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MNpeavcnosue

Lenvu npuHumnel cTaHaapTusaumm B Poccuiickoin Pegepaumuv yctaHosneHsl degepansHbiM 3aKkOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4ecKOM peryrnMposaHumn», a npasuna NPUMeHeHUst HaLMoHabHbIX
ctaHgaptoB Poccuitckonn degepaunm — FOCT P 1.0—2004 «CtaHgapTusauust B Poccuiickoin ®depepauuu.
OCcHOBHbIE NONOXEeHNUsI»

CBeaeHus o cTaHpapTe

1 MOArOTOBNEH OTKpbITbIM akunMoHepHbIM obLuecTBOM «BcepocCUinckuini HayuHo-UccneaoBaTenb-
CKUAMHCTUTYT no nepepaboTke HedTu» (OAO « BHUNIN HIM» ) Ha ocHoBe COBCTBEHHOrO ayTEHTUYHOTO Nepesoaa
Ha PYCCKUI A3bIK CTaHAapTa, ykazaHHoro B NyHkTe 4

2 BHECEH TexHu4yeckum komuteTom no ctaHgaptusauum TK 31 «HedTaHble TonnMea n cMasovHble
MaTtepuanbi»

3 YTBEP>XJEH VBBEAEH B AENCTBUE Mpukazom deaepansHOro areHTCTBa No TEXHUUECKoMY pery-
npoBaHuMio n MeTpororni oT 27 aekabpsi 2010 r. Ne 1132-cT

4 Hacroswwmi ctaHaapT naeHtudeH ctasgapty ACTM 1 6307—97(2007) «OnpeaeneHue npegenos
BbIKUMaHWA Cblpoit HedhTU MeTodoM razosoin xpomatorpacun» (ASTM D 5307—97(2007) «Standard test
method for determination of boiling range distribution of crude petroleum by gas chromatography»).

HaumeHoBaHuWe HacTosLWero ctTaHaapTa U3MEeHeHO OTHOCUTENbHO HAMMEHOBaHWSA YKasaHHOTo cTaHaap-
Ta Ans npuseaerus B cootseTcTene ¢c FOCT P 1.5—2004 (nogpasaen 3.5).

Mpu NpuMeHeHUn HacTosILLero cTaHAapTa PEKOMeHAYEeTCA UCMNONb30BaTb BMECTO CCbISIOYHBIX CTaHAap-
ToB ACTM cooTBeTCTBYIOLME UM HaUMOHanNbHble cTaHAapThl Poccuitickon ®egepaumn n MexXrocygapcTseH-
Hble CTaHAapThl, CBeAEHUS 0 KOTOPbIX NpUBeAEHbI B AONONHUTENBHOM NpunoxeHun JA

5 BBEJEH BIMNEPBbIE

UHpopmayus 06 usMeHeHUAX K HacmosiuemMy cmaHoapmy rnybnukyemcsi 8 exe2o0Ho usdasaemMom
UHbopMayUOHHOM yKasamerne «HauyuoHarnbHble cmaH0apmbi», @ meKcm U3MeHeHUU U rorpasok — 8 exeme-
CSIYHO UsdasaeMbix UH(hOPMAaUUOHHbIX ykasamersix « HayuoHanbHbie cmaHOapmbi». B cniyyae nepecmompa
(3aMeHbI) unu ommeHbl Hacmosuje2o cmaHOapma coomeemcemeytoujee yeedomiieHue bydem onybuKosaHo
8 eXXeMeCsIYHO U3dasaeMoM UHGHOpMaYUOHHOM yKa3amerie «HayuoHanbHbie cmaHOapmbly. Coomeemcemeay-
rowjast uHghopmayus, yeedoMIIeHUe U MeKCcmbl pa3Meuaromecsi makxe 8 UHghopMauuoHHoU cucmeme obuwez0
ronb308aHuUs — Ha oghuyuasnsHoM calime ®edepalibHO20 azeHmMcmea ro MeXHU4eCcKoMy pe2ynuposaHuio u
Mempoiioeuu 8 cemu IHmepHem

© CraHgapTuHdpopm, 2011

HacToswmn ctaHgapT He MoXeT 6bITb MOMHOCTLIO UMM YaCTUYHO BOCNpousBedeH, TUpaXxXmposaH 1 pac-
NpocTpaHeH B kauecTBe ouLmnanbHoro usgaHnst 6es paspeLleHuns ¢ep,epaanoro areHTCcTBa no TexHn4ecko-
My perynuposaHuto 1 MeTposiornn
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HAUWOHANbHBIA CTAHOAPT POCCUMCKOW SGEREPALUUMNU

HE®Tb CbIPAA

FasoxpomaTorpacbwquKwﬁ MeTopA onpegeneHua pacnpeaeneHna KOMNOHEHTOB
no guana3soHy TeMmnepatyp KuneHuA

Crude petroleum. Gas chromatography method for determination of components boiling temperature range distribution

Nata BBepeHna — 2012—07—01

1 O6nacTb NpUMeHeHusA

1.1 HacTosiwmin cTaHgapT pacnpocTpaHsaeTcs Ha cBo6oaHYI0 OT BOAbI Chipyto HedTh U ycTaHaBNnBaeT
MeTon onpeaeneHnst pacnpeaeneHns KOMNOHEHTOB HedTU No TeMnepaTtypam kuneHus go 538 °C (1000 °F)
BKIOUKUTENBHO. MaTepuan, Kunswuin npu TemnepaTtype Boiwe 538 °C, pernctpupyloT kak octaTtok. Hactoawmn
MeToA UCMbITaHWS NPUMEHM K MpeacTaBUTeNbHbIM 06pasuam cbipoit HedTu, MPoBbl KOTOPO MOXHO PacTBO-
pPUTb B pacTBOpUTENe U oToBpaTh MUKPOLUNPULEM.

1.2 3HaueHusi, ycTaHOBMNEHHble B eauHuuax CU, cnegyeT cuuMTtaTb ctaHAapTHeIMU. EQuHMUbL (Ar0nMm,
¢yHT), Np1BeaeHHbIe B ckoBKax, AaHbl TONbKO A4NA CBeAEHUS.

1.3 TMpumeHeHWe HacToALlero cTaHaapTa MoXeT OblTb CBA3AHO C UCNOMb30BaHNEM ONacHbLIX BELWECTB,
onepauunin n obopyaosaHua. B HacTosilem craHgapTe He NpeaycMOTPEHO pacCMOTpeHWe BCeX BOMPOCOB
obecneveHuns 6e30MacHOCTU, CBA3AHHbIX C ero NpumeHeHueMm. MNMonb3oBaTenb HaCTOSALWEro cTaHaapTa HeceT
OTBETCTBEHHOCTb 3a pa3paboTKy HeOBXOAUMBIX MeP TEXHUKM 6e30NacHOCTU M OXpaHbl 300POBbLS NepcoHana, a
Takke onpedenseTr LenecoobpasHOCTb NPUMEHEeHUA 3akoHodaTeslbHbIX OrpaHUYeHun nepepn  ero
NCMONb30BaHMEM.

Ocobble mepbl 6e3onacHocTW ykasaHblB7.2,7.5,7.6 1 7.9.

2 HopmaTuBHbIe CCbINKM

B HacTosLWeMm cTaHaapTe Ncnonb3oBaHbl HOPMAaTUBHbIE CCLISIKK Ha criedytolmMe cTaHaapThl:

2.1 CrarngapTel ACTM):

ACTM[ 2892 MeToa onpeaeneHunst opakLMOHHOTo cocTasa chlipoit HedTu (Ha konoHke ¢ 15 TeopeTuyec-
kumu Tapenkamu) [ASTM D 2892, Test method for distillation of crude petroleum (15-theoretical plate column)]

ACTM [ 4057 PykosoacTso no py4yHomy ot6opy npob HedbTn n HedbTenpogykros (ASTM D 4057, Practice
for manual sampling of petroleum and petroleum products)

3 TepMuHbI M onpegeneHns

3.1 BHacTosweM cTangapTe NpUMeHeHb! crieytoLme TePMUHBI C COOTBETCTBY MMM ornpeaeneHnaMu:

3.1.1 nnowaab y3koro y4yacTka nukoB (area slice): Mnowaab, nony4aemas B pesynbTaTe UHTErpupo-
BaHWA cUrHanoB xpomartorpaduieckoro getekropa B npeaenax onpeaeneHHoro MHTepsana aHadeHuni Bpe-
MEHW yaepKnBaHus.,

" Mo cobinkam Ha ctanaaptel ACTM cnenyet obpaluaTbesi Ha canT www.astm.org unm B cnyx0y ACTM no anekT-
poHHOM noyTe service@astm.org. 3a uHcbopmaumeint, cogepxaleiics B copHukax ctaHaaptos ACTM, Heobxoaumo obpa-
WaTbCsA Ha CBOAHYI0 CTPaHULLY JOKYMEHTauum ctaHaapToB, Haxoasiwytocsa Ha cante ACTM.

W3nanne ocpmunansHoe
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Mpwv onpeaeneHuy NAoLWAaaM Y3KMX y4acTKoB NUKOB (6.2.2) napameTpbl AeTEKTUPOBaHUSA MUKa BbIAENAIOT
06B0OOKON U 3aMNCBIBAIOT UHTENPUPOBAHHBIN CUTHaN AeTeKTOpa Kak NioLaib Y3KUX y4acTKOB MUKOB ANA nocrie-
JosaTenbHbIX PUKCUPOBAHHBIX MO ANUTENbHOCTU UHTEPBANOB BPEMEHU.

3.1.2 cKkoppekTMpoBaHHaa nnowagb y4acTkoB NUKOB (corrected area slice): Mnowaapb y3kux yyac-
TKOB MWUKOB, CKOPPEKTUPOBAHHAA Ha HYNEBYIO NMMHWUIO, NOSyYeHHasA BblYMTaHMEM COOTBETCTBYIOWEN NNnoLaam
yyacTka NnuKoB B onbITe ¢ 06pasLom 1 B xornocTtom (6e3 obpasua) onbite. MoxeT noTpeboBaTbCcA KOPPEKTUPOB-
Ka OTKNOHEHWS curHana.

3.1.3 coBoKynHas ckoppekTupoBaHHas nnowaab (cumulative corrected area): O6Lwwan cymma ckop-
PeKTUPOBaHHbIX MoWaaemn y3kux y4acTKoOB NMUKOB OT Havana aHanusa Ao onpeaeneHHoro BpeMeHu yaepxmsa-
HusA 6e3 ydeTa nnowaam NUKOB, He NpUHaaneXxalymx aHanmampyemomy obpasuy (HanpuMmep, pacTBOPUTENIO).

3.1.4 Temnepatypa Havyana kuneHus; THK (initial boiling point, IBP): TemnepaTtypa (cooTBeTCTBYIO-
Lasi BpeMeHU yaepXusaHus), Npy1 KOTOPOI COBOKYNHasA CKOppeKTUpoBaHHasA niowagdb pasHa 0,5 % TeopeTu-
Yyeckol obLLel nnowaau.

3.1.5 ocrtaTtok (residue, RES): KonuuyectBo obpasua, kunawee npu Temnepatype Bbllue 538 °C
(1000 °F).

3.1.6 TeopeTuyeckas ob6wan nnowaawb T (theoretical total area, T): Mnowagp, koTopasa 6bina 6bl nony-
yeHa, ecv 6bl M3 KOMOHKKM BbIN 3anUpoBaH Beck obpasel,.

PacuyeT BenuuuH, onpeaeneHHbIX Bbile, npusegeH B 12.3.

3.2 Obo3HauyeHusa

3.2.1 YrnesogopoAHble coeiMHeHUs 0603HavaloT YACTIOM aTOMOB yriiepoaa B coeAuHeHuu. Mpedumke
MCMONb3yoT AN ykasaHus popmbl yrieBogopoaHoN Lenu, a nogcTpovHoe Yncno obosHavaeT KonmyecTBo
aToMoB yrnepo/a (Hanpumep, HopManbHbIn AekaH 06o3HavaloT n-C; nsoteTpagekaH — i-C ).

4 CywHocTb MeToaa

4.1 O6paszey, cbipoit HedpT pasbasnaAlT AMCYnNbUAOM yrnepoaa U NoslydeHHbIA pacTBOP BBOAAT B
rasoxpomarorpaduyeckyto KONOoHKY, pasgensaioLyio yrnesogopobl B COOTBETCTBUM CO 3HAYEHUSIMU TeMne-
paTypbl kuneHus. TemnepaTypy KOJIOHKW NOBLIWAKT C BOCNPOU3BOAUMON JIMHEHON CKOPOCTbLIO U B TeYeHue
BCEro aHanvsa perucTpupyoT nioLaab, 3aHATY0 XpOMaTorpamMmmon.

TemnepaTypy KUNeHUs onpeaensitoT No Ocu BpEMeHN NyTeM CONOCTaBNeHNs C KannBpoBOYHON KPUBOR,
NONYYeHHO B TaKUX e XpomaTorpaduiecknx yeroBusx npu aHanMse cMecu H-napaguHoB ¢ U3BECTHOW TeM-
nepaTtypoi knuneHus go Temnepatypbl 538 °C (1000 °F) sknountensHo. OctaTok, KUNALWMIA Npn TeMmnepaTtype
Bbilwe 538 °C, onpeaensoT NOBTOPHLIM aHaNM30M Cbipoit HedpTH, K kKoTopor Ao6aBneH BHYTPEeHHWIA cTaHaapT.
Mcxoana ns 8TUX AaHHbIX, paccuMThIBatOT pacrnpeaeneHme KOMNOHEHTOB No hpakuMoHHOMY cocTaBy obpasua,
cBoboaHOro oT BoAkI.

5 HasHauyeHue M NnpuMeHeHUe

5.1 OnpegeneHue pacnpeaeneHust KOMIMOHEHTOB MO AManasoHam BbIKMMNaHUS ABNSETCA BaXHbIM Tpebo-
BaHWeM B aHanuae cbipoil HedTn. JaHHyto MHdOopMaLno MOXKHO UCNONb3oBaTh A4 NpUBIN3UTESTbHOro noa-
cyeTa NPou3BoAUTENBLHOCTU HedTenepepabaThiBatollero sasoda 1, Hapsgy ¢ Apyron uHdopmauunen, ana
OLLeHKM 3KOHOMWKWN NCMOMb30BaHMs OOHON KOHKPETHOW HedTU B3aMeH Apyroi.

5.2 PesynbTathbl, NOMyYeHHbIE HACTOALUM METOAOM UCMbITAHNSA, 3KBMUBASIEHTHbI pe3ynbTatam, nosy-
YeHHbIM Nno MeToay ucnbitaHna ACTM [ 2892 (npunoxeHue Xl).

5.3 Hactosawmin metoa ncnbiTaHus 6bicTpee MmeToda ucnbitannsa no ACTM 12892, n ero MOXXHO UCMOSb-
30BaTb, KOrga B HanMyuuM TOMbKO Marnble o6bembl 06pasLoB. Takke HacToAWMIA MeToq AaeT pesynbTaThl
BNroTe A0 538 °C, B To Bpemsi kak MeToa no ACTM [ 2892 orpaHunyeH Temnepatypoin 400 °C.

6 Annapatypa

6.1 MazoBbIN xpomaTorpady

MokHo Ucronb3oBaTh Mto6oM rasoBbIi XpoMaTorpacd ¢ HUKeyKasaHHbBIMU XapakTepucTMkaMu, oTeevato-
LU TEXHUYecKM TpeBGoBaHUSIM MO 3KCNnyaTauum, npuseaeHHbIM B pasgerne 10.

6.1.1 OetekTop
B HacTosLeM MeToAe UCTIbITaHUS UCMOMb3YIOT TOMBKO MNaMeHHo-1oHU3aLUoHHbIn AeTexTop (MA).
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HeTekTop gomkeH obecneunsaTb HenpepbiBHYIO paboTy Npu MakcUMarnbHON Unu aaxe Gonee BbICOKOW
TemnepaType Ans UCMorb3yeMol KOMoHKU. [leTekTop AormkeH 6bITb NOACOEAMHEH K KOJNTIOHKE TakuM 0bpasom,
4YT06bI M36eXaTbL BOZMOXHOM KOHAEHCALIMM.

6.1.2 MNporpammarop TemnepaTtypbl KOMIOHKMU

Xpomartorpad gormkeH pabotaTb Npy BOCNPOU3BOAUMOM IMHENHOM NPOrpaMMUPOBaHAM TeMNepaTypbl
B AnanasoHe, OCTaTOYHOM AJ151 YCTaHOBMNEHMUS BpEMEHU YAePXKUBaHUA He MeHee 1 MUH Mpu HadarnbHou Tem-
nepaType KUNeHUs U 3MIonpoBaHnus CoeiMHEeHUI BNNoTh Ao Temnepatypel 538 °C (1000 °F), npexxae yem byaet
BOCTUTHYT KOHeL, TeMnepaTypHOW NporpamMMmbl.

6.1.3 KpuoreHHbI TepMOCTaT KONOHKU

Ecnu HavansHas Temnepartypa kuneHust cbipoid HedpTu Huke 90 °C (194 °F), To HauanbHasa TeMmnepartypa
KOMOHKW AOMKHa BbIThb HUXKe TeMnepaTypbl OKpyKatoLen cpeabl. 1o TpebyeT NpUMeHeHUst Ha ra3oBOM XpoMa-
Torpade KporeHHOro OXnaXkaeHus.

B tabnuue 1 npuBeaeHbl TUNUYHBIE HAYANbHBIE TEMMEPATYPbI KOSIOHKU.

Ta6nwuya 1— TunnuHble paboune ycrnosus

KonoHka
MapameTp KONoHku
1 2 3

AnnHa KonoHku, Mm (goNm) 457 (18) 610 (24) 457 (18)
AnameTp KOMOHKKN, MM (A101NM) 3,17 (1) 3,17 (1/8) 3,17 (1/8)
AKuakan tasa 10 % UCW-982 3 % OV-1 10 % SE-30
Martepwarn HocuTens Xpomocop6 PA-AW | Xpomocop6 WA-HP | Xpomocop6 PA-AW
3HavyeHne HavaneHOW TeMnepaTypbl KOnoHku, °C -30 -30 -40
3Ha4yeHne KoOHeYHoN Temneparypbl kunenusi, °C 380 350 360
MporpaMmmmpyemasi CKOpoCTb M3MEHEHNS Temnepa-
Typbl, °C/MWH 10 10 10
Twn rasa-HocuTensi Asor Fenui AsoTr
CKOpOCTb NOTOKa rasza-HocuTens, MI/MUH 25 20 28
Temnepatypa getekropa, °C 400 380 400
Temnepatypa oTBepCTUA ANs BBoAA Npobbl 380 375 400

A) cnonbaosancst B MexnaGopaTopHOM COBMECTHOM MCCNeAoBanun 8 naGopatopusimn Anst 5 o6pasLios.

6.1.4 CucremaBBOAa obpasya

Mo>xHO Ucnonb3oBaTh O4HY U3 CrieaAyoLmMX CUCTEM BBoAa obpasua.

6.1.4.1 MrHoBeHHOE UcrapeHue

WUcnapuTenbHas cuctema seofa obpasia gomkHa obecnevmsaTb HenpepbiBHYO paboTy Npu TeMmnepaTy-
pe, 6NN3KON NN PABHON MaKCUManbHOWM UCMONb3YEeMON TemnepaType KOSIOHKK.

Cuctema BBoAa o6pasua Takke AomkHa 6bITb NogcoeanHeHa K XpomaTtorpadunyeckoit KoNoHke Takum
o6pa3zom, 4TobbI 3bexaTb KoHAeHcaLun obpasua.

6.1.4.2 Bo Bpems akcnnyaTtawuuu Xuakuin obpasew, BBOAAT HENOCPEACTBEHHO B rOSIOBHYHO 4acTb KOJIOH-
K1. [lOMmKHBI BbITb NPeAyCMOTPEHbI YCTPOCTBA ANA NPOrpaMMUpOBaHNA TEMNepaTypbl BCEeW KONOHKW, BKIHO-
Yaa TeMnepaTtypy BBoga obpasua, BiioTb 40 MakcUManbHONW UCMONb3yeMOI KONOHKOW TeMnepaTypbl.

6.1.5 Perynsarop pacxoaa

Xpomartorpad aomkeH 6bITb cHabXeH perynaTtopom pacxoaa, NoaaepKMBaroLWmnm NOTOK rasa-HOCUTENS
NOCTOsIHHBIM NO BceMy paboyeMy TemnepaTypHOMY AnanasoHy KonoHkn £ 1 %. BxoaHoe aasneHune raza-Hocu-
Tena, nogasaemoe Kk xpomatorpady, AOMKHO ObITb AOCTATOMHO BLICOKUM, YTOObI KOMNEHCUPOBATL YBENUYE-
HWe NPOTUBOAABNEHUS B KOSTOHKE, MO Mepe NporpaMMUpoOBaHNs NOBbILWEHUSA TeMnepaTtypbl. O6HapyXeHo, YTo
AaBneHue Ha Bxoae, paBHoe 550 kla (80 psig), sBnsieTcA 4OCTaTOUHbIM ANA KOMOHOK no Tabnuue 1.

6.2 Cucrema nony4eHUA AaHHbIX
6.2.1 Camonucey

Ana rpacduyeckoro npeacrasneHusi curHana N ucnonbsyoT camonuLLYLLMA TOTEHUMOMETP AManaso-
HOM nsMmepeHus ot 0 4o 1 MB C BpemeHeM OTKIuKa Mo NOMHON WKarne 2 ¢ UM MeHee.

6.2.2 UHTerpatop
OO6bIYHBIA UHTErpaTop WM KOMMbOTEpHast cucteMa o6paboTkn AaHHBIX XpomaTorpaduv AomkHa
NCNOMb30BaTLCA AN UHTErPUPOBAHUSA U HAKOTINIEHUA curHana aetekropa. Cuctema UHTerpaTtop — KOMNbHo-

3
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Tep OoMkHa MmMeTb obbluHOe XpomaTtorpaduyeckoe nporpamMmmHoe obecnedeHne NSl N3MepeHnss BpeMeHu
YAEPXKUBAHUA 1 NNoLLaael NTUKOB 3MIoMpoBaHUs (pexnM obHapyxeHns nuka). JononHUTensHo cuctema gos-
XHa obecneunBaTtb npeobpasoBaHne HenpepbiBHO MHTErpPUPYeMoro curHana getekropa B Mowaan yskux
y4acTKoB, NPEACTaBMSOWMX CMEeXHble BpeMeHHble WHTepBasbl (PUKCUPOBaHHON NPOAOIKUTENBHOCTA
(pexxum onpeaeneHna Nowaan yakoro ydacTka). PekomeHayemblin BpeMeHHON nHTepBarn cocTasnseT 1 ¢, Ho
He JorKeH npesblwaTh 12 ¢.

CucTema gomkHa o6ecnevmBaTh BblYMTaHME NNOLWAAN Y3KOro ydacTka U3 Niowaam COOTBETCTBYOLLEro
nyKa aHanuampyemoro obpasua. AnbTepHaTUBHO XpoMaTorpaMmMy HyrneBOM TMHUM MOXHO BblMECTb U3 XpoMa-
TorpaMmbl 06pasLa, 1 YACTYIo pesynbTUPYIoLLYIo XpoMmaTorpammy obpaboTtaTth B pexume pasbuskm Ha y3kue
y4acTKu.

Takke UCMONb3YOT KOMMbIOTEPHYIO MPOrpPamMMy, KOTOPas BbIMOHAET pacyeT Y3KMX y4aCcTKOB nocre npo-
BeJeHWNs aHanmsa.

6.3 KonoHka

MoXHO Mcnonb3oBaThb MoBYIo razoxpomaTorpadouueckyto KoNoHKy, obecrneunsatolLyo pasaeneHue B
32BMCUMMOCTW OT TEMMNepaTyp KUMEHWs1 M OTBEYAIOLLYH TEXHUYECKUM XapaKTepucTMKkaM, ykasaHHbIM B pasge-
ne 10. B tabnuue 1 npvBedeHbl yCnewHo NpUMeHsieMble KOMOHKU 1 YCIOBUS NMPOoBeAeHUst UCTIbITaHUS.

6.4 Mukpownpuy,

[0ns sBedeHuns o6pasLia MCNoMb3yT MAKPOLLMPUL, BMECTUTENbHOCTLI0 5 unn 10 M. Ans ot6opa npobbl
XUAKOCTM JOIKHBI MPUMEHATLCS aBToOMaTUYecKue YCTpoUCTBa.

7 PeaKTuBbI M MaTepuanbl

7.1 Yucrota peakTUBOB

Xnmunyeckue seLlecTsa KBanubukaLum x.4. cnegyeT NpUMeHsITL NPy BCeX UCMbITaHNAX. Ecnu HeT apyrux
yKasaHWiA, Bce peaKkTUBbl 4OMKHbI COOTBETCTBOBATL crieLmdukaumaM AMepuKaHCKoro XMMMYeckoro obLuecT-
Ba, rae OHU UMeLoTCA B Hanu4umn. MoxHo Ucnonb3oBaTh peakTuBbl ApYyron kKeanudukaumum npu ycnosuu, Yto
ynCTOTa peaKkTuBa yCTaHOBMNEeHa 1 4OCTaTOUYHO BbiCoKas, YTo obecrneunBaeT TOYHOCTb OnpeaeneHus nNpu ero
NCNOMb30BaHUN.

7.2 BosgyxpomkeH 6bITb HyneBoro knacca (T.e. cBOOOAHLIA OT yrneBoaopoaos) Ans npumeHeHus s MAL.

MpepynpexaeHue — CxaTtblii BO3AyX — 3TO ras noj BbICOKUM AaBneHneM, noaaepxusatowwmin rope-
Hue.

7.3 Xnopwua kanbuus 6e3soaHbin (CaCly).

7.4 KannbpoBoyHasi cMecb — CMeCh H-napacduHOB, pacTBOpeHHLIX B Ancynbduae yrnepoaa (cMm. 7.5,
npegynpexaeHne), ¢ npeaenioM knuneHust obpasua go 538 °C (1000 °F) BkNOUUTENBHO.

He MeHee YyeM 0aHO coenHeHNe CMecu 0MKHO UMeTb TeMnepaTypy KUNEHUs!, paBHYIO HavalbHOU TEM-
nepartype KuneHust obpasua unu Huxe. Mpr Heobxo[NMMOCTU K KanMb pPOBOYHON CMeCU MOXKHO A06aBUTL MeTaH,
3TaH, NnponaH uny 6yTaH, BBOAA rasoskiM LWNpuLEeM 1 cm3 yncToro rasoobpasHoro coeiMHeHMs B 3aneyaTaH-
HYIO KOMNa4KkoM C NeperopoaKon Bruany, CoaepKaLlyto OCcTanbHyo kannbpoBoYHyo cMecb. Ecniv nuku H-napa-
b1HOB MOXHO YeTKO (HeaBYCMbICIEHHO) nAeHTUULMPOBaTbL Ha XpoMmaTorpaMmme obpasLa, To UX 3HaYeHust
BPEMEHU yAePKMBAHUS MOXHO UCNOMb30BaTh A5 KannbpoBKu.

7.5 Oucynbdung yrnepoaa (CS,) ¢ MaccoBoi Aonein ocHoBHoOro BelecTsa He meHee 99 %. UcnonbsyeT-
€A B Ka4ueCTBe pacTBOpPUTENS, YMEHbLUAIoLWero BA3KOCTb, Tak Kak OH CMeLUMBAETCS C Cbipoi HedTbio U NIIOX0
onpeaenseTcs NaMmeHHO-MOHN3aLMOHHBIM e TEKTOPOM.

I'Ipe.qynpe)K.quMe —_ ,U,VICYJ'Ibd)VIJJ, yrnepoga — YypesBblyanHo nety4dyee, BocnnamMeHaeMoe n TOKCU4yHoe
BelecTBO.

7.6 as-HocuUTeNb — a30T UMW rennii BbICOKON YUCTOTbI, BbICYLLUEHHBIA C MOMOLLIbH MOSIEKYNSIPHBIX CUT
WNIAN aHanorM4YHbIX OCyLLaIoLLMX BELLECTB.

I'Ipe.nynpe)K.quMe — [enwni 1 as3oT ABNSATCA CXXaTbIMU razaMu Mo BbICOKUM AaBEHEM.

7.7 CMecb Ana ucnbiTaHWsa paspeluatoLlein crnocobHOCTN KomnoHkM. CMech, coaepkallaa napaduHol
H-C g H-C4g M0 1 % Macc. Kaxaoro B COOTBETCTBYHOLLEM pacTBopuTesie, Hanpumep B H-oKTaHe, As UcnbiTa-
HWA pa3pellatoLLeii CIOCOBHOCTM KOTOHKM.

MpepynpexaeHne — H-OKTaH BOCNIaMeHsieM 1 BpeAeH npu BObIXaHWu.



rocCT P 54291—2010

7.8 Cmecb Ana ucnblTaHust OTKNUKa aetektopa. TOYHO B3BelLeHHas cMecb NpUBNN3nTenbHO paBHbIX
Macc He MeHee 6 H-napacHOB, OXBaTbIBalOLLAs YNCNO aTOMOB yrnepoaa B AguanasoHe oT 10 4o 44. PacTeops-
10T OHY YacTb 3TON CMecn NPUBIU3UTENLHO B NATU YacTAX CS, (Mnn B AocTaTouHOM KonudecTse CS,, 4To6bI
o6ecnevnTb CTabunbHLIN pacTBOP NPY KOMHATHOW TeMnepaType).

7.9 Boaopoa BbICOKON YUCTOTHI (CBOBOAHLIN OT yrnesogopoaos). cnonbayeTca B kKayecTse TOMNUBHO-
ro rasa ana ng.

npe.qynpex(n.en une — Bopopop noa aasneHnem — ‘-Ipe3BbNal‘;lHO BOCNNAMEHAIOLWMWINCA ras.

7.10 BHyTpeHHWIA cTaHgapT. CMecb NpubnM3nTenbHO paBHbLIX KOMUYECTB YeTbipex H-napadpuHoB ¢
H-C 14 No H-C47 BKMtoUNTENbHO. KOHLIEHTPaLW 0TAENbHBLIX KOMMOHEHTOB MOTYT BbiTb TOYHO HEU3BECTHEI, HO
OHW AOMKHBI ObITb B Npegenax MIMHeNHOro gManasoHa UCNob3yeMon 311eKTPOHHOW CUCTEMbl/AeTekTopa.

7.11 2Kugkaa cdasza. MHepTHasa HenonsapHas XKMAKOCTb UMM CMOsa HU3KOW NeTy4YecTu.

O6bIMHO UCMONb3YIOT CUITMKOHOBYIO CMOMUCTYIO pe3uHy. Hanbonee yaosneTBopuTenbHa 3arpyska Xua-
kot pasbl — o7 3 % 4o 10 %.

7.12 Teepablh HocuTenb. [inatoMuT (MHY30pHaA 3eMNs) UNU PaBHOLEHHBLIN UHEPTHLIN MaTepuan B
Buae vactuu. ObblYHbIE pasmepbl YacTUL, HaXoaaTcA B guanasoHax 60/80 mew unu 80/100 mewwu.

8 OT60p Npo6

8.1 [MMpobbl ans aHanusa no HacrosiweMy MeTody HeobxoAumo oTOGupaTb B COOTBETCTBUM C
ACTM [, 4057 unu aHanorm4HsIM1 HaunoHanbHLIMU cTaHAapTamun.
8.2 Mpobbl 4OMMKHBI XpaHUTLCS B repMETUYHBIX EMKOCTSAX.

9 MoproToBka annapaTtypbl

9.1 MoAaroToBKa KONMOHKMU

MoxeT 6bITb UCMOb30BaH MGOIN NOAXOAAWMIA METOA, KOTOPLIN COOTBETCTBYET TPeBGOBaHUAM K KOJOH-
ke, ykasaHHbIM B pasgene 10.

9.2 KoHQULMOHNPOBaHMUE KOMTOHKU

KonoHky Heo6XxoanMo KOHAULMOHNPOBATL NPU MakCUMarbHOM TeMnepaType, YTobbl yMEeHbLUUTb Apeid
HYNEBON NUHUN, Bbl3bIBAEMbIA YTEUKON HanonHUTensl KONoHKA. KonoHky MOXHO KOHAULMOHUPOBATbL OYEHb
6bICTPO 1 3 EKTUBHO NPU NCMONBb30BaHUM criedyoLe npoLeayphbl.

9.2.1 lNoacoeanHAOT KONMOHKY K cucTeMe BBOAA, 0OCTaBUMB CBOGOAHBIM KOHEL, s AeTekTopa.

9.2.2 lMpoayBatoT KOMOHKY rasoM-HOCUTENEM MpU TEMNEpaType OKpyKatoLLel cpebl.

9.2.3 3akpblBaloT KpaH rasa-HOCUTENs U AatoT KONOHKE MOMHOCTLI0 COpOCUTL AaBneHue.

9.2.4 MepMeTUYHO 3aKpbIBalOT OTKPLITHIA KOHEL, AN AeTeKTopa NoaX0oAsILLMM cnocobom (Konnaykom).

9.2.5 MMoBbIWalT TemnepaTypy KOMOHKM 40 MaKcUuMaribHOW paboyeil TemnepaTtypbl U NOAAEPXKUMBAIOT
KOMOHKY Mpu 3TON TeMnepaType B TeveHne 4—6 4, He Npornyckast MOTOK Yepes KOMOHKY.

9.2.6 OxnaxagatoT KOMOHKY A0 TeMnepaTypbl OKpYXXatoLwen cpeael.

9.2.7 YpansaoT Konnavok ¢ KOMOHKWA 1 NOACOEAMHSIIOT KOMOHKY K AeTekTopy. BHOBb ycTaHaBnvBaioT
MOTOK HOCUTES.

9.2.8 TporpammMupytoT HeCKOMNbKO pa3s TemnepaTypy KONOHKU A0 MaKCUMaribHOM ¢ 0BbIYHOM CKOPOCTbIO
NoTOKa raza-HocuTess.

9.3 AnbTepHaTUBHBIM METOAOM KOHOWLMOHUPOBAHUSI KOMOHOK SIBIISIETCS METOA NMPOAYBKU KOJTOHKW
(oTcoeanHeHHOM OT AeTeKTopa) rasomMm-HocuTenem B TeueHue 12—16 4 npu makcumarnsHou paboyeli Temnepa-
Type KONOoHKW. 3TOT MeToA aBnsieTcs aheKTUBHBLIM 451 KONIOHOK C NepBOHAYanbHOM 3arpy3kon 5 % Xuakomn
dasbl.

9.4 XpomaTtorpad

Pab6oTy Ha npubope NpoBOAAT B COOTBETCTBUM C UHCTPYKLUMEN n3rotoButens. TunuyHble paboune ycrno-
BUSA NnpuBedeHsl B Tabnuvue 1.

9.4.1 [ns HopManbHOM paboThl KOMOHKU Kak ra3oknakoCTHOM XpoMaTorpadruyeckon u Ytobbl UCKo-
YATb BO3MOXHOCTb 3aCTbIBaHWUs XXUAKON haskl, cnegyeT nsberatb O4eHb HU3KOW HavanbHOW Temneparypbl
KOMOHKU. 3a AOMONHUTENBHON MHCTPYKUMER crieqyeT obpaluatbes K NponsBoauTento Xuakon dasel. Havanb-
Hasi TemnepaTypa KONTOHKN JOIpKHa ObiTb HU3KOW HACTOMBbKO, YTOOLI MOMYYUTh KanNnMOpOBOYHYIO KPUBYIO, OTBE-
YatoLyto TpeGoBaHusaM, ykasaHHbIM B 6.1.3.
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9.4.2 [1ByOKMCb KpEMHUS OT CXKUraHWs MaTepuarna KoroHKU oTknaasisaeTcs Ha ropenke MNAL. 3To oTrno-
XKeHune HeobxoaMMO PerynapHo yaansTh, O4ULLas LEeTKON, BO U3bexxaHne M3MeHeHUs XapakTepucTUK YyBCTBU-
TeNbHOCTU AeTekTopa.

9.4.3 OTNOXeHWs ABYOKUCU KPEMHUSA MOTYT MPUBECTU K TOMY, Y4TO Nnams noracHeT. ATy npobnemy Mox-
HO PeLUUTb, UCNONb3YA roperiky BHelWHUM guameTpoM He MeHee 0,76 mm (0,030 aronma).

10 XapaKkTepucTUKN CUCTEMbI

10.1 PaspewaroLyas cnoco6HOCTb

AHanuaupyloT anukeoTy CMeCU ANA UCTbITaHWUSA paspeluatoLein CNocoBHOCTUN KOMOHKN (7.7), NCoNb3ys
Te e YCoBus, 4T 1 Npu aHanuse obpasuos. PaspellaioLwan cnocobHOCTb KOMIOHKM ANst MUKOB napaduHoB
H-C 1g U H-C4g AOMKHA HAXOAUTLCA MeXy TPeMsi 1 AecsATbIo Mpu pacdeTe Mo cneaytollei dpopmyne (CM. pucy-
HoK 1)

o 2Aty-ty) )
1,699(Y, +Y;)’

rae R — paspeluatoLas cnocoBHOCTb,
t, — BpeMs BbIxo4a MakcuMyMa nuka H-C g, C;
t; — Bpems BbIXoaa Makcumyma nuka H-C g, C;
Y, — LUMpUWHa Ha NoSIoBMHe BbICOThI NUKa H-C g, C;
Y| — LUMpVHa Ha NoMoBUHe BbICOThI Nka H-C g, C.

10.2 MNoBTOpsAieMOCTL BpeMeHU yaepKUBaHUs

Cuctema gormkHa yaoBneTBOpPSATL NOBTOPSEMOCTW BpEMEHN yaepKUBaHUA NPU UCTIbITaHUA KannbpoBoY-
HOW cmecn. Bpems yaepXKnsaHus NUMKOB AN15 kKanMbBpoBOYHON CMeCch He A0SMKHO NpeBbIwaTh 6 C.

10.3 MpoBepka paboTbl cUCTEMbI

AHanM3npyoT YyBCTBUTENBHOCTL AeTekTopa (7.8), cnonb3aysi kanmbpoBOYHYHO CMEChH B YCIIOBUAX UAEH-

TUYHBIX aHanun3y obpasuoB. PaccunTbiBaoT KO3MULNEHTbI YyBCTBUTENBHOCTU OTHOCUTENBLHO H-AeKaHa no
cnegytowen popmyrne

Fo=(C/AN(C1o/Aq0), (2)

rae F,, — ko3t dULNEHT YyBCTBUTENbHOCTU OTHOCUTENBHO H-[leKaHa;
C,, — KoHLeHTpaLus H-napacduHa B cMecu;
A, — nnowaae nuka H-napadguHa;
C o — KOHLeHTpaLus H-AekaHa B cMecy;
Ao — nnolaab NuKa H-aekaHa.

Beop obpasua ¢
1 |

OxragueH

lekcapekaH

PucyHok 1 — lMapameTpbl paspeluatoLeri CnocobHOCTN KOMOHKM
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10.3.1 KoacbbmLMEHT HyBCTBUTENLHOCTU F, Kaxkaoro H-napadyuHa He AoMMKeH OTKIMOHATLCA OT eANHULbI
6onee yem Ha 10 %.

10.3.2 BbiNo oTMeYeHo, YTO ANA HEKOTOPLIX XpoMaTorpados ko3 pULUMEHTHI YYBCTBUTENBLHOCTU ANA
BbICOKOKUMSALLMX H-NapadunHoB (0T H-Coq A0 H-C44) NBMEHANNCH NOcIe TOro, Kak 6binn NnpoaHanmsmpoBaHsb!
Heckonbko 06pasLeB cbipoit HedTu. Ana NpoBepKku CTabUNbLHOCTU CUCTEMBI NPOBEPOYHOE UCTIbLITAaHUE NOBTO-
paloT nocne aHanusa gecatn o6pasuoB. Ecnu cuctema Bce elye oTBevaeT YCTaHOBNEHHOMY pexxumy pabo-
Tb1(10.3.1), TOHET HEO6XOAUMOCTUN MOBTOPSTL 3TY NPOBEPKY MOCIIe Nocneayowmnx aHannsos. OgHako NonesHo
NOBTOPSATb NPOBEPOUHbIE UCNBbITAHUA NPU 3aMeHe KOMMOHEHTOB AeTeKTopa.

11 lMpoBeaeHMe UcnbiTaHUA

11.1 AHanus koMneHcauuu HyneBomn NMUHUN

YT00bl KOMNEHCUPOBaTL Apeid HYNEBON NIMHUU U cABUT (OTKNOHEHUE) cUrHana, BbluMTaOT Npodusb
nroLuagn y3knux y4acTkoB XOMoCTOro onbita us aHanuaa obpasua, 4Tobbl NOMY4YUTb Y3KNe yHacTKU CKOPpeKTUu-
poBaHHON nnowaan. AToT npocunb NonyyaloT criegyoLmmM obpasom.

11.1.1 Tocne ycTaHOBKWN YCNOBUIA, COOTBETCTBYIOLLUX TEXHUYECKUM TpeboBaHUAM, TemnepaTtypy Tep-
MocTaTa KOTOHKWA MPorpamMmmMuUpyroT Ha AOCTUXKEHUE MakcuMaribHOW TeMnepaTtypbl, koTopasi ByaeT ucnonbso-
BaTbCA, U BblAepXuBatoT He MeHee 10 MuH.

11.1.2 Cnegys CTpOro ycTtaHOBMEHHOW npoueaype, oXnaxaalT KOMOHKY A0 BbIOpaHHOW HavyanbHOWM
TemnepaTypbl N 4aloT B TeYeHUe He MeHee 3 MUH YCTaHOBUTLCS PaBHOBECUIO NPU 3TON TeMneparype.

B ToYHO ycTaHOBMEHHOE NpoLLeAypoi BpeMsl 3anyckaloT TemnepaTypHYH0 NPorpaMmMy KOMOHKW, He BBOAS
obpaseL, (XonocTol onbIT).

11.1.3 TMonyyatoT gaHHbIe MO PEeXMMY Y3KOro yyactka niowaam (6.2.2), peructpupys yskue y4acTku no-
Laan Ans KaXkaoro MHTepBara BpeMeHy oT Hadara aHanuaa 4o KoHua. BaxkHo, 4Tobbl Bpems npoBeeHusi Bcex
n3MepeHuii 6610 OAMHAKOBBIM Kak s XOroCTOro onbITa, Tak u AN ucnblTaHua obpasua.

11.1.4 B geHb NpoBeaeHUsi aHann3oB 06s13aTernbHO BLINOMHSAKT XONOCTON ONbIT.

MpumevaHnune 1— TpyaHo nonyunTb NONHOCTLIO YAOBNETBOPUTENBLHYIO HYNEBYIO NUHWIO, KOr4a KOMMNEeHca-
LUUA McnapeHns Xnakon dasbl NPOBOANTCSH PaBHOLEHHBIMY COBOEHHBIMY KONTOHKaMM U geTektopamu. Ha npaktvke Ham-
Ny4lWyo KOMNeHcauuno MOXHO NoNy4YnTe, HENOCpPe4CTBEHHO BbIYNTanA I'IpOd)VIJ'Ib nnowanu XxonocToro onbitTa u3 I'IpOd)VIJ'Iﬂ
aHanuaa obpasua ¢ UCrnonNb3oBaHMeM OQHOM KOMOHKW.

MpumedaHue 2 — HekoTopble 3aBOACKWE ra30Bble xpomaTorpadbl UMEOT BO3MOXHOCTb NPOBOANTL KOPPEK-
TUPOBKY HYNEBOM NMMHUM (M3 COXPaHEHHOTO XONMOCTOrO OMbITa) HENOCPEACTBEHHO Ha CUrHan geTektopa. Mpy NpUMeHeHUm
TakuxX CUCTEM JOMONMHWTENbHAas KOPPEKTUPOBKA NNOLLAAM Y3KMX y4aCcTKOB BO3MOXHO He noTpebyeTcsi. OQHaKO eCIu K CUr-
Hary nocrne KoMneHcaumu Hyneeoi NMHWM 4o6aBnseTcs aNeKTPOHHOE OTKIIOHEHME, TO MOXET NoTpeboBaTLCS 4OMNONMHU-
TeNnbHas KOPPEeKTUPOBKA, TO €CTb BblMWTAHME OTKNOHEHWs. YToGbl YCTaHOBWTb, €CTb NM 3Ta AONONHUTENbHasi
KOPPEKTUPOBKA CUrHana, criegyeT o6patUTbCs K MHCTPYKLUAM KOHKPE THOIO 060pyAoBaHusI.

11.2 Kanu6poBka BpeMeHU yaepXXUBaHUA B 3aBUCMMOCTU OT TEMNepaTypbl KUNEeHUsl

11.2.1 BTex>ke caMblX YCrOBUSAX, YTO U NS XONOCTOro onbITa, U creays ToMy e CTPOro yCTaHOBIEHHO-
My CTaHgapTHOMY pexumy (11.1), BBOAAT B XpoMmaTorpad COOTBETCTBYHOLLYIO anMKBOTY KanubpoBO4HON cMe-
cn(7.4),

[JaHHble perucTpupytoT Takum obpasom, YToBbl MONYyYMTh 3HAYEHUS BpEMEHN yaepKUBaHUA U nnoLaau
MKOB A K&XA0ro KOMMOHeHTa (pPeXXUM OeTeKTUPOBaHNA NuKa).

11.2.1.1 O6bem BBOAUMOWN KANMOPOBOYHOI CMecu AomKkeH BbiTb TakMM, YToObl M3bexaTb UCKaKeHUs
cbopm nuka noboro KOMNOHEHTa B pe3ynbTaTte Neperpysku KOMoHKU. VIckakeHHbIe Nk NpUBeayT B pe3ynbTa-
T K CMELLEHUIo BEpXyLUEK NMUKOB (T.e. K OLUMBOYHbIM 3HaYeHUsIM BPeMEHMW YAepXKXUBaHNSA) 1 criefoBaTeslbHO K
owmnbkam B onpeaeneHnn TeMmnepatyp KuneHus. Konmuectso xxuakor dasbl B KONMOHKe MMeEET NpsIMOoe OTHOLLIe-
HWe K BeNM4MHe obpasua.

11.2.2 CtposT rpaduk, HaHOCH BpeMs yaAepXUBaHNS 4Nsl NKa KaXK4oro KOMMoHeHTa HanpoTMB COOTBeT-
CTBYIOLLEN eMy TemrepaTtypbl (TOYKW) KUMEHWUs], KaK NpeacTaBNeHO Ha pUcyHke 2. TemnepaTypbl KUMEHUsI
H-napadHOB NpuBeaeHbl B Tabnmue 2.

CocTasnsioT Tabnuuy No 3TUM AaHHBIM 1 COXPaHSAOT X AN NOCNeayoLLnX pacyeTos.

11.2.3 KannbpoBouHasi kpuasi A0MKHA GbITb hakTU4eckn TMHEWHBIM rpadnkoM 3aBUCUMOCTI TeMe-
paTypbl KUNEHNsi OT BpeMEHU yaepKuBaHus. Mockonbky HepeanbHO yNpaBnsiTe KOMOHKOW Tak, UTOObI MOMHOC-
TbiO NTUKBUAMPOBATL N3rMb Ha HUXKHEM KOHLLe KPUBOW, KannbpoBoYHasi CMeCchb AOMKHa codepXaTb He MeHee
oAHoro H-napaduHa ¢ Temneparypon KnuneHus, pasHoii THK obpasia unv Huxe.

Bonee TouHON ABNSAETCA SKCTPaANONALMA KPUBOM Ha BepxHeM KoHLe (538 °C) npu ycnosum, 4to akcTpano-
NALUA He NPOBOAUTCA BHE NPorpaMMUpyeMoro ydactka TemnepaTtypbl. OgHako Ansa 6onbLue ToMHOCTU creay-

7
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eT NPUHMMAaTh BO BHUMaHWUE KpaiH1ue TOUKM Ha KanuBpoBOYHOM KPUBO KaK B BEPXHEN, TaK U B HWKHEN YacTu.
Ecnu HopManbHble napaduHbl MOXHO OAHO3HAYHO UAEHTUPULMPOBATL B 06pasue, TO 3TU 3HAUYEHUS BpeMeH!
yAepKBaHUSA MOXHO UCMOIIb30BaTh 4SS KarMbpoBKU.

Temnepartypa kuneHus, °F  Temnepatypa kuneHusi, °C

1100 — 600
1000
900 500
800
L 400
700
600— - 300
500—
400 - 200
300
- 100
200
100_ -0
0_
-100—— -100

I I I I [ |
0 5 10 15 20 25 30 35 40
Bpemsi yaepveaHus, MUH

PucyHok 2 — TununyHas kanubpoBoyHas kpueas

Tabnuuya 2 — TemnepaTtypa kuneHns HopManbHbIx napadguxos?’)

Temneparypa kuneHus Temnepatypa kuneHus
Yucno atomos
Yncno atomos yrnepoga yrnepona
°c o °c °F

1 - 162 - 259 23 380 716
2 -89 -127 24 391 736
3 —-42 —-44 25 402 756
4 0 32 26 412 774
5 36 97 27 422 792
6 69 156 28 431 808
7 98 209 29 440 825
8 126 258 30 449 840
9 151 303 31 458 856
10 174 345 32 466 871
11 196 385 33 474 885
12 216 421 34 481 898
13 235 455 35 489 912
14 254 489 36 496 925
15 271 520 37 503 937
16 287 549 38 509 948
17 302 576 39 516 961
18 316 601 40 522 972
19 330 626 41 528 982
20 344 651 42 534 993
21 356 674 43 540 1004
22 369 685 44 545 1013

R Green, L.E., «Chromatograph Gives Boiling Point», Hydrocarbon Processing, May 1976, p. 205.
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11.2.4 KanubpoBky «BpeMsi yaepXnuBaHua — temnepartypa KuneHus» o06a3atenbHo NPoBOAAT B AeHb
BbIMOJIHEHUSA aHANAU30B.

11.3 MNMoarotoBka o6pasua

11.3.1 O6pasubl, cogepxalime o4eHb Nerkne KOMMOHEHTbl, XpaHAT npu Temnepatype ot 0 °C po
MuHyc 5 °C. lNepea OTKpbITUEM 3aKPLITEIN 06paseL, OCTaBAAIOT NPU 3TON TeMnepaType He MeHee 4 4 (NpeanoY-
TUTENbHO Ha HOYb).

11.3.2 Onsa obecneyeHnsi roMoreHHOCTU ob6paszeL, BCTPSIXMBAKOT UMW NepemMeluvMBaloT U HanuMealoT
HebonbLyto nopuuto (okono 100 CM3) obpasua ana nocneayoLLero B3BeLLNBaHUA U aHanusa.

11.3.3 Taxenylo BA3Kyto cbipyto HedTb cneayeT HarpeTb U NepemellaTb, 4Tobbl 06ecneunTb roMmoreH-
HOCTb.

11.3.4 TlockonbKy BoAdy He namepsoT ¢ nomoubio N[, To nepea B3BewmnBaHuem obpasua ero Heobxo-
AVMO BbICYLLINTL (06e3BOAUTD).

B Buany sMecTumocTbio 50 cm3 no6asnsaoT 2—3 r ocyluaroLLero cpeacTsa, Hanpumep 6e3804HOr0 Xno-
pvuaa KanbLus, U HanosrioBUHY 3aMonHAIT ee 06pasuoMm.

Buarny nnoTHO 3aKpbIBalOT KPLILWKOW U 3HEPTUYHO BCTPSXMBAIOT. [laloT cMecu BLICTOATLCA HECKOMNBbKO
MUHYT ANS ocefjaHnd areHTa.

MuneTkon yaansiloT OCyLUEHHbIN Crow cbipoit HedhTu ANs B3BeLUMBaHUS U aHanu3a obpasua.

11.3.5 BsBelwmBaloT He MeHee 10 I ocylweHHOro obpasua ¢ To4HoCTbo 0,1 Mr B BUany BMECTUMOCTbHO
25 cm3.

11.3.6 B Ty xe Buany gobasnaoT npumepHo 1 r cMecu BHyTpeHHero ctaHaapTa. OnpeaensatoT Maccy ¢
TOYHOCTbIO 0,1 Mr.

11.3.7 Cmecb pa3basnsioT npuMepHo pasHbIM 06 beMoM aucynbduaa yrnepoaa.

11.3.8 Buany nnoTHO 3akpbiBaloT KPLILUKOW, U CMEChb 3HEPTMYHO BCTPAXUBAIOT B Te4eHne 3 MUH Unu Ao
Tex nop, Noka KOMMOHEHTbI CMECW NOSIHOCTLIO He PacTBOPATCA APYT B Apyre (CONobunuanpytotcs).

OTOT pacTBOpP UCMNOMbL3YIOT ANA aHanusa «cblpan HedTb NNOC BHYTPEeHHWIA cTaHaapT» (11.4.1).

11.3.9 Bo BTOpoOU Buane takoe xe konuM4ecTo obe3soxeHHoro obpasua, kak u e 11.3.5, pacteopstoT B
paBHOM 06beme aucynbduaa yrnepoga. OToT pacTBOP UCMONL3YIOT AN aHanuaa «cblpaa HedTb 6e3 BHYTpeH-
Hero cTangapTa» (11.4.4).

11.4 AHanuz obpasua

11.4.1 B ycnoBusx TOYHO TaKuUX Xe, KaK U AS151 XONOCTOoro onbiTa u aHanusa kanubposku (11.1 1 11.2),
cnepgys cTporo onpeaeneHHelM ycnosusim aHanusa (11.1), B xpomaTtorpad BBogaTt 1 Mk pasbaBneHHon cmecu
«cblpas HedTb NMKOC BHYTPEHHUIA cTaHAapT». PeructpupytoT npodusis MioLaam Kaxaoro nHTepsarna speme-
HW A0 KOHLLa aHanmsa (BKYNTENbHO).

11.4.2 TpogorkatoT aHanus Ao AOCTUXEHNS BPeMEHN yAepXnBaHusi, 3KBUBaANEHTHOro TeMneparype
kuneHus 538 °C (1000 °F).

Mpu aToit TeMnepaTtype NpekpaLlaT perncTpaLmio nnoLwanen y3kux y4acTkoB Ha XpomaTorpamme.

11.4.3 Ons makcumanbHOro yaaneHns TAXenbiX KOMNOHEHTOB, OCTAOLWMXCS B KOJIOHKE, NMpoAoIKaoT
HarpeBaHWe KOMoHKN Ao Tex nop, noka curdan N[ He BepHeTCs K HyNeBor NMHUKU. YTobbl yCKOPUTL 3TOT NPO-
LeCC MOXHO MOBBLICUTL TEMMEepaTypy KONMOHKN.

11.4.4 KonoHKy oxnaxaarT A0 UCXOAHON TeMnepaTypbl. Vicnonb3ysa ycnosus, naeHTudHble 11.4.1, BBo-
aat 1 mkn obpasua «celpas HedpTb 6e3 BHYyTpeHHero ctangapTay (11.3.9). PeructpupytoT npodunbs nnowaau
KapK[oro nHTepBsarna BpeMeHn 40 KoHLa aHanusa (BKIHUYUTENbHO).

11.4.5 UcnbiTaHne obpasLa kak ¢ BHYTPeHHUM cTaHgapTom (11.4.1), Tak n 6e3 Hero (11.4.4) MOXHO
BbIMOMHATL B Nlo6oM nopsaake.

12 O6paboTKka pe3ynbTaToB

12.1 KoppekTupoBka nnowagmu

12.1.1 CKoppeKTUpoBaHHbIE MIIoLLaAM Y3KNX yHacTKOB NUKOB AN kaxgoro ucnelitaHunsa (11.4.1111.4.4)
paccUUTLIBAIOT, BblUATAs COOTBETCTBYOLME NIoWwaan y3knx ydacTkos npoduns xonoctoro onbita (11.1) U3
KaXkdoro pesyrnbTata 06oMX UCNbITaHWIA, ykasaHHbIX BbiLLe (MpuMeYaHue 2).

12.1.2 CymMMUPYIOT CKOPPEKTUPOBaHHbIE MIIOLWaan yY3KNX y4acTKOB A1 KaXA0ro UCNbITaHusl, 4Tobbl nony-
YUTb B TeUEHWE NCTbITaHWs OBLLYH0 CKOPPEKTUPOBaHHYIO NOLWadb B KOHLIE KaXaoro BpeMeHHOro nHTepeana.

12.2 TeopeTunyeckas o6las nnowagb (PUCYHOK 3)

12.2.1 Ha ocHoBaHW1 BpeMeHU yaepXMBaHus U3 KanmbposoyHoi xpomaTtorpammel (11.2.1) BbibnpatoT
3HaYeHUsl BpeMeHU yaepXKBaHusl, KoTopble Ha 5 % MeHbLIe BpeMeHN yaepxuBaHns H-C. 4, MoaHO, KOTOpoe Ha
5 % GonbLlue BpeMeHn yaepxusanuna H-Cq .
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37U 3HaUYEeHUA BpeMeHU onpeaensoT CerMeHT XpoMaTorpaMMbl, BKOYaoLWWIA NUKU BHYTPEHHEro CcTaH-
Apapra.

PeructpupytoT o6LLyto NiioLlaae B paMkax 3Toro cermeHTa u3 xpomatorpammbl o6pasua «coipas HedpTb
NNoc BHYTpeHHUiA ctaHgapT» (11.4.1) (nnowaapb AlS, pucyHok 3a). Takke pernctpupytoT obLyto nnowaab
TOrO XXe CaMoro cermMeHTa U3 xpoMmatorpaMmmel obpasua «celpast HedTb» (11.4.4) (nnowagp BIS, pucyHok 3b).

12.2.2 PernctpupytoT obLuyto nnowaas o6enx xpoMatorpaMmm 4o BpeMeHU yaepKUBaHUA, SKBUBANEH-
THoro Temnepartype kuneHusi 538 °C (1000 °F).

YyBCTBUTENBLHOCTD
23500 1

2

21500 3 4
19500—
17500

15500
538 °C (1000 °F)

135004} | A

11500
9500

7500

5500

AIS
35001 | T T T T T T
0 5 9 14 19 23 28 33 37 Bpems

a — «Cblpas HebTb NNIOC BHYTPEHHWIA CTaHAAPT»

YyBCTBUTENBHOCTD
19500

17500
15500

13500

538 °C (1000 °F
11500 B (. )

9500

7500

5500

Bpems

b — «Cbipas He(hTb»

1 — yrnesopopon C14; 2 — yrnesopgopon C15; 3 — yrnesopopon C16; 4 — yrneBogopon Ci7 5 — Hyneast nuHusi;; An B — obwasn
nnowaane snoupoBanusa BnnoTe Ao 538 °C (1000 °F); A'v B'— nnowaau, cooTBeTCTBYIOLLUE HE3NoUpoBaHHoMY obpasuy; AIS — nno-
wanae «coipas HedTb NAOC BHYTPEHHUW cTaHAapT»; BIS — nnowaae cermenTa, rae BHYTPeHHUI CTaHAapT 311loMpyeT Ha pucyHke 3a

PucyHok 3 — TunuuHble XpomaTorpammbi
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12.2.3 PaccuutbiBaloT MaccoByto aonto W BHyTpeHHero ctangapta B obpasle «cblpas HedTb Mniioc
BHYTPeHHWA cTaHaapT» no hopmyne

W=I(S+1), (3)

rae I — macca BHyTpeHHero ctaHgapTa, r;
S — macca obpasua, r.

12.2.4 PaccuuTbiBalOT COOTHOLUEHME NNoLwaaen r BHe cerMeHTa BHYTpeHHero ctaHapTa Ao BpeMeHu
yOepXKUBaHUS, aKBUBaNEeHTHoro Temnepatype kuneHus 538 °C (1000 °F) BKIOYUTENLHO, XpoMaTorpaMmmel
obpasua «cblpas HedTb» U XpomaTorpaMmbl obpasua «cbipasi HedTb NNOC BHYTPEHHUI cTaHAapT» Mo
dopmyne

r=(B - BIS)/(A - AIS), (4)

roe B — o6was nnowaab Ao 538 °C (1000 °F) BkNtouMTENbHO XpomMaTorpaMmmbl 06pasLia «cbipas HedTby;
BIS — obwas nnoluaab cermeHTa BHYTPEHHEro CTaHAapTa XpomaTorpaMMbl 0bpasLia «coipast HedpTby;
A —o6was nnowagp o 538 °C (1000 °F) BkntounTENbHO XpOMaTOrpaMMbl «Cbipas HeMThb NKOC BHYTPEH-
HWIA cTaHaapT»;
AlS — obBwasna nnowaas cermeHTa BHYTPEHHEro cTaHAapTa XxpoMaTorpaMmmel obpasua «ceipast HedTb Noc
BHYTPEHHWA cTaHaapT».
12.2.5 PaccuuTbiBalOT TeopeTudeckyto oblyto nnowads T Ans xpomaTtorpammel obpasua «cbipast
HedpTb» (Nnowadb B + B, pucyHok 3b) no cbopmyne

T=[(AIS.-r)-BIS] [(/- W)/W], (5)

roe AlS — ofblas nnowasb cermeHTa BHYTPEHHero craHaapTa XxpoMartorpamMbl obpasua «cbipas HedTb
MNAC BHYTPEHHWUIA CTaHaapT»;
r — COOTHOLLEHWe NnoLlagen BHe cermeHTa BHyTpeHHero ctaHgapTago 538 °C (1000 °F) (sktounTens-
HO) Anst 06eunx xpomatorpamm [cpopmyna (4)];
BIS — o6was nnowaab cermeHTa BHyTpEeHHEro cTaHaapTa xpoMaTorpaMmmel obpasua «cbipast HedpTby;
W — maccoBas 4onsi BHYTpeHHero ctaHaapTa B o6pasLie «cbipasd HedThb NC BHYTPEHHWA cTaHaapT»
[dopmyna (3)].
12.2.6 PaccuutbiBatoT octaTtok RES cBehiwwe 538 °C (1000 °F), % macc., no opmyrie
RES =100 — (B/T - 100), (6)

rae B — obwana nnowage xpomaTtorpammel obpasLa «celpas HedTb» o TemnepaTtypbl 538 °C (1000 °F);
T — TeopeTunyeckasi obLas nnowaab xpomaTorpammbl obpasua «cbipas HedTb» [hopmyna (5)].

12.3 PacueT pacnpegeneHua TeMnepaTtyp KUuneHua

12.3.1 PernctpupytoT BpemMs, Npu koTopoMm oblias nnowadb B Havane xpomatorpammbl obpasua
«cblpas HeTb» paBHa 0,5 % TeopeTudeckor obuer nnowaan T [cbopmyna (5)]. TemnepaTypa, 3KBUBaneH-
THasa 3TOMy BpeMeHU, — HavanbHaa TeMnepaTtypa kuneHuns obpasua THK.

12.3.2 CkoppekTupoBaHHyto obLLyto Nowaab B KOHLLE KaXKaoro nHTepsana BpeMeHn yMHoxatoT Ha 100
N OensAT Ha TeopeTudeckyto oblyto nnowaab T [bopmyna (5)]. B pesynbTate nonyvatoT BbIXOA OTroHa
(% macc.) Ans KaXkgoro y3koro y4acTka B Kaxablii BpeMeHHOW MHTepBar.

12.3.3 3anucbiBatoT B BUAE Tabnuubl napamu obLwunia Bbixog otroHa (% macc.) 1 Bpema yaepXusaHusi B
KaXKJoM BpeMeHHOM UHTepBane.

12.3.4 Vcnonb3ays NUHERHYI0 MHTePNoNsALMIo, NP HEOBX0AMMOCTM ONpeaensioT BPeMSs, COOTBETCTBYIO-
Lee Kaaomy MpoLeHTy B UHTepBane, ¢ 1 % A0 NpoLueHTa, COOTBETCTBYIOLLEro BpeMeH! 3MoUpoBaHns npu
TemnepaTtype 538 °C (1000 °F).

12.3.5 Anskaxgoro 1 % 1 cooTBETCTBYIOLLErO eMY BpeMEeHU yaepXnBaHua onpeaensioT COoTBETCTBYO-
Wy TemMnepaTypy Mo Tabnuue KanubpoBOYHBLIX AAHHBIX «BPEMS YAEPXUBaHUS — TemnepaTtypa Kune-
Hus» (11.2.2).

13 OdopmneHue pesynbTaToB

13.1 3anuceiBaloT cneaytoLuyto nHdopmMaumio:

13.1.1 Temnepatypy ¢ TouHocTbio A0 0,5 °C (1 °F) B ToUuke Havana KUneHus 1 TemnepaTypy yepes Kax-
abin1%.

13.1.2 O6wuin ocTaTok Npu TemnepaTtype Boile 538 °C ¢ TouHocTbo 40 0,1 %.
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14 Tpeun3noHHOCTb N OTKIOHEeHne

14.1 Mpeun3noHHOCTb

MpeunsmMoHHOCTb HacTosLLEero MetToda WCMblTaHMA onpedenieHa MexnabopaTopHbIM CTaTUYECKUM
nccnegoBaHneM ¢ yyactuem 8 nabopartopuin Ha 5 obpasuax.

14.1.1 MNoBTOpAEMOCTb

PacxoxgeHvne mexay ABYMS nocneaoBaTeflbHbIMU pe3ynbTaTaMu UCTbITaHUI, MOAy4YeHHBIMU OAHUM U
TEM Xe onepaTopoM Ha OAHOM 1 TOM e npubope Npu NOCTOSHHBIX YCMOBUAX Ha NOSHTUHHBIX BELecTBax B
TeyeHne ANUTenbHOro BpeMeHu npy HopMasnbHOM U NpaBuiibHOM BbINOSTHEHUW UCMBITAHUSA 4aHHBIM METOAOM,
cyMTaeTCs NpaBUibHbLIM, €CININ NOMYyYEeHHbIE 3HAYEHUS NPEBLILWAOT yKasaHHble B Tabnuue 3 TONbKO B O4HOM
cnydae U3 asaguaTu.

14.1.2 BocnpousBoguMocTb

PacxoxaeHune mexay ABYMSI €4MHAYHBIMUA HE3aBUCUMBIMU PE3YNbTaTaMi UCTBITAHUIA, NOyYeHHbIMA
pasHbIMK onepaTopamMu, paboTatoLWMM B pasHbIX NaGopaTopusiX, Ha NOEHTUYHBIX UCTIBITYeMbIX o6pasuax B
TeveHue ANUTeNbHOro BpeMeHM Mpu HoPMarsHOM U MPaBuibHOM BbINOMHEHUN UCTIBITAHUS AaHHLIM METOA0M,
cyMTaeTCA NpaBuibHBIM, ECIU MONyYeHHbIe 3HaYeHUS NPEeBLILWAT YKasaHHble B Tabnuue 3 ToNbKO B 04HOM

cnyyae u3 ABaguatu.

Tab6nunya 3 —TloBTOPAEMOCTb M BOCMPOU3BOAUMOCTb

% oTroHa MosTopsiemocTs, °C Bocnpoussogumocts, °C
THK 3,7 10,6
5 4,7 14,8
10 6,9 11,3
20 6,8 15,4
30 7,6 20,4
40 9,3 24,6
50 10,6 30,3
60 11,8 25,9
70 17,6 39,2
80 24,8 38,8
85 18,8 38,8
20 20,7 44,9
OcraTtok 2,6 % macc. 8,1 % macc.

MpumeyaHune3— O6pasubl, BKIOHYEHHbIE B MCCNeaoBaHMe, UMENU ocTaTkm B guanasoxe ot 3 % Ao 30 %.
O6pa3subl, MeloLwme OCTaTKN BHE 3TOrO AWanasoHa, MOryT UMETb APYIYIO NPELU3NOHHOCTb.

14.2 OTKNOHeHue

HacTtoawuin metoa UCnbITaHUA ANA onpeaeneHua pacnpeaeneHvust npeaenos KUNeHNsa coipo HedTu
rasosou xpomarorpacduein He UMeeT OTKIOHEHUI, Tak Kak pacrnpegeneHue npeaenos KUNeHnus MoXHo onpeae-
NUTb TOMbKO KOHKPETHBIM METOAOM UCTLITAHUA.

14.2.1 HeB03MOXHO CTpOro TeopeTuyecku onpeaennTs pacrnpeaeneHune npeaenos KUneHns HedpTsHbIX
pakumin ns-3a CNOXHOCTU CMECH, a Taloke HeYYTEHHbIX B3aMMOOENACTBUIA MeXay KOMNOHEHTaMu (Hanpumep,
nosefdeHue azeoTponHbIX cmeceit). HekoTopele Apyrue MeTobl, UCMOMNb3yeMble AN onpeaeneHus pacnpene-
neHna npeaenos BbiKMNaHUSA, NpeaycMaTpuBaloT UCNONbL30OBaHUE Kakoro-HUGyap cusnyeckoro npouecca,
Hanpumep obbIMHON NeperoHkN UnNu rasoxpomaTorpadudeckon aeHTUdUkaunuu. 3To NPUBOAUT K HEBO3MOX-
HOCTU YCTaHOBNEHUA UCTUHHOTO 3HAYEHUA, NO OTHOLLEHUIO K KOTOPOMY MOXHO paccyMTaTb OTKIIOHeHWe, Tak
Kak Bce onpeaeneHnsa BO3MOXHbI TOMbKO AN KOHKPETHOro MeToaa.
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Mpunoxenne X1
(cnpaBo4Hoe)

CpaBHeHuUe ¢ TPagULMOHHOWN NeperoHkon

X1.1 Metogucnbitanms ACTM [] 2892 aensieTcsi cTaHQaPTHLIM ANA TPaAULMOHHON NEPErOHKU ChIpOr HedTH.

X1.2 BbInonpoeeaeHo CpaBHEHNE PE3YbTAaTOB HACTOAWErO METOAA UCMbITAHUSA C pe3dynbTaTaMm METOAA NCMbITa-
Husa ACTM [ 2892.

Mo metoay ncnbitanna ACTM 1 2892 TpygHo yetaHoBute THK n nerkyio yacTs ceipoli HedpTu, 1 ansi npeaoTepalle-
HWs KpekuHra ob6pasua neperoHky Heobxoaumo orpaHnMYnTb Temnepatypon 400 °C.

X1.3 Chocka') ocoBeHHo BaxHa, NOCKOMbKY NOKa3biBaeT HEeNnocpeACcTBeHHOE CpaBHEHNe peaynbTaTos, NonyYeH-
HbIX B KPYrOBbIX MCMbITAHWMAX HACTOALLErO MeToga u metoga ucneitaHna ACTM [] 2892, BkntoveHbl gaHHble ATy nabopa-
TOPW.

R Ceballo, C.D., et al Rev. Tee. INTEVEP, 7 (1), pp. 81—83.
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Mpunoxenne QA
(cnpaBouHoe)

CBeneHUst 0 COOTBETCTBUMN CCbINTOYHBIX cTaHaapToB ACTM cCbiNnoYHbLIM HaLUMOHANbLHLIM
craHgapTtam Poccuiickon Pepiepauum (M AeACTBYIOWUM B 3TOM KavyecTBe MEXrocyaapcTBeHHbIM

Tao6nwuuyafjA.1

cTaHpapTam)

OB603Ha4YeHne CChINOYHOro

CTeneHb COOTBETCTBUA

O6o3HaveHue 1 HaMMeHOBaHUE COOTBETCTBYIOLLEro HALUOHANBHOIO

cTaHgapTa cTaHgapTa
ACTM [1 2892 — *
ACTM 1 4057 MOD FOCT 2517—85 «HedTbe u HedTenpoayktel. MeToabl ot6opa

npo6»
FOCT P 52659—2006 «Hedts M HedTenpogykTel. MeTtoapl
py4Horo otGopa npo6»

* COOTBETCTBYIOLWMIA HAaLUMOHaNbHLIA CTAHAAPT OTCYTCTBYET. [lo ero yTeepxaeHna peKoMeHayeTcs UCMonb3oBaTb
nepeBoA Ha PyCCKMii A3bIK gaHHOTo cTaHgapTa. MNepeeog gaHHoro ctaHgapTa HaxoguTes B egeparnbHom nHopmavm-
OHHOM (POHAE TEXHUYECKMX PErNaMeHTOB U CTaHAAPTOB.

MpuMmeyaHue—B HacToswel Tabnuue MCNosib3oBaHO Crieaylolwee YCnoBHoe 0603HaYeHne CTeneHn cooT-

BETCTBUA CTaHOapTOB.

MOD — mogucmumpoBaHHble CTaHaapThbI.
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