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Mpeaucnosue

Llenn, OCHOBHbIE MPUHUMMNBI U OCHOBHOW NOPSAAOK NPOBEAEHUSI PaboT MO MEXroCyAapCTBEHHON CTaH-
aaprtusauum ycranosneHsl B FTOCT 1.0—2015 «MexrocygapctseHHas cuctema craHgaprusaummn. OCHOBHbIE
nonoxenusiy u NOCT 1.2—2015 «MexrocyaapcTBeHHasa cucrtema craHgaprusaumn. CtaHfapTbl MEXTOcy-
[apCTBEHHbIE, NpaBuUmna, pekoMeHaaLun No MEeXrocyaapcTBeHHoON ctaHaapTusauun. Mpasuna paspaboTku,
NPUHATUS, OOHOBNEHNSA U OTMEHbI»

CBegeHuA o cTaHaapre

1 NOAMOTOBNEH ®eaepanbHbIM roCyfapCTBEHHLIM YHUTAPHBLIM npeanpustueM «Bcepoccuinckuin
Hay4HO-UCCNefoBaTENbCKUN LIEHTP CTaHAAPTU3ALUMK, MHpOPMALIMKU U CEPTUMUKALMN CbIPbS, MATEPUANOB U
BeLects» (Pryrn «BHULICMB») Ha ocHoBE COBCTBEHHOIO NEPEBOAA HA PYCCKUI S3bIK aHIT0A3bIYHOM BEPCUM
CTaHaapTa, yKkasaHHOro B NyHKTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM MO TEXHNUYECKOMY PEryrMpoBaHuUiO U METPOSIOTUK

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, MEeTponormu u ceprudmkaumm
(npotokon ot 5 nekabpsi 2014 r. Ne 46)

3a npuHATE NPOronocoBanu:

KpaTkoe HauMeHOBaHWe cTpaHbl Kog cTpaHbI Mo CokpalleHHoe HalMeHOBaH1e HaLMOHaNbHOro
no MK (MCO 3166) 004—97 MK (MUCO 3166) 004—97 opraHa ro craHaapTUsaLuu

ApmeHus AM MuHaKkoHOMUKM Pecnybnukn ApMerus

Benapycbk BY [occTanpapT Pecnybnukn Benapych

Kupruansa KG KblprelactaHgapT

MonpoBa MD Mongosa-CtaHaapT

Poccusa RU PoccTtanpapTt

TagXukucTaH TJ TapxukcTaHgapT

YabekunctaH uz YacTangapT

4 TMpukasom degepanbHOro areHTCTBa Mo TEXHWYECKOMY PerynupoBaHUio U MeTponoruuM ot 29 mas
2015 . Ne 478-cT mexrocyaapcTBeHHbI ctaHaapT MOCT IEC 60666—2014 BBeaeH B AeCTBUE B KayecTBe
HauuoHaneHoro ctangapta Poccurickon ®egepauun ¢ 1 uionsa 2016 r.

5 HacTosiumn craHgapt nageHTUYeH MexayHapogHomy craHaapty IEC 60666:2010 «O6HapyxeHue u
onpeaeneHne yCTaHOBMEHHbIX NPUCaAoK B HEPTAHLIX N30NaLUMOHHBIX Macnaxy («Detection and determination
of specified additives in mineral insulating oils», IDT).

MexxayHapoaHblIii cTaHaapT paspaboTaH TexHuyeckum komutetom IEC/TC 10 «>Kuakoctu agnsa npumene-
HUS B SNEKTPOoTEXHMKE» MexayHapoaHON 3NEKTPOTEXHUYECKON KOMUCCUN.

HaumeHoBaHWe HacTosILEro cTaHaapTa M3MEHEHO OTHOCUTENbHO HaUMEHOBaHWSA YKa3aHHOro cTaHaap-
Ta aAnsa npueeaeHus B cooteetcTeue ¢ NOCT 1.5 (nogpasgen 3.6).

OdmumanbHbie 9K3eMNAPbl MEXAYHAPOAHOro CTaHAAapTa, Ha OCHOBE KOTOPOro NOAroTOBIIEH HACTOS-
LM MEeXrOoCyaapCTBEHHbIN CTaHOapPT, U MEXAYHAPOAHbIX CTaHAAPTOB, HA KOTOPbIE AaHbI CCbIMKU, UMEIOTCA B
degepansHOM MHPOPMALMOHHOM POHAE CTaHAAPTOB.

Mpu NPUMEHEHNM HACTOALLEro CTaHaapTa PeKOMEeHAYETCA UCMONb30BaTb BMECTO CCbINOYHbIX MEXay-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYAAPCTBEHHBIE CTAHAAPTbI, CBEAEHUS O KOTOPLIX NpU-
BEAEHbl B AONOMHUTENBHOM NpunoxeHun OA

6 BBEAEH BMNEPBbIE

7 NMEPEUSOAHUE. Mapt 2019 1.
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Uncpopmayus 06 usMeHeHUsIX K HacmosiueMy cmaHdapmy nybnukyemcsi 8 exe200HOM uHgopmayu-
OHHOM yKa3amerne «HayuoHaneHble cmaHdapmbi», @ MEKCM U3MEHeHU U ronpagoK — 8 eXeMeCSYHOM
UHGhOPMaYUOHHOM yKa3amene « HayuoHanbHbie cmaH0apmei». B criyyae nepecmompa (3ameHbt) usid OmMeHb!
Hacmosiuje2o cmaHOapma coomeemcmeyioujee ysedomsieHue Oydem OMybnuUKOBaHO 8 EXEeMECSYHOM
uHgopmayuoHHoM yKasamene «HayuoHanbHbie cmaHOapmely. Coomeemcmeyowasi UuH@OpMayus,
ysedoM/IeHUE U MeKCMbI Pa3Mewalomces makke e uHghopmayuoHHol cucmeme obwez0 nosb308aHuUsT —
Ha oguyuanbHom caiime ®edeparnbHO20 a2eHMCMmea 0 MEeXHUYECKOMY pe2ynupoeaHuio U Memporso2uu 6
cemu inmeprem (www.gost.ru)

© CranpaptuHdopmM, odopmnerue, 2015, 2019

B Poccwiickoii ®eaepaumun HacTosiLMiA ctaHaapT He MOoXeT ObITb NONMHOCTbIO
MNN YacTUYHO BOCNPOM3BEAEH, TUPAXXMPOBaH U pacnpocTpaHeH B KavyecTse ou-
LManbHoro naaaHusa 6e3 paspelleHuss deaepanbHOro areHTCTBa No TEXHUHECKOMY
perynvpoBaHuio 1 METPOorum
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M EXT T OGCY.LAPCTIBETHHUB # CTAHOAAPT

MACITA N30NAUNOHHBIE HEPTAHBIE
O6HapyXeHue n onpeaesieHUe YyCTaHOBMEHHbIX NPUCaAokK

Mineral insulating oils. Detection and determination of specified additives

Dara BBeaeHua — 2016—07—01

1 ObnacTb NpUMeHeHust

HacTosimi craHaapT ycTaHaBnuBaeT MeToabl OGHapYXeHUsA U OnNpedeneHus YCTaHOBMEHHbIX npuca-
[OK, NPUMEHSIEMbIX NPU NPOM3BOACTBE MACMNA, B HEUCMONb30BaHHLIX U PaBoumx HETAHbLIX U30NALMUOHHBIX
macnax.

MeToa bl 0BHAPY>KEHUA MOXKHO NMPUMEHATH ANA OLEHKN COAEPXKAHUA B HE(TAHOM M30MSALMOHHOM Macre
YCTAHOBMEHHBIX MPUCAA0K, yKa3aHHbIX MOCTABLUMKOM.

MeToabl onpeaeneHns UCNonb3yTCs ANS KONUYECTBEHHOTO ONPEAENEeHNst YCTAHOBIIEHHbIX NPUCAAOK,
NPUCYTCTBYIOLLMX UMW NPeaBapuTenbHO 0GHAPYKEHHbIX COOTBETCTBYIOLLUM METOLOM.

2 HopmaTuBHbI€ CCbINKU

[na npumeHeHus HacTOSsILLEro ctaHaapra HeobxoauMbl Creaylolmue CCbiNoYHbIe CTaHaapThl. Ans aa-
TUPOBAHHbLIX CCbINOK MPUMEHSIOT TONMbKO YKa3aHHOE M3gaHWE CChIMOYHOrO0 CTaHaapTa, AnA HeaaTUpOBaH-
HbIX — NocrnegHee usgaHue (BKNo4as BCE USMEHEHUSA K HEMY).

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for transformers
and switchgear (Kuakoctu ans npuMEHEHUs B ANEKTPOTEXHNKE. Hencnonb30BaHHbIe HEPTAHbIE M3ONALIMOH-
Hble Macna ans TpaHcopMaTopoB U BbIKMOYaTENEN)

IEC 60475:2011, Method of sampling liquid dielectrics (Metoa or6opa npob »u1aKux AN3NEKTPUKOB)

ISO 5725 (all parts), Accuracy (trueness and precision) of measurement methods and results [Tou-
HOCTb (NPaBUMbHOCTb U NPELIM3MOHHOCTL) METOAO0B U3MEPEHUI U Pe3ynbLTaToB]

3 MeTtoabl onpeaeneHnst NPOTUBOOKUCIIUTESbHbIX NPUCaaoK

3.1 OnpegeneHue NPOTUBOOKUCIIUTENLHLIX NPUCAAOK HA OCHOBE (PeHOSIOB U AMMHOB METOAO0M
uHdpakpacHou (UK) cnekrpodoromerpun. Metog A

3.1.1 MpegucnoBue

Hacrosawmii MeToa yctaHaBnuBaeT onpeaenexdue cogepxanusa 2,6-au-mpem-oyrun-n-kpesona (DBPC)
B HEUCMNONb30BaHHbIX U paGounx HE(PTAHLIX Macnax nyTeM M3MepeHUa MHAPPAKPACHOTO NOTMNOLEHNUs Ha Ya-
CTOTE BaneHTHbIX konebanui ¢essu O-H npocTpaHCTBEHHO 3aTpyAHEeHHbIX (heHonoB. MeToa Takke MOXHO UC-
nonb30BaTh ANs ONpeaeneHus coaepxanus 2,6-au-mpem-6ytundernona (DBP), HO He NO3BONSIET pas3nNUUUTL
DBPC u DBP.

B nepsoM usganuu |IEC 60666 Obin onucaH MeToa onpeeneHns KOHKPETHbIX aHTUOKCUAAHTOB C UC-
nonb3oBaHueMm Metogos UK cnekrpodotomeTpun. Metoa Obin 3pdekTUBEH ANS HOBLIX MAcen npu OTCyT-
CTBUM NPOAYKTOB OKUCIIEHUS, 3aTPYAHSIOLMX onpeaeneHne aHTUOKCuaaHToB. [insa pabounx macen aroT mMe-
TOA NPMBOAUN K HEYAOBNETBOPUTENbHLIM pPesynsraraM, NOCKOMNbKY NPOAYKTbI OKUCIEHUS MOMMU U3MEHUTb
6asoBble MK cnekTpbl, YTO 3aTPyAHANO OOHAPY>XeHNE U KONUYECTBEHHOE onpeaeneHne aHTUOKCUMAAHTOB.

UspaHune odpuumanbHoe
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[nsa peweHus aton npobnemebl B HACTOSILLEM CTAHAAPTE ONMcaHa npoueaypa NOAroTOBKN 3TanOHHbLIX
Macen, KOTOpble UCMONb3YIOT B KAYeCTBe 6a30BbIX Macer.

[nsa BbINONHeHUs 3TON Npoueaypbl TPe6OBaNOCL MHOIO BpEMEHM, YTOObI y6eauTbCs, YTO HOBas cepus
06a30BbIX Macen afekBaTHO COOTBETCTBYET aHaNU3MpyeMbiM Macnam, MOCKOMbKY COoAepXaHue HeKOTOpbIX
KOMIMOHEHTOB 0A30BbIX U aHANU3UPYEMbIX Macen MO0 3HAYUTENBHO OTNUYATLCS.

HoBbili MeTOA HACTOAILLEro cTaHaapTa yCTaHABNUBAET Npoueaypy NOMYyYeHUA STanOHHbIX Macen, He
coaepXawmx NpoOTMBOOKUCIUTENbHbIE npucaaku, TBepaodasHoi akcrpakuyuen (SPE) ¢ ucnonb3oBaHuem
cunukarens.

3.1.2 O6opynoBsaHue, MaTepuasbl U pacTBOpUTENnu

Mcnonb3ylot crnegytowme obopyaoeaHue, Matepuansl U pacTBOPUTENMN:

- UK-dypbe cnektpomerp unu asyxnydesont UMK cnektpodoToMeTp, CHABXEHHBIN COrnacoBaHHbIMK
KIOBETaMU M3 XJ10puAa HaTpus ¢ ANIMHON ONTUYECKOro NyTn 1 MM (MOXXHO MCMOMbL30BaTh Apyrne marepuansl,
ecnu onu He nornowatot UK nsnyuenue B guanasone ot 3000 ao 3800 cm);

- KPYrMOAOHHbIE KONBbl BMECTUMOCTLIO 5 unu 10 cm3;

- CTakaHbl BMECTUMOCTBIO 5 unu 10 CM3;

- POTOPHbLINA UCNApUTESb;
cunukarenesbie KapTpumku (NPUroaHbl KapTpuaXm ¢ Maccon copbenta 1 unu 2 r);

- H-NEHTaH, Y. 4. a.

3.1.3 MoarotoBka NpoobLI

Momewyaior B cTakaH 1 r Mmacna, aHanU3MpPyeMoro Ha Hanuyue NPOTUBOOKUCTIUTENbHBLIX NPUCAA0K, A0-
6aBnsIoT 2 M3 H-NEeHTaHa U TLIATENbHO NepeMeLLNBAIOT.

MponyckaloT Nony4YeHHbI pacTBoOp Yepes CUNMKareneBbi KapTpUapK U COOMPAIOT 3MioaT B KPYrMoOJOH-
HyI0 KOnOy. BbinapmBaloT H-NEHTaH B POTOPHOM ucnapurene.

3anonusior oaHy UK kioBeTy macnom, oCcTaBLuMMCA B konbe ucnapurens, u NOMELLAIOT Ha MyTu onop-
HOrO Jlyya cnekrpodoTromeTpa.

3anonusior Bropylo UK kioBeTy aHanuaupyeMbiM MacnoMm, KOTOpoe He Obino npounsTpOBaHO, W
NOMELLAIOT ee Ha MYTU aHANUTUMYECKOro ny4ya cnektTpodporomeTpa.

3anuceiBatot UK cnektp no 3.1.5.

3.1.4 KannGposka

[oTOBAT CTaHAAapTHbIE KanMBpoBO4YHbLIE pacTBOpbl DBP n DBPC BO B3BELLEHHOM KONIMYECTBE Macna, He
coepaLlero npoTUBOOKUCTUTENbHbIE Npucaaku. Mpu He0BXOAUMOCTM UX rOTOBAT M3 NPOOLI Macna Ans uc-
nbiTaHUs € UCNonb3oBaHmem npoueaypbl no 3.1.3 (Tpebyerca 6onbLiee KONUYECTBO KapTpuapken n 6onbLuni

o6vem macna).
CpOK roAHOCTU CTaHAapTHOMO kanMBPOBOYHOIO pacTBopa (aanee — kanuGPOBOYHOIO pacTBOpPa) — He
Gonee 6 mec.

MpumeyvyaHue —KanubpoBoyHble pacTBOPLI MOXHO NPUrOTOBUTL C MPUMEHEHNEM HEUCTONB30BaAHHOTO Macna,
He CoAepXallero MHrMBUTOpP, Npu ycroBuK, 4To Ga3oBOe Macro To Xe caMoe, YTO W UcTbITyeMoe. Macno JomkHO 6biTb
npoBepeHo Mo 3Tol npouegype, YTobbl YOeAUTLCS B OTCYTCTBUN UHIMBUTOpa. OTOT BapuaHT He criegyeT UCMonb3oBaTh,
€CIM UCTBITYeMble Macna O4eHb cTapble.

[oTOBAT HE MEHEee NMATU KanMBpPOBOYHBIX PACTBOPOB C coaepkaHuem uHrubutopa ot 0,02 % macc. ao
0,50 % macc.

Mpu HEOGXOANMOCTU MOXKHO MPUrOTOBUTE NMPOMEXKYTOUHbIE KanMOPOBOUYHLIE PACTBOPLI, ECMN U3BECTHA
npubnuanTensHan KOHUEHTpauus uirnbutopa B o6pasue.

M3amepsioT no 3.1.5 ONTUYECKy10 MNOTHOCTL KaNMBPOBOYHBIX PACTBOPOB (MPH BONHOBOM yuncne 3650 cv~!
ans DBPC) u cTpoAiT KanmGpoBOYHYIO KPUBYHO 3aBUCUMOCTM MOFMOLLEHUS OT COAEPKAHNSA UHIMBUTOpa B Npo-
LeHTax no macce. KannbposouHas kpueas A0MKHa NpeaCcTaBnsaTb COO0N NPAMYIO NIMHUIO, MPOXOASILLYIO YePES
Havano KoopAUuHaT, CornacHo 3akoHy nornoweHus Jlambepra — Bapa

A= |og10’7° — KCD, (1)

rae A — nornoLleHue;
|y — WHTEHCMBHOCTb BXOAALLETO N3NYYEHUS;
| — MHTEHCUBHOCTb NPOMYLLEHHOTO U3MNYYeHUs;
K — koadhduuMeHT nornowieHunsa [koHcTaHTa ansa ceasu (O-H) 8 DBPCJ;
C — coaepxanue DBPC, % macc.;
D — onTuyeckuit NyTb KIOBETbI, MM.
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MNockonbky K 1 D SBRSAKOTCA NOCTOSAHHBLIMU ANA AAHHOrO onpeaenexHus, A npsamo nponopuuoHansHo C.

3.1.5 MpoBeaeHue ucnbITaHUM

3.1.5.1 UK-dypbe cnekTpoMeTtp

Mpoeepsitor o6opyaoBaHue. HactpauBalor B COOTBETCTBUM C PEKOMEHAALUAMU NPOU3BOAMTENS.

3.1.5.2 Opyxny4deson VK cnektpod)oTomMeTp

FoToBAT ABE NOAXOASALUME KIOBETHI C OKOLLKAMK U3 XJI0pUAa HaTpua U ANUHOR ONTUYECKOro MyTH 1 MMm.
3anonHsT 06e KioBeTbl 6a30BbIM MaCNOM, OfHY KIOBETY MOMELLAIOT HA MYTU aHanMTUYecKoro ny4a, apy-
rylo — Ha MyTW OMOPHOrO Nyya cnekTpodoTomMeTpa u yb6exaaiorcs, uto WK cnektp ot 3800 go 3400 cm™!
npeacrasnseT coboi NpaAMy0 NMHUID. PUKCMPYIOT NPOUEHT nponyckaHua (95 % — 100 %).

MeHsioT KtoBeTbl MecTamu. MOBTOPSAIOT 3anMchb cnekTpa. CHOBa NONy4yaloT NPAMYIO IMHMIO C NPOnycKa-
HUEM NPUMEpPHO 95 % — 100 %.

Ecrnu ykasaHHble BblLLE YCIOBUS HE BbIMOMHAIOTCA, NPOMbIBAIOT W MONUPYIOT UNKM BPaKytoT KIOBETHI, KO-
TOpble MOrMNOLLALOT B AaHHOIM oBnactu, 1 NoBTOPSIOT Npoueaypy, noka He Byaer HalgeHa noaxoasALan napa
KIOBET. 3TU KIOBETbI UCMONbL3YIOT ANS BCEX ONpeaeneHui.

3.1.5.3 UcnbiTaHne pacTBopoB

3.1.5.3.1 UK-®ypbe cnekTpomeTp

3anonHsAT KIOBETY UCMbITYEMbIM MACNOM U 3anuckieatoT MK cnekTp (A) B COOTBETCTBYIOLLEM AManaso-
He BONMHOBbIX Yncen. MoBTOPSAIOT UCNbITaHWE, UCMNOMNb3YA 3TAaNOHHOE Macno 6e3 MHIMBUTopPa, U BbIMUTAIOT STOT
pesyneTar U3 cnekTpa A AN nonyyYeHus cnekTpa ¢ NMMHENHON 6a3oBO NMUHKUEN.

3.1.5.3.2 Osyxny4yeBon UK cnektpod)oTOMETP

Mopumelt aTanoHHOro Macrna, He COAepXallero MHrMbUTop, MOMHOCTbLIO 3anonHsalT UK koBeTy u no-
MELLAOT ee Ha NyTW ONOPHOro Ny4a cnektpochoTomeTpa. MONHOCTLIO 3anonHAT crneayiowyto UK kioseTty uc-
NbITyeMbIM MACNOM M NOMELLAIOT Ha NMYTU aHaNMTUYECKOro nyya cnekrpodotomerpa. 3anuceisaiot UK cnekTp
B COOTBETCTBYIOLLEM ANana3oHe BOMHOBbLIX uncen (ot 3500 go 3700 cm~! ans DBPC).

3.1.6 BbluncneHusn

3.1.6.1 MamepeHne onTu4ecKoi NnoTHOCTU

3.1.6.1.1 NK-Pypbe cnekTpomMeTp

M3MepsIoT NOrnmoLieHne Ha MakCMMarbHOW BbICOTE MUKOB Ans obpasua u 9TanoHHoro macna 6es
uHruéutopa.

BbluKUTAIOT CNEKTP STAaNnOHHOIO Macrna u3 CnekTpa UcnbITyemMoro oépasua u nony4ator KOnM4EeCTBEHHbIN
pesynbTar no KanuGpOBOYHOWN KPUBOM.

3.1.6.1.2 Oeyxny4eson UK cnekrpodoToMeTp (pUCyHOK A.1, npunoxeHue A)

MpoBoaAT 6a30BYI0 MMHMIO MO BO3MOXKHOGCTM Brinsko mexay 3610 u 3680 cm~1 u oTMeualoT NpoLeHT npo-
NyCKaHua /y, NpK KOTOPOM GasoBas NUHKUA NEepecekaeT nmHuo 3650 cmt.

3an1ChLIBAIOT MPOLIEHT NPOMYCKAHMS HA BEPLUMHE NMKa Npu 3650 cM~! U BLIMMCASIIOT ONTUYECKYIO NNOT-
HOCTb Mo chopmyne

/
Asgso = 10040 7° 2

Coaepxanne DBPC B npoueHTax no Macce, COOTBETCTBYIOLLEE Azgr, ONPEAENAIOT M0 KanMGpoBOYHOM
KPUBOA.

MOo>HO ncnonb3oBaTb aBTOMaTUYECKOE ONpeaerieHne CnekTPoOMETPOM.

3.1.7 MpeunsnoHHOCTb

MoBTOPSIEMOCTb U BOCMPOM3BOAUMOCTb MeToza BblnKM YCTAHOBMEHbI B COOTBETCTBUM CO CTaHAAPTaMM
cepuun 1ISO 5725.

3.1.8 MoBTOpsAAEeMOCTb (CXOANUMOCTb)

PacxoxxaeHne mexay pesynbratamu AByX NOCrefoBaTenbHbIX onpeaeneHui, nonyyYeHHbIMU OAHUM U
TEM e OnepaTopoM Ha OAHOW U TOW e annaparype nNpu NOCTOSAHHbIX YCIOBUAX UCMbITAHUA HA UAEHTUYHOM
UCMbITYEMOM MaTepuane B Te4eHue ANUTENbHOro BPEMEHW Npu HOPManbHOM U MPaBUITbHOM BbIMONHEHUU
METOAa UCNbITAHWUI, MOXET NPEBbLILIATE 3HAYEHUS, NMPUBEAEHHBIE HMXKE, TONbKO B OAHOM criyyae us 20:

- Heucrnonb30BaHHbIe 1 paboune macna: 15 % unu (X, + x,)/2 - 0,15, rae x, U X, — PesynbTaThl ABYX
nocneaoBaTenbHbIX ONpeaeneHui.

MpumeyvyaHune — [NoBTOPSAEMOCTL OMpeAeneHa ToNbKo Ans cogepxxarnus DBPC B Macne 6onee 0,05 % macc.
3
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3.1.9 BocnpoussoauMocTb

PacxoxaeHue mMexay ABYMSA OTAENbHBLIMUA U HE3ABUCUMBIMKU pesynbTatamu onpeaeneHnin, NoNy4eHHbl-
MU pasHeIMKU onepaTopamMu, paboTaiowmumn B pasHbiX 1abopaTopusax, Ha MAEHTUYHOM UCTILITYEMOM MaTepu-
ane B TE4EHWE ANUTENBHOrO BPEMEHU NMPU HOPMASIBHOM U NPaBUIIbHOM BbIMOMHEHUU METOAA UCMLITAHUN,
MOXET MPEBbILLATL 3HAYEHUSA, NPMBEAEHHBIE HUXKE TONBKO B OAHOM crnyyae u3 20:

- Heucnonb3oBaHHbIE Macna: ans coaepxaHnsa DBPC < 0,1 % macc. BOCNpon3BoAMMOCTb COCTaBnAET
0,02 % abCconTHOrO 3HAYEHUS;

- Heucnonb3oBaHHble Macna: ana cogepxanua DBPC > 0,1 % macc. Bocnpou3BoAMMOCTb COCTaBNAET
45 % unm (x; + xp)/2 - 0,45, rae x; U X, — pesynsrarbl ABYX OnNpeaeneHuii;

- paGouune macna: 45 % unm (x; + x5)/2 - 0,45, rae x; u x, — pesynbTaThl ABYX ONPEAENEHUN.

MpumeyvyaHue — BocnpoussognmocTb ANA paboumx Macen onpeaeneHa Tonbko ana cogepxanus DBPC B
macne 6onee 0,05 % macc.

3.1.10 OT1yer
3anuciBaloT cogepxaHne NpPOTMBOOKUCIUTENBHbBIX NPUCAAoK HA OCHOBE (peHona U aMMHOB C TOYHO-
ctbio o 0,01 % macc.

3.2 OnpepgeneHue 2,6-au-mpem-0yTun-n-kpesona MeToaomM uHdgpakpacHon
cnekrpocgorometTpun. Metron B

[ns 06bIMHOTO aHanu3a Macen, HaxoAsALLMXCA B IKCMyaTauun, MOryT ObiTb UCNOMb30BaHbI CreayoLme
N3MeHeHus npoueaypsbl no 3.1.

3.2.1 Kanu6poska

[OTOBAT OAHY XKUAKOCTHYIO KIOBETY C ANMHON ONTUYECKOro nytn 0,2 MM C OKOLLKaMu U3 Xnopuaa HaTpus.

3anonHAT KIOBETY HedTAHbIM TPaHCOPMaTOPHLIM Macnom 6e3 uHrmbutopa (KanuGpOBOYHbLIN
pacteop ¢ 0 %-HblM coaepxxaHuem uHrnéutopa) u perucrpupytot UK cnekrp.

FoTOBAT HE MeHee Tpex kanuBpoBOYHbLIX pacTBOpoB AoGaBneHuem uHrnbutopa DBPC ¢ cogepxaHuem
ot 0,1 % macc. go 0,4 % macc.

Peructpupytor UK cnektp kaxaoro kanmbpoBo4YHOro pacreopa.

M3mMepsiloT BbICOTY XapaKTepHbIX MMKOB MHIMBUTOPa NpuMepHO Ha 3650 cm—! (cM. pucyHok A.2, npu-
NnoxeHue A).

CTpoAT KanMBpPOBOYHYIO KPMUBYIO 3aBUCUMOCTI BbICOTbI MMKA B NPOLEHTaX MPONYCKaHUs OT COAepXKaHusl
DBPC B macne B NpoLeHTax no mMacce.

3.2.2 Mpumepbl UCNbITAHUA HOBLIX UM UCNOJNbL30OBaHHbIX Macen

Tpu pa3a 3anonHAT KanubpoBaHHYIO KIOBETY UCMLITYEMbIM MACIIOM U CMMBAIOT MAacro.

CHoBa 3anonHAIT KIOBETY K peructpupytot UK cnekrp.

M3mepsaioT BbICOTY XapakTepPHOTro NMKa MHrmMbutopa B NPOLEHTaX NPoNyCckaHWsi BU3yanbHOW OLIEHKON Tak
Xe, KaK BO BpeMsi npoLeaypbl kannbpoBku (CM. PUCYHOK A.2, npunoxeHue A).

OnpenensaioT No BbICOTE NUKA coaepaHue nHrmbutopa B obpasue macna B npoLeHTax no Macce, uc-
nonb3ys KanuMOpPOBOYHYIO KPUBYIO.

3.2.3 Mpeun3snoHHOCTb

MoBTOPSAEMOCTL M BOCNPOM3BOAUMOCTL ANd MeToAa B ycTaHOBNEHbI Takue e, kak Anst metoaa A.

3.2.4 MNMoBTOpPAEMOCTb (CXOAMMOCTb)

PacxoxaeHnne mexay pesynsraramu AByX NOCIEA0BaTesbHbIX ONpeAeneHui, nony4eHHbIMU OQHUM U
TEM >Xe OnepaTropoM Ha OIHOM M TOW XKe annaparype npu NOCTOSIHHbIX YCITOBUAX UCTbITAHUA HA UAEHTUYHOM
ucnbiTyeMoM marepuane B Ted4eHue AnuTenbHOro BpemMeHu npu HopmMmaribHOM U NMpaBUilbHOM BbINOAHEHUU
MEeT0Aa UCNbITaHUIA, MOXET NMPEBbILIATL 3HAYEHUS, NPUBEAEHHLIE HUXE, TONBbKO B O4HOM cnyyae u3 20:

- Heucnonb3oBaHHbIE U paboune macna: 15 %.

Mpumevyanue — TlloBTOpsieMOCTb ornpefeneHa Tonbko Ana cogepxaHus DBPC B Macne He MeHee
0,05 % macc.
,

3.2.5 BocnponssoammocTb

PacxoxxaeHue mexay AByMSA OTAENbHLIMU U HE3aBUCUMBIMM pe3yrbTataMmu onpeaeneHui, Nony4YeHHbI-
MU pa3HbIMKU onepaTopamu, paboTalommMn B pasHbiX naboparopusix, Ha MAEHTUYHOM UCNLITYEMOM MaTepu-
ane B TeYEHWe ANUTENbHOr0 BPEMEHU NPU HOPMAarbHOM U MPABUIIbHOM BbINOAHEHUU METOAA MCMbLITAHWMN,
MOXET NpeBbILaTh 3HAYEHUA, NPUBEAEHHBIE HUXE, TONbLKO B OAHOM cryyae u3 20:

- Heucnonb3oBaHHbIE Macna: ansa cogemkanus DBPC < 0,1 % macc. BOCnpou3BOAMMOCTb COCTaBnaeT
0,02 % abCconioTHOrO 3HAYEHUS;

4
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- Heucnonb3oBaHHble Macna: ans cogepxanua DBPC > 0,1 % macc. BOCNpou3BOAUMOCTbL COCTaBNSAET
45 %;
- paboune macna: 45 %.

MpumevaHune — BocnpoussoguMocTb ANA pabodnx mMacen onpepeneHa Tonbko ANA coaepxanna DBPC B
Macne He meHee 0,05 % macc.

3.2.6 Otver
Copepxanue 2,6-au-mpem-0ytun-n-kpesona (DBPC) ykasbiBatoT ¢ To4HOCTbIo A0 0,01 % Macc.

3.3 Onpepenenne 2,6-au-mpem-6ytun-n-kpesona (DBPC) meToooM BbICOKO3(h(EKTMBHOIM
XuagkoctHou xpomarorpadpum (HPLC)

3.3.1 BeepeHue

HacrosAwumi MeToa no3songer onpeaenuTs coaepxanue 2,6-au-mpem-6ytun-n-kpesona (DBPC) B He-
MCNONb30BaHHbLIX U Pabounx HEdTAHLIX Macnax ¢ NOMOLLbLIO BbICOKOA(MEKTUBHOM >KMAKOCTHOW XpOMaTo-
rpachuu nocne noAroToBku NPobbl C UCNONL3OBAHMEM TEXHUKM TBEPAOMA3HON IKCTPAKLIUK.

3.3.2 Marepuansi u o6opyaosanue

Mcnonb3yioT cneayiowme marepuans u obopyaosaHue:

- BbICOKOI(PPEKTUBHDBIN XMAKOCTHLIN XpomaTorpad (HPLC) ¢ ynerpadmonetoBbim (YO) aAeTekTOpoM
unu Y& aetekTopom Ha ANOAHOW MaTpuue;

- KONOHku ¢ ¢pason C18, pasamepom 3,9 x 300 MM, TONLWMHONW NOKPLITUSI 5 MKM;
NpeakonoHKy ¢ dpazon C18, TONWMHON NOKPLITUA 5 MKM;
KapTpuaxm ¢ maccou cunukarena ot 0,6 no 1 r;

- wnpuu-huneTp n3 nonuteTpadropaTuneHa ¢ pasmepom nop He Gonee 0,5 MKkM (HeoBA3aTENLHO).

3.3.3 PeakTtuBbl u pacTtBoputenu

PeakTuBbl AOMKHBI BKIIOYATb:

- metaHon ansa HPLC;

- Boay ansa HPLC,;

- H-neHTaH ans HPLC.

3.3.4 TeepAoOXMAKOCTHASA IKCTPAKLUA

Bsgewwmsator o1 0,25 10 0,50 r 06pasua macna ¢ TO4HOCTbI0 10 0,01 r 1 pacTBopsIoT B 2,5 cM3 H-neHTaHa.

MPOMbIBAIOT HOBbIN CURMKAreneBblii kKapTpumk 3 CMS H-NeHTaHa, anioaT yaansior. Moka cunukarens
BNaXkHbIA, NPONYCKaOT pacTBOp obpasua Yepes kapTpuaK noa HebONbLLLIMM BaKyymMOM NpU NoToke He Gonee
3 cM3/MuH. dnioat yaansior.

CyLuat kapTpuax nos Bakyymom B TedeHue 10 MuH. CHpaceiBaioT BaKyyM M BbIMbIBAIOT NOFMOLLEHHbIN
maTtepuan afl0eHTOM, KOTOpbI ByAeT UCMONb30BaH B XpoMarorpadu4eckomM aHanumse.

CobupaloT nepsble 5 cM3 antoaTa B MepHyto Konby BMECTUMOCTbIO 5 cMS.

MoXHO MpOMNLTPOBAaTL STOT PAcTBOP Yepes LnpuU-PUnLTP nepeq Tem, Kak NEpPemMecTuTb €ro Bo
dnakoH.

Momewlatot antoar B noaxoaswmii hnakoH ans aHanusa merogom HPLC.

3.3.5 AHanus akcTpakTa

Mcnonb3yioT cneaytolime yCcrnoBus:

MoaewxHas dasa: M30KpaTU4eCKMe yCroBus.

SNoeHT: 100 %-HbIn METAHON NN CMECL MeTaHona ¢ Boaon Ao 40 % Bofbl Mo
o6beMYy.

Beoaumblint 06beM: 10—20 mkn.

CKOpOCTb NoToOKA: 1 cM3/MuH.

Temneparypa: n3otepmuyecku npu temneparype ot 30 °C n 40 °C.

Muk oBHapyxeHus: oT 276 00 278 HM C BpEMeHeM yaep>ueaHust ot 3 4o 10 MuH

B 3aBUCMMOCTU OT YCNOBUIA 3NOMPOBAHUS.

Mpumep xpomaTtorpammbl NpMBeAEH Ha pucyHke A.3 (MpunoxeHue A).

3.3.6 Bbluucnenus

Mnowaab Nuka unu BbICOTY NUKa obpasua CPaBHMBAIOT C KanMOPOBOYHBLIMKU CTaHAAPTaMW, NOATOTOB-
neHHbIMK o 3.1.4.

CTpoAT KanMBpPOBOYHYIO KPUBYIO 3aBUCHMOCTM BbICOTbI UMW NIOLLAAK NKKA OT COAEPKaHUA MHIMOUTOpa
B MpoLeHTax no macce. o kanubpoBo4HOI kpuBOW onpeaensiot coaepxanne DBPC B oOpasue B npoueHTax
no macce.
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3.3.7 MpeunsnoHHOCTb

MoBTOPAEMOCTE U BOCNPOM3BOAUMOCTL ObiNKU YCTAHOBMEHLI B COOTBETCTBUM CO CTaHAapTamu cepum
ISO 5725.

3.3.8 MNMoBTOpPsieMOCTb (CXOANMOCTL)

PacxoxaeHne mexay pesynbratamu AByX MOCNEAOBaTENbHbLIX OnpeaeneHui, nonyv4eHHbIMU OAHUM U
TEM X OMepaTropoM Ha OAHOM M TOW e annaparype npu NOCTOSIHHLIX YCIOBUAX UCMbITAHUA HA UAEHTUYHOM
UCMNbITYEMOM Martepuane B Te4eHUe ANUTENbLHOI0 BPEMEHU NPU HOPMAanbHOM M NPaBUIIbHOM BbIMNOSIHEHUU
MET0Aa UCNbITAHWUM, MOXET NPEBbILIATb 3HAYEHUS, NPUBEAEHHBIE HUXE, TONbKO B O4HOM cnyyae us 20:

- HeMcnonb3oBaHHbIe U padoune macna: 15 %.

MpumeyaHune — lMoBTOpAEeMOCTL onpefeneHa Tonbko ANs cogepxaHua DBPC B macne 6onee 0,05 % macc.

3.3.9 BocnpoussoauMocTb

PacxoxaeHne mexay AByMSl OTAEeNbHbIMU U HE3aBUCUMBbIMU pe3yrnbTataMmu onpeaerneHui, nonyvyeHHbI-
MM pa3HbiMK onepaTopamu, paboTalLwummM B pasHbixX naboparopusix, HA AEHTUYHOM UCNILITYEMOM MaTepu-
ane B Te4eHMe ANUTENbHOrO0 BPEMEHU MPU HOPMAarNbHOM U MPABUIbLHOM BbINOSIHEHUUM METOAA UCMbLITAHUM,
MOXET NPeBbIWAaTh 3HAYEHUSA, NPUBEAEHHBIE HUXKE, TONbLKO B OAHOM crnyyae u3 20:

- HEWCnonb3oBaHHble mMacna: ans cogepxanus DBPC < 0,1 % macc. Bocnpon3BoAgUMMOCTb COCTaBnseT
0,02 % abcontoTHOTO 3HAYEHWUS;

- Heucnonb3oBaHHbIE Macna: Ana cogepxaHusa DBPC > 0,1 % macc., BOCNpOM3BOAMMOCTb COCTaBMAsSET
45 %,;

- pabouune macna: 45 %.

MpumMmeyvyaHue — BocnponsBoaMMOCTb ANA UCMONL30BaHHBLIX Macen onpeaerieHa TonbKo ANA CoAepXaHus
DBPC B macne 6onee 0,05 % macc.

3.3.10 Otvet
3anuceiBaloT cogepxanue 2,6-au-mpem-oytun-n-kpesona (DBPC) ¢ TouHoctbio Ao 0,01 % macc.

3.4 Onpepenenune deHoncogepxawmx MHrMOUTOPOB METOAOM rasoBOWM xpomartorpadum —
macc-cnekrpomeTpumn (GC-MS)

3.4.1 CyuwHoCcTb MeTOAA

[o6GaBnaT K Macny pacTtBOpUTENb, COAEPKALLMIA BHYTPEHHWUI CTaHAAPT (AMMETUNOBLIN achup dra-
NeBOi KUCOTbI), COOTBETCTBYIOLLMI KanMOpOBOYHbLIM CTaHAAPTaM, COAEpPXalMM U3BECTHOE KOMUYECTBO
2,6-au-mpem-6ytunderona (DBP) u 2,6-au-mpem-6ytun-n-kpesona (DBPC). O6pasubl u cTaHaapThl BBOAAT
B rasoBblii xpomarorpad (GC) ¢ aenurenem noToka, MCNONb3YIOWMUIA MACC-CNEKTPOMETPUYECKOE AETEKTU-
poBaHue. XpomMaTtorpaMMbl MOHOB C COOTHOLLEHMEM MACChbl MONEKYNbl K 3apaay ee noHa (m/z) = 191, 205 un
163 npegHasHa4veHbl Ana KonuyecTBeHHoro onpeaeneHna DBP, DBPC u BHYTpeHHero craHgapra cooTBeT-
CTBEHHO.

Hacroawmit MeToa nNpUMeHUM Ans BcexX HEPTAHbIX Macen, B TOM Yucne ana pabouux macen, rae uc-
nonb3oBaHue metogos UK cnektpodoToMeTpun MOXeT ObiTb 3aTPyaHEHO U3-3a noMex. BbiCOKylo 4yBCTBU-
TENbHOCTb HACTOSILLETO METOAA MOXHO UCHMOSb30BaTh AN YCTAHOBMEHUSA OTCYTCTBUA MHTMOMTOPA B HEWHIU-
OGMpOBaHHbIX Macnax.

3.4.2 Mpumep napameTpoB npubopa

Jenutenb notoka: 1 MKN BBOAAT C geneHueM B cootHoweHun 200:1 npu 275 °C.

Fas-HocuTenb: renvii.

[asneHune B KONOHKe: NOCTOSIHHLIN pPeXum notoka 1,2 CM3/MUH.

Konouka: 5 % denun, 95 % aumetunnonucunokcana, 30 m, 0,25 mm, 0,25 MkM unu
9KBMBAIIEHTHASA.

GC nporpammarop nyck npu 120 °C, yaepxusaerca B TedeHue 1 MuH, 3aTeM Temneparypa no-

TeMneparypbl: Bbiwaercs Ha 10 °C/MuH go anouposanus DBPC, panee Temneparypa no-

Bbiwaetcsa Ha 50 °C/muu ao 300 °C. Boiaepxmsalot npu Temneparype 300 °C
[10 BOCCTAHOBNEHUs 6a30BOW NUHUK.

MS HacTponku: 9Heprusa uoHusauyum (El+) 70 3B, Temnepartypa nosywwkn — 150 °C, Hauanb-
Hasa Temneparypa — 80 °C, ckaHUpoBaHue B AMana3oHe COOTHOLLEHUS Mac-
Cbl MOMEKYTbI K 3apsay ee uoHa (m/z) ot 50 ao 500, 3 ckaHmpoBaHuA B ce-
KyHAY Ansi yCTaHOBNEHUA BPEMEHU yaepxusaHua no 3.4.7.
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HauunHalor ckaHupoBaHue Ha 3 MUMH, 3aBEpLLAIOT CKAHMPOBAHWE HE paHee
yem yepes 7 MUH.

3.4.3 GC npuHaanexHocTu

NvHng: NWHUA aenuTens noToka.

LWnpuyy: BMECTUMOCTbIO 5 unu 10 Mkn.

MotoLuii pacTBOpUTENb:  TOMNYON.

3.4.4 Kann6poBoyYHble CTaHAAPTHbIE PAaCTBOPbI

Bssewmsaior npumepHo 0,280 r DBPC w/unu DBP ¢ To4HOCTbIO A0 0,001 1 BO (pnakoHe BMECTUMO-
cTbio10 cM3. [lo6asnsior npumepHo 8,00 r HedhTaHOro Macna no IEC 60296, He coaepXaLLero UHIMBUTopSI,
B3BELUEHHOIo C TO4HOCThLIO £0,01 r. MepemewwmBaoT MarHMTHON MeLlankon Ao pacteopenHnss DBPC u DBP,
npu He06X0AMMOCTH Crierka HarpeBatoT. [0TOBAT psaa KanMBPOBOYHbLIX CTAHAAPTHLIX pACTBOPOB, COAEPXKaLLMX
0,02 % macc., 0,04 % macc., 0,10 % macc., 0,20 % macc. n 0,40 % macc., UCnonb3ysi NPUBEAEHHBIN BbiLLE
KanMbpoBOYHbIN CTAHAAPTHLIA PACTBOP, TO )& Camoe Macho U TLWATENbHO NepeMeLLMBas pacTBOPbI.

CTtaHaapThl XpaHAT B TEMHOM M NPOXNagHOM mecTe He 6onee 6 mec.

3.4.5 PacTBOpbI BHYTPEHHUX CTAHAAPTOB

PacrBop BHyTpeHHero craHgapta 1. B3asewwusaiot okono 1,000 r gumerundranara ¢ TOYHOCTbIO A0
+0,001 r B MepHyI0 konby BMeCTUMOCTbIo 100 cm3.

JloBOAAT TOMYONOM A0 METKM, 3aNUCbIBAIOT MACCY U TLLATENbHO NEepeMELUMBAIOT.

Pactsop BHyTpeHHero crangapra 2. Nomewator 1000 Mkn pacTBopa BHYTPEHHEro ctaHaapra 1 B mep-
HYI0 KOrBy BMECTUMOCTLIO 100 cMm3, 4OBOAAT TONYONOM 40 METKM U TWATENbHO NepeMEeLLMBAIoT.

PactBop 2 He XpaHAT, ero roToBAT ANA KaXX40W CEPUN aHanU3oB.

3.4.6 MoaroroBka 06pasLIOB U KANMOGPOBOUYHbIX CTAaHAAPTOB

Momewator no 100 mkn 06pa3uya(oB) U KAXKAOro KaNMOPOBOYHOrO CTaHAAPTHOIO PpacTBOpa B OTAENbHbIE
dnakoHbl, 3atem gobasnsor no 1000 Mkn pacTBOpa BHYTPEHHEro CTaHAAapTa 2 U XOPOLLO NepeMeLIMBaIoT.
AHanu3anpyiotr obpaseu(Lpl) U KanMGpPOBOYHbIE CTAaHAAPTHBIE PACTBOPLI.

3.4.7 AHanutuyeckue npoueaypbl

YcraHaBsnuBealoT U HacTpaueBalor Macc-cnekTpomeTp (MS) B COOTBETCTBMM C MHCTPYKLMSMU NPOU3BO-
avrens.

MpoBOAAT NOMHYIO NPOBEPKY (CKAHWPOBAHWE) ANsi ONpeAeneHus BpPeMEHU yaepXUBaHUS U uaeHTudu-
Kauuu COOTBETCTBYIOLLUMX LieneBbix MOHOB DBPC, DBP, aumetundtanara u pexuma cenekTuBHOro AeTeKTU-
poBaHus LenesblX MOHOB [SIM (CenekTUuBHbIA MOHMTOPUHI MOHOB)] AN KAanMOPOBKK U aHanNU3a.

MpuMmeyvyaHune — [AnA MHOIMX TUMOB Macc-CNEKTPOMETPOB, UCMONbL3YEMbIX B Ka4eCTBE AETEKTOPOB, OH XpO-
mMaTorpamMbl A5 KOSIMHECTBEHHOTO onpeAeneHnst MoryT BbiTb NonyyYeHsl U3 Xxpomarorpaduieckux cepuii ¢ nonHeIM MS
CKaHUPOBaHMEM W C AOCTaTOYHbIM OTHOLUEHUEM CUrHan — LyM. B Takux criyyasx HeT HeobxoanMmocTu 3anyckatb MS
B SIM pexume. TeM He MeHee, SIM elje MOXeT ObITb NPEANOYTUTENBHBIM, YTOOBEI C3KOHOMUTL 0BBLEM COXpaHAEMbIX
JaHHbIX.

3.4.8 Bbluucnenus
MHTEerpupyioT u 3anucbiBaloT nnowaam uenesbix uoHos B DBPC, DBP u gumetundyranara v BblMMCNAIOT
KanmbpoBOYHbLIN KOA(hULMEHT RFX ANs KaXa0ro pacreopa u3 cepum KanubpoBO4HbIX CTAHAAPTOB

RFx = [A/MIA/M,], ®)

rae A — nnowaak BHYTPEHHEro CTaHaapTa,;
M, — macca BHYTPEHHEro cTaHaapra,
A, — nnowasb COeJUHEHUS,
M, — macca coequHeHus.
RFX kannbpoBOYHbIX CTaHAapTOB, MNOLLaAb BHYTPEHHErO CTaHAapTa v nnowaaun obpasua Mcnonb3yior
ANsi BLIMUCNEHNA CoaepXXaHus MHMIMbuTopa. PekomeHayeTC UCNoNb30BaTh EKTPOHHBbIE Tabnuupbl.

C, = [AJRFXIMIAL] - M,, @)

rae C, — coaepxanue oGpasua;
A — nnowaab obpasua;
RFx — kanuGpoBoYHbIil KOADULIMEHT;
M,s — Macca BHYTPEHHErO CTaHaapTa;
A — Nnowaab BHYTPEHHEro CTaHaapTa;



FOCT IEC 60666—2014

M, — macca obpasua.

MpumedaHune — HacToswuin METOL MOXHO MOAUULMPOBATL ANA pacnpocTpaHeHus ero Ha pyrue aocra-
TOYHO HU3KOKUMNALLME UHMMBUTOPLI Ha OCHOBE (heHOMNOB W aMUHOB. HekoTopble AuceHnNnaMnHbl paHee UCTONb30BanNUCh
B TpaHCOPMaTOpHbBIX Macnax v, BO3MOXHO, 10 CUX NOp UCTMOMb3YIOTCA HEKOTOpbIMU NpousoauTensamu. OgHako BTA
(6eH30TpMa3son) MOXET pasnaraTbCA NPU TeMreparype, UCMoNb3yeMoil B HaCTOALWEM MeToae.

3.4.9 MNpeun3snoHHOCTL

Hacroawui meroa no3sonser 00HapyXuTb CNeAoBbIE KONMYECTBA NPOTUBOOKMCIIUTENbLHLIX NPUCaAoK
UnU NOATBEPAUTL OTCYTCTBME 3TUX CoeAUHEHUI. OHAKO TOMLKO OrPaHUYEHHOE YUCIO nabopaTopuii CMOrNo
NPUHATL y4acTUE B OLIEHKE NPELM3NOHHOCTU. YCTAHOBIIEHO, YTO NPELN3UOHHOCTb rMasHbIM 06pa3oM 3aBUCUT
OT CTENeHn pasdaBneHns 1 MOXET ObITb NErko OLEHEeHa KaXaon naboparopuen.

3.4.10 Otyer

3anuceiBaloT coaepxatHue 2,6-au-mpem-6ytun-n-kpesona (DBPC) ¢ TouHocTbio go 0,01 % macc.
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MpunoxeHue A
(cnpaBouHoe)

OGHapyXeHUe NPOTUBOOKUCTIUTENbHbIX MPUCAAOK METOAOM TOHKOCIONWHOW xpomaTtorpadum (TLC)

MpuMmedvaHne — MeTog UCMOSb3YHOT ANA NPOBEPKM HAMMYMSA UMW MOMYKONMYECTBEHHOrO onpeseneHus.
A.1 CywHocTb MeToaa

HacTosAwmit MeToq MOXHO MCMONb30BaTh ANSA NOMYKONMYECTBEHHOI OLEHKN cogepxaHus DBPC, korga metop uH-
¢pakpacHoit cnekrpodoTomeTpuu, HPLC 1 MeTog razoBoii xpomaTorpadnu — macc-cnekrpomeTpumn (GC-MS) HegocTyn-
Hbl. Mo HacTosAILLEeMy METOAY onpenensitoT NonykonuyecTBeHHoe cofepxaHue DBPC B HOBbIX MM pabodnx HedpTAHbLIX
Macnax npu KoHUeHTpauun B AnanasoHe ot 0,01 % macc. go 0,10 % macc., ¢ waroM 0,02 % macc. OH Takke MOXeT ObITh
Ucnonb3oBaH ANs KOHUeHTpauwii B AnanasoHe oT 0,10 % macc. 4o 0,50 % macc. nocrie CoOTBETCTBYOLLEro pa3baBneHns
macna.

M3BecTHOe KonM4ecTBO cMecu Macna U xrnopodgopma (1:1 no obbemMy) nomeLLatoT Ha antoMmHuesyto TLC nnactu-
Hy (nnacTuHa A) ¢ cunukareneBblM NOKpbITUEM. Nocne ucnapeHns pacTBOPUTENS MNACTUHY MOKPLIBAKOT aHarornyHoi
nnacTuHoi B, coBMeLLas crion cunukarens.

MnacTuHy A HarpeBatoT, MpW 3TOM NNacTUHY B, Ha KOoTopoii KOHAEeHCUpYeTCs UHMIMBUTOP, OAHOBPEMEHHO OXNax-
fatot. MnactuHy B fanee obpabaTtbiBatoT dochopoMonubaeHoBor KMCNoToil 1 aMMuakoM. MNnolwagb nonyvusLUerocs
CWHero NsiTHa nponopLmoHarnkeHa Konuydectsy DBPC.

A.2 PeakTuBbI U pacTBOpuUTENnu

McnonbaytoT criegytolue peakTuBbl U pacTBOPUTENM:

- 3,5 %-Hblit pacTBOp hocdopomonnbaeHoBON KNCNOTLI B U3oMponaHone, cnpei-peakTue Ana Xxpomarorpaduu,

- xriopodpopMm, 4. 4. &,

- pacTBop ammuaka (25 %-Helit NH; nnotHocTeio 0,91 riem3 npu 20 °C);

- Bernoe macno unu naonsumoHHoe macno 6ea DBPC 1 gpyrux doeHonbHbIX NPUMECei B COOTBETCTBUN C METOAOM
OoBHapyXeHus.

A.3 ObopynoBaHue

WcnonbaytoT criegytolee obopyaoBaHue:

- nnacTuHkK gnsa FLC ¢ cunukarenesbliM NOKpbITUEM TornwuHon cnos 0,25 mm;

- Wnpuy BMecTUMocTbio 10 MK,

- HarpeBaTefbHEI anemeHT, obecnevnBaoWwuin nogaepxaHue Temnepatypbl (125 * 5) °C;

- YCTPOICTBO ANA U3MepEeHMUsl TeMNepaTypbl HarpeBaTens;

- MeTannmyeckuii BofoHeNpOHULIaEMBbIN KOHTEWHEpP C MIOCKUM AHOM, NpUBNU3MTENbHBIMU pasMepamu 6 x 6 cm,
BbicoTo 7—10 cM;

- CTEKNSAHHbIA KOHTEWHEP C NIMOTHON KPbILWKOW, Ucnonbayemslid B TLC, pazaMepoM 20 x 7 cM, BbICOTON 20 ¢M (MOXHO
Mcnosb3oBaTh OObLIYHLIA 3KCUKATOP).

A.4 MNMpoBeaeHne UcNbITaHUM

A.4.1 Oina copepxanuna DBPC ot 0,01 % macc. ao 0,10 % macc.

[oTOBAT CTaHAapTHbIE pacTBopbl B 6enoM Macne unu msonsuymoHHom GasoBoM macne 6e3 DBPC, cogepxalyue
0,01 macc.%, 0,02 % macc., 0,05 % macc. n 0,10 % macc. DBPC.

Pa36aBnatoT ucneiTyemMoe Macno U ctaHaapTHele pacTBopbl xnopodgopmom 1:1 (no o6vemy).

BuipesatoT gBe nnactuHkn ana TLC (A u B) pasmepamu 6 x 6 cM. PasgensaoT ux kapaHfawoM Ha y4acTku nno-
waaslo 1 cM2. YyacTku, pacronoxeHHbIe B Npeaenax 1 cM oT KpaeB MNacTMHKM, He UCMONb3YHOT.

C nomouybto Wnpuya HaHocaT 10 MKN pacTBopa Macra B X/TopodopMe B cepefiuHy OfHOMO U3 y4acTKOB NOLWAaAbIo
1 cm2 Ha nnacTuHke A.

AHaNoOrn4yHo HaHocAT No 10 MKN CTaHAapPTHLIX PACTBOPOB B CEPEAMNHEI COCEAHUX YHACTKOB Ha NracTuHke A.

Yaansaiot xnopodopM ¢ NMacTUHKK Ha BO3AYyXe NpU TeMNepaType OKpyxatoLleit cpeabl (NpubrnuanTensHO B Te4eHUe
2 MUH).

MpumMevyaHne 1 — BaxHO NONHOCTBLIO YAANUTL pacTBOpUTENb. 3TO yCTaHaBNMUBaKOT NO OTCYTCTBUIO 3anaxa
xriopodopma.

MomelLjatoT Ha NNacTUHKY A BTOPYIO NNAcTUHKY B, coBMeLLasa cnon cunukarens.

MpuMeyvaHmne 2—/[1na Macen ¢ BLICOKUM COAEpXKaHMEM apoOMaTUYECKUX YINEBOAOPOAOB U 0OCOBEHHO Npu Uc-

norib3oBaHUK NnactMHoK TLC ¢ HU3KOW NNOTHOCTLIO cunukarens YCTaHOBIEHO, YTO ny4llee pasjerneHne npu cogepxxaHuu
DBPC 0,01 % macc. gocturaetcs npu HebonbLloM 3a3ope Mexay nnactuHkamu (0,8 mm).
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OxnaxpaaroT NnacTUHKY B, noMecTuB Ha ee NOBEPXHOCTb METarNIUMYECKUA KOHTEHHEP COo NboM.
MomeLyatoT Beto cucteMy (NnactuHKKM A 1 B 1 KOHTeHep-XoNnoAUIbHIUK) Ha HarpeBaTenbHoe YCTPOWCTBO, Nnofaep-
XuBatolLlee Temnepatypy (125 + 5) °C. AntoMuH1eBas NOBEPXHOCTb NAcTUHKK A [OMKHa KOHTaKTUPOBaTk C HarpesaTerb-

HOI NOBEPXHOCTHHO.

Yepes 5 MUH nnacTuHkn A n B pasgensior.

ObpabaTbiBatoT nnacTuHky B hocopomonnbaeHoBeiM peakTuBoM. CyLuaT npu TemnepaType okpyxaroLleii cpeabl
(oKkpaluMBaHuWe NposBUTCA BbICTpee, ecnu NNacTUHKY HarpeBaTb B TEYEHUe HECKONMbKUX MUHYT Ao Temnepatypsbl 90 °C) u
3aTeM nogBepratoT Bo3feicTBuMio napos aMMmuaka. MNstHo DBPC 6yaeT cuHuM Ha 6enom cdoHe.

A.4.2 Ona copepxxaHua DBPC ot 0,10 % macc. ao 0,50 % macc.

PazbaenstoT npoby GenbiM MacrioM UK M3oNSALMOHHBIM 6a30BbIM MacnoM B COOTHOLLEHUU 1:3 (no o6beMy).

MpumeyaHue — Mcnonb3yemoe B kadecTBe pa3bGaBuUTeNna Macno He AoMmKHo cogepxats DBPC.
Pa3baBneHHyto npoby ucnbiTeiBatoT No A.4.1.

A.5 Pesyntrarbl

CpaBHuBaloT LBeT nATHa obpaslia Ha NPosBNEHHOW NNacTUHKe C LIBETOM NATEH ANSA CTaHAapTHLIX pacTBopoB. B
cniyyae A.4.2 yuutbiBaloT KoadpuuneHT pasbaBneHus.

A.6 Mpeun3noHHOCTb

MpeunsnoHHOCTb MeTofla He YCTaHOBMeHa.
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Mpunoxexue B
(cnpaBouHoe)

OnpeaeneHus NacCMBaTOpPoOB B HEPTAHbIX Macriax MeToa0M
BbICOK03(p(PpeKTUBHON XNUOKOCTHOWU XpomaTtorpacdumu (HPLC)

B.1 O6nactb npumMeHeHust

HacTosALuii MeTog NpMMeHSIOT AN onpeaeneHunsi naccMBaTopoB — NPOU3BOAHLIX 6eH30Tpuasona, Takux kak N-6uc
(2-sTURreKcun -aMuHoMeTURTONyTpUason (TTAA), Genaotpuason (BTA) v 5-meTun-1H-6ensotpuason (TTA)D B Hencnons-
30BaHHbIX U pabodnx HedTAHBIX U30NALMOHHBIX Macnax Metoqom HPLC.

MpuMeyvyaHune — MeTof OCHOBaH Ha CylLeCTBYIOLEM MeToAe onpefeneHns Apyroro naccusatopa — BTA,
KOTOpbLI MOXET BbITb 06Hapy»eH B TOM Xe XpomaTtorpadmyeckoM UHTepBane, 4yto U TTAA, Kak onucaHo BbiLe.

Onsa kanmbpoBKkK B HACTOSALLEM METOAE UCNONb3YIOT ToBapHHI NpoaykT TTAA. Crneuududeckas NnorpewwHocTb Me-
TOA& 3aBUCUT OT CTENEHW ero YUCTOTHI.

B.2 OcHOBHble NONOXeHUA

B.2.1 KpaTkoe copepxaHue

PacTBopsoT HaBecky obpa3sla Macrna B NeHTaHe W NMponycKaloT Moj BakyyMOM Yepes cunuKkarenesblil KapTpuak
(SPE), npeaBapuTensHO NpoMbIThI METAHONMOM M neHTaHoM. OcTaToK HeMnornspHbIX KOMMOHEHTOB Macna, yAep»KaHHbIX
TBEpAOH hasoin, 3aTem aNOUPYIOT crieayloLLeil nopuneil NeHTala u yaansaioT. KapTpux BolAepXuBaloT noj BakyyMoM 10
MOSTHOrO BbICYLUMBAHUS.

OnounpytoT onpefensieMble BellecTsa 3aaHHbM 06LeMOM MeTaHona U ¢unerpytot Yepes PTFE dunistp ¢ pas-
mepom rnop 0,45 MKM.

BeogaT pactsop B cuctemy HPLC, o6opyaoBaHHyto obpallyeHHo-pa3HOn KOMOHKOW, U obHapyxusaioT TTAA YO
OETEKTOPOM MpU AnnHe BosfHbl 260—270 HM.

B.2.2 HasHaueHue U npuMeHeHue

HacTosAwuit MeTog pacnpocTpaHsieTcs Ha onpegenenue TTAA ans obbluHOro aHanusa.

TTAA — aMuHOCOfepXalLiee BELLeCTBO, NPOU3BOAHOE TONYTpUa3ona, XuAKoe Npn TemnepaTtype okpyxaroLei cpe-
Abl, AobaBnsemMoe B HehTAHbIe U30MALMOHHBIE Macna B ka4ecTBe naccuBaTopa MeTannos 6narogaps ero cnocobHocTU
MHrMBMpoBaTL KOPPOINOHHBIE peaKLmi Ha MOBEPXHOCTU MeAM (U APYrUX METaNnNoB) U NPUCYTCTBYIOWMUE B Maclie COeaAnHe-
HUS, pearupytoLue ¢ Metannamu. TTAA obbi4Ho 406aBNAIOT K HePTAHBIM MacnamM B KoHUeHTpauuu 0,005 % — 0,020 %.

[Opyrue nponssofHele TpUasona, Ncnonbayowmnecs B HeTAHBIX M3ONALMOHHBIX MacnaX, Takue kak BTA (beH3oTpu-
ason) u TTA (TonyTpuason), MMerT 6ornee HU3KY pacTBopuMocTb B Macne. BTA ucnoneaytot 6onee LMpoko, Yem TTA,
rnaBHbIM 06pa3oM ANA UBMEHEHUS AMEKTPUYECKUX CBOWCTB NMOBEPXHOCTU MeaW.

TTAA npegcTaBnser coboit cmeck fAByX usoMepos: N,N-6uc(2-stunrekcun)-4-metun-1H-6eH3oTpnason-1-
meTtunamuHa n N,N-6uc(2-stunrekcun)-5-metun-1H-6eHzoTpuason-1-meTunamMuHa. MsoMepbl 06bIMHO He pasgenstorcst
B YCMOBUAX HAcTOSLLEro MeToAa, Ho MOryT AaBaTh fBa YacTUYHO NepeKpbiBaloLLMXCA MUKa MpU MCNONb3oBaHUK BbICOKO-
3 PEKTUBHBIX KONOHOK (C18, 250 MM), Npu STOM y4UTLIBaIOT 06LLYI0 NNowasb ABYX MUKOB.

CunbHO OKWCNEeHHble Macna MoryT YacTUYHO BIUATL Ha pesynbraThl aHanusa, fasas nomexu or YO nornolieHus
NoNAPHLIX COefUHEHNA, NPUCYTCTBYIOLWMUX B Macne. MNpu COMHEHWU B pesynbTratax UcnbiTaHus Ana 6onee TOMHOro onpe-
[ erneHns MOXHO MCNosb3oBaTk METO CTaH4apTHbIX 406aBoK.

MeTog MOXHO Ucnomnb3oBaTk A4S KOHTponsa cogeparnusa TTAA B NacCMBUPOBaHHBIX pabounx N HEUCNONb30BaHHbIX
M30MALMOHHBIX HEPTAHBLIX Macnax.

MpuMmeyaHua — OnA onTUManbHOrO pasgeneHus W obHapyXeHUs MHAMBUAYaNbHBLIX XpoMaTorpaguyeckmx
CUCTEM 3TOT METOZ AornyckaeT GonblLuyto r’MBKOCTL B BeIGOpe HEMOABUXKHOW U NOABWKHOW pasaenstowmx ¢as.
B.2.3 MNomexu

B.2.3.1 Coantoupylome KOMNOHEHTbI

Bbino ycranoenero, yto TTA coantonpyeT ¢ TTAA B ycnosusix HacTosilwero metoga. TTAA, Kak npaeuno, pasna-
raetcs 4o TTA B pesynsrate HeKOTOpbIX cTagui xpomaTorpaduyeckoro npotecca, n YO crektp 06omMx coeguHeHui (no
3apernucTpupoBaHHoOi XxpoMaTorpamme) oguHaKoB.

MpumeyaHune — PekoMmeHagyeTca NPoBepsATh apdpeKTUBHOCTL pasfgeneHns coantompyrowmx TTAA u TTA npu
BblBGpaHHbIX YCrOBUSX.

1 Wmeetcsa B npogaxe TTAA, Ciba ® Irgamet 39 (CAS Ne 80584-90-3 + 80595-74-0 u B cmMecu B DSI ® uHrnbu-
TOPOM cepbl). MHdopMaLmsA npuseaeHa AnsA Nonb3oBaTefiel HacToALLero cTaHgapTa U He sBnseTcsa nogaepxkoi [EC
flaHHoro npoaykra.
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B.2.3.2 Y®-nornolileHne Mellalolmx coeauHeHuin

CnexTpbl YP-NOrnoLeHUsi CUINIbHO OKUCIIEHHBLIX Macern MOryT cofiepXXaTb COEAUHEHUS, NOKa3sbiBatoWWe 3HaYEHUS
BpeMeHU yaepxusaHus, 6nuakne K TTAA. o 3ToW Xe NPUYMHE MOTYT BO3HUKHYTL (POHOBBIE LLYMBI.

Ecnu pasgeneHune nNuUKoB 3aTpyAHEHO UMK NMPOUCXOAUT NepeKpbiBaHUe NUKOB, ANA KONMYECTBEHHOW OLEHKU cne-
AyeT Ucnornb3oBaTh METOA CTaHAapTHLIX 406aBOK.

B.3 O6opyaoBaHue

B.3.1 Annaparypa

Bechbl ¢ BepxHeii 3arpy3Kkoii, c asBToMaTu4eckuMm TapmpoBaHUeMm, ¢ TOHHOCTLIO BaBewwmBaHua go 0,001 r, npegHasHa-
YeHHble AN B3BewWBaHUs He MeHee 100 .

BakyymHas cuctema gns SPE.

Cunukarenesble KapTpuAXu AN SOMPOBaHNUS B BaKyyMe.

Cunukarenesble kapTpuaku SPE. CopbeHT — cunukarens maccoii ot 500 go 1000 mr, pH 2—8, ¢ pasmepom Yactuy
ot 20 go 200 MKMm.

MpumevyaHue 1 — Bbibop Macchkl copbeHTa 3aBUCUT OT Macchl aHanuaMpyemoro obpasya ¥ BMECTUMOCTU
KapTpuaxa. MNpu onTuMmsaLum MetToga pekoMeHAYeTCs NMPOBOAMTL MPOBEPKY ANA aHann3a BbIXoAa.

®untpel U3 PFTE ¢ paamepoM siveek 0,45 MKM, cOBMeCTUMBIE ¢ nepexoaHukom JNyepa.

Cucrema HPLC, obopyaoBaHHas:

- HacocoMm, NoAXoAsiLLMM He MEHEE YEM NS IBYX pacTBopUTenei;

- ycTpoiicTBoM BBoZa Npobkl, nogxoaswumM ans seoga ot 10 go 100 Mk (NpegnoqTUTEneH aBToMaTUEeCKnii BBOA
npobbl);

- KonoHkamu c obpauyeHHoi ¢asoit (RP) C8 unu C18 anakennmpoBaHHLIMK (6NOKUpOBaHHBIMK), NOAXOAALLUMI
ANA noaBuXHOW ¢asbl ¢ pH 2—8.

MpuMmevyaHue 2 — [InuHa KOMOHKU U ANAMETP YacTUL, MOrYT MEHSTLCH, OTBETCTBEHHOCTb 3a BbIGOP 3TUX
napameTpoB HeceT naboparopus, ucnonb3ayioljasi HacTOSLMIA METOA. XopoLune pe3ynbTaThl aHanusa Guinu nonyyveHbl ¢
KornoHkamu anvHoli ot 150 go 250 mm, guametpoM 4,6 MM 1 pasMepom YacTtuy ot 3,5 o 5,0 MKMm;

- RP npeakonoHKow ¢ Takol xe HenoABMXHON ¢as3oi;

- YO feTekTopom (Ans 3ammcu YO-crnekTpa NpeAnoyvTMTENLHO UCMONb30BaTh AETEKTOP Ha AUOAHOW MaTpuue);

- YCTpOMCTBOM c6opa W HaKoMNeHUs AaHHbIX.

B.3.2 PeaKtuBbl 1 MaTepuanbl

B.3.2.1 Yucrora peaktusos

Bo Bcex ucnbITaHUsAX UCMONB3YIOT peakTUBbl KBanudukauuu Y. 4. a.

PacTBopuTenu, ucnonbsyemble ANsi XpomaTorpadmM4eckoro 3nioMpoBaHus, AOMKHbLI ObiTb kBanudukauum ans
HPLC.

B.3.2.2 Tpe6yeMble peakTUBbI

MeTtaHon ans HPLC.

Boga ans HPLC.

H-neHTaH ans HPLC.

Tonyon.

B.3.2.3 CraHpapTHble MaTepuanbl

B kavecTBe KanMOpOBOUYHbBIX CTAHLapPTOB UCMONb3YIOT AOCTYMNHbIE B Npogaxe BTA v skBuBaneHTHblid TTAA.

MpumedvaHne 1 — He cnepyer ucnonb3oBaTb ANA KanvbpoBKW JOCTYMHble B npogaxe pacTtBopbl TTAA B
HegTAHOM Macne Unu gpyrux NOAXoAALMX pacTBoOpUTEnsX, Jaxe ecnu cogepxaHve TTAA B HAX U3BECTHO.

TTAA KkBanudukaumm 4. 4. a.
BTA ksanudukaumm . g. a.
BasoBoe Macno. HedhTaHoe usonsaumMoHHoe macno Ans pasbasneHus, He cogepxallee BTA n TTAA.

MpumedvaHune 2—TlonpuunHam, ykasaHHbiM B B.2.3.1, 6asoBoe Macno Ans pasbaBneHus Takxke He JOIHKHO
cogepxats TTA u BTA.

B.3.2.4 CraHpapTHble pacTBOpbI

B.3.2.4.1 NcxoaHsblid pacTBop

MexofHbI pacTBop npefctaBnaeT coboii KoHUeHTpupoBaHHbI pacteop TTAA 1 BTA B Tonyone. F0OTOBAT cBexMuii
UCXOAHBIN pacTBOp Kaxable 3 MEC U XpaHAT ero B TeMHbIX ByTbINKax npu TemnepaType oKpyxatoLlei cpeasbi.

MpumeyaHUne — BbINO ycTaHOBMNEHO, YTO UCXOAHEIA pacTBOp KoHUeHTpauueid 1000 mr/kr cTtabuneH B Tede-
Hue 3 mec. Ecnu TpebyeTca Gonee AnuTenNbHbIA CPOK XpaHEHUS, ero cTabubHOCTb NPOBEPSIOT CPaBHEHMEM C HOBbIM
pacTBOPOM.

B.3.4.2.2 CtaHgapTHble pacTBopbl
[na kannbpoBKK U3 UCXOAHOro pacTBopa roTOBAT HE MeHee 5 pasbaBrieHHbIX pacTBOPOB.
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Ansa kaxgoi cragun KanubpoBKY FOTOBAT CBEXMWE pacTBOpbLI pasbaBneHnem UCXoAHOro pacTeopa 6a30BLIM Macnom.
CTaHpapTHble pacTBOpbl AOIMKHbI 66T 0T 5 Ao 500 Mr/kr.

B.4 Ot6op npo6

Llenbto oT60pa ABNAeTCS NonyyYeHne NpeacTaBuUTeNnbHOR Npobel ANA ucnbiTaHus. NlaGopatopHele Npobkl oT6upatoT
no IEC 60475. KoHkpeTHble MeToAbl 0TOopa Npob MOryT NOBMUATL Ha NPELU3NOHHOCTb HACTOALEro MeToAa UCTbITaHWNA.

B.5 MNpoBeaeHue ucnbiTaHui

B.5.1 MNoaroroBka annapatypbl

B.5.1.1 MpuGopbi

NHanBuayanbHble KOHCTPYKTMBHBIE 0COBEHHOCTU NPMBOPOB, KONMOHOK M AETEKTOPOB AenaloT HelenecoobpasHbim
nogpobHoe onucaHwe paboyunx ycrnosuid. CnegyeT obpalyarbes K MHCTPYKLUM NPOU3BOAUTENS NO aKcnnyaTauun npubopa
B 3aBWCMMOCTM OT BelGopa ycrioBuid pasgerneHns u obHapyXeHus.

B.5.1.2 YcnoBusa pasgeneHus

Ons pasgenenna TTAA nogxogaTt obe RP konoHkn C8 u C18 ¢ sHakenupoBaHHBIMU hasamu. Xopoluee pasfesieHne
MOXET ObITb [OCTUrHYTO C NMOMOLLBIO M30KPATUYECKOro UK FPajUEHTHOIO SMUPOBaHNUS C NOABWXKHOI dasoii Boga/mMeTa-
HOI; COOTHOLLIEHUEe pacTBopuTeneil MoxeT bbITb 0T 50 % BogbI/50 % MeTaHona (konoHka ¢ asoit C8) ao 20 % Boab/80 %
MeTaHona (KoroHka ¢ ¢asoin C18).

CkopocTb notoka — ot 0,5 o 1,0 cM3/MUH.

B kayecTBe pykoBoAcTBa B Tabnuue B.1 npuBefeHsl HekoTopble 3KCNepUMeHTanbHLIe YCNOoBUSA, HO Kaxzaasn nato-
paTopus [oMmKHa onpefenuTs cobCTBeHHbIe ONTUManbHbIe NapaMeTpbl pasgeneHus.

Xopollee pasfeneHue [JocTUraeTces Npu NofyYeHUn OCTPoro CUMMETPUYHOMO NuKa 6e3 nepekpbiBaHUSA ¢ NUKOM
BTA.

MpumeyaHue — B HeKkoTopbIX cryvasx ANS NydWwero pasgefieHUsa U UCKMIOUEHUs pasMblBaHWUSA 3agHero
dpoHTa NUka NMpPeanoYTUTENbHO UCnonb3oBaTe B NOABUXHON ¢ase BydepHblii pacTBOp BMECTO YUCTOW Boabl. Kade-
CTBO pasfeneHus noBbILLaeT Ucnonb3oBaHue ykcycHokucroro 6ydepHoro pacteopa ¢ pH 3 (koHueHTpauueit ot 50 go
80 mMmonk/am3). Mpwn aTOM cneayeT NpoBepuTL CNeKTp nornolleHna TTAA, NOCKOMbKY OH MOXET MEHATLCSA B 3aBUCUMOCTU
oT pH pacTBopa.

Tabnuuya B.1—Npumepsl ycrioBuUid pasgeneHns

Yenosus Ipachne TTAA (BTA
KonoHka . RT*), MpumeyaHue
pasgeneHus B?;l\:ﬂ, Bona, % | Metaron, % RT*, MuH MM
C18, M3oKkpaTudeckoe, 0:00 30 70 35—45 | 25—30 —
250 MM | 1 cM®/MUH
20:00 30 70
C18, paaneHTHOS, 0:00 30 70 3,56—4,5 | 2,6—3,0 | MNpoueaypa co 100%-HbiM
250 MM | 1 cM3/MUH i MeTaHonoM obecnevnBaeT
4:00 30 70 OYUCTKY KONOHKN
6:00 0 100
10:00 0 100
14:00 30 70
C18, paaneHTHOSe, 0:00 50 50 8,0—9,0 | 50—6,0 —
150 Mm | 0,5 cM3/MuH
15:00 50 50
20:00 0 100
45:00 0 100
50:00 0 100
C18, lpaaneHTHOS, 0:00 20 80 6,0—7,0 | 50—6,0 —
150 MM | 1 cM3/Mun
7:30 0 100
14:00 50 50
18.00 20 80
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OkoH4aHue mabnuupi B.1

Yenosua Mpacbn TTAA (BTA
cn *
KonoHka pasaeneHms Bpems, Boga. % | Meranon, % RT*, MuH I:L&. MpumMeuanve
MWUH ! !
C8, M3okpaTtudeckoe, 0:00 50 50 35—4,5 | 2,5—3,0 —
150 MM | 0,5 cM3/MUH
20:00 50 50
C8, M3okpaTnyeckoe, 0:00 30 70 3,5—45 — —
250 MM | 1 cM®/MUH
10:00 30 70

* BpeMms yaepxusaHus.

B.5.1.3 Y® petektupoBaHue
Y® petektuposaHue TTAA NpoBOAST Ha ANMHE BOMHbI 264 HM, COOTBETCTBYILLEH MaKCUMyMy MOMMOLEHNS
(pucyHok B.1).

OnTuyeckas NNOTHOCTb

o.gof

(=]
[+
o
L

0,70

0,60

0,50

o
-3
o

o
[
o
1
N

0,20

0,10

0,00

r [ I 11 [ 1T 1T [T T T[T T T [ T T T [ T T 1T [ T T T [ T T T [ T 11
220,00 240,00 260,00 280,00 300,00 320,00 340,00 360,00 380,00

[nvHa BOIMHbI, HM

17— Y® cnektp BTA; 2 — YO cnektp TTAA
PucyHok B.1 — Y® cnektpel TTAA n BTA

B.5.2 KanubpoBka

B.5.2.1 YcTaHaBnuUBaloT NMUHEWHbI AMana3oH 4Nns KOHKPETHOMO MCMonb3yemMoro npubopa u BeiGpaHHo npoLueaypsbi
pasgeneHus. Metog AomkeH AaBaTh NMUHERHBIA OTKIUK B fuanasoHe KoHUeHTpauuid oT 5 o 500 mr/kr.

B.5.2.2 MNpoBegeHue KanubpoBKK

[oTOBAT HEe MeHee NATU CTaH[apTHLIX pacTBopoB pasbaBneHnem ucxogHoro pactsopa (B.3.2.4.1) 6a3oBbiM HedpTA-
HbIM Macnom. [N Kaxaon KanubpoBKu roTOBAT CBEXMNe CTaHAapTHLIE pacTBOpbI.

OkcTparupytor 6a3oBoe Macno U Kaxablil CTaHAapTHLIA pacTBop no npoleaype, NpuseaeHHown B B.5.3.1. AHanus
NPoBOAAT 3 pa3sa, He MeHee 2 KpaitHUX ToYeK (MUHUMYMa U MakcuMyMa).
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CTposaT rpadmk 3aBUCUMOCTU NMOLWAEAMN MUKa OT KOHLUEHTPaLMKU U BEIYUCHAIOT NyYLLYHO KannbpoBOYHYHO KPUBYIO,
COOTBETCTBYIOLLYIO 3KCNEPUMEHTanNbHEIM TOYKaM, Mo perpeccuoHHon mogenu (y = bx + m). KoadbduumeHT Koppensaumm
Gonee 0,99 cuuTatoT NnpuemnemelM. [nsi cBOGOAHOro YreHa m JOSMKHO BLINOMHATLCA HepaBeHcTBo |m/b| < 1.

Kanu6posKy NpoBoaAT kaxgble 6 mec. CrneayeT Nepuognyecku UCnbITbiBaTbh KOHTPOMBHLIA obpaseL ¢ U3BECTHON
KOHLEeHTpaumeit 4na NpoBepku cTabunbHoCTU MeToAa.

B.5.3 AHanus

B.5.3.1 MpeaBaputenbHas noarotoBka o6pasua ¢ nomowbio SPE

C NOMOLLbIO BaKyyMHOI CUCTEMbBI MEANEHHO MPOMBLIBAKOT cUMnuMKareneBslit kapTpuax SPE npubnusutensHo 5 cm®
MeTaHor1a, 3aTeM KOHAMLIMOHMPYIOT ero nponyckaHuem npubnuantensHo 10 cm® neHTaHa.

BsselwmBatoT nopumto obpasia maccoit ot 0,5 o 2,0 r ¢ TouHocTeto o 0,01

MpumedaHue 1 — Macca obpasla 3aBUCUT OT Macckl copbeHTa kapTpuaxa. M3bbiTouHas macca obpasua
neperpy»aeT copbeHT 1 BNUAET Ha NINHEHOCTb METOAA, 3aHKas BEpXHUI Npefen onpeaensaemMblX KOHLUEHTpaLmii.

Pa3abaenstoT o6pasel] 10 cm3 neHTaHa 1 MPOMycKaloT pacTBOp Yepes NPefBapUTenbHO NOArOTOBEHHbIN KapTpuax
CO CKOPOCTLIO He Gonee 3 cM3/MUH. YTUNU3NpYHT SNHoaT.

MpoMbiBatoT kapTpuax 20 cM3 cBEXEro neHTaHa co cKopocTbio He Goree 3 CMS/MUH ANA yaaneHUs HeMonsPHLIX
COeAMHeHUIA Macna, afcopbUpPoBaHHEIX CUNUKareneM. YTUNN3NPYIOT Sntoar.

Cyuwart copbeHT noj Bakyymom oT 5 o 10 MuH.

MeaneHHo NpOMbIBAKT KapTPUAXK METaHOMOM (C NMOMOLLIbIO BaKYYMHOW CUCTEMBI UM BPYYHYIO ¢ NOMOLLLIO LUNPK-
La), cobupas nepseie 5,00 cm3 antoata B MepHYHo Konby.

MpuMmedaHune 2 — OBpasel, MOXHO S/OMPOBATL Pa3HbEIMU PacTBOPUTENSMU, HaNpUMep, XpoMaTorpacdude-
CKOW noZBMXHO ha3oii. MNpu UCNonb3oBaHWM ansTepHaTUBHOrO pacTBOPUTENSA NPOBEPSAIOT B HEM pacTBOPUMOCTb TTAA.

MpumedaHue 3 — [nNA ygoBNeTBOPUTENLHOrO aHANMTUHECKOrO BbIAENEHUA MOXHO UCNONbL30BaThb PasHble
obbembl pactBopuTtens (cm. B.6).

B.5.3.2 HPLC aHanus

ToYHBIM LNpULieM BBoaAST B HPLC nopuuto antoata, coBpaHHoro B konby BMECTUMOCTbIO 5 cM3. O6bem BBOAUMOI
npo6bl 3aBUCUT OT YyBCTBUTENBLHOCTM NpubBopa U Macchl UCNBITYeMOro Macna, o6bIMHO MCMONBL3YIOT NETNEBOI f03aTop
BMecTMMocCTbH oT 10 go 100 mkn.

MpoBOASAT aHanM3 U perucTpUpYHOT MoLlaab N1ka, COOTBETCTBYIOLLErO BpeMeHu yaepxusaHusa TTAA.

B.5.4 BbluucneHus

Beluuensior cogepxanne TTAA, MI/Kr, T. K. MonyveHHas KanubpoBo4Has KpuBasi XapakTepu3yeTcsl ypaBHEHMEM
y = bx + m, no popmyne

nnowagb NMka —m (B 1 )

TTAA = b

B.5.5 Oryer
Yka3ablBaloT cogepxaHue TTAA B MunnurpaMmax Ha Kurorpamm ¢ TOMHOCTbIO 40 TPEX 3Havalux uudp.

B.6 BbluucneHue BbiXxoaa U3BrevyeHust

B.6.1 Bbixoa ancop6uum

MpoBepstoT BbIXoA agcopbuumn cunukarenesbix kKapTpuaxein SPE cnegytowmm obpasom:

- MOAKMOYAOT ABa KapTpuAXa NnocrneaosaTenisHO K BakyyMHON CUCTEME,

- MpornyckatoT cTaHgapTHLIA obpa3sel (200 mr/kr) yepes o6a kapTpugxa B cootBeTcTBUM ¢ B.5.3.1, a 3atem kap-
TPULXMN pasfenstoT U Kaxablil OTAENbLHO SITHUPYIOT S cm3 meTaHona;

- aHanuaupytT ABa obpasilia 1 3anucLIBaloT pesynsTaThl B BUAE X4 (KOHLUEHTpauus, onpefeneHHas B anoare u3
BEPXHEro KapTpuixa) n X, (KOHLUEHTpaLmsa, onpefeneHHas B a1t0aTe U3 HUKHEro Kaptpuaxa);

- yBexaatotes, uto 1 -0 98.

X1+X2

B.6.2 Bbixoa antoupoBaHUA

MpoBepstoT BLIXOA aMoUpoBaHWS cUnuKarenesbiX KapTpugxen SPE cnegyrownm o6pa3om:

- MnponycKatoT cTaHhapTHLIA obpasel (200 Mr/Kr) Yepes kapTpuax B cooTBeTcTBUM € B.5.3.1;

- 2NIOMPYHOT KapTPUAX anvKBoTo MeTaHona o6beMoM 5 cM3, a 3aTeM BTOPOIt anMKBOTON MeTaHona Takke 06b-
eMoM 5 em3;

- aHanuaupytoT oba obpasla OTAENLHO U 3anuChIBAOT pesynsTaThl B BUAe Xy (KOHUEHTpauus, onpeaereqHas B
NepBOM 3MoaTe) U X, (KOHUeHTpaLus, onpeaeneHHas Bo BTOPOM ankarte);

X 0,98
X1+ X2

- ybexpatoTes, 4TO
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B.7 lNMpeunsMoHHOCTb

B.7.1 Mpenen o6HapyXeHUa

B ycnoBusix HacTosiLero ctaHgapTa oxugaeMblit npegen obHapyxeHns — He MeHee 5 Mr/kr. Kaxgas nabopatopus
[OJKHa onpefenuTb co6CTBEHHLIW Npeaen obHapyXeHUs.

B.7.2 MNostopsemocTb

PacxoxaeHne mexay pesynsratamu Byx nocnefoBaTenbHbIX onpeaeneHnii, nofy4YeHHsIMU OQHUM M TEM XKe one-
paTopoM Ha OAHOI 1 TOW Xe annapaType Npu NOCTOAHHBLIX YCNOBUSAX UCTILITAHUS Ha MAEHTUYHOM UCTIBITYEMOM MaTepuane
B Te4YeHWe [MMTENbHOro BpeMeHN Npu HopManbHOM 1 MpaBUbHOM NPOBEfEHUN UCNBITaHUA, MOXET NpeBbillaTh 3HaYe-
HUA, NpuBefeHHble B Tabnuue B.2 (BbipaxeHHbIe B NPOLIGHTaX OT CpeAHeapudMeTUHECKOro 3Ha4eHUs), TONBbKO B OAHOM
cny4ae u3 20.

Tabnuya B.2—oBTopsieMocTb

KoHueHTpauma TTAA, Mr/kr MoBTopsemocTb 1, %
Ho 50 skntou. 10
Cs. 50 5

B.7.3 Bocnpon3soaumMocTb

PacxoxpeHne Mexay ABYMSA OTAENbHBIMUA U HE3aBUCUMBIMU pe3ynsTaTtamMu onpegeneHui, Nony4YeHHbIMU pasHbIMU
onepatopamu, paboTatouMmn B pasHbix nabopaTopusix, Ha UAEHTUMHOM WUCTLITYEMOM Matepuane B Te4eHUe AnuTenb-
HOro BpemMeHu npun HopManbHOM U NpaBUNBHOM NpoBeAeHUN I/ICI'IbITaHI/II7I, MOXET MnpeBblllaTb 3Ha4eHUA, NpuBeaeHHbIE B
Tabnuue B.3 (BblpaxeHHbIe B MPOLiEHTax oT cpefHeapuMETUUECKOrO 3Ha4YEHUA), TONbKO B OLHOM criydae u3s 20.

Tabnuuya B.3 — BocnpoussognmocTs

KoHueHTpaums TTAA, mr/kr BocnpoussogumocTs R, %
Lo 50 skntou. 15
Cs. 50 8
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Mpunoxexnue C
(cnpaBouHoe)

OnpegeneHue genpeccopHbIX NPUCaAOK, MOHMXKAKOWMX TEMNEpaTypy 3aCTbiBaHUA,
C NOMOWbIO renb-NPoHUKaKoWeNn xpomarorpadumn

C.1 BsBepeHue

B HEKOTOpble AOCTYNHbIE B Npojaxe I'Iapa(pVIHOBbIe Macna ana ynydvweHua ux HU3KkotTemnepaTtypHbIX CBOMICTB
BBOAAT AenpeccopHble Npucagkn, noHWXxatwne TeMmnepaTtypy 3acrtbiBaHUA. B HacToAWeM NPUNoXeHUn U3NOoXeH MeToa
Ka4eCTBEHHOro onpepeneHna atux COeANHEHWNA.

C.2 CywHocTb MeToaa

B kauyecTBe AenpeccopHbIX NPUCafoK, MOHWXAOLIWX TeMnepaTypy 3acTbiBaHUS WCMOMb3yTCa nonuMmepamu ¢
OTHOCUTENBHO BLICOKO MONeKynapHon maccol. C XMMUYECKOW TOYKU 3PEHUA UX MOXHO pasfenuTb Ha ABe OCHOBHble
rpynnbl: NOMMMETaKpUnaThl U nonuHadTanvHbl.

lenb-npoHukatoLas xpomarorpadus (GPC) aBnseTca pasHoBuaHocTeo MeToga HPLC, B koTopoi TUNUYHBIE KO-
NoHkn ana HPLC, npuHumn paboTbl KOTOPLIX OCHOBaH Ha abcopbunmn aHannsmpyemelX COeqUHEHUIA Ha TBEPLOM HOCUTE-
e, 3aMeHeHbl Ha KOMOHKM, HanofIHeHHbIe chepuyeCKUMMU NONTMMEpaMin ¢ TOYHO ofpeAeneHHbIMM pa3aMepamMu nop. Korga
CMeChb CoeiUHEHNIA C MorneKynamu pa3Hbix pasMepoB PUIETPYIOT Yepea Takue KOMOHKU, HebonbLune Monekynsl NpoxXoasaT
Yepes GonblUoe KOMWYECTBO KaHaslbHbIX Mop Cepuyeckux NMoMMepoB U MOSTOMY SMIOUPYIOT Nocfie caMblX KPYMHBIX
MOMeKyr, KOTopble, eCnu UX pa3Mepbl JOCTATOMHO BEMUKMW, NPOXOAAT Yepe3 NPOCTPaHCTBO Mexay cdepamu nonumepa.

Mpu aTOM AenpeccopHble Npucagku, MoHWXKatoLme TeMnepaTypy 3acTbiBaHUS B HEPTAHBIX U3OMSALMOHHEIX Macnax,
3MOUPYHOT NepBLIMU, XOPOLLO OTAENSAACH OT APYrMX KOMMOHEHTOB Macna.

C.3 PeakTuBbl U MaTepuanbl

McnonbaytoT criegyroLlne peakTusbl U Matepuansl:

- BbICOKO3(PPEKTUBHBIA XUOKOCTHLIA XpoMaTorpad (HPLC);

- ynerpaduonetosslil (YO) n pedppaktomeTpudeckuit (R1) getekrop,
- KOMOHKY AN renb-rnpoHukatowen xpomarorpadum (GPC),

- nabopaTopHyto nocyay;

- TeTparugpodypaH (THF).

C.4 lMNpoBeaeHue ucnbiTaHUA

MoMeLLatoT CoOTBETCTBYOLLee KONUYeCTBO Macna, HanpuMep 100 Mr, B cTakaH, fo6asnsioT 10 cM3 cyxoro TeTparu-
fApodypaHa 1 TLaTensHO NepeMeLLnBatoT.

Crabunuaunpytot cuctemy HPLC B COOTBETCTBUW C pEeKOMeHAaUMAMU NPousBoguTens, ocobeHHo npu paboTe ¢
Rl-geTekTopoMm, koTopast B 3Ha4YNTENbHOK CTENEHN 3aBUCUT OT HE3HaYMTENbHbLIX KoneGaHuit TeMnepaTyphl OKpyKatoLLel
cpeabl.

CooTBeTCTBYIOLWMUM LUNPULEM BBOAAT pacTBop Macna B THF B HPLC, nonHOCTbIO 3anonHsas netneBoi gosatop
(5 cm3), 1 3anuUCLIBAIOT XpOMATOrpammy.

MonumeTakpunaTel aHan3npyT ¢ MOMOLLLIO pedPaKTOMETPUYECKOro JETEKTopa, ANA onpedeneHns nonuHad-
TanvHOB NyuLle NoaXoAWUT YNeTpadnoneToBklil AeTeKTop.

C.5 MNpeLn3noHHOCTb

MpeLn3MoHHOCTb HAaCTOSLLEro MeTOLa He YCTaHOBEHa.
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MpunoxeHune OJA
(cnpaBouHoe)

CeeileHUs1 0 COOTBETCTBUM CChIFIOYHbIX MEXAYHAPOAHbLIX CTAHAAPTOB
MEeXrocyAapCTBEeHHbLIM CTaHaapTaM

Tabnuua OAA1

OBo3HaueHne CCbINTIOYHOro CTteneHb O6o3HaveHne 1 HaumMeHoBaHWe MeXrocyjapcTBeHHOro ctaHgapTa
MeXAyHapo4HOro ctaHaapTa COOTBETCTBUA

IEC 60296 — *

IEC 60475:2011 IDT FOCT IEC 60475—2014 «>KugkocTu usonsyuoHHble. OT6op npob»

ISO 5725 (all parts)

*

CTBUA CTaHAapTa:

* COOTBETCTBYHOLLMIA MEXTOCYAapCTBEHHbIN CTaHAapT OTCYTCTBYET. [lo ero NpUHATUAS PeKOMEHAYETCA NCMOSb30oBaTh
nepeBof Ha PYCCKMiA S3bIK JaHHOTO MEXIOCy[apCTBEHHOMO CTaHAapTa.

[MpuMeyaHue—B HacToswWwew Ta6n|/|qe McnonbL3oBaHO cnejyroLllee ycrnosHoe 0603HaYeHNe CTENEHN COOTBET-

- IDT — naeHTU4HbIN cTaHaapT.
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