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A paper describing the simulation of chromato- (Section 2.10). The spatial data is at first plotted on
graphic behaviors on a dimensionless parcel matrix a 2V — n axis (for mirror image), then transformed
has been recently publish¢d]. Although promising to the 2N — n)(k” + 1) axis (for scaling compensa-
peak shapes can be generated by that model, there obtion), and then moved from the peak position to the
viously do exist several technical errors, which may zero point. This is redundant. The procedure can be
mislead the readers and cause arguments. They neednade in a more direct way: plot the spatial data on
to be clarified or corrected. the (N — n)(k” + 1) instead of the2N — n) (k" + 1)

axis. This alternation also applies to Figs. 4 and 8 (of

the original .
1. Continuity e original paper)

In the parcel model, the longitudinal section num-
ber n and time step number are all defined to be
integers. Thus, the use ohar dr in the integrations
becomes ambiguous. To avoid confusion, if these
differentiated symbols appear in the continuous equa-
tions, they should be regarded as the dimensionless
column length and time, respectively.

3. Zone broadening rate

Eq. (14) of that paper for the discrete “zone broad-
ening rate” is likely incorrect by its physical meaning,
although it does not affect the recursion calculation
on the parcel matrix. More accurately, the longitudinal
broadening rate should be written as:

Aoy(®?® _ K'(D
At (K'(7) + 1)?
A procedure was proposed for overlapping the spa- The original Eq. (14) is still valid in the step-by-step

tial and temporal peaks on a normalized coordinate calculation, because mathematically “each” time step
(A7) is 1, and its square root is also 1:

2. Peak overlapping (for Eq. (14))
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It might be puzzling for some readers who may find
the broadening rate is defined tok&k + 1) in the pa-
per by Fritz and ScofR]. This is because the standard
deviations, in Eq. (14) is on the longitudinal coordi-
nate, not the observed, on the temporal coordinate.
For axial transformation, it should be compensated for
the migration speedn, (vm = v/ (k" (1) +1), andv =

1). Thus, the temporal zone broadening rate becomes:

Ao (D?  Aoy(D?/AT  K'(D)
At T k() +1

which is in agreement with Fritz and Scott[g]
definition.

Um

4. An erroneous k”(t) program

A K’'(r) programming scheme has been demon-
strated, but it was implemented incorrectlykd$r) =
kj(1— A1), i.e. Eq. (12) in that paper, which scarcely
occurs to chromatography. A more realistic assump-
tion should be:

K'(t) = ky — At, whereky > At (for Eq. (12))

The subsequent derivations from this assumption, i.e.
Egs. (35), (36), (41) and (42), should be replaced by
the following.

The peak position at a given timeis:

np(f) = ns+/
0
or

T

dr (for Eq. (39))

kf—it+1

l 1
np(t) =ns — Xln (kg —AT+ 1)

+ % In (k) + 1) (for Eg. (36))

The standard deviation at a given timehould be:

on(0? = o+ [
0

T

k! — At
-t
(o]
(for Eq. (41))

or
-1

T nWl-ir+1
Wzl MkoirHD

1
o (D)% =00 + a [

+ [T +In (kg + 1)] (for Eq. (42))
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These equations are more reasonable for simulating
the gradient elution in liquid chromatography. How-
ever, further questions may still be raised, which will
be described in the following section.

5. Consideration for LC or HPLC

Unlike the implementation in gas chromatography,
the setting of an isotherm program for liquid chro-
matography requires additional consideration with re-
spect to the delayed response of the column condition
to the isotherm change. In gas chromatography, the
changing of temperature promptly affects the whole
column, thereforek’(z) for every parcel along thae
coordinate at a given is identical. However, in LC
or HPLC, the changing of the equilibrium is basically
controlled by altering the composition of the mobile
influent, which is made progressively from the top to
the end of the column, coupling with the flow speed
Therefore, the equilibrium varies from section to sec-
tion, or from parcel to parcel. To compensate for the
sectional non-synchronization, the dynamic partition
ratio k’(z) should be re-defined as:

Ms(n,7)

Mm(n,7)

K'(n,t) =

which is functions of bothr andn numbers. To per-
form the parcel model for LC or HPLC, one may
set-up a “three-cell” parcel instead of the “two-cell”
parcel. Each parcel contains three calculation cells,
one fork”(n, 7) and the other two for mass values of
the stationary and mobile phases. Mathematically, the
K’(n, ) value should refer to that of the influent (at
n = 0 position) at a time step aof — n:

K'(n,tv) =k"(0, 7 —n)

On the Excel worksheet, the recursion formula is:
Kn,o)=k'n-1,71-1)

The resultant peak is slightly different from that
by the two-cell parcel matrix, and a delay of the

peak position on eithen or r coordinate will be
expected.
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6. Other errors errors and providing useful suggestions to the previous
paper.
In Section 3.14, the observation position for the ex-
amples (also in Fig. 9) should be mt= 10 instead

of 20. The axial direction for the decay constanin References
Fig. 15 should be positive. The symbol for the migra-
tion speedvm was mistyped asm in p. 247. [1] S.C. Pai, J. Chromatogr. A 988 (2003) 233.

[2] J.S. Fritz, D.M. Scott, J. Chromatogr. 271 (1983) 193.
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