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10. B. IIBAPOB

PACYET PABHOBECHOTO COCTABA B MHOI'OKROMITOHEHTHOR
I'ETEPOTEHHON CHCTEME

(Opedcrasreno anademurox J. C. Ropacuncrun 12 IIT 1976)

B garmo#t paboTe mpemraraeTca ajTOPHTM BHYHC.ICHHA PABHOBECHOTO CO-
CTAaBa CHCTEMBbI BOJHBIA pacTBOp — TBepanie ¢a3pl. HpmTepHeM DpaBHOBECHSA
CIHTAETCA MEHEMYM cBoOOgHOH 3HeprAE I'B66ca cECTEeMEL.

Banrasc mMacc XEMAYecKOi CACTEMH 3a]JaeTCA CHCTEMO# JIHHEHAHHX YpaB-
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HIW, B MaTprnuHo# popme, Hrn=M, rae M. — 9mncio aToMOB i-ro XHMHEYECKOTrO
3JeMeHTa, N; — KOJIKHIeCTBO JACTHI j-I0 COPTA, vi; — CTEXHOMETPHIECKHEHR RO3(P-
$HEIHEHT, YRAZKBAWIMHA HA YACIO aTOMOB i-TO XAMHAYECKOTO 3JIEMEHTa B j-H
YaCTHIE.

IIycre r=rang H. Torga pemensem cuctemu (1) gBIgeTca JHHEeRHOEe MHO-
roo0passe () pasmepHocTH k—r mpoctpancrsa L(n, ..., mx). PaccmorpEM
napayLieIbHOoe MHOToOOpasHio () IHHedHOoe momupocTpasctBo L’ npoctpas-
crBa L. 3agaguM 3T0 HDOXIPOCTPAHCTBO ero 0asmcoM &y, ..., Ex—r, KOTOPHIH
geIsercs (PYHAAMEHTANBHON CHCTEMOH pemeHH# JmHelHO# cacTeMnl Hn=0.
Ilycres B cEcTeMe (1) n; mpefcTaBaaiT co60H pacTBOpeHHEBIE YACTHLM A
1<j<p, np,, — pacTBOpHETENb, a n; aaa pH1<j<k — tBepgnie ¢aszu. Torxpa
OpE DOCTpOeHMH Oaamca L’ Bo3bMeM B KadeCcTBe CBA3HLIX NepPeMEeHHEIX R;
TOJBKO Te, ;I8 KOTOPHX j<<p. JTO MOFKHO CcJel1aTh, TAaK Kak Bcerga r<p. lipm
TaROM BHOOpDe CBA3HLIX HepeMeHHHX NOIyIHM

€t=(811, L I 8!}], O, 0, “ & a g O)
Ep—r= (ep—fh vy 8P—fP1~ 1! 01' vey 0)

Ep—r{-t:(sp-ra&ii, ..oy ep—r-&-i?: 11 01- A 0)

6asdCHHE BeKTOpPH npocTpaHcTBa L, saBagiomerocd o00J1acTbi0 TOMOTeHHOIO
pactBopa, a 58 p—r+1<i<k—r (r. e. pua Rampaoi TBepmoH (asHl)

§t=(8!ir -+« Etpy 01 0: sse Or 11 01 R 0)

Da3HCHEIA BEeKTOP, COOTBeTCTBYIOMMIA {-# TBepHo# (ase.

IIycTe pacTBOp HaxoQHTCA B PaBHOBECHH C TBepIbIME (asamu I, ..., I,
(upu stoM ne, >0), s=0. Torga BunoaHEAeTCA
(z;, grad G)=0, i=1,2,...,p—r1+1, 4,18, ..., ¢, (2)

3TO CYTh YCJIOBHA MAHEMyMa (QyEKOEE G Ha mopmpoctpaHcTBe L8, @ ...
... Pg,. O603HaAYAM 3TO ODOAOPOCTPAHCTBO Lo, 4.

YciaosEe (2) HcmonbayeTcAa Ajid MEHAMH3AOHHE (YHKOEE CBOOONHOH >HeEp-
rafg [BO0ca XHMATeCKOH CHCTEMBI.
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FoMoreEEHNA BOXHHH pacTBoOp

Jiig BOOHHKX pacTBOPOB YAOGHO oTHecTH cocTaB cHctemsl K 1000 r H.O,
T. ¢. HepefiTE K MOJAAILHON WIKANe KOHIOEHTPANWH DPaCTBODEHHHIX BEIIECTB,
toraa (1) OpEMeT BHA:

aiimi_'— > +a1pmp=_‘a1p+1 '55, 51,

L] & L - - L] L L] - - > o " (13)
a‘r—iiml-{- LI +af—ipmp=—ar—ip+i ‘509 Jig
M{ n; _
rje Q;;=vVi;— —— Vs H ;= - 99,01.
M, Rpi1

Targ rar 8G/on;=G;"+RT In(m;y;) +RT In z, rHe £ — MOoJIbHAA J0JAA BOOHL, TO
cEcTeMa (2) B 3TOM CIydae HMeeT BHA
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CorMecTHOe pemeHse cacteM (1a) m (2a) gmaer HCROMBIC BeIHYHHH KOHIIEHT-
panmii m; B Touke paBHOBecHA. IIpH penreHHE cucTeMH MeToxoM HpioToHa me-
JIecooGpa3Ho HepeHTH K HOBBIM HepeMeHHBIM y;=Inm; m m;==e*, 9T0 mO03BO-
IHT H30eXaTh BO3MORHOIO BBIXOHA 049epeqHOro npuddIHReHHA 3a TFPAHHIE!
qonycTEMOro MHomectBa m,;=>0. IIpm stom z ¥ In vy; BHIHCAAOTCA Ha KamRKOE
HTepaAllHH. | |
FeTeporeHEHas CHCTeMaBOJZHHBH pacTBODP—TBepARe Qa3

Ecim paBHOBeCHEIe ¢ BOJHHM PacTBOPOM TBep/sie a3kl H3BECTHHI, TO CH-
cTeMa YPABHEeHRH Jid HAXOMeHNA HX KOAHYeCTB CTpoETcA amaTormyo (ia)
u (2a) (EO ¢ yd4eToM TOro, 4T0 3G/0N;=0G;"), OQHAKO KOIHYIECTBA TBEPHHIX
a3, B OTIAWYIAE OT KOHICHTPALHH PacTBOPCHHBX YACTHI, HOJIHHAIOTCA yCJIO-
BHI0 M; =0, I03TOMY /14 HHX Helb3f AelaTh 3aMeRy y;=In m; Kc¢ji# BRYH-
cJIeRHQe 3HAYeHHE M; <0, TO TaEHyI0 TBepAyw a3y HeoOXOMHMO HCKIIYHATH
H3 DACCMOTPEHHS, KaK MOJIHOCTHI) PACTBOPHEBINYIOCA. ¥ CTAHOBHM KPETEPHH
BHITIAIeBES H3 PACTBOpa HOBOH TBepAOH da3Hl.

ycte n, — Toura MEEEMyMa @yurgaa G(n) Ha Ly, . . PaccMoTpuM
da3y t.,.. Tar rak n,,=0, To 0a3ECHLI BEKTODP &,., YKa3biBaeT H3 TOIKH Iip
BEYTPbL AONYCTAMONR 00:1acTH Lp:, t4,.,. YIATHBAA TaKKe, ITO BERTOP grad G
OPTOTOHAJEH B TOUKe Mo K Ly .y, HOTyIAM, 9T0 (2., grad G)>0 Torpa =
TOJBKO TOTJa, ROrja npoekndsa rpagmeHTta Ha Lg., ..., HamOpaBileHa A3 TO9-
K¥ 1, BEYTpb JomycTmMou obaacte (n,.>0). Orcioga ycroBue yMCHbIIEHHA
¢yuruun G npH BHIIAJeHHH A3 PACTBOPa TBeD;10H Pa3sl £ .:

(8., grad &) <<O. (3)

N5 ompejeleHns Babopa TBepaHX (a3 B TOUKe PAaBHOBeCHS IeTePOreHHOR
CHCTEeMEL IpeJjIaraeTcs CIe ynINHA aJTOPHTM:

IMlar 4. ITomaraeM oTcyTcTBHE TBepIbIX (as.

MMar 2. HaxogaM MEEEMyM G 18 CHCTEMEI pacTBOpP — HPHHATHE TBEp-
Jpie pasHl.

Mfar 3. HaxonumM TBepayio a3y { A3 UMClIa HeOPAHATHIX, YA0BJIeTBOPAIO-
myio ycioBuio (3). Ecam Takoit ¢assl Her, TO BHYHCICHHA 3aKaHTHBAIOTCA.
B npotEBHOM caydae:

Mar 4 Ecam ¢aza ¢ IHEeAHO He3aBHCEMA ¢ paHee OPHHATHIMH TBEpPJBI-
ME asaMH H BOLOH, TO NpEHEMaeM a3y { H NeDeXOJHM K Imary 2.

Mlar 5. BpeMeHHO «pacTBOpAeM» Bce paEee NPEHATHE TBepable QasH H
MUHUMA3HpYeM G IIs CECTeMBI pacTBOp — (pa3a t.

Mar 6. MasrmusapyeM G 114 CHECTEeMH DacTBOp, OCTABIIHiiCA Mocae
miara D, — DPEAATHe TBepiane (a3l (OpH ITOM HEKOTODHEe H3 HHX IO.IHOCTHIO
PacTBOPATCA), HCKMIOYaeM pacTBopHBMAeci (a3l H HepexojdM K IIary 4.



Tabagma 1

Hexoanaa sadopranns B peayasTartsl paciera B cEcTeMe MgO—SiO.—H,0
opa 25°C 7 1 ams.
(coctaB: 1 Moas MgSiO;+1000 r H,0)

Crobonuan sgepraa PaBHONECHEHR COCTAB,
06paAl0BAHRA, KA/ MOIb MoJ. 2a {004 r

-

CoCcTaBR HacTRO

Boaisua pacrBOp

H+ 0 0,1768-10—°
OH- | —37 594 | 0,5838- 10—+
H,Si0.° | ~313 070 0,5472-10¢
H;SiO~ ~299 740 h 0,5356-10—¢
H,Si0¢ ! —281 770 0,2126-10-°
Mg2+ —108 810 0,2923-10—*
MgOH+ —150 000 | 0,7069-10—¢
H.Q | — o6 687 —

Teepasme daszm

Mg ~136 100 -
Mg.S¥(0 —490 760 —
Mg:5i.0, —-701 608 -~
Si0, —204 710 -
Mg (OH), —199 230 —~
MgsSi:0:0(0H)» —1 324 900 0.1667
MgeSi;050(OH) s —1 930 220 0,0833
Mg:515022 (OH), —2716 200 —
Mgs5i30,4 (OH) »-8H.0 ' —2885120 —
Mg.5i.0,5(0H),-6H.0 | -2 213650 -

IIporpamMma mma IBM «MmuCck-22», cocTaBieHBasg IO H3IOKEHHOMY al-
FOPHTMY, IO3BOJAJIA HAM IPOBECTH pacyeThl (a30BHIX JgHACPaMM B pa3idd-
HEIX MHOTOKOMIOHEHTHBIX TeTEPOTeHHRIX CHCTEMAaX, BRINYAWUIHX OOPOF000-
pa3yIolne 3JIcMeHATH.

B ragectBe mpEMepa nmpeACTaBICHH pPe3y.bTaTH pacieTa pPaBHOBECHOTO
cocraBa B cacTeMe Mg0O—Si0,—H,0 (ra6a. 1).

ABTOp BHIpasRaeT O0JaroJapHOCTh HHAMHEATOPY AaHHOTO HCCAeXOBAHHA
Bb. H. Prikenro, oRa3aBmeMy DOMOIND H B ee BHIIOJIHEHHA,

MocxosckEill rocyaapcrBeHRERH Hocrymrao
yauaBepcETer EM. M. B. JloMoHOCOBA 19 1 1976
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