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Research Summary

o Fluorine-19 NMR studies were undertaken in order to determine the content of
fluorine-containing comonomer in a series of acrylamide copolymers. The resuits

indicated that comonomer conversion is essentially quantitative.

. Addition of water-soluble (HOCH2CH2SH) and water-insoluble (C12Ha5SH)
radical scavengers indicates that the water-soluble scavenger is effective in reducing
molecular weight. The water-insoluble scavenger essentially has no effect. This
appears to indicate that the polymerization occurs exclusively in the aqueous phase (see

also "Proposed Research").

. We have found that in certain instances, addition of as little as 1 percent salt
causes huge increases (~ 20.fold) in low shear Brookfield viscosity. In other systems,
the increases in viscosity are much smaller. It appears that in the former systems
viscosities are lower to start with than in the latter systems. This would indicate that
addition of salts may lead to strongly enhanced hydrophobic association. The reason for
these interesting differences between various solutions is under investigation (see

"Proposed Research").

. Perfluorocarbon containing hydroxyethylcellulose (HEC) derivatives were

prepared with the structures:

CelOCHCH20CH2CH(OH)CH2 and CelOCH2CH20R
(1) (2)
a) R=CH3(CH2)7~ or b) CF3(CF2)2CHz~ or c) CF3(CF2)gCHz~



Surprisingly, derivatives 1b, 2b and 2¢ were wholly or partially insoluble.
Derivatives 1a and 1c are effective viscosifying polymers for which the Brookfield
viscosity vs degree of substitution profile goes through a maximum. Derivative 1c is
substantially more effective compared with 1a consistent with the stronger hydrophobic

character of the perfluoroalky! groups.

. Poly(N,N-dimethylacrylamide) (4 samples) and Poly(N-acryl-N-methylpiperazine)
(10 samples) were prepared by anionic polymerization in THF at -78° in the presence of
Cs or coordinated Li counter cations. Molecular weights (SEC) range from 3800 -
250,000. The polymers are soluble in methanol, HoO and chloroform and to a lesser
extent, in THF and CH2Cla. Molecular weight distributions were found to be fairly

monodisperse (1.11 < D < 2.69). (See "Proposed Research").

. Static and dynamic light scattering experiments performed on solutions of hydro-
phobically associating polyacrylamide copolymers illuminate the underlying molecular
basis for the previous observations. Aggregation effects for these polymers are
observed at polymer concentrations as low as 10 ppm. These effects are manifest by
large radii of multichain aggregates as well as small radii attributed to collapsed chains.
The aggregates are, apparently, denser structures than random coils; comparable to
microgels observed by others. With the addition of a potassium perfluoroocty! carboxy-
late surfactant, single chains are observed which exhibit less dense structures reflecting
random coil configurations. A previously unreported temperature and concentration
dependent slow relaxation mode which is independent of scattering vector was

observed.
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