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Dilute Aqueous Solution Properties of Polymers: Poly(N,N-diethyl acrylamide)
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The dependence of the second virial coefficient 4, along with the mean-square radius of gyration (S2), both determined from static
light scattering measurements, on temperature 7 was examined for poly(N,N-diethylacryl amide) (PDEA) samples in water in the
range of weight-average molecular weight M,, from 3.86 x 105 to 1.22 x 10°. It was found for all samples that 4> decreases
continuously and steeply from a positive value to a negative one with increasing 7, in particular, 4> vanishes at 7'=29.5 °C. The
quantity (S?)/M,, is shown to decrease monotonically with increasing 7 and become almost independent of M,, at 7= 29.5 °C. The ®
temperature may then be determined to be 29.5 °C for PDEA in water, being consistently with the value estimated from extrapolation

of the critical temperature of aqueous PDEA solutions to infinite M.
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Table 1. Values of M,,, M,,/M,, and f; for the PDEA samples

sample 1075M,, M/ My fr
B39 3.86 1.16 -
B51 5.08 1.20 -
B122 12.2 1.33 0.519
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Figure 1. Coexistence curves of a-PS in cyclohexane!)
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Figure 2. Cloud-point curves for aqueous PDEA solutions®)
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Figure 3. Berry square-root plots for the PDEA sample B39 in

water
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Figure 4. Bawn plots for the PDEA sample B39 in water
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Figure 5. Plots of A>M,, against T for the PDEA samples B39
(0), B51 (A), and B122 (0O) in water along with the a-PS
sample with M,, = 1.27 x 106 and M,,/M, = 1.03 in

cyclohexdane (®)
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Figure 6. Plots of log((S?)/M,,) against T for the PDEA samples

(¢S?) in A2). All symbols have the same meaning as those in

Figure 5.
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