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Two-dimensional NMR spectroscopy(1971)

Transfer of magnetization through
bonding electrons
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Morphology of polymer blends
Caravat ., Neuenschwander ., EstRR.

Characterization of Heterogencous Polymer Blends by 2D 1H Spin Diffusion Spectroscopy,
cromolecules. (1985); 18: 119.

2D 'H MAS NMR pulse sequence
Mixing
100-300ps

BR24

BR24
0

Non-miscible @'
a)
Relayed coherence transfer o &C
1H-H correlation of chemical shifts
' =
I Miscible |
b)

'H-'H spin exchange (diffusion)

Selection and transfer of

. L magnetization
Selective excitation

Glycine

10ms CH,

Ni @
/ Spin diffusion: m(d)_af. 8 22 L 3[p2 A
4 -E[DHM(M)] E[“SM"")] E[D&Mh,l)]
50 ms
Size of dispersed component A

£(1 2
in matrix B : d.=2 ( Dts)
100 m: =
s A ™

200 ms I\

1816 1612 10 8 6 4 2 pn

Relations of spin-diffusion coefficients and segmen tal dynamics:
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'H-'H spin exchange (diffusion)

Solid-state NMR - 2D spin-diffusion experiments
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2D TH MAS NMR pulse sequence A general two-component system in 1D spectra
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Weak off-diagonal signals are detected
small portion of polarization was
transferred from A to B

Strong off-diagonal signals are detected
polarization was completely
transferred from A to B

Only diagonal signals are detected -
o polarization transfer occurs




Polymer blends

Block copolymers

Polycarbonate - Polyethyleneoxide (PC-PEO) 20 TH MAS NHR pulse sequence
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Polymer networks

Polymer networks

Complex epoxy-siloxane networks
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Nano-heterogeneous polymer networks

Complex epoxy-siloxane networks
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Surface hydroxyls on amorphous silica

Siloxane network
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Surface hydroxyls on amorphous silica

Modified siloxane
network

Evolution of correlation
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Structure and dynamics in polymer nanocomposites

POSS-reinforced DGEBA-epoxy networks
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Structure and dynamics in polymer nanocomposites

Structural variability of the networks ...

... and idealized structure

Structure and dynamics in polymer nanocomposites
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Structure and dynamics in polymer nanocomposites
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Segmental dynamics in nanocomposites
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