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Dynamic NMR and correlation times 
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EPR slow motion 
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U.Böhme, U. Scheler, NMR Spectroscopy of Polymers: 
Innovative Strategies for Complex Macromolecules, 
Cheng,H.N.; Asakura, T.; English, A.D., ed. (ACS Publisher 
2011) 1077, Chapter 26  
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Polydimethylsiloxane melt 
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Flow NMR imaging 

        ∅ 19 mm 

A.Gottwald, P. Kuran, H. Körber, U.S., Materials Week 2002 - Proceedings, ISBN 3-88355-314-X 
A. Gottwald, US., Polymer Preprints 2003, 44(1), 273  



Rheo NMR 

under rotation                               
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Polyelectrolyte multilayers 1H T1rho via 13C 
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Preparation of spin-labeled polyelectrolytes 

Poly(ethylene-alt-maleic acid) 
P(E-alt-MA) 

- one spin label per ~40 repeat units  

CW EPR spectra (X-band)  
in aqueous solution 

Coupling of the free electron with the  
14N nucleus  three-line pattern  
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Polyelectrolyte multilayers 

• Poly(diallyldimethylammonium chloride (PDADMAC) and 
  TEMPO-labeled poly(ethylene-alt-maleic acid) (TEMPO-P(E-alt-MA)) 
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Diffusion 
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Distributions 
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PSS Hydrodynamic size  

Stokes- Einstein equation 
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Fractal dimension: 

PSS   1.6 

PSS with 5mmol/l NaCl 1.8 

U. Böhme, U. Scheler, Macromol. Chem. Phys. 208, (2007), 2254 



Propagator representation 
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Effective Diffusion PA-6 
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Summary 

• flow pattern 
• mixing and phase separation 
• local mobility responding to external shear 
• local mobility site-specific  
• hydrodynamic size / micro viscosity 
• restricted diffusion 
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