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Synthetic Scheme
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Polycondensates
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Molecular Characteristics of Linear/Ring Polymers

Sample code M,» M, /M,» Purity @
L20 20700 1.05
R20 17400 1.02 99 %
L40 44200 1.02
R40 41700 1.02 96 %
L110 115000 1.04
R110 109000 1.01 99 %
L600 608000 1.01
R600 573000 1.02 98 %
a) Determined by Light Scattering. l

b) Determined by SEC WFhbEHteE |

¢) Estimated by LCCC




Measurement of A,
Apparatus : Linear/Ring samples:

Light Scattering (DLS-8000, A=632.8nm) : 600k
Neutron Scattering (SANS-U, 1=0.7nm) : 20k, 40k, and 110k

Solvent :
Good Solvent : Benzene-dj;
Linear/Ring : 25°C

Theta Solvent : Cyclohexane-d;,
Linear/Ring : 40°C !

SANS-U

! C.Strazielle and H.Benoit Macromolecules, 1975, 8, 203-205

Square-root plot (Berry plot)
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Rg-M,, relationship of ring polymer

Good solvent (benzene-dg)
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Same molecular weight dependence as linears.

Rg-M,, relationship of ring polymer

Theta solvent (Cyclohexane-h,,/-d;,) 345°C
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34.5°C (A,=0 for linear PS)
R, o= 0.030M,,*%

Exponent of molecular weight dependence is slightly larger than 0.5/

Rg-M,, relationship for ring polymers in bulk
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Theory and Computer simulations
v=1/3~1/2 : M. Cates et al, JPhys. (Paris) 41, 2121 (1986)
v=0.39 : M. Muller et al, Phys.Rev. E. 53, 5063 (1996)
v=0.43 : 8. Brown et al, J. Chem. Phys. 108, 4705 (1998)
v=0.42 : 8. Brown et al, J. Chem. Phys. 109, 6184 (1998)
v=1/3 1 J. Suzuki et al, J. Chem. Phys. 129, 034093 (2008)

Experiment
v=0.42 : V. Arrighi et al, Macromolecules 37, 8057 (2004)
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Molecular Characteristics of Ring Polymers

Sample code M,® M, /M,»
R20 17400 1.02
R20d 18500 1.02
R40 41700 1.02
R40d 55600 1.01
R110 109000 1.01

R110d 115000 1.02

a) Determined by Light Scattering.
b) Determined by SEC




SANS measurements

SANS-U (A= 0.7 nm)
Sample-to-detector : 8m
Temp. : 25°C

(R40+R40d) in bulk
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