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Isotropization in PEMA « 1D and 2D 13C NMR lineshapes, dynamic
model for line narrowing, conformational

exchange, length scale of isotropization
process, sidechain dependence.
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Molecular Structures and Dynamics via NMR ’:

Important NMR interactions in the solid state:

Zeemann Interaction :

Quadrupol Interaction :

Electronic Shielding :

Dipol-Dipol Interaction :

H=H,+H,+Hc +H,
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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
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Time Sclaes of Molecular Dynamics PEMA Melts
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a-PEMA: Conformation and Conformational Dynamics P:
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Separation of Dynamic Timescales in PEMA-Melts

Conformational Dynamics
from *C MAS NMR (T = 385 K)
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Correlation Times from NMR, PCS, Dielectrics
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M,, Dependence of the Isotropization Process P:
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Polydispersity of Low Molecular Weight PEMAs
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Length Scale of Isotropisation Process

from radicalic polymerisation
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Influence of Tacticity on the Insotropization of PEMA

isotactic PEMA
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Poly(Methacrylates): Separation of Time Scales of P:
Chain Randomization and o /p-Prozess
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Acylates vs Methacrylates » Dipolar filter NMR experiments, NOE
polarization transfer, poly(n-alkyl

methacrylates), poly(n-alkyl acrylates).

M. Gaborieau, R. Graf, H-W. Spiess



Correlation Times from Dipolar Filter Experiments

Scheme of dipolar filter experiment
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Probing the selection of the dipolar filter:
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Correlation Times from Dipolar Filter Experiments ’:

NOE magnetization decay Correlation times from
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NOE Relaxation Times in PnAMA samples

PHMA .
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Relaxation Times of Poly(n-alkyl acrylates)
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Local Dynamics in PnAA from NOE Analysis

apparent activation energies E_ [kJ-mol-'] :

PEA PBA PHA

B relaxation - 18 ca 15-25
local relaxation 8-14 10 10
slow process (NOE) 18 13 12

Quantified processes in PnAA samples, correspond to a
superposition of 3- and local processes in the side chain.

Non-isotropic side chain modes indicate organization
on time scales significantly longer than the a-process
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Conclusions e« Slow processes in amorphous polymers
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Organisation in Poly(Methacrylats): WAXS ’:
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How Unstructured are Amorphous Polymer Melts?
Solid-State NMR Studies of Local Dynamic Order in
Amorphous Polymer Melts

Conclusions ¢ How unstructured are amorphous polymers ?
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