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OCHOBHbIE MOMNOXEHUSA»

CBepeHusa o cTaHaapTe

1 NOAOINOTOBJIEH OTKpbITbIM aKUMOHEPHBLIM 06LLLeCTBOM «Bcepoccuincknii Hay4yHo-uccnegoBaTesb-
CKUIM MHCTUTYT no nepepaboTtke HedhTn» (OAO «BHUU HIM» ) Ha ocHoBe COGCTBEHHOIO ayTEHTUYHOIO NepeBoaa
Ha pyCCKuUi A3blK CTaHA4apTa, yKka3aHHOro B NyHKTe 4

2 BHECEH TexHu4ecknm koMuteToM no ctaHgaptusaumm TK 31 «HedTaHble TonnmMBa n cMmasoyHble
MaTtepuanbi»

3 YTBEPXOEHWBBEJEH B IEVCTBWE Mpukasom PeaeparnbHOro areHTcTBa no TEXHUYECKOMY pery-
nMpoBaHuto u MeTponorum ot 27 aekabpsa 2010 . Ne 1132-cT

4 Hactosiwun ctaHgapT naeHtudeH ctaHgapty ACTM [ 5307—97(2007) «OnpegenexHve npegenos
BblKMNaHUA Cbipoi HebTM MeTogoM rasoBon xpomaTorpacdum» (ASTM D 5307—97(2007) «Standard test
method for determination of boiling range distribution of crude petroleum by gas chromatography»).

HanmeHoBaHMe HacToSALLEro cTaHAapTa U3MEHEHO OTHOCUTENbHO HaMMEHOBaHMWS YKa3aHHOro ctaHgap-
Ta ansa npueeaeHus B cootsetctane ¢ FOCT P 1.5—2004 (nogpa3sgen 3.5).

[Mpv NpUMEHEHUN HacTosALWEero CTaHaapTa peKkoMeHayeTCs UCNOoSb30BaTbh BMECTO CChIFIOYHbIX CTaHaap-
ToB ACTM cooTBeTCTBYOLME UM HaLMOHanNbHble cTaHaapTbl Poccuiickon Pegepaumm n MexrocyaapCcTBeH-
Hble CTaHgapTbl, CBEAEHUSA O KOTOPbIX NPUBEAEHBI B AOMNOMHUTENBHOM NpunoxeHun OA

5 BBEJEH BIEPBbIE

UHopmayusi 06 usMeHeHUsIXx K Hacmoswemy cmaHdapmy nybnukyemcsi 8 exe200H0 u3dagaemMom
UHGhopMaUuUOHHOM ykaszamerne «HayuoHanbHble cmaHdapmbly», a mekcm udMeHeHUl U Mornpasok — 8 exxeme-
CSIYHO u30asaeMbix UHGhOPMaUUOHHbIX yKazamernsx «HayuoHansHbie cmaHdapmabl». B cniyyae nepecmompa
(3ameHhbl) unnu ommeHbl Hacmosiuw,eao cmaHOlapma coomsemcmeyroujee ygedomseHue 6ydem onybriukogaHo
8 exxeMecsIYHO uzdasaemMoM UHGhopMayUuoHHOM ykasamerie «HayuoHanbHeie cmaHdapmei». Coomeemcmey-
rowasi uHghopmauusi, yeeOoMiieHUE U MeKCMbl pa3Melyaomes makxe 8 UHghopMayUuoHHoU cucmeme obuwe2o
ronb308aHUs — Ha oghuyuanbHoM catime @edepasibHO20 azeHmMcmea o MexHUYEeCKOMY peaysiuposaHuio U
Memporsioauu 8 cemu VIHmepHem

© CraHgapTtuHdopm, 2011
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NPOCTpPaHEH B Ka4yecTBe Od)VILI,I/IaJ'IbHOFO n3naHus 6es pa3peLueHnsa dJe,qepaanoro areHTcTBa no TeXHN4Yecko-
MYy perynmpoBaHuio n METPOIOrnun
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HAUMWOHANBbHBIAN CTAHOAPT POCCUUCKONW SGEOEPALUUM

HE®Tb CbIPAA

FasoxpomaTorpaquecmﬁ MeTopn onpeanenieHnA pacnpeperieHnNAa KOMNOHEHTOB
no Anana3oHy TeMnepaTtyp KuneHus

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

Data BBegeHusa — 2012—07—01

1 O6bnacTtb NnpUMeHeHus

1.1 HacTtoswun ctaHgapT pacnpocTpaHseTcsl Ha CBODOAHYI0 OT BOAbI ChIPYo HE(PTL 1 yCTaHaBnMBaeT
MeToZ[ onpefeneHus pacnpefeneHns KOMNOHEeHTOB HeddTU No TemnepaTtypam kuneHusa ao 538 °C (1000 °F)
BKMOUMTENbHO. MaTtepuan, kunsawmm npyu tTemnepartype Bolille 538 °C, peructpupytoT kKak ocTaTok. Hactoswwnin
MeToZ UCMbITaHWA NPUMEHMM K NpeAcTaBUTENbHbIM 06pasLam Cbipo HedTu, MPOGbI KOTOPO MOXHO pacTBO-
puTb B pacTBOpUTESNE U 0TOOPaTh MUKPOLLINPULIEM.

1.2 3Ha4yeHus, ycTaHoBMeHHble B eauHnuax CU, crnegyeT cumtate cTaHgapTHeIMWU. EguHnub (glonm,
byHT), NpBeaeHHbIE B CKOOKaXx, AaHbl TONBKO 4SS CBEAEHUS.

1.3 TlpuMeHeHne HacTosLero ctaHgapTa MoXeT BbITb CBA3aHO C UCMOMb30BaHNEM OMNACHbIX BELLLECTB,
onepauui 1 obopygoBaHus. B HacTosiLem cTaHgapTe He NpeayCcMOTPEHO PacCMOTPEHUE BCEX BOMPOCOB
obecneveHus 6e3o0nacHOCTU, CBA3AHHbIX C €ro NnpumeHeHneM. Nonb3oBaTenb HAaCTOALWEro cTaHgapTa HeceT
OTBETCTBEHHOCTb 3a pa3paboTky HEOOXOAMMbIX Mep TEXHUKM 6e30MacHOCTU M OXpaHbl 30OPOBbLS NepcoHana, a
Takke onpegensieT LenecoobpasHOCTb MNPUMEHEHUS 3aKOHOOATENbHbIX OrpaHWYeHun nepen  ero
NCMoSib30BaHMEM.

Ocobble mepbl 6e3onacHoOCTM yka3aHblB 7.2, 7.5,7.6 1 7.9.

2 HopmaTuBHbI€e CCbINKU

B HacTosWem cTaHOapTe UCNoNb30BaHbl HOPMaTUBHbBIE CChINKM Ha crneaytoLme cTaHaapThbl:

2.1 Crangaptel ACTMY):

ACTM 12892 MeTop onpeaeneHns pakLMOHHOro cocTaBa Cbipo HedhTu (Ha KornoHke ¢ 15 TeopeTnyec-
knmu Tapenkammn) [ASTM D 2892, Test method for distillation of crude petroleum (15-theoretical plate column)]

ACTM 14057 PykoBoAcCTBO Nno py4HoMy oT6opy npob HedTn n HedbTenpoaykToB (ASTM D 4057, Practice
for manual sampling of petroleum and petroleum products)

3 TepmuHbI M onpeaeneHns

3.1 BHacTtosilem cTangapTe NpMMEHEHbI criegytoLme TepMUHbBI C COOTBETCTBYOLLMMU ONpeaeneHnsaMu:

3.1.1 nnowapgb y3Koro y4acTtka nukoB (areaslice): lNnowanp, nonyyaemas B pe3ynbtate UHTErpupo-
BaHWS CUrHanoB XxpomMaTorpadnyeckoro getekropa B Nnpedenax onpeaeneHHoro MHTepeana 3HadeHun Bpe-
MEHW yaepXXnBaHus.

Y Mo cebinkam Ha ctaHgaptel ACTM cnepnyeT obpaliaTbcsa Ha canT www.astm.org nnm B cnyx0y ACTM no anekT-
POHHOM NnoyTe service@astm.org. 3a nHdbopmaumen, coaepxaluencst B coopHunkax ctaHgaptoB ACTM, Heobxoamnmo obpa-
LLaTbCHA Ha CBOAHYHO CTpaHULy AOKyMEHTauUMm CTaH4apToB, HaxoasLyocs Ha cante ACTM.

U3spaHue ocbnumanbHoe
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[Mpu onpegeneHnmn NnoLLaan y3knx y4acTkoB NUKOB (6.2.2) napaMeTpbl 4eTEKTUPOBAHUSA NWKa BbIAENSOT
00BOAKOM 1 3aNMCbIBAOT UHTENPUPOBAHHbIN CUrHAN AeTeKTopa Kak NoLLagb Y3KUX y4acTKOB NMKOB A1s nocrie-
JoBaTeNbHbIX PUKCMPOBAHHbIX MO ANUTENBHOCTM MHTEPBANIOB BPEMEHM.

3.1.2 cKkoppeKTupoBaHHas nnowanb y4acTKoB NUKOB (corrected area slice): lNMnowaapk y3kux yyac-
TKOB MWKOB, CKOPPEKTUPOBAHHAs Ha HyJEBYIO JIMHWIO, MOJTyYEHHAas BblYMTaHMEM COOTBETCTBYIOLLIEN NITOLLaAN
y4yacTKa NMUKOB B OMnbiTe C 06pasLioM 1 B XonocToMm (6e3 obpasua) onbite. MoxeT noTpeboBaTbCA KOPPEKTUPOB-
Ka OTKIMOHEHUS cuUrHana.

3.1.3 coBOKynHasi CKoppeKTupoBaHHas nnowaab (cumulative corrected area): O6wasa cymma ckop-
PEKTUPOBAHHbIX NoLWaaen y3kux y4acTKOB NMMKOB OT Havaria aHanmaa 4o onpegenieHHOro BpeMeHn yaepxuea-
Husa 6e3 yyeTa nnoLlaan NMKoB, He MPUHaaneXxallnx aHanmsmpyemomy obpasuy (Hanpumep, pacTBOPUTENHO).

3.1.4 Temnepatypa Hayana kuneHus; THK (initial boiling point, IBP): TemnepaTypa (COOTBETCTBYIO-
LLlasi BpEMEHM YAEePXKMBaHWS), MPM KOTOPOWM COBOKYMHAas CKOpPEKTMpoBaHHas nnowage paeHa 0,5 % teopetu-
yeckon obLen nnowaau.

3.1.5 ocTtartok (residue, RES): KonnuyectBo obGpasua, kunsawee npu Temnepatype Bbiwe 538 °C
(1000 °F).

3.1.6 TeopeTnyeckas obwasn nnowaab T (theoreticaltotalarea, T): MNnowaak, koTopas 6bina 6bl Nony-
YyeHa, ecnu Bbl U3 KONMOHKM BbiN aMNMpPoBaH BeCb 0bpasel,.

PacueT BennuuH, onpegeneHHbIX Boile, npuBegeH B 12.3.

3.2 O6o3HauyeHuA

3.2.1 YrneBogopogHble coegmHeHns 0603HavalT YMCIoM aTOMOB yriiepoaa B coeanHeHunn. MNpeduke
NCnonb3ylT AN ykasdaHus opMbl yrieBogOpPOAHONM Lienu, a NOACTPOYHOE YMCo 0003Ha4YaeT KONM4ecTBo
aToMoB yrrepopa (Hanpumep, HopMmarsnbHbIi AekaH o603HaqatoT n-Cg; nsoteTpagekad — i-Cqy).

4 CywHoCTb MeTOoAA

4.1 O6paseL cbipon HedTM paszbaBnsawT UCYNbUOOM yrinepoaa 1 NosnyyYeHHbIn pacTBOp BBOAAT B
rasoxpomMaTtorpadu4eckyto KONoHKy, pasaensioLLyto yrnesoaopoabl B COOTBETCTBMM CO 3HAYEHUSAMMU Temne-
paTypbl kKuneHus. TemnepaTypy KOSIOHKM MOBbLILLAKT C BOCNPOU3BOANMON NUHENHOW CKOPOCTLIO U B TeYeHNe
BCEro aHanusa permcTpmpyoT nioLwab, 3aHATY0 XpoMaTorpaMMOn.

Temnepatypy KnneHus onpegensitoT No OCYM BPEMEHN NMyTeM CONOCTaBIIEHUS C KanMBPOBOYHOM KPUBOW,
Nony4eHHOM B TaKMX Xe XpoMaTorpadu4eckmx ycrnoBusax Npyu aHanumae cMecu H-napaguHoB ¢ N3BECTHOWN TEM-
nepatypown kuneHuns oo temnepatypbl 538 °C (1000 °F) BkntountenbHo. OcTaToK, KUMALWKUA Npy TeMnepatype
Bbiwe 538 °C, onpenensitoT NOBTOPHbLIM aHann3oM Cbipoi HedhTH, K KOTOPOW A00aBNeH BHYTPEHHUI CTaHAapPT.
Mcxoas ns aTnx gaHHbIX, paccunTbiBalOT pacnpeneneHme KOMNoHEHTOB Mo hpakLMoHHOMY cocTaBy obpasLa,
cBoBOAHOrO OT BOAbI.

5 HasHauyeHue n npumeHeHue

5.1 Onpegenexuve pacnpefeneHns KOMNOHEHTOB MO Anana3oHaMm BbiKMNaHWA ABMAETCA BaXXHbIM Tpebo-
BaHMeM B aHanuae cbipovi HedTu. [JaHHy0 MHOPMaLMIO MOXHO UCMONb30BaTh AN NPMOM3nTensHOro Noa-
cyeTa npousBoauTenbHOCTN HedTenepepabaTbiBaloLLEero 3asoga v, Hapsdy ¢ gpyron nHdgopmaumen, ans
OL&HKM 3KOHOMMUKM UCMOSb30BaHWs OOHOW KOHKPETHOW Hed TV B3aMeH ApYron.

5.2 PesynbTaTbl, NONyYeHHbIe HACTOSALMM METOAOM UCMbITaHWS, 3KBUBaNEHTHbI pesdyrnbTatam, nony-
YeHHbIM No metoay ncnbitaHns ACTM [1 2892 (npunoxeHue XI).

5.3 Hacroawwmn meTtog ncneitaHus 6eictpee metoga ucnbitaHna no ACTM [ 2892, n ero MOXXHO UCnonb-
30BaTb, KOrga B Hanuyum TonbKo Marnble o6bemMbl 06pasuoB. Takke HaCTOAWNA MeTO4 AaeT pesynbTaTbl
Bnnotb Ao 538 °C, B To BpeMsi kak meTog no ACTM [1 2892 orpaHuyeH Temnepatypon 400 °C.

6 Annapartypa

6.1 MasoBbIN xpomaTtorpacp

Mo>kHO ncnonb3oBaTh NGO ra3oBbIN xpomaTorpacb C HMXKeYKa3aHHbIMU XapakTepuctnkamu, oteedatro-
NN TEXHUYECKUM Tpe6OBaHI/IﬂM no 3Kcnnyartauunn, npuseaeHHbIM B pasaene 10.

6.1.1 OeTtekTop
B HacTosLWeM MeToe UCNbITaHWS UCMOMb3YIOT TOMNBKO NNaMeHHO-MOHN3aLUNoHHbIM aeTekTop (MAL0).
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[eTekTop AomkeH obGecneynsaTtb HenpepbIBHYO paboTy NpU MakcUMarnbHOW UK aaxe Gonee BbICOKOW
Temneparype Ans UCMNoNb3yeMO KONOHKK. [leTekTop AormkeH BbiTb NoAcoeANHEH K KONOHKe TakuM o6pasom,
YTOObI M36EeXKaTb BO3MOXHOWN KOHOEHCALUN.

6.1.2 MporpammaTop TeMnepaTypbl KOJIOHKU

Xpomatorpad AormkeH paboTaTb NPy BOCNPON3BOAVMOM TIMHEWHOM NPOrpaMMUMpPOBaHMKN TEMNEpPaTYpPbI
B AManasoHe, 4OCTaTOYHOM 411 YCTaHOBMEHNS BpEMEHW YAEPKUBAHNSA HE MeHee 1 MUH Npy HavanbHoW Tem-
nepaType KUNeHus 1 3rIIUpOBaHNsS CoeaNHEHUN BNNoTh Ao Temnepatypbl 538 °C (1000 °F), npexae yem byget
OOCTUIHYT KOHEeL, TeMNepaTypHON Nporpammbl.

6.1.3 KpuoreHHbI TepMOCTaT KOJTOHKU

Ecnu HayanbHasa Temnepatypa kuneHus ceipon Hedp v Hxke 90 °C (194 °F), To HayanbHasa Temnepartypa
KOMOHKM JOIMKHA ObITh HUKE TEMNepaTypbl OKpy>KatoLLen cpeabl. ATo TpebyeT NpMMeHEeHNs Ha ra30BOM XpoMa-
Torpade KpMOreHHOro OXNaXkaeHus.

B Tabnuue 1 npuBeaeHbl TUNUYHbIE HaYanbHbIE TEeMMNepPaTypbl KONTOHKK.

Tabnwuuya 1— TunnyHele paboyne ycrnosus

KonoHka
MapameTp KONoOHKM
1 2 3

[nvHa KonoHku, Mm (aronm) 457 (18) 610 (24) 457 (18)
[nameTp KOMOHKM, MM (atonM) 3,17 ('/g) 3,17 ('/g) 3,17 ('lg)
YKnpgkaa cdasa 10 % UCW-982 3 % OV-1 10 % SE-30
Matepuan HocuTens Xpomocop6 PA-AW | Xpomocop6 WA-HP | Xpomocop6 PA-AW
3HayeHne HavyanbHoM TemnepaTtypbl KOMOHKK, °C -30 -30 -40
3HauyeHVe KOHeYHOW TemnepaTypbl kunexus, °C 380 350 360
MporpaMmmmpyemasi CKOpoCTb U3MEHEHWsI TEMMNepa-
Typbl, °C/MyH 10 10 10
Twun rasa-Hocutens Asor enun Asort
CKOpOCTb NOTOKa rasa-HocuTens, Min/mMuH 25 20 28
TemnepaTypa getektopa, °C 400 380 400
TemnepaTypa oTBepcTUS AN BBOAA Npoobl 380 375 400

A) Vicnonb3oBarncs B MexnabopaTopHOM COBMECTHOM MccreoBaHuu 8 nabopatopuamu Ans 5 o6pa3Lios.

6.1.4 Cuctema BBOAa o6pasua

Mo>xHO ucnonb3oBaTth OAHY U3 CrieayLWnX cucTtem BBoaa obpasua.

6.1.4.1 MrHoBeHHOE ncnapeHune

WcnaputenbHas cuctema BBoga obpasiia JosmkHa obecneynBaTth HENpPepbIBHYO paboTy Npu TeMnepary-
pe, 6nn3kon nnmn paBHOM MakcMMarbHOM UCMONb3yeMOW TEMNEPaTYpPE KONOHKK.

Cuctema BBoAa obOpasla Takke AoMmkHa ObITb NOACOEANHEHA K XpOMaTorpadn4eckor KONoHKe Takum
obpasom, 4ToObl M30exaTb KoHAeHcalmm obpasua.

6.1.4.2 Bo Bpems aKcnnyaTauum Xnakuim obpaseL, BBOOAT HEMNOCPEACTBEHHO B FONTIOBHYHO YaCTb KOMOH-
kn. JosmkHbl ObITb NPeayCMOTPEHbI YCTPONCTBA 4118 NPOrpaMMUPOBaHKs TEMMepPaTypbl BCEW KOMOHKM, BKIO-
Yas TemnepaTtypy BBoda obpasua, BNioTb 40 MakCMMarbHOM MCMONb3yeMOol KONTOHKON TeMnepaTypbl.

6.1.5 PerynsaTtop pacxopa

XpomaTtorpad JoImkeH ObITb CHabXeH perynsaTopoM pacxofa, NoAAEePKMBaOLUM NOTOK ra3a-HOCUTENS
NMOCTOSIHHBIM MO BCeMy paboyeMy TemnepaTypHOMY Auana3oHy KoroHk1 + 1 %. BxogHoe gaBneHuve rasa-Hocu-
Tens, nogaBaemMoe K xpomartorpady, AOMKHO ObiTb JOCTAaTOYHO BbICOKUM, YTOOBI KOMMEHCMPOBaTb yYBENnYe-
HWe NPOTMBOLABINEHUS B KOJIOHKE, MO Mepe NporpaMMmnpoBaHmsi NoBbILeHUsI TemnepaTypbl. OGHapyXeHO, YTO
OaBneHune Ha Bxoae, paBHoe 550 kla (80 psig), aABnAeTcsa 4OCTaTOYHbIM 41151 KOJTOHOK Mo Tabnuue 1.

6.2 Cuctema nony4yeHus AaHHbIX
6.2.1 Camonwucey

Ona rpacdmnyeckoro npeactasneHus curHana NUQ ncnonb3yoT camonuLlyLnMim noTeHLMOMETp Auanaso-
HoM namepeHus ot 0 4o 1 MB ¢ BpemeHeM OTKIIMKa MO NOSHON LWKane 2 ¢ Unn MeHee.

6.2.2 UHTerpatop
OObIYHbIA MHTErpaTop WM KOMMbIOTEPHAs cuctemMa o6paboTku AaHHbIX XpomaTtorpacgum [orbkHa
NCNonb30BaTbCs AN1s UHTErpUpOBaHUSA U HaKoMMeHUs curHana getekropa. Cucrema nHTerpaTtop — KOMIMbHO-

3
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Tep OomkHa MMeTb 0OblYHOE XpoMaTorpaduyeckoe nporpaMMHoe obecrnedyeHne Ans N3MepeHns BpemMeHu
yOepXMBaHWs 1 NIoLLaaen NMKOB aMtonpoBaHus (pexmm obHapyxeHus nvka). JLononHUTeNbLHO cuctema gorn-
XHa obecneumBaTtb NpeobpasoBaHMe HEMPEPLIBHO MHTENPUPYEMOrO CUrHana AeTeKkTopa B Nnowagmn y3Kux
Yy4acTKOB, NPeACTaBMSIOWNX CMEXHblE BPEMEHHbIE WHTEpPBanbl (PUKCUPOBAHHOW NPOAOIMKUTENBHOCTU
(pexxmum onpegeneHns NoLLaamn y3koro y4actka). PekomeHayembii BpeMEHHOW MHTepBar coctaenseT 1 ¢, HO
He JOSMKeH npeBbiwaTh 12 C.

Cuctema pgormkHa obecneyumBaTh BblUMTaHME MIOLLAAN Y3KOro y4acTka 13 nnoLiaan cCooTBeTCTBYHOLLENO
nvka aHannampyemMoro obpasia. ArnbTepHaTMBHO XpoMaTorpaMMy HyNeBOM IMHUN MOXHO BbIHYECTb N3 XpOMa-
TorpamMmmbl obpasLa, v YNCTYI0 Pe3ynbTUMPYHOLLYIO XpoMaTorpammy obpaboTaTh B pexxume pa3buBky Ha y3Kkne
Yy4YaCTKW.

Takke NCnonb3yrT KOMMBIOTEPHYHO NPOrpamMMy, KOTopasi BbIMOMHSET pacyeT y3KNX y4acTKOB Nocre npo-
Be[leH1s aHanun3a.

6.3 KonoHka

Mo>HO Mcnonb3oBaTh No6YIo razoxpoMaTorpauyeckyto KOIoHKy, obecrneynBaloLLlyto pasaeneHve B
3aBUCKUMOCTM OT TeMNepaTyp KUNEHUS 1 OTBEYAIOLLIYIO TEXHUYECKMM XapaKTepuCTUKaMm, ykasaHHbIM B pase-
ne 10. B tabnuue 1 npvBeaeHbl yCrneLwHo NpUMeHsieMble KOMOHKW U YCIOBUS NpoBeAeHUs UCTIbITaHNS.

6.4 Mukpownpuy

[naseBeneHnsa o6pasu,a MCNOJb3yKT MUKPOLLUMNPUL, BMECTUTENTbHOCTbIO 5unn 10 mkn. Ans 0T6opa I'Ip06bl
XNOKOCTU OOJTXHbI NPUMEHATbCA aBTOMaTn4eckme yCTpOﬁCTBa.

7 PeaKkTuBbl n MmaTepuanbl

7.1 YncTtoTa peakTMBOoB

XvMuyeckme BelecTBa KBanudukauum x.4. cnegyeT NPUMEHSITL NPU BCeX UCMbITaHUaX. Ecrnin HeT apyrnx
yKa3aHWui, BCe peakTUBbI OMKHbI COOTBETCTBOBATbL cneundukaumnsam AMepukaHCKOro XuMm4eckoro obuecT-
Ba, rAe OHM UMeITCS B Hanuuun. MoxHo ncnonb3oBaTb peakTUBbl APYron kBanudukauum npyu ycnosum, 4To
4YNCTOTa peakTMBa yCTaHOBIEHa N AOCTAaTOYHO BbiCOKasi, YTO obecneunBaeT TOYHOCTb ONpeaeneHns npy ero
NCMNONb30BaHNN.

7.2 BosgyxaomxeH bbITb HyneBoro knacca (T.e. cBob6oAHbIV OT yrneBoaopoaos) Ans npumerHeHns s NAL.

I'Ipe,qynpe)l(.qel-me — CxaTbIin BO3yX — 3TO ra3 noj BbICOKUM OaBJIeHUEM, I'IO,EI,;I,Gp)KMBaPOLLI,MI;I rope-
HUe.

7.3 Xnopwua kanbumst 6essogHbin (CaCly).

7.4 KannbpoBo4yHasi cMeCb — CMeCb H-MapadmHOB, pacTBOPEHHbIX B Aucynbduge yrnepoga (cMm. 7.5,
npegynpexaeHue), ¢ npegenom knnexHmst oopasua go 538 °C (1000 °F) BkntoumTenbsHo.

He meHee Yem 0HO coeiMHEHNE CMECU IOMKHO UMETb TeMNepaTypy KUMEHUS, paBHYIO HaYarnbHON TEM-
nepartype kuneHus obpasua nnum Hmxe. [Mpn Heo6XoAMMOCTH K KanMBpOBOYHO CMECH MOXHO A00aBUTb METaH,
aTaH, nponaH unu 6yTaH, BBOASA razosbIM LWnpuuem 1 cm3 uncToro razoobpasHoro coeanHeHUs B sanevartaH-
HYI0 KOMMa4ykoM C MeperopoaKkomn Bnarny, Coaepxallyto ocTanbHyo kannbpoBoYHyto cmeck. Ecnv nukn H-napa-
PVMHOB MOXHO 4€TKO (HeABYCMbICIEHHO) nAeHTUMMUMPOBaTL HA XpoMaTorpamMmme obpasLa, To UX 3HaYeHus
BPEMEHU YAEPKUBaHUSA MOXHO MCMONb30BaTh AN KannbpoBKy.

7.5 Owucynbdoung yrnepoaa (CS,) c maccoBon gonei ocCHOBHOro Bellectsa He meHee 99 %. Ncnonbayer-
CSl B Ka4eCcTBe pacTBOPUTENS, YMEHbLUAIOLLLEro BA3KOCTb, TakK KaK OH CMeLLMBAETCS C CbIPON HEPTHLIO M MI0X0
onpegenseTcs nNnameHHO-MOHN3ALNOHHBLIM ETEKTOPOM.

MpepynpexneHne — Oucynbdug yrnepoaa — Ype3BblyaliiHoO NeTyyee, BOCMaMeHsieMoe Y TOKCUYHOoe
BELLECTBO.

7.6 as-HocUTENb — a30T UM Frennii BbICOKOM YNCTOThI, BbICYLLUEHHbIN C MOMOLLbI MOJIEKYSIPHBIX CUT
Mnn aHanorn4yHbIX oCyLllarwmnx BelecTB.

MpeaynpexaeHne — 'ennii n a3oT SABMAKTCS CXaTbIMW ra3amu Nog BbICOKUM JaBIIEHEM.

7.7 Cmecb onsi UCNbITaHUS paspeLuaroLLert cnocobHOCTU KonMoHKKN. CMecb, cogepxalias napadguHbl
H-C4g 1 H-C4g N0 1 % Macc. Kaxaoro B COOTBETCTBYIOLLIEM paCTBOPUTENE, HANPUMEp B H-OKTaHe, [ns ucnbita-
HUS1 pa3peLuatoLLen CNoCOBHOCTN KONTOHKM.

I'Ipenynpe)l(.qel-me — H-OKTaH BocnfamMeHsieM 1 BpeaeH npu BAbIXaHNN.
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7.8 Cmecb Ans ucnblTaHUS OTKNKMKA AeTekTopa. TOYHO B3BeLLEHHast CMeCcb NPUGMM3UTENbHO PaBHbIX
Macc He MeHee 6 H-napaduHOB, OXBaTbIBalOLLas YACNO aTOMOB yriepoaa B ananasoHe ot 10 fo 44. PacTtBops-
0T OAHY YacTb 3TOW CMecK NPUBNN3NTENLHO B NATK YacTax CS, (Mnn B focTaTo4HOM KonnyecTtse CS,, 4Tobb!
obecneyunTb cTabunbHbIA pacTBOP NPY KOMHATHOW Temneparype).

7.9 Bopgopoga BbICOKOWM YNCTOTbI (CBOOOAHBKIN OT yrreBoaopoaoB). Micnonb3yeTtcs B kayecTBe TONMBHO-
ro rasa ansa MiAL.

MpepynpexaeHne — Booopoa noa AaBneHnem — 4ype3Bbl4anHO BOCNITaMEHSIIOLMINCS ras.

7.10 BHyTpeHHuI cTaHgapT. Cmecb NpubNU3NTENbHO PaBHbIX KOMMMYECTB YeThblipex H-NnapaduHOB C
H-C 44 no H-C 47 BkNounTenbHo. KoHueHTpauuy oTaenbHbIX KOMMOHEHTOB MOTYT 6bITh TOYHO HEU3BECTHbI, HO
OHM AOSMKHbI 6bITh B Npeaenax MMHEHOro Anana3oHa UCnob3yeMOm 3NIEKTPOHHOM CUCTEMbI/AETEKTopa.

7.11 XXugkas dasa. iHepTHasa HenonsipHas XXUAKOCTb UM CMOSa HU3KOM NeTy4YecTu.

OObIYHO MCNONB3YIOT CUMMKOHOBYHO CMOSMUCTYIO pe3nHy. Hanbonee yooBneTBopuTeNbHa 3arpy3ka ua-
ko pasbl — 0T 3 % 8o 10 %.

7.12 Teepablt HocuTenb. JuatoMnTt (MHMY30pHast 3eMIisl) UM PaBHOLIEHHBLIN MHEPTHLIN MaTtepuan B
Buae 4Yactuy. OObIUHbIE padMephbl YacTUL, HaxoaaTcs B AnanasoHax 60/80 meww nnmn 80/100 meLw.

8 OT60p Npo6

8.1 TlpobGbl ons aHanmM3a MO HacTosweMy MeToay Heobxoammo oTbupaTb B COOTBETCTBUMM C
ACTM [ 4057 nnvn aHanornyHbIMm1 HaLMOHaNbHbIMW CTaHAApPTaMU.
8.2 Tpobbl OMKHBI XPaHUTLCS B FrepMETUYHBIX EMKOCTSX.

9 MNoaroroBKa annapaTypbl

9.1 MoarotroBKa KONMOHKU

MoxeT ObITb MCNONb30BaH N6 NOAXOAALLNA METOA, KOTOPbIN COOTBETCTBYET TPEOOBAHUAM K KOJTOH-
Ke, ykazaHHbIM B pa3gene 10.

9.2 KoHAULMOHNpPOBaHUE KOJTOHKU

KonoHky Heo6x0AnMo KOHANLMOHNPOBATL NPV MakCUMarnbHON TemnepaTtype, YToObl yMEHbLINTL Apend
HyNeBOW NIMHUK, BbI3bIBAEMbIN YTEYKON HANONMHUTENS KONMOHKU. KONMOHKY MOXHO KOHAULMOHNPOBATb OYEHb
ObICTPO M PP EKTMBHO NPU NCMOMBL30OBaHUN CrieaytoLLer npoueaypsb.

9.2.1 TNopcoeanHsItoT KOJNTOHKY K CUCTEME BBOAA, OCTaBMB CBOOOAHBIM KOHEL, AN1S AeTeKTopa.

9.2.2 lNpoayBatoT KONMOHKY ra3oM-HocuTeneM npu TeMmnepaType OKpyxaroLLen cpeapl.

9.2.3 3akpblBaloT KpaH raza-HOCUTENSA U Jal0T KOJTOHKE NOJTHOCTLH COPOCUTL AaBleHNE.

9.2.4 T'epMeTUYHO 3aKpbIBAKOT OTKPLITHIA KOHEL, AN AeTEKTopa NOAX0AALLIMM CNOCOOOM (KOMMayKkom).

9.2.5 [oBblWwatloT TemnepaTypy KONOHKM 4O MakCcMManbHou pabodert TemnepaTtypbl U nogaepXxusanoT
KOMNOHKY Npu 3TON TemnepaType B TeyeHne 4—~6 4, He Npornyckasi MOTOK Yepes KOJTOHKY.

9.2.6 OxnaxpgatoT KOJNTOHKY 0 TEMMepaTypbl OKpYKatoLLen cpeapl.

9.2.7 YpansawoT KONnayoK C KOMOHKM U NOACOEOUHSIIOT KOMOHKY K AeTekTopy. BHOBb ycTaHaBnusaioT
MOTOK HOCUTENS.

9.2.8 lNporpaMMmpyoT HECKONBKO pa3 TeMMepaTypy KOFMIOHKU 4O MaKCUMaIbHON C OObIYHON CKOPOCTLIO
noToka rasa-HocuTens.

9.3 AnbTepHaTUBHbIM METOAOM KOHOULMOHUPOBAHUS KOJIOHOK SIBMSIETCS METOA MPOAYBKU KOSTOHKM
(oTCcoegMHEHHON OT feTekTopa) ra3oM-HoCUTENEM B TedeHune 12—16 4 npu makcumarnbHol paboyen Temnepa-
Type KONOHKW. DTOT MeTo ABNsieTca 3pEKTUBHBLIM AN KOFTOHOK C MepBOHaYanbHOW 3arpy3kon 5 % >xxuakom
dasbl.

9.4 Xpomarorpadc

PaboTy Ha npubope NpoBOAAT B COOTBETCTBMU C MHCTPYKLUMEN U3rotoButens. TunuyHble paboune ycro-
BUSA NnpuBeaeHbl B Tabnuue 1.

9.4.1 [nsa HopmanbHoM paboTbl KOMOHKM Kak ra3oXnaKkoCTHON XpomaTorpadmuyeckon n 4tobbl UCKIHO-
YNTb BO3MOXHOCTb 3aCTblBaHUSA XMAKOW asbl, cnegyeT usberatb 0MeHb HU3KOW HavanbHOW TemnepaTypbl
KOMOHKW. 3a AONOMNHUTENBHON MHCTPYKLUMEN cnefyeT obpallaTecs K Npou3BoAnTenNto Xuakon dasel. Havans-
Has TemnepaTypa KONOHKW A0MmKHa OblTb HU3KOW HACTOMbKO, YTOObLI NONMY4YNTb KanNMBPOBOYHYHO KPMBYIO, OTBE-
yatoLuyto TpeboBaHUAM, ykazaHHbIM B 6.1.3.
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9.4.2 [1ByOKMCb KpPEMHUSA OT CXXUraHUS MaTepuana KonoHKU oTknaabiBaeTcs Ha ropenke NN, 3to otno-
XeHne HeobX0o4MMO PerynsipHo yaansiTb, o4mLast LLLETKOW, BO N30exXaHNe M3MEHEHWSA XapakTepuUCTMK YyBCTBU-
TeNbHOCTM AeTEKTOpa.

9.4.3 OTNOXeHUS ABYOKNUCU KpEMHUSA MOTYT NPUBECTU K TOMY, YTO Niamsa noracHeT. 3Ty npobnemy Mox-
HO PELUNTb, UCMOMb3YS FOPEriKy BHELHUM AnameTpoM He meHee 0,76 mm (0,030 arorima).

10 XapakTepuCTUKU CUCTEMBI

10.1 Pa3spelarolwias cnocobHOCTb

AHanM3npyoT annMKBOTY CMECU AN UCMbITaHWUS pa3peLuaoLLen cocoGHOCTM KOMOHKM (7.7), ucnonb3ys
Te )Ke YCroBusi, YTO 1 Npu aHanu3e obpasuos. PaspeluatoLiast cnocobHOCTb KOMOHKU AN MMKOB NapadguHOB
H-C4g 1 H-C 1 g AOMKHA HAaX0ANTLCA MEXAY TPeMs M AeCATbIO Npy pacyeTe No cneayoLlei popmyne (CM. pucy-
HOK 1)

- 2Ata-t) 1)
1,699(Y, + ;)

roe R — paspeluatoliasi CnocoBHOCTb;
t, — Bpems Bbixoga Makcumyma nuka H-Cyg, C;
t; — Bpems BbIxoga Makcumyma nuka H-Cyg, C;
Y, — WMpVHa Ha NONOBUHE BbICOThI Nka H-Cyg, C;
Y4 — WMpVHa Ha NONOBUHE BbICOTbI NKa H-Cyg, C.

10.2 MNMoBTOpPSAEMOCTL BPEMEHM yAEpPKNBaHUA

Cucrtema gomxkHa yAOOBNEeTBOPATb NOBTOPAEMOCTUN BpeMeHU yaepXmBaHUA Npu UCNbiTaHNN KaJ'IVI6pOBO‘-I-
HOW cMecH. BpeMFI yaoepXnBaHua nUKoB ansa KaJ'II/I6pOBO‘-IHOIZ CMeCu He OO0J1KHO NpeBbIlWaTb 6c.

10.3 MpoBepka paboTbl cUCTEMBI
AHanM3npyT YyBCTBUTENBHOCTb AeTekTopa (7.8), Mcnonb3ys KannbpoBOYHYHO CMECh B YCIOBUSIX UOEH-

TUYHBbIX aHann3y obpa3uyoB. PaccunTbiBaloT KOIPULMEHTBI HYBCTBUTENBHOCTU OTHOCUTENBHO H-AeKaHa Mo
cneaywouwen oopmyne

Fr=(C/A(C0/A10) (2)

roe F, — KoaMOULIMEHT YyBCTBUTENBbHOCTM OTHOCUTENbHO H-[ieKaHa,;
C,, — KoHUeHTpauus H-napaduHa B cMecu;
A, — nnouaape nvka H-napauHa;
C4g — KOHUEeHTpaLus H-AeKaHa B CMecu;
A o — nnowaae nuka H-aekaxa.

Beog obpasua

Yy Y2
lekcapekaH OkTagueH

PucyHok 1 — MapameTpbl pa3peluatoLLien CnocoOHOCTH KONOHKU
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10.3.1 Koa(ppMUMEHT YYBCTBUTENLHOCTM ) KaXO0ro H-napaduHa He AOMKEH OTKNOHATLCA OT eAUHULLb
6onee yem Ha 10 %.

10.3.2 BbIfio 0TMEYEHO, YTO NS HEKOTOPbIX XpomMaTorpagoB KoadULNEHTbI YYBCTBUTENLHOCTU ANS
BbICOKOKMNALLMX H-NapaduHoB (0T H-Coq A0 H-Cyy) N3MEHANUCHL Nocre Toro, Kak Bbinn npoaHanMa3mpoBaHbl
HeCKONbKO 00pa3uoB cbipon HedpTu. [Insi npoBepKMN CTabUNbHOCTU CUCTEMBI MPOBEPOYHOE UCTIbITAHNE MOBTO-
PSOT nocrne aHanusa gecsatn obpasuos. Ecnu cuctema Bce elle oTBeYaeT yCTaHOBIEHHOMY pexumy pabo-
Tbl (10.3.1), TO HET HEOOXOAUMOCTM MOBTOPSTL 3TY MPOBEPKY NOCHE NOCneayoLmnx aHann3os. OgHaKko nonesHo
NOBTOPSATb MPOBEPOYHbIE UCMbITAHUSA NPU 3aMEHE KOMMOHEHTOB AeTeKTopa.

11 MNMpoBeaeHue ucnbITaHUA

11.1 AHanus KoMneHcauuu HyrieBou JINHUU

Y1066l KOMMEHcUpoBaTb Aperdd HYNEeBOW NIMHUN U CABUT (OTKIMOHEHWE) curHana, Bbl4MTatoT npoduss
NMoLaam y3Knx y4acTKOB XONOCTOro onbiTa U3 aHanunsa obpasua, YTobbl NONY4YNTb Y3KME YHaCTKU CKOPPEKTU-
poOBaHHOM Nnowaan. AToT Npocub NoNy4YakT criegyowmnm obpasom.

11.1.1 Tocne ycTaHOBKM YCMOBWUI, COOTBETCTBYHOLLNX TEXHUYECKMM TpeboBaHMAM, TeMnepaTypy Tep-
MoCTaTa KOMOHKM MporpaMmmMupyIoT Ha AOCTUXKEHME MaKCUMarbHOWM TemnepaTypbl, KoTopas 6yaeT MCnonb3o-
BaTbCA, U BblAepXunBatoT He MeHee 10 MUH.

11.1.2 Crneagys CTpOro yCTaHOBJIEHHOW MpoLeaype, OXnaxaarT KOMOHKY A0 BbiOpaHHOW HavarbHON
TemnepaTtypbl M 4al0T B TEYEHNE He MeHee 3 MUH YCTaHOBUTBLCS PaBHOBECHUIO NPUW 3TOW Temnepartype.

B TOo4HO ycTaHOBNEHHOE NpoLEeaypOn BpeMs 3anyckatoT TeMnepaTypHY NPorpaMmMy KONOHKU, He BBOAS
obpaseL (XonocTon onbIT).

11.1.3 TMNonyyatoT gaHHbIE NO pEXUMY Y3KOro ydacTka nnowaau (6.2.2), pernctpupys y3kne y4acTku nno-
Laav Ans KaXkaoro MHTepBana BpeMeHy OT Havarna aHanuaa o KoHua. BaxxHo, 4Tobbl BpeMsi npoBeeHMs BCeX
n3mepeHun 6blNo OAMHAKOBBLIM KaK Ansi XONOCTOro onbiTa, Tak U A5 ucnbiTaHns obpasua.

11.1.4 B geHb npoBeaeHNs aHann3oB 00513aTeNbHO BbIMOSTHAKT XOJI0CTON OMbIT.

MpumeyvyaHne 1 — pr[J,HO NoNy4nTb NONTHOCTbLIO YO0BNETBOPUTENbHYIO HYNEBYHO NMMHNUIKO, KOrda KoOMneHca-
LMs CNapeHns Xnakon gasbl NpoBOAUTCSA paBHOLEHHBIMW CABOEHHbLIMW KOFIOHKaMM 1 AeTekTopamu. Ha npakTtuke Hau-
Ny4LWyro KOMNeHcalnko MOXHO Nony4YnTb, HENOCPeACTBEHHO BblHUMUTadA npodunb NoLwaaun XonocToro onbiTa n3 npoduns
aHanumsa o6pa3ua C UCMOfb30BaHNEM OHOWN KONTOHKM.

MpumeyaHue 2 — HekoTopble 3aBofCKUE ra3oBble XpomMaTorpadbl UMET BO3MOXHOCTb NMPOBOAUTL KOPPEK-
TUPOBKM HYSIEBOM IMHUM (U3 COXPAHEHHOIO XONOCTOrO OMbITa) HEMOCPEACTBEHHO Ha CUrHan getektopa. Mpu npuMeHeHuu
TaKNX CUCTEM JOMNONHUTENbHasA KOPPEKTMPOBKA NITOLLAAUN Y3KUX Y4aCTKOB BO3MOXHO He NoTpebyeTtcs. OfHaKo eCriv K cur-
Hany nocrie KOMrNeHcauum HyneBow NMMHUK J06aBNAETCs 3NEKTPOHHOE OTKIMOHEHUE, TO MOXKET NoTpeGoBaTLCS AOMNOSHU-
TenbHas KOPPEKTUPOBKA, TO €CTb BblYMTaHWE OTKIIOHEHMsl. YToObl YCTaHOBUTb, €CTb NI 3Ta [OOMNOSNHMTENbHas
KOPPEKTMPOBKa CUrHana, criefyet o6paTuTbCs K MHCTPYKLUMSAM KOHKPETHOTrO 060pyA0BaHUS.

11.2 KannbpoBKka BpeMeHU yaepXKMBaHMUA B 3aBUCMMOCTHU OT TeMNepaTypbl KUNeHus

11.2.1 B TexKe cambixX yCNOBMSAX, YTO U 1151 XONIOCTOrO OMbITa, U Creaysl TOMY e CTPOro yCTaHOBIEHHO-
My cTaHgapTHoMmy pexumy (11.1), BBoaaT B XxpomaTorpad COOTBETCTBYIOLLYIO anMKBOTY KanMbpoOBOYHON CMe-
cn (7.4).

[aHHble percTpupytoT Takum 06pas3om, YTOObI NOMy4YMTb 3HAaYEHMS BPEMEHU YAEPXKMBAHMSA U NNowagn
MVKOB ANSA KaXKOOro KOMMOHEHTA (PeXnMM AeTEKTMPOBaHUSA N1kKa).

11.2.1.1 O6bem BBOAMMON KannbpoBOYHON CMECK AOSMKEH ObITb TaknM, YTOObI n36exaTb NCKaXKEHMUS
hopM nuka NBOro KOMNOHEHTA B pe3yrbTaTe Neperpy3kn KOMOHKU. VIcKaKeHHbIe NUKN NpuBeayT B pe3ynbTa-
T€ K CMELLEHMNIO BEPXYLLEK MUKOB (T.€. K OLLMBOYHBbIM 3HAYEHNAM BPEMEHUN YOEPXKMBAHNA) 1 CNeaoBaTeNbHO K
owmnbkam B onpegeneHmm TemnepaTtyp kuneHus. KonmyecTtso Xuakov asbl B KONIOHKE UMEET NpsiMoe OTHOLLe-
HWe K Benn4ymHe obpasua.

11.2.2 CTpoaT rpacduk, HaHOCS BpeMs yaep>KUBaHWS AN NKa KaXaoro KOMNOHEeHTa HanpoTMB COOTBET-
CTBYHOLLEN €My TemnepaTypbl (TOYKM) KUMEHUS, KaK NPeacTaBleHO Ha pUCYHKe 2. TemnepaTypbl KANEHWS
H-NapadvHOB NpMBeAeHbI B Tabnuue 2.

CocTaBnsatT Tabnumuy No 3TMM AaHHBIM Y COXPaHSIOT UX 4118 NOCMNeayoLLMX pacyeToB.

11.2.3 KannbposouHas kpuBasa gOrmkHaA ObiTb hakTUYECKM NIMHENHBbIM rpacokoM 3aBUCUMOCTM TeMe-
paTypbl KNNEHWsI OT BpeMEHU yaepxmBaHus. NockonbKy HepeanbHO YNpaBnaTb KOMIOHKOM Tak, YToObl MOSHOC-
ThIO NIMKBUANPOBATL U3MMB Ha HUXKHEM KOHLE KPUBOW, KanMbpoBOYHas CMeCh AOMMKHA COAepXaTbh He MeHee
OAHOro H-napacpmHa ¢ TemnepaTypon kunexus, pasHon THK o6pasua nnu Huxe.

Bonee ToUYHOM AiBNSIeTCA 3KCTpanonAuusa KpUBom Ha BepxHeM koHue (538 °C) npu ycrnoBum, 4To akcTpano-
NSAUMSA HE MPOBOANTCS BHE NPOrpaMMMpyeMoro yvacTtka Temnepatypbl. OgHako ons 6onbLuen ToO4HOCTU crneay-

7
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eT NPpUHMMaTb BO BHUMaAHUE KpaﬁHMe TOYKM Ha KaJ'II/I6DOBO‘-IHOl7I KpMBOIZ Kak B BerHeVI, TaK 1 B HWXKHEWN YacTu.
Ecnu HOpMalibHble ﬂapa(bI/IHbl MO>XXHO OHO3Ha4HO M,D,EHTI/I(*)I/ILI,VIpOBaTb B o6paau,e, TO 3TN 3HAYEHNA BpEMEHU
yaepxumBaHmna MOXHO UCNOJb30BaTh ANA KaJ'Il/I6pOBKl/I.

Temnepatypa kunexus, °F TemnepaTtypa kunexums, °C

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

I I I I I I I
0 5 10 15 20 25 30 35 40
Bpemsi yaepxuBaHusi, MUH

PucyHok 2 — TunnyHas kanubpoBoyHas KpuBast

Ta6nuuya 2 — TemnepaTypa KnneHns HopMarbHbIx napaduHos!)

Temnepatypa KuneHusi TemnepaTypa kuneHusi
Yucno atomoB
Yucno aTtomoB yrnepoga
yrnepoaa
o °F °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

1)Green, L.E., «Chromatograph Gives Boiling Point», Hydrocarbon Processing, May 1976, p. 205.
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11.2.4 KannbpoBKy «BpeMsi yAepXuBaHUs — TemnepaTypa KuneHusi» 06s3atenbHO NPOBOAAT B AEHb
BbINOSIHEHUS aHANM30B.

11.3 MNoaroToBka o6pasua

11.3.1 O6pasupl, cogepxalime OYeHb JierkMe KOMMOHEHTbI, XpaHAT npu Temnepatype ot 0 °C pgo
MuHyc 5 °C. lNepef oTKpbITUEM 3aKpPbIThI 06paseL, OCTaBnAOT NPU 3TOM TemnepaTtype He MeHee 4 4 (Npegnoy-
TUTENBHO Ha HOYb).

11.3.2 [na obecneyeHnss roMoreHHoCcTM obpaseL, BCTPAXMBAKT WM MNeEpeMeLIMBalOT U HanuBaloT
HeBonbLUyto nopumio (okono 100 cm3) obpasua Ans NocneayoLLEero B3BeLUIMBaHUS U aHanuaa.

11.3.3 Tskenyto BA3KYH CbIpyto HE(PTb CrieayeT HarpeTb M NepemellaTb, YToObl 06ecnevnTb roMoreH-
HOCTb.

11.3.4 Tockonbky BoAdy He n3amepstoT ¢ nomouysto NI, To nepea B3BewmnBaHnem obpasLa ero Heobxo-
AMMO BbICYLINTb (06€e3BOANTD).

B Buany BMecTumocTbio 50 cm3 gobasnsioT 2—3 r ocyLaloLLero cpeAcTea, Hanprumep 6€3804HOro XMo-
puaa Kanbuusi, 1 HaNOMOBUHY 3aMoNHAT ee 06pasLIoM.

Buany nnoTHO 3aKpbIBalOT KPLILIKOW M SHEPIMYHO BCTPsXMBatoT. [JaloT cMecu BbICTOATLCH HECKOMbKO
MUHYT NS ocefaHuns areHTa.

MneTkon yaansaT OCyLUEHHbIA CNON CbIpon HeTH OIS B3BELUMBAHWS U aHanm3a obpasua.

11.3.5 BsBewwnBatoT He MeHee 10 r ocyweHHoro obpasua ¢ TouHocTbio 0,1 Mr B BMany BMECTUMOCTbLHO
25 cm3.

11.3.6 B Ty Xe Bnany gobaensaioT npMMepHO 1 T cMecu BHYTpeHHero ctaHgapTta. OnpenensitotT maccy ¢
TOYHOCTbI0 0,1 Mr.

11.3.7 Cmecb pa3baBnsitoT NpUMepHO paBHbIM 06bEMOM Ancynbduaa yrnepoaa.

11.3.8 Buany nnoTHO 3aKpbIBalOT KPbILLKOW, 1 CMECb 9HEPTMYHO BCTPAXMBAIOT B TeYEHME 3 MUH UK 0
TeX Nop, NOKa KOMMOHEHTbI CMECU MOMHOCTLIO HE PaCcTBOPATCA APYT B Apyre (conobunmnanpyroTcs).

OTOT pacTBOp UCMONb3YHOT 4151 aHanM3a «cbipast HeTb MIOC BHYTPEHHU cTaHgapT» (11.4.1).

11.3.9 Bo BTOpOW BMare TaKkoe e Konm4ecTBo 00e3BoXXeHHOro obpasua, kak n B 11.3.5, pactBopsioT B
paBHOM 0Obeme acynbduga yrnepoga. ATOT pacTBOP MCMOSb3YOT 4S5 aHann3a «cbipasi HedpTb 6e3 BHYTPeH-
Hero ctaHgapTta» (11.4.4).

11.4 AHanus o6pasua

11.4.1 B ycnoBusax TOYHO Takux e, kak 1 A58 XON0CTOro onbitTa u aHanuaa kanubposku (11.1 1 11.2),
cnepysi CTporo onpeaeneHHbIM ycnosuam aHanmsa (11.1), B xpomaTtorpacd BBOAST 1 MK pa3baBreHHOn cMecu
«Cblpast HedTb NC BHYTPEHHWUI CTaHgapT». Pernctpupytot npodunb nnowanmn kaxaoro nHTepsana BpemMe-
HM OO KOHLa aHanm3a (BKMIoYMTENBHO).

11.4.2 MpopgomkatT aHanM3 4o JOCTUXKEHUS BPEMEHW YAEPXKNBaHUSA, SKBUBANEHTHOIO TemnepaType
knnenns 538 °C (1000 °F).

Mpu aTON TEMMNEPATYPE NPeKpaLlaoT perncTpaumio nroLagemn y3kux y4acTkoB Ha xpomMatorpamme.

11.4.3 [na makcumanbHOro yaaneHus TsHKemnbiX KOMMNOHEHTOB, OCTAOLLUXCH B KOJTOHKE, MPOAOIKAT
HarpeBaHuWe KONOHKK 0 Tex nop, noka curHan NN He BepHETCSH K HyneBow NMHMK. YTobbl yCKOPUTL 3TOT NPO-
LLeCC MOXHO MOBbLICUTb TEMMNEPATYPY KOJTOHKMU.

11.4.4 KonoHKy oxnaxgatoT 40 UCXOAHOW TeMnepaTypbl. icnonb3ya ycrnosus, naeHTnyHele 11.4.1, BBo-
a4t 1 mkn obpasua «cbipas HedTb 6e3 BHyTpeHHero ctaHgapTtar (11.3.9). PeructpupytoT npoduns nnowaau
KaXxaoro UHTepBana BpeMeHn 0 KOHLa aHanum3a (BKNioYuTensHo).

11.4.5 WcnbiTaHue obpasua kak ¢ BHYTpeHHUM ctaHgapTom (11.4.1), Tak n 6e3 Hero (11.4.4) MOXHO
BbINOSHATL B J0OOM nopsigke.

12 O6paboTka pe3ynbTaToB

12.1 KoppeKkTupoBKa nnowiaau

12.1.1 CxoppeKTMpoBaHHbIe MoLaan y3KMx y4acTKOB NMUKOB A1 Kaxxgoro ucneitanns (11.4.1n 11.4.4)
paccyYnTbLIBAIOT, BbluMTasd COOTBETCTBYIOLLME NNOLLAAM Y3KNX y4acTKoB npoduns xonocToro onbita (11.1) n3
Kaxkgoro pesynbTara 000uX UCMbITaHUIA, YKa3aHHbIX Bbille (MpuMeYaHue 2).

12.1.2 CyMMUPYIOT CKOPPEKTUPOBAHHbIE NIOLLAAN Y3KNX YHaCTKOB A4S KAaXO0ro UCMbITaHWS, YTOObI Nony-
YWTb B TEYEHUNE UCTbITaHNS OOLLYI0 CKOPPEKTUPOBaHHYHO MIToLWab B KOHLLE KaXX40ro BpeMeHHOro uHTepeana.

12.2 TeopeTnueckas obwas nnowaab (PUCYHOK 3)

12.2.1 Ha ocHOoBaHMM BpEMEHW YAEPXKNBaHUSA N3 KannbpoBoYvHOM xpomMaTtorpammsl (11.2.1) BbibupatoT
3Ha4YeHMs BpEMEH y1ePXKMBaHNSA, KOTOPbIE Ha 5 % MeHbLLEe BpeMeHu yaepxunsaHus H-C 4, 1 0AHO, KOTOPOE Ha
5 % Gonblue BpemeHn yaepxmsaHusa H-C ;.
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OTM 3HaYeHUs BpEMEHU ONpPeAEnsoT CErMEHT XpOMaTorpaMMbl, BKIOYaOLLMA NMUKN BHYTPEHHETO CTaH-
aapTa.

PernctpupytoT o6LLyto NroLLaab B paMmkax 3TOro CErMeHTa M3 XpoMaTtorpammbl obpasLa «cbipasi HedpTb
nnoc BHyTpeHHUN ctangapt» (11.4.1) (nnowagpb AlS, pucyHok 3a). Takke perncTpypytoT o6Lyto nnowaab
TOrO X€ CaMOro cermeHTa n3 xpomatorpaMmbl obpasua «cbipas HedpTb» (11.4.4) (nnowaab BIS, pucyHok 3b).

12.2.2 PeructpupytoT o0Lyto nnowanb 00enx xpomaTorpamm 4O BPEMEHU YAEPKUBAHWUS, SKBUBANEH-
THoro Temnepatype kunenusa 538 °C (1000 °F).

YyBCTBUTENBHOCTD
23500 1

2
21500 34
19500
17500

15500

538 °C (1000 °F)

1350044} | A

11500

9500 5

7500

5500
I AIS ! |
LAS | S —
3500 T i | T r

I I I
0 5 9 14 19 23 28 33 37 Bpewms

a — «Cblpas HedTb NMOC BHYTPEHHWIA CTaHAapT»

YyBCTBUTENBHOCTb
19500

17500

15500

13500

11500 B

538 °C (1000 °F)
|
]

9500
5

7500—

1
|
i T T | T
0 5 9 14 19 23 28 33 37 Bpemsa

b — «Cblpas HedTb»

1 — yrnesopopof C,4; 2 — yrnesogopoa C,5; 3 — yrnesopopos C4q; 4 — yrnesogopos Cy7; & — Hynesas nuHus; An B — obwas
nnowiaab anoupoBaHus BnnoTb 4o 538 °C (1000 °F); A'v B'— nnowaam, CooTBETCTBYOLLME HEANIOMPOBAHHOMY 06pasuy; AIS — nno-
Wwaab «cblpas HedTb NNOC BHYTPEHHUI cTaHaapT»; BIS — nnowaab cermeHTa, rae BHYTPEHHWUI CTaH4apT 30MpyeT Ha pUCYHKe 3a

PucyHok 3 — TunuyHble xpomatorpammbl
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12.2.3 PaccuuTbiBatoT MmaccoByto gonto W BHyTpeHHero ctaHaapTta B obpasLe «cblpas HedTb Ntoc
BHYTPEHHUI CTaHaapT» no popmyrne

W=1(S+1), ()

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

12.2.4 PaccunTbiBalOT COOTHOLLEHME NNoLafen r BHe cermeHTa BHyTPeHHero ctaHaapTa 4o BpeMeHu
yOep>XuBaHung, aKBMBarneHTHoro temnepartype kuneHus 538 °C (1000 °F) BkniounTensHO, XpomMaTorpammbl
obpasua «cbipas HedTb» M XpoMaTorpaMmmbl obpasua «cbipas HedTb NIHOC BHYTPEHHUN CTaHZApT» Mo
dopmyne

r= (B — BIS)/(A — AIS), (4)

roe B — obuwas nnowaab o 538 °C (1000 °F) BkntounTenbHO XxpoMaTorpaMmmbl obpasua «cbipas HedpTby;
BIS — obwas nnowiaab cermeHTa BHyTPeHHero ctaHaapTa xpomaTorpaMmmMbl obpasua «cblpas HedTby;
A—obwas nnowagb 8o 538 °C (1000 °F) BkntounTensHO XpoMaTorpammbl «Cblpas HedTb MAOC BHYTPEH-
HUW CTaHOapTY;
AlS — obwas nnoLaas cerMeHTa BHyTPEHHEro cTaHAapTa XxpoMaTorpammbl o6pasua «cbipas HedpTb Nnoc
BHYTPEHHWI CTaHOAPT».
12.2.5 PaccuuTbiBalOT TeopeTuyeckyto obuyto nnowaab T ana xpomatorpammbl obpasua «cbipas
HedTb» (NNowage B + B', pucyHok 3b) no hopmyne

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

roe AlS — obLwas nnolwagb cermMeHTa BHYTPEHHEro cTaHAapTa XpoMaTtorpammbl obpasua «cbipasi HedTb
NOC BHYTPEHHWUI CTaHAAPTY;
r — COOTHOLLEHWe NnoLLazen BHe cermeHTa BHyTpeHHero ctaHgapTta o 538 °C (1000 °F) (BknoumnTernb-
HO) Anst 06eunx xpomaTorpamm [cbopmyna (4)];
BIS — o6wwas nnowiagb cermeHTa BHyTPEHHEro CTaHAapTa XxpomaTorpaMmMbl o6pasua «cbipasd HedTby;
W — maccoBas [onst BHyTPEHHEro cTaHgapTa B obpasue «cbipast HepTb MC BHYTPEHHUIN CTaHOapT»
[popmyna (3)].
12.2.6 PaccuutbiBatoT octatok RES cBbiwe 538 °C (1000 °F), % macc., no ¢popmyne

RES = 100 — (B/T - 100), (6)

roe B — obuwasa nnowaab xpomaTtorpammbl 06pasua «cbipast HeTb» Ao TemnepaTypbl 538 °C (1000 °F);
T — TeopeTuyeckas obwas nnowaibs XxpoMaTtorpaMmmbl obpasua «coipas HedTb» [dhopmyna (5)].

12.3 PacueTt pacnpegeneHus Temnepartyp KuneHus

12.3.1 PeructpupytoT BpeMsi, Npy KOTOPOM obLlias nnowaab B Hadane xpomaTtorpammbl obpasua
«cblpas HedTb» paBHa 0,5 % TeopeTnyeckon obwen nnowaamn T [dopmyna (5)]. TemnepaTypa, 9KBMBarneH-
THas 3TOMy BPEMEHU, — HavarnbHasi TemnepaTypa kunenust obpasua THK.

12.3.2 CkoppeKTMpoBaHHY 06LLYy0 MoLaib B KOHLE KaXX4oro MHTepBana BpemMmeHu ymHoxatoT Ha 100
N OensiT Ha TeopeTudeckylo obwyto nnowaae T [dopmyna (5)]. B pesynbTate nony4awT BbIXog OTrOHa
(% macc.) onsa Kaxxgoro y3Koro yyacTKa B KaXabl BDEMEHHOW MHTepBarn.

12.3.3 3anuceiBatoT B BUAe Tabnvubl napamy obwun Beixod oTroHa (% macc.) u BpeMsi yaepxvBaHus B
KaxdOM BpEMEHHOM NHTepBarne.

12.3.4 Wcnonb3ys NMHENHYIO MHTEPNONALMIO, TP HEO6XOAMMOCTU ONpeaensoT BpeMs, COOTBETCTBYHO-
LLee KaxaoMmy npoueHTy B MHTepBarne, ¢ 1 % [0 npoueHTa, COOTBETCTBYHIOLLErO BPEMEHMW 3MOMPOBaHMS MpK
Temnepatype 538 °C (1000 °F).

12.3.5 Onakaxnoro 1 % v cOOTBETCTBYHOLLErO EMY BPEMEHU YAEPXKNBaHUSA ONpeaensoT COOTBETCTBYHO-
Wyt TemnepaTtypy no Tabnuue KannmbpoBOYHbIX OAHHBLIX «BPEMS yAepXKMBaHWUs — TemnepaTtypa Kurne-
Hua» (11.2.2).

13 OcdopmneHue pe3ynbTaToB

13.1 3anwucbiBaloT cnegyoLLyo MHOPMaLUmIo:

13.1.1 TemnepaTtypy ¢ TouHocTbio 40 0,5 °C (1 °F) B TOUuKe Havyana KMneHus 1 Temnepartypy Yepes Kax-
abin 1 %.

13.1.2 O6wmi octaTok Nnpy TeMnepatype Bbiwe 538 °C ¢ TouHocTbio 0 0,1 %.
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14 Mpeun3noHHOCTb U OTKITOHEHUe

14.1 Mpeuns3nMoHHOCTb

MpeumnsmoHHOCTb HacCTOsLWEro Metoda MUCMbITaHUSA onpedeneHa MexnabopaTopHbIM CTaTUYECKUM
nccnenoBaHnem ¢ ydactnem 8 naboparopuii Ha 5 obpasuax.

14.1.1 MNoBTOpPsieMOCTb

PacxoxgeHue Mexay OByMA nocnenoBatesibHbIMU pe3dyrnbTaTtaMu ncnbiTaHi, nonyvyeHHbIM1 O4HUM U
TEM XXe onepartopom Ha OAHOM N TOM Xe np|/|60pe Npn NOCTOAHHbIX YCINOBUAX Ha NOEHTUYHbLIX BELleCTBax B
TedyeHne AnnTeribHOro BpemMeHun npn HopmasibHOM U npaBuJibHOM BbINOJIHEHUN UCNbITaHNA AAaHHbIM METO0M,
CHUTaEeTCd npaBuiibHbIM, €CIn NoJ1y4eHHble 3Ha4YeHUA NpeBbILLakT YKa3daHHbIe B Tabnuue 3 ToNbKo B 04HOM

cny4vae u3 gaguatu.
14.1.2 BocnpousBogumocTtb

PacxoxaeHvie Mexay ABYMS €AMHWYHBIMU HE3AaBUCUMbIMU pe3yrbTaTamy UCMbITaHUiA, NOMyYeHHbIMM
pasHbIMK onepaTopamMu, paboTarWwmuMn B pasHbIxX nabopaTtopusix, Ha NOAEHTUYHBIX UCTBITYEMbIX obpasLax B
TeyeHne ANUTENbHOro BpeMeHM Npy HOPMarnbHOM M MPaBUMLHOM BbIMOMHEHUW UCNbITAHNA AaHHLIM METOAO0M,
cyMTaeTCcs NPaBUMbHBIM, €CMK NoMyYeHHbIe 3HaYeHNs NPeBbILLIalT yKasaHHble B Tabnuue 3 TOMbKo B 04HOM

cnyyae n3 asaguatu.

Tab6nunua 3—TloBTOpAEMOCTb 1 BOCNPOU3BOANMOCTb

% oTroHa MosTopsiemocTb, °C BocnpoussogmmocTb, °C
THK 3,7 10,6
5 4.7 14,8
10 6,9 1,3
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
90 20,7 449
OcTtartok 2,6 % macc. 8,1 % macc.

MpumeyaHue3— O6pasubl, BKMOYEHHbIE B UCCNEAoBaHWe, UMEnu ocTaTtku B AnanasoHe oT 3 % 40 30 %.
O6pasupbl, UMeloLLMe OCTATKM BHe 9TOro AnanasoHa, MoryT UMeTb APYryto NPeLn3voHHOCTb.

14.2 OTKNOHeHue

HacTtoswumn meToq UcnblTaHNa Ans onpeaeneHns pacnpegeneHuns npegenoB KUNEeHUs Cblpon HedpTr
rasoBou xpomartorpadmen He UMeeT OTKITOHEHUWI, TaK Kak pacnpeaeneHune npeaerno KMNEHs MOXHO onpeae-
NNTb TONBKO KOHKPETHBIM METOL40M UCMbITaHMUS.

14.2.1 HeBO3MOXHO CTPOro TeopeTnyeckn onpeaenuTb pacnpegeneHme npeaenos KUNeHms HeTaHbIX
dpakunin 3-3a CNOXHOCTN CMECH, a TaKKe HEYYTEHHbIX B3aMMOAENCTBUN MEXAY KOMMOHEHTamMuM (Hanpumep,
noBsefieHVe a3eoTPOrnHbIX cMecel). HekoTopble Apyrne MeToabl, UCNoMNb3yeMble Ang onpeaeneHns pacnpee-
NeHns NPeaenoB BbIKMMAHUA, NpegycMaTpyBatoT UCMOMb30BaHNE Kakoro-HMbyab umandeckoro npouecca,
Hanpumep 0ObIYHOW NEPErOHKM U rasoxpomMaTtorpaduyeckon naeHTudunkaunum. 3To NPUBOANT K HEBO3MOXK-
HOCTW YCTaHOBMNEHWS UCTUHHOIO 3HAYEeHMs, MO OTHOLUEHMWIO K KOTOPOMY MOXHO paccynTaTtb OTKIIOHEHME, TaK
Kak Bce ornpeaeneHns BO3MOXHbI TOJTbKO AJ151 KOHKPETHOro MeToAa.
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MpunoxeHune X1
(cnpaBo4Hoe)

CpaBHeHue ¢ TpaguLMOHHOMN NepPeroHKomn

X1.1 MeTtog ucnbitaHna ACTM [1 2892 saisnsieTcst cTaHgapTHLIM 4515 TPaANLNMOHHOW NEPEroHKN Cbipor HedhTu.

X1.2 Bbino npoBeAeHoO CpaBHEHME pe3ynbTaToB HACTOSLLENO METOAA UCNbITAHWSA C pe3yrnbTataMu MeToaa ucnbita-
HMa ACTM [] 2892.

Mo meToay ucnbitaHna ACTM [ 2892 TpyaHo yctaHoBuTb THK 1 nerkyto 4acTb cbipor HedTu, 1 ANs NnpeaoTepalle-
HUS1 KpeknHra obpasua neperoHky HeobxoaMmMo orpaHnYuTb Temnepatypoii 400 °C.

X1.3 Cockal) ocoBeHHo BaxHa, NMOCKOJbKY MOKa3blBaeT HEMOCPEACTBEHHOE CPaBHEHWNE Pe3ynbTaToB, NOMy4YeH-
HbIX B KPYrOBbIX UCMbITAHMAX HACTOSLLEro MeToaa u metoga ucneitaHus ACTM [ 2892. BkntoyeHbl faHHbIe NATyM nabopa-
TOpUNA.

R Ceballo, C.D., etal Rev. Tee. INTEVEP, 7 (1), pp. 81—83.
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MpunoxeHue A
(cnpaBo4Hoe)

CBefeHusi 0 COOTBETCTBUU CCbIIOYHbIX cTaHaapToB ACTM cCbINOYHbIM HaLMOHaNbHbIM
cTtaHpgaptam Poccuickon Pegepaumm (v AeMCTBYHOLWMM B 3TOM Ka4eCTBe MEXrocyaapCTBeHHbIM

Tab6bnuuafAA1

cTaHgapTam)

O603Ha4YeHne CCbINTIOYHOro

CTeneHb COOTBETCTBUS

0O6o3HaveHre N HanMeHoBaHue COOTBETCTBYHOLLEro HaunoHanbHoOro

CTaHOapTa CTaHOapTa
ACTM [ 2892 — *
ACTM [ 4057 MOD FOCT 2517—85 «HedTb n HedTenpoaykTel. MeToabl oTbopa

npo6»
FOCT P 52659—2006 «HedTb 1 HedTenpogyktbl. MeToabl
py4Horo ot6opa npob»

BETCTBUA CTaHOAPTOB!

MOD — moandumumpoBaHHble cTaHaapTbl.

* COOTBETCTBYIOLMIA HaUMOHarnbHbIN CTaHgapT OTCyTCTBYeT. [10 ero yTBepXaeHnss pekoMeHAyeTCs MCNonb3oBaTh
nepeBof Ha PyCCkuii A3blk AaHHOro ctangapTa. lNepesog AaHHOro craHgapTa Haxoantes B PefepansHoM uHdopMaum-
OHHOM (POHAE TEXHUYECKNX PErfIaMEeHTOB U CTaHOAPTOB.

MpumedaHune—B HacToAwweNn Tabnuue 1Mcnonb3oBaHoO cnegywuiee ycrnosHoe 0003Ha4YeHne CTeneHn cooT-
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