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Abstract 

The thermodynamic, microscopic, surface and transport properties of Sb-Sn liquid alloy at 905K have been 

studied using regular solution model. In thermodynamic properties, free energy of mixing(GM) , 

activity(a), entropy of mixing(SM), heat of mixing (HM) have been studied. To understand structural 

behavior of the liquid alloys concentration fluctuations in the long wavelength limit i.e. (Scc(0)) and short 

range order parameter (α1) have been computed. Surface property is studied with the help of Butler’s 

model while transport property is computed from Moelwyn-Hughes equation. The theoretical and 

experimental values of thermodynamic and microscopic properties of Sb-Sn liquid alloy at 905K have 

been compared. In present work the value of interchange energy (ω) is found to be negative suggesting 

that there is a tendency of unlike atoms pairing (i.e. Sb-Sn) as the nearest neighbor indicating the ordering 

behavior in Sb-Sn liquid alloy. The symmetric behavior of concentration fluctuations of the liquid alloy 

has been well explained by the model. The temperature dependence of interchange energy (ω) has been 

found during the computation of entropy of mixing (SM) and heat of mixing (HM) of the liquid alloy. 
  

Keywords: Thermodynamic properties; Structural properties; Surface properties; Transport 

properties. 

 
1. Introduction 
 

Alloys of Sn are likely to be very promising as an alternative solder in the electronic industry[1] .The 

commonly used solder consists of lead which is known to be toxic to the human body and causes 

serious environmental problems. Antimony compounds have been known since ancient times and 

were used for cosmetics. Alloying lead and tin with antimony improves the properties of the alloys 

which are used in solders, bullets and plain bearings. This is the motivation of our theoretical work on 

Sb-Sn system. The Sb-Sn alloy is of practical importance in view of their use, mainly in 

optoelectronic devices. The In-Sb compound (diamond type a = 0.6478nm) can be used as a stabilizer 

for the Sb-Sn phase[2]. 
 

The mixing behavior of two elemental metals forming a binary alloy has always been a subject of 

considerable interest to many researchers[3–11]. The study of mixing properties of liquid alloys is  
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important because a good knowledge of their mixing properties in the liquid state is necessary for 

preparation of desired materials. Surface properties are required to understand the surface related 

phenomenon such as corrosion, wetting characteristics of solders and kinetics of phase 

transformation. Transport properties are required for many metallurgical process and heterogeneous 

chemical reactions. The thermodynamic properties are important to understand the behavior of alloys 

which is studied  with the knowledge of free energy of mixing (GM), activity (a), entropy of mixing 

(SM), heat of mixing (HM).  
 

Structural behavior is interpreted by the concentration fluctuation in long wave limit (Scc(0)) and 

chemical short range order parameters (α1). Surface tension is computed using Buttler’s model[12] 

and viscosity is calculated with the help of Moelwyn-Hughes equation[13]. Since the atoms Sb and Sn 

are identical in shape and size (i.e. atomic volume of Sb / atomic volume of Sn =18.703/17.741 ~1), 

the Sb-Sn liquid alloy is suitable candidate for our investigation on using regular solution model[14]. 

The theoretical formulation of regular solution model has been presented in section (2), result and 

discussion in section (3) and conclusion in section (4).  

 

2. Formalism 
 

Regular solution model is based on the approximation that the constituent atoms A and B are 

sufficiently similar in size and shape so that they are interchangeable on the lattice or quasi-lattice, 

and the configuration is no longer independent of the mutual disposition of the two or more kinds of 

molecules. Homogenous solution of binary liquid alloy A-B consists of CA (≡c) mole of A and CB 

{≡c(1-c)}  mole of B respectively, where cA and cB are the mole fractions of A (≡Sb) and B (≡Sn) in 

the binary liquid alloy A-B. 
 

2.1. Thermodynamic properties 
 

In the frame work of regular solution model, the expression for the free energy of mixing (𝐺𝑀)of 

binary liquid alloy is  

𝐺𝑀 = 𝐺𝑀
𝑖𝑑 + 𝐻𝑀                                                                                                                          (1) 

where, heat of mixing (𝐻𝑀) and ideal free energy of mixing (𝐺𝑀
𝑖𝑑) are given by  

𝐻𝑀 = 𝜔𝑐𝐴𝑐𝐵                                                                                                                                 (2) 

GM =  RT [c ln c + (1 − c)ln(1 − c)] + 𝑐(1 − 𝑐). 𝜔                                                                         (3) 

Here 𝜔 is interaction energy.  

The expression for activities aA of the elements A in the binary liquid alloy can be derived from the 

standard relation, that is 

𝑅𝑇𝑙𝑛𝑎𝐴 = 𝐺𝑀 + (1 − 𝑐)
𝜕𝐺𝑀

𝜕𝑐
                                                                                                              (4) 

𝜕𝐺𝑀

𝜕𝐶
= 𝑅𝑇[𝑙𝑛𝑐 − ln(1 − 𝑐)] + (1 − 2𝑐). 𝜔 

 (5) 

Using equation (3) and (5) in equation (4), we get 

𝑙𝑛𝑎𝐴   =  𝑙𝑛𝑐 +
𝜔

𝑅𝑇
(1 − 𝑐)2                                                                                                                 (6) 

and the activity of the element B  (𝑎𝐵)  is given by 

𝑙𝑛𝑎𝐵   =  ln (1 − 𝑐) +
𝜔

𝑅𝑇
𝑐                                                                                                          (7) 

The temperature derivative of GM provides an expression for integral entropy of mixing (𝑆𝑀) which is 

given by 

𝑆𝑀 =
𝜕𝐺𝑀

𝜕𝑇
                                                                                                                                             (8) 

From equation (3) and (8), we get 
𝑆𝑀

𝑅
= [c ln c + (1 − c)ln(1 − c)] − 𝑐(1 − 𝑐).

1

𝑅

𝜕𝜔

𝜕𝑇
                                                                             (9) 
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The first term in the R.H.S of equation (9) is usual ideal of mixing. The last term represents the 

contributions from the temperature derivatives of the interchange energy. The necessity of taking 𝜔 as 

temperature dependent has been noticed by Bhatia et. al[15], Ratti and Bhatia[7] ,Alblas et. al[6]. 

The relation between free energy of mixing (GM), entropy of mixing (SM), and heat of mixing (HM) is 

given as, 
𝐻𝑀

𝑅𝑇
=

𝑆𝑀

𝑅
+

𝐺𝑀

𝑅𝑇
                                                                                                                                      (10) 

Using equation (3), (9) and (10), we get 
𝐻𝑀

𝑅𝑇
=  c(1 − c).

𝜔

𝑅𝑇
+ 𝑐(1 − 𝑐)

1 

𝑅
.

𝜕𝜔

𝜕𝑇
             (11)                      

 

2.2 Structural Properties 
 

The regular solution model has been successfully used to evaluate the value of concentration structure 

factor or concentration fluctuation in the long wavelength limit (Scc(0)) which has been used to study 

the nature of atomic order in binary liquid alloy [17] by using relation, 

𝑆𝐶𝐶(0) =
𝑅𝑇

(
𝜕2𝐺𝑀

𝜕𝑐2 )T,P,N
                                                                                                                          (12) 

From equation (3) and (12), we get 

𝑠𝑐𝑐(0) =
𝑐𝐴𝑐𝐵

1− 2𝑐𝐴 𝑐𝐵 .  
𝜔

𝑅𝑇

                                                                                                                         (13) 

The experimental determination of concentration fluctuation in the long wavelength limit Scc(0) is 

derived from experimental data of the activities of the constituent species of the binary liquid alloys 

from the relation  

𝑠𝑐𝑐(0) = (1 − 𝑐)𝑎𝐴 (
𝜕𝑎𝐴

𝜕𝑐
)

𝑇,𝑃,𝑁

−1
= 𝑐𝑎𝐵 (

𝜕𝑎𝐵

𝜕𝑐
)

𝑇,𝑃,𝑁

−1
     (14)                                                                                                                                                                             

where, aA and aB are the activities of the component of A and B respectively. 

The Warren-Cowley[15,16] short range order parameter (α1) is useful parameter to quantify the 

degree of chemical order in the alloy melt. It provides insight into the local arrangement of the atoms 

in the molten alloys. Although it is difficult to obtain the experimental values of α1, theoretical values 

of this parameters can be evaluated  

𝛼1 =
𝑠−1

𝑠(𝑍−1)+1
                                                                                                                                      (15) 

where,  𝑠 =
𝑆𝑐𝑐(0)

𝑆𝑐𝑐
𝑖𝑑(0)

  ,        𝑠𝑐𝑐
𝑖𝑑(0) = 𝑐𝐴𝑐𝐵 

and Z is the coordination number, which is taken Z = 6,8 and 10 for our purpose. 
 

2.3 Surface Property 
 

Butler assumed the existence of mono atomic layer at the surface of a liquid solution, called surface 

monolayer, as a separate phase that is in thermodynamic equilibrium with the bulk phase and derived 

an equation[7,18,19]. Butler equation for the surface tension, Γ of a binary A-B solution at 

temperature T is expressed as  

𝛤 = 𝛤1 +
1

𝐴1
(𝐺1

𝐸,𝑠 − 𝐺1
𝐸,𝑏) +

𝑅𝑇

𝐴1
[ln(1 − 𝑐2

𝑠) − ln(1 − 𝑐2
𝑏)] =     𝛤2 +

1

𝐴2
(𝐺2

𝐸,𝑠 − 𝐺2
𝐸,𝑏) +

 
𝑅𝑇

𝐴2
[ln(𝑐2

𝑠) − ln(𝑐2
𝑏)]                                                                                                                          (16) 

where, R is universal gas constant. 𝑐𝑖
𝑠and 𝑐𝑖

𝑏 are mole fraction of component ‘i’ in the surface and 

bulk respectively. Γ1 and Γ2 are the surface tension of the pure component 1 and 2 respectively. 

𝐺𝑖
𝐸,𝑠

and 𝐺𝑖
𝐸,𝑏

 (i = 1,2) are partial excess free energy of component ‘i’ in the surface and the bulk 

respectively. The molar surface area of the component ‘i’ can be computed by using the relation 

𝐴𝑖 = 𝐾. 𝑁𝐴
1/3

. 𝑉𝑖
2/3

                                                                                                                              (17) 

where, K(= 1.091) is geometrical factor for the liquid alloy, NA is Avogadro’s number, Vi is the molar 

volume of the component i. 
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2.4 Transport Properties 
 

The mixing behavior of an alloy in microscopic level can also be studied by diffusion coefficient. 

Singh and Sommer[18]   have derived a relation between diffusion coefficient and concentration 

fluctuation as  
𝐷𝑀

𝐷𝑖𝑑
=

𝑆𝐶𝐶
𝑖𝑑 (0)

𝑆𝐶𝐶(0)
             (19) 

where, DM is the mutual diffusion coefficient and Did is the intrinsic diffusion coefficient for an ideal 

mixture given as  

𝐷𝑀 = 𝑐1𝐷2 + 𝑐2𝐷1                                                                                                                              (20) 

where, D1 and D2 are the self-diffusivities of pure components A and B respectively.   

In term of energy order parameter ω, the diffusion coefficient can be expressed as[18] 
𝐷𝑀

𝐷𝑖𝑑
= [1 −

2𝜔

𝑅𝑇
𝑆𝑐𝑐

𝑖𝑑(0)]                                                                                                                         (21) 

The ration 𝐷𝑀/𝐷𝑖𝑑 indicates the mixing behavior of the alloys i.e. 𝐷𝑀/𝐷𝑖𝑑> 1 indicates compound 

formation and if 𝐷𝑀/𝐷𝑖𝑑< 1 then there is tendency of phase separation. For ideal mixing, 𝐷𝑀/𝐷𝑖𝑑 

approaches 1 
 

Viscosity is one of the transport properties of binary liquid alloy. The Moelwyn-Hughes equation[13] 

for viscosity of liquid mixture is given as  

𝜂 = (𝑐1𝜂1 + 𝑐2𝜂2 )(1 − 2𝑐1𝑐2.
𝐻𝑀

𝑅𝑇
)                                                                                                    (22) 

where, 𝜂K is the viscosity of pure component K(K= 1, 2), c is the mole fraction of the component K 

and HM is the enthalpy of mixing. For most liquid metals, 𝜂𝐾 can be calculated at temperature T from 

Arrhenius type equation[20] 

𝜂𝐾 =  𝜂𝑂𝐾 exp [
𝐸𝑛

𝑅𝑇
]                                             (23)                                                                                             

where, 𝜂𝑂𝐾 is constant (in units of viscosity) and En is the energy of activation of viscous flow for 

pure metal (in unit of energy per mole). 
 

3. Results and Discussion 
 

3.1. Thermodynamic properties: free energy of mixing, activity, heat of mixing and entropy of 

mixing 
 

The value of energy parameter i.e. interchange energy (ω) used for the calculation of  thermodynamic 

properties of Sb-Sn liquid alloy at 905 K has been estimated from equation (3) by the method of 

successive approximation, using the observed data of free energy of mixing, GM [21] over the entire 

range of concentration. The best fit value is found to be  
𝜔

𝑅𝑇
=  −0.8925 . 

 

The sign and size of the energy parameter governs the general character, phase separation or complex 

formation of the alloys system. The negative sign of energy parameter suggests that there is a general 

tendency for unlike atoms to pair in the Sb-Sn liquid alloy at 905 K. However, the tendency of pairing 

is weak as the energy parameter is small. The same value of the energy parameter has been used 

throughout the calculations in order to maintain the consistency for the other properties of mixing of 

the liquid alloy at 905 K. 
 

The plot of experimental and computed values of free energy of mixing (GM) of Sb-Sn liquid alloy 

with respect to the concentration of Sb is shown in Fig.1. 
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where, vSb = vM [1+𝛼p (T-TM)] and vSn = vM [1+𝛼p (T-TM)]                                                               (18) 

vM = atomic volume at melting point 

TM = melting temperature and  

𝛼p = volume coefficient at constant temperature. 



 

We have computed the activities of Sb and Sn in the liquid Sb-Sn alloy using the same energy 

parameter (ω) in equation (6) and (7), and then compared them with experimental values as depicted 

in Fig. 2.  

 

 

Fig. 1: Free energy of mixing of Sb-Sn liquid alloy 

at 905 K. The Solid line represents theoretical 

values and Circle represents experimental values. 

Fig. 2: Activities aZn and aCd of Sb-Sn liquid alloy 

at 905K.The solid line  theoretical values and circle 

represents experimental values. 

 

 

The plot shows that there is a good agreement between the sets of computed and experimental results. 

Activity coefficient represents the measure of tendency of a component to leave the solution. The 

magnitude of activities depends on the bound energies. Activity is very important quantity which can 

be associated to the free energy of mixing GM and concentration fluctuation Scc(0). Measurement of 

activities provides correlation of the behavior of the system. 
 

The heat of mixing and entropy of mixing of the Sb-Sn binary liquid alloy at 905 K has been 

calculated from equation (11) and (9) respectively .To determine heat of mixing (HM) and entropy of 

mixing (SM) we need temperature derivative of energy parameters. The observed values of heat of 

mixing[21]  were utilized to obtain the temperature derivatives by the method of successive 

approximation. The best fit value has found to be  
1

𝑅

𝜕𝜔

𝜕𝑇
= −0.18. Both computed and experimental 

values of heat of mixing and entropy of mixing are in good agreement at all compositions as shown in 

figures 3 and 4. 
 

The observed symmetry in the heat of mixing and entropy of mixing about equiatomic composition of 

Sb-Sn liquid alloy at 905 K is well explained by the present theoretical analysis. The negative value of 

HM indicates the ordering nature of the liquid alloy in the entire range of concentration. The 

theoretical understanding of heat of mixing as a function of concentration is very useful as it directly  
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The computed and experimental values[21] of free energy of mixing are in good agreement in the 

entire concentration range. The computed value of GM/RT (= -0.9163) is minimum at cSb=0.5 while, 

experimental value of GM/RT(= -0.9163) at cSb=0.5. The negative small values of free energy of 

mixing throughout the entire concentration range indicate that the Sb-Sn alloy at 905 K in liquid state 

is a weak interacting system. 



 

The entropy of mixing SM is helpful to draw important structural information for binary liquid alloys. 

It represents the sharing of energy among the atoms of the constituent metals forming the alloys and 

hence the disorder in the equilibrium state of the alloys. The role of entropy is often complicated for 

most of the binary liquid alloys. The computed and experimental values[21]  of entropy of mixing in 

Sb-Sn binary liquid alloy are positive in the entire range of concentration. 

 

 
Fig. 3: Heat of mixing of Sb-Sn liquid alloy at 

905K. The solid line represents theoretical values 

and Circle represents experimental values. 

      Fig. 4: Entropy of mixing of Sb-Sn liquid alloy  

at 905K.The solid line represents theoretical     

values and circle represents experimental   values. 

 

 

3.2 Structural properties: concentration fluctuation in the long wavelength limit and chemical 

short range order parameter 
 

The scc(0) computed from equation (14) is referred as to the experimental value. The computed and 

experimental values of Scc(0) are depicted in figure 5 along with the ideal values i.e.  Scc
id(0) = c(1 −

c). liquid alloys. At a given composition, if Scc(0) < Scc
id(0) then, ordering in liquid alloys is 

expected, while Scc(0) > Scc
id(0) is the indication of a tendency of phase separation. Figure-5 shows 

that Scc(0) < Scc
id(0)throughout the entire concentration range which indicates that hetero-

coordination is favored in the Sb-Sn alloy at 905 K. 
 

The calculated values of Scc(0) are in good agreement with the experimental values[21]. The 

calculated values of Scc(0)(= 0.1729) and experimental values of Scc(0) (= 0.1729) are maximum about 

equiatomic composition. The result can be used to understand the nature of atomic order in binary The 

Warren-Cowley chemical short-range order parameter α1 is an important microscopic function which 

is used to predict the degree of local arrangement of atoms in the mixture. The chemical short-range 

order parameter has been computed from equation (15) on using the theoretical value of Scc(0). The 

value of coordination number (Z) is taken to be 6,8 and 10. For equiatomic composition the parameter 

α1 is found to be −1 ≤ 𝛼1 ≤ +1.The value of 𝛼1
min = -1 indicates complete ordering and the value of 

𝛼1
max = 1 indicates complete segregation leading to phase separation and α1=0 corresponds to a  

 

                           H.K. Limbu et al. / BIBECHANA 15 (2018) 1-10: RCOST  p.6  

 

leads to the nature of interaction among the constituent’s species of the alloys. Though such 

information is available from free energy of mixing we may emphasize that heat of mixing has some 

added significance. From the definition of HM (HM= GM + TSM) it is obvious that HM has greater 

significance than GM, as the physical significance of SM is also locked up in the heat of mixing. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 5: Concentration fluctuation of Sb-Sn liquid 

alloy at 905K. The solid line represents theoretical 

values, circle represents experimental values and 

dotted line represents ideal values. 

 Fig. 6: Chemical short range order parameter (α1) 

of Sb-Sn liquid alloy at 905K for different co-

ordination number Z= 6,8and 10.The solid line 

represents Z=10, dotted line represents Z=8 and 

solid line with hollow circle represents Z=6.  

 

 

3.3. Surface property 
 

The surface tension of a liquid Sb-Sn has been computed by using equation (16). We have used the 

experimental value of bulk partial excess free energy 𝐺𝑖
𝐸,𝑏

[21] of the monomers of the liquid alloy at 

905 K. 

𝛽 =  
𝐺𝑖

𝐸,𝑠

𝐺𝑖
𝐸,𝑏           (24) 

The value of parameter β has been taken as 0.83 as suggested by different researchers to compute 

surface tension of liquid alloys[20,22]. For computation of surface tension of Sn-Sn at 905K equation 

(16) in conjugation with equation (17) and (18) are used. We have calculated the surface tension of 

pure components (i.e. Sb and Sn) using equation  

𝛤(𝑇) =  𝛤𝑚 +
𝜕𝛤

𝜕𝑇
(𝑇 − 𝑇𝑚)                                                                                                                 (25) 

where, T = 905 K, Tm = melting temperature (Tm= 903.5K for Sb, and 505K for Sn) ;  
𝜕𝛤

𝜕𝑇
  is 

temperature coefficient of surface tension (= -0.05 x 10-3 Nm-1K-1   for Sb, and -0.07x 10-3 Nm-1K-1 for 

Sn). The partial excess free energy of mixing of the pure components for the systems Sb-Sn at 905 K 

are taken from the reference[20]. The surface concentration of a component with respect to the bulk 

concentrations has been calculated from equation (16). The variation of surface concentration with the 

bulk concentration of Sb component has been shown in Fig. 7. 
 

It is to be noted that the components to the alloy do not mix completely with each other in the bulk 

because of the difference in the values of surface tension of constituent metals. The calculated values 

of surface concentration have been used to compute the surface tension of Sb-Sn liquid alloy at 905 

K. From Fig. 7 it is clear that the surface concentration of Sb increases with increasing bulk 

concentration of Sb (i.e. cSb). This shows that Sb atoms (having lower value of surface tension relative  
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random mixing of atoms. The values of short range order parameter α1 are negative in the entire 

concentration range and the minimum value (i.e. α1= -0.0692 at z=6,α1= -0.0528 at z=8,α1= -0.0427 at 

z=10) is at equiatomic composition as shown in figure 6,which indicates the ordering nature of the 

alloy as evident from the Scc(0). 



 

to Sn- atoms in Sb-Sn system) segregate at the surface of Sb-Sn liquid alloy throughout the entire 

concentrations. The computed values of surface tension of Sb-Sn liquid alloys at 905 K are depicted 

in Fig. 8. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7: Surface concentration of Sb versus bulk 

concentration of Sb in molten Sb-Sn liquid alloy at 

905K.The solid line represents theoretical values 

and the dotted line represents ideal values. 

 Fig. 8: Surface tension of Sb-Sn liquid alloy at 

905K.The solid line represents calculated surface 

tension and dotted line represents ideal surface 

tension. 

 

 

It is obvious from figure 8 that the computed values of surface tension of Sb-Sn liquid alloy at 905 K 

shows deviation from the ideal values  (𝛤 =  𝑐1Γ1 + c2Γ2)  i.e. the computed values of surface 

tension are slightly more than the ideal values at csb=0.1 to 0.9 compositions. It is also found that the 

surface tension of Sb-Sn liquid alloy decreases with the increase in the concentration of Sb atoms in 

the alloy as the surface tension of pure component of Sb atom is less than pure component of Sn atom 

at the temperature of study. 
 

3.4 Transport properties: chemical diffusion and viscosity 
 

The calculated values of Scc(0) are used in equation (20) to evaluate the ratio of mutual and self-

diffusivities,  𝐷𝑀/𝐷𝑖𝑑 for Cd-Mg liquid alloy at 923 K. For the consistency of the estimated order 

energy parameter ω, we have also calculated  𝐷𝑀/𝐷𝑖𝑑 using equation (21) which predicts  
𝐷𝑀

𝐷𝑖𝑑
= 1 at 

cSb=0 and cSb=1. Fig. 9 shows plot of 𝐷𝑀/𝐷𝑖𝑑 against the concentration of Sb calculated from 

equation (21).  
 

From the figure it is clear that the value of 
𝐷𝑀

𝐷𝑖𝑑
> 1  in the entire range of concentration 

which is indicative for the presence of 

chemical order in the alloy. The maximum 

value of 𝐷𝑀/𝐷𝑖𝑑  is 1.4459 at cSb = 0.5, 

confirms the ordering tendency of the atoms in 

Sb-Sn liquid alloys is greater about equiatomic 

composition. 
 

 

 

 

 

 

 

 

 

 

We have used Moelwyn-Hughes equation (22) 

in conjugation with equation (23). To compute  

 

 

 
Fig. 9: Ratio of mutual and self-diffusivities,  

𝐷𝑀/𝐷𝑖𝑑  for Sb-Sn liquid alloy at 905K versus 

concentration of Sb. 
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viscosity of Sb-Sn alloy at 905 K, the 

viscosities of pure components Sb and Sn at 

905 K are required which is computed using 

equation (23). The viscosity of pure 

component can be obtained with the help of 

constants 𝜂ok and E for the metals[20]  and is 

as shown in the Fig.10. The plot shows that 

viscosity of the alloy is slightly deviated at the  

 

 

 

 

 

 

concentration csb=0.1 to 0.9.The viscosity of 

pure component of Sb atom  is  more  than  the  

viscosity  of  pure component Sn which results 

increase in the viscosity as the concentration  

 

 

 

 

of Sb atom increases in the alloy as shown    in 

the Fig. 10.
 

 

 

Fig. 10: Viscosity of Sb-Sn liquid alloy at 905K 

versus concentration of Sb.The solid line represents 

calculated viscosity and dotted line represents ideal 

values.

4. Conclusion 
  

The negative interchange energy (ω) suggests that there is a tendency of unlike atoms pairing (Sb-Sn) 

of the alloy at 905 K. It is a weak interacting system. The interchange energy is found to be 

temperature dependent and plays important role to explain the alloying behavior of the alloy. All the 

thermodynamic and microscopic properties of this alloy are symmetric at equi-atomic composition as 

a function  of concentration. The computed values of surface tension show small positive deviations 

from ideality and surface tension decreases as the concentration of Sb atom increases of the alloy. The 

study reveals that the viscosity isotherm of Sb-Sn liquid alloy at 905 K is found to  deviate  positively   

from ideality and viscosity increases as the concentration of Sb atom increases

. 
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