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MpeancnoBue

Lienu n npuHumnel ctaHgapTuaaumm B Poccuiickon ®eaepaum ycTaHoBNeHsl PeaepanbHbiM 3aKOHOM
oT 27 fekabps 2002 r. Ne 184-93 «O TeXHNYECKOM PerynmpoBaHnny, a npasuia NpUMeHeHNs HauMoHaNbHbIX
ctaHgapTos Poccuiickon ®egepaunm — FOCT P 1.0—2004 «CtangapTtusauumsa B Poccuiickon Peaepauumu.
OCHOBHbIe NOMOXeHUs»

CBepeHUus o ctaHaapTe

1 NOArOTOBJIEH OTKPbITEIM akuMoHepHbIM 0bLwecTBoM «Bcepoccuiickuii HaydyHo-uccneaoBartenb-
CKWUIA MHCTUTYT o nepepaboTke HedpTu» (OAO «BHUU HIM») Ha ocHoBe COBCTBEHHOMO ayTEHTUYHOrO NepeBo-
Ja Ha pyccKUI A3bIK cTandapTa, ykasaHHOro B nyHkTe 4

2 BHECEH TexHu4eckum komuteToM no ctaHaaptusauum TK 31 «HedTaHble Tonnuea u cMasodHble
maTtepuansi»

3 YTBEPXOEH 1 BBEAEH B JEWCTBUE Mpukazom deaepanbHoro areHTcTsa no TeXHU4ecKkomy
perynuposaHuto n meTtposnorun ot 27 gekabps 2010 r. Ne 1118-ct

4 Hacroswuin ctaHgapTt naeHtndeH ctaHgapty ACTM [ 5599—00 (2005) «MeTon onpeaeneHns okcu-
reHaToB B 6eH31He rasoBol xpoMaTorpaduel ¢ CeNEeKTUBHLIM NNaMeHHO-UOHU3aLMOHHBIM AeTEKTUPOBAHU-
em no kucnopoay» (ASTM D 5599—00 (2005) «Standard test method for determination of oxygenates in
gasoline by gas chromatography and oxygen selective flame ionization detection»).

HaumeHoBaHue HacToswWwero ctaHgapTa U3MeHeHO OTHOCUTENbHO HauMEHOBaHWUSI YKa3aHHOro CTaH-
AapTa ans npuseaexuns B cootsetctane ¢ FOCT P 1.5—2004 (noapasaen 3.5).

Mpu NprMeHeHNM HacTosLLLero cTaHAapTa pekoMeHAYeTCA NCMONb30BaTh BMECTO CChINTIOYHbIX CTaHaap-
ToB ACTM cooTBeTCTBYOLME UM HaLMoHankbHbIe cTaHaapTel Poccuiickoin ®eaepaunn n MexrocygapctaeH-
Hble cTaHAapThl, CBeAEHUsI O KOTOPbIX NpUBeAeHbl B AOMONHUTENLHOM NpunoxeHun JA

5 BBEAEH BMEPBbLIE

HHebopmayusi 06 UBMeHeHUAX K HacmosiueMy cmaHdapmy nybrnukyemcsi 8 exxe200H0 uzdasaemMom
UHbopMayUOHHOM yKa3amerne «HayuoHaneHbie cmaH0apmbi», @ meKkcm U3MEeHEeHUU U ronpagok — & exe-
MeCsYHO u30asaeMbiX UHGOPMAUUOHHBIX yKalamernsx «HauuoHaiibHbie cmaHOapmebi». B crnyyae nepe-
cMmompa (3ameHbl) UNU OMMeHb!I Hacmosiujeeo cmaHO0apma coomeemcmsyujee ysedomreHue bydem
0nybuKo8aHo 8 exXxeMecsYHo uzdasaeMoM UHEOPMaUUOHHOM yKaszamene «HauuoHanbHble cmaHdapmbiy.
Coomeemcmsyiowjast uHgpopmayus, ysedomrieHue U mekcmsl paMewaromcesi makke 8 UHGpOopMaUuUoOHHOU
cucmeme obuyez0 rofib308aHUA — Ha oghuyuansHom calime PedepanibHO20 a2eHMCMea o MexXHU4YeCKoMy
peaynupoeaHuro U Memporsioeuu 8 cemu ViHmepHem

© CraHpapTuHcgopmM, 2012

HacTosiuuii cTaHgapT He MOXET BbITb NOSTHOCTLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPaXKMPOBaH U pac-
NpocTpaHeH B kKauecTse ohmLManbHOro u3gaHus 6es paspelueHust degepansHoOro areHTCTaa rno TEXHUYECKo-
MY perynupoBaHuio U MeTpomorum
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HAUMWOHANBbHBLIA CTAHOAPT POCCUUCKOWU OSGEREPALMUMK

BEH3UH

OnpeaeneHne oKCUreHaToOB MeTOAOM ra3oBoM XpomaTtorpacdum ¢ ceneKTUBHLIM
nnameHHO-MOHU3aLUUOHHbBIM AeTeKTUupoBaHUeM No Kucnopoay

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

DaTta BBeaeHns — 2012—07—01

1 O6nacTb NpMMeHeHus

1.1 Hactoswwun ctaHgapT ycTaHaeBnMBaeT MeTO[ rasoBOW Xpomartorpadum Ons KONMYecTBEHHOro
onpeeneHna opraHMYeckux okcureHaToB B OeH3WHe, NMeloeM TeMnepaTypy KOHUA KMNEHUSA He Bbile
220 °C, 1 cobCTBEHHO OKCUreHaToB, UMeloLMX TemnepaTypy KoHua kunenua ao 130 °C BKMIOUUTENBHO.
MeToa npMMeHNM Mpu coaepkaHnn okcureHaTos B AnanasoHe ot 0,1 % macc. ao 20 % macc.

1.2 Hacroswuin ctaHOapT NpUMeHS0T ANg onpeaenieHns MacCoBOW KOHUEHTPaLMM Kaxaoro coeanHe-
HUA OKcureHaTa, npucyTcTBytowero B 6eHsnHe. Ans kanubposkn Heobxoanma naeHTUUKaUNA Kaxaoro
onpegenseMoro okcureHata. OgHako AeTeKTop Mo KACNopoay, UCNonNb3yeMbliil B HacTosWeM MeToae, Bbliaa-
eT OTKIUK, MpornopumnoHansHeIn Macce Kucrnopogda. Hactoawmm MeTogom MOXHO onpeaeniTb MacCoBYHO KOH-
LeHTpauuio Knucrnopoda, coaepxallerocsi B Nlobom coeguHeHnn okcureHata ucnblTyeMoro obpasua, ecnm
oKkcureHaT HEeBO3MOXHO MaeHTuduuMposaTth. Obluee coaepxaHue kucrnopoaa B 6eH3MHe MOXHO onpeje-
ANTb NO CyMME TOYHO onpefeneHHbIX MHAUBUAYarbHbIX KUCIIOPOACOAepKalLMX coeauHeHni. CyMMUpoBaH-
HYlO nfowagb APYrMx HekanubpoBaHHBbIX WM HEU3BECTHBLIX KUCMOpoAcoAepXKalnux CcoeauHEHUN,
NPUCYTCTBYHOLLMX B 06pasLie, MOXHO NEPEBECTN B MACCOBYHO KOHLIEHTPALMIO KUCTTOpoAa U CYMMUPOBaThb €€ ¢
KOHLIeHTpaLMen KACropoaa M3BECTHBIX KUCNOPOACcCoAe pXKaLUUX COeAUHEHWNA.

1.3 3HaueHus, ycTaHoBneHHble B eauHuuax CU, aensiotca ctaHgapTHeIMU. 3HaueHus B ckobkax npu-
BOAATCA TOMbKO ANA MHPOPMaLMN.

1.4 TpumeHeHNe HacTosILLEro cTaHgapTa CBA3aHO C UCMOMb30BaHWEM B NPOLECCe UCMbITaHUs onac-
HbIX MaTepuarnos, onepauuin u o6opyaosaHus. B HacTosilem cTaHgapTe He NPeayCcMOTPEHO pacCcMOTpeHue
BCeX BoMpocoB obecneverHns GesonacHocTU. MNMonb3oBaTenb HACcTOAWEro ctaHgapTa HeceT OTBETCTBEH-
HOCTb 3a YCTaHOBMEHWe COOTBETCTBYIOLMX MpaBuil TeXHUKM 6e30macHOCTU U oxpaHbl Tpyaa, a Takke 3a
onpejeneHne 3akoHodaTe bHbIX OrpaHNYeHUn 40 NPUMEHEHUA HACTOALLEro cTaHaapTa.

2 HopmaTuBHbI€ CCbINKU

B HacToslLeM cTaHaapTe UCMoMb30BaHbl HOPMATUBHBIE CChINKK Ha cneaytolme cTaHaapTel!):

ACTM [ 1744 MeTtoa onpeaenerHus BoAbl B XXUAKMX HedTenpoaykTax ¢ UCNoNb3oBaHMEM peakTuBa
Kapna ®uwepa (ASTM D 1744, Test method for determination of water in liquid petroleum products by Karl
Fischer reagent)?)

ACTM [ 4175 TepmwuHonorusi, oTHocawwasca k HedpTn, HedpTenpodyKTam U CMasoyHbIM MaTepuanam
(ASTM D 4175, Terminology relating to petroleum, petroleum products, and lubricants)

1) YTouHuTL cobinku Ha cTangapTsl ACTM moxHo Ha caiite ACTM www.astm/org unu B crnyxoe noaaepKkv KImeH-
ToB ACTM: service@astm.org. B nHcopmaumoHHom Tome exerogHoro cobopHuka craHgaptos (Annual Book of ASTM
Standards) cnegyet obpalyaTbcs K CBOAKE CTaHAAPTOB eXerogHoro c6opHuka CTaHaapToB Ha CTpaHuue canTa.

2) OTmeHeH 6e3 3ameHbl.

WUzpaHne odpmumanbHoe
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ACTM [1 4307 PykoBoACTBO MO NPUrOTOBAIEHWNIO XUAKUX CMecend Ansl UCNOoNb3oBaHUA B KadvecTse
aHanuTuyeckux ctaHgaptos (ASTM D 4307, Practice for preparation of liquid blends for use as analytical
standards)

ACTM E 594 PykoBogcTBO MO NfamMeHHO-MOHU3ALMOHHBIM AeTeKTopaMm, NUCMOoMb3yeMbiM B ra3oBown
WNU CBEPXKPUTUYECKON XuaKocTHON xpomatorpacdun (ASTM E 594, Practice for testing flame ionization
detectors used in gas or supercritical fluid chromatography)

ACTM E 1064 OnpeaeneHue Boabl B OpraHUYeCKUX XUAKOCTAX METOAOM KYNIOHOMETPUYECKOro TUT-
posaHus no Kapny ®uwepy (ASTM E 1064, Test method for water in organic liquids by coulometric Karl
Fischer titration)

ACTM E 1510 PykosoacTtBo no rasoxpomMatorpadvyeckum KsapLeBbIM KanunnapHbIM KOMNOHKaM ¢
OTKPbITBIMA  TpyOUaTbIMKU  Kanunnsipamn, 3anofIHEHHLIMA MNNaBfeHbIM KBapLeM (ABYOKACBIO KPeMHUA)
(ASTM E 1510, Practice for installing fused silica open tubular capillary columns in gas chromatographs)

3 TepMuHbI M onpeaeneHus

3.1 B HacTosileM cTaHaapTe NPpUMeHeHb! cneaytolumMe TepMUHBLI C COOTBETCTBYIOLMMU onpeaeneHnsaMn:

3.1.1 He3aBUCUMBbIe 3TanoHHble cTaHAapThl (independent reference standards): O6pa3subl okcure-
HaToB A8 KanubpoBKK, KOTOpblE MPUOBPEeTalOT UMK rOTOBAT U3 MaTepuarnos He3aBUCUMO OT CTaHOAPTHBLIX
06pasLOB KOHTPONS KAYecTBa U UCNOMb3YIOT ANA YCTAHOBMNEHUSI TOUHOCTU MexXnabopaTopHbIX UCMbITaHWIA.

3.1.2 okcureHat (oxygenate): Kucnopogcogepxallee coefuHeHWe, Takoe Kak CnupT WK NpocTon
acbup, KoTopoe MoXeT BblTb UCNONBb30BAHO Kak ToNNMBo unn agobaska k Tonnusy (ACTM [1 4175).

3.1.3 cTtaHgapTHble o6pasubl NpoBepkU KOHTponsa kadectBa (quality control check standards):
O6pasLbl oKkcureHaToB ANs KanubpoBKW, UCMONb3yeMble Al YCTaHOBIIEHUS NOBTOPSEMOCTU Mexnabopa-
TOPHbIX UCNbITAHUNA.

4 CywHocTb MeTOAA

4.1 BHYTpeHHUWIA cTaHAApT HEMeLLAKoLWWero okcureHaTa, Hanpumep 1,2-guMeTokcnaTaHa (AUMeTUNOBO-
ro acpupa aTuneHrnukons) nobaensoT B 0b6pasey 6eHanHa B TpebyeMom konuyecTee. MNpeactaBuUTenbHyO
anuksoTy obpasLa U BHYTPEHHUIA cTaHaapT BBOAAT B rasoBblil XxpoMaTorpad, ocHaWeHHbIA KanunnapHon
KOnoHKoW, obecneunBatoLLen pasaeneHue oKCUreHaToB. Yrnesoaopoabl U OKCUreHaThl 3NI0UpYIoT U3 KOSOH-
KW, HO TOMNbKO OKCUIreHaTbl onpeAensioT ¢ NCMONb30BaHNEM NNaMeHHO-UOHU3aLMOHHOMO AeTekTopa no Kuc-
nopoay (OFID). OnucaHue aetekrtopa npeAcTaBneHo B pasgene 6.

4.2 KanubpoBo4Hble cCMecu NPUMEHAIOT AN onpeaeneHns BpeMeHn yaepXuBaHua N OTHOCUTENbHBIX
ko3 dUUMEHTOB OTKIUKA (MO Macce) ANns OKCUreHaToB, NpeAcTaBnsloWwmX nHTepec. Mpeanaraemele kanuo-
poOBOYHbIE MaTepuarbl ykasaHbl B 8.2.

4.3 TMnowaab Nuka KaXxaoro okcureHaTa B 6eH3nHe N3MepsoT 0THOCUTENBHO NAOLWaAN NUKa BHYTPEH-
Hero ctaHgapTa.

M pumeyaHwn e — bbino ycTaHOBNEHO, 4YTO ecnu 1,2-AMMETOKCUITaH UCTONb3YIOT KaK NOAXOAAWMIA BHYTPEHHUI
CTaHAapT, ApYrMe OKCUreHatTbl MOTyT GblTb MCNONB30BaHbI NPU YCNOBWUM, YTO OHWU OTCYTCTBYIOT B 06pasue u He mewatot
ONpeaeneHnio COeAUHEHWIA, NPEACTaBNAIOWMX UHTEPEC.

5 3HauyeHue v NnpuMeHeHue

5.1 [nsa 6eH3uHa, NOMY4YeHHOro CMeLLUMBaHNEM, BaXKHO onpeaeneHne opraHu4ecknux kucnopoacoaep-
Xawmx coeguHeHUA. CnmpThl, NpocTble 3upbl U Apyrie okcureHaTbl 406aBnAT B 6eH3NH ANA yBenuyeHus
OKTAHOBOIO Y1CIla U YMEHbLUEHUs BbIOPOCOB MOHOOKCUAA yrnepoda U3 BbIXJIOMHOW TPyObl. OHWM AOKHbI
6biTb A0GaBNEHbI B Hagnexalleil KoHLeHTpauunM 1 nponopuusax, 4tobel nsbexatsb ¢asoBoro pasgeneHus
6eH3uHa 1 npobnem B paboTe AuraTens.

5.2 HacTtoswmii MmeTog UcnbiTaHUA obecneumBaeT 4OCTATOYHYIO CENEKTUBHOCTL NO KUCIOpoAY OTHOCU-
TenbHO YrneBoAopPOA0B U YYBCTBUTENbHOCTb, NO3BOSSIIOLLYIO onpeaensiTb okcureHathbl B o6pasiax 6eHauHa
6e3 nomex, UCXoAALUX OT Yr1eBOAOPOAHON MaTpULLbI.

2
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6 TeopeTnueckme ocHoBbl pa6oTnbl OFID

6.1 Cuctema cenekTMBHOIO onpegerieHnsl opraHNYeckn CBA3AHHONO KUCNopoaa BKOYaeT peakTop
pasnoXeHus, peakTop rmaporeHnsaLmMm (MeTaHamnsep) U nnameHHo-noHu3auMoHHbIn aetektop (FID). Peak-
TOp pasnoXeHusl, cCoeANHEHHbIA HEMOCPEACTBEHHO C rasoxpomatorpaduyeckoin KanunmnspHo KOMOHKOWN,
COCTOUT U3 NNaTuHo-poauneBoit (PYRh) kanunnsapHoit Tpy6ku. MoHookeua yrnepoaa (CO) o6pasyeTtcs us coe-
AVHEHWI, cogepXkalmx Kucropog, No cneayrolemMy ypaBHEeHUIO peakunm

C,H,0, —>zCO + (y/2)H, + (x - Z)C. )

6.2 MN36bITouHbIN cnoli caxn (kokca) obpasyeTcs B nnaTuHo-poaneBoit Tpybke peakTopa pasnoxeHusl B
pesynbTaTe BBeAEeHWUA YrneBoAOpPOAOB, BXOASLMX B cocTaB obpasua, Wiu Npu Hanuyuu yrneesogopoaa
(Hanpumep, NeHTaHa UNK rekcaHa), YCKOPSIoLLEero pasnoXeHue, UnNn U Toro, U apyroro.

Cnoli caxu (Kokca) YCKopsieT peakLmio pasnoXeHus U NoaaBnseT YyBCTBUTENbHOCTL NO yrneBoAopoaam.

6.3 MoHookcua yrnepoaa, obpasyoLuincs B peaktope pasnoxeHus, NpespallaeTcsa B MeTaH B peakTo-
pe rnaporeHnsaLnm no cneayowemy ypaBHeH o peakumm

CO + 3H, —CH, + H,0. @

MeTaH BnocneacTsMmM onpedensioT ¢ nomoupsio FID.

6.4 PeakTop rugporeHnsaumm (MetaHansep) COCTOMUT U3 KOPOTKOM OTKPLITOM CTEKNAHHOM KanuIsipHON
TPYOKM, NOKPbLITON BHYTPU OKCUOOM antoMUHUS ¢ aacopbupoBaHHbIM HUKENEBbLIM KaTanusatopoM ¢ nopuc-
TelM crioeM (PLOT), unu TpyGku 13 HepxXaBeroLen cTanu, coaepxallei kKatanmsaTtop Ha HUKeNeBo OCHOBe.
B 3aBMCUMMOCTM OT KOHCTPYKLMW NPUOOPOB ero yctaHasnueawT BHyTpu unn neped FID, u oH paboTtaeT B
npedenax sHaveHnin TemnepaTypsbl oT 350 °C ao 450 °C.

MpuMeyaHn e — BeHaHbI C BLICOKUM COAEPXKaHNEM Cepbl MOTYT BbI3blBaTh MNOTEPU HYBCTBUTENLHOCTMN AETEK-
TOpa, B CBA3M C 4EM OrpaHU-MBaoT YMCNo 06pa3LoB, KOTOPbIE MOTYT GbITb NPOAHANM3UPOBaHLI Nepes TEM, KaK Katanuaa-
TOp ByaeT HyXXaaTbCsl B 3aMeHe.

7 Annapartypa

7.1 lasoBbIN XpomaTtorpadcp

MO3KHO NpUMeHNATL NtoBoi raszoBbld XpoMmaTorpad, UMetownii cneaytowme paboyne xapakrepucTuKu:

7.1.1 TporpammaTop TemnepaTypbl KOSIOHKU. XpoMaTorpad, ocyLecTBAAIWUA NMHENHOe Nporpam-
MUpOBaHWe TemrepaTypbl B AnanaszoHe, 4OCTaTOYHOM ANA pasfeneHnsa HTepecyowmnx coeguHeHnn.

7.1.2 Cuctema BBoaa obpasua. lNiobasa cuctema, cnocobHasa ocywectsnate Beog 0,1—1,0 mkn npea-
CTaBMTenNbHOro Xuakoro obpasua B yCTPOWCTBO rasoBoro xpomarorpacda co c6pocomM. Mpu 3TOM MOXHO
NCMONbL30BaTb MUKPOLUMPULEI, aBToMaTudeckne nNpobooTOOPHUKN U BEHTUAM ANA oTbopa Xuakux npob.
WHxekTop co c6pocoM, cnocobHbIN TOUHO perynuposath copoc B guanasoHe 10:1—500:1.

7.1.3 PerynuvpoBaHne MOTOKOB rasa-HOCUTENsl U rasoB Aetektopa. MNOCTOAHHBIN KOHTPOSIb MOTOKOB
rasza-HOCUTENS 1 ra3oB AeTeKkTopa ABMSETCA BaXXHENLWNM hakTopoM Npu oNTUMMU3aLnmn U nocregoBaTeNbHOM
BbINOMHEHNN aHannaa, 4To AOCTUraeTcsl UCNONb30OBaHWEM PErynsaTopoB AaBfeHUa NOTOKOB rasa-HocuTens,
BoAopoda U Bo3ayxa.

CKopOCTW razoBbIX MOTOKOB MU3MEPSIOT N0BLIMK NoaxoaaLwmMMm cnocobamu.

[asneHue rasa, noctynatoLiero B xpomarorpad, 40/MKHO 6bITb He MeHee YeM Ha 70 klMa (10 psig) 6onb-
e, YeM JaBreHue perynmpyemoro rasa, noctynarwero B xpomatorpad Ana koMneHcauum npotusoaasne-
Hus. Mpuemnembim saBnsieTcs aasneHne 550 kMa (80 psig).

7.2 OetekTtopHasa cuctema OFID
Cuctema OFID cocTouT 13 peakTopa pasfoXeHUs, peaktopa ruaporeHusaummn (MetaHainsepa) n nna-
MeHHO-NoHN3aunoHHoro getektopa (FID). Cxema TunuyHon cuctembl OFID nokasaHa Ha pucyHke 1.

7.2.1 [eTekTop AOMKEH COOTBETCTBOBATL UMW NpesocxoauTb Tpe6osanua ACTM E 594 npu paboTe B
06bl4HOM pexunme FID, ycTaHOBNEHHOM U3rOTOBUTENEM.
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1 — kanunnapHas KonoHka; 2 — ras-Hocutens (+H, + nCs, ecnu o6osnaveHo); 3 — obpaseuy C,H,,0,; 4 — peakTop pa3noxenus;
5 — peakTop ruporeHu3auum (MetaHaiiaep); 6 — FID; 7 — anektpometp; 8 — Bo3ayx; 9 — Bopopon
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PucyHok 1 — Cxema cuctemsl OFID

7.2.2 B pexunme paboTkl cuctembl OFID geTekTop 4OMKEH COOTBETCTBOBATbL UMM NPEeBOCXOAUTL cre-
ayrowime TpeboBaHus:

a) NUHENHOCTb, paBHyto N BorbLuyto Yem 103;

b) 4yBcTBUTENBLHOCTL MO KUcnopoay MeHee 100 ppm macc. (1 ng Ofs);

C) CeneKTUBHOCTbL MO KUCIIOPOACOAePKalLMM coeanHeHnsam, Gonee yem B 108 npesocxoasuyio cenex-
TUBHOCTb NO yrnesogopoaam;

d) oTcyTCTBME MOMEX OT CO3NOMPYOLWNX coeauHeHuin npy seoge 0,1—1,0 Mkn 06pasua;

€) 9KBMMOMAPHBIA OTKIUK MO K1ucropoay.

7.3 KonoHka

OTKpbITas KBapLieBasa KoMoHKa AnuHoi 60 M, BHYTpeHHUM guameTpom 0,25 MM, cogepxaluas Xuakyto
CBsI3aHHYI0 hasy MeTUNCUnoKcaHa TONWUHOM NNeHkn 1,0 MKM.

MoryT 6biTb MCMonb3oBaHbl NMoOLIe 3KBUBANEHTHLIE KOMOHKKU, obecneunBaolme pasgeneHe Bcex
MHTEPECYIOLWMX OKCUTEeHaTOB.

7.4 UHTerpartop

Mcnonb3ayioT 3n1eKTpoHHOe YCTPOUCTBO MHTErpupoBaHUA NN KOMNbIOTep. YCTPOUCTBO 1 obopyaoBaHue
DonkHbI 06nagate cneayloWUMU CBOACTBaAMM:

7.4.1 INpadunueckoe npeacTasrieHMe XxpomMaTorpamm.

7.4.2 Uundposoe BbipaxeHue nowagein xpoMmarorpadn4ecknx nukos.

7.4.3 NpeHTudnkaunsa NUKoB Mo BpeMeHU YaepKUBaHNs.

7.4.4 PacyeT n ucnonbsosaHue koahdULUEHTOB YYBCTBUTENBHOCTU (OTKIINKA).

7.4.5 PacyeT BHyTpeHHero ctaHgapTa v ykasaHue gatbl NpeacTaBneHus..

8 PeaktmBbl M maTepuansl

8.1 Yucrorta peaktusos

Mcnonb3ayloT peakTuBbl Mapku X. 4. Ecnu ykasaHbl UHble Mapku, HeobxoamMmo, 4Tobbl Bce peakTUBbl
cooTBeTCTBOBANU cneundukaunsam Komurerta no aHanuMTMHECKMM peaktuBam AMEPUKAHCKOTO XMMUYECKOro
obwecteal). Mpu MCNONBL30BAHUN PEAKTMBOB APYrX Mapok HeoBXoAUMO YBeanTLCs, YTO PeaKTUBLI UMEoT
[OCTaTOYHO BLICOKYHO CTeNeHb YACTOTbI, HTOObI UX UCNOMb30BaHWEe He YXYALWUO pe3ynbTaThl onpeaeneHus.

1} Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC.
[na gonycka K UCMbITAHWSIM PEaKTUBOB, HE MEPEYNCIIEHHBIX AMEPUKAHCKMM XWMWUYECKUM obuiecTBoM, — cM. Analar
Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K., un the United States Pharmacopeia and National
Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.
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8.2 Kanu6poBo4Hble MaTepuanbl

[na kannbpoBkn geTekTopa MoryT BbITb UCNOMNb30BaHLI: METaHOI, 3TaHOs, H-NMPoMnaHos, 3onponaHon,
H-ByTaHon, mpem-6yTaHon, emop-6yTaHon, n3obyTaHon, mpem-neHTaHon, MeTun-Tpem-6yTnnoBblin acup
(MTB3), mpem-amunmeTunoseld acunp (TAM3), atun-mpem-6yTunosbii acup (3TB3), 4UM30MPONUNIOBEIN
acbup (OUMND). (MpepynpexpeHne — [laHHble BelLeCTBa Ype3BbiYaiHO B3pbIBOONacHbI U MOryT BbITb Bpea-
Hbl AN 340POBbS NepcoHana UM NPUBECTU K neTanbHoMy ncxody Npu nonagaHun BHYTPb, BAbIXAHUN, a Tak-
e obnagaroT cnocobHOCTLI0 NPOHUKATL Yepes KOXY).

8.3 BHyTpeHHMI cTaHAapT

Mcnonb3ayoT ogHO 13 coeguMHeHWiA, nepevncneHHblX B 8.2, koTopoe oTCyTCTBYET B obpasue. Ecnu ecTb
BEPOSATHOCTb, YTO BCe BellecTBa (8.2) NpUCyTCTBYIOT B UCMBITYeMOM obpasLie, UCMoNb3yoT ApYrol opraHu-
YeCcKUA oKcUreHaT BbICOKOW CTEeMEeHWN YACTOThI, KOTOPbIA MOXHO OTAENMUTb OT BCEX APYrUX NPUCYTCTBYIOLLMX
oKkcureHaToB (Hanpumep, 1,2-OMMeToKCnaTaH).

8.4 Ycunutenb pasnoxeHus yrnesogopogos (Dopant)

Ecnun OFID ckoHCTpyupoBaH BbllleykasaHHbIM 06pa3oM, Ans peaktopa pasfioXeHUsl UCNoNb3yoT NeH-
TaH copTa «peakTUB» KaK YrreBoAopoAdHbIN ycunuTenb pasnoxenus yrnesogopofos ([Mpeaynpexpe-
Hue — [eHTaH YpesBblMaHO B3pbIBOONACEH W BpeAeH Npu BObIXaHUu).

8.5 la3sbl, Ucnonb3ayeMble B 060pynoBaHMmn

"a3bl, NpuMeHsieMble B ra3oBoM xpomaTorpade Unun getekrope.

8.5.1 Bo3sgyx knacca «Homb» (MpepynpexaeHne — CxaTblil BO3QyX ABNAETCA ra3om Mog BbICOKUM
AaBrieHneM, nogaepXnBatoLLM ropeHue).

8.5.2 Bopaopoa knacca «4YUCTbIN», YACTOTON He meHee 99,9 % mon. (MpeaynpexaeHue — Boao-
poA — Ype3BbIYaNHO B3PbIBOOMACHLIN ras Nod BbICOKUM AaBNeHNEM).

8.5.3 enui nnu asoT Kak ras-HocuTeNb ANA KOMOHKN YNCTOTON He MeHee 99,995 % mon. unn cmechb
95 % renua/5 % Bogopoda B 3aBMCMMOCTM OT u3rotoButensa npubopos. (MpeaynpexaeHue — lenvii 1
a30T — cxXaTble rasbl Mo4 BbICOKUM AaBleHNEM).

8.5.4 PekomeHayeTcs OOMOMHUTENbHAA OYUCTKA rasa-HocuTens, BosAdyxa, Bogopoaa. McnonbayoTt
MOMeKynsipHble cuTa, Apaneput (6essoaHbIt CaSO,), aKTUBMPOBaHHbIA Yronb Unu Apyrue JoCTYMNHbIe areH-
Thl A4NS yAaneHust BoAbl, KUCMopoaa v yrineBoaopoaoB U3 rasoB-HocUTeNen.

8.6 KoHTteltHep ans o6pas3ua

CTeknaHHas amnyna ¢ OTOrHyTOM KPOMKOM UM HABUHYMBAIOLLMMCSA 3aKPbIBAOLLMM KOSMAaYKoM C CaMo-
repMeTusMpytoLleiicst nonuteTpadTopatuneHoson (MTPI) MeMbpaHol ¢ pe3nHOBLIM NMOKPLITUEM, KOTOPYIO
NCNONb3YOT AN NPUrOTOBMNEHUA KanMbPOBOUHBIX CTaHAapTOB M 06pa3LoB ANA aHaNM30B.

9 lMNMoaroToBKa annapatypbl

9.1 Xpomatorpadcd u OFID

MpusoasaT nNpubop U AeTekTop B AeUCTBUE COrMacHO MHCTPYKUMUSM U3rOTOBUTENs. YcTaHaBnuBaloT
KanunnapHyo KonoHky cornacHo ACTM E 1510. PerynupytoT paboune ycnosus ana obecneueHus pasgene-
HUSA BCEX OKCUreHaToB, NpeAcTaBALLMX UHTepeC. TUMUYHBLIE YCNOBUA, UCNONb3yeMble B KOJOHKE, onnucaH-
HOW B 7.3, npeacTasneHbl B Tabnuue 1.

Tab6nwuya 1— TunuuHble pexumsl paboTsl xpomartorpada

Temnepatypa, °C

WMHxekTop 250

KonoHka 50 (nogpepxuBaloT 10 MMH), Aanee yBenuumBaloT A0
250 co ckopocTbio 8 °C/MUH

MeTaHan3sep getekropa 350—450

PeakTop 850—1300

Motoku, cm3/MuH

[a3-HocuTenNb B KOMOHKE 1
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Okonyanue mabnuupst 1

Motokun, cM3/MuH

[a3bl geTekTopa Bosayx: 300
H,:30
BcrniomoratenbHble yCTPOWCTBA (ANA yCUnuTens pasno- )
xeHuss — dopant , ecrnm ocTyneH) H,:0,6
Konuuectso o6pasua 0,1—1,0 mxnA)
C6poc 100—1

A) Konuuecrtso obpasua n c6poc. COOTHOLEHNE NX BOMKHO BbITb OTPErynnpoBaHO Taknm 06pas3om, 4Tobbl okeH-
reHaTtbl B guanasoHe o1 0,1 % macc. ao 20,0 % macc. anioMpoBanm n3 KONoHKM U NIMHENHO N3MePSNUChL OEeTEKTOPOM.
Kaxxpan naGopartopus gOMmxHa ycTaHaABNMBaTL U NOAAEPKUBATL YCMOBUSI, KOTOpble HEO6XoanMEI ANst o6ecneyeHus
NMHEeHOCTU ee uHAMBMAYanNbHLIX NPUGopoB, HennHelHocTe HabnoaaeTcs, B OCHOBHOM, koraa ucnone3aytot OFID gns
UCNnblTaHUsA oSpaauOB, cogepxawmnx BbICOKME KOHUEHTpauun nHanBuayarbHbIX OKCUreHaToB, N MOXeT ObITb KOMMEeHCU-
poBaHa ymeHbLieHneM o6bema obpasua, ysenuyueHnem cbpoca nnm pasbasneHvnem obpasua 6eH3UHOM, He copepKa-
LWMM okcureHaTtbl. B GonblwmnHcTBe cnyyaes ucnonbayioT 0,5 mkn ob6pasua n copoc B cooTHoweHun 100:1.

9.2 Cucrema paboTtbl

ExegHeBHo nepen Havanom paboTsl B XxpomaTorpad BBoaaT ob6pasel, 6eH3uHa, cBoboaHbI OT oKcUre-
HaToB, ANs o6ecneYeHnss MMHUMaIbHOTO OTKIINKA yrnesoAopodoB. Ecnn oTknuk yrnesogopoaos oGHapyXeH,
To OFID paboTtaeT HeadhbeKTBHO 1 AOIKEH BbiTb HACTPOEH B COOTBETCTBUM C MHCTPYKLUMEN U3roTOBUTENSA
[0 Toro, Kak MpoBoAUTL UCTIbITaHUA oBpasua.

10 KanubpoBka v cTaHgapTu3auus

10.1 UaeHTUdUKaLUAa BpeMeHU yaepXuBaHus

OnpepensaioT BpeMs yaepXUBaHUA KaxKOOro KucrnopoAcofepallero KOMMoHeHTa nytem BBoOAa
HeOOoMbLIOro KoNn4YecTsa NpoOCTOro admpa OTAENbHO UK B U3BECTHLIX CMecsiX. B Tabnuue 2 npueBeaeHbl
TUMUYHBIE 3HAYEHWS BPEeMEeHW yaepXuBaHus OMs OKCUreHaToB, BblAenseMblX U3 KOMOHKU AnuHoi 60 m,
3amnofIHeHHOW MeTUNCUNOKCaHOM, MPU TeMnepaType, YCTaHOBNEHHOW COrflacHO YCNOBUAM, NpeACTaBNEHHbIM
B Tabnuue 1. XpomaTorpaMmma cMecu OKCUreHaToB nNpeacTasneHa Ha PUCyHKe 2.

Tabnwuua 2— 3Ha4yeHns BpeMeHN yaepXUBaHusi Ansi okeureHaToB, hakTopbl OTHOCUTENBHOTO OTKIMKA U MOMEKY-
NsiPHbIE Macchl (YCnoBuUsi ykasaHbl B Tabnuvue 1)

Coerumerme Bpeus Monsnspran |\ CCa o | e
YAEPXUBAHUA, MUH macca orknnka®) B) orknnkaB) C) D)
PacTBopeHHbIN kncnopoa 5,33 32,0 D D
Bopga 5,89 18,0 D D
MeTaHon 6,45 32,0 0,70 0,98
OrtaHon 7,71 46,1 0,99 0,97
WMaonponaHon 8,97 60,1 1,28 0,96
mpem-ByTtaHon 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
emop-byTtaron 13,92 74,1 1,59 0,97
anna 14,53 102,2 2,26 1,00
N3obyTaron 15,32 741 1,64 0,99
3TB3 15,49 102,2 2,25 0,99
mpem-MNexHTaxon 15,97 88,1 2,03 1,04
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OTHOCUTENbHBIE OTHOCUTENbHbIE

CoepguHenune Bpewms MonexynsipHas K03 pULMEHTbI KoathhUUNEHTBI

yAepXXuBaHus, MUH mMacca oTKnvka?) B) otknukaB) €). D)
1,2-[nmeToKCnaTaH 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 NPOLEHTHOTO coaepaHns No Macce GasMCHOTO CoeAMHEHWsI OKCUreHaTa.
B) OTHocWTEnbHO 1,2-AMMETOKCHSTaHA.

€) Ha ocHoBe NPOLEHTHOrO CogepPXaHNs Mo Macce KUCopoaHoro Gasuca.

D) D — He onpeaeneHs!.

4 12 |16
14
3
8
11 13
10\\
12 5 9
6 15
7
\\ I | | \ |
| | | I I I I ]

0 5,0 10,0 15,0 20,0

1 — pacTBOpeHHLIN kucnopon; 2 — Boaa; 3 — meTtaHon; 4 — ataHon; 5 — usonponaHon; 6 — mpem-6yTaHon; 7 — H-MPONAHON;
8 — MTB3; 9 — smop-bytarnon; 10— ONN3; 11 — nsobytaHon; 712 — 3TBJ; 13 — mpem-nentaHon; 14 — 1,2-AUMeETOKCUITaH;
15 — H-6yranon; 16 — TAMO3

MpumeyaHune— Paboune ycnosusi — no Tabnmue 1.

PucyHok 2 — XpomaTorpamma CMecu OKCUIreHaToB

10.2 MoaroToBKa 06pa3LoB ANA KanNnMOGpPoOBKU

Ob6pasubl Ans kanMbpoBku roToBAT rpaBumeTpudecky no ACTM [1 4307 cmelumBaHMeM opraHU4ecKnx
KAcnopoacoaepKalnx coeguHeHnn N3BECTHON Macchl (Taknx Kak B 8.2) ¢ BHYTPEHHUM CTaH4apToOM U3BECT-
HOW Maccbl 1 pasbaBneHMem U3BeCTHOW Maccoll GeH3nHa, He cogepkawiero okcureHatel. Obpasupl Ans
KanubpoBKWA AOMKHBI codepXaTb Takue e OKcUreHaThbl (B TeX XKe KOHLEeHTpauusx), KoTopble oXugaTcs B
ncnbiTyemom obpasue. MNeped NOAroTOBKOW CTaHOapTOB OMNpedensitoT YACTOTY UCXOOHbIX OKCUreHaToB U
AenatoT nonpasku Ha obHapyXeHHble NpuMecu. Ecnn BO3MOXHO, UCMOMb3YIOT NMEIOLNECS OKCUreHaTbl Ync-
ToTol He MeHee 99,9 %. KoppeKTupytoT YUCTOTY KOMMOHEHTOB MO coaepXaHuio BoAbl, onpefeneHHoMy no
ACTM [} 1744 unn ACTM E 1064. CtaHgapTHble 06pasLibl MPOBEpKU KOHTPOSIS kavyecTBa MOryT ObiTb MpuUro-
TOBMEHbBI 13 TEX XKE UCXOOHbIX OKCUTeHaTOB U TEM e aHanuTukoM. CTaHaapTHele o6pasLibl MPOBEPKM KOHTPO-
N KaYecTBa AOSMKHbI ObiTb NMPUIrOTOBMEHBI U3 OTAENbHbIX NAPTUA KOHEYHBIX pa3baBneHHbIX CTaH4apToB.

10.2.1 OnpegenstoT Maccy CTEKNSIHHOTO KOHTEHepa Ans obpasla 1 ero konnayka ¢ camorepmeTunaun-
pytowenca NMNTOS membpaHon ¢ Pe3NHOBBLIM NOKPbLITUEM. [NepeHOCAT HEeKOTOpoe KOMMYECTBO OKcureHarta B

7
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KoHTeWHep AnA obpasLia U 3anucbiBaloT Maccy okcureHaTa ¢ TouHocTbio Ao 0,1 mr. MoBTOpAT AaHHYHO Npo-
Leaypy Ans nobdbiX AOMONHATENBHBIX OKCUTeHAToB, NPeACTaBNAIWMNX NHTEPEC, 33 UCKITIOYEHUEM BHYTPEH-
Hero cTaHgapTa. [obaensoT GeH3uH, He coaepXalluid okcureHatbl, 4Tobbl pa3baBuTb okcureHaTbl A0
Xenaemon KoHLeHTpauun. 3anuckiBaloT Maccy AobaBneHHoro 6eH3nHa ¢ To4HOCTLI0 A0 0,1 Mr 1 MapkupyloT
cTaHfAapT cornacHo konuyecTBy (% macc.) kaxgoro aobaBneHHoro okcureHarta. Utobbl He HapyLWUTb NUHeR-
HOCTb KanmbpoBKN M3-32 BO3MOXHOIO PasfioXeHusa YrnesogopodoB WUNu notepb, WAU U TOro, U Apyroro,
cofepxaHue 3TUX cTaHAapTOB He AOMKHO npesbiwaTth 20 % Macc. no NboMy MHANBMAYaNBHOMY YNCTOMY
KOMMNOHeHTY. 1N cBeAeHUs1 K MUHUMYMY UCnapeHUs Nerkux KOMNOHEHTOB OXNaXaarT Bce peakTuBbl U GeH-
3WH, Ucnonb3yemble AN Co3faHus cTaHAapToB.

10.2.2 OnpegensoT Maccy CTEKIISIHHOIO KOHTeHepa AnsA obpasua, ero kofinayka ¢ camorepmMeTusnpy-
towenics NMTPS membpaHoi ¢ pe3MHOBBLIM MOKPLITUEM U COAEPXUMOTOo, NpUroToBneHHoro no 10.2.1. flo6as-
NS0T HEKOTOPOE KONMUYECTBO BHYTPEHHEro cTaHaapTa (Takoro Kak 1,2-AuMeToKCnaTaH) U 3anucbiBaloT ero
maccy ¢ ToyHocTbio o 0,1 Mr. Macca BHyTpeHHero ctaHgapTta gomkHa 6biTb oT 2 % Macc. Ao 6 % macc.
obpasua aAnst KanMbpoBku.

10.2.3 TwaTenbHO NepemMelunBaioT MOAroTOBMEHHbI CTaHAapT U NepeHOCAT NPUBAN3UTENLHO 2 cm3
pacTBopa B amnysny, COBMELLEHHYI0 C aBToMaTudeckuMm npo6ooTBopHUKOM, ecnu Takoe obopyaoBaHue
NUCMNOMb3YHoT.

10.2.4 CnegyeT NpUroToBUTb HE MeHee NATU KOHUEHTPaUWUi KaXaoro U3 oXugaemblX OKCUreHaToB.
CrangapTbl MOryT cogepatb bonee oqHOro okcureHata, U Ux cregyeTt No BO3MOXHOCTU paBHOMEPHO pac-
npedenuTb B Npedenax psga. Takke AOMKeH BbiTb BKOYEH XONOCTOW ONbIT AN OUEHKA HYNEeBOW KOHLEeH-
Tpauun. CnegyeT NoAroToBUTL AOMNOMHUTENbHBIE CTaHAApThl AN APYrnX OKCUreHaToB, NPeACTaBAAWNX
NHTEpec.

MpwumeyaHn e—TIlpn cOMHEHUN cneagyeT BbINONHUTL XONOCTOM ONbIT Nocne aHanusa o6pasua ¢ BbICOKUM CO-
AepXaHneM OKCMIreHaToB.

10.3 CraHpapTusauus

MpoBoAAT UCTbITAHUA KANMBPOBOYHBIX 06PA3LIOB U CTPOAT KANMBPOBOUHYIO KPUBYIO AN KaXO0ro OKCU-
reHaTa, MCMonb3ys, Kak ykasaHo, NPUHLMN HaUMeHbLUMX KBa[ipaToB COOTHOLUEHWA OTKIIMKOB OKCUreHaTHbIX
CTaHAapToB K VX KONUYECTBEHHLIM COOTHOLLIEHNAM.

10.3.1 PaccunTbiBaloT COOTHOWEHWe OTKINKA 'SPy

rsps = Ag/A;, (3)

roe A — nnowaab nuka UCTbITYEMOro KUCTIopoAcoAepKaLlero coeauHeHNs B kanmbpoBouHom obpastie;
A, — nnowaab nuka BHYTPEeHHero cTaHaapTa B KanubpoBouHOM obpasLie.

DNanee paccynThLIBalOT KONU4YeCcTBeHHOE COOTHOLLIEeHne amts

amt, = W/W, 4)

rae W — macca ucnblTyeMoro Kucropoacoaepxatiero coeiuHeHns B kKanubposouHom obpasue, ;
W, — macca BHyTpeHHero cTaHjapTa B KanubpoBoUYHOM obpasLe, I, ANA KaXA0ro YPOBHS KaX0ro okeu-
reHarta s.
10.3.2 [1ns kaxnoro okcureHata s kKanmbpoBOYHOTO psiAa, UCNOMb3yA ypaBHEHNE HauMeHbLUUX KBaapa-
TOB, NMOMNYYaloT MPSIMYIO, MPOXOASILLYIO Yepes Havarno koopauHat

rsps = by - amtg + b;- (amt,)?, (5)

rae rspg — COOTHOLLEHWe OTKIUKa [Ns KaXaoro okcureHata s (ocb y);
by — KoappuLMeHT NMHENHON perpeccum ANs okcureHara s;
amt, — KONU4ecTBEHHOE COOTHOLLEeHWe A1A oKcureHaTa s (ocb X);
b; — koaddULMeHT KBaapaTUYHON perpeccun.

10.3.3 Ha pucyHke 3 npuBeaeH npyumep NpUMMeHeHUs MpUHUMNa HaumeHbLMX KBagpaTtos ana MTE3 n
pe3ynbTUPYIOLLLEro YpaBHEHUs 5.

MpoBepsaioT 3HaUeHne KoppenaLmMn r2 Ans Kaxaoit kanubpoBKkX okcureHarta.

3HaueHue r2 fomkHo 6bITb He MeHee 0,99.
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KoadppuLMeHT YyBCTBUTENLHOCTH

2,0
1,5-
1,0-
0,5+
rsp = (0,53568)(amt) + (-0,00245)(amt)’
7 = 0,00998
0 | T T
1 2 3 4

KonuyectseHHOe COOTHOLWIEHWEe

PucyHok 3 — lNpumeHeHne NpMHUMNa HaMMeHblNX KBagpaToB Ha npumepe MTB3

11 MpoBeaeHue ucnbiTaHUsA

11.1 O6pasubl gepxaT oxnaXaeHHbIMKU A0 TeX nop, Noka He 6yaeT AOCTUrHYTa FOTOBHOCTb K UCMbITa-
Huto. [lo NpoBeaeHUA UCnbITaHUA TeMnepaTypa o6pa3sLoB AofKHA AOCTUTHYTL KOMHATHOW TeMnepaTypbl.

11.2 B3BeluMBatoT CTEKNsIHHBINA KOHTeWHep Ans obpasua u konnavok ¢ MTO3 membparoit. MNepeHocaTt
oT 1 ao 10 r o6pasLa B KOHTENHep 1 HeMeaeHHo ero 3akpbiBatoT. BaBelumBatoT koHTeHep ana obpasua u
ero coaepxxmmoe ¢ To4HOCTbIo Ao 0,1 Mr 1 3anucbiBaloT Maccy UcnbITyemoro obpasua.

11.3 B3BelunBaoT KOHTEHep ANs 0bpasLua 1 ero cogepXumoe, 3atem BBoAAT Uepe3 MembpaHy obbem
TOTO XXe caMoro BHyTPEeHHero cTaHgapTa, KOTopbii 6bIN NCNOMb30BaH Npu NMPUroToBNEeHUU cTaHaapToB. 3anu-
cbiBaloT Maccy AobaBnNeHHOro BHyTpeHHero ctaHgapTa ¢ TouHocThio Ao 0,1 Mr. Macca BHyTpeHHero ctaHaap-
Ta AormkHa 6bITb B AgnanasoHe oT 2 % 40 6 % macchl ucnelityemoro obpasua, Ho He MeHee 50 mr.

11.4 TwaTenbHo NepemelumnBatoT obpasel, (6eH3UH NNoc BHYTPeHHUIA cTaHaapT). [MepeHocsT anvkeo-
Ty pacTeopa B amnysy, COBMELLEHHY0 ¢ aBToMaTuieckum npobooTbopHUKoM, ecnn Takoe obopyaosaHue
Ncnonb3ytoT. 3akpblBatoT amnyny konnadkom ¢ NMTPS membpaHoii.

11.5 BeogaT cooTBeTCTBYOLWEE KonmyecTBo (0T 0,1 o 1,0 mkn) o6pasua, cogepxallero BHyTpeHHUI
cTaHgapT, B XpomaTtorpad, NCMonb3ys Te ke TeXHUKY U Konu4ecTBo obpasua, KoTopble UCNonb3oBany ana
KanMbpoBoYHbIX cTaHAapToB. Konuyectso obpasua ANst UCNBbITAHWA OOIDKHO BbITb TakMM, YTOObI He NpeBbl-
WaTb NPOU3BOAMTENBHOCTb KOMOHKM MW AeTeKTopa.

11.6 Mony4atoT Nnowaab N1uka 1 AaHHble BpeMeHN YAepXXNBaHUs C MOMOLLIbIO 3IEKTPOHHOMO UHTEerpa-
TOpa UK KoMMbloTepa u, NP HeoBXOAMMOCTH, Talkke C MOMOLLbIO caMmonucLa.

12 Pac4eTbl U NPOTOKON UCMNbLITAHNA

12.1 PaccuutbiBatoT NpoLUeHT no macce (% Macc.) Kaxaoro kKannbpoBOYHOro oKkcureHara:

12.1.1 TNocne naeHTUUKaLUUN pas3NINYHBIX OKCUreHaToB No BpeMeHU yaepXXuBaHus noryyatoT nnowya-
AV BCceX KannbpoBOUHbIX MMKOB OKCUIeHaTOB U NMUKOB BHYTPEHHEro cTaHaapTa. PaccuntbiBaloT COOTHOLWEHNe
nrowaan oTknuKa (rspg) Ang Kaxaoro U3 okcureHaToB, UCNONb3yemblX B ypasHeHun (3) (10.3.1).

12.1.2 PaccunTbIBalOT KONMMYECTBEHHOE COOTHOLWWEHWe (amty) ANA KaXA0ro KanmbpoBOYHOro oKcureHa-
Ta B obpasLe 6eH3nHa NyTem 3aMeHbl COOTHOLLEHUA OTKMNKa okcureHara (rspg) u ero koadduumneHT ksaapa-
TU4HOW perpeccumn B ypasHeHuu (5) (10.3.1) n nocneayowMm pelieHnemM ypasHeHus!.
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12.1.3 OnpegenstoT cofepXaHue kaxaoro kanMbpoBoUHOro okcureHaTa, % macc., no cpopmyne
w =amts»|/|,{~100% (6)
s W 4
9
rae w, — cofepxaHue okcureHaTa B obpasiie 6eHsuHa, % macc.;
amty — KONM4YeCTBEHHOE COOTHOLUEHWe OKcureHaTa, onpedeneHHoe no 12.1.2;
W, — macca BHyTpeHHero cTaHaapTa, AobasneHHoro B obpasell 6eHaunHa, r;
Wg — wMmacca obpasua 6eHsuHa, T.

12.1.4 Ecnu cogepxaHune okcureHata (% macc.) npeBbllaeT ero KanubpoBoYHbIA Npeaen, rpaBUMeT-
puyeckn pasbaBnaloT NopLMio NepBoHavanbHoro obpasua 6eH3nHOM, He coaepXKallMM OKCUreHaTbl, 0 KOH-
LieHTpaLu1 B Npeaenax kanmbpoBOYHOro AnanasoHa U aHanusupytoT pazbaBneHHbl o6pasel, no pasgeny 11
n 12.1. KoppeKkTnpytoT Bce 3HavyeHUs cogepxkanusi okcureHata (% macc.) yMHOXeHUeM Ha koahduuneHT
pasbasneHusi.

12.2 PaccuuTbiBatoT 06LLYyL0 akBUBaneHTHyo Maccy MTB3 (% mMacc.) HekanubpoBaHHbLIX OKCUreHaToB
cneaytowum obpasom:

12.2.1 CymmupytoT nnoLwiagmn nMkos nNpucyTCTBYIOWMX HekanbpoBaHHbIX okcureHaToB. Mpu aToM He
BKJIIOYaIOT NIoLWaam UKo, 0BYCMNOBNEHHbIX PaCTBOPEHHBIM KUCMOPOAOM, BOAOW U BHYTPEHHUM cTaHaap-
TOM. PaccunTbiBaloT COOTHOLLEHWE OTKMMKA (rSp,) Ans CYMMapHON nioLlaav HekanmbpoBaHHBIX oKcureHa-
TOB, Ucnonb3ys ypasHeHue (3) (10.3.1).

12.2.2 PaccunTbiBalOT KONUYECTBEHHOE COoOTHOLLeHWe (amty) Ansl HeKanMbpoBaHHLIX OKCUreHaToB B
obpasue 6eHavMHa NyTeM 3ameHbl COOTHOLLEHUS OTKnuKa (onpegeneHHoro B 12.2.1) u koaddpuumeHToB
kannbposo4Hol kprson Ansa MTB3 B ypasHeHuu (5) (10.3.1) u nocneayowmm peLueHMem 4aHHOro ypaBHEHUs!.

12.2.3 [na onpepeneHust obliein skBuBaneHTHoW maccol MTBD (% macc.) Ans HekanubpoBaHHbIX
oKkcureHaToB UcnosbaytoT dopmyny (6) (12.1.3).

12.3 PaccuuTbiBatoT obLwee cogepxarue kucrnopoga (% Macc.) B 0bpasue 6eHanHa cneayowmm obpa-
30M:

12.3.1 MNepecunTbiBaloT cogepkaHue okcureHata (% macc.) Anst Kaxa0ro MHAMBUAyanbHoro Kanubpo-
BOYHOro OKCcUreHara B cogepxaHue kucropoaa (% Macc.) ¥ CyMMUPYIOT COorfiacHo cneayolmm ypaBHEHUSIM:

_wg-160-N, 7
ocal"sM—sS ™
i
Oy = 1100 Ms w0z 280Ny ®)
1 2

rae O., — OBLMIA MaccoBbIN NPOLEHT KACMOPOAa B KanNMBPOBOYHBIX OKCUreHaTax;
Ws — cofepxaHune Kaxaoro okcureHara, % macc., onpegenexHoe no dopmyne (6);
Ny — 4ncno aToMOB Kucnopoaa B MosieKyne okcureHara;
M, — MonekynsipHasi Macca okcureHaTa, npeactasrieHHas B Tabnuue 2;
16,0 — aToMHas Macca kucnopoga.
12.3.2 TMepecunTbiBatoT 06LLYIO0 3KBUBaNEHTHY0 Maccy (%) MTBO HekanubpoBaHbIX OKCUreHaToB B
cofepkaHue kucnopopa (% macc.) cornacHo cneayoemy ypasHeHmo

_ wg, - 160N, 9
Ouncal‘ S M, 5, ©)

rae Oneal — OOLLee cofepkaHue kucnopoga B HekanubpoBaHHbIX okcureHaTax, % macc.;
Wg, — MTB3-akBUBaNeHT HekanubpoBaHHbIX OKCUreHaToB, % Macc.;
Ng — uvcno aToMoB kvcriopoda B monekyne MTE3;
M, — wmonekynapHas macca MTE3, npedcTasneHHas B Tabnuue 2;
16,0 — aTomHag macca Kucnopoaa.
12.3.3 PaccuuTtbiBatoT 0bLlee coaepxanune knucnopoaa, % macc., B obpasue 6eH3nHa CyMMMPOBaHUEM
BK/1240B KannmbpoBOYHbIX KOMMOHEHTOB U HEKANMBPOBOYHbIX KOMMOHEHTOB

Otot = ocal + Ouncal- (10)

12.4 3anucbiBatoT cogepxaHue okcureHata (% Macc.) Ans Kaxaoro KarmbpoBOYHOrO oKcureHaTa ¢
TouHocThio Ao 0,01 %. Takke 3anuceiBatoT oblee coaepxkarHue kucnopoaa (% macc.) B obpasue 6eHsunHa ¢
TouHocTbto A0 0,1 %.

10



FOCT P 54282—2010

13 lNpoBepka KOHTpONA KayecTBa

13.1 ExegHeBHO NpoBepsitoT BHYTPUNabopaTopHYo NOBTOPAEMOCTb U TOMHOCTb aHanuaa.

13.1.1 BHyTpunabopartopHas NnoBTOpPAE€MOCTb

13.1.1.1 CraHgapTHble 06pasLbl NpoBepkn KOHTPOIISA KaYecTBa MOTyT BbITb NPUrOTOBMAEHLI U3 TOTO Xe
nexogHoro kucropoacoaepxailero marepuana (cM. 10.2), koTopele oxsaThiBalOT AUaNasoH, YCTaHOBNEHHLIN
B 13.1.1.4.

13.1.1.2 T'OTOBSAIT N aHaNM3UPYIOT NapasnnenbHble cTaHAapTHbIe 0bpasLbl NPOBEPKN KOHTPONSA KavecT-
Ba B COOTHOLUEHUN OWH HA aHaNM3upyeMyro NapTUI0 UMM He MeHee OOHOTo Ha AecATb 0bpasLoB, YTO BCTpe-
YaeTcs vauwe.

13.1.1.3 MapannenbHble obpasubl cneayeT BbINOMHATL HE3AaBUCMMO, MO BCEM CTagusaAM NOAroTOBKU
obpasua.

13.1.1.4 [Ouana3soH R ansi napannesnbHbix 06pasuoB AoMmKeH BbITb MeHbLLE, YeM crieaylolme nNpeaensbl:

OkcureHat KoHueHTpauus, % macc. BepxHuit npegen ana guanasoHa, % macc.
MeTtaHon 010,20 oo 1,00 0,010 + 0,043C

MeTaHon 071,00 oo 12,00 0,053C

OTtaHon 011,00 oo 12,00 0,053C

MTBEQ3 070,20 no 20,00 0,069 + 0,029C

aumna Ot 1,00 go 20,00 0,048C

OTB3d Ot 1,00 go 20,00 0,074C

TAMD Ot 1,00 go 20,00 0,060C

rae C = (Cy + Cy)2;
R= |CO - Cdl’
Cy — KOHLeHTpaLmsa B UcXxoaHOM obpasLie;
C4 — KoHLUeHTpaLua B napannensHom obpastie.

13.1.2 Ecnu gaHHble npeaensl NpeBbIleHbl, cregyeT onpeaenuTbs UCTOMHUK OLWINGKW, BCe UCTIpaBUTb,
1 BCe nocrneaytolime aHanuabl, BKNoYas nocnegHWn napannenbHblil aHanus, NoATBEPXKAAOLWMUIA COOTBET-
cTBME cneunduKaLmsam, NoBTOPUTD.

13.2 BHyTpunabopaTopHasa TOYHOCTb

13.2.1 Ecnn un3MepeHHass KOHUEHTpauuss B cTaHgapTHOM obpasue MPOBEpKM KOHTPONs KadecTsa
BbIXoAuT 3a AnanasoH (100,0 + 6,0) % TeopeTndeckon koHUeHTpauuu Ansa 1,0 % macc. unu sbllie BbIGpaHHo-
ro oKcureHaTa, UCTOMHWKW OWNGKN B aHanusax criegayeT onpedenqTb, BCe UCMPaBuTb U BCe nocreayrowme
aHanuabl, BKMOYas NocrnegHuid aHanus crtaHgapTta, NOATBepXAaloWMin COOTBETCTBME cnelmdukaunsam,
NOBTOPUT.

13.2.2 HeszaBucumMble aTanoHHble cTaHgapTbl MOTYT ObiTb NpUoBpeTeHbl UMM MOArOTOBIEHbI M3 MaTe-
pUanoB, HesaBUCUMbIX OT CTaHAapPTHBIX 0OPa3sLOB NPOBEPKN KOHTPOSSA KavyecTBa, U He OOMKHbI ObiTb NpUro-
TOBMEHbl TEM Xe aHanuTukoMm. [ns npefenos creundukaumm, nepedncneHHelx 8 13.2.2.2, koHueHTpauus
3TaNOHHBIX CTAaHAAPTOB AOMKHa OblTh B AnanasoHe no 13.1.1.4.

13.2.2.1 HesaBucuMble 3TanoHHbIe 06pasLibl CpaBHEHUS AOMKHbI ObITh MPOAHANM3NPOBaHbI B COOTHO-
LUEHNW OANH Ha aHanuanpyemyto napTuio Unu He MeHee ogHoro Ha 100 obpasLoB, YTO BCTpevaeTca Yalle.

13.2.2.2 Ecnv usMmepeHHas KOHLEHTpauns He3aBUCUMOro 3TarloHHOro cTaHAapTa BbIXOAUT 3a Avana-
30H (100,0 £ 10,0) % TeopeTunyeckoi kOHLEHTpauun Ana Bbl6paHHoro okcureHaTa Ha 1,0 % macc. unu Boile,
NCTOYHWKA OLUMBKM B aHanuaax criegyeT onpegenutb, Bce UCMpaBuTb 1 BCe Nocreayolwme aHanmael, BKIo-
yas nocnegHWin aHanMs He3aBNCUMOro 3TaNOHHOTO cTaHA4apTa, NoATBEPXKAaOLWMIA COOTBETCTBME cneLndu-
KauusiM B 3TON NapTun, NOBTOPUTB.

13.3 MoryT 6bITb UCMOMb30BaHbl KOHTPObHBIE TAabNMLbLI AN HABMIOAEHNST U3MEHUYNBOCTU U3MEPEHWI
cTaHgapTHbLIX 06pa3LoB NPOBEPKA KOHTPONSA KayecTBa M He3aBUCUMbIX 3TafoOHHbLIX CTaH4AapTOB AN TOro,
4YTOObLI ONTUMAanNbHO OGHAPYXUTb HEHOPMAaSIbHBIE CUTYaLMK M 0becnednTb CTabunbHbIA NPOLLEeCC U3MepeHUiA.

11
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14 Tpeun3MOHHOCTb U OTKNoHeHune"

14.1 BbInu paccMoTpeHbl AaHHbIe, Nony4deHHble B 10 nabopaTopHbIX KPYroBbIX UCMBITAHUAX MO aHanm-
3am 13 okcureHaToB 1 obLero knucnopoga B 12 obpasuax 6eHsnHa. MpeLnsnoHHOCTL HacToALWerc metoaa,
onpepaeneHHas cTaTUCTUYECKUM MCCNefoBaHMEM pe3ynbTaToB MexnabopaTopHbIX UCMbITaHWIA, BbINONHEH-
HbIX € MCnonb3oBaHuem 1,2-auMeToKcnaTaHa B Ka4ecTBE BHYTPEHHEro cTaHaapTa, ABNsSeTCA cneayoLen:

14.1.1 NMoBTopsAAeMOCTb (CXOAUMOCTD)

PacxoxgeHue mexay nocriefoBaTesbHbIMW pesyfbTatamu, NoyYyeHHbIMU OHUM U TEM XKe onepaTo-
POM Ha OZHOW U TOW Xe annapaType B NOCTOSAHHbIX YCIOBUSAX paboTbl HA MAEHTUYHBIX UCMBITYEMBIX MaTepua-
nax B TeueHWe ANUTEenNbHOro BpeMeHU Npu HOpManbHOM U NPaBUibHOM BbIMOMHEHUW MeToda UCMbITaHus,
MOXEeT NPEeBbILWATh HKeYyKasaHHble 3Ha4YeHUs ToNbLKo B 04HOM criydae 13 AsaguaTu (Tabnuua 3).

MoBTOPSIEMOCTL AN OKCUreHaToB B HeH3nHax:

KomnoHeHT MoBTOpsieMoCTb
MeTaron (MeOH) 0,07(x0:49)
OraHon (EtOH) 0,03(x0.92)
Wsonponaxon (iPA) 0,04(X0.54)
mpem-ByTaron (tBA) 0,05(X0.65)
H-MponaHon (nPA) 0,04(X0.3%)
MTB3 (MTBE) 0,05(X0:58)
emop-ByTaron (sBA) 0,03(X0:%4)
Q3 (DIPE) 0,05(X0.65)
W3o6yTaHon (iBA) 0,03(X0.79)
3TE3 (ETBE) 0,04(X0:86)
mpem-MeHTaHon (tPA) 0,05(X041)
H-ByTaHon (nBA) 0,06(X0:46)
TAM3 (TAME) 0,04(X0:58)
OBLMI KNCTIOPOA 0,03(x0.93)

rae X — cpepHee 3Ha4yeHune cofepXXaHus KoMMnoHeHTa, % Macc.

14.1.2 BocnpousBogMMocCTb

PacxoxaeHue mexgy ABYMS €UHUYHBIMA U HEe3aBUCUMbIMW pe3ynbTaTamu, NONyYeHHbIMA pasHbIMA
onepartopamMu, paGoTatoLmnmMI B pasHblX N1abopaTopusix, Ha UAeHTUYHOM MaTepuane B TedeHue AnuTensHoro
BPEMEeHU, MOXeT npeBbilaTh HUXKeyKasaHHbIe 3HaueHUsl TOMbKO B OAHOM cryyae U3 Asaguatu (Tabnuua 3).

BocnpounssoanmMocTb NS OKCUreHaToB B beH3nHax:

KomnoHeHT MoBTopAeMocTb
MeTaron (MeOH) 0,25 (Xx0.86)
OraHon (EtOH) 0,27 (X0.80)
Mzonponaron (iPA) 0,21 (X0.71)
mpem-ByTaHon (tBA) 0,20 (X0.80)
H-MponaHon (nBA) 0,17 (X0:88)
MTB3 (MTBE) 0,10 (X0.95)
emop-ByTaHon (sBA) 0,17 (X0.73)
VM3 (DIPE) 0,16 (X0.71)
WN3o6yTaHon (iBA) 0,19 (X0:83)
3TBO (ETBE) 0,25 (X0.79)
mpem-TeHTaron (tPA) 0,18 (X0:55)
H-ByTaHon (nBA) 0,22 (X0:30)
TAM3 (TAME) 0,24 (X069)
061w kucropoa 0,13 (X0:83)

1) MogTeepxaatowwme AaHHble HaxoaaTes B ASTM Intemational Hedquarters n MoryT 6biTb nonyueHs! No 3anpocy
nccnegosarenbckoro otyeta RR: D02-1359.
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Tab6nwuya 3— dnanasoH NPeUn3NOHHOCTU, onpeaeneHHbIN U3 4aHHbIX MOBTOPSAEMOCTU NPU COBMECTHOM UCCeao-

BaHWUM
MoeTOpsRIeMOCTL
KOMMOHEHT,
7 wace. MeOH | EtOH | iPA tBA nPA | MTBE | sBA | DIPE iBA | ETBE | tPA nBA | TAME Obwwui
kucnopon
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 0,172 | 0,08 | 0,07 | 0,10 | 0,06 | 0,09 | 0,05 | 0,10 | 0,07 | 0,170 | 0,08 | 0,10 | 0,08 0,08
4,00 0,173 | 0,11 | 0,08 | 0,12 | 0,06 | 0,11 | 0,06 | 0,12 | 0,09 | 0,43 | 0,09 | 0,11 | 0,09 0,11
5,00 0,175 | 0,13 | 0,09 | 0,14 | 0,07 | 0,143 | 0,07 | 0,14 | 0,11 | 0,16 | 0,10 | 0,13 | 0,10 0,13
6,00 0,177 | 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 —
12,00 024 | 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 — 1 0,39 — — 0,18 —
16,00 — — — — — 0,25 — | 0,30 — 1 0,43 — — 0,20 —
20,00 — — — — — 0,28 — | 0,35 — | 0,53 — — 0,23 —
Okon4aHue mabnuus! 3
BocnpouasoaumocTts
KoMnoHeHT,
% macc. MeOH | EtOH | iPA tBA nPA | MTBE | sBA | DIPE iBA | ETBE | tPA nBA | TAME Obumit
Kucnopos

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
2,00 045 | 047 | 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 0,820,821 059 | 061|058 | 0,37 | 047 | 043 | 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 10,79 | 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 —
12,00 212 |1 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 — 12,23 — — 1,63 —
20,00 — — — — — 1,72 — 1,34 — | 2,66 — — 1,90 —

14.2 OTKNoHeHue

B HacToAwee BpeMA OTKIIOHEeHUEe paspaGaTblsaeTCH OTBETCTBEHHOM I/ICCJ'IeﬂOBaTeJ'IbCKOIZ prI'II'IOIZ.
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Mpunoxenve OA
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUMU CChINOYHBLIX cTaHgapToB ACTM
CCbINMOYHbIM HaLMOHanbHbIM cTaHpapTam Poccuiickon ®egepauum
(1 neACTBYIOLWUM B 3TOM KayecTBe MeXrocyAapcTBeHHbIM CTaHAapTam)

Tab6bnwuuya QA1

0O603Ha4eHne CCbINMOYHOro cTaHaapTa CTeneHb COOTBETCTBURA co0TBergf:yagizzufan:::;iizizH;ZH,qapTa
ACTM 1 1744 — *
ACTM 14175 — *
ACTM 14307 — *
ACTM E 594 — *
ACTM E 1064 — *
ACTM E 1510 — *

* COOTBETCTBYIOWMIA HAUMOHANBHLIA CTaHQApT OTCyTCTBYET. [l0 ero yreepxaeHusi peKoMeHayeTca UCNnonb3o-
BaTb NepeBo/ Ha PYCCKuii A3bIK gaHHOro cTaHgapTa. [NepeBoa AaHHOro ctaHgapTa HaxoauTes B PegepanbHOM MHAOp-
MaLMOHHOM (POHAE TEXHMYECKUX PErMaMEeHTOB M CTaHAapToB.
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YOK 662.753.1:006.354 OKC 75.160.20 B29 OKCTY 0209

KnioueBble cnosa: 6eH3nH, onpeaeneHue oKCUreHaToB, rasoBas XxpoMmaTorpadusi, namMeHHO-UoOHN3aUUOoH-
HbI AgeTekTop no kucnopogy (OFID), MeTaHon, 3TaHoN, H-NPONaHos, U3onponaHosn, mpem-6yTaHon, Aunso-
nponunosbin acpup UMD (DIPE), stun-mpem-6ytunosbiii acup 3TES (ETBE), MeTun-mpem-6yTunoBsbiit
acpup MTBS (MTBE), mpem-amunmeTtunoselit 3cpup TAMO (TAME)
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