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ApmeHunsi AM MunakoHomukm Pecnybnuku Apmenuns

Benapyck BY loccranpgapt Pecnybnukn benapyce

Kuprnaus KG Kbipreiactangapt

Monaosa MD Mongosa-CraHgapt

Poccus RU Poccrangapt

TagxukucTaH TJ Tapxukctangapt

Y36ekuctaH uz YactaHgapt

4 Mpukasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHuio U meTponorum ot 29 mas
2015 r. Ne 483-cT mexrocynapctBeHHbI ctaHaapT FOCT IEC 61198—2014 BBeaeH B AeCTBUE B KAYeCcTBe
HaumoHanbHoro ctaHgapta Poccuiickon ®eaepauun ¢ 1 uona 2016 r.

5 Hactosiuumin ctaHgapT uaeHTudeH mexayHapoaHomy ctaHaapTy IEC 61198:1993 Mineral insulating
oils — Methods for the determination of 2-furfural and related compounds (Macna n3onaunoHHble HeTAHbIE.
MeTogabl onpegeneHus 2-cgypdypona u poacTBEHHbIX COeAUHEHWIA).

Me>xxayHapoaHblil cTaHaapT paspaboTaH TexHndeckum komuteTom IEC/TC 10 «XKugkocTn 4na npuMmeHe-
HUS B aneKTpoTexHuke» MexayHapoaHon 3NeKTpOoTeXHUHECKOW KOMUCCUN.

MepeBoa ¢ aHrNuinckoro ssbika (en).

OdmupmansHble aK3eMnaspbl MeXAyHapoaHOro ctaHaapTa, Ha OCHOBE KOTOPOro MoAroToBEH HacTos-
LLIMIA MEXrocyapCTBEHHbIA cTaHAAPT, U MeXAyHapoaHbIX CTaHAapTOB, Ha KOTOPLIE AaHbl CChINIKW, UMEOTCA B
depepansHOM MHOPMaLMOHHOM hoHAE TEXHUYECKUX pernameHTOB U CTaHAapTOoB.

B paznene «HopMaTuBHBIE CChINKU» U TEKCTE CTaHAapTa CCbIMKA Ha MeXayHapoaHble cTaHAapThl akTya-
NU3NPOBaHBI.

CBefieHUs1 0 COOTBETCTBUMN MEXIOCYAaPCTBEHHBIX CTaHAAPTOB CChISTIOYHbLIM MeXAyHapoAHbIM cTaHaap-
Tam npueeaeHbl B AOMONHATENLHOM NpunoxeHnn JA.

CTteneHb cooTBeTCTBUA — uageHTn4HaaA (IDT)

6 BBEJEH BINEPBbLIE
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Unpopmauus 06 usMeHeHUsIX K HacmosiujeMy cmaHdapmy nybnuKkyemcsi 8 exe200HOM UHOpMaUUOH-
HoM yKkasamerie « HayuoHanbHeie cmaHOapmbl», a meKem u3MeHeHUl U ornpasok — 8 eXXeMeCsIHHOM UHGOop-
MayuoHHoOM ykazamene «HauyuoHanbHbie cmaHOapmbly». B cnydae nepecmompa (3ameHbi) unu ommeHsl
Hacmosuweao cmaHdapma coomeemcmesyiouee ysedomrneHue 6ydem oOrybUKOBaHO 8 eXeMeCsIYHOM
uHhopMayuoHHOM ykasamene «HayuoHarbHble cmaHOapmei». Coomeemcmeyroujasi UHghopmauusi, yee-
domrieHuUe U meKembl pasMeualomes makxe 8 UHhopMayUoHHoU cucmeme obuje20 rofb308aHuUsi — Ha oghu-
yuansHoM catime ®edepailbHO20 azeHMCcMea 10 MeXHUYEeCKOMy pe2ynuposaHuio U Memporsioauu 8 cemu
UrmepHem

© CrangapTtuHdopm, 2015

B Poccuiickoi deaepaLium HacTOALLMIA CTaHAAPT HE MOXKET ObITb MOMHOCTBLIO UM YACTUYHO BOCNPOU3-
Be/leH, TUPaXXMpoBaH 1 pacnpocTpaHeH B kayecTBe ouLnanbHoro nsgaHus 6e3s paspeeHnsa degepanbHoro
areHTCTBa Mo TeXHUYECKOMY PerynmpoBaHuio U MeTPOIIorun
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M E XTOC CVY.APCTUBETHHUbB # CTAHIALAPT

MACIA U3ONALUUOHHBIE HE®TAHBIE

MeToabl onpegeneHun 2-gpypdypona U poaCcTBEHHbIX coeauHEeHU!

Mineral insulating oils. Methods for the determination of 2-furfural and related compounds

DaTta BBegeHna — 2016—07—01

1 O6nacTb NnpUMeHeHus

HacToswwin ctaHgapT ycTaHaBnnesaeT meToel onpedenerHus 2-cypdypona n poacTBeHHbIX dypaHo-
BbIX COEAUHEHWI, 06pa3zytoLLMXCs NPU Pas3noXeHUU LennionosHon nsonaumm, B npobax HedTaHOro n3onsauu-
OHHOro mMacna, oTobpaHHbIX 13 anekTpoobopyaoBaHus.

2-®ypdypon n poacTBeHHbIE hypaHoBble coeguHEeHNs, pacTBOPEHHbIE B HE(TAHOM Macre, onpeaens-
tOT METOAOM BblCOKO3(hheKTUBHON )uakocTHo xpomaTorpadum (HPLC). Mepea ncneitaHnem npoussogHble
cdypaHa BbIAENAIOT U3 Macna MeToAOM XUAKOCTHOW SKCTpakLumn (MeTod A) Unu ¢ NCnonb3oBaHWeM cunukare-
nesoro Kaptpugxa (meton B).

2 HopmaTuBHBIe CCbINKK

[ns npuMeHeHns HacTosLWero cTaHaapTa HeobxoAMMbl criefyoLme CCbifIovHbIe AoKYMEHThI. [ing aaTu-
POBaHHBIX CCbINTOK MPUMEHSIIOT TOSBbKO YKasdaHHOE U3aHue CChINTIOYHOro AOKYMEHTa.

IEC 60475:2011 Method of sampling liquid dielectrics (MeToa oT60pa Npo6 XnaKMx AN3NEKTPUKOB)

IEC 60567:2011 OQil-filled electrical equipment — Sampling of gases and analysis of free and dissolved
gases — Guidance (MacnoHanonHeHHoe anekTpoobopyaosaHue. OT6op npob rasa n aHanus cso6oAHbIX U
pacTBOPEeHHbIX rasos. PykoBoacTeo)

3 O160p Npod

Mpo6bl macna otoupatot no IEC 60475 1 IEC 60567. Mpo6bl 4omkHbI ObITh 3alLMLLEHbI OT BO3AEeNCTBUSA
NpPAMOro CONMHEYHOro ceeTa.

4 MapkupoBka npo6

Mpo6bl mapkupytoT no IEC 60567.

5 Annapartypa

5.1 O6wwee obopyaoBaHue:

- nabopaTtopHas cTeknaHHasa nocyaa;

- XUMUYECKUe cTakaHbl U konbbl dpneHmMenepa;

- MepHble Konbbl;

- NMNeTKK;

- aHanUTU4YecKkne Beckl C TOYHOCTLIO B3BeLIMBaHUs Ao 0,1 mr.

5.2 O6opyaosaHune Ans BbiAeneHuss MeToaom A:

- CTEKNAHHbIE MepHbIe LUNMHAPBI C MPOBKOI BMECTUMOCTBIO 25 cm3;
- IUNeTKa BMECTUMOCTLIO 5 cM3;

- MexaHu4ecKoe yCTPONCTBO AN BCTPSXUBAHUS.

Uzpanne opmumnanbHoe
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5.3 O6opyaoBaHue Ans BblaeneHns metoaom B:

- CUNUKareneBble KapTpuaxu, cogepxaiuve 1 r guokcmaa KpemHusi, ¢ pasmepoM Yactuy ot 15 go
100 mkm. MoaxoanT kKapTPUAXKKU, UMeloLWecs B Npoaaxe;

- BaKyyMHOe YCTPOMUCTBO, 06ecneunBaloLlee AOCTUXKEHNE NErkoro Bakyyma (Hacoc Ans (ounbTpoBaHus
UNK BaKyyMHas CUCTEMA, CM. PUCYHOK 1);

- wnpuy fyep Jok BMecTMMOCTbIO 10 cm3;

- MepHbie KoNnbbl BMECTUMOCTBIO 2 cM3.

3

JL 5 1 — wnpuy; 2 — pacTBOp Macna B nNeHTaHe; 3 — xpomaro-
rpacduyeckuin  3NI0eHT; 4 — CUNIUKareneBbid  KapTPUIK;

5 — MepHas konba BMECTUMOCTLIO 2 oM 6— BaKyymHas

6 cucTema; V — nprcoeanHeHne K Bakyymy
t s PucyHok 1 — lNMpuMep yCTaHOBKW ANA 3KCTpakuuu
C UCMONb3OBaHMEM CUMNWUKAarenesoro KapTpumaka
>V (meTop B)

5.4 BbicokoadheKTUBHLIN XUMAKOCTHLIA XpomaTorpad (HPLC)

BbicokoadheKTUBHbIV XMOKOCTHBIN XpoMaTorpad, OCHaLWEHHbIN:

- HACOCHOW CUCTEMOM, NOAXOASALLEA HE MEHee YeM ANs ABYX pacTBOpUTENneHn;

- YCTPOMCTBOM A1 BBOAA NPo6kl 06beMOM oT 10,40 20 MK M LWINPULIEM BMECTUMOCTbI0 OT 50 A0 250 MKI;

- KOMOHKOW ¢ 06pallieHHOo ha3oi ¢ NPUBMTLIMM HA CUNUKArenb OKTUI- UMK OKTaeLUN-rpynnupoBKaMm
(C8 vunn C18);

- NPEAKONIOHKOW, HaNOMHEHHOW TaKUM Xe MaTepuarnoMm, YTo U aHanMTUYeckas KoNoHka (Npy Heo6xoau-
MOCTH);

- YO petekropoM, o6ecneuvBalovm 3anuck cnektpa B YO obnactu. PekomeHayeTcs npumeHsTb YO
[eTeKkTop ¢ AMOAHOW MaTpuLen;

- cuctemMon cbopa aaHHbIX (PerMcTpaTtopoM UM MHTEPaTOPOM).

6 PeakTuBbl

AueTtonutpun anst HPLC.

MetaHon anst HPLC.

Bopa gnsa HPLC.

YkeycHas kucriota ans HPLC.

H-TleHTaH, 4. 4. a.

AHanusupyemebie BellecTBa, NpMBeAeHHbIe B pa3aene 8, 4. a. a.

7 O603Ha4YeHMA U eOUHULIbI U3MEepPeHUsA

F; — KoacbMLMEHT oTKNMKa AeTeKTopa ANs KaXAoro U3 aHanmsnpyeMbixX BeLLecTB.
R — OTKNUK AETEKTOPA NSt KAXKAOMO U3 aHANM3NPYEMBIX BELLIECTB B CTAHAapPTHLIX pacTBopax (Bblpaka-
10T NAoLWaablo NMKa Un ero BoICOTOM).

R;— OTKNUK AeTeKTopa A KaX4oro s Bellects, o6HapyXeHHbIX B npobe HepTAHOro N3oNSILLUOHHOTO
Macna.

C, — KOHLIEHTpaLUs Kaaoro U3 aHanuaupyembix BEILECTB B CTaHAAPTHLIX pacTBOpaXx, Mr/Kr.

C; — KOHLIEHTpaLMs KaXaoro M3 aHanusupyemelx BeLLecTs B npobe HedTAHOro U30MNALIMOHHOTO Macna,
MI/KT.

2
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8 AHanusupyewmble BeliecTBa

Ycrnosus aHanusa AoMMKHel MOAXOANTE AN onpeaeneHuns cneayroLmMx NporsBoaHbIX dypaHa:

5-rugpokcumeTun-2-coypdypona (5SHMF);

dypdypunosoro cnupta (2FOL);

2-cbyppypona (2FAL);

2-auetodpypaHa (2ACF);

5-metun-2-coypcbypona (5MEF).

Onpeaenerue ypaHkapbOHOBLIX KUCIOT MeTOAOM HACTOSILLEro cTaHAapTa Heobs3aTeNbHO, MOCKOMbKY
334acTylo UX TPYAHO OTNNYUTL OT APYrMX OpraHNYeckUX KUCMOT, KOTOpble MOTYT MPUCYTCTBOBaThL B Npobax
OKWCTIUBLUMXCA HEPTAHBIX N30SALMOHHBIX MacerT.

9 lMpoBeaeHMe NCNbITaHUA

9.1 BblgeneHue aHanUM3upyembIX BeLEeCTB

9.1.1 MeTtop A. XXugkocTtHaa aKkcTpakumsa

B MepHbIN LUNMHAP ¢ NpobKoit BMecTUMOCTbio 25 cm3 nomeluatoT npubnuantensHo 20 cm3 npobel Macna,
B3BELUEHHOI C TOUHOCTbI0 A0 0,1 Mr, nuneTkomn AobasnsawoT 5 cm3 aueToHuTpuna. MonyyeHHyo cMech noMelLa-
0T HEe MeHee YeM Ha 2 MUH B MexaHn4yeckoe YCTPONCTBO AMA BCTPAXUBAHUS.

OcTaBnsoT cMecb 0 MOMNHOIo pasfernieHust Croes pacTBoOpUTeNns 1 Macna. 3aTeM aHanu3npyoT aKc-
TpakT no 9.2.

MpumeyaHue—Bpewms, Heobxoavmoe Ans pasgeneHns as, yBenuunsaeTcs Ans Macen ¢ 6onee BbICOKUMM
3HAYEHWSIMM KUCIOTHOTO YKcra.

9.1.2 MeTtog B. BbigeneHue ¢ ucnonb3oBaHUeM CUNUKareneBoro KapTpuaxa

BssewwusatoT (10,0 £ 0,1) rnpobl Macna 1 pacTeopsioT B 10 cM3 H-neHTaHa. HoBbI cunukarenesbii kap-
TPUIK MPOMBIBAIOT 2 CM3 H-MeHTaHa, anoat yTunuanpyioT. Cpasy xe, noka cunukarerb BaxHbI, NponyckaoT
pacTBop Npobbl Yepes KapTPUAXK Mo NerkuM BakyyMOM CO CKOPOCTbIO NoToka He 6onee 3 cM3/MuH, 3aTem npo-
nyckatoT 20 cm3 H-neHTaHa. Bce amoathl yTUMUSNPYIOT.

KapTpuax cyliaT nog BakyyMoOM He MeHee 5 MUH.

CHUMaIoT BakyyMm U BbIAENAOT OCTaBLIMACA MaTepuan 3MtoeHToMm (9.2), npuMeHsieMbiM B NepBble MUHY-
Tbl XpoMaTorpagupoBaHus, MCNOMb3ys B KaYecTBe 03aTopa LNpUL, BMecTUMocTbio 10 cm3.

CobupaioT nepsble 2 cM3 3KCTPaKkTa B MEPHYIO KONBY BMECTUMOCTbIO 2 cM3,

MpwumeyaHune— B npunoxeHnn A onncan metog oueHkM 3HEKTUBHOCTU CUNNKAreNeBbIX KapTPUMKEN.
9.2 AHanus 3KCTpakTa

9.2.1 HactpanBsaloT XMOKOCTHBIN XpomaTorpad B COOTBETCTBUMN C UHCTPYKUUAMWU U3FOTOBUTENS U yCTa-
HaBnuBalT nogxodsawme pabouune ycrnosusl.

9.2.2 YA0oBnNeTBOPUTENTbHBIMW CHATAIOT CNeayoLMne YCITOBUS, MPU 3TOM B 3aBUCUMOCTU OT KOHKPETHBIX
XapaKTepuUcTUK NpuBopoB N MECTHBIX YCIOBUIA MOXHO BHOCUTb KOPPEKTUPOBKY:

- n3oKpaTuveckune ycrioBus;

- 3ntoeHT: Boga — o1 60 % 06. Ao 80 % 06., MmeTaHoN Unu aueToHUTpUN — oT 20 % 06. 10 40 % 06.;

- CKOpOCTb NoToka — ot 0,5 oo 2,0 Mn/MuH.

MpumeyaHune—B HeKOTOPbIX Cryyasix Ans yrydlleHusl pasfgerneHust cneayet UCnosb3oBaTh rpagueHTHoe
anoupoeaHue. [lobaenenne HebGonbLIOro KonuyecTBa ykcycHol kucrnotsl (0,01 %) Takke ynydwaer pasgenenme 6onbLumnH-
CTBa NONSIPHbIX COSANHEHWN.

9.2.3 YO geTtekTOp AomkeH obecneunBaTb U3MEPEHUS NpU crieqylowmnx anuHax BosH:
- 220 HM — ana dypcypunosoro cnupTa,
- 275—280 HM — Ang BceX ApYyrux coeuHeHWi, NpuBeAeHHbIX B pasaene 8.

MpwumedaHn e — MakcumanbHOe NornoweHne cBeTa NPOUCXOAUT NPUGNN3UTENBHO NPU CneayoWwmX AnMHax
BONH:

5-rmgpokecumeTun-2-cpypdypon — 280 Hwm;

dypdypunoebin cnupt — 215 HM;

2-cbypdypon — 274 Hum;

2-auetodpypaH — 272 HmM;

5-metun-2-ypcypon — 288 Hm.

Bbl60p yKaSaHHbIX AJMNH BOJTH NO3BONAeT NOBbICUTb YyBCTBUTEIIBHOCTbL aHanmn3a ans KOHKPETHOIro cCoegnHeHus.

9.2.4 BBOAAT anuKBOTY 3KCTpaKTa U PErMCTPUPYIOT NoKasaHUs AeTekTopa nocrie yCTaHOBMNEeHUs paBHo-
BECHOI0 COCTOAHUA XpoMaTorpada u getektopa. Mpumepbl TUMUMYHBIX XPOMaTOrpaMM NprBeaeHbl Ha PUCYHKeE 2.

3
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1 — 5-rmapokcumeTun-2-coypcypon (SHMF); 2 — cbypcbypunosbiit cnupt (2FOL); 3 — 2-cbypdypon (2FAL); 4 — 2-auetocbypaH
(2ACF); 5 — 5-meTun-2-pypcypon (SMEF)

PucyHok 2 — MpuMepbl XxpoMaTorpaMm, 3anncaHHblX Ha ABYX ANUHaX BOIMH (220 U 276 Hm)
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XpomaTorpammel, NpUBeAeHHbIE Ha PUCYHKe 2, MoryyeHbl MPW cnegyroLwmnx YCnoBmax aHanuaa:
- KOMOHKa ¢ obpaweHHon daszonn — C18;

- pasmep YyacTul — 5 MKM;

- AnvHa — 250 mm:

- BHYTPEHHUI anameTtp — 4,6 MMm;

- BBOANMBIA 06emM — 10 Mk.

Ycnosust HPLC: pactsoputens A — Boaa, pacTBopuTtens B — meTaHon.

"pacuk nogayum xugkocten

Bpemsi, MUH Pacxog, cM3/MuH Pactesoputens, %
00,00—15,00 0,75 A—60, B—40
15,01—25,00 0,75—1,00 A—0, B—100
25,01—30,00 1,00 A—60, B—40

KoHueHTpaumnn aHanmampyemelx BewecTB B Macne — 3 Mr/kr.

OKcTpakumst — no metoay B.

9.2.5 locne anorposaHus NocrneaHero NpeAcTaBnAoLWero nHTepec nuka (5-metun-2-cpypdypon ans
3a]aHHON KOMOHKW) NepekmnodaloT NoasukHyo dasy Ha 100 Y%-Hbll METAHOM UMW ALLETOHUTPUN U YBENUYNBa-
tOT CKOPOCTb NOTOKA A0 BbIMbIBAHWS BCEX OCTATKOB U3 KOSTOHKMN.

10 KanubpoBka

[ns aHanusa akCTPakToB, MOMyYeHHbIX MeTOAOM A, CTPOAT kKanMGPOBOYHYIO KPUBYIO, UCMIONbL3YS CTaH-
NapTHbIe pacTBOpPbLI B Macre.

[lna aKkcTpakToB, MoNny4YeHHbIX MeToAoM B, MOXHO UCNONb30BaTh CTaHAAPTHLIE pacTBOPLI B Macne N1 B
XpomaTtorpadguyeckoM aMoeHTe.

10.1 CtaHaapTHble pacTBOpbI B Macne

10.1.1 MpuroToBneHue UCXOAHLIX pacTBOPOB

PacteopsitoT 0,025 r kaxgoro U3 5 coeauHenwii B 25 cmd Tonyona (MaccoBas KOHUeHTpa-
Lms — 1000 mr/am3).

McxoaHble pacTBOpbl XpaHAaT B ByThINkax U3 KOPUYHEBOTO CTEKIA B TEMHOM MecCTe.

CpoK xpaHeHuUst UCXOAHbIX pacTBopoB — 3 MecC.

10.1.2 lMpuroToBrneHue cTaHAapTHLIX pacTBOPOB

[nsa npuroToBneHnst cTaH4apTHBIX pacTBOPOB KoHueHTpaumen 0,5; 1,0; 5,0 nnu 10,0 mr/kr pacTBopsitoT
annKBOTY NCXOAHOIo pacTBOpa BO B3BELLUEHHOM KONMYECTBE HEUCMOSNb30BaHHOIO HeTAHOIO U30MISILMOHHOIO
macna.

XpaHaT cTaHdapTHble pacTBOPLI B ByTHINKAaX 13 KOPUYHEBOrO CTEKNa B TEMHOM MecTe.

MpumedvaHus
1 Wcnonb3yloT HedTAHOE N30NALMOHHOE MAco, He CoaepKallee BELWECTB, MELAIoWMX aHanuay.
2 CraHgapTHble pacTBopbl 6bICTPO NOpTATCSA. [peanoyTUTENbHO UCMONB30BAaTEL CBEXENPUIOTOBNEHHBIE PACTBOPbI.

10.2 MpuroToBneHue CTaHAAPTHLIX PAaCTBOPOB B XpomMaTorpadguieckom afloeHTe

Mpwv ncnons3oBaHun MeToaa B Ans kanmbpoBkUM MOXHO UCTMONb30BaTL Gonee NPOCTYH U BbICTPYHO NPo-
Leaypy:

- BagewmnsatoT 0,015 r KaXxxaoro 13 NATN COeANHEHWUIA;

- pacTBopsIOT UX B 100 cM3 XpoMaTorpathueckoro ariroeHTa Ans NonyYeHUs CXOAHBIX PACTBOPOB KOH-
LeHTpaumenn npumepHo 150 mr/am3;

- pagsGaBnmoT NCXOAHBIN pacTBoOp, YTOObI NOMNY4YNTL CTAHAAPTHLIE PACTBOPLI KOHUEHTpauunen 2,5; 5; 25 n
50 mr/ame.

MpuMeyaHune— bnarogaps KO3hOULMEHTY KOHLEHTPALUW, UCMONB3OBaHHOMY B JAaHHOM METOoAe, cTaHaap-
THBIN PACTBOP KOHUEHTpaLumel, Hanpumep, 5 Mr/am3 B cMecn MeTaHon/BoAa SKBMBaneHTeH KOHUEHTPaUmMmn 1 MI/kr B macne.

10.3 MNMpoBeaeHUe UCTIbITAHUA
OKCTparvpyoT 1 aHanusnpyoT cTaHAapPTHbIE PacTBOPLI, NPUroToBMeHHbIe B Macne (10.1), cnegys npo-
Leaypam no pasgeny 9.

MooyepenHo aHaNM3npPYOT cTaHO4apTHbIE PACTBOPbI, MPUIrOTOBIEHHbIE B XpPOMaTorpadnyeckom aroeH-
Te (10.2), cnegys npoueadypam, onncaHHbIM B 9.2.
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[na nocTpoeHus kanmbpoBOYHOM KPUBOM, kKoTopas o6bIYHO NpeacTaBnAeT cobom NPAMyYIo NUHWIO, NPO-
XOAALLYIO Yepe3 Ha4ano KoopAMHAT, peKOMeHAYeTCsl UCNOSNb30BaTb YeThIpe CTaHAAPTHLIX pacTBopa B guana-
30He KoHUeHTpaumii ot 0,5 ao 10,0 mr/kr. YCTaHOBNEHO, YTO ANs eXeaHEBHOW NNaHoBOW paboTbl 4OCTATOMHO
NoCTpouUTb rpaduk Yepes ogHy TOUKy C KOHUEHTpaumen 1 MI/kr n Ha4ano KoopauHar.

MpumeyaHue—Cm. npumeyarue 2 8 10.1.2.

Kaxabih MK Ha xpomaTorpaMMme UAEHTUAULIMPYIOT NO BpEMEHU YASPXXUMBAHUA U ANWHE BONHbLI yNbTpa-
cuonetosoi obnactu cnekrtpa. TunuyHbie Y® cnekTpbl NpuBeaeHbl Ha pUCyHKe 3, HO UX BUA MOXET crerka
WU3MEHSATBLCS B 3aBUCMMOCTW OT KOHKPETHbIX Npubopos.

Onmuueckas
NAOTHOCTb, MAU

400

T T
380 400
JnvHa BOMHbI, HM

T I | T I
220 240 260 280 300 320 340 360

1 — 5-rugpokcumeTtun-2-cpypcpypon (SHMF); 2 — cbypchypunosslit cnupt (2FOL); 3 — 2-¢pypchypon (2FAL); 4 — 2-aueTodhypaH
(2ACF); 5 — 5-meTun-2-cpypcypon (SMEF)
MakcumaneHoe nornouenue: 1 — 280 HM; 2 — 215 HM; 3 — 274 HM; 4 — 272 HM; 5 — 288 HM.

PucyHok 3 — Y® cnekTpbl NpousBoaHbIX 2-cypdypona

BbraucnsioT koaduUMeHT oTKNMKa F; 4na Kaxgoro aHanvavpyemoro Belectsa: no gopmyne (1) —
Ans cTaHAapTHLIX paCTBOPOB B Macrie; no chopmyne (2) — Ans cTaHaapTHLIX pacTBOPOB B XpomaTorpaduyec-
KOM 3r1I0eHTe.

8
F = ;_f (2)
S

roe c;{S — KOHLeHTpaumsa i-ro aHanuampyemoro BellecTsa B CTaH4ApPTHOM pacTBope (B Macrie unu B xpoma-
TorpaghM4eckom INEHTE), MI/Kr unu mr/n;

RQ — OTKIMUK AeTeKTopa Ans j-ro aHanuMaMpyemoro BelecTsa, nrowab U BeICOTa MUKA.
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11 BbluncneHun

NaeHTUUunpyIoT Kaxablid MUK B XpoMatorpadudeckol npobe no BpeMeHn yaep>kusaHus U AnvHe Bon-
Hbl YO cniekTpa.

MamepsioT oTKNKMK AeTeKTopa (nnowaab Nka UM BeICOTY NUKa) ANst KaXaoro uaeHTUguUMpoBaHHOro
nuKa n BbIYUCHISIIOT KOHLEHTpaLMio B Macrie no copmyne

Ci=FiR; (3)
rae C; — KOHUEHTPaLMs i-ro aHaNM3MpyeMoro BelecTsa B Macre, Mr/kr Macna;
]

F; — koathbpuumeHT oTKNUKa /-ro aHaNM3npyemoro BeLlecTsa;
R; — oTknuk aeTekTopa AN Nuka, CooTBETCTBYIOLLErO i-My aHanMsnupyemomMy BeLLecTBy.

12 lMpoToKon UcnbiTaHUi

MpoTokon UcnbiTaHWA AOSMKEH coaepaTb:

- 0603HaYeHNe HacTosALWero cTaHgapTa;

- MeTo 3KCTpaKUMM U TUN NUCMOMNb30BaAHHOWN KanNMOPOBKU;

- upeHTUdmrKaumo Npobsl;

- KOHUEHTpaLUMIo KaXkaoro aHanusnpyemMoro BeLlecTsa ¢ ToUHocTbio 4o 0,01 mr/kr.

13 MNpeaen o6HapyxeHus

MuHUManbHas KOHLEHTpauus NsaTW aHanu3MpyeMbiX BELLECTB, KOTOPYD MOXHO onpeAesnuTb B Heuc-
nonb3oBaHHOM HedTAHOM Macne, cocTaenseT He Gonee 0,05 mr/kr.

B 3HauMTenbHO OKUCMEHHBIX NpoBax Macna MPUCYTCTBYIOT MOMSAPHBLIE COSANHEHUN, UMeloLLIMe BpeMst
YAEPKNBAHNA aHaNorMiHoe aHanmManpyeMbiM BelecTBam, YTO MOXEeT NPUBECTUN K HeonpeaeneHHOCTSIM Npu
yCTaHOBNeHWU 6230BOM NMHWK, U BblLLIEYKa3aHHBI A Npeen oGHapyXeHUst MOXeT 0KasaTbCA HeAOCTUTHY ThIM.

14 TpeynsnoHHOCTb

14.1 MNoBTOpPsieMOCTb (CXOAMMOCTbL)

PacxoxgeHune peaynbTaToB UCMBITAHWUIA, MOMYYEHHBIX OAHUM 1 TEM Xe OrepaTopoM ¢ UCNONb3oBaHUEM
OfHOW 1 TOI e annapaTypbl NPy NOCTOAHHBIX PaBGoYnX YCIOBUSX Ha UAEHTUYHOM UCTILITYeMOM MaTepuarse B
TeyeHue ANUTeNbHOrO BPEMEHU MpW HOPManbHOM U MPaBUNbHOM BINOMHEHWA METO/1a, MOXET NPEBLILLAThH
3HauveHusl, NpuBedeHHble B TabnuLe 1, TONbKO B O4HOM cryyae U3 Asaduaty.

Tabnwuya 1—TloBTOpsieMoOCTb

KoHueHTpauus dypaHoBbIX COEANHEHWUI, MT/KF MoeTopsiemocTb, %
Ho 1,0 10
ot11,0 5

MpumeyaHwu e — B OKMCIIMBLIMXCS MACnax 3TU 3HAYEHUSI MOTYT HE IOCTUIATLCS! 3a CHET NOMEX, CO34aBaeMbIX
NPOAYKTaMMN OKUCIIEHWS.

14.2 Bocnpou3sBogumocTb

PacxoxaeHune Mexay AByMS eAMHUYHBIMA U HE3aBUCUMbIMU pe3yrbTaTaMu UCTILITAHUA, NONyYEeHHBIMU
pa3HbIM/ orepaTopamMu, paboTaLLMMK B pa3Hbix nabopaTopusix, Ha MAEHTUYMHOM UCTILITYeMOM MaTepuare B
TeyeHue AnMTEeNbLHOro BpeMeHN Npu HopManbHOM U NpaBUIbHOM UCMOMNb30BaHUM MeToa, MOXeT NpeBbIllaTh
3Ha4yeHus, NpuBeaeHHbIE B Tabnuue 2, TONbKo B 0OAHOM chydyae U3 ABaguaTty.

Tabnwuya 2 — Bocnpon3BogumocTb

KoHueHTpauus gypaHoBbix CoeMHEHNIA, Mr/kr Bocnpoussoaumoctb, %
lo 1,0 15
011,0 10
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MpunoxeHne A
(obsazaTenbHoOe)

I'IpOBepKa JKCTPpaKuMn U ctTeneHu n3BnevyeHuA

MeToa B npegnonaraet nonHoe yaepxXvBaHue aHanuavpyeMbiX BELWeCTB Ha CUNUKarene U nonHeli BO3BpaT nx
nocne anwupoeaHus anweHTom HPLC.

OpHako cnegyeT oueHMBaTh 3P HEKTUBHOCTE PabOThI AN KAapTPUOKEN pasHbiX NapTuii u s eKTMBHOCTb MeToAa
AN CUMBbHO OKUCMNEHHbIX MAcern, MPW NCMbITAHUW KOTOPbIX HA KAPTPUAXKE HAPSZY C aHanNu3mpyembiM1 BELLECTBAMU MOTYT
ocTaBaTbcsi Gonee NonsipHole COeAMHEHWS.

A1 lMpoBepkKka aKCTpaKUnm

[MpoBepaAloT KAPTPUOK HA IPDEKTUBHOCTD YAEPKUBAHUSA MO METOAY, OnucaHHomy B 9.1.2 HacTosIWero ctaHgapra,
COXpaHsis MPW 3TOM 3roaTthl A-NeHTana. MponyckaT anaTtbl Yepes BTOPON HOBbINM KapTPUAXK, IKCTParupyoT KapTpuax
n aHanusnpyoT metogom HPLC.

XpomMaTorpamma BTOPOro 3KCTpakTa 4O/IKHA NoKa3aTe OTCYTCTBME BCEX aHANU3NPYEMbIX BELLECTB.

Ecnv npuw aHannse cunbHO OKUCIEHHbIX Macen Ha XpoMaTorpaMmMe NpuCcyTCTBYIOT aHanumanpyemble BELECTBa, TO
3TO MOXET ObiTb BbI3BAHO HanNU4MeM 3HaYUTENbHbBIX KONWYECTB MNONSIPHLIX CoeaMHeHUiA. B Takom cnyvae yMmeHblaloT
KONM4YeCcTBO aHann3npyemMmoro macna.

Mpn coMHEHNN B 3D EKTVBHOCTU KAPTPUOKEN AAHHOW NapTuM NPOBOASAT NPOBEPKY C UCMONb30BaHWEM CTaHAApT-
HbIX PACTBOPOB aHANM3NpPyeMbIX BELWWLECTB B HENCMNONBb30BAHHOM HE(DTAHOM Macre.

A.2 TMpoBepka cTeneHn n3BrneveHnna

[ns NnpoBepku CTeneHyn n3BneYeHns BCex aHanuanpyeMbixX BELWECTB, yAEPKMBaeMbIX Ha KapTpuaxe C NOMOLLbIO
anoenTa HPLC, ncnone3yioT cnepyiowme npoueayphl.

MNocne antonpoanns kapTpuoxa anoeHtom HPLC cywat kapTpuax Bo3gayxom He meHee 10 MUH, anioupyLoT Yunc-
TbIM METAHOMNOM 1 aHanuaunpytoT metogom HPLC.

Ha xpomarorpamme JornxHbl NONHOCTBIO OTCYTCTBOBAaTh BCE aHaNU3UpPyeEMble BEWeCcTBa.

MonoXMTEnNbHLIN pe3ynbTaT MOXeT CBMAETENbCTBOBATL O TOM, YTO KONUYECTBO BOAbl B cmecy ¢ aneHTom HPLC
CMNWLLIKOM BbICOKO€ UNWN KapTPUAK HE NPUIroAeH Ans AAaHHOIO MeTo/Aa, NMOCKOINbKY cUnukarenb n3bbiTO4HO aKTUBEH.

Bonee BLiCTpbili METOA NPOBEPKM 3aKITIOYaeTes B CHOpe NnocneoBaTenbHO ABYX OTAENbHBLIX NOPUMi No 2 cm ot
OOHOW 1 TOW e 3KCTpakumu. ITOT meTod AaeT MHDOpMaUmnIo TONBKO O HenpaeunbHoW paboTe cunukarensi.



Mpunoxexnne OA

(cnpaBouHoe)
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CBeaeHUsA 0 COOTBETCTBUM MeXrocyaapcrBeHHbIX CTaHOapTOB
CCbINOYHbIM MeXXAYyHapoAHbLIM CTaHAapTaM

Ta6bnunua AOA.1

3NEKTPUKOB

0O603HaveHne U HAMMEHOBAHUWE CCbINTOYHOTO CreneHb 0O603Ha4YeHne 1 HAMMEHOBaHUE MEXTOCyAapPCTBEHHOMo
MeXayHapoaHoro ctaHgapra COOTBETCTBUSA crangapra
IEC 60475:2011 Metop ot6opa npo6 xuakux an- IDT OCT IEC 60475—2014 >KungkocT n3onaumoH-

Hble. OT6op Npob6

IEC 60567:2011 MacnoHanonHeHHoe SNeKTpo-
obopynosanue. OT60p nNpob raza u aHanus ceo-
60HbIX U PACTBOPEHHbIX ra3oB. PyKOBOACTBO

OTBETCTBUS CTAHOAPTOB:
- IDT — ngeHTUuUHble CTaHAAPTHI.

* COOTBETCTBYIOWMIA MEXIOCYAAPCTBEHHbIN CTaHaapT otcyTcTeyeT. [lo ero yTBepXaeHun pekoMeHayeTcs Uc-
NonbL30BaTh NEPeBos, Ha PYCCKMIA A3bIK AAHHOMO MexayHapoaHoro ctaHgapra. NepeBog A4aHHOTO MeXpyHapogHOro
cTangapTa HaxoauTtcs B ®PeepanbHoM UHGIOPMALMOHHOM (hOHAE TEXHUYECKUX PErTIaMEHTOB M CTaHAApPTOB.

MpwumeyaHune—B HacTosiwern Tabnuue NCNonNb3oBaHO creaylollee ycnopHoe o6o3HaveHne cTenexHmn co-
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