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roCT P 54240—2010

Mpeaucnosue

Lenu 1 npuHumnnel ctaHaapTusauun B Poccuiickon deaepalium yecTaHoBReHbl ®egepanbHblM 3aKOHOM
oT 27 aekabps 2002 r. Ne 184-d3 «O TexHU4eckoM perynmpoBaHumy, a npasuia NpuMeHeHUs HaunmoHanbHbIX
ctaHgapToB Poccuinckon depepauun — MOCT P 1.0—2004 «CtanaapTusauua B Poccuitckon depepauun.
OcHOBHbIE NONOXEHNUSI»

CepieHUA o cTtaHpapTe

1 NMOANOTOBINEH ®eaepanbHbiM rocyfapCTBEHHBIM YHUTAPHLIM npeanpusaTuem « UHCTUTYT roprovmx
NcKoNaeMbIX — Hay4YHO-TEXHUYECKWI LIeHTP MO KOMMNMeKCHoM nepepaboTke TBEpAbIX ropHHUX UCKONaeMbIX»
(PIrYM UrnN) Ha ocHoBe coBCTBEHHOrO ayTEHTUYHOIO NepeBoda cTaHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum kommuteTom no ctaHgaptusauum TK 179 «TBepaoe MuHepansHoe TonNMeo»

3 YTBEPXIEH W BBEAEH B OENCTBME MMpukasom ®eaepansHoro areHTCTBa No TEXHUYECKOMY
perynuposaHuio U meTtporiorumn ot 23 aekadbpsa 2010 r. Ne 1039-ct

4 Hacrosiwuid ctaHaapT ABnseTca MoAMGULMPOBaHHBIM MO OTHOLLEHWUIO K MeXayHapoaHOMY cTaHaap-
Ty MICO 1952:2008 « TBepable MuHeparnbHble Tonnvea — OnpeaeneHue MeTansios, 3KCTparnpyemoix pasbas-
neHHol consiHoi kucnotony (ISO 1952:2008 «Solid mineral fuels — Determination of extractable metals in
dilute hydrochloric acid») nytem nsmeHeHus otaesnbHbIX opas (CNoBs, 3Ha4YeHUn NnokasaTenein, CCbINok), KoTo-
pble BblAeneHbl B TEKCTE KYPCUBOM

5 BBE[AEH BlNEPBbLIE

Ungpopmauusi 06 UsMeHeHUsIX K HacmosiueMy cmaHOapmy rybrnukyemcs 8 exxe200H0 u30agaeMoM UH-
opmalyuoHHOM yKkazamersie «HalyuoHanbHble cmaHdapmbl», a meKem UaMeHeHull U rornpagok — 8 exxeme-
CAYHO U30asaeMbix UHGOPMaUUOHHBIX yKasamensx «HauuoHansHele cmaHOapmei». B cnydae nepecmompa
(3aMeHbl) unu ommeHbl Hacmosieao cmaHdapma coomsemcemsyrolee ysedommeHue 6ydem onybrukoeaHo
8 eXXeMeCsIYHO U30asaeMoM UHGhopMaUUOHHOM yKasamerne «HauyuoHarnsHbie cmaHOapmbly. Coomeemcemey-
rowast uHghopmauusi, yeedoMIIeHUe U meKcmabl pasMelyaromcs makxe 8 UHGhopmayuoHHOU cucmeme obuie2o
ronb308aHuUs — Ha oghuyuansHoM calime @edeparnibHo20 azeHmMCmMea Mo MexXHUYECKOMY pe2ynuposaHuio u
Memporioeuu 8 cemu IHmepHem

© CraHgapTuHdopm, 2011

HacTosuuii ctaHaapT He MOXXeT BbITb MOMHOCTLIO UMK YaCTUMHO BOCMPOU3BEAEH, TUPaXNPOBaH 1 pac-
MpoCTpaHeH B kauecTBe odumLmMansHoro nsgaHnsa 6es paspelueruns degepanbHoro areHTCTea Mo TeXHUYECcKo-
MY perynmpoBaHuic U MeTposiorim
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BBegeHue

Hatpuia, kKanuin, kKanbLuuid, XXeneso U MarHuia obbivHO codepxaTcsa B TBEpAOM MUHepanbHOM TOMNMMBE.
OTU 3neMeHTbl MOTYT co3AaBaThb CYLLECTBEHHbIE NPobemMbl MPK NPOMbILLAEHHOM CKUraHUW TBEPALIX TOMMUB,
T. K. OHW 3arpsi3HSOT MOBEPXHOCTM KOTIIOB U CO34at0T CMIOXHOCTU NPW YAANeHUN 301bHbIX OTIIOXKEHNIA.

Mpu nayuennmn bopm HaxoxxaeHust Na, K, Ca, Mg 1 Fe B yrnsix 66110 06HapyXeHo, 4TO YacTb 3TUX MeTan-
NOB BXOAWUT B COCTaB arnoMOCUITMKaTOB, a Apyrasi — B COCTaB XJTOpMAOB, KapboHaToB, rymaToB v ap. MNepsasi
yacTb He aKkcTparupyeTcs pazbaBneHHbIMA PacTBOPaMU COMSIHOW KACMOTLI, @ BTOpas NepexoanT B SKCTpakT
MpU KNMSYEHWUMU, NPUYEM 3KCTPaKLMA COMpoBOXAaeTCs peakuusiMm obmeHa. 3To CBOWCTRBO JIErfo B OCHOBY Me-
ToAa, pernameHTUPOBaHHOTO B HACTOSLLEM CTaHaapTe.

MccneposaHusa nokasanu, YTo KONM4eCcTBO MEeTarioB, 3KCTparnpyemMblx pa3baBneHHON CONSHOM KACMOo-
TOW, OKa3blBaeT 3HaUNTeNbHO BoMbluee BAUSIHNE Ha LUMaKYHoLLYH CNOCOBHOCTL TBEPAbIX MUHEparnbHbIX TOM-
nnB, YeM obLLee KoNMYecTBO MeTarsoB.

B HacTosilWmMi cTaHgapT BKAOYEHbI AOMNOMHUTENBHBIE MO OTHOLLEHWIO K MEXAYHapoAHOMY CTaHaapTy
NCO 1952 tpeboBaHus, oTpaxatoLwue noTpebHOCTU HaLMOHaNbHOW SKOHOMUKA rocyAapcTBa, a UMEHHO:

- B 0bnacTu pacnpocTpaHeHNs KOHKPeTU3NPOBaHEI BAbl TBEPAOro MUHEeparibHOro TONNMnBea;

- NMOAroTOBKA K UCMbITAHWIO BblAeNeHa B OTAeNbHbIN pasaen;

- ynpoLyeH cnocod NpuroToBNEHWS pacTBOpa COMSIHOWM KMCMNOTbI A5st SKCTpaKLuu.



FOCT P 54240—2010
(MCO 1952:2008)

HAUMWOHANBbHBIA CTAHJBAPT POCCUNCKOWN GEREPALMUMNU

Tonnueo TBepaAoe MUHepanbHoe

ONMPEOENEHUE METANNOB, 3KCTPATMPYEMbIX
PA3BABJIEHHOW CONSAHOMN KNCNOTOWN

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

Dara BBegeHnsa — 2012—07—01

1 O6nacTb NpUMeHeHus

HacTtosawuin ctaHAapT pacnpocTpaHsaeTcsa Ha KamMeHHbIe U Bypbie yanu, NueHUmbl, aHmpauyumeal, 20pto-
que cnaHybl, mopgh (danee — meepdoe MuHepalibHOe MOriugo) U yCTaHaBMMBaeT MeTo 3KCTpakuumn Teep-
OblX MUHeparnbHbIX TONNMB pa3baBneHHOW CONSAHOM KUCMOTOM U onpeaeneHns B aKCTpakTe HaTpus, Kanus,
Kanbuus, )xenesa U MarHus.

2 HopmaTtuBHbIe CCbINKN

B HacToslwem cTangapTe MCNonb3oBaHbl HOPMaTUBHBIE CChINKM Ha cnedytollme cTaH4apThbl:

FOCT P UCO 5725-6—2002 TouyHocmb (MpasuiibHOCMb U Mpeyu3uoHHOCmb) Memodos U pesyrbma-
moe usmepeHull. Yacme 6. Ucrionb3osaHue 3HadyeHull moyHocmu Ha ripakmuke (MCO 5725-6:1994, IDT)

FOCT P 51760—2001 Tapa nompebumenbckas rnonumepHasi. Obujue mexHudecKue ycrosusi

FOCT P 52501—2005 Boda dns nabopamopHoe20 aHanusa. TexHu4deckue yciosus (MCO 3696:1987,
MOD)

FOCT P 52917—2008 Tonnuso meepdoe MuHeparbHoe. Memodsi onpedenieHusi enaau 8 aHanumu4yec-
Koti npobe (MCO 11722:1999, NCO 5068-2:2007, MOD)

OCT 1770—74 [locyda mepHas nabopamopHasi cmeknsHHast. LJunuHOpbl, MEH3YPKU, Konbbl, npobup-
ku. Obwue mexHuyeckue ycnosus (MCO 1042:1983, MCO 4788:1980, MOD)

FOCT 3118—77 Peakmussi. Kucrioma cornisiHasi. TexHu4eckue ycrioaust

OCT 4233—77 Peaxkmusesl. Hamput xriopucmsil. TexHudyeckue yciiosust

FOCT 4234—77 Peakmuesbi. Kanul xnopucmeill. TexHudeckue ycrosust

FOCT 4461—77 Peakmusesbi. Kucrioma asomHasi. TexHu4YecKkue ycrosusi

IFOCT 4526—75 Peakmusesbi. MagHuli okcud. TexHu4Yeckue ycrosusi

FOCT 4530—76 Peaxkmussnl. Kanbyul yanekucnbil. TexHu4eckue ycriosust

FOCT 6709—72 Boda ducmurnnuposaHHasl. TexHuueckue ycrosust

FOCT 10742—71 Yanu bypble, KaMeHHble, aHmpauum, 2oproyue crnaHubl U yeornbHbie bpukemsi. Me-
modbl ombopa u nod20moeKu rpob 0515 TabopamopHbiX UcrbimaHul

FOCT 11303—75 Topgh. Memod ripuzomoeneHus aHanumu4eckux rnpob

FOCT 11305—83 Topgh. MemoOde! ornipedeneHus enaau

FOCT 13867—68 [Mpodykmel xumuyeckue. Obo3HaydeHUe Yyucmomal

OCT 18300—87 Criupm smuriosbill pekmugbuKkosaHHbIl mexHudeckull. TexHudeckue ycrosusi

OCT 25336—82 [locy0da u obopydosaHue nabopamopHbie cmek/isHHbIe. Turlbl, OCHO8HbIe napamem-
pbl U pasmepsbl

U3paHve opmumansHoe
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IMpume yaHue— [pu nonszosaHuu HACMOAWUM cmaHdapmom yenecoobpasHo riposepums Oelicmaue ccbi-
JTOYHBIX cmaHBapmos 8 LHhopMaULOoHHOL cucmeme 06l 20 r101b308aHUSs — Ha oghuytiansHom calime ®edepanbHO20
azeHmcmaa o MexHU4eCcKOMY Pezyrupo8aHuro U Memponoauu 8 cemu UHmepHem unu 1o exezo0HO u3dasaemMoMy UH-
¢hopmayuoHHOMY yKkazamenio «HautoHarnsHbie cmaHOapmely, KOmopbil orybiuKko8aH o cocmosaHU0 Ha 1 sHeaps meKy-
wea0 200a, U o coomeemcmeayruUM eXeMeCaYHo usdasaeMbiM UHGDOPMAULOHHBIM yKkazamensam, orybnuKko8aHHbIM 8
mekyuwem 200y. Ecnu ccbinoyHeill cmaHOapm 3aMeHeH (U3MEeHeH), mo fpuU Monb308aHuUU HACMOALWUM cmaHdapmom crie-
Oyem pykos8odcmeosambCs 3aMeHSOWUM (U3MEeHeHHbIM) cmaHOapmom. Ecnu cceinoyHsili cmaHOapm ommeHeH 6e3 3a-
M6HbI, Mo 0N0XeHUe, 8 KOMopoMm 0aHa CCbifika Ha Heezo, NPUMEHSeMCSH 8 Yacmu, He 3ampazusaowell 3my CCbIIKY.

3 CywHocTb MeToAa

CylwHocTb MeToaa 3aKntovaeTcs B 3KCTpakLnm npobbl TBepAore Tonmsa KMnawmm pasdasneHHbIM pac-
TBOPOM COMSAHON KUCNoThl. MpeasapuTensHo Npodby obpabaTeiBatoT CIUPTOM AN YNyULIEHUs: CMavyuBaHus.

YacTb MeTannos, TakMx Kak HaTPWI, Kanuin, KanbLnid, MarHui 1 xxeneso, HaxodswWwnxcs B TonnAMee, nepe-
XOOWUT B CONAHOKUCTIBIA KCTPaKT. DKCTPaKT OTAENAT OT ocTaTka Npobbl (hunbTPOBAHNEM UK LeHTpudyri-
poBaHMeM.

CogepxaHune HaTpus, Kanus, KanbLWs, MarH1s 1 kenesa B aKCTpakTe ornpeaensoT MeTo4oM atToMHo-ab-
COPOLMNOHHOM CNeKTPOMEeTPUM C UCMOb30BaHNEM KannBpoBOYHOro rpaduka.

JonyckaeTcsa aHanM3npoBaTb SKCTPAKT ApYrMMM UHCTPYMEHTanbHbIMU DUIUKO-XUMUYECKUMU MeToaa-
MU, NPUro4HbIMU AR KOMTMYECTBEHHOTO onpeaerieHns 3TUX 3NIeMeHTOB B Npeaenax UCMblTYeMbIX KOHLLeHTpa-
LWA, TOUHOCTb KOTOPLIX OTBeYaeT TpeboBaHMAM HacTOsALLero ctaHgapTa, Hanpumvep MeTOAoM ONTUYECKON
SMWUCCUOHHOW CNEKTPOMETPUN ¢ NHOYKTUBHO CBsIsaHHON nnasmon (MCM-O3C) unn nnameHHo-poTtomeTpu-
YeCcKUM MeTOACM.

MpumevwaHns

1 CogepxaHue KaXaoro arnemMeHTa B 3KCTpaKTe OnpeaensiioT no oTgeneHocTy. [osTomMy B 3aBMCUMMOCTM OT Lienen
UCMbITaHUS1 U NPUMeHsieMoro npubopa KoNu4ecTBO onpegensieMbIX MeTannoB MOXHO U3MEHSITb OT OQHOIO A0 NSATY.

2 B HacTosilwem cTaHaapTe npuBedeHa MeToavKa onpeaeneHna MeTannoB B 9KCTPaKTax ¢ NOMOLLbIO aTOMHO-a6-
copbuuoHHoro cnekTpomeTpa (AAC).

4 PeaKkTuBbl U MaTepuansl

Mpu nposeaeHUM UCNLITAHWIA criedyeT UCTIONb30BAaTb XMMUYECKNE PeaKTUBLI, CTEMEHb YNCTOThI KOTOPBIX
He HWXe Y. Aa. a. no NOCT 13867.

4.1 Boaa, 2-i ctreneHn unctoThl o FTOCT P 52501. OuctunnuposaHHyto sBogy no FOCT 6709 asaxabl
nNeperoHAIOT B annapaTtype 13 KBapLEeBOro CTekria unv nogseprawT AenoHu3aunn.

B cooTtBeTCTBUMU C TpeboBaHuamn FOCT P 52501 Boay 2-1 cTeneHn YACTOTbI XpaHsT B repMeTudecku 3a-
KpbITOM Tape U3 NOAUSTUIIEHa BLICOKOrO AaBneHus unv nonvnponunena no NOCT P 51760.

4.2 Cnupt atunosbiri no FTOCT 18300.

4.3 Kucnota consHas (HCI), KoHLieHTpMpoBaHHasi, NOTHOCTLIO p,g = 1,19 r/em3, no FOCT 3118.

4.4 Kucnota consiHas, pacteop 1:10. PacTBop roToBsT, cMelnsan oauH 06beM KOHLEHTPUPOBaAHHOMN
conaHon kncnoTtol (4.3) ¢ 10 o6bemamu Boapl (4.1).

4.5 Kucnota asotHas (HNO;), KoHLeHTpupoBaHHast, NOTHOCTLIO p,, = 1,42 r/cm3, no FOCT 4461.

4.6 Okcua naHtana (La,0,).

4.7 Pactsop NaHTaHa.

23,4 r La,0, pactsopsioT B 350 cm3 Boabl (4.1). MeanenHo ao6aensaoT 50 cM3 KOHLEHTPUPOBaHHON
a30THOM KUCcNoThl (4.5). TwaTtensHO NepemMeLUMBaloT, NePEHOCAT B MEPHYIO KOMnby emKkocTbio 1 AM3 1 pasbas-
NAT BOAOK A0 METKN.

OCTOPOXHO! MNpun aobaBneHUn KOHLEHTPUPOBAHHON a30THOM KACNOTHI K BoAE BbiAeNnsAeTCA 3Ha4u-
TenbHOE KONMUYECTBO Tenna, Mo3TOMy CMeLUMBaHUE MOXeT npoTekaTb 6ypHO.

Mpumeyanne—PacTBop naHTaHa UCNONb3YIOT AJs NMOAABNEHUA UOHM3aUMK NPU onpeaeneHny Kanbums.
Ona 37Ol Lenn MOXHO UCNONbL30BaTh anbTEPHATUBHLIE PacTBOPbLI, HANPUMEP PACcTBOP Lie3us.

4.8 NMepxnopart marHus, Mg(ClO,),, aHruapoH, 6e3BoaHbIA, pasmepsl Yactul, ot 0,7 Ao 2,0 Mm, ucnons-
3YH0T KaK ocylmTeNb.

OCTOPOXHO! PereHepauus nepxrnopaTta MarHus nyTeM BbiCYLUMBaHWUA B CYLLUUINbHOM Lukady Hegonyc-
TUMa U3-32 BO3MOXHOCTW B3pbiBa. [NepxnopaT MarHus sIBNSeTCs CUNbHBIM OKUCIIUTENEM, U ero Heobxoaumo

2
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XpaHUTb BAanu oT opraHn4eCKX MmatephnanoB, TakKnxX Kak Macna, CMa3o4Hble MaTepuanbl n opraHh4eckue pac-
TBOPUTENN.

4.9 ®unbTpbl BymaxHble, NOTHbIE.

4.10 OcHoBHblEe pacTBOPbLI MeTasnnos.

4.10.1 Hatpuin xnopuctein (NaCl) no FOCT 4233.

4.10.2 PacTeop HaTtpusa 1 mMr/cms,

2,542 r xnopuctoro Hatpus (4.10.1), npeasapuTensHo BeicylweHHoro npu 110 °C B TeyeHue 1 4, pac-
TBOpAoT B 200 cMm3 Boabl (4.1). PacTBop nepeHOCAT B MepHyto Konby eMkocTbio 1 am3, pasbaensaoT Bogon 4o
METKMN.

4.10.3 Kanwuia xnopucteiin (KCI) no FOCT 4234.

4.10.4 PacTsop kanusi 1 mr/cm3,

1,907 r xnopuctoro kanus (4.10.3), npeasaputensHO BeicyLleHHoro npu 110 °C B TeveHue 1 4, pacTso-
pstoT B 200 cm® Boakl (4.1). PacTBop nepeHOCAT B MepHyto konby emMkocTbo 1 Am3, pa3BasnsoT Bogon 4o
METKMN.

4.10.5 Kanbuuin yrnekucnein (CaCO,) no FOCT 4530.

4.10.6 PacTBop kanbuus 1 mr/icm3,

2,497 r yrnekucnoro kanouus (4.10.5), npegsaputensHo BeicyleHHoro npu 110 °C B TeyeHwne 1 4, pac-
TBOPAIOT B pacTeope, cogepkatiem 10 cm3 KOHLEHTPUPOBaHHOM consaHoi KcnoTbl (4.3) 1 20 cm3 Boabl (4.1).
PacTBop gosoaaT Ao cnaboro kuneHua ana yaanenuna CO,, 3aTem oXNaxaatoT, MepeHOCAT B MEpPHYo Konby
eMKocTeio 1 am3, pasbaenaoT BoAOW A0 METKM.

4.10.7 Marnus okeug (MgO) no FTOCT 4526.

4.10.8 Pacteop marHus 1 mr/cm®.

1,658 r okcuaa marHus (4.10.7), npeasaputenbHo npokaneHHoro npu 1000 °C B TeveHue 1 4, nomeLlaoT
B pacTBop, coagepxallmin 10 cm3 KOHLEHTPUPOBaHHOM consiHoi kucroTol (4.3) 1 200 cm3 Boabl (4.1), TwaTernb-
HO MepeMeLLnBaloT, HarpeBatoT 4O PacTBOPEHUS OKCMAa MarHus, OXNaXxaaT, NePeHOCAT B MEPHYIO Konby eM-
kocTbto 1 AM3 1 pasbaBnsaT BOAOW 40 METKU.

4.10.9 Xeneso, MnHUManbHasa cteneHb YicTtoThl 99,8 % Fe.

4.10.10 PactBop xenesa, 1 mr/icm3,

1,000 r uncToro xenesa (4.10.9) noMeLLatoT B pacTBop, cogepkaiumii 20 cm3 KOHLEHTPUPOBaHHOMN Cons-
HOM kucnoTol (4.3) 1 20 cm3 Bogbl (4.1), 1 TLaTeNbHO NepeMeluMBaioT. HarpesaloT 4o KUNEHWA 1 OCTOPOXHO
KUNATAT 0 pacTBOPEHWs! Xenesa. PacTBop oxnaxaaroT, NepeHocAT B MepHyto Konby emkocTbio 1 am3 u pas-
6aBnsioT BOAOW OO METKU.

4.11 BMecTO OCHOBHbIX pacTBOpPOB, NPUrOTOBAEHHLIX B TabopaTopun, MOXHO UCNONb30BaTh rocyaap-
CTBeHHble cTaHdapTHble 06pasupl (FTCO) pacTBOpOB MeTansoB ¢ koHueHTpauuein 1 mr/cms® (1 r/am3).

5 Annapatypa

5.1 Becbl nabopatopHble no MOCT 24104 ¢ npeaenom gonyckaemoit norpewHocTy + 0,1 mr.

5.2 UeHTpudyra naGopaTtopHas ¢ 4acToTol BpalleHust He MeHee 2000 muH—". MpoBupkn LunuHapuiec-
Kne BMeCTUMOCTbI0 Ao 250 cm® ana ueHTpudyri.

5.3 Okcukatop ¢ ocywmntenem (4.8).

5.4 OnekTponnuTka.

5.5 CreknsaHHas nocyaa. KanubposaHHble MepHble cpeacTBa (MUNeTkU, 61opeTkn, MepHble Konbhbl, cTa-
KaHbl 1 gp.) no MOCT 1770 u FOCT 25336.

5.6 MonuatuneHosas Tapa, U3roTOBNEHHaA U3 NOMUITUNEHA BLICOKOrO AABNEHNA UMW MONUNponuneHa,
repMeTUYHO 3aKpblBaloLWAACA 3aBUHYNBAOWMMNCA Kpbilwkamu, no FOCT P 51760, ana xpaHeHus BoAbl U pac-
TBOPOB.

Mepea ncnonb3oBaHWEM Tapy 3anONHAT PACTBOPOM a30THOW KUCnoThl (4.5), pa3baBrneHHOW B COOTHO-
weHun 1:9, n 0CTaBNAIOT He MeHee YeM Ha 48 4. 3aTem Tapy TllaTebHO NPOMbIBalOT BoAon (4.1).

5.7 ATOMHO-a6COpOLUMOHHBIN CNEKTPOMETP ANs onpeaeneHust KOHUEHTpaLuWM MeTarnsoB B 3KCTpakTax.

Mpubop aomkeH obecneunsatb TpebyeMyo NPELU3NOHHOCTL U3MepeHUsa koHueHTpauuin Na, K, Ca, Mg
n Fe B akcTpakTax (pasgen 10). Tun npubopa gomkeH ObITb cepTuduLmMpoBaH, 3apernctpuposaH B locyaap-
CTBEHHOM peecTpe cpeacTB U3MepeHUin 1 AonyLieH Kk npumeHeHuto B Poccuiickon depepauuyn.

Mpumeyanune—/[lonyckaeTca NPUMEHATb ONTUYECKUIA 3MUCCUOHHBIN CMEKTPOMETP WU  MIamMeHHbIN
cdoTomerTp.
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6 MoaroToBKa K UCNbITAHUAM

6.1 MpuroToBneHue rpagyMpoBOYHbIX PacTBOPOB

KoMnoHeHTbI rpaayvpoBoYHbIX pacTBOpPOB NpueedeHbl B Tabnuue 1. OCHOBHbIE KOMMOHEHTbI (MaTpuy-
HbIi COCTaB) rpaAyMpPOBOYHBIX M aHaNM3UPYeMbIX PACTBOPOB AOSKHbI ObITb @HaNOrMYHbI, T. €. rpagyMpoBOY-
Hble PaCcTBOPLI COAEPXKAT TE XKEe PeakTUBbI U B TEX XKe KONMUYECTBaX, YTo U aHanusnpyemMbie pactsophl (8.2).

MpuroToBneHWe rpagynpoBoYHoro pactsopa A. B MepHyto konby eMkocTbio 1 ame nomewatot 40 cm3
pacTeopa naHTtaHa (4.7) n 200 cm® pacTBopa conaHom KUcnoTel (4.4). foBasnsaioT 1 cm3 ocHOBHOIO pacTeopa ¢
KOHLeHTpaluei aHanusnpyemoro anemeHTa 1 mr/cm® (4.10), nepemelunBaoT cogepxkumoe konbobl U pastas-
NAOT BOAOW 40 METKN.

MpagyvnpoBouHble pacTBopbl B, C, D 1 E roTOBAT Tak e, Kak rpagyMpoBoYHbIi pacTsop A, fobasnsas
06BbeMbl OCHOBHOrO pacTBopa MeTanna, ykasaHHble B Tabnuue 1.

X0nocToln pacTBOp AN rpaayyMpoBKU rOTOBAT TaK e, Kak ocTanbHble rpagynpoBoYHbIe pacTBOpbI, HO He
AobaBnss OCHOBHOM pacTBop MeTanna.

Onsa yBenMyeHns konuyecTsa TOYEK Ha rpadyupoBOYHON KPUBOW MOryT GbITb NPUrOTOBMEHBI AOMOSHU-
TeNbHble rpagyvpoBOYHbIE PACTBOPLI C APYTMMU KOHLEHTPaUMAMU. ATO MOXET NOHaAobUTbLCS B CBS3U C LLU-
POKMM OManasoHOM KOHLEHTpauui onpedensieMblX 311€MEHTOB, a Takke u3-3a konebaHui B MokasaHUsX
cnekTpomeTpa.

Tabnuuya 1— O6bembl peareHToB AN NPUrOTOBMNEHNUNA rPaayNPOBOUHBIX PAaCTBOPOB

"papyvpoBOYHBIV KoHueHTpauus anemeHTa B O6bem 0CHOBHOTO O6bem pacTeopa Obbem pacteopa
pacTBop rpagynpoBoYHOM pacTeope, Mr/am® pacTeopa, cm® oKcuaa naHTaHa, cM® | CONsIHOM 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
XonocTon 0 0 40 200

MpadyvpoBOYHbIE PACTBOPbI XPaHSAT B MOMUITUIIEHOBLIX COCYaX C repMeTUYHO 3aBUHYMBAOLIMMUCS
Kpbilkamu. Cpok XpaHeHus pacTBopoB — He Gonee 3 mec.

MpumedyaHwune—pagympoBOYHbIe PacTBOPbI C TEMM e KOHLIEHTPaUMaMM 3NEeMEHTOB LenecoobpasHo roto-
BUTb B MEPHBIX KONBax BMECTMMOCTBIO 250 unm 500 M2, yMEHbIIMB, COOTBETCTBEHHO, 06bEMbI PEareHToB.
6.2 ATOMHO-aGCOpPOLMOHHDLINA CNEKTPOMETP

Mpubop nogroTaBnuneaioT kK paboTe B COOTBETCTBUM C UHCTPYKLMEN NO 3KcnyaTauum npubopa. B Tabnu-
Le 2 npuBeAeHbl pekoMeHayeMble A5 NpoBeeHUs aHann3a rasoBble CMeCU W ANUHbI BOMH aHanMTUYeCcKUX
NUHWA cnekTpa.

Tabnuuya 2— PekomeHgyemble ra3oBble CMECH U ATNMHbI BOIH AT151 ONpeAeneHns 3NeMeHToB

OnemeHt ﬂ"“”i:ﬁ"”"" [a3-okucnuTens — roproyuii ras
K 766,5 Bo3gyx — C,H»
Na 589,6 Bosgyx — C;H.
Mg 285,2 Bosgyx — C;H,
Ca 4227 Bosgyx — C;H.
Fe 372,2; 248,3 Boagyx — C;H-
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6.3 lMNMocTpoeHue rpaayMpoBOYHbIX rpacgukoB

YcTaHaBnMBaloT HyneBoe 3HavyeHne aHanutudeckoro curHana AAC B COOTBETCTBUM C UHCTPYKLMEN MO
aKcnnyatauum npubopa, UCNomnb3ys XONoCTON pacTBop AMNs rpagyvpoBky (Tabnvua 1).

paayvnpoBOYHbIE PacTBOPLI METANIOB BBOASAT B aToMU3aTop Npubopa v 3anucbiBatoT 3Ha4YeHWsl aHanu-
THU4eckoro curHana. Kaxaoe nsmepeHue npoodsT Mo TPU pasa U BbIYUCTIAT cpeaHeapudgmeTdeckoe 3Have-
Hue. B npoLecce namepeHuiA Npu nepexoge 0T PacTBOPOB OQHOMO 3NieMeHTa K pacTBopam Apyroro anemeHTa
cuUcTeMy nodadnm pacTBopa B artomMusaTop (pacnbliuTenb-ropernika) npoMbiBaloT, Mponyckas yepes Hee
Boay (4.1) oo Tex nop, noka nokasaHnsi MOHUTOPAa He NPUBNU3ATCS K HyNeBoMy 3HavyeHuto. Ha ocHoBaHum nony-
YEHHbIX Pe3ynbTaToB M3MEPEHNA CTPOST rPagyMPOBOYHBIN rpadvk Ans KaX4oro afemMeHTa B KoopauHatax:
KOHUEHTpaLms onpeaensieMoro sfieMeHTa B Mr/om® (ocb abcuunce) — BenuuMHa aHanuMTUYeckoro curHana (ocb
opauHar).

pagynpoBKy Nprbopa nepuoanvecku NpoBepsioT, UCNOMb3ys rpagynpoBOYHbIe PacTBOPHI.

7 MpuroTtoBneHue Npoobl

Mpo6a npeacTaensaet coboil aHanUTUYecKyto Npoby, NPUroToBneHHy B cooTeeTcTBUM ¢ FTOCT 10742
nnn FOCT 11303. MNpoba gormkHa HaxoAUTLCS B BO3AYLLHO-CYXOM COCTOSIHUW, NSl YEro ee pacKnaabiBatoT TOH-
KM CINOEM U BbIAEepXXM1BatOT Ha BO3AYXe NPW KOMHAaTHOI TeMnepaTtype B Te4EHUe MUHUMATILHOTO BpEMEHHU, He-
06x0aMMOro ANs AOCTUXKEHNUS paBHOBECUST MEXAY BMaXHOCTLIO ToMnuBa U atMocdepbl naboparopuu.

Mepepn B3sATNEM HaBecky Npoby TWATeNbLHO NepeMeLInBaloT He MeHee 1 MUH, TPeANnoYTUTENBHO MexaHu-
YyecknMm criocobom.

OpLHOBPEMEHHO CO B3ATUEM HaBECKU AJIS1 UCTIbITaHWS OTOUPALOT HaBeCKW ANsi onpeAerneHns cogepkaHus
aHanutndyeckoi snary no NOCT P 52917 nnu MOCT 11305.

8 lMpoBeaeHne ucnbiTaHUs

8.1 B3siTue HaBeCKU ANA UCNILITaAHUA

Hagecky Tonnuea maccor (1,5 + 0,05) r B3BeLLMBalOT ¢ Npeaenom gonyckaemon norpewHoctu £ 0,1 mr
MOMELLIAoT B CTEKIMAHHBIA CTakaH BMECTUMOCThI0 250 cm®.

8.2 lMpurotoBneHue pacTBopa ANA UCNbLITaAHUA

B CTeknsiHHbLIN cTakaH ¢ npo6oil fo6asnsioT 4 cm® aTaHona. CTeKknaHHON NanoYkoil NepeMeLLnBaloT Npo-
6y co cnupTOM 30 NMOMNHOro cMaynBaHus Npobbl 1 06pasoBaHWs nacTel. He yaanasa ua ctakaHa nanoyku, Aobas-
nsioT 50 cm® pacTeopa ConsAHoi KUCTOTI (4.4).

HarpeBatoT pacTBOp Ha 3NeKTPONIUTKe A0 TeMMepaTypbl YyTb HOKE TeMNepaTypbl KUNEHUsA, 1 BblAepXu-
BatoT Mpu 3Tol TemnepaTtype 15 MUH. 3aTeM HaKpbIBaKOT CTakaH YacoBbIM CTEKNOM W BbIAEPXUBAIOT ero nNpu
Temneparype, 6nMskoil K Temnepartype kuneHus, ewe 45 MUH. YpoBeHb pacTBopa B cTakaHe noaaepusalot
pobaeneHnem Boabl (4.1). 3areM cogepXXMMOe cTakaHa OX1axaaloT, He NnepeMeLunBas.

MpumeyaHue— Takas npoueaypa obecneumsBaeTt NonHoe yaaneHue ataHona.

JKCTpaKT OTAEMNSAIOT OT ocTaTka unsTpoBaHUeM (a) unu ueHTpudyruposaHnem (6):

a) Copgepxumoe ctakaHa puneTpyloT Yepes MioTHbIN huneTp (4.9) MeToaoM AekaHTauun B MEpHYIo
KonbBy eMKoCTbio 250 cM®. OBMLIBAIOT CTEHKM CTakaHa M CTEKMAHHYI0 NarioyKky TensibiM pacTBOPOM COMAHOM
KACNOTHI (4.4) U KONMYECTBEHHO NMepeHOCAT ocTaTok Ha unetp. OcTaTtok Ha punbTpe TPMKALI NPOMbIBAKOT
TENNbLIM PaCTBOPOM COMSHON KUCNOTHI (4.4) nopumsamu no 20 oM’

6) CoaepxvMoe cTakaHa KonMuecTBEHHO NepeHocAT B Npobupku ueHTpudyrn (5.2) n ueHTpudyrpytot
B Te4eHUe 5 MUH. PacTBop Haj 0caZIkoM CiMBatoT Yepes hunsTp B MepHyto konby BMecTuMocTbio 250 cm®. K
ocaaky B npobupkax NpunusaloT Tennblid pacTBOpP CONSIHOM KACAOTHI (4.4), NnepeMeLlunBatoT U BHOBb LieHTpudy-
TUPYIOT U NEPEHOCAT SKCTPAKT B Ty Xe MepHY!o konby. OctaTok U3 Npo6upok nepeHocAT Ha hUnsTp U NPOoMbIBa-
toT 2—3 pasa TenmnbIM PacTBOPOM CONSIHOI KUCNOTHI (4.4) nopunsaMm no 20 cm’.

KonBy ¢ aKCTpaKTOM OXNaxaaloT [0 KOMHaTHOI TemnepaTypbl, AoGasnsaoT 10 cm® pacTeopa naHTa-
Ha (4.7) n pasbasnsior Bogon (4.1) oo meTkn. PacTBop TwarensHo nepemMeLwlnsaroT.

PacTtBOp X0MOCTOro onbiTa, cCoaepXXalluii Te XXe peakTUBbl B TEX XXe KONU4ecTBax, YTo U pacTBop AnA aHa-
nu3a, roToBAT aHanorMyHbiM 06pasom, Ho 6e3 HaBecku Tonnuea.
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8.3 AHanus pacTBOpa AnNA UCNbITaHUA

PacTtBop Ans ucnbiTaHUsi, NPUrOTOBIEHHBINA NO 8.2, BBOAAT B aToMuU3aTop npubopa 1 3anvcbiBatoT 3Have-
HWe aHanUTU4Yeckoro curHana. iamepeHue npoBoaaT Tpu pasa, 3a pe3ynbrat U3sMepeHust IPUHUMALOT cpeaHe-
apudmeTuyeckoe 3HavyeHue.

OaHOBPEeMEHHO U3MEPSIIOT MHTEHCUBHOCTb aHANMUTUYECKOTO CUrHana pacTBopa XonocToro onbiTa.

Mo rpaayvpoBOYHOMY rpachiky OnpeaensiioT KOHLEHTPALMIO aHaNM3UPYeMOro pacTBopa Gy, Mr/am°.

Ecnu BenuunHa abcopbuuyn aHannsvpyemoro pactsopa npesbilaeT abcopbumio Hanbonee KOHUEHTPU-
pOBaHHOTO rPagynpPOBOYHOTO pacTBOpa, aHanM3upyeMbld pacTBop pasbaensioT Tak, YTobbl BenuunHa aHanu-
TUYECKOro curHana pasbaeneHHoro pacteopa nonasna npubnusnTensHo B cepeauHy rpagyvpoBOYHON KPUBON.
KpaTHocTb pa36aeneHus F 3anucbiBatoT. M3MepsioT BeNMuuHy aHanuTuieckoro curHana pasbaeneHHoro aHa-
N3UPYEMOro pacTeopa U No rpajyMpoBOYHOMY rpacuKy ONpeaensioT ero KOHLEHTPALMIO Cy, MI/AM.

9 O6paboTka pe3ynbTaToB

Maccoayro nonio anemeHTa X B Cyxom Tonnuee, Xd, Bblpa@XeHHY0 B NpoueHTax, paccyuTbiBatoT, UCxoas
M3 KOHUEeHTpauun aneMeHTa B aHannu3npyemMom pacteope, no cbopmyne

25¢, F

Xd=_2%xT
m (100 —W?)

(1)

rae ¢, — KOHLEeHTpaLusa anemeHTa X B aHanManMpyemMom pacTeope, onpeaesieHHas no rpagyupoBoHHOMY rpa-
cuky, Mr/om3;
F — kpaTHoCTb pa3baBneHns aHanM3npyemoro pacteopa;
m — Macca HaBecku nNpob6bl, B3ATON ANA aHannsa, T,
Wéa — maccoBas gona aHanuTudeckon snarv B npobe, %.

10 Mpeun3noHHOCTbL

MpeuUn3MOHHOCTb MeToAa XapakTepusyeTcsl NOBTOPAEMOCTbIO I U BOCNPOU3BOAUMOCTbLIO R NOMYyYeHHbIX
pesynbTaToB.

10.1 MNoBTOpsieMOCTb

BenuunHa noBTOpSIEMOCTU OTHOCUTCSA K pesynbratam AByX napannenbHbIX onpeaeneHuin, NpoBeaeHHbIX
B Te4EHVEe KOPOTKOTO MPOMEXYTKa BpEMeHW, HO He OAHOBPEMEHHO, B OAHOWN nabopaTtopun, 0O4HUM 1 TEM XXe UC-
nofiHUTeneM, ¢ UCNOMb30BaHNEM OQHOW U TOW e annapatypbl.

MoBTOpPsSieMOCTL ONpedensoT No pesynstaTtaM aHanu3a ABYX aHanuM3upyemblX pacTBOPOB, NPUFOTOBIEH-
HbIX 13 ABYX NPeACTaBUTENbHBIX HABECOK OAHOM U TOW e aHanuMTu4eckon Npobbl. PesynbtaThl paccunTbiBaoT
Ha cyxoe COCTOsIHMe TOMNNBA, Kak ykasaHo B pasgene 9. PacxoxaeHvne Mexay pesynsrataMmu He 4OMKHO ObITb
6onee, YeM BenMYMHa NOBTOPSIEMOCTHU, YKazaHHasa B Tabnuue 3.

Ecnu pacxoxaeHue mexay pesynstatamun, paccYMTaHHbIMU Ha CyXoe COCTOsIHWE TomnnuBa, 6onbLue, Yem
BEMUYMHa NOBTOPSIEMOCTH, YkasaHHas B Tabnuue 3, oaunH unu oba pesynsrarta npusHatoT HeAOCTOBEPHBIMU U
Janee noctynawT B COOTBETCTBUM ¢ nogpasaenom 5.2 MOCT P UCO 5725-6.

10.2 Bocnpou3zBoguMocCTb

BenuunHa BOCNpon3BoaMMOCTU OTHOCUTCA K pesynbTaTaM, NoflyyeHHbIM B pasHbix nabopartopusix, pas-
HbIMW UCTIOSNTHUTENSIMK, C UCTIONb30BaHWEM Pa3HOW annapaTtypbl.

BocnpoussoanMocTb onpeaensioT nNo pesynsrataMm aHanusa pacTBOPOB, NPUrOTOBIIEHHBIX U3 HABECOK,
oTobpaHHbIX OT AybnukaToB OAHOM U TOW e aHannTUYeckoin Npobhbl, Ha KoTopblie oHa bkina pasgeneHa nocne
nocnegHero cokpalleHus. PesynstaTtbl paccHUTLIBaOT HA CyXoe COCTOsIHWE TOMMUBA, Kak yKasaHo B pasgene 9.
PacxoxaeHve Mexay pesynsraraMmu He AoMmkHO 6biTb 6onee, YeM BenMumMHa BOCTIPOU3BOAMMOCTH, YKasaHHas
8 Tabnuue 3.

Ecnu pacxoxaeHue mexay pesynstatamu, paccyMTaHHbIMU Ha CyX0oe COCTOsIHUE Tonnuea, 6onblue, Yyem
BeNM4MHa BOCNPOU3BOANUMOCTHU, yKazaHHas B Tabnuue 3, oguH unm oba peaynstaTta NpUsHatoT HeAOCTOBEPHbI-
MU 1 aanee noctynatot B cootBetcTBuM ¢ FOCT P UCO 5725-6.

6
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Tab6nuuya 3 —IlpeunanoHHoOCTb METOAA

Maccoeas nonsi anemeHTa, % lMpenen nosTopsiemocTu [Mpeaen Bocnpon3soguMocTu
<0,5 0,025 % abconioTHbIX 0,05 % abconioTHbIX
>0,5 5 % oT cpegHero aHaveHus 10 % OT cpeaHero aHaveHus

11 lNpoTokon ncnbiTaHUM

MpoTokon UcnbITaHWIA AOMKEH coaepXaTb CNneayoLLyo UHhopMaLnio:

a) CCbINKY Ha HacCTOAWNA CTaHaapT;

6) naeHTUcnkauno Npobl;

B) pesynbTaTbl UCNbITAHUA, METOABI UX pacyeTa U CBeAeHUA O TOM, K KAKOMY COCTOSIHUIO TOMSMBA OHU
OTHOCATCH,;

r) gaTy ucnbelTaHus;

A) cogepXaHue BMnarM B aHanMTUYecKon npobe, ecnu peaynbTaTthl NpeAcTaBneHbl Ha aHanUTUYeckoe

COCTOAHME TONNUBA,
e) napameTpbl CNeKTpoMeTpa, aToMmusaTopa U T1n CNeKTpansHON Nambl, UCMOMb30BAHHbIX NPU UCTbI-

TaHUW.
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