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Report: 

According to variable-pressure differential scanning calorimetry (VP-DSC), both [(CH3)3(CH2Cl)N]FeCl4 and 

[(CH3)3(CH2Cl)N]GaCl4 compounds present a peculiar P vs T phase diagram (see Figure 1), showing a 

polymorph not stable at ambient pressure, but stable under external pressure. In order to obtain structural 

information about both compounds, we have carried out variable-pressure synchrotron powder X-ray diffraction 

(VP-SPXRD) experiments at different temperatures. We have used a custom sample cell developed by ESRF-

SNBL postdoc Charlie McMonagle (SNBL BM01 beamline) which provides a very precise pressure control 

between 1 and 1000 bar under isothermal conditions at different temperatures. For this purpose, the SPXRD 

patterns were recorded using the 2D Pilatus 2M detector. 

Very interestingly, the VP-SPXRD showed clearly multiphase transitions, in agreement with the previous VP-

DSC results. In this context, Figure 2 shows the presence of two phase transitions and three different polymorphs 

for [(CH3)3(CH2Cl)N]FeCl4 under compresion from 500 bar to 850 bar at 339 K. It is worth to note that one of 

the polymorphs is different to those reported at ambient pressure. Furthermore, we have carried out a leBail 

refinement of all obtained patterns at different temperatures and pressures. For the two ambient pressure 

polymorphs we have concluded that polymorph I (PI) crystallizes in a monoclinic symmetry and space group 

Cm, and that polymorph III (PIII) crystallizes in a cubic symmetry and space group Pm-3m. Also, we have 

successfully refined the high pressure polymorph (PII) (see Figure 3) which crystallizes in an orthorhombic 

symmetry with space group Pmm2.   

Also, we have estimated the evolution of the lattice parameters and volume cell as a function of temperature and 

applied pressure (see Figure 4). 

All the structural information obtained under variable temperature and pressure is currently under analylsis, in 

order to understand the origin of the observed giant barocaloric response of those compounds. In particular, we 



 

are estimating the entropy change arising from both the volume change at the phase transition and the volume 

change related to the material own compressibility (independent from the phase transition). Both volumetric 

contributions will allow to separate these from the total entropy change estimated from variable temperature and 

variable pressure differential scanning calorimetry (VT-DSC and VP-DSC) measurements at isobaric and/or 

isothermal conditions. We hope to publish soon the obtained results in a high impact journal.  
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Figure 1. Diagram phase in function 

of temperature and pressure of (a) 

[(CH3)3(CH2Cl)N]FeCl4 and (b) 

[(CH3)3(CH2Cl)N]GaCl4. 

Figure 2. Variable pressure SPXRD patterns of [(CH3)3(CH2Cl)N]GaCl4 under 

compresion from 500 bar to 850 bar at 339 K. 

Figure 4. Cell volume in function of pressure 

and at different temperatures of each 

polymorphs of (a) [(CH3)3(CH2Cl)N]FeCl4 and 

(b) [(CH3)3(CH2Cl)N]GaCl4. 

Figure 3. leBail refinement of polymorph II for 

[(CH3)3(CH2Cl)N]FeCl4 compound obtained at p=770 

bar and T=339 K. 


