
DIFFUSION OF GASES IN WATER

This table gives values of the diffusion coefficient, D, for diffu-
sion of several common gases in water at various temperatures. 
For simple one-dimensional transport, the diffusion coefficient 
describes the time-rate of change of concentration, dc/dt, through 
the equation

 dc/dt = D d2c/dx2  

where x is, for example, the perpendicular distance from a gas–liq-
uid interface. The values below have been selected from the refer-
ences indicated; in some cases data have been refitted to permit 
interpolation in temperature.

Gas–liquid diffusion coefficients are difficult to measure, and 
large differences are found between values obtained by differ-

ent authors and through different experimental methods. See 
References 1 and 2 for a discussion of measurement techniques.

References 
 1. Jähne, B., Heinz, G., and Dietrich, W., J. Geophys. Res., 92, 10767, 

1987.
 2. Himmelblau, D. M., Chem. Rev., 64, 527, 1964.
 3. Boerboom, A. J. H., and Kleyn, G., J. Chem. Phys., 50, 1086, 1969.
 4. O’Brien, R. N., and Hyslop, W. F., Can. J. Chem., 55, 1415, 1977.
 5. Maharajh, D. M., and Walkley, J., Can. J. Chem., 51, 944, 1973.
 6. Landolt-Börnstein, Numerical Data and Functional Relationships in 

Science and Technology, Sixth Edition, II/5a, Transport Phenomena I 
(Viscosity and Diffusion), Springer–Verlag, Heidelberg, 1969.

D/10–5 cm2 s–1

10˚C 15˚C 20˚C 25˚C 30˚C 35˚C Ref.
Ar 2.5 3,4
CHCl2F 1.80 5
CH3Br   1.35 5
CH3Cl  1.40 5
CH4   1.24 1.43 1.62 1.84 2.08 2.35 1
CO2   1.26 1.45 1.67 1.91 2.17 2.47 1
C2H2 1.43 1.59 1.78 1.99 2.23 2
Cl2 1.13 1.5 1.89 2,6
HBr 3.15 6
HCl 3.07 6
H2 3.62 4.08 4.58 5.11 5.69 6.31 1
H2S 1.36 2,6
He 5.67 6.18 6.71 7.28 7.87 8.48 1,3
Kr 1.20 1.39 1.60 1.84 2.11 2.40 1,3
NH3 1.3 1.5 2
NO2 1.23 1.4 1.59 2,6
N2 2.0 2
N2O 1.62 2.11 2.57 2,6
Ne 2.93 3.27 3.64 4.03 4.45 4.89 1,3
O2 1.67 2.01 2.42 2,6
Rn 0.81 0.96 1.13 1.33 1.55 1.80 1
SO2 1.62 1.83 2.07 2.32 2
Xe 0.93 1.08 1.27 1.47 1.70 1.95 1,3
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