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Microstructure defects in hexagonal graphitic
boron nitride (h-BN) are analysed in detail
using the characteristic dependence of the X-ray
diffraction line broadening on the crystallographic
direction. The most often observed structural
defects are puckering of basal layers, turbostratic
disorder, dislocations and stacking faults on basal
planes. A detailed model of the anisotropic X-ray
line broadening caused by puckering (= waviness
of basal planes in h-BN) will be discussed.
Furthermore, it will be shown how the above
microstructure defects influence the anisotropy
of the XRD line broadening and how this can be
used for the quantification of the defects. Ex-situ
and in-situ XRD experiments performed on high
pressure/high temperature synthesised samples
showed the impact of the microstructure defects
on the transition of h-BN to the high pressure
modifications crystallising in wurtzitic (w-BN)
or sphaleritic (c-BN) structure [1,2]. Principally,
h-BN containing a low density of microstructure
defects (mainly dislocations and stacking
faults) converts to the metastable wurtzitic
modification [3]. The conversion is accompanied
by a fragmentation of original h-BN crystallites.
The formed w-BN has an increased dislocation
density (~ 2 orders of magnitude) and stacking
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fault probability (~ 1 order of magnitude)
compared to the precursor.

Starting materials containing a high density of
either puckering type defects or turbostratic
disorder convert from h-BN directly to c-BN
during high pressure/high temperature processes
via diffusion processes being assisted by the
high density of microstructure defects [4]. The
resulting c-BN phase includes some stacking
faults during the nucleation stage; their density
decreasing with increasing c-BN volume
fraction. The activation energy of the conversion
at a pressure of ~ 10 GPa was obtained from the
time-dependent change of the phase composition
of the nanocomposites measured during in-situ
synchrotron radiation diffraction experiments
at DESY/HASYLAB. Complementary
investigations of the microstructure of the h-BN
precursors and synthesised BN (nano)composites
were conducted using transmission electron
microscopy with high resolution (HRTEM). The
synchrotron and HRTEM investigations revealed
detailed information on the microstructure of
h-BN and its impact on a nanometre scale on the
phase transition to the high pressure BN phases.
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