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HacTrosuimi craHaapT ycTaHaR/IMBAET CNEKTPOMETPHYECKHN U crieKTporpadHyecKii METOORl OIpe-
NENCHUA CONCPXAHUS TUIATUHLI, POAUSl, PYTCHHA, UPHAUA, CBHHUA, 30JI0Ta, ccpeOpa, HHUKeENsA, MEOH,
XeJie3a, ANMOMHHHS, KPEMHHA, OJIOBa, MarHHs, IHHKA, CYpbMbl U TPABUMETPHYECCKHH METO/l ONIpCACICHUA
NETYYUX NMPHMECEH, & TAKKE PCHTTCHO-CNEKTPaNbHBIN DNIYOPECUSHTHLBIM METON ONpeacIcHUsT IIMHKA.

CnekrpoMeTpUYECKH METOX OCHOBAH Ha HCKPOBOM BO30YXICHHH HITYYECHHS MeXay npoboH nan-
Jaivisi ¥ KOHTP3ASKTPOAOM WIH Ha nepeBoAe npodbl nawiaams B Uodyry, HCNIApeHHUH /IEMEHTOB ITpUMeEceH
B Ayre MOCTOAHHOIO TOKa ¢ NOCACAYIOMM (POTO3NEKTPHYSCKHM H3MepEeHHEM MHTCHCHMBHOCTH aHAIMTH-
YECKMX JIMHHUH NpHUMECEN.

Onpenensaior NIpMMecH: TUIATHHY, UPHIUMA, pyTeHHMH, CypbMy, IMHK ¥ CBHHel — ot 0,003 mo 0,1%
KaX0ro, poauu, 3010710, Xene3o 1 Hukenas — ot 0,001 no 0,1% xaxnoro; cepedbpo, KpeMHUH, AMOMHHHIA,
Meab, MarHu — ot 0,001 go 0,02% xaxnoro; onoso ot 00,0005 no 0,02%.

CrniekrporpagpHuyecKuii MEeToll OCHOBAaH Ha nepeBolie npobbl nayuaaus B r1obyny, ucriapeHHH 3J1e-
MEHTOB IIPHMECEH B OYTIe NMOCTOSSHHONO TOKA H ¢pororpadHIYecKOH pericTpalli¥d HX CIIEKTPOB.

Onpenensiior NpUMecH: IUVIATHHY, pOAHH, HpHaMH, pyTeHHMH — ot 0,002 no 0,1% xaxnoro; HUKeN®,
Melb, cepebpo, Mariun — ot 0,001 no 0,01% xaxnoro; amoMHHRH, KpeMHH#H, cBuHell —ot 0,001 5o 0,02%
Kaxnaoro, xeneso ot 0,002 no 0,05%; 301010 — or 0,001 no 0,05%; omoBo, uHHK — ot 0,0005 go 0,02%.

I paBUMeTpHUECKHMI METO/I OCHOBAH Ha OMNpeae/ieHNH MacCOBOM NONH NOTEPDb IPH NPOKATHBAHKH 11O
pPa3HOCTH Macchbl AHAJIM3UPYEeMOro obpa3la o0 H nocje NpPoKAIMBaHHA.

PeHTreHo-cnekrpanbHblii (IyopecCUEHTHbI METOX OCHOBAaH Ha BO30YXIeHHHM BTOPHYHOIO HITyde-
HHS OT NaJuladus NMOJIMXPOMATHYECKHUM HITYYEHHEM PEHTICHOBCKOM TPYOKH ¢ NOCJEAYIOIIHM HOHU3AIH~
OHHbBIM H3MEpPEHHEM HHTEHCHBHOCTH aHAIHTHYeCKOM JMHMHM LMHKA. Onpeaensior nHHK — or 0,001
no 0,02%.

(M3menennasn pepakuua, Mam. Ne 1, 2, 4, 5, 7).

1. OBLLIME TPEBOBAHHUA

1.1. Obiuue TpeboBaHHs K MeToay aHann3a — no F'OCT 22864.
(M3menennan pepaknnn, Mam. Ne 5).
1.2. (Uckmogen, Ham. Ne 5).

1.3. Maccosyio fomnio npuMeceil cnekrporpa@H4ecKMM H rpaBHMETPHYECKHM METOAAMH OIPEAEIISIIOT

HE MCHEE, YeM B YEThIpEX NapaUlC/IbHBIX HABECKaX, CIIEKTPOMETPHUYECKHMM — HE MEHee YeM H3 YeThIpex
MECT.OIHOH Ta0JeTKH.

1.4, 1.5. (Mcxkmouennl, U3m. Ne 5).

Hinanne opunuanbuoe IlepeneuaTxa Bocunpemena
w
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2. CTIEKTPOMETPUYECKNHN METO/L

21. AnnmapaTtTypa, peakKTHMBH M pacTBOpPH

KeanTtoMeTp sMHuccHOHHBIN APJI 31000 wix apyroi, He YCTYNAalOlMi N0 TOYHOCTH NpHOOp.

IeHepaTop YHHNOJISIDHBIA HH3KOBOJILTHOH MCKPHI.

[Ipecc HTP-60.

CranpHag npecc-popMa ¢ MaTpHlIeH BHYTPEHHUM aHaMeTpoM 40 MM.

CraHoK UIS 3aTOYKH MeTAJUIMYECKHX CTCPXHEHN.

Bechl aHaJIMTHYECKHE.

[lannagueBrie cTepXHH OHaMeTpoM 6 MM, maHHoM 150 MM (MaccoBad OoNA Naviaddsa HE MCEHeEe
99.98%), 3aTOYCHHBIE HAa KOHYC NOR yrioM 90°.

I'pamynpoBoYHbIc OOpas1ILL.

Crnupr 31wioBbll pekTHduKoBaHHbLIH 1o TOCT 5962.

Kucnaora constHaga ocoboi yHctothl No TOCT 14261, pazbarinennasa 1 : 1.

Bona nucTwuivipoBaHHas.

CrannapTHe¥ 00pasel] cocTaBa nayvlaaus I NMPOBEPKH NPAaBWIBHOCTH pe3yJIbTaTOB aHAIN3A.

OnexTponbl rpadUTOBLIC CNIEKTPAJIbHO-YHUCTRIE.

(M3MeHennas penaxnus, U3sm. Ne 5, 7).

22. [logaroToBXxa K aHAaIHU3Y

11719 ynaneHusi OBEPXHOCTHBIX 3arpsi3HECHHH NMaUVIafMi KINSATAT B PacTBOpPE COJNAHOH KHMCJIOTH! B
Te4cHME 2 MHH, IIPpOMEIBAIOT BOOOM M CYLIAT.

Hagecky Maccolt 20 r noMeinalor B npecc-dopMy M npeccyior ycwieM 490000 H.

Tabnerky npodsl noMeIaoT Ha BOOOOXIAXAAEMYIO ITOACTABKY BO3AYIIHOIO LITATHBA CMIEKTPOMETPA.

KOHTPRJIEKTPOOOM CIVXMT NAJUIANNUCBBIM CTCPXEHb.

AnanurHdeckuil npoMexyrok 330,02 MM ycTaHaBRiIMBaercs 1o 11absiony.

Tabnerka n nawianyeBbINA CTepXEHbD SIRIFTIOTCS 3JIEKTPOAAMH HU3KOBOJILTHOM YHHIIONSIPHOH MCKPHI.

Ecim Ha aHaMM3 NOCTYNAIOT IMpoObl B BUIE TUTLIX CTEpXHEN AnaMeTpoM 6—8 MM, mmHomn 20—25 MM,
TOpPLIb! CTEPXHEH 00padaThIBalOT Ha CTAHKE HA TUIOCKYIO I1aKYylo NNOBEPXHOCTD, ITOCJIE YEro NOBEPXHOCTL
nayuiaaMs O4YMINAIOT, KAK YKA3aHO BBILIE.

[Ipy anasm3e B Ayre MOCTOSSHHOIO TOKA HaBecKy nasuiaausi MaccoH 100 Mr momelnalor B KparTep
rpadpuTOBOrO 3NIEKrpona auaMerpoM 6 MM (rimyomHa kKparepa 1,5—2,0 MM, auaMerp 3,5—4,0 MM).
KoHTp3anexrponoM ciayxar rpaduroBbie cTepXHH IMHHOHM 30—50 MM, 3aTOYeHHbIe Ha YyCEYEHHBIH KOHYC
M IUVIOLNAXKOM JHAMETPOM 2,5 MM.

23. Il poBenenune aHaaAM3a

[1poba nannagus ciayxur aHonoM (+), a KOHTPINEKTpod — KAaToaoM (—).

[lonroToBKa npubopoB K pabore NPOBOAHTCS COIVIACHO HHCTPYKUHMSIM O 3KCIUTyaTalHMHM Ha
NIPpHOOPHI.

OOpazenl OOBICKPHBAIOT He McHee deTbipeXx pa3. [locie kaxmoro oOBICKpHMBAHHSA 1O 3akaH-
HOM AaHATUTHYECKOM  IporpaMMe aBTOMAaTHUYECKH IIeYaTaercsi pe3yibTaT HM3MEpPEeHHMs! VI KaXOOoro
3JIEMEHTA.

KoHTpanexTpon 3aMeHSIOT HOBBIM Nepel CXMTaHHEM HOBOH NpOOBI.

2.2, 2.3. (M3menennasn penaxknus, U3am. Ne 7).

24. O6bpaborTka pe3ynbrbTaToOB

1o pesysibraTaM H3MepeHHH ¢ MOMOLBLIO NOCTOSHHOTO rpadHKa, MOCTPOSHHOIO N0 rPagyHpOBOYHBIM
obpa3uaM, onpenensioT MacCOBYIO JOJIO NpHMeceH.

[Ipu ocHamteHMH KBaHTOMeTpa KoMIbioTepoM (DBM) no 3amaHHOM aHaAJMTHYECKOM NporpaMme
ABTOMAaTHUYECKH NPOBOAST pacyeT MACCOBBIX NOJIEH M HMX NeYaTaHHE.

3a OKOHYaTebHBIA pe3y/ibTaT aHAJTH3a NIPHHUMAIOT cpeaHee apudMeTHYecKoe YeThIpeX H3MEPEHUI
(OOBICKpUBAHMH), MAKCUMAIBHOE PAcXOXICHHE MEXNY KOTOPBIMH HE NMPEBbIINAET JONYCKAEMBIX PACXOX-
JEHUH NpH JOBEPUTEIbHOM BeposiTHocTH P = 0,95.

Ecnv npoBenieHa KaTHOpOBKA M3MEPUTEIbHBIX KAHAIOB CNIEKTPOMETPA 1O IPalyMpPOBOYHLIM 0bpas3-
1AM, MAacCCOBYIO OO0 3J€MEHTOB NMpPHMECEH NOJYy4aloT YMHOXEHHEM 3aperUCTPHPOBAHHOIO 3HAYCHUA

NOKa3aHHH HH(PPOBOro BOIbTMETPA Ha LIEHY ACJICHHS, KOTOpast VI KAXAOro 3JieMEHTA onpeaeasiercs IpH
KaTMOpPOBKe.

AHAJIMTHYECKHE JTHHHUM 1Sl BHINIOJITHEHHUS aHAJIKM3a TIpeAcTaBIeHbI B Tabn. 1.
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faAyda 1

- S, SR PR Ea wdeC ke B o ey PRl WA ks '8 - — i w—r—

Onpene/iieMbH J1EMEHT ANHNa sonhng Hm
I1aTuHa 283,03; 265,94
Pomuik 3635,79; 343,48
Hpumuit 322,07; 224,26
Pyre 349,39; 240,22
3onoro 267,59
CBHHE1L 405,78
Xeneso 296,68; 259,94
KpemMHuiA 288,15
Onoso 286,33: 189,9; 317,50
ATOMHHHH 308,21; 396,15
Cepebpo 338,28
Mens 324,75; 327,39
Huxens 227,02; 221,61
Maruuit 279,55; 285,21
CypbMa 206,83
%030 334,50; 213,85
Hanmnamuhk | 332,09; 408,73 BuyrpeuyHu# crapviapT

(U3menennas pexaknuda, Him. Ne 6).

2.4.1. TlpuroroBieHHe rpaayHpoOBOYHbLIX 0bpa3LioB (CM. 1. 3.4.3).

2.4.2. AGCOoNIOTHBIE AOITYCKAeMble PacXOXIeHHS pe3y/ibTaTOB NAapa/UIC/IbHBIX ONpeAe/ICHHH HEe JOJIX-
HbI TIPEBbILIATL 3HAYCHHMMN, YKA3aHHBIX B Ta0na. 3.

3. CIEKTPOIPA®HYECKUH METO/]

3JJ.L. AnnapaTtTypa pEeaxKTHBA H pPacTBODPH

Chnexrporpad mmdpakilMoHHLINA ¢ pellieTkol 600 wrp/MM HIH cniekrporpad KBaplieBhiH CpenHEH
OUcriepcUu. TpexcTyneHyaTsiii ocabuTeNb ¢ nponyckaeMocToio crenieHed 100,40 u 10%.

[ eHeparop Oyr¥ NocTossHHOIO WIH NepeMEeHHONo ToKa CHIOH Jo 15 A.

Heperncrpupyoumn MuxpodpoToMeTp.

CranbHasl npecc-¢popMa ¢ MaTpHLeH BHYTPEHHHM IHAMETPOM 4 MM.

CraHoK U181 3aTOYKM rpaMTOBBIX 3JIEKTPOAOB.

OneKTpOoabl rpapUTOBLIE CNIEKTPalbHO-YHCTHIE MapoK OCY 7—3, OCUY 7—4, B-3, mnamMeTpoM 6 MM.

[ panyupoBO4HbIE 0Opa3LIbI.

POTOIVIACTHHKH CNeKTpayibHble THNIA DC YyBCTBHTEJIBHOCTLIO 5—10 en. win Tuna 2 YyBCTBHTENb-
HOCTBIO 16 en.

Cnupr 3ToBblii peKTHdHKOoBaHHBIH 1o FOCT 5962.

Kucnora consiHast ocoboit yucrorel no 'OCT 14261, paz6aninenHas 1 : 1.

IIpossurens U duxkcax no I'OCT 10691.0, TOCT 10691.1. Jonyckaerca NpHMEHEHHE APYroro
KOHTPacTHO paboraloluero nposiBUTENA.

CrannapTHbIi 0Opasell cocTaBa Nau1ains A1l NPpOBEPKH NPAaBWIBHOCTH Pe3yNbTaTOB aHAH3A.
(U3menennan penaknusi, Mam. Ne 5).
32. IToaAroToBKa K aHaAaNlH3Yy

sl ynasieHUsi NOBEPXHOCTHRIX 3arpsisHEHHH NaviadMii KMIIATAT B PacTBOpPE COJISTHOH KHCJIOTH B
TE4EeHHE 2 MHH, NMPOMBIBAIOT BOAOH H CYyllAT.

HaBsecxy Maccoit 100 Mr nomeinalor B Kparep rpadHMTOBLIX 3/IeKTpooB (IIyOHMHA Kpartepa —
1,5—2 MM, auamerp 4 MM). B ciayyae aHanuza rybyaToro namwiagMsi HaBeCKHM MeTalla NpeccyioT

ycriueM 500—10000 H. KoHTpanekTponoM ciyxar rpaduToBhle crepXxHH LmuHoN 30—50 MM, 3aTodeH-
Hblc Ha YCEYCHHBbIM KOHYC C IUIOLUAAKOH AUaMeTpoM 2,5 MM.
33.JllpoBenennne aHaaMu3a

CriexTpbl rpafyMpOBOYHBIX H aHATH3HPYeMbBIX 00pa3LioB pororpadHpyioT Ha crieKTporpade: lIMpHHA
wenyu 0,015 MM, ocBelieHHe LIeM TPEXTHH30BbIM KOHAGHCOPOM, cHaa ToKa—10—12 A, 3KcCno3Huus
60 c. AHanu3MpyeMbIH oOpasell ABAsieTCsl aHOAOM.
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AHAIUTHYECKHN MPOMEXYTOK 2,5 MM PperyaiMpyior B Ipolecce 3KCMMOHUPOBAHHA CIIEKTPOB IO
H300paXEeHHIO Ha TipoMeXyTouHoM auadparme. DOTOIIACTHHKMY NPOSBISIOT B TE€YEHHE 5 MHH IIpH
Temniepatype nposisurens 20 °C.

[IposineHHble QOTOIUIACTHHKM OIOJIACKMBAIOT B BOAE, (PHUKCHPYIOT, TNPOMBIBAIOT B IIPO-
TOYHOM BOJE, BLICYIIMBAIOT M (POTOMETPUPYIOT.

3. O6bpaboTKa pe3ynbpbTaToOB

3.4.1. Ina Bcex 3/eMEHTOB BHYTPEHHHM CTAHAAPTOM CAYXAT JUHHUHM nawiaaus. OrnpenesieHHue
MACCOBBIX JOJIEH TpUMeceH NpOBOASAT MO METONY «TpPeX 3TWIOHOB». 3a OKOHYATEJbLHBIN pe3ynbTar
aHaATH3a MPHHHUMAIOT cpeiHee apHPMETHYECKOE YEThIpEX NMapaJUICIbHBIX OMNpeacieHUH, MaKCHMalbHoe
pPacCXOXICHHE MEXIY KOTOPHIMH HE TIIPeBBILACT HOMYCKAEMBIX PACXOXICHHUMN INpPH NOBEPHUTEIbHOM
BeposiTHOCTH P = 0,95. AHasIMTHYeCcKMe JIMHHH 1S NPOBEACHMsI aHAIM3a NpeCTaRICHbI B Tabn. 2.

Tadbauua 2

JUTHHA BOJIHBI, HM
OnpenesiseMBH 3ICMEHT
AHAJIMTHYECKOM JIMHHH BHYTPEHHETO CTaHIApTA
[L1atHHa 270,58 268,62
Pomit 332,30 332,09
Pyrenuit 366,13 356,66
HMpuaui 266,47 268,62
3010710 267,59 268,62
Xeneso 302,06 302,17
Menp 324,75 321,89
Hukeno 341,47 332,09
Cepebpo 328,06 328,72
ATIOMHHHU 309,27 306,61
Kpemimit 288,15 302,17
Onoro 286,33 302,17
CBUHeElL 283,30 302,17
MarHuii 285,21 302,17
107130 3345 332,09

(M3menennan penakmua, Hzm. Ne 1, 5).

3.4.2. C noMoubi0 MHKpOGOTOMETpa H3MEPSIOT BEJUMYHHY NOYEPHEHUS] aHATHTHYECKHMX JTUHHUH U
JIMHHH BHYTPEHHEIO CTAHIApTA.

C noMoubio XapaKTepHUCTUYECKOH KPHBOM, KOTOpasi CTPOUTCS VIS KaKAOH CIIEKTPOrpaMMBl, OIpe-
OEJITIOT JIorapH(PMb]l OTHOIUCHHUSI HHTCHCHBHOCTH aHAJIMTHYECKOH JIMHUM NPUMECH U BHYTPEHHEIO CTaH-

napra.
I'panynpoBouHble rpadukH CTposT B KoopAuHarax Ig C - Ig Sﬂ, no ocu abcuncc — 1gC (rorapudm

L
) S
MacCOBOH [OJIH IpadyMpOBOYHBLIX OOpa3lioB); IO OCH OpAMHAT — g 3,51’— (1orapudM OTHOILLUEHHA HHTEH-

B.C

CHBHOCTH JIMHHH NIPUMECH K JIMHHHM BHYTPEeHHEIO CTaHAapTa).

B obnactu GonblIMX MaccoBBIX AOJIEH OONMYycXaeTcs MNOCTPOcHHE TpagyMpPOBOYHBIX IpadMKOB B
KoopauHaTax A S —IgC, rae A S — pasHOCTb NOYESPHEHHUH aHAJIMTHYECKOHN JIMHUHM M JIMHHH BHYTPEHHEIO
CTaHIapTa.

Ilo rpanynpoBoYyHbIM rpadHKaM HaXOASAT MACCOBBIE AOMH NMpPHMECEH B aHATH3UPYEMBIX Npobax.

3a OKOHYATE/IbHLIN pe3y/bTaT aHAIM3a NPUHUMAIOT cpeHee apHdMeTHUYECKOe YeThipeX Napauieiib-
HBIX OTIpeAE/ICHHH, MAaKCHMAIbHOE PAacXOXNCHHE MeXAY KOTOPbIMH HE NpPEBBIIIAET JOITyCKAEMbIX PACXOX-
ACHHWH NPpU NOBEPHUTEIbHOMN BepossTHocTH P = 0,95.

3.4.3. Ilpuecomoenerue 2padyuposounbix o06pasyos

['panynpoBounbie 06pasLbl A CIEKTPATILHOTO aHAJIM3a TOTOBAT MyTEM HEMNOCPEACTBEHHOTO BBElE-
HHSl pacyeTHOTO KOJHMYECTBA MOPOIUKOB IMpUMeced (MapKM X. 4.) B CIEKTPATbHO YMUCTBHIA NaJUIaAui
(MaccoBast nons nauiaaus He MeHee 99,98 %).

HaBecku npuMeceit ¢ HeGONBIUIMM KOMMYECTBOM MalIafMs IIpeccyloT B TabneTky (Bo M36eXaHMe
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notepb npuMecei), 3aTeM TabNeTKy M OCTATOK Na/uladMs NOMEWaloT B rpa@HTOBbLIH THICIb H IUVIABST B
HarpeBateabHOH neyu tuna UCT-016 npu 1700°C B TeyeHne 20 MHUH.

[Tocne miaBKU CIUTKM OYMINAIOT OT BHELHHUX MEXaHWUYECKHMX BKpAIUIEHHMH, IPOMBIBAIOT B COJISSHOH
KMCJIOTE U pacCTParuBaloT B CTPYXKY KpYNMHOCTbIO 1 MM. CTpyXKy NpoBapHBalOT B COJITHOH KHCJIOTE,
MPOMbIBAIOT JTUCTWUIMPOBAHHOHN BOAOH H CYyllAT.

YucToTy naymanus N0 IUiaBKM olpelessiior cnerporpadMdeCcKMM METOOOM B T€X XK€ YCIOBHSX, IpH
KOTOPBIX NpoBOAAT aHanu3. IlpuMecH, Koropblie OOHapy)XHMBAIOT B Na/UVIAAUM, OIIPEAeSIIOT METOIOM
nobaBoK, a HAHACHHbIE MAcCOBbBIC AOJIH YYHTHIBAIOT NPH M3NOTORICHUM I'PaXyHPOBOYHBLIX OOpa3LoB.

[OTOBAT CEPHUIO M3 LIECTH IpalyUMpPOBOYHBLIX OOpa3lioB B AMana3oHe MaccoBbIx aose or 0,0005
no 0,1%.

JlonyckaeTcsi NPUIOTORIEHHE IPadyMpPOBOYHBIX OOpaslIOB APYIHM CIIOCOOOM, 0becrieYHMBalOLUHMM
YKa3aHHYIO TOYHOCTDb aHaJIM34.

3.4.4. Pa3zHOCTb pe3yabTaTOB NAapalIC/IbHBIX ONpeNc/ICHHH M PpEe3yJbTaTOB aHaliM3a HE JO0/IXHA
NpEBLILIATh 3HAYCHHUM AOIMYCKAEMBIX pacXOXIEeHHUM, NMpHBEACHHLIX B Tabn. 3.

Tadbnanuma 3

[Jonyckaemoe pacxoxlneHHne, %
MaccoBas 1011 nmpuMecedt, %
NnapavleNIbHbIX ONpeleJicHUHR PE3VIILTATOB AaHAIIH3a

Ot 0,0005 no 0,0010 Bxmi0vY. 0,0010 0,0010
Cs. 0,001 » 0,003 » 0,004 0,005

» 0,003 » 0,010 » 0,006 0,008

» 0,01 » 0,03 > 0,01 0,02

» 0,03 » 0,10 » 0,02 0,03

34.2—3.4.4. (M3menennan penakousa, Him. Ne 5).

4. TPABUMETPUYECKHUH METO/ OITPEIEJIEHUA MACCOBOH 101U
IIOTEPH ITPU NMPOKAJTUBAHUH

41. AnnapaTypa

Jnexrponeys AN npokaaiusanusa npu 900—1100°C.
Turnn nnatuHoBble Ne 100—4 no 'OCT 6563.
Annapar Kumnna misa noayyeHHss Boaopoa.

Turnn ¢papdoposbie Ne 3 no 'OCT 9147.

Becbl aHanuTHYEeCKHE.

Ikcukarop no F'OCT 25336.

(M3menennasn penaxmus, U3sm. Ne 4, 6).

42. [lpoBeneHHe aHanusa

YMcTHIA IUIATHHOBBIA THIENb ¢ MOCTOAHHOM oOnpenesicHHON Maccoi noMewaior B $papdopoBhlif
THIEelb H NPOKAJHBAIOT B NeYyH B TeucHHe 10—15 MuH npu remneparype 800—1000°C. Ilo oxoHuYaHuH
npoKanuBaHus papdOpOBBIH THIENDb ¢ TUIATHHOBBIM H3BIEKAIOT H3 NEYH, BOCCTAHABIMBAIOT IUIaTHHOBLIH
THIe/Ib TUIAMEHEM BOLOpPOAA N0 INOJYYEHMsI CEpOH NMOBEPXHOCTH THUIVIS, OXNAXIAIOT B 3KCHKaTope IO
Temniepatypbl (20+5)°C ¥ onpeaensior Maccy matuHoBoro THIA. Ilocne 3Toro B HeM Xe B3BEHIMBAIOT
),0 r aHaIHM3UpPYEeMOTIo MeTalLla.

Turens ¢ MeTannioM nomewalor B $papdopoBhlii THrEIb H NPOKAIHUBAIOT B II€YH B TeueHHe 40—45 MHH

npu teMneparype 900—1000°C, msBnexaior M3 neuyd ¢ap¢opoBLlii THIeNb C IUIATHHOBBIM THIVIEM,
BOCCTAHABIMBAIOT AHANM3UPYEMBIH MeTall IUIAMEHEM BOAOPOAA B TeUYeHHEe 2—3 MHH, OXNAXAAIOT B
IKcHKaTope a0 TeMnepatypnl (2015) °C.

[InaTHHOBBIM THre/b B3BEIUMBAIOT, NOoMelaloT B GapdopoBbIii THrENb U MPOKAIMBAIOT NPHU TEX XK€
yClIoBHAX B TeyeHHe 10—15 MMH, 3aTteM THITIM HM3BJIEKAIOT M3 NEYH, BOCCTAHABIMBAIOT aHATU3HPYEMBbIH
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METAJ/1 B TUIVIE IUIaMEHEM BOAOpoOIa B TeYeHHE 2—3 MHH, OXJIAXIAIOT B 3KCHKATOpe IO TeMIICPAaTyphl
(2015) °C ¥ BHOBb B3BELIMBAIOT.
DTy onepalHio NOBTOPSIOT A0 MOJYYSCHHS NMOCTOSHHOH MacChl IVIAaTHHOBOIO THIVISE ¢ META/UIOM.
PasHocTh Macchl TUIVIS C METAUIOM [0 M Tocjle INPpOKATHBAHUA M BOCCTAHOBJICHMST [HaeT
MacCy IoTepb HNpH TNPOKAJIIMBAHHUH B npode.

(U3nenennas penaknmsn, Ham. Ne 4, 06).
43. O6bpaboTKka pe3yaAbTaTORB

MaccoByio XOTIO NTIoTeph NPH NPOKaIMBAHUH (X) B MpOLICHTAX BLIMHCIISTOT 110 popMyie

m
X=—-100,
rac m, — pa3HOCTb MAacCChl THIUI C MCTAJUTIOM 10 IIPOKAJIMBAHHMA M HOCJIC ITDOKATIMBAHNA H BOCCTAHOB-

JICHHS, T;
m — Macca Metamia, T.
3a pe3yIbTaT aHaJIN3a NMPUHHMAIOT cpelHee apUPMETHUECCKOE YETHIPEX NMapaUIe/IbHbIX OTIpEeNc/ICHUH,
MAKCHMAJIbHOE pacXoXIecHHe MeXIy KoTopbIMM He npesbnuaet 0,005% npu MaccoBoM moJe noreps Nnpu
nmpoxkamBadui 10 0,02% u 0,01% npu MaccoBoH gone noTteps npH npokaausaiuu ot 0,02% no 0,05% npu
NIOBEPHTEILHOM BeposiTHOCTH P = (,95.
(H3menennasn penaknua, Him. Ne 6).

5. PEHTTEHO-CIIEKTPAJIbBHBIA ®JIYOPECIHHEHTHBIN METO/
ONPEJEJIEHUSA IIMHKA

J.Jl. AnnmapaTtTypa, peakKTHBH H pacTBOPH

[TonyaBroMaTHYeCKHil PEHTTEHOBCKHH (iIyopeclieHTHBIH cniekrpoMerp PW—1220 «Philips».
HacronbHbIl KambKysstrop nporpaMMupyiolun 9100 A «Hewlett —Packard».

PenrreHoBckast Tpyoxa OEG—100 ¢ MaTtepnanoM 3epkasia aHOJA H3 30JI0Ta, MOUIHOCTBIO 2 KBT.
[Ipecc ruaparIM4YecKHil.

CraHzapTHasl CTalbHAast CIICKTPOMETPHYECKAsl KIOBETAa ¢ BHYTPECHHUM OHAMETPOM 3,2 CM.
CranpHast npecc-GopMa, COCTOSIIASA M3 NOLIOXKKH M LIITOKA ¢ JHaAMeTpoM 3,2 CM.

Bechl aHa/IMTHYECKHE.

Cnupr 3TwioBbIH pekTHOHKoBaHHBIN o TOCT 5962.
Kucrnora consgsHass ocobont uucrorsl no 'OCT 14261, paszbanneHHas 1 : 1.
[Nasuanuii nopolloK, ceKTPa/IbHOYKHCTHIA (MaccoBas 4oJis navianust He MeHee 99,98%).

Boaa muctwutdpoBanHas no F'OCT 6709.
Curo 0,074 MMm.

LIMHK rpaHyTMpOBaHHBIM MapKH 4.4.a.

I'panynpoBoYHEbIe 0Opa31ibl.

CTynka araroBasl ¢ IIECTHKOM.

(M3MeHennan penakmus, H3m. Ne 4, 6).

2. [lloaroToBKa K aHanu3y

5.2.1. IlpuroropieHHe rpafyHpoBOYHbLIX OOpa3IiOB.

I panynpoBoYHBIe 0Opa3lbl ¢ 3aJaHHOM MacCOBOM A0JIel LIHHKA NOTOBAT BbICAXHBAHHEM COOTBETCT-
BYIOLIIETO OObE€Ma CTaHAApPTHONO LMHKOcoAepXallero pactBopa Ha 20 r HaBecKy nopolkoobpa3HOro
najuianus ¥ nepeTHpaHvst CMECH OO0 IOJIHOIO BHICKIXaHHSI B araroBoM CTYTIKE.

[OTOBAT cTaHmapTHBIE PaCTBOPLI IIMHKA:

PactBop A ¢ MaccoBoM noney uMHKa 1 r/aM°; 1 T MEeTAJUTMYECKOTo LIMHKA NIEPEBOASAT B CTEK/ISTH HBII
CTaKaHYHK, No6aBnstiorT 10 cM’ pa3baBneHHON COMsTHOM KHCNOTH (B cooTHoweHuH 1 : 1). IMocne pacTso-
PeHHs LIMHKA PacTBOP NEPEBOAST B MEPHYIO KOJIOy BMECTHUMOCTBIO 1 IM® M JOBOOSAT IO METKM AMCTHLIH-
POBAHHOM BOIOH.

Pactsop b ¢ MaccoBoit noneii umuka 0,1 r/aM>; oroupaior 10 cM® pacTBopa A B MepHYIO Konby
BMecTHMOCTBIO 100 cM® ¥ KOBOAST DO METKH AMCTHWUIHPOBAHHOM BOJOIL.

[lopouxoo6pa3Helili nayvianui nepea NpPUroToBICHUEM TPaIyMPOBOYHBIX 00pa3LioOB UIA YIAJICHHS
NIOBEPXHOCTHBIX 3arpsA3HCHHUH KUIIATAT B PAcTBOPE CONSHOM KHMCJIOTHl B T€YCHHE 2 MHH, IPOMBIBAIOT
IUCTHWUIHPOBAHHOM BOIOH M Cyllar. 3aTeM MOpOLIOK NpocenBalor Yepe3 curo 0,074 MM g oTaaneHus



roCT 12225—80 C. 7

xpynHoit ¢pakumu. HaBecku mnpocestHHOro nopouwika naulanuss Maccol mo 20 r Hcnonb3yioT i
IIPUIOTORIEHNUA IPAAyHPOBOYHBIX OOpa3LIOB.

O6pa3ibl ¢ MaccoBoi noneit uuHka 0,005; 0,01 v 0,02% roToBAT BBEACHHEM COOTBETCTBEHHO 1, 2 M
4 cM’ cranmapTHoro pactBopa A B 20 I MOpOLIKa Na/Iadusl M NepeMellHBaHUs cMeceH IO TONHOro
BbIChIXaHMS.

O6pa3ubl ¢ MaccoBoit noneil uMHKa 0,001 1 0,003% roToBaT BBeAEHHEM COOTBETCTBEHHO 1 M 6 cM>
cra’HgapTHoro pactsopa b B 20 r HaBeCKM naUiaiusi ¥ NOCACAYIOIUUM TNepeMEILIUBAaHHEM A0 ITOJHOIO

BbicbIXaHHUs. 1 6onee paBHOMEPHOIO paclpele/ieHHsA LIMHKA Mo BCeMy Oo0beMy HaBeCKH HEeoOXOomMMOo
MOBTOPHOE IepeTHpaHKe 00pa3uoB CO CITUPTOM.

(A3menennas penakousa, Mam. Ne 5).

5.2.2. IlocTpoeHue rpanynpoBoyHoro rpadHka.

5.2.2.1. HaBecky rpanyupoBoYHoro obpasua maccou 20 r noMelaior B cre METPHYECKYIO KIO-
BEeTy, YCTAHOBJIEHHYIO Ha MOMIOXKY npecc-dopMbl M nipeccyloT yewideM 1,22 - 10° I'm (10 1). KioBethl
C 3alIpeCCOBAHHBIMHM IrpadyHpPOBOYHBIMH 0Opa3sliaMH H YHCTHIM NAJUTAAKUEM NMOMEUIAIOT B NMPoOOoNoaaloyio
KacceTy criekrpoMeTpa. Oopasubl ¢ MaccoBoH nosieit uMHKa 0,01% M YMCTHIN na/uaani HCNOMbL3YIOTCH KaK
«BHEIIHUH cTaHAaapT™ U «POHOBOHM cTaHIApT». PeXMM paboThl CrieKTpOMeTpa XapakKrepHu3yercs napaMer-
paMH. HanpsDKEHHE Ha peHTTeHOBCKOM Tpyoke — 70 KB; TOK Tpyoxm — 25 MA,; AeTeXTOp — COBMECTHAA
paboTa NponopUHOHANILHOIO H CLHMHTWUIIIIMOHHOIO cuyeTyukoB. KoumMarop — rpybui. KpHcramw —
aHann3arop — LiF (200) B niepBoM nopsinke orpaXeHHusl. Perucrpauyssi HHTSHCHBHOCTEH BBIIIOJNIHSA-
eTcsi IPU BpallleHUMH obpa3la B BakKyyMe He Huke 6 - 1071 MM pr. cr. CKXOpOCTh ra3’0BOro NoTOKa CMeCH
(90% aprona u 10% Merana) — 7 oM’/MMH, 3Kcno3uums — 40 c.

5.2.2.2. PexuM paboThl aMIUIMTYAHOIO aHAJIM3aTOpa MMITYyJIbCOB — NUbdepeHIIHaIbHBIM C aBTOMA-
THYCSCKMM BbIOOPOM NMONOXKCHUSI OKHA (eXt).

5.2.2.3. I'panynpoBoUHBIe 00pa3ibl 00IYYAIOT HIATYYEHHEM PEHTICHOBCKOH TPYOKH H perdCTPHPYIOT
HHTCHCHBHOCTb (priyopecUleHTHOro uanydyeHuss ZnKo, ;, muHuu (A =0,1437 HM) B nepBoM nopsiake

OTpAaXECHHUsS He MeHee TpexX pa3. [lociie xaxaoro H3aMepeHMst pe3yabTaT aBTOMAaTHYEeCKH I1€9aTaloT. 3aTeM
OLICHHMBAIOT pa3bpoc pe3ynbTaroB. Eciu pasdpoc pe3ynbTaToB NMpEBHILACT CTATHCTHYESCKYIO MOTPEUIHOCTD
3 \[- N, rae N — cpeannee apdpMeTHYeCKOe 3Ha4CHHUE YHC1a HaOMpaeMBIX HMITYJILCOB, TO CEPHIO H3MECPCHHUM
noBTOPAI0T. YHCNo HabHpaeMBIX MMITYJILCOB INPONOPLIMOHATLHO UHTEHCHBHOCTH aHAIMTHYECKOH JIMHMHU
LIMHKa OT NnpooObl.

3.2.2.4. AHAIOTHYHYIO CEPHUIO H3MEPEHHH BBINOJHAIOT MOCJHEHOBATEIEHO WIS KaXaoro obpasna,
NpHYeM VI «BHEUIHEro cTaHAapTa» ¥ «pOHOBOIO CTAaHAApTa» 3Ta CEPHs NOBTOPSIETCS Yepe3 ABa IPpaayH-
POBOYHBIX 0bpa3ua U pe3y/ibTaThl H3MECPEHHMH KAXKIOH cepHH ycpeaHa1oT. [IpH nocTpoeHHH rpaqyMpoBod-

HOro rpagpuka TIpoBOASIT HE MeHee TpeXx CcepHH H3MepeHHY. OTHOCHTENIBHYI0O HMHTEHCHBHOCTh
AHAITMTHYECKOHN JIMHHM LMHKA BBIMHCIISIIOT NO cbOpMyne

NZn NZ

rne Nz, N, m N5, — cpeaHue 3Ha4eHHMS YHCIA MMIY/ILCOB, HaOHpaeMEIX 32 BpeMs 3KCMO3MIMM,
COOTBETCTBEHHO, OT IpaAyHpOBOYHOIo obpa3lia, «HOHOBOIrO» H <«BHEIIHEIO

CTAaHAAPTOB».
[lo HaHneHHBIM TaKUM 06pa30M OTHOCHTE/ILHBIM MHTEHCHBHOCTSM OT INpalyMpPOBOYHBIX 06pa3lioB K

MacCCOBBbIM JI0JSIM LIHHKA B HHX CTPOSIT I'PalyHpOBOUYHAIN I'pad UK, 110 OCH OPAHHAT KOTOPOIO OTKIIAKBACTCSH
MaccoBasi X0JI LIHHKA, a No OCH abclMcc — OTHOCHTEIbHBIE HHTEHCHBHOCTH. [Ipn HaymMvInH nporpaMMu-

PYIOLICTO HACTOJIBHOIO KaJIbKYJISITOpa rpafyMpoBOYHBIA IrpadHK annpoKCHMHUPYIOT THHEeHHOH dyHKimeH

CHh=m[*™+ B, (2)
rne CZ" — nelcTBUTENMbHAs MaccoBas JOMS LMHKA B npobe:
I “® — oTHOCHTeNbHas MHTCHCHBHOCTb AHATMTHYCCKOM JIMHMM LIHHKA.
mu B — perpeccHOHHble KO03(d(DHIMEHTLI, ONpeAensieMble 3KCNEPUMEHTAIBHO C HCIIOIb30BAHHEM

MeTola HaMMEHBUIHX KBaApaToOB.

[lonoxenue rpanynpoBoyHoro rpapuka (WiH BEJMYMHE! TPaXyHMPOBOYHMIX KO3(p(PHIMEHTOB) KOH-
TPOJIMPYETCA MOC/E NPOBeISHHUsST paboT NO PEMOHTY, HACTPOHKE WIH CMEHE CIIEKTPOMETpaA.
(U3menennan pexakuusa, Mam. Ne 5).
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53. Il poBeneHHe aHaadH3a

AHaJIM3UpyeMble oOpa3Lbl Na/U1anys ISl yaaJeHUs: TOBEPXHOCTHLIX 3arpASHEHHH KMIISITST B pacTBOpe
COJISTHOM KHMCJIOTHI B T€UeHHe 2 MHUH, NPOMBIBAIOT BoaoH H cywatr. HaBeckm npod Maccon 20 r mpeccyloT
B CIIEKTpOMETpHYECKHe KioBeTbl. B mpobonozampoulyio KacceTy CINEKTPOMETpa IIOMEMIAIOT KIOBETHI €
«BHEIITHHM» U «DOHOBBIM CTAHAAPTOM» H IByMs npo6amu. [IpoBoasT cepHio H3MEPEHHH HHTCHCHBHOCTEH
110 TPH pa3a OT «BHELIHETro» H «pOHOBOTO CTAHAAPTOB» H IBYX Npo6 NpH peXHMax, IPUBEICHHLIX B 11. 5.2.2.

CepHM M3MCPCHHH NOBTOPAIOT YETBIPE pasa.

54 O6paboTKa pe3yIAbLTAaTOB

5.4.1. Pe3ynbTaTel H3MEPEeHHMH NO KAXIOW CEpHH YCPEAHSAIOT H HAXOOAT OTHOCHTEJIbHbIC HHTCHCHB-
HocTH no dopMye (1). [To oTHocUTEIbHBIM HHTEHCHBHOCTAM ONPEAC/IAIOT MACCOBYIO OO LIMHKA B Npobe
C MOMOILBIO Ir'PAXYHPOBOYHOTO rpapHKa WIM pacCYUTLIBAIOT 1o popMyJie (2).

5.4.2. Eciu MakKCHMMAJIbHOE PpacHYeTHOE PaCXOXICHHE TIapaUle/IbHBIX Ppe3ybTaTOB H3MEPECHHH

Ay = C Z%(max) — C 2" (min) He TpeBLOLAET HOMYCKACMBIX PACXOXAEHHH A, NPH NOBSPUTENBHON BEpOAT-
HocTH P = 0,95, TO 33 OKOHYATE/ILHBIN PE3YNbTaT AaHANH3a IPHHHMAIOT CpeiHee apHPMETHYECKOE 3HaYe-
HHe Maccopoil Ao C Z® Bcex cepHii H3MEPEHHH, paBHOS

2. Cha
E%":f:l

(3)

n )

rne CZ® (i) — 3HaYeHMe MAcCOBOM NOJIK LIMHKA B Npobe, COOTBETCTBYIOLIEE i-Oif CEPHH M3MEDPECHHH;
n — KOJIMYECTBO CEPHH H3MEPECHUM.
3HageHHs A ,, (cM. Tabn. 1) paccYHTaHbl ¢ HCNOJB30BAHHEM BECJIWUYHH OLIHOKHM 3KCIIEpHUMEHTA G H
nosepuTeabHoro pakropa D no Ilupcony no popmyne

Ay=0c.-D(P,nj). (4)

5.4.3. ADCOMIOTHBIE NONMYyCKaeMble pacXoXIeHHMS pe3yJbTaTOB NapavieJIbHBIX OINpEICICHHH TIpH
NOBEPHUTEJIBHON BEpOSITHOCTH P = (0,95 He NOoMXHBI NpeBblllaTh 3HAYCHHH, YKA3aHHBIX B Ta0/. 4.

Taonunma 4

AOCO/IOTHOE JONIYCKaeMOe

MaccoBasd D018 NIpHEMeECcH, %
A ap ’ pacXoxXiaeHure, %

Or 0,001 mo 0,003 0,0004
Cs. 0,003 » 0,01 0,0005
» 0,01 » 0,02 0,0006

Ecnn pacxoxXaeHue KpaMHHX pe3yJbTaTOB aHAIM3a MPEBLIIAET BEIMYHMHY A ,,, TO OLEHKY pe3Ko
BBIACIAIOUIUXCS OTKJIOHECHHH BHINOJHSAIOT C UCTIONL30BAHUEM I-KPHTEPHA.
1 3TOro paccUHTHIBAIOT IKCNEPHUMEHTANIbHOE 3HAYeHHE I o popMyie

cfn(:)-?:f“ (5)

- )
Sc-\} H;l

¥

Irac

\/Elf!f“m—?f‘ : (6)

n-—1 ’

S, =

S, — cpeaHeKBapaTHYECKOe OTKIOHEHHE €IUHHUYHOIO pe3y/ibTaTa H3MEpEHHIA.

Tor pesynpraTr, Mis KOTOpPOro HaWACHHOE 3HAYEHHE I; NPEBOCXOAMT NO abcomerweu sBeAMYHHE
3HAYCHHE I, — paACHpECOCICHUS U1 YPOBHS 3HAUYUMOCTH oo = 0,05 ¢ yHcaoM creneHel cBoOOIb;

f = n—2 (cM. Tabn. 5), oTOpPACHIBAIOT KAK OLUUOOYHBIHA.

3HayeHHA I — KPUTEepHA IU1s1 YPOBHSA 3HAYUMOCTH o0 = (0,05 (IByXCTOPOHHHI KpUTEpMIi) TPUBEOCHDI
B Taba. J.
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Tadbanumma 5

Yucno creneHet CBOOODI r (o = 0,03; f)
* o ] 1,409
2 1,645

Ecnu cpeam Bcex pe3ynbTaToB ABA 3aBbILICHHBIH Y 3aHHXXEHHBIH, TO CHayajia NpoBEPAIOT ONUH H3
HMX, HAIPMMEDP, MAKCUMabHbIA. ECin 3TOT pesynbTaT oTGpachiBaloT, T0o noacumthmawr CZ" u S, no

OCTABLUMMCS pe3yabTaTaM M BBIMOJHSIOT OUEHKY MHHHUMAJIBHOIO 3HAYECHHSI.

3a OKOHYATEJbHBIH pe3ynbTaT aHaJIM3a NPUHHUMAIOT CpelHee apu(PMETHUYECKOE TpeX WIH IBYX OCTaB-
LIMXCS] pe3YJ/ILTATOB.

[IpyMep pacuyeTra MAacCOBOM AONHM LHHMHKA B NnaUlaluM TNPpHBEACH B NMPHJIOXKCHHUH.

54.1—5.4.3. (MU3menennan penakuus, Ham. Ne 5).

ITPHIOXEHHAE
Pexomenoyemoe

NMPUMEP PACYETA MACCOBOMH JOJIN IIMHKA B NAJUIAIMM

1. PesyibraTel U3MepeHUA UHTCHCHBHOCTH aHATHTHYECKON JTMHMM IIMHKA ITpHBeACHH B Tabl. 1.

Taoauna 1

Cpenlee apupMeTHUecKOe 3HaUYeHHE YKHCIIa HAOMpaeMbIX HMITYJILCOB
HoMep cepuH Ha3MepeHHH -+ — -
N5 () NP Nz, ()
1 104073 75839 83665
2 103406 75751 82596
3 103077 75199 81823
4 103762 753135 82920

2. Pacyer OTHOCHUTENBHOM UHTCHCUBHOCTHY aHATHTHISCKON JUHUM IIMHKA MpUBeneH B Tabil. 2
B (0)-FE ()
Nza(i)-NZ

[I¢ ! — HOMEP CEPpHY U3IMEpPpeHUH,
i=1,2,3,4.

Tabnena 2

T’ byl i e P el hinnhilie o e

OTHOCHTe/IbHaA HHTEHCHBHOCTh Zn K« 7 — JIHHHHM VIS i—H3MEepeHHA
HoMmep npobn |

—1 e e

1 2 3 4

I 0,2772 0,2475 0,2376 0,26733

3. Pacyer MaccoBOH HoiM UMHKA B NMa/UIadIvM mpuBencH B Taba. 3.

C%“(t) =ml zn(:’) + B,
rome m = 0,0101;, B = 0,0004.
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Tabnuixa 3

MaccoBa DoJif IIHHKA, paCCUHTaHHasA A I-H3IMEpEeHHA

2

0,0029

T

3

0,0028

4

0,0031

4. OlleHKa pe3y/IbTaTOB H PacdeT CpeaHEro 3HaYCHH.

Tak XaK MaKCHMalIbHOE PACcXOXICHHE IIapa/lle]IbHHX pe3yjbTaToB paBHO | C %" (max) - C Zn (min)| =
= 10,0032 - 0,0028] = 0,0004 < Ay, 3a OKOHYATEILHBIH pe3y/IbTaT aHATH3a IPHHHUMAIOT cpefHee apudMeTHIecKoe BeeX
H3MCPCHHM.

- 0,0032 + 0,0029 + 0,0028 + 0,0031

(U3menennuas penaxkums, Usm. Ne 1, 5).



