GASES IDEALES Y REALES Recopilacion y realizacion: Dr. Jorge Alejandro Loza Yafiez
Gases ideales y Factor de Compresibilidad Datos / Modelos Gases Reales Carta Basica Compresibilidad
L1
Ideales Boyle (isotermas) Valores R: R are = 0.287 kJ / (kg K
) PV PV =nRT 1 atm L/ (mol K): 0.08206 koK)
SiP>0 = ——>R Vo= VP=ctq 3 R pi6xido carbono = 0.187
T RT P atm cm® / (mol K): 82.0575
SiTT = Ideal p=lN, J/(mol K): 8.314462 R ritgeno =.2968 A7
siP? = Real \Y N, Charles (Ley expansion) o Volumen molar (Vp) = 22.414 L STP ,//;/
P = NkT (isobaras) kPam/ (kmol.K): 8.314462 | yppc (STP) NIST, ISO, EEA, ICAO: 1
deal psi pie®/ (Ibmol °R): 10.73 273 K, latm «
Traslacion azarosa de las moléculas. N = #tOtaI mOIGCUIaS / VoT \i —cte bar L / (mol K): 0.08314472 NGmero Avogadro (Na):
oo con volumen nuo unidad volumen T Btu/ (Ibmol °R): 1.9859 5
3 i i6 i u mol o1 egen
e Gay-Lussac (socoras) o 002214129 x 10
0, Cly F, o Van der Waals P (kgi/em) L / (mol K): 0.0847 | Constante Boltzmann (k) X © Eihylene
Ggases triatémicos: O3 PocT ? =cte mmHg/ (mol K): 62.364 R ]_3806504(24) x1072JK™* 04 % U s :i:z:’l;‘ © Carbon dioxide
Gases moleculares: CO,, CHy, NO, SO, n 2 laH . 3/ b 1°R) 21 k — - o é /’1 o n-Butane  ® Water
Real . ) P+ a(*j (V.—nb) =nRT | Avogadro (isopletas)* plgHg pie”/ (Ibmol °R) 21.85 N 8617343(15)x10°eVK 03 $7e=100.6 — Ao sedon
Conmderé tamafio de ;?amculas V V oc n °C=(°F-32)+1.8 0.00831447 kJmol K a/ sabeti Ll
Interaccion de las particulas 0.2 e
Estados fuera de equilibrio 27(RT )2 RT °F=(Cx1.8)+32 1 atm = 760 mmHg= 760 torr =
Disociacién molecular a=——%Y%  bhb=—2° °C = K - 273.15 ) o1
PuEse e e reE S 64Pc 8Pc X . = . 1.01325 bar=14.696 psi = 0.7037 at 0 05 10 15 20 25 30 35 40 45 50 55 60 65 170
Composicion constante °R = °F + 459.67 1em H,0 = 98.064 Pa @ 4°C Reduced pressure pg
Factor Compresibilidad (Z) | Para mayoria de gases Redlich-Kwong b RT a 0.42748R2T 25 0.08662RT
Z:=0.2-0.33 = — q=——""'c — T
— P T V.P ) - V = volumen molar V-b JTv(Vv+b o] o]
PV =ZnRT P=—, T,=—, V,=—= r=reducido, c=critico 3 ( ) ¢ ¢
A T, R-T, (m*/mol)
Dieterici —na RT AR?T?
nNRT - _Rl _ c
Constantes Criticas Acéntrico Coeficientes de P = eVRT a= eZP ' b= e2P
Van der Waals V —nb c c
Formula  Te(K) P 10%V, Z w 10° a 10°b Berthelot 2 213
(MPa) (m*/mol) (m®Pa/mol?) (m*/mol) P — nRT _ n-a a= 27R Tc b= RTc
— 2 64P, ' 8P
He 5.3 0.229 61.6 0.29 0 3.45 23.7 V-nb TV ¢ ¢
Beattie-Bridgeman T i -1
H, 3.33 1.30 69.7 24.7 26.6 RT c _ A R, y V son referidas a mol
P<08P, | P=—|1-—|(V+B)-— a b
N, 126.1 3.39 90.0 0.291 0.040 141 39.1 v vT v A=A 1—5 y B=B, 1—5
co 134.0 3.51 90.0 0.294 0.046 151 39.9 Benedict-Webb-Rubin =
P RT BRT C )1 DbRT-a ac ¢ AR
0; 1543 504 74.4 138 31.8 P<25PR, =—+| BRT-A |ttt T
v T°)v v Vv VT v
CHa 282.9 5.16 127.5 0.270 0.087 453 57.1
A 2T2
co, 3042 738 94.2 0.274 0.420 365 427 Peng-Robinson P RT ao a= 0.45724R"T; b= 0.07780RT,
Y V' +2b7 —b? - P P
— sat —_ _
NH; 4056 1137 72.0 0.242 0.252 422 37.1 w=-log,(P™)-1 V-b v +207-b ¢ c
_ _ _ 2\(1 _ T05Y)2. _ Antri
. o | o 5544 553 305 @ T,=07 | a=(1+(0.37464+1.542260—-0.269920°)(1-T,~))"; @ = factor acéntrico
T es Temperatura de Boyle
Hg 17350  105.0 40.1 820 17.0 _
T PV B C D V? Cuando B =0
Ecuacion Virial _:1+t+_2 +—+. B:_VC’ C=—%
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