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Mpeaucnosue

Llenn, ocHOBHble MPUHLMNbI U NOPSAA0K NPOBeAeHNs paboT No MeXrocyAapCTBEHHON cTaHfapTM3aumm
yctaHoBsieHbl TOCT 1.0—92 «MexrocygapcteeHHaa cuctema craHgaptusaunn. OCHOBHblE NOMOXEHUA» U
[OCT 1.2—2009 «MexrocygapcTBeHHas cuctema ctaHgaptusauun. CtaHgapTbl MEXrocygapCTBEHHbIe, npa-
BMMA M peKOMeHJaLumn No MexrocyaapcTBeHHON ctaHdapTusauun. MNMpasuna paspaboTky, NPpUHATUA, Npume-
HeHWs. OGHOB/IEHUS Y OTMEHbI»

CBefieHusl 0 cTaHgapTe

1 NOArOTOBJ/IEH ®epfepanbHbIM rocyaapCTBEHHLIM YHUTAPHBIM Npeanpustnem «Bcepoccuiicknii Ha-
YUYHO-MCCNefoBaTeNbCKUi LEeHTP CTaHAapTU3aummn, nipopmanum 1 ceptudgmkaLnmnm cbipbs, Matepuanos U Be-
wectB» (Pryn «BHNLCMB») Ha 0CHOBE COGCTBEHHOIO ayTEHTUYHOIO NePeBOAa Ha PYCCKUiA A3blK CTaHdapTa,
yKa3aHHOro B nyHkte 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio u mMetponorumn (PocctaH-
AapT)

3 NMPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHA4apTU3aLmmn, MeTposaorum n ceptudmkaumnmn (NpoTo-
kon ot 20 okTA6psa 2014 r. N>71-)

3a NpuHATKE NPOrosiocoBasu:

KpaTkoe HaumeHoBaHue CTpaHbl Kopg cTpaHb! CokpalleHHOe HavMeHoBaHWe HaLMOHAaIbHOTo opraHa
no MK [MCO 3166)004-97 no MK(MCO 3166) 004-97 no ctaHaapTusaumm

Benapycb BY FocctaHpapT Pecny6nukn Benapychb

Kuprususa KG Kbiprei3actaHgapT

Poccusa RU PocctaHpgapt

TagXxukucTtaH T Tagxukctangapt

4 MMpukasom defepasibHOro areHTCTBa no TEXHUYECKOMY PerysimpoBaHunio n metposnorum ot 15 anpens
2015 r. No 256-CcT MexrocyapcTBeHHbIn ctaHaapT FTOCT 32983—2014 (1ISO 1952:2008) BBefeH B AelicTBue B
KayecTBe HaluoHasIbHOro cTaHaapTa Poccuiickoin ®epepaunmn ¢ 1 anpens 2016 r.

5 HactoAwwmin ctaHgapT MoAauuuuMpoBaH MO OTHOWEHMIO K MexAyHapoAHOMY cTaHAapTy
1ISO 1952:2008 Solid mineral fuels — Determination of extractable metals in dilute hydrochloric acid (Tsepable
MUHepasibHble Tonamea. OnpegeneHne MeTasNIoB, IKCTparnpyemMbix pa3basBneHHON ConaHol kucnoToi). Mpn
3TOM AOMONHWUTENbHbIE NOMOXEHNS, BKIOYEHHbIE B TEKCT CTaHgapTa A8 yyeTa noTpebHOCTen 3KOHOMUKM
n/mnn ocobeHHoCTel MEeXrocyaapCTBEHHON cTaHAapTu3aLnnm, BblgeneHbl KypCMBOM.

MexayHapoaHblii cTaHAapT paspaboTaH TexHuueckum komutetom ISO/TC 27 «TBepable MUHepasibHble
TOM/MBa».

MepeBog C aHrNniAckoro sa3bika (en).

OduupmanbHble aK3eEMNAAPbI MEXAYHAPOAHOro cTaHAapTa, Ha OCHOBE KOTOPOro MofroTOB/IEH HAcTos-
LM MEeXTocyJapCTBEHHbI CTaHfapT, umetotcsa B PefepasibHOM MHAOPMALMOHHOM (DOHAe TEXHUYECKUX per-
NaMeHTOB 1 CTaH4apToB.

CcbINIKM Ha MexayHapoAHble CTaHAapTbl, KOTOPbIE NPUHATLI B KAYECTBE MEXIOCYAapCTBEHHbIX CTaHaap-
TOB. 3aMeHeHbl B pa3fenie «HopmaTuBHbIE CCbIIKU» U B TEKCTE CTaHAapTa CCbl/IKaMy Ha COOTBETCTBYIOLLNE
MeXrocyjlapCTBeHHbIe CTaHAapThl.

CTeneHb cOOTBETCTBUA — MoAancuumposaHHas (MOD)

6 BBEZJEH BINEPBbIE
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MHdpopmaLysi 06 M3MEHEHHMSX K HACTOsILLLEMY CTaHAap Ty Ny6/MKye TCsl B eXXerogHOM MHOPMAaLMOH-
HOM yKazaTene «HauuoHa/lbHble CTaHAapThi», @ TEKCT U3MEeHeHuid N NonpaBok — B EXEMECAYHOM WH-
¢hopMaLMOHHOM yKazaTene «HaumoHanbHble CTaH4apThi». B cnyyae nepecMoTpa (3ameHbl) UM OTMEHbI
HacTOsALWEro CTaHjapTa cCooTBeTCTBYKLLee yBeAOMIIEHVE ByieT ony6MKOBAHO B EXXEMECAYHOM NHCOP-
MaLMOHHOM yKasaTene «HauuoHanbHble CTaHaapThi». COOTBETCTBY0LAA MHDOPMaLUs, yBEA0OMIEHUE 1
TEeKCTbl pa3MeLLalnTCA Takke B MH(OPMALMOHHOW cucTeme 06Lero nosb3oBaHns — Ha oULManbLHOM
caiiTe ®efepasbHOro areHTCTBa N0 TEXHNYECKOMY PETY/IMPOBAaHUIO 1 METPOJIONUM B CeTU IHTepHeT

© CraHgaptuHdopm, 2015

B Poccuiickoii ®efepauumn HacToswWwmii CTaHAAPT HE MOXET GbITb MOMIHOCTbIO UM YACTUYHO BOCNPOU3BE-
[EeH. TPaX1pPOBaH U pacnpocTpaHeH B kauyecTBe ovuUManbHOro usfanns 6e3 paspelueHnsi defepasbHoOro
areHTCcTBa no TeXHNYECKOMY PerysiMpoBaHuio U MeTposiorim
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BeBegeHve

Hatpwii, kanwii, kanbunii, xeneso n Mariuii 06bIYHO codepxaTcs B TBEPAOM MUHEpasibHOM TOM/UBE.
3TV aneMeHTbl MOTYT co3fjaBaTb CyLLeCTBEHHbIe MPO6aeMbl NPU NPOMbILLIEHHOM CXUraHun TBePAbIX TONUB,
T. K. OHW 3arpsA3HAI0T NOBEPXHOCTW KOT/I0B M CO34a0T C/IOXKHOCTU NMPY YAA/TEHUN 30/1bHbIX OTIOKEHWA.

Mpu n3yueHnmn chopm HaxoxgeHus Na, K. Ca, Ma n Fe B yrnsx 66110 06HapyXeHo, 4To YacTb 3TUX MeTasl-
NI0B BXOAMT B COCTaB a/lloMOCUNNKATOB, a ipyrasi — B COCTaB X/10pnA0B, kapboHaTos, rymaros u ap. MNepsas
YyacTb He aKcTparnpyeTcs pasbasneHHbIMW pacTBOPaMW COJSHONW KUCOTbI, @ BTOpas NepexoanT B aKCTpakT
npy KUNAYEHUW, NPUYEM IKCTPaKL M CONPOBOXAAETCA peakunamm obMeHa. STo CBOWCTBO /1er/10 B OCHOBY Me-
Tofla. pernameHTUpPOBAaHHOrO B HacToALWeM cTaHgapTe.

WccneposaHnsa nokasaam, 4TO KOJIMYECTBO METasI/I0B, IKCTparnpyeMbix pasbas/ieHHON COMAHON Kucno-
TOl. OKa3blBaeT 3HAUMTE/IbHO 60/bLIEe BMAHUE HA LUMNAKYIOLLY CNOCOBHOCTb TBEPAbIX MUHEPaAsIbHbIX TOM-
NMB. yem o6LLee KO/IMYeCcTBO MeTassoB.

HacTtoawuii cTaHgapT MeeT criefytoLye oTIMumna oT NPUMEHEHHOTO B HEM MeXyHapoAHOro cTaHaapTa:

- B o6/1acTv pacnpocTpaHeHuss KOHKpeTU3MpoBaHbl BUAbl TBEPLAOINO MUHEPASILHOTO TOMN/IBA;

- NOArOTOBKa K UCMbITAHWIO BblAeNeHa B OTAe bHbI pasgen;

- YNpoLLeH cnocob NpMroToB/IeHNs pacTBopa COMAHOW KUCMOTbI 418 IKCTPaKL N,

CpaBHeHVe CTPYKTYpbl MeX/yHapoAHOro cTaHapTa co CTPYKTYpPOI HacTosLLero cTaHaapTa NnpuBeeHo
B npunoxexHun JA.



FOCT 32983—2014
(ISO 1952:2008)

M E X T OCUVY 4APGC CTUBETHHBbB 1 CTAHOAPT

TOMAMBO TBEPAOE MUHEPANBHOE
OnpegeneHHO MeTas/ioB, 3KCTpParmpyeMbix pa3baBneHHOl COAAHOM KNCNOTOM

Solid mineral fuel. Determination of extractable metals in dilute hydrochloric acid

Nata BBegeHna — 2016—04—01

1 O6nacTb NpMeHeHus

HacToswuin cTaHAapT pacnpocTpaHaeTcsl Ha KaMeHHble U Bypble Yrv, IMMHATbI. aHTpauuTbl, Fopio-
ume cnaHubl, Topg (fanee — TBepLoe MUHepasblioe TOMNINBO) U yCTaHABMMBAET METO/ 3KCTPaKLum TBep-

AbIX MUHEPasbHbIX TON/INB pa3ﬁaBl'IeHHOl7l CO/IAHOI KUCNOTOW 1 onpegeneHna B 3KCTpPakTe HaTpusa, Kaiud,
Kanbuyuna, MmarHua unxenesa.

2 HopmaTumBHbIe CCbI/IKU

B HacTosem cTaHfapTe UCMo/b30BaHbl HOPMAaTUBHbIE CCbUIKM Ha CReayowmne MexrocyjapcTBeHHble
cTaHgapTbl:

FOCTOIML R 76-1—2011 TocypapcTBeHHasi cuctema obecrneyeHust eAnHCTBA N3MepeHunii. Becbl HeaB-
ToMaTnyeckoro gelicteus. Yactb 1. MeTponoruyeckne n texHuyeckme TpebosaHus. UcnbitaHusa

FOCT 1770—74 (MCO 1042—83, ICO 4788—80) MNocypa mepHas nabopatopHas cTekisHHasa. Linnnx-
Opbl. MEH3YPKKW, KON6bI, Npobupku. ObLLNe TEXHUYECKUE YC0BUA

FOCT 3118— 77 PeakTWuBbl. Kucnora consHas. TexHU4Yeckme ycnosus

FOCT 4233—77 PeakTwuBbl. HaTpwuii XnopnucThliA. TEXHUYECKME YCNOBUSA

FOCT 4234—77 PeakTwuBbl. Kanuit xnopucTblii. TexHuyeckme ycnosus

FOCT 4461—77 PeakTwuBbl. KucnoTa a3oTHasa. TexHu4eckue ycnosus

FOCT 4526— 75 PeakTuBbl. MarHuii okcug. TexHn4Yeckue ycnosus

FOCT 4530—76 PeakTwuBbl. Kanbumnil yrnekucnblii. TexHUYecKne ycnoBus

OCT ISO 5068-2—2012 Yrnu 6ypble n UrHuTbl. OnpeaenexHve cogepxaHus snaru. Yactb 2. KocBeH-
HbIVi rpaBMMETPUYECKUI MEeTOA onpefAeneHns Bnary B aHanntnuyeckoii npobe’ 1l

FOCT ISO 5725-6—2003 To4HOCTb (NPaBW/IbHOCTb U MPELM3NOHHOCTL) METOAOB U pe3y/ibTaToB n3Me-
peHuii. YacTb 6. Vicnosib3oBaHWe 3HAYEHMI TOYHOCTU Ha NpakTuke2l

[OCT 6709—72 Bopa AucTuUNNMpoBaHHasA. TexHuyeckue ycroBua3>

FOCT 10742—71 Yrnm 6ypble, KAMEHHble, aHTpauuT, roptoyne crnaHubl MyrofbHble 6pukeTbl. MeTo-
Abl 0T60pa 1 NOAroTOBKM NPO6 ANA NabopaTopHbIX UCNbITaHui

FOCT 11303—2013 Topd 1 NpoAyKThbl €ro nepepaboTku. Menog NpUrosiloBAeHNS aHaIUTUYECKNX
npo6

" Ha Tepputopun Poccuiickoii ®epepaunn geiicteyet FOCT P 52917—2008 (MCO 11722:1999, UCO 5068-2:2007)
«Tonnueo TBEPAOE MUHepanbHoe. MeToAbl onpefeneHnsa Bnarn B aHanuTU4eckoin npobe.

2lHa TeppuTopumn Poccuiickoit ®epepauun aelicteyet FTOCT P UCO 5725-6— 2002 «ToyHOCTb (MPaBUIbHOCTb U
npeLnM3noHHOCTb) METOA0B U pe3ynbTaToB N3MepeHnin. Yactb 6. Micnonb3oBaHne 3HAYEHUI TOYHOCTU Ha NpPaKTUKe».

g Ha tepputopumn Poccuiickoii ®eaepauun geiicteyet FOCT P 52501— 2005 (MCO 3696:1987) «Bopaa gna nabopa-
TOPHOTO aHanusa. TexHU4Yeckne ycnoBusa».

N3paHne opuynanbHoe
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FOCT 11305—2013 Topdh 1 NpoayKThbl ero nepepaboTkn. MeToapbl onpegeneHns snaru

FOCT ISO 11722—2012 TonnuBo TBEPLOE MUHEPASIbHOE. YTO/b KAaMEeHHbI. OnpegenexHne Bnarv B aHa-
nuTUYeckoi npobe Ana obuiero aHanmsa BbICylUMBaHWEM B Toke azoTal»

FOCT 13867—68 TMNpoayKThbl xuMuyeckne. O603HaYeHNE YNCTHTbI

FOCT 18300—87 CnupT 3TUNOBbIA PEKTUMNKOBAHHbIA TEXHUYECKNA. TeXHNYeckne ycnosmsa2

FOCT 25336—82 [llocypga n o6opynoBaHve nabopaTopHble CTeKNsAHHbIE. TuMbl, OCHOBHbIE NapaMeT-
pbl 1 pa3mepsbl

NMpumeyvyaHune — lNpu NONb30BAHUN HACTOAWMM CTaHAAPTOM Lienecoo6pasHo NpPoBepuUTb AeicTBUE CCbINoY-
HbIX CTaHAapToB B WH(OPMAUWOHHON cucTeme 06l ero nofb3oBaHUs — Ha oduuuanbHOM caiite ®efepanbHoro
areHTCTBa N0 TEXHUYECKOMY PEry/IMPOBAHNI0 U METPOIOTN B CETN VIHTEPHET AU NO eXEerof4HOMY MHOPMaLNOHHOMY yKa-
3ateno «HauynoHanbHble CTAHAAPTbI», KOTOPbI ONY6/IMKOBAH MO COCTOSAHMIO HA 1 AHBAPS TEKyL,ero roga, 1 no Bbinyckam
€XeMeCAYHOro NHOPMaLMOHHOTO yKkasaTens «HaunoHanbHble CTaHAaPTbI» 3a TeKyLnii rod. ECAn CCbiNoYHbIi cTaHAapT
3aMeHeH (M3MeHEeH), TO NPV NOb30BaHUN HACTOAWMNM CTaHAAPTOM c/ieyeT PyKOBOACTBOBATLCS 3aMEHSIOWUM (M3MEHEH-
HbIM) CTaHAAPTOM. ECAN CCbINOYHbIN cTaH[apT OTMeHeH 6e3 3amMeHbl, TO NOJIOKeHNE, B KOTOPOM AaHa CChisika Ha Hero,
NpUMeHseTCsl B 4acTW, He 3aTparuBatoLweil aTy CCblKy.

3 CywHocTb mMeToga

CywHOCTb MeToAa 3aknioyaeTca B aKCTpakuum npobbl TBEPAOro TONAMBA KUNALWMM pa3baBieHHbIM
pacTBOPOM COJISTHOW KncNoThl. MpeaBapuTensHO Npoby 06pabaTbiBalOT CNMPTOM ANS YYULWEHUS cMaYun-
BaHus.

YacTb MeTasnoB, Taknx Kak HaTpuid, Kannii, KanbLuii, MarHuin nxeneso, HaxoAAWMXCa B TONVBe, nepe-
XOANT B CONAHOKUC/IbIA 3KCTPAKT. SKCTPAKT OTAENSIOT OT OcTaTKa Npobbl (OUNbTPOBAHMEM UMW LLEHTPUGYrnpo-
BaHMEM.

CopepxaHue HaTpus, Kanus, KanbLus, MarHusa nxenesa B aKCTpakTe onpefensioT MeTofoM aTOMHO-a6-
copbumoHHoli cnektpoMmeTpun (AAC) € NCnosib30BaHWEM rpafyMpoBOYHOIO rpaduka.

[JonyckaeTcs aHanM3npoBaTb IKCTPaKT APYTMMU UHCTPYMEHTaIbHbIMU (PU3NKO-XUMUYECKUMIN MeToAa-
MU. NPUTOAHLIMU AN1A KOIMYECTBEHHOIO Onpefie/ieHNs 3TUX 3/IEMEHTOB B npejesiax UCMbITYeMbIX KOHLeHTpa-
LMil, TOYHOCTb KOTOPbIX OTBeYaeT TpeboBaHUSAM HaCTOsLWEero cTtaHgapTta, HanpyMmep MeToAO0M OMNTUYecCKOl
3MWUCCUOHHOI CNEeKTpOMETPMM C MHAYKTUBHO CBA3aHHOW nnasmoii (MCM-O3C) unu nnaMmeHHo-oToMeTpu-
YeCKMM MEeTO[OM.

MpumevaHunsn

1 CopepxXaHue Kaxoro XMMUYeckoro afieMeHTa B 3KCTpakTe onpefenatoT oTAenbHo. [T03ToOMy B 3@aBUCUMMOCTU OT
uenei ncnbiTaHUA U NPUMEHSEMOTO NPUG0Pa KONMYECTBO ONpeAeSeMbIX MeTas/IoB MOXHO U3MEHATbL OT OAHOTO A0 NATU.

2 B HacToAlWweM cTaHgapTe npueBejeHa MeToAuKa onpefeneHus MeTannosB B 3KCTpakTax ¢ NOMOLLbIO aTOMHO-a6-
copbunoHHoro cnektpomeTpa (AAC).

4 PeakTnBbl N MaTepuasibl

Mpy nposefeHn ncnbITaHUi cnefyeT UCNONb30BaTb XMMUYECKUE peakTUBbl KBaiMuKaunm He Hike
y. 4. a.no FOCT 13867.

4.1 Bopga guctunnuposaHHas rno FOCT 67093).

4.2 CnupTt atwnioskii no FTOCT 18300.

4.3 Kucnota consiHas (HCI) no FOCT 3118 KOHLeHTpupoBaHHas, NoTHoCTb0 p = 1.19 r/cm3.

4.4 Kucnota consiHas, pacteop 1:10. PacTBop rotoBsit, CMellnBas 0ANH 06BbEM KOHLLEHTPMPOBAHHOA
consHon kucnotol (4.3) ¢ 10 o6bemamu Bogp! (4.1).

4.5 Kncnota asoTtHast (HNO3) no FOCT 4461 KOHUEeHTpuUpoBaHHas, NaoTHOCTbI0 p0= 1.42 r/cm3.

4.6 Okcug naHTaHa (La2Q?3).

!| Ha TeppuTopun Poccuiickoii ®epepaunn geincteyet FTOCT P 52917—2008 (MCO 11722:1999. CO 5068-2:2007)
«Tonnueo TBepAOe MUHepanbHoe. MeToabl onpeAeneHns Bnaru B aHannTuyeckoi npo6e».

2>Ha TeppuTopumn Poccuiickoin ®degepauunu geiicteyer FTOCT P 55878—2013 «CnupT 3TUNOBbIV TEXHUYECKUI Tnf-
PONN3HBIN PEKTUNKOBAHHbIW. TeXHUYECKNE YCOBUS».

3>PekomeHayeTcsi UCNONb30BaTh BoAy 2-ii cTeneHn ynctotel no FOCT P 52501. AUCTUNNMPOBAaHHYI0 BOAY ABaXAbl
neperoHAT B annapaType 13 KBapLueBOro cTekna WAuW noaBepraiwT AenoHnsauuun. B cooTBeTcTBUM C TpeboBaHnamun
FOCT P 52501 Boay 2-i1 cTENEHW YNCTOTbl XPaHAT B repMeTUYECKM 3aKPbITON Tape U3 NoNN3TUIEHa BbICOKOrO AaBNeHuns
UnAu nonunponunexa.

2
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4.7 PacTBop naHTaHa

23.4 r La20 3pacteopstoT B 350 cm3Boabl (4.1), MmeaneHHo o6aBnsAoT 50 cM3KOHLEHTPYPOBaHHO a3oT-
HOW KMcnoTel (4.5), TWaTenbHO NepeMeLlBatoT, NEPEHOCAT B MEPHYI0 K06y BMecTumocTblo 1 amM31n pa3bas-
NAT BOAOW [0 METKU.

OcTopoxHo! Mpu fo6aBneHUN KOHLEHTPUPOBAHHON a30THOM KMCNOThl K BOAO BbifieNAeTCs 3Ha-
ynTenbHOE KOIMYECTBO Tenaa, No3TOMY CMeLUMBAHNE MOXET npoTekaTb BypHO.

MpumeuyaHune — PacTBOp laHTaHa UCMOMb3YIOT A/ NOAABEHNSA NOHM3ALNMN NPU ONPEeAeNeHnmn Kanbums. 4ns
3TOW LEenn MOXHO MCMNOJb30BaTh aflbTepPHATUBHbIE PACTBOPbI, HANPUMEpP PacTBOp Le3us.

4.8 Mepxnopat marumsa [Ma(Cko4)2) (aHrmapoH) 6e3BoAHbINA, ¢ pasmepom yacTul oT 0.7 go 2,0 mMm, nc-
NO/b3YI0T KaK OCyLUNTE b.

OcTopoxHo! PereHepauns nepxsoparta MardHvus nyTeM BbiCylIVBaHUSA B CyLINILHOM WKady Hepo-
nycTuma un3-3a BO3MOXHOCTY B3pbiBa. [epxsiopaT MardHus ABAsSETCA CUIbHbIM OKUCIUTENIEM, U ero He-
06X0AMMO XpaHUTb BAANN OT OpraHMyeckux maTepuasnos, TakuxX Kak macna, cMa3ouHble matepuansl 1
opraHuyeckue pacTsopuTenu.

4.9 ®unbTpbl GyMaxKHble, NIOTHbIE.

4.10 OCHOBHble pacTBOPbl METaJI10B.

4.10.1 Hartpwin xnopucthblii (NaCl) no FOCT 4233.

4.10.2 PacTtBOp HaTpusa 1 mr/icm3

2.542 r xnopucTtoro Hatpusa (4.10.1), npegsapuTenbHO BbicyweHHoro npu 110 °C B TeyeHne 14, pacTBo-
pstoT B 200 cm3B0ogp! (4.1). PacTBOp NepeHOCAT B MepHY0 konby BMecTumocTbio 1amM3 1 pa3baBnsioT BOAOM
[0 MeTKu.

4.10.3 Kanwii xnopucTblii (KCI) no FTOCT 4234.

4.10.4 PacTtBop kanua 1 mr/icm3

1,907 r xnopucToro kanus (4.10.3). npeasapuTenbHO BbicyLeHHoro npu 110 ®C B TeueHue 1 4. pacTeops-
toT B 200 cm3 Bogpl (4.1). PacTBOp NepeHOCHAT B MepHYt0 k016y BMECTUMOCTbI0 1 AM3 1 pa3baBnsaoT BoAON A0
METKM.

4.10.5 Kanbuwit yrnekmcnbiin (CaC03) no FOCT 4530.

4.10.6 Pactsop Kanbuua 1 mricm3

2.497 r yrnekucnoro Kkanbuns (4.10.5). npeasaputesibHO BbicyLleHHoro npu 110 °C B TeyeHue 1y, pac-
TBOPSIIOT B pacTBope, cogepxallieM 10 cM3KOHLEeHTPMPOBaHHOW CONAHOM kncnoTbl (4.3) n 200 cm3BoApb! (4.1).
PacTtBop goBogAT f0 cnaboro kunenus ans yganenma C02. 3aTeM oxNaxaatoT, NepeHoCcAT B MEPHYIO Kooy
BMecTMMOCTbio 1 AM3 1 pa3baBnsatoT BOAON [0 METKM.

4.10.7 Marnusa okeng (MgO) no FOCT 4526.

4.10.8 PactBop maruus 1 mr/cm3

1.658 r okcupga marHus (4.10.7), npeasapuTenibHo npokaneHHoro npu 1000 °C B TeyeHne 14, nomeluarot
B pacTBop, cogepxaliuii 10 cM3KOHLeHTPUPOBaHHOM consiHow kucnoTbl (4.3) n 200 cm3Bogbl (4.1), Twarens-
HO MepeMeLunBaloT, HarpeBalT 40 PacTBOPEHUS OKCMAA MarHus, OxXnaxAalT, NepeHOCHAT B MEepHY Konby
BMecTMMOCTbio 1 AM3 1 pa36aBnstoT BOAOK [0 METKM.

4.10.9 >XXenes3o, MUHUMasIbHasA CTeNeHb YNCToTbl — 99.8 % Fe.

4.10.10 PactBop xenesa 1 mr/cm3

1.000 r uncToro xenesa (4.10.9) nomellaroT B pacTBop, cogepxatunii 20 cM3KOHUEHTPUPOBAHHOW CONs-
Hol kucnoThbl (4.3) 1 20 cm3Boabl (4.1), 1 TLWATENBHO NEpeMeLLVBaOT. HarpeBarT 40 KUMEHNS 1 OCTOPOXHO KK-
NATAT 40 pacTBOPEHUs Xxesnesa. PacTBop OX/1axXaaloT, NepeHOCAT B MepHy Konby BMeCTUMOCTbI0 1 AmM3 u
pa3baBnsT BOAON A0 METKN.

4.11 BMeCTO OCHOBHbIX pacTBOpOB, NPUrOTOBMEHHbLIX B abopaTopun, MOXHO UCMNO/bL30BaThL rocyaap-
CTBEHHblE CTaHAapTHble obpasybl (FTCO) pacTBOpPOB MeTas/1I0B KoHUeHTpaumein 1 mr/cm3 (1 r/am3).

5 Annapatypa

5.1 Becbl nabopatopHbie no FOCT OIML R 76-1 ¢ npegenom gonyckaemoii norpewHoctt * 0.1 wr.

5.2 UeHTpudpyra nabopatopHasi 4acTtoToil BpaleHmsa He MeHee 2000 MuH-1 Mpobupkn uunuHapuyec-
Kne BMeCTUMOCTbIO A0 250 cM3 418 LeHTpudyru.

5.3 Okcukatop c ocywmTenem (4.8).

5.4 DneKkTponnuTka.
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5.5 KannbposaHHas MepHas CTeKNSHHAsA NocyAa: NMneTku, 61opeTkn, MepHble Konbbl, CTakaHbl U Ap. No
FOCT 1770 n rOCT 25336.

5.6 MonuaTuneHoBas Tapa A9 XpaHeHWs BoAbl 1 PacTBOPOB, M3rOTOB/IEHHASA U3 NONN3TUIEHA BbICOKO-
ro AaBneHns AN NOMNPONUIEHa, repMETUYHO 3aKPbIBAOLASACA 3aBUHUNBAIOLLVIMUCS KPbILLKAMU.

Mepeg ncnonb3oBaHMEM Tapy 3ano/iHST pacTBOPOM a30THOM KUCNOTbI (4.5). pa36aBnieHHo B COOTHO-
weHun 1 :9. 1 OCTaB/IAT HE MEHEE YeM Ha 48 4. 3aTem Tapy TulaTesIbHO NpoMbIBaOT BoAol (4.1).

5.7 ATOMHO-a6COpPOLMOHHBI CNEeKTPOMEeTP AN onpefenieHNs KOHLeHTpauuu MeTaioB B 3KCTPakTax.

Mpn6op fomkeH obecneunsaTtb TpebyeMyto NPeLn3MoHHOCTL M3MepeHns KoHLeHTpauumii Na. K. Ca. Mg u
Fe B akcTpakTax (pa3gen 10). Tvn npubopa fo/mkeH 6bITb cepTUdMLMPOBaH 1 3aperncTpuposaH B M3cygap-
CTBEHHbIX peecTpax cpeAcTB usmepeHuin Poccuiickoii ®egepauun n cTpar CHI. a Takxe AonyLieH K npu-
MEHEHWI0 B 3 TUX rocyaapcTBax.

NMpumeuyaHune — [onyckaeTcsi NPUMEHSATL ONTUYECKNI IMUCCUMOHHBIN CNEKTPOMETP WX NaMeHHbIi hoTomeTp.

6 T[logrotoBka K UCMbITAHUAM

6.1 lMpurotoBneHne rpagynpoBOYHbLIX PacTBOPOB

KOMMOHeHTbI rpaflyvpoBOYHbLIX PACTBOPOB NpusefeHsbl B Tabnuue 1. OCHOBHblE KOMMNOHEHTbLI (MaTpuy-
HbIli COCTaB) rpafyvpoBOYHbIX N aHANIN3MPYEMbIX PACTBOPOB AO/MKHbI 6bITb @HANIOTMYHBIMU, T. €. rpagyupo-
BOYHblE PACTBOPbI AO/MKHbI COAEPXaTb Te Xe peakTUBbl U B TEX Xe KO/MYecTBax, Y4To W aHanusmpyembie
pactsopb! (8.2).

MpurotoBneHve rpafynpoBOYHOrO pacTtBopa A: B MepHyl konby BMecTMMOCTbio 1 AM3 nomeljaroTt
40 cm3pacTBopa flaHTaHa (4.7) n 200 cm3pacTeopa consiHol KucnoThl (4.4). [o6aBnaoT 1 cM30CHOBHOrO pac-
TBOpPa C KOHLEeHTpauueli aHanmsmpyemoro anementa 1 mr/cm3(4.10), nepemeLunBatoT COAEPXKUMOE KONObI 1
pa3baBnsioT BOAON A0 METKU.

pafyupoBoyHble pacTBopbl B. C. D 1 E roTOBAT Tak e, Kak rpafynpoBOYHbI/ pacTBop A, ,06aBNSA 06b-
eMbl OCHOBHOTO pacTBopa meTtanna, ykasaHHble B Tabnuue 1

Ta6numuya 1— O6beMbl peareHTOB ANSi NPUrOTOB/IEHUA TPAAYMPOBOUYHbBIX PACTBOPOB

KoHueHTpauus
palyMpoBOYHbIiA anemeHTa B O6bEM OCHOBHOIO O6bem pactsopa O6bem pacTsopa
pacTteop rpagynpoBOYHOM pactBopa. cM* oKcuaa naHtaHa, cm1 CONSIHOM KMCNOTbI.CM*

pacTtsope, mr/gm’

A 1 1 40 200
B 2 2 40 200
Cc 3 3 40 200
D 4 4 40 200
E 5 5 40 200
XonocToii 0 0 40 200

Xos10cTol pacTBoOp A4/15 rPpajyvpPOBKY FOTOBAT TaK Xe. Kak OCTasibHble IpajynpoBOYHbIe PacTBOpPbI, HO He
f06aBnsis OCHOBHOIA pacTBop MeTanna.

[0Ns yBenuyeHust KonmyecTBa TOYeK Ha rpafyMpoBOYHON KPUBOI MOTYT GbiTb MPUrOTOB/IEHBI JOMNOMHU-
TesIbHbIe TPajyNpPOBOYHbIE PACTBOPLI C APYTMMU KOHLEHTpaLUUAMU. STO MOXET NoHaf06UTLCA B CBSA3M C LUNPO-
KM [ManasoHOM KOHLEHTpauuii onpegensieMblX 3/1eMEeHTOB, a Takke u3-3a KoneGaHuil B MokasaHusx
CMEKTPOMETpA.

MpafyMpoBOYHbIE PACTBOPbI XPAHAT B NOIMITUNEHOBLIX cocyfax (5.6) C repMeTUYHO 3aBUHUNBAIOLLUMU-
s KpbilkamMu. CpoK XpaHeHUs pacTBOpoB — He Gosiee 3 MecsiLEB.

MpumeuaHune — MpagynpoBOUYHbIE PACTBOPbLI C TEMU Xe€ KOHLEHTpaLuusaMn 3/1EMEHTOB LLenecoo6pasHo roTo-
BUTb B MePHbIX Konb6ax BMecTuMocTbio 250 nnm 500 cm3, yMEHbLINB COOTBETCTBEHHO 06bEMbI peareHToB.

6.2 ATOMHO-abCOpPOLMOHHBIA CNekTpoMeTp

Mpr6op noarotTaBnnBatoT K paGoTe B COOTBETCTBUM C MHCTPYKLMEN Mo aKcnayaTaLuun npuéopa. B Tabnu-
e 2 npuBeAeHbl pekoMeHyemble 415 NPOBEAEHNs aHasm3a rasoBble CMeCU W AJIMHbI BOSIH @aHaIUTUYECKNX
NVHWIA cnekTpa.

4
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Tab6nunuya 2— PekoMeHayeMble ra3oBble CMECU W ANINMHbI BOJIH ANA ONpeAeneHnsa 31eMeHToB

nemeHT OnuHa eonHbl.um [a3-owcnuTcnb — opoynii ras
Na 589.6 Bo3gyx — C2H2
K 766.5 Bo3gyx — C2H2
Ca 422.7 Bo3gyx — C2H2
Ma 285.2 Bo3gyx — C2H2
Fe 372.2; 248.3 Bo3gyx — C2H2

6.3 MocTpoeHne rpafynpoBOYHbIX rpadpMKos

YcTaHaBnmBaloT Hy/fieBoe 3HayeHne aHanutTuyeckoro curHana AAC B COOTBETCTBUM C MHCTPYKUMeEN Mo
aKcnayaTauum npubopa, UCnonb3yst X0N0CTON pacTBOp ANS rpafympoBku (Tabnuua 1).

'paAynpoBOYHbIE PACTBOPLI META/I/IOB BBOAAT B aTOMM3aTOp Npubopa 1 3anucbiBaloT 3HAYEHNS aHanMTm-
4eckoro curHana. Kaxgoe namepeHune npoBoAAaT No TpU pasa 1 BbIYUCASAIT cpegHeapudMeTnyeckoe 3HaueHue.
B npoviecce usmepenuit npu nepexofe oT pacTBOPOB OAHOI0 3/1IeMeHTa K pacTBopam Apyroro afieMeHTa cuctemy
nojauun pacteopa B aTomMu3aTop (pacnblnTeNb-ropenka) NpoMbIBatoT, Mponyckas yepes Hee Bogy (4.1) Ao Tex
nop. Noka rnokasaHns MOHWUTOPa He NPMON3ATCA K Hy/IeBOMY 3Ha4YeHMo. Ha OCHOBaHUM MOyYeHHbIX pesybTa-
TOB M3MEPEHW CTPOAT rpalyMpoBOYHbIN rpadink ANA KaXA0ro afieMeHTa B KoopAnHaTax: KOHLEeHTpauums onpe-
nensiemoro anemeHta (Mr/gm3) (ocb abeLumce) — 3HaYeHne aHaIMTUYeCcKoro curHana (ocb opAamHar).

pafynpoBKy Npubopa nepnoamnyeckn NpoBepsitoT, NCNOMb3ysa rpafyvipoBOYHbIE PACTBOPbI.

7 MpurotoBneHue Npoodbl

Mpob6a npeacTaBnseT coboii aHaIUTUYECKY NPoby, NPUrOTOBMEHHYD B cooTBeTCTBMU ¢ TOCT 10742
nnn FOCT 11303. MNMpob6a fomKHa HAXOANTLCA B BO34YLLIHO-CYyXOM COCTOSIHUM, A9 Yero ee packnagbiBaloT TOH-
KUM C/I0EeM W BbIAEPXMBAIOT Ha BO3[yXe NPU KOMHATHOWM TemnepaType B Te4YeHne MAUHUMabHOro BpEMEHU, He-
06X0AMMOro AN AOCTUXKEHNS PAaBHOBECUA MEX[Y B/IaXHOCTbIO TON/MBa 1 atMocdepsl nabopatopuu.

Mepep B3TMEM HaBecku Npoby TwaTesibHO NepeMeLlnBaloT He MeHee 1 MUH. NpeanoYTUTENIbHO MeXa-
HMYECKUM Cnocobom.

OfHOBpPEMEHHO CO B3AITUEM HaBECKW AN UCMbITAHWA OTOMpalOT HABECKWU ANA ONpefeneHns cogepxa-
HMA aHanuTuyeckol Bnarm no FOCT 1SO 5068-2. FTOCT ISO 11722 nnn TOCT 11305.

8 lpoBeaeHve ncnbiTaHnA

8.1 B3ATMe HaBeCKW A1 UCMbITaHUs

HaBecky Tonnuea maccoii (1,5 ¢ 0.05) r B3BewnBaloT ¢ npeAesiom onyckaemol norpewHocT £ 0,1 Mr un
NOMELLAT B CTEKNAHHBIA CTakaH BMecTUMOCTbo 250 cM3.

8.2 lMpurotosneHne pacTtsopa A/ UCNbITAHUSA

B cTeknaHHbI cTakaH ¢ Npoboii fo6aBnsaloT 4 cM33TaHona. CTEKNSHHON Nasloyukoi NnepemMeLunBatoT Npo-
6y Co cnMpTOM 4,0 NOJSTHOTO CMayBaHns NPobbl M 06pa3oBaHMa NacTbl. He yaansas n3 ctakaHa nanodvku, fobas-
naT 50 cm3 pacTBopa ConsHol knucnotol (4.4).

HarpeBaloT pacTBOp Ha 3/1eKTPONIUTKe A0 TEMNEePaTypbl UyTb HUXE TeMnepaTypbl KUMEHUSA U BblAEPXu-
BalOT NMpu 3TOi Temnepatype 15 MUH. 3aTeM HaKpbIBAKOT CTakaH 4acOoBbIM CTEK/IOM W BblAEPXMBAKOT €ro npu
Temnepartype, 6/1M3koi K TemnepaType kuneHus, ewe 45 MyH. YpoBeHb pacTBOpa B CTakaHe MofAepXuBaroT
nobasneHnem Bogbl (4.1). 3atem cogepXnmoe cTakaHa OX1axaaloT, He nepemelumBas.

NMpumeuyaHune — Takas npoueaypa o6ecneunmsaeT nNojHoe yAaneHue ataHona.

OKCTpaKT OTAENAT 0T ocTaTka hunbTpoBaHnem (nepeyncrieHne a)] unu LeHTpudyruposaHuem [nepe-
yncnexuve b):

a) COAEPXMMOE CTakaHa hunbTPyIoT Yepes NA0THbIV unbTp (4.9) MeTOAOM AeKaHTaLun B MEPHYHO KOJ-
6y BMecTMMOCTbIo 250 cM3. O6MbIBAOT CTEHKM CTakaHa ¥ CTEKNSHHYIO Nanoyky TensibiM pacTBOPOM COMSHOM
KMcnoTol (4.4) 1 KONIMYECTBEHHO NEPEHOCAT OCTATOK Ha (hunbTp. OCTaToK Ha hunbTpe TpK pasa NPoMbIBaOT
TenbIM PacTBOPOM COMISIHON KMCNOThbI (4.4) nopuuamu no 20 cm3,
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b) COAEPXKMMOE CTakaHa KONIMYeCTBEHHO NepeHOoCcAT B Npobupku ueHTpudyru (5.2) n ueHTpudyrnpytot
B TeueHne 5 MunH. PacTBop Haj ocaZikom CAvBalOT yepes (hubTp B MEPHYHO K0Nby BMecTuMocTbio 250 cm3. K
ocafiky B npobmpkax NpuanBatoT Tenblii pacTBOP CONSAHOM KNCNOTbI (4.4). nepemeLlvBaloT BHOBb LieHTpudy-
TVPYIOT Y NEPEHOCAT IKCTPAKT B TY Xe MepHYto konby. OcTaTok U3 Npobupok NepeHocaT Ha (OUIbTP U NPOMbIBa-
0T 2—3 pasa Ten/ibIM PacTBOPOM COMAHOW K1CAOoThl (4.4) nopuuamu no 20 cm3.

Konby c akcTpakToM OxnaxgalT A0 KOMHATHON TemnepaTypbl, fo6asnaioT 10 cM3 pacTBopa naHTa-
Ha (4.7) v pa36asnsioT Bogo (4.1) 4o MeTkn. PacTBop TLaTtesibHO NepemMeLLmnBaoT.

PacTBOp X0N10CTOro ONbITa, COAEePXaLL Wil Te Xe peaKkTUBbI B TEX Xe Ko/myecTBax, YTo 1 pacTBop 415 aHa-
M3a. roToBSAT aHa/orMYHbIM 06pa3oM, HO 6e3 HaBeckn ToMnuBa.

8.3 AHanus pacTtsopa AN UcnbiTaHusa

PacTBOp ANA UcnbITaHWs, NPUroTOB/IEHHBIN Mo 8.2. BBOAAT B aTOMM3aTop NpMbopa 1 3anvcbiBatoT 3Have-
HVe aHaNMTUYecKoro curHana. ismepexHne NnpoBoAAT Tpu pasa, 3a pesynbTaT M3MepeHns NPUHUMAtOT cpeaHe-
apudmeTuyeckoe 3HaveHve.

OfHOBPEMEHHO U3MEPSIOT NHTEHCMBHOCTL aHa/IMTUYECKOrO CUrHaa pacTBopa Xo/10CTOro onbITa.

Mo rpafympoBOYHOMY rpadduky onpeaensioT KOHLEeHTpauuio aHannsmpyemoro pactsopa ¢, (Mr/gm3).

Ecnun abcopbuus aHanmsmpyemoro pactsopa npesbiwiaeT abcopbumnio Hanbonee KOHLEHTPUPOBAHHOTO
rpagyvpoBOYHOrO pacTBopa, aHaIM3npyemblii pacTBop pasbaBnAlT Tak. YTOObI aHAIMTUYECKUIA CUTHaN pas-
6aBNEHHOro pacTBopa HaxoAuacs nNpubNn3uTeNbHO Ha cepeanHe rpasyupoBOYHON KpuBON. KpaTHocTb pas-
6aBneHns F 3anvcbiBatoT. 3MepsaoT aHanMTuuecknin curian pasdbasneHHoro aHansnpyemoro pacteopa u no
rpagyvpoBOYHOMY rpadinky OnpegenstoT ero KoHueHTpaumio ¢, (Mr/igm3).

9 O6paboTka pe3y/ibTaToB

MaccoBy1o 0110 3N1ieMeHTa X B CyxOM TonuBe Xii %. paccunTbIBalOT, UICXOAS U3 KOHLEHTPaLUW 3N1eMeH-
Ta B aHa/IM3pyemMoM pacTBope, no hopmyse

X*= 2*cxF | M)
m (100 - IV a)

rae CxX — KOHLeHTpauus anemMeHTa X B aHaM3MpyeMom pacTeope, onpegesieHHas no rpagympoBoyHOMY rpa-
dviky, mrigm3;
F — kpaTHOCTb pas6aBfeHvs aHanu3npyemoro pacteopa,;
T — Macca HaBecku Npoobbl, B3ATOW AN aHanunsa, r;
W 3— maccoBas f0n1a aHaAuTu4eckol snaru B npobe. %.

10 lMpeunsnoHHoCTb

MpeLn3noHHOCTbL MeToa XxapakTepm3yeTcsi NOBTOPSAEMOCTbIO I 1 BOCNPOU3BOAMMOCTbI0 SPNOMYYEHHbIX
pe3ynbTaTos.

10.1 MNoBTOpPAEMOCTb

PesynbTaTbl ABYX HE3ABUCUMbIX NapasifiefibHbiX onpeAeneHunii, NpPoBeAeHHbIX B TeYeHne KOPOTKOro npo-
MeXyTka BpeMeHW, HO He OJHOBPEMEHHO, B OAHOI nabopaTopmMm OJHUM UCMOMHUTENEM C UCNO/Ib30BaHNEM
O/HOW 1 TOIM e annapartypbl U3 NpeAcTaBUTE bHbIX HABECOK, 0TOGPaHHbIX OT OAHOW U TOW e aHaNUTUYeCcKoi
npo6bl, He JO/MKHbI OT/IMYATLCA 6osiee, YeM Ha 3HaYeHne NOBTOPAEMOCTH, yKa3aHHoe B Tabnuue 3.

Ta6nunuya 3— MNpeynsmoHHOCTb MeToda

Maccosas gons anemeHTa, % Mpepgen nosTopsiemocTyt Mpeaen BOCNPOM3BOAMMOCTU
[o 0.5 BkAou. 0.025 % abec. 0.05 % a6ec.
Cs. 0.5 5 % cpegHero 3HavyeHus 10 % cpefHero 3HavyeHus

Ecnu pacxoxzeHue mexay pesysbtatamu, pacCYMTaHHbIMU Ha CyX0e COCTOsIHME TOM/MBa, 60blue, Yem
3HayeHvie npegena NOBTOPSEMOCTH, ykaszaHHoe B Tabnuue 3. noctynatoT B cooTBeTcTBMU ¢ FTOCT ISO 5725-6,
5.2.

b
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10.2 Bocnpou3BoAMMOCTb

CpefHue pe3ynbTaTtbl ABYX Napasisie/ibHbIX ONpeaenieHnii, pacCYMTaHHbIX Ha CyX0e COCTOsiHUe TonnBea,
NPOBEEHHbIX B ABYX pa3HbIX labopaTopusix, U3 npescTaBUTeIbHbIX NOPLUIA OAHOM 1 TOl Xe Npobbl, 0TO6paH-
HbIX Ha MocnefHel cTafnn ee NPUroTOB/IEHUS, HE AO/DKHBI OTIMYaTbcs 6osee, YeM Ha 3HaYeHNe BOCNPOU3BO-
AVMOCTKN, NpuBeAeHHoe B Tabnuue 3.

Ecnu pacxoxgeHve mexay pesynbTatamu, paccuuTaHHbIMU Ha Cyx0e COCTOsiHUe Tonamea, 60/bLue, Yem
3HauyeHWe npegena BOCMPOU3BOAMMOCTU, YyKasaHHOe B Tabnuue 3, MOCTynawT B COOTBETCTBUM C
FOCT I1SO 5725-6, 5.2.

11 TMNpOoTOKOM UCAbITaHWA

MpOTOKON UCMbITAHWUIA [O/MKEH COAEpXaTh:

a) CCbI/IKYy Ha HacToALWuMi cTaHAapT;

b) naeHTudrkauno npobbl;

C) pesynbTaTbl UCMbITAHWSA, METOAbI X pacyeTa 1 CBEAEHUSI O TOM. K KAKOMY COCTOSIHWIO TOM/IMBA OHY OT-
HocATCS;

d) paTy npoBeAeHus UCNbITaHUS;

e) cofepxaHue Bnaru B aHanutuyeckoii npobe, ecnu pesynbtaTbl NpeAcTaB/ieHbl HA aHa/IMTUYECKOE
COCTOSIHME TOMN/MBA,;

f) napameTpbl cnekTpoMeTpa, atomMu3aTopa 1 TUM CNekTPasibHOW NaMnbl, MCMO/Ib30BaHHbIE NPU UCMbITa-
HUW.

Mpunoxexune A
(cnpaBouHOeE)

CpaBHeHUe CTPYKTYpbl MEXAYHAPO4HOTO CTaHhapTa Co CTPYKTYpOi
MeXrocyAapcTBeHHOro cTaHaapTa

Ta6nuya [A1

CTpyKTypa MexayHapofHoro ctaHgapTa 1ISO 1952.2008 CTpyKTypa HacTosle cTaHjapTa
Pasgen Pazgen
- 6
6 7
7 8
8 9
9 10
10 11
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