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Enthalpy of formation
AHF = X A°GRECT™ + (1 — X )A°GEES ™Y + X (1 — Xy ) Q2

Enthalpy of mixing

AHy = XTk(1 — XTk]-Q

Q == LO
- regular solution

Q == LO + LlXTk
- sub-regular solution

LO =a+bT
L1 =C+dT

Activity
o~BCC—a 2 Q)
e RTlnap, = A°GEEC™% 4 RTInXpp + (1 — Xpp)2(Q + (m) X720
. = A°GEEC™Y + RTInX 1y + (1 — Xp)4(Lo + 2X7xLy)
= dq
* RTInaps = A°GESS % + RTIn(1 — Xp) + Xp2(2 + (5 (1—ka>) (1 - X72))

. = A°GELC™% + RTIn(1 — Xqp) + XTRZI(LO + (2X7y — 1)L1)|

PsQ| reference state: FCC
Tk2| reference state: BCC




AH,, = X7 (1 — X7 ) (Lo + LyX7y)

H&8 3 HZ24 (Minimizing sum of squares of deviation)

A y=a,+ax+e

AH,,

X7 (1 — X7)

= (Lo+Lyxrk)

Activity of liquid at 1500K ‘

H m -> LO, L1
Activity - LO', L1’

=9| L0, L1 7} CFE™ sub regular model H-&
LO" = LO + LO1*T
L1 = L1 + LT1*T




def Sum(Hm, nHm, n):

sumx, E, sumx2, sumy2, sumy, sumxy, E, R2, St, Sr

x =[]
i range(@, n):
sumx Hm[1i][©]
sumx2+= Hm[i][0]**2
sumy nHm[1i]
sumy2+= nHm[i]**2
sumxy+= Hm[1][@] "nHm[1i]
(n*sumxy - sumx * sumy)/(n*sumx2
(sumy - al*sumx)/n
i range(@, n):
E (nHm[i] - a®@ - al*Hm[i][©])**2
i range(@, n):
st (nHm[i] - sumy/n)**2
Sr (nHm[i]- al*Hm[i][@] - a®@)"*2
R2 - (St-Sr)/st
R = math.sqrt(R2)
Dev = math.sqrt{sr/{n-2))
x.append( sumx)
x.append(sumx2)

x.append(sumy)
X.append(sumy?2)
x.append(sumxy)
x.append(a@)
x.append(al)
x.append(R)
x.append(al)
x.append(R)
x.append(E)
x.append(Dev)

R @.5:

"R too low, Not a correct model. Try Regular solution.”

X

0.0,

CrilsersfsunnytiDesk top>python 0oy

<Enthalpy of Mixing at Liauid=
Linearized Data: v = 1489423008578 + (—4794,92409497 1x

R =0.33339657, Dev = 2.345716

<hctivity of Tk, Licuid>
Linearized Data: y = 2907, 18286011 + 2(-4811 .80163124)x
R =0.33335720, Dev = 14.063914

sub Reaular! L parameters have dependence on T
NN Omega = (14894.2301 + (-7.9914) »T) + (-4794.9241 + (-0.0113) =T} =X

<Hf of Tk, in FCC>
Linearized Data: y = 12587 .60930291 + (7193 .87751162)x
R =0.33339572, Dev = 1.753443

<Activity of Tk, in FCC=
Linearized Data:

v = 9996.83452728 + 2(-7192 030662600
R =0.33333704, Dev = 5.31533

sub Reaular! L parameters have dependence on T
VL Omega = (12887.6093 + (-5.0013) »T) + (-7193.9775 + {0.0132) =T} =X

<Hf of Tk, in BCC>

E too low, Mot a correct model. Try Beaular solution.
Linearized Data: v = B399, 01830703 + (1.64528143)x«
R =0.08437462, Dev = 2.393825

Aot ivity of Ps. in BCC:

R too low, Mot a correct model. Trv Reaular solution,
LCinear ized Uata: y = 4o0d U308 T + 12 — 1)+ —42.84314110
R =0.37254061, Dev = 26.291772

<Regular Solution of BCC:
RN Omega = 7000.3740 + (=4 0265) =T RN
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