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oBele/-II-lH oT6opa Ha 17-ij 

feCH Ol{OJIO I I MM. B CBR­

I, KOTOpble nOI{a3aJIH, lITO 
MOM) OKHCJIeHHIO npaKTH_ 

HHH, npOHCUle,nUlHe B CH-
Ha npOTH>KeHHH ' HalIaJIb_ 

M, ,naIOT B03MO)f{HOCTb ee 

• B YCJIOBHHX, B KOTOPblX 
~eHHIO , He nOABepraeTCR. 
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B npHcyTCTBHH 6pOMa If 
hHhfX KOJIHlIeCTB rHnpo­

c,neJIaHHoro BblUle npcn­
OJI>I{HO 6JIarOnpHHTCTOO_ 

yrJIeBo,nopo,nOM C 06pa. 

ana, npOHCXo,nHUI.e?i nplf 
aHO, B YCJlOBHHX ,naHHoil 

e npOHcxo,nHT, nOCKOJIbKY 

A 

, nocTynllJlo 
4 IV 1953 

• I H. B. <l> 0 K, K allJUrn. 
W. R. S tea c f e, J. Chf'm. 

e B a, )f<OX, 1, 1193 (19al). 

TSIK-DS 53-0134 
~OKnaAhl AKaAeMHH HaYK CCC~ 

1953. TOM XCI;.M 6 

t 

1 (/:>113I1lJECKAf/ XI1MI151 

.n.. c. lJ.H KJI He 

I OrPAHl1lJEHHA5I B3AI1MHA5I PACTBOPI1MOCTb rA30B 
B CI1CTEME rEJIHR - 3THJIEH nPH BbICOI(HX .lI.ABJIEHI151X 

(flpeaCra8AeHO aKaae"!WCOM C. H. BOAbCpK.08U'leM 30 V 1953) 

B CHCTeMaX {'eJIHH - aMMHaK H reJIJiH - yrJIeKHCJIOTa Mbl Ha6JII0,na.,'1H 

RBJIeHHe OrpaHWI.e'HJHOH B3aHMHOH paCTBopHMOCTH ra30B (1). 06e 3TH CH­
creMbI no KJIaCCH<pHKaII.HHI, npHI-IHTOH B TeOpHI-1 CKJIa,nOK (2,3), npHHa)l.JIe>KaT 

K Tal< Ha3bIBaeMOMY THny a llIeCTOrO CJIYlIaH <pa30Bbrx paBHOBeCHH. 
06HapY>KeHHe B CHCTeMe re.nHlI - yrJIeKHCJIOTa HBJIeHHfl OrpaHH'leHHOH 

I 83aHMHOH paCTBopHMOCTH ra30B nOKa3aJIO, lITO paCCJIOeHHIO MoryT no,n-

aeprcl1l::CH He TOJIbKO CMeCH, O).l.MH iff/aMI ', 

113 KOMnOHeHTOB KOTOPbIX nOJIHpeH, /0000 
I 1i0 H ,nBa He,nHnOJIbHbIX BeLUCCTBCI. 

9000 

.fOOD· 

JODD 

B HaCTOflUI.eH pa60Te Mbl HCCJJe­

jlOBaJIIi CHCTeMY H3 ,nByX UenOJIHp' 

RblX ra30B - re.nHfl H 3THJIeHa. 

OlTbiTbI 6bIJIH npOBe,neHbI npH TeM­
nepaTypax ' 16, 25, 50, 75, 100 H 
150· H ,naBJIeHHHX. OT 200 ,no 

9000 Kr/CM2 Ha YCTa,lwBKe, OITHCaH- I' 
HOH paHee (4). i BODO 

Pe3YJIbTaTbI HCCJIc,nOBaHHH (CM. 

pHC. I, 2 H 3) nOI{a3aJIH, lITO B CH­
creMe reJIHH - 3THJIeH cyUI.eCTBye'r 

HBJIeHHe OrpaHH'lel-lHOH B3aHMHOH 

paCTBopHMOCTH ra30B. TaKHM 06-
pa30M, 3TO - BTOPOH 3KcnepHMeH-
TaJIbHO 06HapY>KeHHhIH CJIYlIaH pac.. , JDDD 
CJI0eHHH )l.ByX HenOJIHpHbIOC ra30B. 

PaBHoBecHe ra3 - ra3 Ha'lH-

HaeTc~ ~ KpHTH'leCKOH TO'lKe HaH­
MeHee' JIery'lero KOMnOHeHTa (3TH­

lleHa). KPHTHlIecKaH Kpl!BaH (puc. 
2)He HMeer reMneparyplHoro MHHH~ 
MYMa, a CHcreMa He HMeer ,nBOHHOH 
roMoreHHOH TO'lKH. , 

fOOD 

o 

LJ 
ItiO" 

' .. 

211 M 60 80 
OUilll.AfHo/a l1jJol/eHm .1mM8H4 

100 

Oc06eHHOCTbIO )l.aHHOH CHCl'eMbI PIIC. 1. PaBHoBeCHe ra3 - ra3 B CHCTeMe 
llBJIHeTCH He06bI'IHO MaJIOe co,nep- 3THJleH-reJlHll: 
lKaHHe 3THJIeHa B 6e,nHOH: <pa3e. 

TaK (pac. 1), Y>Ke llpH 16° H 2000 Kr /~M? B 6e,nHOH: cpa3e co,nep>KHTcH 

Bcero 5% ' 3THJIeHa, a IljpH' 10000 Kr/CM2-Y>Ke MeHee 11%'. na>Ke npH 
100· H IO 000 Kr/CM2 B 6e,n'HOH cpa3e co,nep>KHTCH Bcero 1,3.%1 3THJIeHa. 

ooraTafl <l>a3a, o,nHaKO, CO)l.Cp>KHr 3Ha"l,Hre.nbHbIH npOll.eHT re.nHH. KpHBble 

C)tBHHYTbI R opAHHaTe '1HCTO~O reJIHH, " . 

9 .llAH, T. 91 , ~ 6 ' • 1361 



j , 

KaK flCRC H3 pHC. 2, H B ,naHHOM cJIY,qae Mbl He 06HapY)I{HJ1H y KpHTII. 

qeCIIDH KPHBCH TeH,ACHUIiH I{ nCBcpOTY B CTOPOHY 60Jlee ,HH3KHX Te~mc­
' paryp, tITC CBH,AeTeJlbCTByeT 06 OTCYTCTBHH Y ,naHHo11 CHCTeMbI 3aMKIIYTOli 
C6J1aCTH paBHcBecHfi ra,3 - ra3. 

Mbl HHKOr,Aa He COMHeBaJlHCb B TCM, tITC Me}K,AY paBHoBecHC COCYllI,cn­
aYJOrn.HMH ra3CBbIMH cpa3aMH HMeeTCH nOBepXHCCTb pa3}1e.n a. 

Pa3J1HtIHbre no. CBCHM CBCHCTBaM ra3CBble cpa3bl, TaK }l{e I{aK H COCYUiC, 
CTBYJOrn.He cpa3bI npH paBHCBeCHH R<H,nKCCTh - ra3 Ii }I<H,AKCCTb - }1(11,Al(o.CTb, 

- " ' .. , " '" ' B MeCTe ccnpHKCCHCBeHHH c6pa3YICT Mer'mCIC no, 
krlcAfI :', " 9TCMY Mbl He CTpeMHJlHCb c6HapY}I<HTb cnblTll bl~1 
/0000 nYTeM nOI~epXHOCTb pa3,Ae.na. OTqaCTH 9TOMY np~ 

'U ' 
:::i 

' ~ 

BOOO 

6000 

i 4000 
~ 
.' 

mlTCTBo.BaJ1H 91{CnepHMeHTaJlbHble TPY,Al!o.CTII Bll. 

3yaJ1bHCrO Ha6J11c,AeHH51 npH OqeHb BbICOI{IIX .naB-
JleHHflX. , ' 

B nCCJ1e,AHee BPCMfl , B JlHTepaType no.5IBIIJIO('I> 

CJIe,nYIOrn.ee, no. HallieMY MHeHHIC, HenpaBHJ1bHo.e Bbl . 

, CKa3biBaHHe " 0. CyI.1(HCCTH paBHCBeCHH ra3 - raJ: 

«HCCJ1e,nCBaHI15l 11. P. KpH'IeBCKCrc nCl{a3aJ1H B03. 

MCR<HCCTb pa3,Ae.neHHH CMeCH ra3CB B rpaBI!Tau.II' 

CHHCM nOJle. HeCCMHeHQ-lC, 'ITO. B 9TOM CJ1YlJae lIeT 

MeHHCl{a .... nC3TOMY 3,neCb HeT cpa3 B TCM CMblCJie, 
KaK HX cnpe,ne.nHeT TepMC,AHHaMHKa» (5), 

>K:e.nafl paeceHTb 3a6J1Y}I{,AeHHe H c.neJlilTJ, 

HCHblM TO., tITC Y , Hac H palHee He BblGblBaJ10 COMIIC. 

HHH, Mbl pellIHJ1H npfiMbIM 9KcnepHMeHTCM ,A0I(a3I1TI> 

cyrn.eCTBCBaHHe nCBepXHCCTH pa3,Ae.na MC)I(J1Y ¢a-

3aMH npH CrpaHHtIeHHCH B3aHMHCH: paCTDcpl1 MOCTII 

ra3CB. 06HapY}f{eHHe HCBcrc THna paCCJ1o.CIlIIH 

B CHcreMax, co,nep}f{arn.HX , reJ1H11, HaqHHalOllI,ero.cSI 

o 50 100 150"1: npH OTHCCHTe.nh!HC HH3KHX ',AaBJIeHH51X, C6J1er411.~o 

PRC. 2. KpHTH'IeCKaR KpH­
BaR B CHCTeMe 9THJleH­

reJiHit 

9TY 3a,AatIY H CC3BCJlHJlC HaM nCCTaBHTb cnbITbl 110 

BH3yaJlbHCMY Ha6J1JO,neHHJO MeHHCKa Me}l{,AY ABYMSI 
ra3CBbIMH cpa3aMH. 

.llJl51 9TCH Ue.n,H 6bIJla HCnCJlb3CBaHa YCTaIiOll ' 
Ka * BblCCKcrc .u.aBJ1CHH51, cHa6)KeHHafi ,ABYM51 CMOTPCBblMH CreKJlaM-H, p ac­

nCJlCR<eHHbIMH ,Apyr npCTHB ,Apyra. CR<aTHe HaXC,A51rn.eHCH B KCJlCHKe ra30-

BCH CMeCH ccyrn.eCTBJ1HeTC51 C nCMcrn.blC ncpllIHfI, ,ABHraJOrn.erCCH B Ko.JlOIIKC 
Ha CaJlbHHKe C HeKCMneHCHpCBaHHOH ' eO ' 
nJlCrn.a,nbJO 'Ii nepe,nBHraeMCrC CneUHaJllr : ISO 
HbIM MYJlbTHnJlHKaTCpCM. DpCnYCKaH _ -

, CBeT JlaMnbI qepe3 KOH,AeHCaTOp, CTeKJ1a -:' 100 " 
KCJlCHKH H ,naJlee, qepe3 C6'b1eKTHB, MC}I{- .. 

HC Ha MaTCBCM CTeKJIe nCJlYlJH'I'b H3C6pa- 50 
R<eHHe nCJlH CMCTpCBCrC CTeKJIa. ' 

B YCTaHCBKY BnYCKaJlH rOMCreHHYJO ,' O'----;:;:-----!:;;-----:~-__:_! 
CMeCb' reJlHSI H 9THJleHa, , co,nepR<arn.yJO , 25 50 15 100 

/(, 

53 % 9THJleHa. KaK CJIe,AyeT H3 pHC. 1" Oti'beNHblU np0t.<eHm amU/leHQ 

, •. paCCJIOeHHe Ta;wH CMeCH HatJHHaercfl npH ' ' PHe. 3. CocT,aB KpHTHtIeCKHlr <pas eH' 

16° npH ,naBJleHHH OOJlbllIeM, tJeM ' , "CTeMhl reJIHH-9THJleH 

250 Kr/CM2• I1cxc,nHoe ,AaBJleHHe CMeCH , 
' 18°** n ~ aallIeM "oIlblre,6~IJlQ pa~HIO , 225 Kr/CM2 ' npH TeMnepaType , • pI! 

, c}I{a-rHIi ra3aB ' IlOJle 3peHHH MCR<HO 6bIJlO CTMeTHTb CHJlbHble BHxpeBblc 

TCKH, HanoMHH'aJOr.U.He YCHJleHHble HC MHCro pa3 'l{CHBeKUHoHHble TOKH ,y lIa· 

rpeTOK nCBepXHCCTH'; HH1'epeCHC CTMeTHTb ;qTO HaH6cJlee CHJlbHble nOTOKH 
6blJlH '<Han'paBJleHbl BRH3. " 

,r ~" '." 

t: ;,: -':-YcTaHoB~a ' c05paHa H. E. XaaaHoBoii. '. 
' •• HanOMHHM, 'ITO KpHTH'IeCKaH TeMneparyp,a :!!THJIeHa 'paBHa 9,5°. 
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DPH .nOCTH)J{eHHH )l.aBJleHHH, .nOCTaTOlJHOrO .n.gH HacTynJIeHHH paCCJloe­

HHH nOflBJIflJICH OTlJeTJIHBO BH.nHMbIH MeHHCK. 06pa30BaHue MeIlHCI{a npOliC­

XOJl.HT OlJeHb 6blCTPO H conpOBO)J(.naeTCfl 6ypHblMH TOKaMH B ra3e, na.neHHeM 

cBoeo6pa3Horo «.nO}l<.nfl» H3 MeJIKHX llIapHI<OB 60JIee Tml<eJIOH epa301. 

DOBepXHOCTb pa3.ne.rra KOJIe6JIeTCH npH COTpHceHHH annapaTa, H epa3bI CHJIbHO 

orJlHlJaIOTCH no K03epepHII.HeHTY npeJIOMJIeHHH. 

Ha pHC. 4 a (Ha BKJIeiiKe K CTp. 1353) npe.nCTaBJIeH BH.n nOBepXHOCTII, cepo­

Torp~epHpoBaHHoH npH TeMnepaType 18° H .naBJIeHHH 420 Kr/CM2. 3J1.e<:b OTtIeT­

.1f1llO BH.neH MeHHCK. HH)J<HHH epa3a 60JIee nnOTHa. MeHHcK nnocKHH, TaK KaK 

CTCIQIO BbJpe3aeT Bcero 8 MM H3 061l1.ero .nHaMeTpa ':KOJlOlll{H, paBHoro 30 MM. 

Ha puc. 4 6 npe.ncTRBneH MOMeHT nOBblllIemm .naBJlelHlH B annapaTe. 

BIiJl.HbJ CHJIbHbJe KOHBeKLI.HOHHbJe TOJ<H Ii Bbma.neHHe 60JIee Tfl)J{eJIOH epa3bJ. 

Puc. 4 8 H306pa)l{aeT MOMeHT HatIaJIa CHIJ}J(eHHH .naBJINlHfl B annapa1'e. 06e 

~a.)bJ npHllIJIH B .nBH)J(e~me. B BepXHeH epa3e BHJl.Hbl wapHl<H .npyroH epa3bl. 

HaKOHeII., lIa puc. 4 2 3aepHKCHpOBaH MOMeHT 60JIee pe31{0rO CHH)I(eHHH .naB­

,leHHfI. YpOBeHb nOBepXHOCTH pa3.neJIa nOHH)J(aeTCH. BHJl.HbI CHJIbHble nOTOKH 

B BepxHeli epa3e. DOBepXHOCTb pa3.ne.rra BblJIYlJeHa B CTOPOHY BepXHeH epa3bl. 

TaKHM 06pa30M, H3 npHBe.neHHoro MaTepHaJIa HeCOMHeHHO HCHO, tITO B 

nOM CJlYlJae, Kal(, BnpOlJeM H BO Bcex .npyrHx CJlYlJaflX paBHOBeCHfl ra3-

ra3, MeHHCI{ eCTb, KaJ< ecTb H epa3bI B TepMo.nHHaMHlJeCKO~ HX nOHHMaHHH. 

Ha6moJ.(eHHe 3TO, npOH3Be.neHHoe HaCKonbKO HaM li3BeCTHO, BnepBbJe, JIHW­

HHH pa3 no.nTBep)l(.naer 60JIbWY~ aHaJIOrH~, CYlll.eCTBy~IlI.Y~ Me)J{.ny CHJIb­

HO C)J{aTbiM ra30M H )J{HJl.KOCTb~. 

ABTop Bblpa}f{aer 6JIaro.napHOCTb 11. P. KpHtIeBCKOMY .3a COBeTbi npr! 

npOBe.neHHH .n.aHHoH pa60TbI H H. E. Xa3aHOBOH 3a npe.nOCTaBJIeHHe YCTa­

HOBJ{}{ co CMOTPOBblMH CTeKJIaMH. 

HaY'IHO-HCCne,llOBaTenbCK"" H npoeKTHhiit 
H.HCTHTYT a30THoil npOMblllIJJeHHOCTH 

UMTI1POBAHHA5I nI1TEPATYPA 

nOCTynHJJO 
29 V 1953 

1 n. C. U H K n 1\ C, .llAH, 86, N2 6, 1159 (1952). I H. K a mer II n g h 0 nne s, 
W. K e e s 0 m, Proc. Sect. Sciences Roy. Acad., Amsterdam, 9, 786 (1907). 
I 11 • .ll. BaH' JJ. e P - B a a JI b C, «1>. K 0 H C TaM Pd, Kypc TepMocTaTHKH, nep., 1936; 'I. 2. 
'11. P. KpH'IeBCKHH, n. C. UHKJlHC, )K«I>X,17, 115 (1943). 6 B. K. Celdeu-
.eH K 0, IK«I>X, 26,1337 (1952). . . . . 
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