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This theoretical Thesis is motivated by liquid chromatography (LC) problems. It
tries to elucidate molecular mechanisms leading to observable phenomena in LC of
solutions of polymer mixtures. It is based mostly on lattice Monte Carlo simulations
of model polymer chains in a pore. A smaller part of the Thesis makes use of the
dissipative particle dynamics (DPD).

Xiu Wang first briefly reviews the necessary theory, going from chromatography
to polymer physics to Monte Carlo simulation techniques.

The Results and discussion chapter is very detailed. The quantities calculated
from the model include partition coefficients, structural characteristics of polymer
coils, and density profiles. An extensive explanation of the results is provided. The
last part of this work deals with the bulk/pore partition equilibrium in solutions of
polymer mixtures and represents the core of the Thesis because of the relation to LC.

A more comprehensive view and interpretation at a qualitative level is presented
in the last two chapters – Concluding remarks and Summary. (It seems to me that
merging both these short chapters into one would have been more appropriate.)

A small Appendix about diffusion of H-branched polymers in a solvent calculated
using DPD is added. This Appendix is not related to the rest of the Thesis (and there
is a question whether it should have been included).

The Thesis is based on two papers in high-quality peer-reviewed journals where
Xiu Wang is the first author. The Appendix represents a smaller part of the third
paper.

To the extent I can assess as a non-native speaker, the work is written in good
English with a few misprints only. Most of the work is clearly presented. Sometimes,
however, important information is missing, as summarized below:

eq. (3.12) It is not clear whether eq. (3.12) is valid for a good solvent or θ solvent
(which is the case).

page 14 Except a brief note on page 14 (about H-shape polystyrene) and a drawing
in fig. 3.3, the size of the backbone of the used H-shaped polymer is never
defined. I reverse-engineered the value of g = 0.712 though eq. (3.12) and found
α = 0.2, which means that the length of the backbone equals the arms.

p. 54 In the theory about DPD, the fluctuation-dissipation theorem (eqs. (5) and (6)
in the third attached paper) is missing. DPD does not have to be reviewed in
the Thesis because it can be easily referenced; however, if it is shown, it should
be explained in full.



p. vii I would appreciate a more detailed list of symbols. E.g., Kθ, KG are used
many pages after they are defined, yet they are missing in the Symbols and
abbreviations section. In addition, the equation should be referenced for symbols
defined by a formula (e.g., g).

Questions and comments

page 48, figs. 5.16f, 5.17f: A hump in figures 5.16f and 5.17f (for strong adsorp-
tion) is explained by the “corner parts” of the pore. According to my opinion,
it is more precisely a signal of beads adsorbed on the walls. If all beads were
adsorbed uniformly, the signal would be proportional to (assuming a pore with
2× 2 cross section for simplicity)
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for 1 < r <
√

2 and zero otherwise. The numer-
ator represents the number of adsorbed beads
in interval [r, r+dr) and the denominator is the
volume of an incomplete cylinder, as depicted
in fig. 5.9 of the Thesis.
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In the studied systems only some beads are adsorbed (the signal is then smaller),
there are fewer of them near corners, and also there are connected beads close
to the wall (the signal is smeared out towards smaller r). Thus, the “caustic”
at r = 1 leads to the observed hump.

page 56, eq. (5.19): It is known1 that diffusivity in the periodic boundary condi-
tions is subject to quite large finite size errors inversely proportional to the box
size. Was this effect corrected for?

To summarize, Xiu Wang mastered the art of Monte Carlo simulations of polymers
(as well as DPD), published his work in respected journals, and wrote a work that
satisfies all requirements for a thesis. I therefore recommend the Thesis for defense.

In Prague on June 11, 2017 prof. Jǐŕı Kolafa
University of Chemistry and Technology, Prague

1B. Dünweg and K. Kremer, J. Chem. Phys., 1993, 99, 6093–6997; I.-C. Yeh and G. Hummer, J.
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