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Summary

We have conducted observations of possible microstructure on some zwitter-
ionic polymers by means of Transmission Electron Microscopy. Two different
solvents, with very different evaporation rates, were used to dessicate the
samples onto the carbon covered microscope grids. While no sign of micros-~
tructure was apparent in the samples prepared from the more volatile sol-
vent, a well defined grainy appearance was observed in the samples obtained
from the less volatile solvent. This shows that sample preparation plays
an important role on microstructure formation on zwitterionic polymers.

Introduction

Zwitterionic polyampholytes have been the subject of a variety of studies,
mainly concerned on their solution properties (1-3). Also, some recent re-
ports on their solid state properties have appeared in the literature (4-6).
One of the major interests for the study of these materials is the aggrega-
tion phenomena between the zwitterionic moieties, resulting from the dipole
—-dipole interactions. This aggregation of the ionic groups leads to domain
formation in the solid state, as it has been observed by X-ray diffraction
(4,6) and Transmission Electron Microscopy (TEM) (7).

For example, we reported results on TEM studies (7) for a series of
poly (4-vinyl pyridine) homo- and copolymers, with varying contents of sul-
phopropyl betaine groups (- vt (¢ Hp)3-S03). It was observed thatdomain
formation, ranging from 50 to 200 & ocurred, depending on the zwitterionic
content of the samples (7). We noticed, however, that sample preparation
plays a key role on this domain formation. It is the purpose of this note
to report our results on the influence of sample preparation on TEM obser-
vations.

Experimental Procedure
Various zwitterionic polymer samples were prepared for standard TEM obser-
vations. The specimens included poly (2-vinyl pyridine) homo- and copoly-
mers with 0%, 10% and 100% degree of quaternization. In our previous re-
port (7), the samples were prepared by suspending polymer powder in deioni-
zated water (a non-solvent for the polymers, if no salt is present). The
microstructure observed was therefore already present in the polymer powder.
In the present case, since we were mainly interested in the possible in-
fluence of the preparation procedure upon the observed features, two very
different liquids were chosen for dissolving the polymers. The difference
being basically the vapour pressures that, at least in principle, would al-
low different time scales for the formation of microstructure in the solute
as the solvent evaporated.

In fact, by using 2,2,2-trifluoro ethanol the evaporation time of a
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drop of solution onto a carbon-covered microscope grid was of about half an
hour, whereas the use of dimethyl sulfoxide as a solvent resulted in evapo-
ration times as long as a full day (W26 hours).

The actual TEM observations were carried out in a 100 KeV machine
(JEOL-100CX) and no stainning agent was used in order to avoid any possible
artifact in the microstructure due to strange substances.

Results and Discussion

As explained elsewhere (7), we dessicated the polymers onto the carbon coa-
ted grids from highly dilute solutions. In this way, we obtained well se-
parated polymer pileces instead of a single continuous film. We preferred
to dry the samples in this way instead of from a more concentrated solution,
because the evidence for a microphase separation (or ion-pair aggregation)
is more apparent on the edges of these polymer chunks, as it will be evi-
dent in the following figures.

o

s

1{00nm

Figure 1. A micrograph of the 07 sample, casted on the grid from a dime-
thyl sulfoxide solution.

For the first solvent (2,2,2-trifluoro ethanol), no sign of micros-
tructure was observed for the three polymers, no matter the length scale
investigated. Results similar to the one shown in Fig. 1 were obtained and
we didn't deem it necessary to include photographs for the trifluoro etha-
nol case.

In figure 1 we show a micrograph of the 0% sample, casted on the car-
bon coated grid from a solution with dimethyl sulfoxide as a solvent. 1In
that figure we see a big dark region of about 4000 & in size plus some s-
maller ones. They represent zones of high concentration of the polymer.

In this first micrograph we do not see any kind of microstructure on the
polymer chunks.

In the next micrograph (Fig. 2) for the 10% sample, and for the dime-
thyl sulfoxide case, we now see a grainy appearance, particularly on the
edges of the polymer chunks, as mentioned before. The size of the grains
are in the range 30 - 60 &, which is a little bit smaller as compared to our
previous results (7). It may therefore be that the evaporation time is s~
till small to produce bigger grains. The possible structure inside these
grains was already discussed in our last report (7).
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Figure 2. A micrograph of the 10% sample, also dessicated from a dimethyl
sulfoxide solution.

Finally, in figure 3, we show a micrograph for the 100% sample casted
from the dimethyl sulfoxide solution. We see a pronounced and closely
packed grainy appearance of the polymer pieces, the size of the grains
being in the range 30 - 100 &, which is again smaller than those reported
before (7). It therefore seems that, in order to produce microstructure
with bigger grains, less volatile solvents are needed which allow enough
time for this domain formation.

In summary, we have shown that sample preparation plays an important
role on microstructure formation in zwitterionic polymers.

Figure 3. A micrograph of the 100% sample, dessicated again from a dime-
thyl sulfoxide solution.
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