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FOCT EN 1528-4-2014

Mpeancnosue

EBpa3suiickuit coBeT no cTaHgapTu3aumm, meTponorun u ceptudumkauum (EACC) npeacrasnaet cobon
peruoHanbHoe 06beauHeHWe HaLMOHANbHbLIX OPraHoB MO CTaHZapTU3auMM rocyaapcrs, Bxoasawmx B Co-
apyxectBo HesaBucumbix FocygapcTs. B ganbHenwem BO3MOXHO BeTynneHne B EACC HauuoHanbHbIX Op-
raHoB No cTaHgapTu3auun Apyrux rocyaapcrs.

Llenn, oCHOBHbIE MPUHLMMNBI U OCHOBHOWM NOPSAAOK NpoBeAeHUs paboT No MEXrocyaapCTBEHHOW CTaH-
aaptusauyum ycraHoeneHnbl FOCT 1.0 «MexrocyaapcrseHHas cucrtema craHgaptusayuu. OCHOBHbIE NONO-
xeHuay n FOCT 1.2 «MexrocyaapcTBeHHaa cuctema crangaprtusauuun. CtaHaapTbl MEXrOCyAapCTBEHHbIE,
npasuna u pekomMeHaaLuuM No MEXrocyaapCTBEHHON cTaHaapTusauum. Mopsaaok paspaboTku, NPUHATUA, 06-
HOBMEHUS U OTMEHbI»

CBegeHua o ctaHgapre

1 NOArOTOBIEH pecnybnukaHCKUM YHUTaPHbIM NpeanpuatueM «benopycckuii rocyaapCTBeHHbIN UH-
CcTUTYT meTponoruny (BenrMM)

2 BHECEH locyaapctBeHHbIM KOMUTETOM NO cTaHaapTu3auuu Pecnybnuku Benapycb

3 MPUHAT EBpasninckum COBETOM MO CTaHAapTU3auuu, MeTporornm u ceptudukaumm no pesynbratam
ronocosaHusi B AIC MI'C (npoTokosiom oT 22 gekabps 2014 r. Ne 73-I1)

3a npuHATUE CTaHJapTa NporosiocoBanu:

KpaTKoe HauMeHOBaHue CTpaHbl KO,E[ CTpaHbl COKpaIJ.[eHHoe HauMeHoBaHue
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 HaLMoHanNbLHOro opraHa no ctaHgapTu3auum

ApmeHus AM MuHakoHOMUKM PecnyGnuku ApmeHus
Benapycb BY [FoccraHpgapt Pecnybnukn Benapych
KasaxcraH KZ [FoccraHpapt Pecnybnukun Kasaxcrad
KbipreiscTaH KG KbipreiactaHaapt
MongoBa MD WHcTuTyT ctangaptusayun Monaosbl
TapXukuctaH TJ TamkukcTaHgapt
Y36ekncraH Uz YacTaHgapt

4 Hacroswmn craHaapT uaeHTUYeH eponenckoMmy craHaapty EN 1528-4:1996 Bestimmung von
Pestiziden und polychlorierten Biphenylen (PCB) — Fettreiche Lebensmittel — Bestimmung von Pestiziden
und polychlorierten Biphenylen (PCB) — Teil 4: Verfahren zur Bestimmung und Absicherung, Verschiedenes
(MpoaykTbl NuLIeBble ¢ OOMbLUMM CoAepXaHueM xupa. OnpeaeneHme nNectuUMaoB M NONMUXITIOPUPOBAHHbIX
oucpenunos (MXB). Yactb 4. Onpeaenenue, METOALI MOATBEPXKAEHUSA, MPOUYUE MOTIOKEHUST).

Esponeiickuin ctangapt EN 1528-4:1996 paspaboTaH TEXHMYECKMM KOMUTETOM MO CTaHgapTusauuu
CEN/TC 275 «AHanu3 nuuieBbiX NpOAYKTOB. [Opu3oHTaneHble MeToAabl» EBponeickoro komutera no
craHgaptusauumn (CEN).

[NepeBoa ¢ HeMeLKoro A3bika (de).

OduumanbHble 3K3eMNsipbl €BPONENCcKOro craHaapra, Ha OCHOBE KOTOpPOro NOArOTOBIIEH HACTOSLLMIA
MEXroCcy4apCTBEHHbIN CTaHAAPT, U €BPOMNENCKUX CTAHAAPTOB, HA KOTOPbIE AaHbl CCbINKW, UMEIOTCA B UME-
I0TCSA B HALMOHAaMNbHbIX OpraHax rno craHaapTu3auun, ykasaHHbIX BbilLe rocyaapcTB.

B craHgapT BHeceHbl criegyrolime peéanL[VIOHHbIe N3MEHEHUA: eAUHULA USMEePEHUss MUNAUMUTP (M)
3aMeHeHa Ha Kybu4yeckuin caHTuMeTp (CM°); eaMHuUa U3MEPEHUs MUKPONUTP (MKI) 3aMeHeHa Ha Kybuue-
CKUIA MUNTTIUMETP (MM3).

B pasgene «HopmaTuBHbIE CCbINKWY M TEKCTE CTaHAapTa CCbINKWU HA eBponenckue CTaHaapThl akTyanu-
3UMPOBAaHbI.

CBeeHus1 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbLIX CTAHAAPTOB CCLIMMOYHLIM €BPONENCKUM CTaHAapTam
npuseaeHbl B AOMONHUTENBHOM NpUNoXeHun [.A.

CreneHb cooTBeTCTBUA — uaeHTuyHas (IDT)

5 BBE[IEH BINEPBbIE

UHpopmayusa o esedeHuu e delicmsue (npekpawieHuu Oelicmeus)) Hacmosweeo cmaHdapma u usme-
HeHuUll K HeMy Ha meppumopuu yKka3aHHbIX 8billie 20cydapcme nybIriuKyemcs 6 ykasamensx HayuoHalbHbIX
(2ocydapcmeerHbix) cmaHdapmos, u3fasaembiXx 8 amux eocydapcmeax, a maixe 8 cemu lhmepHem Ha
calimax coomeemecmsyrouux HayUuoHabHbIX (2ocydapcmeeHHbix) Op2aHoe no cmaHdéapmusayuu.

B cnyqae nepecmompa, UsMeHeHuUs unu OmMeHbl Hacmosaweeo cmaHdapma coomeemcemaeyiouwiast UH-
¢opmayus makxe bydem onybrnukosaHa e cemu MIHmepHem Ha cailime MexezocyO0apcmeeHH020 cosema
no cmaHOapmu3sayuu, Memporsoauu U cepmuchukayuu e kamanoeae «MexzocydapcmeeHHble cmaHdapmbi»

WckniounTenbHoe npaso opuunanbHOro onyGnukoBaHWsi HaCTOSLLETO CTaHAapTa HA TEPPUTOPUU YKa-
3aHHBIX BbILLE TOCYAAPCTB NPUHALNEXUT HALMOHANBLHLIM (FOCYIAaPCTBEHHLIM) OPraHaM Mo CTaHAapTU3aLmMm
iaIme rocyaapcrs.
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BBeneHue

Esponeiickuii ctaHgapt EN 1528 coctouT n3 cnegyowmx Yacten nog obwumM 3aronoBkom «lpoaykTbl
nuuiesble ¢ GonbLIMM coaepXaHueM xupa. OnpeaeneHue NecTMUMAOB U NONMXNOpPUPOBaHHbIX BuheHnnos
(MXB)»:

- yactb 1. O6ume nonoxxeHust (onpegensieT 06nacTb NPUMEHEHUS CTaHAapTa, a TaKkke coaepxuTt 06-
LMe ykasaHusl, kacalolmecsl peakTuBoB, 060pya0BaHUs, ra3oBoN xpomarorpaduu u T. 4., NPUMEHAIOLLMXCSA
Ans Ka)xgoro U3 BbIOPaHHbIX aHAaNUTUYECKUX METOAOB);

- yacTb 2. IKCTpakums »upa, nectuuuaoB u NXb u onpeaeneHuwe cogepXxaHus xupa (ycraHaBnuBaeTt
psAA aHaNMTUYECKMX METOAO0B, C NOMOLLBIO KOTOPLIX NPOBOAAT 3KCTPAKLMIO XMUPA, BKNOYAA OCTaTKU NecTu-
unaos u MXB u3 pa3nuMuHbIX rpynn NULWEBOW NPOAYKLMUW, COAEPKALLMX KUPDI);

- yactb 3. MeToabl 0UUCTKM (CoaepXUT NoApoOHbIE oNucaHUA MeToaoB A — H Ana O4YUCTKM OT XKUPOB U
pacTuTenbHbIX Macen UM U30NMPOBAHHOW XXUPOBON dPakUUM C NPUMEHEHUEM METOA0B XUAKOCTb — Xua-
KOCTHOW NepeakcTpakuuu, aacopObLMOHHON UNK renbNPOHUKAIOLLEN KONOHOYHON XpoMaTorpadum);

- yacTtb 4. OnpegeneHue, MeToAbl NOATBEMKAEHUA, NPOYNE NONOXKEHUS (COAEPXXUT PYKOBOACTBO NO He-
KOTOPbIM pEKOMEHAYEMbIM MeToAaM onpeaenenus nectuuuaos u MXB B nULLEBOI NPOAYKLUKU C BOMbLIMM
coAepXXaHUeM >XMpa, a TakkKe onucaHue nNpoueaypbl OYUCTKU ANA yAaneHuss OCHOBHOW YacTu NUMMAOB Mpu
aHanu3e 6onbLIOro KONIMYECTBA XUpa).

HacTosiwmin ctaHaapT coaepxut psa METOA0B OnpeaeneHnss MHOXKECTBEHHbIX OCTaTKOB OMHAKOBOTO
3HayeHusl. Hu o0auH 13 3TUX METOZOB HEMb3s paccMaTpuBaTh Kak NPEVMMYLLECTBEHHBIN, TaK KAk METOAbI UC-
CrefoBaHMA B AAHHOK 0BnacTu NOCTOSTHHO COBEPLUEHCTBYIOTCA. MeToabl, BbiGpaHHbIE ANA BKIIOYEHUSA B
HacToALWMM cTaHaapT, ObiNM NPOBEPEHbI U UMEIOT LUMPOKOE NpUMeHeHue. Heobxoaumo aokasaTb, YTO fio-
Oble U3MEHEHMS B MeTOAAax AaAyT CONOCTABUMbIE Pe3ynbTaThbl.
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MEXIOCYODAPCTBEHHB W CTAHAOAPT

MAWEBAA NPOAYKUNA C BONbLUMM COOEP>XXAHUEM XUPA
OnpeaeneHne necTMUNAOB U NONUXIOpUpoBaHHbIX 6udeHunoe (MXB)
YacTtb 4
OnpepeneHune, meToabl NOATBEPXKAEHUS, MPOUNE NONOXKEHUSA

Fatty food
Determination of pesticides and polychlorinated biphenyls (PCBs)
Part 4
Determination, confirmatory tests, miscellaneous

Hata BBegeHna —

1 O6nactb npuMeHeHus

Hacroswwuin ctaHgapT CoAEPKUT PYKOBOACTBO MO HEKOTOPLIM PEKOMEHAYEMbIM METOAAaM OnpeAeneHus
necTuUMaoB U NONMXIOpPUpPOBaHHbIX Budenunos (MXB), MeTogam NOATBEPMKAEHUA U ONUCAHUE AONOSHU-
TENbHOrO0 METOAA NPeABapPUTENbHON OYUCTKM OT >KMpa MpU NPOBEASHUM aHanM3a MULIEBON NPOAYKUUU C
GonbLUMM COAepPKaHMEM XXUpa.

2 HopmaTuBHbIE CCbINKN

Ona npuMeHeHus HacToALLero ctaHaapTa HeoOXoAuMbI CriefyloLme CCbINOYHbIE CTaHaapThl. Ansa aa-
TUPOBAHHbIX CCbINOK MPUMEHSIOT TONBKO YKa3aHHOE U3jaHNe CCbINOYHOrO CTaHaapra.

EN 1528-1:1996 MpoaykTel NuLieBble ¢ GonbLUMM coaepxaHuem xupa. OnpegerneHwe nNecTtuUuoB U
nonMxnopupoBaHHbIx Budenunos (MXB). Yactb 1. OBwme nonoxeHus

EN 1528-2:1996 MpoaykTbl nuLieBble ¢ GonblMM coaepxaHueM xmpa. OnpeaeneHne nNecTuUmaoB M
nonuxnopuposaHHbiX Budenunos (MXB). Yactb 2. SkcTpakuus xmpa, nectuumaos u MNXb u onpeaenexue
cogepXaHus xupa

EN 1528-3:1996 lMpoaykTbl nuweBbie ¢ GonbluMM coaepxaHueM xupa. OnpeaeneHve nectuuuaos U
nonunxnopupoBaHHbix Gudrennnos (MXB). Yactb 3. MeToabl 0UMCTKU

3 OOwme NonoxeHUs

MeToabl, ONMCaHHbIE B HACTOALLEM CTaHAApTE, MO3BONAIOT NPEeABaAPUTENBHO NAEHTUdULMPOBATL U KO-
NUYECTBEHHO ONpPEAENUTb OCTATKW NECTULMAOB M NONMUXIOPUPOBAHHBLIX GUAEHUNOB C NOMOLLBIO ra30BOM
Xxpomartorpacdum ¢ npUMEHEHUEM CENEKTUBHbIX AeTEeKTOPOB.

Bce nonoxutenbHble pe3ynbTaTbl 40MDKHbI MOATBEPXAATbCA KAYECTBEHHO U KONUYECTBEHHO.

PesynbTathl aHanusa MOryT NOATBEPXAATbCSl NOCPEACTBOM MPUMEHEHUSI ANbTEPHATMBHBLIX KOSOHOK
ana rasoeoi xpomatorpacdum (MX), anbTepHaTUMBHbLIX X-AE€TeKTOpOB, TOHKOCMOWHOW Xpomartorpacdum (TCX),
BbICOKO3(h(PEKTUBHOMN XUAKOCTHOWM xpomatorpacum (BAXKX), dpakLMOHUPOBAHUA HA KOJTOHKE, NONy4eHUa
NPOU3BO/HbLIX, CNIEKTPOCKONUYECKUX U3MEPEHUI, a TalOKe APYIMX aHanoOrM4YHbIX NPUemMoB. Pesynbrarsl, no-
nyJYeHHble NpW NPUMEHEHUM Macc-criekTpomeTpun (MC), obnagalT MakCMManbHON MHGOPMATUBHOCTLIO
Ana ueneun noaTeepxaeHns/maeHTudukaumn.

U3naHue ocpmumnansHoe
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4 OnpepeneHue

4.1 Fa3oBasn xpomaTorpadus

4.1.1 O6wwmMe NONOXKEeHUNA

CriegyeT UCMOSb30BaTh ra3oxpomaTtorpauieckyto CUCTEMY, WHXEKTOPHas, AeTEeKTOpHas U KONOHOY-
Hble 30Hbl KOTOPOI HarpeBaloTCA OTAENbHO. HeCMOTpsa Ha TO, YTO BbIGOP M KOMMNOHOBKA pPa3riMyHbIX YacTei
ra3zoxpoMaTtorpamyeckoin CUCTEMbI AOSKHbI ObiTb OCHOBAHBI HA MPAKTMYECKOM OMbITE N1LA, NPOBOASALLErO
aHanus, crefyeT y4uTbiBaTb NPUBEAEHHbIE HUKE 0OLMe pekoMeHgauun.

[eTekTopbl 4OMKHbI BbITb NPaBUIIbHO YCTAHOBMEHbI COMMACHO MHCTPYKLUMAM M3roToBUTENS. N3MeHeHns
YYBCTBUTESIbHOCTU JEeTeKTopa Crneayet NepuoauMyecku NPOBEPATb C MOMOLLBIO NPOBEPKU NMHEAHOCTU Ka-
NMBPOBOYHBIX KPUBbIX C UCMOSIb30BAHWEM CTaHAAPTHLIX PACTBOPOB NECTULMAOB.

lazoxpomarorpacuyeckas cucTema A0MmkHa ObiTb OCHALLEHa WHTErpupyoLWMUM YCTPOMCTBOM, KOTOpOe
NO3BONAET NPOU3BOAUTL OLIEHKY HE TOMBbKO BbICOTHI MUKOB, HO M UX NNOLLAAM.

Ha ocHoBaHMM NpakTMYECKOro OMbITa M3BECTHO, YTO PABHO3HAYHbIE Pe3ynbTaTbl MOTYT BbiTb AOCTUTHY-
Thbl AaXe NPW pa3nnyHbIX rasoxpomaTtorpaduyeckux yeroBusix U ¢ UCNoNb3OBaHMEM PasnUYHbIX TUMNOB 060-
pyaoBaHusi. C apyrovi CTOPOHbI, YCTAHOBIEHWE OAUHAKOBbLIX NapameTpoB Ana X He rapaHTUpyeT oauHaKo-
BO€E Ka4eCTBO pe3ynbTaToB.

CraHgapTHble ycnosusi X aHanu3a npuseeHbl B NpUoxeHumn B.

4.1.2 KonoHku

Mcnonb3yloT Unn HacagouHble, UK KanunnsipHble KOMOHKK.

Mpu Mcnonb30BaHUM HacaAOYHbIX KONIOHOK onpaBaanu cebsi CTEKNSHHbIE KONMOHKM AnMHOW oT 1,5 go
3 M ¥ BHYTPEHHUM guameTpom oT 2 A0 6 Mm. OHAKO OHW He NOAXOAAT ANA pasfeneHuns pasnuyHelx MXB.

JomkeH ncnonb3oBaTbCA YCTOMYMBLIM M MHEPTHLIN copOeHT, HanpuMep Gaschrom Q, Chromosorb
W/HP un Anachrom Q, ¢ pasmepamu 4vactuy ot 125 go 150 mkm (100 — 120 mew), ot 150 Ao 190 mkm
(80-100 meL) urm ot 190 10 250 Mkm (60-80 metw) .

MHOXeCTBO CTaLUMOHapHbIX a3 u cOPGEHTOB ObINW YCMELLHO MCMOSb30BaHbI ANSt NPOBEAEHUA Pa3NNYHbIX
aHanu3os nectuumaos u MNMXB. Hanpumep, Hanbonee 4acTo NPUMEHNMbBIMU ABMAIOTCA CREAYIOLWMUE TUNbI:

Yrnesoaopoasbl: Apiezon L

MeTURCUNUKOHDI: DC-11, DC-200, OV-1, OV-101, SP-2100, SE-30
DEeHNNMETUIICUITUKOHDI: OV-17, OV-25, OV-61, SP-2250, SE-52, SE-54
TpudTopPNpPONUIMETUNCUSNUKOHBI: QF-1, OV-210, SF-2401
deHunymaHonponMAMETUNCUNNKOHDI: DB-1301, DB-1701, OV-225, XE-60
MonNUaTUNEHrnNMKonb: Carbowax 20M "

CraunoHapHbie ¢pasbl OCTOPOXKHO HAHOCAT HA MaTepuan HOCUTENsA, NPU 3TOM COOTHOLLUEHUE 3aBUCUT OT
BbIOpaAHHOIO coyeTaHusa HocuTens/dhaza. BHOBL 3anonHAEMbIE KOMOHKU CneayeT BblAepXuBaTb B TEYEHUE
He MeHee 24 4 npu Temnepartype, 6nM3Koi K MakCMManbHOW pekoMeHayemon pabouel TeMnepaType cooT-
BETCTBYIOLLEW CTALMOHAPHON hasbl; 3aTEM MPOBEPSIOT CKOPOCTb PasfeneHnua u CeNnekTUBHOCTb NPU COOT-
BETCTBYIOLLUMX pabounx TemnepaTypax ¢ UCNONb30BaHMEM CTaHAAPTHLIX PacTBOPOB NnecTuunaos. Bo spems
BbIIEPXXKM KOHEL| KOTIOHKU A0IMKeH ObITb OTCOeAMHEH OT AeTeKTopa.

B kauyecTBe rasa-HoCMTENA ANA HACAAO0YHbIX KONOHOK PEKOMEHAYETCA UCNONb30BaTh YUCTLIA CyXOR
a3ot (cBOGOAHbLIN OT Kucnopoga, 0COGEHHO Npu NPUMEHEHUN AETEKTOopa dNEKTPOHHOro 3axsarta (A33) unu
CMECb aproHa u MeTaHa, B cny4yae npumeHeHus 193, pabGoTtaiowero B nynbcupylowem pexume). CKopocTb
NoTOKa 3aBUCUT OT pa3MePOB U TUNA UCMOSIb3YEMON KONMOHKKU. B obLuem cny4yae CKOpOCTb NOTOKa rasa KOH-
TPONMPYIOT Kak MOXHO TovHee. Bce noaBoabl raza cHabxalT dunbTpaMu Ha MOJIEKYNAPHLIX CUTaX, KOTO-
pbl€ PEerynsipHO pereHepupyioT.

YcnoBusi ra3oBoi xpomarorpadum (AnuHa KONOHKW, TUN CTauuoOHapHON hasbl, TemnepaTypbl UHXEKTO-
pa, AeTeKTopa M KOJOHKM, CKOPOCTb MOTOKA ra3a u T. N.) A0KHbI ObITb TAKMMU, YTOObI MMEIoLLMecs B npobe
nectuumabl u NMX6 pasgenanucb N0 BO3MOXHOCTM Bonee NOMHO.

KanunnspHble KONOHKU NPEBOCXOAAT HAacafouHbIe KOJSIOHKM MO CKOPOCTM pasaeneHus. [aHHbii meTos
0c000 pekOMEeHAYeTCA NPUMEHSATL AN 9KCTPAKTOB CIOXHOr0 COCTaBa.

Mo ckopocTu pasaeneHuns, Cpoky CrnyxObl U MEXaHMYECKUM CBOWCTBAM OCOGEHHO XOPOLUO 3apEKOMEH-
poBanu cebs KONOHKM U3 KBapua, MMelome BHYTpeHHUn auametp ot 0,20 no 0,35 mMm u anuny ot 20 o
60 m.

" Gaschrom Q, Chromosorb W/HP, Anachrom Q, Apiezon L ... Carbowax 20M SIBRSIOTCA NpUMEPaMit MOAXOASILLMX
CTaHAapTHLIX NPOAYKTOB, UMetoWnxcs B npoaaxe. [aHHaa uHdopmauus npusefeHa Ans yaobctsa nonb3osateneit
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HacTosiLero cTaHAapTa U He 03Ha4yaeT NPU3HaHUA Ha3BaHHbLIX NPOAYKTOB cO cTopoHbl CEN.

B HekoTOpbIX cnyyasix Bblibupator konoHkn Wide-bore ¢ BHyTpeHHUMm anametpom ot 0,5 ao 0,8 mMm. B
Ka4yeCcTBe OCHOBbI 4allle BCEr0 UCTIONb3YIOT CReayloLwue crauuoHapHbie gasbl:

SE-30 (cootBetcrBYeT OV-1, DB-1, CP Sil 5, BP-1, SPB-1u 1. 4.);

SE-54 (cootBetcTBYeT DB-5, CP Sil 8, BP-5, SPB-5uT. a.);

Oov-17 (cootBeTcTBYET OV-11, OV-22, SP-2250, DC-710, DB-608 n T. 4.);

DB-1301 (coorBetcrByeT DB-624);

DB-1701 (cootBetcrByeT OV-1701, CP Sil 19-CB, BP-10, SPB-7 uT. a.);

OV-225 (cootBetcrtByeT DB-225, SIL 43-CB, SPB-2330u T. 4.);

WAX  (cootBercryer DB-WAX, CP WAX-52-CB, Carbowax 20M u . 4.). %

MpoBepka CKOPOCTM pa3aerneHust KanunnspHbiX KONOHOK onucaHa B EN 1528-1:1996 (nogpasaen 7.2).

4.1.3 MeToabl UHXEKLUKN

MoryT NpUMEHSITLCH Pa3NUYHbIE METOAbI MHXKEKLUMW, HanpUMep:

a) unxekymua 6e3 cbpoca no Npoby;

b) uHXXeKUUA B HAYano KOMOHKM;

C) UHXEKUUs1 C nporpaMMmupyemon Temnepartypon ucnapurtens (PTV).

MpUMEHMMOCTb AaHHbIX METOA0B 3aBMCUT OT YCIOBUI Npubopa u cneunanbHbiX TpeGoBaHUN.

4.2 NpegBapuTenbHble ONbITbI

OnpeaensioT NUHERHyY0 06nacTb M3MepeHuit AeTekTopa Npu BblIOpaHHbIX ycnosuax ana MX nytem uH-
»eKuuu pa3baBneHHbIX PaCTBOPOB CTAHAAPTHBLIX BELLECTB.

MxeKTUpyloT B ra3oBblii XxpoMaTtorpad Heobxoaumblin 06bem (ot 1,0 go 10,0 MM’ B 3aBUCUMOCTM OT
CUCTEMbI) OYMLLEHHbIX 9KCTPAKTOB, MOMYYEHHbLIX B COOTBETCTBUU C MPUMEHSAEMbIM aHANUTUYECKUM METO-
aom. MonyyeHHas Takum 06pa3om xpoMarorpamMma AOIKHA NO3BONATL KaK MAEHTUMLMPOBATL, Tak U Npu-
MEPHO ONpeAensTb KOHLEHTPAaLMIO OCTaTKOB, NPUCYTCTBYIOLLUX B 9KCTPAaKTax.

4.3 Onpenenenue

Cne,qyeT yﬁeﬂMTbCﬂ, YTO BCE€ U3MEPEHUA BbLINMONHAIOTCA B TNUHEWNHOM ANHaAMU4eCcKoM Auanas3oHe Cu-
CTEMBbI.

[OTOBAT HE MEHee [BYX pacTBOPOB CTAHAAPTHLIX UCCNeAyeMbIX NeCTUUMAOB Unn koHrenepos MXB ¢
pa3snUYHOl KOHLEHTpaLUuen B O4HOM U TOM e pactBoputene (00blMHO NETPONENHbIN 3hUP UNK H-TEKCaH).
WX KOHLEHTpaLuMA AOMMKHA NPUMEPHO COOTBETCTBOBATL OXMAAEMON KOHLEHTPALIMKU OCTATKOB B OYULLEHHOM
pacTBope aKkcTpakTa. VHXeKTUpYIOT 0AUHAKOBLIE 0GBEMbI NOMYYEHHOTO OYULLEHHOIO PacTBOPA IKCTpaKTa U
ABYX unu 6onee pacTBOpOB CTaHAAPTHLIX BELECTB B ra3oBbiin Xxpomartorpady. BaxxHo, utobbl nepes kaXkabim
aHanusupyembliM PaCTBOPOM U NOCNE HEro MHXeKTUPOoBanca CTaHAapTHLIA PacTBOp.

M3amepsatoT nnowaab nuka unu BbICOTY Nuka. PesynbTartbl NIOOLIX ABYX WHXEKLMIA OJHOTO U TOrO Ke
CTaHJapTHOro pacTeopa AOJDKHbI OTNIMYATLCA ApYr OT Apyra He 6onee yem Ha 5 %. Heobxogumo pykoBoa-
CTBOBaTbCSA BHYTPEeHHUM cTaHaapToM (cm. EN 1528-3:1996, pasaen 4).

Heobxogumo obecneuuntb, 4Tobbl CTaHAAPTHLIE BELLECTBA U NPoObl pacTBOPSANUCL B OAUMHAKOBOM pac-
TBOPUTENE, TaK Kak MHaye OyayT nonyyeHsl apyrue xpomarorpaduyeckme npodunm, 4To MOXET NPUBECTU K
M3MEHEHMWIO 3HAYEHUS BPEMEHWU yAEepXMBaAHUA U NIOLIAAM NUKA UK BbICOTbI NUKa. HanpuMep, Ana KoHre-
HepoB MXB npu 3aMeHe N300KTaHa Ha TONYon Habnoaanoch NOBbILLEHWE BbICOThI NMKA Ha 35 %.

CopepxaHue oTaenbHbIX kOHreHepos MXB He AOMMKHO CyMMMpOBATLCA ANA onpeaeneHus obLero co-
aepxanua MXB, Tak Kkak 9Ta BeNnu4nHa He JOCTOBEPHA. PacyeTbl B CTOPOHY YBENU4EHUR 4O YCTAHOBINEHHO-
ro obwero copepxanus MXB (Hanpumep, BbluncneHo kak Clophen® A 60 ) aBnsioTcn HEe0CTOBEPHbLIMU,
NMOCKONMbKY OHM B 0bLlem cnyyae 6a3upyloTcs Ha HEBEPHOM MpeanonoKeHWH, YTo pacnpeaeneHue MXB
B NpoBe NONHOCTbLIO COBNaaeT ¢ pacnpeaeneHmem B TexHuueckom MNMXbB-npoaykre.

OnpeaeneHve BO3MOXHO TOMbKO TOrAa, Korga cpefHee 3HauyeHue NOBTOPHLIX onpeaeneHun Ana AaH-
HOr0O BELLECTBA U3 YMCIa MHOTOKpaTHbIX OonpeaeneHuin nexut B gnanasoHe ot 70 % u3 110 % ana otaens-
HbIX onpeaeneHuin. CobniogeHne 3TOro yCrioBusi MPOBEPSIOT NYTEM PErynspHOro KOHTPOMsA 3HA4YeHUs no-
BTOPHOrO onpeaenexusi npot ¢ u3BeCTHbIMM A00aBKaMM.

2 SE-30 ... Carbowax 20M siBRIsioTCH npuMepamMu NOAXOAALLMX CTaHAaPTHBIX NPOAYKTOB, UMEIOLWNUXCA B Npojaxe.
HaHHas uxdopmaLusi npuBeaeHa ana yao6cTBa nonb3oBaTeneil HacTOSLLEro cTaHaapTa U He O3Ha4aeT NpU3HAHUA
Ha3BaHHbLIX NPOAYKTOB co cTopoHbl CEN.

Clophen® A 60 sBnsieTcs NpUMEpOM cMecu pasninuHbix MXB, KoTopyto paHblue MOXHO Gbino kynuTe. [JaHHas
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MHopMaLms nNpueefeHa Ans yaobcTsa nonbaoBaTenei HacTosALero cTaHfapTa U He 03Ha4aeT MpU3HaHNA Ha3BaHHbIX
npoaykTos co cTopoHsl CEN.

5 Metoabl noareepxaeHus [1]

5.1 OOwwKe NOnoXeHus

Mpu npoBeaeHUN aHaNU30B B pamkax opuuuanbHOro Hag3opa 0COOEHHO BaXHO, YTOObI METOAbl NoA-
TBEPXXAEHMSA MPOBOAUNUCL A0 OTPMUATENbHLIX Pe3ynbTaToB 0 npobax, coaepalumx oCTaTkm necTuumMaos,
KOTOpble OObIMHO HE BCTPEYalTCsl B AaHHOW npobe, nnm o Cny4asx MPEeBbILEHUST MaKCUMAarbHbIX KOMu-
yecTtB. MHOrga npoucxoaut 3arpsisHeHue npob XMMUYECKMMU BELLECTBAMU, KOTOPbIE HE ABMATCA NeCTULH-
Aamu U NPy NPUMEHEHUN HEKOTOPbIX XpomaTorpadu4eckmx METOA0B BeayT cebsi aHanormyHbiM 06pas3om, u
Mo3TOMY 3TM COCTABMAOLWMNE MOryT obnagaTe CBOMCTBAMU, XapakTePHbIMU ANsi NECTULMAOB, U BCNEACTBUE
3TOro OWMGOYHO UAEHTUPUUMPOBAHBI Kak nectuuuabl. Takum NpuMepoM M3 rasoBoi xpomartorpadum aB-
NATCA curHansl 9upoB (praneson kucnotbl (Ppranaros) npu ucnonb3osaHum 033 u cepocoaepxaLimx
BELLECTB Npu NpUMEHeHnU PoCchopCcenekTUBHbIX 4EeTEKTOPOB.

Pasnuyaiotr ga Tuna MeToaoB NOATBEMKAEHMA: KONMUYECTBEHHbIAN METOA BaXKeH TOraa, korga coaep-
XaHue necTuuuaoB MpPeBbIlIaeT MakCMMarbHble KOMMYEecTBa, TOrAa Kak KadeCTBEeHHOe MOATBepXAeHue
MOEHTUYHOCTU Takke TpebyeTCs B 9TUX Cryyasix, a TaKKe eCNu BeLUeCTBa OKa3blBAIOTCH HETUMUYHBLIMU.
K KayeCTBEHHbIM MEeToZam OTHOCATCA XUMUYECKME PeakuMn Unu pasaeneHus, npu KOTopbix nponagaeT He-
kKoTopas gons BewectB. Ocobble NpodnemMbl NpyU NOATBEMKAEHUN NOSIBNSAIOTCS B Cryqasx, KOrga Makcu-
MarbHbI€ KONIMYECTBA HAaX0AATCs B 06nacTu rpaHuy onpeaeneHus.

Heo6xoaMMOCTb NOATBEPHKAESHMA MOXET 3aBUCETh OT Tuna npobbl UMK OT CBEASHWI O Helr. Ona MHOrmx
BELLECTB OnpeAeneHHble ocTaTku 0OHapyXMBaKTCA NouTn Beeraa. B cepum npo6 aHaNOrMYHOro Nponcxoxae-
HUA MOXET ObITb AOCTaTOYHbIM ANA NOATBEPXAEHUA UAEHTUHHOCTU OCTaTKOB TONLKO B Nepson npobe. Ecnu
M3BECTHO, YTO MaTepuan npobbl COAEPHUT AAHHBIVM NECTULMA, NOATBEPKAATb WAEHTUMHOCTb MOXET ObITh He-
obsi3aTenbHO, OAHAKO NOATBEPXAEHME HEOOX0AUMO ANS OTAEMNbHbIX CRy4YanHO BbiGpaHHbIX Npo6. Mpu Hanm-
UMM KOHTPONbHbIX NPO6 KX CrieayeT MCNOMb30BaTh ANS MPOBEPKU MPUCYTCTBUA COMYTCTBYIOLMX BELLECTB.

Ans KONu4eCcTBEHHOro NOATBEPXKAEHMA creayeT NPUMEHsTb Kak MUHUMYM OAHY anbTe€pHATMBHYIO MpPOo-
LUeaypy M ykasblBaTb MEHbLLYIO U3BMEPEHHYI0 BENUUUHY. NS KaYEeCTBEHHOro NOATBEPXAEHNA peKoMeHayeTCs
NMPUMEHATb anbTepHaTMBHbIA METOA, KOTOPLIA OCHOBLIBAETCA HA APYrMX (hU3NKo-XMMU4eCKMX CBOMCTBAX.

HeobxoaumMble AnNA NonoXuTenbHOW naeHTudukayum aencTBua NPOBOAATCA MO YCMOTPEHUIO aHANUTK-
Ka, 1 0co00e 3Ha4YeHne nNpu 3TOM npuaaeTcs BbIOOPY TAKOro METoAa, KOTOPLIA MCKIIOYAET BAUAHWUE CONYT-
CTBYIOLLMX BeLLECTB. Bulbop meToaa ByaeT 3aBUCETb OT OCHALLEHHOCTH nabopaTtopuu npubopamu 1 oT npo-
BOAUMbBIX B HEW ONbITOB.

B kauectBe pykoBOACTBA Ans aHanutuka B 5.2-5.9 npusegeH pag anbTepHATUBHBLIX npoueayp noa-
TBEPXKAEHUS.

5.2 AnbTepHaTUBHbIE KOFIOHKU AN ra3oBOM Xxpomartorpaduu

Pe3ynbTaTbl, NONy4YeHHbIE NPU NPOBEAESHUU NEPBUYMHONO aHanu3a, A0JDKHbI NOATBEPXKAATLCA KOnu4e-
CTBEHHO U KQYeCTBEHHO C UCMOSIb30BAHUEM KaK MUHUMYM OAHOW anbTepHaTUBHOW KOMOHKU, coaepaluen
cTrauuoHapHyio ¢asy Apyroi nonsipHoctu. KonuuecTBeHHble pe3ynbTaTbl HE AOMKHbI OTNMMYATLCA OT pe-
3ynbTaToOB NEPBUYHOIO aHanusa 6onee yem Ha 20 %, M B OTYETE YKA3blBAETCA MEHbLUEE 3HAYEHUe, Tak Kak
6Gonee BbICOKOE MOXET ObITb MONy4EHO B pe3ynbTare BNUAHWUSA COBMECTHO 9KCTparMpyemMbiX CONyTCTBYIOLNX
BellecTB. lMocneayiollee KONUYECTBEHHOE MOATBEPXAeHUe TpebyeTcs, koraa pesynbTaTbhl pa3nuyaloTcs
6onee yem Ha 20 %, 3a UCKINIOYEHMEM ClyYaEB, KOrga MakCUManbHOE KONMMYECTBO COOTBETCTBYET Npubnu-
3UTENbHO rpaHuL|aM onpeaeneHusi, koraa npuemnembiM 6yaet otknoHeHne Ao 100 %.

Mpu BbIOOpe MaTepuana anbTePHATUBHOWM KOMOHKK cneayeT obpaTuTb BHUMaHUE Ha TO, YTOObI Belle-
CTBO ObINO OTAENEHO OT OCTATKOB nectuuuaoB U NMXB unu conyTcTBYIOWMX BELWWECTB, KOTOPLIE HA NEPBON
KOJIOHKE UMEIOT Te e 3Ha4YEeHUs1 BPEMEHU YAEPXXMBAHUS, KAK W BbISBNEHHbIN OCTaTOK. ANbTEPHATUBHASA KO-
TNOHKA MOXET ObITb HABMBHOI KONOHKOW WIU, YTO sAiIBNsieTcsl Gonee npeanoyvTUTENbHLIM, KanunnsapHOW Ko-
JIOHKOW n3-3a ee Gonee BbICOKON CKOPOCTU pasgeneHus. XoTa anbTepHatusHaa MX-kONOHKa He Bceraa nos-
BONSIET AOBUTLCA MOMNMOXXUTENBHOTO MOATBEPXEHUSI, OHA MOXET ONPOBEPTHYTb COMHUTENBLHYIO UAEHTUY-
HOCTb. B kaxxgom cnyyae HeobxoaMMO nocneayiowee nogTeepxaeHue ana naeHTudukanum ocratka.

5.3 AnbTepHaTuBHble 'X-aeTeKkTopbl

[Npu NpucyTCTBUMMU NECTULMAOB, COAEPXKALLMX HECKOSIbKO XUMUYECKUX INEMEHTOB, MOTyT UCMOMb30BaThLCA
JETEKTOPbI, KOTOPbIE U3bUpaTeENLHO ONpeaensIoT 3TU aneMeHThl. MnameHHO-POTOMETPUYECKUE AETEKTOPSI
(ans cepbl, pocdopa u 0noBa), LWENOoYHbIE MMNAMEHHO-UOHU3ALUMOHHbIe AeTekTopbl (Ana ¢ropa u asora)
Unn KyrnoHOMETPUYECKUE AETEKTOPLI (ANs a30Ta, Cepbl U rafnoreHoB) MOryT AaBaTb LEHHYIO JONOSHUTESbHYIO
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uHdopMauuo 06 ocrtarkax. OnpeaensieMoe NnameHHO-POTOMETPUUECKUM AETEKTOPOM OTHOLLEHUE Cepbl
k dbocdpopy MOKeT aaTb HEOBXOAUMYO MHCPOPMAaLMIO NpK uccneaoBaHum dpochoTronaTos.
5.4 ToHkocnonHaa xpomartorpadus

B HekoTOpbIX cnyyasx pesynbratbl [X-aHanusa MOryT BbIrOAHO MOATBEPXAATbCA C nomowptlo TCX.
NaeHTudukaumus 0CHOBLIBAETCA HA ABYX KpUTEPUSAX — 3HadeHun Rf u peakumm oBHapyxeHus. Hayynas nu-
TepaTtypa coAepKUT MHOrOYMCIEHHbIE CCbINKM HA TEXHUKY. B [2] onybnukoBaH 0630p N0 TEXHUKE M U3MNOXe-
HO BHegpeHue. OAHaKO Ana KONMYECTBEHHOro onpeaeneHus TCX rogutca orpaHuMYeHHo. MNMpuMeHeHne ee
MOXET pacLLUMpATLCA B TEX Ccrnyvasx, koraa B obnactu 3HavyeHus Rf uHTepecyloulero Hac nectuuyuaa ¢ nna-
cTuHbl Ana TCX cockpebaeTtca cnon agcopbeHTa, necTuumz anovpyioT U3 Criost U pacTBOP UCCNEAYIOT ApY-
rMMU PU3NYECKUMU UMN XUMUYECKUMU METOAAMU NOATBEMKAEHUSA.

CraHaapTHbIN pacTBOp NecTuuuaa HAaHOCAT PSAOM C OYULLEHHBLIM SKCTPAKTOM Mpobbl, B pesynbTaTe Ye-
ro He BO3HUKAET HUKAKUX NpobnemM u3-3a HenoBTOPAOLLMXCA 3HadYeHuin Rf. Hanecenue ctaHgapTHoro pac-
TBOPa W 3KCTpakTa Npobbl HA OAHO W TO e CTAPTOBOE MATHO TaKXKE MOXET AaTb LEHHYI MHMDOPMAaUMIO.
Mpenmyiectea TCX — 3TO BbICOKAs CKOPOCTb, HU3KUE 3aTpaTbl U BO3MOXHOCTb NPUMEHEHUA ANS TEPMO-
YYBCTBUTENLHLIX BelecTB. Hegoctatkm TCX 3aknioyarotca B 60nee HU3KON YyBCTBUTENBHOCTM NO CpaBHe-
HUIO C rasoBol xpomMarorpaduen n 4acto B HeobxoaumocTn Gonee OCHOBATENbHOW OYMCTKM IKCTpakTa. B
HEKOTOPbIX CTpaHax BbICOKAsA BNAXHOCTb BO3Ayxa UMW BbICOKAs TeMnepaTtypa MOXeT NPUBOAUTb K XyALUEen
BOCNPOU3BOAUMOCTMU.

5.5 BbicokoadhheKkTMBHAA KMOKOCTHAA XpomaTorpadpus

B3XKX 4acTto MOXeET ObITb BbIFOAHBIM AN MOATBEPXAEHUA OCTATKOB, U3HAYANBHO BbISBNEHHbIX C NPU-
MeHeHueM X unu apyrux MeToAoB, U B HEKOTOPbLIX Cy4YasX MOXET 0Ka3aTbCA NpeanodYTUTENbHbIM METO-
[OM KONMYECTBEHHOro noaTeepxaeHus. lNonyvyeHne nponsBogHbIX 40 U NOCIE KOMOHKA W/UAn UCMONb30Ba-
HWE Pa3NUYHbIX JETEKTOPOB AAlOT HOBbIE€ BO3MOXHOCTU ANSI aHanUTMKa, OCOOEHHO KOraa TEPMOYYBCTBU-
TEMNbHOCTb UMW HU3KasA NEeTyvyecTb aHanu3MpyeMmoro BELUEeCTBa 3aTpyAHAET uccrnegoBaHue MeToaoM raso-
BOW xpomartorpadumn.

5.6 ®PpakuMOHMPOBAHNE HA KOJTOHKE

[MocnenoBatenbHOCTL SIIOMPOBAHUSA M3 XpomaTorpaduuUeckon KONOHKU BO BPEMS OYUCTKM SKCTPAKTOB
npoBbl MOXET cnocobCTBOBAaTL NOATBEPXKAECHUIO UAEHTUMHOCTY BellecTBa. Takum o6pasom, yxke M3BecTHoe
NoATBEPXKAEHUE MOXET ABNATLCA COCTABHOW YacTblO NPoLEeAYypbl KCTPArupoBaHUA U OYUCTKMK.

5.7 NMonyyeHne NPOoU3BOAHBbIX

5.7.1 XuMuyeckue peakuum

YacTo MCNoMb3yloT XUMMYECKWE peakuuu B MUKPOKONMUECTBAX, B pe3ynbTaTe KOTOpbiX ofpasyiorca
NPOAYKTLI Pa3noXeHUs, NPOAYKTLI NPUCOEAUHEHNS UMM KOHAEHCALMN NECTULMAOB U KOTOPbIE 3aTEM CHOBA
UcCneaylTca xpomarorpaduiecku. ATU NPOAYKTHI UMEIOT APYINE BESIMUMHBI BPEMEHU YAEPKMBAHUA W/MNn
BENWUYUHY OTKNKUKA AETEeKTopa, YeM NepBoHaYanbHble, UCXOAHbIE necTuumabl. MapannensHo ¢ npeanonara-
€MbIM BELLECTBOM NPOBOAAT PEaKUUI0 CO CTaHAAPTOM NecTuumaa, YTobbl MOXHO Gbifl0 HENOCPEACTBEHHO
cpaBHuTL 06a pesynbTaTa. [JorbkeH UCCNEeAoBaTLCA TaKKe IKCTPAKT ¢ A06aBKOW nectuuuaa, vtobbl AoKa-
3aTb, YTO peakuus npoTekana B MPUCYTCTBUM OAHOBPEMEHHO IKCTPArMpyeMbiX CONYTCTBYIOLUMX BELLECTB.
O630p XMMUYECKMX PEaKLMIA, KOTOPLIE NPUMEHSAIOTCA ANA LENei NoATBEPXKAEHUA, npuseaeH B [3]. Xumuue-
CKUEe peakuun UMeIoT NPEUMYLLIECTBO B TOM, YTO OHM MOTYT NPOBOAMTLCA GLICTPO M NErKO, HO B HEKOTOPbIX
cny4asx ansa aToro, BO3MOXHO, NoTpe6yeTcs 3aKynuTb UMK OYNCTUTL CrieLManbHbLIE PEAKTUBHI.

5.7.2 ®usnveckune peakumm

Lienecoo6pasHbim SBRsieTCA Ucnonb3oBaHue hoTOXMMUYECKOTO NpeBpaLleHust octaTka necruyuaa ans
Nony4YeHMa OAHOr0 MNU HECKONbKUX NPOAYKTOB C BOCMPOU3BOAMMbIM XpoMatorpadguyeckum obpasuom [4].
CTtaHgapTHbIN pacTBOp NecTuumaa U NONOSHEHHBIV UM PaCTBOP 3KCTPAKTa BCErAa A0IkHbI 06pabaTbiBaTh-
ca oanHakoBo. PeaynbTaTthl Npod, cogepxawmx octatku bonee Yyem O4HOrO NecTuuMaa, UHoraa TPYAHO MH-
TepnpeTuposatb. B Takux cnyyasix BeLWECTBO MOXXHO pa3zienuTb nepej peakuuei ¢ nomowpto TCX, BOXKX
nnu ppakUMOHMPOBAHUEM HA KOFOHKE.

5.7.3 Oipyrue metoabl

MHorue nectuymabl MOryT pasnaratbCa UM U3MEHATLCA Nog aencreueM epmeHToB. B otnuume ot
OObIYHBIX XMMUYECKMX PEaKLUil STU NPOLECChl ABASIIOTCA OYeHb cneunduyeckumu U B obLlem crnyyae co-
CTOAT U3 OKUCNEHUA, rmaponusa unu ageankunuposanus [3]. MpoaykTbl npeBpaweHnii 06nagaoT UHbIMM,
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YeM UCXOAHbIN necTuuuni, XxpomarorpadMyeckumm xapakTepucTukaMmm U MOryT MCnonb30BaThCca AN Lenen
NOATBEPXKOEHUS, €CNKU OHU CPaBHMBAIOTCS C NPOAYKTaMMW MpeBpaLleHnUs C UCMONb30BAHUEM CTAHAAPTHOrO
pacTBOpa BELLECTB.

5.8 Macc-cnekrpomeTpus

MpuMeHeHne Macc-CneKTPOMETPUM ANA NOATBEPXAEHUSA UAEHTUMHOCTU UMEET CaMyLO BbICOKYIO JOCTO-
BepHOCTb [6], [7]. Mpu Hanuumu 0BOpyAOBaHMS MACC-CNEKTPOMETPUS 0ObIYHO BbIOMPAETCA Kak OCHOBHOM
mMeToa noaTBepxaeHusn. CyliecTByeT ABa cnocoba BeeaeHus npob. bonee npeanoYTUTENbHBLIM CNOCOBOM
ABMAETCA NpeABapuTenbHOEe rasoxpomarorpaduyeckoe pasgerieHue nepej BBEAEHMEM B MaCC-CreEKTPO-
MeTp. 3TO NO3BONAET BbINOMHUTE MOSHBIA MACC-CNEKTPOMETPUYECKUIA aHanu3 fnuka BO BPEMSi OCHOBHOrO
aHanu3a. Npu NnpuMeHeHUn anbTEePHaATUBHOIO cnocoba npobbl BBOAATCS HANpsiMyto. STOT ¢nocob paboThbl
no3eonseT komMouHupoBatb ero ¢ TCX u BOXX, ecnu paHee oHM BbInM NPUMEHEHBI 4NA NOATBEPXKAEHUS.
OtaeneHHble ¢ NPUMEHEHMEM 3TUX CnocoBOB OCTaTKU BLIAENSIOT M NOABEPralT Macc-CrneKTpoMeTpu-
YyeCcKOMy aHanuay.

YUT0Obl MOBLICUTL YYBCTBUTENBHOCTb, OCOBEHHO ANs KBAAPYNOMbHbIX MaCC-CNEKTPOMETPUYECKUX Ae-
TEKTOPOB, UCMOSb3YIOT OJHOKPaTHYIO U MHOTOKPAaTHYIO perncTpauunio MoHOB. Beibupatot gocratovHoe konu-
4yecTBO (hpakTopoB ANA obecneyeHns YeTKoW naeHTndukaumm. MoeBbILLeHHAaA YyBCTBUTENBLHOCTL NPU peru-
CTpauun MOSEKYNAPHOrO MOHA MOXET AOCTUraTbCA 3a CYET MPUMEHEHUA XUMWUYECKOW MOHM3auun BMECTO
MOHW3aLMKN 3NEKTPOHHLIM yaapoMm. Tak Kak mMacc-CrneKkTpoMeTpbl paboTaloT B HAHOTPaAMMOBOM AManasoHe,
MOXET BO3HUKHYTb HEOOXOAMMOCTb CKOHLIEHTPUPOBATb HEKOTOPLIE AKCTPAKTLI NOCAE ra3oBO XpoMartorpa-
dun nepea nNpoBegeHUEM MacC-CNEKTPOMETPUYECKOrO aHanm3a, 0COGEHHO ecnu Ans KOMMYECTBEHHOTO
onpeaeneHust 6elnu Mcnonb3oBaHbl J33. B HEKOTOPLIX cnydasax noTpedyeTca AONONMHUTENbHASA O4YMCTKA,
0COBEHHO eCnn JOMKHbI ObITb CHATBI CMEKTPbI B PEXMME NOMHOTO UOHHOTO TOKA.

Mpu Macc-cnekTpoMeTpuu MOryT BO3HUKHYTb NPOGNEMbI ANA TEPMOYYBCTBUTENbHLIX COEAUHEHUNH, U
noaTomMy crneayeT cobnoaatb 0CO0YI0 OCTOPOXHOCTb MPU COEAMHEHUN ra3oBbiX xpomatorpadoB ¢ Macc-
CNeKTPoMeTpamMu, Tak Kak B MacC-CNEeKTPOMETPUM NPAKTUYECKU HET APYroro OTKNUKa ANA COeAWHEHWUN Npu
Hanu4ynm COBMECTHO 3MOMPOBAHHBLIX NPUMECEN.

5.9 CnekTpanbHble U3SMepeHun

B HacTosiLee Bpema Ana aHanu3a oCTaTkoB NeCTUUUAO0B UH(paKpacHas, paMaHOBCKas CNEKTPOCKONUA
W CMEKTPOCKOMNUA SAEPHOr0 MarHUTHOro pesoHaHca (AMP) npumeHsioTcs peako. PaspabartbiBaloTcsi UH-
CTPYMEHTarnbHble MeToAbl, Npeanonaralme UCNonb30BaHNE SYEeeK MHOFOKPaTHOr0 OTPaXXEHUs, MUKPOS-
yeek, MMKPO30OHAOB, nasepHoro ceeta, AMP ¢ npeobpasosarenem dypbe u 1. 4. OHM yNydLLAIOT KA4YEeCTBO
CMEKTPOB U NOBbLILIAIOT YYBCTBUTENBHOCTb, U BO3MOXHO, YTO Takue MeToAbl OyayT npuMeHsTbea bonee -
POKO B Ka4€CTBE NOCT-KONIOHOYHbIX METOA0B OOHAPY>KEHUA ANA uaeHTUdUKALMKU COeMHEHUI NOCNE XpoMa-
TorpadhuyecKoro BblaeneHus.

6 JononHuTenbHas npoueaypa OYUCTKU NPOAYKTOB C OONbLUMM cOOEepXKaHUEM Xupa
¢ ucnonb3osavuem Calflo E® ¥ [8]

6.1 OOwWMe NoNoXxeHusn

Mpu npumeHeHnn Gonee pacnpoCTPaHEHHbIX METOA0B ONpeaeneHUa HeNONAPHBIX XIIOPOPraHUYECKNX U
docopopraHMYecKMx CoOeAMHEHUI B XXUpaxX U NPOAYKTAaxX, coaemKaLLen >Xup, A0NyCKaeTcs UCNoNb30BaHue
NMWb HEGONLLUIOTO KONMYecTBa Npodbl, YTO NPUBOAUT K OrPaHUYEHUIO YYBCTBUTENBHOCTU. Bonee nonspHbie
nMNoduIbHbIE NeCTULMAbI 00bIYHO He MOTYT ObiTb OnpeaeneHbl C NOMOLLbLIO 3TUX METOAOB, UMW OHU Onpe-
JensaioTCs HETOYHO M3-3a UX HEMOMHOrO OTAENEeHNS OT XMPOB U APYrUX NUNUAO0B.

MpyvHUMN ONMCbIBAEMOrO B HacTosILLIEM pasgene Metoaa [8] — 3To yaaneHue OCHOBHOrO KONM4YecTea
NUMNUAOB M3 pPacTBOPA XMpa C MOMOLLBIO Noaxoaswero agcopbeHTa. MNonyyeHHble 3KCTPakThl 3aTem obpa-
GatbiBaloT no metoay B unm D (cm. EN 1528-3:1996, pasgenbl 6 u 8). Takum 06pazom MOXHO YBENUYUTL
HaBecky >upa a0 30 r U CyLeCTBEHHO MOBbLICUTbH YYBCTBUTENMbHOCTL. KpOME TOro, MOXXHO 3HaYUTESNbHO
nyywe, YeM npexae, onpeaensATb NONsApHbIe coeanHeHus n MeTabonuTbl, ecnu nocneaylowas obpaboTtka
nposoauTcA No metoay B.

6.2 MpuHUKMN MeTOAA OYUCTKMN

AHanuaunpyemblii pacTBOp >uUpa B aLETOHe Tu.;aTenbzlo CMELLMBAIOT C CYCNEeH3nen CUHTETUYECKOro Cu-
nukaTa kanbuus (komMmepyeckoe HaspaHue — Calflo E® ). Mocne ABYKPaATHOro (punbTpoBaHNA U3MEpPSAIOT
06bem (punbTpaTa u BbinapmsealoT pacTBOP Ha POTALMOHHOM UcCrapuTene 4ocyxa.

6



FOCT EN 1528-4-2014

9 Calflo E u Celite 545 siBnsioTcs npumepamm noAxXoAsLmMX nNpoAykToB. [aHHaa uHpopMauua npusefeHa ans
yAo6cTBa nonb3oBaTerieil HaCTOSALLEro cTaHaapTa U He 03HaYaeT NPU3HAHUSA Ha3BaHHLIX NPOAYKTOB co cTOpoHbl CEN.
6.3 PeakTuBbl U maTtepuarnbl

Bce peakTuBbl U matepuansl A0MkHbI ObITb NPUIrOAHLIMW ANA aHanu3a octaTkos nectuumaos U MNMXB u
cooTBeTcTBoBaTb EN 1528-1:1996 (pasgen 4). Ecnn Heobxoamma ouMCTKa, NPUMEHSIIOT NPoLEeaypbl, NpuBe-
AeHHble B EN 1528-3:1996 (npunoxkeHue A).

6.3.1 AueToH.

6.3.2 AueTOHUTPMII.

6.3.3 M3o0kTaH.

6.3.4 Calflo E®, BbICYLLEHHbI B TEYEHNE HOUN MPK TemnepaT}/pe 130 °C.

6.3.5 BcnomoratenbHbin punbTp, Hanpumep Celite® 545 ™, BbICYLIEHHbIN B TEYEHUE HOYM MPU TEM-
nepatype 130 °C.

6.4 O6opyaoBaHue

MpumeHsoT 06bIMHOE NabopaTopHoe 060PYAOBAHME, KAK YKa3aHHOE HMXKE.

6.4.1 BLICOKOCKOPOCTHOM NpUGOp AnA U3MeNb4Y€HUA C rEPMETUYHbIM CTEKINSHHbIM CTakaHOM Ansa
pacTBOpUTENS U ABUraTENEM BO Bspb|306e30naCH0M UCMONTHEHMU UMK TOMOTEHU3UPYIOLIAA MellarnkKa.

6.4.2 CTakaH BMECTUMOCTbIO 100 cm’.

6.4.3 ®apdopoBasa BopoHka BroxHepa gname épom 12 cM ¢ konbon AnA GUNbLTPOBAHUS.

6.4.4 MepHbIN UUIUHAP BMECTUMOCTbIO 200 cM™.

6.4.5 KpyrnogoHHble Komno6bl CO LWnudoM BMECTUMOCTbIO 250 1 500 oM’

6.4.6 PoTauMOHHbIA UcnapuTesrb C KPYrinoaOHHOW KONGoW BMeCTMMOCTbIO Ha 500 cM® 1 BoasiHOI Ga-
Hel, Temnepatypa kotopon perynupyetca ot 20 °C go 50 °C.

6.4.7 Cxnaguatbiv punbTp anaMeTpom 20 CM, OYMLLEHHBIN aLeTOHOM.

6.4.8 ®unbTpbl GyMaxHble Kpyrfble AMamMeTpom 12 CM, MO3BONSAIOLIME MPOU3BOAUTL ObICTPYIO U
MeANEeHHYI0 PunbTpaLmio.

6.5 NMpoBeneHne mMeToaa OYMCTKU

B creknaHHOM cTakaHe pacTtBopsitoT oT 5 4o 30 r xxupa B 25 om® auetoHa (6.3.1). 3aTem nomMewjaioT
pacTBop xupa B cTakaH npubopa aAns uamenbueHusi, cogepxawumn 200 oM’ auetoHutpuna (6.3.2), 20 r
Calflo E® (6.3.4) u 10 r Celite® 545 (6.3. 3 Heckonbko pa3 ononackMBaloT CTEKNAHHBIN CTakaH HeBonbLUK-
MUK nopumsiMu aueToHuTpuna (scero 25 cm”). Nocne MHTEHCMBHOIO NepeMeLLIMBaHNA CYCNEeH3UN B Te4eHune 2
MWH NONy4YeHHble 250 oM’ (Vo) dounbTpytoT vepes dymaxkHbin punbTp Ha hapdoposBoi BOPOHKE BroxHepa.
Mpu 3TOM €O3AaI0T NULLIL HE3HAYUTENBHOE NMOHWXEHHOE AaBMneHue, YTo0bl MCNApPANOCh KaKk MOXHO MEHbLUE
dunbTpata. 3atem unbTpaT PUNLTPYIOT Yepes Cyxoin cknagvaTtbiii punbTp, NokpbiThin 3 r Calflo E®, B
MEPHbIN LunuHap. AsmepsaioT 06be|v| ¢duneTpaTa (V1) 1 NepeHocAT ero, onoslackueasa aUeToHOM, B Kpyrio-
AOHHYIO Konby. [o6aBnstoT 2 cM° u3ookTaHa (6. 3 3) 1 BbINAPUBAIOT HA POTALMOHHOM HUcCnapuTene Npu Tem-
neparype 6aHu 40 °C go obvema ot 0,5 go 1 oM’ . Yaansior cnegb pacreoputens cnabbiM NOTOKOM a3oTa
npu KOMHATHOW TeMnepaTtype.

MpumedvaHue 1 — lNpK Macce HaBecku ANSA pasnuyHbIX XupoB 1 Macen (oT 10 go 30 r) Macca ocTaTkoB nocne
ucnapenus coctaensiet oT 0,1 4o 0,7 r. JIunugel U3 MONOYHOro Xu1pa U HaTypasnbHOro ofiMBKOBOro Macna 6binu nony4e-
Hbl B HECKOMNbBKO GOMbLUIEM KOSTMYECTBE, YeM U3 padhMHUPOBaHHBLIX MULLEBLIX XUPOB, NOSTOMY ANSA HUX Nydlle UCMONb3O-
BaTb HaBecky Maccoi oT 10 o 15 r. MNpu ucnonb3oBaHuK Npobbl Xupa, BoIJENeHHOro N3 BONOCUCTON YacTu obpasua,
Maccoii oT 4 o 10 r 6611 NonyYeH Cyxoil ocTaToK Nocne ynapusaHus maccod ot 1 4o 2r.

MpumedvaHune 2 — Yrtobbl usbexaTb NoTepb unbTpaTa BCNEACTBME MCNApPEHUs, UNbTpaumio ¢ oTcacbiBa-
HWeM cnegyeT Npou3BoAUTL B TedeHUe orpaHu4eHHOro BpemMeHu, 4o TOro Kak cogepXxumoe cbmanpa CTaHeT Cyxum, aa-
Xe ecnu aTo ByaeT o3HavaThb nonydeHne dpunstpaTta o6bemMoM Tonbko oT 100 go 150 oM.

MpumedvaHune 3 — MNpeaBapuTenbHbIe ONBITHI NOKa3anu, YTo Cyxue, cofepxXallyne XXUup NpoAyKTbl NUTaHUA (Cy-
XOW SIMYHbIN XKeNTOoK, Kakao-NopoLLOK) U KOpMa, a TakKe MaciuyHble ceMeHa (panc, Mak, 3eMNSHON opex) MoryT 6biTb
OYMULLEHBI C NPUMEHEHWEM OMUCaHHOW npoueaypbl. MNpobbl ANA 3TOr0 rOMOreHU3UpYOTC B cTakaHe npubopa Ans us-
MenbyeHus 25 cm® aueToHa, 225 cM” aueToHuTpuna, 20 r Calflo E® 1 10 r Celite® 545. 3atem cycneHsuio o6pabatbl-
BaloT, kak onucaHo B 6.5. Macca npobbl AomkHa 6biTb M3MEHEHa B 3aBUCUMOCTM OT COAEPXaHUA XUpa 1 KonuyecTsa
NMNUAOB, OCTaBLUMXCS B SKCTPaKTe.

6.6 AHanNu3 gaHHbIX

OcTarok nocne ynapusaHus, onpefesieHHbIn CornacHo 6.5, COOTBETCTBYET TOMbKO 4acTH Gy, Macehbl
npo6b! XMPa. Gygpp, I, XKUPA BLIYUCAAIOT MO ypasHeHUIO (1)
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G-V,

Geopp = v,

: M

rae G — macca npobwl, T;
V, — obbem dunbTpata Nocne O4YUCTKH, CM3;
V> — nepeoHaYanbHbIil 06beM (30eck — 250), CM°.

6.7 Nocneaytowan o6padoTka

Ons nocneayouwein 06paboTku ocTaTka nocne ynapuBaHusi cornacHo 6.5 xopoLlo 3apekomMeHaoBanu
cebs (cm. Tabnmuy 1) metoabl B u D (cM. EN 1528-3:1996, pasaensl 6 u 8). Ecniu B npo6ax A0mKHbI ObiTb
onpeaeneHbl TOMbKO XMOPOPraHMYeckue M HenonsipHble docdopopraHuyeckme coeguHeHus, To Bonee
npeanoYTUTENLHLIM SABNAETCA NpumeHeHne metoga D Gnarogapst HeGonbLUMM 3aTpaTaM Tpyaa M BPEMEHM.
MpumeHsss MeTod B, MOXHO AONOMHMTENbHO ONpeaensTb NonsApHbie hochopopraHndeckne CoeanHeEHNs,
a TaKke HeKoTopble MeTabonuTbl. BnocneacTBUM 9KCTpaKTbl OUMLLAIOT GOMnee UHTEHCUBHO, NOSTOMY METoA
B npuroaeH Takke AN aHanuisa maTtepuarnoB, W3 KOTOpbIX C nomMoubtko Calflo E® yaansior nuwb yactb
nMnuaos.

Ta6nuya 1 — XnopopraHuyeckne n pocopopraHnieckne CoefUHeHUs, BKIHOYas HEKOTOpble MeTabonuTel, KoTophie
npu NpYMeHeHUn LOMNoNHUTENbHBIX METOA0B OYUCTKM NOcrne nocneaylolleil JOOMUCTKN aKCTpakTa no Metogam B n D
obHapyxuBatoTca ¢ Beixogamu 6onee 70 % (0603Ha4eHO «+») U He oBHapy)uBatoTcs (0603HaYEHO «—»)

BelecTBo MeToa B MeTog D
AnapuH + +
Linc/tpanc-xnopaaH +
XnopdeH30H
o,m-440
n,n-A00
o,n-00E
n,n-00E
o,n'-gaOT
n,n'-00T
OunanbapuH
Anba-sHgocynbdaH
Bera-sHaocynbdaH
AHaocynbdaH-cynbdar
SHAPWH
PeH30H
Anbcha-rXUr
Bera-rXur
Famma-rFXUr (Jinsgan)
Oeneta-rXur
["enTaxnop
enTaxnop-anokcug
ekcaxnopbeHaon
MeTokcuxnop
KoHreHnepobl MXB
KBUHTOULEH
Tetpacyn
Kamdpexnop (TokcadgeHr)
A3uHcoc-aTun
Kap6odheHoTuoH
XnopceHsuHdoc
Ouna3snHoH
AunokcaTuoH
STUOH
denxnopdoc (POHHEN)
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ManaTtuoH
MapaTnoH-aTun
MapaTtuoH-mMeTun
do3anoH

BenuuuHa nssneyeHus (recovery) aHanmanpyemblX COEAUHEHUIA MOXET ObITb OnpeaeneHa TonbKo COB-
MECTHO C mocrneayoLlei 04McTkon. B xoae MexnabopaTtopHbIX UCCREeL0BaHUiA, NPOBEAEHHbLIX B 9 nabopa-
TOPUSAX, BEMUYMHY M3BMEYEHUS NOonydYunu Ana npobbl pauHUPOBAHHOIO NOACOMHEYHOro Macna ¢ gobas-
Kamu pasnuyHbIX NecTuuuaoB u metabonuTtoB B konuvectse ot 0,02 ao 16 mr/kr. B Tabnuue 1 npuBeaeHsbl
T€ COeAUHEHUS, ANA KOTOPbIX NPWU AOMONHUTENBHON OYKUCTKE No MeToaam B u D Gbinu nonyyeHsl obuue
BbIxoabl 0T 70 % a0 100 % (B 6onblmHCTBE criyd4aeB — oT 80 % 40 95 %).

+ |+ |+ [+
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MpunoxeHue A
(cnpaBo4HoOE)

Bu6nuorpadus

Guidelines on Good Laboratory Practice in Pesticide Residue Analysis, Codex Alimentarius
Commission. In: Codex Alimentarius Band 2, Pesticide Residues in Food, Rom; Ernahrungs- und
Landwirtschaftsorganisation der Vereinten Nationen (FAO); Weltgesundheitsorganisation (WHO)
1993. Teil 4.2, 405-416

(MpoaoBONBLCTBEHHAA U CENbCKOXO3SNCTBEHHAA KoMucceus O6beauHeHHbix Haumii (FAO). Bee-
MUpHasa opranusauus sgpasooxpaHenua WHO)

Batora, V., Vitorovic, S. Lj., Thier, H.-P. und Klisenko, M. A.: Pure Appl. Chem., 53, 1039-1049
(1981)
(TeopeTuyeckasn v NpUKNagHas XuMms)

Cochrane, W. P.: Chemical derivatisation techniques in pesticide analysis, advances and
applications, ACS Symposium Series 136, American chemical society, Washington, D. C., S.
231-249, 1980

(Xumuyeckme TeXHONorMm Nonyd4eHUs NPOU3BOAHLIX B NECTULUMAHOM aHanui3e, yCOBEPLUEHCTBO-
BaHWe U NPUMEHEHNE)

Pesticide Analytical Manual, Food and Drug Administration, Washington, D. C. USA, Band. 1,
Kapitel 6, Abschnitt 652
(AHanNUTMYeCKUN CNPaBOYHUK NO NecTuumaam)

Verweis zur Derivatisierung (wird spater eingesetzt)
(Ccbinka Ha AOKYMEHT MO NOMy4YeHU0 NPOM3BOAHbIX (OyaeT BBegeHa No3xe)

Hutzinger, O. und Safe, F.: Mass Spectrometry of Pesticides and Pollutants, CRC Press, 1973.
(Macc- cnekTpoMeTpus NECTULMAO0B U 3arpasHAIOLLMX NPUMECEN)

Sphon, J. A., und Brumley, W. C.: Biochemical Application of Mass Spectrometry, Hrsg.: Waller,
G. R., Dormer, O. C.; John Wiley & Sons, New York, 1980
(MpumeHeHne macc-cnekTpoMeTpun B Buoxnmmnm)

Specht, W.: Cleanup of large quantities of fats for analysis of residues of organochlorine and
organo-phosphorus Compounds. In: Deutsche Forschungsgemeinschaft, Manual of Pesticide
Residue Analysis, VCH Verlagsgesellschaft Weinheim 1987, Band 1, 71-74, Aufarbeitungsverfahren 5
(Oumncrka 6OMbLUOrO KONMYECTBA XUpa A1 aHarM3a OCTaTKOB XIlopopraHudeckux u cocdopop-
raHN4ecKkux coeanHeHnin. CnpaBoYHMK NO aHaNMU3y NECTULMAHbLIX OCTATKOB, MeToa 06paboTku 5)
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Mpunoxexne B
(cnpaBouHoe)

O6bI4yHbIE YyCNOBUA ANS ra3soBoi xpomarorpadumn

B.1 XnopopraHuuyeckue necruunabl

B.1.1 YcnoBusa 1
Konouka

Temnepatypa KONOHKU

DetekTop
WHkekTop
PTV-nporpamma

CKOpOCTb NOTOKA rasa
yepes cOpoc

B.1.2 YcnoBusa 2
KonoHka

TemnepaTtypa KOMOHKK
HeTekTop

WHxeKkTop
PTV-nporpamma

KBapueBas kanunnspHas konoHka ¢ DB-5 (gnuna — 30 M, BHYTPEHHUI
anametp — 0,25 mMm, TonLMHA CNos HENOABWKHON (ha3bl — 0,23 MKM)

2 muH npu Temnepatype 110 °C, noavem Temnepatypbl 6 °C/MUH Npu Tem-
nepatype ot 110 °C go 245 °C, 2 muH npu Temnepartype 245 °C

033, Temneparypa 350 °C

Mporpammupyemsbiin uixekrop (PTV)

Bpemsa (MuH)

MUHYC 0,15; cBpOC OTKPHIT;

munyc 0,10 PTV; Temnepartypa 40 °C;

0,20; c6poc 3aKpbIT;

0,25 PTV; Temneparypa 250 °C;

2,00; c6poC OTKPbIT;

4,00 PTV, Temneparypa 40 °C

50 oM°/MUH

Keapuesas kanunnspHas kosnoHka ¢ DB-1701 (anuHa — 30 M, BHYTPEHHUIA
anametp — 0,53 MM, TOoNWMHA cnost HenoABWXHON hasbl — 1,0 MKM)

1 MuH npu Temnepatype 80 °C, nogbem Temnepatypel: 30 °C/muH ot 80 °C
80 150 °C n 5 °C/muH ot 150 °C ao 280°C

A33, Temneparypa 280 °C

Mporpammupyemslii uHxekrop (PTV)

Bpems (MuH)

MuHyc 0,15 PTV; Temneparypa 40 °C;

MuHyc 0,10; cOpOC OTKPBIT;

0,20; c6pocC 3aKpbIT;

0,25 PTV, temneparypa 250 °C;

2,00; c6pOC OTKPHIT;

4,00 PTV; temnepartypa 40 °C

B.2 NMonuxnop6udgeHunsi

B.2.1 YcnoBua 1
Konouka

Temnepatypa KONOHKU

UHxekTop

DetekTtop
[as-HocuTensb
[asneHune Ha Bxoae
KOJNOHKM

CKOpOCTb NOTOKA rasa
yepes cbpoc

Keapuesasa kanunnsipHasi konoHka ¢ CP Sil 8 (anmHa — 50 M, BHYTPEHHUI
avameTtp — 0,34 MM, TOMNLUMHA CNOSA HENOABIKHON ha3bl — 0,24 MKM)
4 MuH npu Temnepartype 90 °C;

noavem Temnepatypbl 35 °C/muu ot 90 °C o 160 °C;

1 MuH npu Temneparype 160 °C;

nogabvem Temnepatypbl 3 °C/MuH ot 160 °C o 244 °C;

10 MuH npu Temnepartype 244 °C

Temnepatypa 250 °C, Beog npobbl 6e3 copoca (1 MuH)

033, temneparypa 350 °C

Fenun

1,5 x 10° Ma, npoayska

OUMLLIEHHBIIT 30T, 35 cM*/MUH

11
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B.2.2 YcnoBua 2
KonoHka

Temneparypa KONOHKU

WHxekTop

Hetektop
[a3-HocuTenb
[asneHue Ha Bxoae
KOJTOHKM

CKOpOCTb NOTOKA rasa
yepes cbpoc

KBapueBaa kanunnsipHas konoHka ¢ DB-1 (gnuHa — 25 M, BHYTPEHHUN
anameTtp — 0,32 MM, TONLWMHA CNOSA HENOABWKHOWN a3kl — 1 MKM)
3 MuH npu Temneparype 90 °C;

noabveM Temnepatypbl 35 °C/mun ot 90 °C go 160 °C;

1 MWH npu Temneparype 160 °C;

noabem Temnepatypsl 2 °C/MmuH o1 160 °C go 220 °C

n 5 °C/muH ot 220 °C pgo 240 °C;

10 MuH npu Temnepatype 240 °C

Temnepatypa 250 °C, BBoa npobbl 6e3 c6poca (1 MuH)

[leTekTop aneKkTpoHHOro 3axeara, Temneparypa 300 °C

[enun

0,8 x 10° Ma, npoayska

OUNLLEHHBIN a30T, 35 CM°/MUH

B.3 ®ochopopraHnyeckue nectuunanl

B.3.1 YcnoBusa 1
KonoHka

TemnepaTypa KONOHKM
HetekTop

MHxekTop

B.3.2 YcnoBus 2
KonoHka

TemnepaTypa KONOHKK

HeTtektop

MHXeKkTupoBaHue
B.3.3 YcnoBusa 3
KonoHka
TemnepaTypa KOJIOHKK

Hetektop
MHxxekTop

Ksapuesas kanunnspHasa konoHka ¢ DB-1 (anuHa — 30 M, BHYTPEHHUR
anametp — 0,25 MM, TonWMHa Cnos HenoaBmkHOM asbl — 0,25 MKM)
Moabem Temnepatypbl 50 °C/mMuH ot 50 °C ao 150 °C

n 10 °C/muH oT 150 °C go 250 °C

TepMOUOHHbIN AeTekTop (C hoCdhOpHbIM MNKN a30THO-(POCHOPHBLIM CepaeY-
HUKOM), Temnepartypa 275 °C

TemnepaTtypa 250 °C

Ksapuesasa kanunnspHas konoHka ¢ DB-1301 (anuHa — 30 M, BHYTPEHHUI
anametp — 0,25 MM, TONLWMHA CNOS HENOABWXKHON dhasbl — 0,25 MKm)
Moabem Temnepatypbl 50 °C/mun ot 60 °C go 150 °C;

4 °C/muH ot 150 °C go 200 °C

n 12 °C/mun ot 200 °C go 275 °C;

2 MuH npu 275 °C

TepmOWOHHbIN AeTekTop (C dOCHOPHBIM UNKN a30THO-POCHOPHBIM cepaey-
HUKOM), Temneparypa 280 °C

B konoHky (on-column), koMHaTHasa Temneparypa

Keapuesas kanunnsapHasa konoHka ¢ DB-5 (anuHa — 30 M, BHYTpPEHHUI
anametp — 0,53 MM, TONLWMHA CNOS HEMOABUXHON hadbl — 1,5 MKM)
Moabem Temnepatypbl 5 °C/Mun o1 150 °C go 250 °C
MnamexnHo-poTomeTpuyeckun aetekrop, P-cpunbtp, Temneparypa 250 °C
Temnepatypa 250 °C
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MNpunoxexune A.A
(cnpaBo4Hoe)

CBeaeHus 0 COOTBETCTBUM MEXIOCYAaPCTBEHHbIX CTaHAAPTOR
CCbIFTOYHbLIM €BPOMENCKUM CTaHAapTaM

Ta6nuya AAA1

O603HaYeHWe N HauMeHoBaHue
eBponeincKkoro ctaHgapTa

CTteneHb
COOTBET-
cTBUA

O603Ha4YeHne N HauMeHoBaHUe
MEXrocyaapcTBEHHOro ctaHgapTa

EN 1528-1:1996 NpoaykTbl nuwiesble ¢ Honb-
UM coaepxaHuem xupa. OnpegeneHue ne-
CTULUMAOB M MOSNIMXITOPUPOBAHHBIX OUdEHNOB
(MXB). Yactb 1. OBLIME NONOXeHUs

DT

FOCT EN 1528-1—2014 MNuwesasa npoaykuus
¢ bonbwmm cogepxaHuem xupa. Onpegene-
HWe NecTULMAOB U NONUXITOPUPOBaHHbIX Budche-
Hunos (MXB). Yactb 1. O6LME NONOXEHUA

EN 1528-2:1996 lMpoaykTbl nuuieBble ¢ 60rnb-
WwuM coaepkaHuem xwupa. OnpegenexHue ne-
CTULMAOB U MONUXIOPUPOBAHHLIX OUGEHUNOB
(MXB). Yactb 2. 3kcTpakuma >kupa, nectuuu-
noB u MNMXB u onpeaeneHne coaepXaHus xupa

IDT

FOCT EN 1528-2—2014 lMuwesaa npoaykuusi
¢ Gonmbwmm cogepxaHuem xwupa. Onpegene-
HWe NecTUUMA0B 1 NONMUXIOPUMPOBAHHbLIX Bude-
Hunos (MXB). Yactb 2. BkcTpakuma >xupa, ne-
ctuumaos u MXB n onpeaeneHue cogepxaHus
Xupa

EN 1528-3:1996 MpoaykTbl nuwieBblie ¢ 6ornb-
WUM coaepxaHuem xupa. OnpeaeneHue ne-
CTULMAOB M MONUXMOPUPOBaHHLIX GudeHunos
(NXB). YacTb 3. MeToAbl 04UCTKM

IDT

FOCT EN 1528-3—2014 MNuwesas npoaykuua
¢ bonbwmM coaepxaHueM xwupa. Onpeaene-
HWE NECTULIMAOB U NONUXITOPMPOBAaHHLIX Bude-
Hunos (MNMXB). YacTtb 3. MeTtoabl 04UCTKK
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664.017:543.61(083.74)(476) MKC 67.040 IDT

KntoyeBble crnoea: nuwieBasi NPOAYKUMS, MULLEBOMN XMP, XMMUYECKMIA aHanus3, ONpeaeneHne coaepxaHus,
nectuuna, NonuxnopGudeHnn, YNCToTa, NPOBEPKA, XMMUYECKUI OCTATOK, rasoBas xpomarorpadus
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