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Substanica simples: planos T-p e p-V
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Fig. 1.2. Values of the densities of the coexisting liquid and gas
along the vapour pressure curve. (piiguid(T) — Pgas{T}) is the order
parameter for the liguid-gas transition.



Propriedades do ponto critico de algumas substancias

Substancia T.(K) p.(N/m?)
Helio4 5,25 2,30 x 10°
Helio3 3,34 1,15x10°
Hidrogenio 33,3 12,8 x 10°
Nitrogenio 126,2 33,6 x 10°
Oxigenio  154,8 50,2 x 10°
Amonia 405,5 111,0 x 10°
Diox.Carb. 304,2 73,0 x 10°
Agua 647.4 209,0 x 10°

v.d.Waals 8a/27Rb a/27b?

ve(m®/kmol) p.v./RT. p(atm)

0,0578 0,303 2,26
0,0726 0,302 1,13
0,0650 0,300 12,6
0,0901 0,286 33,2
0,078 0, 304 49,5
0.0725 0,239 109, 5
0,094 0,271 72,0
0,056 0.217  206.3

3b 0,375 =3/8



Calor Especifico: Cy ~ [t|®

Expoentes Criticos

Tabela 8.2: Expoentes criticos a, 8, 7y e 4 relativos ao ponto critico
liquido-vapor de diversas substéncias puras.

. : . _ B substancia a |[f |y |6
Diferenca de densidade: |py — p_| ~ (—1) ke wTon iR iw TG
hélio-4 ‘He (0,13 (0,36 | 1,18
CDmpTESSibilid&dEZ k‘f]" ~ ‘f‘_T Nednio Ne 0,33 | 1,25
argénio  Ar |0,13 | 0,34 | 121
Comprimento Correlagao: & ~ |t| ™ criptonio  Kr 0,36 | 1,18
xendmio  Xe | 0,11 |03 | 123
| = T=T. hidrogénio  Hy 0,33 | 1,19
= " T. oxigtnio Oy | 0,12 0,35 | 1,25
nitrogénio  Na 0,33 | 1,23
diéx. carb. CO, | 0,11 | 0,32 | 1,24
hexafl. enx. SFg | 0,11 | 0,32 | 1,28
etileno CoHy 0,33 | 1,18 | 44
etano CoHg | 0,12 | 0,34




x Methane ® Iso-pentane

o Ethylene © n-Heptane

4o Ethane 4 Nitrogen

® Propane = Carbon dioxide
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Fra. 5.3. Dependence of the compressibility ratio Z = PV|#T upon reduced pressure
P for different reduced temperatures T, The fact that the data for a wide variety of
fluids fall on identical curves supports the law of corresponding states. After Su (1946).



O modelo de Van der Waals

(pl é) (Vi — b) = RT



The van der Waals equation
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X i 1 : 3 ’ Fig. 1.10 The van der Waals isotherms at
e 1 ' e ey e a e several values of 7/T,. (a) The shape cf the
surface [compare it with the perfect gas
— ) —TT e ey T —p surface in Fig. 1.4}. (b} A selection of individual

isotherms. The van der Waals *loops’ are
normzlly replaced by horizontal straight lines.
The critical isotherm is the one at T/7_=1.



Coeficientes de van der Waals

Gas | a(ram? bi{m:/mal)

He 3.46x 10~ 23.71 x 10°
Ne 2.12 % 10+ 17.10 x 10°
H, 2.45x 10+ 26.61 x 10°
COo, | 3.96 x 10 42.69 x 10
H;ﬁ | .47 :l:. 10 33.52 % llﬂ"f*







Materiais Paramagnéticos
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Materiais Paramagnéticos

FIG. 32-14 A magnetization curve
for potassium chromium sulfate, a
paramagnetic salt. The ratio of mag-
netization M of the salt to the maxi-
mum possible magnetization M, is
plotted versus the ratio of the ap-
plied magnetic field magnitude B,
to the temperature 7. Curie’s law fits
the data at the left; quantum theory
fits all the data. After W. E. Henry.
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Materiais Ferromagnéticos
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Saturation Magnetisation
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1. Critical pniﬂt and phase transition

Critical point of fluid {(p=const)
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Fig 2: Onset of magnetization in ferromagnet
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Expoentes Criticos
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