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4 HacTosiwmii cTaHAapT UAEHTUYEH MeXayHapogHoMy cTaHgapTy MCO 6351:1985 «Hukenb. Onpege-
NeHue copepxaHus cepebpa, BUCMYTa, kagMusl, kobanbTa, Meau, xenesa, Mapradua, cBuHUa 1 UMHka. Cnek-
TpoOMeTpUYecknii MeTo aToMHoW abcopbunm B nnameHn» (1ISO 6351:1985 «Nickel — Deterrmnation of silver,
bismuth, cadmium, cobalt, copper, iron, manganese, lead, and zinc contents — Flame atomic absorption
spectrometric method»).

Mpn NpMMEHeHNN HaCTOALLEro cTaHJapTa PEKOMeHyeTCa NCN0/b30BaTb BMECTO CCbIIOYHbIX MEXAYHa-
POfHbIX CTaHAAPTOB COOTBETCTBYIOLME MM HaUMOHa/bHble cTaHAapTel Poccuiickoin degepauumn n mexrocy-
[apCTBEHHblE CTaHAapPTbl, CBEAEHUS O KOTOPbIX NPUBEAEHbI B AONOHATENBHOM NpUAOXeHun A

5 BBEJEH BMNEPBbIE
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JapTel». B cnyyae nepecMmoTpa (3aMeHbl) WM OTMEHbl HAcTOALWero ctaHjapra COOTBETCTBylOULee
yBegomneHve 6yaeT onybiMkoBaHo B 6avxkaliliem BblMyCke exeMecsayHoro MHpopMaLMoHHOro ykasaTens
«HaumnoHanbHble cTaHfapTbl». COOTBETCTBYO W as MHhopmaums, ysejoMmneHme U TeKCThl pasmellarT-
cA Takxke B MHhOpMaUVOHHOW cucTeMe o6LLero nonb3oBaHna — Ha ouumnanbHoM caiiTe dPegepanbHOro
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HALUWOHANBbHBIN CTAHAOLAPT POCCUMNCKOW SGEALEPALUMN

HWKENb

OnpefeneHHo coaepxaHus copobpa, BUCMYTa, KaAMUs, Ko6anbTa, Meau, Xenosa, mapradua, cBuHua
U yuHka. CnekTpoMeTpuyYecknii MeTo aToMHO a6copbLummn B NiameHu

Nickel. Determination of silver, bismuth, cadmium, cobalt, copper, iron, manganese, lead and zinc contents.
Flame atomic absorption spectrometric method

[ata eBefeHns — 2016—01—01

1 HasHayeHue M 06NacTb NPUMEHEHMNA

HacTosiwwmii cTaHAapT ycTaHaBMBaeT NaaMeHHbl aTOMHO-a6COPOLMOHHBIA CNEKTPOMETPUYECKNA Me-
ToA onpefenieHVs codepxaHus cepebpa, BUCMYTa, kaAMus, KobanbTa, Meau, xenesa, MapraHua, CBUHLA
M UMHKa B BbICOKOYMCTOM, PapMHUPOBAHHOM, KOBKOM W IMTOM HWKene B AnanasoHax, NpefAcTaBfeHHbIX B
Tabnuue 1.

MeToA NpUMEHUM AN He3aBUCMMOro onpegeneHns nioboro 0fHOro UM HeCKOTbKUX 31EMEHTOB U3 ne-
peuncneHHbIX. 6e3 onpeAeneHns BCex a/IEMEHTOB, NMPUCYTCTBYIOLWMX B CTAHAAPTHbIX pacTBopax.

HWXHIOO rpaHnLy AnanasoHa onpefesieHns xenesa MOXHO CHU3WUTb, No cpaBHeHuto ¢ 0,0025 %. yka-
3aHHOMY B Tabnuue 1, ecnv MeTb HUKeNb AN NPUroTOBNAEHUS CTaHAapTHbIX pacTBopoB no 4.1 c cogepxa-
Huem xene3a meHee 0,0001 % (macc.). BepxHioto rpaHuLly onpegeneHus kobasibTa u Megy MOXHO NOBbICUTb
[0 2 % (macc.), He3HaunTeNnbHO Moauduumposas metog, (11.1).

O BO3MOXHbIX BANAHUAX CM. pa3gen 10.

Ta6nuuya 1— [inana3oHbl cogepXaHUii onpesensieMblX 3/1EMEHTOB

[lnana3oHbl cogepxaHun*. % (macc.)

nemeHT
MeToauka A MeTtogyka B

Ag Or 0.0002 o 0.01 -
Bi x 0.0010 » 0.01 -
Cd % 0.0002 » 0.0025 OT0.01 go 1.00
Co x 0.0010 » 0,01 B 0.01 x 1.00
Cu X 0.0002 » 0.01 B 0.01 x 0.15
Fe % 0.0025 » 0.01 B 0.01 x 0.20
Mn X 0,0005 » 0.01 —
Pb % 0,0005 » 0.01 OT10.001 g0 0.015
Zn X 0.0002 » 0.0025

« pyrue AuanasoHbl cofepxaHus npumeceit npuseseHsl B MCO 6283.

2 HopmaTuBHbIE CCbIJIKK

B HacTosLleM cTaHAapTe UCNOMb30BaHbl HOPMATUBHbBIE CCbISIKA Ha crneylolme cTaHfapThbl:

NCO 385/1 Mocyaa nabopaTtopHas cTeknsHHas. Bioopetkn. Yactb. O6uwme TpebosaHusa (ISO 385/1,
Laboratory glassware — Burettes — Part 1: General requirements)

NCO 648:2008 lMocyna nabopatopHas cTeknsiHHasA. MuneTkn ¢ ogHoin meTkol (ISO 648:2008. Labora-
tory glassware — Single-volume pipettes)

M3paHue oduynansHoe
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NCO 1042:1998 MMocyaa nabopatopHas cTeknsHHas. Konbbl MepHble ¢ ogHoi meTkoi (ISO 1042:1998,
Laboratory glassware — One-mark volumetric flasks)

NCO 5725 lpeuLnsnmoHHOCTb METOAO0B UCMbITaHNiA. OnpegeneHne NOBTOPSAEMOCTU U BOCMPOM3BOANMO-
CTU METOZA0B NOCPeACTBOM MexnabopaTopHbix ucneitaHuii (ISO 5725, Precision of test methods — Determi-
nation of repeatability and reproducibility by inter-laboratory tests)

3 CywHoOCTb mMeToga

HacTosiwuii MeTo OCHOBaH Ha PacTBOPEHWU HABECKW UCC/efyemMol Npobbl B a30THOM KUC/MOTE pas-
6aBneHHoli 1:1. pacnblieHUM NONYyYEHHOTO pacTBopa B BO3AYLUHO-ALLeTU/IEHOBOM NiaMeHy aTOMHO-a6¢cop6-
LIMOHHOTO CMEKTPOMEeTPa, U3MEPEHUN 3HAUEHWSI MOF/IOEHNSI PE30HAHCHOTO U3/yYeHUst CBOBOHbLIX aTOMOB
KaXX/0r0 3/1eMeHTa, UCNYCKaemMoro 1amMnoii ¢ nosbiM KaTogoM.

MonyyeHHoe 3HaYeHVe abcopbLUMM CPaBHUBAIOT CO 3HAYEHUSIMU a6copbLUMK rpafyMpOBOYHbIX PaCcTBO-
POB TOrO e 3/1eMeHTa, NPUroTOB/IEHHbLIX HA (DOHE HUKESs, NCMO/Ib30BAHHOTO A/ MPUTOTOB/IEHUS! TPasynpo-
BOYHbIX PAcTBOPOB.

4 PeakTussbl

Mpy nNpoBefeHMn aHannsa, ecnn He ykasaHo MHOe, UCMOMNb3YT peakTUBbl N3BECTHOW aHaIMTUYecKon
CTENEeHN YACTOTbI U AUCTUI/IMPOBAHHYIO BOAY WUV BOAY 3KBUBANEHTHOWM YMCTOTHI.

4.1 BbICOKOUUCTbLIV HUKENb, cofepxalmii meHee 0.0005 % (macc.) xenesa n meHee 0.0001 % (macc.)
Kak[joro 13 crefyowmx afeMeHToB: cepebpa, BUCMYyTa, kagmus, kobasbTa, Meau, MapraHua, CB1HLA U LiYHKa.

4.2 AsotHas kncnota (HNO3), p30*>1.41 r/cm3, pa3baBnerHHas 1:1.

Bo Bcex npoueaypax aHannsa fo/kHa 6bITb UCNOb30BaHA OfHA U Ta Xe NapTust a30THOW KUC/OThI.

4.3 AszotHas kucnota (HNO3), p20* 1.41 r/cm3, pa3baBneHHas 1:19.

Bo Bcex npoueaypax aHanusa fo/mkHa 6bITe UCNO/b30BaHA OfHA U Ta Xe NapTust a30THONW KUC/OThI.

4.4 CtaHpapTHble pacTBOpbLlI onpefensieMblX 3/IeMEHTOB

4.4.1 OCHOBHble CTaHAapTHble pacTBOpbl OnpeaensemblxX 31eMeHToB, cogepxatyme no 1,000 r/am3A4,
Bi. Cd. Co. Cu. Fe. Mn, Pb. Sb 1 2n roToBAT MHAMBUAYABHO AN K&XKA0r0 3/IeMeHTa.

Hagecky 1.000 r, B3BELUEHHYIO C TOYHOCTbI0 A0 0.001 r, KaXA0ro U3 BbICOKOUYNCTLIX META/I/IOB [HE MeHee
99,9 % (macc.)] nomeLyalT B cTakaH BMecTUmMocTbio 600 cm3 1 pacTBopstoT B 40 cM3 a30THOW KcnoTsl (4.2).
HarpeBatoT 40 NOHOrO PacTBOPEHWS HAaBECKM, OCTOPOXHO KMNATAT 40 MOSIHOTO yAaslleHNs OKCUAO0B asoTa,
OX/1aXA4al0T U KOIMYECTBEHHO NEpPeHOCAT pacTBOP B MepHble K0N6bl BMecTMMocTbio 1000 cm3, cofepxalime
160 cm3 a30THOI KncnoThbl (4.2). JoBOAAT 4O METKVM BOAON U NepeMeLlnBatoT.

PacTBOpbl XpaHAT B NOAMITUNEHOBBLIX COCyAaXx, 3a UCKIOYEHMEM pacTBopa cepebpa, KOTOpbIi XpaHAT
B COCy/le U3 TEMHOro cTekna.

4.4.2 Cwmecb cTaHAapTHbIX pacTBOPOB — CTaHAAPTHLIN pacTBop A, cogepxatuii no 20 mr/gm3 Ag. Bi,
Cd. Co. Cu, Fe. Mn, Pb 1 10 mr/gm3 Zn roTtoBAT cnegytolmm obpasom.

MuneTkoi oT6upatoT no 20,0 cM3 KaXA0ro U3 OCHOBHbIX PACTBOPOB cepebpa, BUCMYTa, KaAMus, kobasb-
Ta. Meau, mapraHua, ceuHua (4.4.1) n 10 cMm30CHOBHOrO pacTBopa UuHka (4.4.1), NepeHoCAT B MEPHYIO KONby
C 0fHON MeTKoW BMecTMMOCTblo 1000 cm3, cogepxatyyto 160 cm3 a3oTHONM kucnoTbl (4.2). loBOAAT [0 METKU
BOZOW 1 NepemeLlnBaloT. XpaHsAT pacTBOp B CTEKNSAHHOM COCYAE.

4.4.3 Cmecb CTaHAapTHbIX pacTBOPOB — CTaHAAapTHbIN pacTeop B. cogepxalunii no 100 mr/gm3 kaxao-
ro anemeHta Co. Cu, Fe. Mn 1 10 mr/gmM3Zn roToBAIT CneayowmmMm o6pas3om.

OTt6upatoT no 50.0 cM3 KaxA0ro 13 OCHOBHbIX PacTBOPOB kobanbTa, Mean, xenesa n maprasua (4.4.1)
n 5 cmM3 0CHOBHOro pacTsopa LuHKa (4.4.1), nepeHocAT B MepPHY Konby C OAHOW METKON BMeCTUMOCTbIO
500 cm3, ,OBOAAT A0 METKM BOAON M NepemMeLlMBaloT. XpaHAaT pacTBop B NOMITUNIEHOBOM COCYAE.

5 Annapatypa

Mcnonb3yloT 06bI4HOE NabopaTopHoe 060pyA0BaHMe, a Takke cnegyoLyo annapartypy.

5.1 ATOMHO-a6CcOp6LMOHHbIN cnekTpomeTp

5.1.1 ATOMHO-a6COpPOLMOHHBI/ CNEKTPOMETp, UCNOo/b3yeMblii B 3TOM MeToae, AOKEH YA0BNETBOPSATH
3HAUYEHUAM XapaKTepUCTUK UHCTPYMEHTaIbHbIX NapaMeTpoB, NPUBEAEHHbIX B MPUIOXEHUN A.

2
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5.1.2 MMpubop AonxeH 6bITb 060pyAOBaH FOPESIKOI C rONI0BKOI, CNOCO6HO paboTaTbh C pacTBOPOM, CO-
aepxawmm 25 r/aM3HuKkeNns B BUAE HUTpaTa 1 noaxoasiieli na Bo3AyLHO-aLeTUIEHOBOIO NIaMeHu.

5.1.3 CnekTpoMeTp Npv UCMONb30BaHNM O4HO3MIEMEHTHBIX JlaMN C MOJIbIM KaToAOM WUN 6e33/1eKTpos-
HbIX pa3psagHbIX namn AO/HKEeH paboTaTb Npu TOKax, peKoOMeH0BaHHbIX MPON3BOAUTENEM.

5.2 biopeTkn o6bemMom 50 cM3, rpagyvpoBaHHble, C LeHoW feneHus 0.1 cm3 B COOTBETCTBUU C
NCO 385/1, knacc A.

5.3 MuneTkn, o6bemom 5; 20: 25; 50 n 100 cm3, B cootBeTcTBMM € MICO 648. knacc A.

5.4 Konbbl MmepHble BMecTMMOCTbi0 200; 250; 500 n 1000 cm3, B cooTBeTcTBUM ¢ MICO 1042. knacc A.

6 Mpo6ooT6op M aHaNn3Mpyemble o6pa3sLbl

6.1 Mpo600T6OP M NPUrOTOB/IEHWE NTAGOPATOPHON NPO6bI AO/KHbI ObITh BbIMNO/IHEHbI B COOTBETCTBUM C
06bIYHbLIMW YCTAHOBNEHHbIMI NpoLieaypamu. B ciiydae pasHorsiacuii UCnosb3yoT COOTBETCTBYOLWNI MexXAay-
HapoHbIil cTaHAapT.

6.2 O6blYHYI NabopaTopHyto NPo6y roTOBAT B BUAE NOPOLLKA, rpaHysl, CTPYXKM, NonyyeHHol dypesepo-
BaHWEM W/IN CBEPJIEHNEM, B KONIMYECTBE HE MPEBbILIAIOLLEM HEOGXOANMOE.

6.3 Ecnu npegnonaraeTcs, YTo nabopatopHas npoba 3arpsisHeHa Mac/ioM UM cMaskoii npu dpesepo-
BaHUWN WK CBEPJSIEHUUN, HEOBXOAMMO OUYMCTUTL NPOGY NPOMbIBAHMEM BbICOKOUMCTLIM aLETOHOM U BbICYWUTb
Ha BO3ayXe.

6.4 Ecnn na6opaTopHasa npoba cofepXMT 3HaUNTEIbHO OTInYaKLWmMecs no pasmepamM YacTulbl, HaBe-
CKy cnepyeT oT6MpaTh nocne npeaBapuTenbHOro N3MeslbUyeHUs KpYnHbIX YacTul,

7 TpoBegeHne aHannsa no metoanke A

OTa MeToAuKa NpYMeHnMa K onpegeneHuto cogepxanust ot 0.0005 % go 0.01 % (macc.) cepebpa, Buc-
MyTa. kagMus, kobanbTa, Meau, xenesa, mapraHua u cemHua n ot 0.0005 % o 0.005 % (macc.) uuHka.

7.1 MpuroToBneHWe aHaIn3NpPyemoro pactesopa

HaBecky aHanuTuuyeckoli npobbl, 0To6paHHyt0 B MHTepBase oT 4.9 r 4o 5.1 r ¢ TouHocTbio fo 0.01 r,
nomMeLlalT B YNCTbIA CTakaH BMecTMMOCTbio 600 cm3. [lo6aBnsaloT AOCTATOYHOE KOMYECTBO BOAbI, YTOObI
MOKPbITb HABECKY M pacTBOPSAIOT ee. f06asnas HebonbwyMn nopumsamy 60 cm3 a3oTHON kucnotol (4.2). Ha-
rpesaloT 40 NOMIHOro PacTBOPEHUSA HAaBECKWU, OCTOPOXHO KUMATAT [,0 NOMHOrO yAaneHns oKCUAoB a3oTa, 3aTeM
BblNapusaloT [0 cMponoobpasHoro coctoaHnsa. PacTeopsaloT obpasosasLurecs conu, fgobasnas 20 cm3 asoT-
HOM kncnoTobl (4.2) n 100 cm3 BoAbl. HarpesaloT 0 NOIHOrO pacTBOPEHUS CONel, OXNaxaatT pacTBop 1 Npu
HEo6X0AMMOCTN PUNBLTPYIOT Yepe3 huabTP M3 CTEKI0BaThI, NPeABapUTEIbHO NPOMbITON a30THOI KMCNOTOM,
UIn Yepes Le/Ito103HbI hunbTp B MEpHYH0 Konby ¢ oAHOW MeTkoli BMecTUMocTbio 200 cm3. MpombiBatoT
dmnbTp BoAON, cobupas NpoMbIBHbIE BOAbI B Ty Xe konby, JOBOAAT BOAON [0 METK/A U NepeMeLlnBatoT.

Ecnu npegnonaraeTcs, 4To npo6a He Of4HOPOAHA, A1 aHann3a oToMparT HaBecky 60/blueli BEMUYNHBI
(ot 10 8o 50 ). B aTOM cniyyae nocsie pacTBOPEHMS HABECKU OT NOIyYEHHOro pacTBopa A0/KHa 6biTh 0TO6pa-
Ha annKBOTHAs YacTb, COOTBETCTBYIOLAA HaBecke 5. M fqanee npoBoAAT onepaummn B COOTBETCTBUN C faHHO
MeTOAMKOI, KaK 3TO onucaHo B 11.2.

7.2 XonocToi onbIT

B KauecTBe X0/I0CTOr0 ONbITa CAYXMWT HYNEBOl pacTBOp B Cepuu rpafyMpoBOYHbLIX pacTBopoB A (7.3),
MPUroTOB/IEHHBIX C UCTO/Ib30BAHNEM TOW Xe NapTUU a30THOW KNCOTbI, KOTOPYH UCTONb30BaNM 4151 NPUTrOTOB-
NEeHUsl CTaHAAPTHOr0 PacTBopa HUKeNs U pacTBOPOB aHaNU3MpyeMbix 06pasLoB. EC/M HEBO3MOXHO npumMe-
HUTb a30THYI0 KUC/IOTY U3 TOI Xe napTuu, Heo6X0AMMO NPUrOTOBUTL BTOPOI PacTBOP A1 XO/IOCTOrO ONbITa,
UCMONb3ys TOT Xe HWKeNb MeTannuyeckuii (4.1). STOT pacTBOP XO/OCTOrO OMbiTa CPABHWUBAIT C HY/EBbIM
pacTBOPOM U BBOAAT HEO6XOAMMYIO MOMNPaBKy.

7.3 MpurotoBneHne cepun rpafyunpoBoOYHbIX pacTBopos A

7.3.1 OTa cepusi pacTBOpOB COOTBETCTBYET cogepxanuto (0; 0.2:0.5; 1.0; 1.5:2.0 n 2.5) mr/gm3 kaxgoro
13 anemeHToB: Ag. Bi. Cd. Co. Cn. Fe. Mn n Pb 1 (0: 0,1: 0,25; 0.5; 0,75; 1.0 n 1,25) mr/gm3Zn (Tabnuua 2).
Bce pacTBopbl NpUroToB/eHbl Ha hOHEe HUKENSA, cofepxaHne KoToporo 25 r/gm3.
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Tab6bnnua 2— Cepus rpafynmpoBOYHbIX pacTBOpoB A

OGbLEM CMELLIAHHOTO aNarnTa. CM3, KoHueHTpaLya avamima. mram3

Ne CTaHAapTHbI pacTeop A (4.4.2) Ag. Bi. Cd, Co Cu. Fe. M. Pb Zn
1 0 0 0
2 2.0 0,2 01
3 5.0 0.5 0.25
4 10.0 1.0 0.5
5 15.0 15 0.75
6 20.0 2.0 1.0
7 25.0 2.5 1.25

7.3.2 Cemb HaBecok Mo 5,0 r, B3BELEHHbIX C TOYHOCTbIO A0 0,01 r. HUKens meTanauyeckoro (4.1) no-
MeLalT B CTakaHbl BMECTMMOCTbLIO 600 cM3 1 pacTBOPSAOT Kak yka3aHo B 7.1.

7.3.3 B cemb MepHbIx k016 BMecTumMocTbio 200 cM3, B KaXAyl0 M3 KOTOPbIX NpefBapuTeNibHO nomMe-
LeHbl pacTeopbl Hukens (7.3.2), fo6aBnsAwT U3 GlOpPeTKN COOTBETCTBYIOLWME 06bEMbI CTAHAAPTHOrO pacTBo-
pa A (4.4.2), npuBefeHHble B Tabnuue 2. PazbaBnsawT 40 METKM BOAONM M NepeMeLInBaloT.

7.3.4 HyneBoll pacTBOp B Cepun, B KOTOPbIV He fo6aB/ieH CTaHAaPTHBIA PacTBOp A. TakXe CNyXWUT pac-
TBOPOM X0/10CcTOro onbita (7.2).

7.4 TpapgyupoBka u onpegeneHue

7.4.1 CneKkTpomeTpuyeckne nsMepeHus
7.4.1.1 Tlpn n3mMepeHusix NCNoNb3yHT CNeKTpasibHbIe IMHUW, NPUBEAEHHbIE B Tabnuue 3.

Tab6nunya 3— CnekTpasbHble MMHMK. MeToauka A

2nemMeHT AL, Bi Cd Co Cun Fe Mn Pb Zn

[AnvHa BONHbI.HM 321,1 223,1 228.8 240,7 324.7 248.3 279.5 217.0 213.9

7.4.1.2 MOXHO Mcnonb3oBaTb anbTePHATUBHbIE, MEHEE YYBCTBUTE/IbHbIE JIMHWMW, YKa3aHHble B Tabau-
ue 4.

Tab6nunya 4 — AnbTepHaTuBHble CNeKTpanbHble NMHUN. MeToanka A
nemeHT Co Cun Fe Mn Pb

[AnnHa BOMHbI.HM 2412 327.4 252.7 403.1 283.3

7.4.1.3 Habop TpeboBaHuii K MHCTPYMEHTa/IbHbIM NapameTpam JO/HKEeH COOTBETCTBOBATb UHCTPYKLMAM
npounssoauTeneli cnekTpomeTpoB. PacnbineHne pasbasneHHol (1 + 19) a3oTHOl KMcnoTbl (4.3) Npu 3aXOKeH-
HOWA ropesike NPOAO/XaT A0 YCTaHOBMEHNA TeMNepaTypHOro paBHOBeCKS. VICnonb3yoT BO3AyLLHO-aueTuie-
HoBOe nnams, o6efHeHHOe TOMN/IMBOM.

7.4.1.4 SkcnnyaTauMoHHblE KayecTBa npubopa Ao/MKHbI YA0BNETBOPATL TPe60BaHUAM, NPUBEAEHHBIM
B NPUNOXEHUN A.

MpumeyaHune — ONTUMasbHbIi HAGOP MHCTPYMEHTANbHbIX NapaMeTPOB OTIMYAETCA 415 Pa3HbIX NPUGOPOB.
ANna nonyyeHns Heo6XoAMMON YETKOCTU MOXET 6biTh MCNOMb30BaHA LIKana paclmpeHns.

7.4.1.5 Heobxoammo, 4To6bl TeMnepaTypa aHanMsnpyemoro pactsopa (7.1) u cepumn rpafynpoBOYHbIX
pacTtBopoB A (7.3) oTmyanace He 6osee yem Ha 1 °C.

7.4.1.6 PacnbilnsoT a3oTHY0 KUCIoTy, pasbasneHHyto (1:19) n yctaHaBnvnBaloT nokasaHve npubopa Ha
Hy/ieBo€e 3HayeHue.

7.4.1.7 PacnbinawT aHanusnpyemblii(bie) pacTBop(bl) ¥ 3anucbiBatoT NokasaHue npubopa (3HayeHune
abcopbumn), onpeensioliee ero MECTONOJIOXEHNE B Cepumn rpagynpoBOYHbLIX PacTBOPOB A.

7.4.1.8 PacnbinsitoT a30THY KUCMOTY, pasbasneHHywo (1 : 19) Ao Bo3BpalleHnsi nokasaHuii npuéopa K
NCXOAHOMY 3HauYeHunto. MNpn Heo6xoAMMOCTHN crefyeT YCTaHOBUTb HyNeBOE 3HaYEHNe.

4
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7.4.1.9 PacnbinsiloT ceputo rpafyvpoBOYHbIX pacTBopoB A (7.3) U aHanusnpyemblii(bie) pacTsop(bl) B
nopsiike BO3pacTaHUsi aHa/IMTUYECKOro CUrHana, HauyvHas OT HyneBoro pacTtsopa. lpu MosyyYeHWn ycToii-
4YMBOTO @aHa/IMTUYECKOrO CUrHana, PerncTpupyloT nokasanue npubopa. Cuctemy npombiBaloT pasbasieH-
HOM (1 :19) a30THOI KMCOTON Mexay pacnblIEHUSMU PacTBOPOB, aHa/IM3NPYEMbIX U TPasyUPOBOYHbIX.

MpumeuvaHne — Cnepgyet nsberatb pacnbiieHna pacTBopoB C BbICOKOWA KOHLLeHTan,VIeVI HUKenAa B TedyeHune
ONUTENbHbIX NEPUOL0B BpEMeHU 6€3 NPOMbIBAHUA CUCTEMbI, B MPOTUBHOM C/ly4ae BO3MOXHO 3acCOpeHue ropesku.

7.4.1.10 TMoBTOPSAOT M3MepeHne abcopbL MM NONHOrO Habopa rpafynpoBOYHbLIX N aHAIM3MPYEMbIX pac-
TBOPOB ellle ABa pasa 1 PerncTpupytoT AaHHble.

7.4.2 TocTpoeHue rpafynpoBOYHbIX rpaddnkoB

HaHocaT Ha rpacduk cpegHee 3HayeHue nokasaHus npubéopa OTHOCUTENIbHO KOHLUEHTpauum aHanuTa B
rpaflyvpoBOYHbIX pacTBopax ANs1 KaxXAol cepun U3MepeHuidi. BbINoMHAKT Npoueaypy Kak ykasaHo B pasfe-
ne 9.

MpumeyvaHnsa

1 B atom meToge nobblie adhhekTbl Hecneymduryeckoin abcopbumm n paccesHus cBeTa KOMNEHCUMPYOTCS corna-
COBaHMEM MaTpulibl rPafyMpoBOYHbIX U aHANU3UPYEMbIX PacTBOPOB. A30THasi KMCNOTa, UCNo/b3yemas npu pabote ¢
rpafyupoBOYHbIMN U @aHANU3NPYEMbIMI PacTBOPaMu, f0/IXHA ObITb U3 OAHON NApPTUXN PeakTUBOB. XO0CTOW ONbIT BXOAUT
B rpajyMpoBOUYHbIi rpadhuk. 3HaYeHWe BeNMUYMHbI abCopbLMM pacTBOpa XO/IOCTOrO OMbiTa HE BbIYNTAETCS U3 3HAYEHUI
APYrnX rpaflyupoBOYHbIX PAcTBOPOB, NO3TOMY rpafyupoBOYHbIV rpadhuk MOXET He NPOXOAUTL Yepes Hauyasio KoopauHaT.

2 HekoTopble NpMGOpbI MOryT GbITb OTPErYNMPOBaHbI TakuM 06pa3oM, YTO JalT NOKasaHWs HeMmocpeACTBEHHO B
efinHMLUax KoHUeHTpauun aHanuTa. s npoBepkn NpaBubHOCTW MokasaHuii npuéopa pekoMeHayeTca CTPouTb rpaduk
MHCTPYMEHTaNbHOM YyBCTBUTENBHOCTU OTHOCUTENIbHO KOHLEHTpaLUM aHanmTa.

8 lNpoBepeHue aHanusa no metoguke B

JTa MeToAMKa NpuUrogHa Ans onpefesieHus coaepxaHuii kobanbTa, Meau, Xenesa u mapraHua B gua-
nasoHax [(0.01—0.25) % (macc.)) n B gnanasoHe [(0.005—0.025) % (macc.)] 4na cogepxaHuin LuHka.

8.1 lMpurotoBsieHne aHaIM3NPyemMoro pacTeopa

8.1.1 Ecnu aHanu3upyemsblii pacTBop 6bln1 NpUroToBseH no metoauke A (7.1), To oT6MpatoT NUNETKON
anuKBOTHYLO YacTb 100.0 cm3 pacTBopa B MEPHYHO K06y C OHOW MeTKol BMeCTUMOCTbIo 250 cm3 1 foBoaAT
[0 MOTKM a30THOl KucnoToii (4.3). lanee NpoAo/XatoT BbINO/THEHNE METOAUKM no 8.1.2.

8.1.2 HaBecky nabopatopHoii npo6bl (6.2) B npegenax (1.9—2.1) r, B3ATyt0 ¢ TouHocTbio 0.005 r. no-
MeLLarT B cTakaH BMecTMMocTbio 400 cm3 1 pacteopstoT B 20 cm3 a30THO kucnoThl (4.2). flanee noctynaoT,
Kak onucaHo B 7.1.

8.2 XonocToi onbIT

Hynesoi pacTeBop B cepum rpaflyupoBOYHbIX PAcTBOPOB B (8.3) CnyXunT B KayecTBe pacTBOpa Xo/10CToro
onbiTa (7.2).

8.3 lpurotossieHne cepun rpagynpoBoYHbLIX pacTBopos B

8.3.1 OTa cepusi pacTBOpPOB COOTBETCTBYET cogepxaHuio (0; 2.5. 5,0; 10,0; 15,0; 20.0; 25.0) mr/gm3 Co.
Cu. Fe. Mn u (0; 0,25; 0.5; 1,0; 1,5; 2.0; 2.5) mr/am3Zn (tTabnuua 5). Bce pacTBOpbl NpUroToBaeHbl Ha hoHe
HWKens, cogepxaHue kotoporo 10 r/am3.

Ta6nuya 5— Cepusi rpaslyMpoBOYHbLIX PacTBOpoB B

No O6bEM CMELLIAHHOTO aHANTa. CM3, KoHueHTpaLya aHanita, Mriav3

CTaHAAPTHLIA pacTeop 8 <4.4.3) Co. On. Fe. Mn Zn

1 0 0 ;

2 5.0 2.5 0.25
3 10.0 5.0 0.5
h 20.0 10.0 1.0
5 30.0 15.0 15
6 40.0 20.0 2.0
7 50.0 25.0 2.5
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8.3.2 CeMb HaBecok no 2.00 r. B3BELWEHHbIX € TOYHOCTb A0 0.01 r. HMUKeNsa meTannmyeckoro (4.1) no-
MeLalT B cTakaHbl BMECTUMOCTbLI0 400 cM3 1 pacTBOPSAIOT Kak yka3aHo B 8.1.2.

8.3.3 B cemMb MepHbIX kon6 BMecTumocTbio 200 cM3, B KaXAyl0 M3 KOTOPbIX NpefBapuTenbHO nome-
LeHbl pacTeopbl Hukens (7.3.2), 4o6aBnsAwT U3 GIOPeTKN COOTBETCTBYIOLWME 06bEMbI CTAHAAPTHOrO pacTBo-
pa B (4.4.3). npuBefeHHble B Tabnmue 5. Pa3baBnsaoT L0 METKM BOAON U NepeMeLlnBaoT.

8.3.4 HyneBoil pacTBOp B cepuu, B KOTOpbI/ He f06aBeH CTaHAapTHbIN pacTBop B. Takke cnyxuTt pac-
TBOPOM XO/10CTOrO onbiTa (8.2).

MpumeyaHne — [inA yaob6cTBa OCHOBHOWM pacTBOp C cogepXaHuem HuTpaTta Hukens 80 r/AmM3 MOXHO npuro-
TOBUTb Criegyvowmm 06pa30M. HaBeCKy 20 r HAKeNA MeTanIMyeckKoro (4.1) nomMewiarT B CTakaH BMEeCTUMOCTbH 800 cm3,
[06aBNAT AOCTATOYHOE KO/IMYECTBO BOAbI, YTOObI MOKPbITb HABECKY W pPacTBOPST ee. f06aBnAs HebonbWUMK nop-
umssmMy 120 cmM3 a30THOW KncnoTsl (4.2). ¢ nocneaylownm uabTpOBaHMEM Yepes CTEKN0BaTy, NPOMbITYH a30THOI Kuc-
NoTOW (4.2). WAn Yepes LEeN03HbIA (hUNLTP B MEPHYH KOOy C O4HO METKON BMeCTUMOCTbi0 250 cM3. A/IMKBOTHYIO
nopuuto (25.0 cm3) NnonyyeHHOro pacTBopa BbiNnapMBatloT U NPOAO/IXKAIOT Aanee, Kak ykazaHo B 8.1.2 n 8.3.3.

8.4 T[papyvpoBka u onpegeneHue
8.4.1 CnekTpomMeTpuyeckme nsmepeHusa

8.4.1.1 Tpu N3MEPEHMUSIX UCTIOSb3YIOT CNeKTPasbHbIE NMHWK, NPUBEAEHHbIE B Tabnuue 6.

Tab6nunya 6— CnekTpanbHble NMMHUK. MeToguka B
anemeHT Co Cu Fe Mn Zn

[AnunHa BOMHbI, HM 241.2 327.4 252.3 403.1 213.9

8.4.1.2 Tpofo/KatT BbINOSIHEHNE MeTOANKM Kak onnucaHo B 7.4.1.3 1 7.4.1.4.

8.4.1.3 [lanee npogosmKalT BbINOMHATL onepauuun no 7.4.1.5—7.4.1.10, ncnonb3ysa cepuo rpagyvnpo-
BOYHbIX pacTBopoB B (8.3) BMeCTo cepumn rpafynpoBOYHbIX pacTBopos A (7.3).

8.4.2 MocTpoeHue rpagyMpoBOYHbIX FpaduKkos

[MocTpoeHue rpafympoBoYHbIX rpatnKosB NPOBOAAT B COOTBETCTBUN C 7.4.2.

9 O6paboTka pe3ynbLTaToB

9.1 MeTtoguka A
9.1.1 OnpefensAT KOHLEHTpaUMIo aHannTa B aHanns3npyemom pacTBope U3 COOTBETCTBYIOLUX rpafyun-

POBOYHbIX rpadmkoB (7.4.2) Mo Noka3aHMsAM CNEeKTPOMETpa A/18 KaXA0ro U3 Tpex U3MepeHuit.
9.1.2 CogepxaHue aHanuta BblpaxatT B % (mMacc.) no hopmyne
@ V)m «r4. 1)
rae o — KOHLUeHTpauus aHanuta. B Mr/gm3. HailieHHas B aHa/IM3upyemMoM pacTBope:
V — 06bem aHanM3npyemoro pacteopa, cm3;
T — macca HaBecku, T.
MpumeyaHne — CpefHee 3HaUYeHWe pe3y/ibTATOB U3 TPEX NOKa3aHWiA, paccumTaHHoe no 9.1.2 npuHMMaloT 3a
efIMHNYHBI pe3ynbTar. Mo nonyyaembiM TPEM pesysnbTaTaM MOXHO CYAUTb O NMPELU3NOHHOCTA aTOMHO-a6CopP6LNOHHBIX
N3MepeHuii.

9.2 MeToauka B

9.2.1 OnpefensoT KOHLEHTPALMIO aHanTa B aHan3npyemom pacTBope Mo COOTBETCTBYIOLWUM rpagy-
MPOBOYHBLIM KPMBbIM (8.4.2) 1 MOKa3aHVAM CMeKTpoMeTpa ANA KaXkKA0ro 13 Tpex 3MepeHuii.
9.2.2 [ins onepauun B 8.1.1, cogepxaHne aHanuTa BbipaxatT B % (Macc.) no popmyne

(9 V)im 25 10 4. @
rae 2.5 — nonpasBoYHbI KO3hhULMEHT, YyUUTbIBAOLW M pa3basneHue.
9.2.3 Tlpu 06paboTke pe3ynbLTaToB, NOyYeHHbIX B 8.1.2 ncnonb3yot dopmyny (1).
9.3 Tpeymn3noHHOCTb

B HacTosieM cTaHhapTe NpuBeLEHbI pe3ysbTaTthbl, NOMyYeHHbIE MO NPOrpaMMe Mexn1abopaTopHoro nc-
NbiTaHus. BKItoYaloLleli 18 naGopatopuii U3 4eBaTU CTpaH. Bbinu NnpoaHanuaMpoBaHbl 12 06pasLoB, 0XBaTbl-

6
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eawuive 061acTb NpUMeHeHust MeToga. V3 Hux feBATb 06pasLoB Gblav NPUrOTOB/IEHBI CNELNaibHO METOLOM
NANaBneHust U NOocNefyiolero rpaHyIMpoBaHns, OAUH - MeTOAO0M XMMWUYECKOro ocaxieHus u ABa obpasua
npeAcTaBnsin coboii NPOMBbILIEHHbIE NPOAYKTHI.

CTaTUCTMUYECKUii OTYET O MeXnabopaTopHbIX UCMbITAHUSX NpPeAcTaBfieH B npunoxexnun B. Cnepyet
OTMEeTUTb, UYTO JaHHble O BOCMPOW3BOAMMOCTY BK/KOUAIOT OLIMGKM, 06YC/IOBMEHHbIE HEOAHOPOAHOCTLIO 06-
pasuoB NS UCMbITAHWA, a Takke BCMEACTBUE YYacTUsi B 3KCMEPUMEHTE pasHbIX aHa/IMTUKOB, MPMGOPOB U
naéopatopuii, NO3TOMY NpeACTaB/IEHHbIE AaHHbIE GbIIN MOMYYEHbl B YC/IOBUSX HAMGO/bLUE U3MEHUNBOCTU.

[ONs nonyyeHVst onTUMasibHO NOBTOPSIEMOCTM U BOCNPOU3BOAUMOCTM, aTOMHO-a6COP6LMOHHBIV cnek-
TPOMETP JOJIKEH COOTBETCTBOBATb 3KCM/TyaTaLMOHHbIM XapakTepucThkam, ykasaHHbIM B NPUIOXeHun A.

10 Mewatwuwme BANAHUA U MepPbl NPELOCTOPOXHOCTHU

10.1 Mpu onpegeneHumn cepebpa HeEOH6XOAMMO CO6IOAATL MEPbI MPEeAOCTOPOXHOCTH, YTOOLI n3bexartb
3arpssHeHus obpasua u rpafynpoBOYHbIX PACTBOPOB X/10PUA-NOHOM.

10.2 SnemeHTbl, 06bIYHO MPUCYTCTBYIOLMNE B HUKENE, HEe 0Ka3blBalT MeLLatoLero BAMSHNUA Ha pesy/b-
TaTbl aTOMHO-a6COpPOLMOHHOI0 aHanmsa.

10.3 TMonHbIi AManasoH cofepxaHuii onpefensemMbiX 3/1IeMEHTOB MOKPbIBAETCA ABYMSA CEPUSMU rpajy-
MPOBOYHbIX pacTBopoB. OfHY Ceputo pacTBOpPOB rOTOBAT HA POHe MaTpuubl HUKens (25 r/am3Ni) Ansa yposHeii
KOHUeHTpauuin aHanutoB go 0,01 % (macc.), ansa Zn go 0.005 % (macc.) n BTOpasi cepusi pactBOpoOB, Npu-
roTOB/IEHHbIX HA MaTpuue Hukensa (10 r/am3 Ni) Ans ypoBHeN KOHUeHTpauuii aHanToB B AnanasoHe [(oT 0.01
0o 0.25) % (macc.)] n ansa Zn [(oT 0,005 go 0.025) % (macc.)].

10.4 B03MOXHOe BAvsHWe hoHa abcopbuumm ycTpaHaeTcs NpMMEHeHneM MaTpuu, 61M3knx No coctasy
K aHanMsnpyemomy obpasLy, NpUroToB/IEHHbLIX U3 BbICOKOUMNCTOrO HUKENS.

10.5 YuctoTa MeTanIMyeckoro HuMKeNs MoxeT ObiTb MpoBepeHa M3MepeHuem crneuuduyeckoin n He
cneunduyeckoin abcopbumm pacteopa MaTpuLbl.

11 Ocobbie cnyyaun

111 Bbicokoe cofepxaHue mMeau n kobanbta

[na o6pa3uos HUkens, cogepxawimnx 6onee 0,25 % (macc.), Ho MeHee 2 % (Macc.) KobanbTa Unn mMeau,
JonyckatTcs Apyrue pasdaBneHuss aHaM3npyemMoro pacteopa as3oTHoi kucnoToli (4.3). MNpu 3Tom cogepxa-
HUe HUKena B rpagynpoBOYHbIX N aHATU3NPYEMbIX pacTBopax A0/DKHO 6bITb OAVNHaKOBbIM.

11.2 HeogHopogHoOCTb 06pasyua

Ecnu B nabopatopHom o6pasiie npegnonaraetcs HekoTopas HeO4HOPOAHOCTb WAW MPUCYTCTBYIOT OT-
HOCUTENbHO 6OMbLINE YaCTULbl HUKENS, TO 415 NPUrOTOB/IEHNS KOHEYHOTO aHaIM3npyeMoro pacTeopa xena-
TeNbHO 6paTb yBE/IMYEHHYIO Maccy HaBecku. B 3aToMm cilydyae pekoMeHAoBaHHas mMacca HaBecku npobbl 25 1
nocne pacTBOpPeHUsi NepeBOANTCH B KOHEUHbIVi 06bem 1000 cm3. KonimuecTBO a30THOM KUCIOTbl AO/MKHO ObiTh
yBE/IMYEHO NMPOMNOPLMOHANbHO YBEUYEHNIO HaBeCKN. MOXHO MCNOb30BaTh HABECKU NPobbl faxe ¢ 6onbLuei
Maccoil ANna NpUroToBeHns 601ee KOHLEHTPUPOBAHHbIX aHa/IM3npyeMbiX pacTBOPOB Hukens. OgHako, nony-
YeHHbI KOHLEHTPVMPOBaHHbI pacTBOP 3aTeM JO/MKEH GbiTb pa3basnieH Tak. YT0Obl NOMYyYUTb KOHLEHTpaLIo
HVKonsa B pacteope 25 r/am3 AN coOOTBETCTBUS UX FPafyMpoBOYHbIM pacTBOpaM.

12 OTyeT 06 UCNbITAHUAX

OT4eT 06 MUCNbITaHMAX AO/DKEH BKAOYATh C/eAYy LY MHOopMaLuio:

a) CCbI/IKYy Ha HacTOSLWMIA cTaHaapT;

b) pesynbTaTbl aHa/IM3a;

C) KO/IMYECTBO HE3aBUCUMbIX MOBTOPHbIX ONpPeaeneHWiA;

d) no6ble HeobblYHblE 0COBEHHOCTU, OTMEYEHHbIE B X04e aHanu3a;

e) nbas onepauus, He BKIIOYEHHAsA B HACTOALWMIA CTaHAApT WM paccMaTpuBaemas kak Heobssa-
TeNbHas.



FOCT P NCO 6351—2015

MpunoxeHne A
(o6sa3aTenbHoe)

MpoBepka MHCTPYMeHTalbHbIX NapamMmeTpoB

BsepeHne

SKCNnyaTauMoHHbIE XapakTepuUcTUkM aTOMHO-a6COPBLMOHHbLIX CMEKTPOMETPOB, MPOU3BOAUMBIX OLHUM U TeM Xe
VAN Pas3HbIMU U3rOTOBUTENIAMU MOTYT OT/IMYATHLCS MO CBOUM UHCTPYMEHTA/IbHLIM NapameTpam. No3aToMy BaXHO y6eauThb-
CS1. UTO KOHKPETHbIN NPMGOP COOTBETCTBYET ONpeseNeHHbIM TPeGOoBaHUAM, YCTAHOBIEHHbIM A/151 pabounx XapakTepucTuk
npnéopa 40 ero NPUMEHeHUs B Ka4eCTBE CPeACTBA U3MEPEHUS B METOAMKAX HACTOSLLEro MeXAYHapOAHOro cTaHaapTa.

A.1 MepBoHavanbHas HacTpoiika npuéopa

A.1.1 HacTpauBaloT aTOMHO-a6COP6LNOHHBIN CriekTpoMeTp A8 paboTbl C BO3AYLIHO-aLeTUNEHOBLIM NaaMeHeMm,
1cnonb3ysi OA4HOLLENBBYH ropesniky (06bI4HO, NPUMEPHO, pasmepom 10 cM) ANSi NaMUHAPHOTO MOTOKA rasoBoil CMecK Ye-
pe3 rosIoBKy ropesnku B COOTBETCTBUN C MHCTPYKLMEN N3rotoButens.

A.1.2 B Ka4yecTBe UCTOYHMKA N3NTYYEHUS UCNOMb3YIOT OLHO3/IEMEHTHBIE NaMMbl C NOJbIM KATOAOM, OJHO3/IEMEHT-
Hble 6e33/1eKTPOAHbIe paspaAHbIE NaMnbl N Apyrne NOAXOAsLNe OAHO3IEMEHTHbIE NaMMbl AN KaXA0ro onpeaensieMo-
o afieMeHTa. Pa6oTy C UCTOUYHWUKOM U3/yYEHUS NPOBOASAT B COOTBETCTBUU C PEKOMEHAALMAMI NPOU3BOAUTENS NpubBopa.

MpumeyaHune — Vcnonb3oBaTb MHOTO3/IEMEHTHbIE NaMbl, KaK NpaBuio, He peKoMeHAyeTCcs, HECMOTPS Ha
TO. YTO HEKOTOpPbIe NaMnbl C KaTo40M N3 6VIHaprIX cnnasoB gawT 6onee ctabunbHoe n3ny4yeHune, 4eMm o4HO3/1IEMEHTHbIE
namnbl.

A.1.3 Bko4aloT ropesiky u pacnbifisaioT BOAY A0 AOCTUXEHUA TemnepaTypHoOro pasHosecus. B metoguke Hactos-
Liero ctaHgapTa B ka4ecTBe atomum3aTopa UCnonb3yoT nnams, 06ejHeHHOe roplYUM.

A.1.4 PacnblnaoT rpagyvipoBOYHbI pacTBOP CO CPeAHVM COAEepXaHneM onpeAensemMoro afemMeHTa B gnanasoHe
MCMNONb3yeMOll cepun rpagyupoBOYHbIX PacTBOPOB, A06MBasCbL HACTPOWKO nNapaMeTpoB ONTMMaslbHOTO 3HayYeHust ab-
copbuumn. YcTaHaBIMBaOT A/1MHbI BOMH, WWPKWHY Ly UK Noaocy NponyckaHua no pekoMeHauusm 3aBoja-usrotoente-
NA gNa Kaxgoro onpegensemoro anemeHTa. Npy Heo6XoANMMOCTH UCMOMb3YIOT pacluMpeHmne LWKasbl.

A.1.5 TMpombIBalOT CUCTEMY FOPesnkn pachnblieHneM a3oTHOM KNCNoTbl pa3baBneHHOR 1 ¢ 19 (4.3). npMBOAAT Noka-
3aHuA npubopa K Hy/lo 1M NPOLO/IHKAKT NPOBEPKY NHCTPYMEHTAa/IbHbIX MapaMeTpoB Kak ykasaHo B A.2.2—A.2.4.

MpumeuaHune — CneayeT usberatb pacnblieHUs1 PpacTBOPOB C BbICOKOW KOHLUEHTpauueii coneii B TeueHue
L/INTENbHOTO Nepruoga BpeMeHn 6e3 NpoMbiBaHus. B NPOTUBHOM C/lydae BO3MOXHO 3aCOPeHUe ropesiku.

A.2 TlpoBepKa MHCTPYMEHTa/IbHbIX NapamMeTpoB

A.2.1 PacTBOpbl 418 NPOBEPKN MHCTPYMEHTa/bHbIX NapameTpoBs

pagyvpoBOYHbIi rpaduk CTPOMTCA C UCMNOMb30BAHMEM CEMU [PajyvpOBOYHbLIX PACTBOPOB, BK/KYas HyneBoWi
pactBop. [l NpPOBEepKM WHCTPYMEHTasIbHOW XapakTepuCTUKU BbiGMpaloT fBe napbl rpafyvpoBOYHbIX PacTBOPOB, MO-
KPbIBAIOLMX HUXKHIOI U BEPXHIOK YacTu rpajympoBOYHOro rpadmka Takum o6pas3om, 4To6bl MHTepBan Mexay ABYMs
rpajyMpoBOYHbIMU PacTBOPaMU C HaMGOMbLUIE KOHLEeHTpaLeil paBHANCA UHTepBany Mexay pPacTBOPOM CPaBHEHUS W
rpagynpoBOYHbIM PAcTBOPOM C CaMOil HU3KOI KOHLeHTpauuel, T.e. ICNONb3yT pacTBopbl 1. 3. 6 N 7. NnpuBefeHHbIe B
Tabnuue 2 unu 5.

A.2.2 CuyuTbiBaHMe nokasaHwuii npubopa

A.2.2.1 PacnbinsoT gBa rpagynpoBOYHbIX pacTBopa C Haumbonbluel KOHUeHTpauuei onpegenseMoro aneMeHTa,
perncTpupyoT nokasaHus npubéopa n paccumTbiBalOT Pa3HOCTb MeXAy NOSyYEeHHbIMU 3HAYEHUSAMM.

A.2.2.2 [lenaT pasHOCTb B MOKa3aHUSAX ABYX PafyvpoBOYHbIX pacTBOPOB Ha 20. YAo6ountaemMocTb nokasaHuii
npuéopa ANs ABYX rpajyMpoBOYHbIX PACTBOPOB SIBNSETCA NPUEMIEMOIA, eCnu NonyyeHHbIl pe3ynbTar okasbiBaeTcs He
MeHee HavVMeHbLUero nHTepeana, KoTopblii MOXET 6biTb NPOYMTAH UIN OLEHEH MPU CHATUW nokasaHwi npuéopa.

A.2.3 JINHEHOCTb aHaNNTUYEeCKOro curHana npubopa

A.2.3.1 locnepoBaTteNbHO pacnbliAT Hy/1eBOV PacTBOP 1 rpagynpoOBOYHbINA C HU3KOW KOHLeHTpaLuueli onpegens-
emoro anemeHTa (A.2.1). PerucTpupyloT nokasaHus u pacCunTbiBalOT PasHOCTb.

A.2.3.2 [lensiT pa3HOCTb B NOKa3aHWAX ABYX rpajyupoBOYHbIX PACTBOPOB C BbICOKOW KOHLEHTpauuel onpegense-
MOTO 3/IeMEeHTa, MOJTyYEHHYI0 Kak BA.2.2.1, Ha pa3HOCTb MeXAy NokasaHUAMMN A1 HY/1eBOro pacTsopa 1 rpajynpoBoYHO-
ro pacTBopa C HU3KOI KOHLEeHTpaumei.

A.2.3.3 JInHeliHOCTb aHaNINTUYECKOTO CUTHana sBAseTcsa NpueMnemMoil, ecnm nosyyYeHHoe oTHoweHne 6yaeT paBHO
0.70 nnu 6onee.

A.2.3.4 Ecnn oTHoweHune 6yaeT meHee 0.70. cnegyeT NpoAO/KMTb HACTPOiiKy npubopa, 4To6bl MONYYUTb Npu-
emsieMble pesynbTaTbl. B npoTMBHOM crnyvae 061acTb NPUMEHEHUA METOAMKM OyAeT yMeHblueHa 3a CYeT COKpalleHus
KOHLLeHTPpaLMOHHOro AnanasoHa B BEpPXHel YacTu rpafyvpoBOYHOro rpaduka.
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A.2.4 KpaTkoBpeMeHHas cTabunbHOCTb

A.2.4.1 PacnbinsoT a3oTHYI KucnoTy (4.3) n ycTaHaBnMBaloT nokasaHua npuéopa Ha Hosb.

A.2.4.2 PacnbinaoT Hanbonee KOHLEHTPUPOBAHHbI rPagynpoBOYHbI/i PacTBOP U PErMCTPUPYIOT NoKas3aHue.
A.2.4.3 PacnblnaiT a3oTHY Kucnoty (4.3).

NMpumeuyaHune — MokasaHne Npubopa fO/KHO BO3BPATUTLCS K HY/IEBOMY 3HAUEHWIO.

A.2.4.4 TI0BTOPSAIOT U3MEPEHME TPajyMpPOBOYHOrO pacTBopa C HanGosbLueil KOHLeHTPpauue WwecTb pas. NpombIBas
cUCTeMy a30THON kucnoToit (4.3) Mexay pacnblleHNs MU TPajynpoBOYHOrO pacTBopa, Npu 3TOM, He W3MEHSIS HUKakue
Apyrue napameTpbl npu6opa.

A.2.4.5 Pas6poc nokasaHuii VA npu namepeHusix BennuuHbl abcopbuum Hanbonee KOHLEHTPUPOBAHHOIO rpajyu-
POBOYHOrO pacTBOpa, BblpaXEHHbIV B MPOLEHTax, paccunTbiBaloT no hopmyne

VA ={(AN1-A ,)- 0.40/Acp] - 100. (A.1)

roe /icp — cpefHee 3HaueHue nokasaHuii npu6opa Ans rpagyvMpoBOYHONO pacTBopa C Haubosiee BbICOKOW KOHLEHTpa-
Lueil, paccunTaHHOE U3 LWECTY NOKa3aHUiA;

Ah — camoe BbliCOKOE 3HayeHue a6cop6u,|/|m 13 WeCTV NoKasaHuii;
A, — camoe HU3KOB 3Ha4yeHue a6cop6uMV| 13 WeCTW nokasaHwuii.

MpumeuvaHune — (Aft- A,) -0.40 — oueHKa CTaHAAPTHOIO OTKIOHEHNS.

A.2.4.6 MNpnbop cooTBeTCTByeT TPebOBaHNAM K MWHMMaNbHOW CTabWIbHOCTK, ecnu 3HavyeHne VA bygeT meHee
1.5%.

NMpuMeyaHne — ITO UCMbITAHNE MOXHO AONONHUTENILHO NPUMEHNUTL K APYTUM TOYKaM Ha rpaflyMpoBOYHOM
rpachvke. OHO Takke MOXeT GblTb MCNOMb30BAHO A1 OLLEHKN MUHUMAsIbHOW CTabUNbHOCTU HY/IEBOTO 3HAYEHWS Nokasa-
HWiA npu6opa.
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MpunoxeHne B
(cnpaBoyHoe)

CTaTucTuyeckuii oT4eT o Me)Kna60paTopr|x ncnblTaHNAX

BeegeHne

B HacTosWwuiA cTaHfapT BKAOYEHbI pe3ybTaTbl, MONyYeHHbIE N0 MporpaMMe mMexaabopaTtopHbIX NCAbITaHWA, Npo-
BeJleHHbIX B 18 nabopaTopusx AeBATU cTpaH. [iBeHajuaTe 06pasLoB HUKeNs MeTanm4yeckoro 6b111 NpoaHanm3npoBaHbl
BO BCell 061acTV NPUMEHEHUS METOAMKN HacTosLero ctaHaapTa. M3 Hux 10 661y cneymanbHO NPUroTOB/EHBI B KAYeCcTBe
maTepuanos Ans uccaefoBaHunii, cogepxalynx NosHblA Habop cogepxaHuii npuMeceii, pernaMeHTUpPOBaHHbIX cTaHaap-
TOM. TaK Kak He MpoM3BOAWNIUCH NMPOMBILLIEHHBIM CNOCO60OM. Mporpamma ucnbiTaHuii 6bina NpeAHasHayYeHa Ana onpege-
NIeHNA BHYTPU- 1 MexnabopaTopHO/ BOCMPOU3BOANMOCTM N0 MeTodaM, NpuHATbIM B MCO 5725,

B.1 HopMmaTuBHbIE CCbINKN

MNCO 3534 Cratuctuka. Cnosapb 1 CUMBOSIbI
NCO 5725 To4yHOCTb (NPaBuIbHOCTb 1 NPELU3MOHHOCTb) METOAOB W pPe3ynbTaToB U3MEPEHUA.

B.2 Onpepenexns

B aTtom npunoxeHnun onpegeneHuns, npuHatele B MCO 3534 nmeloT cnepgyowime nsMeHeHns. TepMUH «noBTops-
eMoCTb» [Jo/DKEH OblTb 3aMeHEeH Ha «BHyTpunaboparopHas npeuu3noHHOCTb», BCNeACTBUMN TOro 06CTOATENbCTBA, YTO
UCMbITAHWS NPOBOAUANCH HE B YC/IOBUAX NOBTOPAEMOCTU. MEHSAINCL cneymanucTbl n'mnn npubopbl B npegenax kaxaom
nabopartopuu. MoHATME «BHYTpMnabopaTopHas NpPeun3noHHOCTb» yunTbiBaeT MOrPELHOCTU, BO3HMKalLMe npyu npose-
AEHUN UCNbITaHW B YCNOBUAX NOBTOPAEMOCTH, & TakkXe B/USHUA Ha pe3ynbTaTbl UCNbITaHW (akTOpPoB, BO3HUKAIOLLMX
BC/MIeICTBUE 3aMeHbl onepatopa uav npubéopa, U3MeHeHUs BpeMeHV NpoBefeHNA UCTbITaHUA, peakTMBOB U T. 4.

B.3 MnaH nporpamMmmbl UCNbITAHWI

B.3.1 lMporpamma ucnbiTaHuii 6bia padpaboTaHa Tak. UTOObl yYecTb Npu NPOBeAEHUN UCMbITAHUIA B O4HOW nabo-
paTopuu OTK/IOHEHUS, BbI3BaHHbIE CMEHOI onepaTopa, W/unm aToMHo-a6Ccop6LMOHHOrO CNEKTPOMETPA, B TO BPEMS Kak Uc-
NbITyeMblii pACTBOP OCTaBa/ICA O4HVUM U TEM Xe. Bbliv NpoaHanM3MpoBaHbl Mo ABE HABECKW OT KaXAoro o6pasua oAHUM
1 TEM X€e aHaNNTUKOM Ha ABYX pasHbIX Npuéopax uav AByMS aHanuTukamu Ha OfHOM W TOM Xe npudope.

B.3.2 O6pasubl 4718 UCNbITaHWi BbIGUPanuch TakuMm 06pa3oM, UTO6bl MOXHO Gbl/I0 ONPeAEenUTb HUXHIOW rpaHuLy
KOHLEHTPaLMOHHOM o6nactu, onpesensiemMoi JaHHbIM METOAO0M.

B.4 O6pasubl 4Na ucnblTaHnii

B.4.1 [leBATb 06pasyoB AN UCMbITaHUI GbINU CeunanbHO NPUTOTOBMEHbI NIaBNEeHUEM BbICOKOYMCTOrO HUKENs
C fob6aBneHVeM MUKPOKO/IMYECTB 3/IEMEHTOB U NocnefyolnM rpaHyimpoBaHvemM naaea npu pacnblieHun ero B BOAY.
Ycnosusa 6binn BbiGpaHbl Takue, 4To6bl NONYYUTb YacTWLbl MaTepuana, Nofo6HbIe TOHKOW CTpyXke, nosiydyaemoli B pe-
3ynbTate CBepieHns nnn hpesepoBaHusa meTanna.

B.4.2 ®pakuynu c pasnnyHbIMU pasmepaMmn 4acTul, B KaXA0M U3 4eBATU 06pasL,oB 6blIn NPOBEPEHbI HA 0JHOPOA-
HOCTb. K coxaneHuto, B WeCTU n3 Hux (cepun P) mMeab Gbina pacnpegeneHa HepaBHOMepHO. ®pakuusi, nonyyeHHas B
pesynbTaTe npocenBaHns o6pasLoB Ha cuTax Taiinepa B npegenax pasmepos yactuy MMHyc 28 natc 65 (MuHyc 0,6 Mm
nntoc 0,21 mm), 6blna oTo6paHa B kayecTBe OJHOPOAHON OT KaxAoro obpasua Ana nocneayLwWwmnx ucnbiTaHnin. dpakuyus,
nosiyyeHHas npocenBaHnem matepuana Ha curax Tainepa, B npegenax MuHyc 14 nntwoc 48 (MuHyc 1.2 mm natoc 0.3 Mm)
6blna B3ATa OT APYrNX Tpex cneLunanbHO NPUroTOB/IEHHbIX 06pas3LoB (cepun J). oxBaTblBaOLLNX 061aCTN B BEPXHE YacTu
AvanasoHa KOHUeHTpauuii.

B.4.3 OauH obpasel, 6611 NPUroTOB/IEH CNOCOGOM XMMWYECKOrO OCaXAEHUs ANA onpefeneHns caMblX BbICOKMX
YypOBHeli cofepxaHus kobanbta u Megu.

B.4.4 OctanbHble gBa obpasua 418 UCMbITaHWA NpeAcTaBAsann co60i NPOMbILLIEHHbI NOPOLIOK HUKENa 1 dpe-
3€pHOI CTPYXKW, NONYHYEHHOW U3 NMTOI 3aroTOBKW HUKeNsA. MPOMbILLNEHHbIV BbICOKOUYNCTbIA NOPOLLOK HUKeNs Gbin npeao-
CTaB/leH KaxAoi nabopartopuu 45 NPUroTOBNEHUS CTaHAAPTHbIX PacTBOPOB.

B.5 CTaTuctmyeckne Metofbl

B.5.1 KomnbloTepHas nporpamma

[lns ctaTMcTMyeckoro aHanusa faHHbix 6bls1a NCNOMb30BaHa KOMMbIOTEPHAasA nNporpamma, corfacyouwascs ¢ Tpe6o-
BaHuAMu MICO 5725. Mporpamma No3Bosisna BbIYMCAATb CPpeAHeEe 3HaYeHe pesynbTaTa, BHYTPU- 1 MexnabopaTopHble
cTaHAapTHble OTK/IOHEHUS M COOTBETCTBYOLLME Npejesibl BOCNPOM3BOAUMOCTU. PasfinyHble cTaTUCTUYECKME UCTbITaHUA
6bI/IN BbINOSTHEHBI A8 UCK/TIOYEHUSI aHOMasIbHbIX pe3y/nbTaToB aHannsa (BblI6POCOB), KOTOpble ObIAN UCKIIOYEHBI U3 pe-
3yNbTATOB A1 pacyeTa MeTPOJIOrMYECKUX XapaKkTepucTuk.

B.5.2 Ctatuctuyeckme ncnbiTaHUA ANA UCKIKOYEHNA BbIGPOCOB

[ns 06paboTkn AaHHbIX, NONYYEHHbIX HE3aBUCUMMO C YPOBHEM [OBEPUTENbHON BEPOSATHOCTH 95 %, 6blAK NCNONb-
30BaHbl Kputepun KoxpaHa u AukcoHa B cooTseTcTBum ¢ NCO 5725. MpuHuun kputepmus KoxpaHa cOCTOUT B TOM, YTO
COBOKYMHOCTb pe3y/nbTaTtoB npejcTasnseT coboii BbIGPOC, ecnn OTHOWEHNe BbIGOPOUHON ANCNepcnmn pesynbTaTtos OAHOro
aHanuTka unu BHyTpunabopaTopHO AMcnepcrun No OTHOLIEHMIO K CYMMe ApYrux AUCnepcuili npesbiwaeT TabnanyHoe
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3HaueHue kpuTepusa KoxpaHa. Mo kputepuio [luKCoHa ONpeaensiioT, HaXo4UTCA N1 cpefHee 3HauYeHne pesynbTaToB aHanu-
TuKa nny nabopaTopun CAULKOM Janeko OT CPeAHNX 3HauyeHuii pesynbTatoB Apyrux naéopatopuii.

8.5.3 Pacuet gucnepcuii 1 npeaenos BOCNPOM3BOANMOCTH

Mapbl pe3ynbTaToB Kaxoro n3 AByx aHanuTUKOB (MK NOMyYeHHbIX Ha ABYyX npubopax) u3 kaxgoi nabopartopuu,
3aBepluanLLx nporpammy UcnbiTaHuii, 6bi1M 06paboTaHbl B cooTBeTCTBUMU ¢ MCO 5725 1 B pe3ynbTaTe NonyYeHbl 3Ha-
YeHnsa BHYTpunabopaTtopHoii n MexnabopaTtopHoii aucnepcuun. Bbiay paccumTaHbl COOTBETCTBYIOLLNE NPeAesbl BHYTPYU- 1
mMexnabopaTopHoOil Bocnpon3BogMmocTu. Takum o6pasom, noslydeHa cnegytolias nHchopmaums:

S2w — BHyTpunabopaTopHas gucnepcus:

s2b — mexnabopaTtopHasa gucnepcus:

Rw— npefien BHyTp1na6opaTopHoii BOCNPOU3BOANMOCTY (YUMTbIBAOWNI U3MEHEHME aHaNUTMKa unu npuéopa);

Rw=2.83-"sf:
R — npegen mMexnabopaTopHOW BOCNPOU3BOAMMOCTH:
/?=2.83

B.6 Pe3ynbTaTbl CTATUCTUYECKOIO aHanmnsa

B.6.1 PesynbTaTbl CTATMCTUYECKON 06paboTKM AaHHbIX ANA KaXAOro 3femMeHTa, MokpbiBawuwmne obnactb npu-
MEHEHUS HACTOSILLLEr0 MEXAYHApPOAHOro cTaHaapTa, npuBefeHsl B Tabnuue A.l ans meToguku A i B Tabnuue A.2 ana
MeToankn B.

B.6.2 Tpwn oueHke 3TUX pe3ynbTaTtoB credyeT UMeTb B BUAY, 4TO 06pasubl ANA UCMbITAHWUI GbIAN NPUTOTOB/EHbI
B [abopatopuut 1 MOryT 6biTb HE TaKUMWU OAHOPOAHBIMU, KaK MPUTOTOB/IEHHbIE MPOMbIWIEHHBIM cnocobom. Kpome Toro,
cnoco6 rpagynpoBkn 6bin MOANMULMPOBAH Kak pe3ynbTaT MporpaMMbl UCNbITAHUIA Tak. YTO AN1A KaXAO0i cepun nsmepe-
HWIA 6blNa UCNoNb30BaHa OTAeNbHAA rpagyupoBoYHas Kpmeas. Mpegnonaranock, 4To 3TO yAy4ylUT COOTBETCTBUE MEXAY
OTAENbHbIMU pe3ysibTatamu.

B.6.3 Pe3synbTarbl, NO/NyYeHHblE A5 3/1EMEHTOB, HE BXOAALWMUX B 061aCTb NPUMEHEHNA cTaHdapTa, AaHbl AN UH-
dopmanun. Takke HekoTopble NabopaTopumn He BbIMOJHWAN B NOIHOM 06beMe NporpaMMy UCMbiTaHuii Ha Bcex obpasuax,
4YTO NPUBENO K OTPaHWYEHN0 KONMYecTBa AaHHbIX, KOTOPble MOr/N 6bl 6bITb MCMNOBL30BaHbLI MPU CTATUCTUYECKO o6pa-
60Tke pesynbTaTos.

Ta6nuya Al — PesynbraTbl cTAaTUCTUYECKOTO aHann3a. Metoguka A

Howmep KonmuectBo NpuHsTbIX  HaiigeHo.

O6pazey na6oparopuu pesynbTaToB. % itr V1 Vi ftus R6
Cepebpo(Apn)
P45 10 100 4.3 0.12 0.42 0.3 1.2
P44 15 80 7,7 0.17 0.18 0.5 0.7
P46 16 94 9.5 0.41 0.31 1.16 1.5
P41 12 83 19.1 0.30 0.53 0.8 1.7
J63 4 100 23.2 0.37 0.69 1.0 2.2
P43 12 92 28.3 0.59 0.49 1.7 2.2
J61 16 75 97.0 0.89 4.94 25 14.2
BucmyT (Bi)
P451> 9 89 8,6 1.15 0.81 3.2 4.0
P46,) 10 100 9.9 1.20 2.49 34 7.8
P44 10 90 13.3 0.95 2.52 2.7 7.6
P41 10 80 17.1 0.98 1.35 2.8 4.7
P43 10 90 24.5 1.09 1.34 3.1 4.9
J61 n 91 103.7 1,55 1.29 4.4 5.7
Kagmwii (Cd)
P46 1 100 1.9 0,10 0.27 0.3 0.8
J63 4 75 2,5 0,06 0.30 0.2 0.9
J61 15 93 135 0,26 0.85 0.7 25
S65 12 100 22.5 0.23 0.87 0.7 2.5
Ko6anbT (Co)
P46’ > 15 87 3.2 0.16 1.10 0.5 31
P451> n 82 55 0.62 0.39 1.8 21
P43 12 83 10.5 0.26 0.52 0.7 1.6
P44 15 87 15.5 0,26 1.37 0.7 4.0
P41 12 83 18.5 0.38 0.34 11 14
J62 16 81 50.8 0.80 0.71 2.3 3.0
J61 13 100 100.2 1.34 1.64 3.8 6.0
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OkoHuaHue Tabnuubl A. 1

Tab6nunya A.2 — Pe3ynbTarbl CTATUCTMYECKOrO aHanu3a. MeTtogumka B

12

O6pateH

Megab (Cu)2*
S65
J62
061

Xeneso (Fe)
P46
P45
P44
P41
S65

Mapraxeu, (Mn)

P41
P46
P45
P43
J62
J61

CsuHeL(Pb)
P451>
H79
P46
P41

CsuHeun(Pb)
P44
J62
J63
J61

LInHk (Zn)
H79
P44
P41
P46
S65
P43
P45
J62

Howmep
nabopartopum

12
16
15

15
n
14
12
n

13
1
16
1
n
16
12

12
14

14

KonmyecTtBo NpUHATLIX
pesyneTaros, %

100
100
87

80
72
78
83
82

85
82
94
100
91
100
92

92
93
100
79

100
80
91

100
83

100

100

100

HalineHo.
T

7.9
51.7
100.6

241
29.8
31.1
43.7
47.4

3.3
5.4
7.0
10.7
20.0
53.6
102.8

3.9
7.8

20.2

25.2

10.1
11.7
12.8
26.9

0.41
0.32
0.32

0.70
1.16
0.45
0.64
0.91

0.14
0.12
0.16
0.30
0.18
0.45
0.97

0.64
0.12
1.07
1.13

0.84
0.38
0.61
0.69

0.14
0.15
0.25
0.27
0.33
0.33
0.81
0.51

0.65
0.82
1.40

1.94
1.78
2.01
3.57
1.82

0.39
0.69
0.69
0.63
0.47
121
1.57

0.68
0.58
0.67
1.25

0.35
1.38
0.00
1.47

0.52
0.69
0.52
0.24
0.52
0.93
1.16
0.67

I>HWKHSA rpaHvLa Auana3oH CoAepXaHuii BKNoUYeHa TONbKO A5 MHGhopMaLmi.
21 Pe3ynbTatsl onpegenerus Cu B cepusx ans P He npuBefeHsl, T. K. 3T 06pasybl He O4HOPOAHbLI N0 Meau.
3>sNe— BHYTpUnabopaTopHoe CTaHAapTHOE OTK/IOHEHNE.

41sb — mexnabopaTopHce cTaHAapTHOE OTK/IOHEHWE.
s>Rw— BHyTpunabopaTopHas BOCNPOU3BOAUMOCTb.

6] R — mexnabopaTopHasi BOCNpOU3BOAMMOCTb.

O6paHrun

KobanbT (Co)
J61
H79
S65
C1A

Homep
na6oparopum

1

14

6
121>

KOnM4ecTBO MpUHSATBIX
pe3ynsTartos, %

100
86
83

100

HaiigeHo,
it

0.010

0.106

0.076
1.64

0.0004

0.0010

0.0017
0.026

ad

0.0005

0.0025

0.0013
0.031

12

0.9

2.0
3.3
13
1.8
2.6

0.4
0.3
0.5
0.8
0.5
13
2.7

1.8
0.3
3.0
3.2

24
11
1.7
2.0

0.0012
0.0027
0.0047
0.0074

* 6>

2.2

4.1

5.9
6.0
5.8
10.3
5.8

1.2
2.0
2.0
2.0
14
3.7
5.2

2.7
1.7

4.8

2.6
4.1
1.7
4.6

A5

0.0017

0.0076

0.0060
0.11



OKoH4YaHve Tabnmubl A.2

Home
O6pazey naﬁopaT:pmm
Megab (Cu)
J61 12
H79 14
C1A 12
Xeneso (Fe)
J6l 14
H79 15
MapraHey, (Mn)
J61 12
H79 12
Uunk (Zn)
J62 1
J6l 15

Konn4yectBo NpUHATBIX
pe3ynbTatoB. %

92
86
100

86
73

83
67

82
87

HaligeHa.

TIT

0.010
0.113
0.467

0.012
0.137

0.010
0.164

0.0026
0.0068

$2

0.0002
0.0003
0.0057

0.0004
0.0008

0.0002
0.0006

0.0001
0.0001

BepxHss rpaHuLa guanasoHa BKIOYEHA TOMbKO ANs MHOoPMaLK.
2' SH— BHyTpMNabopaTtopHOe CTaHAAPTHOE OTK/IOHEHUE.

3) sh— mexnabopaTopHoe cTaHfapTHOE OTKNOHEHUE.
— BHyTpuiabopaTopHas BOCMPOM3BOAUMOCTb.
5' R — mexna6opaTopHas BOCMPOM3BOAUMOCTb.

FTOCTPUNCO 6351—2015

0.0005
0.0031
0.0190

0.0012
0.0035

0.0005
0.0046

0.0001
0.0003

*w4'

0.0006
0.0008
0.016

0.0013
0.0024

0.0005
0.0016

0.0002
0.0004

ft*1

0.0014
0,0089
0.056

0.0036
0.010

0.0015
0.013

0.0004
0.0009
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FOCT P NCO 6351—2015

Mpunoxexnune A
(cnpaBouHOE)

CBefieHNsa 0 COOTBETCTBUM CChIIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CChI/TIOYHLIM HalMOHANbHbLIM
cTaHgapTam Poccuiickoii ®egepaummn v AeiCTBYHOLWMUM B 3TOM KAYECTBO MEXIoCyAapCTBEHHbIM

cTaHgapTam
Ta6nunya JA1
O603HaueHe CCbINIOYHOrO CreneHb O603HaueHre 1 HaviMEHOBaHVEe COOTBETCTBYIOLLETO HALMOHA/TBHOTO,
MeXayHapoaHOro cTaHgapTa COOTBETCTBUA MEXroCyAapCTBEHHOTO CTaHAapTa

MNCO 385/1:1984 MOD FOCT 29251—91 (NCO 385-1—84) «[ocyfa na6opatopHas CTeKIAH-
Has. BlopeTkn. YacTb 1. O6wune TpeboBaHns»

NCO 648:1977 MOO FOCT 29169—91 (MCO 648—77) «[Mocyna nabopaTopHasi CTEKNSH-
Has. MuNeTkn ¢ OQHON METKO»

NCO 1042:1998 — *

NCO 5725-1:1994 IDT FOCT P ICO 5725-1—2002 «TOYHOCTb (MPaBWUIbHOCTb U NPELM3N0OH-

HOCTb) METOAOB W pe3ynbTaToB M3MepeHuit. Yactb 1. OCHOBHblE Mo-
JIOXEHUA 1 onpejeneHna»

NCO 5725-2:1994 IDT FOCT P NCO 5725-2—2002 «TOYHOCTb (MPaBUIbHOCTb U NPELU3NOH-
HOCTb) METO/I0B 1 pe3ynbTaToB U3MepeHuii. HacTb 2. OCHOBHOI MeToq
onpefeneHns NOBTOPAEMOCTU U BOCMPOU3BOAMMOCTU CTaHAAPTHOro
MeTofa n3mMepeHuin»

NCO 5725-3:1994 IDT FOCT P NCO 5725-3—2002 «TOYHOCTb (NPaBUIbHOCTb Y NPELU3N0H-
HOCTb) METOZ0B 1 pe3y/bTaToB n3mepeHuii. HacTtb 3. NpoMexyToUHble
nokasaTesim NPeLn3MoOHHOCTN CTaHAAPTHOTO MeToAa U3MepeHuii»

* COOTBETCTBYHOLLNIA HALMOHANbHBIV CTaHAAPT OTCYTCTBYET. [10 €10 YTBEPXAEHNUS PEKOMEHAYETCA UCNO/b30BaTh
nepeBo/, Ha PYCCKUii A3blK A@HHOTO MeXAyHapoAHoro ctaHgapTa. MepeBog 4aHHOTO MeXAYHapoAHOro cTaHaapTa Ha-
xoauTca B ®efiepanbHOM UHOPMALMOHHOM (DOHAE TEXHUUECKUX PETNAMEHTOB U CTAHAAPTOB.

MpumeyaHune — B HacToAwel Tabnuue UCNONb30BaHbI CiefyloLe ycnoBHble 0603HaYeHNs CTEeNeHN Co-
OTBETCTBUSA CTAHAAPTOB:

- lOT — naeHTuYHble cTaHdapThl;

- MOD — MoauuunpoBaHHble cTaHAapThl.
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FTOCTPUNCO 6351—2015

YOK 669.14:620.2:006.354 OKC 77.120.40 B39 OKCTY 0709

KnioueBble CrnoBa: HUKeNb; cofepxaHue cepebpa, BACMYTa, kagmusi, kobanbTa, Meau, xenesa, mapradua,
CBUMHLIA U LUMHKa; CNeKTpoMeTpuyeckuii Metos; aTomMHast abcopbuus
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