Exerciclos

1. Auma atmosfera de pressao e a 1750°C, 100 g de Fe
dissolvem 35 cm3 de N, (CNPT).
Nas mesmas condicdes, 100 g de Fe dissolvem 35 cm? de H,.
Argonio e insoluvel no Fe ligquido.
Pergunta-se: qual é a quantidade de gas que 100 g de Fe séao
capazes de dissolver numa atmosfera constituida por:
(a) 50% N, e 50% H,; (b) 50% Ar e 50% H,; (c) 33% N,
33% H, e 34% Ar.
Considerar a pressao total igual a 1 atm; utilizar atividade

Raoultiana e considerar valida a Lei de Henry.
[(a) 24,75; 24,75, total: 49,50 cm3,CNTP;
(b) 24,75 cm3,CNTP;
(c) 20,11; 20,11, total: 40,22 cm3,CNTP]
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O metal liquido estd em EQUILIBRIO

com a fase gasosa.

N — 2NFe,I

2(9)

Lembrando que:
Xg =Cte'Cy =

an _ (R)°xn _ (yR)° ctecy

Py Py PN2

2 2

(v2,)% cte.35°
1

Para latm N, : K =

01\2 2
Para 0,5atm N, : K = (YN)O'(;te'CN

Cy = 24,75cm* /100g Fe

De maneira analoga, obtem-se as
demais concentracoes.

No caso de argonio, a concentracao
e nula.
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el de Sieverts

E a Lei de Henry aplicada aos sistemas
Me/Gas diatbmicos
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N — 2MFe,I

2(9)

dy :yON'XN VK

A concentracdo de gases
diatdmicos em metais Xn = Ky/Pu,
liquidos é proporcional a raiz
quadrada da pressao parcial
do gas.

ldem para H,:

Essa expressdo é conhecida como Lel de Sieverts.
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Calculo da relacéo
VB .cneT € Xg.
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X, = N
" on_,+n,
P*.V*
Mas, n, :2nN2=2( T j=ZCN
onde:*indica CNPT
Resulta:
* *
Z(P V j
v RT* . 2c,
N *\/*\
Mo o PPV} Mg,
56 RT* 56

Comon_ >>n:
2C,, 2X56
= = Xy=—-¢C

N N

m,, m
56

X

N
Fe

= X, =Cte'c,



2. Calcule a concentracao de cobre no chumbo liguido a
500°C para o equilibrio entre PbS solido e Cu,S solido,
sabendo-se gque a solubilidade do cobre sélido no chumbo
liquido é 0,3%.

Admita valida a lei de Henry.
Utilize atividade Raoultiana.
Dados: para a reacao:

PbS(S) + 2CU(S) - Pb(|) + CUZS(S) y AGO773K - '3024 Cal,

Cu =63,5; Pb = 207.
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%B
Mol

8T %8, ,100/  _%B
Molg Mol , Mol ,
X, = %B.Mol , . ou: %B-— Xgz.Mol;.100
100.Molg Mol ,
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0,3%Cu corresponde a x., =0,0097
No limite de solubilidade:
ac, =7 X,
1=y".0,0097 Estudando o equilibrio:
v° =103,1 8,8
K — (:Pb')az‘CQZS (a.,)" @ps
T 5= 103 11.x )’
716 = Ry
(v°Xe,)” X, =0,00363
Que corresponde a 0,11%Cu.
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3. Utilizando as relacOes entre as diferentes escalas de
atividade, mostre que o valor da atividade nas escalas
Henryanas fracdo molar e porcentagem em massa, da liga
Pb-Cu, corresponde, respectivamente a fracdo molar e a
porcentagem em massa de Cu no Pb.

Por que i1sso ocorre?
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4. Escreva a expressao de mudanca de estado de referéncia
para o Cu em solucao no Pb liquido.
Considere as mudancas de escala Raoultiana para
Henryana fracao molar e Raoultiana para Henryana
porcentagem em massa.

5. Calcular a variacao de energia livre correspondente a
mudanca de estado de referéncia Cyq grar = Caiss Fe, 19 hip-
A temperatura € de 1600°C; y° do carbono em condicdes de
Infinita diluicdo no Fe nessa temperatura vale: 0,57.
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TABLE YV

Behaviour of Elements at Infinite Dilution in Liquid Iron

M (pure) =

: M (pure) =
M(id., X, lig.) M(id., wt.-%, ligq)
Element, if Ti*(1873)* AG(x), calfg atom AG(%4), calfg atom Ref. and Notes
Ag () 200 19 700 19700 — 10-46T 11, 2; from solubility data, regular solution
i is assumed.
Al (D 0-029 — 15100 4+ 1-03T — 15100 — 6-67T 19
B (s) 0-022 —15600 4+ O-71T —~ 15600 — 5-15T 29: from solubility of BN, using values for
nitrogen given below.
C_(gr) 0-57 5400 — 4-0T 5400 — 01T 42 2
Ca (v) 2240 : — 9430 -F 20-3T — 9430 |- 11-8 20: Irom solubility Jdata, regular solution is
assumed.
Co () 1-07 240 240 — 9-26T 82, 2: regular solution is assumed.
Cr () 1-0 0 — 901T 87, 86, 88, 89; liquid Fe-Cr alloys ideal at
Cr (s) 1-14 4 600 — 2-19T 4600 — 11:20T low Cr concentration.
Cu () 86 8 000 S000 — 9-41T 93,2
1/2 Ha (g) — — 8§ 720 + 7-28T 95, 96, 2; AG*(ppm) = 8,720-11-02T
Mn () 1-3 876 976 — 9-12T 125, 126, 2
Mo () 1 0 — 10-23T Ideal behaviour assumed.
Mo (s) 1-86 6 600 — 2-29T 6600 — 12-52T Ideal behaviour of liquid solution, transfer
of standard stale.
1/2 Nz (g) — — 860 + 5-7IT 135 :
- Nb () 1-0 0 — 102 See Mo above.
Nb (5) 1-4 5500 — 2-3T 5500 — 125
Ni () 0-66 — 5000 4+ 1-80T — 5000 — 7-42T 164, 2
1/2 Oz (g) —_ — —28 000 — 0-69T 168
1/2 P2 () — — —29 200 — 4-6T 218
Pb (/) 1400 50 800 — 12-7T 50 800 — 25-4T 21; calculated from data on solubility.
1/2 Sa(g) — — —32 280 -+ 56T 72
Si () 0-C013 —31 430 + 3-64T —31430 — 4-12T 16, 243
Sn () 2-8 3820 3820 — 10-62T 244; regular solution assumed.
Ti (I} 0-037 —11,100 —11 000 — 8.85T 19; regular solution assumed.
Ti %s] 0-038 — 7440 — 1-90T — 7440 — 10-75T 19
u ) 0-027 — 13 400 — 13400 — 12:0T 24; regular solution assumed.
AU ) 0-08 —10 100 + 0-37T —10100 — 86T 28
Voo(s) 0-1 — 4950 — 1-93T — 4950 — 10:9T
&; E-‘;% }-2 + 2500 — 3.65T + 7500 — {;g% Assumed ideal liquid solution.
Zr () 0-037 —12 200 —12200 — 10-13 v°zr assumed cqual to %y,
Zr (s) 0-043 — 8300 — 1-82T — 8300 — 11-95"['} and regular solution assumed.
lim
‘ Tl. =F
TS0 af Xy

+ The letters in parentheses indicate the standard states used. Allare of
one almosphere pressure. i

1 cal = 4-18 )

© The Metals Sociely,

1974,




TABLE WV

Behaviour of Elements at Infinite Dilution in Liquid Iron

M (pure) =
M(id., A, Lig.)

M (pure) =

M(id., wt.-%;, liq.)

Element, it Ti°(1873)* AG(x), cal/g atom AG(%7), calfg atom Ref. a
Ag (D) 200 19 700 19700 — 10-46T 11, 2; from solubility
' is assumed.
Al () 0-029 — 15100 + 1-03T — 15100 — 6-67T 19
B (5) 0-022 — 15600 + 0-71T — 15600 — 515T 29: from solubility o!
nitrogen given be
C (gr) 0-57 5400 — 40T 5400 — 10-1T 42, 2
Ca (v) 2230 — 9430 -F 2031 — 9430 - TT-81 20: [from solubility «
assumed.
Co () 1-07 240 240 — 9-26T 82, 2; regular solutio]
Cr (1) 1-0 0 — 90IT 87, 86, 88, 89; liquid
Cr (5) 1-14 4 600 — 2-19T 4 600 — 11-20T low C,
Cu (/1) 8-6 8 GO0 000 — 941T 93, 2
1/2 Ha (g) —_— -— 8 720 + 7-28T 95, 96, 2; AG*(ppm)
Mn () I-3 976 976 — 9-12T 125, 126, 2
Mo () 1 0 — 10-23T Ideal behaviour assur
Mo (5) 1-86 6 600 — 2-29T 6 600 — 12-52T Ideal behaviour of lic
of standard state.
1/2 N2 g) — — 860 + 5-7IT 135 :
. Nb () 1-0 0 — 10-2 See Mo above.
Nb (s5) 1-4 5500 — 2-3T 5500 — 125
Ni () 0-66 — 5000 4+ 1-80T — 5000 — 7-42T 164, 2
1/2 Oz (g) — — —28 000 — 0-69T 168
1/2 P2 (g) — — —29 200 — 4-6T 218
Pb (/) 1400 50 800 — 12-7T 50 800 — 25-4T 21; calculated from d
1/2 Sa (g) — — —32280 -+ 56T 72
Si () 0-C013 —31430 + 3-64T —31430 — 4-12T 16, 243
Sn (1) 2-8 3820 3 820 — 10-62T 244; regular solution
Ti () 0-037 —11,100 —11 000 — 8.85T 19: regular solution z
Ti %5] 0-038 — 7440 — 1-90T — 7440 — 10-75T 19
u () 0-027 — 13 400 —13400 — 12-0T 24; regular solution a
Vi 002 I — 10 100 4 0377 — 10100 — R-aT -



Cgraf — C_:%Wt,Fe,I
°.Mol
0,% — o,graf 4+ RTIn YC Fe
Heo THe Mol _.100
0,57x56

0% _ 129 =1987.T.In
Hc He 12x100

=—7,21.T =—7,21x1873 = -13498 cal/ mol
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Ou, lembrando que o valor de i ndo se altera com a mudanca
de escala de atividade escolhida, tem-se:

Cgraf = Q%Wt,Fe,I

0,%

he =p2”® +RTInh, = p2” = p. —RTInh,

ne =2 + RTIna, = p2%" = . —RTIna,
0
u2% — oo —RTIn 2 — R YoMl
he Mol.100
1% — 0o _ 1987 TIn 220 _ 7 91 T_ _7 21x1873 = ~13498 cal/mol

12x100
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