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[lpeagucnoBue

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

CBeaeHUA o cTaHaapTe

1 NOAIrOTOBJIIEH ®eaepanbHbIM rocygapcTBEHHbIM YHUTAPHBIM NpeaAnpUatTruem «NHCTUTYT roprodinx
MCKOMAaeMbIX — HayUYHO-TEXHUYECKMN LEHTP MO KOMMMNEKCHOW nepepadboTke TBepablX roptoumnX NCKONaeMbix»
(PIYTT UMW) Ha ocHOBe CODCTBEHHOMO ayTEHTUYHOIO Nepesoja ctaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHun4yeckum komuteToM no ctaHgaptusaunm TK 179 «Teepaoe MnHepanbHoe TOMMABO»

3 YTBEP>XAEH W BBEAEH B AEWNCTBUWE [MMpukasom ®eaepansHOro areHTcTBa no TeXHNYecKomy
perynuposaHuio n metponormnn ot 23 aekabpsa 2010 r. Ne 1039-ct

4 HacTtodawun ctaHgapT ssBnseTca MoaudnuMpoBaHHbIM N0 OTHOLUEHUIO K MeXayHapoaHOMY cTaHaap-
TY MCO 1952:2008 « TBepable MUHepanbHble Tonnuea — OnpeaeneHne MeTannoBs, 3KcTparupyemblx pasdan-
neHHon consHoun kucrnotony (1ISO 1952:2008 «Solid mineral fuels — Determination of extractable metals In
dilute hydrochloric acid») nytemM nsmeHeHMAa oTAeNbHLIX Ppas (CNOB, 3HAYEHWUN NnoKasaTenen, CCblfok), KOTO-
pble BblAeNeHbl B TEKCTE KYPCUBOM

5 BBEOEH BI'NEPBbIE

ViHcbopmayust 06 UMEeHeHUSIX K HacmosilweMy cmaHoapmy rybnukyemcs 8 eXke200H0 u30asaeMoM UH-
opMallUOHHOM yKa3zamene «HalyuoHanbHbie cmaHOapmbi», a meKkcm U3MeHeHUU U rornpasok — 8 exxeMe-
CSYHO U30asaeMbixX UHPOPpMaUUOHHBIX yKazamernsx «HauuoHalnbHbie cmaHoapmbi». B criydyae riepecmompa
(3aMeHbl) Ui OMMEHbLI Hacmosuwje2o0 cmaHoapma coomeemcemeyruiee yeeoomMmreHue byoem ornybriukoeaHo
8 eXXeMeCs4YHO u3dasaeMoM UHpOpMaUUOHHOM YKalamerne «HauuoHaneHbie cmaHOapmbi». Coomeemcemay-
rouast UHgpopmMmauus, yeeooMiieHuUe U meKkcmal pasMelaromces makxe 8 UHgbopmMayluoHHoOU cucmeme obujez20
rofb308aHUss — Ha ocbuyuansHoM calime ®edepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Memporsioauu 8 cemu VIHmepHem

© CtaHgaptuHdopm, 2011

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

HaTpui, kanun, Kanbuun, Xeneso n marHui obblMHO coaepXaTca B TBEpAOM MUHeparibHOM TOMMBE.
OTWN 3NEeMeHThLI MOTYT co3aaBaTh CyLLEeCTBEHHbIE NpobNeMbl NPY NPOMBbILLIEHHOM CXXUraHKU TBepablX TOMMNB,
T. K. OHU 3arpsaA3HAT NMOBEPXHOCTU KOTNOB 1 CO34al0T CIOXHOCTU NPU yaaneHUM 30NbHbIX OTIIOXEHUN.

[Tpn nayvenmnmn gopm HaxoxaeHust Na, K, Ca, Mg 1 Fe B yrnax 0b1no obHapyXXeHO, YTo YacTb 3TUX MeTan-
NOB BXOAWUT B COCTaB aNtoMOCUNUKATOB, a Apyrasi — B COCTaB X/TOpMUAaoB, kKapboHaToB, rymaToB 1 Ap. [epBas
YacTb He 3KCTparnpyetca pasdbaBneHHbLIMU pacTBOpPaMmM CONSAHOW KNCNOThI, a BTOpast NepexoanT B SKCTPaKT
MPU KUNSYEHUW, MPUYEM 3KCTPaKLUA CONPOBOXAAETCH peaKkLusaMm obMmeHa. 3T0 CBOMCTBO NErno B OCHOBY Me-
Toda, pernaMmeHTUPOBaHHOIO B HACTOSALWEM cTaHaapTe.

MccnegoBaHus nokasarnm, YTo KONUYeCcTBO MeTanmMoB, 3KCTparnpyemMelix pasdaBneHHoOU COMsIHOW KNCMO-
TOW, OKa3blBaeT 3HaYNTENbHO DonblUee BNUAHWE Ha LWNaKyoLWy CNOCODHOCTL TBEPALIX MUHEpParbHbIX TOM-
Nue, Yem obllee Konm4ecTso MeTanos.

B HacTodawmin cTaHgapT BKNKOYEHbI AONOMHUTENbHBIE MO OTHOLWEHUIO K MeXAyHapoaHOMY CcTaHOapTy
NCO 1952 TpeboBaHudA, oTpaxarowme noTpedHOCTU HaUuMOHAaNbHOW 3KOHOMUWKW rocyaapcTBa, a UMEHHO:

- B 061acTu pacnpocTpaHeHUsl KOHKPeTU3UPpOoBaHbl BUAbI TBEPOOro MUHEpParbHOro TONMBA;

- NOAroTOBKa K UCNbITAHUIO BbldeNeHa B OTAeNbHbIN pa3gen;

- YNpOoLeH cnocod NpUroTOBMEHUA pacTBOpa CONMAHON KUCNOThI ANA SKCTPaKLU K.

IV
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(MCO 1952:2008)

HAUUWOHAINBbHBIUN CTAHOAPT POCCUUCKOWN PEOQOEPALUMN

TonnuBo TBepOoe MUHepanbHoe

ONPEOENEHUE METAJINOB, 9KCTPAITUPYEMbIX
PA3BABJIEHHOU COJIAHOU KUCNTOTOWU

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

Ilata BBegeHnsa — 2012—07—01

1 O6nactb NpMeHeHUA

HacToqawuny ctaHgapT pacnpocTpaHAeTCa Ha KaMeHHbIe U Bypkie yanu, nuaHuUmei, aHmpauyumsasl, 20pH0-
yue criaHybl, mopg (Oanee — meepooe MuUHepallbHoe morueo) U ycTaHaBNMBaeT MeTo 3KCTpaKLUUM TBep-
ObIX MUHEepanbHbIX TONUB pa3dbaBrneHHoOW CONAHON KUCNOTOU U onpeaeneHnsa B 3KCTpakTe HaTpusl, Kanus,
KanbLua, Xenesa 1 MarHug.

2 HopMaTuBHbIE CCbINKN

B HacTosileM cTaHaapTe UCNoNb30oBaHbl HOPMAaTUBHBIE CChINIKKM Ha cneayrowne ctaHaapThl:

[OCT P UCO 5725-6—2002 ToyHocmb (ripaguilbHOCMb U Mpeyu3uoHHOCMb) Memooos U pe3yribma-
mos usmepeHul. Yacme 6. Vicrione3ogaHue 3Ha4vYeHuUU moyHocmu Ha rnpakmuke (MCO 5725-6:1994, 1D T)

[OCT P 51760—2001 Tapa nompebumensckas rnonumepHas. OQbujue mexHu4deckue ycrogus

[OCT P §2601—2005 Booa onsg nabopamopHozo aHanu3sa. TexHudeckue ycnosusa (MCO 3696:1987,
MOD)

[OCT P 52917—2008 Tornuso meepooe MuHeparbHoe. Memoos! oripedenieHuUs efiaz2u 8 aHaumuyec-
Kou ripobe (MCO 11722:1999, MCO 50686-2:2007, MOD)

[OCT 1770—74 [locyoOa mepHas nabopamopHas cmeKrnsHHas. L{unuHopbI, MeH3YpKU, Konbsl, npobup-
Ku. Obuwue mexHu4veckue ycnosus (MCO 1042:1983, MCO 4788:1980, MOD)

[OCT 3116—77 Peaxkmussi. Kucrioma consHas. TexHu4eckue ycrosust

[OCT 4233—77 Peakmusesi. Hampuu xnopucmsil. TexHu4decKkue ycriogus

[OCT 4234—77 Peakmusesbl. Kanuu xnopucmeil. TexHudeckue ycrnosus

[OCT 4461—77 Peaxkmussi. Kucrioma a3omHas. TexHu4ecKkue ycrosus

[OCT 4526—75 Peakmusbi. Maz2HuU oKkcuO. TexHu4eckue ycrosus

[OCT 4530—76 Peakmusbi. Kanbyuu yanekucnbil. TexHu4eckue ycriosus

[OCT 6709—72 Boda oucmunnuposaHHas. TexHu4eckue ycrosus

[OCT 10742—71 Yanu bypsie, KaMeHHbIe, aHmpauum, 20provue craHybl U y20lbHbie bpukemsbl. Me-
Mmook ombopa U rnoo2omoskKu rnpob ons nabopamopHbIX UcrbimaHUul

[OCT 11303—75 Topg. Memoo npuzomosneHuss aHanumu4yecKkux rnpob

[OCT 113056—83 Topgp. MemoObi onpedernieHUs anaau

[OCT 13867—68 [llpodykmbi xumudeckue. Obo3HavYeHUe Yucmomel

[OCT 18300—87 Crniupm amunoebkil peKmugUKOo8aHHbIU MeXHUYecKUlU. TexHu4Yeckue ycnoeus

[OCT 25336—82 [locyoda u obopyooeaHue nabopamopHbie cmeKrsaHHbIe. Turbl, OCHO8HbIE NapamMem-
pPbl U pasMepbi

U3pgaHne odbvumanbHoe
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[1pumeyaHue—llpu nonb3osaHuu HacMoOAWUM cmaHlapmom yerecoobpasHo riposepums elicmaue cebi-
JIOYHBIX cmaHoapmoa 8 UHOPpMaUUOHHOU cucmeme obuwiea20 nonb3o8aHus — Ha ocbuyuanbHom catime QedeparnbHO20
azeHmemea ro MexHU4eCcKoMy peaynuposaHur u Memposoauu 8 cemu VIHmMepHem unu rio exxeeo0Ho u3oasaeMomy LH-
cbopmayUoHHOMY yKkasamerro «HayuoHnarnsHbie cmaHoapmsel», KOmopkit ortybnukoeaH ro cCOCMOoOAHUK0 Ha 1 aH8aps meky-
uieao 200a, U rio coomeemcmayruwUuM exxeMeCcAaqYHo usdagaeMbiM UHPOPMaUUOHHBIM yKkasamersam, orybnuko8aHHbIM 8
mekKyuwiem 200y. Ecrnu cebinoyHbili cmaHoapm 3aMeHeH (U3MEeHEH), Mo npu rons308aHuUU HACMOAWLM crmaHOapmomM crie-
dyem pykogodcmeosampsCH 3aMeHSWUM (U3SMEHEHHbBIM) craHOapmomM. Ecnu cebinoyHbill cmaHdapm ommeHeH bes 3a-
MEHbI, MO rOf1I0XKEeHUEe, 8 KOMOpoM OaHa CChifIKa Ha Hez20, NMPUMEHAeMCs 8 Yacmu, He 3ampazusaruiel amy CChIfIKY.

3 CywHoOCTb MeToaa

CyLWHOCTb MeToaa 3aKknto4yaeTcs B 3KCTpakumm Npodbl TBEpAOro ToNMMBa KUNALWMM pasdaBneHHbIM pac-
TBOPOM CONAHOU KMCNoThI. [peaBaputensHO npody obpabaTtkiBaoT CNUPTOM ANS YNydLlIEeHUA CMaYnBaHUS.

HacTb MeTannoB, TaKMX Kak HaTpUK, Kannn, KanbUniA, MarH1M1 1 XKeneao, HaxoasaWwmnxcs B TONNMBE, Nepe-
XOOWUT B CONAHOKUCTIBbIA 3KCTPAKT. DKCTPAKT OTAENAOT OT ocTaTKa Npobbl PUNbLTPOBAHUEM UMK LEHTPUEPYTN-
DOBAHUEM.

CogepkaHue HaTpuUS, Kanus, KanbLug, MarH1Us 1 Kernesa B 3KCTpakTe onpegensitoT MeTo40M aTOMHO-a0-
COPOLMOHHOW CNEKTPOMETPUN C UCMONb30BaHNEM KannbpoBo4YHOro rpaduka.

[lonyckaeTca aHanM3npoBaTb 3KCTPaKT APYIMMU MHCTPYMeHTaNbHbIMU (PU3UKO-XMMUYECKUMU MeToda-
MW, NPUroaHbIMU ON4a KONUYeCTBEHHOIo onpeaeneHna aTux afieMeHTOB B npedenax UCNbITyeMbIX KOHLeHTpa-
LA, TOMHOCTb KOTOPLIX OTBeYaeT TpeboBaHMAM HacTodALWero ctaHgaprta, HanpuMmep MeToaoM OnTUYeCcKoU
SMUCCUOHHOWN CNekTpoMeTpun ¢ MHAYKTUBHO cBdA3aHHoW nnasmon (UCI-03C) nnm nnameHHo-poTOMETPU-
YeCKMM MEeTOAOM.

[TpumevaHuns

1 CogepxaHme Kaxgoro afieMeHTa B 3KCTPaKTe Onpeaensor no otaenbHOCTH. [loatomy B 3aBUCMMOCTU OT LENEN
NCNbITAHUA U MPUMEHAEMOro npnbopa KONMYeCcTBO onpeaensaemMbiX MeTannoB MOXHO M3MEHATb OT O4HOIro 4o NATW.

2 B HacTosiwem ctaHgapTe npuBegeHa metoguka onpeaeneHns MetannoB B 3KCTpakTax ¢ NoMOLLbI0 aTOMHO-ab-
copbunonHoro cnektpometpa (AAC).

4 PeakTuBbl U MaTepuanbl

[1lpy NnpoBeAeHNU UCNIbITAHUX cNeayeT UCMOMNb30BaTh XMMUYECKUE peakTUBLI, CTeneHb YACTOThI KOTOPbIX
He HMKe Y. a. a. no TOCT 13867.

4.1 Bopga, 2-u cteneHun YnctoThl no FOCT P 52501. AuctunnupoeaHHyto soay no OCT 6709 asaxAabl
NeperoHAT B annapaTtype U3 KBapLEeBOro ctekna nnu nogsepraroT 4enoHU3aUun.

B cootBeTCcTBUK C TpeboBaHnaMU [OCT P 52501 Boay 2-1 cTeENEHN YACTOThI XPaHST B repMeTUYECKM 3a-
KOBITOW Tape U3 NoNnaTuneHa Bbicokoro gasneHus unun nonunponuneHa no FOCT P 51760.

4.2 Cnnpt atunosbin no NOCT 18300.

4.3 Kncnota congaHada (HCI), koHUueHTpupoBaHHasa, NNIOTHOCTbLIO p,q = 1,19 r/cm3, no F'OCT 3118.

4.4 Kncnota consaHas, pactesop 1:10. PacTBop rotoBdAT, cMelmnBad oanH 00beM KOHLIEHTPUPOBAHHOW
conaHoun kncnotel (4.3) ¢ 10 obvemamu Boabl (4.1).

4.5 Kucnota asotHada (HNO,), koHUeHTpnpoBaHHasdA, NNOTHOCTLIO p,, = 1,42 r/cm3, no FTOCT 4461.

4.6 Okcua naHTaHa (La,0,).

4./ PacTBop naHTaHa.

23,4 r La,O, pacteopsitoT B 350 cm* Boabl (4.1). MeaneHHo aobaensoT 50 cM3 KOHLEHTPUPOBaHHOW
a30THOW KNCNoThl (4.5). TwaTtenbHO nepemMeLlnBaoT, NepeHoCcAT B MepHYo Konby emkocTbio 1 AM3 1 pasbas-
NAKT BOOAOW A0 METKN.

OCTOPOXHO! lNpn gobaBneHnn KoHUEHTPUPOBAHHOMW a30THOW KUCMOTHI K BoAE BblAensieTcsl 3Ha4un-
TeNnbHOE KONMYECTBO Tenna, Nod3ToMy CMeLLUMBaHNE MOXET npoTeKaTb OYPHO.

[TpnmeyaHne—PacTBOp NaHTaHa UCNONb3YIOT ANA NMNOAABNEHUS MOHU3ALUUK MPU onpeaeneHnn Kanbuus.
[lns aTOW UENM MOXHO UCNONb30BaTb anbTepHATUBHbIE PACTBOPbLI, HANPUMEP PacTBOpP L Ee3ns.

4.8 [Mepxnopart marHma, Mg(ClO,),, aHrmapoH, 6e3BoaHbIX, pasmepbl YacTul, ot 0,7 Ao 2,0 MM, UCNONb-
3YIOT Kak ocyLunTenb.

OCTOPOXHO! PereHepauus nepxnopara MarHiMga nyTem BbiCYLLUMBAHUSA B CYLLUMNBHOM LWKady Heaonyc-
TUMa 13-3a BO3MOXHOCTU B3pbIBa. [lepxnopaTt MarHus ABNSeTCA CUMbHBIM OKUCIIUTENEM, N ero Heobxoanmo
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XPaHUTb BAANN OT OpraHU4Yecknx matepmanoB, TakKUxX Kak Macna, cMas3odHble MaTepuarnbl U opraHmdeckue pac-
TBOpUTENN.

4.9 OunbTPbl OyMaXKHble, NMOTHLIE.

4.10 OCHOBHbIE pacTBOPbLI MeTannoBs.

4.10.1 Hatpun xnopuctein (NaCl) no FOCT 4233.

4.10.2 PacTBop HaTpua 1 mr/cm3.

2,542 1 xnopuctoro Hatpua (4.10.1), npeasaputensHo BeicywleHHoro npu 110 °C B TevyeHue 1 4, pac-
TBOpPAT B 200 cm® Boabl (4.1). PacTBop NepeHocaT B MepHYo Konby eMkocTbio 1 AM3, pasbaBnatoT BOAOK A0
MEeTKMW.

4.10.3 Kanuu xnopuctein (KCI) no FTOCT 4234.

4.10.4 PactBop kanusa 1 mr/cms.

1,907 r xnopuctoro kanua (4.10.3), npeasaputenbHo BbicyweHHoro npu 110 °C B TedeHMe 14, pacTBo-
patoT B 200 cm® Boabl (4.1). PacTBop nepeHocAT B MEPHYO Konby emkocTbio 1 AM3, pasbaBnsatoT BoAon Ao
MEeTKMW.

4.10.5 Kanbunun yrnekucnei (CaCO,) no F'OCT 4530.

4.10.6 PactBop kanbuma 1 mr/cms.

2,497 r yrnekucnoro kansumsa (4.10.5), npegBaputenbHo BeicywleHHoro npun 110 °C B TeveHune 1 4, pac-
TBOPSAOT B pacTBope, cogepxaliem 10 cM3 KOHLEHTpUpoBaHHOW consiHom KucnoTbl (4.3) n 20 cm® Boabl (4.1).
PacTtBop AoBoadAT Ao cnaboro kunenua ana yaanedusa CO,, 3ateM oxnaxaatoT, NepeHoCcAT B MePHYo Konby
eMKOCTbo 1 AMS, pa3daBnaoT BOAOW A0 METKMU.

4.10.7 MarHunga okeng (MgO) no NOCT 4526.

4.10.8 PactBop marHusa 1 mr/cm®.

1,658 r okcnga marHuna (4.10.7), npeasaputenesHo npokaneHHoro npy 1000 °C B TeuyeHne 1 4, noMeLlaroT
B pacTBop, coaepxawuin 10 cMm3 KOHUEHTpUpoBaHHOM conaHon kKncnotbl (4.3) n 200 cm® Boabl (4.1), TwwaTeNb-
HO NepeMeLlINBalOT, HAarpeBaT A0 PACTBOPEHUA OKCUAA MarHMs, OXnaXaaT, NeEPEHOCST B MEPHYHO KONbY eM-
kocTbto 1 Am3 1 pas3baBnAwT BOJOW 40 METKM.

4.10.9 XKenes3o, MUHUMaNbHaga cteneHb YUCTOThl 99,8 % Fe.

4.10.10 PacTtBop xenesa, 1 mr/cm?.

1,000 ryucToro xenesa (4.10.9) nomewatoT B pacTBop, cogepxawmin 20 cM3 KOHLEHTPUPOBAHHOW COMS-
Hol kucnoThl (4.3) n 20 cm Boabl (4.1), U TWAaTenbHO NepemellnBatoT. HarpesatoT 40 KUNEHUS 1 OCTOPOXKHO
KUMATAT A0 pacTBOpeHus Xenesa. PacTBop oxnaxaatoT, NepeHoCAT B MEPHYI0 Konby eMkocTbio 1 AM® 1 pas-
OaBMgAl0T BOAOW A0 METKM.

4.11 BmMeCcTO OCHOBHBIX PacTBOPOB, NMPUIrOTOBMEHHBIX B NabopaTtopu, MOXXHO UCNOMb30BaTb rocyaap-
CTBEHHble cTaHaapTHble obpasubl (FCO) pacTBOPOB MeTannoB ¢ KoHueHTpauuen 1 mriecm® (1 r/am3).

5 Annapartypa

5.1 Bechl nabopatopHble no NOCT 24104 ¢ npeaenom gonyckaemon norpetHoctn = 0,1 mr.

5.2 UeHTpudyra nabopaTtopHas ¢ YactoTon BpaweHnsa He meHee 2000 muH~1. Mpobupkn LunuHagpuyec-
Ke BMecTUMocTbio o 250 cvm® ana ueHTpudyri.

5.3 JKcukaTop ¢ ocywimtenem (4.8).

5.4 OneKkTponnuTKa.

5.5 CteknsaHHaga nocyaa. KannbposaHHble MepHble cpeacTBa (MUNeTKN, DIOPETKU, MepHbIE KONDbI, CTa-
kKaHbl 1 Ap.) no TOCT 1770 nTOCT 25336.

5.6 [lonnsTnneHoBagda Tapa, U3roTOBMEHHAS U3 NONU3TUMNEHA BLICOKOIC AABMEHUS UMW NONMNPONUNEHa,
repMeTUYHO 3aKpbiBatoLasacs 3aBUHYMBaoLWLMMKUCA Kpblikami, no [OCT P 51760, ansa XxpaHeHWs1 BOAbI U pac-
TBOPOB.

[lepen NCnonb3oBaHUEM Tapy 3arnoNHAT PACTBOPOM a30THOM KACNOTHI (4.5), pa3dbaBneHHON B COOTHO-
lweHnn 1:9, n octaBnAlOT He MeHee YeM Ha 48 4. 3aTeM Tapy TwaTtenbHO NpoMbiBatoT Boaoun (4.1).

5.7 ATOMHO-abCopPOLUMOHHBIN CMEKTPOMETP A1 onpeaeneHnsa KoOHLUEHTpauum MeTannoB B 3KCTpaKTax.

[Tpndop aonxkeH obecneumBaTb TpebyemMyto NPELN3NOHHOCTL U3MepeHUnsa KoHueHTpauun Na, K, Ca, Mg
n Fe B akcTpakTax (pasaen 10). Tun npudopa aonkeH ObITb cepTUULUPOBAaH, 3apeructpmpoBaH B ocynap-
CTBEHHOM peecTpe CpeacTB U3MepeHUn 1 aonylleH K npumeHeHuo B Poccuinckon deagepauumn.

[TpnmedaHnwue—onyckaetcd MNPUMEHATb OMNTUYECKUU SMUCCUOHHBIM  CMEKTPOMETP WU MNamMeHHbIN
DOTOMETP.
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6 lNMoarortoBKa K UCNbITaAHUAM

6.1 MpurotoBneHue rpaaynpoBOYHbLIX PAaCTBOPOB

KOMMOHEHTHI rpagynpoBOYHbIX pacTBOPOB NpuBeaeHbl B Tadbnuue 1. OCHOBHbLIE KOMMOHEHTHLI (MaTpUY-
HBIN COCTaB) rpagynpoBOYHLIX U aHANMU3UPYEMBIX PACTBOPOB AOIMKHbI ObITh aHAMOMNYHEL, T. €. rpaaynpoBOUY-
Hble PacTBOPLI coadepXaT Te XKe peakTUBbI U B TeX e KoNMniecTBax, UYTo U aHanusmpyemble pacTBopbl (8.2).

[MpurotoBneHne rpagyvposo4vHoro pacTtesopa A. B mepHyto konby emkoctbto 1 am® nomellatot 40 cm3
pacTBopa naHTaHa (4.7) 1 200 cm® pacTBopa consaHomn kncnoThl (4.4). JobasnsaoT 1 cM3 OCHOBHOMO pacTBopa C
KOHLeHTpauuen aHannsupyemoro anemenTa 1 mr/cm® (4.10), nepemelunBaoT cogepxumoe konbbl 1 pasbas-
NAKT BOOAOW A0 METKU.

[‘pagyunpoBouHbie pacTeopbl B, C, D 1 E roToBAT Tak Xe, Kak rpaaynpoBOoYHbLIA pacTBop A, AobaBnss
obbeMbl OCHOBHOIO pacTBopa MeTanna, ykasaHHble B Tabnuue 1.

XONOCTOW pacTBOP ANSA rpaaynpoBKU rOTOBAT TakK XKe, Kak ocTanbHble rpagyUpoBOYHbIE paCcTBOPLI, HO HE
nobaBnsast OCHOBHOW pacTBOp MeTanna.

[ns yBennueHnsa KonnvectBa To4Yek Ha rpagaynpoBOYHON KPUBOW MOTYT ObITb MPUrOTOBMNEHbI AOMNONTHN-
TeNnbHble rPaayUpoBOYHbLIE PACTBOPLI C APYIMMU KOHLEHTPALUUMAMU. 3TO MOXKET NOHAA00UTLCA B CBSA3U C LLIK-
DOKMM AMana3oHOM KOHLIEHTpauun onpeaensemMblX 3MIEMEHTOB, a TakkKe M3-3a KonebaHui B NoKasaHUNX
cnekTpomeTpa.

Tabnwuua 1— Obbembl peareHTOB AN NPUIrOTOBMNEHUS NPAAYNPOBOYHbLIX PACTBOPOB

[ paaynpoBOYHbLIN KOHUEeHTpauua anemeHTa B Obbem OCHOBHOTIO Obbem pacteopa Obbem pacTBOpa
DACTBOP rpalyupoOBOYHOM pacTBope, Mr/am’ pacTBOpa, CM” OKCUZA NMaHTaHa, CM° | CONMSAHON KUCNOTbI, CM°
A 1 1 40 200
B 2 2 40 200
C 3 3 40 200
D 4 4 40 200
E 5 5 40 200
XOonocTou 0 0 40 200

[[pagynpoBOYHbIE PACTBOPLI XPAHAT B NOMUITUNEHOBBLIX COCydaX C repMeTUYHO 3aBUHYMBAOLLIMMUCS
KpbllKamMu. CpoK XpaHeHus1 pacTBOpPOB — He Bornee 3 Mec.

[Tpumedvanune—IpagynpoBovHble PACTBOPLI C TEMU KE KOHUEHTPAUNUSMN SMEMEHTOB LENecoobpasHo roto-
BUTb B MEPHbIX Konbax BMectumocTtbio 250 nnm 500 cm®, yMeHbLUMB, COOTBETCTBEHHO, 0ObLEMbI peareHToB.

6.2 ATOMHO-abCOpPOLMOHHBLIN CNEeKTPOMETP

[Tpnbop noaroTaBnMBaloT K padboTe B COOTBETCTBUM C MHCTPYKUMEN NO aKkennyaTauum npndopa. B Tabnu-
Lie 2 npuBeaeHbl pekoMmeHayemMble Ang npoBegeHUa aHanusa rasoBble CMec U ANUHbI BONH aHanuTU4eckmnx
NMUHUN cnekTpa.

Tabnwuuya 2— PekomeHayembie ra3oBble CMECU U ANWHbI BOMH A5 onpeaeneHnst 3neMeHToB

SNEMEHT 'D'”MHE:IEIO”HH’ [[a3-OKUCNUTENnb — roproYvnn ras
K 766.5 Boagyx — C,H»
N3 589.6 Boagyx — C,H>
Mg 285,2 Boagyx — C,H,
Ca 422,7 Boagyx — C,H>
Fe 372,2; 248,3 Boagyx — CyH>
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6.3 lNocTpoeHue rpagynpoBOYHLIX rpacoMKoB

YcTaHaBnNMBalOT HyNneBoe 3HadeHne aHanutudeckoro curdHana AAC B COOTBETCTBUM C MHCTPYKUMEN NO
akcnnyaTtaumm npndopa, NCNonb3ysa XONoCcToOW pacTBop ANd rpagympoBky (Tadbnuua 1).

[ pagynpoBOYHLIE PACTBOPLI METANMOB BBOAAT B aTOMU3aTOp Nprubopa 1 3anucbiBatoT 3HAYEHUA aHaNU-
TUYECKOro curHana. Kaxgoe namepeHume npoBoadAT No TPU pasa U BbIMUCAT cpeaHeapudPMeTn4eckoe 3Have-
HMe. B npoLuecce nsmMmepeHU npu nepexoge oT pacTBOPOB OAHOIC 31eMeHTa K pacTBopaM APYyroro arieMeHTa
CUCTEMY nodadvl pacTBopa B atoMuaaTop (pacnbinmuTenb-ropenka) NpoMbIBaloT, Mponyckad 4epes Hee
Boay (4.1) oo Tex Nop, Noka rnokasaHus MOHUTOPAa He NPpUbNM3sITCH K HyNeBoMy 3Ha4eHUo. Ha ocHoBaHWM Nnony-
YEeHHbIX pe3ynbTaTtoB U3IMepeHU CTPOAT rpadynpoBOYHBLIN rpadnk ANA KaXaoro anemMeHTa B KoopauHartax:
KOHLIeHTpaLms onpeaensieMoro aneMeHTa B Mr/am° (ock abcumcc) — BenuumMHa aHanmTUyYeckoro curHana (ochb
opanHar).

[pagynpoBKy npubopa nepmnoguieckn NpoBEPSIOT, NCMOMb3YS rpagynpoBOYHbLIE PACTBOPHI.

7 lMpurotoBreHne NpoobLI

[Tpoba npeactaBnsaeTr cobon aHanuTU4eckyto npoby, npurotoBneHHyo B cootBetcTBUM ¢ TOCT 10742
nnn FTOCT 11303. MNpoba gomkHa HaxoAUTbCA B BO3AYLLUHO-CYXOM COCTOSIHUU, ANS Yero ee packnagbiBaroT TOH-
KM CINOEM 1 BblAEPKMBAOT Ha BO3AyXe Npu KOMHaTHOW TemnepaType B Te4eHUe MUHUMATbHOIo BpeMeHU, He-
obxoamMmMoro ansa AOCTUXKEHUSA paBHOBECUS MeXay BNaXKHOCTbIO ToNnuea n atmocdepsl nabopatopun.

[Mepen B3ATMEM HABeCKU Npody TWwaTenbHO NepeMeLllmBatoT He MeHee 1 MUH, NpeanoYTUTENBHO MEeXaHU-
YeCKUM cnocobom.

OOHOBPEMEHHO CO B3ATUEM HAaBECKU A9 UCNbITAHUA OTOMPAatoT HABECKWU AN onpeaeneHns coaepXaHus
aHanutudeckom Bnarm no NOCT P 52917 unn TOCT 11305.

8 lNpoBeaeHne ncnbiTaHUA

8.1 B3ATue HaBeCcKU ANA UCNbITaHUSA

Haecky Tonnuea maccou (1,5 £ 0,05) r sagelnBaoT ¢ npeaenom gonyckaemMou norpewiHoctn = 0,1 Mr
NOMELLIAOT B CTEKNAHHBIN CTakaH BMeCTUMOCTbIo 250 cm®.

8.2 llpurotoBneHue pacTeBopa ANA UCNbITaHUA

B cTeknsiHHbIN cTakaH ¢ npoboi Ao6asnsitoT 4 cm® aTaHona. CTeKNSAHHOM NanoYkoi nepemMeLLnBatoT Npo-
Oy CO CNUPTOM A0 NOMHOrC cMa4vmMBaHus Npobbl M 0bpasoBaHWUs NacThl. He yaanasa n3 ctakaHa nano4vku, 4ooas-
nsoT 50 cM® pacTBopa consaHo KUCnoThl (4.4).

HarpeBaroT pacTBOp Ha SNEKTPONNUTKe A0 TeMnepaTypbl YyTb HXKe TeMnepaTypbl KUNEHUS, U BblAe PXKN-
BaloT NMpu 3TOUN TemnepaTtype 15 MUH. 3aTeM HaKkpbIBalOT CTakaH YaCOBLIM CTEKITOM U BbIAEPXUBAKOT ero npu
TeMnepartype, ONM3Kkon K TemnepaTtype KuneHusa, ewle 45 MMH. YpOBeHb pacTBopa B CTakaHe noaaepXumBatoT
nobasneHnem Boabl (4.1). 3ateM coaepXMMoe CTakaHa oxXNaXkaaroT, He nepeMellnBas.

[1pumeyaHune—Takas npouegypa obecrneymBaeT NONHoe yaganeHue staHona.

OKCTPpaKT OTAENAT OT ocTaTka punsTpoBaHUEM (a) Unn ueHTpudyruposaHmuem (6):

a) CoaepXxumoe ctakaHa pUNLTPYT Yepes NNoTHbIM dunetp (4.9) MeToaoM AeKaHTaLun B MEPHYIo
Konby emkocTbio 250 cm’. OBMbIBAOT CTEHKM CTakaHa U CTEKMAHHYIO Maroyky TennbiM pacTBOPOM COMSHOM
KNCNOThl (4.4) N KONMYECTBEHHO NEePeHOCAT oCTaToK Ha punbTp. OCTaToK Ha PUNbTPe TPWKALI NPOMbIBAIOT
TennbIM PacTBOPOM COMSIHOM KUCHOThI (4.4) nopumamu no 20 cm®.

0) Coaepxumoe ctakaHa KONMUYECTBEHHO NEPEHOCAT B NPOOUPKU LeHTPUQYIAU (5.2) N LEHTPUYTUPYIOT
B TeuyeHue 5 MUH. PacTBop Hag ocaakoM crnmnearoT Yyepes punsTp B MepHyto konby BMecTuMocTbio 250 cm®. K
ocaaky B Npobupkax npunueateT TeNbliA pacTBOP CONAHOW KUCNOTHI (4.4), nepemMeLlnBatoT U BHOBb LIeHTPUQY-
FTMPYIOT U MEPEHOCAT 3KCTPAKT B TY XKe MepPHYI0 Konody. OcTtaTok 13 NpobUpPOoK NEePeHOCAT Ha PUNLTP N NPOMbIBA-
10T 2—3 pasa TensnbIM PacTBOPOM COMSHOM KUCNoThl (4.4) nopumamu no 20 cm®.

Konby ¢ aKcTpakToM oxnaKaarT OO0 KOMHaTHOM TemnepaTtypbl, AobaensawoT 10 cM® pacTBopa naHTa-
Ha (4.7) n pasbasnsaoT Bogon (4.1) 4o MeTkn. PacTBop TLATENbHO NepeMeLlnBaltoT.

PacTBOp XONOCTOro onbiTa, cogepXallnn Te XXe peaKTUBbI B TEX XKe KONYeCcTBax, YTo U pacTBOp ANs aHa-
Nn13a, roToOBSAT aHanorm4HbIM obpasom, HO Be3 HaBecKn TONMMBA.
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8.3 AHanus pacTtBopa AnA UCNbITaHUA

PacTBop Ang UcnbiTaHUs, NpUroToBNEHHLIA Mo 8.2, BBOASAT B aToOMU3aTop Npubopa 1 3annceiBatoT 3HaYe-
HMe aHanuTudeckoro curHana. lamepeHue NnpoBoAAT TpU pasa, 3a pesynbraTt UsMepeHUsa NpUH1UMaltoT cpegHe-
apugpmMeTnyeckoe sHadeHue.

OOHOBpEeMEeHHO U3MepPsAT MHTEHCUMBHOCTbL aHaNnUMTUYEeCKOro CUrHana pacTBopa XoNnoCcToro onbiTa.

Mo rpaayvMpoBoYHOMY rpadvKy ONpeaensitoT KOHLEHTPaLMIo aHanMaMpyemMoro pactTeopa Cy, Mr/am®.

Ecnun BennynHa abcopdbLunn aHannMsnpyemoro pacteopa npesbliliaeT abcopbunto Hanbonee KOHLEHTPU-
POBaHHOTO rPagynpPoBOYHOrO pacTBopa, aHanM3npyemMsld pacTeop pasbaBnstoT Tak, YTobbl BenmynHa aHanum-
TUYECKOro curHana pasbasfieHHOro pacteopa nonana npmMbnmusnTensHO B cepeanHy rpagynpoBoYHON KPUBOW.
KpaTHOCTb paszbasneHuns F 3anuceiBatoT. MU3amMepsaroT BENMUYUHY aHaNUTUYECKOro curHana pasdaBneHHoro aHa-
NIM3MPYeMOoro pacTBopa 1 Nno rpagyMpoBOYHOMY rpaduKy onpeaensitoT ero KOHLEHTPaLMIO Cy, MI/aM".

9 O6paboTKka pe3ynbTaToB

MaccoByto gonto aneMeHTa X B cyxoM Tonnuee, X°, BbpaXKeHHYH0 B NPOLEHTaX, pacCUUTBLIBAIOT, UCXOAS
13 KOHLIEHTPaLUKX 3rieMeHTa B aHanusmMpyemom pacteope, no doopmyne

2,5¢ F
m (100 —W?)

X9 = (1)

rae ¢, — KOHUeHTpauna anemeHTa X B aHannsMpyemMom pactBope, onpegeneHHas no rpagynpoBoYHOMY rpa-
douky, Mr/am3;
F — KpaTHOCTb pa3baBneHnst aHannMsanpyemoro pacTeopa;
m — Macca HaBecKu npodbl, B3ATOW AN aHannaa, r;
Wé — maccoBast 4ona aHanutnyeckoun snaru B npobe, %.

10 lNMpeunsnoHHOCTbL

[Npeun3nMoHHOCTb MeToAa XapaKTepm3yeTcsl MOBTOPSAEMOCTbIO I U BOCNPOM3BOAUMOCTbIC R NonyYeHHbIX
pe3ynbTaToB.

10.1 lNMoBTOpPAEMOCTD

BenununHa NnoBTOPAEMOCTU OTHOCUTCSA K pe3ynbTaTtaM ABYyX NapannenbHbiX onpeaeneHui, nposegeHHbIX
B TEYEHWE KOPOTKOIo NPOMeEXKyTKa BpeMeHU, HO He OAHOBPEMEHHO, B 0AHOM NabopaTopun, OOHUM U TEM XKe UC-
NONMHUTENEM, C UCNOMb30BaHNEM OQHOM 1 TOW e annapartypsbl.

[1loBTOPAEMOCTE ONpeaensarT No pesynetataM aHanmsa AByX aHalnnsnpyeMblX pacTBOPOB, NPUrOTOBNEH-
HbIX 13 ABYX NpeacTaBUTENbHbIX HABECOK OAHOM U TOW XKe aHannTu4eckon npodkl. Pe3ynbTtaThl pacCyHmnTbIBAKOT
Ha CyX0€e COCTOsHME TOMMNBA, KaK yKasaHo B pasaene 9. PacxoxaeHne mexay pesynsrataMimn He A0MKHO ObITh
bonee, YemM BenNnM4YMHa NOBTOPHAEMOCTU, yKasaHHas B Tabnuue 3.

Ecnun pacxoXxgeHne mexay pesynsrataMmu, pacCcHUTaHHbIMU HA CyXoe COCTOAHWE ToNNuBea, bonblue, Yem
BENMUYMHA NOBTOPSIEMOCTU, YKasaHHas B Tabnuue 3, oauH unu oba pesynesrarta NpusHaT HEAOCTOBEPHBIMU U
aanee noctynarwT B cooTBeTCTBMU € nogpasgenom 5.2 [OCT P NCO 5725-6.

10.2 BocnpousBoAUMMOCTDb

BennunHa BoCcnpon3BoagUMOCTU OTHOCUTCH K peaynbTartam, NonyyYeHHbIM B pasHbIX nabopaTopusix, pas-
HbIMWU UCTMONMHUTENSAMI, C UCNOMBb3OBAHUEM pa3HOM annapaTypbl.

Bocnpon3soaMMoCTb onpeaensoT No pesyrnesratam aHanusa pacTBOPOB, NPUIOTOBIMEHHbLIX U3 HAaBECOK,
OTODpaHHbIX OT AyOnNMKaToB OQHOW U TOW XKe aHannTu4Yeckon Npodkl, Ha KOTopble oHa bbiNa pasgeneHa nocne
nocnegHero cokpawleHus. PesynbtaThl pacCUMThIBAOT Ha CyXoe COCTOAHME TONNNBA, KaK yKkasaHo B pasaene 9.
PacxoxageHue mexay pesynbrataMmm He A0MKHO ObIThb Donee, YemM BenmynHa BOCNPOU3BOAUMMOCTI, YKasaHHas
B Tabnuue 3.

Ecnun pacxoXxgeHne Mmexay pesynsratamu, pacCcHYUTaHHbIMU HA CyXoe COCTOAHUE TONNuBa, bonblue, Yem
BENMMYMHA BOCNPOM3BOAMMOCTU, YKaszaHHasi B Tabnuue 3, oauH nnn oba pesynbsraTta npusHaT HEOOCTOBEPHbI-
MU 1 ganee noctynarT B cooTBeTCcTBUM ¢ TOCT P NCO 5725-6.

6
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Tabnuwya 3—IllpeunanoHHocTb MeToAA

Maccosada nona anemeHTa, % [lpenen NOBTOPAEMOCTH [lpenen BOCNPOU3BOAUMOCTU
<0,5 0,025 % abcontoTHbIX 0,05 % abcontoTHbIX
> 0,5 5 % OT cpeaHero 3Ha4eHus 10 % OT cpeaHero 3Ha4eHus

11 TlpoToKON ncnbiTaHUN

[1poTOKON UCNBITAHUN AOITKEH coaepXaTb cregylowyo MHPOPMaLUIO!

a) CCbINKY Ha HacToALWMX cTaHaapT;

0) naeHTdMKaumto npodsol;

B) pe3ynbTaThbl UCNLITAHUA, METOALI UX pacyeTa U CBeAeHUA O TOM, K KAKOMY COCTOAHUIO TON/IMBA OHU

OTHOCHATCH;

r) AaTy UcnblTaHus,;
0) coiepxaHue Bnarn B aHanutudeckon npobe, ecnun pesynbTaThbl NpeacTaBNeHbl Ha aHanUTU4eckoe

COCTOSAHME TOMNNMBA:
e) napameTpbl CNEeKTpoOMeTpa, aToMmsaTopa 1 TUM CNekTpanbHOM NamMnbl, UCNOMNb30BaHHLIX NPU UCTbI-

TdHAN.
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