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CI1CTeM COOTHOWeHl1e Me}l(.ll.Y KOJII1'IeCTBaMI1 HOBOB pa3HbIX COPTOB B .ll.aH­

HOH CHCTeMe He HBJIHeTCH He3aBI1CIIMO 3a.ll.aBaeMOH BeJnlqI1HOH, a HenpepbIB­

HO MeHSleTCH C H3MeHeHI1eM TeMnepaTypbI 11 .ll.aBJIeHI1Sl. BCJle.ll.CTBl1e ::)Toro 

Ha 4>a30Boi1 p-T .ll.l1arpaMMe Uepl1H .ll.Byx4>a3HaSl 06JIaCTb OTCYTCTByeT. 

C TOtJKI1 3peHI1H npe.ll.JIaraeMOH MO.ll.eJII1 Uepl1fI HBJIHeTCH nceB.ll.06I1Hap­

HbIM aHaJlOrOM .ll.BYXKOMnOHeHTHbIX Cl1CTeM C HenpepbIBHbIM PH.ll.OM TBep­

.ll.blX paCTBopOB 11 paCCJIOeHl1eM npH HH3Kl1X TeMrrepaTypax, HanpHMep, 

CI1CTeMbI Ni-Au. KOMnOHeHTbI 3TOiir nceB.ll.06l1HapI-IOH CHCTeMbI - TpeXBa­

.TJeHTHbIe H 1.IeTbIpeXBaJIeHTHble aOHbI uepHH - 6Y.ll.eM B .ll.aJIbHeHWeM Ha3bJ­

BaTb COOTBeTCTBeHHO KOMrrOHeHTa~!H A 11 B, a H30MopCPHbie a- H a'-cpa3bJ 

rrpl1 Bcex TeMnepaTypax, OTJIl-flIHbIX OT 0° K, 6Y.ll.eM ctJHTaTb TBep.ll.bIMH pa­

CTBopaMH KOMnOHeHTOB A 11 B. 

LI.JIH paCtJeTa .ll.l1arpaMMbJ COCTOHHHSl H paBHoBecHblx CBOHCTB uepH5J 

npl1MeHl1M TeOpl1lO, pa3BI1TYI0 .ll.JIH TBep.ll.bIX paCTBopoB 3aMemeHl1Sl. 

OCHoBHble COOTHOWeHIHI. 3anl1we!l1 TepMO.ll.I1HaMl1tJeCKl1iir nOTeHUl1aJI .ll.JlSl 

TaKOH Cl1CTeMbI KaK CPYHKUI1IO TeMnepaTypbl, .ll.aBJIeHHH 11 KOHuelnpaUl1l1 i3 

BH.ll.e: 

Gdp. T, C)=(l - C)GA(P. T) + CGB(P. T)+C(l- C)U + RT[C In C+ 

+ C(1- C)U + RT[C In C + (1 - C) In (1 - C)], (3) 

rlIe EA, SA' VA' E B• SB. VB -BHYTpeHHHH 3HeprHH. 31ITporrHSl H 06beM 

O.ll.HOrO MOJIH 1.IHCTbiX KOMrrOHeHTOB A H B; C - KOHueHTpaUHH KOMnOHeH­

Ta B; U - napaMeTp 3Heprl111 CMewel'IHSl, KOTOPblH B .n.aHHOM CJIytJae npl1-

HHMaeTCH rrOJIO}J{HTeJIbHblM. 'ITO llJIH 06bIqlIbIX CHCTeM HBJlHeTCH KpI'lTepl1ell1 

H 8JIl1tJl1H paCCJIOeHHH. 

LI.JIH npOCTOTbI 6y.n.eM ClJHTaTb. 'ITO BeJI 11'111 lIbl EA. E B • SA. SB H U He 

3aBHCHT OT Tel\-WepaTypbl, .n.aBJIeHl1H H J<OHueHTpaUHl1. 3TO 06bltJHoe llJlH 

TeopHH peryJlHpHblX pacTBopoB npe2I.nOJIO)KeHHe. YCJlOBl1e He3aBl1CHMOCTH U 
OT KOHuellTpaUl1l1 paBH0311alJIIO rrpe.ll.nOJlO}!{eHHIO 0 Cl1MMeTp114HOCTH KPl1BO]1 

paCCJlOeHl1H. 

OueHKa nOKa3bIBaeT, 'ITO BI(JIa.n. B cyMMapHoe 113MeHeHl1e 06beMa C}J{H­

MaeMOCTl1 H TenJlOBOrO paCWl1peHl1H ql1CTblX J(O~rnOHeHTOB no cpaBHeHl1lO C 

KOHueHTpaUHOHHOH tJaCTblO B paCCMaTpHBaeMOM CJIyqae OTHOCl1TeJlbHO He­

BeJII1K. n03TOMY .n.eJIaeTCH npellnOJIQ)KeHl1e 11 0 He3aBl1CHMOCTl1 VA H V 8 OT 

,a.aBJIeHl1H H TeMnepaTypbl. nOJIaraH C80HCTBa KOMnOHeHTOB He113MeHHbIMI1, 

YlJHTbI8aeM TOJIbKO Ty 1.IaCTb H3MeHeHl1H TepMOlll1HaMI1tJeCKl1X CPYHKUl1H 11 

cp11311qeCKl1X C80HCTB, KOTopaH 06YCJlOBJlella H3MeHeHl1eM KOHueHTpaUHlI 

KOMnOHeHTOB I. CJIe.n.CTBHeM npl1HHTblX ynpomaIOml1x npellnOJlO)KeHHH ' H8-

.TJHeTCH BbInOJIHeHl1'e COOTHOWeHl1H 

Vc = (I-C)VA + CVB' (4) 
'110 npH6JIl1)KeHHO COOT8eTcTByeT 3aKOHY Beraplla: 

ac = (1 - C)IilA + CaB' !(4a) 

r.n.e aA. aB H ac - nep110.n.bI peWeTKl1 «'lJ1CTbIX» KOMnOHeHTOB H T8ep.n.oro 

paCT80pa KOHueHTpaUHl1 C. 

1 KaK 6y,UeT BH,UHO ,UaJlee, BeJlH'I'HHbl EA, SA, VA, EB, S[:l, VB BXO,UlIT B OCHOBHble 

ypaBHeHHlI TOJlbKO B BHJle pa3HOCTeii 6.£0 = EB - EA, tlSo = SB -SA H tl VO = VB- VA. 
n03TOMY rJlaBHble pe3YJlbTaTbi 'feOpiHI OCTalOTClI B CHJle npH MeHee )KeCTKOM npe)J.noJlo­
)KeHHH 0 nOCTOSlHCTBe 3THX ' pa3HOCTeH. 
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JlHHHSI paBHOBeCHSI «-«'-4>a3. B 3aBHCHMOCTH OT 3Ha'leHHH T H P, 
repMOJI.HHaMH'leCKHH nOreHUHaJl KaK <PYHKUH5! KOHueHTpaUHH HMeeT OJI.HH 

HJlH JI.Ba MHHHMYMa, COOTBeTCTBYlOllI.He OJI.HOH (cTa6HJlbHOH) HJlH JI.BYM 

(cTa6HJlbHOH H MeTaCTa6HJlbHOH) <pa3aM. YCJlOBHe .3KCTpeMYMa .u.aeT COOT­

HOllIeHHe 

aGc = [Gs(p, T) - GA(p, T)] + U(1 - 2C) + RT In _c_ = 0 (Sa) 
ac l-C 

HJlI1 

!:J.Eo - T!:J. So + p!:J. VO + U(1 - 2C) + RT In _ C - = O. (56) 
l-C 

<f>a30Boe paBHOBeCHe HMeer MeCTO, KOrJI.a 

(6) 

r.u.e C1 Ii C2 - KOHueHTpaUHH <pa3, HaXOJI.51ll1.HXC5I B paBHOBeOlR. C IlOMO­

ll(blO (5) H (6) MO)!{HO nOKa3aTb, 4ro 

(7) 

Do.u.CTaSJl5l51 B (5) noollepe.u.Ho 3Ha'leHH5I C1 H C2 nepeMeHHoH C, BbI4Hra51 

O.u.HO COOTHOllIetlHe H3 .u.Pyroro '0\ Y4HTbIBa51 (7), nOJlYlJHM 

To = ~ 1 - 2C2 = U I - 2Cl~ 
R C2 R l-Cl ~' 

In- - In--
I-C2 C] 

(8) 

rJI.e To - Tell1TIepaTypa tpa30Boro paBHOBeCH5I. 

B KpHTlilJeCKOH T04Ke KOHueHTpaUHH o6eHx <pa3 COBnaJI.aIOT: C1 = C2 = 1/2, 

nO.3ToMY T K =~ lim I - 2C1 U OTKy.u. a 
R I I-Cl = 2R' 

• C, -+- In--
2 C] 

DpHHHMa51 TK paBHoM 

U = 2RTK • 

5500 K [1, 2], 

(9) 

JI.Jl5! U BeJIH'lHHY 

2200 IWJl./MOJl.b. 

KpliBa5l, npHBeJI.eHHa51 Ha pHC. 1, paCC'lHTaHa C IlOMOlll.blO (8) H OIlH- ­

CblBaeT H3MeHeHHe C TeMnepaTYPoH KOHueHTpaUHH KOMnOHeHT A H B B a-

OK 

500 · 

400 -

300 

200 

too 
0 0,2 0.4 0.6 0.8 C 

PI1C. 1. 3aSI1CI1MOCTb KOHQeHTpa­
l.lHH cocymeCTSYlOmHX a- Ii a'-<jJa3 
OT TeMnepaTypbI StI.OJlb JlI1HRR <jJa-

30soro paSHoseCHH: 

C <0,5 COOTBeTcTByeT C, «1' -Cel; C>O,5 
COOTBeTCTByeT C, «1- Cel. 

Ii a' -<pa3aX BJI.OJIb KPHBOH paBHOBeCH5I B p- T 06JIaCTH. ECJlH B (5) IlOJI.CTa­

BHTb 3Ha'letme C1 llepeMeHHOH C H yqeCTb (8), TO YCJIOBHe <pa30BOrO paB­

JlOBeCH5! MO}KHO 3allHCaTb B BHJI.e: 

--- ---- --- ------


