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BeegeHue

LUnpokoe MCNONb3OBaHME W3LESIMA SNEKTPOTEXHUUYECKOro HAa3HAYeHWUs! MOBLICMNIO BHUMAaHME K WX
BO3AENCTBUIO Ha OKPYXawLUyo cpegy. Bo MHOrMX cTpaHax mupa Obinn NpUHATBI TEXHUHECKUE [OKYMEHTHI,
npegycmaTpuBaloLLMe onpeaeneHHblid Nopsgok paboTsl ¢ 0TX04amMK, BELeCcTBaMu U 3aTpadueHHoi aHepruei
NPV UCMNONb30BAHUMN INTEKTPOTEXHUYECKUX U3OETUNA.

WUcnonbaoBaHue Takux BelecTB, kak cBuHel (Pb), ptyte (Hg), kagmuii (Cd), wectMBaneHTHbI Xpom
(Cr(V1)), copepxalumiics B HEOPraHUYECKUX N OPraHUYeCKUX COeAMHEHUSX, a Takke ABa TMna GpoMMpOBaHHbLIX
OrHECTOMKUX MHIMBUTOpOB, BKMouas nonubpomducbeHunsl (PBB) u nonmbpomupoBaHHble auceHUnoBbLIe
acpupbl (PBDE), B 9aneKTpOTEXHUYECKMX M3LENUAX perfaMeHTUPYETCs HaLMOHamNbHLIM 3aKOHOAATeNIbCTBOM.

Lensio CTB IEC 62321 siBnsieTcs yCTaHOBNEHME METOQOB KOHTPOSS, KOTOPble NO3BONAT ONpeenuTb
ypOBeHb Takux BellecTs, kak Pb, Hg, Cd, Cr(VI), u ux coeguHeHuit, a Takke PBB u PBDE B anekTpoTexHu-
YeCKUX U3genusx.

Vi
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FOCYOAPCTBEHHbIA CTAHOAPT PECMYBJ/INKU BEJNIAPYCb

Mapenusa anekTpoTexHuveckue
ONPEAENEHUE YPOBHSA WECTU PETMAMEHTUPOBAHHLIX BELLECTB
(CBUHUA, PTYTU, KAOMUA, LLECTUBAJIEHTHOIO XPOMA, NONMBPOMBU®EHUNOB,
NONIMBPOMUPOBAHHbIX JU®EHUNOBbLIX 3®UPOB)

. BbIpabbl anekTpaTaxHiuHbIsA
BbISHAY3HHE Y3POYHIO LIACLI P3rfMAMEHTABAHbIX P34bIBAY
(CBIHUY, PTYUI, KAOMIIO, WWACLIBANEHTHATA XPOMY, NMONIBPOMBI®EHINY,
NONIBPAMIPABAHBLIX AbI®EHIIABLIX 3®IPAY)

Electrotechnical products
Determination of levels of six regulated substances
(lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls,
polybrominateddiphenyl ethers)

Aata eeeaenmn 01-01-2013

1 O6nacTb NPMMEHEHHA

B HacTosilueM cTaHgapTe paccMaTpuBaloTCA METOfbl OnpefesieHusi YPOBHS COAepXaHusi B ANeKTpo-
TeXHUYECKUX U3OEeNUSX LWECTU pernaMeHTUpoBaHHbIX BelecTs: cauHua (Pb), prytu (Hg), kagmus (Cd), we-
ctuBaneHTHoro xpoma (Cr(VIl), nonubpomduderunos (PBB), nonuGpoMupoBaHHbIX AnEHUNoBbIX acupoB
(PBDE).

B pamkax HacTOsLero ctaHgapTa o6pasubl paccMaTpuBaloTCsl Kak 06bekTbl s 06paboTku u uamepeHuii.
CaoiicTBa 06pasua u cnocob ero nonydeHus onpegensiet naboparopusi, KOTopas NPOBOAUT UCTILITAHUS.

MpumeuaHue 1 — Bonee nogpo6Has uHdbopmaums o crnocobax nonyyeHus o6pasLOB (TUNOBLIX NpeacTaBuUTeneit)

roTOBOM 3/TEKTPOHHOW NPOAYKLMKW, BLIOpaHHLIX A4S UCTLITaHWA Ha coaepXaHue ypoBHeW perfiaMeHTUPOBaHHbLIX

BellecTs, npuBeaeHa B cneuymdukaumm IEC (PAS) 1.

Bbi6op 06pa3LoB MOXET OKa3sbiBaTbh BIMSIHUE Ha NPEACTaBneHue pesynbTaTtoB UCTIbITaHUNA.

HacToswumii ctaHgapT He YCTaHaBNUBAET:

— TEPMUHOB «4aCTb U3OETMUSI» WU KTOMOFEHHbI MaTepuan», KOTOpbie MOryT ObiTb BhiOpaHbl B KAYecTBe
obpasua;

— NocneaoBaTenbHOCTL pa3bopkn SNEKTPOTEXHUUECKOrO U3penus, NPUMEHSIEMYI0 1S NosTyueHusi ob6pasua;

— METOAMKY OLIeHKU NPOAYKLMU OTHOCUTESIbHO ONPaHUYEHUIA UCTIONb30BaHUSA BELLECTB B 3JIEKTPOTEXHU-
YecKux uagenusix.

MpumeuaHue 2 — Bonee nogpobHOe PYKOBOACTBO NO METOAUKE OLeHKU NPOAYKLUM OTHOCUTESIbHO OrpaHU4eHui

MCNONb30BaHUs BELLIECTB B 3/1EKTPOTEXHNYECKUX usaenusix Haxoaures B [1].

2 HopmaTMBHbIE CChINIKU

[ins npuMeHeHUs1 HAaCTOSLLEro CTaHaapTa HeobXxoauMbI crneflyloLMe CCbUToYHbIe CTaHaapTel. Ana Hepatm-
PPOBaHHLIX CCLUTOK NPUMEHSIOT NOCIIegHee U3gaHue CChITOMHOIO CTaHaapTa (BKMIOYas BCE €r0 U3MEHEHUR).

ISO/IEC Guide 98-3:2008 HeonpepeneHHOCTb uamMepenusi. Yactb 3. PykOBOACTBO NO BbIPAXEHUIO He-
onpeneneHHoCTH uamepeHus 2

1ISO 3696:1987 Bopa ans nabopaTtopHoro aHanusa. TexHuueckue Tpe6oBaHUA U METOAbLI UCNBITAHUA

ISO 5§961:1994 KauectBo Boakl. OnpegeneHue cogepXaHus KaaMus METOAOM aTOMHOIN abcopBLUMoHHON
CreKTpoMeTpum

ISO IEC 17025:2005 O6wwme TpeboBaHUA K KOMMNETEHTHOCTU MCNbITATENBHBLIX U KaNMOPOBOUHbLIX N1abo-
partopwii

g CcTagun pacCMOTPeHUs, HoMepa He UMeeT.
2 BaameH ISO/EC Guide 98:1995.

W3apanue ocuumuansHoe
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3 TepMuHbI, onpegeneHns U COKpaLleHus

3.1 TepMmuHbI M onpepeneHua

B HacTosWeM CcTaHgapTe NPpUMEHSAIKT crneayLlive TepMrUHbl C COOTBETCTBYIOLLUUMU OonpeaerieHUsMu.

3.1.1 aHanmT (analyte): BelecTBo (KOMMNOHEHT), cogepkaHue KOToporo Heo6xoauMO U3MEpPUTE.

3.1.2 kanu6paHT (kanubposouHblii 06pasel) (calibrant): BelwecTBo B TBEPAOM UMK XUAKOM COCTOSHUU
€ U3BECTHOW M cTabUnbHOWM KOHUEHTPaUMen aHanuToB, UCNONL3yeMoe ANs OnpedenieHusi XapakTepucTuKu
npubopa (kanMbpoBOYHOI KPMUBOIA) NO OTHOLLEHUIO K KOHLIEHTPaLMW aHanuTa.

3.1.3 xanubpoBouHbIin pacTtBop (calibration blank): BewectBo, ugeHtuyHoe no copme U marpuue
cocTtaBy kanubpaHTa, HO He cofepialliee aHanuToB.

3.1.4 cepmcbnumpoBaHHbIN CTaHAAPTHLIW 06pasel (CRM) (certified reference material): 3tanoHHbIA
marepuar, conpoBOXAaeMblii CepTUHMKATOM, OQHO Unu Gornee 3Ha4YeHUid napameTpoB KOTOpPOro cepTucu-
LiMpoBaHbl Mo npoueaype, KoTopas yCTaHaBNMBaET ero NpocnexXuBaeMoCTb K TOUHON peanuaaum eguHuLbl,
B KOTOPOM BLIP@XAIOTCHA 3TU 3HAUYEHUA M OS5t KOTOPOro Kaxgoe CepTUMLMPOBaHHOE 3HAYEHUE COMPOBOX-
JaeTcs HeonpeaeneHHOCTLIO NpU YCTaHOBIIEHHOM YpOBHe foBepus (cMm. [2]).

3.1.5 npoaykT pacwennexnuna obpasua (digestate): PacTsop, nony4yeHHbI B KOHLIE Npouecca pacluen-
neHus obpasua.

3.1.6 anexTpoHHbINA y3en (electronic assembly): Mpynna KOMMNOHEHTOB, B KOTOPOW MO KpaiHel mepe
OfMH M3 KOMMOHEHTOB SIBNSIETCS 3SIEKTPOHHLIM YCTPOWCTBOM, OTAESIbHbIE 4acTU KOTOPOro MOryT 6GbiTbh
3ameHeHb! 6e3 nospexaeHus Bcero yana (cMm. [3], TepMuHonoruueckas cratbs H.2.5.9).

IMpumep — Npynna koMnoHeHMOe8, CMOHMUPOBaHHbLIX Ha neyamHold nname.

3.1.7 aneKkTpOHHbLIE KOMNOHEHTHI (electronic components): 3nekTpuyeckue MU ANEKTPOHHLIE YCTPOM-
CTBa, KOTOpbIE He MOryT GbiTh pa3obpaHbl 63 NOBPEXAEHUS UK HapYLLEHUs UX (OyHKLIMOHanLHocTU. MHorpa
MX Ha3bIBAKOT ANIEKTPOHHBIE YaCcTU UIKU 3aroTosku (cMm. [4]).

lMpumep — Pe3ucmophbi, KoHOeHcamopbl, QUOObl, UHMe2palnbHbie CXeMbl, 2u6puUdHbIe 3s1IeMeHmbl, cneyua-
JIU3UpPOBaHHbIe UHMe2pasibHble CXeMbl, KOMITOHeHMb! U pesie ¢ o6MomkaMmu.

3.1.8 anexkTpoHHan YacTb cUCTeMBI (electronics): SNEKTPOHHbLIN y3en U/Unu 3NEeKTPOHHLIA KOMMOHEHT
n/unu aNeMeHT, 3amMeHsieMblii B NPOLIECCe JKCTyaTaLuu.

3.1.9 anemeHT, 3aMeHsieMbIi B npouecce akcnnyatauum (FRU) (field replaceable unit): Yacms, komno-
HEeHT Ui CO0POYHbIN (KOMMOHOBOYHBINA) Y3€er, JIerko CHUMaeMblil (MEXaHUYECKU OTCOEAUHSIEMbIIA) C MOMOLLLIO
YHUBEpCasibHbIX UHCTPYMEHTOB (CM. [5], TepMuHONnoruyeckas cratbs 3.7).

MpuMeyaHue — BouipaxeHue «Jlerko CHUMaeTcsi» npegnonaraeT UCNONb3OBaHWE YHUBEPCANbHOTO MHCTPYMEHTa

4OnA BbINOSHEHUA TakKux onepauwﬁ, KaK NpuKkpyvyusaHue unm otcoeguHeHue C BOCCTaHaBNMBaeMbiM NOBpeXAeHNeMm

3riemeHTa.

3.1.10 maTtpmua (matrix): Matepuan unu Bewectso B (hopMy UM COCTOSHUE, KOTOPOTO 3aK/TKYEH UIn
K KOTOPOMY NPUCOSaUHEH aHasuT.

3.1.11 cuctema PMBS (cuctema u3MepeHM, OCHOBaHHaa Ha nokasartenax adpekTMBHOCTH)
(performance-based measurement system): CoBOKynHOCTb NPOLIECCOB, B KOTOPbIX onpeaensioTcs Tpebyembie
OaHHble, 3afa4Yn U orpaHUYeHuUs NporpamMmbl UM NpoeKkTa, CRyXalux Kputepuem ans Boibopa Hanbonee
peHTabGensHOro MeToga nosly4eHusi COOTBETCTBYIOLMX JaHHbIX.

I'Ipmeanwe - KpVITepI/II'I'I MOXeT ObiTb YCTaHOBJ1eH B COOTBETCTBYOLLMX NpaBinax, TexHN4eCckKux JOKyMeHTax, paspe-

LUIeHnsAX, paﬁO'-MX nnaHax unm NCnoJIHUTeNbHbIX Hapsaax.

3.1.12 atanoHHbIV MaTepuan (reference material): MaTepuan unm BelecTso, ogHo (unu Gonee) aHaueHue
XapaKkTepUCTUK KOTOPOro AOCTATOYMHO FOMOIEHHO M TOYHO OMpefeneHo, ANA NpUMeHeHUsl Npu KanubpoBke
o6opyaoBaHUs, OLIeHKE METOAOB KOHTPOSIS UNK AN NPUCBOSHUS 3HaYeHus matepuany (cMm. PykoBoacTeBo
ISO 30, ¢ M3amMeHeHusMuU).

3.2 CokpalyeHusn
B HacTosiLLEeM CTaHAapTe UCNoNb30BaHbl CleayLmne COKPaLLEHUs:

AAC (AAS) ATOMHas abcopOLMOHHAn CNeKTPOMEeTpUs

ABC (ABS) AxpunoHutpun 6ytagueH ctupon, ABC-nnactuk

ADC (AFS) ATOMHO-(hbnyopecLieHTHasn CreKTpoMeTpus

AOVM (ASTM) AmepukaHckoe 06LWEeCcTBO NO UCMBITAHUIO MaTepuanos

BOP® (WDXRF) PeHTreHodnyopecLeHTHbI aHanua ¢ gucnepcuei no gfvHam BoSH
BC (IS) BHyTpeHHui cTaHgapT



EC (EC)
VIOMAK (IUPAC)
MCM (IIS)

OB (RH)

OCO (RSD)
OTX (FP)

NBX (PVC)

MK (LOQ)

MO (LOD)

MOM (MDL)

Mn (PWB)

POA (XRF)

CUM (SIM)

Cucrema PBMS (PBMS)

COr (SOP)
CCO (CRM)

CraHpapT — GLP (GLP)

CLLA (US)
C3M (SRM)
YIC (PS-HI)
®3r (FEP)
3BA (EVAC)
30P® (EDXRF)
3 (El)

BCR

BL

BSA
BSTFA
CccC
CCFL
CFR
CV-AAS
CV-AFS
DBOFB
DIN
DMDCS
EN

EPA
FRU

GC
GC-MS
HPLC-UV
ICP-MS
ICP-OES

JIS
LN
NIST
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EBponeiickoe coobwecTso

MexayHapoaHbIii COI03 TEOPETUHECKON U NPUKNARHON XMMUK
MexnabopaTtopHbie CpaBHUTESbHbIE UCTILITAHUA
OTtHOoCUTENbHAA BNAXHOCTb

OTtHocUTENbHOE CTaHQAPTHOE OTKIIOHEHUe

OCHOBHbIE TeXHUYECKUE XapaKTepPUCTUKU
MonusuHunxnopug

Mpepen kBaHTUUKALUN

Mpepen obHapyxeHus

MNpenen obHapyxeHus meToga

MevaTtHas nnarta

PenTtreHodnyopecLeHTHbIN aHanua

CeneKTUBHbIA UOHHBI MOHUTOPUHI

Cucrema namepeHuit, OCHOBaHHasi Ha nokasarensx ahexTuBHOCTU
CraHpgapTHas TeXHONoruYeckas npoueaypa
CepTurthnumpoBaHHbIi CTaHAAPTHLIN 06pasel
Hapnexawas naboparopHas npaktuka»

CoepuHeHHble LitaTtel AMepuku

CraHpgapTHbIiA 3TaNOHHLIA MaTepuan

YoaponpoyHbliA nonucTupon

TetpacpTopatuneH — nep¢Top — nponuneH
STuneHBuHUNaueTar

SHeprogucnepcuoHHas peHTreHoBCKas hnyopecueHums
OnNeKTpOHHas UOHM3aLUus

EBponeiickoe 610po cTaHgapToB

HwxHuiA npegen

N, O-6uc (TpumeTuncunun) auetamug,

N, O-6uc (TpumeTtuncunun)tpudTopaueTaMmug,

CTtaHpapT HenpepbIBHOrO KOHTPOSSi KanubpoBKu

dnyopecueHTHas namna ¢ XonogHbIM KaTogoM

Ceop hegeparnibHbIX HOpMaTUBHbIX JOKyMeHToB CLLUA
ATOMHO-a6CcOpOLMOHHAS CNEKTPOMETPUSI METOLOM «XOJTOAHOTO napax»
ATOMHO-(hnyopecLieHTHas CNeKTPOMEeTPUS METOAOM «XOJIOQHOrO Napa»
4,4’-pubpomookTracbTopobuceHun

Hemeukuit MHCTUTYT No cTaHgapTU3auum

OumetunguxnopocunaH

EBponeiickuii ctaHgapT

YnpaeneHue no oxpaHe okpyxatowei cpegbl CLUA

ONEMEHT, 3aMEHSAEMbIiA MO MECTY JKCMyaTauum

[asoBas xpomarorpacus

[a3oBas xpomarorpacus — Macc-CriekTpomMeTpus

BbicokoadbpeKkTuBHan XUAKOCTHAA XpomMartorpacdus — ynbtpacuonetTosas
Macc-cnekTpomMeTpust ¢ UHGYKTUBHO CBSI3aHHOW Nia3Moi

MeTog ONTUYECKON IMUCCOHHON CMEKTPOCKOMUU C MHAYKTUBHO CBSA3aHHOM
nnasmoii

AnoHckuin MexayHapoaHbIin cTaHaapT
Muokuia asot
HauuoHanbHbIA UHCTUTYT CTaHAAPTOB M TEXHONOMU
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NMIJ HauuoHanbHbI METPONIOMIMUYeCcKUin UHCTUTYT AnoHuU
OctaBB OkTabpombucbeHun

OctaBDE OxkTabpomauceHun-acup

oL CurHan npeBbiLeHue npegena

PAS ObwepnocrynHas cneuudukaums

PBB MonubpomupoBsaHHbIeGUbeHUNbI

PBDE MonubpomupoBaHHbie audeHnn acupbl

PC Nonukap6oHar

PE Nonuatunex

PE-HD MonuaTtuneH BLICOKOW NIIOTHOCTU

PFA MepdTopankokcun-ankaHoBasi cCMofa

PTFE MonutetpacdTopaTUieH

PTV MporpammupyemMoe TemneparypHoe BbinapuBaHue
QA ObecneueHue kayecTea

QcC KoHTponb kauecTsa

TFM MopguduumpoBaHHbIii TeTpadTOpITUNEH

wC MoHokap6upg, Bonbohpama

4 MeTtoab! koHTpons. O63op

4.1 O6nacTb NPMMEHEHUA

MeToapl KOHTpONS ANs onpepeneHusi YpOBHA COAepXaHUs perfnamMmeHTUPOBaHHBIX BELECTB B 35eKTpo-
TeXHUYeCKUX uagenuax MoXxHo pasgenutb Ha ABa OCHOBHbIX 3Tana:

— aHanuTuvyeckme MeToabl KOHTPOIS,

— nabopaTopHble UCTILITaHUS.

AHanuTuyeckue meTopgbl KOHTpons paspabotaHbl U yTBepXaeHbl ans obecrieueHust UX COOTBETCTBUS
TpeboBaHUsAM NOCTaBSIEHHOW 3afayu.

Mpoueaypa NpoBeAeHUs aHaTIMTUHMECKMX UCTNbITaHUI NOAPAa3AernseTCs Ha NSATb OCHOBHbIX 3TaroB:

- I'IOD,FOTOBVITSHI:HI:II‘/’I aTan;

— BbIGOp M noarotoeka npu6opos/o6opyaoBaHNUA U MaTepuarsos;

— BbIOOP M MOArOTOBKA PEakTMBOB;

— noaroToska 06pasuos;

— NpoBefeH1e KOHTPOIS, BKITYalLWero:

— KanubpoBeky;

— U3yyeHue xapaKkTepucTuk npubopos;

— aHanua 06pa3uos;

— NOJTy4EHUe aHaNIMTUYECKMX Pe3yrbTaToB,;

— COCTaBIeHWe OT4eTa O NPOBEAEHHbIX UCTIBITAHMSX;
— KOHTPOJb Ka4ecTBa.

OnucaHue OTAeNbHbIX 3TanoB KOHTPOS 6YAET pacCMOTPEHO HUXe.

Oran nabopaTopHbIX UCMbITAHWA B HACTOSLLEM CTaHAapTe He paccMaTpuBaeTcsl, Tak kak naGopaTopHbie
UcnbiTaHUA MOryT NPOBOAUTBHCA B COOTBETCTBMU C yKasaHHbIMU MEeTO4aMU KOHTPOSA, UCNONb3yA oﬁpaaubl
U MeTOAbl KOHTPONSA B COOTBETCTBUUA C APYTMMU OOKYMEHTaMU. Stan naﬁopaToprlx UCMbITAHUA BKOYaeT
B cebfA NpuHATME COOTBETCTBYIOWMX Mep oGecneyeHuss KayecTBa U COCTaB/ieHUe NPOTOKONa NPUeMOYHBIX
UCMNbITAHUIA, B KOTOPOM YKa3biBAKTCA JaHHLIE, NOJyYeHHble aHaNMTUHECKUM METOLOM C UCMONb30BaHUEM
na6opaTopHbix NpUGopoB. PekomeHayeTCsi UCMONb3oBaTb CUCTEMbI MEHEPKMEHTa kauecTBa Nlaboparopuii
B COOTBETCTBUU C TpeGoBaHUAMU cTaHaapTa-GLP u/unu aHanormuHbIx MexayHapoaHbIX UK HauMOHaNbHbIX
craHpaptoB (Hanpumep, ISO/IEC 17025).

4.2 O6paseu

B HacTosiwem cTaHaapTe obpa3ey paccMaTpuBaeTcs kak 06bekT st 06paboTkvu U usmepeHus B COOT-
BETCTBUM C METOAaMU KOHTPONSA LS OnpederieHUsi ypoBHEW CofepXaHus perflaMeHTUPOBaHHbIX BELLEeCTB
B 3MEKTPOTEXHUYECKMX uapenusx. B kauectBe obpasua MoryT UCnonb3oBaTbCA NONMMEPLI, MeTanmbl Unu
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3/1eKTPOHHbIE YacTy cuctembl. Obpasel, nam cnocob ero NosyyYeHns onpeaensTca B npolecce nNpoBeaeHus
nabopaTopHbIX UCNbITaHW C y4eTOM COOTBETCTBYHOLLNX JOKYMEHTOB.
MpumMeyaHre - OT60p 06pasla MOXET MPOBOAMTLCA KaK B akKpeaWTOBaHHONM MCTbITaTesibHol nabopatopum
(LeHTpe), Tak 1 B UCTbITaTe bHOl abopaTopun (LEHTPE) U3roToBUTENS. 3akasuuk 1 MpeacTaBuTen naboparopum
MOryT B3aUMHO OrOBOPUTL MpaBii/ia 0Tbopa obpasLia.

[na npoBefeHns nabopaTopHbIX UCMbITaHW MOXeT 6biTb 0TO6paH 06paseL, npeacTasnsAoLWNiA co60oi
rOMOreHHbIn MaTepua. na o6pasLoB Takoro Tmna syylle BCero NoAxoAsT MeToAbl KOHTPOSA, NpUMeHsieMble
ANS ucnblTaHuii MeTanIoB UIN NOIMMEPOB.

[nsa npoBefeHusi NnabopaTopHbIX UCMbITaHUIA Takke MOXET 6biTb 0TO6paH obpasel, NpeacTaBNSOLLNA
C060Wi 3MEKTPOHHBIA KOMMOHEHT, YCTPONCTBO WM 3NIEMEHT, 3aMeHsieMblli B npouecce akcnayatauuun. Ans
06pasLoB Takoro Tuna fydle BCEro noAxoAsT MeTOoAbl KOHTPONSA, NpUMeHsieMble ANSi UCTbITaHuiA 3nekT-
POHHBbIX YacTel cUCTEMBI.

HacToswmii ctTaHAapT He ycTaHaB/MBaeT TpeboBaHWin K MeTogam nonyyeHns obpasuos. Bonee nogpobHas
NHGopmaLmsa o0 noayyeHun obpasLoB npueegeHa B cneundmkauun IEC (PAS).

4.3 MeTogbl KOHTPONA. bnok-cxema

Ha pucyHke 1 npuBegeHa 6/10Kk-CXxeMa NPOBEAEHUS KOHTPOAS ANSi ONpeAeneHnsl YPOBHSA COAepXaHus
pEernaMeHTUPOBaHHbIX BELLLECTB B 3/IEKTPOTEXHUYECKUX U3AENNSIX.

PucyHok 1- Bfok-cxema npoBefeHusl MeTof0B KOHTPO/Is

Mocne nonydyeHns o6pasua, ABMALWErocs NoMMEPOM, METANIZIOM UN 3MIEKTPOHHOMN YaCTbi0 CUCTEMBI
(Hanpymep, 3MEeKTPOHHBIM KOMMOHEHTOM, YCTPOMCTBOM WM 3/1EMEHTOM, 3aMeHsieMbIM B MpoLecce 3aKcn-
nyaTauun), NPUHAMAETCS pelleHne 0 MPUMEHEHWM NPOLeAypbl CKPUHWHIA UK BEPUMKALMU C UCTONb30-
BaHMEM Pa3NyHbIX METOAOB KOHTPOSIS.

Mpoueaypa CKPUHUHIA MOXET NPOBOAWUTLCS HEMOCPEACTBEHHLIM KOHTPOSEeM camMoro o6pasua (Hepas-
pywatouias noAroToBka o6pasua) WM NocpeacTBOM paspylueHus o6pasua afis obecneveHns ero roMoreH-
HOCTU (MexaHudeckas noArotoBka 06pasua). JaHHoe pelueHVe NPUHUMAETCS Noc/e OLEHKM TOMOTeHHOCTH
06pasia. CKpUHUHT penpe3eHTaT!BHbIX 06Pa3L0B MHOIX FOMOFEHHbIX MaTEPUasIOB (TakuUX, Kak NonvMmepsbl,
CM/aBbl, CTEKNO) MOXET MPOBOAMTLCA B Hepaspyluaioleil hopme, B TO BPeMsl Kak Ansi 60siee CMOXHbIX
06pasLioB (TakuX, Kak 3/IEMEHTbI, 3aMeHsIeMble B MPOLLECCe KCT/yaTaLuum) MOXET NoTpe6oBaThCs MexaHu-
yeckas NoarotoBka. MexaHudeckasl MOArOTOBKA 06Pa3LOB sIB/SIETCA OAVMHAKOBOW A/1si Mpoueaypbl CKPUHMHIA
¥ npoueaypbl Bepudrkauyn. OnrcaHme npolecca MexaHuyeckoli MoAroToBkM o6pasLa npreeaeHo B pasaene 5.
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Ons ckpuHuHra obpasua ucnonbsyercs Pd-cnekTpoMeTp (PeHTreHOMyopecUEeHTHbIA CneKTpomeTp)
(Hanpumep, JS[Pd-cnektpoMeTp (SHEProaUCNEepPCUOHHBIN PEHTTeHOMITyOPECLIEHTHBIA CNEeKTPOMETP) Unu
BOP®-cnektpoMeTp (peHTreHohnyopecLeHTHbIN CNEKTPOMETP ¢ AMCnepcuein no AnuHe BOsHbI) NpyU yCnosum,
4yTO MX paboune xapaKTepuCTUKU COOTBETCTBYIOT TpeboBaHuaM pasgena 6. CKpUHUHI JOMKEH NPOBOAUTLCA
B KOHTPONMpYyeMmbIx ycrnosusix. lNpumeHeHue aHanuaa peHTreHonyopecLieHTHOro CrnekTpomeTpa B obnactu
ANEKTPOTEXHUKM 0DeCneynBaeT BbiCOKYI0 CKOPOCTb U 3¢hhEeKTUBHOCTL NPOBEAEHUS aHanM3a MccrnegyemMbix
06pasLioB, 0QHAKO CYLLECTBYIOT ONPEAESIeHHbIE OrPaHNYEHUs OTHOCUTESIBHO MCTIONL30BaHUS 3TOr0 MeToaa
U NPUMEHUMOCTU NOoJTyYeHHbIX pe3ynbTaToB.

Mpoueaypa BepucbnKaLmMu NpoBOAUTCH NOCNE MeXaHU4YeCKoi noaroTosku obpasua ¢ UCNONb3OBaHUEM
COOTBETCTBYIOLMX METOAO0B KOHTPONA uccneayemoro obpasua, B Ka4ecTBe KOTOPOro MOXEeT MCToNb30BaThCA
nonumep, MeTaJIi UK ANIEKTPOHHAA YacTb cUucTemMbl. B Tabnuue 1 oTpaxeHbl MeToabl Bepudukauum, 6onee
nogpo6Hoe onucaHue KOTopbix NpuBeAeHo B pasgenax 7 — 10 u npunoxeHusix A, B u C. Metog Bepucuka-
LIMOHHLIX UCTbITAHWUA MCMONb3yeTca ANA NOMYYEeHUS MaKCUMASbHO TOYHbLIX pPe3ynbTaTtoB, XOTSl AnA 3TOro
TpebyloTCA QONONHUTENBHBIE PECYPCh.

Ta6nuua 1 — 0630p npoueaypbl Bepudpuxaumm

3ﬂeKTp0HHble 4acTu cUCTeMbl
Srans Bewecrsa Monvmepe! Metannu (nevyarHble nnaTbl/ KOMMNOHEHTbI)
MexaHuyeckas Mpsimoe usmeperue | Mpsimoe usmepeHue
noaroToBKa
o6pa3ua Opo6bnexue
(cm. pasgen 5) OpobnexHue OpobnexHue
M::paﬁz?:e:?;oe MukpoBonHoBoe
Xumnueckas KucnotHoe pasnoxehue MUKpPOBOSHOBOE pa3fioXXeHue.
NOAroToBKa pasnoxeHue KuCroTHOE KucnotHoe pasnoxeHue
obpasua Cyxoe o3oneHue B3NIOKEHUE SKCTpaKUusi paCTBOPUTENIEM
SKCTpakuusi pacTBoO- P
putenem
GC-MS GC-MS
PEB/PBDE (cM. npunoxeHue A) - (cM. npunoxeHue A)

OnpegeneHve LLlenouHoe pa3no- [TouevHoe UCNbITaHUE LLlenouHoe paanoxeHue/
aHaNMTUYEeCKUX Cr(VI) XeHue/ KONOpPUMET- |SKCTPaKUUA KUNALWEA | KONOpUMETPUYECKUi MeTop,
MeToaoB (BKIHO- puyeckuii metop, BOAOW (cm. npunoxerue C)
yas TUNUYHbIEe (cm. npunoxenue C) | (cMm. npunoxeHue B)
rpaHuubl no- Hg CV-AAS, CV-AFS, ICP-OES, ICP-MS (cm. pasgen 7)
rPELLIHOCTH) ICP-OES, ICP-MS, | ICP-OES, ICP-MS,

Pb/Cd AAS AAS 'CP'(SSS' ;CI:::/I?(,))AAS

(cm. pasgen 8) (cm. pasgen 9) - Pa3ny

Mocne okoHYaHus npoueaypbl Bequ:)MKaLlMM NpUHUMaETCA peweHue 0 COOTBETCTBUM YPOBHA coaep-
XaHuAa pernaMmeHTUpoBaHHbLIX BELWeCTB B oGpaaue YCTaAHOBIEHHbIM 3HAYESHUsIM.

4.4 CooTBeTCTBME MaTpULe

MeToabl KOHTPONIA cofepXaHuUsA PerNameHTMPOBaHHbIX BELECTB, YPOBEHb COAEPXaHUs KOTOPbIX OTHO-
CUTENIbHO HU3KUIA NO OTHOLLIEHUIO K APYrUM XUMMUUECKUM INIEMEHTaM UIU COSANHEHUSIM, UMEIOLLIUM BbICOKYIO
KOHLISHTPALUIO UNU TeX, KOTOPbIE ABNSIOTC OCHOBHLIMU COCTaBNAIOWLMMM 06pa3Lia, B obLuem criyyae 3aBucAT
OT MaTepuana unu matpuubl. No3TOMY MeToAbl KOHTPONA AOMKHbLI obecneunBaTh LOCTOBEPHYIO NPOBEPKY
UCCeayemMoro Matepuara npyu Ucnosnb3oBaHUM PacTBOPOB U KanMBpOBOYHbIX 06pasLIOB, COOTBETCTBYIOLLMX
martpuue, nMbo nposeaeHMEM NOArOTOBUTESILHON CTagum, 00ecneuMBaloLLEei OTASNEHUe aHaIMTa OT CMEXKHbIX
MaTepuanoB, WM OCHOBHOW MaTpuubl. OCHOBHLIMU TUNAamMW MarepvarnoB (UM MaTpuL) B 3NEKTPOHHOM
o60pyaoBaHUU ABNSIIOTCS NMONMMEPDI (B OCHOBHOM TEXHUYECKUE NONMMEPSI, copepxalume [o6aBku, U B HEKO-
TOPbIX CAYYAAX C HAHECEHHLIMU HA UX NOBEPXHOCTb MOKPLITUSMU), METarIbl UITK CrNiaBbl (HA HUX Taloke MOryT
6bITh HAHECEHb! NOKPLITUST) U 3SIEKTPOHHBIE YacTU CUCTEMDI.
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4.5 Npepen o6HapyxeHus u npegen KBaHTU(PNKaLMK

Mpegen o6HapyxeHus (MO) unu npepen obHapyxeHust metopa (MOM) 3T0 MUHUManNbLHas KOHLIEHTPaLUMS
WM Macca aHanuTa B aHanusupyeMom obpasiie BelecTsa, kotopas MoXeT ObiTb 06HapyeHa (HO He usme-
peHa) ¢ 3apaHHON fOBEpUTESILHO BEPOATHOCTLIO B AaHHOM obpasue.

WHeTpymMeHTanbHed MO BewecTsa xapakrepusyeT CrnocOBHOCTb U3MEpUTENbHOro 060pyaoBaHuA
BbIAENATb HU3KUE KOHLEHTPaLWUn aHaNMTOB B XOJIOCTOM WM CTaHOAPTHOM pacTBope. Yale BCero UHCTpy-
MeHTasbHbli MO ucrnonbayeTcs AnsA yKka3aHusi M3MEPUTENIbHOW CNIOCOBGHOCTU CUCTEMBI (HanpuMep, aTOMHO-
abcopOLMOHHBIA cnekTpomeTp). HecMoTps Ha yAa0o6CTBO NPUMEHEHUA UHCTpYMeHTanbHbIX MO, oHu yacto
3HauuTensHO Hke MO nNpeacTaBnsIOT NOJSIHLIA NPOLECC aHANIUTUYECKUX METOZOB KOHTPOSS.

Mpepenbl 0bHapyxeHns BceX aHanUTUYECKUX METOAOB JTyullie BCEro ONpeAensitoTcs IKCNEPUMEHTANBHBIM
nyTeM NocpeacTBOM NPOBEAEHUS NMOBTOPHLIX HE3ABUCUMbBIX M3MEPEHUIA CNabbiX UK YKpensieHHbIX MaTpul,
obpasua (Hanpumep, nriacTuka), OxXeaTblBasi BCIO NpoLeaypy MCMbITaHWA, BKIOYAA 3KCTparMpoBaHWe Wiu
paanoxeHue obpasua. [Ins aHanu3a pekoMeHAyeTCsi MPOBECTU HE MEHee LLECTU U3MEPEHUIl C KOHLEHTpa-
uuen aHanuta, kotopas B 3 — 5 pa3 npesbiluaeT pacyeTHbiit NMOM. [nsa Toro 4Tobbl onpegenutb Becb NMOM
Ans BCeil npoueaypbl UCMbITAHUS, CTaHAAPTHOE OTKIIOHEHME MOBTOPHbIX U3MEepPeHUil cnegyeT YMHOXUTL Ha
COOTBETCTBYIOLMIA KO3pULIMEHT. MexayHapoaHblil COl03 TeopeTuyeckoin u npuknagHon xumuu (IUPAC)
peKkoMeHayeT UCMosNb3oBaTb KOAMULMEHT 3 QNI MUHUMANLHOIO KONUYECTBa U3 LIECTU U3MEepPEeHU!, B TO
BpeMs Kak YnpasneHue no oxpaHe okpyxaiowei cpegel CLUA (USEPA) ucnonb3yet 0gHOCTOPOHHUIA AoBe-
pUTenbHbLIA UHTEPBAN ¢ MHOXMTENEM, PaBHBIM 3HaYeHuIo kputepust CTblogeHTa (t-kpuTepuio), BbIGpaHHOMY
ANnA HecKonbKWX NOBTOPOB, U YPOBEHb AOBEepUTeNbHOCTU (a umeHHo, ¢ = 3,36 ans wecTu NOBTOPOB ANs
99%-Hoi1 4OBEpPUTENILHOCTH).

Mpepen keaHTUbUKauum (MK) mnu pacuetHbiid MK ans 3agaHHON U3MEPUTENBHOW CUCTEMBI MOXHO
BbIPa3UTb KaK HaUMEHbLLYIO KOHLIEHTpaLUIO aHanuTa, Kotopasi MOXeT ObiTb TOUHO onpefeneHa ¢ 3afaHHON
MU ONycTUMOIA NOrPeLIHOCTLIO B NTabOpaTOPHLIX YCNOBUSIX UCTIbITaHUA. [JoNyCTUMaa NOrpelHoOCTL onpe-
pensietcs kak 10%-Hoe OTHOCMTENbHOE CTaHAAPTHOE OTKIIOHEHUE UIU BbIPAXKAEeTCA KaK NOCTOAHHAA BeNu-
yuHa, KpaTtHas (ot 2 go 10) MOM.

4.6 NMpoToKon ucnbITaHUM

OtyeT 06 UcnbiTaHUsX, NPOBedEHHbIX B UCTIbITaTeNnbHON nabopaTopuu, fomkeH 6biTb OTPaXkeH B NPOTO-
KOre UCMbITaHUA COBMECTHO C pe3yfibTaTaMM UCMbITaHUA U Apyroi Heobxopumoin mHgpopmaumen. Kaxabin
NPOTOKON UCMbITAHUIA JOMMKEH cogepxaThk Mo KpaHein Mepe Crenyllue CBeAeHUs:

1) HaumeHoBaHue, agpec 1 MECTOHaXOXOEeHUs1 BCeX nabopaTopuu, y4acTBYIOLLMX B UCTILITAHUSIX, A TaKKe
cBefleHus1 06 OTBETCTBEHHOM UCMONTHUTESIE UCTIbITaHWIA.

2) Oaty npuema obpa3sua Ha UCMbITaHWUS U AaTy NPOBeAeHUs UCTIbITaHUIA.

3) NpeHTndukaumoHHoe o6o3HaveHe nNpoTokona (Hanpumep, Takoe Kak NopsiAKOBbIA HOMEp) U Hyme-
pauuio Kaaoi CTpaHuupl, a Takke obLLee KONMMYECTBO CTPaHUL, B MPOTOKOIE.

4) UpeHTtudbmkaumio u onucaHme obpasua, BKIKYas nocrefoBaTeNisHoe onucaHue npouepypbl pastopku
YCTPOINCTBA, MPUMEHSEMOro Ans Nony4YeHuss UCnbiTaTensHoro obpasua.

5) Ccbinky Ha MeTo[, KOHTPONSi B COOTBETCTBUMU C HACTOSILLIMM CTaHAAPTOM NGO anbTepHaTUBHLIA METOp,
KOHTpOnS (C ykasaHueM npumeHsiemoro o60pyaoBaHus U METOOOB paciluenneHus o6pasua), NpPUMeHsAeMblit
npuv NPOBEAEHUM UCTIBITAHUA.

6) MO unu MNK.

7) PeaynbTaTthl UCMbITaHUA 0GPa3LOB, BbIPAKEHHbIE B MUSITIMIpAMMaXx Ha Kurorpamm (Mr/kr).

8) Heobxogumyio [ONONMHUTENBHYIO MH(OPMALMIO, HE YKa3aHHYK) B HaCTOSILLEM CTaHZapTe, a Taioke
MHGOPMALIMIO O CheuuanbHbIX YCIOBUSX UCMbITAHWA, KOTOpbIE MOMYT OKasaTb BMUSIHUE Ha peaysnbTaTbl
ucnbiTaHuiA. Jltobble AONYCTUMbIE OTKITOHEHUS OT NPOLIEAYPbl UCTILITAHUIA YKa3bIBaOT 30ECh.

PeaynbtaTthl KoHTpONs kayectea (KK) (Hanpumep, peaynbTaTthl XONOCTOrO OnbiTa, BCRfiecka MaTpuL U
APYMUX UCTbITAHUIA), @ Takke CMUCOK NMPUMEHSIEMbIX 3TANIOHHbIX MaTepuasioB U 3HaYeHUsi, BOCNPOU3BOAM-
MbI€ MMM, LOIDKHbI ObITh NPefoCTaBNeHbl N0 TPEBOBaHMIO 3aka3umka.

M3ameHeHUs unu JONONMHEHUs K BbIZAHHOMY NPOTOKOMY UCMBLITAHUA JOMKHBI BHOCUTLCS TOJIBKO B BUAE
AOMNONHUTENBHOIO AOKYMEHTa C COOTBETCTBYIOLMM HauMeHoBaHUEeM, Hanpumep «W/3ameHeHue/nononHeHune
K NPOTOKOSY MCMbITAHUIA C CEPUAHBIM HOMEPOM XXX» (Mnn ¢ ApyruM UAEHTUDUKALIMOHHBIM 0603HauYeHuem);
npu 3TOM [aHHble W3MEHEHUS/OONONHEHWA AOMXHblI YAOBMNETBOPSATh COOTBETCTBYHLWMUM TpeBoBaHUAM
nogpasgenos 4.2 — 4.6.
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4.7TAnbTepHaTUBHbIE METOAbLI KOHTPOSA

AnbTepHaTUBHbIE METOAb! KOHTPOSS, MEeTOAbl PaclUeniieHus UM aHanuTMYeckue MEeTOAWMKU MOryT
NPUMEHSITLCS B TOM Cllyyau, ecnm ux achheKTMBHOCTL NOATBEPXAEHA B COOTBETCTBUU C KPUTEPUSIMUA CUCTEMBI
PBMS, ykasaHHbIMM B pasgeriax KOHTPOJIS KauecTBa UcrbitaHuid. Jiobbie OTKMOHEHUS OT yKasaHHbIX METOOOB
KOHTPOJIA [OIDKHbI ObITE OLIEHEHbI U OTPEKEHb! B MPOTOKONE UCTILITAHMA.

5 MexaHuueckas nogarotoska obpasuya

5.1 O630p

5.1.1 O6nacTb NpUMEHeHns

B gaHHOM pa3spgerne NpUBOAUTCHA OMUCAHUE TEXHONOMUMIA MEXaHUYECKOTO YMEHbLUEHUS pasMepa JJexT-
POTEXHUYECKOTO U3OENUSA, Er0 Y3NOB UM OTAENbHBIX YacTeil nepen NnpoBedeHMEM aHanusa ypoBHS copep-
XaHua pernaMmeHTUpoBaHHbIX BELLECTB. Paap,enbl METOAO0B KOHTPOJSIA B HacCcTosLEM CTaHOapTe BK4alT
B cebs TpeboBaHus, npeabsBnsieMble kK 06paboTke obpasua u ero noarotoske B 0cobbix ycrioeusix. B gaHHOM
pasgene NpuBOAATCA pekoMeHgauum no obpaboTtke BeIGpaHHbIX YacTeit usgenus. Ons nonyveHus obpasua,
HeoBXxoguMoro ons npoeedeHUst UCTbITaHWIA, crnegyeT BbibpaTe OAMH UK Heckosbko crnocoboB obpaboTku
M3genus, onucaHHbIX B AHHOM paagene. Boibop cooTBeTCTBYIOWEro cnocoba 3aBucuT OT HEOGXOAUMOro
rpaHyfIOMETPUYECKOr0 COCTaBa pJ1s UCMONb3yeMoro MeToda KOHTponsi. MoryT MCnonb3oBaTbCs Taloke
anbTepHaTUBHblE MeTodbl MexaHU4eckoin o6paboTku obpasua npy yCnoBuM, YTO HEOGXOOMMBIA rpaHyno-
MEeTpUYeCKUiA coctaB GydeT OOCTUrHYT 6e3 3arpsisaHeHus Unu uckaxeHust obpasua, cogepxallero perna-
MEHTUPOBaHHbIE BELLeCTBa.

5.1.2 Ob6ecneveHMe KavyecTBa

Cnepyet BbIGpaTh COOTBETCTBYlOLWEe 06opyAoBaHue U Npoueaypy 04ucTku obpasiua BCreacTeume Toro,
YTO 3arps3HeHWe, McnapeHue NEeTy4Yux KOMIMOHEHTOB (Hanpumep, ucnapeHue Mof BO3LeicTBMEM Tenna),
noTeps Matepuana B peaynbTare BbIGPOCOB NbiiM MOTYT NPUBECTM K CUCTEMHOI aHaIMTUYECKOi oLumubke.

MpuunHOI 3arpsisHeHMs MOXET okasaTbesi LnucoBansHoe obopypoBaHue, a Takke Jioboe gpyroe
npucnoco6neHue, KOHTaKTupyiowme ¢ o6pasloM. Beibpas o6opynoBaHue, He06X0AUMO 3HATb, KaKMe UMEHHO
€ro 3NIeMEeHTbl MOryT MNpPUBECTU K 3arpsisHeHU0 aHanusupyemoro obpasua. Hanpumep, kobanbt (Co)
1 Bonbchpam (W) mMoryT Bhigensitecsi U3 06OpyaoBaHUs, M3roTOBNEHHOro u3 kapbupa sonsgpama (WC),
a xpom (Cr), Hukenb (Ni), monubaeH (Mo) u BaHaguii (V) MOryT BbIgENATLCA U3 060pyAOBaHUSA, U3TOTOBIIEH-
HOMO U3 HEepXXaBewLLen cTanu.

B naGopaTopHbix ycrnoeusix Heo6Gxogumo AoKa3aTb SKCNEPUMEHTasNbHLIM NyTeM, 4YTO MexaHuuecKas
obpaboTka He NMpMBERET K 3arps3HEHUI0 UK NOTepe CyLIECTBEHHOTO KONUYECTBA PErfliaMeHTUPOBAaHHbIX
Belects B obpasue. Kpome TOro, HeOGXO0AUMO 3IKCTIEPUMEHTANBLHO AOKasaTb, YTO MNpoLeAypa OuMCTKU
obopyaoBaHus, MCNONb3yemMoro Ans MexaHudeckon obpaboTku obpasua, npegoTBpallaeT 3arpsi3HeHue
uccnepgyemoro obpasua octaTtkamu npegbigyluero obpasua.

3710 poKa3bIBAaETCA NOCPEACTBOM 06paboTku u aHanuaa cepTubULMPOBaHHbLIX 3TAJNIOHHLIX MaTepuanos
M 3aroToBOK A0 U nocne o6paboTiu Matepuana ¢ CyLECTBEHHbIM YPOBHEM COLEPXaHUS PerflaMeHTUPOBaHHbIX
BewectB. [NpumeHeHne CepTUPULUMPOBAHHLIX ITANMOHHLIX MaTepuanoB He SBNAIOTCA 06s3aTenbHbIM.
Wcnonbsyemblie MaTepuansl AOMKHbI UMETb U3BECTHOE COAEPXXaHNe PerfNaMeHTUPOBaHHbIX BELLECTB, YTOGbI
OnpeaenuTb, YTO MexaHu4eckue NpoLecchl ApobneHus/pa3ManblBaHUA/Pe3kn He Bbi3bIBAIOT 3arpsi3HEHUs!
WM NoTepu pernameHTUpPoBaHHbIX BewecTB. 3dpekTMBHOCTL npoueaypbl MEXaHU4YecKoW NOArOTOBKM
obpa3ua MOXeT HENPepbIBHO KOHTPONMPOBATLCA € NOMOLLLIO NOCTOSIHHOIO KOHTPOJIS KA4YecTBa C NpUMeHe-
HUEM NOBEPOYHBIX MATPULL UNU KOHTPOJSbHBLIX 06Pa3LoB.

5.2 MNpubopkl, 060pyaoBaHne u marepuansl

Tpebylotcs cnepyiowme npubopbl, 060pyaoBaH1e U MaTepuasnb!:

a) WnudosankHbiil unu pesepHbiii CTAHOK C pa3mMepoM ek HUXKHEro ceTyaToro counbTpa ua Hepxa-
Belwen ctanu 4 u 1 MM UM aHANOTUYHBIM.

b) LieHTpobGexHbIii CTaHOK C CUTOM U3 CTanu C 25-MUKPOMETPOBbLIM Kapbua-Bosnbgpamosbim (WC) Nokpbl-
TMEM U POTOPOM C B-kpaTHbiIM WC-NOKpbITUEM (NS OQHOPOAHOrO JIAaCTMACCOBOIO Marepuana MOXeT
MCNONb3OBaTLCH CUTO M3 HEPXaBeKLWen CTanu ¢ pa3smepom siueitkn 1 Mm). YToGbl MCKINIOUUTDL PUCK 3arps3-
HeHUsA BO Bpema o6paboTku, Heo6xoAMMO UCMONL3OBATh TUTAHOBOE CUMTO C Pa3MEpoM sueitku 1 MM M
CTanbHOW/TUTAHOBOI (hUnbLTPYIOLLMIA poTOp.

c¢) beanonactHas gpobunbHas MOpO3unibHas kamepa KpPMOTeHHOrO AeWCTBUS C aBTOHOMHbIM 6akom LN,;
M30JIMPOBaHHbIN KOXYX, PErynsaTop CKOpOCTH, NPOrpaMMUpyeMblii TaiiMep U 3alyuMTHan GNoKMpPOoBKa.
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d) Mukcep gns romoreHusauum (Hanpumep, 6neHgep).

€) AHanuTU4YecKue Becbl C TOUHOCTLIO B3BeluuBaHus oo 0,0001 r.

f) LWetku (pasHbix pasMepoB).

g) bymara.

h) OBbIYHbIE HOXHULIBI, HOKHULIBI 4NA PE3KK TOJICTONIMCTOBOrO MeTanna.

i) AHaNMTUYECKMIA CTakaH.

i) Xupgxmia asor (LN2).

anMe‘laHVle - )KI/I,q,KI/II'/'I a30T MMeeT AOCTaAaTOUMHO BbLICOKYID NeTyveCTb U NO3TOMY MOXeT Bbi3BaTb KMCNOPOAHOe
ronofaHue Ha yJyacTKe WCMONb30BaHWsl, OCOGEHHO ecnu JaHHbLI YJacTOK SBNSeTCA 3akpbiThiM. JlaGopatopus
HeceT OTBETCTBEHHOCTL 3a obecneveHWe 6e30MacHOCTY BLINONHEHUA paﬁor U Ucnonb3oBaHue 3alUTHbIX CpeacTs
BO BpeMsl KOUOreHHoro qpoﬁneuvm.

k) BopoHka gnsi nopoLuka.

1) Nepuatku.

m) 3almTHbIe OUKM.

n) MonuatuneHoBas eMKoCTb (ANs ucnonb3oBaHus ¢ LNy).

5.3 Mpouenypa noaroToBkM 06pasuos

5.3.1 Pyunasn pe3ka

PyuHas pe3ska UCnosib3yeTcsi AJis YePHOBOWU PE3Ku M NOAroTOBKM 06pa3sLoB K AanbHeALeMy YMEHbLLEHUIO
pasmepoB. Huxe ykasaHbl peKOMeHyeMble MakcuMaribHble pa3Mepbl 06pasLia, KoTopblie 3aBUCAT OT 06opy-
[0BaHWA, UCNOJTb3YEMOr0 NpU ganbHelwen obpaboTke.

a) SNeKTpoHHbIe YacTU CUCTeMbl: OOpasubl NpeaBapuTeNnbHO paspesaloTcs Ha Kycku 40 mm x 40 Mm
C NOMOLLbIO HOXHUL, ZiNsi PE3Ku TONCTONUCTOBOro Metanna (5.2, nepeuncnenue h).

b) MeTtannuueckuii nucT: 06pasubl NpeasapUTenbHO pa3spes3aloTcsl Ha Kyckn 40 MM x 40 MM C NOMOLLLIO
HOXHUL, ANSA Pe3Ku TOJICTONMCTOBOrO MeTanna (5.2, nepeuncnenue h).

¢) Nonumepbl: 06pa3subl NPeaBapUTENbHO Pa3pesaloTcsl Ha KyCkM S MM X 5 MM ¢ NOMOLLBIO HOXHULY
ANSA pesku TOJICTONIMCTOBOrO MeTaryia unm o6bluHbix HoXHUL (5.2, nepeuncnenune h). C nOMOLLIO HOXHULY
TOHKas nonumepHas ponbra MOXeT paspesaTbcs Ha HeGonblume Kycku (5.2, nepeuncnexue h).

5.3.2 I'py6oe apoSnenune/pazmansiBaHme

FpyGoe aopobrneHue ucnonb3yercs Onsi yMeHblUeHUs pa3MepoB obpasua npubnuautensHo oo 1 Mm
B guametpe. lNpu Heo6xoguMocTM 06pasLbl MOXHO OXNagUTh C NOMOLLBIO XuAKoro asota (5.2, nepeuuc-
nNeHue j). Ona opraHuyeckux o6pasLOB PEeKOMEHAYETCA KPUOTeHHOe uamenbueHue. [na nposegeHus Kpuo-
reHHoi o6paboTkm obpasubl HEOOX0QUMO NOMECTUTb B MONUITUNEHOBYIO eMKOCTb (5.2, nepeynucneHme n)
M OXJIagUTb C MOMOLLBIO XMAKOro asota (5.2, nepeuncnenue j). Mogoxpars pacceMBaHUA XUAKOTO asora
(5.2, nepeuncnenue j), a 3atem BbixAaTb ewe 10 MuH. MpouasecTu namenbyeHue o6pa3uos B APOGUNLHO
kamepe (5.2, nepeuncneHue €) ¢ MCMONb3OBAHUEM HUKHErO CUTa U3 HepXkaBeloleid cTanu C pasmepom
aueitku 4 mm. Bo Bpems opobneHus Temnepartypa o6pa3uoB AO/DKHA NOANEPXKUBATLCA HA YPOBHE < MUHYC
20 °C. 3ateM Heo6XOQUMO aKKypaTHO CMeCTu M cobpaTtb BCE YacTulbl. YCTaHOBUTL B OPOOUITLHON kKamepe
(5.2, nepeuncneHue c) npefBapUTenibHO B3BELUEHHOE HWWKHEe CUTO M3 HepXaBelolein ctanu ¢ pasmMepoMm
fYeitkn 1 MM U NPoOU3BECTU MOBTOPHYID 0O6paboTky MaTtepuana 4 MMm. AKKypaTHO CMecTu u cobpaTtb Bce
vactuubl. Mexay umknamm gpobneHus HeobxoguMo NpefycMOTPeTb NATUMUHYTHBIA NEpUOL OXIaXaeHUs.

MpvmeyaHune — MeTannuyeckue Mmatepuanbl MOXKHO M3MENbYATE TONMBbKO 4O YacTuUL, paaMepoM 4 MM (XOTs npeano-

YTUTENbHEeN N3MenbYUTL YacTULbl 40 pasMepa 2 MM).

5.3.3 N'omoreHmsauun

YcpepHeHue/roMoreHu3aUmus MCnosb3yeTcsl A4S NPUroToBNeHUss o6pasua rpy6oro usmenbYeHus B MUKcepe
nepepn €ro ganbHeWwum uaMernbyYeHUeM LeHTpobexHbiM ctaHkom (5.2, nepeuncnenue b). Heobxogumo
B3ATb KOHTEWHEP, EMKOCTb KOTOPOro B ABa pa3sa NPEBbLILAET KOJIMYECTBO MOPOLLKA, NMPUIOTOBIIEHHOTO oS
cMewmBaHus. [lanee HeOGXOAUMO YCTAHOBUTb MUKCEP HA CPEAHIOI CKOPOCTb U NepeMeLuMBaTh MOpPOLLOK
A0 Nosy4yeHUst 0 QHOPOAHON CMECH.

5.3.4 Menkoe gpobneHme/pa3manbiBaHue

Menkoe pgpobneHue/pasmarnbiBaHMe UCMONbL3YeTCA O YMeHblUueHus 06pa3uoB OO pasmepa MeHee
1Mm B guametpe. lNpu HEOOXOQUMOCTU YCPEOHEHHbI MOPOLIOK O6pa3sLoB OXNAXAAETCA C MOMOLLbLIO
xupkoro asorta (5.2, nepeuncnenue j). Ons opraHuyeckux ob6pasLoB, He UMEIOLLUX MEeTaNNIMUYeCcKuxX YacTei,
PEeKOMEHLAYeTCs KPUOTEeHHOe U3menbyeHne. HeobxoamMmo BHUMATENbHO CreguTb 3a Tem, YTOObl XMIKWiA
asor (5.2, nepeuncrneHve j) He BOLLEN B NPSIMOI KOHTaKT C MOPOLLUKOM U He Bbi3Ban pasbpbiarMBaHue M
notepu obpa3ua (peKkomMeHOyeTCs WUCMONb3oBaTb, Hanpumep, MOSIMITUIIEHOBYKD emKkocTb (5.2, nepeuuc-
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neHwue n). MNpouasecTy fanbHeillee U3Mens4YeHne nopoluka obpasua ¢ NOMOLLBI LEHTPOOEXHOro CTaHKa
(5.2, nepeuucnenme b). Mocne 3Toro crnegyer akkypaTHO NOAMECTU LIEeHTPOBexXHbIn cTaHok (5.2, nepeunc-
nexue b) n cobpatb Becb nopoLlok. Co6paHHbIi NOPOLLIOK MOXHO NPOCENTb QIS NOJTYYEHUS FOMOreHHO Ya-
CTW C M3BECTHLIM AMaNa3oHOM Pa3mMepoB YacTul,.

5.3.5 OueHb Menkoe Apo6GneHNe NONMTMMEPHbIX U OPraHMYECKNX MaTepnanos

HaHHas npouegypa UcnonkL3yeTcs 1S YMeHblUeHUs pasmepa obpasuos go 500 Mkm B guamertpe wunu
MeHbLe. OaHHbiii cnocob o6paboTku He NMOAXoauT AN MEeTansioB, CTeKna UMM aHanorMyHbIX TBEpabIX U
ocTpbix Matepuanos. MpumepHo ot 3 Ao 10 r rpy6oit Hapeaku (kycku nNo 3 — § MM) nomelLaeTcs B NPoBupky
TaK, uTobbl OHa Gblna 3anonHeHa oT ABYX TpeTeil Jo Tpex yeTBepTei. [lanee Heobxogumo gob6aBuTh pas-
MarnbiBaloLLMiA CTepXKeHb U 3akpenuTb 06a koHua npobupku. Oxnaxgats B gpobunbHoit kamepe (5.2, nepe-
YUCIeHMe C) NP KOMHATHON TemnepaType Ha NPOTSEeHUM 15 MUH, 3anoSIHUB KOHTEWHep XMOKUM a3oToMm
(5.2, nepeuucneHue j). YcraHoBuTb NpobupKy ¢ obpasuamu B ApobunbHyo kamepy (5.2, nepeuncneHue c)
M 3aKpbITb KPbILLKONA. [1py 9TOM MOXHO BO6GaBUTL OOHO UM HECKONBKO CUT NS roMOreHHocTu obpasua.

6 NMpumeHeHUe peHTreHOhTyOPECLIGHTHOrO aHanusa Ansi CKpUHUHra

6.1 O630p

PeHtreHocbnyopecueHTHbIi aHanua (POA) ncnonbayeTcs ansi KOHTPOJILHOrO aHanuaa NATU BELLecTs,
Bkmoyasn ceunel (Pb), ptytb (Hg), kagmuit (Cd), o6wmii xpom (Cr) u 6pom (Br) B 0gHOPOAHBIX MaTepuanax,
NPUMEHSIEMbIX B 3NEKTPOTEXHUYECKUX usgenusix. [aHHblii MeTof KOHTPOSisi MOXET UCNoSib3oBaThCA ANA
NpoBEepKuU MONMMEPOB, METAIJIOB U KepaMuieckux matepuanoB. OH MOXET NPUMEHSTLCA TalkKe K CbipbeBbIM
Marepuanam, oTgenbHbIM Martepuanam, B3ATbIM U3 Map,enuﬁ n «ycCpegHeHHbIX» CMecel U3 HEeCKONbKUX
Martepuanos. [Ins ckpuHuHra obpasua MoXeT ucnonb3oBaTtecs Pd-cnekrpometp noboro Tuna npu ycnosum,
yTo ero pabouve xapakTepucTUKM OTBEYalT TpebOoBaHUSM [aHHOrO Metopa KoHTpons. He Bce Tunbl
P®-cnekrpomeTpoB MOMyT MCNOMNb30BaTLCA AN 06pa3LoB BCex pa3mepoB U thopM. Tun COOTBETCTBYIOWETO
CreKTpoMeTpa JOJKEH BbIGUpaThCs C YYETOM NOCTaBNEHHON 3apayun.

HaHHbI MeTon KOHTpOns crneuvansHo paspabotaH ans ckpununra Pb, Hg, Cd, Cr, Br B ogHOpogHbIx
Martepuanax, KoTopblie NPUMEHSAIOTCH B GONBLIUMHCTBE JNEKTPOTEXHUYECKUX M3aenuit. B oBbIuHbIX ycnoBusx
P®A npepocraensier uHcopmaumio 06 obLemM KonmuecTse Kaxkaoro anemeHTa B obpasue, HO He aeHTU-
d1umpyeT coegMHEHNA WNKU BaneHTHoe CocTosiHMe anemeHToB. lNMostomy ocoboe BHUMaHue ypensiercs
KOHTPOSIO Ha NpeaMeT Xxpoma u 6poma, rae pesynbTaT NOKaXeT ToNbko obliee copepxaHue NpUCyTCTBYIO-
wero xpoma u 6poma. Mpucyrcreue Cr(VI) unu 6pomMmMpoBaHHbIX OrHeCTolkux nHruéuropos PBB unu PBDE
[OMKHO NPOBEPSATLCSH € NOMOLLLIO APYFOro METOAA KOHTPOJIA COrNacHo Tabnuue 1.

Ecnun paHHbliA MeTof KOHTPONA NPUMEHSIETCS K SNIEKTPOHHBIM YCTPONCTBAM B «NOJNYYEHHOM» COCTOSIHUM,
KOTOpble MO XapakTepy CBOei KOHCTPYKLIMM He SIBNSIIOTCS OAHOPOAHbIMU, 0coBoe BHUMaHue HeobxoguMo
o6patuTh Ha MHTEpNpeTauuio pe3ynbTaToB. AHAIOMMYHBIM 0O6Pa3oM OnpeaeneHHble 3aTPyAHEHUs MOXeT
BbI3BaTb aHanua Cr B XMMUYECKMX NOKPLITUSIX U3-3a NpUcyTCTBUA Cr B matepuasne noasioxku u/unu notomy,
4YTO OYEeHb TOHKUE CJIOU (HECKONbKO COTEH HM) XUMMUYECKOTO NOKPLITUS UMEIOT HEQOCTaTOYHYI0 YyBCTBU-
TeNbHOCTb MO OTHOLEHMIO K Cr.

P®-cnektpoMeTpbl MOryT KanubpoBaTbCA B AuManasoHe MacCoBbiX gonei OoT npegena obHapyxeHus
B AaHHou matpuue ao 100%-Horo cocrtaBa no macce. POA — 310 cpaBHUTENbHAA TexXHONOMMS; ee achdek-
TUBHOCTb 3aBUCUT OT KauyecTBa KaJitbpOBKW, KOTOpasi B CBOKO OYepefb 3aBUCUT OT KayecTBa kanubpaHta
W MOAENK, UCTIONbL3YeMOi AN NPeAcTaBneHua YyBCTBUTENLHOCTU Npubopa. POA 3aBucHT OT BO3OEeWCTBUA
MaTpuubl (addexT abecopbuum u achekT yeuneHus), a Tarke CnekTpanbHoN HTepthepeHLUMn.

DYHKUMOHMPOBaHUE AAHHOIO METoAA KOHTPOSS NPOLUSIO NPOBEPKy Ha ONpegeneHue copgepXaHua cne-
DyIOLWMX BELLIECTB B pa3nuyHbIX CPeAax B Npeaenax Amana3oHoB KOHUEHTpauumu cornacHo Tabnuuam 2 — 6.

Tabnuua 2 — amepeHHbIe Anana3oHbl KOHUEHTPaLMM CBUHLIA B MaTepuanax

BelyecTBo/aneMeHT CauHey
EpavHn- WsmepeHnHas cpega/maTtepuana
ua Huskoneru- Cnnas UsmenbueH-
Mapametp vame- | ABS PE poBaHHas CZ{EB Ha ocHoBe| CTekno [Has nevaTHas
peHust cranb onosa nnara
MamepeHHas KOHLEHTpauums
o OoT109( Ot 14 OT1 190 Ot 22 000
WU OMaNa3oH 3HaYEeHUn | Mr/kr 110 184/ oo 108 30 10 930 174 (240 000 110 23 000

KOHL|eHTpauuu
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Ta6nuua 3 — UaMepeHHbIe AMana3oHbl KOHLEHTPaLUK PTYTH B MaTepuanax

BeulecTBO/aN1IeMEHT PryTh
WUsmepeHHas cpega/MaTtepuana
Mapametp EavHuua nsmepeHus
ABS PE

NamepeHHasi KOHLIEHTpaLWs U QuanasaoH

aHAYEHUIA KOHLIGHTALIM Mr/Kr OT1 100 go 940 OT4 po 25

Tabnuua 4 — U3aMepeHHble Anana3oHbl KOHLUEGHTPaLMK KagMUA B MaTepuanax

BeluecTBO/aNIeMEHT Kagmui
EguHuua WamepeHHasn cpepa/maTtepuana
Mapamer, name-
p Y Cnnae ABS PE

PeHus | ya ocHose onosa

WamepeHHasn KOHLIEHTpaUmMsa unm guanasoH

aHAYEHM KOHLIGHTPALIM Mr/Kr 3 Ot 11 po 107 Ot 22 po 141

Ta6nuua 5 — U3MepeHHbIe aMana3oHbl KOHLIEHTPaLUUK obLiero xpoma B Matepuanax

BelecTBO/3aneMeHT Xpom
EauHnua WUsmepeHHan cpepa/matepuana
Mapawmer, uame-
P P peHus ABS PE Huskon:::ﬁgaauuaa Cnnas Al-Si | Crekno
M3amepeHHas KOHUeHTpaLuus
MU guanasoH 3HaYeHuin Mmr/kr 0T22780 %T11185 240 ?111380 94
KOHUEeHTpauumn Ao A A
Ta6nuua 6 -~ UsmepeHHble AuanasoHbl KOHUEHTPaUMM Gpoma B MaTepuanax
BellecTBO/3/1I6MEHT Bpom
EavHnua UsmepeHHas cpega/martepuana
Napamerp uamMepeHus PS-HI, ABS PCIABS PE
MamepeHHas KOHLeHTpauus
WU SUanasoH 3HavYeHuin Mr/Kr ?19’19814%80 ?28280 %Ts%ae
KOHLeHTpauum A R A

[laHHble BellecTBa B aHasrIoMMYHON cpeae 3a NpeaenaMm ykasaHHbIX AMana3oHoB KOHLEHTpaLuMu MoryT
aHanManpoBaThLCH COrMacHO AAHHOMY METORY KOHTPONS; Npu 3TOM CriefyeT OTMEeTUThb, YTO paboune xapak-
TEPUCTUKM HE YCTaAHOBIIEHbI ANs JaHHOTO cTaHAapTa.

B POA MOXHO BbigenuTb ABa OCHOBHbLIX METOAA KanubpoBku:

— YHUBepCasibHas KanMbpoBKa MOXET BbINOMHATLCA ¢ UCNONBL3OBAHMEM MeToda (PyHOAMEHTaNbHbLIX
napametpos (®I1). KanuGpoBke B 3TOM Cryyae MOryT NoOABepraTtbCs TOMLKO JEMEHThI UNM COeQUHEHUS,
unu HeGOMbLUOE KONMUYECTBO ITaNIOHHLIX MaTepuanioB ¢ TOYHO OnpedesieHHbIMUM COCTaBaMu MaTpuuibl.
AHaNOrMyYHO ocTanbHbLIM BUgaM PO-kanubpoBKK, TOYHOCTb AaHHOW KanuGpoBKU 3aBUCUT OT TOTO, HACKOMNbKO
6113K0 kanubpaHTbl Cxoxu ¢ o6pa3suamu;

— SMMUPUYECKYIO KarnMBGpOBKY MOXHO CO3[aTh C UCMONb30OBaHUEM 3TasIOHHbIX MaTepuanos B KOMOMHaLMK
C KanMGpOBOYHBIM anropuTMOM, CMOCOGHBIM BHECTM MOMPAaBKW Ha MaTpU4HbIe M CneKTparbHbie MHTepe-
peHuuu. B npuHUMNe amMmnupuyeckas KanMﬁpOBKa p,eﬁCTBVITeana TONBKO ONsa MaTpullbl CI'IGLI,I/IQJM"IGCKOFO
Martepuvana, Ans KoToporo oHa Obina co3gaHa; Ans aHanuMasa HEeCKONbKUX MaTpul TpebyeTcs HeCKOJNbKO
KanubpoBok. B kauvecTBe OTGOPOYHOIO WCMBLITAHUS MOXHO MCMNONL30BaTb OQHY U Ty Xe SMMUPUYECKYIO
KanubpoBKy ONs MaTepuasioB Co CXOXUMM Matpuuamu. Mpu 3ToM KanubpaHTbl JOMKHbI OXBATbIBaTb BECh
OManasoH Kaxaoro anemeHta B marpuue. Ecnu noteHUManbHbIA MeLLaoWwuin SNEMEeHT He BKIIoYEH B Kanub-
POBOYHYIO MOfENb, ero NpucyTcTBUe B 06pasLie MOXeT NPUBECTU K CYLUeCTBEHHOI owmbke. Beuay orpaHu-
YeHHOW AOCTYNHOCTU KanMGpaHTOB, T.e. 3TaNIOHHbIX MaTepuanoB, OYeHb CIOXHO UK faXe HEeBO3MOXHO
BKINKOYUTb BCE BO3MOXHbIE MaTpU4Hble U CNeKTpalbHbie I/IHTep(bepeHLWIVI B MeTo4 Npu noggep>xaHum ontu-
MarbHOW TOYHOCTH.

Onsa maTtepuanoB ¢ NOKPLITUEM U MHOTOCIIOMHBIX CTPYKTYP TOYHbIE PE3yNnbTaTbl MOXHO MOJSTyYUTb TOSNBKO
B TOM CJlyyae, eciiv npegBapuUTeribHO U3BECTHA MHOTOCIIONHAA CTPYKTYpa M UCNONb3yeTcs kanubpoBoyHas
Mozenb, UMUTUPYIOLLas CTPYKTYpy o6pa3sua. Ecnu ucnone3yeTcsi NOKpbITUE MM TOHKWIA CIIo, Heo6XoauMo

11



CTB IEC 62321-2012

y6eputbes, uto PO-cnektpometp obnagaet 4OCTATOYHON YYBCTBUTENBHOCTLIO ANA 06HapyxeHus Hebonb-
LLIOrO KONM4EeCTBa BELWeCcTBa B Cnoe. Ecnm e 4yBCTBUTENBbHOCTL PO-CneKTpoMeTpa OKaXeTCsl HEAOCTaTOUHOM
AnA U3MepeHUs pernaMmeHTUPOBaHHOrO BELLECTBa NPSAMO B MNOKPbLITUM, MOXHO NpUGerHyTb K huanyeckomy
yAaneHuio Cnos NoKpbITUA C NOANOXKU ANA HakonneHus JOCTaToOvHOro Mmarepuana aons aHanuvaa.

KOHTPOMLHBINA aHanu3 MOXET OCYLLECTBNATLCA C MOMOLLLIO OQHOMO U3 ABYX Criegylowmx cnocoboB:

— Hepa3spyLalLWmUM cnocobom, T. €. NPsAMbIM aHanM3aoMm o6pasua B «MNofy4eHHOM» COCTOSIHUM.

— paspyLLaoLWUM Cnocobom, T. €. NOCPEeACTBOM NPUMEHEHUS! OQHOTO UIM HECKONBKMX 3TarnoB MeXaHu-
YeCKOI UM XMMUYeCcKon NoAroToBku obpaslia nepen NpoBeaeHUEM aHaN13a.

B nocnegHem cnyvae nonb3oBaTenb SOMKEH NPUMEHWUTL Npoliedypy NOAroToBKM obpasua, onucaHue
KOTOpOW nNpueoguTCs B pasgene 5. C noMoLbio AaHHOrO MeToga KOHTPOSis Nofib3oBaTesNlb CyMeeT BbiGpaTth
Haubonee nogxopswumii cnocob nonyyeHus o6pasua.

6.1.1 MpuHUMN paboTkbl MeTOAA

Ona pocTrxeHnsi CBOe Lienu AaHHbIA MeTok KOHTPONs fomkeH obecneunTs GbICTPYHO U OQHO3HAYHYHO
MOEHTUPUKALUIO UCKOMBIX 3NTIEMEHTOB,

JaHHbIA MeTof, KOHTPONA AOSDKEH o6ecrneynBaTh Takoi ypOBEHb TOYHOCTU, KOTOPbIA HA3bIBAETCA OPUEHTU-
POBOYHBIM NMMBO NPUGNN3UTENbHBLIM, NMPU KOTOPOM OTHOCUTENbHAs MOrPELLHOCTb MOXeT cocTaBnAaTb 30 % u
6onee npu 3agaHHOM [OBEpUTENbLHOM YpoBHe 68 %. B 3aBUCMMOCTM OT NOCTABNEHHBLIX Lieneil HeKOTopbIX
nonb3oBaTeneil yctpauesaet u Gonee BbICOKAs OTHOCUTENbHasi MOFPELUHOCTb. Takol YpOBeHb KavecTsa
no3BoNAET MoMbL30BaTEN0 OTCOPTUPOBATL MaTepuarbl AnA SOMONHUTENbHBIX UCnbiTaHuid. KoHeuwHas uenb
3aK104aeTea B TOM, YTOObI NONYyUnTh UHGOPMAaLUIO, HEOGXOAUMYIO AN YNPaBNEHUs pUcCKamm.

HaHHbIi MeToA, UCTILITaHWIA JOMKEH NO3BONUTL PDd-cnekTpoMeTpam BCeX KOHCTPYKLIMIA cnoco6¢cTBOBaTL
NpoBeAeHUI0 CKPUHUHr-aHanu3a. OpgHako P®-cnekTpomeTpbl OXBAThIBAKT HACTONBKO LUMPOKUIA OUanasoH,
YTO HEKOTOPbIE U3 HUX MOTYT OKa3aThCsi OTHOCUMTENIBHO HETOYHLIMU B CBOEIW CENEKTUBHOCTU U YYBCTBUTESb-
HOCTW, B TO BPEMS KaK Apyrme CrnekTpoMeTpbl MOryT AEMOHCTPUpPOBaTbL HOpMasbHylo paboty. Hekotopbie
CreKTpoMeTpbl 06ecnevnBaloT NPOCToe U3MEpPeHUe LIMPOKOro AvanasoHa ¢opm 1 paamepoB 06pasuos, B TO
BPEMS Kak Apyrue cnektpometpbl, ocobeHHo BOP®-cnektpomeTpbl UCCNeLoBaTENbCKOrO Knacca MoryT
NPOAEMOHCTPUPOBAaTb OYEHb BLICOKYIO TOYHOCTb NMpU aHanu3e npo6. YuuTbiBas yKa3daHHbIA ypOBEHb
Tpebyemoro kayectBa W LUMPOKOE pasHoobGpasne PO-cnekTpomeTpoB, CMOCOGCTBYIOWMX NPOBEAEHUIO
nonesHbIX UamMepeHui, TpeboBaHus K cneumduKkaLm npoLeayp OKasbiBaIOTCS 3HAYUTESNIBHO HUXE, YeM Anst
BbICOK03¢¢eKTMBHOr0 MeToga UCNbITaHUA ANA BbIBOAA KONUYECTBEHHbIX nokKasartesneni ¢ HU3KUMKU pacuet-
HbIMM 3HAYEHWUSIMU NOTPELLHOCTU.

HaHHbIA MeToa uUcnbITaHun 6a3upyeTcst Ha KoHUenuuun yHKUMOHaNbHbLIX MeTonoB. Mpubopsl, noagro-
ToBKa 06pa3uoB U kanmbpoBka ONpedensiloTCA B JAHHOM CTaHZApTe C UCMONb30OBAHMEM OTHOCUTENLHO
obLmx TepMUHOB. MNonb3oBaTenb QOMKEH 3aQ0KYMEHTUPOBaTh BCe npoueaypbl, paspaboTaHHblie B nlabopa-
TOpUK, KOTOPbIe NpeanosnaralnT UCNOoNb3oBaHWe JaHHOro meToaa koHTpons. MNonb3aoBarenb AOMDKEH paspa-
6oTaTh NMCbMEHHYIO NpoLeaypy AN BCeX clyvaes, 0603HaUYEHHbIX B ONUCAHWUM AAHHOMO METofa TEPMUHOM
«paboune UHCTPyKUMMU». [aHHbI MeToq oroBapuBaeT paboune napameTphbl CNEKTPOMETPa U METOAaA, KOTopble
[OIMKHbI GbITh 3a40KYMEHTMPOBaHbI NONL30BaTENEM.

6.1.2 Mepbl NpeOCTOPOXHOCTH

NPEQYNPEXOEHUE 1 — Jluya, ucnonbayllumMe MeToh KOHTPONs C UCMoNib3oBaHueM POA, fOmKHbI
M3yuuUTh NpaBuna akcnnyarauum PO-cnekTpoMeTpoB U 3HaTh NpaBuna u cnocobbl otéopa o6pasLos.

NPEAYNPEXOEHUE 2 — PeHTreHOBCKUE NyYn SIBNSIOTCA BPEOHbLIMU OIS YenioBeka. JKcnnyarauus
pJaHHoro o6opyfAoBaHUs [OMMKHA OCYLLECTBNATLCA C COONMIOLEeHUeM Mep NpPefoCTOPOXHOCTH, YKasaHHbIX
U3roToBUTENIEM, U COOTBETCTBYHOLMUX MECTHbIX HOPM U NpaBui TEXHUKUA 6e3onacHocTu u OXpaHbl Tpyaa.

6.2 Mpubopkl, o6opyaoBaHMe n MaTtepuanbl

6.2.1 P®-cnekTpomeTp

P®-cnekTpomMeTp COCTOMT M3 PEHTreHOBCKOTO WUCTOYHMKA BO36GyXOeHus, CPeAcTs BOCNPOU3BOAUMON
npeseHTalum o6pasLoB, PEHTTEHOBCKOrO AETEKTOPa, NpoLieccopa AaHHbIX U CUCTEMbBI YNPaBICHUS.

a) VICTOUYHMK peHTreHOBCKOro BO36yxaeHUs: 06bIMHO UCTONb3YeTCsl PEeHTTeHOBCKas Tpybka unu paguo-
M30TOMHbIE UCTOYHUKN.

b) PeHTreHoBCKMi1 feTeKTOp (HeTeKTopHas NoacMcTema): YCTPOCTBO, KOTOPOE UCTONL3yeTcs Ans npeob-
pasoBaHuA 3HepruM PEeHTreHOBCKOro (poTOHa B COOTBETCTBYIOLUMI SMEKTPUYECKMIA UMNYNLC C aMNUTYAO0MN,
NponopLUOHanbLHON 3Heprum (oToHa.
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6.2.2 MaTepmanbl © UHCTPYMEHTHI

Matepuansl, ucnosnb3yembie Asisi NOArOTOBKM 06pa3uoB gns P®-uamepeHuit, fomkHbI 6bite cBOGOAHLIMU
OT 3arpsisHeHul, OCOGEeHHO aHanuTaMu OAHHOTO METOofA KOHTPONs. JTO O3Ha4aeT, YTo BCE marepuarbi
usMmenbYyeHusi, pactBopuTeny, ¢rniockl U T. A. He JOMKHbI CoAepXaTb 3HauMMbIX konuyects Pb, Hg, Cd, Cr
nivnu Br. HCTpyMeHT, ncrionbayemblit ans obpaboTtku o6pasuos, AOMKEH MUHUMU3NPOBATL UX 3arpsisBHeHUe
aHanMTamy QaHHOro METofa KOHTPOMs, a Takke OpyrMMu anemeHtamu. Bce npouefypbl O4MCTKM MHCTY-
MEHTa He JOJKHbI BHOCUTb HUKAKUE 3arpsi3HUTENTU CO CBOEI CTOPOHBI.

6.3 PeaktvBhli
PeakTuBbl He [OKHBI coaepxaTb oGHapyxumoro konudectsa Pb, Hg, Cd, Cr u/unm Br.

6.4 OT60p Npo6

Monk3oBaresL 4aHHOTO METoAA KOHTPOSA A0IDKEeH OnpeaeuTh UCNbiTaTenbHbii obpasell B COOTBETCTBUM
C 3aJ0OKyMEHTMPOBaHHbIMU pabouMMu UHCTPYKUMsMU. [Monb3oBatenb MOXET BbIGpaTb MCNbITATENLHLIN
obpasel, Heckonbkumu crnocobamu, BKIOuas Hepaspylialowmii noaxod, korga obpasey gna ucnbITaHWiA
ornpefensieTcs no 30He NPOCMOTPa CMEKTPOMETPA, UMK paspyLualowumin nogxon, korga obpaseu ans ucnbi-
TaHU OTAENAETCA OT OCHOBHOIO Tena Marepuarnia u U3MepsieTCsl B TAKOM COCTOSIHUM WIU pa3spyLuaeTcs u
obpabatbiBaeTcs cornacHo paspaboraHHoi npoueaype.

6.4.1 Hepaspywalowmin noaxon

Monb3oBaTtenb AaHHOTO METOAA KOHTPOJSA AOIDKEH BLINOMHUTL Criepyiollee:

a) YcTaHOBUTbL 30HY, NPOCMaTPMBAEMyI0 CNEKTPOMETPOM, U NOMECTUTb TyAa UCNbITaTeNnbHbIn obpasel)
TaK, 4Tobbl He hryopecLeHTHbIE PEHTTEHOBCKUE Jy4u MOrU GbiTb OGHApYXeHbl TONIbKO U3 MaTepuasnos,
HaxoAsLMXCA B yKasaHHOW uamepsieMoi yactu. O6bIMHO 30HA, NPOCMATPUBAEMAas CNEKTPOMETPOM, ouep-
uuBaeTcs opMOit M rpaHULAMU U3MEPUTENBHOrO OkHa npubopa.

b) MpuHsATE BCce Heobxoaumble Mepbl Asl YCTAaHOBNEHUS NOBTOPSEMbIX U3MEpPEHUd C NOBTOPAEMbIM
PaccToORHUEM MEXAY CNEKTPOMETPOM U U3MEPSIEeMON YacTblo.

¢) MNpuHsATL BCe NpakTMyeckue mMepbl At MOEHTU(DUKALIMA U3MEPSIeMON YacTU C MaKCUMaSbHO BO3MOXKHOM
cTabunbHoi (hopMoit, yuMTbIBas NIOCKOCTHOCTb BCErO YYacTka, NOBEPXHOCTHYI0 HEPOBHOCTb U U3BECTHYIO
OU3NYECKYHO CTPYKTYPY.

d) 3apokyMeHTMpoBaTh BCe 3Tanbl pa3bopku KpynHOro o6bekra Ofisl MosiyyeHUusi OTAErbHOW 4acT,
npegHasHa4YeHHON AN UCTIbITaHUS.

6.4.2 Paspywalowmii nogxon

Bbibupas paspyLuatowmin nogxon, Heobxogumo o6paTuTe BHUMaHUe Ha cregyiollee:

a) Monb3osatens pomkeH paspabotate M cobniofaTb 3aA40KyMEHTUPOBaHHble paboune WHCTPYKUUK
B OTHOLUGHUW CPEACTB paspyLUeHWs U MNonyyeHus uamepsiemMoro obpasua, Tak Kak faHHas uHcopmauus
UMeeT BaxKHe/Lee 3HaueHue A1 MPaBUMBHON MHTEpnpeTauun pe3ynsTaTtoB U3MEpPEHUs.

b) Mpouenypa, B peaynbTate KOTOPOi obpasel npeBpallaeTcsi B MOPOLUOK, AoJpkHa obecneuunsatb
BbIXO4 MaTepuarna ¢ U3BeCTHbIMU WNU perynupyembiMA pasmepamu yactul. B cnyuasix, korga uyactuubl
MMEIOT pasHbIi XMMUYECKUiA, (ha3oBbii UM MUHEPaNorMyeckUin COCTaB, O4eHb BEXKHO YMEHbLUUTL UX pasmep
TakK, 4ToGbl MUHUMU3MPOBaTL X AuddepeHUmanbHbIi 3cheKT NOrNoLEeHUs.

¢) Ecnu ncnonbayemas npoueaypa npegycmatpuBaeT BbIXO4 Matepuana B pacTBOPEHHOM COCTOSIHUU
B XWOKOW MaTtpuue, KOnMyecTBo U (PUUYEcKUe XapakTepuUCTUKM maTtepuana Lnsi PacTBOPEeHUs OOJDKHbI
6biTh NpOBEpeHbl U 3a40KyMEHTUPOBaHbl. Monyyaemblii pacTBOp AOMKEH GbiTb MOMHOCTHIO OQHOPOAHLIM.
Heobxogumo Tawoke paspaboTaTh npaBuna obpalleHus ¢ HepacTBOPEHHOW 4YacTbio obpasua Tak, uToObl
obecrneunTs NpaBunbHYI0 MHTEpRpeTauuio pesynbTatoB UaMepeHus. [omkHbl ObiTb MOArOTOBMEHbI WH-
CTPYKLUM MO NPeACTaBNeHUIo U3MepsieMOoin YacTu pacTBopa AJ1fl PEHTTeHOBCKOTO CNeKTpOMeTpa B MOBTOpSi-
IOLLEeMCH NOpsiOKe, T. . B XMOKOCTHOM siYelike 3a4aHHON KOHCTPYKLMM U YKa3aHHbIX pa3MepoB.

d) Ecnu ucnonsayemas npouegypa npegycMmaTpuBaeT BbIXOQ Marepuana B pacrnsiaBnieHHOM Wiu npec-
COBaHHOM COCTOSHUM B TBEpAOi MaTpuLe, KONMYecTBo U hM3MYeckne xapakTepucTMku matepuana obpasua
AOMMKHbI 6bITh NPOBEpeHb! U 3aJ0KyMEeHTUpOBaHbI. MonyyaeMblid TBepablii 06pasel (B BUAE pacniaBieHHbIX
WU NPeccoBaHHbIX rpaHyn) AoMKeH OblTb MONMHOCTLIO OAHOPOAHbIM. Heobxogumo Takke paspaboratb
npaeuna obpaLleHus ¢ HecMeLLaHHON YacThio obpasua TaK, YTobbl o6ecneynTb NpaBUIbHYKO UHTepNpeTauulo
pe3ynbTaToB U3MEpeHus.

13



CTb IEC 62321-2012

6.5 NMpoueaypa nposeacHUA UCNbITAHUNA

6.5.1 O6wme nonoxeHns

Mpouenypa NpoBeAeHUs UCMbITAHUIA BKIIOYAET CTagvio NOATOTOBKUM PEHTTEeHOBCKOrO CHEeKTpoMeTpa,
NoaroToBKy U pasmelleHue pabouyeir yactu obpasua, kanubpoeky. [pu aTOM onpeaeneHHbie UHCTPYKLUK
NPeAcTaBnsAloTCA B BUAE 0BLLMX NONOXEHWIA BBUAY UCMONb3OBaHUS LUMPOKOro auanasoHa P® obopyaoBaHus
n Gonblworo pasHoobpasuss NabopaTtopHbIX M UCMbITaTeNbHbLIX 00pa3uoB. OCHOBHOE NpaBusio, KOTopoe
NMPUMEHSIETCS KO BCEM CMEeKTPOMETPaM U aHaAJIMTUYMECKUM METOAaM, 3aKiliouaeTcs B criepyloleM: Kanub-
poBKa u uamepeHusi 06pasua AOSDKHbI NPOBOAUTLCA B OAMHAKOBLIX YCIIOBUSIX C UCTONb3OBAHUMEM OOHOM U
TOW e npoueaypbl NOAroTOBKM 06pa3LoB.

Tak kak npumeHsieMble P®-cnekTpomeTpbl MMEIOT pa3sHbie KOHCTPYKLUMM U COOTBETCTBEHHO pasHble
npegensl 06Hapy)eHus, B&XHO 3HaTb NpefenbHbIE BO3MOXKHOCTU BbiOpaHHOro npubopa. Mpubopbl HEKOTOPbIX
KOHCTPYKLMIA MOTYT OKa3aTbCsl HECMOCOOGHBIMU K ODHAPY)XEHUIO UM TOYHOMY ONpeaeneHulo cocTaBa mare-
prana Ha o4YeHb MasbiX y4acTKax UM B O4eHb TOHKUX o6pa3suiax. MoaToMy nonb3oBaTenu AOMKHbI onpeae-
NUTb U 3apO0KyMeHTUpoBaTb 3O(hEKTUBHOCTL METOLA KOHTPOSS B TOW (hopme, B KOTOPOI OH 6bin BHeApeH
B ux naboparopusx. OgHa 13 Lenei Takoro noaxoaa 3akiovyaeTcsl B TOM, YTo6bl NpeaoTBpaTtuTL HEAOCTO-
BepHble pe3ysbTaTbl UCNbITAHWUA.

6.5.2 NogroTroBka cnekrpomMeTpa

MoproToBka cnekTpomeTpa NPOU3BOAUTCS CIieayOLLMM 0B6pa3om:

a) Bkmounuts npubop M noarotoBute ero kK pabore B COOTBETCTBUU C MHCTPYKUUAMU U3FOTOBUTESIS.
Jatb BO3MOXHOCTb NpuGOpy CTabunuaupoBaTbCsi COMNIACHO MHCTPYKUMSIM U3rOTOBUTENS wunu padouum
nabopaTopHbIM UHCTPYKLUSIM.

b) Obecneuntb ONTUManbHbIE YCIIOBUSI U3MEPEHUS,, NPEQYCMOTPEHHbIE U3roToBUTeNnemM unu nabopa-
TOpUen.

MpumevaHne — Tak kak MHorve cepuiiHbie NpUGOPbLI NPOAAIOTCH YKe ONTMMU3UPOBAHHBLIMU U HAaCTPOEHHbLIMW Ha

onpegeneHHyo o6nacTb NPUMEHeHWs, aHHas CcTaaus NOAroTOBKA MOXET OKa3aTbcA Heobxoaumol. B npoTMBHOM

cnyyae na6opartopus gorkHa paspaboraTts 1 obecneunTb onTuMarbHble pabouve ycnoBus ana Kaxaoi kanubposku.

Heo6xoaMMo NpyHATL COOTBETCTBYIOLLME MEPLI /1R ONTMMM3aLMU YyBCTBUTENTLHOCTU U MUHUMKU3ALMKY CNeKTpanbHbIX

uHTepdepeHumin. YcroBus BO36OYXOEHUS MOTyT U3MEHSITbCA B 3aBUCMMOCTM OT MCMONb3yeMOoro marepuana,

aHanuTa u 3Hepruy SIMHWA PeHTreHOBCKOro crekTpa. CnMcok PeKOMeHAYeMbIX aHanUTUYecKMX NMHUA PEeHTreHoB-

CKOro criekTpa npuBegeH B Tabnvue 7. HacTpoiiku 4eTeKTOpHOM CUCTeMbl A0MMKHbI ONTUMU3UPOBaTL KOMIPOMUCC

MeXgy YyBCTBUTENbHOCTbIO M paspeluaroLleit cnocobHocTbio. Heobxoaumbie ykasaHUsi 1 pekOMeHAaLMU MOXHO

HailTV B UHCTPYKUMAX K MpBopy 1 B nuTepaType No peHTreHOBCKOA CNeKTPOMeTpun.

Tabnwua 7 - PeKomeH.qythle JINHUU POHTFreHOBCKOIrO cneKkTpa AnfA oTAaelfbHbIX aHANMMTORB

AHanut MpeanoyTuTenbHan JIUHUA BropuyHaa nuHusA
CauHey (Pb) Lo-M, (LB4) L3-Mys (Lap)
Ptytb (Hg) La3-Mas (Lo o)
Kagmuii (Cd) K-L2 3 (Koig2)
Xpom (Cr) K-L23 (Ko 2)
Bpom (Br) K-L23 (Ko 2) K-My3 (KB13)

MpumMeyvaHve 1 — BuiGop gpyrux JIMHWIA PeHTreHOBCKOrO CrieKTpa Takke MoxeT o6ecrneunTs COOTBETCTBYIOLLEE Kaye-
ct80. OgHako, BbIGMpas anbTepHaTUBHbLIE® aHaNUTUYeCKWe NMHUK, NOSb30BaTe b AOSKEH 3HaTb O BO3MOXHOW Criek-
TpanbHo UHTepdepeHUUM CO CTOPOHbI APYrMX 35I8MEHTOB, NpUCYTCTBYIOLWMX B obpasue (Hanpumep, BrKa Ha PbLa
unu AsKa Ha PbLa; apyrve TunudHble npuMepsl npusegeHsl B D.1, nepevuncneHue b).

Mpumeuanue 2 — K-L, 3 (Ko 2) 03Ha4aeT, YTo B AeCTBATENLHOCTM CYLLECTBYIOT ABa nepexoaa k o6onouke K, T. e.
oavH 13 o6onouku Ly, koTopas reHepypyeT peHTreHoBckue Nyun Kaiz, a apyro ua obonouku Ls, koTopas reHepupyeT
peHtreHoBckue nyun Koy. Tak kak oba 3HaueHWs 3HepruyM SBNSIOTCA OYeHb OMM3KMMK, CNeKTpoMeTpbl Ha OCHOBe
MeToaa SHepreTUYeckor AUCNepcUn He MOryT pasnuyaTb UX U NOITOMY OHU aHANU3MPYIOTCA Kak ogHa obLuas Benu-
YuHa 3Heprum Ko 2.

6.5.3 Pabouan yacTb 06pa3sua

OnucaHue npoueaypbl NOroTOBKM pabouen yactTn obpasua NnpusoguTcs B nogpasgene 6.4.

Ecnu gns nogrotoBky 06pasua UCNonb3yeTcs paspyLiarolmii noaxoq, Heobxoaumo usMepuTb Maccy u
pasmepbl paboueii yactu obpasua B COOTBETCTBUM C TpeGoBaHUAMM KanubpoBouHOro meToga U paboumx
nabopaTopHbIX MHCTPYKUMIA Ans obecrneveHus ctabunsHom npouedypsl ot6opa o6pasuos.
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6.5.4 NpoBepka pabounx xapakTepuCcTUK CNEKTPOMETPA

MpoBepka paboTkl crieKTpoMeTpa NPOBOAUTCS Criegylolmm obpa3om:

a) Monb3oBaTenu JomkHbI o6ecneunTb OGBLEKTUBHbIE NoKasaTenu 3chheKTUBHOCTM paboTbl meToaa
KOHTpONS, BHeAPeHHoro B ux nabopartopumn. 310 HEOGXOAUMO AN Toro, YTobbl MONL3OBATENU U MX 3aKas-
YUKW CMOFTIU MOHAThL OrPaHUYEHUS AAHHOTO METOA U NPUHATL COOTBETCTBYIOLLME PELUEHUs MPU UCNOoSb3o-
BaHWM peaynbTaToB aHanusa. Hwke npueseaeHkI KpUTUYECKUE acnekTbl paboThl 4aHHOMO MeToda KOHTPONS:

— paboune xapakTepucTUkM CnekTpomeTpa:

— YyBCTBUTENbHOCTb OJ151 KAXKOO0ro aHanuTa;

— CreKTpanbHas paspeluaLLas cnocobHOCTb;

— npepgen o6HapyxeHus;

— AeMOHCTpauuMs U3MepsiemMon nnowanu;

— NOBTOPAEMOCTb NpoLeaypbl NOArOTOBKM U U3MepeHust 06pasLos;

— TOYHOCTb KanubpoBku, koTopas ByaeT NpoBEpPATLCA COrNacHo 6.8.

Tak Kak cywecTtyer 6onbLioe pasHoobpasue CneKTPOMETPOB U COOTBETCTBYIOLMX NMPOrpaMMupyemMbix
onepauUnoHHbIX CUCTEM, NONb30BaTENU MOTYT NoNyYaTb faHHYK MHOPMaLUIo B CBOUX COBCTBEHHbIX flabo-
paTopusiXx C MCMONb30BaHUEM COBGCTBEHHBIX TEXHOJIOTMIA UK CEepBUCHBIX YCNyr uarotoButens. MNpu aTom
BaXXHO [06MTbCS noaTBepxaeHUsi paboumnx BOIMOXHOCTEN CNeKTpoOMeTpa U UCMONb3yemMoro MeToga nocrie
€ro npaKkTUYecKoro BHeApPEeHUs. [Ins 3Toro MOryT UCMOMb30BaTLCS KOHTPOSbHbIE TAGNULbLI UM NOBTOPHbIE
M3MEepeHUs U pacyeTbl, BbINOMHEHHbIE NOCIE NPaKTUYECKOro NPUMeHeHUs MeToZa.

b) YyBCTBMTENBHOCTL CNEKTPOMETPA UCTONb3YETCA KaK NoKasaTeNb KauecTBa NpU cpaBHUBaHUM CreKT-
pomeTpoB. YyBCTBUTENEHOCTL NPpMGOpPa NOKa3sbIBAET Talkke BO3MOXHOCTL NPOBEAEHUs 3HaUMMOIA KanuBpoBKM.

¢) CnektparnbHoe paspelueHue umeeT GonbLuoe 3HauveHue ans obecneyeHus npaBunLHoOro obpalleHus
€ @HanMTOM U CNEeKTPasbHbIMUA JIMHMSMM NOMEX Npu c60pe AaHHbIX U kanubpoeke. B paMkax gaHHOMo CTaH-
AapTa KOppeKuMsi NepeKpbIBaloLLMXCA NIMHWIA PacCMaTPUBAETCA Kak YacTb Npoueaypbl KanMGpoBku CreKT-
pomeTpa.

d) MO pomkeH paccunTbiBATLCA AN COOTBETCTBYIOLMX pabounx yCroBuiA, BHEAPEHHBIX B METOA KOHT-
pornsi, ¢ ucnonb3oBaHuem opmyrsl (1)

LOD =3, 4]
rge LOD — npegen obHapyxeHus (LOD), BbipaXeHHbI B eAUHULIaX U3MEepPeHUs KOHLIeHTpaLuu;
G — CTaHJapTHOE OTKNOHEHUE PEe3yNbTaTOB HECKONIbKUX ONPEREsIeHUiA C UCTIONb30BAHUEM KOHT-

ponbHoro marepuana. CrtaHgapTHOE OTKIIOHEHWE O6blYHO PacCUMTLIBAETCS C MOMOLLbLIO

HeBonbLOoro (HO He MEHee CEMU) KONUYECTBA PacyeToB, B KOTOPLIX CUMBON S (HECMELLEH-

Has OLeHKa CTaHAAPTHOrO OTKIIOHEHUS, 6) 3aMEHSAETCH Ha ©.
MpumeuaHue — MNpeaen o6HapyXeHWs — 3TO KPUTUUECKWIA napaMeTp, KOTopbiid cooblaeT nonb3oBartesio, NO3Bo-
nsaloT nu paboune ycnoBus crniekTpoMeTpa OGHapyXWUTh aHanUT Ha YPOBHNAX, KOTOPbIE HAXOASATCS HWDKe pa3pelLeHHbIX
npeaenos BeLwecTBa, YTOOLl MCMONb30BaTh MX 3HAYEHUS AU NPUHATUA COOTBETCTBYlOLLEro pelueHus. Mpegen
o6GHapyXeHUs — 3T0 (hyHKLMUA U3MEPUTESILHOMO NPOLIECcca, 3HAYMMOI YacTbI0 KOTOPOro sABMseTcss Matepuan. Ecnu
C U3MeHeHVWeM MaTepuasia U3MEHSIETCH M M3MepUTEeSIbLHBIA NPoLecc, MSMeHeHUe MOryT NpeTepreTs U npegenbl
obHapyxeHnus. [lna obecneueHuss onTumanbHoOW 3¢heKTUBHOCTM MeToda WcnbiTaHui, npegen oGHapyxeHus
pomkeH GbiTb paBeH unu MeHbLue 30 % cobcTBEHHBIX NTAGOPaTOPHLIX NPeaerbHbIX 3HaUeHWiA, YCTaHOBIEeHHbIX ANs
obecneveHUs MakCMMarnbHO OMYCTUMOrO pUcka HECOOTBETCTBUS.

e) [leMOHCTpauus uamepsiemoil nowaayu umeet Gonbluoe 3HaveHue, YTobbl y6eauTbesi, UTO KOHTPO-
nupyeMas nnowaab U3BecTHa Afis CnekKTPOMeTPa, OCHALLEHHOMo NPUCNOCOGeHns MU, KOTopbie onpeaensioT
pa3amep, hopMy U MECTONONOKEHUE PEHTTEHOBCKOro Nnyya. Bo MHOrMX cnyvasix paamep, hopma n mecrono-
NoXeHne PEeHTreHOBCKOro Nyya onpegensior pabouyio yactb obpa3ua. JlaGoparopusi unu u3rotoBuTeNb
DOomKHBI 06ecneynTh CpeacTBa onpeperneHus paamepa u opMbl fiyva U aeHTUhULMPOBaTL ero MeCToHa-
xoxgeHue Ha paboueit yactn obpasua.

f) MNosTopsiemocTb NOArOTOBKM U U3MEepeHUsi obpa3Lia ABNSETCA BaXXHLIM NapaMeTPOM NOATBEPXKAESHUS
TOro, YTO MEeTOA UCTbITaHUA UMEeeT CTaTUCTUYECKUIA KOHTPOrNb. Ecnu namepeHunio npeawecTsyeT paspylua-
owas noarotoeka obpasua, NOBTOPSAEMOCTL AOSDkHA NPOATU MCNbITaHWe, BKNoYasi NoAroToeky obpasua; B
NPOTMBHOM Cfyyae WCNbITaHWe NOBTOPSAEMOCTU [OJDKHO NMPOBOAUTBCA HA OOQHOM M TOM Xe obpasue.
MoBTOPAEMOCTL BbipaXkaeTcsl Kak CTaHOApTHOE OTKIIOHEHUE MO KpalHeW Mepe ceMu U3MEepPeHU NoaroToB-
neHHoro obpasua ¢ MCronb3oBaHMEM ONTUMAarbHbIX pabounx ycnoBuit cnektpomeTpa. MoBTopsieMocTb
OOIDKHA U3MEepATLCA ANIs KaKA0ro aHanuta B paboueid yactm obpasua, B KOTOPOi KOHUEHTPaLUusa aHanura
6onee yem B NATb pa3 npesblllaeT npegen obHapyxeHus, paccyUTaHHbIN B 6.5.4
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6.5.5 UcnbiTaHuna

Ona usmepeHus ¢ nomowbio Pd-cnektpometpa Heobxogumo nomecTuTb pabouyld 4vacTb obpasua
B NpaBunbHOM nonoxxeHuu. MNpu HeoGXxoaMMOCTU YCTAHOBUTL HEobxoaumylo atmoctepy B KaMepe CreKT-
pomeTpa u aatb eMy BO3MOXHOCTb CTabunmauposarbes.

MpumeuaHue — UamepeHns NpoBoasTcsl, Kak Npasuno, B BO3AyLWHOW atMoctepe. OaHako ecnu BO3HUKHET Heo6-

XOAUMOCTb U3MEPEeHMs Nerkux 3NeMeHTOB, Takux kak S, Al U T. 4., TakMe M3MepeHus nyulle BCero NpoBoauThL

B BaKyyMHOM WUnu renmesoit cpege (A-3, nepeuncneHue b).

Ona usmepeHus paboueit yactu obpasua HeobxoauMo cobpaTbh OOCTAaTOUMHOE KOSIUYECTBO PEHTreHOB-
CKOro oTcHeTa AN JOCTWKEHU CTAaTUCTUYECKOW NOrPeLHOCTU OTCYeTa HUKE 3aflaHHOM BeNUYMHbI OTHOCU-
TeNbHOr0 CTaHZAPTHOIO OTKMIOHEHUS AN 3MepeHuss nosTopsiemocTu (cM. 6.5.4). Hactpoitku Pd-cnekTpo-
MeTpa Ansi aHanu3aa obpa3sua A0MKHbI ObITb MAEHTUYHBIMWU HACTPOWKaM KaimbpoBku.

6.5.6 KanubpoBka

Kanu6poBka aHanMTM4ecKoro MeToaa A0IbkHa NPOU3BOJUTLCH C YHETOM MaTpuuHbix 3¢hchekToB 1 apymx
¢haKToOpoB, BNUSAIOLMX HA ONpefeNieHue MHTEHCUBHOCTU (hnyopecLeHTHOro uanyyeHus. Cnucok Takux
achhekToB npuBeaeH B npunoxeHum D.

B P®A umeloTcsi ABe OCHOBHbIE ONLUU KasiMbpOBKU:

— kanubpoBka OCHOBHbIX NapamMeTpOB C UCMONb30BAHUEM AManasoHa KanubpaHToB:

— YUCTBIE EMEHTbI U YUCTBIE COEOUHEHUS, UMK

— UCKYCCTBEHHBIE CMECH, NPUTOTOBIIEHHbIE M3 YUCTBIX BELECTB, UM

— oTAENbHbIE 3TANOHHbIE MaTepUarbl, NPEACTaBNAIOWME KaXKAbI U3MepsieMblii maTtepuan.

— aMnupuyeckas (TpaguuuoHHas) kanubpoBka ¢ UCNOMNb30BaHUEM MOAENU, OCHOBAHHOMW Ha kOachhuLm-
€HTax BIIUSIHUS, BbIBEEHHbIX:

— C MOMOLLLIO SMMTUPUYECKMX AAHHBIX U3 KANUBPaHTOB, aHANOMMYHBLIX HEU3BECTHLIM BENUYUHAM, U

— € NOMOLLBIO METOAA OCHOBHbLIX NapaMeTpOoB.

Mpu BbIbOpe AOCTYMHBLIX ONUMIA KaNMGPOBKU B NPOrPaMMHOM oGecneveHun onepauuoHHOW CUCTEMBI
HeobXxoauMo CrienoBaTh PyKOBOACTBY NMPOU3BOOUTENS.

MNpoBepeHue unu HenpoBeaeHue KanUGPOBKU MONL3OBATENEM 3aBUCUT OT Npubopa. MHorue cepuitHble
npubopbl NPOAAKTCH Y)Ke B ONTUMWU3UPOBAHHOM M KanMbpoBaHHOM COCTOSIHUM C NpegBapuTEenbHOW HacT-
POIiKOIA Ha COOTBETCTBYIOLLYK 06nacTb NnpumeHeHus. Takue npubopsl He TpebyloT KanUGPOBKU CO CTOPOHKI
nepcoHana naopatopum.

BriGop kanubpaHToB 3aBUCUT OT Bbibopa KanubpoBOYHO Mopenu. [Ans aMNUMpUUYeckux onuuii Kanuo-
paHTbl JOMKHbI GbiTh MOXOXKUMM Ha COCTaB MaTpuLibl aHanM3upyembix matepuanoB. Ecrnm ucnonesyertcs
Habop kanubpaHTOB, KOHLIEHTPaUUS SNEMEHTOB OOMKHa OXBaTbiBaTh AMANa30H 3HAYEHWUN KOHLEHTpAaLuM,
oxugaemoii B o6pasue. MNpu 9TOM faHHble KOHUEHTPaUMKU JOSKHbI UBMEHSATLCS HE3aBMCUMO OPYr OT Apyra.
Ecnu kanubpoBka pacnpoCTpaHAeTCs Ha HECKONMbKO 3SIEMEHTOB B LUMPOKOM OuanasoHe KOHLEHTpaLuii,
MoxeT noTpeboBaThcs GOSbLIOE KONMMYECTBO KanubpoBouHbIX 06pa3uoB. MuHMMarbHOE KONUYeCTBO
KanubpaHTOB OJ15 3MMUPUYECKOro METOoAa paBHAeTCsA 2 (n + 2), rae n = KONUYeCTBO aHasIUToB.

MeTtop kanMbpoBKM OCHOBHBLIX MapamMeTpoB MOXET CYLUECTBEHHO YMEHbLUUTb YMCIIO KaJIMOPOBOYHBIX
obpasuos. C NOMOLLEK NPOrpamMmMbl OCHOBHbIX NapaMeTpPoB MoMb30BaTe b MOXET NPOU3BECTU KanMbpoBKy
UYBCTBUTEJTILHOCTU KQKOOrO 3JIEMEHTa C MCMONIb30BaHMEM YUCTbIX SNIEMEHTOB M coeguHeHuid. B kauectBe
anbTepHaTUBbl YKMCTBIM KanubpaHTam, nporpaMMHoe oGecneyeHue MO3BONSIET NOMb30BATENIO UCMONbL30-
BaTb HeGOMbLIOE KOSIMUECTBO ITASIOHHLIX MaTepuanos, 6orblue NOXoXuUX Ha obpasubl. Ona paclmvpeHus
BO3MOXHOCTE MeToAa, MOXHO MCMNONb30BaTh PACCesHHOE M3NyyYeHue OJ1s KOMMeHCcauun onpepnerieHHoro
MaTPUYHOIO BIIUAHUSA UK Mopdbonormueckux achekTos obpasua.

6.6 Pacuethl

B pamkax gaHHOro MeTofa KOHTpOnsl No Mepe Heo6Xx0QMMOCTU NPOBOANATCS Cnefyiolue pacyeThb!:

a) CoBpemeHHble npubopbl 06ecneunBaloT, Kak NPaBuUIo, aBTOMATUYECKUE PacueThbl C MOMOLLLIO Nporpam-
MHOro ofecrieyeHUss ornepauMOHHOM CUCTEMbI CMEKTpomeTpa. Ecnu pacueTbl [OSKHbI NPOU3BOAUTHLCH
B PyYHOM pexume, B paboumnx MHCTPYKLUUSIX K METOZY MCMbITaHMii He0BGX0aUMO yKasaTb COOTBETCTBYIOLME
anropuTMbl M Bce HeobxoauMble napameTpbl. PesynbTaThl JOMKHLI PACCUUTBLIBATLCA ANS KAXOA0ro aHanuTta
B MaccoBbIX MPOLEHTax B Kaxaom obpa3sle C UCMONb3OBaHUEM KanmbGpoBOYHOW Mopenu, paspaboTaHHOW
Ans Tuna obpasuos.

b) Ecnu pabouas YacTb o6pasua noarotoBneHa MeToAoM pasbaBneHus, pacyeTt peaynbTata [OSKeH
NPOU3BOANTLCS HA OCHOBE MCXOAHOrO MCnbiTateNibHoro obpasua ¢ NOMOLLbLI COOTBETCTBYIOLLEND KO3(hu-
umueHTa pasbaBneHus.
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Mpwu 3TOM pacyeT NOrpeLHOCTU pe3ynbTaToB NPOU3BOAUTCH C UCMOSNb3OBAHMEM OAHOMO U3 Creaywmx
MEeTOZOB C NOCNEeaylLWMM CpaBHEHMEM MOJTyYEHHOrO pesynbTarta ¢ MakCMMasibHO paspelleHHOW KOHLIEH-
Tpauueil aHanuta B matepuane.

c) MpegnoutuTenbHbLIA MeTOh 3akniouaeTcs B co3fgaHun GanaHca HeonpepgeneHHOCTU OISl Kaaoin
KanubpoBku, BHEOPEHHOM B METOA ucnbiTaHui. banaHc HeonpeaeneHHOCTU LOSHKEH COOTBETCTBOBATb
ISO/IEC Guide 98-3. PaclumpeHHas oLieHka HeONpeaeneHHOCTU BblpaXaeTcs Ha YpoOBHE AOBEPUTENIBHOCTH,
paBHoi1 95 %.

MpvmeyaHve 1 — B o6Liem cnyyae norpeliHocTs NpeacTaBnserT co6oi HeKylo KpaTHYIo BenUYMHY CTaH4apTHOro

OTK/TOHEHUA NOBTOPAEMOCTU ANA HEeCKOJIbKUX OLIeHOK. B onpegenieHHbIX YCnoBusX P¢-M3MepeHVI$| MoryT ObITb

‘-IpeaBbl‘-IaVlHO TOYHLIMUA, obecneunBas pacyeTHyO HeonpeaeneHHOCTb, KOToOpaA MOXeT OKa3aTbCA CITULLKOM Manomn

OnA oxBara BCeX UCTOUHUKOB MOrpeLuHoOCTU. Takoid noaxogd UrHopUpyeT BO3AeACTBUA KanvbpaHToB, MaTteMaTuye-

CKyl0 Mofeslb, UCMOJIb3YyEMYIO 1 MOCTPOEHUs KanvOGpOBOYHON KPUBOWA, @ Taioke MOTeHLMaNbHbIe BO3MOXHOCTU

BBeJeHus owunbku Ha cTaguM nogroToBku obpasua. Bonee Toro, onpegeneHue GanaHca HeonpegeneHHOCTU

BbIXOAWUT 32 paMKU HacTosLlero craHgapTa.

d) JaHHbIi MeTof npu3HaeT, YTO BbINONHEHWE NpaBuILHOrO GanaHca HeonpeaeneHHOCT MOXeT
OKa3aTbCA HEenpakTUYHbIM UM HEBO3MOXHLIM. [O03TOMY B KauecTBe anbTepHaTuBbl Heo6xoaumMo BbiGpaTh
ko3 huLueHT 6e30nacHOCTH, KOTOPLIA OOMKeH GbiTb GONbLUMM UMK paBHbIM NpegnonaraemMoil BernmyuHe
pacluMpeHHOM HeonpedeneHHOCTU ANS KaXAoro aHanuta Ha ypoBHE MakcumaribHO JOMyCTUMOA KOHLeH-
Tpauuu. B pamkax gaHHOro metoga WCMbITaHUA Gbio OroBOpeHo, YTO Aonyckaemasi OTHOCUTEeNbHas He-
onpepgeneHHOCTb MoxeT cocTaensTe 30 % B peaynbraTe, NOMyYeHHOM Ans o6pasua, cofepxallero Makcu-
MaJibHO JOMyCTMMOE 3HauYeHue ONs 3femMeHTa B paccMaTtpuBaemMoM matepuane. Ha npaktuke Takoe npeg-
NOSIOKeHWe MOXET HalTU NPUMEHEHWe NS OnNpeaeneHusl AOBEpUTENbHOIO MHTepBana B o6nactu BesIMYuHbI
MaKCMMasibHO pa3peLUeHHOW KOHLUEHTPaLuKu, KOTopasi MOXET WUCMOMb30BaThCA ANA MPUHATUA pelueHus
OTHOCUTENbHO HEO6XOAUMOCTU NPOBEAEHUS LOMONMHUTENBHBIX UCTIBITAHUIA.

MpumeuaHue 2 — Ucnonb3oBaHue koadhduUmMeHTa 6e30nacHOCTU — 3TO YPe3MEpHOe YNpoLUeHue, B HaCTHOCTH,

u3-3a TOro, UTo B GOMbLLUMHCTBE CIly4aeB OTHOCUTESIbHAs HeonpeaeneHHOCTb ABNAGTCA (PyHKUMEH KOHLeHTpaLuK.

B 06bIuHbIX YyCnoBusiX OTHOCUTESIbHass HeonpegeneHHOCTb sbICTpo noBbiLLIAeTCA NO Méepe YMeHbLUeHUA KOHLIeHT-

pauun aHanuTa. JlaGopaTopHblii NnepcoHan He J4oMKeH MHTepnpeTupoBaTh 30 %-Hblil ko3dduumeHT 6e30nacHOCTU

KaK OTHOCUTEIbHYIO HeonpeaerieHHOCTb pesynbTaTtoB u3MepeHuit. Bonee Toro, naGopaTopHbIi NepcoHan AoMmkeH

npousBecTy nepepacyeT koadpdpuumeHta GesonacHocTy, ecnv npegen obHapyxeHus npesbilaet 20 % oTHOcU-

TerbHO MaKCMarbHO Pa3peLUeHHON KOHLEHTpaLMmM MNU @CNU MakCUMAaribHO paspellieHHan KOHLeHTPaLIMA yMeHb-

LLIaeTCs COOTBETCTBYIOLMM HOPMATUBHBLIM OPraHOM.

6.7 OueHka meToga

MoapoGHble UTOroBLIe pe3ynbTaTthl ANs KAXKOOro BeWEeCTBa U MaTepuarna, M3MepeHHbIX ¢ NOMOLLLIO POA,
npueeAeHsl B Tabnuuax or D.3 ao D.7 (cm. npunoxernne D). Tonbko AaHHbIe pesysbTaTbl MOTyT UCTONb30-
BaTLCS Kak OCHOBa ANsi BbIBOAA NOOLIX 3akioueHuin no nosofy 3dhhekTuBHOCTM UCNONb3yemMoro metoaa
KOHTpONSi.

Ha ocHoBaHuM pe3ynbTaToB, NpUMBeAeHHbLIX B Tabnuuax, U aHanusa gaHHbix u3 MCU MOXHO BbiBECTH
cnepyowme obwme 3aknioyeHus. Huxe npuBogutcs kpaTkoe onucaHue BbiBOAOB 06 3chhekTMBHOCTU
[aHHOrO MeTofa AJf1sl KAXXA0ro USMepeHHOro BellecTBa U Matepuana:

a) OueHka pe3synkTaToB U Ka4yecTBa MeTofa UCTILITAHWUIA MOXET ObITh TONBKO YacTUYHOW BBUAY Aedhu-
uuTa cepTuULMPOBaHHbIX CTaHAAPTHbIX 06pa3yoB (CCO) n HEBO3MOXHOCTU OXBaTa BCEX HEObBXogumbix
avanas3oHoB KonueHTpaum‘il U TUNOB MaTepuarnos.

b) Tak kak konuuecTBo AocTyrnHbix CCO orpaHuyeHo, He Bce naboparopumn NPOBOAAT UCNBbITAHUS BCEX
06pa3LoB; COOTBETCTBEHHO pe3ysibTaThl He BCEeraa MoryT NOABEpraTbCs NPSMOMY CPABHEHUIO.

¢) AHanus o6pa3sLoB NPOBOAUIICS B COCTOSIHUM NOJTYYEHURA, T.€. NOArOTOBKa 06pa3LioB He NPoBOAWIACH.

d) 3HaueHusi TouHOCTH, COOBLIEeHHbIe MHOUBMAYASTbHEIMU NTAGOPATOPUAMU 4NS OTAENbHBLIX Pe3yNnbTaTos,
6blK, KaK NPaBUII0, HAMHOTO MeHbLLE 5 %-HOro OTHOCUTENBHOIO CTAaHAAPTHOTO OTKNOHeHUus (OCO).

e) Yuactsyiowme naboparopum UCNosib3oBanu pasHble MEeToabl KanMGpPOBKKY, BKIIOYAA 3MNUpUYecKue,
KOMMTOHOBCKME HOPMUPOBAHHbLIE, a TAKKE METOAbl, OCHOBAHHbI® HA OCHOBHbIX NapameTpax.

f) Tpebyertcs panbHeiiliee MayyeHue U UCTIbITAHME KaYeCTBa UCNIONb3yeMOro MeToga B paMKax Mexuia-
60paTOpHbLIX UCCIea0BaHUA.

6.7.1 CBuHey

CpepgHsis cymmapHasi NorpeluHocTs uamepeHuin Pb B nonumepax ¢ koHueHTpauuen sbiwe 100 mr/kr
6bna meHee 13 % B OTHOCUTESIbBHOM UCHUCTIEHUM, a ClTyYaliHaa NOrpellHOCTb 6bina MeHee 19 % B OTHO-
CUTENbHOM ucuucrneHun. MNMpu koHUueHTpauumn Pb 10 Mr/kr cymmapHas u cnyyainHas norpewHoCTU CocTaBum
30 % u 170 % B OTHOCUTENIBHOM MUCYMCIIEHMM COOTBETCTBEHHO. B anioMUHUEBLIX ChjlaBax CyMMapHas

17



CTB IEC 62321-2012

M cnyyaliHasi MorpewHocTM coctaBum MeHee 10 % u £25 % B OTHOCUTENBHOM MCHUCIIEHUM COOTBET-
cTBeHHO. KoHueHTpauus Pb B paamepe 174 Mr/kr B cnnasax Ha OCHOBaHUU ONoBa Aarna pesynkrtartsl ot 60
0o 380 mr/kr. Mpu aToM He Obina o6HapyxeHa KoHUeHTpaums ceuHLa 30 Mr/kr B TeMpOBaHHOIA CTanu.

Pesynbtatsl gns uamernbueHHbIX nedyatHbix nnat (M) ykaswbiBaloT Ha BO3MOXHYIO HEOAHOPOQHOCTH
marepuarna, Kak MCTOUYHMKa DONbLIOW CYMMAapHOA U CRy4aitHON NOrpeLlHOCTH pe3ynbTaToB.

6.7.2 Ptymb

CpepHsisi cymmapHasi NorpeLlHOCTL uamepeHuii Hg B nonumepax ¢ koHueHTpauueidn 1000 mr/kr unu Huxe
6bu1a meHee 10 % B OTHOCUTENBHOM UCHUCTIEHUM, A ClyYaliHasa NOrpewHoCTb 6bina meHee 125 % B OTHO-
CUTENLHOM UCHMCTIEHUM. MCTbITaHUs CTIaBOB Ha NPUCYTCTBUE PTYTU HE NPOBOAWIIUCD.

6.7.3 Kagmnn

CpepHsas cymmapHas norpeluHocTs uamepeHuit Cd B nonumepax ¢ koHueHTpauueid 100 mr/kr unu Bbiwe
coctaBuna +10 %, a cryuaiiHas norpeLuHocTsL 6buia MeHee £15 % B oTHOCUTENBLHOM McuncrieHun. MNpu KOHUEeH-
Tpauum 20 mr/kr Cd cymmapHasi norpeluHocTb uaMeHsnach B guanasoHe ot 10 % go +50 %, a cnyvaitHas
NOrpPeLLIHOCTb M3MeHsNach B auanasoHe oT +20 % o 100 % B oTHocuTensHOM ucumucnieHun. B cnnaBax
Ha OCHOBE 0J10Ba HU OQHUM NPUGOPOM He GbiNo 06HapYXeHO KaaMUA ¢ KOHUEHTpauuei 3,3 mr/kr.

6.7.4 Xpom

CpepHsas cymMapHasi NorpeLuHocTb uaMepeHuin Cr B nonuMepax ¢ KoHueHTpauuen 115 mr/kr unu Huxe
6bina meHee 17 %, a cnyJyaitHas NOrpeLHOCTb paBHsinach NpUMepHo £30 % B OTHOCUTENLHOM UCHUCTIEHUN.
Ons aHanoruyHol koHUeHTpauumn Cr B cTekne cyMmapHas U cny4aitHasi MorpeLHocTu onpeaeneHus cogep-
»aHus obLuero xpoma 6binn meHee +20 % u 35 % B OTHOCUTENBLHOM UCHUCIIEHMM COOTBETCTBEHHO. B aniommHu-
eBbiX cnnasax ¢ koHueHtpauuei Cr 1100 mr/kr Cr cymmapHas M clyyailHasi MOrpeHocTU CoCcTaBunu
110 % u meHee 141 % B OTHOCUTENIBHOM MCHYUCIIEHMM COOTBETCTBEHHO. puU 3TOM B aIOMUHUEBOM Cnnase
He Obino 06HapyeHO XpoMa € KOHLIeHTpaumei npumepHo 100 mr/kr.

6.7.5 Bpom

Wcxops ma CCO, cpepHss cymMapHasi NOrpeLuHOCTbL M3aMepeHuid 6poma (Br) B nonumepax ¢ KOHLEH-
Tpauueit 1000 mr/kr unu Hwke Gbina MeHee 10 % B OTHOCMTENbHOM UCUUCIIEHUM, A CllyyailHas norpe-
HOCTb 6bina MeHee +13 % B OTHOCUMTENBEHOM ucuucneHuu. MNpu NoBbILLEHUU KOHLieHTpauun 6poma Ha 10 %
CyMmapHasl norpewHocTb Obina meHee 25 %, a cnyvaiiHas NOrpelwHoCcTb cocTaBuna npumepHo 30 %
B OTHOCUTENBHOM ucuucneHun. [laHHbie nocnegHue peaynbTaThl OTPaXaloT HECOOTBETCTBUE IMIMUPUUECKUX
KanMbpoBOK AN BICOKUX KOHLEHTpaumii Gpoma.

B obwiem cymmapHas U criyyaiiHas norpeLlHoOCTH aHanusa ans BCexX NATU ANEeMEHTOB COCTAaBUIIM MEHee
+20 % B OTHOCUMTENbHOM UCHUCNEHUM ANS KOHUEeHTpauui Bbiwe 100 Mr/kr B nonuMepax U anioMUHUEBbIX
cnnaeax.

6.8 KoHTponb kauecTBa

6.8.1 TouHOCTb KANMGPOBKM

Onsa nogreepxaeHus TOYHOCTU KaTubpoBKU HEOOXOAUMO BLINOMTHUTL CReayoLWUue onepauuu:

a) YUtobbl noaTBepaoUTh TOUHOCTb KaXOOW KanubpoBkM, HEOGXOQUMO NPOAHANM3MPOBaTb OOUH UNU
HECKOILKO 3TaNIOHHbIX MaTepuaroB, NPEACTABNSIOWMX KXKOLIA MaTepuan, UCNonNbL3yeMblii B Xxoae peanu-
3auUMu OaHHOro MeToha UCMbITaHWA. YPOBHM KOHLEHTpPaUMM aHanuTa B 3TaSNIOHHbIX Matepuanax AOShKHbl
GbiTb B Npegenax ogHoro nopsiaka BeNMYMHbI MakCUMaribHO paspeLleHHbIX 3HaUYeHW AnA aHanuta B mate-
puane. B ngeansHoM BapuaHTe 3TasioHHble MaTepuasibl JODKHbI ObiTb JOCTYNHBbIMU B Npeaenax Makcu-
MalbHO paspeLUeHHbIX 3HaYeHUNA.

b) PeaynbTathl M3MepeHuid STAJIOHHLIX MaTepuarioB HeOGXoAUMO PaccuMTaTh U BbIPasUTL CornacHo 6.6,
BKJTHOHasA OLIEHKY HEONpPeaeneHHOCTH.

¢) PesynbTathl, NOATBEPXAEHHBIC UM KOHTPOJSIbHbIE 3HAYEHUs!, NPUCBOSHHbIe 3TaNOHHbIM MaTepuanam,
HeobXx0auMO NPOBEPUTL Ha NpeAMeT cUucTeMaTuyeckoi oumubku. MNpu 3TOM Takan NpoBepka AoMKHA YYUTbI-
BaTb HEONPEAENIeHHOCTb MPUCBOEHHbIX 3HAYEHWUIA.

MpumeyaHve — UHCTPYKUMM MO NPOBEAEHUIO NPOBEPKYU CUCTEMATMUYECKOW OLWMGKU MOXHO HaiTu B HauuoHanbHOM

VHCTUTYTE CTaHAAPTOB U TeXHOMOruu B [6] WM aHaNoOMUHbLIX AOKYMEHTax.

d) Mpwm obHapyxeHun ombku KaNMGpOBKY HEOGXOAUMMO OTKOPPEKTUPOBATh, @ OLIEHKY MOBTOPUTD.
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6.8.2 KoHTpONnbHbIe 06pas3ubl

MoaroToBka u MCnonb30BaHWe KOHTPONbHBLIX 06pa3LioB NPOM3BOAUTCA CedyLmUM o06pa3oM:

a) Buibpatb BenuuuHy cTabunbHOro Martepuana B KayecTBe KOHTPOJSILHOro obpasua Ans Kakpoi
Kanu6posku. XKenarenbHo, 4To6bl AaHHbIA 06pasel 6bin TBepabIM MaTepuanoM B opMe gucka (Gpukera/
rpaHynbl).

b) MoagroToButs pabouyio YacTb KOHTPONbHOrO obpasua U NoagBeprHyTb ee UCTbITaHWIO C UCMONbL30Ba-
HUEeM KaXOOW M3 NOATBEPXKAEHHbIX Kanubposok. 3TO Heo6GX0OMMO npogenate He MeHee YeTbipex pas.
CnepyeT paccuutate cpegHee U CTaHAApTHOE OTKIOHEHWE U UCMONL3OBaTh MOSyYeHHbIe 3HaYeHWs Ans
NOCTPOEHUsT KOHTPOJSILHOMN KapThl AN KEXAOro aHanuta B KaXgoi kanmbposke. KOHTponbHble ofpasubl
MOryT co3faBaThcsi nabopaTopHbIM NepcoHasnioM. HekoTopbie M3roToBuTenu nNpuGOpPOB NpUNaraloT KOHT-
ponkHble 06pa3upbl kK CBOEMY 060PYAOBaHMIO.

c¢) Mpu cobniofeHun COOTBETCTBYIOLLMX BPEMEHHbIX MHTEPRANOB CliedyeT NPpUroToBUTL pabouylo YacTb
KOHTpONBHOro o6pasLia U NPOBEeCTU ee UCTILITaHUIO C UCMONbL30BaHUEM Kaxaon U3 KanubpoBOK, BHEAPEHHbIX
B MeTOf ucrbiTaHuit. CneayeT CpaBHUTL pPe3ynbTaThl C NpeAeNbHbIMA 3HAYEHUSMU KOHTPOSTbHOW KapThl.
Ecnu nosnyueHHble pe3ysbTaTthl HapyllalT MPUHATLIE MpaBuna KOHTPONs, criedyeT OTKOPPeKTMpOoBaTb
MeTofbl UCMbITaHUIA, YCTpaHUTb Npo6rneMy U NPOBECTU UCTIbITAHWE C UCMOJIb30BAaHMEM HOBOMO KOHTPOJb-
Horo obpasua.

6.9 CneumnanbHbie cnyyam

6.9.1 NpeacraBnenme o6pa3sua ANA U3MEPEHUA

Hwxe npusoguTcs onucaHue npouenypbl NpeacTasneHus obpasya Ans naMepeHus:

a) Ecnm gns uamepeHuss ucnornbayetcs npubop ¢ aHanMTUYECKOW Kamepoid, CeKkuusi, BKIovalowas
obpaseL, ona usmepeHusi, [ormkHa ObiTe yCTaHOBNEHa BHYTPb Kamepbl afsi obpasuoB Pd-crektpometpa.
O6wmii o6pa3sel fomkeH pasMeLwaTbLea Takum 06pa3om, uTobsl Lenesas YacTe obpasya 6bina NpaBUNLHO
pacrosnoxeHa B NONMOXEHUN uamepeHus. Ecnu obpasey He 3axoguT B Kamepy, ero Heobxoaumo paspesarb
Ha KyCKM COOTBETCTBYIOLLMX Pa3MepOoB.

b) Ecnu ans namMepeHusi UCNonb3yeTcs NepeHOCHo pyyHoi Pd-aHanuaarop, ero Heo6xogumo ycTaHo-
BUTb TaK, YTOGbl U3MEpUTENbHAS anepTypa 3axeaTbiBana ceyeHue, npegHasHauyeHHoe NS U3MEPEeHUs.

¢) Ecnn obpa3subl Hennmockue WM HeZoOCTaTouyHO Gonbluve ANA AAHHOW M3MEpUTESILHOW anepTyphbl
criektpomeTpa (Hanpumep, HebonbluMe BUHTBI), UX aHanM3 MOXET NPOU3BOAUTLCA C NOMOLLLIO METOAOoB
OCHOBHbIX/(byHAAMEHTalbHbIX NapaMeTpoB, KOTOpble pa3paboTaHbl AN KOMNEeHcaUuuu pe3ynbTartoB Afisi
obpa3uoB HenpaBuNbHOW (POPMbl. PyKOBOACTBYSICH PEKOMEHAALUMUsIMM U3rOTOBUTENS, nepepd TeM Kak
NpPUCTYNUTL K U3MEPEHUIO, OAUH UMM HECKONLKO 3neMeHToB obpa3ala Heo6XoguMo NOMECTUTb B COOTBET-
CTBYIOLUMIA AepxaTenb U NpOM3BECTU pacyeT CoCTaBa C MOMOLLBIO NMPOrPaMMHBIX CPEACTB, Npeaiaraembix
OaHHbIM MEeTOO0M.

d) AHanu3 TOHKMX OOpas3sLoB 3aTPYAHSIETCA 3aBMCUMOCTLIO M3MEPEHHOr0 OTCYeTa OT KOHLEHTpaLuu
aHanuTa B obpasue, a Taioke OT TonwmHbI obpa3ua. Onepartop, NPOBOASILLUMIA aHaNW3, AOJHKEH 3HaTb CTPYK-
TYpy ¥ COCTaB dNIEMEHTa B Npeaenax usmepsiemoin obnacru.

6.9.2 OgHopoaHocTbL 06pa3sua

C Toukun 3peHus POA oQHOPOOHOCTL 3aBUCUT OT (PU3UYECKOI OOHOPOAHOCTM COCTaBa U3MEpPSIeMOoro
MaTtepuyana B npegenax obbema martepuana, o6nyyaemoro npubopom B xofe UcnbiTaHusi. OgHOPOAHOCTL
obpa3sua MoXeT OLEeHMBATLCA NO OAHOW MU HECKOMNbKMM KaTteropusiM (BCero Tpu Kateropum), npuBeAeHHbIM
HUXe:

a) O6pasubl ¢ 60NbLIOH NNOWAaAbI0 NOBEPXHOCTH (KacaeTcs Bcex obpasLoB):

OueHka 0QHOPOAHOCTU U3MEPSEMOro MaTepuana B pamkax POA npoBoauTcst NOCPEACTBOM BU3YarbHOMO
OCMOTpa U € Ucnonb3oBaHueM noboin aononHuTensHoW uHcopmaumm. Hanpumep, no6oii 06LEKT, UmeloLLmin
OHOPOAHLIN LBeT, (hopMy U BHeLHUIA BUp, GyieT No Bcei BepOSITHOCTU OQHOPOQHLIM U CaM; B 3TOM Cly4vae
MexaHu4eckoe paspylueHue AnA NpoBedeHus aHanusa He noTpebyertcs. B kayecTBe TUNUYHLIX NPUMEPOB
MOXHO Ha3saTb Gonblwive unu OJIMHHbIE NPEeAMEeTbl U3 MacTMacChl, Takue Kak NJIacTUKOBbLIE KOXYyXM,
ToNcTasn fieHTa, MeTannuyeckne cnnasbl U T. 4. [Ans OoLUeHKU OQHOPOAHOCTM MOXET UCTONb30BaThes Nobas
pononHutensHas uHoopmauua o6 mamepsieMmom obbekre. Hanpumep, MHoMe nnactMaccoBble, a Gonee
BCEro MeTannuueckMe KOoXXyxu MOKPLIBAIOTCS JIAKOKPacOUHbIM CrioeM. [MrnacTMaccoBbie KOXyXWM MOTYT MOKpbi-
BaTbCs Taloke METaNnNU3UPOBAHHLIM CIIOEM, YacTo M3HYTpu. B Takux cnyuasx gnsi UCNbITaHUA [OSDKHbI
MCNONb30BaTLCA HEOKPALUEeHHbIE UM HEMETaNNIM3UPOBaHHbIE YacTu, Ansi 0T6opa KOTOpbIX MOXET noTpe6o-
BaTLCs OnpefeneHHas pasbopka, HO He pa3spylleHue obbekTa. UTo kacaeTcsi MeTaryiMyeckux 4vacrew,
TO OHU MOFYT NOKPLIBATLCA APYIMMU METAJINIaMU, TaKUMM KaK LIMHK WM KagMUIA NO CTanu, XpoM Mo cranu
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n antommHuio. O6 aTom ByayT CBUAETENbCTBOBATh OYEHb BLICOKUE NMOKasaTesim MeTasnsioB ranbBaHUuYeckux
nOKprTI/II7I C BO3MOXHbIM UCKIKO4YEeHUeM ﬂOKprTMI‘/'I M3 XpomMa, TakKk Kak OHU OYeHb TOHKue. ﬂnﬂ aHanmaa
OCHOBHOIo matepuana, BCe NoKpbITUA OOMKHbI YOanATbCA.

b) OBpasupl ¢ HeboNbLIOW NNOLWAABID:

Hebonblune oTAENbHbIE SMEKTPOHHLIE YacTU UM CerMeHTbl MOTYT aHanmu3upoBaThCs MO MEecTy ycra-
HOBKM 6€3 feMOHTaxa Npu yCrioBUK, YTO MCMONb3yeMmblii NpMbop MMeeT JOCTaTouHOE pa3peLlueHue no noc-
KOCTU U rMyOuHe Ans 30HOMPOBaHUSA TONbKO Heobxogumoro matepuana Ges nepeTekaHUsl Ha CMeEXHble
yyactku. O6pasen, gomkeH 6biTb OAHOPOAHBIM, HANpUMep, B BUZE NNacTMacCoBOro KOpMyca, OTAENbHOro
NpUNasiHHOro BbIBOAA UMW M3ONMUPOBAHHBIX MONUMEPHBIX/3NOKCUAHBIX yyacTkoB. Mpy NpoBeaeHUM aHanuaa
OCHOBHOro Matepuana ocoboe BHUMaHue criefyet obpatute Ha UCKIIOYEHUEe UHTEPMEPEHLUOHHBIX OCIOX-
HEHWIA, KOTOpbIe MOXET BbI3BaTh rajisBaHMYECKOe MeTasnsiM4yeckoe NOoKpbiTUe, NoNIMMEepHoe MOKpbLITME Unu
NaKkoKpaco4HbIi Croi. Bce nokpbITUS nognexaT (huam4eckoMy yaaneHuio.

¢) MokpbITUs UK TOHKME 0Opa3LbI:

Cnuwikom marnble unu CRULLKOM TOHKMEe oBpaslibl MOryT JIerko HapywuTb TpeboBaHUs MUHUMANBbHOW
TONLWMHBI UNK Macchl 06pa3sLia, uckaxas peaynbTaTbl UsmMmepeHus. B aTom cnyyae ans aHanuaa Heo6xogumMo
MCnonb30BaTh HECKOMBbKO Marbix OGBEKTOB 0AHOro TUna (Hanpumep, HeGonblUME BUHTLI), KOTOPbIe HEOBXO0-
AMMO NOMEeCTUTb B KOHTeilHep gns o6pasuoB. AHanornyHbIM 06pa3oM ToHKMe o6pasLbl OQHOrO U TOro Xe
TMNa HeoGXoAMMO CIOXMTL B CTOMKY AOCTATOYHOI TOSLMHBI COrNIACHO KPUTEPUIO MUHUMANBHOW TONLUUHBI
o6pasua 1 ToNbLKO NOCne 3TOro NOABEPrHyTh UX aHanuay. B cootBeTcTBUM C 06LLMM NpaBuiomM Bce obpasubl
[AOMKHbI 3aKpblBaTb M3MEpUTeSIbHOe OKHo/Mnowaab cnekTpometpa. MuHMManbHas TonwmHa o6pasuos
13 NONMMMEPOB U NErkUX CnnaBoB, Takux Kak Al, Mg wnu Ti gomkHa COCTaBnsATb 5 MM, XuUaKocTen — 15 Mm,
BCEX OCTasbHbIX CNMaBoB — 1 MM.

HaHHble npaBuna MoryT MrHOPUpOBaTLCS, ECNU aHanuTUYeckoe nporpammHoe obecrneyeHue npubopa
npegycMmaTtpvBaeT BBEAEHWE NOonpaBoK B peayrbTaThl HA NEPeMeHHY TONWUHY, bopMy U paamep Uameps-
eMbIX 06pasLoB.

N3onsiuus Ha TOHKMX MPOBOAAX M JNIEHTOYHBLIX Kabensix He MOXET pacCMaTpuBaTbCA KaK OQHOPOQHAS;
nepen TeM Kak NpUCTYNUTb K €€ U3MEPEHUI0, cHayana HeobxoaMMO BbITSHYTb METaNnMUUYecKuii NPOBOAHMK.
C Apyroii CTOPOHbI, MOYTU BCE LUHYPbI NUTaHUS, MeroLme auameTtp 6onee 5 MM 1 MeHyI0 NPOBOAKY BHYTPH,
MOryT paccMaTpuBaTbCs Kak OAHOPOAHbIE B paMKkax aHanuaa usonsuuu. NMocne oTaeneHus MeTann Takke
MOXeT nogBsepraTtbCqa aHanumay. HeKOTOpre MeTannumyeckue NOKpbITUA MOryT aHanM3MpoBaTbLCA B TOM Cly4ae,
€C/IM nonb3oBaTenb 3HAET KOHCTPYKUMIO MaTepuana, a CrieKTpOMeTp OTKanuMbpoBaH Ansi aHanm3a Takux
CIOXHbIX MOCHOWHbIX cucTeM. MNMprMMepoM Takoil cUcTeMbl ABNSETCH nokpeitue SnAgCu, npepcrasnsiowee
coboit cnnas onosa-cepebpa-mean, HaHECEHHOe MOCNOMHO CHauana Ha Mefb, a Mocrie Ha AMOKCUAHYIO
cvony. OnoBSIHHBIA CNJIAaB MOXET aHaNIM3aupoBaTLCH NpU YCIOBUKM, YTO NpubOp oTkanubpoBaH Anst AaHHOro
cneuuchuueckoro Tuna obpasua. OBWEnpUHATO, YTO GoNbWKMHCTBO PO-NpuGopoB He OGHapYXUT ¢ OocTa-
TOYHbIM YPOBHEM 4YYBCTBUTEJIbHOCTU XPOM B KOHBEPCUOHHBLIX NOKPLITUAX, eCnu UX TorLlMHa He COCTaBuT
HECKOJbKO COTeH HaHOMETPOB. Tak Kak HeoOxogumblid pasmep 06pasLoB MeHsieTcs oT npubopa K npubopy,
onepaTopy CrnekTpoMeTpa peKOMeHZYeTCs NPOKOHCYNLTUPOBATLCA C M3rOTOBUTENEM NpuGopa Unu 03Hako-
MUTLCS C €70 UHCTPYKLIMSIMM, YTOObI y3HaTb HEO6X0ANMBIA MUHUManbHLIA paamep/mMaccy/ronwmHy obpasua.

d) YucnoBbix KOHTPOMBHLIX NPeaenbHbIX 3Ha4YeHUi (CM. Tabnuuy D.2) MoxeT okasaTbesl HeJOCTATOYHO
ANA onpefenieHus HOPMaTMBHOIO COOTBETCTBUSI BCEX BO3MOXHbIX 06pa3LioB, B yacTHOCTH, ecnu obpasel
COCTOUT MX HECKONbKUX pasHbix MartepuanoB. OcobeHHO 3TO kacaeTcsi Tex chnyyaeB, korga obpasubl
CMeLLaHbl U COCTaBNSIIOT «yCPeAHEHHYIO/TOMOreHU3MPOBaHHYIO» CMECb UIU KOrga Ucrnosb3aylotcsl HeGonblume
06BbeMbl Takux OQHOPOAHLIX MaTepUarsioB, Kak TOHKUE NOKPLITUSA. [JaHHbI MEeTOf UCNONb3yeT OAHOPOAHOCTL
TOMNBKO B UENAX NoBbileHusi ToUHOCTU PDA, He npeanpMHUMas HUKAKUX MONBLITOK «y3aKOHUTLY OnpepesieHHbie
Tpe6oBaHua k 0T6opy 06pa3LoB.

€) 3aknioueHue:

NamepsieMblit OGHEKT MOXET CHUUTATLCS OAHOPOAHBIM U MOXET aHanMaupoBaThCsl C NPUMEHEHUEM Hepas-
pywiaiowwero noaxoaa, ecrnu:

— OH He UMeeT NAaKOKPaCOYHOIo WK rarlbBaHU4ECKOTrO NOKPLITUS U MO OLIeHKE HEBOOPYXXEHHbIM F71a30M
UMeeT OQUHAKOBBIW LIBET M KOHCMCTEHLIMIO;

— OTCYTCTBYIOT ApyrMe [aHHble, KOTopble MOriu Obl CBUAETENLCTBOBATh O €r0 HEOAHOPOJHON KOH-
CTPYKLUMM UNK CTPYKTYpE;

— BEpXHWiA CINOW UMW TOHKOE NOKPLITUE MOXET aHaIM3NPOBATLCA OTAENILHO OT OCHOBHOIO Matepuana
TONbLKO B Npefienax M3BeCTHOU MaTpuLbl, a cam npubop oTkanubposaH Ans JaHHOW U3BECTHOW MaTPULIbI.
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f) Ecnu ucnoneayetcsi PO-npubop, pekomeHayeTcst NPOBOAUTL U3MepeHusi obbekTta 6onee ueM Ha OgHOM
yJyacTtke, eCfim NO3BOSISIET KOHCTPYKUUS o6bekTa. Jliobble cTaTUCTUYECKUE 3HAYMMBIE PACXOXKOESHUSA Mexay
M3MEepEeHUsIMU MOTyT yKa3blBaTh Ha BO3MOXHYI0 HEOAHOPOQHOCTb. Ecnu y Bac NosBUAMCH COMHEHUSI OTHO-
CUTENbHO OQHOPOAHOCTM M3MEPSIEMOro MaTepuarna, PeKOMEHAYETCA UCTONb30BaTh paspyLUaloLLMiA NOAXOA,.

7 OnpegieneHue coAepXaHusi PTyTU B NONMMEPaX, METanmnax U 3NeKTPOHUKE C NOMOLLIO
CV-AAS, CV-AFS, ICP-OES u ICP-MS

7.1 O630p

B paHHOM pa3pene npvMBOaMTCSt ONMCaHUE METOAA ONpeneneHus cogepxanua prytu (Hg) B marepuanax,
KOTOpbI€ UCTONBL3YIOTCS B U3AENUAX INEKTPOTEXHUYECKOro HadHaveHus. K Takum matepuanam OTHOCATCA
NoNUMEPbI, METaNnnbl U 3NEKTPOHUKA (HanpuMep, neyaTHbie Nnatbl, (PIYOpecUEeHTHLIe NaMrbl C XONOAHLIM
katogom, pene Hg). Npasuna obpaweHus ¢ 6aTtapesmu, cogepxalmmmu pTyTb, NpuBoasTcs B [22]. B xope
MexaabopaTtopHbIX uccnegoBaHuii 6bina NPonsBefeHa oLeHka METOAO0B UCTIbITaHUM TONbKO NO OTHOLUEHUIO
K NflacTMaccam; Apyrue MarTpuLibl He U3y4anuchb.

B paHHOM pa3spgene NpUBOGUTCHA ONUCaHWE YeTbipex METOAoB, a UMeHHo: CV-AAS (atomHo-abcop6-
LUUOHHasA cnekTpomeTpusi xonopHoro napa), CV-AFS (aToMHO-tbnyopecLeHTHaA CNEKTPOMETPUSI XONOQHOTO
napa), ICP-OES (onTuyeckasi SMUCCUOHHaA CNEKTPOMETPUS ¢ MHAYKTUBHO CBA3aHHOW nna3moi) u ICP-MS
(macc-cnekTpomMeTpusi ¢ UHAYKTUBHO CBSI3aHHOW Na3amoit). PaccmaTtpuBaeTcs Takke HeCKONbKO npoueayp
NOAroTOBKM pacTBopa obpas3sLa, Ha OCHOBaHWUM KOTOPOro AKCNepTbl MOTyT BbiOpaTh Haubonee noaxoasaLuin
meTop aHanu3aa. lNpegnouteHune otpaetca metogy CV-AAS, Tak Kak OH OTNIMMAETCSA BbICOKON YYBCTBUTESb-
HOCTBIO U HE NPEACTABNAET HUKAKUX TPYAHOCTEN B UCNOSNb30BaHUN.

CnektpomMeTpuyeckue crocobbl aHanusa CV-AAS, CV-AFS, ICP-OES u ICP-MS noasonsior onpegenuTs
ueneBoil aneMeHT Hg ¢ BbICOKOA TOUHOCTLIO (HEONPEASNEHHOCTb HAXOAUTCH B HWKHEU YacTU NPOLEHTHOrO
AvanasoHa) Wunu BbICOKOW YYBCTBUTESNBLHOCTBIO (Ha ypoBHe MKr/kr). Metoab! UcnbiTaHuii, paccMaTpusaemMbie
B J@aHHOM pa3sgerne, npusBaHbl 06ecneunTb HaMBLICLLIMIA YPOBEHb TOYHOCTU U [QOCTOBEPHOCTU ONS KOHLIEH-
Tpauuii prytu B guanasoHe ot 4 o 1 000 mr/kr. Mpu 3TOM gaHHbIe METOAbLI MOTYT UCNONb30BaTLCA U ANst
6onee BbICOKUX KOHLIEHTPaLMiA.

Mocne kpuoreHHoro apobneHus u ycpeaHeHns COOTBETCTBYIOLWAA Macca obpa3ua nogeepraeTca pasno-
XEHWI0 K pacTBope KOHLEHTPUPOBAHHOM KUCIOTbI B YCNOBUSX (DMKCMPOBAHHOM TEMNepaTypbl UNK JaBrneHus!.
Mocne pasnoxeHus pacTeop obpa3sua OOMMKeH XPaHUTLCA Npu Temnepatype 4 °C ans MUHMMU3aLumM ucna-
peHus. Mpu pnuTensHoM xpaHeHun Hg pekomeHayetcs o6aBuTh B pacTBopbl 1-2 Kannu pacTsopa nepMmaH-
raHarta Kanus.

CopepxxaHue pTyTH B MoslyYeHHOM PacTBOPE PasnOXEHUS ONPEefensieTcs C NOMOLLLIO CrIeKTPOMETPUM
CV-AAS, CV-AFS, ICP-OES unu ICP-MS. insi ICP-OES u ICP-MS pactBop pa3noXeHus MoXeT aHanmau-
poBatbcs 6e3 kakoi-nmbo ganbHeiiwein o6paboTku. Mpu ucnonbaosaHun CV-AAS u CV-AFS nepep npose-
[AeHWeM aHanusa coepxaHue pTyTU CHIDKAETC 40 NIEMEHTHOTO YPOBHSI.

Mepepn oTnpaskoii BbIGpaHHbLIX 06pa3LIOB Ha XUMUYECKOE Pas3NioXXeHWe OHU LOMKHbLI NPONTU NpeaBapu-
TeSIbHYI0 MexaHu4eckyo 06paboTky. [ns Toro 4to6bl BLINONMHUTE MUHUMarbHBIE TpeGoBaHus ons obecne-
YeHUs1 TOYHOro aHanuaa, B NPOTOKOJIE UCTILITaHWIA HEOBXOAMMO yKa3aTb MakCMMasibHbI pa3Mep YacTuy U
MUHUManbHLIA 06bem obpasua. BnonHe BeposATHO, YTO NOCNEe pasnoxeHus B pacTBope GyayT npucyTcTBO-
BaTb TBepAable octatku. Heobxogumo ybeauTbesi, UTO B AaHHbIX OCTaTkax HeT LieNieBbiX 3NIEMEHTOB.
Hacrosilumit cTaHgapT HacCTOATENbHO PEKOMEHAYET UCMOJb30BaTh HarpeBaTelbHbIA PeaKTop, OCHALLEHHbIA
He TONbKO cocyfamu U gecthnermatopom, HO U abCOPOLIMOHHBIMKU COCYAAMM MM MUKPOBOJTHOBOW CUCTEMOWA
pasnoxeHus. Takoe CroXxHoe o6GopydoBaHWe MCKIKYAeT MOTepPU BLICOKONIETYYen pTyT. Tem He meHee,
€crnu nonbaoBaTenb CMOXeT obecneunTb NPUrogHOCTL Gornee NpocToro NOAXoAa, OH MOXET UCNONL30BaTh
ero B cBoeil paboTe. JTlobbie OTKNOHEHMs: OT NPEeANUCaHHbIX NpoLeayp AOJKHbI OLIEHMBATLCS U JOKYMEHTU-
poBaTbCs B MPOTOKONE UCMbITaHUIA. [laHHas TEXHOMOMMS MOXET UCNONb30BaThCH HE3aBUCUMbBIMU XUMUKaMMU,
a Tawkke NabopaTopHbIMKA accCUCTEHTaMU U/UNKU TeXHWKaMK Nog BHUMaTenbHbIM HabniogeHuem cneumanu-
CTOB-XMMMUKOB, UMEIOLLIMX OMbIT NPUrOTOBIIEHUs1 0GPa3LIOB OJ1si HEOPraHUYECKoro aHanmsa.

Mpu aTom HeobxoaMMo o6paTUTL BHUMaHUE Ha CrieayloLlee:

— MHorve pTyTHble COEOQUHEHUs] BbICOKO TOKCUYHbI MPU MPOrNaThiBAHUM, BAbIXAHUM WUIA NOMagaHUM
Ha koxy. Ocobas ocTopoxHOCTL TpebyeTcs npu paboTe ¢ KOHLUEHTpUpOBaHHbLIMU peakTuBamu Hg. Beugy
NOBBILLEHHOro pUcka nonagaHus pTyTu B nabopaTopHylo cpeay, nabopatopHas nocyga u npucnocobneHus
Ans otb6opa npob AOMKHLI XPaHUTLCH B YUCTOM MECTe, He CofepXallyM pTyTHbIX NapoB.

— o npuBopHoro aHanuaa BCe onepauuy A0KHbI BhINOMHATLCS B BbITSXKHOM LUKady.

— [ns npeaoTBpaLLeHUs UCNapeHnsi B YCIOBUAX UCTILITAHUIA, JOIDKEH UCTIONL30BAaTLCH KOHAEHECaTop.
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— SkcnnyaTauus MUKPOBONHOBOM NEYM AOIMKHA OCYWECTBNATLCA B CTPOrOM COOTBETCTBUM C MHCTPYK-
UMMM NOCTABLLMKA.

7.2 NMpubopbl, 060pyAOBaHNE U MaTEpUaNbl

C6op 1 xpaHeHue CTeknsiHHOW NnabopaTtopHoit Nocyabl NPeACTaBNAT Coboi BaXHyl0 YacTb aHanuaa
Ha cofiepXKaHne pTyTU HEe3aBUCUMO OT TUNa McnbiTatensHoro obpasua. Bengy 4yBCTBMTENLHOCTU pacemar-
puBaeMbix METO[OB aHanu3a Ha cofAepXaHue PTYTU BbINONIHEHWE KaXOOW OTAeNbHOW craguu otbopa
o6pasuoB Tpebyer GonblLoA OCTOPOXHOCTM M BHUMaHUA. Bce obopypoBaHue gns otbopa o6pasuoB, ux
06paboTkn U XpaHeHUs1 He [OMKHbI coaepaTb PTYTU. BClO CTEKnsHHYIO nocyay Heobxogumo norpysuTb
B 50%-Hblin (M/M) pacTBOp a30THOI kucnoThl (7.3, nepeuucneHue ¢) Ha 24 4 Npu KOMHaTHOW TeMneparype,
a 3arTeMm TwaTenbHO NPOMbITL ee Bogo# (7.3, nepeuucneHue a).

Mcnonb3oBaTthes AOIDKHO cnepyiowee obopynoBaHue:

a) AHanuTUYeckne Becbl C TOYHOCTLIO uamepenus go 0,0001 r.

ins Mokporo pasnoxeHun TpebyeTcs cneayioliee o6opyaoBaHue cornacHo 7.4.2:

b) HarpeBaTenbHblit peakTop, OCHaLLeHHbI peakUMOHHbIMU cocyaamu, pednermaropamu u abeopbum-
OHHBbIMK COCYAiAMM (N5 PA3NIOKEHUA METANSIOB U ANEKTPOHUKK).

¢) CTeknoBONOKOHHbIA hunbTp 0,45 Mkm.

[ns MMKPOBOJTHOBOTO pa3noxeHus TpebyeTcs cneaytouiee o6opynosaHue cornacHo 7.4.3:

d) MukposonHoBas cuctema npuroTosneHus o6pasLoB, ocHalleHHas aepxarernieM o6pasLioB U cocyaamm
13 nonutetrpacropatuneHa/moguduuupoBaHHoro TeTpacdTopaTunieHa Bbicokoro paenenusi (PTFE/TFM)
unu nepdropankokcunankaHoson cMonsi/moauduumMpoBaHHoro TetpactopatuneHa (PFA/TFM) unu gpyrumu
cocynamu U3 (pTopyrnepoamucTbix Matepuanos (Ans pasnoXeHUss METarnyioB, CoAepXalmx 3HauMTenNbHbIe
KonuuectBa kpemHusi (Si), uupkoHus (Zr), racbHus (Hf), Tutana (Ti), TaHTtana (Ta), HMo6us (Nb) unu Bonb-
pama (W), a Takke nnacrmacc).

€) CTeKI0BONOKOHHbI (hunbTp (6opocunukaTHoe CTekno) ¢ pasmepom sveek 0,45 MKM M nopgxogsawei
Yalukoi cpunsTpa.

f) MepHble konbbl 25, 250 mn u T. A. (npucnocobneHuss usa nonuteTpacdTopaTuneHa/ nepdpropan-
KOKCUN-arnkaHoBOW CMOJIbl UNU CTEKNAHHAA nocyaa). Bmecto MepHbIx KONG, eCnu BO3MOXHO, MOTYT UCMONb-
30BaThCA OpYrue TUrMbl MepHbIX NPUCNOCOBNEeHW 3apaHHO TOYHOCTU U JOCTOBEPHOCTH.

g) Nunetku 1, 2, 5, 10 mn u 1. g. (npucnocobnexus us nonutetpacTopaTuneHa/ nepcdTopankokcun-
ankaHoBOW CMOSbl UMK CTEKNSIHHAsA nocyga).

h) Mukponunetku 200, 500, 1000 Mkn u T. g.

i) MnacTmaccoBble KOHTeHepbl ANsi CTaHAAPTHLIX PACTBOPOB U PACTBOPOR Af1S Pa3SIOKEHUSI.

j) ATomHo-abcopOLMOHHRIA criekTpomeTp xosofHoro napa (CV-AAS).

k) ATomMHO-tbnyopecLeHTHbIl cnekTpomeTp xonogHoro napa (CV-AFS).

1) OnTU4eckuii SMUCCUOHHBIA CMEKTPOMETP C MHAYKTUBHO CBsidaHHoi1 nnasmoit (ICP-OES).

m) Macc-CnekTpoMeTp ¢ MHAYKTMBHO cBA3aHHoM nnaamoii (ICP-MS).

n) Ma3oo6pasHbIii aproH, YMCTOTa KOTOPOro cocTaenseT He MeHee 99,99 % (06beMHbIX).

7.3 PeakTuBblI

[ns onpepgeneHus 3NeMeHTOB Ha YPOBHE CNEAOB AOIDKHbLI MCMOSb30BaThCS PEaKTUBLI COOTBETCTBYIOLLEN
YMCTOTbI. 3arpsisHeHUe MOXET OKasaTbCs OCHOBHBIM MCTOYHUKOM MOrPeLHOCTU npu paboTte ¢ npubopamu
B guanasoHe 1 Hr. [aHHyo npobnemy MOXHO MUHUMU3UPOBATL NOCPEACTBOM MPABUSILHON M aKkKypaTHOMW
pabotbl ¢ npubopamu u obopyaoBaHueM. Vcnosbayemas Bofa fosmkHa ObiTk Tonbko 1 knacca (7.3, nepe-
yucnenue a). Bce matepumanbl, KOHTaKTUpYloLWME ¢ BOAOW, AOMKHBI BbiTb CBOGOAHBIMM OT PTYTU.

XumMuyeckre BelEeCTBa, UCNIONb3yEMbIE AN NOOroToBku 0o6pasua, MOryT 0Kas3aThbCA OCHOBHBIMU UCTOM-
HUKaMu 3arpsisHeHusi. [JOrpKHbI MCMONMb30BaTLCH TONMBKO TE peakTuBbl, KOTOpble He copepxaTr pPTyTu.
HacTosiTenbHO pekoMeHZyeTcsi MPOBOAUTb M3MEPEHUE KOHTPOSbHbLIX 3HAYeHUI BOCCTAHOBUTENbHBLIX peak-
TUBOB M JpYrMx XMMUYECKUX BELLECTB nepef Tem, Kak OHU OyAyT UCMonb3oBaThCs ANA NPUrOTOBMEHUN
06pa3uoB. MepHble CTakaHbl, NMUNETKW, MepHble Konbbl U T.4. NPeaCcTaBnsaloT coboi BaxHbIE UCTOYHUKU
MeTannuyeckux npumeceit. Moatomy gns 06paboTku 06pasLoB peKOMEHAYETCA UCMONb3oBaTh Ge3pTyTHLIe
NNacTUKOBLIE KOHTEMHEPBI UMK KBApLIEBYIO CTEKNSHHYIO nocydy. Ecnv usmepeHusi NpoBOASTCA C NOMOLUBIO
ONTUYECKOTO 3MMUCCUOHHOTO CMEKTPOMETPA € MHAYKTUBHO CBsidaHHOI nnasmoii (ICP-OES) u macc-cnekTpo-
MeTpa ¢ UHOYKTUBHO cBsidaHHON nnasmoii (ICP-MS), moxeT umeTb abhekT s3anommHaHus B cryyasx, korga
BBOASTCA BbICOKME KOHLIEHTpauum pTyTu. [Ins BbICOKUX YpOBHEN pTyTu Tpebyetcs pasbasneHue pacteopa
obpasua. Ecnu achheKT 3anommMHaHus He CHKaeTcs nNpy pasdbasneHum, TpebyeTes TaTensHoe NPoOMbIBaHNe
ob6opygoBaHus.
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a) Ans npuroToBneHWsi U pasbaerneHus Bcex pacTBOPOB 06pa3LOB AOSKHA UCMONB30BATLCA Bofa knacca 1
no ISO 3696.

b) 656%-Hblin (no macce) pacTeop azoTHoi kucnoTbl (p(HNO3) = 1,4 r/mn), npurogHbid gns aHanuaa
cnejoBbIX KONUYecTs meTannos (“trace metal” grade)».

¢) 50%-HbIn (MO mMacce) pacTBOpP @30THOWM KMCMOThI, MPUrOAHLINA ANS aHanuaa CrepoBbIX KONMYecTB
MeTanos.

d) PacTBOop a30THOW KWUCMOTbI C MONSAPHOI KOHUeHTpaumeit 0,5 Mone/n, NpurogHeld Ons aHanuaa
CnefoBbIX KONUYECTB METaloB.

e) 1%-Hbiin (N0 Macce) pacTBOp a30THOW KUCMOThI, MPUrOAHLIA ONIA aHanua3a CrefoBbIX KONUYeCTB
MeTaJIoB.

f) 1,5%-Hbln (N0 Macce) pacTBOP a30THOW KUCNOThI, MPUIOAHbLIA AN aHanu3a CHefoBbIX KONUYeCcTB
MeTannos.

g) 5%-Hblit (NO Macce) pacTBOp a30THOW KUCIOTbI, NPUIOQHLIA LN aHanuaa CregoBbiX KONUYecTB
MeTannos.

h) 50%-HbIin (Mo macce) pacteop ¢Topo6opHoit kucnotsl (HBF,), NpUrogHbId ans aHanuaa criefosbixX
KONIMYECTB METansoB (4515 MUKPOBOSTHOBOIO Pa3fioOKeHUs).

i) 30%-Hblin (Mo macce) pactBop nepekucu Bogopoga (H.Oz), npurogHblit Ans aHanuaa cneposbix
KONUYECTB METanmnoB (4151 MUKPOBOJSTHOBOIO PAasfiOKeHUs).

j) CranpapTHbIin pacTBop pTyTU KOHUeHTpauun 1000 mr/n, npurogHbIn gna aHanusa cnepoBbIX KOnu-
4YeCTB MeTalfoB.

k) Pacteop TeTparupgpupoboparta kanmus (6opormgpupa kanus) (KBH,), npuropHbii gns aHanusa
CnegoBbIX KONMMYECTB METasJoB.

1) 5%-Hbiii pacTBOp (N0 macce/ob6bemy), nepmaHraHata kanus (KMnOg), npurogHblii gns aHanuaa
cnefoBbIX KONMYECTB MeTansoB. PactBoputhb 5 r nepmaHraHara kanvs B 100 mn Bogp! (7.3, nepeuncneHue a).

m) PactBop TetparmppupoGopata Hatpus (6oporuppuga Hatpusi) (NaBH4), npurogHbiil ans aHanuaa
CnepoBbIX KONUYECTB MeTaroB.

n) Pacteop rugpokeuaa Hatpusi (NaOH), npurogHbiii ons aHanuaa cnegoBbiX KONIMYECTB MeTasioB.

o) PacTBop BHyTpeHHero ctaHgapTa, NPUrogHbIiA 4Nns aHanuaa cnepoBbiX KONUYECTB METassIoB:

— OrnemeHTbl BHYTPEHHEro CTaHAapTa, KOTOpbie He CO3QAl0T NOMEX AN LEeNeBOro 3/IeMeHTa, UCNOMb-
3yl0TCA ANs ONTUYECKOr0 3MUCCUMOHHOIO CMEeKTPOMEeTpa C UHAOYKTUBHO cBsidaHHoi nnaamoin (ICP-OES) u
MacCc-CreKTpoMeTpa ¢ MHAYKTMBHO CBA3aHHOW nnaamoii (ICP-MS). MNpu 3ToM npucyTCTBME AaHHBLIX 31IEMEHTOB
BHYTPEHHEro ctaHaapTa B pacTteope obpasua JOKHO Hax0AUTLCS Ha HUMTOXXHO HU3KOM YpOBHe. B kauectBe
3/IEMEHTOB BHYTPEHHEro cTaHgapTa MoryT ucnonbaoBatbkes Sc, In, Tb, Lu, Re, Rh, Bin Y.

— Ons ucnons3sosanus ¢ ICP-OES pekomeHpyeTtcs Sc unu Y. PekomeHgyeMasi KOHLEHTpaLus cocTaB-
nsiet 1000 mr/n.

— Ona ucnonbsosanus ¢ ICP-MS pekomeHgyetcs Rh. PekomeHpyemasi KOHLUEHTpauusi COCTaBnsiet
1000 mxr/n

p) BoccraHoBUTENBHBIA peakTUB Ans aTOMHO-abcopbUMOHHOro cnekrpoMeTpa xonogHoro napa (CV-AAS):
3%-Hbli1 (o macce/o6bemy) pacteop NaBH, B 1%-HomM (no macce/o6bemy) pacteope NaOH.

Hob6aeutb npumepHo 800 mn Bogwl (7.3, nepeuncneHue a) B 1 n mepHylo konby, a 3atem gobasuts 10,01
mapokeuaa Hatpus (7.3, nepeuncnenue n). o6asutb 30,0 r teTparugpugobopara HaTpus B BUAE NOpoLuKa
(7.3, nepeuucneHne m), pasMellats 4O pacTBOpeHusi, AobaBuTbL Boabl A0 MeTku (7.3, nepeuucnieHue a)
1 oTchunbTpoBaTh. Takon pacTBOP NPUrOTABNUBAETCH €XKEAHEBHO.

MpumevaHne 1 — PekoMeHOYyeTCA BOCCTAaHOBUTENbHbLIN pacTBOp, coaepXalyuii TeTparuapuaobopar HaTpus B pacT-

Bope ruapokcuaa Hatpusi. Ecnm uMetowanca pTyTHO-rmapuaHas cuctema He MoxeT paboraTth € faHHbIM BOCCTa-

HOBUTEfIeM, BMECTO HEro MOXHO MCNoNb3oBaTh xsiopug onosa (I1). NMpy atom HeobxoauMo cobnioaaTh MHCTPYKUWK,

npueegeHHbie B PyKOBOACTBE MO akcnyaTtauun npubopa.

q) BoccraHoBuTenbHbINA peakTuB Ajisi aTOMHO-COITyOpECLEHTHOrO crekTpoMeTpa xonogHoro napa (CV-AFS):
1%-Hbii1 (no macce/o6bemy) pacteop KBH,4 B 0,05%-Hom (no macce/o6bemy) pacteope NaOH.

[o6aeuts npumepHo 800 mn Bopbl (7.3, nepeuucnenue a) B 1 n mepHyio konby, a 3atem gobasutb
0,50 r mgpokcupa Hatpus (7.3, nepeuncnenue n). flobasuts 10,0 r TeTparmapugobopara kanus (7.3, nepe-
uucnenue k), pasmeluatb o pacteopeHusi, no6aButb Boabl A0 MeTku (7.3, nepeuncnieHue a) u oTunbLTPo-
BaTb. TaKoi pacTBOpP NPUroTaBUBAETCH €XEeOHEBHO.

MpumeuaHue 2 — PekoMeHayeTCA BOCCTAHOBUTENbHLIN PacTBOp, coaepawmin TeTparnapuaobopar kanvs B pacT-

BOpe rmapokcuaa Hatpus. Ecnn nmerolyasics PTYTHO-rMApPUAHaNA cUCTeMa He MOXeT paﬁoraﬂ; C AaHHbLIM BOCCTa-

HOBUTENEeM, BMECTO Hero MOXHO ucrnonb3aoBaTtb xnopug onosa (Il). Mpu atom cneayet cobniogath MHCTPYKUMM,

npvBegeHHbie B PYKOBOACTBE NO 3KcnslyaTtauum npubopa.
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7.4 NMogroToBka obpasua

7.4.1 Paboyas yactb o6pasua

Ons pa3HbiX METOLQOB UCTILITAHUS, KOTOPbIE MOMYT UCMONBL30BATLCH B KAYECTBE aribTepHaTMBbLI COMMAacHo
HacTosilemMy cTaHaapTy, TpebyeTcs pasHoe konuuecTso obpasua ans obecrieveHuss HeobxoguMoro kauecTsa
nosiy4aemMbix pesynbLTaToB.

B obnactu anekTpoHuku o6pasel, Heo6X0aMMO CHauana MexaHu4ecku paspywiuTb (Hanpumep, nocpea-
CTBOM ApoGrieHus, pasmarbiBaHusi, pesku), a 3aTeM NOOBEPrHyTb MOPOLLOK XMMUYECKOMY PacTBOPEHUIO.
YTobbl 06ecneunTb penpeseHTaTMBHOCTL o6pa3ua Ha OaHHON cTaguu, HeobxoguMo obecneunTs onpege-
NEeHHbIN pasmep YacTul Kak (byHKUMM HavanbHOro konuyectea obpasua (cm. pasgen 5). dnyopecLeHTHbIe
namnbl ¢ xonogHeiM katogom (CCFL) u o6pasubl ¢ copepaHueM XuUakon pTyTu Heo6XoauMo 3amopo3uTh,
a 3aTeM U3MenbuMTL/PasMosioTh TaK, YToOblI oBpasel, MOXHO GbiNo MCMONL30BaTL COrNacHo TpeGoBaHUAM
AaHHoro pasgena. Npu 3Tom pekomeHgyeTcs cobnogarts [21].

Ons onpegeneHus cogepXaHusi pTyTu B OGHOCTOPOHHUX (KOMMaKTHbIX) ¢hrlyOpeCLieHTHbIX flaMnax, Heo6-
X0AuMO cobGnopaTb UHCTPYKUMKM, npuBegdeHHble B [20] (npunoxeHue E). Ons gBYXCTOPOHHUX (BJIMHHbIX)
¢nyopecUeHTHbIX Jlamn 3amopaxuBaHUe BCEW flamnbl CYMTAETCH MOYTU HEBO3MOXHBLIM. B 3aTOM cnyuae
cnegyet cobniogaTh npoueaypy, onMcaHue KoTopoi npusoautes B [19].

Mony4eHHble KOHLEHTPUPOBAHHLIE PACTBOPbLI MOXHO HEMOCPEACTBEHHO M3MEpsTh C MOMOLLBK ONTUYe-
CKOro 3MUCCUOHHOTO CMEKTpOMEeTpa C MHOYKTMBHO CcBs3aHHOW nnaamoi (ICP-OES) u macc-cnekrpomerpa
C WHOYKTUBHO cCBfA3aHHON nnaamoit (ICP-MS), T.e. pacTBop pa3snoxeHuss MOXET aHanmaupoBaTbcs 6e3
Kakon-nu6o ganbHeiwwein 06paboTku obpasuya. C noMoLb0 aTOMHO-a6COPOLMOHHOTO CNEKTPOMETpa XOJ104-
Horo napa (CV-AAS) n aTtomHO-thiTyopecLeHTHOro cnekTpomeTpa xonogHoro napa (CV-AFS) cogepxaHue
pTYTM nepep aHanM3aoM COKpalLaeTcsi 40 €€ ANIEMEHTHOrO YPOBHS.

7.4.2 Mokpoe pa3noxeHue (pasnoXeHUe aNeKTPOHHbIX KOMIMOHEHTOB)

Mokpoe paanoxeHue pekoMeHgyeTcs ofsi nepepaboTkm MeTansIoB U ANIEKTPOHHbIX YCTPOWUCTB, 3a UCKNIO-
YEHWEM METaJIOB, COAEPXaLUMX CyLLeCTBEHHbIe konuyecTsa Si, Zr, Hf, Ti, Ta, Nb unu W. [ina gaHHbIX matepu-
arnos, a TaKkke A4S NosIMMepoB PeKOMEHLYETCA UCTONb30BaTb MAKPOBOSTHOBOE passfioKeHue cornacHo 7.4.3.

a) MpumepHo 1 r o6pasua B3BeLUMBAETCS B PEAKLMOHHBINA COCYA, a 3atem aobaenserca 30 Mn KoHLIEH-
TPUPOBAHHOM a30THOW KucroThl (7.3, nepeuncnenue b). (Korga konuuecTso o6pasua pocturdet 500 Mr unu
MeHbLUe, crnegyeT BbiNOSIHUTL TpeboBaHua 7.4.3).

Cocyg ocHalleH getdnermatopom 1 abcopbLMOHHON eMKOCTLIO (CBepxy aedbriermaropa — cM. pucyHok E.1,
npunoxeHuu E), copepxawei 10 mn azotHon kucnotbl 0,5 monb/n (7.3, nepeuncnenue d). Ans pasnoxeHus
o6pasLioB 3anyckaeTcs nporpamMa HarpeBaHus Ha 1 4 Npu KOMHaTHOW TemnepaTtype U Ha 2 4 Npu Temnepa-
Type 90 °C.

Mocne oxnaxpeHus OO KOMHATHOW Temnepartypbl cofepxumoe abcopOUMOHHON TPyOku nomelaeTcs
B pPeakUMOHHbIA COCyA U NONyYEeHHbI pacTBop nepesoauTcs B 250 mn mepHyio Konby, KOTopas 3anosHAETCs
npu atoM 5 % (nNo macce) asoTHOW KuCNOTON (7.3, nepeuuncnieHue g) A0 METKU (ecM NPOU3OLLNO NOSIHoe
pasnoxeHue obpasua).

b) ins namepeHuiA C NOMOLLLIO ONMTUYECKOTO AMUCCUOHHOTO CNEKTPOMETPA C MHAYKTUBHO CBA3AHHOW
nnasmoit (ICP-OES) u macc-cnekrpomeTpa C WHOYKTUBHO cBAidaHHOW nna3moit (ICP-MS) nonyueHHbi
pactBop o6pasua MoxeT pa3baBnsTbcs BOon (7.3, nepeuncrneHne a) 0 onpeaeneHHbIX YPOBHEA KOHLIeH-
Tpauuu. MNMepen Tem Kak 3anofHUTL EMKOCTb 0 3aAaHHOW MeTKU, Heobxoaumo fobasutb 250 Mkn pacTeopa
BHYTPEHHero craHgapra (7.3, nepeuucneHue o) Ha obbem 250 mn.

c) Ecnu obpasey (Hanpumep, nevyaTHbleé NnaTbl) PacTBOPUSICA He MOSIHOCTLIO, o6pa3el Heo6xoauMo
nponycTuTb uYepe3 cunbTp (7.2, nepeuncneHne C), a TBepablit OCTATOK CeayeT NpPoMbiTb YeTbipe pasa
¢ ucnonb3oBaHnem 15 mn 5%-Hoit (No macce) a3oTHoi kucnoTbl (7.3, nepeuucnenuve g). MonyyeHHbINA
pacTeop nepenuBaetcs B 250 mn mepHylo konby u 3anonHsercs 5%-Hoit (No macce) a3oTHOWM KUCNOTOA
(7.3, nepeuncneHue g) 4O METKM.

d) Ocratku obpasua HeobxoguMMO OTAENUTL C mMomouibio LeHTpudy unu cdunbtpa. CopepxaHue
OCTaTkoB HeoGX0gUMO NpoBepuTb (Hanpumep, ¢ Nomolblo P®-uamepeHuil) n ybegutbecs B OTCYTCTBUM
B HUX L©NEeBbIX INIEMEHTOB.

7.4.3 MMKpOBONHOBOE Pa3noXeHue

MukpoBOnHOBOE pa3noXeHne peKOMEHAYETCA ANs CrieayioWmux MaTepuarioB, BKITIOUas:
— Metannsl, copepxauue sHauuTenbHble konuyectsa Si, Zr, Hf, Ti, Ta, Nb unu W.
— Monumepsi.
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— Ecnu goctynHoe konuuecTBo ob6pasua coctaBnsieT meHee 0,5 T.

MpumeuaHue 1 — PekomeHayeTcst, YToGbl B paMKax OAHOTO LMKNa Pas3noXeHUs B3BELUMBANNCL OAHU U TO Xe Konu-
YyecTBa 06pasLIOB OAHOIO M TO TOTO Xe TUNa.

MpumMeyanve 2 — CogepxaHne PTyTM MOXHO ONpeaenvTL B OAHOM U TOM xe pactsope ¢ Pb u Cd, nonyyenHom
B 3aKpbITOA CMCTEME A1 KNCIOTHOro pasnoXeHusi, onucaHe KoToporo NpuBoanuTes B pasgenax 8 — 10.

a) Basecutb npumepHo 100 r maTepuana n nomecTuts B cocyq ua PTFE-TFM unu PFA-TFM. [o6aeuts
5 M KOHUEHTPUPOBAHHOI a30THOI kucnoTsl (7.3, nepeuncneHue b), 1,5 mn 50%-Horo (no macce) pactBopa
HBF,4 (7.3, nepeuucnenue h), 1,5 mn 30%-Horo (no macce) H.O, (7.3, nepeuncnenue i) 1 1 Mn BogbI
(7.3, nepeuncneHue a). 3akpbiTb COCYA M NMOMECTUTL B MUKPOBOJTHOBYIO Neyb Af1A Pa3noXeHUs B COOTBET-
CTBUM C 3apaHee paspaboTaHHol nporpammoit. Mpumep noaxoasLen NporpaMmMbl MUKPOBOSTHOBOTO pasano-
XeHUs npuBeeH B npunoxeHuu E.

b) Mocne oxnaxpeHus cocyaa OO KOMHaTHOM Temnepartypbl (Heo6xoaMmoe Bpems:: NpUMepHo 1 4) ero
HeobxoanMo OTKPbITL M NPOMYCTUTL pacTBOp Yepea uneTp (7.2, nepeyncneHue e) B 25-MUnNnMMeTpoByio
Konby, NpOMbITb U 3aMOSTHUTL BOZOK 4O MeTku (7.2, nepeyncneHue a).

¢) Octatku obpasua Heo6xoOouMO OTHEenUTb C NMOMOLWLID LeHTpudyrm unu dunctpa. CogepxaHue
0CTaTKoB HEO6X0AUMO NPOBEPUTL (HanpUMep, C NOMOLLLIO PO namepeHuit) n ybeamtbesi B OTCYTCTBUM B HUX
LeneBbIX 9NIeMEHTOB.

MpumeuaHne 3 — Ecnu kucnota HBFs AoCTaTOMHOR 4MCTOTHI OTCYTCTBYeT, B KauyecTBe anbTepHaTUBbl MOXEeT

1enonb3oBaThes hTopucToBogopogHas kucnota (HF).

7.4.4 NMoproToBkKa xonocTol Npo6bl NabopaTopHOro peakTuea

JaHHas npouepypa MAeHTUYHa Mpouefype NpuroToeneHus obpasua, KoTopas BbINOSMHAETCA napan-
nenbHO 6e3 ucnonbaoBaHus obpasua.

7.5 Mpouegypa ucnbITaHNUA

7.5.1 MoaroToBka pacTBOPOB KanMbpaHToB

[Ons BCcex aHanu3oB Tpebyetcs paspaboTka kanubpoOBOYHON KPUBOMA, KOTOpas oxBaTtbiBana 6b1 cooTBeT-
CTBYIOLLMIA OMana3oH 3HAYEeHU KOHUEHTpaumn. [na noarotoBku KanubpaHTOB UCXOAHBLIA MeTanmyeckuin
pacteop (7.3, nepeuncneHue j) pasbasnsaerca asoTHou kucnoton 1,5%-Hoi (no macce) (7.3, nepeuncnenue f).
Ecnu ucnonbayrotcs MeTtogbl BHyTpeHHero craHpgapta (ICP-OES u ICP-MS), Heo6xoauMo fo6aBuUTE COOT-
BETCTBYIOLLEE KOJIMYECTBO PacTBOpa B CTaHOAPTHbIA pacTteop (7.3, nepeuncneHue o). MpUroTtoBUTL XONO0-
cTyto NpoBy No peakTuBy a3oTHOM kucnotbl 1,5%-Hoit (No macce) (7.3, nepeuncneHue f) u He meHee Tpex
KanubpaHToB B rpaflyMpoBaHHbIX KOJIMYECTBaX B COOTBETCTBYIOLLEM AUanasoHe JIMHeMHOW YacTu kanubpo-
BOYHOI KPUBOMA.

CraHpgapTHble pacTBOpbl AOJDKHbI XPAHUTLCS B MNJIAaCTMACCOBLIX KOHTeHepax, CBODOOHLIX OT PTyTW.
CraHgapTHbId pacTBop (7.3, nepeuncneHue j) o6bIMHO OCTaeTcsi CTabUIIbHLIM HA NPOTSHXKEHUU roga, B TO
BPEMS! KaK CTaHOAPTHbIE PACTBOPbI AOIDKHbI NMPUrOTABIIUBATLCA KAXKAbIA AEHb.

CrabunbHocTb cTaHgapTHoro pacteopa Hg Moxet B Gonblloil cTeneHn 3aBUCEeTb OT MOMMOWEHUS Ha
CTEHKax eMKOCTU Ansi XpaHeHusi. Mo3ToMy pekoMeHayeTcs, YTobbl Ans crabunuaauun AaHHbIX pacTBOpPOB
£o6aBnsock HECKONLKO Kanesb pacteopa 5%-Hoi (no macce) KMnO, (7.3, nepeuncnenue ).

MpumMeuaHue — BmecTo nepMaHraHara kanusi AornyckaeTcs ucnonb3osaHue 1 %-Hoi (no macce/o6bemy) pacteopa

3onoTa (Au).

7.5.2 Pa3paboTka kanmGpoBOYHON KPUBOM

CnekTpomeTpbl HE06X0AUMO NMOAFOTOBUTL ANIA KBaHTUhMKaLMKU C UCTIONbL3OBAHUEM XOJIOCTON Npobbl
No peakTUBY M HE MEHEe TpeX CTaHAAPTHbIX PAaCTBOPOB.

a) ATomMHO-abcopGLUMOHHas cnekTpoMeTpust xonogHoro napa (CV-AAS).

— OnpepensioTcs NokasaHusi oisi NOMOLWEeHus1 ueneBoro anemeHdta Hg. MNonyueHHas kanuGpoBouHas
KpuBas nokasbiBaeT B3aUMOCBSA3b MeXay norfoueHuemM Hg uee KouueHTpauueﬁ.

— PekomeHgyeMble 3HaueHUs1 AnuHbI BOJIH U Npumepbl paboumx napameTpoB npubopa ykasaHbl B Npuo-
eHuu E.

b) ATomHO-thbnyopecLeHTHas cnekTpomeTpus xonogHoro napa (CV-AFS).

— OnpepensioTes nokasaHusi gnsi yoOpeCLIEHTHOW MHTEHCUBHOCTU LieNeBoro aneMeHTa Hg. MonyyenHas
KanmbpoBoyHasi KpuBasi MOKa3bIBAaET B3aMMOCBS3b Mexay ITyOpecLEeHTHOW MHTEHCUBHOCTHIO Hg u ee
KOHLieHTpauuen.

— PekomeHpyemble 3Ha4YeHUs ANWHbLI BOSTH U NpuMepbl paboumx napameTpoB npubopa ykasaHbl B Npusio-
»eHuu E.
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¢) OnTuyeckasi SMMCCMOHHARA CNEKTPOMETPUS C MHAYKTUBHO CBA3aHHOK nnasmoii (ICP-OES).

— OnpepensioTcs NokasaHus AN MHTEHCMBHOCTU UaNy4YyeHUs Lienesoro anemeHta Hg v BHyTpeHHero
cTaHapapTa. lNony4yeHHas kanuGpoBOuYHasi KpUBAs MNOKa3biBaeT B3aMMOCBA3b Mexay koadduumeHToMm
WHTEHCUBHOCTEN U3nyyeHns Hg n BHyTpEeHHero craHagapTa u KoHUeHTpauuen Hg.

— PekomMeHgyemble 3HaYeHus1 AnuHbI BOMH Ans Hg v npumepsl pabouux napametpoB npubopa ykasaHbl
B NpunoxeHuu E.

d) Macc-cneKTpoMeTpusi C MHOYKTMBHO CBSidaaHHO nnasmoit (ICP-MS).

— OnpepensloTcs NokasaHus Onsi MHTEHCMBHOCTM Maccalaapag (m/z) uenesoro anemeHTa Hg u BHyT-
peHHero cTaHgapta. MonyyeHHas kanMGpPOBOYHAA KPUBAA NOKasbiBaeT B3aUMOCBA3b Mexay Koadouuu-
€HTOM M/Z pTYTU U BHYTPEHHEro cTaHagapTa u KoHUeHTpauuei Hg.

— PekomeHpyemble cooTHoweHuss miz gna Hg u npumepbl pabounx napameTtpos npubopa ykasaHbl
B NpUnoXxeHum E.

MpsiMonuHeitHas kpuBas perpeccum ¢ koppensumeit (R?) He MeHee <0,998 [OMKHA MCMONL30BATLCA
ANs HavanbHOW kanubpoBku. Ecnu pesynbTaT KOHTPONBLHOrO CTaHAAPTHOrO pacTeopa (Hanpumep, CTaH-
OapTHbIA obpa3sel, kanubpaHT U T. 4.) OTIMYAETCA OT OXUAAEMOro 3HauveHus bonee yem Ha 20 %, ans kanu6-
POBOYHBIX U ApYyrMx 06pasLoB B NOCNeAoBaTenbHOCTU TPeByloTCA NOBTOPHBIE U3MEPEeHUS.

7.5.3 U3mepeHue obpasua

Mocne pa3paboTku KanUBpPOBOYHON KPMBOIA NPOU3BOAUTCH U3MEPEHUE XONOCTOU Npobbl fabopaTopHoro
peakTuBa n pacteopa obpa3sua. Ecnv koHUueHTpauus obpasua HaxoauTCs Bbille AUana3oHa KPUBOW KOHLIEH-
Tpauuu, pacTBop AOJKEH pa3baBnATbcA a3oTHON kucnoton 1%-Hoit (no macce) (7.3, nepeuucnenue e)
Ho obnactu kanMbpoBOYHOI KPUMBOIA C NPOBEAEHUEM NOBTOPHBLIX U3MEPEHUN.

TOYHOCTb U3MEPEHUIA NPOBEPSIETCH € MOMOLLLIO CTaHAAPTHOro obpasua, kanubpoBOYHOro pacTeopa U
T. 4. Yepes perynsipHbie UHTepBansl (Hanpumep, oguH pas ans kaxabix 10 o6pasuos). Ecnu HeobGxogumo,
KanMOpoBOYHas KpyUBasi CO3[aeTCs NO-HOBOMY.

MpumevaHve — Ecnu obpaseu pasbaBnsietcs B npegenax obnact kanubpoBky, KOHLIEHTPALMA BHYTPEHHEro CTaH-

dapta B paaGaBJ'leHHOM pacTeope oﬁpaaua AOJDKHa HacTpaneaTbCA Ha CT: aHAapTthﬁ pacrBop.

7.5.4 Pacuetnl
KoHueHTpauus, namepeHHas B 7.5.3, 3TO KOHUEHTpaUusa pTyTu B pacTteope obpasua. KoHueHTpauus
pTYTU B 06pasue paccuMTLIBAETCH C NOMOLLLIO crneaytowein hopMyribl:

_(A-4)
C—TXV, 2)

roe ¢ — KOHUeHTpauus pTyTu B o6pasue, MKr/T;
A1 — KOHLIeHTpauus pTyTu B pacTeope obpasua, mr/n;
A; — KOHLIEHTpauus pTyTu B XxonocToi npobe nabopaTopHoro peaktuea, mr/n;
V —obwwit o6bem pacTeopa o6pasua, Mi, KOTOpbIA 3aBUCKUT OT:
— TUMa UCMONb3yemMoro pasnoxeHus (250 M Ons MOKPOro pasnoxeHus U 25 mn Ans MUKpPo-
BOTHOBOTO PA3rOXeHUs)
— TUMa UCMonbayemoii cepum pasbasrieHHbIX pacTBOpoB
m — “3MepeHHoe KonuuecTeo o6pasua, r.

7.6 OueHka meTofa

HobposornkHble naboparopuu, BbIOpaHHbIe TexHUYeckum komutetom 111 IEC WG3, npuHumanu yyactue
B MCW, onpegensiowwmx, HackoNbKO BOCNPOU3BOAMMbIE (M TOUHbIE) pe3ynkTaThl BbIBOAUITUCE U3yyYaeMbIMM
npouenypamu/metogamu. Tak ons onpefeneHusi YpoBHS CoaepXaHus pTyTU pasHbiM nabopatopusm Obinu
npepocTasneHbl YeTbipe CCO. OTHOLWEHne Mexay NPUCBOEHHbIMU (MU CepTUPULMPOBAHHBIMM) 3HAYEHM-
MU U BbISIBMEHHbIMU 3Ha4YeHusiMU cocTaBuno ot 90 % pgo 97 %. MogpobHbie peaynbTaThl NpUBOAATCA
B Tabnuue 8. MNpumeyaHus K npegenam oGHapy>XeHUs U NpegenamM KBaHTUhUKaLMM MOXHO HaiiTu B pasgene 4.
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Ta6nuua 8 — Cpefgtue pe3yNbTaTbl U CTENEHb BOCCTAHOBJIGHUA PTYTH, NOSIYHEHHLIE NPU U3YUESHUN
MeXJ1a6opaTOpHLIX CPAaBHUTESLHBIX UCNLITAHUH

Cepmucumum- | CpegHuit | CtaHpaptHoe | Crenewb | [uanasoH | Konuuectso mcnornb-
Homep | OG6pasey | poBaHHOe 3Ha- | pesynbTaT | OTKMOHEeHWe, | BOCCTaHOB- | BOCCTAHOB- | 30BaHHbIX HAGOPOB
yeHue Hg, mrikr| Hg, mr/kr Mmr/kr nenus, % | neHus, % OaHHbIX
EC 680 5
IS2-C10| (nonu- 25,3 24,6 3,7 97 83 — 119 |No Tpu ak3emnnsipa
3TUNEH) Ka>KObIW
5
EC 681
1S2-C11| (nonw- 45 44 0,4 97 | 8a—106 M0 TP¥ ak3emnnspa
STUNCH) KaXXObIA; YCTPaHEeHO
OfHO OTKNOHEHUe
NMIJ
CRM 9
8112-a Mo Tpu 3k3emnnsapa
1IS2-C12 | (akpuno- 100 90 6 90 83 —99 | kaxabli; yCTPaHeHb!
HUTPUIT- TPU OTKNOHEHUA
byTtagueH-
crupon)
NMIJ
CRM
9
1S2-C13 (2 oo 941,5 893,0 53 95 | 89— 103 |[I0 TPY 3K3eMNAApa
H:fp“"_ ’ ’ KaxbliA; yCTpaHEHb!
GyTanueH- TPU OTKJIOHEHUSA
cTupon)
MpumeuaHue — Habop aaHHbIX 6bin onpegeneH Kak OTKIIOHEeHWe, ecliv NoJlyYeHHas cTeneHb BOCCTAaHOBNeHUs Habopa
AaHHbIX 6bina Hwke 50 % nm Boiwe 200 %.

8 OnpeneneHuve cofepxaHusi CBMHLA U KagMuUA B NONMMEpPax NOCPeACTBOM U3MEpPEeHUN
ICP-OES, ICP-MS u AAS

8.1 O630p

B HacToslLleM pa3sfene NpuBOAMTCS ONMCaHWe npouenypbl onpeaerneHusi CoaepXaHus 3NeMEHTHOro
cBuHua (Pb) u anemeHTHoro kagmusi (Cd) B NONMMMEPHbIX U3LENUAX ANEKTPOTEXHUYECKOrO0 HasHaAYEHUs.
Paccmatpuatotcs Tpu metopa (ICP-OES, ICP-MS n AAS), a Takke HecKosbko npolenyp NpUroToBneHus
xumuyeckoro obpasua, T. e. pacteopa obpaslia, Ha OCHOBaHUM KOTOPOro 3KCNepThli MOryT BbiGpaTh Haubonee
noaxoAsiMin MeTof aHanusa.

MpepnonaraeTcs, YTO MeToAbl UCMbITAHWIA, paccmaTpuBaeMbie B HACTOSILLEM pa3gerne, OOIkHbI obec-
NeYnTb MaKCUMAaJIbHYKO TOYHOCTL U JOCTOBEPHOCTL KOHLIEHTPaLIMKU perfiaMeHTMPOBaHHbIX BELLeCTB, KOTopas
MoxeT cocTasssTe OT 10 mr/kr Pb u Cd npu ucnonssosaHum ICP-OES u ot 0,1 mr/kr Pb u Cd npu ucnone3o-
BaHuun ICP-MS. [laHHble MeToabl UCTIbITaHUIA MOTYT UCNONbL30BaTLCA U AN 6oriee BhICOKMX KOHLIEHTpaLUii.

O6pa3sLbl BbIpe3aloTCH WU M3MenbYaloTCs 0 COOTBETCTBYIOLLErO pasmepa B COOTBETCTBUM C BbIOPaHHbLIM
METOAOM UCMbITaHUIA COrflacHO npoueaype, onMcaHue KOTopou NPUBOAUTCS B pasgene 5. B saBucumoctu ot
cnocoba NpUroToBIIEHUS UCTILITATENILHOMO pacTBopa KonM4vecTBo 06pasLia MOXeT MeHSThCS, Kak 6yaeT onMcaHo
HWKe. VcnbiTaTenbHbI PacTBOpP MOXHO MPUrOTOBUTL MOCPEACTBOM CYXOro O30SIEHUS| USIM MOCPEACTBOM
pa3snoxeHus obpasla ¢ NMOMOLLbLI a30THOM UNKM CEePHOM KUCNOTbl. KUCNOTHOE pasnoXeHue MOXET OCy-
LLEeCTBNATLCA B 3aKPbITOW CUCTEME C UCMOJL30OBaHWEM COCYAA MUKPOBOJSTHOBOIO pasnoxeHus. B saaBucumo-
CTHn
OT NPUCYTCTBUS ONpPeAeneHHbIX 3/IEMEHTOB METOAUKa Pa3fIOKEHUs MOXET npeTeprnesaTe HEKOTOPbIe usme-
HeHusl. HopMaLmio 0 NPUCYTCTBUM TaKUX 3SIEMEHTOB MOXHO MOJTyYUTb U3 npepbigyLUMX OTCenBaroLmX
9KCMEePUMEHTOB (CM. pasgen 6). [ins onpefeneHus CoaepXaHus CBUHLA U KagMuUs B PacTBOPe PasfoXeHUs
MOIYT UCMNONb30BaTLCA Takue cnocobbl UaMepeHust, Kak OnTUYeckas SMUCCUOHHAA CNEKTPOMETPUS C UHOYK-
TUBHO CBsidaHHOU nna3moi (ICP-OES), macc-CnekTpoMeTpus ¢ MHAYKTUBHO CBA3aHHOK nnasmoit (ICP-MS)
unu atomHasi abcopbumMoHHas cnektpomeTpus (AAS).
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AHanua metogom ICP-OES, ICP-MS unu AAS nosBonsieT, kak npaBumio, ONpenenuTb copepaHue
LeNEeBbIX 3NIEMEHTOB € BbICOKOW TOUYHOCTBIO (HEonpeaeneHHOCTb HAXOAUTCS B HUXKHEW 4acTu NpoLeHTHOro
AuanasoHa) u/unu BbICOKOM YYBCTBUTENbHOCTBIO (00 YPOBHS MKI/Kr). MpyU 3TOM CyLUECTBYIOT U HEKOTOpble
OrpaHUYeHUs: faHHble MeTogbl UCTIbITaHUI He MOTYT NMPUMEHSTECA K MaTepuanam, cogepalumm nonucTo-
pUpOBaHHbIe NONIMMEPHI MO NPUYMHE UX cTabunbHOCTM. ECnu B aHanUTUYeCckux npoueccax gosmkHa UCrosb-
30BaTbCH CEpHas KUCHMOTa, CYLLeCTBYET PUCK NOSIBIIEHUS MOTEPb CBUHLIA, YTO MOXET NPUBECTU K MOSTYYEHMIO
OLUMBOYHO HU3KMX 3HAYEHUI ANA faHHOro aHanuTa. [ns uccnegoBaHnin HACTOATENbHO PEKOMEHAYETCS UCTONb-
30BaTh nogxogsiiee crnoxHoe obopyaoBaHue, T. €. CMCTEMY MUKPOBOJTHOBOTrO pasnoxeHus. Mpu aTom
He UCKIIOYaeTCs UCMOoNb3oBaHUe U BGonee npocTbix METOAOB (Hanpumep, gobasneHue GOPHON KUCHOTbI
BMECTO ucnonb3oBaHua HF-cToiikoro gepxxatenst o6pasuoB), ecnu akcnepTbl CMOIyT AoKa3aTb Ux ctabunb-
HOCTb. Hanbonee TMNUYHbIE cnekTpasnbHble UHTeptepeHUUn npueedeHsl B Tabnuue F.1.

Ha craguu pactBopeHus oGpasua MoryT MMeTb MECTO ONPELENEHHbIE OrPaHUYeHUs U PUCKK, HanpuMep
MOXET NPOM3OATU OCEXKAEHUE LErneBbiX WU OpYrMxX 3NIEMEHTOB; B 3TOM Cllyyae OCTaTku Heobxogumo
OTOENbHO MPOBEpPUTb UM PacTBOPUTL C NMOMOLLLIO APYroro METoda, a 3ateM o6beauHUTb UX C UCTbITa-
TeNbHbLIM PacTBOPOM obpas3ua.

PeaynbTaTbl OLEHKM METOAOB UCTIbITAHUI NPUBOAATCA B nogpasgene 8.6.

HaHHbIA MeTOq NpegnonaraeT UCNonb3oBaHUe TOKCUYHBIX U OnacHbIX marepuanos. Hwke npuBogutcs
nogpo6Hoe onucaHue Mep NPegoCTOPOXKHOCTH.

8.2 Npmbopkl, 06opyaoBaHNE U MaTepuanbl

Ons aHanu3sa [omkHbLI MCMONb30BaTLCH creayowme npubopsl, 060pyaOBaHMe U MaTepuarbi:

a) OnTuyeckas SMUCCUOHHAsS CrMEeKTPOMeTpUs C UHOYKTMBHO cBsidaHHoW nnasmoi (ICP-OES): pepxa-
Tenb obpa3sua, NnasmMeHHas ropesnka, pacrnbUiMTeNibHasi Kamepa, pacrnbuMTenb, ONTUYECKOe YCTPOWCTBO,
JeTeKTop, cUcTemMa ynpasfieHUs U YCTPOMCTBO BbIBOAA AaHHbIX.

b) Macc-cnekTpoMeTpusi ¢ MHAOYKTMBHO CBsisaHHON nnasmoin (ICP-MS): gepxartens obpasua, nnasmeHHas
ropeska, pacnbiUTeNnbHas kamepa, pacnbinutenb, uHTepdeinc, macc-cenaparop, CUCTEMa YrnpasiieHus U
YCTPOMICTBO BLIBOAA OAHHbBIX.

c) AtomHass abcopbuuoHHas cnektpometpus (AAC): pepxartenb obpasua, pacnbiuTenb/ropenka
C BO3[yLUHO/aLeTUNEHOBOI NOMIOBKOM, faMrbl UCTOMHUKA M3ITyYeHUs!, AeTEeKTop, NPOLEeCCop AaHHbIX U cUCTEMA
ynpasreHus.

d) AHanuTU4eckue Becbl C TOYHOCTLIO uamepenus 0,0001 r.

e) HF-cToiikas cuctema BBegeHuss obpasua: cucTema, B KOTOpoi cekuusi BBoga o6pasua u ropenka
06paboTaHbl ¢ Lienbio NOBLILLEHUA UX YCTOMYMBOCTH K BO3LEHCTBUIO hToprcTOBOAOpOAHOM kucnoTbl (HF).

f) MasoobpasHbiin aproH: ras, creneHb YUCTOThI KOTOporo npesbilaet 99,99 % (no obbLemy).

g) Ma3oobpasHblii aueTuneH: ras, CreneHb YUCTOThbl KOTOPOro npebiwaeT 99,99 % (no o6vemy).

h) CteknsiHHas nocyga: nepep MCrnonb3oBaHMEeM BCA CTeKnsiHHas nabopaTopHas nocyaa AoJbkHa GbiTb
ouunweHa 10 % (no macce) a3oTHOM KUCIOTOIA:

1) Kon6a Keensgans: 100 mn

2) Xumuueckue ctakaubl: 100, 200 Mnu 1. .

3) MepHbie kon6bl: 50, 100, 200 mn U T. A. Ecnu no3BonsoT ycnoBusi, BMECTO MEPHbIX KOnG MoryT
MCMONb30BaTLCH APYrMe TUnbl 06BEMHbIX MEPHbIX NPUCNOCOGIIeHNiA C NPUEeMNeMOo TOYHOCTBIO U JOCTO-
BEPHOCTLIO.

4) NMunetku: 1, 5,10, 20 MmN u T. 4.

5) BopoHka

6) CMOTpOBOE CTEKI0

i) MnatuHoBbie Turenu: 50, 150 M u T.4.

j) ®apdopoesie Turenu: 50, 150 mn u T.4.

k) Yerpoiictea u3 nonutetpachTopatuneHa/nepcTopankokcunankaHosoii cmornbl (PTFE/PFA): nepep, ucnons-
30BaHUEM BCe YCTPOWCTBa NPOMbIBAIOTCS a3oTHOM kucnotoin 10 % (no macce) (8.3, nepeuncnenue d).

1) Xumuueckue ctakaubl: 100, 200 M u T. 4.

2) MepHbie konbbl: 100, 200, 500 Mn M T.

1) MukpornuneTku: 10, 100, 200 MkNn U T. B,

m) KoHTeiHepbl: ANns XpaHeHWsi CTaHAapTHOro pacTeopa v kanubpaHTa.

n) KoHTeitHepbl U3 NONUSTUNEHa BLICOKOI NNOTHOCTM (PE-HD) AOMKHBI MCNONb30BaTLCSA Anst OGbIYHOTO
M3MepEeHUsi KOHLIEHTpaLuK anemeHTa. [ns onpegeneHus ynbTpacrefoBoro YpoBHS A0MMKHbI UCMONb30BaTLCA
KOHTelHepbl U3 nepdTopankokcunankaHoeoi cmonbl (PFA) unu nepcgtop (3TMNEH-NpONUIIEHOBOrO) NacTuka
(FEP). B nio6om cnyyae nonb3oBaTenb JOSDKEH NPOBEPUTL NPUrOgHOCTL BLIGPAHHOTO KOHTEWHepa.

28



CTb IEC 62321-2012

0) DNEeKTPONNMTKa UK HarpeTas NecoyHasn BaHHa.

p) MydensHas neus: cnocobHas nogaepxusaTtbh TemnepaTtypy Ha yposHe (550+25) °C.

q) ByH3eHoBCKkas ropenka unu rasoBasi ropesika aHaniormyHoro Tuna.

r) MukpoBonHoBasi cuctema pasnoxeHuss o6pasLoB, OCHallEHHas pepxarenieMm obpasua, cocygamu
u3 nonutetpacdpropaTuneHa/MoguLMpoBaHHOrO TeTpacdTopaTUuneHa Boicokoro paeneHusi (PTFE/TFM)
1nu nepcTopankokcuMnankaHoBoi cmonbi/moguduLmuposaHHoro Tetpacdropatunesa (PFA/TFM) unu gpyrumu
cocygamu u3s bTopyrnepoaucTbix MaTepuarnos.

I'IpwmeanMe — NmeeTcs MHOMO peKOMeH,ElaLI,VII';I no TexHuke 6esonacHoOCTU U npaBunaM aKcnnyataumum MUKpoBoOn-

HOBbIX YCTPOWCTB B flaGopaTtopusix B 3aBUCUMOCTU OT UX MOZeNu 1 UpMbI-M3roToBuTens. Mepen TeM Kak npucTy-

NMATb K paGOTe nepcoHan J'IaﬁopaTOpVM AomKeH O3HaKOMWUTLCA C COOTBETCTBYHOLLMMU UHCTPYKUUAMU U TeXHUYe-

cKoM nvlTepaTypoﬁ, a Takxke NpOKOHCYNbTUPOBaTbLCA C U3rOTOBUTEIeM MUKPOBOJTHOBOIO Oﬁopy,EIOBaHVIﬂ n cocygoes

no NoBoAy MX NpaBuUSibHON U Ge30MacHo aKkcnyaTauuu.

s) Cocyn PTFE ans MMKpOBONHOBOrO pasnoxeHus: 100 mn v T.4.
t) TepmonsonsuuoHHas nnura.
u) BymaxHslin counbTp.

8.3 PeakTuBbl

Ons onpefgeneHus CoOepXaHUsA 3NEeMEHTOB Ha CrefOBOM YPOBHE UCMOJb3yeMble peaKTUBbl JOMKHbI
MMEeTb COOTBETCTBYIOLLYIO CTEeNeHb YUCTOThL. KOHLEeHTpauus aHanuta unu MeLuaioLmx BELECTB B peakTuBax
1 Bode A0mKHa 6bITb HUYTOXHO Maroi No CpaBHEHUIO C HAUMMEHBLLEN U3MEPSIEMO KOHLIEHTpaLMei.

Bce peaktuBbl onsi aHanuaa nocpeacTBOM Macc-CreKTPOMETPUU C MHAYKTUBHO CBSI3aHHOM nnasmod,
BKIIOMASA KMCIOTbI M ApyrMe XMMUYEeCcKne BEeLLeCcTBa, JOIDKHbI MMEeTb BICOKYHO CTEeNeHb YUCTOThI: obLLee cogep-
XaHUe CreaoBbLIX METanmoB [OMMKHO GbiTk MeHee 1 x 10° % (no macce).

a) [ns npuroToeneHus 1 pasbasneHns BCEX pacTBOpoB 06pasLIOB AOSDKHA MCMOSb30BaTLCA BOAa knacca 1
no ISO 3696.

b) 95%-Hbiii (N0 macce) pacteop cepHoii kucnotbl (p(H2SO4) = 1,84 r/mn), npurogHbIA gns aHanuaa
crnepgoBbIx Konm4yecTB MeTannos (“trace metal” grade)».

¢) 65%-Hbiii (N0 macce) pactBop asotHoit kucnotel (p(HNO3) = 1,4 r/mn), npurogHbiit gnNa aHanusa
cnepfoBbiX KONIMYECTB METaNsoB.

d) 10%-HbliA (MO Macce) pacTBOpP a30THOW KUCNOThbI, MPUrOOHBIA ANA aHanuM3a CnepoBbiX KONMYECTB
MeTasnsos.

e) 30%-HbIi (no macce) pacteop nepekucu sogopoaa (p(H202) = 1,10 r/mn), npurogHbIi Ans aHanuaa
CnepoBbiX KONIMYECTB METasIoB.

f) 37%-Hbiin (o macce) pacteop consiHoi kucnotbl (p(HCI) = 1,19 r/mn), npurogHbiiA ans aHanuaa
crnepoBbiX KONIMYECTB METasIoB.

g) 40%-HbIh (N0 Macce) pacTteop ¢hTopucroBoaopogHon kucnotsl (p(HF) = 1,18 r/mn), npurogHbiA gns
aHanuaa cnepoBbIX KONMUMYECTB METarioB.

h) 5%-Hbiit (N0 mMacce) pacTBop GopHOW KMUCNOTbI (KOHLUeHTpauu S0 mr/mn), NnpurogHbIl Ans aHanuaa
cnepoBbIX KONUYECTB METANSIOB.

i) CraHpgapTHbI pacTBOp CBUHLIA koHUEeHTpauuu 1000 mr/kr.

j) CranpaptHbI pacTBOp Kagmusi koHUeHTpauuu 1000 mr/kr.

k) CtaHpgapTHblit pacTBOp BHYTPEHHEro ctaHpapTra:

— [OomKHBbI MICMONb30BaThCH ANIEMEHTbI BHYTPEHHEro CTaHAapTa, KOTophie He CO3QaloT NOMeX Ans uene-
BOro anemexta. [pu aTOM NpUCYTCTBUE AaHHbIX 3NIEMEHTOB BHYTPEHHEro ctaHgapTa B pacTtBope obpasua
DOIMKHO HaXOAWUTHLCH HA HUMTOXHO HUM3KOM YPOBHE. B kauecTBe 351IeMEeHTOB BHYTPEHHEro ctaHgapTa MoryT
ucnonb3osartkes Sc, In, Tb, Lu, Re, Rh, Bin'Y.

— Aina ucnonb3osanus ¢ ICP-OES pekomeHngyetcs Sc unm Y. [insa ucnonb3osanus ¢ ICP-MS pekomeH-
ayetca Rh. PekomeHpyemas koHUeHTpaums coctaensieT 1000 mr/kr.

MpumeyaHue 1 — TOKCMYHOCTL PEaKTUBOB, Yka3aHHbIX B NepeumcrieHusix ot b) Ao j), npuBeaeHHbIX Boille, He UMeeT

TOYHOro onpegesneHusi, NO3TOMY KaXaoe xuMuyeckoe coeguHeHue OOJDKHO pacCMaTpuBatTbCs Kak noTteHuuarbHO

onacHoe BetlecTtso. B atom cnyvae KOHTaKtTupoBaHue ¢ AaHHbLIMW BelleCTBaMn OOJDKHO ObITb CBEAEHO K MWHUMYMY

C ucnonb3oBaHeM BCeX BO3MOXHbIX CpeacTB 3allUTbi.

lNMpumeuaHue 2 — Cnocobbi npUroToBNeHuA pPacTeopoB npeaycMaTpuBaloT UCNONLE30BaHWE CUNbHBLIX KUCHOT, KOTOpbie

SIBNSAAIOTCA KOPPO3UOHHO-aKTUBHLIMU BellleCTBaMu, CNOcobHbIMU BbLI3BaTh OXOTU. rlpM paﬁOTe C TaKMMU Kucnotamum

AOJDXHbI UICNONb30BaTLCA naﬁopaTopHue KOCTIOMbI, NepyaTk U 3alLUTHbIe OMKU.

npumeuauue 3 — A30THas KUCSIOTa BblAeNAeT TOKCUYHbIe napbi. n03TOMy pasnoXxeHwe OOJDKHO Bcerga npoBoAUTLCH

B BLITSDKHOM WKady. 1o TpeGoBaHWe pacnpocTpaHAeTcA Taioke U Ha crnyvau aobaBneHus KMCNoTbl B o6pasLibl,

TaK Kak npyu 3TOM BO3MOXHO BblaeneHne TOKCUYHbLIX ra3oB.
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Mpumeuanue 4 — OTxoasLUMe rasbl MasMbl AOIDKHBLI YAANATHCA C UCNIONb3oBaHNEM 3(h(PeKTUBHON BLITSIKHON CUCTEMbI.
MpumeyuaHue 5 — Ocobbie Mepbl NPeAOCTOPOXHOCTU AOMKHLI cobnioaaTbes npu paote ¢ hTOPUCTOBOAOPOAHOA
KMCIIOTOM; B anTeuke Ao/mkeH GbiThb renesbiii HF-aHTMaoT (2,5%-Hbili rNIOKOHAT Kanbuvs B BOAOPACTBOPUMOM rere)
AN OKa3aHMA NepBoi MOMOLLM B crlydae oXora Koxu (pTopucToBoaopoaHoii kucnotoi (HF).

8.4 NoaroroBska o6pasua

8.4.1 Pabouan vyactb obpasua

[na pasHbIX aHaNUMTUYECKMX METOAO0B, KOTOPbIe MOFYT UCNONL3OBAaTLCA COMMACHO HACTOsILWEMYy CTaH-
[ApTy B KayecTBe anbTepHaTMBHLIX BapuaHToB, TpebyeTcs pa3Hoe KonuuecTBo obpasua Ans nosyueHus
pe3ynbTaToB Heo6xoauMoro kadectsa. OGbIYHO PEeKOMEHAYeTCA HauuHaTb C Camoro GOJbLIOrO KONMYecTsa
obpasua, nogxopaswiero ans BbiGpaHHoro metoga. Hekotopble oblme 3ameyaHna OTHOCUTENLHO OrpaHUYeHUit
npuBeaeHbl B nogpasnene 8.1.

[na KMCNOTHOro pasnoXeHust Heo6XoAMMO U3MEeNLYUTb, Pa3MonoTb UNK otpesath 400 mr obpasua u
OTMEpUTb C TOYHOCTLIO A0 0,1 Mr. [Insi CyXOro 0305neHUs UNn Onsa 3aKpbiTol CUCTEMbI KUCSIOTHOTO Pa3sioeHUs!
HeobXxoguMO U3MenbYnTbL, PasMoroTh Win otpesars 200 Mr o6pa3ua u OTMepUTL C TOMHOCTLIO A0 0,1 Mr.

8.4.2 NpuroToBneHne UCNbLITaTENLHOrO pacTBopa

8.4.2.1 MeToq Cyxoro o3oneHus

Ecnu o6pa3ell He coaepXMT rasioreHHbIX COeAuHEHW (BO3MOXHO noTpebyetca uHcbopmaumus npegpbl-
OyLMX OTCEUBAIOLLMX IKCTIEPUMEHTOB), HEOGXOAUMO BLINONTHUTL CREAyIoLUE onepaLuu:

a) OTmepuTb Heobxogumoe konuuecTBo obpasua B Turens (8.2, nepeyvucrnieHne j), yCTaHOBNEHHbIA
B OTBEPCTUM )Xaponpo4yHO TEPMOU3ONSILIMOHHBIA NNuTkI (8.2, nepeuucnexue t).

b) MnaeHo HarpeTb TUrens (8.2, nepeuncneHue j) C NOMOLLLIO ropenku (8.2, nepeyucneHue q) B XOpoLUO
NpOBETPUBAEMOM BLITSDKHOM KoJinake, obpalnas BHUMaHue Ha To, YToObl 06pa3ew) He BOCNTAMEHUIICS.

¢) Mocne pasnoxeHus obpasua [0 OGYrNEHHOrO COCTOSIHUA HarpeBaHue NOCTENEHHO MOBbLILLAETCH
A0 yAaneHus neTyuux NpoayKToB PasfioXEHKs, Nocne Yero B TUrne 0CTaeTCs CyXON YrnepoamCThIi OCTaToOK.

d) NepeHectu TUrens u ero cogepxumoe B MycdenbHyio nevb (8.2, nepeuncneHue p) Nnpu Temneparype
(550  25) °C [27], npu aTOM [OBepuUa AOIDKHA OCTABaTbCA HEMHOTO NMPUOTKPLITON AnA Toro, utobbl obecne-
UYNTb JOCTATOYHbBIN NPUTOK BO3gyXxa, HEO6X0AUMOro Ons OKUCIIEHUA yrnepoaa.

e) HarpeBaHue npogonxaertcs 4o Tex nop, Nnoka yrnepog He OyAeT NOMHOCTLIO OKUCNEH U He OCTaHeTCH
TOMNBKO 30M1a.

f) Docratb Turenk (8.2, nepeuncneHue j) u ero cogepxumoe 13 neuu (8.1, nepeuncneHue p) u gatb emy
BO3MOXHOCTb OCThITh 40 TeMNepaTypbl OKpy>aloLLei cpeabl.

g) Oobasute 5 Mn a3oTHOI KMCNOTHLI (8.3, NepeyncneHue c), NepenuTb NoJlyyYeHHbI pacteop B 50 mn
MepHylo konby (8.2, nepeuncneHue h, nyHkT 3) U 3anonHuTL Bogoi (8.3, nepeuncneHue a) 4O MeTkU. ITO
KOHLIEHTPUPOBaHHbIA pacTeop obpasua. Pa3basutb gaHHbI pacTBop Bopoi (8.3, nepeumucneHue a) oo onpe-
[AENEeHHOro YPOBHS KOHLISHTpaUWUU ANs KaX[oro uameputensHoro npubopa. Ecnu GypeT ucnonb3oBaThes
BHYTPeHHero ctaHgapta (8.3, nepeuucneHue k), oH gomkeH fo6GaBnsaTbCs nepen 3anonHeHuem Bogoi. [ns
OKOH4aTenbHoro o6bema 50 mn, Heobxogumo pobaBute 500 MKk BHyTpeHHero ctaHgaprta (8.3, nepeuuc-
nenue k) gns ICP-OES u ICP-MS (nocne pastasneHus 1:1000) nepeq 3anonHeHUeM.

Ecnun obpasew, cogepuT CyLLLECTBEHHOE KONUYECTBO raJioréHHbIX COeAUHEHUIA (BO3MOXHO noTpebyeTcs
nHbopMaLmMs NpeabiayLIMX OTCEUBAIOLLIMX SKCNEPUMEHTOB), HEOBXOAUMO BbIMOSHUTL CriedyloLue onepaumu:

1) OT™MepuTb Heo6x0aMMOe KONMYecTBo obpasua B Turens (8.2, nepeuncneHue j).

2) Dobaeutb ot 5§ mn Ao 15 mMn cepHoit kucnoTel (8.3, nepeuncneHne b) u MegneHHo HarpeTb Turenb
(8.2, nepeuncneHue j) n ero COQEPKMMOE Ha ropsiyeil NMTKe UNKu B NECOYHOI BaHHe (8.2, nepeuncneHue o)
Tak, YTobbl NIacTUK pacnnaBuics U NOYepHen.

3) Nocne oxnaxgeHus go6aeutb 5 mn asoTHo kMCNoThI (8.3, NepeuncrieHne C) U NPOAOIDKUTL Harpe-
BaHWe A0 NOJSIHOTO Pa3noXeHUs NnacTuka U nosieneHusi 6enbix Nnapos.

4) Nocne oxnaxpeHuss NOCTaBUTb Turenb (8.2, nepeuncneHune j) B MydenbHyio neyb (8.2, nepeuuc-
neHue p) u npu Temneparype (550 t 25) °C nogoxpaars, noka obpasel) UCNApUTCA, BLICOXHET U O30SIUTCH
Tak, YTo6bl yrnepog okasancs NOMHOCTbIO COXOKEHHBIM.

5) Nocne o3onexus fobasute 5 Mn asoTHOW KMCNOTHI (8.3, nepeuncneHue ¢), nepenuTb NONyYEeHHbIA
pacteop B 50 Mn mepHyio konby (8.2, nepeuncnenue h, nyHKT 3) n 3anonHuTL BOAoi (8.3, nepeuncnexue a)
[0 METKM, NMomny4nB KOHLIEHTPUPOBaHHbI pacTBop obpasua. PasbaButb AaHHbli pacTeop Boaoi (8.3, nepe-
UMCrieHUe a) A0 ONpefesieHHOro YPOBHS KOHLIEHTpauuM Ansi KaXAoro uameputenbHoro npubopa. Ecniu
6ypeT ucnonb3oBaThCA BHYTPEHHWM CTaHZapTOM, OH [OMKeH A06aBnsaThbCs nepen 3arnofiHeHUEM BOAOMA.
Onsa okoHYaTenbHoro o6wema 50 mn, Heobxogumo po6asuts 500 MK BHYTpPeHHero craHgapra (8.3, nepe-
uncnexue k) gns ICP-OES u ICP-MS (nocne pas6asnenus 1:1000) nepeg 3anonHeHneMm.
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6) Bce ocratku obpasua HeoGXoaMMo OTAENUTL C NOMOLLLIO LeHTpudym unu ¢unbtpa. Ocratiu HeoG-
XOOQMMO MPOBEPUTL MOCPEACTBOM COOTBETCTBYIOWMUX U3MEPEeHUid (Hanpumep, ¢ NOMOLLbLIO peHTreHodnyo-
PECLIEHTHOI CreKTPOCKONuu) U ybeauthesi B OTCYTCTBUM B HUX LIESNIEBbIX ANIEMEHTOB.

MpumeuaHue — [laHHbI METOA He pacnpocTpaHAeTest Ha PTopoyriepoa.

8.4.2.2 MeToj KNCNIOTHOIO Pa3NoOXEHUA

HaHHbiii MeTop, UcTIoNb3yeTCs TONbKO ANA onpeaeneHus cogepxanus kagmus (Cd). OH He nopgxopuT
OnA uamepeHus cogepxanus cesuHua (Pb), Tak kak cepHas KMCnoTa MOXET Bbi3BaTb €ro notepu B obpasue
B peaynbTarte obpasosaHus PbSO,.

a) Ormeputb Heobxoaumoe konuuecTeo o6pasua B konby (8.2, nepeuucnenue h, nyHkr 1). Jo6aeuts 5 mn
cepHoii kucnoTbl (8.3, nepeuucneHue b), 1 mn asotHoi kucnoThl (8.3, nepeuncneHue ¢) U Harpetb Konby
Tak, 4To6bl NpoM3oLLNOo o3orneHne obpasua u BbigeneHuwe 6enbix napoB. Nocne npepbiBaHUS HarpeBaHus,
no6aBuTb asoTHyl0 kucnoty (8.3, nepeuncneHue ¢) menkummn nopuusimu (npumepHo no 0,5 mn) U npogon-
XUTb HarpeBaHus [0 nosiBneHusi 6enbix napos. HarpeBaHue U pasnoxeHne a3oTHOI kucrnortoi (8.3, nepe-
YUCrieHne C) MOBTOPSIETCA A0 TEX NOP, NMOKa PassoKEHHbIA PacTBOP HE CTaHeT 6N1eHO-KENTOoro LBeTa.

b) MopoxpaTb HECKONbKO MUHYT, YTOObI OGpa3ew octbil. [Jo6aBuTh nepekuch Bogopopa (8.3, nepe-
YUCrIeHNe e) MEeNKMMM NopumusamMu (Mo HeCKONbKO MUIIIUITUTPOB 3a OAUH pas3) U HarpeTb obpasey A0 NosB-
neHust Genbix napos. ocne oxnaxgeHus nepenuTb MosyyeHHbld pactBop B 100 mn mMepHyio konby
(8.2, nepeuucrnieHue h, nyHkr 3) 1 3anonHuTL Boaol (8.3, nepeuucrieHue a) 0 METKU: 3TO KOHLIEHTPUPOBaHHbIA
pacTeop obpa3suya. Pa3baButb gaHHbIA pacTBOp BOgow (8.3, nepeuncneHue a) go onpepesieHHoOro YpoBHS
KOHLEHTpaLMK Anst K2Kaoro naMepurensHoro npubopa. Ecnu 6ypet ucnonbaoBatscs BHYTPEHHUA cTaHpapTa,
OH forpkeH noGaBnaTLCs nepep, 3anofiHeHueMm. [nsi okoHuyaTesisHoro o6bema 100 mn, Heobxogumo noGaBUTL
1000 mkn BHyTpeHHero ctaHaapta (8.3, nepeuncnenue k) ans ICP-OES u ICP-MS (nocne pas6aeneHus
1:1000) nepea 3anonHeHUeM.

c) Ecnn obliee pasnoxeHue NpoBefeHO HenpaBUIILHO iy ecnu obpaseL, CopepKUT 3HaYUTENbHOe
konuuectBo Si, Ti u T. A. (BO3MOXHO NoTpebyeTcs uHhopMaLms NpeabiaylumMx OTCEMBAIOLLIMX IKCTIEPUMEHTOB),
Heo6X0QUMO BLINOSTHUTE CIEAYHOLME onepauuu:

— OtmepuTe Heobxogumoe konuyecTso obpasua B konby. [lobaButb 5 mn cepHOiA KMCNOTHI, 1 MN a30THOM
KWUCNOTbI U HarpeTb konby Tak, 4uTobbl NPOU3OLLNO 030neHue obpasla U BbigeneHue 6enbix napos. MpepsaTtb
HarpeBaHue, [,06aBUTb a30THYIO KUCNOTY (8.3, nepeuncneHue ¢) Mesikumu nopuusiMm (npuMepHo no 0,5 mn)
M NMPOJOIKUTL HarpeBaHus OO0 NosiBrieHus Genbix NapoB. HarpesaHue M pasfiokeHWe a3oTHOW KUCNOTON
(8.3, nepeuncneHue ¢) NOBTOPSIETCS A0 TEX MNop, NoKa pasfioXeHHbI pacTBOP He CTaHeT GfiegHO-KenToro
useTa.

— MopoxpaTb HECKONbKO MUHYT, uYTOObI obpasel ocTbiyl. [Jo6aBuTb Nepekuch BOAOPOAA MEJIKUMM
nopuusiMu (Mo HECKONbKO MWUIIMIIUTPOB 32 OQWH pa3) U HarpeTe obpasel OO NosiBNeHws Genbix napos.
lMocne oxnaxaeHuss NepenuTb NOyYeHHbI pacTBop B cocyd U3 cropnonumepoB. [lobasutb 5 mn ¢Topu-
CTOBOZOPOAHONM KUCNOThI (8.3, nepeuncrieHue g) U HarpeTb COcyq, Ao nosieneHus 6enbix napos. o xenaHuio
nobaeuTtb GopHylo kucnoty (8.3, nepeuncnenue h) ons obpaszoBaHus hTOPUAHBIX COeOVHEHUN C Lenbio
3alMThl KBapLIEBOM NiIa3MEeHHOI ropenku (ecnu HeT KUCNOTOCTOMKON cucteMsl BBegeHus obpasua). Nocne
OCTbIBaHUSA nepenuTb pacteop B 100 mn MepHyto konby PTFE/PFA (8.2, nepeuncnenue k, nyHKT 2) u 3anutb
BOAOIA 0O MeTKW. MonyyeHHbIA pacTBOp — 3TO KOHLIEHTPUPOBaHHBIA pacTBop obpa3ua. Pa3baBuTb AaHHbIiA
pacteop Bopoi (8.3, nepeuncrneHve a) OO onpefeneHHOro YpPoBHSI KOHLUEHTpauuMu s KaXOoro Uamepu-
TenbHoro npubopa. Ecnu 6yger ucnonb3aoBaThCsl BHYTPEHHUI CTaHaapT, OH OOJkeH fobaenathes nepeq
3anonHeHuemM. ns okoH4yaTtensHoro o6bema 100 mn Heo6xoaumo fo6aBuTe 1000 MK BHYTPEHHEro CTaH-
napra (8.3, nepeuncnenue k) gna ICP-OES u ICP-MS (nocne pas6aenenus 1:1000) nepep, 3anosiHeHUEM.

d) Bce ocratkv obpasua Heob6xo0guMO OTAENUTL C NOMOLLLK LeHTpudymm unm unbtpa. OctaTku Heob-
XOAMMO NPOBEPUTL NOCPEACTBOM COOTBETCTBYHLUMX U3MEPEHUIA (HanpuMep, ¢ NOMOLLbLI0 PO-cnekTpockonum)
1 y6eauUTbCs B OTCYTCTBUM B HUX LIENEBbIX ANIEMEHTOB.

8.4.2.3 3akpbiTas CUCTEMA ONA KNCNIOTHOTO Pa3noXeHus

Ecnu ucnonbayetcs 3akpbiTas cucTeMa, He0OX0QUMO BbIMNOMHUTL Clefyolme onepauuu:

a) OTmepuTtb HeobxogMMoe KonuyecTeo obpasua U NOMeCTUTL B COCYS MUKPOBOMHOBOIrO PasioXeHus,
pobaeute 5 mMn asoTHoi KucnoThl (8.3, nepeuncneHune ¢). Jobaeute nepekucb Bogopoga (8.3, nepeumc-
NneHue e) HebonbLUMK UK KaTanuTudeckumu nopuusmu (no 0,1 — 1 mn) gNs nopaepXaHusi NOSIHOMO OKUC-
NEeHUs1 OpraHUMYeckoro BeLLEeCTBa. 3akpbiTb COCYL KPbIWKOA M NOMECTUTbL B annapar MUKPOBOJTHOBOIO
pasnoxeHus (8.2, nepeuncnenue r). PaanoxeHue obpaslia B MUKPOBOJSTHOBOI NEYU JOIHKHO NMPOU3BOOUTLCS
COrnacHo npegeapuTenbHO paspaboTaHHoi pabouei nporpamme. Nocne ocTeiBaHMs oOpa3sua nepenutb
pacteop B 50 mn mepHy konby (8.2, nepeuncnenue h, nyHkr 3) u 3anutb Bogown (8.3, nepeuucneHuve a)
[0 MeTKW. MNonyyeHHbI pacTBOp — 3TO KOHLEHTPUPOBaHHbIA pacTBop obpasua. Pa3baButb gaHHLIN pacTBOp
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Bopoi (8.3, nepeuncneHue a) 4O ONPEAENEHHOro YPOBHA KOHLIGHTPALMM ANs K&KOOro M3MEpUTENbHOTO
npubopa. Ecnu 6yaeTt ucnonb3aoBaThecsi BHYTPEHHUI CTaHOApT, OH AOSDKeH A00aBnsTLCS nepep 3anosiHeHUueMm.
Ins okoHuaTensHoro o6bema 50 mn, Heobxogumo nobasute 500 Mkn BHyTpeHHero ctaHaapTa (8.3, nepe-
uucnenue k) gns ICP-OES u ICP-MS (nocne pas6aenexus 1:1000) nepep 3anonHeHUeM.
I'IpuMeanue 1- nep6KVICb BOAOpPOAa MOXeT nOﬁaBﬂﬂTbCﬂ TONbKO TOrAa, Koraa u3BeCTtHbl akKTUBHbie KOMNOHEHTHI
obpasua. Mepeknch BogopoAa MOXeT GLICTPO ¥ arpecCcUBHO BCTyNath B peakuMio C JIerko OKMCIISeMbLIMA MaTepua-
JNlaMu; NO3TOMY OH He AOOJDKeH ﬂOﬁaBﬂHTbCﬂ, ecnm oGpaseu coaepxuTt OonbluMe KOnMYecTBa JIerko OKMCNAeMbIX
opraHuvyeckmux coctaBnsiloLLUX.

b) Ecnu obwee pasnoxeHue npoTekaeT HenpaBubHO UK ecnu obpa3seL] CoAepHUT 3HaUYUTENbHOe KONu-
yectBO Si, Ti u T. A. (B0O3MOXHO noTpebyeTca uHpOpMaumsa npeabiayLUX OTCEUBAIOLLMX IKCIIEPUMEHTOB),
HeO06X0QUMO BLINOJTHUTE CIEAYOLMe onepauuu:

— OTmepuTs HeobxoauMmoe KONMuecTBO 06paslia B COCYy[, MUKPOBOJTHOBOIO paarnoxeHusi. [loGaButs 5 mn
a30THOI kucnoTbl (8.3, nepeuncnenue ¢) u 1 Mn BTOPUCTOBOAOPOAHON KMCHNOTHI (8.3, nepeuucneHue g).
HobaBuTb KaTanuUTMUECKoe KONMUYECTBO nepekucu sogopopa (8.3, nepeuucnenue e) (no 0,1 — 1 mn) gna go-
CTUXXEHUS1 NOJSTHOTO OKUCTIEHUSI OPraHUYECKOro BeLeCTBa. 3aKpbiTb COCYA, KPbILLUKOA U NOMECTUTL B annapar
MUKPOBOJTHOBOrO pasnoxeHusi (8.2, nepeuucnerue r). PaanoxeHue o6pasya B MUKPOBOJTHOBOM NEYM JOSDKHO
NMPOU3BOAUTLCA COITIACHO NpeaBapUTenbHO pa3paboTtaHHoi paboueit nporpamme. Mo cBoeMy yCMOTpPEHUIO
fobaesutb GopHylo kucnoty (8.3, nepeuncnenue h) gns obpasoBaHus (DTOPUOHLIX COEOUHEHUIA C LIENBIO
3alWTLl KBApLEBOM NMITA3MEHHOM ropenku (€CNu HEeT, KUCITIOTOCTOMKOW CUCTEMbI BBeaeHust obpasua). Mocne
OCTbIBaHUA nepenutb pacteop B 50 mn MepHyto konby PTFE/PFA (8.2, nepeuncnenue k, nyHKT 2) u 3anutb
Bopon (8.3, nepeuncneHue a) oo metku. MonyyeHHbI pacTBOp - 3TO KOHLIEHTPUPOBaHHLIA pacTBop obpasua.
Pa36aBuTb AaHHbIA pacTBop Bogoi (8.3, nepeuncneHue a) oo onpepeneHHoro YpoBHS KOHLEHTpauum ans
Ka)KOOoro usmMeputenbHoro npubopa. Ecnu GyaeT ucnonb3oBaThCsi BHYTPEHHWIA CTaHOApPT, OH [AOJDKEH
pobaBnaTLCA nepep 3anonHeHueM. [ns okoHYaTenbHoro obbema 50 mn Heobxogumo poGaeutb 500 Mk
BHYTPeHHero ctaHgapta (8.3, nepeuucnenne k) ansi ICP-OES u ICP-MS (nocne pas6asnenus 1:1000)
nepes 3anofHeHUEM.

MpumeuaHue 2 — Nepekucs Bogopoaa MoOXeT A00aBNATLCH, TONbKO €CIIM U3BECTHBI aKTUBHbBIE KOMIMNOHEHTH! 06pasua.

I'IepeKMcn: BOAOPOAA MOXeT 5I:ICTp0 U arpeCCUBHO BCTynaTb B peakuuio C Jyierko oKucnseMbiMu Matepuanamu;

NO3TOMY OH He [JOJDKeH I.'lOGaBﬂSlTbCSI, ecnm oﬁpaaeu coaepxur 6GonbllMe KONMUYECTBa NIErKo OKUCISIEMbIX OopraHu-

YeCKUX CcoCTaBiAOLLUX.

¢) Bce octatkv o6pa3ua He06X0aUMO OTAENUTL C NOMOLLLIO LeHTpuyrv unu cunetpa. Octatku Heob-
XOAVMO NPOBEpUTL NOCPEACTBOM COOTBETCTBYIOLLIMX M3MEPEHUI (HanpumMep, C NOMOLLLIO Pd-cnekTpockonum)
1 y6eguTbCa B OTCYTCTBUM B HUX LIENIEBLIX 3JIEMEHTOB.

8.4.3 NogroTroBka xonocTon Npobbl nabopaTtopHOro peaktmaa
HaHHas npouegypa waeHTUYHa npouegype NoaroTosku obpasua; oHa BLINOSIHAETCA NapannesibHo, HO
6e3 obpasua.

8.5 NMpoueaypa ucnbiTaHUA

Honyckaercs, uto obpaseu UMeeT HEU3BECTHbIN COCTaB U NOITOMY PEKOMEHAYeTCs MCNonb3oBaTh
MeTOA, BHYTPEeHHero craHgapra (MeTog CpaBHEeHUs MHTEHCUBHOCTH). Mpu Heo6XoaUMOCTU MOXET UCTONb-
30BaThCA Takke metop AobaBreHUs CTaHQAPTHOro pacTeopa. Ecnu oTcyTCTBYIOT Melualowme maTpuyHbie
3NEeMeHTbI UM eCniu U3BECTEH cocTaB obpasiia, MOXET NPUMEHATLCA METOA KannBGPOBOYHON KPUBOM.

MpumMeuaHve — Bo Bcex cnyuasix cogepXaHue KUCNOThl AOMKHO HacTpauBaTLCA Ha KOHLGHTpaumio obpasua.

8.5.1 NoaroTroBka kKaNUOPOBOYHOrO pacTeOpa

Nocne nocreneHHOro pasbaBrieHUs CTAHQAPTHOTO pacTBOPA KAXAOro aneMeHTa pasbasneHHbie CTaH-
[apTHble pacTeopbl, copgepxatwme ot 0 mkr 4o 100 MK KaXXAQOro anemeHTa, nepenusaiotca B 100 Mn MepHylo
konby (8.2, nepeuucnenue h, nyHkr 3). 3arem Heo6xoauMO [06aBUTL ONPEAENEeHHOE KONMUYECTBO KaXA0ro
peakTuBa U, eCnv UCToNb3yeTCsl MeTof, BHYTPEHHero ctaHgapTa, COOTBETCTBYIOLEe KONUYECTBO pacTBopa
B pacTBOpPbl BHYTPeHHero craHgapra (8.3, nepeuucneHue k) ona OOCTWKEHUS KOHLUEHTpaUuu peakTtusa,
MAESHTUYHOM KOHLeHTpauun pacteopa obpa3sua. MonyuyeHHbIl pacTBop npeacTaBnseT cobo CMellaHHbIA
pacTeop kanubpaHra.

8.5.2 NoctpoeHune kanMGpOBOYHON KPUBOMN

CnexTpoMeTpbl NOAroTaBNMBAOTCA AA kBaHTUChMKaumMKM. YacTb pacTeopa, nony4YeHHoro cornacHo 8.5.1,
pacnbINAeTCA B aproHoBYl0 MnasMy wnM Bo3fywHo/auetuneHosoe nnams. Ecnu pacteop obpasua copepxut
¢ropucrosogopopHyio kucnory (HF), nomkHa ucnonbaoBarscs HF-cTolikas cuctema nogaum obpasua.
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a) ICP-OES (Ontuueckasi SMUCCUOHHAA CNEKTPOMETPUA C MHAYKTUBHO CBA3AHHOW NNa3MOoi)

— MokasaHus onpeaensTCa ANl UHTEHCUBHOCTU U3NTyYeHus LIeNeBbIX 3reMeHToB (1, ecnu Heobxoaumo,
3JIEMEHTOB BHYTPEHHero craHgaprta). Ecnu ucnonbsyerca metop, kanubpoBOYHOW KPUBOW, KpUBas, Nnokasbl-
BaloLasl 3aBUCUMOCTb MHTEHCUMBHOCTU U3NyYeHUs LIENEBbIX 3NIEMEHTOB OT MX KOHLIEHTpauuu, BbIBOOUTCSH
KaK KanubpoBouyHas kpuBasi. Ecnu ucnosnbayeTcsi METO4 BHYTPEHHEro CTaHaapTa, KpuBas, nokasbiBaowasn
3aBUCMMOCTb KO3(PhMLIMEHTA MHTEHCUBHOCTU OT KOHLIEHTPALMN LIENEeBbIX A/IEMEHTOB MO OTHOLLEHWIO K KPUBOW
SJIEMEHTOB BHYTPEHHEro CTaHAapTa, BbIBOAUTCS Kak kanubpoBouHas Kpusasi.

— PekomeHayemble 3HaYeHUs1 NUHBI BOJTH U MELLAKLWUX 3M1IeMEHTOB yka3aHbl B Tabnuue F.1.

b) ICP-MS (Macc-cnekTpomeTpusi C UHOAYKTUBHO CBA3aHHOW NNa3Moi)

— lMokasaHus onpepensiloTcA gns Macchl/aapsaa (m/z) ueneebix 35ieMeHTOB (U, ecnu HeobGxoaumo,
3J/IEMEHTOB BHYTPEHHero ctaHgaprta). Ecnu ucnonbayetca Metopg, KanmbpoBOYHOW KPUMBOWA, KPUBas!, NOKa3bl-
BaKOLas 3aBUCUMOCTbL MHTEHCUBHOCTU Macchl/ 3apsifa LeSieBbIX 3MIEMEHTOB OT UX KOHLIEHTpaLuW, BbIBOOUTCH
KaK kanmbpoBouHasi KpuBasi. Ecnu ucnonb3yetcs MeTof BHYTPEHHEro CctaHgapTa, Kpusasi, NnokasbiBaloLas
3aBUCUMOCTb KO(hULIMEHTA UHTEHCUBHOCTU OT KOHLIEHTPALUKN LIENEBbIX AIEMEHTOB MO OTHOLLEHUIO K KPUBOMA
3JIEMEHTOB BHYTPEHHEro CTaHAapTa, BhIBOAUTCS Kak KanuGpoBOYHan kpuBas

— KoadhpuumeHT Macchi/aapsiia MOXET onpefienisithesl Ha OCHOBaHUU AaHHbIX, NPUBEAEHHbIX B Tabnuue F.2.

c) AAC (AtomHas abcopbLUOHHas CneKTpoMeTpust)

— MokasaHus onpegensioTcs Ayis NOMOLWEHUs LieneBbix 3neMeHToB. Ecnu ucnonbsyetcs meton kanub-
POBKM, KPUBasi, NOKa3bIBAKOLWASA 3aBUCUMMOCTb MOITIOWEHUS LIENEeBbIX 3SIEMEHTOB OT UX KOHLEHTpauuu,
BbIBOUTCS KaK KayIMGpoBOYHAs KpUBasL.

— Ecnu ucnonb3ayeTcsi craHoapTHbeIx 06aBOK, CTaHAAPTHRIE pacTBOpbl A06aBNAIOTCA B pacTBop 06pa3ua,
a Heu3BeCTHas KOHLIEHTpaLUsi onpefensieTcsl No IKCTPanossiMm KpMBO# J06aBOK OTHOCUTENLHO HYSIEBOro
MOITOLWEHMUS!.

— 3HaueHusi QJIMHbI BOSH [OJDKHbI BIGUPATLECS MO OTHOLIEHUIO K TUMWYHLIM 3HAYeHUsIM OJSIUHBI BOJH
U3MepeHus OJisl ANIEMEHTOB, yKa3aHHbIX B Tabnuue F.3. Ecnm co cTopoHbl HaXoasLWmXcs BewWwecTs Habio-
[Al0TCS NOMEXMU, AOIDKEH UCTIONb30BaTLCS METOZ, CTaH4ApTHLIX [O6aBOK.

MpsimonuHeiiHas KpuBas perpeccum ¢ koppensiumeii (R%) He MeHee <0,998 [O/KHA UCMOMNL3OBATLCA
Ons HavanbHOWU kanubpoBku. Ecnu peaynbTaT KOHTPONLHONO CTaHOAAPTHOMO pacTtBopa (Hanpumep, CTaH-
JapTHoe BeLecTBO, KanubpoBOYHbLIA pacTBoOp U T. A.) OTNIMYAETCH OT OXUOAEMOro 3aHauyeHus 6onee yem Ha
20 %, pns kanubpoBOYHbIX U ApyMX 06pa3LoB B NOCNEA0BaTENLHOCTU TPEOYIOTCA NOBTOPHLIE M3MEPEHUSI.

8.5.3 UamepeHue obpasua

Mocne nNocTpoeHus KanuGpoBOYHON KPUBOIA MPOU3BOAUTCH U3MEPEHUE XONOCTOoM Npobbl TlabopaTopHoro
peakTuBa U pacteopa obpasua. Ecnu koHUeHTpaums obpasla HaxoguTCA BbilLe AuanasoHa KPUBOMN KOHLIEHT-
pauuu, pacTBop OO/MKeH pa3baensThes 4o 06nacT KanmbpoBOYHOW KPUBOW, 06ecneuuBasi [ODKHOE NOJKUC-
neHue kanubpaHToB, ¢ NPoBeAEeHUEM NOBTOPHbLIX U3MEPEHUIA.

TOYHOCTb U3MEpeHUit NPoBEPSIETCS C NOMOLLBIO CTaHAAPTHOrO BELLEeCTBa, KanMGpOBOYHOrO pacTBopa u
T. A. Yepes perynsipHbie UHTEpBanbl (Hanpumep, oauH pas ans kaxgbix 10 o6pasuos). Ecnu Heob6xoaumo,
KanmbpoBoYHas KpUBasi CO3[AETCs MO-HOBOMY.

Ecnu peaynbtar kanubpaHTOB OTNIMMAETCH OT OXMAAeMoro 3HaveHus 6onee yem Ha 20 %, ans kanu6-
poBKU U BCex 06pasLIoB B NOCNEA0BaTENLHOCTU TPEGYIOTCA NOBTOPHBIE U3MEPEHMSI.

MpumeyaHue — Ecnu obpasel, pazbaBnseTcs B npegenax obnactu kanMbpoBKM, KOHLEHTpaLUUs BHYTPEHHEro cTaH-

gaptaB paaﬁaBJ'leHHOM pacTeope oﬁpaaua AOoSDKHa HacTpauBaTbCsl Ha c'raH.qap'erlﬁ pacTBop.

8.5.4 PacueTthl

KoHueHTpauusi, uamepeHHas B 8.5.3, 310 KOHLIGHTPaLMA KaxOoro anemMeHTa B pacteope obpasua. KoHuex-
Tpauus Kaxgoro anemeHTta B o6pasue paccuuTbiBASTCS C MOMOLLLIO crneaytoLuei hopMynbI:

(A1 _AZ)le
m

rge ¢ — KOHUeHTpauus CBUHLIA unu kagmusi B obpasue, MKr/T;
A4 — KOHUEHTpauus CBUHLA Unv KagMusi B pacteope obpasua, Mrin;
A, — KOHUEHTpaLus CBUHLA UK KagMKUs B XOrnocToi npobe nabopaTtopHoro peaktuea, Mr/;
V —obwuii o6bem pactBopa obpasua, MM, KOTOpbIiA 3aBUCUT OT TUMa cepun pa3GaBfeHHbIX
pacTBOpOB;
m — uamepeHHoe Konu4yecTBo obpasua, r.

Cc=

©)
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8.6 OueHka meTopa

B nogpaagene 4.5 MO npubopa 06bIMHO UMEIOT AOCTAaTOYHO HU3KUE 3HAYeHUs (MHOr4A OYeHb HU3KUe) U
He NpeacTaBnsoT peanbHble MeTponoruyeckue MO, npumeHsiembie K aHanuay pearnbHbiX 06pa3syos. YTobbl
npeogoneTb HeAOCTaTKU AaHHOro, B ONpedeNieHHOW CTeneHn TeopeTuieckoro nogxopna (cm. 8.1) TexHude-
ckuii komuteT 111 IEC WG3 npoBen mHorouucneHHsie MCU.

B xoge paHHbIX UCCnefoBaHuii cepTUULMPOBAHHBIE 3TANOHHbLIE MaTepuarbl, BbigeneHHble 06pasybl
M3BECTHOrO COCTaBa U OEeNCTBUTENbHbIE 06pa3ubl Gbinu NOABEPrHYThl aHANU3Y B paMKax aHaNMTUYECKUX
npoueayp, onMcaHue KOTOpbIX NPUBOAUTCHA B HacTosLIEM pasfene. Pesynstathl NOATBEPAUNU NMPAKTUYECKYHD
goctwkumocTb MO K, uTo 6onee BaXkHO, TOYHOCTb U LOCTOBEPHOCTL AHANTUTUHMECKMX METOLOB, MCMOSb3yeMbiX
B TEKyLLlell aHanMTu4eckoi paborte.

Yto KacaeTcs MEeTOdoB, PACCMOTPEHHbIX B HacTosiweMm pasgene, MCU BbisiBUNK, YTO TOYHOCTb U JOCTO-
BEpHOCTb Haxogunuch Bcerga B mpepdenax 20 % ans CBMHUA M Kagmus B Konudvectse cBbilwe 10 mr/kr
HEe3aBUCUMO OT UCMONbL3OBAHHOIO MEeToAa UM 06opyaoBaHMS.

9 OnpegeneHue cogepXaHusi CBMHLUA M KagMMsi B MeTannax C MOMOLWbLIO MeToAda
ICP-OES, ICP-MS u AAS

9.1 O630p

B Hacrosilem pasgene npuMBOAUTCS ONUCaHWE Mpouegypbl onpepeneHus cogepxaHus cauHua (Pb) u
kapmus (Cd) B MeTannax B u3genusix dM1eKTPOTEXHUYECKOTO HasHavyeHusi. PaccMaTpuBaloTesl Tpu MeTopa
(ICP-OES, ICP-MS n AAC). [ins pa3noxeHus 06pa3sLioB UCTIONb3YIOTCS TaKue KUCHOThbI, KaK cConsiHas uim
asoTHas kucnota. CogepxxaHue CBUHLA U KAgMUSA B TaKMX pacTBOpax onpegensiiotcs ¢ NOMOLLbI0 METOAO0B
ICP-OES, ICP-MS u AAC. Xapaktep ucnonbayembix npouegyp 3asBucuT OT Marpuubl U NPUCYTCTBUSI COOT-
BETCTBYIOLLMX INIEMEHTOB: UX ONUCaHUe NPUBOAUTCS B AaHHOM pa3gerne. PaccmatpuBaloTcsl Takke MeTogbl
M3MepeHUs HeU3BEeCTHbIX 06pa3LoB 1 06pa3LIOB, KAYECTBEHHbI COCTaB KOTOPbIX ONpeaerieH MeTogamu otbopa.

Mpepnonaraetcs, YTO METOAbI UCTILITAHMIA, pacCMaTpUMBaeMble B HACTOSILLIEM pa3sgene, [OJbKHbI obec-
NneYnMTb MaKCUMAasbHYI0 TOYHOCTb M OOCTOBEPHOCTb ANSI KOHUEHTpauuu pernameHTUpOBaHHbIX BELeCTB,
KoTOopasi MoxeT cocTaBnste o1 10 mr/kr gns Pb u Cd npu ucnonssosanum ICP-OES u AAC wm ot 0,1 mr/kr
ans Pb u Cd npu ucnonssosaHuu ICP-MS. [laHHble MeToabl UCbITAHWIA MOTYT UCNONBL30BATLCA U Anst Gonee
BbICOKUX KOHLEHTpaLMiA.

Ha cragum pacteopeHusi o6pasla MoryT UMeTb MEeCTO ONpeaesieHHble OrpaHUYeHUs U pucku. Bo-nepsbix,
MOXET MPOU3OUTU OCaKAEHWE LeneBbiX WU APYruxX 351EMEHTOB (PUCK COBMECTHOIO OCRKAEHUS); B 3TOM
clyvae ocTaTku Heo6XxoguMo NPOBEpPUTL OTAENBHO UM PacTBOPUTE C NMOMOLLBIO APYrOro METOAa, a 3arem
00BbeMHUTBL MX C UCTIbITATENbHLIM PacTBOPOM 06pa3sua. Bo-BTOpLIX, MOXET NPOM30IATH UCNapeHue pacTeopa
obpasua B xofe GypHbIX XMMUUYECKUX peakuuit, 0OCOGEHHO MpU UCTONbL30BaHUM CMOTPOBOrO CTekna ans
NoKpbITUS o6bemMa peakuuu. B aTom crnyyae pekomeHgyeTcsi UCTNoNnb3oBaTh 6onee CNoXHbIe YCTPOMCTBA,
Hanpumep cUcCTeMy MUKPOBOJTHOBOIO pasrioxeHusl. [pyu 3TOM He UCKIIoUYaeTCs BO3MOXHOCTb UCTNONb30BaHUS
NPOCTbIX arlbTEPHATUBHBLIX METOLOB, €CNM IKCMEPTLI NOATBEPLAT UX NPUrOZHOCTL. MoapobHas uHdgopmaums
NpUBOAMTCS B HACTOSILLEM pa3sgene.

PeaynbTatbhl OLEHKM METOQOB, UX TOMHOCTU, LOCTOBEPHOCTM U NpeferioB 0GHapyXeHUs NpUBOZATCS
B nogpasgene 9.7.

HaHHbIl MeToq npegnonaraeT UCMONb30BaHUE TOKCUYHBIX U ONacHbIX MaTtepuarnoB. Huxe npuesogurcs
nogpo6Hoe onucaHWe COOTBETCTBYHLLUX MEP NPEAOCTOPOXHOCTH.

9.2 Npubopsl, 060pyaoBaHME U MaTEpUanbI

[ns aHanu3a [omKHBI MCMONb30BaTLCA cregyowme npubopsl, 06opyaoBaHue U MaTepuansl:

a) OnTuyeckas 9MUCCUOHHAs CMEKTPOMETPUS C UHAYKTMBHO cBsidaHHOW mnaamoit (ICP-OES): pepxa-
Tenb obpasua, NnasmMeHHas ropenka, pacnbUiMTeNbHas Kamepa, pacrbuuTenb, ONTUYECKOe YCTPOWCTBO,
[eTeKTop, cMcTeMa ynpaBneHUs U YCTPOMCTBO BbIBOAA AAHHbIX.

b) Macc-cnekTpomeTpusi ¢ MHAYKTUBHO CBA3aHHOW nna3moii (ICP-MS): nepxarens o6pasua, nnasmeHHas
ropeska, pacnbinutenbHasi kamepa, pacnbinuTesb, uHTepdeiic, macc-cenaparTop, CUCTemMa yrpaeneHus u
YCTPOWUCTBO BbIBOAA AaHHbIX.

¢) ATomHass abcopbumoHHas cnektpomeTpusi (AAC): gepxatens obpasua, pacnbiuTens/roperka
C BO3AYLIHO/aUETUNEHOBOW TONIOBKOM, NaMrbl UCTOYHUKA M3MyYEeHUsl, AETEKTOp, NMpoLeccop AaHHbIX U
cucTeMa ynpaBrneHus.

d) AHanuTuueckue Bechl C TOYHOCTLIO nameperusi 0,0001 r.
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e) CreknsHHas nabopatopHas nocyga: nepeg Ucnofib30BaHWEM BCHA MOCyAa AOfkHa ObiTh OuuMlleHa
asoTHoMm kucnotoit 10%-Hoi (no macce):

1) Xumuueckue crakanbi: 100, 200, 500 mnu T. A.

2) MepHbie konbbi: 100, 200, 500 Ma u T. A.

3) Munetku: 1, 5,10, 20 Mnu . a.

4) CMOTpOBOE CTEKI0

f) MukponuneTku: 200, 500, 1000 Mkn u T. A.

g) YcrpoiictBa u3 nonutetpadropatuneHa/nepiropankokcunankaHosoin cmonbl (PTFE/PFA): nepep
MCMoNb30BaHWEM BCe YCTPOICTBA NPOMbIBAOTCS a30THOM kucnoTtoi 10%-Hoi (no macce):

1) Xumuueckue ctakanbl: 100, 200, 500 Mn u T. 4.

2) KpbIWwku ns XMMUYECKUX CTakaHoB

3) MepHble konbbi: 100, 200, 500 Mn u T. 4.

h) MepHble konbbl U3 nonuaTUneHa Bbicokoi nnotHoctu: 100, 200, 500 mn u 1. a. Ecnu Bo3amoxHoO,
BMECTO MEpHbIX KONG MOryT UCNonb3oBaThCs arlbTePHATUBHBIE MEPHBIE eMKOCTU NPUEMIEMON TOUHOCTU U
[OCTOBEPHOCTMU.

i) KoHTeliHepbl: gns XpaHeHusi CTaHOApTHOro pacteopa M KanubpaHTta. [OmkHbI MCNONb30BaTbCs
KOHTEMHePbl M3 NONU3TUNEHa BbiCOKO NnoTHocTU (PE-HD) unun 6yTeinku PFA.

j) OnekTponnuTka unu HarpeTas NnecoYHas BaHHa.

k) HF-cToiikas cuctema nogauv obpasua: gepxarenb obpasuya, CeKuus nogavn KOToporo M ropenka
06paboTaHb ¢ Lienbio NOBLILLEHUSI UX YCTOWYUBOCTU K BO3LENCTBUIO (PTOPUCTOBOAOPOAHON kucnoTthl (HF).

1) Fa3o006pa3aHblit aproH: ras, cteneHb YUCTOThI KOTOPOro npesbiwaeT 99,99 % (no o6vemy).

m) [a3006pasHbIi aLeTUneH: ras, CreneHb YUCTOThl KOTOPOro npesbiwaeT 99,99 % (no obLemy).

n) BymaxHblit ounbTp.

9.3 PeaktuBbI

Ons onpefeneHns CoaepXaHUs JNIEMEHTOB Ha CIIeJOBOM YPOBHE UCMOMb3yeMble peakTUBbl AOSMKHbI
MMETb COOTBETCTBYIOLLYIO CTENEHb YUCTOThI. KOHLIEHTpaUua aHanuta uin MeLaloluxX BELeCTB B peakTUBax
M BOJe AOMKHA ObITb HUMTOXHO MArioi No CPaBHEHMIO C HAMMEHbLLEH M3MepPSeMOit KOHLIEHTpaUueit.

Bce peaktuBbl gnsi aHanu3a NocpefcTBOM MacC-CreKTPOMETPUM C MHAYKTUBHO CBSA3AHHOM NNa3MoM
(ICP-MS), Brnoyas KUCNOTbI U OpYrMe XMMUYECKUe BELECTBa, JO/DKHbI UMETh BbICOKYH0 CTENEeHb YUCTOThI:
obLLee coaepaHue CrIefoBLIX METassIOB [OMKHO GbiTe MeHee 1 x 10 % (no macce).

a) [ina npurotoBneHus u pa3baBrieHUs BCex pacTBOPOB OOpa3sLOB [OIDKHA MCNONL30BaTbCA BoAa
knacca 1 no ISO 3696.

b) 65%-Hbiit (N0 macce) pactBop asoTHow kucnotbl (p(HNOs) = 1,4 r/mn), npurogHblii ons aHanusa
CIeAoBbIX KOJIMYECTB METAsJIOB.

¢) PasbaeneHHbI pacTBOP a30THOM knucnoTtel 1:2: pa3baButb 1 06bem pacTBopa KOHLEHTPUPOBAHHOW
a3oTHoi kucnoTsl (9.3, nepeunucneque b) oByms o6emamu Boabl (9.3, nepeuncneHue a).

d) 50%-Hbiin (N0 Macce) pacTeop ¢hTOPOOOPHOIM KUCNOTHI, NPUIOAHLIA NS aHanuM3a CrnefoBbiX KOJu-
YeCTB MeTarros.

e) 30%-Hbiin (no macce) pacteop nepekucu sogopoga (p(H20,) = 1,10 r/mn), npurogHbliA Ana aHanuaa
CleAoBbIX KOJIMYECTB METASISIOB.

f) 70%-Hbiit (No macce) pacTBoOp nepxnopHoit kucnotsl (p(HCIO,) = 1,67 r/mn), npurogHbIil gns aHanuaa
CNepoBbIX KOIMYECTB METASISIOB.

g) 85 %-Hbiii (N0 macce) pactBop hocchopHoi kucnotsl (p(HsPO,4) = 1,69 r/mn), npurogHbiin gns aHanusa
CNEeAoBbIX KONIMYECTB METASISIOB.

h) 95%-Hbiit (N0 Macce) pacTBop cepHoit kucnotsl (p(H2SO,) = 1,84 r/mn), npurogHelli gns aHanuaa
CNEeAoBbIX KONMYECTB METAJISIOB.

i) PacTtBOp cepHoit kucnoThbl, pa3baBneHHbIi (1:2): pa3baButb 1 06bEM pacTBOpPa KOHLIEHTPUPOBAHHOM
cepHoi kucnotbl (9.3, nepeuncnexue h) geyms (2) o6bemamu Bogpl (9.3, nepeyncneHue a).

i) 40%-Hbiii (no macce) pacteop hropuctoBogopoaHoin kucnotsl (p(HF) = 1,18 r/mn), npurogHbiit ans
aHanu3a cnepoBbiX KONUYECTB METASSIOB.

k) 37%-Hbiii (N0 macce) pactBop consHoi kucnotel (p(HCI) = 1,16 r/mn), npurogHbid Oans aHanusa
CNepoBbIX KONMYECTB METAIOB.

1) 47 % — 49 %-Hbilt (N0 macce) pacTeop GpommucToBogopogHoin kucnoTel (p(HBr) = 1,48 rimn), npurog-
HbIli 451 aHanNU3a CNeaoBbIX KOJIMYECTB MEeTasIsoB.

m)5%-HbilA (N0 Macce) pacTBop GOPHOI KMCNOTHI (KOHLEHTpauu 50 Mr/mn), NpUropHblil ans aHanuaa
CneaoBbIX KOIMYECTB METANNOB.
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n) CmeluaHHas kucrnoTa 1 (gBe YacTu pacTBopa consiHoi kucnotbl (9.3, nepeuncnenue k), ogHa yactb
pacTBopa a3oTHoi kucnoTel (9.3, nepeuncnexue b) n ase yactu Bogpl (9.3, nepeuncnexue a).

0) CmeluaHHas kucnoTa 2 (ogHa YacTb pacTBopa a3oTHOM kucnoThl (9.3, nepeuncneHue b) u Tpu yactu
pacTteopa (hTOPUCTOBOLOPOAHOM KUCNOTHI (9.3, NnepeuncrneHue j).

p) CmewaHHas kucnota 3 (Tpu YacTu pacTBopa cossiHoi kucnotbl (9.3, nepeuncneHue k) n ogHa yacTb
pacTteopa a3oTHOM KUCnoThl (9.3, nepeuncneHue b).

q) CtaHpgapTHbIA pacTBOp CBUHLIA KOHUEeHTpauuu 1000 mr/n.

r) CraHgapTHbIii pacTBOp Kagmusa KoHUeHTpauuu 1000 mr/n.

s) CtaHgapTHbIA pacTBOp BHYTPEHHEro ctaHgapra:

HomKHbI MICNOJb30BaTLCH 3NEMEHTbI BHYTPEHHEro CTaHgapTa, KOTopble He CO3[aloT noMmex Ans uerne-
BOro anemexta. lNpu aTOM NpUCyTCTBUE 3NEMEHTOB BHYTPEHHEro craHgapra B pacrteope obpasua AormkHO
Haxo4UTLCS Ha HUMTOXXHO HM3KOM YpOBHE. B kayecTBe 3NMeMEHTOB BHYTPEHHEro cTaHgapTa MoryT Ucnofib-
3oBatbes S¢, In, Tb, Lu, Re, Rh, Bin Y.

I'Ipwmeqauwe 1 — TOKCUYHOCTb peakTuBoB, yKkasaHHbIX B HacTosLLeM CTaHaapTe, He UMeeT TOYHOro onpegeneHus,

NO3TOMY Kaxaoe XvMMuvyeckoe coeguHeHue AOMKHO paccMaTpuBaTbCs KaK NOoTeHUWalbHO OnacHoe BeLlecTBO.

C 37Ol TOUKM 3peHus KOHTaKTupoBaHue C AaHHbLIMWU BellleCTBaMn AOMKHO ObiTh cBejeHO K MMHUMYMY C UCNOJIb30-

BaHMeM BCeX BO3MOXHbLIX CpeaCTB 3aluUTbl.

I'Ipmmeanue 2 — Cnocobbi npuroToeneHna pacTeopoB NpeaycMaTpuesaloT UCNOJTb30OBaHME CUNbHbLIX KUGOT, KOTOPbIe

AIBNIAKOTCA KOPPO3UOHHO-aKTUBHLIMWU BellleCTBaMu, CNOCOGHBLIMY BbI3BaTL OXOTU. an pa60Te C TakKMMU KUCnotTamu

AOJDKHbI ICNONL30OBATLCA naﬁopa‘ropnue KOCTIOMbI, NepyaTku n 3aWUTHbLIe OMKU.

MpumMeuaHue 3 — A30THasA KMCNOTa BbLIAENAET TOKCUYHbLIE napbl. M03TOMy pasnoXeHue AOSTKHO BCerga NPOBOAUTLCA

B BbITSXKHOM Wkady. 1o TpeGoBaHMe pacnpoCTPaHAeTCA Taloke U Ha cnyvau aobasneHws KMCNoTel B o6pasubl,

TaK KaK npu 3TOM BO3MOXHO BblAeneHne TOKCUYHbLIX ra3oB.

Mprmeyanne 4 — OTxopgsiLume rasbl Na3Mbi AODKHBI YAANATLCA C UCTIONb3oBaHWeM 3¢hdeKTUBHON BLITSKHON CUCTEMBI.

MpumeyaHue 5 — Ocobble Mepbl NPeAOCTOPOXHOCTU AOMKHLI cobnioaaTbea npu paboTte ¢ (hTOPUCTOBOAOPOAHOM

KUCIOTON WNU NepPXNOPHOA KUCNOTOM (M3-3a B3pbiBOONACHOTO Xapakrtepa martepuanos HeobxogauMo npegycmoT-

peTb ah(PEKTUBHLINA BLITAXHOM LKad), a B MECTHON anTevke AospkeH ObiTb renesbii HF-aHTUAOT (2,5%-HOro rnio-

KOHaTa KanbLuA B BOSOPACTBOPUMOM refie) ANSA OkasaHUA NepBOii NOMOLLM B Cflyuae oXora Koxu (hTOpUCToBOAO-

pogHoit kucnotoit (HF).

9.4 NoaroToBka o6pasuoBs

9.4.1 Pabouas yactb o6pasua

OpuH rpamm oGpa3sua usmepsieTcsi ¢ TOUHOCTLIO A0 0,1 Mr U NoOMeLaeTca B CTEKNAHHBIN NabopaTopHbIv
XMMUYECKMIA CTakaH Unu xummyeckuin ctakaH us PTFE/PFA (9.2, nepeuncnenue g, nyHKT 1) npu ucnonb3o-
BaHuM pTopucToBogopoaHoit kucnotel HF (9.3, nepeuncnexue j).

9.4.2 MNpuroToBneHne pacTBOpa UCNbITaTeNbLHOro oépasua

MNpoueaypa npUroToBNEHUs pacTeopa WCMbITatensHoro obpasua, onucaHue KOTOPOW NPUBOAUTCH
B HacTOSILLEM pa3ferne, He 06sA3aTenbHO OXBaTbIBAET BCE MeTansbl U ux coeguHeHus. O6bIYHO Ans npuro-
TOBJIEHUS1 pacTBOpa PEKOMEHOYETCH UCMONb30BaTh CONSHYIO KUCNOTY, a30THYKO KUCNOTY MU UX CMech. [ns
ob6pasLoB, KOTOpble C TPYAOM PacTBOPSIOTCA NOA BO3AEACTBMEM 3TUX KUCNOT, MO Mepe HeobxoaumocTu
MOXeT [0DaBnATLCA NepxyiopHas KUCINOTa, CepHas KUcnoTa U T. 4. MNpuy aTom cnegyeT NOMHUTL O pUCKE UCTIONb-
30BaHUA CEPHON KMCNOTbI AN OnpefeneHus COoepXXaHusi CBUHLIA, TakK Kak 3TO MOXET MpPUBECTU K notepe
HEeKOTOpOiA YacTu LieneBoro anemMeHTa. B ycnoBusx BbICOKMX TemnepaTyp obpasubl SO/MKHbI pacTBOPATLCA
nonHocTbI0 6e3 octaTka. [ins pacTBopeHus 06pasLioB MOXET UCNofb3oBaThCA Takke hoctopHas kucnoTa.

Mpu pacTBOpeHUn METArVIOB UIMU UX CMECei CUNbHLIMU KUCTIOTaMK BCerga CyLLeCTBYeT pUCK OCaXAeHUs
(Hanpumep, pactBopeHne Pb u Ba cepHoil kucnotoil u Ag consiHo kucnoTtou. Al moxeT obpasoBatb okeuabl/
rMapaTbl OKCMZOB M UX aHanoru). [Jaxe ecnu Ha faHHbIe 3SIEMEHTbl He PacrnpoCTPaHSAIOTC HOPMaTUBHBIE
NONOXeHWs, CyLLeCTByeT PUCK NOTepu LIeNeBoro SreMeHTa B pesynbTaTte ocaxgeHus. B pamkax paHHoro
pasgena Heobxogumo ybeauThesi B OTCYTCTBUM NOTEPb LieSIEBbIX 3NIEMEHTOB B PacTBOPE UCMbITaTeNIbHOro
obpasua. [Ins npoBepkn BCEX OCTATKOB U ONPEAeNieHuss B HUX COOEpXaHUs UMW OTCYTCTBUS LEeneBbixX
9MeMEHTOB [OIDKEeH UCNONb30BaTLCH APYron MeTOf U3MepeHusi. ANbTepHaTUBHO NOCNEe KUCIIOTHOro pasno-
XEHUs OCTaTkM Heo6xoaMMO MOOBEPrHyTb MOMIHOMY LOMOSHUTESNIBHOMY Pa3fioXeHUI0 C MOMOLUBIO ApYrux
mMeTodoB (HanpumMep, NOCPEACTBOM LUSSIOYHOrO NNAaBMNEHUs UM UCMONb30BAHUSA FrePMETUHMHOMO cocyda nog
paBneHuem). ObpaboTaHHble Takum 06pasoM OCTaTku 3aTeM 06BLEeAMHSIOTCS C KUCIOTHO-PacTBOPEHHbLIM
pacTBOPOM N U3MEPSIKOTCS.

a) O6wue meToabl pasnoxeHus obpasua

CTeKnsHHbIN XuMUYeCcKkUiA cTakaH (9.2, nepevmncnexune e, NyHKT 1), B KOTOPOM HaxoauTcs o6pasell, 3aKpbiTb
CMOTPOBbIM cTeknom (9.2, nepeuncneHue e, nyHkT 4). [lo6asute 20 mn cmewwaHHoit kucnotel 1 (9.3, nepe-
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YMCIIEHMEe N) M HarpeTb CTakaH Jo pacTBopeHusi ob6pasua. MNocne Toro kak ctakaH OCTbIHET A0 KOMHATHOMA
Temneparyphl, NPOMbITL €ro BHYTPEHHUE CTEHKM U HIDKHIOI YacTb CMOTPOBOrO CTekna Bopoit (9.3, nepe-
uucneHue a). Nepenuts pacteop B 100 Mn MepHyto konby (9.2, nepeuncneHue e, NyHKT 2) U 3an0oSfHUTL BOAOIA
(9.3, nepeuncneHue a) fo MeTku. [onyyeHHbIit pacTBOp NpeacTaensieT coboil KOHLEHTPUPOBaHHbLIN pacTBop
o6pasua. PasbaButb gaHHbIM pacTBOp Bogoi (9.3, nepeuncnieHne a) 4O Heo6X0AUMON KOHLeHTpauuu ans
KepKAoro uameputensHoro npubopa. Ecnu Heobxogumo, nobaButh pacTBOp BHYTpeHHero craHgapra (9.3,
nepeuucrieHue s) ¢ cogepxaHueM, Hanpumep Rh go 3anonHeHusi konGbl (9.2, nepeuncneHue e, NyHKT 2)
Bogoi (9.3, nepeuncneHue a). Tun SnNEeMeHTa U €ro KONIMYECTBO 3aBUCAT OT BbIOPAHHOTO aHAIMTUMECKOTO
Metoga. Npu pacuete peaynLTaToB HEOGXOAUMO YUUTHIBATL COOTBETCTBYIOWME CNOCcO6bl pa3baBneHus. U
pasbasneHue, u gobaeneHue BHYTPEHHEro CTaHAapTa AODKHO [OKYMEHTUPOBATLCA B MPOTOKOSE UCNbITAHWIA.

b) Ecnu obpaseu cogepxut Zr, Hf, Ti, Ta, Nb unu W

BakpbiTh (9.2, nepeuncnieHne g, NyHKT 2) xumuuieckuin ctakaH PTFE/PFA (9.2, nepeuncneHue g, nyHKT 1),
B KOTOPOM Haxoputcsi obpasen. [Jo6aButs 20 Mn cMelLaHHON KUCNOThl 2 (9.3, nepeyncneHne 0) u HarpeTb
CTakaH Jo pacTBopeHusi obpasua. Nocne Toro Kak crakaH OCTbIHET O KOMHATHOW TeMnepaTtypbl, NPOMbIThL
ero BHYTPeHHUe CTeHku (9.2, nepeynucneHune g, MyHKT 1) 1 HWKHIO YacTb Kpbilwku (9.2, nepevncnexue g,
nyHKT 2) Bogo# (9.3, nepeuncnenue a). CHATL KpbiKy (9.2, nepeuncneHue g, nyHKT 2). Mepenutb pacTBop
B 100 mn mepHyto konby (9.2, nepeuncrnieHue g, NyHKT 3) U 3anonHUTL BoAo# (9.3, nepeuncnexHne a) 40 METKU.
MonyyeHHbI pacTBOp NpepcTaBnser coboi KOHLEHTPUPOBAHHLIA pacTBop 06pa3ua. Pa3baButb OaHHbLIN
pacteop Bofoit (9.3, nepeuncneHune a) oo HeOBXOQUMOIA KOHLIEHTPALIMKN AN KKA0IO U3MEPUTENBHOMO Npubopa.
Ecnu Heobxogumo, [o6aBuTb pacTBOp BHYTPEHHEro craHgaprta (9.3, nepeuucneHue s) ¢ cogepkaHuem,
Hanpumep Rh oo sanonHeHus konbbl (9.2, nepeuncnexue g, nyHkT 3) Bopoi (9.3, nepeuncneHue a). Tak kak
3gech ucrnonbayeTcsi hTopucToBofOpOAHaN kucnota (9.3, nepeuncneHue j), pacteop BHYTPEHHEro ctaHgapra
(9.3, nepeuncneHue s) He JOMKEH copepXaTb peaKo3eMesbHbIX 3/IeMEHTOB. TUN 3NeMeHTa U ero konuue-
CTBO 3aBUCHT OT BbIGpPaHHOrO aHanuTu4eckoro Metoga. NMpu pacyete pesaynsTaToB HEO6X0AUMO YYUTLIBATL
COOTBETCTBYIOLME crocobbl pasbaeneHusi. I pasbasnenue, u nobaBneHne BHYTPEHHEro CTaHgapTa A0JKHO
LOKYMEHTUPOBATLCS B MPOTOKOSIE UCTIbITAHUIA.

¢) Ecnu obpasey cogepxuT Sn

— 3akpbITh cTakaH (9.2, nepeuncneHue e, nyHKT 1), B KOTOPOM Haxoautcs obpasen. Jo6asuts 10 mn
CcMeLLaHHoi kucnotsl 3 (9.3, nepeuncneHue p) menkumu nopuusmu. Mo okoHYaHun GypHOi peakuuu cnepyeT
Me[IeHHO HarpeBaTh CTakaH [0 MOJSIHOro pacTeopeHust obpasua. Mocne Toro kak crakaH OCThIHET, NPOMbITh
€ro BHYTPeHHUe CTeHku (9.2, nepeumncieHmne e, NyHKT 1) U HKHIOK YacThb KpbIlku Bofoi (9.3, nepeuncnexue a).
CHaTb Kpbiwky. [o6aBsute 10 mn cepHoii kucnotsl (9.3, nepeuncnexue h) n HarpeBarb ctakaH (9.3, nepe-
yucneHue e, nyHKT 1) go noseneHusi 6ensix napos SO;. Mocne oxnaxgeHusi B TeHeHUe HECKONbKUX MUHYT
nobaeute 20 mn GpoMUCTOBOAOPOLAHON KUCNOThI (9.3, nepeuncneHue I) n HarpeBaTb XUMUYECKUA CTakaH
(9.2, nepeuncneHue e, NyHKT 1) 4O TeX Nop, Noka He CTaHyT 3aMeTHbIMU Gernbie napbl. MOBTOPUTL AAHHBINA
npouecc Tpu pasa. [locne oxnaxneHus OO KOMHATHOW Temnepartypbl fo6aButb 10 MN a30THOW KUCNOTbI
(9.3, nepeuncnenue b) gna pacteopeHusi coneid. Mepenuts pacteop B 100 Mn mepHyio konby (9.2, nepe-
YMCIeHMe e, NYHKT 2) 1 3anosiHuTh Bogoi (9.3, nepeuncneHue a) o metku. MonyyeHHblit pacTBop npeg-
craBnsieT coboii KOHLIEHTPUPOBaHHBIKA pacTBop o6pa3ua. Pa3baBuTe JaHHbIN pacTBop Boaoi (9.3, nepeuuc-
neHve a) 0O HeOoOGXOAUMOW KOHLEHTpauuu AN KaXOoro uameputenbHoro npubopa. Ecnu HeoGxoaumo,
AobasuTh pacTBOp BHYTPeHHero ctaHaapTa (9.3, nepeuncrieHue s) ¢ cogepxaHuem, Hanpumep Rh go 3anon-
HeHus konbbl (9.2, nepeuncnenue e, nyHkT 2) sogoii (9.3, nepeuncnenHue a). Tun anemMeHTa U ero Konu4ecTeo
3aBUCAT OT BbIGpaAHHOIrO aHanuTu4eckoro metoga. lNpu pacuete pesynbTatoB HEOGXOAUMO yYUTLIBaTL COOT-
BeTCTBylOWME crnocobbl padbaeneHus. U pasbasrneHue, u gobaeneHne BHYTpEHHero ctaHgapTa AOSDKHO
OOKYMEHTUPOBATLCA B MPOTOKONE UCTIBITAHUIA.

— AnbtepHatueHo 1 r o6pasua pacteopsieTcs nocpenctesom go6aeneHus 40 mn sogel (9.3, nepeuunc-
nexue a), 12 mn asotHoi kucnotsl (9.3, nepeuncnenue b) 1 6 mn ceexenpuroToBneHHol ¢Topo6opHo
kucnotsl (9.3, nepeuncnenue d) (200 mn cTopuctoBogopogHoi kucnotel 40 %-Hoit (no macce) (9.3, nepe-
uucneHue j) ¢ 75 r 6opHoit kucnotel (9.3, nepeuncneHue m). MNpu 3TOM LO/MKEH UCMONBL3OBATLCA XUMUYE-
ckuin ctakaH PTFE/PFA (9.2, nepeuncrnenue g, nyHKT 1) U MmepHas Konba U3 NonuaTuneHa BbICOKON NioT-
HocTu unu PTFE/PFA (9.2, nepeuncneHue g, nyHkT 3).

d) Octatku o6pasua Heo6xoOMMO OTHAENUTL C MOMOLWBID UeHTpudyrm unu cunetpa. CogepxaHue
0OCTaTkoB Heob6XxoauMO NpoBepuUTb (Hampumep, ¢ MoMoLblo Pd-uamepeHuit) n ybegutscs B OTCYTCTBUM
B HUX LieNeBbIiX 35IEMEHTOB.

MpvmevaHue — Ecnn uMeetcs GonbLuoe KONMMYECTBO OfIOBa B MpUCyTCTBMU cepebpa (GeccBUHLOBLIA Mpunoi),

B KaJyecTBe pacT BOpﬂlOLLleI?I KUCNOTbl AO/MKHa UCNOSIb30BaTLCA CONfAHAA KACMOTa C nocnegylolmm AOGaBJ'ISHMSM

10 Mn nepekucy Bogopoaa A0 NOSHOro pasnoxeHus obpasua.

37



CTb IEC 62321-2012

9.5 NoaroToBka xonocTon Npo6bl NabopaTopHOro peakTmea

HaHHas npouenypa ngeHTUYHa npoueaype NoaroToBKM pacTBopa ucnbiTaTesnisHoro 06pasua; oHa BbInosn-
HSieTCS napannensHo, Ho 6e3 obpasua.

9.6 MNpoueaypa ncnbITaHUM

Ons namepenus obpasua MCronb3yeTcs KanubpoBoYHas KpuBasi. Ecnu MOXHO YeTKO MaeHTUuuMpoBaTh
cocraB 06pasua, ucnonbayeTcsl KanmbpoBOUHbLIA MeTO (METOA MaTPUYHOro cornacoeaHus). Ecnu obpaseu
MMeeT HeM3BEeCTHbI COCTaB, PEKOMEHAYeTCs UCMONb30BaTh METOA BHYTPEHHEro ctaHgapta (Metop cpas-
HeHUs UHTEHCMBHOCTU) (He nogxoauT ans AAC). Mpu HEOBX0QUMOCTU MOXET MCNONL30BATLCA Taloke METO
po6aeneHus cTaHAapTHOro pacTeopa.

MpumeuaHne 1 — [Ina o6pasLoB C BbLICOKOW KOHLEHTpauuel MaTpuubl PeKOMEHAYeTCR WUCMoNb3oBaTb MeToa

MaTpU4HOro cornacosaHus. Bo Bcex crny4asix KUCNOTa JoivkHa A06aBNATLCA C YYETOM KOHLIeHTpauwmn obpasua.

MpumMeyaHue 2 — Ecnun acbcpekt MaTpuLbl OTKOPPEKTUPOBaTb HEBO3MOXHO, MaTpUUHbLIe 3S1I8MEHTH! AOMKHbLI ObiTh

ycTpaHeHbl METOOM cenapauuu, BKiovas IKCTparuposaHue pacreopurtenem, MOHOOGMEH U T. Aa.

9.6.1 MoaroToBka KanubpaHTa

[ns nogroToBkn KanGpaHTa MOryT UCNOML30BATLCA ABA PasHbiX MeToAA:

a) KanubpoBouHbIii MeTop (MeToh MaTPUYHOrO COrNacoBaHUs)

— lMocne nocTteneHHoro pasbaBneHus CTaHOAAPTHOrO pacTBOpa KaXAoro anemeHTa pasbaBneHHble
CcTaHAapTHbIe pacTBopbl, cogepxawme ot 0 Ao 100 MKr kaxgoro anemeHTa, nepenusaiorca 8 100 mn mep-
Hylo konby (9.2, nepeuucneHue e, NyHKT 2). Ecnn ncnonb3yeTca MeTof MaTpUyHOro cornacosaHus, Tpeby-
eTtca 6nu3koe COOTBETCTBME MaTpuULbl CTaHZAPTHOrO pactBopa. B atom cnyyae MaTpuuHbie 3NEeMEHTbI
[OIMKHbI GbITh M3BECTHBI (HAanNpUMep, MOXHO B3ATb AaHHLIE U3 paHee 3aA0KYMEHTMPOBAaHHbIX cneuuduka-
Uuin) unu onpepeneHsl B XoAe npeabiayliux oT60pOYHbIX SKCNEPUMEHTOB C UCTNONb3oBaHueM Pd-meToga.
Kapkgblii peaktus Unu matpuua (anemeHTbl) A06aBNAIOTCA ANA NPUrOTOBAEHUA CMELLIAHHBLIX KanubpaHToB,
KOTOpbIe NpeacTaBnsioT coboit akBuBaneHTL kanubpaHtam pacteopa obpasua.

— Ecnu npumeHsieTcs (HhTOPUCTOBOAOPOAHAA KUCNOTA, AOMKEH UCNOMNb3OBaTbCA XUMUYECKUW CTakaH
PTFE/PFA (9.2, nepeuucneHue g, nyHKT 1) u mepHas konba U3 NONM3TUNEHA BLICOKOW NJIOTHOCTU UNU
PTFE/PFA (9.2, nepeuucneHue g, NyHKT 3).

b) MeTtog BHyTpeHHero ctaHpapTa

— Ons DOCTMXEHUs KOHLIEHTpauuuW, SKBUBANIEHTHOW KOHLEHTpauuM pacteBopa obpasua, Heobxopumo
[obaBuTh peakTUBbl U 3NEMEHTbl BHYTPEHHEro cTtaHgapTa Ansi NPUroToBNieHUsi CMELLaHHbIX pacTBOpOB
kanubpaHTa.

— Ecnu npumensieTcs ¢pTOpUCTOBOOOPOAHANA KUCIIOTA, OOMDKEH MCMNOMb30BaThbCH XUMWUYECKUA CTaKaH
PTFE/PFA n mepHas konba us nonuaturiieHa BbiCOKOi nnotHoctu unu PTFE/PFA.

9.6.2 NamepeHmne KanubpaHTa

NamepeHue kanubpaHTa 3aBMCUT OT TUMa UCNONbL3yemMoro 060pyanoBaHus

a) ICP-OES (OnTtuyeckas SMUCCMOHHAsA CNEKTPOMETPUS C MHOYKTMBHO CBSI3aHHOW Milasmoif)

— B pamkax ICP-OES uyacTb kanubpoBo4YHbIX pacTBOpPOB, NPUrOTOBMEHHas cornacHo 9.6.1, BBoguTcs
B aproHOBYIO Ma3My B ONTUMU3MPOBAHHBIX YCIOBUSIX A5 UBMEPEHNUSI MUHTEHCUBHOCTU aTOMHbIX CMEKTPalibHbIX
NWHUIA KaXXOoro Lenesoro anemeHTa. CornacHo kanmbpoBoyHOMY mMeTogy (MeToay MaTpMyHOMO COrJiacoBaHUs)
KpuBasi, NMoKasbiBaKLLas 3aBUCMMOCTb WHTEHCMBHOCTU aTOMHbIX CMEKTPasibHbIX JIMHUA OT KOHLEHTpauuw,
BbIBOAWTCA Kak kanubposoyHas kpueas. B pamkax meToga BHyTPEHHEro ctaHgapTa KpuBasi, NOKasbiBalowWwan
3aBUCUMOCTDb KO3hPULIMEHTA MHTEHCUBHOCTU OT KOHLIEHTPALMU LIENEBOrO 3MeMEHTA MO OTHOLLEHUIO K SNIEMEHTY
BHYTPEHHEro cTaHaapTa, BbIBOOUTCS Kak KanubpoBoyHas KpuBasi.

— Ecnu pacteop copepxut ¢hTopuctoBogopoaHyto kucnoty (HF), normkeH ucnonb3osartscsi HF-CTOMKUIA
Aepxatesb obpa3sua 1 roperska.

— PexomeHpyemas anvHa BOJSH BbIGUPaeTCsi Ha OCHOBaHWM CNEKTPAsibHbIX JIMHUIA OISt K&KO0ro AremMeHTa.
OnvHa BONH JOKHa BbIOMPATBLCHA MO OTHOLWIEHUIO K TUMMYHBLIM 3HAYEHWSM ANUHBI BOSIH W3MEPEHUs LA
ONEeMEHTOB, NpuBeAeHHbIX B Tabnuue G.1. Mpu 3ToM HeOGXOAUMO NPOBECTU TLLATENBHOE U3YyYEeHUE Npeaena
OOHapyxeHusi, TOYHOCTU UamepeHus u T. O. Ecnu umeetr mecto uHTepdbepeHLms cO CTOPOHbI COMPUCYT-
CTBYIOLUMX BeLLecTB, Heo6xoaMmo BbIGpaTh UNU AJIMHY BOSHbI, KOTOpasi He co3gaeT nomex obnactu kanub-
POBKM, UIN pErynmMpoBKY UHTEHCUBHOCTU MHTEP(EpEeHLUM C UCNONL30BaHUEM COOTBETCTBYIOLLErO MeToaa.

b) ICP-MS (Macc-cnekrpomeTpusi C UHOYKTMBHO CBS3aHHOM Miasmon)

— MeTtog ICP-MS pa3spabotaH gns kBaHTuchukaumm. Yacte pacrBopa, noslyyeHHoro cornacHo 9.6.1,
pacnbINsAeTCs B aproHOBYIO Mna3My yepea gepxarens obpasua. Ecnm pacteop obpasua copgepxut ¢Topu-
croBogopopHyto kucnotry (HF), pomkeH ucnonb3oBatbesi HF-CTOikuiA gepxartens obpasua. MokaszaHus
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onpepensioTca 4Ns Maccbl/3apsiga (m/z) LeneBbiX 3NIEMEHTOB U d5ieMeHTa BHYTPEHHEero CTaHpapTa; npu
9TOM MPOU3BOAUTCS pacyeT OTHOLLUEHUS NOKa3aHUi Ans LeneBoro anemMeHTa K Noka3aHusM ans SfieMeHTa
BHyTpeHHero ctaHgapta. KoadduumeHTsl Maccbl/3apsga MOryT OnpegensiTbCi Ha OCHOBaHWU JaHHbIX
M3MepeHHOI Macchl, NpUBeAeHHbIX B Tabnuue G.2.

¢) AAC (ATomHas abcopbLUOHHan CNeKTpoMeTpus)

— B pamkax metoga AAC nopuum kanmbpoBOYHbIX pacTBOPOB, NPUIOTOBIIEHHbIE cornacHo 9.6.1, BBOAATCA
B BO3JYLUHO/aLETUNEHOBOE MilaMA B ONTUMM3UMPOBAHHBLIX YCIOBUSIX OIS U3MEPEHUs! NOrNOLWEHUA ONUHbI
BOJIHbI Ka&XXOOro LienieBoro aniemeHTta. CornacHo kanubpoBoyHOMY meTogy (MeTogy MaTpUMHOro Cornaco-
BaHUs) KpUBasi, NOKA3bIBAKLLAA 3aBUCMMOCTb MOIMOLWEHUs AfMHBLI BOMIH OT KOHLEHTpaLUMKU, BLIBOOUTCA Kak
KanubpoBoYHasn KpUBas.

— 3HaueHus OJIMHBbI BOSTH OOJSMKHbI Bbl6l/|paTbC$| Nno OTHOWEHUK K TUNUYHLIM 3HaYeHUAM OSTIUHbI BONMH
M3MEpeHusi Of1s 3NIeMEHTOB, ykasaHHbix B Tabnuue G.3. Ecnu co CTOPOHbI CONPUCYTCTBYIOWMX BELLECTB
HabnogaTes NOMexu, QOMMKHA UCMONb30BaTLCA NMMBO AnMHA BOJH, KOTOpas He Co3gaeT NoMex Ansa obnactu
KanubpoBku, NGO perynmMpoBka UHTEPHEPEHLIMOHHON MHTEHCUBHOCTU C NMOMOLLIbIO COOTBETCTBYIOLLETO METOA.

MpsmonuHeiHas KpuBas perpeccun ¢ Koppensuuei (R?) He MeHee <0,998 [IO/DKHA WCMOMNbL3OBATLCS
AN HavanbHO kanubpoBku. Ecnn pesynbTaT KOHTPONBLHOIO CTaHAAPTHOrO pacTeopa (Hanpumep, CTaH-
AapTHbli obpasel, kanubpaHT U T. 4.) OTNMYaeTcs OT OXupgaemoro 3HaveHus Gonee yem Ha 20 %, ans
KanubpoBOYHbIX 1 ApYyrMXx 06pasLiOB B NOCNeAoBaTenbHOCTU TPEBYIOTCS NOBTOPHLIE M3MEPEHUS.

9.6.3 UamepeHue obpasua

Mocne pa3paboTku kKanMGPOBOYHOI KPUBOI NPOU3BOAUTCS U3MEPEHUE XOJIOCTON KanMBpoBOYHOIN NPoGbl
u pactBopa o6pasua. Ecnu koHueHTpauus obpasua HaxoguTcs Bbile AMana3s’oHa KPUBOW KOHLIEHTpauuu,
pacTBop [ofmkeH pasbaBnsTbcs 4o obnactu kanubpoBoYHOM KPUBOM, 0GecrneumBas [OSMKHOE NOAKUCNEHUe
KanMﬁpaHTOB, C npoBegeHueM NOBTOPHbIX I/I3MepeHI/Iﬁ.

TOYHOCTb U3MepeHUii MPOBEPSIETCS C NOMOLLLIO CTaHZApTHOro obpasua, kanubpoBOYHOro pacTeopa u
T. 4. Yepes perynsipHbie UHTepBanbl (Hanpumep, oguH pas ans kaxgbix 10 o6pa3uyoB). Ecnu Heo6xogumo,
KanubpoBOUHYIO KpUBYIKO HEOGXOOQUMO PacCUUTaTb U BLIBECTU BHOBb.

MpumeuaHue — Ecnu obpasel, pa3baensercs B npegenax o6nacTv kKanuGpoBKM, KOHLIEHTPAUUA BHYTPEHHEro CTaH-
papTa B pas6aBreHHOM pacTeope ofpasuia [4o/KHa HAaCTPamMBaTLCs Ha CTaHAAPTHLINA PACTBOP.

9.6.4 PacueTbl
KoHueHTpauus, uamepeHHas B 9.6.3, 9T0 KOHLIEHTPaLMA KaXXO0ro afieMeHTa B pacteope obpasua. KoHueHT-
pauus Kaxxgoro anemeHTa B o6pasue paccuMTbIBAETCS C NOMOLLBLIO criegytoweil hopMyibi:

c=B=h) )
m

rge: ¢ — KOHUEeHTpauus CBUHLA Unu kagmus B obpasue, Mkr/r;
A4 — KOHLUEHTpauusi CBUHLA UK Kagmus B pacteope obpasua, mr/m;
A; — KOHLIEHTpaLus CBMHLIA UNK KagMWUA B XONOCTO npobe nabopaTtopHoro peakTuea, Mr/n;
V -o6wuin o6vem pacteopa o6pasuia, M, KOTOpPbIA 3aBUCUT OT CepuM pasbaBneHHbIX pacTBOPOB;
m - uamepeHHoe KonuuecTso obpasua, r.

9.7 OueHka MeToaa

Kak onucaHo B nogpasgene 4.5, npegensl o6HapyxeHusi npubopa 0ObIMHO UMEKOT JOCTATOYHO HU3KME
3HaYeHus (MHorga ouYeHb HU3KWUE) U He NPEACTABNSAIT pearbHble METPONOrMyeckue npeaensl obHapyxeHus,
NpUMEHsieMble K aHanuay peanbHbix 06pa3uoB. YTo6bl NpecgonieTs HEQOCTaTKU A4aHHOrO, B ONpeaeneHHon
CTereHu TeopeTuyeckoro nogxoga (cm. 9.1), TexHudeckuin komuteT 111 WG3 IEC npoeen mHoroumcrieHHble MCIA.

B xope AaHHbIX nccrefoBaHuid BblgeneHHble 06pasLbl M3BECTHOMO COCTaBa M AeiCTBUTESNbHbIe 0OpasLibl
Oblnv NOABEPrHYTHI aHANU3Yy B paMKax aHaNMUMTUYECKMX npoueayp, onucaHue KOTOpbIX NPUBOAUTCS B HACTOSLLIEM
pasgene. PeaynbTaTthl NOATBEPAUNU NPaKTUYECKYO AOCTMXMMOCTb Npeaenos oGHapyxeHusi u, uto Gonee
B2)XHO, TOYHOCTb U JOCTOBEPHOCTb aHaJIMTUYECKUX METOLOB, UCMOJb3YeMbIX B TEKyLEW aHaNUTU4ECKON
paborte.

Y10 KacaeTcs METOQOB, PaCCMOTPEHHbIX B HACTOSALWEM pa3sgene, MexpgyHapoaHble MCU BbisiBunu, uto
TOYHOCTb U JOCTOBEPHOCTL Haxoaunuch Bcerga B npepgenax 20 % pgna cBuHLUa U KagMUA B KONUYecTBe
cBbiwe 10 Mr/kr He3aBMCHUMO OT UCMONB3OBAHHOTO METoAA N 060pYAOBaHMS.
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10 OnpepeneHue cogepaHMs CBMHLIA M KAOMMS B 3JIEKTPOHHbIX YCTPOMCTBAaX € NOMOLLLIO
metoga ICP-OES, ICP-MS u AAS

10.1 O630p

B Hacrosiliem pa3gene NpMBOAUTCS ONUCaHUEe npouedypbl onpeaeneHusa coaepxanus cauHua (Pb) u
kagmus (Cd) B 3nMeKTPOHHbIX YCTPOMACTBaX (NeyaTHbie Nnarbl UK OTAENbHbIE KOMNOHEHThI ANIEKTPUYECKOro
WU anekTpoHHoro obopynosaHusi). PaccmatpuBatotcs Tpu metoaa (ICP-OES, ICP-MS u AAS), a Takke
HEeCKOAbKO npoLieflyp NpUroToerneHusi pacteopa obpasiia, Ha OCHOBaHUWU KOTOPOro 3KCNepThl MOryT BhibpaTh
Hanbonee NoaxoasLMiA MeTof aHanumaa.

O6pasupl Ans aHanu3a JOIDKHBI NPEQOCTaABATLCA KaK M3MENIbUYEHHDbI MaTepuasn ANeKTPOHHbIX U3AEenvi,
onucaHue KOTopbix npusogutcsi B pasgene 5. lNopollok noasepraeTcs rMaponUTUUECKOMY pPaarnoXeHuIo
cMecu a3otHoit HNO; u consiHoii HCI kmenotsl (ganee — «ujapckas BoaKa») WM MUKPOBOJTHOBOMY Pa3sfioEH IO
¢ yeunusaiowmm BoageiicteueM, HNO;, HBF,, H,O, u HCI. M'mgponutuueckoe paanoxeHue B LIAPCKOA BoAKe
npoussoauTcsi cornacHo ISO 5961. CopgepxaHue anemeHToB Pb u Cd onpepensietca ogHOBPEeMEHHO B paana-
rarlemM pacTeope € NOMOLLBIO ONMTUYECKO AMUCCMOHHON CNIEKTPOMETPUN C UHAYKTUBHO CBSI3aHHOW Nriasmon
(ICP-OES) wiuM macc-CrneKTpoMeTpMM C MHOYKTMBHO CBsidaHHOW nna3moit (ICP-MS) unu noanemMeHTHO
C NOMOLLBIO aTOMHOW abcopbLumoHHoM cnektpomeTpumn (AAC).

Mpumeuanne — Ecnu Het HBF4 Heo6xoanMoro Knnacca YMcToThl, BMECTO Hee MOXET UCTOJIb30BaThes (hTOPUCTOBO-

AopogHas kucnora.

Mpepnonaraercs, YT0 METOAbI UCTILITAHWIA, paccMaTpuBaeMble B HACTOSILLEM pa3fene, [OrbkHbl obec-
NeYnTb MaKCUMaSbHYIO TOYHOCTb U JOCTOBEPHOCTb KOHLIEHTPaLUKU pernameHTUpPOBaHHbIX BELLECTB, KOTopas
MoxeT coctaenatb oT 10 mr/kr gns Pb u Cd npu ucnons3oBanuu ICP-OES u AAS u ot 0,1 mr/kr gns Pb n
Cd npu ucnonbaosaHum ICP-MS. [laHHble METOAbl MCTIbITaHUM MOMYT UCMONb30BaTLCS U Afs 6onee BbICOKMX
KOHLIEHTpaLuiA.

AHanua metopom ICP-OES, ICP-MS unu AAS 06biMHO MO3BONSET ONPEASnUTb COAEepXaHue LieneBbixX
SNEMEHTOB C BbICOKOH TOYHOCTBIO (HEONPEAENIEHHOCTb HAXOAUTCH B HWKHE YaCTu NPOLIEHTHOTO Auana3oHa)
n/Mnu BbICOKON YYBCTBUTENLHOCTLIO. [pM 3TOM nNpeuMyllecTBa AaHHbLIX METOAOB MOryT OrpaHM4YMBaTLCS
npu aHanuse o6pasLoB, UMEKLMX OYEHb CIIOXKHbLIN cocTaB. O6pasLpbl HEOGXOAMMO CHavana MexaHu4ecku
paspyluMTh COOTBETCTBYIOLUUM MEXaHUYEeCKUM CnocobOoM, a 3aTeM NOABEPrHyTb MOPOLUOK XUMUYECKOMY
pasnoxeHuto. BaxHoe sHaueHue UMeeT pasmep YacTul Kak (hyHKUMSA KOIUYECTBa Ha4vanbHOro Marepuana.
Ons Toro 4yto6bl BLINOSIHUTL MUHMMATIbHbIE TPeBOBaHMA ANA NPaBUIIbHOTO aHaNKM3a, B HACTOSALLEM pa3sgene
NPUBOAATCA MakcuMalibHble pa3Mepbl YacTul, U MUHUMArbHOe KOM4ecTBO obpa3sua. Mocne pasnoxeHus
B pacTBOpe MOryT NpUCYTCTBOBaThL TBepable ocTaTku. Cnegyet y6eautbes (Hanpumep, ¢ NoMoLbio Pd-cnekTpo-
METpUM), UTO B AaHHbIX OCTATKaX HET 3HAYUTESbHbIX KOJIUUECTB LieNieBbIX SNemMeHToB. Ecnu xe oHu OyayT
o6HapyxeHbl, flaHHble OCTaTku HeoBX0auMOo pacTBOPUTL OPYrUMU XUMUYECKUMU MEeTogamMu U 06beauHUTL
C pacTBOpPOM MCMbITaTeNbHOro obpasua. [ns uccnegoBaHuii ¢ NOMOLLBID JaHHBIX METOAOB Pa3sfioXeHUs
pPekoMeHayeTCs UCMoNb3oBaTh NOAX0AsLLee CIIOXHOe 060pyaoBaHUe, HanpUMep CUCTEMY MUKPOBOSTHOBOIO
paanoxeHus. Mpy 3TOM He UCKIIIYAeTCs Ucnosib3oBaHue u 6onee NpocTbiX METOAOB, €CNK NOJb30BaTeNb
CMOXeT AoKa3aTb MX NPUrogHOCTb. JIlo6bie OTKITOHEHUSI OT NPEeANUMCaHHbIX NPOLeAYyp AOMKHbI OLEHMBATLCS
M OKYMEHTUPOBATLCS B NMPOTOKOSIE UCTILITAHMIA.

PeaynbTathl OLIEHKM TOYHOCTM, OOCTOBEPHOCTU U npeaena oGHapyXeHUss MeTO4OB UCNbITaHUA NPUBO-
osares B nogpasgene 10.6.

[HaHHble MeToapl NpefnonaralT UCTOoNb30BaHNE TOKCUYHBLIX U OnacHbIX Matepuanos. Hwke npusogutcs
noapo6Hoe onucaHue Mep NPegoCTOPOXHOCTH.

10.2 NMpubopsbl, 060pyaoBaHne n matepmansl

Ins aHanuaa JOMKHLI MCNONbL30BaTLECA criegyowme npubopsl, 060pyaOBaHWe U MaTepuanbi:

a) OnTuueckasi 3MUCCUMOHHAs CMEKTPOMETPUS C UHAYKTUBHO CBAdaHHOW nnasmoii (ICP-OES): gepxa-
Tenb obpasua, nnasMeHHas ropenka, pacrnbiUTeNnbHas kamepa, pacrnbinuTenb, ONTUYECKOe YCTPOWCTBO,
[OETeKTop, cUcTema ynpasfieHUs U YCTPOWCTBO BbIBOLA AAHHbIX.

b) Macc-crnekTpoMeTpusi ¢ UHOYKTMBHO CBsi3aHHOW nnasmoii (ICP-MS): pepxartens obpasua, nnasmeHHas
ropenka, pacnbiMTenbHas kamepa, pacnbiuTenb, UHTepdeinc, Macc-cenapaTop, cMcTeMa ynpaBrieHUs U
YCTPOMCTBO BbIBOAA AaHHbIX.

c) AtomHas abcopbuuoHHas cnektpometpusi (AAC): pepxatens obpasua, pacrnbinutens/ ropenka
C BO3JyLIHO/aUEeTU/IeHOBOW FOMOBKOM, Namnbl UCTOYHUKA MW3NyYeHUs, OEeTeKTop, MPOLEeccop OAaHHbIX W
cucTema ynpasneHus.
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d) HF-cToitkas cuctema nogaum obpasua: cuctema, B KOTOPOM CeKuusi nogaum obpasua v ropernka
06paboTaHbl C Lenbio NOBbILLEHUs: UX YCTOMYMBOCTM K BO3AEACTBUMIO (hTOPUCTOBOAOPOAHOM kucnoTsl (HF).

e) MasoobpasHbIii aproH: ras, cTeneHb YUCTOThbI KOTOpOro npesbiwaeT 99,99 % (no obbemy).

f) MasoobpasHbiii aueTuneH: ras, creneHb YACTOThI KOTOPOro npeesbiwaet 99,99 % (no o6bemy).

g) Mmaponutuyeckoe paanoxeHne B LIAPCKO BOAKEe: annapar pasfioXeHusi C MUKPOKOHTPONINEepoM
BPEMEHU U TEeMMepaTypbl, TEPMOCTAT HarpeBaTeNnbLHOro 6noka, Habop CocyaoB, KaXablili U3 KOTOPbIX OCHALLEH
pecdnermatopamu u abcop6LUOHHBIMU EMKOCTSIMU.

h) Cuctema MMKPOBOMHOBOrO PasnoXeHUs: CUMCTema NMOAroTOBKM MUKPOBOSHOBOrO obpasua ¢ gepxa-
Tenem obpasua u cocygamm ma nonuteTpadTopaTUIEHa BbICOKOro faeneHns/MmoauduLmMpoBaHHoOro TeTpa-
cropatunena (PTFE/TFM) unu nepcropankokcunankaHoBoi cmMosbl/MoauuLmpoBaHHoro TeTpacTopatu-
neHa (PFA/TFM) unu apyrux matepuanoB Ha OCHOBe bTOPYITIEPOAOB EMKOCTLIO 40 Mi.

MprmeyaHue — IMeeTCs MHOrO pekoMeHaauuiA No TexHWke 6e30nacHOCTU U NpaBunaM aKCnnyaTauum MUKPOBOS-

HOBbIX YCTPOWCTB B flaGopaTopusix B 3aBUCMMOCTU OT UX MoZesnu U upMbI-u3rotoButens. Meped TeM Kak NpUCTy-

NATb K paﬁOTe, cnegyeT O3HAaKOMUTLCH C COOTBETCTBYIOLLUUMU UHCTPYKLUUAMU U TEXHUYECKON nwrepaTypoH, a TaKke

NPOKOHCYNbTUPOBATLCA C U3roTOBUTESIEM MUKPOBOJSTHOBOIO oGopy.qoaanﬁ W cOCyaoB No nosoay Ux npaauanoH n

Ge3onacHoii akcnnyarauum

i) AHanuTUYeckne BeChl C TOYHOCTBIO uamepenus go 0,0001 r.

j) CreknsHHas nabopaTopHas nocyga: nepes UCnoNb30BaHWEeM BCA CTekNsiHHas nabopaTopHas nocyaa
JormkHa 6bITh OuMLEHa a3oTHOI kucnoTtoit 10 % (no macce) (10.3, nepeuncnenue h):

1) Xumuyeckue crakadsl: 100, 200, 500 mnu T. g,

2) MepHble konbbl: 100, 200, 500 M u T. 4. Ecnv No3sonsioT YCnoBusi, BMECTO MEPHBIX KONG MOTYT UCNONb-
30BaThbCH ApYrMe TUMbl 06BEMHbIX MePHbIX NPUCNOCOBNEeHUi ¢ NPUEMIEMOI TOUYHOCTLIO U AOCTOBEPHOCTLIO.

3) Nunetkun: 1,5, 10,20 mnu . 4.

4) NpapyvpoBaHHbii yunuHap: 1, 5, 50 mnu T. .

5) CMOTpOBOE CTEKI0.

k) MukponuneTku: 200, 500, 1000 mkn 1 T. 4.

1) KoHTeliHepbl U3 nonuteTpadTopaTuneHa/nepdropankokcunankaHosoi cmonbl (PTFE/PFA): nepeg
UCMONIb30BaHMEM BCe YCTPOIACTBa NPOMbIBaIOTCS a3oTHOM kucnoTtol 10 % (no macce) (10.3, nepeuncnenue h).

1) Xumunuyeckue crakaHbl: 100, 200, 500 mn u T. 4.

2) MepHble kon6ei: 100, 200 M U T. 4.

m) KoHTeiiHepbl: Ans XpaHeHus CTaHgapTHOro pacTeopa U kanubpanTa.

KoHTeliHepb! M3 NonNuaTUneHa BbICOKOW NMOTHOCTM AOSKHbI UCNONb30BaTLCS A5 0GLIMHOIO U3MEpPEHUs
KOHUEHTpaLumn anemeHTa. [ins onpegeneHus ynbTpacnenoBoro YpoBHS, AOMKHbI UCNONb30BAThCS KOHTEH-
Hepbl U3 nepdropankokcunankaHosoii cvonsl (PFA) unu nepdrop (3TuneH-nponuneHoBoro) nnactuka (FEP).
B nio6om crnyyae nonb3osatenb JOMHKEH NPOBEPUTb NPUrOAHOCTb BbIBPAHHOIO KOHTEWHEpa.

n) SNEKTPONMMTKA UK HarpeTas NecoyHas BaHHa.

o) Cocya ANsi MUKPOBOJSTHOBOIO pa3snoxeHus obpasuos: 40, 100 mn u T.4.

p) CTeknoBONOKOHHLIA huUnbTp (GopocunmkaTHoe CTekso) ¢ pasmepom siveek 0,45 MKkM M nogxoasiuein
yalukoi chunbTpa.

10.3 PeakTtuBbl

Ona onpegeneHus cogepXaHus 3NIEMEHTOB Ha CNEeJOBOM YPOBHE MCMONb3yeMble peakTUBbI JOSTKHbI
MMEeTb COOTBETCTBYIOLLYIO CTeMeHb YUCTOThI. KOHLEHTpaumus aHanuta UM MeLlalolwmx BELWECTB B peakTuBax
1 Boge AormkHa GbITh HUUMTOXHO Maroi NO CPABHEHMIO C HAUMEHbLLE M3MepsSIeMOii KOHLIEHTPaLMeit.

Bce peakTvBbl Afis aHanvaa NOCPEACTBOM MAacc-CNeKTPOMETPUM € MHAOYKTUBHO CBSA3AHHOI Nnasmoid
(ICP-MS), Bkntouas KMCNOTbI U OpyrMe XMMUYECKUe BeLLecTBa, AOSKHLI UMETb BbICOKYH CTErNeHb YUCTOThI:
obwee cogepxaHue CrefoBbIX METANSIOB AOHKHO ObiTh MeHee 1 X 10° % (no macce).

a) Ans npuroToBreHus n pasbasrneHus BCeX pacTBOpoB 06Gpa3LioB JOSDKHA UCTIONbL3OBaTLCA Bogda knacca 1
no 1ISO 3696.

b) 37%-Hblit (N0 macce) pacteop consiHoi kucnotel (p(HCI) = 1,16 r/mn), npurogHbId ans aHanuaa
CNepoBbIX KONUYECTB MeTarnsoB.

¢) PacTtBop consiHoit KucnoTbl, pasbasneHHbiid 1:2: ogHa YacTb pacTBopa consHoit kucnotsl (10.3, nepeuunc-
nexue b), pasbaeneHHbIn 2 yactsmu Bogbl (10.3, nepeuncneHne a), NPUrogHbLIA s aHanuaa CrefoBbiX
KONUYECTB METasIoB.

d) 5%-Hbiit (N0 Macce) pacTBOp CONSIHOM KWCJIOTbI, MPUrOQHLIA ONA aHanusa CnepoBbIX KONMUYECTB
MeTansos.
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e) 10%-Hblih (N0 Macce) pacTBOpP COJNSIHOW KUCIOTHI, NMPUTrOAHLIA ONA aHanuaa CnepfoBbiX KONWUYECTB
MeTannos.

f) 65%-HbIli (N0 macce) pactBop a3otHoit kucnotel (p(HNO3) = 1,4 r/mn), npurogHblit na aHanuaa
CnepfoBbIX KOSIMYECTB METasOoB.

g) PactBop a30THOW KUCNOTbI C MOJNSIPHOW KOHUeHTpauueih 0,5 monb/n, npurogHbiid Ans aHanuaa
cnepfoBbIX KONIMYECTB METasoB.

h) 10%-Hblli (N0 Macce) pacTBOp a30THOW KUCJIOTHI, NPUrOAHLIA ONSl aHanu3a CrefoBbIX KONMUYECTB
MeTaioB.

i) CmewwnaHHan kucnota (3 yactu pacrtBopa consiHo kucnotobl (10.3, nepeuucneHuwe b) m 1 uvacm
pactBopa a3oTHol kucnotsl (10.3, nepeuncnenume f) — «yapckas Bogkar.

i) 50%-HbIli (N0 macce) pactBop ¢propobopHoin kucnotel (HBF,), npurogHbiA gns aHanusa cnepoBbix
KONMYECTB METasIoB.

k) 30%-Hbli1 (N0 macce) pacteop nepekucu Bogopoaa (p(H202) = 1,10 r/mn), npurogHbiil Ans aHanuaa
CnepoBbIX KONIMYECTB METassioB.

1) CtaHpapTHbIA pacTBOp CBUHLIA KOHLeHTpauumu 1000 mr/kr.

m) CTaHgapTHbIA pacTBOp kagMmus koHUeHTpauum 1000 mr/kr.

n) CtaHgapTHbIA pacTBop Meau koHUeHTpauuu 1000 mr/kr.

0) CtaHOgapTHbIA pacTBOp xene3a koHueHTpauumu 1000 mr/kr.

p) CtaHaapTHbIA pacTBOp BHYTPEHHEro CTaHgapTa:

HOmKHbI UCMNOMb30BaTLCH 3IEMEHTbI BHYTPEHHEro CTaHgapTa, KOTopbie He CO3[aloT NoMmex s Lerne-
BOro anemeHTa. [pyU 9TOM NPUCYTCTBUE AaHHLIX ANIEMEHTOB BHYTPEHHEro craHgapTta B pacTtsope obpa3sua
AOIDKHO HaXOOWUTLCHA HAa HUYTOXHO HM3KOM YpOBHe. B kauyecTBe 3f1eMEeHTOB BHYTPEHHEro cTtaHgapra anst
AAHHOW cneumUYecKoin CNEKTPOMETPUM MOTYT UCTIONbL30BaTLCA S¢, In, Tb, Lu, Re, Rh, Bin Y.

MpumMeyaHne 1 — TOKCUYHOCTL PEaKTUBOB, UCMONb3yeMbIX B AaHHOM MeTofde, He UMEeeT TOUHOro onpegerieHus,

NO3TOMY KaXgoe XuMuyeckoe coeuHeHue AO/DKHO paccMaTpuBaTbCA KaK noTeHuuarnbHO onacHoe BeLlecTBO.

C 31O TOUKM 3peHnsa KOHTakKTupoBaHMe C AaHHbIMU BelllecTBaMun AOSMKHO ObiTb cBefleHO K MUHUMYMY C UCNOJb30-

BaHMeM BCeX BO3MOXHbIX CPeACTB 3aLlUThbl.

MpumeyaHue 2 — Cnocobbl NPUIOTOBNEHWS PacTBOPOB NPedyCMaTPUBAIOT MCMONL30BaHUE CUNbHLIX KUCTIOT, KOTOpbie

SIBNSAOTCA KOPPO3NOHHO-aKTUBHLIMU BeLLleCcTBaMu, CcNocobHbIMY BbLI3BaTbL OXOTWU. an paﬁo're C TaKUMU KUCoTamMu

criegyeT MUCnosnb3oBaTb naﬁopaToprle KOCTIOMbI, Nep4aTku 1 3aliUTHbIE OUKWU.

MpyMeyaHe 3 — A30THas KMCIIOTa BblAeIAeT TOKCUYHbIe Napbl. [oaToMy pasrioXeHue [OJDKHO BCerga NPoBOAUTLCS

B BbITAXXHOM mxatby. 310 TpeﬁOBaHMe pacnpoCcTpaHAeTCA Taloke U Ha cnyvau AOGaBﬂeHMﬂ KUCNOTHI B oﬁpasuu,

TaK Kak Npy 3TOM BO3MOXHO BblAe/ieHe TOKCUYHbLIX ra3os.

MpvmeuaHue 4 — OTxogsLLMe rasbl NiasMbl JOSDKHBI YAANATLCH C UCMONb3oBaHUeM 3heKTUBHON BbITSDKHOM CUCTEMBI.

MpumevaHue 5 — Ocobble Mepbl NPeAOCTOPOXHOCTY AOSKHLI cobogaTLcs npyu pabote ¢ (bTOPUCTOBOAOPOAHOM

KMCIOTO MU NepXIIOPHON KUCNOTOI (M3-3a B3PLIBOOMACHOMO Xapakrepa MaTepuanoB HeoGXOauMO NpeaycMoT-

peTb ah(PeKTUBHLIN BbITSXKHON LuKad, a B MBCTHO anTeuke goskeH 6biTh renesbii HF-aHtugoT (2,5%-Horo rnio-

KOHaTa Kanbuua B BOJOPacTBOPUMOM rene) AnAa oKkasaHuda nepBoﬁ NOMOLLIA B Cllydae OXora KOXW q)TOpVICTOBOAO-

pogHoit kucnotoi (HF).

10.4 NogroTtoBka o6pa3uoB

Mpoueaypa NpUroTOBNEHUA pacTBOpa UCTbITaTensLHOrO obpasya, onMcaHue KOTOPO NPUBEAEHO HUKE,
He 06s3aTenbHO OXBaTbLIBAET BCE SMEKTPOHHbIE YCTPOICTBA U UX coeauHeHusi. OGbIYHO O1s NPUIOTOBNEHUS
pactBopa pekomeHgyetcs ucrnonbaosate HCI, HNO; unu mnx cmechb. Ons o6pasuoB, KOTopble ¢ TPYAOM
pacTBOpAIOTCH NOA, BO3AEWCTBUEM ITUX KUCHOT, No mepe Heobxogumoctu moxeT gobaBnatecs HCIO,,
H.SO,4 1 1. g. MNpu 3TOM cnegyeT NOMHUTbL O PUCKE MCMONb30BAHUS CEPHOM KUCIOThbI ANS onpeaeneHus
cofiep>XaHUsi CBUHLIA, TaK Kak 3TO MOXEeT NPUBECTU K NOTepe HEKOTOPOM YacTu LieneBoro anemeHTa. B ycno-
BUSIX BbICOKUX TemnepaTtyp o6pasubl SOIDKHbI pAaCTBOPATLCS NOJIHOCTLIO 6e3 ocTaTtka.

Mpu pacTBOpPEHMU METAaNsIOB UMM UX CMECei CUNbHBLIMU KUCIIOTaMK BCerga CyLLeCcTBYeT PUCK OCaXaeHUs
(Hanpumep, pacTeopeHue Pb u Ba cepHoit kucnoToin, Ag CONSHOM KMCNOTOM u Al MOXeT nNpuBecTn K 06paso-
BaHUIO OKCUZOB/MOPAaTOB OKCUAOB M MX aHaNoroB). [laxe ecnv Ha JaHHble ANIeMEHTbI He pacnpoCTpaHsATCA
HOPMAaTUBHbIE MOJIOKEHUS, CYLUECTBYET PUCK NOTEpU LENEBOro 3fIEMeHTa B pesynbTateé COBMECTHOro
ocaxpeHus. B pamkax gaHHoro pasgena Heobxoaumo ybeguTbcsi B OTCYTCTBUM NOTEPL LENEBbIX 3/IEMEHTOB
B pacTBOpe UCMbITaTenbHoro obpasua. [ns nNpoBepku BCeX OCTATKOB U ONpeperieHnsl B HUX copepKaHus
WUNU OTCYTCTBUA LieNeBbIX AMEeMEHTOB, JOMMKEH UCTONb30BaTLCA APYTOA METOL, U3MEPEHUS, U1 NOCHIe KUCHOT-
HOTO PasnoXeHUsi OCTaTkn Heo6xoaUMO NOABEpPrHyTL NOSIHOMY AONONHUTENBLHOMY PasoXEHU0 C NMOMOLLLIO
Apyrux MeTofoB (Hanpumep, NOCPeAcTBOM LUENOYHOrO NNABNEHUs UMK UCMONb30BaHUS FEPMETUYHOTO COCYaa
nop gasneHuem). ObpaboTaHHble TakuM 0Bpa3om ocTaTki 3aTeM OOBEAVHAIOTCS C KUCIOTHO-PaCTBOPEHHbLIM
pacTBOPOM U U3MEPSIIOTCS.
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10.4.1 Pabouan yacTb o6pa3sua

Ins pasHbIX METOOOB UCMbITaHUS, KOTOPbIE MOTYT MCMONB30BATLCS B KA4YECTBE aribTepHaTMBbl COrNacHo
HacTosLLeMY CTaHAapTy, TpebyeTca pasHoe KonuuecTBo obpasua ans obecneyveHust HeobxoaMMoro kavecTsa
nonyvaemMbix pesynstatoB. B obnactu anekrpoHuku obpasel HeoGXoAMMO cHauana MexXaHW4ecKu paspy-
LWKTb (HanpumMep, NOCPEACTBOM ApObeHus, pasmanbiBaHUs, pesku), a 3aTeM NogBeprHyTh NOPOLIOK XUMU-
YeCKOMy pasnoxeHui. YTobbl obecneunTb penpeseHTaTMBHOCTb OTOOpa 06pasyoB Ha OaHHON cTaguu,
Heo6xogumo o6ecneunTb onpegereHHbI pa3Mep YacTul, Kak (OyHKUMM HadarbHoro konudectsa obpasua
(cm. cooTBeTCTBYIOWMIA CTaHAAPTHLIA pacTBOp ANs NpUroToBneHus obpasua). MonyyeHHbIe KOHLEHTpUPO-
BaHHbIE PacTBOPbl MOXHO HEMNOCPEACTBEHHO U3MepsiTb ¢ nomowbio ICP-OES unu AAS, unu nx MoxHO
pa3baBuTb U U3MEpUTbL ¢ NOMOLLLK ICP-MS.

10.4.2 'maponuTHUyecKoe pas3noXeHMe B LLAPCKOW BoAKe

BaBecutb npumMepHo 2 r uamenbueHHoro obpasua (MakcumarbHbiii paamep vactuy: 250 MkM) U NOMeCTUTb
B peakUMOHHbI cocya, a 3atem gobaeute 22,5 mn HCI (10.3, nepeuucnerue b) u 7,5 mn HNO; (10.3, nepe-
uucnenue f). Cocyn ocHawaetcs pecnermatopom v aGCopOGLMOHHONW eMKOCTbIO C copepxaHuem 10 mn
0,5 monb/n HNO; (10.3, nepeuncnenue g). lNocne 3Toro 3anyckaetcs TeMmneparypHas nporpaMma gJisi pasno-
WeHus obpasua: 12 4 npy KOMHaTHOW TemnepaTtype U 2 4 npu Temnepatype 120 °C. lNocne oxnaxgeHus
10 KOMHaTHOW TemnepaTtypbl cofepxumoe abcopOLIMOHHON EMKOCTU MOMELLAEeTC B PEaKLMUOHHbIA COCyA.
O6pasel nponyckaetcs yepes 0,45 MKM CTEKIOBOJIOKOHHBIN MUKpounbTp (10.2, nepeuncneHue p), a TBepaple
OCTaTKM NPOMBIBAKOTCA YeThbIpe pasa consiHou kucnoTtor 15 mn 5%-Hoi (no macce) (10.3, nepeuncnexue d).
MonyueHHbI pacTBOp nepenveaeTcs B 250 Mn mepHyto konby (10.2, nepeuncneHue j, NyHKT 2) u 3anonHs-
eTcs consiHon kucnotoi 5 (no macce) (10.3, nepeuncnenue d) [o meTku.

MonyyeHHbI pacTBop npeAcTaBnseT coboi KOHLIEHTPUPOBaHHbLIN pacTBop obpasua. [aHHbliA pacTeop
MOXHO pa3baBuTb BOAON O ONPELENneHHOro YPOBHS KOHLEHTPaLMK 4518 K&KO0ro U3MeputensHoro npubopa.
Ecnu GypeT ucnonb3oBaTbCsl BHYTPEHHUIA CTaHZApT, OH BOMkeH fobaBnaTtbes nepep, 3anonHeHuem. Ans
OKOHuaTenbsHoro obwema 100 mn, Heo6xogumo go6asute 1000 MK BHyTpeHHero craHpaprta gna ICP-OES
u ICP-MS (nocne pas6aenenus 1:1000).

Ecnu Ha cpunbTpe umetotes octatku obpasua, x HeobxoaMMo NPOBEPUTL € MOMOLLLIO COOTBETCTBYIOLIMX
M3MepeHuin (Hanpumep, NoCPeacTBOM PEHTIeHOBCKON (HITyOPECLISHTHOU CNEKTPOMETPUU) ANA NOATBEPXKASHUA
OTCYTCTBUS LieNeBbIX 3/IeMEHTOB.

Ecnu B nabopartopuu HeT 060pyaoBaHus, ykasaHHOrO Bbille, OHa MOXET UCNOoJIb3oBaTh Gonee NpocToit
noaxopd, ecnu nosib3oBaTeslb CMOXET NOATBEPAUTbL ero NPUrogHocTb. OTKIOHEHUA OT npoueayp, onucaHue
KOTOpbIX NPUBOAUTCH Bbille, HEOOXOAMMO OLIEHUTL U 3a0KYMEHTUPOBaTL B NPOTOKOSIE UCTIbITaHUA. Takoin
YNPOLLEHHbIA MOAXOA MOXHO peanu3oBaTh ClefylowmuMm o0pa3oM: CTEKNSIHHbIA XUMUUECKUIA CTakaH
(10.2, nepeuucneHue j, nyHkT 1) ¢ 06pa3sLIOM 3aKpbITe CMOTPOBLIM CTEKIoM (10.2, nepeuucneHue j, nyHkT 5).
HobasuTe cmellaHHyio kucnoty (10.3, nepeuncneHue i) u HarpeBaTb XxuMmuueckuii ctakad (10.2, nepeuuc-
neHue j, nyHKT 1) B TeueHue 2 4 npu Temneparype 120 °C, nocne yero ocTaBuTb €ro Ha 12 4 npu KOMHaTHOM
Temnepartype. [poMbITb BOAOW HWXKHIOI YacTb cMoTpoBoro crekna (10.2, nepeuncneHue j, nyHKT 5) U BHyT-
pPeHHue CTeHKM Xumuueckoro crakaHa (10.2, nepeuncneHnue j, nyHkt 1). CHsaTb cMoTpoBoe crekno (10.2, nepe-
uucneHue j, nyHkT 5). Nocne octhiBaHuA obpasel nponyckaetcs yepe3 0,45 MKM CTEKITOBONOKOHHbIA MUKPO-
¢unsTp (10.2, NnepeuncrnieHue p), a TBepable OCTaTKu NPOMbIBAIOTCH CONSIHOMW KUcoToil 5%-Hoii (no macce)
(10.3, nepeuncnenue d). MNonyuyeHHblit pacTBOp nepenuvBaeTca B MepHylo konby (10.2, nepeuucneHue j,
NYHKT 2) 1 3anonHsieTcsa Bopoi (10.3, nepeuucneHue a) o meTku. MonyyeHHkI pacTBOp UCNIONL3YyeTCs ans
NpoBeAeHUs AarnbHENLLIUX U3MEPEHUIA.

10.4.3 MukpoBONHOBOE pa3noxeHue

Basecutb 200 r namenbyeHHoro obpasua (MakcumarbHbIi pasmep YacTul: 250 MKM) U NoOMeCcTUTh B COCY/,
uarotoBneHHbin U3 PTFE/TFM, PTFE/PFA wnu ppyroro cropyrnepogHoro marepuana (10.2, nepeuuc-
nexue l). Jo6asute 4 mn HNO; (10.3, nepeuucnenue f), 2 mn HBF4 (10.3, nepeuucnenue j), 1 mn HyO,
(10.2, nepeuncnenve k) u 1 mn Bogbl (10.3, nepeuucneHue a). Mepeq 3akpbiTUEM cOCyAbl TWATENLHO
nepemeLLMBaloT B TeyeHue npumepHo 10 ¢ Tak, 4yTobbl yaanuTb MrHOBEHHO obpasylowmecs rasbl. Mocne
aroro obpaseL; nogBepraeTca pasfioXeHUo B MUKPOBONHOBOM neuu (10.2, nepeuncneHue h) B cootBeTcTBUM
¢ 3apaHee paapaboTaHHOW nporpammoil. Ha nepeoil cTaguu pasnoxeHus (ctagusi A) NPOMCXOQUT pacTBo-
peHue Takux opraHM4eckux KOMMOHEHTOB, Kak NONMBUHUIIXIIOPUL U HEKOTOPLIX SNIEMEHTHbIX MEeTannos.

Mpvmeyanune 1 — Ecnn kucnota HBF4 goCTaTOMHOM YACTOTbI OTCYTCTBYET, BMECTO HEE MOXET MCIOSb30BaThCA

ropuctosogopoaHan kucnorta (HF).
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Cocyn OTKpbIBAETCs NOCHE OXJIAXAEHMS 0 KOMHATHOW TeMnepaTypbl (MPUMepHo yepes 1 y), nocrne yero
pobaensiercs 4 mn HCI (10.3, nepeuncneHune b). NMocne NOBTOPHOrO 3akpbITUSi COCya NPOUCXOAUT pacTBo-
peHve Opyrux 3nemMeHToB B consiHoi kucrnoTe (10.3, nepeuncneHve b): aTo SIBNSIETCA BTOPOA cTaguei
(cTagueir B) MUKPOBOSTHOBOIO pPasnoxeHusi ¢ ycuneHvem. Mpumep noaxoasilein MUKPOBOTHOBOM NPOrpaMmb!
(ctagum A u B) MOXHO HaiiTu B Tabnuue H.1.

MNocne oxnaxgeHusi 4O KOMHaTHOI TemnepaTypbl (MPUMEPHO Yepes 1 4) COCYL OTKPLIBAETCS U pacTBop
NPONyCKaeTca Yepea CTEKMOBOJIOKOHHBLIN MukpocunbeTp (10.2, nepeuuncnenue p) B 25-MunnmMmeTpoByio Konby
(10.2, nepeuucneHue j, NyHKT 2), NPOMbIBAETCH W 3aMOMHSETCA CONsHON kucnoton 5% (no macce)
(10.3, nepeuucnexune d). Ecnu Ha cunbTpe umeloTcs octatku obpasua, ux HeobxooMmo NpoOBEpUTHb
C MOMOLIBI0 COOTBETCTBYIOLUUX M3MEpeHuit (Hanpumep, NOCPeaCcTBOM PEHTreHOBCKOM hryopecLeHTHOM
CNeKTPOMETPUM) ANa NOATBEPXKAEHUS OTCYTCTBUS LieSIeBbIX 3/IEMEHTOB.

MNpouenypa, onucaHue KOTOpPOI NPUBELEHO Bhile, COQEPKUT MUHUMArbHbIe TpeGoBaHus, NpegbABs-
eMble K CUCTEME MUKPOBOJIHOBOrO passiokeHusl. PEKOMeHOYeTCs NpOBOAUTL ABYXKPATHbIA UMK TPEeXKpaTHbIA
aHanu3 ans kaxgoro obpasua B TEYEHUe OQHOrO LMKIIA.

MpumeyaHve 2 — PekoMeHayeTCs B3BelUMBaTb B COCYS pasnoxeHus/peaktop He Gonee 200 Mr M3MenlbY4eHHOro

obpasua. UamenbYeHHbIe 3N1eKTPOHHbIE 3NIEMEHTHI (B BUAe NOpoLLKa) MOryT GbICTpo 1 GypHO pearMpoBath B cMecu

¢ HNO3, HBF4, H202 1 HCI ¢ BbigeneHnem rasos (CO2, NOx 1 T. 4.). OTo BeAET K NOBLILLEHWIO JaBNEHUS B 3aKPLITOM
cocype. an Pe3KOM MNOBbILUeHMU OaBneHUs MOXeT CpaGOTaTb cucrema 3allnTbl MMKpOBOﬂHOBOﬁ neyn un cocya

OTKPOEeTCA. anI 3TOM BO3MOXHa NoTeps LiefieBbiX 3J7IEMEHTOB, a B XyJLLeM Cliydae MoXeT npOMSOﬁTVI B3pbiB.

MpumeuaHve 3 — Ecnu B xo4e OgHOMO LMKIIa NPOBOAUTCSH ABYXKPATHLIA UM TPexKpaTHbI aHanus, Heo6xoaumo

B3BelLLMBaTb OAHO U TO XXe KONM4ecTBoO oﬁpasuoa OJUHaAKOBOro Tuna.

Ecrnu gns nonyyeHus penpes3eHTaTUBHOM 4YacTu U3Mepsiemoro matepuana tpebyetca 6onee 200 mr
ofpasua, Heo6xoQuMO UCMONbL30BaTL crepyollyo npouenypy. Pasgenuts obpasel Ha nopuuu NPUMepHoO
OOVHAaKOBOI Macchbl. BaBeCUTb Kaxkaylo NopLuio, NOMELLaemMyio B OTAENbHbIA COCYA Pa3snOXeHUs, BbINOS-
HUTb NPOLEAYPY Pa3noOXeHUs B K&XO0M cocyaie U 06beauHUTb NoMy4YeHHbIe pacTBOPbl Pa3noXeHus.

TMpumep - [nsi pa3noxeHusi ne4amHol niambi MUHUMaJIbHOe Heo6xodumoe Kosiuyecmeo o6pa3ua Go/mKHO
cocmaensims 1,2 2. [losmoMy e wecmb cocydoe Heo6xoduMo e3eecums 6 x 200 M2 usmenb4YeHHO20 o6pasya.
Mocne oxnaxdeHusi @ KOHUe cmaduu B MUKPOBO/IHOB020 Pa3sioXeHUs! COCYObl OMKPLIGAIOMCSI, 8 PacmMeoph!
06beduHsIIOMCSI, NPONYCKaloMCH Yepe3 CMeK/I080JI0KOHHbIU Mukpogunbmp 0,45 mxm (10.2, nepeyucneHue p)
6 100 Mn MepHyIo konby (10.2, nepeyucsneHue j, MyHKm 2), NPOMbLIGAIOMCS U 3arOJIHSIOMCS! COMIAHOU Kucomol
5%-Holl (no macce) o Memku.

Ecnu Ha chunbTpe umeloTcs ocTaTku 06pasua, ux Heo6XoaMMO NPOBEPUTL C NMOMOLLLIO COOTBETCTBYIOLUX
namepeHuii (Hanpumep, NocpesCcTBOM PEHTTEHOBCKON (hyOPECLEHTHOW CNEKTPOMETPUU) ANs NOATBEPXAEHUS
OTCYTCTBUSA LieNieBbIX 3/IEMEHTOB.

10.5 Npoueagypa ncnbiTaHUn

Ons uamepeHus o6pasLOB UCMONb3yeTCs METOR, KanuGpOBOYHON KPUBOW. INEKTPOHUKa (nevaTHble
nnarbl, OTAeNbHbIE KOMMOHEHThLI) — 3TO 0bpasubl C KOMNEKCHON MaTpuLuein ans aHanMTUYeCcKUuX MeToaos
B pamMKax HacTosiLero pasgena (gaxe nocne npurotoeneHus obpasua). Mocne pasnoxeHus (rMpponutuye-
CKOe pasnioxeHue B LapCKoil BOOKE WUIIM MUKPOBOSTHOBOE Pa3foXeHUe) pacTBopbl MOTYT UMETb, HanpumMep,
BbICOKME KOHLEHTpauuu megy, xenesa u T. . Ecnu moxHO YeTko mgeHTubuuuposats coctas obpasua,
ucnonbayeTcs KanmbpoBOYHbIN MeTop (MeTon maTtpuuHoro cornacosanus) ans ICP-OES u AAS. Metop
BHYTPEHHero ctaHgapTa (MeTop CpaBHEHUS MIHTEHCUBHOCTU) pekoMmeHpyeTcs ans ICP-MS.

MpumeyaHve 1 — [NA NOBbLILLEHWA HAOEXHOCTU METOAA UCNLITAHUN MOXeT UCNONL30BaThCA MeToa AobGasneHus

CTaHOapTHOro pacraeopa.

MpuMeyaHve 2 — Ecnn acpdekT MaTpuLbl OTKOPPEKTUPOBATL HEBO3MOXHO, MaTPUUHLIE 3NEMEHTbI AOMkHbI ObiThb

ycTpaHeHbl METOA0M cenapaumi, BKIloYas SKCcTparupoBaHve pactsoputenem, MoHoobMeH 1 T. 4.

10.5.1 NMpuroToBneHne pacTBopa kanubpaHTa

Ons npuroToBneHWst pacTeopa KanubpaHTa UCTONb3YITCA ABa PasHbIX METoAa.

a) KannbpoBouHbIli MeTog, (MeToh MaTpUYHOro COrfacoBaHus)

— MNocne nocteneHHoro pasbaBneHusi Kaxporo CTaHOapTHOrO pacTeopa 3riemMeHTa pa3basneHHble
CTaHpapTHbIE pacTBOphl, cogepxawme ot 0 go 100 MKr kaxxporo anemeHTa, nepenueatotcst B 100 mn mep-
Hble kon6bi (10.2, nepeuncneHue j, NyHkT 2). Ecnu ncnonbayetcs MeTog MaTpuULHOro CornacoBaHus, Tpeby-
erca Onuskoe COOTBETCTBME MaTpuubl CTaHOApPTHOTO pacTBopa. B aTtom cnyyae maTpuuHble 3neMeHTbI
MAOEHTUDULMPYIOTCA MO pesynbTatam npepgbiayLiero CKpUHuHra nocpeacteoM POA. [Ins nonyueHus: pacTeopa,
3KBUBANEHTHOro pacTBopy obpa3sua, aremMeHTbl peakTBa unu MaTpuubl 4O6aBNSAIOTCA ANs NPUrOTOBNEHUS!
CMeLLlaHHbIX PacTBOPOB KalMbpaHToB. [onyyYeHHbI pacTBOp — 3TO CMELLaHHbIA KannmbpoBOYHbIA pacTBoOp.
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— Ecnu npumensiercs HBF,, gomkHa MCnonb30BaThCs MepHas konba us NONUITUNEHA BbICOKOW MNOT-
HocTu unu u3 PTFE/PFA (10.2, nepeuucnenue |, nyHkT 2).

b) MeTtop BHyTpeHHero craHpapTa

— [na DOoCTUXEeHUsi KOHLIeHTpaLuW, 3KBUBANEHTHOW KOHLEeHTpauuu pactBopa obpasua, Heobxogumo
[06aBUTL peakTMBbl M 3NIEMEHTbl BHYTPEHHEro CTaHfjapTa ANA NPUrOTOBMIEHUS CMeLLaHHbIX PacTBOpoB
kanubpaHTa.

— Ecnmn npumensierca HBF,4, gormkHa MCnonb3oBaTbcA MepHas konba U3 NoNnMaTuieHa BbICOKOW MioT-
Hoctu unu us PTFE/PFA (10.2, nepeuncnenue |, nyHkT 2).

¢) ICP-OES u AAS: Bbicokoe copepxaHue xernesa u meau Tpebyet 6/1M3koro MaTpMyHOro CornacoBaHus
CTaHZapTHOrO pacrBopa u Bbibopa nopxogsuiei nuHumn. Mo3atoMy kanubpoBKka [OJDKHA OCYLLECTBATLCS
C UCNONb30BaHWEM KaJIMOPOBOYHBLIX PacTBOPOB, HACTPOEHHbIX Ha MaTpuuy. PekomeHpyembie 3HaueHus
ANUHBI BOMH NpuBeaeHbl B Tabnuue H.2.

d) ICP-MS: B aToM cryyae pekOMeHAYeTCsl UCTIONb30BaTh NOAXOAALMIA BHYTPEHHUA cTaHpapT. B 1ab-
nuue H.3 npueeaeHbl pekoMeHOyeMble 3HaYSHU M/Z st U3MEPEeHUiA BMECTE C NOTEHLMANBHLIMU NOMEXaMU.

10.5.2 MpuroTtoBneHue cTaHQAPTHOro pacraeopa

MoproroBka CTaHOAPTHOIO pacTBOpa 3aBUCUT OT UCMONL3yemMoro 060pyaoBaHUs.

a) ICP-OES u AAS

— PacrBopbl 06pasua, nosiyueHHble B pedynbTate MMapoSIMTUMECKOrO PasrioXeHUs! B LIapCKoii BoAKe,
UMEIOT MaTPUYHbIA COCTaB, KOTOPLIA OTIMMAETCHA OT COCTaBa PacTBOPOB, NOMyYEHHbIX B Pe3yfibTarte MUKPO-
BOMHOBOro pasnoxenusi. MoatoMy ans kanubposku TpebyeTcs pasHoe MaTpuuHoe cornacoBaHue. Ctal-
AapTHble pacTBOpbLI, NOAroToBneHHbie Ans ICP-OES, MoryT Takke ucnonb30BaThest Ans uamepeHuit AAC go
TeX Nnop, NokKa KOHLEHTpaLuM LIeNieBbiX AJIEMEHTOB CBUHLIA M KAIMUS1 HAXOOSATCS B JIMHEUHOM [uana3oHe.
KanubpoBOYHbIi XONOCTOI pacTBOp U YeTbipe KanubpaHTa NpUroToBfieHbl B KAYECTBE KaNIMGPOBOYHBIX pac-
TBOPOB.

— CtaHpgapTHble pacTBOpbI ITMAPONIUTUYECKOTO Pa3fioKEHUs B LIAPCKO Bogke

— KanubpoouHbiid xonoctoi pacreop: 100 mn 10%-Horo (no macce) HCI (10.3, nepeuncnenue e).

— Kanubpantel ot 1 go 3 (100 mn B kaxaoM cnyuae): pactBopbl, copepxawme 1500 mkr/mn Fe u
1500 mkr/mn Cu, 24 mn HCI (10.3, nepeuucneHue b) u ueneesie anemeHTsl Pb u Cd B pa3Hbix KOHUEHTpa-
uusix. LleneBoi anemeHT BenuuuHoin 1,0 Mkr/mn B pactBope COOTBETCTBYET 125 MKI/r LIeneBoro anemeHTa
B 3JTIEKTPOHUKE.

— CraHpapTHble pacTBOpPbl MUKPOBOSTHOBOTO Pa3fioXeHUs

— KanuBpoBouHbiii xonocTou pacreop: cmech 92 mn 10%-Horo (no macce) HCI (10.3, nepeuncnerue e)
u 8 mn HBF,; 50%-Horo (no macce) (10.3, nepeuucnenue j).

— Kanubpantel ot 1 go 3 (100 mn B kaxaom cnydyae): pacTeopbl, copgepxawme 1500 mr/n Fe u
1500 mr/mn Cu, 24 mn HCI (10.3, nepeuucnenue e), 8 mn HBF, 50 % (no macce) (10.3, nepeuncnexue j) n
Pb n Cd B pasHbix KoHUeHTpauusx. Llenesoit anemeHT senuunHoin 1,2 MKr/r B pacTBOpe COOTBETCTBYET
100 MKr/r LeneBoro afieMeHTa B 3NEKTPOHUKE.

MpumeyaHne — Ecnu kucnora HBFs AOCTATOMHOM UMCTOTHI OTCYTCTBYET, BMECTO HEe MOXET MCNOSIb30BaThCH

¢ToprcroBogopoaHas kucrnora (HF).

b) ICP-MS

— KanubpoBouHbLIii XONOCTON pacTBOp M TpuU kanubpaHTa NPUrOTOBMEHbI B KA4YeCTBE KariMOpPOBOYHbIX
pacTBOpOB.

— MNocne nocreneHHoro pastaBneHUst KAXXAOr0 JNeMeHTa CTaHAAPTHOTO pacTBopa pacTBOpbI, COAep-
*auwme ot 0 4o 5 MKr Kaxxgoro sanemexTa, nepenusatorcsi B 100 mn mepHbie konbbl (10.2, nepeuncneHme j,
nyHKT 2). 3aTtem pobaBnsietcs kaxabi peaktuB U 1 Mkr Rh gns [OCTWKEHUSI KOHLEHTpauuMM peakTuBa,
MOEHTUYHOIA KOHLieHTpaLm pacTBopa obpasua, U roTOBUTCS CMeLLaHHbIi pacTBOp kasimbpaHTa.

10.5.3 KanuGpogka

KanubpoBka 3aBucUT OT ucnonbayemoro o6opynoBaHus.

a) ICP-OES u AAS

— NamepeHue kanuGpoBOYHBIX XONOCTbIX MU CTAHAAPTHLIX PACTBOPOB NPOU3BOAUTCS C NMOMOLLBIO ONTU-
YeCcKOo SMUCCUOHHON CNEKTPOMETPUU C UHAYKTUBHO CBsidaHHOWU nnasmoi (ICP-OES) unu atomHoi abcop6-
LMoHHOM cnektpoMeTpum (AAC) ¢ NOCTPOEHUEM JIHEeWHbIX KanubpoBouHbIX rpacukoB ans Pb u Cd.

b) ICP-MS

— Ons kBaHTUDMKALIMM UCTIONBL3YETCA MAaCcC-CNEKTPOMETP C MHAYKTUBHO CBsi3aHHOW nna3moi (ICP-MS).
YacTb pacreopa, nonyyeHHoro B 10.5.1, pacnbinsieTcss B aproHOBYIO NMnasmy Yepes gepxarenb 06pasuos.
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OnpepensioTcs NokasaHusi s maccel/aapsga (m/z) uenesbix anemeHToB u Rh. MNMpouasoguTes pacuer
OTHOLLIEHUS MOKA3aHU ANA LieNeBbIX 3JIEMEHTOB K nokasaHusm ans Rh.

— Ecnu o6pasubl cogepxat HBF, unu HF, cucrema nogauv o6pasuos gomkHa 6biTb YCTOWUMBOIA K BO3-
[eincTBuio (hTOPUCTOBOAOPOAHOMN KUCIOThI.

10.5.4 Pa3apa6otka kanm6poBOYHOWU KPUBOMN

Pa3paboTka KpuBOiA 3aBUCUT OT UCNONb3yeMoro 060pyaoBaHusA.

a) ICP-OES (OnTuueckast SMMCCUOHHAA CNEKTPOMETPUS C UHAYKTUBHO CBA3AHHOMN M1a3mon)

— B pamkax ICP-OES uactb kanubGpoBOYHbIX PacTBOPOB, NPUroToBNEHHan cornacHo 10.5.1, BBoguTtcs
B aproHOBYIO MNJ1a3My B ONTUMMU3UPOBAHHBIX YCNOBUSIX NSl UBMEPEHUS MHTEHCUBHOCTU aTOMHbBIX CMEKTPasnbHbIX
JIUHWIA K2KOOro LIeNneBoro anemeHTa. CornacHo kanubpoBouHOMYy MeTogy (MeTogy MaTpUUHOrO COrnacoBaHUs)
KpuUBasi, NoKa3biBawLllas 3aBUCUMOCTb UHTEHCUMBHOCTU aTOMHbIX CReKTpanbHbIX JSIMHUA OT KOHUEeHTpauuu,
BbIBOQUTCSA Kak KanubpoBo4Has KpuBas. B pamkax metofa BHyTpPEHHero ctaHgapTa KpuBas, nNokasbiBalowas
3aBUCMMOCTDb KO3(hbULIMEHTA MHTEHCUBHOCTU OT KOHLIEHTPALMK LIENIEBOIO 3fIeMEHTA N0 OTHOLLEHUIO K SNEMEHTY
BHYTPEHHEro CTaHAapTa, BLIBOAUTCA KakK kKanubpoBouHas Kpusas.

— Ecnu pacreop copepxut cTopuctoBogopopaHyto kucnoty (HF), gomkHa ucnonbssosartbest HF-cTolikas
cuctema nopaymn obpasua u ropenka.

— PexomeHgyemasn gnuHa BOMH BLIGUPaAETCs HA OCHOBAHUU CNEKTPasIbHbIX SIMHUA ONA KKO0MO 3femMeHTa.
ﬂ.IWIHa BOJNTH OOMKHa BHGMpaTbCSl NO OTHOWEHUI0 K TUMUYHLIM 3HaYeHUAM ONUHbI BONH U3MEepeHua ana
ANEMEHTOB, NPUBEAEHHLIX B Tabnuue H.2. Mpu 3ToM HeobX0auMO NPOBECTU TLLATENBHOE U3yyeHue npegena
OOHapyXeHUsl, TOYHOCTU uamepeHus u T. . Ecnn umeer mecto uHTepdbepeHUUus CO CTOPOHBI CONPUCYT-
CTBYIOLUUX BelLecTB, He06Xx0AUMO BbIOpaTh UK ANUHY BOJHBI, KOTOpAas He co3aaeT nomex obnactu kanuob-
POBKM, UK PEryNIUPOBKY UHTEHCUBHOCTU UHTEP(EpEeHLMK C MCNONb30BAHUEM COOTBETCTBYIOLLErO METoAA.

b) ICP-MS (Macc-cnekTpomeTpus ¢ UHOYKTUBHO CBA3aHHOM Na3Moi)

— Metog ICP-MS paspatotan gns kBaHTUdMKauumu. Yacte pactBopa, nofiyueHHoro cornacHo 10.5.1,
pacnbINseTcs B aproHoOBYK MiasMy vepes gepxarens obpasua. Ecnu pactBop obpa3sua copepxut hropu-
cToBogopogHyo kucnoty (HF), mormkeH ucnonesoBatecsi HF-croiikuii gepxartenb obpasua. MokasaHus
onpepensilTCs OJIs Maccbi/aapsga (m/z) LeneBbix SNEMEHTOB M dNieMeHTa BHYTPEHHEro CraHgapra; npu
3TOM NPOU3BOAUTCH PacYeT OTHOLLUEHUS MOKasaHwuii Onsi LeNneBoro afieMeHTa K NoKa3aHuaM AN feMeHTa
BHYTpEHHero craHgapra. KoaccuumeHTbl Macchbl/3apsiga MOryT OnpefensiThC Ha OCHOBAHUM AaHHbIX
M3MepeHHOI7I MaccChbl, NpuBeeHHbIX B Taﬁnuu,e H.

c) AAS (ATomHas abcopBLMOHHasn CreKTPOMEeTpUs)

—B pamkax metoga AAS nopuuM KanubpoBOYHbLIX PACTBOPOB, NMPUroTOBJIEHHble cornacHo 10.5.1,
BBOAMUTCS B BO3AYLUHO/aLETUIIEHOBOE NNams B ONTUMU3UPOBAHHLIX YCIOBUSX A U3BMEPEHUS NOTTIOLEHUS
OJIMHBI BOJHbI KaXXOOro LenesBoro anemeHta. CornacHo kanubpoeouHOMy metopy (MeTogy MaTrpuy4HOro
COrniacoBaHus) KpuBasi, NokasbiBalllas 3aBUCUMOCTb MOrMOWEHUS ANUHLI BOJTH OT KOHLIEHTPaLWW, BbiBO-
OUTCH KakK Kanuﬁpoaquaq KpuBas.

— 3HaueHusn AJTMHbI BOJTH OOJDKHbI BblﬁupaTbCH MO OTHOWEHUIO K TUNUYHbLIM 3HaYeHUAM OJIUHbI BONMH
M3MEepPeHUsi 4N AJIeMeHTOB, yKasaHHbix B Tabnuue H.4. Ecnu cO CTOPOHLI CONpPUCYTCTBYIOLUMX BELLECTB
HabnopalTes NOMexM, AOHKHA UCTONb30BaTLCA NMGO AnUHA BOMH, KOTOpPas He CO3aaeT NoMex Ans obnactu
Kanubpoeku, M6o perynupoeka UHTEPGEPEHLIMOHHON UHTEHCUBHOCTU € NOMOLLILIO COOTBETCTBYIOLLIETO METOAA.

10.5.5 UamepeHue ob6pasua

Mocne paspabotkn kanMGPOBOYHON KPUBON NPOUIBOAUTCA U3MEPEHUE XONOCTON KanubpoBouHOM NpoGbl
n pacrteopa obpasua. Ecnu koHuUeHTpauus obpasua HaxoAuTCA Bbille KOHLEHTpauuu KanubpoBOYHOIM
KPUBOiA, pacTBOp AoMmkeH pasbaBnsaTbea A0 06nactm kanmbpoBOYHOW KPUBOKA C NpOBEfEeHUEM NOBTOPHbLIX
NU3MepEeHUiA.

TOUHOCTb M3MEPEeHUIn NPOBEPAETCA C NOMOLLLIO CTAHAAPTHONO BELECTBA, KanMbpoBOYHOIO pacTeopa u
T. A. Yepe3 perynspHble UHTepBanbl (Hanpumep, oauH pa3 aAnAa kaxawbix 10 obpasuos). Ecnn Heobxogumo,
KanuOpPOBOUYHYIO KPUBYIO HEOOXOQUMO PacCHUTaTb U BEIBECTU BHOBb.

MpsiMonuHeitHan kpuBas perpeccum ¢ koppensiuueit R2 He MeHee <0,998 NOIDKHA UCNIONL3OBATLCS ANS
HavanbHoi kanubposkn. Ecnu pesynstaT kanubpaHTa oTnu4aeTcs OT 0XnuaaeMoro 3HaueHusi 6onee Yem Ha
20 %, pnsa kanubpoBOYHbLIX M ApYrux 06pa3sLoB B NOCNef0BaTeNbHOCTU TPEOYIOTCS NOBTOPHLIE M3MEPEHUS.

10.5.6 Pacuetbl

Moka3saHuA cnexTpomeTpa Kaxkgoro obpasua, nonyyeHHble cornacHo 10.5.3, u kanubpoBoyHas Kpueas,
pa3spaboTtaHHas cornacHo 10.5.4, ucnonb3yloTca onsi onpepeneHus CnekTparibHOW WHTEHCUBHOCTU HETTO
KaXOOro Lenesoro afnemeHTa. BenuuuHa copepxaHusi KaXporo afemeHTa B obpasle paccuuTbiBaeTcs
C nomolLbio cneaytowen popmynbi:
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C — LAZ) X v’ (5)
m
rge ¢ — KOHUEHTpauusi CBUHUA Wnu kagmus B obpasue, MKr/T;
A4 — KOHLIEHTpauus CBUHLIA U1 Kagmus B pacteope obpasua, mr/n;
Az — KOHLUEHTpauusi CBMHLIA UM Kagmus B XorocToi npobe nabopaTtopHoOro peaktuea, Mr/n;
V - obwuii o6em pacteopa obpasua, Mn, 3aBucsLMiA OT cepum pasbaBrieHHbIX pacTBOPOB;
m - M3MepeHHoe Konu4yecTBo o6pasua, r.
MpumeyaHue — BBray BOSMOXHBLIX BapuaLMii aHaUTUMECKUX METOAOB COrMacHO HaCTOsLLeMy pasfaeny ¢ UCronb-
30BaHWEM WHAMBWAYyanbHbLIX pa3GaBneHuii McxogHoro pacteopa obpasua ypasHeHue (5) npepcrasnsieT co6oit
TONbLKO 06WuiA noaxogd. Mpu pacyeTe KOHEUHOrO pesynbTaTa AOKHbLI YYUTLIBATLCA BCe pa3baBneHus.

10.6 OueHka meToga

Kak cka3zaHo B nogpasgene 4.5, npegensl obHapyxeHusi npubopa 06bIMHO UMEKT AOCTATOMHO HU3KUEe
3HayeHus (MHOrga OYeHb HU3KME) U He NPEeACTaBNsIoT peasibHbie METPOoNorMyeckue npepenbl 0GHapyxeHus,
npuMeHsieMble K aHanuay pearnbHbiX 06pa3suoB. YTobbl NpeogoneTs HeQOCTaTKU AAHHOMO, B ONPeAeneHHoM
cTeneHu TeopeTuyeckoro nogxoga (cm. 10.1) TexHuuyeckuin komutet 111 WG3 IEC npoBen MHOrouUCNeHHbIe
MCW.

B xoge paHHbIX UCCepoBaHUiA BbigeneHHbIe 0bpaslibl M3BECTHOIO COCTaBa U AeicTBUTENbHbIE 06pasLbl
Obinu NoaBeprHyTbl aHaNM3Y B paMKax aHa/IMTUMECKUX NpoLiedyp, ONMCaHUe KOTOPbIX NPUBOAUTCA B HACTOALLEM
pasgene. PeaynbTaTtbl NOATBEPAWIN NPAKTUYECKYI0 AOCTMXXMMOCTL NPeaerioB obHapyxeHus u, uto Gonee
BaXHO, TOYHOCTb U [OCTOBEPHOCTb aHaSMTUMECKMX METOAOB, UCTONb3yeMbIX B TEKyLUEd aHarUTUYEeCKOM
pabore.

YT0 KacaeTcs METOA0B, PaCCMOTPEHHbIX B HACTOSILLEM pa3sferne, [OCTYMNHbLIMU OKasasiuch BCEro NULlb
HecKkonbko 06pasuoB. MM0O3TOMYy TOYHas CTaTUCTUYECKasl OLEeHKA TOYHOCTM, [AOCTOBEpPHOCTM U Npepena
o6HapyxeHus okazanacb HeBO3MOXHOW. Mpu aTom MCU BbisiBUNK, YTO TOYHOCTb U AOCTOBEPHOCTb, aHano-
rmyHo pasgenam 8 u 9, Haxopgunuch B npepenax 20 % ans ceBuHLUA U KagMus B KonuuecTse cBbiwie 10 mr/kr
HEe3aBMCUMO OT UCTONL30BAHHOrO MeToaa unu obopyaoBaHus.
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Mpunoxexnue A
(cnpaBouHoe)

Onpenenenue PBB u PBDE B nonumepax nocpeacrtsom metoga GC-MS

A.1 BctynuTtenbHbie 3aMevyaHun

B paHHOM NpunoxeHun paccMaTpuBaeTCA TakoW METOR, MCTbLITAHWIA Kak rasoBasi xpomarorpacpus —
mMacc-cnektpomeTtpus (GC-MS) ans onpegeneHus copepxaHusi oT MOHOGpOMUPOBaHHBIX 0 AekabpoMupo-
BaHHbIX 6ucbeHunos (PBB) n ot MOHOGPOMUPOBaAHHLIX A0 [AEKabpOMUPOBaHHLIX AUGEHUNOBLIX 3¢hMpPOB
(PBDE) B nonumepax 3nekTpoTeXHUYECKUX uapenuid, cogepxaime PBB u PBDE B KOTOpbIX COCTaBnsieT
ot 100 go 2000 mr/kr u 100000 mr/kr pns pekaBDE.

[aHHbIli MeToA, UCNbITaHWA OLIEHMBANCA AN TakMX Marepuarnos, kak PS-HI (yaaponpouHbiii nonuctupon),
PC+ABS (cmecb nonukapboHata u akpunoHuTpuna-byragueHcTupona). cnonb3oBaHue OaHHOrO MeToaa
Ana Apyrux TUNOB UNu auanasoHOB KOHLUEHTpauuW, BbIXOASALWUX 3a npefenbl yKa3aHHbIX Bbille 3Haqeum7|,
He NMoABEepranochb OLUEHKe.

[ns onpepeneHus cogepxaHus PBB n PBDE npumMeHsieTCsi METOA JKCTPaKLUM NONTMMEPOB B annapare
Cokcneta ¢ cenapauueit NOCPeACTBOM ra3oBoii xpoMarorpacum-macc-cnekrpomerpumn (GC-MS) gnsa kaue-
CTBEHHOM U KONMUYECTBEHHOMN OLIEHKW, UCNOMNb3ys MOHUTOPUHI OQUHOYHbBIX (M «BbIGPAHHbLIX») MOHOB.

A.2 Npubophl, 06opygoBaHue u matepuansi

A.2.1 Npubopsbi

[na aHanu3a oMmKHBI UCNONbL30BaTLCA creaylowue npubopsbl, 060pyaAOBaHUE U MaTEpUANbI.

a) AHanuTU4eckne BeCbl C TOYHOCTbIO uamepeHuii oo 0,0001 r.

b) MukHomerTp 1, 5, 10, 100 mn.

¢) OKCTpaKUnoHHLI annapat Cokcnera:

— 3KCTPaKUMOHHbIe annapatkl Cokcnera 30 mit;

— KpyrnopoHHas konba 100 mn;

— nputepTas npobka NS 29/32;

— koHgeHcaTop Oupota NS 29/32;

— KUNSILLMe KaMHU (Hanpumep, CTeKNSHHBIA Xxemuyr unum konbua Pawwura).

d) OkcTpakumoHHas rvnbaa (uenntonoaa, 30 mn, ID 22 mm, BbicoTa 80 Mm).

€) CTeksI0BONOKHO (AN 3KCTPaAKLUMOHHOW MMIb3bl).

f) OeakTMBUpOBaHHbIN BKIIaAbIW MHXekTopa (ans GC-MS).

g) Tennosbie pyGaLuku.

h) BopoHka.

i) AniomnHueBas cbonbra.

j) Mpobkosble/kopkoBble KonbLa.

k) MUKponuTpOBbIe LWNPULILI MM aBTOMATUYECKUE MUMETKU.

1) NacTrepoBckas nuneTka.

m) Buanbi 1,5 mn ¢ 100 MK CTEKNSHHOM BCTaBKOi U pe3bGoBLIM KOMaYKkoM ¢ nonuteTpadTopaTune-
HoBoW (PTFE) npoknagkoi unu, B 3aBUCUMOCTU OT aHANUTUYECKON CUCTEMbI, aHANOMYHbIA NPUEMHUK Ons
obpasLos.

n) MuHuweinkep (M3BECTHbIN TakKe Kak BUXPEBO CMeCUTENb UK BUXpeBas MeLuanka).

A.2.2 O6opynoBsaHue

Ons aHanuaa MCNonbL3YeTCs ras3oBblil XxpoMarorpacp ¢ KanumsipHOW KONTOHKOM, NOACOeAUHEHHBIA K Macc-
CMEeKTPOMEeTPUYECKOMY [eTekTopy (MoHusauus anekTpoHos, El). Macc-cnektpomeTpuyeckuii geTekTop,
BEpPXHUIA uanasoH Macchl KOTOPOro cocTaensieT He MeHee 1000 m/z, pormxeH ObiTb B COCTOSHUU NPOBOOUTL
BbIGOPOYHBIA UOHHBIA MOHUTOPUHI. BbICOKMIA guana3aoH macc Tpebyetcs ans obecnevyeHuss OQHO3HAYHOM
ngeHTucpukaumm gekaBDE u HoHaBDE. [ns oGecnevyeHusi NOBTOPSEMOCTU PEKOMEHOYeTCs UCMOoJb30BaTh
aBTOMAaTUYECKUiA NPO6OOTOOPHMUK.

KonoHka ¢ pnvHoi npubnuautensHo 15 M obnagaeT gocratovHoin aEKTMBHOCTBIO pa3geneHus ons
coeguHeHuii PBB n PBDE.
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A.3 PeakTtuBbl

Mepen nNpuMeHeHMEM BCE XUMUYECKME BELLECTBA AOJIKHbI MPOATU UCTILITAHUE HA CTENEeHb YUCTOThI U
Ha BeJIMYUHY XONOCTON NPOobbl.

a) Tonyon (knacc GC vnu Bbiwe).

b) Menwuii (cTeneHb YnMCTOTHI Bhiwe 99,999 % (no o6bemy).

¢) TexHuueckuin pacteop BDE-209 ¢ BDE-209 ~ 96,9 % u BDE-206 ~ 1,5 %.

d) KanubpaHTtsl PBB u PBDE (cM. nogpa3sgen A.10).

e) CtaHpapTHbIe pacTBOPbI-MMUTATOPbI U BHYTPEHHUE CTaHAAPThI:

— CraHpapTHbIii pacTBOP-UMUTATOP UCTONL3YETCS OJ1 MOHUTOPUHIA BOCCTAHOBIEHUSI aHanMTa COMacHo
A.5.1, A5.3, A6.1, A.6.2 v nogpasgeny A.8, Hanpumep DBOFB (4, 4'-gubpomokragropo-6ucenunn) (n) unm
3C-meueHblit no yrnepogy ctaHgapTHbIA pacTteop neHTaBDE unu okraBDE.

— BHYTPEHHWUIA CTaHOapT, UCMONb3yemblid NS KOPPEKTUPOBKU MOrpewHocTeil BBoaa cornacHo A.5.1,
A.5.4, A.6.2 v nogpasgeny A.8, Hanpumep CB209 (2,2', 3,3, 4.4, 5.5, 6.6’ — gpekaxnopobuceHun).

MpumeyaHue 1 — CraHgapTHble pacTBOPbI MOryT MPUHUMATLCA NPU UCNONbL3OBAHUW KBaAPYNOMbHOrO Macc-

cnekTpoMeTpa. [iA Macc-cneKTpoMeTpa BLICOKOTO pa3spelleHWs AOMKHLI MCNOMb3oBaThLCA Apyrve noaxogsiyve

CTaHAapTHbIe BeLUecTBa, Macca M BpPeMS ISIIOMPOBAHUSA KOTOPbIX AOMKHbLI GbiTb NOXOXKMMU HA aHaNOrU4HbLIE

3Ha4yeHVs aHanuta. [na nonubpomMupoBaHHbIX audeHunacgpupos (PBDE) ¢ BbiCOKO Maccoil pekomeHayloTcs

3C-MeueHbIit no yrnepogy HoHaBDE u 13C-meueHnlii no yrnepoay aekaBDE.

MpumevaHue 2 — MpeanaraemMbie CTaHOApPTHbIE PacTBOPLI NPUMEHUMbI ANA U3MEPEeHUS KOHLUEHTPaUWid OT MOHO-

po oktaBDE. Beuay Huskoll Macchl M «BbICOKOW» JIETYYeCTU AaHHble CTaHAApPTHble PacTBOPbl MOMYT OKa3aThCs

HerlpUMeHUMbIMU AN M3MepeHus KoHUeHTpauwin aekaBDE n HoHaBDE. 13C-meueHbiii no yrnepoay aexkaBDE unu

oavH u3 uucna 13C-MeueHbix no yrnepogy HoHaBDE mornu 6bi 6biTb HAMHOMO NYMLIMMWA KaNMGPOBOMHBIMU CTaH-

AapTHbIMM pacTBOpaMu ANs AaHHbIX creuuduyeckux aHanuToB. Hekotopbie naGopatopum, paGoTatowme No NpuH-

uuny «6onbluve o6bembl/HA3KasA LieHa», MOTyT BOCTIPMHSATL AaHHbIe MevyeHble MaTepuanbl, Kak CIMLLKOM goporve

ans ceoero OusHec-nnaHa. B kavecTBe noTeHUManbHbIX HEAOPOrMX MaTepuanoB MOXHO MCNONbL30BaTb fgekaBB

(BB 209). BB 209 umeeT Bbicokyto maccy (943,1 r/monb otHocuTensHo 959,1 r/monb ana aekaBDE wnu 846,2 rimonb

ans HoHaBDE), antoupyeT HenocpeaCcTBEHHO nepea TpeMa MaTepuanamMu HoHaBDE Ha TMnuuHOI KonoHke DB-5.

MpucyTcTBre 3HauUTenbHbIX kormyecTs gekaBB B camoMm o6pasuie MOXHO nerko onpeaenuTb NocpescTBOM MOHM-

TOpWHra NUKOBOI 061acT AaHHOro CTaHAAPTHOrO PpacTBOPa U ee CPABHEHUA C TeM, YTO OXUAanocs oT AobaBneH-

Horo konuyectsa gekaBB. Ucnonb3osaHne NpeasioKeHHbIX MeveHbIX CTaHAapTHLIX PacTBOPOB WM AekaBB aokHO

orpaHuuMBaTbCcA TeMU aHanvMaamu, B KOTOPbIX MHTepecyeMbIMM aHanutamu siensiotca aekaBDE wwvnu HoHaBDE.

CyllecTBYST BEPOATHOCTb, YTO C MOMOLLbIO AONONHUTENLHBLIX AKCIEPUMEHTOB MOXHO MAEHTU(MULMPOBaTL anbTep-

HaTMBHbI® CTaHOapTHbI® PacTBOPLI, MMEIOLMEe BbLICOKYI0 Maccy WM HU3KYIO JIETYyYecTb, KOTopble Heobxoaumbl ans

kBaHTUcbukauum HoHaBDE n gekaBDE.

A.4 OGmMe MHCTPYKUUM NO NPOBEACHUIO aHanu3a

Heobxopgumo cobniogats cnegyrowme obLmue UHCTPYKLMK:

a) Ona Toro 4ToBbl COKpaTUTL MyCThie 3HaYeHUs, HeobxoauMo obecneunTb YUCTOTY BCEM CTEKNSHHOM
naGopatopHoii nocyabl U NpMBOPOB (UCKIOYasi MepHble Konbbl) U AeaKTMBUMPOBaTb CTEKNOBONOKHO (A.2.1,
nepeuuncrieHue e) npu temnepartype 450 °C Ha npoTsixeHun He meHee 30 MuH. Ans Toro 4ToObl NpepoTBpa-
TUTL pacnap, (oTwenneHue 6poma) B PBDE nog Bo3geiicTBuem Y®-cBeTa BO BPeMS KCTPAKLMM U aHanu3a,
JOMKHa UCMONb30BaTLCA CTEKNsIHHAs nocyda v npubopbl U3 KOPUYHEBOrO CTEKNa, ecnu BO3MOXHO. Ecnu
nocyaa M3 KOPUYHEBOTO CTeKna OTCYTCTBYET, OJ1S 3aliuTbl OT BO3AENCTBUS CBETA MOXHO UCMOMbL30BaTb
anioMUHUEBYIO thonbry.

b) Ecnu konuyecTBo Br, onpegeneHHoe ¢ NOMOLbID PEHTTEHOBCKOW (hyopecueHUMn, 3HauUTeNbHO
npesbiwaet auanasoH 0,1 %, aHanu3 Heo6xo4uMMO NPOU3BECTU C UCMONB30BAHUEM OTKOPPEKTUPOBAHHOMO
pasmepa obpaslia unu NocpeacTBOM NMOBTOPHOIO aHajiM3a C UCMONb30BaHWEM 3KCTpakTa, pasbaBneHHoro
Hagnexalwmm obpa3som nepepn fobaBrieHMEM BHYTPEHHEro cTaHhapTa.

A.5 NogroroBka obpasuya

Mepepn akcTpakuuen obpasubl HEO6X0AUMO UBMENBYUTL Tak, YTOOLI UX YaCTULbI MPOXOAUITU YEepe3 CUTO
500 mkm. PekomeHpyeTcs MCNoNb30BaTh KPUOTEHHOE uamernbsyeHue ¢ LN-oxnaxgeHuem.

A.5.1 UcxoaHble pacTBOPbLI

Heobxogumo npurotoBUTL CREQYHLIME UCXOOHbIE PacTBOpPbI:
a) CtaHgapTHbIn pacTBOp-MMUTaTOP (AN MOHUTOPUHra BOCCTaHOBIEHWUS aHanuTa): 50 mkm/mMn B Tonyone
(A.3, nepeuncneHue a) (Hanpumep, DBOFB).
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b) BHyTpeHHuiA cTaHpapT (ons KOPPEKTUPOBKM MOMPELLUHOCTU BNpbICKUBaHUSA): 10 mkr/mn B TOnyone
(A.3, nepeuucnerHue a) (Hanpumep, CB209).

c) Pacteop nonubpomupoBaHHoro 6udenuna (PBB): 50 MKkr/mn B opraHu4eckoM pacTeopuTene.

d) Pacteop nonu6pomuposaHHoro guceHunosoro acupa (PBDE): 50 Mkr/mn B OpraHU4eCKOM pacTBo-
puterne.

€) MaTpuuHbIii KOHTPOJILHBLIA PacTBOP: copepxalyui B o6Wwem 4 poacTBEHHbIX KanMGpOBOYHBIX CTaH-
OapTHbIX pacTBOpOB B Tonyore (A.3, nepeuncneHue a) unm gpyroi nogxogsiumin pacreopuresns (cm. A.5.3),
KaK yka3aHo B Tabnuue A.1.

Ta6nuua A.1 — MaTpuy4HbIA KOHTPONbHbINA PacTBOP

BpomupoBaHue KonunuectBo poacTeeHHbLIX PBDE Konuuectso poacteeHHbIx PBB
OT MOHO- O NeHTa 1 1
OT rekca- o geka 1 1

Ho6aeneHue 1 Mn MaTpUYHOrO KOHTPOJILHOTO PacTBOpa, B COCTaBe KOTOPONO HAaXOQWUTCA Kaxpablid M3
YeTbipex POACTBEHHBIX JJIEMEHTOB/KOHIEHEPOB C KOHLieHTpaumeit 10 MKr/mn, MOXET UCNONb3OBaTLCH AJIS
obecneveHuss Heobxogumoro konuuyecTsa BenmuuHoit 10 mkr (cm. A.8.1, nepeuucneHue b) B MaTtpuyHOM
KOHTPONbHOM 0GpasLie.

A.5.2 NpeaBapuTensHOe 3KCTParMpoOBaHUE IKCTPAKLIMOHHbLIX annaparos Cokcnera

YUrobbI NPOU3BECTU OUUCTKY SKCTPAKLMOHHLIX annapatoB Cokcneta (A.2.1, nepeuncneHue c), ase one-
pauuMu npegBapuTENIbHONO 3KCTPArupoBaHUS NPOBOAATCA C UCTMONb3oBaHWEM 70 MI COOTBETCTBYIOLLEIO
pacteoputens (cM. A.5.3). MpOMbIBOUHBIN pacTBOPUTESNb OTNPABAAETCA HA YTUIU3ALMIO.

A.5.3 AkcTparnposanume obpasua

SKCTparMpoBaHve o6pasLOB NPOM3BOAUTCA cneaylowmum obpasom:

a) Momectuts (100 + 10) Mr oGpasLia B 3KCTPaKLMOHHYI0 Mnb3y (A.2.1, nepeuncnenue d). 3apeructpu-
poBaTth Maccy ¢ ToYHOCTLIO Ao 0,1 Mr. B kauecTBe 3KCTparpyloLlero pacTBopuTernst A0SDKEH UCMONb30BaTLCH
Tonyon (A.3).

b) ObpaseL nogaeTcsa B 3KCTPaAKUMOHHYHO b3y (A.2.1, nepeuncnenue d) yepes BOpoHky (A.2.1, nepe-
yncnenue h). fina Toro 4Tobbl COXpaHUTE KONTMUYECTBEHHYIO TOYHOCTL 06pasLa, BOPOHKa NPOMLIBAETCS pacT-
BopuTenem B o6beme npubnuautensHo 10 mn.

¢) fJo6aensetca 200 mkn ctaHgapTHoro pacteopa-umutatopa (A.5.1, nepeuucneHue a) (50 mkr/mn)
(cornacHo A.5.1).

d) Ona Toro 4toGbl 06pa3sey He BchnbiBar, runb3a (A.2.1, nepeuncneHue d) 3akpbiBAeTCA CTEKIIOBO-
nokHom (A.2.1, nepeuuncnexue e). NpumepHo 60 mn pacteoputens nomewaetcs B 100 Mn KPYrnogoHHy0
Konby (A.2.1, nepeuncneHue c). O6opygoBaHue 3akpbiBaeTcs anioMuHueBol cponbroit (A.2.1, nepeuuc-
NeHue i) ons UCKINIoYeHUs BO3NEUCTBUS CBETa, a obpaseLl SKCTparmpyeTcs B TEUeHMe Mo KpaiHen mepe 2 u;
ANUTENIbHOCTL KaXKaoro Lukra coctaensieT npubnuautensHo ot 2 o 3 muH. CokpalleHue BpemMeHu aKecTpa-
rMMPOBaHUSI MOXET NPUBECTMU K CHIDKEHUIO M3BMNEYEHUs] aHanuToB, B YacTHOCTU Ans PBDE ¢ BbicoKon Mone-
KYSNSiPHOM MacCoM.

e) OkctpakT nomewaetcs B 100 mn mepHyto konby, a kpyrnofoHHas konba (A.2.1, nepeuncneHue c)
NPOMbIBAETCS C UCTIONb3OBAHUEM NPUMEPHO § M1 pacTBOPUTENS.

MpumeyaHve — Ecnv pacTBop MyTHeeT nop BO3[AEWCTBMEM MaTpuLibl, 3TO MOXHO YCTpaHWUTb AobasneHveM 1 mn

MeTaHona. PasHuua MeXay nNOTHOCTLIO MeTaHoNa U Tonyona (A.3, nepevucneHve a) MOXeT B JaHHOM cnyyae

He y4YUTbiBaTbCA NpyU NpoBeaeHu pac4yeToB.

f) MepHas kon6a sanonHserca 100 mn pacTBoputens.
Ons pactBopumoro ofpasua MOXeT NPUMEHSITbCS anbTepHaTUBHasA Npouegdypa 3KCTparMpoBaHus,
onucaHue KOTOpoi NpUBOAUTCA B noapasgene A.11.

A.5.4 [lo6aBnenue BC (IS)

MpurotoBuTe 1 M anUKBOTHON NPo6bl Kaxxaoro obpasua u CTaHgapTHOTO PacTBOpa, BbIGPaHHbLIX ANs
aHanuaa, U NOMecTuTL ee B 1 Mn Nnpobupky aBTomaTtuueckoro npo6ooT6opHuka. flobasutk 20 Mkn pacTeopa
BHYTPeHHero craHgapta (A.5.1, nepeuncneHue b) B npobupky 1 3aKkpbiTh €€ KpbILLKOiA. MNepeBepHyTb Npobupky
[Ba pa3a gns nepemMelumBaHus pactBopa. BnpbicHyTs 1 Mkn pactBopa o6pasua B ra3osblii xpomaTorpacd —
macc-cnekTp (GC-MS) u npouasecTu aHanu3 corfiacHo napameTpam, yKka3aHHbIM B nogpasgene A.7.
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A.6 Kanu6poska

OnA KONMYECTBEHHOTO aHanu3a HeoGXxoguMO MOCTPOUTL KanubpoBouHYyO KpuByK. Mo KpaiiHeit mepe
NATb KaNUGPOBOUHBLIX PAaCTBOPOB HEOOXOAMMO NOArOTOBUTL HA PABHOMEPHO pacnpeferieHHbIX No auana3soHy
KOHUeHTpauuu. KsaHTutukaums unum KonuYecTeBeHHoe onpegeneHve npousBoguTcs Ha OCHOBE U3MepeHusi
nukoBbIx obnacreii. OB6paboTka kaxgoi KanMbpoBOYHOW KPUBOI C MOMOLLLID NMHENHO perpeccun Tpeby-
etca gna nonyyeHus OCO, KoTopblit Gbin Bl MeHbLUe unu pasHbIM 15%-HoW NUMHEHO| PyHKLMK KanuBGpPoBKK.

MpvmevaHue — Ecnu npegencHoe 3HauveHve OCO npesbiwaet 15 %, To aAns obecrieyeHuss kadecTtea nogbop

KPUBOIN 2-ro nopsigka He rapaHTUpyeT Kakoro-rimbo CyLecTBEHHOro YNyulleHWsi. TONbKO CTaTUCTMYecKMe MChbl-

TaHus, Tak1e Kak KpuTepuii F, MOTyT BLINOMHUTL JaHHble TPeOOBaHWS NOCPEACTBOM CPaBHEHWS JIMHeIHOro 2-ro

nopsigka. 310 03HavaeT, YTo (HeCMOTPS Ha npeBbilleHue 3HavYeHss OCO) kanMbpoBka ocTaeTCs JIMHEAHOM.

A.6.1 UcxopgHble pacTeopbl PBB (1 mkr/Mmn ans kaxpaoro koHreHepa), PBDE (1 mkr/mn ana kaxgoro
KOHreHepa) U cTaHAapTHOro pacTeopa-umuraropa (1 mxr/mn)

UexopHeiid pacteop 100 mkn kaxpgoro PBB (A.5.1, nepeuncneHue c) u kaxgoro PBDE (A.5.1, nepeuuc-
nenue d) (50 mkr/mn), a Takke 100 Mkn ucxopgHoro pacteopa-umutatopa (A.5.1, nepeuucneHue a)
(50 mkr/mn) nomellaetcs B S-munnumetposylo konby (A.2.1, nepeuucneHue b) cornacHo A.5.1, koTopas
3anoNIHAETCH pacTBOpUTESIEM [0 METKH.

A.6.2 Kannbposka

Cnepywwime KanubpoBoYHbie pacTBOPbI MOXHO MOJTy4MTb M3 MCXOQHOrO pactBopa PBB (1 mkr/mn gns
Kaxgoro KoHreHepa), PBDE (1 MKr/mn gns Kaxporo KOHreHepa) U CTaHgapTHOro pacTBopa-umurartopa
(0,2 mkr/mn) (cM. A.6.1). O6beMbl, ykasaHHbIe B Tabnuue A.2, ¢ NOMOLLbLIO NUNETKU NOMEeLLalTCs B 1 Mn
nukHomeTp (A.2.1, nepeuucneHue b), koTopas sanonHseTcs pacTBOpUTENeM OO METKU C Mocnegyromm
pobaeneHuem 20 Mkn pacTBopa BHyTpeHHero ctaHgapta 10 mkr/mn (A.5.1, nepeuncneHue b).

Mpvmevanue — Ons gekaBDE moxeT notpeboBarbcs Mognmkaums KanmbpoBoYHOro AnanasoHa, npeasioXXeHHOro

B Tabnuue A.2. Mpu paspabotke kanMbpoBovHOR kpvBoi Ans gekaBDE HwkHWIA gnanasoH JOIDKEH ycTaHaBnu-

BaTLCA B COOTBETCTBMM C YyBCTBUTENLHOCTbIO npubopa. Mpu 3ToM Anst BepxHero avanasoHa MOXET UCNOonb3o-

BaTbcs Gonee BbicOKasi KOHLIE@HTpaUUA Ans kKomneHcauum o6bluHO Beicokux (0T 10 % ao 12 % (no macce) ypoBHeit

AekaBDE, npucyTcTByoLmx B o6pasyiax.

Ta6nuua A.2 — Kanu6poBo4Hbkie pactBopbl PBB u PBDE

Homep 06bem PBB+PBDE+ umutatop, | O6em BHyTpeHHero crangapra, | ¢(PBB) ¢(PBDE), | c(umurarop),
MKs1 (cM. A.6.1) Mkn (cm. A.5.1) Hr/MN Ha KOHreHep Hr/mn
1 50 20 50 50
2 150 20 150 160
3 250 20 250 250
4 350 20 350 350
5 450 20 450 450

BHyTpeHHUiA cTaHOApT MCNONb3yeTcs Ansl KOPPEKTUPOBKU NOMPELLHOCTU BNpbiCkUBaHUA. Moatomy ans
OLIEHKM Nnokasarernsi unu koaduuueHTa oTKIMKa ucnonbayetca A/Ags.

Onsa Toro 4To6bl NOCTPOUTL NpsIMbIE KANMOPOBOYHBLIE NIMHUKM, OTKIUK A/A|s HAKNAALIBAETCA Ha KPUBYIO
OTHOCUTENLHO K03 huLmeHTa koHUeHTpauumn C/Cis.

JvHeiiHas perpeccus NPOBOAUTCS C NOMOLLLIO (hopmynbl (A.1):

A _axS ib, (A1)
As " Gy
rpe A — nukosasi obnacts PBB, PBDE unu umutatopa B kKanimbpoBo4HOM pacTeope;
Ais — nukoBasi obnacTb BHyTPEHHero CTaHgapTa;
¢ —KoHueHTpauusi PBB, PBDE wunu umutaTopa Ha KOHreHep, Hr/Mn;
Cis — KOHLIEHTpaLusi BHyTPEHHEro CTaHgapTa, Hr/Mn.
MNMpumMeuaHue 1 — O6LWenpyHATas NpaKkTUKa NpegycMaTpuBaeT HACTPOKY KOHLIEHTpaUuM BHYTPEHHEro craHgapra
Ha 1,00 Hr/Mn ans MeToOB BHYTPEHHEro CTaHAApTa, KOrAa KONUMUYEeCTBO U KOHLIGHTPaLWA BHYTPEHHero craHaapTa,
no6aBneHHOro k obpasuy v kanmbpaHTam 4O BrpLICKa, ABNAIOTCA OAUHAKOBLIMMU.
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a — HaKIMOH KanubpoBOYHOI KPUBOIA;

b — nepeceyeHue Ha y-ocu KanubpPOBOYHOIN KPUBOM.

MpumeuaHve 2 — MonvHOMUWansHas perpeccysi (HanpuMep, BTOPOro nopsika) MOXET WUCNoNb3oBaTbCA B TOM
cny4ae, korga TpeboBaHMs K KPUBO OTHOCUTESILHOMO OTKIIOHEHUS CTaHOAPTHOTO pacTBopa He MOryT 6biTh BbINon-
HeHbl C UCMONb30BaHWEM JIMHelHO perpeccyi. Mpy MCNoONL30BaHWKM NONMHOMUANLHON perpeccun Bce TpeGosaHWs
K KOHTPOJIO Ka4eCcTBa OCTal0TCA B CUNe.

A.6.3 Pacyet koHueHTpauwm PBB n PBDE
Mpoun3BecTn KONUYECTBEHHOE OrpeaeneHue Unmn KksaHTudukauuio 06pasLoB ¢ MCMOML30BaHUEM Kanub-

POBOYHOW KpWUBOWA. Takas KBaHTUCDUKALMS MPOM3BOAMUTCS, Kak NpaBuio, rnporpaMMHbIM obecneveHuem
npubopos. OBLIMHO YpoBeHb KanubpoBKU BHYTPEHHErO CTaHZapTa Afs BCeX NATU KaTMBpOBOYHLIX YPOBHEA
HacTpauBaeTcs Ha 1 B pamkax MeToga npubopa, HO 3TO MOXHO CAenaTb Talkke U B PYYHOM pexume
€ NOMOLLBIO YPABHEHUS NMOACTAHOBKU U3 KannbpoBKu.

Ons nuHeiHon annpokcumauumn chopmyna NpUHUMaeT crneayowmin BUg;
y=ax+b, (A.2)

rge y — nokasartenb unu koddduuuneHT oTkuka (A/AIS) ons koHreHepa B o6pasue;
@ — HaKIMOH JIMHUK, KOTOpas y4lle BCEro NoaxXoauT Ans kKanubpoBkM cornacHo ypasHenuto (A.1);
x — peaynbTat npubopos (C/CIS, roe CIS 06bluHO paBHsieTcs 1) B HI/MN (KOHLEHTpauUa KOHreHepa
B 3KCTpakKTe);
b — nepeceyeHue y WM KOHLEHTpauumsl, Korga nokasarernbs OTKIMKa paBHsietcsi O cornacHo copmyre
(A1).
Ona kBagpaTnyHO annpokcumauun opmyrna NnpuHUMaeT creaylowmi BUa;
y=ax’+bx+c, (A.3)

rge y — nokasartenb unu koddduumeHT oTkiuka (A/AIS) gns koHreHepa B o6pasue;

au b —nocTosiHHbIE, COOTBETCTBYIOLUME KPUBOIA, KOTOPAs JTyulle BCEro NOAXOAUT ANs KanubpoBky;
X — pesynbTat npubopoB B Hr/Mn (KOHLIEHTpaLUsi KOHreHepa B 9KCTpakTe);
C — nepeceyeHne y Ui KOHLEHTpaLusl, Koraa nokasaresb OTkika paBHsietcs 0.

dopmyna (A.1), KOTOpas UMeeT BMA JIMHEIAHOTO ypaBHEHUS, MOXHO 3anucartb B criegyiowem suge (A.4):

c= (A% —bj(%], (A4)

roe A —nukoBas obnacts PBB, PBDE unu umuraropa;

AIS — nukoBas o6nacTtb BHyTPEHHEro CTaHgapTra;

¢ — (npomexyTouHas) kKoHUeHTpauus PBB, PBDE unu ummMrtaTopa Ha KOHreHep, Hr/mm;

CIS — KOHUeHTpauus BHYTPEHHEro crtaHgapra, Hr/mn.
MpumMeyaHve 1 — O6LUenpuHATaA NpaKTUKa NpPefycMaTPUBAeT HACTPOKY KOHLUEHTpaLMKU BHYTPEHHero craHgapra
Ha 1,00 Hr/Mn Ans MeToaoB BHYTPeHHero ctaHgapTa, korga Konuiecrso U KOHUEeHTpaLua BHYTPeHHero craHaapTa,
no6aBneHHoro k obpasLy 1 kanMbpaHTaM 4o Bnpbicka, ABNAIOTCH OAMHAKOBLIMU.
@ — HaKIOH KanMbpoBOYHOI KPMBOMA;
b — nepeceyeHne Ha y-ocu KanMbBpoBOYHOI KPUBON.
MpymevaHue 2 — MNonrHoMUanLHas perpeccus (HanpyMep, BTOPOro Nopsaka) MOXeT UCTONb30BaTLCA B TOM ClyJae,
korga TpeboBaHUA K KPUBO OTHOCUTENILHOrO OTKIOHEHWS CTAaHAAPTHOrO PacTBopa He MOTYT GbiThb BbINOSHEHLI

C UCMONb30BaHWeM rnuvHelrHoW perpeccun. lMpu Mcnonb3oBaHUM NONMMHOMWANbLHOW perpeccun Bce TpeboBaHus
K KOHTPOJTIO Ka4yecTBa no-npexHeMy oCTaloTcs B CUMe.

Ecnu KOHLEHTpauMsi Kakaoro KoHreHepa B o6pasle BbIXOOMT 3a Npegernbl AvanasoHa ero CooTBeT-

CTBYIOLUMX KanuGpaHTOB, HeOGXOOMMO MPUrOTOBUTL CEpUitHOe pa3sBepeHue obpasua, KOTopoe MO3BONMT BEp-
HyTb KOHLEHTPaLMIO KOHFreHepa B CPeAHIo TOUKy kanubpoBku. NpoaHanuauposath pa3baBneHue u UCnosb-
30BaTb KO3(phMUUEHT pasbaBneHuss ans KBaHTU(UKALUM KOHLUEHTPaUWUM TeX KOHFreHepoB, KOTOpble BbIXO-
AWK 32 paMKu auanasoHa KaimbpoBKU B XOfe UCXOQHOro aHanuaa. YTtobbl nponaeectu pacyeTt kKoaduum-
eHTa pasbaBneHus (D), KoHeuHblil 06beM pasbaBneHus Heo6x0aMMO pasgenuTb Ha ob6bem anuKeoTa:
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rge D — koachcbuuueHT pasbaBneHus;
V; — KOHeYHbI 06beM B MiT;
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YpaBHeHue (A.4) He BLIBOOUT 3HAYEHWE KOHEYHOW KOHLIEHTPauuu, Tak Kak Ans 9TOro JOJDKEH Y4YMThI-
BaTbCA O6LEM OpraHU4eckoro pacrsopurens, macca obpasua, o6vem akcTpakra u noboi koadpduumeHT
pa3sepeHun. Heobxogumo Taioke koaddbuumeHT nepesoaa F eauHUL M3MEPEHUS U3 HAHOrPaMM B MUKPO-
rpamMm. KoHeuHylo koHueHTpauuio PBB, PBDE unu umutatopa Ha koHreHep B o6pa3ue MOXHO paccuMtarb

¢ nomoLubio hopmynsi (A.6)
A cs V
cﬁnal=(As_belastva (A6)

rOe Cinal — KOHUEHTpauus PBB, PBDE unu umutaTopa Ha KOHreHep B obpasue, MKr/r;

V — KoHeuHbIli 06em skcTparuposanus (100 mn);

m —macca obpasua, r;

F — koachhMUMEHT Nnepesoga HaHorpaMMm B Mukporpamm (1 x 107).
MpumeuyaHue 3 — Ha 0OCHOBaHUM ONLITHLIX AAHHbLIX MeXabopaToOpHOro CpaBHEHUA pacyeT KoHUueHTpauvwn PBDE B
ob6pasLie AOMKeH NPoU3BOAUTLCA C YYETOM NOTEHLIMANLHOIo NMYCTOro 3HaYeHUs (cornacHo 7.6.1, nepevucneHuve a).
MpumeuaHue 4 — PacveT, NpvBefeHHbIW Bbllle, NpefHasHa4yeH TONbKO ANA KanuGpoBKW METOAOM NUHEeNHOM
perpeccun. Ecnu ucnonbsyerca kanubpoBka MeTOAOM MNONMHOMUWANBLHOW perpeccum, OOMKeH NPOU3BOAUTLCA
oTAenbHbIN pacyeT.

PesynbTar — 310 CyMMa KOHLIEHTpaLum kaxgoro Bewectsa PBB (o6wee aHaveHne PBB) u cymma koHUEH-
Tpaumm kaxgoro sewectsa PBDE (o6wee 3Hauenne PBDE).

O6uwee 3HaueHue PBDE (nonuGpomupoBaHHble guceHunacupbl) unu obuwee sHaveHue PBB (nonu6-
pOMupoBaHHble 6uhbeHUrbl) MOXXHO paccunTaTb NOCPEACTBOM CYMMUPOBAHUS U3MEPEHHbIX KOHLEeHTpauuii
BCEX CUrHasnoB, KOTOpble OTBevaloT TpebosaHusm upeHTtucdbukauum kak PBDE uwnu PBB. PBB u PBDE,
BK/TIOYEHHble B ODllee 3HauyeHue, OOJHKHbI COAepXaTb BCE CUrHasbl, KOTOpble OTBeYaloT TpebGoBaHUAM
ugeHTuukaummn (COOTBETCTBYIOWAA MAacca, BPEMS YAEPKaHWS, NPaBUNbHOE COOTHOLIEHUE MOHOB) ANA
PBB unu PBDE. PBDE u PBB, BknioueHHbIe B 06Lee 3HaYeHne, He AOMKHbI ONPaHUYUBATLCA TOJNBKO TEMU
BeLLIeCTBaMU, KOTOPbIE UCMOMNb3YIOTCA B KANUGPOBOUHBLIX pacTBOpax, Tak kak 60nbluas YacTb Nosb3oBaTenei
3auHTepecoBaHa B KOHLIeHTpauum o6mx sHaveHuit PBB u PBDE, a He B cneuuduyeckux usomepax.

KanubpoBouHble pacTBOpbl MOIYT UCMOJIL30BATLCA AJIA YCTAHOBNEHUS cpeaHero kodpcuumeHTa oTKMKa
ansa kaxgow creneHu 6pomupoBanus B npegenax PBDE u PBB. CpegHue koahdULMEHTbI OTKITMKA MOTyT
MCMOSb30BaTLCA 3aTeM B pacyeTe UIMepseMO KOHLIeHTpauuu oBHapyXeHHbIX KOHreHepoB B obpasue,
KOTOpbIe He BKJIOYEHbl B KaMbpoBKy (Hanpumep, NpubnuauTensHO ugeHTU(ULMPOBaHHbIE COEAUHEHUN
unu «TICS», cM. Takke KoHel nogpasaena A.7). ABTOMaTUYecKoe UHTErpPUPOBaHUE CUTHAMOB, OTBEYAIOLWMNX
ycnoBusim kputepus gns PBB unu PBDE, siensieTcs o6leint hyHkumeir nporpammHoro obecneyeHus B cne-
noBom aHanuse GC-MS, B peaynbtate 4ero QOKyMeHTUpoBaHue Bcex 3HauveHuii PBB u PBDE B obweit
CyMMe He npefcrasnsieT coboii COOTBETCTBYIOLLYIO HArpy3Ky.

Ons Toro 4To6bl NPOU3BECTM KOJIMYECTBEHHOE OMpeferieHne nonMbpoMmpoBaHHbIX BUceHUNacupoB
(PBDE), nsonupoBaHHbIX OT 9KCTparupoBaHus obpasua B A.5.3, Heobxogumo [o6aBUTL BHYTPEHHEro CTaH-
papta (CB 209) (A.5.1, nepeuncneHune b) k anukeoTHOI npoGe aKCTpakTa, NMPOU3BECTU BrPLICK pacTBopa
B GC-MS, nameputh nnowaas NMKOB aHanuTa u nnowags nuka CB 209 u npon3BecTy pacueT KOHLeHTpauum
aHanura cornacHo ¢opmyne B A.6.3. laHHbIe 0 cTaHgapTHOM pacTeope-umutaTtope (DBOFB) (A.5.1, nepe-
YMCIIEHME @) HEe UCMONb3YIOTCH B OPMYJIe U He MCMONbayITCH KakumM-nubo apyrum obpasom ans pacyera
KOHLEHTpauuu aHanura.

CyMMUPOBAaTLCS AOIDKHBI TONMBbKO 3HAYEHUS, NOAAAIOLLMECS KONIMYECTBEHHOMY OnpeaeneHuio. Het Heob-
XOOUMOCTU BKIIOYaTh Npefenbl 0GHaPYKEHUs Ons KOHLIEHTPauMmu HeoGHapYKEHHbIX aHaNUTOB UMM aHaruTOoB,
He NoAfaloLMXCH KONMUYECTBEHHOMY ONpeaeneHuio, Tak Kak AaHHble 3HavyeHust BygyT oueHb HU3KUMU, YToObI
npeacTaBnATb Kakoit-nubo cmbicn. Ecniv PBDE unu PBB He GyayT o6HapyxeHbl B 06pasue, obuiasa cymma
PBDE (unn PBB) 6ynet ykasbiBaThCsl Kak (PyHKLMS KOHFEHEPOB C HauBbLICLLMMU NpegenaMmu obHapyXeHUs
MeTtofa cornacHo A.8.2. Hanpumep, ecrnu npegen obHapyxeHus metoga obin 20 mr/kr gna gekaBB u 10 mr/kr
Ons Bcex octanbHbix PBB, HO HUKakux nonubpomumposaHHbix 6udeHunos (PBB) B obpasue He Gbinio o6Ha-
pyxeHo, obLiee aHaueHne PBB 0omkHO ykasbiBaTbCs B OTUeTe Kak <20 Mr/kr.

HeobxoguMmo nogyepkHyTh, YTO U3MEpPEeHHan KOHLeHTpauusi aekaBDE JorkHa ykasbiBaThCs B OTYETe
oTAensHo oT obLeit cymMmmbl nonmGpoMupoBaHHbIX audeHunacdupos (PBDE), Tak Kak OHU He SBRSAITCA
pernameHTUPOBaHHLIMA BELLECTBAMU M OnpepesieHMe WMX KOHLEHTPauuu MpOU3BOOUTCH WCKITHOUUTENIbHO
B MHCHOPMALIMOHHBIX LIESISIX.
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A.7 GC-MS (razoBasi xpomaTtorpacgus - Macc-CneKTpoMeTpus)

PasHble ycrnoBusi MoryT notpeboBartbcs Ans ontummMaaumm cneuuanbHoin cuctembl GC-MS ¢ uenbio go-
cTkeHus 3chhEeKTMBHOMO pasfeneHus BCeX KanmbpOBOYHbIX KOHreHepoB u obecneueHus yaoBneTBOPEeHUs
ycnoBuit koHTpons kauectBa (QC) u npepena obHapyxeHusi metoaa (MDL). Crnepyiowume napameTpbl cuuTa-
I0TCS NOAXOASILLMMU U NPUBOAATCH HWXKE B KAUeCTBE NpumMepa:

a) Masoxpomatorpachuyeckan KOMOHKa: HenonsipHasi ((peHUNapuneHoBbI MONUMeEp, 3KBUBANEHTHbIN
5 % deHunmeTunnonucunokcaHy), anuHa 15 m; BHytpeHHui auametp 0,25 Mm; TonwmHa nneHku 0,1 MKMm.
BbicokoTemnepartypHan konoHka (Makcumym = 400 °C) gosmkHa UCNOnNb3oBaTLCH ANA YKa3saHHbIX rasoxpo-
MaTtorpagpuyeckmx ycroBeui B metoae.

b) Mporpammupyemoe TemnepatypHoe BbinapuBaHue (PTV): MOXeT MCNonb30BaThCA  LieneBow/
GecLueneBoil MHXEKTOp WU CPaBHUMAs MHXEKTOpHasi CUCTEMAa C OXNTXXAEHUM Ha KonoHke. Cnepyiowme
napameTpbl SBNSIOTCA PeKOMEeHAYeMbIMU/ONUNOHHLIMUA 3HAYEHUAMU:

— Mporpamma PTV: ot 50 °C go 90 °C (0 muH) npu Temnepatype ot 300 °C/mun go 350 °C (15 muH);
npuHUMN: Bpemsi Gecluenesoi Npoayeku 1 MUH; NpoayBoYHbINA pacxod 50 Mi/MuH.

MpuMeyaHue 1 — OnepaTop AOMKEeH OTPerysiMpoBaTh HavallbHYl0 TeMmnepaTtypy B 3aBUCUMOCTU OT TOYKW KUNEHUA

ncnonb3yeMoro pacTtBsopuTtens.

anMeHaHMe 2 - anIMeHeHVIe WHXXeKTopa Ha KOJTIoOHKe MOXXHO NpearioXXuTb B kadecTBe anbTepHaTUBHOIO cnocoba

nogavu oﬁpaaua. 310 MOXeET npeacraenAaATb UHTepec ANA YyBCTBUTENIbHOCTU TaKUX TAXesbiX KOHreéHepoB, KakK OK-

TaBDE u HoHaBDE. MNpu atom TpebyeTcA onpeaeneHHas OCTOPOXHOCTL M3-3a UyBCTBUTENIbHOCTU K BO3AENCTBUIO

MaTpUyHbIX acbdeKToB.

— leneBas/6ecwenesan nporpamma: 280 °C, 1,0 mkn Gecwenesoe 3HauyeHue, Oecluenesoe Bpems
0,5 muH. Obwmx pacxop, = 54,2 mn/mMuH npu 0,5 MUH.
¢) Brnagbiw uHXeKTopa: OOUHOYHLIA HWKHUIA KOHYCHBIA CTEKNSIHHBIA BKNagbill 4 MM CO CTEKNOBATOM
Ha AHULLE (OeaKTMBMPOBAHHOW).
MpumeyaHne 3 — 3akynneHHbIN 4eaKTMBUPOBaHHbIA BKaAbILL MHXEKTOPa MOXET ObiTb NoABeprHyT 4ONONHUTENLHON
peaktusaumn. 310 ocobeHHO BaxHO, ecnu TpebosaHus (cM. nopgpasgen A.8) koHTpons kavecrsa «PR-206»
OKaXKYTCA HEAOCTMXUMBIMUA. XUMMYECKas [eaKTMBaLMs MOXeT NPOW3BOAWTLCA CreayloliuMm o6pa3oM: B3ATbL
06bIYHLIA CepuiAHbIA BKTagbILL, 4eaKTUBMPOBaHHbIA U3roToBuTerieM (OQMHOMHBIN LeneBoi/GecileneBoii KOHYCHBbIN
CTEKNAHHbLIA BKMafdbIl CO CTEK/IOBATOW Ha AHULLE) U norpysutb B 5%-Hblii aumetunguxnopocunad (DMDCS)
B AuxsiopMeTaHe unu Tonyone (A.3, nepeu1criedne a) Ha 15 MyH. JlocTaTb C NOMOLLbIO NMHLETA, BNIWTL PacTBOP U
norpyaute B DMDCS elle Tpu pasa Tak, YToGbl CTeksioBaTa NofIHOCTbIO NOKPLIBaNach pacTtBopoM. Cnvtb pacTBop
13 BKNagblLLa eLLe pas, a OCTaToUHbI PacTBOP BbIMNYCTUTL HA YMCTbIA Kycok TkaHW. lMorpysuTh BKIaakILL B METAHON
Ha nepuog ot 10 go 15 MuH, onsATb CNUTL pacTBop/NorpysuTb ewe Tpu pasa. MpoMbiTh U3HYTPU U CHapYXW MeTa-
HOJIOM U3 NNacTUKOBON rMEKON GYTbISIKU, @ 3aTeM AMXIIOPMETAHOM TOXe U3 NJiacTUKoBol rMbkoi GyTbinku. Mome-
CTUTL BKNafblll B BaKyyMHYIO Meub, NPOAYTYI0 a30TOM, U NpoCyWUTb npu Temnepatype 110 °C Ha npotsxkeHUM
He MeHee 15 MuH. lNocne BbiCbixaHUA BKNAAbiLL FOTOB K UCMONL30BaAHUIO.

d) Hocutens: renuii (A.3, nepeuncnenue b), 1,0 Mn/MuH, NOCTOAHHBIA pacxop,.

e) Meub: 110 °C Ha 2 muH, 40 °C nuHeiiHoe nosbiwenue o 200 °C; 10 °C/MUH nuHeiiHOe NoBbilLEeHUe
0o 260 °C; 10 °C/MuH nuHeirHoe nosbiweHue Ao 340 °C Ha 2 MUH.

f) Nvnus nepekauku: 300 °C, npamas.

g) Temnepatypa uoHHoro ucrouHuka: 230 °C.

h) Metop uoHu3auuu: uoHusauus anekrtpoHamu (El), 70 aB.

i) Bpems Bbigepxku: 80 mc.

MpumevaHue 4 — [lns gocTkeHMs HeOOGXOAUMOro KavyecTBa AaHHbIX Afisl rasoxpomartorpaduyeckoro nuka PBB

wnn PBDE, pekomeHayetcs, Ytobbl 3a OgHY CeKyHAy NPOM3BOAWIICA 3axBaT OT 3 A0 4 LMKIIOB CKaHMPOBaHUS

BbIGpaHHbLIX MOHOB KONMYECTBEHHOrO onpegesieHUs. OTO obecneudT COOTBETCTBYIOLLEE BpeMs Bbilepkku ans

MOHUTOPUHra kaxgoro uoHa (m/z). CkopocTb CckaHUpoBaHUA obecneunBaeT BpemMsi BLigepXku B guana3oHe 80 mc

Ha WoH. CnegyeT 3aMeTUTb, YTO MO YMOJSIYAHUIO HEKOTOPbLIe NPOrPaMMbl YCTAHAB/MBAIOT BPEMs BbiAEPXKUA Kak

yHKUMIO CKOPOCTK ckaHupoBaHusi. AHanu3 PBB n PBDE npoussoauTtcs B pexume SIM (MOHMTOPUHI OQHOro MOHA)

CO crefamMu macc (KupHbie cregbl Macc, KOTopbie Gbinu UCMONb30BaHLI ANl KONIMYECTBEHHOTO OnpeaerieHus),

yKasaHHbIMK B Tabnuuax A3 n A.4. OHM CUMTAIOTCA NOAXOAALLMMUY U NPUBOAATCH 34eCh B KAUeCTBE NPUMEPOB.
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Tabnuua A.3 — KoHTponbHble Macchl Ans ksaHTUdmKkaumm PBB

WoHbl (m/z) ’), KOHTPOSNMpYEMbI@ B SKCTPaKTe
Mowo-BB 231,9° 233,9
[w-BB 309,8 311,8 31389
Tpu-BB 387,8 389,8 391.8
Tetpa-BB 307,8 309,8 467.7
MeHTa-BB 385,7 387,7 545.6
ekca-BB 465,6 467,6 627.5
Fenta-BB 543,6 545,6 705.4
Oxta-BB 623,5 625,5 627.5
Hona-BB 701,4 703,4 705.4 (863,4)
Oexa-BB 781,3 783,3 7853 (943,1;215,8, 382,6; 384,5)
B ckobkax yKasaHbl 3Ha4EHWUS AJ15 ONLMOHHbLIX UOHOB.
KvpHbii LupndT NpuBeaeH AN KBAHTU(PUKALIMOHHBIX MOHOB.
° MoavepkmBaHue npyBeaeHO ANA MAGHTU(UKALIMOHHBIX UOHOB.

Tabnuua A.4 — KonTponbHbie macch! AnA ksanTugukaumm PBDE

WoHbl (m/z) ) KOHTpONMpyeMble B 3KCTpaKTe

MoHo-BDE 2479 249,9

[n-BDE 3258 327,8" 32089

Tpu-BDE 403,8 405,8 407.8
Tetpa-BDE 323,8 325,8 483.7
Menta-BDE 401,7 403,7 561.6
Fekca-BDE 481,6 483,6 643,5
Fenta-BDE 559,6 561,6 7214
Oxra-BDE 639,56 641,5 643,5 (801,3)
HoHa-BDE 717,4 719,4 721,4 (879,2)
Heka-BDE 797,3 799,3 959.1

B gkobkax yKasaHbl 3HaYeHVs1 ANS ONLMOHHLIX MOHOB.
e MKupHBIA WPKUDT NpuBedeH ANs KBaHTUUKALMOHHLIX MOHOB.
° MogyepkuBsaHue npveedeHo ANA MAEHTUMDUKALMOHHBIX MOHOB.

MonHbIA LUMKN CKaHMPOBaHMUS, UCNOSL3YHOLWUIA MeToa MS NOMHOrO MOHHOTO TOKA (KMOJTHOE CKaHMPOBaHUE»),
TalKe peKoOMeHOyeTCs AN NPOBepKU CyLLeCTBOBaHUS NUKOB/KOHrEeHepoB, He NPUCYTCTBYIOLLMX B KanmbpoBke
(npegnonoXvTensHoO MAEHTUULIMPOBaHHbIE coeguHeHust unu «TICS») unu He BuguMbIx B okHe SIM. Ecnin
OHM NMPUCYTCTBYIOT, TO UX CrieayeT MoeHTUMLIMPOBATL MUK U ONPELEenuUTb KIacc CoeguHeHus (Hanpumep,
okTabpomobucbeHun, naHTabpomogneHUnaBup 1 T. 4.) NOCpeaCTBOM OLEHKU OGLLEr0 MOHHOMO CreKTpa.

A.8 KoHTponb kavyecTBa

Mo kpaiHer# mepe oguH pa3 B rog (unm B nwoboe Bpems NpU U3MEeHeHUU napameTpoB npubopoB)
5 Mkr/mMn pacTeop TexHuueckoro gekaBDE (BDE-209, Hanpumep «Wellington Laboratories Cat.» # TBDE-83R
unu skeuBaneHT npu BDE-209 ~ 96,9 % u BDE-206 ~ 1,5 %) ¢ BHYTPEHHUM CTAHQAPTOM LOJDKEH aHanNUau-
poBatbes, YTo6bl NOATBEpAUTL, YTO cuctema GC-MS u napameTpbl NOAXOOAT ANS TOYHOMO OMNpeaeneHus
HoHaBDE B npucytcteun BDE-209, a Takke NpoaeMOHCTpMpoBaTh OTCYTCTBUE Jerpajaumu koHreHepa. Mocne
M3aMepeHusi KoHLUeHTpauuu (B Mkr/mn) 6pomandperunacoupa BDE 206 u 209, onpepeneHHon B pacTBope
BrpbICKa, NPOU3BOAUTCA pacyeT NPOLEHTHOro CooTHowweHus 206/(206+209) («PR-206»), kak nokasaHo Huxe.

C
PR = A__ x100, A7
C,+Cy (A7)
rae PR — npoLleHTHoe cooTHoleHue, «PR-206»;
Ca — u3amepeHHas koHUeHTpauus BDE-206, mkr/mn;
Cg — M3amepeHHas koHueHTpauus BDE-209, mkr/mn.

B tabnuue A.5 npuBegeH npumep pacueTta.
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Tabnuua A.5 — Npumep pacueta

KoureHep BDE KOHHGH;z;I::;;:e:ES;I;‘JSCKOT 0 I/laMepeHHa::K:_(/c;::eHTpaum, PR—ZOG, %
BDE-209 4,845 5,200
BDE-206 0,076 0,107 (0,107 / 5,307) x 100 = 2,01
ObLwan BenuyuHa: 5,307

PaccuuraHHoe 3HauyeHne PR-206 Bo Brnpbicke <4,0 aBnseTca npuemnembiM U o6pasubl MOryT nogsep-
ratbcs UCMbITaHUo. PaccuutaHHoe 3Hauenue PR-206 >4,0 saBnsetcs HenpuemneMbiM U o6pasLibl He MOryT
NoABepraTbCst UCTIbITAHUIO 10 KOPPEKTUPOBKU AAHHOrO cocTosHUA. K athheKTMBHBIM MEpam KOPpPEeKTUPOBKU
MOXHO OTHECTU CreaylolMe: 3aMeHa BrpbICKUBAIOWErO BKIAAbILLA, CHUWXEHWE TeMnepaTypbl BhpbICKa,
CHWXeHWe TemnepaTtypbl neyn unu BpemeHun obpabotku u T. 4. Ecnu nameHsiiotcs napameTpbl NnpuGopos,
TpebyloTCs HOBbIE UCCNEOBaHUs OnA onpefeneHus npegena obHapyxeHus metoga (MDL).

A.8.1 MeToa KOHTpONA KavyecTBa

KoHTponb kayecTBa NpOBOAUTCA CriegyowmumM o6pasom:

a) B pamkax kaxxpov nocregoBaTenbHOCTU 06pa3LoB AOMMKHA 3KCTPArMpoBaThesl OfHa Xorocrtasi npoba
peakTuBa, KoTopas npegcraenset coboit 60 mMn TOnbKo pacTeopuTens, otoGpaHHOro B npouecce Bce
npoueaypbl 3KcTparupoBaHus cornacHo A.5.3 unn A.5.4.

b) OguH obpaseu Ha nocnegoBaTenbHOCTL MU OOMH Ha Kakable AecsTb obpasLoB B 3aBMCMMOCTM
oT NPo6o0TOOPHON HAarpy3ku, AOIDKEH yeunueaTbe 10 MKr KXKBOro KOHreHepa B MaTpUYHOM KOHTPOJIBHOM
pacteope (cm. A.5.1, nepeuncnenue e). [ins pacyeTta gosmkHa UCNONBL30BaTLCS criegylowan opmyna:

R=""%4100, (A8)
Cs
roe R — BoccTaHOBNEHUe Kaxzaoro koHreHepa PBB unu PBDE, %;
Cm — KOHLIEHTpaUus KaXxxgoro koHreHepa PBB unu PBDE B maTpuyHOM nuke, Hr/Mm;
C — KOHLeHTpauus kaxgoro koHreHepa PBB unu PBDE B ucxogHom obpasue, Hr/imn;
Cs — KOHLIEHTpauus KOHTposibHOro pacrteopa PBB unu PBDE, Hr/mn;

MNMpoueHTHas BeNMYMHa BOCCTAHOB/IEHUSA OJ1S K&KOOrO KOHreHepa pormkHa Obitb ot 50 % no 150 %.
MpoueHTHas BENMYMHA BOCCTAHOBIEHUA OJ1A KEXKOOrO MaTPUYHOIO NUKa JOSDKHA PEercTpUpoBaTLCs U Npocne-
XMBaTbCA B ANIEKTPOHHOM Tabnuue ¢ uenbio ONpeaeneHus BO3MOXHbIX MaTPUYHbLIX 3¢h(heKTOB BO BpeMSA
aHanusa.

¢) Mocne nporoHa kaxgoro AecsToro obpasua u B KoHUe kaxaoro Habopa o6pa3uos HeobxoauMo Npous-
BECTU aHanu3 cTaHgapTa HerpepbiBHOrO KoHTpornsi kanubposku (CCC). CCC — 310 HeaKcTparMpoBaHHbLINA
KanubpaHT cpefHero guanasoHa, KOTOpbIA MOABEpraeTcs aHanudy kak obpaseu. lNpoueHTHas BenuuuMHa
BOCCTaHOBJIEHUA AN KaXA0ro KoHreHepa gormkHa coctaenatb oT 70 % po 130 %. Ecnu npoueHTHas Benu-
YMHa BOCCTaHOBIEHUs ons noboro koHreHepa B ctaHgapte CCC BbIXOQUT 3a Npedernbl 4aHHOTO AUanasoHa,
craHgapt CCC pomkeH BnpbICKMBATbCS MOBTOPHO B npegenax 12 4. Ecnu BenuuMHa BOCCTaHOBNEHUA
oCTaeTcs 3a npegenamu guanasoHa u nocrne 3Toro aHanua Heo6xoauMo NpepBaTh U NPOU3BECTU TEXHUYE-
ckoe obcnyxuBaHue cucTembl, UToObl BepHyTb ee B onTumanbsHoe pabouee coctosiHue. Bce obpasubi,
BBEAEHHble nepen NocnegHUM ycnewHbim ctaHgaptom CCC, MOryT yKkasbiBaTbCsl B MPOTOKOSIE UCTIbITAHUM,
a Bce o6paalbl, UCNONL30BaHHbIE Nocne HeyaayYHoro ctaHgapta CCC, AorkHLI NofBepraTbCsi NOBTOPHOMY
aHanuay ¢ HOBOW KarMbpoBKOiA.

d) BoccTaHoBNEHME CTaHAAPTHOMO pacTBOpa-MMUTATOpPa [OIDKHO KOHTPOJIMPOBAaTh AN KaxKaoro obpasua.
MpoueHTHaa BenuuuHa (%) BOCCTaHOBIEHUS CTaHOAPTHOTO PacTBOpa-MMUTaTOpPa MOXET pacCUMTLIBATLCA
C NOMOLLbIO criepytowei GopMynbl:

ms
- 1 -
SR = 100, (A.9)

roe SR — npoueHTHasA BenuuuHa (%) BOCCTaHOBIEHUsS1 CTaHOAPTHOIO pacTBOPa-UMUTaTopa;
ms —0bLuasa Macca CTaHgAPTHOIO PpacTBOPa-UMUTATOPa, M3MEPEHHAasi B KOHEYHOM pacTBope 06pasLia, MKT.
Honyctumasi BeniuumMHa BOCCTaAHOBIIEHUsI fofmkHa cocTaenste oT 70 % go 130 %. Ecnu npoueHTHas
BeJIMYMHA BOCCTaHOBSIEHUs] CTaHOAPTHOIO pacTBoOpa-uMuTaropa gns moboro obpasua BeIXOQUT 3a Npeperb
AaHHOro avanasoHa, obpa3sel [OPKEeH nojseprarbCcs NOBTOPHOMY aHanudy. Ecnm nocne aHanuaa BenuumHa
BOCCTaHOBJIEHUS CTaHOAPTHOIO pacTBOpa-MMUTATOpPA OCTaeTcs 3a npepenamu guanasoHa, Tpebyetcs
NOBTOPHOE 3KCTparMpoBaHue u aHanus obpasua.
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e) Ha ocHoBaHum pesynbtaTtoB nsTu kanubpaHToB (cornacHo A.6.2, Tabnuua A.2) Heobxogumo npoums-
BECTU pacyeT cpefHero oTknuka (nukosasi o6nactb) AnNA BHYTPEeHHero craHaapta. OTKNUMK BHYTPEHHEro
cTaHpgapTa gns kaxporo obpasua (cornmacHo A.5.4) fomKeH KOHTPONIMPOBATLCA B TEYEHWE BCEro aHanusa
C nocnegyiolmM ero CpaBHeHMEM CO CpefHUM 3HaueHueM. Ecnu B nioboii Touke aHanm3a OTKIMK BHYTPEH-
Hero crtaHpapta konebnercs Hwke 50 % wnu Boiwe 150 % cpepgHero 3HaveHus, o6pa3el CYUTAETCA HEKOHT-
ponupyembiM M O0IDkeH ObiTb MOABeprHyT NMOBTOPHOMY aHanudy. Ecnu oTknuk BHYTPEHHero craHpapra
HAXOAUTCA 3a NpepernaMu guanasoHa, HeobxoguMo NpPoBepuTL pesynbTatsl Ayonupyemoro akcTpakra. Ecnu
o6a oTknMka HaxogsaTCs 3a npefenaMy 3aJaHHOMO AMana3oHa M CMELWEHbl B OQHOM HanpaBneHuW, nosy-
YeHHble AaHHbIe HEOOXOAUMO 3apEervcTPUPOBATL Kak NOAO3PUTENbHLIE B PedyfibTaTe MaTPUYHOTO BO3OECTBUA.

f) O6pasubl, cogepxalume 3HauMTenNbHbIe KOHUEHTpauuu aekaBDE (BDE-209), skniovaiot BDE-206 kak
BomuHupyiowmih HoHaBDE, a HoHaBDE (BDE-208) Tonbko Kak cnegosoe KonuuecTso. [laHHble Ka4eCTBEHHbIe
KOHUeHTpauum HoHaBDE MoryT ucnonb3oBaThCsl Kak nokasatenb npaBunbHOU pabothl cuctembl GC-MS.
dakT, uto BDE-206 He siBnsieTcsi AOMUHAHTHBIM HOHAaBDE unu yto BDE-208 npucyTcTBYeT B KONMMYECTBAX,
NPEeBLILAIOWMX CNEAOBOA YPOBEHb OTHOCUTENLHO APYrUX HOHAaBDE, 03HauaeT, YTo KOHTPOMbHO-U3MEpU-
TenbHble Npubopbl TpebyloT KOPPEKTUPOBKM ANsi TOYHOro onpegeneHus HoHaBDE B npucyTcTBuM 3Hauu-
TeNbHbIX KOHLIeHTpauui aekaBDE.

g) Ljukn xonocroro pacTsoputenst Mexay KaxabiM BnpbiCKOM TpebyeTcs ans Toro, 4tobbl UCKNIOUUTL
nepeHoc aHanuTa oT opgHoro obpasua k gpyromy. 310 0CO6€HHO BaXXHO B TOM Chyyae, Korga NnpousBoguTCcA
aHanu3 obpasLoB, coaepKaLLMX BLICOKUE YpoBHU aekaBDE uiunu noteHumanbHO Mewaiowme 6pomMmupoBaHHbIe
orHectoitkue nobaBku. Mpubop, He NPOBEPEHHbI Ha OTCYTCTBUE 3ArpPA3HAIOLMX AHANUTOB, MOXET AaTb
NOXHbIe NOBbILWEHHbIE pe3ynbTaThl. PekoMeHayeTcs, YToObl pacTBopUTEenb copepxan Hebonblwoe konuye-
CTBO cununupyiollero areHta (BSA, BSTFA) ans nopaepxaHua MHEPTHOCTW BKNaabilla UHXeKTopa.

h) Bpems yaepXuBaHua aHanuTos, UMeIoLMX naeHTUuhukaLmMoHHyto Maccy cornacHo BDE-209 u BDE-206,
pomkHo 6biTh B npeaenax +20 ¢ ctaHpapTHbIX pacteopos BDE-209 n BDE-206, ucnonbayeMsix 8 kanubpo-
BOYHbIX pacTBOpax [Afisi CBOEro NOATBEPXaeHUs, kak matepuana BDE-209 wunu BDE-206. 3nionposaHue
NMKOB 32 Npegenamv [AaHHOro AuanasoHa He MoxeT Obitb ugeHtupmumpoBaHo kak BDE-209 w/unu
BDE-206. (O6pa3upbl, cogepxawme gekaBDE, umetor BDE-206 kak gomuHupytowmii HoHaBDE). Ucnonb3ao-
BaHWe BPEMeHM YOepKMBaHUs, Kak KpUTEpUA NOATBEPXKAEHUS — 3TO LUIMPOKO PacnpOCTPaHEeHHas NpaKTuka.

A.8.2 MNpenen obHapyxeHusa MeToaa U Npeaen BKNIOYEHUSA pe3ynbTaToB B OTYET

NMOM pomkeH onpeaensThCs A0 NPOBEASHUS AHHOIO UCTLITAHUA, A TaloKe KaKAbIA pas3, Korga MeToq
UCMbITaHUA UK TUN Npubopa npeTepneBaldT 3HauuTeNnbHble usmeHeHus. NMOM onpepensloTcs Kak MUHU-
MarnbHas KOHUEHTpauus BeLLeCTBa, KOTOpasi MOXET U3MEPSITLCH U PemMCTPUPOBATLCS CO CTENeHbIo [oBepUs
99 %, Ha OCHOBaHUM KOTOPOrO AOMYCKAeTCs KaueCTBeHHoe ObHapyxeHue obpasua B gaHHOW MaTpuLie OTHO-
cuTenbHO aHanuta. 3HadeHue NMOM MOXHO BbIBECTM NMOCPEACTBOM pacyeTa OTKIOHEHUS CTaHOApPTHOMo
pacTBopa npu aHajiu3e He MeHee CeMU pPeryiMK. 3ateM OTKIOHEHUE CTaHAAPTHOrO pacTBOpa YMHOXAETCs
Ha 3HayeHue kputepus CtbiogeHTa (t-kputepus) Ans obLero Yucna pennuk n gns creneHein csoboasl n-1.

MpumeuaHue 1 — Bce aHanu3kbl, ucnonb3yemble Ans pacyeta MOM, aonxkHbl BGbiTb NOCNeaoBaTenNbHLIMU.

a) MlamenbunTb NpUMEpHO 2 I NOAXOASALLErO NonMMepa U3 YUCTOrO UCTOYHUKA, U3BECTHOrO TEM, YTO OH
He coAepXuT GpoMUpoBaHHbIe OrHecTorkue fobaBkvu unu gpyrme coeguHeHus, Kotopble Mornu 6bl MewaTb
NpoBEAEHMIO aHanu3aa (Hanpumep, NoNMaTUIIeHOBLI MaTtepuan BCR-681 unu gpyrue).

b) Basecutb 100 Mr M3MENbYEHHOTO NOSIMMEPA U NOMECTUTBL €ro B SKCTPAKLMOHHYIO rnbay (A.2.1, nepe-
uucneHue d). MoBTOpUTL AaHHYI0 onepauuio eLle LWeCTb pas.

€) YCTaHOBUTL IKCTPaKLMOHHYIO rnbay (A.2.1, nepeuncnexue d) B aKCTpaKUMOHHbLIA annapat Cokcnera
(A.2.1, nepeuncneHume c).

d) Oobaeutk B runbay (A.2.1, nepeuncrnienmne d) 5 MKr Kaxxaoro kanubpoBOYHOrO KOHreHepa, npubnwkasch
K KOHLIEHTpaLuum kanubpaHTa ¢ HauMeHbLUIEN KOHLIEHTpauue.

e) C nomMoLLbI0 COOTBETCTBYIOLLENH NpoLiedypbl (3KkcTparupoBaHue cornacHo A.5.3 unu A.5.4) npoussectu
9KCTparupoBaHue U aHanua Kaxxaoro M3 obpasuos.

f) MpoueHTHas BeNMUMHA KaXOOro KOHreHepa JoMmkHa cocTtaBnsTh ot 70 % o 130 %. Ecnu BenuunHa
BOCCTaHOBJIEeHUA HAXOOUTCH HUXe UNnu Bbille AaHHbIX NpeaenbHbIX 3Haqe|-|m7|, aHanua cnefnyet NOBTOPUTDL.
Ecnu BoccTaHOBrEeHUe BbIXOAWT 3a Mpefernbl yKa3aHHbIX 3HAYeHU U BO BTOPOiA pa3, Heo6xoaumo NoBTo-
puTb BCIO NpoLieaypy SKCTparMpoBaHWUs U aHanuaa.

g) PacueTHblii npegen o6HapyXeHMsi METOAa KaXAoro KOHreHepa [OIDKeH ObiTb MEHBLIMM UNU PaBHbIM
100 mr/kr. Ecnu paccuntaHHblil NTOM kakoro-nubo KoHreHepa NpeBbILAET AAHHbIE NPeAeNbHbLIE 3HAYEHUS,
npoLegypy, 9KCTparupoBaHue 1 aHanua HeobxoguMo NOBTOPUTL ANsi BAHHOTO KOHreHepa.
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h) Mpenen BKOYEHUs Pe3yNbTATOB B OTYET Af1S KAXAOrO KOHreHepa [OShKEH MpeBbillaTh COOTBET-
cteytowmii NMOM ro kpaitHeit mepe B Tpu pa3a. B otnuuue ot NMOM, KOTOpLIi kKacaeTcs Tonbko acnekra o6-
HapyXeHus, npefen BKMIOYeHUs1 pesynLTaToB B OTYET NpeAcTaBnsieT cob0i KOHUEeHTpaLmio, KOTopas MOXeT
6bITb TOYHO KBaHTMDMLIMPOBaHA AN JaHHOTO COEAUHEHUSI.

MpumMeyaHve 2 — Ecnu TpebosaHusi k NMOM He BbINonHseTcs, K Npougaype aKCTparupoBaHUs MOXHO Ao6aBuTb

onepauvuo KOHUEHTPUPOBaHUSA. Tak kak onepauuss KOHUeHTpUpoBaHMA NpuBedeT K MNOBbLILLIEHWIO KOHUeHTpauuu

nonvMepa B IKCTPaKTe, ANA KaKQ0ro oﬁpasua pekomMeHayeTCA Takke onepauus OYUCTKU. 310 nomoxeT yBenninTb

CpOoK cryX6bl KOSIOHKM U pacLLUMPUTL NEPUOANYHOCTL TEXHUYECKOro o6cnyxuBaHus npubopa. Ecnuv B xoge aHanuaa

MCNONb3YyOTCA onepauun KOHUSHTpUpOBaHWS U OYUCTKU, OHWU AOSMKHbl MPUMEHATLCA Takke U Mo OTHOLLUeHWUO

k o6pasuam onpegeneHus MOM.

A.9 OueHka meTona

TOYHOCTbL U OOCTOBEPHOCTb MEeTodOB ucnbiTaHuit, NMOM, cnocob obecneueHus kauvecTBa OaHHbLIX U
npouecchl pacyeToB OyayT YyCOBEpLUEHCTBOBATLCS NPU MOJNyYeHUM COOTBETCTBYIOLWEN WHopmMauuu ot
[o6poBonkHbIX nabopaTtopuii, BbIGpaHHbIX TexHu4Yeckum komutetom 111 IEC WG3.

A.10 KanubpanTl PBB n PBDE

KanubpoBka pomkHa BKMOYaTh Bce GpomMupoBaHHble BUAbI OT MOHO- 40 AekabpomuposaHHoro Gude-
Huna (PBB) u ot MoHO- go pdekabpomupoBaHHoro avdenunacupa (PBDE). [JocTynHOCTL CTaHOapTHbIX
KOHreHepoB AnsA onpegeneHHbix PBB wnu PBDE (Hanpumep, neHTaBDE) MOXET MEHSITLCSi OT pervoHa
K peruoHy. Hwxe npvBegeH NPMMEpHbIA CMUCOK AOCTYMHbLIX TUMUYHBIX KanUMGPOBOYHbBIX KOHFEHEpOoB, KOTOpLie
noaxoaAT QA AaHHOIO aHanuaa.

Ta6nuua A.6 — MpuMepHbIN CNMCOK CEPUIHBIX KaNTMGPOBOYHbLIX KOHFEHEPOB, CHUTAIOWMWXCH NPUrOAHLIMKY
ANA AaHHOro aHanu3a

PBB ® CoeauHeHue

BB-003 4-BpombudbeHun

BB-015 4,4'-OubpombucbeHun

BB-029 2,4,5-TpubpombucbeHun

BB-049 2,2' 4,5'-TetpabpombucbeHun
BB-077 3,3',4,4'-TerpabpombucheHun
BB-103 2,2',4,5',6-NeHTabpombudeHun
BB-153 2,2',4,4',5,5'-'ekcabpombucheHun
BB-169 3,3',4,4',5,5'-'ekcabpomobucberun

Dow FR-250 |TexHuueckas cmecb HoHabpombudeHuna, oktabpombuderuna (80 %) u rentabpombuderuna
BB-209 Oexabpombuderun

PBDEa CoeguHeHue

BDE-003 4-bpomaudbeHun-acup

BDE-015 4,4'-OubpompaucbeHun-acup

BDE-033 2',3,4-TpubpomauceHun-acpup

BDE-028 2,4,4'-TpubpomauceHun-acpup

BDE-047 2,2',4,4'-TerpabpompucbeHun-acup
BDE-099 2,2 4,4',5-NenTabpomagudcenun-acpup
BDE-100 2,2',4,4',6-NexntabpomaudeHnn-acoup
BDE-153 2,2',4,4',5,5'-'ekcabpomaudeHun-acpup
BDE-154 2,2',4,4',5,6'-'excabpomaudeHun-acoup
BDE-183 2,2',3,4,4',5' 6-T'entabpomaucdeHun-acpup
BDE-203 2,2',3,4,4',5,5',6-OxrabpompucbeHun-achup
BDE-206 2,2',3,3',4,4',5,5',6-Honabpomauderun-acpup
BDE-209 Oexabpomaudenun-acpup

a) Ana PBB n PBDE ucnonb3oBanvch u1cna knaccugpukauum Ballschmiter n Zell.
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A.11 AnbTepHaTUBHbIE NpoLeaypbl IKCTPparMpoBaHus gNA pacTBOPUMbIX NONIMMEPOB

Ons o6pasuoB U3 pacTBOPUMbIX NOJIMMEPOB, B YacTHOCTU PS-HI, moxeT ucnonk3oBaThcs criegylowwas
anbTepHaTMBHas npoLepypa SKCTparupoBaHus:

a) Basecutb 100 Mr o6pasua ¢ TouHOCTLIO 80 0,1 Mr B Npobupke U3 AHTApHOrO CTeKna (3anofiHUB 06bLem
He MeHee YeM Ha 2 mn).

Mpumeyanue 1 — [na o6pasyoB ¢ NoTeHUUanbHO O4eHb HUSKUMK UM OYeHb BbICOKMMU KOHUEHTpauusmu PBB vnu

PBDE MoryT ncnonb3oBaTbcs Apyrie konvyecTsa obpasua.

b) Bnutb 9,8 Mn COOTBETCTBYIOLLErO pacTBoOpa B NPOoOMPKY M 3anucaTb Maccy CMeCH.

MpumeyaHue 2 — O6beM pacTBOPUTESIA MOXET Pery/IMpoBaTbCA COOTBETCTBYIOLLMM 06pasom ans 06pasLioB ¢ NOTeH-

LarnsHO OMeHb HU3KUMU UMM OYeHb BbICOKMMUW KOHLIeHTpauvsmu PBB unu PBDE.

¢) Jo6aentb 200 Mkn cTaHgapTHOro pacreopa-umutatopa DBOFB (A.5.1, nepeuucnenue a) (50 mkr/mn)
B Npo6GUpPKy U 3anucaTb HOBYIO Maccy. 3aperucTpupoBars o6y maccy obpasua, pactBoputens, npobupky
M Konnauka.

d) MnoTHoO 3akpbiTh NPo6UPKY ¢ 06pa3om. NMoMecTUTL ee B YNLTPa3BYKOBYIO BaHHy u ob6pabortaTtb ynb-
Tpaasykom B TeueHue 30 MuH 0 pacTBopeHust obpasLa. [ins Toro Ytobbl KONNAYoK He Bbinan 13 Npodupky,
ero MOXHO MPUKPenuTb HebOomMbLUMM KyCOYKOM NUMKoi neHtsl. MMocne Toro kak obpasel pacTBOpuTCS,
a npobupka OCTLIHET, CriegyeT 3aperucTpupoBatb Maccy. Y6egutbes, UTo JaHHasi Macca He OTiiMYaeTcs
OT Macchl, 3aperiCcTpPUpOBaHHOI B XOAE onepauuu, NepednciieHne c), NpMBEAEHHOM Bbille.

e) NMomectute 1,0 Mn pacTBOpa B HOBYIO NPOGUPKY M3 AHTapHOro crekna (o06bem He meHee 12 mn) u
B3BECUTb afMKBOT C TOUHOCTLIO 40 0,1 Mr.

f) BeibpaTh ocagutens (T. . HepacTBOpUTeNb) AN NONMMEPA, HO XopoLuuiA pactBopuTtens ans PBB/PBDE.
Brnutb 9,0 Mn ocagutens B npoGupKy 1 3anucaTtb 3Ha4YeHUe Macchl NPOGUPKM U COAEPXKUMOIO C TOUHOCThLIO
0o 0,1 mr.

g) MopoxpaTth Nnoka noMMmep OCARET UK NPoNyCTUTL cMech yYepe3 PTFE membpaHy 45 mkm, 3atem
BT 1,0 Mn anuksoTHOrO pacTteopa B 10 Mn MepHylo konby 1 B3BECUTL aJIMKBOT C TOYHOCTLIO A0 0,1 mr.
Mcnonbays ceexuii pacTBop, NOAHATL OOBbEM A0 METKM, 3anucaTb KOHEYHOEe 3HaYeHWe MacChbl U XOpOLIO
nepemMeLlaTb.

MpumeyaHue 3 — Hanpumep, pacreoputb o6pasely PS-HI B Tonyone (A.3.a), a 3atem pas6asurb 1,0 MN anMKBOTHOIO
pacTBopa ¢ Ucnons3osaHuem 9,0 Mn U3ooKTaHa.

h) Ecnu 6bina BbinonHeHa onepaumsi OCaxaeHUs NonuMepa, To cneayeT npurotoeuts 10%-Hbiit pacTBop
pacTBopuTens B ocagutene u onpepenutb NIIOTHOCTb MOMYYEHHOW CMECH C MOMOLLbLIO KanubpoBaHHON
MepHOW Konbbl. [laHHas NNOTHOCTL A0JDKHA UCTIONL30BAaTLCA B MOCAEAYOWMX pacyeTax.

i) C nomoLLbio Takoi ke npoleaypbl NPUIOTOBUTL XONOCTYIO NPODY dKCTpakTa u pasbaBneHHOro pacTeopa.

j) BbINONHWTL aHanUTUYECKUe NpoLeaypbl, ONMCaHNe KOTOpbIX Nnpusoautcs B A.5.4 u A.6 u A.7. MNpous-
BeCTU pacyeT koHueHTpauuu PBB unu PBDE B o6pasue cornacHo A.6.3.

A.12 Mpumepbl XxpomaTorpamm B npeanaraeMbix yCNOBUSIX ra3oBOM xpomaTtorpadpum —
macc-cnextpomeTpuu (GC-MS)

B Tabnuue A.7 ykasaHbl koHreHepbl PBB u PBDE B cmeck, koTopasi ucnonb3yercs Ofnsi npumepos
XpoOMaTorpamm, Nnoka3aHHbIX Ha pucyHkax A.1 — A.3.

Tabnuua A.7 — KonreHepsi PBB u PBDE B cmecu

KoHreHepbl PBB KoHreHepsl PBDE
B-2 = 3-Bpom6udpenun BDE-1 = 2-bpomaudenunn-acup
B-10 = 2,6-OubpombucerHun BDE-7 = 2,4-OubpomavcdeHun-acup
B-30 = 2,4,6-TpubpombudcpeHun BDE-28 = 2,4,4'-Tpubpomiphenyl ether
B-80 = 3,3',5,5"-TeTpabpombucbeHun BDE-47 = 2,2' 4,4'-TetpabpomguceHun-achup

B-103 = 2,2' 4,5',6-lNeHTabpombuceHun BDE-99 = 2,2' 4,4',5-entabpomaundeHun-acoup
B-169 = 3,3',4,4',5,5'-ekcabpombucpeHun BDE-100 = 2,2' 4,4',6-INenTabpompguceHnun-acup

B-194 = 2,2',3,3',4,4',5,5-OktaBB BDE-154 = 2,2' 4,4',5,6"-Iekcabpomamncenun-acup
B-206 = 2,2',3,3'4,4',5,5',6-HoHaBB BDE-183 = 2,2',3,4,4',5',6- entabpomaucdeHun-acoup
B-209 = JekabpombuceHun BDE-203 = 2,2',3,4,4',5,5',6-Oktabpomauncdennn-acpup

BDE-206 = 2,2',3,3',4,4',5,5',6-HoHabpomgucheHun-acomp
BDE-209 = [JekabpomaundeHun-acpup
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Cnegyrowme xpomartorpaMmmbl 6bl/1 NoyYeHbl ¢ UCNoNb30BaHMEM napameTpoB GC, onuncaHue KOTOpbIX
npusoauTca BA.7.

lhoxecTtso

Bpews

PucyHok A.1 - MonHaa noHHasa xpomaTtorpamma cmecu PBDE, ot BDE-1 go BDE-206
(5 mkr/mn), BDE-209 (50 mkr/ms)

IhoxecTso

Bpewsn

PucyHok A.2 - MonHaa noHHasa xpomaTtorpamma cmecu PBB (3,5 mkr/mn)
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PucyHok A.3 - MNMonHas noHHaa xpomaTtorpamma cmecein PBB n PBDE
(ot BDE-1 go BDE-206 5 mkr/mn, BDE-209 5,0 mkr/mn, PBB 3,5 mkr/mn)

61



CThb IEC 62321-2012

MpunoxexHue B
(cnpaBo4yHoe)

UcnbiTaHne Ha Hanuuue wecTuBaneHTHoro xpoma (Cr(Vl) B 6ecuBeTHbIX
U LUBETHbIX aHTUKOPPO3MOHHLIX NOKPbITUAX HA MeTanne

B.1 O63op

HaHHbld MeTop UCTONbL3yeTCA AN KaYeCTBEeHHOro OnpepesieHVsl HanMuua LIeCTUBANeHTHOro Xpoma
(Cr(VI) B DecuBeTHbIX U LBETHbIX AHTUKOPPO3MOHHBIX MOKPLITUSAX Ha MeTannuyeckux obpasuax. Cr(Vl)
SIBNAETCS TOKCUYHbIM BewecTBoM. Bee noteHumanbHble Cr(VI)-cogepxalue obpasubl U peakTuBbl, UCMOMb-
3yemMble B pamMKax faHHOro MeToAa UCNbITaHWi, A0MmKHbI 06pabaTtbiBaThCsi ¢ COBNIOASHMEM OnpeaeneHHbIX
Mep NpPegoCTOPOXHOCTH.

Beugy Bbicokoi akTMBHOCTU koHUeHTpaumsi Cr(VI) B aHTUKOPPO3UOHHOM MOKPbLITUM MOXET KapauHanbHO
M3MEHATLCA CO BPEMEHEM U B 3aBMCUMOCTM OT YC/IOBUIA XpaHeHUs. [03TOMy AaHHbI METOf, UCTIbITaHUs
MCMONb3yeT NMPaKTUYECKUin 1 3chbheKTMBHBIN Noaxop K KavecTBeHHOMy OGHapyxeHuto copepxanus Cr(VI)
B crnoe nokpbiTusi. O6pasupl, BoIGpaHHbIE N1 UCTIBITAHUA, JOJDKHBI XPAHUTLECA B YCIOBUSX OKpYXalowwei
cpepbl, @ aHaNMTUYECKUin MEeToA, pacCMaTpUBaeMbIii B HACTOSILLEM pa3gerie, SODKeH NPUMEHSTLCS B TeYeHue
30 gH ¢ gathl HaHeCeHUs NOKPbLITUS. YCNoBUS okpyxarowein cpeapl: oT 45 % RH no 75 % RH (RH = otHocu-
TeNnbHas BNaXxHOCTb) U Temnepartypa oT 15 °C po 35 °C. Ecnu o6paseu He MOXET XPaHUTLCS B YKa3aHHbIX
YCINOBUSIX UNKU He MOXeT ObiTb NoABeprHyT aHanuay B TeveHue 30 gHeit ¢ gaTbl HAHECEHUS MOKPLITUA UK
eCNM pjaTa W3rOTOBNEeHUS U YCIOBUS XPaHEHUs HEU3BECTHbl, aHaNUTUYECKWUI pesysibTaT, MoJyuYeHHbIN
C NOMOLLLI0 AaHHOMO METOAA UCNbITaHUIA, He MOXET NOoATBepAUTb, coaepxancs nu Cr(VI) B crioe nokpbITus
B UCXOZHOM COCTOSIHUM. [MonyyeHHble pesynbTaThl MOTYT TONBKO yKa3aTb Ha npucytcraue/orcyrcreue Cr(VI)
B Npegenax UCMonb3yeMoro MeToga BO BPEMS UCTIbITAHUS. 3TO [OMKHO ObITb YETKO U3NOXEHO B aHANUTU-
YECKOM OTUeTe.

[aHHbIA MeTog COCTOMT M3 ABYX OCHOBHBIX MPOLEAYP: NPoLeAypbl KanesibHOro UCNbITaHUS U NpoLeaypbl
3KCTparvpoBaHus B kunswei Boge. brnarogaps cBoeit NpocToTe NepebIM MOXET NPOBOAUTLCA KanenbHbIA
aHanua. Ecnu xe nocne 3aBepLueHus Bcex npouegyp (cm. B.5.1) kanenbHbiit aHanua gaet oTpuuaTenbHbii
pe3ynbTaT UM HeT YBEPEHHOCTU B pedynbTaTtax KanesbHOro aHanuM3a Wiu UMeloTCsl LiBeTOBbIe (POHOBbIE
NOMEXH, Arsi NOATBEPXKAEHUS NOSYYEHHbIX Pe3ynbTaTtoB MOXET MCMONb30BATLCS NPOLEAypa SKCTParMpOBaHUA
B Kunsilel Boge. LiBeToBas MHTepdepeHuus YacTo HabniogaeTcsl B BETHbIX aHTUKOPPO3UOHHbIX NOKPLITUSX,
BbI3bIBAs UCKAXKEHUE pe3ynbTaToB UCTbiTaHus. Ecnu Hanuuue Cr(VI) B o6pa3ue obHapyuBaeTcs ¢ NOMOLLbLIO
KanesibHoro aHanusa unu MeTofa 3KCTparMpoBaHUs B Kunswein soge, cuutaetcs, uto Cr(VI) copepxurca
B NOKPOBHOM cnoe obpasua.

MpumeyaHve — CpaBHUTENLHbIE CTaHAAPTHLIe pacTeopbl Cr(VI), ucnonb3ayeMbie B pamkax 4aHHOrO MeToga UChbi-

TaHus, 6binu BbIGpaHbl HA OCHOBaHUM MccnegoBaHuin AByx MCU, opraHu3oBaHHbIX TEXHUYECKMM KomuteTom 111

IEC WG3. PeaynbTaTtbl UCMbITAHWA BbIpAXalOTCA B MONOXWUTESIbHBIX U OTPULIATENbHLIX TEPMUHAX OTHOCUTENIbHO

Hanuuusa Cr(V1). Bonee nogpobHas Hopmauua NpMBoguTCA B nogpasaene B.6.

Pacteopbl unu otxoppl ¢ cogepxarduem Cr(VI) AormkHbI yTUNM3UMPOBaTLCH COOTBETCTBYIOLUM 06pasom.
Hanpumep, ackop6uHoBasi KUCNOTa UMK Apyrue BOCCTaHOBUTESbHbIE PeaKkTUBbLI MOTYT UCMOSIb30BaTLCA ANS
npeo6pasosanus Cr(VI) 8 Cr(lll).

B.2 Mpubopkl, o6opynoBaHue u Mmatepuanbl

Cnegyowume npubopsl, 060pyaoBaHue u MaTepuarnbl SOMKHbI UCNONb30BaTLCA ANA aHanuaa:

a) OTkanubpoBaHHbIe BeCbl: aHaNUTU4Yeckme BeCbl ¢ TOYHOCTBIO namepeHus oo 0,1 mr.

b) TepmomeTp unu gpyroe yCTpoucTeo Ans UsMepeHusi Temnepartypsl 4o 100 °C.

¢) Konopumetpuueckuii npubop: cnektpochoTOMETp ANs UCMOonb3oBaHus npu 540 HM, oBecneunBaloLLmii
cBeToBYyl Tpaektoputo 1 cMm unu Gonblie, unu unsTp-chotomeTp, obecneumnBaloLLMii CBETOBYIO TPAEGKTOPUID
1 cM unu Gorblue, OCHALLEHHbII XeNTO-3e51eHbIM (DUNETPOM C MaKCMMaTTbHOM NMPONYCTUMOCTBIO OKOMNO 540 HM.

d) NabopatopHoe oGopynoBaHue: Bce nabopaTopHoe 060pyaOBaHMEe MHOMOKPaTHOrO UCMONb30BaHUs
(u3 crekna, kBapua, nonuatuneHa, nonuterpacgpTopatuneHa (PTFE) u 1. g.), BkIoYas KOHTelHepbl Ans
o6pa3LoB, AOMKHO NOrpyaTbCs Ha Houb B Boay (B.3, nepeuncneHue g) n mowwee cpencteo nabopartop-
HOrO Knacca AOIMKHO npornonackusaTtbes Bogoi (B.3.g) ¥ BHOBb norpyxarbcsi Ha 4 4 B CMeCb pa3baBrieHHbIX
kuenot (HNO;:HCI:H,O = 1:2:9 no o6bemy) ¢ nocnegyrowmm npononackueaHuem sogoii (B.3, nepeuuc-
neHwue g). flonyckaeTtcs uCNonb3oBaHWe U Apyrux crocobGoB OYMCTKU NPU YCIIOBUM, YTO OHU CMOryT obecne-
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YT HEOOXOANMBIN YPOBEHb YUCTOTHI, KOTOPbI MOXHO NPOAEMOHCTPUPOBATL NOCPEACTBOM aHanu3a Xono-
CTbIX PacTBOPOB B paMKax AaHHOIo MeToaa.

e) MepHble mapyvpoBaHHbie LunuHapbl: 100 Mn cTeknaHHaA nocyaa knacca A Unu 3KBUBaNIEHT NpUem-
NeMoii TOUHOCTU U [OCTOBEpHOCTU. [lonyckaeTcs Taloke UCNonb3oBaHue ApYroro MepHoro o6opyaoBaHus,
Hanpumep, aBToMaTtmyeckux pasbaButeneit npuemMnemoit TOUHOCTU U [OCTOBEPHOCTU.

f) OTo6paHHbIe rpapyMpoBaHHbIE NUNETKU: CTEKNAHHAA NOCyAa Kracca A unu 3KBUBaJIeHT NpUuemMnemMon
TOYHOCTU N [OCTOBEPHOCTU.

g) SKCTpaKUUOHHAsA eMKOCTb: NabopaTopHbIN XUMUYECKMIA CTakaH U3 GOpPOCUNMKATHOrO CTekna Wunu
KBapLia ¢ 06bemHo rpagyupoBkor 250 Mn UnNKu ero 3KBUBANEHT.

h) Harpesatowee ycTpoincTBo: cnocobHoe obecneunTb kKMNeHWe 3KCTPAKTHOro pacTeopa.

i) dunbTpylowme membpanbl (0,45 MkM) (kenaTenbHO Ha LeUIioNo3HONW OCHOBE) uiu nonmkapboHaTHble
meMbpaHbl.

B.3 PeakTtushbl

JosKHBI MICNONB30BAaTLCA CleAyIoLIME PeaKTUBhI:

a) 1,5-guchenunkapba3aung, Knacc aHaNMTUYECKOro peakTuea.

b) CraHgapTHbIi pacTBop auxpomara kanua KoCr,O; (coagepkawmii 400 mr/kr obwero Cr): B CTEKNsIHHOM
KOHTeitHepe pactBoputb 0,113 r guxpomara kanus K,Cr,O; (knacca aHanuTU4eCKoro peaktuesa) B Bofe
(B.3, nepeuncnenue g) u pasbasuts Bopoit (B.3, nepeuucnerue g) oo obweit maccol 100 r. MNOTHO 3aKpbiTh
KOHTeWHep KonnaykoM unu npobkoil. Cpok rogHOCTU Takoro pacTBopa COCTaBnseT NPUMEPHO OLUH rof,.

c) CraHgaptHbiii pactBop K;Cr,O7 (cogepxawmii 1 mr/kr obwero Cr): B CTEKNAHHbIA KOHTEUHED B3Be-
cutb 0,25 r pactBopa u3 onepauumn b) u pasbasuts Bogon (B.3, nepeuncnerue g) oo obweii maccel 100 .
MNOTHO 3aKpbITh KOHTEMHEp KONMnaykom unu npobkoil. Cpok rogHOCTU TaKOro pacTeopa cocTaBnsieT 24 y
nocne NpUroToBNEHUS.

d) AueToH Knacca aHanMTMYECKOro PeakTuBea.

e) 3raHon C,Hs0H (96 % (no o6bemMy) knacca aHanUTUYECKOro PeakTuBea.

f) PactBop optodoctopHoit kucnotel H3PO4 (75 % (no macce) knacca aHanUTUYECKOro peakTuea.

g) Bopa: knmacc 2 cornacHo I1ISO 3696 6e3 kakux-nubo nomex/uHrepcepeHumii.

B.4 NMogroToBka oGpasya

Mepen npoBeAeHUEM MCMbITaHUS, MOBEPXHOCTb 06pa3ua HeoGX0AMMO OUMCTUTL OT BCEX 3arpsa3HeHui,
cnefoB nanbueB U nsATeH. Ecnu noBepxHOCTb NOKPbITa MAacnsHOW NNEHKOW, ee Heo6GxogumMo ypanuTb
€ NMOMOLLbIO YUCTOM, MArkol NlabopaTopHOi BETOLLIM, CMOYEHHOI B NOAXOQSALLMIA pAaCTBOPUTENb UK Nocpea-
CTBOM MNPOMBIBKM NMOBEPXHOCTM COOTBETCTBYIOLLUMM PacTBOpUTENIEM NpU KOMHATHOW Temnepartype (He npe-
Bbiwas 35 °C). Obpasubl He JOSKHbI NOABEpraThCsl NPUHYAUTENBHON CylIKe NpuU Temnepatype CBbille
35 °C. He ponyckaeTtcs o6paboTka 06pa3LoB B LLENIOYHBIX pacTBOpax, TaK Kak LWernoyYb MOXET paspyLuMTb
@HTUKOPPO3UOHHOE MOKPLITUE.

Ecnu nosepxHocTb ofpasua 3awulieHa MONIMMEPHBbIM MOKPbITUEM, MOXHO UCMOSNbL30BaTb MEJIKYH
HaxxgauHyl Gymary, Hanpumep, wnucosanbHyw Gymary SiC ¢ 3epHuctocteio 800 gns cHATUS nonumep-
HOro cfos, Ho 6e3 yganeHus aHTUKOPPO3UOHHOTO NOKPbITUSA 06pa3ua. MoryT ucnonb3oBaThCs Takke Aapyrue
cnoco6bl yaaneHus, ecnv oHU NOATBEPAUITU aHANOTUYHYIO UK 6oree BLICOKYI0 3(h(DEKTUBHOCTL.

B.5 Mpouenypbl ucnbiTaHuin

B.5.1 KanenbHbIM aHanu3

KanenbHbIin aHanua NnpoBogUTLCA Criedyowmum o6pasom:

a) Pacreoputb 0,4 r 1,5-gucpeHunkapbasumga (B.3, nepeuncneHue a) B cmecu u3 20 mn auetoHa (B.3, nepe-
uucneHue d) u 20 mn staHona (96 % (no o6vemy), B.3, nepeuncnerue e). Mocne pacteopeHus go6aeuts 20 mn
pacteopa opTococtopHoii kucnoTtbl 75%-Hoit (no macce) (B.3, nepeuucnenue f) u 20 mn Boge! (B.3, nepe-
yucneHue g). laHHbIil pacTBOp AOMKEH ObITh NOATOTOBNEH He Gonee yem 3a 8 U 0O UCMOSIb30BaHMSI.

b) Ecnu obpa3seu umeet chopMy MeTanMuyeckoi nnacTuHbl, TO creayeT nomectutb oT 1 o 5 kanenb
UCMbITATENTILHOro pacTBopa (NpuroToBneHHoro B B.5.1, nepeuncneHue a) Ha noBepxHOCTb obpasua. Ecnu
B obpasue cogepxutca Cr(VI), yepesa HECKONMbLKO MWHYT MOSIBUTCA KpacHO-(hUONeToBblii uBeT. Takoi
peaynbTaT UCTbITAHUSI CYMTAETCA NONOXUTENBHBLIM. MpyY NoNyYeHun apyrux nokasareneil pesynstar cuuTa-
eTcs oTpulaTenbHbIM. MiamMeHeHUe LBeTa Miu NONOXUTENbHbIA Pe3ynbTaT UCTbITaHUSA MOXHO NOATBEPAUTL
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C MOMOLWBIO Cneaylowmx npoueayp, onucaHue KOTopbix npuBogutcs B B.5.1, nepeuucnenue d). Ecrm
uccnegyetcs obpasel] KpenexHbIX 3/IEMEHTOB, Hanpumep HeGOomnbILIMX BUHTOB, €ro Heo6XxoAUMO NOMECTUTL
B HeGonbLOW KOoHTeiAHep Tuna npobupka u aobasuth Tyaa oT 1 A0 5 Kanenb UCMbITaTEeNLHOrO pacTeopa
(npurotoenexHoro B B.5.1, nepeuncnenune a). Ecnu B obpasue copepxutcs Cr(Vl), yepes HECKONbKO MUHYT
NOSIBUTCA KPaCHO-hMONETOoBbLIN LBET. [Ana Toro 4ytobbl 66110 nyylle Habnogats 3a LIBETOM UCTILITATENLHOMO
pacTBopa, obpa3seL| KpenexHOro MEMEHTa MOXHO AOCTaTh M3 KOHTEAHEPa, a KOHTEWHep NOCTaBUTL HaNpoTUB
6enoro ¢poHa.

¢) Npu nonyyeHH NONOXKUTENBHOTO pe3ynbTata UCTIbITAHUA CYUTaAETCs, YTo obpasey cogepxmt Cr(VI)
B NOKPOBHOM cnoe. [lankHeinwuii aHanu3a He TpebyeTcs.

d) Ecnu pesynbTaT MUCNBITAHUA OKAXKETCA OTPULIATeNbHbIM, HEOBXO0AUMO BLINOMHUTL creaylowue
onepauuu:

— BbiOpaTh HEM3MepeHHbIi y4acTOK Ha NOBEPXHOCTU 06pa3ua B popme METaNNUYECKON NNTACTUHBI UK
BbIOpaTh Apyroi o6pa3sew] KPenexXHOro MEMEHTa Takoro xe Tuna. C NOMOLLBIO MENKOWU HaXxxpavHou Gymary,
Hanpumep wnucosanbHoit Gymam SiC ¢ 3epHUcTOCTbIO 800 3a4MCTUTL, BO3MOXHO, BOCCTAHOBMWBLUYIOCS
NOBEPXHOCTbL XpoMara, HO 6e3 CHATUA BCEro NOKPOBHOO Cos.

— Ha BHOBb 3auMLLEHHOW NOBEPXHOCTU NOBTOPUTL B.5, nepeuncnenune b. MNpu nonyyeHuu nonoxutens-
HOro pesynbTara UcnbiTaHus cumuTaeTcs, YTo obpaseu cogepxut Cr(VI) B NOKPOBHOM cnoe.

— Ecnu pesymnbTar UCNbITaHUSi BHOBb OKXKETCH OTpULIaTeNbHbIM, HeO06X0aMMo NoBTOPUTL onepauuio B.5,
nepeuucnexue d ¢ 6onbwmum ycunuem gnsa Gonee rny6Gokoi 3a4nMCTKU NOKPOBHOTO CJIOS, a 3aTEM NMOBTOPUTL
BTOpPYIO onepauuio B.5, nepeuncnenune d. Ecnu pesynstaT UCNbITAHUA OKAKETCH OTPULIATENbHBLIM NPY AOCTU-
XEHUU OCHOBHOMO MaTepuana/noanoXku, CYUTAETCH, YTO Ha MOMEHT NpoBedeHUst UcnbiTaHusi o6pasel
HaXoAuTCA HUXe ypoBHA obHapyxenus Cr(VI).

— Ecnu HEeBO3MOXHO ONpenenuTb LBET, NPOSBUBLLEACA BO BPEMS UCTIbITaHUS!, HEOOXOQMMO NOMEeCTUTL
OfHY Kannio craHgapTtHoro pacteopa Ko.Cr.O; (cogepxauwero 1 mr/kr Cr, npurotosneHHoro B B.3, nepeunc-
IleHue C) Ha BHOBb OTTMONIMPOBAHHYIO FONYI0 NOANOXKKY/OCHOBHOW MaTtepuan U CMellaTb ee C OQHON Kannei
MCTbITATEIbHOrO pacTeopa (NpurotoBneHHoro B B.5.1, nepeuucnexue a). B kauecTBe anbTepHATUBLI MOXHO
cMeLlaTh paBHOE KONUYeCTBO cTtaHaapTHoro pacteopa K,Cr,O; (copepxawero 1 mr/kr Cr, NpuroToBNeHHOro
B B.3, nepeuucnenne c) u ucnbitatensHoro pacrsopa (npurotoBneHHoro B B.5.1, nepeuucnenue a) B
HeBonbLIOM KOHTeliHepe Tuna npobupka.

— CpaBHuTb LBET, NOJTyueHHbI B 06pa3ue, ¢ LBeTOM, NofyyYeHHbIM B cTaHaapTHom pacteope KoCr,0;.
Ecnu B 06pa3sue nonyyeH Takom xe unm 6onee KpacHbiit LIBET B CPABHEHUU C LIBETOM, NOJTyYeHHbIM B CTaH-
JapTHOM pacTBOpe, pe3ynbTar KanenbHOro aHanusa obpasua cuutaetcs nonoxuresnbHbiM. Ecnu uger,
noslyyYeHHbld Ha obpasue, ABNSETCS NPO3payHbIM (HET LBeTa), pesynbTaT UCMbITaHUsi CYUTAeTCs oTpUla-
TenbHbIM. ECNU LBeT, nonyyeHHbit Ha obpas3ue, MeHee KpacHbIi, YeM LBeT M3 CTaHAAapTHOIO pacTBopa,
HO He npo3payHblii, nepexogure k B.5.2.

— MonoxuTenbHblA pesynbTaT KanenbHoro aHanusa ykasbiBaeT Ha cogepxaHue Cr(VI) B nokpbiTum.
KoHueHTpauusi Cr(VI), obHapyxeHHass B pacTBope KanefbHOro aHanu3a, paBHSAETCS WM NpeBbllaeT
1 mr/kr. OgHako oHa He AOIbKHA MHTEPNPETUPOBATLCA Kak koHUeHTpauus Cr(VI) B nokpoBHom cnoe obpasua
M He [orKHa MCnosb3oBaThCsl B KayecTse npepena obHapyxeHuss MeTopa NS [aHHOTO KauyeCTBEHHOro
UCNbITAHUS.

e) B uenax cpaBHEHUs1 MOXXHO MPOBECTU aHANMOMYHBIE UCTILITAHUS A1 OCHOBHOMO MaTepuana/Mopnoxku.
Ons aToro Heo6xoouMO MOSHOCTLIO YAANUTL BCE NOKPOBHbIE CIIOM C MOMOLLLIO HaXXAa4Hoi Gymaru unu
Hagduns unu nocpecTBoM 06paboTku pacTBOPOM KUCHOTHI.

f) Ecnn kanenbHblit aHanua AaeT oTpuuaTesbHbI pesynbTaT UM HET YBEPEHHOCTU B pesynbTarax,
MoNyYeHHbIX KarnernbHbIM METOZOM, O NPOBEPKU MOXET UCNOJNL30BaTLCH Npouegypa 3KCTparMpoBaHUA
B KUNSLLEW Boae cornacHo B.5.2.

B.5.2 Mpoueaypa sxkcTparMpoBaHuA B Kunslei Boae

a) UcnbitatenbHbiik pacTBop, NPUrOTOBNIEHHLIM B B.5.1, nepeuucneHne a, MOXeT MUCNOSL3OBATLCH
B AaHHOW npouegype 6e3 kakmx-nmbo usmeHeHMii. AnbTepHaTUMBHBLIA UCNLITATENbHLIA pacTBop ¢ Gonee
ONUTENbHLIM CPOKOM XpaHEHUs MOXET Taloke MCMONb30BaTLCH B paMKax AaHHON npoueaypbl. Takoii anstep-
HaTUBHbIA pacTBOp roToBMTCH crnepylowmm obpasom: pacreoputs 0,5 r pudenunkapbasura (B.3, nepeumnc-
nexue a) B 50 mn auetoHa. PasmewmBasn, megneHHo pa3baeutb Bogoi B o6beme 50 mn (B.3, nepeumnc-
nenue g) (bbICTpoe cmelMBaHMe MOXET NPUBECTU K ocaxaeHuio audeHunkapbasuta). [Ana obecneueHust
MaKCUMasbHON CTabMNLHOCTW, AAHHbIW UCTIbITATeNbHbIA PACcTBOP AO/MKEH XPAHWUTLCS B OXNAXKAEHHbLIX YCHO-
BusX B ByTbinke U3 sHTapHoro crekna. Mocne obecuBeuuBaHUs PacTBOp He A0NYCKAETCs K yrnoTpebnexmio.
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b) Mnowapb NOBepxXHOCTU u3mepsiemoro obpasua pomkHa coctasnaTh (50 + 5) cMZ. [Ins HebonbLIMX
YacTeil, Takux Kak KpenexHbie MEeMEeHThl unu ob6pasubl ¢ HEPOBHOW NOBEPXHOCTLIO OMMKHO UCMONL3OBATLCS
nogxoasiiee konuuecTso o6pasLoB ¢ Tem, uTobhl 06LWan Heobxoguman nnowaak cocrasuna (50  5) oM.

Mpvmevanue 1 — Ecnu ucnonbsyetcss obpasel CO CNOXHOW MOBEPXHOCTLIO, ee MIolagb MOXHO onpegenvtb

no TexHonoruveckoi cneuudukalum obpasua, ecnu uMeeTcs, UnNK No ero pasMepam u dopme. Hanpumep, BUHT

C NSIOCKO NOTalHOM ronoBKOW MOXET pacCMaTpUBaTLCA Kak OAWH MeTannUYeckwuil LMnuHap (CTepxeHb BUHTA),

CMeXHbIA C OfHUM MeTannMYeckum KOHycom (ronoska BuHTA). Mnowaab CTePXKHS BUHTA MOXHO onpeaenvuTb

C NOMOLLLIO crieayioLlen (opMynbi:

Sy, = 2Ry Hy, + 2n(Ry, )2, B.1)

roe Sp — paccuMTaHHas nnoLaab NOBEPXHOCTU CTEPXHA BUHTA;
Ry, — paguyc cTepXXHA BUHTA;
Hp — BbICOTa CTEPXHS BUHTA.
PacueT nnowaayu noBepXHOCTU rofIOBKM BUHTA:

Sy = (R +Ry Hy +7R,7, (8.2)

rae Sh— paccuMTaHHas MioLaab NOBEPXHOCTU CTEPKHA BUHTA;
R — BEpXHUIA paguyc ronoBK1 BUHTA;
Hi, — BbICOTaA rONOBKU BUHTA.

Obwwan paccuMTaHHas Nnowaab NOBEPXHOCTU BUHTA:
S¢ =Sp +S, - 2n(R, )?, (B.3)

rge S; — obwas paccuntaHHas nnowaabL NOBEPXHOCTU BUHTA.

MpymeyaHue 2 — OBecneueHme obLLeil NNOWaAU NOBEPXHOCTI BenuunHOM (50 + 5) cM? MOXeT okasaTbesl 3aTpya-
HWTeNbHBIM A1 HEKOTOPbIX JJIeKTPOHHLIX 4acTel. B Takux cnyvasx MOXeT WCMOMb30BaTLCA YMEHbLUEeHHasA
nnowjagb NOBEPXHOCTUA C COOTBETCTBYIOLLEN KOPPeKTUpOoBKO koadpuumeHTa pasbasnequs. [laHHas KOPPeKTUpOBKa
AoMkHa GbITb YkasaHa B OTYeTe Mo NpoBeAeHUI0 aHanusa.

¢) Harpetb 50 mn Bogpl (B.3, nepeuncneHue g) B NogxXoaaLeM XMMUYECKOM CTakaHe (C rpagyvupoBKOn
obbema) (B.2, nepeuncnenve d) 4o kuneHus U NOSIHOCTLIO NOrPY3uTL obpasel (06pasupl) B ctakaH (B.2, nepe-
uucneHue d). 3akpbiTh CTakaH CMOTPOBbLIM cTeknom (B.3, nepeuncnenue d). MNpousBecTy BhilENauMBaHue
B TeyeHue (10 £ 0,5) MmuH Bo Bpems kuneHust Boabl. [loctath obpasewl (06pasubl) M OXNaauTh XMMUUECKUIA
crakaH (B.2, nepeuncnenue d) un ero cogepxumoe A0 KOMHaTHOW Temnepatypbl. Ecnu yacte Bogbl ucnapm-
nacb, po6aesutb Bogbl (B.3, nepeuncnenve g) go 50 mn. Ecnu pacTBop nofyuusicss MOJIOYHOIO LiBeTa wim
MMeeT 0CafokK, ero HeobxoguMo NponycTUTb Yepe3 MembpaHHbiit hunbTp (B.2, nepeuucrnieHue i) B cyxoit
nabopaTopHbliA Xumuyeckuin ctakaH (B.2, nepeumcnenue d). [lo6asute 1 mn pactBopa opTodocgOopHOM
kucnothl (8.3, nepeuncnenue f) u xopowo nepemeluars. BbUTh NoONoBUHY pacTteopa (NpUMepHO 25 mn)
B ApYyroil cyxoil xumuueckuin ctakaH (B.2, nepeuncnenme d). Jo6aButb 1 mMn ucnbITatenbHOrO pacreopa
(B.5.1, nepeuucnenue a), unu B.5.2, nepeuncnenuve a), B oguH U3 ABYX XMMUYECKUX CTakaHoB (B.2, nepe-
uucneHue d), nepemeluarts U NPOBEPUTL LIBET OTHOCUTENLHO pacTBopa B ApyroM crakaHe (B.2, nepeuucne-
Hue d), ncnons3yemom B Ka4ecTBe KOHTpOribHOro obpasua. KpacHsliii LiBeT ykassiBaeT Ha npucytcreue Cr(Vl).

d) Ecnu uBeT nosiBUNCA BO BPEMS UCTbITAHMS M €ro TPYAHO onpegenuTb, NopLMIo pacTBopa Heobxoaumo
nepenutb B 1 cM abcopBLUUOHHYI0 siueitky (B.2, nepeuncnenue c). Yepes 2 MUH peakuuu M3mepuTb Norno-
weHue npu 540 HM OTHOCUTENBHO KOHTPOJBHOIO PacTBOpa C UCTONb30BAHMEM KOITOPUMETPUHECKOro npubopa
(B.2, nepeumncneHue c). NMpoussect Tpu M3MEpPEeHUs U B3ATb CPEAHEEe 3HAYEeHWE B KauyecTBe KOHEYHOro
nornoLeHus obpasua.

e) PasbaButb 1 mn craHgapTtHoro pactBopa K,Cr,O; (cogepxaiero 1 mr/kr Cr u NpUroTOBREHHOro
B B.3, nepeuncnenue ¢) go 50 mn ¢ ucnons3osaHuem eogsl (B.3, nepeuncnerue g). Jobasuts 1 Mn pacTeopa
opTococthopHoit kucnoTsl (B.3, nepeuncnerue f) u xopowo nepemewtars. Jo6aBuTs 2 M UCTILITATENIBHOMO
pacteopa (B.5.1, nepeuncnenue a), unu B.5.2, nepeuncneHue a), nepemeluars U U3MEpUTb NOMTIOLLEHUE
TpY pasa, KaK ckasaHo Bbille. B3aTb cpegHee 3HayeHue Tpex M3MEpPEHUIn B KaueCcTBe KOHEUYHOTO MOrTOWeHUs
cTaHgapTHOro pacTeopa.

f) Ecnu 3HaueHue nornoweHusi, nonyyeHHoe B B.5.2, nepeuucnexue d), paBHseTCs unu npesbiaeT
3HaueHue, nonyyeHHoe B B.5.2, nepeuucneHve e), obpasen cuuTaeTcs NOSNIOKUTENBHBIM B OTHOLUEHUM
Cr(VI). B npoTMBHOM crny4ae peaynbTar UCTIbITAaHUS CYMTAETCS OTpULATESIbHbIM.

g) MonoXuTenbHbIi pesynbTaTt UCTILITaHUS METOAOM SKCTParMpoBaHWUSA B KUMSLLEW BOAe YKasbiBaeT Ha
npucytcteue Cr(Vl). KoHueHTpaums Cr(VI), oGHapyeHHasi B pacTBOpe 3KCTparmpoBaHus B KUMNsLWWe Boge,
paBHsieTcst unu npeebiwaeT 0,02 mr/kr 4ns nnowaau nosepxHocTu 50 oM’ ucnone3yemoro obpasua. OgHako
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OHa He [0IhkHa UHTepnpeTMpoBaTbCcA Kak KoHueHTpauus Cr(Vl) B nOKpOBHOM cnoe ofpasua U He JOofmkHa
MCNONb30BaTLCA B KauecTBe npeaena obHapyxeHns MeTofa st AaHHOTO KAYECTBEHHOIO UCTIbITAHUS.

B.6 OueHka meToga

MpuHuun gaHHoro metoda Obin m3yueH u nopaepxaH asymss MCW, opraHM3OBaHHbIMU TEXHUYECKUM
komutetom 111 IEC WG3. [laHHble uccnenosaHus GbiM choKyCUpOBaHbl Ha OGHAPY)XeHUM NPUCYTCTBUS
Cr(VIl) B aHTUKOPPO3NOHHbBIX MOKPLITUSIX HA METaNNUYEeCKUX NoBepxXHOCTSX. B xoge nepBoro uccnenoBaHus
npuHMMano yyactue 14 mexayHapopHbix nabopatopuii, a B paMkax BTOpOro uccnefoBaHusi 6b110 3apeii-
cTBOBaHO 12 nabopartopuii.

CpaBHuTenbHble CTaHgapTHble pacteopbl Cr(VI), ucrionb3yemblie B paMKax JaHHOMO METOAAa UCTIbITaHWS,
a umenHo 0,5 mr/kr gns kanenbHoro aHanusa u 0,02 mr/kr ons npoLieypbl SKCTParMpoBaHua B KUNALWLEN Boae,
6binn BbIOpaHbl Ha OcHOBaHMM pesynbTaTtoB AByx MCW. [lpyre cpaBHUTENbLHbLIE CTAaHAAPTHLIE PacTBOPbLI
MOXXHO HalTU TaioKe B IPYTUX CTaHAAPTHbLIX PacTBOPOB, kacatowmxcs Cr(Vl), Hanpumep B [49)], rae noporoBoe
3HaueHue 0,1 mkr/cm> ucrnonb3yeTcsl ANA KaYeCTBEHHOTO CPaBHEHMS, Bbille KOTOPOro obpasel cooepxuT
Cr(VI1). DaHHOe noporoBoe 3Ha4YeHue He NoABepranoch oLeHke B pamMkax AaHHOro Metopda. Crnegyer Takke
06pa1‘u'l'b BHUMaHUe Ha TO, YTO B pa3HbiX MeToAax UCNONb30BaNUCh pasHbie eauHULIbI UBMEepeHUs.
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Mpunoxexue C
(cnpaBouHoe)

OnpepaeneHue wectuBaneHTHoro xpoma (Cr(VI) B nonumepax
M 3NEKTPOHHbLIX YCTPOMCTBAX C NOMOLLLIO KONIOPUMETPUYECKOro MeToaa

C.1 O630p

B HacTosiem pasgene NpMBOOUTCA ONUCaHWUE METOAA KOJNIMHYECTBEHHOTO M3MEPEHUS LLECTUBASIEHTHOIO
xpoma Cr(VI) B nonMmepHbix obpasiiax U aNEeKTPOHHbIX KOMMOHeHTax. Mpegnaraemblii METOR UCMONbL3YeT
npoLieayphbl LWEenoYHoro pasnoxeHus ans akctpakuumn Cr(Vl) ns o6pasuos. MccnegoBaHusi nokasanu, yTo
LLenoYHoi pacTeop siBnseTcs Gonee 3hheKTUBHLIM, YEM KUCIIOTHBLIN PacTBOp Ansi akcTpakuuu Cr(Vl) u3
BOJOPacTBOPUMBIX U BOAOHEPAaCcCTBOPUMbIX 06pa3LoB. pu 3TOM B LLENOYHOM 3KCTPAKLIMOHHOM pacTBoOpe
npoucxXoauT MUHUManbHoe BocctaHoBneHue ucxogHoro Cr(Vl) B Cr(lll) unu okucnenue Cr(lll) B Cr(VI).

LLlenoyHoO 3KCTPaKLUOHHBIA pacTBop — 310 cmech 0,28 monw/n Na,CO; u 0,5 monb/n NaOH. Lienesoii
obpasel, BbiBapuBaeTcs B pactsope npu Temneparype ot 90 °C go 95 °C Ha npoTspkeHuM 3 u. KoHLIeHT-
pauus Cr(VI) B aKCTpaKTe onpegensieTcs no ee peakuum B KUCHbLIX ycnoBusx ¢ 1,5-gudeHunkap6asupom.
Mpu atom npoucxoaut BocctaHoBnenue Cr(V1) B Cr(lll) B xoge peakuwm ¢ guceHnnkap6asmgom, KOTopbiit
okucnsietcss B gucbenunkapbasoH. B xope panbHeiiweit peakuuu Cr(lll) v gudeHunkapbason obpasyior
KOMIJIEKC KpacHO-(bUMONeToBoro LBeTa. [ns KONMMYECTBEHHOTO WU3MEpPEHUS NOSTYYEHHOTO KOMIJIEKCHOrO
pacTBOpa MOXET UCrONbL30BaTLCA KONOPUMETP unu cnektpocdoTtomeTp npu 540 HM.

Ons cHwkeHns xummnueckoi peakuun Cr(VI) obpasLibl U 3KCTPaKTbl AOMMKHBI XPaHUTLCS A0 aHanuaa npu
Temnepatype ot 15 °C go 35 °C 1 oOTHOCUTENbHOW BNAXHOCTU OKpyXatowei cpeawl ot 45 % 0o 75 %. Tak
Kak MexaHu3am crabunbHocTu Cr(VI) B 3kCTpakTax ewe He U3yueH NoSIHOCTLI0, aHanu3 A0MKEeH NPOBOAUTLCS
KaK MOXHO BbICTpee nocsie 3KCTpakuuu.

Mpv npoBefeHUn MexgyHapoaHbIX MexnabopaTopHbIX UCCIIe[oBaHuii BO BpeMsl pa3paboTku gaHHOro
MeToga Obino ycraHoBneHo, YTo 3kcTpakums Cr(VI) B Gonbluoii creneHu 3aBucut OT matpuubl obpasua.
MoaToMy MpMrogHOCTL OAHHOTO METOAA WMEET MEePEeMEHHbIA XapaKTep M 3aBUCUT OT COCTaBa MaTpuubl
uccnegyemoro obpasua. Kaxabiii o6pasel, QomkeH OLeHMBATLCS C NMOMOLLLIO NpoLeaypbl MATPUYHLIX MUMKOB
cornacHo C.4.5.2 ¢ uenblo BbISCHEHUs, MPUMEHUM JIM JaHHbIA MeTod K LenesoMy obpasuy v Tpebylot nu
peaynbTaThl aHanuaa KOppeKTMpOBKU B 3aBUCMMOCTU OT CKOPOCTU BOCCTAHOBIEHUS MATPUyYHbIX NUKOB. Pe3syrb-
TaTbl MexnabopaTopHbIX UCCNENOBaHWUI NOKA3bIBAKOT, YTO AaHHbIA METoq NoaxoauT Ansi onpegeneHHbIX
TMNOB MONMUMEpPHbIX 00pasuoB, Brovas nonueuHunxnopug (PVC) u akpunoHutpun-6ytagueHctupon
(ABS), HO He NoaXxoQUT ONs STUNEHBUHUIIALETAaTHOIrO/NoNUaTUIeHoBoro cononumepa (EVAC/ PE).

OOWH 13 NpaKTMYeCcKUX NOAXOAOB K KONMUYECTBEHHOMY U3MepeHuio obliero xpoma, Bkmouas Cr(Vl),
B NONMMEPHBIX o6pasLiax U 31eKTPOHHbLIX KOMMOHEHTaX 3aKioyaeTes B UCNONb30BaHUA METOL0B UHAYKTUBHO
cBsidaHHOI nna3smbl (ICP) aHanorMyHo meTogaMm, onucaHue KOTopbIX NpusoauTes B pasgenax 8-10. OgHako
mMeTogbl ICP He moryT o6ecneunTk cenektuBHoe obHapyxeHue Cr(VI1); oHU onpenensioT TONbKO KONIMYECTBO
obLwero xpoma Bo BCEX XMMUYECKUx chopmax B o6pa3suax.

BoamoxHble uHTepcdepeHuMn MOryT BbidbiBaThCs BoccTaHoBrneHueM Cr(VI), okucnenuem Cr(lll) mnu
LBETOBON UHTepdepeHuneit npu NpoBeAeHUM KOSNIOPUMETPUYECKUX U3MEpeHUn. MHTephepeHLMOHHbIe
napameTpel MOryT BKMlouaTk pH, Fe?*, §%, Mo(VI), conm Hg, HO He orpaHNuMBaTLCA UMM,

Bce peaktuBbl M 06pa3subl ¢ NOTeHUUanbsHbiM cogepxaHuem Cr(VI), ucnonbayemble B paMkax gaHHOro
MeTofa, AOMKHbI obpabaThiBaThes ¢ COGNIOOEHMEM COOTBETCTBYIOLMX MEp NPeaoCTOPOXHOCTU. PacTBophI
unu otxogbl, copgepxatwme Cr(VI), QOMKHbI YTUIU3UPOBATLCSH B COOTBETCTBUMU C MECTHBIMU NPeanuCaHUsIMU.
Hanpumep, ackop6uHoBas kucnoTta UM gpyrue BOCCTAHOBUTESIbHBIE PEaKTUBbLI MOTYT ObiTh UCTMONBL30BaHbI
ansa npeobpasosanus Cr(VI) B Cr(lll).

C.2 Npu6opkl, oGopynoBaHue U MaTepuanbl

C.2.1 NMpubopsl

a) YCTpoicTBO BakyyMHOW chunbsTpaLmu.

b) HarpeBarwiee 1 nepemellnBaoee yCTPOMCTBO, cnocobHoe nopaepxuparte pabouuit pacTBop Ha
ypoBHe Temnepatypbl 0T 90 °C go 95 °C ¢ HenpepbIBHLIM NepemelunBaHueM. Ons nonumepHbix o6pasuos
MOXET UCMONb30BaTLCSA MarHUTHBIA CTepXeHb-MeLuasnka ¢ NoKpbITUeM M3 nonutetpadTopatuneHa (PTFE).
OpHako Takas Meluarnka He pekomeHayeTcs Anst (heppoMarHUTHBIX 06pa3sLIOB METANMNIUYECKUX U SNEKTPOHHbIX
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W3penuii; ANA HUX XenatesibHO UCTONL30BaTh NOABECHYI/NOTONOYHYIO MELASKY C JIONacTsiMM U BasioM U3
nonuteTpadTopaTUneHa.

¢) OtkanubpoBaHHbIii uameputenb pH ¢ pabounm guanasoHom 0-14 u TOUHOCTLIO MamepeHus +0,03 pH.

d) AHanuTuueckue Becbl C TOUHOCTbIO MaMepeHus oo 0,1 mr.

e) TepmomeTp, TEPMUCTOP MNK APYroe YCTPOWCTBO ANA uamepeHusi Temnepatypsl go 100 °C.

f) KonopumeTpuueckuii npubop: cnektpocdoToMeTp Ans Ucnonb3oBaHus npu 540 HM, o6ecneuunBaloLLmii
cBeToBylo Tpaektopuio 1 cm unu Gonblue, unu hunbTp-hoTomeTp, obecneumsaloLLmii CBETOBYIO TPAEKTOPUIO
1 cM unm 6onblue, OCHaLLIEHHBIN XeJTTo-3ereHbiM (hUILTPOM C MaKCUMaSTLHOM NPONYCKAEMOCTLIO 0KOMo 540 HM.

g) Opobunka c cucremoit oxnaxpaeHusi LN, unm 6e3 Hee, cnocobHasi usmensuath nonumepHble o6pasupl
W 3NEKTPOHHBIE KOMMOHEHTbI.

C.2.2 O6opynoBaHue

a) llabopatopHoe oGopynoBaHue: Bce nabopatopHoe oGopynoBaHMe MHOMOKPATHOTO MCMOSIb30BaHUS
(3 crexna, KkBapua, nonuatuneHa, nonutetrpadrTopatuneHa (PTFE) n 1.4.), BKNOMas KOHTeiHepbl Ans
06pa3yoB, [OMKHO Morpyxarscs Ha Houb B Bogy (C.3, nepeuncneHne n) u moiowee cpeacreo naboparop-
HOro Kfacca [OJDKHO npononackueatbes Bogoin (C.3, mepeuucrnieHMe n) U BHOBb NOrpyxatbcs Ha 4 Y
B cMech pasbaBneHHbix kucnot HNO3; m HCI (HNO3:HCE:H20 = 1:2:9 no o6bemy) ¢ nocnepyowmm npono-
nackusaHuem sopoin (C.3, nepeuncnenuve n). [lonyckaeTcs UCnonb3oBaHUe U Apyrux cnocoboB OUMCTKM Npu
YCINOBWM, YTO OHM CMOTyT o6ecneunTb He0BXOAUMLIA YPOBEHb YUCTOThI, KOTOPbI MOXKHO NPOAEMOHCTPUPO-
BaTb NOCPEACTBOM aHalim3a XOJIOCTbIX paCTBOPOB B pamKax AaHHOro MeToaa.

b) MepHbie konbbl 1 rpagyvpoBaHHbie uunuHApbE: 1000 mn u 100 Mn cTeknsHHaa nocypa knacca A
¢ npoGkamu unmn SKBMBASIEHT NPUMEMIIEMOI TOYHOCTU U JOCTOBEPHOCTU. [lonycKkaeTca Takke UCNonb3oBaHue
OPYroro MepHoro o6opydoBaHWs, Hanpumep aBTOMAaTUYECKUX pa3baBuTeneil NpUEeMNEeMol TOUHOCTH U
OOCTOBEPHOCTU.

¢) Oto6paHHble rpagyupoBaHHbIE MUNETKU COOTBETCTBYIOLLIE TOYHOCTU U JOCTOBEPHOCTHU.

d) Cocyn ons pasnoxeHust o6pasuoBs: nabopaTopHbIii XMMUYECKMIA CTakaH U3 6OPOCUNUKATHOrO CTekna
nnu KkBapua ¢ 06 bemMHol rpagympoBkoi 250 Mn unu ero 3KBMBAJIEHT.

e) dunbTpyrowme mem6paHsl (0,45 MKM); XKenaTesibHO Ha LISJUTIONO3HOU OCHOBE iU NonukapboHaTHLIe
MemOpaHsbl.

f) dunbTpylowmii anemeHT wnpuua C18.

C.3 PeakTuBbl

a) AsoTtHas kucnota: p(HNOs) = 1,40 r/mn, 65 % (no macce), KNacC aHaNMUTUYECKOro peakTUBa UM
criekTpocKkonuyeckuid knacc. Xpanuts npu 20 °C — 25 °C B TeMHOM MecTe. He ponyckaeTcs ucnonb3osaHue
asotHoi kucnotbl, HNO;, ecnu oHa MMeeT XenTblii LBET, YTO yKa3biBaeT Ha hoToBOCCTaHoBnNeHue NO;
B NO,, BocCcTaHOBUTENLHLIN peakTus ans Cr(Vl).

b) KapboHat HaTpus: Na,COs, 6e3BofHbIiA, KIAacc aHANIMTUYECKOTO peakTuBa. XpaHuTb NpU TemnepaType
o1 20 °C o 25 °C B NNOTHO 3aKPLITOM KOHTEWHEpe.

¢) Mapokenp Hatpua: NaOH, knacc aHanuTuueckoro peakrtuea. XpaHutb npu Temneparype ot 20 °C go
25 °C B NAIOTHO 3aKPbITOM KOHTeilHepe.

d) Xnopmug, mariua: MgCl, (6e3BogHbiit), knacc aHanuTudeckoro peaktusa. Macca B 400 mr MgCl,
npubnusuTensHo akeuBaneHTHa 100 mr Mg,". Xpauuts npu Temnepatype ot 20 °C po 25°C B nnoTHO
3aKPLITOM KOHTEWHepe.

e) doccpatHbiit Gychep: ansi Toro uTobbl NpuroToBUThL GychepHbii pacTeop ¢ pH 7, Heo6xoguMo pacTBo-
putb 87,09 r K;HPO, (knacc aHanumuueckoro peakmea) u 68,04 r K.HPO,4 (knacc aHanuTUYecKoro peakrmea)
B 700 mn oAl (C.3, nepeuncnerue n). NMepenuts B 1 1 mepHyto konby (C.2.2, nepeuucnexue a) u pa3daButb
no o6bemy. B npurotoeneHHom coctosiHum pacteop cogepxut 0,5 monb/n K;HPO,4 u 0,5 monb/n K;HPO,.

f) Xpomar cBuHua: PbCrO,, knacc aHanuTUueckoro peaktusa. XpaHutb npu Temneparype ot 20 °C
80 25 °C B NAOTHO 3aKPbITOM KOHTEHEpe. 3TO KOHTPOJIbHbIA PeaKTUB TBEPAOH MaTPULbI.

g) Pabouunii pacteop pasnoxeHusi: pacteoputs 20,0 r £ 0,05 r NaOH u 30,0 r £ 0,05 r Na,CO; B Boge
(C.3, nepeuncnenue n), nomectutb B 1 11 mepHyio konby (C.2.2, nepeuncnenune a) u paabasutb O OTMETKM.
XpaHUTb pacTBop B NIIOTHO 3aKPbLITOW NONM3ITUIIEHOBOW GyThinke npu Temneparype ot 20 °C go 25 °C;
KaXOblii MeCcsiL, AOMKEeH FOTOBUTLCS CBEXMiA pacTBop. MNepea ucnonssosaHnem Heo6xopumo nposepsite pH
pabouero pacteopa. Ecnu pH <11,5, pacTteop cnegyert 3abpakoBats U NPUrOTOBUTL CBEXYIO MOPLMIO.
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h) UcxogHbiil pactBOp auxpomarta kanus: pactBoputb 141,4 mr cyxoro K,Cr,O; (knacc aHanutuyeckoro
peaktusa) B Boge (C.3.n) u pasbaeuts B 1 N1 mepHoii konbe (C.2.2, nepeuncneHune a) (1 mn copgepxur
50 mkm Cr).

i) CTaHgapTHbIiA pacTBOp Aauxpomara kanus: pa3basuts 10 Mn UCXOQHOrO pacTBopa AWxpoMara Kanus
(C.3, nepeuucnenue h) Bogoir (C.3, nepeuncnenue n) B 100 mn mepHoit konbel (C.2.2, nepeuncneHuve a)
(1 mn copepxwut 50 mxr Cr).

j) CepHas kucnota, 10%-Has (no o6bemy): pa3basutb 10 mn H,SO, knacca peaktmBa UM CrieKTPOCKO-
nuueckoro knacca o 100 mn Bopoit (C.3, nepeuncnenue n) B MepHoit konbe (C.2.2, nepeuncnexue a).

k) PactBop pucdeHunkapbasupa: pacteoputb 250 Mr 1,5-gucperunkap6asupa B 50 mn auetoHa (C.3, nepe-
uyucrieHue 0). XpaHuTb B KOpU4HEBOi GyTbinke. MNepen Mcnonb3oBaHMEM NPOBEpPUTL PacTBOp Ha npegmeT
obecuBeunBaHus. Ecnu pacteop Hauan obecuBeuMBaTbcs, ero Heobxogumo 3abpakoBaTb M NPUIOTOBUTH
CBEXyI0 NOpLMIO.

1) Auxpomat kanus, K,Cr,O;, koHTponbHbi pactBop (1 000 mr/n Cr(VI)): pacteoputs 2,829 r cyxoro
(105 °C) K,Cr,07 B Boge (C.3, nepeuncneHue n) B 1 1 mepHoii konbe (C.2.2, nepeuncneHue a) u pasbaButb
0o meTku. B kauectBe anbTepHaTMBbl MOXET ucrnonb3oBatbes 1000 mr/n Cr(VI)-ceptucbuumupoBaHHOro
CTaHOAapTHOTO pacTBopa. XpaHuTb ANA UCMONb30BaHWUA A0 LWeCTU Mecsues npu Temnepatype ot 20 °C ao
25 °C B NNOTHO 3aKPbLITOM KOHTEWHepe.

m) Auxpomart kanus, K,Cr,O7, MaTpuuHbIii KOHTponbHLI pacteop (100 mr/n Cr(VI)): po6asuts 10,0 mn
pacteopa 1 000 mr)/n Cr(VI), npuroTtoBNEHHOro U3 KOHTPONbHOro pacteopa K,Cr,O; (C.3, nepeuucnenue |),
B 100 mn mepHyio konby (C.2.2, nepeuncnenue a) u pasbasutb o ob6bema Bogoi (C.3, nepeuucneHue n).
XopoLuo nepemeLlarb.

n) Bopa: knacc 1 cornacHo ISO 3696; pomkHa 6biT cBo60AHON OT UHTEPEepeHLUA.

0) ALLETOH, KNacc aHanUTUYeCcKoro peakTusa.

C.4 NpuroTtosneHue obpasua

O6pasupbl JOMKHBI OTOUPaTLECA U XPAHUTLCA C UCNONL3OBAHUEM YCTPOWUCTB U KOHTEMHEPOB, HE UMEIOLLIMX
B CBOEM COCTaBe HepaBeloLLeit cTanu.

Mepep pasnoxeHWeM nonvmMepHsie o6pasLbl U SNEKTPOHHLIE KOMNOHEHTHI AOJTKHBI GbiTh U3MENbYEHbI
B Menkuii nopolwok (C.2.1, nepeuncneHue g) Tak, ytobbl 100 % matepuana npowno yYepes cuto 250 Mkm,
Hanpumep ctaHgapTHoe cuto ASTM #60.

C.5 Npoueaypa ucnbiTaHus

C.5.1 SkcTpakumn

a) MpoussecTn TouHOE B3BewwMBaHue obpasua 2,5 r. MNomecTTs oGpasel B YUCTbIA COCYA ONs pasno-
xeHus (C.2.2, nepeumncneHue d).

MpvmeyaHne 1 — MoryT Mcnonb3oBaThCA anbTepHaTUBHbIE KONMUYecTBa ans o6pasuyoB C NOTEHUManbHO O4eHb
HU3KUMU UMK OYEHb BbICOKMMM KOHLeHTpauusMu Cr(VI).

b) Ons ucnbiTaHUA Ha NpeaMeT BOCCTAHOBIEHUS B K&XKAON MaTpule Heo6xogumo npou3BecTu TOYHOe
B3BelIMBaHWe BToporo obpasua 2,5 r (unmu ppyroro BbIGpaHHOro konuyecrsa obpasua), NOMECTUTb ero
BO BTOPOM YMCTbIA cocyq Ans pasnoxeHus (C.2.2, nepeuncneHue d). BeibpaTb KOHTPOSbHbIA pacTBOp
(C.3, nepeuncnenus i unm m) n gobaBuTb €ro HeNocpeaCcTBEHHO B 06pasel.

¢) K kaxpgomy obpasuy pgobasuts 50 mn pabouero pactsopa pasanoxeHus (C.3, nepeuucrneHue g),
M3MEpPEHHOro ¢ NOMOLLBIO rpagyupoBaHHoro uunuxgpa (C.2.2, nepeuncnenue a).

d) K kaxxgomy obpasuy pobasute 400 mr MgCl,, pacteBopeHHoro B 0,5 mn chocthaTtHoro Oydepa obbemom
1,0 monb/n (C.3, nepeuncnenue e). OnunoHHo MoxHo fo6asute MgCl, B pacTteBop, ecniv UCNonb3ayembie
aHanMTMuYecKkue npoLieaypbl MOXHO OTKOPPEKTUPOBAaTh C yYETOM OKUCIIEHUS/BOCCTAHOBNIEHUS XpOMa B 3aBU-
CUMOCTU OT NPUMEHSIEMOr0 MeToAa.

MpumeyvaHue 2 — Ecnn nonvmepHbie obpasLibl «nnaBaoT» Ha NOBEPXHOCTHU pabovero pacTeopa pasnoXeHUsi, MOXKHO

pobasnTtb 1 Mnn 2 kannu cmavvsalowlero peaxtvea (Hanpumep, «Triton X» Ans noBbILEHUS CMa4YMBaAEMOCTU

oﬁpaaua BO BpeMs pa3sioXeHus. Bce COCyAbl pasfioXeHUA OOMKHbI ObiTh 3aKpbiTbl CMOTPOBLIMW CTeKnamu unu

NNacTUKOBbLIMU KpbILLKaMW.

e) Harpetb 06pasubl Ao Temnepatypbl ot 90 °C go 95 °C npu HenpepbiBHOM nepemelumBanum (C.2.1,
nepeuucnexue b). [laHHas TemnepaTtypa A0smkHa NOAAEPXKUBATLCA OJ1s1 06pasLIoB Ha NPOTSHKEHUU He MeHee
3 4 npm nNocTosHHOM NepemeluMBaHnu. Yepes 3 4 obpa3subl He06x0QUMO OXJaaUTL [0 KOMHATHON Temnepa-
Typbl, NPOAOIDKAs UX NepeMELLIMBATh.
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f) Nponycmtb Yepe3 membpaHHbiin uneTp 0,45 Mkm (C.2.2, nepeuncnenue e). MpombiTe cocyn ans
pasnoxeHus (C.2.2, nepeuucnenue d) Tpu pasa sogoin (C.3, nepeuucneHue n) ¢ nocregyowmm godasne-
HUEM NMPOMLIBOYHOU Bopbl B punbTp (C.2.2, nepeuncnerue e). Ecnm membpanHbiit ounbtp 0,45 Mkm 3a6u-
BaeTcs, Heobxoaumo ucnonb3oBaTh (PUNLTPOBaJIbHYI0 GyMary ¢ Gonbwum pa3mepom NoOp Ansi npegsapu-
TenbHOM punsTpauumn obpasuos.

g) MpOoMbITE BHYTPEHHUE NOBEPXHOCTU KONObI Ans hunbTpoBaHUus U (punbTPoBasIbHYH noayiky (C.2.2,
nepeuncneHue ) sopoi (C.3, nepeuncneHue n) u nepenutb (PUNbLTPaT U NPOMBIBOUHLIE PACTBOPbI B YUCTLII
250 mn cocyp (C.2.2, nepeuncnenue a). CoxpaHutb TBEpAbIe YacTmUbl, cobpaHHbie Ha unbTpe (C.2.2, nepe-
yucneHue e), Ha Cry4yail BO3MOXXHOTO MUCTONb30BaHUSA NMPU OLIEHKE HU3KUX 3HAYEHUA

h) BoccraHoBneHusi MatpuuHbIX NukoB Cr(VI). XpaHuts oThunbTpOBaHHbIEe TBEPAbIE YacTULbI NPYU TeMNe-
patype (4 £ 2) °C.

i) MocTosHHO nepemelumBasi M KOHTponupysi ypoeeHb pH, po6asute HNO; (C.3, nepeuucneHnue a)
no kannsm B 250 mn cocyp, (C.2.2, nepeuncnenue a). OtperynupoBarts pH pacrteopa po 7,5 + 0,5. [locrate
mewwanky (C.2.1, nepeuncneHue b) u npombiTh, cobnpasi NPOMBIBOYHLIA pacTBOp B Konby (C.2.2, nepeunc-
nenue a). MepenuTb cogepxumoe cocyaa B 100 mn MepHyio konby (C.2.2, nepeuncneHue a) 1 3anonHuTbL
po metku Bogoit (C.3, nepeuncneHue n). Xopolwo nepemellarb. Tenepb NPOAYKT pa3noXeHusi roToB Ans
aHanusa.

C.5.2 NposBneHue LBETa U U3MEPEHNE

a) Nepenutb 95 MmN NpogyKkTa pasnoxXeHusi, NpegHa3HauYeHHOro Afs UCNbiTaHus, B YncTbiid 100 mn cocyn
(C.2.2, nepeuncnenue a). MegneHHo gobasutb pacteop H.SO,4 (C.3, nepeunucneHue j) B cocyn u oTperynu-
poBaTb ypoBeHb pH pacteopa go 2,0 + 0,5. Ecnu pacTBop oka3biBaeTCsi NPO3payvHbIM, MOXKHO NepexoauTb
k onepauuu C.5.2, nepeuncneHue d. Ecnu pactsop MyTHeeT, COOepPXUT XNONbeBUAHLIAN 0CaAoK (MyTHbIN,
XIONbEBUAHBLIA U HEKPUCTANNIUYECKUI) UM B HEM NOSBISIETCH Kakou-nubo useT, Heobxogumo nepeintu
k onepauum C.5.2, nepeuncneHue b).

b) Ecnu pacTBOp MyTHEET UNM COAEPXUT XJTOMNbEBUAHBIA 0caaok, obpasey Heo6xogumo NponycTUTb
yepe3 MembpaHHbii hunsTp 0,45 MM (C.2.2, nepeuncrneHue e€) UNU «MEANeHHyo» UNbTPOBASILHYIO
6ymary. Ecnu pactBop obpasua umeeT LBeT, pacTBOp HEOGXOAUMO OTMANLTPOBATL C NOMOLLLIO NAaTPOHa
wnpuua C18 (C.2.2, nepeuncnenue f) nepep nobasneHvem pacteopa audeHunkap6asuga (C.3, nepeuuc-
neHue k). Ecnu npoaykT pasnoxeHusi OKa3bIBaeTCsi Npo3payHbIM nocne noboro Tuna unskTpaumm, MoXHO
nepexoguTb K onepauum C.5.2, nepeuncnexue d). Ecnm xe npoaykT pasnoXeHUst OKpacusicsl B Kakoin-nubo
LBET Unu ocTaliack MyTHOCTL Nocie hunsTpauum, HeobxoauMo nepeiiTv k onepauym C.5.2, nepeuucrieHue c).

¢) KonuuyecTBeHHO nepenuTb Kaxablik U3 MYTHbIX NPOAyKToB paanoxeHuss B 100 mn mepHyo konby
(C.2.2, nepeuucneHue a) u gobaeute Bogbl A0 o6bema (C.3, nepeuncneHue n). MNepeBepHYTb HECKOJBKO
pa3 gns nepemelunBaHusi. CnvTb NPUMEpPHO 5 MN U3 KOnGbl U 3apEerMCTPUPOBAThL NOKA3aHUS NOMMOLLEHUs
nocne obHyneHus Y®-npubopa (C.2.1, nepeuncneHue f) ¢ nomowybio ctaHgaptHoro pactsopa 0,0 mkr/mn.
Ho6aButb 2,0 Mn pactBopa audeHunkapbasuga (C.3, nepeuncnenue k) K KaXgoMy U3 MyTHbLIX pacTBOpOB
pasnoxeHus, nepemeLuaTtb U gosectn obbembl 06pa3uos go 100 mn ¢ ucnonb3osaHuem Bogbl (C.3, nepe-
uucneHue n). MNepeBepHyTb HECKONBKO pa3s Ofis repemMelluMBaHusl U OCTaBUTL B NMokoe Ha 5 — 10 muH gns
nosiHoro nposienexus ugerta. MNepeitu k onepauun C.5.2, nepeuncnenue d).

d) KonuuecteeHHO nepenutb copgepxumoe cocyaa B 100 mn mepHyio konby (C.2.2, nepeuncneHue a),
pobasuTek 2,0 Mn pacteopa aucbenunkapbasupa (C.3, nepeuncnenue k) u gosectu o6bem o6pasua go 100 mn
€ ucrnions3osaHnem Bogsl (C.3, nepeuuncnieHve n). NepeBepHyTb HECKOMNLKO pa3 Ans nepeMeLuMBaHus U ocTa-
BWUTb B NOKoe Ha 5-10 MWH gng NosIHOro NposiBNEeHUs LBeTa.

e) MNepenutb COOTBETCTBYIOLLYIO YacTb pacTBopa B 1 cM abCopOLMOHHYIO Sueliky U 3amepuTb ee NorJio-
weHue npu 540 HM ¢ noMoLLLIO KosopumeTpudeckoro npubopa (C.2.1, nepeuncnexue f).

f) OTKoppekTupoBaTh NokasaHus NOrMoweHus1 o6pa3sLa NOCPSACTBOM BbIMMTAHUSI 3HAYEHUS NOTMOLLEHUs
XOMOCTOro pacTeopa B pamkax npouefyp nposiBneHus useta. [ins otcunbTpoBaHHbIX pacTeopoB B C.5.2,
nepeuucneHve b), sHayeHue nornoweHuss Heo6xoaUMO OTKOPPEeKTUPOBaTb NMOCPEACTBOM BbIMUTAHUS MOKa-
3aHuii nornoLueHus us onepauumn C.5.2, nepeuncneHue c).

g) Vcnonbaya oTkoppekTUpOBaHHbIE NOKa3aHUs MOITIOLLEHUs, ONPELENUTL NPUCYTCTBYIOLLYIO KOHLIEHT-
paumio Cr(VI) ¢ noMoLubIo KanubpoBOUHOI KPUBOIA.

C.5.3 NoaroroBka Kanu6poOBOYHON KPUBOW

a) C noMoLbI0 NUNETKM BBECTU CTaHAapTHbIM pacteop Cr(VI) (C.3, nepeuucneHue i) B OTMEpeHHbIX
obvemax B 10-MunnumeTpoBbie MepHble kosibbl (C.2.2, nepeuucnieHue a) gns CO3faHWUS KOHUEHTpaLuiA
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B Aguana3aoxe ot 0,1 go 5,0 mr/n Cr(VI) nocne pasbaeneHun go ob6bema. MpUroTOBUTL XONOCTOM PacTBop M
He MeHee Tpex CTaHOAPTHbIX pacTBOPOB.
MpumMeyaHve — [pyroit AManasoH KOHLIEHTPaLMiA CTaHAAPTHBLIX pacTBOPOB MOXET MUCMOSb30BaTLCA B TOM Cry4ae,
ecnu koHueHTpauua Cr(Vl) B pactBope ofpasua HaxogWTcsi 3a npegenamy UCXOAHON KanMGpOBOYHOW KPUBOIA.
[OonyckaeTcs Takke pasGaBneHve pacTBopoB o6pasua, ecrv MX KOHLEHTPaUWs NpeBbillaeT camylo BLICOKYIO
KOHLIEHTpauuio kanubpaHTa.

b) O6ecneunTb NposiBrieHMe LIBETa B CTAaHOAPTHBLIX pacTBopax, kak ans o6pasuoB ¢ NOMOLLLIO NpoLe-
aypbl C.5.2.

c) MepenuTb COOTBETCTBYIOLLYIO YacTb pacteopa B 1 cM abGCopOLMOHHYIO SYeilky U u3MepuTb ee
nornoweHue npu 540 HM ¢ NomoLLBIO KonopumeTpuyeckoro npubopa (C.2.1, nepeuucneHue f).

d) OTKoppekTupoBaTh NOKa3aHWA MOrMNOLEHUS NMOCPEACTBOM BblMUTaHWUS 3HAYEHUSA MOFMOLLEeHUs Xosio-
CTOro pacTesopa B pamkax npoLeayp NposiBneHus useTa.

e) Moctpoute KanMGpoOBOYHYKD KPMBYIO NMOCPEACTBOM HaHECEeHUsl Ha rpacuK 3HAYEHWiA NOrTOWeHus
OTHOCUTENbHO 3HauYeHui koHueHTpauuu Cr(Vl). Kaxpgas nuHeiHas perpeccusi unv KBagpaTuvHas annpok-
CMMaLMS MOXET NMPUMEHSITECA MPU MOCTPOEHUM KanuBpOBOUHOI KpuBOi. KoadhcbuumeHT koppensuvu (R%)
KpUBOW pormkeH GbiThb He MeHee 0,99; B NPOTMBHOM ClyYae OOIKHa CO34AaBaThbCH HOBas KanubpoBouHas
KpUBas.

C.5.4 PacueTr aHanNnUTUYECKNX pe3ynbLTaToB
a) KoHueHntpauwus Cr(VI1) (mkr/r):

¢ = AYDYF C.1)
S
rge C — koHueHTpauus Cr(VI), MKr/r;
A — KOHUeHTpauus, Habngaemas B NPoAyKTe pasnoxeHus, MKI/MIT;
D - koachcbmumeHT pasbasneHus;
F — KoHeuHbIli 06beM NpoayKTa pasnoXeHus, Mn;
S — HavanbHas macca obpasua, r.
b) OTHOCUTENbHAA pasHULA B NPOLIEHTHOM BbIPAXKEHUM:
[s-D|
R 0,5x(S+D)X100' (C.2)

roe R — OoTHOCUTeNbHasA pa3HULA B NMPOLIEHTHOM BhbipaXeHuu, %;
S - koHueHTpauus Cr(VI) B obpasue, Habmopgaemas B xoae HauanbHOro UCNbITaHWUA, MKr/T;
D — koHueHTpauus Cr(VI) B obpasue, Habnogaemas B Xope NOBTOPHOIO UCMbITAHUSA, MKI/T.

MpvmeyaHune 1 — AHanornyHbI pacyeT, npuBeaeHHbI B (C.4.4, nepeuncneHve a), MOXeT Taloke MCNONbL30BATLCA
Ans BbiBoAa KOHUeHTpauum Cr(VI) B xoge Ha4ansHOro U NOBTOPHOTO UCTILITAHUS.

¢) BoccTaHOBNEHWE KOHTPOSbHBLIX PACTBOPOB:

sp=SS-US

100, (C.3)
rae SR — BOCCTaHOBMNEHWE KOHTPOILHOrO pacTBopa B MPOLIEHTHOM BbipaxeHuu, %;

SS — koHueHTpauus Cr(VI) B KOHTPONLHOM 0bpas3ue, MKI/T;

US — koHueHTpaums Cr(VI) B HEKOHTPONBLHOM 0bpa3ue, MKI/T;

SA — koHueHTpauus Cr(VI) B KOHTPONBHOM pacTBope, MKI/T.
MpvmeyaHune 2 — AHanornyHblA pacyeT, npuBegeHHbIi B (C.5.4, nepeuncnieHve a), MOXET Taloke MCMOSIL30BaTLCA
Ans BbiBoAa koHUeHTpauumu Cr(VI) B KOHTPONLHOM U HEKOHTPONbLHOM obBpasLiax.

C.5.5 Kontponb kavuecTBa

C.5.5.1 O6wmmn meTo

O6pa3subl JOmMKHBI aHaNU3npPoBaThLCA B Cepusix, copepxawmx He bonee 20 obpas3sLoB ¢ yueToM Bcex
06pa3uoB, NOLIX XONOCTbIX PACTBOPOB U UCTILITAHWIA HA BOCCTAHOBIEHUE KOHTPOJIbHBLIX pacTBopoB. Heob-
XOAUMO NOArOTOBUTL M NOABEPrHYTb aHaJIM3y Mo KpaHei Mepe OAMH XOIOCTON pacTBOP HA CEpUI0 OIS UCTIbl-
TaHus Ha 3peKTbl 3arpsa3HEHUA U BO3BPALLIEHUS K UCXOAHOMY COCTOSIHUK. B Kaxaon cepum no KpauHew
Mepe oavH o6pasell formkeH ObiTe NPUroTOBNEH B ABYX dk3emnnspax. OTHocUTenbHas pas3HuLa pesynbTaToB
OByx py6nupyrowmx obpasuos gorpkHa coctaensite £ 20 %; B NPOTUBHOM Cryyae cepusi JOSbkHa NponTU
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NOBTOPHbINA aHanu3. JlabopaTopHbIii KOHTPONbHLIA 06pa3eL fOIMKEH aHanMU3MpoBaTbCH C YaCTOTOW «OQWH
obpasel Ha cepuio». B kauecTBe KOHTPONbLHOrO 06pasLia MOXET UCMONbL30BaTLCS:

a) MaTpUYHbIA KOHTPONbHbIA pacTeop (C.3, nepeuucneHne m) gns ycunueaiowwero ao6asneHus 50 mn
pabouero pacTteopa pasnoxeHus (npurotoeneHHoro B C.3, nepeuncnexune h) ua ogHoro matepuana o6pasua;
unm

b) koHTpONbBHLIN peakTuB TBepgor MaTpuubl PbCrO, (C.3, nepeuncnenue f) gna ycunuearwwero gobae-
neHus 50 mn pabouero pacteopa pasnoxeHus (npurotoeneHHoro B C.3, nepeuucnenue h). Oonyctumoe
3HauYeHWe BOCCTAHOBMIEHUS AOIDKHO ObiTb B guana3doHe oT 80 % Ao 120 %; B NPOTMBHOM cnyyae cepusi
06pa3yoB fosmKHa NoaBepraTbcs NOBTOPHOMY aHanmay.

C.5.5.2 MeToA KOPPEKTMPOBKUA BOCCTAaHOBNEHUA MaTPUYHOrO KOHTPONbLHOIO pacTBopa

Tak Kak gaHHbIA MeTof UCMbITaHUA NOABEepraeTcs BO3ASWCTBUIO OTHOCUTENbHO CUMbHBLIX MaTPUYHbIX
acpcpekToB, HEOOGXOOUMO yKasaTb BOCCTAHOBMEHME MAaTPUMHOTO KOHTPOJILHOrO pacTBopa OISl Kaxporo
obpa3sua, MMEeILLEero YHUKansHoe NpoucXoXpaeHne. YHUKanbHOe NpouCXOXOSHUe MOXET BKIuYaTh B cebs
mo6oe u3 crnegyoLmMx 06CTOATENbCTB: pa3Hble 3aKa3uuKu (Gaxe ecrin NonmMmep aHanorMyeH npegbigywemy
obpa3uy); pasHble paboune cepum (gaxe ecnv MONMMEp aHanoruyeH npegbigywemy obpasuy); pasHble
nonumepsl; pasHble [obaBku (gaxe ecnu nonumep aHanoruyeH npeabigyuwiemy obpasuy); B Takke Bce
ocTasibHble U3BMEHEHUS| B UCTOYHUKE NPOUCXOXAEHUs obpas3la. McrnbiTaHne Ha BOCCTaHOBIIEHWE MaTpULHOro
KOHTPOJLHOrO pacTBoOpa Ha4YMHAEeTCs ¢ ycuneHus obpasua nepeg pasnioxeHWeMm, NopaepXuBasi NMUKOBbIe
3HaYeHUs Ha CTagun Pa3noXeHUs U NPOSIBIIEHUA LBeTa.

a) MpeaBapuTenbHO PasNOXEHHbIA MaTPUYHbIA KOHTPONbLHLIA 0Bpasel [O/MKEH aHaNU3UPoBaTLCS ANis
KaXKgoro yHuKanbHoro o6pasua. BeibpaTte 0gHy M3 OBYX ClEAYLMX ONLWiA:

— No6GaeuTb k 06pasuy 1,0 M MaTpUYHOro KOHTPONbHOrO pacreopa (C.3, nepeuncneHue m) unm noBb-
CUTb KOHLIEHTpauuio, B [Ba pa3sa NpeBbiUaoLWyd KOHUEHTpauuio obpasua B 3aBUCMMOCTU OTTOrO, 4TO
bonblue;

— Yeunutb o6pa3sell NocpescTBOM TOYHOMO B3BelIMBaHUS No kpaitHen mepe 1,0 mr PbCrO, (C.3, nepe-
uucnenue f) unu gocratoyHoe konuuectso PbCrO, gna yaBoeHus kOHUEeHTpauum obpa3ua, B 3aBUCUMOCTH,
uTto GonbLue.

b) NMpousBecT pasnoXeHUe U KONOPUMETPUYECKUE U3MEPEHUN YCUNEHHOro/KOHTPONbLHOro obpasua,
HauuHas ¢ C.4.1.

¢) Mpuemnemblit aUana3oH BOCCTAHOBJIEHUS MAaTPUYHOTO KOHTPONbHOIO 0bpa3ua [OoMmKeH COCTaBNATb
ot 10% po 125 %; B npoTuBHOM crny4yae obpasel [OMKeH NMopBepraTthcsl NOBTOPHOMY aHanuay. Ecnu
BoccTaHoBneHue <10 %, KONMMYeCTBO MaTpUYHOrO KOHTPONBLHOIO pacTBopa Ans NOBTOPHOIO aHanusa Heob-
xoguMmo yasoutb. Ecnu BoccraHoBnenue >125 %, aHanus HeoOXogMMO MOBTOPUTL C UCTONL30BaHUEM
TaKOro e KONIMUECTBA KOHTPOJILHOrO pactBopa. Ecnu 3HaveHue BOCCTAHOBNEHUS, MOJIyYEHHOEe B XoAe
NOBTOPHOrO aHanuaa, BeIXOQUT 3a npegenbl auana3oHa 10 % — 125 %, meTop cuMTaeTcsi HenpUrogHbIM Ana
aHanusupyemoro o6pasua, a peaynksTaTbl He BHOCSTCS! B NPOTOKON UCTILITAHUSI.

d) Ecnu 3HaueHue BoccTaHoBneHus1 >75 % unu <125 %, peaynbtat gns obpasua u npegena o6Hapy-
KEHUS He KOppPeKTUpYyeTCs.

e) Ecnu 3HaueHue BOCCTaHOBIEHUS HaxopuTcs B npepenax guanasoHa 10 % — 75 %, v pesynbtar, u NO
(cm. nogpaspen C.6) ans obpasua Jo/DKHLI KOPPEKTMPOBATLCSI COMJIacHO BENIUYMHE BOCCTAHOBSIEHUS, T. €.
pesynbTaT OOMKEH YMHOXaThcsi Ha KoadduumeHT (100 %/BoccTaHoBNEeHUe OGaBNEHHOTO KONMUMYECTBa).
3ateM Heo6x0AUMO YMHOXUTL pacueTHbIl MOM Ha Takoi e ko3 ULMEHT.

f) Ecnu pesynkTaTt ucnbiTaHus obpasua, OTKOppeKTMpOBaHHbIA kak B C.5.5.2, nepeuncneHue e, npeBbi-
waet pacyeTHoe 3HaueHue [0, otkoppekTupoBaHHoe kak B C.5.5.2, nepeuncrieHue e, peaynkTar UCTbITaHUS
JOIMKEH yKa3blBaTbCsl B NMPOTOKOJIE UCTILITAHUA. B NPOTUBHOM Cilyyae [OIDKHO YKa3biBaTbCsi OTKOPPEKTUPO-
BaHHOe 3Ha4eHue MO kak pesynbTar 4nsa gaHHoro obpasua.

Mpumep - fJonycmum pacuemHoe 3Ha4yeHue 10 cocmaensem 3 mi2/2 Cr(VI) o6pa3sya, a 3HaYeHuUe eoccma-
HOBJIEHUSI Mampu4YHO20 KOHMPOLHO20 obpa3ya paeHsiemcs 50 %, omxoppekmupoeaHHoe 3Ha4YeHue npedena
o6HapyweHus1 Onsi aHHO20 ucnbImamensHo20 obpa3ya = 2 Mxa/2 % (100 %/50 %) = 4 mk2/2. Ecnu pesynsmam
ucnbimaHusi cocmasJsisiem 100 Mke/2, omKoppeKmMupoeaHHbill pe3ysibmam ucnbimaHus = 100 miz/2 x (100 %/50 %) =
= 200 mxa/2. B aHHOM criyyae e npomokone ucnsimanus 6ydem yxasaHo 3HavyeHue 200 Mx2/2.

C.6 OnpegeneHue npegena o6HapyeHUss MeTO4a M Npefena KBaHTU(UKayum

B pa3agene 4 npusogutcs obwee onucaHue NMOM u MK, T.e. KONMYECTBEHHOIO onpeaeneHus BeSIMHUHbI.
Hwxke npuBoaUTCS onmucaHWe 3KCMEepUMEHTarbHOW NpoLeaypkl, KOTOpas UCNONb3yeTcs AN OnpepaerneHus
NMOM u MK cogepxxanus Cr(VI) B nonumepax 1 3neKTpoHHbIX YCTPONCTBaX.
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a) MpousBectn TouHOe B3BewwMBaHWEe 2,5 r uamernbuyeHHOro (cMm. C.4) nonumepa unn SNEKTPOHHOTO
obpasua 6ea cogepanus Cr(Vl) (Hanpumep, crtaHgapTHbIA o6paseL, cepTUDULMPOBAHHLIN WMHCTUTYTOM
3TaNoHHbLIX MaTtepnanos U uamepeHuin (IRMM) gns HemeLkoid accoumaumMm npouasoauTenein asTomobunen
(VDA) unmn kakoro-nmbo ppyroro CoeguHeHus, CO3AAIOLLEero NoOMexu Ans aHanuaa, U NoMectMTs ero B 250 mn
Xumunueckuin nabopatopHbiii ctakad (C.2.2, nepeuncnexue a). [laHHyl0 onepauuio HeobxoaMMo NOBTOPUTL
He MeHee 5 pas.

b) fobaeuTh B KaXXALIA XMMUYeckui cTakaH (C.2.2, nepeuncnenue a) 10 mkr Cr(VI) ¢ ucnonb3oBaHuem
100 Mkn MaTpUYHOro KOHTPONLHOrO pacTeopa (cm. C.3, nepeuncneHue m).

¢) BoinonHuts npoueaypy ucnbitaHus cornmacHo C.5.1 (uckmouass C.5.1, nepeuucnenue b), C.5.2 u
C.5.3.

d) Npouasectn pacyet koHueHTpauuu Cr(VI) (mkr/r) cornacHo (C.5.4, nepeuncneHue a) u onpegenuTb
NpOLIEHTHOE BoccTaHoBNeHue gobasneHHoro Cr(VI) ans kaxporo ua obpasuos.

SR= C‘;M %100, (C.4)

rae SR — BenuuuHa BoccraHoBneHusa gobasnexHoro Cr(V1), %;
C — u3MepeHHasn KOHLEHTpauus, MKr/r;
M — macca o6pa3ua, r;
SA — senuuuHa po6asku (10 mxr), r.

— MNpoueHTHan BenuuuHa BoccTaHoBneHua Cr(Vl) gormkHa HaxoguTbesl B guana3oHe ot 70 % no 125 %
Ansa kaxporo us o6pasuos. Ecnu 3HaueHne BOCCTAHOBNEHUS BLIXOAUT 3a AaHHble npepernbl gns moboit us
BbIGOPOK, BCIO NPOLieAYypY SKCTPakuum U aHanuaa Heo6xoaMMo NOBTOPUTL.

e) NMOM MOXHO Nony4uTL NOCPEACTBOM pacyeTa CTaHAAPTHOIO OTKIIOHEHUS S Ans BLIGOPOK (MUHUMYM 6)
aHanu3a. 3ateM CTaHQApTHOE OTK/IOHEHWe YMHOXaeTcs Ha 3HauyeHue kputepusi CTbloaeHTa (t-kputepus)
ana obwero uucna Bbibopok (n) gna crenenu cesobopgbl N — 1. Cnucok 3HaueHuit kputepusa CTblogeHTa
(t-kputepus) ans 6 — 10 BbiGopok npuBoguTcs B Tabnuue C.1.

Mpumep - Onn 6 enibopok u 6 — 1 = 5 cmeneHeiil ca0600b! 3HaveHue t 6ydem cocmaensams 3,36.

MpumeuaHue — Bce aHanuabl, ucnonbayemblie ans pacyera NMOM, gomkHbl ObITb NOcnegoBaTeNbHLIMU.

Ta6nuua C.1 — Npepenbl o6HapyxeHus meToga =t x sn—1

KonuyecTso BbiGopok (06pa3uos) | 3HauveHue kputepus CtblogeHTa (t-kputepust) (qoBepuTENbHLIA ypoBeHs 99 %)
6 3,36
7 3,14
8 3,00
9 2,90
10 2,82

f) MK onpepensieTcs nocpeacTsoM ymHoxeHust MOM Ha koadpbcuumeHT 5.
PasHble nabopatopum MoryT uMeTb pasHbie 3HadeHuss MOM u MK. B o6wem NMOM co aHaueHuem 3 MKr/r
(MK 10 mkr/r) cuntaeTcs JOCTXKMMbIM NMPU UCMONb30BaHUMKU J4aHHOMO MeToza.

C.7 OueHka MeToga

MCW, opraHusoBaHHble TexHuueckum komutetom 111 IEC WG3, yctaHoBuMnu BO Bpemsi pa3paboTku
[aHHOro metopa, 4to akcTpakums Cr(VI) Bo MHOromM 3aBUCUT OT MaTpuubl o6pasua. Mo3ToMy NpUrogHOCTbL
HaHHOTrO MeTofda HOCUT MepeMeHHbI XapakTep U 3aBUCUT OT COCTaBa MaTpuubl Mccregyemoro obpasua.
PesynbraTthl uccnegosaHusi MPOAEMOHCTPMPOBANW WMPOKUIA QUanasoH peaynbTaToB A4S MOSIMMepoB Tpex
Tunos, copgepxaHue Cr(VI) B kotopbix coctaBuno ot 250 go 1100 mkr/r. PeaynbTathl wectu nabopatopuii
noaTBEpAUIA BOCTIPOU3BOAUMOCTL A0 3,9 % OTHOCUTENbHO CTaHAAPTHOIO OTKIOHEHWUS 4Nsi NONIMBUHUIIXIIO-
pvaa (PVC) npu 70%-Hom BocctaHoeneHun Cr(VI). Ons akpunonutpunbytagmeHcTupona (ABS), ucnonbay-
€MOro B KauyecTBe 3TanoHHOro Marepuana, BOCNpoM3BOAUMOCTb COCTaBuna NpubnuautensHo 13 % oTHocu-
TeNnbHO CTaHOAPTHOrO OTKIIOHEHMS, a BoccTaHoeneHue Cr(VI) pasHsnock npumepHo 27 %. PeaynbTaTthl ans
atuneHBuHunauetara/nonuatuneHa (EVAC/PE) He BbisiBUNU naMepsieMblX 3HaueHWii BOCCTAHOBSIEHUS.

73



CTb IEC 62321-2012

Mpunoxexnue D
(cnpaBo4Hoe)

MpakTuyeckoe NnpUMEeHeHUe CKPMHUHIAa MeTO4OM PEHTIeHO(NyOpPEeCLIEHTHOM
cnektpomeTpum (XRF)

D.1 BBogHble 3amMevaHus

B pgaHHOM npunoxeHuyM NpuMBOAUTCHA o6Wan MHOPMaLMs, KOTOpas Npu3BaHa NMomMouvb B OBIAfEHWUM
NPaKTU4YeCKUMM HaBblKaMU UCMNONb30OBaHUA MeTOAa, YKasaHHOro Bbille. K npuﬁopaM HEeKOTOpPbIX M3roToBU-
Tenel MOXET npunaratbCsi OnuMcaHuWe craHpapTHoW paboueit npouenypbl (SOP). CobniogeHue AaHHbIX
peKOMer,aLlI/II'/'I NOMOXeT onepaTtopy AOCTUYb ONTUMAJIbHOIO KavecTea aHarIMTUYeCKUX pe3ynbTaToB.

D.2 MaTpuuHble n nHTepdepeHUnOHHbIe addeKTbI

B kavecTtBe 06Liero sameyaHus criegyet HanoMHUTb, YTO OrPaHUYEHUS MOMPaBOK Ha CNEKTPaNbHYIO
MHTEpPEepeHLUUI0 1 MaTpUyHble Bapuauuu y pa3HbiX MaTtepuanoB MOTyT B 3HAUUTENbHOW CTEMeHU BRUATL
Ha YYBCTBUTENbLHOCTb, NPeen OrpaHUYeHUs UM TOUHOCTb Kaxxaoro aHanuta. Cneaylowmii CriMcoK oXBaThbl-
BaeT Haumbonee obLue haKkTopsbI:

a) Ha MHTEeHCMBHOCTb XapaKTepuCTUYEeCKOro U3NydeHus dnemeHta B obpasue HeratMBHOe BRUsHUE
OKasbiBAeT MPOLIECC pacCesiHUs BO3DYXAAKOLEro U3NyyeHwusl, KOTOPbLIA YCUITMBAET CMEKTPasbHbIA ¢OH.
Kpome TOro npucyTcTBYIOT €llie ABa OCHOBHbIX 3cbdpekTa:

1) NornoweHune Bo3byxpawLero unu ¢nyopecUeHTHOro M3INy4YeHUs1 aHaNMMTOM U APYTUMM SNIEMEHTaMn
(mMaTtpuueit) B ob6pasue.

2) BropuyHoe Bo36yxaeHue (ycuneHue) aHanuta apyrmmun anemeHTamu B obpastie.

— Monumepbl: B NonUMepHbIX 0Bpasuax BNUsHUEe MaTpulibl HA UHTEHCUBHOCTH XapaKTepPUCTUYECKOro
PEHTreHOBCKOro U3sy4eHUs aHanuta NPOMCXOaUT U3:

— paccesHus (MaBHLIM 0OPa3OM HEKOrepPeHTHOI0) NEPBUMHOIO U3JTyUEHUs, KOTOPoe B BONbLLOIA CTeneHu
YCUNMBaET CrieKTpasibHbIA (OH;

— nornouieHus1 (hNyopecLEHTHOro U3ajlyueHus1 rmasHbIM o6pa3om xnopom (Cl) B nonusuHunxnopuae
(PVC) Takumu anemeHtamu, kak Ca, Ti, Zn, Sn, a Taike Br u SB, UCTOUHUKOM NPOUCXOXKAESHUA KOTOPBIX
ABNAIOTCA 3aMeA IUTENU FOpPeHus;

— BTOPUYHOIO BO3GYXAEeHUs TaKMMK anieMeHTamu, kak Sb, Sn u Br;

— HekoTopble BP®-cnekrpomeTpbl BhICOKO MowHocTU (>500 BT) MOryT npMBecTM K M3MEHEHUIO
NoBEpXHOCTU MNONMMEPHOro 00pas3lia, OTKPLITOro BO3AESACTBMIO PEHTTEHOBCKOW TPYOKM Ha NpOTSHKEHUU
ANMTENBHOTO Nepuoaa BpemeHU. B Takmx criyuasix A0spKeH NCnosb30BaThesl HOBLIA NPUIOTOBNEHHLIA obpasel.

— Metannel: B MeTannuyeckux o6pasLiax paccesHue nepBMUYHOrO U3NyueHUs! NPUCYTCTBYET, HO He UMeeT
6onblIOro 3HaueHusi. MaTpuuHblii 3(pcheKT BbI3bIBAETCA MMaBHLIM OOpPa3oM MOrnoweHUuemM U BTOPUYHBLIM
B030Yy)XgeHueM, 3HayeHUsi KOTOpbIX OKa3biBaOTCA pasHbIMU AJI pasHbiX MaTpul MetamnoB. Crepyiowumin
CNUCOK BKIKOYaeT Haubornee TUNUYHbIE 3NeMEHTbI B PasnUYHbIX MaTpulax:

— Fe-cnnasebl: Fe, Cr, Ni, Nb, Mo, W;

— Al-crninassi: Al, Mg, Si, Cu, Zn;

— Cu-cnnassbl: Cu, Zn, Sn, Pb, Mn, Ni, Co;

— Msrkue npunou: Pb, Cu, Zn, Sn, Sb, Bi, Ag;

— Zn-cnnaesbl: Zn, Al;

— OparoueHHble cnnaesbl: Rh, Pd, Ag, Ir, Pt, Au, Cu, Zn;

— Opyrue metannsl, Takue kak Ti, Mg.

— ONeKTPOHHbIE YCTPOWCTBA: BCe 3hheKThl, yKka3aHHbIe AN NONMMEPOB U METasIoB.

b) Kpome TOro, MHTEHCUBHOCTb XapakTEPUCTUYECKOrO U3NYUYEeHUs aNeMeHTa B obpasLie MOXeT 3aBuceTb
OT MeLLaKLLMX NIMHUIA U3 OPYruX aNeMeHToB B oOpasue. Hwke npuBeaeHbl TUNUYHbIE 3NIEMEHTbI NOMeX Ans
LieneBbIX 311EMEHTOB:

— Cd: BO3MOXHbIMWU UCTOYHMKaMK MHTepchepeHuumit MoryT Gtk Br, Pb, Sn, Ag u Sb;

— Pb: BO3MOXHbLIMM MCTOMHUKaMKU UHTepdepeHumii moryT 6biTh Br, As, Bi;

— Hg: BO3MOXHbIMM UCTOUYHUKaMK uHTepdepeHumii moryT 6Tk Br, Pb, Bi, Au, a Takke Ca u Fe, ecnu
o6pas3subl cogepxar BbiCOkMe KoHUeHTpauumu Ca u Fe;

— Cr: BO3MOXHBLIMU UCTOYHUKAMU UHTEpbepeHLmit MoxeT 6biTb Cl;
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— Br: BO3MOXHbLIMU UCTOYHUKaMKU MHTEpcepeHumiA moryT ObiTb Fe, Pb u Hg. B pegkux cnyyasix UCTou-
HUKOM NOMEX MOXET okasaTtbes Al, ecnu nuHus Brl, Bbibupaercs ans aHanusa Br.
¢) BnusaHue maTpuuHbix adhcbekToB Ha npegen obHapyxeHus (LOD).

Ta6nuua D.1 — BfiusiHue COCTaBa MaTpULibl Ha Npefesibl OGHAPYKEHUA HEKOTOPLIX KOHTPONUPYEMbIX

3NEMEHTOB
OnemeHT/aHanut Yuctolit nonumep Monumep ¢ 22 % Sb, 6e3 Br Monumep ¢ 22 % Br, 6e3 Sb
Kagmuin A ~A—>2A 22A
CeuHel B ~2B 23B

MpumevaHve 1 — Ecnu A 1 B siBnisiotcs npegenaMu o6HapyxeHus ana Cd u Pb cOOTBETCTBEHHO B YMCTOM MOMK-
Mepe, Torga npegnonaraeMblie 3HaueHus npegenoB o6HapyxeHUs ana 6onee CNOXHLIX MATPULL BLIPAXKAIOTCA Kak
KpaTHble BenviuHbl A u B (cM. Tabnuuy D.1).

MpumevaHve 2 — UHdopmauus B Tabnuue D.1 npuBoauTcA TONbKO B KavecTse obGLLero pykoBOACTBA; AECT-
BUTENbHLIE 3HAYeHUs NpedenoB O6HapPYXXEHUA AN LieneBbiX aHaNUTOB ABNAIOTCA cnelmpuueckuMmn onsi KaXaoro
npu6opa 1 MCNonb3yemMoro aHaIMTUYeckoro ycrosusi/napameTpa.

D.3 UHTepnpeTauus pe3ynbTaToB

Ona kaxporo aHanuTa crnegyeT NpPUroToBuTb BanaHc HeonpeaeneHHOCTU C pacyeToM PacLLUMPEHHOM
HeonpeaeneHHocTn U, BbIpaXXEeHHOW Ha BbIBpaHHOM ypOBHE AOBEpUTENBHOCTU. Mcnonb3ays 3HaueHue ans U
M MakcuMmarnbHO paspeLleHHbIN YpoBeHb L BellecTsa, cnegyet knaccuduuupoBaTh Kakabii obpasel kak:

a) «<HWXKE MNMPEOENA» — Ecnu noka3aHus R; KONUYECTBEHHOMO aHanusa sl BCEX aHalMTOB OKa3biBa-
IOTCA HUXKE 3Ha4YeHui P;, paccumTaHHbIX ¢ nomoLblo ypasHeHus (D.1), pesynbrar gns obpasua siBnsietcs
«HWXE MNMPEOENAY.

R=L-U, (D.1)
rge «i» NnokasbiBaeT KaXablid aHasnur.

b) «BbILUE MNMPEAEJIA» — Ecnu nokasaHus R; KONUYECTBEHHOrO aHanu3a OoTAEesNbHbIX aHANIMTOB OKa3bl-
BalOTCA BbilLe 3HAYEHWIA F;, pacCYUTaHHbIX C NOMOLLLIO ypaBHeHus (D.2), pesynbTtart gns obpasua sBnsietcs
«BbILLE NPEOEJIA».

Fi = Li + Ui' (D2)

MpumevaHve 1 — Ecnv HopMaTtueHbIe TpeGoBaHMs orpaHuuMBaioT B 6onblueii crenedn HBB/PBDE u Cr(VI), a He Br

n Cr, K UcKIioYeHWIM MOXHO oTHectu Br u Cr, onpegensiembie ¢ nomolubio P®-cnektpomerpun. Ecnu konudve-

CTBeHHble pe3ynbTaThl ANs 3NeMeHToB Br u/unu Cr npeBoILLaloT npegeribHbie 3HaueHua (ans Br paccuutaHHbie Ha

ocHoBe cTexuomMeTpus Br B GonblumHcTBe 061X koHreHepoB PBB/PBDE), o6pa3seL, cuMTaeTcs «He3aBepLUeHHbIM»

(T. e. He NpUBOAALLUIA K ONpeAeNneHHbIM pe3ysibTataM), AaKe, eClU KOJNIMYECTBEHHbIe Pe3ynbTaTbl ANA BCeX ApYruX
aHarMToOB HAXOAATCA «HWKe npeaenax».

¢) «<HE3ABEPLIEHHbIN» — Ecnu nokasaHusi R; KONMYECTBEHHOMO aHanu3a OTAENbHLIX aHanuToB B
obpa3ue oka3bIiBalOTCA MexXay 3HaueHuin P, u F;, peaynbtar ucnbitaHus sisnserca «HE3ABEPLUEHHBIM»
(T. e. He No3BoNAOLWMIA caenaTh onpeaerieHHbie BbIBOAbI) Anst JaHHOro obpasua.

— 3HaueHue L onpepenseTcsi orpaHuyYeHUsIMU, KOTOPbIe UCTIONB3YIOTCS AN OLeHKU NPUEMSIeMOCTU maTe-
puana B usgenuu. Ecnu ykasaHHblil Matepuan B OMUHUPYIOLMUX OFPaHUYEHUAX HaXOAUTCA B INIEMEHTHOW
¢opme, 3HaueHue L OOMKHO UCNONb30BaThCS HENOCPEACTBEHHO U3 AOMUHUPYIOWMUX OrpaHuyveHun. Ecnu
yKa3aHHbIA Matepuan B AOMUHUPYIOLUX OrpaHUYEeHUsiX Haxopgutcsi B (hopme coepuHeHus, 3HaveHue L
DOJDKHO pacCUMTLIBATLCS C UCTIONbL30BAHMEM MPaBUTALMOHHOM NOCTOSIHHON QNS 3N1eMeHTa, onpeaensemoro
C NOMOLLIbIO PEHTTEHO(JTyOPECLIEHTHOIO aHaM3a B LIeNIeBOM XUMUYECKOM COeAUHEHUN.

— 3HaueHue U Bbilwe NoKa3biBaeT pacyeTHYI0 OLIeHKY HeonpeaesieHHOCTU, aCCOLMMPYEMOI C PEHTIeHO-
(hnyopecLeHTHbIM aHaNM30M Q15 KXKA0ro aHanuTa, T.e. Kaxpaas KombuHauusa aHanuta, npouegypa npuro-
TOBNeHust obpa3sua, kanubpoBka M CNEKTPOMETP UMEIOT pasHbie 3HaveHus U. PekomeHpauum no pacuerty
HeonpepeneHHOCcTH MoxHO HaliTu B ISO/IEC Guide 98-3.

I'IpumeuaHMe 2 — lNonb3oBaresib MOXET UCNOJb30BaTh Apyroe 3HaveHue anfa U Ha ocHoBaHWK BHﬁp&HHOI’O Koed)-

¢uumneHTa 6esonacHocT. Npn aTOM pekomeHayeTcs1, YTOOLI pacyeTHoe 3HaueHne U paBHANOCL UK 6bINO MeHbLLe

BbiGpaHHoro koadpdurumeHTa 6esonacHoCTL.

d) B tabnuue D.2 npuBOaUTCSA NpUMEpHas cxema UHTEepnpeTaumm pesynbTaToB Ha YPOBHE NpeaesbHbIX
3HaueHuit obpasua.
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Ta6nvua D.2 - Mpeaesnbl CKPUHUHIA B MUIUTPAMM Ha KUIOTPaMM A1 PerfiaMmeHTUpyemMblX 3/1eMeHTOB
B pas/iMuHbIX MaTpmuax

InewenTt Tonuweps Wertannw Kownosuty

BL < (70-3tr) < X < BL < (70-3) < X <
cd (130+32) < OL (130132)< OL LOD < X < (150+5) < OL
Pb BL < (700-3%) < X < BL < (700-3) < X < BL < (500-31) < X <
(1 300+3(7) < OL (1 300+32) < OL (1 500+3(7} < OL
BL < (700-3) < X < BL < (700-%) < X < BL < (500-3a)< X <
HA (1 300+33a) < OL (1 300+3a) < OL (1 500+3) <OL
Br BL < (300-33) < X BL < (250-3a) < X
or BL < (700-32) < X BL < (700-32) < X BL < (50D-32) < X

- B pamkax gaHHOro npvmMepa [onyckaetcs UCMofib30oBaHue obLiero Habopa npefenbHblX 3HaYeHui
4NnA paccmatpuBaemMoro BellecTBa. [laHHbIMU npefefibHbIMKU 3HaveHusaMy asnatoTea: 100 mr/kr gna Cd m
1000 mr/kr pns Pb, Ho n Cr. Mpepen ansa Br paccuntbiBaeTcs Ha OCHOBaHWUM €ro CTEXMOMETPUN B Hambonee
06w KX KoHreHepax PBB/PBDE un nx npegenbHbiX 3HaY4eHUaX BenuuuHoli 1000 Mr/kr. «YpoBeHb MPUHATUA
Mep» AN51 AaHHOTO MeToAa Bbi6paH B pamkax AaHHOM npoueaypbl CKpuHUHIa ¢ 30%-HbiM KO3(hhULMEHTOM
6e3onacHocTn (50 %-HbIM 471 KOMMO3UTHBLIX MaTepUasios).

- 3HaueHue «HWKE MPEAENA» (BL) wnn «BbIWE MPEAENA» (OL) ycTaHaBnuBaeTcs Ha ypOBHe
30%-Horo (50%-HOoro A4ns KOMNO3UTHLIX MaTePUasIoB) HUXKE WX Bbile Npedena cooTBETCTBEHHO. Koadhdu-
LMeHTbl 6e3onacHocTh/3anaca BblI6MPaOTCA C y4ETOM OMbITa 1ab0paTOPHbLIX Y MPOU3BOACTBEHHBIX KCMEPTOB.
Bonee nogpobHoe onucaHve faHHOTO NOAX0Aa K pacyeTy HeonpeaeneHHoCTU (paccmaTpuBaeTcs 34eCh Kak
«KoahhumumeHT 6e30nacHOCTM») NPUBOAMUTCA B 6.6, nepeuncneHme c).

- CvmBOIOM «X» 0603Ha4YaeTcs 061acTb, B KOTOPOU TPeGYTCA AOMOHUTE bHbIE UCC/IEA0BAHUS.

- CnmBOn «3a» BblpaXaeT MOBTOPAEMOCTb aHa/im3arTopa Ha YPOBHe «NPUHATUA Mep», rae a onpepge-
NAeTca Kak CTaH4apTHOe OTKNOHEeHWe TUNUYHOro obpasua, cofepXaHue pernaMeHTUPOBaHHbIX BELLECTB
B KOTOPOM HaxoAuTcs 6/M3K0 K uccregyembiM MpefesibHbIM 3HaYeHusM (CM. onucaHue Bepudmnkalum
pabounx xapakTepUCTVK cnekTpomeTpa B 6.5.4). MOBTOPSIEMOCTb BblpaXKaeTcsl B 60/bLUE CTeNeHn Ha fose-
puTeNbHOM ypoBHE «3a» 99,7 %, yeM Ha 60nee obLLem JOBEPUTENLHOM YpOBHE «2a» 95 %. Vcnonb3oBaHue
mMeTofa C AosepuTeNibHbIM ypoBHeM 99,7 % npuBOAUT K pe3ynbTaramM, COAEpPXalunM MEeHbLUE «/TOXKHbIX
oTpuLaTeNibHbIX NOrpeLLHoCTE.

Npuwevanue 3 - Npepgen obnapyxenna npubopa JoNKeH OHTbH HUKE « ypOBHA NMPUHATHA NeP» W JONKEH NpPuNE-

HATbCA cornacio 6.5.4, nepevucnenune d, (npunevanmne).

D.4 UToroBble pe3ynbTaTbl MexnabopaTopHbIX CPaBHUTENbHbIX UCMNbITAHU N MeToda
peHTreHo/IyopecLeHTHOro aHanmsa

[o6poBonbHbie nabopaTopun, BblGpaHHble TeXHUYecknm kommutetom 111 IEC WG3, npyHUMann yyactume
B Mex/1abopatopHbIX cpaBHUTENbHbIX ucnbiTaHuax (MCW), HanpaBneHHbIX Ha n3ydeHue 3hekTMBHOCTU
JaHHoro mMetofa ucnbiTaHuid. MpeanoxeHHble CCO npepactaBnsanm coboii onbiTHbIe 06pasilbl C U3BECTHLIM
XVIMWYECKMM COCTaBOM, a peasibHble 0bpaslibl aHa/IM3MpoBasIMCb COrNacHo npoleaype, onucaHne KoTopoi
NpVMBOAUTCA B HacToALEM pasgene. [ns npoBefeHns UCMbITaHuii MCNoNb30BasIOCh pasHoe obopyAoBaHue -
0T nabopaTopHbix AP®-npubopos mnm npnbéopos ¢ BAP® - A0 HACTOMbHbLIX, MOPTATUBHLIX U PYYHbIX
P®d-aHanm3atopoB. O6pasubl aHa/IM3MPOBA/IUCb B COCTOSIHUM «KakK ecTb». CunMTasiocb, YTO BCce 06pasLpl
OblIM OAHOPOAHBLIMU, XOTS Takoe NpPeanosioXeHne 6bl0 NOATBEPXKAEHO TONbKO AnA obpasuyoB m3 CCO.
Hanbonee coMHUTENbHbLIM BbIrA4eNa OAHOPOAHOCTbL 06pPa3LoB 13 U3menbyeHHbIx MM (F20 n F21).

B ta6nuuax D.3 - D.7 ykasbiBaeTcs NOAPOOHbLIV OTYET 0 pesynbTartax U3MEepeHns ONA Kaxaoro Belle-
cTBa W MaTepuana, BbiBefeHHble A1 OUeHKM aaHHoro metoga P®A. [aHHble pesynbTaTbl NOAAEPXUBAOT
BbIBOAbI 06 ahhekTnBHOCTM PPA, nprBefeHHble B 6.7.
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Ta6nuua D.3 — CpegHue pe3ynbTaThl U CTeNeHb BOCCTAHOBIIEHNSA AN CBUHUA, NOSNTYYOHHLIE B XO4E
MeXNabopaToOpHbIX CPABHUTENbHbIX UCNbITAHUMA

c & Crah- 06 Obuee
epTugpnumn- - Liee Yncno
HOUSD | o obpasia | PO0HOR | oo " [socoramos- | scrann. | SMGT0_ | vonore-
obpasua 3Haqned:|/1:|(<: Pb, Pb, MI/kr | HeHve, |[neus ®, %| nenus, % Haﬁopoab) 30BaHHLIX
M/ AaHHbIx | HaBopos
[aHHbIX
EC 680
1182-C10 (NonmaTUneH) 107,9 115 20 107 91-152 10 10
EC 681
1182-C11 (NonmaTMneH) 13,8 18 10 132 92 - 278 10 8
NMIJ CRM 8112-a
[1S2-C12| (akpunoHuTpun- 108,9 95 15 87 66 — 110 13 12
6yTagueHcTupon)
NMIJ CRM 8113-a
[1S2-C13| (akpunoHuTpun- 1084 952 156 88 67 — 106 13 12
OyTtagueHcTupon)
BCR 126
[1S2-F22 (CBUHLOBBIN 240000 232192 | 58270 97 62-129 5 4
Xpycrarnb)
NIST SRM 2166
IS2-D14| (Hu3KONeErMpoBaH- 30 ND © 5 0
Has cTank)
NIST SRM 855a
1S2-D15| (anomMuHUEBBIA 190 187 50 98 64 - 122 6 3
JIUTENHLIA cnnas)
NIST SRM 87a
1S2-D16| (anoMuHUEBO- 930 1021 269 110 73-150 11 7
KPEeMHMWeBbIin cnnas)
MBH CRM 74X CA4 ND 9
11IS2-D18| (cnnae Ha OCHOBe 174 (o1 60 po 9 4
onosa) 377)
PeanbHbIin o6pasel,
[1S2-F20| (u3menbueHHas 23000 18 35 5897 81 54 — 87 6 4
nevyartHas nnara)
PeanbHbIin 06pasel, 22000
l1IS2-F21| (u3menbueHHas 7991 1931 36 23-44 5 4
ne4yartHas nnara)

2 CreneHb BOCCTAHOBIIEHMS UM CTENEHL UIBNEUEHMS! ONPEAeNsIeTC KaK OTHOLLEHUe AeNCTBUTENLHO N3MEPEHHOM
KOHLIEHTpaLUN aHanuWTa K 3Ha4YeHWo NpeanoniaraeMoi KOHLEHTPaLun, yMHoXeHHoe Ha 100 %. [pyrvumu crioamu

,anHan cTeneHb BOCCTaHOBJIEHUA UNNOCTPUPYEeT HeTOYHOCTL pe3ynbTaToB.
®) Kakaplit Habop AaHHbLIX 06bIMHO NPeACTaBNAET TPU NOBTOPHLIX aHanusa (BuiGopku) o6pasua.

9ND o3HauaeT «He OGHapYKeH».

Ta6nuua D.4 — CpefiH1e pe3ynbTaThl M CTeNeHbL BOCCTAHOBMIGHUA ANSA PTYTH, NOSMTYHEHHbIE B Xofe
MeXJ1IabopPaTOPHLIX CPABHUTENbHbLIX UCNLITAHUA

Ceprucpu- CpegHuit qg;::c;e CreneHb | [luanasoH Obusee ?'Egl"eoe
20Mep OnucaHue o6pasua U‘MEOBaH::e peaynbTaT | OTKMO- [BOCCTAHOB-| BOCCTAHOB- H:ggnoa 3g§n(:|::x
obpasua Spsqu Pb, mr/kr HeHue, [neHus "’, %| nenusa, % po a

, Mr/Kr mr/kr AaHHbIX | Ha6opoB

NaHHbIX
1S2-C10 (noﬁfafsgem 25,3 25 11 100 | 0-146 | 10 8
1S2-C11 (noEEl;a?S:leH) 4,5 4 3 89 | 0-133 | 10 5
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OxkoHuaHue Tabnuubl D.4

c o Cran- 06 O6uwee
epTucdu- . wee | uucno
Homep OnucaHue obpasua "'"praHHoe p(:;g;ﬂ:::T n:w:-e Bg;ce'rlel-::;- a%g':ﬁg:- neno | uchonk-
obpazua 3HaveHue Pb. mifir | nenme. [nenus ® %| newus % Ha60poa 30BaHHbIX
Pb, mr/kr ’ MrIKr, ’ ’ panHbix ° [ HaGopoe
OaHHbIX
NMIJ CRM 8112-a
1IS2-C12| (akpunoHuTpun- 100 92 15 92 67 — 117 13 12
OyTtagueHcTupon)
NMIJ CRM 8113-a
1S2-C13| (axpunoHuTpun- 941,5 893 109 95 80-120 13 12
B6yTtagueHcTupon)

2 CreneHb BOCCTAHORNGHMS UMW CTENEHL U3BMEYEHIS! ONPEAENSIETCS KaK OTHOLUEHUE AENCTBUTENBHO n3MepeHHo
KOHUEHTpaUuu aHanuTa K sHauyeHUIo nperonaraeMoil KOHLeHTpauuM, ymHoxeHHoe Ha 100 %. Opyrumu crioBamu
,D,aHHaﬂ CTeneHb BOCCTAHOB/IEHWSA MNMIOCTPUPYET HETOYHOCTL pe3yrbTaToB.

®) Kakablit HAGOP AaHHBLIX OBLIYHO NPeACTABNSIET TPU NOBTOPHLIX aHANM3a (ebi60pku) obpasua.

Ta6nuua D.5 — CpefiH1e pe3ynbTaThl U CTENeHb BOCCTAHOBMEHUSA QNIA KafMUsl, NMONyYeHHbIe B Xoge
MeXabopaTopHbIX CPaBHUTENbHbLIX UCMbITAHUNA

Oblyee
CraH-
Homep C:g;:ﬁm)i” CpegHuin  |gaptHoe | CreneHb | [uanasoH ?32“:: MZ:‘;T_IZ_
obpasua OnucaHue obpasua aHavenne | PE3YTbTaT | OTKIO- Bocc'ra;;og- BOCCTaHOB- HaBOPOB. [30BaHHbIX
Pb. mr/kr Pb, mr/kr HeHue, |neHus “, %| nexus, % naHHBIX b [ 1260008
’ Mr/kr po
[aHHbIX
EC 680
11IS2-C10 (nonuaTUneH) 140,8 133 19 94 78 -116 10 9
EC 681
11S2-C11 (NonmMaTuneH) 21,7 20 5 91 65—-124 10 9
NMIJ CRM 8112-a
IS2-C12 | (akpunonutpun- 10,77 16 13 155 90 — 500 13 10
6yTagueHcTupon)
NMIJ CRM 8113-a
1S2-C13 | (axkpunoHuTpun- 106,9 92 13 86 72-111 13 9
byTagueHcTupon)
CRM «MBH»
1IS2-D18 | (cnnae Ha ocHoBe 3,3 ND @ 8 0
0r10Ba)

#) CreneHb BOCCTAHOBINEHUS NN CTENeHb U3BNeYeHUs! onpeaenneTca Kak OTHOLeHWe [eACTBUTENIbHO U3MepPeHHOM
KOHUEHTpaLmMM aHanuTa K 3Ha4eHUIO NpeanonaraeMoil KOHUEeHTpauun, YMHoXeHHoe Ha 100 %. [Opyrumu cnosamm
A@HHas CTeneHL BOCCTAHORIEHVS WIINIOCTPUPYET HETOYHOCTL Pe3ynbTaTos.

)Kaxcp,uvl Habop AaHHbIX 06LIMHO NPeACTaBNAEeT TPY NOBTOPHLIX aHanu3a (BbiGopkM) o6pasua.

' ND oaHauaeT «He OGHapyXeH>».

Ta6nuua D.6 — CpefHue pesynhTaTbl U CTeNeHL BOCCTAHOBSIGHUA Ans o6Lero XxpoMa, NoslyueHHbIe B X048
MeXNabopaTopHbIX CPABHUTESILHLIX MCMLITAHUNA

Ceptnd CraH- 06 Obuies
prudu- | o Wee | 4ucno
peoHuviA  (paptHoe | CreneHb | [IuanasoH
o';g::ga Onucanue obpasua ”23::::::9 pesynbTar | OTKNO- BOOCTa;l)OB- BOCCTaHOB- H:gg"pga 3‘;‘;23’;:)(
Pb, Mr/kr Pb, mr/kr H;:I/I:?, nenusa ¥, %| nenus, % naHHLX ° HaGopos
[aHHbIX
11IS2-C10 [EC 680 (nonustuneH)| 114,6 134 38 117 61—182 10 10
11IS2-C11 [EC 681 (nonuatuneH) 17,7 20 6 112 68 — 185 10 7
NMIJ CRM 8112-a
IS2-C12 | (akpunoHuTpun- 27,87 1259 42 448 13 13
byragueHcTupon)
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,ﬂaHHOFO sBNIeHNA He yCTaHOBeHa.

ykasaHHble nabopaTopusiMK, MPUMEPHO B uYeTLIpe pasa npesbLilany CepTU(MULMPOBAHHLIE 3HAMEHUS.

OkoH4aHue Tabnuubi D.6
O6bwee
CraH-
Homep o uﬁsg;:g):oe CpegHuin  |gapTtHoe | CteneHb | [uanasoH 222‘}1606 M‘;T_'Igj;lz_
caHue obpasla pesynbTaT | OTKNO- |BOCCTAHOB- | BOCCTAHOB-
obpasua 3HaYeHWe Pb. m/kr | Hemve. |nennsi ® %| nedus. % HaGOpOB) 30BaHHbIX
Pb, mr/kr ! Mr/Kr, ! ’ AaHHbIX [ HaGopoB
OaHHbIX
NMIJ CRM 8113-a
11IS2-C13 | (akpunoHuTpun- 269,5 1016 % 303 377 13 13
OyTagueHcTupon)
BAM S004
11IS2-F22 (cTekno) 94 77 32 82 50-110 3 2
SRM 2166 ND 9
11IS2-D14 |(HM3konermpoBaHHas 240 (oTr ND pgo 5 0
cranb) 827)
SRM 855a ND %
11S2-D15 (anioMuHMeBbI 130 (o1 89 po 5 0
JNUTENHBINA crnas) 890)
SRM 87a
11IS2-D16 (anomuHueBo- 1100 1107 450 110 55— 162 11 4
KPEMHUEBLIV Cnnas)

# CreneHb BOCCTAHOBMEHMS UNW CTENEHb U3BMIEYEHUs ONPEAENsieTCs Kak OTHOLIEHUE AeNCTBUTENbHO WU3MepeHHOoN
KOHLIEHTpaLMU aHanuWTa K 3HaueHUI0 MpeArnonaraemMoil KOHLIeHTpaLun, yMHoxeHHoe Ha 100 %. [OpyruMu cnosamu
p,aHHaﬂ cTerneHb BOCCTAHOBMNEHUS UNNIOCTPUPYET HETOUHOCTb pe3ynbTaToB.

Kaxq:l,bm Habop AaHHbLIX 0OLIYHO NPeACTaBNAET TPM NOBTOPHbLIX aHaNM3a (BbiGopku) o6pasua.
“ MNoguepkHyTbie pesynbTathl C12 1 C13 npueogsTcs Tonbko ans uHopmaumn. B 06oux o6pasuiax pesynbTarhi Cr,
MpuunHa

9ND o3Hauaet «He 0GHapyxXeH».
Ta6nuua D.7 — CpefiHne pe3ynbTaThl M CTeNeHb BOCCTAHOBSIEHUA Ansa obuiero 6poma, NonyyeHHble B Xoae
MeX1abopaTOPHbLIX CPABHUTENbHbLIX UCNbITAHUA
Ceptucbuum- Cran- O6bwee ?lgg.lne:
Homep DOBAHHO® CpegHuit  |paptHoe | CteneHb | [uanasoH wicno | venons-
OnwucaHuve oGpasua peaynkTar | OTKNO- (BOCCTAHOB-| BOCCTAHOB-
obpasua 3HatieHue Pb, Mr/kr | HeHWe, |nenus ®, %| newus, % Haﬁopo%) 30BaHHBIX
Pb, mr/kr ! Mr/Kr' ! ' AaHHbIX | Habopos
OaHHbIX
EC 680
11IS2-C10 (nonuaTMnEH) 808 826 90 102 70-125 10 8
EC 681
1182-C11 (nonuaTMneH) 98 90 13 92 65 — 102 10 8
HIPS
(YAaponpouHbIii
11S2-A01 nonucTupon), 99138 104976 | 15353 105 84 -124 12 5
BblAeNeHHbIN
OnbITHBIN 06pasey
HIPS
(yAaponpoyHbilii
11S2-A02 nonucTMpon), 100050 116007 | 10053 116 100-125 12 5
BblZeeHHbIA
OnbITHBIN 06pasel
ABS
(akpunoHuTpun-
11IS2-A03 | 6yTtapgueHcTupon), 116800 118817 | 29351 102 69123 6
BblZeNeHHbIA
ONbITHBIN 06pasel
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OkoHuaHue Tabnuybi D.7

O6bwee
CepTucdmum- .| Craw- O6uwee | uucno
Homep DOBAHHO® Cpepnuii  |paptHoe| CreneHb | [uanasoH ancno | menons-
obpasua Onucakue oGpasua 3HayeHue p:f)y’:"l’_;? 3;:’;2' jﬁgﬁﬁ;“‘:ﬁ/‘ Boo:;:”?;" HaGopoB_[30BaHHbIX
Pb, mr/xr ’ iy » 70| NEHIR, o | auHbix Y| HaBopos
OaHHbIX
ABS
(akpunoHuTpurn-
1IS2-A04 | 6yTagueHcTupon), 118400 127856 | 32346 108 90 — 131 6 )
BbIENeHHbIA
OnbITHBLIN 0bpa3ey
PC/ABS (nonukap-
6oHaT u akpuno-
HUTPUNOyTagueH-
11IS2-A05 ctupon), 800 995 90 124 114 -136 4 3
BblAEJIEHHbIN
OnbITHLIN 06pasel
PC/ABS (nonukap-
6oHaT u akpuno-
HUTpUnbyTagueH-
11IS2-A06 cTvpon), 2400 3034 467 126 111 -148 4 3
BblAenNeHHbI
OnbITHLIN 06pasey
2 CreneHb BOGCTAHOBIIGHUS UMW CTEMEHb U3BMIBUEHWS ONPEaesSieTCs! Kak OTHOLLIEHNE [EACTBUTENLHO M3MepeHHO
KOHUEHTpaLUuu aHanuMTa K 3HaueHWIo npeanonaraeMoil KoHUeHTpauuy, ymMHoxeHHoe Ha 100 %. [dpyrumu cnosamu
faHHas cTeneHb BOCCTAHOBSHUA MTNIOCTPUPYET HeTOUHOCTbL pesysibTaToB.
®) Kkt Habop AaHHbIX 06bIYHO NPeacTaBNAeT TPY NOBTOPHLIX aHanu3a (Bbibopku) obpasua.
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Mpunoxexne E
(cnpasoynoe)

MpakTnyeckoe onpeaesnieHne cogepxaHusa pTyTn B nonMMmepax, Metannax u 31eKTPOHHbIX
ycTpoicTBax nocpegctsom CV-AAS, CV-AFS, ICP-OES un ICP-MS

E.1 O6opynoBaHue

Hke npneefen npuuep wcnons3yenoro o6opygoBaKing.

cn
ABCOPOLMOHHBIN
cocyq,
[Lednermatop
1

PeakunoHHbIi cocys,

HarpeBatolee ycTpoiicTBO

PucyHok E.1 - HarpeBaTte/nibHblli peakTop, OCHaLLeHHbI peakyMOHHbIM COCY/A0M,
nedierMmaTtopom 1M abCopoOLUNOHHBIM COCYA0M
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Ta6nuuya E.1 — Nporpamma MMKPOBOJTHOBOTO Pa3sioXeHus o6pa3LoB (BbIXOAHaA MOLHOCTb 4NA NATU

cocyaoB)
Onepauus Bpemsi, MyH BbixogHas MoOLHOCTb, BT HasneHue orpaHunyeHo go, MiMa
1 5 400 3,5
2 5 600 3,5
3 12 800 3,5
4 20 800 4,0
5 3 500 4,0
Cragus BeHTUnSAUMmM 20 0 -

E.2 NapameTpbl npuéopos
YKasaHHble napameTpbl NpubopoB — 3TO nNpumMepbl pabouux napameTpoB NpuGOpPOB, KOTOpble MOryT

6bITb pasHbIMM, Tak Kak Ans OTAeNbHbIX NMPUGOPOB MOrYT MOHAOOGUTLCA anbTepHATMBHLIC NapaMeTpbi.
PekomeHflyeTcs UCTMONb30BaTb yKasaHHble 3HAYEHUS OfIUHLI BOJTH M OTHOLUEHWS Macchl K 3apsigy; BuiGop
APYTMX NapaMeTpoB B JaHHOM KOHTEKCTE MOXET NPUBECTU K HEAOCTOBEPHLIM peayribTaTaMm.
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a) CV-AAS (ATomHO-a6copbLMOHHAs CNEKTPOMETPUS XONOGHOMO napa):

— Uctounuk ceeTa: 6e3anekTpopHas paspsgHas ilamMna uim siaMna ¢ nosbiM KatofoMm;
— IOnuHa BonHb: 253,7 HM;

— LllinpuHa cnekTpanbHoi Nonocbl: 0,7 HM;

— NMpopyBouHbIi raa: N, unu Ar.

b) CV-AFS (AToMHO-tbnyopecLeHTHast CNeKTPOMETPUS XONOGHOMO napa):

— Uctounuk: Hg namna ¢ nonbiM katogom, Tok 30 MA, AnuHa BonHbl: 253,7 HM;

— HanpsxeHue cMmelleHus getekropa: MuHyc 360 B;

— Temnepartypa neum 800 °C;

— lNas-HocuTenb notoka Ar 0,6 n/mMuH, 3alWUTHBIN ra3 1,0 n/muH;

— MNpombiBouHan Boaa 6%-Has (no macce) HNO;.

¢) ICP-OES (Ontuuyeckas 3MUCCMOHHAN CNEKTPOMETPUSA C UHOYKTUBHO CBSI3aHHOW Na3Moi):
— OnuHa BonHbl HG: 194,227 Hwm;

— MoLLHOCTB BbICOKOYACTOTHOrO reHepatopa: 1150 Br;

— YacToTa BbICOKOYACTOTHOrO reHeparopa: 27,12 MIy;

— [aeneHue Ar: 0,16 MMa;

— la3-HocuTtenb Ar: oxnaxpgatowuii ras 14 n/muH, BcnomoratenbHbli ras: 0,5 n/MuH;

— NHTeHCUBHOCTL nornoLueHust obpasua 1,6 n/MuH.

d) ICP-MS (macc-cnekTpoMeTpusi ¢ UHAYKTUBHO CBS3aHHOI Niaamoit):

—m/z =199, 200, 201, 202 (oTHOLWeEHMe Macchl K 3apsgy Hg);

— MoLHOCTb BBICOKOYACTOTHOrO reHepartopa: 1200 Br;

— YacTtoTa BbICOKOYACTOTHOrO reHepartopa: 27,12 MI'y;

— Daenexnue Ar: 0,28 MMa;

— lMas-HocuTenb Ar: oxnaxpawwumii raz 16 n/mMuH, BCnoMmorartenbHbiiA ras 1,0 n/mMmuH.
MpumeuaHue — MonoxeHue ropenku, ot6op obpasua no riybuHe, ropuUsoHTanK, BepTUKanu; NIMH3LI — BCE YCIOBUSA
AOJDKHbI ObiTb ONTUMU3UPOBaHLI Nepea nposejeHeM U3aMepeHns.
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MpakTuyeckoe onpeneneHne CoaepXaHus CBMHLA U KagMus

B nonumepax metogom ICP-OES, ICP-MS u AAS

F.1 ICP-OES
Ta6nuua F.1 — CnekTpansHasa uHTepdepeHUUn 4nA ANvHbI BOJIH KagMUA 1 CBUHLA
Cd Cd Cd Cd Pb Pb Pb Pb

HM 214,439 226,502 228,802 361,051 217,000 | 220,353 261,417 283,305
Ag + + + + + + + +
As ++ + +++ + + + + +
Au + + ++ + + + + +++
B + + + +++ + + ++ +
Ca + + + + + + + +
Co + ++ +++ +++ ++ +++ +++ ++
Cr + + + + + + ++ +
Cu + + + + + + + ++
Eu + + + +++ ++ + +++ +++
Ga + + + + + + + +
Ge + + + + + + + +
In + + + + + + + +
Ir ++ ++ ++ ++ +++ +++ +++ +++
Mg + + + + + + + ++
Mn + + + +++ + ++ +++ +
Mo ++ + + +++ ++ + ++ +++
Ni + + ++ +++ +++ ++ + +
Pd + + + + + +++ + +
Pt +++ + ++ + + + + +
Re ++ ++ + ++ ++ +++ ++ +++
Ru ++ + ++ + ++ + +++ +
Sb ++ + + + ++ + + +
Sc + + +++ ++ ++ ++ +++ ++
Sn + + + + ++ + + ++
\"/ + + ++ +++ ++ ++ ++ +
W ++ ++ ++ ++ +++ + +++ ++
Zn + + + + +++ + + +
Al + + + + +++ +++ + ++
Ti + + + ++ + +++ + ++
Fe +++ +++ + ++ +++ ++ +++ +++
Nb + + + - - + - +++
Hf - - - - - + - +++
Ta - - - - - + - ++
Pb + + + + - - - —
Cd - - - - + + + +

MpumeyaHue — B Tabnuue ykasaHa cuna WHTepdepeHUUn Ans anvHbl BonH Cd u Pb Bo Bpems Beopaa 1000 mr/kr
COOTBETCTBYHOLLUMX MAaTPUYHLIX 3TIEMEHTOB.

+ — OTCyTCTBY®T Unu HebornbLuas nHTepdepeHUUs (06LI4HO MeHee 0,05 mr/kr).
++ — cpegHss UHTepdepeHuus (06bI4HO ot 0,05 mr/kr oo 0,2 Mr/kr).
+++ — cunbHaa uHTepdepeHums (06blMHO Gonee 0,2 Mr/kr).
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F.2 ICP-MS

Ecnu o6HapyxeH cTabuibHbIiA M30TON, YKACIIO Macca/3apsag (M/z) HECKONbKUX M3OTONOB MOXET U3Me-
PATLCA ONA OLIEHKU YPOBHS CrieKTparibHOM uHTepdepeHuun. Ecnu o6pasewl copgepxut onoso unu MonubaeH,
Heob6xoauMo obpaTuTh BHUMaHUE Ha NONOXUTENbHYIO MHTeP(hepeHLMIO NPU U3MEPEHNU MacChl KaaMUS.

Ta6nuua F.2 — Mpumepbl cooTHOLIEHUA Maccal/3apag (m/z)

OnemeHT W3zoton Waobapa MHoOroaTomHbIn UOH
"ed MoO, MoOH, ZrOH
cd "2Cd Sn MoO, MoOH
3cd In MoO, MoOH, ZrOH, RuO
4cd Sn MoO, MoOH, RuO
204Pb
208
Pb PtO
Pb 7pp IrQ
28py PtO
F.3 AAS

PekomeHayemble usmepeHust onivHbl BonH ans AAS.

Ta6nuua F.3 — MNpumepbl ANUHBbI BOSH Ans AAS

OnemeHT [invHa BOMHbI, HM LWnpuHa wenu, HM
Cd 228,8 0,7
261,4 0,7
Pb 217,0 0,7
283,3 0,7

MeTouHuk cBeTa: 6e39NeKTpogHas paspsigHas fiamna unm namna C nosbiM KaToaoM; TUN rasa: Bo3ayLHo/

aleTuneHoBasa CMecCb.




MpakTuueckoe onpegereHUe CBUHLA U KAgMUSI B METaNNax MeTOA0M
ICP-OES, ICP-MS u AAS

Mpunoxenue G
{cnpaBouHoe)

CTb IEC 62321-2012

G.1ICP-OES
Ta6nuua G.1 — CnekTpanbHasa HTeptepeHUMA ONsA QNWHbI BONTH KafjMUA U CBUHLIA
Cd Cd Cd Cd Pb Pb Pb Pb

HM 214,439 226,502 228,802 361,051 217,000 220,353 261,417 283,305
Ag + + + + + + + +
As ++ + +++ + + + + +
Au + + ++ + + + + +++
B + + + +++ + + ++ +
Ca + + + + + + + +
Co + ++ +++ +++ ++ +++ +++ ++
Cr + + + + + + ++ +
Cu + + + + + + + ++
Eu + + + +++ ++ + +++ +++
Ga + + + + + + + +
Ge + + + + + + + +
In + + + + + + + +
Ir ++ ++ ++ ++ +++ +++ +++ +++
Mg + + + + + + + ++
Mn + + + +++ + ++ +++ +
Mo ++ + + +++ ++ + ++ +++
Ni + + ++ +++ +++ ++ + +
Pd + + + + + +++ + +
Pt +++ + ++ + + + + +
Re ++ ++ + +++ ++ +++ ++ +++
Ru ++ + ++ + ++ + +++ +
Sb ++ + + + ++ + + +
Sc + + +++ ++ ++ ++ +++ ++
Sn + + + + ++ + + ++
Vv + + ++ +++ ++ ++ ++ +
w ++ ++ ++ ++ +++ + +++ ++
Zn + + + + +4++ + + +
Al + + + + +++ +++ + ++
Ti + + + ++ + +++ + ++
Fe +++ +++ + ++ +++ ++ +++ +++
Nb + + + - — + — +++
Hf - - - - - + - +++
Ta — - — — — + — ++
Pb + + + + — — — -
Cd - - - - + + + +

MpuymeyuaHue — B Tabnuue ykasaHa cuna uHTepdepeHUUn Ans anvHel BonH Cd 1 Pb Bo Bpemsi BBoaa 1000 mr/kr

COOTBETCTBYHOLUMX MaTPUYHbLIX 3/1IEMEHTOB.

+ — OTCYTCTBYOT MM HebonbLuas uHTepdepeHUms (obsiuHO MeHee 0,05 mr/kr).
++ — cpegHss uHTepdepeHums (o6bivHO oT 0,05 mr/kr go 0,2 Mr/kr).

+++ — cunbHasa UHTepcepeHuus (0BkIMHO Gonee 0,2 Mr/kr).
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G.2 Koppekuyus coHa

Ecnn nponcxoanT nsMeHeHne oHa nof BO3AelicTBMEM [NaBHOW MaTpulbl pacTBopa, KOTopoe BAuseT
Ha MHTEHCMBHOCTb n3nyyeHus (Ix), 3Ha4YeHne faHHOW MHTEHCUBHOCTU MOXHO MOJyYUTb NOCPEACTBOM BblYU-
TaHusa (poHoBOIN UHTeHcuBHOCTY (IX). Ha pucyHke G.1 nokasaH npumep agpgpekta nonpasky Ha OH. Ha pucyHke
G.la nokasaH NpuMMep paBHOMEPHOro dOHa OTHOCUTENbHO A/1MHbI BOMH. B 3TOM cnyyae hoH MoxXeT Koppek-
TMpoBaTbCA C MOMOLWb nosoxeHnii A n B. Ha pucyHke G.1b npuBegeH npumep uameHswowierocs doHa
OTHOCUTE/IbHO A/IMHbI BOMIHbI. B 3TOM cnyyae 3HayeHuss (OOHOBON MHTEHCMBHOCTU MOTYT KOPPEKTUPOBATbLCSA
nocpeACcTBOM BbiBOAAa QOHOBOW MHTEHCMBHOCTHM (IX'), KOTOpas paccunTbiBaeTCSA C MOMOLLbIO MOMOXEHNS A 1
NOSIOXEHNSA B MHTEHCMBHOCTU U3NYYEHUS.

PucyHok G.la- PaBHOMepHbIi POH OTHOCUTENIbHO A/TNHbI BOSHbI

PucyHok G.1b - U3ameHsAOWMIiCA (POH OTHOCUTENTLHO A/IMHbI BOJTHbI
PucyHok G.1 - Koppekuunsa doHa

Ecnu ucnonb3yetcsi meToA cTaHAapTHOW fo6aBku nepej ee kanubpoBkoli, HEO6XOAMMO NPOM3BECTU
BbluyMTaHve hoHa C NOMOLLbI0 MeToAa Koppekunn oHa (CM. Bbilwe).

G.3 ICP-MS

Ecnu o6HapyXeH CTabWbHbI M30TOMN, YUCO Macca/3apsf HECKOSIbKMX W30TOMNOB MOXET U3MEpPATbCS
L1 OLLEHKN YPOBHSA CMeKTpasibHON nHTepdepeHumn. Ecnn o6pasel, COAEPXMT 0/I0BO UM MONMGAEH, HEO6-
XOAMMO 06paTUTb BHUMAHWE Ha NOSIOXUTENbHYI0 UHTEP(EPEHLUNI0 NPU U3MEPEHUN MACChl KagMusl.
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OnemMeHT MsoTon WNsob6apa MHoroaToMHbI MOH
Mg MoO, MoOH, ZrOH
cd 204 Sn MoO, MoOH
Bcd In MoO, MoOH, ZrOH, RuO
4cd Sn MoO, MoOH, RuO
204Pb
206,
Pb PtO
Pb 27pp Ir0
208p, PtO
G.4 AAS

PekomeHayemMbie usmepeHus AnuHel BOSH st AAS.

Ta6bnuua G.3 — NpumMepbl gnvHbI BonH gana AAS

OnemeHT [rvHa BOMHbI, HM LLinpuHa wenu, Hm
Cd 228,8 0,7
261,4 0,7
Pb 217,0 0,7
283,3 0,7
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Mpunoxexnune H
(cnpaBoyHoe)

MpakTuyeckoe onpegeneHne CBUHLA U KagMUSA B NEKTPOHUKE
metonom ICP-OES, ICP-MS u AAS

H.1 Mporpamma MMKPOBONHOBOIO Pa3noXeHus

Ta6nuua H.1 - MNporpamMmMa Ans MMKPOBOJTHOBOrO pa3noXxeHus o6pa3uon

Onepauus Bpemsi, MUH BbixogHas MoLHocTb, BT [HasneHve orpaHuyeHo go, Mia
1A 5 300 2,5
2A 5 350 2,5
3A 17 450 25
4A 2 300 25
Cragus BeHTUnsILUMKM A 3 0 25
1B 5 300 25
2B 5 400 25
3B 17 450 25
Cragns BeHTUNSAUMM B 3 0 2,5

® BLixofHast MOLHOCTb ANS NSITV COCYAOB.

H.2 ICP-OES
Ta6nuua H.2 — CnekTpanbHas uHTepdepeHLMA ANA ANUHBI BOSIH KaAMWS U CBUHLA
Cd Cd Cd Cd Pb Pb Pb Pb

HM 214,439 226,502 228,802 361,051 217,000 220,353 261,417 283,305
Ag + + + + + + + +
As ++ + +++ + + + + +
Au + + ++ + + + + +++
B + + + +++ + + ++ +
Ca + + + + + + + +
Co + ++ +++ +++ ++ +++ +++ ++
Cr + + + + + + ++ +
Cu + + + + + + + ++
Eu + + + +++ ++ + +++ +++
Ga + + + + + + + +
Ge + + + + + + + +
In + + + + + + + +
Ir ++ ++ ++ ++ +++ +++ +++ +++
Mg + + + + + + + ++
Mn + + + +++ + ++ +++ +
Mo ++ + + +++ ++ + ++ +++
Ni + + ++ +++ +++ ++ + +
Pd + + + + + +++ + +
Pt +++ + ++ + + + + +
Re ++ ++ + +++ ++ +++ ++ +++
Ru ++ + ++ + ++ + +++ +
Sb ++ + + + ++ + + +
Sc + + +++ ++ ++ ++ +++ ++
Sn + + + + ++ + + ++
\Y + + ++ +++ ++ ++ ++ +
W ++ ++ ++ ++ +++ + +++ ++
Zn + + + + +++ + + +
Al + + + + +++ +++ + ++
Ti + + + ++ + +++ + ++
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OkoH4YaHue Tabanybl H.2

Cd Cd Cd Cd Pb Pb Pb Pb
214,439 226,502 228,802 361,051 217,000 220,353 261,417 283,305

Fe +++ +++ + ++ +++ ++ +++ +++
Nb + + + _ _ + , +++
Hf - , B B B + , +++
Ta - - B B B + . ++
Pb + + + + ; _ _ _
Cd , B B B + + + +

Tpnwevanne - B Tabnuwye ykasawa cuna uhtepoepenyuwn gag gnwke sonk Cdw Pb so spensa ssoga 1000 wr/kr
COOTBETCTBYRUNX WATPUYHYEX 3NENEHTOB.

+ - oTcyTCTBYeT UANM HebonbuaA mHTephepenywus (o6uyHO wewnee 0,05 ur/kr).
++ - cpepkas nHtepdepenuns (o6uyno o1 0,050 0,2 wr/kr).
+++ - cunbhafn nHTepoepenyus (ob6uyno 6onee 0,2 wr/kr).

H.3 Koppekuns doHa

Ecnn nponcxoguT usmeHeHne hoHa nog BO3AEWCTBUEM [1aBHOW MaTpuLbl pacTBopa, KOTopoe BnuseT
Ha UHTEHCUBHOCTb n3nyyeHus (Ix), 3HayeHve faHHOW MHTEHCUMBHOCTU MOXHO MNOJly4YMTb NOCPEACTBOM BbIYW-
TaHust hoHOBOI MHTEHcuBHOCTY (IX'). Ha pucyHke H.1 nokasaH npumep adpchekTa nonpaBku Ha dhoH. Ha pucyHke
H.la nokasaH npuMep paBHOMEPHOro hOHa OTHOCUTEs/IbHO A/MHbI BOMH. B 3TOM cnyyae hoH MOXeT
KOPPEKTUPOBATLCA C MOMOLLbI NosoxeHnin A n B. Ha pucyHke H.1b npuBegeH npumep M3MeHsOLErocs
(hoHa OTHOCUTENBHO A/INHbLI BOJIHLI. B 3TOM cnyyae 3HavyeHnss OOHOBOW MHTEHCMBHOCTM MOTYT KOPPEKTMpPO-
BaTbCA NOCPeACTBOM BbiBOAa (DOHOBONM MHTEHCUMBHOCTU (Ix), KOTOpas paccuyuTbiBaeTCA C MOMOLLbK NOJ0-
XeHUA A 1 NONOXEeHUA B MHTEHCUBHOCTU N3NTyYeHUs.

Inwwa sonuy

PucyHok H.1la - PaBHOMEpPHbI OH OTHOCUTENbLHO AJIMHbI BOJIHbI

Jawna sonHu

PucyHok H.1b - M3meHsiowmiica ooH OTHOCUTENBHO AJINHbI BOJIHbI

PucyHok H.1 - Koppekuua toHa
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Ecnu ucnonbayetcs meton ctaHpapTHou fo6aeku nepep ee kanubpoBkoi, HEOBXo0AUMO Npou3BecTU
BbluMTaHUE poHa C NOMOLLBIO METOAA KOPPEKLMK hoHa (CM. BbILLE).

H.4 ICP-MS

Ecnn obHapyxeH CTabunbHbIA U30TON, YUCHO Macca/3apsAg HECKOSNbKUX M30TOMOB MOXET M3MEpSITLCA
LS OLIGHKM YPOBHS1 CieKTparnbHOi uHTepdepeHUuun. Ecnm o6paseu copepxuT 051080 unu monmbaeH, Heob-
XOAMMO 06paTUTL BHUMaHNE Ha NONOXUTENLHYIO UHTEPCDEPEHLIMIO NPU U3MEPEHUN MACChI KaAMUS.

Ta6nuua H.3 — Npumepb! cooTHOoWweHUI Macca/zapag (m/z)

OnemeHT Wsoton WUzobapa MHoroaTtoMHbIA UOH
Mcd MoO, MoOH, ZrOH
cd 264 Sn MoO, MoOH
Bcd In MoO, MoOH, ZrOH, RuO
"cd Sn MoO, MoOH, RuO
204Pb
206,
Pb Pto
Pb 2pp Ir0
208p, PtO
H.5 AAS

PekxomeHagyembie usmepeHus AnuHbl BoNH ansa AAS.

Tabnuua H.4 — Mpumepbl gnunbl BonH ansa AAS

SnemeHT [lnvHa BONHbI, HM LLivpuHa wenu, HM
Cd 228,8 0,7
2614 0,7
Pb 217,0 0,7
283,3 0,7

Twn rasa: Bo3gyLHO/aLeTUNeHoBas CMeCh.
McTouHuk cBeTa: 6e33neKkTpogHas pa3psgHas fiamna Uiy niamna ¢ nosbiM KaTogoMm.
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Mpunoxexue A.A
(cnpaBo4Hoe)

CBeaeHus 0 COOTBETCTBUM rOCYAAaPCTBEHHOrO CTaHgapTa
CCbINIOYHOMY MEXAYHapOAHOMY CTaHOaPTy

O603HauyeHne 1 HaMMeHoBaHWe CrteneHb O603HaueHne 1 HaMMeHOBaHWe
MeXayHapoaHoro craHgapra COOTBETCTBUA rocyaapcrBeHHOro craHgapra
ISO/IEC 17025:2005 O6wue TpeboBaHuA K IDT CTb NCO/M3K 17025-2007 O6wue Tpebo-
KOMMNETEHTHOCTN UCTbITATeNbHbLIX U Kanub- BaHUS K KOMMETEHTHOCTU UCTbITATENbHBLIX U
0BOYHbLIX JlabopaTopuit KanubpoBoOYHbIX nNaboparTopuit

94



OtBeTcTBEHHbLIN 3a BbiNyck B. /1. Mypesuy

CpaHo B Ha6op 08.10.2012. MognucaHo B neuars 30.11.2012. dopmat 6ymaru 60x84/8. Bymara ogcetHas.
MapHutypa Arial. lMeuatb pusorpaduyeckas. Ycn. neu. n. 11,62 Yu.- usg. n. 8,14 Tupax 7 3k3. 3akas 1371

Wapatenb u nonurpacguyeckoe UCNONHEHWe:
Hay4Ho-Npou3BOACTBEHHOE PECTyG/IMKAHCKOE YHUTApHOe npeanpuaTue
«Benopycckuin rocyAapcTBEHHbI MHCTUTYT CTaHZapTU3aumun u ceptudpukaumm» (6enfMCC)
JIN Ne 02330/0552843 ot 08.04.2009.
yn. Menexa, 3, koMH. 406, 220113, MuHck.


https://meganorm.ru/mega_doc/norm/gost_gosudarstvennyj-standart/15/gost_34198-2017_mezhgosudarstvennyy_standart_karantin.html

