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MpeaucnoBue

Lenn v npuHumnel ctaHgaptusauuu B Poceuitckon ®eaepaunm yctaHosneHsl deaepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-d3 «O TexHAHEeCKOM perynnpoBaHumny, a npasuna NPUMEHEHNs HaUuMOHaNbHbIX
ctaHgapToB Poccuinckon ®eaepauum — MOCT P 1.0—2004 «CtaHaapTtusauuna B Poccuitckon depepauun.
OCHOBHbIE NOMOXeHNsI»

CBefeHUs o cTaHaapTe

1 NMOAMOTOBIEH ®eaepansbHbIM rocyaapCTBEHHLIM YHUTaPHBLIM NpeanpuaTuem « UHCTUTYT roproumx
NCKOMAEMbIX — Hay4YHO-TEXHUYECKUI LIeHTP Mo KOMNSEKCHOW nepepaboTke TBEpAbIX rOPHOHUX UCKONAeMbIX»
(PIYM «MIM») Ha ocHoBe COBCTBEHHOTO ayTEHTUYHOrO NepesoAa Ha PYCCKUA A3bIK CTaHAapTa, ykazaHHOro B
nyHkTe 4

2 BHECEH TexHuuyeckumM koMuTeTOM No cTaHaapTusaumm TK 179 «Teepaoe MuHepansHoe TONMMBO»

3 YTBEPXIEH W BBEJEH B OEWCTBUE Mpukasom deaepancHoro areHTcTsa no TeXHUYECKOMY
perynuposaHuio U meTtponorin ot 23 aekabpa 2010 r. Ne 1038-cT

4 HacTosilwuin cTaHOapT SBNAeTCA MOANMDULMPOBAHHLIM MO OTHOLLIEHUIO K MeXAyHapoaHOMY cTaHaap-
Ty NCO 23380:2008 «BriGop MeToaoB onpeaeneHus MukpoanemeHToB B yrney (ISO 23380:2008 «Selection of
methods for the determination of trace elements in coal») nyTeM BHeCeHUA TEXHUYECKNX OTKIMOHEHUN, 06bsiC-
HeHWe KOTOPbIX NPUBEAEHO BO BBEAEHUWN K HACTOALLEMY CTaHAapTy.

HavnmMeHoBaHWe HacTosiLero ctaHAapTa U3MEHEeHO OTHOCUTENbHO HaUMEHOBaHUA YKasaHHOTo MeXay-
HapogHoro cTaHgapTa A4ns npuseaeHusa B cootsetcTene ¢ FOCT P 1.5 (noapasaen 3.5).

Mpv NpuMeHeHUN HacTosLWero cTaHaapTa pekoMeHAyeTCs UCNOMb30BaTb BMECTO CCbIMOYHBIX MeXayHa-
poAHbIX (perMoHasnbHbIX) CTaHAAPTOB COOTBETCTBYIOLLME UM HaLMoHanbHble cTaHgapTel Poccuiickon ®degepa-
LWM 1 MeXrocygapcTBeHHble CTaHAapThl, CBeAEHUA O KOTOPbIX NpuBeAeHbl B AOMOSHUTENBHOM NPUMOXEHUN

OA

5 BBE[JEH BlNEPBbLIE

UHpopmayus 06 usmMeHeHUsIX K HacmosiweMy cmaHdapmy rybnukyemcs 8 exe200Ho u3dasaeMoM UH-
opmayuoHHOM yKkazameiie «HayuoHarnbHbie cmaHdapmbly, a mekcm usaMeHeHull U ronpasok — 8 exxeme-
CAYHO U30asaeMbiX UHGOPMaUUOHHBIX yKazamensax «HauuoHanbHele cmandapmei». B cnydae nepecmompa
(3ameHbi) unu ommeHsl Hacmosiez2o cmarOGapma coomeemcemeyroujee yeedomreHue 6ydem orybnukosaHo
8 eXXeMeCsIYHO U30asaeMoM UHGhOPMaUUOHHOM yKazamerne «HayuoHarneHbie cmaHdapmbl». Coomeemcemesy-
rowas uHgopMauyusi, yeeOoMIeHUEe U MEKCMbl pasMewaromces makxe 8 UHghopmauuoHHoU cucmeme obujezo
r10/1b308aHUS — Ha oghuyuansHoM caltime PedepasibHO20 azeHmcmea 1o MexHUYECKOMY pezyniupo8aHuio U
mempornoauu 8 cemu VIHmepHem

© CrangapTtnHgpopm, 2011

HacTroswuii ctaHaapT He MOXeT GbiTb MOMHOCTLIO UM YacTUYHO BOCNPOU3BeAeH, TUPaXUpoBaH U pac-
NpocTpaHeH B KavyecTBe oduLManbHOro nsganus 6es paspelwernuns deaepanbHoro areHTCTea no TeXHUHEeCKo-
MY PerynmpoBaHuio 1 METPOMOrMA
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BeBegeHue

KomnnekcHoe Ucnorb3oBaHne TBEPAbIX FOpHoYMX MCKoMaeMbIX, pa3paboTka 3K0Nornyeck YACTbIX U 3KO-
HOMMWYECKN BbIFOAHBIX MPOLIECCOB YTUNN3ALMN OTX040B Ao6bIUM 1 NepepaboTkn TONNMB U pelleHne 3afad,
CBSI3aHHBLIX C OXPaHOW OKpyatowen cpedpbl, caenann HeobxogMmbiM co3gaHue MeToAoB KONMUYECTBEHHOro
onpeaeneHns MMKPO3NEMEHTOB, COAepKallMXCsl B TBEPAbIX TONMBax.

B HacTosiLee BpeMs LUMPOKOe pacnpocTpaHeHWe Nony4unn MHCTPYMeHTallbHble MeTobl onpeaeneHusi
MUKPO3MNEMEHTOB, MHOTUE U3 KOTOPLIX CTaHAapTN30BaHbl U rapMOHN3UMPOBaHbl ¢ TPeBOBaHUAMU MeXayHa-
poAHbIX cTaHAapToB. [aHHble cTaHAapTHble MeToAbl AOCTYMHbI, OHA OCHOBAaHbI HA HaEXHbIX U XOPOLLO BOC-
Npou3BOAMMbBIX MNpoueaypax, C WX MOMOLIbI0 MOXHO Mony4vyaTb MpaBUfibHble W TOYHbIe pesynbTaThbl
onpegeneHns MMKPOSEMEHTOB.

Llenblo HacTosillero ctaHAapTa sABMAETCA oKasaHue NMoMoLM B BbIGope MeToAoB, NOAXOoAsAWMnX Ans
onpeaeneHns cogepxaHnsi MUKPO3NIeMEHTOB B TBEPAbIX rOpPHOYMX UCKONMAeMbIX.

HacToawuin ctaHgapT umeeT credytoLyne oTiMYUsA OT NPUMEHEHHOTO B HeM MeXayHapoaHoro ctaHaap-
Ta NCO 23380:2008:

- B obnacTu pacnpocTpaHeHusi KOHKPETU3UPOBaHbI BUAbI TBEPAOro MUHEPanbHOTrO TOMMNBA;

- pob6aeneHbl pasgensl: 4 «CylwHocTb MeToaoBy, 5 «O6wme TpeboBaHusa k MeTogam onpeaeneHusa MUK-
PO3NEeMeHTOB»,

- abbpeBuaTypbl NpeacTasexsl B Buae 1abnuubl 1;

- TeKCT NpunoxeHns A BK/OYEH B OCHOBHOW TEKCT CTaHAapTa, Tak Kak CXxema aHanuaa sBnaeTca Cylu-
HOCTHOW ANsa HacTosALWero cTaHaapTa;

- TeKcT npunoxeHuna B npeactasneH B Buge nNpunoxeHus A;

- MeTodbl onpeferneHns cypbMbl U Tannus BbldeneHbl B 0TAenbHbIN nogpasaen 6.5 us-3a obuwero ansa
HWUX CBOWCTBa — NEeTy4YecTu;

- B cooTBeTcTBMU ¢ TOCT P «Tonnueso TBepaoce MuHepansHoe. OnpeaeneHne coaepxkanusi obuiero
kaamusi» (MCO 15238:2003) TemnepaTypa o3oneHus Tonnms 500 °C 6bina 3ameHeHa Ha (450 + 10) °C.

YKazaHHble 40MONHUTENbHBIe TpeboBaHNs BblaeNneHbl KYpPCUBOM.
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HAUMWOHANbHBIA CTAHOAPT POCCUUCKOWU ®EQLEPALUUM

Tonnueo TBepaoe MUHepanbHoe
BbIBEOP METOJOB ONPEAENEHUA MUKPOJJNIEMEHTOB

Solid mineral fuels. Selection of methods for the determination of trace elements

HOara BBegeHnsi — 2012—07—01

1 O6nactb NpMMeHeHusi

HacTosawuin ctaHaapT pacrpocmpaHaemcsi Ha KaMeHHbie U bypbie yaiu, TU2HUMbl, aHmpauumsai, 20pHo-
que criaHubl, mop, Kokc, bpukemsl, meepdbie npodykmsbi u omxodbi obozalweHust u nepepabomku monnue
(Gannee — meepdoe MUHepallbHOe MOorueo) U ycTaHaBnMBaeT obLMe NpeacTaBneHus o Bolbope MeToaos
onpeaeneHus MUKPO3NIEMEHTOB B TBEPAOM MUHepasnbHOM Tonnuee. K MUKpoanemMeHTam, BaXHbIM C TOYKN
3pEeHNs 3aLLMTbl OKpYKaloLLein cpebl, OTHOCAT CypbMY, MbILbsK, 6epunnuin, 6op, KagMUiA, XJ1I0p, XPOM, KO-
6anbT, Medb, pTOp, CBUHEL,, MapraHew, pTyTb, MONMBAeH, HAKeNb, CENeH, Tannuin, BaHaaUA U LIMHK, a Takke
pagnoaKkTUBHbLIE MUKPOSNIEMEHTLI TOPUIA 1 ypaH.

B HacTosAwweM cTaHgapTe He npuseAeHo onucaHve npoueayp onpeaeneHns oTAesbHbIX MUKPOase-
MEHTOB.

[ns noaTBepXKAeHUSA NPaBUIbHOCTU pe3ynbTaToB onpeaerieHns MUKPO3JIEMEHTOB NPOBOAAT aHanM3
NoAXoAsALLMX aTTeCTOBaHHbLIX CTaHAapTHbLIX 06pa3sLUoB.

MpumedyaHue—Tllog MUKPOINIEMEHTaMN NMOHUMAIOT 3NEMEHTbI, MaccoBasi OIS KOTOPLIX B CyXOM TBEpAOM

MUHeparnbHoM Tonmmee Mewee 0,1 % (1000 ppm™). CUHOHUMBI TEPMMHA KMUKPO3IEMEHTbI» — «Manble 3eMeHTbI»,
«CregoBble SMeMeHTbI».

2 HopmaTuBHbIe CCbINKKU

B HacTosileM cTaHaapTe NCnonb3oBaHbl HOPMaTUBHBIE CCHINIKA Ha criegytolume cTaHgapThl:

FOCT P MCO 5725-1—2002 To4yHocms (rpasunbHOCMb U Mpeyu3uoHHOCmMs) Memodos U pesynbsma-
mos uamepeHul. Yacme 1. OCHOBHbIE MOI0XeHUSs U onpedeneHust

FOCT P MCO 5725-2—2002 TouyHoCcmb (npasuiibHOCMb U Mpeyu3uoHHOCMb) Memodos U pesyrbma-
moe usmeperull. Yacme 2. OcHosHoU Memo0 onpedenieHus roemopsieMocmu U 80CrpPoU380OUMOCMU CmaH-
OapmHo20 Memoda usmepeHull

FOCT P MCO 5725-3—2002 To4yHocms (pasunibHOCMb U MPeyu3uoHHOCMb) Memodos u pesyribma-
moe uamepeHull. Yacms 3. [lpomexxymoyHble nokasamesnu rnpeyu3uoHHoCmu cmaHoapmHo20 Memoda usme-
peHul

FOCT P MCO 5725-4—2002 ToyHOoCmb (npasunibHOCMb U Mpeuu3uoHHOCMb) Memodos U pesynbma-
moe usmeperull. Hacms 4. OcHosHble Memodbl onpedeneHus npasunbHocmMu cmaHdapmHozo Memoda usme-
peHul

FOCT P UCO 5725-5—2002 To4yHocms (npasunbsHOCMb U Mpeyu3uoHHOCMb) Memodos U pesynsma-
moe usmepeHull. Yacme 5. AnbmepHamueHble Memoodbi orpedeneHust npeyu3uoHHocmu cmaHéapmHozo me-
moda uaMmepeHull

) EauHnua namepenus ppm — «parts per milliony» (4actent Ha Munnnon). 1 ppm =11/t =1 mr/kr = 1 MKr/r = 104 %.

WU3paHune ocpuumansHoe
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FOCT P NCO 5725-6—2002 ToyHoCmb (MpasunbHOCMb U peyu3uoHHOCMb) Memodoe U pesyibma-
moe usmepeHul. Yacme 6. Vcrionib3oearue 3HaqveHUl MOYHOCMU Ha fpakmuke

FOCT P 51760—2001 Tapa nompebumersnbckas nonumepHas. Obujue mexHudeckue ycrosusi

FOCT P 52501—2005 (MCO 3696—87) Boda 0551 nabopamopHoeo aHanusa. TeXHUYecKue ycriosus

FOCT P 52917—2008 (MCO 11722—99, CO 5068-2—2007) Tonnuso meepdoe MuHepanbHoe. Me-
modsl oripedenieHus enlazu 8 aHanumu4yeckol rnpobe

FOCT P 54242—2010 (MCO 11723—2004) Tonnugo meepdoe MuHepansHoe. OnpedeneHue codepxa-
HUs1 0bWe20 MbiWbsAKa U cerleHa

TOCT P 54222—2010 (MCO 11724—2004) Tornuso meepdoe MuHeparsnbHoe. OnpedeneHue codepxa-
Hus1 obujezo ¢hmopa

TOCT P 54243—2010 (MCO 15237—2003) Tonnuso meepdoe MuHeparnbHoe. OnpedeneHue codepxa-
Hus1 obwell pmymu

TOCT P 54241—2010 (MCO 15238—2003) Tonnuso meepdoe MuHeparnsHoe. OnpedeneHue codepxa-
Husi obujezo Kaomusi

FOCT P 54237—2010 (ASTM D 6349—08) Tonnueo meepdoe MuHeparsnsHoe. OnpedenieHue Xumudec-
K020 cocmaesa 307161 MemodOM amOMHO-3IMUCCUOHHOU criekKmpoMempuu ¢ UHOYKMUBHO cesi3aHHOU nasmMotl

IFOCT 8.315—97 lNocydapcmeeHHasi cucmeMa obecriedeHust eduHecmea usmepeHuli. CmandapmHsie
obpa3subi cocmasa U ceolicme seujecmes u Mamepuanos. OCHOBHbIE MOOXEHUST

FOCT 1770—74 lNocyda mepHas nabopamopHasi cmeknsiHHast. LiunuHopbl, MeH3ypKu, Konbbi, npobup-
Kku. Obuue mexHuYeckue ycrnosusi

FOCT 6563—75 U30enuss mexHudeckue u3 611a20po0HbIX Memalifioe U crjiagos. TexHudeckue
ycnosus

ITOCT 6709—72 Boda ducmurnnuposaHHasi. TexHudeckue ycrosust

IF'OCT 9147—80 lNocyda u obopydosarue nabopamopHsie ghapghopossie. TexHuYeckue ycrnosus

TOCT 9326—2002 (MCO 587—97) Tornnueo meepdoe muHepanbHoe. Memoodsi onpedenieHus xnopa

rOCT 10478—93 (UCO 601—81, MCO 2590—73) Tonnueo meepdoe. Memodsi onpedeneHus
MblWbSIKa

FOCT 10742—71 Yenu 6ypbie, KaMeHHble, aHmMpayum, 20ptodue criaHubl U y2osibHble 6pukemsi. Me-
modsl ombopa u nodzomosku npob 0151 nabopamopHbIX UcnbimaHull

roCT 11022—95 (MCO 1171—97) Tonnuso meepdoe MuHeparnbHoe. Memoods! onpedeneHust 301b-
Hocmu

FOCT 11303—75 Topgh u npodykms! e2o nepepabomku. Memod rnpuzomosneHuss aHamumu4YecKux
npob

rFOCT 113056—83 Topgh. Memodsi onpedeneHusi enaau

FOCT 11306—83 Topgh u npodykmsi €20 nepepabomxu. Memodsi onpedeneHusi 3orLHocmu

FOCT 13867—68 Npodykmei xumuyeckue. O603HayeHUe Hucmomal

FOCT 19908—90 Tuenu, Yawu, cmakaHbl, Konbbkl, B0OPOHKU, MPOBUPKU U HAKOHEYHUKU U3 Npo3payHo20
Keapuesozo cmekna. Obujue mexHuYeckue ycrosusi

FOCT 23083—78 Kokc kaMeHHOyz0nbHbIl, nekoesil u mepmoaHmpauyum. Memodsi om6opa u nodeo-
moeku ripob 0nis ucneimanutl

FOCT 25336—82 MNocyda u obopydosaHue nabopamopHsie cmeksiHHbIe. Turbi, OCHO8HbIe Napamem-
bbl U pasmepsb!

rOCT 27589—91 (UCO 687—74) Kokc. MemoO onipedenieHust enaau 8 aHaiumu4eckol rpobe

I1pumeyaHue— [lpu nons3oearHuu HacmMosAWUM cmaHOapmom uenecoobpasHo rposepums delicmeue ccbi-
1104HbIX cmaHBapmo8 8 UHGhOpMayLIOHHOU cucmeme obuezo ronb308aHus — Ha oguyuansHoMm catime ®edeparnsHozo
azeHmcmea 110 MexHUYEeCKOMY peeymnupo8aHuUK U Mempoiozuu 8 cemu VHmepHem unu o exezo0Ho uadasaeMomy uH-
chopmayioHHOMY yKkaszamenio «HayuoHansHbie cmaHOapmal», KOMophkIl 0my6IUKo8aH 10 COCMOSHLI Ha 1 AHeaps meKy-
wez0 200a, U 10 COOMBEMCMBYIOUUM EXEMECSYHO U30asaembiM UHGHOPMaULIOHHBIM yKasamersM, ofybauKo8aHHbIM 8
mexyuwem 200y. Ecniu coblnoyHsil cman0apm 3aMeHeH (U3MeHBH), MO puU r0/1b308aHUU HACMORUUM CMaHOapmom crie-
dyem pykosodcmeoeambCsa 3aMeHSIIOWUM (U3MeHEeHHbIM) cmaHOapmom. Ecnu cebinoyHbii crmaHOapm ommeHeH 6e3 3a-
MEeHbI, MO 110J10)KeHuUe, 8 KOmopom daHa cchinka Ha Hezo, rpumeHsemcs e Yacmu, He aampaauealomet? My CCbIfIKY.

3 AG66peBuatypbl

B Tabnuue 1 npueeaeHbl HasBaHUA UHCTPyMEHTarnbHbIX MeTOAO0B, NPpUMEeHAeMbIX ANnA onpeaeneHnua
MNKPOBNIEMEHTOB B TBEPAbIX TOMMMBax, U UX COKpaweHUAa Ha pyCcCKOM 1 aHrNUACKOM SI3blKaxX.

2
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Tab6nwuuya 1 —TlonHble n cokpalleHHble (a66pesnaTypbl) Ha3BaHWsA METOAOB aHanm3aa

AbGpesuarypa HasBaHue metona
Ha aHrNIMINCKOM Ha pyccKkom .
Ha aHMUWUCKOM A3bike Ha pyCCKOM A3blke

A3blKe A3blKe

AAS AAC atomic absorption spectrometry aTomMHo-abcopOUMOHHasnA
CNEeKTPOMETPUSA

AFS APC atomic fluorescence spectrometry aToMHO-pryopecLeHTHas
CNeKTpPoOMEeTpUs

CV-AAS AAC-XMN cold-vapor atomic absorption aTomMHo-abcop6OLUVOoHHas
spectrometry CMEKTPOMETPUS C aTOMMU3aUmnen

METO0M XOMOAHOro napa

GF-AAS AAC-TM graphite-furnace atomic absorption aToMHO-abcopObLUVOHHAsT CNeKTPOMET-
(AAC-3TA) spectrometry pvsi ¢ aTomMm3aumeli B rpacoMToBOM Neymn
(C aNeKTpOTEPMNUECKON aTOMM3aLmnen)
HG-AAS AAC-TT hydride generation atomic absorption aToMHo-abcopbLUVOHHAs CNeKTPoMeT-
spectrometry pus ¢ rMapuaHoNn reHepauven
IC X ion chromatography MOHHas xpomaTorpadus
ICP-AES NCIM-A3C inductively coupled plasma atomic aTOMHO-3MUCCUOHHAsA CNEKTpoMeTpus
emission spectrometry C UHAYKTVMBHO CBSI3aHHON MNa3momn
ICP-OES MCM-03C inductively coupled plasma optical ONTMYECKas IMUCCUMOHHAA CNEKTPOMET-
emission spectrometry pYisi C MHAYKTUBHO CBSI3aHHON MNa3momn
ICP-MS ncn-mc inductively coupled plasma mass MacC-CNEKTPOMETPUNA C NHAYKTUBHO
spectrometry CBSI3aHHOW NNa3momn
INAA NHAA instrumental neutron activation analysis | HCTPyMEHTanbHBIN HENTPOHHO-
aKTMBALMOHHbLIN aHanu3
ISE nCa ion selective electrode MOHCENEeKTUBHBLIN 3NEKTPOoa,
XRF P®A X-ray fluorescence spectrometry peHTreHo-nyopecueHTHas
CNeKTpoMeTpUs

4 CywHOCTb MeTOA0B

CyuwHoCcTb METOAOB ONpeaeneHNsl MUKPO3IeMEHTOB B TBEpAbIX TONMUBAX 3aKMo4aeTCs B KONUYECTBEH-
HOM M3BIIEYEHUN MUKPOSTIEMEHTOB 13 NPobbl, NepeBode UX B pacTBop (MUHepanusauusi npobbl) U onpeaene-
HWUU codepXaHUa MUKPO3IeMEHTOB B NOMyYeHHOM pacTBOpe NOAXOAALUMMU UHCTPYMEHTaNbHbIMU MeToAaMu
(cm. Tabnnuy 1).

Beibop crnocoba MuHepanMsauum B 3Ha4YMTENbHOW CTENEHU 3aBUCUT OT CBOWCTB MUKPO3SIEMEHTOB.

Mpu onpeaeneHnn MUKpOSMEMEHTOB, He 0BPa3yHOLLMX NeTYYMUX COeANHEHWNI B YKa3aHHbIX YCOBUAX 030-
nexus (6epunnnia, Xpom, KagMuii, kobansT, Meab, CBUHEL,, MapraHeL,, MonNnbaeH, HUkenb, BaHaaWUn, UMHK, TO-
pUA 1 ypaH), NepBas CTyneHb aHanusa 3aknoyaeTcs B 030neHun npobbl Tonnuea npu (450 £ 10) °C ¢
nocneayroLwmMM nepesefeHMeM MUKPOSIEMEHTOB B PacTBOP.

Mpw onpegeneHun MUKPOINEMEHTOB, 0BPasyIoLLMX NeTy4Yne coeauHeHUs B YCNOBUSAX 030MeHNs1, Npoby
TBEPAOro TOMMMBA CreKaloT CO CMechio JLUka (MbILWbLSK, cerneH, xnop, 6op), CxuraoT B KariopuMeTpudeckoi
6oMGe (PTYTb) UK NoABEpraeT NMPOrMapPonuay (Xnop, oTop).

Mpu BIBOPE METOAOB OnNpeaeneHnst MUKPO3NEMEHTOB aHanuUTUK AomkeH BbiTb YBEPEeH, YTo B Xo4e aHa-
nn3a He NPoUCXoaUT NOTEPb MUKPOSMEMEHTOB, a YHyBCTBUTENLHOCTL (Npeden obHapyXeHWs1) MHCTPYMeHTanb-
HOro MeTtoda MO3BOMSIET MPOBOAUTL oOnpederieHve MpeanonaraeMblX CoOAepXaHWA MUKPO3NEMEHTOB B
Tonnueax (6.1).
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5 O6wue TpeboBaHMA K MeTOA4aM onpeaeneHnss MUKPO3NeMeHTOB

Mpu onpegeneHnn anNeMeHTOB B CrieoBbIX KONMYECTBaX C UCMOMb30BaHWEM TaknX METOAOB aHanMsa, kak
aTOMHO-abcopbLMOHHAs CNeKTPOMETPUS UM aTOMHO-3MUCCUOHHAs CNEKTPOMETPUS C MHOYKTUBHO CBSI3aHHOMN
nnasmMoi, HeoBXoaMMo NPUHUMaTL Mepbl NPegoCTOPOXKHOCTY, UTOBBI UCKIOYNTL BO3MOXHOCTb BHECEHUS 3a-
rpAsHeHuin B NpoBy Ans aHanusa us nabopaTopHol nocyabl, 3 aTMocdepsl, peakT1BOB 1 0GopyaoBaHNS.

5.1 PeakTuBbl

Mpw npoBeaeHUM UCTILITAHWI CriedyeT UCMOoNb30BaTh XMMUYECKNEe PeaKTUBbI, CTENEHb YACTOThI KOTOPLIX
He HWxe 4.4.a. no MFOCT 13867.

5.1.1 Boga 2-i ctenenun Ynctothl no FOCT P 52501. QuctunnuposaHHyto Bogy no MNOCT 6709 asaxael
neperoHsoT B annapaTtype 13 KBapLeBOro ctekna unu nogsepratoTt genoHunsanuu.

B cooTsetcTBUM ¢ TpeboaHnamu FOCT P 52501 Bogy 2-# CTENEHU YUCTOTHI XPaHAT B repMeTUYecKU 3a-
KPbITO Tape W3 MONMUSTMNIEHA BLICOKOTO AaBneHus, nonunponuneHa unu 6opocunukaTtHoro crekna no
MOCT P 51760, npeasapuTensHO NPOMBITON BOAOW TON Xe CTerneHU YUCTOThI.

5.1.2 TocyaapcTBeHHble cTaHAapTHble obpasubl cocTasa ([CO) nnu artTectoBaHHble cMeck (AC) ¢ at-
TecToBaHHbIM coaepXaHuem ornpeaensemelx anemeHToB. FCO 1 AC gormkHbl BbiTb GIM3KUMK MO COCTaBY U CO-
OepXaHWlo 3NeMeHTOB K aHanuanpyembim npobam (cm. MTOCT 8.315).

ATTecToBaHHbIe cTaHAapTHbIe 0BpasLibl MCMONL3YHOT AN NPOBEPKM NPaBUIbHOCTY pesynsTaToB onpeae-
NeHUs MUKPO3NEMEHTOB B TOMMMBaXx.

CraHgapTHbele 06pasLibl TOMMUBA LWMPOKO pacnpocTpaHeHbl 1 MPUMEHSHOTCS BO BCEX METOAAX At KOHTPONSI
33 BO3MOXHBIMW NOTEpPAMM orpeaensemMoro aneMeHTa. CtaHgapTHble 06pasLbl 305kl TONMBA UCTIONb3YIOT A4S
KOHTPONS B TeX MeTofax, B KOTOPbIX 030MeHMe Npobbl SBNSIETCSt COCTABHOM YacTbio METOAMKN onpeaeneHus.

AHanus ctaHaapTHbIX 06pasLoB criedyeT NPOBOAUTL OAHOBPEMEHHO C KaxKaoW napTuen Npob u pesynb-
TaT 3TOro aHanmaa, a Takke BeNMUKHY, ykasaHHyo B cepTudpmkaTe, Heo6X041MMO NPUBOAUTL B MPOTOKONE UCTIbI-
TaHun.

To4HOCTb MEeToAOB, BbiOpaHHbIX 4NA onpeaeneHus MUKPOareMeHTOB, MPOBEPSIOT C MOMOLLbLIO CTaHaap-
THbIX 06pas3LoB Ha cooTBeTCcTBUE TpebosaHusm MOCT P UCO 5725-1 — FOCT P 5725-6.

5.1.3 'CO cocTtasa BogHbIX pacTBopoB anemeHToB no NOCT 8.315. Bmecto 'CO coctasa BoAHbIX pac-
TBOPOB MHAMBUAYAMBHEIX 3MIEMEHTOB AONYCKAETCA UCTIOSb30BaTbh MHOrOKOMMNoHeHTHble FCO cocTasa BOAHBIX
pacTBOpOB 3nemeHToB. [Npu oTcyTcTBMM B [OCYAapCTBEHHOM peecTpe cTaHAapTHbLIX 06pa3sLoB HeoBXxoaANMbIX
FCO ponyckaeTtcst UCMONb30BaTh aTTeCTOBaHHbIE CMECU 3NEMEHTOB.

5.1.4 [ina NpuroToBNEHUs rpagyMpoBOYHbBIX PAaCcTBOPOB MPUMEHSIOT XUMUYECKNEe PeakTUBLI BbICOKON
cTeneHn YnctoTbl. CTeneHb YUCTOThI NO onpeaenaeMomy anemeHTy sbiwe 99,99 % maccoBbIX.

5.2 O6opyaoBaHue

5.2.1 B cTaHgapTax Ha MeToabl onpeaeneHnst MUKpO3eMeHTOB He NPUBOAAT ONUCAHWUS KOHKPETHBIX MO-
Aenei unu TMNoB NpuGopoB, orpaHNYMBAaACL 3anncbio B obWeM Buae, Hanpumep, cnekTpomeTp aToMHo-ab-
COPOUMOHHEIN ¢ aToMusauuein B rpacduTtoBoi NeYn, NO3BONAIOWUA NPOU3BOAUTL N3MEpeHne C A0CTaTOMHON
TOYHOCTBIO B YCTAaHOBIIEHHOM UHTEpBare onpeaenaeMbiX KOHUEHTPaLUN 3N1eMeHTOB.

MoaroToBKy aToMHO-abCOPBLUMOHHOMO cnekTpomeTpa K paboTe U oNTUMU3auuio YCNoBUA U3MepeHUust
Npoun3BOAST B COOTBETCTBUM C MHCTPYKLIMEN Mo akcnnyaTtauumn npubopa. MotoBHOCTL Npubopa k paboTte npose-
psIlOT UCMIbITaHWEM cTaHAapPTHLIX 0bpasLoB.

Tun npubopa aomkeH 6bITb cepTUudULMPOBaH, 3aperncTpuposaH B MlocyaapcTBEHHOM peecTpe cpeacTs
nU3MepeHni 1 aonyLleH K npuMeHeHuio B Poccuinckon ®eaepaumu.

5.2.2 Mpuy npoBeaeHWN UCTbITAHWUIA UCNONB3YIT 0BbIUHY0 NabopaTtopHyto nocyay no MOCT 25336 u
FOCT 1770, nocyay w3 npo3pa4Horo kBapuesoro ctekna no FOCT 19908, dpapdopa no MOCT 9147 n nnatuHbl
no MOCT 6563.

[1ns1 KNCIIOTHOTO Pa3NOXeHUst 30 MPUMEHSIIOT NNACTUKOBLIE COCYALI U3 NONU3TUNEHA BbICOKOTO AaBneHus!
unu us nonunponuneHa no MNOCT P 51760. 31 cocyabl, cogepXalime >XUAKoCTb, 3aKpbiTble 3aBUHYNBAIOLLIMMU-
€A KpbllKamu, cnocobHbl BoigepxuBaTs TemnepaTypy 130 °C B TedeHWe HecKoMbkux Yacos. flonyckaetcs npu-
MEHEeH1e UMMOPTHOWN NNacTUKOBOW MOCYAb.

[nsa xpaHeHus BoAbl U pacTBOPOB UCMONB3YOT NonumepHyto Tapy no MNOCT P 51760 ¢ 3aBuHYMBaOLLM-
MUCSA KpblLLKaMW.

Mpu onpeaeneHvu cnefoB aNeMeHTOB NPOBOAAT cneumanbHyo NoAroTOBKY NocyAbl K UcnelitaHusaM. Ho-
BYI0 Nnocyay 0bpabatbiBaloT KOHLEHTPUPOBAHHBIMW KUCNIOTaMMU UMW MapamMu KACAOT Y TWaTeslbHO NPOMbIBAIOT.
Mepen npoBeAeHUEM UCTIBITAHUS MOCYAY 3aMNONHAOT PACTBOPaAMU COJISIHOM UMM a30THOW KUCNOTLI U BbIAEpPXu-
BalOT B TEYEHNE CYTOK, a 3aTeM NPOMbIBaIOT BOAOW. YncToTy nabopatopHom nocyabl NPOBEPSAIOT NyTem aHanm-
3a NPOMbIBHOM BOAbI.
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5.3 MpurotosneHue Npobbl

Bo Bcex cTaHOapTHLIX MeTofax onpeaenieHnst MUKPO3neMeHToB Npoba TBepaoro MMHepasnsHoro Tonnu-
Ba npeacTaBnaeT coboi aHanuTuyeckyto Npoby, M3aMensYeHHYo A0 — 212 MKM, B BO3AYLLHO-CYXOM COCTOSIHUN,
npurotoBneHHyto no FOCT 10742, TOCT 23083 unu MOCT 11303.

OgHOBPEMEeHHO COo B3SITUEM HaBECKW AN UCMbITaHUS OTOUPatoT HaBecky ANs onpeaeneHns cogepxXaHus
aHanutuyeckoi Bnaru no NOCT P 52917, TOCT 27589 unn MOCT 11305 ans nepecyeTa peaynsbTaTtos Ha Apy-
rMe COCTOSIHWS TOMMNBA, OTNINYHBIE OT BO3AYLLUHO-CYXOrO.

Ecnu Ha nepBsoi cTyneHn aHanusa Teepaoe Tonnneo o3onawT npu (450 + 10) °C, To Ans nepecyeTa pe-
3ynNLTaTOB ONpPeaenieHnsl MUKPO3NEMEHTOB Ha TBEpPAOE TONMWBO NPOBOAST onpefereHne 30fbHOCTU Npobkl B
oTAenbHbIX HaBecKax B YCIioBUAX o3oneHuns (5.4).

Ecnn pasnoxeHune TBeporo ToriMBa nNpoBoAAaT ApyrumMu MeTodamm 6e3 otaensHon npoueaypbl 03one-
HWSA, 30MbHOCTL ONpeaensoT cTaHAapTHLIM MeTogom npu (815 + 10) °C no MOCT 11022 unmn MOCT 11306.

5.4 MpuroToBneHue 30Mbl ANA onpeaeneHUs MUKPOINIEMEHTOB

Mpoueaypa osoneHust npob npu (450 + 10) °C usnoxeHa 8 FTOCT P 54241. MNpo6bl 030M15110T B NOTKax U3
OrHeYNOpHOW KepaM1K1 U B TUMIsIX/Yallax U3 niaTtuHbl UM Npo3padyHoro KBapLeBoro crekna B naboparop-
Hon MydbenbHOM Nevu ¢ eCTeCTBEHHON BEHTUNALMER, NpegHa3HAYEHHOR Ans 030neHust. TonwmHa cros Tonnu-
Ba B TUIMe He [0MKHa npesbiwats 0,15 r/cM”. TUMMK ¢ HaBeckamu NOMELLAIoT B XOMOAHYI0 MydernbHYH Nevb.
Meyb MeaneHHo, B TeueHne 1—3 4, HarpeBaioT Ao TemnepaTtypbl (450 + 10) °C 1 BbiAe pXKUBaOT Npoby Npu 3ToN
Temneparype 0 NOfIHOro OKUCIIeHUs yrnepoacoaepkallero Marepuana, Ho He 6onee 18 4. CkopocTb Harpesa
noobupatoT Tak, YTobbl n3bexarb BoCiaMeHeHUst U MexaHU4YeCKUX noTepb Npoobbl.

6 O630p MeTOAOB oNpeAerieHUs MUKPO3NeMEHTOB

6.1 OOLwWue nonoxeHus

Bce meToaebl, Ucnonbsyemblie 4na onpeaeneHus MUKpO3NIeMEHTOB B TBEPAOM TOMUBE, AOSDKHBI UMETb
YYBCTBUTENbLHOCTb, AOCTATOUHYIO ANs 0BHapY>KEeHUs1 3TUX 3MeMEeHTOB B AuanasoHe KOHLEeHTpaLui, NpucyT-
CTBYIOLIUNX B TOMNMBE.

B Tabnuue 2 npuBedeHsbl TUNUYHbLIE NPeLenbHble 3HaYeHUs: MacCoBOW 0N MUKPO3TIEMEHTOB B TOBap-
HbIX YrNSIX, npeaenbl o6HapyxeHus u Tpebyemas npeunsMoHHOCTL aHanmaa.

Tabnwuuya 2—/TllpegentHble 3Ha4YEHWs MACcCOBOW AONU MMKPOSIEMEHTOB B TOBaPHbIX YIIsiX, Npeaensl obHapyxe-
HUA U Tpe6yemaﬂ npeun3noHHOCTb METOA0B aHanun3a

BneMenT MaCCOBaH“ﬂOJ'Iﬂ, Mpenen 06Ha8y>KeHM;|, Tpebyemas I'IpeLl,I/ISI/IOHHOCTbZ),
Mr/kr Mr/Kr MI/KT
As OT1 0,5 po 25,0 0,1 0,1
B OT15 no 400 5 5
Be O710,1 go 20 0,1 0,1
Cd OT 0,05 go 0,090 0,01 0,005
Cl 07<0,01% 700,2% 0,01 % 0,01 %
Co 070,500 30 1 1
Cr OT10,5 go 60 1 1
Cu O10,5 go 50 1 1
F Ot 20 go 500 50 10
Hg 010,01 80 1,0 0,01 0,005
Mn Ot 5 go 300 1 1
Mo 070,180 10 1 0,1
Ni OT10,5 go 50 1 1
Pb OT1 2 po 80 1 1
Sb 0T10,18010 0,1 0,1
Se 010,280 10 0,1 0,1
Th 010,580 10 0,1 0,1
Tl OT10,180 10 0,1 0,1
U 0T10,580 10 0,1 0,1
Y OT2 po 100 1 1
Zn Ot 5 po 300 1 1
' 3a uckmouennem ciyvyaes, rae ykasana eauHnua — % abeonioTHBIN.
9 Kak ykasaHa, HO He Gonee 10 % OTHOCUTENbHBIX.
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Mpw BEIGOPE MHCTPYMEHTANbHOrO MeTo4a aHanmaa ANs KaXKaoro MUKpOoaeMeHTa, npu NpoYmx paBHbIX
YCMOBUAX, UCXOOAT U3 YYBCTBUTENBHOCTM MeToda U NpeAcTaBleHHbIX B Tabnuue 2 npeaenbHbIX 3HaUYeHUi
MacCoBOW 0NN MAKPO3/IEMEHTOB B TOBAPHbIX YrIIsX.

Ha pucyHke 1 npuBeageHa cxema UcnblTaHWs TBEpAbIX TOMMMB NPU onpeaeneHn MUKpo3ieMeHTOB.

AHanuTuueckas npo6a
— 212 MKkm
I
HoeeneHune
COCTOSIHWS
B naGopaTopuy Bnaru
[
Ot60p npobGbl I'Ipur:(;rﬁ:n pHve
Ans aHanuaa npw (450 £ 1) °C
] I
AHanus Tonnuea o —— —a)| AHanus 3onsl
l l
As, Sb, Se
B
Cl
F
Hg
PacteopeHue PactBopeHne
B CMECH KUCTIOT B pacnnase 6oparos
|
[ | |
AAC-TT ucn-mc UCN-A3C UCN-ASC
Cd, Pb As, Be, B, Cd,Cr, Co, Be, Cr, Co, Cu, Mn, | | Be, Cr, Co, Cu, Mn,
Cu, Pb, Mn, Mo, Ni, Mo, Ni, V, Zn Mo, Ni, V, Zn
Sb, T, V, Zn, Th, U

) OTtpenbHO onpeaensioT 30MbHOCTL NPOGLI NpU (450 + 10) °C Ans nepecyeTa peaynbTaToB Ha TONMEO.
2 OBo3HaueHHbII Ha CXeMe NYHKTUPHOWN NMHUEl Crnoco6 NONYHYeHWst aHaNMaMpyemMoro pacTeopa nyTem o6paboTkm
TOMNMMBA CMECHIO KUCIOT SIBISIETCH anbTePHATUBHbLIM PACTBOPEHWIO B CMECH KUCITOT NPeABapuTENbHO 03011EHHON NPO6bI.

PucyHok 1 — Cxema ucnbiTaHus Npu onpeaeneHnn MUKpos3nemMmeHToB

6.2 MbIWbAK U ceneH

MBILLLSK 1 ceneH onpeaensioT B Bae UX BOAOPOAHBLIX coeaUHEHWA MeTooM aToOMHO-abcopbLUOHHON
WU aTOMHO-OITYOPECLIEHTHOW CNeKTPOMeTpUn ¢ reHepauuneit rmapuaos (AAC-IT, A®C-IT). Mpoby cnekaroT
co cMeckto Jwka npu Temnepatype 800 °C, a 3aTeM ob6pabaTbiBaloT conaHon kucnotoi. MeTtoa onpeaenexus
MblLLbSIKa 1 ceneHa B TBepablx Tonnmeax pernameHTnpoaH B FOCT P 54242.

MbILLAK MOXeT BbITb OnpeeneH B 301e TBepAoro Tornnmea, nony4eHHon B nabopatopuu npu Temnepa-
Type He b6onee 500 °C. CeneH TepsieTCA B 3HAYUTENBHOW CTEMEHU UMW NMONHOCTLIO MpU TeMnepaTtype Aaxe
Hke yem 500 °C 1 noaTomy B 30Me He onpegensietcs. CTaHaapTHbIe MeToabl ornpeaeneH1a MbllbsAka B 3o51e
OTCYTCTBYIOT. [1Ns onpefeneHns MblLLbSKa B 30M1e TOMNMBa MOXeT OblTb pekoMeHAoBaHa MeTOANKa, BKIToYa-
toLlast B cebst pacTBOpPEHMe 30Mbl MyTEM CMNI1aBNeHNA co cMeckio MeTabopata/TeTpabopaTa NMUTua Unu nyTem
pasnoXeHWs CMecbto KUCIOT (a30THON, CONsHON 1 hTopucToBodopoaHol). B pacTBope onpeaensoT MblllbsAK
B BUAe BoAopoaHoro coeamHeHus metogoM AAC-IT unun ASC-IT. MblWwbak Takke MOXeT ObITb onpeaenieH Me-
Togamu NCTM-ASC n UCMN-MC, ecnun ecTb BOSMOXHOCTb YCTPaHUTb UHTEpdepeHLnto, Bbi3BaHHYHO XIopruaom
aproHa.

Mpoueaypa cnnasneHWs 3onbl TOMNNMBa ¢ Gopatamu ¢ NocneayoLWwmMM pacTBopeHem nnasa noapobHo
nsnoxeHa B FOCT P 54237. Mpoueaypa pasnoxeHus 3onbl kncrnotamu npeacrasneHa B FTOCT P 54241,
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6.3 bop

Bop oTHOCUTCSA K NeTy4nM 3neMeHTaMm, NosToMy Aaxe MegneHHoe o3oneHue Tonnmea rnpu (450 £ 10) °C
C 4OCTYNOM BO3dyxa He rapaHTUpyeT KOMMYECTBEHHOTO CoXpaHeHns Gopa B 30re.

Ons onpepenexuns Gopa npoby TonnMea cnekatoT co cMecbio Jwwka npu 800 °C, a 3aTeM pacTBOPSAIOT B
consiHon kucnoTe. Mpoueaypa NpUroToBNeHUsA aHann3npyemMoro pacTsopa aHanorudHa Ton, kotTopas usnoxe-
Ha B cTaHOAPTHOM MeToAe onpeaeneHns Mblwbsika U ceneHa no FTOCT P 54242.

Bop B pacTBope onpeaensitoT METOAOM aTOMHO-3MUCCUOHHONM CNEKTPOMETPUN C MHAYKTUBHO CBA3AHHON
nnasmoin (UCM-A3C).

6.4 Kagmun

Kagmuii onpegensitot no FOCT P 54241. Mpoby osonstoT npu (450 + 10) °C, 3ony pasnaraioT CMeChHo
kncnoT. Kagmuin onpedenstoT B pacTBOpe MeToaoM aTOMHO-abcopObLIMOHHON CNeKTpoOMeTprM ¢ aTomusaumei
B rpachuToBoi neun (AAC-ITI).

MaccoBble 4onn kagMus, MTPUCYTCTBYHOLWEro B YrisiX (CM. Tabnuuy 2), 3HauUTenbHO HbKE TeX, YTO MOryT
6biTb onpegeneHbl metogom WCIM-ABC, HO ¢ OOCTATOMHOW TOYHOCTBIO KaAMUIA onpedensitoT MeToAoM
ncn-mc.

6.5 Cypbma u Tannuin

CypbMa 1 Tannuii OTHOCATCS K 3fieMeHTaM, KOTOpble YacTUYHO TePSOTCSA NPK 03071eHUM Npobbl TONNMBa
npu (450 = 10) °C.

Ons onpegeneHns cypbMbl 1 Tanvs npoby Tonnvea nogsepratoT 06paboTke CMechbio KOHLEHTPUPOBaH-
HbIX KUCNOT (CONSAHON, a30THOM U (PTOPUCTOBOAOPOOHON) B repMeTUYECKN 3aMKHYTOM MPOCTpaHCTBe (CM. Npu-
noxexue A). CoctaB 1 KOHLEHTpaLMsi pacTBOPSILOLLMX areHTOB, X COOTHOLLEHWE C HaBeckol Npobbl 1 o6bem
peaKkLOHHON eMKOCTW aBTOKIaBa, a Takke TemrepaTtypHble pexunmMel nogbupatoT Tak, 4Tobbl obecneunTb Non-
HOTY pacTBOPeHUs NPobbl U N3BNIEYEHUSI MUKPOSNIEMEHTOB.

CypbMy v Tannuin onpeaensitoT B pacTBope MeTOAO0M aTOMHO-abcopbLMOHHON CNEKTPOMETPUM C aTOMK-
3auuein B rpacouTosoi nedn (AAC-IT1) Unm meTogoM Macc-CnekTpoMeTpum ¢ MHAYKTUBHO CBSISAHHOM MiasMoin
(UCMN-MC).

6.6 Bepunnuii, xpom, ko6anbT, MeAb, CBUHEL,, MapraHew, MonuéaeH, HUKeNb, BaHaAUN, LUHK,

TOpUM U ypaH

Mpoby yrns o3ons10T Npu MakcumarnbsHon Temnepatype (450 + 10) °C ana yaaneHus yrnepogcogepxa-
wero matepuana. MNpUroToBnNEHHYO ANa aHanusa 305y CnnaBnAlT co cMecbio MeTabopaTa u TeTpaboparta
AUTUS UNX pasnararT CMEChIo KUCIOT (COMNSHOM, a30THOW U (PTOPUCTOBOAOPOOHON).

Topwuii n ypaH MoryT 06pa3oBeiBaTh HepacTBOpUMbIe (TOPUCTEIE COeUHEHUS], U AN NPpeAoTBpaLLeHUs
Takoro obpasoBaHusi MpU PacTBOPEHUN 3051bl B CMECU KACNOT cneayeTt cobnogaTe HeKoTopble Mepbl npea-
OCTOPOXHOCTW. TOPUIA M ypaH criedyeT onpeaensitb B Te4eHUe NepBbIX ABYX 4acoB Nocre NpurotosneHns pac-
TBOpPa 305kl B CMECW KUCIOT WK PacTBOP criedyeTt YacTUYHO YNapuUTb Ans yaaneHust (oTopucToBoAOPOOHON
KUCMOTBI.

B nonyyeHHbiN Takum 0bpa3om pacTeop A06aBnsAoT 60pHYIO KUCNIOTY AN 06pa30BaHUA KOMIMIIEKCHbIX
coeguHeHunA ¢ hTopuaaMu.

KoHueHTpauumM MMKpO3neMeHTOB B pacTBOpe onpeaenstoT cnekTpoMeTpudeckumn metogamu. Tpagu-
LWOHHO ucnonb3osanu Metog AAC, B HacToslLLee BpeMsa ero sameHunmn Ha metogbl UCIM-ASC 1 UCIMN-MC.

M punmMeuaHnune— CBuHey Takke MOXeT BbITb onpeaeneH metogom AAC-ITI.

6.7 Xnop

Xnop B Tonnuee onpeaensiioT no NOCT 9326. Xnop 0THOCUTCS K NErkoneTy4yuM arieMeHTam, nos3Tomy
nNpoby CKUrarT co cMecbio JLKa UK B kKanopumeTpudeckon 6ombe, Npu 3TOM XJ10p KONMUYECTBEHHO U3BIeKa-
eTca U3 TONMBa U NepexoauT B pacTeop.

B pacTBope xnop onpeaensioT MepKypumeTpru4ecKUM TUTPOBAHNMEM UM MOHOMETPUYECKU C XNop-ce-
nekTuBHBIMK anekTpogamu (UC3I).

HonyckaeTca nuponuTuYeckoe CKuraHue HaBecku Tonnuea. MNpoueaypa aHanornyHa Toi, 4To perna-
mMeHTuposaHa B FOCT P 54222. B nornotuTensLHOM pacTBope XNop onpeaensitoT MOHOMETPUIECKN C Xop-ce-
NeKTUBHBIMK anekTpoaamu (MC3) unn metogom UCI-ASC.

Yao6HbIM 1 TOYHBIM METOAOM NPSIMOro onpeaeneHns xnopa B Tonnuee asnsietcs metoa POA.

Mpumeyanune—Xnop 06bIMHO OTHOCAT HE K MUKPO3NEMEHTAM, a K 3NieMeHTaM, NPUCYTCTBYIOLMM B yrne B
MarnbIx KONUYECTBaXx, U BbIPAXAalOT €ro cogepkaHue B NpoueHTax (CM. Tabnuuy 2).
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6.8 ®dTop

®Top onpegensitoT no FOCT P 54222. MeToa 3akmoyaeTcsi B TMPOrnaposiMTUYECKOM passioXeHun npo-
6bl 1 onpedeneHUn B pacTeope Topa ¢ NOMOLLILIO NOH-ceNnekTUBHOro anekTpoaa (MC3) nnu noHHomn xpoma-
Torpachmm (MX). B HayyHOW nuTepaType OTMEYEHO, UTO MpU PasfoXeHUN TOMMUB METOAOM CXUraHusi B
kanopumeTpudeckon 6ombe pesynbTaThl onpeaeneHnst Topa okasbiBalTCA 3aHWKEHHBIMU.

6.9 PTyTb

PtyTb onpegenstot no FOCT P 54243, Mpo6y Tonnunea cxuratoT B kKanopumeTpudeckoi bombe B aTmoc-
chepe kucnopoda, pTyTb U3BMekatoT pazbaBeHHbIM PaCTBOPOM a30THOWM KUCMOTLI, BOCCTAHABNMBAIOT XJ10pU-
[OM 010Ba v onpeaensoT MeTogom 6ecniameHHoOl aToOMHO-a6CcopBLMOHHON CNEKTPOMETPUM C aToMU3aLei
mMeTodoM xonogHoro napa (AAC-XM).

M3BecTHO HECKOMbKO METOAOB, arnbTepHaTUBHBIX N0 TOYHOCTU cTaHAapTHOMY MeToay. Tak, Ans pasno-
XKeHUsi TonMBa MOXHO obpaboTaTtk Npoby KMCMoTaMu B aBToKMase, NOMELEHHOM B MUKPOBOIHOBYIO NeYb,
Wnn B 3aKpbITOM cocyae Ha BoAsiHoW BaHe, UMK KUNSITUTL B CMeCcU a30THOW U CEepHOI KUCNOT ¢ obpaTHbIM
XONOANSTEHUKOM.

CyLwecTBYOT MHCTPYMEHTasbHbIe MeTOAbl aHanunsa, B KOTOPbIX TOMIMBO CXKUTatoT, PTYTb MOrMoLaoT B
30/10TOM KOJSNIEKTOpe WK amasnbsratope, 3aTeM KOSNeKTOp HarpesalT 1 PTYTb MCMapseTcs; KOHUEHTpaLuuio
pTyTU onpegensitoT metogom AAC-XTT1.

6.10 MpumeyvaHus

6.10.1 HekoTopble MUKPO3NEMEHTbI MOryT GbiTb onpedeneHbl metogom PPA, ogHako 4yBCTBUTENb-
HOCTb 3TOro MeToda He AOCTaToYHa AN TOYHOro onpeaeneHus 6epunnusa, kKagmus, Tannus, Topus 1 ypaHa.

6.10.2 B yrnsx Tak xe, kak B NpUpoAHOM Cbipbe, coaepkaTcs paguoHyknuabl. X paanoakruBHOCTb MO-
XeT 6bITb 13MepeHa C NoMOLLbI0 raMMa-CreKTPOMETPOB € BICOKOW paspeLuatoLLeit CrocobHOCTLI0. 3Ta paauo-
aKTMBHOCTb 0BYycnoBneHa pacnagom 238U, 235\ 11 232Th, a Taloke UX AOYEPHUX M3OTOMOB, Takux kak 40K 1 87Rb.

6.10.3 Mposepky BbIGPAaHHOTO MeToAa NPOBOAAT MNyTEM NPOBEAEHWUS! UCTIbITAHWUS 3TUM METOAO0M COOT-
BETCTBYIOLLEro cTaHaapTHoro obpasla Tonnmsa 1nm 3ombl Tonausa.

7 O6paboTka pe3ynbTaToB

MaccoByto 0N MUKPO3SIEMEHTA B CyXOM TOMMMBE, 3¢9 BbIPaXKEHHYHO B MI/KT, paccuuTbiBaroT no dopmyre:
100 )
100 -w?’
roe Wé — maccoBas 4onsa Bnari B aHanutuyeckon npobe, %;
94 — maccoBast 40NA MUKpo3neMeHTa O B aHanuMTuy4eckorn npobe Tonnuea, Mr/kr.

Ecnv onpeaeneHne MUKposneMeHTa NPOBOAAT U3 NPeABapuTENbHO 030M1eHHO Npobbl ToNnMBa, Benu-
YMHy 39 paccumnTbIBaOT No hopMyne:

99 =9e

Al (2)
7=, 12)58)’

rae 3, — Maccosas Aona MUKpoanemeHTa 3 B 3one, MI/Kr 30Mbl;
AZsy — 30MbHOCTb Npo6bl npu 450 °C, %.

8 MNpeacraBneHuve pesynbTaToB

PesynbTaThl UCMLITAHWIA OKPYFAAIOT B COOTBETCTBUM C Tabnuuen 3. MukpoanemeHTbl B NpoToKone npu-
BOAAT B BAE CUMBOIIOB B andasuTHOM nopsiake. VckntoueHnem ABnAeTcs Xnop, KOTopbIA, Kak NpaBuno, He
OTHOCUTCA K MUKPO3MIEMEHTaM.

Tabnuya 3 —TlpeacraBneHue pesynbTaToB

BnemeHT O6nacTb copepxaHusi, mrfir" 3HaueHue okpyrnsAioT Ao, mrfkr"
As, Sb, Se O10,1 oo 10 0,1
B Ot 5 go 50 5
>50 10 % oTHOCUTENbHBLIX
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OnemeHT O6nactb cogepskaHusi, Mr/kr" 3HaueHWe OKPYIISOT 40, Mr/kr"
Be OT10,1 go 10,0 0,1
Cd, Hg 010,01 o 0,10 0,01
Cl 010,01 % g0 0,15 % 0,01 %
F <100 1
100 < C¢ < 500 5
Co, Cr, Cu, Mn, Ni, T, Zn OT11p010 0,1
>10 10 % OTHOCUTENbHBLIX
Pb 014,5009,5 0,1
Th, U o7 0,1 80 10 0,1

) 3a ucknioueHnem criyuaes, rae ykasaHa eguHiua — %.
y y

9 MNpeun3noHHOCTb

MpeunsnoHHOCTL M3MepPeHNiA yKkasaHa B Tabnuue 2.

10 lMpoTokon ucnbITaHUK

MpoTOoKON UCMBITAHWIA AOIKEH codepXaTb crieayoLlyo MHbopMaLMto:

a) MONHy naeHTUdUKaLmo aHanmanpyemon npoobl;
6) ccbifky Ha BbIGpaHHbIA MeTod aHanuaa;

B) KOHLEHTpaLUo MUKPO3NEMEHTA B TONNUBE, BLIPAXKEHHYIO B MUMITUrpaMMax Ha KUrorpamm;
) COCTOsIHWE TOMIMMBA, Ha KOTOPOE BbIpaXeH pesynbTar, Hanpumep BO3AyLLIHO-CYXOe;

) MaccoBylo AOM0 BNaru Bo3ayLUHO-CyXol Npobbl yris.
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MpunoxeHune A
(cnpaBoyHoe)

AnbTepHaTUBHble CNOCO6LI NPUrOTOBIEHUS PaCTBOPOB NPU Pa3noXeHUU yrnen

M3BecTHbI pasnmnyHble cnocobbl pasnoXeHus yris Unu 3oMbl Yrns Ans NpUroToBNeHus1 pacTBOPOB, UCMONb3yeMbIX
npw onpeaeneHnm MUKPOINEMEHTOB Pa3nUYHbIMK aHanuTu4ecknmmn metogamu, Takmmm kak UCIN-A9C n UCTI-MC.

BonbWwWHCTBO CNocoboB 3aKno4YaeTcs B CrnaBneHnm 301bl U B 06paboTke ee CMeCbio KUCTOT, B COCTaB KOTOPOM
BXOAWT (HTOPUCTOBOAOPOAHAsI kucnota. [pyras rpynna cnocoGoB 3aknioyaeTcsl B PasnoXeHUW YIms CMecbio KUCHOT,
BKITlOYaloLWwen pTopuCTOBOAOPOAHYIO KUCMOTY, a Takke B 06paboTke Nepeknchbio BOAOPOAA C LeNbio OKUCNEHUA OpraHu-
YecKon maccel yrnsi. EQUHCTBEHHBIN cnocob nepeBedeHysl yIns B pacTBOp, He Tpebyiowmii npumeHeHns hTopucToBOA0-
pPOAHOM KWUCNOTHI, 3aKMioYaeTCs B Pas3foXeHuW YIMsi Npu BbICOKOW Temnepatype W AaBneHun B aBTOKNaee C
NCcnonb3oBaHNEM MVIKpOBOJ'IHOBOVI neyun.

Heo6xo0aMMOoCTb NPUMEHEHNS MPY PA3NOXEHUU YITsS (HTOPUCTOBOAOPOAHON KUCNOTLI B HAcTosWee Bpems 06Cyx-
paetcs. NMpeameTom obcyxaeHWs ABNSETCS BONPOC O TOM, BCE NU ornpegensiemble 3NeMeHTbl MOryT GbiTb U3BNEYEHbl U3
MWHepanbHOW Macchl s B OTCYTCTBUE (hTOPUCTOBOAOPOAHOM KUCNOThI. He AoCTUrHYTO cornacue no Bonpocy 0 Npenmy-
WecTBax U HegocTaTkax MeTOA40B, OCHOBaHHbIX HA pa3noXeHWU HeNOCPeACTBEHHO YINA U Ha NpeaBapUTENbHOM 030NEHUU
npo6bl M pasnoXeHUn NonyHeHHON 30rbl.

Criocob pa3noxXeHust yrisi CMECBIO KUCIOT C LIESIbIO MOMNyYeHUs! pacTBOPOB, B KOTOPbIX M3MEPAIOT CoaepXaHne MUK-
po3MemMeHToB, uMeeT psg npemmywecTB. OCHOBHOW HEAOCTATOK 3TOro cnocoba — OTCYTCTBUE YBEPEHHOCTU B TOM, YTO
Npyv pasnoXeHun yIis CMECbo KUCIOT M NepPeKNChbIo BoAopoaa Bee onpeaensiemble aNemMeHTbl NepexoanT u3 opraHuyec-
KON mMaccel yrns B pacTeop. C Apyron CTOPOHbI, 030MeHUe Yrisi MOXeT NPMBECTU K 3arpasHeHnto Npobbl, a Takke K notepe
HEeKOTOpPbIX MUKpPO3nemMeHTOB. K 3arpasHennto npobbl MoXeT npuBecTn nob6as npoueaypa B npouecce onpeaeneHnsl MyK-
PO3M1eMEeHTOB, HO PUCK 3arpsi3HEHNS MOXeT ObITb CHIDKEH. Takke MoryT 6biTe NPUHATHI MEPLI, NPEAOTBPaLLaloLLMeE NOTEPU
HEKOTOPbIX MUKPOSIEMEHTOB NPW 030NeHnK. Takne anemeHThl, kak B, Hg, Se, Sb, Tl u ranoreHsl, npy 03oneHnn ynety4u-
BatoTcs. [oTepw xe Apyrmx MUKPOSNEMEHTOB BO BPEMsI 030N1EHUS YINA NpU TeMnepaTtype, Huxke unu pasHon 450 °C, He
npoucxoawT.

B HacTosiWemM cTangapTe He paccMaTpuBaloTCsl cneumanbHele MeToabl aHanuaa. Kaxablili XMMUK-aHanutmk camo-
CTOSITENBHO peLlaeT, Kakol MeToq HeoBXoaMMo NPUMEHUTL, NPOBEPSS €10 NyTeM aHaM3a COOTBETCTBYIOWMX CTaHaap-
THbIX 06pa3syoB (yrns unu 3onel yrns). >KenatenbHo npu Belbope MeToaa 3apaHee OUeHWUTb, HE NPUBEAET NK Kakasi-nmbo
13 npoLedyp K NOBbILEHHOMY PUCKY 3arpsisHeHns Npobkl N NoTepyU onpeaensemblX MUKPOINEeMeHTOB. Tak, HanpuMmep,
€CNK onpegensiemMble SreMeHTbl He U3BIEeKalnTCs U3 cTaHgapTHoro obpasua yrns unm HaobopoT — yneTyumBaioTcsl Npu
030MneHun cTaHgapTHoro obpasua yrisi, Takor MeTog Ans onpedeneHns 3TUX 3NeMeHTOB He NOAX0aMT.

10
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Mpunoxenne A
(cnpaBovHoe)

CBeAieHUs1 0 COOTBETCTBUMN CCbINOYHBLIX HALMOHaNbHbLIX U MeXrocygapcTBeHHbIX
CTaHpapToB MeXAyHapoAHbIM CTaHAapTaM, UICNONb30BaHHBIM B KavyeCTBe CChINTOYHbIX
B NpMMeHeHHOM MeXAyHapoaHOM cTaHgapTe

Ta6nwunua QA1

OB603HaYeHUE CChINOYHOTO
HaLUOHANBHOrO, MEXIrocyaapCTBEHHOrO

cTaHpapTa

CreneHb
COOTBETCTBUA

0603HavYeHe U HAUMEHOBAHWE CChINOYHOro MeXOyHapoaHOro
cTaHgapTa

rOCT P NCO 5725-1—2002

IDT

NCO 5725-1:2002 « TOYHOCTL (NPaBuUibHOCTb U NPELn3NOH-
HOCTb) MEeTOAOB U pe3ynbTaToB namepenui. Yactb 1. OcHos-
Hble NOMOXeHWs1 1 onpegeneHnsy

roCT P UCO 5725-2—2002

IDT

MCO 5725-2:2002 «To4YHOCTL (NpaBWUMbHOCTb U NpeLunau-
OHHOCTb) METOZO0B U pe3yrbTaToB uaMepeHuii. Hacts 2. OCHOB-
HOW MeTop onpegeneHusi NOBTOPSIEMOCTU U BOCMPOW3BOAUMOC-
TV CTaHOAPTHOrO MeToAa N3MEPEHNIny

rOoCT P NCO 5725-3—2002

IDT

MCO 5725-3:2002 «TouHOCTb (MPpaBUIbHOCTL U MPELU3n-
OHHOCTb) METO0B W pe3ynbTaroB uamepeHui. Yactb 3. MNpome-
XKYTOYHbIEe MoKasaTeny NPeLn3noHHOCTU CTaHAapTHOTO MeToaa
M3MepeHnn»

rocrt

P NCO 5725-4—2002

IDT

NCO 5725-4:2002 «TouHOCTb (NPaBUNBLHOCTL M Mpeuu3u-
OHHOCTb) METOZIOB M pe3yrbTaToB uamepenuin. Yactb 4. OcHoB-
Hble MeTOAbI onpeaeneHusi NPaBUNbHOCTU CTAHAAPTHOIO METO-
4a n3aMmepeHun»

rocTt

P UCO 5725-5—2002

IDT

NCO 5725-5:2002 « TOYHOCTL (NPaBUNBbHOCTL U NPELN3NOH-
HOCTb) METOAOB M pe3ynbTatoB wuamepeHuit. Yactb 5.
AnbTepHaTVBHbIE MeToAbl OnpedeneHns NPeun3MoHHOCTU
CTaHAAPTHOrO METOAA N3MEPEHUA»

roct

P UCO 5725-6—2002

IDT

NCO 5725-6:2002 « TOYHOCTb (NpaBunbHOCTL U NPELN3NOH-
HOCTb) METOAOB W pe3ynbTaToB uamepeHuin. Yacte 6. Mcnonb-
30BaHME 3HA4YEHUI TOYHOCTU Ha NPaKTUKE»

roct

P 52501—2005

MOD

MCO 3696:1987 «Boaa ans nabopatopHoro aHanuaa. Cne-
LumcmKauma 1 MeTodbl UCMbITaHUS»

rocTt

P 52917—2008

MOD

MCO 11722:1999 «Teepable MUHepanbHble Tonnuea. Ka-
MeHHbIN yronb. OnpeaerneHve Brary B aHanutnueckon npobe
BbICYLLMBAHUEM B TOKE a3oTax

NCO 5068-2:2007 «Yrnun 6ypble n nuriHntel. OnpepenexHve
cogepxaHusa enarmm. Yactb 2. KOCBEHHbIM rpaBUMETPUYECKUN
METOZ OnpefereHns Bnarv B aHanmTu4eckon npobe»

rocTt

P 54242—2010

MOD

NCO 11723:2004 «Teepgble MWHeparnbHble TOMMMBA.
OnpepgeneHne Mbiwbska U ceneHa. Metog ¢ npumeHeHWem
cmecn Ouwka n o6pasoBaHMeM rmgpuacB»

rocT

P 54222—2010

MOD

NCO 11724:2004 «Teepgble MMWHeparnbHble TOMMMBA.
Onpegenenve obwero dTopa B yrne, KOKCe U 30NIbHOM YHOCE»

roct

P 54243—2010

MOD

MCO 15237:2003 «Teepable MuHeparnbHble TOMNMBa.

Onpegenenune cogepxxaHns obLen pTyTu B yrne»

roct

P 54241—2010

MOD

MCO 15238:2003 «Teepable MuHeparnbHble TONNUBA.
OnpegeneHve coaepxannsi o6wero kagmus B yrne»

roct

P 54237—2010

MOD

ASTM D 6349:2008 «CtaHgapTHbit meToZ, onpeneneHus
MaKpO- U MMKPOSIIEMEHTOB B YINe, KOKCE W TBEpAbIX OCTaTkax oT
CONOKEHUS YITIS U KOKCA METOAOM aTOMHO-OMUCCUMOHHOW Criek-
TPOMETPUM C MHOYKTUBHO CBSI3AHHOW NNAasMon»

1"
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OkonyaHue mabnuupi [JA.1

0603HaYeHre CCINOYHOrO c
TeneHb O6o3Ha4yeHne 1 HaMMEeHOBaHUE CCbINOYHOIo MeXAayHapoaHOro
HaLMOHANBHOrO, MEXrocyaapCTBEHHOro COOTBETCTRUSI crannapra
cTaHgapTta
[OCT 9326—2002 MOD NCO 587:1997 «Teepaple mymHepanbHble Tonnmea. Onpeae-
TNIeHue Xnopa ¢ NPYMeHEeHeM CMecK JLKay
[OCT 10478—93 MOD MCO 601:1981 «Teepable MuMHepanbHble Tonnuea. Onpeae-
NeHne Mbllbsika C UCMOSIb30BaHNMEM CTaHOAPTHOrO (HOTOMETPU-
veckoro metoga no MCO 2590, ocHoBaHHOroO Ha NPUMEHEHNK Ou-
aTunautnokapbamaTa cepebpar
MCO 2590:1973 «Obwume meToabl onpeAeneHns MblllbsiKa.
doTomMeTpudeckMn MeTod C NPUMEHEHVEM AuaTunanTuokapba-
maTa cepebpa»
FOCT 10742—71 NEQ NCO 5069-2:1983 «Yrnun 6ypble u nurHuThbl. MpuHumun ot6opa
npo6. YacTb 2. MoarotoBka Nnpob Ansi onpegeneHns CoaepxaHust
BNamm v ans obuiero aHanumaa
MCO 13909-4:2001 «KameHHbIV yronb n kokc. MexaHnyeckui
oT60p Npo6. YacTb 4. Yronb. MogrotoBka nNpo6 A4nst UCHLITAHUIA»
MCO 13909-6:2001 «KameHHbIV yronb n kokc. MexaHnyeckui
oT60p nNpob. YacTb 6. Koke. Mogrotoeka npob Anst UCHbITaHUIAY
FOCT 11022—95 MOD MCO 1171:1997 «Teepable MyHepanbHble Tonnmea. Onpe-
JeneHne 30MbHOCTU»
[OCT 27589—91 MOD NCO 687:1974 «Kokc. OnpegenerHne Bnar B aHanmnTn4eCckon
npobe»
MpwumeyaHne— B HacToswel Tabnuue NCNoNb30BaHbI Criedyolme YCroBHble 0603Ha4YeHUsi CTENEHN COOT-
BETCTBUS CTAHAAPTOB:
- IDT — ngeHTuuHble cTaHAapThI;
- MOD — moandurumpoBaHHble CTaHA4APThI;
- NEQ — He3kBMBaneHTHblEe CTaHAAPTbI.
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