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1. BBE,IlEHHE 
I 

< 
OCHOBHOH MCTOlffiHK npor-rsnuneaaoro npoaanoncraa reJIHH - npapon

asre reJIMeHOCHble raasr. Borarsre MeCTOpO)l(,n;eHHH conepxcar no HeCKOJIbKHX 
',J~ npouearoa reJIHH, 3KOHOMHtleCKH u;eJIeC006pa3HoH ClIHTaJOT nepepaôorxy

\, 

ra30B c KOHueHTpau;HeH reJIHH OT O,05% H asnue /1 -2 ( OnHaKO npaponnsrã 
raa - HeB0306HOBJIHeMblH HCTOllHHK csrpsn, 3anaCOI:J ero XBaTHT rnnus na 
HeCKOJIbKO neCHTMJIeTHH, KpOMe TOrO, OH HMeeTCH ztanexo ae BO acex crpa
aax, B CBH3H C 3THM B pane CTpalI-YlIaCTHHU OHHH npOHBJIHeTCH mrrepec 
K np06JIeMe nOJIYlIeHMH reJIHH H3 aoaziyxa, B KOTOpOM conepscarca OKOJIO 
3,66'109 T reJIHH, tITO B HeCKOJIbKO paa npeasnuaer ero KOJIlllleCTBO B pas
Be.u.aHHbIX raaoasrx MeCTOp0)I()J.eHHHx /2< O,n;HaKO KOHueHTpaUHH reJIHH 
B aoanyxe lIpe3BblllaHHO HH3Ka: 5,24,10-6 06õeMHhlx ,n;OJIeH, n03ToMY oõsm
HO CtqiTaIDT, tITO zroõsrsa ero H3 aosnyxa 060H,n;eTcH lIpe3BblllaHHo ztoporo. 
Ilpa 3TOM paccyaczraror npar-repao TaK: "IloCKOJIbKY reJIHH B aosnyxe B 40 

} 

'" TblCHlI pas MeHbllle, lIeM KHCJIOpOna, TO Ky60MeTp reJIHH õyner CTOllTb BO 
CTOJIbKO )l(e paa nopozce Ky60MeTpa I'HCJIOpo,n;a. CJIenOBaTeJIbHO, noõsraars 
reJIHH H3 aosnyxa aeastr-oznro". Ka3aJIOCh 6bl JIOrHlIHO... OnHaKO TaKOH 
rtonxort cnpaaennan, eCJIH 6bl enaacrseaasrra nOJIe3HblM npo,n;YKTOM B03,n;y
xopa3,n;eJIHTeJIbHOH YCTaHOBKH 6bIJI reJIHH. KOHellHO, CTpOHTb non06HYlO 
YCTaHOBKY npa HblHelllHeM ypoaae TeXHHKH H HanHlIHH 60JIee õorarsrx HC

".~-,~_.._.__..... ~l' 

TOllHHKOB reJIHH 3KOHOMHlIeCKH aeuerrecooõpaaao. 

2. OE 3KOHOMHKE IlPOUECCA H3BJIE4EHHH rEJIHH 
H3 B03,IlYXA 

B03,n;yxopa3,n;eJIHTeJIbHOe npoasaoncrao HBJIHeTCH 'KoMnJIeKCHbIM, OnHO
aper-reaao c npoH3BonCTBOM KHCJIOpo,n;a H (HJIH) a30Ta MorYT 6bITb nOJIYlIe
Hbl ztpyrae KOMnOHeHTbl aosnyxa: aproa, HeOH, reJIHH, KpHnTOH, KceHOH. 
B 3THX YCJIOBHHX B03HHKaeT aonpoc: KaK npaBHJIbHO pacnpenernrrs sarparsr 
Me)I()J.Y OT,n;eJIbHbIMH nponyxrar-m? OTBeT na 3TOT aonpoc naer TeXHHKO-3KO
HOMlilleCKHH aHaJIH3 aa OCHOBe axceprerasecxoro MeTo,n;a/3/. 

HanOMHHM, tffO axcepraa nponyxra B03,n;yxopa3neJIHTeJIbHOH ycraaos
~j KH paaaa pafiore oõparasroro npouecca, .KOTOpylO HMO nponaaecra, qT06bl 
.~ asrnemrrs nponyxr H3 aosnyxa H nOJIYlIHTb B )J(eJIaeMOM aane: )KH,n;KOM, C)Kai h 

I ' TOM, ra3006pa3HOM HJIH npn )J.aBJIeHHH H resmeparype OKPY)l(aIDrneH cpezisr. 
ECJIH na YCTaHOBKe npoaaaoznrrcn mnpo,n;YKTOB c 3KceprHHMH E l' E 2' 

/' 

? 
... , Em M npa 3TOM sarpasasaerca pafioraf , TO sarpara paõorsr na nOJIYlIe
HHe i -ro nponyxra COCTaBHT 

, Ii \ 
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2. E·1 1 

Ilpa npOH3BO~CTBe ra3006pa3HbIX npO~YKTOB npa ~aBJIeHHH H rer-meparype 
orcpyzcasoureã cpensr 

E i = e i Vi ' (2) 
rne e i - ynerrsaaa HYJIeBaH srccepran npO~YKTa KBT·tI/M 3, V. - 06'beM 

1 
M 3.npOH3BO~Moro npO~YKTa B 

Y~eJIbHaH sarpara pa60TbI na nOJIYtIeHHe i -ro nponyxra 

.~ . e i (3)n i 
1 ff -----

V. 2 e i Vi1 
1 

HYJIeBaH 3KceprHH e i panna paõore H30TepMHtIeCKOrO C)KaTHH OT napua

aJIbHOrO ~aBJIeHHH P i KoMnOHeHTa ~O ~aBJIeHHH Po o xpyacarouieã cpensr: 

e i = P o Vo ln (p o /p i ). (4) 

TaK KaK P i = P k i , rne k i - MOJIHpHaH ~OJIH KoMnOHeHTa B aosnyxe, TOo 

e i = povoln(l/k i ) · (5) 

KOHueHTpan;HH H HYJIeBbIe axcepraa HHTepeCYlOmHX aac KoMnOHeHTOB 
arraocdiepaoro aosnyxa npaaezreasr B raõnaue. 

Taõnuua 

3 
KOMnOHeHT k i KBT.tI/M 

A30T 0,781 0,00689 

KHCJIOpO~ 0,209 0,0439 

HeOH 18,2'10-6 0,309 

reJIHH 5,24'10-6 0,342 

ECJIH B03~yxopa3~eJIHTeJIbHaH YCTaHOBKa npOH3BO~HT O~HH OCHOBHOH 
npO~YKT, aanpar-iep KHCJIOpO~ (a30T BbI6paCbIBaeTCH B arr-rocrpepy) , H B 
KatIeCTBe ~OnOJIHHTeJIbHbIX - aeon H renaá, TO B <}:>opMYJIe (3) B BbIpa)KeHHH 
m 
2 ei Vi MO)KHO npeaeõpess BceMH tIJIeHaMH no CpaBHeHHIO c tIJIeHOM, OTHO
1 

CHmHMCH K KHCJIOpO~Y. Tor-na ynensnsre sarparsr pa60TbI na nOJIYtIeHHe 
~ 

HeOHa H reJIHH COCTaBHT 

2 

e e.~ ~e 
eNe ~ He"' __ =n Hen Ne "" = n -e-- "" 7n n e V 02-- "" 7,8n (6)

e V. 0 2 0 2 He 
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B xpyrmsrx B03~yxopa3~eJIHTeJIhHbIX YCTaHoBKax ynensasre aarparsr 
3HeprHH na nOJIYtIeHHe 'KHCJIOpO~a MeHee 1 KBT·tI/M 3 / V, n03ToMY B YCJIOBH
HX KÓMnJIeKCHOro B03~yxOpa3~eJIHTeJIbHOrO npoasaoncraa sarparsr 3HeprHH 
na npoH3Bo~CTBO HeOHa H reJIHH nasce c YtIeTOM ~OnOJIHHTeJIbHbIX saeproaa
rpar aa KOHUeHTpan;HIO HeOHO-reJIHeBOH CMeCH, ee OlJHCTKY H paanenenae 
MorYT OI<:a3aTbCH MeHbUle, tIeM aaeproaarparsr npa nOJIYtIeHHH reJIHH H3 
npapozmoro rasa, TaK KaK B nOCJIe~HeM CJIYtJae ace pacxozist npHXO~HTCH 

OTHeCTH K reJIHIO, nOCKOJIbKY casr npHpO~HbIH ra3 B npouecce nepepaõorxa 
CBOHX CBOHCTB ne MeHHeT, eCJIH ne CtIHTaTh 'HeKOToporo nOBblUleHHH renno
TBOpHOH cnoc06HOCTH aa CtIeT rtonyraoro Y~aJIeHHH a30Ta H OlJHCTKH OT cepo
Bo~opo~a/21 . 

3TO KOHetIHO ne 03HatIaeT, tITO reJIHH, ~06bITbrH H3 B03~xa, õyner ne
uiearra reJIHH, noõsrroro H3 npaponaoro rasa. B ce6eCTOHMOCTH reJIHH, no
JIYtIeHHOrO na B03~yxopa3~eJIHTeJIbHOH YCTaHOBKe, rJIaBHYIO ~OJIIO, 3HalJH
TeJIbHO npeasnuaroutyro oneproaarpan,r, COCTaBHT 3apa60THaH nnara, nexo
asre H 06me3aBO~CKHe paCXO~bI, aMopTH3aUHH 060pY~OBaHHH, nOCKOJIbKY 
KOJIHtIeCTBO nOJIYtIaeMOH HeOHO-reJIHeBOH CMeCH nasce na castsrx xpynasrx 
YCTaHoBKax COCTaBJIHeT acero HeCKOJIbKO Ky60MeTpOB B tIac. Hanpasrep, aa 
xpynaeãureü YCTaROBKe TeXHOJIOrHtIeCKor.o KHCJIOpO~a ~-70, nepepaõarsr

M3/tIaarouteá 350000 aosnyxa, npoH3Bo~HTCH 3,82 M7tI HeOHO-reJIHeBOH 
CMeCH (B n~eCtIeTe na 100%-HYIO), tITO COOTBeTcTByeT K03<}:><}:>HUHeHTY H3BJIe
tIeHHH 50% 4/. O~HaKO aa ron paõorsr c TaKOH YCTaROBKH MO)KeT 6blTb no
JIy.tIeHO OKOJIO 23000 M 3 HeOHa H 6500 M 3 reJIHH. :':horo KOJIHtIeCTBa reJIHH 
Y)Ke BnOJIHe ~OCTaTOI.ffiO ~JIH BhInOJIHeHHH xpyrmsrx HaYlJHO-HCCJIe~OBaTeJIb
CKHX nporpaMM. OOCKOJIbKY B03~YX - e~HHcTBeHHbIH HCTOtIHHK MH nOJIYtIe
HHH HeOHa, TO ne H3BJIeKaTb HeOH H3 aosnyxa B npouecce npoH3BO~CTBaxac
nopona - He~onYCTHMoe paCTOlJHTeJIbCTBO. ECJIH B npouecce pa3~eJIeHH1J aeo
HO-reJIHeBOH CMeCH HapH~Y c HeOHOM 6e3 60JIbUlHX ~OnOJIHHTeJIbHbIX sarpar 
MO)KHO ôyner nOJIYtJaTb tillCTbIH renaã, TO npOH3BO~CTBO ero H3 aosnyxa CJIe
nyer rrpasaars uenecooõpasnsn-r. 

3. O TEXHHKE PA3,UEJIEHHH HEOHO-rEJII1EBOA CMECI1 

Ha B03~yxopa3~eJIHTeJIbHOHYCTaHOBKe, ocnanteaaoá CneIJ;HaJIbHbIM ne
<}:>JIerMaTOpoM MH Y~aJIeHHH a30Ta, MO)KeT 6bITb nOJIYtIeHa aeoao-renaeaaa 
CMeCb KOHueHTpan;HeH 40-:-75%/2/. ,UaJIbHeHUlaH OlJHCTKa CMeCH npoasao
~HTCR: ancopõnaeã npa rer-meparype )KH~KOrO a30Ta, xanmnero npn aTMOC
cPepHOM ~aBJIeHHH, H B BaKYYMe. Pa3pa60TaH cnocoõ KOMnJIeKCHOH OtIHCTKH 

3 



Ilo 1'al<:OI1 cxer-re B B311 HM. B.I1.fleHHH!l nocrpoena YCTaROBKa, KOTOpaJI 01' a30Ta, KI1CJIOpo.n;a, zrpyrax BhJCOI<:OI<:HnmI~HXnpavteceã, a TaI<:JKe nozropona 
paõoraer na EanaIllHXHHCKOM KHCJIOpO.rr.HOM 3aBOAe, 06eCrretIHBaH nOJIYtIeB O,nHOM rrponecce c HCnOJIb30BaHHeM ancopõearoa c pa3JIHqHhIM paar-tepor-r 
HHe tIHCTOrO HeOHa /6 ~ reJIHeBaH <t>paKlJ,HH, OTBo.n;HMaH c 3TOM YCTaHOB1<:H,BXO,lJ,HhIX OKOI!. IlOJIyqeHHaH CMeCb conepxorr MeHee 0,1% npar-receã 12/. 
conepxorr 8 +12% HeOHa H MH nOJIYtleHHH qHCTOrO reJIHH rpeõyer ,n;onOJIHHB naõoparopasrx YCJIOBIUIX ,lJ;JIH pa3.n;eJIeHHH HeOHO-reJIl1eBOH CMeCH MC
TeJIbHOM OQHCTKH rra cnenaarrsaoã KpHoreHHOH alJ.COp6UliOHHoH YCTaJIOBKe. nOJIb3YlOT I<:pMOreHHYIO ancopõrnno M KOH.n;elICaUH:H) c noMOI..l.I;hIO )f(H.n;I<:oro 
TaKOH zmyxcryneaxarerà npouecc neynoõen, n03TOMY 3TY <ppaKUIUO 06hltIHO aoztopona 12,6 I. 113-3a nepaozraunocra npoueccos H B3phmoonaCHOCTH BO.n;O


pona 3TH cnocoõsr ne HaUlJIH npovtsnuneanoro npHMeHeHHH. KpOMe Toro, {li liCIIonh3YlOT 6e3 OtIHCTKH .n;JIH BcnOMOraTeJIbHhlX neneá: TetIeHCKaHHH, C03.n;a

HHH 3amHTHOH arraocrpepsr H l' .n.npennoacen 11 acnsrran na On1>ITHOH YCTa.HOB ice cnoco6 pa3.n;eJIeHHH CMeCH, 

C QeJIbIO onaoapexreanoro nOJIytIeHHH tlliCThlX HeOHa li reJIHH 3TY YCTaOCHOBaHHhlH na ?a3JIH'qHOH paCTBopHMOCTH (aõcopõuaa) HeOHa H reJIMH .} HOBKY MO:>KHO 6hDlO 6hl ·cHa6.n;HTb ancopôepor-r na JIHHHH nponyxnaonaoroB JKH.n;KOM a30Te 7,1. Ilo 3TOMY crrocoõy H3 "csrpoü" aeoao-renaeaoã CMeCH, "'. 
reJIHH, BKJIIOtIHB era na asrxone H3 cenaparopa 7. KaI<: rrOKa3aHO B pa60Te/8/,

conepxcauteá 90+95% a30Ta, B a6cop6UHOHHOH KOJIOHHe npn nonaxe nonornra
31'0 rr03BOJIHeT. nOJIYtIHTb reJIHI-i tIHCTOTOH ne xYJKe 99.,8%, tITO COOTBeTcrnyeT TeJIbHOH a30THoH qmerMhl MO){(eT 6hlTb nonyxena reJIHeBaH cPpaKUHH c conep
TeXHHtIeCKOMY reJIHIO rro cTaH.n;apTaM / lI . O.n;HaI<:O, BBH.n;y 3HatIHTeJIbHoro coJKaHHeM renaa 85+90%. ,I:(aJIhHeHlllaH OqUCTKa 3TOH <lJpaKUHH MOJKeT 6blTb 
nepacaana HeOHa B reJIHH, MH 06eCrretIeHHH .n;JIHTeJIbHOH aenpepsrarroá paõoocynrecranena aztcopõnaeã HJIH .n;H<t><t>Y3HeH tIepe3 MeM6paHbl. KOH.n;eHcaT 
Thl norpeõyerca ancopõep 60JIhIllOrO 06'beMa JIH60 npanerca YCTaHaBJII1BaTb(JKH.n;KIDí a30T) conepxcrr 4+6% HeOHa. ,UnH Bhl.n;eJIeHHH nocnenaero npezina

zraa nepeKJIIOtIaIOmHXCH ancopõepa, tITO YCJIO)f(HHT YCTaHOBKY.
raerca HCrrOJIb30BaTb KpHoreHHYIO ancopõnmo. 

TaKHM 06pa30M, zraaaaa YCTaHOBKa nparonna npeavtyurecrneano .n;JIHB rrpOMhllllJIeHHOCTH HCnOJIb3YIOT MeTO.n;
 
rrOJIyqeHHJI HeOHa.
 lPpaKUHO~I1pOBaHHOH KoH.n;eHcaUHH neono-re

B OI1HH npe.n;JIOJKeH cnocoõ pa3.n;eJIeHHHJIHeBOH CMeCH c nOMOlI~bIO JKH.rr.l<:oro HeOHa rro 
uJIE /5/ HeOHO-reJIHeBOH CMeCH c rrOMOII~hIO rconnencauaacxeMe, npe.n;JIOJKeHHOH . eBHJIOrya . 

HeOHa B BaHHe c ')KH.n;I<:HM HeOHOM, KHnHmHMIlpHHUHnHaJIbHaH cxevra YCTaHOBKH rrpa
B BaKYYMe /91 . Onna H3 B03MOJKHhlX cxer-r peanaaeneaa na pHC. 1. HeOHOBhlH XOJIO.n;HJIbHhIM 
3aUHH 31'01'0 cnocoõa H306paJKeHa na pHC. 2. B HeM UHKJI BKJIIOtIaeT rcor-mpeccop 1, TenJIo06MeH
B KatIeCTBe paõosero aeutecraa XOJIO.n;HJIbHOrOHHKH 2, 4, a30THYIO BaHHY 3, .n;pOCCeJIbHhIM 
UHKJIa HCrrOJIb3yeTcH paanenaer-raa CMeCb. CvrecsBeHTHJIh 5, BaHHY C JKH.rr.KHM HeoHOM 6. Ilon
CJKHMaeTCH rcor-mpeccopora 1, rrpOXO,lJ.HT rennooõJIeJKa.I.UaJI pa3.n;eJIeHHIO CMeCb non .n;aBJIeHHeM 
MeHHHK, 2, BaHHY c JKH.n;KHM a30TOM 3, 'rennoofi 2+2,5 MIla npoxoziar TenJIo06MeHHHKH 10,9 H 
MeHHHK 4 H .n;eJIHTCH na zma rrOTOKa: O.n;HH, OOCJIenocrynaer B 3MeeBHK BaIiHhl c ')KI1,lJ,KHM aeo
pacurapeaaa B zrpoccerre 5, nocrynaer B JIUHHIOHOM 6, a 3aTeM B cenaparop 7, rne nponcxo
oõparnoro nOTOKa TeoJIo06MeHHHKoB 6, 4, 2,zrar OT.rr.eJIeHHe JKH,ll;KOrO aeoaa.I'asoaaa <t>a3a, 

~1~~N. 

~~ 

npyroãvnocrre OXJIaJK.n;eHHH B rennoóõraeaaaxe 6,conepacaniaa 8+12% neona.sepes renrrooõr-rea
HarrpaBJIHIOT B 3MeeBI1K HcnapHTeJIH 9, rne KHOHTHHKH 9,10 nocrynaer B C60PHHK rrpOMe')KYTOq
neoa B BaKYYMe, a 3aTeM B rtedmerr-rarop 8, rneHOH <t>paKUHHJKH.n;KYIO <pa3Y .n;POCCeJIHpYIOT B 
H3 CMeCH OT.n;eJIHeTCH JKH.n;KHH HeOH. ra30BaH diaC60PHHK 8, rzte 113 aeoaa BhmeJIHeTCH paCTBO
sa, COCTOHI.UaH B OCHOBHOM H3 reJIHH, npoxonarpeHHhIH B HeM reJIHH. Ilap nocrynaer na non
ancopõep 7, rne OtIHmaeTCH 01' HeOHa H nOCJIe naropaoe paaneneaae , a JKH,nKHH HeOH nOCJIe HC
rpeaa B TenJIo06MeHHI1KaX 6, 4, 2 coõapaercnnapeaaa H narpeaanna B TerrJIo06MeHHHKax 

9 H 10 C06HparoT B C60pHHKe npo.n;YKUHOHHO
PuC. 2. Cxeua YCTaH08KU OIlR pasõeneuun neouo-eenue1'0 HeOHa. (,
 
BOU cuecu c nOMoU4blO JlCUOK020 HeOHa, KunRU4e20 8" 

Puc.1. Cxeua YCTaHOBKU OIlR pasõenenun HeOHO 6aKYYMe. 1 - tcoMnpeccop; 2,4,6 - TeMo06M~HHUKU; 

eeaueeoüs cuecu c nOMOU4blO JlCUOKOZO HeOHa, KU 3 - 8aHHac JlCUOKUM a30TOM; 5 - OpOCCeJlbHbZU 8eHTUIlb;J
 7 - HeoH08bzU aàcopõep; 8 - KOHoeHcaTOp; 9 - ucnapu

npeccop; 2,4,9,10 - TeMoo6MeHHuKu; 3 - 8aHHa 
nJl'U4eZO npu aruocfiepuos« õaeneuuu. 1 - KOM

tens HeOHa, .KUnJlU4e20 8 8aKYYMe; 10 - C60PHUK
c JlCUOKUM a30TOM; 5 - 0POCCe.flbHbZU eentuns; 6  Oe2a3aTOp JlCUOK020 HeOHa; 11,12,13 - C60PHUKU 2a3006
8aHHa.c JlCUOKUM HeOHOM; 7 - õefineessatop; 8  pa3HbZX npooYKT08; 14 - BaKYYM-Hacoc. 

C60PHUK JlCUOK020 HeOHa. 
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B C60pHllKe npO,n;YKQllOHHOrO reJIHH 12. )l(ll,n;KllH .HeOH aa nerpnerraaropa 8 
npoccenapyerca B côopaax-neraaarop 10, rne na nero OT,n;eJIHeTCH paCTBO
penasrã rennü. ra30BaH rpaaa B03BpaI.I.J;aeTCH B XOJIO,n;HJlhHhIH umcn, qaCTh 
)Kll,n;Koro HeOHa HanpaBJIHeTCH B acnaparens 9, OCTaTOK CJIllBaJOT B cocyzrsr 
,UhlOapa. . 

B :nOH ycranonxe naanenae B ,n;e<pJIerMaTOpe 8 paBHO ,n;aBJIeHHlO C)KaTOH 
cr-reca nepen npoccener-r 5 ("", 15 MfIa/M 2 ) , a rer-meparypa <pJIerMhl 6JIll3Ka 
K rer-meparype TpOHHOH ro-nca HeOHa (24,5 K) , n03TOMY conepacanae HeOHa 
B renaeaoü <ppaKQllll ae npeasrcar 0;5% (naarreaae napoa HeOHa B TpOHHOH 
TOqKe 433,5 rfIa). B TaKHX YCJIOBllHX HeOHOBhlH ancopõep, YCTaHOBJIelrnhlH 
na JIllHllll nponyxnaonaor-o renaa, õyzter paõorars 6e3 3a6HBKll npo,n;OJI)KH
TeJIhHOe BpeMH, II ,lJ;JlH aeõonsmax, anasonasecxa ,n;eHcTBYlOI.I.J;llX YCTaHOBOK, 
B03MO)KHO, y,n;aCTCH oõoáracs O,n;HllM HeKaHTYlOI.I.J;llMCH ancopõepor-r. Ba)KHhlM 
,n;OCTOllHCTBOM YCTaHOBKll HBJIHeTCH TO, qTO renaà B HeH nOJIyqaJOTCPa3Y B 
C)KaTOM nane non naaneaaer-r 15 MfIa, n03ToMY TaKaH cxer-ra ocoõeaao npa
rozma ,lJ;JlH YCTaHOBOK paanerreaaa, OCHOBHhlM npo,n;YKTOM KOTOphlX HBJIHeT
CH rerraã. K He,n;OCTaTKaM cnenyer OTHeCTll nanaxae aaxyyr-r-aacoca II BaKY
YMHOH CeKQH:ll B renrrooôraeanaxax, qTO YCJIO)K
HHeT YCTaHoBKY II MO)KeT npasecra K aarpasaeaaro 
BaKYYMHoro HeOHaB03,n;YXOM. 

1-136aBllThcH OT nocnennero He,n;OCTaTKa MO)K
HO, ecrm BMeCTO aaxyyr-r-nacoca llCnOJIh30BaTh 
3)KeKTOp (pac, 3) . 3,n;ech qllCThlH rernrã nOJIyqaIOT 
TaK)Ke B C)KaTOM aane, a lfiICThlH HeOH - B )KH:,n;
KOM llJIll ra3006pa3HoM npa arr-rocrpepaovr ztas
neaaa. Ecna oxeas qllCThlH HeOH ae rpeõyerca, 
TO ero MO)KHO nOJIY~Th TaK)Ke cpasy B C)KaTOM 
nane, nanpaaas aa xoaneacaropa 8 B rennooõ
MeHHllKll, a 3aTeM B 6aJIJIOHhl. B TaKOM HeOHe 
õyner conepxcarsca HeCKOJIbKO nponenroa re: 
JIllH, TaK KaK OH ,n;OBOJIbHO XOpOIllO pacraopa
eTCH B )Kll,n;KOM HeOHe. O,n;HaKO ,n;JIH aexoropsrx 
npaxraxecrcax QeJIeH, aanpaxrep ,n;JIH llCnOJIb30
BaHHH B crpasrepnsrx xar-tepax, aanasae rerrna 
B HeOHe ne HBJIHeTCH He,n;OCTaTKOM. 

Cxer-ra é ozmoapexreansrr-r rronyueaaer-r C)Ka
ThlX HeOHa II renna nonxyrtaer caoeü npoCToTOH: 
npa Hanll~ll onaoro TOJIbKO rcor-mpeccopa, csca
MaIOI.I.J;ero cr-recs , nponyxrsr pasneneaan rrorryua
lOT cpasy B C)KaTOM nane. 

PuC. 3. Cxeua YCTaHOBKU õn» pasôenenun HeOHO-2e.tlUe

BOU cuecu c 3JKeKTOpOM. 5a - )JlceKTOP; OCTMbHble 0603

HalJeHWI Te »ce, 'ITO na pUC. 2. 
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PuC. 4. CXe.Ma YCTaHOBKU ànn pasàenenun HeOHO-2e.nueBOU 

cuecu c BaHHaMU JlCUàK020 HeOHa, KunRU4e20 npu atuoafiep
HOM àaeneuuu U B BaKYYMe. 9a - eanna c HeOHOM, KU11RU4UM 

npu aruocfiepnou àaenenuu; Bl , B2, B3 - nYCKOBble BeH

TWZU; OCTOAbHble 0603HalleHUR Te »ce, lITO na pUC. 2. 

Oc06eHHOCTblO cxer-rsr c 3)KeKTOpOM HBJIHeTCH 
TO, qTO conepxcaaae HeOHa B XOJIO,n;llJIbHOM QH:KJle 
MO)KHO perynapoaars: npa YMeHbIlleHllll KOJIll'leCT
Ba no,n;aBaeMOH Ha pa3,n;eJIeHlle CMeçll ,n;OJIH HeoHa 
B QllPKYJIllpYlOI.I.J;eM rase noasnuaerca. 3TO 06CTOH
TeJIbCTBO n03BOJIHeT MO,n;llcPllQllpOBaTh npensmy
I.I.J;YlO cxevry TaKllM 06pa30M, 'IT06hl ee xorrononpo
aaaonarensnocrs ae saaacerra OT COCTaBa pasnenae
MOH cvreca (pac. 4) . B XOJIO,n;llJIhHOM QllPKYJIHQllOH
HOM KOHType: xor-mpeccop 1, xaaansr B Tenno06
MeHHllKax 2, 4, 6 II aaoraoü BaHHe 3, 3)KeKTOp 5a, 
napxyrrapyer qllCThlH HeOH. Pa3,n;eJIHeMaH cxrecs , 
npoíina TenJIo06MeHHllKll II a30THYlO BaHHY, nOCTY
naer B acnaparens 9a, rne rcarnrr HeOH npa aTMOC
<pepHOM ztaaneaaa. Ilapsr HeOHa ll3 sroro acnapnre
JIH nocrynaror B QH:PKYJIHQllOHHhIH KOHTYP, orxyna 
c nOMOI.I.J;hlO xor-mpeccopa 1 3aKa'lllBaJOTCH B cõop
HllK 'lHCTOrO HeOHa 11. B OCTaJIbHOM cxer-ra nOBTO
paer npezn.myrnyro. Ilpa OTCYTCTBllll 'IllCTOrO HeOHa, 
aarrpaxrep npa nepBOHa'laJIhHOM 3anYCKe YCTaHOB

rcn, 3anYCK MO)KHO npoasaecra na HeOHO-reJIlleBOH cr-reca. ,I:(nH aroro CJIY)KaT 
BeHTllJII1 B1, B2, B3. Qepe3 BeHTI1JIb B1 CllCTeMY 3anOJIHHlOT HeOHO-reJIlleBOH 
cr-recsro, sanycxaror xor-mpeccop 1 II nasnnaror QllPKYJIHQlllO xepea xaaansr 
XOJIO,n;llJIbHOrO QllI<JIa. Tlocne oxnascneaaa YCTaHOBKll 'IaCTb cvreca 'Iepe3 BeH
rnrn, B2 HanpaBJIHlOT B KOHTYP pasnenenaa. BeHTllJIb B3 npaorrcpsraator , no
CTOHHHO oT6paChIBaH xepea nero ra30BYlO <pa3Y B KOHTYP QllPKYJIHQllll. Jln
HllH nponyrcnaomroro rerraa B 3TOT nepaon saxpsrra. Ilocne aaxonneaaa 
)KH:,n;Koro HeOHa B armaparax 8, 9, 10, 9a 3aKphIBaJOT B3 II OTKphlBaJOT rraaaso 
npoziyxuaonaoro rerma. B 3TOT nepaon npoacxornrr õsrcrpoe 060raI.I.J;eHlle 
KOHTypa QH:PKYJIHQllll 'IllCThIM HeOHOM. Ilocne Toro, KaK aecs renaã ll3 KOH
rypa QllPKYJIHQH:ll õyner ynanen, 3aKphIBaIOT B2 II nepeaororr YCTaHOBKY B 
paõo-raã pexonvr. 

fIpellMYI.I.J;eCTBa TaKOH YCTaHOBKll B TOM, 'ITO na HeH MO)KHO pasnerrrrrs 
õermsre no HeOHY cr-reca. KpOMe Toro, qllCThrn raaooõpaaasrâ HeOH nOJIY'IaJOT 
B C)KaTOM aane c nOMOI.I.J;blO onaoro xor-mpeccopa XOJIO,n;llJIbHOrO umcna. 
Herpyzmo ,n;06llThCH, 'IT06hI lfiICTOTa npo,n;YKTOB, nOJIY'IaeMhIX c TaKOH YCTa
HOBKll, COOTBeTCTBOBaJIa ,n;eHCTBYlOUJ;llM crannaprasr. 
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4. BbIBO,n:bI 

B YCJIOBHRX xor-rnnexcnor-o B03nyxopa3neJIHTeJIbHOrO npoH3BO)];CTBa 
npa pau;HOHaJIbHOM pacnpeneneaaa aaeproaarpar Me)K)J;Y rrponyxravra pasne
JIeHHR ynensnsre sarparsr 3HeprHH na norrysenae reJIHR H3 aoanyxa MeHbIlle, 
tleM npa nOJIYtleHHH renaa H3 npapozmoro raaa. OnHaKO B ce6ecToHMOCTH 
reJIHR, noõsrroro H3 aosnyxa, rnaanyio nOJIIO COCTaBJIRIOT ae aaeproaarparsr, 
a 3apa60THaH nnara, élMOpT:H3aQHR 060pynOBaHHR, rpaacnoprnsre pacxonsr, 
uexonsre H 06I..IJ;e3aBOnCKHe HaKJIa,nHhIe pacxonsr. fl03TOMY 3KOHOMHqeCKaR 
n;eJIeC006pa3HOCTb n06bltlH reJIHR H3 aosnyxa B 3HatlHTeJIbHOH r-repe onpene
JIReTCH opraaaaauaeâ npOH3Bo.n;CTBa. 

Ilpennoacennsrâ HOBbIH crrocofi pa3neJIeHHR HeOHO-reJIHeBOH cMeCH 
c nOMoI..IJ;blO HeOHa, KHTIRI..IJ;ero B BaKYYMe, H c HCnOJIb30BaHHeM B xasecrne 
npOCCeJIbHOrO YCTpoHCTBa H aaxyyr-r-aacoca 3:>KeKTOpa n03BOJIReT C03naTb 
rrpocrsre YCTaHOBKH, na 'KOTOphIX MorYT 6hITb nOJIYtleHbI tlHCTble HeOH H re
JIHH onHOBpeM'eHHO 6e3 ,D,OnOJIHHTeJIbHOH OtlHCTKH . KOJIHtleCTBO reJIHR, nOJIY :f 
tleHHOrO paanenenaer-i HeOHO-reJIHeBOH CMeCH c COBpeMeHHOH KPynHoH BPY, 
MO:>KeT COCTaBJIRTb HeCKOJIbKO TblCRtI Ky60MeTpOB B rozi, tlTO nOCTaTOtlHO 
nJIR BblTIOJIHeHHR xpyrmsrx naysno -HCCJIenOBaTeJIbCKHX nporpaMM c HCnOJIb
30BaHHeM )l(HnKOrO reJIHR. 

ABTOpbI õnaronapnsr nporpeccopy A.r .3eJIbnOBHtly aa aarepec K npofi
JIeMe H norreaasre COBeTbI. 
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EenYlllKHH'B.A., IJaK MYH CeH	 8-87-769 
CTOI1T JIH ,ll;06hIBa~h reJIHã MS aosnyxa? 

~ . 
-, 3~epr03atpaTpl aa nonyseaae reJIHH H3 aoanyxa B KOMnJlE~~C

HOM BQ3,ll;yxOpa3p;eJIHTeJIhHOM npOH3~0)];CTBe ae' .npeasnnator saep
.rosarpar .npa asrneneaaa renas H3 npaponàoró rasa. Ilpà p~HO
HaJIhHOH Ópr1aHH3aIJ;HH npOH3BO,ll;CTBa, nortyraoe H3BJICqeHHe reJIHH /' 
H3 aosnyxa MO)Kel; OKa:laThCH BnOJIHe uerrecoqõpaaasn-r. Ilpenno
)KeH HOBhlH cnocoõ pasnerreaaa HeOHO-reJIHeáoH CM~CH, n03,BOJIfIlÓ
I..QHl1 o,ll;HoàpêMeH~o nOJIYtlHt:s :kaK qHCThlH aeoa, T;lÍ<: H qHÇTplH ré
JIHH. KQJIHqéCXBO r;eJIHH, jcoropoe MO)KHO nOJIyqH,Th na COBpeM~H
HOH xpynaoü ,B03,ll;YXOPa3,ll;eJIHTeJIhHO,H yc;aHOBKe, COCTaBJIHeT 
HE}CKOJIhKO ThlCHq Ky60MeTp013 B 'roa. ' 

, \ 

l./ '" 

Pa60T~ asmorraena B JIa60paTopHH asrcoxax 
X

3HeprHH Ol:'HI1. 

I 

, Cooõureaae 06'heJ1HHeHHorq HHCTmyra RnepHhlx HCCJ1enOB8HHH. lly6Ha 1~87 
\	 ( 
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Flepeaozt 0.O.BHHorpa.n;0BoH r » 

Belushkin V.A., Pak Mun Seng 8:-87.-769 
, Is It Worse to' E,~tract Helíum From Air? '\ 

\ '	 , 

)\ Energy .losses at helium production Irom air in a complex air 
separation .índustry do not exceed those a~' helíum extraction from a
natural gas, Its simultaneous extractíon from air may occur to be ra
ther reasonable at a well organized production. A new methód for: 
neon-helium mixture .separatíon ís proposed, Th,is method allows to' 

;. 'obtain simultaneously pure neon and pure 'heliúm. 'I'he amount 6f 
helíum which can be obtaínon a modem large áir separation plant 
is some thousand cubic meters per year. 

f 

The ínvestigation has been performed at the Laboratory of 

Hi~h ~n~rgy, JINR. 
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