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3. [Bodsworth & Appleton, problem 3.5, p.55] O titanio apresenta as formas
alotropicas o e 3. Atemperatura de transformacao do Ti hexagonal compacto (o) em
Ti cubico de corpo centrado (B) € 1155 K. Calcular a temperatura do ponto de fusao
hipotético parao Ti (o).

DADOS:

Cpo) = 9,28 + 2,4 x 10°.T (cal/mol.K)

T,,5=1155K AH,_,5 = +830 cal/mol
Cop = 6,91 cal/mol.K

Ty, =1933K AH; = +4500 cal/mol

C, = 8,00 cal/mol.K S,es i = 7,3 cal/mol.K
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Solugéo usando Termodinamica do loop
METMAT

AGOL—)l =0
Til,_a AG,, =0 : T_:_,I AGu—)ﬁ + AG,B—)I =0
AkGoc—nB = éGI —f
AGa—)ﬂ
AG,B—)I
Ti,p3
T

Equacao de Gibbs-Helmholtz
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METMAT AG p _ _-I-J o;—)B dT
T
;
(AH;, , +] Ac,dT)

AG, ,=-T| T dT

T
830+ (6,91-528—2,4x10°T)dT
AG, ,=-T| L% 2 dT

T

AG, ,,=0; T,,,=1155K ; cte=—9,634

AG,_ = -1,63TINT + 1,2x10-3T2 + 9,63T + 548,18 (cal/mol)
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G, = Tj '%B dT

(AHy + In Ac,dT)

AG, ,, =—T| — dT
(—4500 + j (6,91—8,0)dT
AG, . =-T 1033 dT
I—pB _[ T2

AG ,=0; T_,,=1933K ; cte=70T

AG 5= 1,09TInT - 7,01T - 2393 (cal/mol)
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Liquido=Beta Diferenca

METM,
2000 + 1155 K
= a—>f
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1933 K
Alfa=Beta T (K)
-21454 1800 -304,78
-2000 -209,09 1840 -214,29
208,75 1842 -209,74
.3000 - 208,68  1842.4 -208.83
208,68 184241  -208,81
208,68 184242  -208,79
208,68 184243  -208,76
208,68 184244  -208.74
Resposta: (AG em cal/mol) -208,68 | 184245 | -208,72
208,67 184246  -208.69
_ 372 208,67 | 184247 -208,67
AGOHB =-1,63TINT + 1,2x103T2 + 9,63T + 548,18 20867 | 184248 | -208.65
208,67 184249  -208,63
AG|_>[3 = 1,09T|nT - 7,01T — 2393,03 -208,67 18425 -208.60
208,67 184251  -208,58
T =1842K 208,66 184252  -208,56
208,66 184253  -20853

90,24
5,20
0,99
0,15
0,12
0,10
0,08
0,06
0,04
0,02
0,00
-0,02
-0,04
-0,06
-0,09
-0,11
-0,13



AG, , =0 G, =G,
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Solucgao usando a definicao de G G| _GOL = O Goc — Hoc _TSOL
G, =G, G, =H,-TS,

T T C,,
Ga:(H298+ C dT)—T(8298+ P de

208 P 298 T
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G, =28,78T —1,20x10°T* —-5,28TInT —1680

G, =45,42T -8,0TInT +1261,21

G

1155 T
= (HZ% + Cp,adT + AHOHB + C dT) —

P 208

208 T 1155 1155 T

C AH C
—T(8298+j1155 P2 dT + o LA ! L’Bde
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METMAT

G_ =28,78T —1,20x10°T* —5,28TInT —1680

G, =4542T -8,0TInT +1261,21

G, =38,41T-6,91TInT —-1131,82
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(kcal/mol) (kcal/mol) (kcal/mol)

MMAT T(K) Ga Gp Gl
L Eera 1155 130 -13.0 114
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1900

Intervalo do equilibrio (kcal/mol)  (kcal/mol)
Metaestavel T(K) Ga Gp
1155 -13,0 -13,0
1842,47 -25,9 -26,1
1933 -27.,8 -28,0
-24500 ~ 1842 K
-25100 - \
=
£ -25700 -
8
© 26300 -
—— Alfa
-26900 4 | —— Beta
— Liquido
_27500 I I I I |
1800 1820 1840 1860 1880
T(K)

(kcal/mol)
Gi
-11,4
-25,9
-28,0
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7@ — \ntervalo do equilibrio

(kcal/mol)  (kcal/mol)
T(K) Ga Gp
1155 -13,0 -13,0
1842,47 -25,9 -26,1
1933 -27,8 -28,0
-25100C . 1842 K
— Alfa
. —— Beta
— Liquido
1800 1820 1840 1860 1880 1900
T(K)

-25700

G (cal/mol)

-26300

-26900

-27500

Metaestavel:

(kcal/mol)
Gli
-11,4
-25,9
-28,0
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