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MNpepncnosune

1 PABPABOTAH OTKpPbITbIM aKLMOHEPHbIM 06LWecTBOM «la3npom» 1 O6LLECTBOM C OrpaHu4yeHHoM’
OTBETCTBEHHOCTbIO «HayuyHO-nccneAoBaTenbCKMii UHCTUTYT NPUPOAHBLIX Fa30B WM ra30BbIX TEXHOMOMUA» -
rasnpom BHAWNTA3» (OO0 «lasnpom BHUNTA3»)

2 BHECEH TexHuuyeckum KomuteToM Mo ctaHgaptusaunm TK 31 «HedpTaHble TonavMBa u cMas3ouHble
marepuanbi»

3 YTBEPXOEH W BBEJEH B ,£l,El7|CTBVIE Mpukazom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynnposaHuio 1 MeTposiorumn ot 18 Hosbps 2015 r. N» 1848-cT

4 B HacToALWEM CTaHapTe y4TeHbl OCHOBHblE HOPMATVBHbIE MOIOXEHUSA CNefyoLWNX CTaHAaPTOB:

MCO 3924:2010 «HedTenpoaykTel. OnpegeneHne pacnpefenieHnss KOMNOHEHTOB MO TeMnepaTtypam
kuneHus. Metop raszosoin xpomartorpadum» (1ISO 3924:2010 «Petroleum products — Determination of boiling
range distribution — Gas chromatography method». NEQ);

ASTM D 2887—15 «CraHgapTHbli MeTog onpegeneHvs pacnpegeneHus dpakuyuii HedTn no
TemnepaTypaM KuneHusi MeTofoM rasoBoii xpomaTorpadgum» (ASTM D 2887—15 «Standard test method for
boiling range distribution of petroleum fractions by gas chromatography», NEQ)

5 BBEJEH BMNEPBbIE

MpaBuna NpMMeHeHMa HacTOSALWero craHgapTa ycTaHoBneHsl B TOCT P 1.0-2012 (pasgen 8).
MHopmauns 06 N3MEeHeHUAX K HacTOosLLLEMY CTaHAap Ty Ny6MKyeTCa B eXerofHom (Mo COCTOSHUK Ha
1aHBaps TeKyLlero roga) MHhopmaunoHHOM ykasaTene «HauvoHasnbHble CTaHAapThi», a ouumanbHblii
TEeKCT W3MEeHeHW/ i M MNOonpaBOK - B EXEMeCSYHOM WH(OPMaLUMOHHOM YyKasaTene «HaunoHanbHble
cTaHgapTbi». B cnyyaB nepecmoTpa (3aMeHbl) WAM  OTMEHbl HacTOAWEro cTaHgapTa
COOTBETCTBYyKLLEE YyBeAOM/EHNEe OyaeT ony6/nKoBaHO B GAWKAWLWIEM BbINYCKE E€XEMECSAYHOro
MHOpPMaLMOHHOIO YyKasaTensa «HauuoHanbHble cTaHgapThi». CoOTBeTCTBYyWLWAd WHPOpMaUMs,
yBeLOM/IEHNE N TEeKCThl pasmeLlanTCcs Takke B MH(hOPMaLMOHHON cucTeme 06Lero noib30BaHus — Ha
othuumanbHoM caliTe defepanbHON0 areHTCTBA N0 TEXHWYECKOMY PErynMpoBaHWi0 U MeTposiorum B
ceTun NHTepHeT (Www.gost.ru)
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HacTtoswmii CTaHA4apT HEe MOXeT 6bITb MOSTHOCTBID WM YACTUYHO BOCnpousBeaeH, TUpaxupoBaH K
pacnpocTpaHeH B kayecTBe oOduuManbHOro wusfaHus 6e3 paspeweHns defepanbHOro areHTcTBa Mo
TEXHUYECKOMY perynmnposaHuUio n MeTposiormm
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HE®TEMNPOAYKTbI 1 KOHAEHCAT FA30BbIV CTABW/IbHbIN

OnpegenexHne pakLMOHHOro cocTaBa MeTo0M ra3oBoil
XpomaTtorpadunu

Petroleum products and stable gas condensate. Determination of boiling range distribution by gas chromatography
method

fata BBegeHns — 2016—07—01
1 06nacTb NpUMeHeHUs

1.1 HacToAwwmii cTaHgapT ycTaHasnvBaeT ABa MeToga (A v b) onpefenenuns pakunoHHOro coctasa
(pacnpepenenus  yrnesofopoOAHbIX KOMMOHEHTOB NO Temnepatypam KuneHus)) HedTenpoaykToB U
cTabunbHOro ras3oBoro koHgeHcaTa (CrK) c ncnonb3oBaHuem razoBoi xpomartorpadgum.

1.2 MeTon A npegHasHauyeH pAna onpegeneHuss QpakuMOHHOITO cocTaBa HedTENpPOAYKTOB C
TemnepaTypoli kuneHus B gnanasoHe ot 55 °C go 545 °C.

1.3 Metog B npegHasHaueH [ANS onpefeneHvs uHAvWBMAYyanbHbIX yrnesogopogos Ci—Cs
dpakynoHHoro coctasa yrnesogoponos CE—C4 (nanee — KOMMNOHEHTHO-(pakunoHHoro coctasa) CrK c
y4eToM HesileTyyero octaTka, BbiKunawLiero npu temneparype sbille 545 sC.

2 HopMaTuBHbIE CCbIJIKM

B HacTosiLem cTaHfapTe MCNoNb30BaHbl HOPMAaTKBHBIE CCbISIKU Ha cnefytowmne cTaHgapTbl:

FOCT 2477—2014 HedTb 1 HedbTenpoaykTbl. MeTo4 onpefeneHns coaepXxaHusa Boabl

FOCT 2517—2012 HedTb 1 HedbTenpoaykTbl. MeToapl oT60pa npob

FOCT 3022—80 Bogopog TexHuYeckuii. TeXHUYeckue ycnosus

FOCT ISO 7886-1—2011 LWnpuubl MHbEKUMOHHbIE OAHOKPATHOrO NPUMEHEHUs cTepusbHble. YacTb 1.
LLinprupl NS pyYyHOro MCnonb30BaHusA

FOCT 9293—74 (MCO 2435—73) A30T ra3o06pasHblii 1 Xugkuii. TexHuueckue ycnosusi

FOCT 17323—71 TonnuBo pAnsa AswraTeneii. MeTon onpegeneHvuss  MepkanTaHOBOM 1
CepoBOJOPOAHON cepbl MOTEHLUOMETPUYECKUM TUTPOBAHUEM

FTOCT 17433—80 lMpombiwneHHasa ymctota. CxaTblii BO3ayX. Knacchl 3arps3HeHHOCTN

FOCT 17567—81 Xpomatorpadus razoBas. TeEpMUHbI 1 onpeaeneHns

FOCT 25336—82 lNocyaa n obopygosaHne nabopatopHble CTeKsIHHbIe. TuMnbl, OCHOBHblE NapamMeTpbl
1 pasmepbl

FOCT 29169—91 (MCO 648—77) MNocyaa nabopatopHas CTekIsAHHasA. MMNeTkN ¢ 0AHON OTMETKOM

FOCT 29227—91 (MCO 835-1—81) MNocyaa nabopaTopHasa cTeknsiHHasA. MNuneTku rpagyvpoBaHHbIe.
YacTb 1. Obume TpeboBaHus

FOCT 31873—2012 HedTb 1 HedpTenpoaykTbl. MeToabl py4yHoro otéopa npo6

FOCT P UCO 5725-6—2002 TouHOCTb (MPaBW/IbHOCTb W MPELM3MOHHOCTb) METOAOB M pe3ysbTaToB
nsmepeHuii. Yactb 6. Vicnonb3oBaHue 3HaYeHUi i TOYHOCTU Ha NpakKTUKe

FOCT P 50779.42—99 (MCO 8258—091) Ctatuctnyeckme metoabl. KOHTponbHble kapTbl LyxapTta

FOCT P 50802—95 HedhTb. MeToA onpeaeneHns cepoBogopona, MeTua- n aTuIMepkanTaHoB

FOCT P 52501—2005 (MCO 3696:1987) Boga ans nabopatopHoro aHanusa. TexHuyeckme ycnosus

FOCT P 53228—2008 Becbl HeaBTOMaTMyeckoro pgeicTeuss. Yactb 1. MeTponormyeckue u
TexHuyeckue TpebosaHus. VcnbiTaHmsa

MpumeuaHue — lpu NONb30BAHUM HACTOSILLMM CTAaHAAPTOM LENecoo6pa3Ho NpoBepuTh AelicTeue
CCbI/IOYHBIX CTaHAAPTOB B MHDOPMALMOHHON CUCTEME O6LLEro nosib30BaHUs — Ha ouumanbHoOM caiite defepasibHOro
areHTCcTBa Mo TEXHUYECKOMY PEry/iupoBaH1I0 U METPOJIOTUM B CETU VIHTEPHET U/ MO eXErogHOMY UH(OPMALMOHHOMY
ykasateno «HaunoHaslbHble CTaHAapTbl», KOTOPbIA Ony6/aMKOBaH MO COCTOSHWIO Ha 1 siHBaps Tekyliero roga, v no
BbINyckam eXeMecsuHOro UH(POPMALIMOHHOTO ykasaTens «HauuoHasbHble CTaHAapTbl» 3a TeKyLwmil roa. Ecnv 3amMeHeH
CCbI/IOYHbIN CTaHAAPT, Ha KOTOPbIi AaHa HeAaTMPOBaHHAs CCblka, TO PEKOMEHAYETCS WUCMO/b30BaTh AEACTBYIOLLYIO
BEPCUI0 3TOr0 CTaHgapTa C YYeTOM BCEX BHECEHHbIX B [JaHHYl0 BEPCUI0 WU3MEHEHWIA. EcCnn 3aMeHeH CCblfouHbIN

N3pgaHue ouumanbHoe
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CTaHAApPT, Ha KOTOPbIi AaHa AATMPOBAHHAsA CCbifka, TO PEKOMEHAYETCS UCMOMb30BaTb BEPCUIO 3TOrO CTaHAapTa C
yKasaHHbIM BbilLe rOfoM YTBEpPXAEeHUs (MpuHATKS). EcCnn nocne yTBEpPXAEHWS HACTOSLEro cTaHAapTa B CCbIIOYHbIN
CTaHAApT, Ha KOTOPbI/i AaHa [aTMpPOBaHHasi CCblfka, BHECEHO M3MEHeHWe, 3aTparvBaiollee MosiokeHue, Ha KoTopoe
[laHa CCblka, TO 3TO MOMIOKEHUE PEeKOMEHAyeTcsl NMPUMeHsTb 6e3 ydyeTa AaHHOTO0 W3MEHEHWsi. ECAM CCbINOYHbINA
CTaHAapT OTMeHEH 6e3 3aMeHbl, TO NOJIOXEHME, B KOTOPOM flaHa CCbl/IKa Ha HEro, PEKOMEHAYETCS MPUMEHSTL B YacTu,
He 3aTparmBaroLLeli 3Ty CCbifky.

3 TepMuHbI 1 onpeaeneHns

B HacTosiwem crtaHgapte npuMeHeHbl TepMuHbl no FOCT 17567. a Takke crefylowme TepMUHbI C
COOTBETCTBYHOLLNMU onpeaeneHnaMu.

31

CTabunbHbIA  ra3oBblil  KOHAeHcaT: [as30Bblii  KOHAeHcaT, nonyvyaembli  NyTem  OYUCTKU
HecTabunbHOrO rasoBOro KoHAeHcaTa OT npumeceid UM BblgeneHnss u3 Hero yrnesogopofos C,—C4,
oTBeYvalLLMil Tpe6oBaHNAM COOTBETCTBYIOLLENO HOPMaTVBHOTO AOKYMEHTA.

[FTOCT P 53521—2009, ctatbsa 9]

3.2

AMCcTUNNAT (ra3oBOro KoHAeHcarta): XXugkas yrnesofopojHas CMecb, nojsyvyaemas B pesyfbrare
KOHAEeHcaLmmn napos Npy NeperoHKe ra3oBoro KOHAeHcarta npy aTMocepHOM WA NOHWXKEHHOM JaBIEHUN.

[FOCT P 53521—2009. ctaTbsa 34]

3.3 xpomaTtorpamma: padinyeckoe npefcTaB/ieHne curHana rasoxpomarorpacduyeckoro getekropa
KakK (pyHKLUN BpEMEHN.

3.4 nuK: Y4acTok xpoMaTorpaMMmbl, COOTBETCTBYIOLWMA BbIXOAY W3 KO/TOHKW OLHOTO M3 KOMMOHEHTOB
npoobl.

3.5 nnowanb nuka: MNnowaab, orpaHNYeHHas KOHTYPOM MKa U ero OCHOBaHWEM.

3.6 wupuHa nuka: AnuHa oTpeska 6a30BON /IMHUW, OrPAHUYEHHOrO ABYMS KacaTe/lbHbIMU, KOTOpble
npoBefieHbl Yepe3 ToUKy nepernba Kaxaolh 13 CTOPOH XpoMaTorpaddnmyeckoro nuka.

3.7 ckoppekTMpoBaHHasa naowajb xpomartorpammMmbl Npo6bl: PasHOCTb niowafein XxpomarorpaMmm
npo6bl 1 XONIOCTOrO OMbITa.

3.8 umuTUpoBaHHaa guctunnauua: Metog onpegeneHmsa pakuMoHHOro coctasa YrieBoAopOAHbIX
npo6 ¢ ncnonb3oBaHMeM ra3oBoli xpomatorpaduu: AN pasfeneHns yrnesogopoaos B COOTBETCTBUM C UX
TemnepaTtypamu KUMeHus NPUMEHSIOT KOIOHKY C HENOAPHO/ HENOABWXHON ha3oii.

3.9 Temnepatypa Havyana kunenus 7W Temnepartypa, COOTBETCTBYWOLWAA BPEMEHU yAepXUBaHUS,
npy KOTOPOM CKOPPEKTMPOBAaHHaA nowaAb XpomaTtorpamMmMbl npobbl coctasnseT 0.5 % ee cymmapHoi
nnowaan (uam TeopeTnyeckoli obLei nnowaaun Ha xpomatorpamme CrK).

3.10 TemnepaTypa KoHUa KuneHus T7i«: TemnepaTypa, COOTBETCTBYIOLWAA BPEMEHWN yAepXuBaHWSA,
npy KOTOPOM CKOPPEKTMpOBaHHasA nsolajb XpomarorpaMMmbl npobbl cocTaBnset 99.5 % ee cymmapHoi
nnowaan (Mnn TeopeTnyeckoii o6ulei naowaam Ha xpomarorpamme CrK).

3.11 meToA BHYTpeHHero crtaHgapta: Cnocob BblUMCNIEHUA KOHUEHTpauuii onpegensiembix
KOMMOHEHTOB Npo6bl, OCHOBAHHbI Ha [f06aBNeHUN K Heli onpefeneHHOro KoJMyecTBa W3BECTHOro
coefinHeHNs (BHYTPEHHero ctaHfapTa), KOTOpoe perncTpuMpyeTcs Ha xpomatorpamme B BMAEe XOPOLUO
pa3peLLeHHOro nuvika.

3.12 gonsa oTroHa: Maccosas f0M15 NPo6bl, BblKMNAKLWAA K onpegesieHHoMy 3HaueHuio TemnepaTypbl,
B NpoLeHTax.

3.13 HeneTyumii ocTaTok: YacTb aHa/IM3npyeMoii Npo6bbl, BeikunatoLas npu Temneparype Bbiwe 545 CC.

3.14 TeopeTunyeckan obuas naowagb xpomatorpammbel T: Maowade xpomartorpammel, Kotopas
6blna 6bl NonyyYeHa Npy 3M1KUPOBAHNMN U3 KONTOHKW BCEN NPo6bI.

4 CylWwHOCTbL MEeTOA0B

4.1 Mpn npoBeseHun aHanm3a no metody A npoby HedpTenpoaykta c TemnepaTypoi KuneHus Ao

545 °C aHanu3upylT Ha rasoBoM Xxpomatorpade C nJameHHO-MOHU3ALMOHHbIM AETEKTOPOM B pexume
nporpaMMnpoBaHusi TemMnepaTtypbl TepMocTaTa KOJIOHOK. Vcnonb3ylT razoxpomarorpaumyeckyto KOMOHKY,
obecneuvBaiwLlylo pasgefnieHne yrneBofopofOB O COOTBETCTBMM C WX TemnepaTypamu kunenus. Ons
YCTaHOBMEHNS 3aBUCUMMOCTU MeXZAy 3HauyeHUsIMW BpPeEMEH YAEepXMBaHWSA U Temnepatypamu KUneHus
yrneBoAOpPOAOB Ha 3TOWN e KOJIOHKe XpoMaTorpadupyloT CMechb Yr/1eBOAOPOAO0B WM3BECTHOrO COCTaBa,
OXBaTblBaKLWYy0 JAuana3oH Temnepatyp KUMEHUs KOMMOHEHTOB nNpo6bl. [loAyYeHHYl 3aBWCUMOCTb
UCnonb3ywT ANa onpedeneHus (pakuMoHHOro cocTtaBa Mpo6bl C MOMOLb MeToAa BHYTPEHHel
HopManusauuu.

2
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4.2 Mpn npoBegeHun aHanmsa no metody B KOMMNOHEHTHO-(DPaKUMOHHLIA cocTaB npo6bl
onpegensalT Mo npoueaype, aHasorMyHoOW npuBefeHHon B 4.1, ¢ y4eTOM COAEpPXaHWs WHAMBUAYabHbIX
yrnesogopoaoB C,—C5 1 HeneTyyero octatka — TsKesoi Yactu npobbl, BbikMNalowen npu temnepatype
Bbie 545 °C. [Jonto HeneTydyero ocrtaTka onpegensitoT nyTeM NPOBeAEeHUs AOMOJSIHUTENLHOro aHannsa
npo6bl ¢ fo6aBNEeHNEM BHYTPEHHEro ctaHaapTa.

5YcnoBusa BbINOMHEHUSA U3MEPEHNIA

M3mepeHns NpoBoasT npu:

- TemnepaType okpyxatowein cpeabl (20 £ 5) IC;

- OTHOCUTENBHOI BNaXHOCTH OKpyxatoweii cpeabl oT 30 % 0 80 %;

- aTmocchepHom gasneHun ot 80,0 Ao 106.7 kMa (o1 630 go 800 mm pT. CT.);

- HanNpsHKeHWM nepeMeHHoro Toka (220 ) B;

- yacToTe nepemeHHoro Toka (50 = 1) Iy,

- OTCYTCTBUWM MEXAHUYECKNX BO3AENCTBUIA, BHELLHUX 3/IEKTPUYECKUX U MArHWUTHbIX NONel, BANSIOWUX
Ha pa6oTy annapaTtypbl:

- OTCYTCTBUW arpeccrBHbIX ra3oB 1 Napos.

6 OT60p Npob
OT60p 1 XpaHeHne npob HecTenpoaykToB U CIFK— no FOCT 2517 nam TOCT 31873.
MeTtog A. OnpepeneHne pakyMoOHHOrO cocTaBa HedhTeNnpoAyKTOB

7 CpefcTBa UW3MepeHuWii, BcrnomoraTesibHble YycTpolicTBa, MaTepuasnbl ©
peakTuBbl

7.1 CpeacTBa M3MepeHuint n BcnomoraTteibHble ycTpoliicTBa

7.1.1 T'a30BbIi XxpoMaTorpad, BKIHOYaOLLNIA:

- 6/10K ynpaB/ieHus;

- N/1aMeHHO-MOoHN3aUNoHHbI feTekTop (MWA) ¢ npefenom aeTekTupoBaHusa He 6onee 2 10~212r/c (no
yrnepogy), CnocobHbll paboTaTb B HEMPEPLIBHOM PeXUMe Npu MakCUMasibHON TemnepaTtype 1cnosib3yemoi
KONOHKN (AeTeKTop A0/MKEH 6biTb NOACOEAMHEH K KO/IOHKE Takum 06pas3oM, 4yTobbl MeXAy HUMWU He 6blio
XONOAHbIX 30H);

- cuctemy BBOJA Mpobbl B M30TEPMUYECKOM pexume npu TemnepaType, COOTBETCTBYHOLLEN
MakcuManibHON TemnepaType KOMIOHKM, WAU B pexume TeMmnepaTypHO-MporpaMMypyemMoro Harpesa, wmu
obecneunBaroLLyto NPAMOL BBOZ, NPO6bI B KOMIOHKY;

- TepmocTar, obecneunBatLLuii NporpaMMMpyeMoe perysimpoBaHne CKopocTu nogbeMa Temnepartypbl
1 nogfepxaHve 3afaHHoli TemnepaTypbl C NOrPeLHoCcTbi0 He 6onee 0.1 "C BO BCeM MHTepBasie pabounx
TemnepaTtyp [BOCMPOM3BOAMMOCTb CKOpPOCTM HarpeBa TepmocTata [Ao/hkHa ObiTb JOCTaTouyHol Ans
obecneyeHnss NMOBTOPSIEMOCTU BPEMEHW YyAepXuBaHWUA AN KakKAOro KOMMNOHEHTa rpafyvpoBOYHON cmecu
(cm. 7.2.18) B npepenax 6 cj;

- CUCTEMY OXNaxAeHus TepMocTata KO/IOHOK (4na aHanu3a npob € HavyasbHOW TemnepaTypoi
kuneHus Humxe 90 °C);

- nporpamMmmHoe obecneyeHune ans cbopa, 06paboTKN U XpaHEeHNst XpomaTorpadryeckoin nHdopmaumu.

MpumeyaHune —lcnonb3yemblii NPOrpaMMHbIii KOMAEKC JO/MKEH obecneunsaTh:

- npeob6pasoBaHMe HenpepbiBHO WHTErpUMpyeMoro curHana [Jetektopa B MIOWAAN  Y3KUX  Y4aCTKOB
XpomartorpamMmbl LUMPKHON He 6onee 0,1 c;

- BblUMTaHMeE M/oLWaan y3Koro yyactka HyeBoi IMHUM 13 NoLaAmn COOTBETCTBYIOLLENO yyacTka XpOMaTorpaMmbl
aHanM3npyemoi npobsl.

7.1.2 KanunnspHas xpomartorpaduyeckas KoOSIOHKa C MOAMAUMETUICUIOKCAHOM B KayecTse
HenoABWXHO hasbl (HP):

- DB-1 unn CP-Sil 5 CB gnuHoit 30 M. BHyTpeHHUM gnameTpom 0.53 mm (TonwuHa nneHkn HO —
1,5 MKM) nimn

- HP-1 gnuHoii 10 M. BHyTpeHHUM gunameTtpom 0,53 MM (TonwmHa nneHkn H® — 2,65 mkm). unm

- HP-1 gnuHoi 5 M. BHYyTpeHHUM gnameTpoM 0,53 MM (TonwmHa nneHkn HO® — 0,88 Mkm).

CrK
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7.1.3 Becbl nabopatopHble no FTOCT P 53228 BbICOKOro kiacca TOYHOCTU C HaMbOo/bLUMM Npeaesiom
B3BeLmBaHuA 0.2 Kr.

7.1.4 Mwkpownpuy, doupmbl SGE. Hamilton wau aHanormyHoro Tmna BmectumMocTbio 1 unn 10 mm3 ¢
ueHoli genexnns 0,01 mm3

7.1.5 T'a3oHenpoHuuaemblii wnpuy, dupmel Agilent, Hamilton nnyn aHanormyHoro Tna w3 cTekna u
nonuMTeTpagTopaTuaeHa BMecTumMocTblo 250 MmM3c LeHol geneHns 5 Mm3 BmecTumocTbio 500 1 1000 mm3
C ueHoli genexns 10 Mm3.

7.1.6 Wnpuy meguunHckuii no FOCT I1SO 7886-1 BMecTUMOCTb0 1 1 2 cM3.

7.1.7 NuneTkn emectumocTblo 10. 15, 20 cm3no FOCT 29227 n TOCT 291609.

7.1.8 ®nakoHbl CTEKMISAHHble MeAuuMHCckMe BMmecTumocTbio 40 cm3 no crtaHgapty [1] ¢
HaBMHYMBAIOLWMMUCA KpbIWKAMW C BbICBEP/IEHHLIM OTBEPCTMEM [AMAMETPOM 2 MM, OCHaLleHHbIMU
npoknagkamu u3 CUIMKOHOBON Pe3unHbI.

7.1.9 MNocypa nabopaTtopHas cTeknsHHas no FOCT 25336.

MpumevaHnwne — [JonyckaeTcsa ucnonb3oBaTb [Apyrne cpepcrsa I/I3MepeHVII71 n BcrnomorartesibHble
yCTpO[/‘ICTBa, TEXHNYECKNE XapPaKTEePUCTUKN KOTOPbIX HE YCTynakwT yKa3aHHbIM, €C/in UX NpUMEeHeHue He yxyalwaet
MeTpo/siornyeckne Xxapakrepuctmkm metoaa.

7.2 Martepuansl N peakTusbl

7.2.1 T'enwuii ra3006pasHbIii OUMLLLEHHbIA Mapkv A ¢ cogepxaHvem renus He meHee 99.99 % no [2).

7.2.2 Bopopop ra3oo6pasHblil BbICOKOV 4ncToTbl No [3]. Bogopoa Mapkm A no FOCT 3022.

7.2.3 Bo3ayx cxatblil knacca 0 (cBo6oAHbIN OT yrnesogoponos) no FOCT 17433.

7.2.4 A30T TexHuyeckuii no FOCT 9293.

7.2.5 MNeHTaH KkBanMgukaumu x. 4. no [4].

7.2.6 l'ekcaH kBanudmkauum x. 4. no (5).

7.2.7 n-F'ekcaH kBanudmkauymm x. 4. no [6).

7.2.8 l'entaH kBanMdukaumm x. 4. no (7).

7.2.9 OkTaH kBanndukaumm X. 4. no [8].

7.2.10 HoHaH kBanudukaumm x. 4. no [9].

7.2.11 [lekam kBanudukauum x. 4. no {10].

7.2.12 flopekam kBanudukauum x. 4. no [11].

7.2.13 TeTpafekaH kBanugukalmm 4. no [12].

7.2.14 MemTagekaH kBanudmkauum 4. no [13].

7.2.15 lekcapekaH kBanudukauum 4. no [14].

7.2.16 TenTagekaH kBanudumkaumm x. 4. no [15].

7.2.17 WHavBuAyanbHble H-ankaHbl A8 MPUrOTOBMIEHWUA TPafyupPOBOYHLIX CMOCE — oOKTajekaH
C,aH3a, aiiko3aH C2H42, TeTpako3aH C2HKQ oktoko3aH CZ2BHS8 poTpuakoHTaH C3HE6, rekcaTpuakoHTaH
C3H74, TeTpakoHTaH CMHuL., TeTpaTteTpakoHTaH C4H3) c maccoBoli fofieli OCHOBHOIO BeLLeCTBa HE MeHee
97 %.

7.2.18 I'pagynpoBoOYHasi CMeCb — CMOCb «-aJ/IkaHOB OT neHtaHa CH5H,2 1o TeTpaTeTpakoHTaHa CaaH»
B COOTBETCTBUU CO CcTaHAapToM [16] ¢ TemnepaTtypoii kuneHus o 545 ®C.

MpumeuyaHune — BrpagympoBOYHO CMECU [OMKHBI MPUCYTCTBOBATL OAHO WM HECKOSIbKO COeAMHEHNN
C TemnepaTypoil KUMEHWUs, PaBHOWN (UM HWXE) HayasbHOW Temnepartype KuneHus npobbl. Mpu HeobxogumocTn B
repMeTUYHO 3aKpbITblli cOCyf, C rpafyMpoOBOYHON CMECbI0 MOXHO C MOMOLLbI0 Fa30BOr0 LWNpULa HBKOIMYECTBBHHO
[06aBnTb He6O/bLLNE 06BbEMBI MponaHa 1 byTaHa.

7.2.19 CraHfapTHbli 06pasel, pakuMOHHOTO cocTaBa HedTenpodykta B COOTBETCTBUM CO
cTtaHgapTom [16].

7.2.20 Bopa guctunnuposaHHasa no NOCT P 52501.

7.2.21 Oncynbdug yrnepoga c CogepxaHmeM 0CHOBHOMO BelllecTBa He meHee 99 %.

MpumMmeuyaHue — JlonyckaeTca UCMOMb30BATL APYrUe MaTepuasibl 1 PeakTVBbl, XapakTePUCTUKA KOTOPbIX
HE YCTynawT yKasaHHbIM, €C/M WX MPUMEHEHUE He yXyAlWaeT MEeTPOSIorMYeckue XapakTepucTukn meTtoga. MOXHO
CMO/b30BaThL FeHepaTopbl BOAOPOAA M a30Ta A/1s NOSYYeHNst YCTbIX ra30B, COOTBETCTBYIOLMUX TpeGoBaHusM 12.

8 [lMoAarotoBka K NpoBeAEHUI0 N3MeEpPEeHNit

8.1 MoaxnioueHne xpomartorpadgpa K 3/1IeKTPUYECKoii ceTn, NMPOBepKY Ha repMeTUYHOCTb U BbIBOJ, Ha
PEXVM BbINO/HAIT B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMIyaTalum xpomartorpada.
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8.2 KanunnspHylo KOMOHKYy yCTaHaB/MBalOT B TepmocTaT XxpomaTtorpada W. He MpUcCoefuHAs K
[eTeKTopy, KOHAMUMOHMPYIOT B MOTOKe rasa-HocuTens (renus) c pacxogom ot 5 o 10 cM3MuH, nosbiwas
Temnepartypy co ckopoctbto 5-10 °C/muH pgo 340 “C — 350 °C. lpu 3Toli TemnepaType KOJIOHKY

BblAepxunBatoT B TeyeHve 30 MUH.

Mocne KOHAWLMOHMPOBAHWA  KOJMIOHKY OXNaxjalT [0 TemnepaTypbl OKpyxatLlieli cpegsbl,
nogcoeaunHsAlT K MW, npoBepsAlT repMeTUYHOCTb rasoBOM JIMHUM W 3annCbiBAOT HY/IEBY JIMHUIO B
paboyem pexume (cm. Tabnuuy 1). MNpu cTabwunbHON HyNeBOW NWHWM ONPeAensioT paspeLuatoLLyto
CNOCOBHOCTb KOJIOHKM B COOTBETCTBUM C 8.3.

Tab6nuya 1— Ycnosusa npoBeseHUs N3MepeHuit

MapameTtp 3maucHT*

KanunnspHas KosoHka DB-1 HP-1 HP-1
[nvHa KonoHkun, m 30 5 10
[nameTp KOMOHKMN (BHYTPEHHWIA), MM

0,53
HenoaBwkHaa thasa KanuinsipHOR KOMOHKY Monuaumernncunokcax
TonwmHa naeHkn HenoABMKHOM hasbl, MKM re | 088 | 065
[eTtekTop nmna
Pacxof rasa-HocuTens (asota/renus). cMUMUH 10 | 12 | 10—20
Pacxof 406aBOYHOrO rasa Yepes geTekTop.
cmVmhh 20
Pacxog Bogopoga, cMMuH 30
Pacxog, Bo3gyxa, cmVmkh 300
HavanbHas Temnepartypa TepMocTaTa Ko/oHKN'
(Bpems BblgepxmBaHua — 1—2 MuH). X 0-35
CKOpOCTb HarpeBa TepmocTara KofoHku. 'C /MuH 15—20 10 15-20
KoHeuHast Temnepatypa TepmocTarta KONOHKV
(Bpems BblgepxmBaHusi 6 MuH). "C 340—350 350 350
Ycnosusa BBoga Npo6bl B xpomatorpady Temnepatypa Mpsamoli BBOA, TemnepaTypHo-

ncnaputens npo6bl B nporpaMmMupyemblii
320 X —340 X KOJIOHKY Harpes vcnaputens ot
40 X po 340 X
Temnepartypa getekropa. "C 340-350 380 350
PasbaBneHve npobbl (CTaHZapTHOro 06pasLa) Bes pa3basneHus
avcynbthugom yrnepoga
1:4 1:10

O6bem BBOAMMOI NPO6LI, MM1 0.5—1.0 1 0.2

* Kak nNpaBuno, YemM HUXe TemMnepaTypa Hayana KMnNeHus npob6bl, TeM HWXe 3Ha4YeHMe HavyasbHOW TemnepaTypbl TepmocTaTa
KOJTOHKU.

MpunmeyaHunme — MOXHO UCNONb30BATL ApPyrhe KOJIOHKM, B TOM YucCne HacafoOuHble, 3/1l0NPOBAHNE KOMMNOHEHTOB C
KOTOPbIX MPOUCXOAUT B NOPsAfKe BO3pacTaHWa TemnepaTyp KMMNEHUS KOMNOHEHTOB, a 3Ha4yeHue paspelwatwlyeil CNOCOGHOCTU KOMOHKN
R —ne meHnee Tpex no 8.3.

8.3 Mepep NpoBeAeHMEM aHanM3a xpomaTorpadupyoT cmech, cogepxatgyto oT 0,1 % macc, go 0,5 %
macc, rekcagekaHa u okTagekaHa B gucynbtuge yrnepoga (CM. pUCYHOK 1). BbluMCnsAT paspeLuatoLlyio
CNoco6HOCTb KOMOHKKN R no chopmyne

2(W -)
1.699(y, +ya)
roe [, nt2— Bpems yaepxuBaHus 45 NUKOB rekcajekaHa v oKTafekaHa COOTBETCTBEHHO, C;

y, — WMpMHa NuKa rekcajekaHa Ha nosioBUHe ero BbICOThI, C;

Y2 — WwupunHa nuka okTajekaHa Ha nosioByHe ero BbICOThI, C.

Mpy 3HaveHun paspellarolleil cnocobHOCTN R He MeHee Tpex KOMoHKa rotosa k pabore.

8.4 XpomaTorpadmpyoT rpafyvpoBOYHy0 cMechb (CM. 7.2.18), cofepxallyro U3BECTHble KO/MyecTBa
H-a/IkaHOB MpW YC/NIOBUAX, NPVBEAEHHbIX B Tabnuue 1. Ans nuka camoil 60NbLIOK BbiCOTbI OnpeaensioT
KOa(phMLMeHT acMMMeTpumn Kak OTHoweHue A/B (CM. pucyHok 2). B cooTtBeTcTBUM cO cTtaHgaptom (17)
3HaueHve KoadhuymeHTa acuMMeTpun nuka Ao/XHO 6biTb 0T 0.5 fo 2,0. Ecnn 3HaveHne koadhduuveHTa
acuMMeTpun BbIXOAMT 3a YyKasaHHblli npefen, yMeHblialT 06beM CMecu H-aslkaHOB. BBOAMMON B
XpomaTorpad), Uiv noBbIWAT CTeneHb pa3baBieHns cmecu Ancynbhuaom yrnepoga.

€5)

MpumMeuyaHne — ACUMMETPUS NUKA(OB) YACTO YKa3biBAET HA Neperpysky KOMoHKM Npoboii. ST0 MOXeT
MPUBECTU K UCKAKEHWIO 3HAUEHUIT BPEMEH YAEPXMBaHWUS KOMMNOHEHTOB WM COOTBETCTBEHHO OLIUGKE B ONpeAeneHum
3HAYEHUI X TEMNepaTypbl KUNEHS.

5
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OTKMK AeTekTopa

a

1— rckcajekaun; 2 — okTajekaH; a — BBOJ NpoGbI
PucyHok 1 — Tunosas xpoMmatorpammMa CMecu rekcafiekaHa v oktagekaHa ana onpegeneHms
paspeLuatoLLeil cCnocobHOCTN KOMOHKM

OTKNUK feTekTopa

A — wupunHa nepefHeil 4acTu Nuka Ha ypoBHe 6 % ero BbICOTbl. B — wupuHa 3ajHeil yacTu nuka Ha ypoBHe 5 % ero BbICOThI
PucyHok 2 — lMapamMeTpbl, XapakTepusyloLme acuMmmMmeTpuio xpoMaTtorpadnuyeckoro nuka

8.5 [na ceefeHns K MUHUMYMY M3MEHEeHWUs YyBCTBUTENbHOCTU ageTekTopa (M) cnepyeT perynspHo
yAansaTb 06pasylolwmecs Ha HeM OT/I0KEHUS.

MpumeuyaHnue — OTNOKEHUA 06pa3ylnTCA NPU CropaHWn HENOABWXHOW (hasbl, YaCTUYHO YHOCMMOI NOTOKOM rasa-
HOCWUTENA U3 KONOHKU NPW BbICOKOW TemnepaType. YaaneHne oTNOXEHNA NPOBOAAT a COOTBETCTBUN C PYKOBOACTBOM MO 3KCnayaTayum
npuéopa.
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8.6 PereHepauus xpomaTtorpaduyeckoi KO/TOHKM

PereHepaLuio KONMOHKN NPOBOAAT:

- NPV NPEBbILIEHNN 3HAYEHNSA YPOBHS LLYMOB HY/1€BOW IMHUWA, NPUBEAEHHOTO B METOAMKE NOBEPKU Un
B PyKOBOACTBE N0 3KcnyaTauuy xpomartorpada:

- Npu paspeluatoLieil cnocobHOCTM XpomaTorpatunyeckoii KOIOHKN MeHee Tpex Mo 8.3.

XpomaTorpadmyeckyto KOIOHKy pereHepumpytoT no 8.2, He cHMMas ¢ xpomarorpada.

9 lMpoBegeHne n3mMepeHuii

9.1 Mpoueaypa NpoBefeHns N3IMepeHui

9.1.1 Mocne ycTaHOBKM YC/OBWIA xpomaTtorpacupoBaHisa B COOTBETCTBUM C Tabnuueit 1 nosbiwakoT
TemnepaTypy KOMOHKA [0 MaKCUMaslbHOrO 3Ha4yeHWs W BbigepXuBaloT He MeHee uyem 10 MuH. 3atem
oxnaxXAalT KOMOHKY A0 TeMNepaTypbl Hayana aHanusa U BblAEpXMUBAOT NpY 3TON TemMnepaType He MeHee
3 MWH AN5 YyCTaHOB/IEHWS PaBHOBECUS.

9.1.2 Mocne BBOAA B Xpomartorpad rpagynMpoBOYHO cMmecn Mo 7.2.18. aHanusmpyemoin npobbl nan
yucToro aucynbhmpa yrnepoga (XonoCTOM OMbIT) 3anyckalwT TemnepaTypHyl nporpammy TepmMocraTa
KOMTOHKKM (cM. Tabnuuy 1). YcnoBus BbINOMHEHUSA U3MepeHuin (cM. Tabnunuy 1) u ux NnpoAoc/HKUTENBHOCTb MpY
npoBeAeHNN X0N0CTOro onbITa, rpagynpoBke xpomaTtorpada u aHanmse Npob A0/MKHbI 6bITb OANHAKOBbLIMU.

9.2 TlpoBejeHNe X0N0CTOro onbiTa

9.2.1 MMocne BbIxoga Xpomartorpaga Ha paboumii pexum BBOAAT B Hero oT 0.1 go 1,0 mm3
avcynbuaa yrnepoga n peructpupyroT Hy/1eBYH0 NIMHWI0 NPU YCNOBUAX, NPUBEAEHHbIX B Tabnuue 1.

MpumevaHunsn

1 XonocToli onbIT cnedyeT NPOBOAMTbL ANA ydeTa 3dhdekTa MOBbILLEHUA HYNeBON NMHWUKM B6AM3U MakcumMyma
TemnepaTtypbl KO/TOHKW. ®akTopbl, BAMSIOLWME HA CTabUIbHOCTL HYNEBOW JIMHUM, — (DOH KOJIOHKW, TOUYHOCTb KOHTPO/IS
TemnepaTtypbl AeTekTopa, CTeneHb CTabubHOCTM MOTOKOB rasa-HOCWTENsA W rasoB, NUTAlOWMX AETEKTOp, YTeukM,
WNHCTPYMEHTasIbHbIV Apeid v T.4.

2 lMpu aHanunse HepasbaB/EHHbIX NPOG XO/IOCTOM ONbIT NPOBOAAT 6e3 BBeAeHWS B XxpomaTorpady aucynscuga
yrnepoga.

9.2.2 Mopep NpoBefieHWeM BbIYUC/IEHWA W3 XpoMaTorpammbl MPo6bl WKW TPafyMpPOBOYHOW CMecu
BbIUMTAIOT XPOMATOrpamMmmMy X0I0CTOrO OMbITa.

MpumMeuyaHune — XooCTOM ONMbIT MNO3BONAET MOMYYNTH LOMOSHUTENBHYIO MHGOpMauMio o padoTe
060pya0BaHNst U MPOKOHTPO/IMPOBATL OCTATOYHOE COAePKaHWe B CUCTEME KOMMOHEHTOB NpeAblaylieli npobbl.
X0/10CTOM OMbIT BLINOMHAIOT Nepes aHaM30M rpagyMpoBOYHOl CMecU 1 NPo6, HO Takke PeKoMeHAyeTcs NPoBOAUTL ero
B KOHLIE CEpUN aHaIM30B.

9.3 TIpagyupoBka xpomaTtorpaga

9.3.1 4nA nocTpoeHns rpagympoBOYHOTO rpadmka MCnosb3yoT 3aBUCKMOCTb BPEMEHW YAEepPXUBaHUS
YIrNeBoAopoAOB OT UX TEMMepaTypbl KUMEHWUs, KOTOPYIO Mo/y4valoT B fieHb NpoBefeHus aHannsa. [nsa atoro
NCMonb3yT CMecb n-ankaHos oT C5a0 C4no 7.2.18 nam cmecb, NpUroToBNeHHyo no 9.3.3.

9.3.2 [lpu wucnonb30BaHUM CMeCcU M-aJikaHOB no 7.2.18 cogepxumoe amnyabl pas3baBnsoT
avcyneugom yrnepoga (CM. npuMevaHue), TlaTeslbHO NepeMeLllBaloT U BBOAAT a/IMKBOTY MOJIyYEHHOro
pacTBopa B ucnaputenb xpomartorpadpa npu ycnosusix, npusBefeHHbIXx B Tabnuue 1. O6bem pacTBopa
BBOJMMOI B xpomatorpad) cmecu H-ankaHoB (o1 0,2 go 1,0 mMm3) noabuparT Takum 06pa3oM, 4TOObI
nosiyyaemMble NUKM UMenun npasusbHyto oopmy (cm. 8.4).

MpumeyaHune — PekoMeHOyeTCH Ha HacafO4YHbIX KOJIOHKaX aHaM3MpoBaTb PacTBOPbl C 06bEMHbLIM
OTHOLLEHMEM CMeCK yr1eBoA0POoA0B K Avucynbdnay yrnepoga 1:10, a Ha kanunnspHbix — 1:100.

9.3.3 Cmecb MHAMBMAYanbHbIX H-ankaHoB oT C580 CH4 no 7.2.5—7.2.17 B gucynbuge yrnepoga c
MaccoBoii foneli kaxagoro M-ankaHa ot 0,05 % o 0,50 % rotoBAT cneaylownm 06pa3oM. B CTEKNSHHbIN
cocys BMecTMMOCTbio OT 15 fo 40 cM3 C 3aBMHUMBAIOLLENCHA KPbIWKOA C OTBEPCTWEM, OCHALLEeHHOW
NPOKNAAKONA U3 CUNIMKOHOBOW pe3unHbl, NooyepesHO BHOCAT oT 6.5 go 200 mr TBepAbIx M-asikaHoB (C/. C4B
Cx. C2 Cja, C4 C2. C18. Cocyng B3BelIMBAKOT 40 U NOC/Ie BHECEHUSA KaX0ro KOMNOHEHTa, pe3y/bTaTtbl
B3BELUMBAHWUI B rpaMMax 3anucbiBalOT C TOYHOCTbIO A0 YETBEPTOro AeCATUYHOro 3Haka. 3aTem B cocyf
nuneTkoli fob6asnsAwT aucynbdug yrnepoga (o1 10 go 30 cm3); cocys repMeTUYHO 3akpbiBalT U
B3BelUMBalOT. [lasiee B COCy[ BBOAAT MUKPOLUMPULEM Yepe3 MpokIagKy B Kpblllke OoT 6.5 o 200 Mr XuUAKUX
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«-afikaHoB. Mo pasHOCTU pe3ynbTaToB ABYX NOc/iefoBaTeflbHbIX B3BELMBAHUI BbIYUCASIOT Maccy Kaxaoro
«-ankaHa 1 paccumMTbIBAOT ero MaccoBylo f0t0 B cmecu X C , %, no dopmyse

T, 100
=v, "1 = 2
Zim@+mdCij,

roe T C_ — MacCa HaBeCKU M-aJikaHa C YMC/0oM yrnepogHblX atoMoB n\

(@)
mcs — macca gucynbtuaa yrnepoga.

9.3.4 To xpomaTorpamme CMeCU H-a/ikaHOB ONpPefensaiT 3HAYeHUA WX BPEMEH YyAepXuBaHus,
COOTBETCTBYIOLLNE BPEMEHWN perucTpauuy MakcuMyma nnukos MHANBUAYa/bHbIX «-afikaHoB. 1o pesysibtatam
aHanM3a cocTaBnsalwT Tabnuuy, B KOTOPYH BHOCAT BPEMS YAEpPXUBaHUSA W Temnepatypy KuneHus ans
Kak[0ro KOMNOHeHTa cMecu. TemnepaTtypbl KUMEeHUS «-ankaHoB NpuBefeHbl B Tabnuue 2.

9.3.5 CTpoAT rpaduk 3aBUCUMOCTM BPEMEHW YAEPXWUBAHUS YrNeBOAOPOAOB OT UX TemnepaTypbl
kuneHus. TWNOBOI rpafyvpoBOYHbIA rpadmk npuBedeH Ha pucyHke 3. [pu npoBefeHWU aHann3os
NONYyYeHHbI rpafyMpoBOYHbIN rpadmk MCNONb3YIOT AN NepeBoja WKasbl BPEMEHWN YAEePXUBaHUA B LUKy
TeMnepatypbl KUNeHus.

Tab6bnuya 2— Temneparypbl KANEHUSA «-aIKAHOB

Temnepatypa KvneHusi. TemnepaTtypa KuneHusi.

H-AnxaH oC H-ANKaH oC
C,n — 89 C»H» 391
CjHs —42 402
C«Hils 0 CjbHs« 412
o X 36 CjrHst 422
CeHbl 69 ClbH« 430
C.H,e 98 CjaHR) 440
CtHta 126 C3oHBr 449
C,H« 151 Cj|Hb< 458

CicHja 174 Cj"Hb 466
C,Hm 196 C33HBe 474
CuH» 216 O X 481
CuHMm 235 C3bHr, 489
CMHM 254 Cr»H»4 496
C,H, 271 o — 503
Ci«Hu 287 CssHrB 509
C,HB 302 CjuHb-j 516
C,eH&a 316 Cp,Hs, 522
CijHu 330 Co,Hag, 528
CwH*2 344 CorHes 534
C.K,4 356 Co3Hes 540
C"Hpe 369 o > 545
Cy3Hma 380 — —
9.3.6 O6nacTb rpagyvpoBK/ [0/MHKHA OXBaTbiBaTb HMKHIOW W BEPXHIOK TpaHvubl TemnepaTypsbl

KMNeHns npobbl. MpaflyvpOBOYHbIA rpacvk MMeeT NIMHENHbIA XxapakTep, O4HAKO Ha NPaKkTUKe BO3MOXHO
OTK/IOHEeHMWe rpadika OT NIMHERHOCTU.

MpnmeuvaHunsn

1 Hawubosnbluee OTK/IOHEHME OT JIMHENHOCTW Ha6MIOAAIT 415  HU3KOKUMAWMX H-a/lKaHoB, A1 KOTOPbIX
XapakTepHbl He60/bLINE 3HAYEHUSI BPEMEH YePXMBaHUA N 3HAUUTEIbHbIE Pa3/IuKNA B TeMrnepaTtypax KUNeHus.

2 Ecnu cogepxaHue H-a/lkaHOB B aHa/M3vMpyemoil npobe [0CTATOYHO NSt MAEHTUMKALUMM WX MUKOB Ha
XpomarorpamMme, Takyto Npoby MOXHO UCMO/b30BaTh [J/151 MOCTPOEHUA rpadika 3aBUCMMOCTY TeMMepaTypbl KUNeHns ot
BPEMEHU yAepXVBaHUS H-a/IkaHOB (CM. PUCYHOK 3).

8
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Temnepartypa kuneHus. 'C
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PucyHok 3 — TuNoBoii rpadvk 3aBUCKMOCTM BPEMEHW YAEPXMBAHUSA OT TEMNEPATYPbI KUNEHUS «-a/IKaHOB

9.4 AHanus cTaHfapTHoro obpasua

9.4.1 TpaBWUNbHOCTb MPOBEAEHUS WMUTUPOBAHHOW AWCTWINALUM MPOBEpPSAT MyTeM aHanusa
cTaHgapTHoro obpasuya (cm. 7.2.19), pasbasneHHoro agucynbcugom yranepoga (9.3.2) B cOOTBETCTBUM C
Tabnuueii 1. Mocne TwaTesbHOrO NeEpeMeLLnBaHUs PacTBOp CTaHAapTHOro ob6pasua aHanusvpyrT npu
YCNOBUAX, MpuBeAeHHbIXx B Tabnuue 1. OTKIOHEHWEe MOJyYEHHbIX 3HAYeHWid  Temnepatypsbl,
COOTBETCTBYHOLMX (DUKCMPOBaHHbLIM 3HAYEHWAM [ONM OTroHa CTaHAapTHoro obpasua, OT NacnopTHbIX
JaHHbIX (Tabnuua 3) He A0/HKHO MpeBbillaTb 3HAYEeHUn BOCNPOM3BOAUMOCTU, NPUBEAEHHLIX B Tabnuue 5.
Mpun HecobAAeHNN NPUBELEHHbIX TPE60BaHU rOTOBAT HOBbI pacTBOP CTaHA4APTHOro o6pasua.

MpumeyaHune — PacTBop cTaHZApPTHOrO o6pasua B AUCYNb(MAE Yriepoda XpaHsaT B XO/0AU/IbHUKE B

CTEKNSAHHOM cocyfe C npuTepToli MpobKol uaM € HaBUHYMBAIOLLENCS KPbILWKOW, OCHALLEHHON NpoKNagkon u3
CUIMKOHOBOW PEe3MHbI.

9.4.2 MMpaBWU/IbHOCTb NMPOBEAEHUA UMWTUPOBAHHON AUCTUANALMM C UCMOMIb30BaHWEM CTaH4apTHOro
ob6pasLa NpoBepsaI0T He pexe 0AHOro pasa B Hefesto.

9.5 AHanns npoo6sl

9.5.1 KonuuectBo npobbl, BBOAMMOWA B xpomartorpad (cMm. Taénuuy 1), He AO/MKHO NPUBOAWUTL K
neperpyske KOSIOHKU.

MpumMmeuyaHue — MpobblC y3KUM AUANA30HOM TeMMEPaTyp KUNEHUs TPebytoT BBEAEHUS B xpomaTorpady
MeHbLLETo 06beMa Npobbl Mo CPaBHEHWIO C NMPO6aMM C LIMPOKUM ANana3oHoM TeMnepaTyp KUMNeHus.

9.5.2 Mpobbl C AOCTATOYHO HWU3KON BA3KOCTHIO MPW KOMHATHOW TemnepaTtype MOXHO BBOAUTb B
xpomatorpady 6e3 pasbasneHus aucynbugom yrnepoga. [Mpobbl  BA3KMX WAM  napatmHUCTbIX
HedTenpogykToB cnegyeT pas3baBnaTb AWCYNbUAOM yrnepoda: cTeneHb pasbaBrieHMs U 06beM
BBOAMMOrO B Xpomartorpadg pactsopa npobbl — B COOTBETCTBUM C Tabnuuein 1.

9.5.3 Mpoby HedTenpoaykTta (WM pacTBop nNpobbl B Aucynbdugae yrnepoga no 9.5.2) BBogAaT B
XpomaTorpad v aHann3npyoT Npu ycrioBuAX, NpuBeAeHHbIX B Tabnuue 1.
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Ta6nwuya 3— [ona oTroHa B 3aBUCMMOCTU OT TeMMepaTtypbl 4158 TUMNOBbIX CTaHAAPTHbLIX 06pasLoB no
ctaHgapTty [17]

[lon oTrora, % Temneparypa, 'C
Maptna N 1 Maptma Ne 2
H. K 114 115
5 143 151
10 169 176
15 196 201
20 221 224
30 258 259
40 287 289
50 312 312
60 332 332
70 354 354
80 376 378
90 404 407
95 425 428
K K 475 475
MpumeyaHune —H. k — Temnepartypa Hadana kunenus: K. K. — Temneparypa KoHLa KiNeHus

10 O6paboTka pesynbTaToB

10.1 Ha nonyuyeHHol xpomartorpamMme HedTenpofykra NpoBOAAT UAEHTU(MKALMNIO NMUKOB H-asIKaHOB
CpaBHEHWEM 3HAYeHWl NX BPEMEHW YAEPXMBAHUS CO 3HAYEHUSIMU BPEMEHU YAEepPXUBaHWA, MOMYYEHHbIMU
npu aHanm3e cmecu w-ankaHoB oT C510 C4 (cm. 9.3).

10.2 Mo pasHoCTW nnowaaell XxpomaTorpamMM aHasiM3npyemMoi Npobbl U XO/I0CTOrO ONbITa BbIYNCASAT
CKOpPPEKTMPOBaHHYO Njowaib XpomaTorpamMmbl MNpobbl (danee — CcymmapHas CKOppekTMpoBaHHas
nnowagb). Ana aToro Heo6xoguMmo, 4Tobbl BPEMEHa perucTpauun BbilleyKasaHHbIX XxpomaTtorpamm 6b110
0/VHAKOBbIMU.

10.3 OnpeAensloT 3HaYeHne BpeMeHu, npu KOTOPOM nsowadb Xxpomarorpammsl coctasnseTt 99.5 %
ee CyMmMapHoii nnowaan. TemnepaTypa, COOTBETCTBYKOLLAss 3TOMY 3HAYEHUIO BpPEMEHW, SBAAeTCs
TemnepaTtypoi KoHUa KMneHus Npobbl 7KK.

Mpumeuvanne — OnpefeneHne TOYKM KOHLA KWUMEHWUS MPOOGLI SIBNSIETCA [OCTATOYHO CIIOKHOM
npo6nemMoii. XpomaTorpamMmMbl HEKOTOPbIX NPO6 UMEIOT BeCbMa A/IMHHBIN «XBOCT», 06YCMOB/IEHHbI HaMuneM B Mpobe
MaJsibIX COAEPXaHU BbICOKOKUMALLMX YI1eBO40pooB. B coueTaHnn ¢ TeHAeHUMeR NOBbILLEHNS HY/IEBOV /IMHWK BOIN3K
MakcyMyMa Temnepatypbl KOMIOHKU, @ Takke 3/110MPOBaHNSA 13 KOMIOHKN C/eA0B KOMMNOHEHTOB OT MpefblayLumx npob aTo
MPUBOAMT K HEBO3MOXHOCTU CHUXKEHUS CUrHana AeTektopa [0 WCXO4HOTO YpoBHS 6a30BOi nnHUKM. MoaTomy 6avke K
KOHLly aHa/m3a peKkoMeHAYeTCs BbIYUCNATL MoWab KaKA0ro ydacTka XpomarorpaMmbl 15t yCTaHOB/IEHUS TOUKU, B
KOTOPOI CKOPOCTb W3MEHEeHMs Xpomatorpatuyeckoro cuiyaia B CeKyHAy AOCTWraeT MOCTOSHHOMO 3HaueHus, He
npesbiwatowero 0.00001 % obwel naowaam XpoMarorpammMbl. 3TO TOYKY MNPUHUMAIOT 3@ KOHEUHYK TOuKY
XpomMarorpammbi.

10.4 3aTem onpefenslT 3HayeHWe BPeMeHW (B Hayasie XxpomaTtorpaMmbl), Npu KOTOPOM mnowaib
XpomartorpaMmmMmbl paBHa 0,5 % ee cymmapHoi njowaau. Temnepartypa, COOTBETCTByHLLAs [AaHHOMY
BPEMEHW, ABMSETCA TemnepaTypoi Havana kuneHus npobbl MHK. Mpyu aHanuse npobbl, pacTBOPEHHON B
avcynbuge yrnepoga, CMrHan pactTBOpuTesnis NCKNYalT 13 pacyeTos.

10.5 OG6paboTky pe3ynbTatoB WMWTUPOBAHHOW AUCTUANALMM NPOBOAAT B COOTBETCTBAM C
pekoMeHjauuamMyn pas3paboTUMKOB UCMOSIb3YEeMOro nporpaMMHoro obecneyeHus. MeTofgoM Hopmanausauum
BbIYMC/ISIOT 3HAYeHWEe [0NU OTroHa Npo6bl, COOTBETCTBYLLEE KaXAoW TOouke BPEMEHHON LuKanbl
XpomaTtorpammbl.  [nA  3TOro  yMHOXalT CKOPPEKTMPOBAHHYID naowadb XpoMaTorpaMmmbl  Mpobsbl,
COOTBETCTBYIOLLYIO KaXKAOW TOUKE BPEMEHHOW LWKanbl, Ha 100 1 4enaT Ha CYMMapHyH CKOpPPEKTUPOBAaHHYIO
naowagp.

10.6 3atem, UCNONb3ys JIMHEHYIO HTEPnoNAuMio, B AnanasoHe mexgy 1 % otroHa npobbl u foneri
OTrOHa, fJocTuraemoli K TemnepaType kuneHua wu-C4 (545 BC). onpefensioT 3HaYeHUuss BpeMeHun
yAepX1BaHUs, COOTBETCTBYIOLLME YBEIMYEHNIO A0/ OTrOHA Npobbl Ha 1 %.
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10.7 Mo rpacduky 3aBUCMMOCTN BPEMEHUN YAEPXUBaHWUA Yr1eBOA0POA0B OT UX TEMNepaTtypbl KUNeHus
(cMm. pucyHOK 3) nonyyeHHble faHHble NepecynTbiBaloT B 3aBUCUMOCTb 40N OTrOHa Npobbl OT Temnepartypbl
M NpeAcTaBnAalOT B Buae Tabnuubl, aHanoruyHoii Tabnuue 3. Tabnuua [O/KHA cofepxaTb 3HauyeHus
Temnepatypsbl (¢ TouHocTblo g0 0.5 CC). cooTBeTCTBYIOLWME Aosie OTroHa Npobbl oT 1% Ao 99 % c warom 1 %, a
TaKke 3HavYeHusa TemnepaTyp Hayana v KoHLa KUneHus npoobsi.

11 MNpeunsnoHHOCTbL MeToga

11.1 TlMoBTOPSAEMOCTb

PacxoxfeHve pesynbTaTtos ABYX M3MepeHuil TemnepaTypbl 7 (X) AN (OUKCUPOBAHHOIO 3HaYeHWs
[onu oTroHa npo6bl, MOMYYEHHbIX OAHWM U TEM Xe OofnepaTtopoM Ha OAHOM W TOM Xe npubope npu
MOCTOAHHbIX PaboyMx YCMOBUAX B TeYeHWe [ANNTENbHOTO BPEMEHW, MOXeT npeBbiaTb 3HAaYeHus,
npvBefeHHble B Tabnmue 4. ToNbKo B OAHOM Criyyae u3 gBaguatiu.

Tab6bnwunuya 4— 3Ha4yeHNs NOBTOPSEMOCTH

Mokasartesnb Mpepen NoBTOPAEMOCTH T.
JAonsa oTroHa. % nosTopsemMocTun (cpegHBKBaAPaTUUYBCKOB OTK/IOHEHUE oC.
nosTopsiemMocTu) o,. *C P=095.n=2

0.5 (Hauano kKuneHus) 0.004 Tw 0.0117u,
5-40 029 0.8
50—90 036 1.0
95 0.43 12
99.5 (KoHeL, KuneHns) 1.2 3.3

NMpumeuanune —Tc, — cpegHeapudMeTHecKoe 3HaUEHNe pe3ybTatoB AByX usmepennii ['C).

11.2 Bocnpou3BoguMoOCTb

PacxoxaeHue pe3ynbTatoB ABYX €AWHWYHBbIX HE3aBUCUMMbIX U3MepeHuii Temnepartypbl 7 (X) ansa
chKCUpPOBaHHOI [0ONN OTFOHA OAHOW M TOl e npobbl, MOMYYEHHbIX pPasHbIMKW Onepartopamy B pPasHbIX
nabopaTopusix B TeyeHWe [/INTE/IbHOTO BPEMEHW, MOXET MpeBblllaTb 3Ha4YeHWs, MpuUBefEeHHble B
Tabnuue 5. TONbLKO B OAHOM Cnyyae U3 ABajLaTu.

Tab6bnuya 5— 3HayeHNs BOCNPOM3BOAUMOCTH

Mokasaresnb
[ons otroHa. % BOCMPOU3BOANMOCTY (CpefHeKBaapaTniecxoe OTK/IOHEHVe Hpe,qe}:gognfgwgsseo#inn;cm R
BOCMPOM3BOAVMOCTH) 0».'C ’ e
0.5 (Hayano kuneHus) 0.0247,, 0.0667lo
5—30 0.0054 (7co+100) 0.015 (7c¢ + 100)
o vb 15 4.3
95 1.8 5
99.5 (KoHeL, KuneHuns) 4.2 12

Mpumeyanne - Tc, — CpeaHeaputMeTUUECKOE 3HaUEHe Pe3y/IbTaToB ABYX eANHUYHbBIX HE3aBUCUMbIX MaMepeHuii IC)

MeTog B. OnpegeneHme KOMNOHEHTHO-()PaKLMOHHOTO coCTaBa ra3oBoro koHaeHcaTa

12 CpeactBa W3MeEpPEHWil, BcrnomoraTesbHble YCTpPOicTBa, MaTepuanbl U
peakTuBbI
CpeACTBa I/I3MepeHVIVI, BCrnomoraTte/ibHble yCTpOVICTBa, Matepuanbl, peakTmBbl — B COOTBETCTBUU C

pasgenom 7. a Takke BHYTPEHHWI cTaHAapT — CMech YeTbipex yreBofopoA0B € YAC/IOM aTOMOB yriepoja
oT CUpo C17 B3TbIX NPUGIN3NTENBHO B PaBHbIX KO/MyecTBax®.

* Hanpumep, cmecb yrnesogopogfoB «Internal Standard Mixture 20» cupmbl Agilent. CLUA. cocTosiwas u3
H-ankaHoB (% macc.): 33,3 % reTpagekaHa, 13,3 % neHTagekaHa. 26.7 % rekcagekaHa. 26.7 % rentagekaHa.
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13 NpoBegeHne N3MepeEHUin

13.1 MoAroToBKy K NpoOBEAEHMI0 U3MepeHMi A NnpoBoaAaT no 9.1.

13.2 XonocToii onbIT NPoBOAAT No 9.2.

13.3 NpagyvpoBKy xpomaTorpaca npoBogsaT no 9.3.

13.4 NopgroTtoBka Npo6bl

13.4.1 inA obecneyeHus ogHopoaHocTy Npoby CIK nepemeluvBaloT, npy HEO6XOAUMOCTH HarpesarT
[10 KOMHaTHOW TemMnepaTypbl 1 0TO6MPAIOT B OTAE/NbHbIV cocy npumepHo 100 cmM3npo6sl.

13.4.2 MoaroTtoBka Npo6bl C BHYTPEHHUM CTaH4apPTOM

B3BelunBalOT CTEKNSAHHBIA COCY[, BMECTUMOCTbLIO NPM6AN3nTEeNsHO 40 CM3 C KPBILLKOW C OTBEPCTUEM,
OCHalLleHHOW NPOKNaAKoi W3 CUNMKOHOBOW pe3uHbl. MuneTkoli BHOCAT B cocyf npumepHo 10—15 cm3
avcynbuga yrnepoga, 6bICTpO ero 3akpbiBaloT ¥ CHOBA B3BelWMBaloT. 3aTteM B cocyf BHoOcAT oT 10 go 15
cM3npo6kl, 3aKpbiBaOT, B3BELUMBAIOT U 406ABASAOT BHYTPEHHWI cTaHgapT. [ns 3Toro yepes npoknagky u3
CUINKOHOBOW pe3uHbl MeAVLMHCKAM LUNpULEM B COCY[, BBOAAT nocnegoBaTenbHo 0.3—0.4 cM' Kaxgoro u3
yeTblpex H-asikaHoB oT Cu pgo C17. lNocne BHeCeHUs MOCMefHEro H-asikaHa cocyj B3BeluBatoT. [pu
HanMuuM roTOBOTO BHYTPEHHEro cTaHAapTa ero BBOASAT MeAULMHCKAM LWnpuuem B cocyf € npo6oli B
konnyectee ot 10 go 1,5 cm3 3artem cocyj B3BewuBalT. PesynbTaTbl B3BELIMBAHWIA B rpammax
3anuncbiBalOT C TOYHOCTbIO [0 YHETBEPTOro AeCATUYHOro 3Haka. Macchl Npo6bbl CIK 1 BHYTpeHHero ctaHgapTta
onpefensaAwT No pasHOCTUM Macc cocyda [0 M nocrne ux BHeceHus. Cofepxumoe cocyfa 3HEPrnyHo
nepemMeLLnBaloT B TedeHne 2—3 MWH [0 NOJIHOro PacTBOPEHNs Npobbl.

13.4.3 NMoaroToBka Npo6bl 6€3 BHYTPEHHEro ctaHgapta

Bo BTOpoM cocyae Takoe e Ko/imyecTBO npobbl aHanuavpyemoro CrK pasbaBnsioT Takum e
ob6bemom auncynbcuga yrnepoga 6e3 fob6aBneHns BHYTPEHHErO cTaHgapTa U TuiaTesibHO nepeMelumBaroT
[0 pacTBopeHus npobbl.

13.5 AHanun3 npo6bl

13.5.1 Mwukpownpuuem BBOAAT B ucnapuTenb Xxpomartorpada pactsop CIK ¢ BHYTPEHHUM
cTtaHgapTom (13.4.2) n xpomatorpadupyoT Npu Tex xe YCNoBUAX, NpW KOTOPbIX MPOBOAAT XO/IOCTOW OMbIT 1
aHanu3 rpasyupoBOYHOlN CMEcU H-asikaHoB (CM. Tabnuuy 1). PernctpupyloT XxpomaTorpaMmy A0 KOHLa
aHanusa [0 BpeMeHW yaepXmBaHusa, COOTBETCTBYOLWeEero Temneparype kuneHns H-C44 (545 °C)).

13.5.2 3atem mukpoLnpuuem BBOAAT B ucnaputesnb xpomartorpada pactsop CIK 6e3 BHyTpeHHero
ctaHgapTa (13.4.3) n npoBogAT aHanus no 13.5.1.

13.5.3 [lonyckaeTcs NpoBOAWTb aHanv3 npobbl CIK ¢ BHYTPEHHVWM cTaHAapTom v 6e3 Hero B No6oi
rnocsiefoBaTeIbHOCTH.

Tunosble xpomaTorpammbl pactsopos CIK ¢ BHyTpeHHMM cTaHfapToM W 6e3 Hero npusefeHbl Ha
pucyHke 4.

14 O6paboTKka pe3ynbTaTos

14.1 KoppekTupoBKa nnowanmn

14.1.1 XpomaTorpammbl Npo6 CIK o6pabartbiBaloT aHanorMyHo xpoMaTorpaMMamM HedpTenpoayKToB Mo
pasgeny 10.

14.1.2 Ans kaxAol mMonyyYeHHoW xpomaTorpammbl npo6bl CIK (CM. pucyHOK 4) BbIYMCAAKT
CKOPPEKTUPOBaHHbIE MOWAaAM ee Y3KAX Y4acTKOB BbluMTaHWEM nolafeil COOTBETCTBYIOLWMX Y3KUX
y4acTKOB XpoMartorpamMMbl X0/10CTOro onbita (cm. 13.2).

14.1.3 CymmMMpoBaHMeM CKOPPEKTUPOBaHHbIX MOWagel y3knx y4acTKOB XpoMaTorpamMMbl onpegensior
CYMMapHyl CKOpPPEeKTMPOBAaHHY MNOoWanb KaxAok XpomaTorpammbl A0 BpPEMEHW  yAepXuBaHus,
COOTBETCTBYHOLLEro TemnepaType kuneHus u-Cm (545 °C) (cM. nnowaam A u B Ha pucyHke 4).
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/< — npo6a CIK c BHyTpeHHUM cTaHgaptoM, B — npo6a CIrK 6e3 BHyTpeHHero ctaHjapTa
PucyHok 4 — TunoBble xpomatorpammbl cTabunbHOro ra3osoro koHgeHcata (Crk)
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14.2 TeopeTnueckas obuwas naowanb

14.2.1 Vcnonb3ya 3HayYeHUs BPeEMEHU yAepXnBaHUA, MOJSiyyeHHble A1 CMecu H-ankaHos oT C5po
C44 BbIbupaloT BpeMs yaepxusaHus, Ha 5 % MeHbllee, YeM BpeMms yAepXUBaHUS KOMMOHEHTA BHYTPEHHEero
cTaHgapTa, peructpupyemoro nepsbiM (H-Cu), n Bpems yhepxuBanus, Ha 5 % 6onbliee, yem Ans
KOMMOHEHTa BHYTPEHHEro cTaHgapTa, pernctpupyemoro nocnegHum (H-C17).

BblbpaHHble 3HAYeHNA BPeMeHV yAepXuBaHWsA COOTBETCTBYIOT y4acTKy XpoMaTorpaMMmbl, Ha KOTOPOM
perncTpupyoTca MUKW BHYTPEHHero ctaHgaprta. [lanee onpegensAiT obwylo naowaib 3TOro yyacTka Ha
XpomartorpamMme aHanM3vpyemMoil nNpobbl C BHYTPEHHUM cTaHgapToMm (nnowagb AlS, CM. pUCYHOK 4.
xpomarorpamma A). Takxe onpefensaoT obLLylo naowaAb COOTBETCTBYIOWEr0 yyacTka Ha XxpomaTtorpamme
npo6bl CIK 6e3 BHyTpeHHero ctaHgapTa (naowagbs BIS, cMm. pucyHok 4. xpomaTtorpamma b).

14.2.2 MaccoByto 40110 BHYTPEHHero ctaHgapTa B ero cmecu ¢ CIK. Xcr, BbluMCAAT No hopmyne

T,
fflrru + W.

(3)

roe 7 G— macca BHYTpeHHero craHgapTa, rI.

Tere— macca CrK, r.

14.2.3 OTHOWeHNe CyMMbl Mowageli NMKOB BCEX YrNeBOAOPOAOB Ha 06eumx xpomaTtorpammax go
BpPEMEHN yAepXuBaHus, COOTBETCTBYKOLWEro Temnepatype kuneHuss H-C« (545 °C), nonyyeHHbIX npu
aHanunse npo6bl CI'K ¢ gobaBneHnem n 6e3 gob6aBneHns BHyTPEHHeEro cTaHfapTta, 3a BblYeTOM njouiagei
y4yacTKOB C NUKaMy BHYTPEHHEro cTaHgapTa I BblUMCASKT No hopmyne

------------- : @

roe B — cymma nnowagei Bcex NMKOB Ha xpomaTorpamme b o Temnepatypsl kunenus H-Cu (545 °C).
eNHNLbI cyeTa,;
BIS — nnowagb yyactka Ha xpomaTtorpaMmme b, COOTBETCTBYIOLLLETO MOSIOXKEHUIO NMUKOB BHYTPEHHEro
CTaHfapTa, eVHULbI CHeTa;
A — cymma nnowagel Bcex NMKOB Ha Xxpomartorpamme A (CM. pUCYHOK 4) o TemnepaTypbl KUNEHNs
W-C44 (545 °C). eanHunLbl cYeTa,;
AIS — nnowagp yvacTka Ha xpomaTtorpamme A ¢ NUKamn BHYTPEHHEro cTaHgapTa, eAvHULbI cyeTa.
14.2.4 TeopeTuyeckyto obuwyto nnowagas ST xpomatorpammbl  npobbl CIFK ¢ yuyeTtom
HeperncTpmpyemMbix KOMNOHEHTOB HesleTyyero octaTka (naowagdes B + B'; cM. pucyHok 4. xpomaTorpamma b)
BbIYMCAAIOT MO hopmyne

S,= (X -0 )b ", ®)

roe  AlS — nnowagb yyacTka xpomarorpaMmmbl A € MMKaMu BHYTPEHHEro ctaHjapTa, efuHNLbl CHeTa,;
Z — OTHOLLEHWe CyMMbl N/Iowwafein nmkos yrnesoAopoA0B Ha XpomaTtorpamMmMax, nosyyeHHbIX npu
aHanuse CI'K c gobaeneHvem v 6e3 fo6aBnieHnss BHYTPEHHErO CTaHAapTa, BblYUC/IEHHOE MO
copmyne (4);
BIS — nnowagb yyactka xpomaTtorpammbl b. COOTBETCTBYIOLLLETO MOJIOXEHNIO MUKOB BHYTPEHHErO
cTaHfapTa, eVHULbI cYeTa;
X, — MaccoBas [0/19 BHYTPeHHero ctaHgapTa B cmecu ¢ CIK no dpopmyne (3).
14.2.5 MaccoByto fonto Henetyyero octatka RES, BblkMnawLwero npy temneparypax Bbiwe 545 °C,
BbIUMC/IAIOT MO hopmyne

[?£<>=1 0 0 — 100 (6)

roe B — cymma nnowagei nukos BCex YrneBofopoAos A0 H-Cu Ha xpomatorpamme b (pucyHok 4).
eAnHnLbl cuyeTa,;

Sr — TeopeTuyeckas ob6las niowaab xpomaTorpammel CIMK. eguHuuel cueta, no gopmyne (5).

14.3 BbluncneHune pacnpegenieHus yrneBogopoAoB npo6bl Mo TemnepartypaM KuneHus

14.3.1 Ha xpomatorpamme npobbl CIK (pucyHOK 4. xpomaTorpamma B) onpefensitoT TOUKY Ha Ocu
abcuucc, cooTBeTcTBylOWy 0,5 % TeopeTuyeckoil obuieli nnowaan St no opmyne (5). Temnepartypa,
COOTBETCTBYIOLLAA AaHHOMY BPeMEHU, SIBNAETCA TEMNepaTypoit Hauyana KuneHus npobbl THK.

14.3.2 3atem BbIYUCAAT 3aBUCMMOCTb [0MMN OTrOHa Npo6bl OT BpeMeHu. [ns 3TOro yMHOXaloT
3HayeHMe CKOPPEKTMPOBAHHON MowWaaMm XpomarorpaMmMbl MPo6bl, COOTBETCTBYHOLLEE KaX[OW Touke
BPEMEHHOW Wkasnbl, Ha 100 1 4enAT Ha 3HaYeHne TeopeTUYeckoi obLeid naowaam St.

14.3.3 TonyyeHHble AaHHble MNpeAcTaBnAlT B BuAe Tabnuubl, oTpaxawuwed 3aBycMMOCTb [0NN
OTrOHa OT BPEMEH YA epXnBaHUs.
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14.3.4 3atem, UCNONb3ys NIMHEHYI0 MHTEPNONALMI0, B Anana3oHe mexay 1 % oTroHa npobbl v gonei
OTrOHa, [Jocturaemoil Kk TemnepaTtype kunewuss H-Cu (545 €C), onpegensioT 3HayeHUss BPEMEHU
yAEepX1BaH/UA, COOTBETCTBYIOLLME YBE/IMYEHWNIO A0NN OTFOHA Npobbl Ha 1 %.

14.3.5 Mo rpadmky 3aBUCMMOCTVN BPEMEHW YAepXuBaHWsA YIrNeBOAOPOLOB OT WX TemnepaTypbl
KMneHns (CM. PUCYHOK 3) MOJlyYeHHble AaHHble NepecuyuTbiBalT B 3aBUCUMOCTb [OIM OTFrOHa Npobbl OT
TemnepaTtypbl U NpeAcTaBnsAloT B Buge Tabnuupl. Tabnuua Ao/mkHa cogepxaTtb 3HadeHus TemnepaTypbl (C
TouyHocTbio g0 0.5 °C), cooTBeTCTBYOLWME A0Ne OTroHa npobbl 0T 1 % Ao 99 % ¢ warom 1 %. 3Ha4yeHus
TemnepaTyp Hayana U KOHUA KuneHus npobbl, a Takke 3HayeHWe MacCoBOW 0NN HeneTyyero ocTarka,
BblKMMNaloLWwero npy temnepatype Bbilwe 545 *C.

14.4 BbluncneHne KOMNOHEHTHO-(WPaKLMOHHOro cocTaBa cTabuNbHOrO ra3oBoro KoHgeHcara

1441 CymmapHoe cofepxaHue Bcex YINeBOfO0pOfoB, 3aperucTpypoBaHHbIX Ha XpomaTorpamme,
npuHUMaloT paBHbiM 100 %. [n8 BblYACAEHUS COAEPXaHUSA UHAMBUAYaNbHbIX Nerkux yrnesogopogos Ci—
Cs 1CMoMb3yoT 3HaYeHUs1 MaccoBbIX KO3MMPULMEHTOB YyBCTBUTE/TLHOCTU, NpUBEEHHbIE B Tabnuue 6. Mpn
3TOM 3Ha4yeHWs MaccoBblX KOI(PAPULUMEHTOB UyBCTBUTE/IbHOCTWU Yr/1€BOAOPOAOB OT [EKCAHOB W Bbille
npuHMMaloT pasHbiMu 1,00.

Tabnnua 6 — MaccoBble KO3ththLIMEHTbI YyBCTBUTENBHOCTM K (ra3-HocuTenb — reuii) no ctaHaapTy [18])

KomroHeHT
MeTtaH 1114
OtaH 1.047
MponaH 1.023
M306yTaH, H-6yTaH 1.012
M3oneHTaH, H-NeHTaHbI 1.005
H-l'ekcaH 1.000
14.4.2 MaccoByo [0 MHAMBMAYasbHBLIX yrneBogopoaos Ci—Cs u cpakuuii yrnesofoposos Ao Cm

B npobe CIK X, (%) BbluMCNAT METOAOM HOpManu3auuv naolwageil MMKoB BCeX YrleBOAOpPOAOB Ha
Xpomartorpamme npo6sl CIK no oopmyne

@)

raoe S, —naowanb nuka /-ro nHaMBKuayanbHoro yrnesogopoga C,—C5 nnu dpakymii yrnesogoposos Ao
TemnepaTypbl kunenusa H-Caa (545 °C), eanHULbI cHeTa,;
K — oTHOcuTesnbHble MaccoBble KO3 MULNEHTbI YyBCTBUTENBHOCTM (CM. Tabnuuy 6).

14.4.3 MMonyyeHHble 3HAYEHUA MacCOBbIX A0NER MHAMBMAYasbHBIX yrneBogoponos C,—C5u dpakymii
yrnesoAopoaos [0 Cu KOPPEKTUPYIOT A5 ydeTa MacCcoBO 0NN HeNneTyyero octartka no opmyne
X _ X,(100-RES) 8)
v 100
roe  Xy— MaccoBasi 0151 UHAMBUAYaNbHbIX yrnesogoponoB C,—C5u cpakuumii yrnesogoposos Ao C4
B npobe CIK ¢ yueTom cofepxaHus HeneTy4yero octatka. %;
X,— MaccoBas 4o MHAMBUAYyanbHbiX yrnesogoponos Ci—Cb 1 thpakumii yrnesogoposos o C4

B npo6e CrK. BbluncneHHas no copmyne (7). 6e3 yyeta cofepxaHus Henetyyero ocratka, %;
RES — maccoBas f0/15 HeneTyyero ocrarka, Bblkunarowero npy temnepatype Bbie 545 °C.
BbluncrieHHas no copmyne (6). %.

MpumeyvaHnune — Ecnunpoba CKIN cogepxut cepocogepxalliye coejuHeHns 1 BOAy, TO BbIYUC/IEHHbIE
no doopmyne (8) pesynbTaTbl XpoMaTorpagpuyeckoro aHann3a KoppekTUpyT A1 ydeTa CofepXaHnsi KOMMNOHEHTOB, He
perucTpupyembix ¢ nomolubio M4, no dopmyne

x> _ XK(100- XHS - -Xnsh “ -"H.0)

* ioo '
roe X'y —  maccoBas fonsa MHauBuAayanbHbix yrnesogopoaos Ci—C& v chpakuuii yrnesogoposos 4o Cu
B npo6e CIK c yyeToM cofepxaHus HeneTyyero ocrarka, CepocofepXalinx coeguHEHUn 1

BOAbl. %;
X HS — maccoBas gons ceposogopoga no rOCT P 50802 nan TOCT 17323. %;

X RS, — maccoBas [o/1s1 MepkantaHoBoii cepbl no FTOCT 17323. %:

X H.0 — maccosasd gons sogpl no FOCT 2477, %.
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15 MeTponoruyeckune xapakTtepucTtnku

151 3a pesynbTaT onpegeneHus Temnepatypbl kunenuns [, eC. ans chMKCUpoBaHHOM [ONN OTroHA
npobbl NpMHMMAalOT cpefHeapudMeTUYeckoe 3HayeHne pesynbTaToB ABYX NapannefibHbiX onpefeneHui,
€C/11 BbINOJIHAETCA YC/I0BUE MPUEMIIEMOCTH

\T,-T2Wrl,, 10,
roe  Tu T2— pesynbTaThl NapasiesibHbIX ONpeAeneHunin Temnepartypbl KUNEHUs 415 (QUKCUPOBaHHOW f0u

OoTroHa npo6el, °C;
r, —  3HauyeHue npejena NoOBTOPAEMOCTY ANA UKCUPOBAHHOW A0/M OTroHa Npo6bl No Tabnuue 7. ®C.

Ta6nuua 7 — MeTponornieckne XapakTepucTuku pesy/nbTaToB OnpeAenieHus Temnepatyp  Kuneus,
COOTBETCTBYIOLLMX (DMKCUPOBAHHBLIM A0/1SIM OTrOHa NPo6bI

MokasaTtens MokasaTtensb
MokasaTenb TOMHOCTU Mpeaen
o noBTOpsieMOCTH BOCNPOM3BOANMOCTH
fons oTroHa. % (TPanmyel a6eonioTHo} (cpepuekeagpaTtuyeckoe (cpepHekBagpaTuyeckoe MOBTOPAEMOCTA I.
) norpewHocTu) = /1, *C, pea AP pea AP 'C.npu P =0,95,
OTK/IOHEHMe OTKNOHEHUE
npu P =0,95 . . n«2
nosTopAaemMocTu) or 'C BocnponssogumocTu) 0,, 'C
0.5 (Havyano

KnneHuna) 7 1.8 3.6 5.0
5 8 2.0 4.0 5.5

10 10 2.4 4.8 7.0

20 11 2.7 5.4 7.5

30 12 3.0 6.0 8.0

40 13 3.3 6.6 9.0

50 15 3.8 7.6 11

60 17 4.2 8.4 12

70 20 5.0 10 14

80 22 5.5 11 15

90 24 6.0 12 17

95 26 6.5 13 18

99,5 (koHel,

KnneHuna) 28 7.0 14 19

152 Ecnn ycnosue (10) He BbINOMHAETCA, TO BbIACHAIT MNPUYMHBI MpPEBbIWEHNA npeAena
NMOBTOPSAEMOCTHU, YCTPAHAIOT UX U MOBTOPSAIOT U3MepeHue no pasgeny 13.
15.3 Pe3ynbTat aHanvnsa npeacrTasnsaioT B BUAE:

HAYAITO KUTTEHM A ..ttt lpta, °C
oT 5% f0 95 % oTroHa (c warom 5 %) nonyyeHo npu Temnepartype Th+ A, °C (11)
KOHEL, KMTTEHUIS ..eeeeieieeeeee s et e e e et e e e sttt e e et te e e e enstbee e e e snnsaeeeeesntnneeesennnneeeennee Nt A, °C.
roe fep—  cpepHeapudmeTUyeckoe 3HaYeHne pesynbTaToB napasniefbHbIX onpeaeneHnin TemnepaTypsbl
KuneHus (NpU3HaHHbIX NpuemsaemsiMu Mo 15.1). cooTBeTCTBYOWEe (DUKCUPOBAHHON f01e 0TroHa
npo6el. °C;
+ A — rpaHuLbl abCcosTHOM NnorpewHocTu no Taénuue 7. °C.
154 3a pesynbTar onpegenieHNs MaccoBOW 0NN uHAMBMAYanbHbIX yrnesogopofos Ci—Cs u

thpakumii yrneeogopogos C*—C44 B CIK NpuHUMAlOT cpefHeapuMeTMyeckoe 3HaueHne pesynbTaToB ABYX
napassiefibHbIX OnpeAeneHnii, ecnn BbINOSHSETCS YC/IoBUE

24Yy,,-AT.,[|0°

("t ") '
roe Xn. Xa— pesynbTatbl ABYX NapasiesibHbix onpegeneHunii MaccoBoi f0nn /-ro KOMNOHeHTa
(nHamBuayaneHbix yrnesogopogos Ct—C5, dppakuyun yrnesogopogos Ce—C44 HeneTyyero
ocTtatka) B CIK;
r,— npejen NOBTOPSAEMOCTU ANS COOTBETCTBYIOLLEro 3HAYEHUSI MaccoBOW 0N /-0 KOMNOHeHTa
(MHpuBMayanbHbix yrnesogopogos C,—C5. dpakuum yrnesogopoaos C6—C44, HeneTyyero
ocTatka) no tabnuuam 8. 9. %.
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Tab6nuya 8— MeTposnornyeckne xapakTepucTkn pesyibTaToB onpeAesieHnsl MaccoBOW 40NN VHANBUAYAbHbBIX
yrneBoAopoAaos, chpakuuii yrnesogoponos B CrK

Amanason MSMQPSHVII‘/‘I MaccoBoil aonn Moka3aTenb TOYHOCTH Moka3atenb Moka3atenb

Mpepen
yrneBofopoA0B (TemMnepaTypHbiX (rpaHmnLbl NoBTOPAEMOCTH BOCNPOM3BOAUMOC TU NoBTOPSEMOCTU
®pakuynit) aHedTenpoayktax u CrKk. OTHOCUTENbHOU’ (oTHOCUTENbHOE (oTHOCUTeNbHOE T.
(] norpewnoctn) i 6. % cpepHeksagpaTuueckoc  cpeaHeksagpaTuueckoe %otH..
npu OTKNOHeHMne OTKNOHEHME P " 0.95,
P =095 nosTopsiemoctu) 0,. %  BocnpoussoaumocTu) 0/>, n w2
%
Ot 0.005 go 0.10 Btou. 51 — 126 X 10—31 X 20— 63X 28— 87X
Cg. 0,10 po 1,0 Bk/tOY. 38 7 14 19
Cs. 1.0 80 2.0 BKNHOY. 32 6 12 17
Cs. 2.0 10 5.0 BK/IHOY. 22 4 8 1
CB. 5,0 fo 25 Bk/tou. 17 3 6 8
Ta6nuuya 9 — MeTponornyeckne xapakTepucTuKM pe3y/bTaToB OnNpeaefieHns MaccoBOi JONW HeneTydyero
ocTatka
MokasaTenb
MokasaTtenb Mpepen
MokasaTeNb TOYHOCTH BOCMNPON3BOAMMOCTMN
NoBTOPAEMOCTH NoBTOPAEMOCTU
o o (rpaHuLbl (oTHOCKUTeNbHOE
Anana3oH namMepeHuii MaccoBoii 4onu . (oTHOCMTeNbHOE .
OTHOCUTENbHO cpeAHekBajpaTuyeckoe
Henetyyero octatka. % cpeAHekBajpaTuyecxoe % OTH..
norpewHoctu) * Jl. %, OTKNOHEHUE
OTKNOHEeHne P * 0.95.
npun P * 0.95 BOCMNPOW3BOAMMOCTMN) Op
nostopsemoctu) 0,. % % n«?2
(
Ot 0.50 go 10 BK/tOY. 17 3 6 8

MeTponiornyeckme xapakTepucTukn pesysibTaToB M3MEPEHUA N0 HACTOALWEMY CTaHAApPTy He AO/KHbI
npeBbllaTh 3HAYeHW, NpuBeAEeHHbIX B Tabnmuax 8 1 9. AnA COOTBETCTBYHOLWMX ANaNa3oHOB U3MEPEHUIA.
15.5 Ecnn ycnosne no dopmyne (12) He BbINOSHAETCA, TO NMPOBOAAT elle OAHO W3MepeHue Mo

pasgeny 13. 3a pesynbTaT aHanMsa MpUMHUMAKOT cpefHeapudMeTMYecKkoe 3HauyeHue pesysibTaToB Tpex
M3MEpPEHUIA, ecny BbINOJIHAETCS YC/I0BUE

3%, U-NT 1100
S — L - 5Cl (13)

rge X' mu. Xjmtn — MakcumasibHoe U MUHUMasIbHOE 3HauYeHUs pesynbTaToB Tpex napasiesibHbiX
onpejeneHnii MaccoBoi f0NK /-0 KOMNOHEHTa (MHAVMBUAYaNbHbIX yrnesogoposos C,—
C5. chpakuum yrnesogopofos Co—C44. HeneTy4yero octaTka), %;
C/7na5—  3HayYeHme KpUTUYEeCKOro AuanasoHa ANa ypoBHSA BepoAaTHoCcTU P - 0.95 u n pe3ynbtaTos
onpegenexuii, Boluucnsiemoe no gpopmyse

CRw=f(n)<rr, (14)

roe f{n) — koadpdpuymeHT kpuTHMUeckoro gnanasora. f(n) =3.3 anA n =3 no FOCT P UCO 5725-6;
Or— nokasaTesib NOBTOPSEMOCTMN OnNpeAeneHns 418 COOTBETCTBYIOLLEro 3HaYeHNss MaccoBoii 4onn

/-ro KOMMNoHeHTa (MHAMBUAYaNbHbIX yrneBogopogos Ci—C5, dpakuum yrnesogopoaos C6—Cx.
HeneTyyero octatka) no Tabnvyam 8. 9, %.

15.6 Ecnu ycnosue no dopmyse (13) He BbINOSHAETCH, TO BbISCHAKT MPUYMHBLI MNPEBbILLEHUS
KPUTUYECKOTO Anana3oHa, YyCTPaHAT UX 1 MOBTOPAT U3MepeHune no pasgeny 13.

15.7 Pe3ynbTaT onpefeneHnss MaccoBOW f0/N /-0 KOMMOHEHTa (MHAUBUAYANbHbIX Yr1EBOAOPOA0B
Ci—C5 dpakummn yrnesogopogoB Cit+Cu - HeneTyyero octatka), %, npu P = 0.95 npeacraBnswT B BuAae
X,+0.018*., roe X, — cpefHeapuMETNYECKOE 3HAUYEHWe pe3ynbTaToB N ONpefeneHunii, NpPU3HaHHbIX

npuemnemsiMun B cooTBeTcTBuM ¢ 15.4 nam 15.5, %; + 6 — rpaHuubl OTHOCUTEsNIbHOI norpewHocTn, %.
COOTBETCTBYIOLLME 3HAUYEHWIO X 415 /-T0 KOMMNOHeHTa. — cM. Tabnuubl 8. 9.
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Mpu maccoBoii pone /-ro KoMmMnoHeHTa (MHAUBMAyanbHbIX Yyrnesogopogos C,—C5 dpakymm
yrnesogopoaos C6—C44, HeneTyyero octatka) HUKe HUXHEl WK Bbllle BEePXHEN rpaHuLbl KOHLEeHTpaumii,
oxBaTblBAE€MbIX HACTOALLMM METOLO0M, MOMYYEHHbI pe3ynbTaT NpescTaBNsalnT B BUAe: «MaccoBas fons /-ro
KOMMOHeHTa (MHAMBMAYasbHbIX yrnesogopogos Ci—Cs. dpakuuv yrnesogopoAoB, HeneTyyero ocTarka)
meHee (6onee) %>» (NPMBOASAT HWKHIOW MWW BEPXHIOW rpaHuLy onpenensieMblX KOHLEeHTpauuid no
Tabnuuam 8, 9).

16 KOHTpONb KayecTBa pe3ynbTaTOB U3MepPEeHU

16.1 KauyecTBo pe3ynbTatoB usmepenuii nposepsaT no FOCT P NCO 5725-6 ¢ NOMOLLb KOHTPOASA
CTabUNbHOCTU CpefHEeKBaAPaTMYECKOro (CTaHAAPTHOrO) OTK/IOHEHWSA MPOMEXYTOYHON NPeuM3NOHHOCTU 1
nokasartens npasubHOCTU. CTabW/bHOCTb Pe3y/ibTaToB M3MEPEHU NPOBEPSIOT C MNOMOLLbI KOHTPOJIbHbIX
kapT WyxapTta no FOCT P 50779.42 nnn B COOTBETCTBUM C pekoMeHgauusamu [19].

16.2 TepnoANYHOCTb KOHTPONA CTabWIbHOCTWM pe3ynbTaToB W3MEPEHWn ycTaHaBnvMBalT B
PykoBogcTBe no kavecTBy nabopatopun. KOHTpoNvpyemblii Nepuof pekoMeHayeTcs ycTaHaB/imBaTb TakuM
06pa3oMm, YTO6bl KOIMYECTBO Pe3ybTaToB KOHTPOJIbHbIX U3MEpeHnii Haxoaunock B nHTepeane 20— 30.

16.3 Tlpu HeynoBNEeTBOPUTESbHLIX pe3ynbTaTtax KOHTPO/IA, Hamnpumep npu MpesbllleHny npegena
[eCTBUS UMW PEerynsipHOM NpeBbileHUV npefena npeaynpexaeHnsl, BbISICHAKT  MNPUYUHBE - 3TUX
OTK/IOHEHWIA, B TOM 4MC/ie NPOBEPSIOT Ka4eCcTBO paboThl onepaTtopa.
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OCT 64-2-71—80

TY 0271-135-31323949—2005
TY 301-07-27—91

TY 6-09-922—76

TY 6-09-4521—77

TY 2631-003-05807999—98
TY 6-09-4520—77

TY 6-09-661—76
TY-6-09-660—76

TY 6-09-659—77
TY-6-09-4518—77

TY 6-09-3705—74

TY 6-09-3689—74
TY-6-09-3659—74

TY 6-09-3660—74

ASTMD 2887—15

ASTM D 2887—15
MNCO 3924:2010
ISO 3924:2010

IP 344:1988

1P 344:1988
PekomeHpaummn no

MeXrocyAapCTBEHHO
cTaHfapTu3auun PMIN 76—2004

FOCT P 56720—2015

Buénuorpadgus

BaHky 1 hnakoHbl U3 CTEKTIOMACCHI C BUHTOBOV FOP/IOBUHOA. Tunbl
1 pasmepsbl

lenuii rasoobpasHblii (CxaTblil). TexHn4eckme ycrosus

Bopgopog, ra3006pasHblil BbICOKOR YNCTOTbI. TEXHUYECKME YCoBUs
MeHTaH Ana xpomarorpacmun. TexHu4eckme ycnosus

[ekcaH ana xpomarorpadun. TexH1Yeckme ycnosus

H-'ekcaH. TexHnyeckve ycroBus

l'entaH ana xpomarorpacumn. TexHuyeckve ycnosus

OkTaH ans xpomartorpadmm. TexHnyeckmne ycnosums

HoHaH ansa xpomarorpadmn. TexHuyeckune ycrnosus

[lekaH gns xpomartorpadmn. TeXHUYeckune ycrosus

[opekaH ans xpomarorpacumn. TexHuueckne ycnosus

TeTpagekaH. TexHuyeckune ycnosusa

MeHTagekaH. TexHuyeckne ycnosus

[ekcagekaH. TexHnyeckue ycrnosus

IentagekaH. TexHuyeckne ycnosus

CTaHAapTHbIN MeToA onpefeneHus pacnpegeneHns dpakunii
HedbTn No TemnepaTypam KuneHuss MeToA40M ra3oBoi
Xpomarorpacdmm

(Standard test method for boiling range distribution of petroleum
fractions by gas chromatography)

Hedtenpoayktel. OnpegeneHve pacnpefenieHnsi KOMMOHEHTOB MO
TemnepaTypam kuneHus. MeTog, ra3oBoii xpomarorpadmm

(Petroleum products — Determination of boiling range distribution —
Gas chromatography method)

OnpepgeneHve nerkux YrneBoAOpPOAOB B CTAOMAN3UMPOBaHHbIX
CbIpbIX HedpTsIX. MeToz ra3oBoii xpomarorpadmu

(Determination of light hydrocarbons in stabilized crude oils — Gas
chromatography method)

FocygapcTBeHHas cuctema obecneyeHus efuHCTBa WU3MepeHuid.
BHYTpeHHUIA KOHTPONb KayecTBa pe3y/bTaToB KOMMYECTBEHHOrO
XMMWYECKOro aHanmsa
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YK 661.715:543.544.3:006.354 OKC 75.160.30

KntoueBble cnoBa: HeqTenpoayKTbl, CTaGU/bHbIA ra3oBblil KOHAEHCAT, onpejeneHue PPakLMOHHOTO
cocTaBa, MeToJ ra3oBoii xpomartorpaduu



Pepaktop A.A. BpaxxH1KoB
Koppektop MN.M. CmunpHoe
KomnbtoTepHas BépcTka E.K. Ky3unHoii

Mopnucaxo B nevaTb 08.02.2016. ®opmaT 60x84'/B.
Yen. neuy. n. 2.79. Tupax 37 3k3. 3ak. 4232.

MoAroToBNEeHO Ha OCHOBE 3/1EKTPOHHON Bepcun, NpesocTaB/IeHHo pa3paboTumnkom cTaHaapTa
oryn ywCTAHOAPTNHO®OPM"

123995 MockBa. 'paHaTHbIl nep.. 4.
www.gostinfo.ru info@gostinfo.ru


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index/611/61126.htm

