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S1. Mole fractions of precursor oxides and high entropy oxides:

Following Banerjee et al.'s* thermodynamic feasibility calculations, several authors2® have used

the same approach for their respective high entropy oxides. Table S1 presents the calculated

coefficients (a-f and a:-f1) for Equation 16, governing the thermodynamic transition from

precursor oxides to high entropy oxides.

Table S1: Mole fractions of precursor oxides (a1, bs,...,f1) and high entropy oxides (a, b,...,f) as

described in equation 16.

Final Product Precursors
HEO Ay, Oy a/a1 By, Oy b/b1 Ce, Oy C/C1 Dy, 0y d/d1 E. Oy "5'/@1 F, O f/f
1

Sr(Tig2Mo0g2Feo2 | SrCOs 0-2/1 TiO, 0-2/1 MoO3 0-2/1 Fe,03 0-2/2 Nb2Os 0-2/2 Cr03 0-2/2
Nbg.2Crg.2)Ost
(Sro2Bag2Llao SrCOs 0-2/1 BaC 0-2/1 Lay,O3 0-2/2 Eu, 0-2/2 PbO 0-2/1 Nb, 2/2
EU(),zka)oAz)szoa3 (O] O3 Os
Sr(Ceo.05SNo.0s SrCOs 0.2/1 CeO, | . 05/1 SnO, | - 08/1 yA(O)) 0.2/1 TiO2 . 16/1 Y203 0-3/2
Zro2Tio16Y03
Nbo.11Alp.1)O2.¢*
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Nb2Os -11/2 AlzO3 0.1/2

(Sro2Bag2Lio2Ko2 | SrCO3 0-2/1 BaC 0-2/1 Li.C 0-2/2 Kz 0-2/2 Nay 0-2/2 Nb, 2/2
Na(),z)szoe5 O3 O3 COs3 COs3 Os

(SrusBaysCays)Ti | SrCOs | - 33/] BaC . 33/] CaCoO | . 33/1 TiO; 1/1 Na, 0-2/2 Nb, 0-2/2
07? O3 3 CO3 Os

S2. Mathematical proof of the fact that the possible high entropy alloys will be much more
than lower component alloys (such as- binary, ternary alloys etc.):

Let’s consider two alloys with the number of elements r and r+1. The elements will be selected
from n number of chemical elements.

The formula to calculate the number of ways to choose r elements from a set of n elements will
be, N, = C (n,7) = —— ...(S1)

ri(n-r)!

Similarly, when we select r+1 elements from a possible set of n species, the number of selection

. !
will be, NZ = C(n,r+ 1) :m(SZ)

Let’s take the ratio of these two numbers and we obtain:

n!

R = Ny _ C (nr) _ T!(n_lr)! — (r+1)!(n—(r+1))!
N U S— I(n—1)!
Ny C (nr+1) D] r!(n-r)!

... (53)

Now, applying the relations (r + D! = (r+ 1) xrland(n—r)l=n—-r) X (n—r —1)!, we
obtain,

R r+1) <4
=" (54)
If r< n/2,then (n-r) > (r+1), or in other words, R = % <1...(S5)

This result indicates that for two alloys — one with r elements and another with r+1 elements —
the number of possible alloys will always be greater for the alloy containing r+1 elements,
provided that r < n/2.

Since at least 40 to 50 metallic elements can potentially form high-entropy alloys (HEAS) with 5,
6 or 7 components, the condition r < n/2 holds true in the case of HEAs. Consequently, the
number of possible HEAs far exceeds that of lower-component alloys, highlighting the vast
compositional space available for HEAs compared to traditional binary, ternary, or quaternary
alloys.
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