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Unsteady Macroscopic Species A Mass Balance
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Example: Height of a packed bed absorber
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How can we use the linear driving force model for mass
transfer to design a packed bed gas absorber to achieve a
desired separation?

From lecture 8:
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Gas Absorption

While a chemical plant would not exist without the chemical
reactors, the biggest expense (the biggest equipment) will often
be the separation equipment, distillation columns and gas =

absorption columns.

» Packed column (tower)

+ Liquid poured into top trickles down
through packing

* Gas pumped into bottom flows upward

+ Analysis involves both fluid
mechanics (determines cross-
sectional area) and mass transfer
(determines height)
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Unsteady Macroscopic Species 4 Mass Balance
! P MOLES

accumulation = net flow in + production + introduction
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of moles of A in the C.V. by

reaction, per unitvolume
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R, = net rate of production of moles of A4 in the N
C.V. by reaction, per unit volume
Vsys = system volume Lok
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Ny, = molar flux of 4 out through the i C.S. Ais “out”- “in”

C.S. = control surface
C.V. = control volume
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Unsteady Macroscopic Species A Mass Balance—Gas Absorption

Liauid in
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Plot of Eq. 23.5-21 for Y= 0.004
Slope = -0.023
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BSL2 p745 Bsird, stewart, and Lightfoot,

Transport Phenomena, 2™ ed., Wiley, 20086.
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Unsteady Macroscopic Species A Mass Balance R
Liquid in

S o I u ti o n : Distributor e Gas

(height of a packed bed absorber)

Answer: Perform numerical integration
to obtain the column height L:
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Need: Gas flow rate M, column cross sectional area S, data on
thermodynamic equilibrium Y (X}), desired separation (mole fractions
top and bottom, and mass transfer coefficients k,a and k,a.
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