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Table 8.1. Constants of Van der Waals’ Equation

R B
Substance =
Hydrogen (H,) 25105 Ez’
Oxygen (02) 139250 . a
Carbon dioxide (CO,) 362850
Helium (He) 3417620 3
Air 135522 .
Water (H,O) vapour 551130 D
« Mercury (Hg) vapour 2031940 . « =
Van der Waals equation was proposed in 1873 for the gaseous and liquid states of a fluid, 2
and accounts qualitatively for many important properties, but quantitatively it fails in many 9
particulars.
The characteristic equation for a perfect gas is obtained by neglecting the finite size of the 4
molecules. If this be taken into account it is obvious that the equation must be modified, for the
distance travelled by a molecule between two successive A Cu
encounters will be less than if the molecules were point %

spheres. Let the average distance traversed by a
molecule between two successive encounters be denoted
by A, the mean free path. In Fig. 8.6 suppose L and M

to be the two molecules of diameter ‘d’ at a distance A . ' . ‘ I
apart. If these molecules were to impinge along the line v
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Table 8.2. Constants of the Beattie-Bridgeman Equation of State a
2
Hydrogen (H,) 20.0117 —0.00506 0.02096 —0.04359 .
Oxygen (0,) 151.0857 0.02562 0.04624 0.004208 £
q Carbon dioxide (CO,) 507.2836 0.07132 0.10476 0.07235 q ,2(
Helium (He) 2.1886 0.05984 0.01400 0.0
Air 131.8441 0.01931 0.04611 —0.001101 L
Nitrogen 136.2315 0.02617 0.05046 —0.00691 O
Argon 130.7802 0.02328 0.03931 0.0
14
8.10. REDUCED PROPERTIES B
: - . ]
The ratios of pressure, temperature and specific volume of a real gas to the corresponding
critical values are called the reduced properties. 5
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Anexo 24. Constantes de la ecuacion de Van der Waals (Fuente: FACORRO, 2011).
a | a

Sustancia k¢ mt | kg’ mé

m? moll | m? kgl

b b
m¥/mol | m/kg

Acetileno (C,H,) .| 46670 | 6739 | 005157 | 0,001981
Acido sulfhidrico (SH,) ... | 46130 | 3973 |o 0,001266
Agua .... ..| 56310 | 17,35 | 003040 |0,001687

Anhidrido carbénico (CO,) 37270 19,24 0,0009728
Anhidrido sulfuroso (SO,) . 69 970 17,05 X 0,0008862

Aire . .| 13810 | 1646 0,001258
Amoniaco (NH;) .| 43340 | 14940 0,002194
Argén (A) .... veeees | 13820 8,661 | 0,03201 | 0,0008014
Benceno (CHy) .......... | 191200 | 3134 |0,11877 | 0,001521
Butano (CHy) .. 141580 | 4191 | 0,11637 | 0,002002

Etano (C,Hy) e 56810 62,83 | 0,06500 | 0,002162
Etileno (CH,) ...........|| 46560 | 5917 | 005749 | 0002049
Eptano (CH,) . 317150 | 31,59 (02052 | 0,002048
Freén 12 (CCLF,) ........|| 107240 7,334 | 0,09730 | 0,0008047
Helio (He) ..ov.ocevensns 3498 | 21,83 | 002356 | 0,005885

Hidrégeno (Hy) ..........| 2534 |62352 | 002664 |0,01322
Isobutano (C,H,,) 1357 40,19 | 011627 | 0,002001
Metano (CH,) .... ~ 23320 9059 | 0,04273 | 0,002663
Nitrégeno (N) .......... 13940 17,76 | 0,03860 | 0,001378
Octano (CgHyy) ..... 386170 | 2959 | 02370 | 0,002075

Oxido de carbono (CO) ...|| 15020 | 19,14 | 003948 | 0,001409
Oxido nitrico (NO) 14500 | 16,10 | 0,02828 | 0,0009423
Oxido mitroso (N,0) ..... 39280 2027 | 0,04434 | 0,0010072
Oxigeno (0y) ......... 14020 | 13,69 | 003166 | 0.000989+
Propano (C,H,) 95440 | 4910 | 0.09015 | 0.002045

Datos parciales de Tabla 12, p. 432 correspondiente a la edicion indicada en bibliografia. La unidad
kg'=kef es la unidad de fuerza del sistema técnico de unidades. Se puede convertir al sistema
internacional segtin la equivalencia 1kgf =9,8I1N .
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Anexo 25. Constantes de la ecuacién de Beattie-Bridgeman por mol (Fuente: FACORRO, 2011).
Aﬂ

Sustancia kg’ mé

™ moll |

L. la B, b ¢
mYmol | mi/mol | mYmol |m®-"K%/mol

|
Aire .... 13444 0,01931 0,04611 -0,01101 43 400

An.hid'rulo carbénico (C 51729 | 007132 0,10476 0,07235 660 000
Amoniaco (NHy) ....... 24725 | 0,17031 0,03415 0,19112 4768 700
Argén (A) . 13336 0,02328 0,03931 0 59900

Butano (CH,) ... | 183853 0,12161 0,24620 009423 | 3500000
Eptano (C;Hy) 563317 0,20066 0,70816 0,19179 4000 000
Etano (CH) . 60 754 0,05861 0,09400 0,01915 900 000
Etileno (CH,) e | 63564 0,04964 0,12156 0,03597 226 800

Freén 12 (CCLF,) 244876 0305 0,59 0,622 0
Helio (He) ..... 203,18( 0,05984 0,01400 0 40
Hidrégeno (H,) 2040,63 | —0,00506 002006 | —0,04359 504
Metano (CH,) . 2352 0,01855 005587 | —0,01587 128 300

Neén (Ne) .............| 219561 002196 0,02060 0 1010
Nitrégeno (N,) . 13892 0,02617 0,05046 - | —0,00691 42000
Oxido de carbono (CO) ‘ 13802 0,02617 005046 | —0,00691 42000
|
|

i 51729 07132 0,10476 0,07235 660 000
Oxigeno (0,) .... 15 406 0,02562 0,04624 0,004208 48 000
Propano (C,H,) 123 161 0,07321 0,18100 0,04293 1200 000
Datos parciales de Tabla 13, p. 433 correspondiente a la edicion indicada en bibliografia. La unidad
kg'=kegf es la unidad de fuerza del sistema técnico de unidades. Se puede convertir al sistema
internacional segiin la equivalencia 1kgf =9,81N .

Las constantes establecidas para el CO y el N2O son aplicables a presiones moderadas y para
temperaturas no muy cercanas a las criticas.

Oxido nitroso (N;0) ...

y 0929
f D)
R Escribe aqui para buscar 0 ) B a0 =





