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FOCT EN 16521—2016

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOMOTOBINEH pecnybnukaHCcKUM yHUTapHBIM NpeanpuaTvem «benopycckuid rocyqapcTBEHHbIN
WHCTUTYT MmeTponorumy (BenlMM) Ha ocHoBe cobCcTBEHHOro nepeBoda Ha PYCCKMIA S3blK aHrMos3bI4YHOM
BEpCUM CTaHdapTa, YKasaHHOro B MyHKTe 5

2 BHECEH loccraHgaptom Pecnybnukn Benapyck

3 NMPUHAT MexrocygapCTBeHHbBIM COBETOM MO CTaHAapTu3auuu, MeTponorum u ceptudukalmm no
pesynetatam ronocosaHus B AMC MIC (npoTtokonom ot 20 anpensa 2016 r. Ne 87-IT)

3a NMPUHATKE NporosiocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kopg ctpaHsbl CoKpalgHHOe HauMeHOBaHWe HaLWMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaayum
ApmMeHuns AM 3A0 «HauuoHanbHbIA OpraH no craHgapTu3auuu

v meTponoruny» Pecnybnvku ApmeHus

Benapyck BY lNoccranpapt Pecnybnuku Benapych
KasaxcraH KZ lNocctanpapt Pecnybnuku KasaxcrtaH
Kupruang KG KblpreiactaHgapt

Poccusa RU PocctaHgapT

TamKkmkmcTaH TJ TagxukcTaHgapt

Y3bekucTaH uz YactaHgapTt

4 lMpwukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PEryrIMpoBaHM0 U MeTpornoriM ot 27 gexkabps
2023 r. Ne 1680-cT mexrocygapcteeHHeld ctaHgapT FOCT EN 16521—2016 BBegeH B AeliCTBUE B KayecTsBe
HauuoHanesHoro ctaHgapTa Poccuickon ®enepauyun ¢ 1 auBapsa 2025 r. ¢ npaBoMm JOCPOYHOIO NpUMeEHeHUs

5 HacroAwwuin ctaHgapT uaeHTvyeH esponenckomy ctaHgapty EN 16521:2014 «KocmeTtuka. AHanu-
Tudeckne metodbl. Metog MX/MC ansa noeHTudgukaumm n aHanusa 12 dgpranatoB B npobax KOCMeTUYecKown
NPOAYKLWK, TOTOBbLIX ANS aHANUTUYECKOro uHxekTupoBaHua» («Cosmetics — Analytical methods — GC/MS
method for the identification and assay of 12 phthalates in cosmetic samples ready for analytical injection»,
IDT).

EBponenckuin ctaHgapT paspaboTaH TexHudeckum komutetom CEN/TC 392 «KocmeTuka» EBponeiicko-
ro komuteTa no ctaHgaptudauun (CEN).

HaumeHoBaHWe HacToALWero ctaHAapTa M3MEeHEHO OTHOCUTENbHO HAMMEHOBaHWSA YKa3aHHOro eBponei-
ckoro ctaHzapTa aonsa npuseneHus B coorsetctBue ¢ FOCT 1.5-2001 (nogpa3gen 3.6)

6 BBEJEH BINEPBGLIE
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

®Tanatbl npeacTaBnAwT cobon acupbl hTanesoi kucnoTel (pucyHok 1). MpubnuautensHo 80 % Bcex
NPOMBbILUMEHHO CUHTE3UPYEMLIX hTanaToB MPUXOOMTCS Ha TaK Ha3dblBaeMble «nnacTtudukatopbi», npuaa-
lowme nnactmaccam rmbkocte 6e3 ywepba ona Mx NPoOYHOCTW W AOMNTOBEYHOCTW. 3TW COegMHEeHUs Npu-
CYTCTBYIOT TakKXe B KOCMEeTUYECKOW NPOAYKLUUMW, TAKOW Kak napgroMepHble U3genua U cpefcTea rmrueHsl.
HekoTopble chTanatbl, B 0COBEHHOCTN T€ U3 HWUX, KOTOpble oBnagalT HU3KOW MOMEKYNsIPHOW Maccon, Ao-
DaBnATCA B KOCMETUYECKYH NPOOYKLUMWIO B KAYECTBE CAMOCTOATENBHLIX KOMMOHEHTOB, HAaNPUMep OM3TUI-
dranat (A3®) n gumetundtanat (AM®) cnyxat pacTeoputenamu 1 ukcatopamu Ana napgromMepHbIX
komnosunuun [1]—[3], a kpome Toro, 3P moxeT NPUMEHATLCA ANS AeHaTypauuu ataHona [2], [4]. Takum
obpasom, Hanu4ue pTanaTtoB B NOOOGHON NPOAYKUMM MOXET 06 BSACHATLCA LieneHanpasneHHbiM aobasne-
HUEeM KX B npouecce npou3BoacTsa NMbo BblTb CeACTBMEM MX MUTpaLMK U3 ynakoBOYHBIX MaTepuanos,
ecnu NpUMeHseTcs NnacTMKoBasl ynakoBka. 3arpsasHuTensMu ptanatel MOMYyT BbICTYNaTb M B TOM Criy4ae,
eCcnu OHW NPUCYTCTBOBANMW B NpoLecce NPpOM3BOACTBA UMW COAEPKANUCh B UCNOMNbL3YEMOM Chipbe. B nute-
paType npegnaralTca HECKONbKO METOAO0B aHanuia, npefHa3HadeHHbIX ONSA onpefeneHus codepXaHus
chTanaTtoB B KocMeTuyeckoln npogykuuu [1], [4]—[12].

o+ R
g,

PucyHok 1 — 3dupel hTaneBoin KMCNoThl

B HacTosiem cTaHgapTe npegnaraeTtcs MCMNoNb3oBaTb MeTo rasoBOW  XpomaTtorpadpuu/macc-
crnekTpomMeTpun (ganee — MX/MC) ona ogHOBpPeMEHHOro aHanuaa cofjepxaHus 12 paznuyHbiX iTanatos
cornacHo Tabrnuue 1 B npobax KOCMETMYECKON NPOAYKLWMK, FOTOBLIX ANS aHANMTUYECKOTo UHXEKTUPOBaHUS.
37K xpomaTtorpadmyeckme ycnoBusa He NOAXOAAT AMs KONIMYEeCTBEHHOMO onpedeneHus AMnM3oHoHuNgTanarTa
(OWMH®) mnu gumzogeuunndranata (AMOP). OgHako, Nno MHeHWO Hay4yHoro KomuTeTa Mo NOTPEbUTENbCKUM
ToBapam [13], BoamoxHoe npucytctene JUHD n OWNOP B kocmeTnieckon NpoaykLuMn easa Ny NnpeacTaenset
yrpo3y ansa 3gopoBbs venoBeka. Metoa MX/MC, ocHOBaHHbIM HA XMMUYECKON MOHW3ALUU MOMOXUTENBHbIX
WOHOB C NPUMEHEHWEM aMMMaKa B Ka4ecTBe raza Ans coyaapeHuid, onucaH B nutepaType ANd onpeneneHus
nofoBbHbIX COEANHEHUI B KOCMETMYECKON Npoaykuum [14].

AHanus BeinonHsietcs Ha cucteme MX/MC B pexnme MoHM3aUUKM 3NEKTPOHHbIM yaapom (JY). Pasgene-
HWe hTanaTtoB BbINOMHAKT Ha KanuispHoi konoHke pasmepamu 30 m x 0,25 MM (BHYTPEHHWIA guameTp) X
x 0,25 MKM (TorwmHa nneHkn) ¢ cazon 5 %-hpeHnn/95 %-aMMeTUnnonMcuIokcaHa ¢ UCNoNb30BaHMEM rpa-
OueHTa TemnepaTyp. KonvuecTeeHHoe onpefeneHue oTanaToB OCYLLECTRMASAKT C NPUMEHEHMEM MEeToaa BHY-
TPeHHero cTaHgapTa unu nyTem BHECEHUSA cTaHOapTHOW Aobasku. [Mpobbl KOCMEeTUYeCKON NPOoAYKLNK aHanu-
3MPYIOTCA HENOCPEACTBEHHO UMW NOCNe WX NpeABapuTensHoro pasbaeneHusa ataHonom [15].

v
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

nPoaoyYKunA NAP®IOMEPHO-KOCMETUYECKAA

MeTopn razoBon xpomaTorpacpmu/Mmacc-cneKTpoMeTpun
ana naeHTucpukayum u onpeneneHua 12 doranator

Cosmetics.
GC/MS method for the identification and assay of 12 phthalates

Oara eBegeHna — 2025—01—01
C NpaBOM JOCPOYHOIO NMPUMeHeHUA

1 O6nacTtb NpUMeHeHuUA

Hactoawmwmi crangapt yctaHaenueaet metoq [X/MC, npumeHsiembld ona aHanu3a 12 dgranartos, co-
JepxaHue 8 13 KoTopblx perynupyetcs [16]. JaHHbin MeToq npegHasHadYeH Ans uccnegoBaHus npob Kocme-
TUYECKON MPOOYKLMM UMW ChbIPbA ANSA NPOW3BOACTBA KOCMETUYECKOW MPOAYKUMKM, TOTOBLIX ANSA aHanuTude-
CKOro uHxekTupoBaHua. MNocne pasbasneHus Npob OHWM OOMKHbI 06ecnedmBaTe BO3MOXHOCTL BbIMONMHEHUS
X-aHanuaa. [laHHbIA MeToq He BKNnovaeT B cebsa TpeboBaHMA No NpUroToBneHWo nNpob KocMeTUYeckon npo-
OYKUMW, NPAMON BBOS, KOTOPLIX B ra30BLIA XpoMaTtorpad HEBO3MOXEH.

2 PeaktuBbl
Ecnu He YKa3aHO UHoe, UCMNOoNb3YKT peakTuBbl CO CTENEHBH YUCTOThI «YUCTbIN anga aHanuaa».

2.1 Onpepensiemble chTanaTbl

Tabnuya 1— Onpegendemble dpTanarol

dTanarb Homep CAS WarotosuTens P! YucToTa
OB (aubytundtanar) 84-74-2 ALDRICH 97,0 %
aorea2 (ouatunrekcundTanar) 117-81-7 ALDRICH 99,8 %
EE®?) (6yTunbeHaundranar) 85-68-7 ALDRICH 97,0 %
OM3®2) (qu(2-meTokcuatvn) chtanar) 117-82-8 ALDRICH 97,0 %
AxMN®3) (au-H-nexTundTanar) 131-18-0 CIL CLUZEAU 99,0 %
OunMad?@ (gunsoneHTundtanar) 605-50-5 CIL CLUZEAU 95,0 %
ON®?2 (H-neHTUNM3oNeHTUNdTanaT) 84777-06-0 CIL CLUZEAU 95,0 %*
OnBd2) (auuaobytundtanar) 84-69-5 ACROS 98,0 %
OUrd (pmumknorekcundpranar) 84-61-7 ALDRICH 98,0 %
O3® (auatundranar) 84-66-2 ACROS 98,0 %
OM® (aumetundprtanar) 131-11-3 ACROS 98,0 %

MapaHune ochbuumnansHoe
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OkoHYaHue mabnuuysi 1

dranartbl Homep CAS Warotosutens 2 YucToTa

OHO® (an-H-okTUNdTanar) 117-84-0 ALDRICH 98,0 %

a) dranartsl, COgepXaHWe KOTOPbIX NOANEKNT PerynpoBaHuMIo.

b} 310 NpUMepbl NOAXo4AWMX CEPUAHO BbiNyCKaeMblX NPOoAYKTOB. [aHHas nHdopmauna npyeeaeHa ana yoobcrtea
nonb3oBaTener HacTOALLEro cTaHAapTa M He JaeT OCHOBaHWiA pacCMaTpyBaTh YKa3aHHYH NPOaYKLMIO B Ka4YecTBe pe-
koMmeHgoeaHHoW CEN.

* CmelwwaHHble nzomepsl (Ould, Ond v OAMNP).

2.2 JTaHon

2.3 BHYTpeHHWM cTaHAapT, B KadecTBe BHyTpeHHero ctaHgapTa (ISTD) ucnonesosaH 4,4-gubpomogu-
chenun 97,0 % npouasoactsa Flukal),

2.4 OcHOBHOW pacTBOp BHYTpeHHero ctaHgapTta (SM-ISTD), ¢ = 1000 mkr/mn.

BaeewwBatoT npnbnusntensHo 10 Mr 4,4-gubpomogndernna (2.3) n nomeLLaroT B MEPHYIO konby BMme-
ctumocTeio 10 Mn. BHayane pacTBoOpstOT HaBecky B HeBONbLUOM KONU4YecTBe 3TaHona (2.2), a 3ateM 3TaHo-
NoM A0BoAAT 00bLEM pacTBOpa A0 MeTKW. OTOT pacTBOp NPUroTaBNMBAKOT eXeqHeBHO.

2.5 OcHoBHoM pacTBOp ¢hTanaTtoB, ¢ = 500 mkr/mn (SM).

BaeewwmsatoT npubnuantensHo no 10 Mr kaxgoro v3 dgpranatoe (2.1) U NnoMeLlLaT B MEPHYIO KOnby
BMecTuMocTbio 20 mn. BHayane pacTBOpAKT HaBecky B HeDOMbLIOM KONMM4YecTBe 3TaHona (2.2), a 3atem
OONMBAKT 3TaHON 40 MeTkM. B xonoamMnbHWKe 3TOT OCHOBHOW PacTBOP MOXET XPaHUTLCS B TeYeHue 2 Hepq
mnu bonee.

MpumeyaHnune — Beuay manoro konvdecTea Oulld (npogaetca nopumnsamu no 10,0 mr) ocHOBHOW pacTBop AaH-
Horo doTanara NpuroTaBnMBaOT OTAENBHO OT OCTamnbHEIX. TaknuMm 0bpa3om, A0MKHEI OblTe MPUIOTOBMEHbL! ABA MPOMEXY-
TOYHBIX OCHOBHbIX pacTeopa SM-1 1 SM-2 ¢ koHueHTpauuein 1000 mkr/mn. Ecnu SM-1 npurotaenueatoT, nomewasn 10 mr
kaxgoro cpranara (2.1), 3a ucknoyeHnem OulMd, B mepHyto konby emectumocTeo 10,0 Mn, To ANs npurotoeneHua SM-2
B3gewmsatoT 5,0 mr Qulld (2.1) n noMmewarT B MepHYt0 Konby BmecTumocTeto 5,0 mn. loToBRIA OCHOBHOW pacTtBop SM
nony4aloT, CMeLUNBana paBHbIE KONUYECTBA ABYX CTaHA4apTHbIX pacTBopoB (¢ = 500 mkr/mn). B xonogunbHuKe BCce aTh Oc-
HOBHbIE PAcTBOPbI MOTYT XpPaHUTbCA B Te4eHue 2 Heg unu bonee.

2.6 KannGpoBoyYHble pacTBOpPLI (CTaHAAPTHLIE PAacTBOPLI)

MomewatoT 1,0 MmN ocHoBHOro pacteopa ranatoB SM (2.5) B MepHyto kondy BMecTumocTbio 10,0 mn
W gonueawT 3taHon (2.2) no metku (¢ = 50 mkr/mn). M3 aToro npomexyTodHoro pacteopa (S1) npurotae-
NIMBAIOT MO MeHbleln Mmepe 5 kannbpoBOYHbLIX PacTBOPOB, CMELUMBas ero ¢ ataHonom (2.2), nocne nobae-
nexHuns 100 Mkn OCHOBHOTO pacTBopa BHyTpeHHero ctaHgapTa (SM-ISTD). 3Ha4yeHuss KOHUEHTpaunuK Kanu-
BpOBOYHbBIX pacTBOPOB MOryT BapbupoBaTthea oT 0,25 go 5,0 MKr/MNn ¢ NOCTOSIHHOW KOHUeHTpauwen ISTD,
paBHor 10,0 mkr/mMn. 3TK KanMbpoBOYHbIE pacTBOPbI MPUIOTABNMBAKT HEMOCPEACTBEHHO Nepen nposeae-
HUEM UCMbITAHWA.

Ecnuv npobbl kocMeTnyeckon (NnapdoMepHO) NpoayKLMKM HENOCPEACTBEHHO NPUIOTABNMBAOTCH B XpO-
MaTtorpadudeckoih Buane BMecTUMOCTbIO 1,5 Mn cornacHo 4.2, To B npouecc NpUroToBneHna kanubpoeoy-
HbIX PAcTBOPOB HEOBXOOMMO BHECTN COOTBETCTBYHOLLME U3MEHEHMWS: KanMBpoBoYHbIE PACTBOPLI B AMana3oHe
KoHUueHTpauwui oT 0,25 go 5,0 MKr/mn npurotasnuealoT 6e3 MCcnonb3oBaHWA BHYTPEHHEro cTaHgapTa, BMecTo
atoro 10 MK OCHOBHOro pacTBopa BHyTpeHHero ctaHaapta (SM-ISTD) pobaensoT HenocpegCcTBEHHO B XpO-
maTorpaduyeckyo Buany BMectumocTbio 1,5 mn u3 pacyeta Ha 1,0 mn kaxgoro kanubpoBOYHOIO pacTeopa.
37K KanubpoBOYHbIE PACTBOPLI MPUTOTABNNBAKOT NO Mepe HeobXo4MMOCTM HeMOCPeACTBEHHO Nepes UCMosb-
3oBaHveM. Buanbl BCTpAXMBaKOT, 3aTeM BBOASAT pacTBop B xpomartorpad.

1) 310 NpuMep NogxoasALLEro CepuiHO BbIMyCKaeMoro npoaykTa. [aHHas WHhopMaLus npuBeneHa ans yaobceTea
rnonb3oBaTene HacTOALLEro cTaHAapTa U He JaeT OCHOBaHWI paccMaTpuBaTh YKaszaHHYH NpoayKUMo B KAYECTBE peKo-
meHgoBaHHoW CEN.

2
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3 UHCcTpyMeHTbI U o6opyaoBaHue

3.1 CtanpapTHoe oGopynoBaHue na6opaTtopum
3.2 ObopynoBaHue Ansa ra3oBor xpomartorpagmu/mMmacc-cneKTpoMeTpUm.

3.3 lasoBbI¥ XpoMaTorpad), 060pyAOBaHHbIN NNAMEHHO-MOHM3AUUOHHLIM AeTeKTOopoM (Ans
NPOBEPKX CTENeHU YUCTOTbI KanMBpOoBOYHbIX BELEeCTB)

3.4 AHanuTUYecKas KONoHKa

MoaTeBepxaeHa ahPEKTUBHOCTb UCMOMNL30BAHUA CrieayoLLnX NapameTpos:
la3oxpomaTorpadmyeckas KOMoHKa C HW3KO neTy4veil HenoaBukHoW asoi: 5 %-penun-95 %-gume-
TunnonucunokcaH, 30 m x 0,25 mm (BHyTpeHHUIn guameTp) x 0,25 MKM Unu aHanormyHas.

4 MeToguka

4.1 YucTtoTa onpegensemMbiX hTanaTtoB U BHYTPeHHEro ctaHaapra

YuncToTa Kakgoro onpegenaeMoro gpranara m BHYTPEHHEro CTaHdapTa, a TakKe COOTBETCTBYHOLWKWE MNpo-
LUeHTHble OONMWU reoMeTpu4eCcKnx M3omepos (H-I'IeHTVIJ'IMSOHeHTHJ'ICbTaHaT — ﬂﬂq)) noanexart onpegeneHuo
npw nomown MNX ¢ NnNamMeHHO-MOHW3aUMOHHBIM OeTEKTOPOM ONa AanbHENLLNX pacyeToB.

4.2 MogroToBKa npo6

1,0 r npobbl KOCMETUYECKOW NMPOAYKLUKM, TOTOBOW ANSA aHaANMTUHECKOro WHXEKTMPOBaHWA, NoMeLlarT
B MepHyto konby smectumocTtbio 10,0 mMn u gosogaT obbem ataHonom (2.2) 4o MeTKM nocne gobaBneHus
100 MKN OCHOBHOrO pacTBOpa BHYTpeHHero ctaHgapta (SM-ISTD). Mony4eHHbld pacTBOp BBOAAT B XpOMaTo-
rpad. B cnyyae n3bbiTOMHOM KOHUEHTpauun doTanaTtos npoby npeasaputensHO pasbasnatoT 4o NPMeMneMoro
3HaqeHuns. [Npegen KoNWMYecTBEHHOro onpeaeneHns ¢ MCNoNb30BaHWEM NOLrOTOBNEHHOW Takum obpasom npo-
6bl ycTaHaBNMBAETCSA paBHbIM 5 MH~! (ppm).

AnbTepHaTUMBHBLIM CNocoBoM NoAroToBKKW Npobbl KOCMETUYECKOW NPOOYKUMKM SBNAETCS ee NpUMroToBne-
HWe HenocpedcTBEHHO B rasoxpomMarorpaduyeckon smane BMecTUMocTbto 1,5 M. 10 MKN OCHOBHOMO pacTBo-
pa BHyTpeHHero ctaHgapta (SM-ISTD) gobasnsawT k 1,0 mn npobbl KOCMeTUYeckol (napdgoMepHOit) NpoayK-
uMu. Buansl BCTpsIXMBaloT, 3aTeM BBOAAT pacTBop B xpomatorpadd. lNpenen Konuy4ecTBeHHOro onpeaeneHns
C MCNONb30BaHNEM MOATOTOBNEHHOW TakuMm obpaszom npobbl yctaHaenuBaeTca pasHbiM 0,5 MaH ! {(ppm). Ka-
NMBpPOBOYHLIE PACTBOPbLI MPUrOTABMMBALKDT, KaK onmMcaHo B 2.6.

4.3 YcnoBusa uamepeHuUi B razoBoi xpomartorpacpun (FX)

Mpu ncnonb3oBaHWW yKasaHHoro obopynoBaHus (3.2) M konoHku (3.4) gokasaHa uenecoobpas3HocTb
NMPUMEHEeHUs CreayrLWnX YCroBuWi:

Tabnuya 2 — lNporpamma MX/MC

Ob6opynoeaHue lazoBbIM XxpomaTorpad (MX/MC) c macc-cenekTUBHEIM AETEKTOPOM. ABTO-
MaTu4eckuin NpobooTbopHMK
KonoHka ["X KOnoHKa ¢ HENOABWMXKHOW ha3oii;
5 %-tpennn-95 %-gumetunnonucunokcad, 30 m x 0,25 mm % 0,25 Mkm (Mnn
aHanoruyHas)
[Mporpamma ne4m CKopOCTb M3MEHEHNA 3Ha4yeHne Temnepa- [MpogomxnTensHOCTE
Temneparypbl Typbl
100 °C 0 muH
30 °C/muH 200 °C 0 MuH
3 °C/muH 260 °C 0 muH
30 °C/muH 320°C 5 MuH
Temnepatypa uHxxektopa T 300 °C
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TemnepaTypa nHTepdenca T 250 °C
Temnepartypa UcTovHuMka T 230 °C
Bpem#a aHanuaa 30 muH
[as/pacxon lenuia/1 mn/mMuH
YcTporcTBo BBOAA Npobbl C peneHmem noTtoka/bes geneHus noToka
[NapamMeTpbl MHXEKTMPOBAHUA 1 mkn/nocTtoaHHOE AaBnexwe, geneHune notoka 1:20
Pexum obHapyxeHus KeagpynoneHbIr
Pexxum noHmnsauum 3Y (70 aB)
Macc-geTekTupoBaHue MpeHTudmkaums: nonHoe ckaHupoBaHue (Macca/zapsag ot 40 go 350)
(monHoe ckaHMpoBaHUE/CeneKTUBHLIN KonnyecTBeHHOEe onpeneneHne: CenekTUBHLIN MOHUTOPUHT
MOHWTOPWHI MOHOB) C MUCMONb30BaHUEM 3 cneundnyecKkux MOHOB
BHyTpeHHWI cTanaapT 4,4-pnbpomogundeHunn
KanubpoBouHble pacTBopsbl KoHueHTtpaumsa ot 0,25 go 5,0 mkr/mn
[MpMeHsieMbIil pacTBOPUTENb OT1aHon (ANA MHXeKTUpOoBaHWs )

Mpumepbl xpomartorpamm, KoTopblie Bbinu nony4YeHsbl ¢ Wcnonb3oBaHueM nporpammel FX/MC, onucan-
Hol B Tabnuue 2, npuBeneHsbl B npunoxeHun A (pucyHok A.1).

4.4 NeTekTupoBaHue

4.4.1 O6wKMe nonoxeHUn
ObHapyXeHne 1 KONWMYECTBEHHOE OnpefereHne MOryT BbIMOMHATLCA MyTeM OLIEHKUW MacC-CNeKTpoB
OTAenkbHbIX hTanaTtoB. 3HAYEHUA OTHOCUTENBLHOrO yaepxusaHusa (OY), oTHOLWEeHWs Macca/3apsa UOHOB, UC-
nonb3yeMblX ANA KONMMYECTBEHHOrO OnpefleneHunsi, a Takke OTHOLEHUA MHTEHCMBHOCTUW MUKOB MOHOB, NOMYy-
yaeMblX Ha CTaHOapTHOM pacTBoOpe AN Kaxagoro htanarta, npueeaeHsl B Tabnuue 3.
4.4.2 MC-geTeKTupoBaHWe B peXUMe CENeKTUBHOro MOHUTOpPUHIra MoHoB(SIM)
) oT 2,5 MMH — WoHbl 135;163; 194 (MuHUManbHOe BpeMs Bbiaepxkn 50 MC/MOH);
) oT 4,0 MMH — woHbl 105; 149; 177 (MuHMManbHoe Bpems Bblaepkkn 50 MC/MOH);
) oT 5,0 MMH — noHbl 104; 149; 223 (MUHMMAanNbLHOE BpeMs Bblaepkkn 50 Mc/1oH);
) ot 7,0 MmuH — mnoHbl 59; 104; 149; 205; 223 (MMHUManbHoe Bpems Bbigepxku 30 Mc/UoH);
5) ot 8,2 MuH — mnoHbl 104; 149; 219; 237; 310; 312 (MMHUManNbHoOe BpeMa BblgEePXKKKU 25 MC/MOH);
) o1 10,5 MMH — WoHbI 57; 71; 97 (MUHMManbHoe BpeMs BelgepXkn 50 Mc/MoH);
) o7 13,0 MuH — moHbl 91; 149; 206 (MUHMManbLHOe BpeMs Bblaepkkn 50 Mc/1oH);
) oT 16,5 MuH — moHbl 149; 167; 225; 226; 249; 279 (MMHMManbHOE BPEMSs BbIOEPXKU 25 MC/NOH);
9) ot 20,0 MMH — MoHbI 149; 167; 279 (MMHUManbHOE BpeMs Bbiaepxkn 50 MC/MOH).
3HaveHns BpeMeHW YAepKMBaHWA ONA Kax 4o rpynnel AOMKHbLI ONpeaenaTbecs nocre BBOAA B XpoMa-
Torpad.
Mpumeyanume 1 — KoppekTHOoe MUHMManNbHOE BPEMS BbIAEPXKM HA MOH AnA okHa SIM, Bknwodalowero Tpu

thparmeHTa, coctaenset 50 mc. B cnyyae ¢ 6 MoHamMK MOXET NPUMEHSTLCH BPpeMS BblOEPKKM M3 pacdeTa 25 mc/woH. [na
NPMEMMIEMOro KOMTMYECTBEHHOTO ONpeaeneHnsi HeoBXo4UMOo Nony4YnTs He MeHee 10 TOoYeK Ha Kamxabli MuK.

Tabnuua 3 — lepedveHb MOHOB (Macca/zapag), UCMONb3yeMbIX AN KONMMYECTBEHHOTO ONpedeneHus, U OTHOLLIEHVE
NUKOB MOHOB

OTHOWweHne OTHoweHue
HaumeHoBaHue Xapaktepuc- MoH 1 WoH 2 MoH 3 NUKOB MoHOB 2/1 MKOB MOHOB 3/1
coeauHeHus Tnyeckoe OY (macca/zapsig) | (maccalzapsg) | (maccalzapsag) o5b) ' ob) '
OM® 0,43 163 194 135 6 6
Oo® 0,52 149 177 105 25 10
4
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HawumeHoBaHue Xapaktepuc- MoH 1 WMoH 2 Mo 3 %THO;"'BOHMSH %THOBUEDHMEH
coeuHeHus Tnyeckoe OY (macca/aapag) | (macca/zapsg) | (macca/zapsag) e B';'Ajé*) Bt K E',/,'A)g') 82
,ELI/IE(Da) 0,78 149 104 223 5 2
,ELECD"") 0,91 149 205 223 4 6
,ELIVIC-)dDa) 0,96 59 149 104 10 8
ISTD®) 1,00 312 310 314 20 40
,ELMI'I(Da) 1,08 149 237 104 7 5
,D,I'I(Da) 1,15 149 237 219 8 2
Ounoa 1,23 149 237 104 6 4
BE® @) 1,65 149 91 206 70 20
,ELLI,FcDa) 2,04 149 167 249 30 5
uarcba) 2,11 149 167 279 50 30
OHO®A) 2,57 149 279 167 18 3

a) ®Tanarthbl, comepXaHne KOTOPbIX NOAMEXKUT PerynMpoBaHuio.

b) MakcumansHO AONYCTUMBbIE 3HAYEHUS AOMycKa ANs OTHOCWUTENLHOW WHTEHCMBHOCTW COOTBETCTRYIOT Tpebosa-
Huam [17].

©) |STD 4,4-gubpomonuderun (CAS 92-86—4).

3HayeHnss OTHOCMTENBLHOIO YOEepXUBaHWA ANS Kaxaoro dpranara JObKkHbl ONpedenaTbca nocne BeBoga
B XpomMmatorpadc ctaHaapTHoro pacteopa. Bpems yaepxueanusa ISTD (4,4-oubpomogudheHun) OoMmkHO ObiTh
6rmako k 8,5 MmuH. MoHbl (Macca/3apsa), ucnonb3yemble Ans KONMYECTBEHHOIO ONpeferneHns, BbldeneHb! B
Tabnvue xupHbiMm wpudgToMm. Cnegywwme 2 noHa (Macca/zapag), npeacTaBneHHble B Tabnuue, ABNAOTCS
XapaKkTepucTU4eCKUMU MOHaMW, KOTOpbIe cryXaT Ans NOATBEPXASHUS NPUHaANEKHOCTU COOTBETCTBYIOLLUX
KOMMOHEHTOB Npobbl. HekoTopbie hTanaTel MMEKT XapakTepuUCcTUYeCKMe MOHbI C O4eHb HU3KON MHTEHCUMBHO-
CTbi0, YTO BbipaaeTcsi B Manon cneyudmyHOCTM OTHOLLEHWS MHTEHCMBHOCTH NMMKOB MOHOB (0bLwas npobrnema
AN Npoun3BogHbIX beH3ona, Takux kak oTanarhbl).

B 3aBucuMMOCTM OT Mcnonb3yemoro npubopa, OTHOLEHWS] MHTEHCMBHOCTM NMUKOB MOHOB MOTYT BbITh pac-
CUMTaHbl HE3aBUCKMMO OT nporpamMmmMHoro obecnevenns X/MC no crnegytoulen popmyne:

OTHOLEHWe MHTEeHCUBHOCTM MUKOB MOHOB (Maccalsapﬂ,u,,-j) = [(nnowaap (Macca/zapsan;)/nnowans (mac-
ca/aapﬂ,qj)] 100.

MpumedyaHnue 2—lpu NpoBeAeHUM aHANKW30B B CUCTEMY PETYyNAPHO BBOAAT pacTBOpUTErb, YToDObl yBeanTbes
B OTCYTCTBMM 3arpA3HEHWIA 3a CHET NepeHoca UccrneayemMoro matepuana.

5 OueHka

5.1 WpeHTndukauma n Konu4ecTBeHHOe onpeaeneHue

MoeHTudrkaumio pTanatoB BbIMNOMHAKT NyTEM CpaBHEHWUS BPEeMEHW YAepKMBaHUS U Macc-CNeKTPoB B
npobe ¢ BelllecTBaMu B rpagyMpoBOYHLIX pacTBopax. KonvyecTBeHHOE onpedeneHe aHannta ocyLLlecTBns-
0T C NPUMEHEeHNeM (DYHKLUKN KannbpoBKM UNKM MeToda cTaHOapTHbIX AoDaBoK. [pagyMpoBOYHbIE pacTBOPbI
XpomaTorpadupyoT B COOTBETCTBAM C YCITOBUAMM, NPUBEAEHHbLIMU B 4.2. 3Ha4eHns KoHLUeHTpauuun crana-
TOB paccY/TLIBAIOT MO rPadyMpOBOYHOM 3aBUCMMOCTU HA OCHOBE MOMYyYeHHbIX 3Ha4YeHWn nnowanu nukoe. B
cnyyae ¢ AMN® rpagyvmpoBOYHYK 3aBMCUMOCTb CTPOAT ANs OCHOBHOIO M3oMepa. B cnyvae ¢ Oul® w AP
yunTbiBaoT nsomepsl AN,
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5.2 PacueTtbl
CopepxaHue htanatoB w B npobe paccunTbiBatoT no popmyne (1)

c-V.F

W ="m 10000 (1)

roe w — cogepxkaHue drtanarta, r/100 r;
C — KOHUeHTpauus Tanata B pacTBope npobbl, onpegensemasi npyu noMoLwM OyHKUUK KanubpoBKH,
MKI/MIT;
V — obbem pactBopa npobbl, Mn;
F — koatppuumeHT pasbaenerus, ecnu TpebyeTcs;
m — ucxogHas macca npobel, T.

[MMpumeyaHue — [na cnpaskv: OaHHbIE BANWAaUMK1, UCNoMNb3yeMble B NPOTOKOSE Banvaaumm, 6binn nonyyeHsb
C MCMONb30BaHWEM aHanuTMYeCcKoro Noaxo4a, onvcaHue KotToporo npyeeaeHo B 1ISO 12787 v onybnvkosaHo B «XKypHane
xpomartorpachum Ax», 1253 (2012) 144—153 [15].

6 lMNMpoTokon ucnbiTaHUA

B npoTokone ucnelTaHW OOIMKHA yKa3blBaTbCH cneayowas nHhopMauna:

a) Heobxoaumas nHopmMauma ang umaeHTudukaumm npobel (BMA, NpoUcXoxaeHne n obosHaveHue
npobbi);
b) cceinka Ha HacTOALWMIA cTaHAAPT;

c) mata w Bpems otbopa npobel (eCnv M3BECTHbI);
d) pata nocTynreHus 1 gaTa HanpaeleHWs Ha aHanus;
e) Jarta npoBefeHus UCTbITaHUN;

f) pesyneTathl UCNBITAHWA U eAWHWLEBI, B KOTOPLIX OHW BblpaKakoTCs;

g) cBegeHnsa o MbbiX OTCTYNNEHWAX OT HacTosALLEero MetToa, ¢ obocHOBaHMEM;

h) cBegeHws o BbiNONHeHWW MWBLIX oNepauui, He NPegycMOTPeHHbIX MeToqoM nmbo paccmarpuBae-
MbIX KaKk HeobsisaTenbHbIe, KOTOpbIe MOITM OKa3aTh BAWAHME Ha NOMyYeHHbIe peaynbsraTthl;

i) noeHTUUKaUWOHHbIE AaHHbIe NabopaTopun, MPOBOAMBLLER UCTBITAHNS,

J) M,E[EHTVICbMKaLIMOHHbIe AdaHHble, Aata U nognnck nmua, OTBETCTBEHHOTO 3a Od)OpMJ'IE.‘HVIE NMpoTOKONa.
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MpunoxeHune A
(cnpaBo4yHoe)

MpuMepbl XpomaTorpamm
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BepxHss xpomaTtorpamma — npoba 6e3 gobasok.

CpepnHsist xpomaTtorpamma — npoba ¢ gobaskamu.

HwxkHAas xpomaTorpamma — 5,0 Mr/n ctaHQapTHOTO pacTeopa.
Y — WHTEHCMBHOCTL (e4d.);

t — BpeMs, MWUH

Pucyrok A.1 — lNpumepbl xpomartorpamm, KoTopele BbInv nony4YeHsl ¢ Ucnons3oBaHuem nporpammel MX/IMC,
npegcTaeneHHon B Tabnuue 2
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Coupled Plasma Mass Spectrometry. Anal. Chem. 2007, 79 pp. 688—694
(MpapoywpoBka nepexodHsbIX CUrHaNoOB NO MeTOAY CTaHAapTHbIX 00aBOK B PEXUME peanbHOro BpEMEHW Ans Macc-
CNEeKTPOMETPUN C MHOYKTUBHO CBA3AHHO NIa3Mon)

[21] J. C. Miller and J. N. Miller «Statistics for Analytical Chemistry», Halsted Press, New York, 117—120 (2nd edition)
(CtatucTika Ans aHanmuTUYecKom Xummn)
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