MEXIOCYOAPCTBEHHbIA COBET NO CTAHOAPTU3ALIUWU, METPOJTIOMMU U CEPTU®UKALIUU

(MIrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
MEXFOCYAAPCTBEHHBIW rocrt
CTAHOAPT 32977
2014

TOMNMBO TBEPOAOE MUHEPAJIbHOE

OnpeaeneHne MUKPO3SIeMeHTOB B 30J1e
aTOMHO-abCOPOLMOHHBLIM MEeTOAOM

U3zpaHue ocpuumanbHoe

MockBa
CraHaapTUHGOPM
2015



roCT 32977—2014

NMpeaucnosune

Llenn, ocHOBHbIE NPUHLMMBI X NOPSAOK NpoBeaeHUst paboT No MeXroCcyAapCTBEHHOW cTaHAapTU3auum
yctanoBneHol MOCT 1.0—92 «MexrocyaapcTBeHHasa cucteMa ctaHaaptusaumn. OCHOBHbIE MOMOXEHUs» U
MOCT 1.2—2009 «MexrocyaapcTBeHHasa cuctema ctaHgaptusauun. CtangapTel MeXrocygapcTBeHHbIe, rnpa-
BMIa U peKoMeHZauun Mo MeXrocygapcTBEeHHOW cTaHgapTM3aund. MNpaeuna paspaboTku, NPUHATAS, NpUMe-
HeHWs1, OGHOBIEHNST N OTMEHbI»

CBepeHus o ctaHaapTe

1 NOATOTOBJIEH ®enepanbHbIM rocyaapCTBEHHBIM YHUTApHBLIM Npeanpuatuem «Bcepoccunckuin Ha-
YYHO-UCCNefoBaTeNbCKNNA LIeHTP cTaHaapTusaummn, nHgopmMaLlmm U cepTudmrkaLmm celpbsi, MaTepnanos 1 Be-
wects» (Pryn «BHULCMB») Ha ocHoBe cOBCTBEHHOIO ayTEeHTUHMHOIO NepeBoda Ha PyCCKUM A3bIK CTaHaapTa,
yKa3aHHOoro B NyHKTe 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYMECKOMY perynvpoBaHunio U metponorum (PocctaH-
AapT)

3 MNPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auumn, MeTpororum U ceptudukaLnm (npoTo-
kon oT 20 okTs6psi 2014 r. Ne 71-1)

3a NPUHATUE NporofiocoBann:

KpaTtkoe HauMeHoBaHue CTpaHbl Kop cTpaHbl CokpalleHHoe HaMMeHOBaHUe HaUMOHaNbLHOro opraHa
no MK (UCO 3166) 004—97 no MK (MUCO 3166) 004—97 no cTaHgapTM3aumu

benapycb BY loccrangapt Pecny6nvkn benapych

Kupruams KG KbiprelactaHaapt

Poccus RU PoccraHgapt

TagXukuctaH TJ TapxvnkctaHgapT

4 TMpukazom deaepanbHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHuio U MeTponorii ot 21 anpenst
2015 r. Ne 282-cT mexxrocyaapcTBeHHbln cTaHgapT FTOCT 32977—2014 BBeaeH B AeNCTBUE B KQUECTBE HaLUMOo-
HanbHoro ctanaapta Poccuiickon ®enepaunn ¢ 1 anpensa 2016 r.

5 Hactosawumin ctangapT MmogudbuumpoBaH no oTHoweHuo K ctaHaapty ASTM D 3683—2011 Standard
Test Method for Trace Elements in Coal and Coke Ash by Atomic Absorption (CtangapTHeIn MeToq onpeaene-
HUS1 MUKPO3IEMEHTOB B 30/1€ YITIA U KOKCa aTOMHO-abcopbUnMoHHBIM MeTodom). [py 3TOM AOMCAHUTENLHEIE
MOMOXEHWS, BKIOUEHHbIE B TEKCT cTaHgapTa 4ns ydeta noTpebHoCTen HaunoHansHoM aKOHOMUKA U/UIn 0Co-
6eHHOCTEN MeXrocy4apCTBEHHON cTaH4apTM3aLMn, BelgeneHbl KYpCUBOM.

MepeBoa ¢ aHMUACKOro si3bIka (en).

OdumumanbHble 3K3eMNNdapbl cTaHgapTa, Ha OCHOBE KOTOPOro MOAroTOBNEH HACTOSIWMN Mexrocyaa-
PCTBEHHbIN CTaHaapT, UMetoTcs B PeepansHoM UHDOpMaLMOHHOM hoHAEe TEXHUYECKNX pernameHToB U CTaH-
0apToB.

CTteneHb cOOTBETCTBUA — MoaucuULMpoBaHHaa (MOD)

6 BBEJEH BINEPBbLIE

UHbopmauyusi 06 UBMeHeHUSsIX K HacmosweMy cmaHoapmy fybnukyemcs 8 exKe200HOM UHDOpMaLUOH-
HOM yKkasamerie « HauyuoHarnbHbie cmaHoapmbi», @ meKcm UsMeHeHUU U rornpasoK — 8 eXeMeCcsiYHOM UHGDOop-
MaUUoHHOM yKazameine «HauuoHaneHble cmaHOapmebly. B criydae nepecMompa (3aMeHbl) uninu ommeHsb!
Hacmosiujeao cmaHdapma coomeemcmaeyroujee yeedomeHue 6ydem onybruKo8aHo 8 exxeMeCsIHHOM UHDOop-
MauyUoOHHOM yKkasamerne «HauyuoHansHeie cmaHdapmeiy. Coomeemcemeyrowas UHghopMayus, yeedomMneHue u
meKcmabl pasMelaromcesl makxe 8 UHGopMayUuoHHOU cucmeme obluiea0 rnofb3osaHus — Ha oguyuaibHoOM
catime ®edepaliibHO20 a2eHmcmea o MEXHUYECKOMY peayuposaHuio U Memporioauu 8 cemu ViHmepHem

© CraHgaptuHdopm, 2015

B Poccuiickoin egepalum HacTOALWNA cTaHaapT He MOXKET BbITb MOMHOCTLIC UMM YacTUYHO BOCMPOU3Be-
[OEH, TUPaXXMPOBaH N pacnpocTpaHeH B KavyecTBe ocuumManbHoro MsgaHus 6es3 paspelleHuss deaeparnbHOro
areHTCTBa No TEXHUYECKOMY peryripoBaHuie U MeTponorum
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BBepeHue

MukpoanemeHTbl coepXkaTtcsl B opraHU4eckon M MUHepansbHON YacTax yrnen. AKTyansHOCTb U3ydeHuUst
LeHHbIX U TOKCUYHBIX MUKPO3NEMEHTOB B TBEPAbIX TONNMUBAX ONpeaenseTcsl TeM, YTO B MHOTOTOHHaXHbIX Npo-
Leccax TOMMMBHOIO U TEXHOMNOMMYECKOro UCNONL30BaHNs Yrien NpoucxoanT pacnpeieneHme MUKposnemeH-
TOB B MpoAdyKThbl NepepaboTKuX yIren U OKpyKatoLLyto cpedy.

Ona netansHOro 1 onepaTtyMBHOro onpeaeneHus coctasa N cofepXKaHnst MUKPO3NEeMEHTOB B YrisiX 1 Npo-
AyKTax ux nepepaboTku TpebytoTcs KONMYeCTBEHHbIE, NHCTPYMEHTarbHbIe, BEICOKOMPON3BOANUTENbHBIE aHa-
nntnmdeckne mMetoabl. OOHUM M3 TakMX METOAOB, MONYUYUBLUMX pPacnpocTpaHeHue B YriexXuMUYecKomn
aHanUTUYEeCKON NpaKTuKe, ABMASETCS NiaMeHHasl aTOMHO-abcopbLMOHHast CNeKTPOMETPHS.

B HacTosweM cTaHaapTe pernaMeHTMpoBaH aToMHO-abcopOLMOHHbIA MeTod 04HOBPEMEHHOro onpeae-
NeHNs BOCbMU MUKPO3f1EMEHTOB B 301€ TBEPAOIO ToNNmBa: 6epunnusi, Xxpoma, Meau, MapraHua, HUKensl, CBUH-
La, BaHaaus U LUHKa.

HacTtoawuin ctaHgapT rapmoHuanposaH ¢ ASTM D 3683. Metoguka onpedeneHnst MUKPO3NIEMEHTOB
paspaboTaHa npuMeHnTensHo K yrnsim CLUA, v nokazateny npeunsmMoHHOCTM MeTo4a paccunTaHbl 4518 MHTep-
BanoB coAepXaHUi MUKPO3NEeMeHTOB, XxapakTepHblx aAnsa yrnen CLUA (tabnuupl 2 n 3). MockornbkKy AuanasoHsl
cofepxxaHun mukpoanemeHToB B yrisix CLUA, Poccun n ctpad CHIC npuHUunuansHo He oTrnyarTes, npu pas-
paboTKke HacToswero ctaHgapTa Tabnuubl 2 1 3 by BKtodeHbl B pasgen «lMpeunsnoHHocTby 6e3 nameHe-
HWURA.

HacToswui ctangapt uMeeT cnegyroLlime oTnnynst oT NPUMEHEHHOro B HEM HallMoHanbLHOro cTaHgapTta
ASTM D 3683:

- B 06nacTb pacnpocTpaHeHusi BKIHOYEHbl BCe BUAbI TBEPAOrO MUHEPASbHOMO TOMMMBE;

- NpuBeAeH nepeyeHb CCbINTOYHBIX CTaHOaPTOB, B TOM YMCTEe MEXIocyapCTBEHHbIE CTaHAapThl Ha peak-
TUBbLI 1 rocyay;

- pekoMeHayeMas cTeneHb N3MesnbdeHns aHannTuieckon npobbl (—250 MkM 1 —150 MKM) 3aMeHeHa Ha
BEMUYUNHY, MPUHATYIO B MeXAyHapoaHbIx cTaHaapTax 1ISO u MexrocyaapcTBeHHbIX cTaHaapTax (—212 Mkm).
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHIAODAPT

TONNUBO TBEPOOE MUHEPANBbHOE

OnpepgeneHne MUKPOINEMEHTOB B 30/1€ aTOMHO-aGCOPO6LUOHHBIM METOL,0M

Solid mineral fuel. Determination of trace elements in ash by atomic absorption method

DaTta BBegeHua — 2016—04—01

1 O6nacTb NnpMMeHeHus

HacTtosilwmin cTaHgapT pacnpocTpaHsieTcsl Ha KaMeHHble U Bypble YU, IU2HUMbI, aHmpayumel, 20pH0-
que craHubl, KOKC, mopch, moriusHbie bpukemsl, MpPoOyKmbl oboeauleHus], nepepabomku U cXXuaaHust meep-
0020 MUHepanbHOo20 mornuea (danee — meepdoe MOMU8o) U yCTaHaBMMBaeT aToMHO-abCcopBLMOHHEIN
MeToZ onpeaeneHus MUKPOSNEMEHTOB B 3051 TBEPAOrO TOMMBa.

K MuKpoanemeHTaM oTHocATCHA 6epuninia, Xpom, Mefb, MapraHel, HUKeMb, CBUHEL,, BaHaaWUA U LUHK.

Mpu o30neHnM TBepabIX ToNMB B Nabopatopum npn 500 °C yKazaHHbIE MUKPO3NEMEHTHI KONTUYECTBEHHO
nepexodsT B 301y, MOSTOMY COAEMKaHNe MUKPOSIIEMEHTOB, HandeHHoe B 3051e, MOXeT ObITb NepecyuTaHo Ha
ncxogHoe TOMNSUBO.

MpY NPOMBILLNIEHHOM CXUraHUWA TBEPAbIX TOMMMB YacTb MUKPOIMEMEHTOB NOMagaeT B OKPYXaloLyto
cpedy ¢ AbIMOBbIMM rasamu, NOSTOMY HaldeHHOe B 30/1e TBEPAbIX OCTaTKOB U 3011€ YHOCa coaepXaHne MUKpo-
3M1eMeHTOB He Bcerga MoXeT ObiTb NepecynTaHo Ha UCXOAHOE TOMUBO.

MpumedvaHuns

1 lMoa MUKPO3NEMEHTaMKU MOHMMAIOT 3MEMEHTBI, MACCOBAs! 40Nl KOTOPbIX B CYyXOM TBEPAOM TOMNUBE COCTaBnsieT
meree 0,1 % (1000 ppm"). CUHOHVMMbI TEPMMHA K MUKPOINEMEHThI» — «Marble 3NEMEHTbIY, «CIeJOBbIE ANEMEHTbIY.

2 BHacTosiLeM cTaHgapTe He NpuBeaeHbl TpeGoBaHKs 6e30NacHOCTY, CBSI3aHHbIE C NMPUMEHEHEeM aToMHO-abcop-
6umoHHoro cnekTpomeTpa. NpaBuna Ge3onacHon aKkcnyaTaumm atToMHO-abcopOLMOHHOTO CNEKTPOMETPa COAepKaTCsl B
JOKyMEHTauUMmn K npubopy.

2 HopmaTuBHbIEe CCbINKK

B HacTosileM cTaHOapTe NUCNoMb30BaHbl HOPMAaTUBHBLIE CCBIMKU Ha Cneayrolne MexXrocynapcTBeHHble
cTaHgapThl:

OCT OIML R 76-1—2011 locygapcTBeHHast cuctema obecneyeHunst eAMHCTBa M3aMepeHuid. Becbl Heas-
TomMaTudeckoro Aencteua. Yactb 1. MeTponorudeckue n TexHudeckue Tpebosanusa. McnbitaHus

FOCT ISO 687—2012 Tonnueo TBepaoe MuHepansHoe. Koke. Onpeaenenue cogepkaHusi Braru B aHa-
nmMTuyeckoi npoBe Ana obliero aHanusa?)

FOCT ISO 1171—2012 Tonnueo TBepaoe MuHepansHoe. OnpeaeneHne sonbHoCTHS)

rOCT 1770—74 (MCO 1042—83, UCO 4788—80) lMocyna mepHas nabopaTtopHas cteknsiHHas. Lunux-
Opbl, MEH3YPKK, KONBbI, Npobupkn. ObLLMe TEXHUYECKNE YCITOBUS

Y Egunmnua n3MepeHmnsi KOHLUEHTpauum ppm —«parts  per  million» (vacten Ha MWIIITMOH).
1ppm=1r/T=1 mr/kr =1 mkr/r = 10~ %.

2) Ha tepputopun Poccuiickor ®egepauum gercteyet FTOCT 27589—91 (MCO 687—74) «Koke. MeTog onpegene-
HUSI Briary B aHanMtu4eckon npobey.

3 Ha Tepputopuu Poccuiickon ®eaepaumnu gevicteyet FTOCT P 55661—2013 (MCO 1171:2010) « Tonnueo TBepaoe
MuHepanbHoe. OnpegeneHne 30bHOCTUY.

UspaHne ocpmumanbHoe
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MOCT 3118—77 Peaktusbl. Kucriota consiHas. TexHuyeckne ycrnosusi

FOCT 4461—77 Peaktusbl. Kncnorta asotHad. TexHM4eckue yerioBums

FOCT ISO 5068-2—2012 ¥Yrnu 6ypble 1 nurHuTel. OnpegeneHune cogepkanus Bnaru. YacTe 2. KoceeH-
HbI1 TPAaBUMETPUYECKNIA METOA ONpeaeneHns Bnari B aHantuyeckoi npobe’

FOCT 6563—75 WUsgenua TexHndeckne 13 6naropodHbiX MeTanoB 1 CnnaBoB. TeXHUYeCcKne yCrnoBus

MOCT 6613—86 CeTki NpoBONOYHbBIE TKaHbIE € KBagpaTHLIMU SiYerkaMn. TeXHUYEecKUe yerioBums

FOCT 6709—72 Bopa guctunnupoBaHHas. TexHudeckue ycnosus?)

FOCT 9656—75 PeakTtuBbl. Kucnota 6opHas. TexHnyeckne ycrnoBus

FOCT 10484—78 PeaktuBbl. Kucriota ptopmncToBogopoaHas. TexHnyeckme ycnoBus

FOCT 10742—71 Yrnu Bypble, KAMEHHbIE, aHTPaLUT, roptodMe cnaHubl U yrofbHele bpukeTel. MeTogbl
oTtbopa 1 nogrotoBkM Npob Ans nabopaTopHbIX UCMbITaHWA

FOCT 11303—2013 Topd v npoaykTbl ero nepepaboTkn. MeTog NpUroToBNEHUS aHanMTUYeCcKnX Npob

FOCT 11305—2013 Topd 1 npoaykTbl ero nepepaboTtkn. MeTogbl onpegeneHunst Bnaru

FOCT ISO 11722—2012 Tonnueo TBepAoe MUHepanbHoe. Yronb kameHHbld. OnpeaeneHue Bnarn B
aHanuTuyeckoi npobe anga obLlero aHanvaa BeICyLUMBaHNEM B Toke a3oTad)

FOCT 13867—68 MpoaykTbl xumuyeckne. OBosHaYeHe YNCTOThI

FOCT 17070—2014 ¥Yrnu. TepMuHbl 1 onpeaeneHus

FOCT 19908—90 Twurnu, 4yawu, ctakaHbl, KONoObl, BOPOHKN, NPOOUPKMA 1N HAKOHEYHWUKA N3 NPO3padHoro
kBapueoro ctekna. ObLwune TexH1n4eckne ycnoBus

FOCT 23083—78 Kokc KaMeHHOYronbHbIA, NEKOBLIA U TepMoaHTpaunT. Metoael oT6opa 1 NoAroToBKK
npob6 gns ucnelTaHui

rOCT 25336—82 lMocyna n o6opyaoBaHMe NabopaTopHble CTEKAsIHHBIE. TUMbl, OCHOBHbIE NapamMeTphl
1 pasmepsl

rOCT 27313—95 (MCO 1170—77) Tonnueo TBepAace MuHepanbHoe. Obo3HavyeHWe nokasartenemn Ka-
yecTBa 1 HOPMYIbI NepecHeTa pesyrnsTaToB aHanMaa 4ns pasnnyHbIX COCTOAHUIA TONNUBa

MpumeyaHwu e— lNpy NONbL30BaHMM HACTOSILLMM CTaHA4apPTOM LiernecoobpasHo NpoBepUTL AENCTBUE CChINOY-
HbIX CTaAHAapTOB B WHAOPMAaUMOHHOM cucTeme OOLWEero nonb3oBaHus — Ha odwmumnanbHom canTe deaepanbHOro
areHTCTBa MO TEXHUYECKOMY PEryrnvpoBaHuio U METPONoru B ceT VIHTEPHET UK No eXXerogHoMy MHPOPMaLMOHHOMY YKa-
3arento «HaunoHanbHble CTaHaapThl», KOTOPbIA ONYBNMKOBaH Mo COCTOSIHUIO Ha 1 SiHBaps TEKYLLLEro roaa, v rno Bbinyckam
eXemMecsa4Horo MHPOPMaLUMOHHOIO yKasaTensa «HaumoHanbHble cTaHaapThl» 3a Tekywmin rog. Ecnv ceeinovnbili ctangapT
3aMeHeH (U3MEHEH), TO NPU NOJb30BaHUM HACTOSILLMM CTaHAAPTOM, ClielyeT PyKOBOACTBOBATHCS 3aMEHSIHOLWMM (M3MEHEH-
HbIM) cTaHgapToM. Ecnn ccbinoYHbIin cTaHgapT OTMeHeH 6e3 3aMeHbl, TO NOMNoXeHWe, B KOTOPOM JaHa CChiflka Ha Hero,
NPVMEHSIETCH B YaCTW, He 3aTparvBatoLen 3Ty CCbIMKY.

3 TepmMuHbI M onpeaeneHus

B HacToqwwem cTaHaapTe npuMeHeHsl TepMuHbl no FTOCT 17070.
0O603HaveHns nokasatenen KavecTea 1 nHagekcol K HuM — no MOCT 27313,

4 CywHocTb MeTOAa

CyLlHOCTb MeTOAa 3aKmioHaeTcs B criegytoLem:

- 0301510T Npoby TBepAoro TonnMea npu Temnepatype (500 + 10) °C;

- KONTMYECTBEHHO W3BMEKAOT MUKPOSNIEMEHTHI U3 30M1bl U NEePEBOAAT UX B pacTBOP NyTEM pasfoXeHUs
300bl CMECb0 KOHLIEHTPUPOBAHHBLIX COMNAHON, a30THOM U (DTOPUCTOBOACPOAHCH KUCMOT NPW HarpeBaHUn Ha BO-
OsiHoM BaHe B NpUCYTCTBUN GOPHOM KNCMOTbI;

- onpeaensitoT coaepXKaHue MUKPO3NEMEHTOB B pacTBOpe METOAOM aTOMHO-abcopbLUOHHON CNekTpo-
MeTpUN.

B Tabnvue 1 npuBedeHbl yCNoBusl onpegeneHnst MUKpOSNIEMEHTOB aTOMHO-abCcopOLUMOHHBIM METOOOM C
aToMuUsaLMein B NNamMmeHn: ASIMHbI BOJTH aHanUTUYeCKUX NMHNIA SrIEMEHTOB 1 COCTaB ra3oBOW CMecu ANg cosa-
HNA NNaMeHn.

Y Ha TeppuTopum Poccuiickon ®epepauuu aericteyet FTOCT P 52917—2008 (MCO 11722:1999, NCO 5068-2:2007)
«Tonnueo TBepaoe MUHepaneHoe. MeToabl onpegeneHnst Bnarm B aHanmuTuyeckon npober.
2) Ha tepputopuu Poccuiickon eaepaumm gencteyet FTOCT P 52501—2005 (MCO 3696:1987) «Boaa ans nabopa-

TOPHOrO aHanuaa. TexHN4Yeckue yCroBus».
3) Ha tepputopum Poccuiickon ®eaepaumnu gericteyet FTOCT P 52917—2008 (MCO 11722:1999, NCO 5068-2:2007)

«Tonnueo TBepaoe MMHepanbHoe. MeToabl onpeaeneHnst Bnarm B aHanmTUYecKon npobey.

2
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Tabnuua 1— YcnoBus onpegeneHnst MUKPOINIEMEHTOB aTOMHO-abCcopOUMOHHBIM METOAOM C aTOMU3aUMen B nna-
MeHU

CocTaB nnameHu: OKUCTTMTENb—TOPIOYUIA
OnemeHT [OnuHa BOMHbI, HM ras
Bepunnui Be 234,9 N,O—C,H,
Xpom Cr 357,9 N,O0—C,H,
Meab Cu 324.8 Bo3gyx—C,H,
Mapraneu Mn 279,5 Bo3gyx—C,H,
Hukenb Ni 232,0 Bo3ayx—C,H,
CeuHen Pb 2833 Bo3gyx—C,H,
Banaguii V 318,0 N,O—C,H,
UuHk Zn 213,9 Bo3ayx—C,H,

5 PeakTtuBbl

Mpn npoBeaeHUN UCNbITaHWA cneayeT NCNOoMNb30oBaTh XMMUYECKUE peaKkTUBLI, KBanugmkaLmm He Huxe
y.a.a.no FOCT 13867.

5.1 Boaa anctunnumposaHHas no MOCT 6709,

5.2 Kucnota consiHas (HCI), koHUeHTpupoBaHHas, NMOTHOCTbLIO p,, = 1,19 rfem® no FOCT 3118.

5.3 Kucnota asotHas (HNO;), KoHLeHTpUpoBaHHas, MOTHOCTLIO p,, = 1,42 r/fem® no FOCT 4461.

5.4 Kucnota dTopuctoBogopoaHas (HF), KOHUeHTpupoBaHHasl, MIOTHOCTLIO p,, = 1,17 rfem® no
FOCT 10484.

5.5 Lapckasi Bogka, pacTBOp CBEXEMNPUIOTOBMEHHIN: CMELLMBalT oguH 06beM asoTHOM KUCnoThl (5.3)
1 Tp1 obbema consiHom kucnoThl (5.2) n gobaensioT oguH o6beM Bogbl (5.1). PacTBop XpaHeHuto He NOASIEeXNT.

5.6 Kucnora 6opHas (H,BO,) mo FOCT 9656.

5.7 Kucnota GopHas, HacbIWeHHbIA pacTBOp: pacTeopaloT 60 r GopHoit knucnoThl (5.6) B 1 AMS3 ropayei
AenoHnsoBaHHOM Bodbl (5.1), oxnaxaarT U AaloT OTCTOATLCS B TeMeHWe Tpex CyToK. YUCThIA pacTBop otaensi-
0T OT ocafika AeKkaHTaLuen.

5.8 UcxoaHble cTaHAAPTHLIE PAacTBOPLI

PaCTBOpr onpegendeMblX MUKPO3J1EMEHTOB KOHLI,eHTpaLI,I/IeIZ 100 mkr/cm3 npuroTaBnmMBaroT U3 rocyaap-
CTBEHHbIX CTaHAaPTHbIX 06p83LI,OB (FCO) COCTaBa pacTBOpPOB MOHOB MeTaloB CorfacHo npunaraemMmbiM K HAM
MHCTPYKUMNAM.

Mpumedyanue—TCO cocTtaBa pacTBOPOB MOHOB METANMOB MpeAHasHaYeHbl 415 rpagyypoBKU aTOMHO-a0-
COPBUMOHHBIX CNEKTPOMETPOB, METPONOrMHYECKON aTTecTauumn 1 KOHTPOIS NOrpeLwHOCTU N3MEPEHNI.

Mpu oTcyTeTBUM TCO ncxogHble cTaHAapTHLIE PACTBOPLI FTOTOBAT U3 0CODO YMCTLIX (CTENeHb YACTOTHI OT
99,9 % po 99,999 %) MeTannoB, OKCUAOB UMK CONen MeTannoB. BagelwmBaHus NpoBogsAT Ha abopaTopHbIX
Becax (6.7).

MpumMedaHne—/[na NPUrOTOBMNEHUS UCXOOHLIX CTAHAAPTHLIX PACTBOPOB HE PEKOMEHAYETCSl MPUMEHSTb
cynbdaTbl M CEPHYIO KNCINOTY, Tak Kak OHU HEGNaronpusiTHO BNMAIOT Ha NNams, a HEKOTopble CynbgaThl NIOX0 PacTBOPSIOT-
cs1 B BOZe.

NcxoaHble CTaHAapTHbIE PpacTBOPLbI DESGEBJ'IFH'OT ONA NPpUroTOBIEHUA rpadynpoBOYHBIX PaCTBOPOB C KOH-
UeHTpaunamMn B AnanasoHe oT 0,01 go 10 MKr/cM3 B 3aBUCUMOCTU OT YyBCTBUTEITbHOCTH r|p|/|60pa.

6 Annapatypa

6.1 ATOMHO-aGCOpPOLUNOHHLIN cNeKTpoMeTp

PaspeluaeTcsa npumeHaTs Npubop Noboi Mogenn ¢ AByNy4eBOn ONTUYECKON CUCTEMON 1 AeNTepueBon
namnon ans Koppekumm hoHOBOro NOrnoLeHns Unm ¢ Apyroi nogobHoN CUCTEMON yyeTa HeceneKkTUBHOro no-
rnoLleHus.

R PekomeHngyeTcsa ucnone3oBatb BoAy 2-1 crenenn unctotel no FOCT P 52501. dnctunnnpoBaHHyto BOAY ABaXAbl
NeperoHsIlT B annapaType M3 KBapLEBOro CTeKna Wnv noAaeeprawT AevoHn3auuun. B cooTBeTcTBUM ¢ TpeGoBaHWsIMU
FOCT P 52501 Bogy 2-1i CTeNEeHN YUCTOTbI XPaHAT B FTEPMETUUECKU 3aKPbITON Tape U3 NONU3TUIEHa BbICOKOTO AaBeHust
WU NonunponuexHa.
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PaboTy Ha cnekTpomeTpe U 06paboTKy aHanMTUYEeCKNX AaHHbIX MPOBOOAT C MOMOLLLI0 COOTBETCTBYOLLEe-
ro NporpaMmmMHoro obecneveHusl.

Turn npubopa dormkeH bbimbs cepmuguUUpo8aH U 3apeaucmpuposaH 8 ocydapcmeeHHbIX peecmpax
cpedcme usmepeHul Pocculickoli ®edepayuu u cmpaH CHI, a makxe OoriyuieH K NpUMeHEHUIo 8 3mux 20Cy-
dapcmeax.

6.2 MydenbHas nedb ¢ aNeKTpoHarpeBoM U TEPMOPErynsTopoM, obecnevymBatownm NOCTOSHHYHO TeM-
nepatypy B uHtepsarne oT 400 °C go 1000 °C. BeHTunauus B neyn gomkHa obecneynsatb CMeHy BO3dyxa co
CKOPOCTbLIO OT ABYX A0 YeTbipex o0b6beMoB neyn B 1 MUH. [JonyckaeTcsl eCTeCTBEHHas BEHTUNALMS MEYN.

Meyb NpegHasHaveHa Ang o3oneHus npob 1 gormkHa cooTBeTcTBOBaThL TpeboBaHusam MOCT I1ISO 1171.

6.3 MnaTuHoBLIe TUIMKU BMecTUMocTbio 50 cm® no MOCT 6563.

6.4 KsapuLeBble TUIMK BMecTUMocTbio 50 cm® 1o FOCT 19908.

6.5 MnacTnkoBble BaHKN, U3rOTOBMNEHHLIE N3 NONNSTUNEHA BLICOKOW MPOYHOCTM UNK nonuteTpadTop-
aTUneHa, BMeCcTUMOCTbIo 125 cM3. BaHKkM AOMKHBI TepMETUYHO 3aKpbIBATLCA 3aBUHYMBAIOLLIMMACSA KpbILLIKAMN
1 BbigepxuBaTb Temnepatypy 130 °C n gaBneHue, KOTOpoe pasBMBAETCA NPW pPasnoXeHun nNpoobsl.

JdonyckaeTcs MCNonb3oBaTh CKISIHKA APYroro TUna, ycToYnBbIE K TeMnepaType U 4aBAeHnto, pa3BuBato-
LLeMyCsl NpW pasnoXeHun npobsl.

6.6 Tapa nonumepHasi, N3roTOBNEHHas N3 NONN3TUNEHA BbICOKOTO AaBMeHWs UK NonunponuneHa, rep-
METUYHO 3aKpbIBaCLLASACH 3aBUHYNBAIOLLMMUCS KPbILLKaMW, A5l XpaHeHUs QUCTUNNUPOoBaHHoW Bogbl (5.1), a
TakKe rpagynpoBOYHbIX 1 aHANN3NPYEMbIX PacTBOPOB.

6.7 Becbl no NTOCT OIML R 76-1 ¢ npegenom gonyckaemoi norpetiHoctv 0,1 mr.

6.8 CteknsiHHas nabopaTtopHas nocyga 1 kanMbpoBaHHble MepHbIe cpeacTBa (MUMNeTkM, BtopeTkn, Mep-
Hble konbbl, cTakaHbl 1 gp.) no MOCT 1770 u TOCT 25336.

6.9 BogsHas baHs.

6.10 Cwuto nabopatopHoe fio MOCT 6613 U3 NPOBONOYHON CETKN CO CTOPOHOM SMERKN B CBETY 212 MKM
(0,2 Mm).

7 MoparoTtoBKa K UCMNbITAHUAM

7.1 MpuroToBneHue rpagyupPoBOYHbLIX PACTBOPOB

7.1.1 Ob6uwume nonoxeHns

padynpoBOYHBIE PacTBOpPbI ONpeaensdeMblX MUKPOSIIEMEHTOB (KOHLUEHTpauun B ananasocHe oT 10 go
0,01 (mkr/cm®) roToBAT NyTEM pasbaBneHVst UCXOAHbIX CTaHAapTHbLIX pacTBopoB. (5.8).

paaynpoBoYHbIE pacTBOPbI AOMKHBI COAEPXKATL TE e PeaKTUBLI B TEX XKE KONMMYECTBax, YTO U aHanmau-
pyemble pacteopbl (10.1). CogepxaHne MUKpo3NeMeHTa B rpagyupoBOYHbBIX pacTBopax AOMKHO OblTb BAv3-
KAM K COOEepXaHUo STOro srieMeHTa B aHanusmMpyemom pacteope. Bce 370 nossonser ¢BeCcT K MUHUMYMY
MOrpeLLHOCTb, CBA3AHHYIO C BIUSHMEM MaTpuLbl.

PacTBopbl xpaHAT B nocyae U3 noriMMepHoro Mmatepmuara ¢ repMeTYHO 3aBUHYMBAOLLUMUCS KPbILLKaMU.

7.1.2 TpurotoBneHue rpagynpoBOYHbLIX 1 XONOCTOr0 PacTBOPOB

B mepHyto nnactukoyto konby smectumocTeto 100 cm® nomewwatoT 3 cm® Lapckoi Bogku (5.5), 5 cmd
¢hTopucToBogopoaHoit kucnoThl (5.4), 50 cm3 HacklWEeHHoro pacTBopa 6OPHON KACNOThI (5.7) U paccYUTaHHBbIN
06beM UCXOAHOTO CTaHA4apTHOro pacTBopa onpedensiemoro MukpoanemenTa (5.8). MNpu HeobxogMMocTun Uc-
XOAHBIN CTaHO4ApPTHBIA pacTBoOp npeaBapuTenbHO pas3basnsaoT. PacTBop B NNacTUKOBON Konbe AonuvBaroT 40
MeTK1 ONCTUNNUPOBaHHON Bogown (5.1) n nepemeLunBsaroT.

XonocTol pacTBop AN rpafyVpoBKX rOTOBAT Tak Xe, Kak Apyrue rpagyvupoBoYHble pacTBopbl, HO 6es
CTaHOapTHOro pacTBopa MUKPOSNIeMeHTa.

7.2 MoaroToBKa aTOMHO-a6cop6LMOHHOrO cnekTpomeTpa K paboTe

ATOMHO-abcopbLMOHHEIN cnekTpoMeTp (6.1) nogroTaBnuBatoT K paboTe B COOTBETCTBUM C MHCTPYKLMER
no akcnnyataummn npubopa.

B Tabnvue 1 npuBedeHbl yCNoBusl onpegeneHnst MUKpOSNIEMEHTOB aTOMHO-abCcopOLUMOHHBIM METOOOM C
aToMu3aLnen B NamMmeHu.

7.3 'pagyupoBKa crneKkTpomeTpa

Ona npoBeaeHuns rpalynpoBKn CNeKTpoMeTpa roToBAT OT 3 40 5 rpadynpoOBOYHbLIX PacTBOPOB (7.1) Kax-
J0ro 13 onpegensieMblX MUKPO3NeMeHTOB. [luanasoH KoHUEHTpaLuMid rpalypOBOYHbIX PACTBOPOB OAHOMO MUK-
poareMeHTa JOMKEeH BKITOYaTh OXUAAEMYI0 KOHLIEHTPaLMIO 3TOro 3NeMeHTa B aHanmsnpyeMmom pacTeope.

4
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MpagynpoBOYHLIA pacTBOP BBOAAT B aToMu3atop npubopa (6.1). Bce namepeHust NpoBogaT nNpy BKIO-
YEeHHOM JenTepueBOM KoppekTope hoHa. 3anucklBaloT 3HaYeHWe aHanMTUYecKoro curHana.

Kaxaoe namepeHune npoBoadaT Tpy pasa U BbIMUCHAIOT cpeiHeapudMeTUHecKyro BeNUUNHY aHanutuyec-
Koro curHana. CTposiT rpagyvMpoBOYHbBIA rpaduK, OTKNaabiBasi Mo ocuM abCuMCC KOHLUEeHTpauuu anemMeHTa
(mkr/cm3), a No ocu opaAMHaT — BENUUMHBLI aTOMHOR abcopBLum (cpeaHeapudMeTUieckne BeNMYMHbLE aHanu-
TUYECKOro curHana).

8 MpuroroBneHune npobhbl

Mpoba gns ucnbiTaHns NpeacTasnsieT cobolr aHanMTuYeckyro Npoby, M3MernsiYeHHyo 40 pasMepa 3epeH
MeHee 212 MKM, npuroToBnerHyto o FTOCT 10742, FTOCT 11303 unu FOCT 23083. MNpoba fomkHa HaxoauTbest
B BO3QYLUHO-CYXOM COCTOSIHUW, ANS Yero ee packrablBaT TOHKUM CMoeM U BblAepXkUBaloT Ha BO3ayXxe rnpu
KOMHaTHOW TemnepaType B Te4eHUe MUHUMAITbHOTO BpeMEeHN, HeOBXOAMMOro A4S JOCTUXKEHUS paBHOBECUSI
Mexay BMaXXHOCTbIO TonnmMea 1 atmocdepoin nabopatopun.

Mepeq B3saTUEM HaBecku Npoby TWaTenbHO NepemMeLLnBatoT He MeHee 1 MUH NpednoYTUTeNbHO MexaHu-
YecKMM crnocobom.

OpHoBpEeMEHHO CO B3SITMEM HaBECKW ONsl aHannsa oToupatoT HaBeckn AMa onpefeneHust cogepkaHuns
aHanutudeckon Bnarn no FOCT ISO 687, TOCT ISO 5068-2, FTOCT ISO 11722 unun FOCT 11305, 4TOBLI MOXHO
6bINo NepecunTaTh pesyfsraTbl aHanusa Ha apyrue coctosHua tonnuea no MOCT 27313.

9 MpuroToBneHue 30nbl

MpuroToBneHue 3onbl Ans onpedeneHnsi MUKPO3NEeMEHTOB COBMELLAIOT ¢ onpeaeneHuemM 30MbHOCTU
npu (500 + 10) °C. Macca 30nbl TonnmMea, Heobxogumas Ans NPUroTOBEHWA OOHOM NOPLIMMA aHanM3npyeMoro
pacTeopa, cocTaBnsieT He MeHee 0,2 1. icxoas us aToro, a Takke 13 30MbHOCTU aHanu3npyemoro Tonnuea, pac-
CUATBLIBAIOT Maccy Mpobbl TBepdoro TOMMMBA, HeOOXOOMMYe AMsi MPUIOTOBMEHUS 2—3 aHanmMavpyemblx
pacTBOPOB, U KOMUYECTBO TUIMEN A1 030MEeHNUS.

HaBecku aHanuMTu4eckon npobbl TONMNBA, MPUIrOTOBIEHHOTC B COOTBETCTBUM C pasdenom 8, B3BellmBa-
0T B NpeABapuTeribHO NpokaneHHbIX U B3BeLleHHbIX TUMMsiX (6.3, 6.4) ¢ npeaenom gonyckaeMon NorpeLlHocTy
£0,1 mr. TonwmHa crnos Tonnmea B TUIMe He AorkHa npesblwats 0,15 r/ems,

Turnu ¢ HaBeckamMun NOMeLLaoT B XONOAHY MydenbHyo neds (6.2), KOToPYHo NOCTENEHHO HarpesaroT ¢
TakoW CKOpOCTbio, YTObLI Yepes 1 4 Temnepatypa neun gocturna 300 °C, a yepes 2 4 — (500 = 10) °C. Mpo-
OOIKaloT 030MeHue, Bbigepxusas npoby npu (500 + 10) °C ewe 2 4. OguH pas B Yac Npoby 0CTOPOXKHO nepe-
MeLLMBatoT WnaTernem, YTobbl He OCTaBaNoCb HECTOPEBLUMX YacTuL, TOMMBA.

Turnu ¢ 30MbHBIM OCTaTKOM BbIHUMAIOT, OXJTaXAaoT A0 KOMHATHOM TeMnepaTypbl B aKkcukaTtope U B3Be-
LWMBatoT. 3aTeM MpOoBOASIT KOHTPOMbHbIE MpokanuMeaHus B TedeHne 30 MUH 40 Tex Nop, noka usmMeHeHue Macchbl
300kl byaeT coctaBnsaATb MeHee 0,001 . [nis pacyeTa 30MbHOCTM UCMONb3YIOT pesyrkTaT nocrnegHero B3seLn-
BaHus1. 3onbHOCTL Tonnuea npu (500 + 10) °C paccunTbIBaKOT Kak CpeaHIon apudMeTUHecKyo BeNUYMUHY 301b-
HOCTER, paccUUTaHHbIX AN KaXA0ro TUrns.

3ony obbeguHSIOT, NepeMeLLMBatoT U TLWATebHO pacTUpatoT B araToBoW CTynKe. [Nocrne aToro 30y npo-
kanusatT B TedeHue 1 4 npu (500 = 10) °C 1 XpaHsT B sKcuKkaTope.

Mpwumedyanue—O3oneHne kokca npu (500 + 10) °C 3aTpygHeHo. [JonyckaeTcsi NpOBOANTEL 03051EHUE KOKCA
npu (815 + 10) °C no MOCT ISO 1171. B aToM cnyyae B NPOTOKOSE UCTbITAHUIA JOMKHO GbITh YKa3aHo, |YTo 30r1a nonyveHa
npu (815 £ 10) °C.

10 MNpoBeaeHue UcnbITaHNA

10.1 lMpuroToBneHue aHanNU3upyeMoro pacteopa

Hagecky 30nbl Mmaccoii okorio 0,2 1, B3BeLLeHHYo ¢ npeaenomM gonyckaemMon norpewHoctv +0,1 mr, nome-
LatkoT B NiacTuKoByto 6aHky (6.5) BMecTuMocTbto 125 cm3. [loGaensioT 3 cM3 uapckoit Boaku (5.5) n 5 cm3 dTo-
PUCTOBOAOPOAHOM KACMOTHI (5.4) U NNOTHO 3aKpbIBatoT BaHKy 3aBMHYMBAIOLLENCA KPBILLKONA.

Mpwumedyanue—Cneayer cobnogarbe OCTOPOXKHOCTL Npu Jo6aBNeHnn KMCoT K 3one, Tak kak npy 500 °C He
BCce KapboHaTbl, NPUCYTCTBYIOLWME B TOMNMMBE, NOMHOCTBLIO pasnaratTcs.

MomewatoT GaHKy Ha 2 4 B KMNsILWYO BoAAHY0 6aHio (6.9). 3atem 6aHKy BEIHUMAIOT, OXNaX4akoT 40 KOM-
HaTHOM TeMMepaTypbl N OCTOPOXHO OTBMHUMBAIOT KPbILWKY. MpunusatoT B 6aHky 50 cM® HacbILWEHHOTO pacTBo-
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pa 6opHoi kMcnoThl (5.6). BopHas kMcnoTa cBA3bIBAET U3DLITOK hTopa, 06pasys KOMMAEKCHbIE COeAMHEHMSA C
dbTopugamn. KpomMe Toro, bopHas KicrnoTa ynydlaeT Ka4ecTBO MiaMeHun 1 co3gaeT nnameHHbln ydep (flame
buffer), cnocobcTBYs ycTpaHeHWo MeLlaoLWw X BAUSIHAA NPy NiiaMmeHHOM aToMHO-abcopbLMOHHOM aHanunse.

CHoBa 3aBMHYMBAIOT KPLILWKY W HarpeBatoT 6aHKy B Kunsiwen sogsHon 6aHe B TedeHne 1 4. Ecnn npu
3TOM 30Na pacTBOPSETCS He MOMHOCTLIO, TO MPOAOMKAT aHanus B NpUCyTCTBUM ocafka. CuntaeTcs, 4TO B
npoLecce Takon 0bpaboTKn 30/1IbHOMC OcTaTKa MUKPO3IeMEHTbl KONMYECTBEHHO NepexoaaT B pacTBop.

Coaepxumoe BaHK1 KONMYeCTBEHHO NePeHOCAT B MepHYHo NMacTUKoByo konBy Ha 100 cm®, aosoasaT oo
MeTK1 ONCTUNNUPOBaHHON Bogown (5.1) n nepemeLunBsaroT.

PacTBop X0MN0OCTOro onbiTa, coaepXKallnin Te e peakTUBbl B TEX XKe KONUYeCcTBax, YTo U aHanMsmMpyemsblin
pacTBOp, FOTOBAT aHaNorm4HeIM 0bpasom, Ho 6e3 HaBecKn 301bl.

PacTtsopbl Npob 1 X0nocToro onbita Npyu HeOOXOANMOCTU XPaHAT B MOMNU3TUIIEHOBLIX eMKOCTSX (6.6).

10.2 OnpepgeneHne MUKpPO3NeMeHTOB B pacTBope

ATOMHO-abCOpOLMOHHEIN cnekTpomeTp (6.1) noaroTaBnMBaloT K paboTe U NPOoBOAAT KOPPEKTUPOBKY
cboHa Ang Kaxaoro anemeHTa. MismepeHus npoBoasiT B COOTBETCTBUN C MHCTPYKLMEN NO SKChnyaTaunm KoH-
KpeTHOro aToMHO-abCcopbLUMOHHOMO CNEKTPOMETPA.

AHanuanpyemblin pacTBoOp BBOASAT B aTOMU3aTop Npubopa 1 3an1cbiBakoT 3HaYeHNe aHanuTUYeCcKoro cur-
Hana. OnpegeneHne 6epunnuns, xpoma U BaHagusi NPOBOAAT B MaMeHn AMHUTPOOKCUA/aLeTUreH, a onpege-
nieHne KagMusi, Mequ, MapraHua, HUKensl, CBMHLA U LMHKA — B MiaMeHn BO34yxX/aLeTumneH.

UsmepeHus kaxaoro pacteopa NpoBoaaT Tpu pasa. o nonyyeHHoMy cpeHeapudMeTniyeckomy 3Hade-
HWIO aHaNMTUYECKoro curHana ¢ NoOMOLLBIO rpagynpoBOYHOro rpaduka (M. 7.3) onpeaensioT KOHUEHTpaLuo
anemeHTa B pacteope (MKr/cm3).

Namepenus abcopbumm pacTBopa Xon0CToro onbiTa MPOBOAAT TakK XKe, Kak U3MepeHust aHanmampyembix
pacTBopoB. KoHLEHTpaLuio MUKPO3NeMeHTOB B pacTBOPe XOMOCToro onbiTa (MKr/cM3) onpeaensatoT no rpagyu-
POBOYHOMY rpacdpuky.

OpHoBpeMeHHO ¢ nsMepeHneM abcopbLummn aHanManMpyeMblX pacTBOPOB OCYLLECTBSIOT KOHTPOSb cTa-
B6UINBLHOCTU rpagyMpoBoYHOTo rpaduka. CpedcTBaMU KOHTPOIS SIBMASIKOTCS] MPUIrOTOBMEHHbIE rPagyUpPOBOYHEIE
pacTeopkl (7.1).

Onsi KOHTPOMSA NPaBUBEHOCTU PE3yNbTaToB UCTLITaHWS MPOBOAAT aHanM3 cTaH4apTHbIX 0bpa3sLos.

11 O6paboTka pe3ynbraToB

11.1 3onbHOCTBL
3onbHOCTL aHanuTUYeckon nNpobel TBepaoro Tonnmea npu (500 £ 10) °C, A3, BbipaxeHHyo B %, pac-
CUUTLIBAOT Mo hopmyne

_{mz-my)

Al = 100, (1

(my —my)

roe m, — macca TUIMS € 300, T,
m, — Macca nycToro Turms, T,
m, — Macca TUMMs ¢ HaBeCKoW ToNnuBa, .
Mpu o30neHnn Npobbl B HECKOTMBKMX TUMAX 3a 30MbHOCTL Tonnmea npu (500 = 10) °C, A2, npuHMMaroT
cpeaHeapuMeTUHECKYIo BEMUHHY 30MbHOCTEN, PACCHUTaHHBIX AN KaXaoro TUrms (cM. pasaen 9).
11.2 CopgepxaHue MUKPOINEMEHTOB B TBEPAOM ToNnuee

MaccoByto 1010 MUKPO3MeMeHTa B 30M1e TBePAOro TOMMNBa, BbIPaXEHHYI0 B ppm (MKI/T), (3),, paccuu-
ThIBaIOT NO hopmyne

_{p1—pop)-100
—

(O)a (2)
rae p, — KOHLeHTpaLUus MUKPO3NeMeHTa B aHanMampyemom pacTsope, onpeaensemas rno rpagynpoBovHoMy
rpaduky, Mkr/cm3;
pp — KOHLEHTpaLna MUKpO3NeMeHTa B XONOCTOM pacTBope, onpeaensemMas no rpagynpoBoyHOMY rpa-
puky, Mxr/cms;
100 — oBbeM aHanuaupyemoro pacteopa, cMs;
m — macca HaBecCKM 307bl, B3ATOW Ansi aHanuaa, L.
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MaccoBylo OOMC MUKPOSMEMEHTa B aHanMTU4YecKkoi npobe TBepAoro TOMMMBA, BbIpaXKEHHYH B ppm
(MKr/T), (3)2, paccunTbiBatoT no dopmyne

() = (3)a Agoo _ (3)
100

MepecyeT pesynsTaTtoB Ha APYrme COCTOAHUA TOMMBA, OTNIMYHBIE OT aHaNIMTUYECKOro, MPOU3BOAAT Mo
roCT 27313.

12 MNMpeun3snoHHOCTb

MpeLn3anoHHOCTL MeTofa XapakTepusyeTcs npeaenamm NoBTopsieMoCT 1 BOCMPOU3BOAUMOCTN Nonyya-
eMblX pesyneTaToB.

12.1 MNpepen noBTOPAEMOCTHU

PesynbTathl ABYX NapannensHbIX onpeaeneHnid, NpoBeAeHHbIX 3a KOPOTKUA NPOMEXKYTOK BpeMeHN B 0f1-
HoW nabopaTopun OOHUM LU TEM XKe UCMOMHUTENEM C UCMOMb30BaHUEM OAHOMO U TOro e 0bopyaoBaHUs Ha
npeacTaBuTeNbHbIX HaBeckax, 0To6paHHbIX OT OAHON U TOW e aHanuMTu4ecKkoi Npobbl TBep4Ooro TOMAMBa, He
OOIDKHbI OoTnMyaTbes Apyr oT gpyra bonee 4yeM Ha BenuuMHy npegena noBTOPSAEMOCTU, MPUBEAEHHYO B
Tabnuue 2.

Tabnwuya 2— Npeaen NOBTOPSEMOCTU PEIYNETATOR ONPEAENEHUS COAEPKaHUS MUKPOINIEMEHTOB B TBEPAOM TOr-
NMBE aTOMHO-abCopOLNOHHBIM METOAOM

Ha Bo3gyLlLHO-Cyxoe Tonnveo, ppm (MKr/T)
OnemeHT
Mpenen noBTOpaAeMocTu O6nacTe KOHUEHTpauun snemeHTa

Be 0,2 0,5—5
Cr 3 550
Cu 2 550
Mn 3 10—300
Ni 1 <5
Ni 3 5—-30
Pb 2 10—100
\Y 5 10—100
Zn 3 <50
Zn 8 50—100

12.2 Bocnpou3zBoaAUMOCTb

PeaynbTathbl, KaXabli U3 KOTOPbIX NpeacTaBnsieT coboin cpeaHeapndMeTUIeckoe 3Ha4YeHne pe3ynsTaToB
OBYX MapannenbHblX onpegeneHunid, NpoBefeHHbIX B ABYX pa3HbIX fnabopaTtopusix Ha npeacTaBUMTeNbHBIX No-
punsix, 0TOOpaHHbIX OT OAHOW 1 TOW Xe Npobbl nocne nocnegHel cTagun NpUroToBNEHNs], He OOMMKHBLI OTNW-
yaTtbcsl Apyr oT gpyra 6onee YeMm Ha BeNUYMHY npedena BOCNPOU3BOAMMOCTU, MpuBedeHHYo B Tabnuvue 3.

Tabnwuya 33— Mpeaen BOCNPOU3BOAUMOCTY PE3YNbTATOR ONPEAENEHUs] COAEPKaHUS MUKPOANIEMEHTOB B TBEPAOM
TONNMBE aTOMHO-abCcoPOLMOHHBIM METOAOM

Ha Bo3gyLlLHO-Cyxoe Tonnveo, ppm (MKr/T)
OnemeHT
lMpenen Bocnpou3soanuMocTu O6nacTe KOHUEHTpauun snemeHTa

Be 0,5 0,5—5
Cr 5 550
Cu 3 550
Mn 6 <50
Mn 20 50—500
Ni 3 <5
Ni 9 9—30
Pb 9 10—100
\Y 9 10—50
\Y 20 50—100
Zn 4 <50
Zn 17 50—100
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13 lMpoToKon ncnbiTaHMU

MNpoTOKON UCNLITAHWA OOMMKEH coaepXaThb:

a) MaeHTUbUKaLMIe aHanManpyemon npobel;

b) ccbinky Ha HacTosILMIA cTaHAapT;

C) OaTy npoBefeHUs UCMblTaHus;

d) pesynerathbl UCMbITAHUS,

e) XapaKTepucTUKy aTOMHO-abCcopBLMOHHOMO CNEKTPOMETPa;
f) ocobeHHOCTK, 3amMeYeHHbIe NP NPOBeAEHUN UCTBITaHUS.
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