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MNpepgncnoBne

Llenn, oCHOBHble MPUHUUNLI M 06LiMe NpaBu/ia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBeHHble, NpaBuaa
M peKkoMeHAauunm No MexXrocysapcTBEHHOW cTaHpapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 NMOATOTOBJ/IEH Hay4HO-NpOW3BOACTBEHHbIM pecnyb/nKaHCKUM YHUTapHbIM npeanpuatuem «beno-
PYCCKWUI rocynapCTBEHHbIW MHCTUTYT cTaHfapTu3auum u ceptudukaummn» (benfMCC) Ha ocHOBe COBCTBEHHO-
ro nepeBofa Ha PYCCKUi A3blK aHIT0A3bIYHOW Bepcun cTaHgapTa, yka3aHHOro B MyHKTe 5

2 BHECEH locyaapcTBeHHbIM KOMUTETOM NO cTaHAapTu3auun Pecnybnukun Benapych

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CcTaHgapTusauuum, MeTposiorum u ceptudukaymm
(npoTtokon oT 16 mas 2022 r. Ne 151 -M)

3a nNpuHATME nporosiocoBanu:

KpaTKoe HauMeHoBaHue CTpaHbl KO,EI, CTpaHbl COKan.l,eHHoe HanMeHoBaHMe HalMOoHas/IbHOro opraHa
no MK (UCO 3166) 004— 97 no MK (UCO 3166) 004— 97 no craHgapTusayum
ApMeHuna AM 3A0 «HauunoHanbHbI opraH No cTaHgapTu3aumm

n meTponorum» Pecnybnukn ApmeHus

Benapycb BY loccTtaHpgapT Pecny6nvkun Benapycb
KasaxcTtaH KZ lFocctaHgapt Pecny6ankn KasaxctaH
Kuprusus KG KblpreisctaHgapT

Poccus RU PocctaHgapTt

Y36eknuctaH uz Y3ctangapt

4 TMpuka3om dPepgepasibHOrTo areHTCTBa MO TEXHWYECKOMY PerysimpoBaHuio U meTponorum ot 3 anpens
2024 1. Ne 399-cT mMmexrocygapcTBeHHbIli ctaHgapt FOCT IEC 62321-8— 2022 BBefeH B AelicTBMEe B KayecTBe
HauMoHanNbHOro ctaHgaprta Poccuitckoin depgepauynn ¢ 1 nwonsa 2025 .

5 Hactosawwmii cTaHgapT MAEHTUYEH MeXAayHapogHomy cTaHpgapTy IEC 62321-8:2017 «Onpegene-
HMWEe HEeKOTOpbIX BeLWecTB B 3/IeKTPOTEXHMYECKUX usgenuax. Yacte 8. OnpepeneHne prtanatos B noamme-
pax MeTo4OM ra3oBOii xpomaTtorpatpum — mMacc-cnektpomeTpum (GC-MS), rasoBoil xpomartorpaduun —
Macc-CnekTpoMeTpuu C UCNOSb30BAHUMEM MNUPOSIN3EPOB U Tepmuuyeckoin pecopbuunm (Py-TD-GC-MS)»
(«Determination of certain substances in electrotechnical products — Part 8: Phthalates in polymers by gas
chromatography-mass spectrometry (GC-MS), gas chromatography-mass spectrometry using a pyrolyzer/
thermal desorption accessory (Py/TD-GC-MS)», IDT).

MexagyHapoaHblli cTaHgapT paspaboTaH TeXHWYECKMM KOMUTETOM NO cTaHgapTusaumm IEC TC 111
«CTaHgapTusaunsa B o6nactu okpyxatou,eil cpefbl OTHOCUTENbHO 3/1€KTPUYECKUX U 3NIeKTPOHHbIX TOBApPOB U
cuctem» MexayHapoaHOW 3aniekTpoTexHunyeckoin komuccum (IEC).

HanMmeHoBaHue HacTofAlWwero craHgapra U3MEHEeHO OTHOCUTEs/IbHO HaMMEeHOBAaHWA YKa3aHHOro Mexay-
HapoAHOro crtaHgaprta A9 YBA3KA C HAMMEHOBAHUAMU, NMPUHATLIMU B CYLLECTBYIOLWEM KOMMIEKCE MEXIocy-
AapCTBEHHbIX CTaHA4apTOB.

Mpn NpMMeHeHnn HacToAWero ctaHfapTa peKoMeHAYyeTCsA UCNOoJIb30BaTb BMECTO CCbI/TOYHOTO MexAay-
HapoAHOro cTaHjapTa COOTBETCTBYHLWMNA eMy MeXrocyAapCTBEHHbI cTaHAapT, CBeAeHUs 0 KOTOPOM npuBe-
A€eHbl B ONOJIHATENbHOM npuioxeHun JA

6 BBEJAEH BMEPBbIE
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NHopMaumna o BBeAeHUN B AeiicTBMe (NpekpaweHun gelicTBrUs) HaCTOSIWEro cTaHgapTa 1 ume-
HEHUI K HEMY HAa TEeppuTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B yKkazaTensax HaunoHasbHbIX
CTaHfapTOB, M3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
LW MUX HaLMOHaIbHbIX OPraHoB Mo cTaHAapTu3ayuu.

B cnyyae nepecmoTpa, U3MEHEHUSI NN OTMEHbl HACTOALWEro cTaHgapTa cooTBeTCTBylLWasa UH-
¢dopmaymsa 6ygeT onyb6smMKoBaHa Ha opuuManbHOM MHTEPHeT-caiiTe MexrocygapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorun n ceprTudukaumm B KaTanore «MexrocygapcTBeEHHble CTaHgap T hbi»

© IEC, 2017
© OdopmneHne. PrbyY «MHCTUTYT cTaHgapTnlaummn», 2024

B Poccuiickoit depepaumm HacToAWMA cTaHAAPT He MOXET 6biTb MOMHOCTLIO WK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpoCcTpaHeH B KayecTBe ouLManbHOro
n3gaHus 6e3 paspelwleHns denepasibHOrO areHTCTBa N0 TEXHUYECKOMY PETy/IMPOBaHMI0
M MeTposioruu
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BBepgeHne

Lnpokoe ucnonb3oBaHue M3[ennin 31eKTPOTEXHNYECKOr0 Ha3HayeHUs MNOBbICUIO BHUMAaHue K UX BO3-
LeNCTBUIO Ha OKpyXxalLlwy cpedy. Bo MHOrMx ctpaHax mupa 6bl/in NPUHATHI TEXHUYECKME LOKYMEHTbI, Npea-
ycmaTpuBatuwme onpefeneHHblii nopsagok paboTel ¢ 0TXo4aMu, BelwecTBaMuM M 3aTpayvyeHHOW aHepruen npwu
MCNOMb30BaHNUN 3/TEKTPOTEXHNYECKUX U3LeNnunii.

MpumeHeHne Taknx Bel,ecTB, kak ceuHel (Pb), kagmunii (Cd), cogepxawmecss B HEOpPraHMYeckMx n op-
raHM4Yeckux coefuHeHUax, a Takke NoAM6pPOMUPOBAHHbLIX ANdeHnNnoBbiXx adunpos (PBDE) n onpeaeneHHbIX
hTanaTtoB B 3/IEKTPOTEXHNYECKNX U3AENUAX pernameHTMpyeTCcs HauMOHaNbHbIM 3aKOHOA4ATE/IbCTBOM.

Llenbio cTtaHgapToB cepun IEC 62321 aBnseTcs ycTaHOB/IEHUWE METOLOB KOHTPOJSA, KOTOpPble NO3BOAAT
onpenennTb YPOBEHb pernaMmeHTUPOBaHHbIX BELL,ECTB B 3/IEKTPOTEXHUYECKUX U3AEeNNaX.

IEC 62321-8 aBnaeTca HOBOIN 4YacTbl cTaHgapToB cepuun IEC 62321.

Vi
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M E X T O C Y O AP CTBEWHH b ” C T A HAOAPT

ONPELENEHVNE PETNMAMEHTUPOBAHHbBLIX BEWECTB B S/TIEKTPOTEXHUYECKNX N3OAENNAX
YacTb 8

OnpepeneHne htanatoB B NosiMmMmepax MeTogoM ra3oBoil xpomaTtorpagpmm — macc-CnekTpomeTpumn
M NMMPO/INTUYECKOV ra3oBO XpomaTorpaum — macc-CnekTpomMeTpuun ¢ Tepmogecopbumnein

Determination of regulated substances in electrotechnical products.
Part 8.
Phthalates in polymers by gas chromatography-mass spectrometry and pyrolysis gas chromatography-mass
spectrometry using thermal desorption accessory

Jata BBegeHus — 2025—07—01

1 O6nacTtb nNpUMeHeHus

HacToAwuni ctaHgapT ycTaHaBnvmBaeT ABa 06A3aTenbHbIX M ABa CNpPaBOYHbIX MeToha onpefeneHns au-
nobytungtanartos (DIBP), au-n-nsobytundgptanatos (DBP), 6eH3unbytundgtanatos (BBP), an-(2-atunrekcmn)
ptanatoB (DEHP), gun-n-oktungptanatos (DNOP), gumsoHouundptanatos (DINP) wn gunsogeunndranartos
(DIDP) B nonMMepHbIX MaTepuanax 3NeKTPoOTEXHNYECKNX U3AEeNNNA.

B HacTofilem cTaHAapTe yCTaHOB/AEHbl MeToAbl ra3oBOW XpomaTtorpauum — macc-cnekTpomeTpumn
(GC-MS) u nuponutuyeckoi rasoBoi xpomaTtorpadum — Macc-cnekTpomeTpuum ¢ Tepmogecopbuuei
(Py/TD-GC-MS).

Meton GC-MS saBnseTcd OCHOBHbIM MeTOAOM Konmn4yecTBeHHOro onpegenedHuns DIBP, DBP, BBP, DEHP,
DNOP, DINP n DIDP B gnanasoHe ot 50 go 2000 mr/kr. GC-MS B co4yeTaHuu ¢ NUpPoOaN3OM N Tepmogecopo6-
umeir (TD) nogxoanT NS CKPUHUHTA M NoslykonunyecTBeHHoro aHanusa DIBP, DBP, BBP, DEHP, DNOP, DINP
n DIDP B gnanasoHe oT 100 go 2000 mr/kr B NO/IMMEPHbLIX MaTepuanax, KOTopble UCNOMb3YTCA Kak yacTu
3N1eKTPOTEXHUYECKUX U3Lenunii.

MeToa macc-cnekTpoMeTpumn c npucoegnHeHmem moHa (IAMS) IAMS nogxoauT NS CKPUHUHTA U MONYKO-
nuyecteeHHoro aHanunsa DIBP, DBP, BBP, DEHP, DNOP, DINP n DIDP. IAMS umeeT orpaHuyeHusa no onpeje-
NeHnto Takmx Bewects, kak DBP u DIBP, DEHP n DNOP, 13-3a orpaHu4eHunii NMKOBOro M Macc-cnekTpasbHOro
paspelueHus.

MeTog XUAKOCTHON xpomaTorpadum — macc-cnektpomeTrpun (LC-MS) nmeeT orpaHuyeHuns no onpege-
neHno Takux Beuiects, kak BBP, DEHP, DNOP, DINP n DIDP. OnpegeneHue DBP u DIBP ¢ nomowbto LC-MS
He 6bl/10 YCTAHOB/MEHO M3-3a OrpaHM4YeHnli MMKOBOrO M Macc-CNeKTpasbHOro paspeleHuns.

Bnok-cxema, HarnagHO geMoHCcTpupylwas ob6sa3aTtenbHble MeTOA4bl MUPONNTUYECKON rasoBoli XpomMaTo-
rpachmm — macc-cnektpomeTpun c Tepmogecopbumneii (Py/TD-GC-MS) u cnpaBoYHble MeTO4bl C MCMOJIb30Ba-
HMEM Macc-CneKkTpoMeTpuun c npucoegnuHeHnem MoHoB (IAMS) B coueTaHuyu ¢ MeTOAOM MPAMOro BeoAa npo6bl
(DIP) n XnaKocTHOW xpomaTtorpacdueli — macc-cnektpometpuein (LC-MS), npuBegeHa B COOTBETCTBYHOLMX
NPUNOXEHUAX HACTOALWEero ctaHgapTa.

UeTblpe ykKa3aHHbIX MeToAa WCNbITaHW 6bl/IM OUEHEHbl NyTeM WCNbITaHWUA mMaTepuanoB M3 NOANITU-
neHa (PE) n nonnsnHunxnopuga (PVC), cogepxalwmx B cBoOeM cocTaBe dptasnaTbl B KOHUEeHTpauum npubaun-
3uTenbHo ot 450 go 30 000 mr/kr, Kak ykasaHo B 06A3aTe/lbHOM W CNPaBOYHOM MeToAax, NPUBEAEHHbLIX B
COOTBETCTBYKOLWUNX pasfenax HacTodauwero ctaHgapra. icnonb3oBaHue 4yeTblipex MeTOAOB ANA APYTNUX BUMAOB
nonnMepoB, onpefesnieHHbIX )TanaTtoB UAN AMana3oHOB KOHLEHTpauui, oTAnYaloWwmnxcsa oT Tex, YTOo yKasaHbl
Bbllle, LesieHanpaB/ieHHO He OLEeHNBanoCh.

M3pgaHne odumumnanbHoe
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2 HopmaTunBHble CCbI/IKN

B HacToswem cTtaHfapTe MCnonb30BaHa HOpMaTMBHASA CCbisika Ha cneaywwnin ctaHgapTt [4na gatupo-
BaHHbIX CCbIJIOK MPUMEHSAT TONMbKO yKa3aHHOe u3[aHue CCbIIOYHOTo cTaHjapTa, A1 HeAaTUPOBaHHbIX —
nocnepHee u3gaHue (Bka4vas Bce M3MeHeHuA)]:

IEC 62321-1:2013, Determination of certain substances in electrotechnical products — Part 1
Introduction and overview (OnpefeneHve pernaMeHTUPOBaHHbIX BELW,ECTB B 3/IEKTPOTEXHUUYECKUX U3AENUAX.
YacTtb 1. BBegeHue n 0630p)

3 TepMuHbI, onpeaeneHns 1N CokpalleHus

3.1 TepMuHbI U onpeaesneHns

B HacTosWweM cTaHgapTe NpYMEHEeHbl cnegyllime TepMUHbI C COOTBETCTBYIOLWNMU ONpeAeeHUsaMu.

ISO n IEC BepayT 6a3bl faHHbIX TEPMWHOB, NPUMEHSAEMbIX B CTaHAapTU3auum, 4OCTYN K KOTOPbIM MOXeT
6bITb NOMYYEeH NO CAeAywLWUM agpecam:

- 9nektponegusa IEC: http://www.electropedia.org/;

- nnatcopma oHnanH-npocmoTpa ISO: https://www.iso.org/obp.

3.1.1 CKPUWHWUHT (screening): AHanuTuyeckaa npouegypa Ana onpepeneHns npucyTcTBUSA WAU OTCYT-
CTBMSA BelecTBa B MpeAcTaB/IeHHOW yacTu WM geTtanu u3gennss OTHOCUTENbHO 3HAYEeHUS WM 3HAYEHWUH,
YCTaHOBJ/IEHHbIX B KAYeCcTBe KpUTepus ANa onpefeneHus npucyTCTBUS, OTCYTCTBUS UKW APYTUX UCMbITAHUA.

MpumevyaHune — EcAM B pesynbTaTe CKPUHMHIA NOJyUYeHHble 3HAYEHUSI HEO[HO3HAYHbI, TO MOTYT GbiTb MPO-
BEAEHbl A0MNOMHUTENbHbIE aHANU3bl WU APYTUe UCCNEef0BaHWs A8 MOJlyYEHUS OKOHYATESIbHOrO 3aK/UYEHNUS O MPUCYT-
CTBUM/OTCYTCTBMU BeLLecTBa.

[MCTOYHWK: IEC 62321-1:2013 (nyHkKT 3.1.10)]

3.1.2 NONyKONMYEeCTBEHHbI (semi-quantitative): YpoBeHb TOYUHOCTM B UTOTOBOM M3MEPEHUU C OTHOCH-
TeNbHOW HeonpefeneHHOCTbO pe3ynbTaTta B npegenax 30 % wauv Aydywe npy onpeaeneHHOM AOBEPUTENIbHOM
ypoBHe B 68 %.

[MCTOYHWK: IEC 62321-6:2015 (nyHkT 3.1.1)]

3.1.3 KanmbpaHT; KannbpoBOUHbI 06pasel (calibrant, calibration standard): BewecTBo B TBEpAOM WU
XWAKOM COCTOSSHUM C U3BECTHOW M CTabWU/IbHOW KOHUEHTpauuen nHtepecyrwuwero(nx) aHanmta(oB), MCNob3y-
emoe oNns onpefeneHnsa xapakTepucTuky npubopa (KannbpoBOYHOW KPMBOM) NO OTHOWEHU K aHanuty(am).

3.2 CokpalieHus

B HacTosAlueM cTaHgapTe NMpUMEHeHbl cneaylolne CoKpaleHus:

ACN — aueToHUTpun;

BBP — 6eH3nnbyTundTanar;

BSA — bl,0-6uc-(TpumeTuncununn) ayetamumg;

BSTFA — bl,0-6uc-(TpumeTtnncunun) Tpudtopaveramug;
CRM — cepTudMLMpPOBaHHbI CTaHAapTHbI o6paseu;
DBP — Aun-n-6ytnndgpranar;

DEHP — gun-(2-atunrekcun) dranar,

DIBP — Aunsobytundranar;

DIDP — aunmnsogeunndgTanar,

DINP — AUN30HOHUNp Tanar,

DIP — YCTpOIicTBO MpsAMOro BBofa npoo;

DNOP — gu-n-oktuncrtanar;

EGA — aHanus3 BblAensgeMblX rasos;

El — 3/1EKTPOHHAasA MOHU3auusg;

GC-MS — rasoBas xpomartorpaguma — Macc-CnekTpoMmeTpus;
IAMS — Macc-cnekTpomeTpua c npucoegnHeHMemM UOHa,
IS — BHYTPEHHW cTaHgapT;

LC-MS — XnakocTHaa xpomartorpaguma — mMacc-CnekTpomMeTpus;


https://meganorm.ru/mega_doc/fire/opredelenie/24/apellyatsionnoe_opredelenie_omskogo_oblastnogo_suda_ot_04_10.html
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LOD — npegen obHapyxeHus;

LOQ — npejen KOMMYECTBEHHOro onpefeneHus;
MDL — npegen obHapyXeHUs mMeToaa;

PV C — nonuBuHunxnopua;

Py — nuponusep;

QC — KOHTpPO/Ib KayecTBa;

SIM — MOHUTOPWHT BblAE/IEHHbIX NOHOB;

TD — Tepmogecopbumns;

THF — TeTparngpodgypaH.

4 CyuwHoCTb MeTofa

LOnsa konnyecTBeHHOro obHapyXxeHua Takux BewecTs, kak DIBP, DBP, BBP, DEHP, DNOP, DINP un DIDP,
MCNofb3yeTcs 3KCTpakumsa nonnMmepos B annapate Cokcneta ¢ pasfesieHnem nocpeAcTBOM ra3oBoli xpomarto-
rpatpum — macc-cnektpomeTpun (GC-MS) nnm ncnosnb3oBaHue yNbTPa3ByKOBOro pacTBOPEHUA M OCaXeHus
MaTpuubl obpasua.

CywHocTb meToga Py/TD-GC-MS 3aknw4yaetrca B NMPUMMEHEHWW ra3oBOi xpomaTorpadum — macc-
CNeKTpOMEeTpUM B COYETAHUMN C NMUPOSIN3EPOM/TEPMOLECOPOLMOHHBIM YCTPOUCTBOM 418 06HapyXeHus npu-
cytcteua DIBP, DBP, BBP, DEHP, DNOP, DINP n DIDP B nonumepHbix mMaTepuanax. Obpasel noaumepa
BBOAMTCA HENOCpeACTBEHHO B NMponunsep/Tepmoaecop6bLUMOHHOE YCTPOCTBO AN TEPMUYECKOTO U3BMEYEHUS
hTanaTtos U3 noamMmepa € UCNOAb30BaHMEM 3afaHHOW nNporpamMmbl Harpesa. 3aTem nocsie TemMnepaTypHO-
ro Bo3gelicTBusA AecopbupoBaHHble PTanaTbl NEPEHOCAT B ra3oBblii XxpomaTtorpad, pasgensoT Ha xpomarto-
rpadunyeckoin KanuNNAPHON KONMOHKe M OBGHapyxuBakwT Macc-cnekTtpomeTpom. CooTBeTCTByKOLWMe hTanaTthbl
NOEHTUMULMPYIOTCA HA OCHOBaHWM BPEMEH YyAepXuBaHusa, nokasarteneid m/z (OTHOWEHUA MAcC MOHOB K WX
3apagam) (KonmyecTBeHHble M NOATBEpPXAaloWwme 3HAYEHUS) U UX COOTHOWEHNA. MOHUTOPUHT BblAENEHHbIX
noHoB (SIM) ncnonb3yeTca ANSA yNyyYlWeHNA orpaHnyeHnin obHapyxeHunsa. Ana CKpUHUHTA U NONYKOSTMYECTBEH-
HOro aHasnusa TanaTos B o6pasue NpMMeHAeTCcAa OfAHOTOYeYHasds KasmbpoBka.

MpumeuaHune — TlofHOE CKaHWPOBaHWE C WUCMO/Mb30BAHWEM METoAa Macc-crnekTpoMetpun (MS) ¢ obmm
MOHHLIM TOKOM (MOJIHOE CKaHWpOBaHWe) ANA KaXA0ro o6pasila MOXHO MCMo/b30BaTh A/ NMPOBEPKM Ha/Muus oTpuLa-
TENbHOTO BAUSHUA MaTpuLbl Ha Apyrue fo6aBkv B nonvmep. OTpuuatenbHas UHTepgepeHLns MaTpulbl Bbi3biBAET MO-
[aBneHne UOHOB, YTO o6ecneumBaeT 60Mee HU3KME pesy/bTaTbl KOHUEeHTpauunu. Takke BO3MOXHO NPUMEHEHWE pexuma
ckaHupoBaHua 1 SIM (04HOBPEMEHHbIE U3MEPEHNS).

5 PeakTtuBbl 1 maTepuasibl

5.1 MeTog ra3oBoil xpomartorpapunm — macc-cnekrpometpun (GC-MS)

Mepen NPpMMeHEHNEM BCE XMMUYECKMe peakTuBbl AOKHbI MPONTUN UCMbITAHWE Ha CTENEHb YNCTOThI M Ha
BE/IMYNHY XONOCTON NPO6bl, @ UMEHHO:

a) auetoHutTpun (knacc HPLC);

b) TeTparngpodypaH (knacc GC vnnu Bbiwe);

c) n-rekcaH (knacc GC unu Bbiwe);

d) renunii (cTeneHb YMCTOTbl Bbiwe 99,999 % (No o6bemy));

e) kannépaHTtel (cm. 8. 4);

f) cTaHgapTHble pacTBOPbLI-MMUTATOPbl U BHYTPEHHWE CTaHfapThl:

- cTaHfapTHbIli pacTBOpP-MMUTATOP MCNOMAb3yeTCcsA A MOHUTOPWHra W3BAEYEHUS aHanuTa CcOornacHo
8.2.1.1,8.2.1.3, 8.5.1.1, Hanpumep anéytundrtanar-3,4,5,6-64 unu gu-(2-atunrekcnn) pranat 3,4,5,6-d4;

- BHYTPEHHWI cTaHgapT, ncnonb3yeMblli 418 KOPPEKTUPOBKU NorpewHocTeld BBoga cornacHo 8.2.1.1
n 8.5.1.2, Hanpumep aHTpaueH-d |0 nnn 6eH3nnbeHsoar.

CTtaHaapTHble pacTBOpPbl NpUeMseMbl NMPW MCNOMb30BAaHWKN KBAAPYNONbHOrO Macc-cnekrpomeTpa. Ans
Macc-cnekTpoMeTpa BbICOKOT0 pas3peleHnsa AO/KHbI MCNOMb30BaTbhCA ApYyrue noaxoAswne ctaHgapTHble Be-
wecrtsa, macca U Bpems 3/110MPOBaHNSA KOTOPbIX JO/MKHbI ObITb MOXOXMMMN HA aHaNOlTMYHble 3HAaYeHNA aHanu-
Ta. na onpefeneHHbIX bTanaTtoB pekoMmeHAywTCca gelitepupoBaHHble DBP n DEHP.
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MpumeuyaHune — TllepeyeHb KOMMEPUECKNX CTaHAAPTHLIX PACTBOPOB-MMUTATOPOB M BHYTPEHHUX CTaHAApPTOB
npuBeaEeH B NPUAOXEHUN .

5.2 MeTo4 NMPONUTUYECKON ra3oBOi xpomaTtorpamm — macc-cnekTpomMeTpun
c Tepmogecopbumnein (Py/TD-GC-MS)

Mepel NpUMEHEHMEM BCe XMMUYECKUNE peakTUBbI AO/KHbI NPOWTU UCMbITAHUE HA CTENEeHb YUCTOTbl U
BE/IMYNHY XON0CTON NpO6bI, @ UMEHHO:

a) renuii (cteneHb YNCTOTbI Bbiwe 99,999 % (Mo o6bemy));

b) cTaHA4apTHbI o6pa3el NOSIMMEPHOro Matepuana:

O4VWH C coaepxaHuem npubnuantensHo 100 mr/kr, a gpyroii — 1000 mr/kr dpTanaTos;

C) YMCTbIA NoNMMeEpHbI maTepunan (6e3 pbtanatos).

Cnepywuine XuMuUyeckne peareHTbl, UCNOMb3yeMble MPW NPUTOTOBMAEHUM ob6pasua nonumepa, A0KHbI
6bITb NOABEPrHYTbl UCMbITAHUAM, NPUBEAEHHBIM BbILIE;

d) n-rekcaH gna nNpuroToBAeHWs cTaHAapTHOro pacteopa dTtanata (knacc GC nnu Bbiwe);

e) TeTparngpodypaH UM pacTBopuTesb, NOAXOAAWNIA AN NpurotoBneHus obpasya nonumepa (knacc
GC wunu Bbiwe).

MpumeyaHne — T[lepeyeHb KOMMEPUYECKMX NOMMMEPHBIX MaTepnuanoB NpUBeAeH B NPUIOXEHUN |.

6 O6opyaoBaHue

6.1 MeTog razoBoili xpomartorpadgumm — macc-cnektpometpum (GC-MS)

Ana aHanusa JoONXHbI UCNOMb30BaTbCA cnepywumne npubopsl, o6opysoBaHue u matepuansl:

a) aHannTM4Yeckne Becbl C TOYHOCTbI M3MepeHuii go 0,0001 r;

b) KPMOTEHHbIV N3MeNbYuTeNb C OXNaXAEHNEM XUAKAM a30ToM;

C) MepHble kKon6bl 1,5, 10, 100 mn.

d) akcTpaktop Cokcneta:

- akcTpakTtopbl Cokcneta 30 m,

- KPYTNOAOHHbIE KON6bl 250 Mn;

- nputepTbie Npobkn NS 29/32;

- xonoauneHukn AnmpoTta NS 29/32;

- Kunenkn (Hanpumep, CTEKNSAHHbIN XeMuyr uau konbua Pawwura);

€) 3KCTpaKUMOHHble TUAb3bl (Lennwnosa, 30 Ma, BHYTPEeHHUIA gnameTp 22 MM, BbicoTa 80 MM);

f) cTeknAHHaa Bata (4159 3KCTPAKLWOHHON TMAb3bI);

4) yNbTpa3BykoBas BaHHa;

h) peakTnBupoBaHHbIN BKAaAbilw MHxXekTopa (ana GC-MS);

i) kon6oHarpeBaTenu;

j) BOpOHKa;

k) antommHnesas conbra;

) Npo6KOBbLIE KO/bLA;

T) punbTpbl U3 PTFE (0,45 MKM);

n) MUKPO/IMTPOBLIE WNPULbI UK aBTOMATUYECKNE NUNETKN;

0) POTOPHbI/ McnapuTenb C BO3MOXHOCTbIO BakyyMupoBaHus;

p) nacTepoBCKME MUNETKU;

q) Buansl 1,5 Mn ¢ pe3b60BbIM KONNA4YkoM ¢ nonntetpadpTopatuneHoson (PTFE) npoknagkoin wnau, B 3a-
BUCUMOCTMN OT aHaIMTUUYECKON cucTeMbl, aHanorMyHble eMKocTu ANns o6pasuos;

r) MuHuWelkep (BUXpPEBON cCMecUTenb WM BUXpeBasi Mewasnka);

S) rasoBblil xpomaTtorpac — Macc-cnekTpoMeTp C CMCTEMOW BBoAa Npobbl ¢ AeneHnem/6es3 geneHus
noToka u TepmocTaT Cc mporpaMMupyemMoli TemnepaTtypoil. Macc-cnekTpoMeTp AO/XeH obecneymBaTb MOHU-
TOPWHT BblAeNeHHbIX MOHOB (SIM) n 06WKNIA MOHHbLIA TOK (NONHOE cKaHMpoBaHue). MoHM3ayunoHHasa kamepa
JOMKHa 6bITb 06paboTaHa Ha npegMeT XMMUYECKOoW cTabunbHoCTU M nmeTb Temnepatypy 230 °C. B pexume
3M1eKTPOHHOW noHmsauun (El) gomkHa nogasaTtbcs aHeprusa 70 3B.

[Ana obecneyeHns NOBTOPSAEMOCTU PEKOMEHAYETCH UCNONb30BaTb aBTOMaTUYeCKUii NPO600TOHOPHUK;

t) kKanmnnapHas KoJIOHKa.
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MpumeuvyaHne — Xwugkaa asza: 100 %-Hblii gumeTuanonucunokcad wam 5 %-Hblin gudpennn, 95 %-Hblii an-
METUMNONNCUNOKCAH. PekoMeHayemMble AnMHA KONOHKM — 15 nam 30 M, BHYTpeHHuil anameTp — 0,25 MM, TonwmHa
nneHkn — ot 0,25 go 0,05 Mkm (CcM. npuaoxeHue J).

6.2 MeTop NMPONINTUYECKO ra3oBoil xpomaTorpaddum — macc-CneKTpoMeTpum
c Tepmogecopo6ouymnein (Py/TD-GC-MS)

Ona aHanusa [0MXHbI UCNOMb30BaTLCA cnegyuine npubopsl, o6opysoBaHMe U Matepuansl:

a) aHanMTM4Yeckne Becbl C TOYHOCTbI M3MepeHuii go 0,0001 r;

b) KPUOTEHHbI N3MENbUYNTENb C OXJTAXAEHUEM XUAKAM a30TOM;

c) Kycayky (py4HOW UHCTPYMEHT AN Bblpe3aHusa ob6pas3yos);

d) MmukpownaTtens;

e) NuHueT;

f) pesak;

1) taiin;

h) mukponepdgopartop;

i) pe3akTuBMpPOBaHHAA CTekK/NAHHasA BaTa,;

j) MUKPONUTPOBbLIE WNPULLLI UIN aBTOMAaTUYECKME MUNETKM;

k) rasoBbll xpomaTtorpagy — Macc-CnekTpoMeTp C cucTemol BBofa Mpobbl ¢ geneHnem/6e3 genexHus
noToka u TepMocTaT ¢ nporpaMmmMupyemMoi TemnepaTtypoli. Macc-cnekTpomeTp AO/DKEH o6ecneynBaTb MOHU-
TOPUHT BblA€/M€HHbIX MOHOB (SIM) 1 06WNii MOHHBIV TOK (NOSIHOE cKaHuMpoBaHue). MoHu3aunoHHas kamepa
JO/MKHa 6bITb 06paboTaHa Ha NpegmMeT XMMUYEeCcKol cTabunbHOCTU M nMeTb TemnepaTtypy 230 °C. B pexume

9/M1eKTPOHHOI noHnsauun (EI) gomxHa nogasaTtbcs aHeprus 70 3B.
Ona obecneyeHnss NOBTOPAEMOCTN pPeKOMeHAYeTCA UCNOJIb30BaHWe aBTOMaTnyeckoro npobooTbopHMKa.

MpumeuvaHne 1— Hanpumep, MOHM3AUNOHHYIO Kamepy o6pabaTbiBatOT TEPMUYECKUM CNOCOBOM npu Temne-
patype o 400 °C B TeyeHune 14 ona XMMUYECKON CTabuibHOCTY;

I) ycTpOlicTBO BBOAA Npo6bl Nnuposmnsepa/TepmMmoecopbLMOHHON0 ycTpoiicTBa AO/MKHO obecneynBaTtb No-
BbllWeHne Temnepartypbl oT 1 C go 100 °C B MUHYTY B gnanasoHe Temnepatyp ot 40 °C go 500 °C. Yawka gns
o6pa3uoB nuposmnsepa/TepMmogecopbyMOHHOTO YyCTpONCTBa A40/MKHA ObITb 06paboTaHa CoOOTBETCTBYOW MM 06-
pasom AN nogaepXaHusa XMMMUYeckol cTabunbHOCTU, J0/MKHA BbiTb cnOCcOo6Ha pa3MeliaTb Kak Xugkme, Tak u
TBepAble o6pasubl M NoggepXuBaTb rpaHuLbl pasgena Mexay nMponviepom/TepmMmoaecopbumoOHHbIM YCTPOIi-
CTBOM W BXOAOM ra3oBoro xpomartorpadga go 400 °C;

T) KanunnapHasa KOJIOHKa.

MpumeuvyaHune 2— Xugkaa dasza: 100 %-Hblli GUMETUNNOANCKAOKCAH UNn 5 %-Hblli gudennn, 95 %-Hblin aun-
MeTUNoNCUNoKcaH. PekomeHgyemble gsvHa KONoHkM — 15 wnu 30 M, BHYTpeHHui gunametp — 0,25 MM, TonwumHa
nneHkn — ot 0,25 go 0,05 Mkm (CM. npunoxexue J).

7 MoarotoBka 06pa3yoB

7.1 O6uwme NonoxeHus

Kak yctaHoBneHo B IEC 62321-2, ecnm He yka3aHO uHoe (Hanpumep, UCNO/b30BaHue Kycayek), peko-
MeHAyeTCA MCMO/b30BaTh KPUOTEHHbIN M3MENbYUTENb C OX/1AXAEHNEM XUAKAM a30TOM.

7.2 MeTopg ra3oBoi xpomaTtorpadum — macc-cnektpomeTtpumn (GC-MS)

Mepepn akcTpakyuelr o6pasuybl HEO6XOAMMO U3MENbYUTbL TaK, YTOObI MX YacTulbl NPOCEMBANUCHL Yepes
cnTo 500 MKM. PekomeHAyeTcsi MCNOMb30BaTb KPUOTEHHbLIA M3MeNbUYuTeNb C OXaXAEHUEM XWUAKAM a30TOM.
CTtaHfapTHble o6pa3ybl MONMMEPHLIX MaTepuanoB AO/MKHbI 6biTb M3MebYeHbl aHa0rMYHbIM 06pa3om.

7.3 MeTo4 NUPOSIMTUYECKOW ra3oBO xpomaTtorpamm — macc-CnekTpomeTpumn
c Tepmogecopbumnein (Py/TD-GC-MS)
O6pasel, MOXHO NM60O paspesaTb Ha MesIKMe KyCcO4YkM C MOMOLLbI pe3aka, TM60 OTNUANTS.

MpumeyaHne — CMm. metog GC-MS gns noarotosku o6pasua K n3mesibyeHunio B 7.1.
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8 lMpouenypa ucnbiTaHui

8.1 O6LWmMe MHCTPYKLUNN MO NPOBEAEHNI0 NCNbITAHWU

8.1.1 O630p

Bannpauns KOHTPONbHO-U3MEPUTENbHbIX MPMOOPOB AOMXHA BKAOYATb UCMbITAHUA Ha BbliIBeHUE Be-
pOSATHOCTW 3arpsA3HeHnss o6pasuoB Npu nocrefoBaTesibHOM NPOBeAEHUU UcCMblTaHUi. LOoNoNHUTENbHble 06-
pasubl UM U3MEHeHWe MnocnefoBaTe/IbHOCTUM MPOBeAEHUSA WUCNbITAHUA MOryT cnoco6CTBOBAThL BbIABEHUIO
nepekpecTHOro 3arpsa3HeHna obpasya. PekomeHgaumm no cnocobam o4yncTkn nabopaTopHOro o6bopynoBaHus
ONs ucnbiTaHuil Ha Tanatbl NpuBeAeEHbl B NMpUNoxeHun K, pekoMeHAyeMblii NOpsAAOK NpOBeAeHUs UcnbiTa-
HWIA 06pa3uo0B — B NpUAOXeHUn M.

8.1.2 MeTog ra3oBoii xpomartorpacunm — macc-cnekrpometpunm (GC-MS)

Heob6xogumo cobnwaTtb cnepylume obwme pekoMeHaaLnu:

a) AN TOro 4Yto6Gbl COKPATUTb 3HAYEHUA XOJI0CTbIX NP0O6, HeobxoAaMMO ob6ecneynTb YMCTOTY BCEW CcTe-
KNSAHHO nabopaTopHoOi nocyabl. CTEKNSIHHYO BaTy HEO6X04UMO AeakTuBupoBaThb (CM. nepeuncnenune f) pas-
nena 6) npu temnepatype 450 °C B TeyeHne He meHee 30 MUH;

b) ecnn konuyecTBo hTanatoB B o6pasle 3HA4YUTEeNbHO NpeBbiwaeT gnana3oH 0,1 %, aHanu3 Heo6xo-
AVMO NpOM3BECTN C MCMONb30BAHNEM OTKOPPEKTMPOBAHHOro pasmepa obpasua uaM nocpegcTBOM NMOBTOPHO-
ro aHanusa c MCNnoNb30BaHWEM 3KCTpakTa, pa3baB/ieHHOro COOTBETCTBYHOW MM o06pa3om nepej fobGaBneHUem
BHYTpPEHHero craHgapra.

8.1.3 MeToh NMMPONMTUYECKOW rasoBOi xpomaTtorpadmm — Macc-CNeKTpomMeTpum C TepmMmopge-
copb6uyunein (Py/TD-GC-MS)

Heob6xonumo cobnwfaTtb cnegyluime obuime pekoMeHaaLnu:

a) nocsie UcnblTaHWn 06pa3L0B C BbICOKOW KOHLEHTpauuein aHanmta xonocTele Npobbl cneayeT aHanu-
31upoBaTb A0 Tex Nop, noka (HOHOBbLIA YPOBEHb OTAE/bHbIX (pTanaTtoB He CHM3UTCA A0 KOHUeHTpauuum 30 mr/kr
UIn MeHee.

MpumeyaHue — [lns aHann3a Xo/10CTON NPO6bI BeLLeCTBa UCMO/b3YHT YACTbIA NOUMEPHbI MaTepuan um
NycTyH YallKy AN 06pasLoB;

b) ANA CHMXEHMSA KonmyecTBa 3HAYEHMIA Npu aHasnm3e XO0/0CTOW Npo6bl Heo6xoaMMO yb6eanTbCsa B UM-
CTOTE BCEX MHCTPYMEHTOB, UCMOMb3YEMbIX NP NMPO6GONOATOTOBKE;

C) Korga mMaTpuyHble 3 eKTbl Bbi3biBAT CUIbHOE NOAAB/IEHNE WOHOB ONpeAensieMblX aHa/UTOB, B Ka-
yecTBe mMeToda KannbpoBKM cnepyeT BblbpaTh MeTOA cTaHAapTHbIX f06aBOK.

8.2 TlNoagrotoBka ob6pasuya

8.2.1 MeTop rasoBoii xpomartorpacpmum — macc-cnektpometpun (GC-MS)

8.2.1.1 VcxofHble pacTBOpbl

Heo6xoanmMo NpuUroToBUTb CAeAyllne UCXoaHble pacTBopbl:

a) pelTepupoBaHHbI CTaHA4apTHbIA pacTBOpP-MMUTATOP (418 MOHUTOPUHra CTeneHu wu3Bneve-
HuMAa aHanuta): 1000 mKr/mn B opraHuyeckom pacTtBoputene (Hanpumep, ambytundrtanar-3,4,5,6-cl4 wnu
an-(2-atunrekcun) pranart-3,4,5,6-c'4);

b) BHYTpEeHHMWI cTaHaapT (4715 KOPPEKTMPOBKM MorpewHocTu Beoga): 1000 Mkr/mMn B H-rekcaHe (Hanpw-
Mep, aHTpaueH-c 0 nnn 6eH3mnbeHsoar);

c) pactBop c¢tanatoB (DIBP, DBP, BBP, DEHP, DNOP, DINP n DIDP): 1000 mKr/Mn B H-TeKcaHe;

d) KOHTponbHbLI pacTBop ¢ptanatoB (DIBP, DBP, BBP, DEHP, DNOP, DINP u DIDP): 100 wmkr/mn B
H-rekcaHe;

e) pacTBOp BHyTpeHHero ctaHgapTta (100 mkr/mn aHTpaueHa-dlO mnu 6eH3unb6eHsoaTta): Heobxoau-
MO nepeHectn 1,0 mn pacTBopa BHYTPeHHero ctaHgapTa (B COOTBETCTBMM C nepeunmcneHnem b) 8.2.1.1)
(1000 mKr/mMn) B MEPHYH KOGy BMECTUMOCTbLIO 10 MA M 3an0/IHUTbL pacTBOpUTENEM A0 HEOOXOAMMON METKM.

8.2.1.2 MNpepBaputesibHaa o4nCcTKa akcTpakTtopoB Cokcnerta

UTo6bl NPOBECTM OUYUCTKY 3KCTPAKUMOHHbIX annapartoB CokcneTta (B COOTBETCTBUU C nepeyncneHvem d)
6.1), npoBoANTCA NpeaBapuTenibHas 2-yacoBas 3KCTpPakyusa ¢ ucnosb3osaHnem 70 M H-rekcaHa. MpoMbIBOY-
HbIli pacTBOpuUTENb YAaNsaoT.

8.2.1.3 DkcTparmpoBaHue obpasya

JKcTparmpoBaHme o06pas3uoB NPOBOAUTCA CNeAyloW UM 06pa3om:
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a) konmyecTBeHHO nepeHocAaT (500 £ 10) mr o6pas3ua B 3KCTPAKLUOHHYO TMAb3Y U3 LLEeNAN03bl 3KCTpak-
Topa Cokcneta. Maccy o6pa3sua perucTpumpyroT ¢ ToO4HoCcTbo Ao 0,1 wmr;

b) AnsA ob6ecneyeHUsa KOMIMYECTBEHHOrO nepeHoca obpasua B rnM/b3y UCMNOMbL3YIOT BOPOHKY. Ana Konunye-
CTBEHHOTO nepeHoca obpasua BOPOHKY NMpOMbIBalOT 10 M H-rekcaHa;

c) po6asnsawT 10 mkn (1000 mkr/mn) ctaHfapTHOro pacTtBopa-umutatopa (B COOTBETCTBMM C nepeyunc-
nexHuem a) 8.2.1.1);

d) ona npepoTBpalleHUsa BCN/bITUA HA MOBEPXHOCTb o6pasua rmnb3y 3akpblBalT CTEKAAHHON BaTOW;

e) npumepHo 120 MN H-rekcaHa aKCTparmpywT ¢ UCNosb30BaHMeM obpaTHOro xonogunbHuka. Obpasey,
3KCTparvpyT B TeYeHue He MeHee 6 4 KosimyecTBoM 6— 8 uuMKnoB B yac. Cokpal,eHne BpeMeHun 3KCTparnpo-
BaHWSA MOXET NPUBECTU K CHUXEHWUIO CTENeHU WU3B/IEYEHUS aHa/lunToB;

f) nocne 6 4 kMNAYEeHNA c 06pPATHLIM XONOAN/TBHUKOM 3KCTPAKT KOHLEHTPUPYIOT NPpUMepPHO A0 10 ma ¢ no-
MOLLbIO POTOPHOIO UCNapuTens B Bakyyme (MNM aHas/sOrMYHOro npouecca), a 3atem pas3baBfflOT H-TeKcaHoMm
4o 50 mn.

8.2.1.4 AnbTepHaTMBHbIN CNOCO6 3KCTparmpoBaHusa An8 PpacTBOPUMbIX MOJIMMEPOB

Ons obpasyos M3 nonnmepos, pacteopumbix B THF (Hanpumep, MNMBX), MoXxeT ncnonb3oBaTbCa Cneayto-
WWA anbTepHaTUBHbIA CNOCO6 3KCTparMpoBaHus:

a) B3gewmnsatT (300 £ 10) mr o6pasua n noMelarT ero B Buasy BMeCTUMOCTbio 40 M. PernctpupyoT
Maccy c ToyHocTbio o 0,1 wmr;

b) nomewatT 10 mn THF n go6asnsatT 10 MK cTaHAapTHOro pactBopa-umutatopa (1000 mkr/mn) (B
COOTBETCTBUU C NnepeyuncneHnem a) 8.2.1.1) B BMasy n perucTpmpyroT maccy obpasoBaBLIeiics cMecu;

C) NNOTHO 3aKkpbiBalT BMany c obpasyom. NMomewarwT ee B yNbTPa3ByKOBYH BaHHYy W obpabaTtbiBaikT
ynbTpa3Bykom B TeyeHue oT 30 go 60 MuH 40 pacTBopeHus obpasua. s Toro 4ytobbl KONMAYOK He BbiNana U3
BMasbl, €r0 MOXHO MPUKPENUTb HEGONbLWIMNM KYCOYKOM SINMKOW NEHThI;

d) nocne Toro kak o6pasel pacTBOpuTCS, a BMana oxaaguTca A0 TemnepaTypbl OKpyXakwein cpesbl,
perncTpupyT Maccy. Heobxognmo ybeanTbcs, 4TO NOJSIlydYeHHas Macca He OTnMyaeTcs OT Macchl, 3aperu-
CTPMPOBAHHOW B X04e onepauuu, NpUBeAEeHHON Bbile (B COOTBETCTBUM C NepeuyncneHnem b));

e) akkypaTHO fgo6asnfaT no kanaam 20 ma ACN B Buany gns ocaxaeHus matpuubl obpasuya;

f) nonyyeHHbIN 3KCTparMpoBaHHbI pacTBOP OCTABAAKT OTCTaMBaTbCA NPU KOMHATHOW TemnepaTtype
B TeyeHne 30 MWH (MONUMEPHbLI MaTepuan BbiNageT B 0Cafok, UTO NpMBeAeT K OCaXAeHWI0 Ha fHe Buanbl);

[) oXunpawT, noka nosmMep ocsAgeT, Wan NponyckakwT cMecb yepe3 Memb6paHHbliii 0,45-MUKPO-MeTPOBbI
dpunbtp n3 PTFE.

8.2.1.5 flo6aBneHne BHyTpeHHero ctaHgapTta (IS)

a) MepeHocAT 1 mMa aKCcTpakTa B Buany Ansa rasosoro xpomatorpada (GC) (B cOOTBETCTBMU C nepeyunc-
nexHunewm f) 8.2.1.3 n nepeuncneHnem g) 8.2.1.4) o6bemom 2 Mn ¢ npoknagkoin ns PTFE B Kpbiwke, 406aBnsA0T
10 mMkn pacTBOopa BHYTpPeHHero ctaHgapTta (B COOTBETCTBUU C nepeuncrneHvem e) 8.2.1.1) B Buany v 3akpbiBa-
10T ee KpbIWKOW. MepeBopaymBaloT BUany ABa pasa A/ NepeMellnBaHns pacTtBopa.

b) BBoaAaT 1 mMkn pacTtBopa ob6pasua B raloBblii xpomaTorpadg ¢ macc-cnektpometpom (GC-MS) n npo-
BOAAT aHaNu3 coriiacHo napametrpam, ykasaHHbIM B Tabnuue 1.

8.2.2 MeToA NMPOMMUTMYECKOW ra3oBOW xpomartorpaphmm — macc-CnekTpomeTpuu € Tepmoje-
cop6uyuein (Py/TD-GC-MS)

8.2.2.1 O6pasel nonumepa

a) NMomewatwT npumepHo 0,5 Mr HapesaHHOro uMauM nopowkoobpasHoro obpasya B npegBapuTesibHO
B3BELWEHHYI YalKy Ana obpasua ¢ NOMOLWbI MUKpoWwNaTena Wan nuHueta.

b) 3anucbiBaloT 06LWMIA BEC YallKkn Cc 06pa3L,oM B Heli ¢ TOYHOCTb A0 0,01 Mr n BbicUMTbIBAOT BEC 06-
pasuya Kak pasHoCTb MexXxAay o6WKnM BECOM Yallky ¢ 06pas3uomMm v BECOM YalluKu.

c) NMomewawT HEOBXOAMMOE KONMYECTBO [e3aKTUBUPOBAHHON CTEK/IAHHON BaTbl B YyallKy Ans o6pasua,
4yTOObl rapaHTMpoBaTb, YTO NOPOLWOK o6pa3ya He pacchbineTcs.

8.2.2.2 CTaHgapTHble 06paslbl NOIMMEPHbLIX MaTepuanoB MAN UCXOLHbIA pacTBop

Ona kannbpoBKW M NPOBEPKN YYBCTBUTENBbHOCTU PEKOMEHAYIOTCA CTaHAapTHble 06pasubl MOMAUMEPHbBIX
maTtepuanos. Hanbonee nogxoasawmMmn ABAAKTCA CTaH4apTHble o6pasubl NOJIMMEPHBLIX MaTtepnanos B Buie
TOHKUX NUCTOB WKW MNEeHOK. Ecnm ctaHpgapTHble o6pasitbl NOIMMEPHBIX MaTepunasnioB HeAOCTYNHbI, HEOB6X04M-
MO NPUTOTOBUTL Clefyllmne NCXOA4HbIe PacTBOPbI.

a) PactBop PVC: pacTtBopsaT nonmmep PVC, ncnonb3ya nogxoaswmnii pactsoputens, Takoin KaKTFIF, B
KOHLeHTpauuun 50 mr/mn.

b) CTaHAapTHbIA pacTBOpP CMecW: NMOAroTaBNMBalT CTaHAaPTHbI pacTBop cMmecu, cogepxawuii DIBP,
DBP, BBP, DEHP, DNOP, DINP n DIDP B H-rekcaHe B KOHUeHTpauuu 100 mkr/mn.
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MpnmeyaHune — CM. NpunoxeHue |

8.3 MapameTpbl 060pyn0BaHUA

8.3.1 MeTog raszoBoii xpomaTtorpapum — macc-cnektpometpum (GC-MS)

Ana onTumunsaynm KOHKpeTHoMi cuctembl GC-MS ¢ uenbio gocTmxeHns adhpekTUBHOIO pasfeneHnsa Bcex
KanmbpoBOUYHbIX KOHTEHEPOB 1 06ecnevyeHNss yA0BAEeTBOPEHUA YCNOBUA KOHTpona kavyectBa (QC) n npegenos
o6HapyxeHus (LOD) npumeHAT pas3nnyHblie yCn0oBUSA.

Cnegywune napameTpbl CUATATCA NOAXOAAWMMU U NPUBOAATCA HUXE B KauyecTBe npumepa (cm. Ta-
6nnybl 1 1 2):

Tab6nuya 1— Ycnosus nsmepenus GC-MS
GC
O6bemM BBOAMMOI NpPOGLI 1 mKn

azoxpomatorpaduyeckas KOSIOHKa HenonspHas (dheHWN-apuneHoBbIN NOAUMEpP, 3KBUBANEHTHbIW 5 %-HOMy Au-
PEHNNAUMETUNNONNCUIOKCAHY), AnHa 30 M; BHYTPeHHUn anameTtp 0,25 Mwm;
TonwmHa nnexHkn 0,25 MkM (CcM. npunoxeHve J)

Bknagplll MHXEKTOpa 4-MUNNVMETPOBbLI/ CTEKNAHHBIA BKNAAbIW C OAWHOYHBIM HIDKHUM KOHYCOM CO
CTEK/SAHHOI BaToOW Ha AHe (4eakTBMPOBAaHHbLIN)

TemnepaTtypa MHXeKTopa 250 °C

TemnepaTypHasi KOJIOHKa OT180 °C go 110 °C (B TeueHume 0,5 MUH) NnMHenHoe nosbiweHne (->) (20 °C/MuH)
—>280 °C (B TeueHune 1 muH) —»20 °C/muH) —>320 °C (B TeueHne 5 MuH)

Pexum BBOAA be3 geneHvsa notoka
[a3-Hocutenb Fenuii (cm. nepeuncnenune d) 5.1), 1,5 MA/MUH, NOCTOSAHHbLIA NOTOK
TpaHctepHasa NnHUA 280 °C, npsimoli BBOA
MS
TemnepaTtypa MOHHOTO MCTOYHMKA 230 °C
OnekTpoHHasa noHmnsaunsa (El) 70 3B
Temnepatypa KBagpynons 150 °C
Bpems Bblaepxku 80 mc
[Jnana3oH ckaHnpoBaHus Ot 50 go 1000 m/z

MpumeyaHnne 1— Kommepueckn npuobpeTeHHbI 4eakTMBUPOBaHHbIN BKaAbIW UHXEKTOpa MOXeT 6biTb NoA-
BEPrHyT AOMOSHUTENbHON feakTuBaumu (CcMm. nepeuuncneHune h) 6.1). Xumuyeckyo geakTuBauuio NPoOBOAAT cleayowmm
o6pa3oM: 6epyT 0ObIUHbIA CEPUIHbLIA BKIaAblW, AeaKTUBUPOBAHHbLIA M3roToBUTENEM (CTEKNSIHHbIA BKNagbll C O4UHOM-
HbIM KOHYCOM CO CTEK/ISIHHOI BaToil Ha AHe AnsA ucnaputens (c geneHnem/6e3 geneHns notoka) n norpyxarT B 5 %-Hbli
pactBop aumetunguxnopcunaHa (DMDCS) B guxnopmetaHe wuav Tonyone Ha 15 MuH. [JlocTatoT C MOMOLLbIO MUHUETA,
BbIIMBAIOT pacTsop v norpyxatoT B DMDCS elle Tpn pasa Tak, Y4To6bl CTek/NsiHHasA BaTta NOJIHOCTbI0 NOKpbiBanachb pac-
TBOpOoM. CnumBalT pacTBOp M3 BkAadbllla ele pas, a ocTaTkm pacTtBopa npoMayunBalT ynctoi candpetkoli. MorpyxatoT
BKNagbllw B MeTaHo/ Ha 10— 15 MyH, ONATL CMBAIOT PacTBOP/MOrpyxatoT eLe Tpy pasa. MNpombIBalOT U3HYTPU U CHAPYXKU
MEeTaHO/IOM U3 MN1IaCTUKOBOro NpoMbIBaTe s, a 3aTeM AUX/IOPMETAHOM TOXe U3 NJIacTUKOBOro npombisarens. Momewanot
BKaAblll B BakyyMHYK Meyb, NpoAyBaemyl as3oToM, M npocylimBatoT npu Temnepatype 110 °C B TeYeHUe He MeHee
15 mMuH. Tlocrie BbICbIXaHuA BKNaAbll rOTOB K MCMOJIb30BaHMIO.

MpumeyaHne 2 — Ona AOCTWXEHUS HEOOXOAMMOro kayecTsBa faHHbIX ANA rasoxpomMaTtorpaddMyeckoro nuka
KaxXAoro u3 pranaToB pekoMeHAyeTcs, YTobbl 3a Of4HY CekyHAy Npou3BoAuN0Ch OT 3 A0 4 UUKI0B CKaHWPOBAHWUS WOHOB,
BblA€NeHHbIX A1 KOSIMYEeCTBEHHOIo onpeaeneHus. 310 obecneyrBaeT COOTBETCTBYOLEE BPEMS BbIAEPXKN /11 MOHUTO-
puHra onpefeneHns OTHOLIEeHUSA MacC MOHOB K 3apagy (m/z). CKopoCTb CKaHMpoBaHWS obecrneynsBaeT BPEMS BblLePXKKM
B Anana3oHe 50 mMc Ha WOH. CnefyeT 3aMeTUTb, YTO MO YMOJIHaHWUIO HEKOTOPbIE MpOorpamMMbl yCTaHaBIMBaOT BPEMS Bbl-
LEPXKN KaK (PYyHKLMIO CKOPOCTU CKaHMPOBaHWA. AHaNn3 Kaxaoro dpranara NnpoBOANTCA B PEXVME MOHUTOPUHTa BblAeseH-
HbIX MOHOB (SIM) C KOHTPO/IbHbIMYU MaccaMu, Yka3aHHbIMW B Tabnuue 2. OHWU cUMTAlOTCA NOAXOAALMMW U NPUBOAATCA B
HacTosLleM CTaHgapTe B KayecTse NpPYMepoB.



FOCT IEC 62321-8—2022

MpumeyaHue 3 — DIDP n DINP nmelOT HECKO/IbKO MUKOB Ha XxpomaTtorpamme. VIHTerpmpyrTcsa cymmapHble
naowann aTux NUKOB Hag 6a30BOW NNHUEN.

Ta6nuua 2— KOHTPO/IbHbIE 3HAUEHUS OTHOLLEHWIA MacChl MOHA K 3apsady ANns onpeaeneHHbIX (TanaTos

OTHOLWEHUS Macc MOHOB K 3apsigy (M/z), KOHTPONMPYeMble B IKCTpaKTe

Haenosas seueca e
onpepeneHnsa OTHOWeEHUA OTHOLWEeHNA Macc NOHOB OTHOLWEeHNnAa Mmacc NOHOB
MaccC WOHOB K 3apagy K 3apagy -1 K 3apagy -2
DBP-3,4,5,6-d4 153 227 —
DEHP-3,4,5,6-d4 153 171 —
AHTpaueH-dIO 188 94 160
BeH3nnbeHsoar 105 194 212
DIBP 223 205 149
DBP 223 205 149
BBP 206 9 149
DEHP 279 167 149
DNOP 279 167 149
DINP 293 167 149
DIDP 307 167 149
8.3.2 MeToa NMUPOSIMTUYECKON ra3oBOW XpomaTtorpacpum — Macc-CnekTpoMeTpum C Tepmope-

copb6uyuneii (Py/TD-GC-MS)

Lnsa onTumnsaumm KOHKpeTHON cnuctembl Py/TD-GC-MS npuMeHSA0T pa3finyHble YC/I0BUSA ANS AOCTUXKE-
HMA 3P eKTMBHOTO pasfesieHnsa Kaxnoro dpranara M cooTBeTcTBUA TpeboBaHUaAM KOHTponsa kayvectBa (QC)
n npeaenos obHapyxeHusa (LOD). Cnepywuwmne napaMmeTpbl NPU3HaHbl NOAXOAAWMMM U NpeacTaB/ieHbl B Ka-
yecTBe npumepa (cm. Tabnuyy 3).

PekomeHayeTcsa n3MepsaTbh KaxAablii o6pasel, B pexnme NOMHOTO CKaHUPOBaHWSA BMecTe ¢ pexumom SIM,
4TOObl MPOBEPUTbL HaNMYMe OTPULATENbHOTO BAMSHUA Ha MaTpuuy Apyrux 4o6aBok B nonmmepe. OTpuuaTenb-
Haa MHTepdepeHUuna mMaTpuubl Bbi3blBAeT NofaB/lIeHUE UOHOB, YTO obecneuynBaeT 60/1ee HU3KME pe3ynbTaTbl
KOHLEeHTpauunu.

MpumeyaHune — DIDP n DINP nmeloT HECKOMIbKO MWKOB Ha XpomaTtorpamme. VIHTErpupyrTcs CymMMapHble
naowann 3Tux NUKOB Hag 6a30BOW SIMHUEN.

Ta6nunuya 33— Ycnosusa usmepenusa Py/TD-GC-MS

Muponusep
Temnepatypa TepmocTaTa 200 °C 20 °C mMuH 300 °C -» 5 °C/MuH -> 340 °C (1 MuH)
TemnepaTypHblii HTepdienc 300 °C (pexvMm KOHTpOs TemnepaTypbl MHTepdgienca: pyyHOI)

GC

FazoxpomaTorpaduyeckas 100 %-HbIi AMMETUNNOMUCUIOKCAH, ANnHa 15 m; BHyTpeHHuid guameTp 0,25 mwm;
KOJIOHKa TonwwmHa nnexHkn 0,05 mMkM (CMm. npuaoxeHue J)
Temnepatypa vHXekTopa 320 °C
TemnepaTtypHasi KOsloHKa 80 °C nuHeiHoe nosbiweHune (-*) (20 °C/mnH) —300 °C (B TeueHne 5 MUH)
Pexvm BBOAA C peneHveMm notoka (3HayeHue genexHuns 1/50)
[a3-Hocutesnb lenwii, 52,1 cm/c, NOCTOSAHHBIV NOTOK
TpaHctepHasa NnMHUS 280 °C, npsimoin BBOA
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OkoHuyaHve Tabnuupl 3

MS
TemnepaTtypa MOHHOIO 230 °C
NCTOYHUKa
OnekTpoHHas noHunsauus (El) 70 aB
MOHVITOpVIHr BblA€JTEHHbIX KOHTPOMbHbIE 3HaueHNs MoaTeepxpawwme MoaTBepxpatoLime
MOHOB (M/Z) ANA KONANYECTBEHHOTO KOHTPOJ/IbHbIE KOHTPOJIbHbIE
onpeaenieHns OTHOWEHNA sHauenna 3HaueHns
OTHOLIEHMA Macc OTHOLWEeHNs macc
Macc MOHOB K 3apafy
NOHOB K 3apagy -1 NOHOB K 3apagy -2
DIBP 223 205 149
DBP 223 205 149
BBP 206 91 149
DEHP 279 167 149
DNOP 279 167 149
DINP 293 167 149
DIDP 307 167 149

[Onana3oH ckaHMpoBaHus Ot 50 go 1000 m/z

8.4 KannbpaHTbl

MepeyeHb cTaHAapPTHbIX 06pa3L 0B, KOTOPble NCNOMbL3YOTCA B KAYecTBe KannbpaHTOB, NpUBEAEH B NpU-
noxeHuun |.

8.5 Kann6poBka

8.5.1 MeTog razoBoii xpomartorpacmnm — macc-cnekrpometpunm (GC-MS)

8.5.1.1 O6wue NonoxeHns

Ans KonuyecTBEHHOro aHanu3a Heob6XoA4MMO MOCTPOUTbL KanMGPOBOYHYK KpuByw. Heobxoanmo nop-
rOTOBMUTb HE MeHee MATWM KaMbpPOBOYHbIX PACTBOPOB, PABHOMEPHO pacnpegesieHHbIX Mo Anana3oHy KOHLEeH-
Tpauuun. KonnyecTteseHHoe onpefesieHne Npou3BOAMTCA Ha OCHOBE M3MepeHusa nnowaau nukos. O6paboTka
KaX A0 KanMbpoBOYHOW KPMBOM C NOMOLLbLIO NMHENHOW perpeccumn TpebyeTcsa ANA NONYYEHUSS OTHOCUTENbHO-
ro cTaHgapTHOro otTknoHeHna (RSD), koTopoe 6bI10 6bl MEHbLWE MAN paBHbIM 15 %-HOW NUHENHOW PYHKLUYK
KannmbpoBKu.

MpumevyaHnne — Ecnm npegenbHoe 3HadyeHne RSD, paBHoe 15 %, nNpeBbIWEHO C TOYKN 3peHnsa obecnevyeHuns
KayecTBa, annpokcumauusi KpUBOW BTOPOro nopsifka He rapaHTMpyeT Kakol-mbo 3HAYMTEsIbHO Nyylleli perysivpoBKu.
OTuM TpeboBaHWAM YAOBETBOPAIOT TO/IbKO CTATUCTUYECKME TeCTbl, Takme Kak F-TecT, nyTem cpaBHEHWUS IMHEeNHOro/BTo-
poro nopsigka. 3TO O3Ha4aeT, YTo, XOTA 3HavYeHne RSD npeBbiWeHO, kanmbpoBKa ABNAETCA NINHERHON.

8.5.1.2 NcxopHble pacTBopbl (100 mMKr/MA ANns Kaxgoro rtanara) u ctaHLapTHOro pacteopa-umurarTopa
(100 mkr/mn)

1.0 mn ucxogHoro pacteopa (1000 mkr/mn) kaxgoro prtanata (cm. nepeuncneHue c) 8.2.1.1) n 1,0 mn
ncxogHoro pactesopa-mmutatopa (1000 mkr/mn) (cm. nepeuncneHuve a) 8.2.1.1) nomewarwT B MEPHYID KONOYy
BMECTUMOCTb0 10 MA 1 3anN0O/IHAKT pacTBOpUTENEM A0 METKW.

8.5.1.3 PactBop BHyTpeHHero ctaHgapta (100 mkr/mn gna aHTpayeHa-cll 0 unn 6eH3nnbeHsoaTa)

1.0 mn pactBopa BHYyTpeHHero ctaHgapTa (cMm. nepeuncneHuve b) 8.2.1.1) (1000 mkr/mn) nomewaroT
B MEPHYIO KONGY 06bemoM 10 MA U 3aNO/IHAKT pacTBOpUTENEM A0 METKU.

8.5.1.4 CtaHgapTHble pacTBOpPbI

M3 ncxo4Horo crtaHgapTHOro pacteopa kaxgoro gpranata (100 mMkr/mMn) u cTaHgapTHOro pactBopa-umu-
Tatopa (100 mkr/mn) (cm. 8.5.1.2) MOXHO NONy4YnUTb cregyloume KannbpoBoYHble pacTBopbl. O6beMbI, yKa-
3aHHble B Tabnuue 4, ¢ NOMOLWbIO NUNETKN NOMeLWalT B MEpPHYD KOoNnby BMecTumocTbio 10 mn. JobaBnsawTt

10
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100 mkn pacTBopa BHYTpeHHero ctaHgapTta 100 mkr/mn (cm. 8.5.1.3) B cOOTBeTCTBYyKOUWME KOMObLI, KOTOPbIE
3ano/IHATCA pacTBoOpuUTENIeM [0 METKW.

Ta6nunuya 4 — KanubpoBouyHble pacTBOpbl hTasiaTos

o Ofewdrmmmc o OSewsuewero CG@uSAORAD ¢ guuraron), i
1 50 100 0,5 0,5
2 100 100 1,0 1,0
3 250 100 2,5 2,5
4 500 100 5,0 5,0
5 1000 100 10 10

BHYTpeHHU1 cTaHfapT MCNoNb3yeTcsl A1 KOPPEKTUPOBKM MOTPelHOCTU BBOoAA. MO3TOMy AN OLEHKU
nokasatensi UM KoauumeHTa YyBCTBUTENbHOCTU ucnonb3yetcs A/A\S.

[na Toro 4to6bl MOCTPOUTL NMPSIMble KaMGPOBOYHbIE IMHUMN, YYBCTBUTENbHOCTb A/A[S HaknajgbiBaeTcs
Ha KpPUBYIO OTHOCUTENILHO KO3 duumeHTa KoHLeHTpauun c/c!S.

JInHellHaa perpeccus NpoBoAUTCA € nomowbio opmynbl (1)

A.=a.c
As gt (1)

roe A — nnouiagb nuka pranatos UM uMuTaTopa B o6pasue;
>4is — nnowaab Nka BHYTPEHHEro ctaHgapta B o6pasue;
C — KOHUEeHTpauusa kaxgoro dtanata uauM umurtaTopa B o6pasle, MKr/M;
C|s — KOHLEeHTpauus BHYTpeHHero ctaHgapTa B o6pasue, MKr/MA.

MpumeuaHue 1— O6WenpuHATasA NpakTMka NnpegycMaTprBaeT HACTPONKY KOHLEHTPaLMn BHYTPEHHEro CTaH-
Aapta Ha 1,00 mkr/mMn 4N MeTofoB BHYTPEHHEro cTaHAapTa, Korja Ko/IM4yecTBO M KOHLEeHTpaLuma BHYTPeHHero ctaHjapTra,
[06aBneHHoro Kk obpasuy 1 kanubpaHtTam [0 BBeAEeHUS, ABASIOTCA OfWHAKOBbIMU.

MpumeyaHune 2 — DIDP u DINP “melOoT HECKOMILKO MUKOB Ha XpomaTtorpamme. VHTerpmpyroTca cymmapHble
naowaan 3TMx NUKOB Hag, 6a30BON NTMHNEN;

a — Hak/IOH KannbpoBOYHOW KpPUBOW;
b — nepeceueHune Ha ocu y KAaNMGPOBOYHOI KPUBOIA.

MonnHomuanbHasa perpeccusa (HanpuMmep, BTOPOro Nopsjka) MOXeT UCNoNb30BaTbCA B TOM c/lyyae, Kor-
fa TpeboBaHNSA K KPUBOI OTHOCUTENBHOIO OTK/IOHEHUS CTaHAAPTHOrO pacTBopa He MOTyT ObiTb BbIMOSIHEHLI C
ncnonb3oBaHnem NMHenHoW perpeccun. MNpu Mcnonb30BaHUM NOIMHOMUANBHOW perpeccun Bce TpeboBaHuna K
KOHTPO/I0 KayecTBa ocTalTCa B cune.

8.5.2 MeTon NMMPONMTUYECKOW ras3oBoOii XxpomaTtorpapum — mMacc-CneKTpoMeTpum c Tepmoge-
cop6uyuein (Py/TD-GC-MS)

CTaHAapTHbIA 06pasely nonMmepHoro matepuana (1000 mr/kr) pekomeHgyeTcs B KayecTBe KanubpaH-
ToB gna metoga Py/TD-GC-MS. CTaHfapTHbIl o6pasey NoNMMEpHOro matepuana KOAMYeCcTBOM NPUMEPHO
0,5 Mr usmenbyalT U NoMeLwawT B YalWwkKy Ans obpasyoB ans metoga Py/TD-GC-MS (cMm. npunoxeHwue I).

MpumeuyaHue 1 — [na NpUroToB/IEHNS KanuMbpaHTOB Takke WCNOMb3yeTcs crnegylowmin cnocob. BsogaTt
10 mkn pactBopa MBX (50 mr/ma) n 5 Mkn pacTtBopa ctaHgapTHoi cMmecn (100 mkr/mAa) B vallKy Ans o6pasuos. BbicyLin-
BalOT pacTBOpP MNPy KOMHATHOWN Temnepartype.

UTo6bl NOCTPOUTb MpPsAMble KannbpOBOYHbIE NWHWUKU, NAOWAaAb CUTHaAsMa Kaxpgoro gpranara HaHocuTcs
Ha rpadukK B 3aBUCMMOCTM OT abCOMOTHOrO KonuyecTra (Hr).
OpHoTOoYeYHasti KanubpoBKa BbINOMIHAETCS C UCMOSb30BaHUueM copmynsl (2)

Y=ax, (2)
roe 'y — naowagb nuka Ans pranaTtos B o6pasue;

a — abconwTHOEe KoNM4YecTBO (pTanaToB B o6pasue, Hr;
X — HakK/J0H KanMbpoBOYHOW KPUBOWA.



FOCT IEC 62321-8—2022

Korpa maTpuuHble 3dphekTbl Bbi3biBAaOT CUNbHOE MOAABMEHUE WOHOB LeNeBblX aHaNUTOB, B KayecTBe
MeToga KannbpoBku cnepyeT BbibupaTbh gobaBneHne ctaHgapTa.

MpumeuaHne 2 — DIDP n DINP umelT HECKO/IbKO MUKOB Ha XpomaTtorpamme. CymMmapHble njaowagm 3Tux
NNKOB MHTErPUPOBaHbI BbllLE OCEBOWN JIMHUN.

9 PacueT KOHUeHTpauuu ptanartos

9.1 MeTog ra3oBoil xpomatorpadum — macc-cnekrpomeTtpun (GC-MS)

OO6bIYHO YypOBEHb KanubpoBKM BHYTPEHHEro cTtaHgapTa A8 BCeX NATU KannmbpoBOYHbIX YPOBHEN Ha-
cTpavBaeTca Ha eAWHMUY NpuM NpoBefeHWM MeToda B pamkax npubopa, HO 3TO MOXHO cAenaTb TakXe U B
pPYYHOM pexume C NOMOLLbI ypaBHEHUS annpoKcMMauun pe3ynbTaToB KajinGpOBKU.

NinHellHaa annpokcumaumsa paccumTbiBaetcs no dopmyne (3)

y - ax + b, ®)

roe y — nokasatenb UnuM koauuneHT yyBcTBuTenbHocTu (JA/N3) ana dptanatos B obpasue;
a — HakK/I0OH NIMHMUKN, KoTopasa fydle BCero nogxoAuT ANA KaninbposKu;
X — pe3ynbTaTr npnbopos, MKI/MA (KOHUEeHTpauusa pTanatoB B aKCTpakTe);
b — nepeceyeHune Ha ocu y KanMGPOBOYHON KPUBOIA.

KBagpaTuyHas annpokcumauma paccumteiBaeTca no dopmyne (4)
yd = agxq + bagxg + cq, (4)

rae yq— nokasatesib A KoadpuuneHT yyBctBuTenbHoctn (A/AN) ans kaxgoro cptanarta B o6pasye;
aqu bg— NocCTOSAHHbIE, COOTBETCTBYHL,ME KPUBON, KOTOpas ny4ylle BCEro NOAXOAUT ANS KannbpoBKy;
Xq — pe3ynbTaTr npubéopoB, MKI/MA (KOHLEHTpauusa tanaTtoB B aKCTpakTe);
Ccq — nepeceyeHne OCU Yy UM KOHLEHTpauusa, korga nokasartenb YyBCTBUTENbHOCTM paBHAeTcA 0.

dopmyny (3), KoTopass UMeeT BUS NINHENHOTO ypaBHEHUSA, MOXHO 3anucaTtb B Buge dopmynbl (5)

rae A — nnowagb nuka Kaxgoro gpranara uam mmuraropa,
N3 — nnowaab NMka BHYTPEHHEro cTaHpapTa;
¢ — (npomexyTouyHas) KOHLEeHTpauusa kaxgoro grasarta uanm mmmtartopa, MKr/mn;
C|s — KOHUeHTpaLuus BHYTPEHHero ctaHgapTa, MKr/mn.

MpumeyaHue 1— O6uUleNpuHATasA NpakTUKa NpeaycMaTpuMBaeT HACTPOIKY KOHLEHTpaLuM BHYTPEHHETO CTaH-
Japta Ha 1,0 mMkr/mn ans mMeTo[0B BHYTPEHHErO cTaHapTa, Korja KOJIMYeCTBO M KOHLeHTpauusi BHYTPEHHErO CTaHaapTa,
[obaBneHHOro Kk obpasuy 1 kannbpaHtTam A0 BBOAA, ABNSAITCA OL4WHAKOBLIMY;

a — Hak/0H KannbpOoBOYHOW KPUBOIA;
b — nepeceyeHue Ha y-ocuM KannbGPOBOYHOWN KPUBOIA.

MonuHommnanbHas perpeccus (Hanpumep, BTOPOro nopsjaka) MoxeT UCNOMb30BaThbCA B TOM c/lyyae, Kor-
Ja Tpe6GoBaHUA K KPUBOI OTHOCUTENbHOIO OTK/IOHEHWSA CTaHA4APTHOIO pacTBopa He MOryT 6bliTb BbINO/IHEHbI C
Mcnonb3oBaHMem nNUHeHo perpeccun. MNMpyM MCNONb30BaHUM NOIMHOMMWANIBHON perpeccun Bce TpeboBaHMA K
KOHTPO/I0 KayecTBa OCTAKTCA B CuUNe.

Ecnu KoHUeHTpauusa kaxgzoro pranata B o6pasue BbIXOAWT 3a Npefesibl gnana3oHa ero COOTBETCTBY-
oWnNX KannbpaHToB, HE0O6X0AMMO NPUTOTOBUTL CepuiiHoe pa3BefeHue ob6pasua, KOToOpoe NO3BOSINT BEPHYTb
KOHUEeHTpauuo TanaTtoB B CpefHiOl0 TOUYKy kanubposku. CnepyeTt npoaHanusvpoBaTb pa3baBneHue u uc-
nosb3oBaTbh KO3 ULUEHT pazbaBneHUs ANA KONUYECTBEHHOW OLEHKM KOHLEeHTpauuu Tex pTanaTtos, KOTO-
pble BbIXOAMAN 3a paMku gunanasoHa KannbpoBKW B XO04e UCXOA4HOro aHanuisa. YTo6bl npousBecTy pacuyeT Ko-
achumymneHTa pazbaBneHna D, KOHeUYHbIH 06beM pasbaBneHNs Heo6Xo4MMO pa3fenuTb Ha 06beM annMKBOThI
B cooTBeTCcTBMNU C hopmynoii (6)

12
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D= (6)

roe D — koadppuumeHT paszbaBneHus;
\/f — KOHEeu4HbIN 06bem, MN;
Va — o6bem anukeoTbl, M.

®opmyna (5) He BbIBOAWUT 3HAUYEHWE KOHEUYHOW KOHLEeHTpaLuuu, Tak Kak Ajsi 3TOro AO0J/KEH yYuTblBaTbCs
06beEM OpraHuM4yeckoro pacTtBopuTens, macca obpasua, o6bem aKcTpakTa M n6OK KO3 PULUNEHT pa3Beae-
HUSA. KOHeuyHyl KOHUeHTpauuio pTanaTtoB Wan mmmtaTtopa B o6pasle MOXHO paccynTaTb € NOMOLW b0 OpMY-
nol (7)

aa= b .Y b, @)
roe cfjnal — koHueHTpauusa tanatos wan nmuTaTopa B obpasuye, MK/,

V — KOHeuYHbln 06bem akcTparmpoBaHusa (30 nam 50 mn);

T — wMmacca obpasua, .

Ona Toro 4ytobbl NPOM3BECTM KOJIMYECTBEHHOE onpejesieHne (pranartoB, OTAENEHHbIX OT 3KCTparnupo-
BaHHOro obpasuya (cm. 8.2.1.3 nnn 8.2.1.4), Heo6Xx0a4UMO A06aBUTb BHYTPEHHUI cTaHgapT (aHTpaueH-cO unn
6eH3un6eH30aT) (CM. nepeuncneHue e) 8.2.1.1) K aINKBOTHOI Npobe aKcTpakTa, NPOM3BECTN BBOJA pacTeBopa B
GC-MS, namepuTb Naowanb NMKOB aHanuTa u naowaab nuka aHtpayeHa-d|l0 nnm 6eH3nnbeH3oaTa M Npous-
BECTU pacyeT KOHUeHTpauun aHanuta cornacHo gpopmyne (7)*. aHHble 0 cTaH4ApPTHOM pacTBope-umutaTope
(cm. nepeuncneHune a) 8.2.1.1) He UCNONb3YTCHA KakMmM-Nn60 Apyrum obpas3om ANs pacyeTa KOHUEHTpauuu
aHanuTa B o6pasue.

9.2 MeTof NMPO/IMTMYUYECKO ra3oBoi xpomaTtorpadum — mMacc-crnekTpoMeTpumn
c Tepmogecopo6umnein (Py/TD-GC-MS)

KoHeuHas KOHLEeHTpauusa kaxporo pranata B o6pasue MOXET 6biTb paccyMTaHa € Nomolwbi Gopmy-
nbl (8)

vim =r (N)-7 i, (8

roe cfijna] — koHueHTpauusa kaxagoro ptanarta B obpasue, Mr/Kr;
y — naowagb nuka kaxagoro ptanarta B obpasue;
a — Hak/IOH KannbpoBOYHOW KPUBOWA;
T — Mmacca obpasua, M.

10 lMNpeunsMoHHOCTb pe3y/ibTaToB

10.1 MeTog ra3oBoili xpomartorpacpum — macc-cnektpometpunm (GC-MS)

10.1.1 OueHKa NOpPOroBoro 3HavyeHusa

O6uias oLeHKka NOpPOroBOro 3Ha4eHUss B OTHOLWEHNN COOTBETCTBUSA MaKCcuMasbHO AOMNYCTUMOMY npepge-
Ny KoHueHTpauuu <1000 Mr/kr gna kaxnoro dpranara no pesynbTataM MexsabopaTOpHbIX CAWYUTENbHbIX
ncnbiTaunin 5 (IIS 5) ykasaHa B Tabnuue 5.

Tabnuya 5— OueHka NOPOroBoro 3HavyeHus B cooTeBeTcTBUU C IS5

Konvnuectso Konvnyectso
Konnuectso o o
" na6opatopwuii, nab6opartopwii,
MpeHTudnkaynsa Oxunpgaemas na6opartopuii,
npegocTaBuBLINX npefocTaBuBLLNX
o6pasua/Tun dTanatbl oLeHka Noporosoro npeaocTaBUBLINX
BEPHYI0 OLEHKY owmn60oYHYI0
KOMMOHEeHTa 3HayeHus P unn F OL,eHKY MOpPOroBbIx
o noporosbIxX OL,eHKY NOpPOroBbIX
3HayYeHun o o
3HaYeHun 3HaYeHun
11S5-A01 DIBP P 6 6 0
11S5-A01 DBP P 6 6 0

VicnpaBneHa owwnbka, gonyuieHHasa B IEC 62321-8:2017: cpopmyna (11) 3ameHeHa Ha chopmyny (7).
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OkoHuyaHve Tabnuubl 5

KonuyecTso Konunyectso Konunyectso
NaeHTudunkayms Oxupaemas na6opartopuit, naGoparopui, naGoparopui,
obpasua/tun dTanartsl OoLeHKa noporoBoro npefocTaBMBLINX nsss:;;a:S::uKV;X npiiomcg(?S:;;me
KOMMOHEeHTa 3HaueHna Pumn F oueu::a:ggarﬁoaux noporosbix ouenky noporossix
3HaYeHUii 3Ha4eHuit
11IS5-A01 BBP P 6 6 0
11IS5-A01 DEHP P 6 6 0
11IS5-A01 DNOP P 6 6 0
11IS5-A01 DINP F 6 5 1
11IS5-A01 DIDP F 6 6 0
11IS5-B02 DIBP P 5 5 0
11IS5-B02 DBP P 5 5 0
11IS5-B02 BBP P 5 5 0
11IS5-B02 DEHP P 5 5 0
11IS5-B02 DNOP P 5 5 0
11IS5-B02 DINP P 5 2 3
11IS5-B02 DIDP F 5 5 0
11S5-F06 DIBP P 5 5 0
11IS5-F06 DBP P 5 5 0
11IS5-F06 BBP P 5 5 0
11S5-F06 DEHP P 5 5 0
11IS5-F06 DNOP P 5 5 0
11IS5-F06 DINP P 4 2 1
11S5-F06 DIDP P 4 5 1
11S5-C03 DIBP P 1 1 0
11S5-C03 DBP P 1 1 0
11IS5-C03 BBP P 1 1 0
11S5-C03 DEHP P 1 1 0
11S5-C03 DNOP P 1 1 0
11S5-C03 DINP P 1 1 0
11S5-C03 DIDP P 1 1 0
1IS5-E05 DIBP P 1 1 0
11IS5-E05 DBP F 1 1 0
1IS5-E05 BBP F 1 1 0
1IS5-E05 DEHP F 1 1 0
1IS5-E05 DNOP F 1 1 0
11IS5-E05 DINP F 1 1 0
11IS5-E05 DIDP F 1 1 0
MpumeyaHne — Oxngaemas OLeHKa NOPOroBOro 3HayeHus P oTHocuTCs K pesynbTaty <1000 Mr/Kr 1 0Xu-

[laeMas olieHka MoporoBoro 3HadeHusi F oTHocuTes K pesynbtaty >1000 mr/kr.

14
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10.1.2 TMoBTOpPAEMOCTb U BOCNPON3BOANMOCTb

Korga nokasatenin Tpex He3aBWCUMbIX pe3y/ibTaTOB OAHOM0 UCMbITAHUA, NOJIYYEHHbIX C UCNOJIb30BAHNEM
OAVNHAKOBbIX METOA0B Ha WAEHTUUYHBIX NCNbITbIBAEMbIX MaTepuanax B 04HOIM 1 Toil xe nabopaTtopunm O4HUM K
TeM Xe onepaTtopom C UCNONIb30BaHWEM OAMHAKOBOro 060pyAOBaHUA B TEYEHME KOPOTKOrO NPOMEXyTKa Bpe-
MEHW, HaXo4AaTCA B AMana3oHe CpefHuX 3HaAYeHWN, ykasaHHbiX B Tabnuue 6, To abconoTHaa pasHuua Mexay
3HAYEeHNAMU Tpex pe3ynbTaToB WCMAbITAHWA W MOMYYEHHbIM pe3ynbTaTtoM WCMbITAHWA He GyaeT npesbllaTh
npefen NOBTOPAEMOCTM [, NONIYYEHHbI NyTeM CTaTUCTUUYECKOro aHanusa MexayHapoAHbiXx Mexna6opaTtop-
HbIX CANYNTEeNbHbIX ncnoitannii 5 (1IS 5), 6onee yem B 5 % cny4yaes.

Korpga nmokasatenu Tpex OTAe/IbHbIX Pe3ynbTaToB MCNbITAHWA, NONYYEHHbIX C UCMONb30BAHNEM OAMHAKO-
BblX METOAO0B Ha WAEHTUYHbIX UCMbITbIBAEMbIX MaTepuasnax B pa3Hbix nabopatopuax pasHbiMy onepatopamu
C ucnosb3oBaHMem pasHoro o6opynoBaHNsA, HAXOAATCS B AMana3oHe CpefHUX 3HauyeHWi, ykasdaHHbIX B Tabnu-
ue 6, To abCconOTHaA pasHMua Mexay 3Ha4eHNsAMU ABYX Pe3y/bTaToB NCMbITAHWA U NOMYYEHHbIM Pe3y/bTaToMm
ncnblTaHWi He ByaeT npesbiWaTbh Npeges BOCNPOM3BOAMMOCTU R, MONY4YEHHbI NyTeM CTaTUCTUYECKOro aHa-
nn3a MexAyHapoAHbiX MeXnabopaTopHbIX CAMYNTENbHbIX ncnbliTaHmin 5 (I1IS 5), 6onee yem B 5 % cnyyaes.

Ta6nunuya 6— NoBTOPAEMOCTb U BOCMPOM3BOAMMOCTb B COOTBETCTBMUU C IS5

O6pasel dTanarsl CpefiHee MosTopaemocTs T, Bocnpoussogu- LononHutenbHas
3HavyeHue, mr/kr Mmr/Kr MOCTb R, Mr/kr nHcopmauyns
[IS5-C03 DIBP 463,33 — _ Tonbko 1
nabopatopus
11IS5-F06 DBP 508,50 125,56 253,94 —
11IS5-C03 DBP 470,00 — _ Tonbko 1
na6opatopus
IIS5-E05 DBP 1891,33 _ . Tonbko 1
nabopaTopus
11IS5-F06 BBP 473,50 59,08 180,58 —
11IS5-C03 BBP 451,67 _ o Tonbko 1
na6opaTopus
IIS5-E05 BBP 1699,00 — _ Tonbko 1
nabopartopus
11IS5-A01 DEHP 439,00 136,74 489,77 —
11IS5-B02 DEHP 558,87 123,94 632,77 —
I1IS5-F06 DEHP 460,50 179,25 200,61 —
11S5-C03 DEHP 507,33 — _ Tonbko 1
nabopaTopus
IIS5-E05 DEHP 1765,67 _ . Tonbko 1
nabopaTopus
I1IS5-F06 DNOP 480,93 71,37 176,65 —
11IS5-C03 DNOP 504,00 — _ Tonbko 1
na6opatopus
IIS5-E05 DNOP 1842,00 _ _ Toneko 1
nabopatopus
11IS5-A01 DINP 2827,71 2204,15 3682,31 —
11IS5-B02 DINP 1450,80 3653,16 4870,59 Bes ganbHenwen
OLeHKM
11IS5-C03 DINP 500,00 — . Tonbko 1
nabopatopus
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OkoOHuyaHve Tabnuupl 6

O6pasell dTanatbl CpepHee MoBTOPAEMOCTD T, Bocnpoussoan- JAononHutenbHas
3HayeHune, Mr/kr Mr/Kr MocTb R, mMr/kr UHpopmauns
IS5-E05 DINP 16 259,67 — _ Tonbko 1
na6opatopus
11IS5-A01 DIDP 23 414,59 17 066,87 19 239,57 —
11IS5-B02 DIDP 6658,00 1603,58 4387,52 —
11S5-C03 DIDP 507,00 _ o Tonbko 1
nabopatopus
IIS5-E05 DIDP 15 591,33 — _ Toneko 1
nabopatopus

CMm. npunoxeHue 1_ansa noATBEpXAeHUA MHopmaumu.

10.2 MeTop NMPONNTUYECKOW ra3oBOil xpomaTtorpapum — macc-crnekTpomMeTpumn
c Tepmogecop6umnein (Py/TD-GC-MS)

10.2.1 PelleHne 0 NpoBeAEHUN CKPUHUHTA

AHanu3 pes3ynbTaTOB MeXAYHapoAHblX MexnabopaTopHbIX CANYUTENbHbIX ucnbitaHnii 5 (11IS5) npea-
cTaBneH B Tabnuue 7.

OueHka pe3ynbTaToOB CKPpMHMHra 6bina nMpoBefeHa B COOTBETCTBMM C BNOK-CXeMOWN, npeAcTaB/I€HHOMN
B npunoxeHmn N B KauecTBe HarnagHoro npumepa Toro, kak metoabl Py/TD-GC-MS n GC-MS moryT ucnofnb-
30BaThCsA AN CKPUHUHIA, €CNn Nopor NpuemMaemMocT gNa oTAe/bHbIX KOHUeHTpauuin DIBP, DBP, BBP, DEHP,
DNOP, DINP n DIDP ycTtaHOB/ieH Ha ypoBHe 3HaudyeHus 1000 wmr/kr. laHHble pe3ynbTaTOB CKPWUHWHIa, npepg-
CTaB/ieHHble C pe3ynbTatoM «Bl », ABNAITCA COOTBETCTBYWOLWUMU pe3ynbTaTy «HWXKe npegena», cunmtawTcs
HEeCOOTBeTCTBYHLWMMN C pe3ynbTaTtoM «Ob> — «BblWwe npegena» nnm «INC» ¢ «HeybeAUTeNIbHbIM» pPe3y/ib-
TaToM, BCNeACTBUE Yero Heob6xoAMMO NPOBOAUTL NpoBepky meTogqom GC-MS.

Bce na6opaTtopuu npeacraBuamn 4OCTOBEPHbIE pe3ynbTaTbl 418 KaXA0ro M3 BOCbMM 06pasuoB Cc oxuga-
eMblMU 3HavyeHnammn «Ob> («BbliWwe npegena»).

UeTblpe U3 nATM nabopaTopuii NnpeacTaBUIN faHHble ANs 0AHOro obpasua ¢ pesynbtatoM «INC» uau
Heyb6eaUTEeNbHbIMYU OXUAAEMbIMW 3HAYEHUAMU. HW OAWMH M3 NpeAcTaB/eHHbIX pe3ynbTartoB ANS OA4HOro 06-
pasua ¢ «INC» nnm Heyb6eaUTENIbHBIMU OXUAaeMbIMU 3HAYEHUAMUN He Obl/1 HENPABUIBHO UAEHTUDULNMPOBAH
Kak «Bb> c pe3ynbtatomMm «HWXe npegena».

CopoK AeBATb M3 NATUAECATW CEMU AaHHbIX NMpeAcTaBuaM AOCTOBEPHble pe3ynbTaTbl 4S9 BOCbMU 06-
pasuoB c pe3ynbTaToM «Bb> nnm Huxe npefenbHbIX OXupaeMbiX 3HayeHuli. Hn oguH nM3 npeacTaBNeHHbIX
pe3ynbTatoB «Bb> nnu Hwke npegenbHbIX 0OXKWAAEMbIX 3HAYEHU He Obl HENPABWIbBHO UAEHTUMULUPOBAH
Kak «Ob> c pe3ynbTaToM «Bbllle npegesna».

Tabnuua 7— CKpUHUHT IS5 1 nopor NPUHATUSA peLleHuns

Oxunpgaemble Konuuectso nabopaTopwii, npeAcTaBuBLLNX
naoeHtndu- Oxunpgaemoe
o CpefgHee pesynbTathbl pe3ynbTaTbl CKPUHUHTA, MI/Kr
KaUuWNOHHbIN dTanatbl 3HayeHue,
6 asya 3HayeHune, Mr/Kr Mr/Kr CKPUHUHTa
Homep obp (BL, INC, OL) <500 OT 500 go 1500 >1500

11S5-A01 DIBP Huxe npeaena 0 BLa) 5 0 0
ob6HapyxxeHus

11S5-A01 DBP Hiwke npeaesna 0 BL 5 0 0
ob6HapyxeHus

1S5-A01 BBP Hwxe npepena 0 BLa) 5 0 0
obHapyxeHus

11S5-A01 DEHP 640,47 602 INCb> 1 4 0

11S5-A01 DNOp ke npedena 0 BL 5 0 0

obHapyxeHus
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OKoHuaHve Tabnuubl 7

NpeHTndn-
KaLMOHHBbI dTanathl
HoMep obpasua

11IS5-A01 DINP
11IS5-A01 DIDP
11S5-C03 DIBP
11S5-C03 DBP
11IS5-C03 BBP
11IS5-C03 DEHP
11IS5-C03 DNOP
11S5-C03 DINP
11S5-C03 DIDP
11S5-E05 DIBP
IIS5-E05 DBP
IIS5-E05 BBP
IIS5-E05 DEHP
IIS5-E05 DNOP
IIS5-E05 DINP
IIS5-E05 DIDP

a) Hwxe npegena.
b) Hey6eanTensHo.
C) Boiwe npegena.

Cpearee Oxungaemoe
3HaueHne, Mr/kr 3Ha,:re/::|e’
2438,41 2438
32 742,76 32 743
387,35 500
414,76 500
482,24 500
464,18 500
498,71 500
481,18 500
485,78 500

Hwxe npepena 0

obHapyxeHus
2401,82 3000
2727,88 3000
2738,88 3000
2840,82 3000
29 607,47 30 000
29 802,06 30 000

Oxupaemble
pesynbraThbl
CKPUHUHTa
(BL, INC, OL)
01 °)
oL
BL
BL
BL
BL
BL
BL

BL
BL

oL
oL
oL
oL
oL
oL

CwMm. npunoxeHue 1_ansa noaTBepXAeHUA nHpopmaumn.

10.2.2 TloBTOpPAEMOCTb U BOCNPOU3BOANMOCTb
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Konnyectso na6opatopuii, npeAcTaBUBLLNX

<500

0

[e)] o o b b~ b O

O O o o o o

pe3ynbTaTbl CKPUHUHTA, MT/KT

OT 500 go 1500 >1500
0 5
0 5
0 0
0 0
1 0
1 0
1 0
0 0
1 0
0 0
0 5
0 5
0 5
0 5
0 5
0 5

Korpa nokasaTtenu Tpex He3aBUCUMbIX pe3ynbTaTOB O4HOI0 UCMbITAHUSA, MOJTYYEHHbIX C MCNO/Ib30BAHUEM
O4MHaKOBbIX METOL0B Ha MAEHTUYHbIX UCNbITbIBAEMbIX MaTepuanax B O4HOW ¥ TO xe nabopaTtopunm OgHUM 1
TEM Xe 0onepaTtopoM C UCNO/b30BaHMEM OLUHAKOBOro 060pyA0BaHUA B TeYHEeHUE KOPOTKOro MpPOMeXyTka Bpe-
MeHU, HaxoA4sTCS B AMana3oHe cpefHUX 3HauyeHuli, ykaszaHHbIX B Tabnuue 8, To abconoTHaa pasHuLua mMexay
3HAYEeHUAMU Tpex pe3ynbTaToB WCMbITAHWA W NOMYYEHHbIM pe3ynbTaToOM WCMbITAHWA He GyaeT npeBbllaTh
npefen NOBTOPSAEMOCTU [, MOJIYYEHHbIA MyTeM CTAaTUCTUYECKOro aHanu3a MexAyHapoAHbix MexsabopaTop-
HbIX CANYNTENbHbLIX ncneiTannii 5 (IIS 5), 6onee yem B 5 % cnyyaes.

Korga nokasaTtenu Tpex OTAE/NbHbIX pe3y/qbTaToB MCNbITaHWA, MOMYYEHHbIX C NCNO/Ib30BaAHWEM OA4UHAKO-
BblX METOA0B Ha UAEHTUYHbIX UCMbIThIBAEMbIX MaTepuanax B pa3Hblx nabopaTopusix pas3HbiMyU onepatopamu
C ucnosb3oBaHMeM pas3HOro 060pyfoBaHUsA, HAXOASATCA B Mana3oHe cpefHUX 3HauyeHuid, ykasdaHHbIX B Tabnu-
ue 8, To abconoTHaA pasHuLa Mexay 3HaYeHUAMMN ABYX pPe3yNbTaToB UCMbITAHWIA U MOMYYEHHbIM pPe3y/ibTaToM
ncnbiTaHuii He 6yaeT npeBbiWaTh NpeAes BOCNPOM3BOAUMOCTM R, mosyyeHHbIli nyTeM cTaTUCTUMYECKOTo aHa-
nnm3a MexayHapoaHbiXx MexabopaTopHbIX CAUYUTENbHbIX UcnbiTaHuii 5 (IIS 5), 6onee yem B 5 % cnydyaes.

Ta6nunuya 8— MNoBTOPAEMOCTb M BOCMPOM3BOAMMOCTb B COOTBETCTBUU C IS5

O6pasey,

11IS5-A01

dTanatbl

DIBP

Mmr/kr

Huxe npegena
o6HapyxeHus

CpepHee 3HaveHue,

MoBTOPSIEMOCTb T, MI/KF

HenpumeHumo

BOCNpoM3BOAMMOCTb
R, mr/kr

HenpumeHumo
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OkoHuyaHve Tabnuubl 8

CpefiHee 3HauyeHue, Bocnpon3soAMMOCTb

O6pasey, dTanatbl MIKE MoBTOPAEMOCTb I, MI/KF R wmr/kr
11IS5-A01 DBP ';Eﬁzpzz(e&e;ﬂa HenprvmeHumo HenpumeHnmo
11IS5-A01 BBP ';Eﬁzpzz(e&e;ﬂa HenpvmeHumo HenpumeHnmo
11IS5-A01 DEHP 640,47 238,34 647,00
11IS5-A01 DNOP 2438,41 HenpumeHumo HenpumeHnmo
11S5-A01 DINP 32 742,76 1154,28 1187,78
11S5-A01 DIDP 387,35 11 758,82 11 884,43
11IS5-C03 DIBP 414,76 80,65 114,71
11IS5-C03 DBP 482,24 95,68 118,94
11IS5-C03 BBP 464,18 162,42 161,19
11IS5-C03 DEHP 498,71 86,51 123,14
11S5-C03 DNOP 481,18 66,41 212,60
11IS5-C03 DINP 485,78 71,05 140,04
11S5-C03 DIDP 2438,41 192,29 242,31
11IS5-E05 DIBP Hwxe npepena HenpumeHnmo HenpumeHumo
o6HapyxeHus

11S5-EQ05 DBP 2401,82 762,72 998,79
IIS5-E05 BBP 2727,88 789,05 1218,70
I1S5-E05 DEHP 2738,88 770,08 1423,34
IIS5-E05 DNOP 2840,82 456,66 914,56
IIS5-E05 DINP 29 607,47 7371,04 15 752,70
IIS5-E05 DIDP 29 802,06 4883,32 7385,87

11 O6ecneyeHne kayecTBa u KOHTPO/J1b

11.1 O6wme TpeboBaHUA

Tam, rge 370 NPUMEHUMO, NMOJIOXEHUS 06 06ecneYyeHUn KauyecTBa U KOHTPOJSie OTAENbHbIX CTaHAApPTOB
Ha MeToAbl UCMbITAHWI JOMKHbLI BKAOYATh TPE6GOBAHNA K KOHTPO/IbHLIM 06pa3yamM B OTHOLWEHUN Y4acToTbl UC-
NbITAHWUI U KPUTEPUEB NPUEMKH.

11.2 MeTopg razoBoili xpomaTtorpadpum — macc-cnekrpometpumn (GC-MS)

11.2.1 Tpon3BOAUTENBLHOCTb

KOHTpONb kayecTBa NPOBOAMTCA criefyloW MM obpasom.

a) B pamkax kaxgoi cepun o6pasLoB A0/IKHA 3KCTparmpoBaTbCA OfHAa Xos0cTaa npoba peaktusa, Ko-
Topasa npegctaBnsaeTt coboit 60 mMn TONbKO pacTBOpUTens, oToO6paHHOro B mpouecce BCel npoueaypbl 3KC-
TparuposaHus cornacHo 8.2.1.3 nnn 8.2.1.4. KoHueHTpauusa nwoobbix hTanatos, 06HapyXeHHbIX Npu aHanunie
X0N0CcTOW Npobbl, 4O/MKHA 6bITb HUXE NMpeAenoB ob6HapyXeHUa mMeToga ANA KaXAOro coeguHeHus.

b) OaunH ob6pasew 13 cepum o6pasuoB AN OAMH Ha Kaxable AecATb 06pas3u0B B 3aBUCUMOCTM OT 3arpys-
KM [ONKEeH ycunueaTtbca fgobasneHnemMm 250 MKr kaxgoro ranara ¢ MCNOb30BAHMEM MAaTPUYHOTO KOHTPOJSIb-
HOro pacteopa (cm. nepeuucneHue d) 8.2.1.1). na pacyeTa A0J/HKHA Mcnonb3oBaTbcA hopmyna
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Rp= QrCs® 100, )

roe Rp— cTeneHb usBneveHna kaxgoro pranata, %;
Cm— KOHUEeHTpaLuusa Kaxgoro pranara B MaTpuYHOM Nuke, MKr/m;
C — KOHUeHTpauusa kaxgoro prtanata B MCXO4HOM ob6pasue, MKr/mMn;
Cs — KOHLUeHTpauusa KOHTPO/NbHOro dptanara, MKr/Mn.

CTeneHb N3BNevYeHUsA gNa Kaxaoro dranarta fo/HkHa 6biTe 0T 70 % fo 130 %. CTeneHb M3B/eYeHUs 414
KaxAoro MaTpMuyHOro Nuka AO0/IXHa pPerucTpupoBaTbCA W NPOC/EXMBATLCA B 3N1€KTPOHHON Tabnuue c uenbto
onpefeneHna BO3MOXHbIX MaTpuyHbliX a¢hpheKkToB BO BpeMsa aHanumsa.

c) Mocne nporoHa Kaxaoro gecartoro obpasya 1M B KOHLE Kaxgoro Habopa ob6pas3uoB Heo6Xo4MMO Npo-
BECTW aHa/in3 cTaHfapTa HenpepbiBHOrO KOHTpons kanmbpoBknm (CCC). CCC — 3TO HeaKCcTparMpoBaHHbIN
KannbpaHT cpefHero AmvanasoHa, KOTOpbIA nogBepraeTca aHanu3y kak ob6pasel. CTeneHb u3BAe4vYeHUs ANns
Kaxgoro pranata fosHkHa coctaniAaTb oT 70 % o 130 %. CteneHb n3BneyeHnsa Ansa nwboro pranara B cTaH-
papte CCC BbIXOAWUT 3a npefenibl AaHHOro guanasoHa, ctaHgapt CCC posxeH BNpbiCKMBATbCA MOBTOPHO
B npegenax 12 4. Ecnu crteneHb M3B/eYeHUs OCTaeTcAa 3a npegenamu guanasoHa, TO aHa M3 Heo6xoAMMO
npepsaTb M NPOU3BECTU TEXHUYECKOEe 06CNYyXUBaHME CUCTEMbI, 4TOObI BEpPHYTb ee B onTumasbHoe paboyee
cocTosiHne. Bce ob6pasubl, BBeAeHHble nepeg nocnegHnm aHannsdom CCC ¢ yaoBNeTBOPUTENbHbIM pe3yfnbTa-
TOM, MOFYT yKa3blBaTbCA B NPOTOKONAE MCMNbiITaHUli, a BCe o6pasubl, UCNonb30BaHHble nocne aHannsa CCC c
HeyAoBNeTBOPUTEIbHbIM pe3ynbTaToM, AO/DKHbI NOoABepraTbCA MOBTOPHOMY aHasnu3y ¢ HOBOW KanmbpoBKOW.

d) CTeneHb U3B/SleYEHNA CTAHA4APTHOIO pacTBopa-umutatopa AO/HKHA KOHTPONMPOBATLCA AR KaXAoro
ob6pasua. CteneHb n3BneyeHunsa, %, ctaHO4apTHOroO pacTteopa-ummuTatopa MOXeT pPacCyYMTbiBaTbCA C NOMOLLbIO

dopmybl
SR=™ -100’ (10)

roe SR — cTeneHb M3BNeYeHUs, CTaHAAPTHOTO pacTeopa-umuTartopa, %;
ms — o6uias mMacca CTaH4apTHOro pacTBopa-umuTatopa, M3MepeHHas B KOHEYHOM pacTeBope o6pasua,
MKT;
ss — o6uwas macca CTaHAapTHOrO pacTeopa-uMuTaTopa B 06pasye, MKr.

JonycTumana cteneHb U3B/eYeHUA OO/HKHA cocTaBnAaTb oT 70 % no 130 %.

Ecnun cTeneHb M3BEYEHUS CTaHAapPTHOro pacTBopa-umutatopa Ans nwb6oro obpasua BbIXOAUT 3a npe-
Jenbl JaHHOTO AnvanasoHa, obpasel AO0MXEeH NnoABepraTbCs NOBTOPHOMY aHanusy.

Ecnn nocne aHanusa cTeneHb M3B/EYEHUS CTaHAapPTHOroO pacTBopa-uMmmTaTopa ocrtaeTcs 3a npepena-
MU Anana3oHa, Heo6xoAMMO NPOBOAMTL MOBTOPHOE 3KCTparMposaHue M aHanni obpasua.

e) Ha ocHoBaHMKN pe3ynbTaToB NATKU KanubpaHToB (cornacHo Tabnuue 4) Heo6XoAMMO NPOBECTU pacyeT
cpegHeli 4yyBCTBUTENbHOCTU (NMKoBas o06nacTb) ANA BHYTpPeHHero craHgaprta. YUyBCTBUTENbHOCTb BHYTPEH-
Hero ctaHgapTa ANa KaxAoro ob6pasua AO/KHA KOHTPONMPOBaTbLCA B TeYeHWe BCero aHanusa c nocregyto-
WK1M ee cpaBHEHMEM CO cpefHMM 3HadeHnem. Ecnun B N060N Touke aHann3a YyBCTBUTE/NbHOCTb BHYTPEHHETO
cTaHfapTa konebnetca Huxe 50 % unu Bbiwe 150 % cpegHero 3HayeHus, ob6pasel, cYMTAeTCA HEKOHTPO/M-
pyembiM 1 f0MXeH 6biTb NOABEPrHYT NOBTOPHOMY aHanniy. Ecnm 4uyBCTBUTENbHOCTb BHYTPEHHEro cTaHgapTta
Haxo4uTcs 3a npegenamu gmanasoHa, Heo6Xxo4MMO NMPOBepPUThL pesynbTatbl Ay6nnpyemoro akctpakta. Ecnm
ob6a OTK/IMKa HaxoAATcsa 3a npejenaMmu 3ajaHHOro gvanasoHa U CMel,eHbl B O4HOM HanpaB/ieHUU, NONMYyYeH-
Hble faHHble He0bX04AUMO 3aperncTpmpoBaTb Kak NoAo3puUTeSibHble B pe3ysibTaTe MaTpPUUYHOro BO3AENCTBUA.

f) Liukn xonocToil npo6bl pacTBOPUTENS MeXAY KaXAbIM BMNPbICKOM TpebyeTcsa ANA TOro, 4tobbl UCKIO-
YNTb NEepeHoC aHanuTa OT OAHOro obpasua K Apyromy. 3To 0Co6eHHO BaXHO B TOM criyvyae, Korga npomu3Bo-
auTcsa aHanns o6pasuoBs, cogepXxal X BbICOKME KOHUeHTpauum dpTanartoB u/mnm noTeHumManbHO NPenaTcTBY-
lowmne obHapyXeHuto aHanuTtbl. Mpnbop, He NMPOBEPEHHbIi Ha OTCYTCTBME 3arpAaA3HAKLWNX aHAIUTOB, MOXeT
JaTb 3aBblleHHble pe3ynbTaTbl aHanm3a. PekomeHayeTtcs, 4yTo6bl pacTBOpUTENb cogepxan Hebonbwoe Koun-
yecTBO cununupytowero areHta (BSA, BSTFA) gna nogaepxaHua MHEPTHOCTU BKaAbllla UHXeKTopa.

4) Bpema yaepxuBaHusa aHanuToB, UMELWNX NLEHTUMUKALNOHHYIO MacCy COr/lacHo Kaxpomy drana-
Ty, L4O/KHO 6bITb B npegenax 1 % B cTaHAapTHbIX KanubpoOBOUYHbLIX pacTBopax. cnonb3oBaHue BpemMeHu
yAepXuBaHua B KayecTBe KpUTepusa NOATBEPXAEHUS ABNAETCHA LWMPOKO pacnpoCTpPaHeHHOW NpakTUKOM.
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11.2.2 Mpepen o6HapyxeHnsa (LOD), npepen obHapyxeHnsa metoga (MDL) n npegen KONM4ecTBEH-
Horo onpegeneHus (LOQ)

Mpepnen obHapyxenusa (LOD) wnun npepen obHapyxeHus metoga (MDL) go/mKHbI onpefensatbcsa 40 Npo-
BeEeHNA AaHHOT0 UCNbITaAHUA, a TakKXKe KaXAblil pas, korga meTo UCNbITaHWA nnm Tun npubopa npetepnesBarwT
3HaunTesibHble U3MeHeHnsa. LOD nnn MDL Hanbonee nogxoasawmm obpasom onpenenstoT akcnepnMmeHTaslb-
HO, BbINOJIHAA NOBTOPHble HE3aBUCUMble U3MEPEHWA HA HU3KOYPOBHEBBLIX W/IW KOHLEHTPUPOBAHHbIX MaTpu-
uax obpasuos (Hanpumep, NAacTUKOBbIX), BbIMOSIHAEMbIX B TeYyeHMe BCeli npoueaypbl UCNbITaAHUA, BKAOYas
SKCTpakumio. Jns 3TOro aHanmsa A0/KHbl 6bITb BbIMO/THEHBI KAK MUHMMYM LIECTb MOBTOPHbLIX U3MEPEHUN npu
KOHLUEeHTpauum aHanuta, B 3—5 pas3 npesbiwakwein pacyetHole 3HayeHns LOD mnam MDL. MonHbie LOD wnnmn
MDL gna Bcein npouepypbl UCNbITAHUA ONPenensAlnTcs YMHOXEHUEM CTaHAapTHOrO0 OTK/JAOHEHUS MOBTOPHbIX
n3MepeHnii Ha cooTBeTcTBYyO WU KoagpuumneHt. IUPAC pekomeHayeT KOa(hpMUNeHT 3 KaK MUHUMYM ANS
WecT NOBTOPHbIX U3MEpPEHUIi, B TO BpeMs kak EPA ncnonb3yeTt o4HOCTOPOHHWNI JOBepUTEbHbLIA MHTEpBan ¢
MHOXMUTeNem, paBHbiM KO3 puumneHTy CTblogeHTa t, BbI6paHHOMY AN18 KONMYeCcTBa NOBTOPHbLIX U3MEPEHUIA ©
LOBEpPUTENbHOTO ypoBHSA (Hanpumep, t = 3,36 AnA WeCTU NOBTOPHbLIX U3MEPEHUI NPU [OBEPUTENBHOM YPOBHE
99 %).

Bce aHanus3bl, ncnonb3dyembie gnsa pacyeta LOD unu MDL, AO/MKHbI NPOBOAUTLCA B crlegylouieli no-
cneposaTelbHOCTY.

a) MiamenbyaloT npuMepHo 2 r nogxoAsuero nosimMepa M3 YACTOroO UCTOYHUKA, U3BECTHOIO TEM, YTO OH
He copepxuT DIBP, DBP, BBP, DEHP, DNOP, DINP, DIDP unu gpyrux coeauHeHWn, KOToOpble MOrnu 6bl npe-
NATCTBOBAaTb NPOBEAEHUID aHanusa.

b) B3gewwnsatoT 500 Mr namesib4eHHOro nosiumMmepa M NOMeLWatT ero B 3KCTPaKUMOHHY rnnb3y. MNMoBTO-
pAT AaHHY0 onepauuio elle WecTb pas.

C) YcTaHaBNMBalOT 3KCTPAKLMOHHY TMNb3y B 3KCTPaKuMOHHbIA annapaT CokcneTa.

d) Oo6asnawT B runb3y 0,25 mn ncxogHoro pactesopa (cm. 8.5.1.2) kaxpgoro cdprtanata (100 mkr/mn) wn
cTaHfapTHOro pacteopa-nmutatopa (100 Mkr/mn), npubAnXasacb K KOHLEHTpaLunun kannbpaHTa ¢ HauMeHbL e
KOHUEeHTpaynem.

e) C nomowblo cooTBeTCcTBylLWero metoga (akcrtparmposaHue cornacHo 8.2.1.3 vnm 8.2.1.4) npoBogAat
aKcTparMpoBaHue 1 aHanns Kaxgoro u3 o6pasuos.

f) CTeneHb M3BNeyYeHUa Kaxporo pranarta fo/HKHa cocTaBnaTb oT 70 % fo 130 %. Ecnm cTeneHb u3-
B/lIeYEHNSA HaxXOAUTCA HVXKEe WAW Bblle JaHHbIX NpegenbHbiX 3HAuyeHui, aHanni cnegyet noBTopuTb. Ecnn
CTeneHb U3BMEYEHNA BbIXOAUT 3a Npefesbl yKka3aHHbIX 3Ha4YeHW, BO BTOPON pa3 Heo6XxoAMMO NOBTOPUTbL BCHO
npouenypy aKctparmpoBaHua v aHanmsa.

n) PacueTHble LOD unn MDL kaxpgoro dptanarta fo/KHbl ObiTb MEHbW UMY UAN paBHbiMn 50 mr/kr. Ecnun
paccuntaHHble LOD mnm MDL kakoro-nm6o pranaTta npesbliWalT faHHble NpefefibHble 3Ha4YeHusi, To npo-
uepypa, akcTparmposaHue 1 aHannid fOJIXKHbl O6bITb NOBTOPEHbI AN1A AaHHOro dranara.

h) Mpegenbl kKonuuyecTBeHHOro onpegenexnnsa (LOQ) kaxagoro pranarta AO/XKHbI NpeBbIWAaTbh HEe MeHee
yem B Tpu pasa cooTBeTcTBYtOWMUA MDL. B otnnune ot MDL, KOoTopblli KacaeTcs TO/bKO acnekTa obHapyxe-
HUA, npejen KonuvyecTBeHHoro onpegenenus (LOQ) npepctaBnseT cob60ii KOHUEHTPaLMWio, KOTOpas MOXeT
6bITb TOYHO OnpefesieHa KOJIMYECTBEHHO ANA AAHHOTo0 COefUHEHUS.

Ecnu Tpe6oBaHusa K MDL He BbINMOMHAKTCA, K npoLefype akcTparnposaHusa MOXHO A06aBUTb onepauuio
KOHLEHTpMpoBaHUA. Tak Kak onepauus KOHUEHTPUPOBaHUA NPUBEAET K NOBbIWEHNI0 KOHUEeHTpauum noamme-
pa B 3KCTpakTe, A1a KaxAoro obpasua pekoMeHAyeTCcsa Takke onepauusa OYUCTKM. DTO MOMOXET yBESIMYUTb
CPOK CNyX06bl KOMNOHKM W pacwumpuTb NEepuoaNYHOCTb TEXHUYECKOro o6cnyxusaHna obopyposaHusa. Ecnu B
Xofie aHanMsa MUCMNosb3ylTCA onepaunm KOHUEHTPUPOBAHUA W OYUCTKU, OHU AOJDKHbI MPUMEHATLCA TakXe U
no OTHOWeHU K obpa3suam onpegeneHuns MDL.

11.3 MeToA NMPONNTUYECKOW ra3oBoli xpomatorpadum — Macc-cnekTpoMeTpumn
c Tepmogecopb6bumnein (Py/TD-GC-MS)

11.3.1 YyBCTBUTENIbLHOCTb

MHCTpyMeHTanbHas YyBCTBUTE/NIbHOCTb A0J/I)XHA ObiTb MOATBEPXKAEHA COOTHOWEHUEM «CUTHAT — LWYM»
(S/N) 50 Hr dpTanatos (S/N > 30).

MoaTBEPXAEHHOE COOTHOWEHNE «curHan — wym» (S/N) go/mkHO 6biTb 60nbwe 30.

B kauecTBe KOHTPO/NbHOTO o6pasuya 4yBCTBUTE/ILHOCTU PEKOMEHAYEeTCA UCMO0Mb30BaTb 3TaNOHHbIA 06-
pasey nosimmepHoro martepuana (100 mr/kr). MomewatwT npumepHo 0,5 Mr M3MeNbYeHHOro, Hape3aHHOoro uamn
NnopoLWKOO6pPa3HOro aTa/lOHHOro o6pasya NoOJIMMEPHOro Matepuana B yalky Ans o6pasuos (CM. pucyHoK 1.1).
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MpumeuaHune — Chreaywowas npoueaypa Takke WCMOMb3yeTcs A5 MOATOTOBKM o6pasia K npoBepke
UyBCTBUTE/ILHOCTU:

a) BBogaT 10 mkn pactBopa MBX (50 mr/mn) n 0,5 Mkn pactBopa cTaHgapTHoin cmecu (100 mkr/mn) B
yalwky Ana o6pasyoB C NOMOLWbK MUKPOUTPOBOTO WNPULA;

b) BbiCyLINBAKT pacTBOp NpM KOMHaTHOW TemnepaType.

11.3.2 AHann3 xonocToi Npobbl

Ons nopgTBepXAeHWs OTCYTCTBMA MepeHoca aHanuTa oT obpasua K obpasuy pekomeHayeTcs NpoBO-
ONTb NPOOGHLI NPOroH MeXAy KaXAoh WHbeKkumen. ITo 0COOBEHHO BaXHO Mpu aHanm3e npob, cogepxauwmx
BbICOKME YPOBHU (pTanatoB. Ecnu npubop 3arpsa3HeH aHanu3MpyeMbiMU BellecTBaMu, 3TO NpUBEAET K JIOXKHO
3aBbllWEeHHbIM pe3ynbTataM. [ocne aHanusa o6pasua C BbICOKOW KOoHUeHTpauuein (6onee 1 %) nyctbie 06-
pasubl cnepgyeT aHanu3MpoBaTb A0 TexX Nop, Noka (OHOBbLIA YypoBeHb (pTasnaTa YMeHblIAeTCss A0 BeJINYUHDI,
9KBMBaneHTHo 30 MI/KF nnm MeHee.

MpumeuaHune — [Na aHanM3a XoONOCTbIX NPO6 MCMNOMbL3YETCS UMCTbIV MOMMMEPHbLIA MaTepuan unu nycras
yawka ans o6pasua.

11.3.3 MNpepgen obHapyxeHunsa (LOD), npegen obHapyxeHus metoga (MDL) n npegen KoNM4ecTBEH-
HOIM oueHkn (LOQ)

MccnepoBaHune npegena obHapyxeHus (LOD) wnn npegena obHapyxeHua metoga (MDL) gomxHO 6bITb
3aBeplweHo nepej NpoBeAeHMEM 3TOT0 UCMbITAHUA UM KaXAbIA pas, Korga NPpoOMCXoAMT 3HAYUTElbHOEe U3MeHe-
HMe mMeToga wunu Tuna npuéopa. LOD unn MDL Hanbonee nogxogdwmm obpa3om onpenensiT IKCNepuMeH-
TasbHO NyTEM BbIMNO/IHEHNA MNOBTOPHbLIX HE3ABUCWMbIX W3MEPEeHU Ha HU3KOYPOBHEBbLIX MAM O06Oral,eHHbIX
maTpuuax o6pasuyoB (Hanpumep, NAacTUK), MPOBOAMMbIX HA NPOTAXEHUU BCEN npoueaypbl UCNbITAHUS, BKIIO-
yaa aKCTpakuuio. Ona 3Toro aHanusa AO/DKHbI ObiTb BbINO/IHEHbI K&K MUHUMYM LIECTb MOBTOPHbLIX aHas/n30B
N U3MEepeHnii KOHUEeHTpauun aHannta, B 3—5 pa3 npeBblwawwmnx npegnonaraembln LOD nnn MDL. MonHbii
LOD unu MDL agns Bceli npouegypbl UCNbITAHUS onpeAensieTca NnyTeM YMHOXEHUS CTaH4APTHOIO OTK/IOHEHUSA
NOBTOPHbLIX N3MEPEHUNI Ha coOOTBeTCTBYHW NN KoadhpuymneHT. IUPAC pekoMeHAyeT KOS PULUNEHT 3 MUHUMYM
ONSA WecTn NOBTOPHbIX U3MEPEHW, B TO BpemMs Kak EPA ncnonb3yeT 0O4HOCTOPOHHUIA A0BEPUTENbHbLIA UHTEP-
Ba/l C MHOXMWTeNeM, paBHbIM KO3 dununeHty CTbiogeHTa t, BoiGpaHHOMY ANS yMc/ia NOBTOPHbIX M3MEPEHU
N YPOBHA LOCTOBEPHOCTM (Hanpumep, t = 3,36 gNs wWecTn MOBTOPHbIX M3MepeHuih ¢ 99 %-Hoil pgocToBep-
HOCTbl0). Bce aHanuabl, ncnonb3syemoble agnsa pacyetra LOD umnm MDL, fO/KHbI BbINOMHATLCSA B cnegyroulen
nocsefoBaTe/IbHOCTH.

CTaHgapTHbIA o6pasel noaMmepHoro matepuana (100 mMr/kr) pekoMeHAYyeTCcsl B KAYECTBE KOHTPOJIbHOTO
obpasua ona onpegeneHusa npegena obHapyxeHus. NMomewawT npuMmepHo 0,5 Mr n3menbY4eHHOro, HapesaH-
HOro0 UAM MOIOTOro NOJIMMEPHOro Matepuana B Yawky gnsa obpasua (cM. pucyHok 1.1).

MpumeuvyaHne — [na NOArOTOBKM KOHTPOJIbLHOW NPO6LI ANA 06HapPYXXeHUs MeToja UCnonb3yeTcsa cnegyowas
npoueaypa:

a) BBoaat 10 mkn pactBopa MBX (50 mr/mn) n 0,5 mkn pacTtBopa cTaHgapTHoi cmecu (100 Mkr/ma) B vallky Ans
ob6pasua ¢ NOMOLL b0 MUKPOIUTPOBOTO LUNPULA;

b) BbICYLUMBAKOT pacTBOp NPV KOMHATHOW TeMnepaTtype, a 3aTem NpoBOAAT NOBTOPHbLIV aHann3 o6pasLoB.

PacueTHbli MDL kaxpgoro dptanara Ao/XeH 6bITb MeHblwe uau paseH 100 mr/kr. Ecnn pacuyeTHbli MDL
ans nwo6oro n3 tanaTos npesbiWlaeT 3T Npejesnsl, Npoueaypy 1 aHanus ciegyet NnoBTOPUTD.

Mpepen konuyecTeeHHoro onpegenenna (LOQ) ana kaxporo dranarta JO/DKEH OblITb Kak MUHUMYM
B Tpu pasa 6onblue cooTBeTcTByowero MDL. B otamune oTr MDL, KOTOpbIA OTHOCUMTCS TOJIbKO K OGHapyxe-
HWUIO, NpeAen KonnyectseHHoro onpegenedns (LOQ) — 3TO KOHUEHTpauus, KoTopas MOXeT 6blITb TOYHO onpe-
fJeneHa KO/IMYeCTBEHHO AN1A JaHHOT0 COeUHEHUS.

12 MpoTokon mncnbiTaHuin

[Ons uyeneii HacToawero ctaHgapTa npumeHsaetcsa IEC 62321-1:2013 (nyHKT 4.8) (NMpOTOKOA UCNbiTaHWIA).
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MpunoxeHve A
(cnpaBo4HOe)

OnpepeneHve ptanatoB B NosiMMepax MeTo40M MaccC-CNeKTpoMeTpumn
Cc npucoegnHeHnem noHa (IAMS)

A.l MpuHUMN paboTbl MeToaa

MeTog macc-cnektpomeTpun ¢ npucoegmHeHnem noHa (IAMS) nogxogut ansa onpegenenua DIBP, DBP, BBP, DEHP,
DNOP, DINP 1 DIDP, oCHOBbIBasiCb Ha UX pas/InyHOi Macce 1 U30TOMHOWM CTPYKTYpe pacnpegeneHus. laHHblli meTog no-
3BO/IIET MPOBOAUTL MPSAMOI aHanM3 NosIMMeEpPHOro obpasuya 6e3 npouecca npegBapuTenbHO 06paboTKu.

Cuctema IAMS cocTouT U3 Kamepbl peakuun NpucoeanHeHnss NoHoB Li+ c nanyyarenem MoHoB Li+, coeguHeHHOol
C ycTpoiicTBOM npsimoro Beoga npobbl (DIP). DIP nmeeT dyHKUMIO nporpammMmupyemoro Harpesa o 350 °C gnsa tepmu-
yeckon gecopbumm monekyn npobbl. B kamepe B pesynbTare peakuumn TepmMuyeckoi gecopbunn monekynbl obpasuya (M)
o6pasytoT agayktbl (M + Li+) ¢ noHOM Li+, 1 3T afgayKTbl aHaNM3MpPYTCA Macc-CNeKTPOMETPOM C MOMOLLbI MOHUTOPUHIa
BblJ€/IEHHbIX VOHOB.

A.2 PeakTuBbl 1 MaTepuaibl

Mepen NpMMEHEHWEM BCE XUMMUYECKME peakTWBbl AO/DKHbl NPOATU UCMbITAHWE Ha CTENeHb YUCTOTbl U BEINYUHY
X010CTOW NPO6bI, & UMEHHO:

a) TeTparngpodypaH (THF) nnm pacteopuTens, NOAXOASAWMIA AN NPUToTOBNEHNA obpasua nonumepa (knacc GC
WK BbILWE);

b) cyxoli Bo3ayx (Touka pocbl Hmke MuHyc 50 °C, knacc 3);

C) CTaHAapTHbIN 06pa3sel, NOIMMEPHOro Matepuana: o4uH ¢ cogepxaHvem npuénusntensHo 100 mr/kr, a opyroin —
1000 mr/kr dpTanaros;

d) uncTbIn noNUMepHbIN MaTepuan (6e3 BkIOYEHUS hTanaTos).

MpumeuyaHune — T[lepeyeHb KOMMEPUYECKUX NOMMMEPHBLIX MaTepuanos NpuBeAeH B NPUIOXeHUN |.

A.3 O6opyaoBaHue

[ns aHanusa Ao/MKHbI UCMOMb30BATLCA cneaylouine npubopsl, 06opyaoBaHne U MaTepuasbl:

a) aHa/IMTMYeCKne BECbl C TOYHOCTbIO M3mepeHunin go 0,000 01 r (0,01 mr);

b) KPMOTEHHbI M3MeNbUYNTENb C OXTAXAEHNEM XUAKAM a30TOM;

C) Yawka gs1a 06pa3yoB (M3roTOBNEHHASA M3 HEPXAaBeELWER cTanu, guameTp 4 Mm);

d) kycaukun (BMA, Py4HOro MHCTPYMEHTa ANs peskn obpasua);

€) MuKpoLnaTesb; MeAULMHCKAs ST0XKa;

f) nuHUeT (Wwunubl);

) Macc-cnekTpoMeTp, OCHALLEHHbIA UCTOYHMKOM npucoeguHeHns noHoB (IAMS) 1 cnoco6HbI BbINOAHATE MOHUTO-
PUWHT BblAeNeHHoro noHa. IAMS-o6opyfoBaHMe COCTOUT U3 KaMepbl peakuun npucoefmHeHns MOHOB bk ¢ nsnydatenem
noHos Li+. Kpome Toro, o6opygoBaHue IAMS fONONHUTENIBHO COEAMHEHO C YCTPOMCTBOM NpsiMOro Beoga npobbl (DIP),
KOTOpOe MMeeT BO3MOXHOCTb nporpamMmmupyemoro Harpesa o 350 °C. MNpumep guarpamMmmbl npubopa npuseneH B Npuo-
XeHun E. B pesynbTaTte peakuum Monekysbl TEpMUYECKOro gecopbupoBaHHoro obpasua (M) dopmMupyroT NpoayKTbl Npu-
coeguHeHus ((M + Li)+) c moHamu Li+ B peakuynoHHOl kaMepe. Ma3o06pasHblii a30T Nog AasseHnem okono 50 Ma BBogmTcs
B peakLMOHHYI0 kamepy, KoTopas 3amegiseT UoHbl Li+ 1 yaanseT nsbbiTOUHYH 3HEPTN0 aaayKToB MOHOB bi+. Mpu aHanuse
nonvmMepa m3-3a Toro, YT0 HEBOCCTaHaBMBAEMbIN ra3 U3 MaTpuLbl CHUXAaeT YyBCTBUTENbHOCTb MOHOB Li+, ANS OKUCeHUs
o6pasua xenaresibHO UCNOJ/Ib30BaTb CYXOl BO34yX BMECTO a30Ta,;

h) mepHas kon6a;

i) CTEKNSIHHBIA CTakaH.

A.4 MNoarotoBka 06pasLos

Kak yctaHoBnieHo B IEC 62321-2, ecnin He yka3aHO MHoe (Hanpumep, UCMo/b30BaHUe Kycadek), pekoMeHayeTcs uc-
nosb30BaTh KPUOTEHHbIN N3MeNbunTe b C OXNaXKAEHNEM XUAKUM a30TOM.

Mepen akcTpakuuein obpasel, HEOGXOAMMO U3MENbUYNTb, YTOBbI OH npowesn yepes cuto 500 MKM. HacTosiTenbHO
pPEKOMEHAYETCA KPUOTEHHbI U3MeNbYnTE b C OXNaXAeHUEM XUaKum asotom. CTaHAapTHbli o6pasel, NoANMEPHOro Ma-
Tepuana fo/MKeH 6biTb M3MENIbYEH aHaNOMMYHbIM 06pa3oMm.

A.5 MpoBeaeHne ncnbiTaHWi
A.5.1 O6LMe NHCTPYKLMM MO NPOBEAEHMIO UCMbITAHWUIA
Banupauus obopyfoBaHua [O/KHA BK/IOYATL UCMblITaHWE MOTEHUMasIbHbIX NEePEKPECTHbIX 3arpA3HeHuniit ob6pasLos

Mexay nocrneaylwmMmn atanaMmu ucnbliTaHuidi. Bei6op AONOAHMTENBHBIX 06pa3L0B WU M3MEHEHHas noc/efoBaTeNbHOCTb
npoBeAeHNs NCNbITAHWIA HEOBXOAUMbI AN1A BbISIBAIEHUS] B3AUMHOIO 3arpsisHeHUsi 06pasLoB.
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Mpexae yem NpPoBOAUTL M3MepeHus obpasua, obopyaoBaHne IAMS f0/MKHO 6blITb ONTUMU3MPOBAHO A1 YETKOro
HabnaeHns MHTEeHCUBHOCTU kanubpaHTa. MNepes n3mepeHuem obpasua o6opygoBaHne IAMS f0/MKHO 6bITb ONTUMU3K-
poOBaHO AN YeTKOro Hab/IAEeHUs 3a MHTEHCMBHOCTbLIO 3Ta/IOHHOrO o6pasua MoNMMEpPHOro MaTepuana, cogepXaliero
npnénmauntensHo 100 mkr/r DEHP Bbiwe hoHOBOrO Wwyma.

CooTHoweHne «curHan — wym» (S/N) npn m/z 397 Heobxogmmo B pasmepe 6onee 10.

A.5.2 MNogrotoBka o6pasya

A5.2.1 O6wue NonoxeHms

[nsa noarotoskn npo6 TpebyeTca uucTas CTeknsiHHasA nocyfa (Hanpumep, npeameTbl 04HOPA30BOro UCNONb30Ba-
HKR), 4TOObI M36exaTb NEPEKPECTHOro 3arpA3HeHus.

BbinonHaeTca aByxaTanHoe n3MmepeHune. MepBblii 3Tan — KayecTBEHHbIV AN naeHTudmkaumm TanaToB ¢ UCMOMb-
30BaHMEM pexmuma MoJIHOro ckaHuposaHus. O6pasubl, KOTOpble MUMEKT O6HapyXuBaemble Ha MepsBoM 3atane dranarsbl,
NPOAO/XAT UCMbITbIBATL NO BTOPOMY 3Tany KO/IMYECTBEHHOr0 aHasaM3a C UCMNOJ1b30BaHUEM pexvMa MOHUTOPUHIA Bbl-
LEeNeHHbIX NOHOB (SIM).

[nsa obpasua HepacTBOPMMOro nosmmMepa:

a) npmbnusutensHo ot 0,5 o 1,5 Mr nsamenbyeHHOro obpasLua B3BELIVMBAKOT U NOMEeLLalT B Yallky A1 06pasLoB.
TOYHOCTb M3MEPEHUIA aHanuTMYeckux BecoB — go 0,000 01 r (0,01 mr), ans obecnevyeHns TOYHOCTU M3MEPEHHbIX AaH-
HbIX — [0 TPEeX XapakTepucTuyeckux Ludp;

b) NOMeLLalT Yallky 18 06pasLoB B yCTPOWCTBO NpsiMoro Beoga npob (DIP) 1 BCTaBnswT ee B Npubop.

[nsa o6pasua pacTBopMMOro noavMepa:

C) B3BeWMBAT € TOYHOCTbIO A0 0,1 mr 100 Mr uamesnb4yeHHOro, PasMosiI0TOr0 WM HapesaHHoro obpasua B cTe-
KNSIHHbIM cTakaH. [lo6aBnsaoT 8 mn THF 1 xopowo nepemelumsatoT. MepeHOCAT pacTBOpP B MEPHYH KO/I6Y BMECTUMOCTbIO
10 mn n goBogaT THF Ao MeTkn. MoyyYeHHbI pacTBOp — 3TO KOHLEHTPUPOBaHHbI pacTBop o6pasua. Pa3baBnsioT KOH-
LEeHTPMPOBaHHbI pacTBop o6pasua THF [0 COOTBETCTBYIOLWEIO YPOBHS KOHLEHTpauuu A8 KaxkAoro M3MepuTesibHOro
npnoéopa;

d) ¢ NOMOLLbIO MUKPOSIMTPOBOTO LNpULa BBOAAT 10 MK pacTBOPEHHOro pacTtsopa nosivmepa B KIOBETY A/1a 06-
pasua;

€) BbICYLLUMBAOT PACTBOPEHHBIA pacTBOpP NosiMmepa npyv KOMHATHON Temnepatype;

f) nomewwatoT yawky 418 06pasLoB B yCTPOKCTBO Npsmoro Beoga npo6 (DIP) v BCTaBnswT ee B Npubop.

A.5.2.2 OCHOBHOI1 pacTBop

[nsa kannbpoBKM M NPOBEPKM YYBCTBUTENIbHOCTU PEKOMEHAYIOTCA CTaHAapTHble o6paslbl NOMMEPHOro Matepua-
na. YA0o6HO Mcnonb3oBaTb TOHKO PACTAHYTbIA 3Ta/IOHHbIA MNOMMMEPHBIA IUCT UNW NAEHKY (CM. npunoxenue l). Ecnn ctak-
AapTHble 06pa3Lbl NOIMMEPHbIX MaTepnanoB HeAOoCTYMHbl, HEO6XOANMO NPUTOTOBUTL CeAYIoLWMe NCXOHblE PacTBOPbI:

a) pacteop MNBX (PVC): pactBopstoT nonmmep MBX (PVC), ncnonb3ys NoaxoasALwmin pactesopuTtens, Takoin kakTHE
B KOHUEeHTpauun 50 mr/mn;

b) CTaHAAPTHbIA pacTBOpP CMecW: rOTOBSAT CTaHAAPTHbIA pacTBOp cmecwu, cogepxawwumii DIBP, DBP, BBP, DEHP,
DNOP, DINP u DIDP B H-rekcaHe, B koHUeHTpauun 100 Mkr/Mn (CM. npunoxeHue ).

A.5.3 MapameTpbl Nprudopos

Ana onTuMun3aummn KOHKpeTHol cuctembl GC-MS ¢ uenblo AOCTKeHNA ahdheKTMBHOIO pasfeneHns kaxgoro dra-
nata n obecneyeHns koHTponsa kadectsa (QC) un npegenos obHapyxeHnsa ((LOD) moryT noTpe6oBaTbCs pasHble YCNOBUS.
Cnegyowne napameTpbl (cMm. Tabamuy A.1) cuntaloTcs NOAXOAALMMMN U NMPUBOAATCA HUXKE B KaYecTBe npumepa:

Ta6bnunua A.l1— Ycnosus nsmeperus IAMS

TemnepaTypa UCTOYHMKA
MOHOB

220 °C

[na nonumepa 50 °C -> (128 °C/muH) 170 °C -> (64 °C/muH) 300 °C (3 MuH)
TemnepaTypa ycTpolicTea
npsiMoro BBOAA |'|p06 (D|P) 30 °C > (128 OC/MMH) 130 °C (32 oC/Ml/lH) 180 °C ->

Ans pearexTa (64 °C/muH) 300 °C (1 MuH)
MeToz noHunsauun MpucoegnHeHne noHa (Li+)
[aBneHve noHmsauunn 50 lMa ¢ cyxum BO34YyXOM

KauecTBEHHBIN aHanus [Owvana3oH maccel: 200—600 m/z

(SCAN) BpeMmst umkna: 3 c/ckaH
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OkoHuyaHve Tabnuupl A. 1

OTHOLLEHME MacC MOHOB K MX 3apsigam (m/z)

DIBP 285
DBP 285
Ycnosusa MOHUTOPUHTa BBP 319
Bblfe/IEHHbIX MOHOB (SIM) DEHP 397
DNOP 397
DINP 425
DIDP 452
Bpema oxungaHus 200 mc
Bpems usmepeHuii 6 MUH

A.5.4 KannbpaHTbl
STanoHHble MaTepuasibl, UCNO/b3yeMble B KaYecTBe KannbpaHToB, NpuBeAeHbl B NPUIOXKeHUN |.

A.5.5 Kannbposka

OTaNoHHbIN nonumepHbln matepuan (1 000 mr/kr) pekomeHayeTcsa B kayecTBe kanmbpaHTa gnsa metoga IAMS. MNpu-
61m3nTensHo 0,5 Mr Nnopowkoo6pas3Horo, HapesaHHOro Wan nepgopupoBaHHOrO cTaHAapTHOro obpasua NoUMMepPHOro
Martepuana nomMelaroT B yawy ana IAMS.

MpumeyaHne — Takke 413 NOATOTOBKN KaMbpaHTOB MCMOMNb3YIOT CAeAyoLWy0 Noc/ef0BaTelbHOCTb:

a) BBogAaT 10 mkn pactBopa MBX (50 mr/mn) u 5 mkn pactBopa cTtaHaapTHoli cmecu (100 mKr/mn) B yaluky
ANns 06pasLos;

b) BbICYLUMBAKOT pacTBOp MpU KOMHATHOI Temneparype.

UT06bl NOCTPOUTL NPSMbIE KA/IMGPOBOYHbLIE NIMHUW, NOWaAb CUTHaNa KaxAoro oTanata HaHOCUTCA Ha rpaduk B

3aBMCUMOCTM OT abCOMTHOrO KonmyecTsa (Hr).
OpHoToYeyHasn KanmbpoBKa BbINOMHSAETCS ¢ nomMoubio doopmybl (A.1)

y=ax, (A1)

rae y — nukoBas obnactb pTanatos B obpasue;
X — abCo/IluTHOE KONNYeCcTBO (pTasnatos B obpasLe, Hr;
a — Hak/OH Ka/iMGpOBOYHOI KPUBOWA.

A.6 PacueT KOHUeHTpauuu dTanaros

KoHeuHasn koHUeHTpauus htanatos B obpaslie paccuntbiBaeTcs C NoMoLLbio dopmynbl (A.2)

Cfinal = y ' (A.2)

fle cfinal — KOHUEHTpaLus Kax/aoro hTanata B 06pasuye, MKI/r;
Yy — nuKoBas obnacTb ptanaTos B 06pasue;

a — Hak/Io0H IMHUM KannbpOBOYHOW KPUBOIA;
T — Mmacca obpasua, M.

A.7 ObecrneyeHre KavyecTBa U KOHTPO/1b

A.7.1 O6wue TpeboBaHUA

Tam, rge 3To NpUMEHUMO, TPeGOBaHMSI HACTOSLLEro cTaHaapTa B YacTu TpeGoBaHWii cTaHA4APTOB K 06ecrneyeHunto
KayecTBa W KOHTPONS U OTAENbHbIX METOLOB UCMbITAHUI AO/MKHBI YCTaHaBAWBaTb NEPUOSUYHOCTL UCTIbITAHWIA U KpUTepun
COOTBETCTBUA MCMbITyeMbIX 06pa3LoB.

A.7.2 YyBCTBUTENBLHOCTb
VIHCTpyMeHTaNbHasA 4YyBCTBUTENIbHOCTb A0/DKHA ObiTb NOATBEPXAEHA OTHOLWEHNEM «CuUrHan — wym» (S/N) 50 Hkr
ptanatoB (S/N > 30).
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B kauecTBe 06pasua Ana NpoBepkn YyBCTBUTE/ILHOCTY PEKOMEHAYETCA CTaHAapTHbIV o6pasel, NoIMMepPHOro maTe-
puana (100 mr/kr). MpumepHo 0,5 Mr HAPE3aHHOTO MU MOPOLLKOO6PA3HOro CTaHAAPTHOIO o6paseua NoIMMEPHOro Marte-
puana nomeLyarT B Yally Ans o6pasua.

MpumeuaHue — Takke A1 NOAFOTOBKMA KasIMOGPAHTOB MCMOMb3YIOT CAEAYIOLLYI0 NPoOLeaypy:

a) BBoAAaT 10 mkn pacteopa MBX (50 mr/mn) n 0,5 Mkn pacTBopa ctaHAapTHoW cmecun (100 mkr/mn) B yallky Ansi 06-
pasua c NoMOLLb0 MUKPOSIMTPOBOTO LUNPULA:
b) BbICYLIMBAIOT PacTBOP NpU KOMHATHO Temneparype.

A.7.3 CTteneHb n3B/eyeHus
OtmepsatoT npumepHo 0,5 mr KRISS CRM 113-03-006 nnu gpyroro noaxoAsiiero marepuana.

Ta6nunuya A.2 — CepTuuumpoBaHHoe 3HayeHue coctasnsawwmnx gpranaros B KRISS CRM 113-03-006
B Munavrpammax Ha Kunorpamm

HanmeHoBaHVe coegnHeHnn CAS Ne CepTnduump. 3Hay.a) L/b) KC)
DMP, aumetundTtanat 131-11-3 955 46 2,18
DEP, gnatun gptanat 84-66-2 942 43 2,16
DBP, gubytun dranar 84-74-2 972 37 2,78
BBP, 6eH3un 6ytun dgpranat 85-68-7 962 36 2,18
DEHP, 6uc (2-atunrekcun) cdpranat 117-81-7 989 25 2,36
DNOP, aun-H-oktun gpranar 117-84-0 967 18 2,12

CepTuduumpoBaHHOE 3HaYeHMe.
b) PaclumpeHHan HeonpeaeneHHOCTb NPUMEPHO € 95 %-Hol AOCTOBEPHOCTLH.
c) KoathpuumeHT oxeara.

CTeneHb U3BNeYeHUs onpeaenstoT no opmyne:

_Meal Cca

A.3
Alai MMM Cm 100, 43

roe R — creneHb nu3BnevyeHus gpranaTos, %;
Arm — nnowapb nuka pranatos B CRM;
ACal — nnowagb nuka hTtanatoB B Ka/inbpaHTe;
M — macca CRM, wr;
MCal — macca kanunbpaxta, mr (0,5 mr);
CRM — KOHUeHTpauus dptanartoB B cepTuumuMpoBaHHOM 3TasloOHHOM maTepuane CRM, mr/kr.
CCal — KoHUeHTpauua hTanaToB B kanubpaHTte, Mr/kr (1000 mr/kr).

Mocne nporoHa Kaxgoro n3 20 06pasuUoB ¥ B KOHLE Kaxaoro Habopa o6pasLoB Heo6XxoAMMO NPou3BECTU aHanv3
o6pasua CRM gnsa onpefeneHns cteneHn ussnedeHns. CTeneHb U3BMEYEeHNs Kaxaoro hranara Ao/HKHA COCTaBAATb OT
50 % go 150 %. Ecnu cTeneHb n3BneuveHus nwboro ptanata B obpasue CRM ocTtaeTtca 3a npegenamu guanasoHa, 10
[OMKHbI BbITh NPEANPUHATLI KOPPEKTUPYIOLLNE AEelCTBMA 1 KanMbpoBoYHasA KprnBas Ao/MkHa ObiTb BOCCO3JaHa.

A.7.4 AHann3 XosiocToi Npobbl

PekomeHayeTcsi AenaTb aHann3 XOJIOCTOM NpPobbl MEXAY Kaxaoh WHbekuueld, 4ytobbl MOATBEPAUTL OTCYTCTBUE
nepeHoca aHanuta ot obpasua k ob6pasLy. IT0 0CO6GEHHO BaXHO Npu aHanM3e 06pasLoB C BbICOKMM cofepxaHuem (ra-
naTtoB. ECnu MHCTpPYMEHT 3arpsisHeH aHanuTamu, TO 3TO NPMBEAET K JIOXHO3aBbILWEHHbIM pe3yfbTatam. Nocne aHanusa
npobbl C BbICOKON KOHUeHTpauuen (6onee 1 %) xonocTtble Npobbl crnegyeT aHa/M3MpoBaTb A0 TeX Nop, noka (QOHOBbIM
YpOBEeHb (hTanara He CHU3UTCA A0 3HAYEHUS, IKBMBaNIEHTHOro 30 Mr/kr.

MpumeuvyaHne — [nA aHanm3a X0N0CTOM NPO6bLI UCMOMbL3YIOT YUCTbIA MOAVMEPHbLIA MaTtepuan uam nycTyto
yalky ans obpasua.

A.7.5 Npepen obHapyxeHus (LOD), npegen ob6HapyxeHus metoga (MDL) v npegen KosiM4ecTBEHHOrO
onpegenerHus (LOQ)

Mpepen o6HapyxeHusa (LOD) n npegen obHapyxeHus metoga (MDL) fo/mKHbI onpefenaTbCs 40 NpoBefeHus AaH-
HOro ucnblTaHUA, a Takxe Ka)K,quIz pas, Korga mMetoj MCNbITaHU unm Tmn np|/|60pa npetepnesarwT 3HaynTes/ibHble WU3-
MeHeHus. LOD wim MDL Haubonee nogxofawyMm o6pa3oM OnpeAesnsioT 3KCNEPUMEHTA/IbHO NyTEM BbIMOSIHEHUS MO-
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BTOPHbIX HE3aBUCKMbIX U3MEPEHW Ha HW3KOYPOBHEBLIX WM O6OraleHHbIXx MaTpuuax obpasuos (Hanpumep, NNacTuk),
NPOBOAMMbBIX Ha MPOTSHXEHUN BCEN MpoueAypbl UCNbITAHWUSA, BKIOYAsA IKCTpakumio. a8 3Toro aHanusa Ao/MKHbl ObiTb Bbl-
NOJSIHEHbI KakK MMHUMYM LeCTb MOBTOPHbIX aHANN30B U M3MEPEeHuid KOHUeHTpauun aHanuta, B 3—>5 pa3 npesbllaloLmx
npegnonaraembliit LOD nnan MDL. MonHbii LOD nnn MDL ana Bcein npoueaypbl UCNbITaHUS onpeaensieTca nyteM yMHO-
XEHUA CTaHOApPTHOIO OTK/IOHEHMSA NOBTOPHbLIX M3MEPEHUI Ha COOTBETCTBYWOLWMI koaddpumuymneHT. IUPAC pekomeHayeT Ko-
ahpmumeHT 3 KaKk MUHUMYM A1 LIEeCTU NOBTOPHbIX UCMbITAHUIA, B TO BpeMs kak EPA ncnonb3yeT 04HOCTOPOHHUIA foBe-
PUTE/IbHBIA MHTEPBA/T C MHOXUTENEM, paBHbIM KO3thduumeHTy CTblofeHTa t, BbIGpaHHOMY A5 KOAMYecTBa MOBTOPHbIX
N3MEpPEHMNIA N YPOBHA 4OBEPUTE/IbHON BepoAaTHOCTM (Hanpumep, t = 3,36 ANS WeCTN NOBTOPHbLIX U3MepeHuin ¢ 99 %-Hoii
[OCTOBEpPHOCTbIO). Bce aHanusbl, ucnonb3yemble ans pacyera LOD wan MDL, A0/MKHbI 6bITb NOCNeA0BaTE/IbHbIMU.

CTaHgapTHbIli 06pasel, nonumepHoro matepuana (100 mr/kr) pekomeHpyeTca ans onpegenexdus LOD wam MDL.
MomewaoT npumepHo 0,5 Mr HapesaHHOro Win N3MesIb4eHHOro 3TaJIOHHOIo MOJIMMEPHOIO Martepuana B KIOBETY AN 06-
pasua.

MpumevyaHne — Takke ANs NOATOTOBKU MCMbITYeMbIX 06pa3L0B MCMOb3YIOT C/ieAyiowWwyo npoueaypy:

a) BBoaaT 10 mkn pacteopa MBX (50 mr/mn) 1 0,5 Mk pactBopa cTaHAapTHoOW cmecu (100 mkr/mn) B yalluky Ans o6-
pasua C NOMOLLbI0 MUKPOSIMTPOBOIO LWINPULA;

b) BbICYLUMBAIOT PacTBOP NPU KOMHATHON Temneparype;

C) NPOBOAAT aHaNN3 Ha KpUTepun COOTBETCTBUSA 06pas3LioB.

Mpepen o6HapyxeHns metoga (MDL), paccumTaHHbli gNa KaxAoro dtanara, AO/HKEH OblTb MEHbLUE WM paBeH
100 wmr/kr. Ecnu paccunTaHHbin MDL ans nto60oro 13 dotanatos NpeBblilaeT faHHOe npedesibHoe 3HaveHue, npoueaypy v
aHanus crnegyert noBTOPUTH.

Mpepen konuyectseHHoro onpegeneHusa (LOQ) ana kaxgoro ranarta fO/HKEH Kak MUHUMYM B Tpu pasa Mnpesbl-
waTb cooTBeTCTBYHOWMI MDL. B oTAnume ot MDL, KOTOpPbIA OTHOCMTCS TOMIbKO K 06HApYXeHWto, npegen Koan4yecTBeHHOro
onpegeneHus (LOQ) — 3TO KOHLUEHTpauums, KoTopas MOXeT ObiTb TOYHO onpeesieHa KONUMYECTBEHHO A1 AAHHOro co-
eaNHeHus.

A.8 MpoToKON MCNbITaHNH
[ns ueneit HacToslwero ctaHgapTa npumeHsoT IEC 62321-1:2013 (nNyHKT 4.8) (NPOTOKON UCMbITAHWIA).

26



FOCT IEC 62321-8—2022

MpunoxeHve B
(cnpaBo4Hoe)

OnpepneneHve ptasnaTtoB B NO/IMMepax MeTOA4OM XUAKOCTHOW XxpomaTtorpapum —
Macc-cnektpometpun (LC-MS)

B.1 MpuHumn paboTbl MeToaa

B meTofe XMAKOCTHON xpomartorpadumm — macc-cnektpomeTtpumn (LC-MS) Takme coeguHeHusi, kak BBP, DEHP,
DNOP, DINP wn DIDP, onpefensoTca C MOMOLLbI YNbTPa3ByKOBOrO pPacTBOPEHUA W OCaXAeHUs maTpuubl obpas-
ua win akcTpakumm CokcneTa c nocnegylolnm pasfefnieHmemM XWAKOCTHON xpomartorpadueli n o6HapyxeHuem macc-
cnekTpoMeTpueir. M3-3a HanoxeHns MUKOB M OQUHAKOBbLIX Macc-cnekTpasbHbix xapaktepuctuk DIBP n DBP nosiBnexHue
nvka ykasblBaeT TO/IbKO Ha KayeCTBEHHYI0 MH(opmaLmio 0 BO3MOXHOM npucyTtcTeun kak DIBP, Tak 1 DBP unn ogHoro u3
HuX. Metog LC-MS nogxogut Ans KosmyectBeHHoro aHanusa BBP, DEHP, DNOP, DINP u DIDP B gnanasoHe ot 50 go
2000 wmr/kr. Bonee TOro, MOXHO aHanU3NpPoOBaThb ropasfo Bbille KOHLEeHTpauuu nyteMm pasbasneHusa aHanutos. KayecTBeH-
HbIA aHaNN3 BO3MOXHOro npucytcTeusi DIBP 1 DBP unan 0gHOro U3 HUX TakkKe BO3MOXEH B TOM Xe AuManasoHe.

B.2 PeaktnBbl 1 marepunasibl

a) AuetoHntpun (ACN) (knacc HPLC).

b) TeTparngpodypaH (THF) (knacc GC u Bbille).

c) H-F'ekcaH (knacc GC wu BblLe).

d) AueTat aMMOHUA (aHanuTUYeckas cTeneHb YNCTOTbI U Bbille).
e) H-lponaHon (aHanuTUyeckas cTeneHb YUCTOThbl U BbllLe).

f) KannbpaHTtbl: cMm. Tabnuuy B.5.4.

B.3 O6opygoBaHue

[nsa aHanusa fo/mKHbI MCMO/b30BaTbCA cneyolne npudopsl, obopyaoBaHne U Matepuassbl:
a) aHanIMTUYecKne BeCbl C TOYHOCTbI namepeHnin go 0,0001 r;
b) KPMOTEHHbIV M3MeNbUYnUTENb C OX/TAXAEHUEM XUAKM a30TOM;
C) MepHble konbbl BMecTumocTbio 1, 5, 10 u 100 mn;
d) akcTpakumMoHHbI annapat CokcneTa:
- 9KCTpakunoHHble annapatbl Cokcneta 30 mn,
- KpyrnogoHHas konba 250 mn,
- nputepTasa npobka NS 29/32,
- XxonoguneHuk AumpoTta NS 29/32,
- KMNenkn (Hanpumep, CTEKMIAHHbIN XemMuyr Wan konbua Pawwura);
€) 3KCTpakuMoHHasa rnab3a (uennnosa, 30 M, BHYTPEHHUI gnameTp 22 MM, BbicoTa 80 MM);
f) cTeknAHHaA BaTa (4719 9KCTPAKLMOHHOWN rb3bl);
4) yNbTpa3BykoBas BaHHa,;
h) kon6oHarpeBaTesb;
i) BOPOHKU;
j) anoMuHneBas gonbra,
k) npobkoBble konbLA;
) Mem6paHHbIin punbTp u3 PTFE 0,45 MKMm;
T) MUKPOSIMTPOBLINA LINPUL, WX aBTOMATUYECKNE NUNETKY;
n) POTOPHbLIA McnapuTenb C BO3MOXHOCTbIO BakyyMUpPOBaHUS;
0) nunetkn NacTtepa;
p) Buansbl 1,5 mn ¢ pe3b60BbIM KONNaykom ¢ nonutetTpacTopaTuneHosoli (MTHI) npoknagKkol nam, B 3aBUCMMOCTHU
OT aHaNIMTNYECKOWN CUCTEMBI, aHaNoOrMYHbIe eMKOCTN 4115 06pasLoB;
g) MuHU-welikep (Takke M3BECTHbLIW Kak BOPTEKC UM BUXPEBOIN CMECUTEND);
r) POTOPHbIA MCnapuTenb C BO3MOXHOCTbI BakyyMUpPOBaHWUS;
S) cuctema BbICOKO3I(EKTMBHOW XNAKOCTHOM XpomaTtorpadum (HPLC), ocHaleHHass macc-CnekTpoMeTpuyeckum
[eTeKTopoM.
[nsa obecneyeHns NOBTOPAEMOCTU HACTOATENIbHO PEKOMEHAYETCA UCMNO/b30BaTh aBTOMAaTUYECKU MPO600TOOPHNK.

B.4 MoprotoBka 06pa3yoB v Npo6

Kak onucaHo B IEC 62321-2, ecnn He yka3aHO UHOe (Hanpumep, NCNosib30BaHMe Kycayek), pekoMeHAyeTCcs UCnosb-
30BaTb KPUOTEHHbIN N3MEbYUTENb C OXNaXKAEHNEM XULKUM a30TOM.

Mepen akcTpakuueli obpasel, HEOGXOANMO U3MENbUYUTL, YTOOLI OH Mpollen yYepe3 cuto 500 MKM. HacTosiTensHo
peKkoMeHAyeTCA NPUMEHSITb KPUOTEHHbIV M3MeNbUYNTENb C OXMTaXAEHMEM XUAKMM a3oToM. CTaHAapTHble 06pasubl nonu-
MEPHbIX MaTepunasnoB AO/MKHbI OblTb U3MesIbYEHbl aHaNOorMyYHbIM 06pa3oM.
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B.5 MNpoueaypa ncnbiTaHui

B.5.1 O6LMe NHCTPYKUMM MO NPOBeAEeHUI0 aHaIn3a

Banugauna o6opyfoBaHua AO/MKHA BKAKOYATb MCMbITaHWE MOTEHLMAbHbIX NEPEKPECTHbIX 3arpA3HeHnii ob6pasLos
Mexay nocreaylowmmMmm atanaMm NcnbiTaHnidi. Bei6op 4oNoAHMTENbHBIX 06pa3L0B UM M3MEHeHHasa nocnefoBaTelbHOCTb
npoBefeHNs UcnbiTaHUi Heo6XoAUMbI A1 BbISAB/IEHUS B3aVIMHOIO 3arpsi3sHeHns o6pasLos.

JTOT MeTo[, NO3BOJISIET KO/MYeCcTBEHHO onpeaenats BBP, DEHP, DNOP, DINP u DIDP nytem cpaBHEHUS MWKOB Ha
XpomatorpaMme BPEMEHWN YAepXMBaHUA C KaxblM COOTBETCTBYIOLMM Macc-CNekTpom 6a3bl AaHHbIX 3aperncTpupoBaH-
HbIX 3Ta/IoOHHbIX 06pa3uos. Jllobble BBP, DEHP, DNOP, DINP n DIDP umetoT obHapyxvnBaemble nvkn. KonvyectBeHHas
OLEeHKa ynpoLiaeTcs ¢ NOMOLLbIO MHTerpaLmm no BCem nukam 1 UCNONb30BaHUSA eAVHUL, U3MEPEHUS M/, a He MONAPHBIX
COOTHOLWeHnA. Ecnv B o6pasue 06HapyXeHO NpUCyTCTBME MOMEX NPU O4MHAKOBOM BpPEMEHW yAepXUBaHWUA LenesBblX nu-
KoB n/vnn DBP, TO pekoMmeHAyeTca ncnosib3oBatb aHam3 GC-MS B kauecTBe MeTo4a NPOBEPKM Kak An1a naeHTudukaymu,
Tak n A4Nsa KoJIMYeCTBEHHOro onpeaeneHuns

B.5.2 MNoarotoBka 06pa3yoB

B.5.2.1 O6wwne nonoxeHns

[na nogrotoBkn npo6 TpebyeTca umctan CTeknsHHasa nocyfa (Hanpumep, npeameTbl 04HOPA30BOro0 UCNOJb30Ba-
HMA), YTO6bI N36exarb NocneayoLWwero 3arpsasHeHus.

B.5.2.2 OcHOBHOI pacTBop

MogroTasnmealoT cnefylolme NCXO4Hble pacTBOPbI:

Kaxablli pacteop htanata (DIBP, DBP, BBP, DEHP, DNOP, DINP u DIDP): 1000 MKr/Mn B H-TeKCaHe Wan CMecu
AON :THF (2 : 1, viv).

B.5.2.3 OuucTtka akcTpaktopoB Cokcneta

[na ounctkmn akcTpakTopoB Cokcneta (cMm. nepeuncrieHve d) B.3) npoBogAT npensaputenbHy0 aKCTpakumio B Teye-
HMe 2 4 ¢ 70 Mn H-rekcaHa. 3aTem NPOMbIBaOLLNIA pacTBOpuUTE b CredyeT YyTUIM3MpoBaThb.

B.5.2.4 3kcTpakuma metogom Cokcneta

[ns oT60pa Npobbl HEO6X0AMMO cobnAaTh cAeayLme onepauun.

a) MepeHocaT (500 = 10) Mr o6pasua B LEe//IHM03HYI0 SKCTPaAKLUOHHY TMab3y AN akcTpaktopa CokcneTta. Maccy
perncTpupyroT ¢ TOYHOCTbIO A0 0,1 M.

b) O6pasey, NnponyckalT Yepe3 BOPOHKY B rMb3y A1 aKCTpakuuu. na o6ecnevyeHns KOMYeCTBEHHOro nepeHoca
BOPOHKY cfieflyeT NpoMbITb npumepHo 10 mn pacteopa H-rekcaHa.

¢) Ansa Toro 4To6bl 0O6pPaseL, He BCM/bIBA, M/1b3a 3aKpblBAETCA CTEK/ISIHHOW BaTOWA.

d) MpubnusntenbHo 120 MA H-rekcaHa WUCMNOMb3YT ANA IKCTPaKLMn ¢ o6paTHbIM xonoaunbHukom. Obpasel, akc-
TparnpyloT He MmeHee 6 4 ¢ 6—8 uuknamu B yac. CokpallieHne BpeMEHN 3KCTparnpoBaHns MOXET NPUBECTU K CHUXEHUIO
N3B/IEYEHUS aHA/INTOB.

e) Mocne knunAYeHust B TeuyeHre 6 4 ¢ yCTaHOBKOW C 06paTHbIM X0/104UIbHUKOM pacTBOPUTENb YAANSOT B POTOPHOM
ncnapvtene noj BakyymoM MOYTU AOCyXa, & 3aTem MOJSIHOCTbI YyAANSAT pacTBopuTEeb NyTeM MpoAyBKU razoobpasHbiM
a30TOM.

f) SkcTpakT paszbaBnAT meTaHosiom Ao 50 mn.

n0) MepeHocaT pa3basneHHyo npoby B Buany ansa HPLC o6bemom 2 mMn ¢ npoknagkoin n3 PTFE B Kpbiwke (nogxo-
OALWY0 419 aBTOMaTMYECKOro Npo600TO0PHUKA).

B.5.2.5 AnbTepHaTuBHbIe npoueaypbl 3KCTPakKunun pacTBOpPUMbIX NOJINMEPOB

[na obpasuya pactsopumoro B THF nonumepa (Hanpumep, PVC) MOXHO NPpUMEHUTL CAeAyoLWy anlbTepHaTUBHYIO
npoueaypy 3KCTpakumm.

a) B3sewmsatoT (300 + 10) mr ob6pasua B Buany BMeCTMMOCTbI0 40 M. Maccy perncTpmpytoT ¢ TOYHOCTbIo 40 0,1 wr.

b) MepeHocaT 10 mn THF B B1any u perucTpupyroT Maccy cMecwm.

MpumeyaHune — /[nA 06pasLoB C NOTEHLMA/ILHO OYEHb HU3KOM WM OYEHb BbICOKOI KOHLEHTpauuei gpranata
MOXHO MCMO/b30BaTh MHOE KOMMYEeCTBO 06pas3LoB.

¢) MnoTHO 3akpbiBalOT NPO6MPKY € 06pasuoM. MNomeLlalnT ero B yNbTPa3BYKOBYO BaHHY W 06pabaTtbiBaloT ybTpa-
3BykoM OT 30 o 60 MWMH [0 MOSIHOrO pacTBOpeHusa obpasua. Ana npefoTBpalleHns ocnabneHns KpbllKu BO BPEMS BU-
6paunn NCcnosnb3ytT HEGO/bLLON OTPE30K KWKo NEeHTbI.

d) Mocne pacTBopeHns o6pasua Buany ocTaBASOT 4718 OCTbIBAHMS A0 TEMNepaTypbl OKpyXatoLlei cpefbl 1 3aTem
perncTpupytoT Maccy. MponsBoaaT cpaBHeHWEe Macchl C TON, KOTOPYI M3MEPSSIN, Kak ykasaHo B NepeyncrieHnmn b) Bbie.

e) Jo6aBnaT ToyHOo no kannisam 20 ma ACN B BMany A1 oCaxAeHua matpuubl obpasua.

f) MonyyYeHHbIR aKCTparmpoBaHHbIi PacTBOP BbIAEPXUBAKT NPV KOMHaTHOW TemnepaTtype B TedeHue 30 MuH (no-
NMMEPHBIA MaTepuan ocaxiaeTcs B pe3ynbTare 0CaxAeHUs Ha AHe Buasbl).

) [aT nonmmepy OTCTOATLCA WK OTOUABTPOBLIBAKT CMECh Yepe3 MeMbpaHHbIii 3 PTFE-cunbTp ¢ pasmepamu
auelikn 0,45 MKM.

h) DkcTpakT nepeHocsT B Buany ana HPLC o6bemom 2 Mn ¢ npoknaakoit u3 PTFE B Kpblwke (NOAXOAALLYH ANs
aBTOMAaTMYEeCKOro Npo600TH6OopPHUKA).
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B.5.3 MNMapameTpbl npnéopos

B.5.3.1 O6wme nonoxeHms

Ons onTummusaumm KOHKpeTHol cuctembl LC-MS c uenbko focTmxeHus agdekTuBHOro onpegenenuns DIBP, DBP,
BBP, DEHP, DNOP, DINP n DIDP n obecneuyeHus ynoB/eTBOPEHNS YCNOBUIA KOHTpons kavectBa (QC) u npegenos 06-
HapyxeHusa (LOD) moryT notpe6oBaTbCsl pasHble ycnosus. Crnegyolme napaMmeTpbl cuMTaloTcs NoaxoaAawmMMm 1 NnpuBo-
OATCA HWXKe B kayecTBe npumMepa.

B.5.3.2 XXugkaa dasa

B kauecTBe Xnakoli pasbl MCNONb3YIOT PacTBOp aleTraTta aMMOHUA U aleToOHUTPUAa € KOHUeHTpauuen 10 MMonb/n.
Cwmecb pacteoputeneid THF/ACN unm H-rekcaH UCNosfib3ylTCA B KAYeCTBE PacTBOPUTENS A1 PACTBOPEHUS YUCTbIX CTaH-
[AapTOB U pacTBOPEHNA UM IKCTPaKLMK uccnegyembix o6pasLos.

B.5.3.3 HenogswkHaa dasa (KONOHKA)

HenoasmxHaa dasa C18, konoHka 150 x 2,1 MM, C pa3MepoM 4YacTul, 5 MKM UM SKBUBaNIEHTHas.

B.5.3.4 YcnoBusa nsmepeHuii

Bpemsi paboTtbl coctaBnseTr 14 MuH npu ckopocty noTtoka ot 0,4 go 0,5 mn/mMuH. JaHHble nNpeacTaBfieHbl B Tabnm-
ue B.1 B pexvnme ckaHMpPOBaHWSA B AMana3oHe MeXAy OTHOLWEHUSIMU Macc MOHOB K ux 3apsgam 100 n 500 m/z.

Ta6nunuya B.1— Ycnosua namepenus HPLC

HPLC
Bpems OKOHYaHUS U3MepPeHnii 14 MuH
Bpemsa BbINOMHEHUA 3anucei 3 MUH
O6bem BBOAA 5 mn

Mporpamma pacteopuTenei MpaAneHT pacTBopuTens

PactBopuTens Aa) 10 mmonb/N aueTara aMMOHUSA

PacTtsoputens B AueToHuTpun
Temnepatypa VHXeKTopa 250 °C
Bpems, MuH Pacmop(t;:enb A PactBoputens B, % CKOp:AzT/;;sTOKa’

0 30 70 04
0,5 30 70 0,4

MapameTpbl pexvma 2 1 99 0.4
9 1 99 0,4
10 1 99 0,5
13 1 99 0,5
14 30 70 0,5

MS

MonapHoCTb MonoxutenbHbliii nontoc API-ES

dparmMeHT 160

HanpskeHne kanunnapa 4000

Temnepatypa cyxoro rasa 340 °C

[asneHne B HeGynalizepe

MoTok cyxoro rasa

60 hyHTOB Ha KB. fOliM*

7000 mn/MuH

[aBneHne npuBedeHo B eanHULAX namepenna bputaHum n CLUA, yto cootBeTcTBYeT 4,137 6ap.
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OkoHyaHne Tabnuubl B. 1

MOHUTOPUHT BblAENEHHOTO MOHA

(onpepeneHue oTHoOLWEHMS Macc BeluecTtBO LleneBoe 3HauyeHne (M/z) MOHOB
WNOHOB K MX 3apsigam m/z)
DBP&D1BP 279
BBP 313
DEHP 391
DNOP 391
DINP 419
DIDP 447

a) PactBopstoT 0,771 r auetata aMMoHMA B 900 MA AEMOHU3UPOBAHHON BOAbl B XMMU4YECKONM nocyge BMecCTu-
TenbHocTblo 1000 mn, go6asnatT 10 mn ACN 1 gonmealoT AeMOHU3MPOBAHHOW BoAOK A0 MeTkn. OThunbLTPOBbIBAOT
6Gy(hepHbIN pacTBOP C NOMOLLbI0 acnNUPaLMOHHON YCTaHOBKM 1 NEPEHOCSAT Er0 B EMKOCTb C 3aKpy4MBatoLWEenca KpbILWKOM

BMecTMmMoCTbio 1000 mn.

B.5.4 KannbpaHThbl
CTaHfgapTHble 06pasLbl MCMNOMb3YIOTCS B KaYecTBe kasimbpaHToB. CM. NpuioxeHue |.

B.5.5 KannbpoBka

B.5.5.1 CtaHaapTHbIli pacTBop
Cnegywolne cTaHAapTHblE UCXOAHbIE PACTBOPbI KaXA0ro dhtasniarta UCnosb3yTea 418 KanMbpoBKU B COOTBETCTBUM

C KOHUEHTPaLMAMM, yKka3aHHbIMU B Tabnuue B.2.

Tabnuuya B.2— KoHueHTpauuu cTaHgapTHbIX UCXOLHbIX PacTBOPOB

Ne KoHueHTpauun DBPa> BBP, DEHP, DNOP, DINP, DIDP, mkr/mn
1 0,25
2 0,50
3 1,0
4 2,5
5 5,0

a) Ecnn DBP obHapyxeH B aHanu3e LC-MS, Heo6Xx04MMO BbINOMHUTL NoATBEPXAEHME ¢ nomoubio GC-MS g
naeHTndmkauun nsomepos DBP u DIBP. 11 pe3ynbTaTtbl KOSIMYECTBEHHO OLEHNBAKOTCS KasIMbpoBOYHON kpuBoin GC-MS,

KoTopas cogepxut DBP u DIBP.

MoaroHka NNHERHON perpeccun gnsa Kaxaolh kanmbpoBOYHON KPMBOW AO/MKHA UMETb OTHOCUTEsIbHOE CTaHgapTHoe
oTkoHeHne (RSD), meHbliee nan paBHoe 15 % oT pyHKUUN NNHENRHOW KannbpoBku. JInHeliHas perpeccus BbIMOSIHAETCA

¢ nomolbto opmysnbl (B.1)
y =ax +b, (B.1)
roe y — nnowagb nuka ptanaTta B obpasue;

X — abconTHOoe 3HayeHne htanaTta B obpasue, MKr/MA;

a — Hak/I0H KasiMbpOoBOYHOWN KPUBOIA;

b — nepeceyeHne Ha ocx y KanMGPOBOYHON KPUBOWA.

B.6 PacueT KOHUeHTpauun htanaroB
MprHUMNbI pacyeTa KOHUEHTpaLuuy BpPYYHYH aHanornyHsl metogy GC-MS, onucaHHomy B 9.1.
JInHenHasa annpokcumayms paccunTbiBaeTcs no gopmyne (B.2)

y =ax + b, (B.2)

roey — naowagb nuka ptanata B obpasue;
a — HakMoH Ka/MbpOoBOYHOW NNHWK;
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X — WHCTPYMEHTasIbHbIA pe3ynbTar, MKI/MN (KOHLEHTpauus Kaxaoro pranara B 3KCTpakTe);
b — nepeceyeHne Ha ocn y KanMBPOBOYHOWN KPUBOWA.

KBagpaTuyHas annpokcumauunsa paccumtbiBaetcsa no opmyne (B.3)

y =ax2 + bx +c, (B.3)

rae 'y — KoadhuuneHT OTKIMKa ANa Kaxaoro dptanarta B obpasue;

aun b — nocTosiHHble, COOTBETCTBYHOLLME KPMBOM, KOTOpas fydlle BCEro NoaxoAuT A1s1 KannbpoBKY;
X — WHCTPYMEHTasIbHbIA pe3ynbTar, MKI/MN (KOHLEHTpaumsa Kaxaoro yranara B 3KCTpakTe);
C — MepeceyeHne Ha ocn 'y KasImbpoBOYHOI KPUBOIA.

PacTBOpbl paccuMTbiBalOTCA Takum e obpasom, kak ana GC-MS.

B.7 O6ecnevyeHme KayecTBa 1 KOHTPO/Ib

B.7.1 O6LmMe NOMOXEHWsI

Tam, rae 310 NPUMEHUMO, NYHKTbI 06ecneyeHns KauecTBa U KOHTPO/S CTAHAAPTOB HA OTAe/IbHble MeTOfbl UCMbI-
TaHW [OMKHbLI BK/OYaTb TPeGOBaHMS K KOHTPO/IbHLIM 06paslaM B OTHOLUEHWM YacTOTbl UCMbITAHWA U KPUTEPUEB NPU-
eM/1IeMOCTH.

B.7.2 NpounsBoguTenbHOCTb

B.7.2.1 MeTog cTaHAapTHbIX 406aBOK

YT0o6bl ONpefennTb TOYHOCTb W NMPaBU/IbHOCTb OLIEHKM CTEMEHW U3B/eYeHUs, crefyeT NpPOoBECTU crejyolme 3Ke-
NepVMeHTbI MO OLLEHKE CTENeHN M3B/eYeHuns.

1) MpoBepsAT aKCTpaKkT obpa3ua ¢ NOMOLb0 He3aBucumoro ctaHgapTa DBP, BBP, DEHP, DNOP, DINP n DIDP.

2) OnpefensiT cTeneHb U3BNEYeHUsA 4719 He3aBUCUMMbIX CTaHAapToB.

3) OnA ABYX 3KCNEpPUMMEHTOB MNOJSyYEHHOE 3HayeHue CTerneHun U3B/EeYEHUS OO/MKHO HaxoAWTbCA B Avanas3oHe oT
90% po 110%.

B.7.2.2 BHyTpEeHHNE KOHTPO/bHbIE 06pa3ubl U XO/0CTble MPO6LI

YacTtan noBTopHas KannbpoBska, BK/IOYAA U3MEPEHUS BHYTPEHHUX KOHTPOJ/IbHbIX 06pa3L0B M XOMOCTbIX 3HAYEHWA,
nNpoBOAWTCA, YTOBbLl y6eanTbCa B NPaBUIbLHOCTU (PYHKUMOHMPOBaHMA npubopa.

[ns obecneyeHns kavyecTBa U3MEPEHU CPOK AEACTBUSA XUAKUX CTaHAAPTHLIX PacTBOPOB HE AOJ/HKEH MpeBbiWaTb
6 mec.

Kaxgablin mecsl, Heo6xo4umMo NPoBOAMTL NOJSIHYIO NOBTOPHYIO KaninbpoBsky.

HesaBucrMble cTaHfapTbl KOHTPONA KayecTBa UCMONb3YHOTCA AN COXPaHeHWs Maolagein nMkoB, Hanpumep CTaH-
JapT Kaxgoro ptasiata UCMnonb3yeTca B KAYeCTBe KapTbl KOHTPO/IA KadyecTsa. MpuemsieMble nokasaTenun u3BedyeHnsa ans
He3aBMCUMbIX NMPOBEPOUYHbIX CTaHAapToB cocTaBnsAT oT 70 % ao 130 % ana kavecTBeHHbIX M oT 90 % po 110 % anA
KONIM4YeCTBEHHbIX 06pa3LioB.

B.7.3 MNMpepen o6HapyxeHus (LOD), npegen obHapyxeHnsa metoga (MDL) n npefen KOMYeCTBEHHOIO
onpegenerHus (LOQ)

Mpegen obHapyxeHnsa (LOD) go/mkeH onpefensatbCcs A0 NPOBEAEHUA AaHHOIO UCNbITaHWUSA, a Takke KaxAablli pas,
Korga MeTo MCnbITaHWin uan TN npubopa npeTepneBatoT 3HaYUTebHble n3MeHeHus. Mpegen obHapyxeHus (LOD) wnm
npegen o6HapyxeHus metoga (MDL) onpefensoT 3KCMEPUMEHTas/IbHO MyTeM BbINOJIHEHUS MOBTOPHbLIX HE3aBUCUMbIX
N3MEPEHUA Ha HU3KOYPOBHEBLIX WAM O6OrawleHHbIX Matpuuax o6pasuos (Hanpumep, nAactvk), NPOBOAUMbBIX Ha NpPoO-
TSXKEHUWM BCeN npoueaypbl UCMbITaHWA, BKNYas akcTpakuuio. LOD nam MDL nonyyatloT nyTem pacyeta CTaHO4apTHOroO
OTK/IOHEHUS KaK MUHUMYM [15 LWeCTU NOBTOPHbIX aHann3oB. MonHbili LOD unn MDL gns Bceit npouedypbl TeCTMpOBaHUSA
onpeensetca nyTeM YMHOXEHUS CTaHAapTHOTO OTK/OHEHWS MOBTOPHbIX U3MEPEHW Ha COOTBETCTBYIOLWMIA ko3hurLm-
eHT. IUPAC pekoMeHayeT KoapnUMeEHT 3 KaKk MMHUMYM A1 LWECTM NOBTOPHbIX U3MEPEHUIA, B TO BpeMsa kak EPA ncnonb-
3yeT OAHOCTOPOHHWI OBEPUTENbHbIA UHTEPBA/ C MHOXWTENEM, paBHbIM KO3adhduuneHTy CTbiofeHTa t, BbiIbpaHHOMY Anst
KO/iM4yecTBa NOBTOPHbLIX M3MEPEHMWI 1 YPOBHSA A0BEPUTENbHOW BEPOATHOCTU (Hampumep, t= 3,36 47a LWeCT! NMOBTOPHbIX
n3mepeHuin ¢ 99 %-Hoil BepPOATHOCTLIO). Bce aHanusbl, ncnosblyemble ans pacdetra LOD wnm MDL, pomxHbl 6biTb Bbl-
NOJSIHEHbI B cneaytolleli nocnefosaTenbHOCTY:

a) ViamenbyaloT npuMepHo 2 I NoAXOAALLEr0 NoaumMepa M3 YnCToro UCToYHMKA, He cofepxawero DIBP, DBP, BBP,
DEHP, DNOP, DINP, DIDP wnnu apyrux KOMMoHEHTOB, KOTOPbIE€ MOTYT MPUBECTN K MOJIYYEHUIO UCKaXEHHbIX Pe3y/ibTaToB
aHanM3a (Hanpumep, NOMMCTUPOSbHBIA MaTtepuan BCR-681 wnn gpyroin).

b) B3gewwusatoT (500 + 10) Mr M3MeslbYEHHOrO NOAMMEpPa M NOMELWAKT ero B 3KCTPAKUWOHHYK TUab3y. [daHHyo
onepaumuio NOBTOPSAIOT eLle LWeCTb pas.

C) YcTaHaB/MBaOT 3KCTPAKLMOHHYIO TMb3Y B 9KCTPaKLUMOHHbIA annapat CokcneTa.

d) Jo6aBnatoT B runb3y 0,25 Mn Kkaxgoro hrtanata, npubamkasach K KOHUeHTpaumm 100 mkr/mn.

e) C nomMoLiblo COOTBETCTBYIOLEN Npoueayps! (3KcTparmposaHue cornacHo B.5.2.4 unn B.5.2.5) npoBoAsT akcTpa-
rmpoBsaHue 1 aHanm3 Kaxgoro us obpasuos.
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f) CTeneHb M3BMEYEHMA KaXAoro oTanarta fo/mkHa cocTaBnsATe oT 70 % ao 130 %. Ecnu cTeneHb U3BeYeHUs Ha-

XOAWUTCA HWXEe VNN Bbllle AaHHbIX NpefefibHbIX 3HA4YEeHWn, aHann3 cnegyeT NOBTOpPUTb. Ecnm BoccTaHOBNEHWE BbIXOAUT
3a npegesbl ykazaHHbIX 3HaYeHuii 1 BO BTOPOW pa3, He06x0A4MMO MOBTOPMTL BCIO NpoLeaypy SKCTparnpoBaHus v aHaamsa.

n0) PacueTHblli MDL gnsi KaXgoro orHecTomKoro coefuMHeHuUst AO/MKEH ObiTb MEHbLWUM WM paBHbIM 50 mr/kr. Ecnn
pacueTHbln MDL gna nw6oro ns ptanatoB npesBbllaeT 370 NpefenibHOe 3HayeHue, TO npoueaypa, aKkcTparmposaHue u
aHanus3 Ao/HKHbl GbITb MOBTOPEHbI ANS 3TOro (hranara.

h) Mpegen konuyecTseHHoro onpegeneHnsa (LOQ) ona kaxaoro hranata AO/HKEH KaK MUHUMYM B TPU pasa npesbl-
watb cooTBeTcTBYOWMIA MDL. B oTnmune ot MDL, KOTOpbIA OTHOCUTCS TOMbKO K 0GHapYXXeHUto, npeaen KonmyecTBEHHOroO
onpegeneHus (LOQ) — 3TO KOHLEHTpauums, KoTopas MOXeT ObiTb TOYHO onpefesieHa KOMYECTBEHHO AN AAHHOro Co-
efiHeHus.

Ecnun TpeboBaHma kK MDL He BbINOMHATCA, K Npoueaype aKCcTparMpoBaHns MOXHO 06aBUTb onepauuio KOHLEH-
TpMpoBaHMA. Tak Kak onepaumss KOHUEeHTPUPOBaHWA NPUBELET K NOBbLIWEHUIO KOHLEHTpauuu 3asiactomepa B 3KCTpakTe,
ONA Kaxaoro obpasua pekoMeHAyeTca Takke onepauus O4YUCTKU. DTO NOMOXET YBESIMUUTb CPOK CYXObl KOJIOHKN U pac-
LWNPUTb NEPUOANYHOCTL TEXHUYECKOrO 06CNyXuBaHMsa obopygoBaHus. Ecim B xofge aHanmsa MCNosb3yrTcs onepauum

KOHLUEHTPMPOBaHUSA U/MAN OYUCTKM, OHWM AO/HKHbI NPUMEHATLCA Takke U MO OTHOWEHU K ob6pasuyam onpegenexHuns LOD
nwnn MDL.

B.8 MpoTokon ncnbitaHui
Ona ueneii HacTosiwero ctaHgapTa npumensetca |IEC 62321-1:2013 (nyHKT 4.8) (MPOTOKOA WCNbITAHWUIA).
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MpunoxeHve C
(cnpaBo4Hoe)

Mpumepbl XpomaTorpaMmm B npegsiaraeMbiX YC/10BUSAX

C.1 Metog GC-MS
Ha pucyHkax C.1—C.3 gaHbl XxpomaTtorpammsl, NnpuBefeHHbIe C UCNosib3oBaHneM napameTpos B 8.3.1.

DEHP
DIBP BBP
DBP DnOP

40000000
35000000
30000000
25000000
20000000
15000000

10000000

5000000

DINP
DIDP

4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
Bpewms, MUH

PucyHok C.1 — O6was noHHaa xpomarorpamma kaxgoro ptanara (10 mkr/mn, 1 mkn, 6e3 pasgeneHuns)

DINP

550000
500000
450000
400000
350000
300000
250000
200000
150000
100000

50000

4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
Bpems, MyH

PucyHok C.2 — O6wan noHHasa xpomatorpamma DINP (10 mkr/mn, 1 mkn, 6e3 pasaeneHus)
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DIDP

300000
280000
260000
240000
220000
200000
180000
160000
140000
120000
100000

80000

60000

40000

20000

HTEHCMBHOCTb

4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
Bpewms, MvH

PucyHok C.3 — O6wan noHHas xpomartorpamma DIDP (10 mkr/mn, 1 mkn, 6e3 pasgeneHuns)

C.2 Metop Py/TD-GC-MS

Cnepgylouime xpomaTtorpaMmmbl 6bi1M NOMydYeHbl C NMoMouwblo aHanmsa Py/TD-GC-MS c wncnonb3oBaHMeM napa-
MEeTpPOB, onucaHHbIX B 8.3.2 (cMm. pucyHok C.4).

(x10000000)

2.75 TIC (1,00 DEHP
206.00 (5,00) DnDP
250 22300 (500) pi P
225 279.00 (5,00) 3P DEvw BE
293.00 (50,00)
2,00 307.00 (50,00)

1.75
1.50

1.25 , N DINP
1,00
0,75 1 il
0,50 \J m n DIDP

0,25 vUjL

0 vV "V

30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

PucyHok C.4 — XpomaTorpamma o6uiero MoHHoro toka 100 mkr/mn cmecu oTaniatos € nomoubio Py/TD-GC-MS
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C.3 MeTtog LC-MS

Cnepytouime xpomaTorpammbl 6biM NOAYYeHbl C NMOMOLWb aHanu3a LC-MS c wncnonb3oBaHWeM nNapameTpos,
onucaHHbIX B B.5.3.4 (cMm. pucyHok C.5).

PucyHok C.5 — XpomaTorpamma 06Liero MoHHOro Toka 5 mkr/mn cmecu ptanaroB ¢ nomotuybto LC-MS
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C.4 MeTtog IAMS

Cnegyouine xpoMaTtorpammbl 6blIM MOMy4YeHbl C Momolbil aHanu3a IAMS ¢ Mcnonb3oBaHMEM NapameTpos,
onucaHHbIX BA.5.3 (cM. pucyHkn C.6—C.8).

[M+Li]=285 [M+Li]=425

PucyHok C.6 — Macc-cnekTp kaxpgoro tpranata no IAMS

36



FOCT IEC 62321-8—2022

PucyHok C.7 — Xpomartorpamma 06Lero MOHHOro Toka Kaxgaoro abconoTHoro konunyectsa (0,08 mkr)
cmecu ptanatos no IAMS

37



FOCT IEC 62321-8—2022

PucyHok C.8 — XpomaTorpamma 06LLEr0 MOHHOTO Toka NpunbansntensHo 0,3 mr PVC, koTopbli cogepxut 300 mr/kr
Kaxaol cMmecu ptanartos, no gaHHoeiM IAMS (abcontoTHoe konuyectso — 0,09 Mkr)
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MpunoxeHve D
(cnpaBo4Hoe)

Bepudnkaumsa 30Hbl Tepmogecopbumnm EGA

3o0Ha Tepmogecopbunn hTanatos, ykasaHHas B 8.3.2, No-BUAUMOMY, He 3aBUCUT OT njactudmkaropa, UCnosb3y-
emoro B coctaBe PVC. 3oHa Tepmogecopbumnmn nerko onpegensieTcs ¢ NnoMoLbio aHanmnsa Bblgensembix rasos (EGA).
TunuyHas Tepmorpamma EGA o6pasuya PVC B paboyem cOCTOSsHUM npeacTaBneHa Huwke (CM. pucyHok D.1).

Ycnosusa npoBefeHns aHanu3a: Temnepartypa neuu nuposmsepa 100 °C —»20 °C/muH —>700 °C; Temnepartypa WH-
Tepdperica nuponunsepa 300 °C; kosoOHKa A5 ra3oBO XpomaTorpadun, geaktnsnpoBaHHasa Tpybka SS (anvHa 2,5 M, BHy-
TpeHHuii gnameTp 0,25 mMm); Temnepartypa 30Hbl BBoga 320 °C; TemnepaTypa TepmocTaTta KosoHkn 320 °C; ras-Hocutesb
100 kMa (nocTtosHHOe JaBneHune); koadduumeHT pasgeneHnsa 1/50

PucyHok D.1 — lMpumep Tepmorpammbl EGA obpasua PVC, cogepxaliero cranatsl
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MpunoxeHve E
(cnpaBo4HOE)

Cxema nsmeputenbHoro o6opygosanusa IAMS n Py/TD-GC-MS

CMm. pucyHkn E1 n E.2.

Bupg, cnepeoun
YCTpoIicTBO NpsiMOro VK-namna
BBOAA Npobb! [J151 HarpeBa 06pasLia

VIcTOYHMK Li+

Bupg c6oky

Ksagpynonb MS TMP
(pa3peneHHbIii
NOTOK)

PucyHok E.1 — Cxema usmeputenbHoro obopygosaHusa IAMS
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Yawka gnis
obpasua

[a3-HocuTe b
MNeub

Muponuzep

HarpeBartenb

TennoBas
3KCTpakumsa

PucyHok E.2 — Cxema nsmeputesnibHoro obopygosanust Py/TD-GC-MS
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MpunoxeHne F
(cnpaBo4HOe)

Mprmep NOXHOMNOMTOXNTENNBHOIO OB6HapPYXeHNsa pTtanaTtoB

CyluecTByeT MHOXECTBO MAACTUKOBbIX 1a60paTOPHbIX MHCTPYMEHTOB M COCYZ0B, KOTOpble cofepxat dptanatbl 60-
nee 0,1 wr/kr. TunuuHble Na6opaTopHbIE WHCTPYMEHTbI U COCYAbl, KOTOPble MOrYT Bbi3BaTb 3arpsi3HeHWe oTanaToMm BO
BpemMs NoAroToBKK o6paslia, OnMcaHHoro B 8.2, NpeAcTaBeHbl HUXE (CM. pucyHoK F.1).

PucyHok F.1 — TMpumep na6opaTopHoii Nocyabl M3 NIACTMKOBLIX MaTepuasnos,
KoTOpasi MOXeT Bbl3BaTb 3arpsi3HeHne gpTanatamu

PucyHok F.2 — lMpumep xpomaTtorpaMmbl X0Nn0cTol npobbl pacteoputens (THF) B niacTnkoBoii 6yTbisike,
nokasbiBawLmnii 3arpas3HeHne DEHP

Kak nokazaHo Ha pucyHke F.2, cnepyeT usberaTb UCMNonb30BaHWs 1abopaTopHO Nocyapbl, Takol Kak niacTUKOBble
GYTbINKKM, LWNPULUbI U PUAbTPLI, AW UCNOAL30BaTh WX NOC/E NOATBEPXAEHMSA TOro, YTO OHM He cofepxart pTanartos, YTO-
6bl NPefoTBPATUTb BO3HUKHOBEHME JIOXKHOTO OGHAPYXEHWA WU HEeTOYHOTO KOAMYEeCTBEHHOro onpegenieHns Tanatos B
o6pasuax.
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MpunoxeHve G
(cnpaBo4Hoe)

Mpumepbl NOATOTOBKM NPO6 A1 KOIMYECTBEHHOro aHanmsa (pranatoB metogom GC-MS

G.1 O6wue NoAoXKeHns

Korga cyuwecTBylowmne HaunmoHanbHble cTaH4apTbl 415 TECTUPOBaHWA dTanaTtoB B NOMMEPHbIX Matepuanax cpas-
HuBatoTca [1] ¢ [8]1), MOXHO HabnogaTb ABa MeToAa NOAroTOBKM MPO6 A/t KONMYECTBEHHOro aHanusa GC-MS unn LC-MS
(1. e. akcTpakyma CokcneTa ¢ UCNoib30BaHMEM MOAXOAALMX OPraHMYEeCcKUX pacTBopuTeneil N pacTBOPEHUE MOSIMMEPHbIX
06pasuoB B THF € NocneaylLwmMm ocaxaeHnemMm NoNMmMepoB u unbtpayuneit). B npunoxeHun G npeacrtaBieHbl 3KCnepu-
MeHTasnbHble 3HauYeHus CTeneHu n3BfeyeHus pTanaToB, NOMyYeHHble C NOMOLWbO aHanm3a GC-MS Ha obpasuyax, noa-
rOTOB/IEHHbIX Pa3/IMyHbLIMU cnocobamu npeaBapuTensHolii 06paboTku, BkNovan 8.2.1.3 n 8.2.1.4.

G.2 3KcTpakumsa htanatoB rno CoOKCcAeTy C UCNOMb30BaHMEM NOAXOASALMX OPraHNYeCcKNUX pactBopuTenien

Ta6nmua G.1 nopteepxaaeT BpeMs akcTpakumm CokcneTa 6 4, ykazaHHoe B 8.2.1.3. PucyHok G.1 nogTtsepxgaeTt
MCNOMb30BaHNE H-reKkcaHa B KayecTBe MOAXOAALLEero opraHMyeckoro pactsoputens Ans akcTpakuum no Cokcnety. Mpu-
eM/IeMbIl aHanorMyHblil AnanasoH Ko3ULNEHTOB N3BEYEHUA JOCTUraeTcsa nyTeM akcTpakuum no CokcneTy ¢ UCnosib-
30BaHVeM AW3TWUIOBOrO adhmpa Wamn H-rekcaHa Wiy myTeM BCTPSXMBAHWA Ha BOAAHON 6aHe npu 40 °C B TeyeHne Houu ¢
NCNosib30BaHMEM CMeCKH aleToHa W H-rekcaHa (3 : 7), kak nokaszaHo Ha pucyHke G.2. Ncxopa v3 aTUX AaHHbIX, PEKOMEeH-
AyeTcs NoAroTOBUTb CTaHAAPTHblE PacTBOPbl B H-TEKCAHE W WUCMO/b30BaTb H-TeKCaH B TeYeHue 6 4 ANA IKCTpakuuu no
Cokcnety, 0CO6eHHO B OTHOLIEHUN CTabuIbHOCTH CTaHA4apTHbIX PACTBOPOB U pacTBOPOB 06pa3L 0B, CBA3AHHLIX C ncnape-
HMeM pacTBOPUTENS BO BPEMS XpaHeHUs W obpalleHus.

Ta6nuuya G.1 — KoathdumumeHTsl n3BneyeHna dranaTos B 3aBUCUMOCT OT BpeMeHu 3KCcTpakuumn no Cokcnety (3Kc-
TparvpyLmii pacTBOpUTElb — H-rekcaH)

SKC?'T)Z“If:MM Bewecrso KOHuerﬁEZﬂ:;:é), Mr/Kr Sb RSD, % Mssn?aquenHi:;g), %
DIBP 4057 49,04 0,21 81,14
DBP 4067 5,59 0,14 81,34
°" BBP 4087 20,57 0,50 81,74
DEHP 4097 5,57 0,14 81,94
DIBP 4450 46,35 1,04 89,00
DBP 4377 21,26 0,49 87,54
+ BBP 4417 29,70 0,67 88,34
DEHP 4490 25,84 0,58 89,80
DIBP 4941 20,60 0,42 98,82
DBP 4937 27,52 0,56 98,74
o BBP 4954 16,47 0,33 99,06
DEHP 4934 21,75 0,44 98,66
DIBP 4946 5,54 0,11 98,92
DBP 4942 16,80 0,34 98,84
o BBP 4959 7,33 0,15 99,16
DEHP 4949 9,65 0,18 98,98

1) Uundpamm B KBagpaTHbIX CKOHGKax 0603HaUYeHbl CCbINKW, YKa3aHHble B Gubnavorpadun.
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OkoHuyaHve Tabnuupl G. 1

Bpems BelLecTso CpegHsas sD RSD, % CTteneHb
3KCTpaKkummn KOHLeHTpauuse), mr/kr n3sneyvenmna3), %
DIBP 4960 2,00 0,04 99,20
DBP 4937 15,72 0,32 98,74
10 4
BBP 4960 10,86 0,22 99,20
DEHP 4944 11,39 0,23 98,86
DIBP 4967 4,74 0,10 99,34
DBP 4947 5,23 0,11 98,94
12 4
BBP 4958 8,75 0,18 99,14
DEHP 4963 8,06 0,16 99,26

a) icnonb3oBaHHbIM 06pasel, — kaydyyk EPDM (3TuneHnponMneHaMeHoBbIn MOHOMEP) C COAEPXAHMEM KaXaoro
thtanata 5000 mr/kr.
b) n = 3 (o1 oT60pa Npob fo aHanusza GC-MS).

VMcnonb3oBanu ctaHgapTHbI ob6pasel, ¢ DEHP 138 000 mr/kr B PVC. Bpemsi akcTpakunm — 6 u.

PucyHok G.1 — 3HaueHue cTeneHn nu3BneveHnsa an-(2-atunrekcun) pranata
C 1cnosib3oBaHMeM akcTpakumn Cokcneta pas/iMuHbIMU OpraHMyeckuM pacTBopuTensamMm
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a) 3kcTpakuymna Cokcneta b) SKcTpakuus pacTesoputenem c) 3KcTpakums Cokcnerta € H-rekcaHoMm
C MCNoNb3oBaHMEM AU3TUNOBOro adhmpa C MCNONb30BaHNEM aueToHa: H-rekcaH B TeueHune 6 u
B TeyeHne 6 4 (3 : 7) npn BcTpaxmBaHum npu 40 °C

B Te4yeHne TeMHOro BpemMeHun CyTokK

Wcnonb3oBanu cTaHaapTHbll obpasel, kaydyyka EPDM (3TuneHnponuneHAMeHoBbli MOHOMEpP) C CoAepXaHuem
Kaxgoro tpranata 5000 mr/kr.

PucyHok G.2 — CpaBHeHne KO3I(hPULMEHTOB n3BeYeHNs hTanaTos
C MCMONb30BaHMEM Pa3INUHbIX YCNIOBUIA 3KCTpaKLmm
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MpunoxeHve H
(cnpaBo4HOE)

OKkcTpakyuua tanatoB pacTtBopeHnem B THF ¢ nomowbio 06paboTkn y/ibTPa3ByKOM
N OCaxAeHns NoNMMepPHON MaTpuLbl

Mo cpaBHeHMIO C aKcTpakyueli Cokcneta npeMMmyLLecTBomM pacTeopeHus B THF sBnseTca 6o/5ee KOpOTKOE Bpems
npeaBaputesnbHoli 06paboTkn. CTeneHn ussneveHns ranatos B matpuue PVC, koTopas pactsopuma B THF, no nsmepe-
HUsAAM cocTaBnsaT ot 97,4 % o 104,5 % npu pactBopeHun B THF ¢ 06paboTkoii ynbTpa3Bykom B TedeHne 30 MuH. AHa-
NOrMYHbIM 06pa3oM 3HayeHus ananasoHa u3snedyeHus ot 97,6 % o 103,4 % nsMepeHbl C UCNONb30BAHWEM 3IKCTpaKLuu
Cokcneta, Kak nokasaHo B Tabnuue H.1. Ana o6pasLos, KoTopble He pacTBopsitoTca B THF, TpebyeTcsa 6onee anntensHoe
BpeMsi 06paboTKM y/ibTPa3BYKOM AN aHa/IOTMYHbIX KOI(MMULMEHTOB U3BMEYEHUS, YTO U O/18 IKCTpakumm Cokcneta, Kak
npveegeHo B Tabnuue W.2. NMoatomy pekomeHayeTca obpaboTka ynbTpassykom B THF B TeueHne 14, 4Tobbl o6ecneynTb
Xenaemoe m3BseveHne prtanatos B obpasuax, HepacTBoOpuMbIX B THF.

Ta6nuya H.1 — CpaBHeHune ahheKkTUBHOCTM MeTOoha MOAroTOBKM Npob ans pactBopeHus B THF ¢ ncnonb3oBaHuem
06paboTkn yNbTPasByKOM M OCaXAEHWUS MOMMMEPHON maTpuubl ¢ 3EKTUBHOCTLIO aKCTpakuun Cokcneta Ana pacTso-
pumoro obpasua

CpegHas CrteneHb
MoaroToska o6pasya Beiectso KOHUeHTpayusaeé), mr/kr sb RSD, % n3eneyeHna3d), %

JkcTpakumsa Cokcneta ¢ Ucnosib- DBP 1005 12,5 1,24 103,4
30BaHMEM H-rekcaHa B TeyeHune
64 BBP 959 2,25 0,24 99,7

DEHP 965 341 0,35 97,6

DNOP 956 2,75 0,29 98,9
PacTtsopeHune B THF ¢ ncnosnb3o- DBP 1011 4,56 0,45 104,0
BaHMeM 06paboTkn ynbTpassy-
KoM B TeyeHne 30 MUH U Ocax- BBP 949 3,78 0,40 98,7
AeHnda nonnmMepHbIX MaTtepuasios DEHP 963 3‘24 0134 97’4
nytem gobaBneHuss H-rekcaHa

DNOP 952 3,04 0,32 98,5

a) Vicnonb3oBaHHbIl 06pasey — KRISS® CRM 113-03-006 (tabnuuya 8) ¢ 0,1 % mnHanBMAyanbHOro otanara
B PVC.
b) n = 3 (o1 oT60pa npob Ao aHanusa GC-MS).

Ta6nuua H.2— CpaBHeHve 3(pPEKTUBHOCTU METOAA MOATOTOBKM Npo6 Ans pacTBopeHus B THF ¢ Mcnofib3oBaHMeM
06paboTKN Y/IbTPA3BYKOM M OCAX/AEHUSI NMOMMMEPHON MaTpuLbl C 3KCTpakuueli CokcneTta Ans HepacTBOpPUMbIX 06pa3LioB

CpegHas CTteneHb
MoaroTtoska o6pasua Beuiectso KOHLLEHTPaLMsE), MI/KT SD RSD, % nssneveHns3), %
OkcTpakyma Cokcneta € UCNOJb- DIBP 23 589 718,7 3,05 94
30BaHWEM H-TeKCaHa B TeueHune
6y DBP 23 986 736,2 3,07 96
BBP 23 207 581,1 2,50 93
DEHP 23 830 486,6 2,04 95
PacTtsopeHve B THF ¢ ncnosnb3o- DIBP 21 783 767,5 3,52 87
BaHveM 06paboTku ynbTpassy-
KOM B TedyeHue 15 MWH 1 ocax- DBP 24 043 4284 1,78 9%
Aetuns c ACN BBP 21 395 1422,7 6,65 86
DEHP 20 702 1085,2 5,24 83
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OkoHuyaHne Tabnuubl H.2

MoproToBka o6pasua BeuwecTtso
PactBopeHne B THF ¢ ucnonbso- DIBP
BaHMeM 06paboTKM ybTpasBy-

KoM B TeyeHne 30 MWUH 1 Ocax- DEP
neHnsa ¢ ACN BBP
DEHP
PacTtBopeHue B THF ¢ ucnons3o- DIBP
BaHneM 06paboTkn ynbTpassy-
KOM B TeyeHue 45 MUH 1 ocax- bBP
nexHna c ACN BBP
DEHP
PacTtBopeHue B THF ¢ ucnons3o- DIBP
BaHMeM 06paboTku ynbTpasBy-
KOM B TeyeHue 14 u ocaxneHus bBP
DEHP
PacTtBopeHue B THF ¢ ucnonsso- DIBP
BaHMeM 06paboTku ynibTpasBy-
R DBP
KoM B TeyeHune 1,54 n ocaxge
Hua ¢ ACN BBP
DEHP
PactBopeHne B THF ¢ ucnosnb3o- DIBP
BaHMeM 06paboTku ynbTpasBy-
KOM B TEYeHMe 2 4 1 ocaxgeHus DBP
DEHP
PactBopeHne B THF ¢ ucnosnsso- DIBP
BaHMeM 06paboTkM ynbTpassy-
KOM B TeyeHue 3 4 1 ocaxaeHus DBP
cACN BBP
DEHP

a) Micnonb3oBaHHbI 06paszel, — RM ¢ 2,5 % nHgmemnayansHoro tanata B PVC.

b) n = 3 (o1 oT60pa Npob Ao aHanmza GC-MS).

CpegHasa
KOHUeHTpauunsa 1y mr/kr

22 091
24 430
23 953
21 034
22 689
25 072
24 504
23 204
22 513
24 826
24 048
23 299
22 810
25 257
25 086
23 206
22 919
25 044
24 686
23 381
22 646
24 915
25 122

23 324

SD

227,3
662,9
1374,1
1255,6
1235,9

90,2
732,4
421,5
423,5
1248,1
486,5
712,2
572,3
1337,4
537,3
564,0
609,2
126,6
1055,4
912,8
942,9
1493,6
312,8

467,9

FOCT IEC 62321-8—2022

RSD, %

1,03
2,711
5,74
5,97
5,45
0,36
2,99
1,82
1,88
5,03
2,02
3,06
2,51
5,30
2,14
2,43
2,66
0,51
4,28
3,90
4,16
5,99
1,24

2,01

CTteneHb

n3snevyenunna3d), %

88
98
96
84
a1
100
98
93
90
99
9%
93
a1
101
100
93
92
100
99
94
a1
100
100
93
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MpunoxeHwve |
(cnpaBo4HOe)

JocTynHble KOMMepYecKMe cnpaBoYHble MaTepuansl,
npegHasHaveHHble gna GC-MS u Py/TD-GC-MS2)

élTanf?mTesll nokKasaHbl 3Ta/IOHHble pacTBOpPbI, KOTOpPble cuuTalTCca noaxoAsawmmm ansa aHanmsa GC-MS.
Ta6nuuya 11 — TIpuMepHbIA nNepeyeHb KOMMEPYECKM [AOCTYMHbIX 3Ta/IOHHbIX PacTBOPOB, MNpPeAHa3HAYEHHbIX
ona GC-MS
HanmeHoBaHune coefnHeHus Homep CAS Homep npogaykra M3roToButesns
DBP-3,4,5,6-d4a) 93952-11-5 34169 Fluka
DEHP-3,4,5,6-d4a) 93951-87-2 617180 Aldrich
AHTpaueH-dl 0Oa> 1719-06-8 176591 Aldrich
BeH3nnbeHsoar 120-51-4 B6630-250ML SIGMA-ALDRICH®
DIBP 84-69-5 43540-100 MG Fluka
DBP 84-74-2 48559 SIGMA-ALDRICH®
BBP 85-68-7 442503 SIGMA-ALDRICH®
DEHP 117-81-7 D201154-5ML SIGMA-ALDRICH®
DNOP 117-84-0 48560-U SIGMA-ALDRICH®
DINP 68515-48-0 376663-1L SIGMA-ALDRICH®
DIDP 28553-12-0 80135-10ML SIGMA-ALDRICH®

a) CuntaeTca NpUrogHbiM TOMbKO ANnsA aHannsa GC-MS.

Cmecun Ans TEXHUYECKOW KanMbpoBKM Takke UCMOMb3ylTCHA B KayecTBe KanubpaHToB. A aToro aHanmsa 6blna
HageHa cnepgywuias TexHuyeckas KannbpoBoyHass CMecb — CTaHfapTHbIi pactBop ¢hranata Il (DBP, BBP, DEHP,
DNOP, DINP 1 DIDP no 100 mkr/mn B aueToHe kaxablil), Ne npogykTa: 34109-43, KANTO CHEMICAL CO., INC.

1.2 Py/TD-GC-MS
CTaHfapTHble 06pasLpbl NOIMMEPHOTo MaTepuasna MCNo/b3ylTcs B KauecTBe KanubpaHToB Ans MeTofoB IAMS u

Py/TD-GC-MS. OgHako, ecnu cTaHgapTHble 06pas3Lbl NOIMMEPHOro Marepuasa HefoCTyMnHbl, NCXOA4HblIe pacTBOPblI MOTyT
ObITb MPUrOTOB/IEHbI N3 CTAHA4APTHLIX CMECEBLIX PacTBOPOB.

MpumeyaHnne — T[lepeyeHb CTaHJapTHbIX PAcTBOPOB ykasaH B Tabnuue 11 B 1abnuue 1.2 npuBeAeHbl CTaH-
JapTHble 06pasLbl, KOTOpble cYMTaOTCA NoAxoAsAWMMN Ana aHanusa Py/TD-GC-MS.

Tabnuuya |2 — lMpumepHblli NepeyeHb MMEKLLNXCSA B Mpofaxe 3Ta/loHHbIX MaTepuasnos, KOTOpble cuMTalTcsa nog-
xogawmnmm ana Py/TD-GC-MS

HaumeHoBaHWe npogykTa TexHuueckne Tpe6oBaHus M3roToBuTENb

NMIJ® CRM 8152-a paHynibl 3 PVC-anactomepa, cogepxatyme HaunoHanbHbI UHCTUTYT
DBP, BBP, DEHP, DEP (gnatundgtanar) n DCHP MEeTPOoNornMn ANoHUK
(avumknorekcundgtanar). DMP (gumeTtundra-
nar), DIDP, DNOP n DEHA (gu-(2-atunrekcun
agmnar), a Takke TexXHUYeckne xapakTepucTuku

2) HaumeHoBaHus, NpMBEAEHHbIE B MPUMNOXEHUMN |, ABAAIOTCA NpyMepamMun AOCTYMHbIX HA pPblHKE NOAXOAALMX NPO-
AYKTOB. 3Ta MHopmMauns gaetca Ana yaobersa nosb3osaTesnieil HACTOALLEro cTaH4apTa 1 He 03HavyaeT 0406peHns aTUx
NPOAYKTOB CO CTOPOHbLI IEC.
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OkoHYaHue Tabnuubl 1.2

HanmeHoBaHne npopaykra TexHunyeckme TpeboBaHUs M3rotoButensb
KRISS® CRM 113-03-006 panynbl PVC, koTopble cogepxat DBP, BBP, Kopelickuin Hay4yHo-uccnegoBa-
DEHP n DNOP TeNbCKUIA MHCTUTYT CTaHA4apToB
N Hayku
CRM-PEOO1 [paHynbl nonuatuneHa, cogepxawme DIDP, SPEX CertiPrep®, US

DINP, DEHP, BBP, DEP (guatundtanat), DMP
(aumeTundptanart), DBP 1 DNOP

CRM-PVCBLK MonMBUHUNXOPUE YncToToit 99 % SPEX CertiPrep®, US
S225-31003-91 NvcTt nonuatunexa, cogepxawmii DIBP, DBP, Shimadzu Corp.

BBP, DEHP, DNOP, DINP u DIDP npu 0, 100 n

1000 mr/kr

Ha pucyHke 11 nokasaHa npouegypa noAroToBKM 3TasloHHOro obpasua Py/TD-GC-MS. O6pasel, B Buge nucrta no-
3BOJISET JIEerKO MOArOTOBUTL €ro, Bblpe3as C MOMOLLbIO creuunansHoro nepdoparopa. OpraHnyeckue pacTBoOpuUTEsIN He
TpebytoTcs ana Npo6onoAroTOBKM C MCMO/Ib30BaHMEM 3TUX CTaHAApPTHbIX 06pasL0oB MaTepuasnios.

a) O6pasel, B BUAE iMCTa NPO6UBAETCS ABAXAbI b) MenneTbl 0TPE3aloT HOXOM A/ MOyYeHus
C nomMoLLblo MukponepdopaTopa npvmepHo 0,5 Mr o6pasua

PucyHok 11 — MojrotoBka cTaH4apTHbIX 06pa3LoB MarepuasnoB
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MpunoxeHve J
(cnpaBo4HOe)

JOCTynHble KOMMeEpPYECKMe KanuansapHble KO/IOHKM, nNpegHa3HadyeHHble gnisa GC-MS n Py-GC-MS3)

B Tabnvue J.1 nokasaHbl KanuaaspHble KOMIOHKM, KOTOpble cuMTarTca noaxofdawmmm ansa aHanusa GC/MS
n Py-GC/MS.

Ta6nuuya J1 — TMpuMepHbIA nepeyeHb KanuanspHbIX KOIOHOK U HaMMeHOBaHWe M3roTOBMTENS KOJIOHOK, KOTopble
npegHasHayeHbl Ans aHanusa GC-MS u Py-GC-MS

MeTopabl
HanmeHoBaHne KO/MOHOK (M3roTOBUTESb) TexHuyeckne xapakrepucTukm
GC-MS Py-GC-MS

Rtx®-5MS (RESTEK, US) dasza: 5 % gudeHnn/95 % AMMETUNNONNCUIIOK-
o 0 caH. [nimHa 30 M, BHYTPEeHHUA guameTp 0,25 mm,
ToNnwmHa nneHkn 0,25 MKM

DB™-5ms (Agilent J&W, US) daza: 5 % gudeHnn/95 % AMMETUNNONNCUIIOK-
o ) caH. AnuHa 30 M, BHYTpeHHuii guameTtp 0,25 mm,
ToNnwmHa nneHkn 0,25 Mkm

UA™-5 (Frontier Lab, AnoHns) daza: 5 % gudeHnn/95 % AMMETUNNONNCUIIOK-
[¢} 0 caH. OAnuHa 30 M, BHYTpeHHuid gnameTtp 0,25 mm,
ToNnwmHa nneHkn 0,25 Mkm

UA™-PBDE (Frontier Lab, finoHns)  ®asa: 100 % gumeTunnonucunokcad. AnvHa 15 m,
0 BHYTPeHHWUI AnameTp 0,25 MM, TONLWMHA NAEHKK
0,05 MKm

3) HanmeHoBaHus, NpMBEAEHHbIE B NPUIOXEHUN J, ABAAIOTCA NpUMepamMun AOCTYMHbIX HA PblHKE NOAXOAAWMX KO-
JNIOHOK. 3Ta UHhopMaLma npuBoaMTCA ANs yaobcTBa nonb3osaTesnell HacTosAWero cTaHgapTa U HOCUT peKoMeHAaTe bHbIl
xapakrtep IEC.
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MpunoxeHuve K
(cnpaBo4Hoe)

Cnoco6bl 0O4NCTKM NabopaToOpHOW Nocyabl AAs UCNbITaHWI Ha onpefeneHne rtanarTos

K.1 Cnoco6 ¢ rncrnosnib3oBaHeM TEpPMOKaMepbl (TO/IbKO HEMEPHasi Nocya)

a) MNepep MblITbEM CTEKNAHHON MOCYAbl BUAVWMbIE HE3HAUUTESIbHbIE 3arpA3HEHUA AO/DKHbI OblTh yAaneHbl MexaHu-
4yeckum cnocobom, HanpvmMep, C NOMOLLbIO LWETKU WX BCTPSAXMBAHWUA C BOAONW (NpM HEO6XO0AMMOCTM C UCMNO/b30BaHNEM
KyCO4YKOB (hubTPOBasibHOW Gymaru). Ecnv pacTBoputenb OCTaBASIET PE3KUA MM HEMPUATHBIA 3anax Ha nocyge, ee no-
MeLLalT B BbITSHXKHON LIKag U BblAEPXMBAOT, NOKA BECb 3anax He MCYE3HET.

b) CTeKNAHHY0 MOCyAy MOJSIHOCTbIO MOrPYXatT B BOAHbIA pacTBOP MOKLWEro CpeacTsa, He cogepxallero Mbiia
(BHYTpPEHHME NMOBEPXHOCTU CTEKIAHHONM NOCYAbl AO/MKHbI ObITb NOYTY 3aN0/IHEHbI BOAHLIM PACTBOPOM MOILLErO CPeAcTBa,
He cofiepxallero Mbina), Kak MUHUMYM Ha YeTblpe yaca, YTobbl yaaniuTb Nobble YacTulbl.

c) CTeK/IAHHYI0 Nocyy OCTOPOXHO MPOTMPAIOT LLETKOW M 3HEePrMYyHO BCTPAXMBAKOT C PACTBOPOM.

d) CTeknsaHHy0 nocyay ononackuaroT 60/bLWLMM KOIMYECTBOM BOAOMNPOBOAHONM BOAbI, YTOObI yAanuTb BCe criefpl
MOIOLLEro CpeAcTBa, a 3arem NpoMbIBaloT aLeTOHOM.

€) HemepHyt cTeknsiHHy nocyay (HanpuMmep, XMMUYECKWIA cTakaH, KPYrno40oHHYH/NNOCKOAOHHY KONby, Buasbl)
noMeLLaloT B TeEpMOKaMepy, 3aTeEM BK/IIOYAKOT ee N HarpeBalT CTEK/IAHHYI0 nocyay Ao Temnepatypsl oT 400 °C go 500 °C
B TeUEHVe 4 4 UM B TeYeHNe Houu (3anpellaeTcs 3arpyxarb B TEpMOKaMepy MepHYIo nocyay).

f) Mo ncteyeHun BpemeHy TepMoKamMepy BbIK/I0YaKT U BblAEPXMBAKOT BPeMS [0 NOJSIHOMO OCTbIBAHWA MPU KOMHAT-
HOWl Temnepatype (He JomyckaeTcs OTKpbIBaTb TEpPMOKaMepy cpasy BO M3bexaHne MoslyyeHus 0Xora OTKPbITbIX MECT Ha
Tene).

) CTekNsHHYI0 nocyAy U3B/eKaloT U3 TepMOKaMepbl M NOMELLAT ee Ha XpaHeHMe B YNCTOe, HaexHoe W 3aliu-
LLLEeHHOEe OT BHELWHMX BO3A4elCTBUIA MecTo (Wkad)) C HAaHECEHWEM COOTBETCTBYHOLLE MapKUPOBKN.

h) Mpn ncnonb3oBaHMM NOCYAOMOEYHON MalluHbl 415 nabopaTopHOl NOCYAbl HEMEPHYIO CTEKNSAHHYIO nocyay 3a-
rpyXatT C COOTBETCTBYIOLLEN BCTaBKOW, a 3aTeM ee nomeluatT B KOp3uHy. Kop3uHy nomewarT B NOCYAOMOEYHYHO Ma-
WnHy. Heobxo4MMo Mcnosib30BaTb COOTBETCTBYHLLYH NporpaMmy, B KOTOPOM npedycMoTpeHa (hyHKUUS A8 yaaneHus
OpraHM4yeckmx OCTaTKOB B COOTBETCTBYHLLEN MOCYAOMOEYHOM MalluHe, YTobbl OUMCTUTL CTEeKNAHHYK nocydy. Ecnn Ha
NMOBEPXHOCTM CTEKNAHHON nocydbl BCe elle eCTb OCTaTKyM WM HanunaHue CTOPOHHUX NpeAmMeToB, MOBTOPSAIT CNocobbl
OUMCTKN B MOCNEL0BAaTE/IbHOCTYW, YKa3aHHON B NepeyncneHnsx e)—a).

K.2 Cnocob6 6e3 1ncnonb3oBaHusi TepMokKamepbl (CTEKISAHHasA U NacTUKoBasi Mocyna)

a) Mepep, MbITbEM CTEKNAHHOW M NIACTUKOBOM NOCYAbl €e O4MLLaloT OT MOCTOPOHHUX 3arpA3HeHni i MexaHnyecknm
cnoco6om, HanprMep, € MOMOLLbI LETKA UM BCTPSIXMBAHUSI C BOAOM (NpU HEO6X04MMOCTU C UCMO/Ib30BAHUEM KyCOUYKOB
hunnbTpoBanwHoit 6ymarn). Ecnn pacTtBoputenb OCTaBnsieT pe3kuil Uy HenpusATHbIA 3anax Ha nocyge, ee nomMellawT B
BbITSXKHO LIJKaCb N BblAEPXNBaKT, NOKa BECb 3anax He BbIBETPUTCA.

b) 3aTem nabopaTopHy Nocyay NOSIHOCTbIO MOrPYXalT B BOAHbI pacTBOP MOWOLLEr0 CPeAcTBa, He coaepallero
Mblna (BHyTpeHHMe 0651acTy CTEKNSHHOM MocyAbl AO/MKHbI GbITb NOYTU 3anOfIHEHbl BOAHLIM PacTBOPOM MOKLLEro cpef-
CTBa, He cojepXallero Mblsia), He MeHee YeM Ha 4 4, 4To6bl yaanuTb No6ble YacTuLbl.

c) JTabopaTopHyto nocyfy OCTOPOXHO MPOTMPAIOT C NOMOLLbIO LWETKN U SHEPIMYHO BCTPSAXMBAIOT C pacTBOpPOM.

d) Na6opaTopHyto nocygy onosiackmBarT 60/bLWMM KO/IMYECTBOM MPOTOYHOW BOAONPOBOAHONM BOAbl, Y4TOOLI yaa-
NNTb BCe criedbl MOKLLEro CpeAcTBa, a 3aTeM NPOMbIBAOT aLEeTOHOM.

e) JTabopaTopHyH nocydy NOrpyxawT B KMCNOTHYK BaHHY (5 %-HO a30THOIM KUCNOTbI), NOSIHOCTLIO BbIAEPXUBAOT
He MeHee 8 Y WM OCTaBAST Ha HOYb.

f) NaGopaTopHyto nocyay NpoTMpaloT elle pas, Kak ykazaHo B Nepeync/ieHnu c), U NPOMbIBalOT AUCTU//IMPOBAHHOM
BOJOI 1 aLeTOHOM.

4) CTeknsHHYI0 nocyay cyliaT, 3a UCK/IYeHneM MepHoW nocyApl (Hanpumep, MepHas konba, nuneTtka, 6lopeTka),
B CYLUW/IbHOM LWKady [0 NOMHOrO BbiCbIXxaHWs. (18 MepHOi nocyabl 60/blle NOAXOAMUT CyLLKa NpU KOMHATHON Temnepa-
Type.)

h) Mocyay XxpaHAT B HAAEXHOM, YNCTOM, 3aLLULLEHHOM OT BHELUHWX BO34eNCTBYIOLWMX (DaKTOPOB LWKady, € MNJI0THO
3aKpbiBalOWMMUCS ABepuamMu, Ha noskax uam noAcTaBkax.

i) Mpu ncnonb3oBaHWM NOCYAOMOEYHOM MalUWHbl 4151 NabopaTOpPHOW Mocydbl CHOBAa 3arpyXakwT HEMepHyk cTe-
K/ISIHHYHO MocyAy, YCTaHaBNMBaloT COOTBETCTBYHOLLYK NPOrpaMmMy MOWiKM, nocrie 3Toro noMeLLarT nocyny B Kop3uHy. Kop-
3MHY 3arpyatoT B NOCYAOMOEYHYI0 MallvHy.

Vicnonb3yoT COOTBETCTBYIOLLYIO MPOrpaMmy OUYMCTKM ANA YCTPaHEHUA OpraHM4YeckMx OCTaTKOB B MallvHe npu
MbITbe MocyAbl. 3aTeM NOBTOPSIOT CNOCOGbLI OYUCTKM B NOC/IEA0BATEIbHOCTY, YKa3aHHON B NepeyncrneHnsx b)—e).

j) 4na MepHoli CTeKNsAHHOM nocyapl HeobxoauMo y6eanTbes, Kak ycTaHOBNEHO B pasfene K.3, YTo CTEHKW Mocyfbl
AOCTATO4YHO 4YUCThbIe.
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K.3 MpoBepKa YNCTOTbI BHYTPEHHUX MOBEPXHOCTE MepHO CTeKNsIHHOW nocyabl

[na NpoBepKkM YACTOTbl CTEKISHHOW MOCYyAbl ee ONoMackUBalT BOAONK M cnefaT 3a KanisiMy Ha NMOBEPXHOCTW Mpu
Hak/MoHe nocyAbl. MpoBepKy YMCTOThI rPafynpoBaHHOlM Nocyabl CO LWKanoW AeneHuns ans onpegeneHHoro(bix) o6bema(os)
NpoBOAAT MeA/IEHHbIM 3aN0IHEHNEM XUAKOCTbIO HKE METKM LKaibl MakCMMasibHOro 06bema 1 A0 YPOBHA Hag METKOWA.
MoAHMMAIOLWMIACS MEHWUCK XUAKOCTU He AO0/HKEH MeHATb hopMmy (Hanpumep, OH A0/DKEH 6biTb OAHOPOAHLIM MO KpasiM).
Takum e o6pa3om nocne nepenusa XUAKOCTU He6OsblIOE ee KO/MYEeCTBO C/AMBaloT. Ha MoBepXHOCTU cTeknia mnocyApl
BOAA [O/MKHA CTekaTb, OCTaB/AS PaBHOMEPHYIO MIEHKY, MEHUCK He A0/HKeH AedopMMpoBaThCa NO Kpasm, a JO/MKEH Mo-
CTEMEHHO CMMBATbLCA CO CTEHKOI mocyAbl. ViMes onbIT, Nosib3oBaTe/lb MOXET pacno3HaTb (DOPMY 3arpsi3HEHHOr0 MeHucKa
Nno OTHOLLEHWIO K ero anameTpy.
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PesynbTaTbl MeXAYHapoOAHbIX MeX/1a6opaTopHbIX CANUYUTENbHbIX UCMbITaAHWUI 5

Cwm. Tabnvubl L.1—L.4

MpunoxeHne L
(cnpaBo4Hoe)

Ta6nunuya L1 — Cratuctnyeckne gaHHble ana Py/TD-GC-MS

MeTtop O6pasel,

11IS5-A01
11IS5-C03

IIS5-E05

11IS5-A01

[1IS5-C03
[IS5-E05

[1S5-A01

11S5-C03

Py/TD-

Ge-ms  !IS5-E05
11S5-A01
11S5-C03
11S5-E05

11IS5-A01

11IS5-C03
[IS5-E05
11IS5-A01
11IS5-C03
[IS5-E05
[IS5-A01
11IS5-C03
[IS5-E05

T — oblyee cpeaHee 3HauYeHMe UCMbITYEMOro CBONCTBA, MI/KT;

Mapa-
meTp

DIBP

DIBP

DIBP

DBP

DBP
DBP

BBP

BBP
BBP
DEHP
DEHP
DEHP

DNOP

DNOP

DNOP
DINP
DINP
DINP
DIDP
DiDP
DIDP

T, Mr/kr

Hwxe npege-
na o6Hapy-
XeHunsa

387,35

Hwxe npege-
na obHapy-
XeHus

Hwxe npepge-
na obHapy-
XeHus

414,76
2401,82

Hwxe npepe-
na obHapy-
XeHns

482,24
2727,88
640,47
464,18
2738,88

Hwxe npege-
na obHapy-
XeHns

498,71
2840,82
2438,41

481,18

29
607,47
32
742,76

V— OoXungaemoe 3HavyeHue, MI/KT;

N — KO/INYECTBO pe3ynbTaToB UCNbITAHWA, NPUHUMAaEMbIX NPU pacyeTax;

vV, MI/Kr

Henpwu-
MeHNMO

500

Henpwu-
MeHNMO

500
3000
Henpu-
MEHUMO
500
3000
602
500
3000
Henpu-
MEHUMO
500
3000
2438
500
30 000
32 743
500
30 000

18

17

18

18

17
17

17
17
17
17
17

18

17
17
17
17
17
17
18
17

s () — cTaHfZapTHOe OTK/IOHEHME MOBTOPSAEMOCTU
r— MOBTOPSIEMOCTb;
s (R) — cTtaHgapTHOe OTK/IOHEHME BOCMPOU3BOAMMOCTH
R — Bocnpon3BoAMMOCTb
p — KonnyecTBO Nnabopartopwuii, NPUHUMAaEMbIX NPy pacyeTax.

s(n),

Mmr/Kr

Henpwu-
MEHVNMO

28,8

Henpu-
MEHMMO

1,3

34,2
272,4
Henpu-
MEHNMO
58,0
281,8
85,1
30,9
275,0
Henpwu-
MEHVMO
23,7
163,1
412,2
25,4
2632,5
4199,6
68,7
17440

R, mr/kr

Henpu-
MEHVNMO

80,65

Henpu-
MEHMMO

3,66

95,68
762,72
Henpu-
MEHUMO
162,42
789,05
238,34
86,51
770,08
Henpu-
MEHUMO
66,41
456,66
1154,28
71,05
7371,04
1758,82
192,29
4883,32

s(R),

Mr/Kr

Henpu-
MEHUMO

40,97

Henpu-
MEHNMO

1,92

42,48
356,71
Henpu-
MEHMMO

57,57
435,25
231,07

43,98
508,33
Henpu-
MEHMNMO

75,93
326,63
424,21

50,01
5625,96

4244.,44

86,54

2637,81

FOCT IEC 62321-8—2022

R, mr/kr

Henpu-
MEHUMO

114,71

Henpun-
MEHNMO

5,37

118,94
998,79
Henpwu-
MEHMMO
161,19
1218,70
647,00
123,14
1423,34
Henpun-
MEHMUMO
212,60
914,56
1187,78
140,04
15 752,70
1 884,43
242,31
7385,87

o O oo O O

[e)]

o O O O O O O O

3aknove-
Hue nab6o-
patopun/
3amMeyvaHus

L i e

o

R O rr P P P P
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Tab6nuya L.2— Cratuctnyeckme gaHHble an GC-MS

R 3aknoyeHue
Metogq  O6pasey [NapameTtp m, mr/kr V, mr/kr n 3&2} T, mr/kr ?VI(I'/KI)” R, mr/kr p  na6opartopwuwn/
3amMmevaHuna
11S5-A01 DIBP 0,00 0 18 0,0 0,00 0,00 0,00 6 0
11IS5-B02 DIBP 0,00 0 15 0,0 0,00 0,00 0,00 5 0
11S5-F06 DIBP 0,00 0 15 0,0 0,00 0,00 0,00 5 0
Tonbko 1na-
11IS5-C03 DIBP 463,33 500 3 1
6opaTopusi
IS5-E05  DIBP 0,00 0 3 1 Toneko lna-
6opaTopusi
11IS5-A01 DBP 0,00 0 17 0,0 0,00 0,00 0,00 6 1
11IS5-B02 DBP 0,00 0 14 0,0 0,00 0,00 0,00 5 1
11IS5-F06 DBP 508,50 478 13 44.8 125,56 90,69 253,94 5 2
IS5-C03  DBP 47000 500 3 1 Tonbko 1na-
6opatopus
IIS5-E05 ~ DBP  1891,33 3000 3 1 Tonbko 1na-
6opatopus
11IS5-A01 BBP 0,00 0 17 0,0 0,00 0,00 0,00 6 1
11IS5-B02 BBP 0,00 0 14 0,0 0,00 0,00 0,00 5 1
11S5-F06 BBP 473,50 475 13 21,1 59,08 64,49 180,58 5 2
Tonbko 1na-
11IS5-C03 BBP 451,67 500 3 1
6opartopus
GC-MS T
IIS5-E05 ~ BBP  1699,00 3000 3 1 TOnbKO 1na-
6opartopus
11IS5-A01 DEHP 439,00 439 18 48,8 136,74 174,92 489,77 6 1
1IS5-B02  DEHP 558,87 559 15 44,3 123,94 225,99 632,77 5 1
11IS5-F06 DEHP 460,50 503 13 64,0 179,25 71,65 200,61 5 2
Tonbko 1 na-
[IS5-C03  DEHP 507,33 500 3 1
6opatopus
IS5-E05 ~DEHP 176567 3000 3 1 Toneko lna-
6opartopus
11S5-A01 DNOP 0,00 0 17 0,0 0,00 0,00 0,00 6 1
IIS5-B02  DNOP 0,00 0 14 0,0 0,00 0,00 0,00 5 1
IIS5-F0O6  DNOP 480,93 484 13 25,5 71,37 63,09 176,65 5 2
Tonbko 1 na-
[IS5-C03  DNOP 504,00 500 3 1
6opartopus
IS5-E05 DNOP 184200 3000 3 p Toneko Lna-
6oparopus
11IS5-A01 DINP 2827,71 2828 14 7872 2204,15 1315,11 3682,31 5 4
Bes
11IS5-B02 DINP 1450,80 0 15 1304,7 3653,16 1739,50 4870,59 5 panbHenwen
OLEHKM
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OkoH4yaHue Tabnuubl L.2

s(R) 3aknwyeHne
MeTton  O6pasey [Mapametp T, Mr/kr n, Mr/kr n ;(rr/?« r, Mr/kr MF/KF' R, mr/kr p na6opatopun/
3amMevaHusa
11IS5-F06 DINP 0,00 0 10 0,0 0,00 0,00 0,00 4 5
Tonbko 1 na-
11IS5-C03 DINP 500,00 500 3 1
6opaTopus
IS5-E05  DINP 16 259,67 30 000 3 1 Tonbko 1na-
6opaTopus
11IS5-A01 DIDP 2341459 24326 16 60953 17 066,87 6871,27 19 239,57 6 2
GC-MS
11IS5-B02 DIDP 6658,00 6709 13 572,7 1603,58 1566,97 4387,52 5 2
11IS5-FO6 DIDP 0,00 0 3 0,0 0,00 0,00 0,00 1 12
Tonbko 1 na-
11IS5-C03 DIDP 507,00 500 3 1
6opaTopus
T 1na-
IS5-E05  DIDP  15591,33 30 000 3 ONIbKo L na
6oparopus
T — obliee cpegHee 3Ha4YeHNe UCMbLITYEMOro CBOCTBA, MI/KT;
V— oXxugaemoe 3HavyeHue, Mr/Kr;
M — KOMIMYECTBO Pe3yNbTaToB MCNbITAHWUIA, NPMHUMAaeMbIX NpU pacyeTax;
s (r) — cTaHfapTHOe OTK/IOHEHVE MOBTOPSAEMOCTH;
I — NOBTOPAEMOCTb;
s (R) — cTtaHgapTHOE OTK/IOHEHWE BOCNPOU3BOAUMOCTH;
R — Bocnpon3BoaMMocCTb;
p — KO/AM4YecTBO Nnabopatopuil, NpUHMMaeMbIX NpU pacyeTax.
Ta6nnuya L.3— CTtatuctuyeckme aaHHble gnsa IAMS
s(n) r s(R) 3aknoueHne
MeTop, O6pasel, MapameTp m, Mmr/kr Vv, Mr/Kr n MIr/KE KT /it R, mr/kr p na6opatopun/
3amMmevaHus
11IS5-B02 DIBP/DBP 0,00 0 6 0,0 0,00 0,00 0,00 2
HS5-D04 DIBP/DBP 1013,33 972 6 83,0 232,46 182,74 511,68 2
11IS5-F06  DIBP/DBP 525,33 478 6 11,9 33,35 74,18 207,70 2
11IS5-B02 BBP 0,00 0 6 0,0 0,00 0,00 0,00 2
11IS5-D04 BBP 926,33 962 6 65,5 183,35 80,97 226,72 2
11IS5-F06 BBP 468,00 475 6 20,5 57,30 23,15 64,83 2
11IS5-B02 DEHP/DNOP 777,67 6 49,4 138,23 394,74 1105,2 2
IAMS
11IS5-D04 DEHP/DNOP 1825,20 1956 5 41,4 116,03 208,89 584,88 2 1
11IS5-F06 DEHP/DNOP 936,17 987 6 58,8 164,51 60,59 169,64 2
11IS5-B02 DINP 452,67 6 36,6 102,43 89,07 249,39 2
11IS5-D04 DINP 0,00 0 6 0,0 0,00 0,00 0,00 2
11IS5-F06 DINP 0,00 0 6 0,0 0,00 0,00 0,00 2
11S5-B02 DIDP 2793,33 6 208,4 583,62 422,36 1182,6 2
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OkoHuyaHve Tabnuupl L.3

MeToa O6pasel MNapameTp
11S5-D04 DIDP
IAMS
11S5-F06 DIDP

177, MTIKE

866,83

464,83

V, Mr/kr

n

T — o6lee cpeaHee 3HAYEHUE UCMbITYEMOrO CBOWCTBA, MI/KT;
V— 0Xnaaemoe 3HauyeHue, Mr/Kr;
N — KOMIMYECTBO Pe3y/bTaTOB UCMbITAHWIA, NPUHUMAEMbIX MPU pacuyeTax;

S (r) — cTaHfapTHOE OTK/IOHEeHMEe NOBTOPSEMOCTH;

'— NOBTOPSAEMOCTb;

s (R) — cTaHgapTHOe OTK/IOHEeHWEe BOCMPOM3BOAMMOCTH;

R — BOCNpon3BO4MMOCTb;

p — Ko/MuecTBO naGopaTopuii, MPUHUMAEMbIX NpK pacyeTax.

Ta6nuya L.4— Cratuctnyeckme gaHHble ana LC-MS

MeTop, Obpasel, MapameTp
IIS5-A01  DIBP/BBP
[IS5-C03 DIBP/BBP
IIS5-E05  DIBP/BBP
11S5-A01 DBP
[1IS5-C03 DBP
IIS5-EQ05 DBP

LC-MS 11IS5-A01 DEHP
11IS5-C03 DEHP
IIS5-E05 DEHP
11IS5-A01 DNOP
11IS5-C03 DNOP
IIS5-E05 DNOP
11IS5-A01 DINP
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177, MT/KT

0,00

815,00

2113,00

0,00

409,67

2153,00

425,33

413,67

2126,00

0,00

377,67

2146,67

540,67

V, mr/kr

1000

3000

500

3000

500

3000

500

3000

0

s(r) . S(R) 3aknwyeHune
MI'/K’I' Mr/Kr MI’/KI" R wrikr P nzg;’igﬁz‘;”’
121,9 341,42 122,25 342,31 2 He O)?IL?,:ETCH
80,3 224,70 91,51 256,22 2 He oi;z:emﬂ
3aknw4yeHne
s(r)’ S (R)1
wrlkr I, mr/kr ke R, mr/kr P nig'\oﬂgi;(:‘;;v;m/
Tonbko 1 na-
1
6opaTopus
Tonbko 1 na-
1
6opaTopus
1 Tonbko 1 na-
6opartopus
1 Tonbko 1 na-
6opartopus
1 Tonbko 1 na-
6opartopus
Tonbko 1 na-
1
6opaTopus
Tonbko 1 na-
1
6opaTopus
Tonbko 1 na-
1
6opaTopus
Tonbko 1 na-
1
6opaTopus
Tonbko 1 na-
1
6opaTopus
Tonbko 1 na-
1
6opaTopus
1 Tonbko 1 na-

6opaTopus

Tonbko 1 na-
6opaTopus
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OkoH4yaHue Tabnuubl L.4

s (),

Mr/Kr

s(R),

R, mr/kr
Mr/Kr

MeTog O6pasely MapameTp T, mr/kr V, mr/kr n T, mr/kr

11IS5-C03 DINP 378,33 500 3

IIS5-E05 DINP 25 522,67 30000 3

LC-MS 11S5-A01 DIDP 13 783,00 0 3

11IS5-C03 DIDP 394,00 500 3

IIS5-E05 DIDP 25885,33 30000 3

T — obuee cpefHee 3HaYeHMe UCMbITYEMOro CBOWCTBA, MI/K;

V— OXugaemoe 3HavyeHune, Mr/Kr;

M — KO/IMYEeCTBO Pe3yNbTaTtoB UCMbITaHWi, NPUHUMAaeMbIX MpW pacyeTax;
s (r) — cTaHfapTHOe OTK/IOHEHVE NOBTOPSEMOCTH;

[ — MOBTOPSAEMOCTb;

s (R) — craHfgapTHOE OTK/IOHEHME BOCMPOM3BOAMMOCTH;

R — Bocnpoun3BogMmocTb;

p — KONM4YecTBO Nnabopatopuil, NPUHMMAaeMbIX NpU pacuyeTax.

3aknwyeHune
na6opatopuun/
3amMeyaHus

Tonbko 1 na-
6opaTopwus

Tonbko 1 na-
6opaTopus

Tonbko 1 na-
6opaTopus

Tonbko 1 na-
6opaTopus

Tonbko 1 na-
6opaTopusi
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MpunoxeHve M
(cnpaBo4HOe)

MopsiAoK BbINOSIHEHUST aHann3a o6pas3uoB

M.1 GC-MS

MopsiaoK BbINOMHEHUA UCCNeaoBaHus MeTogoM GC-MS npuBefeH B Tabnvue M.1.

Tab6nuya M1 — lNMocnegoBaTesibHOCTbL NPOBEAEHUA aHann3a obpasuos metogom GC-MS

Ne
n/n

1

2
3
4
5

10

12

O6pasel,

KannbpoBouHbIin cTaHaapT 1

Liens KommeHTapuu

KoathcpuumneHT koppensuymm ka-
nnépoBoyHoit Kpusoii, R > 0,995

KannbpoBouHbIiA cTaHAapT 2 {R2 > 0,990)
[na kannbpoBOYHON KPUBOIA '
KannbpoBouHbliA cTaHaapT 3
KannbpoBouHbIiA cTaHgapT 4
KoHTponb kauectBa (QC) MpoBepka BocnpousBoAnMMOCTM  JlonycTMOe 3HayYeHue meHee +20 %
OT 3asB/IEHHOrO 3HaYeHus
UncTblil obpasel, MpoBepka nepeHoca v HanuMumMs  MUHUMaAIbHOE KOMN4YecTBO 06pas-
N06bIX 3arpsA3HeHni yoB — 1 Ha kaxable 20 obpasuos.

JonycTuMoe 3HayeHue MeHblle, YeM
npy aHanuse npegena o06HapyxeHus
meToaa (<MDL)

UnCTbIn BHYTPEHHWI cTaHaapT/ MpoBepka CTeNeHU M3BNEYEHUs  AHaNU3NPYyeTCs MUHUMYM 1 Ha

MaTPUUHbIF BHYTPEHHWIA cTaHaapT

Kaxpable 20 o6pasuoB. JonycTumoe
3HayeHue cTeneHy U3BJIeYeHUs me-

Hee +30 %
Oo6pasey 1
Obpasey 2 OnpegeneHne KOHLEHTpaLum .
10 o6pasua
O6pasey, 20
Bepudgmkayma HenpepbIBHON MpoBepka BocnpoussoAnMOCTM  JlonycTMoOe 3HadyeHue meHee +20 %

Kannéposkn (CCV)

OT 3adABJ/IEHHOIO 3Ha4YeHUA

MocnepoBaTenbHOCTb BbIMNO/IHEHMA UccnedoBaHna metogom Py/TD-GC-MS npusegeHa B Tabnumue M.1.

Tab6nuya M.2— lNMocnegoBaTesibHOCTbL NPOBEAEHUA aHanu3a obpasuos metogom Py/TD-GC-MS

Ne
n/n
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1

a b w0 N

O6pasey,
UncTblint obpasel,
100 mr/kr aTa/IOHHOrO mMatepuana
1000 Mr/Kr aTa/IOHHOTO MaTepuana

AHanns obpasua 1B peasibHOM BpemMeHu

AHanus o6pasua 2 B peasbHOM BpeMeHU

AHanus o6pasua N B peanbHOM BpemeHu

Liens KommeHTapum
lMpoBepka nepeHoca 1 HaNMunsa obIX Cm. 11.3.2
3arpsisHeHuii
lMpoBepka YyBCTBUTENLHOCTH Cwm. 11.3.1
Kannbposka Cwm. 8.5.2
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MpunoxeHve N
(cnpaBo4Hoe)

Bnok-cxema
Ha pucyHke N.1 npvBefeH npumep OG/10K-CXeMbl 471 NPUMEHEHUSA MEeTOAO0B ucnbiTaHuii Py/TD-GC-MS n GC-MS

ana ckpuHudra DIBP, DBP, BBP, DEHP, DNOP, DINP u DIDP, korga nopor npuemMaemMocTy OJ1S KaX[oro ycTaHOB/IEH Ha
ypoBHe 1000 mr/kr.

O6pa3el, nonvvepa

PucyHok N.1 — [MpuMep 6/10K-CXEMbI C 3TANamu CKPUHUHIA U KONIMYECTBEHHOTO onpeaeneHus
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MpunoxeHve OA
(cnpaBo4HOE)

CBefieHMs1 0 COOTBETCTBUU CCbIJIOYHOIO MeXAYyHapo4HOro cTaHaapTta
MeXrocyaapCcTBeHHOMY CTaHAapTy

Tabnuuya [A1

O603Ha4YeHne CCbIJIOYHOTO CTeneHb O603HayYeHNe N HaMMeHoBaHune cooTBeTCTBYlOLLIEro
MexXayHapoAHoro craHgapra COOTBETCTBMUA MeXrocyfapCcTBeHHOro craHgapra
IEC 62321-1:2013 HOT FOCT IEC 62321-1—2016 «OnpepgenieHne pernameHTupo-

BaHHbIX BELLECTB B 3/1IEKTPOTEXHUYECKUX M3denusx. Yactb 1.
BBegeHue n 0630p»

MpunmevyaHne — B HacToAwel Tabavue MCNONb30BAHO Creaytolee yCcoBHOe 0603HaYeHne cTeneHun co-
OTBETCTBMSA CTaHzapTa:
- IDT — nAEHTUYHbIA cTaHAAPT.
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YOK 621.3:543.632 MKC 43.040.10 HoT
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TexHunuecknii pegaktop V.E. Yepenkosa
KoppekTop E.A. QynbHeBa
KomnbloTepHas Bepctka M.B. ManeeBoii

CpaHo B Habop 04.04.2024. TMognucaHo B neyatb 15.04.2024. dopmat 60x84%. T[apHuTypa Apuan.
Yen. ney. n. 7,90. Yu.-u3g. n. 6,72.
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