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Mpeaucnosue

1 NOANOTOBNEH deaepanbHbiM FOCYAAPCTBEHHLIM YHUTAPHBLIM npeanpusitueM «Bcepoccumckuii
Hay4HO-UCCnenoBaTeNbCKUI MHCTUTYT CTaHAAapTU3aummu Matepuanos n TexHonoruiy (eryr «BHWUM CMT») Ha
OCHOBE COGCTBEHHOIO NMepeBoaa Ha PYCCKMI SI3bIK aHIMOA3bIMHOW BEPCUM CTaHAAPTA, YKA3aHHOIO B NyHKTE 4

2 BHECEH TexHuueckum koMuTeTOoM No crangaptusauumn TK 179 «Teepaoe MuHeparnsHoe TONnMmMso»

3 YTBEPXOEH W BBEOEH B JOEWNCTBUE MNpukasom denepansHOro areHTCTBa N0 TEXHUYECKOMY
pEerynmpoBaHunio n MeTponorum ot 14 ceHtsdps 2018 r. Ne 606-cT

4 Hacrosawmin ctaHgapT ABNSAETCA MOANMULIMPOBAHHBIM MO OTHOLLEHMIO K MEXAYHAPOAHOMY CTanAapTy
MCO 23380:2013 «Bbibop MeTOAOB onpederneHus MUMKpoanemeHToB B yrney» (ISO 23380:2013 «Selection
of methods for the determination of trace elements in coal», MOD) nytem U3MeHeHUA ero CTPyKTypbl Ans
npuBeaeHMA B COOTBETCTBUE C npasunamu, ycraHosneHHeiMu B FTOCT 1.5—2001 (noapasaensl 4.2 n 4.3);
nyTeM BKITIOYEHMS AONONMHUTENbHBIX NONOXEHUI, hpas, Cno., CCbINOK ANS y4eTa NOTPeOHOCTEN HALMOHANBHOM
9KOHOMMWKM U/MN 0COBEHHOCTEN HALUMOHANbHON CTaHAapTU3aLUWK, BbIAENEHHbIX B TEKCTE KYPCUBOM.

Mpu aTOM NOTPEBHOCTU HALMOHANIbHON SKOHOMUKM U/UNN 0COBEHHOCTU HAUMOHAaNbHON CTaHaapTU3auum
y4TeHbl B AOMOSHUTENBHOM pasaene 4 U AONOMHUTENLHOM noapasaene 6.1, KoTopble BblAENEeHbl NyTeM ux
3aKMIOYEHNA B PAMKU U3 TOHKWUX NUHUIA, a nHpopmaums ¢ 0GbACHEHMEM NPUYNH MX BKNIOYEHUA NpuBeaeHa
nocre COOTBETCTBYIOLUMX pa3fena v nogpasaena B BUae npumMedaHun.

MonoxeHus, AONOMHSIOLME COAEPKAHUE MPUMEHEHHOr0 MEXAYHApPOAHOro CraHaapra Ana ydyera
noTpebHOCTEl HaUMOHANbHLIX SKOHOMWK W/UNKM OCOGEHHOCTEN MEXroCyaapCTBEHHON CTaHAapTU3auumu,
npueeaeHbl B AOMNOSMHUTENbHOM npunoxeHun [A. Bonee noapobHoe o060CHOBaHME HEOOX0AUMOCTH
BKITOMEHUS STOrO NMPUMOXKEHUA NPUMBEAEHO B CKOOKAX NOCNE HAMMEHOBaHWUA AAHHOTO NPUNOXEHUS.

B HacroswemM craHaapte Ans yaobOcTBa nomnb3oBaTenei NONOXKEeHWA pasgena 4 npUMEHEHHOTo
MeXayHapoaHOro craHaapra oopmMneHsl B Buae tabnuupl 1.

MexgyHapogHbin ctaHaapt MCO 23380:2013 paspabotaH TexHudeckum komutetrom ISO/TC 27 «Teep-
Able MUHepanbHble Tonnueay, nogkommtetom SC 5 «Metoabl aHanusa.

HauMeHOBaHME HACTOALIEr0 CTaHAApTa W3MEHEHO OTHOCUTENbHO HAWUMEHOBAHUA YKa3aHHOIO
MexayHapoAHoro craHgapra ans npuseaeHus B coorsercreue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBeaeHnst 0 COOTBETCTBUM CCbISNIOYHLIX HALIMOHATNbHbLIX CTAHAAPTOB MEXAYHAPOAHbLIM CTaHAapTaM,
UCMOMb30BAHHLIM B Ka4eCTBE CCbIMOYHbIX B MPUMEHEHHOM MEXAYHAPOAHOM CTaHAapTte, NpUBEAEHbI B
OOMOSIHUTENBHOM NpunoxeHun Ob.

CorocrasneHne CTPYKTYpbl HacTOALWEro CcraHgapra CcO  CTPYKTYPOW MNPUMEHEHHOTO B  HEM
MeXAyHapoAHOro CTaHaapTa NpuBeAeHo B AONONHUTENBHOM NpuUnoxeHun [1B

5 BSAMEH T'OCT P 54239—2010 (MCO 23380:2008)



rOCT P 54239—2018

lNpaeuna npuMeHeHUs HacMosWeeo cmaHdapma ycmaHoeseHbl 8 cmambe 26 ®edepanbHO20 3aKOHa
om 29 uioHsa 2015 2. Ne 162-03 «O cmaHdapmu3auyuu e Pocculickoll @edepauuu». ViHghopmauus 06 usMeHe-
HUSIX K HacmosiueMy cmaHdapmy nybnukyemcs e exeao0HOM (N0 cocmosHUK Ha 1 sHeapsa mekyuweeo 2oda)
UHOPMALULUOHHOM yKa3amerne «HauyuoHanbHbie cmaH0apmbi», a oghuyuanbHbill mekem usmMeHeHul u no-
rpasoK — 8 exxeMecsI4HOM ykazamene «HayuoHanbHbie crman0apmeiy. B criybyae nepecmompa (3aMeHbl) unu
OMMEHbI Hacmoswe20 cma+H0apma coomeemcemeytowee yeedomneHue 6ydem onybnukosaHo 8 bnuxaliuiem
8bIMYCKE EXEMECSYHO20 UH(OPMAaYUOHHO20 yKasamens «HayuoHnansHbie cmaHdapmel». Coomeemcmeyio-
was uHghopmauyus, yeedomieHUe U MeKcmbl pa3Mewaromes makxe 8 UHhopmayuoHHol cucmeme obueeo
non1b308aHuUA — Ha oghuyuansHOM calime ®edeparnbHo20 ageHmemea o MEXHUYECKOMY peayruposaHuio U
memponoeauu 8 cemu YiumepHem (www.gost.ru)

© IS0, 2013 — Bce npaBa coxpaHsioTca
© CranpapruHdopm, odopmnerue, 2018

Hacrosiumit craHaapT He MOXET ObITb YaCTUYHO UMK NOMHOCTLIO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
NpPOCTpaHeH B kayecTse ocuLmManLHoro usaanus 6es paspeleHus degepanbHOr0 areHTCTBa N0 TEXHUYECKO-
MY PerynmpoBaHuIO 1 METPOSIOTMK
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BBeneHue

KoMmnrekCcHOe MCnonb30BaHWE TBEPAbIX FOPIOHMX MCKOMAeMbix, pa3paboTka 3KONOrMYECKU UYUCTLIX W
9KOHOMMYECKM BbIFOHbLIX NPOLIECCOB YTUNN3aLMN 0TX00B A06biuKu 1 nepepaboTku TONNUB U peLLeHne 3aaad,
CBSI3aHHbIX C OXPAHOI OKpY>AloLLel cpeabl, caenanu HeoOXoAUMbIM CO34aHUE METOAOB KONUYECTBEHHOTO
onpeaerieHns MUKPOITIEMEHTOB, COAEPXALLUMXCA B TBEPALIX TONNNUBAX.

B HacTosiLiee Bpemsi LUIMPOKOE PacrnpoCTPaHEHNE NOMNYUYNNN MHCTPYMEHTasIbHbIE METOAbI ONpeaeneHus
MUKPOSMIEMEHTOB, MHOTUE U3 KOTOPLIX CTaHAAPTU30BaAHbI U FAPMOHU3UPOBAHbLI C TPEDOBAHUSIMU MEXaYHa-
POAHbLIX CTAaHAAPTOB. [JaHHbIE CTaHAAPTHbIE METOAbI AOCTYMHbI, 0CHOBAHbLI HA HAAEXHBIX U XOPOLLIO BOCNPOU3-
BOAUMBIX NPOLIEAYPaXx, C UX MOMOLLLIO MOXHO MOSYYUTb TOYHbIE PE3yNbTaThl ONPEAENeHUs MUKPOINIEMEHTOB,

Llenbio HaCTOAILLEro cTaHzapTa SIBMSETCA OkasaHwe nmomouy B BbIGOpe METOA0B, NOAXOAALMX ANA
ornpeaeneHust CoaepXXaHnsi MUKPO3NEMEHTOB B TBEP/bIX FOPIOYNX MCKONAEMbIX.
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HAUMWOHANBbHBIN CTAHOAPT POCCUNCKON ®PEQEPALMUMN

TONNMBO TBEPAOE MUWHEPAJIbBHOE

BLIGop MeTOAOB onpeaeneHnust MUKPO3rieMEHTOB

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

Dara BBepeHua — 2019—04—01

1 ObnacTtb NpUMeHeHus

Hacroswmii ctaHaapT pacrnpocmpaHsaemcs Ha KameHHble u Oypbie yanu, fusHuUmbi, aHmpayumei,
2oproyue cnaHubl, mopg, KOKC, 6pukemni, meeplbie npodykmbi U 0omxodbi obozawieHus u rnepepabomiu
monnue (0anee — meepdoe MUHEPaNbHOE MOrIueo) U yCTaHaBMMBAET 00LWMe npeacTaBneHus o Boibope
METOAOB ONpefeneHnss MUKPO3NeMeHTOB B TBEPAOM MUHEPanbHOM Tonnuee. K MUKPO3fieMeHTaM, BaXHbiM C
TOYKM 3PEHMS 3aLLUUTLI OKPYXKAKOLLEN Cpeabl, OTHOCST CypbMY, MbILLbsIK, Depunnuin, 6op, kaamuii, Xnop, Xpom,
ko6anbT, Meab, PTOpP, CBMHEL,, MapraHeL, pTyTb, MONMUOAEH, HUKENb, CENEH, TaNNNi, BAaHAAWN N LUHK, a TaKkke
pPagnoaKkTUBHLIE MUKPOINEMEHTBI TOPUI U YPaH.

B HacTosiLLeM cTaHgapTe HE NPUBEAEHO ONUCAHME NPOLUEAYP OnpeaeneHns oTAENbHLIX MUKPOSNEMEH-
TOB.

MpumeyaHue — [1od MUKposneMeHmamu NOHUMaIOM neMeHmbl, Maccosas 007151 KomopbiX & CyxoM meep-
doM MuHepalbHOM moniuee cocmasnaem, Kak npaeuno, He 6onee 0,1 % (1000 ppm™). CuroHuMbI mepMuHa «MuKpo-
3/16MEeHMbI» — «Masble 31eMeHmbl», «cnedoebie 1eMeHMmbIy.

2 HopMmatnBHbIE CCbISIKU

B HacTosiLeM cTaHaapTe UCNONb30BaHbl HOPMATUBHBIE CCbISTIKM HA CneayloLme CTaHaapTbl:

OCT 8.010 lNocydapcmeeHHas cucmema obecrievyeHus eduHemea usmeperull. Memoduku ebinosiHeHuUs
usmepeHuli. OCHOBHbIE 10J10KeHUS

F'OCT 8.315 locydapcmeeHHas cucmema obecriedeHus eOuHcmea u3smepeHul. CmaHlapmHbie
obpasupl cocmaea u ceolicme eewecmes u Mmamepuanos. OCHO8HbIE MOJIOXEHUSs

FOCT 1770 (MCO 1042—83, CO 4788—80) MNocyda mepHaa nabopamopHas cmeknsaHHasn. LjunuHopsi,
MEH3YpPKuU, Kosibbl, Npobupku. Obwue mexHudeckue ycnosus

FOCT 6563 V3denus mexHudeckue u3 brna2opodHbix Memaros U criiasos. TexHudeckue ycrosus

FOCT 6709 Boda ducmunnuposaHHasl. TexHu4deckue ycriosus

FOCT 9147 Nocyda u obopydosaHue nrabopamopHbie chapghoposbie. TexHudeckue ycrnosus

FOCT 9326 (MCO 587—97) Tonnuso meepdoe muHepanbHoe. Memo0dbi onpedenexus xnopa

FOCT 10478 (MCO 601—81, MUCO 2590—73) Tonnueo meepdoe. Memodb! onpederneHust MbilubsKa

FOCT 10742 Yanu 6ypble, KaMeHHbie, aHmpayum, 20pioYue craHubl U y2orbHbie bpukembt. Memoodsbi
omb6opa u nodzomosku npob 0nsa nabopamopHbIx ucnbimaHuli

FOCT 11303 Topgh u npodykmbi e20 nepepabomku. Memod npuzomoerneHus aHanumu4yeckux rnpob

OCT 11305 Topgh u npodykme! e2o nepepabomku. Memodsi onpedeneHus enaau

" Eaunnnua nameperus ppm — «parts per million» (YacTeit Ha Munnnox). 1 ppm =1/ =1 mr/kr = 1 Mkr/r = 1074 %.

N3paHune oduumansHoe
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IOCT 13867 Npodykmbi xumudeckue. OBO3Ha4YeHue Yucmomsi

[OCT 17070 Yenu. TepmuHbi u onpederneHusi

TOCT 19908 Tuenu, 4awu, cmakaHbl, KOJibbi, 60POHKU, NMPOOUPKU U HAKOHEYHUKU U3 fPO3PaqyHO20
Keapueeozo cmekiia. Obujue mexHud4ecKue ycrnosus

[OCT 23083 Kokc kameHHOy20/1bHbll, rnexkoeblii U mepmoanmpayum. Memodbt oméopa u noG2omoexku
npo6 ona ucnbimaHull

[OCT 25336 lNocyda u obopydosaHue rtabopamopHble CMeKIsiHHbIe. Turbl, OCHOBHbIE rnapamempbl U
pasmepbl

[OCT 27313 Tonnueo meepdoe muHepanbHoe. Obo3HadeHue rnokasamenel kadyecmea u ¢OpMyrbl
nepecyema pe3ynbmamos aHanu3a Ha pasiudHble COCMOSHUSA mornuea

[OCT 27589 (MCO 687—74) Kokc. Memod onpedeneHus enaau e aHanumuyeckol npobe

[OCT 32980 (ISO 15237:2003) Tonnuso meepdoe muHepanbHoe. OnpedeneHue codepxaHus obweli
pmymu

FOCT 32981 (ISO 15238:2003) Tonnueo meepdoe muHepansHoe. OnpedeneHue codepxaHus obujeao
Kadmus

FOCT 32982 (ISO 11724:2004) Tonnueo meepdoe muHepanbHoe. OnpedeneHue codepxaHus obuweao
¢pmopa

FOCT 33501 Tonnueo meepdoe muHepansHoe, OnpedeneHue codepxaHus 0bweao ¢pmopa cxxusaHuem
8 Kanopumempudeckol 6ombe ¢ nocnedyrouwum onpedeneHuemM 8 pacmeope C NOMOWbIO UOH-CEJIeKMUSHO20
anekmpooda

FOCT 33502 Tonnuso meepdoe MuHepanbHoe. OnpedenieHue codepxaHusa obwjeeo xropa cxuaaHuem
8 kanopumempudeckol 6ombe ¢ nocnedyrouwium onpedeneHuem 6 pacmeope ¢ NOMOUWbIO UOH-CEIIEKMUBHO020
anekmpoda

FOCT 33503 (ISO 11722:2013, ISO 5068-2:2007) Tonnueo meepdoe muHepanbHoe. Memolbi
onpedeneHus enaeu & aHanumu4eckoli npobe

FOCT 33654 Yanu 6ypble, kameHHble u aHmpayum. Obuwue mpeboeaHust K Memodam aHanu3a

FOCT P NCO 5725-1 To4yHOCTb (MPpaBuUbHOCTb U NPELM3MOHHOCTbL) METOAI0B U PE3YNLTaTOB UBMEPEHUN.
Yactb 1. OCHOBHbIE NONOXEHUA U onpeaeneHns

FOCT P NCO 5725-2 TouHOCTb (MPaBUbHOCTbL U NPELM3NOHHOCTb) METOAOB U PE3YNLTAaTOB U3MEPEHUN.
Yactb 2. OCHOBHOM METOZA onpeaeneHus NOBTOPSAEMOCTU U BOCMPOU3BOAMMOCTU CTAHAAPTHOIO MeToaa u3-
MepeHun

MOCT P UCO 5725-3 To4uHOCTL (NPaBUibHOCTbL U NPELU3MOHHOCTb) METOAOB U PE3YNLTaTOB MU3MEPEHUN.
YacTtb 3. [poMeXxyTouHble nokasaTenu npeyn3noHHOCTU CTaHAAPTHOrO METoAa U3MEPEHUN

OCT P NCO 5725-4 ToyHOCTb (MPaBUMNbHOCTb U NPELM3NOHHOCTb) METOA0B U PE3YNbTaTOB U3MEPEHUINA.
Yactb 4. OCHOBHbIE METO/1bl ONpeaeneHns NpaBubHOCTU CTaHAAPTHOIO METOAa U3MEPEHUN

FOCT P NCO 5725-5 ToyHOCTb (MPaBUMbHOCTbL U NPELM3NOHHOCTb) METOAOB U PE3yNbTaToB U3MEPEHUIN.
YacTb 5. AnkrepHaTuBHbIE METOALI ONPeAeneHns NPEeLU3sMOHHOCTU CTaHAAPTHOIO METOAA N3MEPEHUM

OCT P NCO 5725-6 To4HOCTb (MPaBUMbHOCTbL U NPELM3NOHHOCTb) METOAOB U PE3yNbTaTOB U3MEPEHUN.
YacTb 6. Micnonb3oBaHne 3Ha4YeHU TOUHOCTU Ha NpaKTuKe

FTOCT P 54242 (MCO 11723:2004) Tonnueo meepdoe muHepanbHoe. OnpedeneHue codepxaHusi
0buie20 MbilbsIKa U ceneHa

MpuMedyaHue — lNpu NONb3OBAHUU HACTOSALLMM CTaHAAPTOM LienecooGpasHo NpoBepuTh AeHCTBUE CChINoY-
HbIX CTaHAapTOB B MH(OPMaLMOHHO! cucTeMe obLLero nonb3oBaHUs — Ha oduLuansHoM caite degepansHoOro areHT-
CTBa MO TEXHUYECKOMY PeryrmpoBaHU0 U METPOIIOrUM B CeTU VIHTEpHET UK Mo eXerofHoMy UHGOPMAaLMOHHOMY yKasa-
Tento «HauuoHarnbHele CTaHaapThl», KOTOPLIA ONyGrnuKOBaH Mo COCTOSIHWIO Ha 1 SIHBaps TEKyLLero roga, W rno BhiMyckam
€XEMeCsYHOro MHOPMaLMOHHOro YkasaTensi «HaunoHanbHble cTaHAapThI» 3a TekyLmii rog. Ecnn 3ameHeH cebinoyHbIi
CTaHAapT, Ha KOTOpPLIA AaHa HejaTUpoBaHHasi CChlflka, TO PEKOMEHAYETCS UCMONb3oBaTh AEACTBYIOLLYIO BEPCUIO STOTO
BOKYMEHTa C Y4ETOM BCEX BHECEHHbIX B JaHHY0 BEPCUI0 U3MEHEHWIA. ECN 3aMeHEH CCbINOYHLIN CTaHAapT, Ha KOTopbIn
AaHa JaTupoBaHHas CChifka, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUIO 3TOTO CTaH4apTa C yKasaHHbLIM Bbille rofjoM yT-
BepXAeHUs (NpUHATUA). Ecnn nocne yTBepXAEHUsi HACTOSLLEro ctaHaapTa B CChINIOYHBIA CTaHAApT, Ha KOTOpLIA AaHa
JaTupoBaHHasi CChlflka, BHECEHO U3MEHeHUe, 3aTparBatoLiee NoJIoKeHNe, Ha KOTOPOe AaHa CChiflka, TO 3TO MOSIoXKeHne
pekoMeHAYeTCsA NpUMeHsT 6e3 yueTa JaHHOro U3MeHeHUs. ECrn cehbinoyHblil cTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nono-
XEHWe, B KOTOPOM JlaHa CCbifika Ha Hero, peKoMeHAyeTCsl NPUMEHSITb B YacTH, He 3aTparuBatoLLeit 3Ty CObITKY.
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3 TepMmuHbl, onpeaeneHnst U COKpaleHUs

B HacToAwem cTaHgapre npuMeHeHbl TepMuHbl No SFOCT 17070, a Takke 0603Ha4YeHusa nokasarenei u
MHAEKCOB K HUM no FOCT 27313.

B tabnuue 1 npuBeaeHbl NMOMHblIE HAUMEHOBAHUA WHCTPYMEHTAlbHbLIX METOA0B, NPUMEHSIEMbIX ANS
onpeaeneHuss MUKPOINEMEHTOB B TBepAbIX TONMMBAX, U UX COKpalueHusi (ab66peBuaTypbl) Ha PYCCKOM U
aHrMUUCKOM A3blKax.

Ta6bnuya 1 — T[lonHbIe U coKpalleHHbIe HAUMEHOBaHUSA METOA 0B aHanusa
AbBb6peBnaTypa HaumeHoBaHue meToAa
Ha aHIMUIACKOM Ha pycckom o
Ha aHMWUIACKOM A3bIKe Ha pyCccKoM si3bike
A3blKe A3blKe
AAS AAC atomic absorption spectrometry ATOoMHO-abcopbLnoHHas cnekTpoMeTpus
AFS ADPC atomic fluorescence spectrometry AToMHo-chnyopecueHTHas
CNeKTpoMeTpus
CV-AAS AAC-X cold-vapour atomic absorption spec- | AToMHo-abcopbLynoHHas cnekTpoMeTpust
trometry C aToMuU3auueid METOL0M XOrOAHOro
napa
GF-AAS AAC-TI graphite-furnace atomic absorption | AToMHo-abcopbunoHHas cnekTpoMeTpus
(AAC-3TA) spectrometry ¢ atoMmusaumein B rpaduToBON Nedn
(C aneKTpoTEpMUYECKON aToMU3ayuein)
HG-AAS AAC-IT hydride generation atomic absorption | ATomHo-abcopbLmoHHasi cnekTpomeTpus
spectrometry € MMApuAHOIA reHepavuent
IC nx ion chromatography WoHHasa xpomaTorpadus
ICP-AES NCI-ASC inductively coupled plasma atomic ATOMHO-3MUCCUOHHAA CNEKTPOMETPUA
emission spectrometry C MHAYKTUBHO CBA3aHHOM NNa3mow
ICP-OES MCMN-03C inductively coupled plasma optical OnTu4eckan aMUCCUOHHAs
emission spectrometry CMEKTPOMETPUA C UHAYKTUBHO
CBA3aHHON NNa3Moii
ICP-MS ncrn-mc inductively coupled plasma mass Macc-cnekTpoMeTpus ¢ UHAYKTUBHO
spectrometry CBA3aHHOW NNasMon
INAA MHAA instrumental neutron activation MHCTpyMeHTanbHbI HENTPOHHO-
analysis aKTMBaLUWOHHLIN aHanu3
ISE NCa ion selective electrode MOH-ceneKkTUBHbLIN anekTpoa
XRF POA X-ray fluorescence spectrometry PeHTtreHo-pnyopecueHTHas cnekrpome-
Tpus

4 CywyyHocmb memodos

CyLWHOCTb METOAOB OnpeferieHns MUKPOSNIEMEHTOB B TBEPAbIX TONMMBAX 3akniodaerca nubo B
U3MEPEHUN UX KONMYECTBEHHOIO COAEPXAaHWUS B WUCXOAHOM TOMMMBE WHCTPYMEHTAsIbHbIMU METOAaMU
(MHAA, P®A), nubo B paznoxeHun npobbl TONNMUBA NyTEM 030ME€HUSA, BLICOKOTEMNEPATYPHOrO Harpesa unu
nepesoaa B pacTBOp C NOCEAYIOWMM OnpeaeneHmeM CoOaepXXaHNA MUKPOSSIEMEHTOB B NPOAYKTaxX pasno-
YKEHUSA NOAXOAALLMMU XUMUYECKUMM, (DUUKO-XMMUYECKUMMN USTN UHCTPYMEHTANbHBIMU METOAAMMU.

BbiGop meToaa onpeaeneHnsi MUKPO3NEMEHTOB UMM CNOCOGa pasnoXxeHnsa Npotbl 3aBuCUT OT POPMbI
HaxoXAeHNA MUKPOINEMEHTOB B TONSNUBE, UX CBOMCTB U OXXMAAEMOTO CoaepXaHus B npobde.

Mpu onpeaeneHMn MUKPOSNEMEHTOB, HE OOpasyloWwmx NeTyuymx COEAUHEHW Npu Temneparype
500 °C (Hanpumep, 6epunnuii, Xpom, KobansT, Meab, MapraHew, HUKenNb), aHanu3, Kak Npasuro, NPoOBOAAT
u3 3onbl Tonnuea. MNMpo6bbl Tonnuea o3onsaioT npu Temnepatype (500 x 10) °C, nocne 4ero nepeBoasaT MUKPO-
aneMeHTbl B pacTBOp nyTem 06paboTku 3051bl CMECHIO KUCNOT UMK CNiaBeHna 3051bl CO CMeCbio 60paTos U
pacTBOpEHUs Nnasa B KUCHOTaXx.
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Mpu onpeseneHun MUKPOSNEMEHTOB, COEAMHEHUS KOTOPbIX MOTYT YNETYUYMBATLCA B YCMOBUAX
o3oneHusa (Hanpumep, Gop, xmop, pTop, pPTYTb W CeneH), aHanu3 npoBoasaT 6e3 030NneHus TonnuBea.
Pa3noxeHune HaBeCkn TBEPAOro TOMNMBA NPOBOAAT CNEKAHWEM CO CMECHIO JLLKA, CKUTaHUEM B Kanopuwve-
Tpuyeckorn 6ombe, 06paboTKOI CMECbIO KOHLLEHTPUPOBAHHBIX KUCNOT UMM NyTEM NUPOTrMApPonM3a.

MpumMedaHue — [JononHuTenbHbIE NONOXEHNS BBEAEHbI 4TS NPUBEAEHUS CTPYKTYpbl HACTOSALLEro cTaHAapTa
B COOTBETCTBUE C NpaBunamu, yctaHoerneHHelMu B FOCT 1.5—2001 (nogpasgen 3.1).

Ha pucyHke 1 npuBegeHa cxema UCMbITaHWUS TBEPABIX TOMMNUB NMPWU ONPeaeneHn MUKPOINEMEHTOB.

MpumMmedaHue — KpaTkuilt 0630p cnocoGoB pasnoxeHUs NpoG TBEpAOro TOMMMBa C LENbIO ONpeferneHuns B HUX
cofiepXaHns MUKPOSNEeMeHTOB NpUBESEH B NMPUIOXEHNUN A.

AHanuTudeckas npoba
=212 (=200} MEM

fdoBegeHne A0 BOQYWHO-CYXOr0 OnpegensHwe
COCTOSAHNA B NabopaToprm AHATMTUHECKGIH BRarm
a)
O160p npobel ANsA aHanwaa MPAroTOBNEHME J0MbI

npw TeMnepaType 500 °C

I

AHanui TonnUea 0 [mem—————— AHANWI 300Nk

I
As, Se — MOCT P 54242, I
B — craupaprt [1],
Cl— fOCT 9326, FOCT 33502,
F— fOCT 32982, rOCT 33501,
Hq — FOCT 32980

PacTropeHue PacTeopeHue B pacnnage
B CMECH KMCMNOT GopaTos No cTAHAAPTY [2]
I
I |
AAC-TT] MCM-MC MCM-A3C WCMN-A3C ©
Cd, Pb As, Be, B, Cd, Cr, Co, Cu, Be, Cr, Ca, Cu, Mn, Mo, Be. Cr, Co, Cu, Mn, Mo,
Fb, Mn, Mo, Ni, Sb, TI, V, Ni, V, Zn Ni. ¥, Zn
Zn, Th, U

a) Ecnn Ans aHanu3a UCMonb3yloT 030MeHHYI0 Npoby, 30MbHOCTbL NPOBLI ONPEAEnsIoT AN AallbHELLero
nepecyeTa pe3ynsratoB Ha TOMMAMBO.

b) PacTBOp, NONy4YaeMblii NyTeM BbilLenaynMBaHus cnnasa ¢ 60paTom, MOXeET BbITb TaKKe UCMONb30BaH
ansonpeaeneHns snementamerogom MICIM-MC, ecnu npu sTom o6ecneyeHa HeoOxoanMasa YyBCTBUTENbHOCTb.

©) OB03HAYEHHDbIIt HA CXeMe MYHKTUPHOII NMUHMEN Crnocob MOMyYeHUs aHanuMsnpyemoro pactsopa
nytem o6paboTku TOMNMBA CMECHLIO KUCMOT SBMSIETCS anbTepHaTUBHbIM PaCTBOPEHUIO B CMECU KUCIOT
npeaBapuTENbHO 0305IEHHON NPOOGI.

PucyHok 1 — CxeMa ucnblTaHnsA TBepAbIX TOMMUB NpU onpegeneHnn MUKpoanemMeHToB



rOCT P 54239—2018

5 TpeboBaHMUA K YYBCTBUTENbLHOCTU U TOUHOCTU METOAOB onpeaerneHus
MMKPO3JIEMEHTOB

Mpu BbIOOpE MeTOAA OnpeaeneHns MUKPOINEMEHTOB cneayet o0paTuTb BHUMAHUE Ha TO, YTO YyBCTBU-
TenbHOCTb (Npeaen obHapyXeHusl) MeToda AOkHA ObiTb AOCTAaTOMHON ANS onpefeneHus KOHUeHTpauui
3TUX 3NMEMEHTOB B TBEP/AbIX TOMMUBAX, a NPELUM3UOHHOCTb METOAA AOIMKHA YAOBNETBOPATL COOTBETCTBYIOLLMM
TpeboBaHuaAM. TUNUYHbIE AMANA30HbI KOHUEHTPaLUUii MUKPOSMEMEHTOB B TOBAPHLIX YsX, Tpebyemble
npeaensl obHapyxeHuss u Tpebyeman NPeuusMOHHOCTb CNEKTparbHbIX METOAOB aHanu3a npuBeAeHbl B
Tabnuue 2.

MpaBunbLHOCTL PE3ynbTaTtoB M3MEPEHUM, MNONYYEHHbIX METOoAamM, BbLIOpaHHbLIMM Ans onpeaene-
HWUSA MWUKPOSNEMEHTOB, OLIEHUBAIOT NPEANOYTUTENBHO NYTEM MCMONbL30BAaHUS CTaHAapTHLIX 0bpasuoB (CO)
YTBEDXKAEHHOTO TUNA, @ MakKxe CpasHeHUeM ¢ pesysibimamamu, nosly4eHHbIMU C NOMOWbIO peghePeHMHbIX
memoduk (cm. [JA.7 npunoxeHus [JA) B cOOTBETCTBUM C TpeBoBaHuamu FTOCT PUACO 5725-1 — FTOCT PUCO
5725-6 u FOCT 33654.

CO TonnuBa LUMPOKO pacnpoCTPaHEHbl N NPUMEHSIIOTCA ANsi KOHTPONSI BO3MOXHbLIX NOTEPb Oonpeaens-
€MOro 3nemMeHTa B X04e UCMbITaHUA, a TaKkke Npu NpoBeaAeHUU oTaenbHbIX npoueayp. CO 30nbl TONNUBA UC-
NOnb3yIOT ANSt KOHTPOMNSA B TEX METOAAX, B KOTOPbLIX 030M1€HNE NPOObI ABNSAETCA COCTABHOM YACTbI0 METOAUKN
onpeaeneHus.

AHanus CO cneayet npoBoAUTbL OAHOBPEMEHHO C KaXkaoi napTuen npod, u pesynsrar 3Toro aHanusa, a
TalkKe aTTeCTOBAaHHOE 3HaYeHWe coaepKaHusa onpeaenseMoro afeMeHTa, ykasaHHoe B AokyMeHTauuu Ha CO,
Heo6x04nMMO NPUMBOAUTL B MPOTOKOSE UCNLITAHWUN.

Tabnuua 2 — [uanasoHbl KOHLEHTPaLMil MUKPOINEMEHTOB B TOBapHbLIX yIisiX, Tpebyemble npeens
06HapyXeHUsa 1 NpeL3noHHOCTb METOAOB aHanuaa
SnemeHT [uanasoH koHLeHTpaLmii @), mr/kr P) TpeGyembiit npepen Tpebyewmast npeuuanonHocTs ©,
' o6HapyxeHus, mr/kr ) mr/kr )
As O10,58025,0 0,1 0,1
B Ot 5 no 400 5 5
Be Ot10,18020 0,1 0,1
Cd Ot 0,05 no 0,090 0,01 0,005
Cl O1<0,01%p000,2% 0,01 % 0,01 %
Co O10,58030 1 1
Cr O10,58060 1 1
Cu O10,58050 1 1
F Ot 20 po 500 50 10
Hg O1 0,01 01,0 0,01 0,005
Mn Ot5 po 300 1 1
Mo 010,180 10 1 0,1
Ni O10,58050 1 1
Pb OTr2a080 1 1
Sb 010,180 10 0,1 0,1
Se 010,280 10 0,1 0,1
Th 010,580 10 0,1 0,1
Tl 010,180 10 0,1 0,1
U 010,580 10 0,1 0,1
\ OT2p0100 1 1
Zn Ot 5 no 300 1 1
a) NaHHbie no Ceaiiny [3].
b) 3a ncknioueHnem Tex cnyuaes, B KOTOpLIX ykazaHa eAuHULA n3aMepeHns — % abe.
©) Kak ykasaHa unn 10 % OTH. (B 3aBUCUMOCTU OT TOrO, Kakas BenudnHa Gonblue).
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6 MpuroroBneHne NpoodbI

6.1 lfpuzomoeneHue npobsi meepdo20 mornnuea 01 onpedesIeHUA MUKPO3JIeMeHMOoe

Mpo6a TBEPAOro MUHEPANbHOIO TONNKUBA ANA OnpeaeneHus MUKPOSNIEMEHTOB Npeacraenser cobon
AHaNMUTUYECKYIO NPoBy, M3MENbYEHHYO A0 —212 MKM, NpUroToBneHHyio 10 FOCT 10742, FTOCT 23083 unu
FOCT 11303. Jonyckaemes ucnonb308amb aHanumu4ecKyro npoby, usmens4eHHyo 00 —200 Mkm.

Mpoba JomKHA HaXOAUTbCS B BO3AYLUHO-CYXOM COCTOSIHUM, ANS YEro €e packnagblBaloT TOHKUM
CMOEM U BbIAEPXMBAIKOT Ha BO3OYXE MPWM KOMHATHOW Temnepatype B TEYEeHMEe MWHUMAINbHOIO BPEMEHMU,
Heo6X0aMMOro ANsi JOCTUXXEHUA PAaBHOBECUSI MEXZY BIAXXHOCTbIO MPOBbl U BNAXKHOCTHIO OKPYXKaOLLEro
BO34yXa.

OaHOBPEMEHHO CO B3ATUEM HABECKM TOMMMBA ANSA ONpeaeneHns MUKPO3NeMEHTOB 0TOMPAIOT HAaBECKK
Ans onpegeneHusa cogepXaHus aHanutuyeckon snarv no FOCT 33503, FOCT 27589 wnu MOCT 11305 ans
nepec4yeTa pesynsratoB Ha APYrme COCTOAHUA TONNMBA, OTNUYHbIE OT BO3AYLLIHO-CYXOro.

MpumMmeyvyanune — [ononHuTenbHLI Nogpasgen BBeAeH ANS y4eta TpeboBaHuil k npobe nsA aHanusa.

6.2 MpuroroBneHue NnpoobI 30nbI ANA onpeaeneHUA MUKPOINIeMEeHTOB

Mpoueaypa o3onexnusa npod npu Temnepatype (500 + 10) °C aHanoruyHa npoueaype, U3NOXeHHON B
FOCT 32981. MNpobbl 030Mn5A10T B NabopaTtopHOi MydenbHON nevm ¢ eCTECTBEHHON BEHTUNAUUEN, UCNONb3Ys
TMMK U3 dapopa, NNaTuHbLI UMM NPO3PAYHOro KBApLIEBOrO CTEKNa UMW NMOTKU U3 OTHEYNOPHOW Kepamuku,
NoAroTOBMEHHbIE B COOTBETCTBUM C npunoxenvem OA. TonwmHa cnosi Tonnuea B TUrne (N0Tke) He AOMKHA
npesbiwars 0,15 r/cm2. BagelueHHbIe TUIIK (MOTKK) C HABECKaMM NOMELLIAIOT B XOMOAHYI0 MychenbHYIO nevb.
Meybe NOCTENEHHO HArpeBaloT C TaKOW CKOPOCTLIO, YTOOLI Yepes 1 4 Temnepatypa neuun gocturna 300 °C, a
yepes 24— (500 + 10) °C. Beigepxueatot npoby npu aTON TeMneparype A0 NOMHOTO OKUCAEHUS Yyrnepoaco-
Aepxallero marepuana, Ho He 6onee 18 y. [ina yckopeHusi npouecca 0301eHUs ONyCKaeTca nepuoanyecku
(oauH pa3s B Yac) OCTOPOXHO nepemMeLumBatb Npoby, He Aonyckas npu 3TOM MEXaHMYeCKUx notepb NPobbl.
Mocne oxnaxaeHus 1 B3BeLUMBAHUSA 301y TLUATENbHO PACTMPAIOT B araTOBOM CTYMKE.

BasewuBaHue TUrnemn (JIOTKOB) C UCXOAHLIM TOMSIMBOM U 30MIbHbIM OCTATKOM NPOBOAAT C LENbIO BbIMUC-
NeHus1 30NbHOCTU B YCNOBUSIX NPOBEAEHUA UCMbITaHUs. [lonyyeHHOe 3HaYeHue 30MbHOCTU UCNONbL3YIOT AN
nepecyeTa pesynsratoB onpeaeneHns MMKPO3rIEMEHTOB B 3011€ HA UCXOAHOE TBEpA0€e TONMMUBO.

7 O630p MeTOOOB onpeaeneHUs MUKPOINIEMEHTOB

7.1 MblWbSAK U cenex

MbILbSK 1 CEeneH onpeaensiioT B BUAe UX BOAOPOAHbLIX COEAUHEHUI METOAOM aTOMHO-abcopBLUOHHOM
UNK1 aTOMHO-PNyopeCcLEeHTHOM CNEKTPOMETPUU C reHepaumeit rmapuaos (AAC-IT, A®C-IT). Hasecky Tonnuea
cnekaroT co cmecblo dwka npu Temnepartype 800 °C, a 3atrem obpabartbiBaloT CONAHONW kucnoton. Merog
onpeaeneHns MbllbsKa U ceneHa B TBepAblX TonNuBax pernameHtuposaH B fOCT P 54242.

B 3one TtonnuBa ceneH OTCYTCTBYET, TaK KaK TepsieTCA B 3HAYUTENbHON CTENEeHW UNU NOMHOCTbIO
npu tTemnepatype aaxe Hwke, yem 500 °C. Mblwbsik MOXET ObITb ONpeaeneH B 30n€ TBEPAOro TOnNnuea,
NoNy4eHHol B NabopaTopuu Npu Temneparype He sbite 500 °C, N0 HOPMATUBHOMY AOKYMEHTY . [lns onpe-
JeneHns Mbilwbsika B 30Me TOMNMBA MOXET ObiTb pEKOMEHAOBaHa METOAMKA, BKNIOYAIOLWAA pPacTBOpeHue
30Mbl NyTEM CMNaBiieHUs CO CMecbio MmeTabopara/teTpabopara NUTUA UNKM NYTEM Pa3NOXEHUS CMEeCbio
KUCAOT (A30THOI, CONAHON M (bTOPMCTOBOAOPOAHOMN). B pacTBOpe onpeaensioT MbllbAK B BUAE BOAOPOAHOIO
coeauHenus metogom AAC-IT nnm AGC-IT. MblWwbSK U CeneH Takke MoryT ObiTb onpeaeneHsbl metogom UCTI-
MC, ecnu eCTb BO3MOXXHOCTb YCTPAHUTb UHTEP(PEPEHLMIO, BbI3BAHHYIO XNOPMAOM aproHa.

B TOCT 10478 peanameHmupoeaH u3uKko-xumudeckuli memod onpedeneHus Mbllubsika 6
meepdom monnnuee, npedycmampueaiouwuli pasnoxeHuUe Hasecku moruea crnekaHueM co CMEeCchblo JUKa.
Mbiwbsixk omlensiom om mMewiarouux npumeceli omzoHkol e eude mpuxnopuda, kKomopblili rnoanowaom
KOHUeHmpuposaHHoU asomuHoli kuciomoli 0ns okucneHusi mbiwbaka 00 As (V). [locne ynapusaHus
asomHoli  Kucriombl 0CMamok o0bpabamblealom rnpu HazspeeaHuu pacmeopoM CcepHol kucrnomsi. B
cepHokuciom pacmeope As (V) obpadyem ¢ monub0amom aMMOHUS 6 Npucymemeuu cyrnbgama sudpasuHa

*Ccm. 4]
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OKpaWeHHOE KOMIIEKCHOE COEOUHEHUE — MbillbSIKOBOMONUGOeHo8yi0 CuHb., CodepxaHue Mbilubska e
mornnuge onpedensiom CrnekmpogpomoMempu4eckuMm MemodooM 10 UHMEHCUSHOCMU OKpacku pacmeopa ¢
ucronb3o08aHuemM 2padyuposoyHO20 2padghuka.

7.2 bop

Bop oTHOCMTCA K NETYYUM SrieMEHTaM, MOSTOMY O30JfieHME TOMMMBA C LENbI0 Pa3noXxeHns npobbl
nony4YeHns aHanM3upyeMoro pactsopa npu onpegeneHuu 6opa He NPUMEHSIIOT.

MeToa onpeaenenunsi 6opa pernameHTUpoBaH HOPMAaTUBHLIM A0OKyMeHTOM . [ins onpeaenexns Gopa
npoOy TonnMBa cnekawT Co CMechbio Jika npu Temneparype 800 °C, a 3ateM pacTBOPSIIOT B CONSAHON KUCHO-
Te. Mpoueaypa NpuroToBneHnss aHanM3upyemoro pacTBopa aHanorMyHa Toi, KOTopas UsnoXeHa B ctaHaapT-
HOM METOAE onpeaeneHusl Mbilbska u ceneHa no FOCT P 54242.

Bop B pacTBOpe onpeaensitor METOA0M aTOMHO-3MUCCUOHHOM CNEKTPOMETPUUN C UHAYKTUBHO CBA3AHHOW
nnasmoi (UCM-A3C) [1] unu memodom macc-criekmpomempuu ¢ uHOykmueHoO cesizaHHol nnasmol (UCT-
MC).

7.3 Cypbma, Gepunnuii, KaaMUK, XpoMm, KOGanbT, Mealb, CBUHEL,, MapraHew, MONUGAEH, HUKesb,
Tannuin, BaHagun, LMHK, TOPUNA U ypaH

Mertoabl onpeaeneHnsl BCex NepeuncrnieHHbiX B HACTOALWEM Noapasaene AneMeHToB (KpoMe Topua K
ypaHa) pernameHTUpoBaHbl HOPMATUBHBIM 1OKYMEHTOM .

PekomeHayembli X04 aHanu3a onucaH Huxe.

Mpo6y yrns 030na10T npu MakcumMansHo Temneparype (500 + 10) °C ansyaaneHus yrnepoacoaepxaLlero
marepuana. MpuroToBneHHylo Ana aHanu3a 305y CNNaBnAOT CO CMeCblo MeTabopara u Terpabopara nuTus
no [2] unu pasnaratT CMECbIO KUCNOT (COSNAHON, a30THON U PTOPUCTOBOAOPOSHOM).

Topuii 1 ypaH TaKkKe MOTyT ObITb onpeaeneHbl ONUCAHHBLIM METOAOM, HO NMPU PaCTBOPEHUU 301bl B CMECH
KUCMOT crielyeT yUUTbIBaTh, UTO 3TU ANEMEHTbI MOTyT 00pa30BbLIBaTb HEPACTBOPUMBIE (PTOPUCTLIE COSAUHEHUS.
[ns npepoTBpaLleHus Takoro o6pa3oBaHusi cneayet cobnioaaTb HEKOTOPbIe MePbl NPEAOCTOPOXKHOCTU. Topui
W ypaH CrieayeT OnpeaensTb B TEYEHUE NEPBbIX 2 Y NOCME NPUTOTOBNEHUS pacTBOPA 301bl B CMECU KUCMOT
WNKU pacTBop crieayer YacTUYHO ynapuTb AN yaaneHus TopuctoBoagopoaHON KUCMOThI.

B nonyyeHHbIii Takum 06pasom pacteop ao6aBnsoT GopHy0 KUCNOTY Ans 00pa3soBaHNUA KOMNMEKCHbIX
COE€AMHEHUN C pTOpUaaMM.

KoHLEeHTpaumMn MUKPOSNEMEHTOB B PACTBOpPE OMNpeaensiioT CNEKTPOMETPUYECKMMU meToaamu. Tpaau-
LUMOHHO ucnons3osanu Metog AAC, B HacTosiLLiee BpeMsi €ro B GONbLUMHCTBE Cry4Yaes 3aMeHUNn Ha METoAbI
MCM-A3C n UCI-MC.

Mpumevyanus

1 HekoTopble N3 3TUX MUKPO3NeMeHTOB MOryT bbITh onpefieneHbl MeTogoM PDA, ofHako 4yBCTBUTENBHOCTU 3TOTO
MeTofa HeoCTaTOMHO AN TOYHOro onpeaeneHus 6epunnus, kKagMus, TOpUs U ypaHa.

2 Kagmuii (FOCT 32981) u cBuHel Takke MoryT 6biTb onpegeneHsl Metogqom AAC-TI.

3 B obnacTb pacnpocTpaHeHMss HOpMaTMBHOIO JOKyMEHTa** BXOAMUT TakKe MbILLbLSK.

7.4 Xnop

Xrop OTHOCMTCA K NETKONETYYMM dreMeHTaM, NosTOMy B 30Me TOMMNMBa XIop He onpeaensior. Merto-
[bl onpeaeneHus xmnopa pernaMmeHTupoBaHbl FOCT 9326 u TOCT 33502, Bknioyaiolmmy pasHble cnocobbl
pasnoeHus NpoOdbl U pa3Hble METOAbI ONPEAENEHUA XMopa B MONyYeHHbIX pacTBOPaXx.

Mo FOCT 9326 ans onpeaeneHus xnopa npoby cnekalT CO CMeChbio JLIKa, pacTBOpSsA CMek B a3oT-
HOM KUCNOTE, UNU CXUTaIoT B KanopumeTpuyeckon 6ombe B NMpUCYTCTBMM MOMMOTUTENBLHOIO pacreopa. B
pacTtBope XJ10p onpeaensior XUMM4YeCKUMU METOA,aMU (MEPKYPUMEMPUYECKOE MUMpPO8aHue Uiu TUTPOBaHNE
no donbrapgy) Unu ¢ UCNONL3OBAHMEM XIIOPUZA-CENEKTUBHOIO anekrpoga (UC3). Metop o MOCT 33502
3aKMIOYAETCA B PasnoXeHUn Npobbl CKUraHMeM B Kanopumerpuyeckon 6ombe u onpeaeneHumn xmnopa B
pacTBope C UCNONb30BaHMEM XITOPUA-CENEKTUBHOTO anekTpoaa (MCJ) (meToa CcTaHaapTHbIX 106aBOK).

[nAa nepeseaeHns xnopa B paCTBOP MOXKET ObITb TAKOKe MPUMEHEHO Pa3noXKEHNE HAaBECKM TONNUBA NyTeM
nuporuaponusa. MNpoueaypa aHanormyHa Toin, 4Yto pernameHtuposaHa B FOCT 32982. B nornotutensHOM
pacTtsope xnop onpeaensior METOA0M MOHHOW xpomarorpadumn (MX) nnu merogom UCI1-A3C.

Yn06HbIM ¥ TOUHBIM METOAOM MPSIMOTO ONpeJENneHus Xnopa B Tonnuee aBnsieTca Metoa POA.

* cm. [1].
* Cm. [4].
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MpuMedaHue — Xrop oBbLIMHO OTHOCAT HE K MUKPO3NIeMeHTaM, @ K SneMeHTaMm, NpUCyTCTBYIOLUM B yie B
Manblx KOSIMYeCTBaXx, M BbIpaXKaroT ero cofepxaHve B NpoLeHTax (cM. Tabnuuy 2).

7.5 dTop

dTOp onpeaensloT OAHUM M3 ABYX CTaHAApTHbIX MeToaoB. Metog no MOCT 32982 saknouaerca
B MWPOrMAPONUTUYECKOM PasfoXeHUW HaBeCkM NpobObl U OnMpefdernieHMM B PacTBOpe WOHOB doTopa ©
“cnonb3oBaHnem dropua-cenektusHoro anektpoaa (MCI) unu noHHo xpomarorpacduum (UX). 3101 MeTon
MOXeT ObITb NPUMEHEH Ana onpeaeneHus dropa B 3onax tonnue. Merog no MOCT 3350171 3akniouaercs B
CXMTaHMU HaBECKM TOMNMBA B KanmopumeTrpudeckow Bombe u nocrneayoweM onpeaeneHun B pacTBope
bTOPMA-MOHOB C UCMOMb30BaHMEM ITOPUA-CENEKTUBHOrO anekTpoga (UC3).

MpumedvyaHue — Metog no FOCT 33501 npolLuen ycneLlHyto NPOBEPKY Ha Yrsax ¢ 30MbHOCTLI0 25 % 1 MeHee.

7.6 PTyTb

Ptytb onpeaensior no FOCT 32980. Hasecky TonnuMBa CXUraioT B Kanopumerpuyeckoin bombe B
atMoccbepe kucnopoga, npu 3TOM pryTb abcopbupyercs pas3baBneHHbIM pPacTBOPOM a30THOM KUCIOTHI,
nobasnsiemoin B 6oM0Oy nepen cxuraHmem. B nony4yeHHOM 13 cmbiBa 60MGbI pacTBOpe nocne ero punsrpoBaHus
pTYTb BOCCTAHABNMBAIOT XITOPMAOM OJI0Ba U ONpeaensior MeTtoaoM 6ecnnaMeHHon atoMHO-abcopOLMOHHON
CMEeKTPOMETpUMU ¢ aTommusaumein MeTtogom xonogHoro napa (AAC-X).

M3BECTHO HECKONMbKO METOAOB OMPEAErieHUs PTYTU, anbTePHATUBHBLIX MO TOYHOCTU CTaHAAPTHOMY
metogy. AnA pasnoxeHus Tonnuea MoxHO obpabotatb npoby KMCNOTaMu B aBTOKMAaBe, MOMELUEHHOM B
MWUKPOBOJIHOBYIO N€Yb, UMM B 3aKPbITOM COCYAE Ha BOAAHOW BaHe, Wnu KUNATUTb B CMECU a30THOM U CEepHO
KMCNOT C 06PaTHBLIM XONOANEHUKOM B COOTBETCTBUM C HOPMATUBHBIM JOKYMEHTOM .

CyLLECTBYIOT MHCTPYMEHTarbHbIe METOALI aHanM3a, B KOTOPbLIX TOMNMMBO CXUTAIOT, @ PTYTb NOrNOLWAIT
B KONJIEKTOPE C MPOBONOKOW M3 30M10Ta. 3aTeM KOMMEeKTOp HarpesatoT u PTYTb ncnapsieTcs. KoHueHTpaumio
PTYTH ONPEAENAOT NPSMbIM aHANWU30M MIAMEHN N0 HOPMATUBHOMY JOKYMEHTY .

7.7 PaguoHyknuabl

B yrnsix, kak B NPMPOAHOM Chlpbe, COAepXKaTCcs paaguoHyknuabl. VX paanoakTMBHOCTb MOXET ObITb U3-
MepeHa ramMMa-crnekTpoMeTpamMm C BbICOKOI paspeLualoLlei cnocoBHOCTbIO [7].

8 ObpaboTtka U NnpegcraBneHue pe3ynsratoB

MaccoBylo JOMI0 MUKPO3NEMEHTA B CyxoM Tonnmee 39, Mr/kr, paccunTbIBaloT no hopmyne

100

de ma————
rae 3% — maccoBasi 01 MUKPOANeMeEHTa 3 B BO3AYLLUHO-CyX0i npo6Ge Tonnuea, Mr/kr;
WP — maccoBasi AoNA BNaru B BO34YLLUHO-Cyxoi npobe Tonnuea (aHanutuyeckon snaru), %.
Ecnu onpeageneHve MUKpOanemeHTa NPOBOASIT M3 NPEABAPUTENBHO O30MIEHHOW NpoObI TonnuMBea,
MaCCOBYIO 1010 MUKPO3MNEMEHTa B BO3JyLUHO-CYyXOM TOMNMMBE , MI/KI, PaCCYMTBIBAIOT No hopmyne

A= 3 A500 @

2100

rae SA — MaccoBas 40N MUKpoanemeHTa O B 3051€, MI/KT 305bl;

Asaoo — 30MbHOCTb BO3AYLUHO-CYyXOM Npobbl Npu Temneparype o3onenusn 500 °C, %.
Pesynbratbl UCMILITAHUI OKPYITISIIOT B COOTBETCTBUM C Tabnuuen 3. MUKpoaneMeHTbl B MPOTOKONE Mpu-
BOASAT B BUJe CUMBOJIOB B andaBUTHOM nopsaake.

* Cm. [5].
= Cm. [6].
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Tabnuuya 3 — T[lpeacTaBneHne pe3ynsraToB
SnemeHT YpoBeHb KOHLEHTpaLmiA, Mr/kr a) Savere OKPK;;;:T) A0 3HaHEHNA,
As, Sb, Se O10,18010 0,1
B Ot 518050 5
> 50 10 % OTH.
Be 0O10,18010,0 0,1
Cd, Hg 010,01 5o 0,10 0,01
Cl 010,01 % 8o 0,15 % 0,01 %
F <100 1
100 < Cg <500 5
Co, Cr, Cu, Mn, Ni, Tl, Zn Ot 148010 0,1
>10 10 % oTH.
Pb OT4,5p809,5 0,1
Th, U Ot10,18010 0,1
a) 33 UCKMIOYEHNEM TeX Cry4aeB, B KOTOPbLIX ykasaHa equHWULA M3MEepPEHNs NPOLEHT.

MpeuusnoHHOCTb  Pe3ynLTaToB

N3MEpEHNI

peanameHmupyrouux Memods! onpedeneHus MUKpo3J1eMeHmos.

10 MpoTokon ucnbITaHUA

[pOTOKON UCNbITAHMIN AOMMKEH CoAePKaTb:

a) NOMHY NAEHTUMUKALMNIO aHANUM3UPYEMON NPOObI;
b) cCbinKy Ha BbIOpaHHbI METOA aHanu3a;

C) KOHLEHTPaLUMIO KaXAoro MUKPOdNeMeHTa B nmpobe TOMMuBa, BbIPAXEHHYIO B MUMNUrpaMmmax Ha

Knnorpamm,

d) cocToaHue TOMnMBa, Ha KOTOPOE BbIpaXKeH pesynewrar;
€) MacCOBYIO [0S0 Briarm BO3AYLUHO-CYXON MpoBbl, €CNU pe3ynbTaTbl BbIPAXKEHLI HA BO3AYLLUHO-CYX0€

COCTOAHME TONMNMBA.

npuBeaeHa € Coomeememeyiowux cmaHdapmax,
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MpunoxexHue A
(cnpaBouHoe)

AnsTepHaTMBHbIE CMOCOGbI NPUrOTOBSIEHNA PACTBOPORB NPU Pa3NoXeHU! yrnein

MN3BeCTHbI pa3fnyHble cnocobbl pasnoXeHUa yrna Wnu 3onsl YrNa ANS NPUroToBIEHUA pacTBOPOB, MCMONb3YEMbIX
npu onpeaeneHnn MUKPOINEMEHTOB pasnuYHbIMU aHanUTUYECKUMN MeTogamu, Takumm kak UICMN-A3C n UCTI-MC.

BonbLUMHCTBO cNocoboB 3akmo4aeTca B CNNaBNeHWN 30Nbl ¢ NNABHAMW U B 06paboTke ee cMeCbIo KUCNOT, B
cocTaB KOTOpOW BXogUT pTopucToBoAopoAHas kucrota. [pyras rpynna cnocoboB 3akniovaeTcsa B pa3noxXeHun Tonnmea
CMECbI0 KUCMOT, BKNIOYaroLlen hTOPUCTOBOLOPOLHYHO KUCNOTY, a Takke B 06paboTke nepekucbio BoAopoAa C Lenbio
OKMCMeHWsA opraHu4eckoil Macckl Tonnuea [8]. EAMHCTBEHHBI cnocob nepeBeaeHns yrna B pacTBop, He Tpebytowmii npu-
MEHEHUA MTOPUCTOBOJOPOHON KUCOTLI, 3aKMOHaeTCs B PasfioXXeHUN YN NpU BLICOKON TeMnepaTtype U AaBneHun B
aBTOKNaBe € UCMOMb30BaHNEM MUKPOBOMHOBOW neyu [9].

HeobxoaMMocTb NPUMEHEHUS MPW PasNOXEHUN YINsA (TOPUCTOBOZOPOAHON KNCNOTHI B HacTosLee BpeMs 06Cyx-
faeTcs. NpegMeToM 06CyXeHNsA ABNSAETCA BONPOC O TOM, BCE NN ONpeAensaemble aNeMeHTbl MOryT GbiTb N3BNeYeHbl U3
MWHeparibHOW Macchl YN B OTCYTCTBUE PTOPUCTOBOSOPOLHOM KUCIOThI.

He pocTurHyTo cormacue no BONpocy O npeumyllecTsax W HejocTaTKax METOAO0B, OCHOBAHHLIX Ha Pa3snoXeHWUM
HernocpefCTBEHHO YIMSA U Ha NpeABapUTENBHOM 03051eHUM NPoBkl U pasnoXeHUN NoNy4EeHHOW 30Mbl.

Cnoco6 pasnoXeHus yrisa CMecbio KUCMOT € Lenbio NoMyYeHUs pacTBOpoB, B KOTOPLIX U3MEPSIOT coaepXaHue Mu-
KpO3rieMeHTOB, UMeeT HeKoTopble NpenMyLLecTBa, Hanpumep, yaaetcsa nsbexarb notepb NeTy4ux aneMeHToB. OCHOBHO
He[ 0CTaToK 3Toro crnocoba — OTCYTCTBUE YBEPEHHOCTU B TOM, YTO NPU PA3NOKEHUN YINA CMECHIO KUCNOT U NEPEKUCHIO BO-
fopofa Bce onpefenseMble areMeHTbl NepexoasT U3 opraHn4eckoi Macchl yrnsa B pacteop. C Apyroi CTOPOHbI, 030neHne
YIS MOXET MPUBOAUTL K 3arpsasHeHunto Npobel, a TakkKe K NoTepe HEKOTOpbIX MUKPO3nemMeHToB. K 3arpasHeHuto npobkl
MOXET MpUBOAUTL Mtobas npoueaypa B npolecce onpeferieHns MUKPOINEMEHTOB, HO PUCK 3arpsA3HEHUs MOXeET ObiTb
CHWXKeH. Tawke MOryT 6bITb NPUHATHI Mepbl, NpefoTBpaLLalolWwue NOTepU HEKOTOPLIX MUKPO3NEMEHTOB NPU O30MEHMUN.
Takvne aneMeHThl, Kak B, Hg, Se 1 ranoreHbl, npu o3oneHun ynetyqunsatotcsa. MoTepu xe Apyrux MUKpOINEMEHTOB BO
BpeMs 030M1eHUA YA Npu TeMnepaTtype HUxe unu pasHon 500 °C He NPOUCXOAUT.

B HacToslleM cTaHAapTe He paccMOTpPeHbl cneyuanbHble MeToAbl aHanusa. Kaxabli XMMUK-aHanuTUK
CaMOCTOSTENIbHO pellaeT, Kakoi MeTog HeobxoguMo NPUMEHUTb, NPoBepsis ero NnyTeM aHanusa cooTBeTcTByloWUx CO
(yrns unu sonsl yrnsa). XKenatenbHo npu Beibope MeToAa 3apaHee OLEHUTb, He NMPUBEAET NU kakas-nmbo U3 npoueayp
K MOBLILUEHHOMY PUCKY 3arpssHeHUs Npobbl WNW NOTEpU orpepensieMbiX MUKPO3NIEMEHTOB. Tak, Harnpumep, ecnu
onpeaenaemble 3NeMeHThl He ussnekaroTea U3 CO yrna unu, HaobopoT, yneTyunBatotcs Npu o3oneHun CO yrna, Takon
MeToZ ANSA ONpefefnieHns 3TUX ANEeMeHTOB He NOAXOAUT.
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MpunoxeHue OA
(cnpaBouHoe)

OOwue TpedboBaHNA K 000PYAOBaHMUIO U peaKTUBaM,
NPUMEHSAEMbIM NPU onpeaesieHUn crneaoBbIX 3NEMEHTOB

(HacTosiee npunoxeHue obbeuHsieT TpeboBaHWA K 060pyAOBaHUIO U peakTUBaM, U3NOXEHHbIE B OTAENbHBIX
CTaHAapTax Ha MeToAbl ornpefeneHns MUKPO3rNiEMEHTOB, BXOASLLMX B pasgen 2, a Takke TpeboBaHMsi pykoBogcTBa no
TexHuke nabopartopHbIX paboT Npy onpeaeneHnn cogepXaHuii MUKPOSIIEMEHTOB. )

OA.1 Tpu onpeaeneHnm MUKpOareMeHTOB He06X0AUMO NMPUHUMATL Mepkl, MO3BONAIOLLUE UCKIIOYUTL BO3MOXHOCTL
BHECeHWs 3arpsA3HeHuii B npoby Ans aHanusa us nabopaTtopHoi nocyabl, aTMocdepkl, peakTuBoB U o6opyaoBaHuS.

JA.2 BcTangapTax Ha MeToA bl onpef efleH!sl MUKpO3rieMEHTOB ONUCaHNs KOHKPETHBLIX MOAerneii v Tunoe npnbopos
He NPUBOAAT, OrpaHWM4YuBasnCh, Kak NpaBuUmMo, TONbKO HauMeHoBaHWeM U obwuMn TpeboBaHUAMYK, NpeabABNAeMbIMUA K
n3MepuTensHo annapatype, Ucnonb3yemoii Ans AaHHoro Metoaa.

MoaroToBKy NPUBOPOB K paboTe U ONTUMU3ALIMIO YCITOBUIA U3MEPEHUS NPOBOAAT B COOTBETCTBUN C MHCTPYKLMEN no
3KcnnyaTayum npubopa oT narotoButens. FoToBHOCTL Npubopa k paboTe npoBepstoT ucnbiTaHnem CO Unu aTTecToBaHHbIX
cMeceilt (OA.7). Ona aTux uenei jonyckaeTcsa MCnonb3oBaTh COBCTBEHHbIE CTaHAapTHLIe 06pa3ubl nabopaTopuid.

OA.3 Ina npoBefeHnsa aHanusa ucnonb3yloT nabopatopHyto nocyay u3 crekna no FOCT 25336 n FOCT 1770, no-
cyay 13 npo3pavHoro kBapuesoro cTekna no fOCT 19908, dapdopa no FOCT 9147 v nnatuHel no FOCT 6563, a Takke
U3 NONMMMEPHbLIX MaTepnarnos.

Mocyay 3 cTekna, He GbIBLLYIO B YNOTpebrieHnn, MOOT MOIOLLIUMU CPEACTBaMU, peKOMEHYeMbIMUA PYKOBOJCTBOM NO
TexHuke nabopaTopHbIX paboT, nocre Yero TLaTenbHO MPOMbIBaIOT MPOTOYHO BOAOIA M ononack1BatoT AUCTUNNIMPOBaHHOMN
Bogon (JA.4).

Mocyay n3 dapdopa, kepamukn unu KBapLa, Ucnonb3yemMyto Ans o3ofeHns Npob, npeaBapUTenbHO NpoKanueatoT
[0 MOCTOSIHHON Macchl Mpu TemnepaType 030/1eHUs, @ NOCNE OXIMaXAEHUsI XpaHAT B 9KCMKaTope.

MN3pnenus n3 nnatuHbl KUNATAT B BOAHOM pacTBOpe COMAHOM KMCNoThl (1:1) unu B pazbaBneHHOM pacTBope a3oTHOW
Kuenothl (5:95), NpoMbIBalOT NPOTOYHON BOAOW M ONonackuealoT AUCTUNAUPOBaHHON Boaoid (JA.4).

[na xpaHeHus guctunnuposaHHon Boasbl ([1A.4) M pacTBOPOB, a Takke ANA KUCNOTHOMO pasnoXeHns 301 NPUMEHSIIOT
nnacTUKOBbLIE COCYA bl U3 MOMUASTUIIEHa BBICOKOrO AABMEHUs, NonunponuneHa unu tednoHa, repMeTUYHO 3aKpbiBatoLuecs
3aBUHYMBaIOWMMUACA KpbilKaMi. [epes Ucnonb3oBaHMEM COCYAbl 3arMOMHAKT PacTBOPOM a3oTHOW kucnothl (1:9) u
BbIJEPXUBAIOT He MeHee 48 4, a 3aTeM NPOoMbIBalOT MPOTOYHOW BOAOI U ONonackuBaroT AUCTUNNMPOBaHHOW Boaoit ([A 4).
Cocygbl, NpefHa3sHavyeHHbIe A5 KUCNOTHOMO pa3noXeHus 301, AOMKHLI BblAepXuBaTh Temnepatypy 130 °C u faBneHue,
pasBuBaioLLeecs B NpoLecce pasnoXeHUa npobbl, B TedeHne HecKonbkux Yacos. MNepea kaxabiM UCNonb3oBaHWeM co-
CyAbl MPOBEPSIOT Ha OTCYTCTBUE TPELLUH MNyTeM YMEpPEHHOro ciaBnuBaHus.

OA.4 Tlpu onpedeneHUn MUKPOSNEMEHTOB B TBEpAOM TOMMUBE WUCNONL3YIOT CNeunanbHO MNOAroTOBMEHHYIO
ANCTUNNUPOBaHHYO BOAY. AuctunnuposaHHyto Bogy no fOCT 6709 aBaxabl NEPEroHAOT B annapaTtype U3 KBapLeBoro
cTekna unu nofseprawT AenoHunsauun. Bogy XpaHAT B repMETUYHO 3aKpbITON Tape U3 NONUaTUNEHa BLICOKOro AaBneHus
unu nonunponuneHa (JA.3).

OA.5 Tlpu npoBefeHUN aHanusa cnegyer UCMonb3oBaTb XUMUYECKME PeaKTUBLI, CTeNEeHb YUCTOTbl KOTOPLIX He
HWXe Y. a. ano fOCT 13867.

OA.6 ns nNpuUroToBReHWs rpagyupoBOYHbIX PacTBOPOB MPUMEHSAIOT XUMUYECKUe peakTuBbl (OKCWAbl U conu
onpeaensieMblx 311IEMEHTOB) BEICOKOW CTeneHn YucToTel — He MeHee 99,99 % mace.

Ansa rpagyvpoBKU CNEKTPOMETPOB rpajyMpoBOYHbIE pacTBOPEI MOTYT GbITh NPUrOTOBMEHLI TAIKE U3 FOCYAapCTBEH-
HbIX cTaHfapTHbiXx obpasuyoB ([CO) cocTaBa BOAHLIX PacTBOPOB 3rEMEHTOB, aTTeCTOBAHHLIX B COOTBETCTBUU C
TpeboBaHuamu FOCT 8.315, nyTeM cooTeeTcTBYIOWEro pasbaBneHusi. Hapsagy ¢ MCO cocTaBa pacTBopoB HAWBUAYaAlb-
HbIX 3N1EMEeHTOB [JoNycKaeTcs UCMoNb3oBaTh MHOrOKOMMNOHEeHTHble [CO.

OA.7 Onsa KoHTponsa npaBUibHOCTU pe3ynbTaToB ONpedeneHnss MUKPOISIEMEHTOB B TONNMBaX NpegnovYTUTESNILHO
ucnoneaytor CO yTBEpXAEHHOro TUNa, aTTecToBaHHbLIE B COOTBETCTBUM ¢ TpebosaHuamu MOCT 8.315, unu cpaBHUBa-
0T MOSlyYeHHble pe3ynbTaThl ¢ pe3ynsraTamu U3MEepPeHU, NPOBEAEHHBLIX C UCTMONb30BaHWEM pedepeHTHLIX METOAMK,
cooTBETCTBYOLLMX TpeboaHusaM fOCT 8.010. Npu otcyTcTBuK B [ocyapcTBEHHOM peecTpe Heobxoaumblx MCO yTBepx-
JleHHOro Tuna JonyckaeTcs UCrnonb3oBaTk aTTecToBaHHble cmecu (AC), copepxaHue onpefensaeMoro KOMNOHEHTa B KO-
TOPbLIX YCTAHOBMNEHO Ha OCHOBE UCMONb30BaHUs pedepeHTHbIX MeToguk. FCO n AC aomkHbl 6biTb 61IU3KUMKU NO cOCTaBy
W cofepXaHuio ANeMEHTOB K aHanusnpyeMbiM npobam.
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Mpunoxenune OB
(cnpaBouHoe)

CBeieHMsA 0 COOTBETCTBUM CChINTOYHbIX HALIMOHANBbHbLIX CTAHAAPTOB MEXAYHAPOAHbLIM CTaHAAPTaM,
MUCNOSMb30BaHHbIM B KAYeCTBEe CCbUTOYHbIX B NPUMMEHEHHOM MeXAYyHapogHOM cTaHaaprte

Tabnuya Ob.1

O60o3Ha4YeHue CCbISTOYHOro CreneHb 06
HaLMOHambHOMo CTaHAapTa COOTBETCTBUS 03Ha4eHue U HauMeHoBaHUe CCbINTOYHOIo MeXAyHapogHoro ctaHgapra
MOCT P UCO 5725-1—2002 IDT ISO 5725-1:1994 «TouHOCTb (MPaBUMLHOCTL U MPELU3NOHHOCTD)
METOZOB U pe3ynkraTtoB UaMepeHunid. Yactb 1. O6lme npuHUMNbLl U
onpeaeneHus»
MOCT P NCO 5725-2—2002 IDT ISO 5725-2:1994 «To4HOCTb (NPaBUNBLHOCTL U NPELU3MOHHOCTD)

METOAOB M pe3ynsratoB UsMepeHuin. Yactb 2. OCHOBHOI MeTof
onpefeneHus NoBTOPSEMOCTU U BOCNPOWU3BOAUMOCTM CTaH[apTHOMo
MeTofja UsMepeHuin»

FOCT P UCO 5725-3—2002 IDT ISO 5725-3:1994 «To4HOCTb (NPaBUNBLHOCTL U NPELU3MOHHOCTD)
METOAOB U pe3ynsratoB UaMepeHuih. YacTb 3. [MpomexyTouHble
nokasaTenu NpeLUnU3NoHHOCTU CTaHAApPTHOrO METOAA U3MEPEHWNIi»

FOCT P UCO 5725-4—2002 IDT ISO 5725-4:1994 «To4HOCTb (NPaBUNBHOCTbL W NPELU3MOHHOCTD)
METOAOB U pe3ynbratoB M3MepeHui. YacTb 4. OCHOBHblE METOfbI
onpeAeneHust NPaBUMLHOCTN CTaHAAPTHOrO MeToAa U3MEPEHUA»

rOCT P UCO 5725-5—2002 IDT ISO 5725-5:1998 «To4HOCTb (NPaBUNBLHOCTL W NPELU3INOHHOCTD)
METOAOB W pe3ynsratoB WU3MepeHuidi. YacTb 5. AnbTepHaTUBHbIE
MeToAbl onpeferneHus NPeUU3NOHHOCTU  CTaHfapTHOro  MeToaa
n3MepeHui»

rOCT P UCO §725-6—2002 IDT ISO 5725-6:1994 «To4HOCTb (NpaBUNbLHOCTbL U NPELU3MOHHOCTD)
METOAOB W pesynbraTtoB U3aMepeHuil. YacTb 6. Mcnonb3oBaHue
3Ha4YeHMiA TOYHOCTU Ha NpaKTUKe»

MOCT 17070—2014 NEQ ISO 1213-2:1992 «Tsepable MUHepanbHble Tonnuea. Crnosapb.
YacTb 2. TepMuHbI, OTHOCALUMECA K OTOOpY, MCNBITAHUIO U aHanusy
npo6»

MpuMeyaHune —B HacTosLWel TabnuLe 1cnonb30BaHbl crieayowme yCnoBHele 0603Ha4YeHNUS CTeNeHn CooTBeT-
CTBWS CTAH4aPTOB:

- IDT = ngeHTU4HbIe CTaHAapPTHI;

- NEQ - HeakBMBaneHTHbIE CTaH4apThl.
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Mpunoxexnue OB
(cnpaBouHoe)

ConocTaBrneHue CTPYKTYPbI HACTOALLEr0 CTAHAAPTA CO CTPYKTYPOU NPUMEHEHHOrO
B HEM MeXOYyHapoa4HOro craHgaprTa

Tabnuuya OBA

CTpyKTypa MexayHapogHoro ctaHaapTa

CprKTypa HacToALero ctaHgapTa 1ISO 23380:2013

3 TepMuHbI, onpefeneHns U cokpalleHus (pasgenel | 3 TepMUHbl U onpegeneHus
3,4)

4 CyLHOCTb METOA0B 4 A66peBuaTyphl

5 TpeboBaHuA K YyBCTBUTENBLHOCTM U TOMHOCTU MeTo- | 5 OB30op MeTog 0B
[ 0B onpejeneHns MUKposnemMeHToB (pasgens 6, 8)

6 MpurotoBneHue npodel (—) 5.1 O6Lmre nonoxeHunsa *

6.1 lMpuroTtoBneHue npobbl TBepgoro TonnmBa Ans | 5.2 MblWwbsAK 1 cenex
onpegeneHns MUKpoarieMeHToB (—)

6.2 lMpurotoBneHne npobbl 3onbl ANa onpegenenus | 5.3 bop
MUKpO3anemMeHToB (5.1)

7 O630p MeTofOB onpeferneHusa MUKpoaneMeHToB | 5.4 CypbMa, Sepunnuid, kagMuia, Xpom, kobanst, Medb, CBU-
(pasgen 5) Hel, MapraHel, MONUOAEH, HUKENb, Tannuii, BaHagWiA, LIMHK,
TOpWiA U ypaH

7.1 MblWwbsk u cerneH (5.2) 5.4.1 Obwue nonoxeHus

7.2 bop (5.3) 5.4.2 PaguoHyknugsl

7.3 CypbMma, Gepunnuid, kagmuii, Xpom, kobaner, | 5.5 Xnop
MeAb, CBMHeL, MapraHel, MOnubAeH, HUKENb, Tanmuii,
BaHagui, UMHK, Topuid n ypaH (5.4.1)

7.4 Xnop (5.5) 5.6 ®1op

7.5 ®T10p (5.6) 5.7 PTyTb

7.6 Pyt (5.7) 6 Wcnonb3oBaHne cepTUdPULMPOBaHHLIX MaTepuanoB cpas-
HeHuna *

7.7 PagnoHyknuabl (5.4.2) 7 ObpaboTka pe3ynsraTos

8 O6paboTka v nNpefcTaBneHne pe3ynsraToB 8 UyBCTBUTENBHOCTL

(paspensl 7, 9)

9 lNpeumnsnoHHocTb (pasgen 10) 9 lNMpefcTaBneHune pesynsraTtos

10 lMNMpoTokon ucneiTaHui (pasgen 11) 10 MNpeun3noHHoCcTb
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OkoHYaHue mabnuupi [1B. 1

CTpyKTypa HacToswero cTaHgapTa

CTpyKTypa MexayHapoAHoro cTaHAapTa
1SO 23380:2013

MpunoxeHue A AnsTepHaTUBHbBIE CNOCOOLI MPUroTOB-
NeHns pacTBOPOB NpU pasnoXeHUn yrnen

11 MpoTokon ucnelTaHUi

Mpunoxexne JA Obwume TpebGoBaHus k obopyaoBa-
HUIO U peaKkTUBaM, MPUMEHSEMbIM NpU OMpeAeneHun
CMNeAoBbLIX 3fIeMEHTOB

MpunoxeHne A CxeMa aHanusa npu onpeaeneHnn MUKpo-
3neMeHToB

Mpunoxexue Ob CBefeHUA 0 COOTBETCTBUU CCbINOY-
HbIX MEXrocyfapCTBEHHbIX CTaHAapTOB MeXAyHapoa-
HbIM CTaHAapTaM, UCMOMb30BaHHbLIM B Ka4eCTBE CChINIoY-
HbIX B MPUMEHEHHOM MeXYHapOoAHOM cTaHfapTe

MpunoxeHune B AnsrepHaTuBHbIE CNOCOGBLI NONy4YeHNs pac-
TBOpa NpW aHanuse yrms

Mpunoxexue B ConocraBneHue CTpyKTypbl HacTo-
ALLEero cTaHjapTa cO CTPYKTYPOW NPUMEHEHHOro B HEM
MeXZAyHapogHOro cTaHfapTa

* OaHHblil pasgen (noapaspen) UCKIIOYEH, T. K. ero NnosioKeHWs pasmelleHbl B Apyrux pasgenax HacTosilero crtaH-

napra.

MpumeyvaHusa

1 ConocTaBneHWe CTPYKTYphl CTaHapToB NpUBeAieHO, HauYuHasA ¢ pasgena 3, T. K. npeablaywue pasgent (3a Ucknio-

YeHUeM NPesucroBUs) MAEHTUYUHDI.

2 Mocre 3arofoBKOB pa3saenos (Nogpasaenos) HacTosLWero cTaHaapTa B ckobkax NpuBeAeHs HoMepa aHanorUuHbLIX
UM paszenos (nogpasfenos, NYHKTOB) MeXAyHapOAHOMO cTaHaapTa.
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BuGnuorpadus

Yrone u Kokc. AHanus W UcnbiTaHusA. OnpegeneHue MUKPOINEMEHTOB. Yrorb U KOKC.
OnpepeneHue cogepxaHua 6opa metogom UCIM-ASC

(Coal and coke — Analysis and testing — Determination of trace elements — Coal and coke
— Determination of boron content — ICP-AES method)

Yronke u kokc. AHanu3 U UcnbiTaHusA. 3ona yrrei BoICOKOro paHra u 3ona kokca. Makpo- u
MUKpoanemMeHTbl. MeTog ¢ ncnonb3oBaHUeM cnraeneHns ¢ 6opatom U NNaMEHHOR aTOMHO-
abcopOLMOHHOI CNEKTPOMETPUN

(Coal and coke — Analysis and testing — Higher rank coal ash and coke ash — Major and
minor elements — Borate fusion/flame atomic absorption spectrometric method)

CB3itH [l. MukpoanemeHThl B yrne (Swaine D.J. Trace elements in Coal. Butterworths, London, 1990)

ACTM 16357

(ASTM D6357)

ACTM 16414

(ASTM D6414)

ACTM 16722

(ASTM D6722)

CTaHpapTHble MeToflbl OnpefeneHusl CriefloBLIX S1IeMEHTOB B YITIe, KOKCe W ocTaTkax oT
CXWraHusl yrmnsi ¢ MOMOLLbIO aTOMHO-3MWUCCUOHHOMO aHanusa C WHAYKTUBHO CBA3aHHOM
nna3Mol, Macc-CNeKTPOMETPUYECKOTO aHarnu3a ¢ WHAYKTUBHO CBSI3aHHOW nna3Mol u
aToOMHO-abcopOLMOHHOM CNEKTPOMETPUN C aToMu3aLueil B rpachMTOBOI nevu

(Test Methods for Determination of Trace Elements in Coal, Coke, & Combustion Residues
from Coal Utilization Processes by Inductively Coupled Plasma Atomic Emission, Inductive-
ly Coupled Plasma Mass, & Graphite Furnace Atomic Absorption Spectrometry)

CTaHpapTHbIl MeToZ, onpeAierneHuns obLLeil pTyTuU B yrmie U ocTaTkax OT CKUraHUs yms ¢ Uc-
NonbL3oBaHMeM 3KCTPaKLMW KUCTIOTOM UIIM MOKPOro OKUCIIEHUA W aToMHO-aGcopbUMoHHOro
aHanuaa c aroMu3saLueil XoNnoAHbIM NapoM

(Standard Test Method for Total Mercury in Coal and Coal Combustion Residues by Acid
Extraction or Wet Oxidation/Cold Vapor Atomic Absorption)

CTangapTHbIA MeTogd onpepeneHust obLuel pTyTu B yrie 1 ocTaTkax OT CKUraHus yrns ny-
TeM NpAMOro aHanusa nnaMeHun

(Standard Test Method for Total Mercury in Coal and Coal Combustion Residues by Direct
Combustion Analysis)

®apau n ap. AHanus yrrei v 3on yHoca Ha cofepxaHiie MUKPOSNEMEHTOB U NpUPOAHBLIX paguoHyknngos (Fardy
J.J, McOrist G.C. and Farrar Y.J. The analysis of coal and flyash for trace elements and natural radioactivity.
Proceedings Australian Coal Science Conference. Churchill, 3 to 5 December 1984, pp. 159 to 16)

CEN/TS 15297

Teepgble 6uoTonnuea. OnpegeneHne MUKPOSNIEMEHTOB
(Solid biofuels — Determination of minor elements)

BaHr Ix. n ap. PasnoxeHnue npo6 B MAKPOBOITHOBO Ne4 MU Beicokon Temneparype cMmeceto HNO5/H,0, ¢
Lensio onpefeneHnsa cnefoBelx anemMeHToB B yrnsax metofgamm NCM-03C n UCM-MC (Wang J., Nakazato T,
Sakanishi K., Yamada O., Tao H. and Saito I. Microwave digestion with HNO4/H,O, mixture at high tempera-
tures for determination of trace elements in coal by ICP-OES and ICP-MS. Analytica Chimica Acta, 514(1),
2004, pp. 115 to 124)
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