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Example 2.1

Estimate the diffusion coefficient for the hydrogen-ammonia system at
25°C and 1 atm pressure. Use the collision integrals to find the diffusivity at
85°C. Compare the results with experimental values.

Solution:

P =1atm

From Table 2-3,

0,=2827x10'm  H=s507K

02 =2900 x 107°m  £2=5583K
G = TAETs_ 2827 x 1070 £2900 X 10700 gess s gmio g
far (% x %)”z = [(59.7)(558.3)]/2 = 182.57 K
kT 298

From Table 2-4,

1 11,1
AT A =7 + 5 = 0.5588

From Eq. (2-8),
Dy = 1.858 x 10727T3/2 _1_+_1_)1/2
A8 — PG%BQD <MA MB
_1.85 x 1027(298)3/2 .
= T7.52 X 1075 m?/s
Temperature correction:

TA\3/2 Q)
Dygr, = D,w,h("ff) L

Ts

kT, _ 358
€, = 5257 = 1961
Table 2-4 gives
Qp = 1.082
358\3/21.158
_ S5 == T—AGR
Dysr, =752 x 10 (293) 1.082

= 1.06 X 1074 m?/s

From Table 2-5 the experimental values at 25 and 85°C are 7.83 x 10-5 m2/s
and 1.093 x 10~¢ m2/s, respectively.




