PEQEPAJIbHOE ArEHTCTBO

No TEXHUYECKOMY PEIMYSIMPOBAHUIO U METPOJTIOrMA

HALUMWOHANBbHLIA rOCTP UCO
CTAHOAPT
POCCUMNCKOM 16362—
®PEOEPALMUM 2009

BO340YX ATMOC®EPHbIN

OnpegeneHue cogepXaHusi NONULMKINYECKNX
apomMaTn4ecKux yrrneBogopoaoB B Buae
TBepAbIX YacTUL, METOAOM BbICOKO3(hhEeKTUBHOM
XXUOKOCTHOM Xpomarorpacdpum

1SO 16362:2005
Ambient air — Determination of particle-phase polycyclic aromatic hydrocarbons
by high performance liquid chromatography
(IDT)

UsnaHue opmumansHoe

B3 10—2009/762

Mocksa
Cranpaprmidgopm
2011


http://www.kruzhevo-len.ru/dekor.html

roCT P UCO 16362—2009

Mpeancnoeue

Lenv v npuHumnel cTaHaapTusaummn B Poccuiickon Pegepavumm yctaHosneHbl PegepanbHbiM 3akOHOM OT
27 nekabps 2002 r. Ne 184-93 «O TexHW4YecKoM perynMpoBaHuny», a npasuna npuMeHeHus HauMoHanbHbIX
ctaHaapTtoB Poccuitickon Pegepaunm — FNOCT P 1.0—2004 «CtaHgapTtusaumsa B Poccuiickon degepaumn.
OCHOBHbIE MONOXEHUA»

CBepeHus o cTaHpaa pTe

1 NMOArOTOBJIEH ABTOHOMHON HeKkOMMepYyecKkoW opraHusaumen «Hay4dHo-uccnegoBaTerbCckun
LieHTP KOHTPONS M AnarHoCTMKM TexHudeckux cuctemy» (AHO «HWL KO ») Ha ocHoBe coBCTBEHHOTO ayTeHTUY-
HOro nepesofa Ha PyccKuii A3bIK cTaHAapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHn4yeckum komuteToM no ctaHgaptusauun TK457 «KavecTso Boagyxa»

3 YTBEPXXOEH W BBEAEH B OEWCTBUE Mpukasom PegeparbHOro areHTCTBa Mo TEXHUYECKOMY
perynvpoBsaHuio u meTponorim ot 3 aekabps 2009 r. Ne 552-cT

4 Hacroswui ctangapT naeHTuYeH MexayHapogHoMy ctaHgapty MCO 16362:2005 «Bosayx atmoc-
chepHbIl. OnpeaeneHne cogepXaHns NOMULMKINYECKUX apoMaTnYeckMx yrneBoaopoaoR B BUAe TBepAbIX
YyacTul, MeTodoM BbICOKO3hPEKTUBHOM XKNAKOCTHON XpomaTorpadum» (ISO 16362:2005 «Ambient air —
Determination particle-phase polycyclic aromatic hydrocarbons by high performance liquid chromatography»,
IDT)

5 BBEAEH BMEPBbIE

UHpopmayusi 06 uUsMeHeHUAX K HacmosaweMy cmaHdapmy rybnukyemcsi 8 exeao0HO u30agaeMom
UHhOpMaUUOHHOM yKa3amerie «HayuoHarsHble cmaHOapmbl», @ MEKCM U3MEHeHUU U 10pasoK — 8 exxeMe-
CAYHO U30asaeMbix UHGOPMayUOHHbIX yKkazamensix « HayuoHaneHbie cmaHdapmei». B cnydae nepecmompa
(3amMeHhbl) unu ommMeHsbi Hacmosiwe2o cmaHdapma coomeemcemesyroujee ygedomiieHue bydem onybrnukogaHo
8 eXeMeCs4YHO U3dasaeMOM UHOPMaUUOHHOM yKa3amerle «HayuoHarneHbeie cmaHOapmei». Coomeemcemay-
lowas uHghopmayus, yeedoMiieHue U meKCcmbi pasMeujalomes makxe 8 UHGhopMalUoHHOU cucmeme obuwez0
rofL308aHuUs — Ha oghuyuansHoM calime @edeparibHO20 a2eHmemea 1o MexXHUYeCKOMy pezynuposaHuio U
Mempoirioauu 8 cemu MIHmepHem

© CraHgapTtuHcopm, 2011

HacTtosiuuit cTaHaapT He MOXeT GbITb NMOMHOCTLIO UM YaCTUYHO BOCTIPOU3BEAEH, TUPaXUPOBaH U pac-
npocTpaHeH B kayecTBe oduLumansHoro usgaHus 6es paspelueHns degepanbHOro areHTcTBa no TeXHUYECKo-
MY PErYMPOBaHMIO U METPOMOMN
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BBegeHue

HekoTopble nonvuukndeckne apomaTnyeckue yrinesogopoasl (MAY) cuntarotes noteHuMansHbIMM KaH-
ueporeHamu ansiyenoseka. [AY nonagatoT BatMocdepy npexae BCero B pesyrbTaTte CropaHnsi opraHuyecko-
ro uckonaemoro Tonnuea v gpesecuHbl. OB6bIMHO MaccoBas KOHLeHTpauums MNMAY, cocToAWMX N3 ABYX UK TpeX
apomaTtuyeckux KoneL, B aTMocepHOM BO3yXe B YepTe ropofa CoCTaBnNsAeT OT AeCATH 0 HECKONBbKNX COTEH
HaHOrpaMMoB Ha KyBudeckuii MeTp (Hr/m3); ana MAY c Gonee CNoXHOW CTPYKTYPOI (COCTOSILLIMX U3 YeThIpex 1
6onee Konew) oHa cCoCTaBnsieT, Kak NPaBWIIO, HECKOMbKO HaHOrPaMMOB Ha KyBuveckuin meTp unm MeHee.
[NaBneHue HacblweHHbIX NapoB MAY npu Temnepatype 25 °C coctaBngaeT ot 10~2klNa go meHee Yem 10-13 kMa.
B aTtMocdrepHom Bosayxe MAY, AaBneHuWe HacbILLeHHOro napa KkoTopbIx npesbiwaeT 10-8kMa, MoryT 6biTb pac-
npeaeneHsl Mexay rasoson u TBepaon basamu. PacnpegeneHve mexay asamu 3aBUCUT OT TEMNEpPaTypbl 1
BNAXHOCTW OKpYXaroLLel cpeabl, Trna u cogepxxarHus MAY 1 aspo30onbHbIX YacTul, a Takke OT BpeMeHU npe-
6biBaHuA MAY B atmocdepHom Bosgyxe. MNMAY, ocobeHHO Te, AaBNeHNe HackILLEeHHOro napa KoTopbIX CoCTaB-
nsieT 6onee 10-8 kMa, MMetOT TeHAEHLMIO yNeTyunBaThes ¢ hunbTpa Bo Bpems oTbopa npob.

Hactoawun ctaHgapT npyuMeHsaoT AN onpedeneHns cogepxaHna Huskonetyunx MAY, accounnpoBaH-
HbIX C TBEpAbIMU YacTuLamu, B oTindme ot MCO 12884, koTopbl MPUMEHSIIOT ANSt onpeaeneHuns cogepxaHus
MAY B raszoobpasHom cocTosiHUW. [Mpu NpuMeHeHUn HacTosILLero cTaHapTa pacxo Bosayxa npyotbope npob
MOXeT BbITb pasnnuHbiM. AHanM3 Npob NPoBOAAT MeTOA0M BblCOKO3(heKTUBHONM XNAKOCTHOM XpoMaTorpa-
dumn (BOXX) ¢ ucnonbsoBaHMeM OeTEKTOPOB Ha OCHOBE peructpauun priyopecLeHTHOro U3ryyYyeHnsa nnm
nornoweHnst B ynbTpaduoneToBor obnacTu.
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HAUUWOHANbHBIN CTAHAAPT POCCUUCKOW OGEANEPALUMUMU

BO3AYX ATMOC®EPHbIV

OnpepeneHue cogepXXaHUA NONULMKNIUYECKUX apoMaTU4eCKUX YrneBoAOPOAOB
B Buge TBepAblX YacTul, MeTOA0M BbiCOKO3(h(peKTUBHOW XKUOAKOCTHON Xpomarorpacdumn

Ambient air. Determination of particle-phase polycyclic aromatic hydrocarbons by high performance
liquid chromatography

Darta BBeaeHnsa — 2010—12—01

1 O6nactb NpMMeHeHusi

HacToswui ctaHaapT ycraHasnmBaeT TpeboBaHuA KOT6opY, ouncTKe M aHanuay npob Ans KoNMYecTBeH-
HOro onpegeneHus cogepxaHus Hu3koneTy4ux MAY (accoumMmMpoBaHHbBIX ¢ TBEPAbIMA YacTMLaMn) B aTMOC-
cepHom Bozayxe. MNpu oT6ope Npob ncnonb3ytoT ycTpoicTBa 0T60pa Npod manoro unu cpegHero/6onbLoro
ob6bema. MNpoagomknTensHOCTL 0T6opa Npob MoXeT cocTaBnATb oT 1 Ao 24 4. O6beMHbIN pacxoq npy oT6ope
npo6 MoxeT cocTaenATb OT 1,40 4 M3/u (ansa «npo6ooT6opHMKa Manoro o6bemar ) unun ot 10 Ao npubnusuTers-
Ho 90 M3/ (ans «npo6ooT6opHUKa Gorblioro o6bemay). B niobom cnyvae nuHeRHas ckopocTb MOTOKA Y
noBepxHOCTU uUNbTpa ANS yNaBnMBaHUMS TBEPAbIX YacTUL OOSfPKHA COCTaBMSATb NPUBMU3UTENbHO
0,5—0,9 m/c.

MeToga npollen BanuaaLuio 4515 NpogomkuTenbHoCcTU 0TGopa Npob Ao 24 u. Mpeaentl 0bHapyXeHUa ans
nHaneMayansHeiX MAY 1 cTaHaapTHbLIE OTKIIOHEHWS, NOMYYeHHbIe Ha OCHOBE NOBTOPHBLIX U3MEpeHUi, Npuse-
AeHbl B 9.2 1 npunoxeHun D cooTBETCTBEHHO.

B HacTosilwem ctaHaapTe Ans MAY onucaHbl oT60p Npob 1 aHanus, KoTopble BKIOYaOT ynasnuesaHne
MAY Ha bunnbTpe ¢ nocregyroLmMm aHannsaomM Mmetogom BEXKX o6bI4HO € ncnonb3osaHnem prnyopecLeHTHOro
aetekTtopa (Pnf). MoxHo ucnonb3osaTb AMOAHO-MaTpUYHbIA AeTekTop (AMA). UcnonbaytoT Takke COBMECTHO
aeTekTopbl 060Mx TUNOB (cM. NnpunoxeHune B). Mpu oT6ope npo6 ynaenuneatoTcs Bce TBepAble YacTuLbl.

O6bIuHO coeanHeHWs, UMetoLLMe TOYKY KureHus Bbile 430 °C (1 AaBneHue HackILWEeHHOro napa MeHee
109 kMa npu TemnepaType 25 °C), Hanpumep xpuseH, 6eHs(a)aHTpaLieH, MoryT 6biTb 3dhEKTUBHO YroBEHbI
bUNbLTPOM NpK HA3KOM TeMMepaType okpyatoLen cpedsl (Hanpumep, Hxke 10 °C). Mpu bonee BLICOKOR TEM-
nepartype (Bbiwe 30 °C, cM. Takke [1]) konuyecTBeHHO MOTYT 6bITb onpeaeneHbl ToNbko MAY, UMetoLLMe TOYKK
kuneHus Bblwe 475 °C (M OaBneHWe HacblleHHoro napa meHee 10710 npu TemnepaType 25 °C)
(cM. npunoxeHue F).

2 TepMWHBI U onpeaeneHns

B HacTosLweM cTaHaapTe NPUMeHeHbl criedyroLlne TEPMUHEI C COOTBETCTBYHOLWUMUA oripedeneHUAMN:

2.1 xonoctou pactBop (blank value solution): PacTsop, KOTOpbI COAEPKUT peaKkTUBbI, UICNoMb3yeMble
NPy NoaroToBKe cepun NPoB, N KOMMOHEHTDI, BUSIKOLLUE Ha U3MepeHUe, C TakuM e Ui 6rM3KUM coaepKaHu-
eM, Kak 1 B aHanuampyemol npobe, HO B KOTOPEIA HAMePeHHO He Bbino AoGaBneHo onpeaensemoe coeau-
HeHMe.

2.2 ycTpoiicTBO oT60pa Npo6 manoro o6bema (low-volume sampling device): Yctpolictso ans ot60-
pa npob ¢ 06LeMHbLIM pacxoaom oT 1 4o 4 m3/u.

2.3 yctpoicTBo 0T60pa Npob cpeaHero/6onbluoro o6vema (medium/highvolume sampling device):
YcTpoiicTeo ans ot6opa npob ¢ 06beMHbIM pacxogom oT 10 a0 npubnuanTensHo 90 m3/y.

WU3panne opnumnanbHoe
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3 O603Ha4YeHNA U coKpalleHUsA

3.1 O6o3HauyeHun

A, — nnouaap NuKa i-ro KOMMNOHEHTa;
Ag — nnoulagb nuka BHYTPEeHHEro craHaapTa;
p — MaccoBas KOHLEHTpauus;
f  — oTHocUTenNbHbIN KO3 PULIMEHT YYBCTBUTENLHOCTU, YINOBON KO3 MULIMEHT NPSIMOiA;
m; — macca i-ro KOMNOHEHTa;
m,g — macca BHyTpeHHero ctaHaapTa;
M, — oTHocUTenbHas MonekynsipHasi Macca (MONeKyNAPHbLIA Bec);
V.  —obbem.
3.2 CokpaweHua
YOP — ycKkopeHHasa aKCTpakuus pacTBoputenem;
T.T.K — TeMnepartypa TOHMKU KUMNEeHUS;
AMA  — AvoaHo-maTpuYHBIN AeTekTop (nornoleHne B Yd-obnactu);
onfl — dnyopecueHTHbIN AeTEKTOP;
B3OXXX — BbicokoahbdeKkTUBHaAA XUAKOCTHAA XpoMaTorpadus;
MAY — nonuumMknNuyeckuin apomaTudeckuii yrnesogopoa;
CPIM  — craHgapTHasa pabovas npoueaypa;
Yo — ynbTpacroneToBbln;
BO3 — BcemupHas opraHusaunst 3apaBooxpaHeHus.

4 OCHOBHbIe NOMNOXeHUs MeToAUNKHU

[ns ot6opa npo6 ucnonbayroT ycTpoicTBa oT6opa npob npu o6beMHoM pacxoae oT 1 40 NpubnusuTens-
Ho 90 M3/4. TBepable YacTuLbl, Ha KOTOPbIX aacopbupyoTcsa MAY, ynasnueaioTcst (oUnbTPamm U3 KBapLeBoro
NN CTEKTOBOMOKHA.

MAY skcTparmpyloT, a NonyYeHHbIN 3KCTPaKT KOHLEHTpUpYHOT. Mpu HeoBX0ANMMOCTU SKCTPaKTLl MOTYT
6bITb OYMLLIEHBI METOA0M KONIOHOYHON XpomMaTorpadvum ¢ UCNob3oBaHUEM CUNMKarens.

CogepxaHue MAY onpegenstoT metogom B3XKX ¢ ucnonbsosanuem M unu dnfl. ns o6ecneyeHns
KayecTBa pe3ynbTaToB N3MepeHuii 4obaBNsitoT BHYTPEHHNE CTaHaapThl.

5 PeakTuBbIl, annapaTtypa M maTepuanbl

5.1 PeakTtuBbl

5.1.1 PacTtBopuTenu aAnst aHanusa: sofa, aLueToHUTPUr, TONyon (Bce XpomaTorpaduieckn YucTbie).

5.1.2 PacTtBopuTenu Ans NogroToBKM Npob: xpomaTtorpaduyeckn YNCTbIA TONYOn, LMKIorekcaH v ave-
TOHUTPUI.

Ha xpomaTorpaMmmax ncrnonb3yemMelx pacTBOpUTENei He A0MKHO ObiTb MMKOB MeLLatoLLMX BELLEecTB.

5.1.3 Tenuii co cTeneHbto YucToThl 99,999 % ons aerasalmMy pacTBopuTenen.

[nsi npegoTBpalleHnst BHeCEHWS MeLLatoLLMX BeLecTB pekoMeHayeTcsl UICNofb30BaTh MeTanmyeckie
TPY6KM.

5.1.4 BHyTpeHHUI cTaHAapT

Mpu ucnonesosanumn AM[: pacteop nHaeHo(1,2,3-cd)cnyopaHTeHa B TOMyorne ¢ MacCoBOM KOHLeHTpa-
unen, Hanpumep, 3 Mkr/mn (cm. 6.2).

Mpu ucnonb3oaHum Pnfl: 6-MeTUNXpU3EH.

5.1.5 BelwecTBa, Ucnonb3yemble A5l NOCTPOEHUA FPagyupoBOYHOA 3aBUCUMOCTU

LivknoneHTa(c,d)nupeH CPP
BeHs(a)aHTpaueH BaA
XpuseH CHR
BeHso(b)dnyopaHTeH BbF
BeHso(j)pnyopaHTeH BjF

BeHso(k)dpnyopaHTeH BkF

BeHso(a)nupeH BaP
BeH3so(e)nupeH BeP
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MHaeHo(1,2,3-cd)nupeH INP
[nb6eHs(a,h)anTpaueH DBahA
[OunbeHs(a,c)aHTpaLeH DBacA
BeH3o(g, h,i)nepuneH BghiP
AHTaHTpeH ANT
KopoHeH COR
Onb6eHso(a,/)nupeH DBalP
OunbeHso(a,/)nupeH DBaiP
OunbeHso(a,e)nupeH DBaeP
OnbeHso(a, h)nnpeH DBahP
BeHso(a)xpuseH ( = n1ueH) BaC

5.2 Annapatypa

5.2.1 YcrtpoitcTBo 0TG0pa Npob (cepuinHo BbiNyckaeMoe), cocTosLlee U3 cneaylowux YacTeun.

5.2.1.1 Hacagka ans otbopa npo6, 06bI4HO BKIoYatoLas hunbTp.

5.2.1.2 Cuncrema HacocoB, Hanpumep Anddy3NOHHbIA MU TYpOUHHBIN Hacoc.

5.2.1.3 a30BbIl CHETUMK AN n3mepeHns o6bema Npobbl U yCTPOUCTBO AN U3MEPEHUs pacxoaa.

5.2.1.4 OneKkTpoHHOE UM MeXaHU4YecKoe YCTPONCTBO sl yCTaHOBAEHUA NOCTOSIHHOTO MoToKa.

5.2.1.5 Talimep aons Bbibopa Havana n NpoaocKUTeNbLHOCTU 0T6opa Npob.

5.2.1.6 TMuHUeT c TynbIMU KOHLAaMU (HeoBA3aTenbHO) AN nepeHoca hunbTPOB.

5.2.2 AnnapaTtypa Ansi NOAroToBKu Npo6

OkcTpakuumio MAY (cM. 7.2) NpoBogaaT ¢ Ucnonb3osaHneM obbliuHOro nNabopaTtopHoro o6opyaoBaHus, B
ToMuucne:

5.2.2.1 Konb6/pednermartopa, KpyrnogoHHON Konbbl (BMECTUMOCTbIO, Hanpumep, 250 Mn unu 100 mn
Mpy UCNOMb30BaHWU YCTPONCTBA € hUnNbTPOM Manoro pasmepa) ¢ noaxoaawmm gecdnermatopom u nabopa-
TOPHOI NoaorpesaemMon BaHHOM UNKU

5.2.2.2 YnbTpasByKOBOW BaHHbI, XUMUYECKOrO CTakaHa BMECTUMOCTbIO, Hanpumep, 50 unu 100 mn nnn

5.2.2.3 OkcTpaktopa CokcneTa BMECTUMOCTbIO, Hanpumep, oT 30 4o 50 M, C 3KCTPaKLMOHHON Mb3oWn,
3anonHeHHON Lennoio30i, KpyrnogaoHHon konbol (BMectumocTbio 100 mn) ¢ aecdbnermatopom u nabopaTop-
HOW noaorpesaemMon BaHHOW Unu

5.2.2.4 YcTtpoicTea YOP anga akcTpakuumn npob npu noBbILLEHHOW TeMmnepaType U BbICOKOM JaBMeHUM.

5.2.2.5 BakyyMHoro Hacoca, Hanpumep MeMbpaHHOro unm BoAOCTPYNHOrO.

5.2.2.6 LeHTpudpyru c npobupkamu BMecTUMOoCTbo 20 M (Kaxaas).

5.2.2.7 XpomaTtorpadnieckoi KONOHKA BHYTPEHHUM AuamMeTpom, Hanpumep, 10 Mm, anuHon 230 Mm
(sanonHeHHoW cunukarenem).

5.2.3 Annapartypa ansaHanusa

5.2.3.1 BbicokoahheKTUBHEBIN XUOKOCTHBLIA XpoMaTorpad ¢ yCTPONCTBOM ANA noaaepXaHua nsotep-
MUYECKOro pexuma paboTbl KONOHOK, CUCTEMON OUUCTKA PAcTBOPUTENA, HACOCHOW CUCTEMOR Ana paboThl B
rpagueHTHOM pexnme, cuctemon Hacocos enf unu AMA.

5.2.3.2 PazpgenuTenbHble KONOHKU ¢ copbeHToM ANnsa obpalyeHHo-dasoson xpomarorpadumn, onTUMn-
3upoBaHHble An1A aHanusa MNAY (cm. npunoxenue G).

5.2.3.3 PerucTpupytoLlee yCTPOICTBO C 3KpaHOM U NpuHTEpom/caMonucuem ana cbopa, obpaboTku,
XpaHeHUsi 1 MHTepnpeTaLmn AaHHbIX M BO3MOXHOCTbLIO NoceayoLen KoppekTUpoBku 6a3oBon NMHUN.

5.2.3.4 azoxpomartorpaduyeckne MUKpOLLNPULLLI, NPUrogHble ANA BBEASHUS allMKBOT PacTBOPOB.

5.3 Matepuansl

5.3.1 dunbTp 4Ns ynasnuBaHuA TBepAbIX YacTuUL, U3 KBapLEBOro UMW CTEKII0BOSIoKHa ¢ adhdeKTUBHOC-
Tblo YNaBnunsaHus Yyactuy He meHee 99,9 % ans vactuuy gnameTpom mexee 0,5 kM, 6e3 cBa3yloLero opraHu-
YecKoro BeLlecTsa, NPUroaHbIN A5 BbIbpaHHOro ycTponcTea oT6opa npob (Kpyrion nnu ksagpaTtHon hopmel).

MpuMeyaHune— OGUnbTPbl, NOKPLITLIE UMK NPONUTaHHbIE NonuTeTpadgTopaTuneHom (MTHI), Gbinm ncnonb3o-
BaHbl [2] AN ynaeBnveaHws TBepabix Yactuu, ¢ MAY. [Ins ucnonb3oeanna 3tTmx GunsTpoBs, BMECTO BbiLLEYNOMSIHYThIX, UX pa-
Boune xapaKTepUCTUKY JOMKHb! BbiTb NOATBEPXAEHbI NONb30BaTENEM.

5.3.2 Cop6eHT Ans KoNoOHO4YHOMN XpomaTorpadumn

Cunukarenb BbICOKOW CTeNeHU Y4cToThl TUNa 60 ¢ YyacTuuamu auameTpom ot 70 ao 200 mkMm; 3a 24 4 ao
NpUMeEHEeHUs K cunukarento cneagyeT 4o6aBuTb BOAY, MaccoBas Ao KOTOPOW foskHa cocTaensaTe 15 %. Ana
3anonHeHNs KOMOHKU npuroTasnueatoT 10 © cyCneH3un yBnaxkHeHHoro cunukarena B 40 mn uuknorekcaHa.
BcTpsaxvBaHMEM M3 CyCMeH3UMn yaanaT Ny3blpbki BO3AyXa U 3aTeM elo 3anofiHAIT XpoMaTorpaduyeckyro
konoHKy. MNepea ncnonb3oBaHMeM LMKIIOrekcaH 0TKauMBaroT 4O TeX Mop, Noka YpoBeHb XUAKOCTU HEe CHUSUTCA
A0 NOBEpPXHOCTW CNOs cUnuKkarens.
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6 lMpouepypa namepeHnm

6.1 OT60p Npo6

BobibupatoT ycTpoictBo 0T6opa Npob, cooTBETCTBYOLEE LieN U3MEepeHUiA.

MapkupytoT Kaxkablii unbTp Ana ynasnuBaHus TBepAbiX HacTul, B nabopaTopum U ¢ NOMOLLbIO MUHLETa
noMeLLatoT ero B COOTBETCTBYIOLWUIA hunbTpoaepxaTtens. Mapkupylowmii maTepuan He [OMKeH aKcTparmpo-
BaTbCsA. PUNLTP 3aKPENMSAOT ¢ NOMOLLbIo hukeupyroLero Konbua. MomeaioT punsTpoaepxaTterib Co BCTas-
NEeHHbIM B Hero ¢hunbTpoM B Yallky leTpu u nomewlaloT ee B repMeTUYHLIA KOHTenHep (Tapy) Ans
TpaHCnopTUpoBaHUs K MecTy oTbopa npob. Ha mMecTte otbopa npob6 BcTasnsioT dunbTpogepxaresns C
dunbTpom B Hacaaky ans otéopa npob, noacoeANHEHHYIO K BcacbiBatoLLel Tpybke, 1 3akpennsioT ero.

B 3aBMCUMOCTU OT LieSTM M3MepeHUn ycTaHaBnuBatoT BpeMst oTbopa npob ot 1 o 24 4. OgHoBpeMeHHO
BKJIOYAIOT HAcoC U Talmep.

Ecnu ycTpoicTBO perynnpoBaHusl N0OToKa UCNofb3yeTcs BMecTe Co cHeTYMKOM obLiero obbema npobbl,
To 06eM Npobbl BLIMUCTISIOT Ha OCHOBE NoKa3aHuWi cYeT4MKa B Hauarne 1 KoHue oTbopa npob.

Ecnu ycTpoiACTBO perynupoBaHus NoToka UCNonb3yeTcs BMecTe ¢ pacxo4omMepoMm, To obbem npobbl
BbIYMCIISIOT HA OCHOBE CPEAHEro 3HaYeHUs pacxoaa (BbIMMCNIEHHOro No 3HaYeHUAM pacxoaa, NoslyYeHHbIM, Mo
KparHei Mepe, B Hayare 1 KoHLe oT6opa Npo6) n ucTekLero BpeMeHu otéopa npob.

CrneayeT Takke UCMONb30BaTb pacxoaomep Ana NPoBepKy NpaBuibHOCTN paboTel YCTPONCTBa perynu-
pPOBaHMSA NOTOKA B HAaYare U koHue oT6opa npo6.

Mo okoHuyaHWM oTHBOpa Npob Hacoc BbIKNYaT. PUnNbTpoaepkKaTenb C 3KCNOHUPOBaAHHBIM (PUILTPOM
n3BneKkaT U3 Hacagku ans otéopa npob. dunbTpoaepxatens ¢ GUNLTPOM (3KCMOHUPOBAHHOW CTOPOHON
dvnbTpa BBEPX) CHOBA KIadyT B Yallky [eTpu 1 noMeLaoT ee B repMeTUYHBIN KOHTEeUHep (Tapy) Ans TpaHc-
nopTUPOBaHUSA. KOHTEMHEep TpaHCNopTUPYIOT B rOPU3OHTaNbHOM NonoxeHuu. B nabopaTtopun nasnekaioT aKc-
MOHUPOBaHHbIN pUNLTP U3 hunNbTpoaepKaTeNa ¢ NOMOLLBIO NUHUETA.

Mepepn akcTpakumen hunbTp XpaHHaT B TEMHOM MeCTe Npu TemnepaType He Bbille UMK HUXe TeMneparTy-
pbl OKpYXatoLLen cpeapl.

He meHee 10 % aHanuaupyeMbix npob unu, no kpanHen Mepe, oaHa npoba ANa kaxaoro mecrta otbopa
npo6, ecnu B 3ToM MecTe oT6upaeTcs He 6onee 10 Npo6, AOMKHEI GbITb XONOCTEIMU NpoGamu.

6.2 Nogroroekanpo6

MpoBepsatoT YMCTOTY (PUMbTPOB U CTEKNAHHOM NOCYAbI, @ Talkke YACTOTY pacTBOpUTENEe U peakTUBOB.
[ns 8TOro Ha HE3KCNOHMPOBAHHLIN (ODUNLTP HAHOCAT PAcTBOP BHYTPEHHEro ctaHAapTa M NpoBOAST MOMHbINA
aHanu3 atoro hunbTpa (Ans Nony4eHUA XONoCTOro nokasaHus).

XonocTble NokasaHWUs He YYUTLIBAOT NPU BLIMUCIIEHWUAX, HO OHU He A0MKHbI NpeBbiwaTth 10 % pesynbtata
aHanusa peanbHoi Npobbl unn 10 % npeaensHO A0NYCTUMOTO 3HaYEHUA AN onpeaenaeMoro CoeAnNHeHus1.

Mpo6bl 1 pacTBOpLI NP6 BO BpeMsi NOAroTOBKU 3aLlMLLaloT OT NPSAMOro BO3AeNCTBUSA CBETA.

Onsa akcTpakummn unbTp NoMeLLatoT B KPYrnoaoHHYHo konby BMecTUMocTbio 250 Mn, Ao6aBnsaioT B Hee
150 Mn Tonyona (v Npu Ucnosb3oBaHUK hunbTPOB Manoro pasmepa B konby sBMectumocTblo 100 mn gobas-
nsaoT 70 Mn Tonyona) U 3atem BBOAAT 50 MN pacTBopa BHYTpeHHero ctaHaapTa (cM. 5.2.2). Tonyon ocobeHHo
acbpekTnBeH Ans akctpakuuu MAY [3]. Ecnu gna akeTpakumuy UCNonb3yoT Apyrue pacTBoOpUTenn (Hanpumep,
ONXnopMeTaH, aLeToHUTpun), To aceKTUBHOCTb METOANKN A0MKHa ObITb NOATBEPXKAEHA C UCTIONb30BaHUEM
atanoHoB NIST (HavuuoHanbHbI MHCTUTYT cTaHaapToB 1 TexHonorui CLUA). MoacoeaunsaioT aednermatop K
kon6e 1 HarpeBatoT coaepXumoe konbbl Ao TeMnepaTypbl KUNEHUA B TedeHue NpubnuantensHo 20 muH. OT1ae-
NS0T 3KCTPaKT OT (hMMbTPYOLLEro MaTepuana u4acTuy, Nbifiv NyTeM OunbTPoBaHNA.

OKCTpaKLma KONUYECTBEHHO Takke MoXeT 6bITb NpoBeAeHa U ApyruMn MeToaamu:

- BaKkcTpakTope Cokcneta (Tonyon: 84, no kpaiHen mepe, 10 UMKNOB B Yac);

- BXMMUWU4YECKOM CTaKaHe, MOMELLEHHOM B yIIbTPa3BYKOBY0 BaHHY (TOMYON: B Te4YeHue, No KpanHen mepe,
15 MUH);

- B YNbTpa3BYKOBOW BaHHEe € nocneaywwmMm ueHTpudyruposaHneMm. GunbTp paspesaloT Ha vyacTu,
nomMeLLatoT UX B LLeHTpudyxHble Npobupkun n gobasnsaioT B Kaxayto no 15 mn tonyona. MNpobupku nomewatot B
BaHHY 1 aKkcTparMpyoT 15 MuH. 3aTeM ux LeHTpudyrupytoT (10 MuH co ckopocTbio 3000 06/MuH), a pacTBOpU-
Tenb AekaHTupyloT. Bclo npouegypy akcTpakuuyv noBTopsitoT. [MonydyeHHble 3KCTpakThl pacTBOpUTENA
06beanHsIoT;

- mMeTodoM YOP. ®unbTp noMeLaoT B cocya AN IKCTPaKLMU U 3KCTparMpyoT TOMyonom npu temnepa-
Type 150 °C.

Bce meToabl AOMKHbI 6bITh OLEHEHbI HA COOTBETCTBUE JAHHOMY CTaHAapTy.

KoHueHTpupyiloT pacTBop Tonyona npu MoHWkKeHHOM AasneHun (Hanpumep, 13 kMa) go obbema B
HecKkonbko MUKpONUTPOB. Beck aTan ucnapeHus ocyLwecTBAAIOT NOA NOCTOSHHBIM HabnioAeHUEM.
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MpwuMeyaHn e — Ecnv npousoLuno nonHoe ncnapeHne sKCTpakTa pacTBOPUTENS, @ CyXOW OCTaToK ocTarncs Ha
HEeKOTOpoe BpeMs Nof, BakyyMOM, TO BO3MOXXHA NOTeps HeKOTopbIX MAY.

Ecnu HeobxoamMma fanbHeinwas ounctka, 4o6asnaoT 2 M LMKIIorekcaHa.

PacTtBop uuMKiorekcaHa BBOAAT C MOMOLLbIO LWNpULA B NMpeaBapuTesibHO NMOATOTOBEHHYHO KOMOHKY C
cunukarenem (cm. 5.2.2.7). 3atem BHYTPEHHMUE CTEHKW KONbbl ononackueatoT 2 M LMKnorekcaHa, a CMblBbl
BBOAAT C MOMOLLbIO LUNPULIA B KOMOHKY € cunmkarenem. MNpoBogaT anoMposaHue ¢ ncrnonssosaHmem 100 mn
umknorekcaHa. [ins yaaneHns LUKorekcaHa anoat ynapueatoT Ao o6bema B HeCKOMbKO MUMNMUINTPOB, a
3aTeM BhbINapusatoT B NMOTOKE a3oTa MPaKTU4EeCcKn 4o CyXoro octaTtka. 3aTeM ocTaToK pacTBOPSIOT B MOAX0As-
LeMm pacTBopuTene ansa seoga B BOXKX konoHku, Hanpumep, B 100 Mk aLeToHUTpUNA.

MpwumeyaHu e — Ecnu nponcxoxageHve npobbl BO3ayxa M3BECTHO U COAEPKAHWME MELLAIOLLMX BELLECTB He3Ha-
YMTEIBHO, TO HET HEOBXOAMMOCTM NPOBOAUTE OUUCTKY C MCMOMb30BaHMEM KOJIOHKM C CUIIMKAarenem.

Ecnun aHanns akcTpakTa NnpoBoAsAT He cpasy nocre ero nony4yeHus, To ero crnegyeT XpaHuTb B XONoaub-
Huke. Mepea aHanM3oM 3KCTPaKT BblAePXKMBaOT NPU KOMHaTHOW TemMnepaTtype 40 AOCTUKEHNS TENSIOBOrO paBs-
HOBecus.

6.3 AHanus meToaoM BbicokoadheKTUBHOM XMAKOCTHOM XpoMmaTorpadgum

AnukeoTy npobbl (Hanpyumep, 20 Mk) BBOOAT B XpomaTtorpad.

Mpumep pabounx napameTpoB BOXKX cuctembl 4na aHanusa ¢ nocnegosaTtensHo nogcoeanHeHHbIMU
&n n AMIO npneeaeH B npunoxeHun B.

7 YctaHoBRneHue rpaayMpoBOYHON (PYHKLMW U NpOBepKa NpaBUNbLHOCTU
pe3ynbLTaToB U3MepeHUn

7.1 KavyecTBeHHbIN aHanu3

Ycnosusa pasgeneHnsi nogbuparoT ¢ NOMOLLbH MHOMOKOMMOHEHTHbIX FpadyvpoOBOYHBEIX PacTBOPOB
(cM. 5.1.5), uTo Nno3sonseT npoBecTU Tpebyemoe pasgeneHue onpeaensieMbiX COeauHeHNA.

CHayvana KOMMOHEHT B Npobe MAEHTUDULMPYIOT NyTEM CpaBHEHUS BpEMEHU ero yaepXusaHusa ¢ Bpeme-
HeM yAepXUBaHWs Takoro Xe coeIMHEeHNs B rpagyMpoBOYHOM pacTBope, NpoaHann3upoBaHHOM NPU Takunx xe
ycrnoBsusix. YcTaHaBnmeaoT MAEHTUYHOCTb cocTara obpasiLia U rpagyupoBOYHOro pacTeopa.

MaccoBas KOHLeHTpauns rpagyMpoBOYHLIX pacTBOPOB (B 3aBUCMMOCTU OT LENN U3MEepeHUin) AoIDKHa
COCTaBNATh:

- 0T 2 8o 200 Hr/mn npw ucnonb3osaxn dnfl;

- o1 20 go 1000 Hr/mn npu ucnonesosaHum AM/.

7.2 T'papyupoBka npubopa

FoTOBAT rpagyMpoBOYHbIE PacTBOPLI C PA3NUYHBIMA MACCOBBLIMU KOHLEHTPaLUUsIMU KaXKO4oro HOBOro
onpeaenaemoro i-ro BewwecTsa B aueToHuTpune. MpagynpoBKa He OXBaTbIBaAET BCe 3Tanbl NpoBeAeHUst U3Me-
peHunin. C rpagyvpoBoYHBIMI pacTBopamun obpallatoTcs Tak Ke, kak ¢ pacTBopamm npob.

HaunHaa ¢ HanmeHbLLEero 3Ha4eHN MacCOBOW KOHLIEHTPALIMK, BBOAST rpalypOBOYHbIA pacTBOp B XpO-
maTorpad Tpu pasa. Beogumeiii 06bem, a Taioke Apyrue napamMmeTpbl, UCMoNb3yeMble Npu NpoBedeHnA rpagym-
POBKW 1 aHanu3a npo6bl, NoaaepKMBatoT NOCTOAHHBIMM.

"paaynpoBoYHbIE XapaKTepUCTUKN AOIPKHBI BbITh NpeacTaBneHsbl B Buae rpacduka. [ns aToro otknagbl-
BaloT pesynbTaTbl U3MepeHuin A, (NNOLWAaAN NUKOB B YCIOBHLIX eAMHULAX) A8 K&XKA0ro i-ro BelecTsa no ocun
opAavHaT, a CoOTBETCTBYIOWNE 3HAUeHNA MacCOBOI KOHUEHTpaLum m; i-ro BelecTsa no ocu abeuuce. Mpu
UCNOMNb30BaHNU BHYTPEHHEro cTaHaapTa No OCu OpavHaT OTKNaAblBaloT OTHOLLEHUS pe3yrbTaToB U3MepeHust
A, i-ro BewecTBa K A g BHyTPEHHEro ctaHaapTa, a no ocu abeLmce — OTHOLLEHUSI COOTBETCTBYIOLNX 3HAYEHNIA
MacCOBOI KOHLEeHTpaLWn m; i-ro BeLWeCTBa K m g BHYTPEHHero ctaHaapTa.

MonyyeHHble ypaBHeHNe 6a30BON NMMHUM U kO3 HULMEHT KOPPENALMM UCMIONb3YIOT NPU BbIMUCIIEHNN
pesynbTaTta U3MepeHui.

Mpuucnonb3oBaHUU 3NEKTPOHHON CUCTEMBI MHTETPUPOBaHUS onpedeNieHHbIe NroLwaan NUKOB NpoBepsi-
0T Ha Npasgonoaobue nyTem cpaBHEHWUA ¢ XpoMaTorpaMMoi. PesynbTaTthl UsMepeHust XpaHsIT B Buae ucxoa-
HbIX AaHHbIX ANA 06ecneveHs BO3MOXHOCTU MOBTOPHOTO MHTErPUPOBaHUS.

7.3 OnpegeneHue oTHocuTenbHoro koadhduuueHTa YYBCTBUTENLHOCTU U KONMUYECTBEHHOe
onpegeneHue

Mepea nposeaeHneM aHanusa onpeaenalT oTHocUTENbHbIE KO3hdULMEHTEI YyBCTBUTENLHOCTU ANs
MAY nytem BBeaeHUA, NO KpalHen Mepe, Tpex pas rpafyMpoBOYHOIO pacTBOpa C U3BECTHLIM coAepXXaHnem
onpeaenaemMbiX KOMNOHEHTOB W BHYTPEHHUM CTaHAapToM (HanpuMep, 6-MeTUIXpu3eH Npu UCNonb3oBaHUN
®nfl wnn nHpeHo(1,2,3-cd) dnyopaHTeH npn ucnonb3osanun AM[). OTHocuTenbHble KO3MDULNEHTHI
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YYBCTBUTENbHOCTU ANna i-ro MAY f, BblMMCNAIOT Ha OCHOBE MIoWaAen MUKoB Ha Xpomartorpamme U
COOTBETCTBYIOLLUX MacC BELLECTB Mo opmyne
f= A]Smic, (1)
AjieMig

rae A, — nnollaae nuka BHyTpeHHero cTaHaapTa Ha XpomaTorpaMmme rpadyvMpoBoYHOro pacTeopa;
A, — nnowaab nuka j-ro MAY Ha xpomaTorpammMe rpayupoBOYHOTO pacTeopa;
m,, — macca i-ro NAY B rpagyMpoBOYHOM pacTBoOpE;
mg — macca BHyTpeHHero ctaHfapTa B rpaJlyMpoBo4HOM pacTBope.
CpeaiHue 3HavYeHUs1 OTHOCUTESbHbIX KO3(PDULNEHTOB YYBCTBUTENBHOCTN, NOSyYEHHBIE MO pesyrbTaTam
TpexKpaTHOro BBeAeHUs rpayupoBOYHOr0 pacTBopa, UCMOMb3YIOT NPpU AarnbHenlemM aHanumse.
KonuuecteeHHoe onpegeneHune MAY B akcTpakTax npob NnpoBoaAT MeToA4oM BHYTPEHHEro ctaHgapTa.
Mepen noarotoBko Npobbl B Hee 406aBNAIOT BHYTPEHHWIA CTaHAapT N3BECTHON Macchl (Hanpumep, 6-MeTun-
XpU3eH npu ucnonbsosaHum ®nf nnu ungeH(1,2,3-cd)pnyopanteH npu ucnonbsosanum AM[). Macca sBoau-
MOro BHYTPEHHEero cTaHgapTa [ofkHa ObiTb 9KBMBANEHTHa YTPOEHHOW WNM NATUKpATHOW Macce
BeHa[a]nupeHa. OpUeHTUPOBOYHOE 3HaUYeHWe, KOTOpoe creayeT BaATh 3a ocHOBY, — oT 1 4o 10 Hr/m® GeH-
30[a]nupeHa B npobe.
Maccy i-ro MAY B 3KkcTpakTe Npobbl Mz BLIMUCAAOT No dopMyne
Mg = fi Agm ISE )
Aise
rae Aige — nrowanb N1ka BHyTPeHHero ctanaapTa Ha XpoMaTtorpamme A51s 3KCTpakTa npobbl;
M ge — Macca BHYTpeHHero ctaHgapTa B 3KCTpakTe Npobb;

Ag — nnowaab nuka i-ro MAY Ha xpomaTorpaMmme Ans aKCTpakTa npobbl.

[ns KoHTponsa uM3mepuTernbHOW nNpoledypbl B Hayane cepyuu aHanuMsoB M Mocfe aHanuMsa KaxablxX
10—15 nNpo6 NpoBOAAT KOHTPOMbHbIA aHANU3 € UCNOSIb30BaHNEM IPaAyUPOBOYHBLIX PACTBOPOB.

YUT0bbI NpOBECTN FPaAyUPOBKY B MOIHOM COOTBETCTBUM C U3MepPUTESNbHOM NpoLeaypoii, NepeHocAT, No
KpalHen Mepe, 0gHY anuKBOTY O4HOr0 rpagyvMpoBOYHOrO pacTBopa B KPYrNOAOHHYO KONOY BMECTUMOCTbIO
250 mn (Npy ncnonb3oBaHUM yCTpocTBa 0TOopa npob cpeaHero/60nbLioro 06 bema) unu B KpYrnogoHHYo Kon-
6y BMecTuUMocTbo 100 M (MpK MCMonNb30oBaHWK YCTPOMCTBa 0T6Opa NPob ¢ MarnbiM pacxo4om), nocne 3Toro
aobasnatoT 150 unu 70 Mn Toryona coOOTBETCTBEHHO U BCTPSAXUBALOT AJ1s1 nepeMelunBaHus. 3atem AoGasnsoT
B konby BHYTPEHHWIA cTaHaapT, NOMeLLaloT B Hee XONOCTON (hUNbTP U NPUroTaBNMBaOT CMECH B COOTBETCTBUN
¢ 6.2. JlonxHbl BbITe MCMONB30BaHbI BCA annapaTypa U peakTuebl U NpoBeAeHbl BCe 3Tarnbl, KOTOpble 0ObIMHO
NpUMeHSA0TCA NpU PYyTUHHOM aHanuae. OTKIOHEHUS! OTHOCUTENbHbIX KO3((PULIMEHTOB YYBCTBUTENbHOCTY £,
nony4yaemsble Npu rpagyupoBke No NOSHOM U3MepUTeNnbLHON NpoLedype, He AOMKHbI OTAMYaTbLCs APYr OT Apyra
6onee vyem Ha 10 %. Ecnun oTknoHeHus npeBbiwatoT 10 %, To cuctema noanexut nposepke. Mocne BbisicHeHUs
NPU4UHBI HECOOTBETCTBUA NPOBOAAT NOBTOPHYIO rPaAyMpOBKY MO NOMHOW M3MepUTenbHOW Npoueaype.

papgynpoBky cnegyeTt NPOBOAUTL C UCMONb30BAHMEM MHOFOKOMIMOHEHTHOIO rpagyMpoOBOYHOIO pacTBo-
pa(cM. 5.1.5), KoTopbI cogepXuT onpegensiemoe BewecTso. [pagynpoBoYHas xapakre pucTuka 4osmkHa bbITb
NMHENHON BO BCEM AMana3soHe U3MepeHUIn METOANKM.

B HacTosAwem ctaHgapTe nonHas npoueaypa M3amMepeHuin BKIloYaeT Bece 3Tarnbl, HA4YnMHas ¢ MoAroToBKU
dunbTpa. OgHaKko HeBO3IMOXHO BKIMIOUYMTL 0T60p Npob B aTan rpagyMpoBKU.

[nana3soH 3Ha4yeHuin, B KOTOPOM rpagyMpoBOYHas XapaKTepucTuka JIMHeinHa, onpeaensiioT, No KpauHen
Mepe, Npu NATU 3HaYEHNAX MaccoBOW KOHLeHTpaLun. ['paaympoBoYHas XxapakTepucTuka, onpeaeneHHas ans
Kakoro-nubo BelecTsa, 6yaeT AeCTBUTENbHA TOMNLKO ANS Anana3oHa 3HauYeHUA MacCoBO KOHLLEHTpaLuu, B
KOTopoMm nposogunachb rpagynposka. bonee Toro, rpagyMpoBoYHasi xapakTepucTuka 3aBUCUT OT paboumx
napameTpoB XpomaTorpaduieckoin CUCTEMBI U JOSKHA PerynsapHO NpoBepsTLCS. [1py NOCTOSAHHBLIX USMepeHu-
AX AOCTaTOYHO KOPPEKTUPOBaTh rPaAyMpOBOYHYIO XapaKTEPUCTUKY MO OQHON TOUKe.

papgynpoBka C NCNonb3oBaHMEM CTaHAAPTHBIX PAcTBOPOB C PasfMYHbIMU MacCOBLIMA KOHLIEHTpaLums-
MW B NIMHENHOM AnanasoHe AeTeKTopa No3BonseT nony4nuTs uigopmavmio o paboumx napametpax. ObbIYHO
curHan rno onpegensemMomMy coeiMHeHuUto B Npobe AormkeH nonagaTh B NIMHEWHbIN AManasoH UCNOMb3yeMoro
AetekTopa. Ecnun 3To TpeboBaHWe He BbINOMHSETCA, TO COOTBETCTBYIOLAs 3anucb AosmkHa GbiTb BHECEHa B
NPOTOKOM KOHTPONA KavecTBa.

MaccoByto koHUEHTpaLuuio naeHTUdULMpoBaHHOrO coeauHEHUs B Npobe BbIMUCASIOT NyTemM CpaBHEHUs
WHTEHCUBHOCTU (NNOWaamM NuKa) Ha XxpoMaTorpaMMe C MHTEHCUBHOCTBIO curHana ot pedepeHTHOro coeau-
HeHUA.

PesynbTaT onpeaeneHns KOHLEHTPaLMN He 3aBUCUT OT 3TarnoB NOAroToBkN Npobbl, NOTepb Npu Noaro-
TOBKe, HETOYHOCTEeN NPU BBE4EHUN PAaCTBOPOB U, B HEKOTOPLIX CITy4asX, OT BIUAHUSA MaTpULbI.
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Mpu ucnonb3oBaHuK B kKavecTBe AeTekTopa AAM npumeHeHne BHYTPEHHEro ctaHaapTa MOXeT okasaTb-
cs1 HeahheKTUBHBIM, MOCKONbKY He Bee MAY asnaoTcs chnyopecumnpyowmnmin.

BewecTBo, UCMoNb3yemMoe B Ka4ecTBe BHYTpeHHero ctaHgapTa, 4OMKHO MMeTb hnandeckne n xummnyec-
KMe CBOWCTBa (MoBefeHWe NpuU 3KCTpakuuu, AaBfeHWe HacblWEeHHOro napa, BpeMsa yaepXUBaHUs, OTKIUK
JeTeKTopa), aHanormyHele CBOMWCTBaM onpegensemoro Bewectsa. B npobe He AormkHbI NpUCYTCTBOBaTb
BellecTsa C OAMHAKOBLIM BpeMeHeM yaepxusaHus. Maccy BHyTpeHHero ctaHaapTa, Ao6aBneHHoro nepea
nposedeHneMm aHanuaa, noaéMparoT B COOTBETCTBUN C LiEfbIO U3MEPEHUS; MacCoBYHO KOHLLEHTPaLmio BbiGupa-
IOT TakoW, YTOObI CUrHAs No BHYTPEHHEMY CTaHAapTy nonagan B IMHeNHbIA agnanasoH geTektopa u 6bin 6onb-
e curHana onpefensieMoro BellecTBa, HO MeHblue, YeM [AEeCATUKpPaTHOe 3HayeHue curHana no
onpeaensieMomy BeLecTBy.

YacTto GbIBaeT cnoxHo BbibpaTh BewecTBo A5 UCNOSNb30BaHUS B KA4eCTBe BHYTPEHHEro ctaHgapra.
OpaHako npu ucnonbsosaHun Onfl B kayecTse BHYTPEHHEro cTaHaapTa pekoMeHayeTcs 6-MeTUNXpuseH, a npu
ncnone3zosaHum ML, — unaeH [1,2,3-cd] onyopaHTeH.

7.4 OnpepeneHue ahPeKTUBHOCTU IKCTPaKLUU

Ananposepkn npoueaypbl NOAroToBKU Npobbl onpeaensoT acheKTUBHOCTL 3KCTpakLun Hanbonee pac-
NPOCTpaHeHHbIX U 3Ha4uMbIX MAY nyTem BBeieHUA cTaHAAPTHLIX PacTBOPOB Ha YUCTble hunbTpel. CoeguHe-
HUA 3KCTParupyloT U aHanU3UPYIOT NpuBeaeHHbIM Bbile MeToAoM. OdhdEeKTUBHOCTL IKCTPaKUMKU AOIHKHA
cocTaBnATb 0T 50 % A0 150 %. Mpobbl, Ans KoTopbIx AhHEKTUBHOCTb IKCTPaKLUM cocTaBnAeT MeHee 50 % unn
6onee 150 %, AomkHbI GbITb OTOPakoBaHbl. HekoTopble pesynbTaThl NabopaTopHbIX UCNBITAHUIA NPUBEAEHLI B
Tabnuue C.1, npunoxexue C.

8 BbluncneHne MaccoBon KOHLEHTpaLum

MaccoByto KOHLEHTPALMIO i-rO KOMMOHEHTa p;, MKI/M3, BLIMMCNAIOT No hopmyne
=M (3)

rae m; — macca i-ro KoMnoHeHTa, Mkr [cMm. dbopmyny (1)];
V — o6bem npobbl, M3.
Ecnuv o6bem npobbl HeobxoaumMo NpUBECTU K HOPManbHLIM yerioBusiM (aaeneHuto 101,325 klMa u Temne-
patype 273,15 K) unv gpyrum ctaHgapTHbIM YCNOBUAM, TO AaBrieHne, TeMneparypy, BNaXHOCTb Unn apyrue
napameTpbl U3MepsaoT Bo Bpems oT6opa npob no HeobxoanmocTu.

9 MeTponornyeckue xapakTepucTUKu

9.1 CTaHAapTHbIe OTKIIOHEeHUA ANA BCe MEeTOAUKUA U3MepeHUn

MoaroToBneHHblE 3KCTPaKTbl aHanM3nupyT ¢ NpuMeHeHneMm metoaa BOXX B covetaHuu ¢ dnfl nnu
OMA. NuHenHbIA ananasoH ycTaHaBNUBAOT C y4eTOM 06n1acTy NPUMEHEHNS N OXMAAEMBIX KOHLEHTpaLMUi
MAY. Pabouuin gnanasoH getektopos ®nf] v AM[ pasnudeH. MNpegen obHapyxeHus y AMIO 3HavyuTensHo
BblWwe, Yem y ®nfl. MpeumyliectsoMm AMA siBnsieTcst 6onee LWNPOoKMiA NIMHERHBI paBGodnii AManasoH.

AHanuTuyeckne xapakrepucTuk MeTOAMKN aHanmaa 3aBUCAT OT KONUYECTBa U CoAepXKaHUs aHanuTos B
BBOAMMBbIX 3KCTPaKTax, a Takke oOT pexuma paboTbl AeTEKTOPOB U KOHCTPYKLUMM KOHKpeTHOro AeTektopa. Mpn
ncnonb3oaHnn M 3T XxapakTepucTuKn Takke 3aBUCAT OT BbiGopa ANWH BOSH U LUMPUHBI aHaNUTUYECKMX
AVHWRA, a TakKe paspeluatoLlei cnocobHocTn AeTekTopoB. Mpu ncnons3osaHun Onfl xapakTepnucTnkn 3aBncsaT
oT BbI6opa ANWH BOMH, MHTEHCMBHOCTM BO30Y>XXAaloLero CBeTa, a Takke oT reoMeTpun geTektopa. B cootseT-
CTBUW C U3MepUTENbHON 3aaavei paboynii AnanasoH gokeH ObITb ycTaHOBNEH NyTeM noabopa KOHKPeTHOro
aeTekTopa. HuxkHuia npegen paboyero AnanasoHa onpegenseTcs npegenom obHapykeHusi. BepxHuii npegen
paboyero ananasoHa MOXHO N3MepPUTb, pasbasnsas pacTeopkbI.

B kauecTBe npumepa B Tabnuue D.1 npusegeHbl pesynbTaThbl ABYX NapanneribHbIX namepeHni ans MNAY,
KONMUYECTBEHHO ONnpeAerieHHbIX ¢ ucnons3osaHnem AMJ, ¢ ykasaHuem ctaHAapTHBIX OTKIOHEHWUA 1 cpeaHNX
3Ha4YeHun.

9.2 Mpepnenbl o6HapyxeHUs

Ona metoauky, Hambornee YacTo NPUMEHAEMON NpU NPOoBeAEHUN HaTypPHBIX UCCMeAoBaHUNA, JOMKHbI
6bITb 4OCTKMMEI criefytolumne npeaensl 0bHapyXeHUs (oTHoLweHue curHan/wym = 3/1): npu o6beme BBOAN-
Mo npobbl 20 MKN:
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Tab6nwua 1—pegens obHapyxeHus

NAY onf, Hr/mn AMAI, Hr/mn
BeHs[alaHTpaueH 4 50
XpuseH 4 50
BeHso[b]cnyopaHTeH 4 100
Benzo[k]dnyopaHTeH 4 50
BeHso[a]nupeH 4 100
[Oubens[a,hlaHTpaueH 4 25
Benzo[ghilnepvneH 4 50
MHpero[1,2,3-cdlnnpeH 4 50
KopoHeH 10 20

[ns onpeaeneHns BollenprMBe4eHHbIX NpeAenoB 06HapyKeHUs MPUMeHsCE creaytowee obopyaosa-
Hue 1 pabouvre napameTpsbl:
a) MapameTpel
BOXX (6uHapHas cuctema) c AMO n dnf
KonoHka: Vydac 201 TP 52 (anuHoi 250 MM, BHYTPEHHUM AnaMeTpom 4,6 MM)
MoaoaepxvBaemas Temnepatypa: 20 °C
Pacxoa: 1,5 Mi/mMuH
O6beM BBoaMMO Npobkl: 20 MK
b) MpaaneHT: aueToHWUTPUN/BOAR

Bpemsi, MUH ALeToHUTPUN Boaa
(obvemHas gons, % ) (o6vemHan gons, % )
3 50 50
10 100 0
18 100 0
20 50 50
c) MapameTpbl geTekTnpoBaHus Ha ®nf
CoegunHeHne [nuHa BonHbI Bo3byxaatowero AnvHa BoNHLI UCNycKkaemoro nUs-
N3ny4eHus, HM NyYeHUst, HM
BeHs[a]aHTpaueH 260 420
XpuzeH 260 420
6-MeTUNXpuseH 260 420
BeHso[e]nnpeH 260 420
BeHso[kldnyopaHTeH 290 430
Junbens[a, hlaHTpaLeH 290 430
BeHso[ghilnepuneH 290 430
WMHaeHo[1,2,3-cd]nupeH 250 500
KopoHeH 290 430

10 Bnusiowme BenUYnHbI

MHaveuayanbsHblie MAY ¢ BbICOKON peakLioHHON CNocoBHOCTLIO MOTYT pasnaratbes Ha (hunbTpe Bo Bpe-
M$ yNaBNMBaHWUSA W nocneaytolwero XpaHeHus. 3To, B YaCTHOCTU, OTHOCUTCA K CreayoLinM BellecTBam, Ha
KOTOpble PACNPOCTPaHAeTCs HaCTOSALWMA cTaHdapT: uuknoneHTalc,dlnupeH, aHTaHTpeH, GeH3olalnupeH,
anbeHs[a,hlaHTpaueH. Ana npegoTepalleHus gansHenwero pasnoxeHns MAY hunsTpbl aHanuMsnpyoT no
BO3MOXHOCTW cpasy nocne ot6opa npob.

Mpu BLICOKOI TeMMepaType OKpYKatoLLero Bosgyxa MOXHO OXUAaTb CHMKeHNe adheKTUBHOCTU U3BIe-
YeHUst KOMMOHEHTOB ¢ TeMnepaTypolt KuneHust < 475 °C (1 4aBneHUeM HacblleHHoro napa Bbiwe 10~2 kMa
npu 25 °C).

Ecnu B npo6e atmocdepHoro Bo3ayxa npucyTcTBYIOT ankunupoBaHHble MAY, oHM MoryT antompoBsaTses
BMeCTe C aHanunTamu, ofHaKo Takasi npobrnema BcTpeyaeTcs pefKo.

8
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BospelicTeue Tenna, osoHa, anokcuaa asorta (NO,) MynsTpaduroneToBoro usnyyeHnsa MoxeT NpUBECTU K
pasnoxeHuto MAY npu oT6ope, XpaHeHUn 1 noaroToke Npo6. Cnocobbl pelueHus 3TUx npobnemM onuckLIBaloT B
pamkax cTaHgapTHOM paboyelt npoLieaypbl, NOArOTOBNIEHHOM Nonb3oBaTtenem. Mo BO3MOXHOCTH, BO n3bexa-
Hue coTopasnoxeHus MNAY Bo Bpemsi aHanusa B naboparopun, ycTaHaBNMBaOT Nlamnbl HakanMBaHUA Unn
¢hnyopecLeHTHble namnbl ¢ YP-punbTpamm (He nponycKaowmmMmn nnyyeHune ¢ AfIMHON BOSNHbI MeHee 365 HM).

MpumeyaHune— XnMNieCKn aKTUBHbIE ra3bl, TAKUe Kak 030H UMW OKCUAbl a30Ta, MOTYT BbI3BATb pPa3rnoxeHvne
MAY Ha cunetpe BO Bpemsi oT6opa npob [4] — [8]. Bblnu oTMeUeHbl 3HaunTenbHblE NoTepu GeH3o[alnupeHa npy Bo3aen-
CTBUM 030Ha.

KypeHue B nabopatopru unu B NPUMbIKaIOLLUX NMOMELLEHUSIX BO BpEMSsI MOATOTOBKA U aHanuaa npobbl
NPUBOANT K AOMONHUTENBHOMY 3arpsisHeHuio npo6 c MAY.

11 OGecneyeHue KayecTBa

Monb3oBaTenb cTaHAapTa AOIPKEH pa3paboTaTb MeToANYECKNe PYKOBOACTBA K CTaHAapTHLIM pabounm
npoueaypam (CPM)", B KoTopbIx A0MKHbI GbITb ONUCaHbI criefytollue BUab AeATeNnbHOCTU B NlaGopaTopum:
cbopka, rpagyvnpoBka  paboTa cuctembl 0T60pa Npob (¢ ykazaHUeM N3roToBUTENS U MOAENU UCTIONb3YEeMOro
obopyaoBaHuA); NOAroTOBKa, OMUCTKA, XpaHeHUe u obpaboTka peakTuBoB Anst otbopa npob U camux npob;
cbopka, rpaaynposka u pabota BOXKX cucteMbl (C ykazaHUeM U3roTOBUTENSA U MOAENMU UCNONb3yeMoro o6opy-
OOBaHNs); MONOXEHUS No perncrpaumm n obpaboTke gaHHbIX (C ykasaHUeM UCMONb3yeMbIX annapaTHbIX U Npo-
rpammHbIX cpegcts 3BM).

MeToanyeckue pykosoacTsa k CPIT gonxkHel cogepXatb NoaTanHble UHCTPYKUMKA U 6bITb AOCTYMNHLI U
MOHATHLI AN NepcoHana, nposoasuwero usmepeHus. Metoaunyeckue pykosogctsa k CPIN gomxkHel cooTBeT-
cTBOBaTb TpeboBaHMAM HacTosILero cTaHgapTa.

Caexue rpagyvpoBoYHbIE PacTBOPbI FOTOBSIT HE pexXe YeM OAUH pas B iBa MecsiLa, a UX CoCcTaB NpoBepsi-
10T MO CEepUMHO BbIMycKaeMbIM cTaHAapTHEIM o6pasuam cmeceit MAY2).,

"paaynpoBOoYHbIE PAaCTBOPLI aHANU3UPYIOT A0 U Nocne Kaxaon cepum npob.

[ns KoHTpons cTabunbHOCTM paboThl aHANUTUYECKON cUcTeMbl/onepaTopa K OYUMLLEHHOMY 3KCTPaKTy
npoGbl neped Havyanom aHanusa [obaBnawT 6-meTunxpuseH npyu ucnonb3oBaHuu Onl 1M wHae-
Ho[1,2,3-cd]dbnyopaHTeH npu ucnonb3osaHu M. PesynbTatbl 40MKHbI ObITb HAHECEHBI Ha KOHTPOSIbHbIE
KapThbl.

AdbdbekTMBHOCTL U3BNEYeHNs 3ameHuTenei MAY, no6asneHHbIX B Npobbl Nnepea akCcTpakuuein U aHanu-
30M, HeoBX0ANMO TLLaTENbHO KOHTPONUPOBATL, YTOGLI rapaHTUpoBaTb 3dhdeKTUBHOCTL Npoueayp NOArOTOBR-
K1 1 aHanuaa npob. S dekTnBHOCTL U3BNeYeHus sameHuTenen NAY aonxkHa coctaBnATb oT 75 % A0 125 %.
Mpobbl, ANA KOTOPbIX 3TW 3HaYeHUs cocTaBnaT MeHee 50 % unu 6onee 150 %, AomMkHbI ObITb OTOPaKoBaHbI.

MpunbnuantensHo 10 % akcTpakTos Npob NOBTOPHO aHanNu3npytoT MeToaom BOXKX ana nposepku npeuu-
3MOHHOCTU, OTHOCALLENCS K aHanMTUYeckol npoueaype.

[ns obecneveHns TOUHOCTU, OTHOCALLEACS K aHaNUTUYeCKon npoueaype, Heo6xoanumo nepnuoanyeckm
aHanM3npoBaTh o6LIENPUHATBLIN CTaHdapTHbLIN o6pasel’).

12 MpoTokon uamepeHUn

MpoToKoN U3MepeHnin AoMKeH CoaepxaThb, Mo KpalHen Mepe, criegyloLyo nHopmMaLmio:
a) NonHy naeHTngukaumo npobbl;
b) ccbinky Ha HacToAWMIA CTaHAaPT UK Apyrne AONONHUTENbHbIE CTaHaapThl;
C) yKasaHue MecTa, TPOA0IIKNTENbHOCTM 0TGopa Npob 1 o6bema NpokadyaHHOro BO3AyXa;
d) 3HayeHns aTMocgepHOro AaBneHns n TemnepaTypsbl, Npu HeobxoammocTn (pasaen 8);
e) pesynbTaT U3SMepeHuUs:;
f) onucaHune NtobbIX HEOOBIMHBLIX 06CTOATENLCTB, 3aMeUEHHBIX B X04e OnpeaeneHust;
g) onucanue nobbiX 4eNCTBUIA, He BKIIIOUEHHbIX B HACTOSILLIMIA UM CCbINIOYHbIE CTaHAapThl UMK paccMmaT-
pUBaEMbIX kak HeobsizaTenbHbIe.

" Standard Operating Procedure (SOP). B Poccuiickon degepaumm CPI1 akBUBaneHTHa MeToavke U3MepeHui
(MBW).

2 NIST 1674d sBnsetcs npvMepoM NpPoAyKUMKM, BbiNyckaeMon cepunHo. [aHHasi nHdpopmauusi npueegeHa ansi
yaobcTea nonb3oBaTenemn HacTOSILLENo CTaHAapTa U He SIBMNSIETCSA peKnaMol AaHHOW NpoayKumm co cTopoHsl MICO.

%) NIST SRM 1649a «l"opoackas Nbinb» ABNAETCA NPUMEPOM NPOAYKLUMM, BbiNyckaemon cepunHo. [JaHHasa nHdop-
mMaums npuBegeHa ansa yaobcTea nonb3oBaTtenemn HacTosAWEro cTaHaapTa v He SIBNSIeTCS peknamor JaHHOW NPogyKLUum co
cTopoHbl NCO.
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MpunoxeHune A
(cnpaBo4Hoe)

O6wan uHdopmavmsa

MAY BblgenATCA NPV HarpeBaHWM OPraHNYeckoro marepuana B OTCyTCTBME Kucrnopoaa (nuponuse) nubo npu
HEeNoMHOM CropaHum (Npu HegocTaTke KMCNopoaa B MUKpoobnacTsx TONIMBOBO3AYLLHOM CMecK), a Takke Npy Npespale-
HUM BeLLECTB PpacTUTENbHOIro MPOMCXOXAEHU B Yronb (NpoLece 06pa3oBaHns MMHEPanbHOro Macnav yrns).

VHbopmaumio 6 pacnpocTpaHEHHOCTU U XMMUYECKoM cocTaie MAY moxHo HanTu B [3], [4], [9], [10].

MeToanka namepeHus maccoBon KoHUueHTpauum MNAY, npueegeHHasi B HacTosILLEM cTaHgapTe, 6bina anpobuposa-
Ha B OTHOLLEHWM BpemeHn oT6opa npob B pamkax NPOEKTOB Hay4HO-MccreaoBaTensckux paspabotok [11—14], [16] (cm.
Takke npunoxewue E).

MpuBeaeHHas HUXe MHpopmaLms MoXeT ObITb MONE3HOM NpY NPaKTUYECKOM NPUMEHEHUN aHANUTUHECKOW MeToau-
KW, YCTAHOBNEHHOW HACTOSILLMM CTaHO4aPTOM.

B 3aBMCMMOCTM OT Lienu uamepeHnin cogepXkaHus sarpasHUTenen Bo3gyxa (U3amepeHns No KOHTPONIO 3a NPEBbILE-
Huem MNOK unv namepenHns ¢ Lenbto BeIICHEHWS NMPUYUH STUX NPEBLILLEHUA, 3MEPEHUsI B paMKaxX 3NMaeMNONorm4ecknux
uccnegoBaHuii U T.4.) MHTepeC MOTyT NpeAcTaBnsTh pasnuyHbie MAY.

B cnyvae 6eH3o[a]nMpeHa, coegnHenuns, Hanbonee YacTo onpedensBLLErocs NpU paHee NPOBOANMBIX aHanu3ax
3arps3HeHui Bosayxa, Heobxoanmo yaensiTe BHUMaHWe 3HaueHUsIM ero MaCCOBOWM KOHLEHTpauumn, NOCKONBbKY OHW MOTYT
6bITb MCNOMB30BaHbI B KA4YECTBE NokasaTtenei kaHUeporeHHon akTMBHOCTU cmecel MNMAY, NOCTOAHHO NPUCYTCTBYIOWMX B
okpyxatowem eosgyxe. CornacHo otyeTy B [lnpektmeax no kavectsy Bo3gyxa BO3 [5] 6eH3o[a]nupeH aenseTca nokasare-
neM KaHLeporeHHoro notTeHuuana eeldpocos MAY npuMeHUTENBHO K 3a60M1eBaemMoCTH pakom NErkux, eCnu paccmaTpmea-
t0TCA BbIBPOCHI KOKCOXUMMYECKUX NPeanpUsiTUNA.
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Mpunoxenne B
(cnpaBouHoOe)
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Mpumepbl pabounx napameTpoB cUCTEMbI ANis1 BbICOKO3(h(heKTUBHOM
XUAKOCTHOW XxpomaTorpaduu npu nocnefoBaTenbHO NOACOEAUHEHHbIX
dnyopecueHTHOM U AUOAHO-MaTPUYHOM fieTeKTopax

OT60p Npo6:

PunbTp:

Ouncrka:
Kononounasi xpomarorpadus
KornoHka:

Temnepatypa TepmocTara:

PactBoputens:
Pacxopn:
pagueHT:

O6bem npobbi:

Y®-petektop AMA:

o6bem npobbl aTMocdepHoro Boaayxa 360 m3,
NpoAOIKUTENBHOCTL 0TEopa Npob 24 4 (ycTponcTBo 0TGopanpob co cpeaHnm pacxo-

AoMm)

AnameTp 120 MM, M3 CTEKINOBONOKHA; 3KCTPaKums B Tonyone, o6pabotka B ynbTpa-

3BYyKOBOW BaHHe B TeueHue 14

cunukarens 60 (c paamepom yactuu ot 0,063 o 0,200 Mm), UMKNOreKcaH

MZ-PAH C18", anunoi 250 MM, BHYTPEHHUM MaMETPOM 3 MM, € 4acTULAMM Hanos-

HUTENA pasMepoM 5 MKM
30°C

BOAa/aueToHNTpUI

0,5 mn/MuH

60 % aueToHuTpuna

60 % — 100 %

100 %

20 mkn

2 MUH
26 MUH
17 MUH

[nuHa sBonHbl ANa Npo6bl, HM

[nuHa BonHLI CpaBHEHUSA, HM

385

500

290

500

dnyopecLeHTHbIN aeTekTop ®nfl, Tuna HP 11002

[OnuvHa BonHbI BO3GYxaatoLLero [nuvHa BOMHbI UCNyckaemoro
Bpewmsi, muH
N3NYYeHUs1, HM U3NYHEHURA, HM
13,50 270 440
18,50 260 420
25,00 290 430
33,00 250 500
38,00 290 430

XpomaTorpammel rpaiyupoBOYHON CMecH M Npobbl BO3ayxa, NonyyeHHble ¢ 3TMMKU napameTpamu, NpuBedeHbl Ha
pucyHkax B.1u B.2. CokpalueHns npuBeaeHsl B npunoxexmm F.

" MZ-PAH — ananutudeckas Xpomarorpadguueckasi KonoHka npoussogctea dupmel  MZ-Analysentechnik,

r. MarHu, MNepmanus.

2) Netektop ®J11 Tuna HP 1100 — AeTeKTop NPOM3BOACTBA KoMMaHum « XbloneTT Makkapay», CLUA.

11
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BaA

CHR
6-methyl-CHR (IS)

onf

OM]1:385 Hm
L
I 1 l | 1 1 | | 1 LI ) | 1 1 1 1 | T LI | | | 1 T 1 | | T 1 1 | 1 LI | | 1 1 | I |
20 25 30 35 40 45 50 55 MUH
o
(]
om
i m %
o o § AMO:290 Hm
[ !
I 1 | LI T | LILIL] I | LI L] | L T | L L | L L L | LI T | LI I |
20 25 30 35 40 45 50 55 MUH
CPP 10,80 Hr DBalP 8,00 Hr
BaA 11,11 Hr DBahA 10,91 Hr
CHR 10,61 Hr BghiP 10,94 Hr
DBalP 7,00 Hr INP 10,20 Hr
6-methyl-CHR (IS) 13,20 DBaeP 10,24 Hr
BbF 10,84 ANT 10,20 Hr
BeP 10,19 Hr BaC 10,00 Hr
BjF 10,70 Hr COR 7,20 Hr
DBacA 8,60 Hr DBaiP 10,24 vr
BkF 11,32
BaP
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PucyHok B.1 — Xpomarorpamma rpagympoBoYHom cmecu MAY
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als M/;290
58 amMa: HM
o
o
(@)
I 1 | T 1 LI | | T LI | | T 1 T | T 1 LI | T 1 LI | | T L] LI | | T T LI | | T T LI |
20 25 30 35 40 45 50 55 MVH
CPP 0,060 Hr/m® DBalP n.d.
BaA 0,101 ur/im® DBahA n.d.
CHR 0,183 Hr/m® BghiP 0,011 Hr/m®
6-methyl-CHR (IS) 0,426 HI'/M2 INP 0,133 nr/m®
BbF 0,150 Hr/m DBaeP n.d.
BeP 0,185 Hr/im® ANT 0,038 Hr/m®
BjF n.d. BaC 0,106 Hr/m®
DBacA n.d. , COR 0,271 Hr/m®
BkF 0,081 Hr/m DBaiP n.d.
BaP 0,132 Hr/m®

n.d.: He oBHapyxuBaeTcA

PucyHok B.2 — Xpomartorpamma npo6bl BO3gyxa
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MpunoxeHne C
(cnpaBo4Hoe)

ad)d)eKTVIBHOCTb JKCTPaKUMN HEKOTOPbIX NOMUUUKITNYECKUX
apomMaTuvecKux yrnesogoponon

O bhekTMBHOCTL IKCTPaKUUM HekoTopbix MAY npuBeaeHa B Tabnuue C.1.

Tabnwnuya C.1— OdDEKTMBHOCTbL IKCTPAKUNMN

CoepguHeHune % CoeauHeHve % CoenuHeHue %
Nnbenso[a, inuper? 36 LinknonenTtalcdlnupeH 80 BeHso[ghilnepuneH 83
AHTaHTpeH 68 [ubeHns[a, hlaHTpaueH 80 XpuzeH 84
BeHna[b]HadT0[2.1-d]TMODEH 70 BeHnso[e]nmpeH 81 BeHso[alnupeH 86

1,2-beH3onupeH
WHaeHo[1,2,3-cdlnupeH 73 ,Elm6eH3[a,c]aHTpaueHa) 81 BeHnas[alaHTpaueH 90
TeTtpadeH
Mepunen® 76 KoponeH 81 BeHso[k]cdbnyopaHTeH 20
nbenso[a, elrmper® 79 TpwdbeHnneH 82 Beso[b]cbnyopaHTeH 92

Yucno namepenun = 4

2 Uneno namepennin = 2.
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(cnpaBoy4HOe)

rOCT P UCO 16362—2009

Pe3ynbTaThl NOBTOPHbLIX U3MEpPEHUN

MapannensHblie uamepeHus cogepxanus MNMAY nposogunuce Ha ctaHumm «Neumarkty» B KénbHe (Tepmanus) B hes-
pane 1992 r. Pe3ynbTaThl M3MEpPEHWI U UX CTaHAAPTHbIE OTKITOHEHWS NpuBedeHbl B Tabnuue D.1, a oueHkn pesynbTa-
ToB — B Tabnuue D.2. MpoaomxnuTenbHOCTL 0TOopa Kaxaol Npobbl cocTaensna 24 4 npu o6bLemMHom pacxoae 16 m3/u.
AHanma npoBoguIv no BbllWenprBegeHHON MeTOANKE.

Tab6nwuuya D.1— 3HayeHnss maccoBon koHUeHTpauum MAY 1 cTaHgapTHble OTKMOHEHWS! Pe3yNbTaToB MOBTOPHbIX U3-

MepeHUN
CoeavHeHune
Homep TRI CPP | BaA | CHR | BHT BjF BeP BbF BkF | BaP | DBahA | BghiP | INP ANT | COR
npoosl
MaccoBas KOHLLeHTpaLusi B aTMOGGEpHOM BO3ayXe, Hr/MS

N1a? | 1,2 2,5 1,6 2,6 0,8 1,4 1,3 2,0 1,1 | 0,1 0,3 3,3 1,8 0,1 1,2
N1b® | 2,0 4,0 2,5 4.4 1,1 2,8 2,1 3,6 16 | 1,0 0,2 50 31 1,0 2,0
N 2a 0,3 2,6 64 | 6,28 | 2,0 2,8 2,7 59 | 26 | 23 0,1 6,9 2,6 0,7 3,1
N 2b 2,6 2,7 6,2 | 6,23 | 2,2 2,4 2,7 59 | 28 | 21 0,1 6,7 2,6 0,7 2,9
N 3a 28 | 163 | 74 7,7 2,2 4.8 3,3 6,5 | 28 | 2,7 1,1 8,9 3,8 2,7 3,9
N 3b 29 | 16,0 | 7,2 7.8 2,2 4,7 3,2 6,2 | 27 | 25 1,1 8,5 3,7 24 3.4
N 4a 0,9 53 2,3 2,6 1,0 1,1 1,2 22 | 09 | 08 0,1 3,0 1,2 0,3 2,0
N 4b 3,7 4,9 5,9 6,4 1,9 3,9 3,5 6,0 | 23 | 21 0,2 8,1 34 1,7 3.1
N 5a 2,4 2,8 5,0 6,2 2,0 1,7 2,9 50 1,7 | 1,4 0,2 6,1 2,9 0,4 2,3
N 5b 2,4 3,2 4,3 6,3 2,1 3,3 2,9 4.9 1,7 | 1,3 0,1 6,1 31 0,5 2,4
N 6a 2,9 2,7 2,9 4,2 1,8 2,4 1,4 3,0 14 | 0,8 0,3 2,5 1,4 0,4 1,1
N 6b 2,6 2,4 2,6 3,7 1,7 2,1 1,4 2,8 1,2 | 0,7 0,2 2,3 1,3 0,4 0,7
N 7a 3,7 6,5 6,2 8,2 3,3 7,2 2,8 57 | 23 | 1,8 0,4 51 2,8 1,0 2,1
N 7b 3,2 5,1 4,9 6,7 2,8 3,7 2,2 4.4 1,9 | 1,3 0,4 38 | 1,91 | 0,7 1,3
N 8a 2,8 9,7 5,0 7.1 2,5 3.1 2,5 49 | 20 | 1,5 0,4 5,2 2,9 0,9 1,8
N 8b 2,7 9,3 4,9 7,0 2,5 3,2 2,5 4,7 1,9 | 1,6 0,1 51 2,9 0,8 2,0
N 9a 28 | 128 | 50 7,2 2,2 3,3 2,8 4.9 1,8 | 1,7 0,8 6,9 3,2 0,9 2,5
N 9b 3.1 9,8 53 7,7 2,4 3,3 3,0 5,2 1,9 | 1,7 0,1 7,0 34 1,0 2,6
N10a | 3,5 | 149 | 58 8,1 2,7 4,2 3,2 58 | 22 | 20 0,1 7.8 3,9 1,4 3,7
N10b | 3,1 | 146 | 52 7,2 2,4 3,6 2,9 53 1,9 | 1,8 0,9 6,9 3,5 1,3 2,8
N1a | 46 | 19,7 | 83 | 11,9 | 3,9 5,6 4.9 85 | 33 | 29 1,4 10,7 | 5,3 2,0 3,8
N11b | 44 | 19,7 | 7,8 | 11,3 | 3,7 4,9 4,5 80 | 31 | 2,7 1,3 10,0 | 4,9 1,9 41
N12a | 34 | 140 | 56 8,0 2,5 3,8 3,3 58 | 21 1,9 0,1 7,5 3,7 1,4 2,8
N12b | 33 | 13,3 | 54 7,7 2,4 3,7 3.1 55 | 20 | 1,8 0,1 6,9 34 1,2 2,5
P 2,8 8,9 5,2 6,8 2,3 3,5 2,8 5,1 20 | 1,7 0,4 6,3 3,0 1,1 2,5
c 0,8 0,8 0,9 1,0 0,3 1,1 0,5 09 | 0,3 | 0,3 0,2 1,2 0,6 0,3 0,4
Crel 275 | 89 | 16,5 | 141 | 11,4 | 304 | 18,9 | 17,9 | 159 | 20,3 | 541 18,7 | 18,5 | 30,1 | 16,0

*) CocepaHue umcna npeacTaensioT coboi napHsle pesynbTatbl U3BMEpPEHnH.

CokpauweHnst N1a n N1b oTHocsiTest k npubopam 1 n 2; p — cpegHee apumMeTMieckoe; ¢ — CTaH4apTHOE OTKITOHE-
HWE; G, — OTHOCUTENBHOE CTaHAAPTHOE OTKIOHEHNE (OTHOCSHLLEECs K p).

15



rocT P UCO 16362—2009

Tabnwuuya D.2 —f{-ctatuctvka pasHocTel pe3ynbTaToB NapHbIX uaMepeHnin na Tabnuubl D.1 Ansi BblUMCIEHUs BEPOSIT-
HocTu P (%) cooTBeTCTBUS

CoeauHenve I Kputuueckoe sHadeHne | OTIMYAIOTCA 3HAYUTENBHO? P, %
TRI 1,268 2,201 Hes3HnauntenbHo 23,1
CPP 1,298 2,201 Hes3HnauntenbHo 22,1
BaA 0,163 2,201 Hes3HnauntenbHo 87,3
CHR 0,488 2,201 Hes3HnauntenbHo 63,5
BHT 0,409 2,201 Hes3HnauntenbHo 69,0
BjF 0,038 2,201 Hes3HnauntenbHo 97,1
BeP 0,644 2,201 Hes3HnauntenbHo 53,3
BbF 0,504 2,201 Hes3HnauntenbHo 62,4
BkF 0,478 2,201 Hes3HnauntenbHo 64,2
BaP 0,163 2,201 Hes3HnauntenbHo 87,3
DBahA 0,428 2,201 Hes3HnauntenbHo 67,7
BghiP 0,423 2,201 Hes3HnauntenbHo 68,0
INP 0,594 2,201 Hes3HnauntenbHo 56,4
ANT 0,790 2,201 Hes3HnauntenbHo 44.6
COR 0,240 2,201 Hes3HnauntenbHo 81,5

MpumeyaHnune—Ecnum |f| < KPMTUYECKOTO 3HAYEHWS], TO 3HAYEHUS OTNINYAIOTCA HE3HAYUTENBHO.
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MpunoxeHne E
(cnpaBo4Hoe)

CpaBHUTenNbHbIe USMEPEHUA U npoBepKa MHBapUaHTHOCTU pacnpepneneHuUA
nonUUUKNU4YeCcKUX apomatuvyeCcKux yrnesogoponoB

E.1 Obwwme nonoxeHwns

MpuBeaeHHas B CTaHAapTe NpoueaypauaMepeHuii 6bina BanmaypoBaHa no NnpoaocrmkuTensHocTn otéopanpo6 [11],
no BelGoOpy PUNBTPOB, NO BIMAHWIO OKCUAAHTOB M ONpeAeneHnto MakcumarnbHbix 06beMoB npob. MonyyeHHble pesynbTa-
Tbl 66NV NoATBEPXXAEHBI MCCnegoBanusamu [12], [13], [14]. bbino Takke NoaTBEPKAEHO NOCTOAHCTBO NPOMUIA BblgeNeHns
MAY (noctosiHHbIN cocTas MAY) gns ot6opa Npob NpogoIKUTENBHOCTLIO A0 24 .

M3-3a pasnmuHon XMMmnyeckom n oTOXUMUHECKOM akTMBHOCTU [TAY v pasnnuuni B 4aBNeHUM NX HaCblLLEHHbIX NapoB
npu yBenvueHuun BpeMeHun otéopa npob Bo3pacTaeT BEpOSITHOCTb XMMUYECKOTO PasnoXeHns (OKMCINEHNS, HUTPOBaHWS), @
TakKe NoTepb 3a cHeT ucnapenwns (ynetyunsanus) MAY, yxe oceBwmnx Ha unbTpe [5]. YacTuuHoe pasnoxeHne nHanengy-
anbHbIX [AY (Hanpumep, 6eH3o[b]HadT0[2,1-d]THodhbeHa, uuknoneHTalcdlnMpeHa, aHTaHTpeHa) MOXHO BbISIBUTb, NPOBE-
puB, siBNsieTca Ny pacnpegenenue MNMAY no coctapy [9] cTabunbHbIM UNKU N3MeHsIETCA B TeveHue BbibpaHHoro nepuoga
oT6opa npo6. [ins npoBepku cpaBHmBato T npodune BeigeneHus MNMAY B npo6e, oTobpaHHol 3a Becb Nepuog oTéopa npob, ¢
npocunsimm MAY B npobax, 0To6paHHbIX NOCNeAoBaTeNnbHO B TeHeHue Gornee KOPOTKMX MHTEPBAIIOB BpEMEHM B Npegenax
3TOro nepuoaa Ha ogHoOM MecTe (Hanpumep, oT6op ogHoN NPoGbI B TeveHne 24 4 oT6op 24 Npob 3a kaxabln criegyowmn
vac).

E.2 Mopo6we npodmnen sarpasHeHns sosgyxa MNAY

OueBuaHoe nogobue pacnpegeneHuin no cogepxanuto npodunen MAY (T.e. COOTHOLIEHUSA 3HAYEHUI MACCOBOM
KOHUeHTpaumm nHameugyanbHbix MAY) Bbino HeogHOKPaTHO ONUCaHo B pasHblx Nybnukauusx [5], [9], ocobeHHo B cnyyae
cpefHerofdoBbIX 3Ha4eHWn. OTU paHee caenaHHbie HabnogeHVs Obinu NnogTBepXAeHbI AeTanbHbIM UccreioBaHnem [15] ¢
MCMNOMNb30BaHWEM PA3INYHbIX CTaTUCTUHECKMX METOAOB aHaNM3a pe3ynbTaToB N3MEePEHNI, NPOBEAEHHBIX B PaMKax onpe-
JeneHus 3arpasHeHHoCTr Bosayxa MAY.

PaanunuyHble MCTOYHUKKM BbiaeneHus [TAY, Takne Kak KOKCOXMMUYecKue 3aBoabl, 6bITOBbIE YCTPONCTBA AT CKUTaHuUs
APOB UKW aBTOTPAHCMNOPT, UMEIOT pa3nu4Hbie NPOMUNN No COCTaBy u cogepxanunto soigensemeix MAY. MNpumepom atoro
MOXET CMyXuTb pa3bpoc pes3ynbTaToB M3MEPEHUI 4NA MHAMBUAYANbHLIX COEAUHEHUI, MONYYEHHbIX B TEYEHUE 24 Y Ha
MHOTOYMCITEHHbIX KOHTPOMBHO-U3MEPUTENBHBLIX CTAHUMSX, @ TAKKE BbIUMCIIEHHbIE Ans Gonee AnMTensHOro nepnoaa epe-
MeHM roaa. 3T1o GbINo TaKkKe NPOAEMOHCTPUPOBAHO 4TS NEPEMEHHBIX METEOPONOIMUeckux ycrosuin. O4eBUHO B TeHEHNe
ONVUTENBHOro Neproaa BpeMeHn MMeeT MeCTO «KycpeiHeHne» pa3nuuun B npodmnsx. B nccnegosanumsix [15] perpeccnon-
HbIM METOZ0M Ha BCeX 85 KOHTPOIIbHO-U3MEPUTENBHBIX CTAHLUSAX GbiN BLIMUCIIEHBI KOPPENSALIMY MEXY 3HAaYEHUSIMU Mac-
COBOW KOHUeHTpauuu GeH3[a,hlaHTpaueHa u nsTM ApyrMx YacTo npucyTcTBylolmx B Bo3gyxe [AY (6eH3o[e]nupena,
6eHa[alaHTpaueHa, 6ubeHs[a, hlaHTpaueHa, 6eH3o[ghilnepuneHa, KOpoOHeHa), a Takke KOppensiuMu Mexay 3Ha4YeHUsMU
MaCCOBOM KOHLUEHTpaumu 6eHso[alnmpeHa u cymmoli 3HaY€HWI MaccoBbIX KOHUeHTpauuin nstv apyrux MAY. Pasbpoc
CpeaHerofoBbIX 3Ha4Y€HUI I MacCOBOM KOHLEHTPaLUN MHAMBUAYANbLHOIO COEAUHEHUS, NONMYYEHHbIX HA KOHKPETHOW CTaH-
U1K, OKONo NuHUM perpeccum 6ens[alnuper/EMAY, koTopasi CryXura KpuTepmem KauecTBa, 0Ka3asrcsl He3HaYUTENbHbLIM U
coctasurn He 6onee 20 %. Takum o6pa3om, pasnuumsi Mexay NpodurisiMm, NoNy4YeHHbLIMU HAa KOHKPE THOW CTaHUuK, 6binv no
NopsiAKy BENUUUHBLI TAKOBBIMU, YTO paanuuusi Bo BNusiHusix [AY Ha 3arpsi3HeHue Bo3fyxa B nepesofe Ha 6eH3o[a]nmpeH no
MHEHUIO MEAVKOB HE BbISIBIIEHbI U B HACTOSILLLIEE BPEMSI.
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MpunoxeHne F
(cnpaBo4Hoe)

Pusnyeckne NOCTOsAHHbIE NONULUKITNYECKUX apomatTu4dyeckux yrneesogoponosB

BeHa[alaHTpaueH BaA
MonekynspHas dopmyna: CigHy2

PerncrpaumorHbiii Ne CAS": 56-55-3

T.T.K, °C: 400

Touka nnaenexus, °C: 160,7

[aenexune HacbiweHHoro napa (klMa npu 25 °C) 1,5 x 107

XpuseH

MonekynsipHast hopmyna: CigHi2 CHR
PernctpaumonHbin Ne CAS: 218-01-9

T.T.K., °C: 448

Touka nnaesnexusi, °C: 253,8

[aBneHune HacbliweHHoro napa (kMa npu 25 °C) 5,7 x 107"
BeHso[b]cdnyopaHTeH BbF
MonekynsipHast chopmyna: CooH12

PernctpaumonHbin Ne CAS: 205-99-2

T.T.K., °C: 481

Touka nnaBnexusi, °C: 168,3

[aBnexune HacbiweHHoro napa (kMa npu 25 °C) 6,7 x107°

e

BeH3o[fldpnyopaHTeH

MonekyrsipHasi popmya: CaoH1z BjF
PernctpaumonHbinn Ne CAS: 205-82-3

T.TK., °C: 480

Touka nnasnexusi, °C: 165,4

[aenexune HacblweHHoro napa (kMa npu 25 °C) 2,0x107

gt

1 “ “ “ “
) Homep no CAS — yHMKanbHbIN YMCNEHHBIN MAEHTUDUKATOP XMMUYECKUX coeauHeHWn, npuceanBaembii CAS
(Xummnyeckow pedepaTvBHOW CIy>X60M).
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Benso[k]cnyopaHTeH

BkF

MonekynspHast dpopmyna: CoyoH12

PerncrpaumonHbii Ne CAS: 207-08-9

T.T.K, °C 480

Touka nnaenexus, °C: 215,7

Nasnexue HacbiweHHoro napa (kMa npu 25 °C) 2,1x107° ‘
BeHso[alnnpeH BaP

MonekynsipHasi dpopmyna: CxoHy»

PeructpaumonHbii Ne CAS: 50-32-8

T.T.K, °C: 496

Touka nnaenexus, °C: 178,1

JlaBrnenue HacklleHHoro napa (kMa npu 25 °C) 7,3x107"° O
Whaewo[1,2,3-cd]nupen INP

MonekynsipHasi dpopmyna: CxHio

PerncrpauvonHbii Ne CAS: 193-39-5

T.T.K, °C: 536

Touka nnaenexus, °C: 163,6

NasneHue HacblweHHoro napa (kMa npu 25 °C) 1,3 x 107" . !
Nu6ens[a, hlaHTpaleH DBahA
MonekynsipHas popmyna: CosHs

PerncrpauvonHbii Ne CAS: 53-70-3

T.TK., °C: 524

Touka nnaenexus, °C: 266,6

NasneHue HacblweHHoro napa (kMa npu 25 °C) 1,3 x 107"

[unbeH3s[a,claHTpaueH DBacA
MonekynsipHasi popmyna: CosHyy

PerncrpaumnonHbii Ne CAS: 215-58-7

T.T.K, °C: 518

Touka nnaenexus, °C: 205-207

JaBrieHve HachiweHHoro napa (kMa npu 25 °C) 1,3 %1072

&
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[nbeHso[a,elnupeH

MonekynsapHas dopmyna: CoqH14
PernctpaumnonHbii Ne CAS: 192-65-4
T.T.K., °C: 592
Touka nnaenexusi, °C: 244 4
[aenenue HacbiweHHoro napa (kMa npmu 25 °C) okono 107" O
Onbenso[a,invpeH P
MonekynsipHas dopmyna: Co4H14 DBaiP
PernctpaumonHbii Ne CAS: 189-55-9
T.T.K., °C: 594
Touka nnaBnexusi, °C: 282
[laBnenue HacslleHHoro napa (kMa npu 25 °C) 3,2x107" i
Nv6ensola,/InupeH DBalP
MonekynspHas dopmyna: CosH14
PernctpauunonHbii Ne CAS: 191-30-0
T.TK., °C: 95
Touka nnaenexusi, °C: 162,4
HaeneHue HacbiweHHoro napa (kMa npu 25 °C) okoro 107° I
B6-MEeTUNXpU3eH 1S
MonekynsipHas popmyna: CigH14
PernctpaumonHbivi Ne CAS: 1705-85-7
T.T.K., °C: 458
Touka nnaenexus,, °C: 160,3
[JaeneHue HacbiweHHoro napa (ka npu 25 °C) okono 107°

(oueHka)

CH,4

LnknonenTalc, dinvpeH CPP
MonekynsipHas dopmyna: CigHqo
PernctpaumonHbii Ne CAS: 27208-37-3
T.TK, °C: 439
Touka nnaenexus, °C: 170
HaeneHue HacbiweHHoro napa (kMa npu 25 °C) okono 1077
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BeH3so[alxpuaeH

BaC

MonekynsipHasi dpopmyna: CooHia
PerncrpauvonHbii Ne CAS: 213-46-7
T.T.K, °C: 518-520
Touka nnaenexus, °C: 367-369
NasneHue HacblweHHoro napa (kMa npu 25 °C) okono 107"

(oueHka)
Benso[e]nmpen BeP
MonekynspHast dpopmyna: CoyoH12
PerncrpaumonHbii Ne CAS: 192-97-2
T.T.K, °C: 492,9
Touka nnaenexus, °C: 179
JlaBrenue HacklleHHoro napa (kMa npu 25 °C) 7,3x107"° O
AHTaHTpeH ANT
MonekynsipHasi popmyna: CxoHyo
PerncrpaumonHbii Ne CAS: 191-26-4
T.T.K, °C: 547
Touka nnaenexus, °C: 246
[aBnenve HachilweHHoro napa (kMa npu 25 °C) okono 107"

(ouerka) OO
BeHnso[ghilnepunex BghiP
MonekynsipHas popmyna: CooHy
PerncrpauvonHbii Ne CAS: 192-97-2
T.T.K, °C: 550
Touka nnaeneHus, °C: 278
NasneHue HacblweHHoro napa (kMa npu 25 °C) 1,3 x 10" ‘
KopoHeH COR
MonekynsipHasi dpopmyna: CosH1o
PeructpaumonHbii Ne CAS: 191-07-1
T.T.K, °C: 525
Touka nnaenexus, °C: 438-440
JlaBrnenue HacklleHHoro napa (kMa npu 25 °C) 2,0x107"

Hpyras vidopmaums npusegera s [17]n [18].
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Mpunoxexnne G
(cnpaBouHoe)

MNMepeyveHb KONOHOK ANA BbICOKO3(h(heKTUBHOW XMAKOCTHON XpoMaTorpacdumn

Bce nepeuncnenHblie MAY gonxHbl 6biTb pazgeneHsl. PasaeneHne 3aBMCUT OT YCIOBUIA 3KCNMyaTaumm, Xapakre-
PUCTUK KOMOHOK, TeéMrepaTtypbl.

Kononkn RP1) (Tun C-18), c noMolLibio KOTOpbIX MOTYT 6bITb pasfieneHbl [AY B cooTBeTCTBMM € 5.2.3.2; ANMHA KOMOH-
k1 o1 50 4o 250 mm, paamep YacTul HanonHUTeNsa — o1 3 4o 10 MKM B 3aBUCUMOCTH OT BblGOpa 0aHON U3 NpeACTaBeHHbIX
HWXe cucTem Tuna);

LiChroCART 250-4 LiChro-spher PAH;

MZ-PAH;

Supelcosil LC PAH;

UltraSep ES PAH;

Vydac 201 TP 52.

" RP — Reverse Polarity (06palleHHas nonspHocTb).

2 TUnbl KONOHOK, NpvBedeHHbIE B HACTOSILLEM CTaHAapTe, COOTBETCTBYIOT TPEeBOBaHMSAM, YCTAHOBMEHHbLIM HACTOSI-
WuM cTaHgapTom. Kaxgas kornoHka, uMerowas coGCTBEHHOE TOProBoe HAMMEHOBaHWe, ABMNSETCS YHUKaINbHON U BbiMycka-
€TCH eAVHCTBEHHbIM M3rOTOBWTENEM; OQHAKO KOMOHKU MOTYT ObITh NMONyqeHbl Y PasnuyHbIX NOCTaBLUMKOB. [JaHHast MHop-
mMauvsa npueBegeHa ans ygobcTBa nonb3oBaTenell HacTOSIWLEro cTaHaapTa U He ABMNSEeTCH peknaMon mpogykumu co
cTopoHbl MCO. Jonyckaetcs ucnonb3oBath APYryto Npoaykumio, ecnv 6yaeT OKasaHo, YTo C e NOMOLLbIO MOXHO Morny-
YWTb @HanornyHble pesynbTarThl.
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