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MpepncnoBue

1 PASPABOTAH deaepanbHbiM rocyaapCTBEHHbIM YHUTAPHbLIM NpeanpusaTuem «ocyaapCcTBeHHbIN Op-
JAeHa Tpyaosoro KpacHoro 3HaMeHU Hay4HO-UCCIIe0BaTeNbCKUIA MHCTUTYT XMMUYECKUX peakTuBoB n 0co60
YUCTbIX XMMUYeckux BerectB» (Pryrn «MPEAy)

2 BHECEH TexHuuyeckumM KOMUTETOM no ctaHaaptusaummn TK 60 «Xumuay

3 YTBEPXXOEH W BBEQEH B OENCTBME lMpukasom denepansHOro areHTcTsa Mo TEXHUYECKOMY pe-
rynipoBaHuio U MeTponorum ot 22 Hosbpsa 2013 r. Ne 1827-cr

4 BBEQEH BINEPBbIE

TNpaesuna npumMeHeHUs Hacmosuieeo cmarvdapma ycmaroeneHni 6 FOCT P 1.0—2012 (pa3den 8). VK-
gopmauyus 06 usMeHeHUsIX K Hacmoswemy cmaHOlapmy rnybnukyemcs @ exe2o00HOM (N0 cocmosiHuio Ha 1
AHeapsi meKyuwjez2o 200a) UHhOPMaUUOHHOM yKkasamerne «HayuoHarnbHble cmaH0apmbly, a oguyuarnbHbil
mekKcm u3MeHeHUll U onpaeoK — 8 eXeMeCAYHOM UH(OPMAULUOHHOM yKasamere «HayuoHanbHble cmaH-
dapmbi». B cniydae nepecmompa (3ameHbl) unu ommeHbl Hacmosauweeo cmaHfapma coomeemcemeylouee
yeedomrnieHue 6y0em onybnukoeaHo 8 briuxaliuem ebiilycKke UHOPMAaYUOHHO20 yKalamerns «HayuoHarnb-
Hble cmaH0apmbiy. Coomeemcemayiowas uHgopmayus, yeedoMIIeHUe U IMeKCMbl pasmMewaomes makxe 6
UHGhOpMaUUOHHOU cucmeme obuiez0 rnosb308aHus — Ha ogpuyuanbHom calime dedeparbHO20 azeHmemesa
10 MEXHUYECKOMy pe2ynuposaHulo u Mmemporsoauu e cemu ViumepHem (gost.ru)

© CraHaaptuHdgopm, 2014

Hacroswumii craHgapt He MOXeT 6biTb BOCMPOM3BE4EH, TUPAXUPOBAH W PACNPOCTPAHEH B Ka4yecTse
ochuumanbHoro nsnanus 6e3 paspelueHusi degeparnbHOro areHTCTBa No TEXHUHECKOMY PETYNIMPOBAHMIO U Me-
Tponorum
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HAUMWOHANBbHBLIMN CTAHAOAPT POCCUNCKOW OSOEOLEPALUUMN

PEAKTUBbI 1 OCOBO YNCTbIE BELLECTBA

OnpeaeneHne npumecein XMMUYECKUX 3S1IeMEHTOB aTOMHO-3MUCCUOHHOW CNEeKTpoOMeTpuen
C MHOYKTUBHO CBA3AHHOMN NyasMon

Reagents and high purity substances.
Determination of impurities of chemical elements by atomic-emission
spectrometry with inductively coupled plasma

Oara BBegeHnsa — 2015—01—01

1 Obnactb NpUMMeHeHusA

HacTosiwuit ctangapT yctaHaBnmMBaeT METO4 aTOMHO-SMUCCUOHHOM CNEKTPOMETPUN C MHAYKTUBHO-CBSI-
3aHHOI NNa3moi onpeaeneHns MaccoBbIX AONEN npumeceii: cepebpa, antoMUMHKUA, MbllbsKa, 305n0Ta, 6opa,
Gapusa, Gepunnua, BUCMYTa, Kanbuus, kKagMmusa, kobansta, Xpoma, Meau, enesa, rannusi, pTytu, UHaus, upu-
Auga, Kanus, naHtasda, nutus, ocdopa, MarHus, MmapraHua, MonubaeHa, HaTpus, HUKeNs, CBUHUA, nannaaus,
NnaTtuHbl, POAUs, Cepbl, CypbMbl, CerieHa, KpEMHUA, 0NnoBa, CTPOHUUA, TaHTana, Tutada, Tannuda, BaHagus,
LIMHKA, LUMPKOHUSA.

CyLIHOCTb METOAa 3aKmno4aeTcsi B BO30YXAEHUM aTOMOB Npobbl B MHAYKTUBHO-CBA3AHHON Nnasme u
U3MEPEHUN MHTEHCUBHOCTU aHANMMUTUYECKON NIMHMM ONpeaenseMoro XMMUYeckoro aneMeHTa (qanee — ane-
MEHTA) NpY pacnbifIeHUW pacTBOpa aHanM3npyemoii npobel B nnasmy. CBA3b MHTEHCUBHOCTU NIMHWUMN C KOHLIEH-
Tpaumen anemMeHTa B pacTBOPE YCTaHaBMBAIKOT C NOMOLLLIO FpagynpoBOYHON (OYHKLMMK.

2 HopmatuBHbI€ CCbISIKM

B HacTosiLeM cTaHgapTe UCnonb30BaHbl HOPMATMBHbLIE CCbINKU HA CrieayoLpMe cTaHaapThl:

FOCT 1770-74 (MCO 1042—83, CO 4788—80) MNocyna mepHasa nabopaTtopHasi, CTeKnsiHHas. Liunux-
Apbl, MEH3YPKU, KONObl, NPooupku. ObLMe TEXHUYECKME YyCNOoBUsI

FOCT 3885-73 PeakTuBbl 1 0c060 uncCTble BeLecTBa. MNpaBuna npueMku, otoop npob, dacoska, yna-
KOBKa, MapkupoBKa, TPAHCNOPTUPOBAHUE U XPAHEHUE

FOCT 4212-76 Peaktusbl. METOAbI NPUTOTOBMEHNA PAaCTBOPOB AN KONOPUMETPUYECKOTO M HEhenome-
TPUYECcKoro aHanu3sa

FOCT 10157-79 AproH razoobpasHblii U XXuakui. TeXHn4eckne ycnosus

FOCT 11125-84 Kucnota azotHas 0Co60M YUCTOTbI. TEXHUYECKMNE YCNOBUSA

FOCT 14261-77 Kucnota consaHasa 0coboi YNCTOTbl. TeXHN4Yeckue ycroBusi

[OCT 15150-69 MawuHbl, npubopbl U Apyrne TeXHnYeckne nsaenus. ICnonHeHus aAns paznuyHbiX KNn-
MaTU4ecKkux panoHoB. Kateropuu, yCcnoeus aKkcnnyarauuu, XxpaHeHus U TPaHCNopTUPOBaHMA B YacTU BO3AEN-
CTBUSA KNMMaTUYECKUX (PaKkTOPOB BHELUHEN Cpeabl

FOCT 24147-80 AMMKMak BOAHbIM 0COBOI YNCTOTbI. TeXHUYeckne ycnosmus

FOCT 27025-86 Peaktusbl. OOLUMEe yKkazaHWa NO NPOBEAEHUIO UCTILITAHWIA.

[OCT 27565-87 BewectBa 0c060 4nctble. KOHLEHTPUPOBAHUE MUKPONPUMECEN METOAOM ynapuBaHuUs

[OCT 27868-88 Bewectea 0co60 unctoie. MeToa KOHLEHTPUPOBAHUA MUKPONPUMECEN SKCTPaKLUUEN

FOCT 27869-88 Bewecrea 0co60 unctble. MeTog KOHLEHTPUMPOBaHUSA MUKPONPUMECENR NOHHBIM OOMEHOM

FOCT 29227-91 (NMCO 835-1—81) lMocyaa nabopatopHas, creknsHHas. MNMMneTku rpagympoBaHHbIE.
Yacrtb 1. O6ume TpeboBaHus

FOCT MCO/M3K 17025—2009 ObLyme TpeboBaHMS K KOMNETEHTHOCTU UCTbITATENbHbIX U KanubpoBoY-
HbIX nadoparopui.

M3paHue ocpuumanbHoe
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MOCT P NCO 5725-6—2002 TouHOCTb (NPaBMNbHOCTb U NPELIM3MOHHOCTbL) METOA0B 1 PE3ynbTaToB U3-
MepeHun. Yactb 6. Micnonb3oBaHne 3Ha4YeHU TOYHOCTM Ha NMPaKTUKe

MOCT P 31870-2012 Boaa nutbeBas. OnpeaeneHune coaepxaHus arnemMeHToB METOAAMU aTOMHOW Crek-
TPOMETPUM

MOCT P 52501—2005 (MCO 3696:1987) Boaa ana nabopaTopHOro aHanusa. TexHm4deckme ycrnosus

MpuMeyaHune—Tpunons3oBaHAN HACTOALLMM CTaHAAPTOM LieniecooGpa3Ho NPOBEPUTL [ECTBUE CChINMOYHbIX
CTaHAapTOB B UHGOPMALMOHHOI cUCTEMe 0GLLero Nonb3oBaHws — Ha oduLMansHoM caiiTe defeparnbHoro areHTcTBa no
TEXHUYECKOMY PETYIMPOBAHUIO U METPONOTU B CETU MIHTEPHET UK MO eXErO4HOMY UHGOPMaLMOHHOMY yKkasaTento «Ha-
LMoHarbHEle CTaHAapThl», KOTOPbIA ony6GrukoBaH No cocTosiHUL Ha 1 AHBaps TeKyLLero roga, ¥ no Bbinyckam eXeMecsy-
HOTo MHPOPMALMOHHOTO yKasaTens «HalunoHanbHble cTaHhapThl» 3a TEKYLUWA rof ECnu 3aMeHeH CCbioYHbIi cTaHgapT,
Ha KOTOpLI faHa HefaTUpoBaHHasA CChifika, TO PeKOMEHALYETCS UCMOMb30BaTh AeiCTBYIOLWYH BEPCUIO STOMO CTaHAapTa
C Y4ETOM BCEX BHECEHHLIX B faHHYI0 BEPCUIO M3MEHeHUA. ECrK 3aMeHeH CCbINOYHLIN CTaHAapT, Ha KOTopblit faHa faTu-
poBaHHas ccbifnka, TO PEKOMEHAYETCS UCMoNb30BaThL BEPCUIO 3TOMO CTaHAapTa C yKasaHHbIM Bbille rofoM YTBEPXAEHUS
(NpuHATMA). ECnn nocne yTBEPXAEHWS HAaCTOSALWEro cTaHAapTa B CChINOYHbINA CTaHAapT, Ha KoTophli 4aHa faTupoBaHHas!
CChIfNKa, BHECEHO M3MeHeHWe, 3aTparyBatoLLee NonoXeHue, Ha KOTOpoe JaHa CChifnka, TO STO NONOXKeHUe peKoMeHAyeTcs
NPUMeHsATL 6e3 ydeTa faHHOTO U3MEHEHNs. ECn CChINOYHbINA CTaHaapT oTMeHeH 6e3 3aMeHbl, TO NOSoXeH1e, B KOTOPOM
JlaHa ccbinka Ha Hero, PEKOMeHAYeTcA NPUMEHSTL B YacTU, He 3aTparuBatoLLei STy CChINKY.

3 OT60p Npob

Mpoby aHanuMaupyemoro npoaykta oTéupatoT B COOTBETCTBUU C Npasunamu otéopa npob no MOCT 3885
M yKasaHUAMU, U3NOXKEHHbIMW B COOTBETCTBYIOLLIEM pasgene HopMaTUBHOro AokymeHTa (H) Ha KOHKPETHbIN

NpPOoAYKT.
4 Annaparypa, nocyaa, peakTtuBbl, pacTBOpbI

ATOMHO-3MWCCUOHHBIN CNEKTPOMETP C PaAN0YACTOTHBLIM 3NEKTPOMArHUTHLIM FrEHEPaTopoM Ans BO30yx-
OEHUs1 UHOYKTUBHO CBA3AHHON aproHOBON Nna3mbi, 060PyAOBaHHLIA YCTPONCTBOM AN KOHTPONS CKOPOCTEN
MoToKa aproHa, KOMNbIOTEPOM Ans 006paboTku BLIXOAHLIX CUTHAMNOB CNEKTPOMETPA C BO3MOXHOCTbLIO KOPPEK-
LK1 OOHOBLIX CUrHaNOB, 3apPErMCTPUPOBaHHLIN B [0CYAapCTBEHHOM PEEecTpe CPeacTB M3MEepPeHnin. PEKOMeH-
OYeTCs UCMNOMNb30BaTb aTOMHO-9MUCCUOHHBIE CMEKTPOMETPLI PA3NNYHbLIX TUNOB C aKCUanNbHOW U paguanbHON
cuctemamm HabroaeHusa. Pabounit gnanason gnuH BonH — 160—850 HM, cnekTpanbHoe paspelueHne He
MeHee 0,007 HM; cnekTpomeTp CHaGxeH HAbopoM HOTOYMHOXKMTENEW UMW NAaHOPaMHbLIM AETEKTOPOM. po-
rpammHoe obecneyeHue AOIDKHO KOHTPONUpOoBaTh paboTy CNeKTPOMETpa, OCYLLEeCTBAATbL MOMHYI0 aBTOMa-
TU3aLUMIO U3MEPEHWIA U yNpaBreHne BCNOMOraTeNbHbIMU cucTeEMamu AnA Beoga npo6. Pesynbrathl aHanu3a
DOMKHbI BbIBOAUTLCSA HA MOHMTOP M MPUHTEP B NPUHATOM hopMaTe, COXPaHATLCA B BUAE haiina Ha eCTKOM
OUCKe KOMNbIOTEPA U NEPEHOCUTLCA HA APYrMe HOCUTENN AN AanbHEWLLEro UCNONb30BaHUA.

Konbbl MmepHble 2-(25;100;1000)-1 no FOCT 1770.

Munetku rpagympoBaHHbie 1(2)-1(2)-1(2)-1(2;5;10) no NOCT 29227.

Uununapbl mepHble 1-(50;250)-1 no MOCT 1770.

ObopyaoBaHue ans craguu Noarotosku NPO6 (3NEeKTPONNUTKA, IMEKTPUYeckasn nevb, AenuTenbHbie BO-
POHKM M3 KBapLIEBOTO CTEKIA, MOHOOOMEHHLIE KOSIOHKW, KaMmepa Ang OTrOHKW W Ap.) B cooTeBeTcTBuM ¢ HA Ha
KOHKPETHbIN NPOAYKT.

Cucrema naboparopHOi OYUCTKU KMCOT METOAOM NEPEroHkU 6e3 KuneHus.

PactBopbl, cogepxawume onpeaensieMble 3MNEeMEeHTbI c MaccoBoOW KOHUEHTpaumnen
1 mr/em®, rotossT no FOCT 4212 unu rocyaapcTBeHHble CTaHAApTHbIE 00pa3ubl paCTBOPOB Pa3NUYHbLIX KaTh-
0HOB 'CO, unu ceptnnUUpOBaHHbIE MHOFO3MEMEHTHbIE PacTBOPbI C MOrPELUHOCTbLIO CoAePXXaHUA UHAUBK-
ayanbHbIX anemeHToB 11,1 % (Hanpumep, dnpmbl HIGH-PURITY).

J1aHTaH a30THOKUCTIbIN LLECTUBOAHLINA, X. Y., C COAepPXXaHMEM OCHOBHOIO BewecTsa He meHee 99 %.

Okcua nHAKUA ¢ coaepXkaHMeM OCHOBHOTO BellecTBa He meHee 99,5 %.

Mpuaui metannmieckuin ¢ cogep)xaHuemM OCHOBHOIO BeLliecTBa He MeHee 99,5 %.

Kucnora asotHasa no NOCT 11125, mapku oc. 4 27-5, AOMOSNHUTENBHO OYULLIEHHAs METOAOM NEPEroHKM
6e3 kunenus.

Kucnorta consiHasa no NOCT 14261, mapku oc. 4 20-4, RONOMHUTENLHO OYULLEHHAA METOAOM NEPEroHKM
6e3 kuneHus.

AMMuUakK BoaHbIN 0cobor unctotbl N0 MOCT 24147, mapku oc. 4 23-5.

Boaa ana na6oparopHoro aHanu3a no MOCT P 52501, BTOpo# CTeNneHn YUCToThI.
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CMeCb COMNAHON U a30THOW KMCIIOT, OYMLLEHHbIX B J1aB0paToOPHbIX YCIIOBUSX METOAOM MeperoHkn 6es
KuneHms ¢ 06bEeMHOI Aonei a3oTHoW kucnotel 3,5 % U oGbemHol Jonei consiHom kucnoTbl 15 % (pacTteop
0); rotoBaT no 5.1.1.

AproH razoobpasHbiii no FOCT 10157, BbICLUKIA COPT.

[MonnatuneHoBble priakOHbl BEICOKOW YUCTOTbI.

Jonyckaerca NnpuMEHEHUE Apyrux CPeaCTB U3MEPEHMIA C METPONOTMYECKUMM XapaKkTepuctTukamm n 06o-
pPyAOBaHUA C TEXHUYECKUMU XapaKTEePUCTUKaAMU HE XyXe, a TaKkke peakTUMBOB MO KAYECTBY HE HUXE YKa3aH-
HbIX B HACTOSILLEM CTaHaapTe.

5 MoaroTroBKa K aHanNu3y

5.1 MpurotoBrieHue BCNOMoraTesibHbIX pacTBOpPOB

OO6Lwme ykaszaHusa nNo npoeeaeHuto aHanusa — no FOCT 27025.

5.1.1 MpuroroeneHue pacrteopa O

B mMepHyt0 kondy BMECTUMOCTbIO 1 [JMS BHOCAT npumepHo 500 cm® BOAbI, 3aTem aobasnsior 35 cM® KoH-
LEHTPUPOBAHHOW a30THOM 1 150 om® KOHLIEHTPMPOBAHHOW CONSIHOW KUCMOT, NepeMeLumBatoT, 00bem AOBOAAT
BOAOW A0 METKMU.

5.2 MpurotoerneHne pacTBOPOB AIA rPagayMpPOBKM CMEKTPOMETpa

I'Ipep,Bapmeano, C y4€TOM XUMUYECKUX CBOWCTB OTAENbHbLIX ANNIEMEHTOB N 3NTEMEHTHOro cocrasa MHAU-
BMAYyanbHbIX CTaHAAPTOB, TOTOBSAT NPOMEXKYTOUHbIE PACTBOPSI.

1.1.1 CocraBbl MPOMEXYTOYHbIX PACTBOPOB

Pacteop M1 — TMpOMEXyTOUHbIA pacTBOp, COAepXalmin NUTUA, HATPWUW, Kanui, MardHun, Kanbuuii,
CTPOHUWMIA, Bapwuii.

Pacteop M2 — MpoMexXyTOYHbLIA pacTBOp, CoOAEPKaLUMili BaHaAUA, XpOM, MapraHedy, »xeneso, kobansr,
HUKEenb, Meab, LNHK.

Pacteop M3 — MpomMexxyToYHbIA pacTBOp, cogepaLluuin Gepunnmii, anioMUHUIA, ranmnui, cenex, onoeo,
CypbMY, Tanmnuii, CBUHEL], BUCMYT.

Pacteop M4 — [NpomeXxyTOuYHLIN pacTBOp, coaepxalyuin 6op, KPEMHUN, TUTaH, UMPKOHUIA, MOnuBAEH,
TaHTan.

PactBop M5 — lNpoMexxyTo4HbIN PacTBOp, COAEMKALLMIA poauiA, Nannaguin, kKagMuin, UHAUNA, NAHTaH,
UPUAUA, NNATUHY.

Pactsop M6 — NMpoMexXyTOUHbIA PacTBOpP, COAEPKALLMIA 30M0TO.

Pactsop M7 — MpoMeXyTOYHbI pacTBOp, COAEPHALLMIA MbILLbSIK.

Pacteop M8 — MpomMexxyTo4HbI pacTBOp, coaepxaiuui cepebpo.

Pactsop M9 — MpoMeXXyTOUHbI pacTBOp, COAEPXKALLMIA PTYTh.

Pactsop M10 — MNpoMexXyTOuYHbI pacTBop, coaepxaiumin hoccop, cepy.

He ponyckaeTcsi ICNoNb30BaHUE PACTBOPOB NUTUSA, HATPUSA M Kanusa, NOMyYeHHbIX U3 cynbgaTos nepe-
YNCMEHHLIX 3NIEMEHTOB.

MeToaukm NnpuroToBNEHUs TUNOBLIX PACTBOPOB NAHTaHAa, MHAUSA, UPUAUA NPUBEAEHDbI B NPUNOXEHUN A.

B cnydsae wucnonb3oBaHua pactBopoe [CO 3omota M MbllWbgKka  KOHUEHTpauuen
0,1 mr/cm® atn pacTBOpbI UCNOMNbL3YIOT, KAK NPOMEXYTOUHbIE pacTBOPbI M6 U M7 COOTBETCTBEHHO.

5.2.2 Cnoco6 npuroroBrnenus

Munetkoni orbupator no 2,5 om® pacreopoBs cogepxawmx 1 mr/cm® onpeaenaembix 3€MEHTOB U No-
MELLLAIOT B MEPHYIO KONBy BMECTUMOCTBIO 25 oM. Mpu npurotoBnenun pacreopos M1—IM16, M9, M10 o6rvem
pactBopa B konbe ,OBOAAT A0 MeTku pacTBopom O.

Mpu npurotoBnexnuu pacreopa M8 o6bem A0 METKM AOBOAAT KOHLEHTPUPOBAHHONW a30THON KUCNOTON C
po6asnenuem 0,25 CM° BOAHOTO aMMuaka.

MaccoBas KOHLEHTpaUuK Kaxaoro U3 onpeaenseMbix anemMeHTos B pactsopax N1 — M10 cocraBnset
100 Mr/,qM3.

MorpelwHoOCTb MacCOBOM KOHUEHTPALMKU KaXaoro aneMeHTa B pactsopax N1 — M10 cocraenser + 1,1
MF/AM3.

MpUroToBNEHHbIE NPOMEXYTOYHbIE PACTBOPLI NEPEHOCAT B MONUITUNEHOBLIE (hNakoHbl U XPaHAT He
Gonee 1 roaa.

15.2.3 NMpurotoBneHue rpaayMpoBOYHbLIX PaCcTBOPOB
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B MepHbIe konGbl BMECTUMOCTLIO 100 CM° MUNETKaMK OTEMPaIOT 06BEMbI NPOMEXYTOUHBIX PACTBOPOB
cornacHo tabnuue 1, [0BOAAT A0 METKU pacTBOpoM O U nepemeLlunBaloT. Kax¢blii n3 rpagynpoBOYHbIX pac-
TBOPOB FOTOBSAT ABAa pa3a (napannenbHole).

IpapgynpoBOYHbIE PAaCTBOPLI FOTOBAT C Y4ETOM XMMWUYECKMX CBOICTB OTAENbHLIX 3MEMEHTOB, 3NEMEHT-
HOTO COCTaBa UHAMBUAYaNbHLIX CTAHAAPTOB U NEPEYHS SNEMEHTOB MO KOTOPLIM HE0OX0AUMO BbINOMHUTL aHa-
nu3. Npapgynposky no cocopy u cepe OCyLUECTBIISAIOT OTAENbHO.

PactBopbl cnefyeTt xpaHuTb He Gonee 2 Heaenb NpyU KOMHATHOW Temneparype.

Jonyckaercs ucnonbL3oBaHue aApyrux cnoco00B NPUrOTOBNEHUA IPAAYUPOBOYHLIX PACTBOPOB (COCTaBbI
NPOMEXYTOUYHbIX PACTBOPOB, NPUFOTOBMEHHbIX U3 MHOTO3MEeMEHTHbIX CTaHAAPTHBLIX PacTBOPOB, MOryT OTAK-
4yaTbCsl OT YKa3aHHbIX B 5.2.1) Npu ycnosuu NONy4YEHUS METPONOrMUYECKUX XapakTepucTuK, He yCTynaroLwwmx
yKkasaHHbIM B Tabnuue 1.

Tabnuuya 1-XapaKrepucTuku rpagynpoBoqHLIX pacTBOPOB AN onpefeneHns NpUMeceit aNemMeHTos

MpaHunupbl MHTEpBana, B
Obo3HayeHue rpagyvupo- Beogumeblit 06beM Npome- MaccoBasi KoHUeHTpauua nggg?g:oziggﬂﬂgmgfgﬁ e
BOYHOro pacTtsopa XYTOYHOro pacTeopa, cM 3NEeMEeHTOB, Mr/gM 2GCOMIOTHOM N OrpeLIHOCTH,
+ mr/gm>
ro-0 - 0 -
ro-1 1,0 1,0 0,01
ro-2 50 5,0 0,07
[o-3 10,0 10,0 0,15

Mpu aHanuse pacTBopa, NOMNYYEHHOro NOCAEe PacTBopeHus Npobbl, rPaayMpOBOYHbLIE PACTBOPLI C yKa-
3aHHbLIMU BbILLE MaCCOBLIMU KOHUEHTPALUMAMW 3MEMEHTOB FOTOBAT HA OCHOBE COOTBETCTBYIOLLETO PacTBOpa
aHanuM3upyeMoro BeLLecTBa. B Ka4ecTee OCHOBbLI Al rPaayMPOBOYHbLIX PACTBOPOB MCMOSL3YIOT CreLuasnbHo
nogoGpaHHbIe PeaKTUBLI, HE COAepXaLLMe MPUMECH onpeaernsieMbIX areMeHTOB. B criyuae oTcyTcTBuUS Tako-
BbIX OCTATOYHYIO MACCOBYHO KOHLEHTPALMIO NPMMECEi HaXOAAT METOAOM A0GABOK C BHECEHMEM KOPPEKLIMM B
cogepXkaHue NpuMeceit B rpaayMpoBOYHbLIX PACTBOPAX.

5.3 MpuroroeneHue aHanU3mpyemom npoodbI

MoaroToBky Npo® OCyLLECTBNAIOT B COOTBETCTBMU C HOPMATMBHBLIM JOKYMEHTOM Ha KOHKPETHbIN Npo-
AOyKT. FOTOBAT HE MEHee ABYX PAaCTBOPOB ANs Kaxaoh npobbl (napannenbHble onpeaeneHus).

5.3.1 Be3 npeaBapuUTEeNIbHOIO KOHLEHTPUPOBAHUA

FotoBAT pacTtBop, coaepxawmin 0,1 %— 5,0 % martepvana npoBbl B 3aBUCUMOCTH OT cocTasa npobbl,
NepeYHs U YpOBHA onpegensemMbix npumecei. ina nepesoaa npobel B pacTBOP UCNONL3YET METOALI KNCNOT-
HOrO U LLENOYHOro pacTBOPEHUS, ONUCaHHbIE B COOTBETCTBYIOLWMX HI Ha aHanusnpyembiii NPOAYKT.

5.3.2 C npegBapuTesnibHbIM KOHLEHTPUPOBAHUEM

AHanusupyemyio npoby B 3aBUCUMOCTM OT €€ COCTaBa, NEepPeYHsl U YPOBHA KOHUEHTpauuu onpeaens-
€MbIX 3fIEMEHTOB KOHLEHTPUPYIOT BblIOpaHHbIM METOAOM: ynapuBaHuem u guctunnauyuen no NOCT 27565,
aKcTpakumen no NOCT 27868, noHHBbIM 06MeHoM no FTOCT 27869. Ycnosusi NpoBeAeHNA KOHLEHTPUPOBAHUSA,
a TaKKe NoAroToBKAa KOHTPOMNBHOIO PacTBopa ONMCaHblI B COOTBETCTBYOLWMX H Ha aHanu3nupyembiin NpOAYKT.
KOHEYHbIN KOHUEHTPAT NPUMECEN rOTOBAT Ha OCHOBE pacTeopa O.

6 NMpoBeaeHue aHanu3a

6.1 O6Owume ykasaHua

[MoaroToeky k paboTte n paboTy Ha npubope NPoBOAAT COrMacHO MHCTPYKLUMMK NO ero akcnnyarauuu. Mpo-
rpaMmmMa UsMepeHuii oIMKHA BKIMI0YaTb TAbnuuy AnvH BOJIH aHANMMTUYECKUX IMHUIA U TOYEK KOppeKuun oHa,
Tabnuubl KOHLEHTPaLUI rpagynpoBOYHbIX PACTBOPOB, TabnuLy napaMeTpoB NiasMsl.

PekomeHayemMble AMUHBLI BOMH aHANUTUYECKUX NUHUIA ANA ONpeAensieMblX 9NEeMEHTOB NMPUBEAEHbI B
npunoxeHnn b.

Jonyckaetca ucnonb3oBaHWe Apyrux NMUHUIA, NpW 9TOM crieayeT usberatb UCMONMbL30BaHUA NUHUM, HA
KOTOPbLIX NOABAAIOTCA HANOMKEHWUSA CMEKTPanbHbIX MHUI aHanM3npyemoro NPOAYyKTa unu HabnioaaeTcs CNox-
HOEe M3MeHeHue dhoHa.
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Koppekuuio poHa npu BOSHUKHOBEHNU MATPUYHbLIX 3EKTOB 1 YYET B3AUMHOTO BIUAHUA U3MepPsieMbIX
3NEMEHTOB 3a CHET CNeKTparibHbIX HAaNOXeHWI NPOBOAAT NPX NOMOLLM NPOrPamMMHOr0 06ecnevyeHunst CnekTpo-
MeTpa B COOTBETCTBMM C PYKOBOACTBOM MO 3KCNMyaTaumm cnekTpoMmetpa. Beisisnenme adpdpekra uHtepdeper-
UMK 1 pacveT HeoBXoaMMbIX MONPABOK, YUUTHLIBAKOLLMX BO3MOXHOE BNUSHWE UHTEPAEPUPYIOLLUX 3NIEMEHTOB,
NpPOoBOAAT HA rocyaapCTBEHHbIX CTAHAAPTHBLIX 06pa3L|ax BOAHbLIX pacTBOPOB 3/1IEMEHTOB CO 3Ha4YeHnAMMU Mac-
COBbIX KOHLIEHTpaUuWi anemeHToB He meHee 100 MF/JJ,M3 unu npurotoBneHHbix no MOCT 4212. Beibop Touek
KoppeKkuum hoHa NPOBOASAT Ha rPagyUpPOBOYHbLIX PACTBOPAX CMECH 3MEMEHTOB NYTEM U3MEPEHUS UHTEHCUB-
HOCTU (POHOBOTO CUrHana ¢ OAHON unu 06enx CTOPOH U3MEepPSIEMON CNEKTPanbHOW IMHUKM anemMeHTa. Cneayet
usberatb BeIGOpa TOYEK KOppeKuMM hoHa ANA ONpeaensemMoro aneMeHTa B 0bnactu, B KOTOPON BO3MOXHO
NOSIBNEHWE CNEKTPasibHbIX HAMOXEHWUIA NUHWUIA APYrUX SNEMEHTOB. HekoTopble MELLaloWwue onpeaeneHunto
3neMeHTbl NPUBEAEHLI B NpunoxeHun b.

6.2 YcnoBus npoBeageHust aHanusa

AHanua crnegyet NpoBOAUTL NPU HOPMAanbHLIX KnuMaTuydeckux ycnosusax no FOCT 15150.

6.2.1 BbiGOp napaMeTpoB nrnasmbl

Mcnonb3ytoT NOTOKU ra3a, MOLHOCTb BbICOKOYACTOTHOro (BY) nonsi u BbICOTY pagmanbHoro HabnogeHus
nnasmbl PEKOMEHAYEMbIe U3rOTOBUTENEM cneKTpomeTpa1).

6.2.2 OnpegeneHue paéovymx xapakTepMCTUK CNeKTpomeTpa

B 3aBMCUMOCTM OT TMNA U MapKK CMEKTPOMETPA ONPEAENST ONTUMAalbHYIO HACTPONKY ANA OCHOBHbLIX
paboumnx xapakTepuUcTUk.

B cnyuae Heo6XxoaAMMOCTU NPOBOASAT ONTUMU3ALIMIO HEKOTOPLIX pabovuX XapaKkTepUCTUK CEeKTPOMETPA,
Takux Kak HarnpsxeHue Ha poTo3NEKTPOHHOM yMHOXUTENE (PIY), BpemMa UHTErpupoBaHNUs, YNCIO UHTErpu-
poBaHWK, X-y - LEHTpUpoBaHne dakena nnasmbl.

6.2.3 OnpepgeneHue napameTpoB BBOAA NPo6

Mpu onpeaeneHun napaMeTpoB BBOAA NPOOLI:

- UCNOMNb3YIOT 3HAaYEHME pacxofa nNpoObl Npu BBOAE B PACTLINUTENL, PEKOMEHAO0BAHHOE B PYKOBOACTBE
no 3KCMryartaummu CnekTpoMeTpa, UM ONTUMUUPYIOT PEXUM PaboThl pacnbiNMTeNs AnA AOCTUXEHUA ONTU-
MarbHOro COOTHOLLUEHMSA MEXAY UHTEHCUBHOCTBLIO CUTHana u CKOpoCTbio BBOAA Npob;

- ONpeaensioT noaxoasilee BPEMSA NMPOMbIBKM CUCTEMbI BBOAa npobbl, pacxod npobbl NpU NPOMbIBKE
U BPEMS 3a4EPXKKM CHUTbIBAHUA. [TPOBOAAT MCMLITAHUA ANA NOATBEPHAEHUA OTCYTCTBUSA 3HAUMTENbHBIX 3-
hEeKTOB NamATH.

6.3 MpoBeneHune aHanusa

Mepea Hayanom paboTbl CNEKTPOMETP HEOBX0AUMO NPOAYTHL APTOHOM B TEYEHUE YCTAHOBIEHHOTO Bpe-
MEHU B COOTBETCTBMM C MHCTPYKLMEN NO 3KkcnnyaTauun. Bpems nporpesa npubopa nocne BKIOYEHUs COCTaB-
nset 30—60 muH. Bpemsa ctabunusaumm cnekTpoMeTpa nocne nnasMbl nogymra cocrasnser 10—20 muH. Bo
BpeMsa crabunusauum nnasmbl He06XxoaAMMO BBOAWUTL FPaAyMPOBOUHbLIN KOHTPOSbLHLIA pacTBOP B Nna3smy, Tak
Kak B NPOTUBHOM Cly4ae CBOICTBA MriasmMbl BO BpeMsA aHanu3a 6yayT Apyrumu.

BBOAAT rpaiyMpoBOYHbIE PACTBOPLI B Nra3My B NOPSAKE YBENMUYEHUS UX KOHLEHTpPaLMii U U3MepsiioT
MHTEHCUBHOCTb M3Ny4YeHUst ANA KaXaoro pacrsopa. Ha komnblotepe, NogCOeAUHEHHOM K CMIEKTPOMETPY, MO-
nyyatoT rpagympoBOYHbIN rpaduKk ANs onpeaensieMblX 3MEMEHTOB NpPeanovTUTENbHO METOAO0M NMMHENHOIO
perpeccuoHHOro aHanu3a. MHTEHCUMBHOCTb M3Ny4YeHUS N0 KOHTPONMbHOMY rpagyMpOBOYHOMY PacTBOpY Bbl-
YUTaKOT (BPY4HYIO NMMBO aBTOMATUYECKM NPOrpaMMHbIM o6ecnedeHuem) M3 UHTEHCUBHOCTEN M3MyYeHus no
ApyruM pactBopam CpaBHEHUS, NPU 3TOM FPagyMpOBOYHbIN rpacouk A0ImKEH BbIXOAUTL U3 HAYana KOOpAMHAT.
TpaaynpoBKy NOBTOPSIIOT, €CAMU KOIMMULMEHT KOppPensLmMn R xoTs1 Gbl N0 OHOMY ONpPEAENsIeMOMy NeMeH-
Ty cocrasnsier meHee 0,999.

MoouepeaHo BBOAAT rPagyMpOBOYHbIA KOHTPOSbHLIA PAcTBOP U aHanuM3upyemblie pacTBOpbl NPodbl B
nnasmy U U3MEpPSIOT UHTEHCUBHOCTb U3NydYeHus. [N onpeaeneHns MaccoBOl KOHLEHTpaLum onpeaensieMbix
3NEeMEHTOB UCNONb3YIOT NOMYYEHHbIA rPagyupoOBOYHbIN rpadmk.

Ecnu maccoBasi KOHLUEHTpaLusi onpeaensiemMblX aNeMeHToB NpoObl NPEeBLILLIAET BEpXHUIA Npeaen nu-
HENHOro avanasoHa rpagympoBOYHOrO rpacuka, TO pacTBop pasbasnsior, cobnioaas, npu HeoOXxoaUMOCTH,
coBnageHne coctasa npobbl, U NOBTOPSIIOT ONpeAerieHne.

) B GonblmHCTBE CNy4aes MCMONb30BaHUE PEKOMEHAYEMBIX ArOTOBUTENEM NapaMeTpoB 0GecneUnBaeT PeXUM
paboTbl, HauGonee NOAXOAALNIA AN MHOMOAMEMEHTHOMO aHanusa. [Mpu HeoBGXOAUMOCTHU CreAyeT ONMTUMU3NPOBaTL 3TH
napameTpbl AN KOHKPETHOTO NPUMEHEHUS.
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7 O6paboTka pe3ynsratoB

MaccoBylo KOHLIEHTpaLuio OnpeaenseMoro 3fieMeHTa B HaBecke Npobbl AN KaXaoro onpeaeneHus
X; m» MI/KT, BBIMUCTIAIOT MO hopmyne

Xim =(C, —CX)A . ™)
’ m

MaccoByI0 KOHLEHTPaLMIO ONPEAENAEMOr0 NeMeHTa B 06beme NPoBkI ANA KaXI0ro onpeaenenmns X; ,,
Mr/aMS, BBIMMCASIOT MO popMyrne

A
X/',v = (Ci _CX)V , 2

rae C; — KOHLEHTpaLus i-ro aNeMeHTa B aHanM3nMpyemMoM pacteope (napannenbHble onpeaeneHusi), HanaeH-
Has Mo rpagyMpoBOYHOMY rpacuky, Mr/,qM3;
Cy - KOHUEHTpaLmMs aneMeHTa B KOHTPONbHOM pacTBope, HanAeHHasa No rpaayupoBO4HOMY rpadpuky,
Mr/nM3;
A - o6wuii 06bem pacTesopa nocrne pasbaBneHns U KOHLEHTPUPOBAHUS, oM
m — macca npobsl , r;
V — 06bem npobbl, cM™. .
BbIUMCIAIOT CpeaHee 3HaYeHne CoaepKaHusa anemeHTa ansa asyx onpeaenexdun X no dopmyne

- X +X
X =21 2
> (3)
1 NPOBEPSAIOT NPUEMIIEMOCTb PE3YNbLTATOB NAapannenbHbIX ONpeAeneHuii No YCroBMIo:
|X =X 2|
2 oo<r, 4)
X

rae r — HOpMaTUB KOHTPONSA (Npeaen NOBTOPSAEMOCTU PE3yNLTaToB ABYX NapassesibHbIX OnpeaeneHunii), uc-
NONb3YIOT 3HAYEHUS, yKasaHHble B Tabnuue 2.

Mpu BbINONHeHUM ycnosus (4) X okpyrmisiioT A0 AByX 3Havalmx uudp B pagy 3Hadenuit 1,0...3,4 n ao
O[HOW 3Ha4awen undpsl B pagy 3HaveHun 3,5....9,4 U NpMHUMAIOT B Ka4EeCTBE pe3ynbrara U3MepeHun.

Mpu NpeBbILLEHMU HOPMATUBA KOHTPONS I ONpeAeneHns HeobXoauMO NOBTOPUTb, BLIABUB U YCTPAHUB
NMPUYMHY HEYOBIIETBOPUTENbHbIX PEe3ynbTaToBs.

Pesynbrar onpeieneHus MaccoBoi KOHLEHTPaLK anemeHTa B oobeme npobbl X, Mr/am>, unu Macco-
BOWM KOHLIEHTpaLMK dneMeHTa B HaBecke NpoObl X, , MI/KT, NPEACTaBNsAIoT B BUAE

X, = Xiv(100£0,01A)  nnm

X, =X,,(100+0,01A),

rae 0,01 — koadbdmumeHT nepecyeTa B 4ONU €4MHULbI 3HAYEHUS NOTPELLUHOCTM B MACCOBbIX A0NX, Y%.

+ A — rpaHuLbl CYMMapHOM NOrPeLUHOCTN U3MEPEeHUs coaepXanHua aneMmeHTa, %, npu 40BepUTENbLHON
BepoaTHOCTU P=0,95. Micnonb3yioT 3Ha4YeHune A, %, ykazaHHoe B HJl Ha KOHKPETHbIN NPOAYKT (MpUMepbl OT-
HOCUTENbLHOM CYyMMapHON NOTPELLHOCTN pe3ynbTaToB aHanu3a NpueeaeHsl B NpUnoxeHun B),

8 MeTponornyeckue xapakTepmcTUKu

MeTponorndyeckne xapakrepucTukn MeToZa C YY4ETOM rpaHuL, NOAAMANA30HOB U3MEPEHUIA MO OTAErNb-
HbIM 3rIeMeHTaM NpeacTaBrieHbl B Tabnuue 2.

) B kavectse KOHTpOMnbHOro Npu onpeaeneHnn C, HeobxoAMMO UCNONL30BaTL PacTBOpP, NPOLWEALLKUIA BCe 3Tanbl
noAroTOBKM NpoBbl, cofepxalluii paBHble KonudecTBa peakTUBOB, Kak U pacTBOp aHanusnpyemoii npobbl, HO He coaep-
Xalluid MCXoaHoW Npobbl.
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Tabnuya 2 - MeTponorniyeckne xapakTepucTukm
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MokasaTenb TO‘-{HOCTVIV KpI/ITMHECKaH pasHocTb
Mpegen nosTopsAeMocTu (rpaHuUEl gonyckaeMon
(OTHOCVITeanoe 3Ha4yeHne OTHOCUTENBLHOW norpeLwHocTn ANA PESYNETATOB aHanmsa,
MoaananasoHbl MaccoBbIX nonyveHHbIX B ABYX pasHbIX
KOHLEHTpaLui afieMeHToB, Mr/ AOMyCKaeMoro pacxox AeHIA P _nglg;eponmocm naGopaTopuaAx B yCHOBUAX
,D,M3 MexXay aByMmA pe3yanaTaM|/|v = 0,99, paclunpeHHaa MOBTOPAEMOCTH (I'IO rocT P
napannenbHbIX onpefeneHun HeonpeAeneHHOCTb C Uco
= 0 =
npm P=0,95)r, % Koscbqume:'rﬁcyml\{l%oxsaTa K=2) 5725-6) CDp,g5,%
MaccoBble KoHLEeHTpaLuuu
nepsoro nogauanasoHa [oT
npeaena obHapyXeHua* go
SHAUEHNH, NPEBLILLAOLX 20...30 25...40 35...56
ero B Heckonbko (0 10)
pas]
MaccoBble KOHLEeHTpaLun
BTOpOro nogAuanasoHa (ot
npegena obHapyXeHUa* go 15...20 15...26 21...35
3Ha4YeHU, NpeBbILatoLLmX
ero B 10-50 pa3)
MaccoBble KoHLUeHTpaLuuu
TpeTbero nogananasoHa
(3Ha4eHmns, nNpesblWato- 10...15 10...15 15...21
Wue 6onee 4Yem B 50 pas
npeaen obHapyxeHna*)
" MeTog orpeaeneHns npegena obHapyXeHUs ykasaH B nNpuroxeHuu B.
3HadYeHUss nokasatenem TOYHOCTM  MeToZla U Mnpoueaypbl  UX  KOHTpons, npusegeH-
Hble B HacTodAwemM CcraHgaprte, noanexar YTOYHEeHUI0 B COOTBETCTBUM C  peKoMeHAauuaMu

MOCT P NCO 5725-6 no gnanasoHam M3MEPEHUI KOHLEHTPALMUA XUMUYECKMX SNIEMEHTOB, YKa3aHHbIM B TEX-
HUYECKON JOKYMEHTALMW HA FPYNMbl XMMUYECKON NPOAYKLMW UIN OTAENbHbIE XUMUYECKUE COSAUHEHUS.

CoxpaHeHue 3Ha4YeHUin xapakTePUCTUK TOMHOCTU Pe3ynbTaToB aHanu3a KOHTPONUPYIOT N0 CTabUnbHO-
CTW rPagyMpOBOYHbIX XapaKTEPUCTUK ANIA KaXKQ0ro anemeHTa.

CTabunbHOCTb rPagyupoOBOYHBLIX XapaKTEPUCTUK NPOBEPSAIOT NO pesynbraTaMm aHanu3a KOHTPOSbHbLIX
pacTBOpOB (OAMH U3 paboymx rpagyupoBOYHBLIX PACTBOPOB Tabnuubl 1) Kaablii pa3 nocne BbINONHEHUs 8
nsMmepeHun (16 napannenbHbIX ONpPeaeneHuit) U B KOHLE USMEPEHUN.

KOHTponb NpoBOAAT ANS KaXaoro aneMeHTa, onpeaensaeMoro B UCnbiTyeMom obpasue.

Pesynkrar KOHTPONA CYUTAIOT NOMNOXMTENbHBIM NPU BbINONHEHUU YCNOBUA

c.-C,|
——100<K,, ®)
CP
rae C, — pesynerar U3mepeHuil MacCoBOW KOHLIEHTPaLMN 3NeMEeHTOB B KOHTPONbHOM pacTBope, Mr/,qM3;
Cp — NpunucaHHoe 3Ha4eHne MaccoBOM KOHLIEHTPALIMU ANEMEHTa B KOHTPOMNLHOM pacTeope, Mr/,qM3;
K. — HOpMaTuB KOHTPONS, 3Ha4eHne kotoporo coctaenset £10 % 1 NOANEXUT YTOYHEHUIO NO OTAENbHLIM
anemeHTam B HJ] Ha KOHKpeTHbIE NPOAYKTHI.

B cnyyae npeBbiLLeHUA HOPMATMBA KOHTPOS HE0OX0AUMO 3aHOBO NOCTPOUTL rPaayUPOBOMHLIN rpadhuk
1 NOBTOPUTbL U3MEPEHUA.

B npunoxenunax I, B n [ npusBeaeHbl HEKOTOPbIE XapakTEPUCTUKU METOAA:

- npeaensl 06Hapy>XeHUst SNeMeHTOB NPU UCMONb30BAHUM PaauanbHON U akCuanbHOW cxem Habnioge-
HWUSA NNasMbl MO AAHHLIM OAHON U3 PUPM-NpousBoaguTenen cnektpomeTpos ASC UCT (npunoxenue I);

- FPaHULbl OTHOCUTENBHOW NOMPELUHOCTM OnpeAeneHns MacCcoBON KOHLUEHTPaLUUU 3NIEMEHTOB B BOAHBIX
pacTBOpax npu 4OBEPUTENbHON BeposaTHOCTU P = 0,95 (npunoxeHue B, no aaHHbim FTOCT 31870);

- METOA OUEHKM Npeaena obHapyxeHus (npunoxexue [).

9 lNporokon ucnbiTaHus

MpoTokon ucnelTaHus AOMmkeH cooTBeTcTBOBaTh TpeboBaHuam MOCT NCO/M3K 17025 u coaepxaTb:
- HaumeHoBaHue npoObl (BewecTea, matepuana);
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- HAaUMEHOBaHME 3aKasduKa;

- Bpems MoCTynseHus npobbl B UCMbITaTENLHYIO nabopartoputo, ee 06bem (KONMMYECTBO), COCTOSIHME
YMaKOBKMU;

- paty, MmecTto ot6opa nNpobbl U COCTaB KOMUCCKUM MO 0TGOpPY NpPoGsl;

- NepeyeHb Nokasatenel (ANEMEHTOB), NOANEXaLUMX onpeaeneHnto No TpeboBaHUIO 3aKkasvuka;

- pesynbraTbl UCMLITAHUIA C 3aKMoYeHnem 06 nx COOTBETCTBUM UMW HECOOTBETCTBUU TpeDOBaHUAM 3a-
kasyuka unu HA;

- UCMONb30BaHHbIE CPEeACTBA UBMEPEHUI U UCNbITaTENBHOE 060pPYAOBaHME NPU NPOBEAEHUU UCTILITAHWIA
C yKa3aHueM CBUAETENbCTB O MOBEPKE (aTTecTaTos, CEPTUCUKATOB) U CPOKOB UX AEUCTBUS;

- OOMXHOCTH, haMUNnUK C MHULUMANAMU U NOANUCK NUL, NPOBOAMBLUMX UCTILITAHUE, U NULA, YTBEPXaa-
FOLLIErO MPOTOKON.

Mo cornacoBaHuto ¢ 3akaz4ukom o6bem ceeaeHuin, NPUBOAUMBIX B NPOTOKONE UCNLITAHUW, MOXET ObiTb
M3MEHEH.

MpoTokon ochopMnaoT Ha BNaHke akkpeaUTOBaHHON UCNbITaTeNbHON nabopatopun (LEHTPA), coaepxa-
LLeM cBeZeHUs 00 aTTecTare akkpeauTauumn u cpoke ero AencCTBus.



FOCT P 55845— 2013

MpunoxexHune A
(cnpaBoyHoe)

MeToaMKM NPUroTOBINEHUA PACTBOPOB COSel JlaHTaHa,
MHOus, upuams

A.1 MpuroTtoBneHue pacTeopa COMu JlIaHTaHa C KOHLIEHTpaLUuen NOHOB MeTasa 1mricm®

LLlecTuBOAHbLIV A30THOKUCIIbIM faHTaH BbICYLUMBAKIOT A0 MOCTOAHHOW MaccCbl Npu Temnepatype
100°C —105 °C.

3,1170 r LecTMBOAHOIO HUTpATa naHTaHa pactsopstoT B 50 oM’ pacteopa O, KONMYECTBEHHO NepeHo-
CAT B MEPHYIO KONOy BMECTUMOCTbIO 1 AMS 1 oBoAsT 06bem pacreopa Ao MeTku pactsopom O.

A.2 MpurotoBneHue pacTBopa MOHOB UHAUA KOHLIEHTpaLuuen 1 mricm®

0,1209 r okcuga niaus (I1l) pacteopsiot B 5 cm® cmecu KOHLIEHTPUPOBAHHbIX a30THON U CONAHON KUCMOT
(3:1) v BbINApMBAIOT NOYTU JOCyxa. PacTBopeHue 1 BbinapusaHne nNoBTopstor. OcTaTok pacTeopaoT B 10 oM’
pacteopa O, KONMYECTBEHHO NEPEHOCAT B MEPHYIO KONOY BMECTUMOCTbIO 100 cM° 1 10BOAST 06BLEM 0 METKM
pactsopom O.

A.3 MpurotoBneHue pacTeBopa MOHOB UPNANA KOHUEHTpauuen 1 mr/cm®

0,1000 r nopoLuka mpuans noMmeLaroT B aBTokNas, 406aBnAwT 5 cm® cmecu KOHUEHTPUPOBAHHbIX a30T-
HOW 1 CONSIHOW KUCROT (3:1), repMETUYHO 3aKPbIBAIOT U NOMELLAIOT B ANEKTPUYECKYIO NeYb. PacTBopeHne npo-
BOAAT Npu Temneparype 220 °C B TeueHne 5 4. MoNyYEeHHbIN PAacTBOP KOMUYECTBEHHO NEPEHOCAT B MEPHYIO
konby BmecTuMocTbio 100 oM u [0BOAAT 06bem A0 MeTku pactsopom O.
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Mpunoxexune b
(pexomeHayemoe)

LnuHbI BONH aHaNUTUYECKUX NIMHUKA onpenensaemMbiX INeMeHTOB
U NOTeHUMasnbHbIE€ CNEKTpanbHble BAUAHUA NPU UX UCNOSTIbL3OBAHUU

Ta6nuuya b.1
Onpe,qenﬂeMbu?l ANeMeHT | ﬂMHMH, HM | Bo3amoxHble cneKkTpanbHble HarnoxeHusa

328,07 Zr, Fe

1 Cepebpo (Ag) 33829 cr, V., Sb
167,08 Fe

2 ArtoMuHwmiA (Al) 308,22 V, Mn
396,15 Fe, Mo
189,04 C,Cr, Pd

3 MbiwbsAk (As) 193,76 \
197,26 Pb, Co, Pd
242,79 Mn, Sr, Al, Ti

4 3onoTo (Au) 267,59 Mn
208,21 Si, Pd
208,96 Co, Mo,

5 bop (B) 249,68 Fe, Co, Pd
249,77 Al Co, Fe
233,53 \'

6 Gapwii (Ba) 455,40 Cr, Zr
493,41
234,86 Ti, Ni, Mo

7 Bepunnuii (Be) 313,04 \
313,11 Ti, Zr

8 Bucmyt (Bi) ggg'gg Mo
315,89 Cr, Co, Zr, Mo

9 Kanbuwit (Ca) 317,93 B, Fe
393,37
214,44

10 Kagmuit (Cd) 226'50 K. Fe,So
228,80 ’
228,62 Ti, Ba

11 Kobaner (Co) 230,79 Ni, Mo
238,89 Al, V, Fe, Mo
205,56 Ni, Mo

P

12 Xpom (Cr) %gg’gg Fe, Co
284,33 Fe

15 e (0 B
238,20 Fe, Co

14 YKeneso (Fe) 250 04 Mo

N 294,36 i

15 Mannuit (Ga) 41721 Ti, Fe
184,73

16 PtyTb (HQ) 19423 \
230,61

17 Vingui (In) 32561 Mn, Mo, Fe
303,94
224,27 Cu, Ni

18 Npugui (Ir) 212,68 \
205,22 Mo
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OI'Ipe,D,eJ'IHeMbIVI AnemMeHT ﬂl/lHI/IFl, HM Bo3amoXxHble CheKTparnbHble HanoXxXeHnA

19 Kanmii (K) L Fe, Cu
333,75 Fe

20 NaHTaH (La) 412,32 V, Mn, Ti
379,48 Gr, Li

21 Nvwid (L) o022 a
177,49 Cu, C

22 docoop (P) 213,62 M,o
279,08 Ti, Fe, Mn, Co

23 Marxuia (Mg) 279,55
28521 Zr, Mo

24 MapraHey (Mn) gg;g}

25 MonunbaeH (Mo) 38‘2188
588,99 C, Ar

26 Hatpuii (Na) 589,59 S, Mo
330,24 Pd, Ti, Zn, S
231,60 O, Co, Pd, Sb

27 Hukenb (Ni) 221,65 Si, Mo
305,08 \Y
217,00 Ag,

28 CsuHey (Pb) 220,35 N, Bi
283,31 Fe
340,46

. 324,27 . Mo, Fe

29 Mannagwuii (Pd) 22965 Ni, Fe, _Co, Mn
342:12 Cr, Ni, Ba
214,42 W, Mo, Cd, S

30 MnaTuHa (Pt) o Cd oA
224,55 Fe, Ba, W
343,49 Mo

31 Poguia (Rh) 369,24
233,48 S, Mo, Si, Ni
180,73 Ca, Al

32 Cepa (S) 182:03 '
206,83 Mo, Sn

33 Cypbma (Sb) 51758 Pb

34 CerneH (Se) 196,09 Pd, Al
212,41 S, V, Mo, Pd

35 KpemHuia (Si) 251,61 V, Zn, Mo, Cd
288,16 Al
189,99 i )

36 OnoBo (Sn) 235:48 Ti, Fe, Ni, Mo
407,77 Cr

37 CTpoHumia (Sr) 421,55 Zr
460,73 N, Fe
268,52 Ti, V, Co

38 TanTan (Ta) 240,06 Fe
226,23 Pd
334,94 Cr, Ni

39 TwTa (Ti) e C. %Mo
368,52 cr, Mn
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OkoHyaHue mabnuupi 6.1

OI'Ipe,El,eJ'IFleMbII?I AnemMeHT J'II/IHI/IH, HM Bo3moxHble CneKTparnbHble HaNoXeHnA

190,86 Mo

40 Tannuit (T1) 276,79
377.57 Ni, Fe
290,88 C,0

41 Banaguii (V) 9. onle
311.07 Ti, Mn, Co, Zr, Mo
206,20 Ti, Ni

42 Lk (Zn) 213,87 Fe, Ni, Cu
343,82

43 LnpkoHui (Zr) 339,20 Mo
343,82
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MpunoxeHue B
(cnpaBouHoe)

FOCT P 55845— 2013

FpaHnLbl OTHOCUTESNIbHOM NOTPEWHOCTYN Pe3yNnLTaTOB OnpeaesieHUs MacCOBOW KOHLEHTpauum

351IEMEHTOB B NuThLeBON Boae (no aaHHbiM FOCT 31870)

Tabnuuya B.1

MokasaTenb TOUHOCTU (FPaHMULbl AoNycKaeMon
HaumeHoBaHWe anemMmeHTa Maccogan KOHU'eHTF:/?:’,uMH anemenra, mr/ OTHOCUTENBLHOW NorpewHoOCTU NpU BEpOATHOCTHU
A P=0,95) A, %

005 0 i 20
1 Cepebpo (Ag) OTO'CB. oeg » '550|3§I1 - 15
Ot 0,01 go 0,05 Bkniou. 32
2 AntomuHui (Al) CB.0,05»0,5» 24
» 0,5 » 50 » 16
Ot 0,005 go 0,02 skrito4 36
3 Mbiwbsik (As) Ce.0,02»0,2» 26
» 0,2 » 50 » 15
Ot 0,01 go 0,05 Bkniou. 34
4 bop (B) Cs. 0,05» 0,5 » 24
» 0,5 » 50 » 15
Ot 0,001 po 0,05 skntou. 26
5 bapwuii (Ba) CB.0,05»0,5» 20
» 0,5»50 » 15
Ot 0,0001 go 0,001 Brntou. 36
N Cs. 0,001 » 0,05 32
6 Bepunnuit (Be) 00505 24
»0,5» 10 » 15
. Ot 0,05 po 0,5 BKntou. 24
7 BucmyT (Bi) CB. 0,5 » 10 » 16
N Ot 0,01 go 1,0 BKntou. 24
8 Kanbuuii (Ca) Co. 10550 » 16
Ot 0,0001 go 0,001 BxritoM. 36
" Cg. 0,001 » 0,05 » 32
9 Kapmuit (Cd) »005»1,0» 24
»1,0»10 » 10
Ot 0,001 po 0,05 Bxritou. 26
10 KoGaneT (Co) CB.0,05»05» 20
»0,5» 10 » 15
Ot 0,001 go 0,05 Bkntou. 26
11 Xpom (Cr) Ce.0,05»0,5» 20
» 0,5 » 50 » 15
Ot 0,001 go 0,05 Brstou. 42
12 Megb (Cu) CB.0,05»0,5» 26
» 0,5 » 50 » 16
Ot 0,05 po 0,5 Bknitou. 25
13 Xeneso (Fe) CB.0,5»50» 15
»5,0» 50 » 10
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FOCT P 55845— 2013

OkoHYaHue mabnuusi B.1

HanmeHoBaHue areMeHTa

MaccoBas KOHLEHTPALIMA aneMeHTa, mr/
am

lMokasaTenb TOYHOCTM (rpaHuLbl JonyckaeMoli
OTHOCUTESBHOM MOTPELUHOCTU NPU BEPOSTHOCTH

P=0,95) £tA, %
Ot 0,05 go 0,5 BKrtou. 25
13 XKeneso (Fe) CB.0,5»50» 15
»5,0» 50 » 10
Ot 0,05 go 1,0 BKItOM. 24
14 Kanuii (K) Ce.1,0» 10 » 17
» 10 » 500 » 15
Lo Ot 0,001 go 0,1 BKtoM. 30
15 urwi (Li) CB. 01 »50 » 18
. Ot 0,05 po 0,5 BKItou. 24
16 Marnuit (Mg) CB. 0.5 » 50,0 » 15
Ot 0,001 go 0,05 BKJSItOM. 35
17 Maprarey (Mn) Cs. 0,05 » 0,5 » 24
»0,5» 10 » 18
Ot 0,001 go 0,05 BKkJItOM. 26
18 MonunbgeH (Mo) Cs.0,05»0,5» 20
»05» 10 » 15
010, 1 go 1,0 BKMHO. 24
19 Hatpwuii (Na) Cs. 1,0 » 50 » 15
» 50 » 500 » 10
Ot 0,001 go 0,05 BKkSItOM. 36
20 Hukenb (Ni) CB.0,05»05» 26
»0,5» 10 » 15
Ot 0,003 go 0,01 BKSItOM. 36
21 CsuHel (Pb) Cs. 0,01 » 0,1 » 25
»0,1» 10 » 20
Ot 0,005 pgo 0,05 BKkJItOM. 26
22 Cypbma (Sb) CB.0,05»05» 20
»0,5» 50 » 15
s o Ot 0,05 no 1,0 BKrtou. 24
23 Kpemhui (Si) G, 1050 15
Ot 0,005 pgo 0,05 BKkJtoM. 34
24 Onoso (Sn) Cs.0,05»0,5» 24
»0,5»50» 15
Ot 0,001 go 0,05 BKSItOM. 26
. Ce.0,05» 0,5 20
25 CTpoHywtt (Sr) » O’5 »)ZIO'» ” 15
» 10 » 50 » 10
Ot 0,001 go 0,05 BKkJItOM. 36
26 TutaH (Ti) Ce. 0,05» 0,5 » 26
»0,5» 50 » 16
Ot 0,001 go 0,05 BKSItOM. 24
27 BaHagui (V) CB.0,05»0,5» 20
» 0,5» 50 » 15
Ot 0,005 po 0,05 BKkntou. 34
C. 0,05 » 0,5 » 24
28 Lntk (Zn) »0,5»25» 18
»25» 50 » 10
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MpunoxeHue I
(cnpaBouHoe)

FOCT P 55845— 2013

Mpenenbi 06HapyXeHUs 3NEMEHTOB NPU UCNOSNb30BaHUK

paavanbHON U aKcuaribHOM cxeM HabnioaeHusa

Tabnuya N1
B MunnumMeTpax Ha Kybuueckuit geyumeTtp*
3neMeHT PaauanbHasa cxema AkcuanbHasa cxema
1 Cepebpo (Ag) 0,004 0,001
2 Arromunni (Al) 0,005 0,001
3 Mblwwbsak (As) 0,04 0,01
4 3onoto (Au) 0,01 0,003
5 Bbop (B) 0,002 0,0006
6 bapuii (Ba) 0,0006 < 0,0001
7 Bepunnuit (Be) 0,0006 < 0,0001
8 Bucmyt (Bi) 0,04 0,006
9 Kanbuuii (Ca) 0,0002 < 0,0001
10 Kagmuit (Cd) 0,003 0,0006
11 Kobansr (Co) 0,01 0,001
12 Xpom (Cr) 0,004 0,001
13 Meab (Cu) 0,004 0,0006
14 Xeneso (Fe) 0,005 0,0008
15 Mannwvin (Ga) 0,04 0,004
16 P1yTb (Hg) 0,02 0,004
17 NHgwia (In) 0,06 0,008
18 Npwnawuii (Ir) 0,02 0,004
19 Kanwuit (K) 0,01 0,001
20 JlaHTaH (La) 0,004 0,0007
21 NuTnia (Li) 0,0008 0,0002
22 ®ocdop (P) 0,03 0,01
23 Marnuin (Mg) 0,0001 < 0,0001
24 Mapraneu (Mn) 0,0006 0,0001
25 MonnbageH (Mo) 0,01 0,002
26 Hatpwuii (Na) 0,004 0,0003
27 Hukenb (Ni) 0,01 0,002
28 CsuHel (Pb) 0,02 0,006
29 Mannagui (Pd) 0,02 0,003
30 MnatuHa (Pt) 0,04 0,008
31 Poguit (Rh) 0,04 0,004
32 Cepa (S) 0,07 0,02
33 Cypbma (Sb) 0,07 0,004
34 CeneH (Se) 0,07 0,01
35 KpeMHui (Si) 0,02 0,003
36 OnoBo (Sn) 0,05 0,006
37 CTpoHUWmiA (Sr) 0,0001 < 0,0001
38 TaHTan (Ta) 0,04 0,01
39 TutaH (Ti) 0,001 0,0003
40 Tannuii (TI) 0,04 0,01
41 BaHagwuii (V) 0,009 0,0007
42 LInHK (Zn) 0,002 0,0006
43 LinpkoHuii (Zr) 0,004 0,0006
’ Mpeaenbl 0OHapyXeHus paccumTaHbl N0 30 KpUTEPUIO (CM. NpUnoxxeHue ).
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MpunoxeHue O
(cnpaBoyHoe)

MeToa oueHKM npegena o6HapyXeHUs cI1po

BBOAAT B pacnbinuMTenb KOHTPOSLHbLIA PacTBOP B Te4eHne npumepHo 60 c. CHUMALIOT nokasaHue 3Hade-
HWUSA MHTEHCUBHOCTM CUrHana npu 3apaHee BobIOpaHHOM BpPEMEHU UHTerpupoBanua 5—15 c. [ins oueHku Ba-
prnabernbHOCTU CLEMKY NoKasaHuii MOBTOPAIOT 10 pas, MCMONb3ys Kaxablii pa3 BHOBbL NPUTOTOBIEHHbI rpagy-
MPOBOYHbIN KOHTPOSbHbLIN pacTBop. BBoaAT pactsop 1 KoHueHTpauuen Cy, COOTBETCTBYIOLLEN npumepHo 10
C,.,po, raoe C,.,po — npeaen obHapyxeHus, Mr/am~, n cHumaroT 10 nokasaHuii 3Ha4eHUsA UHTEHCMBHOCTU CUMTHana
C TE€M Xe BPEMEHEM WHTErpUpOBaHUS, UCMONb3YA KaXAbli pa3 BHOBb NPUrOTOBIEHHbIA PacTBOp.

Mo AaHHbIM, NONYYEHHLIM ANsi KOHTPOMNBLHOIO PacTBoOpa U pacTeopa 1, BEIMUCHAIOT 3HAYEHUSI CPEAHUX
WHTEeHcuBHOCTeN J 1J, COOTBETCTBEHHO, a Takke CTAHAAPTHOE OTKIOHEHUE MHTEHCUBHOCTU CUTHana Asis
KOHTpOMbHOro pacreopa d,.

PaccuuTtbiBatloT npegen obHapyXeHus Cnpo ANS KaXaoro anemeHTa no crneaytoLue dopmMyne

C
C =3.5 .
pro ch J1 _JX
rae &, — cTaHgapTHOe OTKNOHEHME MHTEHCUBHOCTM CUrHana Ans rpagyupoBOYHONO KOHTPOSILHOTO pacTBopa;
C, — KoHUeHTpauus pacteopa 1, Mr/,qM3;
J1 — cpefHee 3HayeHue MHTEeHCUBHOCTen curHanos Pacreopa 1;
J . — cpenHee 3Ha4eHWe rpasyMpoBOYHOMO KOHTPOMNBHOTO PacTBopa.

: @1
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YK 543.421.1:006.354 OKC 71.040.50

KnioueBble cnoBa: peakTunBbl, 0Cc000 4ucTble BeLecrea, onpegeneHne XmMmnu4eCkmx anemMeHToB, NpuMecHn,
ATOMHO-3MUCCUOHHAA CNEKTPOMETPUA C VIH,EI,yKTl/IBHO-CBFI3aHHOI7I nnasmomn.
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