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HactosuHi cTaHIapT VCTAHARTHBAST CTIEKTPOMETPHYSCKHH H cneKTporpadHyeckiil MeTOOR OOpe-
AefeHMA COASPXAHHA MNATHHLL, POIHA, PYTeHHA, WPHIHMA, CEHHLA, 30n0Ta, cepebpa, HMKens, MemH,
Wenesa, ATOMHHHA, KPEMHHA, O0RA, MArHHA, LHHKA, CYPhMB! H MPABHMETPHYECKHA MCTON ONIpeAencHHA
neTy4MK NpUMeceil, a TAKKE PEHTTEHO-CNEKTRANEH L quiyopecUeHTHEI MeTON onpefeneHud IHHKA.

CrexrpoMeTpHYeCKHIl MeTol OCHOBAH HA HCKPOBOM BOIDYAIeHHH RITYYeHHA Mexny npoboi nan-
AafMA ¥ KOHTRAASKTROSOM HWTH Ha Nepebofs NpoGE Nannaams & roobymy, HenapediH aieMeHToR Tpindeced
B AYTE MOCTOAHHOTD TOKA C NOCHedyiouM GoToOMEKTPHYECKHM HIMEPEHHEM HHTEHCHEHOCTH aHATHTH-
YECKMX MTHHHA npumMeceii.

OmpenenmoT NPHMECH: TUTATHHY, HPHIME, PYTeHIH, CYPLMY, UHHE H cBHHen — or 0,003 mo 0,1%
KAXKOOND; poadid, 30070, Keaeso B HHKems — oT 0,001 go 0,1% waxnoro; cepebpo, KpeMHAAR, AmMoMHHMEH,
mMedb, Mardui — o7 0,001 o 0,02% xaxoorn; ososo or 0,0005 ac 0,02%.

Cnexrporpaduieckiil MeTON OCHOBAH Ba nepeone npobn nannagua B rnobyny, HonapeHME ane-
MEHTOE NpHMeccH B IVIC NOCTOAHHOTD TOKa H (homorpacdhieckod perdcTpallHe HX CASKTPOB.

UMpenenaoT NPpHMECH: MNATHHY, POOHIE, HPROHA, pyTeHHH — ot 0,002 go 0,1 % Kamnoro; HHKEE,
mModb, cepetpo, Maraui — ot 0,001 g0 0,01 % xaxnoro; anoMEHER, KpeMEEH, caEden —or 0,001 ao 0,02%
kaxaor, xenczo ot 0,002 ao 0,05%; scnoro — or 0,001 ao 0,05%; onoso, uHHE — ot 0,0005 30 0,02%.

lNpaBHMETpHYCCKHH METON OCHOBAH HA OMPSOcicHMH MACCOROH JONH NOTEPE: OPH NMPOKATHEAHHH O
PATHOCTH MACCH! AHATHIMPYEMOTo ofpasiua 00 M Mocne MPOKATHBAHMHS.

PerTreHo-cNEKTPANBHEIR QUTYOPSCUEHTHRIH METON OCHOBAH Ha BOSDYACHHH BTOPHYHOMD HIMYMGC-
HHA OT NANNATHA MOAHKPOMATHYSCKHM HATYYEHHaM peHTIeHOBCKOH TpYDKH © NOCASTYIOUIHM HOHHIAI-
OHHBEIM MIMCPCHHEM HHTCHCHBHOCTH AHANHTHYeCKOH AMHMH 1MHKa. Onpegensor UHHEK — ot 0,001
oo 0,02%,

(Himesennnn penaxuus, Ham. Ne 1, 2, 4, 5, 7).

1. OBUIHE TPEBOBAHMA

1.1. Ob6mue TpeHopaHHA K METONDY AHANHIa — no N'OCT 22864,
(Hamenecanan penaxusn, Ham. Ne 5).
1.2. {Hekmouen, Ham. MNe 5).

1.3. Maccosyio gono npuMecel cnexTporpadHYeckHM H IPABHMETPHYSCKHM METONAMH ONpPeNcisIoT

HE MEHEE, 9CM B YCTRIPEX NAapAAIcIEHBIX HABSCKAX, CNEKTPOMETPHYSCKHM — HE MCHOS Y& HI YETRIPEX
MEeCT. OOHOH TabmeTrH.

1.4, 1.5 {(Hewwouenw, Ham. MNe 5).
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2. CNNEKTPOMETPHYECKHA METON

2], ATnNapaTypa, PEAKTHEM H PAacTBEOpPH

KeaproMerp smuccHonuetii APT 31000 win ApyTodH, He YCTYNAKUH 0o TOMHOCTH NpHGop.

NeHepaTop YHHIQMAPHLG HHIKOBOIETHON HCKPBIL

Mpecec HTP-60.

Cramsas npecc-hopMa ¢ MaTpHUCH BHYTPEHHHM OHAMCTPOM 40 MM,

CTaHOK VA 3aTO4YKH METAULIHUECKHX CTepaHel.

Beckl aHANHTHYSC KHE.

[lannanwessle CTEpXHE IMaMeTpoM 6 wMmM, AnuHOH 150 MM (MaccoBas 0OMA NALIAIHA He MeHee
99, 98%), ;TOYEHHEIC HA KOHYC noa yrmom 507

panymporoYHEE obpasihl.

Crmpr srunoesid pexridicosannwil no [OCT 5562,

Kncaota conaran ocoboil yHeTors no NOCT 14261, pazbampnennan 1 : 1.

Bona AHCTIUTHPOBEAHHAR,

CTangapTHR ofpasel]l COCTARA MATLTANMA ANA NPOBEPKH NMPaBHILHOCTH PEIYTLTATOE AHATHIA.

DeKTPOIE TPAGHTOBLIE CISKTPANTLHO-THCTHIS,

(Hameneanan pepaxumn, Ham. Ne 5, 7).

22.MoRaroToRKa K aHalway

Jas yonanesus NOBEPXHOCTHRIX ArpAIHEeHHA NMAMNagHH KINATAT B PAcTBOpE CONIAHON KHCAOTH B
TegenKe 2 MHH, NTPOMBIBAKIT BOMOH H CYLIAT,

Hapecky maccoit 20 r moMemanoT & npece—GopMy H MpeccyloT youiuesM 450000 H.

Tafnency npobsl NOMEIAKT HA BOSOONICKIAEMYIO NOICTARKY BOINYITHOND INTATHEL CACKTPOMETDA.

KoHTpacKTPoI0M CHYRHT NALIAIHEERI CTepHEHE.

Axanwrydeckiil nposexyTor 340,02 MM ycTARARTHBASTCH 0O 1abnoHy.

TabneTea ¥ MATTATHERLN CTEpXEHE ARIAIOTCH 3NEKTPONAMHE HHIKOBONSTHOH YHHNONAPHOH HCKPhI.

EciH Ha AHATHI HOCTYTAKT Mpobsl B BHOS THTEIX cTepRHER THaMeTpoM 6—8 wM, Lnuno# 20—25 MM,
Topiikl cTepxHeHl ofpabarkEaloT HA CTAHKE HA MACCKYID FIAIKYI0 NOBEPXHOCTE, NOCAS YT NOBEPHHOCTL
MATUTAAHE COMTHITEAKIT, KAK YKA3AHO BEILDE.

[lpw asatisc B OYTe MOCTOAHHOTO TOKA HABSCKY MANnaiHMa Maccod 100 Mr noMeliaxT B KpaTep
rpadyHTOBOTO ANEKTPOOA OHAMETpoM 6 MM (raybuHa kparepa 1,5—2,0 mM, auametp 3,5—4,0 mm).
KOHTPaIeKTpOaoM CIYRAT IpadHTOELEe CTCpXHH ATHHOH 30—350 MM, 3aT0OMECHHBIC Ha YCCYCHHBIA KOHYC
¥ MRCIEATKON IHaMeTpoM 2.5 MM,

ZiMlpopeneHAe aHadHIa

MNpoba mannagus cIVEWT aHoloM (+), a KOHTPINEeKTPOd — KaTtofoM (—).

MogroToexa npubopos Kk paboTc NMPOBOAWTCA COTMACHO HHCTPYKUHAM Mo SKCAYaTallHH  Ha
npHbOpEL,

O6pasel] obLICKPHBAXOT He MeHee ueTnipex pa3. TMocne kakaoro OORICKPMBAHHA MO 3ANAH-
HOH  AHATHTHUGCKOH OpOTPaMMe AFTOMATHYECKM MNEMATAETCH pPe3yIbTaT HIMEPCHHA OAA KOEDOro
IEMCHTA.

KoHTpanexTpon 3aMeHSI0T HOBBIM NEpel CHHTAHHEM HOBOH npobn.

2.2, 2.3, (Mamenennas pepaxnas, Ham. MNe 7).

24 DhpadboTKa pe3syAILBTATOB

Mo pesybTaTaM HIMEPEHHHA © NOMOUIEK NOCTOAHHOM rpadika, MOCTPOSHREOTO MO MPaTyH OB THEIM
obpasiiamM, onNpeneroT MACCOBYRD OO NpHMeced,

INpu ocHAIEHWH KBARTOMETpA KoMIboTepoM (2BM) no zanawmoll aHANMTHYECKOH NporpaMue
ABTOMATHYCCKH NMPOBOAAT PAcCYET MACCOBRIX NOMeH M HX NeYaTaHHe.

3a OKOHYATENLHLIH PETYNETAT AHATHIA NPHHHMAKT cpeiHes apHpMETHYECKOS HCTHPCX HIMCPEHHA
(OOBICKPHBAHMA), MAKCHMATHHOS PACKOMICHHE MERTY KOTOPLIMH HE MPCBLILIACT NOMYCKASMBIN PACKON-
aeHul TpH QoBepHTENLHOH BepoaTHocTH P = 0,95

Ecny npoBenena KanHOpOBKa MIMCDHTEILHEIX KAHATOE CNEKTPOMETPA MO IPAIyHPOBOMHEIM 0bpas-
LAM, MACCOBYH) JOMK IICMCHTOB MNpHMEecel MOmy9alT YMHOKEHHEM 3PCrHCTPHPOBAHHOTO JHATCHHA
nokasaH il dpoBono BoNLTHETPA HA UeHY AeneHHA, KOTopas 404 KOEiono 3eMeHTa OnpenenscTcH npH
KAnHBpoEKE.

AHATHTHYCCKHE JTHHHH 1A BHMMOMTHENHA AHATHIA MPpeacTARMTeHK B Tabn. 1.
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OnpepenRcMbli 3ACMEHT

AlMEA matims, M

Tatidwua

MaaTwHHa 2EI03; 265,54
Pomth 365,79, 33 48
Hpranii J2L0T, Bk 16
PyTesmit 349,39; 240,22
Jonoto 267 .59

CRHHESI 405,78

Hencao 296,68, 259 94
Kpenennt 28K, 15

Ohroso 286.33; 1899 317,50
AJTRORMBMFHE J0E.21; 356,15
Cepebpo 33K.28

Memr 324,75, 327,39
Huxenn 22T, X261
hMartm 279, 55, 2RS5 21
Cypisia 206,83

Thres 334 50y 213 %5
IManmam 331,08, 408,73 BruyTpewrood cToHmapT

(Hamenennan penanomn, Hium. MNe 6).

2.4.1. [Npurorornenke rPAIYHPOBOYMHEIX obpauos (cM. n. 3.4.3).

2.4.2. ABCOMOTHBIE NOITYCKAEMBIC PACXORIEHHA PEIYILTATOR NAPANNCILHEIX ONPEAENeHHA HE N0/~
HLl MPEBLIINATE IHAYCHHHA, YKATAHHEIY B Tafin. 3.

3. CNNEKTPOIPA®HYIECKHHA METOO

3l AnmapaTypa, pPeakKTHBWN H pPacTBOpM

Cnexrporpad andpariHoHHED ¢ pelueTkofl 600 wTp/MM WIH cneKTporpad Keapiicsani cpenseh
OxcnepcHy. TpexcTynenyaTsii ocnabHTens ¢ NpomyckasMocTeio crenenedt 100,40 w 10%.

[NeHepaTop OyTH NOCTORHHOM WIH NepeMeHHONO TOKS CHAOH o 15 A.

Heperncrprpyioumi MuxpodoTomMerp.

Cransuan npecc-dopMa ¢ MATPHUEH BHYTPCHHHM THAMETPOM 4 MM,

Cranox ana 3aToykH rpadHTOBLIN SNEKTPOLOS.

IneKTPoAN IpadMTOBLIE CNICKTPANEHO-YHeTHE Mapok OCY 7—3, OCY 7—4, B-3, auamerpoM 6 M.

IpanynpoBounbie ofpasis.

DOTOMNACTHHEN CNEKTPANLHLIE THOA DC YYBCTEMTEMbHOCTEIO 5—10 en. wam THNa 2 YYBCTBMTEAL-
HOCTHLIO 16 en.

CnHpT sThaoesl pexTHdmkosankuf no FTOCT 5962.

Kucnora conanas ocobofl yucrorw no NOCT 14261, pasGasnennas 1 : 1.

Mpospurens u duxcax no NOCT 10691.0, TOCT 10691.1. JonyckaeTca npHMEHEHHE PYTOIO
KOHTPACTHO paboTaiinero NposBEHTENS.

Crannapmeii ofpasey cocTaga NanIaqms AnA NPOBSPKH NPABHILHOCTH PETYNLTATOR AHATH.

(Hamenennan penawmen, Ham. Ne 5).

2. MMoaroToBEa K AHAAHIY

Ina ynaneHHs MoBepXHOCTHLIX JArPASHEHHN NAMTARMI KHNATAT B pacTEOpE COMAHON KHCAOTH B
TeUcHHe 2 MMH, MPpOMLIBAIOT BOZOA M CylIaT.

Hapecxky maccoii 100 Mr nomeiuaor B kparep rpadHTOBLIX 3AeKTponos  (rTyGHHa Kparepa —
1,5—2 MM, ouametp 4 MM). B cmyvae aManmsa rybuaToro nNansagns HaBeckH METALIA IIpeccyoT
yerinesm 500—10000 H. KontpanekTponos caysat rpadHToBse CTEpRHA SauHol 30—50 MM, JATOYCH-
HEIE Ha YCEUCHHAI KOHYC C TUIOLIANKOA AHAMETPOM 2,5 MM.

J3iMNMposcaeceume anHanAM3a .

CNexTpsl rpanyHMpoBOYHAIX M AHATHIHPYEMLIX 06paslos thoTorpadHpyIOT Ha cnicKTporpade: LIMpHAA
wenau 0,015 MM, oceellicHHe 1ETH TPEXTHHIOBEIM KOHAESHCOPOM, cHAa Toka—10—12 A, sSKcnosHiMs
60 c. AnanHaupyemeiil obpasen SRIACTCA AHOOOM.
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AHAMHTHYMECKHHA NpoMexyTok 2.5 MM peryaMpylor B Npolecce SKCMOHHPOBAHMA CNEKTPOR NO
HIOOPpAKEHHI) HO NPOMexyTOUHOR adadparde. DOTOMNICTHHEH MPOARNAKT B TeYeHHE 5 MHH npwu
TeMnepaType nposemTens 20 *C.

Mposenennkie GOTOMTACTHHKM ONOIACKHBAIOT B BOOC, (MHKCHPYIOT, MNpOMBBAKT B Tpo-
TOMHOHR BOle, BRICYIIHEAKT H (HoTOMSTPHPYIOT.

34 Db6paboTKa pe3¥nNeTaTOB

3.4.1, Mna Bcex SieMEHTOR BHYTPEHHHM CTAHIADTOM COYMAT AMHHM nannagua.  OnpenensHue
MACCOBRIX JONeH NpHMcCCH NPOBOAAT MO METOOY <TpeX ITATCHOB*, 3a OKOHYATENBHBIA peaynLTarT
AHATHE MPHHHMAKT cPedHee APHMETHICCKDE HeTRIPEX NApUUIENEHLX onpeleieHid, MakcHMAnkHOS
PACNOMICHHE MERIY KOTOPMMH He NpeBELIU3eT OOMYCKACMBIX PAcXOXICHMA NpH AOBEpHTENLHON
pepoATHOCTH £ = 0,95, AHATHTHYCCKHE THHHH LA NPOoBeIeHHA AHATHIA NpeacTailed s B Tabn, 2.

TabnHuoa 2

e - —_

Ilisia BOUTHLE, HM
Ompeaenas MBI 3ReMEHT -
AFATETHNSE KO TTHHHEH BHYTPEHHEID CTAHIAPTA
TLnarsea . XT0, 58 268 62
Pogpoi 132,30 332,04
Pyresif 366,13 , 356,66
Hpsiomit 266,47 | 268,62
Jonoro L 267,59 | 268,62
Eenewn 302,06 | 21T
Memn 34,75 | 321,489
Hugeas ; 341,47 332,09
Cepelipo { 328,04 328,72
ATHOMHEMI 309,27 306,61
Kpestireit 285,15 302,17
Coronos 26, 35 302,17
CeHHCN 283,30 2,57
Mo 285,21 02,17
JEVTHY 1345 33209

(Hamepenman pemaxmman, Haw. Ne 1, 5).

342, C noMolbio MHKPOPOTOMETPA HIMEPAIOT BETHYHHY NOYEPHEHHA AHATHTHYCCKHY NHHHA H
MHHHHA BHYTPEHHEND CTAHIAPTA.

C noMOILED XapakTepHeTHYeckKol KpHBOH, KOTOpas cTpoHTCH A8 KAXIoH cleKTporpaMMel, onpe-
AenAT norapidivbl OTHOUICHHA WHTCHCHBEHOCTH AHATHTHMECKOH THHHH NMPHMECH H BEHYTPEHHETD CTAH-
napra.

MNpanyupoBosHbIc rpathHkH cTposT B kooponHaTax g O - 1g '2@, no ocH abcumee — 1gC (aorapudim

B

MACCOBROH OOAH rpamyHpobodHbIX oOpasloE); Mo OoCH ODOHHAT — | Si“'ﬁ {norapud™ OTHOLEHHA HHTEH-
EL

CHEHOCTH NTHHHH NMPHMECH K THHHH BEHYTPEHHETO cTaHjapTa),

B obnacts GonbliMx MaccoBX Aofel QOMYCKAacTeA NOCTpocHHE IPAIyHpOBOMHBIX rpadMKoB B
KoopaHHaTax A 8 —lgC rae A § — pasHoCTE: MDOYMEepHEeHHH aHAMHTHYCCKOH MHHHH H THHHH BHYTPEHHETO
CTAHIOAPTA. '

Mo rpanyHPOBOMHLIM rpapHKAM HAXOLAT MACCOBRIE JOMH NpHMecell B aHATHIHPYCeMbBIX Npobax.

3a OKOHMATEMBHEIA PEIYNETAT AHATHAAE MPHHHMAKT CPCIHes apHhMETHYECKOS MCThIPEX MAPA/LTE The
HEIX ofipefeneHlil, MAKCHMANLHOE PECXOKISHHE MERTY KOTOPLIMH HE MPeBLIIAST JOMyCKAS MLIX PAcKoN-
OeHHH NpH JOBePHTEALHOH BEpOATHOCTH P = (0,95,

3.4.3. [Mpuzomonsente zpadyuposoansr ofpasyos

INpaaynporouHble 0Opasubl AN8 CNEKTPATLHOTO aHANTHIA TOTORAT TMYTEM HENOCPEACTBEHHOND RBSOC-
HHA PAcYeTHOND KOMHYSCTER NOpOIIKOE NpHMecedl (MapkH X. 4.) B CNeKTPATEHO YHCTLIH naimaani
(MaccoBas Dons naniaous He MeMee 99 98%).

Hapeckns npuseceii ¢ HeBGONLIIHMM KONHISCTROM MaAfaiMs npeccylorT B tafneTxy (Bo HibexaHHe



rocT 12225—80 C. 5

MOTEPh MpHMeceH]), 3aTeM TADMETKY H OCTATOK MNAULTAIHA NOMENAnT B MPadHToBMHA THMeObh B IVTABAT B
narpesrrenbioil nea THNa HCT-016 npu 1700°C B Tesenne 20 MuwM.

Mocne Miaeky CANTEH O4HILAKT OT BHEIUHHY MeXaHHYeckHY BEpATLIEHHA, NPOMEIBAIDT B CONAHOH
KMCIOTE M PACCTPATHEAKNT B CTPYAXKY KPYIMHOCTRERY | MM, CTpymky NpoBapHBAIOT B COAHHOR EKHCROTE,
NP BT AMCTHUTHPOBAHHON BOOOH H Cy1LAT.

YncToTy mannagHsa 00 MIEaBKH ONPelIciAlT CHeTporpadcckKiM MCTOOOM B TeX e YCIOBHAX, NpH
koTopelX nNpopoasaT adHanuy. [Mpusecyn, wotopbie obHAPYAHBAKT B NMAMNATHH, ONPEIEAAT METONOM
AofaBoK, 4 HARACHHBIE MAcCORLE AOMH YMHTLIBAKIT NMPH HINOTORIEHHH MPAIyHpOBOYHEIX obpasuos.

INoTOBAT CEpHID HI IDECTH IMPAIYHPOBOYHEIN OOGPAIUOE B OHAMAIOHE MacCOBRIX momed ot 0,0005
1o 0,1%.

JNonyckaeTcHd NPHIOTORISHHE MPATYHPOBOYHEY 0Opajumos opyTHMM cnocobom, obecmesHBaMIIHM
VESLIAHHYK TOUHOGCTE aHANH3A,

344, PasHocTh pe3yabTaToB NMapALICIbHBIX ONPeleleHHH M PelyIkTATOB aHANHIA HE IODEHA
NpeBLILATE YTHAYEHHA JoMyCKIeMBIN pacNoRAsHWH, MpHBSIfeHHEIX B Tadn. 3.

Tabamma 3

donyceazsoe pacxookacHnAe, %
MaccoraR pona npseceR, %
MEAPATIRTEHEDR OFpefes R l PEAYTRTITOR AHATHIA
||

Cre 00005 mo 00010 macmmom, 000 00010
Ca. 0,001 = 0,003 = 0,004 | 0,005

w 0,003 = 0,010 - 0,006 0,008

= 0,01 » 003 * 0,01 0,02

= 003 = 0,10 - 0,02 0,03

J42—344 (Hamenenmaa penaxous, Ham. Me 5).

4. TPABHMETPHYECKHHA METO/[ OINPEIEIEHHA MACCOBOH O0JIH
MOTEPHL INMPH MPOKATHBAHHH

4. AnnapaTvypa

BnexTponeyt ANA NpoKAnHBaHKA npa 900—1100°C.

THron nnathHopwe MNe 100—4 mo T'OCT 6563.

Annmapar KEnna AnA moayHcHHA BONOpPOIa.

Turnn apdopossie Nv 3 no MOCT 9147,

Bechl aHanHTHYEC KHE.

SrcHrarop no NOCT 25336,

(Himesennan pegaxuns, Ham. MNe 4, 6).

4. llpopcocHHE AHANHIA

YneTsiil noaTHHOBRI THIEA: ¢ MOCTORHHON ONpencAcHHOM Maccolt momemaoT B apdoponssi
THIE/b B MPOKATHBAKT B Ne4H B TedeHue 10—15 wmun npe tTemneparype B00—1000°C. INo okoH4anHH
npoxkanveaHun GapdopoBRIl THTENE ¢ MAATHHOBLM HIRNCKAIDT HI NeYH, BOCCTAHARTHEAKIT TUTATHHOBLI
THIE/E MUEMEHEM BOROPOAA 0O TOMYYEHHA cepoll MOBEPXHOCTH THIMN, OXNANIAT B IKCHKATOPE OO0
TeMnepatyphl (2045)°C B onpeaensoT Maccy MIATHHOBONO THrAA. [locne 3TOro B HEM Me BIBCHIMBAKOT
5,0 r aHATHIHPYEMONO MCTALTA,

THrens ¢ MeTannoM MoMe AT B hapdopoBhifi THMENE H NPOKATHERIOT B Ne4YH B TedcH e 40—45 Mum
npH Temnepatype P0—1000°C, wmamnexaor w3 neus GapdopoBini THrENsE © IUATHHOBEIM THITIEM,
BOCCTAHARTHBAKT AHANHIHPYCMBIH METANn MNaMeHeM BOAOPONA B TedcHMe 2—3 MHH, OXTAXNAKOT B
SKCHEATOPDE O0 TeMnepatyphl (2045) "C.

TlnaTHHOBLIA THICAL BIBCILMBAKT, NOMEIAKT B GapdopoBblii THIENL H NPOKATHEAIOT MPH TEX XKe
VCAoBHAX B TeucHHe 10—15 MMM, 3aTCM THIMTHM HIBNCKAKT H3I NEYH, BOCCTAHARTHBAIOT AHATHIHPYEMEIH
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METANN B THIMS IMaMCcHCM BOJOPOOS B TE9SHHE 2—3 MHH, OXTAKIAOT B SKCHEATODE 00 TEMNepaTyphl
(2045) °C H BHOBRE BIBSITHBAKOT.

DTy onepaliHio NOETOPAINT 40 NOMYYeHHA NOCTOAHHON MAaCcChl TUIATHHOBOID THITIA ¢ METALIOM.

PaspocTt Macchkl THITIE © METALIOM 00 H OOCAE NPOKATHBAIHHMA #H BOCCTAHORISHHA OJacT
MACCY TIOTEpLE NpH MPOKATHEAHHH B npode.

(Hywenennan penawmun, Ham, Me 4, 6).

43 Ob6paboTKxa pe3syIBRTATOR

Maccosyio 1K NoTepk MPH NpoKanyeadHH () B NpolleHTaX BRMHCAAKT No (hopMyas

X - 104,

Tac My — pAIHOCTL MACCH THITIA © METALIOM 00 NMPOKATHBAHHA H NOCAS NPOKATHEIHHA H BOCCTAHOB-
JNEHHA, T

m — MAaCCA METANTA, T

3a pesyIETAT AHATHIA MPHHHMAKT cpeiies apHdMeTHYSC KOS YETHIPEX MAPARIeIbHBIX OTIPCACICHHH,
MAKCHMANEHOS PACKONICHRAE MEXTY KOTOPEMH He npepknuast 0,005% npu MaccoBsoll mone noTeps NpH
NMpoEATHEAHEAH a0 0,02% 1 0,01% npy MaccoBof Oone MoTephk NPH OpoKkaTHEAHMH oT 0,02% no 0,05% npu
OOBEpHTEMRHON BepogTHOCTH P = 0,95,

(Hameaerman penawoas, Him, N 6).

=0

5. PEHTTEHO-CNEKTPATBHBIA ®IYOPECIIEHTHBIA METON
ONMPEIETEHHA LIHHEA

5. AnmapaTypa, PEAaKTHER H PacTBOpPM

[TomyaFToMaTHIECKHH peHTTeHOBCKHE uTyopecleHTHRL cnexTpoMeTp PW—1220 «Philipss.

HacTonbHEIR Kamkkynamop nporpasmaepyionm 9100 A eHewlett — Packards.

Perrresobokad mpytka OEG—100 ¢ maTepranoM 3opKana aHOma H3 3000T4, MOUNIHOCTEK 2 kBT,

[Npecc rMopapnHYec KH.

CTaHAapTHad CTANRHAA COSKTPOMETPHMGCKAR KIOBSTA © BHYTPCHHHM JMaMeTpoM 3,2 oM,

CransHad npecc-hopMa, COCTOMIIAN K3 NOAM0OMKKH H IITOKA ¢ JHaMeTpos 3,2 cw.

Bechl aHaTHTHYSCKHE,

Cnupr sTHnoBeli pextdikoeaismil mo NOCT 59632,

KucnoTa consHan ocoGoil wacToTe! mo [OCT 14261, pasbannenyan 1 : 1.

[Mannagwi NopoIoK, cNEKTPATEBHOYHCTEH (MaccoBad NOMA MALTANHA He Medes 99,98%).

Bona mwcranmuposansas mo NOCT 6709,

Crmo 0,074 s,

LHHE rpaHyTHPOBAHHEL MADKH 4.0.4.

INpamy¥poBosHEIE OOPASLIL.

CTyNka araToBad C MCCTHROM.

(Hanvemennaa pepaxons, Ham. Me 4, 6).

52 MMoproToBKA K AaHANHIY

5.2.1. MpuroToRieHHe IPATYHPOBOMHBIX 0GPAILIOR.

INpanywpopogHkEle o6pasibl ¢ 3a0aHHOR MaccoBOl QoM IMHKA MOTOBAT BHCAXMEAHHEM COOTBETCT-
BYIOIIETO 00beMa CTAHOAPTHOID UHHKOCOZEPMAIIETO pacTBopa Ha 20 r HaBReckKy nopolukoofpasHoro
NANTAIHA H MePETHPAHHA CMECH B0 MOMHOND BRICWIXAHHA B afATOBROH CTYMKE.

['oToRAT cCTAHNAPTHRIC PACTEODRl LTHHEA:

PacTeop A c MaccoBoii Bonel WHEa 1 r/ov’; 1 T METALIMYECKOTD LIMHKA IEPEBOAAT B CTEKIANHBIH
CTAKAHTHE, foBanmoT 10 cm® pasbarneHnoi conAnoi KHcnoTH (B cooTHOWweHHH 1 : 1), Tocne pacTso-
PEHHA LHHKA PACTBOP NEPEBOAAT B MEPHYIO Konby BMecTHMOCTRIO 1 AM® M NOBOOST A0 METKM QMCTHLAM-
POBAHHON BOOOEH. .

Pacteop B ¢ Maccopoit noncit ummxa 0,1 r/mw’; orbuparor 10 oM’ pacteopa A B MepHyW KonGy
BuecTHMOCTE0 100 cM® B NOBORAT 4O METKHM QHCTHNHPOBAHHON BOGOM.

TNopolikoobpasHEIA NaTNaanil nepel NPHrOTORTCHHEM TPAIYHPOBOYHBIX OOpasuoB OIA YOANCHHA
MOBEPHHOCTHEIX 3AIPHIHCHUA KMOMTAT B PACTBOPE CONAHON KHENOTH B TedeHHe 1 MMH, NpOMLIBAKT
OHCTHAMHPOBAHHOH BoSoH H cylnar, 3ames nopolliok ApoceHBaoT wcped cumo 0,074 MM oma oroancHHA
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kpyrHoi dpakumy. Hasecky npocesHHOrO NOpowWKa nannagns Maccod no 20 r HCcnonesyior mnsd
NPHTOTORMCHHA TPATYHPOBOYHBX ODPAILOE.

O6pazusl ¢ Maccopolt nonei wrmka 0,005; 0,01 w 0,02% roToRAT BEENEHHEM COOTBETCTBeHHO 1, 2 H
4 oM’ cTaHgapTHOro pacTeopa A B 20 © NOpoliKa NALTAIMA W NepeMellHBAHMA cuMecell Ao ToMHOTO
ERICHIXAHHA.

Ofpasiuel ¢ Maccoboil goneill uMika 0,001 1 0,003% roToBAT BEEISHHEM COOTBETCTBEHHO 1 H 6 cu’
CTAHAAPTHOIO pacTeopa B B 20 I HaBeCKM DAUTANHMA H MOCISOVIOLMM NEpEMELIHBAHHEM 00 IOVIHODO
BuichIXaHHA. [lng Gonee papHOMEpPHOro pacTripencneHHA UHHEA Mo BoeMy ofbemMy HaBSCKH HeobXommo
MOBTOPHOC NEpeTHPaHKe o0paiuos co CIIHPTONM,

{Hamenenman penaxunn, Him. Ne 5).

5.2.2. TNMocrpocHke rpanyposoyHoro rpadima.,

5.2.2.1, Hasecxy rpaayHpoBOYHOTD obpasua smaccod 20 © noMellawnT B © METPHUSCKYID K-
BETY, YCTAHOBMEHHYID HA MOMONIY Npecc-guopMBl H NPpSccyIoT YormHes 1,22 - 10° T (10 7). Kiobetn
¢ 2AMpeccOBAHHLIMHY MPATYHPOBOYHBIMH 00PAILAMHE H MHCTEIM MALTAIHEM NOMEUIAINT B Npobononaionyin
KacceTy cnekTpoMeTpa, Obpasusl © Maccosoil joned uxska 0,01% 1 uHcTI DAnanHil HENOMLIVIOTCA Kak
«RHEIIHHI cTapgapT» H ahoHoBoll cTapnapTs. Pexyy padoTh cHCKTPOMETPA XapaKTepHIVETCH IApaMEeT-
PaMM: HANPSXKCHUEC HA peHTTeHOBCKOM TpyDke — 70 xB; Tox tpybxm — 25 mA; aeTexTop — COBMECTHAS
paboTa NpoNopUHOHANLHOTO H CUHHTHIAAUHOHHOM cYeTunkos. Koammmarop — rpybufi.  Kpsicranm —
ananuzatop — LiF (200) B nepsoM nopanke oTpaxeHHA. PerHcTpalMs HHTEHCHBHOCTEH BRMOTHA-
eTCH NPH BpalleHHH ofpasua B akyyMe He micke 6 - 107 mM pr. oT. CropocTs MsoBOro NOTOKA CMECH
(90% aprowa ¥ 10% merana) — 7 am°/MuEH, SKcnoonuma — 40 c.

5222, Pexomv pafoThl aMILTMTYAHOMO AHATHIATOPE HMIYILCOE — MHGMbepEeHUHAMBHEIN ¢ ABTOMA-
THHCCKHM BRIDOPOM MONOMEeHHA okHaA {ext).

3.2.23. IpanympopoyHbc obpasusl obrySaloT HITyY9eHHEM peHTTeHOBCKOH TPYGKH H perMcTpHpPYIOT
HHTCHCHBHOCTE GnyopecueHTHOTO HamyyeHud ZnKoy 3, muHse (A =0,1437 mu) B neppoM nopamke
OTpaXcHHA He McHee Tpex pas. [locne kamporo MIMEpeHHS PEIYILTAT ABTOMATHYECKH NEYaTaloT. 3areM
oleHHBAOT pasbpoc pesynsTaros. Ecam pasbpoc pesymTaToR NpeBslaeT CTATHCTHYSCKYIO NOMPeLIHOCTE
3 "-ITW rae N — cpeanee apadMeTHYECKOE JHAYEHHE YHCA HADHDAEMEIN HMITYTRCOR, TO CEPHI0 HIMCDEHER
NoBTOPAT. YUKcno HabHpaeMBIX HMITYNLCOB NPONOPLUHOHATEHO HHTEHCHBHOCTH AHAMHTHYeCKON nHEwu
UHHES OT Mpodbl.

5.22.4. AHANOTHYHYIO CCPHI0 MIMEPEHHE BHNONHAKT NOCNCIOBATEIRHO ANA KaXnoro obpasoa,
NpHYeM LA «BHELHETO CTAHIAPTA* H «PoOHOBOMNG CTAHNAPTA* 3Ta CCPHA NMOBTOPAETCH Yeped OBa MpagyH-
POBOYHBIX ODPAILA H PEIYIETATE HIMCPCHHA KAXNoH cepHH yepennaor. TIpH NOCTPOCHHH IPagyHpOBOY-
HOoro TrpadHkKa NpoBOSEAT He MeHee TpeXx cepHil HaMepeHHB., OTHOCHTEIBHYX HHTCHCHBHOCTE
AHATTHTHYECKOR MHHMH UHHKA BLMHCIAKT No hopMyne

jzo_ M- N (1)
N5.-NZ'

rae Ny, N9 w N% — cpeanme 3maueHMa yHcia MMmMynecop, HaGHpaewmmIx aa BpeMA SECTIOIHLIHE,
COOTBETCTREHHO, OT IPpAIYHpOBOMHOTD obpaiia, shoHOBOTO: H «BEHCUIHED
CTAMNAPTOR .

[To BafneHHLIM TakHM 0OPA30M OTHOCHTENLHEIM HHTCHCMEHOCTSM OT TPAIYHPOBOTHLIN OGPaslos B
HACCOBRIM NOMIAM LIMHEAR B HHX CTROAT MPadyHpoBoy IR rpad i, No ocH OpIHHAT KOTOPOID OTKISALBASTCH
Maccopad JONA WHHKA, 8 Mo 0CH abcuMce — OTHOCHTENEHBIE HHTEHCHBHOCTH. [IpH Hamuus NporpasoJmW-
PYIOLETD HACTONBHONS KATRKYIATOPA MPAIyHpoBOYHLH Ipad#K annpokcHMHPYIOT THHeAHOo# dyaxmedt

CIn-m[Tn, B (2)
rme CI" — peficTaurensnas MaccoBas AoNA UMHKA B npobe;

1% — oTHOCHTENLHAN HHTEHCHBHOCTb AHANMTHMECKOH TMHHMN LHHKA.
mu B — perpeccHoHHBle Ko3HIMEHTH, ONPEOCARCMEE IKCTICPHMSHTAMBHO ¢ HCMOIB30BAHHOM
METO0A HAHMeHBLIUHY KBAAPATOR,
Monoxenwe rpagyMpoBouHoro rpaduka (M1M BeMUHHE rpAIYHpOBOYHLIX koaddpHImenTOR) KOH-
TPOTHPYETCA MOChe NPOBSICHHA PaboT Mo PEMOHTY, HACTPOKE WIH CMeHE CNIEKTPOMETPA.
(Himenennan pepaxunsn, Him. Ne 5).
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53 Mpopenenmwe avHanmaa

ARaTHIRpYyeMEle 0OpasLL] TALNANHA L8 YEATCHHA NOBEPXHOCTHRIX 3arpASHEHHRA KMTIATHT B pacTBOpe
COMAHOH KMCIOTH B TeYcHHE 2 MMH, NpoMbBAIOT Boaci w cyvisar. HaseckH mpod Maccod 20 r npeccyioT
B CHOSKTpOMETPHYECKHE K0BeThl. B nmpobfonolaminyly KacceTy CNCKTPOMETPA NOMEIGAKT KKBCTH ©
SBHCIOHHM* H +F0HOBLM CTAHOAPTOM* H IBVMH OpodaMi. [1poBOAAT cEpHIO HIMEPEHHA HHTEHCHBHOCTEHR
MO TPH paza oT «BHelIHeros B «OHOBOTO CTAHBAPTORs H ABYX Npob MpH peXHMAaX, NPHBSISHHLX B 0. 5.2.2.

CepHy M3MepeHHA NOBTODHAKT YeTHDE Dada,

54 06padoTKa pe3ayiAbBTaToB

5.4.1. PesyneTaTsl HIMepeHHi MO KaRIOH COpHH YOPSIHMIOT H HAXONAT OTHOCHTEMEHEE HETEHC HE-
HocTH Mo dopyyne (1), [No oTHoCHTENEHBEIM HHTEHCHEHOCTAM ONPEACAAIOT MACCORYIO D00 UHHKA B Mpobe
C MOMOLUIERK TPATYHPOBOYHOM rpadixa MIH paccHHTRBANT mo doprMyne (2).

54.2. Ecoid MakcHMANLHODES PacUCTHOD PACKOMOCHHE NaEpALICIbHBEN pPeIyIkTATOER HIMEepeHMI
Ay = C8ymaxy — C 2 (min) He MPeBIUAET JOMYCKASMEIX DACXOKASHH A, NPH JOBCPHTEABHON BEPOST-
wocTH P = 0,95, To 33 OKOHMATENBHLIH PeIYALTAT AHANHIA NPHAHMAIOT CPpeIHes apHgMETHYECKOE 3HAYE-
HMe MaccoBoli fotn C I Boex copHil MIMCpPEHHI, PABHOS

A
relm

E-“En;-"T

(3)
roe l:'tz" () — 3HaYcHHC MAccOBOR NONMH LUMHEA B Npobe, COOTBETCTRYIOMWISE (-0 CEPHH HIMCPCHMIA,
il — KOMHYSCTED CepHH HiMepeHH#.
Jmavenna A , (oM. Tabn. 1) paccyHTAHB ¢ HCMONL3OBAHHCM BCIHMHH OIIHOGKH 3KCTIEpHMEHTa o, W
noecpuTeasnoro gakropa D no TMupecony no dopmyne
bu=de'D{P+ﬂj}' {4}
3.4.3. ADComOTHREIE NOMyCKAeMLle PACKORICHHH PEIyARTAETOR [MEPANCABHLX ONpEIcNeHHi NpH
ROBEPHTEARHOA BopoRTHOoCTH P = 0,95 He nomssu NpeBblUATE JHAYCHHH, YEKAaHHMX B Tabn. 4.

TaGawwmwa 4

ABCOIMOTEDS IOITFT KRS MTHE

M %
ACCOEAN BONH OPHMECH, "

Or 0,001 g0 0,003 0,0004
Ce. 0,003 » 0,01 00,0005
» 0,01 = 0,02 0, 0006

Ecnn pacxomnenwe KpafHMX pPOIyALTATOR AHANHIA TPEBAINACT BEMTHYHHY A ,, TO OLCHEKY Pe3ko
BEINCUTANYLUTHECH DTI.'.TIDHE-‘EHH BLIMMNTHAKT ¢ HCIIOTERORN B HEM I-}:]]H]‘l:p]-l_ﬂ.
Ins 3TOT0 PACCUHTRIBAKT IKCTIEPHMEHTAILHOE 3HaMeHMe I no dopuyne

. cim-c (5)
=] !
N
Ee
x[.i.lcf‘m—?‘f‘li (6)
'S:'.‘:= H—l __ ]

5, — CcpenMeKBANpaTHYCCKOS OTKIOHEHHE SOHHHYHOIO PeIVILTATa HIMepeHM.

Tor pesynyTar, ANM KOTOPOTO HAMNEHHOS IHAMCHME I, NPEBOCNOAMT NO ABCOMIOTHOM BelNIMHE
IHAYCHHE [, — PACTIPEOSICHHA 118 YPOBHA 3HaYHMocTH o = 0,05 ¢ YHenoM cTencHel caobomn;

f = n—2 (cm. Tabn. 5), orhpackimoT Kak omWGOMHELN.

3naveHMA 1 — KPHTEPHA [IH YPOBHA 3HaYMMocTi o = 0,05 (aByXcTopoHHHH KpHTEpsil) NpHBencH:
B Tata. 3,
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Tabnouwuwa 5

Yucno cTenchel caolonm

rf{o = 005 1)

i
2

Ecnu cpean Boex peaynbTaToR OBa 3aBIUCHHBIH M 3AHMMEHHBE, TO CHAYATA NPOBEPAIOT OOHH H3
HMX, HANPHMED, MAKCHMANLML. Ecaw sToT peayasTaT orGpackiBaOT, TO NOICYHTHREMOT C 2 # S, no
OCTABIIMMCA PE3YILTATAM H BRIMOMHAKIT OUEHKY MHHHMANBHOTO IHAYCHHA.
3a OXOHYATEIBH LI PEIYNBTAT AHANHIA NPHHHMAKT CpeiMes apHpMETHYEC KOS Tpex HIH ABYX OCTaB-

LWHXCA Pe3VILTATOR.

MNpusep pacyeTa MaccoBOH JONH LMHKA B NALTATHH NPHBCICH B NPHIOKCHHH.

34.1—=5343, (Mivenenman pemaxonn, Haa, Mo 5).

MPHMEP PACYETA MACCOBOM JJOJIH LIHHEA B MAJULAJIHH

ITPHITOKERHE
Pexamendyesios

. Peayibsrarsd Masepeid MHTEHCHRHOCTH SHATHTHISCKOMN THIH MK mpHBeRcHE B TAMM. 1.

TaGnuma 1

Cpeanss apifiMETHYCCKOE MENCHEE YHCTE HAONPSSMME HMITYIRCOR
Houep cepun HaMepe HHA ——
N 5n (D N, Nea (D
1 104073 75839 331665
2 103406 T5T51 H2554%
3 103077 T5199 31823
4 103762 T5315 #2920

2. Pacuer omHocHTeTEHOH HWHTEHCHBHOCTH AHATHTWISCKOR JHHMM IHHKA TpHBCICH B Tabn, 2

2n. .. Memiid-NZFii)
f [J_:I- T - —
Nea(iy- N,

e §— HOMED CEPMK HIMEPCHMIT,

i= 1,2 3 4.
- Tadnema 2

OTHOCHTETREAR HRTEHCHEROCTS Zn K ay 3 — 1MHEE A7 I—W3MepeRRt
Hosep Apofing
| 2 3 4
I 02772 0,2475 00,2376 0,26733

1. Pacyer MaccoBoil DOMTH LHMHKA B MAATATHM MpHBeTed b Tafin, 3.

roe m = 00100, 8= 00004,

C %y = mI Ty + B,
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TaGbonwupna 3

Macconad 5o IHHER, PACCHHTAHHAA AAH I-HIMepEHHA
Howsep mpeobitd —- - r
1 ' 2 i 4
1 0,0032 ; 0,0029 0,0028 ' 0,0031

4. OueHKa peIVIETATOR M PACTeT CPETHETD SHATEHNAS,

Tak kax MAKCHMATRHOE PACKORICHME DADATICMLHEX PEIVIETATOR PaBHO | ch {max) ~ cin (min}| =
= 0,0032 - 0,0028) = 0,0004 < Aw 33 OKOFMATEARHLEH DEIVIETAT SHATHIS [PHHEMAKT CPEIHEE apPMETHIECKOS BoeX
HE3ME e HHH,

Egn:g.mazm,mm : 0, D02E + 0.0031 - 0,003 %,

(Hamenenman penasmes, Hiw. M 1, 5).



