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1980 

no TeOpHH H30MOp$H3Ma KPHTH4eCKHX RBneHHH/1/- KOH~eHTpa~HR 
npHMeCH N2 H o6naCTb nepeHOPMHpOBKH KPHTH4eCKHX HHAeKCOB 
CBR3aH~ COOTHOWeHHeM 
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Tk aN 2 
A- K03$$H~HeHT e 3aBHCHMOCTH cv- Ar-~ 

YHHBepcanbHaR ra30BaR nOCTORHHaR, 
T-Tk 

r = --;r,:-• T k- KPHTH4ec
k 

KaR TeMnepaTypa CMeCH, 
~eCTBa /npHMeCH/. 

N2 - MOnbHaR AOnR pacTeopeHHoro ee-

AfiR Ha6n~AeHHR nepeHOpMHPOBKH KpHTH4eCKHX HHAeKCOB He06xo
AHMO 6blnO nOA06paTb npHMeCb /BTOPOH KOMnOHeHT/, CHnbHO MeHR~
~y~ KpHTH4eCKy~ TeMnepaTypy OCHOBHOrO Be~eCTBa /paCTBOpHTenR/. 
B Ka4eCTBe nocneAHero e~6panH KceHOH. 

B nHTepaType HMe~TCR HaAe>KH~e P vT -AaHH~e AnR 4HCToro Kce
HOHa121, HO n04TH OTCYTCTBy~T CBeAeHHR 0 $a30BOM noBeAeHHH ABOH
H~X CHCTeM C KCeHOHOM. M~ H3MepHnH Ha4anbH~H y4aCTOK KpHTH-
4eCKOH KPHBOH CHCTeM~ Kce~OH-HOA B KOOPAHHaTaX T-v-N AnR onpe
AeneHHR npoH3BOAHOH (aT k IaN 2 ). HCXOAHbiH KteHOH no nacnopTy 
COAep>Kan npHMeCH KpHnTOHa /0,008%/ H KHCnOPOAa /0,01%/. fa3 
04HCTHnH OT npHMeceH MeTOAOM npOTOKa nOA BaKyyMOM Ha ycTaHOBKe, 
Hso6pa>KeHHOH Ha pHc.1. YcTaHOBKa npeAHasHa4eHa AnR 04HCTKH ra
soe H sanonHeHHR aMnyn~ ee~ecTBOM. 

KpHTH4ecKy~ TeMnepaTypy H TeMnepaTypy $asoeoro nepexoAa 
KCeHOHa H cMecH Xe-J2 onpeAenRnH BHsyanbH~M MeTOAOM AneKceeea 
B CTeKnRHHOH aMnyne BbiCOKOrO AaBneHHR /8~ npo~eAypa H3MepeHHH 
COCTORna B cneAY~~eM. 8 aMnyny noMe~anH HOA. nepeA 3THM KpHCTan
nHK HOAa eseewHeanH Ha eecax BnP-20. norpewHOCTb H3MepeHHR Mac
Cbl no wKane eecoe cocTaBnReT +0,015 Mr. BseewHeanH nycToH 6~K
CHK, 3aTeM, He BbiKn~4aR appeTHpa eecoe, - 6~KCHK C KPHCTannHKOM 
HOAa. noA06HaR npo~eAypa B3BeWHBaHHR rapaHTHpyeT yKa3aHHY~ 
T04HOCTb. noTOM KpHCTannHK 6biCTpO nepeBOAHnH B aMnyny, 3aKp~
eanH ee eeHTHneM H oxna>KAanH AO TeMnepaTypbl -30°C. AMnyny noA
coeAHHRnH K A03HpOB04HOH ycTaHOBKe H BaKyyMHpOBanH B Te4eHHe 
5 MHHYT AO OCTaT04HOrO AaBneHHR 2•10-3 MM pT.CT. 3aTeM aMnyny 
sanonHRnH KCeHOHOM H3 KanH6poBaHHOH Kon6~ nepeKOHAeHca~HeH 
npH TeMnepaType >KHAKOro asoTa. KonH4eCTBO KCeHoHa /1,7 r/, 
3arpy>KeHHOrO B aMnyny, onpeAenRnH B3BeWHBaHHeM C T04HOCTb~ 

10-3 r. ~anee aMnyny noMe~anH e BOARHOH TepMocTaT, H npH nepe
MeWHBaHHH onpeAenRnH BH3yanbHO KpHTH4eCKY~ TeMnepaTypy HnH 
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PHc.I. YcTaHOBKa AnH oqHCTKH ra3a H 3anonHeHHH 
aMnyn. I - 6annoH c ra3oM; 2 - MaHoMeTp; 3 -
BeHTHnb APOCCenHpyro~H; 4 - BaKYYMMeTp o6pa3-
~0B&m; 5 - Kon6a KanH6poeaHHoro o6~eMa; 6 -
06pa3 e~ aniOMHHHeBbJH; 7 - aMnyna C TeKnHHHaH; 
8 - AbiOap; 9 - naMna AnH H3MepeHHH BaKyyMa; 
I 0 - nosymKa AnH oqHc TKH r a3 a; I I - Kon6&J, 
3anonHHeMbJe ra30M nepeA oqHCTKOH; I2 - JlOBYWKa 
a30THaH. 

TeMnepaTypy ~a30BOrO nepeXOAa. 80A~HO~ TepMOCTaT CHa6meH 
CMOTpOB~MH OKHaMH, MeWaJ1KO~, HarpeeaTeJ1eM H XOJ10AHJ1bHHKOM. 
3aAaHHY~ TeMnepaTypy ycTaHaenwaanw KOM6wHa~we~ Harpeaa w oxnam
AeHw~. TeMnepaTypy TepMOCTaTa w3Mep~nw MeTacTaTw4eCKHM TepMo
MeTpOM 63KMaHa C T04HOCTb~ +0,002°C /B C06CTBeHHO~ WKane TeM
nepaTyp/. TepMoMeTp OTKanw6poeaH no nnaTwHoeo~ TeMnepaTypHo~ 
WKane. npwB~3Ka K a6COJ1~THO~ WKane COCTaBn~eT +0,01°C. KpwTw-
4eCKa~ TeMnepaTypa KceHOHa 16,601+0,01°C, 4TO HaXOAHTC~ a xo-
poweM cornacww c AaHHbiMH 121• -

061>eM aMnyn~ OTKanw6poeaH no aecy 4eTblpexxnopwCTbiM yrnepo
AOM, nnOTHOCTb KOTOporo onpeAeJ1~J1H nwKHOMeTpOM. 06"beM aMnyn~ 

no WeCTH H3MepeHH~M COCTaBn~eT 1,736~0,03% CM 3.T04HOCTb onpe
AeJ1eHH~ nnoTHOCTw 3anonHeHw~ - +0,07%. 

norpeWHOCTb B onpeAeneHHH Beca ~OAa paBH~J1aCb +1% H +5% 
AJ1~ HaBeCOK ~OAa 1 ,4 H 0,3 Mr COOTBeTCTBeHHO. noTepw ~o;a npw 
OTKa4Ke 3aMopomeHHO~ AO -30°C aMnyn~ C ~OAOM He3Ha4MTeJ1bH~, 
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nocKOJlbKY ynpyrocTb napoe ~oAa npw 3TO~ TeMnepaType - MeHee 
10-2 MM pT.CT. 14~ nonpaeKa Ha noTepw ~oAa npw OTKa4Ke He BHo
cwTc~. 

3KcnepwMeHTaJ1bHO yCTaHOBJleHO, 4TO 4epe3 30 MHH HHTeHCHBHOrO 
nepeMeWMBaHH~ KpMCTaJ1J1MK ~OAa paCTBOp~eTC~ M B CHCTeMe YCTa
HaBJ1HBaeTC~ paBHOBeCwe. 

B 6ecKOHe4HO pa36aeneHHbiX pacTeopax MOJlbHbl~ o61>eM cMecw 
Xe-J 2 npaKTw4eCKH paeeH MOJ1bHOMY o61>eMy 4HCToro KCeHOHa. 

3TO n03BOJ1HJ10 onpeAeJlHTb Ha4aJ1bH~~ y4aCTOK KpHTH4eCKO~ KPHBO~ 
cMecw, MHHY~ onpeAeneHwe norpaHw4H~x w3ocTep. 

Ha4aJ1bH~~ y4aCTOK KpHTH4eCKO~ KpHBO~ CHCTeM~ KCeHOH-~OA 
H3Mep~J1~ AJl~ CeMH paCTBOpOB /Ta6n. 1/. nony4eHH~e 3KCnepwMeH
TaJ1bH~e AaHH~e npwaeAeH~ Ha pwc.2. KaK BHAHO w3 pwcyHKa, pacTao
pwMOCTb ~OAa npw KpHTH4eCKO~-nnoTHOCTH orpaHH4eHa H KpHTH4eCKa~ 
Kpwea~ CHCTeM~ KCeHOH-~OA pa3p~eaeTC~ KpMBO~ paCTBOpHMOCTH 
B nepBO~ KOHe4HO~ KpHTH4eCKO~ T04Ke /MOJ1bHa~ AOJ1~ ~OAa N2 = 
= 0,0003 I. npw N 2>0,0003 KPHTH4eCKwe ~BJleHH~ HAYT B np~cyTcT-

BHH TBepAO~ ~a3~ ~OAa /CBeTJl~e T04KH/, nOJly4aeTC~ TpO~Ha~ cwc
TeMa mwAKOCTb - ra3 - TBepAOe TellO. 

~3 3aBHCHMOCTH KpHTH4eCKO~ TeMnepaTypbl CHCTeM~ KCeHOH-~OA 
OT KOH~eHTpa~HH ~OAa · N 2 HMeeM 

(.l ~!.) = (.!... 0,18 )2 = 4. 
Tk aN 2 290 0,0003 
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PHc.2. KpHTHqecKaH KPHBaH pas6aeneHHoro pacTeopa 
KCeHOH-HOA, N2 - MOnbHaH AOnH HOAa B KCeHOHe, 
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T- KPHTHqecKaH TeMnepaTypa pas6aeneHHoro pacTeopa. 
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Ta6JIHQa 

3aBHCHMOCTb KpHTHqeCKO~ TeMnepaTyphl paCTBOpa OT COCTaBa 

N'N' CocTae Haeect<a nnoTHOCTb MonbHaR KpHTHI.fect<aR 
onb!Ta pacTeopa HOAa sanonHeHHR A011R TeMnepaTypa 

/Mr/ p /r/cM3/ HOAa T°C 
N2 

1 Xe 4HCTbiH - 1,097 - 16,601 
2 Xe+ J 2 0,3 1 ,074 0,84 16,652 
3 Xe+ J2 0,65 1 ,095 1 ,80 16,705 
4 Xe+ J2 0,925 1,098 2,53 16,740 
5 Xe + J 2 1 '02 1 '1 01 2,78 16,755 
6 Xe + J 2 1 '1 0 1 ,096 3,0 16,773 
7 Xe+ J 2+TB.HOA 1,45 1 ,092 3,98 16,764 
8 Xe +J 2+ TB. HOA 1 ,84 1 '092 5,03 16,755 

A It/ -1 -2 
H Tat< t<at< lf'= 5 , TO ( = 00 , (=5·10 • noct<Oilbi<Y o6nacTb 1113-
MepeHHH IlelKHT 06b14HO B liiHTepeane 1 0 -1> r > 1 0 -S , TO MOIKHO no
IlOIKIIITb ,a=· 1. B cny1.1ae CHCTeMbl t<CeHoH-HOA ee~.qecTBO 6yAeT 11 rpRs
HbiM11 npH N 2> 5 ·1 o-2. Ho paCTBOpHMOCTb HOAa orpaHH4eHa (N 2<0,0003), 
OHa MeHbWe HylKHOrO 3Ha4eHHR, no3TOMY no/1/ nepeHOPMiilpOBt<a HH
Aet<COB B Cli!CTeMe t<CeHOH-HOA He MOIKeT 6b1Tb Ha6n~AeHa. 

BosMolKHO, AllR 3THX ~eneH e t<al.fecTee npHMeCH nOAOHAeT renHH. 
KpHTH4eCt<aR TeMnepaTypa rellHR Ha 250° HHIKe t<pHTH4eCt<OH TeMne
paTYPbl t<CeHOHa. Ecn111 npHHRTb nHHeHHY~ saeHCHMOCTb t<pHTH4eCKOH 
TeMnepaTypbl CMeCH OT I<OH~eHTpa~Hiil npHMeCH /4TO onpaBAbiBaeTCR 
npH He60I1bWiiiX KOH~eHTpa~HRX/, TO AllR CliiCTeMbl t<CeHOH-rellliiH 

aTk 
6yAeM lo1MeTb -N - 250, T. e. TOilbi<O 8 ABa pasa MeHbWe, l.feM AllR 

a 2 
Cli!CTeMbl t<CeHOH-HOA /pa3HOCTb t<pli!Tiil4eCI<Io1X TeMnepaTyp t<CeHOHa 
1-1 HOAa - 560°C/. 

nocKOilbKY paCTBOplo1MOCTb re111o1R B KCeHOHe, nO-Bio1AiiiMOMy, He
orpaHH4eHa, TO rellli!H MOIKeT Ot<asaTbCR nOAXOARI.qeH nplo1MeCb~ B t<Ce
HOHe AllR Ha6n~AeHIIIR nepeHOPMiilpOBOI< t<plo1Tio14eCKio1X lo1HAeKCOB. Bee 
3TO, OAHaKO, Tpe6yeT 3KCneplo1MeHTallbHOH npoeepK!-1. 
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Pyt<Onlo1Cb nocTyn111na e I-13AaTellbCt<lo1~ OTAen 
20 OKTR6pR 1980 roAa. 
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