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Is NMR spectroscopy really such unique method?

Magnetic Resonance Imaging

X-ray (Powder) Diffraction

ss-NMR Spectroscopy

Molecular

Refined structure with incorporated
' ics, intermolecul
interaction and supramolecular
architecture

Applications

H Finding relations between molecular structure, and properties of...

| ... pharmaceuticals based on solid solution and solid dispersions of API in polymer matrix,
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Quadrupolar broadening
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Quadrupolar broadening and MAS (off-MAS)

DAS: Dynamic Angle Spinning
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DOR: Double Rotation

23Na DOR of sodium oxalate
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23Na MQ/MAS Na,HPO,.H,0

Multiple-quantum NMR spectroscopy

27AL 3Q MAS of Kyanite at different fields

Kyanite, z-filtered experiment at 11.7 T
anisotropic traces

traces for A1 and A4 cannot be resolved
27 kHz MAS frequency

250 kHz RF

excitation pulse: 1.9 ps
conversion pulse: 0.7 s
90° selective pulse: 11 is

Al-27 3Q MAS traces of Kyanite at different fields
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Variability of Al/Si materials

Synthesis of AIP systems
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Structure of AIP systems

Synthesis of AIP systems

29Si MAS NMR
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Structural instability of AIPs: spontaneous crystallization
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Basis structural parameters: 295i,27Al,23Na MAS NMR

Untreated AIPs
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Basis structural parameters: 295i,27Al,23Na MAS NMR

Artificially aged AlPs
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Basis structural parameters: 27Al MQ/MAS NMR

AlPs before and after accelerated aging

Stable Unstable
system system
System A System B
I e
- ; 0 | 50
& s | feo
= o 70

oo 0
&= 24p0m . __lpem ~2pom | fppm
® 70 _e 50 % T 60
ppm ppm F2
o
B
ppm

Basis structural parameters : "H MAS NMR, relaxation

Hydration of star clusters Q#(nAl)

AIPs before and after accelerated aging
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Signals of hydrated units are suppressed
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Structural model of stable and unstable AIPs
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Synthesis of AIPs - structural stability




