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Mpeancnoeue

Llenu, oCHOBHbIE NPWHLUMMBI U OCHOBHOWM NOPSIAOK NPOBedeHUs paboT No MEeXrocyaapcTBeHHOM cTaHaap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumun. OCHOBHbBIE NMONOKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna

MU pekoMmeHgauunu no ME)KFOCWIIaDCTBEHHOPI cTaHgapTu3auuu. lNpaeuna paBpaGOTKM, NMPUHATKA, obHoBnEeHuA
U OTMEHbI»

CeeneHus o cTaHgapTe

1 PA3BPABOTAH Accounauunein « ObbegnHeHne NnponsBoguTenei, NocTaBlWMKOB U NoTpebuTtenei anto-
MUHUA»

2 BHECEH MexrocynapCTBEHHbIM TEXHUHECKUM KOMUTETOM No ctaHgaptysaumu MTK 99 «AnioMuHNA»

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO cTaHOapTU3aLUuKn, METPONorun 1 cepTudukaummn (npo-
ToKon oT 29 Hosbps 2024 r. Ne 179-IT)

3a NMPUHATWE CTaHOdapTa nporonocoBarniu:

KpaTkoe HanmeHoBaHWe CTpaHbi Koa cTpaHb CokpalleHHOe HaMMEHOBaHUe HaLWOoHaNbHOMo opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTv3auuu

AzepbangxaH AZ AzctaHgapTt

ApmeHus AM 3A0 «HauvoHaneHBIA OpraH no craHgapTu3auuM wu
meTponorum» Pecnybnuku ApmeHns

benapycb BY [occtaHgapTt Pecnybnukn benapyce

Kupruanga KG KelpreisctaHgapT

YabekuctaH uz Y3BeKcKoe areHTCTBO Mo TEXHUYECKOMY peryrnupoBaHuio

4 lMpwukazom PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuio U MeTponorum ot 16 aHBaps
2025 . Ne 9-cT MexrocyaapcTeeHHblid ctaHgapT FOCT 19014—2024 sBefeH B AelicTBME B Ka4ecTBe HalWo-
HanbHoro ctaHgapTta Poccuickon ®@egepaumm ¢ 1 uiona 2025 r. ¢ npaBoM SOCPOYHOTO MPUMEHEHUSA

5 BBAMEH TOCT 19014.0—73, FOCT 19014.1—73, IOCT 19014.2—73, TOCT 19014.3—73,
FOCT 19014.4—73
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

©® OdhopmneHue. OIBY «MHCTUTYT cTaHgapTusaumm», 2025

B Poccuiickon ®enepalnn HacTOAWMA CTaHOAAPT HE MOXKET OblTb MONMHOCTBIO UMK
YacTUYHO BOCMPOM3BEOeH, TUpaxKMpPoBaH U pacrnpocTpaHeH B KadyecTBe odULManbHOro

n3gaHuna bes paspeleHns <De,qepaan0r0 dareHTCTBa Nno TeXHUWYeCKOMY perynmpoBaHuo
1M MEeTponormn

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

KPEMHWWA TEXHUYECKWUN

MeToObl XMMUYECKOrOo U CNeKTpoOMeTpU4YeCKHUX aHanu3oe

Silicone metal. Methods of chemical and spectrometric analysis

Oarta eBegeHna — 2025—06—01
C NpaBOM JOCPOYHOIO NPUMeHeHUsA

1 O6bnacTtb NnpUMeHeHuA

HacToswmi cTtaHgapT ycTaHaBnmMBaeT:

- 06wue TpeboBaHUA K MeTOdaM XMMWUYECKOTO M CNEeKTPOMETPUYECKUX aHanmn3oB TEXHUYECKOTO KpeM-
HWA (danee — KpeMHun);

- TUTPUMETPUYECKMA U aTOMHO-abcopbUMOHHBIA MeToabl OnpefeneHnst amnoMUHMA (MpU MaccoBoOWA
pone antomuHusa oT 0,30 % go 1,60 %) B kKpemHuy;

- thoTOMETPUYECKNA M aTOMHO-abCopPOLNOHHBIA MeToabl ONpegeneHns xenesa (Npu MaccoBon gore
xenesa ot 0,30 % go 1,60 %) B KpeMHuu;

- TUTPUMETPUYECKMA N aTOMHO-abCcopBUMOHHBLIN MeToAbl onpefeneHus Kansumsa (Mpu MaccoBor gone
kanbumsa ot 0,30 % go 1,90 %) B KpemMHUK;

- hoTOMETPUYECKMIA U aTOMHO-abCcopBLMOHHBIA MeToabl onpeaeneHns TUTaHa (Npu MaccoBomn gone ot
0,10 % po 0,40 %) B KpeMHUW;

- PeHTreHoMNyOpPEeCUEHTHLIA MEeToL ONpeaeneHusl MaccoBbIX [ONEN Xenesa, antoMWHWA, KanbLus,
docdhopa, Mmapradua, TuTaHa, Xxpoma, Mmean, HUKens, BaHaauMa B KPEMHUU;

- aTOMHO-3MUWCCUOHHBIA MEeToZ CMEeKTPOMETPUM C MHOYKTUBHO CBA3aHHOM NnasMoi onpeneneHus co-
OepKaHus xenesa, antoMUHUA, KanbUWs, TUTaHa, gocdopa, MapraHua, XxpoMa, BaHagus, Meau, LMPKOHUS.

2 HopmaTuBHbIE CCbINKK

B HacToswem cTaHOapTe Ucnonb3oBaHbl HOPMaTUBHLIE CChIMKW Ha crefylolne MexrocyfgapcTBeHHble
cTaHgapThbl:

FOCT 8.315 locynapcTBeHHasa cucTeMa obecneyeHus eguHcTBa MaMepeHuid. CtaHgapTHele obpasubl
cocTaBa W CBOWCTE BellecTB U matepnanos. OCHOBHbIE MOMOXeHUs

MOCT 61 PeaxtuBbl. Kucnota ykcycHas. TeXxHUYEeCKMe YCnoBus

FOCT 83 PeakTtuBbl. HaTpuin yrnekucnelid. TexHUUYeckue ycrnoBus

FOCT 199 PeakTuBbl. HaTpuil yKCYCHOKUCTBIA 3-BOOHLIN. TEXHUYECKME YCIOBUS.

FOCT 1381 YpoTponuH TeXHWYECKUA. TeEXHUYEeCKNE YCroBUS

MOCT 1770 (MCO 1042—83, NCO 4788—80) lNMocyna mepHaa nabopatopHasa cTeknaHHas. LlunuHapsl,
MeH3ypKn, konbbl, npobupkn. OBLMe TexHUYeckne ycrnoBus

FOCT 2169—XXXX KpeMHWi TeXHUYeCKNiA. TeXHUYecKne yCrnoBus

FOCT 3118 PeakTuebl. Kucrota conaHasa. TeXHUYECKUE YCIOBUSA

FOCT 3640 LunHK. TexHU4ecKue ycrioBus

FOCT 3760 PeaktnBbl. AMMUaK BOOHbIA. TEXHUYECKUE YCNOBUSA

FOCT 3773 PeaktnBbl. AMMOHUIA XNOPUCTbIA. TEXHUYECKME YCNOBUA

FOCT 4165 PeaktuBbl. Megb (ll) cepHokucnas 5-sogHasn. TexHUYeckne ycrnoBus

MapaHune ochbuumnansHoe
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FOCT 4199 PeaxTtuebl. Hatpuii TeTpabopHokucnbiin 10-BogHbIA. TEXHUYECKME YCIOBUSA

FOCT 4204 PeaxkTtuBbl. Kucnota cepHas. TeXxHUYEeCKNe YCrOBUS

FOCT 4234 PeaxkTuBbl. Kanuin xnopucTeiii. TeXHUYECKUE YCIIOBUS

FOCT 4328 PeakTuBbl. Hatpus rugpookmck. TexHUYeckue ycrnoBus

FOCT 4461 PeakTuebl. Kucnota azoTHas. TeXHUYECKME YCNOBUS

FOCT 4530 Peaktuebl. Kanbuuid yrnekucnoii. TexHU4eckue ycnosus

FOCT 5456 PeaktuBbl. [MapokcunamuHa rugpoxnopu. TEXHUYECKME YCroBus

FOCT 5457 AueTuneH pacTBOPEHHbIN 1 ra3006pasHblid TEXHUHECKWIA. TEXHUYECKWE YCNOBMA

FOCT 5817 PeakTuBbl. Kucnorta BuHHasa. TexHuyeckue ycnoBus

FOCT 6563 WMagenua TexHn4eckue M3 brnaropodHbiX METANIoB W CNMNaBoB. TEXHUYECKUE YCITOBUSA

FOCT 6613 CeTkn NpoBONOYHLIE TKaHbIE C KBAOPaTHBIMU A4eiikaMu. TeXHUYeckue YyCrnoBus

FOCT 7172 PeakTtuBbl. Kanuit nMpocepHOKUCTIbIN

rOCT 10484 PeakTtuBbl. Kucnota tropuctoBogopogHas. TeXHWYEcKkne ycrnoBus

rOCT 10652 PeaktuBbl. Conb anHaTtpuesas atuneHanammH-N, N, N', N'-TeTpayKkcycHOM KUCMOTbl 2-BO-
OHas (TpunoH B). TexHu4eckne ycrnoeus

MOCT 11069 AntomMuHMIA NepBUYHbIR. Mapku

FOCT 13610 >Kene3o kapboHUNBEHOE pagnOTEXHUYECKOE. TEXHUYECKUE YCMOBUS

FOCT 18300") CnupT aTUNOBbIN peKkTUMUKOBAHHBIN TEXHUYECKU. TEXHUYeckue yCrnoBus

rOCT 18704 Kucnota bopHas. TexHWYeckne ycrnoBusi

rOCT 19807 TwTaH 1 cnnaebl TUTaHoBble Aedopmupyemble. Mapkn

FOCT 241042) Beckl na6opaTopHble. OBLiMe TexHUYeckue TpeGoBaHus

FOCT 24363 PeakTtuBbl. Kanusa ruapooknck. TexHudeckue ycnoenus

FOCT 25086 LipeTHble meTannbl 1 ux cnnaebl. ObwuWe TpeboBaHWA K MeTO4aM aHanusa

MpumeyaHue — [pK NONb3OBAHWW HACTOALLMM CTaHZAPTOM LienecoobpasHo NpoBepuTh AeNCTBME CCbINoY-
HbIX CTaHOAPTOB W KNaccuKUKkaTopoB Ha otuUMarnbHOM UHTEPHET-canTe MeXrocyqapcTBEHHOro COBETA MO CTaHAapTu-
3aUMun, METpPonorMKM U cepTudukaumn (www.easc.by) Unm no ykasatensm HauwWoHasbHbIX CTaHOApPTOB, M30ABaEMbIX B
rocylapcTBax, ykasaHHbIX B NPeaucrioBUM, UMW Ha ouUMaNbHBIX CANTaxX COOTBETCTBYHOLLMX HALUWOHAMNBHLIX OPraHoB Nno
cTaHgapTusauuu. Ecnv Ha JokyMEHT gaHa He[aTMpOBaHHAs CCbINKa, TO creayeT UCNonb3oBaTh AOKYMEHT, AeACTBYOLLMI
Ha TEKYLUMA MOMEHT, C YY4ETOM BCEX BHECEHHbLIX B HEr0 U3MeHEeHWA. Ecnu 3ameHeH CCbINOYHLIA JOKYMEHT, Ha KOTOPLIA
JaHa [0aTMpoBaHHasA CCbifika, TO CRenyeT WCMONb30BaTh YKasaHHYK BEPCUID 3TOro AOKyMeHTa. Ecnu nocne npuHaTtus
HaCTOSLLEr0 CTaHAApTa B CCbINOYHbBIA JOKYMEHT, HA KOTOPLIF AaHa 4aTMPOBaHHANA CCbINKa, BHECEHO M3MEHEHWe, 3aTpa-
rvBallee NONoXeHWe, Ha KOTopoe JaHa CCbINKa, TO 3TO MoMoXeHWe npumMeHseTcsa Bea yyeTa AaHHOro 3aMeHeHus. Ecnn
CCbINOYHBIA OKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMOXKEHWE, B KOTOPOM JaHa CChINKa Ha HEro, NPUMEHSIETCA B YacTW, He
3aTparvuBarwLLei aTy CChINKy.

3 Obwmue TpeboBaHunA

3.1 Obwwme TpeboBaHusa k MmeTogam aHanusa no MOCT 25086 ¢ gononHeHUsMK, ykasaHHbIMK B 3.2—
3.12.

3.2 OT6op 1 nogroToBKy Npob K aHanu3y nNpoBoaAT B cooTeBeTCcTBUM ¢ paszgenom 3 TOCT 2169—XXXX
CO cnegylLwmM OONoNHEHEM:

- MOSYyYEHHYH CPeaHIK Npoby CokpallaT MeTOAOM KBapToBaHWs 40 Macchl He meHee 10—15 r v pac-
TUpaloT B SILUMOBOW WM araToBOW CTyNKe A0 BENMWUYMHBI 3epHa, NpoXoasALLero Yepes cuto ¢ cetkorn Ne 008 no
roCT 6613.

HonyckaeTtca namMensyatbe Npoby ¢ NOMOLWbL BUOPALWOHHOMO UMW Kakoro-nubo Apyroro uctuparens,
NCNOMb3YsA CTakaHbl UK CTYMNKK, UCKMIOYaloLWmne BO3ZMOXKHOCTL 3arpa3HeHus npodsl onpeaensemMbsiMn npuMme-
camMu. NMOBTOpHOE OTMAarHW4MBaHue Npobbl HE NPOBOAAT.

3.3 MaccoBy OO0 KOMNOHEHTOB B KPEMHUW TUTPUMETPUYECKUM, (DOTOMETPUYECKUM MU aTOMHO-ab-
COpPOUMOHHEIM METOAAMW ONPEAEnAT NapannensHo B TpeX HaBeckax, AN oCTanbHbIX METOAOB ONpenensoT
B OByX HaBeckax. OOQHOBPEMEHHO B TeX e YCMOBWUSIX MPOBOOAT OO4MH KOHTPOMbHbLIA ONbIT ANS BHECEeHUs B
pes3ynkTaT aHanu3a COOTBETCTBYHOLENR NONpaBKu.

1) Yrpatun cuny B Poccuiickoit ®enepaumn. B Poccuiickoin ®enepaumn aelicteyet TOCT P 55878—2013 «Cnupt
3TUMOBbLIA TEXHUYECKUIA MMOPONU3HLIA PEKTU(UKOBAHHBIA. TeXHUYECKUe YCroBUs».

2) yrpatun cuny B Poccwiickoit ®enepaumn. B Poccuiickoii denepaunn peitcteyetr FTOCT P 53228—2008 «Becel
HeaBTOMaTUyecKoro gencteua. Hacte 1. MeTpornoruyeckue 1 TexHuyeckue TpeboBaHua. VcnbiraHmuay.
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3.4 3a pesynbTaT aHanusa NpUHUMAaKT cpegHee apugMeTyeckoe ABYX UMW Tpex, B 3aBUCMMOCTW OT
MeToAa, yKasaHHbIX B 3.3, napannenbHblX onpeieneHnin, MakcMMarnbHoe pacxoXoeHue Mexay KOTOPbIMU He
NMpeBbILLaeT JONYCKaeMblX PACXOXKAEHWA NOBTOPAEMOCTH NPV JOBEPUTENLHON BepodaTHocTn P = 0,95.

PacxoxpoeHus pe3ynstaTtoB aHanu3a o4HOW M TOM e npobbl, Nony4YeHHbIX B ABYX nabopatopusix, a Tak-
e B 04HOM nabopaTopun, HO B PasnuYHbIX YCMOBUAX, HE AOMMKHO NPeBbILAaTh A0MNYCKAEMOro pacxoxaeHus
BOCMNPOW3BOAMMOCTW NS COOTBETCTBYIOWEro Anana3oHa KoHLUeHTpaLui onpegensaeMoro KOMnoHeHTa.

3.5 KoHTporb TOYHOCTM pe3ynsTaToB aHanv3a NpoBOASAT Ha cTaHAapTHbIX obpasuax.

CpenHuin pe3ynsTaT BOCMPOM3BEOEHHOro 3Ha4yeHWA aTTecTOBAHHOW XapaKTepWUCTUKW CTaHAapTHOro
obpasla MOXEeT OTnMYaTbCA OT YKasaHHOro B CBMAETENbLCTBE He Bonee 4em Ha MOMOBWMHY 3HA4YeHUa 4ony-
CKaeMoro MeToAMKOW pacxox4eHns BOCNPOU3BOAMMOCTM A5 COOTBETCTBYIOLLEro AMana3soHa KoHLeHTpauui
onpefensemMoro KOMNoHeHTa.

[ns metoga aTOMHO-3MWUCCUOHHOW CMEKTPOMETPUM C MHOYKTMBHO CBA3aHHOW MNasmMoW aHanui pac-
TBOPOB CTaHOApPTHbIX 06pasuoB NPOBOAAT ANSA OBYX NapannenbHbiX HaBecoK. ABCOMKTHOE 3Ha4YeHue pac-
XOXOEHUA MeXOy pe3ynbTaToM aHanu3a KOHTPOMNbHOro (cTaHgapTHoro) obpasua X U NpUHATHIM OMOpPHbIM
(aTTecToBaHHbLIM) 3Ha4YeHMeM X, He [0MKHO NPeBbIllaTh 3HaYeHne HopMaTMBa KOHTPOMA NpaBunsHOCTH 6:
[X = X5l < 6.

PesynkraT aHanuza, ynoBneTeopawL i TpeboaHusam 3.4 1 3.5, NpUHUMAaIOT 33 OKOHYaTENbHbIA.

3.6 PacluumpeHHasa HeonpeoeneHHOCTb pe3ynsratoB uamepeHusa U(X) paccunTbiBaeTca no popmyne

UX) = k - u(x), (1)

roe k — koahUMUMEHT oxBaTa, paBHbIA 2 ANA BepoaATHOCTU oxBaTa 95 % B nNpeanonoXeHuy HOPManbHOro
pacrnpegeneHna U3amMmepaeMon BenuYuHbl X;

u(x) — cTaHgapTHas HeonpeLeneHHoCTb U3MepeHnsl, pasHas R/2,77 npu n = 2 u paBHasa R/3,31 npun = 3,
rae N — KONMWYecTBO NapannenbHblX onpeaeneHuni.

3.7 [nsa npoBegeHus aHanuaa NpyMMeHsIIoT NabopaTopHY U MEPHYIO MOCYAY He HUKe 2-To Knacca Tou-
HocTh o TOCT 1770, TOCT 25086 u TOCT 6563.

3.8 [Ins B3BelUMBaHWSA HABECOK MCMOMNb3YOT nabopaTopHble Beckl 0buiero HasHadeHus no FOCT 24104
2-ro Kknacca TodHocTu Tuna BI1P-200 nnu aHanornydHele.

3.9 MNpwu akcnnyaTauWy anekTpoHarpeBaTenbHOro 0bopynoBaHUA MOrpeLlHOCTb U3MepeHus Temnepa-
Typbl HEe JomKHa NpeBbiwath +5 °C gna 100—400 °C, +20 °C gns 400—800 °C, £50 °C ana 800—1000 °C,
€CInu 3TO He OTOBOPEHO B KOHKPETHOW METOANKE N3MEPEHUS.

3.10 Tpwu nocTpoeHun rpadynpoBO4HbIX rPaduKoB N0 UTOram NPUMEHEHNs POTOMETPUYECKNX METOO0B
Kax4asi TOYKa CTpoMTCA No cpegHeapudMeTUYeckUM pesynsrataM Tpex napannensHbiX onpeaeneHuni.

3.11 [donyckaeTca npuMeHeHWe Opyroi annapaTypbl, Matepuarnos, Nocyabl U peakTUBoB, obecneymBa-
IOLLMX NMOKa3aTen TOYHOCTU He XyKe pernaMeHTUpyemMbiXx MeTOOMKOWM aHanumaa.

3.12 MNocne oKoH4YaHWsA rapaHTUIHOIO CPOKa OeNCTBWS peakTMBOB AOMYCKaeTcsl MPOBECTW MPOBEpPKY
MPUIOAHOCTM PeakTWUBOB AMs onpeAeneHyWs MacCOBOW OOMNW KOMMNOHEHTOB, YKa3aHHbIX B COOTBETCTBYHOLLMUX
cTaHgapTax, nyTeMm aHanuaa craHgapTHoro obpasiua KpeMHWUsi NpU YCNoBWK BbINOMHEHWE HOPMATMBa KOHTPO-
N NPaBUMNbBHOCTH.

4 TuTpuMeTpUYECKUM U aTOMHO-abCOpPOLUMOHHbIA MeTOoAbI onpeaeneHns
anoMUHUA

4.1 TUTPUMETPUYECKUIA MeTopq,

CywHocTs MeTOAa COCTOUT B yAaneHun KpeMHUA B BUAe TeTpadTopyuia B OTAENEHUN TUTAHA U Xeneasa
B BMOE rMAPOKCUAOB. AMIOMUHUIA ONpeaensoT KOMNIeKCOHOMETPUYECKMM METOOA0M, TUTPYS M3DbITOK TpMIo-
Ha b pacTBOpOM a30THOKUCNONO LUMHKA C UHOMKATOPOM KCUINEHOMOBLIM OpaHXeBbIM npu pH = 5,5.

MeTog npumeHsieTca npu maccosoi gone antomuHns ot 0,30 % go 1,60 % B KpeMHUK.

4.1.1 PeakKTUBbI U pacTBOpEI

KucnoTta dtopuctoeogopogHas no MOCT 10484.

Kucnota asoTHas no FOCT 4461.

Kucnota cepHasa no MOCT 4204, pacTteop 1:1.

Kucnota consHas no MOCT 3118, pacteop 1:1.
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Hatpua rugpookucb no NOCT 4328, 20 %-HeIA pacTBop.

Kanuin nupocepHokucnelid no FTOCT 7172.

LnHk metannudeckuin no TOCT 3640.

AMMUak BogHbid no TOCT 3760.

Hatpuir ykcycHokucnsiid no NOCT 199.

Kucnota ykcycHas no TOCT 61.

CTaHgapTHbIA pacTBOpP a30THOKUCMOrO UWHKA, pacTBOP C MOMSAPHON KoHueHTpauuen 0,05 Monb/om3
roTOBAT criegyowmm obpasom:

3,269 r uMHKa pacTBOpPSAKT Npu HarpesaHun B cmecn 100 cm Bogbl 1 15 cM3 a30THOM KUCTOTHI. Pacteop
BbinapueatoT go 5—10 cm3 pasbasnatT Bogon o 1000 cm3.

AueTaTHbIA BydepHLIN pacTBOp roTOBAT cnegyowuMm obpazom:

250 r KpUCTanNNUYEeCcKoro yKCYCHOKUCINONo HaTpuUs MOMELLLAaKT B MePHYH Konby BmecTumocTsio 1000 cm3,
pacTBOpsIT B Bofe, Ao6aBnsioT 20 cM3 yKCYCHOM KMCTOThI, AOBOAAT BOAOW A0 METKW 1 NepeMeLL1BaloT.

KcuneHonoebl opaHxeBblid, 0,1 %-HbliA pacTeop.

PactBop rogeH B TedyeHne 10 gHen.

TpunoH b (komnnekcoH lll, AByHaTpueBas conk aTUNeHgMaMuHTETpaykcycHon knucnotsl) no MOCT 10652,
pacTBOp C MOMSAPHOI KoHUeHTpauuen 0,05 Monb/am3 pacTBOp roTOBAT creayoLum o6pasom:

18,6 r TpunoHa b pacTBopsAT B BoAe, QUNLTPYHOT B MEPHYH KonBy BmecTMMocTso 1000 cm3, pasbas-
NAKT BOAOW A0 METKM W TWAaTernbHO NepemMeLlmnBatoT.

[lns onpeneneHus NonpaBoYHOro KoaddULMEHTa pacTBOP C MOMSIPHOI KoHUeHTpaumei 0,05 Monb/am3
TpunoHa B oT6upatoT U3 Bropetku 20 cm3 pacTBopa TpunoHa b B KOHUYEeCKyH Kornby BmecTumocTsio 500 cm3
pa3basnsioT Bogon go 200 cm3. MpubasnsaioT 5—6 kanenb KCUIEeHONOBOrO OPaHXEBOro W MO KanmsmM aMMuak
00 NOSIBMEHUSA CUHEN OKPACKU, KOTOPYHK YCTpaHAT AobaBneHMeM No KanmnsmM CONAHON KUCMNOoThbl, pazbaenex-
HoRM 1:1, 4O NOABMNEHMWS XENTOW okpackn. 3aTem B konby npunusatot 20 cm3 aueTtaTHoro BydepHoro pacTBopa
W TUTPYHOT pacTBOPOM a30THOKWUCIIOro LMHKa 0O M3MEHEHWUS OKPACKM U3 XEeNnTon B PO30BYHO.

MonpaBoYHbIN KOahULNMEHT ANs pacTBopa ¢ MonAapHoM KoHueHTpaunen 0,05 mMonb/am3 TpunoHa b (K)
BbIYMCNAT No dopmyne

. (2)

roe v — KONMMYecTBO pacTBOpa C MOMSIPHOW KoHUeHTpauwvein 0,05 Monb/amM3 a30THOKUCIOro LMHKa, cMS;

v, — KONU4eCTBO pacTeopa TpunoHa b, cm3.

Ecnu ansa koHTponbHOro onkita GepyT CTOMbKO e pacTBopa TpunoHa b, ckonbko onst npobbl, TO no-
npaBoYHbIA KO3 PULNEHT ANa pacTeopa TpunoHa b MoXHO He onpedensThb.

Hatpwia yrnekucneia no MOCT 83.

Hatpui TetpabopHokmcnblid 10-eBogHei no FTOCT 4199, obe3soxeHHbln npu 400 °C.

Cwmechk anst cnnaeneHusi: CMeLwwnBaKT HaTPWUiA YITIEKMCIIbIA U HATpUiA, TeTPabOPHOKMCIbIA B COOTHOLLE-
HuK 6:1 (no macce).

4.1.2 MNpoBegeHWe aHanu3a

Hagecky kpemHus mMaccol 2 r nomeLwarwT B NNaTUHOBYIO Yalwky BMmecTumocTbio 200 cm3, cmaunBarT
Bogon, nobaensawot 30 cm3 (OTOPUCTOBOAOPOAHOM KUCIOThI, 3aTeM HeBOonbLIMMK NopuusaMu 15 cm3 a30THo
KWUCNOTHI.

Mo okoHYaHUM GypHOI peakLuu CTEHKW YallKu ONOnackvBalT BOAOH, A0GaBnsoT 5 cm® cepHoit Kuc-
noTbl, paszbaBneHHon 1:1 1 BbINapMBalT A0 NOSIBNEHWA OenbiXx NapoB aHrMapwuaa CEepHOW KUCIOTbl. 3aTem
OCTOPOXHO 0OMbLIBAKOT CTEHKM YaLLKMA BOJOW M3 MPOMbLIBAIKN U BLIMApUBAOT 4OCYXa.

K cyxomy octaTky npubaBnsioT 5 I NMPOCEPHOKMCIIOND Kanusa 1 CNraensioT Npyu TeMneparype OKomo
800 °C unu cyxor ocTaToK CNNaensoT ¢ 8 r cmecy Ang cnnaeneHus npu Temnepartype 950 °C. MNnaB pacTeo-
psitoT B 15—30 cM3 consiHoi KMcnoTsl, pasbasreHHoi 1:1 Npu HarpeBaHuK. PacTBop OXnaxaaloT, nepesoasT
B MepHyt konby BMecTumocTeo 250 cm3, OBOAAT O METKW BOZON U NepeMELLVBAIOT.

3 npurotoBneHHoro TakMm obpasom pacTBOpa OMpedensiioT MacCOoBYH AOM0 anioMUHMSA, Keresa,
Kanbuusa 1 TUTaHa, oTbupas Ha Kaxgoe onpefeneHne COOTBETCTBYIOLLYIO anMKBOTHYIO YacTb.

2 MepHoit konBbl BMecTUMOcCTbH 250 cm® oT6upatoT 100 cm3 pacTeopa B MEpPHY0 Komnby BMEeCcTUMO-
cTblo 250 cM3, pobaensioT 25 cM® pacTBopa TpunoHa B, HarpeBaloT NoYTU 00 KUneHus, npubaBnsioT npw
nepemeluveaHum 50 cm3 pacTBopa rMapOOKUCH HATPUS, OXTIaXAAL0T, JOBOAST BOLOW A0 METKW W NepemeLLu-

4
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BaloT. PacTBop (hMNbTPYIOT Yepes CyxoW cknagyaTbid UNbTP «CMHAR neHTa». PunsTpat cobupaT B CyXyHo
KoHWYeckyto konby. MNMepBble nopuun hunsTpaTta oTbpackiBatoT.

OT1bupatot 100—200 cm3 pacTBopa, NOMeLLalT B KOHUYECKY0 konby BMecTuMocTbo 500 CM3, nobasns-
0T 3—4 Kannu KCUNEeHONOBOIo OPaHXXeBOro U HEWTPanuaykT PacTBOP CONAHOM KUCMNOTONW, pa3baBneHHon 1:1,
00 nepexofa oKpacku MHAMKaTopa B XenTbii uBeT. [Nocne HeWTpanniaumm K pacteopy npubasnsawTt 20 cm3
aueTaTHoro bydepHoro pactBopa, KUNATAT 2—3 MWH, OXNaxaatoT, BHOBb NpubaensaT 3—4 Kannu KcuneHo-
MOBOTO OPaHXEBOT0 U OTTUTPOBLIBAKOT M3DLITOK TpUNoHa b pacTBOpOM a30THOKMCNOro UMHKa A0 M3MEHEHMS
OKpacKu pacTBoOpa W3 XenTol B pO30BYHO.

OnHoBpeMeHHO Yepes BCe CTaAuM aHanu3a NpoBoaAT KOHTPOMbHbLIN OMNbIT HA 3arpsA3HEHWE PeakTUBOB.

4.1.3 O6paboTka pe3ynsTaTtoB

4.1.3.1 Maccosyto gonto antoMuHua (X) B NpoLeHTax BbIYMCASIOT No hopMyne

v K-v;):0,00135-V -V, 1060

_|
i m-Vy-Vy (3)

roe v — o6beM pacTBopa TpunoHa B ¢ MonsipHoi koHueHTpauuei 0,05 monb/ame copepxawmitcs B
anNWKBOTHOI YacTy, B3ATOI ANA TUTPOBAHNS, cM;

K — nonpaBoyHbIi koahULMEHT pacTBOpa TpunoHa b ¢ MonsipHoi koHueHTpauuei 0,05 monb/am3;

vy — obbeM pacTBOpa as30THOKMCIIOrO LWHKA C MOMSAPHOW KOoHueHTpauwen 0,05 Monb/,u,M3
M3pacxo4oBaHHbIA Ha TUTpoBaHWe M3bbiTka TpunoHa b, cm3;

0,00135 — maccoBas KOHUeHTpaunsa pacteopa TpunoHa b ¢ monapHoi koHueHTpauuen 0,05 MOJ‘IbI',D,M3, Bbl-
PaXeHHbIM B rpaMmmax amoMUH1s, Ha cM;

V — o6wwit o6bem pactsopa, cM;
V, — obbem mepHoi Kobbl, B KOTOPOW NPOBOAAT OTAENEHVE Xenesa 1 TuTaHa, cm3;

m — Macca HaBeCKW KpeMHus, T;
V, — obbem anuKeoTHOI YacTu pacrnopa, oTbMpaemoii Ans OTAeNeHUs xenesa u TuTaxa, cm3;
V; — oBbem anuKeOTHOM YacTu pacTeopa, oT6upaemblit 4na onpeaeneHna anioMUHNS, cmS.

Ecnu ons KOHTpONbHOIO ONbiTa NPUBABMST CTOMNBKO Xe pacTeopa TpurnoHa b, ckonbko Ans npobel, To
MaccoByto 40N anoMUHKUs (X ;) B NPOLIEHTaX BbIMUCNSIOT Mo opmyne

(v—-v4)-0,00135-V -V,
VY, -100,
M (4)

X =

roe v — oBbeM pacTBOpa a30THOKWUCIIONO LMHKa C MOMNSIPHON KoHLeHTpauueit 0,05 Monb/amM3 uapacxonoBaH-
Hblll Ha TUTpPOBaHWe U3BbITKa TpUMoHa B B KOHTPOMBHOM OMbiTe, CMS;

v4 — 06beM pacTBopa a3oTHOKMCIIONO LMHKA C MONAPHON KoHUueHTpauuen 0,05 mMornb/am3 napacxonoBaH-
HbIW Ha TUTpOBaHMWe M3bbiTka TpunoHa B B Npobe, cm®.
4.1.3.2 Jonyckaemble pacxoXAeHUs pe3ynbTaTtoB napanfenbHbiX OnpeaeneHnini He OOMKHbl NpeBbl-
WaTb 3Ha4YeHUn, NpuBeaeHHbIX B Tabnuue 1.

Tabnuua 1— [Jonyckaemble pacxoxOeHWa pesynsTaTtoB napannenbHbIX onpeaeneHum

[onyckaemoe pacxoxaeHue, %

Maccosaa gonga antomMubns, %
npenen NoBTOPAEMOCTH, F npeden BOCNpoU3sBoauMocTU, R
Ot 0,30 po 1,00 Bxkniou. 0,03 0,05
Cs. 1,00 » 1,60 » 0,06 0,09

Metog NMPUMEHART NpW pa3HOormacuAax B OUeHKe Ka4eCTBa KpeMHUA.

4.2 ATOMHO-a6copBUUOHHLIA MeTof

CylWHOCTb MeTo4a COCTOUT B M3MEPEHUM aTOMHOMN abcopbuny antoMUHKUA Npu AnvHe BonHbl 309,3 HM
B MMaMeHun 3aKkuck asoTa-aLueTuneH.
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MeTon npumeHseTcs npn MaccoBoi aone anomubunsa ot 0,30 % ao 1,60 % B KpeMHKUU.

4.2.1 AnnapaTtypa, peakTUBbI U pacTBOpbI

ATOMHO-abCcOpOLUMOHHBIN CNEKTPOMETP € NNTaMEHHbLIM aTOMU3aTOPOM.

Ilamna ¢ nonbiM KaTogoM Ans antoMUHKS.

AueTtuneH B BannoHax TexHudeckuin no MOCT 5457.

3aknck asoTa B 6GannoHax MeguunHCKas.

Kncnota consHana no FOCT 3118, pacTteop 1:1.

Kucnota asoTtHas no FTOCT 4461.

Kucnota chtopuctoBogopogHas no MOCT 10484.

Kucnota cepHasa no NOCT 4204, pacteop 1:1.

Hatpwin yrnexkucneida no MOCT 83.

Hartpui TerpabopHokmcnelid 10-BogHeIi no FTOCT 4199, obessoxeHHbIA npu 400 °C.

Cmech Onsa cnnaBneHus: CMelnBatT HaTPUIM YIMeKNCnbld U HAaTpui TeTPabopHOKUCTIbIA B COOTHOLLE-
HuKM 6:1 (no macce).

AntoMuHA mapkn A995 no TOCT 11069.

CtaHpapTHbIA pacTBop anomMuana: 0,5000 r antoMMHUA NMOMeLLaT B cTakaH BMecTUMocTbio 400 CM3,
HebonbWwKMK nopumuamm agobaenawT 50 cm3 consiHom KMCNoTbl, pasbaeneHHon 1:1. PacTBop HarpesaoT A0
MOMHOro pacTBOpPeHUs antoMuHua. lNocne oxnaxaeHWs pacTBOpP NEPEHOCAT B MEPHYHO KONBY BMECTUMOCThLIO
500 CM3, [ONMBaKT 40 METKM BOAOW M NEPEMELLNBALOT.

1,0 cm® pacTeopa cogepxut 0,001 r amoOMUHKS.

Pacteop-doH: B 3aBucumocTn oT npumeHsiemoro nnaeHa 160 r cmecn gna cnnasnenus mnum 100 r nu-
POCEPHOKWCIIONO Kanus B NOMeLLaT cTakaH BMecTUMocTbio 1000 cM3, cmMaumBatoT BOgoOM U OCTOPOXHO, He-
BonbWMMK Nopumuamu, npunueatoT 700 cm3 consiHom KWUCNOTbI, pa3baBneHHon 1:1.

Mocne pacTBOPEHWs pacTBOP NepeBoasAT B MEPHYIO konby BMecTuMocTbio 1000 cMm®, fonuBaoT Ao MeT-
KW BOAOW M NEPEMELLNBAIOT.

4.2.2 NMpoBegeHMe aHanusa

4.2.2.1 HaBecky KpeMHWUs1 Maccol 2 r noMeLLaT B NNaTUHOBYK Yallky BMecTumocTbio 200 cm3, cma-
yuBaloT Bogon, gobasnsawTt 30 cm3 OTOPUCTOBOAOPOAHON KACIOThI, 3aTeM HebonblKUMKU nopumammn 15 cm3
a30THOW KMUCAOThI.

Mo okoH4YaHuK BypHOWM peakuuM CTEHKW YallkK onorackusaloT Bogow, aobaensoT 5 cm? CEpPHOMN KUC-
notbl, pazbaeneHHoh 1:1 1 BbINApWBaT A0 NosiBNeHWs BenbiXx NapoB aHrMgpuaa CepHOl KMCMOThl. 3aTeM
OCTOPOXHO ODMbLIBAIOT CTEHKM YallKK BOOOW U3 MPOMbLIBAIKU U BhIMapMBaOT 4OCyXa.

K cyxomy ocTtaTky npubaensoT 8 r cMecu AN CNnaBneHus 1 cnnaensiioT B Mydene npu TemnepaType
950 °C. MNnas pacTeopsitoT B 15—30 cm3 consiHoi KMcnoThl, pasbaBneHHoi 1:1 Npw HarpeBaHwn. PacTBop ox-
naXgarT, NepeBOaAT B MEPHYH0 konby BMecTumocTbio 250 cm3, JOBOOAT A0 METKM BOAOI M NepeMeLLMBaloT.

W3 npurotoBneHHoro Ttakum obpaszom pacTBopa ONpefensioT MaccoBYH AOMK0 aniMWHWA, XKernesa,
Kanbuusa U TUTaHa, oTbMpasa Ha KaxJoe onpefeneHne COOTBETCTRYIOLLYH arnMKBOTHYH YacTb.

B nony4yeHHbIX pacTBOpax Npob, pacTBOpe KOHTPOMBHOrO OMbITA U B pacTBOpax AN NOCTPOEHUs rpa-
AYWPOBOYHOro rpaduka M3aMepsoT 3Ha4YeHe aToMHoW abcopbumm antoMuHWA Npu anuHe BonHel 309,3 Hv B
nnamMeHn 3akncb asoTa-aueTusieH.

Maccy antoMmHMsa B pacTBope Npobbl U B pacTBOPE KOHTPOIbLHOIO ONbiTa ONpeaensoT No rpagynpoBoY-
HOMY rpaduky, KOTOPbIA CTPOAT NPU KaxJoW ChbeMKE.

4.2.2.2 TocTpoeHne rpagynpoBoYHoro rpaguka

B LecTb MepHbIX Konbd BMecTUMocThio 250 cm® npunueatoT no 50 cm3 pactBopa-coHa. 3aTem BBOAST
0;:2.0::5.0; 10,0;.20,0;.30,0 cm3 cTaHgapTHoro pacrsopa, 4to cooteercreyert 0; 0,002; 0,005; 0.010; 0,020,
0,030 r antoMmnHKA. PacTBopbl JONMBAKT A0 METKA BOAOW, NEpeMeLLMBaT U N3MepsT 3HAa4YeHNe aTOMHOW
abcopbunn antoMuHUS NpKu AnuHe BonHbl 309,3 HM B NNameHu 3akncb a3oTa-aleTUneH.

Mo nony4YeHHbIM 3Ha4YeHWAM aTOMHOM abcopbumm 1 COOTBETCTBYHOLLMM MM MaccaM aniMUHUA CTPOST
rpanyvpoBOYHbIV rpadvk.

4.2.3 ObpaboTka pe3ynbTaToB

4.2.3.1 Maccosyw 000 anioMUHKA (X5) B MPOLEHTaX BbIMUCTAT No dopmyre

my —m
xzz—( ! 2)-100, (5)
m
6
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roe my — Macca anomMuvHua B pacTBope I'Ip06bl, HangeHHas no rpanoynpoBOYHOMY rpachKy, r;
my — Macca arntoMNHUA B pacTBOpPE KOHTPOJIbHOIO OnbITa, HaWngeHHasa no rpagynpoBO4HOMY rpachKy, r

m — mMacca HaBecKu Npobsl, T.
[onyckaembie pacxoxaeHusa pesynbTaToB napannenbHbiX onpefeneHnini He OOMKHbI NMPeBbIlaTh 3Ha-
YeHui, NpuBedeHHbIX B Tabnuue 1.

5 ®oTtomMeTpUUYECKUA N aTOMHO-abCOpPOLMOHHBLIN MeToAbI onpeaeneHus xenesa

5.1 ®oToMeTpU4eCcKU metTon

5.1.1 CywHocTb MeToga

CylHocTs MeToga cocTouT B 0Opa3oBaHMM OByXBaneHTHbIM xene3zomM ¢ O-heHaHTPoNnMHOM Unu o, o'-
OUNUPUANITOM OpaHXeBO-KPacHOro KOMMMEKCHOro coegnHeHNs C UHTEHCUBHOCTbLIO OKPACKK, MPonopLMoHans-
HOW MaccoBOW Aonu xenesa. BoccTaHOBNEHME Kenesa OCyLLEeCTBNAETCH C NOMOLLbI0 rMapoxnopuaa rugpok-
cunamuHa.

MeTopg npumeHseTca npu MmaccoBoi gone xenesa ot 0,30 % go 1,60 % B KpeMHUMK.

5.1.2 AnnapaTypa v peakTuBbl

D OoTO3MNEKTPOKONOPUMETP UMK CNEKTPOOTOMETP.

Hatpuir ykcycHokucnsii no FOCT 199, 25 %-Hbll pacTBOp.

MapokcunamuH rugpoxnopug no FNOCT 5456, ceexenpuroToBneHHblin, 1 %-HbliA pacTBop.

OptodenanTponuH, 0,25 %-Hbld pacTBop.

o, o — gunupuaun, 0,25 %-HblA pacTeop.

Kucnota consHasa no MOCT 3118, pacteop 1:1.

Kucnota azoTtHasa no FOCT 4461, pacTteop 1:1.

Oxkecupg xenesa (ll11) no HOpMaTUBHO-TEXHUYECKOW OOKYMEHTaUUu.

YKenezo kapboHunbHoe no MOCT 13610.

CraHnpapTHbIA pacTBop xenesa.

PacTeop A roToBdT cnegyowmum obpasom:

1,0000 r xeneaa pacTeopsitoT B 20 cM3 consiHOi kucnoTbl, pasbaBneHHoi 1:1. B KOHLE pacTBOPeHWs
npunueatoT 1—2 cm® a30THOM KUCMOTLI, pasbasneHHon 1:1, ANA OKMCIEHWA Kenesa 1 BbINapuBaroT 40 Bhax-
HbiX coneir. Conu pacTteopsatT B 20 cm® consiHo KMCNOTbI, pazbasneHHon 1:1, n pacTBOp NEPeHOCAT B Mep-
HyH konby BmecTumocTsio 1000 CM3, OONMBaKT BOOOW 4O METKW 1 nepemelwuneatoT, unm 1,4298 r npokanen-
Hoi npu 600 °C 1 oxnaXOeHHOW B 3KcMKaTope okcuaa xenesa pacteopaAwnT B 100 cM3 consiHoi KMCnoTbl npu
HarpesaHuu. [locne oxnaxaeHus pacTBOP NEPEHOCAT B MepHyr konby BmecTumocTtbio 1000 cm® gonusatoT
00 METKW BOLOW W NepeMeLlnBarorT.

1 cm3 pacteopa A cogepxut 0,001 r xxenesza.

PactBop b rotoBAT nepen npumMeHeHnem cnegytowmm obpasom:

25 cm? pacTBopa A NepeHocAT NUNETKOW H MepHYIo konby BmecTumocTbio 500 cm3, npunueatT 10 cm3
COMSIHOW KNCNOTbl, pa3baBneHHon 1:1, OMMBAOT 4O METKM BOLOW M NEpeMeLlMBatoT.

1 cm® pacTteopa b cogepxut 0,05 Mr xene3a.

5.1.3 lNpoBegeHue aHanu3aa

5.1.3.1 Ona npoBegeHns aHanusa UCNob3yT pacTBop, NPUroTOBMNEHHbLIA B COOTBETCTBUKN € 4.1.2.

Ecnu ncxogHbld pacTBOp MYTHbIW, YacTb €ro OTPUNBTPOBLIBAKT Yepes Cyxou (DUNLTP «CUHSASA NeHTa» B
CYXyH KOHM4eckyk konby, oTbpacbiBaa nepeble nopuuun punsrpara.

B 3aBMCMMOCTW OT cofepxaHus xenesa otoupatT 2—10 cm® pacTBopa B MepHyK Konby BMECTUMO-
cTbio 100 cm3. PacTeop pazbaenstoT Bogol Ao 50 cm3, npunueawT 5 cm® pacTBopa rugpoxnopuaa rugpok-
cunamumHa. 10 cm3 pacTeopa yKcycHokucnoro Hatpua u 10 cm® pacTBopa opTo-heHaHTPONMHa UIKn a, o' —
aunupuauna. PacTeop pa3basnsioT 40 METKWM BOAON, MepeMelumBatT M Yeped 30 MUH U3MepsaoT ONTUYECKYH
NNOTHOCTL pacTBopa Ha QOTOJMNEKTPOKONOPUMETPE UMW Ha CNeKTpohoToOMEeTpe, YYMUTbIBAsA, YTO MakCMMyM
CBETOMNOIMOLLEHNA paCTBOPOB COOTBETCTBYET ANMHe BOMNHLI 510 HM. PacTBopom cpaBHeHUs CnyXuT Boaa.

OpHoBpeMeHHO Yyepes Bce CTaauy aHann3a NpoBOAAT KOHTPOSbHbIA OMNbIT HA 3arpsi3HeHne peakTBOB.

Mo 3Ha4YeHu ONTUYECKOW NNOTHOCTU UCMLITYEMOro pacTBopa C yYeTOM KOHTPOMNBHOMO OnbiTa onpeae-
NAKT Maccy xernesa no rpagynpoBoYHOMY rpadouky.

5.1.3.2 lNocTpoeHue rpagynpoBoYHoro rpadguka
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B ceMb mepHbIX konb BMecTUmMocTbio no 100 cm3 nomewatt 0; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 cm3 cTaHgapT-
Horo pacteopa b, uto cooteeTtcTryeT 0; 0,05; 0,10; 0,15; 0,20; 0,25; 0,30 Mr xkenea3a, pa3baBnsaOT BOAOW Npu-
GrvauTtensHo go 50 cMS Janee nNpoBoOAAT aHanus, Kak ykasaHo B n. 5.1.3.1. PacTBopom cpaBHEHWA CRYXUT
pacTBop, B KOTOPLIN Xene3o He nobasnsanu.

Mo HageHHbBIM 3HAYEHUAM ONTUYECKUX MNNOTHOCTEN PacTBOPOR M M3BECTHLIM MaccaMm xenesa CTposdr
rpagyvpoBOYHbIA rpadimk.

5.1.4 O6paboTka pe3ynLTaToR

5.1.4.1 Maccoryto gonto xeneasa (X) B NpoLeHTax BbIYMCNAIT No hopMyne

~ m-V.100
m,-V;-1000" (6)

roe m — KONWYecTBO XKeresa, HaldeHHoe Mo rpagynpoBoYHOMY rpadiuky, Mr;
V — 06BbeM MCXOAHOro pacTBopa, CMS;
V, — anukeoTHas YacTb pacTeopa, cm3;
m, — HaBeCKa KPEMHWS, T.

5.1.4.2 [lonyckaemble pacxoxOeHWUs pe3ynstaToB NapannenbHbiX onpefeneHuin He OO0IMKHbl MpeBbl-
WaTh 3HAYeHWN, NpuBedEeHHbIX B Tabnuue 2.

Tabnuua 2— [onyckaemble pacxoXOeHWs pe3ynsTatoB NapannenbHblX onpeaeneHuin

[Donyckaemoe pacxoxneHue, %
Maccosas gons xenesa, %

npegen NoBTOPAEMOCTI, I npeaen BocnpovM3BoaMmMocTh, R
OT 0,30 po 0,80 Bkntou. 0,03 0,05
Ce. 0,80 » 1,60 » 0,06 0,10

MeTog NMPUMEHAKT NPW pa3HornacuAax B OLEHKe Ka4deCcTBa KpeMHUA.

5.2 ATOMHO-abcopOBLUMOHHBLIN MeTOq

5.2.1 CywHocTk MeToaa

CywHOCTL MeTof4a COCTOUT B M3MeEpPeHMM aToMHON abcopbumuy xenesa npu AnNuHe BOmHbl 248,3 HM B
nnaMeHw Bo3gyx-aLeTuneH.

MeTog npumeHsaeTca npu maccoBoi gone xeneza ot 0,30 % go 1,60 % B KpeMHuK.

5.2.2 AnnapaTypa v peakTUBbI

ATOMHO-abCOpOLUMOHHBIA CNEKTPOMETP C MNaMeHHbIM aTOMU3aTOPOM.

Jlamna ¢ nonbiM KaTo4om Ans Xeneaa.

AueTtuneH B BannoHax TexHudeckun no MOCT 5457.

Kucnota consanasa no NOCT 3118, pacteop 1:1.

Hatpwin yrnekucnelia no MOCT 83.

Hatpuin TeTpabopHokmcnbiia 10-BogHbIi no FTOCT 4199, obe3oxeHHbIA npu 400 °C.

Cmeck ans crnnaeneHus: CMeLIMBatOT HATPUIA YIMEKUCNLIA U HATPUIA TETPaBOpPHO-KUCTLIN B COOTHOLLE-
Hum B:1 (Mo macce).

Heneso kapboHuneHoe no TOCT 13610.

CtanpapTHbIA pacTBop xenesa: 0,5000 r xenesa nomMeLwlaT B cTakaH BMecTUMOCTbio 400 CM3, pac-
TBOPSOT B 50 cM3 consiHoM KUCNOTbI, pa3basneHHoi 1:1. Mocne pacTBOPEHWs! HABECKW PacTBOP NePeHOCAT B
MepHyto konby BMecTUMOocTbio 509 cm3, QONUBAIOT 4O METKM BOAOI U NEPEMELLMBAIOT.

1 cm3 pacTBopa cogepxut 0,001 rxenesa.

PacTteop-choH: 160 r cmecu ans cnnaeneHna NoOMeLWarT B cTakaH BMmecTumocTsio 1000 CM3, cMa4ynBarT
BOZOW U OCTOPOXHO, HeGonbLLMMYK nopuusMu, npunueatoT 700 cm® consiHoit kucrnoTsl, paz6aeneHHoi 1:1.

Mocne pacTBOpeHWs pacTBOP NepeBOAAT B MepHyIo konby BMecTuMocTbio 1000 cm3, gonuealoT 4o mer-
KW BOOOW WM NEpPeEMELLMBALOT.
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5.2.3 lNpoBegeHue aHanMaa

5.2.3.1 [Ona npoBegeHusi aHanusa UCMNob3yoT pacTBop, NPUroTOBNEHHbLIA B COOTBETCTBUMK € 4.2.2.1.

B nonyuyeHHbIX pacTBopax npob, pacTBOpe KOHTPOMBHOrO OMbITa U B pacTBopax AN NOCTPOEHMS rpa-
OYVWPOBOYHOrO rpaduka M3MepslT 3HavyeHue aToMHoW abcopbuuu xenesa npu AnvHe BOMHbI 2483 HM B
nnaMmeHu Bo3gyx-aLeTuneH.

Maccy xenesa B pacTBope npobbl K B pacTBOPE KOHTPOMbHOIO OMbiTa ONPEAEenstT Mo rpagynpoBoY-
HOMY rpadhuKy, KOTOPbIA CTPOAT NpW Kaxkaon cbemke. OQHOBPEMEHHO Yepes BCce CTaguy aHanusa npoBoasiT
KOHTPONbHbIA ONbIT.

5.2.3.2 lNocTpoeHune rpagynpoBo4HOro rpadguka

B wecTb MepHbIX Kond BMecTUMOocTbio 250 cm® npunmeaioT no 50 cm3 pacteopa-thoHa. 3aTem BBOASAT
0; 2,0; 5,0; 10,0; 20,0; 30,0 cm’ cTaHgapTHoro pactsopa, 4to cooTtsertcTeyet 0; 0,002; 0,005; 0,010; 0,020;
0,030 r »xenesa. PacTBopbl 4ONMBAKOT A0 METKM BOAOW, NEPEMELLMBAOT U U3MEPSAIOT 3Ha4yeHne aToMHON ab-
copbuuu xenesa nNpu AnuHe BonHbl 248,3 HM B NNaMeHu BO3QyX-aLeTUneH.

Mo nony4eHHbIM 3Ha4YeHUAM aToMHOW abcopbumn pacTBOPOB M COOTBETCTBYHLLMM UM Maccam Xenesa
CTPOAT rpagypOBOYHbLIA rpadouK.

5.2.4 O6paboTKa pe3ynbraToB

5.2.4.1 MaccoBsyto fonto xenesa (X;) B NpoUgHTaX Bbl4UCNAKT no dopMyne

X, :@.mo, (7)

rae my — macca xenesa B pacTsope Npobbl, HaaeHHas no rpagyMpoBOYHOMY rpaduKy, r;
m, — Macca xere3sa B pacTBOpe KOHTPOMBLHOIO OMbiTa, HaAeHHas Mo rpagynpoBOYHOMY rpaduky, r;
m — HaBecKka KpeMHus, T.

5.2.4.2 [lonyckaemble pacxoXOeHWs pe3ynbTatoB naparnnenbHbiX onpegeneHnn He OONKHbLI NpeBbl-
WaTb 3Ha4YeHWr, NpMBedeHHbIX B Tabnuue 2.

6 TUTpUMETPUUYECKMN M aTOMHO-abCOpPOLUMOHHBIN MeTOAbI onpeaeneHns
Kanbuusa

6.1 TuTpUMeTpUYECKUA MeTOoq,

6.1.1 CywHocTe MeToaa

CylHocTb MeToa OCHOBaHa Ha KOMMMEKCOHOMETPUYECKOM TUTPOBaHUK Kanbuunda. Mewatowue komno-
HEHTbI (Kenes3o, TUTaH U T. [.) MacKMPYKTCS TPUITAHONAMWUHOM M BUHHOW KMCIOTOM UMW OTAENSTCA YPOTPO-
MUHOM.

MeTopg npuMeHsaeTca npu MmaccoBoi gone kansuma ot 0,30 % o 1,90 % B KpeMHuUuW.

6.1.2 PeakTuUBbI U pacTBOpbI

Kanua rugpookuck no FMOCT 24363, 20 %-Hblit pacTeop.

TpwunoH b (komnnekcoH lll, AByHaTpuesasi conb aTuneHguaMuHTeTpaykcycHon kncnotsl) no FOCT 10652,
pacTBOP C MOMSIPHOM KOHLeHTpaumeit 0,05 monb/am3. MonpaBouHbIi K03 ULMEHT AN pacTBOpa C MOMsip-
HOM KOHUeHTpaunen 0,05 Monb/,uM3 TpunoHa ykasaH B 4.1.1.

WHpurokapmuH, 0,25 %-Hblil pacTBOp B 3TUNOBOM cnupTe ¢ Maccoeoi gonen 50 %.

CnupT aTUNOBLIN PeKTUOUKOBaHHLIA TexHUYeckuid no TOCT 18300.

TumondTaneunH.

PriyopeKcoH.

WHpoukaTtopHasa cmeck |; rotoBaT cnegytowmnm obpasom: 0,4 r pnyopekcona, 0,33 r TumondTanenHa u
40 r XNopuCcTOro Kanua CMeLLVMBAKT U pacTUparkT B araToBON CTYIKE.

Mypekcug. MHoukaTopHas cmech |l; roToBAT cnegyowmm obpasom: 1,0 r dnyopekcoHa, 0,4 r Mypekcu-
ga, 40 r xNopuCTOro Kanusi CMellMBaT WU pacTUparT B araToBOW CTYIKE.

Kanuin xnopucteiin no MOCT 4234.

TpwataHonamuH, pacTteop 1:9.

KucnoTta BuHHas no FTOCT 5817, 50 %-Hbli1 pacTeop.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 13/28
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-19014-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69812
https://gostexpert.ru/gost/gost-19014-2024?utm_source=pdf&utm_medium=69812&utm_term=page

rOCT 19014—2024

CTtaHgapTHbIA pacTBOp a30THOKWUCIONO LUMHKA, ¢ MONAPHOW KoHueHTpaunen 0,05 MOJ‘Ib.",EIMS rOTOBSAT B
cooTBeTcTBMK C 4.1.1.

Kucnota asoTHasa no NOCT 4461.

AMMUaK BogHbiA no FTOCT 3760.

AMMOHUI xnopucTelid no MOCT 3773.

YpoTtponuH TexHudecknii no FTOCT 1381, 25 %-Hblt 1 0,5 %-Hblil pacTBOpLI.

6.1.3 MNpoBepeHue aHanusa

[ns npoBeneHWs aHanM3a UCNOMb3YKT PacTBOP, NPUrOTOBMEHHLIA B COOTBETCTBUM C 4.1.2.

13 MepHoi Konbbl BMECTUMOCTEH 250 cm3 oTbupatot 100 cm3 pacTBopa B KOHWYECKYH KOnby BMECTU-
MocTbio 500 cm3, nobaensioT 10 cm3 pacTeopa TpuaTaHonamuHa, 10 cm3 pacTBopa BUHHOI kucrnoTsl. Janee
nobaensT 3—>5 kanene pacTeBopa MHAWIOKApMWHAE U PacTBOP MMOPOOKUCU Kanusa A0 U3MEHEHUS] OKPAaCKU U3
CMHEW B xenTyto, nocne Yyero 4obasnawT ewe n3bbiTOK rmapookucn kanus 3—4 cm®.

K nonyyeHHomy pacteopy pobaenstot 0,1—0,2 r cmecn vHgukatopoB | unm Il v TuTpytoT pactsopom
TpvnoHa b go nepexona oKpacky U3 3eNeHon B (PMONeToBYH C OAHOBPEMEHHBIM ralleHnem ryopecLeHLMK.

OTpeneHve rmapoKCUMOOB Xeneaa, TUTaHa u anoMUHUS OONycKaeTcs NPOBOAUTL cnedytolum obpasom:

U3 MepHoit konBbl BMecTUMocTbi 250 cm® oTbupatoTr 100 cm® pacTBopa B CTakaH BMECTUMOCTbH
100 cm3. 3aTem npunueatoT 5—6 Kanernb a30THOM KUCNOThI M HAarpeBaKT 40 KuneHus. PacTeop HEeWUTpanuayT
aMMuaKkom 40 Havana BbinaZeHus ocagka rugpokcngos. Ocagok pacTBOPAOT COMSHON KMCNOTOM, pasbaBneHx-
Hoi 1:1, npunusaemoin no kannsam. K pacteopy gobaenstoT 0,5 r xnopuctoro ammoHms, npunusatot 10 cm3
pacTBopa ypoTponuHa ¢ maccoBoi gonei 25 %, HarpesBawT B TedeHne 20 MWH ANs KoarynsuuyM ocagka w
hunETPYOT B KOHWYECKYH KOnby BMecTumMocTsio 500 cm3 yepes buneTp «benan neHTa».

Ocapok npoMeiBaoT 5—6 pa3s TennsiM pacTBOpPOM ypoTponuHa ¢ maccosor gonen 0,6 %, cMmbiBaa aTum
pacTBOpPOM CTeHKMW cTakaHa. K unsrparty gobaenawT 3—4 kannu pacTBopa WHOWMIOKapMUHA U fanee onpe-
OeneHne KanbLus NpoBOASAT, KaK yKa3aHo Bbille.

OpHoBpeMeHHO Yepes BCe CTaavuu aHanusa NpoBoasT KOHTPOMbHbIN ONbIT Ha 3arpsi3HEHWE PeakTUBOB.

6.1.4 O6paboTka pe3ynbTaToB

6.1.4.1 Maccoyt gonto kanbuua (X) B npoueHTax BeIMUCASKT No hopmyne

v-K-0,002004-V
m-V,

X =

100, (8)

roe v — obbeM pacTeopa TpunoHa b ¢ MonspHoin koHueHTpaumein 0,05 monb/ame napacxogoBaHHoe Ha
TUTpOBaHUeE KanbLus, cm3;

K — nonpaBo4HbIA KO3 MULNEHT;

0,002004 — maccoBasa KOHUeHTpauusa pacteopa TpunoHa b ¢ monapHon KoHueHTpauwen 0,05 Monb/,u,M3,
Bblpa)KeHHbIA B rpamMmMax KanbLusi;

V — obwumit 06bem pacTBopa, cMS;
M — Macca HaBecKn KpemMHUs, T;
V, — obbem anuKeOTHOI YacT pacTeopa, cm3.

6.1.4.2 [lonyckaemble pacxoxAeHWUs pe3ynbTaToB NapannenbHbiX onpefeneHuin He OOMKHbI MpeBbl-
LWaTb 3HAYEHWUN, yKasaHHbIX B Tabnuue 3.

Tatnuua 3 — [JonyckaeMble pacxoXOeHUs pesynsTaToB napannefbHblX onpeaeneHuia

Honyckaemoe pacxoxaeHve, %

Maccosag gonsa kanbuma, %
npegen NosTopAeMocTu, r npefen BOCNpPoOU3BOAUMOCTU, R
O1 0,30 po 1,00 ekmou. 0,05 0,06
Cs. 1,00 » 1,60 » 0,07 0,12

MeTopn NMPUMEHAT NpK pa3HornmacuAax B OLeHKe KavecTBa KpeMHUA.
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6.2 ATOMHO-a6COPOUMOHHBLIA MEeTOog,

6.2.1 CywHocTb meToaa

CyLlHOCTb METOA4A COCTOWUT B M3MEPEHUN aToMHOM abcopbummn kanbums Npy AnWHe BOMNHbl 422,7 HM B
nnaMeHn 3aKMCb a30Ta-aueTuneH.

MeTopa npumeHsieTca npu MmaccoBoi gone kanbuma ot 0,30 % ao 1,90 % B KpeMHuu.

6.2.2 AnnapaTypa, peakTUBbI U pacTBOpbI

ATOMHO-abCcopBUNOHHBIA CNEKTPOMETP C NNaMeHHbIM aTOMW3aTOPOM.

Jlamna c nonbiM KaTo4oM ONs Kanbuus.

AueTtuneH B BannoHax TexHudeckuin no FOCT 5457.

3akucb a3oTa B BannoHax meguunHCKas.

Kucnota consHasa no MOCT 3118, pacTteop 1:1.

Kanbuwmi yrnekucnoii no NOCT 4530.

Hatpuin yrmekmcnein no FOCT 83.

Hatpuin TeTpabopHokucnbln 10-BoaHbIA no FTOCT 4199, obe3BoxeHHbIR npu 400 °C.

Cwmeck ons cnnaeneHus: CMeLInBaT HATPUIA YIMEKUCNbLIA U HATPWUIA TeTpabopHOKUCLIA B COOTHOLLE-
HuM 6:1 (no macce).

CranpapTtHeiin pacTeop kanbuus: 1,2500 r yrnekncnoro kansums, npegBapuTenbHO BhICYLLEHHOTO Npy
Temnepatype 105 °C 1 oxnaxgeHHOro B 3KCUKaTope, MOMeLLaloT B CTakaH BMecTUMocTeto 400 CM3, cMadu-
BaloT Bogoun, gobasnswoT 30 cm? consiHoi KMCNoTbl, pazbaenenHon 1:1, n1 80—100 cm3 Boabl. [Mocne pacteo-
pPEHMA HABECKN pacTBOP MepeHOCHAT B MepHy Konby BMecTuMocTbio 500 cM3, [onuBaloT BOAOW A0 METKU U
nepemMeLLMBaloT.

1 cm® pacTBopa copepsxut 0,001 r kKanbUWs.

PacTtBop-doH: 160 r cMecn gna cnnaeneHus NnoMeLlarwT B cTakaH BmecTUMocTeio 1000 cM3, cMauuBaloT
BOJOI U OCTOPOXHO, HEGOMBLLUMMU NOPUUSMM, NpunuBatT 700 cM3 consiHOM KMCMoTbl, pasbaBneHHo 1:1.

Mocne pacTBOpeHNsi pacTBOP NepeBoAsT B MepHyto konby BMecTumocTbio 1000 cM3, gonuealoT 4o MeT-
K BOAOW W NepemMeLlnBatoT.

6.2.3 lNpoBegeHWe aHanuaa

6.2.3.1 [nsa npoBedeHUs aHanuaa UCnonb3yT pacTBop, NPUIroTOBMEHHLIW B cOOTBETCTBUM € 4.2.2.1 1
pasbaenatT ero B 10 pas.

WamepsaoT 3HayeHne aToMHoM abcopbuum B pacTBopax npobbl, pacTBOpe KOHTPOMNLHOrMO OMbiTa U B
pacTBopax Ans NOCTPOEHWS FPadyMpOBOYHOrO rpadhuka Nnpy AnuHe BonHbl 4227 HM B NNamMeHu 3aK1UCk asoTa-
aueTuneH. Maccy kaneuusa B pacTBope Npobbl 1 B pacTBOpE KOHTPOINbHOIO OMbiTa ONpenessiioT no rpagympo-
BOYHOMY rpadiuKy, KOTOPbIA CTPOAT NPU Kax 40N CbEMKE.

OaHoBpeMeHHO Yepes Bce CTaAuu aHanuaa NpoBoaaT KOHTPOMbHLIA OMbIT.

6.2.3.2 lNocTpoeHue rpagynpoBoYHOro rpaduka

B LWecTb MepHbIX konb BMecTUMocTbio 250 cm3 npunueaioT no 50 cm2 pacTBopa-choHa. 3ateM BRoasT 0;
0,2;0,5;1,0;2,0; 3,0 cm3 cTaHgapTHOro pacTteopa, uto cootBetcTByeT 0; 0,0002; 0,0005; 0,001; 0,002; 0,003 r
Kanbuus.

PacTeopbl OONMBaOT BOAOW A0 METKM, NMepemellnBalnT U U3MepsaT 3HavyeHMe aToMHoW abcopbuum
Kanbuus Npv gnmMHe BonHbl 422,7 HM B NNaMeHM 3aK1cb a3oTa-aLeTUeH.

Mo nony4YeHHbIM 3HA4YeHWsIM aToMHOW abcopbunst U COOTBETCTBYIOLLMM MM Maccam KanbUWsi CTPOST
rpagynpoBOYHbIA rpaduk.

6.2.4 O6paboTKa pe3ynbLTaToB

6.2.4.1 Maccosyro 0onio kanbuua (X;) B MpoLeHTax BbIMUCTAIOT Mo hopmyre

my—ms,)-10
)(1 = & 100, (9)
m
roe m1 — MaccCa Kanbunma B pactBope I'Ip06bl, Hal?l,D,EHHaﬂ no rpagynpoBo4YHOMY rpachKy, r,

ms, — Macca Kanbunda B pacTBOPE KOHTPOIIbHOrO OnbITa, HaWgeHHas no rpagyvpoBo4dyHoMy rpacbmcy, I
10 — BenunuuHa, YHUTbIBakOLWas pa3683ﬂ9HMe pacTeopa,

m — HaBecKa HaBecku npobsl, T.
6.2.4.2 [onyckaemble pacxoXOeHwWs pesynbTaToB napannenbHbIX onpeseneHWid He OOSDKHbI MpeBbl-
WaTk 3Ha4YeHUn, ykazaHHblx B Tabnmue 3.
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7 ®oTOMETPUYECKUA N aTOMHO-abCOPOLMOHHLIM MeTOoAbI onpeaeneHns TUTaHa

7.1 ®oToMeTpUYECKUN MeTofq

7.1.1 CywHocTb MeToaa

CyLwHOCTbL METO4A COCTOMT B 0Opa3oBaHWK XKENMTOro KOMMEKca TUTaHa ¢ AMaHTUNUPUIIMETAHOM B CEp-
HOKWCINOW cpede N N3MEPEHUM ONTUYECKOW NMNOTHOCTW pacTBOpa Npw AfMHE BOMHbl 385 HM.

MewwarwLee BNUAHWE TPEXBAINEHTHOIO Xenesa yCTPaHsaeTca BOCCTAHOBMNEHWEM ero ackopbuHOBOWM KNe-
NOTON B NPUCYTCTBMW KaTanuaatopa — CEepPHOKWUCNOW Meau.

MeTog npumeHsaeTca npu maccoeoit gone ot 0,10 % go 0,40 % B KpeMHUW.

7.1.2 AnnapaTtypa, peakTUBbl U pacTBOpPbLI

POTO3NEKTPOKONIOPUMETP UM CNEKTPOMOTOMETP.

PUNLTP «CUMHAA NeHTa» No HOPMAaTUBHO-TEXHUYECKOW AOKYMEHTaLUN N3roTOBUTENS.

OuanTunupunmetaH, 5 %-Hoii B pacteope 1M consiHOW KMCNOThI.

AckopbuHoBasi KNCNOTa, CBEXENPUroToBneHHas, 2 %-HblA pacTsop.

Megb cepHokucnaa no MOCT 4165, 5 %-Hbli pacTeop.

Kanuin nupocepHokucnblid no FOCT 7172.

Kucnota cepHas no FOCT 4204, pacteopsl 1:1, 1:2, 1:19.

Kucnota consanana no NOCT 3118, pacteop 1:1.

TwuTaHa OBYOKUCh.

TuTan metannudecknin no MOCT 19807.

CTaHgapTHbIA pacTBOp TUTaHa.

Pacteop A rotoeaT cnegytowmm obpasom: 0,1670 r npokaneHHoi npu 600—700 °C gByokucK TuTaHa
cnnaenaT npyu 900—950 °C ¢ ABagUATMKPATHLIM KONMYECTBOM NMUPOCEPHOKMUCNOro Kanusa. MNnae Beilenayu-
BaKOT npu Harpeeanun 100 cm? CEepHOWM KUCnoThbl, pazbasneHHon 1:1, 1 NnepeBogAT pacTBOp B MEPHYH Konby
BMecTuMoCTbio 1000 cm3. 3atem npunueatot 100 cM® cepHol kncnoTsl, pasbaeneHHon 1:1, fonuBaloT [0
MeTKM Bofoi U nepemelumsatoT unu 0,1000 r MeTarnnmMyeckoro TUTaHa pacTBopsitoT B 15 cM3 cepHOi KUCHOTHI,
pasbaBneHHoM 1:2, Nocne pacTBOPEHWUs OKUCMAKT a30THOM KMCNoToi, aobaenaeMoil no kannsm. PacTeop
BbINapUBalOT 0 NapOB CEPHOro aHrMapuaa, pacTBOpAIT B Bofe, AobasnsioT 100 cm3 pacTBopa CepHoi Knc-
notbl 1:1, nepeHocAT B MepHyk konby BMecTumocTbio 1000 cm3, cogepxalyo 100 cm? pacTBopa CepHoii
KucnoTel, pazbaBneHHon 1:1, gonveBakwT 4O METKM BOAOW W nepemelmsatoT. 1 cm3 pacTBopa A cogepxuT
0,1 Mr TuTaHa.

PactBop b rotoBAT nepen npMMeHeHUEM cneayrLwmumM obpasom:

25 cm3 pacTBopa A MoMeLaT B MepHyto Konby BMecTUuMocTbio 250 cm3 u JONMBaKT 00 METKU CEPHOMN
kucnoTol, pasbaeneHHoi 1:19. 1 cm3 pactBopa B copepxut 0,01 Mr TUTaHa.

7.1.3 lNpoBeaeHue aHanuaa

7.1.3.1 Ons npoBegeHUsa aHann3a UCnomnb3ykT pacTBop, NPUIOTOBMNEHHBIA B COOTBETCTBUM € 4.1.2.

Ecnu ncxogHelin pactBop NOonyyuncs MyTHbIM, HYacTb €ro OTPUNLTPOBLIBAIOT Yepes PUnbTp «CUHARA NeH-
Ta» B CYyXY0 KOHUYECKYH konby, oTbpackiBad nepBbie Nopuun dunsrpara.

B 3aBMCMMOCTM OT MAcCoOBOW Jonn rTaHa otouparT 5—10 cm3 cunbTpaTa (ecnv pacTeop npo3pad-
HbIA, OTBMPAIOT aNMKBOTHYK YacTb HEMOCPEACTBEHHO M3 MepHoN Konbbl BMecTUMOCTh 250 cm?) B Mep-
Hyto konby BMecTuMocTbio 100 cm3, pasbasnstoT Boaoit 4o 50 cm3, 3aTem NpMNMBaIOT NpW NepeMeLLnBaHUK
15 cm3 CepHOW KucnoThl, pasbasnenHon 1:1, 5 cm? pacTBopa ackopbuMHOBOW KMCNOThLI, ABE Kannw pacTeopa
CEepPHOKUCNOWN Mean M OXNaXKaakT A0 KOMHAaTHOW Temnepatypel. Hepe3 3—4 muH npunueaioT 10 cm?® pacTBopa
OWaHTUNMpUIIMEeTaHa, JONMBaKT A0 METKW BoOoW U nepemMewwnsaloT. Hepea 30 MMH M3MEpPSIOT ONTUYECKYHD
NAOTHOCTL pacTBopa Ha POTOANEKTPOKONOpUMETPE UNu cnekTpodoToMeTpe, YYUThIBas, YTO MaKCUMYM cBe-
TOMOMMOLEeHWUs1 pacTBOPOB COOTBETCTBYET ANUHe BorHbl 385 HM. PacTBopoM cpaBHEHUSA CMY>KUT Boda.

OpHoBpeMeHHO Yepes Bce CTaAuu aHannaa NpoBoAAT KOHTPOMbHBIA OMbIT HA 3arpsi3HEHWE peakTUBOB.

Mo 3Ha4YeHuo ONTUHECKOW NAOTHOCTM UCMbLITYEMOro pacTBopa C Y4ETOM KOHTPOSBHOrO onbiTa onpege-
NAKT Maccy TUTaHa no rpagyupoBOYHOMY rpagoumky.

7.1.3.2 TlocTpoeHune rpagyMpoBOYHOro rpadumka

B cemMb MepHbIXx kon® BMecTMMoCTkO no 100 em3 npunueatot 0; 1,0; 2,0; 4,0; 6,0; 8,0; 12,0 cm3 cTan-
OapTHoto pacTeopa b, uto cooteeTcTryeT 0; 0,01; 0,02; 0,04; 0.06; 0,08; 0,12 mr TuTaHa. JobaenswT no 2 cm3
CONAHON KMCNoThl, pazbaeneHHon 1:1, pasbaenawT Bogon go 50 CM3, 3aTeM BO BCe Konbbl NpUNMBAaKOT Mo
10 cm3 CEepPHOW KUCNoThl, pa3dbaBneHHoOW 1:2, 1 nanee aHanu3 NpoBOAAT, B cooTBeTcTBMM ¢ 7.1.3.1.

PactBopoM cpaBHeHWs1 CNYXUT pacTBOp, B KOTOPbLIA TUTaH He gobasnsncs.
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Mo nony4YeHHbIM 3Ha4YEeHUsAM ONTUYECKUX MIMOTHOCTEN U M3BECTHLIM MaccaMm TMTaHa B pacTBopax CTPoAT
rpagyvpoBOYHbIM rpaduK.

7.1.4 O6paboTka pe3ynLTaToR

7.1.4.1 MaccoByto gonto okcnga tutaHa (X), B npoLeHTax BbIMMCNAKT Mo dpopmyne

_ m-V-100 (10)
my -V4-1000°
rae m — mMacca TuTaHa, HalgeHHas Mo rpagyMpoBOYHOMY rpadouKy, Mr;
V — o6bem 1cxogHoro pacteopa, cmo;
m, — Macca HaBeCKW KpeMHW4, T;
3

V; — obbem anukeoTHOW YacTu pacTBopa, cM®.

7.1.4.2 [onyckaemble pacxoXOeHWs pesynbTaToB napannenbHbiX onpeseneHid He OOSDKHbI MpeBbl-
WaTh 3Ha4YeHUn, yKka3aHHbix B Tabnuue 4.

Tabnuya 4 -— [JonyckaeMble pacxoxAeHWA pe3ynsTaTtoBR napannenbHbix onpegeneHni

Honyckaemoe pacxoxaeHue, %

Maccosaa gona TutaHa, %
npegen rnosTopaAeMocTH, r npegen BocnpoussoguMocTu, R

Ot 0,10 pmo 0,40 BrmOM. 0,02 0,03

MeTogn MCNONb3YKT NPKU pasHOrmacnAax B OLeHKe Ka4eCTBa KpeMHUA.

7.2 ATOMHO-aGCcopOLUMOHHBLIA MeTO4

7.2.1 CywHocTb MeToga

CylHoCcTb MeTo4a COCTOMT B U3MEePEeHUW aToOMHON abcopbumnn TUTaHa nNpu OnvHe BonHbl 3654 HM B
nfaMeHu 3aKMCb asoTa-aueTUreH.

MeTon npumeHsaeTcs npu maccoson gone o1 0,10 % o 0,40 % B KpeMHUN.

7.2.2 AnnapaTtypa, peakTUBbI U pacTBOpPbI

ATOMHO-abCcopBUVOHHBINA CNEKTPOOTOMETP C NNAMEHHLIM aTOMU3aTOPOM.

Jlamna ¢ nonbiM KaToOOM ONs TUTaHa.

AueTtuneH B 6annoHax texHmyeckuin no MOCT 5457.

3akuch a3oTa B bannoHax MeguLMHCKas.

Kucnota consHasa no MOCT 3116, pacteop 1:1.

Hatpuin yrnekmcneia no FOCT 83.

Hatpuin TeTpabopHokucnbln 10-BoaHbIi no FTOCT 4199, obe3poxkeHHbIR npu 400 °C.

Cwmecb Ana cnnasneHns: CMeLIMBaloT HATPUI YIMEeKUCnbIA U HaTpUiA TeTPabopHOKMCIbIM B COOTHOLUE-
HuM 6:1 (no macce).

Tutan metannuyeckuin no FOCT 19807.

CTaHgapTHbIit pacTBop TuTaHa: 0,5000 r TUTaHa NOMELL AT B cTakaH BMecTUMOocTbio 400 cm3, HeBonb-
WKUMK nopumsammn gobaenawTt 50 cm3 consiHow KMCNoTbl, pasbaeneHHon 1:1. PacTBop HarpeBawT A0 MOMHOro
pacTBOpeHWs TTaHa. Mocrne oxNaXaeHWs pacTBOp NepPeHOCAT B MEpHYK konby BMecTuMocTbio 500 cm? co-
gepxawyto 100 cm® consiHom KMCNOThbI, pa3baBneHHon 1:1, gONMBAKOT 40 METKM BOLOM M NEepeMeLLMBalOT.

1 cm® pactBopa cogepxut 0,001 r TuTaHa.

PacTteop-thoH: 160 r cMecu 4ns cinaeneHns NOMeLL AT B CTakaH BMecTuMocTeio 1000 cm3, cmauusatoT
BOJO 1 OCTOPOXHO, HEGONMBLLUMMU NopUUSMM, npunuBateT 700 cm3 consiHO KMcnoTkl, pasbaBneHHoi 1:1.

Mocne pacTBopeHNs pacTBOP NepeBoaAaT B MepHyto konby BMmecTumocTbio 1000 cM3, gonusaloT 4o MeT-
KW BOOOW W NMepemeLLnBaoT.

7.2.3 lMNMpoBeneHue aHanuaa

7.2.3.1 [Onga npoBefeHnsa aHanua3a UCnonb3yT pacTeop, NPUTOTOBIEHHLIA B COOTBETCTBUMM C 4.2.2.1.

B nony4eHHbIX pacTBopax npob, pacTBOpe KOHTPOMBHOO OMbITa U B pacTBoOpax Af1s NOCTPOeHWS rpagy-
MPOBOYHOrO rpadmka U3MepsIoT 3HaYeHne aToMHol abcopBbuum TUTaHa Npu ANMHe BoNHbl 365,4 HM B nname-
HW 3aKUCb a30Ta-aueTureH.
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Maccy TvTaHa B pacTBope npobbl 1 B pacTBOPE KOHTPOSbLHOMO OMbiTa ONpedensoT no rpagynpoBoy-
HOMY rpaduKy, KOTOpPbIA CTPOAT NMpU Kaxaown cbemke. OQHOBpPEMEHHO Yepes BCe CTaduWn aHanvsa npoBoasAT
KOHTPOMEHbIW OMbIT.

7.2.3.2 TocTpoeHne rpagyvpoBoYHOro rpaduka

B wecTb MepHbIX konb BMecTUuMocTbio 250 cm3 npunueatoT no 50 cmd pacTtBopa-choHa. 3atem BeogaT 0;
2,0; 4,0; 6,0; 8,0; 10,0 cm cTtaHgapTHOro pacteopa, 4to cooteetcteyeT 0; 0.002; 0,004; 0,006; 0,008; 0,010 r
TuTaHa. PacTBopbl AONMBAKT BOAOW A0 METKW, NepemMellMBatoT U U3MepsIoT 3HadeHrne atomHol abcopbunm
TUTaHa Npu AnvHe BonHbl 365,4 HM B NNaMeHW 3aK1cb a3oTa-aueTUreH.

Mo nony4YyeHHbIM 3HAYeHUAM aToMHO abcopbuuu U COOTBETCTBYIOLLMM UM MaccaM TUTaHa CTPOAT rpa-
OYWPOBOYHLINA rpaduk.

7.2.4 O6paboTka pe3ynLTaToB

7.2.4.1 Maccosyto gono titaHa (X,), B npoueHTax Bbl4NCRAoT no dopmyne:

x,=21—T2 490, (11)
m

rae m; — Macca TWTaHa B pacTBope npobbl, HalgeHHas No rpaayMpoBOYHOMY rpacbuky, r;
m, — Macca TUTaHa B pacTBOPE KOHTPONBLHOTO OMNbITa, HaliAeHHas No rpagyMpoOBOYHOMY rpaduky, T;
m — Macca HaBecKuW nNpobbl, T.

7.2.4.2 [lonyckaemble pacxoxaeHWUs pesynbTaToB napannenbHbiX onpefeneHWin He OOMKHbI MpeBbl-
lWaThk 3HAa4YeHW, yKasaHHbix B Tabnuue 4.

8 MeTtopn peHTreHdnyopecueHTHOro aHanM3a MaccoBLIX A0NeNn xeneaa,
anwoMuUHuA, Kanbuusa, occopa, mapraHua, TUTaHa, Xxpoma, Meaun, HUKens,
BaHagunA

8.1 CywHocTb MeToAa

MeTon ocHOBaH Ha 3aBUCUMOCTU MHTEHCUBHOCTU aHanMTUYeCcKuX NUHUN XapakTepncTu4eCKoro peHTre-
HOBCKOTIO CrneKTpa OT MacCCOBbIX aonen onpegensaemMblX KOMMNOHEHTOB B npoGe. BosGym,ﬂ,aemoe nepBUYHBbIM
PEHTreHOBCKMM M3nydYeHnem XapakTepunctu4eckoe manydeHue arieMeHTOB B npoﬁe pa3naraeTcd B CNeKTp C
nocnegyrwowmm naMmepeHuemMm aHarimTM4eCcKuX CUrHarioe U onpeneneHnemMm MaccoBbIX nonern KOMMNOHEHTOB C
MNOMOLbLK TPaayUPOBOYHbIX XapakTepUuCcTHUK.

,D,MarlaSOHbl M3Mep9HMPI MacCOoBbIX JOMNen onpegendemMblX KOMMNOHEHTOB NpuBeOeHbl B Taﬁnwu,e 5.

Tabnuua 5— [QuanazoHbl U3MEPEHUA MACCOBbLIX AONEW KOMMOHEHTOB

HavmeHoBaHWe onpenensemoro KOMNoHeHTa [nanasoH uamepeHuii, maccoeas gons, %
Keneao 070,20 p£o0999 BKOKOM.
ANOMUHUIA 010,05 po0,71  BKNHOM.
Kaneuwnin O710,0054 go 2,27  BKNKOM.
docdop OT1 0,0020 go 0,0043 Bkniou.
TwutaH 070,033 go 0,10 BknHOM.

8.2 CpepgcTBa M3aMepeHU M BCrioMoraTenbHble yCTPOWCTBa

PeHTreHodnyopecueHTHbIA CNeKTpOMeTP.

Mpecc rugpaenmMyecknuii ¢ MakcumanbHelM gasneHvem 10 T.
AproH-meTaHoeas cMmechk (06bemHble gonn — 90 % aprona, 10 % meTtaHa).
BopHasa kucnota mapku b no FTOCT 18704.

Mpecc rugpaBnUYecknin Ha MUHUManobHoe JaBneHue 5 T.

BopHasa kucnota no FOCT 18704.

Cwuto nabopatopHoe ¢ cetkor Ne 0125.
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CTaHﬂapTHble 06pa3L|bI COCTaBa KpeMHWA C atTTeCToOBaHHbIMW 3HA4YE€HWUAMKU MaCCOBbIX nonen onpege-
NAeMbIX KOMMNOHEeHTOB.

MpumeyaHus

1 [onyckaeTcs MCronb3oBaHVe OPYrUx CPEACTB U3MEPEHW YTBEDPXKOEHHBLIX TUMOB U BCMOMOraTensHoro obopy-
OOBaHUSA, C METPONOTMYECKMMU U TEXHUYECKUMWU XapakTEPUCTUKaMK HE XyXXe ykazaHHbiX. [JonyckaeTca ucnons3oBaHve
peakTMBOB aHanoru4yHon unmn Gonee BbICOKOW KBanungukaumm.

Cpencrtea namepeHnin 4OMmKHbI BbiTh MOBEPEHbLI B YCTAHOBNEHHOM NOpSAOKe.

8.2.1 TpeboBaHWA K YCNOBUAM U3MePEHUIA

[Mpyn BLINOMHEHWU W3MEPEHWUN, PYKOBOACTBOBATLCH TEXHWYECKOW AOKyMEeHTalWen Mno 3Kcnnyarayuu
CMNEKTPOMETPAa PEHTIEHOBCKOIO.

8.2.2 OTt6op n nogrotoBKy nNpob k aHanM3y NpoBOAAT B COOTBETCTBUK C 3.2.

8.2.3 MopgroToBKa cnekTpomeTpa K paboTte

Vccnegyembiin obpasel, NoAroTaBnyMBaOT aHanorMvyHo crtaHgapTHoMy obpasuy, nomMelawT B cneum-
arnbHY KacceTy 1 yCTaHaBNMBalOT B KACCETOOOMEHHWK Ha PEHTTEHOBCKOM CrieKTpoMeTpe. [Ins rpagynpoBKu
MCMNOMb3YyHT CTaH4apTHble 00pasLbl cocTaBa KpeMHWA, aTTecToBaHHble B cooTeBeTcTBuM ¢ [OCT 8.315. Co-
JepKaHue onpegensemMoro KOMnoHeHTa B obpasuax ans rpagyvMpoBKW AOMMKHO OXBaTbiBaTb BEChb AMana3oH
namepeHunin. Konvyecteo rpagyvpoBOYHbIX 06pa3uoB OOMKHO ObiTb HE MeHee Tpex (B T. 4. aTTEeCTOBaHHbIE
3Ha4YeHWs1 MAcCOBOW JOMNN KOMMOHEHTA AO0IMKHbI COOTBETCTBOBATbL HUXHEN rpaHule ananas3oHa MaMepeHunn,
cepedunHe OManasoHa M BepxXHeW rpaHuue auvanasoHa). [oToBAT no ogHOW Tabnetke kaxporo obpasua ans
rpagyvpoBKu.

CraHpapTHbI 0Bpasel nponyckalT Yyepes cuTo ¢ ceTkoi Ne 0125 n 3anpeccoBbiBakOT B TabneTKky Ha
noanoxKe n3 OOPHOW KUCMNOTLI Ha Npecce NPy 4aBMNeHUW He MeHee 5 T.

8.2.4 YctaHoBneHue rpagyMpoBO4YHOW XapaKTepPUCTUKKU

YcTaHOBNEHWE rpagyMpOBOYHON XapakTePUCTUKKN OCYLLECTBNAT B COOTBETCTBUN C HOPMATUBHO-TEXHU-
YeCKON OOKYMeHTauMen no akcnnyartauun npubopa.

[padyWpoBOYHYO XapaKTepuUCTMKy YCTaHaBMMBaKT C WMCMoMb3oBaHWeM 06pa3uoB Ans rpagyvpoBKM.
[ns aToro MaMepsoT U PErMCTPUPYIOT MHTEHCUBHOCTD aHANMTUYECKUX NTMHWIA 00pa3L0oB rpadynpoBKN.

C nomoLblo nporpaMMHOro obecneveHus K Npubopy ANnd Kaxgoro KOMMOHeHTa CTPOAT rpagynpoBoY-
HbIW rpaduK, BblpaxaLwMi 3aBUCUMOCTb MIHTEHCHBHOCTM aHaNMTUYECKUX NMUHUIA XapakTepuUCTUYECKOrO PeHT-
reHOBCKOIO CNeKkTpa OT MacCOBOW A0NM KOMMOHEeHTa B npoueHTax. [pagyvMpoBOYHbIA rpaduK OOMKEH BbiTh
MUHENHbIM.

8.3 MopAnoK BbINONHEHUA U3MEpPEHUI

MpoOy, NOAroTOBNEHHYIO cornacHo 3.2, noMeLlaloT B CneLMarnbHyo KacCeTy M yCTaHaBMMBaloT B kacce-
TOOBMEHHWK HAa PEHTTEHOBCKOM CMEKTPOMETPE.

[na namepeHus MaccoBOW 40NN KOMMOHEHTOB WMCMOMb3YKT MMHUKM BTOPUYHOIO PEHTIEHOBCKOrO Crek-
Tpa 1 n 2 nopsagka Fe Ka, Al Ka, Ca Ka, P Ka, Ti Ka. MamepsalT MHTEHCMBHOCTL BTOPUYHOTO PEHTIEHOBCKO-
ro M3nyyYeHus, Bo3byKaaemoro nepBuYHbIM U3NyYeHUEM PEHTIEHOBCKOW TPYOKM M MCMycKaemoro atomammu
KOMMOHEHTOB Ha COOTBETCTBYHOLUUX KaXXA0MY KOMMOHEHTY AMMHaXxX BOMH. [porpaMMHbIA KOMINIEKC B peXxume
«aHanua» BbIYWCIIAET COAepXaHvWe onpegensemMblXx KOMNOHEHTOB B aHanuavMpyembix obpasuax. MaccoBkie
40NN onpeaenseMbiXx KOMNOHEHTOBR PacCYMTLIBAKOTCH aBTOMATUYECKW. Pe3ynbTaThl BLIBOAATCS HA 3KpaH KOM-
neloTepa.

8.4 O6paboTka pe3ynLTaTOB UIMEPEHUNA

8.4.1 Pesynbrat eQUHWYHOTO aHanM3a — MaCcCOBY L0 ONpeaensemMoro KomnoHeHTa (X, %) HaxoosaT
no rpagyWpOBOYHON 3aBUCMMOCTM C MOMOLLbI0 MporpamMHoro obecneyeHnsi cnekTpomMeTpa.

8.4.2 3a pe3ynsTaT N3MEpeHWii MacCoBOIA JOMNM ONpeaensieMoro KOMNoHeHTa B npobe (X, %) npuHumMa-
0T cpeaHee apuMeTNYecKoe 3HaueHne pesynsTaToB ABYX napannenbHbix onpeaenexuin X, u X,, nonyyex-
HbIX B YCIOBUSAX MOBTOPAEMOCTHN

> X1 + X2
X=rl=, (12)
A58 KOTOPbIX BbIMOJTHAETCA cnegywuiee ycnosue
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1X; = X,| £0,01 - r, - X, (13)

rAe ry;, — OTHOCUTENbHOEe 3Ha4YeHue npeaena noBTOPAEMOCTH ANA ABYX Pe3ynsTaTtos napanienbHbIX onpe-
nenenun, %, npuBeaeHHbIX B Tabnuue 7.

8.4.3 KoHTponb BHYTpUNaGopaTopHOi NPeuu3uoHHOCTU OCYLLECTBNAT MyTEM CpaBHEHWS Pe3ynbTaToB
M3MEpPEHW MacCcoBOW OOMW ONpedenaAeMoro KOMMNoOHeHTa B Npobe KpemHus, NMonyyeHHbIX B YCIOBUSIX BHY-
TpunabGopaTopHO NpeLn3MoHHOCTU. PacxoxaeHe Mexay peaynsTaTtaMmv U3MepeHM il He AOMKHO NpeBbiuaTh
npegena BHyTpunabopaTopHOM NPeLn3MoHHOCTH

X1 = X5l S Rpy ryy " X - 0,01, (14)

roe Xy, X, — pesynbTaTbl M3MEpPeHUiA MaccoBOM 40NN ONpeaenseMoro KOMNoHeHTa B npobe, nony4eHHbIe
B YCMNOBUSIX BHYTpunabopaTopHOi NpeLn3moHHoCTH, %;

Rp oy — OTHOCMTENbHOE 3Ha4YeHue npefena BHYTPMNabopaToOpHOM MPELM3NOHHOCTM AnA  ABYX
pe3ynbTaToB M3MepeHun, %, NpuBeAeHHbIX B Tabnuue 7.

Tabnuuya 7 — [uanasoH U3MepPeHWi, 3Ha4eHUa NpegenoB NOBTOPSEMOCTH U NPeaenos BOCNPOU3BOAMMOCTM NPU J0-
BepuTeneHon BepoaTtHocTy P = 0,95

Mpepen nosTopAaemMocTn
(OTHOCHTENBHOE 3HAUSHNE [Npeaen BoCnpov3BoAMMOCTH (OTHOCUTENBHOE
[uranasoH naMepeHuid, MaccoBas dons |  AoMyckaemoro pacxoXaeHws ans AHOHEHNE AORYERSEMORD PACKOMTIORMA AR ARy
aBYX pe3yﬂbTaTOB ﬂapaﬂﬂeﬂbeFK peeyanaTOB HnaMmepeHnin, I'IOJ'Iy'-IeHHbIX B yCJ'IDBVIFIK
onpepeneHuii), r,. . BOCIMPOU3BOAMMOCTH), Rﬂ.o‘m

Keneso

01 0,20 go 9,99 BKnou. 4 8

AMNOMUHWIA

Ot 0,05 go 0,30 Bkniou. 64 66

Cg. 0,30 oo 0,71 kntoy. 6 8
Kanbuwni

OT1 0,0054 go 0,01 BKkntOu. 25 28

Cs. 0,01 go 0,20 sknitoM. 8 11

Cs.. 0,20 go 2,27 BKntou. 4 6

TutaH

070,033 oo 0,10 BKntOu. 1 14
Pocdop

O71 0,0020 go 0,004 3 Bkniou. 28 30

9 MeTton aTOMHO-3MUCCUOHHOW CNEKTPOMETPUUN C UHAYKTUBHO CBA3aHHON
nrasMon onpeaerieHUs cogepXKaHUA Xxenesa, antOMUHUA, KanbLUWA, TUTaHa,
docopa, mapraHuya, xpoma, BaHagus, Meau, ULMPKOHUSA

9.1 CywHocTbL MeToAa

M3mMepeHnsa MaccoBbIX AONEN Xeneaa, antoMUHKA, Kanblusa, TuTaHa, gocdopa, mapraHua, Xxpoma, Ba-
Hagusa, Megu, UMPKOHUS BBIMOMHAKT METOA0M ONTMYECKON aTOMHO-3MWCCUOHHON CMEKTPOMETPUM C UHAOYK-
TUBHO CBSI3aHHOW Nna3mMon.
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MeToq ocHOBaH Ha pasnoxeHun npobbl, BO3OYXOEHWW aTOMOB XMOKOW Npobbl B aproHOBOW nnasme,
pasnoxXeHUn B ONTUYECKON CUCTEME M3NYYEHNS B CNEKTP W NOCNeayrLWeM N3MEPEHUA MHTEHCUBHOCTW NINHWUIA
onpefensaembiX anemeHToB (Tabnuua 8).

Tabnuuya 8 — [AnuHa BOMHbI ONPeaenaeMblX 3eMeHTOB

OnpegenseMblii aneMeHT [nvHa BOMHLI, HM
eneao 259,933
ANOMUHUA 308,215
Kanbumi 396,847
TutaH 336,121
Pocop 178,221
Mapraney 259,372
Xpom 205,560
Banapguia 292,464
Menb 324,752
LinpkoHui 343,823

[nanasoHbl K3MepeHNId MacCcoBbIX JoMnen onpeaensaemMblX KOMMNOHEHTOB NMPUBEOEHbI B Tabnuue 9.

Tabnuua 9 — [OduanasoHbl M3aMepeHWii MaccoBbIX JoNer onpeaensemMbix KOMMIOHEHTOB

HaumeHosaHue [dnanasoH namepeHnin Maccosomn
onpeaensemMoro KOMnoHeHTa nonu, %

Keneso 010,15 ao 1,2 BKIOY.
Kanbuui 070,006 po 1,0 BKMtOU.
ATNOMUHKA O10,01 ao 1,0 BKMHOY.
Twutan Ot 0,02 go 0,06 Bkntoy.
doccop 070,001 po 0,005 skniou.
MapraHey Ot 0,002 go 0,02 skntou.
Xpom OT10,0009 pgo 0,003 Bkniou.
Banaguin Ot 0,003 ao 0,02 skntou.
Megb Ot 0,001 oo 0,003 Bknou.
LiMpkoHWI 010,002 pgo 0,03 Bkntou.

9.2 CpeacTBa M3MepeHUi, BCnomoraTenbHble YCTPOWCTBa, MaTepUanbl, peakTUBhI

JonyckaeTca NnpMMeHeHne ApyrMx CpeacTB M3MepeHui, 00opygoBaHMa 1 matepuanoB ¢ MeTponornye-
CKUMWN N TEXHUYECKUMW XapaKTEPUCTUKAMKU HE XYXe YKa3aHHbIX.

OnTUYEeCcKUA aTOMHO-3MWCCHMOHHbLIA CNEKTPOMETP C WHOYKTMBHO CBA3aHHOW nnaamoi. [Npu ncnonb3o-
BaHWW yCKOpeHHoro cnocoba pasnoxeHus kpeMHus no 9.6.1, cnekTpoMeTp omkeH BbiTe cHabxeH cucteMon
pacnbineHns 1 nogaqun npobbl B Nna3mMy, yCTOMYMBOW K BO3AENCTBUIO (DTOPUCTOBOAOPOAHON KACNOThI.

Becbl nabopaTtopHble 2-ro Knacca TouHocTi no FOCT 24104.

Kon6bl MepHble MoNMNponMIeHoBbLIe BMeCTUMOCTBI0 50 cm3, qonyckaemas norpelHocTb 0T HOMUHAMb-
HOW BMECTMMOCTM COOTBETCTBYOLWas 2-y knaccy TodHocTu no MOCT 1770.

Yawkun cTeknoyrnepogHsie nz mapku CY-2000, BMecTUMOCTEIO He MeHee 50 cmS.

MwukpoBonHoBasi cuctema Ans npobonoaroToBku.
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Mpunbop ANA OYUCTKM KOHUEHTPUPOBAHHBIX KACIOT.

AproH razoobpa3sHbii BelCokor YyucToThl no FTOCT 10157,

Kucnota as3oTHas KOHUEHTpUpoBaHHasda, oc.4. no MOCT 11125.

KucnoTta dhTOpMCTOBOAOPOAHAA KOHLEHTPUPOBRAaHHas, x.4. no NTOCT 10484.

Kucnota xnopuctoogopogHaa no MOCT 3118, pazbaeneHHas 1:1.

AmomuHni mapkn A995 no FOCT 11069.

YKeneso kapboHunbHoe no MTOCT 13610.

Kanbuwmia yrnekvcnelid no FOCT 4530.

TuTaH metannuueckuii no MOCT 19807.

CtangapTHble obpasubl cocTaBa pacTBOPOB MOHOB ernesa, antoMUHUA, Kanbuusa, TutaHa, docdopa,
MapraHua, Xxpoma, BaHagus, Meau, LMPKOHMS ¢ aTTECTOBAHHBIMU 3HAYEHMSAMW MacCOBOM KOHLEHTpaLnmn KoM-
MOHEHTOB 1 Mr/CM®, MOrpeLIHOCTLI0 aTTeCTOBaHHOIO 3HadveHus He Gonee 1 % Npu AOBEPUTENLHON BEPOSIT-
HocTtu P = 0,95.

[lonyckaeTcs NpUroTOBNEHWe CTaHAapTHOMO pacTBOpa anioMUHUS C KOHUeHTpauwei 1 mr/icm® na anio-
MUHKA Mapkn A995 no MOCT 11069.

CtangapTHbI pacTeop anomMurnsa: 0,5000 r antoMMHUA NOMeLLaT B cTakaH BMecTumocTeo 400 CM3,
HeBonblWMMKU nopuusaMu gobaensioT 50 cm3 consiHoii kMcnoTkl, pas6aeneHHoit 1:1. PacTBop HarpeeawT o
MOMHOrO PacTBOPEHMA antoMUHKs. [ocne oxnaxaeHusi pacTBOp NEPEHOCHAT B MEPHYI0 KONBy BMECTUMOCTLIO
500 CM3, [ONMMBaKT A0 METKM BOAOW U NepeMeLlBatoT.

[lonyckaeTcs NpUroToBneHue CTaHZapTHOrO PacTBOPa Xene3a ¢ KoHueHTpauuen 1 mr/cm® n3 xenesa
kapboHunsHoro no NOCT 13610.

CTaHOapTHbI pacTeop xkenesa: 0,5000 r keneaa nomelLalT B cTakaH BMecTUMocTbio 400 cm3, pac-
TBOpSIOT B 50 cM3 consiHoi KUCToThl, pazbaBneHHoi 1:1. Mocne pacTBOPeHWs HABECKW PacTBOP NepeHoCHAT B
MepHyto konby BmecTumocTsto 500 cM3, [oNMBAaIOT 4O METKM BOZAOW W NEPEMELLMBAIOT.

[lonyckaeTcs NpUroTOBNEHUE CTaHAapTHOMO pacTBopa KanbLus ¢ KOHLeHTpauven 1 mr/cm® ua kanbums
yrnekucroro no NOCT 4530.

CtaHpgapTHeIn pacTBop kanbuusa: 1,2500 r yrmekucnoro kanbUWs, NpeaBapuUTernbHO BbICYLLEHHOMO MNpu
Temnepatype 105 °C 1 oxnax4eHHoro B 3KCMKaTope, MOMELLAOT B cTakaH BMecTumMocTeto 400 CM3, cMa4u-
BawT BoOon, aobasnsawT 30 cm3 consaHoi KNCNoTel, pasbaeneHHon 1:1, u 80—100 cm3 Bogbl. lNocne pacteo-
pPEHWUs1 HABECKKM pacTBOP NEPEHOCAT B MEepHY Konby BMmecTUmMocTbio 500 cM3, nonuBaloT BOAO A0 METKW W
nepemMeLLnBatoT.

[lonyckaeTcsi NpUroTOBNEHWe CTaHAApPTHOTO pacTBOpa TUTaHa ¢ KoHUeHTpauuein 1 mr/cm3 ua TuTaHa
MeTannuyeckoro no NOCT 19807.

CtangaptHbii pacTeop TutaHa: 0,5000 r TMTaHa noMewatoT B cTakaH BMecTUmMocTbio 400 CM3, Hebonb-
LWWMK nopuusimu fobaensioT 50 cM® consiHoM KUCTOThI, pa3GasneHHoi 1:1. PacTBOp HarpeBatoT 40 MOMHOMo
pacTBopeHusi TuTaHa. lNocrne oxnaxaeHus pacTBop NepPeHoCHAT B MePHYH0 Konby BMecTUmocTelo 500 cm® co-
gepxauwyto 100 cm3 consHoi KUCNOTbI, pasbaBneHHon 1:1, 4ONMBAKOT A0 METKM BOAOW U NepeMeLLnBaloT.

CtaHoapTHble 0Bpa3subl cOCTaBa KpeMHUS ¢ aTTeCTOBAHHLIMU 3HAYEHMAMM MaccOBLIX JONer onpeae-
NAeMblX KOMMNOHEHTOB B PernamMeHTUPOBAHHbLIX OMana3oHax M3MEPEHWUI, C MOrPeLUHOCTLH aTTecTOBaHHbIX
3HAYEeHUI MAcCOBbIX OONEN onpedensaeMblX KOMMNOHEHTOB, He npeBbilawwen +1/3 3HayeHnin nokasaTenen
TOYHOCTW.

9.3 CtaHpapTHble pacTBOpLI

B kayecTBE OCHOBHbIX rPafyMpOBOYHbBIX PACTBOPOB C MAccOBOW KOHUeHTpaumei 1 mr/cm® ucnonbay-
l0TCA cTaHOapTHble 0Bpasubl cocTaBa pacTBOPOB WOHOB Xenesa, KanblUus, aniMuHUA, TutaHa, gocdopa,
MapraHua, XxpoMa, BaHagus, Meau, LMPKOHWS.

9.3.1 lNpurotoeneHue rpagynpoBodHoro pacteopa (Fe-100) cogepxallero Xene3o ¢ MacCoBOW KOHLEH-
Tpauwuein 100 mMkr/cm3

B mepHyto konby BmecTumocTbio 50 cm® nomewatot 5 cm® pactBopa cTaHgapTHoro obpaslia MOHOB
ernesa ¢ MaccoBoOW KoHLUeHTpauuein 1 mr/cm®, JoBOAAT A0 METKM Konbbl ANCTUMNMPOBAHHOI BOAON, Nepe-
MELLNBAOT.

9.3.2 lNpurotoeneHue pabouyero rpagyupoBodHoro pacteopa (Ti-100) ¢ MaccoBoW KOHUeHTpauuen Tu-
Tana 100 mkr/cm3

B mepHyto konby BmecTumocTbio 50 cm® nomewatot 5 cm® pacteopa cTaHaapTHoro obpaslia MOHOB
TWTaHa C MaccoBOI KOHLEHTpauuei 1 mr/cm®, 0oBOASAT 40 MeTku Konbbl AMCTUNNMPOBaHHON BOAON, Nepe-
MeLIUBALOT.
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9.3.3 MNpurotoBneHune pabodero rpagymMpoBoyHoro pacteopa (Ca-10) c MaccoBOW KOHUEHTPaUMen Kanb-
ums 10 mr/cm3

B mepHyto konby BmectumocTeo 100 cm3 nomewatot 1 cm® pacTBopa cTaHgapTHoro obpasla MOHOB
KanbLWs C MAcCOBOM KOHLIEHTpaumeit 1 Mr/cM3, 4OBOOAT A0 MeTKU Konbbl AUCTUNNMPOBAHHOM BOAOW, Nepe-
MEeLLMBAKT.

9.3.4 MpuroToBneHne pabodero rpagynposoYHoro pacteopa (Ca-1) ¢ MaccoBoOl KOHUEHTPaLnen Kanb-
ums 1 mkricm3

B mepHyto konby emectumocTteio 100 cm?® nomewaioT 10 cm3 pactBopa uoHoB kanbuus Ca-10, npuro-
TOBMNEHHOro no 9.3.3, 4oBOAAT A0 MEeTKU KONbbl AUCTUNNMPOBAHHOM BOAON, NepemMeLlnBaroT.

9.3.5 MpurotoeneHne paboyero rpagyvpoBodHoro pacteopa (Al, Ti-10) ¢ MaccoBoil KOHLUeHTpauuei
anoMUHMsS 1 TuTaHa 10 mkr/cm3

B mepHyto konby BmectumocTbio 100 cm® nomewator no 1 cm3 pacTBOpPOB CTaHgapTHoro obpasua MoHOoB
TWTaHa M anloMUHUS C MAacCOBOM KOHUEHTpauumei 1 Mr/cM3, JOBOAAT 4O METKW KOMbbl AUCTUNNMPOBAHHOI
BOAOW, NepeMeLLnBaoT.

9.3.6 lMpuroTtoeneHue pabouero rpagynposodHoro pacteopa (P, Mn, Cr-100) ¢ maccoBoi KoHUeHTpauu-
el choccopa, mapraHua, xpoma 100 mkr/cm3

B mepHyto konby BMmecTumocThio 50 cm3 nometuatoT no 5 cm3 pacTBopoB cTaHgapTHoro o6pasLa MOHOB
docdopa, mapraHua, Xxpoma ¢ MaccoBOW KOHUeHTpauuen 1 Mr/cm3, [OBOAST [0 METKMU KOMBbi OVNCTUNNPO-
BAHHOW BOAOW, MepeMeLlnBatoT.

9.3.7 MpurotoBneHwne pabodero rpagympoBo4Horo pacteopa (P, Mn, Cr-10) ¢ MaccoBO KOHLEHTpauu-
en docdopa, mapraHua, xpoma 10 MKr/cm3

B mepHyto konby emectumocTeio 100 cm® nomewyatot 10 cm® pacteopa P, Mn, Cr-100, npuroToBAEHHOTO
no 9.3.6, 4oBOAAT 40 METKM KONbbl ANCTUNNMPOBAHHON BOAOR, NEepeMeLlnBatoT.

9.3.8 lMpurotoBneHune pabodero rpagynposoyHoro pacTteopa (P, Mn, Cr -1) ¢ MmaccoBol KoHLEeHTpaunen
ocopa, mapraHua, xpoma 1 MKr/cm3

B mepHyio konby BmecTumMocTbio 100 cm® nomewyatoT 10 cm3 pacteopa P, Mn, Cr-10, NpUroTOBNEHHOTO
no 9.3.7, 4OBOAAT 40 METKM KONbbl AUCTUNNMPOBAHHON BOAOK, NepemMeLlnBatoT.

9.3.9 lNpurotoeneHue pabouero rpagyvposoyHoro pacteopa (V, Cu, Zr-100) c maccoBoW KoHUeHTpaLuu-
e BaHagwus, megu, umpkoHusa 100 MKr/cm3

B mepHyto konby BMecTUMocTbio 50 cm® nometatot no 5 cm? pacTBOpPOB cTaHAapTHoro obpasua NoHoB
BaHaAMWs, MeaW, LMPKOHWS C MACCOBO KOHLEHTpaLmeit 1 Mr/cM3, [OBOAAT A0 METKW KOnBbl AUCTUMNAMPOBAH-
HOW BOOOW, NepeMeLllnBaloT.

9.3.10 MNpurotoeneHue pabouero rpagyupoeodHoro pacteopa (V, Cu, Zr-10) c maccoBOW KOHUEHTpauu-
ein 10 mkr/cm3

B mepHyto konby BmectumocTsio 100 cm® nometuatoT 10 cm3 pacteopa V, Cu, Zr-100, NpUroToBNEHHOMO
no 9.3.9, 4oBOAAT A0 METKM KOonbbl ANCTUNNUPOBAHHON BOAOK, NEepemMellnBaloT.

9.3.11 Mpurotoenexune paboyero rpagynposoyHoro pacTteopa (V, Cu, Zr-1) ¢ MaccoBoW KOHLEeHTpaunen
BaHaauWs, Meau, LMpKoHns 1 mkr/cm3

B mepHyto konby BmectumocTtelo 100 cm® nometator 10 cm® pacteopa V, Cu, Zr-10, npuroToBneHHoro
no 9.3.10, goBoOAT A0 METKWU Konbbl AUCTUNNUPOBAHHON BOOOKW, NEPEMELLMBALOT.

Bce npuroToBneHHble pacTBOPbLI NEPENMBAIOT B NONM3TUNEHOBLIE EMKOCTH. PacTBOpbLl C MAcCOBOW KOH-
ueHTpaumen 100 MKr/cm XpaHAT He bonee 3 Mec, MaccoBOM KOHUeHTpauunen 10 n 1 MKr/cm® XpaHAaT He bonee
7 OH.

9.3.12 lMpwuroToBreHue rpagyvpoBoYHOro pacteopa Ne 1 (dpoHoBoro pacteopa — «blanky»)

OTOT pacTBOP UCMNOMb3YT NPU NOCTPOEHUN rPadyVMPOBOYHLIX rPadMKOB, Kak rpagyMpOBOYHLIN pacTBop
C KOHUEHTpauunen onpeaensemMoro snemMeHTa, paBHON HYM, a Takke Ana padbaBneHnsi NoAroTOBMNEHHLIX pac-
TBOpPOB Npo6.

B mepHyio konby, BmectumocTeio 1000 cm nomewatot 200 cm3 OUCTUNNUPOBAaHHOW BOAbLI, NPUNUBAKOT
25 cM3 a30THOI KUCMOTLI OC.Y., JOBOASAT 40 MeTKM KonBbl AUCTUNIMPOBAHHO BOAOI, NepeMeLLUBaloT.

PacTBop rogeH K npuMeHeHuio B Te4eHne 1 mec.

9.3.13 lpuroToBneHue rpadyvpoBOMHOrO pacteopa N2 2 ¢ mMaccoBOW KOHUeHTpauuen xenesa
6 MKrfc:M3, anoMuHua u TutaHa 0,6 MKr/cm3; kansywus 0,2 MKFJ'CMS; thoccopa, mapraHua, xpoma 0,02 MKr/cmS;
BaHaaus, megn, umpkoHuna 0,02 MKr/cm3

B mepHyto kondy BmecTumMocTbio 50 cm® nomMeLLarT no 3 cmd pactBopor Fe-100; Al, Ti-10; 1 cm? Ca-1 0;
V, Cu, Zr-1 n P, Mn, Cr-1 0oBOOAT A0 METKM DOHOBbIM pacTBopoM — «blank», npuroToBneHHbIM cornac-
HO 9.3.12, nepemelunBatoT.
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9.3.14 lpwuroToBneHne rpagyMpoBoyHoro pacteopa N2 3 ¢ MaccoBoW KOHUeHTpauwen xenesa
60 MKF/CMS, anoMmnHua U Kansuua 40 MKF."CM3; TUTaHa 4 MKI’/CMB; docdopa, mapraHua, xpoma 0,6 MKr/CM3;
BaHagus, Meau, uupkoHuna 1,2 mKr/cm3

B mepHyto konby BmectuMocTbio 50 cm® nomewatT no 3 cm? pacTBopa ctaHgapTHoro o6pasiia MOHOB
ereaa ¢ MaccoBOW KoHLeHTpaumeii 1 mr/cm3; no 2 cm3 pacTBopoB cTaHAapTHOrO 06pa3sla MOHOB amioMUHIS
M KanbLUus ¢ MaccoBOW KOoHUeHTpauuen 1 Mr.’CM3; 2 cm3 pacteopoe Ti-100; 6 cm3 pacTteopa V, Cu, Zr-10 u
3 cm3 pactBopa P, Mn, Cr-10 goBoasT 4o MeTku (pOHOBbIM pacTBOpPoM — «blank», NPUroTOBNEHHbLIM cornac-
HO 9.3.12, nepemelUMBaIOT.

9.3.15 TlpwurotoeneHne rpagyupoBodHoro pacteopa Ne 4 ¢ mMaccoBOWM KOHLEHTpauWer xenesa
100 MKr/cr\n3, anwoMruHUa 1 Kanbums 60 Mxﬂ'cm3; TuTaHa 20 MKr,"CM3; cdocopa, mapraHua, xpoma 2 MKF/CM3;
BaHagwsa, Meaun, LMpPKOHUA 4 MKr/cm3

B mepHyo konby BmectumocTbio 50 cm?® nomewyarot 5 cm3 cTaHgapTHoro obpasua MOHOB Xenesa ¢ Mac-
COBOM KOHUeHTpaLmeit 1 mr/cm3; no 3 cm3 cTaHgapTHoro obpasla MOHOB anoMUHMS U KamnbLUs C MacCOBO
KOHLEeHTpauuen 1 MrICM3; 1 cm3 CTaHOAapTHLIX pacTBOPOB MOHOB TUTaHa C MacCOBOW KOHLeHTpauuen 1 Mr/cm3;
2 cm® pactBopa V, Cu, Zr-100 n 1 cm® pactBopa P, Mn, Cr-100 foBOAAT [0 METKU (POHOBLIM PacTBOPOM —
«blank», npurotoBneHHbIM cornacHo 9.3.12, nepemMeLllnBatoT.

FoTOBbIE FPagyMPOBOYHbBIE PACTBOPbLI XPaHAT B NONWITUNEHOBLIX EMKOCTAX He Bonee 1 mec.

9.4 MNMoaroToBKa aTOMHO-3MUCCUOHHOIO CNneKTpomMmeTpa K paGOTe

nO,ElFOTOBI{y dTOMHO-3MUCCUOHHOIO CNeKkTpoMeTpa K DBGOTE npoBoAAT B COOTBETCTBMKM C HOPMATUBHO-
TEXHUYECKOMN ,EI,OKYMEHTBLI,MEI;"I no 3Kkcnnyataunn.

9.5 lMocTpoeHue rpagyMpoBOYHbIX rpaddMKoB

paayupoBKy CNEKTPOMETpa BbINOMHAT Kaxablid pas nepes BbiNOMHEHUEM W3MepeHWun cepun npob ¢
NOMOLLbIO rpagynpoBo4Hbix pacTBopoB Ne 1—Ne 4, npurotoBneHHbIX B cooTBeTcTBMK € 9.3.12—9.3.15.

MocTpoeHue rpagynpoBOYHbIX rpadrkor, 06paboTka u XxpaHeHue pe3ynsTaToB rpafypoBKY NMPOBOANUT-
CS C MUCMOMb30BaHWEM CTaHOApPTHOro NporpamMMHoro obecnedeHus, BXoaswlero B KoMmnnekt npubopa. MNpwu
NMOCTPOEHUU rPafyVpOBOYHbLIX TpaduKoB ONs onpefensieMblX KOMMNOHEHTOB NPOBOOAT M3MEPEHWS TPEX aHa-
NUTUYECKUX CUTHAMOB ANA KaXO0ro KOMMNOHEHTA U rpagyvpOBOYHOrO pacTeopa. [pagynpoBoYHbIE pacTBOphI
M3MepPAIT B NOPAAKe BO3pACTaHUS MACCOBLIX KOHUEHTpaUuuin onpegenseMblX KOMMNOHEHTOB. 3HAYeHUs aHa-
NIUTUYECKUX CUTHANOB (AN KaXJ0ro KOMNOHEHTA W KaX40ro pacTBopa) yCpeaHAKTCs NPy NOMOLLW MporpamMmm-
Horo obecnevyeHns cnekTpomeTpa aBTOMaTUYecKN.

[pagyVpOBOYHYIO XapaKTeEPUCTUKY ANA KaX[40ro onpefensieMoro KOMMNoHeHTa annpoKCUMMUPYIOT ypaBs-
HeHnem Buaa

Cj=a+b-l, (15)

roe CJ — MacCoBaf KOHUEHTpPauUWnAa j-FO onpenendaemMoro KOMnoHeHTa B pacteope, MKF/CMS;
a, b — KoathdnuMeHTbl perpeccun gnsa j—ro onpegenAaeMoro KOMMOHeHTa, pacCyHuTaHHble MeToaOoM
HaMeHbLUUX KBaOpaToB,
| — WHTEHCMBHOCTb CNeKTpanbHON MNHWUK j—l’O onpenenaemMmoro KOMnoHeHTa.

Mo nony4eHHbIM OAHHbIM CTPOAT rpagyyMpOBOYHBIA rpadyMK 3aBUCMMOCTU WMHTEHCUMBHOCTU M3ny4e-
HWA ONpefensieMoro KOMMOHEHTa OT MacCOBOM KOHUEHTpaLuu onpefenseMoro KOMNoHeHTa B pacTBope
(C, mkr/cmd).

pagynpoOBOYHbIN rpaduK A0MKeH BbiTb MMHEAHBLIM.

MocTpoeHWe rpadyvpoBOYHLIX rpadukos, 0OpaboTka n XpaHeHue pe3ynsTaToB rpagyvMpOBKY NMPOBOANT-
CS C MCMOMb30BaHMeM CTaHAapPTHOMO NporpaMmMHOro obecneyeHrs, BXOAALWEro B KOMNNeKT npubopa.

9.6 MoaroToeka npo6

9.6.1 lNepebi cnocob (YCKOPEeHHbIN) — pasnoXeHne B MUKPOBOMNHOBON neyn 6e3 oTroHku TeTpadTopu-
03 KpeMHUS.

3 npobbl, NnoaroToBneHHow cornacHo 3.2 otbupalT HasBecky maccoi 0,3000 r. HaBecky nomelyatot
B CMleuManbHyl NacTUKOBYD eMKOCTb (BXOAWT B KOMMIEKT MUKPOBOMHOBOM Me4M U ONycKaltoT B aBTOKNaB
MUKPOBONHOBOM neun). MpunueatoT 3 cM2 hTOPUCTOBOAOPOAHON KUCAOThI, OTMEPSIS NNACTMACCOBLIM LUNPH-
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LOM MK nunetkoW. 3atem HebonblWKMMK NopuMaMK (MO KannsaMm, O0XWOAasaCchb OKOHYaHWs BypHON peakuun)
NPUAMBAIOT 3 cM> OYULLEHHON B NpUBope ANA OYNCTKM KOHLEHTPUPOBAHHbIX KWGMOT a30THOI KNCMOTbI.

MoaroTaBnMBalOT aBTOKMNAB K YCTAHOBKE B MUKPOBOIHOBYH CUCTEMY M MUKPOBOITHOBYH Meub K paboTte
COrMacHoO MHCTPYKLMK MO 3KCnnyaTaunum u obcny>KMBaHUO MUKPOBONHOBOW MEYHN.

BbioepxurBalT aBTOKNaBbl B MUKPOBOMHOBOW neyun 15 MyuH npu Temnepatype T = 270 °C. OcTtyxatoT
40 KOMHaTHOW TeMnepaTtypbl U KONMYECTBEHHO NEPEBOAAT PAcTBOP M3 aBTOKMNaBa B MepHYH Konby u3 nonu-
nponuneHa, BMecTumocTbio 50 cm3. [IoBOAAT A0 METKM AWCTUNNMPOBAHHOM BOAON, 3aKPYYMBAIOT KPbILLKY U
nepemMeLLMBaloT.

OnHOBpeMEHHO C NOATOTOBKON NpOoOLI FOTOBAT pacTBOP KOHTPOMNBLHOIO OMbITA C UCMONMbL30BaHUEM TEX XKe
pPeakTUBORB, YTO W NS PA3NoXeHUs Npob KpemMHUA, Ho 6e3 HaBECKN KpeMHUS.

9.6.2 Btopoit cnocob — HaBeCKy KpeMHUA Maccoi 1 r MoMeLLatT B NNaTUHOBYH WINW CTEKNOYINepos-
HYI0 YallKky BMecTumMocTbio 200 CM3, cMa4MBaloT Bogon, gobaenawTt 15 cm® (PTOPUCTOBOOOPOOHOW KACNOTHI,
3atem HeBonbLIMMU NOPLMAMK J06aBNSAIOT 8 cM3 a30THOM KUCTOTBI.

OcTOpOXKHBIM BpalleHeM NepemMeLLMBaloT CoaepKuMoe Yalwku. Mo okoHYaHuKn BypHOM peakunmn CTEHKM
YallKK onoriackuearoT BoAoW, gobasnsawnT 5 cm3 CEpPHON KMCnoTel, pasbaeneHHoi 1:1, 1 BbinapueakoT Ha baHe
00 NosABMeHus Benbix NapoB aHrmapuaa cepHol KMCnoThl. 3aTeM OXNaxaakT, OCTOPOKHO OBMbLIBAKOT CTEHKM
YallKK BOJOW M3 NPOMbIBANKK 1 BbiNapueawT Ha BaHe gocyxa.

K cyxomy octaTky gobasnsioTt 8 cm® consiHOM KucnoTbl, pasGaBneHHoi 1:1, HarpeBawT ANs NOMHOrO
pacTBOPEHWs ocTaTka, NepPeBoaAT B MepHYI0 konby BMecTuMocTbio 100 cm3, oxnaxaaloT, 4OBOAAT A0 METKM
BOAOW W NepemeLlnBaloT.

OnHoBpeMeHHO C NOATOTOBKON NpOoOLI FOTOBAT pacTBOP KOHTPOMBHOIO OMbITA C UCMONMbL30BaHUEM TEX XKe
pPeaKTUBOR, YTO W NS PA3MOXKeEHUs NPob KpeMHUA, HO Be3 HaBEeCKN KpeMHUS.

9.6.3 lNpu pasHornacusax cnegyet UCNONb30BaTh cnocob, yka3aHHbil B 9.6.2.

9.7 BbinonHeHue U3MepeHUA

WNamepeHuss HaunHaKT He MeHee Yem Yepes 30 MWH Nocrne Nogxura nnasmsl ¥ cTabunusaumm yCcrnoBui
M3MEPEHUS, B COOTBETCTBUM C HOPMAaTUBHO-TEXHUYECKON OOKYMeHTauuer no akcnnyaTtauun. MNoaroToeneH-
Hble B COOTBETCTBMM ¢ 9.6 pacTeopbl Npob (HauyuMHaa ¢ pacTBOpa KOHTPOMNLHOrO OMbITa), NPU NOMOLLM ne-
pUCTaNbLTUYECKOro Hacoca NogakT B pacnblMMTenbHY0 Kamepy cnekTpoMetpa. O6pasoBaBLUMACA a3po30ib
NOTOKOM aproHa nofgaeTtcsa B Nnasmy, rae NpoucxoauT Bo3byxaeHne aToMOB onpegenseMbiX KOMNOHEHTOB C
MCMyCKaHWeM UMW SHeprMK B BMae (DOTOHOB Ha XapaKTepHOW ANs HUX ANvHe BonHb!. Mpu onpeneneHny mac-
COBbIX [0rnei onpefenseMoro KOMNoHeHTa B npobax KpeMHusl, BLIMOMHAIT ABa napannenbHbiX onpegene-
HWA. PeaynsTaTom 0gHOMo NapannensHoro onpeaeneHns cCYMTaloT 3HaueHue MacCcoBOW AONW ONpenensieMoro
KOMTMOHEHTA, MoNy4YeHHoe NpU PasnoXeHU oaHON HaBeCKU Npobbl.

9.8 ObpaboTka pe3ynLTaToOB U3MEPEeHUM

MaccoBy gonio j-ro onpegensieMoro komnoHeHta (X, %) B npobe paccyMTbiBaOT C MOMOLLbI MpPO-
rpamMHoro obecnedenuns npubopa

(C;~Cjp)-V, -100

= - (16)
Myae 10

)|

roe Cj — MaccoBasi KOHUEHTpaumMs j-ro onpefensieMoro KOMMOHeHTa B pacTBope npobbl, HaWaeHHas no
rpaZynpoBOYHOMY rpaduky, MKr/cm;

Cj0 — MaccoBas KOHLEHTpauWa j-ro onpedensemMoro KOMMOHEHTa B pacTBOPe KOHTPOMLHOMO onbiTa,
HaliaeHHas no rpagynpoBOYHOMY rpaduky, MKr/cm?;

V|, — obbem pacteopa npobbl (BMECTUMOCTL MEpPHO Konbbi), cm3;

myzg. — Macca HaBeCKK1 I'Ip06bl, r.

9.8.1 3a pesynbraT U3aMepeHWId MacCoBOW A0MW j-T0 onpeaensemMoro anemeHTa (Xj, %) B npobe npu-
HUMaIOT cpefHee apuMeTUUYEeCcKoe 3HaYeHne pesynsTaTos ABYX napannenbHbiX onpegeneHuil Xj1, ij nony-
YeHHbIX B YCINOBUSIX MNOBTOPSEMOCTH

— X+ X
] i j2
X -—="5, (17)
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[ANsi KOTOPbIX BbINOMHSETCHA crefylollee ycrnosme
i i : =7
P(J'] +)(121"0!01 rOTH )<i1 (18)
roe ry,, — OTHOCMTENbHOE 3HayeHue npefena NOBTOPAEMOCTM ANA ABYX Pe3ynbTaToB napannenbHbIX
onpegeneHuin, % (tTabnuua 10).

9.8.2 KoHTponb BHyTpunabopaTopHOM NPeLn3MoHHOCTH OCYLLECTEBINAT NyTEM CPABHEHUS pPe3yrnsTaToB
M3MepeHWn MaccoBoi OOMW ONpedernsemMoro KOMNoHeHTa B npobe KpemHus, MonyvyeHHbIX B YCIOBUSX BHY-
TpunabopaTopHOW NPeun3MoHHOCTH. PacxokaeHne Mexay pesynsratamy U3MepeHrii He JOMKHO NpeBbILaTh
npegena BHyTpuNabopaTopHO NPeLmM3noHHOCTH

1X1 = Xal SRy oy ° X- 0,01, (19)
rge X'I’ X2 — pe3y]‘|bTaTbl M3Mep8HMI7I MAaCCOBOW AOoInu onpeaenaeMoro KOMrnoHeHTa B I'IpOGE.‘, I'IOJ'Iy‘-IEHHbIe B
YCINOBUAX BHYTpunabopaTopHON NpeLm3noHHOCTK, %;
Rﬂ oTH — OTHOCWUTEeInbHOE 3Ha4deHwue npegena BHyTpMJ‘IaﬁDpaTOpHOﬁ NnpeumnsMoHHOCT AnA  OBYX
pesynbTaToB M3MepeHui, %, NpuBeAeHHbIX B Tabnuue 10.

Tatnuua 10 — [uana3oH M3MEPEHWUW, 3HAYEHUA MPELENOB NOBTOPAEMOCTU U NPEAENoR BOCNPOU3BOAMMOCTH Mpu
[oBepuTenbHOW BepoAaTHocTK P = 0,95

Mpenen noBTOpAEMOCTN ﬂpene::}soggpo:saog:mocm paHuubl
(oTHOCKUTENBHOE 3HAYeHue SHBLEGH:G M;nn;:aemoro OTHOCHUTENbHON
[dnanasoH namepeHnia, Maccoeas a4ons FORYELABMOTD PACKCKAOHNA acxo eﬂMﬂy s ABYX HarpEIIHOCTH Cpi
P ! A ANA ABYX pesynsTatos ‘;3 nb:(;lTOB majlj\‘/le gHﬁﬁ [OBEpUTENLHON
napannensHbIX onpeaengHui), peay. P ’ BEPOSTHOCTU
rOTH Nony4YeHHbIX B YCNOBUAX p= 0,95, 51
BOCMPOW3BOAWUMOCTW), Ry ;r,
eneso
oT 0,15 oo 1,20  Bknou. 6 8 8
AnOMUHWA
or 0,01 no 0,10  Bknou. 8 22 17
Cs. 0,1 oo 1,0 BKITHOM. 6 11 9
Kanbuwnia
Or 0,006 po 0,100 BKMOu. 19 30 26
Cs. 0,1 0o 1,0 BKITHOY. 14 17 13
TutaH
oT 0,02 oo 0,06  Bkmou. 11 14 15
doccop
Or 0,001 po 0,005 BkAtOY. 11 17 17
Mapraneu
Or 0,002 pgo 0,020 Bknou. 11 14 1
Xpom
Ot 0,0009 po 0,0030 BkmtOY. 19 22 27
BaHagui
OTr 0,003 po 0,020 BKntOu. 11 14 13
Menb
Or 0,001 po 0,003 Bkntou. 11 17 17
UnpkoHun
Or 0,002 po 0,030 Bknwou. 14 17 26
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YOK 669.782:546.41.06:006.354 MKC 73.060.99

KnioyeBble cnoBa: KpeMHWIA TEXHUYECKUHA, MeToabl onpefdeneHns, TUTPUMETPUYECKUMA MeTon, aToMHo-ab-
COPBUMOHHBIN MeTom, CNeKTPOMETp
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