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Molecular Structures and Dynamics via NMR
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Important NMR interactions in the solid state:
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Dipol-Dipol Interaction :

H = HZ + HQ + HCS + HD
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a-PEMA: Isotropisation of Chain Dynamics
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a-PEMA: Isotropisation of Chain Dynamics
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Dynamic Models: Random Jump vs. Rotational Diffusion

rotational diffusion experimental results random jump
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Time Sclaes of Molecular Dynamics PEMA Melts

Arrhenius-diagram of dynamic processes in PEMA
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a-PEMA: Conformation and Conformational Dynamics
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Separation of Dynamic Timescales in PEMA-Melts

Correlation Times from NMR, PCS, Dielectrics
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Mw Dependence of the Isotropization Process
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The break down of the isotropization process is determined
by the polydispersity of the polymers.



Polydispersity of Low Molecular Weight PEMAs
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Length Scale of Isotropisation Process

*
*

*

*

*
*

*

*

T - Tg

95 K

55 K

410 K

449 K

395 K

434 K

387 K

426 K

322 K

346 K

379 K

403 K

Mw = 600 kg mol -1 Mw = 15,9 kg mol -1 Mw = 7,6 kg mol -1 Mw = 1,4 kg mol -1 Mw = 0,46 kg mol -1

Mw/Mn = 1,53 Mw/Mn = 1,07 Mw/Mn = 1,14

300 K 300 K 300 K 221 K278 K

δ [ppm]
100150200250

δ [ppm]
100150200250

δ [ppm]
100150200250

δ [ppm]
100150200250

δ [ppm]
100150200250

from radicalic polymerisation from anionic polymerisation

Mw/Mn = 1,61 Mw/Mn = 1,48



Influence of Tacticity on the Insotropization of PEMA
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Poly(Methacrylates): Separation of Time Scales of 

Chain Randomization and α/β-Prozess
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Correlation Times from Dipolar Filter Experiments
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Scheme of dipolar filter experiment

Probing the selection of the dipolar filter:



Correlation Times from Dipolar Filter Experiments
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NOE Relaxation Times in PnAMA samples 
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Relaxation Times of Poly(n-alkyl acrylates)

Literature data (dielectrics):

McCrum
Gomez,Ribelles
Reissig et al.
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Local Dynamics in PnAA from NOE Analysis
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apparent activation energies Ea [kJ·mol-1] : 

Quantified processes in PnAA samples, correspond to a
superposition of β- and local processes in the side chain.

Non-isotropic side chain modes indicate organization
on time scales significantly longer than the α-process
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Organisation in Poly(Methacrylats): WAXS
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