












sulphuric acid (2 mt). Water (3 m O was added dropwise with shaking so 
warming the 2,4-dinitrophenylhydrazine / acid solution. The _ solution was 
further treated with alcohol (95%, IO m b whereupon the polypropylene film 
(± 0,5 gram) was added together with another alcohol addition (95%, 10 m'l). 
The solution containing the polypropylene was refluxed for I hour. The 
polypropylene film was ihen removed, washed with water, air dried and soxhlet 
extracted (20 cycles) with ethyl acetate. 

Apparatus 

A Hanovia Model 500/ A Ultra Violet lamp was used for irradiating the 
polypropylene films at a distance of 46 cm and at 25° C (sample temperature). 

Colour difference values ( A E) between unirradiated and irradiated 2,4-
dinitrophenylhydrazine treated polypropylene films were measured on a Hunter 
Laboratory Tristimulus Colorimeter. 

2,4 Dinitrophenylhydrazone absorption in the polypropylene films was 
determined at 340 nm on a Beckman UV/ Visible Spectrophotometer. 

The irradiated polypropylene films were also examined under the 
Scanning electron microscope (following gold coating) at a magnification of 
400x and 15 kV accellerating potential. 

RESULTS AND DISCUSSION 

It is known that the weathering of unstabilised polypl'.opylene causes a 
build up of hydroperoxide [eq. (6)] and carbonyl [eq. (7), (8) and (9)] groups in 
the polymer after a relatively short period of time. This oxidation product build
up has been monitored by infra-red spectroscopy at 3400 - 1 (predominantly 
hydroperoxides) al)d 1715 cm.j0,1 (carbonyl products)5. 

While the hydroperoxide levels have been successfully measured 
chemically by iodometric titration6, little has been attempted in the way of 
chemically measuring the build up of carbonyl products in the polymer. For the 
purposes of the present investigation it was decided to use the known reaction of 
2,4-dinitrophenylhydrazine with carbonyl groups under acidic conditions7 in 
order to monitor the photo-degradation of unstabilised, unpigmented 
polypropylene film. The general reaction scheme is as follows: 
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