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TABLE 14-1

Binary diffusion coefficients of
some gases in air at 1 atm pressure
(from Mills, Ref. 13, Table A.17a,

TABLE 14-4
In a binary ideal gas mixture of

species A and B, the diffusion

coefficient of Ain Bis equal to

p. 869) the diffusion coefficient of Bin A,
Binary Diffusion Coefficient,* and both increase with temperature
mifs X 10° Di,0-air O Dair_n,0
T,K 0, CO, H, NO at 1 atm, in m%/s
200 0.95 074 3.75 0.88 T,°C__ (from Eq. 14-15)
300 1.88 1.57 7.77 1.80 0 209 x 10-5
400 525 2.63 12.5 3.03 5 517 % 10-5
500 4.75 3.85 17.1 4.43 -
10 2.25x10°°
600 6.46 537 244 6.03 15 233 % 105
700 8.38 6.84 31.7 7.82 20 2'42 % 10-5
800 10.5 857 393 9.78 25 2'50 % 10-5
900 12.6 10.5 47.7 11.8 30 2'59 10-5
1000 15.2 124 569 14.1 - 10-5
1200 20.6 16.9 77.7 19.2 35 e
1400 26.6 21.7 99.0 24.5 40 il 2
1600 33.2 27.5 125 30.4 50 aag Xl
1800 40.3 32.8 152  37.0 100 3.99 X 107
2000 48.0 39.4 180 44.8 150 5.18 x 107°
*Multiply by 10.76 to convert to ft?/s.
TABLE 14-2
Binary diffusion coefficients of dilute gas mixtures at 1 atm
(from Barrer, Ref. 2; Geankoplis, Ref. 5; Perry, Ref. 14; and Reid et al., Ref. 15)
Substance  Substance T Dyg or Dgy, Substance T, Dyg or Dgy,
A B K m?/s Substance A B K m/s
Air Acetone 273 1.1 x10°°  Argon, Ar Nitrogen, N, 293 1.9 x10°
Air Ammonia, NH; 298 2.6 X107 Carbon dioxide, CO, Benzene 318 0.72x10°°
Air Benzene 298 0.88 x 107% Carbon dioxide, CO, Hydrogen, H, 273 5.5 X107
Air Carbon dioxide 298 1.6 x 107>  Carbon dioxide, CO, Nitrogen, N, 293 1.6 x10°°
Air Chlorine 273 1.2 x 1075 Carbon dioxide, CO, Oxygen, O, 273 1.4 x10°
Air Ethyl alcohol 298 1.2 x10°®  Carbon dioxide, CO,  Water vapor 298 1.6 x10°%
Air Ethyl ether 298 0.93 x 1073 Hydrogen, H, Nitrogen, N, 273 6.8 x10°°
Air Helium, He 298 7.2 x10°°  Hydrogen, H, Oxygen, O, 273 7.0 x10°°
Air Hydrogen, H, 298 7.2 x10°%  Oxygen, O, Ammonia 293 25 x10°°
Air lodine, |, 298 0.83x10°°  Oxygen, O, Benzene 296 0.39x10°°
Air Methanol 298 1.6 x 1075  Oxygen, O, Nitrogen, N, 273 1.8 x10°°
Air Mercury 614 4.7 x10°°  Oxygen, O, Water vapor 298 2.5 x10°°
Air Napthalene 300 0.62 X 1075  Water vapor Argon, Ar 298 2.4 x10°°
Air Oxygen, O, 298 2.1 x10°°  Water vapor Helium, He 298 9.2 x10°°
Air Water vapor 298 2.5 X110 Water vapor Nitrogen, N, 298 25 x10°°

Note: The effect of pressure and temperature on Dyg can be accounted for through Dyg ~ T32/P. Also, multiply D, values by 10.76 to convert them to ft?/s.
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TABLE 14-5

Solubility of two inorganic
compounds in water at various
temperatures, in kg, in 100 kg of
water [from Handbook of Chemistry
(New York: McGraw-Hill, 1961)]

Solute

Calcium
Tempera- Salt, Bicarbonate,
ture, K NaCl Ca(HCO3),
273.15 35.7 16.15
280 35.8 16.30
290 35.9 16.53
300 36.2 16.75
310 36.5 16.98
320 36.9 17.20
330 37.2 17.43
340 37.6 17.65
350 38.2 17.88
360 38.8 18.10
370 39.5 18.33
373:15 39.8 18.40

TABLE 14-3

TABLE 14-7

Solubility of selected
gases and solids

(for gas i, & = C; siia sice/ P, gas side)
(from Barrer, Ref. 2)

Gas Solid

T, K & kmol/m3 - bar

0, Rubber 298
N, Rubber 298
CO, Rubber 298

He SiO,
H,  Ni

293
358

Binary diffusion coefficients of dilute liquid solutions and solid solutions at 1 atm
(from Barrer, Ref. 2; Reid et al., Ref. 15; Thomas, Ref. 19; and van Black, Ref. 20)

0.00312
0.00156
0.04015
0.00045
0.00901

(a) Diffusion through Liquids

(b) Diffusion through Solids

Substance Substance T, Substance Substance B T,

A (Solute) B (Solvent) K Djg, m?/s A (Solute) (Solvent) K Dyg, Mm?/s
Ammonia Water 285 1.6 x107°  Carbon dioxide  Natural rubber 298 1.1x10°1°
Benzene Water 293 1.0 x 107  Nitrogen Natural rubber 298 1.5x10°10
Carbon dioxide ~ Water 298 2.0 x107°  Oxygen Natural rubber 298 2.1x10°10
Chlorine Water 285 1.4 x10°° Helium Pyrex 773  2.0x10°12
Ethanol Water 283 0.84x10°°  Helium Pyrex 293 4.5x10°15
Ethanol Water 288 1.0 x10°°  Helium Silicon dioxide 298 4.0x10°%
Ethanol Water 298 1.2 x10°°  Hydrogen Iron 298 2.6x10°13
Glucose Water 298 0.69 x 1072  Hydrogen Nickel 358 1.2x10°12
Hydrogen Water 298 6.3 x 1079  Hydrogen Nickel 438 1.0x 101
Methane Water 275 0.85x10°°  Cadmium Copper 293 2.7x10°1°
Methane Water 293 1.5 x10° Znc Copper 773  4.0x10°18
Methane Water 333 3.6 x10°° Zinc Copper 1273  5.0x 10713
Methanol Water 288 1.3 x 107  Antimony Silver 293 3.5x107%
Nitrogen Water 298 2.6 x10°° Bismuth Lead 293 1.1x107%
Oxygen Water 298 2.4 x10°°  Mercury Lead 293 2.5x10°1°
Water Ethanol 298 1.2 x10°  Copper Aluminum 773  4.0x 101
Water Ethylene glycol 298  0.18 x 107°  Copper Aluminum 1273  1.0x 1071
Water Methanol 298 1.8 x10° Carbon Iron (fcc) 773  5.0x107'®
Chloroform Methanol 288 2.1 x10° Carbon Iron (fcc) 1273 3.0x 107!
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TABLE 14-6

Henry’s constant H (in bars) for selected gases in water at low to moderate

pressures (for gas /, H = Pi, gas side/yi, water side)

(from Mills, Ref. 13, Table A.21, p. 874)

Solute 290 K 300 K 310K 320 K 330 K 340 K
H,S 440 560 700 830 980 1140
Co, 1280 1710 2170 2720 3220 —
0, 38,000 45,000 52,000 57,000 61,000 65,000

H, 67,000 72,000 75,000 76,000 77,000 76,000
Cco 51,000 60,000 67,000 74,000 80,000 84,000
Air 62,000 74,000 84,000 92,000 99,000 104,000
N, 76,000 89,000 101,000 110,000 118,000 124,000
TABLE 14-9 TABLE 14-10

Saturation pressure of water at Typical vapor permeance of common

. building materials (from ASHRAE,

various temperatures ' Ref. 1, Chap. 22, Table 9)*

N Saturation Materials and Permeance
Temperature, °C Pressure, Pa Its Thickness ng/s - m? - Pa
—-40 13 Concrete (1:2:4 mix, 1 m) 4.7
—-36 20 Brick, masonry, 100 mm 46

-32 31 Plaster on metal lath,
. 19 mm 860
—2181 ;1(7) Plaster on wood lath,
19mm 630
—20 104 Gypsum wall board,
-16 151 9.5 mm 2860
-12 218 Plywood, 6.4 mm 40-109
-8 310 Still air, 1 m 174
—4 438 Mineral wool insulation
0 611 (unprotected), 1 m 245
5 872 Expanded polyurethane
10 1228 insulation board, 1 m 0.58-2.3
y Aluminum foil, 0.025 mm 0.0
15 1,705 Aluminum foil, 0.009 mm 2.9
20 2,339 Polyethylene, 0.051 mm 9.1
25 3,169 Polyethylene, 0.2 mm 2.3
30 4,246 Polyester, 0.19 mm 4.6
35 5628 Vapor retarder latex paint,
40 7384 0.070 mm 26
50 12’349 Exterior acrylic house and
’ trim paint, 0.040 mm 313
100 101,330 Building paper, unit mass
200 1.55 x 108 of 0.16-0.68 kg/m?  0.1-2400
300 8.58 x 108

*Data vary greatly. Consult manufacturer for more
accurate data. Multiply by 1.41 x 10~ to convert
to Ibm/s - ft2 - psi. Also, 1 ng = 10712 kg.




