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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

HE®Tb CbIPAA

[[asoxpomaTorpacgpmnuecKkum MeToa onpegeneHua pacnpegeneHua KOMNOHEHTOB
no AuanasoHy TeMnepaTyp KUneHus

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

[lata BBegeHna — 2012—07—01

1 O6nacTb NpMMeHeHUA

1.1 HacTtodawun ctaHaapT pacnpocTpaHaeTcst Ha cBOOOAHYIO OT BOAbI ChIpYO HEMTL U yCTaHaBNUBAET
MeTod onpedeneHnsa pacnpeaeneHns KOMNoHeHTOB HedpT No Temnepartypam kmneHnda go 538 °C (1000 °F)
BKMouMTeNnbHO. MaTtepuan, Kunawum npu temnepartype Boille 538 °C, perncTpupyroT Kak ocTaToK. HacToawmnm
MeToa UCMNbITaHUSA MPUMEHUM K npedcTaBUTeNbHBIM obpasuam cbipo HedTr, NPOdbI KOTOPOWN MOXHO PACTBO-
PUTHL B pacTBoOpUTENE N oTOBpaTb MUKPOLLMPULIEM.

1.2 3HadeHuUda, ycTaHoBneHHble B eaunHuuax CW, cnegyet cumMtaTtbh cTaHgapTHEIMU. EAVHULBI (OHOUM,
byHT), NpnBeaeHHbIE B CKODKAX, AaHbl TONbKC AN CBeASHUS.

1.3 lpuMmeHeHne HacToALWero ctaHgapta MOXXeT BbITb CBA3aHO C UCNOMb30BaHUEM OMaCHbIX BELLECTB,
onepaunn 1 obopyagosaHna. B HacTosilemM cTaHagapTe He NPeayCMOTPEHO pacCMOTPEHME BCeX BOMPOCOB
obecnevyeHnst be3onacHOCTU, CBA3AHHbLIX C ero npuMmeHeHneMm. Nonb3oBaTernb HAacToALWEro ctaHgapra HeceT
OTBETCTBEHHOCTb 3a pa3paboTKy HeOOXOAUMBIX MEP TEXHUKN DE30NacHOCT U OXpaHbl 340POBbA NepcoHana, a
TaKKe onpegensdeTr LUenecoobpasHOCTb TMPUMEHEeHUs 3akoHodaTellbHbIX OorpaHudyeHuin nepen ero
MCNONb30OBaHNEM.

Ocobble Mepbl 6e3onacHoCTU yKasaHblB7.2,7.5,7.6 n7.9.

2 HopMmaTuBHbIE CChINKN

B HacTodwemM cTaHgapTe UCNONb30BaHbLI HOPMAaTUBHBIE CChINKU Ha crieayolmne ctaHaapThl:

2.1 CtaHpapTel ACTMY):

ACTM [ 2892 MeTog onpeaeneHna ppakUMOHHOIo cocTaBa chipoHePTU (Ha KONOHKe ¢ 15 TeopeTndec-
kKnmu Tapenkami) [ASTM D 2892, Test method for distillation of crude petroleum (15-theoretical plate column)]

ACTM [ 4057 PykoBoacTBO No py4YHOMY 0TOOPY Npob HedpTU MHedpTenpoaykToB (ASTM D 4057, Practice
for manual sampling of petroleum and petroleum products)

3 TepMUHbI M onpeaeneHus

3.1 BHacTodawemM cTaHgapTe npMMeHeHbl crneaytolme TepMnHbl C COOTBETCTBYOLWMMM onpeaeneHnamMm:

3.1.1 nnowagb y3Koro yyactka nukoB (areaslice): lnowaab, nonydyaemas B pesynbtate UHTErpupo-
BaHUA CUrHanoB XpomaTtorpadgpuyeckoro AeTekropa B npeaenax onpeaefieHHoro MHTepeana sHavyeHun spe-
MeHW yaepXUBaHUS.

Y Mo cebinkam Ha ctangaptel ACTM cneayet obpawartecs Ha cant www.astm.org unu B cnyx6y ACTM no anekT-
POHHOM NoYTE service@astm.org. 3a nnchopmaumnen, cogepxawencs B coopHmnkax craHgaptoB ACTM, Heobxoanmo obpa-

LLATLCA HA CBOAHYIO CTPpaHMUy AOKYMEHTauun ctTaHgapToB, Haxoadawyrca Ha cante ACTM.

U3paHune odbmumanbHoe
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[Tpu onpegeneHn NNoLWwaan y3kMxX y4acTkoB MUKOB (0.2.2) napaMeTpbl AeTEKTUPOBaAHUA MUK BblAENAOT
0OBOAKOW U 3aNUCKLIBAOT UHTETPUPOBAaHHbBIN CUTHAN AeTeKTopa Kak nnowiaab y3KMX y4acTKOB MUKOB AJ151 NOoCTe-
AoBaTenbHbIX PUKCUPOBAHHBLIX MO ANMUTENbHOCTU MHTEPBAaloOB BPEMEHMN.

3.1.2 ckoppeKkTUpoBaHHasa nnowaab y4acTKOB NUKOB (corrected area slice): lNnowaab y3kuUX ydac-
TKOB MUKOB, CKOPPEKTUPOBAHHAsA Ha HYNEBYIO NMUHUIO, MONYyYeHHas BblMUTaHWUEM COOTBETCTBYOLLEN NNowaan
yyacTKa NUKOB B ONbITE C 00pasLoM 1 B XONOCTOM (0e3 obpasLa) onbiTe. MoXeT noTpedboBaTbCHA KOPPEKTUPOB-
Ka OTKITOHEHUSA curHana.

3.1.3 cOBOKyMNHas CKoppekTupoBaHHada nnowaab (cumulative corrected area): Obuwas cymma CKop-
PeKTUPOBaHHbLIX NNoWaaen y3kMx y4acTKOB NMUKOB OT Havana aHanmsa go onpeaeneHHoro BpeMeHn yaepxmea-
HUA ©6e3 ydyeTa NnoLwaan NMKoB, He NpuHagnexXxawnx aHannmnpyemomy obpasuy (Hanpumep, pacTBOPUTENID).

3.1.4 TeMmnepaTtypa Havana kuneHua; THK (initial boiling point, IBP): TemnepaTtypa (COOTBETCTBYHO-
LLlada BpeMeHU yaepXnBaHus ), Npu KOTOPOW COBOKYMHAas CKOppekTUpoBaHHasa nnowagb pasHa 0,5 % TeopeTu-
yeckomn obLwen nnowaagu.

3.1.5 ocTtatok (residue, RES): Konuyectso obpasua, Kunsauwee npu Temnepatype Bobilwe 538 °C
(1000 °F).

3.1.6 TeopeTuveckadaooOwanannowanb 7 (theoreticaltotal area, T): lNnowaab, koTopada bblna bbl NONy-
YyeHa, ecnu Obl M3 KONOHKKX BbIN 3M1I0UMPOBaH BeCb obpasel.

PacyeT Benn4yunH, onpegeneHHbIX Bollle, NnpuBedeH B 12.3.

3.2 O603HauvueHuUsn

3.2.1 YrnesogopoaHble coeanHeHUA 06o3HavaoT YNCNOM aTOMOB yrnepoaa B coegmHeHUn. lNpedukce
NCMONb3YIOT ANA yKaszaHus popMbl YyrneBogopoaHou uenu, a noacTpouHoe Yncno obosHavyaeT KoNMMYeCcTBO
aToOMOB yrrnepoja (Hanpumep, HopmManbHbl AekaH obo3Ha4vatoT nN-C 4 ; 3oTeTpagekaH — i-C,,).

4 CywHOCTb MeToAa

4.1 Obpasel cbipon HedpTU pa3dbaBnAT AUCynbdUaOOM yrinepoaa 1M NONyYeHHbIN PacTBOP BBOOAT B
razoxpomartorpagunyeckyro KoNnoHKy, pasgensaioLwlyo yrnesogopoabl B COOTBETCTBUM CO 3HAYEHUAMU TeMne-
paTypbl KUMeHNA. TemnepaTypy KONMOHKM NOBLIWAKT C BOCNPOU3BOAUMON NMMHENHOW CKOPOCTLIO U B TeYeHUe
BCEro aHanusa permcTpupyoT nnowagb, 3aHATY XpoMaTorpaMmmMmon.

TemMmnepartypy KUNeHUs1 onpeaensatoT rno 0CU BpEMEHM NYTEM COMOCTaBNEHUS C KANMOPOBOUYHOU KPUBOMN,
NONyYeHHOW B TaKMX XXe XpomMaTorpagemyeckmnx yCroBUAX Npu aHanmse cMecu H-napaguHoB C USBECTHOMU TeM-
nepatypoun kuneHua ao temnepatypbl 538 °C (1000 °F) BkntountenbHo. OcTaToK, KUNALWA NPpU TeMnepaType
BblLe 538 °C, onpeaensitoT NOBTOPHLIM aHanMnM3oM Cblipo HedTH, K KOTOPOW AobaBNeH BHYTPEHHUN CTaHaapT.
Mcxoaa N3 sTux AaHHbIX, PACCUYUTBLIBAKOT pacnpeaeneHne KOMNOHEHTOB no ppakumMoHHOMY cocTaBy cbpasLa,
CBODOAHOMO OT BOAbI.

5 HasHavyeHMe U NPUMEHeHue

5.1 OnpeaeneHune pacnpegeneHns KCMMNOHEHTOB Mo AManasoHaM BbIKUNaHUA IBNSAETCA BaXKHBIM TPebo-
BaHMEM B aHanunae cbipon HedpTU. daHHy0 MHOPpMAaLUIO MOXKHO UCNOMb30BAaTh A4Sl NPUONN3NTENbLHOMO NoA-
cyeTa Nnpous3BoAUTENLHOCTU HedTenepepabaThiBaoLllero sapoga 1, Hapsay ¢ apyron nHgopmavumen, ans
OLLeHKW 3KOHOMUKA UCNONMb30BaHNUA OQHOW KOHKPETHOU HeTM B3aMeH ApYron.

5.2 PesynbTaThl, NONy4YeHHbIe HACTOALWLUM MEeTOA0M UCMbITAHUA, 3KBUBANNEHTHLI pe3ynbTaTtaMm, Nnosy-
YeHHbIM No MeToay ucnoiTaHua ACTM [] 2892 (npunoxeHue Xl).

5.3 Hactoawumn metoaucneiTaHnUs bbicTpee metoga ncnblTaHMAno ACTM 12892, n ero MOXXHO NCNOMb-
30BaTb, KOrga B Hanu4dnm TONbKO Manble obbemMbl 00pa3uUoB. Takke HacToAWMA MeTod AaeT pe3ynbTaThl
BN1OTh A0 538 °C, B To BpemMs kak meToa no ACTM [1 2892 orpaHundeH temnepatypon 400 °C.

6 Annapartypa

6.1 Na3oBbIN XpomaTtorpad

MoXXHO MCNONBb30BaTh NM0OON razoBbIN XpoMaTorpady ¢ HmKeyKkasaHHbIMU XapakTe pUcTMkamm, oTBevato-
LLIMA TEXHUYECKM TpeDboBaHUAM NO SKcnnyaTauun, npusegeHHbIM B pasgene 10.

6.1.1 HeTekTop
B HacTosawemM MeToae UCNbITaHUA UCNONb3YIOT TONbKO NNnamMeHHOo-MoHU3auMoHHbIM aeTtekTop (IMAL).
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LeTekTop aomkeH obecneynBaTb HENPEPLIBHYIC paboTy NpU MakCMMansHOW UMK Aaxe Donee BbICOKOW
TeMnepartype Anst UCnonb3yemMoin KONoHKN. [leTekTop ACKeH BbITb NoacoeauHeH K KONTOHKe Takium obpa3om,
4yTOObI N3DEeXaTb BOSMOXHOW KOHAEHCaUnn.

6.1.2 lNporpamMmmMmaTop TeMmnepaTypbl KOJIOHKU

Xpomartorpadg AomkeH paboTtaTtb Npyv BOCNPONU3BOAUMOM NTIMHENHOM NMPOrpaMMmnUpoBaHnUn TeEMNepaTyps.l
B AManasoHe, 4OCTaTOYHOM ANd YCTaHOBMEHUA BpeMeHU yaepXmBaHusa He MmeHee 1 MUH Nnpu HavyanbHOU TeM-
nepaTtype KUNeHUs U 3NntonpoBaHns coeguHeHni BnnoTb Ao Temnepatypbl 538 °C (1000 °F), npexxgeyem bygeTr
OOCTUTHYT KOHeL, TeMnepaTypHOU NporpamMmel.

6.1.3 KpnoreHHbIN TEpMOCTAT KONMOHKU

EcnuHavyanbHad Temnepatypa kuneHus ceipon Hedptu HWXKe 90 °C (194 °F), To HadanebHada TemnepaTtypa
KONOHKW AOSTKHA ObITb HXKE TeMNepaTypbl oKpyXXatowen cpeabl. OTO TpedbyeT NpUMEHEHUSs Ha ra3oBOM XpoMa-
Torpadpe KpUMOreHHOro oxna)XXageHus.

B tabnunue 1 npuBeaeHbl TUNUYHbIE HAYanNbHbIE TEMMEPATYPbl KONTOHKN.

Tabnwua 1— Tunuynble paboyne ycnoBus

KonoHka
[TapameTp KONOHKU
1 2 3

dnnHa KoNnoHKK, Mm (aronm) 457 (18) 610 (24) 457 (18)
NnameTp KOMOHKM, MM (A 10MM) 3,17 (1/g) 3,17 (1) 3,17 (1/g)
Kngkasa dasa 10 % UCW-982 3 % OV-1 10 % SE-30
MaTepuan HocuTens Xpomocopb PA-AW | Xpomocop6 WA-HP | Xpomocopb PA-AW
3Ha4yeHne HavanbHOW TeMnepaTypbl KONMOHKN, °C — 30 — 30 — 40
3Ha4yeHne KOHeYHOU Temnepartypbl kunenus, °C 380 350 360
Mporpammmpyemasi CKopoCTb UBMEHEHUSA TEMIMEPaA-
Typbl, “C/MUH 10 10 10
Twnn raza-HocuTens A30T [ enuu A30T
CKOpOCTb NOTOKAa raza-Hocutens, mn/mMmmH 25 20 28
Temneparypa getekropa, °C 400 380 400
Temnepatypa oTBEPCTUSA A5l BBOAA NPOOLI 380 375 400

A) Ucnonb3oBancst B MexnabopaTtopHOM COBMECTHOM MUcceaoBanum 8 nadopatopusimm ans 5 o6pasuos.

6.1.4 CucrtemaBBOga obpa3La

MOXXHO NCNOMNb30BaTh OAHY U3 cneayroLWnx cCUCTeM BBoaa obpasLia.

6.1.4.1 MrHoBeHHOE UcnapeHune

McnaputenbHasi cuctema BBoaa obpasua aomkHa obecneunBaTb HENPEPLIBHYIO paboTy Npu TeMNepaTy-
pe, ONU3KON NN paBHOW MaKCUManbHOMN NCMONb3YEMOU TEMMNEPaTypPe KOMOHKMN.

Cucrtrema Beoga obpasua tTakke gomkHa ObITb nogcoegnHeHa K XpoMaTtorpadmn4eckon KoNoHKe Takum
obpasom, 4HToDbI n3bexaTb KoHAeHcaLU n obpasua.

6.1.4.2 Bo Bpems akcnnyaTauum XXuakum obpasel, BBOAAT HEMNOCPEACTBEHHO B FONOBHYIO YacTb KOJMOH-
K. JomkHbl ObITb NpeayCcMoTpeHbl YCTPOUCTBA ANA NporpaMmMmuUpoBaHia TemMnepaTypbl BCeW KOMOHKN, BKIHO-
yag TeMnepaTtypy Beoga obpasua, BNNOTb 40 MakCManbHOW UCNONMb3YEMON KONOHKON TeMnepaTyphl.

6.1.5 Perynatop pacxopa

XpomaTtorpady 4onKeH BbITb CHabXeH perynsatopoM pacxoaa, noaaep XMearoLmMm NoToK raza-HoOCUTeNs
MOCTOSIHHBIM MO BCeMy paboveMy TeMnepaTtypHOMY AnanasoHy KonoHkn £ 1 %. BxogHoe gaBneHue raza-HOCHK-
Tensa, nogasaemMoe K Xxpomatorpady, 40/KHO ObITb 4OCTATOYHO BbICOKAM, YTODbI KOMMNEHCUPOBAaTbL YBen4ye-
HUE NPOTUBOAABMNEHNS B KONTOHKE, N0 Mepe NporpaMMnpoBaHUA NoBblWeHUst TemnepaTypbl. ObDHapYyXXeHOo, UTo
naBneHne Ha Bxoae, paBHoe 550 kl'a (80 psig), aBnsdeTca AocTaTOYHbLIM AN KONOHOK no Tadbnuue 1.

6.2 Cucrtema nony4vyeHusa AaHHbIX

6.2.1 Camonucel

[narpadgpuyeckoro npeacrtasneHusa curdana N ncnonesyoT camonuiiywnM NOTeHUMOMETP Ananaso-
HOM nsmepeHna ot 0 4o 1 MB ¢ BpemMeHeM OTKNMKa no NosHoU WKane 2 ¢ Unn MeHee.

6.2.2 UHTerpartop

OObIYHbIN MHTErpaTop WM KOMMbHOTEPHAs cUcTeMa obpaboTKM AaHHbIX XpomaTorpadun O0KHAa
NCMOMb30BATLCS AN UHTErPUPOBAHUA U HAKOMNEeHUa curHana getekropa. Cuctema MHTerpaTtop — KOMIbHO-

3
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Tep Ao/MKHa nMeTb ODbIYHOEe XpomMaTorpaduyeckoe nporpamMmmHoe obecnedyeHne 4ns NsMmepeHnsa BpeMeHU
yOepPXMUBaHMA U Nnowagen nMkoB 3NUPOoBaHNS (PeXXnmMm obHapyXXeHusa nuka). [lononHUTensHo cuctema aon-
XXHa obecneumBaTtb npeobpasoBaHMe HEMPEPbLIBHO UHTETPUPYEMOro CUrHana geTekrtopa B nnowagn y3kux
YUYACTKOB, NpPeAcTaBMALWMX CMeXHble BpeMeHHble WHTepBalnbl (PUKCUPOBAHHOU MPOACITKUATENBHOCTU
(peXXrum onpegeneHna NnoLwaan y3koro ydacTka). PekomeHOgyemMblv BpeMeHHOU UHTepBan coctaengeT 1 ¢, HO
He AOoJPKeH npeBbiwaTh 12 C.

Cuctema gomkHa obecnevynBaTb BbliMTaHME MNOLLAAM Y3KOro ydyacTka 13 nnowaan CooTBeTCTBYHOLWEro
nuKa aHanusupyemoro obpasua. ANbTepHATUBHO XpoMaTorpamMmy HyneBou NMMHUU MOXKHO BbIHYECTb U3 XpoMa-
TOrpammbl 0bpasua, U YACTYIO Pe3ynbTUPYIOLWYIO XpoMaTorpammy cbpaboTaTh B pexxmme pasbuBKM Ha y3KMne
YUaCTKN.

Take MCNoNb3YyHT KOMMbIOTEPHYIO NPOorpamMmmMy, KoTopas BbINMOJTHAET pacyeT Y3KUX y4acTKOB Mocrie Npo-
BeJeHWAa aHanusa.

6.3 KonoHka

MoXHO ncnonb3oBaTb NOOYHO rasoxpomaTtorpadnyeckyro KonoHKy, obecnednBaroLLyo pa3aeneHne B
3aBNUCUMOCTW OT TeMnepaTyp KUMeHUs U OTBeYaoLLyo TEXHUYECKUM XapaKTepuUCcTUKaM, ykasaHHbIM B pa3je-
ne 10. B tabnuue 1 npnBegeHsbl ycnelHo NpUuMeHsieMble KOJTOHKN U YCITOBUA NpoBeAeHNs NCNbITaHUS.

6.4 Mukpownpuy,

[1ns1BBegeHns obpasLa MCnonb3yroT MUKPOLNPUL, BMEeCTUTENbHOCTLIO 5 nnn 10 mkn. Ana otdéopa npobsl
XXUOKOCTU ACITKHBLI NPUMEHSATLCH aBTOMaTUYecKMe ycTpoUCTBA.

7/ PeakTuBbl M MaTepuanbl

7.1 HucToTa peakTUBOB

XNMUYecKne BelllecTBa KBanugukaumMm X. 4. cnegyet NpUMeHATb Npu BceX UCNbITaHUAX. ECnn HeT aApyrux
yKasaHW, BCe peakTUBbLI A0MKHBI COOTBETCTBOBATL cneundpumnkayummsam AMepmnKaHCKOro XMuMmmyeckoro obLecT-
Ba, rae oHU MMerTCcqa B Hannmiunm. MOXXHO UCNONB30BaTh peakTUBLI APYron KBanudgukaumm npu yCrnoBumn, 4To
YUNCTOTAa peakTuBa yCTaHOBMNEHA N AOCTaTOYHO BbICOKAs, UTO obecnevmBaeT TOYHOCTL onpeaeneHus npn ero
MCNONb30OBaHUMN.

7.2 BosayxaomkeHbbITb HyNeBoroknacca (r.e. cBobOOAHLIN OT yrnesoacpoaos) Ansi npumeHeHUa s NMAL.

MpepynpexaeHue — CxaTtbli BO3AYyX — 3TO ras nojl BbICOKMM JaBfieHUeM, noaaepXnuBatoLmin rope-
HUe.

7.3 Xnopwug kanbumnda 6essogHeln (CacCl,).

7.4 KannbpoBo4yHasi CMeCcb — CMecCb H-NapadpuHOB, paCTBOPEHHLIX B AUCYNbduae yrnepoaa (CMm. 7.9,
npeaynpexaeHue), c npeagenom kuneHusa cbpasua ao 538 °C (1000 °F) BkntounTensHo.

He MeHee YeM 04HO coeaAnHeHNe CMeCcn ACIKHO UMeTh TeMnepaTypy KUNeHUs, paBHYHO Ha4yanbHON TEM-
nepartype KuneHua ocobpasua unu Huxke. Npn HeobxoaUMMOCTU K KanMOpoBOYHOW CMeCU MOXKHO A00aBUTL MeTaH,
aTaH, nponaH unu 6yTaH, BBOASA rasoBbIM LUNPULLEM 1 CM3 YUCTOro razoobpasHoro coeanHeHns B 3anevyaTaH-
HYI0 KONMNa4vykoM € Neperopoakon Bnany, coaepkallyro ocTanbHY0 KanmMbpoBOYHYIO CMeCbh. ECni NUKK H-napa-
(PMHOB MOXHO YeTKO (HedBYCMbICNEHHO) nAeHTUOULMPOBATL Ha XpoMaTorpamme ocbpasua, To UX 3Ha4YeHUH
BpeMeHU yaepXXnBaHuUsa MOXXHO MCNONb30BaTb ANS KanMbpoBKK,

7.5 Oucyneduayrnepoga (CS,) c MaccoBon Aonen OCHOBHOIo BellecTBa He MeHee 99 %. Mcnonb3yerT-
CA B KA4YeCTBe pacTBOpPUTENS, YMeHbLUaoLWero BA3KOCTb, Tak Kak OH CMeLUMBaeTCH C Chipo HeMThIO 1 NITOX0o
onpegensaeTcyd NfaMmeHHO-MOHU3aLMOHHBIM AeTEKTOPOM.

MpepynpexaeHne — ducynbdng yrnepoga — vpesBblYaHo fieTyvee, BocniaMmeHsaeMoe U TOKCUYHOE
BELLECTRO.

7.6 [a3-HocUTenb — a3oT UMW refiMin BbICOKO YUCTOThI, BbICYLLUEHHbIA C MOMOLLbIO MOMEKYNAPHBIX CUT
MU aHaNOTrNMYHLIX OCYLUAOLLIUX BELLIECTB.

MpepynpexpeHue — [enuin U a3oT ABNAOTCA CXXaTbIMW razamMm NoJ BbICOKUM AaBIEHEM.

/.7 CMecb AN UcnblTaHUS paspellatollen cnocobHOCTU KONOHKKU. CMech, coaepKalas napaduHbl
H-C 6 M H-C,q M0 1 % Macc. kaxkgoro B COOTBETCTBYHOLLIEM pacTBoOpUTENE, HanpuMep B H-oKTaHe, ANs Ncnblta-
HUNA paspeLluatoLein CNOCOBHOCTU KONMOHKMN.

MpepynpexaeHne — H-OKTaH BOCNIaMeHAEM 1 BpedeH Npy BAbIXaHU.
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/.8 Cmecb ONd UCnbITaHUA OTKIIMKA geTekropa. To4YHO B3BelleHHas CMecb NMpubnn3nTenbHO paBHbIX
Macc He MeHee 6 H-napadPuHOB, OXBaTbiBaoLWada YMCcCno aToMOB yriepoda B gnanasoHe oT 10 no 44. PacTeops-
0T OAIHY YacCTb 3TOU CMECU NPUBNN3UTENBHO B NATN YacTax CS, (Unu B AocTaTovHOM Konndectee CS,, UTOODb!
obecneynTb CTabUNbHLIA pacTBOP NPY KOMHaTHOW TeMnepartype).

7.9 Boaopoa BbICOKOWU YMCTOThI (CBODOAHBLIN OT yrneBoaopoaoB). MIcnonb3yeTcs B KAa4ecTBE TOMSTUBHO-
rorasaagna s,

MpenynpexaeHne — Bogopoa noa gaBneHnem — vpe3Bbl4anHO BOCMIIaMEHSAOLWNACA ras.

7.10 BHyTpeHHMN cTtaHaapT. CMecb NPUONUINUTENBHO PAaBHLIX KOMUYECTB YeThbipex H-napaduHoOB C
H-C 14 No H-C 47 BKNMtounTENbHO. KOHLEHTpaLuuu oTaenbHbIX KOMNOHEHTOB MOTYT OblTb TOYHO HEN3BECTHbI, HO
OHW ACIKHBI ObITh B Npegenax NMHEeNHOro gnanasoHa UCnofb3yemMoun 3NeKTpOHHOW cUcTeMbI/aeTekTopa.

7.11 XKuakaa pasa. IHepTHaqa HenonapHasa XXMAKOCTb UM cMosia HU3KOW NeTy4ecTu.

OObIYHO NCNONBb3YIOT CUMUKOHOBYHO CMOJTTIUCTYIO pe3nHy. Hanbonee yaoBNeTBOPUTENBHA 3arpyska XXuna-
ko pasbl — 0T 3 % 4o 10 %.

/.12 TBepabin HocUTeNb. AnaTtoMUT (MHQY30pPHasA 3eMNda) UMK paBHOLUEHHBIN MHEPTHLIM MaTepuan B
Buae Yactul. ObblvHbIE pa3Mephl YacTUL HaxoaaTces B AnanasoHax 60/80 mew nnm 80/100 meLw.

8 OT6op npob

8.1 [lpobbl Ana aHanusa no HacTodwemy MeToay Heobxoaumo oTbupaTb B COOTBETCTBUM C
ACTM 14057 nnn aHanorm4HbiMn HauoHanbHbIMA CTaHOApPTaMMN.
8.2 [Npobbl AOMKHBI XPaHUTLCA B repMeTUYHbIX EMKOCTSX.

9 lNoarortoBka annapaTtypbl

9.1 lNoaroToBKa KONMOHKA

MoxeT BbITb MCNoNb30BaH NMNobon NoaxoasiLMA METo, KOTOPLIN COOTBETCTBYET TPeDOBAHUAM K KOMNMOH-
Ke, ykasaHHbIM B pasaene 10.

9.2 KoHAULUUOHUpPOBaHUE KONMOHKN

KonoHKy HeobxoanumMo KOHAULUMOHUPOBAaTL NMpXU MakCUManbHOW TemnepaType, YToObl YMeHbLUUTb Apend
HYyNeBOW NUHUK, BbI3bIBAEMbIN YTEYKOU HANONHUTENA KOMOHKA. KONOHKY MOXHO KOHOMLUOHUPOBaTh OYeHb
ObICTPO U 3P PEKTUBHO NMPU UCMIONbL30OBaHMK CneayioLlen npoLeayps.l.

9.2.1 loacoeanHSAOT KONMOHKY K CUCTEME BBOAA, OCTaBUB CBODOAHBIM KOHEL, AN AeTeKTopa.

9.2.2 lpoaysaloT KONOHKY rasoM-HOCUTeNneM npu TemMnepaType okpyxatLen cpeabi.

9.2.3 3akpbIBalOT KpaH ras3a-HOCUTENA U Aat0T KOMOHKE NMOMHOCTLIO COpOCUTL AaBNeHMe.

9.2.4 ['epMeTUYHO 3aKpbIBaOT OTKPLITBIN KOHEL, AN AeTekTopa noaxeasawmm crocobom (Konnadvkom).

9.2.5 lloBbIWLAOT TEMNEpaTYpy KOMOHKKU A0 MakCMManbHOW paboden TemnepaTypbl U NoaAAepKUBAOT
KOIMOHKY NMpu 3TON TeMmnepaType B TedeHne 4—6 4, He NponycKkagd NoToK Yepes KONMOHKY.

9.2.6 OxnaxaarT KONOHKY A0 TeMnepaTypbl OKpyXaroLen cpeqbi.

9.2.7 YOansawT KONna4yok ¢ KOMOHKKM N NOACOeAUHSIIOT KONOHKY K AeTeKTopy. BHOBb yCTaHaBMMBAIOT
NOTOK HOCUTENA.

9.2.8 lporpaMmmMunpyoT HECKOMBLKO pas TeMnepaTtypy KONOHKK A0 MakcUMalnbHOM C 0ObIMHOW CKOPOCTbIO
NoTOKa rasa-HocuTen.

9.3 AnbTepHaTUBHbLIM MeTOAOM KOHAULUMOHUPOBAHUSA KONMOHOK SAIBNSIeTCSA MeTod MPOoAYBKU KOJOHKA
(0OTCOEANHEHHOW OT AETEKTOpA) rasoM-HocUTenem B TeveHne 12—16 4 npu makcumanbHOW paboyein Temnepa-
TYPEe KONOHKU. OTOT MeToa ABNsieTCs 3P eKTUBHBIM AN KONMOHOK C NepBOHaYansHON 3arpy3kon 5 % Xuakon
pasbl.

9.4 XpomaTtorpad

PaboTty Ha npubope NpoBOAsAT B COOTBETCTBUN C MHCTPYKLMEN N3rOoTOBUTENS. TUNKUYHBIE pabouvune yCno-
BUS NpuBeaeHbl B Tabnuue 1.

9.4.1 [1na HopManbHOW paboThl KONMMOHKN Kak rasoKnaKoCTHOW XpomMmaTtorpadnyeckon n Ytodbl UCKIHO-
YATb BO3MOXXHOCTb 3aCThiBaHUSA XKNOKoW pasbl, cneayet nsberatb OUeHb HU3KOW HavanbHOW TemMnepartyphl
KONOHKW. 3a AONONTHUTENBHON MHCTPYKUMEN cneayeT obpallaTtbCs K NPON3BOAUTENIO XUAKoW dpaskl. Havanb-
Has TeMnepaTtypa KoONMoHKN A0MMKHA ObITb HU3KON HACTONBKO, YTODLI MONYYUTb KAanMbpoBOYHYO KPUBYHO, OTBE-
yatoLyo TpeboBaHUsIM, ykasaHHbIM B 6.1.3.
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9.4.2 [BYOKUCbL KpeMHUA OT CXXUTaHUA MaTepuana KoNMoHKM oTkNnaabiBaetTcd Ha ropenke [NAL. 910 oTno-

XXeHne HeobxoaMMOo perynsapHo yaansiTh, O4MLLasA LWETKOW, BO n3bexxaHne N3aMeHeHNs XxapakTepUCcTUK YyBCTBI-
TeNbHOCTU AeTeKTopa.

9.4.3 OTNOXeHUA ABYOKNCU KPEMHUS MOTYT NPUBECTU K TOMY, YTO NNaMsl MOracHeT. ITy NpobnemMy MoX-
HO pellnTb, UCMOMNb3YH ropernky BHellHUM guameTpoM He meHee 0,76 mm (0,030 gronma).

10 XapakTepucTUKU CUCTEMbI

10.1 Pa3pewarwowaa cnocobHoOCTb

AHanM3npyloT annMKBOTY CMeCK ANd UCNbITaHUA paspellarowen cnocobHOCTU KONOHKU (7.7), NCNONb3y4
Te Xe YCNoBusA, YTOo 1 Npu aHannse obpasLoB. Paspewatolasa cnoCobHOCTb KOMOHKK ANdA NMKOB NapaduUHOB

H-C 15 N H-C g AOIMKHA HAX0ANTbCA MeXQy TPeMs U 4eCATbIo NpU pacyeTe No crneayowen popmyne (CM. pUCy-
HOK 1)

R = 2(t2 _t'l) | (1)
1,699(Y, +Y;)

roe R — paspeuwatolast cnocobHOCTb;
{, — Bpems BbiXxoda Makcumyma nuka H-C 4 g, C;
t, — Bpems Bbixoda Makcumyma nuka H-C 4, C;
Y5> — LUMPUHA Ha NONOBUHE BbICOThI NKKa H-C 4 g, C;
Y, — LUMpUHA Ha NONOBUHE BbICOThI NKKa H-C 44, C.

10.2 lNMoBTOpAeMOCTbL BpeMeHU yaepXXuBaHus

Cuctema gosmkHa yaoBNeTBOPATb MOBTOPAEMOCTN BpeMeHN yaepXXUBaHUs Npm UCNblTaHUM KannbpoBoY-
HOW cMecun. Bpemsa yaepxmBaHua NMKoB 4 KannbpoBo4YHOW cMecK He 0TKHO NpeBbillaTh 6 C.

10.3 lNpoBepka paboTbl CUCTEMDI

AHanM3npyoT YyBCTBUTENbHOCTL AeTekTopa (7.8), Ncnonb3aysa KanmbpoBOYHYHO CMECh B YCNOBUAX UOEH-

TUYHBIX aHann3y obpasuoB. PaccunTtbiBaloT KOSPPUUMEHTBI YYBCTBUTENLHOCTU OTHOCUTENBHO H-AeKaHa No
cnegyloLwlein popmyne

Fa=(Ch/AN(C10/A10), (2)

rae F, — Ko PULUNEHT YyBCTBUTENBHOCTU OTHOCUTENbHO H-AeKaHa;
C, — KOHUeHTpaLuua H-napadgunHa B CMecH;
A, — nnolwagb nuka H-napadunHa;
C .o — KOHLeHTpauusa H-AeKaHa B CMecH;
Ao — NUoLwlaab nnuka H-gekaxa.

Beog obpasua

Y Yo

[ ekcapeKkaH OkTagueH

PucyHok 1 — lNapameTtpbl paspelatowen cnoCobHOCTU KONTOHKM
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10.3.1 KoadppurLUMEHT HyBCTBUTENBHOCTN f KaxKaoro H-napadunHa He JomKeH OTKITOHATLCA OT e AUHULLbI
boneedvemHa 10 %.

10.3.2 bbIno oTMeYeHo, YTo ANA HEeKOTOopbIX XpomaTtorpadyoB kosdpdpuumeHTbl YyBCTBUTENBHOCTU ANA
BbICOKOKUMALWMUX H-NapapUHoB (0T H-Coq A0 H-Cyy) USMEHANUCH NOCe TOro, Kak oblnu npoaHanmsnpoBaHbl
HeCKONbKO 0obpas3uoB cbipon HedTU. NS npoBepKn cTabuUbHOCTU CUCTEMBI MPOBEPOYHOE UCMbITAHUE MOBTO-
PAOT Nocne aHanusa aecatn obpasuos. Ecnm cuctema Bece elle oTBeYaeT YCTAaHOBNEHHOMY peXXnmy pado-
Tbl (10.3.1), TOHET HEODXOAUMOCTU MOBTOPATL 3TY NPOBEPKY NOcne nocneaytoLlnx aHanmsos. OaHako NonesHo
MOBTOPATb NPOBEPOYHbIE UCTIBITAHUA NPU 3aMeHe KOMMNOHEHTOB AeTeKTopa.

11 lNpoBeaeHue NCNbITaHUA

11.1 AHanu3 KoMneHcauuu HyneBOoU NIMHUK

UTobbI KOMNEeHcUpoBaTL Apendd HyNneBou NMUHUN U CABUT (OTKIMOHEHWE) CUTHaNAa, BbIYATAOT NMPpodunnb
NNIoLWAaaN Y3KMX YH4aCTKOB XONMOCTOro onbiTa M3 aHanuaa obpasia, YTobbl NoNy4YnTh Y3KME YyH4aCTKU CKOPPEKTU-
pPOBaHHOW Nnowaan. 3ToT Npodounb Nony4aroT cneaywmm odbpasom.

11.1.1 Tlocne yCcTaHOBKU YCNOBWUA, COOTBETCTBYIOLLUX TEXHUYECKNM TpeboBaHNSAM, TeMnepaTtypy Tep-
MOCTAaTa KOJIOHKU NPOorpaMMUpyroT Ha OOCTUXKEHWE MaKCUManbHOW TeMnepaTypbl, KoTopasi 0yaeT NCNOoMb30-
BaTbCH, U BblaepXMBatoT He MeHee 10 MUH.

11.1.2 Cnegysa cTporo ycTaHOBMEHHOW Npoueaype, oXnaXaarT KOMOHKY A0 BblOpaHHOW HavanbHOM
TeMneparTypbl U gatoT B TedeHne He MeHee 3 MUH YCTaHOBUTLCSA paBHOBECUIO NMPU 3TOU TeMnepaTtype.

B To4HO yCTaHOBNEHHOE NpoLeaypou BpeMd 3anyckaloT TeMnepaTypHYHo NporpamMmmMy KONMoHKN, He BBOAS
obpaseLl (XoNoCToM ONbIT).

11.1.3 Tlony4aloT gaHHbIE MO PeXXrMy Y3KOro ydacTka nnowaan (6.2.2), peructpupys yskme y4acTKm nro-
Laan ANd KaXXaoro MHTepBana BpeMeHM OT Havana aHanusa 4o koHua. BaxkHo, 4Tobbl BpeMsi NpoBeeHUA BCEX
namepeHnn dbINo oaNHAKOBLIM Kak 4151 XONOCTOro onbiTa, Tak 1 Ang ncneltaHna odbpasua.

11.1.4 B geHb npoBegeHUst aHannm3oB 064a3aTeNbHO BbIMOHAKT XONOCTON ONbIT.

[MTpnmevdaHne 1 — TpyaHO NONy4YNTb NOMHOCTBIO YAOBNETBOPUTENBHYIO HYNTEBYHO NIMHUIO, KOFA4a KOMIMEHCa-
LMS ncnapenHuns Xxnagkom drasbl NPOBOANTCSH PABHOUEHHLIMU CABOEHHBIMU KONOHKAMK 1 AeTekTopamn. Ha npaktnke Haw-
NYYLWYH KOMMEHCALUNIO MOXHO NONYYNTb, HEMNOCPEACTBEHHO BblHMTast NPOodunb NNowaan XonocToro onbita n3 Npouns
aHann3aa obpasua ¢ UCrnonb3oBaHUEM OQHOWN KONMOHKMN.

[TpumedyaHumne 2 — HekoTopble 3aBOACKMUE ra30Bble XpomaTorpadbl UMEOT BO3MOXHOCTb MPOBOAUTb KOPPEK-
TUPOBKW HYIEBOW NMNUHUN (N3 COXPAHEHHOIO XONOCTOro OMNbITa) HENOCPEACTBEHHO HA CUrHan getekropa. Npu NnpuMeHeHnn
TaKUX CUCTEM AOMONHUTENBHAA KOPPEKTUPOBKA NNOWAAN Y3KUX yHaCTKOB BO3MOXHO He noTpebyeTtcs. OQHAaKO eCnu K CUT-
Hany nocrne KoMNeHcauum HyneBon NMMHNKM 4obaBNAETCS AMEKTPOHHOE OTKINOHEHUE, TO MOXET NOTPeboBaTLCH AOMONHU-
TENbHASA KOPPEKTUPOBKA, TO €CTb BblMUTAHME OTKINOHEHUs. YTobbl yCTaHOBUTL, €CTb N 3Ta AONONHUTENbHAasA
KOPPEKTUPOBKA cUrHana, crnegyert obpatntbcsi K MHCTPYKUMAM KOHKPETHOIo 0b60opyaoBaHus.

11.2 KanubpoBkKa BpeMeHU yaepXuBaHusa B 3aBUCUMOCTU OT TeMNepaTypbl KUNeHUA

11.2.1 B TexXe caMbIX YCIMOBUAX, YTC N ONA XOJIOCTOr0 OnNbiTa, U CNeayda TOMY XKe CTPOro yCTaHOBMEHHO-
MYy cTaHOapTHOMY pexnmy (11.1), BBOAAT B XpomaTtorpady COOTBETCTBYIOLLYHO alIMKBOTY KanMbOpOBOYHOU CMe-
cn(/7.4).

[ aHHbIe pernucTpupyroT Takum obpasom, 4TobbI NONYYUTb 3HAYEHUSI BpEMEHUN yaep)KUBaHUA 1 Nnowaan
MUKOB ANA KaXKA0ro KOMMoHeHTa (peXXM AeTeKTUPOBaHMNA NAKa ).

11.2.1.1 Ob6Bbem BBOAUMON KannbpoBOYHOMW CcMEeCK O0MKEH BbITb TakMM, YToObl U3bexXaTb UCKaXKeHUS
dpopm nNuKa Noboro KOMNOHEHTAa B pe3ynbTaTe Neperpyskn KonoHkKU. icka)keHHble MK NpUBeayT B pe3ynbTa-
Te K CMeLLEeHUIO BePXYLUEK NMUKOB (T.e. K OLUMOOYHBLIM 3HAYEHUAM BPEMEHN YOEPXKUBAHUS) U CreaoBaTENbLHO K
olMbKaMm B onpegeneHnn temnepartyp KuneHus. Konnyectso XMakon doasbl B KONMOHKE UMEET NPAMOE OTHOLLIE-
HUe K BenundnHe obpasua.

11.2.2 CTpodaT rpauk, HaHOCA BpeMs yaepXMBaHUA AN NUKa KaXkgoro KOMNoHeHTa HarnpoTUB COOTBET-
CTBYIOLLEN eMy TemMnepaTtypbl (TOUKM) KUNEHUA, Kak npeactaBneHo Ha pUucyHke 2. TemnepaTtypbl KUNEHUA
H-napadHOB NpuBeaeHbl B Tabnuue 2.

CocTaBnsloT Tadnuuy No 3TUM AaHHbIM U COXPaHSAT UX AN NocneayioLlmx pacyeToB.

11.2.3 KannbpoBo4Hasa Kp1Bast Ao/MKHA ObiTb pakTUYECKN NMHEUHBIM rpadmnKomM 3aBUCUMOCTN TEMIE-
paTypbl KANEHNA OT BpeMeHU yaepnusaHus. NockonbKy HepearbHO yNpaBnaTb KONOHKOW Tak, YToDbLI NOMHOC-
TbiO NIMKBNANPOBATL U3TMD HA HMXKHEM KOHLLE KPUBOW, KaNnMbpoBOYHAas CMECh O0/IKHA coaepXaTb HE MeHee
OQHOro H-napadunHa c Temnepartypon Kunenus, pasHon THK obpasua unu Huxe.

bonee TOUHOU ABNAETCA 3KCTPANONALNA KPUBOWN Ha BepXHeM KoHLUe (538 “C) npu yCcnoBUn, YTO 3KCTPAano-
NALUUS HE NPOBOAUTCS BHE NporpaMmMnupyemMoro ydacTtka remMmnepatypbl. OgHako A4ng 6onblue TOHHOCTM creay-

v
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eT NPUHUMaTb BO BHUMAHNE KpanHUE TOYKU Ha KannMbpoBOYHOU KPUBON KaK B BEPXHEWN, TaK U B HUXKHEN YaCTMW.
EcnnHopManbHble napa@uHbl MOXKHO OAHO3HAYHO MAeHTUDULMPOBATL B 0bpasLe, TO 3T 3HAYEHUSI BPEMEH N
yaepXUBaHUA MOXHO UCMONMb30BAaTh ANs1 KANMOPOBKN.

TeMmnepaTtypa kuneHus, °F TemnepaTtypa kuneHus, °C

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

0 5 10 15 20 25 30 35 40
Bpems yaepxvBaHus, MUH

PucyHok 2 — TununyHas kannbpoBoYHas KpUBas

Tab6nwuuya 2— TemnepaTypa KUNneHUs HopMmarnbHbix napaduHos!)

Temnepatypa KUneHus TemnepaTtypa KUuneHus
Yuycno atomos
Yncno atomos yrnepona
yrnepoaa
°C oF o oF
1 — 162 — 259 23 380 716
2 — 89 — 127 24 391 736
3 — 42 — 44 25 402 756
4 0O 32 26 412 774
5 36 Q7 27 422 792
0 09 156 28 431 308
I 08 209 29 440 825
8 126 258 30 449 340
O 151 303 31 458 856
10 174 345 32 4600 371
11 196 385 33 474 885
12 216 42 34 481 898
13 235 455 35 489 012
14 254 489 360 496 025
15 271 520 37 503 037
16 287 549 38 509 048
17 302 576 39 516 061
18 316 601 40 K22 Q72
19 330 626 4 528 082
20 344 651 42 534 003
21 350 674 43 540 1004
22 369 685 44 Hh45 1013

1)

Green, L.E., «Chromatograph Gives Boiling

Point», Hydrocarbon

Processing, May 1976, p. 205.
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11.2.4 KannbpoBKYy «BpeMs yOepKUBaAHUA — TemnepaTypa KUMneHust» obdsisaTtenbHO NpoBOASAT B AEHb
BbIMNONTHEHUA aHAaNN30B.

11.3 lMoarotoBKa obpa3ua

11.3.1 Ob0pasubl, cogepxallue ovYeHb NnerkMe KOMMOHEHTHhI, XpaHAT npu temnepatype ot 0 °C o
MUHYC 5 °C. [epen OTKPbLITUEM 3aKPLIThIM 0bpaseL, OCTaBNAT NPU 3TOU TeMnepaType He MeHee 4 4 (Npeanoy-
TUTENbHO Ha HOYb).

11.3.2 Ana obecnevyeHnsi roMOreHHOCTU obpasel, BCTPSAXMBAOT UNW NepeMelinBaoT U HanusaroT
HeBonbLUYH nopumio (okorno 100 cm3) obpasLa aAng nocneayoLwwero B3BeLUMBaHNA U aHanmnaa.

11.3.3 TsaXenyw BA3KYHO Cblpyto HETb cneayeT HarpeThb U nepemMellaTh, YToObl 0b6ecneyYnTb roMoreH-
HOCTb.

11.3.4 Tlockonbky Boay He namepstoT ¢ nomoulsio NAL, To nepen B3BelMBaHnemM cbpasla ero Heobxo-
OUMO BbICYLUNTL (06e3BOAUTD).

B Bnany sBMecTumocTbio 50 cm® no6asnsoT 2—3 r ocyLuawLwero cpeacTsa, HanpuMmep 6e3B04HOM0 XI0-
pnaa Kanbuumsl, 1 HanonoBUHY 3arnMoNHAT ee 0bpasLIoM.

Bruany nNoTHO 3aKkpbIBalOT KPbLILWLKOW U 3HEPTMYHO BCTpAXMBaloT. [JaloT CMecu BbICTOATLCS HECKOTbKO
MWHYT ANA oceaaHua areHTa.

[TuneTkon yaansoT ocyLeHHbIA CNon Celpon Hedd T ANs B3BeLWWMBaHUA M aHann3a obpasua.

11.3.5 BseewwuBatoT He MmeHee 10 r ocywleHHOro cbpasua ¢ TodHocTho 0,1 Mr B BUany BMeCTUMOCTbIO
25 cm3.

11.3.6 B Ty e Buany 0obasnsaoT npumMmepHo 1 r cMecun BHyTpeHHero ctaHaapTa. OnpeaensatoT Macey ¢
TOYHOCTLIO 0,1 Mr.

11.3.7 Cmecb pa3baBnsaoT NpUMEpPHO paBHbIM 00 beMOM AnUcynbduraa yrnepoaa.

11.3.8 Buany nnoTHO 3akpbiBaloT KPLILLKOW, U CMEeCb 3HEPTMYHO BCTPAXMBAIKOT B TedeHMe 3 MUH Unn Ao
TeX Mop, NoKa KOMMOHEHTLI CMECU NONHOCTLIO He PaCTBOPATCHA APYT B Apyre (CoNntobUnnsnpyotcs).

DTOT pacTBOP UCNOMNbL3YIOT ANA aHanusa «cblipad HedTb NHOC BHYTPeHHWUU cTaHaapT» (11.4.1).

11.3.9 Bo BTOpOW BMane Takoe Xe KoNMn4yecTBo 00e3BoKeHHOro obpasua, kKak M B 11.3.5, paCTBOPSIOT B
paBHOM OOBbemMe ancynbguaa yrnepoaa. 3ToT pacTBOP UCNONb3YIOT ANd aHanusa «celpas HedpTb 6e3 BHYTPEH-
Hero ctaHgapTta» (11.4.4).

11.4 AHanu3 obpasua

11.4.1 B ycnoBUAX TOYHO TaKMX Xe, KaK 1 41 XONIOCTOro onbita 1 aHanusa kanmoposkn (11.1 1 11.2),
crieqysi CTporo onpeaeneHHbiM ycnosusam aHanmsa(11.1), B xpomatorpady BBoasiT 1 Mk pazdasneHHOU CMecu
«Cblpada HedTb NNOC BHYTPEHHUX cTaHgapT». PernctpupytoT npodonne NNowaan Kaxkaoro UHTepBana speMe-
H OO0 KOHLa aHanusa (BKNHYUTENLHO).

11.4.2 llpogonkaloT aHanns Ao AOCTUXKEHUA BpeMeHU yaepXXUBaHugd, a3KkBUBaneHTHOro temMnepartype
knneHna 538 °C (1000 °F).

[Tpun 3TOU TeMnepaType npeKkpalwaloT peructpayuio nnowagen y3kmx ydacTkoB Ha XpoMaTorpamMmme.

11.4.3 Ona makcumMmanbHOro yganeHus TsXXenblX KOMMNOHEHTOB, OCTalOWUXCA B KONMOHKe, NpoaomkaloT
HarpeBaHue KONOHKK Ao Tex nop, noka curHan NN He BepHeTCca K HyneBon NMHUK. YToObI YCKOPUTL 3TOT NPO-
LLleCcC MOXXHO NMOBLICUTL TeMnepaTypy KOJNOHKHA.

11.4.4 KonoHKy oxna)agarT 4o ucxogaHou temnepatypsbl. Mcnonb3ya ycnosud, naeHTudHble 11.4.1, BBO-
asT1 1 Mkn obpasua «celpast HepTb 6e3 BHYyTpeHHero ctaHgapTa» (11.3.9). PeructpupytoT npodounbs nnowaau
Ka)kaoro MHTepBana BpeMeHM 40 KoHLUa aHanusa (BKIMHoYNTENbHO).

11.4.5 WcnbiTaHMe obpasua Kak ¢ BHYTpeHHUM cTaHgapToM (11.4.1), Tak n 6e3 Hero (11.4.4) MOXHO
BbINOSIHATL B NMOOOM nopsiake.

12 Ob6paboTKa pe3ynbLTaToOB

12.1 KoppekTupoBKa nnowaau

12.1.1 CKoppeKTUpoBaHHbIe NroLwagn y3knux ydacTKoB NMMKOB ANA Kaxkaoro ucneltaHna (11.4.1m11.4.4)
PacCYUTLIBAIOT, BblUMTAA COOTBETCTBYIOLWME NNoLWaan y3kmx y4acTkoB npodpung xonoctoro onbeita (11.1) ns
KaXkgoro pesynbtata 0boux CnblTaHWUN, YKasaHHbIX BblLLe (NpruMeYvaHue 2).

12.1.2 CyMMMPYIOT CKOPPEKTUPOBAHHbIE NNoLLaan Y3KMX yHaCTKOB OANA KaXA0ro UCNbITaHWs, YToOObI NONy-
YATb B TeYEHKEe UCMbITAHUA ODLLYIO CKOPPEKTUPOBAHHYIO NMOLWaAb B KOHLE KaXXaoro BpeMeHHOro MHTepBeana.

12.2 TeopeTuyeckasn obwan nnowaanb (PUCYHOK 3)

12.2.1 Ha ocHOBaHWW BPEMEHU yAEPXKNUBAHUS U3 KANMDOPOBOYHOW XpomMaTtorpammel (11.2.1) BeibupatoT
3Ha4YeHNA BpeMeHn yaepXXnBaHua, KoTopble Ha S % MeHblUe BpeMeHU yaepxusaHnsa H-C . 4, U OIHO, KOTOPOE Ha
5 % Bonblue BpemMeHu yaepxusaHusa H-C-.
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OTU 3HAYEeHUA BpeMeHU onpeaendoT cerMeHT XpoMaTtorpamMmmel, BKIoYaoLWMy NAKKU BHYTPEHHEro CTaH-
aapTa.

PernctpupytoT oOLLyI0 NNowaab B paMKax 3TOro CerMeHTa U3 XpomaTtorpammel obpasia «cblpas HedTb
Naoc BHyTpeHHU ctadgapt» (11.4.1) (nnowagb AlS, pucyHok 3a). Takke peructpupyroT oLy nnowaab
TOrO XK€ CaMOoro CerMmeHTa 13 xpomMmartorpammsl obpasua «celpas HedpTb» (11.4.4) (nnowaas BIS, pucyHok 3b).

12.2.2 PernctpupytoT oOLWyo nnowaab o0benx xpomMmatorpamMmm 40 BpeMeHU yaepKnBaHUsA, 3KBUBaNEH-
THoOro Temnepartype kuneHnda 538 °C (1000 °F).

l-|yBCT BATCINBbHOCTDb
23500 7

2
21500 3 4

19500

17500

15500
538 °C (1000 °F)

. | A
| | AIS |

Al
0 S 9 14 19 23 28 33 37 Bpewms

a — «Cblpaa HedTb NMOC BHYTPEHHUX CTaHAapT»

13500

11500

9500

7500

5500

3500

YyBCTBUTENBHOCTDL
19500

17500

15500

13500

1500 . 538 °C (1000 °F)
9500

7500

5500

Bl
19 23 28 33 37 Bpems

b — «Cblipas HepTb»

3500

1 — yrnesogopon C14; 2 — yrneesogopon C15; 3 — yrneesoaopona C16; 4 — yrnesogopon C17; 9 — Hyneeas nuHusA; Amn B — obuias
nnowage anenposaHna snnote Ao 538 °C (1000 °F); A'u B'— nnowaaun, COOTBETCTBYIOLLUE HE3NONMPOBAHHOMY 0bpasuy; AlS — nno-

Laab «Chipad HePTh NKC BHYTPEHHUKM cTaHgapT», BlS — nnowagk cermenTa, rae BHYTPEHHUM CTaHOapT 3NICUPYET HA PUCYHKE 34a

PUCYHOK 3 — TUMNUYHbIE XpOMaTorpamMmmol
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12.2.3 PaccuntbiBaloT MmaccoByto gone W BHyTpeHHero ctaHgaprta B obpasue «cbipast HedpTb NIOC
BHYTPEHHUX cTaHaapT» no dpopmMyne

W=I(S+1) (3)

raoe / — macca BHYTpeHHero ctaHgapTa, T,
S — macca obpasua,r.
12.2.4 PaccunTbeiBaloT COOTHOLLUEHWe NnoLwanen r BHe cerMeHTa BHYTPeHHero ctaHgapTa 40 BpeMeHU
yaepXUBaHuda, 3KkBuUBaneHTHoro temnepartype kuneHmnsa 538 “C (1000 °F) sknounTeneHO, XpomMaTtorpamMmmel
obpa3ua «cbipasd HedpTb» U XpomMaTtorpamMmmbl obpasua «cblipas HeMTb NMNC BHYTPEHHUWA cTaHOapT» MO

dopmyne

r=(B - BIS)/(A — AIS), (4)

rae B — obwaga nnowagb Ao 538 °C (1000 °F) BKNOYNTENBbHO XpoMaTorpaMmmel 0bpasLa «chipast HePTb»;
BIS — obwaga nnowagb cermMmeHTa BHYTPEHHEro cTaHaapTa XpoMaTtorpaMmmel obpasiua «cblpas HedTb»;
A —obuwagannowaab Ao 538 °C (1000 °F) BkntovnTENbHO XpOMaTOrpamMmmsbl «chipast HeTb NMHOC BHYTPEH-
HUW CTaHOAapPT»;
AlS — oblas nnolwaab cerMeHTa BHYTPEHHEro cTaHaapTa XpoMaTtorpaMmmbl obpasLa «cbipast HedpTb NNHOC
BHYTPEHHUU cTaHOapT».
12.2.5 PaccunteiBalOT TeopeTnyeckyto obLyo nnowaas 7 ana xpomartorpammbl obpasua «cblpad
HedTb» (Nnowaas B + B, pucyHok 3b) no doopmyne

T=[(AIS - r) - BIS] [(I- W)W, (9)

rae AlS — obwaa nnowaab cermeHTa BHYTPEHHEero ctaHgaprta XpomMmartorpammbl obpasua «cblipas HedTb
NNIOC BHYTPEHHUI cCTaHOapT»;
I — COOTHOLUEeHMe Nnowagen BHe cermeHTa BHyTpeHHero ctaHgapta o 538 °C (1000 °F) (BknovnTens-
HO) AN 0benx xpomatorpamm [bopmyna (4)];
BIS — obwas nnouwaas cermeHTa BHYTPEHHEro ctaHgapTa xpoMmarorpaMmmel obpasua «cbipast HePTb»;
W — maccoBas 4onst BHYTpeHHero ctaHgapTa B obpasle «cbipasi HedpTb NMHOC BHYTPEHHUA cTaHa4apT»
[(popmyna (3)].
12.2.6 PaccuutbiBaloT octaTok RES cBhiwe 538 °C (1000 °F), % macc., no popmyne

RES = 100 — (B/T - 100), (6)

raoe B — obuwasa nnowaab xpomaTtorpaMmmel obpasua «celpast HedpTb» Ao Temnepatypsbl 538 °C (1000 °F);
T — TeopeTnyeckada odblaa nnowagb XpomaTtorpaMmmMmel obpasua «celipad HedpTb» [opmyna (9)].

12.3 PacudeT pacnpegeneHud TeMmnepartyp KUneHus
12.3.1 PernctpupytoT BpemMd, Npum KOoTopom oblias nnowagb B Hadane Xpomartorpammbl obpasua

«cblpas HepTb» paBHa 0,5 % TeopeTudeckoun obulen nnowaan T [opmyna (5)]. TemnepaTtypa, SKBUBaleH-
THas 3TOMYy BpeMeHN, — HaJanbHas TeMmneparypa kuneHust oopasya THK.

12.3.2 CKOppeKTnpoBaHHYo 0OLLYHO NNoLWAaab B KOHLUE KaXXaoro nHTepBana BpemMeHn ymHoxaroT Ha 100
N OenaT Ha TeopeTudecKkytlo obwyto nnowaab T [popmyna (5)]. B pesynbTate nonydarT BbIXO4 OTroHa
(% Macc.) Ang KaXaoro y3koro yvyacTtka B KaXK4bl BpeMeHHON MHTepBar.

12.3.3 3anuceiBatoT B BUAe Tabnuubl napamm odLwmnin Beixod oTroHa (% mMacc.) 1 BpeMs yaep>KMBaHUA B
KaXkKaoM BpeMeHHOM MHTepBarne.

12.3.4 Wcnonb3ys nMHENHYO MHTEPNONSLUUIo, MPU HEODXOAUMMOCTU ONPEaenstoT BpeMs, COOTBETCTBYHO-
LLiee KaXaoMy NpoueHTy B MHTepBane, ¢ 1 % 4o npoueHTa, COOTBETCTBYIOLWEro BpeMeHU 3IIoUpoBaHMS Nnpin
Temnepatype 538 °C (1000 °F).

12.3.5 Onakaxgoro 1% 1 cooTBETCTBYIOLWEro eMy BpeMeHU yaepXnBaHus onpeaensatoT COOTBETCTBYIO-

LYy TemMnepaTtypy no tabnuue KannmbpoBOYHLIX AaHHLIX «BpeMsl yAep)XUBaHUA — TemMnepaTtypa Kune-
HUs» (11.2.2).

13 OdopmMneHue pe3ynbLTaToB

13.1 3anuceiBaloT crneayoLyo MHopMaLuuio:

13.1.1 TemnepaTtypy ¢ TouHOCTbIO A0 0,5 °C (1 °F) B TOUKe Havana KuneHna n temnepaTypy yepes Kax-
abin1%.

13.1.2 Obwunin octatoKk npm temnepartype Bblile 538 °C ¢ TouHocTeo 40 0,1 %.
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14 Tlpeun3noOHHOCTb N OTKITOHEeHue

14.1 NMpeyn3noHHOCTLb

[TpeLun3noOHHOCTb HacTofAWero MeToda WCNbITaHWA onpeaeneHa Me)knabopaTopHbIM CTaTUYECKUM
McecnegoBaHMeM ¢ ydacTnem 8 nabopaTtopuin Ha 5 obpasuax.

14.1.1 lNoBTOpAEMOCTb

PacxoxgeHune mexay AByMsl nocneaoBaTenbHbIMW pe3ynbTaTamMmn UCNbITaHUA, MOSTYYEHHbIMA OOHUM U
TEM Xe onepaTopoM Ha OJHOM U TOM e npmnbope Npr NOCTOAHHBLIX YCITOBUAX HA MOEHTUYHBIX BellecTBax B
TevyeHne AnnTeNbHOro BpeMeHu Npyu HOpMaribHOM 1 MPaBuibHOM BbINOTHEHUU UCTIBITAHUA AaHHBIM METOA0M,
cyMTaeTcs NpaBUbHBIM, €ClN NONyYeHHble 3Ha4YeHUsA NPeBbILLAaT YKasaHHble B Tabnuue 3 ToNbKo B OHOM
crny4vae U3 gsaguaTu.

14.1.2 Bocnpou3BoguMoCTb

PacxoxageHne mexay AByMA eAUHUYHBIMN HE3aBUCUMbIMU pe3yfibTaTaMn UCTbITaHWA, NONyYeHHbIMU
pa3HbIMW cnepaTopamum, padboTaroWwMMM B pasHbiX NabopaTopusax, Ha MOEHTUYHbBIX UCMBITYeMbIX obpa3Lax B
TevyeHne AnnTeNbHOro BpeMeHu Npyu HopMaribHOM Y MPaBUibHOM BbINOTHEHWUU UCTIBITAHUA AaHHBIM METOA0M,
cyMTaeTcs NpaBUbHBIM, €ClN NONyYeHHble 3Ha4YeHUsA NPeBbILLAaT YKasaHHble B Tabnuue 3 ToNbKo B OHOM
crny4vae U3 gsaguaTu.

Tabnwuya 3 —TloBTOpAEMOCTb N BOCMNPOU3BOANMOCTb

% OTroHa [ToBTOpAEemMOCTh, °C BocnpoussogumocTts, °C
THK 3,7 10,6
5 4.7 14,8
10 6,9 11,3
20 0,8 15,4
30 7.0 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
90 20,7 44 .9
OcTaTok 2,6 % macc. 3,1 % macc.

[TpnmeyaHnwune3d— Obpasubl, BKITIOYEHHbIE B UCCNEeA0BaHUE, UMENnn OcTaTku B agnanasoHe o1 3 % o 30 %.
Obpa3suybl, UMEOLME OCTATKU BHE 3TOrO gnanasoHa, MOorytT UMeTb APYryto Npeumn3noHHOCTb.

14.2 OTKNOHEeHuUue

Hactoawunn metoq UcnelTaHUA Angd onpeaeneHunsa pacnpeaeneHnda npedenoB KUMNeHUa Cblpon HeERTU
ra3oBoOU XpomMaTorpadmen He UMeeT OTKITOHEHWUI, TaK KaK pacnpegerneHune npegenoB KUNEeHUA MOXHO onpeae-
NMNTb TONBKO KOHKPEeTHbIM MeTOA0M UCNbITaHUS.

14.2.1 HeBO3MOXHO CTPOro TEOPETUYECKU ONnpeaennTb pacnpeaeneHune npeaenoB KUNeHUs HePTAHBbIX
bpakunn n3-3a CrioXXHOCTU CMECH, a TakKe HeyUYTeHHbIX B3auMOo4eNCTBUAN MeXay KOMNOoOHeHTaMu (Hanpumep,
noBegeHne aseoTponHbIX cMecen ). HekoTopele gpyrme MeToabl, UCNoNb3yeMble AN onpeaeneHnda pacnpeae-
NneHnst NpeaenoB BbIKUMAHUSA, NpeaycMaTpUBaloT UCMONb30BaHNE Kakoro-HMbyab ousnveckoro npolecca,
HanpumMmep obbIYHOW NEepPeroHKNU NN rasoxpomartorpadmnyeckon naeHTUudpnkaumm. 3To NPUBOANUT K HEBO3MOXK-
HOCTW YyCTaHOBNEHUA UCTUHHOTO 3Ha4YeHUd, Mo OTHOLUEHUIO K KOTOPOMY MOXHO paccyuTaTb OTKIIOHEeHMe, TakK
Kak BCce onpegeneHns BO3MOXHbI TOMbKO AN KOHKPETHOro Metoaa.

12
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[MpnnoxeHwne X1
(cnpaBo4HOe€)

CpaBHeHUe ¢ TPaAULUOHHON NepPeroHKou

X1.1 Metoauncnbitannsa ACTM [ 2892 ssBnsieTcs ctaHaapTHBIM ANA TPAagULMOHHOW NEPEroHKU ChIpOn HE TI.

X1.2 bblnonpoBeaeHo CpaBHEHME pe3ynbTaToOB HACTOALWENO METOA4A UCMNbITAHUSA C pe3yrbTaTtaMmu MeToaa UcnbiTa-
HUA ACTM I 2892.

[To meTogy ncneitanna ACTM [1 2892 tpyaHo yctaHoBuTb THK 1 nerkyto Yactb Cblpon HEPTU, 1 ANA NpeaoTBpaLLe-
HUSA KPEKUHra obpasua neperoHky Heobxoanmo orpaHnynTb Temnepartypoun 400 °C.

X1.3 CHockal) ocoBenHo BaxHa, NOCKONbKY MOKa3biBaeT HENOCPEACTBEHHOE CpaBHEHWE pPe3ynbTaToB, NOMYyYEH-
HbIX B KPYIrOBbIX UCMbITAHUAX HACTOSALWEro metoga n metoga nenoitanna ACTM [1 2892, BkntoveHb! ganHble Nty nabopa-
TOPUMN.

R Ceballo, C.D., et al Rev. Tee. INTEVEP, 7 (1), pp. 81—83.
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Mpunoxenwne A
(cnpaBo4HoOe€)

CBeaeHMda o0 cooTBEeTCTBUU cCbiNOoYvHbIX cTaHgapToB ACTM ccbiNnoYHbIM HaLlMOHaNbHbLIM
cTaHaapTam Poccumnckon ®epgepauum (M A€ UCTBYOLWLUM B 3TOM KadecTBe MeXrocyaapcTBeHHbIM

TadbnwualA.1

cTaHAapTaMm)

Obo3HaYeHUe CChINOYHOro

CTteneHb COOTBETCTBUSA

Obo3Ha4vYeHUe 1 HAMMEHOBaHUE CooTEBETCTBYHOLWEro HaunoOHaJIbHOIoO

cTaHaapTa cTaHaapTa
ACTM [] 2892 — *
ACTM 1 4057 MOD [OCT 2517—85 «Hed1b n HedTenpoaykrel. MeToabl oTbopa

npo6»
[OCT P 52659—2006 «Hedbte n HedbTenpoaykrel. MeTtoasbl
py4HOro otbopa npod»

BETCTBUA CTaHOAPTOB.

MOD — moanduumnpoBaHHble CTaHOAPTHI.

* COOTBETCTBYOLWMN HAUMOHAlBHbIN CcTaHAAapT OoTCyTCTBYET. 1o ero yrBepXxgeHus pekoMmeHgyeTcs NCnonb3oBaTh
NnepeBo Ha PYCCKUN A3bIK A4aHHOro ctaHaapTa. [lepeBog gaHHoOro craHgapra Haxogutcesa B PegepanbHOM MHoOpMaumn-
OHHOM hoHAE TEXHUYECKNX PErMamMmeHTOB U CTAHOAPTOB.

[Tpunmedanune—B HacToawen Tabnuue NCNonNb3o0BaHO cneayLlee ycnoBHoe 0603Ha4YeHne CTENEHN COOT-

14
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YAK 662.753.1:006.354 OKC 75.040 E29 OKCTY 0209

KntoueBble cnoBa: cblipas HedTb, rasoxpomartorpadundeckuin metoa, HedTb, pacnpegeneHne KOMMNOHEHTOB
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