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Introduction 
Polypropylenes are used in a variety of application such as packaging materials, textiles, stationery, or automotive 

components.  However, it is easily oxidized by heat and various additives are needed to increase stability. 

In this study, the anti-oxidant ability of phenolic or phosphorus based antioxidants added to PP was 

measured by chemiluminescence (CL) assay. The CL technique is a simple and rapid procedure for 

detecting oxidation levels and oxidation stabilities of polymers without the need for any chemical 

reagents or delicate skill.. 

 

Methods and Results 

Irganox1010 (BASF, 2000ppm) as a phenolic 

antioxidant, and Irgafox168 (BASF, 4000ppm) as a 

phosphorus based antioxidant were used.  Polypropylene 

was molded 5 times at 230C.  Time-course of CL of 

polypropylene was measured by CLA-FS4 under non-

isothermal measurement, 60C-150C, 10C/min, under 

nitrogen flow.   

System：CLA-FS4、CLS-ST3 

 

Fig.1 shows the CL intensities of each PP sample such 

as PP without antioxidants, PP+Irganox1010, 

PP+Irgafos168 and PP+Irganox1010+Irgafos168 

(mix).   PP was oxidized by heating at 230C, and it 

produced peroxides. The amount of peroxides are 

detected by CLA-FS4 system because CL is increased 

depends on the amount of peroxides. Each additive 

suppresses the oxidation and the production of 

peroxides. Therefore, the difference compared to PP 

without antioxidants indicates the antioxidant ability of 

each additive.  

 

Fg.2 shows the results of the oxidation induction time 

(OIT) of each PP with or without additives.  Time-

course of CL of PP was measured under non-isothermal 

conditions, 150C-250C, and oxygen flow.  The order of 

OIT is oxidized (Ox-) PP at 230C > PP virgin > Ox- 

PP+Irganox1010 > Ox- PP+Irgafos168 > Ox- PP+mix.  

  

System：CLA-FS4、CLS-SH1 

Fig.1 Effect of each antioxidants 

Fig.2  OIT of PP with or without additives 
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