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No. (1)

To find diffusion coefficient of CO,
P =740 mmHg

T=37°C=310K

Diffusion coefficients in gases model

By the Chapman-Enskog Theory

D =1.86*10°T¥2(1/ M1+1/ M 2)"? /(po?1Q)

Where
D = diffusion coefficient ( cm?/sec)
T = absolute temperature ( K )
M; = molecular weight ( g/mole)
p = pressure (atm)
o = collision diameter (A°)
oc=(0,+0,)/2

Q = dimensionless quantity

From Table5.1-2 , 5.1-2 and 5.1-3,

o =(3.711+ 2.9)/ 2

=3.826 A°



£, =€ 1K * €, 1Ky I T
= /78.6%195.2/298
=0.3995

kT/e=25

Q =0.9995

D =1.86%10° * 310'°(1/ 44+ 1/ 28.58)°° * 760/(740* 3.8262 * 0.9995)
D =0.1707cm? / sec

From experiment, D = 0.177 cm?/sec

% error = (0.177-0.1707 )/ 0.177 = 3.559 %



No.2
To measure diffusion coefficient of anmoniain 25° C air
SeeFig. 3.1-2
Volume of bulbs = 17 cm?
Capillary length, | = 2.6 cm
d=0.083 cm
(‘@) using Chapman-Enskog theory
Mq=17
M, = 28.58

o =(3.711+2.9)/2
o =3.3055

&, 1k, T =+/78.6*558.3/ 298

=0.702

K. T /e, =1.42
Q=123

D = 0.21806 cm?/sec

dc
Vd—tlz AD /I(Clsat _Cl)
[“'vi1AD S
K Cisx = Cy k

-VI/ADIn((csx—Ci ) (Csa—Ci))=At
-17 *1.3*In(0.5)* 4/( pi*0.083*0.21806 ) = At

At =12983.615sec = 3.606hr



No.3

Traces of ethanol in water at 25°C
Liquid diffusion model,
Stokes-Eistein Equation

D =k,T/6piuR,

kg = Boltzmann’s constant

U = solvent viscosity

R, = solute radius

0/2=453/2=2.265*10"cm

Ro
D = 1.38*10*°g-cm?/sec®- K * 298/ ( 6pi* 0.01g/cm-sec* 2.265* 108

=0.96* 10" cm?/ sec

Traces of water in alcohol

u=0.012g/cm—sec
R, =2.641/2=1.3205*10"%cm

D=1.3710° cm? /sec



