MEXTOCYOAPCTBEHHbIA COBET MO CTAHOAPTU3ALUWN, METPONTOTMN U CEPTU®UKALIUN

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(Isc)
v roct
MEXIOCYOAPCTBEHHDbBIW
chiitole M IEC 62321-6—
2020
ONMPEAOEJNEHUE

PEMMAMEHTUPOBAHHbLIX BELWLECTB
B SNIEKTPOTEXHUYECKUX U3SOEJTUAX

HacTtb 6

OnpepeneHue nonMépomMmmnpoBaHHbIX OucpeHnnoB
U NonnbpomMupoBaHHbIX ANdeHUNoBbIX 3chupos
B NofiMuMmepax MeToaoM rasoBon xpomartorpacdpum —

Macc-crnekTpomMeTpum

(IEC 62321-6:2015, Determination of certain substances in electrotechnical
products — Part 6: Polybrominated biphenyls and polybrominated diphenyl ethers
in polymers by gas chromatography—mass spectrometry (GC-MS), IDT)

MapaHune ochnumnancHoe

MockBa
PoccHUICKMIt MHCTUTYT CTAaHAAPTU3aLMMU
2024

GostExpert.ru
https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

FOCT IEC 62321-6—2020

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOTOTOBINEH OTKpbITEIM akuMoHepHbIM obwecTBoM «McnbiTaHns 1 cepTudukauma BeITOBOR U
npomeiwnerHon npogykunn “BENJIMC"» Ha ocHoBe cobCcTBEHHOMO NEpeBoAa Ha PYCCKUIA A3blK aHINOA3bIYHON
BEpCUKM CTaHOapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMWTETOM MO cTaHaapTu3auunn Pecnybnuku Benapych

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 22 nekabpsa 2020 r. Ne 58-2020)

3a NMPUHATKE NporosiocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kopg ctpaHsbl CoKpalgHHOe HauMeHOBaHWe HaLWMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTusayuu
ApmMeHuns AM 3A0 «HauuoHaneHbIM oprad No cTaHgapTU3auuu

v meTponoruny» Pecnybnvku ApmeHus

Benapyck BY lNoccranpapt Pecnybnuku Benapych
KasaxcraH KZ lNocctanpapt Pecnybnuku KasaxcrtaH
Kupruang KG KblpreiactaHgapt

Poccusa RU PocctaHgapT

YabekucraH uz YactaHgapt

4 Mpukasom PefepansLHOro areHTCTBa MO TEXHWYECKOMY perynvpoBaHuio 1 MeTpororun oT 3 anpens
2024 r. Ne 403-cT mexrocygapctBeHHblid ctaHgapt FOCT IEC 62321-6—2020 BBefeH B AeMCTBUE B Ka4ecTse
HauWoHanbHoro ctaHaapTta Poccuiickon ®epepaunum ¢ 1 niona 2025 r.

5 HacTtoawwun ctaHOoapT WaeHTuueH mexayHapogHomy crtaHpapty IEC 62321-6:2015 «OnpeneneHuve
HEKOTOpPLIX BELUECTB B SMEKTPOTEXHUYecKnx uagenusx. Yacts 6. OnpegeneHve nonmbpoMmnpoBaHHbIX bude-
HWMOB U NONMMEPOMUPOBAHHbBIX AUMDEHUNOBLIX 3UPOB B NONUMMepax MeToAoM rasoBol xpomaTorpadum —
macc-cnektpomeTpumn (GC-MS)» («Determination of certain substances in electrotechnical products — Part 6:
Polybrominated biphenyls and polybrominated diphenyl ethers in polymers by gas chromatography—mass
spectrometry (GC-MS)», IDT).

MexaoyHapoaHell ctaHaapT paspabotaH TexHudeckuM KOMmuTeToM no craHgapTtuzauum IEC TC 111
«CtaHgapTm3auma B 0bnactu okpyxarwLlen cpeibl OTHOCUTENBHO 3NEKTPUYECKUX U SMEKTPOHHbIX TOBApOB 1
cucteM» MexOyHapo4HON aneKkTpoTexHudeckon komuccuu (IEC).

HavmeHoBaHWe HacTosWero craHaapTa MU3MeHeHO OTHOCUTENIbHO HaUMEHOBaHUA YKa3aHHOTo Mexay-
HapOOHOro cTaHgapTa Ans npueedeHus B cooteeTcTBue ¢ FOCT 1.5—2001 (nogpasgen 3.6).

[Mpy NpMMEHEeHMM HACTOSILLEro cTaHOapTa PEKOMEHAYeTCa UCMOMNb30BaTh BMECTO CChINOYHBLIX MeXay-
HapoAHbIX CTAHO4APTOB COOTBETCTBYHOLLME UM MEXIOCYOAPCTBEHHbIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX Mpu-
BEeJEHbI B JONONMHUTENBHOM npunoxeHun JA

6 BBE[JEH BINEPBbIE
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2015
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPaXKMPOBaAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

Llnpokoe vcnonb3oBaHWe M3Oenuin 3NeKTPOTEXHUYECKOTO Ha3Ha4YeHNs NMOBLICUITO BHUMAHWE K UX BO3-
OEencTBUIO HA OKpyXarLLyto cpeny. Bo MHormx ctpaHax Mupa 6binuv NpUHATLI TEXHUYMECKUE JOKYMEHTEI, Npes-
ycmaTtpuBaloLme onpeaeneHHblid nopagok paboTtbl ¢ 0TxoAaMu, BELWECTBaMW W 3aTPaYeHHON 3HeprMein npu
MCNONb30BAHUWN 3MEKTPOTEXHUYECKUX U3EMUN.

Wcnonb3oBaHue pernameHTUpPOBaHHbIX BELECTB, HanpuMep ceuHua (Pb), kagmus (Cd) n nonnbpomu-
pOBaHHbIX AudeHunoBbix 3¢upos (PBDE), B aneKTpoTEXHUYECKUX N3LENUSX pernaMmeHTUpyeTcs HaLuMoHanb-
HbIM 3aKOHO4ATENBLCTBOM.

Llensto ctangaptoB cepun |IEC 62321 aBnaetca ycTaHOBNEHWEe MeTOL0B KOHTPOMS, KOTOpLIE NO3BONAT
onpefenuTb YPoBeHb pernameHTUPOBaHHbLIX BELECTB B 3NEKTPOTEXHUYECKUX U3OENnax.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

OMPEOENEHWE PEFTMAMEHTUPOBAHHbBLIX BELWECTB B 3NIEKTPOTEXHUYECKMUX U3OENUAX
YacTtb 6

OnpepeneHue NonMGpoOMUPOBaHHBLIX BUEeHMNOB U NONUGPOMUPOBAHHLIX AU EeHUNOBLIX 3(hUpPOB
B NonuMmepax MeTo4oM rasoBoil XxpomaTtorpadum — Macc-cnekKTpoMeTpumn

Determination of regulated substances in electrotechnical products.
Part 6.
Polybrominated biphenyls and polybrominated diphenyl ethers in polymers by gas chromatography —
mass spectrometry

Data BeepeHus — 2025—07—01

1 O6bnacTb npuMeHeHus

HacToqawumin cTangapT ycTaHaBNMBaeT OOUH 0DA3aTenbHbIA U ABa CNpaBOYHLIX MeTo4a onpefeneHus
nonnbpomupoBaHHbix bucgerunor (PBB) 1 nonubpoMmnporaHHbIX AudeHnnoBeiX acupor (PBDE) B nonume-
pax aNeKTPOTEXHUYECKUX N3Oernnn.

MeTog rasoBoi xpomartorpacumn — macc-cnektpomeTpumn (GC-MS) ucnoneayertcs 4ns onpegeneHns co-
AepxaHusa oT MOHOOPOMMPOBaHHbLIX A0 AeKabpomupoBaHHbix Gudernnos (PBB) n oT MOHOGpOMUpPOBaHHbIX
00 nekabpomMupoBaHHbIX audeHunoBeix acdupos (PBDE).

MpunoxeHusa A u C cogepxaT MeToAbl, UCNOMb3YLWME MacCc-CNEKTPOMETPUIO C NPUCOENUHEHMEM MOHa
(IAMS), obbeaunHeHHy ¢ MeTogoM NpsaMoro Beofa npobsl (DIP), a Takke BbICOKO3(HEKTUBHYIO XKUOKOCTHYHO
XxpomaTorpacuio, 06beUHEHHYIO C MaTPUYHBIM (DOTOAMOOHbLIM yrbTpadroneToesliM getektopom — (HPLC-
PDA/UV). laHHble MeToankM 06naaatoT TakMMK NONOKUTENbHBIMW CBOMCTBaMM, Kak BbICTpOTa, KA4eCTBEHHbIE
¥ MOMYKONUYEeCTBEHHbIE TUMbl METOLO0B, HO B 3aBMCUMOCTW OT 00nacT UX NPMMEHEHUs MMET orpaHuYeHmns
No KOMWYeCTBY UMK TUNY aHanuaupyemblx komnoHeHToB PBB unu PBDE, a Takke No Ux B3aUMHOMY BIUSIHUIO.

MeToguka macc-cnekTpoMeTpun ¢ npucoeavHeHveM noHa (IAMS) nmeeT orpaHuveHua nNo onpegene-
HUIO TAKMX AaHTUMNMUPEHOB, KaK AekabpoMupoBaHHble BudeHunbl 1 TeXHUYeCcKne CMec AeKkabpoMUpPOBaHHLIX
AneHnnoBbIX 2hMPOB, OKTAOPOMUPOBaHHLIX AMGEHUNOBLIX 3(DMPOB U NeHTabpoMMPOBaHHLIX ANMEHUO-
BbiX acmpoB. OnpegeneHne gpyrux gekabpoMmpoBaHHbIX BUeHnnoB 1 NonMbpoMUpoBaHHbLIX ANdEHMO-
BbIX 3(h1POB C NOMOLbLI OaHHOIO METoAa HE OLEHMBAanoCh.

MeTopg Bbicoko3dh (heKTUBHOM XMAKOCTHOM XpoMaTorpadum MeeT orpaHndeHs no onpeaeneHuio Takux
aHTUNNPEHOB, KaK TEXHWYECKNe cMecu AeKabpoMuMpoBaHHbIX OUGEHUNOBLIX 3UPOB, OKTabpPOMUPOBAHHLIX
OudeHnnoBbiX 3UpoB, gekabpomMupoBaHHbIX BuceHnoB U okTabpoMupoBaHHbix budeHunos. Onpegene-
HWe APYruX AeKkabpoMUpPOBaHHbLIX OUEHWNOB U NONMMOPOMUPOBAHHbLIX AW(EHUNOBbLIX 3UPOB C NOMOLLLHD
[aHHOro MeTofa He OLEeHMBAanoch.

[aHHble MeToabl UCMbITaHMIA BbINK OLEeHeHbl A4S ucnonb3oeanns ¢ PS-HI (yoaponpodHbii nonuctupon)
n PC-ABS (cmeck nonukapboHaTta n akpunoHUTpun-bytaaueH-ctupona), ¢ cogepxaHuem otgensHeix PBB n
PBDE B auanazoHe o1 20 go 2000 mr/kr u obwum cogepxaHmem PBDE ot 1300 go 5000 mr/kr, kak ykasaHo B
HacToslleM cTaH4apTe, B TOM yucne B npunoxeHun F. Micnonb3oraHve OaHHBIX METOO0B ONs OPYTMX BUOOB
nonuMepoe, apyrux coeanHeHun PBB unn PBDE nnu Anana3oHoB KOHUEHTpaLU WA, OTNMYaloWMUXCcs oT TeX, YTO
yKa3saHbl Bblille, LeneHanpaBrneHHO He OLeHUBanoch.

MapaHune ochbuumnansHoe
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2 HopmaTtuBHbIe CCLINKKU

B HacToswwemM cTaHOapTe UCNONb30BaHbl HOPMATUBHLIE CChINKU Ha cneaylollMe cTaHaapThl [Ana gaTtu-
POBaHHbLIX CCbINOK MPUMEHSOT TONLKO YKa3aHHOe U3[4aHue CCbINMoYHOro cTaHfapTa, Ansd HedaTUPOBaHHbIX —
nocnegHee nsgadve (BkNYas BCce M3MeHeHus)|:

IEC 62321:2008*, Electrotechnical products — Determination of levels of six regulated substances
(lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls, polybrominated diphenyl ethers)
(U3penua anektpoTexHudeckue. OnpeneneHve ypoBHSA LUECTW pernaMeHTUPOBaHHbLIX BellecTB (CBMHLA,
pPTYTWU, KagMus, LWEeCTMBANEHTHOrO Xpoma, nonubpombudeHunoB, NonMbpoOMUPOBAHHLIX AN(EHUNOBLIX
3thupos)

IEC 62321-1:2013, Determination of certain substances in electrotechnical products — Part 1:
Introduction and overview (OnpeneneHue pernaMeHTUPOBaHHLIX BELLECTB B 3NMEeKTPOTEXHUYECKUX U3OErnusX.
YacTe 1. BBegeHue n 0630p)

IEC 62321-2:2013"", Determination of certain substances in electrotechnical products — Part 2:
Disassembly, disjointment and mechanical sample preparation (OnpegeneHne pernameHTUPOBAHHbLIX Be-
LeCTB B 3MNeKTpoTexHudeckux nagenusx. Yacte 2. Pazbopka, oTcoeQUHEHNE U MEXaHW4ecKas NnoaroToeka
obpasua)

3 TepMmuHbI, onpegeneHna U CoOKpaLleHus

3.1 TepMuHbI U onpegeneHun

B HacToswWwemM cTaHAapTe NpUMEHeHbI cregylolne TePMUHbBI C COOTBETCTBYOLWMMU onpedeneHuamu:

3.1.1 nonykonu4yecTBeHHbIN (semi-quantitative): YpoBeHb TOMHOCTW B MUTOTOBOM U3MEPEHUN C OTHOCK-
TenbHON HeonpedeneHHOCThI0 pesynbTaTa B npegenax 30 % wnuv nyyle npu onpegeneHHoOM JOBEPUTENBLHOM
ypoBHe B 68 %.

3.1.2 TexHuyeckana cmechb (technical mixture): Kommepyeckuin npogykt (HanpumMep, aHTUNMPEH), U3ro-
TOBMEHHbLIW ANA NPOMBILLMEHHOMO NCMONB30BaHWA, YACTOTa KOTOPOro OnpeferneHa HeTOYHO B OTAnYuMe OT Ka-
NMBpPOBOYHBIX CTAaHAAPTHBIX PACTBOPOB C M3BECTHON BBICOKON CTEMEHBI YNCTOThI.

3.2 CokpalweHus

B HacToAwem CTaHgapTe npuMmeHeHbl cnegyruwmne CokpalweHns:

BDE — BpoMupoBaHHbIA AnheHUNoBbIA 3up;

BFR — DpOMUpPOBAHHOE OrHEeCTOMKOEe COeANHEHUE;

Br — Bpowm;

CiC — WOHOODMEeHHasa xpomaTtorpadusa NPOayKTOB CropaHuns;
DIP — npsiMow BBog Npobbl;

GC-MS — razoBas xpoMmartorpadua — Macc-CnekTpoMeTPUs;
HPLC-UV — BbICOKO3(D(heKTMBHAA XNOKOCTHAA xpomaTtorpadus ¢ YO-geTekTopom;
IAMS — Macc-CnekTpoMeTpus ¢ NpUucoeuHeHneM NoHa,

IS — BHYTPEHHWI cTaHZapT;

MDL — npegen obHapyXeHus meToaa;

LOD — npefen obHapyXeHus;

LOQ — npegen KoNnM4ecTBEHHOrO onpeneneHuns;

PBB — nonubpomMnpoBaHHble BUdeHUNbI;

PBDE — nonubpoMmnpoBaHHble AU eHNnNoBbIe 3duphbI;

PDA — MaTpU4HbIA (OTOOMOAHBIA AETEKTOP;

" 3ameHeH Ha IEC 62321-1:2013, IEC 62321-2:2013 (3ameHeH Ha |EC 62321-2:2021), |IEC 62321-3-1:2013,
IEC 62321-3-2:2013 (3ameHeH Ha |EC 62321-3-2:2020), IEC 62321-4:2013, IEC 62321-5:2013, IEC 62321-6:2015,
IEC 62321-7-1:2015, IEC 62321-7-2:2017. OgHako ons oaHo3Ha4yHoro cobniogenus TpeboBaHWiA HACTOALWErO CTaHaapTa,
BbIP2XKEHHOTO B AATUPOBAHHOW CChISIKE, PEKOMEHOYETCA UCNONB30BaTh TOMNBKO YKasaHHOEe B 3TOW CChINKe U3faHue.

™ 3ameHeH Ha IEC 62321-2:2021. OgHako Ans ogHo3HauHoro cobnioneHns TpeGoBaHUI HACTOSLLEro cTaHaAapTa,
BbIPaKEHHOTO B 4ATUPOBAHHOW CCbISIKE, PEKOMEHOYETCA UCNONb30BaTh TOMNBKO YKasaHHOEe B 3TOW CChINKe U3haHue.
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PS-HI (or HIPS) — ygaponpo4HbIid NONUCTUPOTT;

PTV — nporpaMmupyemas TemnepaTtypa ncnapeHus;

QcC — KOHTpOrb Ka4ecTBa;

SIM — MOHWTOPWHT BblAENEHHbIX NOHOB;

XRF — peHTreHoMNyopecUeHTHbIA aHanus;

TICS — npegBapuTenbHO MOAEHTUMULUMPOBAHHbIE KOMINOHEHTHI;

RSD — OTHOCUTENBHOE CTaHAapTHOE OTKMOHEHWE;

CCC — CTaHaapT HeNpPepbIBHOTO KOHTPONA KanubpoBKu;

BSA — N, O-buc (TpumeTUncunun) aLeTamua;

BSTFA — N, O-6uc (TpumeTuncunun) TpudTopauetTamung,;

BCR 681 — cepTUhULMPOBaHHLIA 3TanNoHHLIA MaTepuan EBponelickoro BlOpo cTaHAApPTOR.
Mpnmeuanune — BCR 681 cogepxut 7 cnegoBbIX aNeMeHTOB B MOnuatTuneHoBon matpuue. Ceptuduympo-

BaHHOE 3Ha4YeHne KoHUeHTpauuu Br coctaensaeT (98 £ 5) Mr/kr;

GC — razoBas xpomarorpadpus;

ABS — akpWIoHWTpWUN ByTagueH cTUpor;
PDA/UV — MaTpU4HbIA hoToanoaHbIn YP-geTekTop;
OFP — oKkTadhTOpreHTaHom;

PTFE — nonuTeTpagTopaTUIEH.

4 CywHocTb meToaa

[Onsa onpeneneHns cogepxanna PBB n PBDE npumeHsaeTca meTon akcTpakuMu NoNMMEepoB B annapare
CokcneTa ¢ pa3geneHnem NocpencTBOM ra3oBoi xpomatorpadunn — macc-cnektpometpun (GC-MS) ons ka-
YECTBEHHOW WM KONUYECTBEHHOW OLEHKN, MCMOMb3YyS MOHUTOPWHI OOWMHOYHBLIX (MNU BeIAENEHHBIX) MOHOB (SIM).

5 PeakTuBbl U MaTepuansi

Mepen NpUMEHEeHWEeM BCe XMMUYECKNE peaKkTUBLI OOMKHbI MPONATH UCMbITAHWE Ha CTEMEeHb YNCTOThI U Ha
BEMWUYUHY XOMOCTOMN Npodbl, 8 UMEHHO:
a) tonyon (knacc GC unu Bbilwe);
b) renuin (cTeneHb YncToThl Bhiwe 99,999 % (no obbvemy));
c) TexHu4ecknin pacteop BDE-209 ¢ BDE-209 ~ 96,9 % v BDE-206 — 1,5 %;
d) kanubpaHThl (cMm. 8.4);
e) CTaHOapTHble pacTBOPLI-MMUTATOPLI U BHYTPEHHWE CTaH4apThI:
- CTaHAapTHLIM pacTBOP-UMUTATOP, UCMOMb3yeMblid NSl MOHUTOPWHIa M3BNEYEHWSA aHanMTa cornac-
HO nepevucnennto a) 8.2.1, nepeuncnenuto c) 8.2.3, nepedmcnenuto €) 8.2.4, 8.5.2 n 8.5.3, nanpumep DBOFB
(4,4-oubpomokTadTopbrdeHun);
- BHYTPEHHWIA CTaHOApPT, UCNOMb3yeMbl As KOPPEKTUPOBKM NOrpeLLIHOCTEN BBOA4A COMMacHo nepe-
yucneHuo b) 8.2.1, 8.2.5 n 8.5.3, Hanpumep CB209 (2,2'-, 3,3'-, 4,4’-, 5,5'-, 6,6'-gekaxnopbudeHun).
CtaHngapTHble pacTBOpbI MpUeMnemMbl MpyM MCNOMNbL30BaHWKM KBAAPYNONbLHOrO Macc-cnekTtpometpa. Ans
MacCc-CneKTpoOMeTpa BbICOKOTO pa3pelleHns OOITKHbI UCMONb30BaThCH APYrUe NOAXOAAUME CTAHAAPTHLIE Be-
LiecTBa, Macca 1 Bpems 3rHMPOBAaHNS KOTOPbLIX AOMKHbI ObITh MOXOXUMMW HA aHANOrMYHble 3Ha4YeHUs aHanu-
Ta. [na nonubpomupoBaHHbix gudernnnacgupor (PBDE) ¢ BbICOKOI Maccol pekoMeHaylTes 13C-meyeHblii
no yrnepoay HoHaBDE n 13C-meuensiit no yrnepoay aekaBDE.

MpumeyaHue — T[lpegnaraemble CTaHOAPTHbIE PacTBOPbI NMPUMEHUMbI ONA U3MEPEHWs KOHLEHTpaLMWiA oT
moHo- 0o oktaBDE. Beuay HM3Kol macchl U BbICOKOW NETYYECTU AaHHble CTaHAAapTHLIE PACTBOPbLI MOTYT OKasaTbCH He-
NPYMEHUMBIMW AN U3AMEPEHNS KOHLEHTpauui aekaBDE u HoHaBDE. 13C-meueHbiit no yrnepoay aekaBDE unv oguH na
yucna 13C-meyeHbix no yrnepoay HoHaBDE Mornm 6bl BbITb HAMHOTO NYYLWLMMK KANMBPOBOYHLIMI CTAHAAPTHBIMU PacTBO-
pamu AN AaHHbIX cneyndondeckinx aHanutoB. Hekotopsle nabopatopun, paboTtatoime no npuHUMny «donbwmne obbembl/
HM3Kas LieHay», MOTyT BOCMPUHATE AAHHbLIE MEYeHbIE MaTepuarnsl Kak CrvLLIKOM Aoporve Ans ceoero 6uaHec-nnaHa. B ka-
YecTBE NOTEHUWAanbHLIX HEOOPOrUX MaTtepuanoB MOXHO Ucrnone3oeath AekaBB (BB 209). BB 209 umeeT BeICOKYO Maccy
(943,1 r/monb oTHocuTenbHo 959,1 r/monk Ans AekaBDE unuv 846,2 r/imons Ang HoHaBDE), antoupyeT HenocpeacTBEHHO
nepen Tpems Mmatepvanamun HoHaBDE Ha tunuyHon konoHke DB-5. MpucyTcTBMe 3HauMTenbHbIX KonuyecTe gekaBB B ca-
mMomM 06pa3sLe MOXHO Nerko onpegenqaTb NoCPeacTBOM MOHWTOPUHIA NMKOBOW 0BnacTi gaHHOro cTaHgapTHOro pacTeopa

3

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/54
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

FOCT IEC 62321-6—2020

1 ee CpaBHEHWS C TeM, YTO OXuaanock oT gobaeneHHoro Konvyectsa gekaBB. Mcnonb3oeaHne npeanoKeHHbIX MeveHbIX
CTaHAapTHLIX pacTBOpPOB Mnu AekaBB fomkHO orpaHMumMBaThcs TEMWM aHann3amu, B KOTOPbLIX MHTEpPECYEMbIMU aHanuTa-
Mu asnsatotes gekaBDE w/unu HoHaBDE. CyllecTByeT BEPOATHOCTL, YTO € MOMOLLLIO AOMONHUTENBHEIX SKCNEPUMEHTOB
MOXHO MOEHTU(UUNPOBATL ankTepHaTUBHbIE CTAHAAPTHLIE PacTBOpPbLI, MMEHLLNE BLICOKYID MAacCy WU HU3KYH NETYYecTb,
KOTOpble Heobxoanmbl ANA KonMyecTBeHHoro onpegenenns HoHaBDE v nekaBDE.

6 O6opyaooBaHue

[nst aHanv3a OOMmKHbI UCNOMb30BaThCsa cnegyrlne npubopel, obopynoBaHue 1 Matepuarnbi:
a) aHanuTUYeCcKne BEChl C TOUHOCTLIO UamepeHuin oo 0,000 1;
b) mepHbie konoel 1, 5, 10, 100 mm;
c) skctpakTop CokcneTa:
- akcTpakTopbl Cokcneta 30 mn,
KpyrnogoHHele kondbsl 100 mn,
nputepTbie Npobku NS 29/32,
xonoguneHukn Jumpota NS 29/32,
- KAMEenkKu (HanpuMep, CTEKMNSAHHLIA XeMJyr Unu Konela Pawwura);
d) aKCTpakUMOHHbIe runb3bl (Wennonosa, 30 mn, BHYTPeHHWI AnameTp 22 MM, BeicoTa 80 Mm);
€) CTEeKIOBOMNOKHO (AN 3KCTPaKLWMOHHON MMNb3bl);
f) DeakTMBMpOBaHHLIN BKkNaabiw nHxekTopa (ana GC-MS);
g) konboHarpeBarenu;
h) BopoHKa;
i) antoMuHueBas dornera.

MpumedaHue — Cocyabl KOPUYHEBOTO W KENTOMO LBETOB Takke MOMYT ObiTh UCMOMb30BaHbl, Kak OnMcaHo
B TEKCTE NpoLedyphbl;

j) MMKpONUTPOBbIE LUNPULLI UM aBTOMATUYECKUE NMUMNETKN;

k) nacTepoBckue NUNETKY;

) Buansl 1,5 mn co 100-MUKPONUTPOBON CTEKMNAHHOW BCTABKOW M pe3b00BbIM KONMa4koM C nonuvteTtpa-
dTopatuneHoBoi (PTFE) npoknagkoi unm B 3aBMCMMOCTK OT aHanMTUYeCcKoW CUCTEMbl aHanorM4Hble eMKO-
cTu ans obpasuoB. Cocyabl KOPUHHEBOIO M SHTAPHOrO LBETOB A0/MKHbLI OblTh MCNOMb30BaHbl, Kak ONMCaHo B
TeKcTe npolenypbl;

m) MUHU-LLENKEP (BUXPEBOW CMECUTEMNL UMK BUXPEBAs MeLlanka);

n) ra3oBLIN XpoMaTorpad ¢ KanunnsipHOW KOMOHKOW, MOACOEAUHEHHBIN K Macc-CrneKTPOMETPUYECKOMY
OeTeKkTopy (3neKkTpoHHasl uoHusauus, El). Macc-cnektpomeTpuyeckMini LeTeKTop AomkeH obecneunBaTs Mo-
HUTOPUHT BbIEMNEHHbLIX MOHOB U UMETb BEPXHUIW AKMana3oH OTHOLIEHWs MacChl MOHA K ero 3apsgy He MeHee
1000 m/z. BbiCOKWMIA AMana3oH OTHOLLIEeHUSA MaccChl MOHa K ero 3apsagy Tpebyetcs ansa obecneyeHns ogHO3Hau-
HoW naeHTudukaumm gekaBDE v HoHaBDE. [ns obecneyeHns NOBTOPAEMOCTM PEKOMEHAYETCA UCMOMb30-
BaTb aBTOMaTtu4ecknin NnpobooTbopHUK;

0) KonoHKa AnuHon npubnuantensHo 15 M obnagaet nocTatouHON 3PPEKTUBHOCTLIO pas3feneHns Ans
coenuHeHuit PBB n PBDE (cMm. nepeuyncnernue a) 8.3 ansa npumepa noaxogsaLLle KONMoHKN);

p) MembpaHHblie punetpbl U3 PTFE (0,45 mMkm).

7 NoproroBka o6pa3uoB 1 npob

Kak yctaHoBneHo B IEC 62321-2, ecnu He yka3aHO WHOe (Hanpumep, UCNOMb30BaHWe Kycadek), peko-
MeHOyeTCs UCMNOSb30BaTh KPUOTEHHOE U3MEerNbYeHne C oXnaxaeHnem XUOKUM a3oToMm. [Nepen akcTpakumen
obpasubl HeoBx0AUMO U3MensYNTh Tak, YToBBl MX YacTuubl Nnpoxoaunu Yepes cuto 500 Mkm.

8 NpoBepeHne UCNbITaHUKA

8.1 O6WwKe MHCTPYKLMK NO NPOBEOESHUIO UCTIBITAHUNA

Heobxogumo cobnogate cnegyowme obune MHCTPYKLMA.
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a) [na toro 4Tobbl COKPaTUTL 3HAYEHWS XOMOCThiX Npob, Heobxogumo obecnevynTb YUCTOTY BCEN CTe-
KNAHHOW nabopaTopHoW nocyabl U NpMbopoB (MCKMKYaa MepHble Konbbl) U 4eaKkTUBUPOBaTb CTEKITOBOOKHO
(cMm. nepeuucneHue e) pazgena 6) npu Temnepatype 450 °C Ha npoTseHUn He MeHee 30 MuH. [1Ns TOro 4To-
Okl NpefoTBpaTUTL pasnoxeHue u/unu aebpomuporaHve PBDE nop Bo3gencteuem YO-uanyyeHnsa BO BpeMs
3KCTPaKLMKN U aHanuaa, JOIMKHa UCMOMb30BaTLCA CTEKNAHHAA Nocyaa U Npubopbl U3 KOPUYHEBOrO CTeKna.

n puMmedvyaHune — Ecnn nocyaa 13 KOpM4HEeBOro CTekna OTCyTCTBYET, OANA 3allThbl OT BD3,EI|el710TEII/‘IF| CBETa MOX-
HO MCNONb30BaThk antOMUHWNEBYH qJOJ'IbI'y.

b) Ecnu konuuyecteo Br B obpasue (onpegmeneHHoe ¢ nomowskw XRF, CIC vnu gpyrumu meTtogamm)
3HauYUTEenbHO npesblilwaeT ananasod 0,1 %, aHanu3 HeobxoAUMO MPOU3BECTU C UCMOMb30BAHUEM OTKOPPEK-
TUPOBaAHHOrO pasmepa obpasua Unu nocpeacTBOM NMOBTOPHOTO aHanMmsa ¢ UCMoNb30BaHWeM 3KCTpakTa, pas-
©aBneHHoro Hagnexatwm obpasom nepeq gobaeneHveM BHYTPEHHEro ctaHgapra.

8.2 MNogroToBka o6Gpa3ua

8.2.1 UcxopHble pacTBOpbI

Heobxoanmo NpurotToBMTL CNeayolw e MCXOAHLIE PacTBOpPbI:

a) cTaHOapTHLIA pacTBOpP-UMUTATOP (ANA MOHWTOPWHIA CTENEHW M3BrevYeHns aHanuta): 50 Mkr/mn B To-
nyone (Hanpumep, DBOFB);

b) BHyTpeHHUA cTaHOapT (AN KOPPeKTUPOBKK norpettHocTy Beoga): 10 mMkr/mn B Tonyone (Hanpumep,
CB209);

c) pacteop nonubpomupoBaHHoro éudeHuna (PBB): 50 mKkr/Mn B opraHM4yeckoM pacTBOPUTENE;

d) pactBop nonubpomMupoBaHHoro gudeHunosoro acupa (PBDE): 50 mkr/mn B opraHM4eckom pacTBo-
putene; Bce BpOMUPOBaHHbIE KOMMOHEHTBI OT MOHO- 10 AekabpomupoBaHHoro 6udeHnna (PBB) u oT MoHo-
4o gekabpoMmupoBaHHOro AudeHunosoro acupa (PBDE) gormkHbel OblTe BKNIOYEHBI B UCXOAHbLIE PacTBOPbI
PBB 1 PBDE (cm. 8.4). MoryT BbITb MCNONB30BaHE! APYr1Me KOHLEHTPALMU UCXOOHOIO pacTBopa Npu yCcrnoBun
OOCTWKEHWSA CTAHOAPTHLIX KOHLEHTpaUWiA pacTeopa, ykasaHHbIX B 8.5.3;

€) MaTpU4YHbLIA KOHTPONbHLIA pacTBOp, codepxaluin B obuiemM cryyae 4yeTblpe POACTBEHHBIX Kanu-
OpOBOYHLIX CTAHAAPTHBLIX pacTBopa B Tonyone, kak ykasaHo B Tabnvue 1. [JobaeneHwe 1 mn MaTpU4HOro
KOHTPOMbLHOrO pacTBopa, B COCTaBe KOTOPOro HaxXoaAUTCs KaKAbli U3 YEeTbIPEX KOHFEHEePOB C KOHLIEHTpaLunen
10 MKI/MIT, MOXET MCMoNb3oBaThCs Ans obecnedeHrna HeobxoguMoro konudectea BenuyuHon 10 mkr (cm. ne-
peuncneHue b) 11.2) B MaTpMyHOM KOHTPONLHOM 0Bpasue.

Tabnuya 1-— MaTpu4Hblil KOHTPOMBHLIA PacTBOP

YpoBseHb 6pomupoBaHusa Konun4ecTtso popcTeerHbix PBDE KonuyecTeo poacteeHHbIx PBB
OT MOHO A0 neHTa 1 1
Ot rekca oo geka 1 1

8.2.2 NpegBapuTensHaa o4YMCcTKa aKkcTpakTopoB Cokcnera

YT106bl NPOM3BECTN OYMCTKY 3KCTPaKUMOHHBLIX annapaTtoB CokcneTta (CM. nepedncneHune c) pasgena 6),
NpoBOOMTCS NpefBapuTenbHas 2-4acoBasl 3KCTpaKuusa ¢ vMcnonb3oBaHveM 70 mn tonyona. [NpoMbIBOYHbIA
pacTBOPUTENbL YTUIU3UPYIOT.

8.2.3 JkcTparupoBaHue obpasua

OKcTparupoBaHue 06pasLoB Npon3BOAUTCA cneayoLw M obpasom:

a) KonuuecteeHHo nepeHocaT (100 £ 10) mr obpasua B 3KCTPAKLMOHHYO TMNb3y (CM. nepedvncneHune d)
pasgena 6) yepes BOPOHKY (cM. nepeyncneHne h) pasgena 6). ns Toro 4Tobbl 06ecnednTb KONMYEeCTBEHHbIN
nepeHoc obpasua, BOPOHKY MpombiBatoT npubnuantensHo 10 Mn 3KCTparvpyroLwero pactTeopuTens Tonyona.
3anucbiBaloT maccy obpasua ¢ TodHoCcTbo Ao 0,1 mr.

b) DobaensawT 200 Mkn cTaHgapTHoro pacteopa-umutatopa (50 mkr/mn) (cMm. nepeducneHue a) 8.2.1).

c) Ana Toro uTobbl 0bpa3zel, He BCMMbIBAM, MMNb3y 3aKpbIBAOT CTEKITOBOMOKHOM (CM. MepedYucneHne e)
pasgena 6). NpumepHo 60 mn pacteopuTens noMewatoT B 100-MMnNMMeTpoByO KpyrnoaoHHy konby. Obo-
PYAOBaHWE 3aKpbIBaOT antoMWUHUEBON (QONBIoM ANs UCKNIOHEHWS BO3AEWCTBUS CBeTa, a obpasel, akcTparu-
pYIOT B TEYEHWE He MeHee 2 Y; ANUTENbLHOCTb KaXKAoro LUMKna CoCTaBnAeT npubnuanTensHo oT 2 00 3 MUH.
CokpalleHue BpeMeHW 3KCTParMpoBaHusi MOXET NMPUBECTU K CHKEHWNIO U3BNEYEHWS aHanuToB, B YACTHOCTU
ans PBDE c BbICOKOW MOMEKYNSPHOM MaCcCOW.
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d) OkctpakT nomewaT B 100-MUNNMNUTPOBYID MEPHYK KOMBy, a KPYrnogoHHY Konby npoMbiBaroT
C UCMOMb30BaHWEM NPUMEPHO 5 M pacTBOpUTENS.

I punMevYyaHne — Ecnu pacTeBOp MyTHEET nNog BO3ENCTBMEM MaTpuubl, 3TO MOXHO YCTPaHUTb pobBasneHnem
1 mn MeTaHona. Paanua MeXAy NOTHOCTBIO MEeTaHOona 1M Tonyona MOXXET B AaHHOM cny4dae He YyYUTbIBaTbCA MpK npo-
BEOEHMW pac4eToB.

e) MepHyto konby sanonHaT 100 mn pacTteopuTens. [ins pacTeopumorc obpasua MoxeT NPUMEHSTLCH
anbTepHaTUBHAaA Npoueaypa aKCTparnpoBaHus, onvcaHue KOTopoi NpuBoauTes B 8.2.4.

8.2.4 AnbTepHaTUBHbIe Npoueaypbl 3KCTParMpoBaHUA ANA PacTBOPMMbIX NONMMeEpPOB

[Ons pacTBOpMMbIX NonuMepoB, B YacTHocTu PS-HI (unn HIPS), moxeT ucnons3oBartbes criegytoLlas
ansTepHaTUBHAA NpoUeaypa SKCTparMpoBaHus.

a) BaeewumeawTt 100 mr obpa3sua c TouHocTsio go 0,1 Mr B BUane n3 KOPUYHEBOIO UMK SHTAPHOTO CTEKNAa
(cm. nepeymcnenwve |) pasgena 6) o6bemom He MeHee 20 mn.

MpumevaHne 1 — [Onsg obpasyoB ¢ NOTEHUMANBHO OYEHb HU3KMMW UMW OYEHb BbICOKUMU KOHUEHTPaLMAMU
PBB vnu PBDE moryT ucnons3oBaTbecs Apyrve konuyectsa obpasua.

b) ,HOSBBHFH-OT 9,8 Mmn COOTBETCTBYHLLETO paCTBOPUTENA B BUany MU 3anncbiBakldT Maccy CMecu.

MpumeyvyaHue 2— OB6beMm pacTBOPUTENS MOXKET PErynUpoBaTLCA COOTBETCTRYIOWMM obpasom Ans obpasuos
C NoTeHUMarnsHO 04eHb HU3KUMU UMK OYeHb BBICOKMMU KOoHUeHTpauuamu PBB unu PBDE.

c) dobaensoT 200 Mkn cTaHgapTHoro pacteopa-umutatopa (50 mkr/mn) (cm. nepeducneHue a) 8.2.1)
B BMAIy W 3an1ckIiBaOT HOBYHO Maccy. 3anuckiBatoT obllyto maccy obpasua, pacTBOpUTENs, BUanbl U Konnavka.

d) MnoTHo 3akpbIiBalOT BUany ¢ obpasuom. NomMeLawT ee B yNsTPa3ByKOBY BaHHY U obpabaTkiBakT
yneTpazBykoM B TedeHne 30 MuH go pactBopeHusi obpasua. [ins Toro 4Tobbl KONNa4oK He BbiNan M3 Buansl,
ero MOXHO NPUKPEenUTb HEBONbLLIMM KYCOYKOM NUMKOoK neHThl. [Mocne Toro kak obpaseL, pacTBOpUTCH, a Buana
OCTLIHET, CreayeT 3anucartb Maccy. YbexaaroTcs, YTo AaHHas Macca He OTIiM4YaeTcs OT MaccChl, 3apermcTpupo-
BaHHOW B Xo4e onepaluuy, NpMBEAEHHOW BLILIE B NepevyucneHnn c).

e) Momewatot 1,0 Mn pacTBOpa B HOBYK BUany U3 sAHTapHoro ctekna (06bem He MmeHee 12 mn) u B3Be-
LUKMBAT anuKBOTY C TOYHOCTLI A0 0,1 Mr.

f) BoilbupatoT ocaguTens (T. €. HepacTBOpPUTENb) AN NONUMepPa, HO XOpOoLKWiA pacTBopuTens ana PBB/
PBDE. Bniueatot 9,0 Mn ocaguTens B BUany v 3anucbiBaloT 3Ha4eHWe Macchl BUarnsl 1 COAEPXUMOro ¢ TOHHO-
ctbto go 0,1 mr.

g) XoyT, noka nonumep ocAOeT, UMK MPOoMycKawT cMeck Yyepe3 mMeMbpaHHbii 0,45-MUKPOMETPOBLIN
cunstp 13 PTFE, 3atem BnueawT 1,0 Mn anukBoTHoro pacteopa B 10-MUNMUMETPORYKD MepHY Konbéy u
B3BELUMBAOT anuKBOTY ¢ TouHocTeo Ao 0,1 mr. Mcnonk3ya ceexuii pacTeop, OOBOAAT 06beM 00 MEeTKU, 3a-
NUCLIBAIOT KOHEYHOE 3Ha4YeHWe MacChl U XOPOLLO NepeMeLLrBaloT.

Mpumevanune 3 — Hanpumep, pactBopsatoT obpasey PS-HI B Tonyone, a 3atem pas6aensiot 1,0 mn anuksoT-
HOro pacTeopa ¢ ucnone3oBaHuem 9,0 Mn M3ooKTaHa.

h) Ecnu 6bina BbiNOMHEHa onepauns ocaxaeHus nonumepa, 1o rotoeaT 10%-Helil pacTBop pacTBopuUTe-
N1 B OcaguTene v onpegensior NNoTHOCTb MOSyYeHHOMW CMecKu C MOMOLLbK KanubpoBaHHOW MepHOM KOonbbl.
[aHHY0 NNOTHOCTbL UCMNONb3YIOT B NOCMNEAYIOWMX pacyeTax.

i) C nomMoLLBIO TAKOR e Npoueaypbl FOTOBAT XONOCTY0 Npoby 3kcTpakTa u pa3baBneHHoro pacteopa.

j) BeinonHAKT aHanMTUYecKue Npoueaypsl, onucaHve KoTopbix npueoautcs B 8.2.5, 8.4 n 8.5, ucnone-
3ys napaMeTpbl, ykasaHHele B 8.3. [pon3BoaAaT pacyet KoHueHTpauun PBB unu PBDE B obpasue cornacHo
pasgeny 9.

8.2.5 [lobaBneHne BHyTpeHHero ctaHgapTa (IS)

FoToBAT 1 MN anuKBOTLI Kaxdoro obpasua 1 cTaH4apTHOro pacTBOpa, BbiIOpaHHbIX 4NA aHanusa, U no-
MEeLL AT ee B COOTBETCTBYOLL Y0 Buany. [lobaensatoTt 20 MKkN pacTBopa BHYTPEHHENO cTaH4apTa (CM. nepednc-
nexHue b) 8.2.1) B BMany v 3aKpbIBalOT ee Kpbilkon. [epeBopaymBaioT BMany ABa pasa Ans nepeMeLlnBaHus
pacTteopa.

BeogaT 1 Mk pacTBopa obpasia B rasoBbiil XxpoMaTtorpag ¢ Macc-cnektpomeTpom (GC-MS) n npomaBo-
OST aHanus, Mcnonb3ys napaMmeTpel 000pyAOBaHWSA, yKaszaHHble B 8.3.
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8.3 NMapameTpbl o60pyaoBaHnA

[ns onTuMmnsayum KoHKpeTHoM cucteMbl GC-MS ¢ uenbio gocTumxkeHna achhekTUBHOTO pasaeneHns Bcex
KannbpoBOYHbIX KOHIreHEpPOB U obecnevyeHns yOOBNETBOPEHUS YCroBUA kKoHTponsa kadecTea (QC) v npegenos
obHapyxeHus (LOD) moryT noTpeboBaTtbca pasHele ycnosus. Criefyoline napameTpbl CHATAKOTCA nogxons-
LWMMK 1 NPUBOAATCS HXKE B Ka4YecTBe npumepa.

a) MasoxpomaTorpaduyeckas KomnoHka: HenonsipHasa (peHWn-apuneHoBbiA NONMMep, 3KBWBaNEHTHbINA
5%-HoMy heHMN-METUNNONMCUNOKCaHY ), AnvuHa 15 M; BHyTpeHHUA anameTp 0,25 mm; TonwmHa nneHkn 0,1 mim.
[nqa ykasaHHbIX YCNOBWA O0MKHA UCMOMNb30BaTLCH BbICOKOTEMMNEpPATypHas KonoHka (Makcumym = 400 °C).

b) MHxekTOp € NporpaMmmMupoBaHneM TeMnepatypbl ncnapenus (PTV), xonogHbIM npsaMbIM BBOAOM B KO-
NOHKY, AeneHnem noToka/6es geneHvsa NoToKa MM cucTema BBOAA C COMOCTaBMMbIMUK XapaKTepUCTUKaMU.
CregywLwye napameTpbl SBNSAIOTCA PEKOMEHOYEMBIMU/OMUMOHHBIMW 3HAYEHWUSIMU:

1) Mporpamma ansa PTV: 50 °C — 90 °C (0 muH), nogbem go 350 °C Ha 300 °C/muH (15 MmuH); Bpems
nNpoayBKW C geneHnem rnotoka 1 MuH; NpoayBoYHbIA pacxom 50 Mn/MuH.

MpumevaHue 1— Onepatop OOMKEH OTPEryNMPOBaTL HaYaNbHY TEMMEPATYPY B 3aBUCUMOCTU OT TOYKU
KWUMEHWs1 UCMOoNb3yeMOro pacTBOpPUTENS.

MNpUMEHEHME MHKEKTOPA NPSAMOro BBOAA MOXKHO NPeanoXnTh B KaYecTBe anbTepHaTUBHOIO cnocoba
nogadyv obpasua. 310 MOXEeT NpefCcTaBnsATb UHTEPEC AN NOBLILUEHUA YYBCTBUTENBHOCTWA K TaKUM
TSOKenbIM KOHreHepam, kak oktaBDE wn HoHaBDE. lNpu atom TpebyeTca onpegeneHHas oCTOPOX-
HOCTb U3-332 YYBCTBUTENMLHOCTU K BO3OEUCTBMIO MaTpUYHbIX 3 eKTOB.
2) Mporpamma c geneHuem/6e3 genenua nortoka: 280 °C, 1,0 mkn 6e3 geneHns NoToka B TedeHue
0,5 MMH. BEHTUNAUMOHHLIN pacxod B pexuMe 6e3 geneHna notoka ~ 50 mn/muH.

c) Bknagbllw WHXekTopa: 4-MUNNMMETPOBLIA CTEKNAHHBLIA BKNadbIl C OOWHOYHLIM HVWXXHUM KOHYCOM

CO CTEKNOoBaToW Ha OHe (0eaKTUBUPOBAHHBLIR).

MpumevaHne 2 — 3akynneHHbld OeakTUBMPOBAHHLIA BKMaAblll WHXEKTOpa MoXeT OblTb MogBeprHyT Ao-
NOMHUTENBHON OeakTuBauuu. 310 ocobeHHo BaxHo, ecnu TpebosaHua (cMm. 11.3) koHTpons kadecTBa PR-206 okaxyTca
HeoCTUXMMBIMKA. XUMUYecKas AeakTUBaunua MOXET NPOW3BOAWUTLCH criedyrownm obpasoM: 6epyT 0BbIYHBIA CEPUINHBIN
BKNagpblll, OeaKTUBMPOBaHHBIA M3roTOBUTENEM (CTEKNSAHHBIA BKMadbll C OAWHOYHBIM KOHYCOM CO CTEKIOBaTOW Ha AHe
Ans vcnapuTens ¢ genedvem/6e3 genedns notoka) u norpyxatoT B 5 %-Helil pacteop gumetunguxnopcunara (DMDCS)
B AMXNOPMEeTaHe unu Tonyone Ha 15 MuH. 3ateM M3BnekaloT BKNaabll ¢ NOMOLLBI0 NUMHUETA, BbIMWBAKOT PacTBOp W No-
rpy>atot B DMDCS eue Tpu pasa Tak, 4Tobbl CTEKNOBaTa NONHOCTLIO MOKpbIBanack pacTeopoM. [Janee pacteop cnuea-
0T U3 BKNagpllla elle pas, a oCTaTku pacTBOpa NpoMakneatoT YucTol candeTtkon. MorpyxaloT BKNagbiw B MeTaHon Ha
10—15 MWH, NOBTOPAKT ONEpPaUMWI0 «CNUTL PacTBOP/MOrpy3nTb» TpK pasa. [poMbIBalOT M3HYTPU U CHAPYXXKU METaHOMoM
M3 NNacTUKOBOW MPOMBIBANKW, @ 3aTeM AUXIOPMETAHOM TOXe M3 NNacTUKOBOW NpombiBanku. MNomMellaroT BKNagkiw B
BaKyyMHYO Meyb, NpodyBaeMyK a3oToMm, W mpocylwmBaroT npu Temnepatype 110 °C npogomxuTenbHOCTBI0 He MeHee
15 muH. [Nocne BbiCbIXaHWsA BKNaAblLL rOTOB K MCMOMb30BaHMIO.

d) Mas-HocuTenb: renuia (cm. nepevncrnexne b) pazgena 5), 1,0 MnN/MUH, NOCTOSIHHBIA NOTOK.

e) TepmocTat: 110 °C B TeyeHue 2 MuH, NUHelHoe noebilweHne oo 200 °C Ha 40 °C/MuH; NuHeiHoe
noeslweHne go 260 °C Ha 10 °C/muH; nuHeitHoe noebiweHune Ao 340 °C Ha 10 °C/MuH, BbigepkKKa B TeYeHUe
2 MUH.

f) TpanccepHas nuHua: 300 °C, npamoii BBoA.

g) TemnepaTtypa WOHHOro uctodHuka: 230 °C.

h) MeTon noHn3aumn: anekTpoHHas noHusauums (El), 70 aB.

i) Bpems Bbigepxkku: 80 mc.

MpumeyaHue 3 — [na OOCTMXEHUA HEODXOOMMOrO Ka4ecTBa AaHHbIX AN razoxpomarorpaduyeckoro nuka
PBB wnn PBDE pekomeHayetcs, 4T06ObI 32 04HY CeKyHAY NpOuU3BO4MMAOCL OT 3 A0 4 UMKIMOB CKaHWPOBaHWA MOHOB, Bbl-
OpaHHLIX ANA KONWYECTBEHHOMO onpegerneHvs. 3To 06ecneymT COOTBETCTBYIOWEE BPEMS BbIAESPKKA ONS MOHUTOPUHrA
kaxgoro noHa (m/z). CkopocTb ckaHvpoBaHua obecneynBaeT BpemMs Bblgepku B ananasoHe 80 mc Ha moH. Cnegyet
3aMeTUTb, YTO MO YMOMYaHWIO HEKOTOPbIE NPOrpaMmbl yCTaHaBNUBAKT BPEMS BbILEPKU KaK (PYHKLIMIO CKOPOCTW CKaHUPO-
BaHuA. AHanna PBB n PBDE npouzsogutca B pexmume SIM (MOHUTOPUHE BblOEMNEHHBIX MOHOB) C KOHTPOINBHBIMW Maccamm
(BblAENEHBI NOMYKUPHBIM LLPUAITOM), KOTOPBIE BbINWM MCMONB30BaHLI ANA KOMWYECTBEHHOIO ONpeaeneHus, ykasaHHbIMA B
Tabnuuax 2 n 3. OHM cunTalTCA NOAXOAALLMMUN U NMPUBOAATCH 30EeCh B KA4YeCTBE NMPUMEPOB.
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Tatnuua 2— KoHTpOnbHble 3HAYEHWA OTHOLLIEHWIA MacChl MOHA K 3apsay Ans KoNMYecTBeHHOro onpefdenenna PBB

Tun PBB OTHOLLEHWA Macchl MOHa K 3apaay (M/z), KOHTPoNVMpyeMble B IKCTpakTe

MoHo 231,92 233,9

Own 309,8 31,8 313.80)

Tpw 387,8 389,8 391.8
TeTpa 307.,8 309,8 467.7
[leHTa 385,7 387,7 5456
[ekca 465,6 467,6 627.5
[enTa 5436 545,6 7054
OkTa 623,5 625,5 627.5
HoHa 701,4 703,4 705.4 (863.4)°)
Hexa 781,3 783,3 785.3 (943,1; 215,8; 382,6; 384,5)

a) HDHY)KHDHbIM LIJpIACbTOM BblAeneHbl KOHTPOMNbHbIE 3Ha4YeHWA ONA KONMMYeCTBEHHOIO onpeneneHuns.
b) rlD,D,'-IBpKMBaHMGM BbiaeneHbl I/I,QEHTMCbVIKaLMOHHbIE KOHTPOINbHbIE 3HAYEHUA.
¢) B ckobkax YKa3aHbl OONONHUTENBHbIE KOHTPOMBHbIE 3HAYEHUA.

Ta®nuua 3— KoHTponbHbIe 3HAa4YEHMA OTHOLLEHWIA MacChl MOHA K 3apsigy Ans konudecTBeHHoro onpegenernns PBDE

Twun PBDE OTHOLIEHWA Macchl MOHa K 3apaay (M/z), KOHTponUpyeMele B aKCTpakTe

MoHo 247,92 249.9

Own 325,8 3278 329.8b)

Tpu 403,8 405,8 407.8
TeTtpa 323,8 325,8 483.7
[NeHTa 401,7 403,7 561.6
lekca 481,6 483,6 643.5
[enTa 559,6 561,6 7214
OkTa 639,5 641,5 643.5 (801,3)°¢)
Hona 717,4 7194 721.4 (879.2)
Oexa 797,3 799,3 959.1

a) rlDJ'Iy}KHprIM LupHdDTOM BblAE€NneHbl KOHTPOMNbHbIE 3HAYEeHWA ONA KONMMYEeCTBEHHOIO onpeneneHns.
b) rlD,D,‘-IepKMBaHMEM BblAENEHbI I/i,qE‘HTVId)VIKaLIMOHHbIE KOHTPONbHBIE 3HAYEHUA.
c) B ckobkax YKa3aHbl OOMNONMHUTEINbHbIE KOHTPOIMNbHbIE 3HAYEHUA.

MonHoe ckaHWpoBaHWe ¢ UCMOoNb30BaHUEM MeToda Macc-CMeKTPOMETPMM MOMHOTO MOHHOIO Toka (non-
HOE CKaHWPOBaHWe) Takxe PeKOMeHAYETCA AN NPOBEPKM CYLLLECTBOBaHWUS MUKOB/KOHIEHEPOB, HE NMPUCYTCTBY-
towmnx B Kanubposke (NPeanonoXUTENbHO MOEHTUMULUPOBaHHbIE coeauHeHUs unu TICS) nnm HeBUOUMBIX B
okHe SIM. Ecrnv Takme N1k NpUCyTCTBYIOT, TO MX CNeayeT MaAeHTMhMUMPOBaTL U ONpefenvTb KNnacc coeguHe-
HWA (Hanpumep, okTabpombudenun, neHTabpoMmandeHnnoBbii 3up U T. 4.) NOCpeacTBOM OLEHKM obuiero

WMOHHOTIO cneKkTpa.

8.4 KanubpaHThbli

Kannbpoeka gommkHa BKMtovaTe BCe OpOMMPOBaHHbIE BWABI COEAMHEHWI OT MOHO- Ao Aekabpomupo-
BaHHoro Budpernnna (PBB) n ot MoHO- oo aekabpomupoBaHHoro gudeHunadgupa (PBDE). JocTynHOCTb cTaH-
OapTHbIX KOHreHepoB AnA onpegenedHsix PBB nnu PBDE (Hanpumep, neHTaBOE) MoXeT MeHATbCSA OT perno-

GostExpert.ru
https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

FOCT IEC 62321-6—2020
Ha Kk pernoHy. B Tabnuue 4 npusegeH NpYMepPHbIA CNIMCOK JOCTYMHBIX TUMMYHbIX KannbpoBO4YHbIX KOHTEHEpOoB,
KOTOpble NoaxoaaT AN AaHHOro aHanusa.

Tabnuuya 4 — [NpyMepPHLIA CNMCOK CEPUAHBIX KAaNMBPOBOYHbLIX KOHFEHEPOB, CYMTAKLLMXCA NPUIOAHBIMW ONS 4aHHOMo
aHanusa

PBB?) CoeauHeHne
BB-003 4-BpombudpeHun
BB-015 4.,4-AnbpombucbeHmn
BB-029 2,4,5-Tpubpombudenun
BB-049 2,245 -TetpabpombudpeHnn
BB-077 3,34, 4’-Tetpabpombudpennn
BB-103 2,2',45' 6-MNeHtabpombudeHmn
BB-153 2,2',4 4’5 5'-lekcabpombudenmn
BB-169 3,3'4,4'5,5'-lekcabpombuceHun
FR-250 TexHnyeckaa cmechb HoHabpombBudeHuna, oktabpombudenuna (80 %) n rentabpombudpeHnna
BB-209 OekabpombudpeHun
BDE-003 4-BpomaudeHnnoBbIn ahup
BDE-015 4,4’-OnbpomanceHnnoBbIn achnp
BDE-033 2',3,4-TpubpomagundeHnnoBbIi acup
BDE-028 2,4,4-TpnbpoMandeHnnoBbin acup
BDE-047 2,2’ 4 4'-TetpabpomamdeHUNoBLIA adup
BDE-099 2,2',4.4' 5-MeHtabpomandeHnnoBbIin achup
BDE-100 2,2’ 4.4’ 6-MNenTtabpomavdeHnnoBeIin achnp
BDE-153 2,2',4.4' 5 5 -TekcabpomandeHUnoBbIin achup
BDE-154 2,2",4,4' 5,6'-lekcabpomandpeHnnosbIin achmp
BDE-183 2,2',3,4,4' 5 6-TentabpomandceHnnorslin acup
BDE-203 2,2',3,4,4',5,5,6-OktabpomaneHnnos.lii agomp
BDE-206 2,2',3,3',4,4',5,5 6-HoHabpomaomndeHnnoBeIi acoup
BDE-209 HexkabpomandeHnnoseli acup
a) ins PBB 1 PBDE wcnonb3oBanuck knaccudukaumoHHsle Homepa no banbwmutepy u Liennio.

8.5 KannbpoBKa

8.5.1 O6wme nonoxeHnnA

Ecnu aTo BO3MOXHO, pacTBOPUTENb, UCNONb3YEMbIN AN obpa3sua U cTaHAapTHLIX PAaCTBOPOR, OOIBKEH
ObITb OQUHAKOBLIM, YTODLI M3bexaTh NoTeHUMansHOro Bo3aencTeums (addekTta) pactBoputens. [nsa konuye-
CTBEHHOrO aHann3a HeobxoOuMMO MOCTPOUTL KanubpoBOYHYK KpuBy. Heobxogumo NoAaroToBUThL HE MeHee
NATM KanuMbpoBOYHbLIX PacTBOPOB, PABHOMEPHO pacnpeferneHHbiX Mo AuanasoHy KoHueHTpauuu. Konwvuye-
CTBEHHOE ONnpeferneHue NPou3BOAMTCS Ha OCHOBE M3MepeHus nnowagein nukos. ObpaboTka kaxgon kanu-
OpOBOYHON KPUBOW C MOMOLLLIO MUHEWHOW perpeccun TpebyeTcsa Ons NoNy4YeHWs OTHOCUTENbHOMo CTaHaapT-
Horo oTknoHeHuns (RSD), koTopoe Bbino Obl MeHbLIEe UMK paBHbIM 15 %-HOW NUMHERHOM OYHKLUK KanubpoBKUX.

MpumeyaHne — HaubBonee xenatenbHa NUHenHasa perpeccus kanubpoeku. B cnyyae, korga nvHenHas pe-
rpeccusi, COOTBeTCTBYOLWAas TpeboBaHMAM (OTHOCUTENbHOE CTaHOapTHOe oTKIoHeHue (RSD), pasHoe 15 % vnu meHee),
HE MOXET BbITb JOCTUrHYTa, MOXHO MCMNOMb30BATE MHOFOKOMMOHEHTHYIO KanuBpoBKy, ecnn Apyras (MHasn) cTaTucTuyeckan
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obpaboTtka (Hanpumep, Ko3PUUMEHT COOTHOLLEHMA UK Kpueas paBHbl 0,995 nnmn nydwemy nokasaTento) MOoXeT npo-
OEMOHCTPUPOBAaTh NPUEMITEMOCTL.

8.5.2 UcxopgHbie pacTtBopbl PBB (1 mkr/mn gna kaxgoro koHreHepa), PBDE (1 mkr/mn gnsa Kaxgo-
ro KOHreHepa) ¥ cTaHgapTHoro pacteBopa-umuTtaTtopa (1 mkr/mn)

100 mkn ucxogHoro pacteopa (50 mkr/mn) kaxgoro PBB (cm. nepeuncnenue c) 8.2.1) n kaxgoro PBDE
(cm. nepeuucneHune d) 8.2.1), a Takke 100 Mkn ucxogHoro pacteopa-umutatopa (50 mkr/mn) (cM. nepevncne-
Hue a) 8.2.1) nomeLyatoT B MepHyto Konby cObemMoM 5 MN 1 3aNoNHAKT 3KCTPaKUWOHHBIM pacTBopuTenem 4o
METKW.

8.5.3 CtaHpapTHble pacTBOpPbI

3 ucxogHoro pacteopa PBB (1 mkr/mn ans kaxgoro koHreHepa), PBDE (1 mkr/mn ons kaxnoro KOH-
reHepa) v ctaHgapTHoro pacrteopa-umutatopa (1 mkr/mn) (cM. 8.5.2) MOXHO Mony4YuTb CregywoLlMe Kanu-
BpoBoyHble pacTBopbl. O6beMbl, yKkaszaHHble B Tabnvue 5, ¢ MOMOLLBI0 MMNETKX NOMELL AT B MEPHYHO Konby
obvemMoM 1 MIN, KOTOpas 3anonHsieTcs pacTeopvTeneM Ao meTku. 3atem gobaengawT 20 MKn pacTBopa BHY-
TpeHHero ctaHgapTa 10 mkr/mn (cMm. nepevvicnexve b) 8.2.1).

Ons nekaBDE moxeT notpeboBatbcsa mMopoudukauua kanmbpoBOYHOrO AvanasoHa, NpeanoXeHHOoro
B Tabnuue 5. MNpu paspaboTke kanubpoBoyHON KpnBon Ans AekaBDE HMXHWIA gMana3oH JomkKeH ycTaHaBnu-
BaTbCA B COOTBETCTBUM C YYBCTBUTEMLHOCTLIO npubopa. [Ins BepxHero guanaszoHa MOXeT UCMOMb30BaTbCA
Bonee BbiCOKas KOHUEHTpauus Ans KomneHcauuu obbivHo Beicokux (oT 10 % go 12 % no macce) ypoBHeW
nekaBDE, npucyTtcTBytowux B obpa3suax.

Tabnuua 5— Kanubpoeo4Hele pacteopel PBB n PBDE

Howmep Obwem PBB + PBDE + ObbeM BHYTpPEHHEero ctaHaapra, c(PBB) c(umuTaTop),
+ umuTatop, Mkn (cm. 8.5.2) wmKn (cMm. nepedncnerve b) 8.2.1) | ¢(PBDE), Hr/mn Ha koHreHep HrfMmn
1 50 20 50 50
2 150 20 150 150
3 250 20 250 250
4 350 20 350 350
5 450 20 450 450

BHYTpeHHWI cTaHgapT UCnonb3yeTcs ONS KOPPEKTUPOBKKM NOrpelHocTy BBoda. [oaTomy ang oueHku
nokasaTens Unu KoaguumneHTa YyBCTBUTENBHOCTW UCMOMb3yeTca A/A g.
Onsa Toro 4To6bl NOCTPOUTL NPAMbIE KANMBPOBOYHbLIE NUHUKW, YYBCTBUTENBHOCTL A/A g HaKNaabiBaeTcs
Ha KPVBYH OTHOCUTENbHO KOIMPMOULMEHTa KOHLEHTPaLWK C/Cg.
JInHelHan perpeccus NPoOBOAUTCA C NOMOLLbLI0 hopmyrnbl (1):
A c
— =g =t b
AFS CJ'S ! (1 )
roe A — nnowagb nuka PBB, PBDE wnv nmutatopa B kKannbpoBo4HOM pacTBope;
A, — nnowjafb NuKka BHyTPeHHero ctaHaapTa;
¢ — KoHueHTpauus PBB, PBDE unu umutaTopa Ha KOHreHep, Hr/Mmr;
C;g — KOHLUEHTpauusa BHYTPEHHero cTaHhapTa, Hr/mri.
MpumeyvaHue 1— OBLenpuHATan NpakTWKka NpeaycMaTpPUBAET HACTPONKY KOHLEHTPaLMW BHYTPEHHEro CTaH-

dapta Ha 1,00 Hr/mn gna meTogoe BHYTPEHHEro cCtaHaapTta, Korga Konn4ecteBo U KOHUEHTpauWsa BHYTPEeHHero ctadHgapTa,
nobaeneHHoro K 06paau,y 7] KaJ'IMGpaHTaM 00 BeBedeHUA, ABNAKTCA OOUMHAKOBbIMW;]

a — HakNoH KanubpoBOYHOW KPMBOMW;
b — nepeceyeHne Ha y-0cu KanmbpoBOYHON KPUBOM.

MpumevaHue 2— lNonrHomwaneHas perpeccusi (HanpuMep, BTOPOro NOpPsiiKa) MOXET UCMONb30BATHCS B TOM
crnyyae, korga TpeboBaHWs K KPYBOW OTHOCWUTENBHOMD OTKIIOHEHUS CTAHAAPTHOTO PacTBOpa He MOryT BbiTh BhIMOMHEHE
C UCMONb30BaHUEM NMHENHOW perpeccuu. MNpu MCNonb30BaHWKM NONMHOMMWANBHOW Pperpeccur Bce TpeboBaHWs K KOHTPOIHO
KayecTBa OCTAKITCS B CUME.
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9 PacuyeT KoHUueHTpauuu PBB n PBDE

9.1 O6LWwune nonoxeHus

B 06wy cymMmmy gomkHbl BbITh BKMIOYEHBI TOMNbKO 0BbHapyxeHHble coeauHeHns PBB n PBDE.

B cnyyvae ecnu PBDE unu PBB He obHapyxeHbl B obpasue, obwyio cymmy PBDE (vnu PBB) cneayet
yKasblBaTb Kak (OYHKLWIO KOHFEHEepOB C HauBbICLUMMK npegenamu obHapyxeHus metoga. Hanpumep, ecnu
npenen obHapyxeHnsa metoga bein 20 mr/kr ons gexkaBB u 10 mr/kr ons Bcex ocTanbHbix PBB, HO HMKaKux
nonnbpomupoBaHHsix BudpeHnnos (PBB) B obpasue He Obino obHapyxeHo, obuee 3HadveHune PBB gomkHo
yKa3blBaTbcs B oTYeTe KakK <20 mr/kr.

AHanuTbl, 0OHapyXeHHbIe HWXKe Npeaena KonMYecTBEHHOro onpeaenenus (M Bbile npegena obHapyxe-
HWS), CYMMUWPYIOTCS C UCMOMNb30BaHWEM npegena Konn4ecTBEHHOrO onpeaeneHus Anst 0bHapyXeHHOro aHa-
nuta. Hanpvmep, ecnu gexkaBB HaxoguTcs Belle npegena obHapyKeHWsl, HO HWXKe npegena kBaHTudkauuu,
ecnu npefen keaHTudukaumu coctaensaet 60 mr/kr ona gekaBB v He 6bino obHapyxeHo apyrux PBB Bhilwe
npenena obHapyxeHus B obpasue, To oblee cogepxaHne PBB gomkHo BbiTh ykazaHo kak 60 mr/kr.

9.2 Pacyert

KonunyecTBeHHoe onpegeneHne o6pasuoB NPOBOANTCA C MCMNONb30BaHUEM KanubpoBOYHON KpUBOR. Ta-
Kas oLeHKa NpoWM3BOAWMTCH, Kak NpaBurno, nporpamMmMHbiM obecneveHem npubopos. OBbIMHO YpOBEHL Kanu-
OpOBKM BHYTPEHHETO CTaH4apTa ANnsA BCEX NATHU KanubpoBOYHLIX YPOBHEN HAcTpauBaeTcs Ha 1 MeToq B pam-
Kax npubopa, HO 3TO MOXHO CAEeNaTh TAaKXKe U B PYYHOM pPEXKMME C MOMOLLLK ypaBHEHUSA anmnpoKcuMalun
pe3ynbTaToB KanubpoBKM.

JlnHehHas annpoKcuMaums pacc4uTbiBaeTcs no copmyne (2):

y=ax+bh, (2)

roe y — nokasartenb UM Kosh@UUMEHT YyBCTBUTENBHOCTH (A/A,S) Ons KoHreHepa B obpasue;
a — HaKIToH NMMHWK, KOTopas Ny4Lle BCcero nogxonuT ans kanubposku cornacHo dopmyne (1);
X — pesynerat npubopos (c/cg, TAe ¢;g 06bIMHO paBHsaeTcs 1), HI/MN (KOHUEHTpauus KOHreHepa B 3KC-
TpakTe);
b — nepeceveHne Ha y-ocu KanuBpoOBOYHOW KPUBOW.

KeagpaTuyHasa annpokcuMauus paccymTbiBaeTcs no opmyne (3):

y:ax2+bx+C, (3)

rae y — nokasarenb UM ko3 MULMEHT YyBCTBUTENBHOCTY (A/A,g) ANA KoHreHepa B obpasle;

au b — NocTosIHHbIE, COOTBETCTBYIOLLME KPUBOM, KOTOPAas Nyulle BCEro NoaxoauT OMs KanubpoBku;
X — pesynstat npubopos, H/MN (KOHLEHTPaUWs KOHreHepa B 3KCTpakTe);
¢ — repeceyeHme Y-0C1 UMM KOHLEHTPaLWUS, KOraa rnokasartenb YyBCTBUTENbLHOCTM paBHsieTcs 0.

dopmyny (2), koTopas UMeeT BUI NMHENHOTO YPaBHEHUS, MOXKHO 3anucaTb B Buae copmynsi (4):
=[A _p|.[Cs 4
& (AIS b) ( a @
rae A — nnowanb nuka PBB, PBDE wnu umutatopa;
A;g — nnouwanb nuka BHyTPEHHero cTaHgapTa;
¢ — (MpomexyTo4Has) KoHueHTpauua PBB, PBDE nnm uMmmMtaTtopa Ha KOHreHep, Hr/MJ;
C;s — KOHUEHTpaLusl BHYTPEHHEero cTaHaapta, Hr/Mmi.
Mpnmevanue 1— OBWenpuHATan NpakTUKa npegycMaTpyBaeT HACTPOMKY KOHLEHTpaUWUW BHYTPEHHErO CTaH-

naprta Ha 1,00 Hr/mn ans MeTodoB BHYTPEHHEIO CTaHgapTa, Korga Konn4ecTtBo M KOHUEHTPpaUWA BHYTPEHHENO CTaHgapTa,
,D,OGaBﬂEHHOFO K oﬁpasu,y n KaﬂMﬁpaHTaM A0 BBOAaA, ABMAKTCA OOUHAKOBbLIMW;

a — HaknoH KanmbpoBOYHOW KPUBOM;
b — nepece4veHune Ha y-0cK KannmbpoBOYHOW KPUBOMA.
MpumedyaHue 2— lMonMHOMUANLHAA perpeccus (HanpuMmep, BTOPOro Nopsiaka) MOXeT UCNONb30BaThCs B TOM
crydae, Korga TpeboBaHWA K KPUMBOW OTHOCUTENBHOMO OTKMOHEHUst CTaHOapTHOMO pacTBopa He MOryT BbiTb BbINOMHEHbI

C MCMOMNb30BaHWEM NMHEHOM perpeccuu. I'IpM WCMonb30BaHMM NONMUHOMWANBHON perpeccunn Bce TDEGOBaHHH K KOHTPOIO
KayecTBa OCTakTCA B CUIE.
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Ecnu koHUEeHTpaLuus KaxJoro KoHreHepa B obpasLe BbIXO4MT 3a npeernsl Auanas3oHa ero COOTBETCTBY-
IowKx kanubpaHToB, Heo6XoAUMO NPUTOTOBMTL CEpUiiHOe pa3BefeHne obpasla, KOTOpoe NMo3BONIMT BEPHYTh
KOHLIEHTPALIMIO KOHFeHepa B CPedHI ToUKy kanubpoeku. CrnefyeT npoaHanvanpoeaTe paszbaBneHue v uc-
nonb3oBaTh KO3 dULNEHT pa3baBneHus Ans KONMYECcTBEHHOW OLLeHKU KOHLEHTPALWMN TEX KOHTEeHepOB, KOTO-
pble BEIXOOUMNK 33 paMKu AMana3oHa kanubpoBkM B X04e UCXOQHOro aHanu3sa. YTobbl Npon3BecTy pacyeT Ko-
achuumeHTa pasbasnenvs D, KoHe4YHbl obbem pasbaBneHns HeobxoanMo pasfenuTs Ha 06beM anuKBoThl
B COOTBETCTBMMW C hopmyrnoit (5):

M

D= v, (5)

rae D — koadhduumeHT paszbaBneHus;
V¢ — KOHeuHbI 06bem, Mn;

V, — obbem anukeoThl, M1

®opmyna (4) He BbIBOAWUT 3HAaYEHUE KOHEYHOW KOHLUEHTpaLnK, Tak Kak ans 3Toro AOMKEH YYUThIBATLCS
06bem opraHMyeckoro pacTeopuTens, macca obpasua, obbem akcTpakTa u nobon KoadduumeHT passee-
HUA. Heobxoaum Takke KO3@UUNEHT NepeBofa F eQuHUL U3MEPEHNUST U3 HAHOTpaMM B MUKporpamMmel. Ko-
HeuYHy KoHueHTpauuto PBB, PBDE unu umuTtatopa Ha KoHreHep B obpasue MOXKHO paccyvTatb C MOMOLLBH
dopmynel (6):

=[A _p|. 8.V .
cﬁnal—(A[s b) F, (6)

TOe G, — KOHUeHTpauwa PBB, PBDE nnu nmmTaTtopa Ha KOHreHep B obpasue, MKr/T;
V' — KoHeuHbI 06bem 3kcTparnposaHus (100 mn);
m — macca obpasua, r;
F — ko3dhpUUMEHT NepeBoda HaHOTPaMM B MUKporpamMmel (1 -10“3).

lMpyvmep pacyeTta, NPUBEAEHHLIA Bbille, NpeAHa3HayeH TONMbKO ONs KanuwbpoBKM METOOOM IUHENHON
perpeccun. Ecnu ncnonsayetcs kanubpoBka METOAOM NOMMHOMUATNLHOW perpeccuun, AoMmKeH Npon3BoguTLCA
OTAENbHbIA pac4yeT.

ObLWni pesynsTaT — 3TO CyMMa KOHUeHTpauum kaxgoro Bewectsa PBB (obuwee 3HavyeHne PBB) 1 cym-
Ma KOoHLeHTpauumn kaxgoro Bewectsa PBDE (o6wee 3HaveHune PBDE).

Obwee 3Ha4eHve PBDE wnu obwee 3HadveHve PBB moxHO paccumTatb NocpeacTBOM CYMMUPOBAHUS
M3MEPEHHbIX KOHLIEHTPAaLINIA BCEX CUTHAMOB, KOTopble ngeHTudunumpoeaHel kak PBDE wnn PBB. PBB n PBDE,
BKIKOYeHHble B 0Dllee 3HayeHWe, OOMKHbI CoAepXaTb BCE CUrHanbl C COOTBETCTBYHLUMMMK NapameTpamu:
Maccon, BpeMeHeM yaepxaHusa, cooTHoweHnem noHoB ana PBB wnu PBDE. PBDE u PBB, BrnoyeHHble B
ofLiee 3Ha4YeHVe, He OOIDKHBEI OrPaHWYMBaTBCSA TOMBKO TEMM BeLlecTBamu, KOTOpble WCMONb3YKTCs B Kanu-
OpoBOYHbIX pacTBopax, TaK Kak Dorblias 4YacTb MOMb30oBaTenel 3aMHTepecoBaHa B KOHUEHTpauuu obmux
3HaveHur PBB n PBDE, a He B cneunduyecknx nsomepax.

KanwbpoBo4Hble pacTBOpbl MOTYT MCMNOMb30BaTLCA OMA YCTAHOBNEHUA cpeaHero KoaduumeHTa vyB-
CTBUTENBLHOCTK ANA Kaxaon cteneHyn GpomupoBaHuna B npegenax PBDE w PBB. CpegHue koadhduumeHThl
YYBCTBUTENMbLHOCTW MOTYT UCMONb30BaTLCA 3aTEM B pacyeTe 3MepsaeMon KOHUEHTpaL U oBHapyXeHHbIX KOH-
reHepoB B obpa3sLie, KOTOpble He BKMYeHbl B KanvOpoBKy (Hanpymep, NpubnvanTensHo MaeHTUdUMpoBaH-
Hble coeguHeHusa unu TICS, cm. 8.3). ABToMaTMYeCcKOe UHTErPUPOBaHWE CUrHAMNOB, OTBEYALMX YCNOBUAM
kputepusa onsa PBB nnu PBDE, aenseTca pacnpocTpaHeHHoW oyHKUMed nporpaMmHoro obecneyeHust B crne-
gosom aHanuse GC-MS.

Ons Toro 4toBbl NPOM3BECTU KONMWYECTBEHHOE OnpefeneHve nonubpomupoBaHHbIX AudeHunadupos
(PBDE), oToeneHHbIx OT aKkcTparmpoBaHHoro obpasua (cm. 8.2.3), Heobxogumo fobaBuTh BHYTPEHHWUIA CTaH-
gapt (CB 209) (cm. nepeuvcneHve b) 8.2.1) k anukeoTHoi npobe 3kcTpakTa, MPOW3BEeCTU BBOA pacTBopa
B GC-MS, namepuThb nnowans NMKOB aHanuta v nnowaas nuka CB 209 1 npon3BecTn pacyeT KOHLLeHTpaLuu
aHanuTta cornacHo popmynam (4) u (6). JaHHble o cTaHgapTHOM pacTtBope-umuTatope (DBOFB) (cm. nepe-
yucrieHre a) 8.2.1) ucnonb3ylTes B Lensx KOHTponsa kadecTtsa (cM. nepeyucneHune d) 11.2) u He NCNonb3yoT-
csl kakum-nnbo apyrum obpasom oS pacyeTa KOHUeHTpaluWy aHanvTta B obpasue.
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10 MNMpeun3noHHOCTb pe3ynLTaToB

10.1 OueHKa NOpPoOroBoOro 3Ha4eHus

O6Luas oueHKa NOPOroBoro 3Ha4yeHUs B OTHOLLIEHWM COOTBETCTBUS MaKCMMarnbHO AOMYCTUMOMY npeae-
ny koHueHTpauumn <1000 mr/kr obwero PBB unu PBDE no pesynestatam MexnabopaTopHbIX CIMYNTENbHbIX
ncnbitanuii 4B (IIS4B) ykasaHa B Tabnvue 6.

Tabnuya 6 — OueHka NOPOroBOro 3HavyeHus B cootTBeTcTBUK C [IS4B

T Konu4ectso Konu4ecteo nabopartopui, | Konudecteo naboparopuia,
WaenTtudmkauyma obpasua/ P go S nabopatopui, npefocTaBUBLLNX BEPHYHO npeaocTaBMBLLIMX
TUN KOMMOHEHTa 3|-I|-laquvm g nw Fa) | MPEAOCTABUBLUNX OLEHKY OL|EHKY MOPOroBbIX OLINBOYHYH OLEHKY
NMOPOroBbIX 3HAYEHMIA 3Ha4YeHWIA NOPOroBbIX 3HAYEHWUIA
11S4B-K01/Total PBB P 11 11 0
11S4B-K01/Total PBDE F 11 10 1
[1IS4B-L02/Total PBB P 11 11 0
[1IS4B-L02/Total PBDE F 11 11 0
11S4B-M03/Total PBB P 11 11 0
11S4B-M03/Total PBDE F 11 11 0
a) Oxwugaemast OLIEHKa NOPOTOBOro 3Ha4YeHust P oTHoonTeA Kk peaynbtaty <1000 Mr/kr, a oxuaaemMas oLeHKa no-
poroeoro 3HaveHus F — k pesynetaty >1000 mr/kr.

10.2 MNoBTOpPAEMOCTL U BOCNIPOU3IBOOUMOCTbL

Korga 3HaveHus OBYX HE3aBUCKMMbIX PE3YNbTATOB OOHOIO UCMbITAHWSA, NONYYEHHbIX OAHUM METOOOM Ha
MOEHTUYHOM UCMBITYEMOM MaTepuarne B OQHOW M TOW e nabopaTopuv OOHUM WM TEM XEe OnepaTopoM C Uc-
nonb3oBaHWeM ogHoro o6opyaoBaHUsl B TEYEHWE KOPOTKOrO NMPOMEXYTKa BPEMEHU, HaxoasaTca B AManasoHe
CpeHMX 3Ha4YeHWi, ykasaHHbIX B Tabnuue 7, abconTHasa pasHuua Mexay ABYMs NONyYeHHbIMU peaynksTaTa-
MW UCMbITAHWA He BydeT npeBbiwarb Npeaen NOBTOPAEMOCTH F, NMONYYEHHbIA NYTEM CTaTUCTUYECKOro aHanu-
3a MeXayHapoAHbIx MexrabopaTtopHbIX CNUYMTenbHbIX McnbiTaHuin 4B (11S4B), bonee yem B 5 % crniyyaes.

Korga 3HayeHusi ABYX OTAEMbHbIX PE3ynbTaToB WCMbITAHWA, MOMYYEeHHbIX OAHUM METOAOM Ha WAEeH-
TUYHOM MCMbITYEMOM MaTepuane B pasHbix nabopaTopusix pasHbIMKW OnepaTtopamMu ¢ UCTONb30BaHUEM pa3-
nu4Horo oBopynoBaHUs, HaXOASTCS B AMana3oHe cpedHMX 3HAYeHWI, yKasaHHbix B Tabnuue 7, abconioTHas
pasHuLa Mexay OBYMS NMOMyYeHHbIMW pe3ynsTaTtaMu UCTbITaHWA He ByaeT npeBbiWwaTh Npeaen BOCNPOM3BO-
AMMOCTU R, NOMyYEHHbIA NYTEM CTATUCTUYECKOIO aHannsa MexayHapoaHbIX MexnabopaTopHbIX CNMYUTENb-
HbIx ucnbiTaduin 4B (11S4B), Bonee yem B 5 % cny4vaes.

Tabnuya 7 — NoBTOpPAEMOCTb M BOCNPOM3BOAMMOCTbL B COOTBETCTBUM C |[IS4B

MNapameTp CpepgHee 3HadeHue, Mr/kr I, Mrfkr R, mrfkr
O6wwun PBDE 1298 203.4 4291
O6wwuin PBDE 4620 586,1 2490,5

l'ekcaBDE 94 9,3 47,2

lekcaBDE 306 52,5 206,8

lentaBDE 519 129,8 304,7

lentaBDE 1748 318,4 939,7

OxTtaBDE 484 75,1 124,2

OxkTtaBDE 1688 203,4 7411

HonaBDE 211 43,9 131,8

13

GostExpert.ru
https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

FOCT IEC 62321-6—2020

OkoHYaHue mabnuubi 7

MapameTp CpenHee 3HadeHue, Mr/kr r, Mr/kr R, Mr/kr
HonaBDE 696 177,7 499,1
HexaBDE 12 10,1 37,0
HexaBDE 81 26,3 73,7

Cm. npunoxeHue F ons nogreepoeHnsa MHOpMaLUMK.
11 O6ecne4yeHune KayecTBa U KOHTPOIb

11.1 Paspewarwwan cnocobHOCTb

Ons nogTeBepxaoeHws Toro, 4To cuctema GC-MS v napameTpbl NogxoaaT ANs TOYHOrO ONpefeneHus
HoHaBDE B npucytctBum BDE-209, a Tawke 4Tobbl NpoaeMOHCTPUPOBATh OTCYTCTBUE Aerpagauuu KOHre-
Hepa, He MeHee OfHOro pasa B rog (unv B noboe Bpems Npu M3MEHEHWMM NapameTpoB MpUOOPOB) HYXHO
aHanusvpoBaTb 5 MKr/Mn TexHudeckoro pactBopa gekaBDE (BDE-209, nanpumep Wellington Laboratories
Cat. Ne TBDE-83R") unu sksusanent npu BDE-209 ~ 96,9 % v BDE-206 ~ 1,5 %) C BHYyTPEHHUM CTaHaapTOM.
[Mocne namepeHus koHueHTpauwuu (B mkr/mn) BDE 206 n 209, onpegeneHHoOr BO BBEAEHHOM pacTBope, Nnpo-
WM3BOAUTCH pacyHeT NpoueHTHoro cooTHoweHus 206/(206 + 209) (PR-206), kak ykasaHo B doopmyne (7):

a_ . 100, (7)

PR=GA+CB

rae PR — npoueHTHoe cooTHoweHne, PR-206;
C, — V3MEPEHHasa KOHLEeHTpauus BDE-206, mkr/mr;
Cg — W3MEpeHHas KoHLeHTpauus BDE-209, mkr/mn.

B Tabnuue 8 npyveeaeH NpUMep pacyeTa.

Tabnuua 8 — lNpumep pacyeta

BDE-209 4,845 5,200
BDE-206 0,076 0,107 (0,107 / 5,307) - 100 = 2,01
Obwas Benu4rHa 5,307

PaccuntaHHoe 3HadyeHne PR-206 Bo BBeneHHOM npobe <4,0 aepnaeTca npuemnemsiM, 1 obpasubl Mo-
ryT NoABepraTbCs UCnbiTaHUo. PaccuutaHHoe 3HavyeHne PR-206 >4,0 asnsetcs HenpuemnemsiM, 1 o6pasubl
He MOryT NnoaBepraTbCcs UCMbITAHUIO 40 KOPPEKTUPOBKU AaHHbIX ycnoBuin. K scheKTUBHLIM Mepam Koppek-
TUPOBKW MOXHO OTHECTW CNefyrLlMe: 3aMeHa BKNaabllla UHXEKTOpa, CHUXEHWE TeMnepaTypbl MHXeKTopa,
CHWXEHWE TeEMMepaTypbl TepMoCTaTa unvM BpeMeHu Habopa Temnepatypel U T. 4. Ecnu uameHsatoTca napame-
Tpbl npubopoe, TpebyrTca HOBLIE MCCNeaoBaHWA ONs onpefeneHus npenena obHapyxeHus (LOD).

11.2 NMpounsBoAUTENLHOCTL

KoHTponb kavecTBa npoBogMTCH cnegylowmm obpasom.

a) B pamkax kaxgon cepun obpasuoB OOMKHA 3KCTParMpoBaThCcsl 04Ha xorocTasi npoba peakTuea, KoTo-
pas npeactasnset cobor 60 MN ToNbLKO pacTBOpPUTENS, OTOOPaAHHOIO B NpoLecce Bcell Npoueaypbl aKcTparu-
poBaHus cornacHo 8.2.3 unu 8.2.4. KoHueHTpaumna nobeix coeguHenunin PBB unu PBDE, o6HapyxeHHbIX npu
XOroCTOM MeTofe, AomkHa bbiTh HWKe npeaenos obHapyxkeHusa MmeToga (cMm. 11.3) ans kaxnoro coeanHeHus.

1) Wellington Laboratories Cat. Ne TBDE-83R siBnsieTca NpUMepoM NOAXOAALLEro NpoayKTa, MMeloLLEerocs B npo-
Aaxe. 3Ta nHchopmaumsa npegoctaBneHa Anst ynobcTea Nonb3oBatenei HacToSALLEro AOKYMEHTa U He ABMAETCH pekoMeH-
nauwen |[EC.
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b) OpwnH obpazeu 13 cepuy UMK OAMH Ha Kaxable A4ecATb 06pa3LoB B 3aBMCMMOCTH OT 3arpy3ku JOMMKeH
yeunueatbeca 10 MKr Ka[oro KoHreHepa B MaTpUMYyHOM KOHTPONBHOM pacTBope (oM. nepedyncrneHue e) 8.2.1).
[ina pacyeTa gomkHa Mcnonb3oBatbes dpopmyna (8):

_Cm_c, 8
R——Cs 100, (8)

roe R — cTeneHb M3BneYeHus Kaxaoro koHreHepa PBB wnun PBDE, %;
Cm — KOHUEHTpaumMs Kaxgoro koHreHepa PBB wnv PBDE B matpudHOM nuKke, Hr/mn;
C — KOHUeHTpaums Kaxaoro koHreHepa PBB unv PBDE B ncxogHoMm obpasue, Hr/MI;

C, — KoHUeHTpaums koHTponbHoro pacteopa PBB nnu PBDE, Hr/mn.

CTeneHb M3BNEYeHWs ANA Kaaoro KoHreHepa aomkHa obite oT 50 % go 150 %. CteneHb M3BneYeHus
AN KaKOoro MaTpWMYHOrO Muka OOMKHa perucTpupoBaTbCs M MPOCNEXUBaTbCA B IMEKTPOHHOW Tabnuue
C Uenbio onpegeneHns BO3MOXHbBIX MaTpU4HbIX 3heKToB BO BPEMSA aHanunaa.

c) MNocne nporoHa kaxgoro gecAaTtoro o6pasLa U B KoHLe Kaxaoro Habopa obpa3uoB Heobxoanmo npo-
M3BECTW aHanua ctaHgapTa HenpepbiBHOTrO KoHTpons kanubposku (CCC). CCC — 310 HEe3KCTparMpoBaHHbIi
kanubpaHT cpefHero ouanasoHa, KOTopblid noABepraeTca aHanuay kak obpaseu. CTteneHb M3BneveHua ons
Ka)K[0ro KoHreHepa AormkHa coctaenaTth oT 70 % ao 130 %. Ecnu cTteneHb u3sBnedyeHus AnA noboro KoHre-
Hepa B ctaHgapte CCC BbixogWT 3a npegensl AaHHoro ananasoHa, ctaHgapt CCC gomkeH BNpbICKMBATLCS
NoBTOPHO B Npegenax 12 4. Ecnv BennyvMHa U3BnevyeHns ocTaeTcs 3a npegenaMu aunanasoHa 1 nocne aToro,
aHanu3 HeobxoQuMO NpepBaTh U NPOU3BECTM TEXHUYECKOE 0BCMYXUBaHME CUCTEMBI, UTODLI BEPHYTL €€ B Or-
TUMansHoe pabodee cocTosHue. Bece obpa3subl, BBeAeHHbIE Nepes nocnegHUM ycnelwHsiM ctaHgaptom CCC,
MOTYT yKa3biBaTbCH B MPOTOKOME UCMbITAHWIA, a Bce 0bpa3Lbl, UCMONb30BaHHbLIE NOCMe HeYAa4YHOro cTaHgapTa
CCC, nomkHbl noaBepraTsCsl NOBTOPHOMY aHanu3y ¢ HOBOW KannbpoBKOW.

d) M3BneveHne cTaHOapTHOrO pacTeopa-MMMTaTopa AOSMKHO KOHTPONMpOBaTh OANsA Kaxaoro obpasua.
CteneHb ussneyeHus, %, cTaHAapTHOrO pacTBOpa-UMUTaTOpa MOXET PacCyYMTLIBATLCS C NOMOLWBKD hopmy-
nel (9):
ms

SR= 10 mkr

- 100, (9)
roe SR — cTeneHb M3BNEeYeHNA cTaH4apTHOro pacTeopa-umutaTtopa, %;
ms — 06u.|,a;| Macca CTaHOapTHOro pacTtBopa-mMMUTartopa, 1aMepeHHasa B KOHEYHOM pacTeope 06paau,a, MEKI.

HonycTumas BenuymMHa naenedeHns gomkHa coctaenate o1 70 % o 130 %. Ecnuv cteneHs M3BneveHus
cTaHOapTHOro pacTBopa-uMmutatopa ans niboro obpa3ua BeIXOAWT 3a Npefensl 4aHHOro AuanasoHa, obpa-
3el OoMmKeH nogsepratbcst NMOBTOPHOMY aHanusy. Ecrniv nocne aHanusa BenvyuHa U3BreYeHusa ctaHgapTHoOro
pacTBopa-umMMTaToOpa OCTaeTcs 3a Npegenamu guanasoHa, TpebyeTcsl NTOBTOPHOE 3KCTparmpoBaHue 1 aHanms
obpasua.

e) Ha ocHoBaHum pesynbTatoB nNATW kanubpaHToB (cormacHo Tabnuue 5) HeobxoguMmo NMpPoOWM3BECTU
pacHeT cpefHel 4YyBCTBMTENMbHOCTW (NuKoBas obnacTb) ANA BHYTpeHHero ctaHgapTta. YyBCTBMTENLHOCTb
BHYTPEHHEro cTaHgapTa Ans kaxgoro obpasua JomkHa KOHTPONMpPOBaThLCH B TEHEHME BCEro aHanuaa c no-
cneayLwmM ee cpaBHEHMEM CO CpeaHVM 3HaveHueM. Ecnu B moboil Touke aHanmaa YyBCTBUTENbHOCTE BHY-
TpeHHero ctaHgapTa Konebnercs Huxke 50 % wnu Beiwe 150 % cpegHero 3HaveHwsi, obpasel cuMTaeTcs He-
KOHTPONMpYEMbIM W OOMKeH ObiTb NOABEPrHYT NOBTOPHOMY aHanuay. Ecnn 4yBCTBMTENBHOCTb BHYTPEHHETO
cTaHdapTa Haxo4WTCcs 3a npegernaMu guanasoHa, HeobxooMMo NMpoBepuTb pesynsraTthl Aybnvpyemoro akc-
TpakTta. Ecnn oba oTknuvka HaxodsaTcs 3a npegenamMy 3aJaHHOro AuvanasoHa U CMeLLeHbl B OOHOM Hanpaene-
HWK, MOMYyYeHHbIE AaHHbIE HE0BX0OMMO 3aperucTpupoBaTh Kak NO403pUTEeNbHbIE B pe3ynbrate MaTpuyHOro
BO3JEeNCTBUS.

f) Lmkn XxonocToro pacTBopuTENs MeXay KaxdblM BNpbICKOM TpebyeTca 4ng Toro, YTobbl UCKMIOYNTE Ne-
pPEeHOC aHanuTa oT ogHoro obpasua K gpyromy. 31o 0cobeHHO BaXKHO B TOM Cry4vae, Koraa Npon3BoamTCs aHa-
nun3 obpasuoBs, cogepxallnx BbiICOKWE KOHUeHTpauuu gekaBDE n/vnun gpyrue 6poMyMpoBaHHbIE OFTHECTOWKME
pobaBkK, NOTEHUMANbHO NPenaATCcTBYOWMNE 0BHapyxeHuo. [prubop, He NPOBEPEHHbLIN HA OTCYTCTBME 3arpas-
HAKLLMX aHanMTOB, MOXET AaTh 3aBbllUEHHbIE pe3ynbTaThl aHanusa. PekomeHgyetcs, 4Tobbl pacTBoOpUTENDb
copgepxan Hebornblioe KONMYecTBO cununvpytolero areHta (BSA, BSTFA) gna nogaepkaHUa MHEPTHOCTU
BKNagbllla UHXeKTopa.

g) Ons nogTeepxaeHusa B kadecTBe BDE-209 wn/wnn BDE-206 Bpema yaepXUBaHUSA aHanuToB, UMEl-
WKMX MOEHTUUKALMOHHYKD Maccy, cooTBeTcTByowyio BDE-209 n BDE-206, nomkHo BeiTh B npegenax +20 ¢
OTHOCMUTENbLHO CTaHaapTHbIX pacTteopoB BDE-209 n BDE-206, ucnonb3yembix B kKannbpoBOYHbBIX pacTBopax,
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WM COOTBETCTBYIOLLAA pasHuua BpemeHn yaepxueanus mexay BDE-209 n BDE-206 gomxkHa cocTaBnsTh Me-
Hee 130 % pasHuubl mexay ctaHgaptamu BDE-209 n BDE-206, ncnonb3yembiMu B KanMbpoBOYHbIX pacTBo-
pax. MNMukuK, anoMpoBaHHbIe 3a NpeJenamMmy 0aHHOro AMana3oHa, He MoryT BeiTe uaeHTUd UL MpoBaHbl kak BDE-
209 wn/vunn BDE-206. B obpa3uax, cogepxkawumx nekaBDE, B kauecTBe OCHOBHOrO n3omepa HoHaBDE Gynet
npucyTtcTeoeaTe BDE-206. Vicnonb3oBaHWe BpeMeHU YOepXUBaHWUS B KaYeCTBE KPUTEPUS NOATBEPXOEHWUA
SIBMSAETCH WMPOKO pacnpocTpaHeHHOW NPakTUKON.

11.3 NMpepgen o6HapyxeHua (LOD) unu npegen o6HapyxeHus metoga (MDL) n npegen
Konu4yecTBeHHOro onpegeneHus (LOQ)

Mpenen obHapyxeHus (LOD) unu npegen obHapyxeHus metoaa (MDL) gomkeH onpenenaTscs 4o Npo-
BeOEeHWS OaHHOro MCMbITAHWA, a TaKkKe Kaxablil pas, korga mMeToqd UChbiTaHWiA unu Tun npubopa npetepne-
BaeT 3HauYnTenbHble M3ameHeHus. Hanbonee uenecoobpasHo onpegenats LOD vnu MDL akcnepuMeHTansHoO
nyTem BbINONHEHWS NOBTOPHbIX HE3ABUCUMbIX U3MEPEHWIA HA HU3KOYPOBHEBbLIX UMM KOHLUEHTPUPOBAaHHbIX Ma-
Tpvuax obpasLoB (HanpyMMmep, NNacTUKOBLIX), MPOBOAUMBIX B TEHEHWE BCEW NPOLeaypbl NCNbITAHUSA, BKIOYas
3KCTpakum. [insa 3Toro aHanua3a OOMKHbI ObITe BbIMOMHEHbl KaK MUHUMYM LLIECTb NMOBTOPEHWA NPKU KOHLEH-
Tpauuu aHanuta, B 3—5 pa3s npeBbiWaklle pacyeTHele 3HadyeHMs LOD wnu MDL. MonHele LOD nnu MDL
Ons Bcer npouenypbl UCNbITAHUS ONpefensarTcsl YMHOXEHUEM CTaHAApPTHOIMO OTKMOHEHWS! MOBTOPEHWA Ha
cooTBeTCTBYOLWMIA KoahduuneHT. IUPAC pekomeHayeT koadhuUneHT 3 ANA KaKk MMHMMYM LLECTH NOBTOpe-
HWUA, B TO Bpems kak EPA ncnonb3ayeT o4HOCTOPOHHWIA OOBEpUTENbHbIM MHTEPBan ¢ MHOXWUTENEM, PaBHbLIM
koathpuumeHTy CTbiogeHTa f, BoibpaHHOMY Anst KONUMYECTBA NOBTOPEHWUA M JOBEPUTENbBHOTO YPOBHSA (Hanpu-
Mep, t = 3,36 ons WecTU NOBTOPEHWIA NMPU JOBEPUTENEHOM ypoBHE 99 %).

Mpouenypa onucaHa ganee.

a) Miamens4atoT NpMMepHOo 2 I NogXOoAsAWero nonmMMepa U3 YMCToro UCTOYHMKA, M3BECTHOMO TEM, YTO OH
He coOepXuUT BPOMUPOBAHHLIX AHTUMMPEHOB UM APYIMX COEOMHEHWIA, KOTopble Mormu Bbl MelwaTtb nposeae-
HWIO aHanuaa (HanpumMmep, NonuaTuneHosblid matepwan BCR-681 unun gpyrue).

b) BasewmsatoT 100 Mr M3MENbYEHHOMO NOAUMEPa U NOMELLAOT Ero B IKCTPAKLMOHHY rnb3y. [MosTo-
PSAOT AaHHY0 onepauuio elle WecTb pas.

c) YcTaHaBNMBAOT 3KCTPAKLIMOHHYIO MMNb3y B 3KCTPaKUMOHHEIA annapat Cokcnerta.

d) LoBaBnsawT B rMNb3y 5 MKI Kaxa0ro KanubpoBOYHOro KOHreHepa, Npubnuxasch K KOHLeHTpauum Ka-
nubpaHTa ¢ HauMeHbLUEeN KOHLeHTpaLUm en.

e) C noMoLlblo COOTBETCTBYHOLLEN Npouedypsl (3kcTparmpoBaHue cornacHo 8.2.3 wnu 8.2.4) npownsso-
OAT 9KCTparMpoBaHue v aHanus Kaxaoro n3 obpasuos.

f) CTeneHb BbIXOAA KaXO0r0 KOHreHepa aomkHa coctaenate ot 70 % go 130 %. Ecnu BenuunHa BeIXoda
HaxoOuTCs HUXKe UMK Bbllle OaHHbIX NpeferibHbIX 3Ha4veHWi, aHanus cneayet nostopuTe. Ecnu BennymnHa Bbi-
X0[a OCTaeTcs 3a npefenamu yKasaHHbIX 3Ha4eHWIA U BO BTOPOI pas, HeoBXo4uMOo NMOBTOPUTL BCHO NpoLenypy
JKCTparMpoBaHWa 1 aHanuaa.

g) PacyetHble LOD unu MDL kaxgoro koHreHepa OorkHbl ObiTe MEHbWUMWA UK paBHbiMK 100 Mr/kr.
Ecnu paccuntanHbin LOD wnu MDL kakoro-nubo KoHreHepa npeBblllaeT JaHHbie npeaernbHble 3HadYeHus,
npouenypy, 3KCTparnpoBaHWe 1 aHanM3 HeobxoaMMo NOBTOPUTL ANS AAHHOTO KOHTEHepa.

h) MNpegensl konuyecTBeHHoro onpeaenerus (LOQ) kaxaoro koHreHepa AOMKHbI MPeBbIWAaTs He MeHee
yem B Tpu pa3sa cooteeTcTBytowmin LOD nnu MDL. B otnuune ot LOD unu MDL, koTopble KacatTca TOMbKO
acnekta obHapy»KeHWUs, Npeaen KoNnM4ecTBEHHOro onpeaeneHns npeactasnsaeT coboi KOHUEeHTpaUn, KOTo-
pas MoxeT DbiTb TOYHO onpefeneHa KONMYecTBEeHHO AN OaHHOMO CoeaWNHEHUS.

Ecnu Tpeboeanua k LOD vnn MDL He BbINONHSAOTCH, K NPOLEAYPE IKCTParMpoBaHust MOXHO 4o06aBuTb
onepauuio KOHUEHTPUpOBaHUSA. Tak Kak onepaumsa KOHLEHTPUPOBAHUS NpUBELET K NMOBLILLIEHUKD KOHLEHTpa-
LMK MoNMMMepa B 3KCTpaKTe, AN Kaxaoro obpasilia pekomeHOyeTcs TakKe ornepaums O4UCTKU. 3TO NMOMOXKET
YBEMUYUTL CPOK CNYKObl KONMOHKKM U pacLUMpUTb NEPUOLUYHOCTE TEXHMYECKOTo obenyxmnBaHus npubopa. Ecnu
B XO4E aHanu3a UCnornb3yTca onepaumnn KOHLEHTPUPOBAHWA U O4UCTKMU, OHW JOMKHbI NPUMEHATHCA TalkKe U
Mo oTHOLWeHM K obpasuam onpegenenna LOD unu MDL.

12 MpoTokon ucnbiTaHUK

[na uenen HacToswero ctaHgapta npumensietca |IEC 62321-1:2013 (pasgen 4.8), LONONHEHHbIA cre-
OYIOLLUM:

- M,QEHTVICDMKBLWIH TEXHUYECKUX CMecen (eCJ'IM TakKoBble MMEI‘OTCH), ncnonb3yeMblx On4a KaJ'IVIGpOBKM.
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MpunoxeHune A
(cnpaBo4Hoe)

Onpegenenve PBB u PBDE B nonumMmepax MeToAoM Macc-CNeKTpoMeTpuu
c npucoeguHeHuemM uoHa (IAMS)

A.1 MpuHUKMN paboTbl MeTOAa

MeTog macc-cnekTpoMeTpun ¢ npucoegnHeHuemM woHa (IAMS) nogxoauT gnsa onpegeneHus 6POMUPOBAHHBLIX aHTU-
nupeHoB (BFRs), ocHoBbIBasick Ha Ux pasnM4YHOn Macce U M30TOMHOW CTPYKTYpe pacnpegeneHva. [anHbln MeToq no3so-
NAeT NpoBOAWUTL NPAMOI aHanua nonumepHoro obpasua 6e3 npouecca npegBapuTensHo 06paboTku.

MpumeyaHune — XOTA KOHKPETHO HACTOALWMIA MeTof He oLeHuBaeTcs, IAMS Takxe MOXeT BbITe UCMoNL30BaH
Ona onpegeneHnus coegUHEHWH oT TPUBPOMUPOBaHHbLIX A0 AekabpomMupoBaHHbIX BudpeHunos (PBB) u oT Tpubpomupo-
BaHHbIX A0 AekabpomupoBaHHbix andeHnnosblx agupos (PBDE). MoHo- u gubpomupoBarHbie coeavHeHua PBB n PBDE
He MOryT BbITb TOYHO U3MEPEHbLI 3TUM METOLOM W3-33 UX NETYYECTU.

IAMS nogxogut Ons BbICTPOro Ka4yecTBEHHOTO W NONYKONUYECTBEHHOIO aHanuaa fgekabpombudeHuna u TexHU-
YecKknx cMmecel aekabpomaudeHunoBoro acupa, oktabpomgudeHunosoro adupa v neHrabpomaudeHnnosoro adupa
B AvanasoHe ot 100 go 2000 mr/kr n go 100 000 mr/kr ana gexkaBDE. MNockonbky n3omepebl He MoryT BbiTe oeHTUDU-
UMpoBaHbl, MoryT 6biTe pacnozHaHsl Tonsko PBB n PBDE ¢ ogvHakoBbIM KONWMYecTBOM nNpucoeanHeHHoro 6poma. Ona
OfWHOYHbIX KOHreHepoB AoMmKeH BbiTh UcMnonb3oBaH aHanua metogom GC-MS.

A.2 PeakTUBbI U MaTepUansl

a) TetparnagpodypaH (knacc GC munu Bbiwe).

b) Cyxon Bo3ayx (Touka pockl Hxe —50 °C, knacc 3).

c) KanubpaHTtel: cMm. A.5.4 n 8.4.

d) CtaHgapT koadppuumeHTa YyBcTBUTENLHOCTM PBDE: cM. Tabnuuy A.3.

e) BHyTpeHHun ctaHgapT (IS) B nonnmepHoin maTtpuue (ANsA KOPPEKTUPOBKA KO3hUUNEHTA U3BNEYEHUA U UH-
CTPYMEHTAINbHbLIX OTKMOHEHWIA). BHYTpEHHWUIA cTaH4apT OOMKEeH MpUCYTCTBOBaTh B MOMMMEPHOW MaTpule B Konuye-
ctee ~ 0,2 % no macce c maccoBbiM yucnom Ao 500 1 TemnepaTypoi KUMeHWA B AWanasoHe TeMMnepaTypbl KMNeHUs
pexkaBDE. ABS unun nonnctuponsHbIi nonumMep, cogepxawmin IRGANOX259, (1,6-M'ekcameTuneHbuc [3-(3,5-amn-Tpet-
Bytun-4-rnapokcudpennn) nponnonat], CAS: 35074-77-2, dopmyna: C,nHg,0pg), Bbin NpUaHaH nogxoaawmm.

Mepen NpYMEHEHMEM BCE XMMWUYECKNE PEaKTWUBbLI AOIMKHEI MPONTM UCTBITAHUE HA CTENEHb YUCTOThI U Ha BENMUYUHY
XOMNocTou Npobkl

A.3 ObopynoBaHue

[nsa aHanu3a [ormKkHb MCNOMB30BAaTLCA cnedylme npubopsl, obopynoBaHve 1 matepuans:

a) aHanuTU4eckue Bechl C TOYHOCTBK uaMepeHuin go 0,000 01 r (0,01 mr);

b) KpUMOreHHEIA 3MENEYMTENE C OXNaXaeHNEM XUOKMM a30TOM,;

C) Yawka aonsa obpasuos (M3roTOBNEHHas M3 HeEpPXaBeIoLLEe cTanu, gnameTp 4 MMm);

d) Kycadku (Bug py4HOro MHCTpYMeHTa ans peskun obpasua);

€) MEAMLMHCKAnA NOXKa,;

f) nuHUeT (wunuwl);

g) METanMYecKUi cTepeHb (guameTp ~ 4 Mm);

h) macc-cnekTpoMeTp, OCHaLLEHHbIA MCTOYHUKOM npucoeavHeHns noHoB (IAMS). IAMS-oB6opygoeaHue cocTouT M3
Kamepbl peakuum npucoeguHeHns MoHoB Li+ ¢ nanyyatenem noHoB Li+. Kpome Toro, obopynoeaHue IAMS gononHuTens-
HO COeJMHEHO C YCTPOMCTBOM NpsiMoro Beofa npobel (DIP), koTopoe MMeeT BO3MOXHOCTL NporpaMMUpyemMoro Harpesa a0
350 °C. Monekyrbl TepMU4eckoro aecopbupoBaHHoro obpasua (M) dopMUpyioT NpoayKThl npucoeauHeHus (M + LiY*) ¢
uoHamu Li+ B peakyuoHHol kamepe. [a3oobpasHeivi a30T nog gasneHveM okono 50 Pa BBoanTca B peakUMOHHYIO Kamepy,
koTopas 3ameanseT MoHel Li+ 1 ynansaet nabbiTodHylo aHepruo agaykTos uoHos Li+. [Mpu aHanuse nonvmMepa ns-3a Toro,
YTO HEBOCCTaHaBMMBaeMblii ra3 U3 MaTpULbl CHIBKAET YyBCTBUTENBHOCTbL MOHOB Li+, Ans okncneHus obpasua xenaTtefbHo
MCNoMb30BaTk CYXOW BO3AYX BMeCTO azoTa. Macc-cneKTpoMeTpuyecknii eTeKTop AOMKEH MMETb BO3MOXHOCTbL MPOBO-
ONTb MOHUTOPWHT BbIAENEHHbLIX MOHOB M UMETL BEPXHUIA Anana3oH macc He meHee 1000 m/z. B npunoxerun B npuBegeHa
uHchopMaTuBHasa gnarpamma npubopa IAMS.

A.4 MNoaroToBka ob6pasuoB U Npod
A.4.1 O6LwKe nonoxeHus
Kak onucaHo B IEC 62321-2, ecnv He yka3aHo MHOe (Hanpumep, NCMonb30BaHWe Kycadek), pEKOMeHAYETCA UCMOoSb-

30BaTh KPMOTEHHOE U3MENMBYEHNE C OXMaXOEHUeM XUOKUM a30TOM 418 JOCTUKEHWUS YKa3aHHOro pasmepa obpaboTaHHbIx
o6pasuos.
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A.4.2 MNogroTtoBUTENbHLIA 3Tan ANA Ka4eCTBEHHOro aHanusa
O6paszel Hape3alT Ha MEernKWe YacTi C UCMOMb30BaHUEM KyCayex.

A.4.3 NopgroroBUTenbHLIW 3Tan gNA NONyKkonM4yecTBEHHOro aHanuaa
a) Obpasel, HeoBX0gMMO M3MeNBYUTL 40 pasmepa 500 MKM B guameTtpe.
b) Kanubpantel PBB/PBDE OomkHbI BbITe M3MENbYeHbl TaknuM e obpasom.

A.5 MpoBegeHne UCNbITAaHUA

A.5.1 O6wMe MHCTPYKUUM NO NPOBEAEHUI0 UCTNBLITAHUNA

a) MNpexpage yem npoBoaWTEL M3MepeHuUs obpasua, obopynosarue IAMS gomkHoO BbITe ONTUMU3MPOBAHO ONA YETKOMO
HabntogeHWa MHTEHCMBHOCTK KanubpaHTa, cogepxawero npnbnuantensHo 300 mr/kr oekaBDE Bbilwe choHoBOMO Wyma.

b) CooTHoweHWe «curHan — coH» (S/B) npn m/z 966 Heobxoaumo B pasmepe bonee 10.

A.5.2 Nopgroroeka o6pasya

A.5.2.1 O6me nonoxeHus

BbinonHaeTca gsyxatanHoe namepeHue. [epBLIi atan — KadecTBeHHbIWM And naeHtudunkaumm PBB/PBDE c mnc-
Monb30BaHMEM PeXxuma MNonHoro ckaHvpoBaHmsa. OBpasubl, KOTopble UMeKT 0bHapy»MBaeMble Ha nepeom aTtane PBB/
PBDE, npogomnmkaroT UCMbITbIBaTE MO BTOPOMY 3Tany KONMYECTBEHHOMO aHanunaa ¢ UCNob30BaHUEM PEXMMA MOHUTOPWHTa
BblAeneHHbIX MoHOB (SIM).

A.5.2.2 MogroToBUTENbHLINA 3Tan ANA KAYeCcTBEHHOro aHanmaa

a) MpubnuautensHo ot 0,5 go 1,5 mr o6pasua cnpeccoBaTth B Yallke Ans 06pa3uoB ¢ UCMONb30BaHMEM MeTanmnu-
YecKoro cTepHA Takum obpasom, 4Tobel obGecnednsanace TENNONPOBOAHOCTb.

b) MomecTuTb YalwKy Ans oOpa3LoB B YyCTPOWUCTBO npsamMoro Beoda npob (DIP) u BcTaBuTe ero B npubop.

A.5.2.3 MoarotoBuTernbHbIN aTan Ans NonyKonuyecTBEHHOIO aHanuaa

a) MNMpumepHo 0,5 Mr BHYTPEHHEro cTaHaapTa ¢ MaTpyuei, NPUBEAEHHOTO B nepedyucnernumn e) A.2, TO4HO B3BECUTL
B Yyaluke Ana obpasuos.

b) MpumepHo ot 0,5 go 1,5 Mr namenesyeHHoro obpasua To4YHO B3BECUTE B Yallke Ona obpasuos.

c) NMomecTuTb Yalwky ansa obpasyos B ycTpolcTeo npsmoro eeoga npob (DIP) n BctaBnTh ee B npubop.

I pupMmeHaHne — I'Ipwmep BO3MOXXHOCTU NPUMEHEHWNA Ka4E€CTBEHHOIO 1 NONYKONMMYECTBEHHOTO aHanua3a npu-
BeOEeH Ha Briok-cxeme B NPUNOXeHnn E.

A.5.3 NapameTpkl npubopoB

[Ons onTMMm3aummn KoHKpeTHoW cucteMbl IAMS ¢ uenbio goctmkeHus addekTnBHoro onpegenenvs PBB n PBDE
1 obecneyeHusa yoOBNETBOPEHUA YCNOBMI KOoHTpona kavectea (QC) u npenenos obHapyxenus metoga (MDL) moryT no-
TpeboBaTtbcA pazHble yeroeus. Crnegytowme napameTtpsl (CM. Tabnuuy A.1) cunTaoTca NoaxoaaLMMiA U NPUBOOATCH HUXKE
B KayecTBe npumepa.

a) B cnyyae Hanuynsi NOMex Npu Ka4ecTBEHHOM aHanuae (B pexume SCAN) Opyrve OTHOCUTENBHbLIE U30MEpP-UOHBI
PBB/PBDE gomkHbl MPUMEHATLCA ANS KONMMYECTBEHHOIO aHanwn3a C UCMoNb30BaHMEM PEXUMa MOHWTOPWHIA BbiAeneH-
HbIX MoHOB (SIM).

b) 1 mkr peareHTa gekaBDE cnegyeT namepsTe B pexume pernctpaumm npodunen nukos (profile mode) ansa npo-
BEPKM CMELLEHMA OCK Macchl. ECnv nonoxeHwWe LeHTpanbHOW OCKM HaxoguTcA B Mpefdenax AonyCcKkaemoro OTKITOHEHWA
0,15 m/z npu 966,17 m/z, aHann3 MOXHO NPOAOIKNTL. ECnn oTKNOHEHME LeHTpanebHou ocK Bonblle £0,15 m/z, aHanus
pomkeH ObITb NPUOCTAHOBMEH M HACTPoOMKa Macchl AOMmKHa ObiTe NPOBEOEHa C MCMOMNbL30BaHWEM MepgTopKepoLeHa B

pexume EI.

MpumeyvyaHue — [Ona goctuxeHnsa Tpebyemoro kadecTBa AaHHbIX Ans macc-cnektpa PBB u PBDE muHu-
MarnbHOE paspeLleHne No Macce OOSMKHO coCTaBnATb MUHKMMYM 1 500 (m/z 966) B Luensax MaeHTUrKaumMm HeogHO3HaYHbIX
o06pa3uoB.

c) YyBcTBUTENBLHOCTL AeTeKkTopa K okTadTopneHTaHony (OFP), BBegeHHoMY B npubop B KayecTBe CTaH4apTHOro
rasa, JOImkHa TLaTenbHO KOHTPONMPOoBaTLCA NpU aHanuse. Ecnu nHTeHcMBHOCTE MoHOB OFP (m/z 239) ymeHbLuaeTes 0o
50 % v HWXe OXMAaeMOro HopMarnbHOro 3HayeHWs BO BpeMs Harpesa obpasua, aHanua SomKeH BbiTb NoBTOpeH C W3-
MeHeHueM KonuyecTtsa obpasua n koadduymeHTa Harpeea (Hanpumep, konudecTeo obpasua coctaenset 0,5 mr, Temne-
paTypHas nporpamma HadnHaeTca ¢ 30 °C ¢ poctom Temnepatypel Ha 64 °C/muH go 300 °C (BpemMa BeIAEPHKKU 2,5 MUH).
Ecnu uHTeHcKMBHOCTL BCe elle Hxke 50 %, HacToAWMIA MeToh He MOXET ObiTb MCNOMb30BaH, a AOMKeH NPUMEHATLCA
meton GC-MS.
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Tabnuua A.1— Ycnoeua namepeHus IAMS

Temnepatypa nctoqHuka noHos | 220 °C

Onsa nonumepa | 30 °C (128 °C/mumH) 180°C (64 °C/MuH) 300 °C (3 MUH)
30 °C (128 °C/mun) 130°C (32 °C/mun) 180 °C (64 °C/munn) 300 °C

Temnepatypa ycTpoWcTBa

npsAmoro Beoga npobel (DIP) [ins peareHTa

(1 MuH)
MeTon MoHM3aLun MpucoeanHeHune noHa (Lit)
[aenexue uoHusalmm 50 Pa c cyxum Bo3gyxoM (Todka pockl 70 °C)

[wranason maccel: 200—1000 m/z

KavyecteeHHbIn aHanua (SCAN)
Bpems uukna: 2,5 c/ckaH

KoHTponupyemble MOHbI (m/z)
OFPa) 239,0
Tpn-BB 412,8b) 414.8% Tpu-BDE 396,8 398.8
TeTpa-BB 492,7 490.7 TeTpa-BDE 476,7 4747
KonunuecTBeHHbIN aHanus MeHTa-BB 570,6 5726 MeHTa-BDE 554,6 556.6
(MOHUTOPWHT BblAeNeHHbIX
MOHOB) lekca-BB 650,5 648.5 lekca-BDE 634,5 632.5
lenta-BB 730,4 7284 [enta-BDE 714,4 7124
OxTa-BB 808,4 806.4 Oxta-BDE 792,3 7943
Hona-BB 886,3 888.3 Hona-BDE 870,3 8723
Oexa-BB 966,2 964.2 Oexa-BDE 950,2 948.2
Bpems oxuaaHus 150 mc

a) OkTathTopMNeHTaHOM-ra3, KOTOPbIN MCNOMbL3YETCS AN MOHUTOPUHIE U3MEHEHUS NHTEHCUBHOCTM UOHOB Li*.
0) JKupHbIM LWPUDTOM BbAENEHB! MOHBI AN KONUYECTBEHHOO ONpeaeneHus.
©) MoguyepKMBaHWEM BblAeNeHb! MAEHTNDUKALMOHHBIE UOHBL.

A.5.4 KannbpaHTbl

B tabnuuax A.2 n A.3 nokasaHbl MMEIOLWMECH B NPOAAXE ITANOHHbIE MaTepuarsl, CNOMb3yeMble B Ka4ecTee Ka-
nubpaHToB (M AN KOppeKuMu rnomMex NonuMepHoW Matpuubl), U cTaHdapTel KoadduumeHTa dyecTBUTensHocT PBDE,
nogxogslive Ana aHanwaa.

Tabnwu ua A2 — anMEp CMUCKa KOMMEPYECK OOCTYNMHbBIX 3TANOHHbIX Marepunanos gnAd KaﬂMGpOBKM, nogxoaAawinx
ana aHanunsa

Cmecs PBB — PBDE HaaeaHue(s) komnoHeHTa(oB)

NMIJ [ekabpommnpoBaHHbI QUEHUNOBLIA 3dMp

CRM8108-b,

CRM8110-a

IRMM TexHu4eckas cMecb NeHTabpoMUpOoBaHHbLIX AUdEHUNOBLIX 3(PUPOR, OKTabpoMMUpOBaHHBLIX OW-
ERM590, heHunoBbIX 3apMpoB, OekabpoMUPOBaHHbIX AUGEHUNOBLIX 3UPOB U OeKabpoOMUPOBaHHbLIX
ERM591 BudpeHnnos

Tabnuua A.3 — lNpumepsbl cTaHgapToB KoaddmumeHTa yyBcTBMTENLEHOCTM PBDE (1. €. BDE-WD (Wellington), pac-
TBOp/CMEChH KOHreHepoB NonMBpoMUpoBaHHbIX AndeHnnoBblx adnpos (PBDE))

Obuwee Kommepuyeckoe X T a— KoHueHTpauus,
HamMmeHoBaHue HaumeHoBaHWe M K HEMMEECIBE M MKr/mn
BDE-1 2-BpomandeHunoseli acpup
MoHoBDE 1,0
BDE-3 4-bpomandeHnnoBbli aup
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OkoHYaHue mabnuusi A.3

Obuwee Kommepyeckoe I rr———— KoHueHTpauus,
HanmMmeHoBaHue HammMmeHoOBaHue MKF/MN
BDE-10 2,6-OdnbpomandceHunoebli acup
OuBDE 1,0
BDE-15 4.4'-NnbpomandeHnnoBeln acoup
BDE-30 2,4,6-TpubpomandeHUNoBLIN aup
TpuBDE 1,0

BDE-37 3,4,4’-TpubpomaundeHnnoBbli aomp
BDE-54 2,2,6,6’-TeTpabpomandeHnnoesli acup

TetpaBDE 1,0
BDE-60 2,3,4,4'-TetpabpomandeHUnoBsIn achup
BDE-82 2,2',3,3' 4-MNeHTabpomandeHnnoBbin ahup

MenTaBDE 1,0
BDE-104 2,2',4,6,6'-lNeHTabpomandeHnnoBblin aconp
BDE-128 2,2',3,3' 4,4’ -TekcabpomandeHnnoBbiin adhup

lekcaBDE 2,0
BDE-155 2,2' 4,4’ 6,6'-TekcabpomandpeHnnoBeii admp
BDE-170 2,2',.3,3' 4,4’ 5-lentabpomandeHnnoBbIin acoup

lentaBDE 2,0
BDE-188 2,2'.3,4' 5,6,6'-l'enTabpomandeHnnosbIin achup
BDE-195 2,2',.3,3 4,4 5,6-OktabpoMandeHnnoBblin acup

OktaBDE 2,0
BDE-202 2,2',3,3',5,5,6,6’-OktabpomandeHunoBLIin achmp
BDE-206 2,2'.3,3',4,4' 5,5 6-HoHabpomaudeHnnossIin ahup

HonaBDE 5,0
BDE-208 2,2',3,3',4,5,5,6,6'-HoHabpomandeHnnosslin acoup

[exkaBDE BDE-209 [ekabpomamceHnnoBblid adup 5,0

A.5.5 KanubpogBka
A.5.5.1 O6Lwue nonoxeHUs
Ecnu 310 BO3MOXKHO, pacTBOPUTENL, UCMONb3yeMbli Ans 06pa3sua U cTaHaapTHBIX pacTBOPOB, AoMmKeH BbITe oguHa-
KOBbIM, 4TOOEI M3bexaTe NOTeHUMansHOro Bo3aencTeua (achdexta) pacTsoputens.
A.5.5.2 CtaHpapTHble MaTepuansl
Heobxooumo ncnonb3oBaTbe BHYTPEHHWE CTaHgapThl (CM. nepevucneHue e) A.2) ¢ Bonee BbICOKUMK Temneparty-
pamMu nnaeneHus, Yem y uenesbix aHanutoB (PBB, PBDE), utobbl n3bexarts nomex, BbI3BAHHEIX UCMApeHWEM MaTpUubl
obpasua (HanpumMmep, NnonUMepa) Unn aHanuToB.
[na nonyyeHua ogMHaKoBOro matpuyHoro adydpekta B OTHOLWIEHWKM Mccneayemoro obpasua Haubornee nogxons-
LWAMW ONns NOoCTPOEeHUsA KanvbpoBOYHOM KPUBOW CYMTAKOTCH CTaHAApTHbIe aTanoHHble Matepuansl (kanubpantbl). Onsa
KannbBpoBKKM UCMONb3YKOTCA CTaHAAPTHBIE 3TANOHHBIE MaTepUarnsl, ykasaHHble B Tabnvue A.2.
B kaxayto 4alky ansg obpasuoB NoMeLlaT 4OCTAaTONHOE KONMMYECTBO B3BELLEHHBLIX kKanubpaHToB. [na kanubpoBku

MCNoNnb3yrTCA Kanm6poequb|e OTanoHHbIE MaTtepuanbl B KOHUEHTPpauWAX, yKka3daHHbIX B Tabnuue A4.

Tabnuua A.4— KonuuectBo kanvbpaHTOB

Konuyectso
Home KanubpoBou4Hble BHYTpEHHero KoHueHTpaumsa Konuyecteo ABCONKTHOE KONUYEeCcTBO
P aTanoHHbIE MaTepuansl cTaHgapTa c kanubpaHTa, Mr/kr kanubpaHTa, Mr (PBDE), Hr
Marepuanom, mr
1 CRM-8108-b 0,2 312 0,25 78
2 CRM-8108-b 0,2 312 0,5 156
3 CRM-8110-a 0,2 886 0,35 310
4 CRM-8110-a 0,2 886 0,7 620
5 CRM-8110-a 0,2 886 1.5 1330
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BHyTpeHHMIn cTaHOapT MCnonb3yeTcs Ans KOPPeKTUPOBKW MOrpellHocT BBoAa. [103TOMY AN OUEHKM MoKasaTens
MM KO3 ULUMEHTA YYBCTBUTENBHOCTH MCMONB3YETCs OTHOWeEHNE A/A q.

Ana Toro 4ToBbl NOCTPOUTE MPAMBIE KANMMBPOBOYHLIE MUHWUK, YYBCTBUTEMNBHOCTL A/A g - Mg HaKNadbIBaeTca Ha
KPMBYIO OTHOCUTENBHO KOHLEHTPAaLWK C.

TnHeiiHas perpeccys NPoOBOAUTCA C NOMOLLILIO dopmMynbl (A.1):

& - ms=ac+b, (A1)
is
roe A — nukosasa obnacte PBB, PBDE B kannbposo4yHoM pacTBope;
A;g — nuKosas 0bnacTe BHYTPEHHEro cTaHaapTa;
¢ — KoHueHTpauwa PBB, PBDE, Hr;
m;g — Macca BHYTPEHHero cTaHaapTa, Mr.

MpumedyaHue — OBLWeNpUHATAA NPaKTMKa NpefycMaTpUBAeT HACTPOWMKY MAacChl BHYTPEHHEro cTaHaapTa,
paBHOW 1 ANA METOLOB BHYTPEHHEro CTAHAAPTa, KOrAa KONMYEeCTBO U KOHLEHTPALIMS BHYTPEHHEro cTaHaapTa, obasneH-
HOro K 0Gpasuy v kanubpaHTam 4o Bnpbicka, ABNSAITCA OAUHAKOBBIMY;

a — HaKNoH KannbpoBOYHOW KPUBOMW;
b — nepecevyeHue Ha y-ocK KanubpoBOYHOW KPUBOMW.

A.6 PacuyeTt KoHueHTpauuu PBB n PBDE

A.6.1 O0OLwwKMe NonoXeHusA
B obwun pacyeTt gomkHbel ObiTh BKMIOYEHB! TONBKO oBHapyxeHHble coeguHerHua PBB u PBDE. HeuenecoobpasHo
BKMOYaTL Npefentl oBHapyXeHus B CYMMUpPOBaHWe A8 HeoGHapyKeHHbIX aHanMToB.

MpumeyaHune — B cnyyae obHapyxeHusa Bonbloro konuvecTsa TeTpabpombucdeHona A (2,3-gubpomnpo-
NMNoBbLIA achnp) BMecTe ¢ Hebonewumy konudecteamu AekaBDE 500 mr/kr gekaBDE moxHo otnuunTe oT 1 % vnu meHee
TeTpabpombucdeHona A (2,3-gubpomnponunoBoro adgupa) nyteM cyMMUPOBaHWA MaccOBOro cocTaBa B AMana3oHe oT
1 MuH go 1 MuH 1 16 c. Ecnu npucyteteyeT 1 % wunu 6onee TeTpabpombucdeHona A (2,3-0MBpoMnponunoBblid achup),
aHanua Heobxogumo npoeoauTb Metogom GC-MS (cm. 8.2).

Ecnu PBDE vnu PBB He obHapy:xeHbl B 0bpasue, obwyo cymmy PBDE (unu PBB) cnenyet ykasbiBaTh Kak dhyHK-
LMI0 KOHTEHEPOB C HAUBLICLUMMUK NpegenamMu obHapyxeHusa meToaa. Hanpumep, ecnv npegen obHapykeHua metoga 6ein
20 mr/kr gna gekaBB n 10 mr/kr gns Bcex octanbHbiX PBB, HO HUMKakux nonmbpomupoBaHHbix 6udennnos (PBB) B obpas-
ue He BbIno obHapyxeHo, obliee 3HadeHne PBB gormkHO ykasblBaTbes B oT4eTe Kak <20 Mr/Kr.

AHanuTbl, oBHapyXeHHbIE HWXKE npefena keaHTudukauuu (M Belle npefena obHapyXeHws), CyMMUPYOTCH C UC-
none3oBaHveM npeaena keaHtudukaumm ans obHapykeHHoro aHanuTa. Hanpumep, ecnv gekaBB HaxoguTtcs Bhile npe-
Aena obHapy}eHus, HO HKe Npeaena KBaHTUgMKaLuy, ecny npefen kBaHTudmnkaumu coctasnaet 60 mr/kr ana nekaBB
1 He Bbino obHapy:xeHo apyrvx PBB Buiwe npegena obHapyxeHnst B obpa3sue, To obuwee cogepxaHne PBB gomkHo 6biTe
yKasaHo kak 60 mr/kr.

A.6.2 Pacuet
InHeliHasa annpokcMmaunsa paccunTbiBaeTca no hopmyne (2):

y=ax+b, (A.2)

roe y — nokasaTenb unu Koa@UUMEHT YyBCTBUTENBHOCTU (A/A ¢ - M g) ANA KOHreHepa B obpasLie;
a — HaKMNoH NMHWK, KOTOopas ny4lle BCcero noaxoauT ana kannbposkn cornacHo dopmyne (A.1);
X — peaynsTar npubopa (Macca, Hr, KOHreHepa B 3KCTpakTe);
b — nepeceyeHue Ha y-0CcK KanubpoBOYHOWN KPUBOMK.

KBagpaTtuyHas annpokcumaums paccyHuteiBaeTcs no opmyne (A.3):

y=axZ+bx +c, (A.3)

rae y — nokasarens Unun koadpuumneHT JyscTeuTensHocTu (A/Ag - m;g) ANs KoHreHepa B obpasue;
au b — NocTosiHHbIE, COOTBETCTBYIOLME KPUBOW, KOTOpas MyYlle BCero NoAXoauT Ans KanubpoBku,
X — abCconTHOE KONWMYECTBO aHanuTa, Hr;
C — nepeceyeHune y-0Cu UK KOHLEHTPaLus, Koraa nokasarenk YyBCTBUTENbHOCTH paeHsaeTcs 0.

KannbpoBoyHble pacTBopbl Unu kanubparTtel (Hanpumep, ERM EC-590) moryT ncnonb3oBatbCs ANSA YCTaHOBNEHUA
cpeaHero KoadhuymeHTa HYyBCTBUTENBHOCTM AN KaxK4own cTeneHn BpomuposaHus PBB n PBDE.
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CpeaHwe koahHLMEHTB! YYBCTBUTENBHOCTY ANA KaX40ro KOHreHepa MoryT UCMoNb30BaTbCa 3aTeM B pacyeTte u3-
MepseMON KOHLEHTpauun oGHapyKeHHbIX KOHreHepoB B oBpasue, KOTOpble HE BKMKOYEHb! B KanvbpoBky.

Mpumep koachduumeHTa YyBCTBUTENEHOCTU AekaBDE, koTopein paccuuTeiBaeTca no BDE-WD (Wellington), npuse-
OeH B Tabnuue A 5. KoHeuHas koHueHTpauus PBB, PBDE Ha koHreHep B obpasue paccyuThIBAETCH ¢ NOMOLLBI0 dOpMYIIb
(A.4):

_{A . _ {1} 1000
evar= [ - -] 1. 1090 s

TOe Cqng — KOHUeHTpauusa PBB, PBDE wnu umutatopa Ha KOHreHep B obpasue, MKI/T;

A — nnowagb nuka aekaBDE B craHgapTe;

Ag — nnouas Nuka BHYTPEHHEro cTanaapTa;

M, — Macca BHYTPeHHEero CTaHaapTa, Mr,
a — HaKNoH NUHWKN KanubpoBOYHOW KPUBOHK;
b — nepeceyeHne Ha y-0Cu KannbpoBOYHON KPMBOW;
m — macca obpasua, mr;
S — K03 PUUNEHT YYBCTBUTENBHOCTH KaXA0ro KoHreHepa (cMm. Tabnuuy A.5).

Ta6nuua A5 — KoachuumeHT YyBCTBUTENBHOCTH kaxaoro PBDE-koHreHepa?)

PBDE-koHrexep KoHTponupyemsii noH, m/z Konu4ectso BnpkICKa, MKr Koeq)dawuvqugzi:gsgrenbHocm
TpuBDE 412,8 0,2 0,14
TetpaBDE 4927 0,2 0,11
MentaBDE 570,6 0,2 0,21
lekcaBDE 650,5 0.4 0,32
lentaBDE 730,4 0,4 0,56
OxTaBDE 808,4 0,4 0,62
HoHaBDE 886,3 1,0 0,93
HexkaBDE 966,2 0,5 1,00
MpumevaHune — KoapduumeHT yyBcTBUTENLHOCTU VS fekaBDE ana pekabpombudpeHuna (DecaBB) co-
craenset 0,70, 4TO MOXHO ONPedenuTb C NOMOLLBK aTanoHHoro matepnana CRM (ERM590, ERM591).
a) 3ranoHHblit cTanaapt: BDE-WD (Wellington), pacTeop/cMech KoHreHepa nonubpoMUpoBaHHOTO AUMEHWO-
Boro achupa (PBDE).

A.6.3 OueHKka HeoHO3HA4YHOrO CNEeKTpa

B cnyvae ecrnv onpepeneHHas HOMMHaNbHas mMacca paBHaeTca m/z = 950, TO HEBO3MOXHO YTBEPKAATE OLHO-
3Ha4Ho, 4TO 310 AekaBB (m/z = 950,17) wnun Tetpabpombucderon A (2,3-anbpomnponunoseliil acpup) (CAS: 21850-44-2,
m/z = 950,50) (cm. pucyHok A.1). B naHHoM cnyyae HeobxoanMo NPMMEHUTL CNEAYHOLLYI0 NpoLeaypy ANA OAHO3HaYHOro
onpefeneHuns:

a) N3MepuTb HEOAHO3HaYHbIM 0bpasel BOGNM3NM coctaBa m/z = 950, UCNonb3ysa METOL perucTpaumm npounei nMKoBs;

b) onpenenexve MoxeT BbiTh BbINONHEHO MO OTNWYWMKD B U30TOMHOW MOAEMM W TOYHOMY MaccOBOMY YWCy OBYX
KOMMOHEHTOR;

C) TO4HOE MaccOBOE YMCMO — 3TO NepeceveHune, Mory4yeHHoe NyTeMm MPOAMEHWs NeprneHAnKYNApHON NUHUKM OT
LleHTpa CaMoro BbICOKOIO NMKa K OCKM Macchbl X.

Mpumeyanune — B cnyvyae obHapyxeHua Bonblioro konvdecTsa TeTpabpombucdeHona A (2,3-gubpomnpo-
nunoBkii acoup) BMecTe ¢ Hebonblwmmn konudectTsamu aekaBDE 500 mr/kr aekaBDE moxHo otnnumnte oT 1 % nnmn meHee
TeTpabpombucderona A (2,3-anbpoMnponunoeoro acpupa) nyteMm CyMMMpPOBaHWMSA MacCOBOr0 COCTaBa B AManasoHe oT
1 MuH go 1 muH 1 16 c. Ecnu npucyteteyet 1 % wnu Gonee tetpabpombucderona A (2,3-gubpomMnponunoeelin acup),
aHanus Heobxogumo nNpoeoanTe MeTogoM GC-MS (cm. 8.2).
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PucyHok A.1 — Macc-cnektpel gekaBB n -TBBA, nonyyaemble B pexXvMMe CKaHUPOBaHWA U B pPeXUME perucTpaumm
npodunen N1Kos

B cnyyae ecnv napaduH NpensTCTBYET KONMMYECTBEHHOMY OMpefeneHuio oHa Ans TeTpa-, neHTa- u rekcaBDE,
0COBEHHO B NPUCYTCTBMM MOMNUMPONUIIEHA UMW MONMCTUPONa, UAEHTUMKALMA MOXKeT BbiTe oBecrnedeHa nyTeM pacnos-
HaBaHWs N30TOMHON MOAENM KaXKOOro KOHreHepa, Kak nokasaHo Ha pucyHke A.2.

Mpumep obpasua Mpumep obpasua
494 |
g .1 85 496 &
- &
8 8
: 3
£ £
470 480 450 500 510
miz

MNexTa-BDE |

HHTSHCUBHOCTDL
HMHTEHCUBHOCTD

Pucyrok A.2 — Upentndukauyunsa tetpaBDE v nentaBDE no pacnosHaBaHvio M30TOMNHOM MOOEnNu
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A.7 TOYHOCTb pe3ynLTaToB

A.7.1 OueHKka NoporoBoOro 3Ha4eHus

O6Lan oueHKa NOPOroBOro 3Ha4YEHUs B OTHOLUEHUW COOTBETCTBUS MAKCUManbHO AONYCTUMOMY Npeaeny KOHLEH-
Tpauun <1000 mr/kr obwero PBB nnu PBDE no pesynstatam MexnabopaTopHbIX CrIMYMTENbHBLIX UchblTaHuia 4B (11S4B)
ykasaHa B Tabnuue A.6.

Tabnuua A.6 — OueHka NOpPOroBoro 3Ha4yeHns B cooTeeTcTBMM C [IS4B

KonnuyectBo Konuyectso KonuyecTso
Oxvpaemas nabopaTtopui, nabopaTtopuu, natopatopui,
MnaH::?::Sﬁ;zeoHizagua/ OLEeHKa NnoporosBoro npegocraBuMBLLUNX npenocraByMBLUMX npeaocTasnBLLMX
3HaueHua P unn Fa) OLEHKY NOPOroBbIX BEPHYH OLEHKY OLUMBOYHYI OLIEHKY
3HaYeHunIn NOPOroBbIX 3HAYEHWUA NOPOroBbIX 3HAYEHWA
11S4B-K01/Total PBB P 7 6 1
11S4B-K01/Total PBDE F 7 5 2
11S4B-L02/Total PBB P 7 g 0
11S4B-L02/Total PBDE P 7 6 1
[1S4B-M03/Total PBB P i 6 1
[1S4B-M03/Total PBDE F Z 5 2
&) Oxkmpaemasi OLLeHKa NOporoBoro 3HauyeHust P cobinaetcs Ha peaynstat <1000 MI/Kr, v OKuaaeMasi OLeHKa no-
poroBoro 3HadeHus F ceoinaetca Ha pesynetaT >1000 mr/kr.

A.7.2 NoBTOpPAEMOCTbL U BOCMPOU3IBOAUMOCTb

Korga aHayeHwus OByX He3aBUCHMbIX pPe3ynbTaToB O4HOr0 UCMbITaHUS, MOMYYEHHbIX OOHWM METOAOM Ha WOEHTUY-
HOM MCMBITYEMOM MaTepuane B OOHOW WU Tol xe nabopatopuy OOHUM W TEM Ke OrNepaTopoM C MCNoMb30BaHWEM OOHOMO
o6opyaoBaHWA B TEYEHWE KOPOTKOrO MPOMEXYTKa BPEMEHMW, HAXOOQATCA B AMAnasoHe CPpeaHuX 3HaYeHU, yKasaHHbIX B
Tabnuue A.7, abcontoTHas pasHuLa mexay ABYMS NonyYeHHbIMW pesynsraTtaMy UCMbITaHWi He ByaeT npeeklwlaTte Npeaen
NMOBTOPSAEMOCTU 1, MOMYYEHHbIN NyTeM CTaTUCTUHECKOro aHanu3a MexayHapoaHbIX MexnabopaTopHbIX CIIMYUTENBHbBIX UC-
neiTaHuin 4B (1IS4B), bonee yem B 5 % cnyyaes.

Korga 3Ha4eHns OBYX OTAEMNBHLIX Pe3ynbTaToBR UCMbITaHWIA, NONyYeHHBIX OOHUM METOA0M Ha MOEHTUYHOM WUCMbITY-
eMOM MaTepuarne B pasHbix nabopaTtopuax pasHbiMi onepartopamin ¢ UCNonb3oBaHWeM pasnuyHoro obopyaoBaHus, Ha-
XOOATCHA B AvWanasoHe cpegHux 3HadeHni, yKasaHHbix B Tabnuue A.7, abconoTHas pasHuua Mexay ABYMS NonyYeHHbIMK
pesynsTatamu UCnblTaHuid He BydeT npeeblwaTte Npefen BOCMPOU3BOAUMMOCTM R, NOMNYYEHHBIA NyTemM CTaTUCTUHECKOro
aHanusa MexayHapoaHbIX MexnabopaTopHbIX CMYUTENbLHLIX UcnbiTaHui 4B (11IS4B), bonee yem B 5 % cnyyaes.

Tabnuua A7 — lNoBTOpAeMOCTb M BOCMPON3BOANMMOCTL B COOTBETCTBUM C |1IS4B

MapameTp CpegHee 3HaveHue, Mr/xkr r, Mr/kr R, Mr/kr
O6wuin PBDE 1026 303,5 4214
O6wwmin PBDE 4844 519,8 2010,0

lekcaBDE 66 76,7 431,7

lekcaBDE 333 53,9 75,6

lentaBDE 390 129,8 2223

lentaBDE 1869 512,6 818,7

OxktaBDE 457 1247 316,6

OxktaBDE 1921 295,5 1205,9

HoHaBDE 165 39,3 2544

HonaBDE 518 261,0 964,1

HexkaBDE 2 29 16,6

HexaBDE 109 25,2 75,9

24

GostExpert.ru
https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

FOCT IEC 62321-6—2020

CM. npunoxeHne F gna nogTeepaeHWUs MHopmMaumn.

MpumeuyaHune — Wcnonb3oBaHWe BHYTPeHHero ctaHgapTta (Hanpumep, onucaHHoro B A.2 n A5.2.3, A55u
A.6.2) He Bbino BknodeHo B [1S4B. Micnonb3oBaHne BHYTpEHHEro CTaH4apTa, Kak onvcaHo B NpUNoXeHun A, He nnaHupy-
etca B |1IS4B B Lenax ynyyweHnsa noBTOPAEMOCTH ¥ BOCAPOM3BOAMMOCTM MeToaa |IAMS.

A.8 ObecnevyeHMe KayecTBa U KOHTPOINb

A.8.1 HyBcTBUTENLHOCTL

MHCTpyMeHTanbHas YyBCTBMTENBHOCTL A0MKHA BbiTh NoATBEPKAEHA OTHOWEHUEM «curHan/wym» 1 mkr oekaBDE
(S/B = 30).

Heobxoguma Beicokas koHueHTpauwms (500 mkr/mn) gekaBDE (BDE-209).

MpumevyaHne — [aHHaa KOHUEHTpaUWUs MOXET BbITe OOCTUrHyTa NyTem pacTBopeHWsa peareHta aexkaBDE
(>98 %) B TeTparngpodypaHe, Tak Kak pacTBOpa C TAKOW BLICOKOW KOHLEHTPALMEN HET B NPOLAXeE.

A.8.2 CreneHb n3Bne4YeHns

a) 2 mkn pacteopa gekaBDE (500 mkr/mn) namepstoT nocnegoBaTensHO B COOTBETCTBUM C YCNOBUAMUW U3MEPEHNS
npubopa, npueedeHHbIMK B Tabnuue A.1.

b) MpubnuantensHo 1 Mr cepTUULIMPOBAHHOIO 3TanoHHoro matepuana (Hanpumep, NMIJ CRM8108-a) namepstor
nocnenoBaTenbHO B COOTBETCTBMU C YCNOBUAMU n3Mepenusa npubopa, npveeaeHHbiMu B Tabnuue A.1.

c) CteneHb M3BNEYEHUA OLEHMBAETCA C NOMOLLb dpopmyn (A.5) n (A.6):

_Arv 1000
Cn= A Tm o (A.5)
_ Cn AB
R= —&--100, (A.6)

raoe C,, — KoHueHTpauua aekaBDE, uamepeHHas ¢ nomotubio CRM, mr/kr;
Apgyy — nnowaas nuka aekaBDE 8 CRM;
Ag — nnowaae nuka aekaBDE B pacteope;
m — wmacca CRM, wr;
R — crteneHb n3eneveHus gekaBDE, %:;
C — koHueHTpauua nekaBDE B cepTudmymposaHHoM atanoHHoM matepuane CRM, mr/kr.

CTeneHb W3BMNEYEHWA B NPOLIEHTaX ANs Kaxaoro KoHreHepa gomkHa Beite oT 50 % o 150 %. CteneHb n3BneyeHuns
B MPOLUEHTaxX ANd Kau4oro MaTpyyHOro nuka O0MKHa pernucTpupoBaThCs U NMPOCMEKMBATLCA B 9NEKTPOHHOM Tabnuue ¢
Luenblo onpegeneHns BO3MOXKHbIX MaTPUYHbIX achpeKTOB BO BpeMA aHanmaa.

Mocne nporoHa Kaxagoro gecatoro obpasua 1 B KoHUe Kaxaoro Habopa obpasuoe HeobxoanMo NPOU3BECTH aHanmsa
cTaHgapTa HenpepbiBHOrO koHTpons kanubposku (CCC). CCC — ato kanvbpaHT cpegHero Auanas3oHa, KOTopblA noa-
BepraeTca aHanuay kak obpaseu. CTeneHb M3BMeYeHUA B MPOLEHTaX ANS KawJoro KOHreHepa [oMmkHa COoCTaBnaTb OT
70 % no 130 %. Ecnu cTeneHs M3BNeYeHWa B NpoueHTax Ans noboro koHreHepa B ctaHaapte CCC BLIXOAMT 3a npegensl
AaHHoro guanasoHa, ctangapt CCC gomkeH BBOAUTLCA NOBTOPHO B npeaenax 12 4. Ecnu cteneHb M3BnevyeHus ocTaeTcsa
3a npegenamMu guanasoHa, TO Nocrne 3Toro aHanus Heobxoanmo npepeaTh U NPOM3BECTU TEXHUYECKOE 0bcnyKMBaHue cu-
cTeMbl, 4TODbI BEPHYTL €e B onTuMansHoe paboyee coctosHue. Bee obpasubl, BEBeAEHHbIE NEPES NOCNEOHUM YCMELUHbIM
ctangapTom CCC, MOryT ykasblBaTbCA B MPOTOKONE WCMbITAHWW, a Bce 00pasLibl, UCMOoMb30BaHHbIE NMOCNE Heyaa4YHOoro
ctaHgapta CCC, gomkHbl noaBepraTeca NOBTOPHOMY aHanu3y ¢ HOBOW KanubpoBKOW.

A.8.3 XonocTtoe ucnbiTaHue

MycTana yawka ana obpasuoB AoMmKHa ObITe M3MepeHa B COOTBETCTBUM C YCNOBUAMKW U3MepeHus npubopa, npu-
BeeHHbIMM B Tabnuue A.1. Ecnu peaynesrar npesbiwaeT 30 Mr/kr, 4OMKHO ObITe BLIMNONMHEHO COOTBETCTBYHOLEe oBcny-
KuBaHWe (YMcTka) 06opyaoBaHUA U M3MEPEHWE MYCTOW YallkM AnsA 06pasuyoB AOMKHO NOBTOPATLCA 40 AOCTWKEHWA Npu-
eMneMbIX pe3ynsTaToB nepef cGopoM AaHHbIX no obpasyam.

A.8.4 MNpepnen obHapyxeHna (LOD) u npenen o6HapyxeHust metoaa (MDL)

Mpenen o6HapyxeHua (LOD) gomkeH onpedensaTbCa A0 NPOBeAeHWs OAaHHOro UCMbITaHWe, a Takke Kaxabli pas,
Korga Metoq MCnbiTaHui uny Tun npubopa npeTeprneBaeT 3HA4YMTENbHbIE M3MeHeHua. [pegen obHapyxeHwsa meTona
(MDL) onpegensietca Kak MUHUManbHaa KOHUEHTPaUWA BELLeCTBa, KOTOPY MOXHO M3MEPWTL U ykasaTk ¢ 99 %-Hon go-
CTOBEPHOCTLI0, M3 KOTOPOW AOMYCTUMO Ka4ecTBeHHOE obHapyxeHe obpasLa B 4aHHON MaTpuLe OTHOCUTENBHO aHanuTa.
MDL nony4yaeTcs nyTem pacyeTa CTaHO4apTHOrO OTKMOHEHWA Kak MUHUMYM AN CEMW NMOBTOPHLIX aHanuW30B. 3aTeM CTaH-
[apTHOE OTKMNOHEeHKe YMHOXaeTca Ha KoadhdouumeHT CThlogeHTa t ana obLiero yucna noBTopo. (1) ana n — 1 cteneHen
cBoboabl.
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Bce aHanwusbl, ncnone3yemble Ans pacyeta MDL, gomkHbl 6biTe NocnegoBaTenbHbIMML

a) Pazagpofute npumepHo 2 r NoAXoA4sLLEro NONMMeEpPa U3 YMCTOro UCTOYHKKE, He codepxialuero BpoMypoBaHHbIX
OFHECTOWKUX COEOWHEHUWA UMK OPYrMX KOMMNOHEHTOB, KOTOPLIE MOTYT NOMELLATL aHanuay (Hanpumep, NonUcTUPOnbHLIA
maTepuan CRM8108-a unu gpyron);

b) NpoananuanposaTte Kaxabii U3 obpasLEB B COOTBETCTBMU C YCIOBMAMU U3mepeHus npubopa, npuBeaeHHbIMN B
Tabnvue A.1. CTeneHb M3BMNEYEHNA KaXa0ro KoHreHepa gomkHa coctaenaTte oT 70 % po 130 %. Ecnwv cteneHs naeneve-
HWUA HAXOOMTCA HUXE UMW BbiLLe JaHHbIX MPeAenbHbIX 3HA4YeHWI, aHanu3 crnegyet NoBTOPUTS;

c) PacyeTHbln MDL ans koHreHepa aekaBDE fomkeH 6biTb MeHbLIMM Unu paBHbIM 100 mr/kr. Ecnu paccynTaHHbId
LOD npeBellaeT AaHHOE NpeaensHoe 3HavyeHve, npoueaypy Heo6xoQuMo NOBTOPUTL.

A.9 MNMpoToKon UCnbITaHWUA

[ns uenen HacToswero ctaHaapTa npumMenaeTtes FTOCT IEC 62321-1—2016 (pa3gen 4.8 «[MpoTokon ucnbiTaHuii ),
AOMNOMNHEHHbIN CreayoLWuM:
- noeHTUKUKaumMa TEXHNYECKUX CMecel (eCnn TakoBblE MMEIOTCSA), UCMOMb3yeMblX ANA KannMbpoBku.
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MpunoxeHune B
(cnpaBo4Hoe)

Cxema uameputenbHoro npubopa IAMS
Ha pucyHke B.1 npegcraBneHa npuHUMnuaneHaa cxema uaMeputenbHoro npubopa IAMS. Cxema npubopa npea-

cTaBneHa B MHopMaunoHHbIX Lenax. MoryT 6biTe TpMMeEHMMBI U Apyrie noaxoaswme koHdurypaumm npubopa B cnyyae
obecneyeHus TpeboBaHWI KOHTpONS KavecTBa.

YctpolicTBo npsiMore
BBoda npobul
(DIP)

HoHuaaumoHHasn Kamepa

50MNa

Cyxoii Bo3gyx
4_
Bua cnepean

MpoGooTOopHUK

J |

YeTpoRcTBO NPpAMOro WK-namna
BBOAA NPAGb ans Harpesa obpasua
WcTounuk El
WMcTouHuk Li+ Keanpyrions MS
J J I J
Bupn cGoky G ’j """" ==® [ ||:}
(cr) v T l |
/Al
=
.7 01nNa 10* Ma
1 1
Keagpynone MS T™P ”
(PasgenexHbiii PoTopHbli
MOToK) Hacoc

PucyHok B.1 — Cxema nameputensHoro npubopa IAMS
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MpunoxeHwne C
(cnpaBo4Hoe)

OnpegeneHue PBB v PBDE B nonuMmepax MeTo4oM BbICOKO3(h(heKTUBHOW XKUOKOCTHOM
xpomaTorpaduu c YD-getektuporaHuem (HPLC-UV)

C.1 MpuHUMn paboTbl MeToaa

B metoge HPLC-UV Takue TexHW4eckue aHTUNUPeHb!, Kak okTabpoMupoBaHHbIin BudeHun (oktaBB), nekabpomu-
poBaHHbI Budenun (gekaBB), okTabpomupoBaHHbIn gudeHunoBbid acup (okTaBDE) n nekabpomupoBaHHbIA Oude-
HunoBbili adup (nexkaBDE), onpedensaoTca ¢ NOMOLLBH yNbTPasByKa (KAYECTBEHHLIA aHanua) Unu ¢ NomoLLblo MetTona
akcTpakuum B annapate CokcneTa (KONMMYEeCTBEHHBIN aHanwa) ¢ NocneaylLlwmuM pasgeneHnemM noj BbICOKUM AaBneHUeM
METOAOM XWAKOCTHOW XpoMaTorpadun U AeTeKTMpoBaH1MeM B YNbTpadmMoneToBOM AManai3oHe (oOTOAMOOHON MaTpULen.
KayecTBeHHbIE MMM NOMNYKONMYECTBEHHbIE OrPaHUMYeHUs 3TOr0 MeToda NPOAMKTOBaHbl HanuvMemM nomex mexay oktaBDE,
nekaBB u oxktaBB, oktaBDE u gpyrumu nonumMepHsiMu npumecsimu. Metog HPLC-UV nogxoaut Ang KayecTBEHHOro
aHanuaa coeguHeHuin oktaBB, gekaBB, nekaBDE n oktaBDE B gmanazoHe ot >50 go 2000 mr/kr m go 2000 mr/kr ona
pekaBDE v nonykonuyecTBeHHOro aHanuaa coegnHeHnin oktaBB, nekaBB, nekaBDE v oktaBDE B TOM e cooTBeTcTBY-
lowem gvanasoHe. Hactoawmin metoq npeaHasHayveH rnaBHeIM 06pa3omM 4na aHanuaa KOMMEPYECKUX aHTUMUPEHOB (Ha-
NpUMep, TEXHUYECKUX CMECEl), @ He OOWNHOMHBLIX KOHFEHEepPOB aHTUMVUPEHOB. [Na OQMHOYHLIX KOHTEHEPOR AOIKeH DbiThb
ncnone3oBaH aHanma metogom GC-MS.

C.2 PeakTuBbI M Matepuanbl

a) MetaHon (knacc HPLC);

b) ykcycHas wicnota (HAc) (4. 4. a., cteneHs unctoTel >99,5 %);
¢) H-nponaxon (knacc HPLC);

d) kannbpaHTel: cM. Tabnuuy C.1.

C.3 O6opynoBaHue

[na aHanusa gomnxHbl MCNONbL30BaTLCA criedytowme npubopel, o6opygoBaHue 1 Matepuansi:
a) aHanMTU4ecKue BeCkl C TOYHOCTBIO MaMepeHuia go 0,000 1 r;
b) obopygoBaHue Ana 3KCTpakUWMK;
C) ynbTpa3ByKoBas BaHHa,;
d) cuctema BelcOKoahhekTMBHOIO X1aKocTHoro xpomartorpada (HPLC), ocHaweHHaa PDA/UV-0eTekTopoM, aBTo-
nNpo6ooTOOPHWMKOM, HACOCOM M TEPMOCTATOM KOMOHOK;
€) MepHble Konbbl;
f) nuneTkm c perynupyemMbim obbemMomMm;
g) Bnane! paamepom 12 x 32 mm;
h) BymaxkHble (oMNETPLI CPeaHECKOPOCTHON (hnnbTpaumm, NpeaHasHadveHbl 4ns obLero nabopatopHOro NpUMeHeHns;
i) konoHka: C18 250/4 100-7 (noctoaHHas chasa C18, anuHa 250 mm 1 guametp 4 mm, pazmep nop 100 Mkm C pas-
MepOM 4acTuL, 7 MKM), CKOH(pUIypupoBaHHasa ¢ npeasaputeneHoi konoHkon C18 8/4 100-5 (noctosHHaa caza C18, 8 mm
B ONUHY 1 4 mm B aunameTpe, paamep nop 100 MkM ¢ paamepoM 4YacTul, 5 MKM) unuv nogxoasiivii 3KBUBaNeHT;
j) 9KCTpaKUMOHHLIE COCYAbI;
k) akcTpakumoHHbIA annapat Cokcnera:
- 3KCTpakUMOoHHLIe annapaTel Cokcneta 30 mn,
- KpyrnogoHHas kon6a 100 mn,
- NpuTepTasn npodka NS 29/32,
- xonoguneHuk Oumpota NS 29/32,
- KMNenku (Hanpumep, CTEKMNSHHbIA XeMYyT unu koneua Pawwra),
- BKCTpaKUMOHHasA rnbaa (uenntonosa, 30 M, BHYTPeHHMIA gnameTp 22 MM, BeicoTa 80 mm),
- CTEKOBOJSIOKHO (4118 9KCTPaKUMOHHOW rnb3bl).

C.4 NogroTtoBka oGpa3uoB v Npob

Kak onucaro B IEC 62321-2, ecnu He yKaszaHO WHOe (Hanpumep, UCMonb30BaHWe Kycadek), peKOMeHOyeTcs Mc-
MornbL30BaThk KPMOTEHHOE M3MENBYEHNE C OXMNaKOEeHUEM KUOKMM a30TOM ANs JOCTUXKEeHWA oOpaboTaHHbIX 0Opa3sLoB npu-
BnuantensHo B 1 Mm.

C.5 MNpoBegeHue UCNbITAaHUA
C.5.1 OGwme NHCTPYKLUMK MO NPOBEAEHUIO UCMLITAHUA
MeTog npegHasHadeH Ana Ka4ecTBeHHOW MAEHTUDUKALMMA TEXHUYECKUX aHTUMMPEHOB NyTeM CPaBHEHUS TUMUYHOM

MOCNEAOBaTENBHOCTY NMUKOB ((hUHrEpMNpUHT) Ha XpoMaTorpaMmmMe BpPeMeHU YOEpKUBaHWUA, a Takke NyTeM CpaBHEHUs Mnu-
KoB Y®-cnekTpoB ¢ 3anucamun 6azbl JaHHbIX 3TarnoHHbIX CTAHOAPTOBR TOrO e cocTasa. iobble aHTUNMpeHbl ceMeicTBa
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PBB/PBDE umetoT obHapyxueaemble Nk, bnarogapa eeilleynoMsaHyTon KomOuHauun obenx MeToauk noeHTudmKaums
COOTBETCTBYIOLUMX COEAMHEHWIA NpocTa. 3a4acTylo BO3MOXHA OAHO3Ha4yHas maeHtTudukaums. KonvyecTBeHHas oueHka
YNPOLLAETCA C NMOMOLLBI MHTErpauuy no BCEM NMMKaM W UCNOMNbL30BaHWUEM eOMHUL, Mr/M, @ He MOMAPHBLIX COOTHOLUEHWIA.
Ecnu B 0bpasue oGHapyxeHbl NOCrnefoBaTenbHOCTU MUKOB ¢ TpebyemMbiM WabnoHoM BpeMEHU YOEPKUBAHUS, HO C Ha-
TNIOXEHWEM Ha Opyrve MukW, unv ecnu B obpasue npucyTcTByeT Gonee 0QHOMO aHTUNMPEHa C HaNoXeEHWEM MO BPEMEHN
yOEepXMBaHUA, pEKOMEHOyeTCs ucnonb3osatb aHanua GC-MS B kavecTBe MeToga NPOBEPKM Kak AnA naeHTUdMKaumm, Tak
W ANA KONUYECTBEHHOTO onpegenexuda. MeTog He NpegHa3HaveH nNpexae Bcero Ang obHapy»KeHWs 0OHOro KOHreHepa, Kak
3T0 Heobxoaumo Ana aHannaa buonornyeckx obpasuoB. 13-3a HM3KOro XxpomaTorpaMYecKoro paspeLleHns Nno cpaeHe-
Huto ¢ GC-MS pasgeneHne oguHOYHBIX KOHFEHEPOR B KaX0M CNy4ae He NpeacTaBnseTcs BO3MOXKHbIM.

Mcnonb3yemblii getektop npegcrasnaeT cobor matpudHeld dotoanonHeln getektop (PDA) ana ananmsa AonvH
BOSTH. OH MCMONb3yeTcA B pEXXUMe CKaHWMPOBaHWA ANS 3anucK NonHeix YP-cnekTpos.

Ins nogroToBkM o6pasLia Heobxoarma YMCTaa CTEeKNSAHHaA nocyaa (Hanpumep, 04HOpPas3oBas) B LENAX UCKIIOYEHWS
NepeKpecTHOro 3arpsa3HeHus. MpoBepka KOHTPONBHO-M3MEPUTENBHOMO 00OPYAOBaHUS OOMKHA BKITOYaTb aHanm3 noteH-
UManLHOro NEePEKPECTHONO 3arpa3HeHns MeXay nocnefoBaTensHbIMKU obpa3suamu. JononHWTenbHLIE XOMNOCTLIE NPOoBkLI
unu obpaTHasa nocnegoBaTensHOCTL aHannaa NoMoryT UCKMIYMTE AaHHYH npobnemMy 3arpasHeHus.

KayecTBeHHan ngeHTUOUKauns MHTepecyowmx BpoMmpoBaHHbix aHTunupeHoe (BFRs) gocturaetcs ¢ ucnonb3o-
BaHWEM KaK BpeMeHW yaepusaHus, Tak n YP-cnektpos. [JaHHble no YP-Many4eHnio MakcMManbHOro nuka TeXHUYECKUX
CMECel aHTUMNMPEHORB, a TaKKe BPEMEHWN YAEPKUBAHWMA CPaBHMBAKTCA Mexay 00pa3LoM W 3TarnoHHOW XpoMaTorpaMMoii.
B cnyyae ecnu pa3sHuLa BO BpEMEHW YOEPKUBaHUA MK koppenaumn Y®-cnekTpoB mexay obpa3suom 1 aTanoHHOW Xpo-
mMartorpaMMoil okaxeTcs Gonblue, Yem HabngaeMas Mexay ABYMS 3TanoHHBIMW XpoMaTtorpaMMaMu O4HOMo U TOro Ke
OpOMUPOBAHHOIO aHTUMMUPEHA, KAYECTBEHHYID MAeHTUMKaLMo crneqyeT cynTaTh HeodHO3HaYHoW. B aTom cnydae ans
npoBepkK crieayeT ucnons3osate Metog GC-MS B kayecTBe aTanoHHOro MeToaa.

C.5.2 NopgroTroBKka o6pa3uoB

C.5.2.1 KauecTtBeHHas akcTpakuua

a) (100 + 20) mr oBpasua akcTparnpytoT B 2 MN H-NponaHona B TedyeHne 15 MyuH B yNbTPa3ByKOBOWM BaHHE Npu TEM-
nepatype Boge!l 50 °C. Maccy o6pasua 3anvceiBaloT ¢ TOYHOCTEO Ao 1 Mr.

b) 3atem pacTtBop 3KcTpakTa obpasua oxnaxgatT B TedeHne 1 4 (<8 °C) 1 oToMNbTPOBLIBAKT Yepes ByMaxHbLIN
oUneTp.

c) OKcTpakT nepeHocAT B 2-munnumetposyto npobupky ans HPLC c repmetuampyrolwmm nokpeitnem ns PTFE.

C.5.2.2 TNonykonnyecTBEHHAsA IKCTPaKUWA

C.5.2.2.1 MNpenBapuTenbHan 04MCTKa aKkcTpakTopa Cokcneta

[ns ounctkm akcTpakTopoB Cokcneta (cm. nepeyncnenune k) pasgena C.3) npoBoAsT npeaBapuTenbHYK 3KCTpak-
uuto B TeveHne 2 4 ¢ 70 mn Tonyona. 3aTem MOKLLMIA pacTBOPUTENb YTUNU3UPYHOT.

C.5.2.2.2 DkcTpakyus

a) MpubnunautenesHo (20 + 5) mr obpasua B3BELUVBAIOT B LIEMNTHONO3HOM 3KCTPaKLUMOHHOW rMnb3e Ons akcTpakTopa
Cokcnerta. Maccy oBpasua 3aniceiBaloT ¢ TOYHOCTEI0 Ao 1 Mr.

b) [ins skcTpakuum ¢ obpatHBIM X0NoAWNBEHUKOM MCNOMNb3YHT NpubnuantensHo 70 Mn H-nponaHona. [Ana Toro yTo-
Obl obpasel He BCnbiBas, b3y 3akpbiBaroT CTeKnoBoriokHoM. ObopygoBaHWe 3akpbiBatoT antoMUHMeBor onNbLron 4ns
UCKIIOYEHUA BO34eNCTBKA cBeTa, a obpasel 3KCTparvpyroT B TeHeHWe He MeHee 2 Y; ANWTENbHOCTE KaKAoro LMKna co-
cTaBnset npubnuantensHo oT 2 Ao 3 MuH. CokpalleHue BpeMEHN IKCTParMpoBaHWs MOXET NMPUBECTU K CHUXKEHWUIO M3BMe-
YyeHus aHanuToB, B yacTHocTu ana PBDE ¢ BbICOKOW MONEKYNSIpHOW Maccou.

c) MNocne 2 4 HarpeBa C nocrnegylowum oxnaxaeHwem B TedeHuwe 1 4 (<8 °C) pacTteopuTenb OTUNLTPOBLIBAKOT
yepes bymMakHbIn (hunbTp B MepHyto Konby 1 gosogaT Ao 100 M npu TemMnepaType OKpy»Kalowweh cpeabl.

d) OkcTpakT noMmewatot B Buany ans HPLC obbemom 2 mn unun B Buany ana astonpobooTbopHUKa C KPbILLKOW 1
npoknagkon n3 PTFE. Ecnn oBpa3sel XxpaHuTca U He UaMepsieTca B AaHHbI MOMEHT, ero cnegyeTt XpaHUTb B KOPUYHEBOM
W SHTapHOM CTekne.

N punMmevyaHune — anMEp BO3MOXHOCTW NpUMeHEeHUA Ka4yeCTBEHHOIo M NoNyKonn4eCTBeHHOINo aHannaa npu-
BegeH Ha briok-cxeme B NPUNOXeHUU E.

C.5.3 NapameTtpbl npubopos

C.5.3.1 Obwme nonoxeHus

Ona ontuMmmnaaummn koHkpeTHol cucteMmbl HPLC-PDA ¢ uenbio gocTukeHus adpdpekTrBHoro onpedenernns PBB n
PBDE v obecnevenus yaoeneTsopeHns ycrnoBui koHTpons kadecTsa (QC) v npegenos obHapyxeHus (LOD) moryT notpe-
©SoeaTbcA pasHble yenosus. Crieaylolve napaMeTpbl CHUTAOTCS NOAXOAALWMMM U MPUBOASATCH HUXE B KAYECTBE NpyvmMepa.

C.5.3.2 MNongewxkHan (kuakasn) dasa

MoagBwkHasA dpaza B rasoKUOKOCTHOW XpomaTorpaduu ucnonbsyetca B Buae cMmecu 99,90 % metaHona/0,10 %
YKCYCHOW KucnoTel (06bemHas gons). N-nponaHon Mcnonb3yeTcsi B KAYeCTBE pacTBOPUTENS ONA PacTBOPEHUA YMCTbIX
obpa3suos (cTaHOapToB) U ANA 3KCTPaKLUMW uccnegyemolx 06pasuos.
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C.5.3.3 HenogewxHaa hasa (KonoHka)

C18 250/4 100-7 (HenoaBwxHaa dasza C18, anuHa 250 mm 1 guameTp 4 mm, pasmep nop 100 mkm ¢ pasmepom
yacTul, 7 MKM), ckoHdhurypuposaHHas ¢ npegkonoHkon C18 8/4 100-5 (HenogsuxkHasn dasa C18, 8 MM B ANWHY U 4 MM B
auametpe, paamep rnop 100 MkM ¢ paamepoM YacTul, 5 MKM) (cM. nepeducnerwve i) paszgena C.3).

C.5.3.4 YcnoBusi naMepeHni

Bpems pabotbl coctaBnsaer 10 muH npw ckopocTtu notoka 1,2 mn/muH. MNogeuxHasa dasa — metanon ¢ 0,1 % yk-
CYCHOW KncnoTbl (06bemHasa gons). JaHHble cobupatoTcs B pexXume CKaHMpoBaHWs B AnanasoHe AnuH BonH mexay 400 u
200 Hm. O6beM, ucnonb3yeMblid ANa BBoAa, coctaBnseT 10 Mk, a Temnepatypa KONMoHKKU cocTaenseT (23 + 2) °C.

C.5.4 KannbpaHThbl
TexHuyeckne KanmbpoBOYHbIE CMECK UCTIONB3YIOTCA B Ka4ecTBe KanubpaHToB.
B tabnuue C.1 nokasaHbl TEXHUYECKUE KanuBpoBoYHbIe CMEeCH, Noaxoasiuve Ans aHanvaa.

Tatnuua C.1 — lNpMmep cnMcKa KOMMEPHECKN OOCTYMHBIX TEXHUYECKMX KanMBPOBOYHbLIX CMecel, Nogxoaalmx ans
aHanusa

PBB—PBDE
CAS#/Toprosoe HaasaHwue(s) koMmnoHeHTa(oB)
HanmeHoBaHWe
13654-09-6 [exkabpomupoBaHHbIi BudeHun
FR-250 OktabpomupoBaHHbIA BUMEHUN (TEXHUYECKMIA Knacc)
DE-79 OxktabpoMmnpoBaHHbIA AMEHWNOBLIA ahMp (TEXHWYECKWUI Knacc)
DE-83R [ekabpomupoBaHHbIi AUheHUNoBbIn adup (TEXHUYECKNIA Knacc)

C.6 KannbpoBka

C.6.1 Obwme nonoxeHns

Ecnu ato BO3MOXHO, pacTBopuTenb, ucnonedyemelit B HPLC n GC-MS ansa npurotoBneHWs pacTBopoB obpasuos
W CTaHOApTHLIX pacTBOPOB, AOMKEH BblTb OAMHAKOBLIM, YTODLI M3bexaTb NoTeHUUaneHoro Bo3aerncTeus (adpdpekta) pac-
TBOpUTENS.

C.6.2 CtaHpapTHbIe pacTBOPbI

LOna kannbpoekn B Tabnuue C.2 nprMBegeHbl KOHLEHTPaUUKW CTaHAapPTHBIX MCXOAHLIX PaCTBOPOB M3 aHTUMNMPEHOB
TEXHUYECKOW YWUCTOThI, YKa3aHHbiX B Tabnuue C.1. KoHueHTpauuu npueedeHsl B Mr/100 Mn BBUAOY TEXHUYECKUX CMecei
paznu4YHbIX COEOUHEHWIA.

Tabnuua C.2 — KoHueHTpauuu cTaHAapTHbIX UCXOAHbIX pacTBopos (Mr/100 mn)

CoegvHeHue HexkaBDE QOktaBDE LekaBB OkTaBB

KoHueHTpauua 1 2 2 2
(mr/100 mn) 075 ] 1 "

0,50 0,75 0,75 0,75

0,25 0,50 0,50 0,50

0,1 0,25 0,25 0,25

0,05 0,1 0,1 0.1

0,05 0,05 0,05

[ns nonyveHnn kannbpoBoYHbIX NPsiMbIX oBnacTe curHana gekaBDE ctpouTca no abconTHOM UTOrOBOW BEMWUYN-
He B HaHOrpammax.
IuHenHas perpeccus paccyuTeiBaeTcs no dopmyrne (C.1):

y=ax+bhb, (C.1)
roe y — nnowafb nuka kanubpaHTa;
X — abconTHoe 3Ha4YeHne KanubpaHTa;

a — HaKIOoH KannbpoBOYHOW KPUBOW;
b — nepecedeHue Ha y-0cu KanubpoBOYHOWM KPUBOW.
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C.7 PacyeT KoHueHTpauun PBB u PBDE

C.7.1 O6wue nonoxeHus
B obwmin pacyeT gomkHbl ObiTb BKMOYEHB! TONbKO 06HapyxeHHble coeguHerns PBB u PBDE. HeuenecoobpasHo
BKIIOYaTb Npegensl oGHapyKeHust B CYMMUpPOBaHWe ANa HeoGHapYKEHHbIX aHanMToB.

MpumeuvaHune — B cnyyae obHapyxeHusa boneloro konudecTsa TeTpabpombucdeHona A (2,3-gubpomnpo-
nMnoeoro acpupa) BMecte ¢ HebonbLvMK konmdecteamu aekaBDE 500 mr/kr gpekaBDE moxHo otnnumnts o1 1 % unu me-
Hee TeTpabpombucderona A (2,3-gubpomnponunoBoro acupa) nyTeM CyMMUPOBaHMA MacCOBOro cocTaBa B OvanasoHe
oT 1 MuH o 1 MuH 1 16 c. Ecnu npucytcteyeT 1 % wnu 6onee TeTpabpombucteHona A (2,3-gubpomnponunosoro acupa),
aHanua Heobxogumo npoesoaguTe MeTogoM GC-MS (cm. 8.2).

Ecnu PBDE vnu PBB He obHapyxeHbl B 0bpa3ue, odwyto cymmy PBDE (unu PBB) cnenyet ykasbiBaTb Kak (hyHK-
LM KOHFEHEPOB C HaWBbICLUMMUK Npeaenammn obHapyxeHusa metofa. Hanpumep, ecnu npegen obHapyxeHua metoga 6bbin
20 mr/kr ana gekaBB v 10 mr/kr ans Bcex octanebHeIX PBB, HO HUKakux nonubpomMupoBaHHbiX 6udeHunos (PBB) B obpas-
ue He Bbino obHapyxeHo, obulee 3HaveHne PBB gomkHo ykasbiBaTbea B oT4YeTe Kak <20 Mr/Kr.

AHanuTbl, oBHapy»eHHbIE HWKE Npefena KoNnMYecTBEHHOro onpegenerna (M Bolle npegena obHapyKeHus), cyM-
MUPYIOTCH C MCTMONB30BaHWEM Npeaena KoMMYeCTBEHHOMO onpeaeneHns ana obHapykeHHoro aHanuta. Hanpumep, ecnm
pexkaBB HaxoguTcsa Bbile npegena obHapyKeHWs, HO Hibke Npedena KonM4ecTBEHHOro onpegeneHuns, ecnu npeden Ko-
NMYECTBEHHOro onpefeneHns coctasnset 60 mr/kr ana gekaBB u He Beino obHapyxeHo gpyrux PBB Bbiwe npegena
obHapyxeHua B obpasue, To obliee cogepxaHue PBB gomkHo 6biTk ykasaHo kak 60 mr/kr.

C.7.2 Pacuet

Ona nameperus metogom HPLC-UV u oueHkn gaHHbIX HeoBxoauMOo cnefoBaTbh MHCTPYKUMAM MocTaBLUMKa Npu-
6opa.

B uenom npuHUMnbl pacyeTa KOHUEeHTpauun Bpy4YHyto aHanorvyHel metogy GC-MS, onvcanHomy B pasgene 9.

TexHuyeckne cmecu gekaBDE moryT BeinagaTe B 0CafoK M3 3KCTPAKUMOHHBIX PacTBOPOB. JTO HE NpeacTaBnseT
CMNOXHOCTEN NpW aHanuae nocne kadecTeeHHon akctpakuum (cm. C.5.2.1). ina aHanv3a nocne nonyKonM4ecTBEHHOW 3KC-
Tpakumm (cm. C.5.2.2) Heobxogmumo ybeauTbes, YTO HalaeHHan KOHUEHTpaUns HaxoaMTCs B Npedenax guanasoHa Kanu-
6poeku. MoxeT BO3HUKHYTbE HEOBXOOMMOCTE NOBTOPUTE AKCTPAKLMIO C MEHBLUMM KONMYecTBOM 0bpasLa B TOM e obbeme
ANs NOMNYKOMWYeCTBEHHOTO M3MEPEHMS.

INuHeliHasa annpokcnMmauma paccunTeiBaeTcs no popmyne (C.2):

y=ax+b, (C.2)

roe y — obnacTb curHana gns aHanuTa B 0bpasue; MOXHO MCMoMb3oBaTh Kak OTAEMbHbIE MUKW, Tak WU rPynnbl NUKOB,
npy yCrnoBwuW, 4TO ANs KanvbpoBkM M pacyeTa KOHUEHTPaLuWWM MCMOMNb3ylTCs OHW W Te e napameTpbl Ang
WHTerpauuu;
a — HaKMNOH NMHWK, KOTOpas ny4lle BCEero noaxoauT ana kanubposku cornacHo dopmyne (C.2);
— kanubpoBaHHast KoHUeHTpauus B Mr/100 mn;
b — nepeceyeHue Ha y-0cK KanubpoBOYHOW KPUBOMK.

I

KeagpatuyHasa annpokcumauunsa paccuuTeiBaeTtcs no popmyne (C.3):

y=ax? +bx +c, (C.3)

roe y — nnowage curHana gns aHanuta B obpasue; MOXHO MCNoMnb30BaTh Kak OTAEeMbHbIE NMWUKK, Tak U rpynnbl NUKOB,
npw YyCNoBWUW, Y4TO AN KAanMBPOBKW 1 pacyeTa KOHUEHTPaUWKU UCNonNb3yTCH OOHU W Te Xe napamMeTpbl Ansa UH-
TErpUpOBaHUs;
au b — MNocTosiHHbIE, COOTBETCTBYIOLME KPUBOW, KOTOPas MyYlle BCero NoAXOoAMNT ANns KanubpoBku;
Xx — kanubpoBoyHas koHueHTpauua B Mr/100 mm;
C — nepeceyeHre Ha y-0CcK KanudpoBOYHOW KPUBOMW.

PacTBopbl paccynTbIBalOTCH TakuM Xe obpasom, kak ang GC-MS.

C.8 MNpeun3noHHOCTL pe3ynLTaToB
C.8.1 OueHKka NOpPOroBOro 3Ha4eHun
O6Lwwan oueHka NOPOroBOro 3HA4YEHUA B OTHOLLEHWW COOTBETCTBMA MaKCUMarbHO OOMYCTUMOMY NPeneny KOHLEH-

Tpaumun <1000 mr/kr obwero PBB nnu PBDE no pesynstatam MmexnabopaTopHbIX cNUYMTemNbHbIX UCnbiTaHuin 4B (11IS4B)
ykasaHa B Tabnuue C.3.
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Tatnuua C.3 — OueHka NOPOroBoro 3HadeHus B cooTeeTcTeun ¢ 11S4B

Konuyectso Konuyecteo Konuuyecteo
WMneHTudukaLns o6paauial Oxupaemas nabopatopui, natoparopui, naboparopui,
OueHKa noporosoro npegocrasmBLLINX npegocrtaBsmnBLLINX npeagocraBmMBLLNX
TWUN KOMMNOHEHTAa
3HadeHust P unu F2) OUEHKY NOPOroBbIX BEPHYH OLIEHKY OLLIMBOYHYIO OLLEHKY
3HaYEHWIA NOPOroBLIX 3HAYEHUNA NOPOroBbLIX 3HAYEHUIA
11S4B-K01/Total PBB P 6 6 0
11IS4B-K01/Total PBDE F 6 2 4
11S4B-L02/Total PBB P 6 6 0
11S4B-L02/Total PBDE P 6 6 0
[1S4B-M03/Total PBB P 6 6 0
[1IS4B-M03/Total PBDE F 6 6 0
a) Oxupgaemas OLieHKa NOpOroBOro 3HaueHusi P oTHocuTes k pesynstaty <1000 MI/KT, M oxugaemasi oLeHka no-
poroeoro 3HadeHus F otHocuTes k pesynestaty >1000 mr/kr.

C.8.2 NoBTOpsAieMOCTL U BOCNPOUIBOAUMOCTL

Korga 3HauyeHus AByX HE3aBMCHUMbIX PE3yNbTaTOB OAHOTO UCMLITAHWE, MOMYYeHHLIX OQHWM METOAOM Ha WAEHTUY-
HOM WCMNbITYEMOM MaTepuane B OQHOW WM TOW xe nabopatopun 0gHUM 1 TEM KE OrnepaTopoM C MCMofb3oBaHWeM OOHOMo
o0bopynoBaHnA B TEYEHWE KOPOTKOrO NPOMEXYTKa BPEMEHW, HAXOAATCA B AMana3oHe CpegHuX 3Ha4eHni, NprBeaeHHbIX B
Tabnuue C.4, abcontoTHan pasHyla Mexay ABYMs MOMNyYeHHbIMW pe3ynsTataMmy UCnblTaHui He ByaeT npeBklwaTte npeaen
NOBTOPSEMOCTU 1, MONYYEHHbIN NyTeM CTaTUCTUHECKOrO aHann3a MexayHapoaHbIX MexnabopaTopHbIX CIMYUTENBHbBIX UC-
nbiTaHui 4B (11S4B), 6onee 4yem B 5 % cny4aes.

Korga 3Ha4eHust OBYX OTAENBHLIX PE3YNETATOB UCMBITAHWIA, NONYyYeHHBIX OOHUM METOAOM Ha MOEHTUYHOM WUCMbITY-
eMOM MaTtepuane B pasHbix nabopaTopuax pasHeIMU onepaTopamMu ¢ UCNonb3oBaHMeM pasnmMyHoro obopynoBaHns, Haxo-
AATCSA B AMana3oHe cpedHuX 3Ha4YeHWin, npuBedeHHbIX B Tabnuue C.4, abcontoTHas pasHuua Mexay AByMs MoMnyYeHHbIMK
pe3ynsTatamu McnblTaHni He BydeT npeBblwaTe Npegen BOCMPOW3BOAUMMOCTM R, MOMYYeHHbIN NyTeM cTaTUCTUYECKoro
aHanusa MexayHapoaHbIX MexnabopaTopHbIX CrMYUTENLHBIX UcnbITaHui 4B (11IS4B), 6onee yem B 5 % cny4yaes.

Tabnuua C.4 —TloBTOpAEMOCTb U BOCMPOM3BOOUMOCTL B cOOTBETCTBUM C [IS4B

Mapametp CpegHee 3Ha4eHue, Mr/kr r, Mr/Kr R, mr/kr
O6wmin PBDE 1136 159,3 985,3
O6wumin PBDE 3563 638,5 2133,5
lekcaBDE He npepocTtaBunu gaHHele 0,0 0,0
[ekcaBDE He npepocTtaBunu gaHHble 0,0 0,0
[enTaBDE He npepocTtaBunu gaHHele 0,0 0,0
lentaBDE He npegocTtaBunu aaHHble 0,0 0,0
OxTaBDE 587 181.,6 378,6
OxTaBDE 2344 384,2 1960,5
HoHaBDE He npegoctaBunu gaHHble 0,0 0,0
HonaBDE He npegocTtaBunu gaHHble 0,0 0,0
HexaBDE Huxe npegena obHapyxeHus HenpumeHumo HenpumeHumo
HekaBDE Hwxe npepgena obHapyxeHns HenpumeHumMo HenpumeHumo
MpumeuvaHnune — [na obpasLos, oueHEHHBIX B NOCnegHux OAByx cTpokax Tabnvubl C.4, oxuganuch Tonb-
ko HebonblwKne konuyectBa (18 mr/kr) nekaBDE. [lBe nabopatopun coobwmunm ob obHapyxeHun gekaBDE, a veTbipe
nabopaTtopuu — 0 3HaYeHuK Hu¥e npedena obHapyxeHus. OxmagaemMoe 3HavyeHWe HaxoauTCA Ha ypoBHe W BGNM3n
HWKHEro npegena keaHTudukauuu ans atoro metoaa. MoaToMy 3Ha4eHUA NOBTOPSEMOCTY M BOCNPOU3BOAUMOCTH He-
NPUMEHUMBI.

32

GostExpert.ru
https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

FOCT IEC 62321-6—2020

CM. npunoxeHne F gna nogTeepaeHWUs MHopmMaumn.

C.9 O6ecnevyeHune KayecTBa U KOHTpPONb

C.9.1 Metopg cTtaHgapTHbIX 4Oo6aBOK

UTtobbl onpegennTs TOMHOCTL M MPaBUIBHOCTL M3BMEYEHWUs, CriedyeT MPOBECTU Creaylouwme 3KCnepyMeHTsl no
OLIeHKe CTeNeHU U3BNeYeHnsa:

- MPOBEPUTL 3KCTPAKT 06pa3zua ¢ NOMOLLbLH HE3ABMCUMOrO CTaHOapTa aHTUMUMPEHa;

- onpegennTb U3BNeYeHne A8 He3aBNCUMbIX CTaHOapTOB.

[ns OByx 3KCNEpUMEHTOB M3BMeYeHVWe 00 334aHHOr0 3HaYeHWsA OOMKHO HaxoawTbed B awvanasoHe ot 90 % go
110 %.

C.9.2 BHyTpeHHUe KOHTPOnbHLIe 06pa3subl U XONocThie NPobbl

YacTas noeBTopHasa kanubpoBka, BKMOYaA N3MEPEHUS BHYTPEHHMX KOHTPOmbHbLIX 0Bpa3sLoB 1 XONOCThIX 3HAYEHWHNA,
npoBoauTcs, 4Tobbl yBeanTeCa B NPaBUNbHOCTU (OYHKUMOHUPOBaHWS nNpubopa.

[nsa obecneveHns Ka4ecTBa M3MEPEHWUIA CPOK OEACTBUS XUOKUX CTaHLAPTHLIX PACTBOROB He JOMKEeH NpeBbillaTh
6 mecsaues.

Kaxablii Mecay HeobXoanmo NpoBOAWTE MOMHYI0 NMOBTOPHYIO KanMBpOBKY.

HezaBucumMble CTaHOApPThl KOHTPOMS KavecTBa WCMONb3yTCA AN COXPaHEeHWs NMoLlaaein NMKos, HanpuMep CTaH-
napT nekaBDE vcnonb3yeTcs B Ka4ecTBe KapTbl KOHTPONs KadecTea. [pueMnemMele nokasaTenu U3BrnedveHus Ons Heaa-
BMCUMBIX NMPOBEPOYHbIX cTaHaapToB coctaBnatT ot 70 % go 130 % ons kadecTBeHHbIX 06pasuos v ot 90 % go 110 %
ANA KonM4ecTBeHHbIX 06pasLoB.

C.9.3 MNpepen obHapyxeHusa (LOD) u npegen konnyecTBeHHoro onpegeneHus (LOQ)

Mpenen o6HapyxeHua (LOD) gomkeH onpedensaTbCsa 40 NPOBeAeHWs JAaHHOro UCMbITaHWs, a Takke Kaxabli pas,
Korga MeTof McnbiTaHuiA unu Tun npubopa npetepneBaeT 3Ha4YMTeNbHbIE n3MmeHeHus. [Npegen obHapyxeHwa (LOD) onpe-
OENseTca Kak MUHUManbHas KOHUEHTpauus BellecTBa, KOTOPYK MOXHO U3MEPWUTb W ykasaTk ¢ 99 %-Hoi OOCTOBEpHO-
CTblO, M3 KOTOPOW JONYCTUMO KadecTBeHHoe oBHapyeHne obpasua B AaHHOW MaTpuue oTHocuTenbHo aHanuTa. MNpegen
obHapyxeHus (LOD) nonyyaeTtcs nyTeM pacyera CTaH4apTHOMO OTKIMOHEHWS Kak MMHUMYM Onsi CeMW NMOBTOPHbIX aHanu-
30B. 3aTeM CTaHOapTHOe OTKIOHeHWe yMHoXaeTcs Ha KoaddpuumeHT CTblogeHTa t ana obuiero Yucna nosTopoe (n) ans
n -1 cteneHen ceoboabl.

Bce aHanuabl, ncnone3yemele ana pacyeta MDL, gomkHel BbiTe nocnegoBaTensHeIMK:

a) Pa3gpobuTtb npyMepHo 2 r NoAXOAsALWEro nonMmMepa U3 YUCToro MCTOYHUKE, HE coaepxKallero BpoM1mpoBaHHbIX
aHTUMMUMPEHOB MNW OPYTMX KOMMOHEHTOB, KOTOPbIE MOMYT MOMELWaTk aHanusy (Hanpumep, NonuatUNeHoBbIn martepuan
BCR-681 nnu gpyroin).

b) Bagecuts 100 Mr MaMens4eHHOro nofimepa U NOMECTUTb ero B 3KCTPAaKUMOHHYH Minb3y. [oBTOpUTL OaHHYHO
onepaLuio eLle LecTb pas.

c) YCTaHOBUTL 3KCTPaKLUMOHHYIO MMMb3y B 9KCTPAKUMOHHBIA annapat Cokcnerta.

d) JobaBuTb B rnk3y 5 MKr kagoro kannbpoBOYHOro KOHreHepa, npubnmkasck K KOHUeHTpauun kanubpaHTa ¢
HavMeHbLUel KOHUEeHTpauWei.

e) C nomoLLbI COOTBETCTBYHLEW Npoueaypbl (aKkCTparupoeaHme cornacHo 8.2.3 nnu 8.2.4) nponseecTun aKcTparu-
poBaHWe W aHanm3 Kagoro u3 obpasLos.

f) CTeneHb W3BMNeYeHU Kaxdoro KoHreHepa gomkHa coctaenaTts oT 70 % go 130 %. Ecnu cTeneHb u3snevyeHus
HaXOAWTCS HYIKE WNK BbllLE aHHbIX NpedenbHbIX 3Ha4eHn, aHanvs cnegyeT nosTopuTh. Ecnn cTeneHs n3BneyYeHns Bbl-
XOOWT 3a npedenbl ykadaHHbIX 3Ha4eHWA M BO BTOPOM pa3, HeobXxogumo NoBTOPWTE BCHO Mpouedypy 2KCTparnpoBaHus v
aHanuaa.

g) PacdeTtHbin MDL ons kaxgoro TeXHUYeCKoro OrHeCTOMKOro coeuMHeHWs OomkeH BbiTb MeHbLUMM UMW paBHbIM
100 mr/kr.

Ecnu tpeboanua k LOD unu MDL He BbINONHAKTCA, K NpoUenype 3KCTparMpoBaHua MOXHO 006aBuTL onepauuio
KOHUeHTpUpoBaHus. Tak kKak onepauma KOHUEHTPUPOBAHWA NPUBEOET K MOBLILLEHUID KOHUEHTPauWu nonuMepa B 3IKC-
TpakTe, Ans Kaxaoro obpasLla pekoMeHOyeTCs TakKe onepaumns O4UCTKU. DTO MOMOXKET YBENMUYNTL CPOK CMYXBObl KONOHKM
W pacwunpuTbe NepUogWYHOCTL TexHUYeckoro obenyxueaHns npubopa. Ecnu B xoge aHanuaa MCMonb3ylTcA onepauum
KOHLUEHTPUPOBAHUS U O4YUCTKM, OHW JOMKHBI MPUMEHATLCA TaKCKe M MO OTHOLLEHWIO K oBbpa3uam onpegenernua MDL.

C.10 NpoTokon ncnbiTaHUA

[ns uenel HacTosdwero ctadgapta npumensetcs |IEC 62321-1:2013 (pasgen 4.8 «[MpoTokon McnbiTaHui»), gonosn-
HEHHBIN CreayLnM:
- MAeHTUPMKALNS TEXHUYECKMX CMECEN (ECIN TAaKOBbIE UMEKTCH), UCMOMNb3YEMbIX A58 KanuOpoBKU.
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Mpunoxenwne D
(cnpaBo4Hoe)

Mpumepbl XpomMmaTorpaMmmM B npegnaraeMbIx ycnoBuax

D.1 Metog GC-MS

B tabnuue D.1 npueegeHbl koHreHepbl PBB v PBDE B cMeck, Ucronb3yeMon Ans NpumMepoB XpomaTorpamm, rno-

KaszaHHbIX Ha pucyHkax D.1—D.3.

Ta6nuua D.1— KoHreHepsl PBB u PBDE B cmecu

KoHrenepsl PBB

KoHreHepsl PBDE

B-2 = 3-6pombudeHun

BDE-1 = 2-6pomaudceHunoBeli acup

B-10 = 2,6-gubpombudreHunn

BDE-7 = 2,4-gpubpomandeHunnoBbii acprp

B-30 = 2,4,6-TpubpombudeHumn

BDE-28 = 2,4,4'-TpubpomandeHNNoBLIR achup

B-80 = 3,3, 5,5’-TeTpabpombudeHmnn

BDE-47 = 2,2’ 4,4’-TeTpabpoMandeHunoBblid acup

B-103 = 2,2' 4,5",6-neHTabpombudeHnn

BDE-99 = 2,2’ 4,4’ 5-neHTabpomanteHnnoBbliin achup

B-169 = 3,3,4,4’,5,5 -rekcabpombudpeHnn

BDE-100 = 2,2’ 4,4’ ,6-neHTabpomandeHnnoBbli acbunp

B-194 = 2,2’,3,3' 4,4’ ,5,5-oktabpombudbeHun

BDE-154 = 2,2',4,4’,5,6'-rekcabpomandeHnnoBLIA achunp

B-206 = 2,2',3,3',4,4’ 5,5 6-HoHabpombudeHun

BDE-183 = 2,2",3,4,4' 5 6-rentabpomandeHnnoBkiin acdup

B-209 = nexabpombudpeHun BDE-203 = 2,2°,3,4,4',5,5 ,6-okTabpoMandeHnNoBkI acoup

—_ BDE-206 = 2,2",3,3’,4,4°,5,5",6-HoHabpomaudeHunoBeIi acup

— BDE-209 = gekabpomaudeHunosbli acpup

Ha pucyHkax D.1—D.3 npvBeaeHbl xpomaTorpaMMel, NOMyYeHHbIE C UCMonb3oBaHveM napameTtpoB GC, onucaH-
HbiX B 8.3.
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PucyHok D.3 — O6wwas noHHasa xpomatorpaMmma cmecert PBB n PBDE
(ot BDE-1 go BDE-206 5 mxr/mn, BDE-209 50 mkr/mn, PBB 3,5 mkr/mn)

D.2 Metog IAMS
Ha pucyHkax D.4—D.7 npuBegeHbl NpUMepbl Macc-CnekTpoMeTpuyeckux xpomatorpamm PBDE no metoay IAMS.
)

1 TpuBDE
(M+Liy"=413

TetpaBDE
(M+Li)" =493

Ocb Y: oTHOCUTENBHASN MHTEHCHBHOGTb

4 MsxTaBDE
1 (M+Liy*=571

1 TlexkcaBDE
] (M+Li) =650

300 00 500 600 iz

PucyHok D.4 — Macc-cnekTp kaxgoro koHreHepa PBDE no IAMS-1 (o1 TpuBDE go rekcaBDE)
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- MentaBDE
(M+Li)*=730

OxkraBDE
1 (M+Li)*=808

Ocb Y: oTHOCHTENbHAA MHTOHCUBHOCTD

HonaBDE
] (M+Liy*=886

DexaBDE
(M+Li)*=966

700 ' 800 ' 900 ' 1000 m/fz

PucyHok D.5 — Macc-cnekTp kaxgoro koHreHepa PBDE no IAMS-2 (o1 rentaBDE o nekaBDE)

28

808

Och Y: OTHOCUTENMBHAN HHTEHCHBHOCTE

886
650

7486 826 964

500 600 700 800 900 1000 miz

PucyHok D.6 — Macc-cnektpbl TexHudeckoro oktaBDE(a) B Buge cmecu
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PucyHok D.7 — TemnepaTypHo-nporpaMMmmnpyemMas xpomatorpadus kaxgoro koHreHepa PBDE
B KONMWYeCcTBEHHOM aHanuse atanoHHoro matepuana (ERM EC-590)

GostExpert.ru
https://GostExpert.ru/gost/gost-62321-6-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=68451
https://gostexpert.ru/gost/gost-62321-6-2020?utm_source=pdf&utm_medium=68451&utm_term=page

D.3 Metog HPLC-UV

FOCT IEC 62321-6—2020

Ha pucyHkax D.8—D.11 npuBeneHsl npumepel xpomatorpamm PBDE n PBB no metoay HPLC-UV.

DECA 1 DECA 100% at 8.72 min

20,0 NAUTILUS HAG QUANT 2 #16

mAU 2101}
00| ]
1287 AN
25,0 750
7.5 |

e 1

8,00+

DECA 0% =t 6.60 min: 885.63
DECA-50% ot 8.85 mir: 899.8§

0.0 T3 T T e 880 M
0,0 10 20 30 40 5,0 8.0 70 80 2.0 100 206 260 276 800 a5 360 7B 400
PucyHok D.8 — XpomaTorpamma n Y®-cnektp aekaBDE
20,0 NAUTILUS HAC QUANT 2 24 DBB 1 v VIS 1
™ ImAU WVLZ10 nm| DBB 50% at 5.57 min: $83.57
1 1-DEIR-5,65 DBB -50% at 5.75 min: 98547
] sBY, 582
0.0 f
125
25,0
27,5
50,0 T T T T T T T T T iy ——
00 10 20 30 40 50 &0 70 a0 20 100 30 325 /O IE 400

PucyHrok D.9 — XpomaTorpamma n Y®-cnektp nekaBB

OCTAB0% at 5.84 min: $85.04
OCTA-50% at 6.10 min: 987.98

nm

10,0~ NAVTILUS HAG QUANT 233 Imodified by Administrator] uv_via_1 . OCTA 100% at 5.83 min
 mau wWLz1onm 10050, 4
i - 100
“ 10,00+
1 bzl s82
0,0+ T
| 9,00
20,0+
| 8,00+
min
50,0 — : — o B S TS B A e et e 50 | | ;
0,0 10 20 30 40 50 60 7.0 8,0 8,0 100 208 250 275

PucyHok D.10 — XpomaTtorpamma n Y®-cnektp oktaBDE
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uv_wis_1 OBB1  100% at 5.72 min
15,0057 OBB1 50% et 5.64 min: 997,64

200 NALITILUS HAC GUANT 2 #42 [modified by Adminisirator] .
O Al WVLZ10 nm
] OBB1 -50% ot 5.99 min: 979.48|
- 1 2256
] 2 ]
0.0 T 12,004
25| 10,00
] W
25,0 1
] 8,001
] | ]
-40,0 ; . ————— ——— i n
50 60 0 50 W e ST R e e T

0.0 1.0 20 30 4.0

PucyHok D.11 — XpomaTorpamma 1 Y®-cnekTp oktaBB
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MpunoxeHue E
(cnpaBo4Hoe)

Mpumep BO3MOXKHOCTU UCNONb30BaHUA MeTodoB UcnbiTaHun IAMS, HPLC u GC-MS

Ha pucyHke E.1 npuBeneH npumep GnoK-cxembl 4 KAYECTBEHHOTO M NONYKONMYECTBEHHOTO NPUMEHEHWS METOQ0B
ncnoitaHuin IAMS, HPLC n GC-MS ans onpegenenuna PBB n PBDE B nonumepax.

O6paszel nonMmepa

| XRF, CI|C H ap. | Srarerdin KonuuecTeeHHBIii war
GCIMS
obwee cogepmaHve
Bpoma

Obwee IAM1S PBB/PRDE IAMS
cofepxaHue Br T <500 Mrikr Wim
>300 mrfer HPLC/UV HPLC/UV
KauecTBeHHLIA aHanus MoTyKonMYeCTEEHHbIA
aHanms

———— OTpHUATENbLHLIA paaynsTaT

) IAMS: TexHnueckue CMecH.

HPLC/UV: TexHn4yeckue cmecu.

2) Konu4ecTBeHHbIA aHanu3 BO3MOXEH, ecnu:

a) OTCYTCTBYIOT NOMEXW (HUKaKNX AONOSHUTENbHbLIX MMKOB OT APYrMX COEOMHEHWN, KPOME LieNneBbIX);

b) npucyTcTeYET NoNHas NocneaoBaTeNLHOCTL MUKOB (MPUCYTCTBYIOT BCE NUKM CMECH TEXHUHECKUX COEAUHEHWIA).
B cnyyae HecobnogeHws nepedncnenms a) unu b) equHCTBEHHEIM METOAOM AN NpUMeHeHns aensetca GC-MS.

PucyHok E.1 — lMpumep Bnok-cxembl AN Ka4eCTBEHHOTO W MOMYKONMMYEeCTBEHHOTO NPUMEHeHUs
MmeTonoB ucneitanun IAMS, HPLC n GC-MS
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MpunoxeHue F
(cnpaBo4Hoe)

Pe3ynbTaThbl MeXAYHapoAHbIX MeXabopaTopHbIX CNMYNTENbHbIX UcNbITaHUNA 4B (11IS4B)

Tabnuua F.1— Cratuctudeckme gaHHble gnsa GC-MS-metona

MeTton O6pazey, Mapametp | m@), mrikr | V), mr/kr | nc) ?\.E?’Z)r Mrff)ll(r Sﬂiﬁz{? R9), wmr/r | ph) (K(E'lbvzﬁgg?aq
naboparopui)
[1S4B-K01 PBB 0 0 33 0,0 0.0 0,0 0,0 11 0
[1S4B-L02 PBB 0 0 33 0,0 0.0 0,0 0,0 11 0
11IS4B-M03 PBB 0 0 33 0,0 0.0 0,0 0,0 11 0
11S4B-K01 PBDE 1298 1272 | 27 72,6 | 2034 | 153,3 | 429,1 9 2
[1S4B-L02 PBDE 1 0 33 1,5 4,3 2,1 5,8 11 0
[1S4B-M03 PBDE 4620 5000 | 30 | 209,3 | 586,1 | 889,5 | 2490,5 | 10 1
11IS4B-K01 | lekcaBDE 94 93 27 3,3 9,3 16,9 47,2 9 2
[IS4B-L02 | l'ekcaBDE 0 0 29 0,0 0.0 0,0 0,0 10 0
[1S4B-M03 | lekcaBDE 306 450 30 18,7 52,5 | 73,8 | 206,8 | 10 1
[1IS4B-K01 | M'entaBDE 519 489 33| 464 129,8 | 108,8 | 304,7 | 11 0
GC-MS | 11S4B-L02 | l'entaBDE 0 0 30 0,0 0.0 0,0 0,0 10 0
[1S4B-M03 | lentaBDE | 1748 2050 | 30 | 113,7 | 3184 [ 3356 | 939,7 | 10 1
[1IS4B-K01 | OktaBDE 484 426 27 26,8 75,1 44 4 124,2 9 2
[IS4B-L02 | OxtaBDE 0 0 30 0,0 0,0 0,0 0,0 10 0
[1S4B-M03 | OxktaBDE 1688 1800 | 27 726 | 2034 | 264,7 | 7411 9 2
[1S4B-K01 | HonaBDE 211 247 27 15,7 439 | 471 1318 | 9 2
[IS4B-L02 | HoHaBDE 0 0 30 0,0 0,0 0,0 0,0 10 0
[1S4B-M03 | HoHaBDE 696 650 27 63,5 177,7 | 178,2 | 499,1 9 2
[1IS4B-K01 | OekaBDE 12 18 33 3,6 10,1 13,2 37,0 11 0
[IS4B-L02 | OekaBDE 1 0 30 1,6 4,5 2,2 6,1 10 0
[1S4B-M03 | OexkaBDE 81 50 24 9.4 26,3 | 26,3 73,7 8 3

a) m — ofllee cpeaHee aHanM3npyemoe 3HaueHne, Mr/KT.

b) v — oxmpaemoe aHaueHMe, Mr/kr.

€) N — KONMYECTBO PE3YNLTATOB UCMLITAHUIA, B3ATLIX ANA pacyeTa.
d) s(r) — cTaHOapTHOE OTKMNOHEHUE NOBTOPAEMOCTY.

€) r — NoBTOPAEMOCTE.

) (R) — cTaHgapTHOE OTKNOHEHUE BOCMPOM3BOGMMOCTH.

9) R — BOCNPOW3BOAMMOCTS.

h) p — konnuecTBo NaGopaTopUii, Ybi AaHHLIE B3ATLI ANA pacHeTa.

—
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Tabnuua F.2— Cratuctuyeckne gadHeie ana IAMS-metoaa
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d f Beibpoc
Metop, O6pasey Mapametp | m?, mrfkr | v2), mrfkr | n® ?v(!!r?'lc)r 7). mrfkr Shff.’?(i r\igf:(r ph n(:ggg;fgg:g)
[1IS4B-K01 PBB 0 0 18 0,0 0,0 0,0 0,0 6 1
11S4B-L02 PBB 0 0 21 0,0 0,0 0,0 0,0 T 0
11S4B-M03 PBB 0 0 18 0,0 0,0 0,0 0,0 6 1
11IS4B-K01 PBDE 1026 1272 18 108,4 303,5 150,5 | 4214 | 6 1
11S4B-L02 PBDE 0 0 18 0,0 0,0 0,0 0,0 6 9
[1IS4B-M03 PBDE 4844 5000 15 185,6 519,8 | 717,9 [2010,0| 5 2
I1IS4B-K01 | lNekcaBDE 66 93 21 27.4 76,7 1642 | 431,7 | 7 5
11S4B-L02 | MekcaBDE 0 0 21 0,0 0,0 0,0 0,0 7 0
11S4B-M03 | lekcaBDE 333 450 9 19,2 53,9 27,0 75,6 3 4
[IS4B-K01 | lentaBDE 390 489 15 46,4 129,8 79,4 22231 5 2
IAMS 11S4B-L02 | lentaBDE 0 0 18 0,0 0,0 0,0 0,0 6 1

IS4B-M03 | l'entaBDE 1869 2050 15 1831 5126 | 2924 | 818,7 | 5 2
11IS4B-K01 OktaBDE 457 426 18 445 124,7 1131 3166 | 6 1
11S4B-L02 OktaBDE 0 0 21 0,0 0,0 0,0 0,0 T 0
1IS4B-M03 | OktaBDE 1921 1800 15 105,5 2955 | 430,7 |12059| 5 2
[1IS4B-K01 HoHaBDE 165 247 15 14,0 39,3 90,9 2544 | 5 2
11S4B-L02 | HoHaBDE 0 0 18 0,0 0,0 0,0 0,0 6 1
[1IS4B-M03 | HoHaBDE 518 650 15 93,2 261,0 | 3443 | 964,1 5 2
11IS4B-K01 HexaBDE 2 18 18 1,0 29 5,9 16,6 6 1
11S4B-L02 | OexkaBDE 0 0 21 0,0 0,0 0,0 0,0 ¥ 0
1IS4B-M03 | HekaBDE 109 50 15 9,0 25,2 271 75,9 5 2

a) m — oblLiee CpefHee aHaNU3NPyeMoe 3HaueHIe, MI/KT.

b} v — owumpaemoe 3HaveHUe, Mr/Kr.

c) N — KONM4YeCTBO PE3YIbTaTtoB VICI'IbITaHHI;I, B3ATBIX 4NnA pacyeTa.

d) s(r) — cTaHAaPTHOE OTKIOHEHWE MOBTOPAEMOCTH.

&) r — noBTOPAEMOCTb.

f) (R} — cTaHaapTHOE OTKNOHEHWE BOCTPOW3BOAUMOCTH.

9) R — BOCNPOM3BOANMOCTb.

h) P — KOINM4ecTBO na60paT0pV||7|, YbW JaHHbIE B3AThI ONA pacyeTa.
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Tadnuuya F.3— Cratuctuyeckme gaHHbele gna HPLC-UV-metona

d f Beibpoc
Meton Obpasey, MapameTp m3), mrlkr | VP, mrfkr [ n @ s(n®, ), S(R)", R9), mr/kr | phl (konuyecTso
MI/Kr mMr/kr Mmr/kr 5
naboparopui)
[1S4B-K01 PBB 0 0 18 0,0 0,0 0,0 0,0 6 0
[1IS4B-L02 PBB 0 0 18 0,0 0,0 0,0 0,0 6 0
[1IS4B-M03 PBB 0 0 18 0,0 0,0 0,0 0,0 6 0
11S4B-K01 PBDE 1136 1272 9 56,9 | 159,3 | 3519 985,3 3 3
11S4B-L02 PBDE 0 0 18 0,0 0,0 0,0 0,0 6 0
[1S4B-M03 PBDE 3563 5000 12 | 228,1 | 638,5 | 762,0 | 21335 | 4 2
Het
[1S4B-K01 | l'ekcaBDE 93 18 0,0 0,0 0,0 0,0 6 6
OaHHbIX
11IS4B-L02 | NekcaBDE 0 0 18 0,0 0,0 0,0 0,0 6 0
Hert
11S4B-M03 | l'ekcaBDE 450 18 0,0 0,0 0,0 0,0 6 6
OaHHbIX
Het
[1S4B-K01 | N'entaBDE 489 18 0,0 0,0 0,0 0,0 6 6
OaHHBIX
11IS4B-L02 | l'entaBDE 0 0 18 0,0 0,0 0,0 0,0 6 0
HPLC | 11S4B-M03 | lentaBDE Her 2050 | 18| 0,0 0,0 0,0 0,0 6 6
OaHHBIX
11S4B-K01 | OktaBDE 587 426 12| 64,8 | 181,6 | 135,2 378,6 4 2
11IS4B-L02 | OktaBDE 0 0 18 0,0 0,0 0,0 0,0 6 0
[1S4B-M03 | OktaBDE 2344 1800 12 | 137,2 | 384,2 | 700,2 | 19605 | 4 2
Het
[1S4B-K01 | HoHaBDE 247 18 0,0 0,0 0,0 0,0 6 6
OaHHbIX
11S4B-L02 | HonaBDE 0 0 18 0,0 0,0 0,0 0,0 6 0
Het
[1S4B-M03 | HoHaBDE 650 18 0,0 0,0 0,0 0,0 6 6
OaHHBIX
Hwuxe
11S4B-K01 | OekaBDE |ypoBHs 06- 18 18 0,3 0,7 8.3 23,3 6 0
HapyXeHus
11IS4B-L02 | OekaBDE 0 0 18 0,0 0,0 0,0 0,0 6 0
Hike
[1IS4B-M03 | OekaBDE |ypoBHs 06- 50 18 0,4 1.1 19,6 54,8 6 0
Hapy>xeHust
am— oblee cpeaHee aHanNM3npPyeMoe 3HavYeHne, Mr/Kr.
b) y — oXnaaemMmoe 3HadeHue, MI/Kr.
€) n — KOMMYECTBO pe3ynsTaToB UCMLITAaHUI, B3ATLIX ANS pacyeTa.
d) s(r) — cTaHgapTHOE OTKMOHEeHWe NOBTOPAEMOCTH.
&) r— NOBTOPSAEMOCTb.
f) S(R) — cTaHgapTHOe OTKIMOHEeHWEe BOCMPOU3BOAUMOCTU.
9R— BOCMNPOWU3BOAUMOCTb.
h) p — KonuyecTBo NabopaTopui, Ybl JaHHbIE B3ATLI NSt pacyeTa.
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MpunoxeHne OA

(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB

Tabnuua OA.1

MeXrocygapcTtBeHHbIM CTaHgapTam

Obo3Ha4eHne ceblNoYHOro CreneHb ObosHayeHne 1 HaumeHoBaHWe COOTBETCTBYIOLLEro
MeKOyHapOAHOro CTaHaapTa COOTBETCTBMA ME3KroCy[apCTBEHHOIO CTaHAapTa
IEC 62321:2008 — :
IEC 62321-1:2013 IDT [OCT IEC 62321-1—2016 «OnpeneneHue pernaMeHTupo-
BaHHbIX BELLECTB B 3NeKTPOTEXHUYEeCKUX uagenusx. Yacte 1.
Beenenve 1 063op»
IEC 62321-2:2013 IDT OCT IEC 62321-2—2016 «OnpeneneHve pernaMmeHTUpo-

BaHHLIX BELLECTB B ANEKTPOTEXHUYECKMX U3denusiX. YacTs 2.
Pazbopka, oTcoeuMHEHUE WU MexaHU4yeckas noarotoBka 06-
pasua»

OTBETCTBMA CTaHOAPTOB:

- IDT — maeHTU4YHbIE CTaHAapThI.

* COOTBETCTBYHLUMIA MEXTOCYAAPCTBEHHBIM CTaHAAPT OTCYTCTBYET. [lo ero NpUHATUSA PEKOMEHOYETCS UCMONb30-
BaTb NepeBo Ha PYCCKUIA A3bIK JaHHOTO MeXOyHapoaHoro cTaHdapTa.
MpumeuyaHne — B HacToAwen Tabnuue UCNONbL30BAHO CrEAYOLEe YCroBHOe 0603Ha4YeHNe CTeNeHn co-
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YK 621.3:543.632.495 MKC 43.040.10 IDT

Knioyeebie CrioBa: anekTpoTeXHUYecKne M3aenns, arNekTPOHHbIe N3Aenns, pernaMeHTUpoBaHHbLIe BELecTBa,
NonUMepPoOMUPOBaHHbIE BUGEHWBI, NONTMBPOMUPOBaHHbIE AUEHUNOBLIE 9UpPLI
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