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Chapter 6: Impact of the Synthetic Conditions on 
the Morphology and Crystallinity of FDMOF-
1(Cu) Thin Films* 

  

 

*Lugier, O.; Pokharel, U.; Castellanos, S. Impact of Synthetic Conditions on the Morphology and 
Crystallinity of FDMOF-1(Cu) Thin Films. Cryst. Growth Des. 2020, 20 (8), 5302–5309. 
https://doi.org/10.1021/acs.cgd.0c00529  
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IRRAS 

Table S6.1: IRRAS vibrational band assignment with the frequency shifts. 

Frequency (cm-1) Vibration Shift 

3500-3600 OH stretching  

2800-3000 
CH stretching and ArCH 

stretching 
 

1700 
COO- stretching  
(free unbounded) 

 

1626 COO- stretching assymetric +9 cm-1 CN50-P 

1597 *19a 
-4 cm-1 CY50-M 
+2 cm-1 CY50-P 

1497 *19b  

1425 COO- stretching symmetric -5 cm-1 CN50-P 

1391 C=C stretching symmertric -2 cm-1 CN50-P 

1230 CF  

1089 CF  

1005 C-C/NC3 stretching only for CN50-P 

800-900 Terephthalate fingerprint  

768 CF  

590 Cu-O  

* The numbers 19a and 19b (Wilson notation) to describe the phenyl vibrational modes containing 
the mixture of the v(C=C) and CH bending motions.1  

1. Tan, K. et al. Stability and hydrolyzation of metal organic frameworks with paddle-
wheel SBUs upon hydration. Chem. Mater. 24, 3153–3167 (2012). 
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Figure S6.1: IRRA spectra of CN50-M/P and cN20M/P taken at an angle of incidence of 70° 
using non-polarized light. The arrow points at the nsN-C-C or nsNC3 vibrational mode, related 
to the dabco linker in CN50-P while the nsCOO- and nasCOO- vibrational modes of CN50-P 
are respectively labelled at 1420 cm-1 and 1635 cm-1.  

AFM  

Table S6.2: AFM data from the best thin films obtained, CY50-M/P and CN50-M/P 

Samples Thickness (nm) Roughness (nm) 

CY50-M 90 30 

CY50-P 80 30 

CN50-M 70 35 

CN50-P 30 37 

The roughness value of CN50-P is high as compared to the thickness of the thin film (> 
100%) because to the bigger crystallites that are present on the surface of the sample. 
Excluding these crystallites from the measurement leads to a roughness of 10 nm. 
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Figure S6.2: AFM pictures of the thin films of CY50-M/P and CN50-M/P. The inserts are a 
zoomed-in picture and the measurements of a scratch (used to obtain the thickness values). 
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Powder X-Ray Diffraction 

 

Figure S6.3: PXRD diffractograms of the samples grown on 4pyr. The samples paired where 
synthesized using the same concentrations, temperature and thiol-functionalisation but a 
different rinsing step. Only CY/N50-P show clear crystalline peaks. 


