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FOCT P NCO 13898-1—2006

Mpegucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin Pefepauym ycTaHoBneHbl ®efepanbHbiM 3akOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexXHWYECKOM perynvpoBaHuu», a npasuia NpUMEHEHNs HauuoHabHbIX
cTaHgapToB Poccuiickoii ®epepauun — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoii degepauuu.
OCHOBHbIE NOOXEHNSA»

CeejieHus 0 cTaHgapTe

1 NOAroTOBJIEH MBHECEH TexHuueckum KomuTeToM no ctaHgapTnsaunmn TK145 «MeTofbl KOHTPO-
NS MeTanionpoayKuum»

2 YTBEPX[EH VN BBE/JEH B/AENCTBVE Mpukasom ®defepanbHOro areHTCTBa No TEXHNYECKOMY pery-
NMpoBaHuio 1 meTponorum ot 21 gekabpsa 2006 r. No 326-cT

3 HacTtoswuii ctaHaapT MAEHTUYEH MexXayHapoaHomy cTaHaapTy MCO 13898-1:1997 «CTanb U YyryH.
OnpegeneHne coAepXaHus HUKeNs, mean n kobasnbta. CnekTpoMeTpuyeckuii MeTof aTOMHOW aMuccun ¢
WHAYKTUBHO CBSA3aHHOM nia3smoii. YacTtb 1. O6uwme TpeboBaHmsa not6op npo6» (ISO 13898-1:1997 «Steel and
iron — Determination of nickel, copper and cobalt contents — Inductively coupled plasma atomic emission
spectrometric method. Part 1: General requirements and sample dissolution»).

HavmeHoBaHWe HacTosILLero ctaHgapTa U3MeHeHO OTHOCMTE/IbHO HaUMEHOBaHNSA Yka3aHHOro Mexay-
HapoAHOro ctaHgapTa Ana npueBegeHus B cootsetctene ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpu NpUMeHeHNW HaCTOsLLEero cTaHaapTa peKOMeHAyeTCs NCNOb30BaTb BMECTO CCbIIOYHbIX MeXayHa-
POAHbIX CTaHA4apPTOB COOTBETCTBYIOLME UM HaLMOHa/bHblE CTaHAapTbl Poccuiickoii defepaunm, ceefeHns o
KOTOPbIX NpUBEAEHbI B fONOMHUTEIBHOM NpunoxeHun C

4 BBEJEH BMNEPBbIE

MHopMauus 06 M3MEHEHMSAX K HACTOSILLEMY CTaHAapTy Ny6anKyoTCsl B eXerofHo n3jaBaemMom
MH(OPMaLMOHHOM YKa3aTe e «HauuoHanbHble CTaHAapTbi», a TEKCT U3MEHEHUI MNoNpaBoK — B exeme-
CSIUHO M3aBaEMbIX UH(DOPMALMOHHBIX YKazaTensax «HaunoHanbHble cTaHgapThi». B ciyyas nepecMoTpa
(3aMeHbl) UK 0T MeHbl HACTOSALEro CTaHAapTa cooTBETCTBYOLLee yBefoMeHne GyaeT ony6/MKoBaHO
B ©XXEMECSAUYHO N34aBaeMoM MHDOPMAaLMOHHOM yKaszaTene «HauuoHanbHble cTaHaapThi». COOTBETCTBY-
loLLlas MHchopMaLsi, yBeJOM/IEHNE N TeKCT bl pasMelLalo T cs Takxke B MH(OpPMaLoHHO cucTeme o6Lero
No/ib30BaHUsi — HA OhMLUMANLHOM caliTe dPefepasibHOro areH TCTBa N0 TexXHNUYECKOMY PeryMpoBaHuio 1
MeTponoruu B ceTu MIHTepHeT

© CraHgapTuHdpopm. 2007

HacToswuii cTaHfapT He MOXeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B KayecTBe 0(huLManbHOro U3gaHus 6e3 paspelleHns ®efepasbHOrO areHTCTBa No TEXHUYECKO-
My perysimpoBaHuio 1 MeTposiorim
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

Crtanb N YyryH

CMNEKTPOMETPUYECKNIA ATOMHO-3MUCCWNOHHbIA C UHOAYKTUBHO CBA3AHHOW MIA3MOM
METO/[ OMNPEAENEHVA HUKENA, MEOW N KOBANBTA

YacTtp 1
O6uwue TpeboBaHns

Steel and iron. Inductively coupled plasma atomic emission spectpometric method for determination of nickel,
copper and cobalt contents. Part 1. General requirements

fNaTta BBegeHns — 2008—01—01

1 O6nacTb NpUMeHeHUA

HaCTOHLLWIVI CTaHAapT yCTaHaB/iMBaeT CI'IeKTpOMeTpVILIECKVIVI aTOMHO-3MWCCUOHHBIN C WHOYKTUBHO CBA-
3aHHOI nnasmoli MeTo/n onpeaeneHnsa coaepXxaHua HUKensda, megmn u KobanbTa B HenernpoBaHHbIX CTanax n
HyryHax B gunanasoHax, npnBegeHHbIX B Ta6l'IVILle 1.

Ta6nunya 1

nemeHT Maccooas gonsa. %
Hukenb 0.001 — 0.30
Megb 0.001 — 0.40
Ko6anbT 0.001 — 0,10

HacTtosAwuin ctaHgapT onpegenseT obwme TpeboBaHNs K NpoBeAeHNo aHanm3a, noAroToBke 1 pacTBo-
pEHVI0 aHanM3npyembix 06pa3L0oB U MeTOAaM pacuyeTa, a Takke K npoueaypamM OLEHKN TOYHOCTU UHAUBUAY-
anbHbIX MeTogos no MCO 13898-2, MCO 13898-3. NCO 13898-4.

CTaHpapT pacnpocTpaHseTcsl Ha fBa MeToAa onpefeneHns MaccoBOi 40N 3NIEMEHTOB B aHau3npye-
MbIX pacTBOpax C UCNO/ib30BaHMEM 1 6e3 NCMob30BaHNsA BHYTPEHHero ctaHjapTa.

2 HopMaTuBHble CCbI/IKU

B HacToswem cTaHfapTe UCMO/1b30BaHbl HOPMATUBHbLIE CCbISIKM Ha Criefyolmne MexayHapoHble cTaH-
fapTbl:

MCO 385-1:1984 Tlocyna nabopatopHas cTeknsHHas. briopetku. Yactb 1. Obuwme TpeboBaHns

NCO 648:1977 MNocypa nabopaTopHas cTeknsHHas. [uneTkyn ¢ 04HON MeTKow

MCO 13898-2:1997 Ctanb n uyryH. OnpefeneHve coaepxaHusa HUKens, Meam n kobanosta. Cnekrpo-
MeTpUYecKnii MeTof aTOMHO 3MUCCUN C MHAYKTVBHO CBA3aHHON nnasmoli. Yacte 2. OnpegeneHune cogepxa-
HUA HUKens

NCO 13898-3:1997 Crtanb 1 uyryH. OnpegenexHve cogepxaHns HUKens, Megu u kobanbta. CnekTpo-
MeTpuyecknii MeToa aToMHON 3MUCCMUN C UHAYKTUBHO CBA3aHHON nna3Moii. HacTb 3. OnpegeneHne cogepxa-
HUA Meau

NCO 13898-4:1997 Crtanb 1 uyryH. OnpegeneHvie cogepxaHus Hukens, megmn n kobansta. Cnekrpo-
MeTpUYeckunii MeTos aTOMHOI AMUCCUN C MHAYKTVBHO CBA3aHHOI nna3moii. Yactb 4. Onpegenexune cogepxa-
H¥A KobanbTa

NCO 14284:1996 Crtanb 1 yyryH. OT60p 1 NnoAroToBka Npob A8 XMMUYECKoro aHanusa

N3paHne opuymnanbHoe
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3 CywHocTb mMeToga

Mpoby pacTBOPAIOT BCMECK CO/ISIHOM U a30THOM KUC/OT, pa3basnsas 4o 3ajaHHoro o6vema. Npn Heo6xo-
AVMOCTV [,06aBNSOT CKAHAWA NN UTTPUIA B KAYeCcTBe BHYTPEHHEro cTaHAapTa. PacnbliisiioT pacTBop BnaasMy
aTOMHO-3MWUCCMOHHOTO CNEKTPOMETPA M U3MEPSIOT MHTEHCMBHOCTb CBETOBOIO M3/TyYEHUSI KQXA0r0 3/1IeMeHTa
UM OLHOBPEMEHHO C U3MEPEHWEM W3JTyYEHUS OT CKaHAMSA uUnu uttpus. MNMpuMepbl aHa/IMTUYECKUX NTUHWI
npuBeneHsbl B Tabnuue 2.

Ta6bnuuya 2

SnemeHT AHanuTnyeckas NMHUS, HM
Hukenb 231.60
Menab 324,75 nnn 327.40
Ko6anbT 228.62
CkaHanii 361,38 nnu 424.68 (BHYTPEHHUI cTaHdapT)
N1Tpunii 371.03 (BHYTpeHHWiA cTaHaapT)

4 PeakTnBbl N pacTBOpPbI

Ecnun HeT gpyrux ykasaHuil, NCNO/b3YIOT peakTUBbl YCTAHOB/IEHHON aHa/IMTUYeCcKol CTENEHN YNCTOThI,
ANCTUNNNPOBAHHYIO BOAY, AOMOMHUTENBHO OYMLLEHHYIO NEPETOHKON MW UHBIM CNOCOGOM.

4.1 Ywnctoe xeneso, cogepxaliee meHee 0,0001 % kaxaoro onpefensaemoro anemMeHTa.

4.2 ConsaHas kncnioTta ocoboil YNCTOThbl NAOTHOCTbIO p * 1,19 r/cm 3, pas6aBneHHas 1:1.

4.3 A30THas KucnoTta ocoboii YNCTOThbl NAOTHOCTLIO p * 1,40 r/cm3, pas6aBneHHas 1:1.

4.4 PacTBOp CKaHAWA B Ka4ecTBe BHYTPEHHEro cTaHAapTa, COOTBETCTBYOWMIA 1 r/am3.

B3BeLlMBaOT ¢ TOYHOCTbIO A0 1 Mr 1.534 r okucK ckaHAust YuctoToli 6onee 99.98 %, NepeHoCsT B XUMU-
Yyeckuii ctakaH BMecTuMocTbio 500 cm3um pacTBopstoT B 40 cM 3a30THOW kucnoTsl (4.3). PacTBop KonnyecTBeH-
HO NepeHoCAT B MEPHYIO KOGy BMecTUMoCTbio 1000 cm3, ,OBOAST O METKU BOAON M NepemeLImBaioT.

1 cm 3 pacTBopa BHYTPEHHEro ctaHgapTa CoAepXuT 1 Mr ckaHaus.

4.5 PacTBOp UTTPUS B Ka4yecTBe BHYTPEHHEro ctaHjapTta, COOTBETCTBYOWMA 1 r/am3.

B3BelumBaloT c TOYHOCTbI0 A0 1 Mr 1,270 r oknucy nttTpms ynctoToin 6onee 99.98 %, nepeHoCAT B Xxumuyec-
Knii cTakaH BMecTUMocTbo 500 cM3 1 pacTBopstoT B 50 cM3CoNsiHOWN KUCOThl (4.2). PacTBOp KONMYECTBEHHO
NepeHOCAT B MepHYIo Konby BMecTMOCTbi0 1000 cm3, JOBOAAT A0 METKU BOAON 1 NepemeLunBatoT.

1 cm3pacTBopa BHYTPEHHErO cTaHgapTa CoAepPXUT 1 Mr UTTpus.

4.6 CtaHgapTHble pacTBopbl onpefensaemMblX 3/IEMEHTOB.

MogrotasnuealoT cTaHAapTHbIE PACTBOPbLI OTAE/IbHO ANA KaXA0ro asiemeHTa cornacHo MCO 13898-2,
MCO 13898-3, NCO 13898-4.

5 Annapatypa

Bca MepHas cTeknsiHHas nocyga fo/mkHa uMeTb knacc A. cooTBeTcTByowmii MCO 385-1 n NCO 648 B
3aBMCUMOCTM OT TUNa nocyasl.
Becbl aHannTMyeckne He HUxe 2-ro Knacca TOYHOCTU C HanbobLLNM NepeAesiom B3BelumBaHns 250 T.

51 ATOMHO-3MUCCUOHHbI CnekTpomMmeTp C UHAYKTUBHO CBSI3aHHOI NNa3moii B KaYeCcTBe UCTOU-
HUKa 3036y>K,qu|/m

Mocrne HacTpoiiku cornacHo 7.4.1 cneKTPoOMeTp JO/KEH COOTBETCTBOBATL TPEGOBAHUAM . yKa3aHHbIM B
511 —5.1.3.

CneKTPOMETP MOXET 6bITh 0{HOBPEMEHHOTO NGO NOC/Ie0BaTEIbHOIO TUNA. EC/IM CNEKTPOMETp nocne-
[l0BaTeNbHOro TMNa U3MepeHnst cCHabXeH JOMNOHATENIbHLIM YCTPOWCTBOM A/1S1 04HOBPEMEHHOT0 N3MEPEHUS
SIMHUW BHYTPEHHETO0 CTaHaapTa (CKaHAUs MU UTTPXST), TO OH MOXET BbITb MCMO/b30BaH B METOAMKE C NPUMeHe-
HUeM BHYTPEHHEero cTaHaapTa. Eciv cnekTpoMeTp nocnefoBaTeslbHOro AelicTBUs He UMeeT 3TOro ycTpoid-
CTBa. TO BHYTPEHHWIi CTaHAapT He MOXeT ObITb UCMOMBb30BaH U CriefyeT NPUMEHSITb APYryl0 MeToauky 6e3
BHYTPEHHEro cTaHaapTa.
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5.1.1 KpaTkoBpemeHHas cTabunbHOCTb

OnpegpeneHne KpaTkOBPEMEHHOW cTabunbHOCTU npuBeaeHo B A.1.3 (npunoxeHue A).

PaccunTbiBaloT CTaHAAPTHOE OTKNOHEHWE pe3ynbTaToB AeCATU U3MepeHuli abConoTHONW NN OTHOCK-
Te/bHON MHTEHCUBHOCTU U3NyYeHNs Hanbonee KOHLEHTPUPOBAHHOIO KalMbpoBOYHOIo pacTBopa A/1s Kaxao-
ro afnemeHTa.

OTHOCUTENbHOE CTaHAAPTHOE OTKNOHEHVe He AO0/KHO npesbliwaTh 0.4 % 3HauyeHus cpeHeit abcontoT-
HOM NN OTHOCUTENbHOW MHTEHCUBHOCTMU.

5.1.2 Onpegenenue npegena o6HapyXeHUs 1 KOHLEHTPaLun, 3KBUBaNEHTHON (DOHOBOMY M3/TyYEHUIO,
npveedeHo B A. 1.1 nA.1.2 (npunoxeHue A).

KoHueHTpauuio, 3KBUBAJIEHTHYIO (POHOBOMY U3/TyYEHUIO, U Npefen 06HapyXeHUa paccyuTbiBaloT A1
aHa/IMTUYECKOW NIMHNN B pacTBope, COoAepXalleM TONbKO OAVH aHanu3npyemMblii aeMeHT.

MonyyeHHble 3HAYEHUS JO/DKHbI ObITb MEeHbLUEe 3HaYeHWl, NpUBeAeHHbIX B Tabnauue 3.

Ta6nuya 3

KoHueHTpauus, aKB1BasleHTHass TOHOBOMY

AHaNNTUYECKOI SIMHNS, HM
u3nyyeHuio, mr/ gm1

Mpegen obHapyxeHus, mr/igm J

N1231.60 15 0.04
Cu 324.75 0.8 0.02
Co 228.62 0.8 0.04

5.1.3 JInHeliHOCTb KaNMGPOBOYHOTO rpaduka
PacueT kKanMbpoBOUHbIX KPUBLIX NpuBeaeH B A.2. JIMHEHOCTb Ka/IMBPOBOYHOro rpadmka NpoBepsT

nyteMm pacuyeta koadpchuumeHTa koppensauum. MNMonyyeHHoe 3HayeHue 3Toro KoadppuumeHTa AOMKHO BbiTb
6onee 0.999.

6 OT60p nNpob

OT60p Npo6 — no NCO 14284.

7 MoaroToBKa 1 NpoBeAgHUE aHasM3a

7.1 HaBecka npo6bl

HaBecky npo6bl maccoli 1.000 r B3BeLUMBAKOT C TOYHOCTbIO A0 1 Mr.
7.2 TMapannenbHoe pacTBopeHnem nNpoobbl, BbINOTHASA BCeonepaun MeTOANKA 1 NCNOb3YA Te Xe KO-
yecTBa peareHToB, NPOBOAAT KOHTPO/IbHLIA ONbIT, PACTBOPSIA YUCTOE Xeneso.

7.3 TpuroToBaeHne pacTBopoB

7.3.1 MpuroToBaeHne aHanu3npyemoro pactsopa npoobbl

HaBecky npo6bl (7.1) noMeLLatoT B XMMUYECKMil cTakaH BMecTuMocTbio 200 cm3, so6asnsatoT 10 cm3as3oT-
HO KNCNOTbI (4.3). 3aKpbIBAT XMMUYECKNI CTakaH 4acoBbIM CTEK/IOM 1 MeAJ/1IEHHO HarpeBaloT 40 npekpalLe-
HMA 6ypHOro BblAeneHns rasa. fjo6asnawTt 10 cM 3 CONsAHON KUCNOTbI (4.2) U NPOAOIXKAIOT HarpesBaHue o
MOJTHOr0 pacTBOpeHus. OxNaxaatT 40 KOMHATHON TemMnepaTypbl M NePeHOCAT pacTBOP B MEPHYIO KONIBY BMeC-
TMMOocTbio 200 cM3. Ec/iv npuMeHsieTc MeToAMKa BHYTPEHHEro ctaHjapTa, To fobaBnsawT 2 cM3 pacTeopa
ckaHgus (4.4) nnn 10 cm3 pacteopa utTpus (4.5). JoBOAAT pacTBop 40 METKM BOLOW 1 nepemeLLnBaioT.

7.3.2 MNpurotoBaeHne KaIMbpOBOUYHbIX PpacTBOPOB

MpoBogAT onepaunn B cootseTcTBun ¢ CO 13898-2, NCO 13898-3 n NCO 13898-4.

7.4 CnekTpomeTpuyeckne nsmepeHuns

7.4.1 BkntoyaloT CNekTpOMETP ¥ OCTaB/ASIOT €ro BK/IOUYEHHbIM HE MeHee YeM B TeyeHue yaca nepeg,
HayasIoM Kakux-nnmbo nsMepeHuii.

MpoBOAAT HACTPOIiKy Npubopa no crefyLunum napameTpam:

- perynnpoBka CKOPOCTU TEYEHUS KaXKA0ro NoToKa rasa (OxnaxaaoLlWwero, NpoMeXyTo4YHOTo Y pacnblsto-
uiero);

- BblCOTa (DOTOMETPUPOBAHUS;

- pacnosioXeHvne BXOAHbIX U BbIXOAHbIX Lenei;

- HanNpsHXeHne Ha TPyoKe POTOYMHOXUTENS;
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- A/TMHA BOJIH aHa/IMTUYECKUX INHWNA, YKa3aHHbIX B Tabnvue 2;

- BpeMsi NMPOMbIBaHUA U BPEMSA UHTErPUPOBAHUA U T.4.

PerynupoBky ocyLL,ecTBASAIOT B COOTBETCTBUM C NPUNOXeHneM A npy BBeeHUn B Nnpubdop kannbpoBoyHo-
ro pacTBopa HauBbICLIEN KOHLeHTpaLumu.

B cnyyae ucnonb3oBaHMA METOAUKN C NMPUMEHEHWEM BHYTPEeHHero ctaHjapra noArotasnnBaloT npo-
rpammMmHoe obecrneyeHne AN UCMNO/b30BaHUA IMHUK ckaHauA (361,68 HM ) nav anHum uttpusa (371.03 HM) B
KayecTBe BHYTPEHHEro ctaHjapTa v A pacyeta COOTHOLIEHUA UHTEHCUBHOCTY JIMHUW KaXXJO0ro anemMmeHTa un
WHTEHCUBHOCTU NIMHUN CKaHANA UNN UTTPUA.

MIHTEHCMBHOCTb IMHUUN BHYTPEHHErO cCTaH4apTa Ao/IXHa U3MEPATLCA O4HOBPEMEHHO C UHTEHCUBHOCTbIO
aHannTUYecKon NnHUN.

TpeboBaHus K paboumM xapakTepucTukam Ao/MKHbl cooTBeTcTBOBaTh 5.1.1 — 5.1.3.

7.4.2 N3mepeHne MHTEHCUBHOCTU U3NYyYeHUs

Mpy n3mepeHUn 3HayeHuii abCoTHBLIX UHTEHCMBHOCTEN TeMnepaTypa BCEX PacTBOPOB He [AO/MKHA
oTnnyaTbea 6onee yem Ha 1 °C. Bce pacTBopbl A0/HKHbI ObiITb NPOIUNBTPOBaHbI Yepe3 (huNbTPOBasIbHYHO
6ymary cpegHeil nnotHocTu. MepBble 2—3 cM3 pacTBOPOB 0TOpachIBakOT.

MpoBoasAT M3mMepeHue abCosTHOW WM OTHOCUTENIbHON UHTEHCUBHOCTU aHa/IMTUYECKOW SIMHUN 3ne-
MEHTa. HauyMHas C KaIMbpOoBOYHOro pacTeopa.

[lanee n3mepeHusa NnpoBoAAT B CnefyoLLem NOpsaKe: N3MepsAoT ABa UAN TPU aHaTM3NPYEMbIX pacTBopa,
KanMbpoBOYHbI/i pACTBOP MUHUMAsIbHOW KOHL,EHTpaLMK, 3aTem ABa Uin 60/1ee aHanm3npyemblx pacTBOpPOB U
T.0.

Takoil NopsAOK N3IMepeHNS BCEX aHa/IM3NPYyeMbIX U KaIM6POBOYHbIX PaCTBOPOB MO3BOMAET MUHUMU3U-
poBaTb BO3MOXHble Kosie6aHs MHTEHCUBHOCTY KANIMBPOBOYHbIX M aHA/TM3UPYEMbIX PACTBOPOB BO BPEMEHM.

Lna kaxgoro pactsopa NpoBOAAT N0 NATb U3MepeHuii. OLeHNBaOT KPATKOBPEMEHHYIO CTabWU/IbHOCTb,
KoTopas fo/hKHa cooTBeTCcTBOBaTh 5.1.1. 3aTteM A/15 KaxA0ro pactsopa paccynTbiBalOT CPeHI0 UHTEHCUB-
HOCTb WX CPEHIO OTHOCUTENIbHYIO UHTEHCUBHOCTb.

BblunTaloT 3HaueHns cpeHeli abCoNTHON nn cpefHelt OTHOCUTEIbHOM MHTEHCMBHOCTMW HY1E€BOr0 pac-
TBOpa /013 3HauYeHNs cpefHei abCcoNTHOM UK cpeaHell OTHOCUTENbHOW MHTEHCUBHOCTY KaXA0ro pacTsopa
/,, nonyyas npu 3TOM 3HAYEHUS YMCTON abCONOTHON UAN YNCTON OTHOCUTENBHOW UHTEHCUBHOCTU !bl

is*1,-10 <>
7.4.3 MoparoToBka KanMbpoBOYHOro rpadguka
CTpoAT rpadunk 3aBUCUMOCTM B KoopAnHaTax: Y — abconoTHaa Winm OTHOCUTENbHAs UHTEHCUBHOCTD;
X — KOHUeHTpauuun onpegenseMoro afieMeHTa B Ka/imbpoBo4YHOM pacteope (MKr/cm3).
PaccuntbiBatoT koadpuLmeHT koppensaummn. KoaddunumneHT koppenaunm o/xKeH cOoTBEeTCTBOBATb Tpe-
60BaHNsIM. yCTaHOB/IEHHbIM B 5.1.3.

8 OnpepeneHne pesynbTaTtoB

8.1 O6paboTKka pe3ynbLTaToB

B COOTBETCTBUM C MATEMATUYECKMM 06EeCneyeHnem CnekTpomMeTpa NpPoBOAAT C NOMOLLbI0 KaM6pPoBOY-
Horo rpadpuka (7.4.3) nepeBo 3HaueHUst a6COMIOTHON UM OTHOCUTE/IbHON MHTEHCUBHOCTM B KOHLIEHTPALMIO
3/1IEMEHTA B aHa/IM3MPYEMOM PacTBOpeE.

MaccoByto foto anemMeHTa W0,%. BbIUUCSAOT /10 hopmyse

$*1- Po0)200 KO (Pai " (2
IVBO It.o-
10e T 507
rAspnl — KOHUEHTpauusa afieMeHTa B aHa/im3npyemom pacrteope, MKF/CM3;
Po.0 — KOHLEHTpaUWs a/1eMeHTa B KOHTPO/IbHOM PacTBOPeE, MKr/CM3;
T — Macca HaBecCKu, T;
AQ.0 - CojAepxXaHue anemMeHTa B NUCMNOJ/Ib3yEMOM YNCTOM Xenese. %.

8.2 ToO4HOCTb

C Le/1bl0 OLEHKM TOYHOCTN MEeTOA0B, NpeAycMOoTpeHHbIX B ICO 13898-2. MCO 13898-3. MCO 13898-4.
6111 NpoBeAeHbl MexnabopaTopHble UCMbITaHUS Ha o6pasuax, NpuBeAeHHbIX B NpuaoxeHun B.
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9 TlpoToKon ucnblTaHus

MpOTOKO UCTbITAHMS AO/MKEH CoAepXaTb:

a) BClO MH(OpMauuto o nabopaTopuu, gate NPoBeAeHNs UCMbITaHWs, nageHTUduKaLm o6pasLos;

b) CCbl/IKYy HA MeTOZ, NPUMEHsIEMbIN B HACTOSILLEM CTaHAapTe;

C) pes3ynbTaTtbl UCNbITAHWIA,

d) nio6ble onepauumn, He NPefyCMOTPEHHbIe B HACTOSILLEM CTaHAapTe, Unn nto6bie AoNONHUTE NbHbIE
onepauun, cnocobHble NOBANATb HA pe3ysibTaTbl UCMbITAHWUS.
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MpunoxeHne A
(cnpaBouHOeE)

MeToavka onpefeneHnsi MIHCTPYMEHTa/IbHbIX NapaMeTpoB

A.1l Onpepenexnune npepena ob6HapyxeHusa (DL). KOHUeHTpaLuumn, 3KBUBANIEHTHOW (DOHOBOMY U3NYYEHUIO
(BEC), u KpaTKOBpPEMEHHOW cTabuUnbHOCTK

Mpn pa3paboTke cTaHAapTHbIX MeTOA0B aHanM3a C UCMNOSb30BAHUEM ATOMHO-3MUCCUOHHOI CNekTpockonun ¢
WHAYKTUBHO CBA3AHHOW N1a3MOii 3TN KpUTEpPUM A0/KHbBI 6bITh BbIGPaHbl paboyeli rpynnoii, 0TBETCTBEHHO 3a pe3yibTaThl
Mexn1abopaTopHbIX UCMbITAHWUA.

Bk/toyaloT CNeKTpOMeTp U BblJePXNBAOT €ro HeKoTopoe Bpemsa Ana ctabunusauun. Bpemsa ctabunusayum moxeT
MEHATLCS B 3aBUCUMOCTM OT Npubopa. Mpu 06bIYHbIX Na6opaTOPHbLIX yCNOBUAX COBPeMeHHOe nabopaTopHoe o6opyoBa-
HUe [OMKHO AoCTUraTb CTabuAbHOrO pexuma OpueHTUPOBOYHO Yepe3 15 MUHYT. 3TO MOXeT GbiTb NPOBEPEHO B falbHE-
WUX UCNbITAHNAX KPATKOBPEMEHHOI cTabunbHOCTN C NOMOLLbIO TECTOB, YKa3aHHbIX HUXE.

MogroTaBnuBaloT TpU pacTBopa onpejensemMoro 3/ieMeHTa, COOTBETCTBYIOLWNX HY/1EBON KOHLEHTpaLun, KOHLEeH-
Tpauun 10. yMHOXeHHOI Ha npefen o6HapyxeHus (10 »DL). n koHueHTpauun 1000. yMHOXEHHON Ha npefen o6Hapyxe-
HUsi (1000 * DL).3th pacTBOpbl A0XHbI COAEPXATb KUCNOTbl TAKUX Xe KOHLEHTPaLWA, Te e AONONHUTENbHbIE PEareHThbl
M OCHOBHble 3/1EMeHTbI, Kak U pacTBOPbl aHaU3npyemMbix 06pasLoB. MNpegens o6HapPYyXeHUs AN ykasaHHbIX pacTBOpoB
MOTYT C/TyXUTb B Ka4ecTBe Nab0opaToOpPHbIX OLLEHOK UM HOMUHAJIbHbIX XapakTepucTuk metoja.

PactBop koHUueHTpaunn 1000 x DL pacnbinsatoT B nnasmy a teueHne 10 ¢ 0 Havyana n3aMepeHuid, 4To6bl rapaHTMpo-
BaTb CTA6UNBLHOCTb pacnbiieHns.

TwaTenbHO BbIGUPAKOT MO3ULNIO, COOTBETCTBYIOLLYIO MAaKCHMalbHOMY NUKY Ha BblGPaHHOM AIMHE BO/HbI, BblGUpa-
10T noaxoaslee nosoxeHne OTOYMHOXUTENA (€C/IN 3TO HE NPOBOANTCA aBTOMAaTUYECKN). YTOGbLI y6e4NTLCS, YTO UHTEH-
CMBHOCTb M3MepsieTCA C TOYHOCTbIO [0 YeTbipex 3Havyalmux 4udp. YcraHaBnmBawT BpeMs UHTerpuposaHus 3 c.

A.1.1 OnpepeneHue npegena obHapyxXeHus

3HauyeHusa npefenioB 06GHAPYXeHNs MOryT 6bITb ONpeAesieHbl pa3fInyHbIMKU MeTOAaMMN B 3aBUCUMOCTM OT TUna npu-
6opa.

MoxeT 6bITb peKOMeH/0BaHa cneaylias MetTogmka.

PacnbinatoT hoHOBLIV pacTBop a TedyeHne npu6aunsntenpHo 10 c. CHumatoT 10 nokasaHwuii npu 3apaHee ycTaHOB-
NIEHHOM BpPEMEeHU NHTerpupoBaHns. PacnbiNfoT pacTBOp KOHUeHTpauuu 10 * DL B TeueHne npn6an3ntenbHo 60 c. CHu-
MalT 10 nokasaHuii npun 3apaHee yCTaHOB/IEHHOM BPEeMEeHU UHTErpupoBaHus.

MoAaHHbIM UHTEHCWBHOCTW, NONTYYEHHbIM A1 (DOHOBOTO pacTBopa 1 pacTsopa KoHUeHTpauumn 10 x DL. BbluncnsaioT
3HAYeHNs CpeAHUX MHTEHCUBHOCTER X, n X0 cTaH[apTHOro OTKNOHEHUA poHOBOrO pacteopa Sh.

PaccunTbiBalOT CPEAHIOI0 NCTUHHYIO UHTEHCUBHOCTL ANA pacTBopa KoHueHTpauyun 10 x DL

Xn=X ,-X 6. (A.1)
Mo npuBeAeHHOl HUxXe hopMyne paccunTbiBalT npegen o6HapyxeHus DL Ans paccMaTpuBaemoro anemMeHTa
DL = 3 S6(C,/Xnl). (A.2)
roe C, — KOHUeHTpauusa, Mkn'cM3. pacteopa KoHueHTpauun 10 x DL.

A.1.2 OnpepgeneHne KOHUEHTPaALUMN, IKBUBANEHTHON (DOHOBOMY U3NYUYEHUIO
KOHUeHTpaLuuio, aKBUBANEHTHY0 (DOHOBOMY U3nyuyeHuto, BEC BbluMCnA0T No popmyne

BEC = <X6/Xnl) Cy (A.3)

A.1.3 OnpepeneHne KpaTKOBPEMEHHON cTabnunbHOCTM
PacnbinsioT pacTBop KoHUeHTpayumn 1000 x DL B TeyeHne npumepHo 10 c. dukcupytoT 10 nokasaHuii npu 3apaHee
onpeaeneHHOM BpeMeHW UHTErpupoBaHus. icxoas n3 aTux AaHHbIX U AaHHbIX, NONYYEHHbIX A5 pacTBOpa KOHLEeHTpauum

10 xDL. NpoBOAAT COOTBETCTBEHHO pacyeT CPeAHUX UCTUHHBIX MHTEHCMBHOCTEW XN) U X, 2. a TakKe cTaHAapTHbIX OTKA0-
HeHUli S, n S2.

PaccuutbiBatoT KpaTKOBPEMEHHYH CcTabuUNbHOCTb AMUCCUMOHHOTO CUTHanNa npu ABYX YPOBHAX KOHUEeHTpauuu
RSD, = (S, IX" ) 100%;
RSD2 «(S2/Xn2) 100%. (A.4)

Ecnu nmeroTcs HECKONbKO Ha6opOB AaHHbIX, MPOBOAAT pacyeT 3HadyeHns RSD gnsa kaxgoro Ha6opa.
CpepgHee 3HavyeHne RSD = cymma RSDIn.

A.2 PacyeT KanMGpPOBOUYHbIX KPUBbIX

OnpefensitoT NPsAMY0 3aBUCUMOCTb, HaUy4W M 06pa3oM onuchiBaloLwyo Habop ToUYek (TMHeiHas perpeccus).uto
CBOAUTCS K HAXOXAEHUIO KO3 MULMEHTOB B U b B ypaBHEHUU
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/ =a+6C. (A.5)
rae / — un3MepeHHble 3HaYeHUs abCOMTHLIX UM OTHOCUTENbHbLIX UHTEHCUBHOCTE:
C — 3Ha4YeHUs KOHLEeHTpauuu KaimbGpoBOUYHbIX PACTBOPOB.

[laHHbIi MeTo/ Ha3blBaeTCA MeTO0M HauMeHbL X KBaApPaToB. Hak/oH, Noyyaemoii TMHUM 0 U TOUKy nepeceye-
HUS a onpefensoT No cnegyowum dopmynam:

0 Bscj,scc: <A-6)
a-T—bC. (A7)
rae
Sc,*S (C -C > (/- I):
Scc=S(C-C)2.
rae C — cpefjHee 3HauyeHWe KOHLUEeHTpauuu:

/| — cpefHee 3HauYeHWe WUHTEHCUBHOCTW.
KoathhnumeHT koppenauumn ronpegensatoT no dopmyne

, )
(Sec s /112

roe SumA(r—/)2
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Ta6nuya Bl

O6paseL,

JSS 003-3

HenernpoBaHHas

NR 1C

HenernposaHHas

NR 21

HenernpoBaHHas

NBS 15 h

HenernposaHHas

NBS 161

HenernpoBaHHas

BAS 087-1

HeneruposaHHas

BCS 456-1

HenernpoBaHHas

BCS 452

HeneruposaHHas

IRSID 081-1

HenernposaHHas

IRSID 010-1

HenernposaHHas

EURO 488-1
UyryH B yywkax

EURO 487-1
YyryH B yywkax

O6pasubl, MICNOMb3yeMblie B MeX1abopaTOpHbIX UCNbITAHUAX

cTanb

cTanb

cTanb

cTanb

cTtanb

cTtanb

cTanb

ctanb

ctanb

cTanb

0.0014

0.0014

0.045

0,0130

0.006

0.171

0.22

0.026

0.279

0.0216

MpunoxeHue B
(cnpaBouHOeE)

Ni Co
0.0008 0.0010
0.0090 0.0046
0.035 0.008
0.017
0.008 0.003
0.118 0.015

0.052
0.19
0.042 0.017
0.259
0.0651
0.040 0.0088

Xumuueckuii coctas. %

0.0011

0.0042

0.1726

0.076

0.97

0.174

0.101

0.315

0.099

0.941

3.73

3.27

Si

0.0041

0.36

0.008

0.214

0.263

0.24

0.086

0.105

0.268

0.241

0.006

0.0019

0,016

0.005

0.014

0,010

0.018

0.033

0.0129

0.019

0.0212

0.0020

0.0048

0.0059

1.45

0.373

0.404

0.671

0,20

0.03

0.605

0.410

0.218

0.094

0.0002

0.0012

0.024

0.018

0.020

0.078

0.042

0.012

0.231

0.0414

0.063
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MpunoxexHune C
(cnpaBouHoe)

CBefleHns 0 COOTBETCTBUMW HALMOHabHbIX CTAH4APTOB

Poccuiickoit ®epepaunm cCblNOYHBIM MEXAYHAPOLHbIM CTaHAapTam

Tab6bnunua C1

O603HaYEHNE CCbIIOYHOTO
MEXAYHapOAHOTo CTaHaapTa

NCO 385-1.1984

NCO 648.1977

MNCO 13898-2:1997

MNCO 13898-3.1997

NCO 13898-4:1997

NCO 14284:1996

O603HavYeHne 1 HauMeHoBaHNe COOTBETCTBYIOLLLErO HALMOHAIbHOIO CTaHjapTa

FOCT 29251—91 (MCO 385-1—84) lMocyna nabopatopHas cTeknsaHHasA. BopeTku.
YacTtb 1. O6wune TpeboBaHua

FOCT 29169—91 (MCO 648—77) Mocyna nabopaTopHasa cTeknsiHHas. MuneTkn ¢
OfHOW MeTKol

FOCT P NCO 13898-2—2006 CTanb W 4yryH. CnektpomeTpuyeckunin
aTOMHO-3MUCCUOHHbI C UHAYKTUBHO CBA3aHHOI Nnasmoii MeToA onpefeneHns
Hukena. Yactb 2

FOCT P UCO 13898-3—2007 CTanb W 4yryH. CnekTpoMeTpuyeckunii
aTOMHO-3MUCCUOHHbIA C MHAYKTUBHO CBA3AHHON Nnasmoli MeToA onpefeneHus
megu. Yacte 3

FOCT P UCO 13898-4—2007 CTanb 1 4yryH. CnektpomeTpuyeckuni
aTOMHO-3MUCCUOHHbI C MHAYKTUBHO CBA3aHHOI nnasmoii Metos onpefenexHns
Kko6anbTa. YacTtb 4

« COOTBETCTBYIOLWMII HALMOHA/bHbIN CTAHAAPT OTCYTCTBYET. [lo €ro yTBEPXKAEHNS PEKOMEHAYETCS WCMO/b30-
BaTh NEPEBO/ Ha PYCCKNI A3bIK 4AaHHOTO MEXAYHapoAHOro cTaHaapTa. Mepesos 4aHHOTO MeXAyHapo4HOro cTaHaapTa
HaxoauTcs B defepanbHOM MHPOPMALMOHHOM (POHAE TEXHUYECKUX PErTaMEHTOB U CTaHAaPTOB.
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