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MpeancnoBue

1 NMOArOTOBJ/IEH ®epepasibHbIM rOCYAapCTBEHHbIM YHUTapHbIM MpeanpuaTneM «Bcepoccuickunii
Hay4HO-MCcriefoBaTeIbCKUA MHCTUTYT CTaHA4apTmM3aunm matepmanioB n TexHonornii» (Pryrn «BHUN CMT») Ha
OCHOBE COGCTBEHHOTO NMepeBOAa Ha PYCCKUIA A3bIK aHIMTOA3bIYHON BEPCUN CTaHAapTa, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHuyeckum KOMUTETOM MO cTaHfapTtusaumn TK 179 «TBepaoe MuHepasibHOe TOM/INBO»

3 YTBEPXJEH W BBEAEH B OENCTBUWE MMpukasom degepasbHOrO areHTCTBA MO TEXHUYECKOMY
perynmpoBaHuio 1 MeTposiorum ot 14 ceHTs6psa 2018 r. No 606-cT

4 Hactoswuii cTaHgapT aBAsSeTCS MOANMULMPOBAaHHBLIM MO OTHOLLEHUIO K MeXAyHapoAHOMY CTaHaapTy
MCO 23380:2013 «Bblibop MeTo4OB onpeaesieHns MUKPO3/sieMeHTOB B yrie» (ISO 23380:2013 «Selection
of methods for the determination of trace elements in coal», MOD) nyteM M3MeHeHUs ero CTPyKTypbl A/
npuBefeHNsa B COOTBETCTBME C MpaBuiamu, ycTaHoBneHHbiMn B TOCT 1.5—2001 (nogpasgenbl 4.2 n 4.3);
nyTeM BK/IHOYEHUS AONOJTHUTENbBHbIX NOMTOXEHWIA, hpas. CNoB, CCbI/IOK A4 yyeTa NoTpebHOCTel HaLMoHaIbHOM
3KOHOMWKM UMM 0cobeHHOCTel HauMoHasIbHOW CcTaHA4apTu3aunn, BblAeIEHHbIX B TEKCTE KYPCUBOM.

Mpn 3TOM NOTPEBHOCTUN HaLMOHAIbHOM 3KOHOMUKWN /U 0COBGEHHOCTU HaLMOHa/IbHOW CTaHA4apTusaumnmn
yuTeHbl B fONOMHUTENIbHOM pasjesie 4 1 AONOSIHUTENBbHOM noapasfene 6.1. KoTopble BblAesieHbl NyTemM nx
3aK/I0YEHNA B paMKN U3 TOHKUX JIMHWIA, a MHAOPMaUns C 06 bACHEHNEM MPUYUH UX BK/IIOYEHUS MpuBedeHa
nocsie COOTBETCTBYIOWNX pasfgena 1 nogpasgena B Buae npumMmevaHuii.

MonoxeHns, AONOMHAOWME CcoAepXaHWe MPUMEHEHHOrO MeXAyHapoAHOro craHgapta Anasa ydeTa
NOTPe6GHOCTEN HaLMOHA/IbHbIX 3KOHOMUK W/MIM OCOBEHHOCTEe MeXrocyJapCTBEHHOW cTaHgapTusauuu,
npueegeHbl B AOMOAHUTENIbHOM npunoxeHun [OA. Bonee nogpo6Hoe 060CHOBaHME HEO6XOAMMOCTU
BKJ/TIOYEHUSA 3TOr0 NPUIOXEHUA NPUBEAEHO B CKOOKax MOC/e HaMeHOBaHWA JaHHOro NPUNOoXeHNS.

B HacTosieM cTaHpapTe An1s8 y[ob6cTBa Mosib3oBaTesieil MOMOXeHWs pasgena 4 MpUYMeHEeHHOro
MeXAyHapoaHOro ctaHaapTa odhopmMieHbl B BUge t1abnuubl 1.

MexayHapoaHblii ctaHgapT MCO 23380:2013 pa3paboTaH TexHu4Yecknum kommtetom ISO/TC 27 «TBep-
Able MUHepasibHble ToN/IMBa», nogkommTeTom SC 5 «MeToAbl aHansa».

HanmeHoBaHvWe HacToAWwero craHgapTa W3MEHEeHO OTHOCUTE/IbHO HaMMeHOBaHUSA yKa3aHHOro
MeXAyHapoaHOro ctaHgapTta An1a npusBegeHuns B cootBetctBmne ¢ FOCT P 1.5—2012 (nyHKT 3.5).

CBefleHns1 O COOTBETCTBMM CCbUIOYHbIX HaUMOHa/IbHbIX CTaHA4apTOB MeXAyHapoAHbIM cTaHAapTam,
MCMNO/Ib30BaHHbIM B KayeCTBE CCbIIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHAapTe, nNpuBedeHbl B
[ONOJSIHUTENIbHOM Mpunoxenun Ab.

ConocTaB/ieHMe CTPYKTypbl HacToOslWero craHgapTa CO CTPYyKTypoii MNPUMEHEHHOTO B  HEeM
MeXayHapoAHOro ctaHgapTa npueefeHo B AOMNO/THUTENTbHOM NnpusioxeHun B

5 B3AMEH IOCT P 54239—2010 (MCO 23380:2008)
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MpaBnna npMMeHeHNs HacTOoALWEro cTaHgapTa yCTaHOB/EHbl B CTaTbe 26 PefepasibHOro 3akoHa
0T 29 noHA 2015 1. A+ 162-d3 «O cTaHfapTM3auumn B Poccuiickoii ®epepaymmn». MIHhopmauus 06 nsmeHe-
HUAX K HACTOALLLEMY CTaHfap Ty NybmkyeTCs B eXerofgHoM (Mo COCTOsAHMI0 Ha 1siHBaps TeKyLero roga)
WHCOpPMaLMOHHOM yKa3aTene «HauvoHaslbHble CTaHA4apThi», a ohuumnancHblli TEKCT WU3MEHeHWld 1 no-
npaBoK— B eXXeMeCAYHOM ykasaTene «HauunoHabHble cCTaHgapThl». B ciyvae nepecMmoTpa (3ameHbl) Uin
OTMeHbl HaCTOALLLEro CTaHAapTa CooTBeTCTBYLWee yBefom/eHne bygeT onybankosaHo B 6avkariluem
BbINYCKE €XEeMeCAYHOro MHpopMaLUmnoHHOro ykasaTensa «HaunoHanbHble cTaHgapThl». COOTBETCTBYHO-
Lwas nHdopmaumsa, ysegomaeHre n TeKcTbl pasmeLLalnTca Takke B MHhopmaLnoHHOi cucTeme obLero
nonb30BaHMsA — Ha orunanbLHOM caliTe deflepanbHOro areHTCTBa N0 TEeXHUYECKOMY PerynimpoBaHuio n
MeTponorun B ceTu IHTepHeT (Www.gost.ru)

© 1SO. 2013— Bce npaBa coxpaHstTcsa
© CtampapTtumcopm, ochopmaeHue. 2018

HacTosawuii ctaHAapT He MOXeT 6bITb YACTUYHO WU MOMTHOCTLIO BOCMPOU3BEEH, TUPAXMPOBaH U pac-
npocTpaHeH B kayecTBe ouLManIbHOro nsgaHns 6e3 paspelleHns defepasibHOro areHTCTBa Mo TEXHUYECKO-
My PEerysiMpoBaHuio U MeTPOJIorimn
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BeepeHue

KOMMiekcHoe WCMosib30BaHve TBEPAbIX TOPHoUMX UCKOMAaeMblX, paspaboTka 3KOMOMMUECKU HYUCTbIX U
9KOHOMMYECKMN BbIrOAHBIX MPOLLECCOB YTUIN3aLMMN 0TXOA0B A06bIUMN 1 NepepaboTKu TOMNUB U pelleHmne 3ajad,
CBSI3aHHbIX C OXPaHOI OKpyXalleli cpeabl, caenany Heo6Xo4UMbIM CO34aHNe METOAOB KOJIMYECTBEHHOIO
onpegeneHns MUKPO3/IEMEHTOB, COAEPXaLLMXCS B TBEPAbIX TOM/IMBAX.

B HacToslulee Bpemsi LUMPOKOe pacnpocTpaHeHue Noyuniv MHCTpPYMeHTa/lbHble MEeToAbl onpeaeneHms
MMVKPO3/IEMEHTOB, MHOTE U3 KOTOPbIX CTaHAAPTU30BaHbl Y FapPMOHM3VPOBaHbl C TPe60BaHUSIMU MeXAayHa-
POAHBbIX CTaHAAPTOB. [JaHHble CTaHAapTHbIe METOAbI AOCTYMHbI, OCHOBAHbI HA HAAEXHbIX 1 XOPOLLIO BOCMPOU3-
BOAUMbIX NpoLeaypax, ¢ UX NoMOLLbH MOXHO MOY4YUTb TOYHbIE Pe3y/IbTaTbl ONPeAesieHNss MUKPO3/IEMEHTOB.

Lienblo HacTosILEro ctaHAapTa sIBASIETCS OKasaHWe NoMolwy B BbIGOpe MeTOAOB, MOAXOAAWMX AN
onpegeneHns CoaepXaHusi MUKPO3/IEMEHTOB B TBEPAbLIX FOPHOUNX UCKOMAEMbIX.



FOCT P 54239—2018
(UCO 23380:2013)

HAUMWOHANBbHBIMN CTAHALAPT POCCUMCKOW SGEJEPALMUMN

TONMMBO TBEPAOE MWHEPAJ/IbBHOE

Bbl60p MeToaA0B onpegesieHNa MUKPO3/1IEMEHTOB

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

fNata sBegeHna — 2019— 04— 01

1 O6nacTb NpUMeHeHUs

HacTosiwmii ctaHgapT pacnpocTpaHAeTCsa Ha KaMeHHble U Oypble Yrav, NNFHUTbI. aHTpauynThl,
roptoume cnaHubl, TOpd. KOKC, 6pvkeTbl, TBepAble NPOAYKTbl U O0TX0oAbl oboraiweHus n nepepaboTkn
Tonnve (ganee — TBepAoe MyHepasbHOe TOMIMBO) M ycTaHaBnMBaeT oblme NpescTaBieHns o BbliGope
MeTOZ0B OnpeAesieHNst MUKPO3/IEMEHTOB B TBEPAOM MVHEpasibHOM Tonsmee. K MUKPO3/eMeHTaM, BaXHbIM C
TOUKM 3pEHNS 3alNThl OKpYyXatoLleli cpefbl, OTHOCAT CypbMy, MbIlWbsK, 6epuinnii, 6op. KagMuin, Xs10p, XpPoMm,
KOGa/IbT, Meflb. PTOP, CBMHeL, MapraHewy, pTyTb, MONNGAEH, HUKENb, CENEH, TA/IINIA, BaHaAMiA U LMHK, a Takke
pafnoakTVBHbIE MUKPO3/IEMEHTbI TOPUi 1 ypaH.

B HacTosduemM CtaHgapTe He npuBefeHO onnucaHune npoueayp onpegeneHnsa otaes/ibHbIX MUKPO3JIEMEH-

TOB.

NMpumeuvyaHune — Mog MMKPO3aEMEHTaMV NOHUMAIOT 3/1IEMEHTbI, MaccoBas [0/1 KOTOPbIX B CyXOM TBep-
[OM MUHepasibHOM TOMAuBe cocTaBnsaeT, Kak npaBuno, He 6onee 0.1 % (1000 ppT'K CUHOHUMBI TEPMUHA «KMUKPO-
3/1IEMEHTbI» — «MaJible 3/IeMEH T bI». «C/1e40Bble 3/IEMEHT bI».

2 HopmaTuBHbIE CCbINKN

B HacTosiLeM cTaHAapTe UCMo/b30BaHbl HOPMaTMBHbIE CCbIIKM Ha CrleAytoline cTaHAapThbl:

FOCT8.010NocyaapcTBeHHasA cucTema obecneyeHns eauHC T Ba U3MePeHnii. MeTo4uKW BbINOMTHEHUS
n3mepeHnii. OCHOBHbIE NMOMOXEHNS

FOCT 8.315 locymapcTBeHHass cucTema obecnevyeHuss efuHCTBa u3MepeHuit. CTaHaapTHble
o6pasLibl cocTasa ¥ CBOVWCTB BellecTB 1 maTepuanos. OCHOBHbIE NOMOXEHNSA

FOCT 1770 (MCO 1042—83. NCO 4788—80) Nocyna MepHasi nabopaTopHas CTeKnsaHHas. LiunmHapsl,
MEH3YPKM, KOs6bl, NPO6UPKK. OBLLME TEeXHUYECKNE YCNOBUSA

FOCT 6563 V3genuns TexHuyeckme 13 6naropofHbix MeTas/10B 1 CNIaBoB. TexHWYeckne ycrosums

FOCT 6709 Bopga gucTunnnposaHHas. TexHU4eckune ycrioBus

FOCT 9147 MNMocypa n ob6opynosaHune nabopaTopHble dapdopoBble. TeXHUYECK/E YCI0BUS

FOCT 9326 (NCO 587—97) Tonnueo TBepAoe MMHepanbHoe. MeT oAbl onpeAeneHns xaopa

FOCT 10478 (MCO 601—81. NCO 2590—73) Tonnmeo TBephoe. MeToAbl onpefeneHns Mblllbsaka

FOCT 10742 Yrnu 6ypble, KaMeHHble, aHTpaLuT, ropioyme cnaHubl U yrofbHble 6pukeTbl. MeTogbl
oT6opa 1 NoAroToBKM NPo6 AN nabopaTOopHbIX UCNbITaHWUiA

FOCT 11303 Topth 1 npoAyKTbl ero nepepaboTkn. MeToh NpUroTOBNEHNSA aHAIM T UYECKUX NPO6

FOCT 11305 Toph 1 NnpoAyKTbl ero nepepaboTkn. MeToabl onpegeneHms snaru

1> EaguHnua namepeHus ppm - «parts per milion» (4acteii Ha MunnmoH). 1 ppm = 1 v/ = 1 mr/kr = 1 mkr/r = 10"4 %.

N3paHne opuynanbHoe
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FOCT 13867 MpoayKTbl Xumuyeckme. O603HaYeHNe YNCTOTbI

FOCT 17070 Yrnn. TepMuHbl 1 onpegeneHns

FOCT 19908 Twurnu, yaww, cTakaHbl, KO/nbbl, BOPOHKWA, MPOOUPKMA M HAKOHEYHMKU U3 NPO3PadvHoOro
KBapueBoro crekna. ObLwue TexHNYeckne ycnosus

FOCT 23083 KOKC KaMEHHOYrO/IbHbIA, MEKOBbI/ U TepMoaHTpaunT. MeToabl 0T60pa 1 NOAr0OTOBKM
npo6 ANns UcnblTaHui

FOCT 25336 lMocypa n ob6opynoBaHne nabopaTopHble CTEeK/sHHbIE. Tunbl, OCHOBHbIE NapaMeTpbl 1
pasmepbl

FOCT 27313 TonnuBo TBepAoe MuHepasnbHoe. O6o3HauyeHve nokasaTeneil kadyecTBa U POPMy/ibl
nepecyeTa pe3ynbTaTOB aHa/M3a Ha pas/ivyHble COCTOAHNA TOonmBsa

FOCT 27589 (MCO 687— 74) Kokc. MeTopf onpefeneHns Bnaru B aHannTu4eckoii npobe

FOCT 32980 (ISO 15237:2003) TonnvBo TBepAoe MuHepanbHoe. OnpefeneHne cogepxaHus obuyei
pTYyTMH

FOCT 32981 (ISO 15238:2003) TonnmBoO TBepAoe MUHepanbHoe. OnpefenexHve cogepxaHus obwero
Kagmus

FOCT 32982 (ISO 11724:2004) Tonnueo TBepaoe MuHepasbHoe. OnpejeneHue cofepxaHusa obero
hTopa

FOCT 33501 Tonnueo TBepAoe MuHepanbHoe. OnpefesnieHre cogepxaHus obero oropa cxuraHvem
B Ka/opume T puyeckoii 6oM6e ¢ nocneayoLwum onpegeneHnemM B pac TBOPE C NOMOLL b0 MOH-CB/IBKTUBHOTO
3nekTpoja

FOCT 33502 Tonnmeo TBepAoe MuHepanbHoe. OnpeaeneHne cogepxaHus obLero xjopa cxuraHmem
B Ka/opumeTpuyeckoli 6oM6e ¢ nocneayoLmMm onpejesneHnemM B pac TBOPE C NOMOLL b0 MOH-CB/IBKTUBHOTO
3flekTpoja

FOCT 33503 (ISO 11722.2013. ISO 5068-2:2007) TonnueBo TBepAoe MuHepasnbHoe. MeTogbl
onpegeneHns Biaru B aHannmTuyeckoli npobe

FOCT 33654 ¥Yrnu 6ypble, KameHHble U aHTpaunT. O6Lue TpeboBaHNs K MeTofaM aHanm3a

FOCT P NCO 5725-1 To4YHOCTb (NPaBUIbHOCTb U NPELN3NOHHOCTL) METOA0B U Pe3y/IbTaTOB U3MEPEHUIA.
YacTb 1. OCHOBHbIE MOJIOXEHUA U onpefeneHns

FOCT P NCO 5725-2 To4HOCTb (NpaBUIbHOCTb U MPELN3MOHHOCTb) METOA0B U pe3yibTaToB U3MEPEHUIA.
YacTb 2. OCHOBHOIi MeTOA, onpefesieHNs MOBTOPSEMOCTM U BOCMPOM3BOAMMOCTY CTaHJAapTHOro mMeToga us-
MepeHui

FOCT P NCO 5725-3 To4HOCTb (NpaBUIbHOCTb U MPELN3MOHHOCTb) METOA0B U pe3yibTaToB U3MEPEHUIA.
YacTb 3. MpomMexyTouHble nokasaTesiv NpeLn3MoHHOCTN CTaHAapPTHOrO MeTofa U3MepeH Wit

FOCT P CO 5725-4 TOYHOCTb (MPaBUIbHOCTb 1 MPELU3NOHHOCTbL) METOA0B U Pe3yIbTaTOB N3MePEHWIA.
YacTb 4. OCHOBHble MeToAbl onpeAesieHNs NpaBUIbHOCTA CTaHAAPTHOro MeToAa nsMepeHui

FOCT P NCO 5725-5 ToYHOCTb (NPaBUIbHOCTb U NPELMN3NOHHOCTL) METOA0B U Pe3y/1bTaTOB U3MEPEHUIA.
YacTb 5. AsibTepHaTUBHbIE METOAbI ONpeAesieHns NpPeUn3voHHOCTM CTaHAapTHOro MeToda nsmepeHui

FOCT P NCO 5725-6 TOYHOCTb (NpaBUIbHOCTb U MPELN3MOHHOCTb) METOA0B U pe3yibTaToB U3MEPEHUIA.
YacTb 6. icnonb3oBaHve 3Ha4eHWit TOYHOCTM Ha NpakTuke

FOCT P 54242 (NCO 11723:2004) TonnvueO TBepfoe MuHepasbHoe. OnpefjeneHve coAepXaHus
06LLEero MbllbsAKa U ceneHa

NMpuuedvyaHnue — lMpu NONL30BAHUM HACTOAWMM CTaHAAPTOM Lieflecoo6pa3Ho NPOBEPUTL AeliCTBUE CCbII0Y-
HbIX CTAHAAPTOB B MH(POPMALMOHHOW cMCTEME O6LLEr0 No/b30BaHUsA — Ha oduuManbHOM caiiTe ®efepasbHOro areHT-
CTBa M0 TEXHWYECKOMY PEry/ivpoBaHunio U METPO/IOrMN B CeTU MHTEPHET MK N0 eXerogHoMy MH(POPMaLMOHHOMY yKa3a-
Ten «HauuoHanbHble cTaHAapThl», KOTOPbIA ONy6GAMKOBaH MO COCTOSIHWIO Ha 1 SHBaps TeKyllero roga, U no Bbinyckam
€XeMeCsiHHOro MHHOPMAaLMOHHOTO yKa3aTens «HaunoHasibHble CTaHAaPTbI» 3a Tekywnii rog. ECim 3aMeHeH CCbIIOYHbIiN
cTaHfAapT, Ha KOTOpPbI AaHa HeaaTUpPOBaHHAsA CCblIKa, TO PEKOMEHAYETCS UCMO/b30BaTh AEMCTBYIOLLYI0 BEPCUIO 3TOrO
AOKYMeHTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHWIA. EC/IM 3aMeHeH CCbITOYHbIA CTaHAAPT, Ha KOTOPbI
AaHa AaTUpoBaHHas CCbINKa, TO PEKOMeHYyeTCsi UCMO/b30BaTh BEPCUIO 3TOFO CTaHAApTa € yKasaHHbIM Bbllle rOA0M yT-
BepxXaeHusi (MpuHsaTKs). ECM nocne yTBepX/AeHNs HACTOsIWLEero cTaHAaapTa B CCbIIOYHbIN CTaHAapT, Ha KOTOPbIA gaHa
AaTUpOBaHHasA CCblfIKa, BHECEHO U3MEHEHMWe, 3aTparmBatollee NooXeHne, Ha KOTOpoe AaHa CCblka, TO 3TO MOJIOXKeHne
pekoMeHAyeTCsl NPUMEHSATL 6e3 yueTa AaHHOro M3MeHeHusl. ECNM CCbIOYHBIN CTaHA4apT OTMeHeH 6e3 3aMeHbl, ro noso-
XEHUNe. B KOTOPOM AaHa CCbi/slka Ha Hero, peKoMeHAyeTCsi MPUMEHATb B HacTW, He 3aTparmBatoLleit 3ry ccbiiky.
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B HacTosiwem ctaHgapTe npumeHeHbl TepmuHbl no TOCT 17070, a Takke 0603HayYeHUA nokasartene n

nHaekcoB K HUM no TOCT 27313.

B Tabnvue 1 npuBefeHbl MOMHblE HAMMEHOBAHUS UHCTPYMEHTa/IbHbIX MeTOA0B, NMPUMEHSIEMbIX A5
onpefeneHns MUKPO3/IEMEHTOB B TBepAbIX TOM/IMBAaX, M UX COKpalieHus (a66peBuaTypbl) HA PYCCKOM U

aHTIMACKOM A3bIKax.

Ta6nuuya 1 — ToNHbIe N cOKpalweHHble HAMMEHOBAHUA MeTOA0B aHanmsa
Ab66pesunatypa HanmeHoBaHne meToga
Ha aHrMicKom Ha pycocoM o
Ha aHrIMACKOM Ai3blke Ha PYCCKOM f3bIKe
A3bIKe A3bIke
AAS AAC atomic absorption spectrometry ATOMHO-a6CcoOp6LUMOHHAas CNeKTpoMeTpus
AFS ADC atomic fluorescence spectrometry ATOMHO-(h1lyopecueHTHas
cnekTpomeTpus
CV-AAS AAC-XN cold-vapour atomic absorption spec- ATOMHO-a6CcOp6LMOHHAs CNEKTPOMETPUS
trometry c atomuaaumeli MeTo40M XON04HOrO
napa
GF-AAS AAC-TM graphite-furnace atomic absorption ATOMHO-ab6CcopOLMOHHAsA CNeKTPOMeTpUS
(AAC-3TA) spectrometry c atomuaaumeli a rpaddMTOBON Neun
(c aneKTpOTEPMUYECKO aTOMMIaLmeid)
HG-AAS AAC-TT hydride generation atomic absorption AToMHO-a6cop6LUMOHHaA cnekTpomMeTpus
spectrometry c rugpugHolireHepauymei
IC nx ion chromatography VoHHaa xpomaTorpadus
ICP-AES MCn-AacC inductively coupled plasma atomic ATOMHO-3MWUCCUOHHAsA CNeKTpoMeTpus
emission spectrometry C MHAYKTUBHO CBSi3aHHOW nia3moii
ICP-OES ncn-oac inductively coupled plasma optical OnTuyeckas aMUCCUOHHAsA
emission spectrometry CNeKTPOMeTpUA C NHAYKTUBHO
CBAI3aHHOI Nna3moi
ICP-MS ncn-mc inductively coupled plasma mass Macc-cnekTpoMeTpus ¢ UHAYKTUBHO
spectrometry cBSA3aHHOW Nnasmoim
INAA VMHAA instrumental neutron activation VHCTpYyMeHTaNbHbI HENTPOHHO-
analysis aKTUBaLMOHHbIW aHanus
ISE nca ion selective electrode VIOH-CeneKTUBHbIN 3N1eKTposa
XRF PDA X-ray fluorescence spectrometry PeHTreHo-dpyopecueHTHass cnekTpome-

Tpus

4 CywHOCTb METOAOB

CylWHOCTb METOAOB OnpefesieHNss MUKPO3NIEMEHTOB B TBepAbIX TOMAMBax 3akiwvaeTcs nvbo B
U3MEpEeHUn UX KOIMYECTBEHHOIO COAEPXaHWSA B WUCXOAHOM TOM/AMBE WHCTPYMEHTas/lbHbIMU MeTogamun
(MHAA. P®A). nnb0o B pa3noxeHnn Npobbl TONSIMBa NyTEM 030/1€HUSA. BbICOKOTEMMEPaTYPHOro HarpeBa wuim
nepesoja B pacTBOP C MNnocnefylowmm onpeaesieHNeM cogepXxaHnsa MUKPO3SIEMEHTOB B MPoAyKTax passo-
XeHVA NoAXoAAWNUMN XMMUYECKUMN, (DU3UKO-XUMUYECKUMWN NN UHCTPYMEHTa/IbHLIMU METOAaMU.

Bbi6op meToAa onpeaeneHns MUKPO3IEMEHTOB WK crocoba passioXeHnsa nNpobbl 3aBUCUT OT DOPMbI
HaXOXAEeHUs MUKPO3/IEMEHTOB B TOMNJ/IMBE, UX CBOWCTB N OXUAAEMOro CoAepXaHusa B npobe.

Mpu onpegeneHnM MUKPOI/IEMEHTOB, He 00pasylowmnx AeTyuynx COeAVHEHWNr nNpu TemnepaType
500 eC (Hanpumep, 6epunnnii, xpom, kobasnbT, Meb, MapraHey, HUKesb), aHasIM3, Kak NpPaBu/I0, NPOBOAAT
13 30/Mbl TONMBA. Mpo6bI ToNAMBa 0307510T Npy Temnepartype (500 + 10) °C, nocne yero nepeBogAT MUKPO-
3/1eMeHTbl B pacTBOp NyTemM 06pabOoTKM 30/1bl CMECbIO KUCAOT UM CNaBAeHNsA 30/bl CO CMecbio 60paToB U
pacTBOpeHuNs nnasa B KMC/OTax.
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Mpu onpegeneHn MUKPO3I/IEMEHTOB, COEAVMHEHUsT KOTOPbIX MOTyT Y/eTyuMBaTbCA B YC/IOBUAX
030/51eHNs (Hanpumep, 6o0p. xaop, Top, PTYTb W CcefeH), aHann3 npoBoAsaT 6e3 030/ieHua TonauBea.
PasnoxeHne HaBeCK/ TBepAOro Ton/MBa NPoOBOAAT CeKaHMEM CO CMEChIO JLiKa. CKUraHnem B Kanopume-
Tpuyeckoii 6ombe, 06pabOTKOM CMECHIO KOHLLEHTPUPOBAHHbIX KUC/IOT WK NyTeM NUPOrvapoamnsa.

MpuuevaHne — [ONONHUTENbHbIE NONOXEHNA BBEAEHbI A5 NPUBEAEHNSI CTPYKTYPbl HACTOSILLEro ctaHgapTa
B COOTBETCTBUE C NpaBuaamu, yctaHoBneHHbiMn B FTOCT 1.5—2001 (nogpasgen 3.1).

Ha pucyHke 1 npuBefeHa cxema UCNbITaHUA TBEPAbIX TOMAVB Mpu onpeaeneHnn MMKPO3/IEMEHTOB.

MpumeuyaHne — KpaTkuit 0630p cnoco60B pasnoxeHusi NPpo6 TBEPAOro TOMAVBA C Lie/ibio ONpeAeeHunsi B HUX
coAepXaHusi MUKPO3/IEMEHTOB MPUBEAEH B MPUIOXKEHUN A.

a) Ecnu gns aHanmsa 1cnosb3ayoT OroIeEHHY0 NPo6y, 30/1bHOCTbL NPO6bLI ONpeAeNnsioT 418 AaibHelwero

nepecyeTa pesy/ibTaToB Ha TOM/IMBO.
5> PacTBop, nosyyaemblii NyTem BbllenaunBaHnsa crnaasa ¢ 60paTtom, MOXeT 6biTb Takke UCMoNb30BaH
AN onpeaeneHns afieMeHTa metogom VMICM-MC, ecnv npyaTom o6ecnedeHa Heo6Xoanmas 4yBCTBUTENIbHOCTb.
C) O603HAYEHHbIA Ha CXeMe MYHKTUPHOW fiHWel Ccnoco6 MoslyyeHus aHasn3Mpyemoro pacTtBopa
nyteM 06paBoTKM TOMAMBA CMECbH KWUC/IOT SIBNSIETCH a/lbTepHATMBHLIM PACTBOPEHWIO B CMECU KWUC/IOT
npeaBapuTesibHO 030/1EHHOM NPO6bI.

PrcyHok 1 — Cxema ucnbITaHWs TBEPAbIX TONANB NPK onpefeneHNn MUKPO3/1IeMEeHTOB
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5 Tpe6GoBaHMWs K YyBCTBUTE/IBHOCTM M TOUHOCTU METOLOB OnpeneneHuns
MUKPO3/IEMEHTOB

Mpun BbIGOPe MeToAa OnpeAeneHNss MUKPO3/1EMEHTOB c/iefyeT 06paTuTb BHUMaHWe Ha TO, YTO YyBCTBU-
TeNbHOCTb (Npeaesn O6HapyXeHus) MeTofa AO/hKHA ObITb AOCTATOYHOW A1 onpeAefieHUs KOHLLeHTpauui
3TUX 3/IEMEHTOB B TBEPAbIX TONNBAX, a MPeLN3NOHHOCTb MeTOAA A0/HKHA YA0BNETBOPATL COOTBETCTBYOLLNM
Tpe6oBaHUAM. TUMNMYHbIE AMana3oHbl KOHLEHTpauuii MWKPO3/IeMEHTOB B TOBapHbIX Yrasax, Tpebyemble
npesensl o6HapyXeHuUs U TpeGyemasl MPELU3NOHHOCTb CMEKTPasibHbIX METOAOB aHanv3a nprBefeHbl B
Tabnuue 2.

MpaBWABHOCTL Pe3yNbTaToB W3MepPeHWi, MOJyYeHHbIX MeToAamu, BblOpaHHbIMU AN  onpejene-
HUSI MUKPO3/1EMEHTOB, OLEHUBAOT NPeAnoYTUTE/IbHO NMYTEM WCMNO/Ib30BaHUSI CTaHOAPTHbIX o6pasuoB (CO)
YTBEPXAEHHOTO TUMa, a TakKXe CPaBHEHMEM C pe3y/fibTaTamu, NoslyYeHHbIMU C MOMOLLbI pedepeHTHbIX
MeToauK (cm. JIA. 7npunoxeHns 1A) B cootseTcTBUM € Tpe6osaHmsamn FTOCT P NCO 5725-1 — TOCTP NCO
5725-6 n TOCT 33654.

CO TonnnBa WNPOKO pacnpocTpaHeHbl N NPUMEHSIIOTCS A5 KOHTPOS BO3MOXHbBIX NOTepb onpeaens-
eMOro a/lIeMeHTa B X0e UCMbITaHUsA, a TakKxe rnpu nposefeHnn oTaenbHbIX npouedyp. CO 306l TON/IMBa UC-
NoNb3yHT AJ151 KOHTPO/ISA B TeX MeToAax, B KOTOPbIX 030/1eHMEe Npobbl sIBAISIETCA COCTABHOWM YacTblo METOANKM
onpegeneHns.

AHann3 CO cnegyeT NpoBOAUTL OAHOBPEMEHHO C KaxAol napTuer Nnpo6, n pesynbTaT 3TOr0 aHanIn3a, a
TakXe aTTecToBaHHOe 3HaYeHue cofepXaHus onpesensieMoro afieMeHTa, ykasaHHoe B oKyMeHTaumn Ha CO,
Heo6X0ANMO NPUBOAUTL B MPOTOKO/IE UCMbITAHWIA.

Ta6nuuya 2 — /[vana3oHbl KOHLUEHTPALWMIA MUKPO3/IEMEHTOB B TOBapHbIX Y TAX, TpeGyeMble npeaesbl
06HapYXXeHVs ¥ NPELM3NOHHOCTb METOA0B aHam3a

SnemenT AuanasoH KoHYeHTpaLAY a], wiler Tpebyemsblii npeaen Tpebyemasa Nnpeyn3noHHOCTb C\
obHapyxeHus, mr/kt 0L K rta b>

As O10.50025.0 0.1 01

B Ot 5 g0 400 5 5

Be OT10.1 go 20 0.1 0.1
Cd Ot 0.05 #o 0.090 0.01 0.005
cl OT< 0.01 % 00 0.2% 0.01 % 0.01 %
Co OT10.50030 1 1
Cr OT10.5 o 60 1 1
Ccu OT10.5 g0 50 1 1

F Ot 20 go 500 50 10
Hg 0710.01 go 1.0 0.01 0.005
Mn Ot 5 go 300 1 1
Mo Ot0,1 go 10 1 0.1
Ni Ot 0.5 go 50 1 1
Pb Ot 21080 1 1
Sb Ot10.1 go 10 0.1 0.1
Se OT10.2 80 10 0.1 0.1
Th OT10.5 00 10 0.1 0.1
TI OT10,1 oo 10 0.1 0.1

u OT0.5 00 10 0.1 01
\% Ot 2 go 100 1 1
Zn Ot 5 go 300 1 1

al laHHble no CBaliHy (3).
b) 3a UCK/TIOUEHVEM TeX Crly4aeB, B KOTOPbIX yKa3aHa eAvH1La n3mepeHust — % a6ce.
c>Kak ykasaHa wim 10 % OTH. (B 3aBVCVMOCTM OT TOrO, Kakasi Be/In4nHa 6orblue).
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6 MpuroTtoBaeHne Npobb

6.1 MpuroToBaeHne Npo6bl TBEPAOro TONAMBaA A1 ONpeAeNeHNa MUKPO31IeMEH T 0B

Mpoba TBepAOro MMHepasibHOro TONAnBa A5 onpefeneHns MUKPO3/IeMeHTOB npeacTaBiseT coboli
aHanMTUYeckyto Npody, M3MesibYEHHYIO A0 -212 MKM. npuroToBneHHyto no FOCT 10742. TOCT 23083 nnn
FOCT 11303. jonyckaeTCA NCNOMb30BaTh aHaNNTUYeCcKyto Npoby, n3aMesnibyeHHyto 4o -200 MKM.

Mpoba go/mkHa HaxoAMTbCS B BO3AYLIHO-CYXOM COCTOSIHUW, ANS1 Yero ee pack/afblBaloT TOHKUM
C/NoeM U1 BblAEPXMBAOT Ha BO3Ayxe MpU KOMHATHOW TemnepaTtype B TeYeHVWEe MWHMMAaJIbHOrO BPEMEHMU,
Heo6XxoAMMOro AN AOCTUXKEHUS paBHOBECUS MeXJY B/IaXHOCTbIO NPO6bl U BAKHOCTLIO OKPYXatoLLEero
BO3ayXxa.

OHOBPEMEHHO CO B3ATNEM HaBECKM TOMIMBa A1 onpeAesieHNs MUKPO3/1eMEHTOB OTOUPalOT HaBeCKU
0151 onpefeneHns cogepxaHusa aHanutudeckoii narnm no FOCT 33503. TOCT 27589 wnn TOCT 11305 gnsa
nepecyeta pe3y/ibTaToOB Ha ApYyrme COCTOSAHUS TON/IMBA, OT/INYHbIE OT BO3A4YLLIHO-CYXOro.

MpumeuvaHune — [loNONHUTENbHBIN NoApasaen BBeAeH ANA yyeTa TpeboBaHuli kK Npobe ANA aHanusa.

6.2 NMpurotoBsieHne NpPo6bI 30/bl A1 ONpeAesieHNss MUKPO3ITEMEHTOB

Mpoueaypa o030/1eHNa Npo6 Npu Temnepatype (500 + 10) °C aHasiorMyHa Npoueaype, U3/I0KEHHOW B
FOCT 32981. Mpobbl 0301510T B /TaGOPaTOPHON MyhesibHOM Neyun ¢ eCTeCTBEHHOW BEHTUASAUMEN, NCNONb3YA
MM u3 dapdopa, NaatvHbl UM NPO3PaYHOro KBapLeBOro cTtekna Uam NOTKN N3 OrHeYNnopHOW KepaMuKu,
NoAroToB/IEHHbIE B COOTBETCTBUU C NpusioxeHnem JA. ToswmHa Cnos Tonamea B TUMMe (JIOTKE) He A0/KHA
npesbiwaTb 0,15 r/cM2. B3BelleHHble TUMN (JIOTKW) C HaBecKaMy NoMeLLaloT B XONOA4HY0 MydesibHYIO nevb.
[Meub NOCTENEHHO HarpeBalOT C TAKOW CKOPOCTbIO, YTO6bLI Yepe3 1 4y TemnepaTypa neun gocturna 300 °C, a
yepes 24 — (500 * 10) °C. BblgepxmBaroT NPody Npu 3Tol TeMnepaType 40 MOSIHOTO OKUC/IEHUS Yrepoaco-
Aepxalero marepuana, Ho He 6onee 18 4. [1/19 YCKOpeHUsl npoLiecca 030/1eHNs A0MYyCKaeTCsa nepuoamyeckm
(oouH pa3 B yac) OCTOPOXHO nepemMelnBaTb NPoby, He Aonyckas Mpu 3TOM MeXaHUYecKUx noTepb Mpobbl.
Mocne oxnaxaeHNs 1 B3BelMBaHUA 3071y TLLATE/IbHO pacTupatoT B araTOBOW CTyrKe.

B3BewwmBaHue Turnen (IOTKOB) C UCXOAHbLIM TOMJIMBOM U 30/1bHbIM OCTaTKOM NPOBOAAT C Lie/1b0 BbIUNC-
NeHns 301bHOCTN B YC/IOBUAX NPOBeAeHUsa UCNbITaHUA. MNonyyeHHOe 3HayeHne 30/1bHOCTU MCMNONb3YIOT AN
nepecyeTa pe3y/ibTATOB ONpeAeNeHna MUKPO3/IEMEHTOB B 30/1€ HAa NCXOAHOE TBEpAOe TOM/IMBO.

7 O630p MeTOLOB onpefesnieHUs MUKPO3/IEMEHTOB

7.1 MblWbAK N ceneH

MbILWbSK 1 CeNeH onpeaenstoT B BUAe VX BOAOPOAHbIX COEANHEHWIT METOAOM aTOMHO-ab6Ccop6LMOHHO
WN aTOMHO-(P/TyOPEeCLEHTHO CMeKTPOMeTpun ¢ reHepaumein rugpngos (AAC-IT. A®C-IT). HaBecky Tonninea
cnekarwT cO cMecbio 3uwka npu TemnepaTtype 800 'C. a 3arem ob6bpabaTbiBalOT COMAHON KMCMOTOW. MeTop,
onpeeneHnsi MbllbsiKa U cenieHa B TBepAblX Tonneax pernameHtuposaH B FOCT P 54242.

B 3o0ne TonnMBa cesieH OTCYTCTBYeT, Tak kak TepsieTCA B 3HauYuUTeNIbHOM CTeNneHW WM MNOSIHOCTbIO
npu Temnepatype gaxe Hwxke, yem 500 °C. MbIWbAK MOXeT 6bITb OnpeAeneH B 30/1e TBEPAOro TONAMBA,
noslyydeHHoW B nabopatopun npu Temnepatype He Bbiwe 500 °C, N0 HOPMATMBHOMY AOKYMEHTY*. 11151 onpe-
AeneHns Mblllibsika B 30/1e TOM/MBa MOXeT ObITb pekoMeHAOBaHa MeTOAMKa, BK/o4alolwas pacTBOpeHue
30Nbl MyTEM Cr/aB/ieHUsl CO CMecCblo MeTabopaTa/TeTpabopaTa NUTUS WAW MyTeM Pas3/ioXeHUss CMecCbio
KNCNOT (a30THOM, CONSAAHON 1 (HTOPUCTOBOAOPOAHOW). B pacTBope onpefenstoT MblWbAK B BUAe BOJOPOAHOIO
coegunHeHns metogom AAC-IT nm A®C-IT. MbIWbAK 1 ceneH Takke MOryT 6bITb onpegeneHbl metogom VCTI-
MC. ecnu ecTb BO3MOXHOCTb YCTPaHUTb MHTepgepeHLMIO, BbI3BaHHYIO XJ/IOPUAOM aproHa.

B TOCT 10478 pernameHTuUpoBaH (U3NKO-XUMUYECKUIA MeTopn OnpefefnieHns Mblllibska B
TBEpAOM TOonavee, NpegycMaTpuBaloLWLMil pa3fioXeHne HaBeCcKn TOMauBa CnekaHMeM CO CMeCbi JLKa.
MbIWbSAK 0OTAENAIT 0T Mellalwmnx npuMeceil 0TrOHKON B BUAe TpuxXaopuaa. KOTOPbIA nornowawnT
KOHLEHTPUPOBAHHON a30THOW KUCNOTON ANA okucneHnsa mbiwbska o As (V). lMocne ynapusaHus
a30THOW KMCNOTbl OCTaTOK o6pabaTbiBaldOT MNpPUM HarpesaHWM pacTBOPOM CEpPHON KuCnoThl. B
cepHokucniom pacTsope As (V) obpasyeT ¢ MONMGJATOM aMMOHUA B NPUCY TCTBUM CybhaTa rugpasnHa

¢ Cwm. [4].
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OKpalleHHOE KOMMMEKCHOE COEAMHEHWE — MbIWbSKOBOMONUGAEHOBYIO CUHb. COAepXaHue Mbllbsika B
TonnuBe onpefensiT cnekTpooTOMBTPUYECKAM METOLOM N0 UHTEHCMBHOCT U OKpPacku pacTeopa ¢
1CNob30BaHNEM rPajyvipoOBOYHOI0 rpadomka.

7.2 bop

Bop oTHOCUTCS K /IeTy4uM 3/leMeHTam, MO3TOMYy O3e/IeHVB TOMMBa C Le/bio pasfioXeHns npobbl u
nony4YeHns aHa/IM3MPyeMoro pacteopa npu onpeaesnieHnn 6opa He NPUMEHSIIOT.

MeTog onpefeneHna 6opa pernameHTUMpoBaH HOPMAaTUBHbLIM AOKyMeHTOM'. [ns onpegeneHns 6opa
npo6y Tor/iMBa CnekarT CO CMecblo JlkKa npu Temnepartype 800 BC. a 3aTeM pacTBOPSIIOT B CO/IAHON KUC/IO-
Te. MNpoueaypa NpUroToB/IEHNS aHaNIM3MPYeMOro pacTBopa aHaslorMyHa Toi. KoTopast U3/10XeHa B cTaHAapT-
HOM MeToge onpegenieHns Mblwbska n ceneHa no FOCT P 54242.

Bop B pacTBOpe onpeaenstoT MeTo40M aTOMHO-3MVCCUOHHO CNEKTPOMETPUM C MHAYKTUBHO CBA3aHHOW
nnasmoii (MCM-A3C) [1] WM MeTOAOM Macc-CNeKTPOMBTPUU C UHAYKTUBHO CBSI3aHHOW nnasmoii (UCT-
MC).

7.3 Cypbma, 6epunnuii, kagMmuii, Xpom, KobanbT, MeAb, CBUHEL,, MapraHowy, MONM6aeH, HUKeNb.
Tannuin, BaHaaun, UMHK, TOPUA 1 ypaH

MeToabl onpefesnieHns BCeX Mepeyvnc/ieHHbIX B HacTosWeM nogpasfenie 3/1emMeHToB {kpome Topus u
ypaHa) perfiameHTupoBaHbl HOPMATUBHbLIM AOKYMEHTOM" .

PekomeHAyeMblli X0, aHann3a onmcaH Huxe.

Mpo6y yrns 0304507 Npy MakcuMasnbHol Temnepatype (500+10)°C g5 yaaneHns yrneponconepxatiero
MaTepuana. NpuroToBneHHYIO A/19 aHa/mnsa 307y CMIaB/sAOT CO CMeCblo MeTaboparta u TeTpaboparta MnTns
no [2] nnun pasnaraloT cMecbto KUCAOT (CONAHOM, a30THOWN N (PTOPUCTOBOAOPOAHON).

Topwuii n ypaH Takxe MOryT 6bITb OnpeaenieHbl ONMCaHHbIM METOA40M, HO NPU PacTBOPEHUN 30/1bl B CMECU
KMUCNOT cnefyeT yunTbiBaTb, UTO 3TU 3/IEMEHTbI MOTyT 06pa3oBbIBaTb HepacTBOpPMble (DTOPUCTbIE COEANHEHUS.
[ns npegoTBpalleHns Takoro obpasoBaHusa criegyeTt cobngaTb HEKOTOPble Mepbl NPefoCTOPOXHOCTU. Topuii
1 ypaH cnegyeT onpefenaTb B Te4eHue nepBbiX 2 Y MOCc/ie NpUroToB/IeHNUS pacTBopa 30/bl B CMECU KUCIOT
WM pacTBOp creAyeT YaCcTUYHO ynapuTb AN yaaneHns pTopucToBoA0pOAHON KUCOTbI.

B nonyyeHHbI TakuMm 06pa3om pacTBop A06aBNAOT GOPHYO KMCAOTY AN 06pa3oBaHUA KOMMIEKCHbBIX
coefHeHwnli ¢ hTopugamm.

KoHUeHTpaun MMUKPO3/IEMEHTOB B pacTBOpe OnpeaenstoT CheKTpoMeTpuyeckumun metogamu. Tpagu-
LMOHHO ncnonb3oBain Metog AAC. B HacTosLee BPeMs Oro B 60/1bLUMHCTBE C/lyYaeB 3aMeHUNN Ha MeToabl
NCI-A3C n NCIM-MC.

MpnmeyvyaHnsa

1 HekoTopble U3 3TUX MUKPO3/IEMEHTOB MOTYT GbITh ONpefesieHbl MeToAoM P®A. 04HAKO YyBCTBUTE/TbHOCTU 3TOr0
MeTo/a HeJoCTaTOYHO A1 TOYHOTO onpeAeneHns 6epunnns, KagMus, TOpus n ypaHa.

2 Kagmwuii (TOCT 32981) 1 cBUHeL Takxe MOryT 6bITb onpegeneHsl metogom AAC-IM.

3 B 06nacTb pacnpocTpaHeHNs HOPMATUBHOTO JJOKYMeHTa'™ BXOAUT Takxke MblLbsK.

7.4 Xnop

Xnop OTHOCUTCA K NIerkofieTy4num asieMeHTaM, Mo3ToMy B 30/1e TOM/IMBa X/10p He onpeaensioT. MeTto-
Abl onpegeneHns xnopa pernameHtuposaHbl FTOCT 9326 n TOCT 33502, Bkiovaowummn pasHble Crocobbl
pasnoxeHunsi NPobbl U pasHble METOAbI ONpesesieHNst X/1opa B NosyYeHHbIX pacTBOpax.

Mo F'OCT 9326 gnsa onpeneneHns xaopa npoby criekatT CO CMeCbio JWKa. pacTBOPSsA Crek B a3oT-
HOW KUCNOTe, WU CXKUraloT B KaslopumeTpuyeckoli 6omb6e B NPUCYTCTBUM MOrAOTUTE/IbHOrO pacTesopa. B
pacTBope X/10p onpesensitoT XMMnuiyeckuMmm Metogamu (MepKypMMBT poyeckoe TUTPOBaHUE v TUTPOBaHne
no donbrapgy) WaMm ¢ MCNosib30BaHUEM XIOPUA-CENEKTUBHOIO 3anektpoga (MC3I). Metog no NOCT 33502
3ak/t0yaeTca B Pas3fiokeHUM npobbl CKUraHMeM B Ka/lopumeTpuyeckorn 6omb6e 1 onpegesieHUM xnopa B
pacTBope C MCMNo/Ib30BaHMEM X/10PUA-CeNEKTUBHOrO anekTpoaa (MC3I) (MeTos cTaHAAPTHLIX 106aBOK).

[ns nepeBefeHUst xaopa B pacTBOP MOXET ObITb TakXKe NPUMEHEHO pa3oXeHne HaBeCKV TonnBa nyTem
nuporngponusa. MNpoueaypa aHanornyHa Toi, 4Tto pernameHtupoBaHa B TOCT 32982. B nornotutesibHOM
pacTBope X0p onpeaensatoT MeTOA0M MOHHONM Xxpomatorpadun (UX) nnm metogom NCM-A3C.

YA06HbLIM Y TOYHLIM METOAOM NPSIMOro onpeAesieHns xsopa B TON/MBe ABASeTCS MeTog POA.

« Cwm. [1].
" Cwm. 14}
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MpumedaHune — Xs0p 06bIYHO OTHOCAT HE K MUKPO3/IEMEHTaM, a K 3/IeMeHTaM, MPUCYTCTBYIOWMM B yr/ie B
MasibIX KOMIMYECTBAX, M BbIPAXAOT €ro coAepxaHve B MpoueHTax (CMm. Tabauuy 2).

7.5 ®TOp

dTOp OnNpefensaAlT OAHUM W3 ABYX CTaHAapTHbIX MeTogoB. Metog mo FOCT 32982 3zakntovaetcs
B NUPOrMAPONIUTUYECKOM pPas3/IOKEHUM HaBeCcKM NpoGbl W onpejdesieHU B pacTBOpe WOHOB dTopa C
1Mcnonb3oBaHneM OTOpUA-cenekTMBHOro anektpoga (MC3) nnn noHHon xpomatorpacdum (MX). 3ToT meTon
MOXeT 6bITb MPUMeHeH ANA onpegeneHus drTopa B 30n1ax Tonams. Metog no NOCT 33501 3akntovaetcs B
CKUTaHUN HaBeCkU TOM/MBa B Ka/lopMMeTpuyeckoir 6ombe 1 nocrefyloleM onpefesieHMM B pacTBope
hTOpPMA-MOHOB C UCMO/b30BaHEM (DTOPUA-CeNeKTUBHOIO anekTpoga (MC3I).

Mpumeuvanne — Metogno TOCT 33501 npowen ycnewHy NPOBEPKY Ha Yr/I8X € 30/IbHOCTbIO 25 % 1 meHee.

7.6 PtyTb

PTyTb onpegensitor no FOCT 32980. HaBecky TonnvBa CXUraloT B KaslopuMeTpuyeckoinr 6ombe B
aTMocdpepe Kucropoga, npu 3TomM pTyTb abcopbupyeTcs pas3baBfieHHbIM PacTBOPOM a30THOW KWUC/OThI,
nob6asnsieMoit B6oM6y nepe cxuraHnem. B nonyyeHHom n3 cmbiBa 60M6bI pacTBOpe Noce ero huibTpoBaHUs
pPTYTb BOCCTaHaB/IMBAIOT X/IOPUAOM 0/10Ba U ONpefenstoT MeTofoM 6ecniameHHON aTOMHO-a6CopOLMOHHOM
CNEKTPOMETPUM C aToMU3aumer meTtogom xonogHoro napa (AAC-XM).

M3BECTHO HECKONbKO MeTOAO0B onpefeneHns pTyTu, afbTePHATUBHbLIX MO TOYHOCTU CTaHO4APTHOMY
mMeTody. [N pasfioxeHus TOn/vMBa MOXHO obpaboTaTb Mpoby KucnoTamy B aBTOKIaBe, NOMELEHHOM B
MMKPOBOJTHOBYIO MeYb, UM B 3aKPbITOM COCyfe Ha BOASAHONM 6aHe, M KUNSATUTL B CMeCU a30THOW 1 CEepHOIA
KWUCNOT C 06paTHbIM XON0AU/TBHUKOM B COOTBETCTBUM C HOPMATMBHbLIM AOKYMEHTOM'.

CyLLeCTBYIOT UHCTPYMEHTa/IbHbIE MeTOAbl aHann3a, B KOTOPbIX TOM/IMBO CXUratoT, a pPTyTb NorsowatT
B KOJI/IEKTOpe C MPOBOJIOKON M3 30/10Ta. 3aTeM KOJI/IEKTOP HarpeBaloT M pTyTb MchnapsieTcs. KoHueHTpauuio
pTYTV onpeaensatoT NPAMbIM aHa/IM30M MAamMeHn No HOPMaTUBHOMY AOKYMEHTY".

7.7 PapnoHyknngbl

B yrisix, Kak B NPUPOAHOM CbIpbe, COAEPXATCA PagnoHyKMAabl. X pagnoakTMBHOCTbL MOXET 6biTb 13-
MepeHa raMmMa-crnekTpoMeTpamm C BbICOKOI paspeliaroleii cnoco6HoCTbio [7].

8 O6paboTka v npepcraBsieHMe pe3ysibTaToB

MaccoByt0 J0/10 MUKPO3/IeMeHTa B CyXOM TOMnBe 3a, MI/Kr, paccuvTbIBalOT Mo hopmyse

100
3" =3%100-I1V" @

roe 93 — maccoBas 0719 MUKpO3sieMeHTa 3 B BO3yLUHO-CYXOi npo6e Tonvea, Mr/Kr;
IV — maccoBas fons Bnaru B BO3AyLIHO-CYXOi nNpo6e Tonanea (aHanntuyeckon snaru). %.
Ecnn onpepeneHve MWKpPO3/IEMeHTa MNPOBOAAT U3 NpeABapuTeslbHO 030/1EHHOV MNpobbl ToM/MBaA,
MacCOBYI0 [0/110 MUKPO3/IEMeHTa B BO3AYLIHO-CyXOM TOM/IMBE . MI/KI. paccyuTbIBalOT Mo hopmyse

Qa= 3, /%500 «
A 100

rae 34— maccoBasl 401 MUKpO3niemeHTa 3 B 3071, MI/Kr 30/bl;

g — 30/1IbHOCTb BO3AYLIHO-CYXOli Npo6bl Npu TeMnepatype o3oneHust 500 °C. %.
Pe3ynbTarbl UCMNbITaHWIA OKPYTNSAOT B COOTBETCTBUY € Tabanuein 3. MUKpPO3sieMeHTbl B NPOTOKOE Npu-
BOAAT B BUAe CUMBOJIOB B anipaBUTHOM Nopsijke.

* Cw. [5].
<+ Cu. 16].
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9 MNpeun3noHHOCTb

Ta6nunuya 3 — T[peacTaBrieHne pe3ynbTaToB
onemeHT YponeHb KOHUEHTpaLmnid. Mr,’kr al SHaueHue okpyrAioT A0 3HaUEHNA
Mr/kr a>
As. Sh. Se OT 0,1 A0 10 0.1
B OT1 5 go 50 5
>50 10 % OTH.
Be OT1 0.1 go 10.0 0.1
Cd. Hg OT1 0.01 o 0.10 0.01
Cl O0T10.01 % 80 0.15% 0.01 %
F < 100 1
100 S CF< 500 5
Co. Cr. Cu. Mn, Ni. Tl. Zn OT 110 10 0.1
> 10 10% OTH.
Pb OT4.5809.5 0.1
Th. U OT10.1 go 10 0.1

a*3a MUCK/II0YEHNEM TeX C/y4aeB, B KOTOPbIX yKasaHa eAuHNLA N3MEePeHNs NMPOLEHT.

MpPeuMsnoHHOCTb  pe3y/nbTaToB  U3MepeHuit npuBedeHa B COOTBETCTBYWLWMX CTaHaapTax,
pernamMeHTUpPYLUX MeTOoAbl OnpesefieHnst MUKPO3/1eMeH T OB.

10 MNpoTokoN uchAbITaHW

MpOTOKON MCMbITaHUI AO/KEH coAepxXaTb:

a) NONHY UAeHTUdMKaLMIO aHaIM3pyeMor Npoobsbl;

b) CCbIUIKY Ha BbIGPaHHbIN MeTo aHa/IM3a;

C) KOHLIeHTpaLMIO Kax[oro MukpoasiemMeHTa B Mpobe TOMAvMBa, BbIPKEHHYHD B MUIAUTpaMmax Ha
Kusiorpamm;

d) cocTosiHMe ToM/IMBa, Ha KOTOpPOE BbIpaXeH pe3y/ibTar.

€) MaccoBylO [ONI0 BNarn BO3AyLIHO-CYXOl Npo6bl, ec/in pe3ynibTaTbl BbipaXXeHbl Ha BO3AYLIHO-CyXoe
COCTOsiHME TonnBa.
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MpunoxeHune A
(cnpaBo4HOE)

ANbTepHaTUBHbIE CNOCO6GbI MPUITOTOB/IEHUSI PACTBOPOB MPY PasfoXeHUn yrnei

MN3BeCTHbI pas/inyHble Crocobbl Pa3fIOXEHUS YI/IA UK 30/bl Y TS ANA NPUrOTOBIEHNSI PacTBOPOB, UCMOb3yeMbliX
npu onpejeneHnn MUKPO3N1eEMEHTOB Pa3/IMYHbIMW aHA/IMTUYECKUMU MeToAamun, Takumu kak UCM-A3C n NCM-MC.

BONbLWNHCTBO CMOCOGOB 3aK/1l04YaeTCA B CMaB/fieHUN 30/1bl C NAAaBHAMU UM B 06paboTKe ee CMeCblo KWC/OT, B
cocTaB KOTOPO BXOAUT hTOPMCTOBOAOPOAHAsA K1cnoTa. [lpyras rpynna cnoco60B 3ak/iovaeTCcs B pa3/iokXeHun Tonansa
CMecCbio KUCOT, BK/tOYaloLleii hTOpMCTOBOAOPOAHYIO KUC/OTY, a Takke B 06pa6oTKe Nepekncbio BOAOPOAA C Lesbio
OKMC/IEHNA OpPraHMyeckoil maccbl Tonamea [8]. EAMHCTBEHHbIV cnoco6 nepeBefeHUs Yras B pacTBop, He Tpebytowmii npu-
MeHeHUsi (PTOPUCTOBOAOPOAHON KUCNOTbI, 3ak/tovaeTcsl B Pas/ioXeHUN Yrs npu BbICOKOW TemnepaTtype W faBfeHUn B
aBTOK/1aBe C UCMNO/Ib30BaHEM MUKPOBOJTHOBOW neun (9J.

Heo6xoAMMOCTb NPUMEHEHUS MPU Pa3IoXeHUN yris pTOPUCTOBOAOPOAHON KUCNOTbI B HACcTOsILLee BPeMsi 06CyxX-
paetcs. NpeaMeTOM 06CYX/eHNA ABMSETCA BONPOC O TOM. BCe /1M OonpejenisieMble 3/1IeMEHTbl MOTyT 6bITb U3B/IEYEHbI U3
MVHepanbHOW Macchbl y TA B OTCYTCTBUE (PTOPUCTOBOLOPOAHOWN KNCMOThI.

He gocTurHyTo cornacvie no BOMpPoOCy O NMpeuMylecTBax W HefocTaTkax MeTO[OB, OCHOBaHHbIX Ha Pas/sioXeHUn
HenocpejCcTBEHHO YTA U Ha NpejBapuTesIbHOM 030/1eHUUN NPO6bI N Pa3/I0XEHNN NOYUYEHHO 30/bl.

Cnoco6 pas/sioXeHUss YT CMECb KUC/IOT C Lie/1bio NOJTyHEeHUsi pacTBOPOB, B KOTOPbIX U3MePSIOT coAepXaHue Mu-
KPO3/1IEMEHTOB. UMeeT HeKOTopble NpeumyllecTBa, Hanpumep, ygaeTcs nsbexarb NoTepb 1eTyunx 3sieMeHToB. OCHOBHO
HeA0CTaTOK 3TOro cnoco6a — OTCYTCTBUE YBEPEHHOCTM B TOM. YTO NPU Pa3/iOXXeHUN Yrs CMeCbio KUCOT U NEPEKUCHIO BO-
Aopoja Bce onpejesnsieMble 3/1eMeHTbl NepexoaT 13 opraHnveckoii Macchl yrns B pactsop. C Apyroit CTOpoHbI, 030/1eHne
Yrsa MOXeT MpUBaAMUTL K 3arpA3HEHMIO NPo6bl, a Takke K MoTepe HeKOTOPbIX MUKPO3sieMeHTOB. K 3arpsa3sHeHuUio npo6sbl
MOXeT MpuBOAUTL NtoGas npoueaypa B npouecce onpefesieHNss MUKPO3I/IEMEHTOB, HO PUCK 3arpsi3HEHUs MOXeT ObITb
CHMXeH. Takxe MOryT 6biTb MPUHATLI Mepbl, NpeAoTBpalLatoliie NOTEPU HEKOTOPbIX MUKPO3/IEMEHTOB NPW O30/1eHNN.
Takue anemeHTbl, kak B. Hg, Se 1 rasoreHbl, Npu 030/1eHUN yneTyuymBatloTCcs. [OTepun xe APYrux MUKPO3/1EMEHTOB BO
BpPEMS 030/1eHUA Y TA Npu TemnepaTtype HWxXe unu pasHoii 500 "C He npoucxoauT.

B HacTosAwem cTaHgapTe He pacCMOTpeHbl crneuuasbHble MeToAbl aHanmsa. Kaxablii  XUMWUK-aHa/IMTUK
CaMOCTOSITE/IbHO pellaeT, Kakoii MeTof Heo6XOANMO MPUMEHUTb, MPOBEPSsi ero NyTem aHasmM3a cooTBeTcTByOWMx CO
(yTs8 vnu 30nbl yrng). XXenatenbHo npu Bbli6ope MeToaa 3apaHee OLEHWUTb, He NpuUBEAET /N Kakas-nm6o 13 npoueayp
K MOBbIWEHHOMY PUCKY 3arpsisHeHusi npobbl WAW MOTepu onpefenseMblX MWUKPO3/EMEHTOB. Tak, Hanpumep, ecnu
onpefjensieMble 3/IeMeHTbl He n3BnekatoTcs 3 CO yTna unu. Hao6opoT, yneTyumBatoTcs nNpu o3oneHmn CO yrns, Takoi
MeToA 415 onpejeneHns 3TUX 3/1IEMEeHTOB He MoAXOANT.

10
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Mpunoxenne OA
(cnpaBo4YHOE)

Ob6wune TpeboBaHUA K 060pYyAOBaHUIO N peakTuBam,
NpUMeHsieMbIM NPV onpeaeseHnn cnefoBblX 3/IEMEHTOB

(HacTtoswee npunoxeHne ob6begnHAeT Tpe6oBaHUA K 060pyAOBaHUIO U peakTUBaM, U3/I0XKEHHbIe B OTAE/bHbIX
cTaHAapTax Ha MeTobl onpeAeneHns MUKPO3/IEMEHTOB, BXOAAWMX B pasfen 2. a Takke TpeboBaHUA PyKOBO/CTBa Mo
TexHuke nabopaTopHbIX paboT Npu onpeAeneHnn coepXaHnii MMKPO3/IeMEHTOB.)

OA.1 Tpwu onpegeneHnn MMKPO3NEMEHTOB HEO6XOANMO NPUHMMATL Mepbl, NO3BOIAIOLWMNE UCK/TIOUNTL BO3MOXHOCTb
BHECEHUWS 3arpasHeHunii B Npoby ANns aHanm3a U3 1abopaTopHO nocybl, aTMocdepbl, peakTBOB U 060pyA0BaHUSA.

[OA.2 BcTaHpapTax HaMeToApbl onpejeneHns MUKpO3/1eMeHTOBONUCaHUA KOHKPeTHbIX Mogenei nnm Tunos npnéopos
He MPUBOAAT, OrpaHNYMBasiCb, Kak NpaBuslo, TOMIbKO HaMMEHOBaHMEM U O6WMMKU Tpe6oBaHUAMK, NPeAbABASEMbIMU K
n3MepuTesibHOI annapaTtype, UCNOMb3yeMoli AN51 JaHHOTro mMeToAa.

MoarotoBky NpMbopoB K paboTe 1 ONTUMMU3ALMIO YC/IOBUIA U3MEPEHUSA NPOBOAAT B COOTBETCTBUMN C UHCTPYKLUMEN No
akcnayataumm npnéopa oT N3rotoBuTens. FOTOBHOCTb Npu6Gopa k pa6oTe NpoBepsitoT UcnbiTaHneM CO 1M aTTeCTOBaHHbIX
cmeceit (AA.7). Ansa aTnX wenei aonyckaeTcs NCNoNbL30BaTb COGCTBEHHbIE CTaHAAPTHbIe 06pas3Lbl nabopaTopuii.

[OA.3 lna npoBefeHMS aHanM3a UCNosib3yloT nabopaTopHyto nocyay u3 ctekna no rOCT 25336 m TOCT 1770. no-
cyay U3 npo3payHoro KkeapueBoro ctekna no FOCT 19908. chapdopa no FOCT 9147 n nnatuHbl no FOCT 6563. a Takxke
13 NOSIMMEPHbIX MaTepuanos.

Mocyay n3 cTekna, He 6bIBLYIO B yNOTPe6/1IeHNN, MOOT MO MY CPeACT BaMW, PEKOMeHAyeMbIMU PyKOBOACTBOM MO
TexHuke nabopaTopHbIX paboT, NOC/ie Yero TwaTeIbHO MPOMbIBAKOT NPOTOYHOW BOAOW 1 ONOMACKNBaOT ANCTUNIMPOBAHHON
Boaoii (OA.4).

Mocypa n3 chapdopa, kepaMunkn Uan KBapLa, UCMNosib3yemyto 418 030/71eHMs Npo6, npeABapuTeIbHO NpoKanusealoT
[,0 NOCTOAHHOW Macchl Npu TemnepaType 030/1EHUA. @ NOCAE OXNAXAEHUA XPaHAT B 3KCUKaTope.

N3genva n3 nnaTvHbl KUNATAT B BOAHOM pacTBope CONsAHOM kucnotel (1:1) nnv B pas6aBieHHOM pacTBope a3oTHOM
kmcnotbl (5:95), npoMbIBalOT NPOTOYHOI BOAON 1 OMNOMAacKMBaOT AUCTUNNNPOBaHHOM Boaon (OA.4).

[na xpaHeHna ANCTUNNMPOBaHHOW Boabl ([1A.4) 1 pacTBOPOB, a Takxke A1 KUC/TOTHOTO pa3/ioXeHUs 3071 NPUMEHSIOT
N1acTUKOBbIE COCYAbl U3 MOMNITUNEHA BbICOKOTO AaB/IEHWS, MONUNPoNuieHa uin TedsioHa, repMeTUUHO 3aKpblBatoLmecs
3aBMHUMBAKOWNMUCA KpblWKamuK. lepej MCNoNb30BaHWEM COCyAbl 3arnofIHAT PacTBOPOM a30THOWN Kucnotbl (1:9) un
BblepXnBalOT He MeHee 48 4. a 3aTeM NPOMbIBaOT MPOTOYHOM BOAOW 1 ONONacKNBalOT AUCTUNIMPOBaHHON Bogo (OA.4).
Cocyabl, npefHa3HayvyeHHble A/19 KMUC/TOTHOIO pas/ioXeHusi 30/1. AO/DKHbI BblAepxXusBaTb Temnepatypy 130 °C 1 gaBrieHue,
pasBuBaloLeecs B NPoLecce pas3siokeHUs Nnpobbl, B TeYEHMEe HECKOJIbKMX YacoB. lNepej KaxAbIM UCNONb30BaHNeM CO-
CyAbl NPOBEPSIIOT HA OTCYTCTBMUE TPELWMH MyTeM YMEPEHHOro CcAaBNBaHUSA.

OA.4 Tlpn onpefeneHnn MUKPO3/IEMEHTOB B TBepAOM TOMAMBE WCMNO/Mb3YKT CheunanbHO MOAroTOBIEHHYO
AVCTUNNVPOBaHHY0 BoAy. AucTunnmpoBaHHyto Bogy no FOCT 6709 ABaxabl NMeperoHs0T B annapaTtype u3 KBapLeBoro
cTekna unu noasepratoT genoHnsaumnmn. Bogy XpaHaT B repMeTUYHO 3aKpbITON Tape 13 NoanaTueHa BbICOKOro faB/ieHns
vnn nonvnponuneHa (4A.3).

OA.5 MNpu nposegeHun aHanusa cnegyeT UCNOMb30BaTb XMMWYECKNe peakTUBbl, CTeNeHb YMCTOTbl KOTOPbIX He
HWke 4. a. ano NOCT 13867.

AA.6 lns NpuUroToB/IeHUs TPajyMpOBOYHbIX PAacTBOPOB MNPUMEHSAIOT XMMWYECKMe peakTuBbl (OKCMAbl WM comun
onpegensemMblX 3/IEMEHTOB) BbICOKOI CTeNeHn YNCTOTbl — He MmeHee 99,99 % macc.

Ana rpagyvpoBK/ CMEeKTPOMETPOB rPaAyVpoBOYHbIe PACTBOPLI MOTYT 6bITh NPUrOTOB/IEHbI TAKXE U3 roCyapCTBEH-
HbIX CTaHAapTHbiX o6pa3yos (FCO) cocTaBa BOAHbIX PacTBOPOB 3/IEMEHTOB, aTTeCTOBaHHbIX B COOTBETCTBUM C
TpeboBaHusamum FOCT 8.315. nyTemM COOTBETCTBYlOLEro pasbaBneHms. Hapsagy ¢ FTCO cocTaBa pacTBOpPOB MHAMBUAYaslb-
HbIX 9/1IEMEHTOB A0MNyCKaeTCA UCNO/Ib30BaTb MHOTOKOMMOHEHTHble [CO.

AOA.7 lns KOHTPONA NpaBUbLHOCTU pe3ynbTaroB onpejeneHns MUKPO3/IeMEHTOB B TOMMBAX NPeAnoyYTUTENIbHO
ncnonb3ytT CO yTBEpPXAEHHOro Tuna, aTTecToBaHHble B COOTBETCTBUM € TpeboBaHusamn FOCT 8.315, wam cpaBHUBa-
10T MoflyYeHHble pe3y/nbTaTbl C pesy/bTatamu M3MepeHuii, NPoBeAeHHbIX C UCNO/Ib30BaHNEM pedhepeHTHbIX MeTOANK,
cooTBeTCcTBYlOLWMX Tpe6oBaHnam TOCT 8.010. Mpu oTcyTcTBMN B FOCygapCTBEHHOM peecTpe Heobxoaumbix TCO yTBepX-
AEHHOTo Tuna AonyckaeTcsi UCNOMb30BaTb aTTecToBaHHble cmecu (AC), cofepxaHue onpeaensieMoro KOMNoHeHTa B KO-
TOPbIX YCTAHOB/IEHO HA OCHOBE UCMO/b30BaHUA pedepeHTHbIX MeToauK. TCO n AC AonxHbl 6biTb 611M3KUMK NO cOCTaBy
1 COiEPXaHUIo 3N1IEMEHTOB K aHaIM3npyembiM npobam.
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MpunoxeHvie 4B
(cnpaBou4HOe)

CBefleHNsA 0 COOTBETCTBUN CCbIJIOYHbIX HaLMOHaIbHbIX CTaH4apTOB MeXAyHapoAHbIM cTaHfapTam,
NCNOJ/Ib30BaHHbIM B KadyeCTB€ CCbIJIOYHbIX B NTPUMEHEHHOM MeXAyHapogHOM CTaHOapTe

Ta6nunua OB.1

O603HayYeHne CCbIIOYHOTO CrteneHb
O603HayYeHNe N HaMMEeHOBaHWe CCbITIOYHOTO MEeXAYHapoAHOro cTaHjapTa
HauuMoHanbHOro ctaHgapTa COOTBETCTBUSA

FOCT P NCO 5725-1—2002 0T ISO 5725-1:1994 «To4yHOCTb (MPaBUILHOCTb W MPELU3NOHHOCTb)
MEeTOA0B U pe3ynbTaToB usmepeHuii. HacTe 1. O6wue NpUHLUNBLI U
onpegeneHna»

FOCT P NCO 5725-2—2002 10T ISO 5725-2:1994 «TO4YHOCTb (NPaBU/IBHOCTb W MPELU3NOHHOCTb)
MeTOf0B M pe3ynbTaToB u3mepeHuii. YacTb 2. OCHOBHOI MeTof,
onpejeneHnsa NOBTOPAEMOCTU U BOCMPOU3BOAUMOCTU CTaHAapTHOro
MeToAa U3MepeHnin»

FOCT P NCO 5725-3—2002 0T ISO 5725-3:1994 «TO4YHOCTbL (NPaBWUALHOCTL U MNPeLU3NOHHOCTb)
MeTO[0B W pe3yNbTatoB WU3MepeHuin. YacTb 3. [poMexyTouHble
nokasaTesin NPeLn3voOHHOCTM CTaHJapTHOro MeTofa U3MepeHnin»

FOCT P NCO 5725-4—2002 0T ISO 5725-4:1994 «TO4YHOCTb (NPaBWULHOCTL U MPELN3NOHHOCTb)

MeTOAO0B W pe3ynbTaToB M3MepeHuii. YacTb 4. OCHOBHblE MeTOAbI
onpegenieHnsl NPaBuUIbLHOCTV CTaHAAPTHOrO MeToA4a U3MEepPeHnit»

FOCT P NCO 5725-5—2002 IoT ISO 5725-5:1998 «TO4YHOCTb (MPaBUALHOCTb UM MPELU3NOHHOCTb)
MeToA0B 1 pe3y/nbTaToB W3MepeHUil. YacTb 5. AnbTepHaTuBHble
MeToAbl onpejeneHvus MNpPeuuM3MoHHOCTM CTaHAapTHOro MmeToga
n3mepeHunii»

FOCT P NCO 5725-6—2002 T ISO 5725-6:1994 «TO4YHOCTb (MPaBWAbLHOCTb U MPELU3NOHHOCTb)
MeTOA0B W pe3ynbTaToB M3MepeHuii. YacTe 6. Wcnonb3osaHue
3HaYeHU TOYHOCTW Ha NpaKTuKe»

FOCT 17070—2014 NEO ISO 1213-2:1992 «TBepAble MUHepa/ibHble Tonnuea. Cnosapsb.
YacTb 2. TepMUHbI, OTHOCALWMECA K OTOOPY, UCMbITAHUIO U aHanusy
npo6»

MpumeyaHune — B HacToswei Tabnvue UCNoNb30BaHbl Cefytoline yC/oBHble 0603HA4YE€HUSA CTENEHN COOTBET-
CTBMA CTaHAapTOB:

- IDT - naeHTUYHbIE CTaHAAPThI:

- NEQ - He3akBMBaJIEHTHbIe CTaHAapThl.

12
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Mpunoxenne OB
(cnpaBo4YHOE)

ConocTaBsieHre CTPYKTYpbl HAaCTOSILEro cTaHgapTa co CTPYKTYPOi NPUMEHEHHOTO
B HEM MeXAyHapoAHOro ctaHjapTa

Ta6bnuya AB.1

CTpyKTypa HacTosiLero ctangapra

3 TepMuHbI, onpeAesieHns U cokpalieHus (pasgenbl
3.4)

4 CywHOCTb METOAOB

5 Tpe60BaHUs K UyBCTBUTEIbHOCTU Y TOYHOCTM METO-
[lOB onpegesieHnst MUKPO31eMEHTOB (pasaenbl 6. 8)

6 MpurotosBneHne NpobbI (—)

6.1 MpurotoBneHne npobbl TBepAoro TonauBa As
onpegesieHNs MUKPO3/IEMEHTOB (—)

6.2 MpurotoBseHne Npobbl 30/bl ANA onpefeneHns
MukpoanemeHTos (5.1)

7 O630p MeTOAOB OMpefesieHUs MUKPO3/IEMEHTOB
(pasgen 5)

7.1 Mblwbsk n ceneH (5.2)

7.2 bop (5.3)

7.3 CypbMma, 6epunnuii, kagmuii, Xpom, KobanbT,
MeAb, CBUHel, MapraHel, Monu6aeH, HUKesb, Tanaui,
BaHaAWi, UWHK, Topuii nypaH (5.4.1)

7.4 Xnop (5.5)

7.5 ®T0p (5.6)

7.6 PtyTb (5.7)

7.7 Papgnonyknuabl (5.4.2)

8 O6paboTKa 1 nNpeAcTaB/ieHNe pe3ynbTaToB
(pasgensl 7, 9)

9 TlMpeynsnoHHocTb (pa3gen 10)

10 MpoTokon ucnbiTaHuii (pasgen 11)

CTpyKTypa MexAyHapoaHOro ctaHgapTa
»S0 23380:2013
3 TepmuHbI 1 onpegeneHns

4 A66peBunaTypbl

5 O630p mMeTOA0B

5.1 O6wune nonoxeHns *

5.2 MbllWbAK 1 cenex

5.3 bop

5.4 CypbMma, 6epunnuii, kKagmuii, XpoM, KO6abT, Mefb, CBU-
Hel. MapraHewl, MONUGAEH, HUKENb, TaNNnii, BaHaauii, LWHK,
TOpWii U ypaH

5.4.1 O6u e nNosoxeHns

5.4.2 PagnoHyknuabl

5.5 Xnop

5.6 dTOp

5.7 PTyTb

6 Micnonb3oBaHne cepTUPULMPOBAHHbBIX MaTepnanos cpas-
HeHus '

7 O6paboTka pe3ynbTaToB

8 YyBCTBUTE/ILHOCTbL

9 lMpepacTtaBneHne pesynbLTaTtoB

10 MpeunsnoHHOCTb
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OKOH4YaHue Tabnuubl B. 1

CTpyKTypa mMexayHapoaHoro ctaHgapra

CTpyKTypa HacTosiLLeto cTaHaapTa 1SO 23380:2013

MpunoxeHne A AnbTepHaTuUBHbIE cNOCO6bl NPUroToB- 11 MPOTOKON UCNbITaHWiA
NeHunsa pacTBOPOB NPW pPasfioXeHun yrnen

MpunoxeHne OA O6wune Tpe6oBaHua Kk obopyaoBa- [lpunoxeHne A Cxema aHanusa npu onpeaeneHUn MUKPO-
HUIO 1 peakTUBaMm, MPUMEHSEMbIX» MPU OMpeAenieHnn 3/1eMEHTOB
CnefoBbIX 3/1IeMEHTOB

MpunoxeHne OB CBegeHUs 0 COOTBETCTBUMN CCbIOY- [punoxeHne B AnbTepHaTuBHble CNOCOGbLI NOAYyYeHUs pac-
HbIX MEeXroCyfapCTBEHHbIX CTaHAApPTOB MexXAyHapon- TBopa npu aHanwuse yrns
HbIX» CTaHAapTam, UCNOSIb30BaHHbIM B KAYECTBE CCbI/10Y-
HbIX B MPUMEHEHHOM MeXAYyHapoAHOM cTaHAapTe

MpunoxeHne OB ConocTaB/ieHUe CTPYKTypbl HaCTO-
SAWero crtaHAapTa CO CTPYKTYPOI NMPUX»EHEHHOTO B HEM
MexAyHapoaHOoro ctaHgapTta

* [laHHbIN pasgen (nogpaszen) UCK/IOYUEH, T. K. ero MoJsIOKeHUst pasMelleHbl B APYTrUX pasfenax HacTOsILEero cTaH-
AapTa.

Mpun mevaHnsa

1 ConocTaBfieHne CTPYKTypbl CTaHAApPTOB NPUBEAEHO, HauMHas c pasgena 3. T. K. npegblaylimne pasgesbl (3a UCKNI0-
yeHneM NpeaucnoBuUs) UOEHTUYHBI.

2 Mocne 3aro/I0BKOB pa3jesios (MoApas/esoB) HacToALWero cTaHgapTa B CKo6Kkax NnpuBeeHbl HoMepa aHasIornUYHbIX
UM pasgesnos (NoApa3fenos, MyHKTOB) MeXAyHapo4HOro cTaHaapra.
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Bubnuorpadus

AS 1038.10.3 Yronb 1 KOKC. AHanu3 u wucnbiTaHua. OnpepgeneHne MUKPO3NEMEHTOB. Yrofb U KOKC.
OnpegeneHue cogepxaHua 6opa metogom VMCM-A3C

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

AS 1038.14.1 Yronb 1 KOKC. AHan13 n ncnbiTaHusA. 3ona yrnei BbICOKOro paHra u 3ona kokca. Makpo- u
MUKpPO3/ieMeHTbl. MeTo/ C UCNO/Ib30BaHEM CMlaB/ieHns ¢ 60paTom 1 NJlaMeHHoW aTOMHO-
a6Ccop6LMNOHHOW cnekTpoMeTpumn

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

CB3liH [l. MnkpoanemeHTbl B yrne (Swaine D.J. Trace elements in Coal. Butterworths. London. 1990)

ACTM 16357 CTtaHpapTHble MeTOoAbl onpejesnieHns cnefoBbiX 3/IEMEHTOB B YI/le, KOKCe U ocTaTkax oT
CKUraHMa yTS C MNOMOLbIO aTOMHO-3MUCCMOHHOIO aHanusa C WHAYKTUBHO CBSI3aHHOW
nna3moli, Macc-CnekTPOMEeTPUYEeCKOro aHasm3a C WHAYKTUBHO CBS3aHHOW niasmon u
aTOMHO-a6COPOLNOHHON CNEKTPOMETPUN C aToMu3aumner B rpapnToBoi NeHn

(ASTM D6357) (Test Methods for Determination of Trace Elements in Coal, Coke. & Combustion Residues
from Coal Utilization Processes by Inducth/ely Coupled Plasma Atomic Emission. Inductive-
ly Coupled Plasma Mass. & Graphite Furnace Atomic Absorption Spectrometry)

ACTM6414 CTaHAapTHbI MeTog onpeAeneHnsa o6ueid pTyTy B yrie noctaTkax OT CKUraHus yris c uc-
NoNIb30BaHMEM 3KCTPaKLUN KNCNOTOW MM MOKPOrO OKMC/EHUSA 1 aTOMHO-a6Ccop6LUOHHOro
aHanu3a c aTomu3saumei Xono4HbIM Napom

(ASTM D6414) (Standard Test Method for Total Mercury in Coal and Coal Combustion Residues by Acid
Extraction or Wet Oxidatiorv'Coid Vapor Atomic Absorption)

ACTM 16722 CTaHAapTHbI MeTog onpefeneHus obuwer pTyTu B yrae 1 octatkax oT CXuraHus yrns ny-
Tem MpsIMOro aHasm3a naaMeHun

(ASTM D6722) (Standard Test Method for Total Mercury in Coal and Coal Combustion Residues by Direct
Combustion Analysis)

®Dapav nap. AHanu3 yrneli u 301 yHoca Ha coepXaHne MMKPO3/IeMEHTOB 1 NPUPOAHbIX paanoHyknuaos (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. 3to5 December 1984. pp. 159 to 16)

CENTTS 15297 TBepable 6uotonnmea. OnpeaesneHe MUKPO3/IEMEHTOB
(Solid biofuels — Determination of minor elements)

BaHr [x. n gp. PaznoxeHne npo6 B MMKPOBOJ/IHOBOW MeHW NPWU BbICOKOW TemnepaTtype cMecbio HNOYH jt™ ¢
Lenblo onpeaeneHns cnenoBbix 3/1IEMEHTOB B yrnax metogamum NCM-03C n NCN-MC (Wang J., Nakazato T.,
Sakanishi K.. Yamada O.. Tao H. and Saito |. Microwave digestion with HNO~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. 115to 124)
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YAK 662.6:543.812:006.354 OKC 75.160.10 MOD

KntoueBble C/oBa: TOM/IMBO TBEPAOE MUHEPasibHOe, MWKPO3/IEMEHTbI, 03e/IeHMB, CTaHA4apTHble 06pasLbl,
UYBCTBUTE/ILHOCTb METOAA, NMpesesn 06HaPYXeHUsi, (PU3UKO-XMMUYECKNE METOAbI aHaNn3a
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