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photoelectron signals depends on the element9s concentration and, within other parameters, on 





the chemical shift, ΔBE, can be expressed as:��� = �ý + �� 2 �ý
In this equation ΔV represents the change in the ground state core potential, ΔR is the change in 

relaxation energy, Δö �ý
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ray sources in XPS spectrometers include Al Kα (1486.6 eV) and Mg Kα (1253.6 eV). The 
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known as <evanescent wave=. More in detail, when an infrared radiation (ranging from 7800 and 

estimated using Harrick9s equation 

þĆ = 1� = �12�ÿ1√ýÿÿ2� 2 ÿ212
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ÿ21 = Ą2Ą1 = 2.4/1.46





 

Ā = 12ÿ ∙ √ āăÿĀĀ
k is a constant and depends on the mechanical properties of the material (Young9s module) and on 
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roughness profile. In AFM the term <wavelength= refers to the characteristic size or spatial 

calculation is to apply the <power spectral density function" that apply the <

transform= 

þ1(��) = 2�þý/ ∑ |��̂(��)|2ý21
Ā=0

a Gaussian curve the value σ and T can be calculated. σ represents the root mean square deviation 
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measured as the tangent between the solid sample and the drop and it is described by Young9s 
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should react with the silane9s groups of the APTES, thus allows grafting APTES onto the M

Kα source (hν = 1486.6 eV) with a nominal 400 



–

























































for measuring the thin film thickness on a substrate by applying the Hill9s equation 

�ÿ = �þ ÿ2 þ�ý�ý�    1
Where 8t9 is the overlayer thickness, 89 is the emission angle and ü 
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The composition of the <as received= food grade PVC and of the PVC following the immersion in 



 as received PVC 

at% 

washed PVC 

at % 

C contamination 26 (3) 16 (4) 

C 1s CH2 PVC 13 (2) 15 (1) 

C 1s CH-Cl PVC 13 (2) 15 (1) 

Cl 2p 13 (1) 17 (2) 

C 1s Carboxylate 4.1 (0.3) 4.1 (0.2) 

O 1s C=O 4.0 (0.2) 4 (1)  

O 1s C-O 4.0 (0.2) 4 (1)  

C 1s plasticizer 23 (3) 26 (1) 

Zn 2p 1 (0.2) - 





intensity of component located at 285 eV labelled as <contamination= (orange dotted line in Fig. 







  M-PVC (at %) Theoretical stoichiometry (at %) 

   calculated for PVC immersed in EtOH 

for 1 h 

PVC 

(Bulk) 

C contamination 5 (3) 5 

C 1s CH2 PVC 4 (1) 5 

C 1s CH-Cl PVC 4 (1) 5 

Cl 2p 5 (2) 5 

C 1s Carboxylate 2 (1) 1 

O 1s C=O 2 (1) 1 

O 1s C-O 2 (1) 1 

C 1s plasticizer 8 (2) 8 

Zn 2p - - 

   Overlayer composition at% 

MPTMS 

(Overlayer) 

C 1s C-Si, C-C 15 (1) 15 

C 1s C-S 15 (1) 15 

C 1s Methoxide 4 (1) 7 

O 1s Si-O-Si 17 (2) 18 

S 2p 7 (1) 7 

S 2p non grafted 1.0 (0.4) - 

Si 2p 10 (1) 7 
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  A-PVC (at %) Theoretical stoichiometry (at %) 

   calculated for PVC immersed in EtOH 

for 1 h 

PVC 

(Bulk) 

C contamination 2 (1) 4 

C 1s CH2 PVC 3 (1) 5 

C 1s CH-Cl PVC 3 (1) 5 

Cl 2p 4 (2) 5 

C 1s plasticizer 5 (1) 8 

Zn 2p - - 

   Overlayer composition at% 

MPTMS 

(Overlayer) 

C 1s C-Si, C-C 20 (1) 22 

C 1s C-S 10 (1) 11 



C 1s Methoxide 2 (1) - 

C 1s Carbamate 1.0 (0.3) - 

O 1s Si-O-Si 20 (1) 18 

N 1s -NH2 4 (1) 4 

N 1s -NHCOO 1 (0.5)  

N 1s NH3
+ 0.3 (0.1)  

O 1s C=O Carbamate 1.0 (0.2) - 

O 1s C-O Carbamate 1.0 (0.2) - 

S 2p 
8 (3) 

7 

Si 2p 
15 (1) 

11 









  G-PVC (at %) Theoretical stoichiometry (at %) 

   calculated for PVC immersed in EtOH 

for 1 h 

PVC 

(Bulk) 

C contamination 3 (1) 3 

C 1s CH2 PVC 1 (0.4) 2 

C 1s CH-Cl PVC 1 (0.4) 2 

Cl 2p 1 (0.3) 2 

C 1s plasticizer 3 (1) 3 



C 1s COO 

contamination 

1 (0.8) - 

Zn 2p - - 

   Overlayer composition at%* 

MPTMS 

(Overlayer) 

C 1s C-Si, C-C 28 (2) 28 

C 1s C-S 12 (1) 12 

C 1s C=O 6 (1) 3 

C 1s C=N 8 (2) 3 

O 1s Si-O-Si 16 (1) 16 

O 1s C=O Glut. 4 (1) 3 

O 1s OH contamination 0.5 (0.1) - 

N 1s -NH2 0.6 (0.2) 1 

N 1s C=N 2.0 (0.5) 3 

N 1s NH3
+ 0.6 (0.2) 1 

S 2p 
5 (1) 

7 

Si 2p 
7 (1) 

11 









  P-PVC at % 

   

MPTMS+APTES+Glutaraldehyde C 1s C-Si/C-C  5 (2) 

C 1s C-S/C-N 2 (1) 

C 1s C=O 4 (2) 

N 1s -NH3
+ 0.8 (0.2) 

O 1s O-Si 7 (3) 



O 1s C=O 3 (2) 

S 2p 1 (0.3) 

Si 2p 3 (1) 

   

PHMG 

(Overlayer) 

C 1s C-C Cont. 8 (3) 

C 1s C-C 27 (2) 

C 1s C-NH- 13 (1) 

C 1s C=N 8 (3) 

C 1s C=NH2
+ 5 (2) 

O 1s H2O 0.5 (0.1) 

N 1s C-NH-

C/C=N 

10 (2) 

N 1s C=NH2
+ 4 (1) 
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can be estimated. The knowledge of the samples9 roughness is particularly important since it 
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<island structure= 











the analysed area can be considered uniformly covered by the < = of the functionalization 

layer. The typical < = formation can also justify the high contact angles values reported in 
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The antimicrobial activity is defined by ISO20743:2021 as the <

bacteria= <treatment designed to prevent or mitigate the growth 

of bacteria, to reduce the number of bacteria or to kill bacteria=
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d) suggesting the functionalized polymer9s antimicrobial activity. 
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suggesting that the inhibition of the bacterial growth might be due to a complex formation of PHMG9s 
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Finally, to my <second family= – –
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