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'l'emperatitre dependences oj the ,·elcitive enthalpies oj phases co-existing in 
equilibrium cluring incongruent decomposition oj merwinite (merwinite, 
pe,·itectic melt having the mola,· composition 1.193 CaO. 0.697 MgO. 1SiO2 , 
a-Ca2SiO4 , MgO) and the material ba.lwnce oj this reaction were itB'ed for
determining the heat oj incongruent decomposition oj merwinite at equilibrial
temperature Teq = 1848 K: Ci.H;n,dis,C,MS, = (125 ± 15) lcJ. mole-1• The 
temperatitre dependences oj relcttive enthalpies oj merwinite and those oj the
peritectic melt were cleterniined by the method oj "clouble cctlorimetry oj the same
smnple". To deterniine the heat oj incongruent clecomposition oj merwinite the
same change in enthalpy during the cooling oj MgO had to be measured and the
hectt oj solution oj y - Ca2SiO4 and MgO had to be determined.

The change in entropy due to incongl'uent clecomposition oj merwinite ha.s 
the value Ci.8;11 .ctis,C,MS, = (67.5 ± 8.1) J. mole-1 • 1(-1.

INTRODUCTION 

Merwinite is magnesium-calcium orthosilicate Ca�g(SiO4)z (further on designated 
C3MS2 , where C, M and S are symbols for CaO, MgO and SiO2 respectively) with 
a deformed structure of glaserite type (K3Na(SO4)z) [l]. At 1848 Kit decomposes in
congruently producing a melt (p.m.), Ca2SiO4{C2S) and MgO (M) [2). According to 
Gutt [3] , decomposition of merwinite yields the a-modification of C2S. 

The material balance of CaO, MgO and SiO2 in merwinite and in its decomposition 
products showed , that at 1848 K merwinite is decomposed accorclirtg to the equation 

(1) 

where p. m. is the symbol of one formal mole of a peritectic melt having the com· 
position 1.193 CaO. 0.697 MgO . 1 SiO2 (the mole composition of the peritectic 
melt was calculated.from its composition by weight (43.13% CaO; 18.12% 
MgO and 38.75% SiO2 ), which was read from the phase diagram ofthe system 
CaO-MgO-SiO2 [4]). 

The heat of incongruent decomposition of 1 mole merwinite under atmospheric 
pressure at equilibrial temperature Teq = 1848 K (f!,,Bin. ctis, c,MsJ was calculated 
from the values of relative enthalpies ofthe individual phases X(Brel, x) from equat
ion (1) at this temperature according to the relationship 

f!,,Bin. dis, C,Ms,= l.239Brel, p. m. + 0.761Brel, cx-C,S + 0.136Hrel, M -
- 1 Brel, c,MS, [kJ. mole-1]. (2) 

The relative enthalpy of 1 mole of the respective phase (Breil, which represents the 
negative sum of change in enthalpy of 1 mole during its cooling down from a chosen 
temperature to 298 K (8,.110001) with the heat of solution at 298 K (ť!,.H80i}, 
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Hrel = - (Ó.Hcool + ó.Hsol), (3) 

was detennined in view ofthe state ofthe solution of the given phase in a mixture o f  
concentrated HF with concentrated HNO3 (2 : 1). This choice of the referent state 
has been necessitated by the variable phase composition of the sample obtained from 
a peritectic melt by its ill-reproducible cooling down in the drop calorimeter block. 
Determination of the relative enthalpy values by the method of "double calorimetry 
of the same sample" has been described in [5] and [6]. 

To,determine the values of relative enthalpy of C3MS 2, p.m. and M at the merwinite 
decomposition temperature it was necessary to measure the temperature dependence 
of relative enthalpies of these phases in suitably chosen temperature intervals. The 
temperature dependence of relative enthalpy of o:-C2S was determined from the 
relationship ó.I-I cool, rx-c,s = f(T), calculatrd from the tabellated data [7] and from the 
heat of solution of y-C2S measured. 

Equation (2), which was used for calculating the heat ofincongruent decomposition 
of merwinite, was likewi_se u sed for calculating the error involved in the determination. 
As the errors involved in the determination ofthe re]ative enthalpies of the individua! 
phases involved in equation (1) were determined -ó(Hr�i.x) - the error involved 
in the determination of the hea t of incongruent decomposition of merwinite -
ó(ó.Hin . ctis, c,111s,) - was calculated by means of the "Gauss' Jaw of errors propag
ation", 

ó(ó.l:lin. dis, c,Ms,) = Ví: [vxó(Hrel, x)]2 (4) 

where v x is the stoichiometric coefficient of the respective phase X in equation ( l), 
L is the algebraic sum. 

The error involved in the determination of relative enthalpies of the individua! 
phases as weli as those involved in the detcnnination of ó.Hcool and ó.Hsol of the 
crystalline phases were determined by the method described in [8]. 

EXPERIMENTAL 
Sample  preparat ion 

The silicate phases - C3MS2, peritectic melt and y-C2S - were prepared by the 
precursor method, which has been described in detail in [9]. Merwinite was prepared 
by 12-hour heating of a precursor having the molar composition 3CaO . lMgO x 
x 2 SiO2 in a sealed crucible of Pt90Rhl0 alloy at 1350 °C. The sample was identi-fied 

by X-ray analysis by comparison with a calculated diffraction pattern [10]. To 
ensure suitable homogeneity of the peritectic melt during the measurement proper, 
the melt was prepared from the precursor by 4-hour heating at 1620 °C in a sealed 
crucible, followed by rapid quenching in liquid nitrogen in a copper cooling block. 
The following procedure was used in the preparation of y-C2S: a precursor having the 
molar composition 2 CaO . 1 SiO2 was heated for 4 hours at 1350 °C and then for 
24 hours at 500_:_525 °C; the y-C2S obtained was identified by X-ray analysis.· 

In view of the slow dissolution of MgO in the HF + HNO3 mixture, its heat o f  
solution was measurecl on Mg(OH)z preparecl by reacting MgO (Specpure JMC) with 
distilled water (after removing CO2 by 3-hour boiling uncler reflux) in an autoclave 
at 190 °C for 48 hours. The Mg(OH)z obtained was driecl at 160 °C in nitrogen atmos
phere to prevent formation of MgCO3. The phase composition of the sample was 
determined by X-ray analysis. Thermogravimetry has shown the Mg(OH)2 sample 
to contain on the average 1.3 wt. % MgCO3. 
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The equipment employed 

The changes in enthalpy of the respective phases during their cooling down from 
the chosen temperatures to 298 K (!iHcooi) were measured in a drop calorimeter 
described in detail in [ll). The specimen, which had been sealed in a crucible of 
Pt90Rhl0 alloy, was tempered in the· fumace of the drop calorimeter to the chosen 
tem:perature and then dropped into the calorimetric block kept before measurement 
at 298 K. 

The heats of solution of the individua} phases at 298 K (!iH60I) were determined 
in a solution calorimeter [12) in a solvent comprising a mixture of concentrated HF 
and concentrated HN03 (2 : 1). The solution calorimeter and the respective measuring 
procedure are described in [12]. 

THE MEASURING RESULTS AND CALCULATIONS 

Determination of  the  temperature  dependence 
of the  rel at ive  enthalpy of  merwinite  

The experimentally established enthalpy change values obtained by cooling mer
winite from a chosen tempera ture (in the 1480-1807 K temperature range) down to 
298 K (!iHcool, c,MH,) are listed in Ta.ble I. The temperature dependence of the ent
halpy change due to the cooling down of merwinite was calculated by the least 
square method on the basis of the above experimental data and on that, of the 
condition that the value of fiHcooI, c,11rs, is zero at 298 K: 

-6-.Hcool, c,MS„ <p = -7.29 X 10 1 + 2.272 X l0-1 T + 5.902 X l0-5T2,
[kJ. mole-I] (5) 

with an error o(t:..Hcool, c,Ms,, rp) = 4.3 kJ. moJe-1 (<p designates the value of  the 
quantity averaged by a regressive function). The t:..Hcool, c,Ms„ rp, values calcul
ated for the chosen temperatures are likewise listed in Table I for the sake of com
parison with the experimentally established values of t:..Hcool, c,MS,· 

T 

I 

-

K 

1480 

1546 

1567 

1730 

1764 

1807 

:l.'ctble I 
llforwinite. 

-t.Hcool, c,MS2 

kJ. mole-1 

394.0 

421. 7 

422.8 

500.6 

508.5 

530.7 

I 

-/j,_Hcool, C3 i\1S2, <p 

kJ. mole-1 

392.6 

419.4 

428.0 

496.8 

511.5 

530.4 

The temperature dependence of the change in enthalpy during the cooling down 
of merwinite including numerical coefficients only slightly differring ťrom the coeffi
cients in equatioíi (5) was dealt with in study [ll] where it had been used to verify 
the function of the drop calorimeter by comparison with the measurements by· 
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Pankratz and Kelley íl3]. The fj.H cool, c,Ms,, q; values calculated from the regressive 
function by Pankratz and Kelley [13] and from the regressive function established 
from our measurements (5) differ at the most by about 1.3% within the temperature 
interval of 1480-1807 K. 

The two mutually close experimentally established values of the heat of solution 
of merwinite: 

D.Hsol, c,MS, = -970.0 kJ .mole-1 and D.Hsol, c,Ms, = -973.6 kJ. mole-1

were used for determining the arithmetic mean of the heat of solution of merwinite, 

D.Hsol,C,MS,,q; = (-971.8 ± 9.6) kJ. mole-1. (6)

The temperature dependence of the relative enthalpy of merwinite was obtained 
by adding the negative value of the heat of solution of merwinite to the right side of 
equation (5): 

Hrel,C,MS,,q; = 8.989 X 102 + 2.272 X 1O-1T + 5.9O2XlO-5T2; [kJ. mole-1] (7) 

with an error ó(Hrei, c,Ms„ q;) = 11 kJ. moJe-1 (this error has been calculated by 
means of the "Gauss' law of propagation of errors" from errors ó(D.H cool, c,MS,, q;) 
and ó(/j.Hsol, c,Ms„ q;)). 

Temperature  dependence of  the re lat ive  enthalpy 
of the  peritect ic  melt  

In view to the possible changes in the phase composition of  the peritectic melt in the 
course of cooling, it was necessary to determine the heat of solution of the sample 
after each introduction of the sample at the chosen temperature into the drop 
calorimeter block (the X-ray patterns taken from the peritectic melt samples after 
their cooling in the block have shown, that merwinite is their prevailing crystalline 
phase). The measured value of relative enthalpy of the peritectic melt at each tem
perature is then the negative value of the sum of a change in enthalpy of cooling and 
the respective heat of solution of the same specimen. 

The changes in enthalpy of the peritectic melt obtained by its cooling (/j.H coól, p.m.) 
were measured within a comparatively narrow temperature interval of 1861-1934 K, 
which is restricted by the tempera ture of incongruent decomposition of merwinite. 
The heats of solution of the peritectic melt for each chosen temperature were deter
mined as mean values from 3-5 measurements (D.H801, p.m., q;). The measured values 
of fj.H coo1,'p.m., D.Hsol, p.m., q; as well as those of relative enthalpy Hre1, p.m. are l1sted 

T -tl.Hcool,p.m. 
K kJ. mole- 1 

1861 350.2 

1889 355.8 

1920 367.5 

1934 371.3 

202 

I 

Tctble II 

Peritectic melt 

-tl.Hsol,p.m., rp 

I 
kJ. mole-• 

459.l

458.3

465.l

463.4

Hrel,p.m. Hrel,p.m., <p 

kJ. mole-1 kJ. mole-1 

809.3 807.4 

814.l 818.l

832.6 ' 830.0

834.7 835.3
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in Table II, where all the values are given per one formal mole of peritectic melt 
having the molar compsition 1.193 CaO. 0.697 MgO. 1 Si02 and a molar weight of  
155.084 g.mole-1. 

The temperature dependence of the relative enthalpy of the peritectic melt was 
determined from its measured values: 

Hrel, p.m., ,p = 9.46 X 101 + 3.83 X I0-1T [kJ. mole-I] (8) 

with error ó(Hrel,p.m., ,p) = 7.9 kJ. mole-1. The values of Hrel, p.m., ,p, calculated for 
the chosen temperatures according to equation (8) are likewise listed in Table II. 

Tempera ture  dependence of  the relative e nthalpy 
of  ix-C2S

Another phase arising during incongruent decomposition of merwinite is ix-C2S [3]. 
As cooling down of ix-02S to 298 K involves inversions of modifications, the tempera
ture dependence of the change in enthalpy for the cooling of ix-C2S was determined by 
calculation from the temperature dependence of the molar heats of the individua! 
02S modifications and from the heats of modification inversions of C2S taken over 
from the tabellated data in [7]. The inversion temperatures of the individua! 02S 
modifications were also taken from these tables. The tempera ture dependence of the 
change in enthalpy for the cooling of ix-02S between the temperatures T > 1693 K 
and 298 K, calculated by the method describecl above, is given by the following 
relationship (ix-C2S is stable above 1693 K) 

-ó.Hcool,rt.-c,s,,p = -3.17 X 101 + 1.347 X 10-1T + 2.307 X I0-5T2 (kJ. mo}e-1]
(9) 

with error ó(ó.Hcool,rt.-c,s. ,p) = 1.9 kJ. mole-1. Its value was calculated by multi
plying the mean relative error Órel, ,p(ó.Hcool, ,p) = 0.0067 by the value OJ 
ó.H cooI, r:t.-c,s (T ,p) determined from function (9) for the mean temperature T ,p 
from the temperature interval 1693-1848 K. The value of the mean relative error 
Orel, q;(ó.li cóol, ,p = 0.0067 was obtained from th.e values of relative, errors 
Órei(ó.H cooI, ,p) for merwinite, akermanite and wollastonite, and is considered 
of which are relevant for the calculation of ó(ó.H cool, ,p) for those substances, 
the regressive function of which are calculated on the basis of literary data. 

The modification y-02S is stable at 298 K. This modification was therefore used for 
measuring the heat of solution. Table III lists the measured• values of the heat of 
solution of y-C2S which were used for determining the value of arithmetic mean 
heat of solution for y-CiS: 

ó.Hsol, y-c,s, q; = (-514.2 ± 3.6) kJ . mole-1. (10) 

Table III 

The heat of solution of y-02S 

-éi.Hsol,y-c,s/kJ. mole-1 515.8 510.6 515.3 515.2 

Equations (9) and (10) were used for determining the temperature dependence of  
relative enthalpy of  ix-C2S 
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Brel, (J,-c,s, f/J � 4.825 X 102 + 1.347 X I0-1T + 2.307 X l0-5T2 [kJ. mole-1] (11) 
with error CJ(HreJ,(J.-c,s,f/J) = 4.1 kJ. mole-1. This error was calculated from errors 
CJ(flHcool, (J,-c,s, f/J) and CJ(flHsol, y-c,s, f/J) by means of the "Gauss' law of propagation of 
er:i;ors". 

Relation (11) can be used for calculating the relative enthalpy of o::-C2S only for 
temperatures T > 1693 K. 

Temperature  dependence of re lat ive  enthalpy of MgO 

The tempera ture dependence of  the change in enthalpy of  MgO during its cooling 
down was determined on MgO (Specpure, JMC). The values of (-flHcooI,M), mea
sured in the temperature interval of 1481-1871 K are listed in Table IV. The values 

'L'able IV 
MgO 

I T 

I
-Í'iH.cool, M 

I
-t'iH.cool,M,,p 

K kJ. moJe-1 kJ. mole-1 

1481 57.73 57.58 

1520 59.55 59.53 

1566 62.44 61.83 

1656 65.64 66.36 

1673 66.64 67.21 

1754 71.69 71.30 

1871 77.42 77.23 

of (-flHcool, M, cp) listed in Tahle IV were calculated from regressive function of (12) 
established from the measured values of flH cool, M by the least square method 

-flHcool, M, f/J = -1.402 X 101 + 4.672 X 10-2T + 1.097 X 10-6T2 [kJ. mole-1] (12)

with error CJ(flHcool, M, f/J) = 0.52 k.J.mole-1.
As a result of the slow dissolution of MgO in the mix ture of acids employed HF +

+ HNO3 (2 : 1), the heat of solution of MgO was determined indirectly from the 
experimentally established heats of solution of Mg(OH)z and H2O ( 1) in this mix ture 
(1 - designation of the liquid phase) and from the heats of formation of Mg(OH)2 , 

MgO and H2O (1), listed in Tables [7], using the relationship 

flHsol, M, f/J = flHr, Mg(0H), - flHr, u - flHr, H,0(!) - flHsol, H,0(l), f/J +
+ flHsol, Mg(0H),, f/J, (13) 

where flH1,x is the heat of formation of substance X. In •view of a contamination of 
the Mg(OH)z sarnple with MgCO3 (the sample contained about 1.3% MgCO3) the 
arithrnetic mean of the beat of solution of Mg(OH)z obtained from five measurements 
was corrected for the MgCO3 content (the heat of solution of MgCO3 was measured 
in the mixture of acids mentioned above). The following value of heat of solution 
for Mg(OH)z was obtained after the correction: 

flHsoJ,Mg(OH),,'lJ = (-139.8 + 0.9) kJ. mole-1. (14) 
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By substituting this heat of solution of Mg(OH)z, the measured heat of solution o f 

H2O (6.Hsol, H,O(l), ,p = -3.0 kJ. moJe-1 and the heats of formation of Mg(OH)z,
MgO and H20(1) from [7] into equation (13), the value of the heat of solution of 
M:gO was obtained: 

6.Hsol,M,<p = (-174.5 ± 1.1) kJ. mole- 1. (15) 

In the calculation of the error 0(6.Hsol, M, ,p), the relative error of the arithmetic mean 
of MgO solution heat was considered to be the same as the relatíve error of the arith
metic mean of Mg(OH)z solution heat. 

The temperature dependence of the relative enthalpy of MgO is obtained by 
combining equations (12) and (15): 

Hrel, M, ,p = 1.605 X 102 +4.672 X 10-2T + 1.097 X 10-6T2, [kJ. mole-L] (16)

where the error involved in the determination of the relative enthalpy of MgO is 
ó(Hrel, M, ,p) = 1.2 kJ . mole-1 (the value has again been calculated by means of the 
"Gauss' law of the propagaťion of erťors"). 

Calculation of the  h e a t  of incongruent 
decomposit ion of  merwinite  (6.Hin.clis.,C3MS,,,p)

Equations (7), (8), (11) and (16) were usecl for determining the following values of 
the relative enthalpy of all the phases co-existing in equilibrium during incongrnent 
decomposition of merwinite at Teq = 1848 K: 

Hrel, C,MS„ <p = (1520 ± 11)

llrel, p.11i., <p 

H rel, et.-C,S, <p 

Hre1, M, <p 

= (802.4 ± 7.9) 

= (810.2 ± 4.1) 

= (250.6 ± 1.2) 

kJ. mole-1 (17) 

kJ. mole-L (18) 

kJ. mole-1 (19) 

kJ. mole-1 (20) 

By substituting these values from equations (17-20) into equation (2) the 
heat of incongruent decomposition of merwinite at the equilibrium temperature 
Teq 

= 1848 K was calculated: 

6.Hin. clis, c,MS„ <p = (125 ± 15) kJ. mole-1. (21) 

The relative enthalpy values of the individua! phases multiplied by the stoichio
metric coefficients from equation (1) are plottecl in Fig. 1 (rings), while the temperature 
dependence of the relative enthalpies of these phases multiplied by these coefficients 
are plotted as lines. 

By dividing the heat of incongruent decomposition of merwinit� by the tempera
ture of its clecomposition (Teq = 1848 K) the following change in entropy of incon
gruent decomposition of merwinite was obtainecl 

6.8111.clis,C3MS,,<p = (67.5±8.1) J. mole-1. K-1. (22) 

The great value involved in the determination of the heat of incongruent decom
position of merwinite is due to the great errors in the determination of the relative 
enthalpy of merwinite and that of the peritectic melt. The inaccuracy involved in 
reading the composition of the peritectic melt from the phase diagram of the system 
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Fig. 1. 'l.'he temperature dependences oj (vxHrel,X,q,); 1 - C3MS2, 2 - p.m., 3 - o:-C2S, 4 - M. 
Point 5 represents the value �vxHrcl, x,"' (X is p.m., o:-C2S, M) at the equilibrium temperature
Tcq = 1848 K (vx - stoichiometric coejjicients oj p.m., o:-C2S and M in eqimtion (1)). Point 6
represents the value oj relative enthalpy oj C3MS2 at the equilibrial temperature Teq = 1848 K. The
value oj !:lH1n,ct1s. c,Ms, is given by the difference oj co-ordinates oj points 5 and 6.

Ca0-Mg0-Si02 [4] has an only minor effect on the value ofthe heat ofjncongruent 
decomposition of merwinite, as indicated by its calculation for the peritectic melt 
composition reported by Osborn in study [2] (43 % Ca O; 18.2 % MgO; 38.8 % Si02 -
wt. % ). The heat of incongruent melting of merwinite calculated (when considering 
the higher given composition of the peritectic melt) has the following value: 
/j,_Hin. dis, c,Ms,, q; = (124 ± 15) kJ . mole-1, which differs only a little from the value 
/j,_Hin. dis, c,Ms,, q; = (125 ± 15) kJ. mole-1 (equation (21)). 
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TANOVENIE TEPLA INK ONGRUENTNÉHO ROZKLADU MERWINIT U 

Ladislav Kosa, Katarína Adamkovičová, Ivo Proks 

Ústav anorganickej chémie SA V, Bratislavci 

Namerali sa hodnoty zmeny entalpie pri oohlaclzovaní merwinitu, peritektickej taveniny 
mólového zloženia 1,193 CaO . 0,697 MgO . I SiO 2 a MgO- medzi zvolenými teplotami a teplotou 
298 K a hodnoty rozpúšťacích tepiel merwinitu, peritektickej taveniny, y-Ca 2SiO 4, Mg(OHh 
a H2O pri teplote 298 K v rozpúšťacej zmesi koncentrovanej HF a koncentrovanej HNO 3 (2: I). 
Z nich, ako aj z vypočítanej teplotnej závislosti zmeny entalpie pri ochlaclzovaní oc-C1S (na 
podklade tabelizovaných hodnot [7]) medzi teplotami T > 1693 K a teplotou 298 K, sa určili 
teplotné závislosti relatívnej entalpie merwinitu, peritektickej taveniny, oc-Ca 2SiO 4 a MgO 
(t.j. fáz, ktoré rovnovážné koexistujú pri inkongruentnom rozklade,merwinitu): 

Brel, c,irn,, q, = 8,989 . 102 + 2,272 . 10- 1 T + 5,902 . I0-5T2
s chybou ó(HreI, c,�!S,, q,) = 11 kJ . mol-1, 

H rel,p.m., q, = 9,46 . 101 + 3,83 . I0-1T 
s chybou ó(Hrcl,1>,m,, q,) = 7,9 kJ. mol-1, 

Hrel,a:-c,s, q, = 4,825 .102 + 1,347. I0-1 T + 2,307 . l0-5T2 
s chybou ó(HrcI,a:-c,s,q,) = 4,1 kJ. mol-1 a 

Hre 1, M, q, = 1,605. 102 + 4,672 . 10-2T + 1,097. l0-6T2 

s chybou ó(Hrel, M, q,) = 1,2 kJ. moJ-1. 

[kJ . mol- 1] 

[kJ . mol-1] 

[kJ . moJ-1] 

[kJ. mol-1] 

Teplo inkongruentného rozkladu merwinitu pri rovnovážnej teplote 1848 K sa stanovilo na 
základe hodnot relatívnej entalpie C 3MS2, peritektickej taveniny, oc-C2S a MgO pri tejto teplote 
a na základe materiálovej bilancie reakcie inkongruentného rozkladu merwinitu a dostala sa 
hodnota: 6H1n.dts,CsMS,,q, = (125 ± 15) kJ. mol-1. Zmena entropie pri inkongruentnom roz. 
klade merwinitu 6S1n. dis, c,Ms,, q, = (67,5 ± 8,1) J . mol- 1. K- 1. 

Obr. 1. Teplotné závislosti (11xHre1, x, q,}; 1 - C 3MS2 , 2 - p.m., 3 - cx-C 2S, 4 - M. 
Bod 5 predstavuje hodnotu i vxHrel, x, q, (X je p.m., cx-C 2S, M) pri rovnovážnej teplote 
Teq = 1848 K (·vx - stechiomet1·ické koeficienty p.m., oc-C2S a M v rovnici (1)). Bod 6 predstavuje 
hodnotu relatívnej entalpie C 3MS2 pri rovnovážnej teplotc Teq = 1848 K. Hodnota 6H1n. dts, c,Ms, je 
daná rozdielom porcui,níc bodov 5 a 6. 

OITPE,nEJIEHME TEITJIOTbl MHKOHrPYETHOro 
PAC11A,D;A MEPDMHHTA 

Jia1�11cJiaB Hoca, HaTap11Ha AJWMKOBH'JOBa, MBo ITpoxc 

ÝIHCIIUUnym liťOpcaHU'lťC>wii XU.\t,UU. C.1Wlllll.f1'0lt ai;a8e.Al,UU ,w.yi., B pamuc.11,aea 

J,Ia�!ep1IJil1 B8JJl1'HIHbl 113MeHeJHI/I <lHT3JlhTIHl1 np11 0XJI3lH)l,8IUIH MepBHHHTa, nepnTeHTJ1-
•1ec1wro pacmrana M0J!ll])H0J'O cocrnna 1,193 CaO. 0 ,697 MgO. 1 SiO2 11 MgO Mem)l.y no
)l,06parrHblMH TeimepaTypaMH H TeMrrepaTypofr 298 H H B8JHl 'l l1Hbl T8TIJI0TLJ pacTBopeHUll
1iepn11H11Ta, nep11TeHT1ttiec1wro pacmrnna, y-Ca2SiO., 1'vlg(OI-I), 11 H2 O np11 TeMnepaType
298 H B pacTBopmo�efr cMeCH IWHl.(8HTp11ponaI1HOŘ I-I F II l{QlU\8HTp11poBaHHOH H N 03 (2 : 1 ).
Ha 0CH0B3HHH II0JIY'JeHHJ,IX BeJII1q1rn l:I pacqrnaHHOI1 TeMnepaTyprrofr aamtCHM0CTH H3MeIIe
Hllfl <lHT3JlhITHH npH 0XJIUH{)l,8Hl1H ex - C2S (Ha OCH0BUHJ1H Ta6eml3HJ)OB3HHl,IX BeJIH'IIIH (7])
Mell<AY Te1rnepa-rypam1 T > '1693 K 11 TeMnepaTypofr 298 H, onpe)l.eJI1IJ1H TeMnepaTypHbie
33BHCHM0CTI1 OTHOCl1T8JlbHOI1 aHTaJlbTI1111 MB])B11Hl1Ta, nep11TeKTn:qecrwro pacmrnna,
cx-Ca2SiO. 11 MgO (T. e. qiaa, H0Topwe paBH0BecHo cocy1u;ecTByIOT npH 11HH0HrpyeHTH0M 
pacna)l,e MepnmmTa): 
Hrel,C,MS 2,<P = 8,989. '10 2 + 2,272. 10-1 T + 5,90 2. 10-sr2 [K,nm. M0Jib-1) 

C rrorpe!llH0CTh!O ó(Hrel,C,MS 2,<P)= it 1,,nm. M0JIL-1, 

f-lrel,p.m.,q, = 9,46. '101 + 3,83 . 10-IT [H,[l;lli. M0Jib-1) 
c norpernH0CThIO ó(Hrel,p.m,, q,) = 7,9 H,[l;m. M0J!f, -1,
HreJ,a:·c,s,q, = 4,825. '102 + 1,347. 10-1T + 2,30 7' rn-sr, [H,nm. M0Jib-1] 
C norpe!llH0CTb!O ó(Hrel,a:· c,s, q,) = 4, 1 H,nm. M0JJL-l 11 
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Hrel,M,,p = 1,605. ·102 + 4,672. 10-2T + 1,097. 10-or2 [1,J:(m. MOm,-1] 
C norpernHOCTblO ó(Hrel, M, ,,,) = 1,2 T(,[(m. MO.Tlf, -1. 

TeTIJIOTY flHI(OHrpyeHTHOťO pacnai1a MepBUHJ,ITU npH paBH0B0CHOM TeMnepaType 1848 I{ 
ycTaHUBJIJ1BUJIH Ha OCHOBamm BCJll1'lllli OTHOCHT0JlbHOM SHTa,r1bfllUI C3�1IS2, nepHT0l{Tl1'10CI{Of'O 
pacnnana, a-C,S n MgO npu noi-í TeMuepaType u Ha ocHosamm MaccoBoro 6twaaca peaRL\1111 
IIHIWHrpyeHTHOrO pacmt)],a MepBllHHTa lÍ rroJJy•mm1 B0Jlll'HIH)': 
111hn.dls, c3MS2,rp = ('125 ± 15) H!(m. MO,TJT,-1• 
l13MeHeHHe :JHTPOllHH npll 11HIWHrpyetrTHOM pacna)],e MepBl!HIITa /1S1n.-dls, C,MS,, rp =

= (67,5±8,1) J:(m. MOJ!b-1. l{-1. 

Puc. 1. Te.,ineparnypHbie aaaucu.1wcrnu (vxHr ei,x, ,,,); 1 - CJMS,, 2 - p.rn., 3 - a-C2S, 
4 - M. To•uw 5 npeocmaM.nem co6oií. oe11,w1uny 'i.11xHre1,x, ,,,(X - p. m., a-C2S, M) 
npu paeHonecHoií. me.J.tnepamype T eq = 1848 H'.( vx - cmexiw.1tempu'{ec,rne 1.oagiif!ll-
1.j,UeHmbr, p.m., a-C2S u ;\la ypaanenuu (1)). To•ii.a 6 npeocmaM.<tem co6oii. ne.,r,u•iuny 
omnocume11,b1-1,or'í, a1-1,11ia11,b1r.uu C3?1'1S2 nprl paa1ioaecnoií. me.Ainepamype Teq = -1848 H. 
Be11,iPtuna. 11Iiin. ctts, c,Ms, oa.na pa811,u•rne.,ii 1,oopowia.m nw•iei. 5 u 6. 
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