
LETTERS TO THE EDITOR

To the Editor:

Rajab Khalilpour et al. have recently pub-
lished an interesting article1 on modeling
membrane systems for postcombustion CO2

capture. However, there are a number of
points that seem to require some clarification.

1. One of the assumptions leading to
Eq. 9 is

dðxi Ff Þ ¼ yi dFf (1)

This assumption is, however, incompati-
ble with Eq. 3, nor can it be reconciled
with the statement that the concentration
of permeate changes through the fiber
length. This flaw seems to result from
the fact that the authors do not distin-
guish between the averaged concentra-
tion over the differential element
dZ (which is indeed yi) and the local
unperturbed mole fraction on the
permeate side y�i (cf. Tanczyk et al.2 and
Figure 1).

The correct form should, thus, be either

dðxi Ff Þ ¼ yi d Ff � ðFf 0 � Ff Þd yi (2)

(which follows directly from Khalilpour
et al.’s Eq. 3) or, alternatively

dðxi Ff Þ ¼ y�i d Ff (3)

It is difficult to assess the impact of the
seemingly erroneous form of Eq. 9 upon

the final conclusions, but the figures
may require some modification.

2. Figures 2 and 3 (alongside comments
scattered throughout the article) refer to a
physically unrealistic case when the per-
meate flows against its own pressure gradi-
ent along the fiber. Unless some additional
assumptions have been tacitly made by the
authors, such a flow pattern can hardly rep-
resent any practical situation.

Notation

Ff = feed flow rate, mol/s
Ff0 = inlet feed flow rate, mol/s
Fp = permeate flow rate, mol/s
xi = feed-side mole fraction of component i
yi = permeate-side mole fraction of com-

ponent i
yi

* = local ‘‘equilibrium’’ mole fraction of
component i on the permeate side

Z = dimensionless length of the hollow fiber
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Figure 1. Mass fluxes and concentrations in a differential section of the
countercurrent membrane module.
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