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MNpeguncnosne

1 NOArOTOBJIEH ®efepasbHbIM roCyapCTBEHHbIM YHUTAPHLIM NpeanpusaTuem «Bcepoccuiickuii Ha-
YUYHO-UCCNef0BaTeNIbCKUI LLIEHTP cTaHdapTusaunm, nHdopmauuy n cepTudmvkalum Coipbs, MaTepuasnos v Be-
wects» (Pryn «BHUNLICMB>») Ha ocHOBEe COGCTBEHHOIO ayTEHTUYHOIO NepeBoAa Ha PYCCKMl A3bIK MeXayHa-
pofHoro ctaHfapTa, ykazaHHoOro B nyHkre 4

2 BHECEH ®epgepasibHbIM areHTCTBOM MO TEXHUYECKOMY perysimpoBaHuio u MeTponornm

3 YTBEPX/EH W BBEJEH B IENCTBUE MNpukasom defepasibHOro areHTcTBa N0 TEXHUYECKOMY pe-
ryiMpoBaHuio n Mmetposiormmn ot 5 maprta 2013 r. Ne6-cT

4 Hactoswwnii cTaH4apT MAEHTUYEeH MeXAyHapogHoMmy cTaHgaapTy M3K 60666:2010 «O6HapyxeHue
1 onpegerneHne yCTaHOBNEHHbIX NPUCcafok B He(MTAHbIX M30ASALMOHHbIX Macnax» (IEC 60666:2010 «Detection
and determination of specified additives in mineral insulating oils»).

HavmeHoBaHMe HacTosLwero craHgapta U3MeHeHO OTHOCUTE/IbHO HaUMEHOBAaHUS YKa3aHHOro MexXAy-
HapoAHOro cTaHgapTa 415 npueegeHus B cootsetctBue ¢ FOCT P 1.5—2012 (nogpasgen 3.5).

Mpy NpUMEHEeHUN HacTOALLEro cTaHAapTa PeKoMeHAYeTCA NCMO/b30BaTbh BMECTO CCbI/IOYHbIX MeXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYIOLWME UM HaLMOHa/IbHble CTaHAapTbl Poccuiickoli degepaummn n Mexrocy-
[apCTBEHHble CTaHAapTbl, CBEAEHUS O KOTOPbIX NPUBEAEHbI B AONOSHUTENBHOM NpuioXxeHun A

5 BBEJEH BMNEPBbIE

MpaBuna npuMeHeHus HacTosLWero craHgapTa ycrTaHoBneHwbl B TOCT P 1.0—2012 (pa3gen 8). UH-
dhopmaumsa 06 U3MeHeHNAX K Hac T oALLLEMY CTaHfap Ty Ny6ankyeTCa B eXerofgHoM (N0 COCTOSHUIO Ha 1 AH-
Baps TekKywero roga) MHOpMauvoHHOM ykasaTene «HauvoHanbHble CTaHAapThl», a oduunanbHbIii
TEKCT W3MEHEHW N NONPaBOK — B €XEeMECAYHOM MH(OPMAaLMOHHOM ykasaTene «HaluoHabHble CTaH-
fapThbi». B cnyyae nepecMoTpa (3aMeHbl) WM OTMeHbl HACTOSALLEro cTaHAapTa CooTBeTCTBYyLee
yBefjom/nieHne byaeT onyb6/nMKoBaHO B Gamxailem BbiMycke MHPOPMaLMOHHOIO ykasaTens «Hauymoranb-
Hble cTaHaapTbl», COOTBETCTBYLWAA UH(OPMaLWs, YBELOMIEHNE U TEKCTbl pa3meLlalnTcsa Takke
B MH()OPMAaLMOHHON cucTeme 06Lero nosb3oBaHns — Ha oduumanbHOM caliTe HauuoHanbHOro opraHa
Poccuiickoih degepaumm no cTaHjapTm3aumm B ceTu MHTepHeT (gost.ru)
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HacTosAwwii ctaHaapT He MOXeT 6biTb MOSIHOCTHIO UIM YAaCTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pac-
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MYy perysivMpoBaHuto 1 MeTposiorum
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HALUWOHA/MNbHDBINR CTAHOAPT POCCUWNCKOMWM OPELEPALUMN

MACIA N30NTAUNOHHBIE HEPTAHBLIE

OGHapyXeHue 1 onpeaesieHre YCTaHOB/IEHHbIX NPUCaAoK

Mineral insulating oils. Detection and determination of specified additives

[NaTta BBegeHns — 2014—01—01

1 O6nacTb NPUMEHeHUs

HacToswwii ctaHAapT ycTaHaBNMBaeT MeToAbl 0GHAPYXEHWUS U ONpeaesieHns yCTaHOBMEHHbIX Npuca-
[OK. NMPUMEHSIEMBIX NMPY MPOM3BOACTBE MAC/a, B HEMCMO/Ib30BAHHbBIX U PAGOYUX HEQTSAHBLIX U30MSALMOHHBIX
macnax.

MeTofpbl 06HapYXeHUsi MOTYT NPUMEHATLCS AN OLEHKU COAepXaHUsi B HE(ITAHOM U30/SLMOHHOM Mac-
Jle YCTaHOB/IEHHbIX NPUCAAO0K, YKa3aHHbIX MOCTaBLLVKOM.

MeToapl onpefeneHnst UCMoMb3yT A58 KOMIMYECTBEHHOro onpefesieHUst YCTaHOB/EHHbIX NPUCagok,
NPYCYTCTBYIOLLMX UN NpeaBapUTesibHO 06HAPYXXEHHbIX COOTBETCTBYHOLLMM METOA0M.

2 HopMaTuBHbIE CCbI/IKU

B HacToAwWem cTaHjapTe UCNO/b30BaHbl HOPMAaTVBHbIE CCbISIKM Ha criefytoline cTaHaapThbl':

M3K 60296 XXugkoctu gns npuMeHeHUs B 3/1eKTPOTEXHMKE. Hencnonb3oBaHHble HeTAHbIE U30NALN-
OHHblEe Macna gnsa TpaHcopMaTopoB 1 BeiktovaTeneit (IEC 60296. Fluids for electrotechnical applications —
Unused mineral insulating oils for transformers and switchgear)

M3K 60475 MeTog oT60pa npob xuakux ananektpukos (IEC 60475. Method of sampling liquid dielectrics)

NCO 5725 (Bce yacTu) TOUHOCTb {NPaBUIbHOCTb U NPELM3NOHHOCTb) METOA0B U3MEPEHUI 1 pe3ynbTa-
T0B [ISO 5725 (all parts). Accuracy (trueness and precision) of measurement methods and results]

3 MeToabl onpeaenieHnst MPOTUBOOKUCIUTE bHBLIX NPUCaAOoK

3.1 OnpepgeneHve NPOTUBOOKNCAUTENBHbBIX NPUCaA0K HA OCHOBO (PEHON0B U aMUHOB METOAOM
MHppakpacHoli (MK) cnektpodoTtomeTpun. Metog A

3.1.1 Npegucnosune

HacTtosiwumiAi MeTop ycTaHaBnMBaeT OMNpejesieHne cofepxaHus 2,6-Au-TpoT-GyTua-napa-kpesona
(DBPC) B Heucnosnb3oBaHHbIX U paboumx HepTAHbIX Macnax nytem M3MepeHus MHpakpacHoro norolle-
HMS Ha YacToTe Ba/leHTHbIX KoniebaHuii cBA3n O-H npocTpaHCTBEHHO 3aTpyfHEHHbIX heHoo0B. MeTog Takke
MOXHO MCNO/b30BaTh A4/15 onpefenieHns cogepxanus 2.6-gu-tpeT-6ytun-pevona (DBP). HO He no3sonsieT
pasnuunte DBPC 1 DBP.

B nepBom n3gaHmm M3K 60666 6Gbin onucaH MeTof onpefesieHne KOHKPEeTHbIX aHTUOKCUAAHTOB € UC-
nonb3oBaHnem metonoB UMK-cnektpocotomeTpun. MeTog 6611 ahhekTUBEH A1 HOBbIX Macen npu oTcyT-
CTBUU NPOAYKTOB OKUC/IEHUS, MeLlaloWwmx onpeaesieHnio aHTUOKCMAaHToB. s pabounx macen atoT me-

" Ansa AaTUPOBaHHbIX CCbITOK NCMNO/Tb3YKT TOJ/IbKO YKasaHHOe n3jaHue ctaHgapra. B cnyyae HefgaTUpoOBaHHbIX CCbl-
NoK— nocnegHee usfgaHne ctaHgapra, BKAK4Yasa BCe NSMEHEeHUA U nonpaBku.

M3paHue oduymansHoe
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TO4 NPUBOAN K HEY[OBNETBOPUTE/IbHLIM pe3y/ibTaTaM, NOCKObKY NMPOAYKTbl OKUC/IEHUSA MOI/IN U3MEHUTb
6a3oBble VK-cnekTpbl. YTO 3aTPYAHANO 06HapY>XeHNe 1 KOSIMYECTBEHHOE onpefeneHne aHTUOKCUAAHTOB.

[nsa pewexuns atoli Nnpobnembl B HACTOSALEM CTaHAapTe onvcaHa npoueaypa noAroToBKW 3TasIOHHbIX
maces1, KOTopble UCMONb3YI0T B kayecTBe 6a30BbIX Maces.

Lna BbINONHEHWA 3TON Npoueaypbl TPe60BasoCb MHOTO BPEMEHU, YTOObI ybeanTbCs, YTO HOBas cepus
6a30BblX Mace/n afekBaTHO COOTBETCTBYET aHa/M3MpyeMbiM Maciam, MOCKO/IbKY COAepXaHne HEeKOoTOpbIX
KOMMOHEHTOB 6a30BbIX W aHa/IM3NPYEMbIX Macesl MOr/10 3Ha4YUTE/IbHO OT/IMYATLCS.

HoBbIli MeToA HacToslero crtaHgapra ycTaHaBnMBaeT MNpoleaypy MOyYyeHUs 3TasloOHHbIX Macen,
He cofepXalux NpoTUBOOKUCUTE NbHbIE Npucaakn, TeepaodasHoi akcTpakymneii (SPE) ¢ ncnonb3oBaHu-
em cunukarens.

3.1.2 O6opypoBaHMe, MaTepuasibl U pacTBOPUTENN

Vcnonb3yloT cnegyrowme o6opygosaHve, maTepuasbl U pacTBOPUTENN:

- WK-dypbe cnektpomeTp nnu geyxnyyesoii NK-cnektpodotomeTp. CHabXeHHbI COrnacoBaHHbIMU Kio-
BETaMW M3 x/iopufa HaTpus C A/IMHOM ONTUYECKOro Nyt 1 MM (MOXHO MCMofb30BaTb Apyrve Marepuansi,
ecnu oHM He nornowaT VK nsnyyenne B ananasoHe ot 3000 go 3800 cm'1).

- KPYrnofoHHble Konbbl BMECTUMOCTLIO 5 nnmn 10 cm3;

- CTakaHbl BMECTUMOCTbI0 5 nnn 10 cm3;

- POTOPHbIV ncnapuTens;

- cunukKarenesble KapTPUIKN (TOAXOAAT KapTPULK1 pasmepoM 1unm 2 r)

- H-NeHTaH, Y. 4. a.

3.1.3 MNoparotoBkKa nNpobbl

B cTakaH nomewaoT 11 macna, aHaJiM3Mpyemoro Ha Hasimume npoTUBOOKUC/IUTENbHLIX Npucaniok, f0-
6aB/1A0T 2 CM3 H-MEeHTaHa U TuwarebHO NepemMeLlnBaloT.

MponyckatlT Nosy4yeHHbI pacTBOp Yepes CuUnkareneBblil KAPTPUAXK U COBUPAIOT 3110aT B KPYINOA0H-
Hyl0 k0N16y. BbinapmsaloT H-NeHTaH B POTOPHOM ncnaputene.

3anonHaT ogHy WK kioBeTy macniom, ocTaBlIMMCA B KON6e ucnaputens, v nomeLjarT Ha nyTu onop-
HOro slyya crnekTpogpoTomeTpa.

3anonHAT BTOPYO VK KloBETY aHannsmpyemMbiM Mac/ioM, KOTOpoe He 6bls1o NpotuibTPOBaHO, U Mo-
MeLLaloT ee Ha NyTW aHa/IMTUYECKOro flyya cnekTpodoTomeTpa.

3anuceiBatoT NK-cnektp no 3.1.5.

3.1.4 KanmbpoBka

[oTOBAT cTaHgapTHble kannbpoBoyHble pacTteopbl DBP 1 DBPC BO B3BELIEHHOM KOo/MyecTBe Mmac-
na. He cofepxallero nNpoTVBOOKUCAUTENbHbIE Npucagkn. MNpu Heo6XoAMMOCT MX FOTOBAT U3 NPO6bLI Mac-
na Ans vcnblTaHusa ¢ 1cnosb3oBaHnem npouedypbl no 3.1.3 (TpebyeTca 60/bluee KONNYECTBO KapTpuaKen
1 6onbwnii 06beM Macna).

CpoK rogHOCTM CTaHAapTHOro KanMbpoBOYHOrO pacTBopa (Aanee — KanMbpOBOYHOrO pacTteopa) —
He 6onee WecTn MecsLes.

MpumeyaHue — KanmbpoBouHble PacTBOPbI MOTYT 6bITb NPUrOTOB/EHBI C MPUMEHEHWEM HEUCTNO/Ib30BAHHOTO
macna, He COAepXallero UHrMGMTop, Npu yCroBuM, 4To 6a30BOE MAC/IO TO e CAMOE, YTO W UCMbITyeMoe. Macsio AO/MKHO
6bITb NPOBEPEHO MO 3TOl Npoueaype, YTo6bl Y6eANTLCS B OTCYTCTBUW UHTMGMUTOPA. STOT BApWaHT He criegyeT UCMosib30-
BaTb, €C/IN UCMbITYEMblE€ Mac/ia O4eHb CTapble.

[OTOBAT He MeHee MATW Ka/IMOPOBOYHLIX PACTBOPOB C coAepXxaHuem uHrnéutopa ot 0,02 %
macc, fo 0,50 % macc.

Mpy HeobXxoAMMOCTN MOTYT ObITb NPUrOTOB/IEHLI MPOMEXYTOUHbIE KANIMOPOBOYHbIE PACTBOPbLI, €CU U3-
BECTHa NpubnsnTenbHasa KOHLEeHTpauus nHrmbutopa B obpasue.

MI3MepsoT ONTUYECKY0 M/I0THOCTb KasIMGpPOBOYHLIX PacTBOPOB (NpM BOMHOBOM uucne 3650 cm'l
ana DBPC) no 3.1.5 n cTpoAT KaNMM6pOBOYHYI0 KPUBYIO 3aBUCMMOCTU NOTOWEHNS OT COAepXaHUsa MHIIM6UTO-
pa B npoueHTax no macce. KanmbpoBoyHas kpvBas AO/HKHA NPeAcTaBnAaTb CO60M NPAMYIO IMHUIO, NPOXOAA-
Lyt Yepes Hayasio KoopAnHaT, COrnacHo 3akoHy norfiowexnna bapa — JlambepTa

n=log,oy KCO. = ()]
rae A — nornoLeHue;
/0 — WHTEHCWMBHOCTb BXOASALLEro U3NyYyeHus;
| — WHTEHCMBHOCTb MPONYLLEHHOrO N3/TyYeHNS,
K — koathduumeHT nornowexmns (koHctanTa gns cesasm (O-H) 8 DBPC);
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C — copepxaHne DBPC. % macc.:
D — onTuyeckunit NyTb KIOBETbI, MM.

Mockosnbky K v D ABNSIOTCA MNOCTOSAHHLIMM A1 faHHOro onpejesieHns. A npamo nponopumoHansHo C.

3.1.5 MpoBOAOHMO UCMbITAHWIA

3.1.5.1 VK-®ypbe crnekTpomeTp

MpoBepstoT 060pyaoBaHne. HacTpavBaloT B COOTBETCTBMU C PEKOMEHAALMAMN NPOV3BOANTENS.

3.1.5.2 [syxnydyeBoii NK-cnekTpodoToMeTp

IOTOBAT A,BE NOAXOASALLMNE KIOBETHI C OKOLUKAMU U3 X/10pyAa HaTPWA U A/INHOW ONTUYECKOro Nyt 1 Mm.
3anonHaT o06e kioBeTbl 6a30BbIM Mac/ioM, OfHY KIOBETY MOMeLLaloT Ha NyTU aHanTM4eckoro nyya, Aapy-
ryl0o — Ha nyTV OMOPHOro ny4va cnektpodpoTomeTpa u ybexgatTcs, yto UNK-cnektp ot 3800 go 3400 cm"1
npeacTaBnseT co60i NpAMY NMHUID. PUKCUPYIOT NPOLEHT nponyckaHusa (95 % — 100 %).

MeHsAI0T KloBeTbl MecTamu. [oBTOPAIOT 3anuck cnektpa. CHoBa MosiyyaloT NpAMy JIMHWI0 C Nponycka-
Huem npumMepHo 95 % — 100 %.

Ecnv yka3aHHble BbIle YC/I0BUSA HE BbINOHATCA, MPOMbIBAIOT W NOANPYIOT UAu 6pakytoT KIOBETbI, KO-
TOpble MOrMOWAloT B AaHHO 061acTu, 1 NOBTOPAIOT Npoueaypy, Noka He 6yAeT HalifeHa noaxogsalwasn napa
KIOBET. DTW KIOBETbI UCMOJL3YIOT A1 BCEX OnpeeseHuii.

3.1.5.3 WcnbiTaHMe pacTBopoB

3.1.5.3.1 WNK-dypbe cnekTpomeTp

3anonHAT KIOBETY UCMbITYEMbIM Mac/ioM U 3anucbiBatoT VIK-cnekTp (A) B COOTBETCTBYIOLLEM AManaso-
He BOJIHOBbIX Yuces. [oBTOPAIOT UCNbITaHWE, UCNO/b3YS 3TANOHHOE Macso 6e3 MHIMGKUTopa, W BbIYUTAOT 3TOT
pe3ynbTaT 13 cnekTpa A As1a NoayvyeHus cnekTpa c IMHeHoN 6a30Boii NMHUEN.

3.1.5.3.2 AByxnyueBoin NIK-cnektpodhoTomeTp

Mopuwuei 3TanoHHOTo Macna, He cofepxallero UHIMbMTop, NOMHOCTLIO 3anonHAT VK kKoBeTy 1 nome-
LLaK0T ee Ha NyTn OMOpPHOro flyya cnekTpodotomeTpa. MoHOCTLI0 3anoHAT cneayowyto VK KioBeTy nucnbl-
TyemblM Mac/ioM ¥ MOMEeLLalT Ha NyTU aHa/IMTUYecKoro nyya cnekrpodpotomeTpa. 3anuceisaloT VK-cnekTp
B COOTBETCTBYIOLLEM AnanasoHe BOSHOBbLIX Yncen (ot 3500 go 3700 cm 1ans DBPC).

3.1.6 BbluuncrieHus

3.1.6.1 WM3mepeHne onNTUYECKON NIOTHOCTU

3.1.6.1.1 WNK-dypbe cnekTpomeTp

M3mepstoT nornoLeHve Ha MakcMasnbHOW BbiCOTe MUKOB 415 06pasua v aTaloHHOro Macna 6e3 uHru-
6uTopa.

BbluMTalOT CNEKTP 3Ta/IOHHOTO Macna 13 cnekTpa ncnbiTyemoro obpasua 1 nosyyatT KOIMYeCTBEHHbI
pe3ynbTaT Mo KaMbpOBOYHOW KPUBOIA.

3.1.6.1.2 AByxnyueBoin NK-cnektpocoTomeTp (pucyHok A. 1. npunoxeHune A)

MpoBoAAT 6a30BYI0 JIMHUIO NO BO3MOXHOCTU 6/1M3K0 Mexay 3610 1 3680 cm"1u oTMeYatoT NPOLEHT Npo-
nyckaHus /0, npn KkoTopoM 6a3oBast NMHUS NepecekaeT MHUK 3650 cm 'L

3anncbiBaloT NPOLEHT NPOMyCKaHNA Ha BepLuMHe nuka npu 3650 cmM 1/ 1 BbIYUCAAIOT ONTUYECKYIO NAOT-
HOCTb Mo hopmyne

A3660 = y - (2)

CopepxaHue DBPC (% Mmae.), cooTBeTcTBYyHOLLee A3B50. onpeaensioT No KaiM6poBOYHOWK KPUBOIA.

MOXHO ncnonb3oBaTb aBTOMaTMYecKoe onpepesieHne CrnekKTPoOMeTpoM.

3.1.7 lMpeunsnoHHoCcTb

MoBTOpsieMOCTb M BOCNPOU3BOAMMOCTb MeTofa 6blIM yCTaHOBMEHbI B COOTBETCTBUU CO CTaHgapTamu
cepun NCO 5725.

3.1.8 lMoBTOpPsAEMOCTb (CXOANMOCTb)

PacxoxgeHne mexay pesynbTaTtamy ABYX Moc/iiefoBaTeflbHbIX ONpeAesieHni, MoayYeHHbIMU Of4HWUM
1 Tem Xxe onepaTtopomM Ha OfHOI 1 TOW Xe annapaTtype npy NOCTOAHHbIX YCMI0BUAX UCTbITAHUA HA MAEHTUYHOM
ncnbITyeMoM mMaTepuasie B TedeHue AINTESIbHOr0 BPeMeHW Npu HOPMasibHOM U MPaBUIbHOM BbINO/IHEHUU
MeToAa MCMbITaHWi, MOXET NpeBbILLaTh 3HAYEHUs], NPUBEAEHHbIE HXE, TOIbKO B OAHOM criyyae u3 20.

- Heucnosnb3oBaHHble 1 pabouve macna: 15 % wm (x, * x2)j2 0.15. rae X, U X2 — pe3ynbTatbl ABYX
nocfiefoBaTe bHbIX onpeAeneHuii.

NMpumeyaHune — MNoBTOPSEMOCTL ONpejesieHa ToNbKo AN cogepxaHus DBPC B macne 6onee 0.05 % macc.
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3.1.9 Bocnpon3soanMocCTb

PacxoxaeHvne mMexay ABYMSA OTAENbHbIMU U HE3aBUCUMbIMU pesynbTaTaMu onpeaeneHunii, nonyyeHHbl-
MV pa3HbiMU onepaTopamu, paboTalwmuMn B pasHbix 1abopartopusax, Ha ULEeHTUYHOM UCMbITYEeMOM MaTepu-
ane B TeyeHuwe OVNTENbHOTO BPEMEHU MPU HOPMasibHOM W MPaBW/IbHOM BbINOSIHEHWM MeToga WCNbITaHWi,
MOXET MnpeBblllaTh 3HAYEHNS, NMPUBEAEHHbIE HXE TOMbKO B OAHOM criyyae u3 20:

- Heucnosib3oBaHHble macna: gna cogepxauma DBPC s 0.1 % macc, BOCNpOU3BOANMOCTL COCTaB/IsA-
et 0,02 % abcoNtoTHOro 3HaueHus;

- Heucnonb3oBaHHbIe macna: ana cogepxaHus DBPC > 0.1 % mae. BOCNPOM3BOAMMOCTbL COCTaBMsAeT
45 % nnn<x, + x2|/2 0,45, rae x, n X2 — pe3ynbTaThbl ABYX ONpeaeneHui;

- paboune macna: 45 % wvnm (X, + x2)/2 0,45. rae X, n X2 — pe3ynbTaTbl ABYX OnpeaeneHuii.

MpumMmeuvyaHune — BocnpousBoanMOCTb ANA pabounx Macesn onpefeneHa TOMbKO Ana cofepxaHusa DBPC
B Macne 6onee 0.05 % macc.

3.1.10 Otyet
3anuceiBaloT cogepxaHne NPoTUBOOKUCNTE bHbIX NMPUCALO0K HA OCHOBE heHoa U aMWHOB B MPOLEH-
Tax no macce ¢ To4HoCTbi0 Ao 0.01.

3.2 OnpepgeneHuve 2,6-aun-wpeT-6yTua-napa-kpesosia MeETOA0M MHpaKpacHoi
cnekTpocoTomeTpun. Metog B

[na 06bI4HOrO aHan3a Maces, HaxoAAaLWMXCSA B aKCnyaTaunm, MoryT 6biTb MCNOb30BaHbI ceaytoLe
n3meHeHus npoueaypsl no 3.1.

3.2.1 Kannéposka

[OTOBAT OAHY XUAKOCTHYIO KIOBETY C /IMHON ONTUYeCKOoro Nyt 0.2 MM C OKOLLKaMu 13 Xaopuga HaTpus.

3anosHAT KIOBETY HeTSAHbIM TpaHCOPMATOpPHbIM Mac/iioM 6e3 MHrMbuTopa (KanMbpoBOYHbLIA pac-
TBOP € 0%-HbIM cofepxaHnemM nHrméuTopa) u peructpupytot UK-cnekrp.

[OTOBAT He MeHee Tpex KaIMbpoBOYHbIX PACTBOPOB fob6aBneHnem nHruoutopa DBPC c cogepxaHvem
ot 0.1 % macc, fo 0.4 % macc.

PernctpupytoT VK-crnekTp kaxaoro kambpoBoYHOro pactsopa.

N3mepstoT BbICOTY XapaKkTepHbIX MMKOB MHTM6uTopa npuMepHo Ha 3650 cm 1(cMm. pucyHok A.2. npu-
noxeHwue A).

CTpOoAT Ka/IMOBPOBOYHYIO KPMBYHO 3aBUCMMOCTU BbICOTbI MUKA B MPOLEHTax NPOMNyCcKkaHus OT cofepxaHus
DBPC B macre B npoueHTax no macce.

3.2.2 Mpumepbl NCNbITAHWUIA HOBbIX WN NCNO/Ib30BaHHbIX Macen

Tpy pasa 3anonHAIT KaIMOPOBaHHYIO KIOBETY UCMbITYEMbIM MAc/ioM 1 C/IMBAIOT Macso.

CHoBa 3arnosiHAT KIOBETY 1 perncTpupyoT MK-cnekrp.

3mMepstoT BbICOTY XapakTepHOro nvka WUHrMbutopa B MpoLeHTax NponyckaHus BU3yasibHOW OLeHKOM
TakK xe. Kak BO BpeMs npoueaypbl kannbposkn (CM. pUCYHOK A.2, npunoxeHve A).

Mo BbICOTE NUKa onpefensoT cofepxaHne nHrnbutopa B obpasue macna B NpoLeHTax no macce, uc-
nosb3ys KannbpoBOYHYIO KPUBYIO.

3.2.3 lNpeunsnoHHOCTb

MoBTOPsSIEMOCTH M BOCNPOM3BOAUMOCTL A1 MeToAa B ycTaHOBNEHbI Takme Xe, Kak A1a metoga A.

3.2.4 MNoBTOpPsiEMOCTb (CXOANMOCTb)

PacxoxaeHve mexay pesynbratamu AByX nocsefoBaTtesibHbIX onpeAeneHunit, noay4yeHHbIMU O4HUM
1 TeM Xe onepaTopoM Ha OAHON U TOI Xe annapatype Npu MOCTOAHHbLIX YCNOBUAX UCMbITAHWUA HA UAEH-
TUYHOM MUCMbITYEMOM Martepuasie B TeYeHue A/INTESIbHOr0 BPEMEHW NPU HOPMasibHOM U MpPaBUlbHOM
BbINO/THEHUN MeToAa WCMbITaHWA, MOXEeT NpeBbillaTb 3HAYEHUs, NPUBEAEHHbIE HWXE, TO/IbKO B OAHOM
cnyyas un3 20:

- Heucnosb3oBaHHble 1 paboune macna: 15 %.

MpumeuyaHune — MNoBTOPAEMOCTb ONpefesieHa ToNbKo Ana cogepxaHns DBPC B macne 6onee 0.05 % mae.

3.2.5 BocnponssoanmMocTb

PacxoxgeHvne mexay AByMS OTAEMbHbIMW W HE3aBUCUMbIMUW pe3ynbTaTaMn onpegenieHunii, NoyyeHHbl-
MW pasHbIMK onepartopamMu, paboTalolWmMn B pasHbIX 1abopartopusax, Ha WAEHTUYHOM UCTbITYyEMOM Matepu-
ane B TeYeHue A/IMTEeSIbHOr0 BPEMEHW NPU HOPMaJIbHOM W NPaBU/IbHOM BbINOIHEHUW MeToAa WCMbITaHWi,
MOXeT MpeBblliaTb 3HAYEHNS, MPUBEAEHHbIE HXKE, TONIbKO B OAHOM criyyae u3 20:

- Hewucnosnb3oBaHHble Macna: ana cogepxaHna DBPC s 0,1 % mae. BOCNPON3BOAMMOCTL COCTaBsAET
0.02 % abCo/IOTHOrO 3HAYEHUS:

4
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- Heuncnosib3oBaHHbIe Macna: ans cogepxaHus DBPC > 0,1 % mae. BOCNPOM3BOANMOCTL cocTaBnseT 45 %,;
- paboune macna: 45 %.

MpumeuaHune — BocnpousBoAMMOCTb ANS pabouymx Macen onpegeneHa Tonbko ANs cogepxanus DBPC
B mMacne 6onee 0.05 % mae.

3.2.6 Ortuer
CogepxaHue 2,6-au-Tpen)-bytun-napa-kpesona (DBPC) B npoueHTax no macce ykasblBalT C TOYHO-
cTbto go 0,01 %.

3.3 OnpepeneHune 2,6-an-/npet-6yTun-napa-kpesona (DBPC) MeToA0M BbICOKOI(DDEKTUBHOW
XMUAKOCTHOW xpomaTorpadun (BIXX)

3.3.1 BBepeHune

HacTosiwumiAi MeTof MO3BONSET OMpefenuTb copepxkaHue 2.6-gu-TpeT-6yTun-napa-kpesona (DBPC)
B HEMCMo/Ib30BaHHbIX U Pabounx HedTAHbIX Maciax ¢ NOMOLLbI0 BbICOKOI((EeKTUBHOW XMAKOCTHON Xpoma-
Torpaduy nocne noAroToBkM NPo6bl C NCMONb30BAHNEM TEXHUKN TBEPA0Ma3HOl IKCTPaKLmK.

3.3.2 Matepuanbl n o6opynoBaHue

Vcnonb3yloT cnegytowmne matepmanbl 1 obopyfoBaHue:

- BbICOKO3(h(PEKTUBHbIV XMAKOCTHOI xpomaTorpad (BOXXX) ¢ ynbTpaduronetoBbim (YP) feTeKTOpoM
UM Y® netekTopom Ha AWOAHON MaTpuLe;

- KonoHku ¢ casoin C18. pasmepom 3.9 * 300 MM, TO/ILLUMHON MOKPLITUA 5 MKM;

- nNpeakonoHka ¢ gpasoit C18. TONLWMHOW NOKPbITUA 5 MKM:

- KapTpuaxu pasmepom 0.6 r— 1r1 cunukarens;

- Wwnpuy-chnabTp 13 nonuTetTpadTopaTuieHa ¢ pasmepom nop He 6onee 0,5 Mkm (Heo653aTeNbHO).

3.3.3 PeakTtuBbl 1 pacTBOpUTENN

PeakTuBbl JO/MKHbI BKOYATb:

- MeTaHon gnsa BaOXX;

- Body Ansa BaXX;

- M-NeHTaH ansa BIXX.

3.3.4 TBOPAO-XNAKOCTHAA 3KCTpakums

B3sewwBatoT o1 0,250 0.50 r o6pa3ya macna ¢ TouHocTbto 40 0.01 r 1 pacTBOpPSAIOT B 2.5 CM3H-/IeHTaHa.

MpoMbIBAIOT HOBbIV cUMKareneBblli KapTpumx 3 cM3 w-neHTava. antat ygansoT. MNoka cunukarens
B/I2XKHbIA, NpONycKaloT pacTBOp obpasua yepes KapTpuax nog HebonbLIMM BakyymMoM Npu NoToke He 6onee
3 cM3/MUH. Dnt0aT yaanisioT.

CywaT KapTpuax nof Bakyymom B TeyeHne 10 muH. CHpachiBaloT Bakyym ¥ BbIMbIBAOT NOMNOLLEHHbIN
martepuan 3/110eHTOM. KOTOpbI 6yAeT NCNoNb30BaH B XpoMaTorpadmyeckom aHanunse.

CobupatoT nepeble 5 cM3 3/1t0aTta B MEPHYHO KOOy BMECTUMOCTbIO 5 cM3.

MOoXHO NpothnLTPOBATL 3TOT PACTBOP Yepes LNPULL-PUILTP Nepes TEM. Kak NepeMecTuTb ero Bo (p1akoH.

MomelyatoT anaT B N0AX0AALWMIA h/iakoH ANA aHanusa Metogom BOXX.

3.3.5 AHanns akcTpakTa

Mcnonb3yloT cnepytoume ycrioBus:

MopgsmxHaa dasa: n3okpaTnyeckme ycnosus.

OntoeHT: 100%-HbIli MeTaHO UM CMecb MeTaHosna ¢ Bogol Ao 40 % BoAbl N0 06beMy.

BBoavMblii 06beM: 10 — 20 mk/.

CKopocTb notoka: 1 cM3/MUH.

Temnepatypa: nsorepmuyecku npu temneparype ot 30 °C n 40 °C.

Myk 06HapyxeHns: oT 276 00 278 HM C BpeMeHeM yaepxuBaHus oT 3 40 10 MMH B 3aBUCUMOCTM OT yC-
NOBWIA 3N11OMPOBaHNA.

Mpumep xpomatorpaMmmbl NpuBeAeH Ha pucyHke A.3 (npunoxeHuve A).

3.3.6 BbluncneHus

Mnowaab nNuMka uam BbICOTY NUKa o6paslia CPaBHMBAIOT C KaMOPOBOYHBIMY CTaHAapTaMu, NoAroToB-
neHHbIMK no 3.1.4.

CTpOoSAT KaNM6POBOYHYIO KPUBYIO 3aBUCUMOCTU BbICOTbI UM NAOLWAAN MUKA OT COAEPXaHNsA UHrMbutopa
B NpoLieHTax no macce. Mo KanmbpoBOYHON KpuBOI onpeAenstoT cogepxanne DBPC B o6pasue B npoueHTax
no macce.
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3.3.7 MNpeunsnoHHOCTb

[MoBTOPAEMOCTb ¥ BOCNPOU3BOAUMOCTb ObINN YCTAHOB/IEHbI B COOTBETCTBMM CO CTaHAapTamu cepun
NCO 5725.

3.3.8 MNoBTOpsieMOCTb (CXOANMOCTb)

PacxoxaeHvne mexgy pesynbTaTaMy [BYX MOCnefoBaTeflbHbIX OnpefesieHnit, NofyYeHHbIMU OLHUM
1 TEeM e onepaTopoM Ha OAHO 1 TOW Xe annapaTtype Npv NOCTOSHHbIX YCNOBUAX UCNbITAHWSA Ha UAEHTUYHOM
UCMbITYEMOM MaTepuasie B TeYeHue A/INTENIbHOTO BPEMEHU Npu HOPMasibHOM WU MpPaBW/IbHOM BbIMOSIHEHUN
MeToAa MUCMbITaHWi, MOXET NpPeBbIWaTb 3HAYEHUS, NPUBELAEHHbIE HUXE, TOMIbKO B O4HOM cnyyae u3 20:

- Heucnosnb3oBaHHble M paboune macna: 15 %.

MpumeuaHune — NoBTOPAEMOCTb onpeesieHa ToNbko ANA cogepxanHns DBPC B macne 6onee 0.05 % macc.

3.3.9 BocnponssognmocTtb

PacxoxgeHvne mexay AByMSA OTAENbHbIMW U He3aBUCUMbIMU pe3y/ibTaTaMu onpegeneHunii, Nony4yeHHbI-
MW pasHbIMK onepatopamMu, paboTalLlMm B pasHbIX 1abopaTtopmsx, Ha WAEHTUYHOM UCTbITYEMOM MaTepu-
ane B TeYeHuwe ANTENIbHOr0 BPEMEHU MPU HOPMaslbHOM W MPaBW/ILHOM BbINOSIHEHUM MeTofa WCNbITaHWiA,
MOXeT npesblWaTb 3Ha4YeHUs, NpuBefeHHbIE HXKe, TONIbKO B OAHOM criyyae 13 20:

- Hewucnosb3oBaHHble Macna: ana cogepxaHns DBPC s 0,1 % macc, BOCNpPOM3BOANMOCTbL COCTaB-
nsaet 0,02 % abCcoNOTHOro 3HaAYEHUS;

- Heucnonb3oBaHHble mMacna: ana cogepxaHua DBPC > 0,1 % macc., BOCNpOM3BOAUMOCTb cOCTa-
BnsAeT 45 %,;

- paboune macna: 45 %.

MpumeuaHue — BOCNPOM3BOAUMOCTb AJIA UCMO/b30BAHHLIX MAaces OnpefesieHa TOMbKO AN COAepXaHus
DBPC B macne 6onee 0.05 % macc.
3.3.10 Otuer

3anucblBaloT cogepxaHue 2.6-gu-TpeT-6yTun-napa-kpesona (DBPC) B npoueHTax no macce ¢ Tou-
HOCTb Ao 0,01.

3.4 OnpepgeneHve heHoncoaepxawmx MHIM6UTOPOB METOAOM ra3oBoli xpomatorpaduu-
macc-cnektpomeTpun (GC-MS)

3.4.1 CywHoCcTb MeToa

PacTBopuTENb, COfepXawmii BHYTpEHHWUI cTaHAapT (AUMeTUNOoBbIA adup hTanesBoi KMCNOThI), AO-
6aB/1A0T K Macy U COOTBETCTBYIOLUMM Ka/IMGPOBOYHBLIM CTaHAapTaM, cofepXalium U3BecTHoe KONNYecTBo
2,6-gn-tpeTt-6yTun-geHona (DBP) u 2,6-gn-tpoT-6yTnn-napa-kpe3ona (DBPC). O6pasubl u cTaHfapThbl
BBOJSAT B rasoBblii xpomatorpad (GC) ¢ genutenem notoka, MCMosib3yoLnii Macc-cnekTpoMeTpuyeckoe ae-
TeKTUpoBaHue. VIoH xpomaTorpaMmbl C OTHOLLEHMEM MacChbl MOMEKyNbl K 3apsgy ee uoHa (m/z) = 191. 205
n 163 npegHasHayeHbl 418 KOIMYECTBEHHOTO onpeeneHns DBP. DBPC 1 BHyTpeHHero ctaHgapTa CoOTBET-
CTBEHHO.

HacToswwii MeTog NpyMeHuM A5t BcexX HepTAHbIX Maces, B TOM Ynicne Ans pabouux macen, rae ucnosb3o-
BaHne mMeTofoB WK-cnektpodhoToMeTpun MoXeT ObiTb 3aTPyAHEHO M3-3a NOMeX. BbICOKY0 YyBCTBUTE/IbHOCTb Ha-
CTOSILLEro METOAA MOXHO MCMO/b30BaTh 47151 YCTAHOB/IEHWS OTCYTCTBMS MHTMOUTOPA B HEMUTMOMPOBAHHbLIX Macnax.

3.4.2 Mpumep napameTpos npubopa

[enutens noTtoka. 1 Mk BBOAAT C iesieHmeM B cooTHoweHun 200:1 npu 275 °C.

[a3-HocuTeNb: renuii.

[laBneHvie B KONOHKe: NOCTOSAHHbLIV pexum notoka 1,2 cM3/MUH.

KonoHka: 5 % dpenun-, 95 % gumetunnonvcunnokcana, 30 M, 0.25 Mm. 0.25 MKM WUn aKBUBAIEHTHASA.

GC nporpammatop Temnepartypsbl: nyck npu 120 °C. yaepxuBaeTcs B TeyeHne 1 MUH. 3aTem Temnepa-
Typa nosbiwaeTtcs Ha 10 °C/muH fo anouposaHua DBPC. ganee Temnepatypa nosbiwaeTtcs Ha 50 rC/MuH
[0 300 °C. BbigepxuatoT npu Temnepatype 300 X [0 BOCCTaHOB/EHUS 6A30BOW JIMHUN.

MS HacTpoliku: aHeprus nonusauuu (El+) 70 aB. Temnepatypa nosywkn — 150 X . HayanbHas Temne-
patypa — 80 °C, ckaHMpOBaHWe B Anana3oHe OTHOLUEHUS MacCbl MOJIEKy/bl K 3apsgy ee noHa (m/z) ot 50
00 500. 3 ckaHpoBaHUA B CEKYHAY ANA YCTaHOB/EHUSA BPEMEHU yaepxusaHusa no 3.4.7.

HaunHatb ckaHvpoBaHue Ha 3 MUH, OCTaHaBNBaTb CKAHUPOBaHNE He paHee YeM yepes 7 MUH.

3.4.3 GC npuHagnexHocTtu

NnHua: nuHua genutens noToka.

Wnpwuy: BMecTUMOCTbIO 5 nnu 10 mk.



FOCT P M3K 60666—2013

MotoLnii pacTBOpuTE/Ib: TONYON.

3.4.4 KannbpoBoUYHble CTaHAapTHblE pacTBOpPbI

B3sewwwBatoT okono 0.280 r DBPC wn/unu DBP ¢ TouyHOCTblO A0 = 0,001 r BO (psiakoHe BMECTUMO-
cTbotO cm3. obaBnsoT npumepHo 8.00 r HedpTsAHOro macna no M3K 60296. He cofepXallero MHIMGUTOpSI,
B3BELUEHHOr0 C TOYHOCTbIO + 0.01 r. MNepemelwnBalOT MarHUTHOW Melwankoin Ao pacteopeHuss DBPC un DBP.
npu He06X0AMMOCTY Crerka HarpesatoT. [0TOBAT pAA KaiMbpoBOYHbIX CTaHAAPTHbLIX PaCTBOPOB, COAEPXaLLUX
0.02 % macc., 0,04 % macc.. 0.10 % macc.. 0,20 % macc, 1 0.40 % macc., UICNo/b3ysi NPUBEAEHHbIN BbILLE Ka-
NMBPOBOYHbIN CTaHAAPTHbLIV PacTBOP, TO Xe caMoe Macso U TLWaTe/bHO nepemMeLurBas pacTBopbl.

CTtaHAapTbl XpaHAT B TEMHOM W NPOX1agHOM MoOCTe He 6onee 6 mec.

3.4.5 PacTBOpbl BHYTPEHHUX CTaHOapTOB

PacTtBop BHyTpeHHero ctaHgapta 1. BasewwusawT okono 1,000 r gumeTtundranarta € TOYHOCTbIO
[0 = 0.001 r B MepHYH KonBy BMecTuMocTbio 100 cm3.

[loBogAT ToNyosIoM [0 METKU, 3anucbiBalOT Maccy U TWaTesibHO nepemMeLuvBatoT.

PacTBop BHyTpeHHero craHgapTa 2. NMomewatoT 1000 Mk pacTBopa BHYTPeHHero ctaHgapta 1 B mep-
HYI0 KON6y BMecTMMOCTbo 100 cm3, 4OBOAAT TO/IYO/IOM A0 METKM U TaTe/lbHO NepemMeLLnBatoT.

PacTBop BHYTpeHHEro ctaHgapTa 2 He XpaHAT, ero roToBAT A5 KakAON cepun aHann3os.

3.4.6 MogroToBka 06pa3L OB 1 KASIMOPOBOYHbLIX CTaHAAPTOB

MomewatoT no 100 Mkn o6pasua(oB) N KaXA0ro KasiMGpoOBOYHOIO CTaHAAPTHOrO pacTBopa B OTAE/bHbIE
hnakoHbl, 3aTeM gob6asnsaT no 1000 MkA pacTBopa BHYTPEHHEro cTaHfapTa 2 1 XOpoLlo nepemMeLLmBatoT.
AHanusnpyloT o6pasoL(Lbl) U KaIM6POBOYHbIE CTaHAaPTHbIE PacTBOpbI.

3.4.7 AHanuTun4yeckue npoueaypbl

YcTaHaBNMBaKT M HacTpaMBarT Macc-cnektpomeTp (MS) B COOTBETCTBUM C MHCTPYKUUSIMU MPOM3BO-
autens.

MpoBoAAT NONHYI NPOBEPKY (CKaHWpOBaHWE) AN onpefesieHns BpeMeHu yaepxXusaHus n ngeHTndu-
KaLMu coOTBETCTBYHLLMX Lenesbix noHoB DBPC. DBP. gumeTundtanara v pexvwma CesieKTUBHOIO AeTeKTu-
poBaHus LenesblX MOHOB {SIM (cenekTUBHbI MOHUTOPUHT MOHOB)] A1 KAMBPOBKM 1 aHanu3a.

NMpumMmeyaHune — [ MHOTMX TUMOB MacC-CNEKTPOMETPOB, UCMOJb3YEMbIX B KayecTBe AeTEeKTOpOB, MOH Xpo-
MatorpaMmmsbl Ans KoNIM4eCTBEHHOro onpeaesieHnsa MoryTt ObITb nony4yeHbl U3 xpomaTorpadJqucxmx cepvl|7| C NofHbIM MS
CKaHMpOBaHWEM U C AOCTATOUYHbIM OTHOLEHNEM CUrHaN — LWYM. B Takux cnyyasx HeT Heob6xoammocTy 3anyckaTb MS B SIM
pexume. Tem He meHee. SIM ele MoXeT 6bITb npegnovYTUTEeNIbHbIM, YTOObI CIKOHOMUTL 06BEM CoxXpaHAaeMbIX AaHHbIX.

3.4.8 BbluncneHus
MHTerpupytoT v 3anucbiBaloT niowann Lenesbix MoHoB B DBPC. DBP u gumeTtundrtanara u paccuu-
TbIBAKOT KaNM6pOBOYHbIN KoaddhuumeHT RFx Ansa Kaxaoro pacreopa 13 cepun KaimbpoBOYHbIX CTaHAAPTOB

RF*>1V M,]/K /Mcl- 0)
roe A — nnowajb BHYTPEHHEro ctaHaapTa;
— Macca BHYTPEHHEro ctaHgapTa;
[. — nnowaab coeMHeHus;
Mc — macca coeguHeHus.
RFX kannbpoBoYHbIX CTaHAAPTOB, Naolwab BHYTPEHHEero ctaHjapTa v niowaav obpasua ucnonb3yoT
[ANA BblYNCIEHNA CcOoAepXaHWa NHIMbutopa. PekoMeHAyeTCs UCNO0b30BaTh 3/IEKTPOHHbIE Tabnuupl.

cs=[A/RFx]/K /A s]-ms. (4)

roe Cs — cofepxaHve o6pasua;
A, — nnowagb o6pasua;
RFX — kanubpoBo4HbIli KOI(PULNEHT;
— Macca BHYTpPEeHHero ctaHfjapTa;
05— nnowanb BHYTPEHHEro cTaHaapTa;
M, — macca o6pasua.

NMpumeyaHue — HacToswmii MeToL MOXET 6blTb MOAUGMLMPOBAH A5 PACNPOCTPAHEHUS Ha Apyrue gocTa-
TOYHO HU3KOKUASALLME UHTMBUTOPLI HA OCHOBE (DEHO/OB U aMWHOB. HekoTopble AndeHnNaMmnHbl paHee UCNoNb30BaUCh
B TPaHC(OPMATOPHbLIX Macnax u. BO3MOXHO, A0 CUX MOP MCMOMb3YTCA HEKOTOPbIMU NpousBoguTensmu. OgHako BTA
(6eH30TpMa3on) MoXeT pasnaratbCs Npu TemnepaType, UCNONb3yeMoi B HACTosILLEM METoAe.
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3.4.9 MNpeunsnoHHOCTb

HacTosAwwmii meTog nNo3BonsieT 06HapyXWTb CNefoBble KONMYecTBa SIPOTUBOOKUC/IUTE NbHBIX NPUCanoK
WU NOATBEPAUTL OTCYTCTBUE 3TUX COeAMHeHMiA. OHaKo TONbKO OrpaHuyeHHoe Yncno naéopatopuii cMorno
MPUHATH yYacTue B OLleHKe. YCTaHOB/IEHO, YTO MPELM3MOHHOCTb F1aBHbIM 06pa3oM 3aBUCUT OT CTeNeHn pas-
6aBneHNs 1 MOXeT BbITb JIEFKO OLLEeHEeHa Kaxaoi nabopatopueil.

3.4.10 Ortuer

3anucbiBaloT cogepxaHue 2,6-an-TpeT-6yTnn-napa-kpesona (DBPC) B npoueHTax No Macce ¢ TOYHO-
cTbio go 0.01.
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MpunoxeHune A
(cnpaBoyHoeE)

O6HapyXeHVe NPOTUBOOKUC/INTENbHbIX NPUCaA0K METOAOM TOHKOC/IOMHOW XxpomaTtorpadum (TLC)

MpumeyaHune — MeToA UCNONL3YIOT AN1F MPOBEPKN HANNYKS WAN NONYKONIMYECTBEHHOTO ONpeseneHus.
A.l CywHocTb MeToga

HacToswumii MmeTof MoXeT GbiTb UCNOMb30BaH A NOMYKONMYECTBEHHON OLeHkn cogepxaHua DBPC. korga meton
VH{ppakpacHoii cnektpodoTomeTpun. BAXX n meTog razosoit xpomartorpagun — macc-cnektpomeTtpun (GC-MS) Hepo-
CTynHbl. MeToA AaeT NoNyKonuyecTBeHHoe onpeaeneHne cogepxaHns DBPC B HOBbIX Uan pabounx HedTAHbIX Macnax
npu KoHUeHTpauun B gnanasoHe ot 0.01 % mae. Ao 0.10 % mae., c warom 0.02 % mae. OH Takke MOXeT 6bITb NCMNOb-
30BaH A1 KOHUEeHTpauuii B ananasoHe oT 0.10 % mae. fo 0.50 % Mae. nocne cOOTBETCTBYOLLEr0 pa3baB/ieHns macna.

V3BecTHOe KoNn4ecTBO cMecn macna v xnopodgopma (1:1 no o6bemMy) NorsowaoT Ha antoMmHneByto TLC nnacTuHy
(nnacTtuHa A) ¢ cunvkarenesbiM NOKpbITUEM. ocne ncnapeHns pacTBOPUTENs NNAcTUHY NOKPbIBAKT aHaNOrMUYHOW nna-
CTUHOW 8. coBMmeLlLas cnoun cuavkarens.

MnacTvHy A HarpesaloT, B TO BpeMs Kak nnacTuHy B. Ha KOTOpoi KoHAeHcupyeTcs WHIMGMUTOP, OAHOBPEMEHHO
oxnaxpaatoT. MnactuHy B ganee o6pabatbiBaloT hochopomMonmbaeHOBO KACNOTOM U aMmmuakom. Miowaab nonyynsLe-
rocsi CUHero nATHa nponopunoHanbHa konnyectsy DBPC.

A.2 PeakTuBbl 1 pacTBopuTenu

Mcnonb3yoT cnepytolne peakTuBbl U pacTBOPUTENN:

- 3.5%-HbIli pacTBOp hocchoMoNn6AEHOBOI KMCNOTLI B M30NpoNaHose, cnpeli-peakTue Ana xpomarorpadum;

- xnopodpopm, 4. 4. a;

- pactBop ammuaka (25 % NH3nnotHocTbo 0.91 r/cm3npu 20 "C);

- 6enoe Macsno unu N3oNALMOHHOe Macno 6e3 DBPC 1 gpyrux heHonbHbIX NpuMeceii B COOTBETCTBUM C METOL0M
obHapyXeHus.

A.3 O6opygoBaHue

Wcnonb3ytoT cnegytoee o6opyaoBaHue:

- nnacTuHkn ans FLC ¢ cunukarenesbiM NOKPbITUEM TOMLWMHON cnos 0,25 mM;

- WNApuL, BMECTUMOCTbI0 10 MKA;

- HarpeBarTesbHbIi anemMeHT, o6ecneunBaiownii nogaepxaHve Temnepatypsl (125 + 5) "C;

- YCTPOIAiCTBO A4N19 M3MepeHNs TemnepaTtypbl HarpeeaTens;

- MeTa/iIMyeckunii BOAOHENPOHMLLAEeMbI KOHTEiHEP C NIOCKUM AHOM, NPUBAN3NTENbHBIMK pasmepamu 6 * 6 cm.
BbICOTON 7 — 10 cm;

- CTEK/ISIHHbI1 KOHTeHep ¢ NNOTHOM KPbILWKOM, ucnonb3yemblii B TLC. pazamepom 20 * 7 cM. BbicOTON 20 cM (MOX-
HO MCMO/b30BaTh 06bIYHbIA IKCUKATOP).

A.4 MpoBeaeHve NcnNblITaHWiA

A.4.1 Ana copepxanna DBPC ot 0.01 % macc, go 0,10 % macc.

[0TOBAT CTaHOapTHbIE pacTBOpbl B 6€/10M Macnie unu usonsuMoHHom 6a3oBom macne 6e3 DBPC. cogepxalwue
0.01 macc.%. 0.02 % macc.. 0.05 % macc, n 0.10 % macc. DBPC.

Pa36aBnfAloT NCNbITYEMOE Mac/o U CTaHAapTHble PacTBOPbl X/1I0pOoOpMOM (0AWH 06BbEM Macna Ha OAuH 06beM
xnopogopma).

BbipesaloT aBe nnactuHkn ans TLC (A n B) pasmepom 6 * 6 cM. [lensit ux kapaHgaloMm Ha yyacTku naowagbio
1 cM2. YyacTku, pacnosioXeHHble B npeenax 1 cm oT KpaeB NAacTUHKW, HE UCMOJb3YIOT.

C nomouybo Wwnpuua HaHocAT 10 Mk pacTBopa Macsia B Xx/10pohopme B cepefivHy 0HOro 13 y4acTKoB Naowwaabio
1 cmM2 Ha nnacTuHke A.

AHanornyHo HaHocAT no 10 MKN cTaHf4apTHbLIX PACTBOPOB B CEPe/IMHbI COCeJHUX YYaCTKOB Ha naactuHke A.

YpanawT xnopoopM C NNAaCTUHKKA Ha BO3Ayxe Npu TemnepaType okpyxatowiei cpeapl (MpUbnnM3nTenbHO B TeYeHne
2 MUH).

MpnmevyaHune 1— BaxHO NOMHOCTLIO yAanTb pacTBOPUTENb. DTO yCTaHaB/IMBAKOT MO OTCYTCTBUIO 3anaxa
xnopodopma.

MomewlaloT Ha NAACTUHKY A BTOPYIO NNACTUHKY B. coBMeLLas cnou cunmkarens.

MpumeyaHune 2— /N5 Macen c BbICOKMM COflepX)XaHUeM apomMaTUyeckux yrneBoAopo0B U 0COGEHHO Npu 1c-
nob30BaHNN NNacTUHOK TLC ¢ HU3KOW NIOTHOCTBIO CUAVKArens ycTaHoOB/IEHO, YTO flydllee pasfesieHne npu cogepxanHnm
DBPC 0.01 % macc, focTuraetca npm He6o/1bLLIOM 3a3ope Mexay nnactuHkamu (0.8 mm).

OXna)K,Cl'a}OT nNacTuHKY B. nomecTus Ha ee NOBEPXHOCTb MeTanmyecknii KOHTeVIHep CO NbA0M.
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MomewaloT BCO cucTeMy (MNacTHKM A n B 1 KOHTeliHep-xonoAunbHUK) Ha HarpeBaTesibHOe YCTPOWCTBO, Nofa-
AepxuBatolee Temnepatypy (125 + 5) "C. AnloMuHMeBasi NOBEPXHOCTb MNACTUHKM A KOHTaKTUpyeT C HarpeBaTesibHOM
NOBEPXHOCTbIO.

Yepes 5 MUH nnacTuHkn A n B pasgensioT.

OnpbickMBalOT NAacTUHKY B docchomonnbaeHoBbiM peakTuBom. CywaT npu TemnepaTtype okpyxatowiei cpefbl
(oKpalumBaHne NposiBUTCS GbiCTpee, ecnu NAACTUHKY HarpeBaTb B TeYEHWEe HecKo/bkux MuHYT go 90 "C) n 3aTem noa-
BepratoT BO3AelicTBUIO NapoB aMmmuaka. MNaTHo DBPC 6yfeT cMHUM Ha 6enoM coHe.

A.4.2 Ana copepxaHua DBPC ot 0,10 % macc, go 0.50 % macc.

PasbaBnsaoT npoby 6enbiM Mac/IOM UM N30NALNOHHBIM 6230BbIM MAC/1I0M B OTHOLLEHUW OAUH 06beM NPO6bI K TpeM
obbemaMm pasbasuTtens.

MpnmeuvaHune — Mcnonb3yemoe B kauecTBe pasbaBuTens mMacsio He A0/KHO cofepxaTb DBPC.
WcnbiTaHne pasbaBneHHol Npo6bl NpoBoasAT no A4.1.

A.5 PesynbTartsl

CpaBHMBalOT LBeT NATHa o6pasua Ha NPOAB/IEHHON MAacTUHKe C LBETOM MNATEH 415 CTaHAApPTHbIX PacTBOPOB.
B cnyyaB A.4.2 yunTbiBalOT KO3 PULNEHT pasbaBneHns.

A.6 MNMpeuns3moHHOCTb

MpeymnsnoHHOCTL METOAA HE ONpPesesnsanach.

10
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-- WHTEHCUBHOCTb NPOMYU,EHHOIo U3nyyeHuns t. 2 -- NHTEHCUBHOCTb BXoasauew nsnyvyeHuns 10

PucyHok A.1 - TunuuHblii K-cnekTp aByxay4deBoro VIK-cnekTpohoTomMeTpa npu onpegeneHun cogepxavms DBPC
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I'dogenam» r, %

PucyHok A.2 — TunuuHblii VK-cnekTp npu cogepxanun DBPC 0,30 % macc.



Mookxuym>»
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Mpunoxexnne B
(cnpaBo4HOE€)

OnpefenieHns NaccMBaTOPOB B HEPTAHBIX Macnax MeTOAOM BblCOKO3((EKTUBHOM XNAKOCTHOWN
xpomatorpadum (BIXX)

B.1 O6nacTb NnpuMeHeHUs

HacTosiwmnii metod nNpuMMEHAT ANA onpejefieHWs NaccuMBaToOpoB, MPOW3BOAHbLIX 6GeH3oTpuasona. Takux Kak:
N-6uc (2-aTnnrekcun}-ammHomsrun-tonytpmason (TTAA). 6eH3oTpuason (BTA) u 5-metun-1H-6eH3oTprason (TTA)'1B He-
MNCNO/b30BaHHbIX Y paboumx HeTAHbIX N30NALMOHHBIX Maciax MeTogom BIXKX.

MpumeuvyaHune — ITOT MeTO4 OCHOBaH Ha CyLECTBYWOLEM MeToJe OnpejesieHns Apyroro naccusaropa —
BTA. KOTOpbIii MOXeT 6bITb 0GHAPYXXeH B TOM Xe XpomaTtorpauyeckom nHTepsase, 4to u TTAA. Kak ONncaHo Bbille.

[ins kanu6poBkM B HACTOSALLEM MeToAe WMCMOMb3YyT TOBapHbIA NpoaykT TTAA. Cneyuduueckas norpewHocTb Me-
TOAA 3aBUCUT OT CTEMEHUN €r0 YNCTOThI.

B.2 OCHOBHble NONOXeHNA

B.2.1 KpaTkoe copgepxaHue

HaBecky o6pasla mMacna pacTBOpsilOT B NeHTaHe W NponyckalT noj BakyyMOM Yepes cuavkarenesblii kapTpuax
(SPE), npegBapuTe/ibHO MPOMbITbIi METAHO/IOM U NeHTaHOM. OCTaToK HEMOJIIPHbIX KOMMNOHEHTOB Macna, yAepXaHHbIX
TBEepAoii hasoii, 3aTemM 3nOMPYIOT creayoleil nopuneit neHTaHa v ygansaoT. KapTpuax BblAepXunsalT nog BakyyMoMm
[l0 MOJIHOTO BbICYLUMBAHUS.

OnpefensieMble BellecTBa 3/1OUPYIOT 3afaHHbiM 06beMoM MeTaHona v unbTpytoT yepe3 PTFE cwmnbTp ¢ pas-
Mepom nop 0.45 MKm.

PactBop BBOAAT B cuctemy BI)XKX. o6opyaoBaHHy0 o6palleHHO-ha3Ho KONoHKOM, n obHapyxusaloT TTAA Y
[leTeKTopoM npw ANVNHE BOSHbI 260 - 270 HM.

B.2.2 3HauyeHne v npuMmeHeHune

HacTtosiwmnii meto pacnpoctpaHsieTcs Ha onpegeneHne TTAA Ans o6bI4YHOTO aHanusa.

TTAA — amuHocofepxaliee BelecTBO, NPOM3BOAHOE TONYTpMasona. Xuakoe npu KOMHaTHOM Temnepatype, Ao-
6aBnsemMoe B He)TAHbIe U30/1SILMOHHbIE Macna B ka4ecTBe naccusaTopa MeTannos 6narogaps ero CnocCo6HOCTN NHTNGK-
poBaTb KOPPO3MOHHbIE peakuun Ha NOBEPXHOCTU MeAun (U APpYrMx MeTassioB) U NPUCYTCTBYIOLLNE B Mac/e COefUHEHUs,
pearupyowme ¢ Mmetannamu. TTAA o6bl4HO f06aBNAIOT K HE(PTAHLIM Macnam B KOHUeHTpauumn 0,005 % - 0.020 %.

[pyrue npon3soAHble Tprasosa. UCMob3YLWNecs B HeTAHbIX U30NALMOHHBIX Macnax, Takme kak BTA (6eH30Tpu-
ason) n TTA (TonyTpuaaon). umetoT 6051ee HU3Kyl0 pacTBOPMMOCTb B Macne. BTA ncnonb3yloT 6onee WMpoko, yem TTA.
rnaBHbIM 06pPa30M /19 U3MEHEHNS 3/1eKTPUYECKUX CBOCTB NOBEPXHOCTUN MefU.

TTAA npegctaBnsetr coboli cmecb [ABYX u30oMepoB: M,M-6uc(2-arunrekcun)-4-metnn-1H-6eH3oTprason-
1-meTunamuHa un bl*-6uc(2-atunrekcnn)-5-mernn-1 H-6eH3otprascn-1-metunammHa. Misomepbl 06bIYHO He pasfensTcs
B YC/I0BMAX HACTOALLEro MeToAa, Ho MOryT AaBaTb ABa YaCTUYHO NEPeKPbIBAOLMXCA MUKa MPKU UCMOb30BaHUN BbICOKO-
3thhekTUBHbLIX KONOHOK (C18. 250 MM), NpK 3TOM y4uUTbIBAKOT 06LLYI0 NaoWwanb ABYX NUKOB.

CUNbHO OKNCNIEHHbIE Macsia MOTyT YacTUYHO B/MATL Ha pe3ysbTaTbl aHanv3a, AaBas nomexu oT Y® nornioweHns
NONAPHbIX COeAVHEHWNIA, NPUCYTCTBYIOWMX B Macne. Mpn COMHEHWUU B pesyfbTatax ucnbiTaHus Ana 6osee TOYHOro onpe-
AeNIeHNss MOXHO MCNo/b30BaTb MeTO[ CTaH4apTHbIX J06aBOK.

MeTo/ MOXHO MCNONb30BaTh AN KOHTPONSA cogepxaHus TTAA B NacCUBUPOBAHHbLIX Paboynx U HEUCMNOb30BaHHbIX
N30NALNOHHbIX HE(PTSAHbIX Macnax.

MpumeyaHue — [N ONTUMAaNLHOTO pasfeneHus v 06HAPYXEHUs UHANBUAYA/bHBIX XpoMaTorpaguyeckux
CUCTEM 3TOT MeTOoZ, JoNnycKaeT G0/iblUy0 TMEKOCThL B BbIGOPE HEMOABUXHON U MOABWKHONA pasgensiownx gas.

B.2.3 MNMomexn

B.2.3.1 Coantoupyrolmne KOMNOHEHTb!

Bbino ycraHosneHo, uto TTA coantonpyeT ¢ TTAA B ycnosusx Hactoswero metoga. TTAA. kak npasuno, pasnara-
eTca o TTAB pe3ynibTaTe HEKOTOpPbIX CTaauii xpomaTorpachmnyeckoro npouecca, n Y®-cnektp o6oux coefuHeHwuit (no 3a-
perucTpupoBaHHO XxpomaTorpaMme) ofMHaKOB.

MpumevyaHnune — PekomeHayeTca npoBepsaTb a(hEKTUBHOCTb pasgenenuns coanoupywwmnx TTAA n TTA
npy BbIGPaHHbIX YCNOBUSAX.

B.2.3.2 Y®-nor/oweHne Mellawwmx coeguHeHnii

' B kavecTtBe npumepa TTAA. nmetoweroca B npogaxe. Ciba © Irgamet 39 (CAS Homep 80584-90-3 + 80595-74-0
n B cmecu B DSI © nHrnémutopom cepbl). IT1a nHopmauma npuseeHa ANA Nosb3oBaTesnieli HacTosAWero craHgapra
1 He 03Ha4aeT kakoii-nnbo noagepxkn MI3K aTux NpoayKTOB.

14
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CnekTpbl Y®-NOrmoweHnsi CU/IbHO OKUC/IEHHBIX Macesi MOTyT COAepXaTb COeAMHEHUS, NOKa3blBaLMe 3HAUYEHNS
BPEMeHW yaepxuBaHus, 6iuskue k TTAA. o 3TOi e NpUUYMHE MOTYT BO3HUKHYTb (DOHOBbLIE LUYMbl.

Korpa pasgesieHve nukoB 3aTPyAHEHO UM NPOUCXOLMUT NepeKpbiBAHNE MUKOB, A/ KOIMYECTBEHHOM OLeHKN Crieay-
eT NCNoNb30BaTh METOA CTaHAaPTHbIX LO6ABOK.

B.3 O6opypoBaHue

B.3.1 AnnapaTtypa

Becbl ¢ BepxHeii 3arpyskoii, c aBTomaTtu4ecknuMm TapypoBaHieMm, ¢ TOYHOCTbIO B3BelunBanus o 0.001 r. npegHasHa-
YeHHble ANA B3BelLMBaHMA He meHee 100T.

BakyymHasn cuctema gns SPE.

Cunukarenesble KapTPUKKN 47151 3MI0MPOBAHNA B BakyyMme.

Cwunukarenesble kapTpumxm SPE. CopbeHT - cunukaresnb maccoit ot 500 go 1000 m. pH 2 — 8. c pa3mepom ya-
ctuy ot 20 o 200 MKM.

NMpumeuaHune 1— BbiGop Macchl copb6eHTa 3aBUCUT OT MAcCChl aHa/IM3MpPyemMoro obpasua 1 emMKocTu Kap-
Tpugxa. Mpy onTUMMU3aLMN METOAA PEKOMEHAYETCS NPOBOAUTL NPOBEPKY A5 aHaIn3a BbiXoga.

®dunbTpbl M3 PFTE ¢ pa3mepom fueek 0.45 MKM. COBMeCTUMbIE C NepexoaHVKoM Jlyepa.

Cuctema BOXX. o6opygoBaHHas:

- HacocoM, NOAXOAAWMM HE MEHEE YeM NS ABYX pacTBopuTeneil;

- ycTpoiicTBOM BBOAa Npo6bl, nogxoaawmm ana seoga ot 10 go 100 mkn (MpeAnoyTuTeneH aBToMaTuyeckuii BBo4
npoobl);

- KOJIOHKamMu ¢ o6palieHHol pasoli (RP) C8 nnm C18 aHAakennupoBaHHbIMU (6/10KMPOBAHHLIMUW), NOAXOASALLUMMN
AN NoABVMXHOW dasbl ¢ pH 2 — 8.

MpumeyaHune 2 — [AMHA KONOHKNA U SUAMETpP YACTUL, MOXET MEHATbCS, OTBETCTBEHHOCTb 3a BbI6OP ATUX
napameTpoB HeceT S1aboparopusi, UCMOMb3YIOLWAs HACTOAWMI MeTog. XopoLwne pesy/ibTartbl aHannsa 6bin nonyyeHs
C KOMIOHKaMU ANUHOM oT 150 fo 250 MM. AnameTpom 4.6 MM 1 pasmepom yYacTuy, oT 3.5 40 5.0 MKM;

- RP npenkonoHKoW ¢ Takoii e HenoABMXHOI (ha3oi;

- Y® getektopom (ans 3anucm Y®-cnekTpa npeAnoyTuTeIbHO UCNONb30BaTh JeTeKTop Ha AMOAHO maTpuue);
- YCTPOWCTBOM c6Opa U HAKOMIEHUSA AaHHbIX.

B.3.2 PeakTuBbl © matepuasbl

B.3.2.1 YncToTa peaktusos

Bo BCex NCMbITaHMAX NCMONb3YIOT peakTUBbl TO/bKO knacca u. 4. a.

Bce pactBoputesnu, Ucnosib3yemMble 415 XpomaTorpaunuueckoro 3/10MpoBaHnsa AO/KHbI 6bITb Knacca gns BOXX.
B.3.2.2 Tpebyemble peakTusbl

MeTtaHon gna BIXX.

Boga ona BOXXX.

H-MeHTaH ana BAXX.

Tonyon.

B.3.2.3 CtaHgapTHble maTtepuansl

B kauecTBe Ka/MbpOBOYHbIX CTAHAAPTOB UCMOMb3YIOT JOCTYMHbIe B Npogaxe BTA v akBMBaneHTHbIN TTAA.

MpumeuaHune 1— He cnegyeT Mcnonb3oBaTth AN KaNnOpPOBKM AOCTYNHbIE B Npogaxe pacTtsopbl TTAA B He-
hTAHOM Macne unu gpyrux NoAXoAALWMX PpacTBOPUTENSX, faxe ecnun cogepxaHne TTAA B HUX U3BECTHO.

TTA knacca u. g. a.
BTA knacca u. 4. a.
Ba3oBoe macno. HedTaHoe n3onaunoHHoe mano ans pasbasneHuns, He cogepxaliee BTA n TTAA.

MpumeuvaHune 2— lonpuunHam, ykasaHHbiM B B.2.3.1. 6a30Boe Macno Ans pasbaBieHns Takke He A0/HKHO
cogepxatb TTA n BTA.

B.3.2.4 CtaHgapTHble pacTBopbl

B.3.2.4.1 NcxogHblit pacTBop

VcxoaHblii pacTBop npeacTaBnsieT coboli KOHLEeHTpUpoBaHHbIA pacTBop TTAA u BTA B Tonyone. FOTOBSIT cBEXUIA
MCXOHbI pacTBOP Kax/ble TP Mecsila 1 XpaHAT ero B TEMHbIX ByTbifikax npu KOMHATHO Temnepartype.

MpumeuyaHue — Bbl/I0 yCTAHOBEHO, YTO UCXOAHbIA PacTBOP KOHLEHTpauueid 1000 Mr/kr cTabuneH B Te-
ueHne Tpex mecsues. Ecin TpebyeTcs 60/1ee ANUTENbHbIE CPOK XPaHEHUS, er0 CTabUIbHOCTL A0/KHA 6bITh MPOBEpEHa
CpaBHEHWEM C HOBbIM PACTBOPOM.

B.3.4.2.2 CtaHpapTHble pacTBopbl

[na kanubpoBKM U3 NCXOLHOrO pacTBopa roToBAT He MeHee NATW pa3baB/ieHHbIX PaCTBOPOB.

Ans Kaxgoi ctagumn kannbpoBKy rOTOBST CBEXWE pacTBOPbI pasbaBieHnemM NCXOLHOro pacTBopa 6a30BbIM Mac/ioMm.
CTaHAapTHble pacTBOPbI A0/MKHbI 6bITb OT 5 40 500 Mr/kr.
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B.4 OT60p Npo6

Llenbio oT6opa aABNsSieTCA NosnyyYeHne npeacTaBuTebHOV Npobbl A ncnbiTaHns. JlabopaTopHble Npo6bl 0T6MpatoT
no M3K 60475. KOHKpeTHble MeToZbl 0TGopa NPo6 MOryT NOBAUSTL HA TOYHOCTb HACTOSILLLENO METoAa UCNbITAHWUIA.

B.5 MpoBeaeHne ncnbiTaHuii
B.5.1 MoaroToBka annapaTypbl

B.5.1.1 Mpu6opsbl

KOHKpeTHble KOHCTPYKTUBHblE OCOGEHHOCTM NPMOOPOB, KOJTOHOK U AeTEKTOPOB AenatT HelesiecoobpasHbiM noa-
pobHoe onucaHne pabounx ycnosuii. CnegyeT obpawjaTbCa K MHCTPYKLMUM MPOM3BOAMTENA NO 3KcnayaTauun npuéopa
B 3aBNCMMOCTU OT BblIGOpaA YCNOBUiA pasfeneHns n o6HapyxXeHus.

B.5.1.2 Ycnosua pasgenexusn

O6e RP konoHku ¢ pasamu C8 n C18 aHAKeNMpOBaHHbIMU NOAXOAAT ANna pasgeneHus TTAA. Xopolee pasfe-
NleHne TNoXeT ObiTb 4OCTUXYTO C MOMOLLbIO M3OKP3TUUECKOTO WAWN FPaAMEHTHOTO 3/1I0MPOBaHNA C MOABWXHON has3oi
BOZia/MeTaHON: COOTHOLWEHME pacTBopuTeneii MoxeT 6biTb 0T 50 % Boabl/50 % MeTaHona (konoHka ¢ pasoii C8) go 20 %
BOAbI/80 % meTaHoNa (konoHka c chasoin C18).

CkopocTb notoka — o7 0.5 40 1.0 cM3/MUH.

B kauyecTBe pykoBofcTBa B Tabnuue B.1 npuBefeHbl HEKOTOPbIE 3KCMEPUMEHTasIbHbIE YC/I0BUSA, HO Kaxaas nabo-
paTopusi o/mKHa onpeAenunTb CO6CTBEHHbIE ONTUMasibHble NapameTpbl pas3feneHuns.

Xopoluee pasgeneHne 4ocTuraeTca Npy Noay4yeHnun oCTporo CUMMETPUYHOIo nuka 6e3 nepekpbiBaHuA ¢ Nukom BTA.

MpumMmeyaHne — B HEKOTOPbIX CAy4yasix 4N Ny4yllero pasfeneHns u usbexaHuss pasMbiBaHUsi 3afHero
(hpoHTa MMKa NpPeAnoYTUTEeNIbHO UCMO/b30BaTh B NOABWXHON (hase 6ydiepHblii pacTBOP BMECTO YMCTOl BoAbl. Mcnonb-
30BaHue yKkcycHokucnoro 6ydepHoro pactesopa ¢ pH 3 (koHueHTpauuei ot 50 go 80 MmMonb/AM3) NOBbILWAET KAa4ecTBO
pasgenenus. Mpu aToM cregyeT NPoBepUTb CNekTp norsoweHuss TTAA. MOCKONIbKY OH MOXET MEHSITLCS B 3aBUCMMOCTU
ot pH pacTtsopa.

Tab6nuuya Bl — Npumepsbl ycnosuii pasgeneHus

Fpaduk
Ycnosus TTAA RT*. IBTA RT*),
Kononka MpumeuyaHue
pasgeneHus Bpems. Boaa. MeTanon.o MWH Mun
MUn % 7
C18. M3okpaTtuyeckoe, 0:00 30 70 3.5—45 2.5—3.0
250 mm 1 cmM3/MUH
20:00 30 70
C18.250 mm  [pagveHTHoe. 0:00 30 70 3.5—45 2.5—3.0 Mpouegypa
1 cM3/MUH co 100%-HbIm
4:00 30 70 MeTaHos/IoM
obecneunsaet
6:00 0 100 OYUCTKY KOJIOHKU
10:00 0 100
14:00 30 70
C18.150 mm pagneHTHOE. 0:00 50 50 8.0—9.0 5.0—6.0
0.5 cM3/MUH
15:00 50 50
20:00 0 100
45:00 0 100
50:00 0 100
C18.150 mm pagueHTHOE, 0:00 20 80 6.0—7.0 5.0—6.0
1 cm3/MuH
7:30 0 100
14:00 50 50
18:00 20 80
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OkoHuyaHne Tabnmubl B. 1

Ycnosusa
KonoHka

paspenexus Bpems.

YUH

C8.150 mm M3okpaTtunyeckoe. 0:00
0.5 cmM3/MuH

20:00

C8.250 mm M3okpartuueckoe. 0:00
1 cm3/MuH

10:00

* RT — Bpems ygepxuBaHus.

B.5.1.3 Y® getekTuposaHune

Fpaduk

Boaa.
%

50

50

30

30

MeTanon.%

50

50

70

70

TTAA RT*.

MUH

3.5—4.5

3.5—4.5

FOCT P M3K 60666—2013

(BTA RT-).

MpumevaHune
YUH

2.5—3.0

Yo petektupoBaHne TTAA NpoBOAAT Ha AJIMHE BOJIHbI 264 HIM. COOTBETCTBYIOLLEN MaKCUMYyMY NOroweHus (pucy-

HOk B.1).
onnMuWwwun NTAOTH

1— Y®-cnektp 3TA; 2 — Y®-cnertp TTAA

PucyHok B.1 — Y®-cnektpbl TTAA n BTA

B.5.2 Kannb6poska

B.5.2.1 YcTaHaBnAvBaKT MHENHbIV Anana3oH 415 KOHKPeTHOro UCnosib3yemoro npuéopa v BbibpaHHo npoLeaypbl
pasgeneHusi. MeTof [O/IKEH AaBaTb JIMHENHbIA OTKIMK B AMana3oHe KOHLeHTpauuii ot 5 go 500 mr/kr.
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B.5.2.2 MpoBeaeHne KannbpoBkn

[OTOBAT He MeHee NATW CTaHAAPTHbLIX PacTBOPOB pa3basieHnem ncxogHoro pactsopa (B.3.2.4.1) 6a30BbiM HehTs-
HbIM MacnoMm. lna Kaxpaol kannbpoBKM rOTOBAT CBEXWB CTaHAapTHbIE PacTBOPbI.

3kcTparmpytoT 6a3oBoe Macno v Kax/Ablii cTaHAapTHLIA pacTBop Mo npoueaype, npuseaeHHoi B B.5.3.1. AHanu3
NPOBOASIT TPU pa3a, He MeHee YeM ABYX KpaliHWX Touek (MUHUMYMa U Makcumyma).

CTpoAaT rpaduk 3aBMCUMOCTW NAOWAAN MUKA OF KOHLLEHTPaLUM 1 pacCcUnTbIBAIOT NyULlYto KasinbpoBOYHYIO KPUBYIO,
COOTBETCTBYHOLLYIO 3KCNEPUMEHTANIbHBIM TOUKaM, MO perpeccuoHHoli Mogenu (y = bx +T). KoadhuUUMeHT Koppenauum

6onee 0.99 cunTaloT NpuemnemMbiM. 118 CBOGOAHOIO YleHa T LO/MKHO BbINOMHATLCA HEPABEHCTBO

KanubposKky npoBoasT kaxable 6 mec. CnefyeT nepuognMyeckn UCnbiTbiBaTb KOHTPO/bHbLIA 06pasel, ¢ N3BECTHOM
KOHUeHTpaumeii Ans NpoBepKU cTabuibHOCTU MeToAa.

B.5.3 AHanus

B.5.3.1 NpepBapuTenbHas noArotoska o6pasua ¢ nomouibio SPE

C nomoLybio BakyyMHO! cucTeMbl Me[/IeHHO NPOMbIBAOT cuankarenesblii kapTpuax SPE npnbnusutensHo 5 cm3
MeTaHosa, 3aTeM KOHAULMOHMPYIOT ero nponyckaHnem npubnunsmtensHo 10 cm3 neHTtaHa.

B3BewwnBaT nopumto obpasua maccoi ot 0.5 o 2.0 r ¢ TouHocTbio go 0.01 T.

MpumeuyaHue 1— Macca o6pasya 3aBUCUT OT Macchl copbeHTa kapTpuaxa. M36biTouHas macca obpasua
neperpyxaet COp6eHT 1 BAUSET Ha JINHERHOCTL METOAA, 3aHWXasi BEPXHUIA Npesen onpesenisieMbiX KOHLEHTpaLuii.

Pas6asnsatT ob6pasel, 10 cM3 neHTaHa v NponyckalT pacTBop Yepes npejsapuTenibHO NOArOTOBNEHHbIV KapTpuax
CO CKOPOCTbIO He 60/1ee 3 CM3/MUH. YTUNU3MPYIOT 3/1toat.

MpombiBalOT KapTpuaK 20 CM3 CBEXEro NMeHTaHa Co CKOPOCTbio He 6osee 3 CM3/MWUH 415 yAaNeHUs HENONAPHbIX
coefiuHeHWt macna, afcopbupoBaHHbIX cUAnKarenemM. YTUAN3npyoT antoar.

Cywat copbeHT nof Bakyymom oT 540 10 MuH.

MeAneHHO NPOMbIBAIOT KapTPUAX METAHO/IOM (C MOMOLLbIO BaKyyMHOW CUCTEMbl UAWN BPYYHYHO, C MOMOLLbIO LUMPK-
ua), cobupasn nepsblie 5.00 cm3antoara B MeEPHYIO Konoby.

MpunmeuvuaHnne 2 — Ob6pasel MOXeT ObiTb 3/1IOMPOBAH PA3/IMYHBLIMU PACTBOPUTENAMU, HaNpUMep Xpoma-
Torpachnyeckoit noaBuxHol asoii. Mpu MCNONb30BAHUU aNbTEPHATMBHOIO PAcTBOPUTENS NPOBEPSIOT PacTBOPUMOCTb
B HeMm TTAA.

MpumevyaHune 3— [N y[0BNeTBOPUTENILHOIO @aHAIMTUYECKOTO BblAENeHNA MOryT 6biTb UCMOb30BaHbI pas-
NunyHble 06beMbl pacTBopuTens (cMm. B.6).

B.5.3.2 BO)XXX aHanus

TOYHbIM LWNpULEM BBOAAT B BAXXX nopuuto antoata, cobpaHHOro B kKosiby BMeECTUMOCTb0 5 cm3. O6beM BBOAVMMOIA
npo6bl 3aBNCUT OT YyBCTBMUTENBHOCTM Npubopa 1 Maccbl UCMbITYEMOro Macna, 06bIYHO MCMOMNb3YIOT NET/IEBO fo3aTop
BMECTUMOCTbto 0T 10 fo 100 MK/.

MpoBOAAT aHaNn3 1 PerncTpupyoT naowasb Nuka, COOTBETCTBYHOLLErO BpeMeHU yaepxmBaHma TTAA.

B.5.4 BbluncneHus

Tak Kak nofly4eHHas KaIMbpoBOYHAS KpMBAsi XapakTepnulyeTcs ypaBHeEHUEM y = bx + T. cogepxaHme TTAA, mr/kr.
BblUMCNSAT N0 hopmyne

TTAA _ nnowags nuka - ;72 (B1)

B.5.5 OTyeT
Yka3biBaloT cogepxaHne TTAA B Munaanurpammax Ha KuiorpamMm € TOYHOCTbIO 0 TPeX 3Havalux uudp.

B.6 BbluncneHue Bbixoga u3BnevyeHuns

B.6.1 Bbixog agcopbumm

MpoBepsaoT BbIXOA afcopbuun cunnkarenesbix kapTpuaxein SPE cnegyoowmnm obpasom:

- NogkIYaloT ABa KapTpuxa nocnefoBaTtefibHO K BaKyyMHOW cucteme;

- MponyckalT cTaHAapTHbI o6pasel, (200 mr/kr) uepes oba kapTpuixa B cooTBeTcTBum ¢ B.5.3.1. a 3aTem kap-
TPUAXKW Pa3fensioT v KaxAablil 0TAeNbHO anompytoT 5 cm3 MeTaHona:

- aHanusupyloT gBa obpasua u 3anucbiBaloT pesynbTaTbl B BUAE X, (KOHLEHTpauus, onpejesieHHas B afare
13 BEpPXHEro kapTpugxa) u x2 (koHueHTpauus, onpefeneHHas B a/t0ate 13 HUXHEro KapTpuaxa);

- ybexpatTcs, yTo— " — <0.98.
X, + X2
B.6.2 Bbixog antouposaHus
MpoBepsIoT BbIXOZ, 3/1I0MPOBAaHNA CcUVKarenesbix kapTpugxein SPE cnegytowmm o6pasom:
- nponyckawT cTaHAapTHbI o6pasel (200 mMr/kr) yepes kapTpuax B cooTBeTcTBUM € B.5.3.1;
- 9/1OMPYIOT KapTpUAX asMKBOTON MeTaHona o6bemom 5 cM3, a 3aTeM BTOpPOI a/lMKBOTON MeTaHona Takke 006b-
eMoMm 5cm3;
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- aHanusupylotT o6a obpasua OTAENbHO U 3anMCLIBAIT pe3y/bTaTbl B BUAE (KOHUEeHTpauus, onpegesneHHas
B NepBOM 3/toaTe) u X2 (KOHLeHTpaLwusi, onpejefieHHas BO BTOPOM 3/oare);

- y6expatorcs, yTo—— <0,98.
X1~ 2
B.7 Mpeyns3moHHoCTb

B.7.1 Mpepen obHapyxeHus

B ycnoBusAx HacTosLLero cTaHAapTa oxuaaemblii npegen obHapyxeHns - He MeHee 5 mr/kr. Kaxaas nabopartopus
[O/IKHa onpefennTb CO6CTBEHHbI Npeaen o6HapyXeHus.

B.7.2 MoBTOpAEMOCTb

PacxoxgeHne mexay pesynbtatamu Byx NocnefoBatesibHbIX OnpeAesieHunii, Noay4yeHHbIMU O4HUM 1 TEM Xe one-
paTopoM Ha OAHOVi 1 TOI Xe annapaType Npu NOCTOSHHbIX YCIOBUAX UCAbITAHUA HA UAEHTUYHOM UCMbITYEMOM MaTepuane
B TEYEHWEe [/IMTEeNbHOTO0 BPpEMEHU Npu HOPMasibHOM W NPaBUIbHOM MPOBEAEHUU UCMbITAHU, MOXET MpeBblllaTh 3Have-

HWA, NpuBeAeHHbIe B Tabnuue B.2 (BbipaxeHHble B MpoLeHTax oT cpefHeaputMeTUYeckoro 3HaueHus), To/Ibko B OJHOM
cnyyvae u3 20.

Tab6nuuya B.2 — lMoBTOpsemMocTb

KoHueHTpauusa TTAA, Mr/kT MosTOpPSIEMOCTb T. %
Ao 50 BkoY. 10
Cs. 50 5

B.7.3 Bocnpon3sBoanMOCTb

PacxoxfeHne mexay AByMsi OTAE/bHbIMU 1 HE3ABUCUMbIMU pe3ynbTaTamu onpeAeneHuii, NoayYeHHbIMIU pasHbiMn
onepaTtopamu, pa6oTallnMn B pasHbix nabopaTopuax, Ha UAEHTUYHOM UCMbLITYEMOM MaTepuasne B TeYeHue AnTesb-
HOro BpeMeHW Npu HOpMasibHOM U MPaBW/bHOM MPOBEAEHUN UCMbITaHWA, MakeT NpeBbilaTh 3HAYeHNs, NpuBefEeHHbIe
B Tabnvue B.3 (BbipaxeHHble B NpPOLeHTax oT cpeAHeapnMeTNYecKkoro 3Ha4eHus), To/IbKo B O4HOM ciyvae u3 20.

Ta6nuuya B.3— BocnponsBoanMocTb

KoHueHTpauyst TTAA, mr/kr BocnpoussogumocTs R, %
[o 50 Bkntou. 15
Cs. 50 8
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Mpunoxexnne C
(cnpaBouHoe)

OnpegeneHne AeNPECCOPHbIX NMPUCAA0K, MOHMKAIOLWUX TEMMNEPATYPY 3aCTbIBaHUS, C MOMOLLbIO
re/ib-NPoHMNKaoLL0i XxpomaTorpadum

C.1 BeBepeHue

B HekoTopble AOCTYMHbIE B NPOAaXe napadMHOBbIe Macna AfA YNyULWEeHNst UX HU3KOTeMnepaTypHbIX CBOWCTB BBO-
OAT LenpeccopHblie NPUcaaKku, NOHWKatoLwme TemMnepaTypy 3acTbiBaHusi. B HACTOsILEM NPUNOXEHUN U3/I0KEH METOZA Ka-
YECTBEHHOTO ONpeAesieHns 3TUX COeaUHEHU.

C.2 OnucaHue metoga

[lenpeccopHble npucagkun, noHmxarouine TemMnepartypy 3acTbiBaHWs, SABAAIOTCA NOMMEPaMN C OTHOCUTESIbHO Bbl-
COKOWV MONEKYNAPHON Maocoli. C XMMWUYECKON TOUKM 3PEHNSA NX MOXHO pas3fennTb Ha ABe OCHOBHbIe TPpynnbl: noauMeTa-
Kpunatbl U noAMHadTaNnHbI.

lenb-npoHukatoLas xpomarorpadus (GPC) ABnseTcs pasHOBUAHOCTbIO MeToAa BIXKX. B KOTOPOI TUMUYHbIE KO-
NoHkM Ans BOXX. npuHuun paboTbl KOTOPbIX OCHOBaH Ha abcopbuun aHann3MpyemMbix CoeAVHEHN Ha TBEPAOM HOCUTe-
fle. 3aMeHeHbl Ha KOJIOHKW, HanoJ/IHEHHble cdheprnyecKknMi NoiMMepamMi ¢ TOYHO onpeenieHHbiMK pasmepamu nop. Koraa
CMeCb COeANHEHWIA C MOMieKylamMmu pasHbiX pasmepoB UIbTPYIOT Yepes Takne KOMOHKK, Heboblune MOeKy bl MPOXoaaT
yepes 60/1bLIOe KONIMYECTBO KaHa/IbHbIX NOP ChePUYECKNX NOIMMEPOB 1 NOITOMY 3/OMPYIOT MOC/E CaMblX KPYMHbIX MO-
NleKyn. KOTopble, ec/in UX pasMepbl OCTATOYHO BENKW, MPOXOAAT Yepes3 NPOMeXyTKn Mexay chepamyv noammepa.

Mpu 3TOM fenpeccopHblie NprUcajKku, NoHMXarL e TeMnepaTypy 3acTblBaHUSA B HE(PTAHbLIX N30NALNOHHbBIX Macnax,
3NIOUPYIOT NEPBbLIMU, XOPOLLO OTAENAACH OT APYIMX KOMNOHEHTOB Macna.

C.3 PeakTuBbl U Matepuansl

Mcnonb3yloT cnepyioline peakTBbl U MaTepuanb:
BbICOKO3(D (P EeKTUBHBIN XNAKOCTHON XxpomaTorpad (BIXX);
ynbTpadmoneToBblii (YP) n pedppaktomeTpryeckuii (RI) geTekTopsl;
KOJIOHKY NS renb-npoHukatoLleli xpomatorpadumn (GPC);
nabopaTtopHylo nocyay;

TeTparugpodypax (THF).

C.4 MNMpoBefeHne ncnolTaHnsa

MomewaloT COOTBETCTBYIOLLEE KOIMYECTBO Macna B cTakaH, HanpuMep 100 mr. go6asnsaT 10 cM3cyxoro TeTparm-
ApodypaHa v TwaTesIbHO NepeMeLIMBatoT.

Ctabununsmpytot cuctemy BOXXX B COOTBETCTBMM C pekoOMeHAauMaMn Npons3soanTens, ocobeHHo npu pabote ¢ RI-
[eTeKTOpPOM. KOTopas B 3HAYMTE/NbHOI CTENEHN 3aBUCUT OT He3HaUYMTe/IbHbIX U3MEHEHW KOMHAaTHOI Temneparypbl.

CoOTBETCTBYIOLWMM WNPULEM BBOAAT pacTBop Macna B THF B BO)XXX, NOMHOCTbIO 3anofiHAS NeT/1eBoi fo3aTop
(5 cm3) 1 3anuckbIBalOT XpomaTorpaMmmy.

MonumeTtakpunaTtbl aHaM3NPYOT C NOMOLLbI0 pedpakToMeTpUYecKoro feTekropa, B TO BPEMSA Kak Ansa onpejene-
HMUA nonuHaTannHOB Nydlle NOoAXOAWUT yNbTpadnoneToBblit 4eTeKTop.

C.5 MpeynsmoHHOCTb

MpeLmnsnoHHOCTb HACTOSILLEro MeToAa He onpejeseHa.
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MpunoxeHune OA
(cnpaBou4HoOe€)

CBefeHMsA 0 COOTBETCTBUN CCbIJTOUYHbIX MEXAYHapOAHbIX CTAHAAPTOB HAUMOHa/IbHLIM CTaHA4apTam
Poccuiickoit ®egepaumu (M AeliCTBYOLWUM B 3TOM KauyeCTBO MEXrOCy/1apCTBEHHbIM CTaHaapTam)

Ta6nunya JAL

CreneHb O603HaueH1e 1 HavMeHOBaHNE COOTBETCTBYHOLLEro
OG03HaeHMe COIIOUHOTO CTaHAAPTA COOTBETCTBUSA HaLWOHa/IbHOTO CTaHapTa
M3K 60296 MOD FOCT P 54331—2011 (M3K 60296:2003) «>XXug-

KOCTU AN151 NPUMEHEHUS B 3/1IEKTPOTEXHMKE. Hewnc-
N0/1b30BaHHbIE HEMTSAHbLIE U30/ALMOHHbIE Macna
[ns TpaHchopmMaTopoB U BbikoYaTenei. TexHuue-
cKue yCcnoBusi»

M3K 60475' HoT FOCT P M3K 60475—2013 «M30NALNOHHbIE XUAKO-
ctn. OT60p NPO6»

NCO 5725 (8ce uacTu) MOD FOCT P UCO 5725 (Bce yacTu)

[leiictByeT M3K 60475:2011 MeToa oT60pa Npo6 M30MALMOHHbIX Xuakoctelt (IEC 60475:2011. Method of
sampling insulating liquids)

MpumeyaHune — B HacToswWwel Tabnuue NCNOb30BaHbl Cleaytolie yCoBHble 0603HaUYeHNsA CTenern
COOTBETCTBMUSA CTaHA4apTOB:

- IOT — nfeHTUYHbIe cTaHAapThI:

- MOD — MogundurumpoBaHHble cTaH4apThbl.
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