7. NBYYEHUE ®A30BbIX ANATPAMM NBYXKOMIMOHEHTHbIX CUCTEM.
PABHOBECUE XXUAKOCTb-NAP B IBYXKOMMNOHEHTHON CUCTEME

®a30BbIMW AMarpamMMmaMu HasblBalT rpaduyeckoe nlobpaxkeHue ycnoBuit (Temnepatypbl T,
AaBneHust P, XMMMYECKOro cocTtaBa X M Ap.), NPU KOTOPbIX B paBHOBECHOM TEPMOANHAMUYECKOW
CUCTEMEe, COCTOSILLEN M3 OAHOIrO MM HECKOSIbKMX KOMMOHEHTOB, CYLLECTBYIOT OAHOPOAHbIE CO-
cTosiHUs BewecTBa (dasbl) ¢ pasnuyatowmecs GpuU3NKo-XMMUUYECKUMU CBOWCTBaMKU. da3oBasi
AvarpaMMa nokasbiBaeT
e Kakue VHAMBMAYa/lbHble BELLECTBa, XMMWUYECKMUE COeAMHEHMUS, TBepAble, Xuakue unm
ra3oBble pacTBOpbl 06pa3yoT HE3aBUCKMMblE KOMMOHEHTbI CUCTEMBI,
e [PWU KaKWUX YCNOBUSX Takne asbl U UX FreTeporeHHble CMecu SIBASITCS TepMOAMHaMU-
YECKWN YCTOMYMBbLIMU,
e PU KaKUX 3HAYEHUSX TEPMOAUHAMUYECKUX MEPEMEHHbIX MpoucxoaaT dasoBble npe-
BpalleHusi BELEeCTB.
e KAKOBO OTHOLUEHME KOJIMYECTB COCYLECTBYHLWNX a3, COCTaBNSAIOWMNX FEeTEPOreHHYIo
CMeCb BELLeCTB.
Takue cBeaeHUst Heo6X0AMMbI AN PELIEHUS MHOMMX Hay4YHbIX W MPUKIAAHbIX 3a4ay, No3ToMy
(hasoBble AMarpaMMbl LUIMPOKO UCMOMb3YHOTCA B XMMUKN, METATYPriM, MaTepuanoBeaeHnn, reo-
XUMUKN U ApYyrnXx 061acTsiX HaykKM U TeXHUKKU. Da3oBble AMarpaMMbl U3y4atoT SKCNepUMeHTab-
HO MMM PaCCUYMTbLIBAOT METOAAMU XMMUYECKON TEPMOAMHAMUKUN MO AAHHbIM O TEPMOANHAMMUYE-
CKMX CBOMCTBaX COCTaBSOLWMNX CUCTEMY BeELLECTB. B pykoBoacTBe npeacTaBiieHbl 06e 3Tn BO3-

MOXHOCTUN NU3y4YeHMs a30BbIX paBHOBECUN.

I. TEOPETUYECKOE BBEJIEHUE

®da3bl mpeacTaBIeHbI Ha ()a30BbIX TUarpaMMax B BHJIE 00JacTel, OrpaHUYCHHBIX KPUBBIMU
WM TIOBEPXHOCTSIMHU, PACIOJIOKEHHBIMU B MPOCTPAHCTBE HE3aBUCUMBIX TEPMOAMHAMUYECKUX TIe-
pEMEHHBIX, 00BIYHO 3TO 7, P ¥ MOJIbHBIE JOJU KOMIIOHEHTOB X. UMCIIO KOOPIWHATHBIX OCEH IMOJI-
HOM (a30BO JuarpaMMbl CUCTEMBI C K KOMIIOHEHTaMH paBHO k + 2. J1s n300pakeHusi MHOTrOMep-
HBIX (Da30BBIX JUArpamMM Ha IUIOCKOCTU MOJIb3YIOTCS X CEYEHHUSIMHU U MPOEKIUSIM, KOTOPBIE CTPO-
ATCSI IPU ONPEAEIICHHBIX OrPAHMYECHUSIX HA HE3aBUCHMBbIE IEpEMEHHbIE. PaccMaTpuBaeMble HUXKE
(7T, x)-nuarpamMMbl IBYXKOMIIOHEHTHBIX CHUCTEM SIBIISIIOTCS ceueHUsiMH TpexmepHoil (P, T, x)-
JIUarpaMMbl MPU TMOCTOSTHHOM JaBiieHuu P. Ecnu 3To maBiieHue BBINIE, Y€M J1aBJICHUS] HACHIIICH-
HBIX [TaPOB BEIIECTB B CUCTEME, TO B PABHOBECUU MOTYT HaXOJAUTHCSA TOJIBKO KOHJIEHCHUPOBAaHHBIE
da3bl — xxuaKKMe WK Kpuctamnuyeckue. CBONCTBa KOHACHCUPOBAHHBIX (a3 MPAKTUYECKU HE 3aBH-
CAT OT JABJICHHS BIUIOTH IO BBICOKHUX 3HaueHUW P. [103TOMy KOHKpEeTHOE 3HaueHue P mpu Io-

ctpoenuu 7, x-quarpaMm OOBIYHO HE YKa3bIBACTCS.



Teoperudeckre OCHOBHI MOCTPOEHUS (a30BbBIX AUarpamMm JIaHbl B padotax J[x. B. 'n60ca B

80-x romax XIX Beka. Im xe chopmynnpoBaHo «mpaBmiio ¢asy, 4acTo MPUMEHSIONIEECS TPH IKC-
HNEpUMEHTAIbHBIX UCCIEI0BaHUAX (PA30BbIX AUArpaMM:

yucno cocywecmeyrowux ¢as (p) 6 cucmeme uz k KOMnOHeHMO8 ¢ PUKCUPOBAHHBIM YUCTIOM Nepe-

MEHHbIX n He npegvluiaem cymmy k +n

WJIH: f=k—-p+2, (1)
rze f — 4ucio creneHeil cBo0o bl cucTeMbl. B 1ByXKOMIOHEHTHOI cucteMme (k = 2) B paBHOBECHH
MOTYT HaXOAMTHCS YeThIpe, TpH, ABe Wiu onHa daza (p =4, 3, 2, 1). Ecnu cuurath naBneHue mo-

CTOSTHHBIM, TO
f=k-p+1 2)
npu k = 2 BO3MOXHBI p = 3, 2, 1.

Ces3b meorcoy snepauen L ubbca cucmemol u 6u0om hazoeou Ouazpammbil.

Bun (P, T, x)-aquarpaMMbl ¥ €€ CEYSHH OJTHO3HAYHO orpenensercs sHeprusimu [ nbbca
(a3, KoTopsie MOTYT 00pa30BBIBATHCS (TIPU JTIOOBIX YCIOBHIX) B pACCMaTPUBAEMON CHCTEME

W3 BTOpOrO 3aKOHA TEPMOJIMHAMUKU HETIOCPEJCTBEHHO CIEAYeT, UTO MpH 3adaHHbIX P, T, x
U3 BCEro MHOXECTBA BO3MOXKHBIX (BUPTYaJIbHBIX) (pa3 TEPMOAMHAMUYECKH YCTONYNBBIMU SBISIOT-
csi a3bl WIM MX TETEPOTEeHHBIE CMECH, 00eCIeunBalonIie MUHIMAaJIbHOE 3HaUueHue sHeprun [ uo-
Oca Bceil cuctembl. Ha puc.l mzo0pakeHa cxema Takod «KOHKypeHmm» (a3 B cucreme A-B. B
LEHTPE pacrnoiio’keHa ¢a3zoBasi [uarpaMma, Ha KOTOPOH MpeACTaBlIeHbl BCE 00pa3yIoluecs B CUC-
Tteme ¢azbl — nap (g), xxkuakoctsb (1) u kpucrannuyeckue Bemectsa A(s) u B(s).

Ha mmwxHem rpaguke cxeMaTHyHO M300paKEHO MOJIOKEeHUE TUHHUM sHepruit ' mb0ca xua-
KOM M KpUCTAIUTMYECKHX (Da3 (Sa | Sp) MIPH TEMIIEPAType BBIIIE 755y, HO HIDKE TEMIIEPATYP TUIABIIC-
HUS KOMIOOHEHTOB Ty:(A) u Tyy(B). Ha puc.l BunHO, yTo B MHTEpBaie cocTaBoB X' < x < x” BHe
KOHKYPEHILIUHM HaXoAuTCs (a3a KUIAKOCTH M WHAUBUAyaTbHbIE KOMIOHEHTHI mpu x = 0 u x = 1.
Omnako mpu 0 < x < x’ m x" > x > | MUHMUMaNbHOE 3HAYCHHE SHepruu [ nOOca MMErT He
otnenbHble (a3el, a uX rereporeHHble cmecu atl m b+l. Jluaus affyd — sto 3meprus ['mbOca
CUCTEMBI; OHA SIBISIETCS 8bINYKIOU yHKkyuerl cocTaBa x ((PyHKIMS HA3bIBACTCSI BBIMYKIIOH, €CIH
npsiMasi, COeIUHSIONIas Be M00bIe ee TOYKHU, pacrojaraercs He Hike rpaduka ¢ynkuun). Kak
BUJHO, KpuBas 3Hepruu ['mb6Oca CUCTEMBI COCTOUT U3 YYAaCTKOB, COOTBETCTBYIOLIUX SHEPTHIM
I'u66ca oTnenpHBIX (a3 U MPSIMBIX JIMHUH, SBISIOMINXCS KacaTeIbHBIMU K dHEprusM [ mb0ca 3Tux
TEPMOJUHAMHYECKH YCTOMYUBBIX (ha3. BoImyKia0cTh (yHKIMU BCEH CHUCTEMBI, B COOTBETCTBHH CO
2-M 3aKOHOM TEPMOJMHAMHKH, 00eCIeYrBaeT yCTOMYMBOCTh €€ cocTosiHMI. Ha BepxHem rpaduke
CXEMaTHYHO TOKa3aHO MOJIOKeHHe JIMHUM »Hepruil ['mb6ca xuakoit (1) m maposoit (g) ¢a3 mpu
TEMIEPATYpPE, MPOMEKYTOUHON MEX]Ly TEMIEPATypaMH KUMEHUSI KOMIOHEHTOB Tiyun(A) U Tiun(B),

U UX BbIyKJIas orubaromias - sHeprus ['m66ca Bceilt cucrembl. Kak BUIHO U3 puCyHKA., MPH
2



orubatomias - sHeprusi [ m66ca Bceit cucrembl. Kak BUgHO U3 pucyHka., npu coctaBax 0 < x < x’
YCTOWYMB Map, a npu x"” > x > 1 - xxuakocts. B uHTEpBane cocraBoB x' < x < x” MUHUMYyMY 3HEp-
run ['ub6ca cucTeMbl OTBEYaeT reTeporeHHasi CMeCh U3 *KHMJIKOT0 M ra30BOro pacTBOPOB cOcTaBa X’
u x”

Takum 00pa3oMm, U3 BCEr0 MHOXKECTBA BUPTYaJbHBIX (a3 yuciIo (a3 TepMOANHAMHUYECKU

YCTOWYMBBIX MPU KAXKIOM COCTABE X COOTBETCTBYET YIIOMSHYTOMY BBIIIE TIpaBUiTy (as.
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Puc.1. B3anMocBsi3b Mexay 3Heprmen M'mbbca AByXKOMMNOHEHTHOM CUCTEMBbI N ee a30BON AMa-

rpaMMon.



Ilocmpoenue kpusoii pasrnosecus DfCLIaKOC‘WZb-naD

Omnpenenenne ycioBUil COCYIECTBOBAHMS XKUAKOCTH M Iapa B JABYXKOMIIOHEHTHOM cHCTEME
ABJIIETCS OCHOBOM pacueTa psiaa TEXHOJIOIMUECKUX MPOLIECCOB, HAPUMED, IUCTUILIALUN KUIKAX
cMmecel. IIpu pacuerax paBHOBECHUM KUIKOCTh — I1ap B JIBYXKOMIIOHEHTHOM CHCTEME CTPOAT TPEX-
MEpHBIE JUarpaMMbl «TeMIlEpaTypa — JaBJIEHUE — COCTaB». [l MPaKTU4YECKOTO HMCIOIb30BAHMS
HaunOoJsiee yOOHBIMU SIBIISIOTCS MX IUIOCKHE cedeHus: P-x mpu GUKCUPOBAHHOM Temnepatype, u 1-

X Tpu GUKCUPOBAHHOM JaBJICHUM.

JInarpamma P-x(y)

Ceuenne P-x(y) (x — MoJsibHast 1oJisi KOMIIoHeHTa B cuctembr A-B B skuakocTtu, y — TO e B
nape, 7' = const) MOXHO IMOCTPOUTH IO pe3yJbTaTaM U3MEPEHUN NaBJICHUs apoB HaJl PaCTBOPAMHU
3a/IaHHOTO COCTaBa UJIM PAcCUUTATh U3 yCloBUll (hazoBoro paBHoBecud. [ paduk mpencrasisier co-
001 J1BE IMHUH, OMMCHIBAIOUINE 3aBUCUMOCTH OOIIETo JaBJIEHHs Mapa B JIBYyXKOMIIOHEHTHOH cHuC-
TEME€ OT COCTaBa XHAKOCTH, P(x), u OoT coctaBa mapa, P(y), pu MOCTOSIHHOM Temmeparype. (cM.
puc.2 u puc 3 - ciesa).

PaccmotpumM nipocreiiiiyto cuctemy, B KOTOPOU «UACaIbHBINY» a3, COCTOSIINI U3 aTOMOB
A u B, HaxonuTCs B PaBHOBECUU C «UEATBHBIMY KHUAKUM pacTBopoM A-B. W3 3akonoB Payns u
JlaibToHa ciemyeT, uTo o0Iee AaBiieHue P HaJl paCTBOPOM SIBIISICTCS TMHEHHON (QYHKITUEH cocTa-

Ba HJIeaIbHOTO pacTBopa (puc. 2)
P=(1=x)py +xpy = py +X(Ps = Py)> 3)
rIe p), W py - JABICHHE HACHIIIEHHOT'O IIapa KOMIIOHEHTOB A 1 B.

CocraB napa y OIUCbIBACTCS BbIPAKCHUAMU

pX ox 1-x
y=te=— P o ey =t )
P p(l-x)+pyx 1+(a-1x P 1+(a-Dx
rae o = p—f — ko3 duienT oxHOKpaTHOTrO pasaencHus. OTHONIEHNE MOJBHBIX JOJEH KOMIIO-
P

HCHTOB HapOBOfI (1)a3LI COCTaBJIACT
N
Ya Py _(l_x)pA 5
_pa (=90} o),

Y Ps XPp
T.C. y NACAJTIbHBIX paCTBOpOB COoCTaB Hapa OTJIIMYAacCTCA OT COCTaBa XXUAKOCTHU (HpI/I pa3ﬂl/lan'OH_II/IXCﬂ
JABJICHUAX HACBIIICHHOTO Hapa KOMHOHGHTOB), KaK Hu y HEUACAJIbHBIX paCTBOpOB. ECHI/I 3aBUCHU-
MOCTBh OAaBJICHUA HACBIIICHHOI'O Hapa i-FO YUCTOT'O BCIICCTBA OT TeMHepaTypI)I OIINCaTh ypaBHeHI/I-

€M

InpS=4,-B,/T. (8)

C lapaMeTpaMu Ai, B; , TO IJIA UACAJIBHBIX PACTBOPOB MMOJIYUACTCA:



P(x)=(1—x)exp(4, —B,/T)+xexp(d, — B, /T), (6)
P(y) = Zexp(d, - B, /T), (7)
y

B ClIydyac HCUCAJIbHBIX paCTBOPOB BMECTO MOJIBHBIX ,I[OJ'ICI71 X; UCTIOJIB3YIKOT aKTUBHOCTH ;.
Otnuuue cocTaBa napa OT CoOCTaBa KUJAKOCTHU MO3BOJIACT Pa3ACiIATh KOMIIOHCHTBI CUCTCMbI

C IMOMOUIBIO MMpoecCa MHOTOKPATHOT'O MEPETOHKH pacTBOpaA.

p
P RS <
/ ...............................
X | x)pf ......................... pg
D, = XD,
) Xy — B

Puc.2. 3aBUCMMOCTb 0O6LLIEro U napumanbHbiX AaBfeHUn napa Hag ABYXKOMMOHEHTHbIM naeanb-
HbIM pacTBOPOM OT COCTaBa >XMAKOCTU (CMJIOLWHbIE IMHUKN) N 0B6LLEro AaBNeHUs OT cocTaBa napa (MyHK-

TUPHas NHUA).

JInarpamma 7T-x(y)

DTO0 cedyeHue TpexMepHou P-T-x(y)-muarpaMMbl Takke H300pa)kaeTcs ABYMS JTHUHHUSMU,
OTMCHIBAIOLIMMH 3aBUCHMOCTH TEMIIEpaTyphl PaBHOBECHSI JKUIKOCTb—TIAp B JABYXKOMIIOHEHTHOM
CHUCTEME OT COCTaBa XHUAKOCTH, 1(x), U OT cocTaBa mapa, 1(y), Mpu MOCTOSHHOM JaBjieHuu P (cMm.
CPEIHIOI KOJOHKY rpadukoB puc 3). TemmepaTypa paBHOBECHS — ITO TeMIepaTypa KHUIICHHS
JIBYXKOMITOHCHTHOT'O PAacTBOpPA MPH BRIOPAHHOM (UKCHPOBAaHHOM P. B ciyuae uieanbHBIX KUIKAX
U Ta30BbIX PaCTBOPOB JJIsl pacyeTa COCTaBa XHUAKOCTU M PAaBHOBECHOI'O C HEH Mapa Mpu TemIiepa-

TYpE€ KUIICHUA T cun MOKHO ITOJIB30BAThCS CJICAYIOIHUMHU YPABHCHUAMU:

x = P_p:l _ P_eXp(AA_BA/T;mn) (9)
p;;_pi exp(AB_BB/TKun)_eXp(AA_BA/TKMH)’
=p_B=x.eXp(AB_BB/TKnn). (10)

P P

['padpyiku COOTBETCTBYIONTUX 3aBUCUMOCTEH MPUBEICHBI B TIPABOM KOJIOHKE HA PHUC.3.
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Puc.3. [InarpamMmMbl cocTaB — AaBfieHNe napa, cocTaB - TeMnepaTypa KUMNeHus, cocTaB napa -

COCTaB XUAKOCTU pa3/IN4YHbIX TUMNOB CUCTEM

BoabIIMHCTBO Ta30BBIX PACTBOPOB MOKHO CHHUTATh UACAJIBHBIMU, B TO BPCM KaK KOHJCH-
CHUpOBaHHAaA (1)3.33,, KaK IpaBUJIO, MPOABIACT OTKIIOHCHHUA OT MACAJIBHOI'O IMOBCACHUA. OTH OTKJIO-
HEHHUA MOXHO OIIUCATH C IMMOMOIIBIO B3aUMOCBA3AaHHBIX TCPMOIUMHAMHUYCCKUX (bYHKHI/Iﬁ — aKTHUBHO-

crelt (a;), K03pUIIUEHTOB aKTUBHOCTEH (Y;) MM U30BITOYHBIX (PYHKIMN — sHepruu ['mb0ca u xu-

MHYECKUX MOTCHIINAIOB KOMIOHEHTOB (G, i ):

W—w | W@ _ P P e
a;, =exp| ——+L |=—L, =exp| — |=—t="="L, G =RT(1-x)Iny, +xIny,),
= expl = o (b vl R ((1-x)Iny, 7,)

rac plld — JAaBJICHHUC HACBIIICHHOI'O Iapa [-r0 KOMIIOHEHTA HaJ UcalbHbIM PacTBOPOM TOI'O KC CO-

craBa x. KoapuumeHTh akTHBHOCTH MOTYT OBITh PACCUHUTAHBI TIO PE3yJIbTaTaM U3MEpPEHH 001Ie-
IO JAaBJICHMS Napa HaJl CMEChIO JIETYUMX BEIIECTB, €CIIM U3BECTEH COCTAB ra3oBoi (assl. [l 1ByX-

KOMITOHCHTHOT'O paCTBOpa:

=202 1=, (i

y - s 4 s
Topi-x) phx



Tunudyable 3aBUCUMOCTH JIOTapUPMOB KO0I(D(UIIMEHTOB aKTUBHOCTH OT COCTaBa KHUIKOH (ha3bl

MpEJCTaBJICHBI Ha pUC.4.

lery 1] x 1

Iy

Puc.4. TunnyHble 3aBUCUMOCTU KO3(PDULUMEHTOB aKTUBHOCTM KOMMOHEHTOB p-pa OT KOHUEHTpaUuuK B

ABYXKOMMOHEHTHOM pacTBOpeE.

ITpu y > 1 roBopsT, 4TO cUCcTEMa UMEET MOJIOKUTEIbHBIE, a IpU Y < 1 — OTpHULlaTeNbHbIE OTKIOHE-
HUS OT UJCAIBbHOCTU. B ciiyyae 3HaUMTENBHBIX OTKIOHEHUH OT UJI€AIbHOIO MTOBEACHUS Ha KPUBBIX
(a30BBIX pPaBHOBECHH BO3MOXKHO MOSIBIIEHUE IKCTPEMYMOB, MOJIOXKEHHE KOTOPBIX OMpEIeseTcs
CBOMCTBaMH KOMITIOHEHTOB (p;’) ¥ 3HAYECHUSIMH TIAPAMETPOB B3aUMOJICHCTBHS a;. [10I0KUTETbHBIM
OTKJIOHEHUSIM COOTBETCTBYET MAaKCHUMYM, OTPULATEIbHBIM — MHUHMMYM Ha KPHBOM PaBHOBECHS
KUAKOCTb-NIap. PacTBOpBI, OTBEYarOlMEe M0 COCTAaBYy SKCTPEMAJIbHBIM TOUYKaM, Ha3bIBAIOT d3€0-
mponamu (Hepa3AelbHO KUIIUMHU). B Todke azeoTpona cocTaB *KHUAKOCTH COBIAIAET C COCTABOM
napa (Bropoil 3akoH KoHoBanoBa), mpy KUIEHUHU COCTaB M TEMIIepaTypa KUIIEHHs a3eoTpora Io-
CTOSIHHBI, & M3MEHEHHE BHEIIHEro IABJIEHMs NMPUBOAUT K M3MEHEHHMIO cocTaBa aszeorpona. [Ipu
HOoJICUeTe YMcia CTerneHeil cBoOOIbl B a3€0TPONHON TOUKE HAJ0 yYUTHIBATh yCIOBHE PAaBEHCTBA
COCTaBOB MapOBOW M KHUIAKOH (azpl, modTOMy f =2 —2 + 1 — 1 = 0, T.e. Ipu 3aJaHHOM BHELTHEM
JaBJICHUU CHCTEeMa MHBapHaHTHA. [Ipy HamuuMK 3KCTpEeMalIbHBIX TOUEK IMOJHOE Pa3/iesIeHue CMECU

MEPErOHKOM.
II. OQKCIIEPUMEHTAJIBHASA YACTb

Pabora Brirouaer moctpoeHue Gpa3zoBoil [UArpaMMBbl «TEMIEpaTypa KUICHHS — COCTaB Hapa —
COCTaB JKHUAKOCTW» IpHU IIOCTOAHHOM HOAaBJICHHMHW Ha OCHOBAHMU OIBITHBIX JAaHHBIX, PAacCdCT
K03(pPHUIIMEHTOB aKTUBHOCTH KOMIIOHCHTOB M IIapaMETPOB B3aMMOJCHCTBHS KOMIIOHCHTOB
XKHUIKOM (a3pl, pacueT P-x-muarpaMMbl JBYXKOMIIOHCHTHOW CHCTEMBI TpU (HUKCHPOBAHHOM
Temreparype. B kauecTBe OOBEKTOB HCCIIEIOBAHUS PacCMATPUBAIOT CHUCTEMBI: 1) xiopodopm —
reKcaH, 2) xjopodopM — aneToH, 3) OCH30J — METHIIATHIKETOH, 4) W30IPOIAHOJ — ITUKJIOTEKCaH,

5) sTUnaneTar — HMKJIOreKcaH, 6) METUIITUIIKETOH — [IMKJIOT€KCaH.



B cyxux u uucThIX K0s0ax ¢ MPUTEPTHIMU MPOoOKamMu eMKOCTbi0 20 M1 TOTOBAT 11 KuakocTei.
JI1s 3TOr0 CMEIMBalOT KOMIIOHEHTHI B CIIEAYIOIUX 0O0BEMHBIX MPONOPLUIX:
9:1, 8:2,7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9 (1.e. c marom B 10 06.%).
B nBe k0JIOBI TOMEIIAIOT WHANBUYAJIbHBIE KOMIIOHEHTHI. Tak Kak mpu MocTpoeHHH (pa3oBbIX aua-
rpaMM 10 OCH OPJAMHAT OTKJIAJbIBAIOT MOJIbHBIE JJOJIU, HEOOXO0AUMO IPOBECTH NEPECUET OT 00BEM-

HBIX JI0JIEH K MOJIbHBIM TI0 (hopmyJie:

X = )

Myd, 1\, M d,
M,d vV | M,d

rae M; — MosiipHasi Macca i-ro KOMIIOHEHTA, d; — MJIOTHOCTh YUCTOM KHUJKOCTU IpU TeMIepaType
onbita 7. CocTaBbl IPUTOTOBJIEHHBIX CMECEH 3aHOCATCS B COOTBETCTBYIOLIME CTOJIONBI TaOauLIbI 1
pe3ynbTaroB. [lanee npoBoAsTCA M3MEPEHUS MOKa3aTeNsl NPEIOMIIEHHS IPUTOTOBIEHHBIX CMECEH.
OTH TaHHBIC WUCIOJB3YIOTCS B Ka4eCTBE KAIMOPOBOYHBIX MPH ONPEACIICHUN COCTaBa MapoBoi da-
3bl. IIpu 3TOM mpenmnonararoT, 4YTo MOKa3aTeslb NPEIOMIIEHUS] CMECU JIMHEMHO 3aBUCUT OT 00BbEM-
HOM J10JI1 BTOPOT'O KOMIIOHEHTa pacTBOPA.

Omnpenenenue mokasarelss mpesnomiieHus (n) mpoBoauTcst B pedpakromerpe AbOOe, cxema
KOTOpOTro n300paxeHa Ha puc.5. [[s nosydeHus cOoCTaBUMbIX JaHHBIX MPHU KaXJA0M OIpenerie-
HUM 1 CIEelyeT J0OMBAThCS TaKOro B3aUMHOro pacnosiokeHus npusMm I, II u ocu TpyOsl, 4TOOBI
IpaHMIIa CBETJION0 U TEMHOTO MOJIsI MPOXOIUIIa BCE BpeMsl uepe3 MepeKkpecTie, UMEIoLIMecs B 3pu-
TenbHOM TpyOe. [llkana mporpaayupoBaHa, HOITOMY IEpEeMEIIAIOIIMNACS yKa3aTelb cpa3y e JaeT
3HAUEHUE [0Ka3aTessl MPEJIOMIICHUS UCTIBITYeMOM )uakocTu. [lonyyeHHble 3HaUe€HUs 3aHOCATCS B
TabnuIy pe3yibTaroB. Jlayee, UCMONb3ysl CTaHAAPTHOE MPOTPAMMHOE OOecTeueHHe (Hampumep,
EXELL, ORIGIN #u T.11.) cTpouTcs rpaguk 3aBUCUMOCTH 1 = f(V3), C TOMOLIbIO METOAa HAUMEHb-
IIMX KBAJIPaTOB OINPENENAIOTCS MapaMmeTpsl perpeccuu (cM. Cmamucmuueckas obpabomka Oam-
HbIX dKchepumenma). B nanpHelIeM ¢ ee IOMOIIbIO pAaCCUUTHIBAETCS] COCTaB MapoBOM (passl.
[Tocne mocTpoeHns: KaTmOPOBOYHOM KPUBOM MOKHO NMPHUCTYNATh K U3MEPEHUIO TeMIepaTyp KuIe-
HUs cMmecel. [t 3Toro ucnosnb3yercs npuoop, n300paxeHHbli Ha puc.6. OH COCTOUT U3 KONOHI 1,
TEpMOMETpa 2 M XoNoAuIbHUKA 3. B yKpemieHHyto Ha mTatuBe koji0y BiauBaroT 10-15 mi oxHoi
U3 MIPUTOTOBIICHHBIX cMeceil. Bo m30exaHue meperpeBa UAKOCTH B COCY[ J00aBISIOT HEMHOTO
MEJIKUX KyCOYKOB (apdopa Wiu CTEKISHHBIC KaWUIIPHI (3amasHHBIM KOHIIOM BBepX). Kammms-
Pl TOJDKHBI 3aHMMAaTh BEPTUKAIBHOE WM HAKJIOHHOE MOJ0XKEHUE. 3aTeM ropiio KoJIObl 3aKpbIBa-
eTcs MPOOKOI C TEPMOMETPOM, MPHUYEM IIAPHK TEPMOMETPA TOJDKEH OBITh MOTPY>KEH B KUAKOCTD.
K xonbe npucoemuHseTCs XOJOIMIBHHUK C IIPOTOYHON BOJIOM, a 1O KOOy MOABOAUTCS Tiedub. [1o-
cJle TOro, KaKk TeMIlepaTypa 3aKUIEeBIIEH KHUJIKOCTU NEPECTAET U3MEHATHCS, XOJOJWIBHUK MIEPEBO-

IAT B mojiokeHue 2'. B 3apaHee mpUTrOTOBICHHYIO TPOOUPKY OTOMpAIOT 5-8 Kareiab KOHJIEHcaTa,



MOCJIE YeT0 MPOOUPKY 3aKPHIBAIOT MPOOKOM, a XOJIOAMIBHUK BO3BPAIIAIOT B MPEKHEE MOJIOKEHHUE.
Kunsiaenne npomomkaeTcs eiie HECKOIbKO MUHYT, €Ile pa3 (PUKCUPYETCs TeMIlepaTypa KUIICHHUS,
MOJTyYEHHBIE 3HAYCHUS 7y nau., 1 xunxon. 3AHOCSITCS B TAOMUILY pe3ynbTaToB. Pa3inune B 3HAUCHUSAX
Tun. HE JOTKHO MpeBbIIAThH 1 rpagyc. ONbITH MOBTOPSIOT ¢ OCTaIbHBIMU cMecsaMu. CocTaB mapo-

BOM (ha3pl OMpeesnstoT Mo KaauOpOBOUYHOW KPUBOW, M3MEPsIsl TOKA3aTEIH MPEIOMIICHHS KOH/ICH Ca-

TOB.

Puc.5. Cxema pedpaktomeTpa Abbe:

1 - 3epkano, 2 — cuctemMa NpusM, 3 — TOHKUIA CITON XUAKOCTU MEXAY Npu3Mamu, 4 —
yKasaTtenb, 5 - wkana, 6 — ontudeckas Tpyba, 7 — okynsp, 8 — pacnosioXXeHNE rpaHuLibl MeX-

Ay CBET/IbIM N TEMHbLIM MOJIEM MNMPU OTCHETE MNMOKa3aTesiIA NpesioMIEHNA.

-
v
.

*
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{
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Puc.6. MNMpubop ansa otbopa npob naposon
¢dasbl: 1 — konba c pacTtsopomM, 2, 2' - Xono-
ANNBHUK

Ha ocHOBaHMHM MOJTy4eHHBIX JAaHHBIX CTPOUTCS TpauK «TeMIepaTypa KUICHHS — COCTaB
mapa — COCTaB HUAKOCTW» IMPH MOCTOSHHOM JaBJ€HHH, paBHOM atMmocdepHoMy. HeoOxonumebie
JUTSL PAaCYETOB MapaMeTphl YpaBHEHHsI AHTYaHa JIJs UHIUBUAYaIbHBIX BEUIECTB MPUBEACHBI B Ta0-
JULE B KOHLIE PYKOBOJICTBA.
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I11. 3AIIUCBH U OBPABOTKA OKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB

PesynbTaThl 3KCIIEpUMEHTa 3aHOCATCS B Ta0nuily | u HaHOCsSTCS Ha rpaduk B BUAe 7,x-AUarpaMMbl
V3YyYEHHOUN ABYXKOMIIOHEHTHON CUCTEMBI.

Ta6nuua 1. KoopanHaTbl KpMBbIX ha30BOro paBHOBECUS «XKUIKOCTb-Map.

CocTaB )uaKoH (a3sl Temneparypa kunenwus, °C [Tokazarens mpenom- Cocras
10 2-My KOMIIOHEHTY JICHUS napa
06.% Mon.% 10 rnocine CpenHsst UCX.p-p | KOHAEHcaT

otbopa otbopa

Pacuer k03¢ ¢uIMeHTOB aKTUBHOCTU MNpoBoauTcs 1o ¢opmynam (11), mpuBeaeHHBIM B
TeopeTndeckoM BBeaeHuu. [lomyueHnsle 3HaueHus Inya u Inyp 3aHOCSTCS B TAaONUIly 2 1 HAHOCSATCS
Ha rpaduk. OOpaTuTe BHUMaHUE, YTO YUCICHHbIC 3HAYeHUS KO3(PPUIIMEHTOB aKTUBHOCTH OIpe/ie-
JICHBI TIPH Pa3IIMYHBIX TEMIIepaTypax (TemIeparypax KHIIEHHUs] CMECEii), T03TOMY, CTPOTO TOBOPS,
anreOpanyecKue Orepary ¢ HUIMU KOPPEKTHBI TOJIBKO B TOM CIIydae, KOr/ia IPHHUMAETCS THUIIOTe-

3a 0 HE3aBUCHUMOCTHU 3HAYCHUU KOS(i)CI)I/II_II/IeHTOB AKTUBHOCTH OT TEMIICPATYPHI.

Tabnuua 2. KoadpdurumeHTbl akTUBHOCTU KOMMOHEHTOB pacTBopa.

CocraB *KuaKoii passl, x Inya Inyg

Pacuem napamempos mepmoounamuieckou Mooenu pacmeopa

I[J'DI HaXOXKIACHUA HCU3BCCTHLIX MApaMCTPOB MOKHO HCIIOJIB30BaTh PA3JIMYHBIC TCPMOJUHAMU-

YCCKUC CBOfICTBa, IIOCKOJIbKY OHH CBA3aHbBI MCXKIY coboit TCPMOAUHAMHUYCCKUMHU COOTHOIICHHA-

2
{5 () () (), 158
or ), or\1)), ), or),, or

pin

oG oG oG
w =8 ,uA=G—x(—j ,uB=G+<1—x)[—j BN GE)
on; Ox p.T; Ox P,

1
MU :

p,T,n[il’lj

HpI/I AHAIIUTUYCCKOM BBIPAXCHUNU TCPMOIAMHAMHUYCCKUX CBOMCTB PacTBOPOB OTIMYHA HECUACAIIb-
HBIX PaCTBOPOB OT HJACAJIBHBIX BBIPAXKACTCA B TOM, YTO TEPMOAUHAMUYCCKUX COOTHOUICHUAX I10-
ABJIFIOTCA OOIOJHHUTCIIBHBIC CJIAaraCMbIC WJIM MHOXKHUTCIIU, COACPIKAIINEC TAaK HA3bIBACMBIC «IIapa-

MCTPbIL BSaI/IMOI[ef/'ICTBI/IH KOMIIOHCHTOB». Haan/IMep, 3HAYCHUC CAMHCTBCHHOI'O ITapaMETpa B3au-

' [Tpu BBIBOZIE 3THX DOPMYIT HCIIOIH30BAHO CBOMCTBO XapaKTEPUCTHUHOCTH dHepruu ['n66ca

11



MOJICHCTBHUS agp B «PETYJSIPHOM» PACTBOPE MOXKHO ONPEICITUTH C MOMOIIBIO JI000H U3 mepeduc-
JeHHBIX HWKe QyHKiuh. JHeprus ['mb66ca obpa3oBaHus (CMEIICHHUs KOMIIOHEHTOB) TaKOTO pac-
TBOpa npu 1 = const ONMUCHIBACTCS BHIPAKCHUEM

AGx,T)=A,,.G(x,T) =

= RT((1-x)In(1 - x)+ xInx) + RT((1 - x)lny , + xlny, )=, (13)

= RT((1 - x)In(1 - x)+ xInx) + x(1 - x)a,,
OTHOCHTEJIbHBIA XUMUYECKUI TTOTEHIMAT U KO3((PHUIIMEHT aKTUBHOCTH KOMITOHEHTa A

Au, (x,T) = RTIn(1 - x)+ x>, v, =expi{x’a, /RT}, (14)
OTHOCHTENIbHBIA XUMUYECKUN TIOTEHIUAT U K03 (PUIIMEeHT akTHBHOCTH KOMIIOHEHTa B

Apg(x,T) = RTInx + (1-x)*ay, , v =exp{(1-x)’a, /RT}. (15)
OOBIYHO 3HAYCHHS MAPaMETPOB B3aMMOJCHUCTBHSI MOJOMPAIOT TaK, YTOOBI yIalOCh OMKHCATH BCE
HMCIOIIUCCA JaHHBIC B IPCACIax HOFpeIHHOCTCﬁ HX OIIPCACIICHUS. Ecmu KaKI/Ie-JII/I60 JAaHHBIC OIIN-
caThb HE yJaeTcsi, MOJEb YCIOXKHSCTCS, T.€. YBEIMUNBACTCS YHCIIO BapbUPYEMBIX ITapaMETPOB a;.
Ecnu HeckobKo MoJIeNelt MO3BOJISIOT ONMKUCHIBATH SKCIIEPUMEHTAIBHBIE JJAHHBIC OJJMHAKOBO XOpO-

aio, BBI6I/IpaIOT Ty, KOTOpasa COACPKUT MCHBIICC YUCIIO ITapaMCTPOB.

Pacuem pasnosecus HCUOKOCHIU U napa.

VYcnoBus paBHOBecHs 3alMCHIBAIOTCA Yyepe3 a0COMOTHbIE 3HaueHus pyHkuuil ['md6ca, B TO
BpeMsl KaK SKCIEPUMEHTAIbHO ONPEIENISIOTCSI OTHOCUTEIbHbIE 3HAUEHHUSI, U3BECTHBIE C TOUHOCTHIO
110 TIOCTOSIHHOM Benu4uHbL. [Ipu pacueTax paBHOBECHI TEPMOAMHAMUYECKHE MTOTEHIMANBI Pa3HBIX
(a3 cucTeMbl CPaBHUBAIOTCS MEXKIY COOOM, TAKOE COMOCTABICHNE KOPPEKTHO TOJIBKO TOT/1a, KOT/Aa
(GYHKIIMU UMEIOT €IMHBIM YPOBEHBb OTCUETa IS BCEX YUYaCTBYIOIIMX B pacuere (a3. Hampumep,
€CJIM B cUcTeMe 00pasyroTcs map U KHUAKOCTh, YIOOHO 32 YPOBEHb OTCUETa BHIOpATh CMECh JKHU/I-
KUX KOMIOHEHTOB. Torna obpazoBaHue mapa U3 KHJIKHUX KOMIIOHEHTOB MOXKHO MPEJICTaBUTh Kak
MOCJICAOBATCIIBHOCTL ABYX HNPOLCCCOB — HUCIAPCHUA KOMIIOHCHTOB WM CMCHICHUC T'a30B. 9Hepr1/151

['n06ca nepexos U3 )KUIKOTO COCTOSIHUS B UJI€aNIbHBIN Ta3 (I1ap) ONMCHIBAETCS BBIPAXKEHUEM:
AG”¢ = AH; — TAS;=—RTIn( p}), (16)

a SHEprud I'u60ca cmelIeHus B3STHIX B COOTBECTCTBYIOIINX KOJIMYCCTBAX UACAIIBHBIX I'a30B COCTA-

BUT:

AmixG(g) =

A-x)Ap, +xAu, =(1-x)RTInp, +xRTIn p, = RT{(1 —x)In(1 -x)P+ xInxP} =

= RT{(1 — x)-In(1 — x) + xInx+ InP} =-T-Sig + RTInP. (17)
CymmupoBanue sHepruii ['m60ca IByX 3THX CTaJUU MPOIecca MPUBOIUT K BBIPAKCHUIO TS DHEP-

ruu ['n66ca oOpazoBaHus mapa U3 )KUIKUX KOMIIOHEHTOB:

12



G(V)—(1-x)u% —xu%' = RT{1-x)In(1-x)+xInx)+ RT(InP—(1—x)In p%, —xIn p}).
(18)
Tak kak 3a ypoBeHb OTCU€Ta CBOWCTB (ha3 BHIOpaHbI B3AUMHO PACTBOPUMBIE KHUJIKHE KOMIIOHEHTBI,

TO OTHOCUTENBHO HUX dHeprus ' mb0ca naeanbHOro KUIKOro pacTBopa:

G()—(1—x)u% —xuy' = RT{(1-x)In(1-x)+xInx). (19)
[TpakTHyeckoe MCIONB30BaHUE ATHX BBIPAKEHUI IMPU pacueTe paBHOBECUS >KUIKOCTb-NAP B CHC-
TeMe O6eH30-XJ10pOeH301 pazodpano B [Ipumepe 1.

IMpumep 1.
Paccunraiite P-x-guarpammy (7 = 350 K) n1ByXKOMIIOHEHTHOM cHCTEMbI OEH30J1 — XJIOPOEH30.
W3BecTHO, YTO KOMIIOHEHThI HEOTPAHUYEHHO PACTBOPHUMBI B KHJIKOM COCTOSHUH, 00pa3yloT uie-
aNbHBIN pacTBOp. JlaBNeHUs HACBHIIICHHBIX TAPOB B HHTEPBAJEe TEMIIEpATyp OMHCHIBAIOTCS YpaBHE-
HUSAMU AHTyaHa:

lgpCeHg (bar) =4.72853 — 1660.652/(T - 1.461), T (K)
1gpCsHsCl (bar) =4.11083 — 1435.675/(T — 55.124)

Pewenue:
Bocnonb3yemcs aist pacueta nporpammoit PhDi. Duepruun I'n60ca nmapa, orcuutaHHast OTHOCH-
TEJIBHO KHUJIKUX KOMIIOHEHTOB 3aITUCHIBAIOTCS B BUJIE:
G(v) = (1-x)u% —xu%' = RT{(1 — x)-In(1 — x) + x-Inx} +
+ RT{InP —2.3-(1 — x)-(4.72853— 1660.652/(T — 1.461)) — 2.3-x-(4.11083 — 1435.675/(T —
55.124)).
Jost sxuakon ¢asel sHeprus [ m66ca, orcunTaHHasi OTHOCUTENBHO MHIWBHUAYATbHBIX KHIKUX KOM-
MOHEHTOB 3aIMUCBIBACTCS CIIEIYIONINM 00pa3zoM
G()—(1—x)u% —xuy' = RT{(1 — x)In(1 — x) + x-Inx}
Jlasiee oTkpbeIBaeM pabouee okHO mporpamMmMbl PhDi, BBoguM Ha3BaHue cucTeMbl B OKHO «Ha3Banue
3a/1aun», B OKHO «BbIpaskeHus s pacuera sHepruu ['m606ca» BBogum ¢ynkuuu G(l) u G(g), ot-
CUMTAHHBIE OTHOCHUTEIBHO XKUAKUX KOMIIOHEHTOB (T.€. BBIPKEHHS, CTOSIIME B MPABBIX YACTAX
IBYyX TmocienHux ypaBHeHu#). O6osznauaem mpoussenenue RT{(1 —x)In(l —x)+ x-Inx} kak
—T-Sid. BeiOupaem KoOpaAMHATHI, B KOTOPBIX cTpouTcs rpaduk (Y — 3TO IaBlICHHUE), UHTEPBAJ JaB-
nenuit (0+2 K), remneparypa (350 K), ycranaBnusaem uncio toudek (300 mo ocu X U CTOJIBKO K€ -

no ocu Y) u kHonkoit F9 3amyckaem nporpammy. Pabouee 0kHO mporpaMMbl IPUBEEHO HUXKE.
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Ecnu Ol pacTBOpP KOMIIOHCHTOB HEJIb34 OBLIO OmIHUcaTh B paMKax HHCaHBHOﬁ MOJICIH, TO HOTpe60—

BaJIUCh ObI 00JIee CI0XKHbIE 3aBUCUMOCTH, U3MEHMWIIOCH OBl BhIpa)keHue it sHepruu [ nb0ca xua-

Koii aser u Bup (pa3oBoit quarpamMmel. Hampumep, ecim OBl 9TH ke /1Ba BEIIECTBA 00Pa30BBIBAIH
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aTepMaJIbHBINA PACTBOP C MapaMeTPOM B3aUMOJIEHCTBUSI, paBHBIM 16.5 win —16.5, To sHepruun ['mo6-

Oca >kuaKoi (pa3bl 3aMMChIBATIUCH OBl B pad0ueM OKHE MPOTPAMMBI CJIETYIONIUM 00pa3oM:

gl = T*Sid + x*(1 — x)*16.5%T wm gl = T*Sid — x*(1 — x)*16.5*T,

Paccuurannbie (I)a3OBBIe AuarpaMMbl MPUBCIACHLI HUKC!

aopl = 16.5 aopl = -16.5

: ¥, 03 b3 07 e e o7 Y o9 1 ST T T T T T T T T, g T T g T

VALLARERN
4 ¥
MonsHas gons (X) C8HG & cucreme C6H6-CBHSCI MoriHasi gons (X) C8H6 & cucreme C6H6-CEHSCI

Takum 06p2130M, BUO (1)8.30B01>i AuarpaMmbl CYHIECTBEHHO 3aBUCUT OT THUIIA MCKYACTUYHBIX B3an-

MOJCUCTBUM, YUCIICHHBIMU XapAKTEPUCTUKAMU KOTOPBIX SABISAIOTCS MapaMETPhl B3aUMOICHCTBHSL.

IV.ITPEJACTABJIEHUE PE3YJBbTATOB PACUETA
Jlasiee, B 3aBUCMMOCTH OT 3a1aHUS NIPENIOJABATEINS], ONPEAEIISIOTCS TapaMeTpbl B3aUMOJEH-
CTBHUA @; M PACCUUTHIBAIOTCA 1-x U P-x auarpaMMa MCCIIEIOBAaHHOM CHCTEMBI. Tak Kak Bce Ipejia-
raemble B IPAKTUKyMe CMECH 00pa3yloT pacTBOPHI, [0 CBOMCTBAM HE3HAUMTEIHHO OTIMYAIOLIUECS
OT MJEAbHBIX, IS X ONMCAHUSA JOCTATOYHO IIPOBEPUTH, OAUHUHAIOTCA JIN OHU MOJEIH PEryJIsip-

HBIX paCTBOPOB. I[J'ISI 9TOTO H606XOI[I/IMO 3aIl0JIHUTB BCIIOMOT'aTCIIbHYIO Ta6J'II/II_Iy

X YA MAex l’lACX/x2 'YB HBex HBSX/( l_x)2
ko ex k_ ex
SH //2 M% 2
a, =% Ay, =———"— d-x)
00 — k 00 k

rze k — 4uciio ToueK, UCIOJIb30BaHHBIX IIPU pacyere.

[Ipu pacuere mapamMeTpoB B3aUMOJICHCTBHS CIETyeT UCIIOIB30BATh JaHHBIC IS COCTaBOB B
untepBaie 0.25+0.75, Tak xak k03P PHUIUEHTH aKTUBHOCTH BOJIM3HM YUCTHIX KOMIIOHEHTOB OIpe/ie-
JISIFOTCSL ¢ OTHOCHUTENBHO OOJIBIION ommOKoi. Pe3ynpraTel pacuera mpuBOATCSA B BHIE IpaguKoOB
T-x m P-x-nuarpamm uccnenyeMoil cucrembl. Ha 7-x-auarpamMmy cienyeT HaHECTH IKCIIEPHMEH-

TaJIbHO MMOJTYYCHHBIC TOYKHN (1)a30B1>1x KPHBbIX.
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VI. YUCJIEHHBIE 3HAYEHUS CBOMCTB BEIIECTB, UCITIOJIB3YIOIUECS ITPH
PACYETAX ®A30BbIX TUATPAMM
dusnveckue CBOWCTBA HHIANBHIYaJIbHBIX BEIIECTB U ITAPaMETPhl ypaBHEHHs AHTyaHa
lg(p/mm. pm. cm.)=A — (B /(T + C))

AJId JaBJICHWA HACBIIICHHBIX IIApOB

BemectBo M d np Tiun A B C
Xnopodopm 119.39 1.489 | 1.4457 | 61.0 6.90328 1163.00 227.0
I'excan 86.17 0.660 | 1.3754 | 68.7 6.87773 1171.53 224.37
benzon 78.11 0.879 | 1.5017 | 80.0 6.91210 1214.61 221.20
AueroH 58.08 0.792 | 1.3591 | 56.0 7.19038 1233.40 230.00
OrtaHon 46.07 0.789 | 1.3610 | 80.0 8.24169 1652.60 230.0
N3onponunosslit 60.90 0.785 | 1.3776 | 82.0 8.78200 | 2097.97 269.70
CIHPT
CCl4 153.84 1.595 | 1.4610 | 76.7 6.93390 1245.00 230.00

[TapameTpsr ypaBHeHust AntyaHna lg(p/6ap) = A — (B /(T + C))
JUISL TaBJICHUS HACBHIICHHBIX MTAPOB MHIMBHYaJbHBIX BEIIECTB

(mo manubM NIST: http://webbook.nist.gov/chemistry)

BemectBo dopmyna A B C T,K
xJyiopodopM CHCI, 4.20772 1233.129 —40.953 215.0 + 334 .4
I'excan CeHi4 4.00266 1171.530 —48.784 | 286.18 + 342.69
HUKJIOTEKCAaH CeHi1o 3.17125 780.637 -107.29 | 315.70 = 353.90
benzon CeHs 4.72583 1660.652 -1.461 3334 +373.4
MetumTHiKeToH | CH3COC,Hs 3.98940 1150.207 —-63.904 314.5 +370.5
AtneToH CH;COCH; 4.42448 1312.253 —-32.445 | 259.16 +507.60
STHJIALIETAT CH;COOC,H; 4.22809 1245.702 —55.189 | 288.73 =+ 348.98
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