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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 NOAIrOTOBJIIEH ®eaepanbHbIM rocygapcTBEHHbIM YHUTAPHBIM NpeaAnpUatTruem «NHCTUTYT roprodinx
MCKOMaeMbIX — Hay4YHO-TEXHUYECKUN LLeHTP MO KOMMMNEKCHOW nepepaboTke TBepAbIX rOpoUMX UCKOMaeMbIX»
(PIYI «MI'») Ha ocHoBe coODCTBEHHOro ayTeHTUYHOrO nepesoda Ha PYCCKUM A3bIK cTaHdapTa, ykasaHHOro B
NyHKTE 4

2 BHECEH TexHu4yeckum komuteToM no ctaHgaptusaunm TK 179 «TBepaoe MmnHepanbHoe TOMMABO»

3 YTBEP>XOEH W BBEAEH B AEVCTBWE Mpukasom deaepansHOro areHTcTea no TEXHUYECKOMY pe-
r'ynMpoBaHuto U metpororin ot 23 aekadps 2010 r. Ne 1036-cT

4 HacTtoawmm ctaHaapT asndeTca moaudpumMpoBaHHbIM Mo OTHOLLUEHUIO K HaUMOHanbHOMY cTaHaapTy
ASTM D 6349—2008 «CtaHgapTHBIM MeTod onpedeneHnsa Makpo- U MUKPO3NEMEHTOB B YINe, KOKCe U TBep-
OblX OCTaTKax OT CKUraHMa yringa n Kokca MeToaomM aToOMHO-3MUCCUOHHOW CNEKTPOMETPUN C MHAYKTUBHO CB4A-
saHHou nnasmon» (ASTM D 6349—2008 «Standard Test Method for Determination of Major and Minor
Elements in Coal, Coke, and Solid Residues from Combustion of Coal and Coke by Inductively Coupled
Plasma — Atomic Emission Spectrometry» ) nytemMm BHECEHUS TEXHUUECKUX OTKITOHEHWUN, OO BSICHEHME KOTOPbIX
NpMBeaeHO BO BBEAEHNM K HACTOSILLIEMY CTaHOapTy

5 BBEAEH BI'NEPBbIE

VIHgbopMauus ob UMEeHeHUSIX K HacmosuwemMy cmaHoapmy nybrnukyemecs 8 eXe200H0 u3tasaeMoM UH-
opMaylIOHHOM yKalzamerne «HalyuoHarbHbie cmaHoapmsel», a meKkcm U3MeHeHUU U rornpasoKk — 8 exemMe-
CSYHO U30asaeMbiX UHpOpMayUOHHbLIX yKalamernsax «HauuoHabHbie cmaHoapmbl». B cny4dae riepecmompa
(3aMeHbl) Unu ommMeHbl Hacmosuw,e2o cmaHoapma coomeemcemesyroujee yseoomreHue byoem onybriukoeaHo
8 eXXeMEeCSYHO u3oasaeMoM UHpOPpMalUOHHOM yKa3zamerne «HaluuoHanbHbie cmaHOapmabi». Coomeemcemay-
rouast UHgbopmMmauus, yeeooMiieHue U meKkcmal pazMelaromcess makxe 8 UHgbopmMayluoHHoU cucmeme obujea2o
ronb308aHUs — Ha oguyuanbHoOM calime PedepallbHo20 azeHmemaea 1o mexHU4eCcKoMy peaynupoeaHuro U
Memporsnoauu 8 cemu ViHmepHem

© CtaHgaptuHdopm, 2012

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

B HacTodawuMnA cTaHaapT BKAOYEHbI AOMOMHUTENbHBLIE MO OTHOLWIEHUIO K HaUWOHanbHOMY CTaHOapTy
ASTM D 6349—2008 TpeboBaHus, oTpaxkatoLwme noTpedbHoCTU HaunoHanbHoM akoHoMuUkn Poccumnckon dene-
paLnun, 1 Npm ero CoCTaBNeHNN yuTeHbl 0CODEHHOCTUN N3NMOXKEHUS HALIMOHANBHBIX POCCUNCKMX CTaHOapToOB, a
MMEHHO:

- B obnacTb pacnpocTpaHeHUs BKIMHOYEHbl BCe BUAbl TBEPAOrO MUHEpanbHOro TonnmBea;

- apdbuTpakHbiM MeToO0M onpeaeneHnst Xummniyeckoro coctasa 3onbl aensgetcad metoano FOCT 10538;

- B oTAenbHble pasaens! BblageneHbl «7 Kannbposka npudopar», «12 KOHTporb 3a Ka4eCTBOM aHalu-
30B», «15 [NpoTokon ncnbiTaHnn»;

- pasgen ASTM D 6349—2008 «6 Annapatypa» pasgeneH Ha pasgenbl «5 ObopyaoBaHue» U «6
AnnapaTtypar;

- B pasgene «6 Annapatypa» cobpaHbl onucaHue, npuHumn padboTtel MCI1-cnekTpomMeTpa 1 akTtophl,
MeLllaroLwme nsmepeHnam, M3 pasgenoB 3, 5 M 6 ASTM D 6349—2008;

- B pasgene «7 Kannbposka npndopa» cobpaHbl cnocobbl NPUroTOBMEHUSA KAaNMOPOBOYHbLIX PAaCTBOPOB,
pacTBopa Ans pasdbaBneHus, pacTBopa XONOCTOro onbiTa Ang KanndbpoBKU U MPUHLLIKMMNBI NOCTPOEHUSA Kannbpo-
BOUYHBLIX rpadpukoB 13 nyHktos 7.10, 7.11, 10.3.3, 11.2.2 ASTM D 6349—2008;

- NpuBedeH nepeyveHb CChIMOYHLIX MEXrocygapcTBeHHbIX U HalMoHaNbHbIX CTaHAapPTOB, MCNONMbL30BaH-
HBIX NP MOANULIMPOBAHUN TEKCTa cTaHgapTa; cTaHaapThl HA peakTUBLI U nocyay (pasgensl 4, 5) yTOUHSAOT
TpeboOBaHUS K peakTuBam, NoNMMMEPHON Tape, NNaTUHOBOW U CTEKNSIHHOM Nocyae;

- 13 pasgena 10 ucknroveH anbTepHaTUBHBLIM cnocob cnnaBneHna 30nbl B niamMmeHu ropenkm Mekepa,
T. K. B OTEYECTBEHHOMW NabopaTopHOU NpaKTUKe cnnaBneHue NpoBoAsT B MydpenbHbIX NeYax, a ropenku Meke-
pa He UCNONb3VYIOT;

- B cootBeTcTBUMM ¢ [OCT 1022 nsmeHeHa TemMnepaTypa 030/1eHUsA TBepAbIX roprovnX UckonaemMblix ¢
750 °C Ha (815 £ 10) °C.

B Tekcte ASTM D 6349—2008 (noapasaen 10.1) ykazaHo, 4TO NnpuBedeHHbIe B cTaHAapTe KOHLEH-
Tpauun U NponopLUnun peareHToOB U pacTBOPOB OTHocATCA K aHanusy yrnen B CLUA. I'lpu apyrom cocrtase
30Mbl yrnenm MoxeT noTpedboBaTbCsl BHECEHNE UBMEHEHNN B METOAUKY UCTbITaHUS. B COOTBETCTBUN C 3TUM
B TEKCT HAcTosILero ctaHgapTta BBeAeHO NpuMedaHune 2 K pasgeny 3, CornacHo KoOTopoMy AoNycKkaeTcs ca-
MOCTOSITENBbHOCTbL B paboTe aHanuTuka npu Beldbope HeobXo0AUMBIX KOHLEHTpaLnn 1 nposegeHnn otaenb-
HbIX ornepaLuunn.

YKazaHHble 4oNoNMHUTENBHBIE TPpeboBaHUA BbliAENeHbl KYPCUBOM.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

TonnuBo TBepAoOe MUHepanbHoOe

OMNPEOENEHUE XUMUYECKOIO COCTABA 30Jlbl METOOOM ATOMHO-OBMUCCUOHHOW
CNEKTPOMETPUU C MHOYKTUBHO CBA3AHHOWU MJTA3MOM

Solid mineral fuels. Determination of chemical composition of ash by method of atomic emission spectrometry with
Inductively coupled plasma

Ilata BBeaeHna — 2012—07—01

1 O6nactb NpMeHeHUA

1.1 HacTosawunn cTaHaapT pacnpocTpaHaeTcs Ha KaMeHHble 1 Bypble YINW, Tu2HUMbI, aHmpauumsal, 20-
proyue crnaHubl, KOKC, mopgp, bpukemsl, npodykmaei oboz2alleHus, nepepabomku U cxxuaaHus meepooz20 mori-
luga, 8Krw4yash 3071y YyHocCa (Oariee — mornueo meepooe MUHepallbHoe) W ycTaHaBNMBaeT MeToq
onpegeneHns XMMMUM4ecKkoro coctaBa 30/bl TBepaoro Tonnmea NyTem aToMHO-3MUCCUOHHOW CNEKTPOMETPUN ¢
MHOYKTUBHO CBA3aHHOWU NnasmMoun.

[loag XMMHU4eckMmMm coCTaBOM 30J1bl TBEPAOro MMUHepanbHOro ToNMBa NoOHUMAarT codep’XaHue B 3o5e
OCHOBHbIX OAMHHAaALUATW 3N1eMeHTOB B NepecyeTe Ha OKCUAabl KPEMHUS, antoMUHWUA, Kenesa, KanbLUWUd, MarHus,
TUTaHa, pocdopa, Mapradua, Kanus, HaTpusi U cepol. B HacTodLWeM cTaHgapTe B cocTaBe 30bl AOMONMHUTENb-
HO OnpeaensitoT ABa MUKPO3NeMeHTa: bapuin U CTPOHLIUA.

[pu onpedeneHUU XUMUYECKO20 cocmasga 307kl apbumpakHbIMU A8MT10Mmcs Memoob! XUMUYECK020
aHanusa, peaznameHmupoegaHHbie 8 OCT 105636.

XUMu4ecKkull cocmae cmaHoapmHbix 0bpasluoe cocmaesa 30/1 meepoo20 mornsuea ornpeoensarom XumMu-
yeckumu memooamu rio FOCT 105386.

2 HopmaTuBHbIe CCbINKN

B HacToqaleM cTaHgapTe UCNoNb3oBaHbl HOPMaTUBHBIE CChINKU Ha cneaytowne ctaHaapThl:

[OCT P NCO 5725-6—2002 ToyHOCMb (MipasunbHOCMb U MNpeUuU3uUOHHOCMb) MemMooos8 U pe3yrbma-
moe usmepeHuud. Yacms 6. Vicrione3ogaHue 3Ha4eHUU moyHocmu Ha ripakmuke (MCQO §725-6:1994, IDT)

[OCT P 51566—99 Cuma nabopamopHbie U3 Memarniu4deckou npo8osiovHoU cemku. TexHu4yecKue
ycnosus (MCO 3310-1:1990, MOD)

[OCT P 51760—2001 Tapa nompebumenbsckas nonumepHas. Qbujue mexHu4eckue ycrogus

[OCT P 525601—2005 Booa ona nabopamopHoz20 aHanu3a. TexHudeckue ycnosus (MCO 3696:19687,
MOD)

[OCT P52917/—2008 Tornuso meepooe MuHepasribHoe. Memooski oripederieHUs 8/1aau 8 aHaumu4ec-
kou npobe (MCO 11722:1999, N1CO 5068-2:2007, MOD)

[OCT 1770—74 (MCO 1042—83, NICO 4788—80) lNocyOa mepHast nabopamopHas cmekiisaHHasA. Liu-
TTUHOPbI, MEH3YPKU, Konbbki, npobupku. Obuwue mexHu4decKue ycrnosusi

[OCT 3118—77 Peakmusesbi. Kucrioma coJsigHasi. TexHu4YecKkue ycrosusi

[OCT 4461—77 Peakmussi. Kucrioma a3omHas. TexHu4eckue ycrosus

[OCT 6563—75 V3oenusa mexHu4yeckue u3 bra2opO0HbIX Memarslios U crijiasos. TexHu4yecKkue ycro-
8Us

[OCT 6709—72 Booa cducmunnupogaHHasl. TexHu4Yeckue ycroeus

[OCT 9656—75 Peakmussbi. Kucrioma bopHas. TexHu4eckue ycrnosus

U3pgaHne odbvumanbHoe
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[OCT 10484—78 Peakmusbil. Kucrioma ¢gpmopucmogo0opooHasd. TexHu4YecKue ycrosus

[OCT 10636—87 Tonnuso meepooe. MemoOki ornpeodeneHuss XUMU4YeCcKkoa20 cocmaea 30/1bi

[OCT 10742—71 Yanu bypsie, KaMeHHbIe, aHmMpauum, 20produe crnaHubl U ya2orbHble bpukemsbl. Me-
mooObl ombopa u rnodz2omosku rnpob onsa nabopamopHbIX UcrbimaHul

[OCT 10929—76 Peakmuebi. BoOopoOa riepokcuo. TexHudecKue ycrosus

[OCT 11022—95 Tonnuso meepooe MuHepanbHoe. MemooObsl onpedeneHus 3ornbHocmu (MCO
1171:1997, MOD)

[OCT 11303—75 Topg u npoodykmsbi e20 nepepabomyku. MemooO npuzomoeneHuUss aHanumud4ecKux
rnpob

[OCT 11306—83 Topgp. MemoObi ornpeodenieHuUs eraau

[OCT 11306—83 Top u npooykmsbl e20 riepepabomku. Memook! onpeoeneHust 30/1bHOCMU

[OCT 13867—68 lpodykmbi xumudeckue. ObosHavyeHuUe Yucmomal

[OCT 23083—78 KoKCc KaMeHHOY20-bHbIU, rekosbit U mepmoaHmpauyum. Memoosi ombopa U nooao-
moeKu ripob ons ucrbimaHuu

[OCT 24104—2001* Becbi nabopamopHsie. Obuwjue mexHudeckue mpebosaHus

[OCT 25336—82 Nocyda u obopyodosaHue nabopamopHbie cCmeKrnsHHbIe. Turbl, OCHO8HbIE Nnapamem-
Dbl U pa3Mmepsbi

[OCT 27313—95 Tonnueo meepooe MuHepanbsHoe. Obo3HaydyeHUe noKkasamereu kadecmea U ¢hbopMy-
Jibl rnepecyema pe3yiibmamoe aHarsu3sa 0714 pasfiudyHbix cocmossHuu morinuea (MCO 1170:1977, MOD)

[OCT 27589—91 Kokc. Memoo onpeoderneHus enaau e aHanumu4deckou npobe (MCO 687:1974, IDT)

[1pumeyaHue—[lpu nonb3ogaHuu HacCMoOAWUM cmaHlapmom yerecoobpasHo riposepums elicmaue CChi-
JIOYHBIX cmMaHoapmoea 8 UHhoOPpMaUUOHHOU cucmeme obuwea0o nonb3o8aHus — Ha ocbuyuanbHom catime QedeparnsHo20
azeHmemea ro MexHU4eCcKoMy peaynuposaHur u Memposoauu 8 cemu VIHmMepHem unu rio exxeeo0Ho u3oasaeMomy LH-
cbopmaytoHHOMY yKkasamerro «HayuoHnarnsHbie cmaHoapmsbl», KOmopkit ortybnukoeaH ro COCMOAHUK0 Ha 1 AH8aps meky-
uiea20 200a, U rio coomeemcmaeayrouwUM exxeMecaqyHo usdasaemMbaiM UHPOPMaULUOHHBIM yKkasamernam, ornybnukosaHHbIM 8
mekKyuwiem 200y. Ecrnu cebinoyHbili cmaHoapm 3aMeHeH (UMEeHEH), mo rpu rons308aHuUU HACMOAWLUM crmaHOoapmomM crie-
dyem pyKogoocmeog8ambCH 3aMeHSAWUM (U3MEeHEHHbIM) crmaHOapmomM. Ecnu cebinoyHbsil crmaHdapm ommeHeH bes 3a-
MEHbI, MO [10I0XKEHUE, 8 KOMOPOM 0aHa CChINIKa Ha Heao0, rMpPUMEHSemcs 8 Jacmu, He 3ampaausarou,ell amy CChIfKy.

3 CywHoOCTbL MeToaa

AHannsnpyemyto npody 03014t0T. 30Ny CNMAaBMAT C COOTBETCTBYIOLWMM peareHTOM, a 3aTeM nrae pac-
TBOPSIIOT B pa3baBneHHOM pacTBOpe KUCMNOTbl. ANbTepHATUBHBIA Crocob pasnoXeHus 3o0nbl — obpaboTka
CMecCbio (PTOPUCTOBOAOPOAHON, a30THOU U CONAHOMN KCMOT. B nony4yeHHOM pacTBOpe NPOoBOAAT onpeaerne-
HMe 3SNeMeHTOB MEeToAOM aTOMHO-3MUCCUOHHOW CMekKTpOMEeTpUn € WMHAYKTUBHO CBSA3AHHOW NNasMou
(nanee — metog NCIN — ASC).

B Tabnuue 1 nepevncneHbl afieMeHThl, onpeaensieMble AaHHbIM METOAOM, U ANWHBLI BOMH, COOTBETCTBY-
loLLine pekoMeH4oBaHHbIM Ansl U3MepeHnst UHTEHCUMBHOCTU cnekTpanbHbIM NUHUAM. B Tabnuue 2 npuseaeHsbl
3NeMeHThl, MellatoLne onpeaeneHnio Npu AnnMHax BONH, pekoMeHaoBaHHbIX B Tadbnuue 1. [1aHHble Tabnunubl 2
MCMONb3YT AN OUEeHKU BO3MOXXHOCTU BO3HUKHOBEHUS cneKkTpanbHbIX noMex. C 3ToW LUenbio NpUHUMatoT O0-
nyLleHne, 4To UMeeTcs NMMMHEeNHas 3aBUCUMOCTb MeXXay KOHUeHTpaunen anemeHTa U MHTEHCUBHOCTLIO aHaru-
TUYECKOW CcneKkTpanbHOW NMUHUK KaK Anga onpegensaemMblX, Tak U Ana Mellarolwmx 3NeMeHTOoB.

[TpumevaHus

1 XMMUYECKNN COCTaB 30/bl, MOJIY4EHHOWN B CTAHA4APTHBLIX ycnoBusax onpeaenenns sonsHoctm no OCT 11022, oT-
nM4yaeTcs 0T cocTaBa MUHeparnbHON MacChbl UCXO4HOIO TONMMBA, COCTaBa 3051bl yHOCA M COCTaBa TBEPAbIX OCTATKOB CXUra-
HUSA TOMJIMB B NPOMBbILWITEHHbIX YCNOBUSX.

2 B HacToswem ctaHgapTe 4oNycKaeTcHd caMmoCToOATENbHOE NPOBEAEHNE aHANNTUKOM HEKOTOPLIX onepaunn. Han-
pumep, npun ocsoeHnn metoga NCll-cnekrpomeTpum aHanMTUK gQOSMKEH CaMOCTOATENbHO onpeaenuTb YyBCTBUTENBHOCTb
NCMoNb3yemoro um npnbopa, NMHENHy obnacte KannbpoBOYHOW KPMBOW, NOAODPAaTb KOHUEHTPaAUUM KannbpoBOYHbIX
PacTBOPOB, COOTBETCTBYIOLLME XapaKTepucTukam npndopa n bnnakue K CoOaepXaHnio 3NeMEHTOB B aHANU3NPYEMBbIX MNPO-
bax.

3 XUMUYECKUN COCTAaB 30Ibl B 3HAYUTENBHOW CTEMNEHU onpeaensieT BbIbop crnocoboB CXKUTaHUSA TBEPAbIX TOMNMUB U
yOaneHns LWINakos.

* C 1 auBapsi 2010 r. gencreyet [OCT P 53228—2008 B 4YacTy BHOBb pa3padbaTtbiBaeMblX U MOAEPHUINPYEMBIX BE-
coB; ¢ 1 aHBapsi 2013 r. — B yacTu BecoB, paspaboTaHHubixX Ao 1 suBapsa 2010 .

2
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Tabnwuua 1—PekomeHayemble ANMUHBLI BOMTH aHANUTUYECKUX NMTMHUA 3NEMEHTOB, OnpeaensieMblX METOA0M

NCIT-A3C
ONemMeHT [1NMUHa BONHbI, HM
KpeMHum 212,412; 288,16; 251,611
ANMIOMUHUN 396,152; 256,80; 308,215; 309,271
Keneso 259,940; 271,44; 238,204
Kanbuunm 317,93; 315,887, 364,44; 422,67
MarHmm 279,553; 279,08; 285,21; 277,983
TutaH 337,280; 350,50; 334,941
Docdop 178,287; 214,900
Kannn 766,491; 769,896
HaTtpun 588,995; 589,597
Cepa 182,04
MapraHed, 257,610; 294,92, 293,31; 293,93
bapun 455,403; 493,41, 233,53
CTpoHUUN 421,55

Tabnwuya 22— OTKNOHEHUA OT UCTUHHBIX KOHLUEHTpaUun onpeaensasemMbiX 3NeMeHTOB (MF/,EI,MS), BO3HUKAOLWMNE B MPU-

CYTCTBUM Melarowmx anemeHToB B Konndecrtee 100 MF/LI,MS

Onpenensembin

[1NnnHa BOHBDI,

Mewarwwmmn anemeHT

SNNIEMEHT HM

Al Ca Fe Mg Mn T
ANMIOMUHUN 308,215 — — — — 0,21 —
bapun 455 103 — — — — — —
Kanbunn 317,933 — — 0,01 0,01 0,04 0,03
yKeneso 259,940 — — — — 0,12 —
Marnmnm 279,079 — 0,02 0,13 — 0,25 0,07
MapraHeu, 257.610 0,005 — 0,002 0,002 — —
{pEMHUN 288,148 — — — — — —
HaTtpum 588,995 — — — — — 0,08

[TpumeyaHune—Tupe «—» 0003HAYAET, YTO MELLAIOLWEro BNUAHUA HEe ODHapYyXXeHO Aaxke npu crneayomx

KOHUEHTPpaUNAX 3MeMeHTOB, BBeAEHHbIX B KadectBe mewawwmx: Al, Ca, Fe = 1000 mr/am”, Mn = 200 MF/,EI,MS,
Mg = 100 mr/gm°.

4 PeakTuBbI

I'Ipm npoBedeHnNn MCMNbITAHN crieayert McnoJjib3oBaib XUMNUHECKUE PEAKTUBDLI, CTEINEHDb HNCTOTbI KOTOPbIX

He HKe Y. a. a. no [OCT 13867.

4.1 Bopa 2-n cteneHn unctotbl no FOCT P 52501. AuctunnuposaHHyto Boay no FOCT 6709 asaxabl ne-
PEroHAIT B annapaType 13 KBapLeBOoro crtekna unv nogeepratoT AeoHU3aUuu.

B cootBeTCcTBUK C TpeboBaHmamn FTOCT P 52501 Boay 2-1 CTeneHU YNCTOThI XPaHAT B repMeTUYECKN 3a-
KPbITOW Tape 13 NoONMaTuneHa BbICOKOro aasneHns unu nonunponuneHa no NOCT P 51760.

4.2 Kncnota conaHaa (HCI), KoHLeHTpupoBaHHada, NMoTHOCTbIO pyy = 1,19 r/lcm3 no MOCT 3118.

4.3 Kucnota consaHas, pacteop 1:1.

4.4 Kucnota qtopuctoBogopogHaa (HF), KoHUeHTpupoBaHHas, NMOTHOCTbIO p,, = 1,17 r/cM® no

[OCT 10484.

4.5 Kncnota asotHasa (HNO,), KOHLUEeHTpUpOoBaHHadA, NOTHOCTLIO p,y = 1,42 r/cm3 no MOCT 4461.

4.6 Kucnorta asoTHas, pacTtesop 5:95.

50 cm® a3oTHOM KMUCnoThl (4.5) pasbasnsatoT Bogon (4.1) oo 1 ams,
4.7 Cmecb KMCNOT consHon n doropuctosogopoaHon 70:30.
CMeLllunBaT ceMb 00bEMOB CONSAHOW KUCNOTHI (4.2) 1 Tpu 0bbema PTOPUCTOBOACPOAHON KUCNOTHI (4.4).

4.8 Llapckas Boaka, pacTBOpP CBEXENPUroTOBNEHHBIN.

CmMelumBaoT ognH 0bbemM asoTHOW KUCNOTHI (4.5) U Tpu obbema ConsAHOU KUCNOoThl (4.2) N AobaBNAoT

oanH obbem Boabl (4.1). PacTBOp XpaHEeHUIo He NOANEXMT.

4.9 Kucnota 6opHasa (H,BO,) no TOCT 9656.
4.10 Kucnota bopHas, pactBop ¢ maccoBon gonen 1,5 %.
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4.11 Bopopona nepokecug no NOCT 10929, pactBop ¢ obbemHoun aonent 30 %.

4.12 PeareHTbl And cnnasnexHusa: nutua tetpabopar, Li,B,0- - 5H,0, nnn cmecb nntna tetpabopara u
nnTna metabopara bessogHoro (LIBO,) B cooTHoweHnn 1:4.

4.13 TINntnn noanctein (Lil - 3H,0), cmauuBatoLwnin peareHT.

4.14 OcCHOBHble cTaHOaApTHble PacTBOPLI — PAacTBOPLlI onpeaensemMblX 31eMeHTOB KOHLeHTpauneu
1000 mkr/cm3. PacTBopbl NpUroTaBnuUBareT M3 MeTannoB UNU KUX conen, coaepxawmx He meHee 99,999 %
OCHOBHOIO BellecTBa. B3BelwlmBaHUA NpOU3BOAAT Ha Becax (5.1).

ANbTepHaTUBHO UCMONb3YIOT OCHOBHLIE CTaHOApPTHLIE PaCTBOPLI, BbiINyCKaeMble MPOMbBILLUNEHHOCTLIO
ana metona NCIT — ASC.

OCHOBHbIe cTaHAapTHLIE PACcTBOPLI UCNONL3YIOT ANA NPUrOTOBNEHUSA rpaayUpoBOYHBIX pacTBOpoB (7.1).

4.15 BHyTpeHHWe cTaHOapTHbIE PpacTBOPbl — PACTBOPLI 3N1EMEHTOB, He ODHaPYXXEeHHBLIX B aHann3upye-
MbIX Npobax B 3HAYNTENbHbIX KONMYeCcTBax, Hanpumep, ckaHausa (Sc), uttpua (Y), nHgma (In) unun gpyrmx me-
TannoB. KoHueHTpaunsa BHYTPEHHUX cTaHgapTHbIX pacTeopoB 1000 mkr/cm?. PacTBopbl NpurotasnusatoT U3
OKCUOOB UMW conen MeTannoB, cogepXawmx He MmeHee 99,999 % ocHOBHOIMo BellecTBa. B3BellMBaHUA NPOU3-
BOOAT Ha Becax (5.1).

[TpumMep NPUroTOBNEHUA BHYTPEHHEro cTaHO4apTHONO pacTeopa CKaHaus.

4.15.1 CkaHansa okeng (lll), Sc,0,, oc. u.

4.15.2 PactBop ckaHaua koHueHTpaumen 1000 mkr/cms.

1,534 1 okcnga ckaHama (4.15.1) pacTBoOpsArOT Npy HarpesaHUK B LLIapCKou BoaKke (4.8), pacTBOp ynapusaroT
nocyxa. Octatok cmadmsatot 50 cm® Boabl (4.1), nobasnatot 100 cm® pacTBopa consaHon KUcnoThl (4.3) n Harpe-
BAlOT 4O PacTBOPEHUSA okcuaa ckaHans. PacTBop NepeHocAaT B MepPHYI0 Komby eMKoCcTbio 1 AMS, oxnaxkaaroT, 40-
nuearoT Boaon (4.1) 40 MeTKU U nepemMeLllInBatloT. XpaHAT B TEMHOM MECTe, CPpOK XpaHeHUda He orpaHuyeH.

4.16 TocynapcTBeHHble cTaHaapTHLIe obpasLbl (FCO) cocTaBa 30 TBepAbIX TONMUB UM CMEeCK cTaHaap-
THbIX 0Opa3LOB OTAEMbHLIX OKCUMAOB METAaNNOB € aTTECTOBAHHLIMU COAEPKAHUSAMIA OCHOBHBLIX KOMMNOHEHTOB.

[[CO OomkHbl ObIT ONMU3KKMMKU NO COCTABY M MacCOBOW Aone onpeaensieMblX 3N1eMeHTOB K aHanuanpye-
MbIM obpa3sLam.

[1na paboTbl Ha NpuUbope nNoaroTaBNMUBaOT CEPUO CTaHAaPTHLIX 0bpa3LoB, obecnevnBatoWmMX KOHTPOMb
3a KAYEeCTBOM aHanusa u NpPoBepKy rpaaynpoBkm npudopa.

4.16.1 OCHOBHOWN cTaHaapTHbIN 0bpaseL, KONUYECTBEHHLIE XapakKTEPUCTUKA N ACNYCTUMBIE pacXoXie-
HUAS KOTOPOTO YCTaHOBMEHbI apbuTpaXKHbiM meTtogomMm. OCHOBHBIM CTAHAAPTHBIM 0DPAa3LLOM MOXET CINYXXUTb aT-
TecToBaHHbIN [CO.

4.16.2 BTOpUYHbIM cTaHOapTHLIM 0bpasel,. 3TO MaTepuan, KoTopbld NoABepratoT TEM XKe npoueaypam,
UYTO N aHanNMM3Npyemyto npoby. KonnvyecTBeHHbIE XapakTepPUCTUKU M AONYCTUMbIE pacXoXXAeHUS 3TOro Martepuma-
na yctaHaBnMBatoT NyTEM U3MEPEHUN HA OTKanMbpoBaHHOM Npudope.

4.16.3 lepBUYHBbIA CcTaHOapPT ANA NPOBEPKM KannbpoBKW. 1o BO3MOXHOCTWU, 3TOT cTaHAapT AOSKeH
ObITb TOMHOW KOMEWN OCHOBHOTO CTaHAAPTHOroO obpasiua, HO AoMmKeH ObITb NPUODPETEH Yy APYroro nNpon3Boaun-
TeNnsl U XoTH Obl ObITb U3 APYron NapTuun.

4.16.4 CrtaHoapT Ans neprnoanveckon npoBepkn KannopoBk. OBBIMHO 3TOT MaTepuan NpuobpeTatoT v
TOro Xe NpPon3BoanTensl, KOTOPbLIN U3roTOBUT OCHOBHOW CTaHAapTHLIN 0bpasel.

5 ObopyanoBaHue

5.1 Becbl nabopatopHble 2-ro knacca TouHocT No FOCT 24104 ¢ npegenom gonyckaemou NorpeLHoc-
T+ 0,1 M-

5.2 MydenbHas nevsb ¢ aNeKTpoHarpeBOM U TEPMOpPErynaTopom, obecneumnBaolLMMm NOCTOAHHYHO TEM-
nepatypy B nHtepsane ot 700 °C go 1000 °C. BeHTunauua nevn gomkHa obecne4vynmsaTb CMEHY BO3Ayxa OT
OBYX A0 YeThbipex 00bemMoB nevn B 1 MUH. [lonyckaeTca ecTeCTBEHHasA BEHTUNALUA nevn. [edb npeagHasHaveHa
Ons o3oneHnsd npod 1 gomkHa cooTBeTCcTBOBaTL TpeboBaHmam FTOCT 11022.

5.3 MydenbHasa neyb Anda cnnaeBneHms npob c paboyen temnepatypon B uHTepsane ot 1000 °C oo
1200 °C.

5.4 TnaTUHOBLIE TUMMM U YalLKkM eMKoCTbio oT 35 0o 85 cwm® no MOCT 6563.

5.5 MarHutHble Mewarnku ¢ HebonbLWUMU MarHUTHBIMW NanovkamMn B TedpriIoHOBO 0DONOUKE.

5.6 Tapa nonumepHas, U3roToBneHHas U3 NONU3TUNEHa BbLICOKOroc AaBMeHUS UM NonunponuneHa no
[OCT P 51760, repmeT4HO 3aKpblBatoLLadacs 3aBUHYUBAKCLLMMUCA KpbILLKaMK, AN XpaHeHUS BoAbl U pacTBO-
POB.

5.7 TnacTukoBble BaHKWN, U3rOTOBMEHHbIE U3 NONU3TUIIEHA BbICOKOW NMPOYHOCTU, eMKOCTbio 250 cm?, ¢
3aBUHYMBAOLWMMUCA KpbllWKamMKy, ycTtondmebele K Temnepatypam ot 100 °C go 130 °C v gasneHuto, KoTopoe

4
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pas3BMBaETCA NPU pasoXeHnn npobbl, a TakKke K okucrneHuto. [JlonyckaeTcsa UCNoNb30BaTbh CKASAHKU ApYroro
TUna, ycToOMYMBLIE K TEMMepaTypamM 1 AaBNeHno, pasBnBatoLLIEMYCA NPU pasnoXeHun npobsl.

5.8 CrteknaHHasa nocyaa. KannbpoBaHHbIEe MepHble cpeacTBa (MUNEeTKN, DlopeTKn, MepHbIe KONDLI, CTa-
kKaHbl 1 Ap.) no TOCT 1770 nTOCT 25336.
5.9 Cuto c pasmepom oteepct 75 Mkm no OCT P 51568.

6 Annapartypa

6.1 ATOMHO-3MWUCCUOHHBIN CMIEKTPOMETP C MHAYKTUBHO cBA3aHHOW nnasmon (NCI1) B kauecTse UCTOUYHU-
Ka BO3OYXOeHWUs1 cnekTpa.

PaboTta Ha cnekTpomMeTpe n obpadboTka aHaNUTUYECKNX JaHHbIX OCYLLECTBMNAITCH C MOMOLLLH COOTBE-
TCTBYIOLLUEro NporpaMMHoOro obecrnevyeHnst B COOTBETCTBUM C NpuUnaraemMon UHCTPYKLKMEW No aKkcnnyaTauun,
[TockonbKy NMprUbopsbl pasnUyHbIX UpM 1 Moaenen 3Ha4nTENbHO OTNNYAatOTCS APYr OT Apyra, U3NOXUTb B Ha-
CTOSILLIEM CTaHAApTe eAUHYIO UHCTPYKLXIO MO 3KcnnyaTtauyuM HEBO3IMOXKHO.

UyBCTBUTENBHOCTL, Npeaen obHapyXeHUs, TOYHOCTb, 0bnacTb pabounx AnnH BOMH, 3ddrekT nHTepde-
PEHLUN AOIMKHbI ObITb U3YYEHbl U YCTAHOBMNEHLI ANA KaXXaoW aHanMTudeckon nuHUn. Bece namepeHus cneayer
NPOBOANTL B paboyein obnactu gaHHoOro npudopa, rae AenCTBYIOT KoppekTupyowme dpaktopbl. Heobxogmnmo
MPOBEPUTL, COOTBETCTBYHOT NN XapaKkTepUcTUkn npubopa 1 ycnoBusa onpegeneHna TpedoBaHnUAM HACTOALLEro
cTaHOapTa, a Takke nepnogmnyeckm npoBoanUTb KOHTPOMNbHbIE NU3MepeHUs AN NOATBEPXKAEHUS NPaBUIbHOCTI
padoTbl NpMbopa N pesynbTaToB aHanumsa.

[Tpnbdop aomkeH bbITb CepTUPULIMPOBAH, 3aperMcTpupoBaH B [ocyaapCTBEHHOM peecTpe CpeacTB U3Me-
PeHUN 1 aonylleH K npumMmeHeHuo B Poccunckon ®egepauni.

6.2 C nomMollbio aTOMHO-3MUCCUOHHOIO CNeKTpoMeTpa U3MeparoT MHTEHCUBHOCTb 3MUCCUM aTOMOB
onpeaensieMblxX anemMeHToB. BoaHbIM pacTBOp Npodbl pacnbiisioT, a3po30b HAaNpaBnaAloT Yepes NOToK Nnas-
Mbl, NPU 3TOM NMPOUCXOANT BO3DYXAEHWEe aTOMOB € Nocneaywmm nanydeHuem. Anga BelaeneHns XxapaktepHbIX
NMUHUN 3MUCCUOHHOTO CNeKTpa UCNOoMNb3YHT MOHOXPOMATOP ¢ ANdpaKkUNOHHOM peLlleTKoW, a AN nsMmepeHusa nx
MHTEHCUBHOCTU — POTOYMHOXUTENb UK poToamnoaHbIn AeTekTop. detekTop npeobpasyeT NornoweHHoe ns-
nyyeHue B pOTOTOK, KOTOPbLIN KOHTPONMUPYETCA KOMMBLIOTEPHOU cucTeMon. [Ana onpeaeneHns MHTEHCUBHOCTU
aHaNUTUYECKNX NUHUN 3NEMEHTOB HEODX0AMMO NPOBECTU KoOMNeHcaunto POHOBOIO nany4veHnUs. PoHOBOE U3-
nyvyeHue OLEeHMBAIOT BO BpeMs aHanunsa rno NMHUAM, cocegHUM C XapakKTepPHbIMU NUHUSAMWU SNeMeEHTOB. BIDOpP
NMUHWUA ANS N3MEPEHUA MHTEHCUBHOCTU POHOBOMO U3Ny4YeHUs No oaHy U no obe CTOPOHLI OT aHaNUTUYECKOW
NMMHUN 3N1eMeHTa onpeaensieTca CNOXHOCTLIO cnekTpa B bnmanexawien obnactu. B BelbpaHHOU 0bnactn He
OOIMKHO HabntogaTbesl UHTepdepeHumn.

6.3 Onsa Toro, 4tobbl n3bexatb oWnboK npn paboTe Ha CNekTPOMEeTPe, aHanMTUK AOMKEH cneaoBaTh
MHCTPYKUMK MO 3Kcnnyatauum nprubopa, YTo NO3BOMUT eMY UCMNOMb30BaTh BCe NPeayCcMOTPEHHbIe cnocobbl
KOMMeHcaunn BNMAHUA MellaroLwmx gpaktopoB. Mellaowmne pakTtopbl MOXHO pa3gennTb Ha CnekTpanbHble,
donsnveckne n xmmm4eckume.

K cnekTpanbHbIM NOMexXaM OTHOCATCA: HanoXXeHne aHanMTu4ecKUx NMHUA Apyrux anemMeHToB; yecuneHume
poHOBOIro adpdpeKkTa, CBA3aHHOE C 3MUCCUEN aTOMOB APYrUX 3NeMeHTOB, HaxoOALWMXCA B aHaNnM3npyeMom
pacTBope B OonbLUMX KOHUEHTpauusax. KomneHcaumns noMex BO3MOXKHa NyTeM BeIDOpa AN U3MepeHnn apyrmx
aHaNUTUYECKUX NUHUA OnpeaensdaeMoro afneMeHTa, a Takke nyTemM oueHKU dpoHa no bnusnexawmm MMHUAM
cnekTpa, Kak onmcaHo B 6.2.

dusnveckme MewaroLme gpakropbl 0OLIMHO CBA3aHbl ¢ NpoueccamMmi pacnblfieHUsa nNpodbl U ¢ paboTon
BMNEKTPOHHOW cxXeMbl Nprudopa. MN3aMeHeHUs TakuxX CBOUCTB aHanmM3npyemMmoro pacteopa, Kak B3KOCTb U MOBEpP-
XHOCTHOE HaTsIKEeHUE, MOTYT NMPUBECTU K 3HAYUTENTbHbBIM OLLUMDKaM, 0CODEHHO NPK aHanmn3e XopoLo pacTBoOpU-
MbIX MPOO NN NOBLILLUEHHBIX KOHLEHTPAaLKUSAX KNCNOThI, UMK MPX Hann4nm obonx aTix ycnosum sMmecte. [lpyras
npobnema, KoTopas MOXET BO3HUKATb NPY aHannse XopoLo pacTBOPUMBIX Npod, — NMocTerneHHoe ocegaHue
CONEN Ha KOHYMKE conna pacnbINMTens, KOToOpOoe NPpUBoAUT K ocnabneHunto notoka asposond. Ans yctpaHeHus
nogobHoro adpdpekTa nepeq pacnbiieHNneM pacteopa npodbl BNPLICKUBAKOT XKUAKWUA aproH, nepruogmnyeckmn npo-
MbIBAIOT HAKOHEYHUK confia Nnbo pasbaBnsaoT aHanmsnpyemeln pacteop. OTMedeHo, YTo bonee TwaTtensHbIN
KOHTPOMb 3a CKOPOCTbHO NOTOKAa aproHa, a 0cobeHHO — 3a CKOPOCTbIO MOTOKAa B pacnblnUTene, NOBLILWAET Npe-
LM3MOHHOCTb npubopa. YCcoBepLIEeHCTBOBAHNE COBPEMEHHBLIX MPUOOPOB NPOUCXOANT 3a CHET UCMNONb30BAHUS
pas3nnUYHbIX YCTPOWUCTB, KOHTPONUPYHIOLLMX CKOPOCTL NOTOKA rasa.

Xumuyeckme Mmellarogme paktopbl CBsi3aHbl ¢ 0bpa3oBaHUEM KOMMNNEKCOB U ¢ adhdpekTaMmn MoHU3aLU M1 B
pacTtBopax. Hanbonbluee BNUsIHWE Ha peaynbraThl aHanm3a okasblBaeT XUMUYECKUA COCTaB MaTpULLbl aHanNn-
3nMpyemMoro pacteopa. [nsa koMmneHcaunm HectabunbHOCTU aHaNUTUYECKOro curHana 1us-3a KonedaHmn B Co-
cTaBe MaTpuLbl UCNOMNb3YHOT AobaBneHne B aHaNM3UpyeMbln pacTBOP BHYTPEHHEro ctaHaapTa, Hanpumep,
pacTtBopa ckaHaua (4.15).
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[TpumedaHnue— lnnHa BONHbI aHANUTUYECKOWN NTIMHUN CKaHONA — 361,383 HM.

6.4 [NoaroToBKy npndopa K N3amMepeHunto NPoBOASAT B COOTBETCTBUU C MHCTPYKLMEN NO 3KCnnyaTaunm
npuodopa.

7 'papynpoBKa npmnbopa

7.1 OcCHOBHble cTaHA4apTHBLIE pacTBOPbl onpeaenseMblX 3M1eMeHTOB ¢ KoHueHTpaunen 1000 mkr/cm?
(4.14) ncnonb3yoT ANA NPUroTOBNEHUA rPaaynpoOBOYHEIX PACTBOPOB C KOHLUEHTpaunuamMmm anemeHToB oT < 0,1
0o 100 mkr/cm® nyTem nocneaoBaTenbHOro ux pasdasneHus (7.2).

7.2 TlpurotoBneHue pacTteopa Ang pasdbaBneHnsa OCHOBHbLIX CTaHAapTHbLIX pacTBOPOB.

(4,0 £ 0,05) r peareHTa gnga cnnaeneHnda (4.12), B3seleHHOro ¢ npeaenom gonyckaemMou norpellHOCTH
+0,1 Mr, nromeLatoT B cTakaH BMmecTumocTbio 1000 cm3, B KOTOpOM HaxoauTca MarHUTHas nanodka (5.5). B cTa-
KaH HanusatoT 500 cm? pacTBopa asoTHOM KUCIOThI (4.6) U CTaBAT cTakaH Ha ropsa4vyo NANTKY ¢ MarHUTHOW Me-
lankon. HarpesatoT cMecb A0 TeMnepaTypbl, ONIM3KOW K TeMnepaType KUNeHUsl, 1 BblAePKXNBAIOT NP 3TON
TemMnepaTtype A0 pacTBopeHUda peareHTa. [lpouecc pacTBOpeHMa AOMKeH npodomkatbea B TedeHne 30 MUH
N MeHbLue. FopaYKnin pacTBOP KONMYECTBEHHO NEPEeHOCAT B MepHyo konby BmectumocTbio 1000 cm3. Oatot
PACTBOPY OCThITb A0 KOMHATHOMN TeMnepaTtypbl 1 pa3daBnatoT ero soaon (4.1) 4o METKN.

Mcnonb3oBaHne ans pasdaBneHnst OCHOBHLIX CTaHAapPTHLIX PacTBOPOB NPUrOTOBMNEHHOMO TakMM obpa-
30M pacTBopa obecrnevmBaeT MaTpPUYHbIA COCTaB rpagynpoBOYHbLIX PACTBOPOB, aHANOrM4YHbIM MaTPUYHOMY CO-
CTaBy aHanNM3npyemMbIX pacTBOPOB.

7.3 XONoCToW pacTBOp ANA rpadynpoBKK npeacTtaBnseTr cobon pacteBop Ana pasbaBneHus (7.2). 3TOT
PACTBOP UCMOMNb3YIOT NMPU NOCTPOEHUN TPaayUPOBOYHLIX rPadPUKOB KaKk rpagynmpoBOYHbIA pacTBOP C KOHLUEH-
Tpauueun onpeaendemoro anemMeHTa, paBHOW HYNIO.

[Tpn paboTe Ha Nprubope XONoCTOM PpacTBOP ANA rpaayupoBKU UCNOMb3YIOT AN NPOBEPKU NPaBUNbHOCTU
rpagaynpoBkn npndopa (pasgen 11).

7.4 TlpurotToBneHue rpagympoBOYHLIX PACTBOPOB.

B mepHble konbbl BMecTumMocTbio 100 cMm?3 nomeLlatoT COOTBETCTBYOLME KONMMYECTBA OCHOBHbLIX CTaH-
OapTHbIX pacTeopoB (4.14). B kaxayro konby gobaenawoT no 1 cm3 BHYTPEHHEro ctaHgapTHOro pacTBopa
(4.15). NobaBnsitoT 40 METKM pacTBOp And pasdasneHust (7.2), nepemMeLllnBatoT.

7.5 TlocTpoeHue rpagynpoBOYHLIX rpadoUKoB.

7.5.1 'pagynpoBKy crnegyet NPpoBOAUTL, UCMONMb3Y4A XONOCTOU pacTBOp ANd rpagynpoBkn (7.3) U HE Me-
Hee Tpex rpagympoBOYHbIX PACTBOPOB pPa3HOM KoHLUEeHTpauuu (7.4), obpasyrowmnx NMHENHYo obnactb Ha rpa-
OYyUpOBOYHOW KpurBoKn. B Tabnuue 3 npmBeaeHsbl pekoMeHayeMble KOHLIEHTPpaLU UK rpadynpoBOYHbBIX PacTBOPOB,
BbIOOP KOTOPLIX NPOBEAEH C YYETOM cneayoLlnx TpedoBaHUNA;

- KOHLIeHTpauusi cpeaHero rpagynMpoBOYHOMO pacTBopa A0MMKHA HaxoauTbesl DNIM3KO K LIeHTpY obnacTtu
OXXMOAaeMbIX KOHLeHTpaunn anemeHTa B npobe;

- KOHUEHTpauusa rpagynpoBOYHOTC pacTBopa ¢ MakCcuMarbHbIM cogepXaHnem onpeaensemMoro anemMeH-
Ta AOMMKHA ObITb NPUONN3NTENLHO B ABa pasa bonblUe KOHLUEeHTpaUnun cpeqHero pacteopa;

- KOHUEHTpauus rpagaynpoBOYHOro pacteopa ¢ MUHUManNbHbLIM cogepXXaHnem onpeaensieMoro sanemMeH-
Ta OOMKHa ObITb NpMbNManuTensHO pasHa gecarton gone (1/10) KOHUEHTpauun cpegHero pacTeopa.

Tabnwuwua 33— PekoMmeHayemble KOHUEHTPaAUUN rpagaynpoBOYHbIX PACTBOPOB

OnpenenssiemMmbiv 3NEeMEHT Kanbuuu KpemHuu
OxXuagaemas KOHUeHTpauus anemeHTa B npobe OT 10 MKr/cm® Jale OT 180 mkr/cm®
20 MKr/cm® no 230 MKI/CM®
B aHaANM3npyemMmom B aHaInMM3npyemMmom
pacTBopeE pacTBope
PekomeHayemas cpegHsast KOHUEHTpaunusa cTtaHgapTHOro 15 MKr/cm® 200 MKr/cm®
pacTBopa
PekomeHagyemas makcnmarnbHas KOHUEHTpauus ctaHgap- 30 MKr/cMm® 400 mKr/cm®
THOMO pacTBopa
PekomeHgyemass MUHUManbHasa KOHUEHTpaunsa ctaHgap- 1,5 MKr/cm® 20 MKr/cm®
THOro pacTteopa
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7.5.2 ['pagynpoBOYHbIe rpadrKkn CTPOAT B KoopauHaTax: MaccoBasl 4ona onpegensaemMoro afieMeHTa B
pacTBope — OTHOLWEeHUe NUHTEHCUBHOCTU aHaNUTUYEeCKOW NMUHUK onpeaensaemMoro anemMeHTa K MUHTEHCUBHOCTU
aHanUTU4eCcKon NMUHNKU BHYTPEHHEero ctaHgapTa (Hanpumep, ckaHaus ).

8 lNpurotoBneHue NpooObLI ANA aHanu3a

8.1 TBepaoe MUHepanbHoe TONMMUBO.

[Tpoba npeacrasndeT cobon aHanuTuyeckyro npody, npurotosneHHyto no FOCT 10742, TOCT 23083
nnn FOCT 11303. Npoba gomkHa HaxoaUTbCS B BO34YLWHOCYXOM COCTOSAHUN, ANSA Yero ee packnagbiBatoT
TOHKUM CNOEM U BblAEPXKUBAIOT HA BO3AyXe NpU KOMHAaTHOW TeMnepaType B Ted4eHne MUHUMAarbHOro Bpe-
MEHW, HeoBXoANMOro AN AOCTUXKEHUSI PaBHOBECUS MeXay BaXKHOCTbIO TONNMMBAa U aTMocdepon nabopa-
TOPUMN.

[lepen B3ATMEM HaABECKM NMpoby TWAaTeNbHO NepeMeLlnBaoT He MeHee 1 MUH, NpeanoYTUTENBHO MeXa-
HUYECKAM CnocoBOoM.

OOQHOBpeMeHHO CO B3ATUMEM HaBeCcOoK ANl aHanunsa oTounpatoT HaBecKu Ang onpeaeneHnst cogepXaHus
aHanutudeckon Brnarm no FOCT P 52917, TOCT 27589 nnn FOCT 11305 un 3onbHocT no OCT 11022 nnn
[OCT 11306.

8.2 TBepable ocTaTKy MPOMBILLUIIEHHOrO CXXUraHnUga TOnJnBea.

[TpeacTaBUTENBHYIO MOPLIUIO TBEPAOTO OCTaTKa BbICYLLUMBAKOT A0 NOCTOSIHHOW Macchl NpY TeMmnepaType
110 °C — 115 °C. l'loTepto Mmacchl Npu BeiCYLLUBaAHUKA ONpedensitoT B TOM Criydae, ecrnn pesynbTaThl aHanuaa
HY>KHO NpeacTaBUTb Ha UCXOQHOE COCTOsIHUE NMPobbl. MaMmenbyaroT BbICYLLEHHYO MOPLIUKC OCTaTKa A0 NPOXOXK-
OeHuns Yepes cuto ¢ pasmepom oteepcTiid 75 MkM no FOCT P 51568. ObopyaoBaHume, MCcnonb3yemoe ANs U3-
MENbYEHUS, He AOITPKHO 3arpsisHATbL Npoby MeTannoMm.

9 lpuroToBneHue 30nbl ANd aHanu3a

9.1 O30oneHne aHanUTU4YecKon Npobbl TBEPAOro TONMNUBA.

30Ny Nony4aroT U3 TWAaTenbHO NepemMellaHHON aHanmTudeckon npobel Teepaoro tonnmea (8.1). INpody no-
MeLLaloT POBHLIM CNOEM B NpeaBapuTenbHO NpokaneHHbIN NoToK U3 papdoopa, KBapua Unn nnaBneHoro gnokK-
cnaga KpemHus. TomnuwuHa crnost AofmrkHa ObiTb He bonee 6 MMm. JloTok ¢ nNpobon nomewlaroT B XOMNOOHYIo
MydoenbHyo NeYb (5.2), KOTOPYIC HarpeBarT CO CKOPOCTLIO, YCTaHOBNEHHOW B 3aBUCUMOCTU OT BMAa TONMBa no
[OCT 11022 ana meToaa MeaneHHoOro osoneHud. Yepes 2 4 TemMnepatypa B My@enbHOM neyvnm gocturaeT
(815 = 10) °C. BblgepxmBatoT Npoby npun aToM TemnepaTtype Ao TeX Nop, Nnoka He OKUCIUTCA Yrnepoaoccoaepxa-
LLiee BeLleCcTBO, U 3aTeM elle 2 4. VIzsnekaloT NOTOK U3 MydpenbHOW NneYn, oxXnaxkgaroT U pacTuparoT 3071y B ara-
TOBOW CTYNKe A0 NPOXOXAEHUA Yepes CUTO C pasMepoM OTBEPCTUN 75 MKM. [TOBTOPHO NpokanMealoT 3011y Npu
Temnepatype (815 £ 10) °C B TeyeHue 1 4, oxnaxagaroT U oTOUPAOT HAaBECKK ANsl aHannaa. Ecrnn 30Ny XpaHaT B
TeYyeHne HEKOTOPOro BpeMeHU, U CYLLEeCTBYET BEpOATHOCTL aacopbuuu eto Bnarn unn CO,, To npexae, Yem OT-
OupaTb HABeCKM ANsl aHanu3a, 30y BHOBb npokanueatoT npu temnepatype (815 + 10) °C. AnbTepHaTUBHLIN Ba-
PUaHT AeUCTBUN 3aKoYaeTCd B crieQytolleM: B 3051e onpeaendioT noTepu npy npokanmsaHum Npy Temnepartype
(815 £ 10) °C, ncnonb3ays Anst SToro oTAeNbHYH0 HaBeCcKy, 0TODpPaHHYH OAHOBPEMEHHO C HABeCKamMun Ansl aHanm-
34, U BHOCAT Ha OCHOBaHWU NONMYyYEeHHOW BENMUYMHBI NOTEPL HeobXoaMMbIE NONPaBKU B pe3ynbTaThl aHanuaa.
Kaxxgyto npody 30Nkl Nnepe B3siTUEM HABECKU ANsl aHanusa TwaTeNbHO nepemMeLlnBatoT.

9.2 O30neHne TBepAbIX OCTATKOB OT MPOMBILUIEHHOIO CXUraHUsa TONMBA.

Heobxoanmoe Konn4ecTBo NpoOdbl, NPUroTOBNEHHON NO 8.2, noMeLlatoT pOBHLIM CITOEM B NpeaBapuTenb-
HO NMpoKaneHHble NOTKN U3 dpapdopa, KBapLa U1 NnasBneHoro gmokenaa KpeMuust. TonwmHa crnost npodbbl 40r-
)XKHa ObITb He bonee 2 MM. JIOTOK € Npobon noMeLlatoT B XONoAHYI0 MyenbHYIo neYvb, KOTOPYHO NMOCTENEHHO
HarpeBatoT Tak, YTobbl Yepes 14 Temnepartypa nedn goctrna 500 °C, auvepes 24 — (815 10) °C. Boliaepxu-
BatoT Npoby npu Temnepatype (815 + 10) °C oo nonHoro okMcneHunst yrnepoaocoaepxawlero sewectra. locne
OCTbIBaHUA 301y pacTUpaloT B araToBOU CTYNKe A0 NPOXOXAeHNA Yepes CUTO ¢ pasMepoM OTBEPCTUN 7D MKM.
BHOBb NpokanueatoT 30y npu Temnepatype (815 £ 10) °C B TeueHMe 1 4, oxnaxgaroT 1 oTOUparoT HaBECKN AN
aHannaa. Ecnn 3ony XpaHsaT B Te4EHNE HEKOTOPOro BpeEMEHU, U CYLLIECTBYET BEPOSTHOCTL aacopdbuunn eto Bna-
rm unn CO,, To Npexae, YeMm oTbnpatb HaBeckn ANA aHanusa, 3051y BHOBb NpokanusatoT nNpn TeMmneparype
(815 £ 10) °C. AnbTepHaTUBHLIA BapUaHT AeUCTBUM 3aKo4HaeTca B cneayrowem: B 3051e onpeaensaioT noTepu
npu npokanusaHuu npu temnepatype (815 £ 10) °C, ncnonbsya 4nst 3Toro oTAenbHYK HaBeCKy, OTODPaHHYIo
OOHOBPEMEHHO C HaBeCKaMu Ansl aHanumsa,  BHOCSAT Ha OCHOBaHWUM NONMyYEeHHOW BENUYUHBI NOTEPL HEODXOaU-
Mble MOMpaBKU B pesyneTaTthl aHanusa. Kaxkayto npody 30kl nepeq B3ATMEM HABECKU ANsl aHanusa TuwarefibHO
nepemMeLlInBatoT.
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10 MNpoBepeHne ncnbiTaHusA

10.1 O6WwmMe nonoxeHus

10.1.1 na nepeBegeHUs1 B pacTBOp onpeaensemMblX 3/IEMEHTOB UCNONb3YOT OAWH U3 ABYX CrocoboB
Pa3NOXKEeHUS 30Mbl:

- CMNaBlieHne ¢ peareHTOoM;

- 0bpaboTka cMmecbio PTOPUCTOBOAOPOAHON, a30THOW U CONSIHOW KUCTIOT.

Cnocob BbIODMpAOT, NCXOAS U3 TEXHUYECKNX BO3MOXKHOCTEN nabopartopun. lNpn aToMm cneayet yuunThl-
BaTb, YTO B NpoLecce cnnasfieHns ¢ TeTpa- 1 MetabopaTtom NMMUTUS BO3MOXXHbI MOTEPU Cepbil.

10.1.2 T1poBOAAT XONOCTOWU ONbIT, COXPaHAA BCe YCNOBUA pasnoXeHUs npobbl 1 NoNy4YeHns aHanmsnpy-
eMOro pacTBopa, Ho 6e3 HaBeCKM 30/bl. PACTBOP XOMOCTOro OMNbiTa COAEPKNAT TE XKe peareHThl U B TEX XKe KO-
YyecTBax, YTO U aHanusnpyemble pacTBOP.I.

PacTBop, Nony4vyeHHbIA B XONOCTOM ONbITE, UCMONb3YHT AN KONUYeCTBEHHOU OLEeHKUA BO3MOXHBIX 3a-
PA3HEHUN 1N CreKTpanbHOro poHa.

10.1.3 llepen npoBegeHUemM UCNbITaHUA ANA YCTPaHEHUA BOSMOXKHbIX 3arpAasHeHU NNaTMHOBYO nocyay
KUNATAT B pacTBOpe a3soTHOWU KUCOThI (4.6), a 3aTeM TwaTtenbHO NpoMbiBaloT Boaoun (4.1). ['locne Takom ovuc-
TKW NIaTUHOBYHO Nocyay cneayeT 6paTh TOMbKO YACTBIMU LLMNLAMU N NPeaoXpaHsTh ee OT 3arpsisHeHUn ¢ No-
BEPXHOCTU cTOoNa. BCIo CTEKNAHHYIO Nocyay, UCMONb3yeMyo ANnd aHanusa, crneayet CTOMb Xe TwaTeNbHO MbITh
N NpeaoxXpaHaTb OT 3arpsaA3HeHUN.

HoByto nocyay HeobxoaMMo 3anofHUTL PAaCTBOPOM a30THOM KNCNOTHI (4.6), BblAepKaTb B TEYEHME CYTOK,
a 3artemM NpoMbITb Bogoun (4.1).

10.1.4 Bce B3BelUMBaHUA NMPOU3BOAAT C Npeaenom gonyckaemoun norpewHocty = 0,1 wmr.

10.2 CnnaBneHue 301Nbl U NPUrOTOBNEHNEe aHaNnU3npyemMoro pacteopa

Haeecky 3onbl (0,1 + 0,001) r, npurotoBneHHoun no 9.1 nnmn 9.2, nomewiaroT B N1AaTUHOBYHO YalUKy U TU-
renb (5.4). Tyaa xe nomewatot (0,4 £ 0,005) r peareHTa ansa cnnaesneHud (4.12). TwartensHC NepemMellnBareT
peareHT ¢ 305101. Ana ny4yiwero cnnasneHns n cbpasoBaHns U3 OCThLIBLUEro cnfiaBa nerkoygansiemMmomn tabneTtkn
aobasnaoT nogua nutua (4.13) (npubnusutensHo 0,1 ).

[1TNaTUHOBYIO YaLLKy CTaBAT B YACTLIV JTOTOK U3 OKCUAA KPEMHUSA MU APYroro TYroniaBkoro Marepumana u
BHOCAT NOTOK B npeasaputensHo Harpetyto o 1000 °C — 1200 "C mygrenbHyto nedb (5.3). BelaepkusatoT
npoby npun temneparype ot 1000 °C go 1200 °C He MeHee 7 MUH A0 nonyvyeHus npospadvHoro nnasa. Bpaula-
TENbHbIM ABWKEHUEM MNAB OCTOPOXHO NepeMeLlMBakoT ¢ MOMOLLLHO WXANLUOB C NaTUHOBBLIMU HaKOHEYHUKaMIK
00 NOJTHOTo pacTBoOpPeHUd 30Nbl. BEIHUMALIOT NOTOK € NaTUHOBOWU YalUKoW U3 MydpenbHOU Nevn 1 oxnaxgarT 4o
KOMHaTHOW TemMnepatypsbl. [NNaTUMHOBYIO YallKy OCTOPOXHO OOMBbIBAKOT CHAapYXK Bogon (4.1) Ana yoaneHus
BO3MOXHbIX 3arpga3HeHu, a 3aTeM NoMeLLatoT B YUCTBIN cTakaH BMecTUMocTbio 250 unm 400 cvm®. B nnaTuHo-
BYHO YallKy MoMeLlaroT MarHUTHYO Nanodky B TedpnoHoBon obonoyke 1 npunueatoT 50 cm® pacTBopa asoTHON
KNcnoTbl (4.0). CTakaH ¢ NNaTUHOBOW YaLUKOW CTaBAT Ha HarpeTyo NMinTKy ¢ MarHUTHOM Mellarnkou (5.5). Har-
pPEeBaOT PACTBOP NPU NOCTOAHHOM NepemMeLlBaHn 40 TeMnepaTtypbl, DNM3KOU K TemnepaType KUNeHusl, 1 Bbl-
OePXMBaAIOT B 3TUX YCIOBUAX OO0 paCTBOPEHUA nnasa, Ho He bonee 30 MuH. [NNaTUHOBYHO YallKy U3BNEKakoT U3
cTakaHa 1 0bMbIBaOT HEDOMbLUMM KONMMYeCcTBOM BoAbl (4.1). PacTBop 13 vallkm KONMMYeCTBEHHO NepeHOCHdT B
MepHyto konby BmectumocTbto 100 cm3. dobaensawT B kondy 1 cm3 BHYTpeHHero craHaapTHOro pacTtBopa
(4.15) 1 pa3baBnaoT pacTBop A0 MeTkM Boaoun (4.1). INonyvyeHHbIN pacTBOP MMEET KOHLIEHTPAaL U0 BELLIECTBA

npodbbl — 1000 Mr/am® 1 KOHLEHTpaUWUo peareHTa Ansa cnnaesneHna — 4 r/ams.
[TpumevaHus
1 BmecTo nnatmHOBOW nocyasbl AN crnnaBneHnst MoryT 6biTb MCNOMb30BaHbI rpapuToBble TUMNn. [ padonToBble TUT-

IV HE crneayeT Norpyartb B PAaCTBOP AN pa3noXeHns nnasa. PackaneHHbIn JOKPAaCHA XUAKUM NNaB BbITMBAOT N3 rpadu-
TOBOIro TUINSA HEMOCPEe4CTBEHHO B PACTBOP a30THOW KUCIOTHI, a 3aTEM HarpeBalT U NEPEMELLNBALOT PacTBOP, KAk ONMMCaHo

BblLLE.

2 Ecnv nepemewmBaHne He NogaepXmBaTb MNOCTOSIHHO, HEKOTOPbLIE COEANHEHUS MOTYT 0bpa3soBaTb ocagku. [pex-
O€e BCEro 310 OTHOCUTCSH K KPEMHUEBOW KUCNOTE, BbiNagaruwen B 0Cagok npu HarpeBaHum B KNCNown cpege. B atom cnyyvae
aHanusa crnegyert NOBTOPUTL 3aHOBO.

10.3 PacTBOpeHUe 305kl B CMeCU KUCNOT

Hasecky 305kl (0,1 £0,001) r, npurotoBneHHoM no 9.1 unun 9.2, noMmewaroT B cocyq U3 NoJTIMMepHOro Ma-
Tepmana (5.7) BMecTuMocTbio 250 cMm3 ¢ KONbLEBOW METKON N 3aBUHYMBAOLWENCA Kpblwkon. Cocya AomKeH
BblaepkmBaTtb Temnepartypy Ao 130 °C n gaBneHune, passmBaloLLEEeCcs B NpoLecce pasnoXeHus npodkl, a Takke
ObITb YCTOMYMBLIM K OKUCIEHWIO. [locne HeOQHOKPAaTHOMO UCMONb30BAaHUS NONUMMEPHBIE COCYAbl CTAHOBSTCH
XpPYyNnKUMK 1 TpeckarTcd. Cocyabl NpoBepSIlOT nepen KaXkabiM OnbITOM. TpelmHbl MOXHO ODHapYyXUTb Mpu
cAaBNMBaHUKX cocyaa.

8
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[TpnmedaHwue— HekoTopble OCTaTKM OT CUTAHUA MOTYT cogepXaTtb CyNbPUTHYIO cepy. Ecrnn n3BecTtHo, 4TO
npoba coaepuT cynbuUTbl, MU UX NPUCYTCTBUE NMpeanonaraeTcs, B cocya Ansa pasnoxenus npobbl gobasnswT 1 cm?
pactBopa H,O, (4.11). [epokcna Boaopoaa okUcnsieT Cyrnb®uTbl 0 CyNb®aToB, KOTOPbIE KONTMYECTBEHHO pasnaratoTcs B
npouecce NpUroToBrneHus pacrteopa npobel. Ecnn B xoae onpeaeneHuns bein gobasneH Nnepokecua Bogopoaa, To cneayer
BBECTU MOMNPaBKy B KOHEYHbIM 06beM pacTBopa npobel B dopmyne (1) pasgena 13.

K HaBecke npobbl B cocyae aobasnstoT 5,0 cm® cmecn kucnoT HCI nHF (4.7) n 2,0 cm3 HNO, (4.5) 1 nnoT-
HO 3aBUHYMBAKOT KPbILWKY. HarpesatloT cocya Ha BOAAHOW UMK NapoBon BaHe nnun B CyLIUNbHOM WWKady npu
Temnepartype oT 100 °C ao 130 °C He meHee 2 4. I3aBneKkatoT cocya U3 HarpesaTenbHOro npnubdopa n 4obasnsaoT
B Hero 93,0 cm?® 1,5 %-Horo pacTtBopa 6opHoit knucnoThl (4.10). Cocya BHOBb NMOMeLLaoT B HarpeBaTellbHbINA
npnbop, N NPOACIKAKT Harpes elle B TedeHue 1 4. OxnaxaatoT pacTBOp A0 KOMHaTHOW TemMnepaTypbl. Ecnu
aHanun3 He NPOBOASAT CPpa3y, PACTBOPLI XPAHAT B TEX XKe cocyaax, rae npoBoaUnIoCh pasnoXeHue, NnMbo nepeHo-
CAT B MONMUSTUNEHOBLIE COCYyabl.

[OTOBAT pacTBOP XOMNOCTOro OnbiTa, NPOBOAA Te Xe npoLeaypbl, YTo OonucaHbl Bbille, HO De3 HaBECKA
300bl.

[MTpnumedvanune—Cwmecbkucnot HCI: HF (70:30) (4.7) MOXHO roTOBUTb 3apaHee N XPaHuTb 40 UCTMOINb30BaHUS,
B TO BpeMsi Kak Lapckast Bogka (cmecb HCln HNQO,) (4.8) HeycTonumBa n XpaHeHuto He NoanexunT. icnonb3oBaHne cMecn
kucnot HCI : HF n koHueHTpupoBanHon HNO,, skBuBaneHTHO UCMonb3oBaHMto Lapckon Bogku un HF.

11 lNpoBegeHne N3amepeHUn

11.1 N3mepeHUss NpoBOAAT B COOTBETCTBUM C MHCTPYKUMEN No 3KcnnyaTauun KoHkpeTHoro MCIl-cnek-
TpOMeTpaA.

11.2 YT0ObI rapaHTUpPOBaTb NPaBUNbLHOCTL pe3ynbTaTtoB, nonydyaemelx npu UCl-aHannse, ans Kax-
OOV aHaNUTUYEeCKOW NMHUK NpeayCMOTpeHbl NepBoHavanbHas n nepunoandeckas npoBepka cuctem npruobo-
pa (NpoBOAUTCA TakkKe Nnocne KPpynHbIX PEeMOHTOB), BKNoYaowWwme cneayrowmmm MUHUMAanNbHbIA NepevYeHb
npouenyp:

- MOMHBLIN LUK perynmpoBKA ONTUYECKOW cCUCTEMBI NPUDOpa B COOTBETCTBUM C MHCTPYKLIMEN NO 3KCMya-
Tauun (HanpumMmep, perynmpoBka no pTyTHOM namne);

- NpoBepka B COOTBETCTBUN C UHCTPYKLUNEN BENMUYNHBI MaKCUManbHOWU MHTEHCUBHOCTWU 3TaNOHHOW NK-
HAW, ONS Yero YacTo UCMONb3YIOT PacTBOP MapraHua;

- MPOBepPKa Yepes Kaxable 6 Mec YyBCTBUTENMbHOCTU Npnudopa (MUHUMATBHOW, permcTpupyemMom npubo-
POM BeNnUYUHLI) NO 3rieMeHTaM, onpeaeneHne KOTopbIX NPOBOAUMIN 32 3TO BPEMS, N KOHLEHTpaLUusl KOTOPbIX
NpeBbillana BeNnMUYnHy YyBCTBUTENBHOCTU He Bonee yem B 10 pas; YyBCTBUTENBHOCTL AOMKHA ObITb MEeHbLLUE
NN paBHa 3adaBMNeHHON B UHCTPYKUUN BENMUYUHE;

- BbIDOP cnekTpanbHbIX MTMHUA C MUHUMAalbHLIMU NMTMDO C OTCYTCTBMEM CMNEKTParbHbIX NOMEX;

- NMPOBepPKa B COOTBETCTBUN C MHCTPYKLMEN K NPUDOPY Yepes Kaxable 3 Mec NMonpaBkn Ha B3aMMHOE BIn-
AHWEe 3NeMeHTOB (cneKkTpanbHyto UHTepdepeHLU o) U nonpasku Ha ooH.

11.3 Bce pesynbraThbl U3MEPEHUA aHANU3NPYEMBIX PACTBOPOB AOMKHbI NeXaTtb B 06NacT KOHUEHTpa-
LM, OXBA4YEHHOW rpagynpoBOYHBIMU pacTBopamMn. Ecnin pesynbtar nsmMmepeHua aHanmsnpyemMoro pacteopa
oKasblBaeTcH bonblle MakCMMarbHOW TOYKK Ha rpaaynpoBOYHON KPUBOW, pacTBOp pasbaBnsaoT N NSMepeHue
OAHHOro anemMeHTa NOBTOPSAIOT.

11.4 KOHTpONb 3a NpaBUNbHOCTLIO pe3ynetaTtoB namepeHnn Ha NCI1-cnekTpomeTpe BKNOYaET NepBUY-
HYHO 1 NeprUoanvecKyto NPOBEPKY rpagynpoBKy npmnbopa.

11.4.1 TlepBU4Hada NpoBepKa rpadynpoBKU.

[[pagynpoBKY nNpubopa npoBepsitoT C MOMOLLbIO NMEPBUYHONO cTaHaapTa ANA NPOoBEepKU rpadynpoBKU
(4.16.3) 1 XONOCTOro pacTeopa Ans rpagynpoBku (7.3) Kaxkabln pas nepea Havanom aHanusa npoo.

Pe3ynbTat namepeHus nepBUYHOMO cTaHgapTta ANd NPoBepKU rpadyUpoBKU He A0MKeH OTNNYaTbCcs OT ero
M3BECTHOW KOHLEeHTpauum 6onee 4yem Ha 10 %.

KOHUEHTpauKua XonocToro pactesopa Ans rpagynpoBKU, M3MepeHHast Ha oTrpaaynpoBaHHOM npubope,
OOMKHa ObITb HKE AONYCKAEeMOro pacxoXaeHus.

11.4.2 [lepuogudeckada NpoBepKa rpagynpoBKA.

[Tepuoanyveckyro NpoBEPKY rpaaynpoBKU Npmbopa npoBoasT Yepes Kaxable 10 aHann3oB, a TakKe B KOH-
Lie Kaxkaou cepum aHanmsos Un Nnpu cMmeHe npobbl ¢ NOMOLLLIO cTaHdapTa Ans Nepuoanyeckomn NpoBepKn rpa-
OynpoBkU (4.16.4) 1 XoNoOCTOro pacteopa 4Nd rpagaynupoBku (7.3).

Pesynbtat usmepeHua ctaHgapTa aAng nepuognmyeckon rnpoBepkn rpadyupoBKU He OO0IMKeH OTNndaTheco
OT ero N3BecTHOW KoHUeHTpauum bonee yem Ha 10 %.

KoHLEeHTpauua XonocToro pacteopa Ang rpagaynupoBKy, nonyyvyeHHaa npy nepuognyeckomn npoBepke rpa-
OYUPOBKU Npndopa, A0IMKHA ObITb HUXKE J0MYyCKAaeMOro pacxoXaeHus.
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11.5 Ecnu npun npoBepke rpagynpoBKA BbISIBIIEHO HECOOTBETCTBME NMpMBEAEHHbIM BbILLE KPpUTEPUAM,
npoBepKy noBTopAtoT. Ecnn oHa cHoBa He yaoBneTBopaeT TpeboBaHUAM, rpaaynpoBKY NPOBOAAT NMOBTOPHO, a
3aTeM aHanM3npyoT Bce NMpobbl, KoTopble ObINM NcNbITaHbl NOCIe NocneaHen yaoBNeTBOPUTENTIbHON NPOBEPKA
rpagyvupoBKN.

11.6 [ns kaxkaoro rpagyyMpoBOYHOro UMM aHanmMsnpyemMoro pacTBopa BbINOMHAKT HE MeHee Tpex n3mMe-
peHuin Ha NCl-cnekTpomeTpe 1 BbIYUCTIAT cpegHeapudmMeTnyeckoe 3Ha4YeHne, KoTopoe ABNAEeTCA pe3yib-
TaToOM eUHUYHOro onpeaeneHns.

12 KOHTpONnb 3a Ka4eCTBOM aHaru30B

KomMmnnekc npoueayp, obecnevmBarolMx KOHTPOSb 3a KAYECTBOM aHanM3oB, Heobxoaum Anst Toro, YTo-
Obl yOeanUTbLCs, YTO NMPUMEHSIEMBIN CNOCOD pa3noXeHunsa npob obecne4vnBaeT NONHOE U3BNEYEHMNe onpeaensie-
MOro 3N1eMeHTa B pacTBOP M He BHOCUT 3arpsisHeHUN.

12.1 Bce npouenypbl, KOHTPONUPYOLWME KAYeCTBO aHanmsa, NnpoBoaAdAT 0AHOKPATHO ANdA KXo napTUmn
npob nnu ans kaxabix 40 npob. Beceraa BelOUparoT BapuUaHT, NpU KOTOPOM KOHTPOMNbHLIE NpoLeaypbl NPOBO-
OATCA Yalle.

12.2 amepeHHble abContoTHbIE 3HAYEeHUS! KOHLEeHTpauun 3NeMeHTOB B pacTBOpEe XONOCTOro OnbiTa
OOJKHBI ObITb MEeHbLLE A0MNYyCKAaeMOro pacxoXaeHus.

12.3 Onsa kaxxaon aHanusnpyemoun npobbl NpoBOAAT UCMNbITAHWE BTOPOU (NapannernbHOW) HaBECKU NPo-
Obl. PacxoxaeHne mexay pesynbrataMmu napannenbHbiX onpeaeneHnin gomMKHO COOTBETCTBOBATL TpeboBa-
HUAM NOBTOPAEMOCTU, YCTAaHOBMNEHHBLIM ANA AaHHOro Mmetoaa (pasgen 14).

Ecnu pacxoXgeHne mexay pesynbstataMiu napannenbHbiX onpegeneHni 6onsLie BENNYNHBI NOBTOPSE-
MOCTW (CM. Tabnuuy 4), nocTynarkwT B cooTBETCTBUU ¢ nogpasgenom 5.2 FTOCT P NCO 5725-6.

12.4 [lpoBoasiT aHan13 BTOPUYHOIo cTaHgapTHOro obpasua ¢ M3BECTHLIMU KONMMYECTBEHHBIMWN XapaKTe-
pructukamu (4.16.2), nony4yeHHbIMN paHee Ha TOM Xe oTrpagynpoBaHHOM Npubope. PacxoxageHne mexay pe-
3ynbTataMm aHanusa AOO0MMKHO YOOBNETBOPSATh TpeboBaHMAM, MNpeabsBlSAeMbIM K BOCMPOU3BOAMMOCTI
HacTOSILLEro MeToaa, a TaKke TpedboBaHUAM K TOMHOCTU NMabopaTtopHbiX paboT no FTOCT P UCO 5725-6.

12.5 AHanns oCHOBHOro ctaHgapTHoro obpasua (4.16.1) NnpoBOAAT OAMH pas3 B KBapTar Mo nonHou cxe-
Me. PacxoxgeHne mexay pesynbtataMmm aHanmsa 0CHOBHOIC cTaHgapTHOro obpasuya A0mMKHO yOOBNETBOPATL
TpeboBaHUAM, NPpeAbABASIEMbIM K BOCNPOU3BOAUMOCTU HACTOSALLLEro MeToaa, a Takke TpeboBaHUAM K TOYHOC-
T NnabopaTtopHbiX padoTt no FTOCT P NCO 5725-6.

12.6 [lo okOHYaHUM aHanMsa paccyYMThIBaOT CYMMY MaCCOBLIX A0OMNEN OKCUOOB BCeX HaWadeHHbIX 3ne-
MEHTOB B Npobe, BbipaXeHHbIX B %. ECNn B 3Ty cyMMY BKITHOYEHBI OKCUAbI BCEX MaKPO- M MUKPO3MEMEHTOB, a
Takke SO,, TO cCyMMa He onpeaeneHHbIX 3N1IeMEeHTOB He AoMKHa npesbiwaTtb 5 %. B cnyyae, korga cymma
OCTaBLUMXCA 3NeMeHTOB npeBbilaeT 5 %, pesynbTaT aHanMsa cuuTarT HedoCToBepHbIM. Ecnn npuymnHa
OLUMOKN HENU3BECTHA, BCE KOHTPOMbHbIE NpoLeaypbl MOBTOPSIOT.

13 O6paboTKa pe3ynbLTaTtoB

13.1 MaccoByto 400 KaXKAoro anemMeHTa B 3051e 3,, BbIpaXKeHHY0 B Y%, BIYUCNAOT No popmyne

3, :CVD’IOO, (1)

m

rae C — KOHUEeHTpauma onpeaensaemMoro afieMeHTa B aHanusnpyemom pacTteope, mr/am3 (Mkr/cm3);
V — obbeM aHanusnpyemoro pactsopa, NpPUroToBIEHHOro B COOTBETCTBUM ¢ pa3aenom 10, am® (cm3);
D — (aktop paszdbaBneHUs:;
M — Macca HaBeCKU 301bl, B3ATOM AN aHanunsa, Mr.
13.2 lMepecyeT MaccoBOn 0NN 3NeMeHTa B 30M1e Ha MacCOBYO A0NI0 3fieMeHTa B cyxon npobe yrna 39,
%, NnponseoaaT no popmyne

d
Hd _ 2A7 (2)
100
rae 9, — MaccoBad Aongd anemeHTa B 3one, %;

A? — 30MbHOCTb cyxon npobbl, %.
13.3 [lepecyeT pe3ynbTaToOB Ha Apyrue coctoaHusa Tonnmea nponssoaar no OCT 27313.
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14 Npeyn3noHHOCTL

[1peUM3NOHHOCTL HacToALWEero MetToda onpeaeneHns oKCaoB Makpo- U MUKPO3NEeMEHTOB B 30/1€ TBEpP-
0Oro MUHepansHOro TonnmMBea npeactasneHa B Tadbnuue 4. NpeunsmoHHOCTb XapaKTepnsyeTcs NOBTOPSAEMOC-
TbiO I' U BOCMPOU3BOANMOCTLIO K.

14.1 loBTOPAEMOCTDL 1

PacxoxaeHne mexay pesynbTaTaMin AByX NapannenbHbIX onpeaeneHnia, NposeaeHHbIX B 04HoM nabopa-
TOPUMN OQHUM U TEM XK€ UCTIONHUTENEM C UCNONb30BaHMEM OAHOW U TOM Xe annapaTtypbl Ha HaBeckax, 0TobpaH-
HbIX OT OHOW 1 TOW Xe Npobbl 301bl, AOIHKHO ObITb MEeHbLLIE BENTMYUHBLI MOBTOPAEMOCTU, yKasaHHOW B TabnuLe 4.

14.2 BocnpouzsogumMmocTtb R

PacxoxageHne Mmexay pesynbratamu, KaXkabl U3 KOTOPLIX npeacTaBnsieT cobon cpeaHeapudpmeTmiec-
KOe 3HaYeHMe pe3ynbTaToB ABYX NapannenbHbIX onpeaeneHnin, NoNyvYeHHbIX B pasHbiX NabopaTopusax Ha Npo-
bax, oTobpaHHbIX OT O4HOWN U TOW e Npobbl 305bI Nocne nocnegHen ctagun ee NpUroToBNeHUs, AOSTKHO ObITb
MEHbLLUE BENUYNHBI BOCNPOU3BOANMOCTH, YyKazaHHOM B Tabnuue 4.

Tabnuua 4 —06nactb KOHUEHTPALUUNA U MAKCUMAaNbHO A0ONYCTUMBIE PACXOXAEHUNA MEXAY pe3yrnbTaTtaMmum onpeae-
NEHNs OKCUOO0B MaKpPO- U MUKPOINEMEHTOB B 30N€ TBEPAOro MUHEPAlbHOIO TONMMBA

OKcua anemeHTa Obnactb KOHUEHTpAaLUK [ToBTOPAEMOCTL 1 BocnponssogumocTte R

SiO, 2,04 %—73,73 % - 0,13+ 0,09 x 2,00+0,10 y

Al,O4 1,04 %—29,54 % 0,17 + 0,06 x 0,86 + 0,07 y

Fe, O3 0,39 %—47.,94 % 0,13 x 0,23 y

MgO 0,40 %—7,29 % 0,02 + 0,08 X 0,11+ 0,11y

CaO 1,04 %—44,03 % 0,11 X 0,25y

T105 0,06 %—1,47 % 0,02 + 0,07 x 0,05+0,12 y

K>O 0,09 %—2,53 % 0,06 + 0,11 x 0,14 + 0,30 y

2505 0,10 %—1,34 % 0,01 + 0,18}_: 0,11 + 0,31 Z

Na,O 0,17 %—7,44 % 0,06 + 0,09 x 0,10+ 0,17 y

MnO, 198—834 ppm 0,16 x 0,42 y

BaO 266—950 ppm 0,07 X 190 y

BaO 0,13 %—3,00 % 0,17 x 0,30 y

SrO 285—10460 ppm 33+ 0,076 x 73+0,164 y

SO, 0,14 %—10,0 % 0,03 X + 0,06 0,08 ¥ + 0,06

X — cpeaHeapudMeTUYEecKoe 3Ha4YeHne pe3yrbTaToB onpeaeneHns OKCuaa sreMeHTa, NoNyyYeHHbIX B 04HON Nnabo-
paToOpun.

y — cpeaHeapndMeTUYecKoe 3HaYeHNe pesyrbTaTos onpeaeneHns OKCuaa SnemMeHTa, NonyYeHHbIX B PasHbIX Na-
bopatopusx.

15 llpoToKkon ncnbiTaHUNU

[1lpoTOKON UCNBITAHUN AOIKEeH coaepXaTb cregyowyo MHPOPMaLNIO!

B) AaTy UcnbliTaHUs,

) uaeHTudgukauuno Npodboi;
) CCbINKY Ha HacToALNK cTaHAapT;

r) pesynbTaTbl UCNbITAHUA N MeTodbl UX pacyeTa;
0) MapKy aTOMHO-3MWUCCUOHHOIO CnekTpoMeTpa ¢ UHAYKTUBHO CBA3AHHOW Ni1lasMoun, napamMmeTpbl UCTbI-
TaHUN.
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