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1 MOArOTOBIEH pecnybnukaHCcKkUM yHUTapHbIM NpeanpuAaTuemM «benopycckuii rocyaapcTBEHHbIN UH-
cTuTyT MeTponoruny (EenllM)
BHECEH lNnoccraHgaptom Pecnybnvku Benapycb

2 YTBEPXOEH W BBEAEH B QEWACTBUE nocraxoBnenuem locctawaapra Pecny6nuiv Genapych
oT 25 mast 2015 1. Ne 29

3 Hacroswuin ctaHaapT uaeHTUdeH esponeiickomy craHaapty EN 15763:2009 Foodstuffs — Determina-
tion of trace elements — Determination of arsenic, cadmium, mercury and lead in foodstuffs by inductively
coupled plasma mass spectrometry (ICP-MS) after pressure digestion (MpoaykTbi nuweBbie. OnpegeneHue
MUKpoanemeHToB. OnpegeneHne Mbllbska, KaAMUA, PTYTU U CBUHLIA B NULLIEBbLIX NPOAYKTax METOAOM Macc-
CNEeKTPOMETPUU C UHAYKTUBHO CBsi3aHHOM nnasmoi (ICP-MS) nocne BbiBapuBaHUs Nof faBneHueM).

Esponeiickuii cTaHgapT paspabotaH TexHuueckuM komuteTtom CEN/TC 275 «AHanvs npoayKToB NUTaHUA.
[opusoHTanbHbLIE MeToabl» EBponeiickoro komuteTa no craHgaptusauum (CEN).

MepeBopn ¢ aHrnNUiAcKoro sisbika (en).

OduupnarnbHble 3Kk3eMMNsApbl eBponeickoro craHaapTa, Ha OCHOBE KOTOpOro MoAroToBreH HacTOoSILLMIA
rocyaapCTBEHHbI cTaHAapT, U eBPOMEeACKoro ctaHaapTa, Ha KOTOpbIA AaHbl CChinku, uMetotcs B Haumo-
HansHOM choHae THIA.

B craHaapT BHeceHo crnepylollee pefakuMOHHOE M3MEHEHWE: HAaUMEHOBaHWe HaCTOosILero craHaapTa
W3MEHEHO OTHOCUTENbHO HaUMEHOBAHUS MEXAYHapPOAHOro cTaHaapTa C Lenbio npuMmeHeHus obobLuaiolue-
ro NoHATWSA B HAMMEHOBaHUU cTaHaapTa B cootBeTcTeum ¢ TKM 1.5-2004(04100).

CeefleHVs1 0 COOTBETCTBMU rocyAapCTBEHHOro cTaHAapTa CCbiNOYHOMY eBponenckoMy ctaHgapTy npu-
BeZeHbl B AONOSHUTENLHOM npunoxeHuu O.A.

CreneHb cooTBeTCTBUA — uaeHTUYHas (IDT)

4 BBEOEH BIMNEPBbIE
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HacTosiwumit ctaHaapT He MoxeT GbiTb BOCNpOW3BEAEeH, TUPaXWPOBaH M pacnpocTpaHeH B KayecTse
ouumansHoro usgaHus 6es paspewenus MoccraHgapTta Pecny6nuku Benapyck
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rOCYAAPCTBEHHbIA CTAHOAPT PECNYB/IUKU BENAPYCb

nPOAYKUUA NULLEBAA
OnpepeneHue criefoBbLIX aneMeHTOB. OnpeaeneHue MbillbsAKa, KaAiMUA, PTYTU U CBUHLIA
B NULLEBOI NpoAYyKLUMY METOAOM MacC-CNeKTpPOMEeTpUM ¢ MHAYKTUBHO CBA3aHHON
nna3smoun (UCM-MC) nocne MuHepanusauum noa AaBNeHUEM

NMPAAQYKLbIA XAPHOBASA
BbizHa4yaHHe cneaaBbIX 3NieMeHTay. BbiaHayaHHe MbIW'siKY, Kagmilo, pTyui i CBiHLY
Yy XapvoBaM npaayKubli MeTagamM Mac-crieKTpameTpsbli 3 iHAYKTbIYHA 3BA3aHaln
nnasmai (I3M-MC) nacns MiHepanisaubli nag wickam

Foodstuffs
Determination of trace elements — Determination of arsenic, cadmium, mercury and lead
in foodstuffs by inductively coupled plasma mass spectrometry (ICP-MS)
after pressure digestion

Hara eBeaeHus 2015-12-01

1 O6nacTb npumeHeHus

Hacroswuin ctaHgapT ycTaHaBnuBaeT MeToA onpefeneHus Mbllbsika, KaAMusl, pTyTU U CBMHLA B NU-
LLEeBOI MPOAYKLUU C NPUMEHEHNEM MacC-CEKTPOMETPUM C UHAYKTUBHO cBAi3aHHON nnasmoii (aanee — UCIM-MC).

B mMexnaGopatopHoe uccrnenoBaHue Gbina BKMIOYEHA crepylolwias NulieBasl NPOAYKUMSA: MOPKOBb,
roMmoreHat pbibbl, rpubsl (CCO), myka Mpaxama, CCO simulated diet E, Hopsexckuii omap, muaum u CCO
Tort-2 — co cneayloWMMM MacCoBLIMU JONSAMU: MbiWbSK — B npegenax ot 0,06 no 21,5 Mr/kr cyxoro Bewe-
cTBa (c. B.), kagMuit — B npegenax ot 0,03 go 28,3 mr/kr (c. B.), pTyTb — B npeaenax ot 0,04 o 0,56 mr/kr
(c. B.) u cBuHew — ot 0,01 go 2,4 mr/kr (c. B.).

2 HopMaTUBHbIE CChINTKU

[ns npuMeHeHUs1 HacTosILLero cTaHAapTa Heo6xoauMM cneayroLuii CCbiNoYHbIM cTaHaapT. Ana HepaTu-
PpOBaHHbIX CCbNIOK NPUMEHsIeTcs NocneaHee UafaHue CCbINTOYHOro cTaHaapTa (BKNYasa Bce ero UsMeHeHus ).
EN 13805:2014 MNMpoaykTbl nuweBble. OnpeaeneHue cregoBbIX aNeMeHToB. PasnoxeHue noa AaeneHueM

3 CywHocTtb MeTona

WcnbiTyeMblii pacTBop, NONYyYeHHbIA NyTeM MUHepanusauuy noj AaBrieHUeM, pacnbinsieTcs, U as3po-
30Mb MOJAETCsl B BbICOKOYACTOTHYIO, MHAYKTUBHO CBSI3aHHYIO aproHoBylo nnasMy. Bbicokas Temnepatypa
nnasmbl UCMomnb3yeTcs ANsi BbiCyLUMBAHUA a3po30Jisi, aTOMU3ALMM U UOHU3ALMUKN 3rieMeHToB. MoHbI usBne-
KaloTCA M3 NnasMbl G MOMOLLBIO Habopa KOHYCOB (Cammnriep U CKUMMEp) U NOCTYNaloT B MAacC-CreKTpoMeTp,
rae NPoVCXOAUT pasaeneHUe MOHOB MO OTHOLLEHUIO «Macca — 3apsig» U onpeaerneHue AeTeKTOPOM BEeNUYUHbI
MMNYNLCHOTO W/ aHANOroBOro cUrHana.

BHuMaHue! MpuMeHeHUe HacTosILIero ctaHAapTa MoXeT GbiTh CONpsbKeHO € MCMNONb3OBaHUEM
onacHbIX MaTepuanoB, MeTonoB U o6opyaoBaHuA. HacTosiumii cTaHAapT He CTaBUT CBOel 3apaven
paccMoTpeHue Beex npo6neM 6e30MacHOCTH, CBA3aHHbIX C ero npuMeHeHueM. NMonb3oBaTens cTaH-
AapTa GepeT Ha ce6A OTBETCTBEHHOCTb 3a YCTaHOBMNEHWe COOTBETCTBYIOWEN NPAKTUKU B YacTHU CoO-
6nioAeHUA NpaBUN rUrueHbl U TpeGoBaHU TeXHUKU 6€30NacHOCTH, a Takke 3a OLEHKY NPUMEHUMOCTH
AeﬁCTBYlOI.I.lMX HOPMaTUBHbIX orpaHuquuﬁ A0 Havana ucnosyib3OBaHUA QOKYMEeHTa.

W3apaHve ocuumansHoe
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4 PeaKkTtuBhbl

4.1 O6Gwue NonoXxeHUs

KoHueHTpauus cnefoebix aIEMEHTOB B UCTONb3yeMbIX peakTuBax U Boae AoShkHa 6biTb AOCTaTOMHO
HU3KOi1, YTOObI He Oka3biBaTb BNUSAHUA Ha pesynbTaThi onpegeneHus. Mpu ucnonb3oBaHUM MYyNbTUAMe-
MEHTHOro MEeToAa BbiCOKOI YyBCTBUTENbLHOCTYU, Takoro kak UCIM-MC, o4eHb BaXkHO KOHTPONUpOBaTh YUCTOTY
BoAbl M KUCNOTH. Kak npaBuno, pekomeHAyeTCsi UCNONb30BaTh YNbTPAYUCTYI0 BOAY U KUCNOTY BLICOKOIA
CTENeHN YUCTOTHI, OMULLEHHbIE, HanpuMep, NyTeM NeperoHku Npu TemnepaTtype HWKe TOYKM Kunexus. [ns
NpeaoTBpaLLEHUs 3arpsa3HeHusl Ha cTagusx Npo6onoaroToBKM U BO BpeMsA U3MEPEeHUA AOMKHbI UCNONb30-
BaTLCA cneuuansHo 060pyaoBaHHble NomelLeHusl (Hanpumep, NaMUHapHBIe GOKCbI UMK NOMELLIEHUA C CONo-
CTaBUMOIA CTENEHBIO YUCTOTHI).

4.2 AzoTHas KUcnoTa
Maccosas nona He MeHee W(HNO;) = 65 %, ¢ nnoTHOCTLIO NpubnuautenbHo 1,4 r/mn.

4.3 CtaHAapTHble pacTBOPbLI 3/IEMEHTOB

PekoMeHAyI0TCA CEPUIHO BbiMyCKaeMble OAHOINEMEHTHLIE UNKU MYNbTUSNEMEHTHbIE CTaHAApTHLIE
pactBopbl As, Au, Cd, Hg, Lu, Rh n Pb c maccoBoit koHUeHTpauuei p = 1000 mr/n. Takue craHaapTHble
pacTBOphl ¢ NOAXOAALMUMU KOHLIEHTPaLIUSIMU MOXHO NpuoGpecTy y pa3nuuHbix noctaswukos. Mpeanoytu-
TenbHee UCMNoNb30BaTh CTaHAapPTHLIE PacTBOPLI B pa3basneHHoW a30THON KUCnoTe.

4.4 Pa36aBneHHbIW cTaHAApTHLINA pacTBop pTyTH p(Hg) = 10 Mr/n

MNMuneTkoii nepeHocaT 1 mn ctaHpapTHoro pacteopa Hg p(Hg) = 1000 mr/n (4.3) u 1 Mn a30THOM Kucno-
Thl (4.2) B MepHyto konby Ha 100 Mn u pa3baBnsaloT BOAOI A0 METKU.

4.5 Pa36aBneHHbIW CTaHAAPTHBIA MyNbTU3JIEMEHTHbIW pacTBop

YPOBHU KOHLIEHTpaLUuW 3neMeHToB B pa3sbaBneHHOM MyNbTUAIEMEHTHOM CTaHAapTHOM pacTBope cre-
ZyeT Bbi6MpaTh B 3aBUCUMOCTU OT TUMa aHanuaupyembix npo6.

NMpumep — p(As) = 20 me/n, p(Cd), p(Pb) = 10 m2/n. Munemxoii nepeHocsim 2 mn As, 1 mn Cd u Pb om kaxdozo
cmaHdapmHo20 pacmeopa e MepHyio kos16y Ha 100 mn, do6aensiiom 1 M asomHoll kucriomsli (4.2), pas6aensiom
eodoli o Memku U NnepeHocsim pacmeop e nodxodsuiuil cocyad.

4.6 MynbTuanemMeHTHbIA KanUGPOBOUHbBIA pacTBOp

CornacHo npumepy, 4aHHOMY B 4.5, MyNnbTWaNeMeHTHbIA kanuGpoBOYHbIA pacTBOP AOMKEH coflepXaTb:
p = 100 mkr/n As, p = 50 mkr/n Cd, Hg, Pb. MNuneTkoit nepeHocaT 0,5 Mn pas6aBneHHOro ctaHAapTHOro pac-
TBOpa pTyTH (4.4) U 0,5 Mn pasbaBneHHOro MynLTUaNEMeHTHOro pacTeopa (4.5) B MepHyto konby Ha 100 mn,
nobaensoT 1 Mn a3oTHol KUcnoThl (4.2), pasbaBnsaoT BOJOV A0 METKU U NEPEHOCAT pacTBOp B NOAXOAALLMIA
cocyn (pekomeHpyetcsi MOA unu keapu).

4.7 PacTBOp BHYTpPeHHEro craHaapra

PekomeHayeTcs Mcnonb3oBaTh pacTBOP BHYTPEHHEro cTaHAapTa, COAepXaluvid poaui U NoTeuui
C MaccoBOW KoHLIeHTpaumein p = 1000 Mr/n. 3onoTo ucnonb3yeTcs Ans ctabunusauun pTyTu B pacTBope U
yMeHblueHUus acpdpekta namMaTu. BHyTpeHHuiA (ve) ctaHaapT (bl) JorkeH (QOMKHbLI) OXBaTbiBaTb AuanasoH
Macc, UCnonb3yeMblil Ans onpeaeneHusi aneMeHToB. KoHUeHTpaumu aneMeHToB, UCNoSb3yeMbiX B KayecTee
BHYTPEHHUX CTaHAAPTOB B aHaNM3npyeMbIX pacTBopax, AONKHbI ObiTb HE3HAYUTENbHBIMU.

4.8 PazbaBneHHbIA pacTBOP BHYTPEHHEro cTaHaapra

KoHueHTpauust pa3baBneHHOro pacTeopa BHYTPEHHEro ctaHaapTa AoMkHa 6biTb AOCTATOMHO BbICOKOIA,
yTOoGbI A@BaTh curHan Heo6xoaMMon MHTEHCUBHOCTU. B cnyyae ¢ pacTBOpoM BHYTpeHHero ctaHaapTta p(Au,
Rh, Lu) = 5 mr/n nuneTkoit nepeHocsT no 0,5 mn Au, Rh 1 Lu oT kaxxgoro pacTtsopa BHYTPEHHero craHgapTa
(4.7) B konby Ha 100 mn, go6aensoT 1 MN asoTHOW KWcroThl (4.2), pa3baBnsaloT BOAOIA [0 METKU U NepeHo-
CSAT pacTBOp B NOAXOASALLUUIN COCYA.

4.9 ONTMMKM3IUPYIOLIUIA pacTBOp

OnTMMKU3NPYIOLLIUIA pacTBop Mcnonb3ayeTcs npy npoBeaeHun Hactpoiku UCIM-MC. JaHHbiit pacTBop uc-
nonb3yeTcs AnA KanMBpoBKyY LUKanbl Macc M ANs HAaCTPONKN MakCUManbHOW YYBCTBUTENBHOCTU NPU HUBKUX
YPOBHSIX OKCMAOB WU ABYX3apsiaHbiX WOHOB. ONTUMMIMPYIOLMIA pacTBOp AOIDKEH coAdepXaTb 3MeMeHTbl,
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KOTOpbiE OXBaTbiBalOT BECb AWANAasOH MAacc, U AaBaTh BLICOKME YPOBHU OKCUMAOB U AByX3apsiAiHbIX UOHOB.
MoryT ucnonb3oBaTbCA pacTBOpbl, pekoMeHAyeMble uarotosutenem npubopa UCM-MC. [ins aaHHbIX uenei
noAxoAsLLMM SIBNAETCA pacTBOp, coAepxaluuii, Hanpumep, Y, Rh, Ce n Pb. KoHueHTpauus aTux anemeHToB
[OMXHa BbIOUpaTLCSA TakuM 06pasoM, YToObl AOCTUranack UHTEHCMBHOCTL curHana ot 10 000 go 100 000.

4.10 XonocToit pacTesop

XonocToN pacTBop COAEPXUT BOAY U TAKOE Xe KONMYECTBO KUCNOTHI, KOTOPOe UCNONbL3YyeTca B Kanub-
POBOYHOM PacTBOpE.

5 O6opyaoBsaHue

5.1 OBwue nonoxeHusn

CTabunbHOCTb aHanUaupyembix U pasbaBneHHbIX cTaHOapTHLIX PacTBOPOB O4eHb CUMNbHO 3aBUCUT OT
MaTtepuana, U3 KOToporo W3roToefneH cocya xpaHeHusi. B cnyuae onpefieneHus cnefoBbiX UMK ynbTpache-
[OBbIX KOHLIEHTpaLWiA 3NeMEeHTOB HaCTOATENbHO PEKOMEHAYETCH UCMONb30BaTh COCY/bl, U3roTOBNEHHbIE U3
KBapua unu dTopnonumepos (nonuteTpadropatuneH — MT®J, nepdTopankokcu — MNOA). Crekno mnu no-
nusuHunxnopua (MBX) ucnons3oBartb He cneayeT. MoxHO ucnons30BaTh COCYALl, UrOTOBNEHHLIE U3 APY-
X MaTepuanos, NpY YCNOBUMK, YTO 9TO He BIUSIET Ha pe3ynbTaTthl. Cocyabl Heo6XxoAUMO TLLATENBHO Yu-
CTUTb U CNONAcKUBaTb.

5.2 Macc-cneKkTpoMeTp ¢ MHOYKTUBHO CBA3aHHOW nna3moii (UCIM-MC)

Macc-cnekTpoMeTp G MHAYKTUBHO CBSI3aHHOI aproHOBOW NNa3moid, ¢ paboyMM guana3oHOM Macc ot
5 0o 240 a. e. M. [ina pyTUHHOW pabOTHI MACC-CNEKTPOMETP AOJDKEH pacno3HaBaTh Macchl Takum obpasom,
4TOObI LUMPUHA NWKa HA ypoBHE 5 % BLICOTHI NMKA COCTaBnsAna 1 a. e. M. UK MeHee (paspellalowas crno-
cobHocTb 300), M MMETb YyBCTBUTENBHOCTL, MO3BONSIOLLYIO JOCTUYL Npeaenbl 0GHapyXeHus, NepeuncneHHLIe
B Tabnuue 2. [Ins yMEeHbLWEHNSA BNNSIHUS NONMATOMHBIX MOHOB MOTYT MCNOMb30BATLCA MaCC-CNEKTPOMETPhI
C [JONOSHUTENbHON PeakUWOHHOW WU KOMMM3UMOHHON siyeilkoid. MoryT Takke WCnonb3oBaThCA Mace-
CrNeKTPOMETPbl C AETEKTOPaMU BLICOKOro pa3speLleHus, YTO NO3BOMNSET pasfenATb NONMaTOMHbIE NOHBI.

UCIM-MC, umetoLumii cUcTEMY pacrbINeHUsi ¢ HUSKOUMIMYTNbCHBLIM NepUcTanbTUHECKUM HacCOCOM, AOMMKEH
6biTb 060pYAOBaH perynsaTopoM MaccoBOro pacxofa pacnblfiuTeNbHOro rasa.

5.3 AproH

YucTota kak MuHuMyM 99,99 %.
5.4 MNpumMmeHsieMble CpeacTBa U3MEepPEHUA [OSKHBI NPOIATU METPONOrMYECKUA KOHTPOrb B COOTBETCTBUM
¢ 3akoHopaTenscTBoM Pecny6nuku Benapyck. UcnbitatensHoe o6opyaoBaHue NOANEXUT aTTecTaumu.

6 NMpoueaypa

6.1 Mpo6onogroToska

Mpo6bl NpoayKTOB NUTaHUA noaBepratoTesl 06paboTke NyTeM MUHepanu3aumu noj AasneHUeM cornac-
Ho EN 13805. PacTBop MuHepanusosaHHoi Npobul pa3basnsioT BOAOK A0 U3BECTHOro obbema (aHanuau-
pyeMblit pacTBop). KOHUEHTpaums asoTHON KUCHOTLI, UCNoNb3yeMasi B KanmbpoBOYHbIX pacTBopax, AOMKHa
6biTe aHanorMyHa OKOHYATENbHON KOHLIEHTPaLWK a3oTHOW KWUCMOThI B aHanuavupyemom pacteope. Ecnu
BO BpeMsl MuHepanusauumM [o6GaBnsincst nepokcuza BoaopoAda, B KanubpoBouHbie pacTBopbl Aob6aensTe
nepokcua Bogopoga He TpebyeTcs.

6.2 UCn-mc

6.2.1 O6wme nonoxeHun

Koppensiuus mexay KOHLEHTpauuei anemMeHTa 1 U3MepsieMOoil CKOPOCTbIO cuYeTa ocTaeTcs NMHenHowm
B npefenax HecKOmNbKUX MOPSAKOB BenuuuHbLL. CrnenosarensHo, MOryT UCMONb30BaTLCs NUHeNHbIe kanubpo-
BouHble dyHKUuM. CooTBETCTBUE KanuBpoBKM NUHERHON (yHKUMM HeobXoauMO NpoBepsiTb NEPUOAUHECKM
no Kaxxaomy anemMeHTy. B cnyyae ¢ npu6opamu UCIM-MC, nmeromm pacLuvpeHHblil IMHEAHBIA AnanasoH 1
pervcTpupylowmMMK CUrHan B ABYX peXumax (MMMyNbCHOM U aHanorosoM), TpebyeTcsi AononHUTeNbHas ne-
puoanyeckas Npoeepka koaduLUMeHTa kKanuBpoBKY 3TUX ABYX PEXUMOB perucTpauumu curHana.



CTB EN 15763-2015

6.2.2 Pa6ouue napametpsi UCM-MC

Ta6bnuua 1 — MNpumep pabouux napametrpor UCM-MC

MapameTtp Hactpoiika
MOLLHOCTb BLICOKOYACTOTHOrO CUrHana, Bt 1500
CKOpOCTL NOTOKa raza-HocuTensi, N/MuH 1,2
CKOpOCTb NOTOKa NNasMoobpasyoLero rasa, n/MuH 15
CKOpOCTb NOTOKa BCMOMOraTenbHOro rasa, ji/mvH 1,0
PacnbinvtenbHas kamepa OeyxnpoxogHas ¢ BOAsIHbIM OXlaXaeHUeM
Temneparypa pacnbinurensHoi kamepsl, °C 2
HanpsxeHue Ha nuHaax 4,5
Paspelualowas cnocobHOCTb No Macce 0,8
BpeMs UHTErpupoBaHUusi, YUCIO TOYEK/MC 3
Yucrno To4ek Ha oauH NUK 3
Y1Cno NOBTOPHBLIX U3MEPEHU 3

JomkHbl MCNonb30BaTLCA pabovne napameTpsbl, ykasaHHbIE B SKCNyaTaLuMoOHHOM PYKOBOACTBE U3rOTO-
BuUTens. Kak npaBuno, aHa4yeHuss MOLLHOCTU Nna3sMel ycTaHaenueatoTcs B npegenax ot 1100 go 1500 Br.
WUcnonb3osaHue Gonee kopoTkoro unu Gornee ANUTENbLHOrO BPEMEHU WHTErPUPOBAHUSI MO3BONSAET BNUATH
Ha 4YyBCTBUTENbHOCTb B HEKOTOpbIX Npeaenax. Kak npaesuno, Ans Kaxagoro pactBopa AOMKHbI NPOBOAUTLCA
TPU NOBTOPHBLIX U3MepeHus. Npumep pabounx HacTpoek npubopa nokasaH B Tabnuue 1.

6.2.3 Npouenypb! HacTpoiku UCTM-MC

Mepen TeM Kak NPUCTYNUTL K PYTUHHLIM U3MEPEHUSIM, HEO6XOAMMO BLINOMHUTL CReayrLwue npoueay-
pbl HacTpoitku. Mpubop NCM-MC gomkeH nporpetbes B paboyem pexume ot 20 go 30 muH. MpoBepsiloT
paspelualoLLylo cnocobHOCTb Mo Macce, kKanMBpoBKy LuKanbl Macc, YyBCTBUTENLHOCTbL U CTabUnbHOCTL cu-
CTeMbl, Ucnonb3ays NoaxoasilMii oNTUMU3MpYoLWMiA pacTeop (4.9). C NOMOLLBIO ONMTUMU3UPYIOLLENO pacTBO-
pa npoBoAuTCA exeaHeBHas HacTporka WCM-MC ans AOCTMXKEHUs MakCUMaribHbIX CUTHASIOB OT MOHOB U
HU3KMX YPOBHEW CUrHanoB OT OKCUAOB (Hanpumep, MmeHee 2 %) U OT ABYX3apsAHbLIX UOHOB (HanpuMmep, Me-
Hee 2 %). Ecnu ucnonbayetcs Npubop ¢ KONNWU3MOHHOI UMW peakLMOHHOM sYeitkoil, Heo6xoaUMO ONTUMU-
3upoBaTh CKOPOCTb NOTOKA rasa (oB) sAveinkn AnA o6ecneYeHnUa 4OCTAaTOMHOrO YMEHbLLEHUA NOMEX, CBA3aH-
HbIX C NONUaTOMHLIMKU UOHamMK. Ecnu ncnonbayeTcsi Macc-CNEKTPOMETP C BbICOKOW paspeluaiolleii cnoco6-
HOCTbIO, NPOBEPKY KanubGpoBKu U YYBCTBUTENLHOCTU HEOBXOAUMO NPOBOAUTL ANA KAXKAOTO UCNONbL3YEMOro
WHTepBana AUCKpeTHOcTU. Bpems, Heobxoaumoe aAns noaayn npobbl U NPOMBIBAHUA, YCTaHaBNUBAIOT
C y4yeToM AnuHbI TpyOku. Ecnu oxupaiotca 6onblume pasnuyma B KOHLEHTPAaLUM UCTILITYEMbIX PacTBOPOB,
BpeMs noAa4un npobbl U BpeMs NPOMbIBaHUA AOMKHBI GbITh NPOANEHbI.

6.3 Nomexu

6.3.1 O6LuMe NnonoXeHus

Ha pesynbtathi uamepeHuit MeToaoM UCIM-MC MoryT BnusTb NOMEXU pasnuyHbIX TUNOB. McToYHMKaMu
HecneKkTparnbHbIX MOMeX SIBMAIOTCA, HaNnpUMep, BA3KOCTb U KONWYECTBO MaTpuubl B aHanu3upyemMoMm pac-
TBOpe. bonbluoe cogepxaHue coneit MOXeT NPUBECTU K 3arpA3HEeHUIO, B YaCTHOCTM, KOHYCOB cucTeMbl. Kak
npaBuIio, coAepXaHue conel B aHanmaMpyeMoM pacTBope He 0MmkHO npesbiwats 0,2 % (Maccosas aons).
Mcnonb3oBaHWe BHYTPEHHUX CTaHAAPTOB NO3BONSET YYECTb BMUSIHUE HEKOTOPbIX HECNEKTPanbHLIX NOMEX.
OdpekT namaTy cuctembl noaaum npobsl MOXET NOBNUATL HA pe3ynbTaTbhl UBMEPEHUWI! NP6, BLINONHEHHBIX
nocrne uamepeHusi Npo6 ¢ BbICOKUMU KOHLIEHTPaLUsiMU aneMeHToB. B 4yacTtHocTH, B cnyyae npo6 ¢ BbICOKOW
KOHUeHTpauuein Hg TpebyeTcsa npoaneHue BpeMEHU NPOMBLIBAHUS U BbINOSIHEHWE KOHTPOMbHLIX U3MepeHUi
XONOCThIX pacTBOpoB. MNpu namepeHusax metoaoMm UCI-MC cywiecTBeHHBIMU ABNAIOTCA CNEKTPanbHbIe no-
Mexu (6.3.2, 6.3.3). Haubonee BaxHbie NoMexu nepeuncnieHbl B Tabnuue 2. MNpeaens o6HapyxeHuUss MoryT
pa3nuyaTbCA B 3aBMCUMOCTU OT KOHKpeTHOro npubopa u 3aBUCAT OT paspeluatoLleil cnocobHocTu npubopa
no Macce 1, HanpuMep, Takux ¢hakTopoB, Kak TUN MaTpuLibl, YCIOBUS BLIMONHEHUS] U3MEPEHUIA U YCIIOBUSI
okpyxatowleit cpeabl B na6opatopuu. Mpubop, ucnonbayemblii ans uamepeHuin metogom UCM-MC, gomxeH
uMeTb Npeaentl obHapyXeHUsi He Xyxe nepeuncneHHbiX B Tabnuue 2 npu U3MepeHun YUCTbIX CTaHAapTHBIX
pacTBOpOB W HacTpoikax npubopa, MCNonb3ayeMbIX Ansi pyTUHHOTO aHanuaa. [Mpegen o6HapyeHVs BbluUC-
NAIOT Kak 3-KpaTHOe CTaHAapTHOE OTKIIOHEHWE CPEeAHEro 3HayeHs MU3MEPEHUIA XONocToi Npobhkl.
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Tabnuua 2 - PexoMmeHgyeMble U30TOMNbI, Npegenbl 06HapyXeHUsA U NOoTeHUUaNnbLHbIE NOMeXU

Mpenen MomMexu oT u3oba- BoamoxHbie nomexu ot NONUaTOMHBIX uﬁouoa
SneMeHT VsoTon OBHApYHOHUS, pUMECKUX MNu B 3aBUCMMOCTU OT prlza:)‘(;u;:;ou.leu cnocobHocTn
MK/ ABYX3apsiaHbIX
UOHOB 300 10 000
As 75 0,5 ArCI', KAr', CaCl’, KS®,
CaS’", CoO*, CoNH", NiN",
NiNH*
Au 197 BHYTPeHHWIi cTaHaapT TaO®, HFOH', WOH"
cd 111 0,5 MoO*, MoOH®, AsAr", MoO*, MoOH*
SeCI', SeS*, BrS*, ZnAr*
1129
114 0,2 Sn* MoO", MoOH", SeClI’, MoO*, MoOH"
SeS’, SeAr', BrClI', BrS*
Hg | 1992
200 1 HgH', WO*, WOH" HgH*
2012
202 0,2 HgH*, WO* HgH"
Lu 175 BHYTpeHHWIi cTaHaapT BaClI', BaAr", CeCl’, LaAr’
Pb 206 0,3 RhRh*
207 0,3 PbH", IrO* PbH"
208 0,2 PbH*, HgC", PtO* PbH"
Rh 103 BHyTpeHHWIi cTaHaapT Pb***, CuAr', SrO*, SrOH*, | SrO*
SINH*, KrOH®, ZnCI*
@) ﬂaHHble n30TONbI MoryT ucnonb3aoBaTbhcA AnNs npoaepxu W30TOMNHbLIX OTHOLLEHWUIA B KAUecTBe KOHTpONA Kavyecrtea.

6.3.2 U3o6apuueckue nomexu

M3oBapurueckue nomexu, Hanpumep B cnydae ¢ 114 Cd u 114 Sn, MOryT yuuThIBaThCH NPY NOMOLLM UH-
TepdepeHLUOHHbIX ypaBHeHUi (npumMep B Tabnuue 3). MonpaBoyHblid KOAULUEHT MOXKET BbIYUCHATLCA
Ha OCHOBaHWUM NPUPOAHOrO COOTHOLLEHUSA U3OTOMOB.

IMpumep — Mpu onpedenernuu 114 Cd eknad (nonpaeoyHsiill koaghguyueHm) om nomex 114 Sn onpedensiom
no 118 Sn (0,65 = % konuvyecmeo 114 Sn; 24,22 = % konuyecmeo 118 Sn). CM. ypaeHeHue (1):

0,65x114 Sn

2297 250 _ 0,026 84. ()
24,22x118 Sn

Kak npasuno, copmynbl Ans BbIMMCNEHUS MOMPaBOK Ha MOMEXU (MHTepdepeHLUOHHbIe YpaBHEHUSA)
BKITIOYEHbI B NporpamMHoe obecneyeHue npubopa UCIM-MC.

Ta6nuua 3 - YpaBHeHUA 4NA BLIYMUCNEHUA NONPaBoOK Ha HEKOTOpLIe u3o6apulyeckue nomexu

W3oTon PEKOMeHﬂyEMaﬂ nonpaeka
75 As — 3,127 x (77 Se + 0,322 x 78 Se)
unu: — 3,127 x (77 Se — 0,826 x 82 Se)
114 Cd — 0,026 83 x 118 Sn

6.3.3 Nomexu OT NONMATOMHBLIX UOHOB

[aHHble nomexu cosaalTcs B NnaamMe nnasMoobpasyowuM rasom, peakrusamu 1 matpuueid. Mpumeps
nepeyucneHsl B Tabnuue 2. Konuvectso NoMex AaHHOTO TUNa CUNLHO 3aBUCUT OT XapaKTepUCTUK HaCTPOMKK
nna3mMbl (HanpuUMep, OT YPOBHA OKCUAOB), @ TAlOKe OT TWUMa U KONMMYeCcTBa MaTpuubl. [lonpaBku MOXHO BHO-
CUTb, MCNOMNb3ys MaTeMaTudeckue KoadULUEHTBI UNU NYTEM U3MEPEHUS CTENEHW BIIUSHUS ANeMeHTa —
MCTOYHMKa nomMexu. BonbLIMHCTBO NOMEX OT NONMMAaTOMHbIX MOHOB MOXET OblTh NPEOAONEHO B Cry4ae uc-
nonb3oBaHus cextopHoro MCI-macc-cnekrpoMeTpa ¢ paspeluatoLeit cnocobHocTeio Mace ao 10 000.
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6.4 KanubpoBoOYHbIE pacTBOPLI

Ons kanubposku npubopa UCNONb3YIOT PacTBOPbl KaK MUHUMYM TPeX pasnuyHbIX KOHLIEHTpauuid. [ua-
Na3oH KOHLUEHTpaLUuii AomkeH BbIBUpaTbC UCXOAA U3 OXMAAEMbIX KOHLEHTpauui B aHanu3npyeMbix pac-
TBOpax U C y4eTOM NUHEHOro AMHAMUYECKOro AuanasoHa. BaxkHo, 4To6bl KOHLeHTpaLus asoTHOM KUCNOThb
B pacTeopax npob u B kanMbpoBOYHLIX pacTBOpax Obina NpuénuanuTensHO OAUHAKOBOM.

Cnegyioliee onucaHne MOXeT paccMaTpuBaTbCs B KAYECTBE NpuMepa:

Kanu6poBouHsiit pactsop 1: p(As) = 1 mkr/n, p(Cd, Hg, Pb) = 0,5 mkr/n.

MuneTkoi nepeHocsAT 0,5 MM MHOrO3NEeMEeHTHOro kanuBGpoBoYHOro pacTeopa (4.6) B MepHyto konby Ha
50 mn, no6aensioT 1 Mn a3oTHOM KUCNOTHI (4.2) u paz6aBnsaloT BOAOK A0 METKW.

Kanu6posouyHbiit pacTBop 2: p(As) = 5 Mkr/n, p(Cd, Hg, Pb) = 2,5 mkr/n.

MuneTkol nepeHocAT 2,5 MN MHOro3nNeMeHTHOro kanubpoBoyHoro pacteopa (4.6) B MepHyio konby Ha
50 mn, no6aensioT 1 Mn asoTHOR kKucNoThl (4.2) u pas6éaenaloT BOAOH 40 METKU.

Kanu6poBouHbiit pacteop 3: p(As) = 20 mkr/n, p(Cd, Hg, Pb) = 10 mkr/n.

MuneTkol nepeHocsT 10 MN MHOrO3NEMEHTHOrO kanuMGPOBOYHOrO pacTeopa (4.6) B MepHyio konby Ha
50 mn, no6aenAoT 1 MN a30THOM KUCNOTHI (4.2) 1 pa36aBnaloT BOAOK A0 METKK.

HaHHble kKanMBpoBoYHLIE pacTBOpbl HEO6XOAUMO rOTOBUTL HENOCPEACTBEHHO Nepen UCMOMNb30BaHNEM.

6.5 MpurotoBneHue KanUGPOBOYHLIX U aHANU3UPYEMbIX PAaCTBOPOB ANA W3MEPEHUA METOAOM
Ucn-mc

Kaxqawii pacTBop, UaMepsieMbili BO BpeMsi pyTUHHBIX aHanu3oB MmetogoM UCT-MC, nonmxeH cogepxatb
BHYTPEHHUI cTaHaapT. KoHueHTpauusa BHYTpeHHero (ux) craHaapta (0B) AomkHa (b)) ObITL OAUHaKOBOW
BO Bcex pacteopax. MNpu onpeneneHun ptytu ans obecneveHus ee ctabunsHocTu HeobGxoaumo AobaenaTL
3onoro. Mocne MuHepanusaLumu Npobul noa AasneHueM (cornacHo EN 13805) npoby pasbasnsiioT U NpoBoAAT
aHanus.

Mpumep — Munemxoi nepeHocsam 10 mn pacmeopa ¢ Hyneeoll KOHYeHmpayuel wiu kanu6poeo4yHo20
pacmeopa e cocyl dns aHanu3a, dobaensiom 0,1 mMn pa3baenieHHO20 pacmeopa eHympeHHe20 cmaHOapma
(4.8) u nepemewusatom. [Tunemxoli nepeHocam 2 Mn ucnsimyemoii npo6nul @ cocyd Onsa aHanu3a, dobaensiiom
8 mMn eodbi u 0,1 M1 pasbaeneHHo20 pacmeopa eHympeHHe20 cmandapma (4.8) u nepemewusaom. Kaxobiii
pacmeop codepxum npubnusumensHo 10 Mx2/n eéHympeHHe20 cmaHdapma Rh.

PacTsop BHYTpEHHEro cTaHgapTa MOXHO Takke A00aBnsTb OTAeNbHO NyTeM BBOAA B ApyroW kaHan
nepucTanbTUYECKOr0 Hacoca, Ucnonb3ayeMoro Ans aHanuaa. bepyT Takylo KOHLUEeHTpaLmio pacTBopa BHYT-
peHHero ctaHaapTa W 3afatoT Takyl CKOPOCTb NMogayu npobbl NepucTanbTUMECKUM HacoCoM, YTOObLI A0CTH-
ranacb MaccoBasi KOHLieHTpaLWsi BHYTpeHHero ctaHgapTa npUuMepHo p = 50 Mkr/n.

MpuMeyaHue — BBoA BHYTPEHHUX CTaHOApTOB B CUCTEMY Yepea OTAeNbHLIN KaHan MoXeT npusecty k pasbasne-
HUIO aHaNW3upyeMoro pacTeopa.

6.6 Kann6bposka npu6opa UCIM-MC

WamepsioT xonocToi pactsop (4.10) u 3aTem kanubpoBoyHble pacTeophl (6.5).

BbluncnsioT dyHKUMIO KanuBpoBKU cornacHo pyKOBOACTBY Mo akcnnyatauuu npubopa. MNpu Heobxoau-
MOCTU AOMKHBI YMUTHIBATLCS pasnuyHble COOTHOLLIEHUS U30TONOB B KanvGpOBOYHbIX pacTBOpax U B UCHbI-
TyeMbIX pacTBopax.

6.7 AHanu3a npo6

Mocne kanu6poBku npubopa NPoBOAAT M3MEpPEHUe aHanusupyemblx pacteopoB. [po6bl, NonyyeHHbIe
nyTeM MUHepanuaauuu noa AasneHMeM, JOMKHbI 6biTh pa3baBneHsl nepen BeINONHEHWEM uamepeHus (6.5),
YTOObl UCKIIOYUTL MOMEXMW, CBSI3aHHbIE C BbLICOKMMU KOHLIEHTPAUUAMU MaTPUYHbIX aNeMeHTOB. Ecnu okoH-
yatenbHbli 06bEM MUHepanuaoeaHHoOW Npobbi coctaBnseT oT 20 go 30 Mn, ANA W3MEpeHUss MeToaoM
MCIM-MC pekomeHayeTcs ucnonb3osatb 10-kpaTtHoe pasbasneHue. Yepes nogxoasLine KOpoTkue UHTEpBa-
bl (HanpuMep, Yepes Kaxxablie NSATb UNK AecsiTb Npo6) AOIMKHLI NPOBOAUTLCA NPOBEPOYHbIE UBMEPEHUSA XO-
JIOCTOro pacTeopa U 0gHoro kanubpoBouHoro pacteopa. OTKNMK Ha KOHLIEHTPaLMIO faHHOro KanMbpoBoYHO-
ro pactsopa Qo/mKeH HaxoauTbes B npefenax 10 % oTknuka, Nony4eHHoro Bo BpeMs npeasiayliein kanvb-
posku/nepekanubpoBkn. B crnyyae ¢ BbICOKMMU KOHLEHTpauusiMu Hg AOMKHO NPUMEHATLCS YAMWMHEHHoe
BpeMsi NpoMblBaHUs. YTo6GLI NpUMEHNATL COOTBETCTBYIOWEE (YANUHEHHOE) BpeMsi NPOMbIBaHUs, Heobxoau-
MO 3apaHee YCTaHOBUTb NPOAOIMKUTENLHOCTL BpEMeHM, HEOGXOAUMOro Ansi NPOMbIBAHUA CUCTEMBI, UC-
nonb3ys kanu6poBOYHbIA cTaHAApT ¢ Havbonee BbICOKOW KOHUEHTpauuei. B cnyyae nonydeHvss nocne
NPOMbIBKW BLICOKUX MHTEHCUBHOCTEN CUrHana JaHHOro areMeHTa pekoMeHayeTcsl MPOBOAUTL KOHTPONbHbIE
M3MEPEHUS XOMOCTLIX paCTBOPOB AN NPOBEPKU Hanuuus apdeKkTa namaTu.
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6.8 NMpoBepka HanNU4YUA MaTpUUHbLIX 2¢pexToB

KonuuecTBo MaTpuubl B aHaNM3MpyeMoM pacTBOpe MOXET cTarb UCTOYHUKOM Gonee unu MeHee cylue-
CTBEHHbIX MaTPUUHbIX 3achekToB. [N NpoBepku HaNUYUA MaTpUYHBLIX 3(PPEKTOB K aHanNU3MpyemMoMy pac-
TBOpY AOGABNAIOT U3BECTHOE KONMYECTBO MYFbTUINIEMEHTHOrO CTaH4ApTHOIo pacTaopa.

Mpumep — B coomeemcmeuu ¢ npoyedypoii Npu20mosJieHus aHanu3lupyeMbix pacmeopoe (6.5) nunemxoli
nepeHocsam 2 M1 ucnbimyemoli npo6si 8 cocyd dns aHanu3sa, do6aesisiom 7 M 6odbl U 1 M1 Kanu6pPoOEOYHO20
pacmeaopa 3 (6.4). 3amem dobaensiiom 0,1 mu1 pazbaaneHHo20 pacmeopa éHympeHHe20 cmaHdapma (4.8) u ne-
pemewuearom. Takum xe o6pazom 2omoeam npoby 6e3 dobaeku, ucnonb3ya 1 M1 80061 eMecmo kanubpoeoy-
HO20 pacmeopa.

MaccoBas KOHUeHTpauus, usmepeHHasl B npobe ¢ ao6aBkoi, He AomkHA npeBbiwaTh £10 % oT 3Haue-
HUS KOHLUEHTpauuu anemeHTa, aob6asneHHoro B npo6y. Ecnu pasHocts 6onblue, AnA yyeta BAMSIHUS MaT-
pPUYHBIX 3chdeKToB AoMmkHa NPOBOAUTLCA kanuGpoBka METOAOM CTaHAAPTHLIX 406aBOK.

6.9 KanuGpoBka MeToAOM CTaHAAPTHLIX A06aBOK

Kanu6poBka mMeToaoM cTaHAapTHbIX A06aBOK AOMKHA COCTOATb Kak MUHUMYM U3 TPEX TOuEK, U3 KOTO-
pbiX ABe BKMIOYaloT cTaHAapTHbie Ao6aBku. HamBbicluaa KOHUEHTpauusa ctaHaapTa AomkHa 6biTb B TpU —
NsATb pas Gonblie KOHUEHTpauuuM B aHanuMaMpyeMoMm pacteope. MuHuManbHas KOHUeHTpauusi craHaaprta
JOMKHa COCTaBNATbL NONMIOBUMHY MaKCUMarnbHO KOHLIEHTpauun ctaHaapta, T. . 100 %, 200 % u 400 % wc-
XOAHOI KOHLEeHTpauuu B aHanuaupyemoit npobe. AHanuaupyeMbiii pacteop 6e3 no6aBku ucnonbayercs Kak
MUHUMManbHbIA YPOBEHb KOHLIEHTpaLMM ANns NOCTPoeHusi kanubposouHoro rpaduka. JluHus perpeccuu, npo-
BEe[leHHasA Yepe3 3TWU TOYKMU, NepecekaeT oCb KOHLEHTpauuni B obnactu oTpuuaTenbHbiX 3HadveHuid. Abco-
NIOTHOE 3HaYeHUe B TOUKE NepPeCceYeHUs COOTBETCTBYET KOHLIEHTpaLUK 3neMeHTa B pacTBope npobhbi.

lMpumep — Ecnu aHanusupyemsiii pacmeop codepxum npubnusumensHo p(Cd) = 0,5 mx2/n, nunemxoli ne-
PpeHoCcsm 6 Yembipe pa3HbiX cocyda Ons aHanu3sa no 2 My aHanusupyemol npo6si. B cocyd ¢ nepeoiil npo6oti
dob6aensiom 8 Mn eodsl (= aHanu3upyembiii pacmeop 6e3 dobaeku). B cocyd co emopoli npo6oii dobaeansiiom
7,5 mn eodsi u 0,5 Mn kanu6poeouyHozo pacmeopa 3 (6.4) (= npo6a ¢ dobaakol 1, c dobaeneHHoli Maccoeoll
KkoHueHmpauyuel p(Cd) = 0,5 mxa/n).

B cocyd ¢ mpembeli npo6boli dob6aensiom 7 My eodst u 1 Mn kanubpoeoyHo20 pacmeopa 3 (6.4) (= npo6a
¢ dobaexoli 2, ¢ dobaeneHHol Maccoeoli koHUenmpayueli p(Cd) = 1 mx2/n). B cocyd ¢ yemeepmoii npo6oi
dobaensiom 6 Mn eodnl U 2 M kanubpoeoyHo20 pacmeopa 3 (6.4) (= npo6a ¢ do6aexoli 3, ¢ do6aeneHHOl
Maccoeoli koHueHmpayuel p(Cd) = 2 mka/n).

7 BbluucneHue

BblMucneHue KoHLEHTpaLUMK, Kak NpaBuno, ocyllecTBRSAETCA aBTOMaTUYECKU C NOMOLLbIO NPOrpaMMHOIo
o6ecneyveHus npubopa UCI-MC. Mpu 3TOM BLINONHAIOTCA cneaylowmue ASUCTBUA ANS KaXKAOro aneMeHTa:
KOPPEKTUPYIOT CKOPOCTb CHETa B COOTBETCTBUM C BbiOpaHHOM nonpaBoyHoM hyHKUMel. S3HaueHust ckopocTU
cyeTa, U3MepeHHble B XOMNocToi npobe, kanMbpoBOYHLIX U aHanNU3NpyeMbIX pacTBopax, HOPMUPYIOTCS OT-
HOCUTENBHO 3HAYEHUsi CKOPOCTU cueTa BHYTPEHHEero craHgapra. BuuucnsioT kanubpoBOYHYIO (BYHKLMIO.
WUcnonb3ys s3Ha4eHWe CKopocTu cyeTa, kanmbpoBouHyto yHKLMIO U koadbdUuueHT pasbaBneHus, BuIYACTS-
HOT KOHLIEHTpaLuu1y 9N1eMeHTOB.

BbluucnsIOT cogepaHue w Kak MacCOBYIO AONI0 dNieMeHTa B MUNNUrpamMMax Ha kunorpaMm npoGbi,
ucnonb3ays cregyiowiee ypasHeHue (2):

_axVxF

~ mx1000°

rAae a — maccoBas [oNA dNeMeHTa B aHanM3upyeMoM pacTBope, MKI/;
V — 06bemM pacTBopa MMHepanu3oBaHHOW NPoGLl Nocne pacTBOPEHUs, MIT;
F - koadhduuneHT pasbaBneHusi UCNILITYEMOro pacTBopa;
m — ucxogHas Macca npoObl, T.

)

8 AHanUTUYeCKUIt KOHTPONL KauecTsa

B pamkax aHanuTMHeCcKoro KOHTPONS KavyecTBa AOIKHBI M3MepPATLCH XONOCThbie pacTBophl U pedepeHc-
Hble NPo6bl, KOTOPLIE UMEIOT COMNOCTaBUMYIO MaTpULly U B KOTOPbIX COAEPXaHWe onpeaernsieMbiX S5IEMEHTOB
[OCTOBEpHO U3BECTHO. [laHHble M3aMepeHUsl AOIKHLI NPOBOAUTLCA B KaXKAOM Cepuy aHanuampyeMmbix npob.
PedbepeHcHbie Npobbi AOMKHLI NoABEpraTbCA BCeM aTanaM npoueaypbl Npo6onoaroToBkW, HaYUHas ¢ MU-
Hepanusauuu.
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9 MNpenen KONUYECTBEHHOro onpeneneHus

Mpepen KONWYECTBEHHOTO onpefeneHus AOSPKeH OLEHUMBATLCA ANA KaKAOro ANEeMeHTa Mo 3HauYeHUuio
CTaHAapTHOTrO OTKIIOHEHUS!, BbIYUCIIEHHOMY Ha OCHOBAHUM OLEHKM 3a AnuTenbHbid nepuopd. B cnyuae
CO CNefoBbLIMU 3MeMEeHTaMU NMpefen KONMYeCTBEHHOrO onpeaeneHusl, kak NpaBuno, oLeHUBaeTcs Kak 6o,
rae ¢ — craHAapTHOE OTKIOHEHUE cUrHarna XonocTol npo6bi.

10 MpeLU3MOHHOCTL

10.1 O6WwmMe nonoxeHus

HaHHble no mexnabopaTopHOMy UccneaoBaHuio NPMBEAEHL! B NpUnoxeHun A. 3HaueHus, NONyYeHHbIe
B XoJe AaHHoro MexunabopaTopHoro uccnefqoBaHus, MoryT 6biTb He NPMMEHUMBI K AWanasoHaM KOHLeHTpa-
LMiA 1 MaTpuLaM, OTNIUYHBEIM OT AUana3oHOB KOHUEHTpauui U MaTpuL, NPUMBEAEHHBIX B NPUNOXEHUU A,

10.2 NoBTOPAEMOCTDL

ABconioTHas pas3HOCTb MeXAy ABYMS He3aBUCUMbIMU OOUHOYHLIMU pe3ynbTaTaMu UCTIbITaHWiA, nomny-
YEHHBLIMU B TEYEHUE KOPOTKOro NMpoMeXyTka BpeMeHU ¢ OAHUM U TeM Xe METOAOM UCNbITaHWIl Ha MAEHTUY-
HOM MCMbITYeMOM Marepuane B OQHOW U TOW e nNabopartopuu OQHMM M TEM Xe OnepaTopoM, UCMOMNb3ylo-
LLMM ofHO M To e o6opyaoBaHue, AOMKHa NpeBbilaTb NpeAen NoBTOPSIEMOCTU f, YCTaHOBNEHHbI B Tab-
nvue 4, He 6onee 4emM B 5 % crny4aes.

10.3 BocnpousBoamMmocTb

AGconioTHasA pasHOCTb Mexay ABYMSI He3aBUCUMBbIMU OAVHOYHLIMU pe3ynbTaTaMu UCTIbITaHWIA, nony-
YEHHBIMU OHVM U TEM K€ METOAOM UCTBLITAHUA Ha UWASHTUYHOM UCTILITYEMOM MaTtepuarne B pasHbix fiabo-
paTopusix pasHbiIMU oneparopamu, UCMOMNb3yoWUMKN pasHoe obopyaoBaHue, AoMmKHA NpeBbillaTb npegen
BOCMPOU3BOAMMOCTU R, ycTaHOBMEHHBI B Tabnuue 4, He Gonee 4yeM B 5 % cnyyaes.

Tabnuua 4 — CpenHue 3HaueHus, npenenbl NOBTOPAEMOCTU U BocnpousBsoauMoctu ansa As, Cd, Hg u Pb
B nuweBol npoaykuuu u CCO (Tort-2)

OnemeHT MpoGa Cpepee sHaveHve, r, Mr/kr R, mr/kr
Mr/kr

MbiLwbsk MopkoBb <0,02
FomoreHaT phibbl 1,6 0,2 04
MpubbI 0,07 0,03 0,08
Myxka Mpaxama <0,02
Simulated diet E 0,023 0,012 0,052
Hopeexckuit omap 19 1,9 6,1
Mugun 9,3 1,2 35
TORT-2 21,5 1,8 7.1

Kapgmuii MopkoBb 0,3 0,02 0,07
FoMoreHar pbibbl 0,87 0,18 0,26
MpubbI 0,46 0,05 0,09
Myxka Npaxama 0,033 0,006 0,028
Simulated diet E 0,52 0,039 0,12
HopBexckuii omap 0,08 0,021 0,036
Muauu 1,7 0,18 0,45
TORT-2 28,3 4,0 10

Prytb MopkoBb <0,04
FoMoreHar pbibbl 0,104 0,022 0,084
MpubbI 0,24 0,03 0,1
Myka paxama <0,04
Simulated diet E 0,047 0,026 0,042
HopBexckuii omap 0,57 0,11 0,31
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anemeHT Mpo6a CpenHe;r:,a:raquwe, r, Mr/kr R, mr/kr

Muauu 0,15 0,09 0,10
TORT-2 0,31 0,13 0,16

CauHel MopkoBb 0,088 0,015 0,029
oMoreHart pbiGbl 2,1 0,3 0,5
pubbl 1,6 0,6 0,7
Myka paxama 0,013 0,009 0,018
Simulated diet E 0,26 0,08 0,1
Hopsexckuit oMap 1,14 0,19 0,31
Muauu 2,5 0,9 1,1
TORT-2 0,41 0,14 0,17

11 MpoTokon ucnbITaHUi

MpoTokon ucnbiTaHUi AOMKeH coaepXaTb Kak MMHUMYM cheaytoLlyio UHdopmMaLuio:

a) Bcio uHopmauuio, Heo6xoauMyIo ANs NONMHOM uaeHTUUkaLun NpoobbI;

b) ucrnonb3oBaHHbI METOA UCNbITaHUIA U HOMEP HACTOSILWEro CTaHAapTa;

C) NnonyyeHHble pesynbTaThl U eAUHULILI U3MepeHUsi, B KOTOPLIX AaHHble Pe3ynbTaThl BhipaXeHb;

d) aaty or6opa npo6 1 MeToauKY (€Cnu N3BECTHO);

€) AaTy 3aBeplUeHUs aHanmaa;

f) BoiNonHANOCL NU TpeGoBaHue No Npeaeny NOBTOPAEMOCTY;

g) BCio pabouyio HchopMaLMIO, KOTOpaa B HACTOsILLIEM CTaHAapTe He pernaMeHTUpoBaHa unu paccmar-
puBaeTcs kak HeobA3aTenbHas, a Talke CBEAEHUA O Kakux-nubo cobbITUSAX, UMEBLLUX MECTO BO BPEMS! Bbi-
NoMHeHUs aHanuaa, KOTopble MOrNU NOBMUATL Ha Pe3ynbTaT (bl) UCNILITAHWIA.
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MpunoxeHue A
(cnpaBouHoe)

Peayn bTaTbl MexnabopaTopHoOro uccnefgoBaHuUA

MpeuunavoHocTb MeToaa Gbina ycraHoBneHa CkaHAMHABCKMM KOMWTETOM MO aHanuay nuweBoi npo-
aykummn (NMKL) B xone mexnabopaTtopHoro uccriegosaHusi. O6paboTka AaHHbIX NPOBOAMIIAc: B COOTBET-
cteuu ¢ [1]. PeaynbTaTtbl npuBeaeHsl B Tabnuuax A.1 — A.4. Pe3ynsTaT no cepTuduLUMpOBaHHOMY CTaH-
AapTHoMy obpa3ly ykasaH B Tabnuue A.5.

B mexnabopaTopHOM WMCCnegoBaHUM XapakTepucTMK MeTofa ydacTBoBanu YeTbipHaguaTte nabopato-
puii. UccrneposaHue BkMoyMano onpefernieHne Mbllibska, KagMus, pTYTU U CBUHLA B NULLEBON Npoaykuuu
METOAO0M Macc-CreKTPOMeTPUM C MHAYKTUBHO CBSI3aHHOMW Masmoi nocne MUHepanuaauuy nog AaBrieHUeM.
Mpo6bi 6binu NpeacTaBneHsl yHacTHAKaM UCCIIeOBaHWs B BUAE HEU3BECTHLIX ABOMHbLIX NPo6. YYacTHUKM
BbINONHSANM OOUHO4YHLIE onpeAeneHus Ha kaxxaown npobe. OaguHHaguaTtb nabopaTopuii N8 MUHEpanu3auum
MCMOnb30BanM MUKPOBOMHOBYIO Nevb, a Tpu nabopatopuu vMcnonb3oBanu ANS MUHepanuaauuM cuctemy
pasnoXeHus NoA BbICOKUM AaBNEHUEM.

Ta6nuua A.1 — CtaTcTMYeCKUA aHaNU3 AaHHbIX MexXriabopaTopHOro UccrneaoBaHUA MacCOBOW AONU W, Mrkr,
MbllWbAKa B Npo6ax, npeacTaBneHHbIX B BUAEe HeM3BEeCTHbIX ABOWHbLIX Npo6

Mpob6a
Fomo- Simulated Ho|
Mapamerp MopkoBb | reHaT rgg%" Fpmz:na diet E ae)«czm Muaun T821(;2
pbI6bI Ccco omap
Yucno nabopartopuii 12 12 12 12 12 12 12 12
IlaGopartopun < LOD 8 1 2 9 6 0 0 0
Yucno BeIGpocoB 0 0 0 0 0 0 0

Yucno nabopaTopuii
nocne WCKMoYeHus

CpepHee aHaueHue X X,

0 11 10 0 6 12 12 12

<0,02 1,6 0,07 | <0,02 0,023 19,0 9,3 21,5

Mr/Kr

MoBTOpPSIEMOCTb S;, MI/KI 0,07 | 0,012 0,0043 0,68 0,42 0,63
RSD,, % 4,6 18,6 19 3,6 4,5 2,9
Eflf(’f‘e" MOBTOPAEMOCTH I, 02 | 0,03 0,012 1,9 12 | 1,76
33?(?””3””"'”““ SRi 0,14 | 0,28 0,019 2.2 12 | 2,52
RSDg, % 8,8 43 81 11 13 12

Mpegen socnpousBoguMo-

T R, mr/kr 0,4 0,08 0,052 6,1 3,5 71

3Ha4veHue Xopeuua R 15 23 23 10 11 10

S/ SR 0,52 0,43 0,23 0,31 0,35 0,25
KoadpduumeHT Xopsuua R 0,59 1,8 3,2 1.1 1,2 1,2

Tabnuua A.2 — CTaTMCTMYeCKUiA aHanu3 faHHbIX MeXnabopaTopHOro UCCNeAoBaHUA MacCOBOK OONU W, Mr/kr,
KaamusA B npo6ax, npeAcTaBrieHHbIX B BUAe HeU3BeCTHbIX ABOWHbIX Npo6

MpoGa
n Fomo- Simulated | Hop- g
apawetp MopkoBb | reHat Fcpgﬁc;-l r I\g(::. a diet E BeXckuit | Muaun nggz
pbiGbI p CCO oMap

Yucno nabopartopuii 13 13 13 13 13 13 13 13
IlaGopartopun < LOD 0 0 0 0 0 0 0 0
Yucno Bbi6pocos 0 0 0 0 0 0 0 0
Yucno nabopatopuii

NOGHE UCKIIOYeHNS: 13 13 13 13 13 13 13 13
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Mpo6a
Fomo- Simulated Hop-
Mapamerp MopkoBb | reHat rgg%" r MyKi:n diet E BEXCKUA | Mugum ng‘(l’)—Z

pbiBbl paxama CCO oMap
Sf/‘:f”ee 3raveHue X X, 030 | 087 | 046 | 0033 | 052 008 | 17 | 283
MoBTOPSEMOCTD S;, MI/Kr 0,008 0,06 0,02 0,002 0,014 0,008 0,07 1,4
RSD,, % 2,6 7,3 3,8 6 2,7 9,5 3,9 5,1
Ef/‘;fe" noBTOpAEMOCTU !, | 502 | 018 | 0,05 | 0,006 | 004 | 0021 | 0,18 4
“Bn‘r’/f(:'p°"'35°”""‘"°°“’ SR, 0,03 | 009 | 0,03 | 001 0,04 | 0013 | 0,16 | 356
RSDg, % 8,8 11 6,9 32 8.1 16 9,5 13
MNpenen Bocnponasoaumo-
¢ R, Mrikr 0,074 0,26 0,09 0,028 0,12 0,036 0,45 9,97
SHaueHue Xopeuua R 19 16 18 23 18 23 15 10
s/ s 0,31 0,68 0,56 0,2 0,33 0,62 0,41 0,4
KoadduuueHTt Xopeuua R 0,46 0,66 0,38 1,4 0,46 0,67 0,64 1,3

Tabnuua A.3 — CTaTMCcTUYECKMI aHanu3 AaHHbIX MexJlabopaTopHOro UCcsiefoBaHUA MaccoBOM AONU w, Mk,
PTyT™M B npobax, npeACTaBNEeHHbIX B BUAe HEU3BECTHLIX ABOWHLIX NPO6

Mpo6a
Fomo- Simulated Hop-
Mapametp MopkoBb | reHaTt Fgg{é;:l r I\g:;a diet E BeXCKU/A | Mugum nggz
PbiGbl P CCO oMap
Yucno nabopatopuii 12 12 12 12 12 12 12 12
JTabopaTopun < LOD 8 0 0 9 2 0 0 0
Yucno BbiGpocoB 0 0 1 0 1 0 0 0
Yucno nabopartopuii nocne 0 12 11 0 9 12 12 12
MCKIIOYeHUS
CpepHee 3HayeHue X, mr/kr | < 0,04 | 0,104 0,24 <0,04 0,047 0,57 0,15 0,31
MoBTOPSIEMOCTH S, MI/KI 0,008 | 0,011 0,009 0,04 0,03 | 0,046
RSD,, % 74 4.5 20 6,8 21 15
Ef/‘:fe” MOBTOpAEMOCTH I, 0,022 | 0,03 0026 | 011 | 009 | 0,13
“Bn‘r’/i:'p°"'35°”""‘"°°"’ SR, 0,03 | 0,04 0015 | 011 | 004 | 0,057
RSDR, % 29 16 32 20 24 19
lMpepen BocnpoussoaumMo-
cTU R, Mr/kr 0,084 | 0,1 0,042 0,31 0,10 | 0,16
3HaveHue Xopsuua R 22 20 23 17 21 19
S/ s 0,27 0,3 0,6 0,35 0,86 0,8
KoadpdpuumneHT Xopeuua R 1,3 0,78 1,4 1,1 1,1 0,96
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Tabnuua A.4 — CtaTMCTMYeCKMiA aHanu3 faHHbIX MeXnaGoparopHOro MccnefoBaHUsi MacCOBOW AONU W, Mr/kr,
cBuHUa B npobax, npeacTraBneHHbIX B BUAE HEU3BECTHLIX ABOMHLIX Npo6

Mpoba
omo- Simulated Hop-
MapameTp Mopkosb | reHar rg(":%“ r My“?na diet E BeXckuid | Muaum ngg-z

pbibbi paxa CCO oMap
Yucno nabopartopuii 13 13 13 13 13 13 13 13
Na6opatopumn < LOD 0 0 0 5 0 0 0 0
Yucno BbibGpocos 0 0 0 0 0 0 0 0
Hucno naGoparopui 13 13 | 13 8 13 13 13 | 13

rnocne UCKNnYeHus
CpepHee aHaueHue X, MI/kr | 0,088 21 1,6 | 0,013 0,26 1,14 25 0,41
MoBTOPSAEMOCTbL S;, MI/KI 0,005 0,11 0,2 0,003 0,03 0,07 0,3 0,14
RSD,, % 5,9 5,0 15 25 10 6,0 13 34

EI[’Iﬁf‘e“”°BT°p"eM°°T"'" 0,015 | 0,3 06 | 0,009 0,08 0,19 09 | 0,14

33?(':“”3‘””"""'““ SR 0,010 | 0,17 | 0,2 | 0,006 0,03 0,11 04 | 0,059
RSDr, % 12 8 16 47 13 9,3 16 33

Mpepen BocnpouasoanMo-
¢t R, mr/kr 0,029 | 05 0,7 | 0,018 0,10 0,31 1.1 017

3HauyeHue Xopsuua R 23 14 15 23 20 16 14 18
S/ Sr 0,52 0,65 0,92 0,52 0,79 0,62 0,84 24
Koadpdpuument Xopuua R 0,51 0,56 1,0 2,0 0,64 0,59 1,1 1,8

Ta6nuua A.5 — Pe3ynbTaThl TOYHOCTU USMEPEHUA MbILbLAKA, KaAMUA, PTYyTU M ceuHua B CCO (Tort-2, NRC
KaHana) B MexnabopaTopHOM uccneaoBaHUU

AnemeHT MamepeHHoe 3Ha4YeHue CepTuduumpoBaHHoe 3HavYeHue I'onaaaTenf

u Sg, Mr/kr u U, mr/kr Z-Kputepui
MbILbsAK 21,6+25 216+18 0,1
Kagmuii 28,3+ 3,6 26,7 £ 0,6 1,6
PryTb 0,31 £ 0,06 0,27 + 0,06 2,3
CiuHey 0,41+ 0,06 0,35+ 0,13 0,1

12
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TepUCTUK MeToa aHanuaa)

K. Julshamn, A. Mage, H. Skaar Norli, K. Grobecker, L. Jornem and P. Fecher (2007). Determi-
nation of arsenic, cadmium, mercury and lead by ICP-MS in foods after pressure digestion: NMKL
Collaborative study. J. AOAC INTERNATIONAL, 90, 844-856

(OnpepeneHue Mbllubsika, Kagmus, pTyTM v cBuHua metogom WMCIM-MC B nuweBbiX npoaykrax
nocrie MMHepanuaauuu nog AaBneHuem)
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MpunoxeHue A.A
(cnpaBo4HoOe)

CBefileHUA 0 COOTBETCTBUM rocyAapCTBEHHOro ctaHaapra
CCbIIOYHOMY €BpOMneincKoMy CTaHAapTy

Ta6bnuua O0.A.1 = CBeaeHMA O COOTBETCTBMM rOCYAApPCTBEHHOrO CTaHOAPTa CCbUIOYHOMY €BpOncicKoMy
cTaHAapTy ApYyroro roaa uaaHus

O603HaueHe U HauMeHoBaHue
CCbINOYHOrO €BPONencKoro
cTaHgapTa

O603Ha4eHue 1 HauMeHOBaHue
©BPOMNEencKoro ctaHgapra
JApYroro roga uagaHus

CrteneHb
cooTBeT-
CTBUS

0O603HaueHVe U HaumeHoBaHue
rocyAapcTBEHHOMo CTaHaapTa

EN 13805:2014 lNpoaykrsl nu-
wesble. OnpegeneHune cne-
JOBbIX aneMmeHToB. Pasnoxe-
HWe NoZJ AABNeHUeM

EN 13805:2002 NpoaykTbl nu-
weBble. OnpegeneHue MUKpo-
anemeHToB. PaanoxeHue nop
AaBneHueM

IDT

CTb EN 13805-2012 lNMpoayk-
Tbl nuweBble. OnpepneneHue
cnenoBbIX 3nemeHToB. Pa3no-
XeHue nop AaBneHneM
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