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Obtaining reliable information on intermolecular inter-
actions in crystal structures relies on highest-quality dif-
fraction data. This is even more the case when collecting
high-pressure data from a sample in a diamond anvil cell
(DAC) that limits completeness and observable reciprocal
space. For such challenges, hardware becomes a crucial
factor. A new generation of laboratory diffractometers using
advanced sources and Hybrid Photon Counting (HPC) de-
tectors has been developed, enabling the collection of data
at high pressures from even small and weakly diffracting
crystals. However, high-quality data alone does not guaran-
tee a high-quality structural model and careful processing is
critical for data collected from a sample in a DAC.

We will present a comparison of the results obtained with a
previous generation laboratory diffractometer and the latest
generation, using a PhotonJet-S microfocus source with sil-
ver radiation and a PILATUS3 R CdTe 300K HPC detector.
Our results show that the latest generation hardware allows
for substantially shorter measurement times, higher data
quality, and refinement results not possible with the previ-
ous generation. Furthermore, we will discuss the impact of
different data processing strategies on the results of crystal
structure refinement.
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Dimethyl ammonium metal formates (DmAMF) are import-
ant metal organic framework compounds (MOF). Though,
they have been extensively studied at low temperature, to
perceive their ferroelectric transition due to H-bonding [1],
thermal expansion properties, stress-strain dependence,
magneto-electric tunability [2] etc., very few studies have
been carried out on these materials at high pressure. As per
our studies, application of pressure deforms the formate net-
work. This results in the distortion of the cubo-octahedral
cavities formed by it, leading to the structural phase tran-
sition [3]. However, the role, of size and electronegativity
of the transition metal ion, on this phase transition, has not
been addressed so far.

We have studied the dependency of divalent metal ion on
pressure evolution of DmAMF (M = Ni, Co, Mn, Cd). Our
IR spectroscopic studies show that the framework structure
of the formates with transition metal cations having small-
er ionic radii [Ni*"(0.69A°) < Co*"(0.745A°) < Mn*"(0.83A°)
< Cd*(0.95A°)] distort at higher pressures and the degree of
distortion is less than the formates with higher cationic radii.
It was also observed that the lower flexibility of the formate
network in these compounds can be attributed to the stronger
metal-formate coordination bond. In addition, on application of
pressure the CNC mode softens [Fig (c) & (d)] and some of the
hydrogen bonds weaken [Fig (a) & (b)] in the formates having
smaller ionic radii cations, indicating that the electronegativity
of the metal ion plays a vital role in the high pressure behavior
of the coordination and hydrogen bonds. This information can
help us to design new MOEF’s with tailored properties. Further
results will be discussed.
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