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Mpeaucnosune

Llenn v npvHumnsl cTaHgapTm3auun B Poccuiickoin ®efepauun yctaHoBeHbl defepasibHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpUMMeHeHUss HaunoHaIbHbIX
cTtaHgapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CTtaHaapTusauua B Poccuiickoli ®egepauun.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 NMOATOTOBJ/IEH OTKpbITLIM akLMOHEPHbIM 06LEecTBOM «Bcepoccuiickuii Hay4yHo-uccnegoBaTe b-
CKWUIA MHCTUTYT Mo nepepaboTke HedhTn» (OAO «BHUWN HIM») Ha ocHOBe CO6CTBEHHOTO ayTEHTUYHOIO NEPEBO-
[la Ha pycckuii A3blk CTaHapTa, yKkasaHHoro B NnyHkTe 4

2 BHECEH TexHuyeckum koMuTeTOM No cTaHaaptusaumm TK 31 «HedTaHble Tonanea u cMa3oyHble
martepuasbl»

3 YTBEPXJEH W BBEJEH B AEVCTBWE [pukasom defepansHOro areHTCTBa No TeXHUYecKoMy
perynupoBaHuio 1 MeTponorum ot 27 gekabps 2010 r. Np 1118-cT

4 HacTosiwumii cTaHAapT naeHTnyeH ctaHgapty ACTM [ 5599—00 (2005) «MeTog onpeaeneHuns okcu-
reHatos B 6eH3nHe ra3oBoi xpomaTorpadvein ¢ CenekTUBHbIM N1aMeHHO-MOHU3aLNOHHBIM feTeKTUpoBaHu-
em 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»).

HavmeHoBaHWe HacTosLWero ctaHaapTa U3MEeHEHO OTHOCUTESIbHO HaMMEeHOBaHUA YKa3aHHOro CTaH-
hapTa gns npusefeHus B cootsetcTeue ¢ FTOCT P 1.5—2004 (nogpasgen 3.5).

Mpv NnpMeHeHnN HacToALLEero cTaHgapTa PEKOMEHAYeTCs UCMO0JIb30BaTb BMECTO CCbIJIOYHbIX CTaHgap-
ToB ACTM COOTBETCTBYHLLME M HaLMOHA/IbHbIE CTaHAApTbl Poccuiickoii ®enepauum 1 MeXrocygapcTBeH-
Hble cTaHA4apTbl, CBEEeHNS 0 KOTOPbIX NPUBEAEHbI B AOMNOMHUTENILHOM NpunoxeHun A

5 BBEJEH BIEPBbIE

MHdopmauns 06 n3aMeHeHnax K HacTosILLeMy cTaHgapTy nybnvkyeTcs B eXerofHo usfasaemom
MHOpMaLMOHHOM yKasaTene «HauuoHanbHble CTaHAapThi». @ TeKCT W3MEHEHWI 1 NONPaBoOK — B exe-
MECSAYHO M3AaBaeMblX MHPOPMaLMOHHBIX yKkasaTensax «HauuoHanbHble cTaHfapTbi». B cnyyaB nepe-
cMOTpa (3aMeHbl) UAM OTMEHbl HACTOALWEro cTaHAapTa CooTBeTCTBYylOLWee yBejoMaeHne 6yaeT
ony6/IMKOBaHO B eXeMecAa4Ho n3fasaemMomM NHhopmaLMoHHOM ykasaTene «HaunoHanbHble cCTaHAapTbi».
CooTBeTCTBYyLaa NHhopmaLusa, yBeJOMNEHNE N TEKCTbl pa3meLLalnTCcs Takke B MHhopMaLMoHHOM’
cucTeme o6LLEero nonbL30BaHNa — Ha oduLnanbHoOM caiTe PefepasibHOro areHTCTBa N0 TeXHNYeCcKoMy
perynmpoBaHuio 1 MeTponornv B ceTu IHTepHeT

© CtaHgapTuHgopMm. 2012

HacTosuii cTaHAapT He MOXEeT GbITb NOSIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposoriu
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

BEH3VH

Onpe,u,eneHme OKCuUreHaTtoB MeTogoM rasoBoi xpomaTorpachM C CENNEKTUBHbIM
naaMeHHO-NMOHU3aUNOHHbIM AETEKTUpOBaHUEM NO Kucraopoay

Gasoline. Determination ofoxtgenates by method ofgaschromatographyand oxygen selective flame lonization detection

fNata BBegeHns — 2012—07—01

1 O6nacTb NpUMeHeHNA

11 HacTtoswuii cTaHfapT ycTaHaBnMBaeT MeTOA rasoBoil xpomartorpaduun Anas KoAnvecTBEHHOro
onpefiesieHUs OpraHNYecKUX OKCUTeHATOB B OEH3MHe, MMEeLeM TemnepaTypy KOHLa KWMEHUS He Bbllle
220 °C. 1 COGCTBEHHO OKCWUreHaToB, MMeKLWUX TeMnepaTypy KoHua kuneHus Ao 130 °C BKIKOYMTENBHO.
MeTog npyMeHnM Npu cofepxaHun okcureHaTtos B gnanasoHe oT 0.1 % macc, fo 20 % macc.

1.2 HacTtoswuii ctaHfapT NPUMEHSIIOT 4715 ONpefeneHns MacCcoBOl KOHLEHTpaUnUM Kaxaoro coeanHe-
HUS OKCUreHaTa, MPUCYTCTBYHOLWEro B 6eH3uHe. [Ans kaiMbpoBKM HeobxofgvMma ugeHTUuKaums Kaxgoro
onpefensieMoro okcureHata. OgHako AeTeKTop No KUC0POoAY, UCMO/Ib3yeMblili B HACTOSILLLEM METOAE, Bblaa-
eT OTKIVK, NPONOPLMOHANbHbIA Macce kucnopoga. HactoawmmMm MeTo40M MOXHO ONpeaennuTb MaccoBYHO KOH-
LeHTpauuio Knucnopoga, cogepxatierocs B 11060M COefMHEHUN OKCUreHarta ucnbiTyemoro obpasua, ecnu
OKCUreHaT HeBO3MOXHO uAeHTUduumnpoBaTtb. ObLlee codepxaHue kucnopoga B 6eH3MHe MOXHO onpeje-
NNTb N0 CYMME TOYHO OonpefesieHHbIX UHAMBUAYaNbHbIX KUCOPOACOAEpXaLlmx coeguHeHunii. CyMMupoBaH-
Hyl naowanb ApPYrnx HekanubpoBaHHbIX WU HEU3BECTHbIX KUC/MOPOACOAEpXalluX COeAUHEHUN,
npycyTCTBYOLWMUX B 06pasLie, MOXHO NepeBecTy B MacCOBYIO KOHLEHTpaLUio KMCI0po4a U CyMMUpPOBaTh ee ¢
KOHLeHTpauuei Kncnoposa N3BeCTHbIX KMCOPOACOAEPXALLNX COeANHEHNIA.

1.3 3HaueHus1, ycTaHOBNEHHbIe B eauHnUax CU, SBNSOTCA cTaHAapTHbIMU. 3Ha4yeHns B ckobkax npu-
BOAATCA TONbKO AN MHhopmaumn.

1.4 TpMMeHeHMe HacTosLero ctaHgapTa CBA3aHO C MCMNOMb30BaHMEM B MpoLEecce UcnbiTaHusa onac-
HbIX MaTepuasnos, onepauuii n o6opygoBaHus. B HacTosiwem cTaHaapTe He NpefyCMOTPEHO pacCcMOTpeHne
BCEX BOMNPOCOB obecrneyeHnsa 6e3onacHOCTU. [ofnb3oBaTeslb HACTOAWEro cTaHfjapTa HeceT OTBETCTBEH-
HOCTb 3a YCTaHOB/IEHWE COOTBETCTBYIOLLMX MpaBu/ TEXHUKM 6E30MacHOCTU U OXpaHbl TpyAa, a Takke 3a
onpefeneHne 3aKkoHOAATeNbHbIX OrpaHUyYeHnii 40 NPUMEHEHNS HACTOsLWero ctaHgapTa.

2 HopmaTuBHbIE CCbIKN

B HacTosWwem cTaHgapTe UCMo/ib30BaHbl HOPMAaTUBHbBIE CCbIJIKN Ha criegylolne ctaHgapTbll):

ACTM [1 1744 MeTopa onpefeneHus BoAbl B XUAKMX HedhTenpogykrax ¢ MCNONb30BAHMEM peakTvBa
Kapna ®uwepa (ASTM D 1744, Test method for determination of water in liquid petroleum products by Karl
Fischer reagent)2)

ACTM [ 4175 TepmuHOMOrusa, oTHocALWAsACA K HedpTu, HedpTeNPOAYKTaM 1 CMa3o4vHbIM MaTepranam
(ASTM D 4175, Terminology relating to petroleum, petroleum products, and lubricants)

11 YTOYHUTb CCbIKM Ha cTaHgapTel ACTM MOXHO Ha calite ACTM www.astm.'oro unum B cnyx6e nogaepxkn KNneH-
ToB ACTM: servsce@astm.org B nHdopmayuvoOHHOM TOME eXerofgHoro c6opHuka ctaHgaptos (Annual Book of ASTM
Standards) cnegyeT o6paliaTtbCsl K CBOAKE CTAHAAPTOB €XerogHoro c6opHMka cTaHfapToOB Ha cTpaHuue calita.

2) OTMeHeH 6e3 3aMeHbl.

N3paHne opuynanbHoe
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ACTM [1 4307 PykoBOACTBO MO MPUrOTOB/IEHWIO XUAKUX CMeceil AN MCMO/b30BaHWS B KayecTBe
aHanuTMyeckux ctaHgaptoB (ASTM D 4307. Practice for preparation of liquid blends for use as analytical
standards)

ACTM E 594 PykoBoACTBO NO N/iaMEeHHO-MOHW3ALUOHHbLIM AeTEKTOpaM, MCMOoMb3yeMbiM B ra3oBoii
UM CBEPXKPUTUYECKOW XWAKOCTHOW xpomaTorpacum (ASTM E 594. Practice for testing flame ionization
detectors used in gas or supercritical fluid chromatography)

ACTM E 1064 OnpepgernieHne BOAbl B OPraHUYeCKMX XUAKOCTAX METOLOM KY/TOHOMETPUYECKOro TUT-
poBaHusa no Kapny ®uwepy (ASTM E 1064, Test method for water in organic liquids by coulometric Karl
Fischer titration)

ACTM E 1510 PykoBoACTBO NnO rasoxpomarorpadmyeckum KBapLeBbIM KanuanspHbIM KOOHKaM ¢
OTKPbITBIMX  TPy6BYATLIMX  Kanunnapamu, 3arnosIHEHHbIMU MNNaBMeHbIM KBapLeM (4BYOKUCHIO KpPeMHWS)
(ASTM E 1510, Practice for installing fused silica open tubular capillary columns in gas chromatographs)

3 TepmuHbI 1 onpepeneHns

3.1 B HacTosieM cTaHAapTe NpUMeHEHbI criefyiolye TePMUHbI C COOTBETCTBYIOLMMI ONpeaeNeHNSMU:

3.1.1 Hes3aBuMCuMble 3TaslOHHble cTaHAapThl (independent reference standards): O6pasLbl okcure-
HaTOB AN15 KanMbpOBKK, KOTOPble NPUOGPETAIOT UM FTOTOBAT U3 MaTepuasnoB He3aBUCKMO OT CTaHAAPTHbIX
06pasLLoB KOHTPO/A KayecTBa M UCNOMb3YIOT A1 YCTaHOBIEHNSA TOYHOCTU MEX/1a60paTOPHbIX UCMbITAHUIA.

3.1.2 okcureHaT (oxygenate): Kucnopogcofepxaiiee coefMHeHue, Takoe Kak CnvMpT Wau npocToi
3chmp, KOTOpoe MOXeT ObITb MCMOMIb30BAHO Kak ToNAMBO unu fo6aska k Tonnusy (ACTM [ 4175).

3.1.3 cTaHpapTHblie o6pasubl NpoBepkM KOHTposns kadectBa (quality control check standards):
O6pasLibl OKCUreHaToB A8 KaSIMGPOBKM, UCMOIb3yeMble /11 YCTAHOB/IEHUSI NOBTOPSEMOCTU Mexna6opa-
TOPHBIX UCMbITAHWIA.

4 CywHoCTb MeToaa

4.1 BHyTpeHHUI cTaHOapT HEMeLLaoLWero okcureHara, Hanpumep 1.2-guveTtokcuaTaHa (4MMeTUnI0Bo-
ro achmpa 3TUAEHIINKONSA) [06aBNAIT B 0bpasel, 6eH3MHa B TpebyemMoMm kosmyecTBe. [peacTtaBUTeNbHY
anuKBOTYy 06pa3ua U BHYTPEHHWI CTaHAapT BBOASAT B ra3oBblii XpomaTorpady, OCHaLLEeHHbI KanunasipHoii
KOJIOHKOW, o6ecneymnBatolLeli pas3geneHre oKCUreHaToB. YrneBoAopoabl U OKCUTeHaTbl 3/TI0UPYHOT U3 KOOH-
KW, HO TOJIbKO OKCUreHaTbl onpeAensT C MCNOo/ib30BaHNEM N1aMeHHO-UOHM3aLUNOHHOTO AeTeKkTopa no Kuc-
nopopy (OFID). OnucaHue geTtektopa npefcTaBfieHo B pasgene 6.

4.2 KannbpoBouHble CMECU MPUMEHSIIOT A1 ONpeAeneHns BPpEMEHMN YAEPXUBAHUSA U OTHOCUTESbHbIX
K03hhnLMEHTOB OTKIMKA (N0 Macce) 4719 OKCUreHaToB, NpeAcTaBnsawwWwmx nHTepec. Npeanaraemole Kanub-
POBOYHbIE MaTepuasibl ykasaHbl B 8.2.

4.3 Mnowaab Nuka Kaxgoro okcureHata B 6€H3MHe N3MEPSAT OTHOCUTENIbHO NIOWAaAN NUKA BHYTPEH-
Hero cTaHgaprTa.

MpumMeyvyaHune — BblJI0o yCTAHOBMEHO, YTO €CNU 1,2-4UMETOKCMITAH NCMOMb3YIOT Kak MOAXOAALWMNA BHYTPEHHWI
cTaHfapT, Apyrue okcureHaTbl MOTYT GblTb WCMNOMb30BAHbI NPW YCNOBWMW, YTO OHU OTCYTCTBYIOT B o6pasle U He melialoT
onpeAesieHnio CoOeANHEHN, NpeCTaBAAOWNX NHTepec.

5 3HaueHue v NpUMEHEHNe

5.1 [ns 6eH3nHa, NOSly4eHHOro CMellnBaHem, BaXHO onpejesieHne opraHuyecknx KMcaopoacoaep-
Xalux coeguHeHnii. CnupTbl, NPOCTble 3NpPbI U APpYrne okcureHatbl 406aBAAIT B 6EH3WH 4118 YyBENNYeHns
OKTAHOBOTO 4YMCNa U yMeHbLUEHNS BbIOPOCOB MOHOOKCUAA Yyrniepofda U3 BbIXIOMNHOW TPy6bl. OHW AO/KHBI
6bITb f06aBNeHbl B HaANexallelh KOHLEeHTpaLMn n nponopuusx, YTobbl nsbexartsb (ha3oBoro pasgeneHus
6eH3nHa n npobnem B paboTte gBuratens.

5.2 HacToAwuii meTog ncnbiTaHnsa obecneynBaeT OCTATOUYHYIO CE/TEKTUBHOCTb MO KUC0POAY OTHOCK-
TeNbHO YrNeBo4OPOLOB U YYBCTBUTE/IbHOCTb, NMO3BOMAIOLLYIO ONpeaenaTb okcureHaTbl B o6pasuax 6eHsnHa
6€e3 noMex, MCXOAALMX OT YINeBOAOPOAHON MaTpULlbl.

2
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6 TeopeTuyeckne ocHOBbI paboTbl OFID

6.1 CucTema CefleKTMBHOTO onpefefieHns opraHnuyeckn CBA3AHHOIO KWCMNOpoAa BKIOYAeT peakTop
pasfnoXeHns, peakTop ruporeHnsaummn (MetaHansep) n naamMmeHHO-MOoHNU3aLUMOoHHbIN feTekTop (FID). Peak-
TOP PasfioOXeHusl, COEUHEHHbI HENOCPEACTBEHHO C rasoxpomatorpauyeckoii kanunnspHoi KOMOHKOM,
COCTOMT 13 NaTnHo-poamesoli (Pt/Rh) kanunnapHoit Tpyoku. MoHookeug yrnepoga (CO) obpa3yeTcs u3 coe-
OVHEHWIA. cogepXallymx KUCIopo, Mo CnefytowemMy ypaBHeHNo peakuymm

CxHy02-» zCO ¢ (y/2)H2 + (x- z)C. (1)

6.2 WN36bITOYHbIV cnoii caxu (kokca) o0bpasyeTcs B N1aTUHO-POAVEBON TpybKke peakTopa pasnoxeHus B
pe3ynbTate BBeAEHWA YrNeBOJOPOAOB, BXOAALWMX B cOocTaB obpasua, WavM npu Hanmuuu yrnesogopoga
(HanpumMep, NeHTaHa WK rekcaHa), YCKOpPAILWEero pasnoXxeHue, Uam n Toro, 1 Apyroro.

Cnoli caxu (Kokca) ycKopsieT peakL o Pa3/ioXeHNs U NoaaBnseT YyBCTBUTE/ILHOCTL MO YrNEBOA0OPOAAM.

6.3 MoHookcug yrnepoga, o6pasytoLmniica B peakTope pasfoXxeHus, npeBpallaeTcs B MeTaH B PeakTo-
pe rmaporeHn3auun no cnegyowemMy ypaBHeHUIO peakuum

CO + 3H2 -> CH4 + H20. ©

MeTaH BnocneacTsmu onpenensaoT ¢ nomollsio FID.

6.4 PeakTop rugporeHusauumn (MetaHalizep) COCTONT U3 KOPOTKOM OTKPbITON CTEKNAHHOW KanunnspHoi
TPYOKN, NOKPbLITOM BHYTPU OKCUAOM a/lOMUHUA C afCOPOUPOBaAHHBIM HUKENEBbIM KaTann3atopoM ¢ nopuc-
TbiM cnoem (PLOT), nnu Tpy6KM 13 HepXXaBetoLLell cTanu, coaepxalleil katannsartop Ha HUKeNeBol OCHOBE.
B 3aBMCMMOCTM OT KOHCTPYKLMM NPUOGOPOB €ro yctaHasnusaloT BHYTpU wnu nepef FID, n oH paboTaeT B
npefenax 3HauyeHuin Temnepatyps! oT 350 °C go 450 °C.

NMpruMeyaHUe — BEH3NHbI C BbICOKUM COAEPXAHUEM Cepbl MOTYT Bbi3biBaTb NOTEPK YYBCTBUTENIbHOCTHY feTek-
Topa. B CBA3M C YeM OrpaHuuyMBaloT Yncno 06pasLoB, KOTOpble MOTYT 6bITh NPOaHanM3npoBaHbLl Nepej TeM. Kak kaTanusa-
TOp 6yAeT HYXAaTbCA B 3aMeHe.

7 Annapatypa

7.1 Ta3o0Bblii XxpomaTorpad

MOXHO NpUMeHATb 0601 ra3oBbIi XxpomaTtorpad, MelLuii cnegytolme paboyve xapakTepucTuku.

7.1.1 NMporpammaTop TemnepaTtypbl KO/OHKW. XpomaTorpad), OCyLecTBASIOWMIA NMHeliHoe nporpam-
MUpOBaHWe TeMnepaTtypbl B gnanasoHe, JOCTATOYHOM A1 pasfe/leHnsa UHTepPecytoLWw X CoeAVHEHNIA.

7.1.2 Cwnctema BBOAa obpasua. Jllobas cucrema, cnocobHas ocyw,ectTenATb BBog 0,1—1.0 Mkn npeg-
CTaBUTE/NIbHOTO XUAKOro obpasua B YCTPOWCTBO ra3oBoro xpomatorpacha co cbpocom. Mpu 3TOM MOXHO
MCnonb30BaTb MUKPOLLNPULILI, aBToMatuyeckme npo6o0TOOPHUKN U BEHTUIM A8 0TO6opa XUAKUX npob.
VIHXeKTOp co c6pocoM, CNOCOBHbI TOYHO perynnpoBatb cobpoc B AnanasoHe 10:1—500:1.

7.1.3 PerynupoBaHve NOTOKOB ra3a-HOCUTens v ra3oB geTekTopa. MNMOCTOAHHbIA KOHTPO/Ib NOTOKOB
rasa-HoCMTeNs 1 ra3oB JeTeKkTopa ABSeTCs BaXHeWWwrM hakTopom npyn onTMMm3auun u nociefosateslbHOM
BbIMOJIHEHMM aHa/n3a, YTO AOCTUraeTCs UCMNOosb30BaHWEeM PerysiaiTopoB AaB/fieHns MOTOKOB ra3a-HocuTens,
BoJlopofa v Bo3fyxa.

CKOpOCTM ra3oBbIX MOTOKOB M3MEPSIOT N0ObIMU NOAXOAALMMMU cnocobamu.

[laBneHue rasa, noctynatoliero B xpomarorpad, f0/HKHO 6bITb He MeHee YeM Ha 70 klMa (10 psig) 60/1b-
Le. Yyem gasfieHne peryavpyemMoro rasa, noctynarwLiero B xpomartorpad 4158 KOMNeHcaumm npoTusoiasrie-
Hus. MpuemnembiM ABnsieTcs gasneHne 550 kMa (80 psig).

7.2 [eTtekTtopHasa cuctema OFID

Cuctema OFID cocTouT U3 peakTopa pas/ioxeHus, peaktopa ruaporeHusauum (MeTaHaisepa) v nna-
MEeHHO-noHM3aunoHHoro getektopa (FID). Cxema TunuyHoi cuctembl OFID nokasaHa Ha pucyHke 1.

7.21 [leTeKkTop [O/MKEH COOTBETCTBOBATbL MM NpeBocxoauTb TpeboBaHma ACTM E 594 npu paboTte B
06bI4HOM pexume FID. ycTaHOB/IEHHOM U3rOTOBUTENEM.
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1— kanunnspHaa KoNOHKa; 2 — ras-HocuTenb (*H2 ¢ JIC5. ecnn o603HaveHo); 3 — o6pasey CnH ,flx. 4 — peakTop pasnoxeHus;
5 — peakTop rugporeHusauunn (mcranaiizep); 6 — FIO; 7 — anekTpomeTp; 8 — BO3AyX; 9 — BOAOPOA

PucyHok 1 — Cxema cuctemsbl OFID

7.2.2 B pexume pab6oTtbl cucteMbl OFID geTekTop fO/HKEH COOTBETCTBOBATb UM NPEBOCXOANUTb Crie-
aywouine TpeboBaHus:

a) NUHeHOCTb, paBHy Wan 6onbliyko Yem 103;

b) 4YyBCTBUTENILHOCTb MO kncsopony MeHee 100 ppm macc. (1 ng O/s);

C) CenekTUBHOCTb MO KNCNOPOACOAEPXKALLUM coeAnHeHNaM, 6onee Yem B 106 NpeBOCXOASALLYIO CENek-
TMBHOCTb M0 YrNesoAopoam;

d) oTcyTCcTBME MOMEX OT CO3MIOMPYIOLLNX coeanHeHnin npu Beoge 0,1—1,0 mkn obpasua,;

€) 3KBMMOSIPHBIA OTKMK NO KUCAOpOAY.

7.3 KonoHka

OTKpbITas KBapLueBas KOJIOHKa A/IMHO 60 M, BHYTPeHHUM anameTpoM 0.25 MM, cogepxalias Xuakyto
CBSI3aHHYH a3y MeTWU/ICUIOKCaHA TOMLLMHOM nneHkn 1.0 MKM.

MoryT 6bITb MCNONb30BaHbl M06bIe 3KBUBASIEHTHbIE KOJIOHKU, o6GecneynBalolme paspesieHne Bcex
WHTEPECYIOLLINX OKCUTEHATOB.

7.4 WuTerpaTtop

Mcnonb3yoT aNeKTPOHHOE YCTPOICTBO MHTETPUPOBAHUS UM KOMMbIOTEP. YCTPOWCTBO 1 060py0oBaHMe
[O/MKHbI 061agaTh cneylwmMm CBoCTBamMu:

7.4.1 Tpadmyeckoe npeacTaBneHne xpoMaTorpamm.

7.4.2 Lundposoe BbipaxeHue nnaowagei xpomarorpagmyecknx nmkos.

7.4.3 WNpeHTudMKaumns NMKos No BpeMeHN yaepXXuBaHus.

7.4.4 PacyeT 1 ucnosib3oBaHne KO3mMMULNEHTOB YyBCTBUTE/TbHOCTU (OTK/INKA).

7.4.5 PacueT BHyTpeHHero ctaHgapTa v ykasaHue fartbl npefcraB/ieHus.

8 PeakTuBbl 1 MaTepvasbl

8.1 YwucTtoTa peakTuBoB

Mcnonb3yloT peakTMBbl Mapku X. 4. Ecnu ykasaHbl MHble Mapku, Heo6xo4MMo, 4ToObl BCe peakTuBbl
COOTBETCTBOBaNN creuudurkaumam Komuteta no aHaiMTUYECKUM peakTsam AMEpPUKaHCKOro XMMU4eckoro
o6uwecTteal). Mpu NCNONL30BaHNN PEAKTUBOB APYrMX Mapok Heo6xoanuMo ybeauTbCs, YTO peakTuBbl UMeLT
[0CTaTOYHO BbICOKYH CTEMEHb YNCTOTbI, YTOObI UX CNOMIb30BaHNE He YXYALUWAO pe3y/bTaTbl onpeAeneHus.

') Reagent Chemicals. American Chemical Society Specifications, American Chemical Society. Washington. DC.
Ans gonycka K WCMbITAHWSIM peakTWBOB, HE MepeyvyncreHHbIX AMepUKaHCKUM XuMuyeckum obuiectsom, — cMm. Anatar
Standards for Laboratory Chemicals. BDH Ltd., Poole. Dorset. U.K.. n the United States Pharmacopeia and National
Formulary, U.S. Pharmacopeial Convention. Inc. (USPC), Rockville. MD.

4
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8.2 KannbpoBo4Hble MaTepuasbl

Ansa kannbpoBku AeTekTopa MoryT 6bITb UCMO/Ib30BaHbI: METaHO/1, 3TaHO/, U-NPONaHo/, U30NpPonaHon,
H-6yTaHoNM. mpem-6yTaHon. Brnop-6yTaHon, U306yTaHos, TNpeT-NeHTaHoN. MeTUN-TPET-6YTUNOBLI achup
(MTB3). mpem-amunmoTnnoBblii agup (TAM3), 3TUN-TpeT-6yTUNoBbLIN adup (3TEI), AUN30/1PONNIOBLIN
achup (OMNI). (MpepynpexpeHne — JaHHblie BeWecTBa YpesBblYaiHO B3PbIBOOMACHbI ¥ MOTYT ObITb Bpea-
Hbl 4151 34,0POBbSA NepcoHana UIn NPUBECTU K 1IeTaslbHOMY UCX0AY NPW NonajaHnun BHYTPb, BAbIXaHWK, a Tak-
xe 06n1afatoT CNOCOOHOCTLIO MPOHUKATL Yepes KOXy).

8.3 BHyTpeHHUit cTtaHgapT

Mcnonb3yT 04HO U3 COEANHEHUIA, NepeYnc/eHHbIX B 8.2, KOTOpOe OTCYTCTBYET B obpasue. Ecnu ecTb
BEpPOSATHOCTb, YTO BCe BeliecTBa (8.2) NpuUcCyTCTBYIOT B UCNbITYEMOM 06pa3ue, UCNo/b3yT APYroil opraHu-
YeCKuii OKCUreHaT BbICOKOI CTENeHW YUCTOTbl, KOTOPbIA MOXHO OTAENUTb OT BCEX APYTMX MPUCYTCTBYIOLLNX
okcureHatoB (Hanpumep, 1.2-AMMETOKCMITaH).

8.4 Ycunutenb pasnoxeHus yrnesogopogos (Dopant)

Ecnu OFID ckoHCTpyupoBaH Bbllleyka3aHHbIM 06pa3oM, A1 peakTtopa pasfioXeHns NCNONb3YT NeH-
TaH copTa «peakTuB» KaK YrneBOAOPOAHbIN ycunuTenb pasnoxeHus yrnesogopogos (Mpepynpexpge-
Hne — leHTaH Ype3BblyaiHO B3PbIBOOMNACEH W BPeAeH Npu BAbIXaHWn).

8.5 lasbl, ucnonb3yemMmblie B 060pynoBaHumn

[a3bl, NpyMeHseMble B ra30BOM Xpomartorpacde nnm getekrope.

8.5.1 Bosgyx knacca «Honb» (MpepynpexgeHne — Cxatblii BO3AyX SABNSETCA ra3oM nog, BbICOKAM
JaBneHnem, NnoafepXxuBatoLLnum ropeHne).

8.5.2 Bopopopg knacca «4YuUCTblii», yuctoToli He meHee 99.9 % mon. (MpegynpexaeHne — Bogo-
pof — 4pe3BblyaiiHO B3PbIBOONACHbIV ra3 Nof BbICOKAM AaBfieHneM).

8.5.3 lenuii nnun asoT Kak ras-HOCMTENb 415 KOMIOHKW YUCTOTOW He MeHee 99.995 % Mos. unn cmecb
95 % renua/5 % Bogopoda B 3aBWCMMOCTM OT mM3rotoButens npmbopos. (MpepynpexaeHne — Fenuii n
a30T — cxaTble rasbl Noj BbICOKMM AaBNeHNEM).

8.5.4 PekomeHfyeTca [OMNOMHUTENIbHAA OYUCTKA rasa-HocuTens, Bo3fyxa, Bofgopofa. VcnonbsyoT
MOneKynsipHble cuta, gpaeput (6e3sogHblli CaS04), akTVBUPOBAHHbINA Yroab WY Apyrue OCTYMHbIE areH-
Tbl 415 yAaNeHNUsa BOAbl, KUCOPOAA W YrNeBoA0PO0B 13 ra3oB-HOCUTeNeN.

8.6 KoHTelHep gna obpasua

CTeknsiHHasi amrnyna ¢ 0TOTHYTOW KPOMKOW MM HAaBUHUYMBAIOLLMMCS 3aKPbIBAIOLLMM KOINAYKOM C CamMo-
repmeTusnpytoLleiics nonutetpaTopaTuneHosoit (MT®3I) mem6paHoii ¢ Pe3MHOBbLIM MOKPLITUEM, KOTOPYIO
UCMNONb3YIOT /151 MPUTOTOB/IEHUSI KANIMGPOBOYHBIX CTAHAAPTOB U 06PAa3LL0B A1 aHA/IM30B.

9 lMoaroToBKa annapartypbl

9.1 Xpomatorpac n OFID

MpuBogAT Npmubop v AeTekTop B AeNCTBME COrfacHO MHCTPYKUMAM W3roTOBUTENs. YcTaHaBnuBaloT
KanunnapHy KoNoHkKy cornacHo ACTM E 1510. PerynupytoT paboune ycnoBusa ansa obecneyeHns pasgene-
HVA BCEX OKCUTeHAaTOoB, NpeAcTaB/aoWmX MHTepec. TUMMYHbIE YC/TOBUSA, UCMOSIb3yEeMble B KOJTOHKE, OnucaH-
Holi B 7.3. npeacTaBneHsl B Tabnuue 1.

Ta6nuya 1— Tunuuuole pexumsl paboTbl xpomartorpada

Temnepartypa. °C
NHxekTop 250

KonoHka 50 (nogpepxwusatT 10 MuH), fanee yBenuuuMBawT A0
250 co ckopocTbio 8 ‘C/MuH

MeTaHaiizep geTektopa 350—450
PeakTtop 850— 1300
MoTokn. cM3MUH

[a3-HoCUTeNnb B KOJIOHKE 1
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OkoHuaHue Tabnuybl 1

MoTokn, cM3IMUH

la3bl geTekTopa Bosayx: 300
H2:30

BcnomoraTtesibHble ycTpoiicTBa (418 ycunutens pasno-

XeHns — dopant. ecnu JoCTyneH) H2:0.6
KonuuyecTtso o6pasua 0.1— 1.0 mknA>
Cépoc 100—1

A> KonnuecTBo obpasua n c6poc. COOTHOLWEHNE UX AOJIKHO 6bITb OTPETYIMPOBAHO Takum 06pa3om, 4To6bl OKCK-
reHatbl B gnanasoHe ot 0.1 % macc, o 20.0 % macc, 3/110MpoBann U3 KOJIOHKA U INHEHO N3MEPANCh [eTeKTOPOM.
Kaxpas na6opaTtopusi fo/KHA ycTaHaBnMBaTh W NOAAEPXMBATb YCNOBUS, KOTOPble HEO6XOANMbI ANA o6ecnevyeHus
NIMHEHOCTU ee MHAUBUAYaANbHbLIX NPpU6OPOB. HeNuHeliHOCTL HabngaeTcs, B OCHOBHOM, Korga ucnonb3ytoT OFID gna
ncnbiTaHUsA 06pasLoB, cofepxallux BbICOKME KOHLEHTPaun HANBMAYabHbIX OKCUTEHATOB, U MOXET 6biTb KOMNEHCU-
poBaHa ymeHbleHnemM o6bema o6pasua, yBennyeHmem copoca nnum pasbasneHvem o6pasua 6eH3NHOM, He cogepxa-
WKUM OKcureHatbl. B 60NblWNHCTBE cnyvyaeB ucnonb3yoT 0.5 mkn o6pasya n c6poc B cOoTHOWweHuK 100:1.

9.2 Cuctema paboTbl

EXxeAHEBHO Nepej HauanoM paboTsl B XxpoMatorpad BBOASAT o6pasel, 6eH3nMHa, CBOGOAHbIN OT okcure-
HATOB. A8 06ecneyYeHnst MUHUMaIbHOTO OTK/IMKA YI/1IeBO40POA0B. ECnv OTK/INKYIN1eBOA0POL0B 06HAPYXEH,
To OFID pa6oTaeT Heatp(PEKTUBHO U JO/MKEH BbITb HACTPOEH B COOTBETCTBUU C UHCTPYKLME N3roTOBUTENS
[0 TOro, Kak NPOBOAUTL MCMbITaHWS o6pasLa.

10 KanmbpoBka v cTaHgapTu3auuns

10.1 WpeHTudukauna BpeMeHU yaepxuBaHus

OnpefensawnT BpeMs YAEpPXUBAHUA KaXAO0ro KUC/IOPOACOAEpXallero KOMMOHEHTa nyTeM BBOAA
He60/1bLIOro KosmyecTBa NpocToro agmpa OTAEe/IbHO WM B U3BECTHbIX CMecsAx. B Tabnvue 2 npusepeHsbl
TUNUYHbIE 3HAYEHWUS BPEMEHW YAEepXWBaHUS AN OKCUreHaTOB, BblAENAEMbIX W3 KOJIOHKW A/NHON 60 M.
3anoIHeHHOW MeTWU/ICUNOKCaHOM, NPy TemnepaType, yCTaHOB/IEHHOM COrNacHO YC/I0BUAM, NMPeAcTaBeHHbIM
B Tabnuue 1. Xpomatorpamma CMecy OKCUreHaToB npeAcTaB/ieHa Ha pUCyHke 2.

Ta6nuuya 2— 3HAYeHUs BPeMEHU yAepXMBaAHWA ANA OKCUreHaToB, (hakTopbl OTHOCUTENbHOTO OTK/MKA U MOJIEKy-
nApHble Macchl (YCN0BUA ykasaHbl B Tabnuue 1)

OTHOCUTE IbHbIE OTHOCUTE/IbHbIE
CoepguHeHne y,qepxigg’:;ﬂ MU MO”ag;ZpHaﬂ KO3hhMLUMEHTbI KO3 MLMEHTbI
’ oTknuka*' 0L oTKNKkaB>C>'0>
PacTBOpPEHHLIN Kucnopops 5.33 32.0 D D
Bopa 5.89 18.0 D D
MeTaHon 6.45 32.0 0.70 0.98
JTaHon 7.71 46.1 0.99 0.97
M3onponaHon 8.97 60.1 1.28 0.96
mpem-byTtaHon 10.19 74.1 1.63 0.99
«-MponaHon 11.76 60.1 1.30 0.98
MTB3 12.73 88.2 1.90 0.97
eTop-byTtaHon 13.92 74.1 1.59 0.97
anna 14.53 102.2 2,26 1.00
N3o6yTaHon 15.32 74.1 1.64 0.99
3Tb3 15.49 102.2 2,25 0.99
TpeT-/leHTaHon 15.97 88.1 2.03 1.04
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OkoHuyaHne Tabnuybl 2

OTHOCUTE bHbIE OTHoCUTe/bHbIe
Bpewms MonekynsipHas
CoepMHeHne CONMBAHNS. MUH Macca KO3 MLMEHTDI KO3 hMUNEHTbI
yhep: ! OTK/INK**A oTknnka8l c >D)
1,2-AumeTOoKCMaTaK 16.57 90.1 1.00 1.00
H-ByTaHon 17.07 74.1 1.69 1.03
TAM3 18.23 102.2 2.26 1.00

A) Ha ocHOBe NpOLEHTHOrO cojepxaHns No macce 6asMCHOrO CoeMHEHUA OKCureHaTa.
B) OTHOCKUTENbHO 1.2-AMMeTOKCM3TaHa.

C| Ha ocHOBe NMPOLEHTHOro COAEepXaHUsA No macce KMCNOPOAHOro 6asunca.

D| D — He onpejgeneHsl.

0 3.0 100 130 200

1—epacTBOpeHHbIl kucnopof; 2 — nopa; 3 —e MeTaHoN; 4 — 3TaHoN. 5— m3onponaHon, 6 — wpenT-6ytanon; 7 — H-NponaHon;
8 — MTB3; 9 — eTop-6yTaHon; 10— AWMN3I; 11 — naobytamon; 12— 3TBI; 13 — TpeTnekTaHon. 14 — 1,2-anbleTokcuaTam,
/5 — « 6yTaHon; T6 — TAM3

MpumeyaHune — Paboune ycnosua — no tabnuue 1.

PucyHok 2 — XpomaTtorpamma CMecu OKCUreHaToB

10.2 MoarotoBka 06pasLoB A/t KAMGPOBKK

O6pa3subl AN KanMbpoBKY roToBAT rpaBumMeTpuyeckn no ACTM [ 4307 cmelunBaHMEM OpraHNYyecKmux
Kucnopogcofepxalyux coeJuHeHN U3BECTHON Macchl (Takmx Kak B 8.2) C BHYTPEHHUM CTaH4apTOM M3BecT-
HO Macchbl U pa3baBfieHMeM M3BECTHOW Maccoii 6eH3uHa, He codepxaliero okcureHatbl. O6pasubl Ans
KanMbpoBKN [O/MKHbI COAEPXaTb Takme Xe OKCUreHatbl (B TeX Xe KOHLeHTpauumsx), KoTopble 0XuaarTca B
ucneiTyemom o6pasue. lMNeped NoAroTOBKOW CTaHAAPTOB ONpPefenstoT YNCTOTY UCXOAHbIX OKCUreHaToB U
JenatoT nonpasku Ha 06HapyXeHHble npuMecu. Eciv BO3MOXHO, NCMOMb3YIOT UMELWMeCcs OKCUreHaTbl Ync-
TOTON He MeHee 99,9 %. KOppekTMpylOT YNCTOTY KOMMNOHEHTOB MO COAEPXaHWo BOAbI, onpesesieHHoMy no
ACTM [ 1744 nnan ACTM E 1064. CTaHfapTHble 06pasLibl NPOBEPKM KOHTPO/IA KayecTBa MOryT 6biTb NpUro-
TOBJIEHbI U3 TEX )€ UCXOAHbIX OKCUTEHATOB U TEM Xe aHa/IUTUKOM. CTaHgapTHble o6pasLbl NPOBEPKN KOHTPO-
NA KayecTsBa A0/KHbI ObITb MPUrOTOBMIEHbI N3 OTAE/bHbLIX NapTUi KOHEYHbIX pa3baBfeHHbIX CTaH4apToB.

10.2.1 OnpegensoT Maccy CTEKISHHOIO KOHTeHepa AN obpasua 1 ero Kojsinayka ¢ caMorepMmeTumsmn-
pytouielica MTSS mMeM6paHoli ¢ pe3NHOBbLIM MOKPLITUEM. MepeHOCAT HEKOTOPOE KOMIMYECTBO OKCUreHaTa B

7



FOCT P 54282—2010

KOHTelHep Ansa obpasua v 3anncbiBaldT Maccy OKCMreHata ¢ TOYHOCTbio A0 0,1 mr. MoBTOPSAOT AaHHYIO Npo-
ueaypy N5 no6bIX AOMNONHUTENbHbIX OKCUTeHaToB, NpeAcTaBAoWMX NHTEPEC, 3a UCKTIOYEHNEM BHYTPEH-
Hero ctaHgapTa. [o6aBnsioT 6eH3uH, He coAepXalluii OoKcureHaTbl, YTOObl pa3daBUTb OKCcUreHaTbl [0
Xenaemol KoHUeHTpauumn. 3anucbliBaloT Maccy f4o6aBieHHOro 6eH3rHa ¢ TOYHOCTbI0 A0 0,1 Mr 1 MapkupyroT
cTaHfapT corsiacHo konmyecTsy (% Macc.) Kaxaoro fo6asneHHOro okcureHata. Ytobbl He HapyLWnTb INHER-
HOCTb Ka/MbpoBKM M3-3a BO3MOXHOIO Pas/iOXeHWs YrnesofopoAoB UAW MOTepb, WAWM W TOrO, U APYyroro,
cofiepxaHue aTUX cTaHAapTOB He JO0/IKHO npesbiwaTk 20 % macc, no Nto60My MHANMBUAYASTbHOMY YACTOMY
KOMMOHEeHTY. [N cBefeHNs K MUHVMYMY UCNapeHust Nerknx KOMNOHEHTOB OX1aX4al0T BCe peakTuBbl N 6eH-
31H. UCMOJIb3yeMble A1 CO3[4aHNA CTaHOapTOB.

10.2.2 OnpegensoT Maccy CTEKNAHHOTO KOHTeliHepa 419 06pasua, ero kosnayka ¢ camorepMmeTusmpy-
oweiica MTOD mem6bpaHoli ¢ pe3NHOBLIM MOKPLITUEM U COAEPXMMOr0, NPUroToBieHHoro no 10.2.1. fo6as-
NAIOT HEKOTOpOe KONMYeCTBO BHYTPEHHEro ctaHgapTa (Takoro kak 1,2-AuMeTOoKCUaTaH) 1 3anucbiBaloT ero
Maccy € TO4YHOCTbl Ao 0,1 mr. Macca BHYTpEHHero ctaHgapTa Ao/hkHa 6bITb OT 2 % Macc, 4o 6 % macc,
obpasua ANnsa KannbpoBKu.

10.2.3 TwaTenbHO NepemeLllnBakT NOATOTOB/EHHbIA CTaHAAPT U NEPeHoCcAT Npuban3nuTensHo 2 cm3
pacteBopa B amnysly, COBMELLEHHYI0O C aBTOMaTM4yeckuM Npo600TOOPHMKOM, ecn Takoe obopyfoBaHue
NCNONb3YIOT.

10.2.4 CnepyeT NpuroToBUTb HE MeHee MATU KOHLEHTPaLMA KaXAoro U3 OXuAaeMblX OKCUTeHaToB.
CraHpapTbl MOTyT cofiepxaTb 60/1ee 0JHOro oKcureHara, 1 ux cregyeT rno BO3MOXHOCTU paBHOMEPHO pac-
npefenuTb B Npegenax paga. Takke Ao/HKeH ObiTb BK/IOYEH XOI0CTOW ONbIT A1 OLEeHKN HYNeBOW KOHLEeH-
Tpauun. Cnepyet NoAroToBUTL AOMOJHUTENbHbIE CTaHA4APTLI ANA APYTUX OKCUreHaToB, NpeacTaB/saoLwmx
UHTepec.

MpumeyvyaHune — Mpu COMHEHUN CNeayeT BbIMOHUTL XOOCTON ONbIT NOC/E aHann3a o6pasla C BbICOKUM CO-
fiepXaHnem OKCUreHaToB.

10.3 CraHpgapTtusauuns

MpoBOAAT NCMbITAHNA KAaMBPOBOYHbIX 06Pa3LL0B M CTPOAT KANIMOGPOBOYHYIO KPUBYIO /151 K&X0r0 OKCK-
reHarta, MCMonb3ys, Kak ykasaHo, MPUHLMN HAMMEHbLUNX KBaAPATOB COOTHOLIEHWUA OTK/IMKOB OKCUTEHATHbIX
CTaHAAapPTOB K UX KOSIMYECTBEHHLIM COOTHOLLEHUAM.

10.3.1 PaccuuTbiBalOT COOTHOLUEHWE OTK/IMKA ISPS

rsps* A alA jt <3)

rae As— niowagb nMka UCnbiTyeMOro KAC/IOPOACOAEPXKALLErO COeMHEHUS B KA/IMOPOBOYHOM 06pasLe;
A|— nnowajb nuka BHyTPEHHEro ctaHgapTa B KannbpoBoyHoM o6pasLe.

[anee paccunTbiBalOT KO/IMYECTBEHHOE COOTHOLLIEHME amts
amth = (4)

roe Ws— macca MCnbiTyeMoro KUC/0poACOAEepKaLlero COeJMHEHNsI B KaIMGPOBOYHOM 06pasLe, T;
W- — mMacca BHYTPeHHero ctaHgapTa B Ka/iM6poBOoYHOM 06pasue, I, 47151 KaXK/A40r0 YPOBHS K&KAOM0 OKCK-
reHata s.
10.3.2 N5 KaXK[0ro oKeureHata s KasIMGPOBOYHOTO PSAAA, MCMOMb3Ys YpaBHEHVE HAMMEHbLUUX KBagpa-
TOB. MOJIy4atoT NPSIMYI0, NPOXOAALLYI0 Yepe3 Hauyasio KoopaMHaT

rsp5=b0 amfs ¢ b,s(aT1”")?2, (5)

rfe rsps — COOTHOLUEHWEe OTKANKA A1 KaXA0ro okcureHata s (ocb Y);
b0 — Ko3thhULMEHT NNHENHOW perpeccun ANs oKcureHara s;
amts — KOMMYeCTBEHHOE COOTHOLLEHMWE A1 OKcureHata s (0Cb X);
b, — Ko3adhhmumeHT KBagpaTUYHOI perpeccuu.

10.3.3 Ha pucyHke 3 npusefieH npumep NpuUMeHeHUsa NpuHLMna HaMmeHbLnX Keagpatos na MTBE3 n
pe3ynbTUpYoLLEero ypasHeHus 5.

MpoBepsIoT 3HaYeHne Koppensauumn 12 4ns kaxaon kanubpoBky okcureHara.

3HaueHue 12 4O/MKHO 6bITh He MeHee 0.99.
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KonwecrwHoe COOTHOLLEHVE

PucyHok 3 — lpumMeHeHue npuHyuna HamMeHblWNX KBagpaTtos Ha npumepe MTBE3D

11 lNpoBegeHme UcnbITaHUA

11.1 OO6pa3subl gepxaT OX/1axAeHHbIMW 40 TeX Mop. Noka He 6yaeT AOCTUrHYTa FOTOBHOCTb K UCMbITa-
Hu0. [lo npoBeAeHNs UcnbITaHUa TemnepaTtypa 06pa3LoB A0/KHA JOCTUTHYTb KOMHATHON TeMneparypbl.

11.2 B3BeluMBalOT CTEK/NSAHHbIA KOHTEeHep 415 o6pasua u konna4vok ¢ NT®3 membpaHoii. MNepeHocsaT
oT 10 10 r o6pasuya B KOHTEHEP U HEMEA/IEHHO ero 3akpblBaloT. B3selwmBaloT KOHTelHep Ana obpasya v
ero coAepXunmoe ¢ TOYHOCTbI0 A0 0,1 Mr 1 3anucbiBalOT Maccy UcnbiTyeMoro obpasua.

11.3 B3BeluMBatOT KOHTeHEP A4/151 06pa3Lia U ero CoAepXMMoe, 3aTeM BBOAAT yepe3 MeMbpaHy 06bem
TOrO )€ Camoro BHyTPeHHero cTaHgapTa, KoTopbli 6bl1 MCNONb30BaH NPV NPUrOTOBIEHUN CTaHA4apToB. 3anu-
CbIBalOT Maccy f,06aB/1eHHOI0 BHYTPEHHEro cTaHAapTa ¢ TOYHOCTbI0 40 0.1 Mr. Macca BHYTpeHHero ctaHgap-
Ta fo/mMkHa 6bITb B AnanasoHe oT 2 % [0 6 % macchl ncnbliTyemoro o6pasua, Ho He meHee 50 wmr.

11.4 TwatenbHO NnepemMellnBatoT obpasel, (6eH3VH NOC BHYTPEHHUIA cTaHAapT). MepeHocsT annkeo-
Ty pacTeopa B amrysly, COBMELLEHHYI0 C aBTOMaTu4yeckum npobooTOOPHMKOM, ecnim Takoe obopyfoBaHue
MCMoNb3yT. 3aKpbiBaOT aMmnysy Koanaykom ¢ MNTPD memb6paHoii.

11.5 BBopgAT cooTBeTCTBYlOWEe konmyecTBO (0T 0.1 go 1.0 mkn) o6pasua, cogepxallero BHyTpeHHWI
cTaHAapT, B xpomartorpad, ncnonb3ys Te e TeEXHUKY U KoNnyecTso obpasua, KoTopble Ucnosib3oBanun 4ns
KanMbpoBOYHbIX CTaHAapPTOB. KonnyecTso o6pasua A5 UCNbITaHWA [OMKHO ObITh TakMM, YTOObI HE NPeBbI-
LwaTb NMPOU3BOAUTENLHOCTL KOJIOHKM UK AeTekTopa.

11.6 MonyyvaloT niowagb NuKa u aHHble BpEMEHU yaepXnBaHNs ¢ NOMOLLbIO 3/IEKTPOHHOIO UHTerpa-
Topa uUAn KoMnbloTepa U. NP HEO6XOAMMOCTK, TakKxe C NOMOLLLI0 camonucLa.

12 PacueTbl 1 MPOTOKO/ UCMbITaHUA

12.1 PaccuuTbiBalOT NpOLEHT No Macce (% Macc.) KaxAoro KaimbpoBOYHOro oKcureHara:

12.1.1 Mocne ngeHTUMKaLUN Pa3NNUHbIX OKCUTEHATOB MO BPEMEHUN YAEPXMBAHUA MOAyYatoT naoLwa-
AN BCeX KaIMBpOBOYHbIX NMUKOB OKCUTEHATOB U NUKOB BHYTPEHHEro cTaHgapTa. PaccunTbiBaloT COOTHOLLEHUE
nnowaaun oTkavka (rspj Ansa Kaxaoro n3 oKCureHaToB, UCNOJb3yeMblX B ypaBHeHun (3) (10.3.1).

12.1.2 PaccunTbiBalOT KOJIMYECTBEHHOE COOTHOLWEHMe {am tj AN KaX[0ro kannbpoBOYHOrO OKCUreHa-
Ta B 06pasue 6eH3nHa NnyTem 3aMeHbl COOTHOLLEHUS OTK/IMKA OKcureHaTa (rspj u ero KoagpduumeHT KkBagpa-
TUYHOI perpeccum B ypaBHeHuu (5) (10.3.1) 1 nocneayolmnM peLeHneM ypaBHEHNS.
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12.1.3 OnpeaensioT cofiepxaHine Kax/oro kanMGpoBOYHOro oKcureHata. % macc., no chopmyne
_amt, W 100% 9
5 %

roe ivs— copepxaHue okcureHaTa B o6pasue 6eHsuHa. % macc.;
amfs — KonMuyecTBeHHOE COOTHOLWIEHUE oKcureHaTa, onpeaesnieHHoe no 12.1.2;
W, — macca BHYTPeHHero ctaHgapTa, 406aBneHHOro B 06pasel, 6eH3unHa, T.
Wg— macca o6pasua 6eH3uHa, T.

12.1.4 Ecnu cogepxaHue okcureHata (% macc.) npeBblliaeT ero kasimbpoBOYHbIV npegen, rpaByuMeT-
pudeckn pa3baBisaloT NOPLUMI0 NepBOHaYasibHOrO obpasiua 6eH3MHOM, He coaepXallM OKCUreHaTbl, 40 KOH-
LeHTpauuv B npegenax KanmbpoBOYHOro AvanasoHa v aHanM3npytoT padbasneHHblil o6pasel no pasgeny 11
n 12.1. KoppekTupyloT Bce 3HayeHus cofepxaHus okcureHata (% macc.) yMHOXeHMEM Ha KoadhuumeHT
pasbasneHus.

12.2 PaccunTtbiBaloT 06Lyt0 3kBMBaNeHTHY maccy MTES (% macc.) HekannbpoBaHHbIX OKCUTeHaToB
cnepyoowmm obpasom:

12.2.1 CymmupyloT naowaan nnukos NpUCyTCTBYOLNX HeKanMbpoBaHHbIX OKCureHaToB. Mpu aToMm He
BK/IOYAIOT Mowann nukos, 06YC/IOB/IEHHbIX PAaCcTBOPEHHbIM KUC/OPOAOM, BOAON U BHYTPEHHUM CTaHAap-
TOM. PaccunTblBalOT COOTHOLIEHWE OTKIMKa (rspj ANA CYMMapHOW niowaan HekannbpoBaHHbIX OKCUreHa-
TOB. Mcnosnb3ys ypasHeHue (3) (10.3.1).

12.2.2 PaccuuTbiBalOT KO/IMHECTBEHHOE COOTHOWEHNE (amfs) 411 HEKaIMOPOBaAHHbLIX OKCUreHaToB B
obpasue 6eH3Ha nyTeM 3aMeHbl COOTHOLWIEeHUS OTKIvKa (onpegeneHHoro B 12.2.1) un koadhhUUUEHTOB
KanmbpoBoUHO kpuBoi ans MTES BypasHeHuu (5) (10.3.1) n nocneayowmm peLleHemM 4aHHOTO ypaBHEHWS.

12.2.3 [ins onpepeneHuns obuieli akBMBaneHTHoOn maccbl MTB3 (% macc.) Ans HekanubpoBaHHbIX
OoKCUreHaToB Mcnosb3yT dpopmyny (6) (12.1.3).

12.3 PaccuuTbiBalOT 0bLLee cogepxaHne kucaopoga (% macc.) B obpasue 6eH3nHa cnegytowmum obpa-

30M;
12.3.1 lMepecunTbiBalOT CoAep)KkaHne oKcureHarta (% MaCC.) ANA KaXaoro nHaneunayanbHoOro Ka}'IVIGpO-
BOYHOrO OKCUreHaTta B cofepxaHue kucnopoga (% macc.) M CyMMUPYHT COr/TaCHO CAeAYLUM YPaBHEHUSM;
o - jfiL*!» 7>
cal Ms
nnun
_wn, 16.0-A/, Aw2 164 N2 m .8
cal M

roe Oca,— 061Kl MaccoBbIii NPOLEHT KCMopoda B KaIM6POBOYHbLIX OKCUTeHaTax;
WS— coflepXaHune Kaxzoro okcureHarta. % macc., onpegeneHHoe no gopmyne (6);
Ws— 4KC/10 aTOMOB KUC/I0POAA B MOJIEKY/IE OKCUTeHaTa;
M5— MonekynsipHas Macca oKcureHata, npefcTaB/ieHHas B Tabnuue 2;

16.0 — aTomMHada macca kucnopoga.
12.3.2 MepecunTbiBaloT 06LWY0 3KBUMBaNEHTHY0 mMaccy (%) MTBO HekanmbpoBaHbIX OKCUreHaToB B
cogepxaHue kucnopoga (% macc.) CornacHo cnegyolemy ypaBHeHUo

. 164 9)
m'uncal
rae Oonca,— obLee cofepxaHvie KACIopoJa B HekannbpoBaHHbIX OKcureHatax. % macc.;
ivJlU— MTB3-3KBMBaNIEHT HEKaIMbpOBaHHbIX OKCUreHaToB. % macc.;
— 4uC/I0 aTOMOB Kucropoga B monekyne MTES.

M. — monekynspHasa macca MTBE3. npeacTaBneHHas B Tabnvue 2;
16.0— artomHas macca Kucsiopoja.
12.3.3 PaccunTtbiBaloT 06LLee coaepxaHue kucnopoga, % Macc., B o6pasie 6eH3MHa CyMMUPOBaHMEM
BK1aJ,0B Ka/IMGPOBOYHbIX KOMMNOHEHTOB U HEKA/IMGPOBOYHbIX KOMIMOHEHTOB
01d=0", +Oulkq. (o>
124 3anucbiBaloT cogepxaHue okcureHata (% macc.) A5 Kax[oro kaimbpoBOYHOro okcureHarta c

TouHocTbio g0 0.01 %. Takke 3anucbiBaloT 06LLee cogepxaHue kucrnopoga (% macc.) B o6pasue 6eH3mHa ¢
TO4YHOCTbI0 A0 0,1 %.

0
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13 TlpoBepka KOHTPOSIA KadecTBa

13.1 ExepHeBHO NPOBEPSIOT BHYTpM/IabopaTopHy0 NOBTOPSEMOCTb U TOYHOCTb aHanm3a.

13.1.1 BHyTpunabopaTopHas NOBTOPSAEMOCTb

13.1.1.1 CraHpapTHble 06pa3Lbl MPOBEPKM KOHTPOSA KayecTBa MOTyT 6bITb MPUTOTOB/IEHBI U3 TOTO Xe
MCXOAHOT0 K1cnopoacoaepxallero matepmana (cM. 10.2), KOTopble 0XBaTblBAKOT AMana3oH, yCTaHOB/EHHbI
B 13.1.1.4.

13.1.1.2 T'OTOBAAT U aHANU3MPYIOT NapasiiefibHble CTaHAapTHbie 06pasLbl MPOBEPKM KOHTPOSA KayecT-
Ba B COOTHOLUEHUV OAMH Ha aHanu3Mpyemyto napTuio uan He MeHee 04HOro Ha AecAaTb 06pasLoB, YTO BCTpe-
yaeTcs yvaule.

13.1.1.3 MapannensHble 0b6pa3ybl cnegyeT BbINO/IHUTL HE3aBMCUMO, MO BCEM CTaAWsAM MOArOTOBKU
o6pasua.

13.1.1.4 [nana3oH RAansa napannienbHbix 06pasLoB A0/MKEH ObiTb MEHbLLE, YEM CrieayloLLme Npeaenbl:

OkcureHar KoHueHTpauus. % macc. BepxHuit npefen gns ananasoHa. % macc.
MeTaHon Ot 0,20 go 1.00 0,010 +0.043C

MeTtaHon Ot 1.00 go 12,00 0.053C

STaHon Ot 1,00 go 12,00 0.053C

MTB3 Ot 0,20 o 20.00 0.069 ¢ 0.029C

anna Ot 1.00 o 20,00 0.048C

OTB3 Ot 1.00 go 20,00 0.074C

TAM3 Ot 1.00 go 20.00 0.060C

roe C = (CO + Cd)/2:
*=|C0-Cd|;
CO— KOHLEeHTpauusi B ICXOAHOM 06pasLie;
Cd — KoHLeHTpauusa B napasnienbHom obpasue.

13.1.2 Ecnu gaHHble npefenbl NpeBbllleHbl, cneayet onpeaesinTb UCTOYHUK oLnbkun, BCe ncnpaBunTb,
N BCe nocnegywuine aHanusbl, BKIKOYadA I'IOC}'Ie,CI,HVIVI napanneanblVl aHanus, ﬂO,D,TBep)KAaPOLLI,I/IVI cooTBeT-
cTBue CI'IeLWI(bVIKaLI,VIFIM, NOBTOPUTL.

13.2 BHyTpunabopatopHas TOYHOCTb

13.2.1 Ecnu n3mepeHHas KOHLUEHTpauusi B CTaHAapTHOM o6pasue NpOoBepKM KOHTPO/A KavecTBa
BbIXOAUT 3a AnanasoH (100,0 + 6.0) % TeopeTnyeckoi koHueHTpauum ansa 1,0 % macc, nnu Bbille BbiGpaHHO-
ro OKCcuUreHarta, UCTOYHWKM OLUMGKM O aHanusax cnegyet onpefennTb, BCe UCNPaBUTb 1 BCe nocnegyloline
aHanusbl, BKIYas nocnefHwuii aHanus ctaHgapTa, NOATBEPXAaloWuii COOTBETCTBME crneuudukaumuam,
NoBTOPUTS.

13.2.2 HesaBuCUMble 3TasIOHHbIE CTAHAAPTbI MOTYT 6biTb NPUOGPETEHbI WA NOATOTOB/IEHbI U3 MaTe-
puanos, He3aBUCUMbIX OT CTaHAAPTHbIX 06pa3L0B NMPOBEPKN KOHTPOSIA KaYecTBa, U He AO/MKHbI 6bITb NPUro-
TOB/IEHbl TEM Xe aHanuTukom. Ansa npefenos cneuymdukaumm, nepedyncrieHHbix B 13.2.2.2, KOHLeHTpauus
3TasIOHHbIX CTaHAAPTOB J0/IXHA 6bITh B Anana3oHe no 13.1.1.4.

13.2.2.1 HesaBucuMble 3Ta/IOHHbIE 06pa3Libl CPaBHEHMNS [O/MKHbI ObITb MPOAHaIM3NPOBaHbl B COOTHO-
LUEeHWUN OANH Ha aHaNN3MpPyeMyto NapTuio Uan He MeHee ofHoro Ha 100 o6pasLoB, YTO BCTpeyaeTcs vatle.

13.2.2.2 Ecnu n3mepeHHas KOHLUEHTpauus He3aBUCUMOro 3Ta/IOHHOrO cTaHgapTa BbIXOAMT 3a Anana-
30H (100.01 10,0) % TeopeTMUECKO KOHLLEHTPaUMK AN BbIGPAHHOro okcureHarta Ha 1.0 % macc, wam Bbllue,
MCTOYHMKN OLLNGKKN B aHanusax cnepyet onpegenntb, BCe UCMPaBUTbL U BCe nocneaytolne aHannusbl, BK/IO-
4yas nocniefHWn aHann3 He3aBNCMMOrO 3Ta/IOHHOIO cTaHAapTa, NOATBEPXAAlOLWMA COOTBETCTBUE crneundu-
Kauusm B 3TOM NapTumn, NOBTOPUTH.

13.3 MoryT 6bITb UCMO/b30BaHbI KOHTPO/IbHbIE TA6NULbI A4N1A HAGNIOAEHNA N3MEHYMBOCTN U3MEPEHUTA
cTaHAapTHbIX 06pasLLOB NPOBEPKMN KOHTPONSA KavyecTBa W He3aBUCUMbIX 3TAsIOHHbIX CTaHAapToB A/18 Toro,
4TO6bI ONTUMaASIbHO 06HAPYXUTb HEHOPMasIbHblE CUTYaLun 1 06ecneynTb CTabubHbIA NPOLECC N3MEPEHWIA.

7
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14 TMpeun3snoHHOCTb U OTK/IOHeHnell

14.1 Bblny paccMOTpPeHbI AaHHble, NoslydYeHHble B 10 nabopaTopHbIX KPYroBbIX MCMbITAHUSAX MO aHau-
3am 13 okcureHaToB U1 o6LLero kucrnopoga B 12 obpasuax 6eHsnHa. MNpeuns3noHHOCTb HacTosLWero MeToaa,
onpegeneHHas cTaTUCTUYECKUM MccnefoBaHNeM pesysibTaToB Mex/1abopaTopHbIX UCMbITAHWA, BbINOHEH-
HbIX C UCMO/b30BaHneM 1,2-AUMeTOKCUITaHa B ka4yecTBe BHYTPEHHEro CTaHaapTa, ABNSeTca cnefytoLe:

14.1.1 MoBTOPSAEMOCTb (CXOA4UMOCTb)

PacxoxfeHne mexay nocnefosartesibHbIMKU pesysibTatamu, nosly4eHHbIMU O4HUM U TeM Xe oneparo-
POM Ha OfHOW 1 TOI Xe annapartype B MOCTOSHHbIX YCM0BUAX PaboTbl HA NAEHTUYHBIX UCMBITYEMbIX MaTepua-
nax B Te4yeHue [/INTe/IbHOr0 BPEMEHWN NPV HOPMasIbHOM W NMPaBU/IbHOM BbIMOJIHEHUM METOAA WUCMbITaHUS,
MOXeT MpeBblllaTb HUXEeYKa3aHHble 3Ha4YeHNs TONbKO B OAHOM cnyvyae u3 asaguatu (tabnuua 3).

[MoBTOpsAEMOCTbL /19 OKCUreHaTOB B 6EH3MHaXx:

KomnoHeHT osTOPAEMOCTb
MeTaHon (MeOH) 0,07(X0%9)
OTtaHon (EHOH) 0.03{X>-92)
M3onponaHon (iPA) 0.04(X554)
mpem-byTtaHon (tBA) 0.05(X°65)
M-MNponaHon (NPA) 0.04(X°'35)
MTB3 (MTBE) 0.05(X°'58)
BTOp-byTtaHon (sBA) 0.03(X°54)
AVnN3 (DIPE) 0,05(X°-65)
MN3o06yTaHon (iBA) 0.03(X°-79)
3TB3 (ETBE) 0,04(X3386)
mpem-leHTaHon (tPA) 0.05(X°-41)
M-ByTtaHon (nBA) 0.06<X>-4B)
TAM3 (TAME) 0.04(X°'58)
O6Lwwit kucnopog, 0.03(X°93)

roeX — cpefHee 3HaYeHUe cofepxaHus KOMMNOHeHTa, % macc.

14.1.2 Bocnpou3BoaUMOCTb

PacxoxgeHve mexay ABYMS e4UHUYHBIMU U He3aBUCMMbIMU pe3ynbTaTaMu, NoyYEeHHbIMU pasHbIMU
onepaTtopamu, paboTatoLwmmmn B pasHbix nabopaTopusx, Ha UAEHTUYHOM MaTepuasie B Te4eHVEe A/IMTENbHOTO
BPEMEHW, MOXET NPEBbIWATb HMKXEYKa3aHHble 3Ha4YeHUs TO/IbKO B OAHOM c/yyae n3 gsaguatu (tabnuua 3).

Bocnpon3BoAMMOCTb A/151 OKCMTEHATOB B GEH3UHAX:

KoMMnoHeHT MoBTOpsAiEMOCTb
MeTtaHon (MeOH) 0.25 XO«86;
3TaHon (EHOH) 0.27 XO.a0
M3onponaHon (iPA) 0.21 (X0-71)
mpem-bytaHon (tBA) 0.20 XO«SO;
H-MponaHon (NBA) 0.17 XOas
MTB3 (MTBE) 0.10 (XO%)
emop-bytaHon (sBA) 0.17 (XO-73)
AVN3 (DIPE) 0.16 (X0-72)
N306yTaHon (iBA) 0.19 (X'83)
3TB3 (ETBE) 0.25 (X°-79)
mpem-lexHtaHon (tPA) 0,18 (x
M-ByTtavon (nBA) 0,22 &8)?8
TAM3 (TAME) 0.24 (X0.69)
OG6LLMit KUCIOPOA, 0.13 (XOB3)

MoaTBepxaatowmne gaHHble HaxoasaTcs a ASTM International Hedquarters u MoryT 6bITb MOMYyYeHbl NO 3anpocy
nccnepgosartenbckoro otyeta RR: D02-1359.

12
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Ta6nuua 3 — [unanasoH NPeuM3NOHHOCTU, ONpeaeNieHHblii U3 faHHbIX MOBTOPSIEMOCTW NMPU COBMECTHOM UCC/efo-
BaHuu

MoBTOpsAemMoCTb
KomMnoHeHT.
% macc. . . 06wy uit
MeOH EWOH iPA IBA nPA MTBE SBA OIPE iBA ETBE tPA nBA TAME
Kkncnopog
0.20 0.03 0.01 0.02 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.03 0.03 0.02 —
0.50 0.05 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.02 0.01 0.04 0.04 0.03 —
1.00 0.07 0.03 0.04 0.05 0.04 0.05 0.03 0.05 0.03 0.04 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 0.05 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 0,11 0.08 0.12 0.06 0.11 0.06 0.12 0.09 0.13 0.09 0.11 0.09 0.11
5.00 0.15 0.13 0.09 0.14 0.07 0.13 0.07 0,14 0.11 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 0.10 0.14 0.11 —
10.00 0.22 0.25 0.14 0.22 0.09 0.19 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 0.11 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 Tabnuuybl 3
BocnpousBognMocTb
KomnoHeHT
% macc. . X oo6wnit
MeOH EWOH iPA 1BA nPn MTBE sBA OIPE iBA ETBE tPA nBA TAME
Kkncnopop
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 0.11 0.09 0,05 0,10 0.10 0.11 0.14 0.12 0.18 0.15 —
1.00 0.25 0,27 0.21 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 0.65 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 0.61 0.58 0.37 0.47 0.43 0,60 0.75 0.39 0,33 0.62 0.41
5.00 1.00 0,98 0.69 0.72 0.70 0.46 0.55 0.50 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 1.81 1.70 1.15 1.26 1.29 0.89 0.91 0.82 1.28 1.54 0.64 0.44 1.17 —
12.00 2.12 1.97 1.32 1.46 1.51 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 — 1.15 — 2.23 — — 1.63 —
20.00 — - — - - 1.72 - 1.34 — 2.66 - - 1.90 -

14.2 OTK/IOHEHNe
B HacTosiee BpeMsi OTK/IOHEHME pa3pabaTbiBaeTCsl OTBETCTBEHHOWN MCCNeA0BaTe IbCKOl rpynnoii.
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Mpunoxexnne AA
(cnpaBouHOeE)

CBefleHns1 0 COOTBETCTBUM CCbIJTIOYHbIX cTaHgapTos ACTM
CCbIJIOYHbIM HaLMOHaNbHbLIM CTaHfapTaM Poccuiickoit ®epepaunn
(» peficTByOWMM B 3TOM KaYecTBE MEXIOCYLapCTBEHHbIM CTaHAapTam)

Ta6nuuya [JA1

O603HaueHve N HanMeHoBaHe

OG603HaueHNEe CCbIZIOYHOTO CTaHAapTa CTeneHb COOTBETCTBUSI COOTBETCTBYIOEI0 HALMOHANLHOIO CTAHAAPTA
ACTM [ 1744 — .
ACTM [ 4175 - .
ACTM [ 4307 - .
ACTM E 594 _ .
ACTM E 1064 - .
ACTM E 1510 - .

* COOTBETCTBYIOLW M HALMOHANbLHBIN CTaHAApPT OTCYTCTBYeT. [l0 ero yTBEpXAEHUs PEKOMEHAYeTCs UCN0/b30-
BaTb NepeBOj Ha PYyCCKMil A3bIK AAHHOTO cTaHAapTa. MNepeBos faHHOTo cTaHjapTa HaxoauTcs B defepanbHOM MHGOP-
MauNOHHOM (DOHAE TEXHMUYECKUX PEriaMeHTOB U CTaH4apToB.
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YK 662.753.1:006.354 OKC 75.160.20 B29 OKCTY 0209

Kniouesble cnosa: 6eH3nH, onpegenieHne oKcureHaToB, razoBas xpomaTorpadus, naamMmeHHO-VMOHU3ALNOH-
Hblii feTekTop no kucnopogy (OFID). MeTaHoN, 3TaHO, H-MPOMaHos1. M30NponaHoa, mpem-6yTaHon. AUnN3o-
nponunoBbiii achmp ANMND (DIPE), atnn-tpo/n-6ytunoseiii acgoup 3TED (ETBE), meTun-tpern-6yTnnossbiii
3thup MTBD (MTBE), rnpe/n-amunmetnnaossiin acgomp TAM3 (TAME)
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