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The method for determining the thermodynamic quantities: the partial enthalpy of dissolution AH&, the activity coefficients y

and activities a7 of the second component B in binary metallic systems with low solubility in the solid a-phase has been proposed.
The algorithm for determining the above values is a sequence of preliminary calculations of the limiting and equilibrium distribution
coefficients and construction of saturated solid solution lines for such systems with low solubility of the second component.
Preliminarily obtained data are necessary for determining the partial enthalpy of dissolution and other quantities in the systems under
study. Such a sequence of calculations is the proposed method for determining the thermodynamic parameters of dissolution. The
values and temperature dependences of the dissolution enthalpy of component having a low solubility for such systems as Cd-Na,

Cd-Tl, Te-Ga, Te-As, Te-Cu, Zn-Sn, as well as the activity coefficients ,¢ and the activities a; of the second component in the

saturating a-phase in these systems were determined. An analysis of obtained results on the enthalpy of dissolution shows that a
change in the partial enthalpy with a change in the dissolution temperature is observed. When the temperature decreases from the
melting point of the pure main component to the eutectic temperature, an increase in the partial enthalpies of dissolution of the

second component is observed for studied systems. The Te-Ga system is characterized by a negative value AHs. A negative

valueAHs indicates an exothermic process of gallium dissolution in tellurium, in contrast to other systems in which the dissolution
of the second component occurs with heat absorption. Analyzing the enthalpy of dissolution in the systems under study, it should be

noted that the low values of AHs < 2000 Jmol are characterized by the systems Cd-Na and Te-Ga. For systems Te-Cu, Te-As, Te-

TI, Zn-Sn AH& > 15000 Jmol. Systems with a value AH% > 15000 Jmol reveal a tendency to the occurrence of retrograde
solubility in them. The difference in values »# isfound to be more than two orders of magnitude for different systems.

KEY WORDS: binary metal systems, a-phase, dissolution enthalpy, activity coefficient, activity, retrograde solubility, phase
diagram

ONPEJEJIEHUE TEPMOJUHAMUAYECKUX BEJTUYAH BUHAPHBIX METAJUIMYECKUX CUCTEM C HA3KOM
PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM o-®A3E
AIl. Ilep6ansb, O.A. lanenko
Hayuonanvuvrii Hayunveii Llenmp “ Xapoko6ckutl ¢huzuko-mexHuyeckuil uHCImumym
ya. Akademuueckasn 1, e. Xapvros, 61108, Vrpauna

-_—a
IIpenyioxkeH MeTo ONMpeae/icHUs TEPMOIUHAMUUCCKIX BEJIMYMH. MapUUaIbHON SHTaNbIUKM pactBopeHus AHg, koadduimenton
AKTMBHOCTH ¥ M aKTUBHOCTEH @ BTOPOTO KOMIIOHEHTa B B IBOMHBLIX METAIIIMYECKHX CUCTEMAX C HU3KOH PacTBOPUMOCTBIO B
TBEpIOU 0-(asze. AJITOPUTM ONPECIICHNUS BBINIE YKa3aHHBIX BEIMUUH 3aKJTF0OYACTCS B MOCICI0BATEILHOCTH MPEIBAPUTENBHBIX pac-
YETOB MPEJCTbHBIX M PABHOBECHBIX KOI(D(DHUIIMEHTOBR paclpee/icHUsT M MOCTPOCHHUS JIMHUN HACBIIICHHOTO TBEPJOr0 pacTBopa i
TaKUX CHUCTEM C HU3KOH PacTBOPUMOCTBHIO BTOPOTO KOMIOHEHTA. [IpeBapuTenbHO MOTydeHHbIE JaHHbIE SBIISIOTCS HEOOXOIUMBIMU
—a
IUTSL OTIpECTICHUS TapUUAIbHON SHTANBIIMK pacTBOpeHnss AHp W Ipyrux BelIWYWH B MCCIEAYEMBIX CHCTeMaX. Takas mocienoBa-

TEJIbHOCTb PACUC€TOB SBJIACTCA NPEAjlara€MbIM METOAOM OINPEACICHUSA TEPMOJUHAMUYCCKUX TMapaMETPOB paCTBOPECHUS. Onpeﬂene-
HbI 3HAYCHHUS U TEMIIEPATYPHBIC 3aBUCUMOCTHU SHTAJIBIIMKA PACTBOPCHUA MAJIOPACTBOPUMOT'O KOMIIOHCHTA I TAKUX CUCTEM KaK Cd-

Na, Cd-Tl, Te-Ga, Te-As, Te-Cu, Zn-Sn, a Takke K0o3QPUIHEHTH aKTHBHOCTH 7% U aKTHBHOCTH @< BTOPOTO KOMIIOHEHTa B HAChl-

IIEHHOH 0-(a3ze B 3THX CHCTeMaX. AHaIM3 IOJYYCHHBIX PE3yJIbTATOB IO SHTAIBINH PACTBOPEHHS IIOKA3bIBACT, YTO HalOiomaeTcs
HM3MEHEHUE MapuuaIbHON SHTANBIINHU ¢ H3MEHEHHEM TeMIepaTypsl pacTBopeHus. [Ipu cHIKeHNN TemMmepaTypsl OT TOUKH IUIABICHUS
YHCTOTO0 OCHOBHOTO KOMIIOHEHTA [0 TEMIEPaTyphl 3BTEKTHUKH HAOIMIOJAaeTCs yBEIWYEHHE MapIUaIbHBIX SHTAIBIHH PaCTBOPCHUS

—a
BTOPOT'O KOMIIOHEHTA TSI UCCIICIOBAHHBIX CUCTEM. Cucrema Te-Ga XapakTepU3yeTCs OTPpULIATCIIbHBIM 3HAUYCHUEM AHg. OTpI/IHa-

—a
TeabHOe 3HaueHne AHe yKa3blBaeT Ha 9K30TEPMUUYECKHI IIPOLECC PACTBOPCHUS TAJUIHS B TEIUIYpE, B OTIIMYME OT JIPYTUX CUCTEM, B
KOTOPBIX PACTBOPEHHE BTOPOr0 KOMIIOHEHTA IIPOMCXOIUT C MOIIOIICHHEM TeIlia. AHAIU3UPYsI 3HAYCHHUS SHTAJIBIHH PACTBOPCHUS B
—a
HCCIICAYEMBIX CHCTEMax, HEOOXOAMMO OTMETUTH, YTO HU3KUM 3HadeHneM AHs < 2000 [x/Monbs xapaktepusyroTcs cuctemsr Cd-
—_—a 4
Nawu Te-Ga. [{ns cucrem Te-Cu, Te-As, Te-Tl, Zn-Sn AHg > 15000 Ix/moib. CucteMsl co 3HauenneM AHg > 15000 JIx/Monn
BBIABIIAIOT TEH/ICHITHIO K BOSHUKHOBEHHMIO B HUX PETPOTPATHON PaCcTBOPUMOCTH. BEISBIEHO pasnmiune B 3HAYCHHSX y¢ Gonee, deM

Ha J1Ba OpsAKa JUId pa3INUHBIX CUCTEM.
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KJIIOUEBBIE CJIOBA: 1BoiiHbIE METAIIMYECKHE CHCTEMBI, 0-(a3a, SHTANBINS PaCTBOPEHHS, KOI(QUIIMEHT aKTHBHOCTH, aKTHB-
HOCTb, pETpOrpagHasl paCTBOPUMOCTb, JHarpaMMa COCTOSHHS

BU3HAYEHHS TEPMOANHAMIYHUX BEJIMYVH BIHAPHUX METAJIEBUX CUCTEM 3 HU3bKOIO
PO3YMHHICTIO KOMIIOHEHTIB ¥ TBEPAIN a-PA3I
O.II. Ilep6anb, O.A. Janenko
Hayionanenuii Hayxoeuii Llenmp * Xapriecokuil ¢hizuxo-mexuivnuil incmumym”
eyn. Akademiuna 1, m. Xapxie, 61108, Vrpaina
. . . e I . . .
3anpornoHOBaHO METOJ BH3HAYCHHS TEPMOANHAMIYHHX BEJIMYHH: MapuianbHOl eHTasbnii posunHeHHs AH g, koedilieHTiB akKTHBHO-
CTi y, Ta aKTHBHOCTEH &y APYroro KOMIOHEeHTa B B MO/BifHUX MeTaNeBUX CHCTEMAX 3 HH3LKOIO PO3UMHHICTIO Y TBepil o-dasi.
AJITOPUTM BH3HAUYCHHS BUIIE 3a3HAYCHHUX BEJIMYMH IOJISTA€ B MOCIIJIOBHOCTI MONMEPEAHIX PO3PAXyHKIB IPAHUYHHX 1 PIBHOBAXHUX
KoedilieHTIB po3moaiy i moOyJ0BH JIiHIH HACHYEHOTO TBEPAOTO PO3YMHY AJIS TaKMX CHCTEM 3 HHU3bKOK PO3UYMHHICTIO JPYroro
KoMIoHeHTa. [lonepeqHbo OTprMaHi AaHi € HeOOXIAHUMHU [Tl BU3HAYCHHS MapIliaibHOT CHTAJBITII POSYMHEHHS 1 IHIINX BEIUYUH B
JOCHIPKYBaHUX CHCTeMax. Taka MOCIiIOBHICTh PO3PAaXyHKIB € 3aIPONOHOBAHIM METOIOM BU3HAUCHHS TEPMOAMHAMIYHHX IapaMeT-
piB po3unHeHHs. BuzHaueHi 3HaYCHHS 1 TeMITEpaTypHi 3aJ€KHOCTI €HTAJIbIIIi POZYHHEHHS MAJIOPO3YHHHOTO KOMIIOHEHTA ISl TAKUX
cuctem sik Cd-Na, Cd-Tl, Te-Ga, Te-As, Te-Cu, Zn-Sn, a Takox koebillieHTH aKTHBHOCTI y% i aKTHBHOCTi g NPYToro KOMIOHEHTA
B HacHYeHii a-¢a3i B Ux cucTeMax. AHaJi3 OTPUMAHHUX PE3yJIbTaTiB MO SHTAJBII] PO3YNHEHHS MOKa3ye, 10 CIIOCTEePIraeThes 3MiHa
mapIiiagbHOI CHTAIBIIT 31 3MIHOIO TeMIIepaTypy po3urUHEHHs. [Ipu 3HIKEHH] TEMITIEPaTyPH BiJl TOYKH IIABJCHHS YHCTOTO OCHOBHOTO
KOMITOHEHTa JI0 TEMIEpaTypH €BTEKTHKH CIOCTEPIiraeThCs 30UIbIICHHS MapIialbHUX €HTAJbIIN PO3YMHEHHS IPYyroro KOMIIOHEHTa

st gociipkenux cucteM. Cructema Te-Ga xapakTepH3yeThesl Bill eMHUM 3HAUYCHHSIM AH B . Herarusne suauenns AH BKazye
Ha €K30TCPMIYHMIA MPOIEC PO3YMHEHHS Tallifo B TENypi, HA BIAMIHY B IHIIUX CHCTEM, B SIKMX PO3YMHEHHS IPYroro KOMIIOHCHTa
BiJIOyBa€ThCS 3 MOTIMHAHHAM TEIUIa. AHATI3YIOUM 3HAUYCHHS CHTAJbBIIII PO3YMHEHHS B JOCIIDKYBaHUX CHCTEMaX, HEOOXITHO Big3Ha-

h—
unty, wo HusbkuM suadennam AH B < 2000 /Mo xapaxrepusytotbest cucremu Cd-Nai Te-Ga. {ns cuctem Te-Cu, Te-As,

. —a .
Te-Tl, Zn-Sn> 15000 [Ix/monb. Cuctemu 3i 3HauennsmM AH g > 15000 J/MoNb BUSBIAIOTH TEHACHIIIO 10 BUHUKHEHHS B HUX
PeTPOrpajHoi PO3YMHHOCTI. BHSBICHO BIAMIHHICTS Y 3HAYECHHSX ¢ OLIBLL, HDK HA B MOPSIAKK ISl PI3HUX CHCTEM.

KJIFOYOBI CJIOBA: mongiiiHi MeTaneBi cucTeMu, o-¢as3a, eHTaIbIis PO3YMHEHHS, KOe(IlieHT aKTUBHOCTI, aKTUBHICTB, PETPO-
rpajiHa PO3YMHHICTB, JiarpaMa CTaHy

Bompocsl 00pa3oBaHus TBEPIBIX PacTBOPOB 3aHMMAIOT Ba)KHOE MECTO B TEPMOJMHAMUKE TBEPAOTO COCTOSHHUSL.
Kak B nmpupoze, Tak ¥ B TEXHUKE ITOCTOSIHHO MPUXOJIUTCS UMETh JIENI0 C PaCTBOPAMH, a HE C YACTHIMU KOMITOHCHTaMH.
YucTele BEMECTBa NPEACTABISIIOT COO0H JIMIIb MPEAETbHOE COCTOSIHAE, KOTOPOE HUKOTa B JEHCTBUTEIFHOCTH HE JJOC-
turaercs. Ilomyyaemble B COBpEMEHHON TEXHUKE METOAAMM BAKyyMHON NUCTWILISILUU U 30HHOU IJIABKOW BBICOKOYHC-
Thi€ METAJLITBI BCE e COEPIKAT HUUTOXKHbIE KotudecTsa (10 %) mprMeceii 1 MO CYIIECTBY SBISIOTCS PACTBOPAMH.

33213‘[6171 (I)I/ISI/IKO-XI/IMI/I'-IGCKOFO aHajin3a ABJIICTCA YCTAaHOBJICHHUE 3aBUCUMOCTH MCKOAY COCTaBOM U CBOMCTBOM
CJIOXHBIX cHcTeM. J{JIsl MEeTaNIOBEACHHUS U METAILTYPrHHM, B TOM YUcie U pacuyera 3()(eKTUBHOCTH MOJIY4YEHHS BBICOKO-
YHCTHIX METAJJIOB U CIUIABOB, MPEJICTABIAET OCOOBI MHTEpEC B Ka4yeCTBE OCHOBHOTO CBOICTBa BHIOpPATh TEMIIEpaTyphl
paBHOBECHUS] MEXIY JKHJIKOW M TBepaoi (a3zamu, a Takke TeMneparypsl (pa3oBbIX PaBHOBECHH B TBEPJOM COCTOSHUHU.
OcHoBHbIE TUTIBI (ha30BBIX paBHOBECHil B Bujie quarpamm cocrosuus (JIC) npencrasiens: B pabore [1].

ITpn oOpazoBaHMM TBEPABIX PACTBOPOB U PAaBHOBECHH MEXAy (hazaMM pa3IMYHOIO COCTaBa OJHHM M3 OCHOBHBIX

TEPMOIMHAMHMYECKUX T1apaMeTPOB SBJISETCS MaplanbHas sHTanbnus pactBopenns AH B xommounenta B B TBepmoii

a-(ba3e. ﬂpyFI/IMI/I BaXXHBIMU TCPMOAMHAMHNYCCKUMU BEIMYMHAMU SABIAIOTCA KO3¢)¢)I/IHI/I6HTBI AKTUBHOCTHU }/Zf u caMu

AKTUBHOCTH ag PacTBOPAEMOIO 2JICMCHTA. Hpe,E[CTaBJ'IS[eT HpaKTI/I‘IeCKI/Iﬁ HHTEPEC UCCICAOBAHUA OTUX TEPMOJUHAMU -

YECKHMX BEJIMYMH TPU PaCTBOPEHUH MarIOPacTBOPHUMBIX KOMIIOHEHTOB B OCHOBE.

B nanHoOl pabote mpeasaraercs alropUTM ONpeJeNICHNs] 3HAUCHUH BBIIIE YKa3aHHBIX NapaMeTpoB B OMHApPHBIX
METATMYECKUX CUCTEMax ¢ HU3KOW PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH. PacdeTs! BHITOTHEHBI IS
JiarpaMM PaBHOBECHS, B KOTOPBIX /IS YIPOIIEHHS C IOCTATOYHBIM NMPHUOIIKCHNEM CUUTAETCS, YTO U3 KHUIAKOCTH BBI-
JETSIFOTCS B BUZIE OTENBHBIX ()a3 YUCThIE KOMITOHEHTHI.

INOCTAHOBKA 3AJAYN

ITockonbKy abGCcoOMOTHONW HEPACTBOPUMOCTH KOMITIOHEHTOB JIPYT B Jpyre He cymiectByer, Ha JIC momxkHa OBITH
JIMHUSI OTPaHMYCHHON PacTBOPUMOCTH 0-(a3bl Kak (QYHKIHS TeMeparypsl u cocraBa. OTCYTCTBUE TaKHX JIMHUH CBS-
3aHO C TEM, YTO B HEKOTOPBIX JBOMHBIX CHCTEMax 00JAaCTH TBEPIABIX PACTBOPOB a-(ha3sl HACTONBKO y3kue (< 1 ar.%),
YTO TOYHOE 3KCIIEPUMEHTAIbHOE OIpeeNieHHe UX sBisgeTcs 3aTpyaHuTensHbIM. K takomy tunay JIC oTHOCATCS MHO-
rue cucteMmsl, Takue kak Cd-Na, Cd-Tl, Te-As, Te-Cu, Te-Ga, Zn-Snu ap.

Cuctembl ¢ TaKOM HH3KOH pacTBOPHMOCTHIO MOJKHO OTHECTH K CHCTEMaM C ~BBIPOXIICHHOW' 3BTEKTHKOH, M30-
OpakeHne 00JIaCTH MEPBUYHBIX TBEP/BIX PACTBOPOB KOTOPHIX B 0OBIYHBEIX MaciuTabax Ha JIC He mpencraBiseTcs BO3-
MOXHBIM (BOOOpaXkaeMble JIMHHU COJIMIYCa COBIIAHAIOT C OCHIO OpAMHAT YHCTHIX KOMIIOHEHTOB). BusyambHOE mpen-
CTaBJIEHHE TaKMX BOOOpakaeMbIX 001acTell IMpeeIbHOTO pacTBOPEHUS BO3MOKHO IIPH TIEpPEX0/ie K Jorapu(hMUIECKUM
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KOOpJMHATaM U300paKeHHs.
Panee aBTOpamu JaHHOH pabOTHI OBUIM MOJAPOOHO MCCIIEIOBAHBI KaK BBIIIE ITEPEUHUCIICHHBIC, TAK U JIPYTHe CHCTe-
MBI TAKOT'O THIA Ha MPEAMET OMpPECIICHUs B HUX TPEICTbHBIX Kojimg M PaBHOBECHBIX Kog KOG (HIMEHTOB pacmpeserne-

HHS KOMIIOHEeHTa B IIpyu KpUCTAJUIM3alluu U3 paciijiaBa [2'4] . 3HaUYEHHUS 3THX BEJIMYMH OBLIH UCIIOJIH30BaHEI JUIA pacye-
a

Ta NMPEACIIbHOU PaCTBOPUMOCTHU BTOPBIX KOMIIOHCHTOB X B (nacsim)

1 MMOCTPOCHUA JIMHUT comayca juarpaMm COCTOSTHUSA

[5-7]. [lony4eHHbIe B MEPEUHCICHHBIX BbIIIE pabOTax JaHHbBIC UCIIONB30BaHbI B JAHHOW paboTe [T OMpe/eeHus map-

IIPIaJ'ILHOfI OHTAJIBIIUU PACTBOPCHUSA AH B W APYTrUX BCJIHWYHUH B UCCICAYCMBIX CUCTCMaAX. Taxas noCJICA0BATCIIBHOCTD
PaCyY€TOB ABJIACTCA NPEAIaracMbIM aJITOPUTMOM ONPCACTICHUA TCPMOJINHAMUYCCKUX TapaMETPOB paCTBOPCHUS.
CHpaBO‘IHLIe JaHHBIC 1O 3HAYCHUIO TCPMOANHAMHNYCCKUX BCJINYUH PACTBOPCHHA BECbMa OIpaHUYCHBI, a U1 ME-
TAJNIMYECKUX CUCTEM C HU3KOU PaCTBOPUMOCTBIO KOMITIOHCHTOB U BOBCE OTCYTCTBYIOT.
]_IGJ'IBIO pa60TLI SABJIACTCA OHPEACICHUC IO HPCAJIOKECHHOMY aJIT'OPUTMY 3HAYCHUI TaKuX TEPMOJANHAMUYCCKUX

T a
a a
BEJIMYMH, KaK napuyuanbHas sntanenus pacteopenns AH g, koodduument aktuBrOCTH Y5 M aKTHBHOCTB 85 BTOpO-

ro KOMIIOHEHTa B OMHAPHBIX METAJUTMIECKUX CUCTEMAaX ¢ HHU3KOW PacTBOPUMOCTHIO B TBEPIOH a-(dase.

METO/JUKA PACYETOB, PE3YJIBTATBI 1 UX OBCYXKJIEHUE

Jnsa onpenenenus AH g HEOOXOMMO HMETH TaKOE COOTHOIIEHHE, KOTOPOE ObI CBS3LIBANIO 3Ty BEJUUYMHY C HM3-
BECTHLIMH CIPABOYHBIMU TEPMOANHAMHYECKMMY BEJINYMHAMHU, TAKUMHU KAK SHTAIBIIMKA U SHTPOIMH IJIABICHHS OCHOB-
HOTO ¥ BTOPOTO KOMIIOHEHTA, & TAKKEe KOHIEHTPALMIMH HACBIIIEHNUS KOMIIOHEHTa B B TBepol a-(ase u xuako ¢ase
B 3aBHCUMOCTH OT TEMIIEPATYPHI, YTO MPEACTABIACTCS TMHUSIMH COJMMIYCa U JIMKBUAYCA Ha AMArpaMMax cOCTOsHuUs. B
pabore [8] mosy4yeHo Takoe BhIpaXKEeHHUE:

Xg(nacum) — AH wiB Aﬁg _ ASnnB
X% RT R

In

: @

a

_ K
B(saceny) -~ MAKCHMANbHAs KOHIICHTPALMs PaCTBOPEHHOTO KoMIoHeHTa B B a-¢ase npu temmeparype T) Xg -

rme X

KOHICHTpaNus paCTBOPECHHOI'0 KOMIIOHCHTA Bs )I(H,I[KOP‘I (1)2136; AH B - U3MCHCHHUC SHTAJIPIIMHU MIPH IIABJICHHM KOM-

T, a
nounenta B; AH B - mapuuansnas suransnus pactBopeHus komnoHenTa B B a-dase; R - yHuBepcaibHas ra3zosas mo-
CTOSIHHAS; ASHHB - U3MEHEHHE YHTPOIUY NIPH IIaBJICHUY KOMIIOHEHTa B.

BrIBO MCKOMOTO BBIpaKE€HUS BHIITOJHECH B MIPEIIOI0KEHHH, 4TO 0-(haza BeeT ceOs KaK peryisipHBIN pacTBoOp, a
Kuakas (asa, HaXOIAIIAsACS B pAaBHOBECHH C 0-(pa30i BEIIIE IBTEKTUICCKON TeMITEpaTyphl, BeAeT ceOs KaK MIearbHbIN

pactBop. OTHOmEeHne X

Ko

a ES
B(sachin) / X g H3BCCTHO KakK KOS(b(l)I/IIII/IeHT pacnpeaciceHus, ero 4acto 0003HAYAIOT CUMBOJIOM

U3 3aBucumoctH (1) moxyyaeM aHAIUTHYECKOE BBIpaKECHHE (2) Ui OnpeNeNieHus MaplUualbHOi SHTANBIHU pac-
TBOPEHUS KOMIIOHEHTa B B a-(haze, KoTopoe MCHONB30BaIOCh ISt pacYEeTOB B ITAHHOW padorTe.

% Xg(uacmm)
AHg :_RTlnT—’_AHrmB —TASMB 2

B

a

B(achim) | X§ nns kaxnoit cuctems 6panu u3 pa6otst [7]. Cripa-

h—v4
Jna pacueros 3nauenniit AH g otHOmEeHNs X

BOYHBIC TAHHBIC JUISI PACUETOB IO DHTAJIBIIMUA W DHTPOIINHU IIJIABJICHUSI PAaCTBOPEHHOI'O0 KOMIIOHEHTA B3STHI U3 pa60TBI

[9.

s uccnenoanubix cuctem Cd-Na, Cd-Tl, Te-As, Te-Cu, Te-Ga, Zn-Sn temmniepaTypHast 3aBUCHMOCTh 3HAYEHHUI
AH B, paccunrannas no gopmyie (2), npencrasiena Ha puc. 1.

—4
3uas Benmunny AH B, MoxHO u3 Bripaskenus (3), koTopoe Takske GbLIO MOJTyueHO B paboTe [8] npu BbIBOE 3a-

BrcuMocTH (1), onpeeuTh K0dQUIMEHT AKTHBHOCTH ) -

RTIny% =AHs, (3
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4
a o
rae, ¥, - K09 GUUUEHT aKTHBHOCTH KOMIIOHeHTa B B HachlueHHOH o-ase npu temneparype T; AHg, RuTu - 1e
e BelnuuHbl, uto U B (1).

Puc. 1. 3aBHCHMOCTb SHTAJIBIIUK PACTBOPEHHUS IPUMECH B MeTailie oT TeMreparypsl s cuctem: Cd-Na, Cd-Tl, Te-As, Te-Cu, Te-
Ga, Zn-Sn.

Ha puc. 2 npeactasiensl rpaduueckue 3HaueHus K03(Q(HUIUEHTOB aKTUBHOCTH Y KakK (hyHKLUH 0OpaTHOI TemIie-
paTyphl JUIsl UCCIEIOBAHHBIX CUCTEM.

AHanu3 MONTyYeHHBIX PE3ybTAaTOB II0 SHTAJNBINH PACTBOPEHHS ITOKA3bIBACT, YTO HAOIIOAAETCS M3MECHEHHE Iap-
LIMAJIbHOW SHTAJIBIINU C U3MEHEHHEM TEMIEPATYpbl pacTBOpeHus. IIpy CHI>KEHHH TeMmIepaTypbl OT TOUYKH IUIABICHUS
YHCTOTO OCHOBHOTO KOMIIOHEHTa JI0 TEMIIEPAaTyphl SBTEKTHKH HAONIONAeTCS yBENWYEHHE MAPIHAIbHBIX SHTAIBIIHN
PacTBOpEHHUs] BTOPOro KOMITOHEHTa. M3 00111eii 3aKOHOMEPHOCTH MOJIOKUTEIBHBIX 3HAUCHHH MapPIMaIbHBIX SHTAIBITHIA
PAcTBOPEHUS JJIsl UCCIICOBAHHBIX CUCTEM OTIMYUTEIBHYIO 0COOCHHOCTH MPOsBIsieT cucreMa 1e-Ga, koTopas xapak-

—a J—
TCPU3YCTCA OTPULATCIILHBIM 3HAYCHUEM AH B. OTpI/IHaTCHLHOG 3HA4YCHUC AH B YKa3bIBacT Ha 3K30TepMPI‘IeCKPII71
Mpo1ECC paCTBOPECHU TaJlJIuA B TCIUTYPEC, B OTIIMYUEC OT APYIUX CUCTEM, B KOTOPBIX paCTBOPEHUEC BTOPOI'0 KOMIIOHCHTA
MPOUCXOOUT C NOITIOICHUEM TECILIA.
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Puc. 2. 3nauenust ko duireHTa akTHBHOCTH IPUMECH B TBEPAOH 0-(a3e B 3aBUCUMOCTH OT 0OpaTHON TeMIIepaTyphl AJs CHCTEM:
Cd-Na, Cd-Tl, Te-As, Te-Cu, Te-Ga, Zn-Sn.

AHAIM3UPYs 3HAYEHHUS IHTAIBIIMN PACTBOPEHHS B MCCIIELYEMBIX CHCTEMAX, HEOOXOAUMO OTMETHTH, YTO HU3KHM
4
sgauenneM AH g < 2000 JIx/mMoms xapaxrepusyrores cuctemsl Cd-Nau Te-Ga. {ns cuctem Te-Cu, Te-As, Te-Tl,
h—
Zn-Sn AH s > 15000 [Is/Momnb. TlocTpoeHHble IS STHX CHCTEM JIMHUM CONHAYca [7] BBISBIAIOT TEHIEHIMIO K BO3-

HUKHOBEHHMIO B HMX PETPOrPaHOil PaCTBOPUMOCTH, YTO MOKHO CBA3aTh C BbICOKMMHU 3HadeHnsamu AH g B 9THX CHC-
TeMax.

B paborax [8, 10] npuBOAATCS AaHHBIC O PETPOrPAIHOIl PACTBOPUMOCTH MAaTOPACTBOPUMBIX IprMeceil B Geun Si.
ABTOpBI 3THX Pa0OT CBS3BIBAIOT SBJICHHE OTPHLATENIHHOU (PeTpOrpagHoil) paCTBOPUMOCTH C OTHOCHUTENBHOM Mapiu-
IPHOH SHTAIBIHEH PAaCTBOPEHHOTO BEIIECTBA B TBEPJOM pacTBopuTeine. Kak mokaszan pacder, I CHCTEM C OTHOCH-

T, a
TenbHO Hu3kuM 3HadenneM AH B He oGHapyx)uBaeTcs TeHmeHIMM K PETPOrpagHON PpaCTBOPUMOCTH, HO C yBETHYECHH-
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€M 3Ha4eHMsI NapLUAIbHOM SHTANBIIMY TEHACHIIMS K PETPOrpagHON PACTBOPUMOCTH PacTeT.
o o
Amnanu3 3aBucuMocTeil KO3 (HUIIMEHTOB AKTHBHOCTH ), OT 0OPATHEIX TeMmmepatyp (pUc. 2 MOKa3bIBaeT, 4TO 3Ha-
a
HEHHS ), NS PA3IMYHBIX CHCTEM CYIIECTBEHHO (Ha JBa IOPSIKA) PasHATCS.

o
3Has k0>()(PUUMEHTHl aKTUBHOCTH BTOPOIO KOMIIOHEHTA B 0-()ase MOMKHO ONPENENUTh M CaMy aKTHBHOCTH &g

KOMIOHEHTa B B 0-(paze B 3aBUCHUMOCTH OT KOHIICHTPAIIMH HACHINICHHUS. AKTHBHOCTD ONPEICIISIIN, HCIONB3YS Cie-
JIyIoIlIee BhIpaKEHUE

ag = 7/ g Xg(uacum) ' (4)

B Tabnuie npuBeneHsl pacueTHBIE 3HAUEHHS MOTYUYEHHBIX TEPMOJIUHAMHYECKUX BEJIMYHH BTOPOTO KOMIIOHEHTa B
cuctemax Cd-Na, Cd-Tl, Te-As, Te-Cu, Te-Ga, Zn-Sn aist Tpex 3Ha4YCHHI TEMIIEPaTyp U COOTBETCTBYIOIIUX UM KOH-
LIEHTpALUMA.

Tabmuma
TepMoMHAMUYECKHE BEJIMYMHBI U X 3HAUCHUS JUIS BBIOPAHHBIX TEMIIEPATYp M KOHICHTpAIMI
Cucrema T,C Komnnenrparus, at.% H, JTx/moinb Y AxXTuBHOCTB, %0
316,12 0,626 1278 1,299 0,813
Cd- Na 306,02 1,561 1419 1,343 2,097
288 2,624 1670 1,431 3,756
295,09 0,252 15010 24,127 6,074
Ccd-TI 256,08 0,902 15570 34,66 31,257
222,55 1,404 16050 49,51 69,526
443,35 0,013 32180 224,148 2,924
Te- As 440,21 0,019 32280 233,462 4,427
406,94 0,059 33370 369,807 21,784
446,03 0,369 -2102 0,703 0,259
Te- Ga 443,67 0,932 -2014 0,713 0,664
438,95 1,548 -1840 0,732 1,134
403.12 0,241 11830 8,232 1,984
Zn-Sn 356,93 1,450 14400 15,708 22,777
229,89 1,095 17940 73,556 80,544
440,88 0,145 24660 64,191 9,311
Te-Cu 415,37 0,464 25150 81,603 37,898
351,60 0,695 26380 161,226 112,035

Temreparypsl BbIOpaHsl BOJIMU3N TEMIIEPATYPHI TUIABJICHHS YHCTOTO KOMIIOHEHTA M BOJM3H TEMIEPATypPhl 3BTEK-
THKH C OJJHAM TIPOMEXYTOYHBIM 3HaueHHeM. OTHOIICHHE aKTUBHOCTEH B KpallHMX To4kax 3HaumtedapHO (~ B 10 pas)
OTJIMYAETCS OT CUCTEMBI K cucteme. Hanpumep, miist cucrembl Cd-Na ono pasho 4, a gast Zn-Sn — 40,5.

BBIBO/IbI
Hpe,uno;er paC‘-IeTHI:Iﬁ METOHA OIPCACICHUA 3HAYEHHUH TaKuX TEPMOJNHAMHUYCCKUX BCJIIMYMH, KaK NapluaJibHasg
—a a a o
OHTAJIBIINU PACTBOPCHUA AH B, I(OS(b(bI/IL[I/ICHT AKTUBHOCTHU }/B 1 aKTUBHOCTb aB BTOPOI0 KOMIIOHCHTA BB JABOM-

HBIX METAJIMYECKUX CHCTeMaxX C HU3KOH pacTBOPUMOCTEIO B B TBepmoii a-dasze.
OmnperneneHbl 3HAYEHUS] M TEMIIEPATYPHBIE 3aBUCHMOCTH SHTAIBIINH PACTBOPEHUS MAJIOPAaCTBOPHMOTO KOMIIOHEH-
ta msa cucreMm Cd-Na, Cd-Tl, Te-As, Te-Cu, Te-Ga, Zn-Sn. Berisgsneno, uto cucremsl Te-Cu, Te-As, Te-Tl, Zn-Sn co

—4
snauenneM AH g > 15000 JI:/M0J1b IPOSIBISAIOT TEHAEHIMIO K BOSHUKHOBEHHIO B HUX PETPOrPaHOil pacTBOPUMOCTH,

YTO MOKHO CBA3aTh ¢ BbicokuMu 3HaueHusimu AH B B aTux cucremax.
a
IToctpoens! rpaduyeckre 3aBUCUMOCTH KOI(G(QUIMEHTOB aKTUBHOCTH ), OT TeMIlEpaTypsl. 3HayeHHus Kodhdu-
LMEHTOB aKTUBHOCTH B Pa3JIMYHBIX ABOMHBIX CHCTEMaX OTIIMYAIOTCS OoJiee YeM Ha J1Ba MOPSIIKa.
a o o
OrnpeniesieHbl aKTHBHOCTH &8 MaJlopacTBOPMMBIX KOMIIOHEHTOB B HACBILIEHHOH TBepHOH o-(hase B 3THX CHCTe-

Max B 3aBHCHUMOCTH OT TeMIIEpaTypbl U KOoHIEHTpauuu. OTHOIICHHE aKTUBHOCTEH BOIU3M TEMIEPATYpPhI IUIABICHHUS
YHCTOrO KOMIIOHEHTA M BOJIM3U TeMIIEpaTypbl IBTEKTUKH 3HAYUTENBHO OTIMYAETCS B pa3HbIX cucTeMax. Tak, Juis cuc-
tembl Cd-Na ono pasHo 4, a aist cucrembl Zn-Sn — 40,5,
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