT PACTBOP A0 BblAENEHUSA NAPOB CEPHON KUCNOTbI, OXNaXXAAIoT, NPUITMBAIOT OT 5
10 10 cm3 Boabl W BbINapMBaHME NOBTOPSIOT.

K oxnaxxgeHHomy ocTtatky npunusaiot ot 30 go 50 cMS BOAbI, KUMATAT B TeUEHUEe 5 — 7 MUH, OXNaXaAIoT
1 PUNETPYIOT HEPACTBOPUMBINA OCTATOK HA NAOTHLIN PUNLTP «CUHASA NEHTay», B KOHYC KOTOPOTO BIIOXKEHO He-
MHOTO (OUNLTPOBYMaKHOI Macehl, coBUpas pUNLTPaT B MEpHYIO konby BMECTUMOCTbIO 250 unu 500 cm3, fo-
nUBaIoT BOAOK A0 METKM U NepemeLwumsalor. [JancHenwee onpeaeneHue HUKeNsA NpoBoaAT ABYyMA cnocobamu.

AnNWKBOTY pacTeopa oT 5 A0 20 cm® u3 MepHoii KONBbl BMECTUMOCTbLIO 500 CM3 NOMELLAIOT B MEpHYIO
konGy BMECTMMOCTbIO 50 cM3, npunuBaloT 2,5 cm3 pacTBopa CErHeToBOI CONM, 7,5 CMS pacTBOpa rMapoKcUaa
HaTPUA MaccoBol KOHLEeHTpauun 100 I/AMS MNM HACKILIEHHOTO PacTBopa yrnekucnoro Hatpus, 10 cm® pac-
TBOpA HaJCEepPHOKUCNOr0 aMMOHMSI UNM pacTeopa iioaa, 10 cM® LEenoYHoro pacTeopa AUMETUATIMOKCUMA,
OO0NMBAIOT BOAOW A0 METKM M NEepeMeLLnBaloT.

AnnksoTy pacteopa 06bemMom oT 1 10 2 cM3 U3 MepHOIl KonBbl BMECTUMOCTBIO 250 cM3 nomeLyaloT B
MEPHYI0 KONBY BMECTUMOCTBIO 25 cM3, npunueaiot 1 cM3 pacTBopa NMMOHHOI KUCNOTbI, HENTPaNU3yIoT pac-
TBOPOM IMAPOKCUAA HATPUS MACCOBOI KOHLeHTpaLumu 200 r/am3 | npubasnsior 2,5 cm® pacteopa ruapokcuaa
HaTpuUs MaccoBoi koHUEHTpauum 50 r/am3, satem 2,5 cm® pacTBopa HaICEPHOKUCNONO aMMOHMUS, 2,5 cM3
LLierno4yHOoro pacteopa AMMETUArNMMOKCMMA, AONUBAIOT BOAOW A0 METKM U NEepeMeLunBaloT.

Mo ucreyeHumn 15 — 20 MUH U3MEPSAIOT ONTUYECKYIO MIIOTHOCTL PACTBOPOB NPY ANUHE BOMHLI OT 440 A0
450 HM (B 3aBMCUMOCTHM OT TUNA Npubopa) B KIOBETE TONLLMHOW NOrNoLAoWero ceet cnos 30 Mm.

PacTBopom CpaBHEHUS CRYXUT PACTBOP KOHTPOFbLHOIO OMNbITA.

8.3.5 O6paboTKa pe3ynsLTaToB U3MEePEeHUM

8.3.5.1 Maccosyto gonto Hukensi X, %, BbIMUCASIOT N0 hopmyne

mVv100
X = V1r1n1000 ’ ™
rae my —  Macca HUKens, HanJeHHas no rpagyupoBOYHOMY rpacuKy, Mr;
Vv — BMECTUMOGTb MEPHON KOnbbl, cMm;
vV, —  oObem anuksoTbl pacTBopa, cm>;
m —  Macca HaBeCKM YepHOBOW meau, T;
1000 —  ko3phMUMEHT nepecyeTa MUNAMIrPamMmmoB B rPaMMbI.

8.3.5.2 3a pesynrar uamepeHuit NPUHUMAIOT CpeaHeapudMeTUYECKoe 3Ha4YeHe ABYX NnapannenbHbIX
onpeaeneHunii Npu ycnoBuu, 4To abCconNOTHAA PasHOCTb MEXAY HUMU B YCIOBUAX MOBTOPSIEMOCTU He npe-
BbILLAET 3HAYEHU (Npu AOBEPUTENBLHON BepoATHOCTH P = 0,95) npegena noBTOPSEMOCTHU 7, MPUBEAEHHBIX B
Tabnuue 4.

Ecnu pacxoxaeHue mexay pesynsratamu napansesnbHbiX OnpeserieHnin NpeBbILLIAET 3Ha4YeHue npeae-
na noBTOPSIEMOCTM, BbIMOMHAIOT npoueaypsl, nanoxeHHsle B FOCT P UCO 5725-6 (noanyHkT 5.2.2.1).
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8.3.5.3 PacxoxpaeHus mexgay pesynsratamu U3MepeHuid, Nony4YeHHbIMU B ABYX NaGopatopusix, He A0mk-
Hbl MPEBbILIATL 3HAYEHUI Npejena BOCNPOU3BOANMOCTU, NPUBEAEHHbIX B Tabnuue 4. B 9Tom cny4vae 3a OKOH-
yaTenbHbIi pesynbTaT MOXET OblTb NPUHATO UX cpeaHeapudmMeTudeckoe 3HadyeHne. MNpu HEBLINOMHEHUN 3TO-
ro ycrnoBsusi MOryT ObITb UCNONbL30BaHbLI NPOLEAYPbI, n3noxeHHslie B FTOCT P CO 5725-6.

8.4 ATOMHO-abCOpPOLIMOHHON METO4 U3MEPEHUI MAacCOBOM A0SNN HUKENA

8.4.1 CpeacTBa U3MepeHuin, BCnoMmoratesribHbie YCTPONCTBA, MaTepuarbl, pacTBOPbI

Mpu BbLINOMHEHWUM U3MEPEHW NPUMEHSIOT Crneayllme cpeacTBa U3IMEPEHUW U BCNOMOraTenbHble
yCTpPOWCTBA:

- CNEKTPOMETP aTOMHO-a0COPOLUMOHHbIN, BKMOYAIOLLUIA MCTOYHUK M3MYYEHMA HA HUKEmNb ntoboro Tuna;

- KOMNpPeccop BO3AYLLUHbIN,

- auetuneH no NOCT 5457;

- nponaH-6ytaH no MOCT 20448;

- cTakaHbl B-1-200 TXC no MOCT 25336;

- NUNETKN HE HMKe 2-10 knacca TodHocTu no NOCT 29169 n NOCT 29227,

- konbbl MepHble 1-25-2, 1-50-2; 1-100-2; 1-200-2, 1-250-2, 1-1000-2, 2-200-2, 2-250-2, 2-500-2,
2-1000-2 no MOCT 1770;

- kon6bl KH-2-100-19/26 TXC, KH-2-250-19/26 TXC no MOCT 25336;

- BOPOHKM ANns dunbTpoBaHusa nabopatopHeie no MOCT 25336;

- CTeKIa 4YacoBble.

Mpu BLINOMHEHUN U3MEPEHNI NPUMEHSIIOT CrieayloLme MaTepuarnsl U pacTBOpbI:

- KNCroTy asoTHyto no MOCT 4461, pasbaeneHHyio 1:1, 1:9;

- kucnoty consinyto no MOCT 3118, pasbasneHHyto 1:1;

- meab no MOCT 859, pacTBOP MaccoBoit koHLeHTpaummu 100 r/am3: HaBecky meamn Maccoii 10 r pacTBo-
PAIIOT NPy HarpeBaHuu B 70 cm3 a30THOM KMCNOTbI, pasbaBneHHoit 1:1, 40 yAaneHns OKCUAOB a30Ta, OXnaxaa-
IOT U NMEPEHOCAT B MEPHYIO konby BMECTUMOCTbIO 100 cM3, JonuBaloT BOAOW A0 METKM;

- HuKenb no MOCT 849;

- pacTBOpPbI HUKENs M3BECTHOW KOHLIEHTpaLuK.

8.4.2 MeTtoa uamepeHum

MeToa 0CHOBaH Ha U3MEPEHUM aTOMHOTO NOTMOLLEHUS PE30HAHCHOW FIMHWUM HUKENS NPY BBEAESHWUW aHa-
nu3npyemMoro pacteopa B nnamsi aueTuneH-sBo3ayx unm nponaH-o6yTaH-so3ayx.

8.4.3 NogroroBka K BbINOSIHEHUIO U3MEPEHUIA

8.4.3.1 InA noCTpoEeHMA rpagyMpoBOYHOIO rpadymMka rotToBAT pacTBOPbI HUKENSA M3BECTHON KOHLEHTpaLUK.

Mpu NPUroTOBREHUM pacTBOpPa A MacCOBO# KOHLEHTPaLUMKU Hukens 1 mr/cM3 HaBecky HUKens Maccoi
1,0000 r pacTeopsioT Npu HarpeeaHuu B 10 — 20 cM® a30THOIi KMCNOTLI, pa3baBneHHol 1:1, BbINapMBaloT
[0 BNAXHbIX COMEN, OXNaXkaaloT, MOMELLAIoT B MEPHYIO konby BMecTUMocTbio 1000 cm3, nobasnsior 50 cm3
a30THOW KMCNOTLI, pasbaeneHHon 1:1, 4onuBalOT BOAOW 40 METKU U NEPEMELLMBAIOT.

Takon ke pactBop MOXeT ObiTb NpurotoBneH cneayowmm obpasom: 1,0000 r HuKens pacTBOpsIOT B
10 — 20 cm3 a30THOII KUCTOTbI, pasbaBneHHoN 1:1, M BbINAPMBAIOT PacTBOP 10 BNAXHbIX conei. 3artem 06-
pabarbiBaloT ocTarok ABa pa3a 10 — 15 cM3 COnsiHOI KUCNOTbI, pa3baBneHHoi 1:1, KaKAbI pa3 Bbinapyusas
00 BnaxHbIx conen. Oxnaxaatot, 0CTaTok pacTBopsiioT B 50 cM® COMSsIHOI KUCNOTbI, pa3baBneHHoii 1:1, nome-
LLIAIOT B MEPHYIO Konby BMeCTMMOCTbio 1000 cm3, AonuBaloT BOAOI 10 METKN U NepeMeLLMBAIOT.

Mpu npuroToBnexun pacrteopa b MaccoBoii koHUeHTpaumm Hukens 0,1 mr/cm® 10 cm® pactBopa A no-
MELLAIoT B MEPHYIO KOOy BMECTUMOCTbIO 100 cM3, JONUBAIOT 10 METKM COMSIHON (UMM a30THOM KUCHOTOM),
pasbasneHHOi 1:9,  nepemMeLUMBalOT.

8.4.3.2 [NocTpoeHue rpagyupoBO4HOro rpacumka

B psig MepHbIX kon6 BmecTuMocTbio 100 cm3 kakaas nomewator pacteop b unm A B Takom obbeme,
4yT0OBI COBNIOAANACH NMMHENHOCTL rPaAyMPOBOYHLIX rPadPUKOB B UHTEPBANe onpeaensieMbiX MacCOBbIX 10N
HUKEeNs, A0NMBAIOT A0 METKM CONSIHOM (MNK a30THOM KUCNOTON), pasbaBneHHoN 1:9, U nepeMeLLInBaIoT.

[Ons nocTpoeHnsa rpagyMpoBOYHOrO rpachuka Aonyckaercs UCnonb3oBaTb 3—7 rpagyMpoBOYHbIX pac-
TBOPOB, HO HEe MeHee 3.

B rpaayMpoBOYHbLIE PACcTBOPLI NpUAMBaIoT no 10 cM pacTBOpa Mean MaccoBoW koHLEHTpaLwm 100 r/am3
(ANs BblipaBHMBaHUA COAEPKAHNA MeaN B FPaayuMpPOBOYHbLIX U UCXOAHbIX PACTBOPAX).

8.4.4 BbinonHeHue usmepeHun

8.4.4.1 Obwwme TpeboBaHNA K METOAAM U3MEPeHUI U TpeboBaHUs BE30MacHOCTU NPU BbINOMHEHUN U3-
MepPEeHUit — B COOTBETCTBUM C pasnenom 4.
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8.4.4.2 Tpu onpeaeneHnn HUKeNsA B a30THOKUCIOM PacTBOpe HaBECKY YEPHOBOW Meau Maccoit ot 0,5 1o
1,0 r NOMELLAIOT B KOHMYECKYIO KONOY BMECTUMOCThIO 100 cm3 1 pacTBOpAIOT Npu Harpesanun B 10 — 15 cm3
a30THOM kucnoTel. Ecnn nocne pactsopeHns Meamn octancs HepacTBOPUMBI OCTaTOK YEPHOro LBeTa, K pac-
TBOPY NPUNMBAIOT OT 1 10 2 cM3 CONAHOI KUCNOTBI, YNap1BAIOT 10 BNAXHbIX CONEl, OXNaXnaaroT, NpUnu1eatoT
oT 10 A0 20 cm3 BoAKI M KUNATAT A0 PACTBOPEHUA coneit. Mocne oXnaKaeHUs1 PACTBOP NEPEHOCST B MEPHYIO
kon6y BMecTUMOCTbio 100 unu 200, unm 500 om® (B 3aBUCMMOCTU OT MacCCbl HUKENsI), 4ONUBAIOT BOAOW A0
METKM, NEPEMELLUBALOT.

8.4.4.3 lNpu onpeaeneHnn HUKenNsi B CONMAHOKUCIIOM pacTBOpe HAaBECKY YEPHOBOW Meaun maccoii ot 0,5
A0 1,0 r NOMELLAoT B KOHMYECKYIO konBy BMecTUMOCTbIO 100 cM3, npunusatot 20 cM3 cmecH a3oTHOI U Co-
NAHOW KMCNOT (B COOTHOLLEHUM 3:1), HAKPLIBAKOT YACOBLIM CTEKIIOM (KPBILLKOM) U PACTBOPAIOT NPU YMEPEHHOM
HarpeBaHuu B TeveHne 30 — 40 MuH, 3aTem CTEKNO (KPbILLKY) CHUMAaIOT, 0OMbIBAIOT BOAOI Haa KonGoii 1 Bbl-
napusaloT pacTeop A0 BNAKHbIX coneii. Cony pacTBOPSIIOT NPW HarpeBaHun B 5 — 10 cM® ConsHOM KUCROTHI,
pasbasneHHoI 1:1, 0XNaXaaLoT, NOMELLAIOT B MEPHYIO KONBy BMecTUMocTbio 100 unu 200, unu 500 cm3, go-
NMBAIOT BOAOW 10 METKM U NepeMeLUnBaloT.

8.4.4.4 MNMonyyeHHble pacTeopbl N0 8.4.4.2 1 8.4.4.3 pacnbinsaioT B NIaMEHU aLETUNEH-BO3AYX UK NPO-
naH-6yTaH-BO34yX U PEFMCTPUPYIOT MOIMOLLEHUE NpU AfnHE BOMnHbI 232,0 unu 352,4 HMm.

YcnoBus usmepeHusi noabupatot B COOTBETCTBUM C UCMOSIb3yEMbIM NPUGOPOM.

ABCOpOLMIO KaXAOro pacTBoOpa U3MEPAIOT He MEHEee ABYX pa3 U Ans pacyeta 6epyT cpegHeapudmeTu-
yeckoe 3HayeHue. Npu CMeHe pacTBOPOB CUCTEMY pacrbIfieHUs NPOMbIBAIOT BOAON A0 NOMyYEHUS HYNeBoro
nokasaHua npubopa. PeKkOMEHAOBAHHOE MaKCUManbHOE 3HavyeHue usmepsemol abcopbumum — npuMepHo
0,5 eaunuy. B cnyyae HeoBx0AMMOCTU ANS YMEHbLUEHUS €€ 3Ha4YeHuUsl JoNycKkaeTcsl NPOBOAUTL M3MEPEHUN
npu MEHee YyBCTBUTENMbLHON ANWHE BOMHbI UMK Pa3BOPAYMBATL FOPENKY.

Maccy Hukensa onpeaensiot No rpagympoBOHHOMY rpaduky.

8.4.4.5 [lonyckaeTca UCMOnNb30BaHUE SNEKTPONUTA Nocne BbiageneHus meam no 5.6.2.

[Ans aToro 4YacTb anekTponuta (B 3aBUCUMOCTU OT MAaCCOBOM AONN HUKENS) MOMELLAIOT B MEPHYIO KOnby
BMECTUMOCTbIO 100 cM3, 10BOAAT BOAOI A0 METKM U M3MEPSIOT NOMOLLUEHWE NPU ANMWHE BOMHbI 232,0 unu
352,4 HM B NnaMeHun aueTUneH-Bo3ayx unu nponaxH-bytaH-so3ayx.

8.4.5 O6paboTka pe3ynbLTaToB U3MEPEHUN

8.4.5.1 Maccosyto gonto Hukena X, %, BblumMcnsior no opmyne

mV100
X = W , (8)
rae m; — Macca HUKens, HaiaeHHas no rpaaympoBOYHOMY rpadpuky, mr;
V — BMECTUMOCTb MEpHOIi Konbbl, CM3;
V, — o00beM anukeoTkl pacTeopa, om3;
m — Macca HaBeCku YepHOBOW Meau, T;
1000 — KO9(hPUUMEHT NnepecyeTa MUIINIMIPAMMOB B FPaMMbl.

8.4.5.2 3a pesynsraT M3MEpeHuin NPMHUMAIOT cpeaHeapudMETUYECKOE 3HAYEHME ABYX napannenbHbiX
onpeaeneHvuin npu ycrosuu, YTO abCOMIOTHAsA Pa3HOCTb MeXAYy HUMMU B YCMOBUSIX MOBTOPSIEMOCTN HE Npe-
BbILLAET 3Ha4YeHuin (Npu JoBepuTenbHON BepossiTHOCTM P = 0,95) npeaena noBTOPSIEMOCTU 7, NPUBEAEHHBIX B
Tabnuue 4.

Ecnu pacxoxgeHue mexay pesynsrataMmu napannenbHbiX OnpeieneHuit NpeBbILaeT 3HaueHue npeae-
na noBTOPSAEMOCTH, BbINOMHAIOT Npoueaypsbl, n3noxeHHole B FTOCT P UCO 5725-6 (nognyHKT 5.2.2.1).

8.4.5.3 PacxoxaeHus Mexay pesynsraramu U3MepeHuit, Mony4yeHHbLIMU B AByX naboparopusix, He AOmkK-
Hbl NPEBbILIATL 3HAYEHWI Npeaena BOCNPOM3BOAUMOCTH, NPUBEAEHHbIX B Tabnuue 4. B aTom cnyyae 3a OKOH-
YyaTenbHbI pe3ynsTaT MOXET ObITb MPUHATO UX cpeaHeapudMeTnyeckoe 3Ha4yeHmne. Mpu HEBLINOMHEHNU 3TO-
ro ycroBusi MOryT 6bITb UCNONbL30BaHbI NPOLEAYPbI, M3NoXeHHble B FOCT P UCO 5725-6.

9 MeToObl U3MEPEHUI MacCOBLIX AONeN 3050Ta U cepedpa

9.1 O6nacTb NnpUMeHeHun

B HacrosiLem pasagene yctaHOBIEHbI METOAbI U3MEPEHWIA MAcCOBbLIX Aoneli 3onota u cepebpa: npo-
GupHO-rpaBUMETPUYECKUI A — MpKU MaccoBoi gone 3omnota ot 0,5 ao 500,0 r/r u maccosoli agone cepebpa ot
10 no 10000 r/1, atoMHO-abcopbLMOHHBIA — NpU MaccoBoi gone 3onota ot 10 ao 300 r/T u maccoBoit gone
cepebpa ot 100 go 4000 r/T.
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9.2 Tpe6oBaHUsA K NOrPeWwHOCTN N3MEPEHUN

MorpelwHOCTb U3MEPEHUn MaCcCOBbLIX A0ONEN 30Mn0Ta u cepebpa, 3HaueHUs Npeaenos NOBTOPAEMOCTU U
BOCNPOM3BOAUMOCTH ANs OBEPUTENBHON BEPOATHOCTU P = 0,95 0MXKHbI COOTBETCTBOBATb 3HAYEHUAM, NPU-
BeAeHHbIM B Tabnuuyax 5 u 6.

Tabnuya 5 B rpamMmax Ha TOHHY
Mpegen
[nanasoH u3MepeHuii MaccoBoi 4omnm XapakTepucTuka norpeLsHocTu
301101 U3MepeHuii £ A nosTrc>(|I)7;|=e|\3n;>cm BOCTPOUSBOAUMOCTH R

Or 0,5 po 1,0 Bkntou. 0,4 0,3 0,5

Ce. 1,0 » 25 » 0,7 0,6 1,0

» 25 » 40 » 0,9 0,8 1,3

» 40 » 60 » 1.1 0,9 1,6

» 6,0 » 90 » 1,2 1,0 1,7

» 90 » 140 » 1,4 1,2 2,0

» 140 » 200 » 1,6 1,4 2,2

» 20,0 » 250 » 1,6 1,6 2,3

» 250 » 300 » 1,8 1,8 2,5

» 30,0 » 350 » 2,0 2,0 2,8

» 350 » 40,0 » 2,2 2,2 3,1

» 400 » 450 » 2,4 2,4 3,4

» 450 » 550 » 2,5 2,6 3,6

» 550 » 700 » 2,8 2,8 3,9

» 700 » 850 » 3,0 3.1 4,3

» 850 » 1000 » 3,4 3,4 4,8

» 100,0 » 1150 » 3,7 3,7 52

» 1150 » 1300 » 4,0 4.0 56

» 130,0 » 150,0 » 4,5 4,5 6,3

» 150,0 » 180,0 » 50 50 7,0

» 180,0 » 2250 » 55 55 7.7

» 2250 » 2750 » 8,0 6,0 8,4

» 2750 » 340,0 » 6,4 6,5 9,1

» 3400 » 4000 » 7,0 7,0 98

» 400,0 » 450,0 » 7,4 75 10,5

» 450,0 » 5000 » 8,0 8,0 11,2

» 500,0 9,9 10,0 14,0

Tabnuuya 6 B rpammax Ha TOHHY
[JnanasoH n3MepeHuin MaccoBoil XapaKTepucTuka norpeLuHocTy Mpepen
Aonw cepebpa M3IMEPEHUN £ A noBTOpAeMocTH r (n = 3) BOCNPOW3BOAMMOCTU R

Ot 10 pgo 20 BkntoM. 5 4 7

Ce.20 » 50 » 9 8 13

» 50 » 100 » 19 16 27

» 100 » 200 » 24 20 34

» 200 » 300 » 26 22 37
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OxoH4aHUe mabnuupi 6 B rpaMmax Ha TOHHY
[nanasoH UsMepeHNit MaccoBoi XapaKTepucTuKa MorpeLLHOCTy Mpenen
Aonm cepebpa vsMepeHuit £ A nosTopsiemMocT r (n = 3) BocrnpoussogumocTn R
C. 300 po 400 Bkutod. 28 24 40
» 400 » 500 » 31 26 44
» 500 » 600 » 33 28 47
» 600 » 700 » 35 30 50
» 700 » 800 » 39 33 55
» 800 » 900 » 42 36 60
» 900 » 1000 » 46 39 65
» 1000 » 1100 » 50 42 70
» 1100 » 1200 » 53 45 75
» 1200 » 1300 » 57 48 80
» 1300 » 1400 » 60 51 85
» 1400 » 1500 » 63 54 89
» 1500 » 1600 » 64 57 91
» 1600 » 1700 » 66 60 93
» 1700 » 1800 » 67 63 95
» 1800 » 1900 » 68 66 96
» 1900 » 2000 » 69 69 97
» 2000 » 2100 » 72 72 102
» 2100 » 2200 » 74 74 104
» 2200 » 2300 » 76 76 107
» 2300 » 2400 » 78 78 110
» 2400 » 2500 » 80 80 113
» 2500 » 2700 » 82 82 116
» 2700 » 2900 » 84 84 119
» 2900 » 3100 » 86 86 122
» 3100 » 3300 » 88 88 124
» 3300 » 3500 » 90 90 127
» 3500 » 3700 » 95 95 134
» 3700 » 4000 » 100 100 141
» 4000 » 5000 » 130 130 184
» 5000 » 6000 » 155 155 219
» 6000 » 7000 » 170 170 240
» 7000 » 10000 » 185 185 261
» 10000 210 210 297

9.3 MpoOSupHoO-rpaBUMETPUYECKUIN METOO U3MEPEHUI MACCOBbIX AOrIen cepedpa u 3onora

9.3.1 CpencrTea usMepeHui, BcnomoratesibHble yCTPOWCTBA, MaTe puarsbl, pacTBOpPbI
Mpu BLINONHEHUWU W3MEPEHUN MPUMEHAIOT Cneaylowme cpeactsa USMEPEHUt U BCMNOMOraTenbHbIe
yCTpOKICTBA:
- nevb MydenbHyo (MNaBuMbHYI0) C TEPMOPErynaToOpoM, oBecnevmBaloLLyo TeMneparypy Harpeesa Ao
1000 °C;
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- Nneyb KYNensiunoHHyIo ¢ Temneparypon Harpesa a4o 1000 °C;

- NIIATY SNEKTPUHECKYIO C 3aKPbITLIM HArpeBaTesibHbIM 9NeMEHTOM, 0BecneunBaloLLyio TeMneparypy Ha-
rpesa 4o 350 °C;

- U3NOXHULY YYTYHHYIO UNU CTasbHYIO;

- BeCbl nabopartopHbie cneuuanbHoro knacca To4Hoctu no MOCT P 53228 ¢ auckpetHocTbio 0,0001,
0,00001, 0,000001 r;

- MONOTOK M HAaKOBArbHIO CTafnbHbIE ANA 0TOMBKU CBMHLIOBOFO CMaea;

- MOMOTOK M HAKOBArbHIO CTaMnbHbIE WMGOBAHHLIE AT PACKOBKM KOPOIMbLKOB,

- WMnubl Ans wep6epos;

- LMNUbl AN Kanenei;

- Turnmu papdoposble rnasyposaHHble no NOCT 9147,

- wepbepbl BHYTPeHHUM auametpom ot 50 go 60 MM, BbicoTol OT 23 Ao 35 mm (npu HeobxoauMocTu
npeaBapuTenbHO MasypoBaHHbIE);

- Kanenu MarHe3uToBble, NPUTOTOBIIEHHbIE U3 CMECK, CcocTosALLEN M3 85 % nopoLuka NepuKNasoBoro no
FOCT 10360 mapok MM 88 = MM 91, MMNTU 92 (unu Apyrmx HOPMAaTUBHLIX JOKYMEHTOB) UITM NMOPOLLKA Mar-
He3uToBoro no MOCT 4689 u 15 % noptnanauementa no MOCT 10178 mapku He Hwke 400 (M3MeNbYEHHbIX A0
pa3mepa Jactuu, npoxoasaLmx yepes cuto ¢ cetkon 0,071 no NOCT 6613) c nobaenenuem 10 % Boabl. MNepen,
ynotpetneHmem kanenu AomkHbl ObiTb BbICYLLEHbDI.

MpuMeyaHuKe— [onyckaeTcs U3roTOBNEHUE Kamnesiel ApYroro coctasa, obecrneqnsatoux NpoBeeHue name-
PEHUIA C YCTAaHORMEHHOI NMOTPELLHOCTLHO,

- konbbl KH-2-750-29/32 TXC no MOCT 25336;

- cTakaHbl B-1-800 TXC, B-1-1000 TXC no FOCT 25336;

- BOpoHkn B-100-150 XC, B-150-230 XC no MOCT 25336.

Mpu BbINOSTHEHUW U3MEPEHUII NPUMEHSIOT CNeayloWmne maTepuarnsl U pacTBOpbI:

- KUCNOTY a3oTHyto no NOCT 4461, pasz6asneHnyio 1:1, 1:3, 1:4, 1:7, (NpOBEPEHHYIO HA OTCYTCTBUE XI10-
pWA MOHOB C PaCTBOPOM a30THOKUCNOro cepebpa. Ecnu oGHapyxeH Xnopuz UOH, TO KUCNOTY NEePEroHSIOT);

- KUCNoTy cepHyto no FOCT 4204;

- cBuHey no FOCT 3778 vnu gpyruM HOPMaTUBHbLIM AOKYMEHTaM;

- coay kanbuuHupoBaHHyto no MOCT 5100;

- KBapL Unu CTEKIO U3MESIbYEHHOE;

- WMXTY Ans wepbepHoii NnaBku, COCTOSALLYIO M3 ABYX BECOBbIX YaCTEN MPOKANEHHOW Oypbl U O HOW
BECOBOM YacTu coabl. Ha 10 kr wmxrbl 406aBRAIOT 3 Kr KBapLa UM n3mMens4eHHoro ctekna. Ha ogHy HaBecky
aHanuaupyemoin npobel pacxoaytoT OT 6 40 8 I WKXTb;

- PONbry CBMHUOBYO TONWMHOI oT 0,1 o 0,3 MM, M3roTOBNEHHYIO U3 cBuHUa no MOCT 3778 (unu apy-
rMM HOPMAaTWUBHbIM JOKYMEHTaM);

-30n0t1o no MOCT 6835 unu apyrum HOPMaTUBHLIM JOKYMEHTaM,

- cepebpo no FOCT 6836 nnu gpyruM HOPMaTUBHbLIM AOKYMEHTaM;

- pryTb (1) asoTHOKMCHyio o FOCT 4520, pacTBOp MaccoBOii KOHLEHTpaLun 26 r/ams;

- HaTpwit xTopucTbii no FTOCT 4233 1 pacTBOP MAccoBOW KOHLEHTpaumm 20 r/am3;

- Bypy no MOCT 8429 (npokaneHHyto);

- cBuHel, (1) ykcycHokucnblii 3-BoaHeii no MTOCT 1027, pacTBOp MaccoBomn KOHUEHTpauuu 200 r/am3;

- BOAY AauctunnupoBaHHyto no MOCT 6709;

- uneTPLl 06€330MEHHbIE N0 [2] MNK aHanoruyHbIe;

- Bymary counerposanbHyto no FOCT 12026, mapok ¢, C.

9.3.2 MeTtoa uamepeHum

MeToa OCHOBaH Ha U3MEPEHUN MACChl 30510TO-CEPEBPSAHOrO KOPONbKa, NOMY4YEHHOrO Nnocne wepotepHon
NNaBKky U KynensumMm CBUHLOBOTO CMaBa.

9.3.3 BbINONHeHne n3amepeHun

9.3.3.1 O6ume TpeboBaHUA K METOgAM M3MEpPEHUI 1 TpeboBaHnsA 6e30MacHOCTU NPU BbINMOMHEHUN W3-
MEpPEHUI i — B COOTBETCTBUM C pas3fenoMm 4.

9.3.3.2 HaBecky 4epHOBOI meaun maccoii 25,00 unu 50,00 r nomeLatotT B KOHUYECKYIO Konby unu cra-
KaH BMECTUMOCTbIO 750 cm3 (800 cm3), npunmsaiot ot 30 a0 35 cm3 Boabl 1 oT 10 Ao 20 cm3 a30THOKMCROIA
PTYTH, NepeMeLLUBaloT A0 NOMHON amManbramMaumu Bcen CTpyxkn meau. 3arem B konby npunusatot ot 100 go
125 cm3 cepHOIt KMCIOTbI, NPU HEOBXOAUMOCTH 3aKPLIBAIOT KONBY CTEKNOM (KPbILLKOI) U HArPEBaKT He MeHee
2 4 10 pacTBOPeHUsi HaBecku meau. Ecnu LBeT pacTBopa M3MEHWUNCA M3 TEMHO-3EMEHOro B CBETNO-ronyboi,
TO pacTBOpPEHME 3aKOHYeHO. PacTeop oxnaxaatot, pasbaensior Bogoi Ao 500 om3 1 nepemeLLnBaloT o pac-
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TBOPEHWA CEePHOKMCION Meaun. Harpesalor 4o kunenns u npunueaiot ot 10 o 30 cm3 pacTBopa XNOpUCTOro
HaTpus 1 oT 1 4o 10 cM3 pacTBOpa YKCYCHOKMCIIOTO pacTBopa CBMHLA, KUNSTST pacTeop B TedeHue 5 — 10
MUH, OXJ1aXK4al0T N OCTaBNAIOT 40 Koarynsuuu ocagka.

PactBop hunbsTpyloT Yepes ABOMHOMN hUNbTP «6enany Unum «CUHAN NEeHTa», B KOHYC KOTOPOro BROXEHO
HEMHOTO hUNLTPOOYMAaXKHOW MacChl, OOMBLIBAIOT CTEHKU KONObI (CTakaHa) BOAOW, yAansaOT OCTaTKU ocajka
KYCOYKOM (punsTpa u NpMCOEAMHSIIOT 3TOT KYCOYEK K OCHOBHOMY OCaaKy Ha chunstpe n NpoMbIBaIOT 0Caf ok
Ha uneTpe n PUNLTP MHOrOKPaTHO ropsiYer BOAOW A0 yaaneHus CepHOKUCNON meamn ¢ punbrpa. dunerpar
orbpacbiBaloT.

PuneTp ¢ 0CAAKOM NEPEHOCAT B LLepOep, BLICYLLMBAIOT, NOMELLAIOT B My(DENbHYIO NeYb, BbICYLUMBAIOT
u CxuraloT npu Temneparype ot 400 °C go 500 °C, ans yepHoBon meau mapok MY3 — MU6 ¢ noBbILLEHHbIM
coaepxaHuem NpUMecen BbilieykasaHHyIo onepauuio crneayet nposoauTb npu Temnepatype 600 °C. 3arem B
wepbep aodasnaAlT 30 r CBUHLA, LUMXTY ANA WwepOepHOl NNaBkuM, NOMELWALOT B MydenbHYI0 NeYb, HarpeTyio
ao temnepatypbl oT 950 °C no 1000 °C. lNnaBky nepBoHa4YanbHO BeAYT NPU 3aKPbLITON ABepue (3aCnOoHKe)
MycernbHOI Nevn A0 NOMHOro pacnnasneHns Npobbl M NOABNEHUA «rnasa» CBUHUA. 3aTem aBepLy (3aCnoHKY)
MyDenbHOM Nevn NpM HeoOXO0AUMOCTU OTKPBLIBAIOT M NPOAOMKAIOT NPOLECC OKUCAIEHUA U LLAKOBaHUA Npu
Temneparype He Huxe 950 °C 40 NMOMHOro 3akpbiTUsi CBUHUOBOTO Onunka («rnasay) LWnakom.

Mocne aroro coaepxumoe LWwepbepa BbINMMBAIOT B U3NOXHULY, OXIIAXAAIOT U OTAENAIOT CNaB CBMHLA OT
wraka. Mpuaatot cnnasy opmy Kybuka, MOMELLAIOT €ro Ha Kanesnb, NpeABapUTenbHO HArpeTyio A0 Temnepa-
Typbl 0T 950 °C go 980 °C, v BbiAEPXMBAIOT NPU 3aKPLITOW ABepue (3acnoHke) MydenbHON neYn B TeueHue
5 — 10 muH. Janee npoBOAAT KynenupoBaHWe NpU OTKPbITON ABepue (3acnoHke) B TeyeHue 15 — 20 muH.
Temneparypa npu 3TOM A0MkHa ObiTb He HWke 950 °C. Koraa konu4yecTBO CBMHLA OCTAHETCA HEe3HAYUTENb-
HbIM, TEMNepaTypy noebiwaot 40 980 °C. B kOHUE KynenupoBaHusa npoucxoaut 6nukosaHue, a 3aTeM noteM-
HeHWe u 3aTBepaeHne 30M0TO-cepebpPAHOro KOponbKa.

3areM Kanenb U3BneKaT U3 MydenbHO| NeYmn, OXNaxaalT, O4ULLAIOT KOPONeK OT NPUCTaBLUMX YaCTu-
Yyek Kanenu, pacnsoWmMBaOT Ha HaKoBasibHE B MITACTMHKY, KOTOPYIO 3aTeéM B3BeLumBaloT. [ony4yeHHas macca
COCTaBMAET CyMMY 30M10Ta u cepebpa (msy).

[MnacTuHky noMmewyatoT B hapdopoBbIi TUrenb, Kyaa NpeaBapuTenbHO HAaNUBAKOT Ha 2/3 BbICOTbLI TUIMIA
a30THOM KUCNOTbI, pazbaBneHHou 1:4 unu 1:7, HarpeTon Ao Temnepatypbl o1 70 °C ao 90 °C. Turenb HarpeBa-
10T B Te4eHue 15 — 20 muH (m3beras kuneHus KMCnoTel) A0 06pa3oBaHUA 30N0TOI KOPTOYKM TEMHOTO LBETA.
PacTteop cnvBaloT AekaHTauuen, NpUnMBaioT a3oTHYIO KUCNOTY, pa3baBneHHyio 1:1, u HarpeBaloT B TeYeHUe
15 — 20 MuH.

Mpu cooTHoLIeHUM 30110Ta Kk cepebpy 6onee 1:6 NPUMEHSIIOT a30THYIO KUCIOTY, pa3baBneHHyo 1:4 unu
1:7; npu COOTHOLUEHUN MeHee 1:6 pacTBOpeHne NPOBOAAT CHAayYana B a30THOM kucnorte, pazbaesneHHon 1:3, a
3ateM — B pasbasneHHoOn 1:1.

Mpu cooTHoLeHUn 3onota k cepebpy meHee 1:3 k Koponbky Ao6aBnsioT merannuyeckoe cepebpo B
Konu4yecTBe, Aalollem CooTHoLueHue 1:6. 3atem Koponek BMecTe ¢ cepebpoM 3aBOpPaYMBalOT B CBUHLIOBYIO
donbry Maccom ot 2 A0 3 r v NoMeLLAIoT B MydpenbHyIo neyb Ans KynenupoBaHus. [onyyeHHbIl 30n0To-cepe-
GpsHbIf Koponek 06pabaTbiBaloT a30THOW KUCNOTOM, KaK ONMUCAHO BbiLLE.

30M0TyI0 KOPTOUKY NPOMBIBAIOT TPU pasa AekaHTauuen ropsiyei BoAON, CyLuat, NPOKanuBaloT Npu TeM-
neparype ot 400 °C go 500 °C B TeueHue 3 — 5 MUH M nocne oxna)kaeHusi B3BeLUMBAIOT.

Maccy cepeGpa onpeaensaior no pasHoCTU MEXIY Macco KOposbka (/m3) U Maccoi sonora (m,).

OOHOBPEMEHHO C M3MEPEHUEM KaXaon cepnu Nnpob YepHOBOW Meau NPOBOASAT KOHTPOMbHLIA ONbIT AN
onpeaeneHus nonpaeku (aanee — nonpaskn KO) k pesynsraram U3MepeHui, UCTONb3ys ABE KOHTPOSMbHbIE
npo6bl (Npu coaepxxaHum cepebpa Boilie 200 r/T u npu nNobomM coaepxkaHuu 3onota). KOHTponbHyo npoby co-
CTaBNAIOT U3 30M0Ta U cepebpa, B3SATbIX B KONM4YECTBE, NPUONU3UTENLHO PABHOM COAEPXKAHUIO KOMIMOHEHTOB
B aHanu3upyembix npobax, U NPOBOASAT Yepe3 BCE CTaauu U3MEepEeHUii, HaYMHas ¢ npouecca wepbepoBaHus.
PasmellyeHne KOHTpOnbHbIX NPO6 — B HA4Yane U B KOHLE cepumn Npob YepHOBON MeaM.

Pesynbrar nonpasku KO ans 3onorta (cepebpa) onpeaensior, Kak cpeaHeapudMeTUIecKkoe 3Ha4YeHue
ABYX MOSYYEHHBIX PE3YNLTATOB U3MEPEHUN KOHTPOMbHLIX NPO6 U YYUTLIBAIOT C COOTBETCTBYIOLLUM 3HAKOM
npu pacqerax pe3ynsratoB M3aMepeHUit NpoGbl YePHOBOM MeaU.

MpumeuvaHus

1 Cepus Npo6 — 310 KONUYECTBO NpO6, NPOaHAaNU3UPOBaHHOE B YCIOBUAX NoBTOpsieMocTH (6e3 naMeHeHns nabo-
paTopuu, obopyaoBaHus, oneparopa).

2 [onyckaetca U3MeHATb (YBennumBaTh) NEPUOAUYHOCTL onpeaeneHus nonpasku KO ans sonota u cepebpa Ha
OCHOBaHUW CTaTUCTUYECKUX AaHHBIX 0 cTabunbHocTh nonpasku KO Ha onpefeneHue MaccoBbixX Aoneit 3onoTa n cepebpa.

3 MNpu onpeaenexnun nonpasku KO Ans 30n0Ta U cepebpa KOHTPOIbHEIA ONbIT C KaXaoi cepueit Npob Ans BHeCEHNS
NonNpaBKKN Ha 3arpsi3HEHNe peakTUBOB JparoLeHHbIMU MeTannamMm He NpoBOAAT.
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9.3.4 O6paboTka pe3ynLTaToB U3MEPEHUN
9.3.4.1 Maccosylo gonto 3onota X, r/T, BbiMMCNSIOT N0 hopmyne

_ (myrm)i000
x = (N0 )
rae m; — Macca 30norva, mr;
m, — nonpaska KOHTPOMNbHOro onbiTa Ansa 3onoTa npn NPoBeAeHNN U3MepeHna KOHTPOMbLHOW NPo6bl, Mr;
m — Macca HaBeCKku YepHOBON Meau, T.

Maccosyio gonio cepe6pa X, r/T, BLIMUCAAIOT No chopmyne

(m3—mq+my4)1000

X = - , (10)
rae m; — Macca CymMbl 30M0Ta U cepebpa, Mr;
m; — Macca 30n0Ta, Mr;
m, — TONPaBKa KOHTPOMLHOIO OMbITA A cepebpa Nnpy NPOBEAEHUN U3MEPEHUS KOHTPOSIbHOM NPOBLI, MT;
m — Macca HaBeCKU YepHOBOI Meaw, T.

9.3.4.2 3a pesynsTaT U3MEpeHni NPUHUMAIOT cpeaHeapudMETUYECKOE 3HAaYEeHNE TPEX NapannenbHbIX
onpeaeneHunii Npu yCnoBuu, YTo pasHOCTb MeXAY HanbonNbLUMM U HAMMEHBLUMM pesyrnbTataMm B YCROBUSIX NO-
BTOPSIEMOCTU NPU 4OBEPUTENLHON BepoATHOCTU P = 0,95 He npeBsbIWaeT 3Ha4YeHuii npeaena NnoBTopsaeMocTH
r, npuBeAeHHbIX B Tabnuuax 5 un 6.

Ecnun pacxoxgeHune mexay HanbonbluM U HAMMEHbLUMM pe3ynbTaTaMu napannenbHbiX onpeaeneHun
NPEeBbLILLAET 3HAYEHWE Npeaena NoBTOPAEMOCTH, BbIMOMHAT Npoueaypbl, usnoxeHHsie B FOCT P UCO 5725-6
(noanyHkT 5.2.2.1).

9.3.4.3 PacxoxaeHus mexay pesynsrataMmu usMepeHui, Nony4eHHbIMU B AByX nlaboparopusix, He AOMmk-
Hbl NPEBbILLATL 3HAYEHMI Npeaena BOCNPOU3BOANMOCTH, NPUBEAEHHBIX B Tabnuuax 5 n 6. B aTtom cnyyae 3a
OKOHYaTenbHbIN Pe3ynbTat MOXET ObITb NPUHATO UX cpeaHeapudmMeTUieckoe 3HadeHne. MNMpu HEBbINOMHEHUN
3TOr0 yCnoBus MOryT ObITb UCMNOMb30BaHbI Npoueaypbl, n3noxeHHole B FOCT P UCO 5725-6.

9.4 ATOMH0-aGCOPOLMOHHON MeTO M3MepPEeHUI MacCoBbIX AONen 30510Ta U cepebpa

9.4.1 CpeacTtea usmepeHuin, BCnomoraTesibHble yCTPOMCTBA, MaTtepuarsibl, pacTBOpPbI

Mpu BbLINOMHEHWM U3MEPEHUI NPUMEHSOT Crneaylolme cpeacTBa U3MEPEHUNW M BCMNOMOraTernbHbIe
yCTpOMICTBA:

- CNEKTPOMETP aTOMHO-abCOPOLIMOHHBIN C NNAMEHHBIM aTOMU3aTOPOM M UCTOYHUKOM U3NYYEHUSA HA 30-
10TO 1 cepebpo;

- KOMNPECCOP BO3AYLUHbIN;

- neyb MydhenbHY0 C TEPMOPErynaTopomM, obecneunBaloLLyto Temneparypy Harpeea 1050 °C;

- BeCbl NabopatopHble cneunansHoro knacca TodHoctn no NOCT P 53228 ¢ guckpetHocTbio 0,0001 r;

- auetuneH no NOCT 5457;

- nponaH-6ytaH no FOCT 20448;

-Turnu papdoposbie no NOCT 9147,

- kon6bl KH-2-100-19/26 TXC, KH-2-250-19/26 TXC no MOCT 25336;

- cTakaHsl B-1-100 TXC, B-1-400 TXC no MOCT 25336;

- konbbl MepHble 1-100-2, 1-200-2, 1-1000-2, 2-25-2 no MOCT 1770;

- NMANETKU HE HWxke 2-ro knacca TodHocTn no FOCT 29169 u FOCT 29227.

Mpu BbINOMHEHUW U3MEPEHUI NPUMEHSIOT CreayloLMe maTepuansl, pacTBopbl:

- KUCNOTY a30THYt0 no MOCT 4461 (NpoBEPEHHYIO HA OTCYTCTBUE XNOPUA MOHA C paCTBOPOM a30THOKUC-
noro cepebpa), pasbaeneHHyio 1:6;

- kucnoTy consHyio no MOCT 3118, pasbaenexHyio 2:3 u 1:4, u pacTBOPbl MONAPHBLIX KOHLEHTpauui 2 1
6 Monb/ame;

- CMECb COSSIHOM 1 a30THOM KUCMOT B COOTHOLLUEHUM 3:1;

- kucnoty 6pomuctoBogopogHyto no MOCT 2062;

- CMeCb a30THON U 6pPOMUCTOBOAOPOAHON KUCIOT B COOTHOLLUEHUM 1:1;

- 6pom no MOCT 4109;

- HaTpum xnopuctein no NOCT 4233;
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- meab no MOCT 859, pacTBOp MaccoBoM KOHUEeHTpauuum 0,2 r/am3 B pacTBope CONAHOI KUCNOTHI MONSAP-
HOW KOHLUEHTpauuu 2 monb/am3;

- 30n010 no NOCT 6835 unn gpyrum HOPMaTUBHBLIM JOKYMEHTaM;

- pacTBOpbI 30110Ta U3BECTHOM KOHLIEHTPaLMK;

- cepebpo asotHokucnoe no MOCT 1277, pacTtBop MaccoBoW KOHLUEHTpauuu 20 r/iam3;

- cepebpo no MOCT 6836 unu aApyruMm HOPMaTUBHbLIM AOKYMEHTaM;

- pacTBOpbI cepebpa M3BECTHOW KOHLIEHTPaLMK;

- BOAy AuctunnuposaHHyio no NOCT 6709;

- bunbTpbl 06€330MN€EHHBIE MO [2] UM AHANOTUYHbIE;

- bymary counsrpoBanbHyio no NOCT 12026, mapok @, $C.

9.4.2 MeToa namepeHnin

MeToa OCHOBaH Ha U3MEPEHUU aTOMHOTO MOTMOLLEHUS PE30HAHCHOW NIMHKUKM 30M0Ta NPU ANMHE BOIHbI
242 4 um n cepebpa npu AnuHe BONHbl 328,1 HM Npu BBEAEHUM aHANU3UPYEMOro pacreopa B nnams auetu-
NeH-BO3AyX unu nponaH-byraH-so3ayx.

9.4.3 MNoaroToBka K BbINOMHEHUIO U3MEPEHUIA

9.4.3.1 Npy NPUroTOBNEHMM PacTBOpa MeaU MaccoBOii KOHLEHTpauuu 0,2 r/am3 HaBecKy Mean Maccoi
40 T NOMELLAIOT B CTakaH BMeCTUMOCTbIO 400 cm3, npunueaiot 100 cM? a3oTHOII kucnoTsl. Mocne npekpate-
HWSt BYPHOI peaKLMu BbIAENEHNs1 OKCUAOB a30Ta K pacTeopy npunueaiot 100 cm3 cMecu a3oTHON 1 Bpomu-
CTOBOZAOPOAHOW KUCIOT B COOTHOLLUEHUM 1:1 unu aecsatb Kanesnb 6poma v Bbiaep>xuBaloT 6e3 HarpeBaHus oT
10 go 15 MuH. Ynapusaiot pactsop Ao o6bemMa oT 3 10 5 cm3, npunusaiot 30 cm3 consiHOM KMCNOTHI U CHOBA
BbINAPUBAIOT O BAAXHBIX coreii. [loMeLLaloT pacTBoOp B MEPHYIO KOOy BMECTUMOCTLIO 200 cm3, foBoasT a0
METKV PaCTBOPOM CONSIHOI KUGNOThI MOFSIPHONM KOHLIEHTPaLMKM 2 MONL/AMS 1 nepeMeLLmBaioT.

9.4.3.2 [Insi nOCTpPOEHUsI rpalyupoOBOYHOIO rpachuka rotoBAT pacTBOPbI 3010Ta M3BECTHON KOHLEHTpauuK.

lMpu NPUroTOBNEHNUN pacTBOpa A MaccOBOIi KOHLiEHTpaLmu 3onota 0,1 mr/cm® HaBecKy 3010Ta Maccoi
0,1000 r pacTBOPSIOT NPN HarpeBaHun B o6beme ot 10 40 15 cM3 cMecH CONAHOM U a30THOI KUCNOT, 106aB-
nawt 0,1 r XNOPUCTOro HaTpus, ot 2 4o 3 cM3 ConsiHOI KMCHOTbI U BbINAPUBAIOT A0 BRAXHbIX conei. Mocne
oxnaxxaeHns npunusatot ot 60 0 80 cM3 BOABI, NEPEHOCAT NONYYEHHBIN PACTBOP B MEPHYIO KONGY BMECTU-
MocTbto 1000 cm3, 10BOASAT 40 METKM COSSIHON KUCTOTOI, pasbasneHHow 2:3, u nepemeLunsaltorT.

Mpu npurotoBreHun pacteopa B MaccoBoit koHLEHTpaLuu 3onota 0,01 mr/cm® 10 cm3 pacTeopa A no-
MELLIAIOT B MEPHYIO Konby BMeCTUMOCTbI0 100 cM3, [ONMBAOT A0 METKU COMAHON KUCNOTON, pa3baBneHHOI
1:4, n nepemMeLLNBAIOT.

B cemMb MepHbIx kon6 BMecTuMocTbio100 oM Kkaaast nomewatot: 0; 0,5; 1,0; 3,0; 5,0; 10,0 n 30 cm3
pactBopa b u pacTBop Meau, B KONM4eCTBe, COOTBETCTBYIOLLEM B3ATOW HaBecke NpoObl, AONMUBAIOT 0 METKU
PaCTBOPOM COMSIHOI KMCIOThI 2 MOMb/CM3 1 nepemeLLnBaioT. Momny4eHHbIE pacTBoOpLl coaepxar 0; 0,05; 0,1;
0,3; 0,5; 1,0 u 3,0 mkr/cm® sonorTa.

MpuMeyaHue — KoHUEHTpaLMK rpaynpOBOYHEIX pacTBOPOB 30/10Ta HOCAT PEKOMeH/aTerbHbIi XapakTep 1
3aBWCAT OT XapaKTEPUCTUK UCMONb3YeMOoro aTOMHO-abCopBLYOHHOTO CNEKTPOMETPA, UHTepBana onpegensemMbiX KOHLEeH-

Tpauwit. ns nocTpoeHns rpagympoBo4HOro rpaduka AonyckaeTcs ucnonb3oBaTe 3 — 7 rpafyvpoBOYHbLIX PacTBOPOB, HO
He MeHee 3.

9.4.3.3 [Ina noCTpOEeHUs rpagyMpoBOMHOrO rpaduka roToBsT pacTBOPbI cepedpa M3BECTHOM KOHLIEHTpaUuMM.

Mpu NpuroToBneHuM pacteopa A MaccoBoill KOHLEHTpaLuu cepedpa 1 mr/cm3 HaBecky cepebpa Maccon
1,0000 r pacTBOpsAIOT Npu HarpeBaHun B 30 cm3 a30THOI KMCNOTbI. 3aTeM npunmeaioT 25 cm3 Boabl, ot 100
10 120 cm3 consHOI KMCMOTbI, MEPEHOCAT PACTBOP B MEPHYIO Konby BMECTUMOCTbIO 1000 cm3, gonusaioT 4o
METKWN PacTBOPOM CONSIHOI KUCNOTLI 6 MONL/AMS U NepemMeLLnBaloT.

Mpu npurotosneHun pacteopa B MaccoBoit koHLeHTpauun cepebpa 0,1 mr/cmd 10 cm3 pactsopa A
NOMELLAIOT B MEPHYIO KONOy BMECTMMOCTLI0 100 cm3, AONMBAIOT 40 METKM PAaCTBOPOM COMSIHOW KMCIOTb
2 Monb/aM3 1 nepemMeLLnBaloT.

B ceMb MepHbIx kon6 BMECTUMOCTbI0 100 cm3 kaaas NoMeLLaloT cooTBeTcTBEHHO: 1,5; 3,0; 5,0
7,0 u 10 cm3 pactsopa B; 2,0 n 4,0 cm3 pacteopa A n gONUBAIOT A0 METKM PacTBOPOM COSIAHOW KUCHOThI
2 MOnb/aM3 1 NEPEMELIMBAIOT.

[ns nocTpoeHuns rpaaympoBOYHOTO rpadpuka NpuroToBMNEHHbIE PACTBOPLI PACTLINAIOT B MaMeHn aLeTu-
NeH-BO3ayX, Unn nponaH-0yTaH-BO3ayX, Kak ykazaHo B 9.4.4.2

9.4.4 BoinonHeHue usme peHum

9.4.4.1 Obwpe TpeGoBaHNUA kK METOAAM M3MepeHUit  TpeboBaHua 6e30nNacHOCTU NPU BbINOMHEHUM W3-
MEPEHU i — B COOTBETCTBUU C pas3aeniom 4.
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9.4.4.2 HaBecky 4epHOBOM Meamn maccom oT 1 40 5 r (B 3aBMCMMOCTW OT MaccoBO# A0NM 30110Ta n cepebpa)
NOMELLAIOT B KOHUYECKYIO konBy BMECTMMOCTbIO 250 cm3, npunusaiot 30 cM3 cMecK CONsAHOI 1 a30THOI KUCHOT,
HaKpbIBaIOT KONOY NOKPOBHBIM CTEKINOM (KPblLLKOI) U OCTaBNSAOT 6€3 HarpeBaHusi 10 NpekpalleHnst 6ypHoW peak-
LMK BbIAEMNEHUA OKCMAOB a30Ta. 3aTeM pacTBOP HarpeBaloT U BbINApMBAIOT A0 BaXHbIX conen. Mpunusaiot ot
30 10 50 oM CONsAHONM KMCHOTHI MOMSIPHON  KOHLEHTpaLMel 2 Monb/AMS, HarpeBaloT 40 PacTBOPEeHUs coneit,
OXN@XAaI0T, NEPEHOCAT B MEPHYIO KONBY BMECTMMOCTBIO 100 ¢M3 1 AONMBAIOT 10 METKM 3TOV XKe KNCTOTO.

MonyyYeHHbIe pacTBOPbLI PACMLINAT B MAAMEHN aLETUNEH-BO3AYX UNW NponaH-byTaH-BO3ayX U peru-
CTPUPYIOT NOrMOLLEHWe Npu ANUHAX BOMH Ans 30nota — 242.8 HM u Ans cepebpa — 328,1 Hm.

Ycnosus usmepenus nogbupaiot B COOTBETCTBUM C MCNOMNb3yeMbIM NPUGOPOM.

Maccel 3onoTa u cepebpa onpefensioT no rpagyupoBOYHbIM rpacpukam.

ABcopbuuio kaXaoro pacTeopa U3MepsiloT He MeHee ABYX pa3s U ansA pacyeta bepyT cpegHeapudMeTu-
yeckoe 3HayeHue. Mpu cMeHe pacTBOPOB CUCTEMY PacrbINEHWS NPOMbIBALOT BOAOW A0 NOMyY€HUss HyNeBoro
nokasaHus npubopa. PekomMeHAOBaHHOE MakcUmanbHOe 3HayeHue usmepsieMoit abcopbumu — NpUMEPHO
0,5 eauHuu. B crnyyae Heob6x0aAMMOCTU ANA YMEHbLUEHUS ee 3Ha4YeHUs A0MNyCKaeTca NPOBOAUTb M3MEPEHUs
npu MeHee YyBCTBUTENbLHON ANMHE BOMHbI UMM pa3BOpavMBaTh rOPEnKy.

Mo HailgeHHoMy 3Ha4eHuo abcopbumum aHanuamMpyemoro pacteopa 3a BbldeTom abcopbuum pacteopa
KOHTPObHOrO OMbITa HAXOAAT CoAepXaHWe onpeaensaeMoro KOMMOHeHTa No rpagyupoBOYHOMY rpaduky.

9.4.5 O6paGoTKa pe3ynLTaTtoB U3MepeHui

9.4.5.1 Maccogy gonio 3onota unu cepebpa X, r/1, BbIMUCAAIOT No hopmMyne

X =m an
m
rae m; — MaccoBasi KOHUEHTPaLusi KOMINOHEHTA, HAaNAEHHAas MO rpaayMpPOBOMHOMY rpaciuky, MKr/cMS;
V' — BMECTUMOCTb MEPHOI KOMObl, cms;
m — mMacca HaBeCKU YepPHOBOW Meau, T.

9.4.5.2 3a pesynbrar usmMepeHuin NpUHUMaloT cpegHeapuPMETUYECKOE 3HAYEHUE TPeEX NapannesnbHbIX
onpeaeneHuii pu yCnoBuu, YTo PasHOCTb MEXAY HambonbLUMM U HAMMEHbLUMM pe3yrbTataMy B YCIOBUSIX NO-
BTOPAEMOCTU NPU AOBEPUTENBLHOW BEPOATHOCTU P = 0,95 He npeBbiLaeT 3HaYeHU npegena noBTOpAEMOCTU
r, NpMBe4EHHbIX B Tabnuuax 5 un 6.

Ecnun pacxoxgeHue mexay HamborbluMM M HAaMMEHbLUMM pe3yrnbrataMmu napannenbHbix onpeaeneHun
npesbILLAET 3HaYEHWe npegena noBTOPAEMOCTU, BbINOMHSAIOT Npoueaypbl, usnoxeHHsie 8 FOCT P UCO 5725-6
(noanyHkT 5.2.2.1).

9.4.5.3 PacxoxaeHus mexay pesynsraraMmu u3MepeHuit, Mony4yeHHbIMU B 1BYX nlabopaTtopusax, He AOrk-
Hbl NPEBbILLATL 3HAYEHUI Npeaena BOCNPOU3BOAUMOCTM, NPUBEAEHHLIX B Tabnuuax 5 u 6. B atom cnyyae 3a
OKOHYaTeNbHbIN Pe3ynbTaT MOXET ObITb NPUHATO UX cpeaHeapudMeTUIeckoe 3HaYeHue. Mpu HEBbLINONMHEHUN
3TOro ycnosusi MOryT GbiTb UCNONb30BaHbI NPOLEAYPbI, n3noxeHHble B FTOCT P UCO 5725-6.

10 MeTon U3aMepeHnii MacCCOBOM AONU MbllllbsiKa

10.1 O6nacTb NpUMeHEeHUA

B HacToswem pasaene ycraHoBrneH hOTOMETPUYECKUA METOA U3MEPEHWNIT MAaCCOBOM AONW MbiLLbsIKa B
aunanasone ot 0,0010 % o 0,50 %.

10.2 TpeGoBaHUA K NOrpelIHOCTY U3MEPEHUN

MorpewHoCTb U3MEepPEHUIt MaCcCOBOI A0NU MbILLIbSKA, 3HAYEHUS NPEAEnoB NOBTOPAEMOCTU U BOCTIPOU3-
BOAMMOCTU A58 J0BEPUTENBHON BeposaTHOCTU P = 0,95 00mKHbI COOTBETCTBOBATL 3HAYEHUSAM, NPUBEAEHHBLIM
B Tabnuue 7.

Tabnuya 7 B npoueHTax
[nanasoH usmMepeHuit MaccoBo XapaKTepucTuKa MorpeLLHoCTy Mpegen
Aonu MbllbAka UsMepeHuii + A MOBTOPAEMOCTY £ (1 = 2) BOCNPON3BOAUMOCTU R
Ot 0,0010 A0 0,0030 BKIIOY. 0,0007 0,0005 0,0010
Cs. 0,0030 » 0,0050 » 0,001 0,0008 0,0016
» 0,0050 » 0,0100 » 0,0021 0,0015 0,0030
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OkoHy4aHue mabnuupi 7 B npousHmax

[InanasoH UsMepeHui MaccoBoit XapaKTepucTUKa NOrPeLLHOCTH Mpeaen
A0 MblLLIbAKA MsMepeHuit + A NoBTOPAEMOCTY 7 (1 = 2) BOCMPOU3BOAUMOCTU R
Cs. 0,010 po 0,030 BkstOM. 0,004 0,003 0,006
» 0,030 » 0100 » 0,007 0,005 0,012
» 0,10 » 0,30 » 0,04 0,03 0,06
» 030 » 050 » 0,07 0,05 0,010

10.3 CpeacTBa UsMepeHuin, BCnomorartenbHble YCTPONCTBA, MaTepuarbl, pacTBOpbI

Mpu BLINOMHEHUWM U3MEPEHUI NPUMEHSIOT CneaylLne CpeacTBa W3MEPEHU U BCMOMOraTeNbHbIE
yCTpOWcTBa:

- NpUMBOp ANst OTFOHKW MbILLBLSKA;

- cnektpodhoToMeTp unu poToMeTp POTOINEKTPUHECKUIA CO BCEMU NPUHAANEXHOCTAMU, obecnevunBato-
LM NPOBEAEHNE M3MEPEHWIA NPU ANKUHE BOMHbI 0T 630 10 670 unn 750 Hum;

- BECbl NabopaTopHble cneyumansHoro knacca TodHocTu no MOCT P 53228;

- LWKad CyLUMIbHBIN NabopaTopHbIN C TEPMOPErynAaTopoM, obecneunBatowuii TeMneparypy Harpesa 4o
250 °C;

- MIIUTY SMEKTPUYECKYIO C 3aKPbITBIM HarpeBaTesnbHbIM 3N1eMEHTOM, 06ecneynBaltoLLyio TEMMNEepaTypy Ha-
rpesa ao 350 °C;

- kon6bl mepHble 1-50-2, 1-100-2, 1-250-2, 2-250-2, 2-1000-2 no MOCT 1770;

- cTakaHbl B-1-100 TXC, B-1-250 TXC no MOCT 25336;

- MUMNETKN HE HMxe 2-ro knacca TouHocTu no FOCT 29169 n MOCT 29227;

- BOPOHKM Ansi comnbsrpoBaHusa nabopatopHele no MOCT 25336;

- CTeKkna 4acosble.

Mpun BLINONHEHUW U3MEPEHNI MPUMEHSIOT CreayioLWmMe maTepuanbl U pacTBOpPbI:

- Bogy auctunnuposaHhyio no MOCT 6709;

- KMcnoty a3otHyio no FOCT 4461, pas36asneHHyio 1:1;

- KUCMOTY consiHyto 0c0601 unctoTbl No FOCT 14261 unu kucnoty consiHyio no FOCT 3118 (OYMLLEHHYIO
OT MbILLbsIKA), pa3baBneHHyto 1:1;

- KMCnoTy cepHyto no FOCT 4204, pas6asnenHyio 1:1, 1 pacTBOp MOMAPHOI KOHLEHTPaLMK 2 MOML/AMS;

- ammoHwuii MmonubaeHosokucnbin no MOCT 3765, pacTBop MaccoBoi KOHUeHTpauuu 10 r/am3;

- 'MPasnH CePHOKUCIIBIN, PACTBOP MACCOBOIA KOHLIEHTPaLwm 1,5 r/amS;

- HaTpus IMApOKCK (HAaTPUA MAPOOKNCL) Mo FTOCT 4328, pacTBop MaccoBoii kOHUEHTpauwmu 100 r/am3;

- kanui 6pomuctbini no NOCT 4160;

- 6pom no MOCT 4109;

- PeaKLMOHHYIO CMECh;

- aHrMMapuA MbiWbAKOBUCTLIN N0 MTOCT 1973.

10.4 Metoa usme peHUn

MeToa OCHOBaH Ha U3MEPEHUU ONTUYECKON MIIOTHOCTU OKPALLEHHOrO MbILLLSAKOBOMONMGAEHOBOIO CO-

€ANHEHNA nocne oTaeneHnAa Mblllbdaka OT MeAN U MeLLAIoLLNX 9NeMEeHTOB NyTeM €ro OTrOHKW B BUAE TPUXINO-
puaa MbillbsKa.

10.5 MogroToBKa K BbIMOSIHEHMIO U3MEPEHUN

10.5.1 Mpy NpUroToBNEHMM PacTBOPa MONUBAEHOBOKUCIONO AMMOHMUS MACCOBOM KOHLEHTpaLmu 10 r/am3
HaBeCKy CONMM Maccoit 10 r pacTBOPSIIOT B PaCTBOPE CEPHON KUCIOThbl MOMSIPHON KOHLEHTPpaLmMu 2 Monb/ams,
PacTBOP COUMLTPYIOT, MEPEHOCAT B MEPHYIO KOnBy BMECTUMOCTLIO 1000 cM3, fONMBAIOT 4O METKM 3TOW e
KMCNOTON U NepemMeLImMBatoT.

10.5.2 Mpu NPUrOTOBNEHUN PEAKLIMOHHOI CMECH B MEpHYH0 Konby BMecTMMOCTbI0 100 cm3 nomeLuatot
50 cm3 pacTBopa MONMBLEHOBOKUCHOMO aMMOHMA 1 5 cm® pacTeopa ruapasuHa, A0nMBaoT 4O METKU BOAOW K
nepemeLumBalor. CMeCb roTOBAT HEMOCPEACTBEHHO Nepes NPUMEHEHUEM.

10.5.3 [ng nocTpoeHusa rpagyupoBOYHOro rpaduka roToBAT PacTBOPbl MbILUbSAKA W3BECTHOW KOHLEH-
Tpauuu.
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IMpW NPUrOTOBREHUM PAcTBOPa A MaCCOBON KOHLIEHTPaLMM Mbilbsika 0,1 Mr/cMS HaBeCKY MbILLIbSKOBY-
CTOro aHrmapuaa maccoii 0,1320 r noMeLLatoT B MEPHYIO Kornby BMecTMMOCTLI0 1000 cmd, npunmeaiot 10 cm3
pacTBopa ruapokcmaa HaTpus, 4ONUBAKOT BOAOKH A0 METKM M NepemMeLLnBaloT.

Mpu NpUroToBneHUu pacteopa b MaccoBoi KOHLEHTPaLMK Mbllubsika 0,02 mr/emd 50,0 cm® pactBopa A
NMOMELLAIOT B MEPHYIO KONy BMECTUMOCTbIO 250 cM3, JONMBAIOT 40 METKM BOAOI M NEPEMELLMBAIOT.

10.5.4 NMocTpoeHue rpagyMpoBOYHOro rpaduka

B nsTb cTakaHOB BMeCTUMOCTbIO 100 om® kaxabiii nomewatot: 0; 0,5; 1,0; 3,0 n 4,0 cm3 pacTeopa b.
B cTakaHbl A06aBRAOT N0 5 cM3 a30THOIT KMCIOTBI, BEINAPMBAIOT A0CYXa W Aanee U3MepeHue NpPOAOoIHKaloT,
Kak ykasaHo B 10.6.2. [0 nony4eHHbIM AaHHLIM CTPOSAT rpasyupoBOYHbIA rpaduk.

PacTBopoM CpaBHEHUS CNY>XUT PACTBOP KOHTPONLHOMO ONbITa.

10.6 BbinosHeHne usamepeHui

10.6.1 Obwme TpeboBaHWA K MeTogaM M3MepPeHUil U TpeboBaHMss 6€30MacHOCTU NPU BbIMOSIHEHUU U3-
MEpPEeHUt — B COOTBETCTBUMN C pasgesniom 4.

10.6.2 HaBecky 4epHOBOI1 Mean Maccoil B COOTBETCTBUM C Tabnuueln 8 nomeLaioT B cTakaH BMECTUMO-
cTbio 250 cM® 1 npunuaatot oT 10 Ao 50 cm® a30THOI kMcnoTkl, pasbasneHHoi 1:1.

Tabnuuya 8
MaccoBasd Aons mbllwbaka, % Macca HaBecku, © Obvem KV:'.;CHOTH' Bme?T"MOCTb Me3p- Anusora ngTBo_
cM HOW Konbbl, CM pa, cm
Ot 0,001 go 0,005 Bkrtou. 5 50 100 20
CB.0,005 » 0,05 » 2 40 250 20
» 0,05 » 01 » 1 20 250 10
» 001 » 05 » 0,5 10 250 5

CTakaH HaKpbIBalOT CTEKNOM (KPbILLKOW) U HarpeBaioT B TedeHne 20 — 30 MuH A0 npekpaLLeHusa GypHon
peakuun BbigerneHus okeuaos aszora. CTekno (Kpbilky) CHUMAIOT, 0OMbIBAIOT €r0 BOZIOW HaJ, CTAKAHOM U Bbl-
napuBatoT pacTeop A0 o6bema oT 3 A0 5 cm3. Ecnun 3amedeHbl KOporibkn Cepbl, TO K pacTBOpy npubasnsior
oT 2 10 3 cm3 6poma, 3aKpLIBAIOT CTEKNOM (KPLILLKOM) U OCTaBNAIOT 6€3 Harpesanus B Teuenne 10 — 15 muH,
3aTeM BbINapWBaIOT A0 BAAXHbLIX CONEN.

K octatky npunueatot 20 cm3 cepHoit KUCNOTbI, pa3baBneHHoN 1:1, U ynapuealoT 10 Ha4ana BbieneHust
NapoB CEpPHON KUCMOTbI. OXNaXAaloT, A0NUBAIOT OT 5 A0 10 cM3 BOAKI M BLINAPMBAHNE MOBTOPSIOT.

K ocTatky npunusaior ot 40 40 50 cm BOALI M NEPEHOCST pacTBop B Konby Ans neperoHku. Mpubasnsior
B konby 4 r rmapasuHa, 1 r 6GpomMucToro kanusa u kondy GbICTPO 3akpbIBaIOT NPODOKON, CHADXEHHON KanenbLHON
BOPOHKOW W HacaaKoil. B npueMHuk Hanusaiot 30 M3 BOAbI U COEAMHSIOT BCE 4AacTH NpUB0opa, B KOHTPOMBHbI
NPUEMHUK HANMBAIOT Takon 06beM BOAbI, UTOOLI yPOBEHb Obin HA 1 (2) MM BbiLLE KOHLA TPYOKM.

B neperoHHyto konfy, cogepxalyylo aHanu3upyeMbiii pacTBOp, BBOAAT YEPE3 KamnernbHYl0 BOPOHKY
100 cM® CONSAIHOI KUCNOTLI, HATPEBAIOT A0 KMMEHUS U 3aTEeM NEPeroHsIioT 2/3 o6bemMa XUaKOCTH.

MpombIBalOT XONOAUSBbHUK BOAOW U NEPEHOCAT PacTBOPbLI U3 MPUEMHUKOB B MEPHYIO KONy BMECTUMO-
cTbio o1 100 710 250 cM3 U ANs M3MepeHuit OTOMPAIOT anuUKBOTY PacTBOpPa B COOTBETCTBUM C Tabnuuei 8.

ANUKBOTY pacTBOpa NOMELLAIOT B CTakaH BMECTUMOCTbIo 100 cm3, npunueator ot 10 ao 15 cm3 asor-
HOMW KMCANOTbI U BbiNapuealoT A0 Cyxux conen npu Temneparype ot 120 °C go 130 °C. lns nonHoro yaaneHus
OCTaTKOB A30THOM KMCNOTbI CTakaH NOMELLAIOT B CyLUMIbHbIN LUKad U BbICYLLMBAIOT Npu Temnepatype ot 130 °C
80 135 °C B Teuenne 1 — 1,5 4. OcTarok oxnaxaalotT U CMaYMBaIoT 2 Kannsamu pacteopa rugpokcuaa Hatpus. Mo
ucteueHuu 10 — 12 MuH k ocTaTky npunusaioT 30 cMS ropaueii Boabl u 4 cM3 peakumoHHoI cmecu. Harpesaior
[0 KUNEHUA U KUNATAT B TeYeHue 5 — 6 MuH. Mocne oxnaxaeHusi pacTBOp NEPEHOCST B MEPHYIO konby BMeCcTH-
MOCTbIO 50 cM3, LONMBAIOT BOAOI A0 METKM U NEPEMELLMBAIOT.

M3MepAaloT onTmyeckyio NNOTHOCTb pacTBopa Npu AnMHE BOMHbI 0T 630 A0 670 HM unu 750 HM (B 3aBK-
CUMOCTHU OT TUna npubopa) B KIOBETE TOSMLWMHOM NOrMoLLaoLero ceet cnos 30 M.

PacTBOopoM CpaBHEHUA CRYXXUT PACTBOP KOHTPOMNbHOTO OMNbITA.

Maccy mbilbska onpeaenaioT NO rpagynpoBOYHOMY rpaduky.

10.7 O6paGoTka pe3ynsTaTtoB U3MEepeHUum
10.7.1 Maccosyio Aonto MblwbAka X, %, BLIMUCTIAIOT No hopmyne
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mV100
X= \/1r1n1000 ’ (12)
rme  my; — Macca MbllubsKa, HanJeHHasn no rPaayMpoBOYHOMY rpachuky, Mr;
V — BMECTUMOCTb MEpPHOI Konbbl, cMS;
V, — o06bem anukeoTbl pacteopa, cm>;
m — Macca HaBeCKu YepHOBOWM Meaw, T;
1000 — KoapdUUMEHT nepecyeTa MUNAUIPAMMOB B FPAMMbI.

10.7.2 3a pesynsrar M3MEpEeHUin NPUHUMAIOT CpeaHeapudMETUYECKOE 3Ha4YEeHUe ABYX napanfenbHbIX
onpeaeneHui Npu ycnosum, 4To abConioTHas pasHOCTb MeXAy HUMU B YCTIOBUSIX MOBTOPAEMOCTN HE NPEBLILLIAET
3Ha4YeHuin (npu AoBepuTenbHOM BeposiTHOCTH P = 0,95) npeaena noBTOPSEMOCTU 1, NPUBEAEHHLIX B Tabnuue 7.

Ecnun pacxoxaeHue mexay pesynsrataMmu napannenbHbiX ONpeaeneHunii NPeBbILLAeT 3HaYeHne npeae-
na noBTOPSIEMOCTU, BbIMOMHSIOT NpoLUeaypbl, usnoxeHHole B FOCT P UCO 5725-6 (noanyHkT 5.2.2.1).

10.7.3 PacxoxaeHust Mexay pesynsraraMmu u3mepeHun, Nofy4yeHHbLIMK B BYX naboparopusix, He JOrDK-
Hbl NPEeBbLILATL 3HAYEHMI NpeAena BOCNPOU3BOAUMOCTU, NPUBEAEHHBIX B Tabnuue 7. B 3ToM criyuae 3a OKOH-
yaTernbHbIl pesynkrat MOXeT ObiTb NPUHATO UX cpeaHeapudMeTuyeckoe 3HavyeHue. Npu HEBLINOMHEHUM 3TO-
ro ycroBusi MOryT ObITb UCNOMNb30BaHbI MPOLEAYPLI, N3noxeHHble B FOCT P UCO 5725-6.

11 MeToabl U3MEepeHMn MaccoBOM AONMU Cepbl

11.1 O6nacTbL NnpUMeHeHun

B HacTosiLem pa3aerne yCTaHOBIEHbI METOAbI U3MEPEHUI MaCCOBOI AONU CEPbI: TPABUMETPUHECKUIT —
B Avana3soHe ot 0,03 % ao 1,00 % u uHdpakpacHoi cnekTpomerpun — B gnanasoHe ot 0,010 % ao 1,00 %.

11.2 Tpe60BaHNA K NOrpPeWHOCTU U3MEepPEeHUN

MorpeHOCTL 3MEepEeHUin MacCoBOM AONMKU CEPbl, 3HAYEHUA NPeaenoB NOBTOPSEMOCTU U BOCNPOU3BO-
AUMOCTU ANA AOBEPUTENBHON BEPOATHOCTU P = 0,95 A0MmKHbI COOTBETCTBOBATL 3HAYEHUSM, NPUBEAEHHBIM B
Tabnmuyax 9 n 10.

Tabnuuya 9— MpaBUMeTpUYECcKUii MeTOq B npoueHTax

[nanasoH nsmepeHuit MaccoBok XapaKTepucTuka norpeLu- Mpegen

Aonn cepsl HOCTM 3MeperNii + A NoBTOPAEMOCTH 1 (N = 2) BOCMpou3BoAMMocTH R
Ot 0,03 po 0,10 BxmtoM. 0,02 0,02 0,03
Ce. 0,10 » 0,30 » 0,05 0,05 0,07
» 0,30 » 1,00 » 0,08 0,08 0,1

Tabnwnya 10 —MeTtog nHdpakpacHO CnekTpoMeTpun B npoueHTax

[nanasoH nsmepeHunii MaccoBomn XapakTepucTuka norpetu- Mpeaen
Aonm cepbl HOCTY UsmepeHnid £ A MOBTOPAEMOCTY 7 (1 = 2) BOCTPOU3BOANMOCTU R
Ot 0,010 po 0,030 BknioY. 0,003 0,003 0,004
Cs. 0,030 » 0,700 » 0,005 0,005 0,007
» 0,10 » 030 » 0,02 0,01 0,03
» 0,30 » 1,00 » 0,04 0,03 0,05

11.3 MpaBUMeETPUUYECKUI METOA

11.3.1 CpeacTea nsMepeHuii, BCnomoraTtesnbHble YCTPOKUCTBA, MaTepuarbi, pacTBOpbI
Mpu BLINOSIHEHUM U3MEPEHWIA MPUMEHSIOT CREAyloLUMe CPeacTBa M3MEPEHWd U BCOMOraTenbHbIe

YyCTPOWCTBA:

- nevb MyderbHYI0 C TEpMOPErynATopomM, obecneynBatoLLyio Temneparypy Harpesa 900 °C;
- NAUTY SMEKTPUYECKYIO C 3aKPbITbIM HarpeBaTesbHbIM 31IEMEeHTOM, 06eCneYnBaloLLyI0 TEMNEPaTypy Ha-

rpesa ao 350 °C;
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- Turnu papdgoposbie no MOCT 9147;

- kon6bl KH-2-500-19/26 TXC no NOCT 25336;

- ctakaHbl B-1-250 TXC no NOCT 25336;

- MUNETKN HE HMXKE 2-10 Knacca TouHocTu no MOCT 29169 u MOCT 29227,

- akeukaTop no MOCT 25336, 3anONHEHHbI OKCUAOM KamnbLUA UAK XNOPUCTLIM KarnbLUeM.

Mpu BLINOTHEHMU U3MEPEHWUIA NPUMEHSIIOT CNeAYIOWME maTepuansl U pacTBOpPbI:

- kanbums okcua no MOCT 8677, npeaBaputentHO NpokaneHHbin npu Temneparype or 970 °C ao 1050 °C;

- Kanbuuit xnopua no [7}];

- KUCnoTy asoTHylo no MOCT 4461, pasbaeneHHyio 1:1;

- Kucnoty consHyto no MOCT 3118, pasbasneHHyto 1:1, 1:9;

- 6pom no MOCT 4109;

- Kanuin 6pomuctbivi no MOCT 4160;

- kKanus xnopar (conb 6epronerosa) no NOCT 2713;

- rMApoKcMnaMuHa mapoxnopua no FOCT 5456, pacTBOp MaccoBoi koHLeHTpaumu 100 r/am3, pacteop
XPaHAT B TEYEHME CEMU OHEN;

- Gapuin xnopua, 2-oaHbIii no MOCT 4108, pacTBOp MaccoBoi koHUeHTpauuu 20 r/am3 npeasapuTenbHO
OT(PUNETPOBAHHBIN, PACTBOP XPAHAT B TEYEHUE OHOIO roaa;

- cepebpo asotHokucnoe no MOCT 1277, pactBOp MaccoBol KOHLEHTpaumn 10 r/am3, NoaKUCNEHHbIN
a30THOWM KMCMOTON, paCTBOP XPaHAT B TEYEHWE OAHOTO roaa, ycnosus xpaHenus no FOCT 4212.

11.3.2 MeToa usmepeHui

MeToa oCcHOBaH Ha pa3noXXeHUW HaBEeCKN YepHOBOM Mean a30THOW M COMAHOWM KucnoTtammn ¢ nocneayto-
MM OCaXKaeHueM cepbl B BUAe cynbgara 6apus u onpeaeneHun maccbl NoCneaHero.

11.3.3 BbinonHeHne u3amepeHuit

11.3.3.1 O6ue TpeboBaHUA kK METOAAM M3MepeHUi U TpeGoBaHus 6e30MacHOCTU NPU BbINOMTHEHUN U3-
MEepEHUi i — B COOTBETCTBUM C pa3ernom 4.

11.3.3.2 HaBecKy 4epHOBOIi Meau Maccoi oT 1 10 5 I NOMELLAIoT B CTakaH BMECTUMOCTLIO 250 cm3,
no6aenstoT ot 2 Ao 3 kanenb 6poma (unu o1 1 A0 2 r 6GpoMUCTOrO kanus unu 6epToneToBon conu), ot 15 Ao
25 oM® a30THOIH KMCMOTBI, pa3baBnerHol 1:1, HAKPLIBAIOT CTEKNOM W OCTABNSIOT BE3 HArPEBAHUA B TEUEHUE
15 — 20 MuH A0 npekpaLLeHus OypHOW peakumu BbigeneHus OKCUAoB a3oTa.

3arem NOMELLAIOT Ha TEeNnoe MECTO NAUTLI, MEASNIEHHO YNApUBAIOT PacTBop A0 CUPONOOOPasHOro co-
CTOSIHMSA. CHUMAIOT CTeKNo (KPbILLKY), 0BMbIBAIOT €ro BOAO#H Haj cTakaHom, npunueatot ot 10 ao 15 cm co-
MAHOI KUCMOTHI U BBINAPMBAIOT NOYTH A0CyXa. [l06aBNAOT 5 CM3 CONAHOIN KUCNOTLI M CHOBA BLINAPUBAIOT J0-
cyxa. 3Ty onepauuio NOBTOPAIOT eLle oAuH pas. Beicylumsalot octaTok npu Temneparype ot 130 °C o 150 °C
[0 yaaneHusi 3anaxa ConsiHon KUCNOoThbI.

Cyxoi 0CTaTOK CMa4uBaioT 5 cM3 CONSIHOM KUCTIOTI, pasbaeneHHon 1:1, npunusaiot ot 50 4o 70 cm® ro-
psiuen BOAbl U KUNATAT NOA CTEKNOM B TedeHue 5 — 10 muH. PacTBop punbTpyioT (€Cnu eCTb HepacTBOPUMBIIA
0CTaToK) Yepe3 MMOTHLIA (OUNBTP «CUHAA NEHTa», B KOHYC KOTOPOrO BIIOXKEHO HEMHOTO (PUNLTPOOYMAadKHOM
Macchbl, 1 MPOMbIBAIOT NATb UNW LLECTb pa3 ropsvel CoNAHON KUCNOToN, pasGaBneHHon 1:99.

®UNLTPAT U NPOMBIBHBIE BOABI COBMPAIOT B KOHUYECKYIO KONBY BMECTUMOCTbIO 500 cm3. O6bem pacTBo-
pa 4omkeH 6biTb oT 250 0 300 cm3. Mpunueaiotr B konby 2 cM3 pacTBOPa MAPOKCUNAMUHA, 3aKPbLIBAIOT KONBy
KPbILUKOW U KUNATAT B TE4EHUE 5 — 7 MUH.

B HarpeTbiii 1O KUNEHMSA PACTBOP BAWBAIOT NPU NOCTOSAHHOM MEepPeMELLUBAHUN HENPEPLIBHOW CTPyeMn
100 cm® ropayero pacreopa xnopuctoro 6apus. Kunatar B Teqenne 10 — 15 MUH W OCTaBRAIOT 40 Crieaylo-
LLEro AHA Ha Tennom MecTe NAuThbI.

PactBop dunbTpyloT Yepes ABOWHOW NIIOTHLIN (PUNLTP «CUHAA NEHTa», CTapascb HE NePEeHOCUTb Ha
Hero ocafok. B konBy npunusatot 25 cm3 ropsuei Boabl, B3GANTLIBAIOT W BLIMUBAIOT HA unLTP. MoBTOPAIOT
9Ty onepauumio ewle aBa pasa. CTeHkn konGbl NPOTUPAIOT KYyCOYKOM (hUIbTpa, KOTOPbIA NOMELLAIOT Ha huIbTP
€ 0caakom. 3atem NpoMbIBaIOT KOGy U hNbTP MHOTOKPaTHO ropsyent BOAON A0 OTCYTCTBUA peakumm Ha XIo-
pUZ NOHbI B NPOMbIBHbIX BOAAX (C pacTBOPOM a30THOKUCIIOrO cepedpa).

dunbTp € 0CaAKOM NOMELLAOT B NpeaBapuTENbHO NPOKANEeHHbIW U B3BELUeHHbIN hapdopoBbIit TUrensb,
cyLiat, 030ns10T B MydenbHOW Neyn 1 npokanueaiot npu temneparype ot 850 °C ao 900 °C Ao nonyveHun
NMOCTOSHHOM MacCChl. 3aTeM TUrefNb NOMELLAKT B 9KCUKaTOP, OXIaXKAaloT U B3BELUMBAIOT.

11.3.4 OGpaGoTka pe3ynsraToB UsmMepeHun

11.3.4.1 Maccosyto gonto cepbl X, %, Bbl4MCNAIOT N0 hopMyne
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rae m; — Macca HaBecKu ocajKka CepHOKMCNoro Gapus, r;
0,1374 — dakTop nepecyeTa Maccbl CEPHOKUCNOro Bapus Ha cepy;
m — Macca HaBeCKu YepHOBOW Meau, T.

11.3.4.2 3a pesynbraT U3MEPEHUI NPUHUMAIOT CpeaHeapnMETUYECKOe 3HAaYEeHME ABYX NMapanmenbHbIX
onpeaeneHui Npu yCnoBuu, YTo abCconioTHasi pa3HOCTL MeXAY HUMMU B YCIIOBUSIX NOBTOPSAEMOCTU He NPeBbILLIAeT
3Ha4YeHu (Npu JOBEPUTENBLHOM BEPOATHOCTU P = 0,95) npegena noBTOPSAEMOCTH 1, NpUBEAEHHbIX B Tabnuue 9.

Ecnu pacxoxaeHue mexay pesynsrataMu napannenbHbiX OnpeaeneHunii NPeBbILLAeT 3HaYeHne npeae-
na noBTOPAEMOCTH, BbINOMHAT npoueaypsbl, ndnoxeHHole B FTOCT P MCO 5725-6 (nognyHkT 5.2.2.1).

11.3.4.3 PacxoxaeHus mexagy pesynsrataMu M3MepeHui, NonyvyeHHbIMU B ABYX nabopartopusix, He
[OIDKHBI NPEBbILATL 3HAYEHUI NPeaena BOCNPOU3BOAMMOCTU, NPUBEAEHHbIX B Tabnuue 9. B aTom cnyyae 3a
OKOHYaTernbHbIA pesynsTar MOXET ObITb MPUHATO UX CpefHeapudMeTnyeckoe 3HadeHue. Npu HeBbINONTHEHUN
3TOro ycrnoeusi MOryT ObITb MCNOMNb30BaHbLI NPOLUeAyYpbl, N3noxeHHbie B FTOCT P UCO 5725-6.

11.4 MeTon uH(paKpacHON CNEKTPOMeTpUmn

11.4.1 CpeacrBa UsmepeHui, BCnomoraTesibHble YCTPOMCTBA, MaTepuarbl, pacTBOPbI

Mpu BLINOMHEHUW U3MEPEHUI NMPUMEHSIOT CreayloLne CpeacTBa W3MEPEHUI U BCMNOMOraTerbHble
YyCTpPOWCTBA:

- aHanu3arop cepbl, OCHOBaHHLIN Ha NPUHLUMNE MH(PAKPACHOW CNEKTPOMETPUM;

- UHAYKUMOHHYIO BEICOKOYACTOTHYIO UM TpyBuaTyio neyb, obecnevmBaioLLyo TeMNepaTypy HarpeBa He
meHee 1100 °C;

- IOAOYKU UM TUIMKM OTHEYMOPHbIE KepamMuyeckue, npokaneHHbie npu Temnepatype ot 900 °C po
1100 °C B TedeHne He MeHee 1 Y;

- cTaHgapTHele obpasuybl no MOCT 8.315 cocraBa Meamn unu CnNiaBsoB HA OCHOBE MEAM UM XeNe3sa;

- MMHUET meanuuHckuin no NOCT 21241.

Mpu BbINONHEHMU M3MEPEHUIT MPUMEHSIIOT CreAYoLIME MaTepuarbi:

- KUCNOPOA TEXHUYECKMIT razoodpasHbii no MOCT 5583;

- MarHum XnOPHOKUCALIN (@HrMAPOH) NO [8] unun ApYroi TEXHUYECKOW AOKYMEHTALMM;

- HaTpusa rnapokeng (Hatpusa rmgpookuck) no NOCT 4328 unu Apyrum HOPMaTUBHLIM JOKYMEHTaM;

- meau (I1) okeug no MOCT 16539 unu gpyrum HOPMaTUBHLIM AOKYMEHTAM;

- peareHTbl B COOTBETCTBUU C UHCTPYKLMEN K aHANnn3aTopy;

- nnaeHu: Bonbdpam no [9] u gpyrue selyecTea, obecneunBaroe oxuraHue npodel U pes3ynsTaThl KOH-
TPOSbHOIO OMbITa, YKa3aHHble B 11.4.4.

11.4.2 MeTon usamepeHumn

MeToa OCHOBaH Ha M3MEpeHUU CBETONOrNoLLeHNs razoobpasHoro okcuaa cepol (IV) B H(ppakpacHom
obnacTtu cnekTpa nocne BbiAeNeHNsa ero U3 HaBeckn MeTanna CKUraHuem B MHAYKLUWOHHON BbICOKOYACTOTHOM
unu TpyGyaTon neum B Toke kucnopoaa.

11.4.3 MoaroTtoBka K BbINOSIHEHUIO U3MEPEHUN

MoaroToBky aHanm3atopa k paboTe u ero rpagyMpoBKY NPOBOAST B COOTBETCTBUU C MHCTPYKLMEN NO ero
akcnnyatauuu. ns rpagyMpoBKM crieqyeT UCNonNb30BaTh CTaHAApTHLIE 06pasubl cocTaBa Meau, CnnaBoB Ha
OCHOBE Mealn UM Ha OCHOBE >Kernesa.

11.4.4 BbINnOsIHEHWE U3MEepPEHUN

Obwume TpeboBaHUs kK MeToaaM u3MepeHuit u TpeboBaHus 6e30NacHOCTU NPU BbINOSTHEHUU U3Mepe-
HWIA — B COOTBETCTBUM C pa3fenom 4.

MaccoByto A0S0 cepbl ONPeAenstoT napannensHo U3 AByX HaBeCoK.

B nozouky unu Turenb NOMELLAIOT HABECKY aHanuaupyemon npobel Maccou ot 0,1000 ao 1,000 r, go-
GaBnsaIoT NnaBeHb, Macca KOTOPOro A0MKHA ObITb OMHAKOBOI NPU NPOBEAEHUU KOHTPOMbLHOTO ONbITA, rpaay-
MPOBKM U aHanu3a, u NPOBOAAT U3MEPEHME, KaK ykazaHo B Npuraraemon K aHanm3atopy MHCTPYKLUUK.

HenocpeACTBEHHO Nepes M3MepeHUEM HAaBECKU aHanM3mpyemoi npodbl NPOBOAAT KOHTPOSbHBIN ONbIT.
[ns aToro B Mof0YKYy UMW TUreNb NOMELLAIOT HABECKY MITABHA TAKOW MAacCoW, KaKylo MCNONb3yloT NPU aHanuse
npo0, U NPOBOAAT USMEPEHNE, KaK YKa3aHO BbiLUE.

KOHTPOrbHbII ONbIT CNegyeT cHuTaTh YA0BNETBOPUTENbHLIM, €CIM NOKA3aHMA MACCOBON A0MNU Cepbl HA
UM poBOM Tabro He NPEBLILLAT 3HAYEHWIT XapakTepPUCTUKKU NMOFPELLHOCTU MeToAA n3MepeHui (Tabnuua 10).
MorpeLuHoCTbIO0 METOAA UBMEPEHUI CHUTAIOT MOTPELLHOCTb HUXKHETO Auana3oHa onpeaensiemMblX UHTEPBarnos
MacCOBbIX J0NEeN cepbl.

11.4.5 O6paboTKa pe3ynsraTtoB MU3MepeHUn

PesynsraTsl UISMEPEHUSI MACCOBOV 0NN CEPbl B MPOLIEHTAX BbIBOASTCA HA Tabno unu npuHTep aBToma-
TU3NPOBAHHOrO aHanusaropa.
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3a pe3ynsrar M3amMepeHun NPMHUMAIOT cpeaHeapudIMETUHECKOE 3HaYEeHNE ABYX NaparnrenbHbiX onpeae-
NIEeHWUI Npu YCNoBUM, YTo abCOMIOTHAA PasHOCTbL MEXAY HUMKN B YCNIOBUAX NOBTOPSIEMOCTH HE NPEBLILIAET 3Ha-
YeHui (Nnpu aoBepuTenbHONM BepodaTHoCcTU P = 0,95) npeaena noBTOpAEMOCTH 7, npuBeAEHHbIX B Tabnuue 10.

Ecnu pacxoxaeHue mexay pesynsratamu napanfesnbHbiX onpeaeneHuin NpeBbILAeT 3HaYeHue npeae-
na NoBTOPSAEMOCTH, BbIMOSHAIOT Npoueaypsbl, 3noxeHHole B FOCT P UCO 5725-6 (nognyHKkT 5.2.2.1).

Pacxoxaenus Mexxay pesynsrataMu u3MepeHuin, Nosly4eHHbIMU B ABYX nabopaTopusx, He AOKHbI Npe-
BbILLATbH 3HAYEHWI NpeAena BOCNPOU3BOAUMOCTM, NpUBEAEHHbIX B Tabnuue 10. B 3ToM cnydvae 3a OKOH4Ya-
TesnbHbIW Pe3ynbTat MOXET ObiTb NPUHATO UX CpeaHeapudmMeTuyeckoe 3HavyeHue. Mpu HEBLINOMHEHUN 3TOTO
YCMOBMA MOTYT ObITb MCMONbL30BaHbLI NPOLIEAYPLI, U3noxeHHble B FOCT P UCO 5725-6.

12 ATOMHO-abCOpPOLMOHHbIN METOA U3MEePEHUN MacCOBOW AONU CBUHLUA

12.1 O6nacTb NPpUMEHEHUA

B HacTosiieMm pasaene yCTaHOBIEH aTOMHO-abCOpOUNOHHbIA METOA U3MEPEHUN MAacCOBOIN 40NN CBUH-
ua B gnanasone ot 0,002 % no 3,0 %.

12.2 Tpe6oBaHUA K NOrPeIIHOCTU U3MEPEHUN

MorpewHoCTb U3MEepeHnit MacCOBOI 10NM CBUHLIA, 3HAYEHUS NPeAenoB NOBTOPSIEMOCTU U BOCNPOU3BO-
AUMOCTU AN A0BEPUTENbHON BEpoATHOCTU P = 0,95 AOMmKHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHLIM B
Tabnuue 11.

Tabnuya 11 B npoueHTax
[AvanasoH usmMepeHuii MaccoBoi XapakTepucTuka NOrpeLLHoCcTU Mpepen
Aomnn cBrHLA WaMepeHmil + A NOBTOPAEMOCTY 7 (11 = 2) BOCMPOM3BOAMMOCTU R
Ot 0,002 go 0,005 Brntom. 0,001 0,001 0,002
Cs. 0,005 » 0,010 » 0,003 0,003 0,004
» 0,010 » 0,030 » 0,005 0,005 0,007
» 0,030 » 0,100 » 0,028 0,025 0,04
» 010 » 050 » 0,04 0,04 0,06
» 05 »10 » 0,1 0,1 0,2
» 10 » 30 » 0,3 0,2 0,4

12.3 CpeacTBa U3MepeHUM, BCnoMoratenbHble YCTPONCTBA, MaTepuanbl, pacTBopbl

Mpu BbINOMHEHUU WM3MEPEHUI MPUMEHSIIOT Creaylowpme CpeacTBa M3MEPEHWA W BCNOMOraTenbHble
yCTpOWCTBA:

- CNEKTPOMETP aTOMHO-abCOPOLIMOHHBINA € NMNAMEHHbIM aTOMW3ATOPOM U UCTOYHWKOM W3NMYYEHUS Ha
CBUHEL;

- KOMNPECCOop BO3AYLLUHbIN;

- BeCbl NabopaTopHble cneunarnsHoro knacca ToyHoctu no MOCT P 53228;

- konBbl MepHble 2-100-2, 2-200-2, 2-250-2, 2-1000-2 no MOCT 1770;

- cTakaHbl B-1-100 TXC, B-1-250 TXC no NOCT 25336;

- kon6bl KH-2-100-19/26 TXC, KH-2-250-19/26 TXC no MOCT 25336;

- MMNETKN HE HKe 2-ro knacca TouHocTu no MOCT 29169 n TOCT 29227.

Mpu BbINONTHEHUW U3MEPEHWI NPUMEHSIOT CREAYIOLLME MaTepuansl U pacTBOpbI:

- BO3AyX, CXaTblii nog aasnexHunem 2-10% — 6:10° Ma;

- auetuneH no NOCT 5457;

- nponaH-6ytaH no MOCT 20448;

- BOAY AuctunnmpoaHHyto no MOCT 6709;

- Kucnoty consinyto no MOCT 3118 unu pasbaeneHHyto 1:1, 1:9 u 1:95;

- KUCNOTY a3oTHyto no MOCT 4461 unu pasbaeneHHyto 1:9 u 1:95;

-ene3o no MOCT 9849, pacTBop MaccoBOl KOHLEHTpauuu 15 r/am3 B a30THOII KMCHOTE MOMSIPHON
koHueHTpaumu 0,1 monb/am3;
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- amMMmuak BoaHbln no MOCT 3760;

- nepokcug sogopoaa no MOCT 10929;

- cBuHey no MOCT 3778, mapkn CO un C1;

- pacTBOPbI CBUHLA M3BECTHOW KOHLEHTpaLMK;

- rPaayMpOBOYHbIE PACTBOPbLI CBUHLA;

- cbunsTpbl 006€330NEHHBbIE MO [2] UNKU aHaNOrNYHBIE;

- NaHTaH XMOPUCTbLIN UK a30THOKUCHLIA UK okena nadTana no [10], [11], [12]; pacTBOp, MacCOBOW KOH-
LeHTpaumm 2 mr/cms,

12.4 Metoa usMepeHui

MeToa OCHOBaH Ha U3MEPEHUWU aTOMHOIO NOTMNOLLEHWUSA PE3OHAHCHOW NIMHWUM CBUHLA NPU ANIMHE BOSIHbI
283,3 HM nocne BBEAEHUS aHANU3MPYEMOro pacTeopa B nnams aueTUneH-so3ayx Unm nponaH-0yTaH-so3gyx.
Mpu maccoson gone ceuHya meHee 0,01 % ero coocaxgatoT Ha rMAPOKCUAE XKenesa Unu naHTasa.

12.5 MoaroToBKa K BbIMOMHEHUIO U3MEPEHUN

12.5.1 Mpu NPUrOTOBNEHNM PACcTBOPA NMAHTaHa MAcCOBON KOHLEHTPALMK 2 MI/CM® HaBECKY a30THOKMC-
noro naHTaHa Maccon 3,1 r unu okcuaa naHTaHa Maccon 2,4 r, unu xnopucToro fnaHTaHa maccon 5,4 r pac-
TBOPSAIOT B 06Beme oT 10 A0 15 cM3 consaHOI KUCNOTEI, pasbaBneHHoN 1:1, NONyYeHHbIit PacTBOP NOMELLAIT
B MEPHYIO KONBY BMECTUMOCTbIO 1000 cM3, ONMBAIOT BOAOI A0 METKM M NEPEMELLINBAIOT.

12.5.2 [Ina noCcTpoeHus rpagynpoBOYHOro rpaduka roToBAT PacTBOPbI CBUHLIA M3BECTHON KOHLEHTpaUU.

MMpu NPUroTOBMNEHUM pacTBopa A MaccOBOW KOHLIEHTpaLmMyu cBUHLA 0,1 Mr/omd HaBeCKy CBMHLA Maccomn
0,1000 r pacrBopsiioT B 06beme oT 10 40 15 cm3 a30THON KMCNOTLI, pasbasneHHol 1:1, BbINAPUBAIOT A0 BRAX-
HbIX coneii. MpunusatoT 50 cM3 a30THOW KUCMOThI, NOMELLAIOT B MEPHYI0 kKonby BMeCTMMOCTbIO 1000 cm3,
OONMBAIOT BOAOW A0 METKM U NepeMeLLnBaloT.

Mpu npuroToBneHun pacteopa b MaccoBoii koHUEHTpaumn caunua 0,01 Mr/em® 10 cm3 pacteopa A no-
MELLAIOT B MEPHYIO KonBy BMECTUMOCTbIO 100 cM3, AONMBAIOT 10 METKM a30THOI KMCNOTOI, pa3BaBnerHoM
1:9 unu 1:95, U nepemMeLLMBaloT.

Mpu NPUroTOBMEHNUM pacTeopa B MaccoBoi koHueHTpaumum 0,002 mr/cm? 20 cm® pactsopa B nomewyator
B MEPHYI0 Konby BMeCTUMOCTbO 100 cMS, JONMBAIOT 40 METKW a30THOM KUCNOTON, pa3baBneHHoM 1:9 unu
1:95, n nepemeLwunBalor.

12.5.3 NocTpoeHue rpagynpoBOYHOro rpadmkos

[Ans NOCTPOEHNs rPaayMpOBOMHOTO rpaduka B paa MEpHbLIX konb BMecTMMOCTbI0 100 cM3 kakaas nomella-
10T pacteop B unu B B 06beme, uTobbl coBMIoaanacL MMHENHOCTL rpaduka, npunneaioT 10 cM3 CONsAHOI (a30THOI)
KMCoThI, pasbaeneHHon 1:1, AoNMBAIOT BOAOM A0 METKM M nepeMelumsalor. Janee npoaorkaior no 12.6.2. Mo
MOMYyY4€HHBIM JAHHBIM CTPOSIT FPaayMpPOBOYHbIN rpaduk (MCNONb3yIOT NPM MaccoBoit aone cauHua 6onee 0,01 %).

[ins NOCTpOEHUs rpaayupoBOYHOrO rpachuka B paa CTakaHoOB (KOHUMYECKUX KOnb) BMeCTUMOCTbIO OoT 100
A0 250 cm3 nomewwaior pacteop b unu B B o6beme, 4To6bl COBRIOAANAch NUHEHOCTL rpadimka. 3ateM B
cTakaHbl (konbbl) npunueator or 3 A0 5 cm3 pacTBopa xenesa (naHTana), ot 5 0 10 cM3 a30THOM KMCNOTHI,
pas6aeneHHoii 1:1, ot 3 go 5 cm3 pacTeopa nepokcuaa Bogopoaa, ot 80 ao 100 cm3 BoAbI M HArpeBaloT pac-
TBOP A0 kuneHus. [lanee npogorpkatot no 12.6.2. Mo nonyv4eHHbIM AaHHLIM CTPOAT rpagympoBOUHbIN rpadimnk
(Mcnonb3yloT NpyU MaccoBon aone cauHua meHee 0,01 %).

12.6 BbinonHeHne U3aMepeHumn

12.6.1 O6wue TpeGoBaHMs K MeTOAaM U3MepeHuii u TpeGoBaHus 6e30NacHOCTU NPU BbINOMHEHUN U3-
MEPEHNit — B COOTBETCTBUM C pasaenom 4.,

12.6.2 Mpu maccoBoi gone cBuHUa MeHee 0,01 %

Hasecky yepHOBOW Meau maccon oT 1 40 2 I NOMEeLAloT B CTakaH (MM KOHMYECKYI0 konby) BMECTUMO-
cTblo 250 cm3, npunueatot ot 10 A0 15 cM3 a30THOI KUCNOTLI, pa3baBneHHoi 1:1, U HarpeBaloT A0 yaaneHus
OKCHAI0B a30Ta, BbiNapusas Ao obbema ot 1 go 2 cm3. Mpunusaiot ot 80 go 100 oM Boael, oT 5 ao 10 cm3
pacTBopa »enesa, ot 3 10 5 cm3 pacTBOpa nepokcuaa BOAOPOAA U HArPEBAIOT 0 KUNEHUS.

B pactBop npunuBaloT pacTBOp aMMuaka B TAKOM Konuyectse, YToObl Meb nepeLusia B aMMUaYdHbIN
Komnnekc, u ewe ot 5 2o 10 cm3 ammmnacka.

BblaepxumBalor crakad (konby) B Tennom Mecte nnuTbl 40 koarynsauum ocagka. 3atem punbTpyior yepes
dounbTp cpeaHei NNOTHOCTU «6enas NneHTa» U NPOMBLIBAIOT TPU UMK YEThIPE pa3a ropsvYMM pacTBopoOM amMMu-
aka, pasbaBneHHbiM 1:19.
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Ocapok Ha (mnsTpe pacTopsioT B 10 — 15 cm3 ropsivedi a30THONM (CONAHOIM) KUGNOTBI, pa3GaBneHHOi
1:1, u npoMbIBaIOT (hUnLTP ropsiyein BOAON A0 HEWTPAribHON peakuun NPOMbIBHLIX BOA (MpoBepKa No yHUBEP-
canbHON MHAMKATOpHON Bymare), cobupas unsTpaT U NPOMbIBHbLIE BOAbLI B CTakaH (konby), B KOTOPOI npo-
BOAMIU OcaxeHme. PacTBop nocne OXnaXaeHuss NOMELLAIT B MEPHYI0 konby BMecTumMocTbio 100, 200 unu
250 cM3 1 JONUBAIOT BOZOI 1O METKM.

[na BHeCeHMA nonpasku Ha MACCOBYIO AIOMI0 CBMHLA B peakTMBax Yepes Bce CTaguu U3MEPEHUI Npo-
BOASAT KOHTPOSbHbIN OMbIT.

AHanusupyemblii pacTBOp BBOAAT B MNamsl aueTUIEH-BO3AYX UM nponaH-6yTaH-Bo3oyX aTOMHO-ab-
COPOLIMOHHOTO CNEKTPOMETPA, M3MepsaIoT abcopOuuMio CBMHLA Npu AnuHE BONHbI 283,3 HM. ABcopbuuto pac-
TBOpa U3MEPSIIOT HE MeHee JIByX pa3 u AnA pacyeTta 6epyT cpeaHeapudmeTudeckoe 3HaueHue. Mpu cmeHe
pacTBOpPOB CUCTEMY pacnbifieHUsi NPOMbIBAIOT BOAOM A10 MONy4YEeHUA HYyNeBoro nokasaHua npubopa. Pekomen-
JOBaHHOE MakCUMarnbHOe 3HauYeHue uamepsiemon abcopdbuum — 0,5 eaunuu,.

Ycnosus usmepeHusi nogémpaiotr B COOTBETCTBMU C UCNONb3yeMbIM NPUGOPOM.

12.6.3 NMpun maccoeoit aone ceBuHua 6onee 0,01 %

Hasecky 4epHOBOI Meau Maccoii 1 r pacTBOPAIOT NpU HarpesaHun B o6beme ot 10 Ao 15 cM3 a30THOI
KUCNOThI, pasbasneHHol 1:1, u BbINapuBAIOT A0 BMAXHbIX conen. Ecnu nocne pacTBopeHust HAaBECKU OCTancs
HEepacTBOPUMbI 0CTaTOK TEMHOTO LIBETa, TO NPUAMBAIOT OT 1 A0 2 CM3 CONSAHOI KMCIMOTBI M BbLINAPUBAIOT [0
BMaXXHbIX CONEN.

[onyckaercsi npUMEeHEHUe ApYrMX BUAOB pPa3foXeHUs HaBeckn (Hanpumep, CMeCb CONSIHOW U a30THOM
KMCIOT, CONAHOW KMCMOThI U T.4.).

Mp1nnBaIOT K BNaXHOMY 0CTaTKy 10 cM3 BOfIbI, NOMELLAIOT PACTBOP B MEPHYIO KONGY BMECTUMOCTbIO 250
nnm 500 cm3, OBOAAT 10 METKM a30THON (CONSHOI) KNCNOTOM, pas6aBnerHHON 1:9 unu 1:95 u nepeMeLLIUBAIOT.

MonyyeHHbIi pacTBOP PACNbINAIOT B NIIAMEHU aLIETUNEH-BO3AYX UK NponaH-GyTaH-BO3ayX U U3MEPSIIOT
nornoLweHne npu AnuHe BOSHbI 283,3 HM.

Ycnosus usmepeHus nogdbupaiot B COOTBETCTBMU C UCNOMb3yeMbiM NPUGOPOM.

12.7 ObpaboTka pe3ynsLTaToB U3MEPEHUN

12.7.1 Maccosyt gonto cenHua X, %, BLIMMCHIAIOT NO hopmyne

_ mVy100
X = 1000 * (14)
rae m; — MaccoBas KOHUEHTPaUWa CBMHUA, HaWOEHHasA M0 rpagyupoBO4HOMY rpaduky, mr/cm3;
V — BMECTMMOCTb MEpHOW Konobl, om3;
m — macca HaBeCKu YepHOBOW Meaum, T;
1000 — koachpdhmMumeHT nepecHeTa MUNNMIPAMMOB B FPaMMbI.

12.7.2 3a pesynbrat U3mMepeHuin NPUHUMAIOT cpeaHeapudmMmeTuyeckoe 3HaYeHue AByX napannernbHbIX
onpeaeneHuii Npu ycnoeuu, 4to abCconioTHAs pasHOCTb MEXAY HUMKU B YCIOBUSIX MOBTOPSIEMOCTU He npe-
BbILLAET 3Ha4YeHUN (Npu aosepuTenbHON BeposaTHOCTM P = 0,95) npeaena noBTOPSIEMOCTY 7, MPUBEAEHHbIX B
Tabnuue 11.

Ecnu pacxoxaeHue mexay pesynsratamu napannernbHbIX onpeeneHuin NpeBbILLaeT 3HaYeHe npeae-
na noBTOPSEMOCTH, BbINOMHSIOT Npoueaypbl, nanoxeHHole B FTOCT P UCO 5725-6 (noanyHkT 5.2.2.1).

12.7.3 PacxoxaeHuna mexxay pesynsraraMmu u3amepeHuin, nostly4eHHbIMKU B ABYX naboparopusix, He AOmK-
Hbl NPEBbLIWATL 3HAYEeHUN npegena BOCNPOM3BOAMMOCTH, NPUBEAEHHbLIX B Tabnuue 11. B atom cny4vae 3a
OKOHYaTeNbHbIN PEe3yNnbTaT MOXET ObITb NPUHATO UX cpeHeapudMeTUIeckoe 3HadyeHue. Npu HEBbINONHEHUN
3TOr0 yCnoBusa MOryT ObiTh UCMONb30BaHbI NPOLEAYPbLI, 3anoxeHHble B FTOCT P UCO 5725-6.

13 ATOMHO-3MUCCUOHHbLIA CMNEKTPaNbHbLIA METOA M3MEpPEeHUM MACCOBbIX Aoneun
CYypPbMbl, MbllbsiKa, ONIOBa, BUCMYTAa, HUKENS, Xere3a, CBUHLIA, LIMHKA, COpbl, CeneHa,
Tennypa ¢ UCKPOBbIM BO3OYxaeHUEM U hOTOINEKTPUUSCKON perucTpaLmueil cnekrpa

13.1 O6nacTb NpUMeHeHUA

B HacTosweM paspene yCcTaHOBNEH aTOMHO-3MUCCUOHHDIN CMEKTPanbHbIA METOA U3MEPEHUI C NCKPO-
BbIM BO30yXaeHuem u hOoTOINEKTPUIECKON perucTpaumei cnektpa MaccoBbiX A0Mel CypbMbl, MbILLLSKA,
0noBa, BUCMYTA, HUKENs, Xkenesa, CBUHLA, LMHKA, Cepbl, CEeneHa, Tennypa B YEpHOBON Meau B AWanasoHax,
npuseaeHHbIX B Tabnuue 12.
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Tabnuya 12 B npoueHTax
KoMnoHeHT fvanason Maccosbix oneil KoMnoHeHT [vanasoH mMaccoBbIX Aorell KOMIMOHEHTa
KOMNOHeHTa

CypbMma Ot 0,010 go 0,30 skntou. LnHk Ot 0,0030 go 0,030 BktOM.

MblWwbAK Ot 0,0060 ao 0,30 BkntoM. OnoBo Ot 0,0010 go 0,090 BkntOu.

CsuHey Ot 0,010 go 1,00 BKntoM. Keneso Ot 0,00060 o 0,060 Bkntou.

BucmyTt Ot 0,0005 po 0,020 skntoM. Tennyp Ot 0,0030 go 0,065 sKknioM.

Hukenob Ot 0,010 go 0,90 skntou. CeneH Ot 0,0030 no 0,065 Bkntou.

Cepa Ot 0,0030 go 0,30 sKkntoM.

13.2 Tpe6oBaHuA K NOrpewHOCTU U3MEPEHUN

XapakTepucTuka norpeLiHoCTM U3mMepeHUun MaccoBbIX A0NEN CYpPbMbl, MblLLbSKA, 0N0Ba, BUCMYTA, HU-
Kensa, xxenesa, CBMHLUA, LMHKA, Cepbl, CENeHa, Tennypa, 3HayeHusa npeaenos NOBTOPSIEMOCTU U BOCMPOU3BO-
AUMOCTU AN AOBEpUTENBHON BEPOATHOCTU P = 0,95 40MKHBI COOTBETCTBOBATb 3HAYEHUSIM, NPUBEAEHHBLIM B

Tabnuue 13.

Tabnuya 13

B npoueHTax

OnpeaenseMblii [JnanasoH u3MepeHuii MaccoBbIX XapakrepucTuka Ipeaen
KOMMOHEHT Aoreit KOMMOHEHTOB mgsg:;;f lmA MOBTOPAEMOCTU 7' | BOCNPOM3BOANMOCTY R

MbILLIbSK Ot 0,0030 go 0,0090 BKnitou. 0,0012 0,0010 0,0017
Cs.0,0090 » 0,0300 » 0,0051 0,0040 0,0072

» 0,030 » 0,090 » 0,018 0,010 0,025

» 0,090 » 0,300 » 0,043 0,030 0,060
BuemyTt OT0,0005 pgo 0,0010Bkniou. | 0,0004 0,0002 0,0005
Cs. 0,0010 » 0,0030 » 0,0007 0,0003 0,0008
» 0,0030 » 0,0060 » 0,001 0,0005 0,0015
» 0,0060 » 0,0100 » 0,0015 0,0010 0,0020

» 0,010 » 0,020 » 0,004 0,002 0,004

Hukens Ot 0,010 pgo 0,030 Bkrtou. 0,005 0,005 0,006
Ce. 0,030 » 0,700 » 0,017 0,010 0,024

» 010 » 030 » 0,04 0,03 0,06

» 030 » 090 » 0,08 0,07 0,1

CsuHey, O1. 0,010 go 0,050 BkstoM. 0,005 0,005 0,007
Cs. 0,050 » 0,150 » 0,035 0,020 0,050

» 0,15 » 060 » 0,07 0,05 0,08

» 0,60 » 100 » 0,08 0,07 0,09

CypbMa OT1 0,010 po 0,030 BKntoM. 0,006 0,005 0,008
Cs. 0,030 » 0,060 » 0,011 0,008 0,016

» 006 » 010 » 0,02 0,01 0,03

» 0,10 » 0,30 » 0,04 0,03 0,06
Cepa Ot 0,0030 go 0,0100 Bkntod. | 0,0010 0,0008 0,0012
Ce. 0,010 » 0,030 » 0,005 0,005 0,007

» 0,030 » 0,100 » 0,011 0,012 0,018

» 0,10 » 0,30 » 0,02 0,02 0,03
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OkoHyYaHue mabnuupi 13

B npoueHTax

Onpeaensembin [AnanasoH usmMepeHuii MaccoBbIX Xapakrepuctika rpeaen
> norpeLIHocT!
KOMMOHEHT A0NEN KOMMOHEHTOB USMEPEHHIl +A MOBTOPAEMOCTU I |  BOCMPOM3BOAMMOCTU R

CeneH OT10,0030 go 0,0060 BKItOM. 0,0008 0,0010 0,001
Cs. 0,0060 » 0,0100 » 0,0015 0,0020 0,0020

» 0,010 » 0,030 » 0,004 0,003 0,005

» 0,030 » 0,065 » 0,009 0,005 0,010
Tennyp OT10,0030 po 0,0060 BKuHOM. 0,0008 0,0010 0,001
Cs. 0,0060 » 0,0100 » 0,0015 0,0020 0,0020

» 0,010 » 0,030 » 0,004 0,003 0,005

» 0,030 » 0,065 » 0,009 0,005 0,010
LinHk Ot 0,0030 go 0,0090 Bkrto. 0,0011 0,0010 0,0015

Cs.0,009 » 0,030 » 0,004 0,003 0,005
>Keneso Ot 0,0006 po 0,0020 Bknto. 0,0004 0,0003 0,0005
Cs.0,0020 » 0,0060 » 0,0006 0,0006 0,0009

» 0,006 » 0,020 » 0,002 0,0020 0,003

» 0,020 » 0,060 » 0,007 0,007 0,010
OnoBo Ot 0,0010 go 0,0030 sknioy. | 0,0004 0,0004 0,0006
Cs.0,0030 » 0,0090 » 0,0011 0,0010 0,0015

» 0,009 » 0,030 » 0,003 0,003 0,004

» 0,030 » 0,090 » 0,011 0,010 0,015

13.3 CpeacTBa namepeHmuii, BComMorartesibHbie YCTPOMCTBA, MaTepuarnbl, pacTBOpbI

Mpy BLINOMHEHUM U3MEPEHUN MPUMEHSIOT CREAYIOLIME CPEACTBA WU3MEPEHWI W BCMOMOraTeNbHbIE

yCTpoicTBa:

- CMNEKTPOMETP aTOMHO-3MUCCUOHHLIN «SPECTRO LAB S» unu aHanoruyHbin;

- BECbl NabopaTtopHble ¢ HanbonbLMM Npeaenom B3BeLumBaHus 200 © cneumManbHOrO Knacca TOMHOCTU
no MOCT P 53228 ¢ auckpetHocTbio 0,0001 T;

- opesepHblii cTaHok «<HERZOG», «HK 80 F» unu aHanoruyHbIin;

- CTAHOK TOKaPHbIA HACTONbHbIA TH-150 nnu aHanornyHbIN;

- Komnpeccop mogenu M 1-7 unu aHanoOrM4YHbIN;

- MAHOMETP AnanasoHom namepenuii ot 0 o 10 MMa;

- BbICOKOYACTOTHYIO NnasBunbHyo ycTaHoBky «Lifumat Met 3,3 VAC» unu aHanoruqxyio;

- nevb ouncTku aproHa «Rare Gas Purifier MP-2000» unu aHanoruyHyio;

- U3NOXHULY MEAHYI0 Unmn rpacputoByio;

- TUIMK rpadpuToBbIE;

- TUFNK KepamMudeckne;

- HOCUK KepaMUYeCcKuii AN TUIMEeNn.

Mpwu BLINONIHEHUW U3MEPEHUI NPUMEHSIIOT CreAyIoLme MaTepuarbl U PacTBOPLI:

- cTaHaapTHbie o6pasubl (CO) cocTtaBa meau;

- cTanaapTHble obpasupl (CO) cocTaBa YepHOBOM MeAU AN CNeKTPanbHOro aHanm3a;

- aproH no NOCT 10157;

- BO34yX, CKaTbiVi noa AasneHuem ot 4 o 6 MnMa;

- CMa3sKy CUJIMKOHOBYIO;

- cnupt atunossbiit no FOCT 18300.

13.4 MeToa u3mepeHui

MeTon OCHOBaH Ha W3MEPEHUM UHTEHCUMBHOCTU IMUCCUOHHBIX CMEKTPanbHbLIX MMHUA ONpeaensemblxX
KOMMNOHEHTOB B METannU4eckoM aHanusupyemoMm obpasue u metannuueckux obpasLax CpaBHEHUS C UC-
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Nonb30BaHWEM aTOMHO-3MUCCUOHHOTO cnektpomeTpa «SPECTRO LAB S» unu gpyroro tuna onTUYECKOro
CMEKTPOMETPa C AYrOBbIM WSIM UCKPOBLIM UCTOMHUKOM BO3BYXAEHMSI M (DOTOINEKTPUYECKO perncTpauuen
crnekTpa.

13.5 NMoaroroBKa K BbINOSIHEHUIO U3MEPEHUN

13.5.1 NMNoagroroBka npudopa

MoaroToBky npubopa K BbIMOTHEHUIO U3MEPEHWI NMPOBOAST B COOTBETCTBUU C TPEGOBAHUAMU UHCTPYK-
LMW NO SKCnnyaTaumm cnektpomerpa. CnekTpoMeTp rpagyupyioT npu co3gaHuu MeToaa ¢ UCNosb30BaHm-
eM CcTaHfapTHoro obpasua cocraBa Meau U CTPOAT 3aBUCUMOCTb MHTEHCMBHOCTU aHaNMTUYECKON SIMHUU OT
MaCCOBOW 10K KaXA0ro onpeaenseMoro KoMnoHeHTa. [Mpu aanbHelwein paboTe BbINONHAT KOPPEKTUPOBKY
rpagyMpoOBOYHbLIX XapakTepPUCTUK B COOTBETCTBUM C UHCTPYKUMEN NO SKCNyaTauum CnekTpomerpa.

AHanuTuyeckme NUHUM KOMMOHEHTOB (KaHasnbl) U PEXMMbI U3MEPEHUI ONPeAEensAeMbiX KOMMOHEHTOB
yCTaHaBNMBAKOT B COOTBETCTBUU C UCMONb3YEMON METOANKOW USMEPEHUN.

13.5.2 Tpe6boBaHuA kK npodam

Mpo6bl ANa usmepeHust AOMKHbI NOCTYNaTh B BUAE CTPYXXKU UM MOHOMUTHOro o6pasua, umelowero
XOTSl Obl O4HY NNOCKYIO MOBEPXHOCTb AUAMETPOM HE MeHee 20 MM.

13.5.3 MNoaroroBka Npo6 K N3MepPeHUI0

CTpy>XKy YEpHOBOI MeAu NpeABapuTENbHO OTMAarHUYMBAIOT. 3aTeM HABECKY CTPYXXKW YE€PHOBON Meau
maccoii ot 30,00 go 50,00 r nomeLLaloT B KepaMUYECKUI TUTENb UMM KEPAMUYECKUIA TUrenb C rpadouToBOM
BCTaBKOW W CNMaBMSiOT B BbICOKOYACTOTHOM MAABUIbHON YCTAHOBKE MOLLHOCTbIO 3,3 YCNOBHbLIX €4UHMUL, B
TEYEeHne 2 MUH 40 NOABSEHUS «3€EMEHOro rnasa» B COOTBETCTBUM C MHCTPYKUMEN no akcnnyarayum «Lifumat
Met 3.3 VAC». MNpoby nony4aior B BUAE MOHONUTHOrO obpasua. NosepxHOCTb 06pa3sLa HeNnocpeacTBEHHO
nepen nposezeHneMm n3avmepeHusi obpabarbiBalotr Ha hpe3epHOM UM TOKAPHOM CTaHKe B COOTBETCTBUM C UH-
CTPyKUMEl MO 3KcnnyaTauuu (pe3epHOro Unm TOKapHOro CTaHka. AHanorMyHo 0b6pabartbiBaloT NOBEPXHOCTb
KOHTPONbHLIX NMPo6 U CTaHAAPTHbLIX 00pa3LOB ANSA CNEKTpanbHOro aHanm3a. O6paboTKy noBepxHOCTU 06-
pa3uoB OCYLLECTBNSIOT B COOTBETCTBMU C paboyelt MHCTPYKUMENR No akcnnyarauumn pesepHoro crtaHka. Ha
06paboTaHHON MOBEPXHOCTU HE AOIMKHO ObITb PAKOBUH, LLIAPanuH, TPELLUWH U LLNIAKOBbLIX BKIIOYEHUH.

13.5.4 BbinonHeHue namepeHun

BeinonHeHne namepeHun oCyLWECTBNAIOT B COOTBETCTBUU C MHCTPYKUMEN NO SKkcnnyaTtauuu npubopa.
Maccosyto 400 KOMMOHEHTOB ONpPeAensioT napannensHo B AByx obpasuax.

13.6.5 O6paGoTKa pe3ynsTaToB U3MepPeHui

OBpaboTKy pe3ynsTaTtoB U3MEPEHUI NPOBOAAT NO KOMMbIOTEPHOW NPOrpaMme U NpeAcTaBnsioT UX B
BMZE 3HAYEHUI MACCOBbIX A0NIei onpeaenseMbiX KOMNOHEHTOB. 3a pe3ynbTaT U3MepeHunii NPUHUMAIOT cpea-
HeapudPMeTUYeCKoe 3Ha4YeHne Pe3ynsTaToB ABYX NapannenbHbIX onpeaeneHuin NpyU YCroBUK, YTO pacxoxze-
HUe MeXay MX 3HAYEHUAMU NpU AOBEPUTENbLHOW BEPOATHOCTM P = 0,95 He npeBbilLaeT 3HaYeHui npeagena
NOBTOPSIEMOCTH 7, NPUBEAEHHLIX B Tabnuue 13.

Ecnu pacxoxaeHue mexay pesynsrataMu napannenbHbiX ONPeAEneHuii NpeBbILLAET 3Ha4YeHne npeae-
na noBTOPSIEMOCTH, BbIMOMHAIOT npoueaypbl, nsnoxeHHole B FOCT P UCO 5725-6 (noanyHkT 5.2.2.1).

Pacxoxpaenus Mexgay pesynsrataMu u3MepeHui, nonyYeHHbIMU B 1ByX Naboparopusix, He AOMKHbI Npe-
BbILLATb Npeaen BOCNPOU3BOAMMOCTH, NpUBEAEHHBIN B Tabnuue 13. B aToM crniyuae 3a OKOHYaTENbHbLIN pe-
3ynbTat MOXET ObITb NMPUHATO UX cpegHeapudmMeTnyeckoe 3HavyeHue. INpu HEBBLIMOMHEHUU 3TOFO YCNOBUA
MOryT ObITb MCMONb30BaHbI NpoLeaypbl, n3noxeHHole B FTOCT P UCO 5725-6.

14 ATOMHO-3MUCCUOHHbLIW CMNeKTparibHbIl MeTo4 C MHAYKTUBHO CBSI3aHHOM
nnasMon UsMepeHuin MaccoBbIX A0reN NnaTuHbl U Nannagua

14.1 O6nacTb NpUMeHeHUA

B HacTofiLueM pasgene yCTaHOBMEH aTOMHO-3MUCCUOHHBIW CNEKTparnbHbIi METOA C WHAYKTUBHO CBSi-
32HHOI NNa3MoN U3MEpPEHUI MacCoBbLIX ZONel NnaTuHbl U nannaausa B gnanasoxe ot 0,25 go 50,0 r/T nocne
npeaBapuTENLHOTO MPOBUPHONO KOHLEHTPUPOBAHUS.

14.2 Tpe©GoBaHUA K NOrpelHOCTU U3MEPEHUN

MorpeLHoCTb U3MEepeHUn MacCoBbIX AONEN NNATUHbI M Nannagua, 3Ha4eHWs Npeaenos NOBTOPAEMOCTH
W BOCMPOM3BOAUMOCTU ANS AOBEPUTENLHON BEpPOATHOCTM P = 0,95 A0omKkHbI COOTBETCTBOBATb 3HAYEHUSAM,
npuBeaeHHbIM B Tabnuue 14.

37



FOCT P 55685—2013

Tabnuya 14 B rpaMmax Ha TOHHY
Onpeaensembili | [vanasoH nsmepeHmii mac- XapaKkTepucTuKka norpeLu- Mpepen
KOMMOHEHT COBbIX /]0Nell KOMMOHEHTa HOCTU U3MepeHUil £A NOBTOPAEMOCTU r | BocripoussoguiocTy R
Mnatuna, Ot 0,25 po 0,50 Bkniou. 0,11 0,11 0,15
nannaguu Ce.0,50 » 1,00 » 0,22 0,23 0,31
» 1,0 » 25 » 0,4 0,4 0,5
» 25 » 50 » 0,5 0,6 0,7
» 50 » 100 » 1,4 1,1 1,9
» 10,0 » 250 » 2,7 3,1 3,8
» 250 » 50,0 » 43 53 6,1

14.3 CpeacrTsa usmepeHui, BCnomorartesnibHbie yCTPONCTBa, MaTepuanbl, pacCTBOPbI

lMpn BLINONHEHUM U3MEPEHWIA NPUMEHSIIOT cneaylowme CPeacTBa U3MEPEHUN M BCNOMOraTerbHble
YyCTpOWCTBA:

- CNEKTPOMETP aTOMHO-3MUCCHOHHBIA C MHAYKTUBHO CBA3aHHOM nnasmoit «Spectro CIROSCCDy unm
aHanornyHbIN;

- nevs MydenbHyio (NnaBurbHYIO0) C TeMnepaTypon Harpesa Ao 1000 °C;

- NIIATY 3NEKTPUYECKYIO C 3aKPbITbIM HArPEBaTENbHLIM ANEMEHTOM, 0BecneunBaloLLyio TemnepaTypy Ha-
rpesa ao 350 °C;

- Neyb KyNensauuoHHyIo ¢ Temneparypou Harpesa 4o 1000 °C;

- U3NOXXHULLY YYTYHHYIO UMW CTarbHYIO;

- BeCbl nabopartopHble crneuuanbHOro knacca tod4Hoctu no MOCT P 53228 ¢ auckpetHoctbio 0,0001,
0,00001, 0,000001 ;

- MOMOTOK U HAKOBAIbHIO CTanbHbIE ANng OTOMBKU CBUHLIOBOFO CNNaea;

- MOMOTOK U HAKOBArIbHIO CTanbHble LLNMGOBAHHbIE AN PACKOBKU KOPOMbLKOB;

- Wbl ans wep6epos;

- WMnubl ANA Kanenew;

- wep6epbl BHYTPEHHUM AnameTpom ot 50 o 60 MM, BbicoToi OT 23 A0 35 mm (Npu HeoBxoauMoCTH
NpeaBapuUTENbHO rMasypoBaHHbLIE);

- Kanenu MarHe3uToBble, NPUTOTOBMEHHbIE U3 CMECK, COCTOSALLEN M3 85 % nopoLuka NepMKNasoBoro no
MOCT 10360 mapok MM 88 + MM 91, NMTN 92 unu nopowuka marHeauTooro no NMOCT 4689 u 15 % nopt-
nanguementa no NOCT 10178 mapku He Hmxke 400 (M3MenbYeHHbIX A0 pa3mepa 4acTul, NPOXoaaLmX Yepes
cuto ¢ cetkoin 0,071 no MOCT 6613) ¢ nobasneHnem 10 % Boabl. MNepen ynotpedneHmem kanenu AOMKHbI
ObITb BbICYLLEHbI.

MpuMedaHue— [JonyckaeTcs U3roTOBMEHWE Kaneneii 4pyroro cocTaBa, 06ecneunBalowmx nposeaeHne na-
MePeHMIt C yCTaHOBMNEHHOM MOrPeLLHOCTLIO;

- Konbbl KH-2-100-18 TXC, KH-2-750-29/32 TXC no MOCT 25336;

- KOnGbl MepHble 2-25-2, 2-100-2 no MOCT 1770;

- BOpPOHKkM B-100-150 XC, B-150-230 XC no MOCT 25336;

- BOPOHKM B-36-80 XC no MOCT 25336;

- nunetkun no MOCT 29227;

- TUrnu papgoposble rnasyposaHHbie no FOCT 9147.

Mpu BLINOMHEHUW U3MEPEHUI NPUMEHSIIOT CrEAYIOLLME MaTepuarnsl U PacTBOPbI:

- KucnoTy consaxyto no MOCT 3118, pasbasnenHyio 1:1, 1:5, 1:6, 1:100;

- KUCNOTY a3oTHyto no FOCT 4461, pasbasneHHyo 1:3;

- KucnoTy cepHyto no MOCT 4204;

- TMOMo4eBUHY no NOCT 6344,

- cBuHey no MOCT 3778 unu 4pyruMm HOPMaTUBHbLIM J10KYMEHTAM,;

- chonbry CBMHLIOBYIO TOAWMHOR OT 0,1 A0 0,3 MM, M3rOTOBNEHHYIO 3 cBuHUA no MOCT 3778 (unm apy-
rMM HOPMAaTUBHBLIM AOKYMEHTaM);

- pryTb (I1) asoTHOKMCAYIO 1-BoAHYIO Mo FOCT 4520, pacTBOp MaccoBoii KOHLEHTpaLun 26 r/ams;

- HaTpui xnopucTbliii no FOCT 4233 1 pacTBOP MaccoBoi KOHLEHTpaLmm 20 r/am3;
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- Bypy no FOCT 8429 (NpoKaneHHy);

- BOAyY AuctunnuposaHHyto no NOCT 6709;

- KBapL UMM CTEKNO U3MENBYEHHOE;

- lWKXTy Ana wepbepHoi NnaBku, COCTOALLYIO U3 ABYX BECOBbIX YaCTel NpokaneHHon Oypbl U OAHON
BECOBOI YacTh coabl. Ha 10 kr wmnxTbl A06aBNSAOT 3 Kr kKBapLUa Unu n3mMens4eHHoro ctekna. Ha ogHy HaBecky
aHanuanpyemou npobbl pacxoayioT oT 6 40 8 I mMXTbI;

- Bymary dounsrposanbHyto no FOCT 12026, mapok ¢, ¢C;

- Cepy N0 HOPMAaTMBHbLIM AOKYMEHTaM;

- aproH no FOCT 10157,

- nnatuHa no MOCT 31290;

- nannaauin no NOCT 31291;

- buneTpbl 06€330MEHHBIE NO [2] UNKU aHANOTUYHBIE;

- TOCyAapCTBEHHbIE CTaHAapTHbIe 0OpasLbl cocTaBa pacTBOPOB MOHOB NNATUHLI U Nannaaus ¢ mMacco-
BOIt aoneii 1 r/am3.

14.4 MeToa usmepeHui

MeToa OCHOBaH Ha MONy4YEeHUU ONTUYECKUX NMUHERYATbIX CNEKTPOB U3Ny4YeHns atoMoB U MOHOB aHanu-
3Mpyemoro BeLlecTBa npobbl NpU pacnbineHun pacteopa Npobbl B MHAYKTUBHO CBA3aHHYIO MnasMy. CBsA3b
WHTEHCUBHOCTU U3NYy4EeHUsI C MACCOBOIN KOHLIEHTpaLMEN KOMIMOHEHTAa B paCTBOPE yCTaHaBNUBAIOT C MOMOLLbIO
rpagympoBOYHOro rpadomka.

14.5 MNoaroToBKa K BbINOMHEHUIO USMEPEHUN

14.5.1 MpuroroBneHne pacTBOPOB U3 YUCTLIX METANSOB

Onsi npuroToBneHus pacTeopa nnaTuHbl MaccoBOW KOHUEHTpauuu 1,0 Mr/cM3 HaBecKy MnaTuHbI Maccoit
0,1000 r MOMELLAT B KOHNYECKYIO konBy BMECTUMOCTbIO 100 cm3 u pacTBopAloT npu Harpesanum B 30 cm3
CMECH a30THOIi M COMsIHOW KMCroT (1:3), BbiNapuBaloT 40 BRaXHbIX conel. OcTtaTok pacTeopsior B 10 cm3
COMAHOI KMCMOTBI, JOBOAAT A0 KUMEHMA, NPURMBAOT 50 cM3 CONsHOI KMCNOTLI, pasbasnexHoi 1:6, u kuns-
TAT 4O pacTBOPEHNUs corelt, oxnaxaaioT. [onyyYeHHbIl pacTBOpP NOMELLAIOT B MEPHYIO KONBOY BMECTUMOCTbIO
100 cm3, fONMBAIOT A0 METKW CONAHON KNCMOTOI, pasbaBnenHoii 1:6, n nepemewmsalor. PacTsop yCroitums B
TEYEHUE O4HOrOo roaa.

[INsi NpUroToBNEHNs PacTBOPa NNATUHBLI MACCOBON KOHLEeHTpaLmu 0,1 mr/cm3 B MepHyto konby BMecTu-
MOCTbIO 100 cm® nomewator 10 cm3 pacTteopa nnaTtuHbl MaccoBON KoHUeHTpauuu 1,0 Mmr/cM3, ONMBaIoT A0
METKW CONSAHON KUCNOTON, pa3baBneHHon 1:6, n nepemeLwumsator. PacTBOp YCTOWUMB B TEUEHUE TPEX MECALEB.

[N npuroToBneHna pactBopa Nannagus MaccoBoil koHueHTpauum 1,0 mr/cm® HaBecky nannaaus
maccoii 0,1000 r noMeLLaloT B KOHUYECKYIO KOnBy BMECTUMOCTbIO 100 cM3 M pacTBOPSAIOT NpU HarpeBaHUm
B 30 cm3 cMecK a30THOWM W ComsHOI KUcnoT (1:3), BbINAPMBAIOT 40 BNAXHBIX conein. OCTaToK pacTBOPSIOT B
10 cM® COnAHOI KUCNOTbI, JOBOAAT A0 KMNEHUS, NpUnMBaioT 50 cM3 COnsHOI KMCNOTbI, pasbaBnerHoN 1:6,
U KUNATAT A0 PacTBOPEHMA coneil, oxnaxgaaior. Mony4YeHHbIli pacTBOpP NOMELLAIOT B MEPHYIO KONGy BMeCTH-
MocTblo 100 cMm3, AOnNMBAIOT A0 METKW COMSIHOM KUCHOTOI, pa3GaBneHHol 1:6, u nepemelumalot. PacTeop
yCTOMYMB B TEYEHUE OAHOrO roaa.

JIns npuroToBNeHus pacTeopa nannagus MaccoBoil KoHLEeHTpaumu 0,1 Mr/cM® B MepHyio konby BMecTu-
MocTbio 100 cm3 nomewyaiot 10 cm3 pacTBopa nannaams MaccoBoii KOHUEHTpauun 1,0 mr/em3, gonueaior 1o
METKM CONSAHON KUCNOTON, pa3baeneHHol 1:6, n nepemeLmsalor. PAcTBop yCTONYMB B TEHYEHUE TPEX MECSILIEB.

14.5.2 [ina nOCTPOeHUs rpagaympoBO4YHOrO rpachmka rotoBAT pacTBOPbI NNATUHLI U NANNaansa U3BeCTHON
KOHLIEHTpaLuu.

Mpw NPUroTOBNEHUM PacTBOPa A MacCOBOIi KOHLIEHTPALMK NNaTuHbl u nannaaus 100 Mkr/cM3 B MEpHYIO
konBy BMecTUMOCTbIO 100 cm3 nomewwaiot no 10 cm3 pacTBOPOB NNATWHLI U NANNAAMA C MACCOBOIi AONeil
1 Mr/cM3, QONUBAIOT O METKM COJISIHON KMCIIOTOHA, pasbaeneHHou 1:5, n nepemMeLunBaloT.

PactBop yCron4me B TEYEHUE TPEX MECSILIEB.

Mpu NPUroToBNEeHM pacTeopa b MaccoBOll KOHLIEHTPALMK NNATUHBLI ¥ nannaaua 10 MKr/cm? B MepHyio konby
BMECTUMOCTbIO 100 cM3 nomeLuaior 10 cm3 pacTeopa A, JONMBAIOT 0 METKM CONSHON KUCIOTOI, pa3GaBneHHoM
1:5, u nepemeLumsaloT. PacTBOp yCTOWYMB B TEHEHUE OAHOTO MecsiLa.

14.5.3 NpurotoBneHune rpagyupoBOYHbLIX pacCTBOPOB

B psan MepHbIX koNn6 BMecTuMocTbio 100 cm3 kaxkaas nocneaosaTenbHO NOMELLIAIT anUKBOTLI PacTBOPa
B, pacTeopa A 1 pacTBOpbl MOHOB MNATWHbI U NaNNaans MaccoBoi KOHLEHTpaLmmu 1 mr/cmM3 B COOTBETCTBUM
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¢ Tabnuuen 15. JonueatoT 40 METKM CONMAHON KMCNOTON, pasbaBneHHon 1:5, n nepemMewumsatoT. PacTBopsl
YCTONYMBbI B TEHEHUE CEMMU OHEN.

Tabnwuya 15

MaccoBas KoHLUeH-
MaccoBasi KOHLEH- Tpaumsa nnaTuHel
MHaeke rpagynmpoBoYHOro HanmeHoBaHue O6beM anuksoTbl
TpaLuma 0CHOBHOIo 3 (nannaausq) B pac-
pacTBopa 3 OCHOBHOrO pacTBopa pacTBopa, cMm
pactBopa C, MKr/cm TBOpe cpaBHeHus Cy,
MKr/cm3
PM17-0 0 — 0 0
PM 17-1 10 Pacteop b 1,5 0,15
PM 17-2 10 PacTteop b 3,0 0,30
PM 17-3 100 PactBop A 1,0 1,0
PM 17-4 100 PacTtBop A 50 50
PM 17-5 1000 CO coctaBa pactso- | 1,0 10,0
pa WOHOB MNaTuHbl U
nannagus
PM 17-6 1000 CO coctaBa pacTBo- | 2,5 25,0
pa WOHOB MNaTuHbl U
nannagus
MpumeyvaHunsa
1 B ka4ecTBe rpagynpoBoYHoro pacteopa M17-0 UCNonb3yroT CONAHYIO KUCNOTY, pasbaBneHHyto 1:5.
2 [aHHble cBefleHUsI HOCAT peKOMeHAaTeNbHLIN XxapakTep U MOTyT ObiTb U3MEHEHBI B 3aBUCUMOCTHU OT YyBCTBU-
TENBHOCTU 3MUCCUOHHOIO CNEKTPOMETPa C UHAYKTUBHO CBA3AHHON Mia3Moi U T.4.
3 [Ins npuroToBrneHnA rpagynpoBOYHbIX PacTBOPOB MOXKHO UCMONbL30BaThL pacTBOPLI, MPUrOTOBMEHHBIE U3 YACTLIX
MeTannos.

14.5.4 MogrotoBka npudopa

B COOTBETCTBUM C MHCTPYKUMEN NO dKCNyaTauMm cnekTpoMeTpa 3anyckaiot pabo4yto nporpammy U Bbi-
NONHAKOT HE MEeHee ABYX M3MepeHMI71 aHanuUTU4eCcKoro curHana Hynesoro pacraeopa, 3atem — COOTBETCTBYIO-
Liero rpagyupoBOYHOro pacTeopa.

PaccunTbiBaloT rpagyMpoBOYHbIE XapaKTEPUCTUKM.

MpuMedaHune— OnpegeneHue rpagympoBOYHbLIX XapakTepucTuk, o6paGoTky U XpaHeHUe pe3ynsTaTos rpagy-
MPOBKW NPOBOAAT C UCNONL30OBaHWEM CTaHAAPTHOMO NporpaMMHOro obecneveHus, BXOASLLEro B KOMNAEKT CNEKTPOMETpa.

KoHTponb cTabunbHOCTU FPagyupoOBOYHbIX XapakTepUCTUK NPOBOAAT C NPUMEHEHUEM FPaaYUPOBOYHbLIX
pacrtsopos PM 17-3 unu PM 17-4. paaynpoOBOYHbIE XapakTEPUCTUKN NPU3HAIOTCA CTAOUNbHBLIMKU, €CnK OT-
KSIOHEHME NOSTYYEHHOTO pe3ynbrara OT YCTAHOBMIEHHOTO 3HAa4YEeHUA MAcCOBOW KOHUEHTpaLMUN KOMMOHEHTA B
rpaaympoBoYHOM pacTBope He npesbiwaet 10 % oTH.

14.5.5 NMoaroroBka Npo6 K U3MepPeHnto

14.5.5.1 MNpeaBapuTenbHOE KOHUEHTPUPOBAHUE NNATUHBLI U NANNAaausa B 30N0TO-cepebpsiHbIN KOponek

Hasecky yepHoBoW meau maccomn ot 25,00 ao 50,00 r noMeLaloT B KOHUYECKYIO KONOY BMECTUMOCTLIO
750 cm3, npunusaiot ot 30 go 35 cm3 Bogwl, 0T 10 40 40 cm3 pacTBOpa a30THOKMCAOI PTYTU U NEepeMeLLmnBa-
10T 10 NONHON aManbramauum crpyx«u. Mocne atoro npunusatot ot 100 Ao 150 cM3 cepHOIl KUCNOTLI U MO-
MeLLAaloT KoNby Ha ropayylo nnuTy. PacTBopeHue BeayT Npu HarpeBaHuM U NEPUOANHECKOM NepemeLLnBaHum
A0 NOMHOro pacTBOPEHUSI HaBeCKW YepHOBON Meau. MNpU3HaKoM pacTBOPEHUA ABMAETCA U3MEHEHNE OKPaCKM
pacreopa U3 TEMHO-3€NEHOI0 B CBETALIN cepo-rony6oin. B kKoHUEe npouecca BBOAAT 4 r cepbl U 406aBNAOT OT
3 .00 4 T TMIOMOYEBUHDI.

MpwnMedaHune—Ha ocHoBaHUW NOATBEPXKAEHUA KOHTPONA Ka4eCTBa pe3ynsTaToB U3MepeHuin MeTtogom aoba-
BOK gonyckaetcs He 406aBnNSATh cepy M THOMOYEBUHY NPU HANUYNKA HU3KON MaccoBOW AONWU METaNNOB NNATUHOBOW rPynnbl
1 BBICOKOW MaccoBoi aonu cepebpa B coctaBe Npobbl.

Mocne oxnaxaeHns NPUNUBAIOT BoAy A0 06bema 500 cM3, pacTBOp HarpeBaloT A0 KUNEHWs, NPUNNBa-
1ot 30 cM3 pacTBOpa XNOPUCTOTO HATPUSA U KUMATAT A0 KOArynsauun 0cajka, 3aTem OXnaxaaloT pacTsop A0
Temnepatypsi o1 70 °C 4o 80 °C u unLTPyIOT Yepes ABONHON hunbTp «6enas» unu «CUHAA NEHTa», B KOHYC
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KOTOPOrO BMOXEHO HEMHOTO (punbTpobymarkHoi Macchl. OBMbIBAIOT CTEHKM KONObI BOAON, yAANAIOT OCTaTKU
0cajka BNaXHblM KyCOUKOM OUNbTPa U NPUCOEANHSIOT 3TOT KyCOMEK K OCHOBHOMY 0caaky Ha dmnbrpe. Mpo-
MbIBaIOT (puILTP ABa UK TPU pasa ropsaven BOAOW A0 yAaneHus CepHOKUCIION Meaun ¢ unerpa.

dunbTp C 0CaAKOM NEPEHOCAT B Wepbep, NOMELLAIOT B My(PenbHYIO MeYb, BLICYLUMBAIOT U CXUIaoOT NpU
Temneparype ot 400 °C go 500 °C, ansa yepHoBon mean mapok M43 — MY6 ¢ noBbiLWEHHbIM coaepXxaHnem
npuMeceli BbiLLIEYKa3aHHYIO onepauuio cneayer npoBoaAuTb nNpu Temneparype 600 °C. 3atem B wepbep ao-
6aenstot 30 r cBUHLA, LWMXTY AN wepbepHoi Nnaeku, NOMELLAIOT B MydernbHYI0 NeYb, HarpeTyto A0 TeMne-
patypbl oT 950 °C go 1000 °C. Nnaeky nepBoHayanbHO BEAYT NPpU 3aKpbITOW ABepLe (3acnoHke) MydhenbHON
neuu A0 NOMHoro pacnnaeneHus npobbl n NOSIBNEHUA «rnasa» CBUHUA. 3aTtem aepuy (3aCnoHKy) MydenbHoM
neun npu HeobxoAUMOCTU OTKPLIBAIOT U NPOAOIDKAIOT NPOLIECC OKUCIIEHUS U LUNAKOBAHWUA NpU TemMneparype
He Hwke 950 °C [0 NONHOro 3aKPLITUA CBUHLIOBOTO GnuMka («rnasay) LUnakom.

LLepbBep BLIHUMAIOT U3 NEYn, COAEPXKUMOE BbINIMBAIOT B U3NOXHULY, OTOMBAIOT CNNaB OT LWnaka u Npu-
Jaiot cnnasy copMmy Kybuka. [lanee npoBOASIT KynenupoBaHue.

KynenupoBaHue CBMHLOBOro cnnasa npoBogsAT npu temneparype ot 950 °C ao 980 °C Ha kanensx,
KOTOPbIE NPEABAPUTENBHO HarpeBaloT A0 Temneparypbl nevun. Mocne pacnnaeneHusa cBUMHLA ABepLy (3aCnOH-
KY) MyPEenbHOM neun NpuMoTKPbLIBAIOT W, KOrAa MacChl CBUHLA OCTAHETCH HE3HAUYUTENbLHO, ABEPLY (3aCNOHKY)
3aKpbIBAIOT. B KOHLE KynenupoBaHus NpoucxoauT BrMKOBaHue, 3aTeM NOTEMHEHWE U 3aTBepAeBaHUe 3010TO-
cepebpsHoro koponeka. llocne 3Toro kanenb U3BNEKaT U3 My(ensHON NeYn, OXNaXkaatoT, O4ULLAIOT KOPOneK
OT NPUCTaBLLUMX YaCTUYEK Kanenu n B3eLunBalor. Ecnu macca mexee 200 Mr, TO 40BOAAT cepebpom A0 HYXKHO-
ro Beca, 3aBopaynBaoT B CBMHLOBYIO (PONbIy U CNaBnaioT Ha kanenu npu temneparype ot 950 °C go 980 °C
B TeyeHne 10 — 11 muH. Koponek oxnaxgaroT, 04MLLAIoT, NPOMbIBAIOT BOAOW, BbICYLUMBAIOT NPU TEMNepaTtype
ot 400 °C go 500 °C.

14.5.5.2 MpurotosneHne pacTeopa Ans U3MepeHunin

30n0T0-cepebpsHbIit KOPONeK NOMELLAIOT B KOHMYECKYIO KonBy BMECTUMOCTbIO 100 cm3 u pacTeopsioT
npu Harpesannn B 20 cM3 a30THOI KMCMOThI, pasBaBnerHon 1:1, (UNLTPYIOT HEPaCTBOPUMBIN 0CaAO0K YEepes
uneTp «CUHAA neHTay. Ocanok Ha hunbTpe NPOMbIBAIKOT a30THOI KMCNOTOM, pa3basneHHol 1:4, 3aTem rops-
yeli Bogow. Monyyatot pacteop B.

dunbTPp ¢ 0CAAKOM CyLlaT M 030MA0T B dhapcdopoBom TUrne npu Temnepatype ot 600 °C go 900 °C B
TeyeHne 30 MuH. K ocTaTKy nocrne o3oneHust npunusaiot 15 cm3 cMecu a3oTHoIl 1 consiHoii kucnot (1:3), 06-
MbIBas CTEHKM TUMMA, ocTaenaoT Ha 20 (30) MUH Ha NnMTe NpK yMEPEeHHOM HarpeBaHuu. Cogepxumoe TUrna
OXIaXKaaloT U PUNLTPYIOT Yepe3 PUnsTP «CUHAA neHTay. Ocagok Ha MNLTPe NPOMbLIBAIOT PACTBOPOM CO-
nNAHON KMCnoThl, pasbasneHHoi 1:5. MonyyatoT pacreop T~

B pactBOop B no kannsim npunvBaloT COMsIHYIO KUCHOTY, pa3basneHHyto 1:1, 4O MOMHOro ocaxaeHus
cepebpa, He Aonyckas u3bbiTka CONMAHOW KUCMOTbI, BbIAEPXKUBAIOT HA MAUTE NPU YMEPEHHOM HarpeBaHun
(He gonyckasi KUNeHus) Ao Koarynsiuumu ocagka, punsrpytor. Ocagok xnopuaa cepebpa npoMbIBaIOT CONMSAHOMN
kucnotoin, pasbasneHHoi 1:100. MonyyatoT pacteop L.

MonyueHHble pacteopbl [ 1 [l 06beauHSIIOT B KOHUYECKyIo konby BMecTuMocTbio 100 cm3, ynapueator
Ao obvema 5 (10) om®, NepeBOAAT B MEPHYIO KONOY BMECTUMOCTbLIO 25 cM3, JOBOAST 40 METKM COTSIHOM KUC-
norton, pasbaeneHHomi 1:5, n nepemeLLMBaloT.

14.5.6 MpoBeaeHne usmepeHUn

Hactpoliky cnekTpomeTpa, napameTpbl U3MEPEHUI YCTaHABNMBAIOT B COOTBETCTBUWU C MHCTPYKLMEN NO
akcnnyartauuu npubopa. Ons AOCTMKEHUA ONTUMANBHBLIX 3HAYEHWUI NO YYBCTBUTENBHOCTU M TOYHOCTHN ONpe-
JerneHns KOMNOHEeHTOB U3MepeHne WHTEeHCMBHOCTM aHanuTUYECKMX CMEKTPanbHbIX AMHWI onpeaensembix
KOMMOHEHTOB NPOBOAAT NPU ANIMHAX BOSH, YKa3aHHbIX B Tabnuue 16.

Ta6bnuya 16

OnpeaensieMblil KOMMOHEHT AnuHa BONHbI, HM
MNnatuHa 265,945
Mannaguit 340,458
MpuMeyvyaHune — [onyckaeTca NpUMEHEHNE ApYrux ANUH BONH Npu ycnosuu obecneveHus TpebyeMblix
METPOSOrMYECKUX XapakTepuUCTUK.

M3aMepeHue crneqyeT HauMHaTh No uctedeHuu ot 20 Ao 30 MUH Nocne 3a)mraHusa Nnasmbl Ans crabunu-
3aLuMu yCnoOBUIn UBMEPEHUNA.
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Mpu BbINOMHEHUW M3MEPEHMII NOCNEAOBaTENLHO BBOAST B NNa3My pacTBOPbI KOHTPOMbLHOMO OMbITa,
rpagyMpoBOYHbIE PACTBOPLI, aHanuaupyemsle pacTBopbl Npo6. Ona kagoro pactsopa BhIMOMHAKT MO TpU
U3MEPEHUA MHTEHCUBHOCTU aHaNUTUYECKON NMUHUM KaXA0ro KOMMOHEHTA W BLIMUCNAIOT CPefiHEE 3HAYEHNE.

C NOMOLLbIO rpayMpoOBOYHON 3aBUCUMOCTU HaxXOASAT 3HAYEHWE MAacCOBOW KOHUEHTpauuu onpegense-
MOFO KOMIMOHEHTa B pacTBope.

Pesynbrartbl M13amMepeHMin MaccoBOW KOHLIEHTpaLMK onpeaensaeMoro KOMNoHeHTa B npobe aBToMaTtuye-
CKN BbIBOAATCA HA 3KpaH MOHUTOpA.

14.5.7 O6padoTKa pe3ynLTraToB

14.5.7.1 MaccoBylo AOnI0 onpeaensaeMoro KOMNoHeHTa X, I/T, BbIMUCAAOT No hopmyne

X =5 (15)

m

rae C — MaccoBas KOHLEHTPALMA ONPeAensemMoro KOMNOHeHTa B npobe, MKr/emS;
V — o6bem pactBopa npobbl, cmS;
m — macca HaBecku npoobl, T.
14.5.7.2 3a pesynbsrar uUsmepeHuin NpUHUMAaloT cpegHeapudMeTu4YecKoe 3Ha4eHne AByx napannernbHblX
onpeaeneHuin Npy ycnoBum, 4To abCoNIOTHAs PasHOCTb MEXAY HUMU B YCINIOBUSX NOBTOPSAEMOCTU HE MPEBbI-
LIaeT 3Ha4YeHun (npu aosepuTensHoOn BeposiTHocTM P = 0,95) npegena noBTOPAEMOCTU 1, NPUBEAEHHbLIX B
Tabnuue 14.
Ecnun pacxoxaeHue mexay pesynsratamy napannenbHbiX onpeaeneHnin NpesblLLaeT 3HadeHue npeaena
NOBTOPAEMOCTU, BbINOMHAIOT NpoLeaypbl, usnoxeHHole B FOCT P UCO 5725-6 (nognyHkT 5.2.2.1).
PacxoxaeHus Mexay pesynstatamu U3MepeHu, Nony4YeHHbIMU B ABYX NabopaTopusx, He AOIKHLI Npe-
BbILLATb 3HAYEHWI npeaena BOCNPOM3BOAUMOCTHU, NMPUBEAEHHBLIX B Tabnuue 14. B aToM cny4yae 3a okoH4a-
TenbHbIA Pe3ynbTaT MOXET ObITb NPUHATO X cpegHeapudmMeTnyeckoe 3HavyeHune. MNMpu HeBLINOSIHEHNNU 3TOTO
YyCrnoBUs MOTyT ObITb UCNOMb30BaHbI NPOLEeaypbl, n3noxeHHsle B FTOCT P UCO 5725-6.

15 ATOMHO-abCOpPOLMNOHHBLIN MEeTOA U3MEepPEeHU MacCoBOM AONU Nannagus

15.1 ObnacTb NpUMEHEHUA

B HacTosiLem pasgene yCTaHOBMEH aTOMHO-abCOPLIMOHHBIA METOA M3MEPEHUIA MAaCCOBOW AoNK nanna-
ana B agnanasoHe ot 0,10 go 10,0 r/T.

15.2 TpeboBaHUA K NOrPeHOCTU U3MEPEeHU N

MorpeLuHoCTb 3MepEeHuii MacCcoBOI A0NK Nannaauns, 3Ha4eHUs NpesernoB NOBTOPSEMOCTH U BOCNPOU3-
BOAMMOCTM AN JOBEPUTENBLHON BEPOATHOCTM P = 0,95 A0MmKHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHLIM
B Tabnuue 17.

Tabnwuya 17 B rpammax Ha TOHHY
[ranasoH namepeHuii MaccoBoii XapakTepucTuka norpetu- Mpepen
Aonu nanraaua HOCTY UsMepeHuil + A NoBTOPAEMOCTU r (N = 2) BOCMNpPOU3BOAUMOCTU R
Ot 0,10 po 0,25 Bkntou. 0,08 0,08 0,12
Cs. 0,25 » 0,50 » 0,11 0,11 0,18
» 050 » 1,00 » 0,22 0,22 0,36
» 10 » 25 » 0,4 0,4 0,6
» 25 » 50 » 0,5 0,6 0,8
» 50 » 10,0 » 1,4 1,1 2,3

15.3 CpeacTBa U3MepeHUi, BCnomoraTtenbHble YCTPOICTBA, MaTepuanbl, pacTBOpPbI

Mpu BbLINONHEHWM U3MEPEHUI NPUMEHAIOT Cneayllme CpeacTBa U3MEPEHUW M BCNOMOraTerbHbIE
yCTpOKCTBA:

- CNEKTPOMETP aTOMHO-abCOPOUMOHHBLIA C NNamMeHHbIM aTOMU3aTOPOM U UCTOYHUKOM W3MyYeHUs Ha
nannaaum;
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- KOMMPECCop BO3AYLUHLIN;

- MAUTY 3MEeKTPUYECKYIO C 3aKPbITbIM HarpeBarTefbHbIM IEMEHTOM, 0BecneynBaloLyio Temneparypy Ha-
rpesa ao 350 °C;

- BECbl NaboparopHbie cneuumansHoro knacca to4Hoctu no FOCT P 53228 ¢ auckpetHoctbio 0,0001 r;

- konbbl MmepHble 2-100-2 no MOCT 1770;

- cTakaHsbl B-1-250 TXC no NOCT 25336;

- kon6bl Kn-2-250-19/26 TXC no MOCT 25336;

- MANETKN HE HWXe 2-T0 knacca ToyHocTtu no NOCT 29169 n FOCT 29227,

- npo6upku M-2-20-13/23 no NOCT 1770;

- BOPOHKM aenuTtenbHble BA-1-100 XC no NOCT 25336.

Mpun BbINONHEHUU M3MEPEHUI NPUMEHSIOT crieaylowue marepuansl U pacTBOpbI:

- BO34yX, OKaTbli Noj AaBfieHUEM OT 2-105 go 6-10° Na;

- auetuneH no NOCT 5457;

- nponan-6ytaH no FOCT 20448;

- BoAy auctunnuposaHHyto no MOCT 6709;

- kucnoty consaHyo no MOCT 3118, pasbasneHHyo 1:3 u 1:10, U pacTBOp MOAAPHON KOHUEHTpaUUK
2 mMonb/am3;

- knucnoty asotHyto no FOCT 4461,

- nannaaun no NOCT 31291;

- roCyAapCTBEHHbIE CTaHaapTHele o6pas3ubl (FCO) cocTaBa pacTBopa MOHOB Nannagus;

- ankunaHunuH (AA) No TEXHUYECKOW AOKYMEHTaLuUu;

- Tonyon no NOCT 5789;

- chunbTpbl 00€330MNEHHBIE MO [2] NN aHaNOrMYHbIE;

- Oymary chunsrposanbHyio no FOCT 12026, mapok ¢, ®C.

15.4 Metoa usMepeHum

MeToa OCHOBaH Ha W3MEpPEHUU aTOMHOTO MOTTIOLLIEHUA PE30OHAHCHOW JIMHUK Nannagus Nocne BBeAEHUA
aHanM3MpyeMoro pacTBopa B niiamsi aueTueH-Bo3ayX unu nponaH-6yTaH-Bo3ayx.

15.5 MoaroToBka K BbINOSTHEHNUIO U3MEPEHUN

15.5.1 MpuroroBneHune pacTeBOopoB

15.5.1.1 MpuroToBneHune pacrTeopa ankunaHunuia (AA) B Tonyone

OgnHy 06bemHylo YacTb AA 1 iBe 06bEeMHbIE YacTu TOSyona CMELLMBAIOT U NOMELLAIOT B AENUTENbHYIO
BOPOHKY, NPUIMBAIOT PaBHbI 0OGbEM CONMAHON KMCAOTbLI U BCTPSAAXUBAIOT B Te€Y4E€HWE 5 MUH. HWXHUI cnon oT-
AENSI0T, NPUNMBAIOT CBEXYIO NOPUMIO CONAHONW KMCNoThl. Onepauumio NOBTOPAIOT YeTbIPpE UMM NATb pa3 Ao
nony4yeHus cnabooKpaLLeHHOro HUXHEro cnos. MpoMbIBalOT opraHUieckyto hady pacTBOPOM CONSIHON KUCHO-
Thl MOMSIPHOI KOHLIEHTPALMM 2 MOMb/AMS U OTCTAUBAIOT B TEUEHUE CYTOK. PacTBOp AA B TONyone OTAensiior,
CMUBAIOT B CKISIHKY U3 TEMHOIO CTEKNAa U XPaHAT B XONOANNbHUKE.

15.5.1.2 MpuroToBneHue pacTeopa Ana 9KCTPaKUMn

B MepHyto konby BMecTUMOCTbIO 100 cm3 nomewatot 40 cm3 pactBopa AA, IONMBAIOT 40 METKU TONYo-
oM U NepeMeLLnBaloT.

15.5.1.3 MpurotoBneHne pacTteopa W3BECTHON KOHUEHTpauuu

Mpu NpUroToBNEHMM pacTBopa A MaccoBoW KOHLEeHTpauun nannaaus 0,1 mr/cm3 Hasecky nannagus
maccoi 0,1000 r pacTBopsioT B o6beme 10 cM3 cmecn consHoil U a30THOI kucnoT (3:1) npu Harpesanuu. MNo-
NYYeHHbI pacTBOP YNapuBaIOT [0 BNAXHbLIX COMNEl U NEPEHOCAT B MEPHYIO KOnBy BMecTUMOCTbIO 1000 cm3,
OONMBAIOT 40 METKM CONSIHOM KUCMNOTOM, pa3baBneHHown 1:3, n nepemeLrunBalor.

B kayectBa pacTtBopa M3BECTHOW KOHLEHTpauuu gonyckaercs ucnone3osatb CO cocrasa pacteopa
WOHOB Nannaams ¢ MaccoBOil KOHLEHTpauMen nannagus 0,1 mr/cmS.

PactBop A xpaHsiT He Gornee LwecTu Mecaues.

15.5.1.4 MpuroToBneHne rpagyMpoBOYHLIX PacTBOPOB

Mpu npuroToeneHnn pacteopa nannagus Pd 20 MaccoBoli koHUeHTpaLmu 20 Mkr/cM3 B MepHyto konby
BMecTUMOCTbio 100 om® nometuator 5 cm3 pacteopa A, npunusaiot 20 cM> CONSHOI KUCNOTbI, pa3BaBneHHoM
1:3, n 25 cm3 pacTBOpa ANs SKCTpaKLu. [POBOAAT SKCTPAKLMIO B TeueHne 14 — 20 MUH. DKCTPaKT OTAENsIOT
B AeNUTENbHOWN BOPOHKE.

Mpu NpuroToBneHU pacteopa nannaaus Pd 0,4 maccosoit koHUeHTpaumu 0,4 Mkr/cm3 B npoBupky no-
meLuatot 0,2 cm3 pacteopa Pd 20 u 9,8 cm3 Tonyona u nepemeLumBalor.
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MpW NPUroTOBNEHMM pacTBopa nannaans Pd 1 mMaccoBoit koHUeHTpaummn 1,0 Mkr/cm3 B npoBupKy no-
mewatot 0,5 cm3 pacreopa Pd 20 u 9,5 cm® Tonyona v nepemeLLmMBaror.

lMpu npuroToBneHun pacreopa nannaaus Pd 2 MaccoBoi koHUeHTpaumn 2,0 mkr/cm® B npoBupky no-
meLator 1 cm3 pacteopa Pd 20 1 9,0 cm® Tonyona v nepeMeLLnBaloT.

MpW NPUroTOBNEHMM pacTBopa nannaans Pd 5 MaccoBoit koHUeHTpaummn 5,0 Mkr/cm3 B npoBupKy no-
meLaror 2,5 cm® pacteopa Pd 20 n 7,5 cM3 Tonyona u NepemMeLLmMBaioT.

Mpu npuroTosneHun pacteopa nannagus Pd 10 maccosoii koHueHTpauuu 10,0 Mkr/cmS B npoBupky ro-
meLarot 5 cm3 pacteopa Pd 20 1 5 cm3 Tonyona u NepemMeLLmnBaor.

PacTBopbl XpaHsT He Gonee Tpex MecsLeB.

15.5.1.5 MocTpoeHune rpagynpoBOYHOro rpaduka

[ns noCTpoeHus rpalympoBOYHOro rpadmka NpUroToBEHHbIE PaCTBOPLI PACTbINAOT B NaMeHN auetu-
NeH-BO31yX UMK nNponaH-0yTaH-BO3ayX.

Mo ocu abcuuce 0TKNaAbIBAOT MACCOBYIO KOHLIEHTPALMIO ONpeaeNnsieMOro KOMNOHEHTa B pacTBOpax B
MUKpOrpamMmmax Ha Kybu4eckuit CaHTUMETP, N0 OCU OPAWHAT — COOTBETCTBYIOLLME 3HAYEHUS aHAaNUTUYECKUX
CUrHamnoB.

15.6 BbinonHeHue usMepeHun

15.6.1 Obwme TpeboBaHus kK MeTogam namepeHuin u TpebosaHuss 6€30MNaCHOCTU NPU BbINONHEHNU U3-
MepeHUin — B COOTBETCTBUM C pasgesniom 4.

15.6.2 NMoaroroBka NPo6 K BbINOJIHEHUK U3MEPEHUN

Hagecky yepHOBOI MeAU B COOTBETCTBMM € Tabnuuen 18 nomeLaioT B cTakaH (Mnm KOHUYeCKyto Konby)
BMECTUMOCTLIO 250 cm3, npunueatoT oT 25 A0 30 cMS cMecH ConsHoI U a30THOI KuenoT (3:1)  ynapueaior
npy YMEPEHHOM HarpesaHum aocyxa 6e3 npokanueaHus. [ina 6onee NONMHOrO yaaneHus asoTHOW KUCHOTbI K
CyXOMy OCTaTKy NpunusaioT 10 cM3 CONAHOI KNCMOTBI M yNapuBaHUe NOBTOPSIOT.

Tabnuyai8
OpI/IeHTVIpOBOHHaFI MaccoBaA AonAa nannaguva, T Macca HaBecku llepHOBOI\/'I Meau, r
Ot 0,1 ao 2,0 BKMtOM. 5
Cs. 2,0 go 5,0 BKkntoM. 2
Cs.5,0 go 10,0 Bkntod. 1

[ns 6onee NOMHOroO yAaneHns asoTHON KUCNOTLI K CYXOMY 0CTaTKy npunusaiot 10 cM3 consiHoi kucno-
Tl M yNapuBaHue nosTopsioT. K cyxomy ocTtatky npunmsatot 10 cm3 conamHoii kuenotbl, pasbasneHHon 1:3, u
HarpeBatT 40 pacTBOpPEHUsi conen. PacTeop oTduneTposbiBator. O6bem unsTpaTa He AOMMKEH NpeBbILAaTh
100 — 110 cm® BMECTE C NPOMbIBHBIM PACTBOPOM COMSIHOM KNCMOTHI, pasbasnenHoii 1:10. B cuneTpat npu-
nmBaioT 2 cM3 pacTBOpa A1 SKCTPAKLWKN, SKCTPArupyioT B TeueHne 14 — 20 MuH. SKCTPaKT Nocne NosHOro
paccrnoeHus HanpaensAIOT Ha BbIMONIHEHNE N3MEPEHUN.

15.6.3 BbinonHeHue nsMepeHnn

MoaroToBKy kK paboTe u BKMIOYEHNE aTOMHO-abCOPOUMOHHOTO CNEKTPOMETPA BbIMONHAOT COrMAacHO UH-
CTPYKUMM NO 3Kcnnyataummu npubopa.

SKCTpaKT, Nony4eHHbI no 15.6.2, BBOAAT B NNaMsa aueTuneH-so3Ayx unm nponaH-0yTaH-so3ayx atom-
HO-a6CopPOLMOHHOIO CnekTpomeTpa, usmepsaior abcopbuuio nannagus. AGcopbumio aKCTpakTa U3MEPSIOT He
MeHee AByX pa3 u anda pacdyeta 6epyT cpegHeapudmerudeckoe 3HadeHue. Mpu cmeHe pacTBOPOB CUCTEMY
pacnblneHna NPOMbIBAIOT BOAOI 40 NONMYyYEHMSA HYNEBOro nokasaHusa npubopa.

M3amepeHune npoBoaAT O4HOBPEMEHHO C PacTBOPaMU KOHTPONbHOIO OMbiTa U pacTeopamu A NOCTpo-
€HUS rpagynpoBOYHOro rpadmka.

Ycnosus usmepenusi noagbupaiot B COOTBETCTBUM C MCNOMb3yeMbiM NPUGOPOM.

15.7 O6pab6oTka pe3ynsTaToB U3MEPEHUN

15.7.1 Maccosyto gonto nannagus X, r/T, BIMUCAAT No hopmyne

X =L (16)

m
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rme C — MaccoBas KOHLEHTPaUMsa Mannagusi B 9KCTPaKTe, HalAeHHasi Mo rpaayupOBOYHOMY rpadiuky,
MKF/cmS;
V — o6bem pacTBopa Ans IKCTPaKLmu, cM,;
m — Macca HaBecKu YepHOBOI Meau, I.

15.7.2 3a pesynbrar MamMepeHuin NPUHUMAIOT cpeaHeapuMeTnyeckoe 3Ha4eHue AByx napannernbHbIX
OnMpeAeneHnii NpyU yCroBuM, YTO abCOMIOTHAsA PasHOCTL MEXAY HUMU B YCMOBUSX NOBTOPSIEMOCTU He npe-
BbILLAET 3HAYEHU (Npu A0BEPUTENBHON BEpOoATHOCTM P = 0,95) npeaena NnoBTOPAEMOCTU 7, NPUBEAEHHBIX B

Tabnuue 17.

Ecnu pacxoxaeHue mexay pesynsrataMmu napannenbHbix onpeaeneHuil NpeBbILaeT 3HayeHue npeae-
na NoBTOPSIEMOCTH, BbIMOMHAIOT Npoueaypbl, usnoxeHHole B FOCT P UCO 5725-6 (noanyHkT 5.2.2.1).

15.7.3 PacxoxxaeHus Mexxay pesynsraraMmu usmepeHun, Nofny4YeHHbIMKU B ABYX nabopartopusnx, He A0mK-
Hbl MPEBbLILLATL 3HAYEHUW Mpeaena BOCNPOU3BOAUMOCTU, NPUBEAEHHbIX B Tabnuue 17. B atom cny4yae 3a
OKOHYaTEenbHbIA pPe3ynsrar MOXET ObITb NPUHATO UX cpeaHeapudMeTuieckoe 3HavYeHue. MNpu HEBbINOMHEHUK
3TOr0 yCroBusl MOTyT ObITb UCMONb30BaHbI NPOUEAYPbl, 3noxeHHble B FOCT P UCO 5725-6.

16 ATOMHO-3MMCCUOHHOW CNEKTpanbHbLIN MeToA C MHAYKTUBHO CBA3aHHOWM
nnasmMon U3MepeHUn MaccoBbIX AONEN MbllbsKa, BUCMYTA, Xene3a, HUKens,

CBMHLIa, CYpbMbl, OJIOBa U LIUHKA

16.1 O6nacTb NnpUMeHeHns

B HacTosiLeM pasaene yecTaHOBNEH aTOMHO-3MUCCUOHHbIN CNEKTParibHbIA METOA C MHAYKTUBHO CBSI3aH-
HOW nfa3mMon U3MEPEHUI MaCCOBbLIX A0NEN MblLbAKA, BUCMYTA, XKenesa, HUKENs, CBUHLA, CypbMbl, 0510Ba U
UMHKa B YEPHOBOW MeaM B Anana3soHax, npueeaeHHbIX B Tabnuue 19.

Ta6bnuyal9

B npoueHTax

OnpeaenseMblii KOMNOHEHT

[nanazoH MaccoBbIX JOSIEN KOMMOHEeHTa

MbILWbsK Ot 0,0050 po 0,40 Brutou.
Buemyt Ot 0,0020 po 0,050 Bxntou.
XKeneso Ot 0,0025 po 0,080 Bkmtou.
Hukenb Or 0,020 po 1,50 Brntou.
CBsuHel Or 0,060 po 0,60 Bkmou.
Cypbma Ot 0,010 pgo 0,40 BkmtoM.
OnoBo Ot 0,0030 ago 0,080 BktoM.
LinHk Ot 0,0020 go 0,030 Bk,

16.2 Tpe©GoBaHMA K NOrPeWIHOCTU U3MepPEHUI

MorpelHoCTL M3MEPEHUIn MACCOBLIX AONEN MbllbsKa, BUCMYTA, Xenesa, CypbMbl, CBMHLA, HUKENs,
0noBa, LMHKa, 3Ha4YeHUs NpeenoB NOBTOPSEMOCTH U BOCMPOU3BOANMOCTHN AN JOBEPUTENBHON BEPOATHOCTH
P =0,95 fomxkHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHbIM B Tabnuue 20.

Tabnuya 20

B npoueHTax

OnpeaensieMblit [AnanasoH usmepeHnin MaccoBbIX XapakTepycruka [loeaen
P SMep NOrPeLUHOCTH U3-
KOMMOHEHT AoMeut kommnoHeHTa MepeHui £ A nos‘;o(zn_el\;;)cm Bocnpoussogumoct R
MblWbsK Ot 0,0050 go 0,0100 Bkmtou. 0,0020 0,0020 0,0028
Cs. 0,010 » 0,025 » 0,004 0,004 0,005
» 0,025 » 0,050 » 0,009 0,009 0,012
» 0,060 » 0,100 » 0,015 0,013 0,018
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OkonyaHue mabnuupi 20

B npoyeHmax

Onpepensembin [Ouana3oH n3aMepeHuit MaccoBbIX ::r';zgizz:;”::_ [Tbeaen
KOMrOHEHT Ronei KoMnoHeHTa MepeHun £ A HOB?(T:';;’CTM BOCNPOU3BOAUMOCTU R
MbILLIbSAK Ce. 0,10 po 0,20 BktOM. 0,03 0,03 0,04
» 020 » 040 » 0,05 0,05 0,07
Bucmyt Ot 0,0020 po 0,0050 Bkritou. 0,0009 0,0008 0,001
Cs. 0,0050 » 0,0100 » 0,0017 0,0016 0,0022
» 0,010 » 0,025 » 0,003 0,003 0,004
» 0,025 » 0,050 » 0,006 0,006 0,008
»eneso Ot 0,0025 po 0,0050 Bknou. 0,0010 0,0009 0,0013
Cs. 0,0050 » 0,0100 » 0,0017 0,0013 0,0019
» 0,010 » 0,030 » 0,003 0,003 0,004
» 0,030 » 0,080 » 0,008 0,007 0,010
Hukenb Ot 0,020 go 0,050 Bkntou. 0,008 0,008 0,011
Cs. 0,050 » 0,100 » 0,017 0,014 0,019
» 010 » 0,28 » 0,03 0,03 0,04
» 025 » 0,60 » 0,07 0,06 0,08
» 060 » 1,50 » 0,1 0,09 0,13
CsuHel Ot 0,050 pao 0,100 Bkntou. 0,019 0,018 0,025
Cs. 0,10 » 0,30 » 0,03 0,03 0,04
» 030 » 0,60 » 0,06 0,06 0,09
Cypbma Ot 0,010 po 0,025 Bkritou. 0,005 0,005 0,007
Cs. 0,025 » 0,050 » 0,010 0,010 0,014
» 0,060 » 0,700 » 0,017 0,018 0,025
» 0,10 » 0,20 » 0,03 0,04 0,05
» 020 » 040 » 0,04 0,05 0,07
Onoso Ot 0,0030 po 0,0050 BkstoM. 0,0012 0,0012 0,0017
Cs. 0,0050 » 0,0100 » 0,0014 0,0013 0,0018
» 0,010 » 0,030 » 0,003 0,003 0,004
» 0,030 » 0,080 » 0,006 0,005 0,007
LinHk Ot 0,0020 go 0,0050 BKnHOM. 0,0009 0,0008 0,0011
Cs. 0,0050 » 0,0100 » 0,0015 0,0014 0,0020
» 0,010 » 0,030 » 0,003 0,003 0,004

16.3 CpeacTtea u3MepeHunin, BCnomorarternbHble YCTPOWCTBA, MaTepuarnbl, pacTBOPbI

Mpu BLINONHEHUU U3MEPEHUI MPUMEHSIIOT Crieaylolme CPeacTBa U3MEPEHWIH W BCMOMOraTenbHbIe

YCTPOWCTBA:

- 3MUCCHOHHbLIN CMEKTPOMETP C MHAYKTUBHO CBA3@HHON NNa3Mol B Ka4eCTBE UCTOYHUKA BO3OY»aeHUs
CO BCEMM MPUHAANEXHOCTAMM;
- BeCbl nabopaTtopHble cneyuansHOro knacca todHoctu no MOCT P 53228 ¢ auckpetHocTbio 0,0001 r;

- kon6bl MepHble 2-100-2, no MOCT 1770;

- kon6bl KH-2-100-13/23 TXC no MOCT 25336;
- MUNETKN He HUXe 2-ro knacca TouHoctu no NOCT 29169 u MOCT 29227;
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- uunuHapsbl 3-25-2 no MOCT 1770;

- MeH3ypku 50 no MOCT 1770;

- KpbILku papdoposblie no MOCT 9147.

Mpu BBINONHEHMNU N3MEPEHWI MPUMEHSAIOT CMEAYIOLLIME MaTepuanbl U pacTBOPbI:

- BO4y auctunnuposaHHyto no NOCT 6709;

- KUCNOTY a30THyI0 no MOCT 4461 unu pasbaeneHHyio 1:1;

- kuenoty consiHyto no MOCT 3118 unu pasbaeneHnyio 1:1 u 1:5;

- aproH razoo6pasHbliii no MOCT 10157,

- TOCYAApPCTBEHHbIN CTaHAapTHeIN obpasey (FTCO) cocTtaBa pacTBOpPa UOHOB MbILLIbSIKA C MACCOBOMN KOH-
ueHTpaumeii 0,1 mricm3;

- rocygapcTBeHHble cTaHgapTHble obpasubl (TCO) coctaBa pacTBOpa BUCMYTA, Xene3a, HUKeNs, CBUH-
Lia, CypbMbl, OFIOBA, LIMHKA C MACCOBLIMI kOHLEeHTpaumamu 1,0 mr/cm3;

- cbunsTpbl 006€330MNEHHbIE MO [2] UNKU aHaNOrMYHbIe.

16.4 MeTtoa usmepeHum

MeTtoa ocHOBaH Ha BO3GY)XAEHUM aTOMOB pacTBopa Npobbl B UHAYKTUBHO CBA3AHHOM Mnasme U usme-
PEHUM MHTEHCUBHOCTU 3MWUCCUM U3FYyYEHUsT OMPEAEnsieMOro KOMNOHEHTA NPU PachbIIEHUN PacTBOpa aHa-
nuaupyemoi npodkl B NnasMy. CBsi3b MUHTEHCUBHOCTM U3MYYEHUS C MACCOBO# KOHLIEHTPALMEH KOMNOHEHTA B
pacTBOpPE YCTaHABMMBAIOT C MOMOLLLIO IPaayMpoBOYHOIO rpadhuka.

16.5 MoaroroBka K BbINOSTHEHUIO U3MEPEHUN

16.5.1 MoaroTroBka npub0pa K BbINOIIHEHUIO U3MEPEHUN

MoaroToBKY CMEKTPOMETPA K BbIMONHEHUIO M3MEPEHUI NPOBOAAT B COOTBETCTBUM C WHCTPYKUUENH NO
aKcnyaTauum.

16.5.2 Ina nocTpoeHus rpagympoBOYHOrO rpadmka rotoBaT pacTBOPbl U3BECTHOW KOHLEHTpauuu.

Mpu npuroToBrneHun pactsopa A MacCOBOW KOHLIEHTPALIMK BUCMYTA, XXenesa, HUKEeNA, CBUHLA, CypbMbl,
onoea, LuHka 0,100 mr/cm3 B MepHyto konby BMecTUMOCTbio 100 cm® nomewyatot no 10 cm3 pacTBOpoB BUC-
MyTa, KEnesa, HUKENs, CBMHLA, CypPbMbl, OIOBA, LIMHKA C MAacCOBLIMM KOHLEHTpaLmsimu 1,0 mr/cm3. Pacteop
JOBOAAT A0 METKM CONSIHOM KNCNOTON, pasbasneHHow 1:5, n nepemelumsalor. PacTBop A yCTOMYMB B TEYEHUE
Tpex MecsiLeB.

Mpu npurotoBneHun pactesopa b MaccoBoOM KOHUEHTPaLUM MblLLbsIKA, BUCMYTA, JKernesa, HUKEnNs, CBUH-
L@, CypbMbl, OMOBA, UMHKa 0,01 Mr/cm3 B MepHyto konby BMecTUMocTbio 100 cM3 nomeryaior 10 cM3 pacTBo-
pa A 1 10 cm3 pacTBOpa MOHA MbILLLSIKA MAcCOBOM KoHUEHTpaumun 0,1 Mr/cm3:. PacTBop J0BOASAT 4O METKM
CONsIHOM KUCNOTOI, pa3basneHHoi 1:5, n nepemewumnBaior. PactBop b ycToiumB B TeUeHUe CeMU AHEN.

Mpu NpuroToBneHuu pacteopa B maccosoii koHueHTpauun meanm 100 Mr/cm3 HaBecky Meau Maccoii
10,0000 r NOMELLIAT B KOHUYECKYIO KonBy BMeCTUMOCTbIO 100 cm3, pacTeopsioT B 30 cM3 a30THON KMCHOTHI,
pasbaeneHHON 1:1, BblaepuBatoT noa hapdopoBon KPbILWKOW A0 NOMHOrO PacTBOPEHUsSI NPU HarpeBaHuu,
KPbILLKY U CTEHKM KOnObl 0OMbIBaOT BOAOW. Mony4YeHHbIN pacTBoOp OXNaxaatoT, NepeBoAsT B MEPHYIO KOnby
BMECTUMOCTbIO 100 cm3, 06bem pacrsopa 40NMBaloT 40 METKM AUCTUNNMPOBAHHON BOAOW U NEPEMELLMBAIOT.
PacTBOp yCTOWYMB B TEYEHME OHOrO roga.

MpumMeyaHue—[onyckaeTcs UCMONb3OBaHWE APYriMX METOAUK NPUrOTOBREHNA PacTBOPOB KOMMNOHEHTOB U3-
BECTHOI KOHL|eHTpaLMK, a TakKe UCMoNb3oBaH1e aTTeCTOBaHHBIX CMecel, NpU YCNoBUWU NONYYeHWs! NnokasaTterieid Tou-
HOCTH, HE YCTynatoLUMX YKasaHHbIM B Tabnuue 22.

16.5.3 MocTpoeHue rpanynpoBOYHbIX rpagpukoB

16.5.3.1 MpurotoBneHue rpagympoBOYHbIX PacTBOPOB

[ns npuroToBnEHUs rpagympoBOYHbIX PACTBOPOB anMKBOTLI PACTBOPOB U3BECTHON KOHLIEHTPAaLUKU B CO-
OTBETCTBMM C Tabnnuen 21 noMeLLatoT B MepHble konbbl BMECTUMOCTBLIO 100 cm3 kaxkaas, npunusator 10 cm3
pactBopa B, o6bem pacTBopa LOBOAAT A0 METKU CONAHO KMCNOTOW, pa3basneHHow 1:5, U nepemMelumBalor.

16.5.3.2 B COOTBETCTBUM C MHCTPYKLUMEH MO JKCnnyaTauuu CNekTpoMeTpa, 3anyckalor pabouyio npo-
rpammMy U BbIMOSHAOT HE MEHEee ABYX U3MEPEHWI aHAaNUTUYECKOro CUrHana Hynesoro pacTeopa, saareM — co-
OTBETCTBYIOLLETO rpagympoBOYHOro pacTeopa.

PaccuuTbIBalOT rpagynpoBOYHbIE XapaKTEPUCTUKK.

MpumedaHune — Onpeaenexne rpagyMpOBOYHEIX XapakTepucTuK, 06paBoTKy 1 XpaHeHWe pesyrkTaTos rpagy-
MPOBKM NPOBOAST C UCMOMNB30BaHWEM CTaHAaPTHOro NPorpaMMHOro o6ecnedeHus), BXOASALLErO B KOMMNMEKT CEKTPOMETpa.
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Ta6nuuya2i
MaccoBas KOHLEHTpaLms rpagyupoBOYHbIX pacTBOPOB, MaccoBas KOHLIEHTpauua n 06beM pacTBOpOB U3BECTHOM
HaumeHoBa- KOHLieHTpaLmu
H”i:ﬁrano' Pacteop 1 Pactsop 2 Pactsop 3 Pacteop 4 Pacteop 5
c|v|c1 c|v|c1 c|v|c1 C|v|c1 c|v|c1

MbILLbSK 001|201 02|001|50] 05| 01 10((10]01 |30 30| 01 ]100] 10,0
Bucmyt 001|201 02|001|50] 05| 01 10110101 30| 30] 01 |10,0( 10,0
Xeneso 001|201 02001 50] 05| 01 101110101 30| 30] 01 |10,0] 10,0
Hukenb 001120 02]001]| 50| 05| 01 1011010130 30] 01 |10,0] 10,0
CBuHel 001 20| 02 |001|50] 05| 01 10101 01| 30| 30] 01 [10,0] 10,0
Cypbma 0,01 20 (02 (|001] 50| 05| 01 10111010130 30] 01 |10,0[ 10,0
Onoso 001 20 (02 (001] 50| 05| 01 101110101 30| 30] 01 |10,0] 10,0
LinHk 00120 | 02 (001| 50 ] 05| 01 10110101 30|30] 01 |10,0] 10,0
Meab C=10, V=10, C,=10000

MpumeyvaHuns

1 C — maccoBasi KOHLeHTpaumsa pacTBopa U3BECTHOM KOHLIEHTpaLmK, mr/cm3, V — obbeM anukeoTel pacTeopa
N3BECTHOI KOHLEHTpaLmK, cM3; C, — MaccoBasi KOHLeHTpaLms onpeaessieMoro KOMMOHeHTa, MKr/cM3.

2 [aHHble cBefieHUst HOCAT pekoMeHAaTernbHbIA Xapakrep n MOryT 6biTb U3MEHEHbI B 3aBUCUMOCTU OT YyBCTBU-
TENbHOCTN 3MUCCMOHHOIO CNEeKTPOMETPpa C MHAYKTVBHO CBS3aHHOM Mna3moil, OAHOPOAHOCTN aHaNU3UpPyemoro maTepu-
anauT g

16.6 BbinonHeHue u3MepeHnin

16.6.1 ObLume TpebGoBaHUs K METOAAM U3MEPEHNI U TpeboBaHUA 6e30NacHOCTM NPU BbINOSIHEHNUN U3-
MEepEHUI i — B COOTBETCTBUU C pasaernom 4.

OnHOBPEMEHHO Yepes BCe CTaauu NOAroTOBKM MPOD K U3MEPEHMIO NPOBOAAT KOHTPOSbHbIW OMbIT HA
YUCTOTY PEaKTUBOB.

16.6.2 HaBecky 4epHOBOI Meau Maccoi 1 I NOMeLLaloT B KOHUYECKYIO KOonby BMeCTUMOCTbIO 100 cm3,
npunusaiot 20 cM3 CMECH a30THOM U COMSAHOM KMCNOT (3:1), pacTBOPSAIOT NoA hapdopOBOM KPLILLKOIH B Teve-
Hue 30 — 40 MUH, KpbILLKY 0OMbIBAOT AUCTUIINIMPOBAHHO BOAOW HAA konboi, 3aTem BbinapusaloT pacTBop
[0 BNaXXHbIX coneit. MpunusatoT 5 cm3 consiHOi KMCNOTbI M BLINAPUBAIOT 10 YAANEHWs OKCMA0B as3ota. Conm
pactBopsitoT B 10 cM® consHON KMCNOTbI, pa3baBneHHoi 1:1. PacTBOp OXNaX@aalor, NepesoasT B MEPHYIO
konBy BMeCTMMOCTbIO 100 CM3, JOBOAST 0 METKM CONSIHON KMCNOTON, pa3baBneHHol 1:5, U nepeMeLLIMBaloT.

B cny4ae ecnu maccoBas nons onpeaensieMoro KOMNoHeHTa B pacTsope Npobbl NpeBbILLIAET ANana3oH
rpagyvpoBku, pactBop Npolbl pasbaensior. B 3aBUCUMOCTM OT MaccoBOW A0NU onpeaenseMbiX KOMMNOHEHTOB
3HaueHun pasGaBneHuin aHanM3MpyeMbIX pacTBOPOB NpuBeAEHbI B Tabnuue 22.

Tabnuya 22
Avnanasou OI'IPEﬂ:JI;ﬂ;)MbIX KoHLeHTpa- OBbeM anuKBOTHI pacTBopa, CM> O6bem konbbl, cm3
Ot 0,10 npo 0,50 Bkntou. 10 50
Ce. 050 » 100 » 5 50
» 100 » 150 » 2 50

16.6.3 HacTpoiiky cnekTpoMmerpa, MOLUHOCTbL FeHeparTopa, pacxoj aproHa, BbICOTY pPerucrpupyemom
30HbI NNa3mbl, BpeMA cTabunuaauum nnasMbl U Apyrue napaMmeTpbl 3a4at0T COMMACHO MHCTPYKLUMW NO 3KCNAy-
atauumn npubopa. Ana A0CTUXEHMA ONTUMATbHBIX 3HAYEHUI MO YYBCTBUTENBHOCTU U TOUHOCTU ONPEAENEHNA
KOMIMOHEHTOB U3MEPEeHNEe UHTEHCUBHOCTU aHANMUTUYECKUX CMIEKTPANbHbIX IMHUIA OnpeaensiemMbiX KOMNOHEH-
TOB NPOBOAAT NPU ANNHAX BOSIH, YKa3aHHbIX B Tabnuue 23.
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Ta6nuya 23

Onpepaensemblit KOMMOHEHT OnuHa BOSHEI, HM
Mbiwbak 193,759
BucmyT 190,24
Xeneso 259,94
Hukenb 231,604; 341,476, 220,670
CsuHel, 283,307, 405,783
Cypbma 206,833
Onoso 189,991
LiuHk 334,502

NMpumMmeyaHue — [onyckaercsl NPUMEHEHNe APYrUX ASIMH BONH NpK ycnosun obecneveHns Tpebyembix

METPONOrUYECKUX XapaKTepUCTHK.

16.6.4 N3amepeHue cneayer HauuHaTb No ucredeHuu ot 20 ao 30 MMH Nocne 3a)mraHusi NNasmel Ans
cTabunusauum ycnosuii UsMEepeHu.

16.6.5 Mpu BLINONTHEHUM U3MEPEHUIA NOCTEeA0BaTENBLHO BBOAAT B NNA3My pacTBOPbI KOHTPOSILHOTO Ofbl-
Ta, rpagyMpOoBOUHbIE PACTBOPLI, aHANMM3MPYEMbIE PACTBOPLI NPOG6. [N ka)a0ro pactsopa BbINOSHAOT MO TPU
M3MEPEHUA UHTEHCUMBHOCTU aHaNMUTUYECKOW NTIMHUM KaXA0ro KOMNOHEHTAa U BbIYUCARAIOT CPeAHee 3Ha4YeHue.

C NOMOLLbIO rPaayMpPOBOYHON 3aBUCMMOCTM HaxOAAT 3HAYEeHUEe MacCOBOW KOHLEHTpaLuu onpeaense-
MOTO KOMMOHEHTAa B pacTBope.

PesyneraThl U3MepeHuii MacCcoBOM KOHLIEHTpaLUM ONpeaensieMoro KOMNOHeHTa B npobe aBTomarnue-
CKW BbIBOAATCA HA 3KPaH MOHUTOpA.

16.7 O6paboTka pe3ynsTaTtoB U3MEPEHUN

16.7.1 MaccoByto 400 onpeaensiemoro KOMnoHeHTa X, %, BbIMUCHSIOT No hopMmyne

_ Cvwp100 an
V4m1000
rme C — MaccoBas KOHLEHTPALWS KOMIOHEHTa, Nony4eHHas no rpaduky B npobe, Mkr/emS;

V — obbem MepHoii konbbl, cm3;
V, — oObem MepHoli konbbl AN anUKBOTLI pacTeopa, om3;
V, — o6bem anuksoTbl pacTsopa, cm>;
m — macca HaBecku npobel, T;

1000 — koahduUMeHT nepecdeTa MUKPOrPamMmMOB B rpaMmbl.

16.7.2 3a pesynsrar uamepeHuin NpUHUMAalOT cpegHeapumMeTnyeckoe 3HaueHue AByxX napannernbHbIX
onpeaeneHuit Npyu ycnosuu, 4to abConOTHAA PasHOCTb MEXAY HUMKW B YCIIOBUSIX MOBTOPSEMOCTU HE npe-
BbILLAET 3HAa4YEeHWIN (Npu A4oBepuTENbHOM BEpOATHOCTU P = 0,95) npeaena NnoBTOPAEMOCTHU 7, NPUBEAEHHLIX B
Tabnuue 20.

Ecnu pacxoxgeHue mexay pesynsratamu napannesnbHbiX onpeaeneHuit NpesbILLaeT 3HayeHue npeae-
a noBTOPSIEMOCTM, BbIMOMHAIOT npoueaypel, nanoxeHHsle B FOCT P UCO 5725-6 (noanyHkT 5.2.2.1).

16.7.3 PacxoxaeHus mexay pesynsratamu U3MepeHuii, NoNny4eHHbIMU B ABYX NAGOpaTopusix, He A0Mk-
Hbl NPEBbLIWATL 3HAYEHUI npegena BOCNPOU3BOAMMOCTHU, NpUBEAEHHbIX B Tabnuue 20. B atom cnydyae 3a
OKOHYaTEerbHbIN PesynsTat MOXeT ObITb MPUHATO UX CpeaHeapudmeTuieckoe 3HadeHue. MNpu HeBbINOSIHEHUM
3TOro YCrnoBusi MOryT ObITb MCNOMNb30BaHbI NPOLUeayp.l, nanoxeHHole B FOCT P UCO 5725-6.

17 ATOMHO-3MUCCUOHHLIA CMEKTPanbHbIA METOA U3MEpPEeHUM MacCOBbLIX OONen
MbIWbSAKA, HUKerS, CYPbMbl, BACMYTa, CBMHLA ¢ AYrOBbIM UCTOYHUKOM BO3OYXAGHUS

17.1 O6nacTb NpUMeHeHUA

B HacTosiLeM pasgene yCTaHOBNEeH METOA U3MEPEHUI MACCOBbIX A0NEN MbILLAKA, HUKENSA, CYPbMbI,
BUCMYTA, CBMHLA B AManasoHax, NPUBEAEHHLIX B Tabnuue 24, ¢ MCNOMb30BAHWEM aTOMHO-3MUCCUOHHOIO
CMEKTPOMETPA C AYTOBbIM UCTOYHUKOM BO36YKAEHUS.
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Tabnuya 24
OnpegenseMblil KOMNOHEHT [nanasoH MaccoBbIX Aonei KOMMOHeHTa, %
MbILWbAK Ot 0,010 go 0,10 skntou.
Hukenb Ot 0,010 a0 0,90 BKAtOM.
CypbMma Ot 0,010 go 0,30 Bknou.
Buemyt Ot 0,0002 ao 0,0140 BknoM.
CsuHel Ot 0,010 a0 0,40 BKrtou.

17.2 Tpe60BaHUSA K NOrPeWHOCTU U3MEPEHNN

MorpeLHOCTb U3MEPEHUIT MACCOBbLIX JONEel MbILLIbSKA, HUKENS, CyPbMbl, BUCMYTA, CBMHLA, 3HAYEHUA
npeaenos NOBTOPSAEMOCTU U BOCPOM3BOAUMOCTU ANSA AOBEPUTENBLHON BEPOATHOCTU P = 0,95 A0MmMKHbLI COOT-
BETCTBOBATb 3HAYEHUSIM, NPUBEAEHHBLIM B Tabnuue 25.

Tabnuya 25 B npoueHTax
Onpegense- . XapakTepucTuka no- Mpepen
Rl Bty el R el

HeHT HUWA £ A r(n=2) R
MblLbAK Ot 0,010 go 0,030 BkntOM. 0,004 0,003 0,006
Cs. 0,03 » 010 » 0,01 0,01 0,02
Hukenb OT1 0,010 go 0,030 BKAHOM. 0,005 0,006 0,008
Cs. 0,03 » 0,10 » 0,01 0,01 0,02

» 010 » 030 » 0,04 0,03 0,06

» 030 » 090 » 0,05 0,06 0,08
Cypsma Ot 0,010 go 0,030 BKmHOY. 0,005 0,006 0,007
Cs.0,03 » 0,10 » 0,01 0,01 0,02

» 0,10 » 0,30 » 0,04 0,03 0,06
Buemyt Ot 0,0002 go 0,0005 Bk, 0,0001 0,0001 0,0002
Ce. 0,0005 » 0,0010 » 0,0003 0,0002 0,0005
» 0,0010 » 0,0030 » 0,0004 0,0003 0,0006
» 0,0030 » 0,0060 » 0,0006 0,0006 0,0008
» 0,00860 » 0,0140 » 0,0016 0,0012 0,0022
CsuHel| Ot 0,010 po 0,014 Bkntou. 0,0017 0,0012 0,0027
Cs. 0,014 » 0,030 » 0,004 0,003 0,006

» 003 » 010 » 0,01 0,01 0,02

» 0,10 » 040 » 0,03 0,04 0,05

17.3 CpeacTtea usmepeHuii, BCnomorartesibHble YyCTPOMCTBA, MaTepuarbl, pacTBOpbI

Mpu BbLINOMHEHUU WU3MEPEHWH MPUMEHSIIOT CregyloLue CPeacTBa U3MEPEHWH M BCMNOMOraTernbHbIe

yCTpOWCTBA:

- ONMTUYECKMIT BMUCCUOHHBIN CNEKTPOMETP C IYTOBbIM UCTOUHMKOM BO3BYXKIEHUS CNEKTPa;
- NIITY SNEKTPUYECKYIO C 3aKPbITbIM HAarpeBaTenbHbIM SNIEMEHTOM, 06ECNeYNBalOLLYI0 TEMNEPATYPY Ha-

rpesa go 350 °C;

- neyb MydensHylo ¢ Temneparypon Harpesa 4o 600 °C;
- BECbl nabopaTtopHble ¢ HanbonbLUMM Npeaenom B3selunsaHusa 200 T cneyuanbHOro knacca TO4HOCTH
no MOCT P 53228 ¢ guckpetHocTbio 0,0001 r;

- 3NEKTPOAbl rPacPUTOBbLIE CMEKTPANBLHBIE;
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- MOPOLLIOK rpachUTOBLIN CNEKTPAanbHbIN;

- YaLLKW BbINAPUTENLHBIE;

- CTYMKY araTtoBYlO MNM M3 OpPraHW4ecKkoro crekna C NecTUKOM (4OMyCKaeTCA MCMONb30BaHME CTYMOK
dapdoposbix no NOCT 9147).

Mpu BLINONHEHUU M3MEPEHUI MPUMEHSIOT CMEAYIOLUME MaTepuanbl U pacTBOPbI:

- BOAY AuCTUnNnupoBaHHyto no MNOCT 6709;

- KUCNOTY a3oTHyto no MOCT 4461, pazbasneHHyio 1:1;

- CcTaHgaprHble obpasubl (CO) cocTtaBa YepPHOBON MeEAMN.

17.4 MeTtoa usmepeHum

Meroz oCHOBaH Ha U3MEPEHUU WHTEHCUMBHOCTU CMEKTparnbHbIX NUHWUIA onpeaenseMbiX KOMMNOHEHTOB B
aHanusupyemom obpasLe 1 obpasuax cpaBHeHUS C UCMONb30BAHUEM aTOMHO-3MUCCUMOHHOIO CNEKTPOMETpa
C AYroBbIM UCTOYHMKOM BO3DYXAEHUS M (POTOSNEKTPUUECKON perncTpaumnen cnekTpa.

17.5 NMoaroTroBKa K BbINOSIHEHUIO U3MEPEHUN

17.5.1 Moarotoeka npubopa

MoaroToBky npubopa K BbIMONHEHUIO U3MEPEHUI NPOBOAAT B COOTBETCTBUM C TPEOOBAHUAMU UHCTPYK-
LUK No IKcnnyaTaumm.

CnekTpoMETp rpagyvmpyilotr nNpu co3gaHum metoga ¢ ucnonb3oaHnem CO cocTaBa YepHOBOW Meau m
CTPOAT 3aBUCUMOCTb UHTEHCMBHOCTU @HANUTUYECKON NUHUK OT MacCOBON A0MNM ONpeaensaemMoro KOMNOHeHTa.
Mpu panbHenwen paboTe BbINOMHAIT KOPPEKTUPOBKY rPaayupPOBOYHbIX XapaKTePUCTUK.

MpaduToBbLIE ANEKTPOALI 3aTA4YMBAIOT HA CTaHKEe ANs 3aTOYKU ANEKTPOAOB COrMacHO UHCTPYKLUK NO IKC-
nnyarauuu. BepxHuit anekTpoa — C yce4eHHbIM KOHYCOM, HUXHUI — C KpaTtepom rny6uHon ot 3,5 o 5,0 mm
n gnametpom ot 3,0 o 3,5 mm.

17.6 BbinosiHEHME U3MEPEHUN

17.6.1 O6Lme TpeboBaHUA K METOAAM U3MEPEHUIN U TpeboBaHMA 6e30NacHOCTU NPK BbINONMHEHUUN U3-
MEpEHUI — B COOTBETCTBUM C pasgenom 4.

17.6.2 NMNoaroroBka NpPoo6 K BbINOJIHEHUK U3MEPEHUN

Hagecky 4epHOBOI Mean Maccoi 1 r MOMELLAIOT B BLINAPUTENLHYIO YaLLKY, NPUnnBatoT ot 5 4o 10 cm3
A30THON KMCNOTHI, pazbaBneHHon 1:1, BbiNapuBaloT Aocyxa Ha 6aHe. YaluKky ¢ CyxuMu COnsiMKU MOMELLAIOT B
MydenbHY0 neyb 1 npokanueatoT npu Temnepatype 550 °C B TedeHne 30 mMuH. [MNocne oxnaxaeHusl nonyyeH-
HbIii OKCUA MEAMW PACTUPAIOT B CTYMNKE U OT MOJIYYEHHOrO NOPOLLUKA OKCUAA MEAU OTOMPAIOT HABECKY MaCCOW
0,50 r, nepemewumsatotr ee ¢ 0,50 r cnekTpanbHOro (rpacutoBoro) nopowuka. MoaroroBneHHyo npoby Habua-
10T B kpaTep rpadMTOBOrO 9NeKTpoaa.

17.6.3 BbinonHeHue u3mMepeHum

3neKTpoabl yCTaHaBNMBAIOT B LUTATMB CNEKTPOMETPA Ha paccToAHU 1 MM Apyr OT Apyra.

HacTtpoiiky cnekTporpada, MOLHOCTL reHepaTopa 1 pyrue napameTpbl 3a4at0T COrnacHo MHCTPYKLUK
no aKcnnyartaumm npubopos.

Ycnosusi usmepennst noaomparoT B COOTBETCTBUM C MCNOMNb3YEMbIM MPUBOPOM.

17.7 O6paboTka pe3ynsraTtoB MU3MepeHUMn

17.7.1 O6paboTKy pe3ynbTaTtoB U3MEPEHUIN NPOBOAAT MO 3aAaHHONW NporpaMMe W NPeacTaBnsloT UX B
BMAE MaCCOBBIX ONEN ONpeaensieMblX KOMNOHEHTOB.

17.7.2 3a pesynsrat U3mepeHnsa NPUHUMAalOT cpegHeapupmMeTnyeckoe 3HadeHme aByxX napannenbHbIX
onpeaeneHunii Npu ycnoBuu, 4To abConoTHAA PasHOCTb MEXAY HUMU B YCMOBUSX MOBTOPSIEMOCTU HE npe-
BbILLAET 3HAa4YeHWn (NpW 4OBEPUTENBHOW BepoATHOCTU P = 0,95) npeaena noBTOPAEMOCTHU £, MPUBEAEHHBIX B
Tabnuue 25.

Ecnu pacxoxgeHve mexay pesynsratamu napannensHbix onpefeneHunil NpeBbILIAET 3Ha4YeHue npeae-
na NoBTOPAEMOCTM, BbINOMAHAIOT Npoueaypsbl, n3noxeHHsle B FTOCT P NCO 5725-6 (noanyHKT 5.2.2.1).

17.7.3 PacxoxaeHus mexay pesynsrataMmu M3amepeHui, Nony4yeHHbIM1 B ABYX nabopaTtopusx, He A05mK-
Hbl NPEBbLILIATL 3HA4YEHUI npeaena BOCMPOU3BOAMMOCTU, NpUBEAEHHbIX B Tabnuue 25. B aTom cnyyae 3a
OKOHYaTEnNbHbIA pe3ynsTar MOXET ObITb MPUHATO MX CpefHeapudMeTnyeckoe 3HadeHue. Npu HEBLINONTHEHUN
3TOr0 YCNOBMA MOTYT ObITb UCMNOMb30BaHbI Npoueaypbl, n3noxeHHole B FTOCT P UCO 5725-6.
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18 ATOMHO-aGCOPOLUMOHHbLIA METOA U3MEepPEeHU MacCOoBbIX [Ofen HUKens,

CYpPbMbI U CBUHLA

18.1 O6nacTb NnpUMeHeHUA

B HacTosilieM pasaene yCTaHOBNEeH aTOMHO-aBCOPOLIMOHHLIN METOA U3MEPEHUN MAaCcCOBOIM AONMM HUKE-
NS, CypbMbl M CBUHLA B IUANA30HAaX B COOTBETCTBUM C Tabnuuei 26.

Tabnuya 26

OnpepenseMblii KOMNOHEHT

[vanasoH MaccoBbix Joriel KOMNOHeHTa, %

Hukenb Ot 0,01 go 1,0 BKtOY.
CypbMa Ot 0,01 go 0,50 Bkntou.
CauHeL Ot 0,01 go 0,50 Bknio.

18.2 Tpe6GoBaHUA K NOrPEWHOCTU U3MEPEHUNIA

MorpelHoCTb U3MEpPEHUIi MaCCOBbIX 0Nei HUKENs, CYpbMbl U CBUHLA, 3HAYE€HUA NpeaenoB NOBTOPS-
€MOCTU ¥ BOCMPOM3BOAUMOCTM ANS AOBEPUTENBHON BEPOATHOCTM P = 0,95 A0MmKHbI COOTBETCTBOBATbL 3HaYe-

HUSIM, NPUBEAEHHLIM B Tabnuue 27.

Tabnuya 27 B npoueHTax
Onpezensemblii [nanasoH naMepeHuii Macco- Xapakrepucruka no- Mpeaen
pea Mep rpeLUHOCTU U3MEpPEeHUI
KOMTMOHEHT BbIX Aorieil KOMMNOHeHTa +A "°BT°(Pﬂe'\2";>CTW BOCMpPOU3BOAMMOCTHN
= rin=
Hukenb Ot 0,010 pgo 0,020 Bkritod. 0,003 0,003 0,005
Ce. 0,02 » 0,050 » 0,007 0,007 0,013
» 0,05 » 010 » 0,016 0,015 0,027
» 0,10 » 020 » 0,03 0,03 0,05
» 020 » 050 » 0,07 0,07 0,13
» 050 » 1,00 » 0,16 0,15 0,27
Cypbma Ot 0,010 go 0,030 BKkntou. 0,004 0,004 0,007
Cs. 0,030 » 0,050 » 0,008 0,008 0,014
» 0,050 » 0,100 » 0,016 0,016 0,027
» 0,10 » 0,30 » 0,04 0,04 0,07
» 0,30 » 0,50 » 0,08 0,08 0,14
CsuHel Ot 0,010 go 0,030 Bkutou. 0,004 0,003 0,006
CB. 0,030 » 0,050 » 0,007 0,007 0,012
» 0,050 » 0,100 » 0,014 0,013 0,023
» 010 » 030 » 0,04 0,03 0,06
» 030 » 050 » 0,07 0,07 0,12

18.3 CpeacTBa usmepeHuii, BCnomorartesibHble YCTPONCTBA, MaTepuarbl, pacTBOpbI

[pu BLINOMHEHMN U3MEPEHUI MNPUMEHAIOT Crneaylolme cpeacrsa U3MEPEHWn U BCMOMOraTenbHble

yCTpOKnCTBa:

- CNIEKTPOMETP aTOMHO-a6COPOLMOHHBIN C NMaMEHHbLIM aTOMU3aTOPOM U UCTOYHUKOM WU3NYYEHUS HA HU-

Kernb, CypbMy, CBUHELL;
- KOMNPEeCcCcop BO3AYLLUHbIN;

- MUTY SNEKTPUYECKYIO C 3aKPbITbIM HarpeBaTeribHbIM SIEMEHTOM, 0BECMEYNBAIOLLYI0 TEMMNEPATYPY Ha-

rpesa go 350 °C;
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- BECbl abopaTopHbIe crneumansHoro knacca todHoctu no MOCT P 53228 ¢ guckpetHocTbio 0,0001 ;
- KOnBGbl mepHble 2-50-2, 2-100—2 no MOCT 1770;

- cTakaHbl B-1-100 TXC, B-1-250 TXC no MOCT 25336;

- konobl KH-2-100-19/26 TXC, Kn-2-250-19/26 TXC no MOCT 25336;

- MUNETKU HE HUXe 2-r0 knacca TouHocTu no FOCT 29169 n FOCT 29227.

Mpu BbINONIHEHUM U3MEPEHWI MPUMEHSIIOT CReaytoLume maTepuarnsl U pacTBopbI:

- BO34YX, CKaTblii NOA AABNEHMEM OT 2:10% po 6:10° Ma;

- auetuneH no NOCT 5457,

- nponax-6ytaH no FOCT 20448;

- BOAY AuctunnmposaHHyto no MOCT 6709;

- kucnoty consHyto no MOCT 3118, pasbaeneHHyto 1:1, 1:10;

- KMCNOTY a30THyI0 no MOCT 4461, pasbaenenHyio 1:1, U pacTBOP MOMAIPHON KOHLEHTpaLmK 1,0 Monb/omS;
- rOCyapCTBEHHbIN CTaHAapTHLIN ob6pasey (MCO) meaun mapku BCMO;

- rocyapCTBEHHbIN CTaHAapTHLIN obpasey (FCO) cocraBa pacTBopa MOHOB HUKENS;

- TOCYAAapCTBEHHbIN CTaHAapTHeIN obpasel (TCO) cocTaBa pacTBopa MOHOB CypbMbl;

- TOCYAApPCTBEHHbIN CTaHAapTHeIN oOpasey (TCO) cocTara pacTBopa MOHOB CBUHLA;

- unbTPLI 06€330NEHHBIE MO [2] MU aHANOTMYHBIE.

18.4 MeTtoa nsmepeHun

MeToa OCHOBaH Ha M3MEpPEeHUM aTOMHOrO MOrMNOLLEHNA PE3OHAHCHbBIX JIHWIA HUKENA NPU ANWUHE BOSHDLI
232,0 HM, CypbMbl NpK ANMHE BOMHbI 217,9 HM, CBMHUA Npu AnNUHE BOSHbLI 283,3 HM nocne BBeAEHUA aHanu-
3MpyeMbIX PaCTBOPOB B Mamsi aLEeTUuneH-Bo3ayx unu nponaH-oytan-so3ayx. MepeseaeHune npobul B pacTBop
OCYLLECTBIAT KNCIMOTHON 06paboTKOW HABECKWN YEPHOBOW MeAMN.

18.5 MoaroTroBKa K BbINOITHEHUIO USMEPEHUIA

18.5.1 [na noCTpOEHMA rpagyupoBOHHOro rpacpuka rotToBAT pacTBOPbl HUKENA, CYPbMbl U CBUHLA W3-
BECTHOWN KOHLEHTpaLuu.

Mpu NPUroTOBNEHMM pacTBopa A MaccoBoil KOHLUEHTPaLun 0,1 Mr/cm® B MEpPHYIO KONGY BMECTMMOCTLIO
50 cM3 NOMELLAIoT Mo 5 cM3 PacTBOPOB HUKETS, CYPbMbl U CBUHLIA MACCOBBLIMU KOHLIEHTPaLmamm 1,0 Mr/cms.
PacTBOp AONMBAIOT 10 METKM a30THOI KUCNOTOMH MONAPHOI KOHLIEHTPaLmu 1,0 MoNb/AM® 1 NepemeLLMBaIoT.

IMpu npuroToBneHun pacteopa b maccosoit koHUeHTpaLwmu 0,01 mr/cm® 10,0 cm3 pacTeopa A nomeLLaiot
B MEpHYI0 konby BMecTUMOCThIo 100 cM3, 10NUBAIOT 10 METKW AUCTUNNMPOBAHHONM BOAOI U NEpeMeLLUBAIOT.

PacTtBopbl YCTONYUBLI B TEYEHUE LLIECTU MECSLIEB.

[ns npurotoBrneHusi pacCTBOPOB C U3BECTHOW KOHLIEHTpauMueh MeTansioB AOMYyCKaeTCs UCMONb30BaTh
MeTansbl 1 X COeaUHEHUS, coaepxalme He MeHee 99,9 % OCHOBHOrO BeLleCTBa.

18.5.2 MpurotoBneHue pacTBopa Meau MacCoBOW KOHUeHTpauuu 100 r/am®

Mpu NPUrOTOBMEHNM PacTBOPa MEAN MAacCOBON KoHLeHTpaumm 100 r/am3 Hasecky meau maccoii 10,0
pacTeopsAloT B 70 — 80 cM3 a30THOII KNCNOTHI, pa3baBnenHoi 1:1, NONyYeHHbI pacTBOP NOMELLAIOT B Mep-
Hytlo Konby BMecTuMocTbio 100 cM3, 1ONMBAIOT BOAOI 10 METKM W nepeMeLInBaloT. PacTBop ycToiums He
fonee wecTn mecsaues.

18.5.3 NocTpoeHue rpagympoBOYHOro rpacduka

[ns noCTpoeHus rpagympoBOYHOrO rpadouka roToBAT Cepuio rpalyMpoBOYHBIX pacTBOPOB. [Ins 31oro B
MEpHbIE KONBbl BMECTUMOCTbIO 100 cM3 unn 50 cM3 NOMELLIAIOT anNUKBOTLI PaCTBOPOB ONpeAensieMbiX KOMMO-
HEHTOB N3BECTHON KOHLIEHTPaLMM cornacHo Taénuue 28. B konby npunueaior 2 cM3 pacTBopa Mean Macco-
BO KOHLIEHTPaLwy 100 r/aM3, JONMBAIOT 10 METKN CONAIHOM KUCNOTOI, pasbaBneHHoii 1:10, u nepeMeLLInBaloT.

Ta6bnuuya 28

MexopHslit pac- AnuvkeoTa pacTeopa Maccoas KoHueH-
KoMnoHeHT Homep pacTtBopa 8 ) ObbeM Kkonbbl TpaLus KOMNOHeH-
op KOMMOHEHTa, Ta, MKrom3
Hukenb 1 3 2 100 0,200
2 A 1 100 1,000
3 A 5 100 5,000
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OkoHYaHue mabnuupl 28

WUcxoaHblii pac- AnukBoTa pacTsopa Maccosas KoHLeH-
KomroHeHT Homep pacTBopa TBOP KOMMOHEHT?, oM O6beM konbbl Tpal::'ﬂ '\:I(:():/n;“:;em

Hukenb 4 A 10 100 10,000

5 A 10 50 20,000
Cypbma 1 [5) 2 100 0,21

2 A 1 100 1,01

3 A 2 100 2,01

4 A 5 100 5,01

5 A 5 50 10,01
CBuHey 1 b 2 100 0,21

2 A 1 100 1,01

3 A 2 100 2,01

4 A 5 100 5,01

5 A 5 50 10,01

MpumevaHus
1 KoHueHTpauun rpagyupoBOHHbLIX PacTBOPOB HUKENS, CypbMbl, CBMHLIA HOCAT peKOMeHAaTeNbHbIN XapakTep u

3aBUCAT OT XapakTepUCTMK NCNOMb3yeMoro aToMHo-abcopSLumoHHoro npubopa, nHTepsana onpeaenseMbiX KoHLeHTpa-
LW, na nocTpoeHuna rpagynpoBoYHOro rpacduka JonyckaeTca UCnonb3osaTb 3—7 rpalypoBOUHbIX PacTBOPOB, HO He
MeHee23Maccoeaﬂ KOHLIEHTpaLWsa rpagyupoBOYHbIX pacTBOPOB paccynTaHa 6e3 ydeTa npumeceii B ctaHgapTHoMm 06-
pasue mean.

Ins nocTpoeHus rpagynpoBOYHOTO rpacduka rpagyMpoBOYHbIE PACTBOPLI BBOAAT B NNaMsi aueTUneH-
Bo3ayx no 18.6.

Mo ocu abGecunce oTKkNaabiBalOT MACCOBYIO KOHLIEHTPALMIO OnpeaensiemMoro KOMNOHEHTa B rpaayupoBoY-
HbIX PACTBOPAX, BbIPAXKEHHYIO B MUKPOrpaMmax Ha KyOu4eCckuin CaHTMMETP, N0 OCU OpAMHAT — COOTBETCTBY-
IOLWKUe 3HAYEHNUST aHANMTUYECKUX CUTHATOB.

18.6 BbinoniHeHWe 3MepeHui

18.6.1 OOwpe TpeboBaHNUA K METOA4AM U3MEPEHUI 1 TpeboBaHusa 6e30NacHOCTM NPU BbINOAIHEHUU U3-
MEPEHUIN — B COOTBETCTBUU C pasaenom 4.

18.6.2 Hasecky 4epHOBOI Mean Maccon 0,5 r NOMELLAIOT B CTakaH unu konby BMecTUMOCTbIO 250 cm3,
npunuealoT 20 — 25 cm> a30THOI KMCNOTLI, pasbasneHHoii 1:1, npu cnabom Harpesanun. Ecnn pactBopexne
B a30THON KMCNOTE He NPOXOAUT, TO MPUAMBAIOT OT 2 A0 5 M3 CONsHOI KMCNOTLI, pasbasneHHoii 1:1, n npo-
[OIMKaloT HarpeBaHue 40 pacTBOPEHUS HAaBECKW. 3aTeM NEPEHOCAT PacTBOP B MEPHYIO KONOY BMECTUMOCTbIO
100 cm3,0xNaxaaloT, JONMBAIOT 40 METKU CONSIHONM KUCIOTON, pasbaBneHHoi 1:1, u nepeMeLLmBaioT.

[na BHECeHWA NONpaBKkW HAa MAaCCOBbIEe 0NN HUKENS, CyPbMbl U CBMHUA B peakTMBax yepes BCe CTagum
M3MEpPEHUIn NPOBOAAT KOHTPOSIbHbIN OMbIT.

18.6.3 AHanuaupyemsblil pacTBOp BBOAAT B NnaMs aLeTUNeH-so3ayx unu nponaH-bytaH-Bo3ayx aToMHO-
abCcopOLMOHHOTO CnekTpooTOMETPA U M3MEPAIOT abcopOLMN; HUKENS — NpU ANUHE BOMHbI 232,0 HM; Cypb-
Mbl — MPK ANMHE BOMHbI 217,86 HM; CBMHLUA — NMpu ANMHE BOMHbI 283,3 HM. AGCopbumIo KaXXa0ro pactTsopa us-
MEepSIOT He MeHee ABYX pa3 u Ans pacyeTa bepyT cpeaHeapudmeTuyeckoe 3HayeHue. Mpu cmeHe pacTeopoB
CUCTEMY pachnbIfiEHUsi MPOMbIBAIOT BOAOW A0 NOMyYEHUs HYNEeBOro nokasaHuusa npubopa. PekoMeHa0BaHHOE
MaKkcumanbHoe 3HayeHue namepsemon abcopdumn — npumepHo 0,5 eauHu,. B cnyyae HeobxoaumocTu aAna
YMEHbLUEHUA €€ 3HaYeHUs JOMNyCKaeTca NPOBOAUTL U3MEPEHUA MPU MeHee YyBCTBUTENbHOM ANUHE BOIHBI
Unu passopadnBaTb roperky.

Mo HalaeHHOMY 3Ha4YeHuI0 abcopbLuum aHanu3Mpyemoro pacTeopa 3a BblMeTOM abcopbuun pactBopa
KOHTPOMNBHOTO ONbITa HAXOASAT COAEMKAHUE ONPEeaEensaeMOoro KOMNOHEHTA MO rPagyupoBOYHOMY rpadmky.
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18.7 ObpaboTka pe3ynsTaTtoB U3MEpPEeHUn

18.7.1 MaccoBylo 400 HUKENS, CYPbMbl K CBUHLA X, %, BLIMMCAAIOT NO hopMyne

X = 5654000 (18)
rae C — mMaccoBasi KOHLEHTpaUus KOMNOHEHTa, HaWAeHHasa No rPagyupoBOMHOMY rpadouky, C y4eTOM
3Ha4YeHus1 KOHTPOJILHOIO ONbITA, MKI‘/CM3;
V — obbem aHanu3upyemoro pacteopa, cMS;
m — Macca HaBecCku npobbl, T;
1000 — «ko3adhpULMEHT nepecyeTa MUNNUIPaMMoB B rpamMmbl.

18.7.2 3a pesynbrat U3MEpEeHUt NPUHUMAIOT cpeaHeapudmMeTnyeckoe 3HayeHne aByx napannenbHbiX
onpeaeneHunii Npyu ycrnoBuu, YTo abCOMIOTHAs Pa3sHOCTb MEXAY HUMKW B YCIIOBUSX MOBTOPSEMOCTH He npe-
BbILLIAET 3Ha4YeHUn (Npu AOBEPUTENLHON BEpOATHOCTU P = 0,95) npeaena noBTOpsAeMOCTH 7, NPUBEAEHHBIX B
Tabnuue 27.

Ecnu pacxoxaeHue mexay pesynsratamu napansenbHbix onpeaeneHuit NpeBbiaeT 3HayeHue npeae-
na nosTOPSAEMOCTU, BbIMOMHAIOT Npoueaypsbl, n3noxeHHole B FTOCT P UCO 5725-6 (noanyHKT 5.2.2.1).

18.7.3 PacxoxpaeHus mexay pesynsratamu u3MepeHuil, NoNy4YeHHbIMU B ABYX NaGopaTopusx, He A0Imk-
Hbl NpeBbILATL NPeaen BOCNPOU3BOAMMOCTU, NPUBEAEHHDIN B TAbnuue 27. B 3Tom cny4vae 3a OKOHYaTENbHbIN
pesynbTat MOXET ObITb MPUHATO UX cpeaHeapudMeTUHecKoe 3HaveHue. MNpu HEBLINONHEHUN STOTO YCNOBUS
MOTYT ObITb MCNONL30BaHbLI NpoOLIeAYpPLI, U3noxeHHble B FOCT P UCO 5725-6.
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[1] TexHnueckue ycnosus
TY 6-09-3901—75
[2] TexHuueckue ycrnosus
TY 264221-001-05015242—07

[3] TexHnyeckue ycnosus
TY 6-09-1181—89

[4] TexHnueckme ycnosus
TY 6-09-4119—75

[5] TexHnyeckue ycnosus
TY 6-09-5393—88

[6] PapmakoneiiHas cTaTbA
OC 42-2668—95

[7] TexHW4eckue ycnoBusa
TY 6-09-4711—81

[8] TexHnyeckune ycnosusi
TY 6-09-3880—75

[9] TexHnueckue ycnosus
TY 48-19-30—91

[10] TexHn4eckue ycnosus
TY 48-4-523—90

[11] TexHu4eckue ycnosus
TY 6-09-4773—84

[12] TexHu4eckue ycrioBust
TY 6-09-4770—79
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Buonuorpadusn

Ouatungutuokapbamat ceuHua (I1)

DunsTpbl 06e33oneHHble (6enas, KpacHas, CUHAS NeHTbI)
Bymara uHavkaTtopHas yHuBepcanbHas aAns onpegenexust pH 1—10m 7—13

KpucTtannuueckuii dpuonetoBbii ("N,N,N,N,N,N"-rekcameTnnnapapo3aHumnH xmno-
PUCTBIRA), KBaNUdUKaLMn YUCTLIN 4NA aHanusa

Onoso (Il) xnopug 2-8ogHoe (0roBO 4BYXS10pUCTOE)
AckopbuHoBasi kucrnota apMakoneiiHas

KanbLUuit xnopua 06e3BOXeHHbIA (KanbLuii XNOpUCThIi)
MarHuit xnopHoKuUcbIA (aHrMOPOH)

LLitabukn BonbdpamMoBble CBapHbIe, 0C.Y.

Okwncy pefKo3eMerbHEIX MEeTansoB: NaHTaHa, Lepusi, Npa3eoauma, Heoguma, ca-
Mapusi, eBponus

Xnopuael UTTPUA W peaKo3eMENbHBIX ANIEMEHTOB (NaHTaHa, npaseoauma, espo-
nusA, ragonuHWs, Tepbus, AUcnpo3suns, ronbMus, apbus, Tynus, uttepbus, niote-
Uusi, Heognma, camapusi)

Kap6oHaTbl UTTPUSI U pefKo3eMenbHbIX SMTeMEHTOB (COMN YINeKUcnble UTTPUSA U
peaKo3eMenbHbIX AMEMEHTOB), XUMUYECKN YUCTBINA, YACTBIN
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YK 669.3:546.56.06:006.354 OKC 77.120.30

Kniouesble CNoBa: YepHOBasA MeAb, MPUMECH, METOAbI aHanu3a, MeToa usMepeHuin, obue TpebosaHus, pac-
TBOP, CTaHAAPTHbIN 006pasew, aTOMHO-abCOPOLMOHHDIN METO/, MacCoBast KOHLUEHTPAaLUA, PacTBOP N3BECTHON
KOHUEHTpauum, rpagynpoBoYHbIi rpadnk
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