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Abstract 
The molecular interaction volume model is utilized to analyze the composition 
dependence of thermodynamic properties like Gibbs excess free energy of mix-
ing, free energy of mixing, activity coefficients, activity, microscopic properties 
such as concentration fluctuations, short-range order parameter and diffusivity 
ratio of Cd-Tl melts at 750 K. The required interaction parameters are evaluated 
by Newton-Raphson method using the observed data of activity coefficients of 
constituent atoms in the infinite dilute solution region. The computed data for 
excess free energy of mixing, Gibbs free energy of mixing, activity, activity coef-
ficients and concentration fluctuations exhibit excellent harmony with the anal-
ogous experimental data for Cd-Tl melts at 750 K. The observed asymmetries in 
excess free energy of mixing, free energy of mixing and concentration fluctua-
tions for Cd-Tl melts at 750 K are successfully explained. The short-range order 
parameter and diffusivity relative to the composition for Cd-Tl melts at 750 K 
are theoretically predicted. The results illustrate the segregating character of Cd-
Tl melts at 750 K. Further, the thermodynamic, microscopic and transport prop-
erties of Cd-Tl melts at 650 K, 750 K, 850 K, 950 K and 1050 K are predicted 
theoretically. The segregating behavior of Cd-Tl melts decreases with the eleva-
tion in temperature from 650 - 1050 K. 
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1. Introduction 

The Cd-Tl and Cd-Tl-based multicomponent alloys like Sn-Cd-Tl, Bi-Cd-Tl, Pb-Cd-
Bi-Tl etc., have potential applications in industries, as semiconductors, as ceramic 
compounds, as microsensor in technological process, etc. [1] [2]. The phase diagram 
[3] shows that the composition dependence of thermodynamic functions like excess 
free energy of mixing, E

MG , free energy of mixing, MG  and enthalpy of mixing, 

MH  are asymmetric while the entropy of mixing, MS  is symmetric for Cd-Tl melts 
at 750 K at x = 0.5. In the entire composition region x = 0.1 to 0.9, E

MG  and MH  
have positive values at each composition. The activity of both the components i.e. 

Cda  and Tla  illustrates the positive departures from the ideal mixing behaviour. 
Therefore, Cd-Tl system at 750 K in molten state has a segregating character [4].  

The thermodynamic properties and wide range of applications indicate the im-
portance of the Cd-Tl melts for the researchers. Nevertheless, there is scarcity of 
data related to the study of thermophysical properties of Cd-Tl in the literature. Ear-
lier, some attempts have been made to explore the thermodynamic properties like 

MH  and activity of the components Cd and Tl, and phase diagram by the optimi-
zation process on using CALPHAD approach [5] and MG , concentration fluctua-
tions, ( )0ccS , diffusivity, D  and viscosity of Cd-Tl melts at 750 K by quasi-lattice 
theory [6]. Despite these, Cd-Tl melts at 750 K still requires further investigation.  

In present work, MIVM model is utilized for the analysis of E
MG , MG , activity 

coefficients, υγ , activity, ( )0ccS , short-range order parameter, 1α  (SRO),  

excess stability function, XSE  and transport property like diffusivity ratio, M

id

D
D

  

of Cd-Tl melts at 650 K, 750 K, 850 K, 950 K and 1050 K. The MIVM model [7] is 
a fluid-based model based on the statistical thermodynamics. It is necessary to 
point out that MIVM model is successfully employed for the analysis of the ther-
modynamic properties of several binary alloys (Zn-Bi, Al-Ga, Ni-Pd, Al-In, Zn-
Cd, etc.) and multi-component alloys (Au-Sn-Bi, Au-Sn-Zn, Zn-In-Sn, Al-Sn-Zn, 
Zn-Cu-Sn-In, etc.) [8]-[15].  

2. Formalism 
2.1. Thermodynamic Properties Like Excess Free Energy of Mixing, 

E
MG , Free Energy of Mixing, MG , Activity Coefficient, υγ  and  

Activity, ( )a i j,υ υ =  of Binary Molten Alloys 

MIVM model is established by Tao [7] which is a fluid-based model and deduced 
from statistical thermodynamics, the fundamental notion of non-random inter-
change of liquid molecules and fluid-phase equilibria. For a binary melt i j− , the 
molecular excess free energy of mixing is expressed as [7] 

 
 

ln ln

ln ln
2

i

E
mjmiM

i j
i mi j mj ji j mj i mi ij

ji jii j j ij ij

i j ji j i ij

VVG x x
RT xV x V A x V xV A

Z A Ax x Z A A
x x A x x A

   
= +      + +   
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  (1) 
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where, the compositions of the element i  and j  represented by ix  and jx , 

ijA  and jiA  refer to pair-potential energy interaction parameters, respectively 
and the first coordination numbers of the constituents i  and j  are respec-
tively iZ  and jZ . The pair potential energy interaction parameters may be ex-
pressed as [7] 

 exp ji ii
jiA

kT
ε ε− 

= − 
 

 and exp ij jj
ijA

kT
ε ε− 

= − 
 

 (2) 

where, iiε , jjε  and jiε  stand for potential energies for the pairs i i− , j j−  
and i j−  respectively, temperature is represented by T and k represents Boltz-
mann constant. It is noted that ij jiε ε= .  

The partial molar energy and excess molar free energy are related as  

 
[ ] [ ]1, , , , , ,

ln
E EN

E E M M
M M

ji iT P x i N T P x j N

G GG RT G
x xυγ δ

=

   ∂ ∂
= + −   ∂ ∂   

= ∑  (3) 

where, ( ),i jυγ υ =  represents the activity coefficient of binary melts. 
It is noted that Equation (3) follows the condition that for i N≠ , 1δ = ; and 

i N= , 0δ = . Again, the variables jx  and Nx  determined from [ ]  ,x i N  with 
1

11 N
N jjx x−

=
= −∑ . Hence, the activity coefficients of components i  and j  of a 

binary melt are respectively, represented by 
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and 
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  (5)

 

For the component i , the first co-ordination number is determined by the fol-
lowing relation [7] 

 
( )3 34 2 exp

3
mi mimi oi

i i mi
mi oi C mi

H T Tr rZ r
r r Z RT

ρ
 ∆ − −π

=   −   
 (6)  

where, miT  represents the melting temperature in kelvin, Δ miH , the enthalpy at 

melting temperature, 0.6022
i i i

mi

N V
V

ρ = =  represents the molecular number  

density, mir  and oir  are initial value and first peak value for radial distribution 
function of metal i  in molten state near miT , R  stands for molar gas constant 
and CZ  represents the co-ordination number for closed packed structure which 
is usually taken to be 12. The radial distances may be represented by 
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  cov,0.918oi ir d=  and mi ir σ=  (7) 

where, covd  represents atomic covalent diameter and iσ  the atomic diameter.  
In infinite dilute solution region, such as ix  or 0jx → , the activity coeffi-

cients of the constituents i  and j  may be represented by  

 ( )1ln 1 ln ln ln
2

mj ji mi ji
i i ji j ij ij

mi mj

V A V A
Z A Z A A

V V
γ ∞  

= − − − + 
 

 (8) 

and 

 ( )1ln 1 ln ln ln
2

mi ij mj ji
j j ij i ji ji

mj mi

V A V A
Z A Z A A

V V
γ ∞

 
= − − − +  

 
 (9) 

The activity and activity coefficients for the constituents of the binary melts 
may be expressed as [4] 

 i i ia xγ=  (10a) 

 j j ja xγ=  (10b) 

2.2. Microscopic Functions Like Concentration Fluctuations,  
( )ccS 0  and SRO, 1α  of a Binary Molten Alloy  

The ( )0ccS  and 1α  are found to be very important microscopic parameters to 
explore the interatomic interactions in a liquid system. If ( ) ( )0 0id

cc ccS S<  then 
the system is ordered i.e. dissimilar ( i j− ) atoms or molecules coupled together 
as the closest neighbors. Similarly, ( ) ( )0 0id

cc ccS S>  describes the segregating 
character of the binary melt and like (i.e. i i−  or j j− ) atoms or molecules link 
together as the closest neighbors [4].  

The MG  and ( )0ccS  are related as [4] [16] 

 ( )
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where,  
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Using Equations (1) and (13) in (11), one can obtain 
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For an ideal mixing, id
M MG G=  hence Equations (14) and (15) yield  

 ( )0id
cc i jS x x=  (16) 

Again, the activity and ( )0ccS  are related as 

 ( )
11

0 ji
cc i j j i

i j

aaS a x a x
x x

−−  ∂ ∂
= =     ∂ ∂   

 (17)  

The ( )0ccS  determined from Equation (17) on utilizing the experimental data 
of activity is considered as the experimental data [4] [16] [17]. 

The SRO, 1α  initiated by Warren-Cowley [18] [19] is related to ( )0ccS  as [4] 
[20] 

 
( )1

1
1 1

S
S Z

α −
=

− +
 with ( )

( )
0
0

cc
id
cc

S
S

S
=  (18) 

where, Z  refers to the coordination number in first neighbor shell.  
Equation (18) exhibits that 1α  = positive for segregating system, 1α  = nega-

tive for ordered system and 1 0α =  for ideal mixture.  

2.3. Excess Stability Function, XSE  and Diffusivity, D  of a  
Binary Molten Alloy 

The excess stability function, XSE  initiated by Darken [21] [22] may be ex-
pressed as 

 ( ) ( )( ) 110 ) 0
XS

id
cc cc

E S S
RT

−−= −  (19) 

Obviously, XSE  = positive for ordering alloy, XSE  = negative for segregating 
alloy and 0XSE =  for ideal alloy depending upon the conditions that  

( ) ( )0 0id
cc ccS S< , ( ) ( )0 0id

cc ccS S> , and ( ) ( )0 0id
cc ccS S=  respectively. 

The transport property, such as diffusivity is very useful to describe the mixing 
behavior of a binary solution at the microscopic level. For a binary liquid system, 
the diffusivity ratio is expressed as [4] [23] 

 ( )
( )
0
0

id
ccM

id cc

SD
D S

=  (20) 

where, MD  and idD  represent the mutual diffusion coefficient of the system 
and intrinsic diffusion coefficient of ideal system respectively. Now, idD  is rep-
resented by  

 id i j j iD x D x D= +  (21) 

where, iD  and jD  are self-diffusion coefficients of pure elements i  and j  
respectively.  

Equation (20) illustrates that 1M idD D >  for ordered system, 1M idD D <  
for segregating system and 1M idD D =  for ideal system. 
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3. Results and Discussions 

3.1. Excess Free Energy of Mixing, E
MG , Free Energy of Mixing, MG ,  

Activity Coefficient, υγ  and Activity, ( )a i j,υ υ =  of Cd-Tl  
Melts at 750 K  

The analytical equations for E
MG , MG , µγ  and ( ),a i j=µ µ  are employed to 

assess the thermodynamic properties of Cd-Tl melts at 750 K. The necessary pa-
rameters of pure Cd and Tl are presented in Table 1 [24]. The coordination num-
bers iZ  and jZ  of the constituents of the alloy are determined from Equation 
(6) which are presented in Table 2. The parameters jiA  and ijA  are evaluated 
on solving Equations (8) and (9) simultaneously by Newton-Rapson method us-
ing the values of infinite dilute activity coefficients i.e. iγ

∞  (1.932) and jγ
∞  

(3.826) [3]. The evaluated values of jiA  and ijA  are 0.7107 and 0.8815 respec-
tively. The approximated values of jiA  and ijA  are slightly altered in order to 
achieve a good harmony between the theory and experiment [3] for E

MG  of Cd-
Tl melts at 750 K. The reasonable values of jiA  and ijA  i.e. 0.7120 and 1.0990 
respectively, are also incorporated in Table 2. 

 
Table 1. Input parameters for the pure metals [24]. 

Metal, i miH∆   

(KJ/mole) 
iσ   

(×10−8 cm) 
oir   

(×10−8 cm) miV  (cm3/mole) 

Cd 6.40 3.00 2.54 14.0 [1 + 1.6 × 10−4 (T-594)] 

Tl 4.31 3.22 2.74 18.0 [1 + 1.15 × 10−4 (T-575.65)] 
 

Table 2. Values of ijA , jiA , iZ  and jZ  for the constituents of Cd-Tl melts at required 

temperature. 

i j−  T (K) ijA  jiA  iZ  jZ  
 650 0.6757 1.1151 9.86 9.53 

 750 0.7120 1.0990 9.71 9.42 

Cd-Tl 850 0.7410 1.0869 9.56 9.32 

 950 0.7648 1.0774 9.41 9.22 

 1050 0.7846 1.0698 9.27 9.12 
 

The values of E
MG RT  calculated from Equation (1) as a function of Cd for 

Cd-Tl alloys at 750 K show excellent agreement with the corresponding experi-
mental values [3] as presented in Figure 1. In composition region, 0.1Cdx =  to 
0.9, the value of E

MG  is positive at each concentration. The computed and exper-
imental [3] values of E

MG RT  are in excellent harmony with maximum values at 
0.6Cdx =  i.e. 0.2478 (Theory) and 0.2504 (Experiment). The RMS error is found 

to be 0.00533% on employing Equation (22). Hence, the present theoretical inves-
tigation successfully reveals the symmetry in E

MG RT  and segregating nature of 
Cd-Tl melts at 750 K. 
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( )2

1RMS Error
n

i ii x y
n

=
−

= ∑   (22) 

where, 

ix  = theoretical (calculated) values; 

iy  = experimental values; 
n  = no. of data points. 

 

 

Figure 1. E
MG RT  vs Cdx  for Cd-Tl melts at 750 K. 

 
Equation (13) is used to compute the values of MG RT  for Cd-Tl melts at 750 

K which are illustrated in Figure 2 along with experimental values [3]. A well 
agreement is seen. In the whole composition region, 0.1Cdx =  to 0.9, MG RT  
is negative with minimum values at Cdx  = 0.4 i.e. ( )mmin 0.4481MG RT = −  
(Theory) and −0.4518 (Experiment). The RMS error computed from Equation (22) 
is found to be 0.00542%. Thus, the symmetry in MG RT  is successfully de-
scribed by MIVM model.  

 

 
Figure 2. MG RT  vs Cdx  for Cd-Tl melts at 750 K. 
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The activity coefficients Cdγ  and Tlγ  are evaluated from Equations (4) and 
(5) respectively in terms of the concentration of Cd. The theoretical and experi-
mental [3] data of Cdγ  and Tlγ  are in excellent agreement as shown in Figure 
3. The RMS errors for Cdγ  and Tlγ  computed from Equation (22) are found to 
be 0.029441% and 0.022264% respectively. 

 

 
Figure 3. ( Cdγ  & Tlγ ) vs Cdx  for Cd-Tl melts at 750 K. 

 
The theoretical data of Cdγ  and Tlγ  are used to calculate the concentration 

dependence of Cda  and Tla  respectively from Equations (10a) and (10b) for 
Cd-Tl melts at 750 K, which are presented in Figure 4. 

 

 
Figure 4. ( Cda  & Tla ) vs Cdx  for Cd-Tl melts at 750 K. 

 
A well concord is noticed between theory and experiment [3] with RMS errors 

for Cda  and Tla  computed from Equation (22) are found to be 0.008040% and 
0.008330% respectively. The positive departures of Cda  and Tla  from ideal 
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behavior refer to the segregating character of Cd-Tl melts at 750 K. It should be 
pointed out that the activity is a fortunate thermodynamic function which can be 
directly measured from the experiment. Therefore, the well harmony between the-
oretical and experimental data for Cda  and Tla  validates the reasonable values 
of jiA  and ijA . 

3.2. Microscopic Properties Like ( )ccS 0 , 1α , XSE  and M idD D   
of Cd-Tl Molten Melts at 750 K 

Equations (14) and (15) are employed to compute the concentration dependence 
of ( )0ccS  for Cd-Tl melts at 750 K. The theoretical data of ( )0ccS  are incor-
porated in Figure 5 along with ( )0id

ccS  and experimental values [3].  
 

 
Figure 5. ( )0ccS  vs Cdx  for Cd-Tl melts at 750 K. 

 
A well uniformity is noticed between the theory and experiment having the 

RMS error of 0.0118705% which is computed from Equation (22). It is observed 
that ( ) ( )0 0id

cc ccS S>  in the composition region, 0.1 .950 Cdx <≤  and ( )0ccS
exhibits ideal behavior of Cd-Tl melts at 750 K in the regions 0 0.1Cdx≤ ≤  and 

1.95 .00 Cdx <≤ . The maximum values of ( )0ccS are at 0.60Cdx =  i.e.  
( )( )m0 max 0.520ccS =  (Theory) and 0.518 (Experiment). Hence, the present in-

vestigation reveals that Cd-Tl melt at 750 K possesses segregating character in the 
region 0.1 .950 Cdx <≤ . 

Equation (18) is employed to achieve the concentration dependent values of 

1α  for Cd-Tl melts at 750 K on using Z = 10. The theoretical data of 1α  in terms 
of the concentration of Cd are presented in Figure 6. In the full range of compo-
sition i.e. 0.1Cdx =  to 0.9, 1α  is positive at each composition and having max-
imum value of 0.0576 at 0.7Cdx = , which reveals the segregating behavior of Cd-
Tl melts at 750 K [25].  

The concentration dependence of XSE RT  for Cd-Tl alloys at 750 K 
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computed from Equation (19) is illustrated in Figure 7. Obviously, XSE RT  is 
negative at each composition of Cd in the concentration region 0.10Cdx =  to 
0.90 for Cd-Tl melts at 750 K. This exhibits the segregating nature of Cd-Tl melts 
at 750 K [22] [26]. 

 

 
Figure 6. 1α  vs Cdx  for Cd-Tl melts at 750 K. 

 

 

Figure 7. XSE RT  vs Cdx  for Cd-Tl melts at 750 K. 
 

The diffusivity ratio, M idD D  as a function of the composition of Cd for Cd-
Tl melts at 750 K is calculated from Equation (20) and the theoretical data of 

M idD D  are depicted in Figure 8. It is noticed that the diffusivity ratio, M idD D  
has minimum value of 0.4554 at 750 K at 0.7Cdx = . This confirms the segrega-
tion in Cd-Tl melts at 750 K [4]. 
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Figure 8. M idD D  vs Cdx  for Cd-Tl melts at 750 K. 

3.3. E
MG , MG , Fea , Mna , ( )ccS 0 , XSE , 1α  and M idD D  of Cd-Tl  

Melts at Different Temperatures 

For the theoretical analysis of the mixing behavior of Cd-Tl melts at different tem-
peratures, the needed input parameters are presented in Table 1 and Table 2. The 
values of jiA  and ijA  at desired temperature, T K are determined via the fol-
lowing equations [7]. 

( ) ( )0 0ln lnji ii
ji jiT A T T A T

kT
ε ε−

− = =  

 ( ) ( )0 0ln
exp ji

ji

T A T
A T

T
 

=   
 

  (22) 

and 

( ) ( )0 0ln lnij jj
ij ijT A T T A T

kT
ε ε−

− = =  

 
( )0 0ln

exp ij
ij

T A T
A

T
 

=   
 

   (23) 

where, T0 = 750 K. 
The computed data of E

MG RT  and MG RT  for Cd-Tl melts assessed via 
Equations (1) and (13) at 650 K, 750 K, 850 K, 950 K and 1050 K are presented in 
Figure 9 and Figure 10 respectively. Figure 9 illustrates that the segregating na-
ture of Cd-Tl melts degrades when temperature is upgraded from 650 K to 1050 
K. The maximum values of E

MG RT  are 0.2767 (at 650 K), 0.2478 (at 750 K), 
0.2234 (at 850 K) all 0.6Cdx =  while ( )mmax 0.2033E

MG RT =  (at 950 K) and 
0.1863 (at 1050 K) both at 0.5Cdx = . Thus, Cd-Tl melts exhibit asymmetric be-
havior at 650 K, 750 K and 850 K, and symmetric character at 950 K and 1050 K 
relative to the composition of Cd. Again, it is noticeable from Figure 10 that the 
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negative values of MG RT  for Cd-Tl melts increase due to rise in temperature 
from 650 K to 1050 K. The values of MG RT  are minimum at 0.4Cdx =  for 
temperatures 650 K and 750 K i.e. −0.4256 and −0.4481, respectively while 

MG RT  shows minima at 0.5Cdx =  for temperatures 850 K, 950 K and 1050 K 
i.e. −0.4703, −0.4899 and −0.5068 respectively in terms of Cdx . Thus, Cd-Tl melts 
indicate asymmetry at 650 K and 750 K and symmetry at 850 K, 950 K and 1050 
K with respect to Cdx . 

 

 

Figure 9. E
MG RT  vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 

 

 
Figure 10. MG RT  vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 

 
The thermodynamic activities of Cd and Tl i.e. Cda  and Tla  are computed 

from Equations (10a) and (10b) respectively on applying the theoretical data of 

Cdγ  and Tlγ  determined from Equations (4) and (5) for Cd-Tl melts at 650 K, 
750 K, 850 K, 950 K and 1050 K relative to Cdx . The theoretical results for Cda

https://doi.org/10.4236/wjcmp.2026.163004


N. K. Roy et al. 
 

 

DOI: 10.4236/wjcmp.2026.163004 67 World Journal of Condensed Matter Physics 
 

and Tla  at the temperatures ranging from 650 K to 1050 K are shown in Figure 
11. The results reveal the decrease in segregation for rise in temperature from 650 
K to 1050 K for Cd-Tl melts. However, the decrease in the segregation is weak in 
the temperature region 650 - 1050 K.  

 

 
Figure 11. ( Cda  & Tla ) vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 

 
The temperature dependence of ( )0ccS  for Cd-Tl melts at 650 K, 750 K, 850 

K, 950 K and 1050 K relative to composition Cd is presented in Figure 12. For the 
calculation of ( )0ccS , Equations (14) and (15) are applied. The ( )0ccS - Cdx  iso-
therms indicate the degradation in segregating character of Cd-Tl melts for the 
rise in temperature from 650 K to 1050 K. The peak value of ( )0ccS  is noticed 
at 0.6Cdx =  i.e. 0.618, 0.520, 0.466 and 0.427 respectively at 650 K, 750 K, 850 K, 
950 K while a minor shift in peak value of ( )0ccS  is observed at 1050 K i.e. 

( )0 0.405ccS =  at 0.53Cdx = .  
 

 

Figure 12. ( )0ccS  vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 
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The 1α - Cdx  isotherms for Cd-Tl melts are depicted in Figure 13. For this, the 
theoretical data of 1α  are computed with the help of Equation (18) at tempera-
tures 650 - 1050 K. Obviously, the segregation in Cd-Tl melts goes on decreasing 
for the rise in temperature from 650 K to 1050 K. Again, the magnitude of 1α  is 
small which illustrates that Cd-Tl melts is a weakly segregating system [4] [26] in 
the temperature range 650 - 1050 K. 

 

 
Figure 13. 1α  vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 

 
The excess stability function of several binary alloys at a certain temperature 

has been discussed earlier [27] [28]. Nonetheless, the limited data is available re-
garding the theoretical exploration of XSE  at different temperatures [22] [26], 
[29] on employing the optimization procedure. In present study, MIVM model is 
applied to explore the stability of Cd-Tl melts at various temperatures. 

The variation of XSE RT  with respect to composition of Cd at 650 K, 750 K, 
850 K, 950 K and 1050 K for Cd-Tl melts determined via Equation (19) is pre-
sented in Figure 14. Obviously, XSE RT  exhibits negative value at each compo-
sition in the region 0.10Cdx =  to 0.90 at each temperature under consideration. 
Again, the negative values of XSE RT  declines with the upgradation in temper-
ature from 650 K to 1050 K. This is a sign of decrease in the segregation of Cd-Tl 
melts [22] [26] from 650 K to 1050 K. 

The M idD D  relative to the concentration of Cd for Cd-Tl melts at 650 K, 750 
K, 850 K, 950 K and 1050 K are computed using Equation (20) and the theoretical 
data are depicted in Figure 15. It is noticed that 1M idD D <  at the temperatures 
under consideration which confirms the segregating character of Cd-Tl melts. 
Again, M idD D  has minimum values at 0.7Cdx =  i.e. 0.3679 and 0.4554 re-
spectively for 650 K and 750 K and again, has minimum values at 0.6Cdx =  i.e. 
0.5145, 0.5621 and 0.6022 for 850 K, 950 K and 1050 K respectively. This indicates 
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lowering of segregating character of Cd-Tl melts at the undertaken temperatures.  
 

 

Figure 14. XSE RT  vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 
 

 
Figure 15. M idD D  vs Cdx  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K & 1050 K. 

4. Conclusions 

In present work, the concentration dependent properties such as E
MG , MG  ac-

tivity coefficient, activity, ( )0ccS , 1α , XSE  and M idD D  for Cd-Tl melts at 
750 K have been successfully explored. The results exhibit the segregating nature 
of Cd-Tl melts at 750 K. The asymmetries in E

MG , MG  and ( )0ccS  for Cd-Tl 
melts at 750 K are successfully explained. Again, MIVM model is employed for 
the theoretical predictions of E

MG , MG  activity, ( )0ccS , 1α , XSE  and 
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M idD D  for Cd-Tl melts at 650 K, 750 K, 850 K, 950 K and 1050 K. The results 
indicate that the segregating character of Cd-Tl melts degrades when temperature 
rises from 650 K to 1050 K. Further, Cd-Tl melt is a feebly segregating alloy in the 
temperature range 650 - 1050 K.  

Therefore, MIVM model is a relevant and reliable model to explore the ther-
modynamic behavior of segregating alloys at different temperatures. 
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