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Liquid petroleum products
Determination of fatty acid methyl esters (FAME) in middle distillates
by infrared spectroscopy method

Oara BBegeHnna 2013-09-01

1 Obnactb NpUMEeHeHus1

Hacrosawwii craHaapT ycraHaBnuBaeT onpeaerneHue CoaepXaHusi METUIMOBbLIX 3UPOB XUPHbLIX KUCNOT
(nanee — FAME) B Au3enbHOM M NEe4YHOM ObITOBOM TOMSMBE METOAOM CNEKTPOCKONUU B CpeaHen uH(pa-
KpacHoW (ganee — WMK) obnactu. MeTtoa, yCTAHOBMEHHbI B HACTOALLEM CTaHAapTe, NMPUMEHSIeTCA ANnA
onpeaeneHusa cogepxaHua FAME B cneaylowmx AByxX AMana3oHax 3HauYeHWA:

— B AManasoHe A — ans onpeaenexuna coaepxavuss FAME B npeaenax 3Hau€Huin npubnusuTensHo oT
0,05 % (VIV) po 3 % (VIV);

— B AgvanasoHe B — ans onpeaeneHus cogepxanuss FAME B npegenax 3Ha4eHuii NpubnusnTensHo ot
3% (VIV) po 20 % (VIV).

Mpy pazGaBneHun Npo6 AaHHbI METOA MOXET TAKKE NPUMEHATLCA ANSA onpeaeneHus bonee BbICOKUX
3HayeHui cogepxaHua FAME, ogHako nokasatenu NpeuusMoHHOCTM pe3ynbTaToOB UCMbITaHUW, He BXOAS-
LMX B NPUBEAEHHbIE BbILLE AMANA30HbI, B HACTOSLLEE BPEMS OTCYTCTBYIOT.

MPUMEHMMOCTb HACTOALLEro METOAA UCMbITAHWA NOATBEPXKAEHa Ansa npob, cogepxawmx FAME, otee-
vatowmx TpebosaHusam EN 14214:2008 + A1:2009 u EN 14213:2003. JoctoBepHble pe3ynbTaTbl UCTbITAHUA
MOTYT GbITb NOMy4€eHbl TONMbLKO B TOM Criyyae, ecnu npobbl HE COgepXKaT 3HAYUTENbHbIX KONIMYECTB MeLlato-
LUMX KOMMOHEHTOB, rMaBHbIM 06pa3oM 3dMpoB WU ApYrMX KapBOHUMbHLIX COEAWHEHWIA, UMEIOLLMUX NOMOChI
NornoLLeHns B CNEKTpanbHOM AManasoHe, NCMOoNb3yeMOM ANl KONM4ecTBeHHoro onpeaenenus FAME. Ecnu
TakMe MeLlalolme KOMMOHEHTLI MPUCYTCTBYIOT, TO PE3ynbTaTbl UCMLITAHUSA NO METOAY HACTOALEro CTaH-
fapta 6yayT 3aBbILUEHbI.

MpumeyaHue 1 — B HacToseM cTanpapTe eanHuly namepeHns «% (V/V)» npumeHnsoT gna obosHaqdeHns o6bem-

HOW fonu npogykTa.

Mpumeyanue 2 — [ins nepeBofa 3HaYeHUN, BbIpaXeHHbIX B rpaMmax Ha NuTp (r/n), B 3Ha4€HMWs, BolpaxeHHble B % (V/V),

UCnosnb3ykoT YCTaHOBMEHHOe PUKCMpoBaHHOe 3Ha4eHne nnoTtHocTn FAME 883,0 Krim®,

Mpeaynpexpexue — Mpn NpMMEHEHMM HACTOSAILIErO CTaHAAPTA MOTYT UCMOMbL30BAaTLCA ONacHbIe
BellecTBa, onepauum u o6opyaosaHue. HacTosiwmin cTaHaapT He npeagycMaTpuMBaeT pacCMOTPeHUs
BCex npo6riem 6€30NacCHOCTH, CBSA3AHHbIX C €ro NpuMeHeHneM. OTBETCTBEHHOCTb 3a BbIABMEHUE M
ycTaHOBrieHue mep no o6ecneyeHnto TeXHUKM 6e30NacHOCTM M OXpaHbl 300POBbS, a TaKkke onpeae-
sieHue orpaHU4eHmii No NPUMEHEHUIO CTaHAapTa HeceT Nosib3oBaTeslb HACTOSALIEro CTaH4apTa.

2 HopMaTuBHbIE CCbINIKK

[Insi npuMeHeHus! HaCToALEro craHAapTa Heo6xoAuMbI CriealyioLLMe CCbINoYHbIe cTaHAapThl. [Ansa HeaaTu-
POBAHHbIX CCbINOK MPUMEHSIOT NMOCNEAHEE U3AaHUE CCbINOYHOrO JOKYMEHTA (BKIMIOYAs BCE €0 MU3MEHEHMUS).

EN 1SO 3170:2004 Hedrenpoaykrbl xuakue. Py4yHon otbop npob

EN I1SO 3171:1999 HedrenpoaykTbl xmakue. ABToMaTtuyeckuin otéop npo6 us tpybonposoaos

M3paHue odpuumansHoe
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EN 14213:2003 Tonnueo kotenbHoe. MeTtunosbie adupbl XuUpHbiX kucnot (FAME). TexHu4yeckue Tpe-
60BaHMA U METOAbI UCNbITAHWUN

EN 14214:2008:A1 + 2009 Tonnuea aAnsa ABurarenemn BHyTPEHHero cropanusi. Metunosble 3upbl XXUPHbIX
kucnot (FAME) ans ausenbHbix gsuratenen. TexHunyeckne TpeGoBaHus U MeTofbl UCTIbITAHUI

3 CywHoCcTb MeTOaa

3anucbiBaloT cnekTp nornoweHusa B cpeaHen UK-obnactu ucneitryemon vactu npobol, pasbasBneHHON
COOTBETCTBYIOLMM 0Bpa3om pactesoputenem, He cogepxawmm FAME. U3smepsior nornomeHue B MaKCUMY-
Me NUKa TUNUYHOM NONOCHI NOrNoLWeHnA ana aupos npu BONHOBOM ducne (1745 + 5) oM . Kanu6poeky u
06paboTKy pe3ynbTaToB BbINOMHAT, UCNOMb3Ys 3HAYEHUS, BbIPAXKEHHbIE B rpamMax FAME Ha nuTtp. Mpu
3anucK pesynbTaTtoB B NPOTOKOM UCMbITAHWSA NCNONb3YIOT 3HAYEHUSA, BbipaXkeHHble B % (V/V). ina nepesoaa
3HAYEHUN, BbipaXX€HHbIX B rpammax Ha nutp (r/n), B 3Ha4YeHus, Bblpa)KeHHble B8 % (V/V), NpUHATO MCNonNb3o-
BaTb (pukCUpoBaHHOEe 3HavyeHue nnotHoctu FAME, pasHoe 883,0 Kr/m® (15 °C).

OnpeaeneHbl ABa gnana3oHa usmepenus (A n B), ana kaxaoro u3 KOTOpPbIX A0SMKHLI cobnioaaTheca A0-
NONHUTENbHBLIE YKa3aHWUA K npoueaypam kanmbposku u pasbasnenus. MNpeanovTuTEeNbHO NPOBOAUTL U3ME-
peHus 6e3 paszbaBneHus Ans AuanasoHa A U UCMOSb30BaTb U3MEPUTESbHLIE KIOBETbI C MEHbLUEW ASIMHOW
ONTMYECKOro NyTU Ana auvanasoHa B. MNposeaeHne usmepeHunin B gnanasoHe A (AnanasoHe HU3KUX 3Have-
HUW) ABnseTca Gonee CnoXHbiM; BCE OTHOCALLMECS K AaHHOMY AMANA30HY yKka3aHWUA AOMKHbI cobnioaaTbes
B NONMHOM 06beme 6e3 Kakux-nubo UCKNIOUEHUIN UM BHECEHUN OTAENbHBLIX YTOYHEHUI. BbiNONHEHUE AAHHO-
ro TpeboBaHuA ABNAETCA €4UHCTBEHHbIM CNOCOBOM AOCTUXEHUA YNYULLEHHbIX NOKasaTenen nNpeuu3noHHO-
CTU B AnanasoHe A, yCTaHOBSIEHHbIX NPU NPOBEAEHUN MEXNAB0PATOPHBIX CAINYUTESBbHBIX NCMBITAHUNA.

Ncnonb3ya 3HaYeHne NOrnoweHnsl, \3SMepeHHoe B MakCMMyMe NUKa NONOCHI NOTMOLWEHUS, PacCHUTbI-
BaloT cogepxaHme FAME no kanuGpoBO4YHON (PYHKUMK, NOMYHEHHOW C MCNONb30BAHUEM KANUMOPOBOUYHBLIX
pacTBOPOB C U3BECTHbIM coaepxaHnem FAME.

4 PeakTuBbl

41 FAME pna kanubpoBku, npegcrasnsiowme cobonn FAME, otsevaowme TpebGoBaHUAM
EN 14214:2008 + A1:2009 (aBTOMOBUNbHOE Au3enbHoe Tonnueo) unum EN 14213:2003 (neuHoe ObiToBOE
TONNUBO).

4.2 CpegHuii auctunnat, He cogepxawuin FAME, ucnonb3yemblii B Ka4ecTBe pacTBopuTens Ans
pa3baBneHnsi n B kKa4eCTBE KOHTPOSbLHON NPolbl ANs n3amepeHuss (POHOBOro cnekTpa. B yacTtHocTu, cpeaHun
ANCTUNNAT, NOAXOAALMIA ANSt AAHHOTO TuNa Npodbl (4M3eMbLHOTO TONMBA UIU NEYHOro ObITOBOrO TONNMUBA),
OOIDKEH MCNONBL30BATLCA MPU MPOBEAEHUUN U3MEPEHUIA B AMana3oHe A C Lenbio NPEAOTBPALLEHUSA [EKOM-
neHcauuyu CNeKTPOB B MAKCHMAanbHO BO3MOXHOW CTeneHu. B faHHOM cnyyae xapakTepucTuka «He coaep-
xawmik FAME» o03HavaeT, 4TO CpeaHuin AUCTUNNAT HE WMEeeT nonoc NOrfoweHus B AuanasoHe
MK-curnanoe, xapakrepHbix ons FAME.

4.3 PacTtBopuTtenu Ans 0YUCTKU, HANPUMEDP 3TAHOS, H-MEHTaH UMK LMKNOreKkcaH.

5§ Annapartypa

5.1 UHdpakpacHbIn cnekKTpoMeTp AWCNEPCUOHHOIO UMK MHTep(pepeHuMOHHoro TMna, obecneunBaroLi
pericTpauumio cnekTpa B guanasoHe BOnHoBbix yucen ot 400 go 4000 CM ' C NUHENHbIM NOrnoLieHNeM B ,u,wana-
30He 3Ha4eHun ot 0,1 8o 1,1 eguHML, ONTUYECKOW NITOTHOCTU U 06naaaloLWwmn paspeLweHnemM He MmeHee 4 oM’

5.2 KioBeTbl C OkHamu, uarotoBneHHbiMn u3 KBr, NaCl unu CaF,, ¢ u3BeCTHOW ANUHOW ONTUYECKOro
nyTu. JONONMHUTENbHBLIE YKa3aHUSA NO BbIOOPY M NOArOTOBKE KIOBET B 3aBMCUMOCTU OT NPUMEHSEMOro Aua-
nasoHa u3amepeHus, npueeaeHsl B 7.1.

Mpumep — lMpu ucnonb3oeaHuu Koeemsl ¢ OnuHold onmuYecko2o nymu 5 MM onmu4veckasl ﬂnOMHOCMb
pacmeopa ¢ koHuyeHmpauueli FAME 3 a/n [0,34 % (V/V)] e MakcumMyme nuka npu eosiHoeom yucse 1745 cm’
domkHa cocmaenams 0,4.

6 OT6op npob

Mpobbl cneagyeTt otoupatb B cootBeTcTBuM ¢ EN ISO 3170 unu EN ISO 3171, a Take B COOTBETCTBUU
¢ Tpe6oBaHuaMu THMA, ycTaHaBnuBaloLmx npasuna otéopa npo6 ucnbityemoro npoaykra. Mpobbl, ucnbl-
TaHUsi KOTOPbIX Cpasy e nocne otbopa He NpPOBOAATCA, AOMKHbI XPAHUTLCA B FEPMETUYHON YNaKOBKE
B MPOXNagHOM U TEMHOM MECTe.
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7 NpoBeaeHue NcNbITaHUA

7.1 Bbi60Op M NOAroToBKa KIOBEThbI

[nuHy onTuyeckoro nytu kioBeThbl (5.2) cneayet BbibMpaTb Takum 00pa3oMm, YToObl UHTEHCUBHOCTU NONY-
YEHHbIX YUCTBIX CUTHANOB UMENU NpUeMneMble 3HavyeHus (C TOYHOCTbIO He meHee 4em Ao 0,01, cMm. oTme-
YeHHble fYenku B Tabnuue A.1). 3HaYeHUs MHTEHCMBHOCTEW CUrHAanNoOB AOJMKHbI HAXOAWUTLCA B npeaenax
nuHerHon obnactu aeTekTopa.

B 3aBucumocTn oT AuanasoHa usmepeHur, A unu B, cneayet pykoBOACTBOBaTLCA AONOMHUTENbHLIMU
yKa3aHuamMn (CM. pekoMeHaaumm, npuBeaeHHble B Tabnuue A.1):

— AManasoH A — UCNOMNb30BaHME KIOBET C MaKCMMaribHO BO3MOXHbIM 3Ha4Y€HWeM ANUHbI ONTUYECKOTrO
nyTM U NPOBEAEHME U3MEPEHUI NpeanoYTMTENLHO Oe3 pazbasneHuns npoodbl;

— AnanasoH B — ucnonb3oBaHue KIOBET C MEHbLUMM 3HAYEHUEM OMTUYECKOTO NyTW U paszbaBneHue npodbl
C y4yeToM npepnonaraemMoro cogepxaHua FAME.

[nuHa onTuyeckoro nNyTu KIOBETbI AOSPKHA ObiTb M3BECTHA UMM TOYHO onpeaeneHa. Mpu npoaoMmku-
TENbHOM MCMNONb30BaHUN KIOBETHI ANMHA OMTUYECKOrO NyTU AOSHKHA NEPUOAUYECKU NPOBEPATLCA. [N Kaaon
MCNONb3yEMON AYENKM A0MMKHA NPOBOAUTLCA WHAMBUAYArNbHas kanubpoBka ¢ COGMIOAEHUEM BCEX APYrnX
YCNOBUI U3MEPEHUA B 3aBUCUMOCTU OT MCNONb3yeMOro AuanasoHa mamepeHuin. NMpuMeHeHne HeCcKOMbKnX
MW Pa3sfUYHbIX KIOBET BO BPEMSA 04HOW KannMOpPOBKW HE JOMYyCKaETCA.

[nsa kanMbpoBKu U U3MEPEHUA AO0IDKHBbI UCNOML30BATLCA OAHU U TE XKE KIOBETbI C TOYHO ONpeaeneHHOoN
ASIMHOW ONMTUYECKOTO MYTW; HOMUHASMbHBIE 3HAYEHUA (HOMMHAmNbHas ANMHA ONTUYECKOrOo NYTHU, AaHHbLIE U3
MapKUPOBKN, HOMUHASbHbLIE XapaKTePUCTUKN BKNAaAbilla B KIOBETbl UMM aHasrorMyHble AaHHble) 6e3 npose-
AEHUA COOTBETCTBYIOLLIErO KOHTPONA U oNpeaeneHnsa NonpaBoK UCMONb30BaTbh HE AONYCKAeTCs.

Mpu ucnonb3oBaHuu KIOBET, 0O6NagaloLmx YyBCTBUTENbLHOCTBLIO K BOAE, ANIMHY OMTMUYECKOro MyTu cneayer
n3amepsaTb vawe. B cnyvyae usMmeHeHus AnNMHbLI ONTUYECKOTO NMYTU ONpeAeneHne ee 3HaYeHus u Kanubposky
cneayet NpoBECTU 3aHOBO.

7.2 OyucTKa KroBeT

[Nocne ka)xgoro U3SMEpPEHUs KIOBETY cneayeT 0CTOPOXKHO OYUCTUTL pacTeoputenem (4.3). BoinonHenue
JaHHOW npoueaypbl ABNAETCA 0COGEHHO BaXkHbIM MOCIe usMepeHus Npod ¢ BbICOKMM coaepxaHuem FAME
M NpW NOArOTOBKE K MPOBEAEHUI0 U3MepeHust npob ¢ Hu3kum cogepxaHmem FAME. KioBeTy MOXHO Takke
OYUCTUTb MHOFOKPaTHbLIM OMONACKMBAHUEM CPEAHUM AUCTUNNATOM, HE coaepxawmm FAME (4.2).

OnA 04ncTKM (HO He Anst kKanMBpPOBKKM UNK pa3baBneHna) Takke 40NYCKAeTCa UCNONb30BAaTL LMKNOreKCcaH,
UM OYNCTKA MOXKET NPOBOAUTLCA MO CrieayoLwel anbTePHaTUBHON CXeMe:

1) OoNONOCHYTL ABa pa3a H-NEHTaHOM, UCNONbL3YA M0 5 MN PaCTBOPUTENA ANA KAXKAO0T0 ONONACKMBAHUS;

2) 3aTeM OAWH pa3 OnonocHyTb 5 mn ataHona (abComnTHOrO);

3) 3aTem eLle pa3 ONOMOCHYTb 5 MM H-MEHTAHOM W OKOHYaTESbHO BbICYLUNTE C MPUMEHEHUEM COOTBET-
CTBYIOLLEro obopyaoBaHus.

B cnyyae BO3HMKHOBEHUA COMHEHUI OTHOCUTENbHO YMCTOThI KIOBETbI CReayeT 3anvcaTb KOHTPOSbHbIN
WMK-cnekTp npobhl, He coaepxxawen FAME, n npoectu ero npoeepky. CNekTp He AOMKEH CoAep)KaTb CUrHanoB
npu BOSIHOBOM 4uncre 1750 oM.

7.3 Bb160Op ANIMHBI ONTUYECKOro NyTU

7.3.1 QunanasoH A

Mpu BbIGOPE KIOBETLI HEOOXOAMMO YUMTLIBATb, YTO ANS ONPEederneHns HU3KUX 3HAYeHUW cofeprkaHus
FAME Haubonee noaxoAslUMMKU SIBRSIOTCS KIOBETbl C OOMbLUMM 3HAYEHWEM ASNMHbI ONTUYECKOro MNyTu
(Hanpumep, KloBeTa C OKHOM M3 KBr 1 AnNMHOIK ONTUYECKOro NyTu npubnuautensHo 0,5 MM, yCTaHOBNEHHON
€ TOYHoCTbIO0 A0 0,01 MMm). [onyckaeTcs UCMNONb30BaHME KIOBET M3 ApYyrMx marepuanos U C ApYruMu sHade-
HUSIMW ANWUHBI ONTUYECKOro NyTW, HO MPWU 3TOM AMS NONYYEHUS CUrHamna U OTHOLUEHWS CUrHana K Lymy
C NpUeMnemMbiMM XapakTepUCTUKaMM He AO0MyCKaeTCA UCMOSb30BaTh KIOBEThI C ANMHOW ONTUYECKOrO NyTH
MeHee 0,2 mm.

7.3.2 Anana3oH B

[ns onpeaeneHns BbICOKUX 3Ha4YeHuin coaepkaHnst FAME KioBeTbl C ANMHOW ONTUYECKOro MyTu npubnu-
3uTenbHo 0,1 MM, YCTAHOBMEHHO ¢ TOMHOCTLIO A0 0,01 MM, pa3baBneHWe pekoMeHAyeTCs NPOBOAUTb B COOT-
HoweHun 1 : 5 (cM. AaHHble, npuBeaeHHble B Tabnuue A.1). JonyckaeTca MCNoNnb30oBaHWe APYrux KIOBET
C UHbIMU 3HAYEHUAMU ONUHbI ONTUYECKOro nyTu, NPu 3TOM pa36aBneHme AOMKHO NPOBOAUTLCA B npeaenax
3HaYeHUi, CONOCTaBMMbIX C YKa3aHHOW BENUYMHOW, ANA NpefoTBpaLleHUsAs BO3HUKHOBEHUSI 3HAYMTENbHbIX
oLnbOoK, CBA3aHHLIX C pa3baBneHnemM.



CTb EN 14078-2012

7.4 KanubpoBka

7.4.1 O6wue ykasaHus

KanubpoBka u CBsi3aHHbIE C HEW U3MEPEHUS! IOIDKHDI BbIMOMNHATLCSA C COOMIOAEHMEM BCEX APYIMX YCIOBUIA
N3MEPEHUN.

Yem Hmxe copepxanue FAME, Tem MeHbLue kapOoHUNbHAA nonoca (aaxe ecrv MHTEHCUMBHOCTb MOrno-
LWeHUs no-npexxHemy BbICOKAasl) U TEM BaxHee npoBeaeHue koppekuuu ¢oHa. Koppekuus ¢oHa aormkHa
TLWATENLHO BLINOMHATLCA, OCOOEHHO NPUMEHUTENBHO K AWAanasoHy A, C UCNONMb30BAHMEM KanUGPOBOYHbLIX
npo6 (a Tarkke, N0 BO3MOXXHOCTHU, C UCMOJIb30BAHUEM CMEKTPOB XOJOCTbIX NP0b).

7.4.2 MpurotoBneHue KanuobpoBOYHbIX PAaCTBOPOB

MpurotoBneHme KanMbpPOBOYHbLIX PACTBOPOB PEKOMEHAYETCA NPOBOAUTL AN CNeAYIOWMUX ANana3oHOB:

— AnanasoH A — npubnusutensHo ot 0,05 % (VIV) o 3 % (VIV);

— AnanasoH B — npubnusutensHo ot 3 % (V/V) go 20 % (V/V).

[na ananasoHa uamepeHuin cnelyeT NnpuroTaBnmMBaTh HE MEHEE NsSiTu (NpeanovTuTenbHO Gonee) kanubpo-
BOYHbIX PACTBOPOB C TOYHO U3BECTHbIM coaepxaHueMm FAME (4.1) B cpeaHeM AuCTunnATe, He coaepkaliem
FAME (4.2), nytem B3BewmBanusi FAME B noaxoasiymx MepHbix konbax u goseaeHus pactsopa 4o MeTKU
CpeaHnM AUCTUNNATOM, He cogepxawum FAME.

CpeaHnii auctunnart, He coagepxawmn FAME, cnegyeT ucnonb3oBaTtbh B Ka4yecTse AONONHUTENBHOIO
KanuBpoBOYHOro pacTBoOpa (C HOMMHANbLHLIM 3Ha4YeHuem cogepxxatus FAME, paBHbiM Hynio). He gonycka-
€TCA NPUroTaBnNMBaTh AONONMHUTENbHbLIE KAaNMMOPOBOYHbLIE PACTBOPLI NyTEM pa3GaBneHns u3-3a BO3MOXHOIO
HakonneHus ownbok.

Kaxabiit kanubpoBOYHbIi pacTBOP AOJDKEH NPUTOTaBNMBaTLCA OTAENBHO NyTeM B3BELLMBAHUSA.

7.4.3 Bbluucnenuve kanmopoBOYHON PYHKLMMN
B o6wem cnyyae kanubpoBoyHas chyHKLIMSI UMEET CreayoLmii BUA:
Y= FX), (1
rae Y — curian (3aBucumas nepeMeHHast), T. €. CKOPPEKTUPOBAHHAA SKCTUHKUMA Exorr;
X — cogepxaHue (HesaBucumasl nepeMeHHas), T. e. cogepxxaHue FAME B rpammax FAME Ha nuTtp
(r FAME/n).

KanmbpoBoYHy0 hyHKUMIO NOMY4aloT METOAOM JIMHENHON PEerpeccum, UCNOSb3yst U3MEPEHHbIE 3HAYEHUS
coaepxaHua FAME (X) n 3Ha4eHU COOTBETCTBYIOLLMX CKOPPEKTUPOBAHHBLIX KOIHMDULNEHTOB IKCTUHKLMK
Eorr (Y) ANA cepumn kanubpoBoYHbIX pacTBopoB. KanmbpoBoyHas hyHKLUSI, NONYYEHHAA TakUM CMoco6om,
OyaeT uMeTb cneayoLmii BUA;

Y(@i) = a x X(i) + b, 2

rae Y(i) —onpeneneHHoe CKOPPEKTUPOBAHHOE 3HAYEHME SKCTUHKUMMN Eqqr KANMMBPOBOYHOTO pacTeopa (i);

X(i) — 3apanHoe coagepxanne FAME B kanmbposouHom pacteope (i), r FAME/n;
a, b — koadhPUUMeHTbl perpeccun (Yyron HakrnoHa NpsMoin Pperpeccun n 0OTPesoK OpAaMHaThl, OTceka-
€MbIl NPSAMON PErpeccuei, COOTBETCTBEHHO).

KoadpbdpuumeHT perpeccun b (0TPE30K, OTCEKAEMbI HA OCU Y NHKUEl perpeccumn) B ugeansHoM criyyae
npy NPaBUMbHOM BbIMOMHEHWUM PaBoThbl JOMKEH BbiTh paBeH Hymo. OAHaKO 3Ha4YeHMe JaHHOro KoadhduLu-
€HTa He [JO0SHKHO WCKYCCTBEHHO 3aJaBaTbCsl paBHbIM Hymio. OTKIMOHEHUE OT HYNSA SIBNSIETCS CrNeACTBUEM
HOPMarnbHOro CTaTUCTUYECKOro pacnpefeneHus ToYeK U3MepeHuss BOKpYr Hambonee TOYHO MogoBpaHHON
FAIMHUK 1 BANSIHWA KanMBpPOBOYHbIX PACTBOPOB C Gonee BbICOKUM coaepxaHuem FAME.

Opyrue kanubpoBOYHbIE MOAENNU HeZonycTUMbl. Npeobpa3oBaHue kanMBpPOBOYHON DYHKLMK, HEOGXO-
AUMOE A5l BbIMUCHEHUS Pe3ynbTaToB U3MEPEHUIA, NpuBeaeHo B 8.1,

7.5 3anucb uHdpakpacHoro cnekTpa

7.5.1 O6wume ykazaHusa

Mpyu BO3MOXHOCTU MPOBEAEHMSA MHOFOKPaTHOr0 CKaHUPOBAHWUA CrneayeTr NPUMEHATb He MeHee 16
CKaHMPOBAHWI (KONTMYECTBO CKAHWPOBAHWM MPWU 3aMUCK CMEKTPOB BCEX NPOO AOIMKHO ObiTh OJMHAKOBLIM,
cM. Takke 7.4.1). BaxxHo, uTobbl Bce 3agaHHble HacTpoiiku UK-cnekTpoMeTpa Takke 6binv NOCTOSHHBIMU.

7.5.2 ®OHOBbLIN CNEKTP U CNEKTP CpaBHEHUA

Mpu npoBeaeHMM KaxXOAOW KanMOpOBKU CHUMAIOT (POHOBLIN CNEKTP U PErUCTPUPYIOT €ro B KayecTse
CneKkTpa CpaBHEHUs1 ANS KOMMeHcauuwn, BbINOMAHAEMON NpU NPOBEAEHUU KaXKAoro uamepeHus. Ons 3Tou
Lienu cneayet MCnonb30BaTb COOTBETCTBYlOWEe 6a3oBOe TONNMMBO ANS COOTBETCTBYIOLLETO TMNa MNpPoGbi
(cm.7.41un4.2).
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7.5.3 3anuckb cnekTpos

Mpu perucrTpauuu CNEKTPoOB KanuBpoBOYHbIX PACTBOPOB ANSA YCTPaHEHUN 3hPEKTOB NamATH B MaKCu-
MasibHO BO3MOXHOW CTEMeHM cHavana perucTpupyioT CreKTpbl XONoCThiX NPo6, 3aTeM CrekTpbl pacTBOPOB
B nopsake BodpactaHus cogepkanus FAME. Kpome aToro, nepea npoBeAeHUEM Kayaoro U3SMEPEHNS KIOBETI
AOIMKHbI GbITh TLIATENBHO OYULLEHBI.

MpumeyaHune 1 — Ecrnim Bo BpeMsi 3arofHEHUA KIOBETHI MPOW3OLLNO MepenvBaHne XULKOCTH Yepes KpaWd, KoBEeTy

cnefyet TwaTtenbHO OHYUCTUTL pacTBOPUTENEM.

KioBeTbl M KpaTHOCTb pasbaBneHus BbIBUPAIOT U 3anMCbIBAIOT C Y4ETOM Npeanonaraemoro coaepxaHus
FAME. lMpu HanuM4uu COMHEHWUN creayeT MpPOBECTU MpeaBapuTENbHOE WU3MEpeHWe OTAENIbHOW nopuuu
npo6bl. VIK-cnekTp perncTpupytoT B AnanasoHe 3HadeHuin ot 4000 o 400 oM™

M3 nonyveHHoro UK-cnekTpa BbluuTaloT hOHOBBLIN CNEKTP W/UMK CNekTp cpaBHeHuA. CneayeTt nobutsen
KaKk MOXXHO 6ornee nonHoN koMneHcauun u nsbexaTtb U36GbLITOYHOM KOMNEeHcaummn (0TpuLUaTenbHbIE NOMOCHI),
0CODEHHO B AManasoHe BOJTHOBbIX YMCESl, HEOOXOAUMOM ANsi NpoBeAeHUst uaMmepeHuin. OKOHYaTESIbHbIV
UK-cnekTp aomkeH BbiTb 3anucaH (NpeanoyTUTENbHOW fBNsieTcs uudpoBas 3anuck) AnNs NPOBEPKU, NpoBe-
AEHNe KOTOPON MOXEeT NoTpeboBaTbCA B AanbHELLEM.

MpumMevaHune 2 — Npu BO3HUKHOBEHWUM 3aTPYAHEHWA, CBA3AHHBIX C U3MEPEHUEM W OL|EHKOW MONOC NOrNOLEeHUS,

0CcoBeHHO MpU HU3KUX 3HaAYeHUsX cofjepxaHus FAME, ornpepeneHue pesynbrata peKOMEHAYeTCa NPOBOAUTL Ha

OCHOB@HWWM MHOTOKPaTHbIX, HE3aBUCUMBIX W OTAENbHBIX W3MepeHuit. KpoMe Toro, B pesynbTaTe oLeHkU pasbpoca

OTAENbHLIX PEe3ynbTaToB MOryT GbiTb MOMyYeHbl MOMe3Hble CBEJEHUA O KaueCTBE U3MEPEHWUS WU OLeHKe Nonoc

MOrMOLLEHUS.

7.5.4 OnpepeneHne 3KCTUHKLUU U CKOPPEKTUPOBAHHOMN 3KCTUHKLIUMA

Ana onpegeneHnsa 9KCTUHKUMW U CKOPPEKTUPOBAHHOW SKCTMHKLIMM K CMEKTPY MPOBOAAT KacaTeflbHYio
(B kauyecTBe 6a30BOK NUHUN) MEXAY TOUKAMM CO 3HAYEHUAMU NpubnUauTensHo 1670 cm' 1 1820 cm™. Mo
pPasHOCTM 3HA4YEHMI NOTMOLUEHNSA B ABYX KPAWHUX TOYKAX NPsIMON (NepneHaukynsipHow ©6a30BOW NUHMMK),
npoBeAeHHON OT 6a30BON NMMHUK A0 MAKCMMyma nuKa Nosiockl nornoieHust npu (1745 + 5) oM™, onpeaensaiot
SKCTUHKUMIO Eneqs. [Nsi OLEHKM CRieayeT obecneunTb npaBunbHOe onpeaeneHue 6asoBOi NMUHUM, AOCTWKEHUE
MaKCMMarnbHO TOYHON Koppekuun hoHa U ONTUMANbHOrO OTHOLLIEHUS CUTHaNa K LUyMmy.

Mpy npoeeaeHUU BbIMUCAEHUI UCMONb3yeMasn KPaTHOCTL pa3baBneHust AoKHA ObITb yUTeHa COOTBETCTBY-
IOWMM 00pa3oM. CKOPPEKTUPOBAHHON IKCTUHKUMEN Eqor ABAAETCA 3KCTUHKUMA, U3MepeHHas B MK-cnektpe
Eineas W NepecynTaHHasa (NpUBeAEHHAA UMM CKOPPEKTUPOBAHHAA) Ana Hepa3basneHHon Npobbl. Eqr npume-
HAETCA TONbKO ANA KOHKPETHOM UCMNONb3YEMOMN AYEHKU U pacCYUTLIBAETCA NO hopmyne

Ecorr = Emeas X (VVF V )’ (3)
sV

rae Vir — 00bem MepHo Konbbl, KOTOpas UcnonbL3oBanach ansa pastaenedus npobel, MN;

Vsv — 06bemM npobbl Ana pazbasnexus, mn.

Mpu ucneiraHun HepaszbaBneHHOW NPOObLI KPAaTHOCTL pa3baBneHua paBHa eguHuue. B aTom cnyyae ans
o6oumx 06bLEMOB cneayeT UCMONb30BaTh 3HaYeHue 1,0.

MpumeyaHne — B oTnnYme OT IKCTUHKUMU Emeas, 3HAYEHUS KOTOPOI JOMKHBI NeXaTb B NIMHeHoOW obnacTn feTek-

Topa (CM. KOMMEHTapuu, NpuBeAeHHble BbILLE), AN Hepa3baBneHHbIX NPo6 Npu BLINONHEHUW NepecyeTa B COOT-

BETCTBUU C POPMYoii (3), B TOM Criydae ecnu npoBOAUTCS M3MepeHne 6onee BbICOKUX 3HAYEHWI copepXaHus
FAME, moryT 6bITb Norny4YeHbl 3Ha4MTENBHO Goree BLICOKUE 3HAYEHUS Eqorr.

8 O6paboTka pe3ynbTaToB

8.1 Pacuet cogepxanua FAME B rpammax Ha nutp (r/n)
Cogepxanne FAME paccunTbiBaloT no popmyne, nonyydeHHoi npu BeipaxeHuu X u3 kanunbpoBodHOM
yHKUMM (2):
Xs = o 7 @)

roe a, b — koapuuneHTsl NMHENnHoON perpeccun (7.4.3);
Xs —onpeaensiemoe 3HayeHue cogepxanuss FAME B ucnbityemoit npo6e, r/n.

8.2 NepeBoa eauHNL nsmepeHus cogepxxaina FAME us rin B % (V/V)

PesynbTtatbl onpegeneHusa cogepxanua FAME, BbipaxxeHHble B rpaMMax Ha nuTp (r/n), npeobpasyioT,
UCMNOMb3ysa HOMUHANbLHOE 3Ha4YeHue nnotHoctn FAME (15 °C), paBsHoe 883,0 kr, cneayowimm o6pasom:
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Ys =100 x Xs/ 883, %)
roe Ys — pesynbTaT nepecderta cogepxkanusa FAME, % (V/V);
Xs — cogepxaHue FAME, r/n.
Tpumep — 23,5 2 FAME/n — 2,6614 % (V/V) npu okpyaneHuu do 0,01 % (V/V) paeHo 2,66 %.

9 BblpaxeHue pe3ynbTaToB

HeokpyrneHHoe 3HaveHue copgepxaHus FAME B rpammax Ha nutp (r/n) MCNOMb3ylOT B KAYECTBE MNpO-
MEXYTOYHOrO pesynbTaTta onpeaeneHus.

[na nepesoga NpoOMEXyTOYHOro pesynbrara onpeaeneHuss B 3HadeHue, BblpakeHHoe B % (V/V), uc-
none3ytoT opmyny (5), NpUBEAEHHYIO B 8.2.

PesynbTat onpeaeneHuns B guanasoHe A 3anucbiBaloT B NPOTOKON ucnbitaHuii B % (V/V) ¢ okpyrneHnem
00 ABYX AECATUYHbLIX 3HAKOB.

PesynbTaT onpeaeneHus B gnanasoHe B 3anucbiBaloT B NPOTOKON UcnbiTaHui B % (V/V) ¢ okpyrneHuem
[0 0AHOro AECATUYHOrO 3Haka.

10 MNpeunsmoHHOCTbL MeTOoAA

10.1 O6wWwme nonoxeHus

MpuBeaeHHbIe nokazaTenu NPELU3MOHHOCTU NOMyY€EHbl B pe3ynbTaTe CTaTUCTUYECKON 00paboTku pe-
3ynbTaToB MexXnabopaTopHbIX UCNLITAHUA MATPULbl Pa3NUYHbIX AW3ENbHbIX TOMMAMB C HU3KUM U BbICOKUM
copepxaHnem FAME, a Taike Tpex TUMOB NeYHbIX ObITOBLIX TOMMMB (TONbKO ANA AuanaszoHa usMepenusi A)
B COOTBETCTBUM C [1].

I'IpMMeanme - Me)KnaGopaTopHue UcnblTaHnA U CTatucTuveckas OGpaGOTKa I'IO,lJ,p06HO OnucaHbl B OTHETE NpOEeKTa

EBponeiickoit komucecun Bioscopes [2].

10.2 NoBTOpPSAIEMOCTbL I

PacxoxaeHune mexay ABYMS pe3ynbTatamy UCTLITAHWIA, NOMYYEHHBIMU OJHUM W TEM XXE ONepaTopoM
C UCMOSIb30BaHWEM OJHOTO W TOrO ke 0060pyA0BaHUA NPU OAMHAKOBBIX YCIOBUSX UCTLITAHUS HA UAEHTUHMHOM
UCMbITYEMOM MPOAYKTE B TEYEHUE ANUTENIbHOTO NMPOMEXYTKA BPEMEHU NPU HOPMAanbHOM U NPaBUIIbHOM
BbINOSIHEHUW METOAA, TONMbKO B OAHOM Cryvae u3 ABajuaTu MOXET MPEBLICUTb 3HAYEHUS, NPUBEAEHHbIE
B Tabnuue 1.

10.3 BocnpousBogumocTb R

PacxoxaeHne Mexay AByMsi OTAENbHbIMU U HE3ABUCUMbIMU PE3YNbTaTaMU UCTILITAHUNA, NONYYEHHbLIMM
pasHbIMKU OnMepaTopaMmu B pasHbix nabopaTopusix Ha MOEHTUYHOM MCMbITYEMOM NPOAYKTE NPK HOPManbHOM
U NPaBU/TbHOM BbIMOSIHEHMWN METOAA, TOSbKO B OAHOM Crlyyae U3 ABaLaTU MOMET MPEBLICUTL 3HAYEHUS,
npuBeaeHHble B TaGnmue 1.

Ta6nuua 1 — MNokasaTtenu NpeLM3NOHHOCTH

[unana3oH uaMepeHUs 1 TUN NpoaykTa [MoBTopsiemocTb 1, % (VIV) Bocnpoussogumocts R, % (VIV)
CpeaHuin gucTunnar, auanasoH A r=20,0126X+ 0,0079 R =0,0499X + 0,0231
CpeaHuin guetunnar, guanasod B r=0,0166X-0,0195 R =0,0793X-0,0413
MeyHoe ObITOBOE TONNMBO C COAEpXKaHUEM
FAME npu6bnusutensHo 0,06 % (V/V) 0,004 0,015
X — cpefiHeapndmMeTUHecKkoe CpaBHUBaeMbIX Pe3ynbTaToB.

11 MNMpoToKon ucnbITaHUA

[poToKoN UCNbITAHWI AOMMKEH COAepXaTb CreayoLyo MHpopmauuio:

a) CChINIKY Ha HACTOALLMI CTaHAapT;

b) TN ncnbITyemoro npoaykra u tHopMauuio s ero NOSIHON naeHTudunkauum;
C) pesynbTaT ucnoitaHui (cM. pasgen 9);

d) no6oe OTKNOHEHNUE, MO COrNALLEHMUIO MU UHOE, OT YCTAaHOBMNEHHOrO METOAA;
€) AmanasoH metoga ucnbeitaHusa (A unu B), B KOTOpOM NpoOBOAMIOCH U3MEPEHNE;
f) aaty ucnbiTaHuii.
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MpunoxeHne A
(cnpaBoyHOE€)

[oNnoNHUTENbHbIe yKa3zaHus K npoueaypam KanubpoBku v pa3baBneHus

B tabnuue Al npusBefeHa AONOMAHWUTENbHAA MHGOPMaUUA MO BbIGOPY A/IMHBI ONTUYECKOTO MNyTU W
KpaTHOCTWM pas3baBneHus. Bce 3HauyeHus Tabnuubl Al sBNAOTCA NPUGAN3UTENIbHBIMKW AAHHBIMKW ¥ NpuUBe-
[eHbl B KayecTBe npumMepa. Aueikn ¢ undpamm, BblAeNEHHbIMU XUPHLIM LWPUATOM, yKasbliBaloT Npeanoso-
XUTeNbHO Hambosiee BaxHblA AManasoH A/ aHHOro meTtoda ucnbiTaHuii. CnepyeT o6paTtuTb BHUMaHue
Ha NMHEeRHOCTb MnokKasaHuii. Hanbonee ToYHble pe3ynbTaTbl MOTFyT ObiTb MOSYYEHbI NPV NPOBEAEHUN onpe-
OEeNeHNst 3KCTUHKLMU NpenoyTUTENIbHO B CpefHeil 06nacTy gruanasoHa 3KCTUHKUMK. Takum obpasom, crnepyeT
BbIGMPaATb ONTMMAaNIbHOE COoYeTaHue TUna KBeTbl U KpaTHOCTU pa3baBneHnsi, 0CHOBbLIBAsACb Ha pe3ysbTaTtax
npeaBapuTenbHbiX UCNbITaHWiA. [aHHble NPUGAU3UTENIbHbIE 3HAYEHUS MOFYT 3HA4YMTENbHO pasfnyaThbes
13-3a pasnuuma matepuanoB KiOBeT.

Ta6nmua A.1 - OueHOYHbIEe AaHHble AN Bbi6opa A/IMHBI ONTUYECKOro MyTU U KPaTHOCTY pa3baBneHus

MornouiexHne npu:
Pasb6aBneHune
FAME, FAME bes Bes bes 1:2 1:2 1:2 1:5 1:5 1:5
' 'y pasbaBneHus pasbaBneHus pasbaBneHus
in % (MV)

L/IMHa ONTUYECKOro MyTH, MM [AvHa onTu4eckoro nyTwu, [AnvHa onTnu4eckoro nyTu,

MM MM
(1,0) 0,5 01 (1,0) 0,5 01 1,0) 0,5 01
0,009 0,001 0,003 0,001 0,000 0,00 0,00 0,00 0,00 0,00 0,00
0,044 0,005 0,012 0,006 0,001 0,01 0,00 0,00 0,00 0,00 0,00
0,09 0,010 0,023 0,012 0,002 0,01 0,01 0,00 0,00 0,00 0,00
0,22 0,025 0,058 0,029 0,006 0,03 0,01 0,00 0,01 0,01 0,00
0,44 0,050 0,12 0,059 0,012 0,06 0,03 0,01 0,02 0,01 0,00
0,88 0,100 0,23 0,12 0,023 0,12 0,06 0,01 0,05 0,02 0,00
2,21 0,25 0,59 0,29 0,059 0,29 0,15 0,03 0,12 0,06 0,01
4,42 0,50 1,17 0,59 0,12 0,59 0,29 0,06 0,23 0,12 0,02
8,83 1,00 2,33 1,17 0,23 1,17 0,58 0,12 0,47 0,23 0,05
13,25 1,50 351 1,75 0,35 1,75 0,88 0,18 0,70 0,35 0,07
17,66 2,00 4,67 2,33 0,47 2,33 1,17 0,23 0,93 0,47 0,09
22,08 2,50 5,84 2,92 0,58 2,92 1,46 0,29 1,17 0,58 0,12
26,49 3,00 7,00 3,50 0,70 3,50 1,75 0,35 1,40 0,70 0,14
30,91 35 8,17 4,09 0,82 4,09 2,04 0,41 1,63 0,82 0,16
35,32 4,0 9,34 4,67 0,93 4,67 2,34 0,47 1,87 0,93 0,19
39,74 4.5 10,5 5,26 1,05 5,26 2,63 0,53 2,10 1,05 0,21
44,15 5,0 11,7 5,84 1,17 5,84 2,92 0,58 2,34 1,17 0,23
48,57 55 12,9 6,43 1,29 6,43 3,21 0,64 2,57 1,29 0,26
52,98 6,0 14,0 7,01 1,40 7,01 3,50 0,70 2,80 1,40 0,28
57,40 6,5 15,2 7,59 1,52 7,59 3,80 0,76 3,04 1,52 0,30
88,30 10,0 23,4 11,7 2,34 11,69 5,84 1,17 4,67 2,34 0,47
132,45 15,0 351 17,5 3,51 17,53 8,77 1,75 7,01 351 0,70
176,60 20,0 46,7 23,4 4,67 23,37 11,69 2,34 9,35 4,67 0,93
220,75 25,0 58,4 29,2 5,84 29,21 14,61 2,92 11,69 5,84 1,17
264,90 30,0 70,1 351 7,01 35,05 17,53 3,51 14,02 7,01 1,40
353,20 40,0 93,5 46,7 9,35 46,75 23,37 4,67 18,70 9,35 1,87

Hwxe npusefeHbl npumepbl MHGpPakpacHbiX cnekTpos. Ha pucyHke A.l nokasaH CnekTp An3enbHOro
Tonnuea, He cogepxawero FAME, a Ha pucyHke A.2 - cnekTp 06GbIYHOITO CMECeBOro AM3eNbHOro TonavMea
c cogepxaHuem FAME 5 % (V/V).
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1- BO/MIHOBOE 4UC/O, CM'L, 2 - YC/IOBHblE efUHULIbI NOr/IOoWEeHNs

PucyHok A.1 - Mpumep VK-cnektpa gusensHoro tonnmea (He cogepxatiero FAME)

4DD0 3500 3000 2500 2000 1500 10Q0

1- BO/SIHOBOE 4MUC/O, CM'L, 2 - YC/IOBHblE efUHULbI NOroLWeHNs

PucyHok A.2 - Mpumep VMK-cnektpa cMeceBOro An3enbHOro Tonanea
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Ha pucyHke A.3 nokasaH cnekrtp (B gaHHOM csiyyae A3 CMECeBOro An3esIbHOro TonamMBa C cofepxxaHnem
FAME 4 %), 3anncaHHblIi B COOTBETCTBMMU C NpoueAypoi onpepeneHnsa nornoweHns. B gaHHom npumepe
KoMMeHcauuna doHa 6bla NpoBeJeHa C NOMOLWbIO AM3eNbHOTO0 TONAMBa, He cogepxawero FAME (kioBeTa
C OKHOM u3 KBr, 490 MKM).

1- BONHOBOE 4unC/O, CM"L; 2 - YC/IOBHbIE eAMHULbI NOrNoWeHns

PucyHok A.3 - TornoueHne cMeceBoro An3esibHOro TON/MBa B COOTBETCTBUN
C npouefypoi onpegeneHns metogomMm 6a30BON NMHUK
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EN ISO 4259 Petroleum products — Determination and application of precision data in relation
to methods of test (ISO 4259:2006)
(Hedbtenpoayktel. OnpegeneHve U NnpMMeHeHne AaHHbIX NPeuu3noHHOCTU B OTHO-
LUEHUU METOA0B UCTIbITAHWIA)

Bioscopes Project Report (OtueT npoekra Beoscopes. MlameHeHus, HeobxoaumMble Ans ynyylleHus
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http://www.mosexp.ru

MpunoxeHue O.A
(cnpaBo4HoE)

CTB EN 14078-2012

CBefeHusi 0 COOTBETCTBUM rOCYAAPCTBEHHbIX CTaHAApPTOB
CCbINTOYHbIM EBPOMNENCKUM CTaH4apTaMm

Ta6nuua [.A.1 — CBefieHUsA O COOTBETCTBUM rocyAapcTBEHHOTO CTaHAApPTa CCbINIOYHOMY eBponeicKoMy
CTaHOapTy, KOTOPbIi AABAAETCA MOSHTUYHBLIM MEXAYHAPOAHOMY CTaHAapTY

O603Ha4eHne N HaMMeHOBaHue
CCbITOYHOro eBpOl'IeVICKOFO
CTaHgapTa

O0603Ha4eHne N HanMeHOBaHNe
MeXAyHapo4Horo ctaHjapTa

CteneHb
COOTBETCTBUS

O6o3HaueHne N HauMeHoBaHne
rocyfapcTBeHHOro ctaHgapTa

EN ISO 3170:2004 Hedbte-
npoAyKTbl Xuakue. Pyd4HON
oT6op npob

ISO 3170:2004 Hedptenpo-
OYKTbl Xuakue. PydHOWn OT-
6op npob

IDT

CTB NCO 3170-2004 Hedte-
MPOAYKTbI >kUAKue. PyuHble
MeToAbl 0TOopa npob
(1SO 3170:2004, IDT)
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