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2 BHECEH TexHun4yecknm komuteToM no ctaHgaptusaummn TK 31 «HedpTsaHble TOn/MBa M cMaso4Hble
mMatepuasibi»

3 YTBEPX/JEH N BBEAEH B AEMCTBUE Mpukazom deaepasibHOr0 areHTCTBa no TeXHUUYECKOMY pe-
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4 HacTtoswuii ctaHgapT naeHTuyeH ctaHgapty ACTM [ 5599—00 (2005) «MeTon onpeaeneHns okcu-
reHatos B 6eH31He ra3oBoi xpomartorpaduein ¢ cesieKTUBHbIM M1aMeHHO-UOHU3aLMOHHbIM leTEKTUPOBaHNEM
no kucnopogy» (ASTM D 5599—00 (2005) «Standard test method for determination of oxygenates in gasoline
by gas chromatography and oxygen selective flame ionization detection», IDT].

HanmeHoBaHMe HacTosILLero ctaHgapTa U3MeHeHO OTHOCUTE/IbHO HaMEHOBaHUA yKasaHHOro ctaHgap-
Ta Ansa npusefeHns B cootBeTcTBme ¢ FOCT P 1.5—2012 (nyHkKT 3.5).

Mpu NpYMeHeHNN HaCcTosLLEero cTaHgapTa peKomeHayeTCss UCNO/b30BaTh BMECTO CCbUIOYHbIX CTaHAap-
T0B ACTM COOTBETCTBYIOLME UM HaLNOHa/IbHblE CTaHAAPTbl, CBEAEHUSA O KOTOPbIX MpuBeAeHbl B AOMNOJTHU-
TeNlbHOM npunioxeHun JA
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M NonpasBoK — B eXeMeCAYHOM MH(OPMaLVOHHOM yKasaTesie «HaunoHasbHble cTaHgapThi». B cnyvae
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cTaHgapThi». COOTBETCTBYOLWAasas nHPopMauus, yBeloM/IeHNne U TEKCTbl pasmMeLlalnTCsA Takxke B UH-
hopmaLMOHHOW cncTeMe 06LLero nosb3oBaHnsa — Ha ohuLmnanbHOM caliTe defepasibHOro areHTCTBa no
TEeXHUYEeCKOMY PeryimpoBaHuio 1 MeTposiorun B ceTun NHTepHeT (wmv.gost.ru)
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My perysivMpoBaHvio 1 METPOsIorum
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HAUMWOHANBbHBIN CTAHOAPT POCCUMCKOW SGEJLEPALUNMN

BEH3VH

OnpegeneHne oKCUreHaToB METOAOM ra3oBoOli XpoMaTorpaguun ¢ CeNeKTUBHbIM
nAaMeHHO-NOHM3aLMOHHbLIM AeTeKTUPOBaHNEM MO KUcnopoay

Gasoline.
Determination of oxigenates by method of gas chromatography and oxygen selective flame ionization detection

Jata BBegeHns — 2012—07—01

1 O6nacTb NpUMeEHeHUs

1.1 HacToswwmii cTaHgapT ycTaHaB/iMBaeT MeToZ ra3oBoli Xpomarorpaduy /11 KOIM4eCTBEHHOro onpe-
AeneHns opraHM4ecknx OKCUreHaToB B GeH3MHe, MMeloleM TemnepaTypy KOHLUA KuneHus He Bblwe 220 °C,
1 COGCTBEHHO OKCUreHaToB, MMeEKLWNX TemnepaTypy KoHua kuneHus go 130 °C BkIouMTenibHo. Metoa npu-
MEHVM MpU CoAlepPXXaHUN OKcureHaTtos B gnanasoHe ot 0.1 % macc, o 20 % macc.

1.2 HacToswwmi ctaHgapT NPUMEHAIOT AN onpefesieHNss MaccOBOW KOHLUEHTpauum Kaxaoro coegu-
HEHWA OKcureHaTa, MPUCYTCTBYIOLWEro B 6eH3nHe. na kannbpoBKN Heobxoauma UAeHTUUKaLNA Kaxaoro
onpegensieMoro okcureHata. OfgHako AeTeKTOp Mo KMC/Iopoay, UCNOoMb3yeMblli B HACTOSIWEM MeToAe, BblaaeT
OTKNUK, MPONOpUMOHasIbHbIA Macce kucnopoga. Hactoawmm MeTogoM MOXHO onpefesiTb MacCoOBYHO KOH-
LeHTpaLmio Kucnopoaa, cofepxallieroca B t060M coefuHEHUM OKCUreHaTa UcnbITyemoro obpasua, ecnm ok-
cureHaT HeBO3MOXHO MAeHTMduUmMpoBaTb. ObLee cogepxaHue Kucnopoga B 6eH3MHe MOXHO onpefennTb
no cymmMe TOYHO OfnpefefieHHbIX UHAMBUAYabHbIX KMCNOpoAcoAepXalmx coefgnHeHuii. CyMMUpOBaHHYO
naowagb ApYrux HeKasIM6poBaHHbIX UAN HEU3BECTHbIX KUCNOPOACOAEPXAaWMX COeAUNHEHWUN, NPUCYTCTBYIO-
LWMX B 06pasue, MOXHO NepeBecTV B MACCOBYIO KOHLEHTPaLMIO KUCIopoja U CyMMMpoBaTb ee C KOHLEeHTpa-
Luen Kucnopoaa U3BeCTHbIX KNC/TOPOACOAePXalLnX COeqUHEHWIA.

1.3 3HaueHus, ycTaHOBNEHHbIE B egnHuLax CU. aBnaloTca cTaHAapTHbIMU. 3HaUYeHUs B CKOGKax npuBo-
OATCA TONBKO ANA MHopmauun.

1.4 NpuMeHeHMe HacToSALLEero ctaHaapTa CBA3aHo C UCMNOJIb30BaHNEM B NPOLLECCE UCMNbITaHNSA ONacHbIX
MaTepuanos, onepauunii n obopyaosaHus. B HacToswem cTaHgapTe He NpeayCMOTPEHO pPacCMOTpeHne Beex
BOMpocoB obecneyveHns 6e3onacHoOCTU. MNonb3oBartesib HACTOALWEro cTaHgapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOB/IEHME COOTBETCTBYIOLMX NpaBu/ TEXHNKM 6e30MacHOCTUN 1 OXpaHbl TpyAa, a Takke 3a onpejenieHne
3aKoHoJaTeNIbHbIX OrpaHNYeHnin 4,0 NPUMEHEHNA HACTOSALEro ctaHgapTa.

2 HopmaTtunBHbIe CCbISIKA

B HacTosiweM cTaHAapTe MCMNOob30BaHbl HOPMATMBHbIE CCbIIKM Ha cneaytolne cTaHgapTbl. Ana gatu-
POBaHHbIX CCbI/TIOK MPUMEHSIIOT TO/TbKO YKa3aHHOe M3faHue CCbIZIOYHOro cTaHaapTa, A1 HeJaTupOoBaHHbIX —
nocnegHee n3gaHue (BkIovasi BCe U3MEHEHUS).

ASTM D 1744. Test method for determination of water in liquid petroleum products by Karl Fischer
reagent (MeTopg onpegenieHns BoAbl B XXMAKNX HedhTenpoayKTax ¢ MCNosib30BaHMeM peakTusa Kapna ®uwepa)

ASTM D 4175, Terminology relating to petroleum, petroleum products, and lubricants (TepmuHonorus,
OoTHOCSWAsACA K HedpTW, HedhTenpoayKTam 1 CMa3oyHbIM MaTepuanam)

ASTM D 4307, Practice for preparation of liquid blends for use as analytical standards (PykoBogcTsBo no
NPUroTOB/IEHUIO XUAKNX CMECe A1 UCNOMb30BaHNs B KAYECTBE aHA/IMTUYECKUX CTaHOapTOB)

ASTM E 594. Practice for testing flame ionization detectors used in gas or supercritical fluid chromato-
graphy (PykoBoACTBO MO nM/iamMeHHO-MOHU3aLMOHHBLIM AeTeKTopaMm, UCNOo/Ib3yeMbiM B ra3oBOi W CBEPXKPU-
TUYECKOW XMAKOCTHOW XpomaTorpadun)

M3paHune oduymansHoe
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ASTM E 1064. Test method for water in organic liquids by coulometric Karl Fischer titration (Onpegene-
HUe BOAbl B OPraHNYecKnX XUAKOCTSIX METOAOM Ky/IOHOMETPUYECKOro TutpoBaHusa Kapna ®duwepa)

ASTM E 1510. Practice for installing fused silica open tubular capillary columns in gas chromatographs
[PykoBoACTBO No razoxpomarorpadomMyeckmM KBapLeBbIM KOTOHKaM C OTKPbITbIMU TPyGUaTbiMK Kanunispamu,
3anosIHeHHbIMM N1aB/IEHbIM KBapLeM (4BYOKUCHIO KPEMHWS))

3 TepMuUHbI 1 onpeaeneHvs

3.1 B HacTosileM cTaHAapTe NPUMEHEHbI CrieytoLLme TePMUHbI C COOTBETCTBYHOLLMMW ONpPeaeIeHUSIMU.

3.1.1 He3aBuUCUMbIe 3TaNlOHHble cTaHdapTbl (independent reference standards): O6pasubl okcure-
HaToOB A1 Ka/IMGPOBKM, KOTOPble NMPMO6peTaloT WAM rOTOBAT M3 MaTepunasioB He3aBMCUMO OT CTaHAapTHbIX
06pasL0oB KOHTPOSISi KaYecTBa Y UCMNO/b3YIOT A1 YCTAHOB/EHNSI TOYHOCTY MeX/1a60paToOpPHbIX UCMbITAHWUIA.

3.1.2 okcureHart (oxygenate): Kncrnopogcogepxatiee coegmHeHne, Takoe Kak CIMpT Uav npocTtoli achup,
KOTOpOe MOXeT 6bITb UCMO/Ib30BaHO Kak TONAMBO Uan go6aska K Tonamsy (ACTM [ 4175).

3.1.3 cTaHgapTHble 06pa3ubl NPOBEPKN KOHTPONA KadecTBa (quality control check standards): O6-
pasLbl OKCUTreHaToB AJ/151 Ka/IMOPOBKM, UCNONb3yeMble /15 YCTaHOB/IEHNSI MOBTOPSIEMOCTM MeX1abopaTopHbIX
NCMbITaHNNA.

4 CyuHOCTb MeToa

4.1 BHYTpeHHU cTaH4apT HeMellalollero okcureHara, Harnpumep 1.2-gMMeToKkcuatama (4MMeTUI0BOro
3ahrpa 3TUNEHININKOIA) [06aBNAIOT B 06pasel, 6eH3nHa B TpebyemMom KosimyecTBe. MNpeAcTaBuTeNIbHYIO ajlnk-
BOTY 06pasLa 1 BHYTPeHHWIA cTaHA4apT BBOAAT B ra3oBblii XxpomaTorpadd, OCHaleHHbIN KanuaispHOW KO/OH-
KOli, obecrneumnBatolleli pasgesieHne OKCUreHaToB. Yr/1eBOA0POAbl U OKCUreHaTbl 3/IIONPYIOT U3 KOJIOHKU, HO
INNbKN OKcureHaTtbl onpeAensaoT C UCMOMb30BaHNEM M1aMEHHO-UOHU3aLMOHHOIO [leTekTopa Mo Kucropoay
(OFID). OnucaHve netektopa npeactaBneHo B pasjesne 6.

4.2 KannbpoBoYHble CMecu MPUMEHSIOT AN onpefesieHNns BPeMeHN yAepKUBaHUS U OTHOCUTE IbHbIX
KO3 PULMEHTOB OTKIMKA (N0 Macce) 419 OKCUTeHaToB, NPeACTaBAlWNX uHTepec. lMNpeanaraemble Kaiu-
6pOBOYHbIE MaTepuasibl ykasaHbl B 8.2.

4.3 Mnowaab NMKa Kaxaoro okcureHata B 6eH3nHe N3MepstoT OTHOCUTESIbHO NJIOWaAM NKa BHYTPEH-
Hero ctaHgapTa.

MpuMeuyaHne — BblfI0yCTAHOBMIEHO, YTO €CNN 1,2-AYMETOKCUMITAH UCTIONb3YIOT KakK NOAXOAALNIA BHYTPEHHWI
CTaHAapT, APYr1e OKCUTeHaTbl MOTYT 6biTb UCMOJ/Ib30BaHBI MPU YC/IOBUM, YTO OHU OTCYTCTBYIOT B 06pasue 1 He MewarT
onpeAeneHnio coesuHeHuit, NpescTaBsoWmnX UHTepec.

5 3HaueHuve 1 npnmeHeHve

5.1 Ans 6eH3MHa, NOAYYEHHOro CMellMBaHMeM, BaXHO onpefesieHre opraHMyecknx Kucnopoacognep-
Xawmnx coeguHeHniA. CnnpTbl, NPOCTbie 3hMpbl U APYrne oKCcUreHaTbl A06aBNAKOT B 6EH3WH A1 YBEINYEHUS
OKTaHOBOTO YNC/a N YMeHbLUEHUsI BbIGPOCOB MOHOOKCHAA Yriepoa U3 BbIX/I0NHOM TPy6bl. OHU [OMKHbI 6bITb
[o6aBrieHbl B HaAnexallen KoHueHTpauMm n Nponopumsx, Ytobbl nsbexartb ha3oBoro pasgeneHns 6eH3vHa
1 npobnem B paboTe gBuratens.

5.2 HacTtosiwumii metog ucnbiTaHusi oGecneymBaeT AOCTAaTOUHYIO CEe/IEKTUBHOCTbL MO KUC/I0poay OTHOCU-
TeNIbHO Yr/1eBOAOPOAOB N HYyBCTBUTE/IbHOCTb, MO3BOJISAIOWYO ONpeaensaTb OKCUreHaTbl B o6pasuax 6eH3nHa
6e3 nomex, NCXOAALNX OT YrNIeBOAOPOAHON MaTpULbI.

6 TeopeTnyeckne ocHoBbl paboTbl OFID

6.1 CncTema ceneKkTUBHOIO onpeesieHnss opraHn4eckn CBA3aHHOIO KUC/I0poJa BK/IIOYaeT peakTop pas-
JIOXEHUS. peakTop rngporeHunsaunn (meTaHansep) U naameHHO-MoOHM3aunoHHbIN getekTop (FID). Peaktop
pasnoXeHusi, COeAUHEHHbI HEMOCPeACTBEHHO C ra30XpomaTtorpadduyeckoli KanuaisipHoO KOMIOHKOM, COCTOUT
13 nnaTuHo-pogmuesoii (Pt/Rh) kannnnsapHoii Tpybkn. MoHookeug yrnepoga (CO) ob6pasyeTcs U3 coefUHEHWN,
coepxallimx KMcnopos, no criegytolwemMy ypaBHeHUIo peakunmn

CaHyOr ->2C0O +(y/2)H2 +(x-z)C. 1)
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6.2 /136bITOYHBIN CMOM Caxun (Kkokca) obpasyeTcsi B N1aTMHO-POANEBON TPyOKe peakTopa pas3/ioxXeHus B
pe3ynbTate BBeAEHUS YrneBoAOPOAOB, BXOAALWMX B cocTaB obpasua, Wiy npu Hanuumm yrnesogopoga (Ha-
npuvmMep. NeHTaHa Uan rekcaHa), yCKOpSILWero passioxeHune, Uiy 1 Toro u gpyroro.

Cnoii caxu (KOKca) YCKOpsieT peakLMio pa3/fioxXeHNst U NoAaB/IsAeT YyBCTBUTENIBHOCTbL MO Yr/1IEBOAOPOAAM.

6.3 MoHooKcug yrnepoga, obpasyowniica B peakTope pas/ioxXeHus, NpeBpaLlaeTcs B MeTaH B peakTo-
pe rmaporeHmsauun no caeayowemMy ypaBHeHUIO peakuum

CO +3H2 CH4+h~O. ()

MeTaH BnocrieacTBun onpenenstoT ¢ nomouwbio FID.

6.4 PeakTop rngporeHusaumm (MetaHan3ep) COCTOUT U3 KOPOTKOW OTKPbLITOW CTEKISAHHOW KanunnasipHoi
TPYOKM, MOKPLITON BHYTPM OKCMAOM aJTFOMUHUS C af,COPOMPOBaHHbIM HUKENEBLIM KaTa/In3aTopoM C NMOPUCTbIM
cnoem (PLOT), nnm Tpybkun 13 HepxaBeloLLe cTanun, coaepxalleli katansartop Ha HUKeneBoW ocHoBe. B 3a-
BUCUMOCTU OT KOHCTPYKLUUN NPpMBOPOB ero yctaHasmBaroT BHYTpU nnu nepep, FID. n oH paboTaeT B npegenax
3HauyeHuin Temnepatypbl oT 350 “C go 450 °C.

NMpumeuyaHne — BeH3NHbI C BbICOKUM COLEPXAHNEM CEPbI MOTYT BbI3biBaTh NOTEPU YyBCTBUTENBLHOCTY AeTek-
TOpa. B CBSI3M C YeM OrpaHMUMBAIOT YMC0 06PA3L0B, KOTOPbIE MOTYT 6bITh NMPOAHANIM3MPOBAHbLI NMEPEA TEM. KaK KaTtasiu-
3aTop ByfeT HYXAATbCs B 3aMeEHe.

7 Annapartypa

7.1 T'a3oBblii xpomaTtorpad

MOXHO NpuMeHATb N60M ras3oBbIli XxpomaTtorpad), nmerLwui cnegytowme paboumne xapakTepucTuKn:

7.1.1 MporpaMmmartop TemnepaTypbl KOIOHKW. XpomaTorpad, ocyLecTBASAOWNI MHeHOe NporpaMmmu-
poBaHue TeMnepaTypbl B AnanasoHe, 4OCTAaTOYHOM A1 pa3fe/ieHUss MHTepPeCyoLWnX CoegUHEHNIA.

7.1.2 Cuctema BBOfa ob6pasua. /llobas cumctema, cnocobHasa ocyuecTnATb Bog 0,1— 1.0 mkn npea-
CTaBUTE/IbHOrO XNAKOro obpasua B yCTPOCTBO rasoBoro xpomarorpadga co c6pocom. MNpu 3TOM MOXHO u1C-
NnoNb30BaTbh MUKPOLUMPULbI, aBTOMaTU4YeCckmne NPO600TOOPHUKN U BEHTUAN A1 0T6Opa XUAKUX NPo6. VHXek-
TOp cO cO6pOCOM, CNOCOBHbIV TOYHO perynupoBaTtb copoc B gnana3oHe 10:1—500:1.

7.1.3 PerynmpoBaH/e NMOTOKOB rasa-HOCUTENs W rasoB AeTeKkTopa. [OCTOSHHbIA KOHTPO/Ib NMOTOKOB ra-
3a-HOCUTE/IA 1 rasoB JeTeKTopa SABMSETCA BaKHellnM hakTopoM Mpu onTumusaumm 1 nocnegosaresibHOM
BbIMOSIHEHUW aHan3a, 4YTo AOCTUraeTCs UCNONb30BaHNEM PErynsiTOpoB AaBJfleHUst NMOTOKOB rasa-HocuTens,
BOA0OPOAA 1 BO3AyXa.

CKOpPOCTM ra3oBbIX MOTOKOB U3MEPSAIOT /IH06LIMU NOAXOAALMMN CNOCO6aMMU.

[aBneHuve rasa, nocTynarowero B xpomarorpad, AO/HKHO 6bITb He MeHee Yem Ha 70 klMa (10 psig) 60nb-
le. Yem JaBfieHNe perynmpyemoro rasa, NnocTtynarouero B xpomarorpad A1 kKomneHcauuy npotnsoasie-
Husa. MNpuemnembiM sBaseTca gasneHve 550 kMa (80 psig).

7.2 [etekTtopHasa cuctema OFID

Cunctema OFID cocTouT U3 peakTopa pass/ioXeHUs, peaktopa rmgporeHusaunm (MetaHaiaepa) u nna-
MEHHO-MOHU3aunoHHoro aetektopa (FID). Cxema Tunu4yHol cuctembl OFID noka3aHa Ha pucyHke 1.

7.2.1 [eTeKTOp AO/IKEH COOTBETCTBOBATb WM NpeBocxoauTb TpeboBaHma ACTM E 594 npu paboTe B
06bIYHOM pexume FID. ycTaHOB/IEHHOM U3rOTOBUTESIEM.

7.2.2 B pexume paboTbl cucteMbl OFID feTeKkTop A0/1XKEH COOTBETCTBOBATL UM MPEBOCXOAUTL Creay-
oume TpeboBaHUA:

a) IMHeHOCTb, paBHY NN 6onbluyto Yem 103;

b) YYBCTBUTE/ILHOCTbL MO K1copogy meHee 100 ppm macc. (1 ng O/s):

C) CeneKkTMBHOCTb NO KMCNopoacoAepXalunm coegmHeHnsaMm, 6onee yem B 10e NpeBOCXOAALLYIO Ceslek-
TUBHOCTbL MO yrnesoopoam:

d) oTcyTCTBME NMOMEX OT CO3/TOUPYHOLLNX coeamHeHunii npyu Beoge 0,1— 1.0 mkn o6pasua;

€) 3KBUMOJIAPHbIA OTKANK NO KMCNOPOAY.
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) — KanunnsapHas KONOHKa; 2 — ras3-Hocutenb (*M2* nC5.ecnn o6o3HaveHo); 3 — ob6pasely CAH"O,. 4 — peakTop
pasnoxeHus; 5 — peakTop rujporeHnsauun (metaHaisep). 6 — FID, 7— 3anekTpomeTp; B — B034yX; 9 — BOAOPOA

PucyHok 1— Cxema cuctemsbl OFID

7.3 KonoHka

OTKpbITass KBapLeBasi KO/IOHKa A/IMHON 60 M, BHYTpeHHUM guameTpom 0.25 MM, cofepxallas Xnakyro
CBA3aHHY0 pa3y MeTWUsICU/IOKCaHa TOMWMHONM MAeHKN 1,0 MKM.

MoryT 6bITb UCMONL30BaHbI J/I0OblE IKBUBA/IEHTHbIE KOJIOHKU, o6ecneynBalowe pasiefnieHne Bcex uH-
TepecyoLmnX OKCUreHaToB.

7.4 uTerpatop

Mcnonb3ytoT 3/1eKTPOHHOE YCTPOMCTBO MHTETPUPOBAHMA UAN KOMMbIOTEP. YCTPOMCTBO 1 060pyAoBaHne
[O/MKHbI 06N1a4aTh CeayoWwMy CBONCTBaMN:

7.4.1 Mpachmyeckoe npencTaBsieHne XxpomaTorpamm.

7.4.2 UncpoBoe BblpakeHWe nsiowaseii XxpoMaTorpaguyeckmx nmkoB.

7.4.3 \geHTnduUKaumnsa nMKoB no BPEMeHN yaepXuBaHus.

7.4.4 Pac4yeT 1 ucnonb3oBaHne Ko3hPULMEHTOB YYBCTBUTEIBHOCTUN (OTKNIMKA).

7.4.5 PacyeT BHYTpeHHero ctaHgapTra 1 ykasaHue aatbl npefcraB/ieHns.

8 PeakTmBbl U MaTepuasibl
8.1 YucTtoTa peakTMsBoB

Mcnonb3yloT peakTuBbl Mapku X. Y. Ecnu ykasaHbl MHble Mapku, He06X0AMMO, UYTOGbl BCe pPeakTVBbl
COOTBETCTBOB&/IM creundrkauynsam Komuteta Mo aHa/IMTUYECKUM peakTuBam AMepUKaHCKOTO XMMUYECKOro
obuwecTtBa4. MNpy UCNONb30BaHUM PEaKTUBOB APYrMX MapoK Heo6XxoauMo y6eauTbCsl, UYTO PeakTUBbl UMEDT
[0CTaTOYHO BbICOKYHO CTEMEHb YMCTOTbI, YTOObI MX UCMOMb30BaHMEe He YXYALUWIO pe3ysbTaTbl onpesesneHus.

8.2 KaimbpoBOUYHble MaTepuasbl

[na KanvbpoBkn AeTekTopa MOryT 6bITb UCMNO/Ib30BaHbl: MeTaHO/1, 3TaHO/1, H-NPOMaHOos1, N30MPONaHon,
H-6yTaHo/sl, mpem-6yTaHoN. BTOpP-6yTaHON, U306yTaHO/l, Mpom-nNeHTanos, MeTUun-TpeT-6yTnnosbiii acup
(MTBD3). rnpeT-amunmeTunioBblli admp (TAM3). aTun-Tpew-6yTuioBbli acdup (3TE3). AMmMsonponuioBbIl

4 Reagent Chemicals. American Chemical Society Specifications. American Chemical Society. Washington. DC.
[Ana pgonycka K UCMbITAHUAM pPeakTUBOB, He MepPeyncrieHHbIX AMEpPUKaHCKUM XMMUYeCcKkum obuiecTtBoMm. — cM. Analar
Standards for Laboratory Chemicals. BDH Ltd.. Poole. Dorset. U.K.. u the United States Pharmacopeia and National
Formulary. U.S. Pharmacopeial Convention. Inc. (USPC). Rockville. MD.
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achmp (ANN3I). (MpeaynpexaeHne — [laHHble BellecTBa Ype3BblvaiiHO B3PbIBOOMNACHbI 1 MOTYT 6bITh BPes-
Hbl A1 3[0,0pOBbS NepcoHasia UM NPUBECTU K fleTa/lbHUMY UCXOAY MpWU NunafaHun BHYTPb, BAbIXaHWUW, a
Takxe 06/1a4at0T CMOCOGHOCTLIO NPOHNKaTbL Yepes KOXy.)

8.3 BHYTpeHHWIi cTaHgapT

Mcnonb3yoT 0AHO U3 CoeauHEeHN, NepeuncrieHHbIX B 8.2, KOTOPOE OTCYTCTBYeT B o6pasue. Ecnv ecTb
BepOsITHOCTb, YTO BCE BelecTBa (8.2) NPUCYTCTBYIOT B UCMbITyeMOM 06pasue, UCMOo/b3YHT APYroi opraHu-
YEeCKMi OKCUTEHAT BbICOKOW CTEMeHW YMCTOTbI, KOTOPbIA MOXHO OTAENUTb OT BCEX APYrMX MPUCYTCTBYIOLMX
OKCUreHaToB (Harnpumep. 1,2-AVMETOKCUITaH).

8.4 Ycnnutenb pasnoxeHusa yrnesogoponos (Dopant)

Ecnn OFID CKOHCTpyMpOBaH BbllleyKa3aHHbIM 06pa3om, A8 peakTopa pas/ioKeHUs UCMNO/b3YHOT NeH-
TaH copTa «peakTUB» KaK Yr/1eBofopOHbIN ycunutenb pasnoxeHus yrnesogoponos (MpeaynpexaeHne —
MeHTaH yYpesBbIYaiHO B3pbIBOOMNACEH N BPeAeH Npu BAbIXaHUW.)

8.5 a3bl, UCNOJIb3yeMble B 060pyaoBaHumn

[a3bl, NpYMeHsieMble B ra30BOM Xpomarorpade wuim getektope.

8.5.1 Bo3pyx knacca «Honb» (MpepgynpexpeHne — CxaTblii BO3OYyX SB/SETCA rasom Mog BbICOKUM
[aBneHveMm, NoAAEPKNBAIOLWNM FOpPeEHNE).

8.5.2 Bogopogp Knacca «4UCTbIl», YNCTOTON He MmeHee 99.9 % mon. (MpeaynpexaeHne — Bogopoa —
ype3BblyaliHO B3pbIBOOMACHbIV a3 Nof BbICOKUM AaB/ieHVNEM.)

8.5.3 'ennii unn a3oT Kak ra3-HOCUTE b A1 KOSTOHKM YMCTOTOM He meHee 99,995 % mos. nnm cmecb 95 %
renusa/5 % Bogopoaa B 3aBUCMMOCTU OT M3roToButesnia nprubopos. (MpeaynpexaeHne — lFenuii n a3oT — cxa-
Tble rasbl Noj, BbICOKMM faB/ieHNEeM.)

8.5.4 PekomeHAyeTCs AOMNOJIHUTE/IbHAA O4YMCTKa rasa-HocuTens, Bo3gyxa, Bogopoga. Mcnosb3yoT Mo-
nekynspHble cuTa, AgpaliepuTt (6e3BoaHbIN CaS04), akTUBMPOBaHHbIA Yrosnb UAn Apyrue AOCTYMHble areHTbl
AN yaaneHusa Bofpl, KMcnopoaa 1 yrieBogopoAoB U3 ra3oB-HOCUTETEN.

8.6 KoHTeliHep Ans o6pasua

CTek/IsiHHaa amnyna c OTOrHyTON KPOMKOW UM HaBMHUMBAIOLWMMCS 3aKPbIBAKOLLMM KOJINAYKoM C camo-
repMeTm3upytoLLelics nonutetTpagpTopaTuieHoBoi (MTHIJ) MemMbpaHoii C Pe3MHOBLIM MOKPLITUEM, KOTOPYHO
MCNO/L3YIOT AJ1S1 NPUTOTOB/IEHNS KAIM6POBOUYHBLIX CTaHAAPTOB 1 06pasL0B 4/18 aHa/IM30B.

9 lNopgrotoBka annapaTtypbl

9.1 Xpowmatorpadg n OFID

MpuBOAAT NPUGOP N AETeKTOp B AENCTBME COI/TaCHO MHCTPYKLUUSAM W3rOTOBUTENS. YCTaHaBIMBAlOT Ka-
NUANSAPHYHO KOMTOHKY cornacHo ACTM E 1510. PerynupytoT pa6ouune ycnoBusa gns obecneveHns pasgeneHuns
BCEX OKCUreHaToB, MpeAcTaBnAaloWmX nHTepec. TUNNYHbIE YCIOBUSA, UCMOMb3yeMble B KOJIOHKE, OMWCaHHOWN
B 7.3. npejcTasneHbl B Tabnmue 1.

Ta6nunuya 1— TunuuHble pexnMbl paboTbl xpomaTorpada

Temnepartypa, 'C
MHXekTop 250

KonoHnka 50 (noggepxmsatoT 10 MuH), Aanee ysenunumsatT fo 250
€O cKopocTbio 8 "C/MUH

MeraHalizep feTektopa 350-450
PeakTop 850— 1300
Motokn. cM3IMuH

[a3-HocUTENb B KOJIOHKE
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OKOH4YaHue Tabnuupl 1

MoTtokn. cM3IMuH

[a3bl getekTopa Bo3sgyx: 300
H2:30

BcnomoraTenbHble ycTpoiicTBa (418 yCUnuTens pasnoxe- H2:0.6

HUs — dopant ecnu gocTyneH)

KonunyecTtso o6pasua 0.1— 1.0 mkn**

C6poc 100—1

N KonnuecTso obpasua 1 copoc. COOTHOLEHNE UX AO/DKHO ObiTb OTPEryIMPOBaAHO TakuM 06pa3om, YTOObl OKCU-
reHatbl B gnanasoHe ot 0.1 % macc, go 20,0 % macc, 3/10MpOBaN U3 KOIOHKN 1 TMHEAHO U3MEPANIUCH AeTEKTOPOM.
Kaxpaas nabopatopusa Jo/KHA ycTaHaBNMBaTb M NOAAEPXKMBaTb YC/I0BUSA, KOTOpble HEO6XoAuMbI AN obecneyeHns
NMHENHOCTN ee MHAMBMAYaNbHbIX NPMG0POB. HennHelHoCTb HabnaaeTcs B OCHOBHOM, Korga ucnonb3syot OFID gns
MCnbITaHUA 06pasL 0B, COAepPXaLlX BbICOKME KOHLEHTPaLU UHAMBUAYATbHbIX OKCUTEHATOB, U INIOXET 6biTb KOMMEHCH-
poBaHa ymeHblueHnem o6bema obpasua, yBesnmyeHnem copoca nam pasossneHvem obpasuya 6eH3HOM, He cofepxa-
LWMM OKCUreHaTbl. B 60nblUMHCTBE cy4YaeB ncnonb3yoT 0.5 Mkn o6pasua n cépoc B cooTHoweHun 100:1.

9.2 Cwuctema paboTbl

ExxegHeBHO nepefa HadasloM paboTbl B XpomaTorpad) BBOAAT ob6pasel, 6eH31Ha, CBOOOAHbIN OT OKcure-
HaToB. AN 0o6ecneyeHnss MMHUMa/IbHOFO OTK/INKa YINeBOA0POAOB. ECnun OTKAMK yr/ieBO40pPOA0B O6HapYXeH,
T0 OF ID paboTaeT Hea(ppeKTMBHO N [O/DKEH ObITb HACTPOEH B COOTBETCTBUM C MHCTPYKLMEN N3rotoBuTens
[0 TOro, Kak NpPoBOAUTL UCTbITaHMA 06pasLa.

10 KanubpoBka u cTaHgapTu3aums

10.1 WpeHTndUKaLmMa BpeEMEHN yaepXnBaHus

OnpeensitoT BPeMs yAepXUBaHUS KAXA0M0 KACOPOACOAEPXALLEro KOMMOHEHTa NyTeM BBOAA HEGO/b-
LIOro KO/IMYecTBa MPOCTOro aompa OTAENbHO WX B U3BECTHLIX CMecaX. B Tabnuue 2 npveeAeHbl TUMNUYHbIE
3HAYeHVs1 BPeMeHU YAepXMUBaHWUsA OIS OKCUTeHATOB, BbIAENSEMbIX U3 KOJIOHKW A/IMHOM 60 M. 3anosiHeHHOIA
METU/ICU/IOKCAHOM, MPU TemrepaTtype, YCTaHOBJ/IEHHON COr/IacHO YC/I0BUAM, NpeacTaB/ieHHbIM B Tabnuue 1.
XpomMartorpaMmMa CMecu OKCUreHaToB npeAcTaB/ieHa Ha PUCYHKe 2.

Tabnuua 2 — 3Ha4YeHUss BPEMEHWN yepXUBaHUA [N1S OKCUreHaToB, hakTopbl OTHOCUTENILHOTO OTK/MKA Y MOMeKynsp-
Hble macchl (ycnoBus ykasaHbl B Tabnuue 1)

Coepmere yrepmanns, Morewrpran (DRIEEES oo
MVH OTK/IMKa** B* OTKUKa6* c* °>
PacTBOpeHHbIli kncnopog, 5.33 32.0 D D
Bopa 5.89 18.0 D D
MeTtaHon 6.45 32.0 0.70 0.98
OtaHon 7.71 46.1 0.99 0.97
M3onponaHon 8.97 60.1 1.28 0.96
rnpeT-bytanon 10.19 74.1 1.63 0.99
H-MponaHon 11.76 60.1 1.30 0.98
MTB3 12,73 88.2 1.90 0.97
Brnop-byrtanon 13.92 74.1 1.59 0.97
anna 14.53 102.2 2.26 1.00
MN306yTaHon 15.32 74.1 1.64 0.99
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OKoHYaHue Tabnuubl 2

Cocaere repwmnm, Moreorias\GGLIONS g

MUH OTKINKa** B oTkmka01,0* L
3TB3 15.49 102.2 2.25 0.99
/npeT-NeHTaHoN 15.97 88.1 2.03 1.04
1,2-AumeToKcnaTaH 16.57 90.1 1.00 1,00
H-ByTtaHon 17.07 74.1 1.69 1.03
TAMS 18.23 102.2 2.26 1.00

A) Ha ocHOBe NpOLLEHTHOrO coAepXaHusa No Macce 6a3NCHOrO coefMHeHNs oKcureHaTa.
B| OTHOCUTENBLHO 1,2-AMMETOKCHMITaHa.
c) Ha ocHoBe NpPOLEHTHOrO CoAepXaHus No Macce KnucnopogHoro 6asuca.

D — He onpejenexsl.

1 — pacTBOpPEHHbI kucnopog; 2 — Boga; 3 — mMeTaHon; 4 — aTaHon. 5 — nsonponamon. 6 — mpem-6yTamon;
7— M'TiponaHon; B — MTBE3; 9 — BTOop-6yTaHon; 10 — ANN3I;r J— n3obyTtakon; 12 — 3T63; 13 — TpeT-neMTaHoON;
T4 — 1.2-pgubleTOKCMITaH; >5 — « 6yTaHon; N6 — TAM3

Mpumevyanune — PabBoune ycnosus — no tabnuuei
PucyHok 2 — Xpomartorpamma CMeCcu OKCUreHaToB

10.2 ToarotoBka 06pa3yoB A48 KaNnb6pOBKU

O6pa3ubl ANsa KanMbpoBKW TOTOBAT rpasBumeTpuyeckn no ACTM [ 4307 cmelwMBaHWEM oOpraHuye-
CKMX KMC/IOPOACOAEepXalnx COeAUHEHU N3BECTHOW Maccbl (Takmx Kak B 8.2) C BHYTPEHHVWM CTaHAapToM
M3BECTHOI Maccbl 1 pa3baBrieHMeM M3BECTHOW Maccol 6eH3nHa, He cofgepxalliero okcureHatbl. Ob6pasubl
0N KaMBpOBKU AO/DKHbI COAepXaTb Takue Xe OKCUreHaTbl (B Tex XXe KOHLleHTpauusax), KoTopble oxuaaloT-
ca B UcnbiTyemoMm obpasue. MNepes NoAroToBKol CTaHAApPTOB OMNpeAesisaioT YMCTOTY MCXOAHBbIX OKCUreHaToB
1 JenatoT MonpaBku Ha O6HapyXXeHHble MpUMecu. ECm BO3MOXHO, MCMOSb3YHOT MMEIoLWMNecs OKCUreHaTbl
YMCTOTOM He meHee 99,9 %. KOppekTUPYIOT YACTOTY KOMMOHEHTOB MO COAEepXaHUo BOAbl, onpeaeneHHoOMY
no ACTM [ 1744 van ACTM E 1064. CtaHgapTHble 06pasubl NPOBEPKM KOHTPOSIS KavyecTBa MOryT 6bITb Npu-
rOTOB/IEHbI N3 TEX X€ NCXOAHbIX OKCUreHaToB U TeM Xe aHanuTukoMm. CTaHAapTHble o6pasLibl NMPOBEPKN KOH-
TPO/IA KavyecTBa [0/KHbI 6bITb MPUTOTOB/IEHbI 13 OTAE/bHbIX NapTUA KOHEUHbIX pa3baB/ieHHbIX CTaHA4apToB.

7
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10.2.1 OnpeaensarT Maccy CTEK/ISAHHOIO KOHTeliHepa A1 obpasua 1 ero Kosinadka ¢ camorepmeTusu-
pytouielica NTO3 memMbpaHOli ¢ pe3rHOBbIM MOKPbITUEM. [epeHOCAT HEeKOTOPOe KOMMYECTBO OKCUroHata B
KOHTeliHep A5 o6pasua 1 3anncbiBaloT Maccy OKCUreHaTa ¢ TOYHOCTbIo A0 0.1 mr. MOBTOPSAIOT AaHHYK Npo-
Leaypy 415 MobbixX AOMNONHUTENIbHBIX OKCUTeHaToB, NpeAcTaBASAoWNX NHTepeC, 3a UCKII0YEHNEM BHYTPEHHe-
roctaHgapTa. j06aBnAl0T 6eH3UH, He coAepXXallnii OKCUreHaTbl, YTOObl pa3baBUTb OKCUreHaTbl A0 Xenaemon
KOHLUeHTpaumu. 3anucbliBatoT Maccy fo6aB/feHHOro 6eH3nHa ¢ TOYHOCTbIO A0 0.1 Mr u MapkupyroT cTaHgapT
cornacHo KonmyecTy (% Macc.) Kaxaoro fo6aB/ieHHOro okcureHaTa. Utobbl He HapyLWWTb JIMHEAHOCTb Kanu-
6pOBKM N3-32 BO3MOXHOIO Pa3fioXeHus yrneBoLopoaoB Uiv NoTepb, UK 1 TOrO 1 APYroro, cogepxaHue aTtnx
CTaHAapToOB He AO0/HKHO npesbiwartb 20 % mMacc, no A60My MHAMBUAYaSTBHOMY YNCTOMY KOMMOHEHTY. [nA
CBEeOEHNSA K MUHUMYMY MCMapeHns NIerknx KOMMOHEHTOB OX/1aXA4alT BCe peakTUBbl U GEH3UH, UCNOSb3yeMble
ANS cO3[aHUA cTaHOapToB.

10.2.2 OnpegensoT Maccy CTEK/ISHHOIo KOoHTeliHepa AN o6pasua, ero Kosnayka ¢ caMorepmMeTusnpy-
towlerica MTPS membpaHOli C Pe3VHOBbLIM MOKPbLITUEM U COAEPXMMOro, MpUroToBieHHoro no 10.2.1. flo6aBns-
IOT HEKOTOPOE KO/IMYEeCTBO BHYTPEHHEro cTaHAapTa (Takoro kak 1.2-AgnMeTokcmnaTaun) 1 3anMcbiBatoT ero maccy
C TOYHOCTbIO A0 0,1 mr. Macca BHYTpeHHero ctaHgapTta Ao/hkHa 6bITb OT 2 % macc, Ao 6 % macc, obpasua
A5 KanNMbpOBKM.

10.2.3 TwartenbHO nepemMmellnBatoT NOAIOTOB/IEHHbI CTaHO4APT U NEepPeHOCAT NpubnnsnTenbHo 2 cm3
pacTBopa B amnysly, COBMELLEHHYIO C aBTOMAaTUYeCKMM NPO60O0TOOPHMKOM, eCnNn Takoe obopyAoBaHue uc-
Nnosb3yHoT.

10.2.4 Cnepyet NpUroTOBUTb HE MeHee MSATU KOHLUEeHTpauuii KaxXa0ro U3 oxxmngaemMbix okcureHatoB. CTaH-
[apTbl MOTYT coepXaTtb 60/iee O4HOro OKCUreHara, U ux cnefyeT No BO3MOXHOCTU paBHOMEPHO pacnpeje-
nuTb B Npegenax psga. Takke AO/MKeH ObiTb BK/IOYEH XOSIOCTOW ONbIT A/151 OLEHKN HY/1eBOM KOHLLeHTpaLum.
CnepgyeT NOAroTOBUTbL AOMONHUTENbHbIE CTaHAaPTbl ANA APYTUX OKCUTreHaToB, NPeACcTaB/AWMX NHTepeC.

MpumeyaHune — T[Ipu COMHEHUN cnegyeT BbINOMHUTL XO/10CTOl ONbIT Nocne aHanusa o6pasia ¢ BbICOKUM CO-
LepXaHneM OKCUreHaToB.

10.3 CraHpgapTtu3auus

MpoBOAAT UCMbITAHMSA Ka/IMO6POBOYHbBIX 06Pa3LOB U CTPOAT Ka/IMO6POBOYUHYIO KPUBYIO A/151 KaX0ro OkK-
cureHaTa. UCNWIb3YA. KakK YkaszaHo, MPUHLMN HaUMEeHbLUNX KBaJpaToB COOTHOLIEHWUI OTK/IMKOB OKCUIreHaTHbIX
CTaHAAPTOB K UX KOJIMYECTBEHHbLIM COOTHOLLUEHUAM.

10.3.1 PaccuuTbiBalOT COOTHOLLUEHUE OTKnKa rsp™

rspr"AJA, (3)

roe A, — nsouwaab Nrka UCMbITYEMOTO KUC/IOPOACOAEPXKaLlero CoeAVHEHVS B Ka/IM6POBOYHOM 06pasLg;
A — nnowaab nNuka BHYTPEHHEro cTaHgapTa B KaiM6poBOYHOM obpasLie.
[anee paccunTbIBalOT KO/IMYECTBEHHOE COOTHOLLEHWe amts

amf5 = W% Wv 4)

rae W% — macca UcnbITyeMOoro KMCnopoAcoiepxatlero coeiuHeHnsa B KayinbpoBoyYHOM obpasue, T,
Wf — macca BHYTpeHHero ctaHgapTa B kanmbpoBOYHOM 06pasLe, I, 418 KaKA0ro YPOBHSA KaXA0ro OKCU-
reHara s.
10.3.2 NS kax[oro okcureHara s KyinbpoBOYHOIo psga, MCNosib3ys ypaBHEHNE HaMMeHbLUNX KBajpa-
TOB. NOMyYaloT NPAMYIO, NPOXOAALLYIO Yepe3 Hayano KoopauHat

Bpn~b0 amt%+bt (aT/)2, (5)

rfe rsps — COOTHOLUEHNE OTK/IMKA A/151 KaXA0ro okcureHara s (ocb y);

60 — KO3(hPMLMNEHT NNHEHOWN perpeccun A oKcureHata s;

amts — KONMYyecTBeHHOe COOTHOLEHWNE A1 OKCUreHara s (ocb X);

6, — KO3(hhULMEHT KBaAPaTUYHON perpeccum.

10.3.3 Ha pucyHke 3 npuBefeH npumMep nNpMMeHeHuUsa npuHumna HamMeHbLWnX KBagpaTos Ansa MTE3 un
pe3ynbTUPYIOLLErO ypaBHEHUA 5.

MpoBepstoT 3HaYeHne koppensaunn fi- 4NA KakAO0M KaTMGPOBKM OKCUreHaTta.

3HayeHue 12 4O/MKHO 6bITb He MeHee 0,99.
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KBappmMUMT Yy*ClUMTHOCTM

11 MNpoBeneHvie UCnbITaHUA

11.1 O6pasubl AepxaT OXNaxAeHHbIMM A0 TeX NOp. Noka He 6yaeT AOCTUrHyTa FOTOBHOCTb K UCMbITa-
Huto. [lo MpoBeAeHUs UCMbITaHUA TemnepaTypa 06pa3uoB AO/HKHA AOCTUTHYTb KOMHATHOM TemnepaTypbl.

11.2 B3BeWwmBatlOT CTEK/AHHbIA KOHTENHEP A1A ob6pasua u konnadvok ¢ NTPS membpaHoii. MepeHocaT
oT 1 ao 10 r o6pa3ua B KOHTEiHEP WU HEMEAJ/IEHHO ero 3akpblBaloT. B3BeluvBaloT KOHTeliHep A1 obpasua u
ero cofepXumoe € TOYHOCTbIO A0 0.1 Mr 1 3anucbliBalOT Maccy UCMbITyemoro obpasua.

11.3 B3BeluMBalOT KOHTeliHep AnA o6pa3Lua 1 ero cogepxnmoe, 3aTeM BBOAAT Yepe3 MembpaHy o6bem
TOrO e caMoro BHYTPEHHero crtaHzapTta, KOTopbIl 6bl1 MCNOMb30BaH Npu NPUroToB/EHUN CTaHAApPTOB. 3anu-
CbIBalOT Maccy A06aBNeHHOro BHYTPEHHEro ctaHgapTa ¢ TOYHOCThIo o 0.1 Mr. Macca BHYTpPeHHero craHgap-
Ta Ao/MkHa ObITb B AnanasoHe oT 2 % A0 6 % maccbl UcnbiTyemoro obpasua, Ho He meHee 50 wmr.

11.4 TwaTenbHO NepemMellnBaloT obpasel, (6eH3NH NAKC BHYTPEHHWUI cTaHaapT). MNepeHoCcAT aIMKBOTY
pactBopa B amny’sly, COBMELLEHHYIO C aBTOMaTUYeCKUM NPO600TOOPHMKOM, ec/in Takoe obopyAoBaHue uc-
nonb3ytoT. 3akpbIBalOT aMny/y Konnadkom ¢ MTP33 mem6paHoii.

11.5 BBogAT cooTBeTCTBYOWEee KonmyecTBO (0T 0.1 go 1.0 mkn) obpasua, cogepxaliero BHYTPEHHWUI
cTaHfAapT, B Xxpomartorpady, UCnosib3ys Te Xe TEXHUKY U KOIM4ecTBO obpasua, KOTopble UCMO/b30BaIV A1 Ka-
NMBPOBOYHbLIX CTaHAapToB. KonnyecTsBo ob6pasua 4159 UCNbITaHWi [O/MKHO BbITh TaKMM, YTOObI HE NpeBbIWaTh
NPOU3BOANTENIBHOCTb KOSIOHKN WX AeTeKTopa.

11.6 MontyyaroT Naowanb NUKa 1 aHHble BpeMeH YAepXUBaHUSA C NMOMOLLbIO 3N1EKTPOHHOIO MHTErparTo-
pa nnn koMnbloTepa 1. NpY HeEOBXOAMMOCTU, TaKkKe C NOMOLLbIO camonucLa.

12 PacuyeTbl 1 NPOTOKOJT UCTIbITAHUA

12.1 PaccunTbIBalOT NPOLUEHT No Macce (% Macc.) KaKA0ro Ka/iImbpoBOYHOIO OKCUreHara:

12.1.1 Nocne naeHTUUKaLUM pasfiMyHbIX OKCUTeHATOB MO BPEMEHW YAEPXMBaHUSA NONyYaloT naoLaam
BCEX Ka/IMGPOBOYHbIX MUKOB OKCUIeHaTOB W MWKOB BHYTPEHHEro cTaHgapTta. PaccumMTbiBalOT COOTHOLUEHUE
naowaaun oTkamka [rspj onsa Kaxaoro n3 OKCUreHaToB, UCMNOJ/b3yeMblX B ypaBHeHUn (3) (10.3.1).

12.1.2 PaccunTbIBalOT KO/IMYECTBEHHOE COOTHOoWeHMe (amf5) Ans Kaxaoro KaiIMbpoBOYHOIO OKCUreHata
B 06pa3ue 6eH3MHa NyTemM 3amMeHbl COOTHOLLEHUS OTK/IMKa OKcureHara (rsps) 1 ero KoaduumeHT kBagpaTmy-
HOI perpeccumn B ypaBHeHun (5) (10.3.2) n nocneayowmm pelweHnemM ypaBHeHUs.

12.1.3 OnpeaensoT cogepXaHne Kaxaoro KaambpoBOYHOro okcureHara. % macc., no doopmyne

ami. W/ 100%
WW =-mmm b b . (6)

%
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rae w3 — cofepxaHue okcureHata B obpasue 6eH3nHa, % Mmacc.;

aTE. — KO/IMYeCTBEHHOE COOTHOLLEHNEe OKCcuUreHarta, onpegesieHHoe no 12.1.2;
— macca BHYTPeHHero ctaHgapTa, 4o6aB/ieHHOro B obpasel, 6eH3uHa, T;
W — macca o6pasua 6eH3uHa, T.
12.1.4 Ecnu cogepxaHue okcureHarta (% macc.) npeBbllaeT ero KaiMbpoBOUHbIA Npeaen, rpaBUMeTpu-

yecku pa3baB/iAlOT NOPLMIO NepBOHaYasIbHOro ob6pasLua 6eH3NHOM, He cofepKaliMM OKCUreHaTbl, 40 KOHLEH-
Tpauuun B npegenax KaiMbpoBOYHOro AnanasoHa u aHanM3npyroT pasbaBieHHbI o6pasel no pasgenam 11 un
12.1. KOppeKkTUpylOT BCe 3HaYeHUs cofepxaHns okcureHata (% macc.) yMHOXeHneM Ha KoadduumneHT pas-
6aBrieHns.

12.2 PaccumnTbiBaloT 06Ly0 3KBMBaNEHTHYO Maccy MTBE3 (% macc.) HeKalMbpoBaHHbIX OKCUreHaToB
cnegyowmm obpasom:

12.2.1 CymMmMupyloT nowaan fMMKoB NPUCYTCTBYIOWNX HEKANIMO6POBaHHbIX OKCUreHaToB. pu 3TOM He
BK/THOYAKOT N/I0WAAN NMUKOB, 06YCMOBEHHbIX PACTBOPEHHBIM KMC0POAOM, BOAOW U BHYTPEHHUM CTaHAapTOM.
PaccunTbiBalOT COOTHOLLEHME OTKANKa (/SPS) 419 CyMMapHOU naowaam HekannmbépoBaHHbIX OKCUTeHaToB, UC-
nonb3ys ypaBHeHue (3) (10.3.1).

12.2.2 PaccunTblBalOT KONIMYECTBEHHOE COOTHOLEHME (am tj ANs HeKa/IMbpOBaHHbIX OKCUIeHaToB B 06-
pasue 6eH3nHa NyTeM 3aMeHbl COOTHOLIEHUS OTKMKa (onpegeneHHoro B 12.2.1) n koadunumeHToB Kanbpo-
BOYHOW KpuBoli gna MTB3 B ypaBHeHuu (5) (10.3.2) 1 nocnefyrowmM pelleHneM SaHHOTO YpaBHEHUS.

12.2.3 ins onpefgeneHun obueli akBnBasieHTHOM Maccbl MTB3 (% macc.) Ana HekaIMbpoBaHHbIX OKCU-
reHaToB Mcnonb3ykT chopmyny (6) (12.1.3).

12.3 PaccuuTbiBaloT 0bLiee cogepxaHue kucnopoga (% macc.) B obpasue 6eH3nHa criegyrowmm o6-
pasom:

12.3.1 MepecunTbiBalOT coaepXxaHue okcureHata (% macc.) NS Kaxaoro MHAMBUAYa/lbHOrO Kasinbpo-
BOYHOrO OKCUreHaTta B cofepxaHue kucnopoga (% macc.) U1 CyMMUPYHOT COI/1IaCHO CAeayoLWnM ypaBHEHUAM:

w* -16.0 Ws
7
cal n7 ( )

nnm
vv.-16.0W. vv.-16.0-W,
' 2 2

Qcal ° M, ° M, (8)

rae Ocal — o6Wmnii MaccoBbI NPOLIEHT KUC/0poAa B KJIMGPOBOYHBIX OKCUreHaTax;
— cofepXaHue Kaxoro okcureHaTa. % macc., onpefesieHHoe no gopmyne (6);
W5 — u4MCI0 aTOMOB KMC/IOpoAa B MOJIEKYJ/IE OKCUTeHaTa;

M. — MonekynsipHas macca oKcureHaTa, npeAcTaBfeHHas B Tabnuue 2;
16,0 — aTomHaa macca Kucnopoga.
12.3.2 MepecunTbiBalOT 00LYHO 3KBUBA/IEHTHYIO Maccy (%) MTE3 HekasinbpoBaHbIX OKCUTEHATOB B CO-

nepxaHue kncnopoga (% macc.) CorfiacHo crefytowemMy ypaBHeHuo

Nel6,0 -A,
uncal M. (9)

roe Ouncal — obuwee cogepxxaHue KMCopoaa B HeKasIMbpoBaHHbIX OKCUreHarax. % macc.;
w5u — MTB3-3KBMBa/IEHT HEK/INOPOBaHHbLIX OKCUreHaToB, % Macc.;
W5 — yucno atomMoB Kucnopoga B mosnekyrne MTB3;

M, — monekynspHasa macca MTBE3. npeacTtaBneHHas B Tabnuue 2:
16,0 — aTomMHasa macca kucnopoga.
12.3.3 PaccunTbiBaloT 06L1ee cogepxaHue kiucnopoga. % macc., B obpasue 6eH3MHa CyMmMupoBaHuem

BK/1agoB KaJ'II/I6pOBO‘-IHbIX KOMMOHEHTOB " HeKaJ'IVI6pOBO'—IHbIX KOMMOHEHTOB

®lot = ®cal + O uncal- (10)

12.4 3anucblBaloT cogepxaHne okcureHata (% macc.) 4N Kaxaoro kaJIMbpoBOYHOro OKCureHara c Tou-
HocTbio o 0,01 %. Takxe 3anucbiBaloT obliee cogepxaHue kucnopoga (% macc.) B obpasue 6eH3nHa C
TOYHOCTbIO A0 0,1 %.

10
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13 TlpoBepKa KOHTPO/A KayecTBa

13.1 ExxeHEeBHO NPOBEPSIOT BHYTPUIabopaTopHy0 NOBTOPSEMOCTb M TOYHOCTb aHa/In3a.

13.1.1 BHyTpuiabopaTtopHas NOBTOPAEMOCTb

13.1.1.1 CtaHgapTHble 06pa3ubl NPOBEPKM KOHTPOASA KadecTBa MOryT ObiTb MPUrOTOB/IEHbI U3 TOrO Xe
MCXOAHOro Kucnopoacoaepxatiero marepmana (cm. 10.2), KOTopble OXBaTbIBalOT AMana3oH, YCTaHOB/EHHbIN
B 13.1.1.4.

13.1.1.2 IF'OTOBAT N aHANI3NPYIOT NapasiyiesibHble CTaHAapTHbIe 06pasLbl NPOBEPKM KOHTPO/SA KayecTBa B
COOTHOLLEHUN OAVH Ha aHaM3npyemyro NapTuio WM He MeHee OAHOro Ha AecsATb 06pasLoB, YTO BCTpeYaeTcs
vale.

13.1.1.3 MapannenbHble 06pa3Lbl cnenyeT BbINO/HUTL HE3aBUCUMO, MO BCEM CTaAUAM MOArOTOBKM 06-
pasua.

13.1.1.4 Anana3oH R gna napannenbHbiX 06pa3LoB A0/MKeH ObITb MeHbLUE, YeM crefytolime npe-
nenbl:

OkcureHat KoHueHTpauus. % macc. BepxHuii npegen ansa gnanasoHa. % macc.
MeTtaHon OT1 0.20 go 1.00 0.010 + 0.043C
MeTtaHon OT 1.00 go 12.00 0.053C
OTaHon OT 1,00 go 12.00 0.053C
MTB3 Ot 0.20 go 20.00 0.069 +0.029C
anna Ot 1,00 go 20.00 0.048C
3TB3 Ot 1,00 go 20.00 0.074C
TAM3 Ot 1,00 go 20.00 0.060C

rae C =(CO ¢ Cd)/2;
A =|C0- cd
CO0 — KOHUEHTpaumnsa B NCXOAHOM 06pasue;
Ca — KOHLeHTpauus B napassiesisHoOM o6pasue.
13.1.2 Ecnn gaHHble npegernbl NpeBbIWeHbI, ceayeT onpefenTb UCTOYHMK OLIMGKN, BCE NCNPaBUTb U
BCe nocrefyolme aHann3bl, BKIOYasA nocnegHuii napansiensbHblii aHanns, nogTBepxAatolwnii cCooTBeTCTBYE
cneundmrkauusim, NoBTOPUTb.

13.2 BHyTpunabopaTtopHas TOYHOCTb

13.2.1 Ecnu n3amepeHHas KOHLUEeHTpauus B cTaH4apTHOM o6pasue NpoBepKy KOHTPO/IS KavyecTBa Bbl-
XoAuT 3a gmnanasoH (100.0 + 6.0) % TeopeTM4yecKkoi KoHUeHTpauun agns 1.0 % macc, nnm Bbllle BblOpaHHO-
ro oKcureHara, UCTOYHUKM OLINGKN B aHanmsax cregyeT onpefesinTb, BCe UCNPaBUTL 1 BCe Noc/iefytoLlne
aHanu3bl, BKAKOYas NocnegHwin aHanus3 cTaHdapTa, NoATBepXAaloLWwmii cOOTBETCTBUE creundukaymsam,
noBTOPUTD.

13.2.2 He3aBUCUMbIe 3Ta/IOHHbIE CTaHAAPTbl MOryT ObITb MPUOBGPETEHbI UKW MOArOTOB/IEHbI N3 MarTe-
puanoBs, He3aBMCUMbIX OT CTaHAapTHbIX 06pPa3LLOB MPOBEPKM KOHTPOSA KayecTBa, U He A0/KHbl ObiTb Npu-
rOTOBMIEHbI TEM X€ aHa/IMTUKOM. [ npeaenoB cneuuukaunm, nepeuncnenHHbix B 13.2.2.2, KOHUeHTpauus
3Ta/IOHHbIX CTaHAapTOB A0/HKHa 6bITh B Anana3oHe no 13.1.1.4.

13.2.2.1 Hes3aBucuMble 3TasfloHHble 06pasLbl CPaBHEHUS AO/KHbI ObITb NpoaHasiN3npoBaHbl B CO-
OTHOLWEHNN OAUH Ha aHaN3Mpyemyto napTuio UM He MeHee ogHOro Ha 100 o6pa3uoB, UTO BCTpeyaeTcs
vatle.

13.2.2.2 Ecnn n3mepeHHas KOHLUeHTpaumsa He3aBMCMMOro aTa/lIOHHOro cTaHAapTa BbIXOAUT 3a Auana3oH
(100.0 £ 10.0) % TeopeTU4YeCKOW KOHLeHTpauun Ans BblbpaHHOro okcureHara Ha 1.0 % macc, nnm Bbiwe, uc-
TOYHUKM OLINGKN B aHanmsax crnefyeT onpefesivtb, BCe UCMNPaBUTbL U BCE NOC/iefylolme aHain3bl, BKIHOYas
nocnegHuii aHann3 He3aBMCUMOrO 3TasZIOHHOrO CTaHAapTa, NOATBEPXAAIOLWNIA COOTBETCTBME cneundurkaum-
AM B 3TOl NapTuKn, NOBTOPUTb.

13.3 MoryT 6bITb UCMOMIb30BaHbl KOHTPOJ/IbHbIE Tab/nLbl AN HaBNOAEHUSA U3MEHUMBOCTU U3Mepe-
HUIA CTaHAAapPTHbLIX 06pa3L0B NPOBEPKM KOHTPOISA KayecTBa U He3aBUCUMMbIX 3TaSIOHHbIX CTaHAapPTOB ANA
TOro, YTo6bl ONTUMaSIbHO OGHaPYXWUTb HEHOPMa/lbHble CUTyauum K obecneynTb CTabunbHbIN npouecc
N3MEepPEeHNA.
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14 Tpeyn3nNoHHOCTb U OTK/IOHEHNEe*

14.1 BbIM pacCcMOTPeHbl faHHble, NoayYeHHble B 10 nabopaTopHbIX KPYroBbIX UCMbITAHWAX NO aHa-
nn3am 13 okcureHatoB M o6Liero kucnopoga B 12 o6pasuax 6eH3nHa. MMpeumsnoHHOCTb HacTosLwero
MeToga, onpefenieHHas CTaTUCTUYECKMM WCCrefOoBaHMEM pe3y/ibTaToB Mex/1abopaToOpHbIX UCMbITaHWUA,
BbINOJIHEHHbIX C UCMNOJMIb30BaHWEM 1,2-AMMETOKCM3ITaHa B Ka4yeCTBe BHYTPEHHEro craHfjapTa, AB/isieTcs
cnepytouleni:

14.1.1 NMoBTOpPSAEMOCTb (CXO4UMOCTb)

PacxoxaeHne mexay nocnefosare/lbHbIMU pesybTatamu, NosyYeHHbIMU O4HUM U TeEM Xe onepaTopom
Ha OAHOW 1 TOW e annapatype B NOCTOSAHHbIX YC/I0BUAX paboTbl HA MOEHTUYHbLIX UCMbLITYEMbIX MaTepuanax
B TeYeHne AIMTENbHOro BPEMEHU NP HOPMa/IbHOM M NPaBU/IbHOM BbINOJSIHEHUN MeToAa UCMbITaHUSA, MOXeT
npeBblWaTb HKeyKasaHHble 3Ha4YeHUs TONbKO B O4HOM Criydae u3 asaguatu (tabnuvua 3).

MoBTOPSAEMOCTb A/19 OKCUreHaTOB B GEH3UHax:

KommnoHeHT MoBTOpsieMOCTb
MeTtaHon (MeOH) 0.07 (X®49)
OTaHon (EKOH) 0.03 (X®92)
M3onponaHon (iPA) 0.04 (X®94)
TpoT-bytaHon (tBA) 0.05 (X®85)
«-MponaHon (nNPA) 0.04 <X*35)
MTBE3 (MTBE) 0.05 (X®58)
emop-bytaHon (sBA) 0.03 (X®54)
anna (DIPE) 0.05 (X®85)
M3o06yTaHon (iBA) 0.03 <X@r*)
3TBE3 (ETBE) 0.04 (Xf.ee)
rnpern-fenTtaHon (tPA) 0.05 (X®41)
«-byTaHon (NBA) 0.06 (X®4®)
TAM3 (TAME) 0.04 (X0.58)
O6wWwmin kucnopog, 0.03 (X®93)

rae X — cpefiHee 3Ha4eHue cofepxXaHnsa KOMNoHeHTa. % macc.

14.1.2 Bocnpon3BoanMOCTb

PacxoxpaeHvne mexay ABYyMA eQUHUYHbIMU N HE3aBUCUMbIMW pe3y/ibTaTamu, NoNyYeHHbIMU pasHbl-
MK onepartopamu, paboTallWmnMn B pasHbIX n1abopaTtopusax, Ha UAEHTUYHOM MaTepuasie B TeyeHue Aun-
TE/IbHOrO BPEMEHWN, MOXET MpeBbIlaTb HUXeyKasaHHble 3HaYeHUs TO/IbKO B O4HOM ciy4vae 13 AsBajuartuv
(Tabnuua 3).

BocnponssoaMMocTb /151 OKCUreHaToB B 6eH3nHax:

KomnoHeHT MoBTOpsieMOCTb
MetaHon (MeOH) 0.25 (X®-86)
OtaHon (EFOH) 0,27 (X®80)
M3onponaHon (iPA) 0.21 (X®71)
mpem-byTaHon (tBA) 0.20 (X®-80)
m-MponaHon (NBA) 0.17 (X® 88)
MTB3 (MTBE) 0.10 (X® 95)
BTOp-ByTaHon (sBA) 0.17 (X®73)
Anna (DIPE) 0.16 (X®71)
M3o6yTaHon (iBA) 0.19 (X® 83)
9TBE3 (ETBE) 0,25 (X®79)
wpuw-leHTaHon (tPA) 0.18 (X®-55)
H-ByTtaHon (NBA) 0.22 (X® 30)
TAMO (TAME) 0,24 (X®-89)
O6wnii kncnopog, 0.13 (X® 83)

1* NMoaTBepxaawoLwme fgaHHble HaxoaaTcs B ASTM International Hedquarters n moryT 6bITb Nosly4eHbl Mo 3anpocy
vuccneposartesnibckoro otyeta RR: D02-1359.
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Ta6nunuya 3 — [uanasoH NpeLn3nNoHHOCTY, ONpeAeneHHbli U3 AaHHbIX NOBTOPSIEMOCTY MPU COBMECTHOM WCC/IEA0BAHUM

MosTOopsemMoCTb
KoMnoHeHT,
% Macc.  \eoW EloH  .PA BA  nPA  MTBE sBA OIPE  iBA ETBE 1PA  nBA TAME OOWvi
KUCNOPOA
0.20 0,03 0.1 0.02 0.02 0.02 0.02 0,01 0.02 001 001 0.03 0.03 0.02 _
0.50 0.05 0.02 0.03 0.03 0.03 0.03 0,02 0.03 002 001 0.04 004 0.03 _
1.00 0.07 0.03 0.04 0.05 0.04 0.05 0.03 005 0.03 004 0.05 0.06 0.04 0.03
2.00 0.10 0.06 0.06 0.08 0.05 0.07 0.04 0.08 005 0.07 0.07 0.08 0.06 0.06
3.00 0.12 0.08 0.07 0.10 0.06 0.09 0.05 0,10 0.07 0.10 0.08 0.10 0.08 0.08
4.00 0.13 011 0.08 0.12 0.06 011 0.06 0.12 0.09 0.13 0.09 011 0.09 0.11
5,00 0.15 0.13 0.09 0.14 0.07 0.13 0.07 0.14 011 0.16 0.10 0.13 0.10 0.13
6.00 0.17 0,16 0.10 0.16 0.07 0.14 0.08 0.16 0.12 0.19 o0.10 0.14 0.11 _
10.00 0,22 0,25 014 022 0.09 019 0.10 0.22 0.18 0.29 0.13 0.17 0.15 —
12.00 0.24 0.29 0.15 0.25 0.09 0.21 011 0.25 0,21 0.34 0.14 0.19 0.17 _
14.00 — — — — _ 0.23 _ 0.28 _ 0.39 _ _ 0.18 _
16.00 _ _ — — _ 0.25 _ 0.30 _ 0.43 — — 0.20 —
20.00 _ - _ - — 0.28 _ 0.35 _ 0.53 _ — 0.23 _
OkoHuaHve Tabnuubl 3
BOCNpON3BOANMOCTb
KomMnoHeHT.
% mace MeOH EIOH  iPA IBA nPA  MTBE sBA OIPE iBA ETBE tPA nBn TAmg  OSuwwi
KNCNOPOA
0,20 0.06 0.07 0.06 0.05 0.04 0.02 0.05 0.05 0.05 0.07 0.07 0.14 0.08
0.50 0.14 0.16 0.13 011 0.09 0.05 0.10 0,10 011 0.14 0.12 0.18 0.15 —
1.00 0,25 0,27 021 0.20 0.17 0.10 0.17 0.16 0.19 0.25 0.18 0.22 0.24 0.13
2.00 0.45 0.47 0.35 0.28 0.31 0.19 0,28 0.26 0.34 0.43 0.26 0.27 0.39 0.23
3.00 0.64 065 0.47 0.48 0.45 0.28 0.38 0.35 0.47 0.60 0.33 0.31 0.51 0.32
4.00 0.82 0.82 0.59 061 0.58 0.37 0.47 0.43 0.60 0.75 0.39 0.33 0.62 0.41
5.00 100 0.98 069 0.72 0.70 0.46 055 050 0.72 0.89 0.44 0.36 0.73 0,49
6.00 1.17 1.13 0.79 0.84 0.82 0.55 0.63 0.57 0.84 1.03 0.48 0.38 0.83 _
10.00 181 1.70 1,15 1.26 1.29 0.89 0.91 0.82 1,28 154 0.64 0.44 1.17 _
12.00 212 197 132 1.46 151 1.06 1.04 0.93 1.49 1.78 0.71 0.46 1.33 -
14.00 _ — _ _ _ 1.23 _ 1.04 _ 2.01 — — 1.48 _
16.00 _ _ _ _ — 1.39 _ 115 — 2.23 — — 1.63 —
20.00 _ — — — _ 1.72 _ 1.34 — 2.66 — — 1.90 _

14.2 OTKNOHeHune

B HacToswee BpeMsi OTK/IOHEHME pa3pabaTbiBaeTCs OTBETCTBEHHOW MCCNe0BaTeIbCKol rpynnoii.
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Mpunoxenvne A
(cnpaBouHOE)

CBefileHna 0 COOTBETCTBUU CCbIJIOYHbIX CTaHA4apTOB ASTM HauuoHanbHbIM CTaH4apTam

Ta6nuya [JA.1

O6o3HaueHne CreneHb O603Ha4YeHne U HauMeHoBaHue COOTBETCTBYHOLLETO
CCbl/TIO4HOro CtTaH4apTa COOTBETCTBUA HalMOHa/IbHOro CtaHaapTa
ASTM D 1744 — »
ASTMD4175 — ‘
ASTM D 4307 — i
ASTM E 594 _ 0
ASTM E 1064 — 0
ASTM E 1510 0

' COOTBETCTBYIOLWMI HALMOHANbHBIA CTaHAAPT OTCYTCTBYET. [0 €10 MPUHATUS PEKOMEHAYETCsl UCMo/b30BaTb
nepeBoJ Ha PYCCKMii A3bIK AaHHOTO cTaHAapTa. MepeBoj 4aHHOTO CTaHAapTa HaXxoauTcst B ®efepasbHOM nHgopMam-
OHHOM (POHAE TEXHUYECKUX PEraMeHTOB U CTaH4apToB.

14
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YAK 662.753.1:006.354 OKC 75.160.20
KntoueBble cnoBa: 6eH31H, onpejesieHne OKCMTeHaToB, ra3oBast Xxpomarorpadus, niaMmeHHO-NoOHN3aLMOHHBbI
AeTekTop no kucrnopogy (OFID), meTaHON, 3TaHOM, H-MPOMaHOs, U30/IPONaHos. rMpeT-6yTaHo1. AMNM30Mpo-
nunosblii achmp ANMNI (DIPE), aTnn-wpel-6yTniosbin adoup 3TE3 (ETBE). MeTuN-WpbILW-6yTUA0BbIN achup
MTB3 (MTBE), mpem-ammunmeTnnoBbiii acoup TAM3I (TAME)
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