
Supporting Information 

Simultaneous spray coating of interacting species : 

General rules governing the system poly(styrene 

sulfonate)/poly(allyl amine) 

M. Lefort 
1
, F. Boulmedais 

1
, L. Jierry

1,5,6
, E. Gonthier 

1
, J.C. Voegel 

2,3
, J. Hemmerlé 

2,3
,Ph. 

Lavalle,
2,3

, A. Ponche
4
, P. Schaaf 

1,5,6*
 

1
 Centre National de la Recherche Scientifique (CNRS), Institut Charles Sadron (UPR 22), 23 rue 

du Loess, 67034 Strasbourg, France 

2
 Institut National de la Santé et de la Recherche Médicale (INSERM, UMR 977), 11 rue 

Humann, 67085 Strasbourg, France 

3
 Université de Strasbourg, Faculté de Chirurgie Dentaire, 1 place de l’Hôpital, 67000 

Strasbourg, France 

4
 Institut de Science des Matériaux de Mulhouse (CNRS LRC 7228), 15 rue Jean Starcky, BP 

2488, 68057 Mulhouse, France 

5
 Université de Strasbourg, Ecole Européenne de Chimie, Polymères et Matériaux, 25 rue 

Becquerel, 67087 Strasbourg, France 

6
 International Center for Frontier Research in Chemistry, 8 allée Gaspard Monge, 67083 

Strasbourg, France 

 

Corresponding author: pierre.schaaf@ics-cnrs.unistra.fr 



Index 

 

Figure S 1: Variation of the growth speed of a PAH/PSS film sprayed simultaneously versus the 

spraying step duration. 

 

Figure S 2: Variation of the growth speed of a PAH/PSS film sprayed simultaneously versus 

PSS/PAH ratio with different flow rates. 

 

Figure S 3: AFM pictures showing the changes in the morphology of a PAH/PSS film sprayed 

simultaneously versus the PSS/PAH spraying rate ratio. 

 

Figure S 4: XPS spectrum obtained from a PAH/PSS film sprayed simultaneously 
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S1 : Evolution of the film growth rate versus the varying spraying step time. Poly(allylamine 

hydrochloride) (PAH) solution of 0.5 mg.mL
-1

, sprayed at a spraying rate of 1.5x10
-3

 ± 1.4x10
-4  

mol/s, poly(styrene sulfonate) (PSS) solution of 0.5 mg.mL
-1

, sprayed at a spraying rate of 

8.0x10
-4

 ± 1,7.10
-5  

mol.s
-1

 . It corresponds to a PSS/PAH ratio of 0.54±0.05 
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S2 : Film growth rate (in nm/s) versus poly(allylamine hydrochloride) / poly(styrene sulfonate) 

ratio for PAH spraying rate constant of 2.3x10
-3

 mol.s
-1

 (PAH concentration of 0.5 mg/mL) and 

PAH flow rate of 24.2±1 mL.s
-1

 and PSS spraying rate variable and PSS flow rate of 15.2±0.5 

mL.s
-1

. The solutions were at pH 7.5 and sprayed with a duration of a (single) spraying step of 5 

seconds. 



 

S3 : Evolution of the film morphology with the PSS/PAH spraying rate ratio. The overall 

morphology of the film does not change with the spraying ratio: one always obtains a 

granular structure. PSS/PAH (sprayed) ratio of respectively 0.15; 0.41; 0.82 and 1.15. 

AFM in contact mode, 12 µm X 12 µm, z-scale of 200 nm for A, B and C; 250 nm for D. 

 



 

S4: Typical X-Ray Photoelectron Spectroscopy (XPS) spectrum of a PAH/PSS film. 

Poly(allylamine hydrochloride) concentration is 2.5 mg.mL-1 (spraying rate of PAH of 5x10-3 

mol.s-1) and poly(styrene sulfonate)  concentration is 3 mg.mL-1 (spraying rate of PSS of 7.6x10-3 

mol.s-1) corresponding to a PSS/PAH (sprayed) ratio of 0.66. 

 

 

 


