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Monpaska k FTOCT P 55685—2013 Mogb YepHoBas. MeToabl aHanmsa

B kakom mecTe HaneuaraHo [JlomkHo GbITb
MyHkT 5.7.3. chopmyna (3)
y - m2v X, - mey 100
1 + 1000000 1 m 1000000

(MYC Ne 9 2021 1)
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HAUWOHANBbHbBIN CTAHOLAPT POCCUWCKOW OEALEPALUNMN

ME/[b YEPHOBASA

MeToabl aHanusa

Blister copper.
Methods of analysis

[ata eBefeHnna — 2014—09—01

1 06nactb NpUMeHeHNA

HacTosiwwmii ctaHaapT ycTaHaBnnBaeT:
- 0bLWume TpeboBaHMA K MeToAam aHasiM3a YepHOBON Mefn BCEX MapoK.
- MeToAbl M3MEPEHNI MACCOBbIX AONIEN Mean 1 npumeceli B YepHOBOW Meau.

2 HopmaTtuBHbIe CChl1KK

B HacToALleM cTaHAapTe UCMOMNb30BaHbl HOPMATUBHbBIE CCbINIKA Ha crneaylolme ctaHaapTbl:

FOCT 8.315—97 TlocypapcTBeHHas cucTemMa obecrneyeHuss eanHcTBa n3MepeHunii. CtaHgapTHble 06-
pa3ubl cocTasa 1 CBONCTB BeLLecTB 1 MaTepunanoB. OCHOBHbIE MOMOXEHNS

FOCT 83—79 Peaktubl. HaTpuii yrnekucnblii. TexHuyeckme ycnosus

FOCT 849—2008 Hukenb NepBUYHbIA. TEXHUYECKUE YCNOBUS

FOCT 859—2001 Meapb. Mapku

FOCT 860—75 OnoBo. TexHunyeckne ycnosus

FOCT 1027—67 PeakTuBbl. CBuHel, (I1) yKCYyCHOKUCABIA 3-BOAHbIN. TeXHUYECKME YCNOBUS

[OCT 1089—82 CypbMma. TexHuyeckme ycnoBus

FOCT 1277—75 PeaktuBbl. Cepebpo a30THOKUC0e. TeXHUYECKMe ycnoBus

FOCT 1770—74 (MCO 1042—83. NCO 4788—80) MNocyaa mepHas nabopatopHas cTeknsHHas. LunnH-
Apbl. MEH3YpKK, KON6bI, NPO6UpPKK. O6LLME TEXHUYECKUE YCNOBUSA

FOCT 1973—77 AHrMApPWA MblLbSKOBUCTbIN. TEXHUYECKUE YCNOBUSA

FOCT 2062—77 PeakTtuBbl. Kucnota 6pomuctoBogopoaHas. TexHn4eckme ycnoBus

FOCT 2713—74 Conb 6epTonetoBa TexHNYeckas. TeXHUYECKUe ycnoBns

FOCT 3118—77 Peaktusbl. Kucnorta consHas. TexHuyeckme ycnosus

FOCT 3652—69 PeakTuBbl. Kucnota nMMoHHas MoHoruapaTt u 6e3BogHas. TexHuyeckre ycnoBsus

FOCT 3760—79 PeakTviBbl. AMMWaK BOAHbIA. TEXHUYECKNE YCNOBUSA

FOCT 3765—78 PeaktuBbl. AMMOHUI A MONNG4EHOBOKUCbINA. TEXHUYECKNE YCNOBUSA

FOCT 3778—98 CBuHeLl,. TexHn4yeckune ycnosus

FOCT 4108—72 PeakTtvBbl. Bapuii xnopug 2-BoAHblii. TEXHAYECKUE YCNOBUS

FOCT 4109—79 Peaktusbl. bpom. TexHuyeckue ycnosus

FOCT 4110—75 PeaxtuBbl. BucmyT (l1l) a30THOKMCAbIV 5-BOAHBIA. TEXHUYECK/e YyCnoBus

FOCT 4147—74 PeakTuBbl. XXeneso (I1I) xnopug 6-BoAHbIA. TEXHUYECKNE YCTOBUSA

FOCT 4159—79 Peaktusbl. Mlog,. TexHuueckne ycnosus

FOCT 4160—74 PeakTtuBbl. Kanuii 6poMucTbIii. TEXHUYECKe yCnoBus

OCT 4165—78 PeaktuBbl. Meab (II) cepHokncnas 5-sogHas. TexHuyeckvue ycnoBus

FOCT 4197—74 PeaktuBbl. HaTpuii a30TUCTOKUCIbIV. TEXHUYECKME YCNOBUSA

N3paHue oduynansHoe
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FOCT 4204—77 Peaktusbl. Kucnota cepHas. TexHuyeckue ycriosus

FOCT 4212—76 PeaktnBbl. MeToAbl NPUrOTOB/IEHNA PACTBOPOB A8 KOTIOPUMETPUYECKOTO U Hedeso-
MeTpUYecKoro aHanunsa

FOCT 4232—74 PeakTuBbl. Kanuii iogncTblii. TeXHUYecKue ycnoBus

FOCT 4233—77 PeaktuBbl. HaTpuii XNOpUCTbIA. TEXHUYECKE YCNoBUSA

FOCT 4328—77 PeakTuBbl. HaTpus rugpookncb. TexHuyeckme ycnoBus

FOCT 4461—77 Peaktusbl. Kucnota asoTHas. TexHuyeckue ycnosus

FOCT 4465—74 Peaktubl. Hukenb (I1) cepHokucnbili 7-BOAHbIA. TEXHUYECKE YCNOBUSA

FOCT 4520—78 PeaktuBbl. PTyTb (Il) a30THOKMCNasa 1-BogHas. TexHuueckue ycnoBums

FOCT 4689—94 N3aenuna orHeynopHole nepuknasosble. TexXHUYeckne ycnosus

FOCT 5100—85 Coga KanbuuHMpoBaHHaa TexHuyeckasa. TexHuyeckme ycnosus

FOCT 5456—79 PeakTuBbl. 'Mgpokcunammumna rmgpoxnopus. TexHmyeckme ycnoBus

FOCT 5457—75 AueTu/ieH pacTBOPEHHbI 1 ra3oo0bpasHblii TeXHUYecknii. TeXHUYECKME YCNoBUS

OCT 5556—81 Barta MeAunUUHCKaa rurpockonuyeckas. TexHuyeckme ycnosus

FOCT 5583— 78 (MCO 2046—73) Kucnopog ra3oo6pasHblii TEXHUYECKNIA 1 MeQULMHCKWIA. TexHuyeckme
ycnosus

[OCT 5789—78 PeakTtuBbl. Tonyon. TexHUYeckne ycnosuns

FOCT 5817—77 PeakTuBbl. Kucnorta BuHHas. TexHuyeckve ycnosus

FOCT 5828—77 PeakTuBbl. AUMETUATINOKCUM. TEXHUYECKNE YC/I0BUSA

FOCT 5845—79 PeakTtuBbl. Kanuii-HaTpuii BUHHOKUCIbIV 4-BOAHbIA. TeXHUYeckne ycioBus

FOCT 6344—73 PeakTuBbl. TUOMOYEBUHA. TEXHUYECKME YC/IOBUSA

FOCT 6563— 75 U3genuns TexHuyeckne u3 61aropogHbiX MeTaIoB 1 CNAaBOB. TEXHUYECKME YCoBUS

FOCT 6613—86 CeTkn MpOBOJIOYHbIE TKaHbIE C KBaAPaTHbIMU sueiikamu. TexHUn4eckme ycnoBus

OCT 6691—77 PeaktuBbl. Kapbamug. TexHuyeckue ycnosums

FOCT 6709—72 Boga guctunnuposaHHas. TexHuyeckne ycnosus

FOCT 6835—2002 30/10TO U cn/iaBbl Ha ero ocHose. Mapku

OCT 6836—2002 Cepebpo v cnnaBbl Ha ero ocHose. Mapku

FOCT 7172—76 PeakTvBbl. Kanuii nupocepHoOKUCAbIi

FOCT 8429—77 Bypa. TexHn4eckne ycnosus

[OCT 8677—76 PeakTuBbl. Kanbunsa okcui. TexHuyeckme ycnosus

FOCT 9147—80 lNocypa 1 ob6opyaoBaHne nabopatopHble hapopoBbie. TeEXHUYECKME YCNOBUSA

FOCT 9849—86 MopoLUOK Xene3Hblid. TexHU4eckne ycnoBus

FOCT 10157—79 AproH ra3oobpasHblii 1 XUAK1iA. TeXHNYECKUe ycnoBus

FOCT 10178—85 lNopTnaHALeMeHT 1 WnakonopTaaHaLueMeHT. TexHuyeckne ycnosus

FOCT 10298—79 CeneH TeXHUYeCcKnit. TEXHUYECKUE YCOBUS

OCT 10360—85 NopoLuku NnepukiasoBbie CrieYeHHbIe A1 N3roTOBEeHNS N3henunid. TeXHUYeckre ycnoBms

FOCT 10929—76 Peaktusbl. Bogopoga nepokcuf. TexHuyeckme ycnosus

FOCT 12026—76 bymara thunbTpoBasibHas nabopaTopHas. TexHU4eckue ycrioBus

FOCT 14261—77 KucnoTta consiHas 0cob60ii YACTOTbl. TEXHUYECKME YCNOBUSA

FOCT 16539—79 Peaxtusbl. Megu (Il) okcna. TexHuyeckune ycnosus

FOCT 18300—87 CnupT 3TWUNO0BbIA PEKTUDMKOBAHHbIV TEXHUYECKUIA. TEXHUYECKME YCIOBUS

FOCT 20015—88 XnopodopM. TexHU4eckne ycnoBus

FOCT 20448—90 lNa3bl yrneBoA0pPOAHbIE CXMKEHHbIE TONNBHbIE 4719 KOMMYHAabHO-6bITOBOro NoTpe-
6neHuns. TexHuyeckve ycrnosus

FOCT 20478—75 PeakTuBbl. AMMOHUIA HAACEPHOKNCIbIA. TEXHUYECK/Ee YCNoBUSA

FOCT 21241—89 MuHueTbl MeaunumHckue. ObLine TexHuyeckme TpeboBaHNA U METOAbl UCMbITaHWIA

FOCT 22867—77 PeakTBbl. AMMOHWIA @30THOKUC/IbIA. TeXHUYEeCcKne ycnoBus

FOCT 25086—2011 LiBeTHble MeTasbl 1 UX cnnasbl. O6Lme TpeboBaHNS K METOAAM aHann3a

FOCT 25336—82 lMocyaa v obopynoBaHue nabopaTtopHble CTEK/AHHbIEe. TuMbl, OCHOBHbIE NapameTpbl
N pasmepsbl

FOCT 29169—091 (MCO 648—77) Nocyna nabopaTtopHas cTeknsHHas. MNuneTkn ¢ 04HON 0TMETKOM

FOCT 29227—91 (NCO 835-1—81) Mocyna nabopaTopHasa cTeknsHHas. [MuneTku rpagyvpoBaHHbIe.
YacTtb 1. O6wume TpeboBaHns

[OCT 29251—91 (NCO 385-1—84) MNocyna nabopatopHas cTeknsHHasA. bropeTku. Yactb 1. O6lme TpeboBaHus

FOCT 31290—2005 MNnatuHa adhruHnpoBaHHasn. TexXHnYeckme ycnosus

FOCT 31291—2005 Mannaguii adohHMPOBaHHbIA. TeXHNYECKMEe YC/I0BUSE
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FOCT P 8.563—2009 NocypapcTBeHHas cuctemMa obecneyeHnss efMHCTBa U3MepeHnin. Metogukn (me-
TOAbl) N3MepeHuii

FOCT P 8.568—97 ocygapcTBeHHas cucteMa obecneyeHuns eMHCTBa U3MepeHuin. ATTectauns mucnbl-
TaTenbLHoro o6opyaosaHnsa. OCHOBHbIE NOMOXEHNS

FOCT P NCO 5725-1—2002 To4HOCTb (NPaBWbHOCTb M NPELN3NOHHOCTb) METOA0B U pe3y/ibTaToB U3-
mepeHuid. YacTb 1. OCHOBHbIE NOMIOXEHUS U ONpeAeneHuns

FOCT P NCO 5725-6—2002 TOYHOCTb (NPaBWUIbHOCTb M NPELN3NOHHOCTL) METOA0B U pe3y/ibTaToB U3-
MepeHuiA. YacTb 6. icnonb3oBaHne 3HaYeHWin TOYHOCTH Ha NpakTuke

FOCT P 52361—2005 KoHTposib 06bekTa aHaIMTUYECKUii. TEPMUHBI 1 onpedeneHns

FOCT P 53228—2008 Becbl HeaBTOMaTU4YECKOrO AeiicTBMA. YacTb 1. MeTponoruyeckue n TexHnyeckme
TpeboBaHus. VcnbiTaHns

FOCT P 54310—2011 Megab yepHoBas. TexHUYecKune ycrioBus

CT C3B 543— 77 Yucna. MNpasuna 3annucu 1 oKpyrieHus

MpumeyaHue — MNpy NOMb30BAHNN HACTOSLLMM CTAHAAPTOM Lie/Ieco06pa3HO NPOBEPUTH AeliCTBIUE CCbIOYHbIX
CTaHAapTOB B MHKDOPMALMOHHOM cucTeme 06LLero nosb3oBaHus — Ha ouLManbHOM caiite defilepasbHOro areHTcTaa no
TEXHUUYECKOMY PErysiMpoBaHui0 N METPOJIOTUK B CETU VIHTEPHET UAN MO €XEeroAHOMY MH(OPMAaLMOHHOMY yKasaTento «Ha-
LiMOHaNbHble CTaH4apTbI*, KOTOPbI ONYy6AMKOBAH N0 COCTOSHWIO HA 1 SIHBAPs TeKyLiero roga, U no BbiMyckam exemecsy-
HOTO MHOPMAaLMOHHOIO yKasaTensa «HauoHanbHble CTaHAApPTbI» 3a TeKyLWnii rod. ECnv 3aMeHeH CCbINIOYHbIA CTaHaapT,
Ha KOTOPbI faHa HeAaTUpPOBAHHAS CCblKa, TO PEeKOMEHAyeTCs MCMOMb30BaTh AelCTBYOLLYI0 BEPCUI0 3TOro cTaHgapTa
C YUETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHUN. EC/n 3aMeHEH CCbIIOUHbIN CTaHAapT, Ha KOTOpbIA faHa faTu-
poBaHHas CCblfika, TO PEKOMEHAYETCA UCMO/b30BaTh BEPCUIO 3TOFO CTaHAApTa C yKa3aHHbIM Bbille FOA0M YTBEPXKAEHUS
(NpuHsATKs). ECnn nocne yTBepXAEHUs HACTOSILLEro CTaH4apTa B CCbIOYHbIN CTAHAAPT, HAa KOTOPLI faHa f4aTupoBaHHas
CCbl/iKa, BHECEHO M3MeHEeHWe, 3aTparuBaoLiee nosioXxeHue, Ha KOTOPOE fiaHa CChIKa, TO 3TO MONOXEHUE PeKoMeHAyeTcs
npuMeHsThL 6e3 yyeTa [aHHOr0 U3MEHEHUs. ECIM CCbINOYHbIN cTaHAapT OTMEHeH 6e3 3aMeHbl, TO NOI0XEHNE, B KOTOPOM
[laHa ccbifika Ha Hero, NPYMEHSIETCS B YAaCTU, HE 3aTparnBaioLLeli 3Ty CCbIKyY.

3 TepmuHbl N onpepeneHns

B HacTtoswem cTaHgapTte npuMeHeHbl TepmuHbl B cooTBeTcTBum ¢ MOCT 25086. IOCT P 52361,
FOCT P 8.563. TOCT P NCO 5725-1. TOCT P NCO 5725-6.

4 O6wune TpeboBaHUs

4.1 OT6Op M MOArOTOBKY NPOG YEpHOBON Meau K W3MEepEeHWsIM OCYLLEeCTBASIIOT B COOTBETCTBUU C
FOCT P 54310.

4.2 O6uwwme TpeboBaHuNs K MeTogam usmepenuii no FOCT 25086.

4.3 lMNpy npoBeAeHUN N3MepPeHNii MPUMEHSAIOT BeCbl nabopaTtopHble no MOCT P 53228. knacc TOYHOCTH
BECOB [0/MKEH 6bITb YKa3aH B KOHKPETHOM MeToAe U3MEepPeHWiA.

MpumeyaHune — Ecnmknacc TOYHOCTY He yKasaH B METOAE M3MEPEHWIA, TO B3BELLMBAHWE aHa/TN3MPYEMOTO
BELLECTBA, BELLECTBA [/151 NPUrOTOB/IEHNS PACTBOPOB M3BECTHOM KOHLIEHTpaLWM METa/I/IOB U OCaJKOB B rpaBrMETpUYe-
CKOM METOAE NPOBOAAT Ha Becax cneupasibHoro knacca ToyHoctu no NOCT P 53228.

4.4 HaBecky 4epHOBOV Me[u B3BELUMBAIOT C TOYHOCTbIO A0 YeTbipex AeCATUYHbIX 3HaKOB nocne 3ans-
TOW. ecnu MeT yka3aHuii B KOHKPETHOM MeTofe U3MePEHWiA.

4.5 1na npokanusBaHWs U cnaaBfeHns NpUMEHSIoT MydernbHble nabopaTtopHble neyn, obecneynsar-
lwre Temnepatypy Harpesa Ao (1100 + 5) °C (npu ycnoBuu, 4To B METOAMKE U3MEPEHUIA HE yCTaHOBNEHa Apy-
ras Temnepartypa). 15 BbiCylUMBaHWA NMPUMEHSIOT abopaTopHble Ccyluin/bHble wWkadbl, o6ecneynsatowme
TemnepaTtypy Harpesa He MeHee (250  3) °C. [lnA pacTBOPEHMUS U BbliNapuBaHWs pacTBOPOB MPUMEHSIOT
3/1eKTpuYeckme NAnTbl C 3aKpbiTbiM HarpeBaTeslbHbIM 31€eMEHTOM, o6ecneynBalolwme TemMneparypy Harpesa
no 350 °C.

4.6 ina npoBefeHWs M3MepeHUii NPUMEHSAIOT MepHY NabopaTopHy CTEKMAHHYH MOCydy He Huke
2-ro knacca To4HocTn no FOCT 1770. FOCT 29169. MOCT 29227. TOCT 29251. nocygy v 060pyfoBaHue no
FOCT 25336. chapcdhopoByto nocyay n o6opygoBaHue (TUrW, NOA0YKM, BCTABKM A/ 9KCUMKATOPOB U Ap.) no
FOCT 9147, a takxe nsgenuns ns nnatuHel no FOCT 6563. nocyay u3 cteknoyrnepoga mapku CY—2000.

4.7 TMpuMeHsiemMble B MeToax U3MepeHuil cpefcTBa N3MepeHnii 4O/MKHbI UMeTb JecTByoLWwme cauge-
TeNbCTBa O NoOBepKe n/unn cepTudmnkaTbl KaNMB6POBKM, UCMbITaTeTbHOE 060pyAOBaHNE AO/MKHO 6bITb aTTeCcTo-
BaHo no MOCT P 8.568.
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4.8 MaccoByto A0/110 MeAun 1 NpUMeceit onpeaensitoT napanfiensHo B ABYyX UK TPEX HaBecKax no Koau-
YecTBY napasfnenbHbiX onpefeneHnii, YNCn0 KOTOPbIX YKa3blBalT B KOHKPETHOM MeToge v3mepeHuii. OfgHo-
BPEMEHHO C NPOBefEeHNEM U3MEPEHUIt B TeX Xe YCNOBUSAX NMPOBOAAT KOHTPOJIbHBIA ONbIT A8 BHECEHUS NO-
npaBku B pe3ynbTaTbl M3MepeHuii (3a NCKYEeHNeM U3MEPEHNI MacCOBO foNN Meaw).

4.9 MpumeHseMble B MeToAax U3MEPEHU peakTVBbl AO/MKHbI UMETb KBaNIMIMKaLMIO HE HUXKE «YUCTbIN
4Nns aHanusa». [lonyckaeTca NpuUMeHeHVe peakTuBoB 605ee HW3KON kKBanudvkauuy npu ycnosmn obecneye-
HUSI UMW METPOIOTMYECKNX XapakTepUCTUK pe3ybTaToB M3MepPeHNii HOPMUPOBAHHBLIX B METOAE WU3MepPEHUIA.
O6s3aTenpHOe NPUMEHEHE peakTUBOB 60s1ee BbICOKON KBanndvKaLm oroBapnBaeTcs B METOAE N3MEPEeHWiA.

4.10 Ana npuroToBIEHNss pacTBOPOB M NPU NPOBEAEHNM aHAaNN30B NPUMEHSAIOT 1abopaTopHyo BOoAy He
MeHee YMCTYI0 Yem aucTuannposaHHas soga no NOCT 6709, ecnu He npefycMOTpeHa Apyras.

4.11 Cpok XpaHeHuMs1 pacTBOpPOB — B COOTBETCTBMU C TpeboBaHusamu TOCT 4212, ecnu HeT ApPYyrux yka-
3aHUii B MeToguKax U3mepeHuid.

4.12 TpoBepKy NpMeMIEMOCTN pe3ybTaToB U3MePeHNli 1 yCTaHOB/IeHNEe OKOHYaTeIbHOro pesynbrara
nposogAT B cootBetcTBUM ¢ FOCT P NCO 5725-6.

4.13 KOHTpPO/Ib TOYHOCTW pe3ynbTaToB U3MepeHuni

KOHTpO/b TOYHOCTW pe3y/nbTaToB U3MEpeHWd NpoBOAAT B cooTBeTcTBMM ¢ TOCT 25086 1 c yyeToMm
FOCT P NCO 5725-6.

4.14 OdhopmaeHne pe3ynbTaToB N3MepeHunii

PesynbTatbl n3mepeHuii npeacTaBnsaoT B Buge X /1 (npu goBepuTensHoli BeposaTHocT P = 0,95),
roe X — pesynbTaT nsmepenuin. % (unu r/);
+1 — XapakTepucTvka NorpeLHocT n3mepenuin. % (mnw r/T).
3HaveHns «+a» npuBefeHbl B KOHKPETHOM MeToAe U3MepeHui.

MpumedvyaHune — B cnyyae korga 3a oKOHYaTE bHbI pe3ynbTaT U3MEpPeHWit NPUHUMAlDT MeanaHy, 3HavyeHus
KPUTUYECKOl pPasHOCTM 1N XapakTepUCTUKM NOTPELLIHOCTN paccunTbiBaloT B cooTBeTcTBUMN ¢ FOCT P NCO 5725-6.

4.15 OkpyrneHue pesynbTaToB U3MEPEHMWI NPOBOASAT B COOTBETCTBUM C TpeboBaHmamn CT CIB 543.

4.16 fjonyckaeTca NpUMeHeHne ApYrux MeToAVK N3MepPeHNii, aTTeCTOBaHHbIX B YCTAHOB/IEHHOM NOPSAA-
ke B cootBeTcTBMU ¢ TOCT P 8.563 1 o6ecneynBaioLLnx METPONOTNYECKME XapaKTEPUCTUKN He XyXe yKasaH-
HbIX B HACTOSILLEM CTaHAapTe.

4.17 Tlpy BO3HUKHOBEHWMW pasHOrnacuini Mexay noctasLiMKOM 1 noTpebuteneMm no KayecTsy YepHOBOWA
Meamn apbuTpaxXHbIMU METOAAMU U3MEPEHNI ABNSIOTCS METOAbI, U3M0XEHHbIE B HACTOSALLEM CTaHfapTe.

4.18 TpeboBaHus 6e30nacHOCTN MeToA0B M3mepeHuini — no FTOCT 25086.

5 MeToabl U3MepPeHUn MaccoBOW 40N Mean

5.1 O6nactb NpUMeHeHUs

Hactoswuin pasgen yctaHaBNuBaeT 3/I0KTPOrpaBMMETPUYECKUIA METOJ U3MEepPEeHUi i MacCoBOW [0an
mMeam (B cymMme ¢ cepebpom) B AnanasoHe oT 96,00 % a0 99.85 %.

5.2 Tpe6oBaHWs K NOrPELIHOCTU U3MEPEHWIA

MorpewwHoCcTb pe3ynbTaToB W3MEPEeHU i MaccoBOl foNu mMean AN [OBEPUTENbHON BEpPOSTHOCTU
P = 0,95 He gomkHa npesbiwaTh + 0,15 %.

5.3 CpefcTBa U3MepeHuii, BCnomMoraTesibHble yCTpOiicTBa, MaTepuasbl, pacTBopbl

Mpn BLINOMIHEHWN W3MEPEHWI NPUMEHSIOT Creaylolne cCpefcTBa W3MEpPEHUn 1 BcnoMoraTesibHble
ycTpoiicTsa:

- YCTaHOBKY [/19 3/1eKTpo/in3a, obecneunsatoLLyo NpoBeeHne 3/1IeKTPoNn3a nNpyu nepeMeLlnsaHuy npu
cue Toka oT 2 fio 3 A' 1 HanpshxeHun oT 2 fo 2.5 B;

- 3/1eKTPOAbI M3 NIaTUHLI ceTyaTtble unnuHapudeckue no NOCT 6563,

- wkad cywnnbHbIi NnabopaTopHbIli C TEPMOpPErynsTopoM, obecneynBatoLLunii TemneparTypy Harpesa Ao
250 °C;

* [lonyckaeTcsa NpoBefeHne 31eKTposiM3a npu cunie Toka ot 1 4o 4 A .
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- cnekTpogpoToMeTp Unn poToMeTp hOTOINEKTPUYECKUI CO BCEMU NPUHAANIEXHOCTSIMU, 06eCcneynBato-
LKA NpoBefileHNe N3MEPEHUIA NPU ANNHE BOJHbI OT 434 f0 440 HMm;

- CNeKTPOMeTp aTOMHO-3MUCCUOHHbIN C UHAYKTUBHO CBA3AHHON NAa3Moi;

- CNEKTPOMETP aTOMHO0-ab6CopPOLMOHHbBIN 60ro Tuna, obecneyvBawLnii Tpebyemyto TOYHOCTb U3Me-
PEHWI, C UCTOYHWMKOM M3NTyYEeHUs Ha Mefp;

- KOMNpPEeccop BO3AYLUHbIN;

- neyb My(qoenbHy0 ¢ TeMnepaTypoit Harpesa 4o 1100 °C;

- NINTY 3/1IEKTPUYECKYIO C 3aKPbITbIM HarpeBaTesibHbIM 3/1IEMEHTOM, 06ecneynBaloLLyo TeMnepaTtypy Ha-
rpesa fo 350 aC

- Becbl nabopaTopHble cneuyanbHoro knacca TouyHoctn no FOCT P 53228;

-Turnn dpapgoposble no FOCT 9147,

- cTakaHbl B-1-50 TXC. B-1-100 TXC. B-1-200 TXC. B-1-250 TXC no NOCT 25336;

- BOpOHKY B1-1-100 XC no NOCT 25336;

-Kon6bl MepHble 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
FOCT 1770;

- NMUNETKN He HMXe 2-ro knacca TouHocTn no FOCT 29169 n FOCT 29227,

- CTeK/1a Yacosble.

Mpwv BbINOSIHEHUN U3MEPEHNI NPUMEHSIOT CNeaytole Mmatepuarnbl U pacTBOPbI:

- BOA4y AnctunnmposaHHyto no NOCT 6709;

- KUCNOTY a30THyt no MOCT 4461. pasbasneHHyo 1:4. 3:97, 1:1;

- KucnoTy cepHyto no NOCT 4204. pasbaBneHHyto 1:1, 5:95;

- CMecb KMCMOT AN pacTBOPEHWSI HABECKM YepHOBOW Meau: cmewmnBatoT 375 cM3 a30THOM KUCNOThI 1
125 cm3 cepHoii kucnothbl, go6asnsaT 500 cm3 BoAbl;

- aMmmuak BogHblIi no FOCT 3760;

-aMMOHWIH a30THOKMCAbI no FTOCT 22867;

- Kanuii nupocepHokucbli no FOCT 7172;

- xnopocpopm no NOCT 20015;

- anatunguTnokap6amat cemHua (I1) no (1]. pactBop mMaccoBoli koHueHTpauun 0,2 r/am3B xnopodopme;

- CNUPT 3TUNOBLIN PEKTUCIUKOBAHHBLIN TexHuueckuii no FTOCT 18300.

- megb no NOCT 859;

-meab () cepHokucnyto 5-sogHyto no MOCT 4165:

- rocyjapCTBeHHble CTaHJapTHble 06pasLbl cocTaBa MOHOB Meaw;

- nbTPLI 06€330/1EHHbIE MO (2) UK aHaoTNYHbIE;

- 6ymary chunbTpoBasibHyt0 no FOCT 12026, mapok ¢, dC;

- Bymary MHANKaTOPHYI0 YHUBEpCcasibHYo no (3):

- BaTy MeANLUMHCKYI0 rurpockonuyeckyto no FOCT 5556;

- pacTBOpbl MeAy U3BECTHOW KOHLEeHTpaLmu.

5.4 MeTof, n3mepeHuii

MeTof, OCHOBaH Ha U3MepeHWn Maccbl MeaW, BblAeNSEeMON 3N1eKTPONN30M Ha NIaTMHOBOM CeTyaToM
Karofe B a30THO-CEPHOKUC/IOM PacTBOpe Npu cusie Toka oT 2 A0 3 A 1 HanpsXeHun ot 2 o 2,5 B' n onpepene-
HWX Meau, ocTaBLUelica B 3N1eKTponute, )OTOMETPUYECKAM UM aTOMHO-a6COPOLIMOHHBIM METOAOM, a Takxe
MEeTOA0M 3MUCCUOHHON CNEKTPOMETPUN C MHAYKTUBHO CBA3aHHOW naasmoii (MCH).

5.5 MoAaroToBKa K BbINOSTHEHWIO U3MEPEHN

5.5.1 lMpw NpuroToBneHUN pacTBopa Auatunautmokapbamata csuHua (II) maccoBoil KOHUEHTpauuu.
0.2 r/gm3 B xnopodhopmMe HaBecky conm Maccoi 0.2 r nomellarT B MepHyto konby BmecTuMocTbio 1000 cm3,
npunmsatloT oT 100 Ao 200 cm3 xnopodopmMa 1 nepemMellmBalT A0 PacTBOPEHUA HaBECKW, [ONUBAIOT X/10-
podhopm A0 MEeTKU. XPaHAT B CK/SAHKE U3 TEMHOrO CTek/1a B TEMHOM MecTe. PacTBOp XpaHsT He 6onee AByX
Hegenb.

5.5.2 1N NOCTPOEHNS TPafyupOBOYHOIO rpadinka roToBAT PacTBOPbl MeAU U3BECTHOW KOHLEHTpaumm

Mpy npurotoBneHMn pactsopa A MaccoBOli KOHUeHTpauunm mean 0.2 Mr/cmM3 HaBecky Meau Mac-
coin 0.2000 r nomewaoT B cTakaH BMecTumocTbio 100 cm3, npunmeatoT oT 10 o 15 cM3 a30THOI KMCNOThI.

* [lonyckaeTcs NpoBefeHre 31eKTpoaM3a npu cune Toka ot 1 40 2.5 A ¢ NocTENEHHbIM NOBbILEHWEM CUMbI TOKA
oT 3804 A
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pasbaBneHHol 1:1, n HarpeBatT 40 yAanNeHNs OKCMA0B a30Ta 1 pacTBOPEHUS HaBecku. 3aTem B CTakaH npu-
nusatoT ot 50 g0 70 cM3 BOAbl, HArpeBatoT 0 PaCTBOPEHUS COMEN, OXNTaxkaatoT, NOMELLaloT NoNyYeHHbIl pac-
TBOP B MEPHY'0 konby BMecTumocTbio 1000 cm3, fonmBalOT BOAOK 40 METKM U NepemeLLyBatoT.

Takoil xxe pacTBOp MOXeT ObITb NPUroTOB/IEH U3 CEPHOKUCNOW Meaun. HaBecky cepHOKuUColi Mean mac-
coin 0.7858 r nomeLLaT B MEPHYO KOGy BMecTMMOCTbio 1000 cm3, npunuBatoT 1 cM3 CEpPHOIA KMCNOTHI, f0-
NMBalT BOLON A0 MeTKM 1 nepemelunsatoT. Cpok XpaHeHnsa pacTBopa — He 6onee Tpex MecsueB.

Mpw npurotoBneHunn pacteopa b maccosoli koHUeHTpauun meamn 0.01 mr/cm3 25 cm3 pactBopa A nome-
AT B MEPHYO konby BMecTuMocTbio 500 cM3, npunmeatoT 2 (3) cM3 cepHOit KUCNoTbl, pa3baBneHHol 1:1,
[0NVBaloT BOAOW A0 METKN U NEepeMeLLMBaloT.

Mpy npuroToBneHun pacteopa B maccoBoii koHueHTpauun mean 0,005 mr/cm3 50 cm3 pacteBopa b no-
MeLLaloT B MepHyto Konby BMecTumocTbio 100 cm3, 4oNnBatOT BOAOW A0 METKM U NepeMelunBatoT. PacTBopsbl
B 1 B NpYMeHSI0T CBEXENPUroTOB/IEHHBLIMU.

JlonyckaeTcsa npurotosieHve pacteopa A NHOIM KOHLEHTPaLuM Meamn B pacteopax ¢ nocaefyowmm pas-
6aBnieHnem. obecneyrBalLLMM KOHLEHTpaLmm pactsopos b u B.

5.5.3 MocTpoeHne rpagynpoBOYHOro rpauka npm UCnonb3oBaHUM POTOMETPUYECKOTO MeToAa
N3MepeHnin Mean B 3NEKTponnTe

[lna nocTpoeHns rpagympoBOYHOro rpadiuka B LWECTb AesMTeNlbHbIX BOPOHOK BMeCTMMocCTbio 100 cm3
Kaxegaa nomewatrT: 0; 0,5; 1,0: 2.0; 3.0; 5,0 cm3 pactBopa b. Ecnn maccoBas pnonsa megn meHee 0.5 wr.
npumMeHsioT pacTteop B. Bo Bce BOpoHKM npunmsatoT BoAbl A0 o6bema 50 cm3, no 5 cm3 cepHOll KNCNOTHI,
pa3basneHHol 1:1, n aanee npogosxaoT no 5.6.3.1. Mo NonyyYeHHbIM faHHbIM CTPOAT rpadvik 3aBNUCUMOCTH
ONTUYECKOW NJIOTHOCTU OT Macchl Meau.

5.5.4 lMocTpoeHne rpafynpoBOYHOro rpaduka npu UCMosb30BaHUN aTOMHO-abcop6LMOHHOrO
meTofa U3MepeHuii mean B aNeKkTponuTe

[lns nocTpoeHus rpagyvpoBOYHOrO rpaduka B paf MepHbIX K06 BMecTumocTblo 200 nam 250 cm3 no-
MeLuatoT pacTBop A nnn b B Takom KonmyecTBe, YTo6bl coboganach MMHERHOCTb FPpagyMpoBOYHOro rpaduka
B MHTepBasie onpeAenseMblX KOHLeHTpaLuii.

[lns nocTpoeHus rpagyvpoBOYHOro rpadiuka fonyckaeTca Ucnonb3oBatb 3 — 7 rpagyMpoBOYHbIX pac-
TBOPOB, HO He MeHee 3.

5.5.5 [locTpoeHue rpagyumpoBOYHOro rpaduka npyv WCNOAb30BaHUM MeTofa 3MUCCUOHHOW
CMNEeKTPOMOTPUN C MHAYKTUBHO CBA3AHHOW naasmol

[lns nocTpoeHns rpagympoBOYHOro rpaduka B Tpu MepHble kon1bbl BMecTUMocTbio 100 cM3 kaxaas no-
mewatT 1. 5.10 cm3ICO pacTBOpa MOHOB Meau Uy pacTBOpa Mean C MacCcoBOW KoHUeHTpaunein 1 mr/cm3,
npurotosnexnHoro no NOCT 4212, gonusatoT BOAON [0 METKW, NepeMeLlnBaloT 1 NonyyatT rpagynpoBoYHbIe
pacTBopbl KOHUeHTpaymeit 10,0, 50.0.100 mkr/cm3.

5.6 BbinonHeHne namepeHuni

5.6.1 O6uwme TpeboBaHUS kK MeETOAAM M3MEPEHU 1 TpeboBaHMs 6e30MacHOCTM NpY BbINOTHEHUW U3Me-
peHuii — B COOTBETCTBUM C pasgeniom 4.

5.6.2 OnekTporpaBuMeTpuyeckuii MeTon U3MepeHnini MaccoBoii 4onu meamn (B cymme c cepebpom)

HaBecky 4epHOBOI MeAy Maccoi oT 1 40 2 r noMeLatoT B CTakaH BMecTumocTbio 200 nam 250 cm3, npunu-
BatoT 0T 25 0 40 cM3 CMeCK KUCNOT A1 PacTBOPEHUS, HaKpbIBAKOT CTakaH CTEKNOM (KPbILLKOI) 1 NPOBOAST pac-
TBOPEHME cHavyana 6e3 NoforpeBaHusi, 3aTEM HarpeBatoT [0 PACTBOPEHNS HABECKW U yAA/IEHUSI OKCMA0B as3oTa.

[onyckaeTcs pacTBOpeHMe HaBeCKU B a30THOI kucnoTte, pasbaBneHHoi 1:1. c nocneayowmm gobasne-
HMEeM nepes 3NeKTPosIM30M OT 5 40 7 CM3 CEPHOI KUC/OTbI, pa3baBneHHol 1:1.

Ecnu B Xoae pacTBopeHus obpasyeTcs HepacTBOPWMMbIA OcTaTok, TO B pacTBop npunusait 20 cm3
BOAbI, HarpeBawT J0 pacTBOPEHUS coneli 1 3ateM oTUIbTPOBLIBAIOT Yepe3 unbTp cpegHeli NIoTHOCTH
«benas neHTa», NPOMbIBAIOT LWECTb UM CEMb pa3 ropsyeil BOAON, NOAKNCIEHHON a30THOM KUCNOTON, N NATb
UMK WecCTb pa3 ropsyeil BOJON.

B cnyyae BbinageHWs B 0caf0Kk MeTacypbMsiHOW KMCOTbl (MNOCne pacTBOPEHWs HaBeCcku obpasyeTcs
MYTHbII pacTBOp) pacTBOp ynapvBawT A0 o6bema oT 4 fo 5 cm3, 3aTeM nNpubasnsAlT 3 I a30THOKMCIOrO
amMmMoHusa, npunmsatoT oT 100 o 120 cm3 ropsyelt BoAbl, KUNATAT pacTBop B TeyeHne 15— 20 MUH U Bblgep-
XMBaKT Ha TEN/IOM MecTe NnTbl 40 Koarynsumm ocagka (MOXHO OCTaBUTb Ha HOYb). 3aTeM 0CafoK OT(USb-
TPOBbLIBAKOT Yepe3 NIOTHbIN UILTP «CUHSASA /IeHTa», B KOHYC KOTOPOro BIOXEHO HEMHOTO (ONIbTPOBYMaxXHOM
Macchl, 1 MPOMbIBAIOT €70 YeTbipe WK NATb pa3 ropssvein asoTHOW KNCNoTol, pasdbasneHHon 3.97.
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dunbTp € ocagkoM nomelarT B (0apopoBbIi TUreslb, NOACYLWMBAOT U CKUraloT B MydiesibHol neun
npu Temnepatype ot 400 °C go 500 °C. OcTatok cnnasnanT ¢ 5 r NMPOCEePHOKNCAOTO Kanua npu tTemneparype
oT 800 °C go 850 °C. MNnaB BbilenaunBaoT B 25 cM3 a30THOW KUCNOTbI, padbaBneHHon 3:97, 1 NoyYeHHbIR
pacTBOp NPMCOEAVHAIOT K OCHOBHOMY (hUbTPaTy, KOTOPbIV MCNOMb3YIOT AN NPOBEAEHUS 3NeKTponnsa.

[JonyckaeTtca npucoefnHeHne pacTsopa Mnocse BbllleniadvBaHuns niasa HenocpeAcTBEHHO B CTakaH C
3/1EKTPOINTOM.

dunbTpat pasbasnsawT 150 — 180 cm3 Bogbl, NOMELLAOT B CTakaH MIaTUHOBbLIE CeTYaTble 3/1EKTPOAbI
(kaTop, NpeABapuTENbHO BbICYWIMBAKOT NpU TeMmnepaType oT 10CI'C go 105 X 1 B3BeLMBAIOT) U HaKpbIBAIOT
npu HeOH6XOAMMOCTU BYMS MOSOBUHKAMUN CTEKNA WA NIACTUHKWU. YCTaHaB/IMBAKOT HanpshxeHne ot 20 2.5 B
M TOK 0T 2.0 0 2.5 A. lMocTeneHHO nosbilas cuy Toka 40 3 A. NPOBOAAT 3/1IEKTPO/IN3, NepemMeluBas pac-
TBOp WK 6e3 nepemelLmBaHuns'.

Mocne ocaxAeHns OCHOBHON Macchl Mean (MPYMepHO Mo UcTeveHun oT 2 Ao 2,5 4) NpoBepsAoT NOMHOTY
ee ocaxpaeHus. [lo6aenaoT Bogy W. ecnim no uctevyeHnn 10— 15 MUH Ha BHOBb MOTPY)XEHHOW YacTu katoga
He NosBUTCA HaNeT BblAENIEHHOW Meau, 3/1EKTPOIN3 CHATAKOT 3aKOHYEHHbIM.

CTakaH C 3N1eKTpoNnTOM ybumpaloT, a 3NeKkTpoAbl NPOMbIBAOT cCHavyana BoAoM, 3aTeM 3TUI0BbLIM CIUPTOM
(13 pacueta 10 r cnvpTa Ha Of4HO onpefenieHve).

Ecnv BblgeneHHas mefb UMeeT TeMHbI LBET, TO 3/1eKTPONN3 NOBTOPAIOT. [11A 3TOro Katod ¢ 0cagkom
Meau NepPeHOCAT B CTakaH BMECTMMOCTbIO 0T 200 ao 250 cm3, npunuatoT 50 cM3a30THOI KUCOThI, pa3bas-
NeHHon 1:4. n HarpeBatoT pacTeop. Mocne pacTBOpeHNsa Mean aNekTpoA fOCTaloT U3 cTakaHa, 06MbIBalOT ero
BOZOW Haf CTakaHOM WM PacTBOP OCTOPOXHO KUMNATAT 40 yAaseHWs OKCMAoB asoTa. 3aTem fo6aBnsioT 4 cM3
pacTBopa ammuaka. 5 cM3 cepHoii kucnoTbl, pasbaBneHHoi 1:1, Boabl 4o 06bema oT 100 go 150 cm3 u no-
BTOPSAIOT 3/1EKTPOSIN3.

MpOMbITLI BOAOW M CMMPTOM KaTOZ BbICYLUMBAIOT B CYLUW/IbHOM LKadyy npu Temnepartype oT 100 °C go
105 eC B TeyeHne 5 — 10 MUH. OXNlaxaaloT ¥ B3BeLLNBAtOT.

DNeKTpoNnT NOMELL AT B MEPHYH KOGy BMecTMMOocTbio 200 nnm 250 cM3, 4onvnBatoT BOAON A0 METKM
1 nepemvelviBaioT. COXpaHAOT AN1A onpefeneHns B HEM OCTaTOYHON MeAn U HUKeNs.

5.6.3 JKCTpaKUMOHHO-(POTOMETPUYUECKUI MeTOof[ W3MEepeHuidi Maccbl Megu, ocTaBleincsa B
3neKTponuTe

5.6.3.1 OT anekTponnTa, Noay4yeHHoro no 5.6.2. oTéuparT aIMKBOTy pacTBopa 06beMom oT 5 0 25 cm3,
nomeLLatoT B fie/IMTeNbHYI0 BOPOHKY BMeCTMMOCTbI0 100 cm3, npunmsatoT BoAbl Ao 50 cm3, 10 cm3 pacTeopa
anatungutnokapbamaTa CBUHLA WU IKCTParnpyroT B TedeHne 2 MUH. ECnn NpUMEHSII0T SKCTPakTopbl, TO BCTPS-
XUBAKT B TeyeHne 3 — 7 MUH.

Mocne paccnoeHns aKCTPakT NMepeBoAAT B CTakaH BMECTUMOCTbIO 50 cm3. DKCTpakLuio NMoBTOPAT C
5 cm3 pacTtBopa guatungutunokapbamara cBuHUA 40 MoslyvyeHus 6ecuBeTHOro cnosi. Bece skcTpakTbl 06bean-
HAIOT B TOM Xe CTakaHe, NepeBoAAT B MEPHYIO K06y BMECTUMOCTbIO 50 cM3, hunbTpys yepes Bary, CMOYEH-
Hyto XxnopochopmomM, AO0BOAAT XIOPOPOPMOM [0 METKM U NEpEMELLMBAIOT.

Mo nctevyeHnn 5 — 30 MUH M3MEPSAIOT ONTUYECKYIO NIOTHOCTb X/IOPOOPMEHHOMO 3KCTpakTa Npu AnnHe
BO/HbI 434 unu 440 HM B KHOBETE TOJIWMHONM nornouatouiero ceet cos 10 unm 30 Mm.

PacTBopom cpaBHEHUS CTYXXUT 3KCTPAKT KOHTPOJILHOTO OMbITa.

Maccy mefm onpegenstoT no rpagynpoBOYHOMY rpadivky.

5.6.4 ATOMHO-a6Ccop6OLUMNOHHbIA MeTof u3MepeHunii maccbl Meaun, OCTaBLUENCS B 3/IeKTponnTe

5.6.4.1 MNoAroToBKy CeKTpoMeTpa K BbIMOSIHEHWIO M3MePeHWli MPOBOAAT B COOTBETCTBUMN C MHCTPYKLUMEN
no aKcnayaTauuu.

5.6.4 2 B cOOTBETCTBUM C MHCTPYKLMEN NO 3KCnyaTaLyum cnekTpoMeTpa BbINOMHSAIOT HEe MeHee BYX U3Me-
PEHWI aHaMMTUYECKOro CUrHana Hy/N1eBoro pacTeopa, 3aTeM COOTBETCTBYIOLLENO FpafyMpoBOYYHOIO pacTBopa.

5.6.4.3 DNeKTPoNuT, NoNy4YeHHbl No 5.6.2. BBOAAT B Nnams aueTuneH-Bo3ayX Wan nponaH-6yTaH-Bo3-
AyX v n3mepsatoT abcopbumnio Meay Npu gavHe BOMHbI 324,7 HM. YCNOBUS U3MepeHns nogouparoT B COOTBET-

CTBUW C UCMOMb3yeMbIM NMPUGOPOM.

MaccoByto KOHLEeHTpaLuio Mean B pacTBOPe Haxo4AT No rpagyvpoBOYHOMY rpadinky.

5.6.5 MeToA 3MWUCCUOHHOI CNEKTPOMETPUM C WHAYKTUBHO CBSI3@HHON NNa3mMoil M3MepeHuit
MacCcoBOW f0NN Meau, ocTaBlUelica B 3N1eKTponmTe

5.6.5.1 MNoAroToBKy CnekTpoMeTpa K BbIMOSIHEHNIO M3MEPEHWI NPOBOAAT B COOTBETCTBUN C MHCTPYKUMEN
no aKcnayaTauuu.

* [lonyckaeTcs NpoBefeHre 31eKTponm3a npu cune Toka ot 1 40 2.5 A ¢ nocTeNeHHbIM NOBbILEHWEM CUMbI TOKA
ot 3804 A
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5.6.5.2 B coOTBETCTBUM C MHCTPYKUMENR MO aKCnyaTaLmmn crnekTpoMeTpa 3anyckalT pabouyto nporpam-
MY U BbINOJIHSOT HE MEHee [BYyX U3MEPEeHW i aHa/IMTUUYECKOrO CUrHana Hy/leBoro pacTsopa, 3aTeM COOTBET-
CTBYIOLLIEr0 rpaZlyvpoBOYHOIO pacTeopa.

PaccunTtbiBaloT rpagyMpoBOYHbIE XapakTePUCTUKN.

DNeKTPONNUT, NONyYeHHbIV No 5.6.2, BBOAAT B Nia3my 1 U3MEPSIOT MacCOBYH KOHLEHTpaLuio Meam npu
ANVHe BONHbI 324.7 HM. YCNoBUA N3MepeHnst noaomparoT B COOTBETCTBUN C UCMO/b3YEMbIM NPUOGOPOM.

MaccoByl0 KOHLEHTpaLWo Mean B pacTBOpe Haxo4sAT Mo rpagyMpoBOYHOMY rpadimky.

5.7 O6paboTka pe3ynbTaToB U3MEPEHMUIA

5.7.1 Maccosyto gonto meau (B cymme ¢ cepebpom) X, %. BbIUNCAAIOT No hopmyne

x + (12 100

X,. ()
roe T 2 — macca katofa ¢ ocagKom, T.
T — Macca HaBecKu YepHOBOW mMeaw, T;
X, — MaccoBas fons meau, HalieHHas B anekTponute. %.
5.7.2 MaccoByto gono meau, onpegeneHHyto potometrpuyeckum metogom (5.6.3). X,, %, BbluMCAAOT
no oopmysne
Yy _ m2vi100
~ V, «11000 < 2)
rae T2 — Macca Meaw, HaigeHHas no rpagynpoBOYHOMY rpachnky, Mr:
V — BMECTUMOCTb MEpHOIi kofbbl, CM3;
Y, — o06bem anukBoTbl pacTeopa, CM3;
T — Macca HaBeckv 4YepHOBOI meau, T,
1000 — KoadhhUUMEHT nepecyeTa MUIIMIPAMMOB B Fpammbl.
5.7.3 MaccoByto [0N0 Mefu, OocTaBlUeCcs B 3/1EKTPONTE, OMpPeAEsIeHHY0 aTOMHO-a6CcopPOLMOHHBIM

metogoMm (5.6.4) unu METoAOM 3MWCCUOHHOW CNEKTPOMETPUM C UHAYKTUBHO CBSi3aHHOW nna3moii (5.6.5),
X,. %, BblunCNAT MO hopmyne

m2v
1. n? 1000000 1 (3)
roe T 2 — MaccoBas KOHLEHTpauus Meau, HalfeHHasa no rpagynpoBoYHOMY rpadiviky, MKr/cm3;
V — BMECTMMOCTb MEPHOW KOnbbl, CM3:
T — Macca HaBeckvu YepHOBOI Meau, T;
1000000 — koapchmuMeHT nepecyeTa MUKPOrPpamMoB B rpaMmbl.

5.7.4 MaccoByto gonto Mmegun X2, %. BbIYNCAAIOT No hopmyne
X2=X-X 3. (©)]

roe X3 — maccosas fons cepebpa. % (cm. pasgen 9).

5.7.5 3a pesynbTar M3MepeHuii NpuHUMAlOT cpegHeapumMeTMyeckoe 3HauyeHue Tpex napaniesbHbIX
onpegeneHuii Npu ycnoBuu, YTo pasHOCTb Mexay HanboNblnM Y HaMMeHbLIUM pe3yfibTaTaMun B yCI0BUAX MO-
BTOPSEMOCTU NpU AOBEpUTENbHON BeposATHOCT P =0.95 He npeBbiaeT 3HaueHuii npeena NnoBTOPSEMOCTH:

-4NS YepHOBOW Mean mMapok MUO. MUl. MU2 — 0,10 %;

-Ana apyrux mapok — 0,15 %.

Ecnu pacxoxaeHve mexay HanbonbWM 1 HaUMEHbLUMM pe3y/ibTataMu napasnniefibHbIX onpeaeneHui
npesbIWaeT 3HayeHne npeaesna noBTopAEMOCTU, BbIMOMHAKOT NpoLeaypsbl, u3noxeHHsle BIOCT P MCO 5725-6
(moanyHKT 5.2.2.1).

5.7.6 ABGCONIOTHOE 3HAYeHWe [0MYyCKAeMOro pacxoXAeHus mexay ABYMs pesynbTatamu U3MepeHwuid,
MoslyYeHHbIMM B pasHblX nabopartopusx, He AO/MKHO MpeBbillaTh 3HaYeHUs npegena BOCMNPOU3BOAUMOCTU
P=0.20 % npw foBeputenbHON BeposTHOCcTM P = 0.95. Mpy HEBbINO/IHEHUU 3TOrO YCMOBUS MOTYT 6bITb MC-
nonb30BaHbI Npoueaypsbl, n3noxeHHole 8 FOCT P MCO 5725-6.
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6 MeToh M3MeEpPEeHnNii MaccoBO AONN CYPbMbl
6.1 O6nactb NpUMeHeHNs

B HacTosilwem pasgene yCTaHOB/EH 3KCTPaKLMOHHO-(hOTOMETPUYECKUIA MEeToA M3MepeHuli MaccoBoOiA
[0nu cypbMbl B gnanasoHe o1 0,0010 % o 0.400 %.

6.2 Tpe6oBaHWNS K NOTPELLUHOCTN U3IMEpPEHUIA

MorpeLwwHoCcTb N3MEpPEHNi i MaccoBOii 4O CypbMbl, 3HAYEHUSI NpesesoB NOBTOPSAEMOCTU U BOCMPOU3-
BOAMMOCTU A5 AOBEpPUTENbHON BEpPOSATHOCTM P = 0.95 f0/1KHbI COOTBETCTBOBAThL 3HAYEHWSIM, MPUBEAEHHBIM
B Tabnuue 1.

Ta6nuuya 1 B npoueHTax
Mpepen
[lnanasoH n3MepeHuniA MaccoBoli fonm XapakTepucTrKa norpeLLHocTy
CypbMbI M3MepeHmii = /1 NOBTOPSIEMOCTY BOCMNPOV3BOAVMOCTY
r<n *2> R
OT 0.0010 pgo 0.0030 BKtOM. 0.0007 0.0007 0.0010
CB. 0,0030 » 0.0100 » 0.0020 0.0015 0.0030
» 0.010 * 0.030 » 0.004 0.003 0,006
» 0.030 » 0.060 » 0.008 0.006 0.012
» 0.060 » 0.150 » 0.011 0.008 0.016
n 0.150 » 0.400 » 0.014 0.010 0.020

6.3 CpefacTBa M3MepeHuin, BcnomoratesibHble YCTPONCTBA, MaTtepuanbl, pacTBOpbI

Mpy BbINOMIHEHUN W3MEPEHUI MPUMEHSIOT crefylowmne cpeAcTBa W3MepeHWidi W BCnomorartesbHble
ycTpolicTea:

- cnekTpodhoToMeTp 1an oToMeTp POTOSEKTPUYECKUIA CO BCEMU MPUHAANEXHOCTAMU, obecneymBa-
WM NpoBefeHre N3MEPEHUIA Npu ANvHEe BOJHbI 0T 434 0o 450 HM. oT 590 o 608 HM 1 oT 644 0 670 HM:

- BECbl NabopaTopHble cneunanbHOro knacca TouHocTy no FOCT P 53228;

- KoN6bl MepHble 1-100-2. 1-200-2. 2-100-2. 2-1000-2 no NOCT 1770;

- Kon6bl KH-1-250-19/26 TXC no MOCT 25336;

- CTakaHbl B-1-100 TXC no NOCT 25336:

- BOpPOHKY B/1-1-100 XC no N'OCT 25336;

- pedonermartop 250-14/23 TC FOCT 25336:

- MUNETKN He HMKe 2-ro Knacca TovHocTu no FOCT 29169 n TOCT 29227;

- BOPOHKN ANnsa hunbTpoBaHusa nabopatopHble no FOCT 25336;

- CTeK/1a YacoBble.

Mpy BbINONHEHUW U3MEPEHNI NPUMEHSIIOT CeaytolMe MaTtepuanbl U pacTBOPbI:

- BOAy AvctunnuposaHHyto no NOCT 6709;

- KMcnoTy a3oTHyto no FOCT 4461, pasbaBneHHyto 3:97:

- KUCN0TY cepHyto no MOCT 4204. paszbasneHHyto 1:1,1.10 n 1:5;

- Kncnoty consiHyto no FOCT 3118. pas6asneHHyto 7:3 u 3:1,

- aMMOHUIT a30THOoKUcAbIM no FOCT 22867. pacTBOp MaccoBoi KOHUeHTpaunml50 r/am3:

- Kpuctannmyeckuii rnoneTosblii No [4]. pacTBOpP MaccoBOl KOHLEeHTpauun 6 r/am3;

- 6pMNNNaHTOBbLIN 3eNeHblli, pacTBOP MacCcoBOI koHUeHTpauun 2 r/gm3 B aTunosom cnupte: 0.5 r peak-
TuBa pacTsopsoT B 100 cmM3 cmecn 3TUI0BOTO CnvpTa C BOAOW, B COOTHOWeHUN 1:3;

- TMomo4yeBuHy no FOCT 6344. pacTBOp MaccoBoW KoHUeHTpauun 100 r/gm3;

-kapbamug no FOCT 6691, HacbiweHHbI pacTBop: 50 r kapbamuga pacTBOpPSOT NpU HarpeBaHuy B
50 cm3 BOfbl, 3aTeM pacTBOp hunbLTPYIOT;

- HaTpuii azoTUcTOKMCbIA No FOCT 4197. pacTBOpP MaccoBOi KoHUeHTpauun 100 r/gm3;

-onoso no NOCT 860;

- onoBo (Il) xnopug 2-sogHoe (0/10B0 ABYX/10pMcTOE) MO [5]. pacTBOp MaccoBoli KoHUeHTpauun 100 r/gm3
B COMIAHON kmucnoTe, pasbasneHHoi 1:1:

-Tonyon no FOCT 5789. neperHaHHbIi;

- cypbmy no NOCT 1089;

- CYpbMYy TPUOKCUA,;
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- UNbTPbl 06€340/1EHHbIE NO [2] AN aHaNOrMYHbIE:
- bymary counbtpoBasibHyto no FOCT 12026. mapok ®. ®C;
- pacTBOpbl CypbMbl U3BECTHON KOHLEHTpaLuK.

6.4 MeTog nsmepeHuii

MeTof 0CHOBaH Ha U3MEepPeHUN OMTUYECKON MIOTHOCTA KOMMJIEKCHOTO coeAnHeHns cypbmsbl (V) € dmo-
NeTOBbIM KPUCTA/I/TMYECKUM MK BPUNIMAHTOBLIM 3efieHbIM. [peABapuTesisHO CypbMy coocasfaloT ¢ MeTa-
O/I0BSIHHOWN KNCNOTOW 1 okncnsaoT cypbmy (I11) a30TUCTOKUCIbIM HATPUEM.

6.5 MoAarotoBka K BbIMO/THEHUIO M3MEpPEeHUA

6.5.1 [1na nocTpoeHus rpafynpoBOYHOro rpadivka roToBAT pacTBOPbl CypbMbl M3BECTHON KOHLEHTpaLuu.

Mpu nNpuroToBneHUn pactBopa A MaccoBOW KOHUeHTpauuu cypbMbl 0.1 mr/cm3 (U3 cypbMbl) HaBecky
cypbMbl Maccoii 0,1000 r nomMellaT B KOHUYECKYI0 KONBYy BMeCcTMMOCTbi 250 cM3 1 pacTBOPSIOT NpU Ha-
rpesaHun B 20 CM3 CepHOI KNCNOTbI. PacTBOp oxnaxaaloT, nepenmsBaioT B MEPHYH KO0y BMECTUMOCTbIO
1000 cm3, fonMBalT A0 METKM CepHoli KUCNOTON, pasbasneHHoi 1:10, 1 nepemeLLumBatoT.

Mpy npurotoBneHnn pacteopa A MacCoBOW KOHLeHTpaummn cypbmbl 0,1 Mr/cm3 (13 TpUoKCMAa CypbMbl)
HaBecKy Tpuokcuga cypbmbl Maccoin 0.1200 r nomellalT B KOHMYECKY Ko/16y BMecTuMocTbio 1000 cm3 co
wncom 1 gedpierMaTtopom 1 pacTBOPSOT Npu HarpeBaHn B 200 cM3 COMSIHOM KUCNOTbI, pa3baB/ieHHoW 7:3.
3aTem nony4yeHHbIi pacTBOp BbiNapusatoT A0 06bema oT 5 40 10 cM3, noMeLLaloT ero B MEPHYIO KONby Bme-
cTumocTbio 1000 cm3, fO/IMBaIOT 4,0 METKM CEPHOI KUCNOTOW, pasbasneHHoi 1:10. n nepemeLumBaioT.

Mpu npuroToBneHnn pacteopa b maccoBoit KoHUeHTpauun cypbmbl 0,01 mr/cm3 10 cm3 pactBopa A
nomeLLalT B MEpHY Konby BmecTuMocTbio 100 cm3, foNMBalOT A0 MEeTKM CepHON KNCNOTOW, pa3baBneH-
Holi 1:10, n nepemelLnBaOT.

6.5.2 MocTpoeHne rpafyupoBOYHOro rpadmka

B wecTb cTakaHoB BMecTuMOCTb 100 cm3 Ka3fblli nomellanT cooTBeTcTBEHHO. 0:1,0: 2,0; 4,0; 6.0 1
8.0 cm3 pacTtBopa b. npunusatoT no 10 cm3 consHoli KucnoTbl (Mam no 25 cM3 COPHON KUCNOThbI, pa3baBnieH-
Hoii 1:5) n ganee npogosnmxatoT no 6.6.3.

Mo Nony4yeHHbIM AaHHbIM CTPOSIT FPafyMpOBOYHBIA rpadduk 3aBUCUMOCTM ONTUYECKONW MAOTHOCTU pac-
TBOPa OT MaccCbl CypbMbl.

B KayecTBe pacTBopa cpaBHEHUS MPUMEHSIOT TOYON.

6.6 BbinosiHeHNEe n3MepeHunii

6.6.1 O6Lwwue TpeboBaHMA K METOAAM U3MEPEHUIA 1 TPe6GoBaHNA 6e30NacHOCTU MPW BbINOSIHEHUN U3Me-
PEHUI — B COOTBETCTBUM C pa3gesiom 4.

6.6.2 Macca HaBeckn YepHOBOV Mean, BMECTUMOCTb MEPHOI KO0NGbl, 06beM afIMKBOTLI (B 3aBUCMMOCTU
OT MaccoBOI1 A0/ CYypbMbl B YEPHOBOW Mefau) ykasaHbl B Tabnuue 2.

Tabnuuya 2

BMecTUMOCTb MepPHOIA

MaccoBas gons cypbMbl. % Macca HaBecku, r O6beM annkBoThbl, CM3
Kon6bl, cM3
Ao 0.005 Bktou. 2.0 100 20
Ce. 0,005 go 0.01 BkntoY. 1.0 100 10
» 0.01 » 0,06 » 1.0 200 10
» 0.06 » 0,30 » 1.0 500 5
» 0,3 » 04 » 0.5 500 5
6.6.3 HaBecky l4epHOBOl7I meau Maccoi B COOTBETCTBUM C Taﬁl’lVILl,eVl 2 nomMewarT B KOJ'I6y BMECTUMO-

cTbto 250 cm3, gobasnsawT 0.01 (0.02) r MeTanIMYecKoro on10Ba, NpUAnBaT 25 cM3 a30THOM KUCOThI, Ha-
KpbIBalOT KONBY YacOBbIM CTEK/IOM (M1 KPbILLKOIA) M HarpeBatoT 0 NOSIHOTO pacTBOPeHNst HaBecku. Ecnv npu
pacTBOpeHnn obpasyeTcs XeNnTblii KOPONeK cepbl, OCTATOK 06pabaTbiBatoT elle OAWMH pa3 a30THON KUCNOToM
o6bemom 0T 5 go 10 cm3.

PacTBop KUNATAT A0 yAaneHUs OKCMAO0B a3oTa, CHUMAlT CTek0 (KPbILLKy), 06MbIBAKOT ero Haz kon6oii
BOAOV 1 BbiNnapmBaloT A0 o6bema oT 540 7 cm3. 3aTem npunusaioT oT 100 4o 120 cm3ropsveid Bogpl, oT 20 Ao

10
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25 cm3pacTBopa a30THOKMC/I0ro aMMOHUS, 06aBNAIOT HEMHOTO (DUTbTPOGYMAXHON Macchl U KUNATAT B Teve-
Hue 15— 20 MuH. PactBop € 0CaZikoM OCTaBAAT B TEMNSIOM MeCTe N/UTbl B TeyeHne 2 — 2.5 u.

Mocne atoro pacTeop UNLTPYIOT Yepes hunbTp CpefHel NI0THOCTU «benas neHTa», B KOHYC KOTOPOro
B/IOXXEHO HEMHOIO (PUIbTPOOYMaXHO Macchl, U NPOMbIBAKOT KONGY M UNLTP AecATb UK NsSTHaguaTh pas
ropsyeii a3oTHOI KMCNOTON, pasbaBneHHol 3:97. ®unbTp € 0CaAKOM MomeLLaloT B Konby, B KOTOPOI MpoBO-
AWnnocb ocaxaeHve, npunnsatoT no 10 cM3 a30THOW 1 CEPHOW KACMOT, HAKPbIBAKOT KO/IGY CTEKNOM (KPbILLKONA) 1
HarpeBarwT [0 yAaneHus OKCUA0B a3oTa. 3aTeM CTeK/0 (KPbILKY) CHUMAKT, 06MbIBaKOT €ro BOAOM Haf Konboii
1 BbINapMBatOT [,0 NOSABEHUSA TYCTbIX NAapPOB CEPHOI KMCMOTbI. Ecnn pacTBop noTemHeeT, AobasnaoT 3 — 5 ka-
nesnb a30THOM KMCNOTbI U MPOLO/IKAIOT HarpeBaHvie Ao obeclBeunBaHna pacTeopa. PacTBop oxnaxaaloT, npu-
nusatoT oT 30 f,0 50 cM3 CONAHON KMCNOTbI, pa3daBneHHol 3:1, 1 NoMeLLaT B MEPHYIO K016y BMECTUMOCTbIO
B COOTBETCTBMU C Tabnumuen 2. 4oNMBalOT A0 METKM CONAHON KMCNOTON, pasbasneHHoi 3:1. n nepeMeLumBatoT.
Ecnu panbHeliwee onpegeneHne MaccoBOi [O/IM CypbMbl NPOBOAAT C MoancTbiM Kanvem (6.6.3.4). To pac-
TBOP NOMELLAIOT B MEPHYIO KOGy BMECTUMOCTbI0 200 cM3, 40/IMBAIOT [0 METKU CEPHOI KMCNOTOW, pa3baBneH-
Holi 1:5, 1 nepemeLLnBatOT.

6.6.3.1 OT6UpalT anuKBOTy pacTBopa B COOTBETCTBMM C Tabnuuein 2 n Ao6aBNAOT NO KanasaM npu
nepemMeLLnBaHUN pacTBOp ABYX/IOPUCTOr0 0/10Ba 0 oGecLBeumBaHusi pacTsopa. Ecnn ncxopHblli pacteop
6ecuBeTHbIN, 06aBNAT 2 — 3 Kanau pacTeopa ByX/10pUCToro onosa. Mo ncreyeHmn 1— 2 MUH npunnsatoT
1 cm3 pacTBopa a30TUCTOKUC/IONO HATPUA 1 OCTaBAAIOT B TeyeHne 5 — 7 MuH. 3atem npunmsatoT 1 cm3 pac-
TBOpa MOYEBVHbI, NepemMelunBaloT 1 gobasnaiot oT 20 o 30 cm3 BoAbI.

Ecnu cooTHOLWeEHMe 30/10TO:CypbMa B YepHOBOI Meau cocTaBnsieT meHee 1:4, TO cypbMy OnpeaensioT ¢
Kpuctannnyeckum nonetosbiM: ecniv 6onee 1:4 — ¢ 6pMNANaHTOBbLIM 3eneHbIM. [lonyckaeTcs onpeAenexHne
C ioAnCTbLIM Kannuem B cepHoknciom pacteope (6.6.3.4).

6.6.3.2 OnpepfeneHne Macchbl CypbMbl C KpUCTaN/IMYECKM (DUOMETOBbIM

PacTtBop, nmony4yeHHbId Mo 6.6.3.1, nepeHOCAT B AeNNTENbHYI0 BOPOHKY BMecTUMOCTbio 100 cm3 u pas-
6aBnAOT BoLOW A0 65 cm3. K pacTBopy npu nepemelwnBaHun aobasnsot 0.5 cM3 pacTBopa kpuctanimye-
ckoro dmonetosoro. 30 cM3 To/lyona W aKCTparnpyloT B TedeHne 1 MuH. ToNyonbHbIA CNOR OTAENAT U No
ncrevyeHnn 15— 20 MUH M3MEPSAIOT ONTUYECKYHO N/IOTHOCTb 3KCTPakTa Npu AsnHe BosHbI 0T 590 0 608 HM B
KloBeTe TOMLMHOW nornowatollero cBet ¢ios 10 mMm. B KauyecTBe pacTBopa cpaBHEHUS| NPUMEHSIIOT TO/YOs.

Maccy cypbMbl B MUIIMTPAMMax yCTaHaB/IMBalOT Mo rpafyvpoBOYHOMY rpadimky.

6.6.3.3 OnpegeneHve Macchbl CypbMbl C GPUININAHTOBBLIM 3€/1EeHbIM

PacTBOp, nosyyeHHblt No 6.6.3.1. NepeHOCAT B AeNUTE/IbHYI0 BOPOHKY BMecTuMocTbio 100 cm3, go-
6aBnsA0T 10 cM3 cONsAHON KncnoTsl, Boabl A0 o6bema oT 50 o 60 cm3. 2 cm3 pacTBOopa GPWUIIMAHTOBONO
3eneHoro. 10 cm3 cepHoli KucnoThl, pa3basneHHon 1:1. 20 cm3 ToNyona u aKCTParupyoT B TeyeHne 1 MuH.
TONyosnbHbIA CNON OTAENAT 1 N0 UcTeYeHnn oT 15 Ao 20 MUH U3MEPSOT ero ONTUYECKYK NAOTHOCTL Npu
ANvHe BOMHbI 0T 644 n0 670 HM (B 3aBUCUMOCTM OT Tuna npubopa) B KIOBETE TOJILLMHON NOroLLaLLero cBeT
cnosa 10 mm. B kayecTBe pacTBopa CpaBHEHUSA MPUMEHSIOT TOMYO .

Maccy cypbMbl onpeAensoT no rpagynpoBoYHOMY rpadinky.

6.6.3.4 OnpeneneHne Macchbl CypbMbl C MOAUCTLIM Kasiem

M3 mepHoli Konbbl BMecTMOCTbi0 200 cM3 (CEPHOKMCbIA pacTBOp) OTOMpatoT aimkBoTy 25 cM3 1 nome-
LLaKT ee B MEPHYIO KOMIBy BMecTuMoCTbio 50 cm3, npunmBatoT 2 cm3pacTBopa TMOMOoYeBUHbI. 5 cM3 pacTBopa
foancToro kanusa v JONMBaoT A0 METKM CEPHOI KUCNOTON, pasbaBneHHol 1:5. PactBop nepemeluvsatoT. 3me-
PAIOT ONTUYECKYIO NIOTHOCTb NPU ANMHE BOMHbI OT 434 A0 450 HM (B 3aBMCUMMOCTYM OT TUnNa npuéopa) B KloBeTe
TO/ILLMHOI nornowatowero ceeT cnos 30 MM. PacTBOPOM CPaBHEHUSI CNYXUT PacTBOP KOHTPOJILHOTO OMbITa.

Maccy cypbMbl onpeAensaoT no rpagyupoBo4HOMY rpadmky.

6.7 O6paboTka pe3ynbTaToB N3MEPEHUI

6.7.1 MaccoByto oo cypbMbl X. %, BbIYUCASAIOT N0 hopmyne

/n, V100 ©)
X =UT16m6 1
roe T, macca CypbMbl, HalijeHHasa no rpagynpoBOYHOMY rpaduky, mr,
\% BMECTMMOCTb MEPHOI KoMbbl, CM3;
06bEM anunkBOTbI pacTeopa, cM3:
T macca HaBeckv YepHOBOW meau, T,
1000 KO3hhUMEHT NepecyeTa MUAIUTPAMMOB B FpaMMbl.
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6.7.2 3a pe3ynbTaT U3MepeHuii NpUHUMatOT cpeHeaputMeTnYeckoe 3HaueHve AByX napasinesbHbiX onpe-
JeneHvin nNpyu ycnoeuu, 4To abCconioTHasA pasHOCTb MeXAy HUMW B YCMOBUSIX NOBTOPSAEMOCTV He NpeBbiaeT
3HauveHuin (Npu foBepuTeNnbHOW BeposATHOCTU P = 0.95) npegena NoBTOPAEMOCTU I. NpuBefAeHHbIX B Tabnvue 1.

Ecnu pacxoxgeHue mexay pesynbTaTaMy napainefibHbiX onpefeneHunii npesbllaeT 3HauyeHne npege-
na NoBTOPSAEMOCTH, BbIMOMHAT npouenypbl, n3noxeHHsle B FOCT P NCO 5725-6 (noanyHKT 5.2.2.1).

6.7.3 PacxoxgeHns mexay pesynbTaTtaMmu U3MepeHuii, Nosly4eHHbIMU B ABYX 1abopaTopusix, He AO/MKHbI
npeBbIlaTh 3HaYeHNii npeAena BOCNPOU3BOAMMOCTU, NPUBELEHHbIX B Tabnuue 1. B 3Tom cnyyae 3a OKoHYa-
TeNbHbI pe3ynbTaT MOXET OblTb NMPUHATO KX cpeaHeapudmeTnyeckoe 3HayeHve. MNpu HeBbINONHEHNN 3TOTO
YCNOBUS MOTYT GbITb UCMOMb30BaHbI NpoLeaypbl, M3noxeHHble B FTOCT P NCO 5725-6.

7 MeTon nsMmepeHuii MaccoBOW 40N BUCMYTa

7.1 O6nactb NpUMeHeHNs

B HacTosileM pasgene ycTaHoBMEH (hOTOMETPUUECKU A METO U3MEPEHUIT MacCcoBOl [0 BUCMYyTa B
pmanasoHe ot 0.0002 % go 0.060 %.

7.2 TpeboBaHMS K NOrPELUHOCTN U3MEPEHWIA

MorpewHocTb M3MepeHnii MaccoBoi 40NN BUCMYTA, 3HAYEHUSI NPeaesioB NOBTOPSEMOCTU U BOCNPOU3-
BOAVMMOCTU A5 AOBEPUTENbHOW BeposTHOCTM P = 0.95 A0/1XHbI COOTBETCTBOBATL 3HAYEHWSM, NPUBELEHHbBIM
B Tabnuue 3.

Ta6nuya3l B npoueHTax
[lnanasoH n3mepeHnii MaccoBoi XapakTepucTuka norpewHocTi Mpeaen
Aonn Bucmyra usmepenmii i J1 nooTopsicMocTn 1 (n =2) BocnpoussogumocTn R
Ot 0.0002 po 0.0005 BktOY. 0,0001 0.0001 0.0002
Cs. 0.0005 » 0.0010 * 0.0003 0.0002 0.0004
» 0.0010 » 0.0030 B 0,0006 0.0004 0.0008
» 0.0030 * 0.0050 B 0,0007 0.0006 0.0010
» 0.005 » 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 CpepacTtBa U3MepeHuii, BcnomoraTesibHble YCTPOCTBA, MaTepuasbl, pacTBopbl

Mpn BbINOHEHUW W3MEPEHUI NPUMEHAKT crefylowmne cpefcTsa W3MEpPeHuid 1 BcnoMoraTesibHble
ycTpolicTea:

- cnekTpodoTOMETP UK hoToMeTp hOTOINEKTPUYECKUIA CO BCEMU NPUHAANEXHOCTAMM, 06ecneymnBao-
e NpoBefeHVe N3MEPEHUIA NMpU ANvHe BOJHbI OT 434 o 450 HM:

- BECbl labopaTopHble cneunanbHOro knacca TouHocTn no MOCT P 53228:

- KONn6bl MepHble 1-200-2, 2-1000-2 no MOCT 1770;

- kon6bl KH-2-25-19/26 TXC. KH-2-200-19/26 TXC. Kun-2-250-19/26 TXC no NOCT 25336;

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

- MUNETKM He HUXe 2-ro Kacca TovHocTy no FOCT 29169 n NOCT 29227:

- BOPOHKM ANs hunbTpoBaHus nabopaTtopHbie no FOCT 25336;

- CTek/1a Yyacosble.

Mpwn BbINONHEHUW U3MEPEeHUI NPUMEHSAIOT cnegylowme MaTepuasbl U pacTBOpbI:

- BOAy AucTtunnuposaHHyto no NOCT 6709;

- KMCNOTy a30THyto no FOCT 4461, pasbaBneHHyto 1:99;

- KMcnoty cepHyto no FOCT 4204. pas6asneHHyto 1:1.1:3,1:9, 5:95,

- KUCNoTy consHyto no FOCT 3118. pa3basneHHyto 1:1, 5:95. 1:5. 1.9;

- KNCNOTY BUHHY no FOCT 5817. pacTBop MaccoBoli koHUeHTpauun 200 r/gm3;

- aMMuak BoaHbIi no TOCT 3760. pas6asneHHblii 1:99;
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- K1cnoTy ackopbrHoByto no (6], pacTBop MaccoBoli KoHLUeHTpauumn 50 r/am3;

- TMomoueBuHy no FOCT 6344. pacTBOp MaccoBoli koHUeHTpauun 100 r/gm3;

- kanuii iiogucTblid no FOCT 4232. pacTBOp MaccoBoli koHUeHTpauun 200 r/gm3;

- onoB.o (Il) xnopug 2-s8ogHoe (0/10BO ABYX/10PUCTOE) NO [5]. pacTBOP MaccoBoli KoHUeHTpauum 200 r/gm3
B COMIAHON kmcnoTe, pasbasBneHHon 1:1;

-xene3o (lll) xnopug 6-BogHbli no TOCT 4147. pacTBOp MaccoBoi koHUeHTpauun 10 r/gm3 B pacTBope
CONSIHOW KMCNOTbl MONAAPHOW KOHLUeHTpaummn 0.2 Monb/am3:

-BucmyT (Ill) a3oTHokucnblli 5-BoaHbI no FOCT 4110;

- ceneH no NOCT 10298;

- puNbTPbI 06€e330/1€eHrble NO (2) UK aHaNOTNYHbIE;

- 6ymary punbTpoBasibHyto no FOCT 12026, mapok ®. dC.

- pacTBOPbI BUCMYTa U3BECTHOI KOHLEeHTpauuu.

7.4 MeTog, nsmepeHuii

MeTof, OCHOBaH Ha U3MEPEeHUM ONTUYECKONA NNOTHOCTM OKPALIEHHOro MOAMAHOTO KOMM/eKca BUCMYTa,
06pa3oBaHHOro B CEPHOKMC/IOM UM COJIHOKIUC/IOM PAcTBOPE Moc/ie NpeABapuTe/lb.HOro OTAeNeHUs BUCMYTa
COOCaX/EHNEM Ha TMAPOKCUAE Xenesa.

7.5 MoparotoBka K BbINO/THEHUIO M3MEPEHWUIA

7.5.1 Ins NnoCTpOeHMs rpagynpoBOYHOro rpadinka rotToBAT PacTBOpbl BUCMYyTa U3BECTHOWM KOHLEHTpaLuu.

Mpy NpuroToBneHNM pactTBopa A MaccoBOW KoHUeHTpauun BucmyTa 0.1 mr/cm3 HaBecky BUCMyTa Mac-
coli 0.1000 r nomeLLaloT B cTakaH BMecTumMocTbio 100 cM3, pacTBOPSAOT Npu HarpeBaHun B o6beme oT 10 go
15 cm3a30THOI KMCNOThbI 1 BbiNapuBatoT Ao 06bema oT 2 A0 3 cm3. 3atem gobasnsaT oT 50 go 60 cm3cepHoii
KUCNOTbI, pasbaBnieHHoNn 1:9 (unn 65 cM3 a30THOI KUCNOTbI), NEPEHOCAT NOTYYEHHbI pacTBOpP B MEPHYIO KO-
6y BMecTumocTblo 1000 cM3, ,oNnBaKOT 40 METKU CEPHOI KMCNOTOM, pa3basnieHHo 1:9 (unu Bogol B cnyyae
NPUMEHEHUs a30THOI KNCNOTbI), U NepeMeLlBatoT.

Mpu npurotoBneHun pacTeopa b maccoBoil koHueHTpauun BucmyTta 0,01 mr/cm3 20 cm3 pactBopa A
nomeLlalT B MEPHYI0 KOonby BMecTUMOCTbio 200 cm3, fONMBAIOT 40 METKWN CepHOW KUCMOTOW, pa3baBneHHol
5:95 nnu 1:5 (nnu npunusatoT oT 2 0 3 CM3 a30THOW KNCNOTbI), [ONNBAIOT A0 METKM BOAON 1 NepeMeLlnBaroT.

PacTBop npurogeH Ana NnpuMeHeHns B TeyeHmne 5 u.

7.5.2 MocTpoeHue rpagynpoBoYHOro rpaduka Ansa onpegeneHns maccoBoli [ONM BUCMYyTa B
CEepPHOKNCIOM pacTBopo

B wecTb cTakaHOB BMeCTUMOCTbI0 100 cM3 kaxablii nomellatoT cootBeTcTBeHHO: 0; 0.5:1.0; 3.0; 5.0 n
7.0 cm3pacTtBopa b. PacTBopbl BbinapuBatT gocyxa, A06aBnsoT no 2.2 cM3 CEpHOW KMCNOThI, pa3baBieHHo
1:3. HarpeBaloT A0 KMMEHUS, OXNaXAA0T U NePeHOCAT B KO/I6bl BMECTUMOCTbIO 25 cM3 1 flanee npogosmKatoT
no 7.6.2.1.

Mo nony4YyeHHbIM JaHHbIM CTPOAT rPafyMpoOBOYHbLIA rpachuk 3aBUCMMOCTU ONTUYECKOW NAOTHOCTU OT
Macchbl BUCMYyTa.

PacTBopoM cpaBHEHUA CNYXUT PacTBOP KOHTPOJILHOIO OfbITa.

7.5.3 MNocTpoeHne rpagynmpoBOYHOro rpaduka Ana onpefenieHns MaccoBoi J0NW BUCMYyTa B
COJIAHOKMC/IOM pacTeBope

B wecTb KOHNYECKMX KONG BMECTUMOCTbI0 250 cM3 kaxkaas nomellatoT cooTBeTcTBeHHO: 0; 1.0:2.0; 3.0:4.0
1 5.0 cm3 pacteopa b. npunueatoT no 5 cm3 a30THOM KMCNOTbI, Mo 20 cM3 COMSAHOI KUCMOThI U BbiNapueaT npu
HarpeBaHun [0 o6bema oT 3 4o 5 cm3. MNpunmeatot ot 100 o 150 cm3 BoAb! 1 ganee nNpofo/mxatoT no 7.6.2.2.

Mo Nony4YeHHbIM AaHHbIM CTPOAT rPasyMpOBOYHbIA rpachmk 3aBUCMMOCTM ONTUYECKOM MIOTHOCTU pac-
TBOpa OT Maccbl BUCMYTA.

PacTBopom cpaBHEHWUSI CNYXUT PacTBOP KOHTPOJILHOIO OnbITa.

7.6 BbinoNHEHNE N3MepeHunit

7.6.1 O6Lme Tpe6oBaHUs K METOAAM U3MEpPeHuit 1 Tpe6oBaHNA 6e30MacHOCTM MPU BbINOHEHUW M3Me-
peHuli — B COOTBETCTBUW C pasfeniom 4.

7.6.2 HaBecky yepHoBoOi Meau maccoii ot 0,5 40 5.0 r (B 3aBUCUMOCTM OT MacCoBOW 40NN BUCMYTA) No-
MeLLalT B KOHAYECKYI0 KONy BMeCTUMOCTbI0 250 cm3, npununsatoT oT 10 4o 15 cM3 a30THO KUCNOTbI, HaKpbl-
BalOT KOOy 4acoBbIM CTEK/IOM (MW KPbILLIKOWN) 1 OCTaBNAT 6e3 HarpeBaHusa A0 NpekpalleHns BblAeneHus
okcnaoB azota. CTekNo (KpbILLKy) CHUMAIOT, 06MbIBalOT €ro Haj, konboi Bogoii, npunmeaT oT 20 go 25 cm3
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COMIIHOM KNCNOTbI U NPOAO/KAOT PacCTBOPEHNE HABECKM NPU HarpeBaHun. PacTBOp BbinapuBatoT [0 06bema
oT 3 go 5 cm3. MpunusaT oT 25 o 30 cM3 BoAbl U. €Cv NPUCYTCTBYET HEPACTBOPMMbIA OCTATOK, PacTBOp
MNbTPYIOT Yepes NAOTHbLIN UILTP «CUHAA IEHTa» 1 NPOMbIBAIOT OCTATOK OT TpeX A0 NATH pa3 a3oTHOI Knc-
noToli. pasbaBneHHolt 1:99. dunbTp ¢ ocTaTkoM OTOpAachIBatoT.

dunbTpart AoBOAAT BOAOK A0 06bema oT 100 go 150 cm3 npunmeatoT 5 cm3 pacTBOpa TPEXX/TIOPUCTOro
Xenesa, HarpesaloT pacTBop A0 TemnepaTypbl oT 60 ®C go 70 eC n npunvsaloT pacTBOpP amMMuaka B TakoM
KonmyecTBe, 4TOObI BCA MeAb NepeLuna B aMMmnaYdHblii KoMnaeke n nocne atoro ewe 10 cm3. OcTaBnawT pac-
TBOpP C OCajiKoOM B TEN/IOM MecTe B TeyeHne 10 — 15 MuH 0 koarynauuu ocajka.

PacTBOp ¢ ocagkom hunbTpyloT yepes puabTp cpedHeit NN0THOCTU «benas neHTa» v NPOMbIBalOT oca-
[OK OT Tpex A0 NATU pa3 ropsyM aMMumakoMm, pasbasnieHHbIM 1:99.

CMbIBalOT 0cafiok ¢ unbTpa cTpyeli BoAbl B kK0Nby, B KOTOPOW MPOBOAUAN OCaXAeHWe, 1 pacTBOPAIOT
ero B o6beme oT 15 go 20 cM3 ropsiueil CONsAHON KMcnoTbl, pa3basneHHol 1:1. lonnBatoT B huibTpaT BOAbI
[0 o6bema oT 100 o 150 cM3 1 NOBTOPSAIOT OCaXAEHNe TMAPOKCHaa Xene3a aMM1Uakom.

Mpu maccosoli fone BucmyTta 6onee 0.01 % pacTBOp nNocne PacTBOPEHWS HABECKW MOMELLaloT B Mep-
HYt0 K0N16y BMeCTUMOCTbI0 200 cM3, foNvBalOT BOAOW [0 METKMU, NepeMeLlunBatoT n oTomparT Agna ganbHew-
Lero usmepexns annkeoty o6vemom ot 10 o 20 cm3, ocaxgaloT rMApoKCUa Xxenesa B a/iMkBOTe pactsopa.

Ocafok rmapokcuga xenesa, nosyvyeHHbli Nocae NOBTOPHOTO OCaXAeHWs, pacTBOPAOT B 06beme OT
15 po 20 cm3 ropsaveli CONAHON KUCNOTbl, pa3baBneHHoi 1:1. 3aTem npombiBalOT UNLTP ABa UK TpU pasa
ropsiuein Bofoi.

[Mocne 3Toro NPoBOAAT OTAENEeHNe cenieHa U Tennypa. Pactsop HarpeBaloT Ao Temnepartypbl oT 40 °C
80 50 “C n fo6aBnaioT No Kanasm pacTsop ABYX/I0PUCTOro 0/10Ba 0 NOTEMHEHUs pacTeopa U ewe 1cm3. [lo-
6aB/IAOT HEMHOIO (PUNBLTPOGYMaXKHON Macchl, HarpeBatoT A0 KUNEHUS U OCTaB/AOT B TeyeHne 10 — 15 MuH.
3atem ocafok unbTPYT Ha NAOTHbIV UNLTP «CUHAS NIeHTa», B KOHYC KOTOPOrO B/IOXXEHO HEMHOTO hnb-
TPOBYMaXHOIM MaccChl, 1 NPOMbIBAIOT ABa WKW TPW pasa ropsyein BoAoi. PunbTp ¢ ocagkom oT6pachiBatoT.
O61beM chunbTpata He gomkeH npesbiwatb 30 (35) cm3.

[anee onpegeneHne MaccoBoVi 40NN BUCMYTa NPOBOAAT ABYMS cnocobamu:

a) onpegenieHe MaccoBoi A0/ BUCMYTa B CEPHOKMC/IOM pacTBope

®unbTpart, NOMyYeHHbI No 7.6.2. BbinapuBaloT Ha BOAAHOW GaHe [0 BnaxHbIX coneit. K octaTky npu-
nmBaloT 2.2 cM3 CEepHO KMCNOTbI, pa3baBneHHol 1:3. HarpeBalT [0 pacTBOPEHWUA OcTaTka, OxiaxgatT, f0-
6aBnal0T 5 cM3 pacTBOpa BUHHON KMUC/OTbI U MEPEHOCAT pacTBOP B MEPHYIO KOnby BMeCTUMOCTbi0 25 cm3.
B kon6y npunusatT 1 cm3 loguctoro kanusi. 1 cm3 pactBopa TMOMOYEBUHbLI 1 NMPOBEPSAOT Ha OTCYTCTBUE
CBO6OJHOrO oAa C NOMOLLbIO MofKpaxmanbHol 6ymarn. Ecnn 6ymara n3meHuT CBOW LBET, TO NpUANBAlOT
ewe ot 1 4o 2 cm3 pacTBopa TMOMOYEBKHbI. O6bem pacTeBopa [OBOAAT BOLONM A0 METKA U MO UCTEYEHUW OT
10 o 15 MUH M3MepPSAIOT ONTUYECKYHO NAOTHOCTb NPU ANUHE BOJHbI OT 434 10 450 HM (B 3aBMCUMOCTM OT TUNa
npubopa) B kioBeTe TOMLMHOW nornowawLwero ceet o 50 Mm. PacTBOpoM cpaBHEHUSI CMYXWUT pacTBop
KOHTPOJ/IbHOTO OnbITa:

6) onpefeneHne MaccoBoli 40N BUCMYTa B CO/ISHOKUC/IOM pacTBope

K chunbtpaty, nonyyeHHomy no 7.6.2. no6aBnsAwT 4 cM3 pacTBopa BUHHON KMCIoThl, 5 cM3 pacTBopa
noguctoro kanus, ot 1 go 1.5 cm3 pacTBopa ackopbUHOBOI KUCOTbI, MEPEeHOCAT pacTBOpP B MEPHY Konby
BMecTMMOCTbio 50 cm3 1 fonuBatoT BoLoW [0 MeTkM. Mo uctedeHnm ot 10 0 15 MUH U3MEPSAIOT ONTUYECKYHD
NAOTHOCTL NO 7.6.2.1.

7.7 O6paboTka pe3ynbTaToB U3MepeHunii

7.7.1 Maccosyto gonto sucmyTa X. %. BbIUUCASIOT Mo hopmyne

m,v100
X “ V,rmou6 ’ 6)
rae T, —  Macca BUCMYTa, HalijeHHas no rpagympoBOYHOMY rpaduky, Mmr;

V —  BMECTUMOCTb MEpHOIi KoNbbl, CM3;

V, — 06bem anukBoTbl pacTBopa, CM3;

T —  Macca HaBeCku YepHOBOWN Meaw, T;

1000 —  KoadhhMuMeEHT nepecyeTa MUAIUIPAMMOB B rpammbl.
7.7.2 3a pe3ynbTar UsMepeHuii NpUHMMAlOT cpefHeapudmeTnyeckoe 3HaueHne AByX napasniefbHbix onpe-

LeneHnii npu ycnoBun, YTo abCosOTHAsA PasHOCTb MEXAY HUMU B YC/IOBMSIX MOBTOPSIEMOCTU HE MpeBbiaeT
3HaueHuii (Npy AoBepuUTeNbLHO BepoAaTHOCTU P = 0,95) npesiena NoBTOPSIEMOCTY I. NPUBEAEHHbIX B Tabnuue 3.
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Ecnu pacxoxgeHne mMexay pesynbTaTamu napannesbHbix onpefeneHunii NnpeBbllLlaeT 3HaYeHne npege-
na NnoBTOPSAEMOCTH, BbINOMHSAT npoueaypbl, n3noxeHHole B FOCT P NCO 5725-6 {noanyHKT 5.2.2.1).

7.7.3 PacxoxgeHns mexay pesynbtataMmn U3MepeHuid, NolyYeHHbIMY B ABYX 1ab60paTopusx, He fOKHbI
npeBbIWaTh 3HAYeHWiA Npejena BOCMPOM3BOAMMOCTY, NPUBELEHHbIX B Tabnuue 3. B 3Tom cnyyae 3a OKoHYa-
TeNbHbIl pe3ynbTar MOXeT ObiTb NMPUHATO X cpefHeapudMeTnyeckoe 3HauyeHue. Mpu HeBbINOMHEHUN 3TOrO
yCNOBUSA MOTYT 6bITb UCMO/Ib30BaHbI NpoLeaypbl, n3noxeHHsle B FTOCT P NCO 5725-6.

8 MeToAbl M3MEPEHUA MACCOBOI A0/IN HUKENSA

8.1 O6nacTb NPUMEHEHUSA

B HacTosiwieM paspene yCTaHOB/NEHbl MeToAbl M3MepeHWii MaccoBoOi J0NWM HUKens:: hoTomeTpuue-
ckuini — B gnanasoHe ot 0.010 % o 1.20 %. aToMHO-a6Ccop6LUMNOHHbIN — B gnanasoHe ot 0.010 % po 3.00 %.

8.2 TpeboBaHMs K NOTPELIHOCTN U3MEPEHU

MorpeLHoCTb U3MEPEHNIT MACCOBOI AONM HUKENS, 3HAYEHNSA NpesesioB NOBTOPSEMOCTM 1 BOCNPOU3BO-
AVMMOCTY ANA [oBepUTebHON BeposiTHOCTU P = 0.95 f0/XHbI COOTBETCTBOBATH 3HAYEHUSAM, NPUBEAEHHBIM B
Tabnuue 4.

8.3 doTomMeTpuyeckuini metopg,

8.3.1 CpopcTtea U3MepeHunit, BcnomoraTe/ibHble YCTPONCTBA, Marepuarsbl, pacTBopbl

Mpy BbINOSIHEHWU WM3MEPEHUI MPUMEHSIIOT crefylolmne cpeAcTBa W3MepeHuii U BCnomorartesbHble
ycTpoiicTBa:

- YCTaHOBKY /151 3/1eKTPONn3a, obecneyvBaloLLyio NpoBefeHne 3/1eKTpon3a npy nepemeLumsaHnm npu
NIOTHOCTW TOKa OT 1 40 4 A 1 HanpsxeHun ot 2 fo 2.5 B.

- 3/1eKTpOAbl U3 NaTUHbI ceTyaTble unnnHapuyeckue no FOCT 6563;

- WKag cywmnnbHbIi nabopaTopHbI C TEpMOPEerynsTopoM, o6ecrneunsarnoLmii TemnepaTypy Harpesa fo

250 eC;
Tab6nuuya 4 B npoueHTax
Mpepen
[lnana3oH usmMepeHunii MmaccoBoii XapaKkTepucTuka norpewHocTmn
[ONN HUKens usmepennii £ nOBTrD{T*e;)OCTM socnpoussogumocTi R
Ot 0.010 o 0.030 Bk/tOu. 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 » 0.60 » 0.06 0.04 0.08
a 060 x 150 » 0.08 0.06 0.12
» 150 » 3.00 » 0.21 0.15 0.30

- cnekTpochoToMeTp unm hotoMeTp POTOINEKTPUYECKNI CO BCEMU NMPUHAANIEXHOCTSIMU, 06ecneynBato-
LWWiA NpoBefeHne N3MEPEHUA Npu AnnHe BOHbI OT 440 fo 450 Hw;

- neyb My(pesnbHY ¢ TemMnepaTtypoii Harpesa fo 1000 °C;

- N/INTY 3/1EKTPUYECKYIO C 3aKPbITbIM HarpeBaTe/ibHbIM 3/1IEMEHTOM, 06ecneyrBaloLLyio TemnepaTypy Ha-
rpesa Ao 350 5C:

- BeCbl NabopaTopHble cneunansHOro knacca TodHocTy no FOCT P 53228;

- T1rnn dapdoposble no FOCT 9147,

- cTakaHbl B-1-200 TXC. B-1-250 TXC no NOCT 25336;

-KON6bl 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:

- MUNETKN He HWXe 2-1o kKnacca ToyHoctn no FOCT 29169 n FOCT 29227,

- CTekKNa 4yacosble;

- Kon6bl KH-2-250-19/26 TXC no MOCT 25336;
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- BOPOHKN Ans chunbTpoBaHusa nabopatopHble no MOCT 25336.

Mpwn BbINONHEHNW U3MePeHWi NPUMEHSAIDT cnegylowme MaTepuasbl U pacTBOpbI:

- BOAy AguctunnuposaHHyto no NOCT 6709;

- KMcnoTy asoTHyto no NOCT 4461, pa3basneHHyto 2:1; 1:1;

- KMcnoTy cepHyto no FOCT 4204, pa3basneHHyto 1:1;

- KNCNOTY consiHyto no FOCT 3118;

- KJIMA-HATPUIA BUHHOKNC/TbIA 4-BOAHbIN (cerHeTtoBa cosib) no FOCT 5845, pacTBOp MacCOBOW KOHLEH-
Tpauun 200 r/gm3;

-HaTpua rugpokcug (Hatpms rmgpookuck) no FOCT 4328, pacTBopbl MacCoBbIX KOHLeHTpauuid 50. 100
n 200 r/gms3;

- HaTpuit yrnekucnblii no FOCT 83, HacbILWEHHbI pacTBop;

- aMMOHUI HagcepHokucblid no FTOCT 20478, pacTBOp MaccoBoii koHueHTpauumn 30 r/gm3;

- Mog no FOCT 4159, pacTBop B 3TW/I0OBOM CMMPTE MaccoBOi koHUeHTpauun 10 r/gm3;

- pumeTunranokcum no FOCT 5828. pacTBop MaccoBoil KoHUeHTpauun 10 r/gm3 B pacTBope rugpokcuaa
HaTpMsa MaccoBoi KoHLeHTpauumn 50 r/gm3unu pacTBop MaccoBoii KoHUeHTpaumm 80 r/am3 B 3TUN0BOM CnvpTe;

- KNCNOTY NMMOHHYt0 no MOCT 3652. pacTBop MaccoBoii KoHueHTpauum 500 r/gm3;

- Hukenb (Il) cepHokmcnbIi 7-BoaHbIN no FTOCT 4465;

- HUKesnb no FOCT 849:

- CMeCb COMISHOM 1 a30THOW kucnot 3:1;

- UNbTPbl 06€330M1EHHBIO NO [2] UK aHaNOTMYHbIE;

- 6ymary dunbTpoBasibHyto no FOCT 12026. mapok ®. dC;

- pacTBOpb! HAKENS U3BECTHOW KOHLeHTpaLuu.

8.3.2 MeTopg n3mepeHui

MeToz, OCHOBaH Ha U3MEPEeHNN ONTUYECKON MIOTHOCTY OKPALLEHHOro COeAMHEHUSI HUKENA ¢ AUMeTu-
rIMOKCMMOM. 06pa30BaHHOrO B LLE/I0YHON cpeae B MPUCYTCTBUN OKUC/TMTENS — HaACEePHOKUCIOr0 aMMOHUS.

8.3.3 MNoAroToBKa K BbINOMTHEHUO N3MEpeHunii

8.3.3.1 [1151 NOCTPOEHMSA rpafyMpoOBOYHOr0 rpadiuka roToBAT PacTBOPbl HAKENS U3BECTHOM KOHLEHTpaL .

Mpn npurotToBneHWM pacTBopa A MaccoBOW KoHUeHTpauun Hukens 0,1 mr/cm3 n3 HUKeNs HaBecKy Hu-
kens maccoi 0.1000 r nomeLlalT B cTakaH BMecTumMocTblo 200 cm3, npunvBatoT 10 cM3 a30THOI KUCIOTHI,
pa36asnieHHoi 2:1. HarpeBatoT A0 nosyyeHns obbema oT 2 o 3 cm3. OxnaxgatoT, npunvsatoT 10 cM3 cepHoli
KMCNOTbl, pa3baBneHHoin 1:1, n HarpeBalT A0 BblAeNEHNA NapoB CEpPHON kMcnoTbl. CHOBa oxnaxaatoT, npu-
nmeatoT 10 cM3BOAbI M MOBTOPSIIOT BbiNapuBaHue 4,0 NapoB CEPHON KMCMOThI. MNocne oxnaxaeHus npunveatoT
oT 100 o 120 cm3 Bofpl, HarpesatT [0 pacTBOPEHUS COoMell, NepeHoCAT PacTBOP B MEPHYIO KONby BMeCTH-
MocTbio 1000 cM3, 40NIMBAIOT BOLOW A0 METKM U NEPEMELLINBALOT.

Mpy npuroToBNEeHUN pacTBopa A MaccoBOi KOHUeHTpauun Hukens 0,1 mMr/cM3 13 CepHOKMCNOro HYKeNns
HaBeCKy CEPHOKMCIOro H1kens maccoi 0.4784 r nomewaioT B MepHYHo konby BMmectumocTbio 1000 cm3, npu-
nuBatoT oT 100 go 200 cm3 Bogapl, 1 cM3 cepHOlA KUCNOTbI, ONMBAIOT BOLOV A0 METKU Y NEepeMeLLnBatoT.

Mpu npuroToBneHun pacteopa b maccoBoit koHUeHTpauun Hukens 0,01 mr/cm3 10 cm3 pactBopa A no-
MeLLalT B MEPHYI0 KOonby BMecTumMocTbio 100 cm3, foNnBaloT BOAOW 40 METKM U NepeMeLlnBatoT.

Mpw npurotoBneHnn pacteopa B maccoBoii koHueHTpaummn Hukens 0.001 mr/cm3 10 cm3 pacteopa b no-
MeLLalT B MepHYo Konby BMecTumocTbio 100 cm3, foNnBatoT BOAOW A0 METKM U NEPEMELLMBAIOT.

8.3.3.2 NMocTpoeHune rpagyvpoBOYHOro rpaduka

B wecTb MepHbIX K016 BMecTUmMocTbio 50 nam 25 cm3 kaxgas nomewaroT cooTBeTcTBeHHo: 0: 1,0: 3,0;
5.0; 8,0 n 10.0 cm3 pacteopa b. Ec/in Hukens B usamepsieMomMm pactsope meHee 0,01 mr. TO A1 NOCTPOEHUsA
rpagyvipoBOYHOrO rpadmka ncnonb3yT pacTeop B. B Konbbl nocnefoBaTeibHO NPUANBAOT PacTBOPbI peak-
TMBOB, NepeyncsieHHble B 8.3.4.2, 1 M3MEPAOT ONTUYECKYIO MIOTHOCTL pacTeopa.

Mo nony4yeHHbIM AaHHbIM CTPOSIT rPafyMpPOBOYHbLIA rpadhuk 3aBUCMMOCTM OMTUYECKOW MAOTHOCTU OT
Macchbl HUKens.

B kauecTBe pacTBopa CpaBHEHWUSI MPUMEHSAIOT PACTBOP KOHTPOJ/ILHOTIO OMbITa.

8.3.4 BbINNONTHOHNO M3MEpPEHWUIA

8.3.4.1 O6wume TpeboBaHMA K MeTogaM U3MepeHuii n TpeboBaHns 6e30NacHOCTU NPU BbIMOJIHEHUN U3-
MepEeHWin — B COOTBETCTBUM C pa3fesiom 4.

8.3.4.2 HaBecky 4epHOBOW Meau (Npu maccoBoli gone Hukens cebiwe 0,5 %) maccoi ot 0,5 840 1,0 1
nomeLLalnT B CTakaH Wi KOHUYECKY KONby BMecTMMOocTblo 250 cm3, npunusatoT ot 20 o 25 cm3cmecu co-
NAHON 1 a30THOW KMCNOT (B COOTHOWeEHUN 3:1). HaKpbIBAOT CTEKNOM (KPbILIKOI), OCTaBNAT 6e3 HarpeBaHus
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[10 npekpalleHusi 6ypHOI peakunn BblAeNEHUsI OKCUAOB a3oTa. 3aTemM HarpeBaloT 40 PacTBOPEHUS HABECKY,
BbiNapuBasi pacTBOP A0 BNaXHbIX CONEN.

K BnaxHomy octaTtky npunmsatot oT 5 Ao 10 cm3 cepHoli kKucnoTel, pasbasneHHon 1:1, n BbinapusaloT A0
BblleNIEHUS TYCTbIX NAPOB CEPHOI KMCNOTbl. OxNaxgatoT, npuausatoT oT 540 10 cM3BOAbI M CHOBA HarpeBarT
[0 BbleNeHUss NapoB cepHoii kncnoTel. JobasnawT ot 30 o 50 cm3 BoAbl, KUMATAT 40 PacTBOPEHUS conel
N OUNLTPYIOT HEPacTBOPUMBIA OCTATOK Ha NIOTHLIA (ONUILTP «CUHAS NIEHTa», B KOHYC KOTOPOTrO B/IOXEHO He-
MHOTO hMNbTPOBYMaXHOW Macchl. PUNbTP M OCTATOK NPOMbIBAOT YeTbipe UK NATb pas3 ropsiveil BOJoM.

®unbTP C OCTaTKOM NomeluaT B hapdopoBbIii TUreslb, NOACYLWMBAIOT, 030M1AI0T B Myde/lbHOM neyn un
CNNaBNSAT C MMPOCEPHOKMC/IbIM Kanimem maccoi oT 5 go 6 r npu Temneparype ot 700 °C go 800 eC B TeueHne
15 — 20 muH. Mnas BbiwenaumsaoT B 20 — 30 cM3 BoAbl, 406aBNAOT 5 cM3 cepHO KncnoTbl, pa3basieH-
Hoi 1:1. HarpeBaloT 40 PacTBOPeHUs Mnasa, 3aTeM NoyYeHHbI PacTBOP NPUCOEANHSAIOT K OCHOBHOMY (hW/b-
Tparty.

dunbTpaT KUNATAT, OXNAXAAIT U OCTABNAT B TeyeHne 2 — 2,5 4. BbinaBwunii ocafok unbTpyoT Ha
NAOTHBIV UILTP «CUHAS NIeHTa», B KOHYC KOTOPOrO B/IOXEHO HEMHOro (hNbTPOOYMaXHON Macchl, NPOMbI-
BaloT (QUNLTP TPU WU YeTblpe pasa ropsiyein Bogol, cobrpas gunbTpar B cTakaH BMecTumMocTbio 250 cm3.
dunbTp oT6PACHIBAIOT.

dunbTpaT pas3basnAloT BoAoN A0 06beMa 150 cM3, noOMeLLaloT B HEro NaTMHOBbLIE 3/1EKTPO/bI U. HaKpbIB
CTakaH ABYMs MOJIOBUHKaMWN CTeka, NPOBOAAT 3/1eKTPONN3 Npu Cue Toka oT 1 40 4 A 1 HanpsbxeHuu ot 2 4o
2.5 B. lMocrne OKOHYaHMs 371eKTPon3a 3/1eKTPObl BbIHUMAIOT 13 pacTBopa, 06MbIBAtOT X BOAON HaA CTakaHoOM.

[JonyckaeTca ncnonb3oBaHne 3N1eKTponmTa nocsie BolaeneHna meam no 5.6.2.

B 31eKTpoNnT, NOMTyYEHHBbIN, Kak onncaHo Bbille, 1av no 5.6.2. 4o6aBnsT 5 cM3 CEPHON KACNOTHI, pas-
6aBneHHoi 1:1. n BbiNapuBatloT pacTBOp A0 BblJeNEeHNA NapoB CEPHOIN KUCNOTbI, OXNaXAaloT, NpUAnBatoT oT 5
[0 10 cm3 BOoAb! M BbiNapuBaHue NOBTOPSIOT.

K oxnaxpgeHHomy octaTky npunusatoT oT 30 0 50 cM3 BoApl, KUNATAT aTedeHne 5— 7 MUH. oxnaxaarTt
1 OUNLTPYIOT HEPacTBOPUMBIA OCTATOK Ha NIOTHLIA (OUNLTP CUHAS NIEHTa», B KOHYC KOTOPOTrO B/IOXEHO He-
MHOTO (hubTPOGYMaXKHON Macchl, cobupas dunbTpaT B MepHYH kon6y BMecTUMOocTbio 250 unm 500 cm3, fo-
NMBaloT BOAOW [0 METKU 1 NepemMeLumBatoT. lanbHeliwee onpegeneHne HUKeNs NpoBoAAT ABYMS crnocobamu.

AnnkBoTy pacteopa oT 5 g0 20 cm3 13 MepHOI Konbbl BMecTMOCcTbio 500 cM3 nomMeLlalnT B MEPHYHO
Konby BMmecTumocTbio 50 cM3, npunuBatoT 2.5 cmM3 pacTBopa cerHeToBoli conu, 7,5 cM3 pacTBopa rugpokcuaa
HaTpus MaccoBOl KoHUeHTpauuu 100 r/gM3 unm HacbILWEeHHOro pacTBopa yrnekucnoro Hatpusi. 10 cm3 pac-
TBOpa HaACOPHOKMNC/IOTO aMMOHWUA Wan pacTeopa ioga. 10 cM3 WwenoyHoro pacTeopa AUMETUITINOKCUMA,
[oNunBaloT BOAOW A0 METKU U NepemeLLnBaloT.

AnnKBOTY pacTtBopa 06bemMoM oT 1 40 2 cm3 M3 MepHOli Ko/Gbl BMeCcTUMOCTb0 250 cM3 nomeLlatT B
MEpPHYI0 KOGy BMECTUMOCTbI0 25 cM3, npunnsatoT 1 cm3 pacTBopa IMMOHHOM KUC/IO0TbI, HEATPaAN3YT pac-
TBOPOM FMAPOKCMAA HATPUS MAcCOBO KoHUeHTpaumm 200 r/am3 . npubasnaioT 2.5 cm3 pacTBopa rugpokcuga
HaTpus MaccoBOW koHueHTpauuu 50 r/gm3, 3aTem 2.5 cm3 pacTBopa HaACEPHOKUCIOT0 ammoHus. 2.5 cm3
LLLe/I0YHOr0 pacTBopa AUMETUNTIMOKCHMA. AO/TMBAIOT BOAOW [0 METKM 1 NepemMeLlvBatoT.

Mo ncreyeHnn 15 — 20 MUH N3MEPAIOT ONTUYECKYIO NIOTHOCTL PacTBOPOB NPWU ANMHE BOMHbLI OT 440 A0
450 Hm (B 3aBMCMMOCTM OT TUNa npubopa) B KOBETE TOJLWMHONM Norsowatowero ceet c1os 30 Mm.

PacTBopom cpaBHEHUA CNYXUT pacTBOP KOHTPOJILHOrO OfbITa.

8.3.5 O6paboTka pe3y/nbTaToB U3MEPEHUI

8.3.5.1 MaccoByto fonto Hukens X. %, BbIYNCASIOT No hopmyne

/n Y100
@)
roet, — mMacca HUKens, HaiijeHHas no rpafympoBOYHOMY rpadivky, Mr:

Y — BMECTMMOCTb MEpPHOI kofbbl, cM3.

V, — 06beM anunKBOTLI pacTBopa, cM3:

T — mMacca HaBeckv YepHOBOW meau, T;

1000 — KoadhhuLyMeHT nepecyeTa MUIIMTPAMMOB B rpammbl.

8.3.5.2 3a pesynbTaTr U3IMepeHnin NMpUHMMAIOT cpefHeapuMeTnyeckoe 3HaueHne AByX napaaienbHbixX

onpeAeneHnii Npyu ycnoBmmn, 4To abCoMOTHASA Pa3HOCTb MEXAY HUMMW B YC/I0BMAX MOBTOPSEMOCTW He npe-
BblLWAeT 3HayYeHuii (Npy foBepuTenbHol BeposATHOCTK P = 0,95) npefena noBTOPAEMOCTU I. NPUBEAEHHbIX B
Tabnuue 4.

Ecnu pacxoxgeHne mexay pesynbTaTamy napannenbHbix onpejeneHunii NnpeBblluaeT 3Ha4YeHne npege-
na noBTOPSAEMOCTH, BbIMOTHAT Npoueaypbl, n3noxeHHole B FOCT P NCO 5725-6 (noanyHKT 5.2.2.1).
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8.3.5.3 PacxoxaeHnsa mexay pesynbtatamMmv U3MepeHuii, Noy4eHHbIMU B ABYX 1ab60paTopusx, He fOMX-
Hbl NPeBbIWATbL 3HAYEHWUI Npefena BOCMpPOM3BOAMMOCTY, NPUBEAEHHbIX B Tabnuue 4. B aToM cnyyae 3a OKOH-
yaTeNbHbIli pe3ynbTaT MOXeT 6biTb NPUHATO UX CpeAHeapudmeTnyeckoe 3HaveHne. MNpu HeBbINOSIHEHUN 3TO-
ro yC/I0BMS MOTYT 6bITb MCMNOMb30BaHbl Npoueaypsbl, n3noxeHHole B FOCT P CO 5725-6.

8.4 ATOMHO0-a6COpP6LMOHHON MeTo 3MepeHUi MaccoBOi 40NN HUKeNs

8.4.1 CpepcTBa M3MepeHunii, BCnomoraTe/ibHble YyCTPOCTBa, Martepuarsbl, pacTBopbl

Mpn BLINOMIHEHWN W3MEPEHWI NPUMEHSIOT Ccrefylolmne CpeacTBa W3MEPEHUn U BcnoMoraTesibHble
ycTpoiicTsa:

- CNeKTPOMEeTP aTOMHO-a6COPOLMOHHBIN, BKNOYAIOWMNIA NCTOYHUK U3/TyHEHUS HA HUKENb N1060ro Tuna;

- KOMNPeccop BO3AYLUHbIN;

- aueTuneH no NOCT 5457,

- nponaH-6yTaH no FOCT 20448;

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

- MNeTKN He HUXe 2-ro knacca ToyHoctn no NOCT 29169 n TOCT 29227;

-kon6bl 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 rOCT 1770;

- Kon6bl KH-2-100-19/26 TXC. KH-2-250-19/26 TXC no NOCT 25336;

- BOPOHKM Ans hunbTpoBaHusa nabopatopHble no MOCT 25336;

- CTeK/Na YyacosBble.

Mpw BbINONHEHNN U3MEPEHWI NPUMEHSAIOT cnegylolmne MaTepuasbl U pacTeopbl;

- KMCNOTy a30THyto no FOCT 4461, pasbasneHHyto 1:1,1:9;

- kncnoTy consivyto no FOCT 3118. pa3baBneHHywo 1:1;

- Megb no FOCT 859. pacTBop MaccoBoi koHueHTpauun 100 r/am3: HaBecky Mmeau maccoli 10 r pacTBo-
pAOT Npn HarpeBaHuy B 70 cM3a30THOW KMCNOTLI, pa3baBneHHol 1:1, A0 yaaneHus OKCUMAOB a3oTa, oxnaxaa-
0T U NEePeHOCAT B MEPHYI0 Konby BMecTumMocTbio 100 cM3, f0NMBalOT BOLON A0 METKH,

- HuKenb no FOCT 849:

- pacTBOpbl HAKENst U3BECTHOW KOHLeHTpaLuu.

8.4.2 MeTop, n3mepeHui

MeTof, OCHOBaH Ha M3MEePEHUN aTOMHOTO NOT/OLWEHUSI PE30HAHCHON IMHNW HUKEeNS Npu BBEAEHNN aHa-
NM3nMpyemoro pactsopa B naams aueTuneH-so3ayx uiv nposnaH-6yTaH-Bo3ayX.

8.4.3 MopAroToBKa K BbINOJIHEHNIO N3MEpPEeHNi

8.4.3.1 [1ns NOCTPOEHMSA rpafyMpoBOYHOro rpadiuka roToBAT PacTBOPbl HAKENS U3BECTHOM KOHLEHTpaL .

Mpy NpuroToBneHMn pacTeopa A MacCOBOW KOHUEHTpauun Hukens 1 mMr/cm3 HaBecky HWUKenst Maccoi
1.0000 r pacTBOpSOT Npu HarpeBaHun B 10 — 20 cm3 a30THOI KMCNOTbl, pasbaBneHHoi 1:1. BbinapmBalT
[0 BNaXHbIX CONE, OXNaxaatoT, NoMeLanT B MEPHYIO Konby BMecTumocTbio 1000 cm3, no6aBnstoT 50 cm3
a30THON K1CNoThbl, pazbasneHHol 1:1. fonnBatloT BOAOK A0 METKM M NEPEMELLNBALOT.

Takoii e pacTBop MOXeT 6bITb NPUrOTOB/IEH criedytolmm obpaszom: 1.0000 r HUKens pacTBOPSAT B
10 — 20 cm3 a30THOI1 KMCNOTbI, padbaBnieHHoli 1:1, U BbiNapMBarT PacTBOP A0 BAAXHbIX COMeil. 3ateM 06-
pabaTbiBalOT ocTaToK ABa pa3a 10 — 15 cM3 consAHOM KMCNoThl, pa3baBneHHoi 1:1, kaxaplii pa3 Boinapusasi
[0 BNaXHbIX conein. OxnaxaatoT, ocTaTok pacTBopstoT B 50 cM3 CONsHOM KncnoTel, pazbasneHHol 1:1, nome-
LLaT B MEPHYIO KOGy BMecTMMOCTbio 1000 cM3, foNnBatoT BOAON A0 METKM M NEPEMELLNBALOT.

Mpy npurotoBneHun pacteopa b maccoBoit koHueHTpauum Hukens 0.1 mr/cm3 10 cm3 pacTBopa A no-
MeLLalT B MEPHYHO K0N6y BMecTumocTblo 100 cM3, foNuBaT A0 METKU COMSAHON (MM a30THOWN KMCNOTOW),
pa3baBneHHol 1:9. n nepemeLLunBatoT.

8.4.3.2 MNMocTpoeHmne rpagyvpoBOYHOrO rpadguka

B psag mepHbix k016 BmecTumocTbio 100 cm3 kaxaas nomewatT pacteop b nav A B Takom ob6beme,
4yTo6bI CO6MI0AANACH MMHENHOCTb rpadyvpoBOYHbIX FPatNKOB B MHTEPBA/IE ONpeaensieMblX MacCoBbIX fonel
HUKenNs, LONUBAIT [0 MeTKV CONAHON (MK a30THOW KMcnoToi), pasbaBneHHol 1.9. n nepemelunBatoT.

[na noctpoeHnsa rpagynpoBOYHOIO rpadvka fonyckaeTcs WCNonb3oBaTe 3—7 rpafyvpoBOYHbIX pac-
TBOPOB. HO He MeHee 3.

B rpagynpoBOYHbIE pacTBOPbI NpuaMBakT no 10 cM3pacTBopa MeAun MaccoBoii KoHueHTpaummu 100 r/gm3
(AN BbIpaBHMBaHWA COfepPXaHsa Meau B rpaflyMpoBOYHBIX U UCXOAHbIX pacTBopax).

8.4.4 BbinosIHEHNE U3MepeHWUI

8.4.4.1 O6wme TpeboBaHMA K METOAAM U3MEpPEHU A U TpeboBaHWA 6€30MacHOCTU NPW BbINOSIHEHWUUN N3-
MepEeHWn — B COOTBETCTBUM C pa3fesiom 4.
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8.4.4.2 MNpwu onpefeneHnn HUKeENA B a30THOKMNC/IOM pacTBOpe HaBECKY YepHOBOl Mean maccoii ot 0,5 ao
1.0 rnomelalT B KOHUYECKYHO KONy BMeCcTMMOCTbio 100 cM3 1 pacTBOpSAIOT Npu HarpesaHun B 10 — 15 cm3
a30THOW KucnoTel. Ecnn nocne pactBopeHns Mefun ocTtancs HepacTBOPKMbI/ OCTATOK YEPHOro LBeTa, K pac-
TBOPY NpuAMBalOT OT 140 2 cM3 COMAHON KACNOThI, yNapuBatoT A0 BMAXHbIX COMEN, OXNaxAaloT, NpuavsaioT
oT 10 go 20 cm3 BOAbl M KUNSATAT 40 pacTBOpeHUs coneii. MNocne oxnaxneHus pacTBop NepPeHOCAT B MEPHYH
Kon6y BmecTumocTbio 100 nnam 200. unmn 500 cm3 (B 3aBUCMMOCTM OT MaccChl HUKeNs), A0MMBaKT BOAON [0
MeTKM, nepemeLunBaloT.

8.4.4.3 MNpw onpefeneHnun HUKENS B CONIIHOKMC/IOM pacTBOpe HaBecKy YepHOBO Meau Maccoi oT 0.5
£o 1.0 r nomeLaloT B KOHUYECKyH konby BmecTumocTbio 100 cm3, npunmeatoT 20 cmM3 cMecK a3oTHOW U1 co-
NAHON KUCNOT (B COOTHOLWEHNM 3:1), HAKPbIBAOT YaCOBbLIM CTEK/IOM (KPbILIKOW) M pacTBOPSIHOT NPY YMEPEHHOM
HarpeBaHun B TedeHne 30 — 40 MWH. 3aTeM CTEK0 (KPbILLKY) CHUMatOT, 06MbIBAIOT BOAON Hag KON6oi 1 Bbl-
napvBaloT pacTBop [0 BAaXHbIX coneii. Conn pacTBopsAoT Npu HarpesaHnm B 5— 10 cM3 CONSAHON KUCOTHI,
pasbaBneHHoN 1:1, oxnaxgatT, NnoMeLarnT B MEPHYO konby BMecTuMocTbio 100 nam 200. nnm 500 cm3, go-
NMBAIOT BOAON A0 METKM U NepemeLLnBaloT.

8.4.4.4 Tony4yeHHble pacTBopbl Mo 8.4.4 2 1 8.4.4.3 pacnbiNAwT B NJ1aMeHu aueTUneH-so3ayx uiv npo-
naH-6yTaH-BO34yX W PErMCTPUPYIOT NOMIOLWEHNE NPK A/IMHE BONHbI 232.0 nnun 352,4 HM.

Ycnosus nsmepeHust nogomparoT B COOTBETCTBUM C UCMO/b3YEeMbIM NPUOGOPOM.

ABCopOLMI0 KaXXA0ro pacTsopa U3MepPSIloT He MeHee ABYX pas 1 Ansa pacyeTta 6epyT cpegHeapudmeTy-
yeckoe 3HauyeHue. Mpu cMeHe pacTBOPOB CUCTEMY PaCMbIIEHUSI MPOMbIBAIOT BOLOW A0 NONYYEHUSA HY/NEBOro
nokasaHus npubopa. PekomeH[OBaHHOE MakCUManbHOe 3HayeHne n3Mepsemon abcopbuum — npumMepHo
0.5 eanHny,. B cnyvae Heo6xoAMMOCTU [AN1A YMEHbLUEHNS ee 3HAaYeHNs JoNycKaeTCsa NpoBOAWUTbL M3MepPeHUs
npy MeHee YyBCTBUTE/IbHOW A/IMHE BOJHbI UK pa3BopaynBaTb ropesky.

Maccy HuKena onpefenatoT no rpagynpoBOYHOMY rpadouky.

8.4.4.5 [lonyckaeTcs UCMNoJib30BaHMe 3N1eKTposmMTa nocsne BblgeneHna Mmeam no 5.6.2.

Lns aToro YacTb aNeKTpoanTa (B 3aBUCMMOCTU OT MAcCOBOW 0NN HUKENS) NOMELLAOT B MEPHYHO KONOY
BMecTMMOCTblo 100 cMm3, 4OBOAAT BOAOW A0 METKMA UM M3MEPSAIOT MOMMOLWEHNE NpU ANNHE BOSHbI 232.0 nnn
352.4 HM B N1lamMeHu aueTuneH-Bo3AyX Uan nponaH-byTaH-BO3ayX.

8.4.5 O6paboTka pe3y/ibTaToB U3MEPEHNIA

8.4.5.1 MaccoByto 010 HUKensa X. %, BbIYNCNAT NO hopmye

v _ mV1i00
N * Wrnooo ¢ (8)
rae T, — Macca Hukens, HaliieHHas no rpagyvnpoBOYHOMY rpadonky, Mr:
\% BMECTUMOCTb MEPHOW KON6bI, CM3:
06beM annkBOTbl pacTBopa, cM3;
T mMacca HaBeCKu YepHOBOW Meaw, T
1000 KO3 PMLMEHT NnepecyeTa MUIIMTPAMMOB B rpaMmbl.

8.4.5.2 3a pe3ynbTaT U3MepeHuii NpuHMMaloT cpefHeapudMeTnyeckoe 3HaveHne ABYyX napasinenbHbIX
onpegeneHnii Npu ycnosmmn, YTo abconoTHasA PasHOCTb MeXAy HWMW B YC/I0BUSIX NOBTOPSEMOCTV He npe-
BblLLAeT 3HayYeHuii (Npy foBepuTenbHol BeposiTHOCTK P = 0,95) npesena noBTOPSEMOCTU T, NPUBEAEHHbIX B
Tabnuue 4.

Ecnn pacxoxgeHvne mexay pesynbratamy napasfiesnibHbiX onpeAesieHnii npesblliaeT 3HavyeHne npege-
Nla NOBTOPSAEMOCTHU, BbINOJIHAT npouenypbl, n3noxeHHole B FOCT P NCO 5725-6 (noanyHKT 5.2.2.1).

8.4.5.3 PacxoxgeHns mexgy pesynbtataMmu U3sMepeHuid, noslydeHHbIMY B ByX nabopaTopusax, He AOJXK-
Hbl MPEeBbILIAaTh 3HAYEeHWIi NpeAena BOCNpoM3BOAMMOCTHY, NPUBEAEHHbIX B Tabnuue 4. B 3ToM cnyyae 3a OKOH-
YyaTenbHbIl pe3ynbTaT MOXeT ObITb MPUHATO MX cpegHeapudmeTnyeckoe 3HadeHve. MNpu HeBbINOMHEHWUN 3TO-
ro yc/I0BUSi MOTYT 6bITb MCMOMb30BaHbl Npoueaypbl, n3noxeHHble B TOCT P NICO 5725-6.

9 MeToabl U3MepeHnii MaccoBbIX f0N€ei 3010Ta N cepebpa

9.1 O6nacTb NpUMeHeHuns

B HacTosllieM pasgenie ycTaHOB/IeHbl MeToAbl M3MEPEHNUI MACCOBbIX [Ofeil 3010Ta U cepebpa: npo-
6UpHO-rpaBYMeTpnYECKUii — Npu MaccoBol gone 3onota ot 0.5 go 500.0 r/T 1 maccoBoii gone cepebpa oT
10 go 10000 r/T. aTOMHO-a6CoPOLMOHHBIA — NpK MaccoBoli Aose 3os0Ta oT 10 go 300 r/T u maccoBoii fone
cepebpa ot 100 go 4000 r/1.
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9.2 TpeboBaHUS K NOTPELIHOCTN M3MEPEHWUIA

MorpelwHocTb U3MepeHnii MaccoBbIX AoNell 3010Ta U cepebpa, 3HaYeHUsi NpeAesioB NOBTOPSEMOCTU 1
BOCMPOM3BOANMOCTY A5 AOBEPUTEbHOW BEepoATHOCTM P = 0.95 A0/MKHbI COOTBETCTBOBATL 3HAYEHMAM, NpU-
BeJleHHbIM B Tabnunuax 5 n 6.

Ta6nuuya 5 B rpammax Ha TOHHY
Mpegen
ANAnasoH N3MepeHUU MaccoBoil 40N XapaKkTepucTUKa MorpewHocTy
30n0Ta nsmepennii 1 n ”°°TT°(zB_eM3;°°T"' BOCNPOU3BOAMMOCTY R
Or 0.5 OO 1.0 skatou. 0.4 0.3 0.5
Cs. 1.0 B 25 B 0.7 0.6 1.0
B 25 B 4.0 » 0.9 0.8 1.3
B 40 B 6.0 B 11 0.9 15
B 60 B 90 1.2 1.0 1.7
B 9.0 B 140 » 14 12 2.0
B 140 B 200 » 16 14 2.2
B 20.0 B 25.0 B 1.6 16 2.3
B 25.0 B 30.0 1.8 18 25
B 30.0 B 35.0 » 2.0 2.0 2.8
B 350 B 40.0 B 2.2 2.2 31
B 40.0 B 45.0 B 2.4 2.4 34
B 45.0 B 55.0 B 25 2.6 3.6
B 55.0 B 70.0 » 2.8 2.8 3.9
B 700 B 850 » 3.0 31 4.3
B 85.0 B 1000 » 34 34 4.8
B 1000 B 1150 B 3.7 3.7 5.2
B 1150 B 130.0 B 4.0 4.0 5.6
g 130.0 B 150.0 8 4.5 4.5 6.3
B 150.0 B 180.0 B 5.0 5.0 7.0
B 180.0 B 2250 » 5.5 55 7.7
B 225.0 B 275.0 B 6.0 6.0 8.4
B 275.0 B 3400 B 6.4 6.5 9.1
8 340.0 B 4000 B 7.0 7.0 9.8
B 400.0 B 450.0 » 7.4 7.5 10.5
B 450.0 B 5000 » 8.0 8.0 11,2
8 500.0 9.9 10.0 14.0
Ta6bnuuya 6 B rpamMmax Ha TOHHY
[vanasoH usmMepeHuit maccosoit XapakTepuctuka norpewHocTyn Mpepen
nonu cepe6pa n3MepeHuii * A OBTOPAEMOCTH <N = 3> B0CNpON3BOAAMOCTH R

OT 10 OO0 20 BKAOU. 5 4 7

Cs. 20 B 50 B 9 8 13

B 50 B 100 B 19 16 27

B 100 B 200 » 24 20 34

B 200 B 300 B 26 22 37
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OKoHYaHve Tabnuubl 6 B rpammax Ha TOHHY
[nana3oH n3mepeHuii MaccoBoii XapakTepyCTyiKa NorpeLLHocTn Mpepen
Aoy cepedpa vsmepenni i [ nosTopsiemocTn / (0 = 3) BOCMPOM3BOAUMOCTM R
Cs. 300 go 400 BktOM. 28 24 40
If 400 B 500 B 31 26 44
a 500 » 600 B 33 28 a7
» 600 B 700 B 35 30 50
B 700 » 800 * 39 33 55
a 800 » 900 » 42 36 60
» 900 B 1000 B 46 39 65
if KOO B 1100 » 50 42 70
if 1100 » 1200 53 45 75
if 1200 » 1300 X 57 48 80
if 1300 B 1400 B 60 51 85
if 1400 B 1500 O 63 54 89
if 1500 B 1600 B 64 57 91
if 1600 B 1700 » 66 60 93
if 1700 » 1800 B 67 63 95
if 1800 » 1900 B 68 66 96
if 1900 B 2000 B 69 69 97
if 2000 B 2100 B 72 72 102
if 2100 B 2200 B 74 74 104
if 2200 » 2300 B 76 76 107
if 2300 » 2400 B 78 78 110
if 2400 » 2500 B 80 80 113
if 2500 B 2700 B 82 82 116
if 2700 B 2900 B 84 84 119
if 2900 B 3100 B 86 86 122
if 3100 » 3300 B 88 88 124
if 3300 » 3500 » 90 90 127
if 3500 B 3700 B 95 95 134
if 3700 » 4000 B 100 100 141
if 4000 » 5000 B 130 130 184
if 5000 » 6000 B 155 155 219
if 6000 » 7000 o 170 170 240
if 7000 B 10000 B 185 185 261
if 10000 210 210 297

9.3 TMpo6UpPHO-TPaBMMOTPUYECKNA METOA M3MEPEHN I MaccoBbIX goneli cepebpa u 3010Ta

9.3.1 CpegcTBa U3MepeHuii, BcnomoratenbHblie yCTPoiicTBa, MaTepuasbl, pacTBopbl

Mpy BLINONHEHNN U3MEPEHWI NMPUMEHSIIOT Ccnefylolme cpeacTBa U3MEpPeHWin 1 BcrnomoratesibHble
ycTpoiicTBa:

- ieYb MydenbHyo (M1aBubHY0) C TEPMOPEryATOpoM, ob6ecneynBaoLLyo TeMnepaTypy Harpesa o
1000 °C;
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- Neyb KynessiyMoHHY ¢ TemMnepaTtypoii Harpesa go 1000 'C:

- NNINTY 3N1EKTPUYECKYIO C 3aKPbITbIM HarpesaTe/lbHbIM 3/1EMEHTOM, 06ecneynsaroLLyto Temnepartypy Ha-
rpesa go 350 °C;

- U3NOXHULLY YYTYHHYIO UIN CTasIbHYIO;

-Bechbl nabopaTtopHble cneumnanbHOro knacca ToyHoctn no NFOCT P 53228 ¢ guckpeTtHocTblo 0.0001,
0,00001,0.000001 r;

- MOJIOTOK W HaKOBaJIbHIO CTasibHble [/11 OTOUBKM CBUHLLOBOTO Cr/iasa.

- MOJIOTOK M HaKOBaJIbHIO CTasibHble WAMOBaHHbIE /15 PACKOBKM KOPO/bKOB;

- WMnubl Ans wepbepos;

- Wynubl ANA kanenei;

- TMrAn hapdopoBble rnasypoBaHHble no FOCT 9147;

- Wepbepbl BHYTPEHHUM AnamMeTpom oT 50 go 60 MM. BbicoToi oT 23 Ao 35 MM (Mpu Heo6XoAMMOCTH
npeABapuTesnibHO rNa3ypoBaHHbIe);

- Kanesu MarHesuToBble, NPUIOTOB/IEHHbIE U3 CMECK, COCTOsILLEN 13 85 % nopoLuKa NepukIasoBoro no
[OCT 10360 mapok M 88 + MM 91. NMATW 92 (unu Apyrux HOPMaTUBHbIX 4OKYMEHTOB) UM NOPOLLKa Mar-
HesuToBoro no NOCT 4689 n 15 % nopTnaHguemenTa no FOCT 10178 mapku He Huxe 400 (M3MenbYeHHbIX A0
pasmepa 4acTul, NpoxoasLmnx Yepes cuTo c ceTkoii 0,071 no FOCT 6613) c go6asneHnem 10 % Boabl. MNepes
ynotpebneHnem kanenu fokHbl 6biTb BbICYLIEHbI.

MpumeuyaHue — JonyckaeTcs N3roTOB/IEHWE Kanesei apyroro coctasa, 06ecneynBaoLmx NpoBeaeHue n3me-
PEHWIA C YCTAHOB/MIEHHO NOTPELUHOCTbIO;

- Kon6bl KH-2-750-29/32 TXC no FOCT 25336;

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

- BOPOHKM B-100-150 XC. B-150-230 XC no NOCT 25336.

Mpw BbINONHEHNW U3MEPEeHWI NPUMEHSAIOT cnegylowmne MaTepuasbl U pacTBopbI:

- KMCnoTy a3oTHyto no MOCT 4461, pasbasneHHyto 1:1.1:3,1:4.1:7, (NpOBEPEHHYIO HAa OTCYTCTBUE X/10-
pvf, NOHOB C PacTBOPOM a30THOKUCOro cepebpa. Ecim o6HapyXeH X1opug NoH. TO KUCNOTY NEePEroHsT):

- KMCNOTy cepHyto no FOCT 4204,

- cBuHew no FOCT 3778 wnu gpyrum HOpMaTUBHbLIM JOKYMEHTaM;

- cofy KanbuuHuposaHHyto no MOCT 5100:

- KBapL, v CTEKNO U3MeflbYeHHOE;

- WKUXTY AN wepbepHol nnaskW, COCTOSALLYI0 M3 ABYX BECOBbIX YacTel npokKasieHHOW 6ypbl U OfHON
BecoBoOli YacTu cogbl. Ha 10 kr wnxTbl 406aBAAT 3 Kr KBapLa WM n3menbYeHHOro ctekna. Ha ogHy HaBecky
aHanuanpyemoi Npobbl pacxoAytoT OT 6 A0 8 I WUXThbI;

- hoNbry CBMHLOBYIO ToNWMHOK oT 0.1 o 0.3 MM. N3roTOBNEHHYIO U3 cBUHUA no FOCT 3778 (unu gpy-
MM HOPMAaTUBHbIM JOKyMEHTaMm):

- 3071010 no NOCT 6835 nnn gpyrum HOPMaTUBHbLIM [OKYMEHTaM;

- cepebpo no NOCT 6836 nan ApyrM HOPMAaTUBHBIM LOKYMEHTaMm;

- ptyTb (1) a3oTHOKMcAyt no FOCT 4520, pacTBOpP MaccoBOl KOHUeHTpauun 26 r/gm3;

- HaTpwit xnopucTblii no FTOCT 4233 1 pacTBOp MaccoBoi koHueHTpauun 20 r/gm3;

- 6ypy no FOCT 8429 (NpoKasieHHYH);

- cBuHel, () ykcycHokucnblii 3-BogHbln no FOCT 1027. pacTBOp MaccoBoW koHUeHTpauun 200 r/gm3;

- BOAy AucTtunnuposaHHyto no NOCT 6709;

- (UNbTPbl 06€330/1EHHLIO NO [2] UK aHaNOTNYHbIE;

- 6ymary dunbTpoBasibHyto no FOCT 12026. mapok ®. dC.

9.3.2 MeTog n3mepeHui

MeTog ocHOBaH Ha M3MEePEHUN MaccChl 30/10TO-CEPEBPSAHOr0 KOPObKa, NOyYEeHHOro nocne wepbepHoii
naaBku U Kynensuun CBMHLOBOrO crnasa.

9.3.3 BbiNosiHEHWE U3MEpPEHUTt

9.3.3.1 O6bwume TpeboBaHUA K METOAAM U3MEPEHUI N TpeboBaHNs 6e30MacHOCTM NPY BbINOMHEHUN W3-
MEepEHWn — B COOTBETCTBUM C pa3aesnom 4.

9.3.3.2 HaBecky uepHoBoIi Mmean maccoii 25.00 nnmn 50.00 r nomeLaoT B KOHAYECKYO KONBy unu cTa-
KaH BMecTumocTblo 750 cm3 (800 cm3), npunueatoT oT 30 go 35 cm3 Boabl 1 0T 10 o 20 cmM3a30THOKUCON
pTYyTW, NepeMeLLnBatoT A0 NOMHON amanbramauum Bcelh CTpyXkn meau. 3atem B Konby npunmsatoT oT 100 fo
125 cm3cepHoi KMCNOTbI, NPU HEOO6XOAMMOCTH 3aKpbIBAIOT KOBY CTEKNOM (KPbILLIKOW) W HarpeBatoT He MeHee
2 4 40 pacTBOpeHus HaBecku meau. Ecnv uBeT pactBopa M3MEHUCHA M3 TEMHO-3€/1EHOT0 B CBET/I0-r0/y60i,
TO pacTBOpeHUe 3aKoHYeHO. PacTBop oxnaxpaaloT, pa3basnsoT Bogol fo 500 cM3 M nepemeLlnMBaloT 40 pac-
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TBOPEHWSA CEepPHOKWUCIOW Mean. HarpesaloT A0 kunenus v npunusatoT oT 10 go 30 cM3 pacTBopa X/10pUCcToro
HaTpusa n ot 1 o 10 cm3 pacTBopa YKCYCHOKWUC/IOrO pacTBopa CBUHLA, KAMATAT pacTBop B TeyeHne 5 — 10
MWH, OX/JTaXAal0T U OCTaBNAIT 40 Koarynsauumn ocajka.

PactBop hmnbTpytoT Yepes ABOIHON UNLTP «6enas» UM «CUHNAA NIEHTa», B KOHYC KOTOPOro B/IOXEHO
HEMHOro (uNbTPOGYMaXHON Macchbl, 06MbIBAOT CTEHKM KONOGbI (CTakaHa) BOAOM, yAansT ocTaTkM ocagka
KyCOYKOM (hnbTpa 1 NPUCOEAVHSIOT 3TOT KyCOYeK K OCHOBHOMY OCafKy Ha uibTpe M NpPoMbIBalOT 0Caf0K
Ha dnunbTpe 1 PUNbLTP MHOTOKPaTHO ropsiyeil BOAOW [0 yAaneHns CepHOKUCION Meaun ¢ cmnbTpa. dunbtpart
oTbpachkiBatoT.

®unbTp € 0cagKkoMm NepeHoCcHAT B LWopbep. BbiCyWMBAKOT, MOMELLalT B Mydie/ibHY0 neyb, BbiCylIMBalOT
1 oxuratT npu Temnepatype ot 400 °C go 500 °C, gns 4epHOBOI Mean Mapok MU3 — MUY6 ¢ NOBbILLEHHbIM
cofepxaHvieM nprvMeceii BbilleyKa3aHHyto onepauuio cnefyeT NnpoBoAuTh nNpu Temnepatype 600 °C. 3atem B
wep6ep gobasnsAoT 30  CBUHLA, WNXTY 415 WepbepHOoi nnasku, NnoMeLaoT B MydhenbHyo nedb, HarpeTyto
[o Temnepatypbl oT 950 X pgo 1000 “C. MNnaBKy nepBoHa4aslbHO BeAyT Mpu 3akpbiTol ABepLe (3ac/ioHKe)
MyhenlbHOM neun 4o NOMHOro pacnnasieHns Npobbl Y NOSBNEHNA «rna3a» CBUHUA. 3atem gBepuy (3aC/oHKy)
MyhenbHON neun Npu HeOGXOAUMOCTY OTKPLIBAKOT M NPOAO/KAIOT NPOLLECC OKUC/IEHWS W LIIaKoBaHWA npu
TemnepaType He Hke 950 X [0 NOIHOro 3aKpbITUS CBMHLOBOrO 6nKa («rnasa») Waakom.

Mocne aToro cogepxunmoe wepbepa BbINMBAKT B UNOXHULLY, OXTaXAAIOT U OTAENA0T Cnias CBUHLA OT
wnaka. MpugatoT cnnasy hopmy KyburKa, NOMeLLalT ero Ha Kanesb, NpefsapuTeibHO HarpeTylo 40 TeMnepa-
Typbl 0T 950 °C go 980 X, un BbiAEpPXMBAKOT NPV 3aKpbITOl ABeEpLe (3ac/oHke) MydenbHOl neun B TeueHne
5 — 10 mMuH. flanee NpoBOAAT KynesmpoBaHue Npu OTKPbITON ABepue (3acnoHke) B TeyeHne 15 — 20 MuH.
Temnepatypa npu 3ToM A0/DKHA 6bITb HEe HUxe 950 X . Korga KonmyecTBO CBMHLA OCTaHeTCs He3HauuTesb-
HbIM, TemMnepartypy nosbiwatoT Ao 980 'C. B KoHue KynenmpoBaHua NpoucxoanT 6/MkoBaHmne. a 3atem notem-
HeHve 1 3aTBep/eHre 30/10T0-CepebpAHOro KOposibKa.

3arem Kanenb u3BnekalT U3 MydenbHON neun, oxnaxaatoT, OUMLLAT KOPOseK OT NPUCTaBLUMNX YacTu-
yek Karnesu, pacrnioLlmnBalT Ha HakoBaslbHe B M/IACTUHKY, KOTOPYO 3aTtem B3BellvBatoT. onyvyeHHas macca
cocTaBnsieT cymmy 30/710Ta 1 cepebpa (T 3).

MnacTuHky noMeLyatoT B hapopoBbIi TUrenb, Kyaa npefsapuTenbHO HanuBatoT Ha 2/3 BbICOTbI TUMNA
a30THOW K1CNoThbl, pa3basneHHon 1:4 nnwn 1.7, HarpeToii Ao Temnepartypsbl oT 70 °C go 90 X . Turenb Harpesa-
10T B TeyeHne 15— 20 MuH (M36eras KUNeHnsa KUCNoTbl) A0 06pa3oBaHnsA 30/10TOM KOPTOUKM TEMHOTO LBeTa.
PacTBop cnuBaloT fekaHTauue, NpuanMBatoT a3oTHYIO KMCNOTY, pasbasneHHylo 1:1, u HarpeBaloT B TeYeHune
15— 20 MUH.

Mpu cooTHoLEHNM 30/10Ta K cepebpy 60nee 1:6 NPUMEHAIOT a30THYIO KUCNOTY, pa3basneHHyo 1:4 nnn
1:7; npu cooTHOWeHUN MeHee 1:6 pacTBOpeHue NPOBOAAT CHavana B a30THOW kncnote, pasbasneHHon 1:3. a
3aTemM — B pasbaBneHHoin 1:1.

Mpun cooTHoweHnn 30n0Ta K cepebpy meHee 1:3 Kk KOpPO/ibKY A06aBAAIT MeTannyeckoe cepebpo B
KonuyecTse, gatklieM cooTHoweHne 1:6. 3aTeM koponek BMecTe C cepebpom 3aBOpayvBailoT B CBUHLOBYIO
poNbry Maccoi oT 2 40 3 T 1 NoMeLaoT B MydeibHY0 neyb 41a KynennmpoaHus. MoiyyYeHHbIn 3010To-cepe-
OpsAHbI KOponek 06pabaTbiBalOT @a30THOM KMCMNOTON, Kak ONUCAaHO BbiLLe.

3010TyI0 KOPTOUKY NPOMbIBAIOT TPW pasa AekaHTauueli ropsueli BOAOW, cyliar, MpokaaMsaloT npu TeM-
nepatype ot 400 X pgo 500 X B TeyeHue 3— 5 MWUH U1 Noc/ie OXaxneHUs B3BELLUBAIOT.

Maccy cepebpa onpefensoT No pasHOCTM MexXAy Maccoli koponbka (T r) u maccoli 3onota (T,).

OHOBPEMEHHO C 3MEPEHMEM KaxXAoi cepun NPo6 YepHOBON Mean NPOBOAAT KOHTPOJIbHBIA ONbIT ANS
onpeaeneHuns nonpasku (ganee — nonpaskn KO) kK pesynbTaTtaM M3MepeHui, UCnonb3ys ABe KOHTPO/bHble
npo6sbl (Npu cogepxaHuun cepebpa Boiwe 200 r/T 1 npu 1l060M cofepxaHuu 30510Ta). KOHTpONbHY Npoby co-
CTaBNAT U3 30/10Ta 1 cepebpa, B3ATbIX B KOMYECTBE, NPUGAN3UTENIBHO PABHOM COLEPXaHWNI0 KOMMOHEHTOB
B aHanuM3npyembix npobax, 1 NPOBOAAT Yepes BCe CTaAun U3MEpPEeHUil, HaurHas ¢ npouecca wepbepoBaHus.
Pa3melleHmne KOHTPO/IbHbIX NPO6 — B Hauane 1 B KOHLe cepumn Npo6 YepHOBOW Meau.

Pesynbtat nonpaskun KO gnsa 3onota (cepebpa) onpedensioT, Kak cpegHeapumeTnyeckoe 3HadeHve
[ABYX NOJTyYEHHbIX Pe3y/bTaToB M3MEPEHWUA KOHTPOJIbHbLIX MPO6 M y4MTbIBAOT C COOTBETCTBYHOLMM 3HAKOM
npu pacyeTax pesynbTatoB U3MepeHnini Npobbl YepPHOBON Meau.

MpumeyaHunsn

1 Cepusi npo6 — 3TO KO/IMYECTBO NPO6, NpoaHann3MpoBaHHOe B YC/IOBUAX NOBTOpsieMocTH (6e3 nameHeHns na6o-
paTtopuun. 060pyfoBaHusa, oneparopa).

2 [lonyckaeTcsi M3MeHATb (yBenmumBaTtb) NEPUOAMYHOCTL onpeaenenns nonpaeku KO ans 3onota u cepebpa Ha
OCHOBaHWUM CTATUCTUYECKUX AiaHHbIX O CTabubHOCTM nonpaskn KO Ha onpejeneHne MaccoBbix 4onei 30/10Ta 1 cepe6pa.

3 MNpw onpegenennn nonpaekn KO ans 30/10Ta 1 cepebpa KOHTPO/IbHbINM ONbIT C Kax Aol cepreil npob ANsA BHeceHus
nonpasKy Ha 3arps3HeHne peakTUBOB AparoyeHHbIM1 MeTan1ammn He NPoBOAAT.
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9.3.4 O6paboTka pe3ynbTaToOB U3IMEpPEHUIA
9.3.4.1 MaccoByto Aot 30n0T1a X, I/T. BbIYUCASAOT No hopmye

Vv w ; )000
J) b W00
roe T, — Macca 30/10Ta, Mr:
T2 — nonpaska KOHTPO/IbHOrO onbITa A4s1a 30/10Ta Npu nposeaeHnn nsMmepeHna KOHTpO.I'IbHOVI I'Ip06bl, Mr;
T — MaccCa HaBeCKu l-IEII)HOBOIL/'I mean. T.

MaccoByto fonto cepebpa X. /1. BbIYMCASIOT No hopmyie

(m3 mt+m4)I000

(10)
roe T r — Macca CyMMbl 30/10Ta U cepebpa, Mr;
u, — wMmacca 30/0Ta, M.
T 4 — nonpaBka KOHTPOJIbHOIO ONbITa 4719 cepebpa npy NpoBeAeHUN N3MEePEHUST KOHTPO/IbHON NPOGSI, Mr;
T — Macca HaBecku YepHOBOI Meaw. T.

9.3.4.2 3a pesynbTar U3MepeHuii NpMHUMaloT cpefHeapnmeTnyeckoe 3HavyeHne Tpex napasinesbHbIX
onpegeneHuii Npy yciioBMm, 4TO Pa3HOCTb MeX Ay HanbonblWUM Y HAUMEHbLUMM pe3y/ibTaTaMu B YCI0BUSAX MO-
BTOPSAEMOCTU Npu AOBepuUTeibHo BepoaTHocTM P = 0.95 He npeBblllaeT 3HaYeHnii npegena noBTOPSEMOCTH
r, npuBefeHHbIX B Tabnuuax 5 n 6.

Ecnu pacxoxgeHve mexay HanbonbWnM U HAUMEHbLUMM pe3y/bTataMu napasnienbHbiX onpeaeneHui
npesbIaeT 3HaYeHne npeaena noBTopPAEMOCTU, BLINOMHAOT npoueaypbl, U3noxeHHsle B FTOCT P NCO 5725-6
(nognyHkT 5.2.2.1).

9.3.4.3 PacxoxaeHns mexay pesynbTaTamu U3MepeHunii, Nosly4eHHbIMY B ABYX 1a6opaTopusx, He AOIXK-
Hbl MpeBbILLAaTL 3HAYEHW Npejena BOCNPOM3BOAMMOCTU, MPUBELEHHbIX B Tabnmuax 5 n 6. B aTom cnyyae 3a
OKOHYaTe bHbIA pe3y/bTar MOXeT ObITb NPUHATO KX cpeAHeapudmeTnyeckoe 3HayeHue. MNpu HeBbIMOMHEHNN
3TOr0 YCNOBMUA MOTYT 6bITb UCMOMIb30BaHbI Npoueaypbl, U3noxeHHsle B FOCT P MCO 5725-6.

9.4 ATOMHO-a6COP6LUMOHHOI MOTOA U3MEPEHUI MACCOBbLIX A0eii 30n10Ta n cepebpa

9.4.1 CpepcTBa n3mMepeHuidi, BCnoMmoraTenbHble YCTPOWCTBA, Marepunasbl, pacTBopsl

MpW BbINOIHEHUM W3MEPEHWU NPUMEHSAIT crlefylolue CpeacTBa W3MEPEHUn U BcnoMoraTesibHble
ycTpoiicTsa:

- CNeKTPOMeTp aTOMHO-a6COPOLUMOHHbIN C NIaMEHHBIM aTOMW3aTOPOM U UCTOYHUKOM WM3/TyYEHWUs Ha 30-
NoTOo 1 cepebpo;

- KOMNPEeccop BO3AYLUHbIN;

- neyb MydesibHyI0 C TepMOperyIsTopom, obecneumsaroLLyto TemnepaTypy Harpesa 1050 °C;

- BECbl labopaTopHble crneLumanbHOro kiacca TouHocTn no MOCT P 53228 ¢ guckpeTHocTbio 0.0001 T,

- aueTtuneH no NOCT 5457;

- nponaH-6yTtaH no NOCT 20448;

- Turnn chapdgopossie no NOCT 9147;

- Konbbl KH-2-100-19/26 TXC. KH-2-250-19/26 TXC no FOCT 25336;

- CTakaHbl B-1-100 TXC, B-1-400 TXC no NOCT 25336;

- Kon6bl MepHble 1-100-2.1-200-2. 1-1000-2, 2-25-2 no MOCT 1770;

- MUNETKU He HUXe 2-ro knacca TodHocTu no MOCT 29169 n FOCT 29227.

Mpwv BbINOMIHEHUN U3MEPEHMNI NMPUMEHSIOT CeAyioLie maTtepuasbl, pacTBopbl;

- KNCNOTY a30THYt0 nNo FOCT 4461 (NpoBepPEHHY0 HA OTCYTCTBUE X/I0PUA, MOHA C paCTBOPOM a30THOKUC-
noro cepebpa), pazbasneHHyo 1:6;

- KMcnoTy consHyto no FOCT 3118. pa3baBneHHyto 2:3 1 1:4, n pacTBOpbl MOMISAPHbIX KOHLEHTpauuii 2 un
6 Monb/amM3;

- CMeCb CO/ISHOM 1 a30THOW KMCNOT B COOTHOLEHMN 3:1;

- KncnoTy 6pommcToBogopoaHyto no MOCT 2062:

- CMEeCb a30THOI 1 GPOMUCTOBOAOPOAHON KUCNOT B COOTHOWEHNUM 1:1:

- 6pom no NOCT 4109;

- HaTpwin xnopucTblid no FOCT 4233:
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-Meab no FOCT 859. pacTBop MaccoBoli KOHUeHTpaymmn 0.2 r/gM3B pacTBOpPE CONSAHON KACNOTbl MONSP-
HOi KOHLeHTpauun 2 Monb/am3;

- 30110710 no NOCT 6835 nnu Apyrum HOPMaTUBHbLIM AOKYMEHTaM;

- pacTBOpbI 30/10Ta U3BECTHOIN KOHLeHTpaLuuu;

- cepebpo aszoTHokucnoe no FOCT 1277. pacTBOp MaccoBoli KoHUeHTpauumn 20 r/am3;

- cepebpo no NOCT 6836 vnn Apyrum HOPMaTUBHbLIM AOKYMEHTaM:

- pacTBOpbl cepebpa U3BECTHOI KOHLEHTpauuu:

- BoAy AuctunnuposaHHyto no NOCT 6709,

- hnIbTPLI 06€330/1EHHbIE MO [2] UAWM aHaNOrNYHbIE;

- 6ymary counbtpoBasibHyto no FOCT 12026, mapok @, ®C.

9.4.2 MeTopA N3MepeEHNiA

MeTo/f OCHOBaH Ha M3MepPeHUV aTOMHOrO MOr/IOWEHNS PE30HAHCHON /IMHWUW 30/10Ta NMPW 4/IMHE BOJHbI
242.4 Hm 1 cepebpa npu AnvHe BOMHbI 328.1 HM NMpW BBEAEHUW aHaNM3NPyeMoro pacTeopa B nnams auetu-
NIeH-BO3[yX UK nponaH-o6yTaH-Bo3ayX.

9.4.3 NMogfrotoBKa K BbINO/THEHUIO N3MEpPEHWUIA

9.4.3.1 MNpu NpUroToBNEHNN pacTBOpa Meau MaccoBoit KoHUeHTpauun 0.2 r/aM3HaBecKy Meau Maccoii
40 r nomMeLalT B cTakaH BMecTuMOocTbio 400 cm3, npunusatoT 100 cm3 a3oTHO kucnoTsl. MNocne npekpalle-
HMA GypHOI peakuun BblAeNEHNs OKCUAOB asoTa k pacTeopy npunmsailoT 100 cM3 cmecu a3oTHON u 6pomMu-
CTOBOJ0POAHON KNCNOT B COOTHOLEHUN 1:1 unun gecsitb kanenb 6poMa v BblLEPXMUBAOT 6€3 HarpeBaHusa ot
10 po 15 MuH. YnapuBatoT pacTBop A0 06beMa oT 3 o 5 cm3, npunueatT 30 cM3CONAHON KACMOTbI U CHOBA
BbINapMBalOT 0 BAXHbIX CoMeit. MNMomelyaioT pacTBop B MePHYH0 Konby BMecTuMocTbio 200 cm3, 40BOAAT A0
METKM pacTBOPOM COJISIHOM KUCNOTblI MOMSIPHOW KOHLEHTpaLumn 2 Monb/amM3 1 nepemeLLnBaioT.

9.4.3.2 ins NnoCTpoeHns rpagyMpoBOYHOrO rpadhvka roToBAT pacTBOPbI 30/10Ta N3BECTHOM KOHLEHTpaLK.

Mpv npurotoBneHnn pacTBopa A MaccoBoli KOHLeHTpauun 3o0n0T1a 0.1 Mr/cmM3 HaBecky 30/10Ta Maccoi
0,1000 r pacTBOpSsIOT Npy HarpeBaHun B 06beme oT 10 Ao 15 cmM3 cMecu COMSHOW M a30THOI K1cnoT, fo6as-
naT 0.1 1 X10pUCTOro HaTpus, oT 2 A0 3 cM3 COMAHOM KACMOTbI U BbiNapyBalT A0 BaXHbIX coneit. Mocne
oxnaxaeHus npunusatoT oT 60 A0 80 cM3 BOAbI, NEPEHOCAT NOJTYYEHHbIE PacTBOP B MEPHYIO kON16y BMECTU-
MocTbo 1000 cM3, AOBOAST A0 METKM COJISIHOW KUCNOTOM, pas6aBneHHol 2:3, 1 nepeMeLlnBatoT.

Mpu npurotoBneHun pacteopa b maccoBoii koHueHTpauun 3onota 0.01 mr/cm3 10 cm3 pacTtBopa A no-
MeLlalT B MEepHYI0 kos1iby BMecTumocTbio 100 cm3, foNnBatoT A0 METKA COMAHON KMCNOTON, pa3baBneHHol
1:4, n nepemeLLMBalOT.

B ceMb MepHbIX k016 BMecTUMOCTbIOKOO cM3 kaxgasa nomewatoT: 0; 0.5: 1,0: 3.0; 5.0. 10,0 n 30 cm3
pactBopa b 1 pactBop meau, B KONMYeCTBe, COOTBETCTBYIOLLLEM B3ATOW HaBecke npobbl, AOIMBAIOT A0 METK/
pacTBOPOM COJISIHOW KMCNOTbI 2 MO/Ib/CM3 U nNepemelunBatoT. MNosyyeHHble pacTBopbl cogepxart 0; 0,05; 0.1;
0.3; 0.5:1.0 u 3.0 mkr/cm3 30n0Ta.

MpumMmeuvaHune — KoHUEHTpauuM rpagyupoBOYHbIX PACTBOPOB 30/10Ta HOCAT PEKOMEHAATE bHbIM XapakTep u
3aBWCAT OT XapakTepuCcTMK NCNOb3yeMOro aToMHO-abCcop6LMOHHOr0 CnekTpoMeTpa, nHTepBana onpegensemMbiX KOHLEH-
Tpauuii. na NocTpoeHUst rpasyMpoBOYHOro rpaduka fonyckaeTcs UCnonb3oBaTb 3 — 7 rpafyMpoOBOYHbIX PacTBOPOB, HO
He meHee 3.

9.4.3.3 [InA nocTpoeHus rpafympoBOoYHOro rpadvka roToBsiT pacTBopbl cepebpa 13BeCTHON KOHLEHTPaLMK.

Mpv npuroToBeHUN pacteopa A MaccoBoil KOHLeHTpauuy cepebpa 1 mr/cm3HaBecky cepebpa maccoii
1.0000 r pacTBOpsitOT Npu HarpeBaHun B 30 cM3 a30THOM KMCNoThbl. 3aTtem npunueatT 25 cm3 Bogbl, oT 100
[0 120 cM3 CONSHOWM KMCNOTbI, NEPEHOCAT pacTBOP B MEPHYH KOGy BMecTMocTbio 1000 cM3, fonumBaT Ao
MeTKM pacTBOPOM CO/MIAHOM KMCNOTbl 6 MONML/AM3 N NepemeLLnBaloT.

Mpu npuroToBneHun pacteopa b MaccoBoli koHueHTpauun cepebpa 0,1 mr/cm3 10 cm3 pacTBopa A
nomeLlalT B MepPHy koniby BmecTumocTbio 100 cm3, AonuBatloT A0 MeTKM PacTBOPOM COJAHOW KUCMOTbI
2 mMonb/gM3 1 NnepeMeLunBatoT.

B cemMb MepHbIX KOn6 BmMecTMMOCTbiO 100 cm3 kaxpas nomeLwialT cooTBeTcTBeHHo: 1.5; 3.0: 5,0;
7.0 n 10 cm3 pactBopa b; 2.0 n 4,0 cm3 pactBopa A U f0NMBaKT A0 METKM PacTBOPOM COJIAHOW KWC/MOTbI
2 Monb/gM3 1 NnepeMeLunBatoT.

[lna nocTpoeHns rpafynpoBOYHOrO rpadvika NPUroToB/IEHHbIE PACTBOPbI PACMbINAT B N1aMeHN aueTu-
NeH-BO34yX, Wav nponaH-6yTaH-BO34yX. Kak ykasaHo B 3.4.4.2

9.4.4 BbINONHEHUE U3MEPEHUA

9.44.1 O6Lwue TpeboBaHMA K METOAAM M3MepPeHUii U TpeboBaHUS 6e30MNacHOCTU NPU BbIMOSIHEHUN U3-
MepeHuin — B COOTBETCTBUM C pasgeniom 4.
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9.4.4.2 HaBecky YepHOBOI1 Mey Maccoi oT 1 40 51 (B 3aBUCMMOCTU OT MacCOBOIA A0/1M 30/10Ta U cepebpa)
noMeLLaT B KOMUYECKYHO KOGy BMeCTUMOCTbI0 250 cm3, npunusatoT 30 cM3CMeCK COMAHON U a30THOM KUC/OT,
HaKpbIBaOT KO1IGY MOKPOBHbIM CTEKIOM (KPbILLKOIA) 1 OCTaBNsAT 6e3 HarpeBaHus 40 npekpalleHns 6ypHoii peak-
LMK BblAENEHNS OKCMAOB a30Ta. 3aTeM pacTBOP HarpeBaloT 1 BbiMapuBaloT A0 BNaXHbIX conei. MpunnsatoT ot
30 £o 50 cM3CONSAHON KACNOTbI MOJMAPHOM  KOHLEHTpauuein 2 Monb/AM3, HarpeBatoT A0 PacTBOPEHUS Cone,
OX/1KAA0T, NEPEHOCAT B MEPHYHO KO/IGY BMECTUMOCTb0 100 cM3 1 [OMBAIOT 40 METKM 3TOW Xe KACMOTONA.

MonyyeHHble pacTBOPbl PacnbINAT B MAaMeHN aueTueH-Bo3Ayx WUan nponam-6yTaH-Bo3gyx U peru-
CTPUPYIOT MOrMOWEHe NPy A/IMHAX BOMH ANS 3010Ta — 242.8 HM un ansa cepebpa — 328,1 HM.

Ycnosus nsmepenus nogomparoT B COOTBETCTBMM C UCNO/Ib3yeMbIM MPUBOPOM.

Maccb! 3010Ta 1 cepebpa onpegensaioT no rpagynpoBOYHbIM rpadukam.

AbBCOpOLMIO KaXA0ro pacTBopa M3MEpPSOT He MeHee ABYX pas 1 gna pacyeta 6epyT cpegHeapudmeTu-
yeckoe 3HauyeHue. Mpn cMeHe pacTBOPOB CUCTEMY Pacnbl/IEHUS NPOMbIBAIOT BOAOW A0 MOMYYEHNUA HYNeBOro
nokasaHua npubopa. PekomeHfOBaHHOE MakCUMalbHOe 3HayeHve usMepsemoinn abcopbunm — nprMepHo
0.5 eanHuy. B cnyyae HEOBXOAMMOCTU 4/151 YMEHbLUEHUS ee 3Ha4YeHUs A0nycKaeTcs NpoBOAUTL U3MepeHust
npy MeHee YyBCTBUTE/bHON A/IVHE BOMHbI UV pa3BopayvBaTb rOpenky.

Mo HallfeHHOMY 3HaYeHUD abcopbLmMmM aHaIM3MPYEMOro pacTBopa 3a Bbl4eTOM abcopbuumn pacTeopa
KOHTPO/IbHOTO ONbITa HaXOAAT coAepXaHue onpeaensieMoro KOMNOHEHTa MO rpagynpoBOYHOMY rpachuky.

9.4.5 O6paboTka pe3ynbTaToB U3MepPEHUii

9.4.5.1 MaccoByto f0/t0 30/10Ta uam cepebpa X, /T, BbIUMCASIOT no hopmye

11
- (1
roe ro, — MaccoBas KOHLUEeHTpauus KOMMOHEHTa, HalijeHHas no rpagympoBOYHOMY rpadouky, MKr/cm3;

V — BMECTMMOCTb MEpHOI konbbl, CM3;

o — Macca HaBecku YepHOBOI MeaMu. .

9.4.5.2 3a pe3ynbTaT n3MepeHuli NpUHUMalOT cpeaHeapuMeTUYECKOe 3HAYEHME TPEX NapasienbHbIX
onpeaeneHunii Npu ycnoBun, YTo Pa3HOCTb MeXAy Hanbo/bLLUUM Y HAMMEHbLLMM pe3y/ibTaTaMu B YC/I0BUSIX MO-
BTOPSIEMOCTUW NpuW JOBepuTENbHOW BepoaTHOCTU P = 0.95 He npeBbiliaeT 3Ha4eHWin npegena noBTopsaeMocTy
r, NpuBefeHHbIX B Tabnunuax 5 un 6.

Ecnn pacxoxaeHue mexay HanbosbWUM Y HaMMEeHbLUMM pesynbTaTaMu napasnnenbHbiX onpeaeneHuii
npesbILaeT 3HaYeHne npegena noBTopsaeMOoCTH, BbINOMHAOT npoueaypbl, U3noxeHHole 8 FTOCT P MCO 5725-6
(noanyHKT 5.2.2.1).

9.4.5.3 PacxoxaeHns Mmexgay pesynbtataMmv U3MepeHuii, NoslydeHHbIMU B ABYX 1a60paTtopusx, He AOK-
Hbl NPEBbILLATL 3HAYEHWI Npejena BOCNPOM3BOAMMOCTU, NMPUBELEHHbIX B Tabnmuax 5 n 6. B aTom cnyyae 3a
OKOHYaTe/bHbI pe3ysibTaT MOXeT 6bITb NPUHATO UX cpegHeapudmMeTnyeckoe 3HayeHue. Mpu HEBbINOHEHUN
3TOr0 YC/M0BMA MOFYT 6bITb MCMOIb30BaHbI Npoueaypbl, U3noxeHHble B FOCT P MCO 5725-6.

10 MeToA M3MEpPEHUA MacCOBON AO0MMN MbllWbsAKa

10.1 O6n1acTb NPUMEHEHNSA

B HacToswem pa3gene yctaHoBneH (hOTOMETPUYECKU METOL, U3MEPEHNI i MacCOBOW A0/IN MblllbsKa B
AnanasoHe oT 0.0010 % go 0.50 %.

10.2 Tpe6oBaHUA K MOTPELIHOCTN U3MEpPEHNIA

MorpewHocTb N3MEPEHNIA MACCOBOI 40NN MbllbsiKa, 3HAYEHUS NPeAesioB NOBTOPSIEMOCTM U BOCNPOU3-
BOAVMMOCTU ANA AOBEPUTENbHOW BeposTHOCTU P - 0.95 A0/XHbI COOTBETCTBOBATHL 3HAYEHUSIM, NPUBEAEHHbIM
B Tabnuue 7.

Ta6nuua 7 B npoueHTax
[1anasoH U3MepeHuii MaccoBoit XapaKTepucTyIka MorpeLLHocTy Mpegen
A0 MblllibsKa usmepevii 1 1 MOBTOPSIEMOCTH r(n * 2) BOCMPOM3BOANMOCTY R
OT1 0.0010 go 0.0030 BKNHOUY. 0.0007 0.0005 0.0010
Cg. 0.0030 » 0.0050 » 0.0011 0.0008 0.0016
B 0.0050 » 0.0100 » 0.0021 0.0015 0.0030
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OKoOHYaHue Tabnmubl 7 B npoueHTax

[nanas3oH n3mepeHnin MaccoBoii XapakrepucTyKa norpeLlHocTu Mpegen
A0/ MbllubAKA vismepeHmid 1 [} NOBTOPSEMOCTU 1 (n <2) BOCMPOV3BOAVIMOCTU R
Cs. 0.010 go 0,030 Bk/tOY. 0.004 0.003 0,006
» 0.030 » 0,100 » 0.007 0.005 0,012
* 0,10 » 0.30 » 0.04 0.03 0.06
» 030 » 0.50 » 0.07 0.05 0,010

10.3 CpefcTBa n3MepeHuii, BcnoMmoraTe ibHble YCTPOiicTBa, MaTepumarnbl, pacTBopsl

Mpy BbINOSIHEHWUN WM3MEPEHUI MPUMEHAIT crejytolume CpeAcTBa W3MEpPEeHMA U BCromorartesbHble
ycTpoiicTBa:

- NpM6OpP AN5 OTTOHKW MblLUbSIKA:

- cnekTpochoToMeTp unmn hotoMeTp POTOSIEKTPUYECKNI CO BCEMU NPUHAANEXHOCTAMU, ob6ecneynBato-
LKA NpoBefeHne n3MepeHunii npu AnvHe BosHbl oT 630 fo 670 unu 750 HM;

- Becbl nabopartopHble cneuyanbHoro knacca TodHoctn no FOCT P 53228;

- WKac CyWmnnbHbIR NabopaTopHbIl C TEPMOPEryNsaTopoM, obecneunsBarLmnin TemnepaTypy Harpesa 4o
250 °C:

- NINTY 3NEKTPNYECKYIO C 3aKpbITbIM HarpeBaTeslbHbIM 3/1eMEHTOM, 06ecneynBatoLLyo Temnepartypy Ha-
rpesa go 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 FOCT 25336;

- MUNETKN He HMKe 2-ro Knacca TouHocTy no FOCT 29169 n TOCT 29227;

- BOPOHKN ANnsa hmnbTpoBaHusa nabopatopHble no FOCT 25336;

- CTeK/1a Yacosble.

Mpu BLINONIHEHUN N3MEPEHWI MPYMEHSIOT cneayolmMe MaTepmasbl 1 pacTBOpbI:

- BoAy auctunnamposaHHyto no NOCT 6709;

- KMcnoTy a3oTHyto no FOCT 4461, pas6asneHHyto 1:1:

- KNC/IOTY COMSAHY0 0c060M uncToThl Mo FOCT 14261 nam kncnoTy consiHyto no FOCT 3118 (oumnLeHHY0
OT MbllWbsKa), pazbaBneHHyo 1:1:

- kncnoty cepHyto no FOCT 4204. pa36asneHHyto 1:1, n pacTBOP MOMISAPHON KOHLEHTpauui 2 monb/gm3;

- aMMOHUIA MmonnbaeHoBokucsbIn no FOCT 3765, pacTBOp MaccoBoit KoHueHTpauun 10 r/gm3;

- rTMapasviH CepHOKUCAbIN, pacTBOP MaccoBOl KOHUeHTpauun 1,5 r/am3;

- HaTpus rugpokcng (HaTpusa rmagpookmck) no NOCT 4328. pacTBop MaccoBoi koHueHTpauun 100 r/agm3;

- Kanuin 6pomucToili no TOCT 4160;

- 6pom no MOCT 4109;

- peakLMOHHY0 CMEeCb;

- aHrMapua MbiwbaKoBUCTbIN Nno FOCT 1973.

10.4 MeTopa nsmepeHuii

MeToz, OCHOBaH Ha U3MEPEHWMU OMTUYECKO!N MIIOTHOCTU OKPALLUEHHOTO MbILbAKOBOMONGAEHOBOTO CO-
efMHEHNsI NOC/e OTAENIEHUS MbllbAKA OT MEAU U MELLAIOLWNX 3/1IEMEHTOB NyTem ero OTroHKW B BUAE TPUXJIO0-
puia MbllUbsKa.

10.5 MoAaroToBKa K BbIMO/THEHUIO U3MEPEHNIA

10.5.1 Mpun NpUroToBIEHUN pacTBOPa MOMNGAEHOBOKMC/IOTO aMMOHUSi MaccoBOW KOHLeHTpauwumn 10 r/gm3
HaBecKy cosim maccoii 10 r pacTBOPSIIOT B pacTBOPE CEPHOW KNCNOTbI MONAPHON KOHUEHTpauum 2 Monb/am3,
pactBop (OUNbTPYIOT, NEPEHOCAT B MEpPHYI0 kon6y BMecTuMOoCTbio 1000 cm3, fonunBaloT L0 MEeTKu 3TOl Xe
KNCNOTOI 1 NepemMeLlnBatoT.

10.5.2 Mpu NpUroToBNEHUN PEAKLVOHHOW CMecu B MepHyk konby BMecTumMocTbio 100 cm3 nomewaroT
50 cm3 pacTBOpa MOMG6AEHOBOKNCIONO aMMOHMA 1 5 cm3pacTeopa rmapasuHa, 40NnBatoT 40 METKU BOLOW 1
nepemelumsatotT. CMeCb roTOBAT HENOCPEACTBEHHO Nepes NpuMeHeHneM.

10.5.3 4N NOCTPOEHWs1 TPaZyMpPOBOYHOIO rpadouka roToBAT PacTBOPbl MbllibsKa W3BECTHOW KOHLEH-
Tpauuu.
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Mpn NpUroToBEHUN pacTBopa A MaccoBoOli KOHLUeHTpauumn Mbiwbsika 0.1 Mr/cm3 HaBecKy MbllIbSKOBU-
cToro aHrugpuaa maccoii 0.1320 r nomeLLaroT B MEPHYH0 k016y BMecTumocTbio 1000 cm3, npunusatoT 10 cm3
pacTBopa rmapokcuga HaTpus, Ao/MBalOT BOAOK [0 METKA U NepemeLLnBatoT.

Mpu npurotoBneHnn pacTeopa b maccoBoii koHLeHTpauun Mblwbska 0.02 mr/cm350.0 cm3 pacteopa A
nomeLLalnT B MEPHYI0 KON1by BMECTUMOCTbIO 250 cM3, AONUBAIOT 40 METKM BOAON U NepemMeLlnBatoT.

10.5.4 TMocTpoeHue rpafynpoBOYHOrO rpaduka

B natb ctakaHoB BMecTMMOCTbiO 100 cM3 kaxablii nomewatoT: 0; 0.5; 1.0; 3.0 n 4.0 cm3 pactBopa b.
B cTtakaHbl f06aBNs0T N0 5 cM3 a30THON KMCNOTbI, BbINAPMBAIOT JOCYyXa U Aasiee U3MepeHne MpoAosIKatoT,
kak ykazaHo B 10.6.2. 0 nony4yeHHbIM AaHHbIM CTPOAT rpajyupoBOUHbIA rpadivk.

PacTBopom cpaBHEHUSA CMYXUT PacTBOP KOHTPOJILHOrO OMbITa.

10.6 BbIinonHeHWe n3MepeHui

10.6.1 Obwwue TpeboBaHuA K MeTogaM U3MepeHuii u TpeboBaHWA 6€30MacHOCTY NP BbINOSHEHWUN U3-
MEpEHWn — B COOTBETCTBUM C pa3aesiom 4.

10.6.2 HaBecKy 4epHOBOI Mean Maccoli B COOTBETCTBUM € Tabimueld 8 nomeLLatoT B cTakaH BMECTUMO-
cTbto 250 cm3um npunmeatoT oT 10 o 50 cm3a30THON K1cnoThbl, pa3basneHHon 1:1.

Tab6bnuua 8

O6bEM KMCNOTHI, BmecTuMocTb mep- AnuksoTa pacTBoO-
Maccosas gonsa mblwbsAka. % Macca HaBecku, 1 o
cmM3 HOW Kon6bl, M3 pa. cm3
OT10.001 o 0.005 Bkntou. 5 50 100 20
Ce.0.005 *+ 0.05 = 2 40 250 20
» 0.05 s 0.1 » 1 20 250 10
» 01 » 05 » 0.5 10 250 5

CTakaH HakpblBatlOT CTEKNOM (KPbILLKOI) 1 HarpesatoT B To4eHne 20 — 30 MUH 4,0 NpekpaLeHns 6ypHoi
peakuun BblAeneHnsa okcuaoB asota. CTekno (KpblllKy) CHAMAKOT, 06MbIBAIOT €ro BoAOl Haf CTakaHOM U Bbl-
napvBalT pacTBop A0 o6bema oT 3 A0 5 cm3. Ecnn 3ameyeHbl KOPOJIbkM Cepbl, TO K pacTBopy npubasnstoT
0T 2 80 3 cM36poMa, 3aKpbIBAKT CTEKNOM (KPbILLKOW) U OCTaBAOT 6€3 HarpeBaHusi B TeueHne 10— 15 MuH.
3aTeM BbINapuBatoT 40 BaXHbIX COMEN.

K octaTky npunmsatoT 20 cM3 cepHoli KUCNOThl, pasbaBnerHol 1:1. n ynapusaloT A0 HaYana BblAeNeHns
napoB CepHO KMCnoTbl. OxnaxaatT, 4onmBarT oT 540 10 cM3BoAbl ¥ BbinapuBaHue MOBTOPSIHOT.

K octatky npunmsatoT oT 40 o 50 cmM3BOAbl U NEPEHOCAT PacTBOp B KONBY ANA neperoHku. MNpubasnsoT
B KONIGY 4 1 ruapasvHa. 1 r 6poMnUcToro Kanus n Konby 6bICTPO 3akpbiBatoT NPOGKOI, CHAbXeHHON KanesbHo
BOPOHKOW 1 Hacaakoii. B npremHuk HanusatoT 30 M3 BOb! U COEMHAIT BCE YACTW NPU60OpPa, B KOHTPOSIbHbIN
NPMEeMHUK Ha/IMBatoT TaKkoih 06bEM BOfbl, UTOObI YpOBEHb 6bin Ha 1 (2) MM Bbille KOHLA TPYOKM.

B neperoHHyto konby, cofepxaLllylo aHannsnMpyemblii pacTBop, BBOAAT uyepe3 KaneslbHYl0 BOPOHKY
100 cM3CONAHOW KNCNOTbI, HAarpeBatoT A0 KUNEHNUSA 1 3aTeM NeperoHsAT 2/3 o6bema XUAKOCTH.

MpoMbIBAIOT XONOAWNBHVK BOAOW M NEPEHOCAT pacTBOPbl M3 NMPUEMHUKOB B MEPHYH KOGy BMECTUMO-
CTbio 0T 100 go 250 cmM3 n 4N M3MEpPEeHUin oToMpatoT aMKBOTY pacTBOpa B COOTBETCTBUM C Tabnumuein 8.

ANVKBOTY pacTsBopa fnomMeLLatoT B cTakaH BMecTumocTbio 100 cm3, npunmsatot ot 10 go 15 cm3asor-
HOI1 KUCNOTbI W BbINapuBalT A0 Cyxux cosneil npyu TemnepaType oT 120 eC go 130 ' C. [na NosHoro yaaneHus
OCTaTKOB a30THOW KUC/OTbl CTakaH MOMELLAIOT B CYLLWIbHBIN LWKad 1 BbicyLuMBaloT npu Temnepartype oT 130 *C
00 135 °C B TeveHne 1 — 1.5 4. OcTaToK ox/1axgatoT 1 cMaynBaloT 2 Kanasmm pacrsopa rugpokcuga Hatpus. o
ucteveHnm 10 — 12 muH k octatky npunmsatoT 30 cm3 ropsyeit Bogbl U 4 cm3peakuyoHHO cmecu. Harpesatot
[0 KUMEHUS U KUNATAT B TeyeHne 5 — 6 MuH. MNocne oxniaxaeHUs pacTBop NEPEHOCAT B MEPHYIO KONy BMeCTU-
MocTbto 50 cM3, ONIMBAIOT BOAOKN A0 METKM U NepeMeLLMBatoT.

M3mepsatoT onTUYECKYHo NI0THOCTb pacTBopa npu AnvHe BosHbl 0T 630 Ao 670 HM unun 750 HM (B 3aBK-
CMMOCTV OT Tna nNpmM6opa) B KIOBETE TOJILLMHON nornoLarLLero ceet cios 30 M.

PacTBOpOM cpaBHEHUSA CMYXUT PacTBOP KOHTPOJ/IbHOIO OnbITa.

Maccy Mbilwbsika onpefenstoT no rpagympoBoYHOMY rpacumky.

10.7 O6paboTka pe3y/nbTaToB U3MEpPEHNi
10.7.1 MaccoByto A0/10 MbllbsaKa X, %, BbIYUCNAT N0 hopmyne
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:nV100

L/nto00 « (12

roe — Macca MbllWwbsiKa, HalgeHHas no rpasyupoBOYHOMY rpachuky, Mr:
—  BMECTMMOCTb MepHOI Konbbl, cmM3,
06beM anvkKsoTbl pacTBopa, cmM3:
— Macca HaBeckv YepHOBOW meau, T:
1000 — Ko3hhMuMeHT nepecyeTa MUAIUIPAMMOB B rpammbl.

10.7.2 3a pesynbTar M3MEpeHuin MPUHUMAIOT cpefHeapudMeTUyeckoe 3HauyeHne [ByX napasinefibHbiX
onpeaeneHvii Npyu ycnoBun, 4To abcosmioTHast Pa3HOCTb MEXAY HUMU B YC/IOBUSAX NOBTOPSIEMOCTY He NpeBbILLaeT
3HaYeHW (Npy JoBepuTenbHOW BeposiTHocTU P = 0.95) npefena NOBTOPSEMOCTU I, MPUBEAEHHbIX B Tabnuue 7.

Ecnn pacxoxpaeHne mexay pesynbTaTamy napannenbHbiX onpefeneHunii npeBblluaeT 3HaYeHne npege-
na NnoBTOPSIEMOCTU, BbINOMHSAKT npoLeaypbl, nsnoxeHHusle B FOCT P NCO 5725-6 (nognyHkT 5.2.2.1).

10.7.3 PacxoxaeHua mexay pesynbratamv U3MepeHunii, NonyyeHHbIMy B ABYX nabopaTopusix, He foK-
Hbl MpeBbILLaTh 3HAYEHWUIA Npefena BOCNPOU3BOAVMOCTM, NPUBEAEHHbIX B Tabnuue 7. B aToM ciyyae 3a OKOH-
YyaTenbHbI pe3ynbTar MOXET ObITb MPUHATO MX cpegHeapudmeTuyeckoe 3HadeHne. MNpu HeBbINOHEHWN 3TO-
ro ycnioBus MOryT 6bITb UCMOMb30BaHbl NpoLeaypbl, n3noxeHHole B FTOCT P NICO 5725-6.

—|<<—|
|

11 MeToAbl N3MEPEHUIA MACCOBOWN J0NN CEPbI

11.1 O6nacTb NPUMEHEHUSA

B HacTosLweM pasgene ycTaHOB/EHbl MeToAbl N3MEPEHMWI MacCOBO A0/ CEPbl: FPaBUMETPUYECKUii —
B Anana3oHe oT 0.03 % go 1,00 % u nHchpakpacHoli cnekTpoMeTpum — B gnanasoHe ot 0,010 % o 1,00 %.

11.2 Tpe6oBaHUA K MOrPeLWHOCTN U3MEPEHUIA

MorpewHoCcTb N3MEPEHUI A MACCOBOW [OMN Cepbl, 3HAYEHUsI NPeaesioB NOBTOPSEMOCTU U BOCMPOU3BO-
AVMOCTY ANst AoBepuTenbHol BeposiTHOCTM P = 0.95 A0/MKHbI COOTBETCTBOBATb 3HAYEHUSM, NPUBELEHHLIM B
Tabnmyax 9 n 10.

Ta6nuuya 9— MpaBMMETPUYECKUIA METOL, B npoveHTax
[yanaszoH n3mepeHuii MaccoBoi XapakTepucTuka noTpoLL- Mpegen
Aonm cepel HECTU N3MEpeHni 1 ﬂ' MOBTOPAEMOCTU r (n * 2) BOCNPOU3BOANMOCTU R
OT 0.03 g0 0.10 BK/tOM. 0,02 0.02 0,03
Cs.0.10 a 0.30 » 0,05 0.05 0,07
a 030 » 1,00 a 0,08 0.08 0.1
Ta6nuya 10— MeTog UHdpakpacHoi CekTpoMeTpUn B npoueHTax
[lnanasoH UsMepeHuii MaccoBoii XapaKTepucTIKa norpeLL- Mpegen
Ao cepel MOCTV M3MEpEHWH t [} MOBTOPSIEMOCTU T (N1 * 2) BOCMPOM3BOAMMOCTY R
Ot 0.010 [0 0.030 BKAtOu. 0.003 0.003 0.004
Cs. 0.030 a 0,100 » 0.005 0.005 0.007
a 0,10 o 0.30 a 0,02 0.01 0,03
a 0,30 a 100 a 0,04 0.03 0.05

11.3 [paBUMETPUYECKMI MeTOS

11.3.1 CpepcTtBa n3mepeHuid, BcnoMmoraTenibHble YyCTPOCTBa, Matepuanbl, pacTBoOpsI

Mpy BbLIMOMIHEHUN W3MEPEHWI MPUMEHSIOT crefylowmne cpeAcTBa W3MepeHwuidi U BCnomorartesbHble
ycTpoiicTBa:

- neyb MydenbHy C TepMOoperynsaTopom, obecneumnsaroLlyo Temnepatypy Harpesa 900 °C;

- NINTY 3/1IEKTPUYECKYIO C 3aKPbITbIM HarpesBaTe/ibHbIM 3/1IEMEHTOM, 06ecneynBaloLLyto TeMnepartypy Ha-
rpesa fo 350 °C:

29



FOCT P 55685—2013

-Turnn apdgopossie no NOCT 9147;

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

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

- NMUMNETKN He HUXe 2-ro Knacca ToyHocTn no MOCT 29169 n TOCT 29227.

- aKkcukaTop no FOCT 25336. 3an0/IHEHHbIN OKCUAOM KasbL1s UK XJIOPUCTBIM KasibLUEM.

Mpw BbINONHEHNN U3MEPEHWI NPUMEHSAIOT cnegylolne MaTepuasbl U pacTeopbl;

- kanbuusa okempa no FOCT 8677. npefBapuTenbHO NpoKaneHHbI npu TemnepaType oT 970 eC fo 1050 CC;

- Kanbumin xnopug no [7];

- KMcnoTy asoTHyto no NOCT 4461, pasbaBneHHyto 1:1;

- KMCNoTy consHyto no FOCT 3118. paszbasneHHyto 1:1,1:9;

- 6pom no MOCT 4109;

- Kanuii 6pomucTbiii no FOCT 4160;

- Kanus xnopart (conb 6eptonetosa) no NOCT 2713,;

- rmgpokcunamuHa rugpoxnopug no FOCT 5456. pacTBop MaccoBoii koHueHTpauuu 100 r/gm3, pacTBop
XpPaHAT B TEHEHUe cemu Heil;

- 6apuii xnopug 2-8oaHeln no FOCT 4108, pacTBOp MaccoBoi KoHUeHTpauwumn 20 r/am3 npeasaputensHo
OTChMNBLTPOBAHHbIN, PACTBOP XPaHAT B TEYEHNE OAHOrO roaa,;

-cepe6po asoTHokucnoe no FOCT 1277. pacTBOpP MaccoBoOli KOHUeHTpauun 10 r/amM3, NoAKNCNEHHBI
a30THON KMCMOTOW, pacTBOp XPaHAT B TEYEHUE OAHOTO roAa, YCrnoBust xpaHenus no FOCT 4212.

11.3.2 MeToa uamepeHuii

MeTog OCHOBaH Ha pa3noXeHWn HaBeCkU YepPHOBOWM Meau a30THOM M COMSHOWM KMcnoTaMu ¢ nocneayto-
MM ocaxaeHnem cepbl B Bue cynbdarta 6apus n onpefeneHnn Maccbl NocnegHero.

11.3.3 BbinonHeHWE n3mMepeHunii

11.3.3.1 O6wue TpeboBaHUSA K METOAAM U3MEPEHWI 1 TpeboBaHNA 6€30NacHOCTY NPY BbINOSIHEHUN U3-
MepeHWin — B COOTBETCTBUM C pa3fesnom 4.

11.3.3.2 HaBecky 4epHOBOI Meau maccoli oT 1 g0 5 r nomelLaioT B cTakaH BMECTUMOCTb 250 cm3,
[o6aBnsT oT 2 fo 3 kanenb 6poma (v oT 1 40 2 r 6poMUCTOro kanmsa uam 6eptoneToBoli conum), oT 15 ao
25 cm3 a30THOI KUCNOTbI, pa3basneHHol 1:1, HakpbIBAOT CTEK/IOM ¥ OCTaB/AT 6e3 HarpeBaHns B TeueHue
15 — 20 MuH [0 npekpaleHns BypHOIl peakunmn BblgeNeHUst OKCUA0B asoTa.

3aTem nomelLlalroT Ha Tens0e Mecto NAuTbl, MeA/IeHHO ynapmBaloT pacTBOp 4O CYPONO06pPasHOro co-
CTOAHNS. CHUMaIOT cTekNo (KPbILKy), 06MbIBAKOT €ro BOAOW Hafj cTakaHoM, npuamBatoT oT 10 go 15 cm3 co-
NAHONI KNCNOTbI 1 BbINapyBalT NoYTH focyxa. Jo6aBnsaioT 5 cM3CONAHON KNCNOTbI M CHOBA BbiNapuBatoT f,0-
cyxa. 3Ty onepauuio NOBTOPSAIOT eLle OAUH pa3. BeicylumsaloT octaTok npu temnepatype ot 130 °C go 150 °C
00 yAaneHuns 3anaxa CO/ISHON KUCOThI.

Cyxoii ocTaToK CMaunBatT 5 cM3CONAHON KMCNOThI, pazbasnieHHoi 1:1, npunusatoT oT 50 Ao 70 cm3ro-
pauei BOAbI M KUMATAT MO CTEKNOM B TedeHne 5 — 10 MuH. PactBop hunbTPyIOT (ECAM eCTb HEPaCTBOPUMBIi
0CTaToK) Yepe3 M/OTHbIN (PUNLTP «CUHASI IEHTa», B KOHYC KOTOPOTO B/IOXEHO HEMHOIO (OMUNbTPOBYMaXKHOM
Macchbl, ¥ NPOMbIBAKOT NSATb WU LIECTb pa3 ropsyeit CoNAHOW KMCNOTON, pa3basneHHon 1:99.

dunbTpaT M NPOMbIBHBIE BOAbl COOMPAIOT B KOHUYECKYIO KONIBY BMecTUMOCTbo 500 cm3. O6bem pacTso-
pa fomkeH 6bITb 0T 250 Ao 300 cm3. MpunmBatoT B k0Nby 2 cM3 pacTBopa rmapokcuMiaMmHa. 3akpblBalT KOnby
KPbILIKOW W KUMATAT B TeYeHne 5 — 7 MuH.

B HarpeTblii O KMMeHWs pacTBOP BAMBAIOT MPW NOCTOSAHHOM MepeMellnBaHuy HenpepbIBHON CTpyel
100 cm3ropsivero pactsopa x/opucTtoro 6apus. Kunatart B TedyeHne 10— 15 MUH 1 OCTaBASAKOT 40 Cneayto-
LLero AHA Ha Ten/1I0M MecTe M/UTbI.

PacTtBOop hunbTpyloT yepes ABONHOW NMOTHbIA (UALTP «CUHSA JIeHTa», cTapascCb He NepeHoCUTb Ha
Hero ocafiok. B konby npunusatoT 25 cM3 ropsayeli BoAbl, B36anTbiBaOT U BbIIMBAIOT Ha (hnnbTp. MoBTOPSIOT
3Ty onepauuio ewle Asa pasa. CTeHKM Ko/bbl MPOTUPAIOT KYCOUKOM (IUNbTPA, KOTOPbI NOMeLLaloT Ha uabTp
C 0CaikoM. 3aTeM NPOMbIBAIOT KONBY W huNbTP MHOTOKPATHO ropsiveil Bofoli [0 OTCYTCTBUSA peakumm Ha Xno-
pyf VOHbI B NPOMbIBHbLIX Bofax (C pacTBOPOM a30THOKMC/IOro cepebpa).

dunbTp € 0CaAKoM NOMeLL AT B NpefBapuTeslbHO NPOKasIeHHbI 1 B3BELWEeHHbIV hapdopoBbIi TUrenb,
cyliaT, 030/1510T B Myde/ibHOI neyn 1 npokanuearT npu Temnepatype oT 850 °C go 900 °C fo nonyyeHus
NOCTOAHHONM Macchl. 3aTeM TUrenb NOMELLAIOT B 9KCUKATOP, OX/1aXAaloT 1 B3BELUMBAIOT.

11.3.4 O6paboTka pe3ynbTaToB NU3MeEPEHU

11.3.4.1 Maccosyto fonto cepbl X. %, BbIUNCAAIOT N0 hopmyne

X , /n,0,1374100 (13)
T
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rae T, — Macca HaBecKu ocafika CepHoKucioro bapus, r.
0.1374 — dpakTop nepecyeTa Maccbl CEpHOKMUCNOro 6apusa Ha cepy;
T — Macca HaBeCKW YepHOBOWN Meau. T.

11.3.4.2 3a pe3ynbTaT U3MepeHWin NprHUMAT cpefHeapudMeTnyeckoe 3HaveHne ABYX napasnnesbHbiX
onpeaeneHvin Npyu ycnosuu, Y4To abcosmioTHasA Pa3HOCTb MEXAY HMW B YCNOBUSAX NOBTOPAEMOCTY He NpeBbIlaeT
3HaueHuli (Npu foBepuTenbHON BepoaTHOCTM P = 0.95) npegena noBTOPAEMOCTY I. NPMBELEHHbIX B Tabnuue 9.

Ecnu pacxoxgeHne mexay pesynbTaTamy napannenbHbix onpefeneHunii NnpeBblllaeT 3HaYeHne npege-
na NnoBTOPSAEMOCTU, BbINOMHAKT npoueaypbl, n3noxeHHole B FOCT P NCO 5725-6 (nognyHKT 5.2.2.1).

11.3.4.3 PacxoxgeHus mexgy pesynbtatamy U3MepeHuii, nosyyeHHbIMW B ABYX nabopaTopusix, He
[OMKHBI MPEBbILAaTL 3HA4YeHW Npejena BOCNPON3BOANMOCTY, NPUBEAEHHBIX B Tabnuue 9. B aTom cnyyae 3a
OKOHYaTesNbHbIl pe3ynbTaT MOXeT 6biTb MPUHATO UX cpefHeapudmeTnyeckoe 3HaveHune. MNpu HeBbINOIHEHWN
3TOro ycnoBus MOryT 6bITb UCNOb30BaHbI NPoLeaypbl, U3noxeHHble B FTOCT P NCO 5725-6.

11.4 MeToA UHpakpacHoOW CnekTpoMeTpum

11.4.1 CpepfcTBa M3MepeHuUil, BCnomoraTteibHble yCTpolicTBa, MaTtepuasbl, pacTBopbl

Mpy BbINOSIHEHWU WM3MEPEHUI MPUMEHSIIOT Ccrejyloluime cpeAcTBa W3MEpPEHMd U BCnomorartesbHble
YCTpOIACTBa;

- aHasM3aTop cepbl, OCHOBAHHbIV Ha NPUHLMNE NHAPaKPACHON CNeKTPOMETPUN:

- MIHAYKLMOHHYIO BbICOKOYACTOTHYIO UK TpybuaTyto neyb, obecneynBaioLLlyto TeMnepartypy Harpesa He
MeHee 1100 X ;

-1004YKN WAN TUTN OTHEYMOpPHbIE Kepamuyeckue, npokaseHHble npu temnepartype ot 900 X pfo
1100 X B TeyeHue He meHee 1u;

- cTaHfAapTHble obpa3subl no MOCT 8.315 coctaBa MeAn Uan CNaaBoOB Ha OCHOBE MeAu UK Xenesa,;

- NMMHLET MeanuuHcknii no FOCT 21241.

Mpy BbINONHEHNN U3MEPEHNI NPUMEHSIIOT cnegylolme maTepuansi;

- KNCnopog TexHmyeckunii rasoobpasHelii no FOCT 5583.

- MarHuii XNOPHOKUC/bINA (aHrMAPOH) No [8] unv Apyroii TEXHNYECKOoN AOKyMeHTaLun:

- HaTpua rmapokeug (HaTpmsa rmapooknck) no FOCT 4328 nnv 4pyrum HOPMaTVBHbLIM AOKYMEHTaM:

-meau (1) okeng no FOCT 16539 nnum ApyrM HOPMaTUBHBIM AOKYMEHTaM;

- peareHTbl B COOTBETCTBUM C UHCTPYKLMENR K aHasim3aTopy;

- nnasHW: BoNbgpam no (9) n gpyrve BellecTsa, obecneumsaioLiie CxuraHme npobdbl 1 pesynbTaTbl KOH-
TPO/ILHOrO OMNbITa, yKasaHHble B 11.4.4.

11.4.2 MoToa M3MepeHui

MeTog OCHOBaH Ha M3MepeHun CBETOMOr/oLWeHns razoobpasHoro okcuga cepbl (IV) B uHdpakpacHoii
o6nacTn cnekTpa nocse BbiAeNeHNs ero U3 HaBeckn Metasnna CKMraHmeM B MHAYKLMOHHOW BbICOKOYACTOTHOM
Unn TpybuaTtoii neyn B TOKe K1cropoaa.

11.4.3 MoAroToBKa K BbIMOTHEHUIO U3MEPEHU

MoaroToBKy aHanmM3aTopa K paboTe 1 ero rpagynpoBKy NPOBOASAT B COOTBETCTBUM C MHCTPYKLMEl NO ero
akcnayatauun. Ans rpagyvpoBku cnegyeT UCnonb3oBaTh CTaHAapTHbIe obpasLbl cocTaBa Meau, CniaBoB Ha
OCHOBE Me[V UM Ha OCHOBE Xesesa.

11.4.4 BbinoNHEHVE N3MepeHuni

O6wue TpeboBaHNS K MeToAam U3MepeHuii n TpeboBaHus 6e30mMacHOCTV MPU BbINOIHEHUN U3Mepe-
HWI1 — B COOTBETCTBUK C pasgenom 4.

MaccoByto 40110 cepbl ONpeAensoT napanienbHo N3 ABYX HaBECOK.

B nogouky unu Turenb NomMeLLarnT HaBecky aHanM3mpyemoi npo6sl maccoli ot 0.1000 go 1.000 r. go-
6aBNA0T NNaBeHb, Macca KOTOpOro A0/MkHa ObiTb O4MHAKOBON NpU NPOBEAEHNN KOHTPOMbLHOIO ONbITa, rpagy-
MPOBKM 1 aHanM3a, n NPoBOAAT U3MEPeHne, Kak yka3aHo B npunaraemoil Kk aHann3atopy UHCTPYKL UK.

HenocpeacTBeHHO nepes U3MepeHNeM HaBECKM aHaIM3npyeMoin Npobbl NPOBOAAT KOHTPO/bHbIW OMbIT.
[nsa aTOro B 1I0A0YKY MW TUre/lb NOMEeLL 0T HaBeCKy N/1aBHSA Takoil Maccow, Kakyro NCNob3yT Npu aHanuse
npoo6, 1 NPOBOAAT U3MEPEHNE, KaK yKa3aHo BbllLe.

KOHTpO/bHbLIV ONbIT cNegyeT cuntaTb YAOBNETBOPUTENbHLIM, €C/IN MOKa3aHWA MacCcoBOI [0 cepbl Ha
LUMdpoBOM Tab/10 He NPEBbLILWANT 3HAYEHW XapaKTepUCTHKN NOrpeLHOCTM MeToa nsmepeHuii (tabnuua 10).
MorpeLwwHoCTb0 METOAA N3MEPEHUIE CUMTAKOT MOTPELIHOCTb HUXKHETO AnanasoHa onpesensemMbix UHTepBasios
MaccoBbIX A0/eil cepbl.

11.4.5 O6paboTka pe3ynbLTaToB N3MOPOHWIA

Pe3ynbTartbl U3MepeHnss MaccoBOW 401N Cepbl B NPOLEHTax BbIBOAATCA HA Tabs10 Wan npyHTep aBToma-
TM3UPOBAHHOTO aHasm3aropa.
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3a pe3ynbTaT USMepeHnii NPUHUMAIOT cpeHeapugMeTMyeckoe 3HavYeHne AByxX napasienbHbix onpege-
NeHnit Npu ycnoBuu, Y4To abconoTHas pasHoOCTb MeXAy HAMW B YCNIOBUSIX MOBTOPSIEMOCTY He NpeBbILLaeT 3Ha-
YeHwuii (Npn fosepuTenbHOR BeposTHOCTV P = 0.95) npeAena noBTopsemMocTy I, npuBegeHHbIX B Tabnuue 10.

Ecnu pacxoxgeHue mexay pesynbTaTamy napasinefibHbiX onpeAeneHunii npesbllaeT 3HauyeHne npege-
na NoBTOPSAEMOCTH, BbIMOMHAT npouenypbl, n3noxeHHole B FOCT P NCO 5725-6 (noanyHKT 5.2.2.1).

PacxoxgeHns mexagy pesynbtatamu U3MepeHuii, NofyYeHHbIMY B iBYX 1abopaTopusx, He f0/KHbI npe-
BblLWATb 3HAYEHWI npejena BOCNPOU3BOAMMOCTU, NpUBELEHHbIX B Tabnuue 10. B aToM cnyyae 3a OKOHYa-
TeNbHbI pe3ynbTaT MOXET OblTb NMPUHATO KX cpeaHeapudmeTnyeckoe 3HayeHve. MNpu HeBbINONHEHNN 3TOTO
YCNOBUS MOTYT GbITb UCMOMb30BaHbI NpoLeaypbl, M3noxeHHble B FOCT P NCO 5725-6.

12 ATOMHO-abCcoOpOUMOHHLIA MeToh N3MepPeHUNii MaccoBO 40N CBUHLA

12.1 O6nacTb NPUMEHEHNS

B HacTosiLeM pa3sgene yCTaHOBMEH aTOMHO-a6COPOLUMOHHBIA MeToA, U3MEpPEHNt MacCOBO 0NN CBUH-
ua B gnanasoHe o1 0.002 % go 3,0 %.

12.2 TpeboBaHUA K MOTPELIHOCTN U3MEpPEHNIA

MorpeLHocTb M3MEPEHNI MACCOBOI 40NN CBUHLA, 3HAYEHUA NPeaenoB NOBTOPSIEMOCTU 1 BOCNPOU3BO-
AVMMOCTUN ANS AOBepUTeNIbHOV BepOATHOCTM P = 0.95 f0/MKHbI COOTBETCTBOBATb 3HAYEHWSAM, NPUBEAEHHLIM B
Tabnuue 11.

Ta6nuuya 11 B npoueHTax
[nanasoH N3MepeHnn MaccoBoi XapakTepucTuka norpeLUHocTy Mpenen
Ao CBHLA vismeperii 1 NOBTOPSIEMOCTU 1 (n + 2) BOCMPOM3BOAMMOCTY R
Ot 0.002 po 0.005 BK/tOY. 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 P10 » 01 01 0.2
» 1.0 »30 » 0.3 0.2 04

12.3 CpefcTBa n3MepeHunii, BcnomoraTeibHble YCTPOCTBA, MaTepuasbl, pacTBopsl

Mpy BbINOMHEHWN UM3MEPEeHWi MPUMEHSIIOT CreAytolive CpeAcTBa U3MepeHwuii U BCromorartesbHble
ycTpoiicTea:

-CNeKTpoOMeTp aTOMHO-a6COPOLUMOHHBIA C MAaMeHHbIM aTOMU3aTOPOM UM UCTOYHWKOM W3NyYeHUs Ha
CBUHeL;

- KOMNPEeCcCcop BO3AYLUHbIN;

- BeCbl nabopatopHble crneumanbHOro knacca To4HocTn no NOCT P 53228:

- konbbl MepHble 2-100-2, 2-200-2. 2-250-2, 2-1000-2 no NOCT 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 NOCT 25336:

- MUMETKN He HuXe 2-ro knacca ToyHocTy no FOCT 29169 n TOCT 29227.

Mpwv BbINOIHEHUW M3MEPEHUIF NPUMEHSAIOT Creaytolme MmaTepuansl ¥ pacTBopbI:

- BO3yX, CxaTblli noa gasneHnem 210 5— 6-105 Ma;

- aueTtuneHn no NOCT 5457;

- nponaH-6ytaH no FOCT 20448:

- BOAy AuctunnnposaHHyto no NOCT 6709;

- kucnoty consHyto no FOCT 3118 nnam paszbasneHHyt 1:1,1:9 n 1:95:

- KNCNOTY a30THyto no FOCT 4461 wnu pas6asneHHyto 1:9 n 1:95:

-xeneso no FOCT 9849, pacTBop MaccoBOi KOHUeHTpauum 15 r/gm3 B a30THOW KUCMOTE MOJISPHOM
KoHUeHTpauum 0.1 mons/am3;
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- amMmmMuak BoaHbli no FOCT 3760;

- nepokcung sogopoga no OCT 10929;

- cBuHel no MOCT 3778, mapkn COu C1,;

- pacTBOpbI CBMHLA U3BECTHOW KOHLLEHTpauumu;

- rPaAyvpoBOYHbIE PACTBOPbI CBUHLA;

- hnNbTPbl 06€330/10HHbIE NO [2] UK aHaNOTNYHBbIE.

- NaHTaH XI0PUCTbIMA WM a30THOKMUC/bIA MK okeuA nanTaHa no [10], [11], [12]; pacTBOp, MacCOBOI KOH-
ueHTpauuu 2 mr/cm3.

12.4 MeToa nsmepeHuii

MeTo/, OCHOBaH Ha M3MEPEeHU aTOMHOTO MOT/IOWEHUs] PE30HAHCHON MMHUN CBUHLA NPW A/IMHE BOJHbI
283,3 HM nocne BBeeHWs aHa/IM31pPyeMoro pacTBopa B Niams aueTuieH-Bo34yX Uin nNponaH-6yTaH-Bo3ayX.
Mpu maccoBoit gone ceuHua MeHee 0,01 % ero coocaxzalT Ha MMAPOKCHAe Xenesa UK naHTaHa.

12.5 NoaroToBKa K BbINOSTHEHUID N3MEpPEeHU

12.5.1 MNpw NpUroToBNEHNM pPacTBOpa slaHTaHa MacCoBOW KOHLEeHTpauum 2 Mr/cM3 HaBecky a30THOKMUC-
N0r0 NaHTaHa maccoin 3.1 r unn okcuaa naHTaHa mMaccoli 2.4 I. UK X/I0PUCTOro NaHTaHa Maccoit 5.4 r pac-
TBOPAKT B 06beme oT 10 Ao 15 cm3 consiHol KUCNOThI, pa3baBneHHoli 1:1, NonyyeHHblid pacTBOp NoMeLLaT
B MEpPHYH Konby BMecTMMOCTbio 1000 cm3, 4ONMBaOT BOLOW A0 METKM U NepeMeLLnBatoT.

12.5.2 Ins noCTpoeHns rpagyvpoBOYHOrO rpadivka roToBAT pacTBOPbI CBMHLIA N3BECTHOM KOHLIEHTpaLWn.

Mpy NpuroToBEHUN pacTBopa A MaccoBOI KOHLeHTpauuy cemHua 0,1 mr/cm3 HaBecky CBMHLLA Maccoi
0.1000 r pacTBopsitoT B o6beme oT 10 Ao 15 cM3a30THOW KUCNOThI, padbaBneHHoi 1:1, BbinapuBatoT A0 Bax-
HbIX coneil. MpunmeatoT 50 cmM3 a30THOW KMCOTbI, MOMELLAIOT B MEPHYI0 KOnby BMecTuMocTbio 1000 cm3,
[oNvnBaloT BOAOW A0 METKM U NepemeLLnBatoT.

Mpu npurotoBneHun pacteopa b maccoBoii koHueHTpauun ceuHua 0.01 mr/cm3 10 cm3 pacTBopa A no-
MeLlalT B MEpHYI0 Konby BMecTUMOCTbio 100 cm3, foNuBaOT 40 METKM a30THOWN KUCNOTON, pa3basneHHol
1:9 unun 1:95. n nepemeLLmBaoT.

Mpu npuroToBneHun pacteopa B maccoBoii koHUeHTpaymmn 0,002 mr/cm320 cm3pacTeopa b nomelatot
B MepHyl0 konby BMecTumocTbio 100 cM3, oNuBalT A0 METKM a30THON KUCNOTOM, pasbasneHHoh 1:9 wnn
1:95, 1 nepemelunBaloT.

12.5.3 [ocTpoeHune rpagympoBOYHOrO rpadykos

[ns nocTpoeHus rpafynpoBOYHOro rpadivka B pag MepHbIX k016 BMecTumocTbio 100 cm3 kaxkaas nomella-
10T pacTeop b nnn B B 06beme, uTo6bl cO6/0AANACk NMHERHOCTL rpadivka, npuaveaoT 10 cM3consHOl (a30THO)
KMCNOTbI, pa3basneHHoli 1:1. nonMBalOT BOAOW A0 MeTK/ U nepemMelunBaioT. [anee npogomkarT no 12.6.2. Mo
NoJlyYeHHbIM @HHbIM CTPOSAT rPagyvpoBOYHbIV rpachvk (MCNOMb3YOT NPK MaccoBoit Aone ceuHua 6onee 0,01 %).

[lna nocTpoeHus rpagynpoBOYHOrO rpadhmka B psf cTakaHoB (KOHMYECKMX KONB) BMECTUMOCTbIO OT 100
[o 250 cm3 nomewaoT pacteop b unm B B 06beme, uTobbl cobnoganacb MHERHOCTh rpadivka. 3atem B
cTakaHbl (kon6bl) npunuBatoT oT 3 Ao 5 cm3 pacTBopa xenesa (naHTaHa), ot 5 4o 10 cM3a30THOW KMCNOTI,
pas6asneHHoin 1:1. o1 3 go 5 cm3pacTBopa nepokcuga sBogopoga, ot 80 Ao 100 cm3BoAbl 1 HarpeBawT pac-
TBOp A0 KuneHus. lanee npogonxarT no 12.6.2. Mo nonyyYeHHbIM AaHHbIM CTPOSIT FPafyMpoOBOYHbIA rpaduk
(ncnonb3yloT Npy MaccoBoii fone cBnHua mMeHee 0,01 %).

12.6 BbinonHeHne nsmepeHuii

12.6.1 O6wue TpeboBaHMA k MeETOAAM M3MeEPeHU 1 TpeboBaHna 6e30MacHOCTU NPU BbINONHEHUN U3-
MepeHuit — B COOTBETCTBUW C pasfesiom 4.

12.6.2 Mpwn maccoBoil fone cBuHua meHee 0,01 %

Hasecky 4epHOBOW MeAn Maccoi OoT 140 2 r noMeLLaloT B CTakaH (UM KOHMYecKyto Konby) BMecTUMOo-
cTbio 250 cm3, npunusatoT ot 10 o 15 cmM3a30THOI KMCNOThl, pa3basneHHoli 1:1. n HarpeBawT A0 yAaneHus
OKCVAOB a30Ta, Bbinapveas A0 o6bema oT 1 a0 2 cm3. MpunusakoT ot 80 o 100 cm3 BOAbl, OoT 5 o 10 cm3
pacTeopa xenesa, oT 3 0 5 cM3pacTBopa nepokcuaa Bofopoaa v HarpesatoT [0 KUNEHUS.

B pacTBop npunvBaloT pacTBOpP amMmuaka B TakoM KonvyecTse, YTOObl Meflb nepeluna B aMMUayHbIi
Komnnekc, vewe ot 5 40 10 cmM3 aMmmuaka.

BblgepxumBaloT cTakaH (ko/16y) B TensioM MecTe NAnTbl 40 Koarynsauumn ocagka. 3atem unbTpyroT yepes
dmnbTp cpeAHeit NNOTHOCTU «b6enas NeHTa» 1 NPOMbIBAIOT TPU UM YeTbipe pasa ropsyum pacTBOpoOM aMMu-
aka. pasbasneHHbIm 1:19.
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Ocapfok Ha hunbTpe pacTBopstoT B 10 — 15 cm3ropsiyeli a30THOW (CONAHON) KACOTbI, pa3baBieHHO
1:1. n npombIBalOT PUNLTP ropsyeli BOAON A0 HeRTpanbHOW peakumn NPoMbIBHbIX BOA (MpoBepka no yHuBep-
canbHOW MHAVKaTOpHOW Bymare), cobupas nabTpar 1 NPOMbIBHbIE BOAbI B cTakaH (konby), B KOTOpPOi Mpo-
BOAMN OCcaxAeHve. PacTBop nocne oxaaxaeHus nomeLLalT B MepPHYI Konby BmecTuMmocTbio 100. 200 unm
250 cM3u foNMBaOT BOZOW A0 METKM.

[ina BHeceHns nonpasky Ha MaccOoBYIO Ai0/110 CBUHLA B peakTuBax yepes Bce CTafun U3MepeHuii npo-
BOAAT KOHTPO/IbHbIN OMbIT.

AHanusnpyemsblii pacTBOp BBOAAT B NiaMs aueTuneH-Bo3gyX WA nponaH-6yTaH-BO34yX aTOMHO-ab-
COpOLUMOHHOIO CnekTpoMeTpa, U3MepST abcopbumnio CBMHLA NpY A/IMHE BOHbI 283.3 HM. AGcopbuuto pac-
TBOpa M3MepPST HEe MeHee ABYX pa3 U ANs pacyeta 6epyT cpegHeapudmeTmyeckoe 3HaveHue. MNpu cmeHe
pacTBOPOB CMCTEMY pachbl/IeHNs MPOMbIBAOT BOAON A0 NOMYyYEHUS Hy/NeBOro nokasaHus npnbopa. PekoMeH-
[lOBaHHOE MakcMMasibHOe 3HauyeHve usmepsemoin abcopbuum — 0,5 eanHuUL.

Ycnosusi 3amepeHus nof6upaioT B COOTBETCTBUM C UCNOb3yEMbIM NMPUGOPOM.

12.6.3 MMpwu maccoBoi gone ceuHua 6onee 0.01 %

HaBecky 4epHOBOI Meay Maccoil 11 pacTBOpPSAT Npu HarpesaHun B 06beme oT 10 Ao 15 cmM3a3oTHONA
KMCNoTbl, pa3baBneHHoi 1:1. v BbinapuBatoT 40 BNaXHbIX coneid. Ecnv nocne pacTBopeHUst HaBeCKu ocTasncs
HepacTBOPMMbIA OCTATOK TEMHOrO LBeTa, TO NpuansatoT oT 1 40 2 cM3 CONSHONM KUCNOTbl U BbiNapusatoT 40
BNAXHbIX COMEW.

JonyckaeTca npumeHeHne ApYyrux BUAOB Pas3/OXeHUs] HaBeckn (Hanpumep, CMecb COMAHOW WM a30THOM
KWUCNOT, CONMSIHOW KUCNOTbI U T.4.).

MpunuBaloT K BNaxHOMy ocTaTky 10 cM3BOAbl, NOMELLAKT PpacTBOp B MEPHYIO KONGY BMECTUMOCTbI0 250
unn 500 cm3, 4OBOAAT A0 METKM a30THOW (CONSAHOI) KNCIOTOR, pasbasneHHoi 1:9 unn 1:95 n nepemelunsatoT.

MonyYeHHbI pacTBOP PacnbINAT B N1aMEHN aleTuIeH-Bo34yX Uy nponaH-6yTaH-Bo3ayX U N3MepsioT
norsoweHve npu AnvHe BonHbl 283.3 HM.

Ycnosus 3amepeHus nofoéupaioT B COOTBETCTBUM C UCMO/b3yeMbIM NMPUGOPOM.

12.7 O6paboTka pe3ynbTaTOB U3MEPEHWA

12.7.1 Maccosyto f0110 cBUHUA X. %, BbIYUCNAIOT NO hopmyne

n~"noo
, 14
n TKXKO (14)
roe T, — MaccoBas KOHLeHTpauus CBMHUA, HalijeHHas no rpagympoBOYHOMY rpadonky, Mr/cm3;
V — BMECTMMOCTb MepHOI kofbbl, CM3;
T — Macca HaBecKu YepHOBOW meaw, T,
1000 — koadhpuLMeHT NnepecyeTa MUIIUTPAMMOB B rPamMmbl.

12.7.2 3a pe3ynbTar U3MEpPEeHUl NpUHUMalNT cpegHeapnMeTMyeckoe 3HavyeHne ABYyX napannefibHbixX
onpegeneHuii Npu ycnosun, 4To abconTHas pasHOCTb MeXAY HUMW B YCNOBMAX NOBTOPSEMOCTU He npe-
BblLLAET 3HaYeHWn (Npu goBepuTenbHOl BeposAsTHOCTU P = 0.95) npefena NoBTOPSIEMOCTY T. NPUBELEHHbIX B
Tabnuue 11.

Ecnn pacxoxgeHue mexay pesynbTatamu napasfienbHbiX onpeaeneHunin npesblllaeT 3HayeHne npeje-
na NoBTOPSAEMOCTH, BbIMOMHAT npouenypbl, n3noxeHHsle B FOCT P NCO 5725-6 (noanyHKT 5.2.2.1).

12.7.3 PacxoxaeHusi Mexay pesynbTataMmy N3MepeHuii, NoslydeHHbIMU B ABYX N1abopaTtopusix, He JoMX-
Hbl MpeBblllaTh 3HAYEHW npefena BOCNPOU3BOAMMOCTM, NMpUBEAEHHbIX B Tabnuue 11. B atom cnyvas 3a
OKOHYaTENbHbIN pe3ynbTaT MOXET ObITb NPUHATO KX cpeaHeapudmeTuyeckoe 3HaueHue. MNpu HeBbIMOMHEHUN
3TOro YC/N10BUSA MOTYT GbITh MCNOJIb30BaHbI NpoLeaypbl, n3noxeHHble B FTOCT P NCO 5725-6.

13 ATOMHO-3MWCCUOHHBI/ CNEKTpasibHbI/i MeToh W3MEepeHWid MaccoBbIX Ao0nei
CYpbMbl, MblLWbsIKa, 0/10Ba, BUCMYTA, HUKEJIS, Xesnesa, CBUHLA, LMHKa, CEPbI, CENEHa,
Tesnnypa ¢ UCKPOBbIM BO36YXAeHNeM 1 (pOTO3NEeKTPUYECKO peructpaunei cnekrpa

13.1 O6nactb NPMMeEHEHUSA

B HacTosieM pasgene ycTaHOB/EH aTOMHO-3MVUCCUOHHBIA CnekTpasbHbI MeTo U3MepeHuin ¢ NCKpo-
BbIM BO30YX/JeHneMm n (POTO3NEKTPUUECKON pernctpaumnein cnekrpa MacCoBbIX [0MEei CypbMbl, MbILbSKA,
0/10Ba, BUCMYTa, HUKeNIsl, Xenesa, CBUHLA, LMHKA, Cepbl, Ce/ioHa. Te/slypa B YEPHOBOW Meau B AvanasoHax,
npvBefeHHbIX B Tabnuue 12.
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Tabnuya 12

KoMnoHeHT

Cypbma
MbILLBbAK
CauHey,
BuicmyT
Hukenb
Cepa

[vanasoH MaccoBbIx Joneit
KOMMOHEHTA

Ot 0.010 g0 0.30 BK/IHOM.
Or 0.0060 go 0,30 BK/oH.
Or 0.010 go 1.00 Bk/tou.
Ot 0.0005 go 0.020 Bk/OY.
Ot 0.010 g0 0,90 BK/HtOY.
Ot 0.0030 go 0.30 BK/Iou.

KOMMOHeHT

LInHK

Onoso
Keneso

Tennyp
CeneH

13.2 Tpeb6oBaHWS K NOrPELUHOCTM U3IMEPEHWUIA
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B npoLeHTax

[nanasoH MaccoBbIX AoMnei KOMMOHeHTa

Ot 0,0030 g0 0.030 BK/IHOU.
Ot 0.0010 g0 0.090 BK/HOY.
Ot 0.00060 fo 0.060 BK/HOY.
Ot 0.0030 o 0.065 BK/HOu.
Ot 0.0030 g0 0.065 BK/IHOY.

XapakTepucTuka NnorpeLuHoCcT! U3MePEHN i MaccoBbIX JoMell CypbMbl, Mblllbsika, 0/10Ba, BUCMYTa, HU-
KeNs. )enesa, CBMHLA, LIMHKA, Cepbl, CENeHa, TeNypa, 3HaueHUs NpeaenoB NOBTOPSIEMOCTM U BOCMPOU3BO-
AMMOCTU NS AOBEpUTENbHO BepoAaTHOCTH P = 0.95 A0MXHbI COOTBETCTBOBATL 3HAUEHUSIM, NPUBEAEHHbIM B

Tabnmue 13.
Ta6nuua 13

Onpegensiemblit
KOMMOHEHT

MbILLbSIK

Bucmyt

Huvikenb

CayHey,

Cypbma

Cepa

B npoueHTax

XapakrepucTvka Mpegen

[JvanasoH M3MepeHVIVI MacCOBbIX
norpeLuHocTn

AOHGIZ KOMMOHEHTOB

M3MepeHunii +A MOBTOPSIEMOCTY ¢ BOCMPOM3BOAUMOCTY R

Ot 0.0030 o 0.0090 BK/HOu. 0,0012 0.0010 0.0017
Cgs.0.0090 » 0.0300 » 0,0051 0.0040 0.0072
B 0.030 » 0.090 » 0.018 0.010 0.025
» 0.090 » 0.300 » 0.043 0.030 0.060
Or0.0005 pgo 0.0010Bkmoy. 0,0004 0.0002 0.0005
Cs. 0.0010 » 0.0030 a 0.0007 0.0003 0.0008
» 0,0030 k 0.0060» 0.0011 0.0005 0.0015
» 0.0060 » 0.0100» 0.0015 0.0010 0.0020
» 0,010 » 0.020 * 0,004 0.002 0.004
Ot 0.010 go 0.030 Bk/Ou. 0.005 0.005 0.006
Cs. 0.030 » 0.100 » 0.017 0.010 0.024
» 010 » 030 » 0.04 0.03 0.06

» 030 » 090 » 0.08 0.07 011

Or. 0,010 no 0.050 BK/MHOu. 0.005 0.005 0,007
Cs. 0050 * 0150 » 0.035 0.020 0.050
» 015 » 060 * 0.07 0.05 0.08

» 0.60 » 100 » 0.08 0.07 0.09

Or0.010 go 0.030 BK/IHOH. 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

» 010 * 030 » 0.04 0.03 0.06

Ot 0.0030 pgo 0.0100 Bkmoy.  0,0010 0.0008 0.0012
Cs. 0010 » 0.030 » 0.005 0.005 0.007
* 0030 » 0100 » 0.011 0.012 0.018
» 010 » 030 » 0,02 0.02 0.03
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OkoHyaHve Tabnuubl 13

Onpezensiemblii
KOMMOHEHT

CeneH

Tennyp

LinHk

XKeneso

Onoso

[anasoH n3mepeHnii MaccoBbIX
[[oneit KOMMOHEHTOB

OT10.0030 pgo 0.0060 BK/HOM.
Cs. 0.0060 » 0.0100 »

» 0010 » 0,030 »

» 0,030 » 0.065 »
OT10.0030 go 0.0060 BK/HOY.
Cs.0.0060 » 0.0100 »

» 0010 » 0.030 »

» 0030 » 0065 »
Ot 0.0030 g0 0.0090 BK/HOM.
Cs.0.009 » 0.030 »

Ot 0.0006 g0 0.0020 BK/MHOY.
Cgs.0.0020 » 0.0060 »

» 0.006 » 0.020 »

» 0.020 » 0.060 »

OT 0.0010 go 0.0030 BK/tou.

Cs.0.0030 » 0.0090 »
» 0.009 » 0.030 »
* 0030 » 0.090 *

XapakrepucTtvka
NorpeLLHocTH
n3MepeHuii [,

0.0008
0.0015
0.004
0,009
0.0008
0.0015
0.004
0.009
0.0011
0.004
0.0004
0.0006
0.002
0.007
0.0004
0.0011
0,003
0.011

noBTOPAEMOCTU I

0.0010
0.0020
0.003
0.005
0.0010
0.0020
0.003
0.005
0.0010
0.003
0.0003
0.0006
0.0020
0.007
0.0004
0.0010
0.003
0.010

B npoteHTax
Mpepen
BOCMNpOM3BOAUMOCTN R

0.0011
0.0020
0.005
0.010
0.0011
0.0020
0.005
0.010
0.0015
0.005
0.0005
0.0009
0.003
0,010
0.0006
0.0015
0.004
0.015

13.3 CpefcTBa U3MepeHUil, BcnoMoraTesibHble YCTPOCTBa, MaTepuasbl, pacTBOpbl

Mpn BbINONHEHUN VI3MepeHVIVI NPUMEHAKT cnejgywuwmne cpencrtea M3MepeHVIVI n BCnomorartesibHble

ycTpoiicTaa:

- CMNeKTpoMeTp aTOMHO-3MUCCUOHHbIA «SPECTRO LAB S» Uiy aHanornyHblii;

- BECbl abopaTopHble C HanboNbLLIMM Npeaeniom B3selnsanusa 200 1 cneymanbHOro Knacca TOYHOCTH
no FOCT P 53228 ¢ guckpeTHocTbio 0,0001 T,

- ope3sepHsbIil cTaHoKk «HERZOG», «HK 80 F» unu aHanornyHblii;

- CTAHOK TOKapHbI/ HaCTOMbHbIN TH-150 nnn aHanornyHeblii;

- Komnpeccop mogenu M 1-7 unn aHanornyHbIiA;

- MaHoOMeTp AnanasoHoM n3mepeHuii ot 0 go 10 MMa.

- BbICOKOYACTOTHYI0 NNaBubHYI yYCcTaHoBKY «Lifumat Met 3.3 VAC» nnu aHanornyHyio;

- neyb 04NCTKM aproHa «Rare Gas Purifier MP-2000» WM aHanornyHyto;

- U3MTOXHULY MefHYt0 1nun rpacutosyio,

- TUrAN rpacnToBbIE;

- TUTIN KepamMnyeckue;

- HOCUK KepamMnyecknin Ana Turnen.

Mpw BbINOMHEHUW U3MEPEHUI NPUMEHSAIOT cnegyowme MaTepuasbl U pacTBOpbI:

- CTaHgapTHble o6pasubl (CO) coctaBa Meau:

- cTaHfAapTHble 06pasubl (CO) cocTaBa YepHOBON MeAun 4R CNEKTPasIbHOrO aHa/In3a,;
- aproH no NOCT 10157;
- BO34yX, CKaTblli noa gasneHnem ot 4 o 6 MMMa;
- CMa3Ky CU/IMKOHOBY!0;

- cnMpT aTunoBbIi no FOCT 18300.

13.4 MeToa n3mepeHuii

MeTof ocHOBaH Ha MU3MEPEHUN MHTEHCUBHOCTU 3IMWUCCUOHHbLIX CNEKTPpasbHbIX NVHWIA onpepensaemMbiX
KOMMOHEHTOB B MeTa/lIN4eCcKOM aHanm3npyemomMm obpasue u MeTannvyeckux obpasuax CpaBHEHMS C uc-
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nonb3oBaHNeM aTOMHO-3MUCCUOHHOrO crnektpomeTpa «SPECTRO LAB S» wau Apyroro tuna OMTUYECKOro
CnekTpomMeTpa C AYroBbIM WA WCKPOBbIM UCTOYHMKOM BO30YXAEHUSA 1 (DOTOINEKTPUYECKON peructpauuei
cnekTpa.

13.5 lMoprotoBKa K BbIMO/THEHUIO U3MEPEHNUIA

13.5.1 MoaroToBKa npubopa

MoaroTosKy Npubopa K BbIMOSIHEHWIO U3MEPEHW NPOBOAAT B COOTBETCTBUN C TPeOOBAHUAMU UHCTPYK-
LK1 no aKkcnayatauuu cnekrpomeTtpa. CnekTpomeTp rpagympyoT npyu co3fgaHnn metofa C UCMo/b30BaHuU-
eM cTaHjapTHOro obpasua cocTaBa Mefu v CTPOAT 3aBUCUMOCTb MHTEHCUBHOCTW aHanWTUYeCcKoi NMHUK OT
MacCcoBOI [0/ KaXA0ro onpeaenseMoro KomnoHeHTa. MNpv gansHeliwein paboTe BbINONHAIOT KOPPEKTUPOBKY
rpagyMpoBOYHbIX XapaKTEPUCTVK B COOTBETCTBUM C UHCTPYKLMENR Mo aKcnayaTauum cnektpomeTpa.

AHanUTNYeckne NMHUM KOMMOHEHTOB (KaHasibl) U PeXUMbl U3MEpPeHWin onpepensieMbiX KOMMOHEHTOB
ycTaHaB/MBatoT B COOTBETCTBUM C UCNO/b3yEMON METOAMNKON N3MEPEHWA.

13.5.2 TpeboBaHua k npobam

Mpo6bl AN U3MepeHns AO0/MKHbI NOCTynaTb B BUAE CTPYXKW UM MOHOMUTHOrO obpasua, MMmetowero
X0TA 6bl OAHY MIOCKYI NOBEPXHOCTb AMamMeTpoM He MeHee 20 MM.

13.5.3 NMoarotoBka Npob K MU3MepeHUto

CTpyXKy YepHOBOI MeAn NpefABapuTeflbHO OTMarHu4YmMBaloT. 3aTemM HaBecKy CTPYXKU YepHOBON mean
maccoin ot 30,00 go 50,00 r nomeLial0T B KEPAMUYECKNIA TUreb UM Kepamuyeckuii Trenb ¢ rpadonToBoi
BCTaBKO M CNNAaBNAOT B BbICOKOYACTOTHOM MNaBUIbHOW YCTAHOBKE MOLLHOCTbIO 3,3 YC/MOBHbIX €4UHWL, B
TeyeHne 2 MVH [0 NOSIB/IEHNS «3€/1IEHOTO ra3a» B COOTBETCTBUM C MHCTPYKUMEl no skcnnyaTtauum «Lifumat
Met 3.3 VAC». MNpoby nonyvatT B BUAE MOHOMMTHOrO obpasua. MoBepxHOCTb 06pa3lia HenocpeacTBEHHO
nepej npoBefeHMeM U3MepeHns obpabaTbiBaloT Ha hpe3epHOM UM TOKApHOM CTaHKe B COOTBETCTBUM C UH-
CTpyKLMel No akcnayataumn hpe3epHoOro UM TOKapHOro ctaHka. AHanornyHo obpabaTbiBaloT NOBEPXHOCTb
KOHTPOJIbHbIX NPO6 W CTaHAapTHLIX 06pasLoB AN chnekTpanbHOro aHannsa. O6paboTKy NOBepXHOCTU 06-
pas3L0B OCYLLECTBMAIOT B COOTBETCTBUM C paboyeil MHCTPYKUMEeR no akcnayaTaumm hpe3epHoro craHka. Ha
06paboTaHHOl MOBEPXHOCTU HE AO/MKHO 6bITb PAKOBUH, LapanuH, TPELLVH U LLIAKOBbIX BKAOYEHWIA.

13.5.4 BbinonHEHVE M3MepeHuii

BbINoNHEHME U3MEPEHWI1 OCYLLECTBAAIOT B COOTBETCTBMM C MHCTPYKUME No akcnayatauum npuoéopa.
MaccoByto f,0/110 KOMNOHEHTOB OMNpPeAeNnsatoT napassiesibHo B ByX obpasuax.

13.5.5 O6paboTka pe3ybTaToB M3MEPEHUI

O6paboTKy pesynbTaToB M3MEPEHMUIN NPOBOASIT MO KOMMbIOTEPHOI MporpaMMe U NpeacTaBAsioT UX B
BMAE 3HAYeHW MaccoBbIX foNnel onpeAensieMbiXx KOMNOHEHTOB. 3a pe3ynbTar U3MepPeHUi i NPUHUMALT cpes-
HeapumeTnyeckoe 3HaYeHne pesynbTaToB ABYX NapasiefibHbIX onpefeneHunii Npu yCnoBnum, 4To pacxoxae-
HVMe MexXay VX 3HauYeHUsIMW Npu foBepuTenbHol BepoAaTHocT P = 0,95 He npeBbiwaeT 3HaYeHuin npegena
NoBTOPAEMOCTU I, NPUBEAEHHbLIX B Tabnuue 13.

Ecnu pacxoxgeHne mexagy pesynbTaTamu napasnsienbHblX onpeAeneHunii npesblllaeT 3HayeHe npege-
na noBTOPSIEMOCTU, BbINOAHSAKT npoLueaypbl, nsnoxeHHsle B FOCT P NCO 5725-6 (nognyHkT 5.2.2.1).

PacxoxgeHns mexay pesynbtatamv U3MepeHuid, NolyYeHHbIMY B BYX nabopaTopusix, He O/MKHbI npe-
BbllWATb Npefes BOCNPOU3BOANMOCTHW, NpUBEAEHHbIV B Tabnuue 13. B aTOM c/lyyae 3a OKOHYaTesbHbIN pe-
3ynbTaT MOXET OblTb NPUHATO WX cpegHeapudmeTnyeckoe 3HauveHue. [pu HEBbINOMHEHUN 3TOrO YC/OBUSA
MOryT ObITb MCNOJIb30BaHbI NpoLleaypbl, n3noxeHHble B FOCT P NCO 5725-6.

14 ATOMHO-3MUWUCCUOHHBIN CI'IeKTpaI'IbeIVI mMeTon C WMHAYKTUBHO CBSI3aHHOW
nnasmoi M3MepeHVIl7I MacCCOBbIX ,u,one|7| nnatTMuHbl N Nannagns

14.1 O6nacTb NPUMEHEHNS

B HacToslem pasfene ycTaHOBMEH aTOMHO-3MUCCUOHHbIV CNeKTpasibHbIA MeTos C UHAYKTUBHO CBSi-
3aHHOI NNasMoil U3MepeHnii MaccoBbIX A0/el NNaTuHbl U nannagusa B guanasoHe ot 0.25 no 50.0 r/T nocne
npeABapuTeIbHOro NPOGVPHOTO KOHLEHTPUPOBAaHUS.

14.2 TpeboBaHMA K NOrPELHOCTN U3MEPEHUA

MorpeLlHoCcTb N3MEPEHNI I MACCOBbIX f0Nel NNaTUHbI U Nannaans, 3Ha4eHns npefenos NOBTOPAEMOCTH
1 BOCMPOV3BOAVMOCTN AN [AOBEPUTENbHON BEepOATHOCTM P = 0.95 [0/KHbI COOTBETCTBOBATbL 3HAYEHUAM,
npvBefeHHbIM B Tabnuue 14.
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Ta6nuuya 14 B rpammax Ha TOHHY
OnpegenseMbiii  [luanasoH u3MepeHuii mac- XapaKTepucTiKa norpetLs Mpeaen
KOMMOHEHT COBbIX JONe KOMMOHeHTa KOCTU U3MePeHUit *[] MOBTOPSIEMOCTY T BOCTMPOM3BOAMMOCTY R
MnatvHa. Or 0,25 po 0.50 BK/itou. o1 011 0.15
nannaguii Cs. 050 » 1.00 » 0.22 0.23 031
» 10 » 25 » 0,4 0.4 0.5
» 25 x b0 ~* 05 0.6 0.7
» 50 » 100 » 14 11 19
» 100 * 25.0 » 2.7 31 38
» 250 a 50,0 x 4.3 53 6.1

14.3 CpepacTBa U3MepeHuii, BcnoMoraTesibHble YyCTpoiicTBa, MaTepmasbl, pacTBOpbl

Mpy BLINOMHEHWN M3MEepPeHWii NMPUMEHSAIOT creAylolive cpeAcTBa WU3MepeHwuii U BCromoratesibHble
ycTpoiicTea:

-CNeKTPOMeTP aTOMHO-3MUCCUOHHbIN C MHAYKTMBHO CBA3aHHOW nna3moli «Spectro CIROSCCD» nnm
aHanornyHbIi:

- neyb MychenbHyto (M1aBWUIbHYI0) C TeMnepaTtypoli Harpesa go 1000 °C;

- NINTY 3NEKTPUYECKYIO C 3aKPbITbIM HarpesaTe/lbHbIM 3/1IEMEHTOM, 06ecneunsaoLLyo Temnepartypy Ha-
rpesa go 350 °C;

- neyb KynensiunmoHHy ¢ Temnepartypoii Harpesa go 1000 °C;

- U3NOXHULY YYTYHHYIO UM CTasTbHYIO;

- Becbl labopaTtopHble cneunanbHoro knacca ToyHoct no FOCT P 53228 c¢ guckpeTtHocTbio 0.0001.
0.00001.0.000001 ;

- MOJIOTOK ¥ HAaKOBasIbHIO CTaslbHble AN OTOVMBKM CBUHLOBOrO Criasa.

- MOJIOTOK M HaKOBa/IbHIO CTasIbHblE WAMOBaHHbIE /19 PACKOBKM KOPO/bKOB;

- WuMnubl Ans wep6epos;

- WUNubl ANa kanenei;

- wepbepbl BHyTPeHHUM gnameTpom oT 50 o 60 mm. BbicoToi OT 23 g0 35 MM (Npy HEO6XOAMMOCTM
npeABapuTenbHO rnasypoBaHHble);

- Kanenum MarHesuToBble, NPUrOTOBMIEHHbIE N3 CMeCK, cocTosLel 13 85 % nopoLuka NepukIa3oBoro no
FOCT 10360 mapok MM 88 + MM 91, NMNTW 92 nnn nopowka marHesntosoro no NOCT 4689 u 15 % nopT-
naHguemeHTa no FOCT 10178 mapku He Hke 400 (M3MefibUYeHHbIX A0 pasmMepa 4acTul, NPoXoasaLLmX Yepes
cuTo ¢ ceTtkoin 0.071 no NOCT 6613) c go6asnexHvem 10 % Bogbl. MNepen ynoTpebneHnem Kanenu AO/KHbI
6bITb BbICYLUEHDI.

MpumeuyaHune — [lonyckaeTcsi U3roTOB/IEHNE Kaneneii Apyroro cocrtasa, o6ecneunBaloLnx npoBegeHne ns-
MEpPEHUi1 C YCTAHOBNEHHO NOrPELLIHOCTbIO;

- kon6bl KH-2-100-18 TXC. KH-2-750-29/32 TXC no NOCT 25336;

- KONn6bl MepHble 2-25-2. 2-100-2 no NOCT 1770;

- BOPOHKM B-100-150 XC. B-150-230 XC no NOCT 25336;

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

- nuneTkn no FOCT 29227,

-TUrnn hapdoposble rnasypoBaHHble no MOCT 9147.

Mpwv BbINOHEHNN M3MEPEHWI MPUMEHSIOT CneayoLwue maTtepranbsl U pacTBOpb:

- KncnoTy consHyto no FOCT 3118. pasbasneHHyto 1:1,1:5. 1:6.1:100:

- KMCnoTy a3oTHyto no NOCT 4461. pa3baBneHHyto 1:3;

- KNCNOTY cepHyto no NOCT 4204;

- TMIoMo4eBuHy o NOCT 6344;

- cBUHew no MOCT 3778 nnu gpyrum HOpMaTUBHBLIM LOKYMEHTaMm;

- 0oNbry CBUHLOBYIO TOALWMHON oT 0.1 go 0.3 MM. N3roToBNEHHYO 13 cBUHUa no FOCT 3778 (unu gpy-
rMM HOPMaTUBHbIM JOKyMEHTaMm);

- ptyTb (II) a3oTHOKMcAyo 1-BogHyto no FOCT 4520. pacTBOp MaccoBOi KOHUEeHTpauun 26 r/gm3,

- HaTpwit xnopucTbli no FOCT 4233 1 pacTBOpP MaccoBoOi koHUeHTpauun 20 r/gm3;
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- 6ypy no FOCT 8429 (NpokaneHHy):

- BoAy AuctunnuposaHHyto no NOCT 6709;

- KBapL, Wan CTEKN0 n3Meslb4eHHOe.

- WKUXTY ANnA WwepbepHoli NnaBku, COCTOSILLYI0 U3 ABYX BECOBbIX YacTeli NpokaneHHol 6ypbl U OfHOI
BeCOBOV yacTu cogbl. Ha 10 Kr wnxTbl 406aBNAOT 3 KI KBapLa i n3MenbYeHHoro ctekna. Ha ogHy Hasecky
aHanusnmpyemoii npobbl pacxoayloT OT 6 40 8 I LNXTbI;

- 6ymary counbTpoBasibHyto no MOCT 12026, mapok ®. ®C;

- cepy No HOpMaTUBHbLIM AOKYMEHTaM;

- aproH no roCT 10157,

-nnatuHa no FOCT 31290;

-nannaguii no FOCT 31291;

- hnNbTPbl 06€330/1BHHbIE NO (2] UM aHANOTNYHBIE;

- rocyfapcTBeHHble cTaHAapTHble 06paslbl cocTaBa PacTBOPOB MOHOB NaTWHbI ¥ Nannagus ¢ Macco-
BOW fonen 1r/gm3.

14.4 MeTop n3MepeHuii

MeTog, OCHOBaH Ha NOMlyYEHUN ONTUYECKUX JIMHEYATbIX CNEKTPOB U3/Ty4YEHUS aTOMOB M MOHOB aHanu-
3MpyeMOro BeLllecTBa Npobbl NMpU pacnbiieHnn pacTeopa Mpobbl B MHAYKTUBHO CBS3aHHyk nnasmy. CBs3b
WHTEHCUBHOCTY M3/Ty4EHUS C MAacCOBOW KOHLeHTpauueli KOMNOHeHTa B pacTBOpe yCTaHaBANBaOT C MOMOLLbHO
rpagyvpoBOYHOro rpaduka.

14.5 MoAroToBKa K BbINOMTHEHWIO U3MEPEHWI

14.5.1 MNpurotosBsieHNne pacTBOPOB U3 YNCTbIX MeTasnoB

Lns npuroToBneHnsa pacTBopa NaaTyHbl MaccoBoli KOHUeHTpauum 1.0 Mr/cm3 HaBecKy naaTuHbl Maccoi
0.1000 r nomelLatoT B KOHNYECKYIO KOOy BMeCTUMOCTbio 100 cM3 1 pacTBOPSAIOT npu HarpesaHun B 30 cm3
CMecK a3oTHON W CONAHON KucnoT (1:3), BbiNnapuBalT A0 BAaXHbIX coneli. OcTatok pacTsopstooT B 10 cm3
CO/AAHON KUCNOTbI, LOBOASAT A0 KuneHusl, npunuearT 50 cM3 CONAHOW KMCNOoTbl, pa3baBneHHoi 1:6. n kuns-
TAT 4O PacTBOPEHUA coneli, oxnaxaatT. MonyyeHHbIi pacTBOp NOMELLAlT B MEPHYIO KONOY BMECTUMOCTbIO
100 cm3, fonmBaloT A0 METKV CONSHOM KMCNOTOW, pa3basneHHoi 1:6, n nepemelumsatoT. PacTBop ycToinumne B
TeyeHue ofHOro roga.

[ns npurotoBneHusa pacteopa NaaTvHbl MaccoBoW KoHueHTpauum 0.1 mr/cm3B MepHylo Konby BMecTu-
MocTbio 100 cm3 nomewaroT 10 cm3 pacTBopa nmnaTtuHbl MaccoBol KoHueHTpauuu 1,0 mr/cm3, gonusaloT [o
METKM COMSIHOM KMCNOTOM, pa3baBneHHo 1:6. 1 nepeMeLumMBatoT. PacTBop ycToiuMB B TEHEHUE TPEX MECALIEB.

[ns npurotoBneHus pacteBopa nannagva MaccoBOW KOHUeHTpauuu 1,0 mr/cM3 HaBecky nannagus
maccoin 0,1000 r nomelLaT B KOHMYECKYI0 KON6y BMecTMOCTbio 100 cM3 1 pacTBOPSAIOT Npy HarpeBaHun
B 30 cmM3 cMecu a3oTHOW 1 consiHoi kucnoT (1:3). BbinapuBatoT A0 BAaXHbIX coneil. OcTaTok pacTBOpsOT B
10 cm3 coNsiHOW KNCNOThI, AOBOASAT A0 KuneHus, npunusatT 50 cM3 consiHoW KUCNoThl, pa3baBneHHol 1:6,
N KANATAT A0 PacTBOPEHUA CONeR, oxnaxaatoT. MosyyeHHbll pacTBOp NOMeLLaloT B MEPHYIO Konby BMecTu-
MocTblo 100 cM3, [ONMBAKT A0 METKVM COMSHOW KUCNOTOW, pasbaBneHHoi 1:6. n nepemeluvBaioT. PacTsop
yCTONYMB B TeYeHWe 04HOro roga.

[na npurotoBneHna pacteopa nannagus Maccosoi KoHueHTpauun 0,1 mr/cm3B MepHyto kon16y BMecTu-
MocTbio 100 cm3nomelyaoT 10 cm3 pacTBopa nannajus MaccoBoi KoHUeHTpauun 1,0 mr/cm3, gonusatT Ao
MEeTKM COMSIHOM KMCNOTOM, pa3baBneHHoi 1:6. n nepemelumBatoT. PacTBop yCTOlUMB B TeHEHUE TPEX MeCALIEB.

14.5.2 1na NOCTPOEHUS rpafyMpoBOYHOro rpacuka roToBAT pacTBOPbI NAATUHBI U Nannagusa U3BeCTHOW
KOHLieHTpaLuuu.

Mpu NpUroToBNeHNy pacTeopa A MaccoBOI KOHLEHTpaLMu nnatuHel 1 nannagus 100 Mkr/cm3 B MEpHYHO
Konby smectumocTbio 100 cm3 nomewyaoT no 10 cM3 pacTBOPOB NAAaTVHLI W Nannagna ¢ Maccoeoi poner
1 mr/cm3. foNMBaOT 40 METKU COMSAHOW KMCNOTON, pa3basneHHoli 1:5, 1 nepemeLLnBatoT.

PacTBOp yCcTOuMB B TEUEHME TPEeX MEeCSLIEB.

Mpw npurotoBneHuy pacteopa b maccoBoli KOHUEHTpauumn naatviHel 1 nasinagmsa 10 Mkr/cm3 B MepHYo Konby
BMecTMMocTbio 100 cmM3 nomewjatoT 10 cM3 pacteopa A. AONMBAKT 40 METKU COMSIHOIN KUC/OTON, pas6asnieHHo
1:5, n nepemeLumBatoT. PacTBop yCTOUMB B TEHEHUE OOHOMO MecsLa.

14.5.3 MNpurotoBneHne rpafgympoBOYHbIX PacTBOPOB

B pag mepHbIx K06 BMecTumocTbio 100 cM3 kaxxas nocnefoBaTelbHO NOMeLLa0T aIMKBOThbl pacTBopa
B. pacTBopa A 1 pacTBOpbl MOHOB MNATUHLI ¥ NannaAnsa MaccoBoli KoHUueHTpauun 1 mr/cm3 B COOTBETCTBUM

39



FOCT P 55685—2013

c Tabnuueii 15. JonvBalT 4O MOTKMA COMISIHOW KUCNOTON, pa3baBneHHoi 1:5. u nepemelunBatoT. PacTBopbl
YCTONUMBBI B TEUEHNE CEMU AHEN.

Ta6nuya 15

MaccoBas KOHLEH-
MaccoBast KOHLEH- TpaLys IiaTVHbI
VHaeKe rpayvpoBo4HOrO HOTO Oml—(l;e\BMHnérlegoaaHme O6bem anmgsrbl ( )e pac-
pacteopa pacreopa C MKI/cv3 pacTEopa pacTeopa, TBOpE CpaBHeHs C,.
MKT/cv3
PM 17-0 0 — 0 0
PM 17-1 10 PactBop B 15 0.15
PM 17-2 10 PactBop b 3.0 0.30
PM 17-3 100 PactBop A 10 10
PM 17-4 100 Pacteop A 50 50
PM 17-5 1000 'CO cocraBa pacteo- 1.0 10,0
pa VOHOB NnatuHbl U
nanniagus
PM 17-6 1000 'CO coctaBa pactBo- 2.5 250
pa MOHOB NNatuHbl U
nannagus

MpumevaHns

1 B kauecTBe rpagyMpoBoYHOro pacteopa M17-0 ncnosb3yroT COsISHYHO KUCNOTY, pasbaBnieHHyo 1.5.

2 [laHHble CBEAEHNS HOCAT PEKOMEHAATESTbHBIV XapakTep 1 MOTyT 6bITb M3MEHEHbI B 3aBUCYMOCTU OT YyBCTBU-
TeSIbHOCTY 3MUCCUOHHOIO CMEKTPOMETPA C MHAYKTVIBHO CBA3AHHOI N1a3Moii 1 T.4,

3 [1nsi NpUroTOBNEHWS! FPayPOBOYHBLIX PACTBOPOB MOXHO UCTO/b30BATb PACTBOPbI, MPUrOTOB/IEHHBIE U3 YNCTbIX
METa/1/0B.

14.5.4 NMoproToBKa npuéopa

B cooTBETCTBMM C MHCTPYKLMEN MO aKcnayaTauuy cnekTpomeTpa 3anyckatoT pabouyyto nporpamMmmy 1 Bbl-
NOJHAKT He MeHee ABYX U3MEPEHUI aHa/IMTUYECKOro cUrHana HyaeBoro pacTBopa, 3aTeM — COOTBETCTBYIO-
LLlero rpagympoBOYHOro pacTeopa.

PaccuntbiBaloT rpafynpoBOYHbIE XapakKTePUCTUKN.

MpumeyaHune — OnpeaeneHvie rpafyypoBOYHbIX XapaKTepUCTVK, 06paBboTKy U XpaHEHWE Pe3yribTaToB rpagy-
MPOBKY MPOBOZSAT C UCMNOMb30BAHUEM CTaHAAPTHOrO NPOrPaMMHOT0 06eCTeUeHMsl, BXOASLLErO B KOMM/IEKT CeKTPOMETPA.

KOHTpO/Ib CTabWibHOCTM rPagynpoOBOYHbIX XapakTepuUCTHK NPOBOAAT C NPUMEHEHUEM TPAAYNPOBOYHbIX
pactsopos PM 17-3 nnun PM 17-4. 'pafympoBOYHbIE XapakTePUCTUKM NPU3HAKOTCA CTabubHbIMK, eCnn OT-
KTOHEHWe NOJTyYeHHOro pesynbTaTa OT YCTaHOB/IEHHOrO 3HaYeHUs MacCOBOWM KOHLEHTpauun KOMMNOHeHTa B
rpafyvpoBOYHOM pacTBope He npesbiwaeTt 10 % OTH.

14.5.5 NMoparoToBka Npo6 K N3MepPEHUio

14.5.5.1 MNpefBapuTesibHOE KOHLEHTPUPOBAHUE NAATUHBI U Nannaans B 30/10TO-cepebpsiHbIA KOponek

HaBecky uepHoBOI Meaun maccoii oT 25.00 go 50.00 r nomeLaloT B KOHUYECKYH K010y BMECTUMOCTbHO
750 cm3, npunueatoT oT 30 fo 35 cm3 Bogbl, oT 10 Ao 40 cm3 pacTBOpa a30THOKUC/ION PTYTH 1 NepeMeLlnBa-
0T 40 NOMHOM amanbramauuu cTpyxku. Mocne atoro npunusatoT oT 100 4o 150 cmM3 cepHOI KMCNOTbl 1 No-
MeLLalT Konby Ha ropsvyto nauMTy. PacTBopeHve BeAyT NPV HarpeBaHnn U NepuoanyeckoM nepemeLunsaHnm
[10 NOIHOrO PacTBOPEHWSA HaBeCKWU YepHOBOM Meau. MpPU3HaKoM pacTBOPEHUS SIBAETCA U3MEHEHUe OKpacku
pacTBopa U3 TEMHO-3e/1eHOr0 B CBET/IbIN cepo-rony6oii. B KoHUe npouecca BBOAAT 4  cepbl 1 A06aBNSIOT OT
3 0 4 T TIOMOYEBUHbI.

MpuMeyaHue — Ha OCHOBaHWV NOATBEPKAEHNSI KOHTPOSIA Ka4ecTBa pesy/bTaToB U3MepeHuii MeToaom aoba-
BOK [IOMyCKaeTCs He A06aB/sATL Cepy U TMOMOYEBVHY NPU HASIMUUN HA3KOV MACCOBOI 0N METaU1I0B M/IATUHOBOW rpynnbI
1 BbICOKOW MaCcCOBOW o/ cepebpa B cocTase npobbl.

Mocne oxnaxpgeHusa npunvsatoT Bogy 4,0 o6bema 500 cm3, pacTBOp HarpesaloT [0 KUMeHWs, npuansa-
toT 30 cM3 pacTBOpa X/IOPUCTOr0 HATPUA U KUNATAT 40 Koarynauum ocafka, 3ateM OxnakjaloT pacTBop A0
Temnepatypbl 0T 70 X 080 X u hunbTpytoT Yepes ABOVHON hnnbTp «6enas» Uan «CUHAS NeHTa», B KOHYC
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KOTOPOro B/IOXEHO HEMHOMO (hMNbTPoGYMaXkHO! Macchl. OGMbIBAOT CTEHKM KOMBbI BOAON, YAANSOT OCTaTKN
ocafika BMaXHbIM KyCOYKOM (OUIbTpa 1 NPUCOeANHAIOT 3TOT KYCOYEK K OCHOBHOMY ocafiky Ha unbTpe. Mpo-
MbIBaIOT (PUILTP ABa WK TPY pasa ropsyeli BOAOR [0 yAaneHns CePHOKUCION Meaun ¢ unbTpa.

dunbTp € 0OCaAKOM NEPEHOCAT B LWepbep. NnoMeLLanT B MyenbHyI0 feyb, BbICYLLUMBAIOT U CXUratoT npu
TemnepaType ot 400 X po 500 X , Ans yepHoBoli Mean mapok MU3 — MUY6 ¢ NOBbILEHHBIM COAEepPXaHNEM
npumeceii BbllleyKka3aHHy0 onepauuio ciegyeT NnpoBoAnTb Npu Temnepatype 600 X . 3atem B wep6op fo-
6aBnstoT 30 r CBUHLA, WNXTY ANA Wep6epHol nnaBku, NoMeLanT B MydesbHyo neyb, HarpeTyo Ao Temne-
patypbl oT 950 BC g0 1000 °C. MnaBKy nepBoHavYasibHO BEAYT NpU 3aKpbITON ABeEpLE (3acNOHKe) MydenbHOA
reyn [,0 NOSIHOTO pacn/iaBneHns Npobbl 1 NOSBEHNA «rna3a» CBUHUA. 3atem ABopLy (3acNOHKY) MydesnbHO
neyy nNpu Heo6xo4MMOCTM OTKPbIBAIOT M NPOAOMKAIOT NPOLECC OKUCEHUS U LWIIaKoBaHWA Npu Temneparype
He Hmxe 950 °C A0 NOSHOro 3aKpbITUS CBMHLOBOIO 6/1MKa («rnasa») LWnakoM.

Lllep6ep BbIHUMAIOT U3 Neun, COAEPXNMOE BbIIMBAIOT B U3/10XKHMLY, OTOMBAIOT CN/aB OT LWiaka v npu-
hatT cnnasy hopmMmy Kybuka. [lanee npoBOAAT KynesmpoBaHue.

KynenuposaHne CBWHLIOBOro crsiasa npoBoAAT npu Temnepatype ot 950 °C go 980 °C Ha kanensx,
KOTOpble NpeABapuTeslbHO HarpeBatT A0 TeMnepatypbl neyn. MNocne pacnnasneHns cBMHLA ABepLY (3aCNOH-
Ky) MychenibHOM neun NpUoTKPbIBAOT U. KOrAa Macchl CBUHLA OCTAHETCS He3HAUMTENbHO, ABEpLY (3aC/TOHKY)
3aKpbiBatoT. B KOHLe KynenMpoBaHus NpoucxoanT 6MKoBaHWe. 3aTeM NOTEMHEHVE 1 3aTBepAeBaHne 3010T0-
cepe6psHOro Koposibka. [ocne aToro kanesb U3BAEKaloT N3 MydelbHON neyun, oxnaxgatoT, O4nLLalT KOponek
OT NpMUCTaBLUNX YacTUYek kanenun n B3sewwrsatoT. Ecnm macca meHee 200 Mr. TO 4OBOAAT cepebpoM A0 HYXHO-
ro Beca, 3aBopaymBatoT B CBUHLOBYIO (DO/IbIY U CNNABAAIOT Ha kanenu npu Temnepatype ot 950 'C o 980 X
B TeyeHne 10 — 11 MuH. Koponek oxnaxgatoT, O4ULLA0T, MPOMbIBAIOT BOAON, BbICYLUMBAIOT Npu TeMneparype
oT 400 X po 500 X .

14.5.5.2 TpuroToBfieHne pacTeopa AN U3MepeHUii

30n0T0-cepebpsHbIli KOPOSEK NOMEeLL AT B KOHUYECKYH0 Konby BMeCcTMOCTbio 100 cM3 1 pacTBOpsoT
npu HarpeBaHun B 20 cM3a30THOW KMCNOTbI, pa3baBneHHoi 1:1, unbTPYIOT HEPACTBOPUMBIA 0cafokK Yepes
mnbTp «CcrHAA NeHTa». Ocafok Ha hunbTpe NPOMbIBAOT a30THOW KNCNOTOW, pa3baBneHHol 1:4. 3aTem rops-
yeli Bogoin. MonyuyatoT pacTeop B.

dunbTP € ocagkom cyLlaT 1 030A410T B papopoBoM Turne npu Temnepatype ot 600 X 7o 900 X B
TeueHne 30 MuH. K ocTaTKy nocne 030/1eHns npuamBarT 15 cm3 cMecy a30THON 1 consiHoi kmucnoT (1:3), 06-
MbIBasi CTEHKM TUINA, OCTaBnAloT Ha 20 (30) MUH Ha NAUTE NPY YMEPEeHHOM HarpesaHun. Cofepxumoe TUrIs
OX1axX4aT 1 PUALTPYIOT Yyepe3 PUIbTP «CUHAA NeHTa». Ocafok Ha hunbTpe NPOoMbIBalOT pacTBOPOM CO-
NSHOW KncnoTel, pasbaBneHHoi 1:5. MonyyatoT pacTteop I

B pactBop B no kannsiMm npunvealoT CONSAHYIO KUCNOTY, pasbasneHHyo 1:1. 40 NOMHOTO ocaxAeHus
cepebpa, He gonyckas U36blTKa COMSIHOW KUCMOTbI, BbIAEPXUBAIOT HA MAUTE NPU YMEPEHHOM HarpeBaHum
(He gonyckas KMneHunsa) 4o Koarynaumm ocagka, unbTpytoT. Ocagok xnopuga cepebpa npoMbIBatoT CONAHOM
KncnoToi, pasbaeneHHon 1:100. MonyyatoT pacteop [,

Mony4yeHHble pacTBopbl [ 1 [ 06BEANHAIOT B KOHUYECKYIO K06y BMecTUuMOCTbio 100 cm3, ynapusatoT
[0 o6bema 5 (10) cM3, nepeBOAAT B MEPHYHO KOGy BMECTUMOCTbIO 25 cM3, ,OBOAAT A0 METKU COMSIHOW Kuc-
NoTOl. pasbasneHHol 1:5. 1 nepemeLunBaloT.

14.5.6 MpoBegeHne n3mepeHuii

HacTtpoiiky cnekTpomeTpa, napaMeTpbl M3MEPeHUi ycTaHaBNMBaOT B COOTBETCTBUWN C MHCTPYKUMel Mo
akcnayaTauumn npubopa. Ana AOCTUKEHUS ONTUMa/IbHbIX 3HAYEHWI MO YYBCTBUTE/IBHOCTM U TOYHOCTMW onpe-
[eNneHnsi KOMNOHEHTOB M3MEPEeHNe WHTEHCUBHOCTW aHa/IMTUYEeCKUX CMeKTpasibHbIX NIMHUIA onpenensembix
KOMMOHEHTOB NPOBOAAT NP AJ/IMHAX BOJIH, YKa3aHHbIX B Tabnuue 16.

Ta6nuuya 16

OnpegensieMblii KOMMNOHEHT [vHa NosHbL, MM
MnarnHa 265.945
Mannaguii 340.458
MpumeyaHune — [lonyckaeTcs NpUMeHeHWe APyrviX A/IMH BOSH MPW YC/IOBUM o6ecneyeHnst Tpebyembix

METPOONMYECKNX XapaKTepPUCTUK.

M3mepeHune cnegyeT HaumHaTb No uctedeHnn ot 20 Ao 30 MUH Nocne 3axuraHns nnasmbl 4as ctabunu-
3auumn YCNOBUIA 3MEPEHUIA.
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Mpn BLINOMHEHWN W3MepeHWli nocnefoBaTesibHO BBOAAT B Nia3my PacTBOPbl KOHTPOIbLHOTO OMbITa,
rpaflyvpoBOYHble pacTBOpbl, aHaU3nMpyemble pacTsopbl Npob. [ KaXA0ro pactsopa BbIMOMHAT Mo Tpu
N3MEepeHNs MHTEHCUBHOCTY aHa/IMTUYECKON IMHNW KaOK4Oro KOMMNOHEHTA W BbIYMCAAIOT CpefHee 3HayYeHve.

C nomoLblo rpagynpoBOYHOM 3aBUCHMOCTM HAaXOASAT 3HAUYEHWE MaCCOBOW KOHLEHTpauuu onpegense-
MOro KOMNOHEHTa B pacTBope.

Pe3ynbTatbl M3MepeHWii MacCcoBOW KOHLEHTpauum onpeAensseMoro KOMNoHeHTa B Npobe aBTomaTunye-
CKWN BbIBOAATCA Ha 3KpaH MOHMUTOpA.

14.5.7 O6paboTka pe3ynbTaToB

14.5.7.1 MaccoByto f0/110 ONpeAensiemMoro KOMMoHeHTa X. r/T. BbIUMCAAT No dhopmyse

717-‘ (15)
rae C — maccoBas KOHUeHTpauus onpefensieMoro KOMnoHeHTa B npobe, MKr/cm3;
V — obbeM pacTeopa npobbl, CM3;
T — Macca HaBecKu npoobel, T.
14.5.7.2 3a pe3ynbTaTt M3aMepeHuii NpuHMMaloT cpefHeapnmeTnyeckoe 3HaYeHve 4ByxX napanesnbHbiX
onpeeneHunii Npu ycnoBuu, YTo abconoTHas pasHoOCTb MEXAY HUMWU B YC/IOBUAX NMOBTOPSEMOCTU He NpeBbl-
LaeT 3HayeHwii (Npu goBepuTeNnbHOW BeposaTHOcTM P = 0,95) npefena NOBTOPSEMOCTY T. NPUBEAEHHbLIX B
Tabnuue 14.
Ecnn pacxoxgeHvne mexay pesynbTatamy napasiniesibHbiX onpefeneHnin NpesbillaeT 3HayeHne npegena
NOBTOPSIEMOCTHU, BbIMOJHAIT Npoueaypbl, n3noxeHHble B FOCT P MCO 5725-6 (noanyHKT 5.2.2.1).
PacxoxgeHns mexgy pesynbtatamu U3MepeHuii, NofyYeHHbIMY B iBYX 1abopaTopusx, He f0/KHbI npe-
BbllLaTb 3HAYeHWli npegena BOCNPOM3BOAUMOCTM, NpuBeAeHHbIX B Tabnuue 14. B 3ToM cryyae 3a OKOHYa-
TeNbHbI pe3ynbTaT MOXET OblTb MPUHATO KX cpeaHeapudmeTnyeckoe 3HayeHve. MNpu HEBLINOAHEHNN 3TOTO
YCNOBUS MOTYT GbITb UCNOMb30BaHbI NpoLeaypbl, M3noxeHHble B FTOCT P NCO 5725-6.

15 ATOMHO-abCcopOLMOHHLI MeToh N3MEPEHUn MaccoBO A0Nn nannagus

15.1 O6nacTb NPUMeEHEHNS

B HacTosiLieM pa3sgene ycTaHOB/IEH aTOMHO-26COPLMOHHBIA METOA 3MEePEHU A MaccoBO onu nanna-
oms B gnanasoxe ot 0,10 go 10,0 r/T.

15.2 TpeboBaHUA K MOTPELIHOCTN U3MEpPEHNIA

MorpeLwHocTb M3MEepPEHN MaccoBoOW foNV Nannagus, 3HaueHuss Nnpeaenos NOBTOPSAEMOCTU U BOCNPOU3-
BOAVMMOCTU ANA f0BEPUTE/bHOW BEPOATHOCTU P = 0,95 A0/KHbI COOTBETCTBOBATbL 3HAYEHUAM, NPUBELEHHbIM
B Tabnuue 17.

Ta6bnuuya 17 B rpammax Ha TOHHY
[InanasoH usmepeHuii Maccosoii XaparTepucTika norpeLL Mpenen
Aonn nannapua KoCTM M3Mepenni + /] MOBTOPAEMOCTM r[n M 2) BOCMPOM3BOAMMOCTY R
Ot 0.10 g0 0,25 BK/tou. 0,08 0,08 0.12
Ce.0,25 » 050 » 011 011 0,18
» 050 » 1.00 » 0.22 0,22 0.36
» 10 a 25 » 0.4 0.4 0.6
» 25 ab0 » 0.5 0.6 0.8
» 50 a 100 » 14 11 23

15.3 CpepacTtBa M3MeEPEHUi, BCNOMOraTe ibHble YCTPOICTBA, MaTepuasbl, pacTBOpPbI

Mpy BbINOMHEHUN W3MEPEeHUn NPUMEHSIOT cneayiolie cCpeacTBa M3MepeHwuidi u BcromorartesibHble
YCTpOIiCTBa,;

-CNeKTpoMeTp aToOMHO-a6COPOLMOHHBIA C NIamMeHHbIM aTOMU3aTOPOM UM UCTOYHWKOM W3/yYEHUs Ha
nannagui;
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- KOMMpPeccop BO3AYLUHBI;

- NINTY 3/1IEKTPUYECKYIO C 3aKPbITbIM HarpeBaTesibHbIM 3/1IEMEHTOM, 06ecneynBaloLLyo TeMnepaTtypy Ha-
rpesa fo 350 'C.

- BECbl NabopaTopHble cneunansHoro knacca TouHocTy no FOCT P 53228 ¢ anckpeTHocTbio 0.0001 T;

- KON6bl MepHble 2-100-2 no MOCT 1770;

- cTakaHbl B-1-250 TXC no MOCT 25336:

- Kon6bl KH-2-250-19/26 TXC no MOCT 25336;

- NMUNEeTKN He HMXe 2-ro Knacca ToyHocTu no FOCT 29169 n FOCT 29227,

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

- BOPOHKN AenntesnbHble BA-1-100 XC no MOCT 25336.

Mpy BbINONHEHNN U3MEPEHNI NPUMEHSIOT Cneaytole martepuanbl U pacTBOPbI:

- BO34yX, CXaTtblil nog aaBneHnem ot 2-105 o 6-10® MMa;

-auetuneH no NOCT 5457;

- nponaH-6yTaH no FOCT 20448;

- BOAYy AuCTUAAMpoBaHHyto no NMOCT 6709;

-kucnoty consHyw no FOCT 3118, pasbasneHHyo 1:3 n 1:10, n pacTBOp MOMSIPHOW KOHLEHTpauum
2 monb/pm3;

- Kncnoty a3oTHyto no MOCT 4461,

- nannagwii no FOCT 31291;

- rocyfapcTBeHHble cTaHAapTHble 06pasubl (TCO) cocTaBa pacTeopa WOHOB Nafnafus;

- ankunaHuamH (AA) No TEXHUYECKOW fOKYMEHTaLuN:

-Tonyon no NOCT 5789;

- huNbTpbl 06€330/1eHHbIE NO [2] UK aHaNOrNYHbIE;

- 6ymary cpunbTpoBasibHyto no FOCT 12026, mapok ®. dC.

15.4 MeTop, nsamepeHuii

MeToz 0CHOBaH Ha U3MEPEHUW aTOMHOTO MOT/IOWEHNS PE30HAHCHON NMMHUK Nannagusi Nocne BBeAeHUA
aHanNM3MpyeMoro pacTBopa B Nnamsi aueTuieH-Bo3ayX Uiy nponaH-6yTaH-Bo3ayX.

15.5 MoAroToBKa K BbIMO/THEHUIO U3MEPEHNIA

15.5.1 MpuroToBNeHne pacTBopoB

15.5.1.1 MNpwuroToBneHne pacTeopa ankunaHunuHa (AA) B Tonyosne

OpHy 06beMHyt0 YacTb AA 1 iBe 06 bEMHbIE YacTy TO/lyo1a CMEeLLNBAIOT U NOMeLLaloT B Ae/IUTENbHYIO
BOPOHKY, NPUINBAOT PaBHbI 06bEM COMIAHON KUC/OTbI U BCTPSAXMBAIOT B TeYeHUe 5 MUH. HKHUIA cnoii oT-
OensoT. NPUIMBAIOT CBEXYH0 MOPLMI0 CONSHON KUCnoTbl. Onepauuio NOBTOPAKT YeTbipe UAn nATb pas Ao
nony4YyeHns cnabooKpalleHHOro HKHero cfos. MpombliBatloT opraHnyeckyto asy pacTBOpOM COJISIHON KUC/O-
Tbl MONSAPHON KOHLEHTpauum 2 Monb/AmM3 1 0TCTamBaloT B Te4eHue cyTok. PacTBop AA B Tonyone oTAensioT,
C/IMBAIOT B CK/IAHKY U3 TEMHOrO CTEKNa U XPaHAT B XO/I04USTbHUKE.

15.5.1.2 lpuroTtossieHne pacTeopa A8 IKCTpaKuum

B mepHyto konby BMecTumocTbtio 100 cm3 nomewatoT 40 cm3 pactBopa AA, LONUBAKOT 40 METKU TOMYO-
JIOM 1 nepemMeLLnBatoT.

15.5.1.3 MpuroToBneHne pacTBopa U3BECTHON KOHLEeHTpaLum

Mpy npuroToBneHWn pactsopa A MaccoBoOW KOHUeHTpauuu nannagmsa 0,1 mr/cm3 HaBecky nannagus
maccoi 0.1000 r pacTBopstoT B o6beme 10 cm3 cmecu CONAHON 1 a3oTHOM kucnoT (3:1) npu HarpeBaHuu. Mo-
NlyYeHHbI pacTBOp ynapuBatoT [0 BNaXKHbIX COME 1 NepeHoCsT B MepHY0 konby BMecTUMocTbio 1000 cm3,
[0NNBalOT [0 METKN COMIAAHON KMCNOTON, pa3basneHHoi 1:3. n nepemelLnBatoT.

B kauecTBa pacTBopa WM3BECTHOW KOHLEHTpauuu gonyckaetca mcnonb3oBatb FCO cocTaBa pactsopa
MOHOB Mannagmna ¢ MaccoBoW KoHUeHTpauvein nannagus 0.1 mr/cm3.

PacTBop A xpaHAT He 6ofee WecTn MecsLeB.

15.5.1.4 MNpuroTtos/fieHne rpagynpoBOYHbLIX PACTBOPOB

Mpu npurotoBneHun pacteopa nannagus Pd 20 maccoBoii koHUeHTpauun 20 MKr/cM3 B MEpHYI0 Konby
BMecTMMOcCTbio 100 cm3 nomewaoT 5 cm3 pactBopa A. npunmsatoT 20 cM3 COMSAHONM KMCAOTbI, pa3baBneHHon
1:3. n 25 cm3pacTeopa ANa 3KCTpakuuun. NMpoBoaAT 3KCTpaKumMio B TeyeHne 14 — 20 MUH. DKCTPaKT OTAENAT
B [leNNTeNIbHON BOPOHKeE.

Mpu npuroToBneHun pacteopa nannaaus Pd 0.4 maccoBoii kKoHueHTpauun 0.4 Mkr/cM3 B Npo6uMpKy no-
MeuwatoT 0.2 cm3pacTteopa Pd 20 1 9.8 cm3 Tonyona v nepemMelLmBatoT.
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Mpy npurotoBneHun pacTteopa nannaaumsa Pd 1 maccoBoi koHueHTpauum 1,0 Mkr/cm3 B npo6upky no-
MewatoT 0,5 cm3 pactBopa Pd 20 1 9.5 cm3Tonyona u nepemeLumBatoT.

Mpwn npurotosneHun pacTteopa nannagusa Pd 2 maccoBoi KoHUueHTpauuun 2,0 Mkr/cm3 B npo6upky no-
mMewatoT 1 cm3 pactBopa Pd 20 1 9.0 cm3To/yoNna v nepemeLLnBaoT.

Mpy npurotoBneHun pacTteopa nannaaus Pd 5 maccoBoii koHueHTpauum 5,0 mMkr/cm3 B npobupky no-
mewatoT 2.5 cm3 pactBopa Pd 20 1 7.5 cm3T0onyona v nepemMeLuvBatoT.

Mpw npurotoBneHumn pacteopa nannagus Pd 10 maccoBoit kKoHueHTpauum 10.0 Mkr/cM3 B Npo6upky no-
MewatoT 5 cm3 pactBopa Pd 20 n 5 cm3 Tonyosa u nepemMeLLnBaroT.

PacTBOpbl XpaHAT He 6o5ee Tpex MecsLeB.

15.5.1.5 T[locTpoeHue rpafypoBOYHOr0O rpaduka

[ina nocTpoeHns rpafympoBoOYHOro rpadivika NpuroToB/eHHbIE PACTBOPbI PACMLINAT B N1aMeHN aLeTu-
NeH-BO3AyX UNKn nponav-byTaH-Bo3ayX.

Mo ocu abecuncc oTKNaAbIBAOT MACCOBYIO KOHLEHTpaLuio onpeaessemMoro KOMNoHeHTa B pacTsopax B
MUKpOrpamMmMax Ha Ky6uyeckuii caHTUMeTp, N0 OCK OpAMHAT — COOTBETCTBYIOLME 3HAYEHWUA aHaIMTUYECKUX
CUrHaJI0B.

15.6 BbinonHeHne namepeHuii

15.6.1 Obwue TpeboBaHusa K MeTogaM U3MepeHuii u TpeboBaHWA 6€30MacHOCTV NPU BbINOSHEHWUN U3-
MEepEHWn — B COOTBETCTBUM C pa3aesnom 4.

15.6.2 MNoarotoBka Npo6 K BbIMO/THEHWNIO U3MEPEHNA

HaBecky 4epHOBOIi Meau B COOTBETCTBUM C Tabnuueli 18 nomelLatoT B CTakaH {UiM KOHUYECKYo Konby)
BMeCTUMOCTbI 250 cm3, npunusatoT oT 25 o 30 cM3 cMecy CONSIHOW U a3oTHol kucnoT (3:1) u ynapusawoT
npy YyMepeHHOM HarpeeaHun gocyxa 6e3 npokannsaHus. [ina 6onee NOAHOrO yAaneHns asoTHOW KUCIOThI K
cyxomy octaTtky npunusatoT 10 cM3 CcoNsHOM KUCOTbI U ynapuBaHue NoOBTOPSIOT.

Tab6nuuya 18

OpreHTPOBOYHAA MaccoBas fONA nainagus, riT Macca HaBecku liepHOBOl‘/'I meaun, 1

OT10.1 40 2.0 BK/HH
Cs. 2.0 o 5.0 BktOu.
CB.5.0 go 10,0 Bk/tOY. 1

[ina 6onee NosHOro yaaneHus asoTHON KMCMOTbl K CyXOMy ocTaTKy npununsatoT 10 cM3 CONsIHON Kucno-
Tbl 1 ynapuBaHvue noBToOpsAIoT. K cyxomy ocTtatky npunausatroT 10 cM3 cONsAHOW KUCIOTbl, pa3basneHHon 1:3. un
HarpesaloT [0 pacTBopeHus coneil. PacTBop oTcunbTpoBbiBaoT. O6beM dunbTpaTa He A0/KEH NpeBbIllaTh
100 — 110 cm3 BMecTe C MPOMbIBHBIM PACTBOPOM COJISIHOW KWUC/IOThI, pa3basneHHoi 1:10. B dwmnbTpaT npu-
NnBalT 2 cM3 pacTBopa ANA 3KCTPakKLMKM, SKCTparmpyroT B TeyeHne 14 — 20 MUH. DKCTpakKT nocse nosiHoro
paccnoeHusi HanpaBAAlT Ha BbINOTHEHNE U3MEPEHWIA.

15.6.3 BbINONHEHUE N3mepeHunii

Mopgrotosky K paboTe v BKIOYEHNE aTOMHO-a6COPOLMOHHOrO CnekTpomMeTpa BbIMOHAIOT COrNacHoO WH-
CTPYKUMU NO 3KcnayaTaymm npuéopa.

OKCTpaKT, NosyyeHHbIli no 15.6.2. BBOAAT B Nnamsa aLeTWIeH-BO34yX UM nponaH-6yTaH-BO34yX atom-
HO-abCcopbLUMOHHOIO cnekTpomeTpa, U3MepsaT abcopbumio nannagmsa. A6CopoLMI0 IKCTpaKTa U3MepsT He
MeHee [ByX pa3 n Ans pacyeta 6epyT cpegHeapudmeTnyeckoe 3HayeHue. MNpu cMeHe pacTBOPOB CUCTEMY
pacnblfieHns NpoMbIBatOT BOAOW A0 MOMyYEeHNUs HyNeBOro nokasaHus npubopa.

M3mepeHne nNpoBOAAT O4HOBPEMEHHO C pacTBOpPaMM KOHTPOJILHOMO OMnbiTa U pacTsopamu g/1si NocTpo-
eHnA rpafyvipoBOYHOrO rpaduka.

Ycnosus nsmeperus nog6mparT B COOTBETCTBMMU C UCNO/b3yEMbIM NMPUBOPOM.

15.7 O6paboTka pe3ynbTaToB U3MepeHNUii

15.7.1 MaccoByto fonto nannagusa X. riT. BbIYMCAAT No popmyne

X =<E. (16)
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rae C  — MaccoBasl KOHLUeEeHTpauus nannagusi B aKCTpakTe, HalfeHHas no rpasyvpoBOYHOMY rpadiuky,
MKI/CM3;
V — o06bem pactBopa /11 3KCTpakumun, cm3;
T — Macca HaBecku 4epHOBOW Meaw. T.

15.7.2 3a pe3ynbTaT M3MepeHWli NpUHUMAlOT cpefHeapnMeTnyeckoe 3HayeHve ABYX napansiefnbHbIX
onpeeneHnii Npu ycnosumn, 4to abCconoTHas PasHOCTb MEXAY HUMMW B YC/IOBUAX MOBTOPSEMOCTW He npe-
BblLWAeT 3HayYeHuii (Npy foBepuTenbHO BepoATHOCTM P = 0,95) npesena noBTOPSEMOCTU T, NPUBEAEHHbIX B
Tabnuue 17.

Ecnu pacxoxgeHvne mexay pesynbTaTamy napannenbHbiX onpefeneHunii npeBblluaeT 3HaYeHne npege-
na noBTOPSIEMOCTU, BbINOMHSAKT npoLeaypbl, nsnoxeHHusle B FOCT P NCO 5725-6 (nognyHkT 5.2.2.1).

15.7.3 PacxoxaeHua Mexay pesynbratamv UsMepeHuii, nonyyeHHbIMy B ABYX nabopaTopusix, He JoK-
Hbl NpeBbIllaTh 3Ha4YeHW npeAena BOCNPOU3BOAVMOCTY, NpUBEAEHHbIX B Tabnuue 17. B atom cnydyae 3a
OKOHYaTe/bHbIV pe3ynbTaT MOXeT 6biTb NPUHATO UX cpefHeapudmeTnyeckoe 3HaveHue. MNpu HEBbINOHEHWN
3TOro yCnoBus MOTyT 6bITb UCMO/Ib30BaHbI NPoOLeAypbl, N3n0XeHHble B TOCT P NCO 5725-6.

16 ATOMHO-3MUCCUOHHOIM CI'IEKTpaJ'IbeIVI meToad C WHAOYKTUBHO CBsI3aHHOW
nnasmoi V|3|\/|epeH|/||7| MacCcCOBbIX ,D,OﬂeVI MbllWbAKa, BUCMYTa, Xenesa, Hukend,
CBUMHUA, CypbMbl, 0/10Ba U UMWHKa

16.1 O6GnacTb NpUMEHeHuns

B HacTosLEeM pasaene YyCTaHOB/IEH aTOMHO-3MUCCUOHHLIN CreKTpasibHbIli METOA C UHAYKTUBHO CBSI3aH-
HOVi N1a3mMoil M3MepeHNii MaccoBbIX A0NEl MbllibAKA, BUCMYTA, Xefe3a, HUKeNs, CBUHLA, CypbMbl, 010Ba U
LMHKa B YEpPHOBO Meaun B fuanas3oHax, NpuBegeHHbIX B Tabnuue 19.

Ta6nuua 19 B npoueHTax
OnpegensemMblii KOMNOHEHT AvanasoH mMaccoBbIX fonei KOMNOHEHTa
MbILLbAK Or 0.0050 pgo 0.40 BK/IHOM.
BucmyT Ot 0.0020 po 0,050 BK/IHOM.
Keneso Or 0,0025 o 0,080 BkOU.
Hukenb Or 0.020 g0 150 BKIou.
CauHel, Or 0.050 go 0.60 BkoY.
CypbMma Or 0.010 po 0,40 BKIOM.
Onoso Or 0.0030 po 0.080 BK/HOM.
LinHk Ot 0.0020 go 0.030 BK/HOM.

16.2 TpeboBaHUA K MOrPELHOCTH N3MEpPEeHUii

MorpeLlwHoCTb U3MEPEHU MacCOBbIX AOMei MbllbsAKa, BUCMYTA, Xefesa, CypbMbl, CBUHLA, HUKENs,
0/10Ba, LMHKa, 3Ha4YeHUs nNpeaeioB NOBTOPSEMOCTU M BOCNPOU3BOAMMOCTY A/151 JOBEPUTENIbHON BEPOATHOCTU
P = 0.95 gomkKHbl COOTBETCTBOBATbL 3HAYEHUAM, MpUBEAEHHbIM B Tabnuue 20.

Ta6nuya20 B npoveHTax
n
Onpepensiembl it [ilnanasoH n3mepeHnii MaccoBblX Xapakrepucruka peaen
KOMMNOHEHT AOJ‘ISVI KOMMNOHeHTa no“l;lpeept:;;.r{lﬁs- I'IOBTrOIr;IfgI;)CTM BOCNPOUIBOANMOCTH R

MbILLbSAK Ot 0.0050 pgo 0,0100 BksHOH. 0.0020 0.0020 0.0028
Cs. 0,010 » 0,025 » 0.004 0.004 0.005
» 0.025 * 0.050 4 0.009 0.009 0.012
» 0.050 » 0,100 » 0.015 0.013 0.018
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OkoHyaHve Tabnumubl 20

Onpepensiembiii
KOMMOHEHT

MblLWbAK

BucmyTt

XXeneso

Hukenb

CsuHel

Cypbma

Onoso

LinHK

Jviana>oun 1n3mepeHnn MaccoBbIX

Ce.

"

or

Ce.

. 0.0050

[[oneii KOMMNoHeHTa

0.10 pgo 0.20 eknwoy.
0,20 » 0.40 »
0.0020 go 0.0050 ekntou.
0.0050 » 0.0100 »
0.010 » 0.025 »
0.025 » 0.050 »

0.0025 go 0.0050 Bk/tOM.

.0.0050 * 0.0100 »

0.010 * 0.030 »
0,030 » 0.080 »
0.020 go 0.050 Bkntou.

.0.050 » 0.100 »

0,10 » 0.25 *
0.25 * 0.60 *
0.60 * 1.50 *

0.050 po 0.100 Bkatou.

.0.10 » 0.30 »

0.30 * 0.60 »
0.010 go 0.025 Bkntou.

.0.025 » 0.050 »

0.050 » 0.100 »
0,10 » 0.20 »
0.20 * 0,40 »

0.0030 po 0.0050 Bktou.
. 0.0050 »

0.0100 »
0.010 » 0.030 »
0.030 »
0.0020 go 0.0050 Bk/ItOY.
» 0.0100 »

0.080 »

0,010 » 0.030 »

XapakrepucTtvka
NOrpeLIHoCTY 13-
MepeHuin 1 [
0.03
0,05
0.0009
0.0017
0.003
0.006
0.0010
0.0017
0.003
0.008
0.008
0.017
0.03
0.07
0.1
0.019
0,03
0.06
0.005
0.010
0.017
0.03
0.04
0.0012
0.0014
0.003
0.006
0.0009
0,0015
0.003

NoOBTOPAEMOCTU
("'2)
0.03
0.05
0.0008
0.0016
0.003
0.006
0.0009
0.0013
0.003
0.007
0.008
0.014
0.03
0.06
0.09
0.018
0.03
0.06
0.005
0,010
0.018
0.04
0.05
0.0012
0.0013
0.003
0.005
0.0008
0.0014
0.003

B npoueHTax

Mpenen

BOCNpoM3BOANMOCTU R

0.04
0.07
0.001
0,0022
0.004
0.008
0.0013
0.0019
0.004
0.010
0.011
0.019
0.04
0.08
0.13
0.025
0.04
0.09
0.007
0.014
0.025
0.05
0.07
0.0017
0.0018
0.004
0.007
0.0011
0.0020
0.004

16.3 CpeAcTBa U3MepeHUii, BcnomMoraTesibHble yCTpoiicTBa, Matepuassl, pacTBopbl

Mpn BLINOSIHEHWN W3MEPEHUI MPUMEHAT crlefylolwmne cpeacTBa W3MEPEHUn U BcnoMoraTesibHble

ycTpoiicTsa:

- 9MWUCCUOHHBIA CNEKTPOMETP C UHAYKTMBHO CBA3AHHOW MNa3Moii B kavyecTBe UCTOYHMKA BO3GYXAEeHWA
CO BCEMU MPUHAAIEXHOCTAMY,
- BECbl /labopaTopHble creLmanbHOro kiacca ToyHocty no NOCT P 53228 ¢ guckpeTHocTbio 0.0001 r.

- K0N6bl MepHble 2-100-2, no MOCT 1770;
- konbbl KH-2-100-13/23 TXC no MOCT 25336;

- MUNETKN He HuXe 2-ro knacca TodHocT no FOCT 29169 n TOCT 29227:
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- umnuHapsl 3-25-2 no NOCT 1770;

- MeH3ypku 50 no NOCT 1770,

- KpbILWKK chapdoposbie no FOCT 9147.

Mpy BbINONHEHUW U3MEPEHWI NPUMEHSIIOT CReaytolme maTtepuanbl U pacTBOpPbI:

- BoAy AuctunnuposaHHyto no NOCT 6709;

- KMCNoTy a3oTHyto no NOCT 4461 unu pasbasneHHyo 1:1;

- kncnoty consHyto no FOCT 3118 nnu pasbasnenHyto 1.1 n 1:5;

- aproH razoobpasHbiii no FOCT 10157,

- rocyAapCTBEHHbIN cTaHAapTHbIN o6pasel, (TCO) cocTaBa pacTBopa MOHOB MbllbsKa C MAacCOBOW KOH-
LeHTpauueii 0.1 mMricm3;

- rocyfapcTBeHHble cTaHAapTHble o6pasupbl (TCO) cocTaBa pacTBOpa BMCMYTA, Xefesa, HUKeNs, CBUH-
La. CypbMbl, 0/10Ba, LiHKA C MaccoBbIMW KOHLieHTpaumsamu 1.0 mr/cm3;

- puNbTPpbl 06€e330/1eHHbIE N0 (2) UK aHanornyHbIe.

16.4 MeTop nsmepeHuii

MeToz, OCHOBaH Ha BO36YX/[EHUM aToMOB pacTBopa Npo6bl B MHAYKTVBHO CBS3aHHOW nnasMe U name-
PEHUN UHTEHCMBHOCTY 3MUCCUM U3NTyYEHUsI OMpPeaesisieMoro KOMMOHeHTa Npu pachnblijieHu pacTBopa aHa-
nnsupyemoii npo6el B nnasmy. CBA3b MHTEHCMBHOCTU U3MYYEHUSI C MACCOBOI KOHLEeHTpauueli KOMNoHeHTa B
pacTBOpe ycTaHaB/MMBAKT C NOMOLLbIO rPajyMpOBOYHOIO rpadmka.

16.5 NoAaroToBKa K BbINOSTHEHUIO N3MEpPEHUi

16.5.1 NMoaroToBKka Npu6opa K BbINOJTHEHUKD N3MEepeHuni

MoAroToBKy CnekTpomMeTpa K BbIMOSIHEHWNIO U3MEPEeHWit NPOBOAAT B COOTBETCTBUM C MHCTPYKLUWER no
akcnayatayuu.

16.5.2 [0 NOCTPOEHNA rpafynMpoBOYHOIO rpadinka roToBsT PacTBOPbI U3BECTHOW KOHLEHTpauuu.

Mpv npuroToBieHUn pactBopa A MaccoBOi KOHLEHTPaUUN BUCMYTA, Xenesa, HUKeNs, CBUHLA, CypbMbl,
onoBa, UunHka 0,100 mr/cM3 B MepHYyto K016y BMmecTuMocTbio 100 cm3 nomewyatoT no 10 cm3 pacTBOpoB BUC-
MyTa. Xenesa, HUKeNs, CBUHLA, CypbMbl, 0/10Ba, LMHKa C MaccoBbIMU KOHUeHTpauuammu 1.0 mr/cm3. Pactsop
[0BOAAT 0 METKN CO/MIAHOMN KUCNOTOM, pa3basBneHHoi 1:5. n nepemelunsaioT. PactBop A yCTOWUMB B TeYeHne
Tpex mecsiles.

Mpv NnpuroToBneHWn pacTBopa b MaccoBOi KOHLEHTpaLun MbllbsaKa, BUCMYTa, Xenesa, HUKeNs, CBUH-
La. cypbMbl, 0/10Ba, UnHKa 0.01 mr/cm3 B MepHyto konby BmectumocTbio 100 cm3 nomewiatoT 10 cm3 pacTtso-
pa A n 10 cm3 pacTBopa MOHa Mblllbska MaccoBOi KoHueHTpauuu 0,1 mr/cm3. PacTBop fOBOAST A0 METKu
CONSIHON KNCNOTOW, pa3baBneHHon 1:5. 1 nepemelwmsatoT. PacTBop b ycToOlUMB B TeYEHNE CEMU AHEVA.

Mpn npurotoBneHnn pacTsopa B maccoBoli KoHueHTpauun mean 100 mr/cm3 HaBecky meau Maccoit
10.0000 r nomMeLLalT B KOHMYECKYHD K06y BMecTUMOCTbo 100 cm3, pacTBopstoT B 30 cM3 a30THOI KUCNOTHI,
pasbaBneHHoli 1:1. BbigepxmBaloT Nog hapcthopoBOli KPbILWKOW [0 NOMHOrO PacTBOPEHWUA NPU HarpeBaHuw,
KPbILLKY W CTEHKM KONObl 0O6MbIBaOT BOLON. MONYYEHHbI pacTBOp OXNaxAaloT, NepeBoAsAT B MEPHYIO Konby
BMecCTUMOCTbI0 100 cm3, 06beM pacTBopa A0UBAIOT A0 METKU AUCTUI/IMPOBAHHON BOAOIK U NepemMeLInBatoT.
PacTBOp yCcTONUMB B TEYEHNE OHOrO rofa.

MpumeyaHue — [lonyckaeTcsa 1CMob30BaHNE APYTUX IMETOAVK NPUrOTOBNEHNS PACTBOPOB KOMIMOHEHTOB U3-

BECTHOI KOHLIEHTPaLWV, a TaIoke KCTo/Ib30BaHyie aTTeCTOBaHHbIX CMeCeld, Npy YCoBUM MOMyYeHUsi nokasatesnieli  Tou-
HOCTW. He YCTyNatoLLMX YKasaHHbIM B Tabnmue 22.

16.5.3 MocTpoeHne rpagynpoBOUYHbIX rpadMkoB

16.5.3.1 lNpuroTtosfieHne rpagynpoBOYHbLIX PacTBOPOB

[ns npurotoBneHus rpafyvpoBOYHbIX PACTBOPOB a/IMKBOTbI PACTBOPOB U3BECTHON KOHLEHTpauum B co-
OTBETCTBUM C Tabnuuein 21 nomeLlaloT B MepHble Konbbl BMecTuMocTbio 100 cm3 kaxgas, npunusatoT 10 cm3
pacTtBopa B. 06beM pacTBopa L0BOAAT 0 METKU COMSIHOM KMCNOTOM, pa3baBneHHoi 1:5. 1 nepemeLunBatoT.

16.5.3.2 B coOTBETCTBMM C WMHCTPYKUME MO aKcniyaTauuy crnekTpomeTpa, 3anyckaloT pabouyto npo-
rpaMmMy 1 BbINOSIHAKT HE MeHee ABYX U3MePEeHW aHaNIUTUYECKOro CurHana HyneBoro pacTeopa, 3aTem — co-
OTBETCTBYIOLLErO rpajympoBOYHOro pacTeopa.

PaccunTbiBaloT rpaflyupoBOYHblE XapakTepuUCTUKN.

MpumeuaHne — OnpeseneHue rpafyMPOBOYHbIX XapakTepPUCTUK, 06paBoTKy 1 XpaHeHVe pesy bTaToB rpagy-
VPOBKM MPOBOZSAT C UCMO/b30BAHWNEM CTaHAAPTHOTO MPOrpamMMHOr0 0GECTIEYEHNS], BXOASILLETO B KOMIIEKT CTIEKTPOMETPA.
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Tab6nuuya 21
MaccoBasi KOHLEHTpaLWIsA rPaayvipOBOYHbIX PacTBOPOB, MaccoBasi KOHLIEHTpaLWA 1 06beM pacTBOPOB U3BECTHON
Mavmcurosa KOHLIeHTpaLin
Hmigng\;no- Pactsop 1 Pactsop 2 Pactsop 3 Pactsop 4 Pactsop 5
C \ C, C \Y ci c \ c1 c \Y C, c \Y C,
MblLbsK 001 20 02 001 50 05 01 1.0 10 01 3.0 30 01 100 100
Bucmyt 001 20 02 001 50 05 01 1.0 10 01 3.0 30 01 100 100
Xeneso 001 2.0 02 001 50 05 01 1.0 10 01 3.0 30 01 100 100
Hukenb 001 20 02 001 50 05 01 1.0 1.0 01 3.0 30 01 100 100
CauHel, 001 20 02 001 50 05 01 1.0 10 01 3.0 30 01 100 100
CypbMa 001 20 02 001 50 05 o1 1.0 1.0 01 3.0 30 01 100 100
Onoso 0,01 2.0 02 001 50 05 01 1.0 1.0 01 3.0 30 01 100 100
LinHK 001 20 02 001 50 05 01 1.0 1.0 01 3.0 30 01 100 100
Megpb C=10. V=10. C,=10000

MpumeyaHusa

1C — maccoBasi KOHLEHTPaLUA pacTBOpa M3BECTHOWM KOHLeHTpaLmmn, Mr/cM3. V — 06beM anMKBOTbI pacTBopa
M3BECTHOM KOHLIeHTpaumm, cM3: C, — MaccoBast KOHLIEHTpaLUWs onpeAensieMoro KOMMOHEHTa, MKI/cm3.

2 [laHHble cBefieHNst HOCST PeKOMeHAATe bHbI XapakTep 1 MOryT 6biTb M3MEHEHbI B 3aBUCMMOCTM OT YyBCTBU-
TebHOCTN 3MUCCVIOHHOTO CNEKTPOMETPA C MHAYKTUBHO CBA3aHHON N1a3moi, OA4HOPOAHOCTU aHaIM3MpyemMoro Martepu-
ananT g

16.6 BbiNoNHEHUE UMepeHunii

16.6.1 O6wue TpeboBaHNA K MeTodaM M3MepeHuii n TpeboBaHna 6€30MacHOCTU NPU BbINO/IHEHUN W3-
MEpEeHUin — B COOTBETCTBUM C pa3geniom 4.

OfHOBpEMEHHO Yepes BCe CTajuy NOArOTOBKM NPO6 K M3MEPEeHMI0 NPOBOASAT KOHTPOJIbHbLIA OMbIT Ha
YUCTOTY peaKkTUBOB.

16.6.2 HaBecky 4yepHOBOIi Mean maccoil 1 r nomelalnT B KOHUYECKYH Konby BmecTumocTbio 100 cm3,
npunusailoT 20 cM3 cMecK a30THON U CONAHOW kMcnoT (3:1), pacTBopsAOT nog hapopoBOii KPbILLKON B Teve-
Hue 30 — 40 MUH. KpbILIKY 06MbIBAKOT AUCTUNNNPOBAHHOWM BOLON Haf KON6Ooi, 3aTeM BbinapynealoT pacTBop
0,0 BNaXHbIX coneit. MpunusatoT 5 cM3 CONAHON KUCIOThI U BbiNapuBaloT 40 YAaIeHNs oKcnaoB asota. Conm
pactBopstoT B 10 cm3 consiHOM KUCNOThl, pasbasneHHoi 1:1. PacTBop ox/NaxAalT, NepeBofsaT B MEpPHYH
Konby BMecTumocTbio 100 cm3, OBOAAT A0 METKV COMSIHOW KMCOTON, pa3basneHHoi 1:5. n nepemelunsaror.

B cnyyae ecnv maccoBas foN15 onpegenseMoro KOMNoHeHTa B pacTBope Npo6bl NpeBbiaeT Avanas3oH
rpagyvipoBku1, pacTBOp Npo6bl pa3basnsAoT. B 3aBUCMMOCTN OT MaccoBoli 40/1M OnpeAenseMbiX KOMNOHEHTOB
3HaueHus pasbasneHuii aHann3MpyeMblix pacTBOPOB NpuBefeHbl B Tabnuue 22.

Ta6nuuya 22
Avaniazon Onpeﬁigﬂ:sz'X KOHUeHTpa- O6bemM a/MKBOTLI pacTBopa, cM3 O6beM Konbbl, cM3
OT 0,10 go 0.50 BKtOM. 10 50
Cs. 050 a 1.00 = 5 50
» 100 » 150 » 2 50
16.6.3 HacTpoiiky cnekTpoMeTpa, MOLHOCTb reHepaTopa, pacxof aproHa, BbICOTY PerucTpupyemoi

30HbI N1a3Mmbl, Bpema CTa6MI'II/I3aLI|I/IM nnasmbl U apyrue napameTpbl 3agatoT CorlacHO UHCTPYKUKUK NO 3KCNy-
artauumn npm6opa. [na 0OCTUXEHNA ONTUMAsIbHBLIX 3HaYeHuit no YyBCTBUTEJIbHOCTU U TOYHOCTU onpeaeneHna
KOMMNOHEHTOB NU3MepeHne NHTEHCUBHOCTU aHa/IMTUHECKUX CNeKTpasibHbIX NVHUIA onpenendaemMbliX KOMMOHEH-
TOB NPOBOAAT NPU ANNHAaX BOJIH, YKa3aHHbIX B Ta6nmu,e 23.
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Ta6bnuuya 23
Onpenensiembii KOMIOHEHT [nvHa norHel, kv
MbILLIbSIK 193.759
BucmyT 190,24
XKeneso 259.94
Hvikenb 231.604:341.476: 220.670
CauHey, 283.307; 405.783
CypbMa 206.833
Onoso 189.991
LinHk 334.502
MpumeuvyaHne — [onyckaeTcs NpUMEHEHVE ApYruX A/IMH BOMH MpW YCNoBUK obecrneveHus Tpedyembix

METPOI0TMHECKMNX XapaKTEePUCTUK.

16.6.4 N3mepeHne cnepyeT HauynHatb No ucteyeHumn ot 20 go 30 MUH Nocne 3axuraHus nnasmbl ons
cTabunusaumm ycroBuii nsMepeHuii.

16.6.5 MNpu BbINO/THEHUW M3MEPEHUIA NOCNefo0BaTE/IbHO BBOAAT B N/1a3My pacTBOPbl KOHTPOILHOTO OMbl-
Ta. rpafyMpoBOYHble PacTBOPbI, aHaNN3MpPyeMble pacTBopbl NPo6. 1A KaKA0ro pactsopa BbIMOMHAT MO TpK
N3MepeHNs UHTEHCUBHOCTU aHaIUTUYECKOW NINHUN KaXOro KOMNOHEHTA W BbIYMC/IAIOT CpefiHee 3HayeHve.

C nomoLblo rpagyvpoBOYHOl 3aBUCMMOCTM HaxoAAT 3HAYEeHWEe MacCOBOW KOHLEeHTpauuu onpeaense-
MOro KOMMOHEHTa B pacTBope.

Pe3ynbTartbl U3MepeHnii MaccoBOl KOHLEHTpaumMn onpefensieMoro KOMNoHeHTa B nNpobe asTomaruye-
CKMN BbIBOAATCA Ha 3KpaH MOHUTOpPA.

16.7 O6paboTka pe3ynbTaToB U3MepeHui

16.7.1 MaccoBylo fO/0 OnpeAensiemMoro kKomnoHeHTta X, %, BblYACAAOT No hopmyne

cvv2HO
x yy166i1 ' an
rae  C — MmaccoBas KOHLEHTpauns KOMMNOHeHTa, Mosy4yeHHas no rpadurky B npobe, MKr/cm3;

V — 06beM MepHoW Konbbl, cM3;

V, — 006bem MepHO KoNbbl AN aNnKBOTLI pacTeBopa, cMm3;

Vyq - 06beM annkBOTbl pacTBopa, cM3:

T Macca HaBecku npobbl, I:
1000 KO3a(hhULMEHT nepecyeTa MUKPOrpaMMOB B rpammbl.

16.7.2 3a pe3ynbTaT U3MEPEHNI NPUHUMAIOT cpefHeapugMeTUYeckoe 3HauYeHe AByX napannesibHbiX
onpezeneHnii Npu ycnoBuu, YTo abconioTHasA PasHOCTb MEXAY HWMMW B YC/I0BUSIX MOBTOPSEMOCTU He npe-
BbILLAET 3HAYeHWi (Npu foBepuTeNbHON BepoAaTHOCcTH P = 0.95) npegena noBTOpAeMOCTY T, NPUBELEHHbIX B
Tabnuue 20.

Ecnn pacxoxgeHne mexay pesynbTaTaMmu napasfiesibHbIX OnpeAesieHunii npeBbillaeT 3HavYeHe npege-
Nla NOBTOPSAEMOCTHU, BbIMOSHAKT npouenypbl, n3noxeHHole B FOCT P NCO 5725-6 (noanyHKT 5.2.2.1).

16.7.3 PacxoxaeHns mexay pesynbraTaMiu U3MepeHUii, Nosly4eHHbIMU B BYX NabopaTtopusix, He AOMX-
Hbl MpeBbllaTb 3HAYEHWi npegena BOCNPOM3BOAMMOCTU, MpuBeAeHHbIX B Tabnuue 20. B atom cnyyae 3a
OKOHYaTesbHbI pe3ynbTaT MOXET ObiTb MPUHATO UX cpeaHeapudMeTnyeckoe 3HaveHue. MNpu HeBLINOTHEHUN
3TOr0 YCN0BUSA MOTYT GbITb UCMO/Ib30BaHbI NMPoLeAypbl, n3noxeHHble B FTOCT P CO 5725-6.

17 ATOMHO-3MMWCCUOHHBIA CNeKTpasibHblli MeToh W3MEPEeHWn MacCOoBbIX AONei
MblLlWbSIKa, HAKENS, CYPbMbl, BUCMYTa, CBUHLLA C AYTOBbIM UCTOYHUKOM BO36YXAEHUNS

17.1 O6nacTb NPUMeEHeHUSA

B HacTosweM pasgene yctaHOB/IEH MeTOf M3MepeHVII7I MacCoBbIX ,CI,OI'IEVI MbllWbsAKa, HUKeNA, CypbMbl,
BUCMYTa, CBMHUa B Auana3oHaX, NnpuBefeHHbIX B Ta6J'II/ILle 24. c NcnonbL30BaHNEM aTOMHO-3MUCCUOHHOIO
cnekTpomMmeTpa Cc AyroBbiIM NCTOYHUKOM BOSﬁy)K,D,eHI/Iﬂ.

49



FOCT P 55685—2013

Tabnuua 24

OnpesensiemMblii KOMMNOHEHT

MbiWwbAK
Hukenb
Cypbma
BucmyTt

CBuHel,

[nana3oH MaccoBbIX A0/e/ KOMMOHEHTa. %
OT 0,010 go 0,10 BktOY.
OT 0,010 go 0,90 BKNtOM.
Ot 0,010 go 0.30 Bk/tOY.
OT 0.0002 go 0.0140 BktOu.
OT 0.010 go 0,40 Bk/tOY.

17.2 TpeboBaHMA K NOrPEWHOCTU U3MEPEHNUIA

MorpewHocTb M3MepeHnii MaccoBbiX A0Nel MbllUbAKa, HUKeNs, CypbMbl, BUCMYTa, CBMHLA, 3HAYEHWs
npesenoB NOBTOPSIEMOCTY U BOCNPOU3BOAUMOCTY A5 AOBEPUTENBHON BEPOSITHOCTM P = 0.95 [0/IXHbI COOT-
BETCTBOBATb 3HAYeHUAM, NpuBEeAEHHbIM B Tabnuue 25.

Ta6nuya 25

Onpepense-
MbIiA KOMMO-
HEHT

MblLbAK

Hukensb

CypbMa

BucmyTt

CBuHel,

[lnanasoH v“3mMepeHuii MaccoBbIX

»

»

[oneii KOMMOHeHTa

0.010 go 0.030 BkHOY.

.003 =a 0,10 =

0,010 go 0.030 BKAtOU.

.0.03 a 0,10 a

0.10 » 0.30 »
0.30 » 0,90 a
0.010 go 0.030 Bk/tou.

.0.03 s 010 »

0.10 » 0.30 A

0.0002 go 0.0005 BKtOY.
.0.0005 a 0.0010 =

0.0010 s 0.0030 =
0.0030 s 0.0060 =
0.0060 u 0.0140 »
0.010 po 0.014 Bkntou.

.0.014 a 0.030 =

0.03 a 010 =a
0.10 a 040 =a

B npoueHTax

XapaktepucTuka rno Mpepen
TPELLHOCTI M3MCpe MOBTOPSIEMOCTH BOCMPOM3BOAMMOCTH
wii 11 r<nT 2
0.004 0.003 0.006
0.01 0,01 0.02
0.005 0.006 0.008
0.01 0.01 0.02
0.04 0.03 0.06
0.05 0.06 0.08
0.005 0.006 0.007
0.01 0.01 0.02
0.04 0.03 0.06
0.0001 0.0001 0.0002
0.0003 0.0002 0.0005
0.0004 0.0003 0.0006
0.0006 0.0006 0.0008
0.0016 0.0012 0.0022
0.0017 0.0012 0.0027
0.004 0.003 0.006
0.01 0.01 0.02
0.03 0.04 0.05

17.3 CpegactBa n3MepeHuin, BcnomoraTtesibHble YCTPOWCTBA, MaTepuanbl, pacTBopbl

Mpu BbINO/IHEHUU M3mepeHm7| NPUMEHAKT cnegywuwme cpencrea VI3MepEHVIVI N BCrnomMorartesibHble

ycTpoiicTBa:

- ONTUYECKNI 3MUCCUOHHBI CnekTpomeTp C AyroebiM UCTOYHNKOM BO36y)K,EI|eHI/Iﬂ crnekTpa:
- NINTY 3N1EKTPUYHECKYIO C 3aKPbITbIM HarpesaTesibHbIM 3/IEMEHTOM, 06ecnqu|Barow,ylo TeMmnepartypy Ha-

rpesa fo 350 °C;

- neyb MydpenbHy ¢ TeMnepaTypoli Harpesa o 600 °C;
- BECbl 1abopaTopHble ¢ HanbonblMM npegenomM B3sewrsaHmsa 200 r cneynasbHOro knacca TOYHOCTH
no NOCT P 53228 ¢ auckpeTHocTbio 0.0001 ;

- 3N1eKTPO/ibl rPatUTOBbIE CMEKTPA/IbHbIE:
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- NMOPOLLIOK FPaIUTOBBIN CNEKTPAsIbHBINA:

- YallKu BbiNapuTesbHble,

-CTYNKy araToByl WM M3 OpraHMyeckoro cTekna C MecTUKOM (fJomyckaeTcs MCMo/ib30BaHue CTYMoK
hapdopoBbix no MOCT 9147).

Mpu BbINONIHEHUN U3MEPEHUI MPUMEHSIIOT crieayolMe MaTepmasibl U PacTBOpPbI:

- BO4Y AUCTUAMpPOBaHHYto no MOCT 6709.

- Kncnoty a3oTHyto no NOCT 4461, pa3basneHHyo 1:1;

- CTaHAapTHbIE 06pasLbl (CO) cocTaBa YUEPHOBOW Meau.

17.4 MeTop u3MepeHuii

MeTof, OCHOBaH Ha U3MEPEHUM WHTEHCUBHOCTU CMEKTPasibHbIX IMHWUI ONpefensieMblX KOMMOHEHTOB B
aHanuanpyemom o6pasLe 1 obpasLax CpaBHEHUS C WUCMOJ/Ib30BAHNEM aTOMHO-3MUCCUOHHOTO CMEKTPOMETPA
C [yroBbIM UCTOYHUKOM BO3GYXAEHUs 1 DOTOINEKTPMUUECKO perncTpalmeil cnekrpa.

17.5 MoparoToBKa K BbIMO/THEHUIO U3MEPEHNIA

17.5.1 MNMoaroToBka npubopa

MoaroToBKy Npu6opa K BbINOHEHWNIO U3MEPEHWI NMPOBOAAT B COOTBETCTBUM C TPEOOBAHUAMU UHCTPYK-
LyKn no akcnayaTauum.

CnekTpoMeTp rpagyvpyoT npu co3faHum mMetoga ¢ ucnonb3oBaHnem CO cocTaBa YepHOBOW mMenun u
CTPOAT 3aBNCUMOCTb UHTEHCUBHOCTMN aHa/IMTUYECKOI MHUN OT MaCcCOBO 40NN ONpesensieMoro KOMNoHeHTa.
Mpwn ganbHeliwen pa6oTe BbINOHAT KOPPEKTUPOBKY rPafyupoBOYHbIX XapaKTePUCTUK.

pachutoBble aneKTpoAbl 3aTaunMBalOT Ha CTaHKe A/15 3aTOUKN 3/1EeKTPOAOB COrNacHO MHCTPYKLUM MO 3KC-
nayataumu. BepxHuit anekTpos — C YCeYEHHbIM KOHYCOM, HWXHWUI — C KpaTtepoMm rnybmHoi ot 3,5 10 5,0 Mm
n gnameTpom oT 3.0 o 3.5 Mm.

17.6 BoinoniHeHWE U3MepeHNniA

17.6.1 O6wwme TpeboBaHMA Kk MeTOAaM M3MepeHuii n TpeboBaHna 6e30MacHOCTY NPU BbINOMHEHUN U3-
MepeHuin — B COOTBETCTBUM C pasfeniom 4.

17.6.2 MoproTtoBka Npo6 K BbINOSTHEHWIO N3MEPEHUNTi

HaBecky 4epHOBOW Mean Maccoil 11 noMeLiatT B BbiNapuUTE/bHYHO Yyallky, npuavearT ot 540 10 cm3
a30THOI KMcnoTbl, pasbasneHHo 1:1. BbinapmBaloT Aocyxa Ha 6aHe. Yallky ¢ CyXvMu CONsIMU NoMeLLaioT B
MybenbHyo neyb 1 npokanusatoT npu Temnepatype 550 °C B TedeHne 30 MuH. [Tocne oxnaxaeHns nonyyeH-
HbIA OKCUA MeAM pacTUpaloT B CTYNKe U OT NOMYYEHHOrO MOPOLLKa OKcuAa mMenu oTéupatoT HaBecky maccol
0.50 r, nepemewmBatoT ee ¢ 0,50 r cnekTpasibHOro (rpadMToOBOro) NopoLlka. MoarotoBneHHyo Npoby Habusa-
10T B Kpartep rpadMToBOro afiekTposa.

17.6.3 BbinofiHeHWE U3MepeHuii

ONeKTpoAbl yCTaHaB/IMBAIOT B LUTATUB CNEKTPOMETpa Ha pacCcToaHUM 1 MM Apyr OT Apyra.

HacTtpoliky cnektporpacha, MOLWHOCTb reHepaTopa v Apyrve napameTpbl 3a4aloT COrlacHO MHCTPYKLWN
no akcnayarauymn npubopos.

Ycnosusa nsmepeHus nogomparoT B COOTBETCTBUM C UCMO/b3YEMbIM NPUOGOPOM.

17.7 O6paboTKka pe3ynbTaToB U3MeEpPEHNi

17.7.1 O6paboTKy pe3ynbTaToB U3MEPeHuii MPOBOAAT NO 33[aHHON nporpaMmMe v NpefcTaBnaoT X B
BWAE MaccoBbIX fo/eli onpesensiemMblX KOMNOHEHTOB.

17.7.2 3a pesynbTaT U3MepeHusa NpuHMMaloT cpegHeapumMeTuyeckoe 3HaveHe AByX napasnesibHbiX
onpejeneHnii Npu ycnosmmn, 4To abCconoTHas PasHOCTb MEXAY HUMK B YC/IOBUAX MOBTOPSEMOCTW He npe-
BblLLAET 3HauYeHuii (Npy foBepuTenbHOl BeposiTHOCTK P = 0,95) npesena noBTOPSEMOCTU T, NPUBEAEHHbIX B
Tabnuue 25.

Ecnu pacxoxgeHne mexay pesynbTaTamy napannesnbHbiX onpefeneHunii npeBblluaeT 3HavYeHne npege-
Na NOBTOPSEMOCTHU, BbIMOSHAKT npoueaypbl, n3noxeHHsle B FOCT P NCO 5725-6 (mognyHKT 5.2.2.1).

17.7.3 PacxoxaeHus Mexay pesynbratamv U3MepeHunii, NonyyeHHbIMy B ABYX N1abopaTopusix, He foMK-
Hbl NpeBbIWaTb 3Ha4YeHWii npeAena BOCNPOU3BOAUMOCTY, NpUBEAEHHbIX B Tabnuue 25. B atom cnydvae 3a
OKOHYaTesbHbIM pe3ynbTaT MOXeT 6biTb MPUHATO UX cpeAHeapudmeTnyeckoe 3HaveHune. MNpu HeBbINOHEHNN
3TOr0 YC/I0BUA MOTYT 6bITb MCNOJIb30BaHbI NpoLeaypbl, n3noxeHHsle B FOCT P UCO 5725-6.
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18 ATOMHO-ab6COpPOUMOHHLIA MeToh W3MEPEHMI MacCCOBbIX [AONeli Hukens,
CYpbMbl M CBUHLA

18.1 O6nacTtb NPUMOHOHUA

B HacToseM pasgene ycTaHOB/IeH aTOMHO-a6COpPOLMOHHbIA METOZ, M3MePEeHNIi MaccoBOW JONW HUKe-
5. CYpbMbl 1 CBUHLA B Anana3oHax B COOTBETCTBUM C Tabnuueli 26.

Ta6nuuya 26
OnpepensemMblii KOMNOHEHT [vnana3oH KaccoBbiX AOoNeil KOMNoHeHTa. %
Hukenb O10.01 go 1.0 BK/ou.
Cypbma O10.01 o 0,50 BrHOu.
CauHel, Ot 0.01 o 0,50 BrHOu.

18.2 Tpe6oBaHMs K MOrPELHOCTU U3MEPEHUIA

MorpewHocTb M3MEePEHNn MaccoBbIX A0Nel HUKeNs, CypbMbl U CBMHLA, 3HAaYeHWs1 NpedenoB NoBTOPS-
€MOCTU ¥ BOCNPOU3BOAUMOCTY A5 f0BEPUTENBbHOW BEPOATHOCTM P = 0.95 A0/KHbI COOTBETCTBOBATL 3Haue-
HUAM. NpUBELEHHbIM B Tabnuue 27.

Ta6bnuuya 27 B npoueHTax
n
Onpepensiemsblit [lvana3oH usmepeHuit macco- Xapakrepucruka no- peasn
KOMMOHEHT BbIX 4oNel KOMNOHeHTa fpewHocTn nsmepenu nosTOpAEMOCTH BOCNPOM3BOANMOCTH
aa '<»e 2) R

Hukenb Or 0.010 go 0.020 Bkstou. 0.003 0.003 0.005
Cs.0.02 B 0.050 » 0.007 0.007 0.013
» 005 B 0,10 X 0.016 0.015 0.027
» 010 B 020 B 0.03 0.03 0.05
* 0,20 » 050 * 0.07 0.07 0.13
B 050 * 100 a 0.16 0,15 0.27

Cypbma Ot 0,010 go 0.030 BK/iou. 0.004 0.004 0.007
Ce.0.030 * 0.050 B 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
B 030 » 0.50 » 0.08 0.08 0,14

CBsUHeL|, Or 0,010 go 0.030 Bk/HOu. 0.004 0.003 0.006
Cs.0.030 » 0.050 B 0.007 0,007 0.012
B 0.050 » 0100 B 0.014 0,013 0.023
B 010 B 030 » 0.04 0.03 0.06
B 030 B 050 » 0.07 0.07 0.12

18.3 CpepcTBa M3MepeHuid, BcnoMoraTefibHble YCTPOWCTBA, MaTepuasbl, pacTBopbI

Mpn BbINOHEHUW W3MEPEHUI NPUMEHAINT cregylowmne cpeacTsa W3MepeHuid 1 BcnoMoraTesibHble
yCcTpolicTBa:

- CNEKTPOMETP aTOMHO-a6COPOLNOHHBIN C N1aMEHHbIM aTOMU3AaTOPOM Y UCTOYHUKOM U3MTyYEHNS Ha HU-
Kenb. CypbMy, CBUHELL;

- KOMMPeCccop BO3AYLUHbIN:

- NANTY 3NEKTPUYECKYIO C 3aKPbITbIM HarpeBaTesibHbIM 31EMEHTOM, 06ecneunsaroLLyto TemnepaTypy Ha-
rpesa go 350 °C;
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- BECbl NabopaTopHble cneunansHoro knacca TouHocTn no FOCT P 53228 ¢ guckpeTHocTbio 0,0001 T;
- KON6bl MepHble 2-50-2, 2-100—2 no MOCT 1770;

- cTakaHbl B-1-100 TXC. B-1-250 TXC no FOCT 25336;

- Kon6bl KH-2-100-19/26 TXC. KH-2-250-19/26 TXC no NOCT 25336;

- MUNETKN He HWXe 2-1o Knacca ToyHocTu no FOCT 29169 n FOCT 29227.

Mpwv BLINOSIHEHUN U3MEPEHNI NPUMEHSIOT Cneaytole matepuarnbl U PacTBOPbI:

- BO34yX, CXaTblil nog gasnenmem oT 210580 610s Ma;

- auetuneHn no NOCT 5457,

- nponaH-6yTtaH no FOCT 20448;

- BO4y AuctunnuposaHHyto no MOCT 6709;

-KUCNoTy consHyto no FOCT3118, pasbasneHHyto 1:1.1:10;

- Kncnoty a3oTHyto no FOCT 4461, pas6asneHHyto 1:1, u pacTBop MONSAPHON KoHUeHTpauun 1.0 monb/gm3;
- roCyfapCTBEHHbIN cTaHAapTHbI o6pasel, (FTCO) meam mapkn BCMO;

- rocyfapcTBeHHbIN cTaHAapTHbIN o6pasel, (TCO) cocTaBa pacTBopa MOHOB HUKeNSs;

- rocyAapCTBEHHbIN cTaHAapTHbIN obpasel, (TCO) cocTaBa pacTBOpa MOHOB CYpbMbl;

- ToCyAapCTBEHHbIN cTaHAapTHbIN o6pasel, (TCO) cocTaBa pacTBOpa MOHOB CBUHLA:

- ouNbTpbl 06€330/1eHHbIE NO (2] NN aHanornyHbIe.

18.4 MeTog n3MepeHuii

MeTo/z OCHOBaH Ha U3MepeHNn aTOMHOIO MOF/IOWEHUSI PE30HAHCHBIX JIMHUIA HUKENSI NPU A/IMHE BOJHBbI
232,0 HM. cypbMbl NpU AfINHE BOJHbLI 217.9 HM. CBUHLUA Npu ANMHe BOMHbI 283.3 HM nocne BBeAeHUA aHanu-
31pyeMbIX pacTBOPOB B NJiams aueTueH-Bo3Ayx Wian nponaH-byTaH-so3ayx. MNepesefeHne npobebl B pacTeop
OCYLLECTBASAT KUCNOTHOW 06paboTKoli HABECK YepHOBON Meaw.

18.5 MoAroToBKa K BbINOMTHEHWIO U3MEPEHMWI

18.5.1 [ins nocTpoeHus rpagyvpoBOYHOTO rpaduka rotoBAT pacTBOPbl HUKeNs, CypbMbl Y CBUHLA W3-
BECTHOW KOHLEeHTpauum.

Mpy NpuroToBneHUn pactesopa A MaccoBoi KoHueHTpaummn 0.1 Mr/cm3 B MEPHYIO K016y BMECTUMOCTbIO
50 cm3 nomewatoT no 5 cm3 pacTBOPOB HUKENSA, CYPbMbl U CBUHLA MACCOBbIMW KOHUeHTpauuammn 1,0 mr/cm3.
PacTBop f0NMBaOT f,0 METKM a30THOM KUCNOTOW MONSPHON KoHLeHTpauun 1.0 Monb/amM3 1 nepemeLLnBatoT.

Mpu npurotoBneHnn pacteopa b maccoBoii koHUeHTpaumm 0,01 mr/cm3 10,0 cm3 pacTBopa A nomMelLakT
B MEPHYI0 K0nby BMeCTUMOCTbi0 100 cm3, AOoNMBAIOT A0 METKU AUCTUIIMPOBAHHON BOAOW 1 NepemMeLLnBaltoT.

PacTBOpbl YCTOMYMBLI B TEYEHME LLIECTU MECSLEB.

[ns npurotoBneHWs pacTBOPOB C W3BECTHOW KOHLEHTpauuei MeTansoB AONyckaeTcs MUCNonb3oBaTb
MeTa/l/lbl U UX CoefnHeHns, cogepxatyme He meHee 99,9 % OCHOBHOrO BeLLECTBA.

18.5.2 MpuroToBNeHne pacTBopa MeAn MaccoBoli KoHUeHTpauun 100 r/gm3

Mpu NpUroToBNeHNM pacTeopa Meau MaccoBoi koHUeHTpauun 100 r/am3 HaBecky meau maccoit 10.0 r
pacTBopstoT B 70 — 80 cM3 a30THOIN KMCNOThI, pa3basneHHol 1:1, nonyyeHHbI pacTBOp NOMeLLaT B Mep-
Hyl0 Konby BMecTumocTbio 100 cm3, 4oNuBaroT BOLOW A0 METKM U NepemelLmBatoT. PacTBop ycToliunB He
6onee LwecTn MecsLes.

18.5.3 MNocTpoeHune rpagympoBOYHOro rpacuka

[na nocTpoeHus rpagympoBOYHOro rpadrka roToBsAT CEpuio rpafynpoBOYHbIX pacTBOpOB. [lna 3Toro B
MepHble KoN6bl BMecTUMocTbio 100 cm3unm 50 cm3 nomeLLarT annkBoTbl PacTBOPOB onpeesniieMbIX KOMMo-
HEHTOB M3BECTHOW KOHLUEeHTpauun cornacHo Tabnuue 28. B konby npunveaiot 2 cM3 pacTteopa mean macco-
BOWi KOHLeHTpauuy 100 r/gm3, foNnBatoT 0 METKM CONSAHOW KUCIOTOW, padbasneHHol 1:10, 1 nepemeLunBatoT.

Tabnuua 28
NcxopHblih pac- AnuksoTa pacTeopa Maccosas kouucn
KoMnoHeHT Homep pacTBOpa A p P P O6bem Konbbl Tpauna KOMNOHEH-
TBOP KOMnoHeHTa, cM3
Ta, muraem3

Hukenb 1 B 2 100 0,200

2 A 1 100 1,000

3 A 5 100 5,000

53



FOCT P 55685—2013

OKOHYaHne Tabnuubl 28

MaccoBas KOHLEeH-

KomnoHeHT Homep pacTBopa I/cho,quzgl pac- A.Q)T\;(EEJZH’;:TEOMP; O6beM Karbb! Tpaﬁgﬂ nfli)r'}ﬂcl?ge”

Huvkens 4 A 10 100 10.000
5 A 10 50 20.000

CypbmMa 1 b 2 100 0.21
2 A 1 100 101
3 A 2 100 201
4 A 5 100 5.01
5 A 5 50 10.01

CsuHeL| 1 B 2 100 0.21
2 A 1 100 101
3 A 2 100 201
4 A 5 100 5.01
5 A 5 50 10.01

MpumeyaHunsna

1 KoHueHTpaumn rpagyvpoBOYHbIX PACTBOPOB HYKENS, CypbMbl, CBUMHL@ HOCSAT PEKOMEHAATESbHbIN XapakTep 1
3aBVICAT OT XapaKTEPUCTVIK MCMO/Ib3YeMOro aToMHO-abCopOLMOHHOTO Nprbopa, HTEpBasia onpeaensieMblX KOHLEHTpa-
LMiA. NS NOCTPOEHMA rpafy poBOYHOIO rpadivika foMyCcKaeTCs UCMonb30BaTb 3—7 rpafyMpoBOYHbIX PACTBOPOB, HO He
MeHee 3.

2 MaccoBasi KOHLEHTpaLus rpagy poBOYHbIX PaCcTBOPOB paccunTaHa 6e3 yyeTa npumeceii B CTaHAapTHOM 06-
pasue Meaw.

[na nocTpoeHns rpagyvpoBOYHOro rpaduka rpagyvpoBOYHble pacTBOpbl BBOAAT B MjaMsa aueTuneH-
BO34yX no 18.6.

Mo ocu abecunce oTkaablBaloT MACcCOBYIO KOHLEHTpaLMo onpeaensieMoro KOMnoHeHTa B rpagympoBoy-
HbIX pacTBOpax, BbIpPaXEHHY B MUKpOrpamMmmax Ha Kybuueckuii caHTUMeTp, Mo OCM OpAMHAT — COOTBETCTBY-
IoLne 3HavYeHna aHaIMTUYeCKUX CUrHasoB.

18.6 BbINoNHEHNE N3MEPEHWI

18.6.1 Obwue TpeboBaHusa K MeTogaM n3MepeHuii u TpeboBaHWA 6€30MacHOCTV NPU BbINOSIHEHWUN W3-
MEepEeHUin — B COOTBETCTBUN C pa3genom 4.

18.6.2 HaBecky uyepHOBOli Meau Maccoit 0.5 r nomMeLLarT B CTakaH Uan konby BMecTumMocTbio 250 cm3,
npunmeatoT 20 — 25 cm3a30THOW K1CNoTkl, pa3basneHHon 1:1. npu cnabom HarpesaHun. Ecnu pactBopeHve
B a30THOW KAC/OTe He MpoXoAuT, TO MpunnBatoT OT 2 A0 5 cM3 consHoit kucnoTebl, pasbasneHHoli 1.1. n npo-
[OMKaloT HarpesaHve [0 pacTBOPEHUSA HAaBECKU. 3aTeM NepeHOCAT pacTBOp B MEPHYIO K06y BMECTUMOCTbLIO
100 cm3.0xnaxgatoT. 4OMBAKT A0 METKN CONAHOW KUCMOTOW, pa3basneHHoi 1:1, n nepemeluvsatoT.

[na BHeCeHWs nMonpasBKM HA MaccoBble A0/ HUKENSA, CYPbMbl U CBUHLLA B peakTuBax vyepes Bce CTauu
N3MepeHnin NPoBOAAT KOHTPOJIbHBbIV OMbIT.

18.6.3 AHanunsnpyembliii pacTBOp BBOAAT B NnamMs aueTuieH-Bo3ayx Uiy nponaH-6yTaH-Bo3ayX aTOMHO-
abcopbUMOoHHOro crnekTpohoToMeTpa 1 N3MepsatoT abcopbunn: HUKeNs — npu AnAnHe BosHbl 232.0 HM; Cypb-
Mbl — MPUW ANIMHE BOJHbI 217.6 HM; CBMHLA — NpY A/IMHE BOMHbI 283.3 HM. AGCOop6LMI0 KaXA0ro pacteopa ns-
MepsoT He MeHee [ABYX pa3 v 471A pacyeTta 6epyT cpefHeapudmeTyeckoe 3HaveHue. MNpu cMeHe pacTBOpoOB
CMCTEMY pacnbl/ieHUsi NPOMbIBAOT BOAONM A0 NOJyYEHUS HY/IeBOr0 nokasaHus npubopa. PekomeHgoBaHHOE
MakcumasnbHoe 3HadyeHue nsmepsemoi abcopbuum — npumepHo 0.5 eguuuy,. B cnyyae Heob6xoanMocTu Ans
YMEHbLUEHNS ee 3Ha4YeHns [onyckaeTca NPOBOAUTb U3MEPeHUs Npu MeHee YyBCTBUTE/IbHON A/IVHE BOMHbI
1NN passopaynBaTb ropesky.

Mo HaiifeHHOMY 3HauyeHno abcopbLum aHanM3MpyemMoro pactTeopa 3a Bbl4eToM abcopbummn pactBopa
KOHTPO/IbHOTO OMNbITa HAXOAAT cofiepXaHve onpeaesiieMoro KOMNOHeHTa No rpagynpoBOYHOMY rpadhuky.

54



FOCT P 55685—2013

18.7 O6paboTka pe3ynbTaToB M3MEPEHUI

18.7.1 MaccoByto [0/110 HUKenNs, cypbMbl Uan ceuHLA X, %, BbIYUCAAOT N0 opmMyne

rae CcC —

vV —
T —_—
1000 —

y CYwo
m10001000 * (18)

MaccoBasi KOHLeHTpaLWsi KOMMOHeHTa, HaligeHHasi no rpafyupoBOYHOMY rpadinky, C y4eToM
3HAYEHUs1 KOHTPOSIbI-HOT0 OMbITa, MKI/CM3;

06bem aHa/IM3npyemMoro pacTeopa, cmM3.

Macca HaBecku npobbl, T;

K03thhULMEHT nepecyeTa MUIIUTPAMMOB B FPaMMbl.

18.7.2 3a pesynbTaT U3MepeHuii NpuHUMaloT cpefHeapudMeTNUeckoe 3HadeHue ABYX napanienbHbiX
onpefeneHnii Npu ycnoBun, YTo abCoMTHAA PasHOCTb MeXAy HUMU B YC/I0BUSIX NMOBTOPSIEMOCTU HE npe-
BbILLAET 3HAYeHWii (Npu [oBepuTENbLHO BepoATHocTH P = 0.95) npefena noBTOPSIEMOCTM T, NMPUBELEHHbLIX B

Tabnuue 27.

Ecnu pacxoxgeHne mexay pesynbTaTamy napannesnbHbiX onpefeneHunii NnpeBblluaeT 3HavYeHne npege-
la NOBTOPSIEMOCTM, BbIMOHAIOT Npoueaypsbl, n3noxeHHole B FOCT P MCO 5725-6 (nognyHkT 5.2.2.1).

18.7.3 PacxoxaeHus mMexay pesynbratamv U3MepeHuii, NnonyyeHHbIMy B ABYX NabopaTopusix, He foMX-
Hbl NpeBbIWaTh Npefen BOCNPOM3BOAVMOCTM, NPUBEAEHHBIN B Tabnvue 27. B aTom cnyyae 3a OKoHYaTe lbHbIl
pesynbTar MOXeT 6biTb MPUHATO KX cpefHeapudmeTnyeckoe 3HayeHne. MNpu HeBbINOSIHEHUN 3TOTO YC/I0BUS
MOTYT 6bITb MCNOJIb30BaHbI Npoueaypbl, n3noxeHHble 8 FOCT P UCO 5725-6.
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[I] TexHnueckne ycnosus
TY 6-09-3901—75
[2] TexHnueckve ycnosus
TY 264221-001-05015242—07

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

[4] TexHnueckune ycrnosus
TY 6-09-4119—75

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

[6] PapmakoneiiHasn cTaTbsi
PC 42-2668—95

[7] TexHnuyeckmne ycnosus
TY 6-09-4711—81

[8] TexHnueckne ycnosus
TY 6-09-3880—75

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

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

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

[12] TexHnueckmne ycrnosus
TY 6-09-4770—79

Buénuorpadusa

[vatungutrnokapbamar ceuHua (I1)

PunbTPLI 06e330/1eHHbIE (Benast, KpacHast, CUHAS TEHTbI)
Bymara nHaukatopHas yHuBepcasibHas g1 onpegenenus pH +—10 n 7—13

Kpuctannmueckuii cononeTosbild ('N.N.N.N.N.N"-rekcameTninapaposaHnivH xio-
PUCTbIA). KBaUMPMKaLMW YUCTBIA 4718 aHai3a

Onoso (Il) xnopwug, 2-BogHoe (010BO ABYX/TIOPUCTOE)
AckopbrHoBas kucnota thapmakoneliHas

Kanbuwii xnopug 06e380XeHHbIN (KasbLinii X/IOPUCTbIIA)
MarHwiA X/TIOpHOKVC/TbINA (aHTMAPOH)

LLita6rkv BonbhpamMoBble CBapHbIe, OC.4.

Okucu peako3emMesibHbIX METa/II0B: JlaHTaHa, uepus, npaseogumMa, Heoguma, ca-
Mapus. eeBponus

Xnopuabl UTTPUA 1 peaKo3eMesIbHbIX 3/IEMEHTOB (flaHTaHa, Npaseoauma, eBpo-
nWs. ragorvHWA, Tepous, AMCNPO3US, ToNbMUSA, 3p6Ws, Tynus, UTTepous, noTe-
Lms. HeoayMa, camapust)

Kapb6oHaTb! UTTpUS 1 peaKo3eMesibHbIX 3/1EMEHTOB (COMN YINEKUCTble UTTPUS U
PEeAKo3eMesbHbIX 3/IEMEHTOB), XMMUYECKW YNCTbIN, YNCTbIN
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YK 669.3:546.56.06:006.354 OKC 77.120.30

KnioueBble CloBa: YepHoBas Mefb, NPUMecH, MeToAbl aHann3a, MeTo uaMepeHuii, obLime Tpe6oBaHus, pac-
TBOP. CTaHAAPTHbIN 06pasel, aTOMHO-a6CcopOLMOHHBI METOZ, MaccoBasi KOHLEHTPALMs, pacTBOpP W3BECTHOI
KOHLIeHTpaLWu, rpagyypoBOYHbI rpaduk
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Monpaska k FTOCT P 55685—2013 Mogb YepHoBas. MeToabl aHanmsa

B kakom mecTe HaneuyaTaHo [oNXHO 6bITh

MyHkT 5.7.3. chopmyna (3) y oy
_ X

P m3}Vv 100
1 T 1000000 1 m 1000000

(MYC Ne 9 2021 1)
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