APPENDIX  
In the above treatment, only the ternary system is considered. This method can even be extended to address any order of multicomponent systems. With this assumption, let us address a multicomponent system with “n” known data points in an “n” dimension composition space, such as
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. In this case, the “modification function” 
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where 
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where


[image: image10.wmf]111

12

222

12

3

33

0

12

12

ppp

n

ppp

n

p

pp

n

pnpnpn

n

xxx

xxx

D

x

xx

xxx

×××

×××

=

×××

×××

K

MM

       (S5)

Substituting Eqs. (15) and (S1) into Eq. (14) yields
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Therefore, the physicochemical property with “n” modified points can be obtained by using Eq. (29). 

Next, let us demonstrate that this multicomponent phenomenological formula Eq. (27) satisfies two axiomatic requirements. The first axiom can be proven as follows: when the composition point approaches point “k,” that is, 
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, therefore 
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. Similarly, one can also prove that when the composition point moves to point “j” (j = 1,2,…,n  j[image: image15.png]+k



), we obtain 
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. Accordingly, the multicomponent system model Eq. (27) satisfies the phenomenology model requirements. 
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