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FA30OUHAMIYHUU CUHTE3ATOP ANA KANIEPYBAHHA XPOMATOIMPA®IB HA
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Obrpynmosana HeobXionicmos nody006u 2a300UHAMINHUX CUHME3amopie cymiutel Ol Kaniopyeanms
xpomamozpaghie npupoonozo 2azy. Onucanuii cuHme3amop HA OCHOBHI KOMHOHEHMU NPUPOOHO20 243y,
aKuil 3a0e3neuye HeoOXIOHY MOUHICIb 3A0AHHS KOHYeHmpayiil KOMNOHeHmMi6 i Modce 6Ymu GUKOPUCIAHUTL
6 cucmemMax GUMIPIOGAHHS GUMPAMU 2a3Y.

Kutouogi  cnosa: xpomamozpag), npupoOHull 2a3, 2a300UHAMIYHUL CUHME3AMOp,
Kaniopyeanus 2iopoounamiyHuil Opocevb, bazamocmaoiiine po3uupens

2a3z08a  cymiul,

ObocHosana HeobX00UMOCMb NOCMPOEHU 2A300UHAMUYECKUX CUHME3AmMOPO8 HNOBEPOUHBIX 2A308bIX
cmecell 01l KanuOpOBaHUsL Xpomamozpaghos Ha npupoouwiil 2az. Onucan CUHme3amop HA OCHOBHBIE
KOMROHEHMbl  NPUPOOHO20 — 2a3d, KOMOpwlil — obecneuugaem HeOOX0OUMYI0  MOYHOCHb — 3A0aHUS
KOHYEeHmpayuii KOMNOHEHMO8 U KOMOPbIU MOJCHO UCHOIB308AMb 8 CUCEMe ONpedeieHUsl pacxood 2asd.
Kniouesvie cnosa: xpomamocpagh, npupoOHwiil 2a3, 2a300UHAMUYECKUL CUHME3AMOp, 2a3080s5 CMECH,
Kanubposanue 2u0OpOOUHAMUYECKUT OPOCCeNb, MHO2OCMAOULIHOe paculupetue

The necessity of gas-dynamic synthesizers calibration compositions construction for chromatograph
calibration with natural gas is proved. The synthesizer on basic natural gas components, what ensures high
precision of given components concentration and which could use in system of gas flow rate definition is
described.

Keywords: khromatograf, natural gas, gas-dynamic synthesizer, gas mixture, calibration hydrodynamic
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AmHajiz ocTaHHIX JOCHimKeHb 1 myOstikaLliii
MoKazye, 10 OCTAHHIM YacoM KOHTPOJIIO CKIIaay i
eHeproemHocti npupoaHoro razy (I11") npuainstors
3Ha4yHy yBary. Jlns aHanmizy 6araTOKOMMOHEHTHUX
ra3oBux cyminieii (cepen skux i [1I) neaani mupiie
3aCTOCOBYIOTh  XpoMaTtorpadiuHuii MeToa, Mo
3YMOBJIEHO, Hacamrepel, HOro YHiBepcallbHICTIO
[1-4]. [Tpote BIPOBAIPKCHHIO Ta30BUX
xpomarorpadiB y  TPaKTHKy  MepeniKoKae
npobyiema METPOJIOTIYHOTO 3a0e3neueHHs,
30KpeMa, HeJJOCKOHATICTh METOIUKH KamiOpyBaHHS
i HeOoOXiOHICTH HagABHOCTI 0araTbOX Ta30BHUX
cymimedi nans  kaniopyBanHs (III'C) i3 TodHO
3a/laHUMU  KOHLIEHTPALIIIMA KOMIMOHEHTIB. AHaJi3
ICHYIOUOTO CTaHy METPOJIOTIYHOrO 3a0e3rneueHHs

MOKa3ye, 1o HalinmepcrneKTUBHILUM TS
orpumannas [II'C € 3acrocyBaHHS TNPHUCTPOIB
HETNIepepBHOTO  3MIlLlyBaHHA — Ta30JMHAMIYHUX

cunrezaropis (I'JIC) [5, 6].

Metoro poOOTH € BUCBITICHHS MPUHIIUIIB
noOy10BH i OOIpyHTYBaHHS JOLTBHOCTI
3acrocyBanHs ['JIC cymimed ans kaniOpyBaHHs
xpomatorpacdis III°, mo 3ade3nedye HeoOXimHY
TOYHICTh 3aJaHHS KOHLEHTPALiii KOMIOHEHTIB
CyMillli Ta MiaATpUMaHHS 11 B Tpolieci KaniopyBaHHS.

Eneprernuna Bapricte [T ©e3nocepenHbo

3aJIeKUTh BiJ MOro ckiamy. Y Tabn. 1 HaBeaeHi
y3aranbHeHi gaHi mo YMI “JIeBiBTpaHcrasz” mpo
ckaan [1°, a Takok BHECOK HWOro KOMIOHEHTIB Yy
3araibHUNA €HEeProBMICT, 3BiIKH BUIHO, IO Maibke
Best eHeprist y I1IT BHecena meranom. BigHocHuild
BHECOK BUIIHUX BYTJIEBOJHIB (TICHTAHU, TeKCaH) €
HabaraTo MeHIIMM Bil TIOXWOOK BH3HAYEHHS
BKQ3aHUX KOMIMOHEHTIB. B Toli e uyac 3miHu
KOHIIEHTpallili BCiX BYIJIEBOAHIB TPU3BOASATH 10
3Ha4HOT 3MiHM eHepretuuHoi Baprocti [, 1o
CBiTUHUTH MPO HEOOXiTHICTH CYTTEBOTO ITiIBUIIICHHS
TOYHOCTI BU3HAUEHHSI KOMITOHEHTHOTO CKJIaJy rasy.
Jlns BU3HaUeHHs K KOMMOHeHTHoro ckiamy 11T,
Tak i loro eHepreTUYHOT BapTOCTi
HalnolmmMpeHilmMM € XpomarorpadiyHuii MeTo,
IKUN 3a0e3redye BU3HAYCHHS He JIWIIEe Ha3BaHUX
napaMeTpiB, ajie¢ ¥ pO3paxyHOK 3a pe3ysibTaTaMu
aHallizy TakWx TapaMeTpiB ra3y, sSK TYCTHHH,
B'AI3KOCTI, koediuieHTy criuckyBaHocTi [ Toio, 3a
SKAMH BU3HAYAIOTH BUTPATy rasy, IO IMiJBUIIYE
TOYHICTh BU3HAYECHHS BUTPATH razy.

Xpomarorpad, Skuii € CKJIaIHOK aHATITHUHOIO
CHUCTEMOIO TIepioANYHOI 1ii, MoTpedye MOCTiHHOTO
MiATBEPKEHHS fioro rpaayloBajibHUX
xapaktepucTuk 3a aomnomoroto III'C [6, 7]. Hnga
3a0e3neueHHss BHUCOKOT TOYHOCTI  BU3HAUYCHHS
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xpomatorpadhom Bwmicty kommoHeHTiB [IIT Taki
cymili 32 CBOIM CKJIaJIOM MOBWHHI BiJiMOBigaTH
aHaiizoBaHoMy razy [4, 8].

s BuzHauenns ckiany [N 1 po3paxyHky Horo
TETUIOTH 3TOPSTHHSA 3aCTOCOBYIOTh pi3Hi
xpomatorpadu, cepen skux “Kpucramm 2000M”
(tabn. 1), “Kpucranmoke 4000M” (pipma “META-
XPOM”), “ENCAL 2000” (dipma “Instruments

Technology Corporation™), DANALYZER
(komnanis  “Daniel Industries Ltd”), “Agilent
3000A” (xomnanis “Agilent Technologies*

komumHs “Hewlett Packard*).

BinHocHa moxuOka  BU3HAa4YeHHS  HWXKYOI
TEMJIOTH 3TOPSIHHS 3a JI0MOMOTOK Xpomatorpada
“Kpuctann 2000M” B nmiana3oHi 3Ha4eHb Big 31 1o
35,2 MJI)K/M3 3rifH0 3 HWOro TEXHIYHOIO
XapakTepucTHKoro He nepesuiye 0,63 %. B Toii sxe
gyac 3a gaaumu  “BHHUMM” (Pocig, CaHKT-
[TerepOypr) mnoxuOKka pO3PaxXyHKOBOTO METOMY
BU3HAUYEHHS TETUIOTH 3TOPSHHS 32 KOMIIOHEHTHUM
ckimagom Moxke csarath 6 %. IlpuumHy 1boro
BOauaeMo caMe B  ICHYIOUMX  METOIMKaXx
KaJTiOpyBaHHs ra3oBuX Xxpomarorpadis.

Tabauus 1 - Ckaag, BMicT Ta kajopiiiHicTs komnoneHTiB IIT" y cucremi YMI'
“JIsBiBTpaHcrasz”,nianazonu Ta NoxuOkM ix BUMipoBanHa xpomaTtorpadgom “Kpmnerana 2000M”

Hinka Brecok eneprii Jlianazon  ([ToxuGku BUMiproBaHHS
. 0 TErJjiora :
Kommonent [Bwmicr, %00, sropaHHS 5 BUMIPIOBAHHSL, [ o 0 o T i nHocHa
9 0 9 9
M | VAR 4 %600. %06. %

1 2 3 4 5 6 7 8
weran (CHy) | 97+1.5 33,41 [32,41£0,50(96,11+1,48| 82,50-99,57 0,4  |0,40-0,48
eran (C;Hg) | 1,25+0.85 | 59,85 | 0,75+0,51 |2,24+1,51 | 0,150-5,500 |0,015-0,025| 0,45-10
nponan (C;Hg) | 0354025 | 86,53 | 0,30+0,22 | 0,89+0,65 | 0,050-3,000 |0,006-0,025| 0,83-12

H-OyTaH | 700,05 | 11427 | 0.08£0,06 |0.24+0,18 | 0.010-0.500 |0,002-0.015| 3-20
(H-C4H )
1'6gTI§H)(I' 0,06£0,03 | 113,81 | 0,07+£0,03 | 0,210,09| 0,010-0,300 |0,002-0,015| 5-20

41110
HAGHTAH | ) 0140.01 | 135,39 | 0,01£0,01 | 0,03£0,03 | 0,001-0,100 |0,002-0,006| 6-200
(8-CsHy,)

I'HEHIT{aH)(l' 0,0240,01 | 135,79 | 0,03+0,01 | 0,09+0,03 | 0,001-0,300 |0,002-0,015| 5-200

50112
HEO-TICHTAH | () 110,01 | 136,09 | 0,01+0,01 | 0,03£0,03 | 0,001-0,100 |0,002-0,006| 6-200
(HeO-C5H12)
rexcan (CgHia)| 0,0440,03 | 161,36 | 0,06£0,05 | 0,18+0,15| 0,001-0,100 |0,002-0,006| 6-200
onens (Hy) _ _ - - 0,001-0,100 |0,002-0,006| 6-200
asor(Ny) | 0,8+0.4 - - - 0,200-4,000 |0,015-0,025| 0,63-7.5
xucers (05) 0,00440,004  — - - 0,001-1,000 |0,002-0,015| 1,5-200
BYTICRUCIMI | 4403 - - - 0,005-2,500 |0,006-0,025| 1-12
ras (CO,)

3 ornamy Ha mpoGnemu otpumanHs [II'C B
HOPMATHBHUX JIOKYMEHTaxX JJis Ta30BOTO aHaiizy
(manpuknan, [9]) B 3aNeXHOCTI BiJl XapakTepy
BUXIZIHOrO  CHUTHAIy  aHaJiTUUHOrO  MpUIaLy
nependoaueHo Horo rpajyroBaHHS MPOBOIUTH JIHIIE
B Tpbox Toukax (0+3, 50+3, 100-15 % — nansa
TiHiAHOT MmKanu), abo nuimme B dYoThphox (0+3,
3543, 7043, 100-15 % — nng HeNiHIHHOT IIKaJTH)
JliarmazoHy BHUMiptoBaHOi BenWdyWHU. OCKiTBKH
xpomaTorpad HeOOXiIHO TpaayrOBaTH Ha KOKHWU

KOMITIOHEHT, TO JUIS IIOTO TIOTPIOHO IIOHANMEeHIIe
copok [I'C 3 pi3HUM BMICTOM BHU3HAYAJILHOTO
KoMmoHeHTy. KpiM Toro, KOHIEHTpallil CymyTHiX
KOMMOHEHTIB B TaKMUX  CyMilllaX  TOBHHHI
BIATOBIAATH HOMIHAJIBHUM i 3aJTALIATHUCS
HE3MIHHUMU I KOXXHOI 3MiHM KOHLEHTpaLil
BU3HAYAILHOTO KOMIOHEHTa, IO € TPaKTHYHO
HEMOXJIMBUM B peaJtizallii.

[II'C roTyiOTh, B OCHOBHOMY, METOIOM
napiialbHUX THUCKIB B OalioHaX, KWW € JOCTaTHBO
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noporuM Ta Tpynomictkum [10]. Tomy Ha mpakTuiti
kamiOpyBaHHs BinOyBaetbes opanieto [II'C  (3a
OJIHI€I0 TOYKOK I KOXXHOTO KOMTIOHEHTY), IO
CynepevYnTh METOJIMKaM, MPUHHATAM B METPOJIOTIT i
He 3a0e3mnedye SKiCHOTO KaliOpyBaHHS.
IIpuHIMIIOBI cXeMH Ta eJeMEeHTHa peaizallis
I'’JIC MOXyTh CYTTE€BO BiAPI3HATUCS B 3aJIEHKHOCTI
BiJl CKJaJly CHHTE30BaHOI CYMillli Ta [iala3oHiB
KOHueHTpauii/’l Ti KOMITOHEHTIB, TOYHOCTI 3a/[aHHs
KOHLEHTpALliif, KiTbKOCTi CHHTE30BaHMX CyMillleH,

BUTpATH i TUCKY cyMilmi  Ha Buxom I'’2AC,
MOXJIUBUX  3MiH  TapaMeTpiB  30BHIIIHBOTO
cepelloBMIla 1  CMOXHMBaya  Tomo. Bucoki

METPOJIOTIUHI Ta eKcrulyartalliiiHi XapakTepUCTHKU
I'’ZIC MoxkHa 3a0e3MednTH, JOTPUMYIOUHCH TaKUX
0a30BUX MiAXO/IB A0 iX CTBOPEHHS:

- mobynosa I'JIC 3a cxemoro cymaropa moToKiB.
I'’IC nouinbHO OydayBaTH 3a CXEMOKO CymMaropa
MOTOKIB, B IKOMY KOX€H 3 KOMMOHeHTiB 1, 2, ..., N
CHUHTE30BaHOI CyMillli J03YIOTh OKPEMHUM APOCEEM
(nakeToM JpoceniB), a TMOTOKM 3 BUXOIIB YCiX
L[poceniB CYMYIOTBCS,  YTBOPIOKOUH noTpioHY
cymim. 3aBISKM LBOMY THAXOy 3abe3neuyroTh
HEeTlepepBHUI  CHUHTe3 AK OiHapHMX, Tak i
0araToKOMMOHEHTHUX cymiteit. Crij 3a3HAuuTH,
mo Taka mobymoBa [JIC 1mae MOXITHBICTB
rpajyioBaTM HOro 3a BHUMIpPSHUMH BHUTpaTamu

KOMMoOHeHTiB. KoHUeHTpalito 7, KOMIIOHEHTa

MO>KHA BU3HAYUTH 3TITHO 13 3AIEKHICTIO

N
ZQi/ZQja iuj:l:N7 (1)
=1

ne ¢;, Q; — BATpaTa i-ro Ta j-ro KOMIOHEHTIB

rasis, [030BaHUX JPOCEISIMH Yy  BiAMOBiIHUX
kaHanax ['JIC;

- BCTAHOBJIEHHS B KaHajax OKPEMHUX
KOMIIOHEHTIB TAaKeTiB JIpOCeNiB 3 JUCKPETHO
3MIiHIOBAHUM Ta30JIMHAMIYHUM onopoM. Takwuii
MakeT € MapajellbHUM 3’ €THAaHHAM JIPOCeTiB, KOXeH
3 AKAX MO>KHA BMHUKATH/BUMHKATH 3a JOMOMOTOIO
BiAMOBigHOrO KiamaHa. 3ajaroyd  KOMOIHALIIO
yBiMKHeHHX KJTaIlaHiB, MOXXHA  JMCKPETHO
3MIiHIOBATH BUTpATy rasy 4epes naker, a 3Ha4WTh i
KOHIIEHTpAIliF0 KOMIOHEHTIB CyMillli Ha BUXOIi
CyMaropa NnoTOKiB.

- 3a0be3mneueHHs OJHAKOBUX YMOB JIO3YBaHHS

KOMIIOHEHTIB ~ CHUHTE30BaHOT  CyMilni. YMOBH
JIO3YBaHHA Tra3y BW3HAuYalOThcd  GopMoro i
po3MipaMM  TIPOXiIHOTO  KaHally  Jpocernd,

3HAYEHHAMHU aOCOJIFOTHUX TUCKIB Ha MOro BXOZi Ta
BUXOJli, TEMIIepaTyporo Tazy, a Takox (opmoro i
po3MipamMHu MiABIAHOrO Ta BIABIAHOrO KaHaJIiB
apocens. [linTpumaHHS OJHAKOBUX yYMOB poOOTH
mist Beix apocenie ['JIC cTBOpIOE MOKJIMBICTh
KOMIIeHcallii 3MiH THUCKIB Ta  TeMmImepaTyp

3abe3meuye
MiATpUMaHHS

JIO30BaHWX Ta30BUX TMOTOKIB, IO
MiABUIIEHHS TOYHOCTI 3ajaHHA i
KOHIIEHTpaIlili KOMITOHEHTIB CyMIIlli;

- CTBOPEHHSI  CTaOIbHUX  YMOB JI03YBAHHSI
KOMIIOHEHTIB  OTpuMyBaHOi cymimi. Ileii miaxin
nepezbadae CTabiNi3yBaHHs TeMIepaTyp i THCKIB
ra3oBUX TMOTOKIB YCiX KOMIOHEHTIB B JIPOCEIsiX
cyMaTopa 3 MeTOK YHMKHEHHS BIUTMBY 30BHIIIHIX
(dbakTopiB i TUM camuMm 3a0€3MEuUeHHS] BUCOKOT

cTabiIBPHOCTI KOHIIeHTparliit KOMIIOHEHTIB
OTPUMYBAHOT CyMillli;
- 3aCTOCYBaHHS 4K  JIpOCelliB  KamiIapHUX

eJleMeHTIB (CKJITHUX ab0 MeTalleBUX KaIiJIsIpHUX
TpyOoK). ¥ crBoptoBanux BucokoTounux ['JIC sk
JO3yl0di  elleMeHTH HeoOXiTHO 3aCTOCOBYBaTH
CKJISIHI  KamijisipHi  TpyOKH, TiepeBaraM sKHX
MOPIiBHAHO 3 IHIIUMHM TUNAMH  JpPOCEIiB €
MOJMJIMBICTh:  TOYHOTO  MiAOWUpPaHHS  3HAYCHHS
ra3o/IMHaMIiYHOTO  OTMOpY  TUIABHOIO  3MIiHOIO
JOBXXUHU TMPOXiIHOTO KaHainy TpyOKH; 3MiHM
XapakTepy BHTPATHOI XapaKTEPUCTHKH 3MiHOIO
CTIBBiTHOIIIEHHSI JliaMeTpa Ta TOBKHHHU MPOXiTHOTO
KaHaiy; CTaOIbHICTh KOHCTPYKTHBHHX pO3MIpiB
KaHalty, a TAKOXK TeXHOJIOTIYHICTh TX MOHTaXY;

- onTUMI3allis  KOHCTPYKIii  cymaropa 3a
KpUTEepieM MiHIMIi3yBaHHS MOXMOKH KOHIEHTpaIliit
Bil OCHOBHUX (pakTopiB BrmBYy. Crabinizaiis
OCHOBHMX  (hakTOpiB  BIUIMBY  (THCKM  Ta
TeMIiepaTypyd) Xoda i 3a0esredye TOOYIOBY
Bucokotounux ['JIC, nporte mae Taki JBa CyTTeEBI
HeIOMKH:  YCKIIaJHIOE  CHHTe3aTop, TOXHOKH
crabijizanii COPUUMHIOIOTH BiI4yTHI MOXUOKH
KOHIIEHTpallili KOMIOHEHTIB CHHTE30BaHOT CYMIllli.
VY 3®’a3ky 3 uum aas nooynoeu ['JIC HeoOxigHO
3a0e3MeYnuT KOMIEHCAIlil0 THUCKIB Ha BHUXOJax
JDKepesl YUCTHX KOMIIOHEHTIB, (apoMeTpUdIHOTrO
THCKY, HAaBAaHT@XEHHS CHHTE3aTOpa, Temreparyp
KOMIIOHEHTIB i cepenoBriia. Taka KoMmeHcaulis
peanizyerhes BiJINOBIZIHUM MiaAOUpaHHIM
TEOMETPUYHUX PO3MIpIiB KamiygpiB i 3abe3medye
nodynoBy sikichux Ta gaeuieBux [JIC Ha Gasi
TPOCTHUX TIPUCTPOIB cTabiTi3allii;

- 3aCTOCYBaHHS JpocetiB 3 piBHUMH
ra30JJMHaMiYHUMH OMOpPaMH Ha OJHOMY 1 pi3HUX
razax. 3 MeTOK JOCATHEHHS BiAMOBiIHOI TOYHOCTI
CHUHTE3Y ra3oBUX cymitei JIOLIJIBHO
BUKOPHCTOBYBAaTH apocerti 3 piBHUMH
ra3oJMHaMiyYHUMK onopamu. BuroroButu Taki
IpoceNli MOXKHa 3 TOYHICTIO, ska Habarato
MEPEBUIIYE TOUYHICTh arecTallil ra3oBux Cymiiiek
BIIOMHMH  METOJaMH.  3aCTOCYBaHHS  TaKHX
JIPOCeIIiB 1a€ MOXKIIUBICTb aTeCTyBaTH CyMill 3a
CTIBBIJHOUICHHSM OMOPIB  JPOCENiB B  KaHalax
KOMITOHeHTiB. Tak, Hampukianm, A po3paxyHKy
KOHIIEHTpaIllii 7 KOMIIOHEHTA CyMili
BUKOPHCTOBYIOTH 3aJIeKHICTh
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Jae m;, m; — BIANOBIAHO, KUTBKICTb BBIMKHEHHX

J
PIBHOTIOPOBUX JIPOCEINTiB B KaHaJi i-T0 KOMIIOHEHTa
Ta j-My KaHaJli KOMITOHEHTa;

- BUKOPHUCTAHHS €KBIBAJIEHTHUX JIPOCENiB 3

KpaTHUM 3HAuYeHHsSM OMOpY BiJHOCHO ©a30BOTrO.

ITobynoea TJIC Ha ppocensx 3 piBHUMH
ra3ofMHaMiYHUMH  OMopamMH  Jyis  cymilied 3
KOHIIEHTpAI[iIMH  KOMIIOHEHTiB, sKi  3HAYHO

BiJIPI3HSIOTHCSA MiXK cOOOIO, BUMarae BCTAaHOBIIEHHS
B KaHajaX OKPEMUX KOMIOHEHTIB cymaropa
3HaYHOI KINBKOCTI mpoceniB. B Takux Bumamkax
JIOLIJILHO ~ 3aCTOCOBYBAaTH  3aMiCTh  0araThox
JIPpOCeNiB  OJIUH ApOceNb, Ta30JUHAMIYHHI OITip
AKOTO €KBiBaJIEHTHU CyMapHOMY onopy
3aMiHIOBaHUX HHUM  JIpOCeNiB, IO  CYTTEBO
MOJIeTIIye KOHCTPYIOBaHHSA MPHUCTpoio. BimHocHy
NpPOBIJHICTE S, €KBIBAIEHTHOTO ApOCeNs, SKUH

3aMiHIOE # OJIHAKOBUX 3a TPOBIAHICTIO ApPOCETiB,
MO’KHA BU3HAUYUTH 3a (DOPMYJIOIO

S, =n-So, (3)

ae S, — BiZIHOCHA MPOBIAHICTL 6a30BOTO Apocens,

1 — KiJIbKICTh 3aMiHIOBAaHUX JPOCEJIIB.

Sk BumHO 13 Ta6ma. 1 TII, MiCTUTL KOMIIOHEHTH
K 3 MakKkpo, Tak i MIKpO KOHLEHTPAL[isiMH, IO
CyTTEBO YCKIaAHIOE TexHiuHy peanizanito [JIC.
[TpuroryBanHs TaKUX [rc (Hanpumau,
KOHIIEHTpAIlil OKpeMHX KOMIOHEHTIB, SKi €
pieaumu 0,01%) 3a nonomoroto I'JIC Bumarae abo
3aCTOCYBaHHS JIPOCENIiB 3 BEJIUKOID  Pi3HUIIEIO
JIOBKMH YW JiaMeTpiB iX TIPOXiHUX KaHAJIB
(narmpuknan, B 104 paziB), abo BHKOpHCTaHHS
HAJTO BENMHMKOI KibKOCTi (HampuKia:, MOpAAKY
103) gpocenis B KaHajlaXx ~ KOMIIOHEHTIB,
KOHIIEHTpaIlisl SKUX Mae OyTh BUcOKorw. Bkazani
O0COOJIMBOCTI  MPUrOTYBAHHS  TaKUX  CKJIAJHUX
OaraTokoMnoHeHTHUX cyMitei sk 1" moTpeOyroTh
CrielliaITbHAX JO0JaTKOBHUX 3aXOJliB 10 MOOYyIOBH
T'’IC, a came:

- BUKOPUCTAaHHS 6araTocTaaiiHoro po3urMHeHHS

razy JJis OJSP:KAHHS HU3bKUX KOHLEHTpaLiid
KOMTIOHEHTIB. Bararocraniiine PO3UMHEHHS
3a0e3rneuye  YHUKHEHHS  BEJIMKOI  PIi3HULI B

KOHCTPYKTHBHHX pO3Mipax apoceriB (abo HaaTo
BEJIMKOT KIJTbKOCTi JpOceniB), a THM CaMHM i Yy
BUTpaTax KOMIOHEHTIB CHHTE30BaHOT CyMillli,
3aBOSKA YOMY TiJBUINYETHCS TOYHICTH 3alaHHS
KOHLIEHTpALlili KOMTIOHEHTIB, CTIPOIIY€THCS
koHcTpykiis [JIC, a TakoXk YMOMIJIHMBIIOETHCS
3aCTOCOBYBAHHS y KaHajlaXx BCIX KOMIIOHEHTIB
HEeBEJIMKOI KUTBKOCTI JipoceniB (Hanpukian, ao 10);

- nodyaosa cucremu Tuckie kupienns ['JIC Ha

0a3i NiHIWHUX TOAUTEHUKIB THUCKY JJIsi CHUHTE3y
cyMille 3 MaJMMH KOHLEHTPALiIMHU OKPEeMHX
koMmroHeHTiB. lleil miaxig Takok 3abesnedye
3MEHUICHHS  KiJILKOCTI  JIpoceiiB 3  pPIBHUMH
(kpaTHMMH) Ta30JMHAMIYHUMH OTOpaMH, ajie BiKe
3a paxyHOK 3aJlaHHS Pi3HHMX 32 3HAYEHHSM THUCKIiB
JKUBJICHHS JIpoceniB  3MilryBaua. MikapocenbHi
TUCKH TIOAITEHUKA BiATBOPIOIOTH MOBTOPHOBAYAMU,
BCTAHOBJIEHUMH B JIHISX YHUCTUX KOMIOHEHTIR
T'JIC — Ha BXOJIaX JIO3YKOUMX npoceniB. BaxmBoro
OCOBJIMBICTIO MOAUILHHKA € T€, L0 NPU 3MiHi THCKY
HA  HOro BXOMI BCI  MDKIPOCENBHI  THCKH
3MIHIOIOTECS JTiHIWHO, 3a0e3nedyrodr MOCTiiHICTh
Cl'[iBBiL[HOLHCHHS[ nepenajiiB TUCKIB Ha YCiX
KaHlHSIan MOJTiJThHUKA THCKY, a THM CaMHUM
MOCTilHICTh KOHLIEHTpALiT KOMITOHEHTIB
CHUHTE30BaHOI CyMIllli;

- ogHO4acHe BuKopucTtaHHs B oxHomy ['JIC
KamijisipiB, SKi 3a 11X OMopaMH € KpaTHUMH
0aszoBoMy. BHacmigok 3HauHOT BiAMIHHOCTI B
KOHLICHTPAL[IsIX KOMIOHEHTIB ;[o3y}oqi Jpoceiti
MaJTiX KOHLEHTPALii BHKOHYIOTh i3 3HAYCHHSIMH
OropiB, a ApOcelli BeIMKHX KOHI_[CHTpaI_[ll/l - i3
3HaYEHHSIMH TIPOBITHOCTEW, KpaTHUX TPUWHATOMY
3a 0a30BHUH.

OcHogy I1I" cknaparots cim komnoHeHTiB (CH4,
C2H6, C3H8, N2, CO2 i 6yranm), a ix 3arajbHHM
BMICT CTaHOBHTL Oinbiie 99,9 %. [lns YCYHEHHSI
BIUIMBY  CYMYTHIX  KOMIOHEHTiB Mg  4ac
KamiOpyBaHHs i BUMiptoBaHHs y cuHTe30BaHy [11'C
SIK TOJATKOBWI KOMTIOHEHT BBeJieHUI Temili (y pazi
BHUKOPUCTAHHSI ioro K Trazy-Hocis y
xpomaTtorpadi).

Ha puc. 1 naBenena cxema [JIC, Ha sikiii
MoKa3aHi Jpocelli BHWKOHaHi sk maketw (I1) i
3MIHHOIO  KINBKICTIO YBIMKHEHHUX JIpOCENiB i
okpemuii apocenr (K) B kanami CH4, a Takox
KaHai, SKi 3 €AHYIOTh 1li eJIeMeHTH MK cO0Or0.
Keporani enexktpomarHiTHi kjanaHu nakeTiB (Ha
puc. 1 He mokazaHi) 3abe3neduyrOTh IUCKPETHY
3MiHy BUTpPaTH KOMIOHEHTIB CyMillli, & THM CaMHUM
1 11 CKJ1a[ HA BUXO/I.

CywiL

Fil & &

CH, CiHe CaHs FCoHanGiHio GOw M raaacii (He)

11 — naxem xaninapuux enemenmis, K — oxpemuii
Kaninsap

Pucynok 1 - Ilpunnunosa cxema I'’/IC Ha
ocHoBHi kommonenTn 11T’
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HaliBaxuBilllMM ~ TIMTaHHAM  PO3POOJIEHHS
takoro I['JIC e 3abe3nedyeHHSs BHMCOKOI TOYHOCTI
CITiBBiTHOIIIEHHS! MK Ta30JWHAMIYHHMHU OTOpaMH
JIPOCEITIB Y KaHAJIaX KOMITOHEHTIB.

IlinGupanHss piBHUX Ta eKBiBAJGHTHUX 3a
onopoM  (TIPOBIHICTIO) ApPOCETiB  3IiNCHIOIOTH
crieliaJIbHUMU  TIPUCTPOSIMH 111 BCTAHOBJICHHS
PIBHOCTI Ta30[JMHAMIYHOTO OTMOpPY Ha OJHOMY i Ha
piznux razax [11]. Lli npucrpoi 3abe3neuyioTsb
MigOWpaHHsS OTMOPIB JIBOX JPOCEIiB 3 BiJHOCHOIO
noxubkor, ska Moxke He nepepuiyaru 0,001 %
[12]. TakuM YUHOM BCTaHOBIIEHE CIiBBiITHOIIECHHS
MPOBiHOCTEH IpOCeNliB CXeMU BH3HAYAE i TOYHO
BCTAHOBJICHE CIMiBBiHOIICHHS! BUTPAT KOMITOHEHTIB
III'C, a oTxe i po3paxyHOK BMICTY ii KOMIIOHEHTIB.

Bi):[HOCHi MPOBIIHOCTI APOCEIiB Yy KaHajax
KOMIOHEHTIB MO)KHA pO3paxyBaTH 3a (bopMyJIO}o
(3) BignoBigHO 10 JlaHHX Tabn. 1 i BuOpaHol
0a3oBoi mpoBimHocTi  (Tabm. 2). IlpomigHOCTI
JIPOCEITiB 3a0e3neuyroTh 3a/1aHHs pi3HUX
KOHLICHTpAL[ii KOMIMOHEHTIB CUHTE30BaHOI CyMili
BiJIMOBIHO /10 BkazaHWX y Tabn. 1. HomiHampHa
MPOBI/IHICTb, BKa3zaHa y TaOi. 2, 3ajae cymill i3
CcepelHiM OYiKyBaHMM BMICTOM KOMIIOHEHTIB
3rigHo 3 Tabdj. 1, a Aiana3oHu 3MiHU MPOBiAHOCTEH
3a7adi B TaOi. 2 HaWMEHIIMMHU 1 HaWOUTBIIUMHUA
MPOBIIHOCTSMU APOCEIIB BIAMOBIJHUX KaHAJIB.
Tak, Hanpukiaz, naker y kanajiai C,Hg cknanenuii 3
TpbOX ApoceniB 3 mpoBigHocTsMU S1=0,5; S»=1;
S3=2, a maker y kanaji CO, — 3 MpOBIAHOCTSIMH
$1=0,25; $,=0,25; S;=0,5. TlpoBigHoCcTi ApoceriB
MaKeTiB HaBeJeHI B KPYIJIMX JyxkaX. Y KaHai
CH,, kpiM makery, BCTaHOBIIEHWI TOCTIHHUMN
JIpocetb 3 MPOBiAHICTIO S=93.

Tabauus 2 - IlpoBiaHocTi KaningpHAX
ejemMenTiB y kananax I'JIC

cepenapboMy BMmicty B III. JIng yHao4dHeHHs
moskauBoctei Ta nepeear ['JIC B Tabn. 4 HaBeneHi
OCHOBHI TIEpeBIpIOBaHI TOYKH TpaaylOBAIbHUX
kpuBHX Xxpomarorpada. KinbkicTh HHX TOUYOK JJist
KOXKHOTO KOMITOHEHTa OJHO3HAYHO BHU3HAYAETHCS
YUCIIOM  KOMOiHaIliii  MpoBigHOCTEH  JpoceriB
BIAMOBIAHOrO maketry, TOOTO iX KIJIBKICTIO i
3HAYEHHSIMH ra30MHAMIYHOTO OTIOpY.

Taoauns 3 - III'C s kaxiopyBanus
xpomaTtorpada na mict C,Hy

IMpogianicts | CoHg | 0 10,51 (1,52 12,5| 3
nakeTy
TIpOCelTiB y He [3(25(2(1,5/110,5]0
KaHai
H-, i-
C4Hyo 0.1
CO, 0,5
Konuentpartis C3;Hg 0,8
KOMMOHEHTIB| N, 1
yIII'C, CHs [0]05]1]1,5[2]2,5]3
%00. CH, 94,5
He [3]25]2]1,5[1]05]0
C,Hg + 3
He
I'panyroBanHst Xpomarorpada 3 BUKOPUCTAHHSIM
I'’IC  BUKOHYIOTB  OKpeMO sl  KOXHOTO
KOMITOHEHTA i 3a KilbkOMa TOYKAMH
rpaaytoBajibHOi  KpuBoi. Jlng  umporo  cyma

MPOBIIHOCTEN APOCENIiB yCiX KOMIOHEHTIB MpH
rpaJlytoBaHHI Ha KOXXHHWM KOMIOHEHT TIOBUHHA
OyTH TOCTiIHOIO, a 3MIHIOBATHUCSA OJHOYACHO B
MPOTUJICIKHUX HAMPSMKAX 1 HA OJTHAKOBE 3HAUCHHSI
TOBWHHI JIMIIIe TIPOBITHOCTI B KaHAli KOMITOHEHTA,
Ha SIKWI 3JIIHCHIOETHCS TPajyrOBaHHS i B KaHalli
ra3y-Hocis (He).

[TposigHocTi TTpoBiaHICTh
Kanan BCTAHOBJICHUX MiHIMa-HOMIHa- MaKCH- TaGamust 4 - OcHoBHI HepeBipIOBARI TOUKH
JIPOCEITiB JIbHA | JIbHA |MajbHa
93 (0.1- 0.0 0.5: rpaayioBaJbHHX KPHBHX XpoMaTorpada
ch, |G 507 93 | 96 | 998 N '
CH. (O,’S; ’1; 9 0 5 35 TouKH H-C4Hy4 | 1-C4H; | CO, |CsHg | N, |C;Hg| CHy
Cs;Hg | (0,1;0,2;0,5; 1) 0 0,8 1,8 1 0 0 0 0 0| 0 |93
H-, i- . ] 2 0,05 0,05 10,25 0,1 10,5/0,5| 94
CH,, | (0050050110 1 01 1 02 3 1 01 | 01 |05]05]1] 11095
CO, | (0,25;0,25;0,5) 0 0,5 1 4 0,15 0,15 10,75 0,8 [1,5| 1,5 | 96
N, (0,5;0,5; 1) 0 1 2 5 0,2 0,2 1 1212 2 |97
(0,05; 0,1; 0,2; 6 - - - 1,5 - 12,5098
He 109505 1:2:3| 0 | 01 | 71 7 § - 16 -] 3 |99
B ‘Ta6n. 3 mokaszaHi Jeski Cckiagu F[FC Ha BHCHOBKH
Buxoai I'JIC, 3 4KWMX BHUOHO, 1O MPU 3MIiHHIH
Konuempaui'f BU3HAYAJILHOTO KOMITOHEHTA OOrpyHTOBaHa  JOUITBHICTH  KaJliOpyBaHHS

KOHIIEHTpaIlii cynyTH1X KOMIIOHEHTIB y cyMimax
npy LbOMY € TMOCTIMHMMU 1 BiAMOBIAAIOTH iX

xpomarorpada MPUPOJHBOrO rasy 3a IOMOMOTO
FiIpOAMHAMIYHOTO CHHTe3aTopa rasziB. Po3polieHi
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OCHOBHI MiXOAM 10 TOOYJOBU TaKWX CHHTE3aTOPIB
rasy.

OmucaHa cxeMa CHHTe3aTopa Ha OCHOBHI
KOMIIOHEHTH TMPUPOJHOTO ra3y, 3acTOCYyBaHHS
JKOro JJa€ MOJKJIIMBICTE TOYHIIIE BHW3HAYATH
peanbHuil ckian (MpUPOAHOro) razy.
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