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PesynbTaT~ aKcnep~MeHTOB no xpaHeHK~ ynbTpaxono,qHYX He~Tpo
HOB /YXH/ B 38MKHYT~X cocy,qax B HaCTOR~ee epeMR npeACTaBnRCT 
,qoaonbHO npoT~aope4KBY~ KapT~Hy: c o,qHo~ CTOpOH~, yTe4Ka YXH 
K3 cocy,qoe ocYuteCTB.mleTcR nyTeM Harpeaa YXH/1,21, c ,qpyroH -
apeMR xpaHeHHR YXH no4TK He aasKCHT OT TeMnepaTyp~ cTeHoK co
cy,qos13-51. O,qHaKo 3-TK peaynbTaTbf MornH 6~Tb o6"bRcHeHbt annapa
TYPHbfMH 3~eKTaMH /MacconepeHoc so,qopo,qco,qepma~x npHMeceH 
B HerepMeTK4HbfX COCYABX, HepaBHOMepHOCTb TeMnepaTypbl H T.,q./. 
npe,qnonaranocb, 4TO npH4HHOH Harpeea H nocne,qy~eH yTe4KM YXH 
4ePe3 CTeHKH COcy,qa RBnReTCR npHCYTCTBHe BOAOPOACO,qepma~HX 
aarpR3HeHHH Ha noeepXHOCTH CTeHOK/6,7/,B TO me epeMR 6onee 4HC
Twe, CBemeKOH,qeHCKpOBBHHbfe ~3 pa3J1H4HbfX MeTBJ1110B CTeHKH He 
,qa~T cy~eCTBeHHoro yMeHbWeHHR yTe4KH. 18 1. B cnomHeweHcR CHTya
~~~~H 6onbwoH HHTepec npe,qcTaenReT npaKTH4eCKaR peanHaa~HR 
11 4HCTbiX cocy,qoe11 ,qnR xpaHeHHR YXH, aase,qoMo He noKpbiTbfX eo,qo
po,qco,qepma~HMH nneHKBMH. 

1. B npeAnaraeMoH pa6oTe YXH xpaHHilHCb a MeAHOM cocy,qe l 
/puc.l/ ,qHaMeTpOM 50 CM, BbtCOTO~ 24 CM H TOI1~HHOC1 CTeHKH 2 MM. 
8HyTpeHHRR nOJ10CTb COCYA8 repMeTH4HO OT,qeJ1RJ1BCb OT OCTBilbHOH 
B8KYYMHOi:1 Clo'ICTeMbf OKHOM /2/ H3 Al-$0nbrH TOI1~1o1HOH 60 MKM. 
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repMeT~3a4HR npHBOAa BXOAHOH aacnoHKH /3/ s~nonHeHa c noMO~b~ 
CHnb¢oHa /4/. Oxna~AeHHe cocyAa ocy~eCTBnRnocb npoKa~Ko~ no 
Tpy6KaM/5/ ~HAKHX N2 H He. a Harpea - 3neKTPH~ecKHMH cnHpanR
MH /6/. Cne~HaJJbHYH HarpesaTeJJb HMeno H BXOAHOe OKHO /2/. 
naccHBHYH /7/ "" oxna*Aae~H 3KPaH /8/ o6ecne4HsanH HaAflema
~o TennoHSOJJR~H~ COCYA8. 0TKa4KB COCYAa npoHCXOAHJJa 4epe3 
BeHTHflb /9/ H aaOTHyV noBywKy /10/, COeAHHeHHYV C 06~e~ B~
COKOBaKyyMHOH CHCTeMOH /11/. ~aaneHHe raaa B COCyAe H3MepR
fl0Cb MaHOMeTpOM /12/, MHKpOMaHOMeTpOM /13/ H TepMonapH~M AaT
~HKOM /14/. AflR yaeJJH4eHHR 3~eKTHBHOCTH OTKa~KH npHMeHRJJHCb 
4aCTble npOMbiBKH a BR3KOCTHOM pemHMe/9/ raaoo6pa3Hb1M He Bblco
KOH 4HCTOTbl, noc~yna~HM OT 6annoHa 4epea aaoTHyD noaywKy /15/ 
C nannaAHPQBBHHbiM BKTHBHPOBBHHbiM yrneM. 

B TaKoH, cpa&HHTenbHO npocToH, c'HcTeMe xpaHeHHe YXH ocyLQecTe
nRnocb B YCJJOBHAX CBepXBaKyyMHOH rHrHeHbl, AOCTHrHYTbiX nyTeM 
npHMeHeHHR: a/ TeMnepaTYPHOro o6earamHBBHHR; 6/ HapymHoro sa
KyyMa; B/ 6on,woJ1 CKOpOCTH OTK84KH C HCnOJJb30B8HHeM 6annaCT
HOrO rasa He, OCTBT04HOe ABBJJeHHe KOTOporo /MeHee 10-2 Topp/ He 
enHReT Ha xpaHeHHe YXH. nocneAHee yTBeP*AeHHe 6bln0 HenocpeA
CTBeHHO nposepeHO cne4HaJJbHbiM OnbiTOM, B KOTOpOM H3M6pRJJOCb 
speMR *H3HH 'He YXH a HcnonbayeMoM renHH, noKaaaswHM 'He = 
= 330:•P-1 /Topp.c/, rAe P - AaBneHHe He B Topp. 

OT HCTO~HHKa YXH1101 c noMO~bV aacnoHOK /3/, /16/, /17/ co
CYA aanonHRilCR -50 WT. YXH. BpeMR xpaHeHHR r ez. HBXOAHJJOCb 
nyTeM nOAC4eTa AeTeKTopoM 4Hcna YXH, ocTaswHXCR s cocyAe cnyc
TR HeKOTOpOe aapbHpyeMoe epeMR BbiAeP*KH. 

2. CneKTP xpaHR~HxcR YXH onpeAenRJJCR nyTeM H3MepeHHR aaeH
CHMOCTH 4HCna HBKOnneHHbiX B COCYA6 YXH OT BbiCOTbl nOADeMa KQ
JJeHa HHTerpanbHoro rpaaHTB4HOHHOro cneKTpoMeTpa111/ pacnono
*6HHOro nepeA BXOAOM B COCYA /puc.2a/. CnnoWHBR n~HHR COOT
BeTCTByeT noCTORHHOH nnoTHOCTH YXH a ~aaoaoM npocTPBHCTBe 
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B A~anaaoHe CKOpOCTeH 3,43+4,95 M/C, a nyHKT~pHaR - ~y. KpoMe Taro, cpe,qH~R cKopocTb xpaHR~HXCR YXH onpe,qenRnacb 
1o1 no aaaHCHMOCTH nocTORHHO~ B~TeKaHHR A YXH H3 cocy,qa OT s~
COTbl h no,qDeMa aacnoHKH: A ==r;1 + r ;i . 3,qecb r 8 /puc. 26/ co
OTBeTCTayeT ra30Kio1HeTJ.14eCKOMY Sblpa>KeHHIO: 

- -1 r, -T0 +[2" R hy (V)] , 

r,qe To - epeMR BbiTeKaHHR YXH a OTCyTCTBJ.1e 01CTeMW 11aacnOHKa -
$OI1b ra'', R - pa,qHyc aacnOHKH, a y ( V)- K034J4»-tl.lHeHT nponycKa
Hio1R CHCTeMbl 11 3aCI10HKB - $O.nbra11

, 3aBHCs:t~a.tH OT Cpe,qHea:i CKOpOCn1 - - +0 36 v cneKTpa YXH. nony4BHHOB TaK~M o6paaoM 3Ha4eH~e v-4,70_o:25M/C. 
3KCnepHMeHTBJlbHO 6bl110 nOK83aHO, 4TO r 8 He 3aiHCHT OT TeM

nepaTyp~ /80+700 K/ BXOAHOro OKHa /2/; He Ha6n~Aanocb ~ aaeH
CHMOCTH 'ex OT TeMnepaTYPbl OKHB npH ~HKCHpOBBHHO~ TeMnepaType 
BCerO OCTBilbHOro COCY.QB, 4TO YKB3b1SaeT Ha nOCTORHCTBO V BO acex 3THX cny4aRx. 

3. HaMepeHHR '•• e AHanaaoHe TeMnepaTyp /80+300/ K e cocyAe 
C 3JleKTponOnHpOBaHHOH MeAHO~ noBepXHOCTb~ noKa3anH CH.nbHY~ 
TeMnepaTypHy~ 3aBHCHMOCTb /puc.3-!/. 3aTeM COCYA Harpesa.ncR C nOCTO~HHO BKn~4eHH0~ OTKa4KOH H 4aCT~MH npOM~BKaMH He.no 
Mepe o6earamHBaHHR cTeHoK Ha6n~Aa.nocb cy~ecTBeHHOe soapacTaHHe '•• /np~ 300 K/ c pocToM TeMnepaTyp~ AO 600 K, 4TO, eepoRTHO, CBR3aHO C 04HCTKOH nosepXHOCTH OT aACOp6HpoaaHHWX MO.neKyn. 
Ce~we 600 K Ha4HHaeTCR BWAeneHHe raaoa, a6cop6HposaHH~X e Ton
~e MeTanna cTeHKH, oco6eHHo BOAOPOAa/12( H He 6wno aaMe4eHo 
H3MeHeHHR rex /npJ.1 300 K/. MaKCHMa.nbHaR TeMnepaTypa o6earamHBaHHR - BOO K nOAAepmHea.nacb e Te4eHHe 6 4. 
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CpeAHIIIH K03$$111LV1eHT noTepll! YXH np~;~ OAHOM CTO!lKHOBeHII!l1 Bbl
pa)l(aeTcFI: r-= (re-;1-r,B 1)v- 1 , rAe '~"{3= 918 c- nocTO~HHaFI {3-
pacnaAa HeHTPOHa, v= 23,3 c-1- cpeAHflfl 43CTOTa YAapoa YXH 
o cTeHKII! cocyAa. TeMnepaTypHafl 3aBH01MOCTb ii /puc. 3_, II I ~;~a
Mepf!nacb nocne o6eara>tU1BaH!t1fl a repMeTt.14HOM cocyAe /npH aaKPbi
TOM BeHTVIJle 9/. 

4. BTopaR cepii!R 11!3MepeHHH '~"ex npOBOAII!nacb a 3TOM me COCYAe 
C Hanbl!leHHbiM H8 HerO H3HYTPII! CilOeM 6ep""Jl!ll4fl TOJ1W.HHOt1 0, 35 MKM, 
411!CTOTOt1 99,7%. no Mepe o6earamii!BSHHFI Ha6Jl~A8110Cb 3Ha411!Tenb
HOe yaem14eH!IIe r /npr.1 300 K/annOTb AO TeMnepaTypbl BOO K,ee
pOfiTHo,ceRaaHHo:xc 6onee Cll!!lbHoH 8Acop6~Het1 raaoa Ha TaKoH no

. aepxHocTH.06earamii!B8HHe npoAonmanocb 12 4 np111 T=800 K,aaTeM 
np"" aaKPbiTOM BeHn1Jle 9 H3Mepfi118Cb 38BII!CHM0CTb ii OT TeMnepaTy
pb!, npeACTaeneHHaR Ha puc. 3_, III. HanycK aTMOc¢epHoro B03Ayxa 
B MeAHble o6eara}f{eHHble COCYAbl H8 2 He,QeiJII! He Bbi388J1 38MeTHOrO 
yMeHbWeHHFI Tex,OAH8KO B Be -cOCYAe nOCJle ABYXCYT04HOro KOHT8KTa 
C 8TMOc¢epot1 rex yMeHbWHJ10Cb B 2 paaa Ill BOCCT8HOBHJ10Cb nocne 
o6eara}f(II!B8HHFI. 

5. 4T06bl npoaepii!Tb, He OCT8110Cb JlH H8 noaepXHOCT"" COCYAOB 
nocne o6eara}f(~BaHHFI aarpR3HeHHH, HaJ1H4~eM KOTOp~X MOmHO 6~IJO 
6w o6DRCHHTb aHoManbHO 6onbwy~ yTe4Ky YXH /Harpea, aaxeaT/, 
a Ka4ecTee CTeHoK, oTpama~~~~~x YXH, Hcnonbaoaan~cb KOHAeHcH
poeaHH~e 020 H C02 npH TeMnepaType 80 K. nony4eHHble 3Ha4e-
H~R ~.COOTBeTCTBeHHO /2,57+0,52 ~ 2,73+0,33/·10-~ He OTn~4a
~TCFI a npeAenax owH6oK oT~fl AllFI Cu H Be npH TOiiE }f(e TeMnepa
Type. C 3TOt1 me Ueilb~ ocy~eCTBJlRilHCb YCilOBHR AllFI H30TOnHoro 
3aMe~eHHR BOA0POA8 /B03MOmHO, H8XOAR~erOCfl Ha noaepXHOCTH/ 
AeliETepHeM nyTeM o6pa6oTKH o6earameHHot1 MeAHOiiE noaepxHOCTH na
paM~ /-25 Topp/ D20 np~ T~ 600 K. H3MeHeH~" '•• He Ha6niO
ABilOCb. He 6biilO aaMe4eHo actxPeKTa "" nocne o6pa6oTKH aTo~ nosepx
HOCTH napaM"" D20 B npHCYTCTBII!H A06aaOK ~e1104H NaQD HilH 
KHcnoT DNOa , ~ S04, aHa4HTe11bHO rAH"feHCH$Hl-'HPY~U\HX npDl"eccbl 
H30TOnHOrO 3aMe~eHr.1fl. 0AHaKO HHTepnpeTS~HR 3T~X peayilbTaTOB 
aaTPYAHeHa no npll!liHHe Tore, liTO noaepxHOCTb cocyAa, aepoFITHO, 
8 3THX Cily4aFIX nOKPbiTa cy~eCTBeHHmM KOI111!4eCTBOM npOAYKTOB XH
MH4eCK""X peaK~H~ MeAH C BBOAHM~MH peaKTII!BaMH. 

6. Hcnonb3yR H3BeCTHble ce4eHHR HeynpyrHx npo4eccoe AilFI Cu 
111 Be a Tennoao~ o6nacT~, MO}f(HO o~eH~Tb ~ /np111 300 K/ AilR AaH
HOro cocyAa: 1,6 ·10-4 AfiFI Cu 111 4,5.10-6 AilR Be. BKnaA Heynpyroro 
pacceFIHHR YXH Ha cTeHKax cocyAa npH a~coKHX TeMnepaTypax He 
npea~waeT -lo-6 1131 1-1 He MomeT o6DRCHr.1Tb Aame cna6ot1 TeMnepa
TYPHOH aaBII!CHMOCTII! jl, aaMe4eHHOH a 3TOM aKcnep! .. fMeHTe /oco6eHHO 
AJlA Cu I. Ha6n~AaeMaR "" a o6eara}f(eHHbiX cocyAax ,6onbwa~ YTe4Ka 
YXH, cna6o aaaHcR~aR oT TeMnepaTypbl H npaKT~4ecKH He aaarACfltqaR 



OT npo~ecca Ae~Tep~pOBaHHR ~ noKp~T~R CTeHOK KOHAeHCHpOBaH

H~M~ D 20 H C02 ,cTaBHT noA cOMHeHvte cy~ecTaoaaHHe Harpeaa 

YXH Ha BOAOPOACOAep)f(autJ,1X aarpfi3HeHII1fiX KaK np(.14HHbl aHOMaJlbHO 

Manoro speMeHVt xpaHeHHR YXH. 

AaTopbl 6naroAaDH~ B.n.An¢HMeHKOay"' E.H.KynarHHY aa noMOW.b 

npVt B~nOJlHeHHH 3KCnepHM€HTa. 
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