
V1Application note n° 78

Functionalisation of a PP by 
atmospheric plasma

Subject: Behaviour of PP additives after a treatment by nitrogen atmo spheric plasma.

Techniques: XPS and ToF-SIMS 
� XPS : elemental and quantitative analysis, chemical  environment
� ToF-SIMS : molecular analysis, additives identifica tion

Conclusion :
The treatment leads to a significative evolution of  the additives present at the extreme 
surface of the PP coating. Measurement of grafting ratio of nitrogen and determination 
of chemical environments of nitrogen on the treated  coating.

Résults:
1. Evolution of PP additives after treatment

2. Chemical functionalities grafted on PP surface
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Molecular ion of alkanolamines (antistatic agent)

Elimination of antistatic agents and enrichment of thermal stabilisers

Molecular ion of stabiliser Irgafos 168 (phosphite)  and 
its oxidized structure (phosphate)
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Pos.    Sep.  %Area
285.12  0.00  80.25
286.52  1.40  14.66
287.92  2.80   5.09

PAN044 - BPP - 70N2+70N2AZ2 
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Pos.    Sep.  %Area
398.92  0.00  46.02
400.21  1.29  53.98

PAN045 - BPP - 70N2AZ2+70N2AZ2/b 

N 1s

2.1 Quantitative elemental composition 

2.2 Chemical structures of carbon and nitrogen 
after treatment

Nitrogen graft and increase of oxygen rate

C1s – PP treated

N1s – PP treated

C % at. O % at. N % at.

untreated PP >99.5 <0.5 -

treated PP 84.5 4.8 10.7


