8. UBYUYEHUE ®A30BbIX AUATPAMM TPEXKOMMOHEHTHbIX CUCTEM C
OrPAHUNYEHHOW B3AMMHOW PACTBOPUMOCTbIO

B cnyyae TpPexXKOMMOHEHTHbIX CUCTEM, TaK Xe€, Kak M B CUCTEMAX ABYXKOMMOHEHTHbIX,
BO3MOXHbl HEOrpaHMYEHHAs M OrpaHMyeHHas B3auMHasi pacTBOPMMOCTb BELLECTB, 06pasytoLLmx
pactBop. lpuv 3TOM B OTAE/NbHbIX C/y4dasxXx Mpyv HEKOTOPOW OnpeaeseHHo TemnepaType
HabntoaaeTcs nepexoa OT OrpaHUMYEHHON pPacTBOPUMMOCTU K HEOrpaHW4YeHHol. DTa TemnepaTypa

Ha3blBaeTcs "KpUTUYECKON TeMnepaTypon pacTtBopeHusa".

I. TEOPETUYECKOE BBEJIEHHUE

1. Tuazpamma I'uooca-Pozeoom

CocTaBbl TPEXKOMIIOHEHTHOH CHUCTEMBI YJIOOHO TPEJCTABIATh C IMOMOIIBK PaBHOCTOPOHHETO
TpeyroiapHuka (nauarpamma ['mu60ca-Pozeboma) (puc.l). BepmmHbl Takoro TpeyrojbHHKa
COOTBETCTBYIOT 4YUCThIM KommoHeHTam (A, B, C), Touku BHYTpH — BCEBO3MOXKHBIM COCTaBaM
TPEXKOMIIOHEHTHON CHCTEeMbI. TOYKM Ha CTOpPOHAX TPEYTOJIbHUKA OTBEUYAIOT COCTAaBAM TPAHHMUYHBIX
JIBYXKOMITOHEHTHBIX chcTeM. OmyctiM u3 Toukd O BHYTpH TpeyrojbHUKA MEPICHANKYIIAPHI Ha €ro
cTopoHbl. [IpumMem BBICOTY TpeyroibHUKA 3a eIuHUIly. [[nnHa meprneHauKyispa, OmymeHHOro Ha
CTOpOHY, TPOTUBOIIOJIOXKHYIO BepuimHe A, paBHAa MOJBHOW (BECOBOW,00bEMHOM) J0JE XA

komronenrta A B Touke O u T.1.
HaHOMHI/IM, dTO CyMMa MNEPHCHAUKYJIISIPOB, OMNYIICHHBIX Ha CTOPOHBI M3 000K TOYKHU BHYTpH PaBHOCTOPOHHETO
TPCYTrOJIbHUKA, paBHA BBICOTC 3TOT'0 TPCYTOJIbHUKA. CyMMa MOJIBHBIX (BCCOBLIX, 06'I)CMHI)IX) I[OIIeﬁ paBHAa CAUHULIC
xa txg txc=1

Huarpamma ['n60ca-Po3zenOoma mpeacTaBiseT TPEXKOMIOHEHTHYIO CUCTEMY MpU (UKCHPOBAHHBIX
TemIepatype M JaBieHHH. Eciau mpu Bcex cocTaBax cucTeMa o0pa3yeTr >KUAKHH (MU TBEp.blil)
pacTBop, T.. 0HY (pa3y, Ha AUarpamMMmy He ciIeqyeT HaHOCUTh HUKakUX (a30oBbIX rpanul (puc.l). B
COOTBETCTBMU C IpaBuiIoM (a3 ['mb6ca B 3TOM ciryuae

f=c—p =3(kommnonenra) — 1(da3za) =2
YUCIIO CTENeHel cBOOOABI PaBHO ABYM. MOXKHO HE3aBHCUMO MEHSTH J[Ba COCTaBa, HAIIPHUMED, XA, XB,
U TIPH 3TOM OCTaBaThCsI B 00JIACTH PABHOBECHOMN (ha3bl — TPEXKOMIIOHEHTHOTO )KUIKOTO (TBEPIOTO)

pacTBopa.
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\Q- \'0 PucyHok 1. TpeyronbHuk N'mébca - Pozeboma
A 0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 C

Ecnmu B cucremMe B HEKOTOPO# 00JacTH COCTaBOB HAOIOMAETCS paccilanBaHHe, TuarpaMma UMeeT
BHU/I, IPUBE/ICHHBIN Ha pucyHKe 2. Ha quarpamme nosiBisieTcst 001acTh 1ByX¢a3HOro paBHOBecHs. B
touke L cucrema coctout u3 aByx a3, B Ha30BOM paBHOBECHUH HAXOJSATCS JIBA TPEXKOMITOHEHTHBIX
pactBopa. Ux cocraBel coorBercTByroT Toukam L’ u L” mHa pucynke. CocraBel paBHOBECHBIX
pacTBOpOB, OOpasyoluXcs IMPH paccilauBaHUM, CcOoeluHEHbl KoHHoAamu. [lpu paccrmamBanHuu B
TPEXKOMIIOHEHTHOM cucTeme mpaBuio ¢a3 [mb6ca nmeeT BUj
f = c-p = 3(xommnonenTa) — 2(dasnr) = 1

[Ipy MOCTOSHHBIX TeMIlepaType W JaBICHUU MOKHO CBOOOJHO MEHSTh OJHY MOJIBHYIO JOJIO,
HaTpuMep, Xa, ¥ OCTABaThCS B O0JIACTH pacciavBaHUs (OJHA CTENEHb CBOOOMBI). MEHsA Xa , MBI

MCHAEM U COCTaBbl PABHOBCCHBIX (1)213, MEPEXO0JuM OT KOHHOJbI K KOHHO/IE.

B

PucyHok 2. TpeyronbHuk MNv66ca - Poseboma
AN CUCTEMbI C OFpaHWYEHHOM B3aWMMHOMN
pPacTBOPUMOCTbIO ABYX KOMMOHEHTOB.




PaccianBaHue TpPOMCXOAWT B TOM Cliydae, KOIJa IMOJydYarolqudecs B pesyibrare nBe ¢as3bl (aBa

TPEXKOMITOHEHTHBIX PacTBOpPA, pa3leieHHBIX I'PaHUIICH paszerna) UMEIOT MEHBIIYI0 dHepruto ['mb0ca, 4eM McxomHas

omHOoa3Has cHUCTeMa (TPEXKOMIOHEHTHBIH pacTBOpP) TOTO e OpyTTo-cocTaBa. CaMONpOH3BONBHEIA MPOIIECC

paccnauBaHUA (p,T=const) MOXKeT HATH TOIBKO C HOHIKEHIEM dHeprun [ nbocal

2. M30Tepma B3aMMHON PaCTBOPHMMOCTH

Msbl paccMOTpUM, Kak MOJy4aeTcsl M30TepMa B3aMMHOM PacTBOPUMOCTH Ui Clydas, KOrjaa
TpoifHasl cucTeMa pacmajgaeTcs Ha JABE paBHOBECHbIE KUAKHE (a3bl. DTO BO3MOXKHO, KOTJa CHCTEMa
COCTOMT W3 JIBYX B3aUMHO HEPACTBOPUMBIX KOMIIOHEHTOB W TPEThETr0, HEOTPAaHUYCHHO
pPacTBOPUMOTO B Ka)JIOM M3 TEPBBIX JBYX. 3Has CBOMCTBA BEIIECTB, COCTABISIONINX HAMEUCHHYIO
JUISL ICCTIEIOBAHUSI TPOMHYIO CHCTEMY, MOXHO JIETKO PEIINTh, KaKOB OyneT OOl BUA MCKOMOIt
JIUarpamMMbl paCTBOPUMOCTH.

[IpenBunenne, xots Obl camoe 00IIee, KOHEYHBIX pPE3yJIbTaTOB MO3BOJISIET BECTH padOTy B
NOps/IKE, TOIYCKAIOUIEM 3HAUNTENIbHYI0 5KOHOMHIO KaK BPEMEHH, TaK U PEaKTUBOB.

Eme 1o paboTel cieayeT HapucoBaTh OPUEHTHPOBOYHO MOJOKEHHE 00JacTH paccaauBaHUs Ha
tpeyronbHuke ['n60ca. Ecnu, Hampumep, nanel Boma (A), stunossiii ciimpt (B) u 6enson (C), o
M3BECTHO, YTO BOJa U OEH30JI MPU KOMHATHOW TeMIEepaType O4YeHb cIabo B3aHMMHO PacTBOPHUMEI,
TOTJa KaK STHJIOBBIA CIIUPT HEOTPAaHUYEHHO PACTBOPUM H B BOJe, M B OeHzone. CienoBaTenbHO,
0051acTh pacciaauBaHUs JIOJDKHA 3aXBaThiBaTh NpakTudeckd Bcto cTpoHy (AC) TpeyronbHuKa Ha
pUCyHKE 1. DTUIIOBBII CIUPT MOYKET B HEKOTOPOW CTENEHU OJHOBPEMEHHO PACTBOPATH KAK BOAY,
TaK ¥ OEH30J1, 8 TOTOMY HEKOTOpasi 00JIaCTh IUIOIIAIN TPEYrojdbHUKa BOMU3U BepiunHbl (B) nomkna
OTBEYaTh TPEXKOMIIOHEHTHOMY pactBopy. Eciu mipu 3ToM ydectsb, uto mo cropoHam (AB) u (BC)
UMEEeT MECTO HeOrpaHHMUEHHasi paCTBOPUMOCTh, TO TpaHHIla 00JIACTH pacCilauBaHUs JIOJKHA UMETh

BUJ] IPUOJIM3UTEIBHO, KaK Y KPUBbIX, HAHECEHHBIX CIUIONIHON U MyHKTHUPHOW JIMHUSIMU HAa PUCYHKE

1.

II. SKCIIEPUMEHTAJIbBHAS YACTb
Jliis mepBoii cepuu TUTPOBAHHIA TOTOBATCSI PACTBOPHI, cojieprKaiue (1o o0beMy, Mo BECY HITU B
MOJIBHBIX JOJISIX, B 3aBUCUMOCTH OT 3amanusi) 90% A u 10% B, 80% A u 20% B, 70% A u 30% B,
60% A 1 40% B, 50% A u 50% B.
[Tocne noGaBneHusi HeKOTOporo koimyecTBa KommoHeHTa (C) HabmomaeTcs MOMYTHEHHE
pacTBopa BcieAcTBUE 00pazoBaHus BTOpoid (pa3el. CocTaB TPOMHON CHCTEMBI, OTBEYAIOIIEH TIEPBBHIM

IIpU3HAKaM IIOMYTHEHUs, Ha pUCyHKe | momeueH Toukoi (a’).



[Tonmoxxenne touku (a') ompepensieTcss cieayrommM obpazom. Haxoamm, kKakoi MpOLEHT OT
o0mero ooseMa cocrasiisieT 00beM 100aBiIeHHOro kommnonenra C.

Co yucno ma (C) 1100
yucno mn (A)+uyucno mn (B)+uucno ma (C)

Takum o0pa3om, MCKOMas TOYKA JIKUT HA MEPECEUEHUHU MPSMOM, cOoequHsIomeld Touky | u
BepiuHy (C), 1 MMHUH, TapaenbHoi cropone (AB), oTBeuatomieit unciy % xommnonenra (C).

"

Takum jxe 00pa3oM HaxOIWTCS TMOJIOKEHUE cleAyrommux Touek a', a'' u T.ja. JluHus,
MPOBEJCHHAS 10 ATHM TOYKaM, MPEACTaBISCT COOOM y4acTOK TpaHHIBI 00JacTH pacclauBaHWsL.
dopma NoSy4eHHON KPUBOM MOKA3bIBAET, YTO MOCIIE MSATOTO TUTPOBAHUS HAWJIEHO OKOJIO MOJIOBUHBI
TpaHMIIBI 00JIACTH paccllanBaHMs, ¥ TUTPOBATH OMHAPHBIE CMECH elie Oosee OoraTbie KOMITOHEHTOM
(B) yxe HeT cMpIcia, Tak Kak MO0 OyJeT pacxoaoBaTbes CMIIKOM MHOro kKommoHeHTa (C), 1ubo,
BOOOIIIE, JTMHMS, COCIMHAONIAs TOYKY MCXOIHOTO cocTaBa Ha cropoHe (AB) ¢ Bepmunoit (C), He
Oyzaer mepecekaTh 001acTh pacciauBanus, Hanpumep, TuHus (CX) Ha pucyske 1. [ToaTomy MOXKHO
nepexonuTh k cepun pactBopos (BC) ¢ cocraBamu 10% B 1 90% C, 20% B u 80% C, 30% B u 70%
C, 40% B u 60% C, 50% B u 50% C u Bectu TuTpoBaHue komrnoHeHToM (A). IIpu sTom nonyyaercs
BTOpasi BETBb KPUBOM pacClianBaHUsl.

Ecnu mepBble MATh TUTPOBAHMUN MOKA3BIBAIOT, YTO OXKHIAETCS KPHUBasi, MOAOOHAs MyHKTUPHON
KpPUBOW Ha pUCYHKE 1, TO, KOHEYHO, 00€ CeprH MCXOTHBIX OMHAPHBIX PACTBOPOB HAJIO MPOIOJIKUTH
B CTOpPOHY eme Oombiiero coaepxaHusi kommnonenta (B). KonmdectBo HEOOXOIMMBIX
JIOTIOJIHUTEINIHBIX TUTPOBAHUN OINpeAessieTcsi caMuM padOoTalolMM Ha OCHOBAHHUU (DOPMBI yxKe
MOJTyYEHHOTO y4acTKa KPUBOM.

[IpakTruecku ymoOHee BCEro OTMEpPUBATh KOMIIOHEHTHI THTPYEMOH CMECH C IOMOIIbIO
OIOpeTKM M TEepPECUUTHIBATH B3SAThIE OOBEMBI Ha BECOBBIE MPOLEHTHl WM MOJBHBIE JOJIH.
TutrpoBanue BeeTCs B OOBIYHBIX MPOOUPKAX, OOIINI 00BEM TUTPYEMON JBOWHOM cMecu OepeTcs 6-
10 M1 B 3aBUCHMOCTH OT EMKOCTH TTPOOUPKH.

TutpoBaHue BeACTCS C TOYHOCTHIO J0 OfHOW Karumu. ComepKumMoe MPOOHPOK TMOCIe KaXkI0TO
M00aBIICHUS KOMIIOHEHTA, HaXOJAIIETOCs B OMOpETKe, SHEPTHYHO B30ANTHIBACTCS M 3aTeM
NOJTyYEHHBI pPacTBOp paccMaTpuBaeTcs Ha TeMHOM (oHe npu 6okoBoM ocBemieHuH. [Ipu 3Tom
JIeJIaeTCsl 3aMETHBIM TOSIBIIEHUE [aXe OYEeHb HE3HAYMTEIbHOM MyTH. 3alucaB KOJUYECTBO
KOMIIOHEHTA, TOIICIICT0 Ha TUTPOBAHHUE, JUISl TPOBEPKH JIOOABISIOT W3 OIOPETKH €IIe JBE-TPH
KaIlIk, 4TOOBI yOEIUThCS B OBICTPOM MOMYTHEHHHM PacTBOpa OT J0OaBJICHUs M30BITKA TPETHETO

KOMIIOHCHTA.



Beiie ObUT0 OMKMCAaHO TUTPOBAHHE OJHOPOJIHBIX PACTBOPOB 10 Haudama pacciauBaHus. Ty ke
KPUBYIO PacClIanBaHUSI MOXXHO TMOJYYUTh, UCXO M3 OMHAPHBIX CMecei B3aMMHO HEPacTBOPHMBIX
komnoHeHTOB (A) u (C), T.e. u3 AByX(a3HBIX CUCTEM, U TUTPYS KOMIOHEHTOM (B) 10 ncuesnoBenus
BTOpOH (ha3bl, T.e. 10 MCUE3HOBEHUS MyTH. [lomoOHast kpuBas SBISETCS MPEKPACHON NPOBEPKOM
nepBoii kpuBoil. [lo creneHn cXOAMMOCTH MEPBOWM U BTOPOMl KPUBOW MOXKHO CYJIUTh O KauecTBE
pabotel. OHAKO OOBIYHO JJISi MPOBEPKH MEPBON KPHUBOH MOXHO OTPAHUYHMTHCS TPEMs TOUYKAMH,

MOJTYYECHHBIMHU TUTPOBaHUEM IBYX(a3Hoi cucteMbl (AC) pa3NIu4HBIX COCTABOB.

ITII. OBPABOTKA SKCIHHEPUMEHTAJIBHBIX PE3YJIbTATOB
OnbITHBIE JaHHBIE CBOAATCS B Tabauiy 1.

Ta6nuua 1. Pe3ynbTaThl OMbITOB MO U3YYEHUIO PAaCTBOPUMOCTN B TPEXKOMMOHEHTHOMN CUCTEME.

Hcxomuast cMech CocraB Kommnoneur C
KonnuectBo A KonnuectBo B Pacxon C na B Tpoiinoii cuecn
MOJIbHAS 101 TUTPOBAHHE 10CJIC TUTPOBAHUS
YHCII0 YUCIIO WJIU BECOBOM YUCIIO MOJIBH. JIOJISt
MJI MoJIei MJI MoJIei % KOMII.A MJI MoJIen MJI W BecOB.%
WJIH TP. WJIH TP. WJIH TP. komi.C

Ha ocnoBanun IMNOJIYYCHHBIX HJAaHHBIX PAaCCUUTBIBAOTCA COCTAaBbL TpOﬁHLIX PacTBOpPOB,

OTBCHAIOIIUX MOMCHTY IOABJICHHUSA WX UCUC3HOBCHUA BTOpOP’I (1)33[)1.

IV.IPEACTABJIEHUE PE3YJIbTATOB PABOTbI
Otuer 0 paboTe AOIKEH COAepPKAaTh:
1. 3amoHEeHHY0 SKCIIEPUMEHTAIBHBIMA TOUKaMU TaOauIy 1.
2. ®a3oByto nuarpammy (TpeyroiabHuk ['m60ca-Pozeboma ¢ mocTpoeHHOM Ha HEM KpUBOH
paccianBaHus).
3. Yka3aTh coctaB kputuueckoil Touku (Q Ha pucyHke 1): A=...MonbH.%, B=...Mm01bH.%,

C=...M01bH.%.

JlutepaTtypa
1. Kypc ¢usnueckoit xumun, 1.1 oz pen. S.M.I'epacumona, uza. Xumus, 1969.

2. B.I1.IpeBunr, S.A.Kanamnukos, [IpaBuio ¢as.
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