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Report: 

 

The aim of this experiment was to carry out high-pressure X-ray diffraction measurements on single crystals of 

two Fe(II) spin-crossover complexes. The first compound is Fe(PM-AzA)2(NCS)2, (PM-AzA=N-(2'-

pyridylmethylene)-4-(azophenyl) aniline) (space group P21/c) which undergoes a gradual spin transition around 

T1/2 ~189 K [1]. The second one is Fe(PM-Bia)2 (NCS)2 which crystallizes in two polymorphs depending on 

the synthesis route. The first polymorph Bia-Portho, is orthorhombic (space group Pccn), while the other 

polymorph Bia-Pmono, is monoclinic (space group P21/c). Bia-Portho undergoes an abrupt transition around 179 

K with a thermal hysteresis of 5 K, while Bia-Pmono undergoes a gradual spin transition at about 209 K [2].  

The results were supposed to provide a clear picture of the transition from high-spin to low-spin state in the 

crystal structures of the first compound and also a better understanding of the pressure-induced phase transition 

between the two polymorphs of the latter compound. In addition, it is expected to provide the basis for 

understanding the pressure-dependent infrared spectroscopy data that we have already collected at SOLEIL 

(Paris) and ultimately (with further work) to establish a P-T phase diagram. 

In our experimental study, we employed diamond anvil cells with different opening angles (≥85°), including our 

newly designed compact cells developed to work for both X-ray and neutron experiments [3]. They have a large 

opening angle of 120°  and are made of materials suitable for neutron scattering experiments. Single crystal 

sizes loaded in the DAC’s were of the order of 50-70 µm. In order to obtain hydrostatic pressure conditions, 



isopropanol as a pressure medium was utilized, which is found to remain hydrostatic up to 4 GPa at room 

temperature. Measurements were performed up to a pressure of 2.2 GPa, with a pressure resolution of 0.3-0.5 

GPa, each pressure point measurement consisting of two runs. The pressure was deduced by measuring the shifts 

in the luminescence spectra of ruby, which is the most widely used to measure in high-pressure research with 

the DAC. Data were collected at room temperature, employing a photon energy of 20.5  keV. An 𝜔-scan was 

used for data collection, with a scan width of 0.1°.  

At the lowest pressure points, we could succesfully measure the diffraction intensities on both polymorphs of 

the Fe(PM-Bia)2(NCS)2 compound. However, as we increased the pressure, the diffraction signal in both 

samples deteriorated. At present, the reason for this is unclear (interaction with the pressure media, radiation 

damage, pressure-induced transition).  

 

 

 

 

 

 

 

 

 

 

It is, however, noteworthy that, when checking the recovered samples after decompression it became evident 

that the recovered single crystals  were cracked.  

 

References: 

[1] S. Lakhloufi, et al.,  Phys. Chem. Chem. Phys. 18, 28307–28315, 2016.  

[2]      H. Shahed, et al.,  Acta Crystallogr., Sect. B, B79, 5, 2023. 

[3] A. Grzechnik, et al., J. Appl. Crystallogr. 53, 9–14, 2020.  

 

 

 

 

Figure 1:  The reconstruction of reciprocal space in the 0kl plane for the monoclinic polymorph 

of the Fe(PM-Bia)2(NCS)2 compound, at two different pressure points (a) 0.33(1) GPa and (b) 

0.51(2) GPa. 


